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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

1.1. MecTo JQUCHMIUIMHBI B CTPYKType HNpoecCHOHAILHONH 00pa3oBaTe/IbHOM
nporpammsbl CI1O:

OO6meobOpa3oBaTelbHas AUCIUIUINHA «MaTemMaTukay SIBISICTCS 005S3aTeIbHOW YacThIO
00m1e00pa3oBaTepHOrO MUKIa 00pa3oBaTeibHON mporpammbl B cootBercTBHE ¢ I'OC CITO
CIIO 42.02.01 Pexnama

1.2. He.]'ll/l U IVIAHUPYEMBIE PE3YyJbTAThl 0OCBOCHUA NUCHUIIIMHBIC

1.2.1. Hean aucuunauHbl

Conepkanrie  mporpamMmbl  001IeoOpa3oBaTeNbHON  AUCIUIUIMHBL  «MaTtemaTukay
HaIpaBJIEeHO Ha JOCTIKEHHE PE3yJIbTAaTOB €€ M3YUEHHs B COOTBETCTBUH C TpeboBanusimu OI'OC
COO c yuyerom npodeccuonanpHoi HanpasienHocTd GI'OC CIIO.

1.2.2. [liianupyemMble pe3yJibTaThl OCBOEHHS 001e00pa30BaTeJbHON IUCHUILVIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO
Oco0oe 3HaueHne AUCUUIUIMHA uMeeT npu Gopmuposanuu U pa3sutuu OK u [1K.



O01IMe KoOMIeTeH NI

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Oo0mue

I[chmmnnapnble

OK 01. Berbupatb criocoOsl
[pereHus 3a1a4
podeccnoHaIbHOM
NeATeNbHOCTH
MPUMEHUTEITEHO

K Pa3JIMYHBIM KOHTEKCTaM

B gactu TpymoBoro BocnuTaHus:

- TOTOBHOCTb K TpPYAYy, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K aKTHBHOM JEATEIHLHOCTU
TEXHOJIOTHISCKOM u COITMAJIbHOM

HaIpaBJICHHOCTHU, CIIOCO OHOCTE HHULIUUPOBATD,

IUIAHUPOBaTh M CaMOCTOSITEIbHO  BBIMOJHATH
TaKylo JA€ATeIbHOCTD;

- HHTEpeC K pa3IuIHBIM cepam
npohecCHOHANTBHON JIeATETLHOCTH,

OBnageHue  yHUBEPCAIBHBIMM  Y4EOHBIMU

[M03HABATENbHBIMU JCHCTBUSIMM.

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIHHO (hopMyIUpOBaTH u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh ce
BCECTOPOHHE;

- YCTAaHaBJIMBATh CYIICCTBCHHBIA NMPH3HAK WIIN
OCHOBaHHUS JUIS CpPaBHEHHS, KiaccH(DUKALMK M
000011IeHN;

- ONpEeIeNIATh ICJIM JCATEIbHOCTH, 3a/J1aBaTh
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBIICHUSX;

-  BHOCUTh KOPPEKTHBHI B JCSITEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IENISIM,

OLICHUBATb PUCKHU MOCJIEICTBUI ACATCIIBHOCTH,

-BJIAJICTh METOJAMH JJOKA3aTEIbCTB, AITOPUTMAMHU PEIICHHUS
3a1a4; yMeHue GopMyarupoBaTh ONPEACICHUs, aKCHOMBI U
TCOPEMBI, IPUMECHATH UX, IIPOBOJUTH JOKA3aTCIIbHLIC
paccyXJIeHHs B XOJIe PEeIIeHHs 3a/1a4;

- YMCTh OIICPUPOBATH NOHATUAMM: CTCIICHDb YK CJIA, norapmi)M
quciia, YMCHHUEC BBIIIOJHATH BBIYUCIICHUC 3HAa4YEeHUHN U
npeoOpa3oBaHMs BRIPAKEHUN CO CTETICHSIMU U Jiorapudmamu,
npeoOpazoBaHus IPOOHO-PATIOHAIBHBIX BRIPAKEHUH;

- YMETh OIICPHUPOBATH NOHATUAMU: pallMOHAJIBHEBIC,
HPppalHOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHCHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONIEPHPOBATH MOHATHIMU: (QYHKITUS, HETTPEPHIBHAS
GyHKIMSA, TPOU3BOIHAS, TIEPBOOOPa3Hast, OTIPEICICHHBIN
UHTETpajl; YMCHUE HAXOUTh MPOU3BO/IHBIC IIEMEHTAPHBIX
(GYHKIUH, UCTIONB3Ys CIIPABOYHBIC MATEPUAIIbI; HCCIICAOBATh B
NPOCTEUIIHNX CIy4asx PYHKIMH HA MOHOTOHHOCTbh, HAXOIUTh
HarOOJIbIINE U HANMEHBIINE 3HAYCHUS (DYHKIIUH; CTPOUTH
rpadMKu MHOTOYICHOB C MCIIOJIB30BAHKUEM arapara
MaTeMaTUYECKOTO aHAJIN3a; IPUMEHSITh TPOU3BOIHYIO TIPU
peILICHUH 33/1a4y Ha JIBM)KCHUE, PeIIaTh MPAKTHKO-
OpPUEHTUPOBAHHBIC 33/1a4H Ha HAUOOJIbIIINE U HAUMEHBIITHE
3HAUEHUsl, HA HAXO0XKJACHHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPHUPOBATH MOHATUSIMH: pallMOHATbHAS (PYHKIINS,
nokasarenbHasi PyHKIUs, CTeTIeHHas (PyHKITHS,
norapudmuueckas QyHKIUS, TPUTOHOMETpUYECKHe (PYHKIINH,




- Ppa3BHUBATH KpCaTuBHOC MBIIJICHUC  IIpU
PEIICHNHU JKU3HCHHBIX HpO6JI€M

0) 6a30BBIC HCCIICIOBATCIIHLCKHUE ACHCTBHS:

- BJIAJICTH HaBbIKAMHU yqeGHO-

HCCIIEIOBATEIbCKOW U MPOEKTHOW JIEeATENbHOCTH,
HaBbIKaMU pa3pelieHus npooiem;

- BBISBJIATH MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
aKTyaJlu3UpoBaTh 3a/1auy, BbIJIBUTaTh TMIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHTbI JUTSE
JI0Ka3aTeNbCTBA CBOUX YTBEP)KICHHM, 3aaaBaThb
napaMmeTpsl U KPUTEPUHN PELICHUS;

- QHAJIM3MPOBATh MOJTYYECHHBIE B XOJI€ PELICHUS
3aJauu pe3yibTaThl, KPUTHYECKU OLIEHHWBATH HUX
JOCTOBEPHOCTb, IPOTHO3MPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETh NEPEHOCUTh 3HAHUS B I03HABATEIBHYIO
U IIPAKTUYECKYIO0 00J1aCTH )KU3HEAESTEIbHOCTH,

- yMeTb MHTEIpUpOBaThb 3HAHMS M3 Pa3HBIX
IPEIMETHBIX 00JIacTel;

- BBIABUraTb HOBBIE MJEM, IpeaIararb
OpUTMHAJIbHBIE TIOJXO0/Ibl U PELICHUS;

U CIOCOOHOCTb  MX  HCHOJIB30BaHUS B

MO03HABATEIbHOM U COLIMAILHOM IIPAaKTHUKEC

oOpartHbIe GYHKIINN; YMEHHUE CTPOUTH TPAPHUKH U3yUCHHBIX
(byHKIMI, NCTIOTB30BATh TPAPUKH MPU U3YUYESHUH MTPOLIECCOB U
3aBUCUMOCTEH, MPU PELICHUH 3a]1a4 U3 IPYTHX YUEOHbIX
MIPEIMETOB | 33/1a4 U3 PeabHOMN )KH3HH; BBIPAXKATh
dbopmynamMu 3aBUCUMOCTH MEX/Ty BEITHUUMHAMM;

- YMCTh p€lIaTb TCKCTOBLIC 3a/la41 PA3HBIX TUIIOB (B TOM
YHUCJIe Ha MPOIEHTHI, IOJIU U YacTH, Ha IBIKEHHE, PaboTy,
CTOMMOCTH TOBApOB M YCIIYT, HAJIOTH, 33/1a4d U3 00J1aCTh
YIIpaBJICHUA JJUYHBIMU U CEMENHBIMU q)HHchaMI/I); COCTAaBJIATH
BBIPAXCHUA, YPAaBHCHUA, HCPABCHCTBA U UX CUCTEMEI 110
YCIIOBHIO 3a/1a4H, MCCIIEIOBATh TIOJIYIEHHOE PEIIeHHE U
OTICHUBATH MPABOIO0I00HOCTh PE3YJIbTATOR;

- YMETh OTIEPHPOBATH MOHATHIMU: CPEIHEE
apudMeTnIecKoe, MeraHa, HauooJIbIIee K HANMEHbIIICE
3HAYEHUsI, pa3Max, AUCIIEPCHs], CTAaHIAPTHOE OTKJIOHEHHE
YHCIIOBOTO HA0Opa; YMEHUE U3BJICKATh, HHTEPIPETUPOBATH
UH(POPMAIIUIO, PEJICTABICHHYIO B Ta0IHIIaX, HA TMarpaMMax,
rpadukax, OTPaKaIOIIYI0 CBOMCTBA PEalIbHBIX MPOIIECCOB U
SIBIICHHIA; IPECTABIISTh HHPOPMAIIUIO C TIOMOIIBIO TAOJHII U
JarpaMM; UCCIIeIOBATh CTATUCTHYECKUE TAHHBIC, B TOM YHCIIC
C MPUMEHEHUEM I'pahUIeCKUX METOJIOB M AJICKTPOHHBIX
CpPE/CTB;

- YMETh ONIEPUPOBATH MOHATHIMU: CIIyYAHHBIH OTIBIT U
ciiydaifHOe COOBITHE, BEPOSTHOCTD CIIYYalHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOSATHOCTh C UCTIOIH30BAHUEM
rpaduuecKkux MEeTOA0B; MPUMEHITH (POPMYIBI CIIOXKEHUS U
YMHO>KEHUS BEPOSATHOCTEH, KOMOUHATOpHBIE (DAKTHI U
(dbopMyIBI IPU PELICHUH 33/1a4; OLIEHUBATH BEPOSATHOCTH




peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHbIMU
BEJIMYMHAMU; YMEHUE IIPUBOJIUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHUCEN B IPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX;

- YMETh OIIEPUPOBATH MOHATHUAMM: TOUYKA, NIPAMAst, IJIOCKOCTD,
IIPOCTPAHCTBO, ABYIPAHHBIA YTOJI, CKPEIIUBAIOIINECS MIPSIMBIE,
NapaJJIEIbHOCTD U MEPIIEHIUKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YTOJI MEXIY IPIMON 1
IUIOCKOCTBIO, YTOJI MEXK Ty INIOCKOCTSIMH, PACCTOSIHAE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEKy NPSMBIMH, PACCTOSTHUE
MEXY IJIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPH PELICHUHN
3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMBI INTAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEr0 MHUpa;

- YMETh OIIEPUPOBATh MOHATUSAMHU: MHOIOTPAHHUK, CEYECHHE
MHOTOI'paHHMKa, Ky0, mapajuienenumne, npusma, IupamMmua,
(Gurypa 1 NoBepxXHOCTb BPALIEHUS, LIWIMHJP, KOHYC, 1I1ap,
cdepa, ceueHus: GUrypsl BpalleHHsl, INIOCKOCTh, Kacaromascs
cdepsl, HWINHAPA, KOHYCA, IUIOIIA/b IOBEPXHOCTH TUPAMUIBI,
IPU3MBbI, KOHYCa, HMJIMHAPA, II0IIaabs chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NTapajuleIeuIea, TUPaMUbl, IPU3MBI,
LWINHApPA, KOHYCa, 1l1apa; yMEHUue U300paxkaThb
MHOTOTPaHHHUKH U IOBEPXHOCTH BPAILEHUs, UX CEYECHUS OT
PYKH, ¢ IOMOULIBbIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHE PACIIO3HABATbL CUMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE PacO3HaBATh IPABUIIbHBIE MHOTOIPAHHUKY;

YMETb ONIEPUPOBATH MOHATUAMHU: IBWKEHHUE B IIPOCTPAHCTBE,
10JI00HBIE (UTYPBI B POCTPAHCTBE; UCIOJIB30BaTh OTHOLIICHHUE




TUIOIAeH TOBEPXHOCTEH U 00HEMOB MOAOOHBIX (GHUTYD MPH
pelIeHNnH 3a/1a4;

- YMCTb BBIUUCIIATE TCOMECTPUUCCKHUEC BCIIMUNHBL (ILHI/IHa, yroJa,
ioniaib, 00beM, MIOLAAb IOBEPXHOCTH), UCTIONb3YS
U3y4eHHbIE POPMYIBI U METOIBI;

- YMETh OIIEPUPOBATH MMOHATUAMHU: IIPAMOYIOJIbHAA CUCTEMA
KOOpAUHAT, KOOPAWHATEI TOYKHU, BEKTOP, KOOPAWHATEI BEKTOPA,
CKaJISIpHOE IIPOU3BEJICHUE, YTOJI MEXIY BEKTOpaMH, CyMMa
BCKTOPOB, MPOU3BEACHHUEC BEKTOPA HA YHUCJIO, HAXOAUTE C
MMOMOIIIBIO N3YYCHHBIX CbOpMy.]'I KOOpAHWHATBI CCPEANHBI
OTPE3Ka, paCCTOSAHUEC MCKIY ABYMA TOYKAMU,

-yMeTbh BBIOUPATH TOAXOIAIINA U3yIEHHBIN METOT JTSI
pelieHus 3a/1a4M, pacno3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTHYeCKUe MOJIETHN B MPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHUE PUBOIUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON 1 MUPOBOM
MaTeMaTHYeCKON HayKu

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
[MOKMCKa, aHAJIM3a U
MHTepIpeTauy HHHOpPMAIIHH,
1 nH(POPMAITMOHHBIC
TEXHOJIOTHH 71 BBIIIOIHEHUS
3aad npodeccuoHaIbHON
eI TeILHOCTH

B 06s1acTH LIGHHOCTH Hay4YHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKd M OOIIECTBEHHON MPAKTHKH,
Janore KYJBTYP,

CHOCO6CTBYIOH_ICFO OCO3HAaHHIO CBOCro McECTa B

OCHOBAHHOTO Ha
MOJIUKYJABTYPHOM MHUPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEJIbCKON
KYJIBTYPbl KaK CpPEICTBAa B3aUMOJIECHCTBUSA MEXIY
JIIOMU U TIO3HAHUS MUDA;

- YMEThb OIEpUPOBaTh MOHATHSIMH: pallMOHAIbHAs (YHKIUS,
noKazaTebHas GhyHKIHA, byHKIIHSA,
norapupmuueckas QyHKIUS, TPUTOHOMETPUYECKHE (DYHKITHH,
oOpaTHble (YHKIUU; YMEHHUE CTPOUTh Tpa(UKU H3yYCHHBIX
GyHKIUH, UCNIOIB30BaTh TPAPUKH MPH U3YUCHUHU TPOIIECCOB U
3aBHCUMOCTEH, MPH PEHICHUW 337ad U3 JPYyruX Y4eOHBIX
MPEeIMETOB U 3a]1a4 U3 peaIbHOM KU3HU; BBIpakaTh (hopMyliaMu

CTCIICHHAsA

3aBUCUMOCTHU MEX]ly BETUYHHAMH;
- YMETb ONEpUPOBATH MOHATUSAMU: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, cucTema
YpPaBHEHUH U HEPABEHCTB, YpaBHEHUH,

ypaBHEHHE,
PaBHOCUIIBHOCTh

HEPaBCHCTBO,




- OCO3HAaHHUEC IICHHOCTHU Hﬁy‘-IHOfI JACATCIIBHOCTH,

FOTOBHOCTb ~ OCYLIECTBJISITH ~ IMPOEKTHYIO U
HCCIIEA0BATEIBCKYIO JEeSITEILHOCTD
WHIUBUAYAJIbHO U B TPYIIIE.

OBnanenue YHHUBEpCATbHBIMU y4eOHbIMU

IIO3HAaBAaTCJIIbHBIMAU HCﬁCTBHSIMHI

B) paboTa ¢ uHpopMaluei:

- BJIaJIeTh HaBbIKAMU MOJy4yeHHUs] MH(GOpMaLUU U3
HUCTOYHUKOB pPA3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISITH MOWCK, aHAIH3, CHCTEMATHU3AINI0 U
MHTEpIpeTaINio HHOOPMALIUY Pa3INYHbIX BUIOB U
dhopm mpencTaBIeHNUs;

- CcOo3/1aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTtax ¢
y4eToM Ha3HaueHUs HH(OpManmuu H IEeNeBOM
ayIUTOPUH, BBIOMpas ONTHUMaIbHYIO (dopmy
MIPEJCTABIICHHS U BU3YaTH3AIHH;

- OIICHMBATh JIOCTOBEPHOCTh, JICTUTHMHOCTH
uHpOpMAIIMK, €€ COOTBETCTBUE TIPABOBBIM H
MOPaTBHO-3THYECKUM HOpMaM;

- WCIIOJIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpraHW3allMOHHBIX  3aa4 €  COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€3011aCHOCTH,
pecypcocOepexeHus, TMPaBOBBIX U

HOPM  HMH(pOpPMAIMOHHOMN

T'MT'CHBI,
OTUYCCKUX HOPM,

0€30IMacHOCTH;

HCPAaBCHCTB W CUCTEM, pPaAlUMOHAIBHBIC, HWPppalHuOHAILHBIC,

NoKa3aTeJbHbIE, CTETICHHBIE, JoTapuPpMHUUIECKHE,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPAaBEHCTBA U CHCTEMBI;
YMETh pelIaTh ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMBI C TOMOIIBIO
pa3IMYHBIX TPUEMOB; pellaTh YypPaBHEHWS, HEPAaBEHCTBA H
CHCTEMBI C TTapaMeTpoM; MPUMEHSTh YPaBHEHHS, HEPABEHCTBA,
UX CHUCTEMBI /ISl pelIeHUs] MaTeMaTHUECKUX 3aj]ad W 3ajad u3
Pa3IUYHbIX 00J1aCTeM HayKH U pealbHOM JKU3HH;

- yMeTh CBOOOJHO ONEPUPOBaTH TOHATHUSMH: JIBIKEHHE,
NapaJuIeIbHbI  MIEPEHOC,
MPOCTPAHCTBE, TTOBOPOT, MpeoOpa3oBaHue Mo00us, MOA00HbBIE
burypsl; yMeTh pacro3HaBaTh paBHbIE U MOJO0OHbBIE QUTYPHI, B
TOM 4HCI€ B TPUPOJE, HCKYCCTBE, AapXUTEKTYpe; YMETh
UCIIOJIb30BAaTh ~ I'€OMETPUYECKHE  OTHOUICHHS, HaXOJIWUTh
reOMETPUYECKHE BEIMYHMHBI (IJIMHA, YroJi, IJIOmaab, 00BEM)

OpU pPELIeHUH 3a1ad U3 JPYruxX Y4eOHBIX MPEAMETOB U U3

CUMMCETpUA Ha IINIOCKOCTH U B

peaTbHOM KU3HU




- BJIAJICTb HABBIKAMH PpPaCIIO3HABAHWA U 3alIUThI
WH(pOpMAaIINH, Oe3omacHoCTY|

JINYHOCTHU

MH(POPMALIMOHHON

OK 04. DddexrrBHO
B3aMMO/ICIICTBOBATh U
[paboTaTh B KOJUIEKTHBE U
KOMaH e

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIbHOCTH
Y CaMOOTIPEICTICHUIO;
-OBJIAJICHHE HaBBIKAMU yueOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COIMAJIbHOU
NEeSITENHHOCTH;
Osnagenue YHUBEPCAIbHBIMHU
KOMMYHUKATUBHBIMHU JICHCTBUSIMHU:

0) coBMecTHas ACSITEIHHOCTD:

- TOHWMATh ¥ WCIOJB30BAaTh MPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

- NPUHUMATH LT COBMECTHOM JESTENbHOCTH,
OpPraHU30BBIBATH U KOOPAMHHUPOBATH JIEHCTBUS IO
€ JIOCTIDKCHHIO. COCTaBIIATH IUIAH JCHCTBUM,
pacnpenensaTh poju ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyXKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPIMHUPOBATH M BBHINOJHATH paboTy B
YCIOBUSAX BUPTYaJILHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

CTPATCTUYCCKOC

pCajibHOTO,

-  OCYHICCTBJIATH IMO3UTHUBHOC
NOBCACHUEC B PA3JIMYHBIX CUTYyAllUAX, IIPOSBJIIATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHULUATUBHBIM.
OBnaneHue yHHBEpPCAJIbHBIMU PETYIATHBHBIMU

JIEUCTBUSIMHU:
T') IPUHATHE ce0s ¥ IPYTHX JIFOICH:

- yMEThb OINEPHUPOBaTh TMOHATUSAMU: CIyYaWHBIM ONBIT U
ciiydaiiHOe cOOBITHE, BEPOSITHOCTh CIIY4allHOTO COOBITHS; YMETh
BBIUUCIISATh BEPOSATHOCTH C HCIHOJB30BAaHUEM TIpapUuecKUX
METOJIOB; TPUMEHATh (GOPMYJbl CJIOKEHUS U YMHOXKEHUs
BEPOSITHOCTEH, KOMOWMHATOpHbIE (aKkTel W (QOpPMYNIbl MpU
pelIeHnH 3a/1a4; OLIEHWBATh BEPOSITHOCTH PEAbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4allHbIMHM BEJTMYMHAMU; YMEHUE MPUBOJAUTH
pUMEpHI TPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOJIHBIX U
0OIIECTBEHHBIX SIBJIEHUSIX;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CTENEHb C LIETIBIM
II0Ka3arejaeM, KOpPEHb HATypaJbHOM CTEIICHH,
palMOHAIBHBIM IIOKA3aTEeNEeM, CTENEHb C JIEHCTBUTEIBHBIM

(BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapu(M 4YHClIa, CHHYC,

CTCIICHb C

KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YHCIIA;
- YMETbh CBOOOTHO OTNEpUPOBATH MOHATHAMU: Tpaduk QyHKIUH,

oOpatHass  (yHKUMs, KOMIMO3HUIMSA QYHKIUH, JIMHCHHAS
GyHKIUSA, KBaapaTHyHas (QYHKIHS, CTCTICHHAsh QYHKIHUS C
HEeNbIM  TOKa3aTejeM, TPUTOHOMETpHYECKUue  (YHKIUH,

oOpaTHBIE TPUTOHOMETpUYECKHE (QYHKLUH, MOKa3aTesbHas U
norapudmuueckas (GyHKIHH, YMETh CTPOUTH TIpaduku
(GyHKIUI, BHIIOJIHATH IpeoOpa3oBaHus rpaukoB GYyHKIH;

- YMeTb MHCIIOJIb30BaTh Tpapuku GYHKIUH A0 H3ydeHHs
IPOIIECCOB U 3aBHCUMOCTEH MpPU pEIleHUM 3a7ad U3 APYTux
Y4eOHBIX MpPEIMETOB M M3 peaJbHOM JKU3HM; BBIPAXKaTh
(dopMynaMu 3aBUCUMOCTH MEX/1y BETUUYNHAMU;
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- MPUHUMATh MOTHUBBI U APTYMEHTBI IPYTHX JIFOJIEH
P aHATTU3€ PE3YJIBTATOB JCATCILHOCTH;

- TIPU3HABATh CBOE MPABO W MPABO JPYIHX JIFOACH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh TIOHUMAaTh MHpP C
MTO3UIUH IPYTOTO YeIOBEKa

- CBOOOJHO OIEpUpOBaTh MOHATHSAMM: YETHOCTh (DPYHKIUH,

bynkumny, dynkumy,
MOHOTOHHOCTH (D)YHKIIMH, IKCTpEeMyM (YHKIWHU, HAaHOOJIbIIEe U

HNEPUOUYHOCTD OTrpaHUYEHHOCTh
HaVMEHbIIee 3HA4YCeHUS (YHKIMHM Ha TPOMEKYTKE;, YMETh
POBOAMTD UCCIIETOBAaHUE (DYHKIIUU;

- yMEThb HCIOJIb30BaTh CBOWMCTBA M Trpauku (QyHKIUN 1715
pelieHnsl ypaBHEHHM, HEpaBeHCTB M 3aJady C MNapaMeTpaMy;
M300pakaTh Ha KOOPJUHATHOM TIJIOCKOCTH MHOYKECTBA PEIICHU I
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05. OcyniecTBasTh yCTHYIO
1 THCHMEHHYIO
KOMMYHHKAITHIO Ha
FOCYIapCTBEHHOM $I3bIKE
Poccutickoit deneparuu ¢
YIETOM O0COOCHHOCTEH
COLIMANIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B 001acTH 3¢TETHYECKOTO BOCITUTAHHUS:
- OCTCTUYCCKOC OTHOIICHWEC K MHPY, BKIIIOYaA
OCTETUKY 6BITa, TCXHHYECCKOT'O

cropra, Tpyda U OOILIECTBEHHBIX

HAy4yHOTO W
TBOPYECTBA,
OTHOIIIEHUIA;
- CHOCOOHOCTh BOCHPUHHMMATH PA3JIMYHBIC BUIBI
HCKYCCTBa, TPATUIIMA W TBOPYECTBO CBOETO M

TPYTUX OIIYIIATh
BO3/ICHCTBUE UCKYCCTBA;

HapoJ0B, OMOLHOHAJIBHOEC
- Y6G)K,Z[6HHOCTI> B 3HAYMMOCTH AJI1 JUYHOCTHU H
O6H.[€CTBa OTCUYCCTBCHHOI'O U MUPOBOI'O UCKYCCTBA,
OTHHUYCCKUX KYJIBbTYPHBIX TpaI[I/II_II/Iﬁ H HapOJHOIo

TBOPUYCCTBA,

- TOTOBHOCTb K CAMOBBLIPAXKCHHUIO B PAa3HbIX BHUAAX
HCKYCCTBa, CTPCMJICHUC [IPOABJIATL KadCeCTBA
TBOpquKOﬁ JIMYHOCTH,

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMU

KOMMYHUKATHBHBIMH JICHCTBUSMU:
a) oO1eHue:

- YMETh ONEPHUPOBATH MOHITHIMH: CpeliHee apu(pMETHIECKOe,
MeMaHa, HauOOJIbIIee W HaWMCHbBIEeE 3HAUCHHUsS, pa3Max,
JWICTIEPCHs, CTaHIAPTHOE OTKIIOHEHHWE YHCIOBOTO Habopa;
YMEHHE  W3BJEKaTh, HWHTEPIPETUPOBATh  HH(OpMAIHMIO,
MPEACTABICHHYI0O B TaONMIaX, Ha JuarpaMmax, rpadukax,
OTPaXaIoIIYl0 CBOWCTBA pPEAJIbHBIX TMPOILIECCOB U SBJICHUM;
IPEJCTaBIATh UHPOPMALIMIO C TTOMOIIBIO TAOIHIl U AUArPAMM;
UCCIIEIOBaTh CTaTHUCTHYECKHWE JIaHHble, B TOM 4HCIE C
IpUMEHEHHEM rpauuecKUX METOIOB U AJIEKTPOHHBIX CPE/ICTB;
- YMETh ONEPUPOBATH MOHATHUSAMU: TOUKA, MpsMasi, TIOCKOCTb,
IPOCTPAHCTBO, JABYI'PAHHBIM YroJ, CKpelIMBaIOUINecs MpsSMBbIE,
NapajuieTbHOCTh U MEPHeHAUKYISIPHOCTh  MPSAMBIX U
IUTIOCKOCTEH, Yroia Mexay HpSMbIMU, YroJl MEKIy MNpsSMOll u
IUIOCKOCTBIO, YTOJI M@Ky TUIOCKOCTSIMU, PACCTOSTHUE OT TOYKU
0 TUIOCKOCTH, PACCTOSHHE MEXIY NpPSIMBIMU, PACCTOSHUE
MEX/1y TTOCKOCTSAMH;

- YME€Th UCTIONB30BaTh MPH PEIICHUH 3a7a4 U3y4yeHHbIE (DaKThI U
TEOpPEMbI INIAHUMETPUH; YMEHHUE OLIEHUBATH Pa3Mepbl 00bEKTOB

OKpYyKaromero Mmupa
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- OCYUIECTBJIATH KOMMYHHUKAIIUU BO Bcex cdepax
KU3HU;

- pacrio3HaBaTh HeBepOabHbIE CPEICTBA OOIIEHMUS,
[IOHMUMAaTbh  3HA4YECHUE
pacro3HaBaTh

CI/ITyaIII/II\/JI U CMATYaThb KOH(l)J'II/IKTI)I;

COMaJIbHBIX 3HAaKOB,

MPEANOCHUTKA  KOH(IMKTHBIX
- pPa3BEpHYTO W JIOTMYHO M3JIaraTb CBOIO TOYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPECTB

OK 06. ITposBisTH
PaXKIaHCKO-TTATPHOTHIECKYIO
MTO3UITHIO, ICMOHCTPHUPOBATH
0CO3HAHHOE ITOBEJCHNE Ha
OCHOBE TPATUITUOHHBIX
00I1[eUEIOBEUSCKUX
[ICHHOCTEH, B TOM YMCJIIC C
yI€TOM rapMOHH3AIUN
MEKHAIMOHANIBHBIX U
MEKPETUTHO3HBIX OTHOIIICHUH,
[MPUMEHSTH CTaHIAPThI
QHTUKOPPYIITHOHHOTO
[MOBEICHUS

- OCO3HaHWe OOYYAIOUIUMHUCS  POCCHUUCKOU
I‘pa)K)IaHCKOI\/II UICHTUYHOCTH,

- LEJEHANpPABJIECHHOE pPa3BUTHUE BHYTPEHHEH
IIO3UIINN JINYHOCTHU Ha OCHOBEC JIYXOBHO'

HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoi
Oenepali, HCTOPUYECKUX U  HAIMOHAIBHO-
KYJIbTYPHBIX Tpaguluii, pOpMUpPOBAHUE CHCTEMBI
3HAYUMBIX I[I€HHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYINIIUOHHOTO
AKOJIOTMYECKOM

MHUPOBO33PCHUA,
IIpaBOCO3HAHMA, KYJbTYPHI,
CIIOCOOHOCTH CTAaBUTh LEJIN U CTPOUTH )KU3HCHHBIC
IIJIaHBbI;

B gactu I'paXXJaHCKOI'O BOCIIMTAHUA:

- OCO3HAHHUC CBOUX KOHCTHUTYLHHMOHHBIX IIpaB U
O6H33HHOCT€I‘/‘I, YBAKCHHUC 3aKOHA U IIPABOIIOPAAKA,
TPAAUITUOHHBIX
F'YMaHUCTHUYCCKUX u

- TPHUHATHC HallMOHAJIbHBIX,

00IIeYETOBEYECKUX
JIEMOKPATUIECKUX [IEHHOCTEH;
MPOTUBOCTOSATh

- TOTOBHOCTb nacoJIOrun

OKCTPEMHU3MaA, HallMoOHa/JIM3Ma, KCCHO(I)O6I/II/I,

- YMETb pemniaTh TEeKCTOBBIE 33/1a4M PA3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOIIEHTHI, I0JIM U YaCTH, Ha JIBIDKEHHE, padOTy, CTOMMOCTb
TOBapOB M YCIYI, HaJOTH, 3aJjauyd M3 OO0JIaCTH YIpaBICHUS
JTUYHBIMH M CEMEUHBIMU (PTHAHCAMU); COCTABIISATH BHIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI IO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh  TMOJyYEHHOE  pelleHHe W OIICHHUBATh
PaBI0I0I00HOCTh PE3yJIbTAaTOB;

- *yMeTb OINepUpOBaTh MOHATHSIMH: OIpEAETICHHE, aKCHOMa,
TeopeMa, CIEeACTBHE, CBOICTBO, MPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCUIIbHBIE  (DOPMYIUPOBKU; yMeTh  (HOpMYIUpPOBaATh
oOpaTHOE€ U TMPOTHBOIOJIOKHOE YTBEpXKACHUE, IPUBOJIUTH
npuMepbl M KOHTPIPUMEPBI,  HCHOJb30BaTh  METO]
MaTeMaTHYeCKONW HHIYKIHUW; TMPOBOJAUTH JIOKa3aTejbHbIE
paccyXJeHus TIpU PEUICHUH 3a]ad, OLEHUBATh JIOTUYECKYIO
MPAaBHJILHOCTH PACCYXKICHUH;

- *YMGTB CBO60,Z[HO OIICPHUPOBATH INOHATHUAMMU:
IoCJa€aA0BaTCIIbHOCTD, apI/I(l)MeTI/ILIGCKaH nporpeccus,
TeoOMCTPUYICCKas IIporpeccus, OECKOHEYHO Y6BIB8.IOH_18.${
TCOMETPUUICCKAA Imporpeccus; YMETH 3aaaBaTb

MOoCICA0BATCIIbHOCTH, B TOM YHUCIIC C TIOMOIIBIO PEKYPPCHTHBIX

opmyur;
- *yMeTp BRIOMPATH MOIXOAIINA METO ISl PEIICHUS 3a1a4u;

NMOHUMAHUEC 3HAYUMOCTHU MAaTCMATUKHU B U3YUCHUU IIPUPOJHBIX U
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JTUCKPUMUHAIIMKU TI0 COIMAIbHBIM, PEJIMTHO3HBIM,
pacoBbIM, HAITMOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO J€ATEIHbHOCTh B
HWHTEpecax TPakKJIaHCKOTo 00IIeCcTBa, y4aCTBOBATh
B CaMOyINpaBlieHUH B 00meo0pa3oBaTeIbHOM
OpraHu3aIuu u JIETCKO-FOHOIIIECKHIX
OpraHu3aIusix;

- yYMEHHE B3aUMOJICUCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (QYHKIIUSIMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMAHUTapHON M BOJIOHTEPCKOU
NEeSITENHHOCTH;

MaTPUOTHYECKOTO BOCITUTAHHUS:

- c(hopMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOU
WJEHTUYHOCTH, aTPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJy, UyBCTBa  OTBETCTBEHHOCTH  TEpEJ]
Ponunoii, ropaocTtu 3a cBo kpail, cBoro Ponuny,
CBOHM SI3BIK M KYIBTYpY, MPOIIJIOE U HACTOsIIEe
MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;

- IICHHOCTHO€ OTHOILIEHHE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY M  IPUPOJHOMY
HACJEIUIo, NaMATHUKAM, TPaJAULUAIM HapOJOB
Poccun, noctwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uneiiHas  yOeXJEHHOCTh, TOTOBHOCTh K
CIIyXeHUI0 U 3amure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUI; YMETh PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMETh
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCHMCKOMN
Y MHPOBOM MAaTeMaTU4eCKOW HAyKH
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OCBOCHHBIE  OOYJaIOUIMMHCS

MOHATUSL M YHUBEpCAJbHblE Yy4eOHbIE NEHCTBUS

MCKITPCAMETHLIC

(perynsiTUBHBIE, [I03HaBaTEJIbHBIE,
KOMMYHHKATUBHBIE);

- CHOCOOHOCTb  MX  HUCHOJb30BAHUSA B
[IO3HABATEIbHOM W COLMAIBHOM  IIPAKTHKE,

TOTOBHOCTh K CAMOCTOSITETFHOMY TUIAHUPOBAHUIO
U OCYLIECTBJICHHMIO Y4eOHOH J1eATeNbHOCTH,

OpraHu3anui  y4eOHOTO  COTPYJHHUYECTBA C
IeJarorn4YcCKuMun pa6OTHI/IKaMI/I nu CBepCTHI/IKaMI/I,
K yqaCTmo B HOCTpOCHI/II/I HHJIHBHHyaHBHOﬁ
00pa30BaTeNIbHOM TPAaeKTOPUU;

- OBJIaJICHHE HABBIKAMU Y4EOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAIILHOM

JACATCIbHOCTH

OK 07. ConelicTBOBaThL
COXPAHEHUIO OKPYKaroIIeh
Cpelbl, pecypcocOepekeHHIO,
[IPUMEHSATH 3HAHUS 00
M3MCHCHUHN KIIMMAaTa,
[IPUHIIUAIIB OEPEKITUBOTO
Mpou3BOICTBA, 3P(HEKTUBHO
TEICTBOBATH B UPE3BBIUYANHBIX
CUTYyaLHIX

- HE€ TPUHUMATh JEHCTBHS,
OKpYXalollen cpee;

- yMETh MPOTHO3HPOBATH
9KOJIOTHYECKHE TOCIEACTBHUSA
JEUCTBUM, IPEOTBPALIATh UX;
- PACIIUPUTH OTBIT JAEATEIBHOCTH IKOJIOTHUYCCKOM

MIPUHOCSIINE Bpe

HeOJ1aro IIPUATHBIC
MNpCaAIIpuHUMaEMbIX

HaIpPaBJICHHOCTH,

- pa3pabarbiBaTh IUIaH pELIEHUS MNPOOJIEMBI C
y4eTOM aHalu3a UMEIONINXCS MaTepuaibHBIX H
HEMaTepHUaTbHBIX PECYPCOB;

- OCYIIECTBIIATH  I[EJICHANPABICHHBIA  TOUCK
IepeHoca CpeAcTB M CIOCOOOB  JieiicTBUS B
po(hecCHOHATIBHYIO CPEey;

- YMETh OTIEPUPOBATH MMOHATUSMHU: (QYHKIHS, HENpephIBHAS
byHKIHA,
UHTETpa,
(GYHKIUI, HCTIONB3Ys CIPABOYHBIC MaTEPUAIIbI; HCCIICAOBATh B

MPOU3BOJIHAS, TepBOOOpa3Has, OIpPEEICHHbII

YMETh HaxXOAWTb IIPOU3BOJHBIC JJICMEHTAPHBIX

HpOCTGﬁH.IHX ClIydasax (bYHKI_[I/II/I Ha MOHOTOHHOCTBb, HaXOJHUTb
HauOOIbIINE W HAMMEHBIINE 3HAYEHUS Q)YHKHHﬁ; CTPOUTD

FpaQ)I/IKI/I MHOT'OYJICHOB C HUCIIOJIBb30BaHHUCM alapara
MAaTEMAaTUYCCKOTO aHajlln3a; I[IPUMCHATL IMMPOU3BOAHYHO IIPpU
peuicHun 3aaa4 Ha JABHXKCHHUC, peuarb IMPAKTHUKO-

OPUCHTHUPOBAHHBIC 3aJJld4Y Ha HauOOJbIINE M HAWMCHBIINE
3HAYCHHS, HA HAXOKACHUC ITYTU, CKOPOCTH U YCKOPCHUA;

- YMCTH OIICPUPOBATH MMOHATUAMU: IBUKCHHUC B IIPOCTPAHCTBE,
HOI[OGHLIG (1)I/Il“prI B MMPOCTPAHCTBEC; UCIIOJIb30BATH OTHOIICHUC
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- YMETh NIEPEHOCUTH 3HAHMS B MO3HABATEIIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEICATCIILHOCTH,

- MpeJyaraTb HOBBIE IMPOEKTHI, OLEHUBATh HJIEH C
MO3ULUH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- JaBaTh OILIEHKY HOBBIM CHUTyallHsIM, BHOCHUTh
KOPPEKTUBBI B JI€ATEIIBHOCTh,  OIICHHUBATh
COOTBETCTBUE PE3YIBTATOB LEIAM

ioniaied NoBepXHOCTEH U 00bEMOB MOJOOHBIX (uryp mnpu
pelIeHNnH 3a/1a4;

- YMCTb BBIYHCIIATHL TCOMETPUUCCKUEC BCIIMYHHDBI (I[JII/IHa, yrou,
wIomanab, o00beM, IUIOM@AAb I[OBEPXHOCTH), HCIONIb3YsS
U3y4EHHbIE (OPMYJIIbI U METOIbI
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJLHOM

JUCHUILINHDBI

2.1. O6beM JUCHUIIMHBI U BUJbI y4eOHOH padoThI

Bua yueOHoii paGoThl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl TUCHUIITTHHBI 183

B T.4.

OcHoBHOE coep:kaHue 156

B T. 4..

TeopeTHIeckoe oOyueHne 78
1a00paTOPHBIC U MTPAKTUUECKHUE 3aHATHS 78
CamocrosiTesibHasi pa6oTa 9
IMpome:kyTouHnasi arrecTanus (IK3aMeH) 2 clesM:;:p /
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2.2. TeMaTu4eCKHH IJIaH U coaecpkaHue NUCHUIIJIMHBI

Conepmalme yqeﬁﬂoro Marepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HaumeHoBaHue pa3ie/ioB . | O0bem dopmupyembie

OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE H MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHI[UH
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4

Ocnognoe codepicanue

Pazgen 1. IloBTopeHme 18

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Conepkanue yaeOHOTO MaTepuaa

Lenb u 3amayn | [lens u 3a1aum MaTeMaTUKH P OCBOCHUH CTICITHAIIBHOCTH.

MaTeMaTHKH IIPYU OCBOEHUM | ba3oBble 3HaHMS M yMEHHsA [0 MaTeMaTuke B MpodeccuoHalbHOM U B

CHELMAIBHOCTH. YHClla M | MOBCEAHEBHOU JCSITEILHOCTH.

BBIYHCIICHUS JleficTBUST HAA  TOJOXKUTENBHBIMU U OTPULATENBHBIMH  YHUCIAMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
JeiicTBus co cTeneHs My, (GOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS OK 01, OK 02, OK
KomOuaMpoBaHHOE 3aHATHE 4 03, OK 04, OK 05,

OK 06

Tema 1.2 Coneprkanue yaeOHOro MaTepuasa

IIpouentHeie BbruucieHus. | [IpocTeie MPOLEHTHI, pa3Hble CIIOCOOBI MX BHIYKCICHUS. JIMHENHbIE, KBaJApAaTHBIE,

YpaBHEHHs U HEPABEHCTBA | IpOOHO-TUHEIHbIE YpaBHEHHS 1 HEPABEHCTBA
KomOuHMpOBaHHOE 3aHATHE 4

Tema 1.3. Ilpogheccuonanvno-opuenmuposarnnoe cooepiicanue (cooeporcanue

[IponieHTHBIE BBIYUCICHUS | HPUKAAOHO20 MOOY1)

B npodeccuoHanbHbIX | [IpocThie ¥ CIIOKHBIE ~ MPOIEHTH.  I[IpOlleHTHbIE  BBIYMCICHHS B

3ajayax npodeccHoHaNbHBIX 3a7auax
[IpakTuueckoe 3aHsTHE 4
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Tema 1.4
Pemenne 3amau. BxoaHoi

Conepkanue ydaeOHOrO MaTepuaia

Brraucnenuss 1 npeoOpa3oBaHus. YpaBHEHUSI M HepaBeHCTBa. ['eomerpust Ha

KOHTPOJIb MIJIOCKOCTH
KoMOuHupoBaHHOE 3aHITHE 4
KoutpossHast pabora 2
Paznen 2 Ilpsimble m 26
IUIOCKOCTH B
NPOCTPAHCTBE.
Koopannatbl u BeKTOPbI
B NIPOCTPAaHCTBeE
Tema 2.1.  OcnoBueie | Conepxkanne yaeOHOTO MaTeprasa
noHAtus  crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHA (TOUYKa, NpsiMasi, TIJIOCKOCTH,
Pacnionoxenne mpsAMbIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI — cTepeoMeTpud. Ilepecekarommecs,
IJI0CKOCTEH napajulefibHble ¥ CKpeIMBAIOIIUecs TMpsMble. YTOJd MeXAy NpsSIMbIMU B
npoctpaHcTBe. lleprneHauKymsipHOCTh MpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypsr
KoMOUHMPOBAHHOE 3aHATHE 4 OK 01, OK 03,
Tewma 2.2. [TapammensHocTh | Coneprkanue yaeOHOro Matepuasia OK 04, OK 07
MPSAMBIX, NPAMOM u | IlapamnenbHsie npsmas v mockoctsb. Onpenenenue. [Ipusnak. CoiicTBa.
IJIOCKOCTH, TJIOCKOCTEN [Tapannensubie mwnockoctu. Onpeaenenue. [Ipuznak. CBolcTBa.
Terpasgp u ero snemeHtsl. [lapamnenenunen u ero anemeHTsl. (CBolcTBa
IPOTUBOTIONOXKHBIX TpaHed W JuaroHaneil mnapamwienenunena. I[loctpoenue
OCHOBHBIX C€UEHUU
KomOuaMpOBaHHOE 3aHATHE 4
Tema 2.3. | Comeprxkanue yueOHOTro MaTepuasia
[lepneHaMKyIIpHOCTH [lepnennukynapusie npsmbie. [lapamnensHbie TpsMble, MEPHIEHANKYISPHBIE K
MPSIMBIX, psIMON U | mnockocTy. [Ipu3Hak neprneHuKyISpHOCTH MPSMOM U IIIOCKOCTH
IJIOCKOCTH, TNIOCKOCTEN KomMOunupoBanHoe 3aHsTHE 4

ConepxaHue yueOHOTO MaTepralia
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Tema 2.4. Tlepnenaukynsp
U HakioHHas. Teopema o
TpeX NepreHIUKYIIsIpax

[Iepnenaukynsp 1 HaKJIOHHAs. Teopema O Tpex NEPIEHANKYIIApax. Yol MEXIy
IIPSIMOM M TUIOCKOCTBIO.

Yros Mex 1y II0CKOCTAMU. [lepreHauKyIIsIpHbIE TUIOCKOCTH.

Paccrosiaus B mpocTpaHCcTBE

KombunupoBanHoe 3anstuie 4
Tema 2.5. Koopnunater u | Conepsxkanue yaeOHOTo Matepuania
BEKTOPBI B IIPOCTPAHCTBE | JlekapTOBBI KOOPAUHATHI B TpOCcTpaHcTBE. BekTopsl B mpocTtpancTBe. CokeHne
U BbIUMTAHHE BEKTOPOB. YMHOXKEHUE BekTopa Ha uucio. CkansgpHoe
npou3BesieHre BEKTOpoB. [Ipocreiiime 3a1a4ym B KOOpAMHATAX
KombuampoBanHoe 3ansTrie 4
Tema 2.6. [Ilpsmeie wu | IIpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepiricanue
TJTOCKOCTH B | HPUKTIAOH020 MOOY/151)
MPaKTUYECKUX 3a7a4ax B3aumHoe pacmosioskeHue npsMbIX B pocTpancTse. [lapannenbHoCTs npsaMoi 1
IJIOCKOCTH, MapajuleIbHOCTh IUIOCKOCTEH, MEepHNEeHAUKYISIPHOCTh IJIOCKOCTEH.
Pacnionokenrie mpsAMBIX M IUIOCKOCTEH B OKpyXaromeM Mupe (Ipupo/e,
apXUTEKType, TeXHUKE). Pelienue npakTuKo-0pueHTUPOBAHHBIX 3a1a4
[IpakTrueckoe 3aHsATHE 4
Tema 2.7 Pemenue 3anmau. | Conepkanue yaeOHOro MaTepuaia
IIpamble ¥ 1uiockocTH, | PacnonoxeHne NpsMbIX U TNIOCKOCTEH B IpOoCTpaHCTBe. [lepreHAuKyIsapHOCTD U
KOODJAMHATBl M BEKTOPHI B | MapayieIbHOCTh MPAMBIX M IUIOCKOCTeH. JlekapToBBbI  KOOpAWHATHI B
MIPOCTPAHCTBE npoctpanctBe. Bekropsl B mpoctpanctBe. CiokeHHE M BBIYUTAHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha uncio. KoopauHatel BeKTopa
KomOunupoBanHoe 3anstue
KontponbHas padoTa 2
Paznen 3. OcHoBBI 22
TPUTOHOMETPHH. OK 01, OK 02, OK
Tpuronomerpuyeckue 03, OK 04, OK 05
GyHkuun
Tema 3.1 Copneprxanue yueOHOTO MaTepuana
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Tpuronomerpuueckue
(GYHKIMU  TPOU3BOJIBHOTO
yria, yucia

Pannannas mepa yria. IloBopoT Touku Bokpyr Havasna koopaunHat. OnpeneneHue
CUHYCa, KOCUHYCA, TAHI'€HCA U KOTAaHIe€HCca. 3HaKU CUHYCA, KOCHHYCa, TAHT€HCa U
KOTAHIeHCAa 10 YETBEPTAM. 3aBUCUMOCTh MEXKIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM M KOTAHT'€HCOM OJHOTO M TOTO K€ yIJia

KoMOuHupoBaHHOE 3aHITHE

Tema 3.2 OCHOBHEIE

Conepxkanue yaeOHOTo MaTepuaa

TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOXIECTBA. ITpeobpazoBanus IIPOCTEUIINX
TOXIECTBA TPUTOHOMETPUUECKUX BbIpaskeHU. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC yIJIOB
oOH-a
KomOunupoBanHoe 3aHstue
Tema 3.3 Conepkanue yaeOHOTO MaTepHasa
TpuroHomerpuyeckne OO6macTp onpeneneHuss ¥ MHOKECTBO 3HAYECHUW TPUTOHOMETPHUIECKUX ()YHKIIUM.

(GyHKIMM, UX CBOMCTBA H
rpadguku

YETHOCTh, HEYETHOCTh, MEPHUOJUYHOCTh TPUTOHOMETPUUYECKUX  (DYHKIUH.
CaoiictBa u rpaduku GyHKIUN y = COS X, Y = sin X, y = tg X, y = ctg X. Cxatue u
pacTsbkeHue rpa)uKOB TPUTOHOMETPHUICCKUX (PYHKITUH.

[IpeobOpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (HYHKITUMA

KombOuampoBanHoE 3aHsTHE

Tema 3.4  OOpaTtHbie

Copnepxanue yueOHOro Marepualia

TPUTOHOMETPHUYECKHEC OO0patHbie TpuroHomerpuueckue Gpynkmuu. Mx cBoiicTBa u rpaduKu.
KIIUU
Pyn KomOuHMpOBaHHOE 3aHsTHE
Tema 3.5 Copepxanue yueOHOTo MaTepuala
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YpaBHCHHUA U HCPABCHCTBA

Pemenue TPUT'OHOMCECTPUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGﬁIHHG
TPUTOHOMCTPUYCCKHUEC YpPABHCHUA, CBOIAMNIUCCA K KBAaJAPATHLBIM., PCHIACMbIC
Pa3JI0XKCHUCM Ha MHOXXHUTCIIN, OJHOPOAHBIC.

HpOCTeI\/'IIJ_II/Ie TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Cogepxanue yueOHOTO MaTepralia
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Tema 3.6 Perrenne 3amau.

[IpeoOpazoBanme TPUTOHOMETPUUECKUX BBIPAYKECHUI. Pemenue

OCHOBBI TPUTOHOMETPHH. | TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM
Tpuronomerpudeckue CBOMCTB (DYHKITHIA
byHKIIH KombOunupoBaHHoe 3aHATHE.
KoutpossHast pabota 2
Pasnen 4. [IpousBoanas u 44
nepsoodpa3Hasi QyHKIUH
Tema 4.1 [Tousitue | Conmeprkanue yaeOHOTO MaTepuaa
npousBoaHoi. ®opmynel u | [Ipupamenue aprymenrta. llpupamenne ¢yHknuu. 3amadyd, TPUBOIAIINE K
npaBHiIa MOHATHIO TIPOM3BOJHON. OmpeneneHne MPOU3BOAHON. AJTOPUTM OTBICKAHUS
muddepeHupoBaHms npou3BoiHOM. Dopmynsl muddepennupoBanus. [Ipasuna quddepeHiupoBanus
KomOuHMpOBaHHOE 3aHsTHE 6
Tema 4.2 Tlonstue o | Conepxkanue yaeOHOTO MaTepuasa
HENPEPHIBHOCTH (DYHKUMH. | [[opgrie HempepbBHONH (yHKIMA. CBOMCTBa HENpPepbIBHONW (yHKUMH. CBS3b
Meton nnrepsaios MEKIY HENPEPHIBHOCTEIO U AU(DHEpEeHIUPYEMOCTEI0 (DYHKIMH B  TOYKE.
ANTOpUTM pellleHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB
KomOuaMpoBaHHOE 3aHTHE 6 OK 01, OK 03, OK
Tema 4.3 CopepxaHue yueOHOro MaTepualia 04, OK 06, OK 07
['eomerpuueckuit u | ['eomeTpudeckuii CMBICT TMPOW3BOIHON (PyHKIMM — YrioBod KodhduimeHT
buzmdyecKui CMBICII | KacaTeabHOU K rpaduKky (QyHKIIMHU B TOUYKE. Y PaBHEHHUE KacaTeIbHOU K rpaduky
MIPOU3BOIHOM (GyHKIMH. AJTOPUTM COCTABJICHUSI ypaBHEHUS KacaTelbHOU K rpaduky GpyHKIUN
y=f(x)
KomOuHMpOBaHHOE 3aHATHE 4
Tema 4.4 Mounotonnocts | Conepkanue yueOHOTO MaTepuaia
byHKINY. Touku | Bo3pacrtanue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pPACTaHHS U yOBIBaHHS
JKCTpEeMyMa (GyHKIIMKM 3HAKYy MPOM3BOAHOW. 3a7aud Ha MAKCUMyM U MUHUMYM. AJNTOPUTM
uccienoBaHus QyHKIMU U TIOCTPOEHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM
KombOuHupoBaHHoe 3aHsTHE 4

ConepxaHue yueOHOTO MaTepralia
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Tema 4.5 HccnenoBanue
GyHKIMH W TOCTpOCHHE
rpaduKoB

HccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTB M IIOCTPOEHUE IPahUKOB

KombunupoBanHoe 3anstie

Tema 4.6 HaubGombeiuee u
HANUMCHBIIICC 3HAYCHUA

byHKIIUN

Conepixanue yqaeOHOro MaTepuaia

HaxoxneHne HanOONBIIEr0O W HAWUMEHBIIETO 3HAUYCHUH (DYHKIIMH, MOCTPOCHHE
rpaUKoOB € UCIOJIb30BAHUEM amapaTa MaTeMaTHYECKOTO aHaIu3a

KombunmnpoBanHnoe 3anstue

Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO pe3yJIbTaTa
C TMOMOIIBIO IPOU3BOTHOMN
B MPAKTUYCCKHUX 3aJjadax

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
RPUKTAOH020 MOOY)

Haumensbiiee u Haubosnbliee 3Ha4eHHE QPyHKIIUU

[IpakTueckoe 3aHsATHE

Tema 4.8 IlepBooOpaznas
(GyHKIMH. [IpaBuia
HaXO0XJACHUS
MepBOOOPA3HBIX

Conepxanue yaeOHOro MaTepuaia

O3HakoMJIeHHE C MOHSATHEM MHTEerpana u nepBooOpasHoil i ¢pyHKkuuu y=f(x).
Pemenne 3amau Ha CBs3h MEPBOOOpPA3HON M €€ MPOW3BOJHOM, BBIYMCIICHHE
nepBooOpazHoi i gaHHOW (yHkumu. Tabmuma dopMmyn IS HAXOXKICHHS
repBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM

KombuampoBanHoe 3aHsTHE

Tema 4.9 ITmomane
KPUBOJMHEUHOU Tpanenuu.
®opmyna  HeroToHa —
JleitOnuna

Copepxanue yueOHOro Marepuaia

3amaun, NPUBOJSAIINE K MOHSATHIO OMPENEICHHOTO MHTErpaja — O BBIYMCICHUU
IUIOIIaIM KpUBOJIMHEHHOW Tpaneuuu. [lonstue omnpenenéHHOro HHTErpaia.
['eomeTpuueckuii 1 U3HYECKUI CMBICI ONpPEneIeHHOT0 MHTerpaina. dopmyna
Herorona — JleiiOHuna.
Pemenune 3amau Ha mNpUMEHEHHE HHTErpaja Ui BBIYUCICHUS (UINUYECKUX
BEJIMYMH U TUIOIAJeH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.10 Pemenne 3amau.
IIpousBoaHas u
nepBooOpa3Has GyHKIUH.

CogepxaHnue yueOHOTO MaTepHralia

@opmynsl u npaBuia guddepenunpoBanus. MccnempoBanue (yHKUMR
HOMOIIbIO TIpou3BOfHON. Hanbosbiee 1 HauMeHblee 3HaueHHs PyHKIHH.
Brruncnenue nepBoo6pasHoit. [Ipumenenue neppooOpa3Hoit
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KoMOuHupoBaHHOE 3aHITHE

KoutpossHast pabora 2
Pazgen S. 30
MHOrorpaHHUKM 4 TeJja
BpallleHHsA
Tema 5.1 [Tpusma, | Coaepxanue yueOHOTO MaTepuaia
napajuieJIenuIe], Ky0, | [Ipu3ma (HakIoHHas, mpsiMasi, TpaBUJIbHAS) U €€ 31eMeHThl. [lapamnenenumnen.
MUpaMKia U UX CeUYeHUs CgoiicTBa npsMoyroasHoro napamuienenunena. Ky6. I[lupamuna u e€ sneMeHTsI.
[IpaBunbHas mupamMuia
KomOuHMpOBaHHOE 3aHsTHE 6
Tema 5.2 [IlpaBunbshbie | Conepxkanne yaeOHOTO MaTeprana
MHOTOTPAaHHUKM B )KM3HH | [[momane  MOBEpXHOCTH  MHOTrOrpaHHukoB.  [Ipocreiimme  komOuHanuu
MHOTOTPaHHUKOB. BbIuncIeHHE 37€MEHTOB NPOCTPAHCTBEHHBIX ¢Guryp (pédpa,
JTUaroHai, yrisl). [IpaBuibHbIE MHOTOTPAHHUKH OK 01, OK 04,
KomOuHHpOBaHHOE 3aHTHE 4 OK 06, OK 07
Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue
HuwiuHap, KOHYC, ap U UX | RPUKAAOHO20 MOOY]1:)
ceueHus Hununaap, xonyc, cpepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KpPYroBOTO
WIMH]pA, MPSMOro KpYroBoro konyca. M3o0paxeHue Ten BpalleHUs Ha
wiockoctu. IIpeacraBnenne 006 yceu€éHHOM KkoHyce. CedeHus KOHyca
(mapannenbHOe OCHOBAHUIO U MTPOXOJIAIIEe Yepe3 BEPIIUHY), CEYSHUs] IIUINHIpA
(mapannenbHO U MEePIEeHIUKYISIPHO OCH), CeYeHHSIX mapa. Pa3BépTka nunuuapa u
KOHYCa
[IpakTnueckoe 3anATHe 4
Tema 5.4 O6vembl u | CozmepikaHue yueOHOTO MaTepuana
IO  TOBEPXHOCTEM | OObeM mpsiMoyrosibHOro napamienenunena. Oovem kyda. OObembl mpsmMoin
Ten npu3Mbl U IuaHApa. OO6beMbl THpamMu bl U KoHyca. O0beM mapa
KomMOunupoBanHoe 3aHsTHe 6
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Tema 5.5
cCUMMeTpuii B mpodeccuu

ITpumepst

Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooepircanue

HPUKTIAOH020 MOOY:)

[TonsiTMe 0 CUMMETpPUU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBasl, 3€pKaJIbHA).
O0600mIeHne MPeICTaBIeHU O MPaBHIIBHBIX MHOTOTPaHHUKAX (TeTpaszap, KyoO,
OKTa’Ip, A0AEKa3p, UKOCAIP).

[Ipumepsl cumMmeTpuil B mpodeccuu

[MpakTHueckoe 3aHATHE 4
Tema 5.6 Pemenue 3anau. | Conepxkanue yueOHOTO MaTepuaia
MHOTOrpaHHiKI W TeNa [oar oy IJIOLIa/I¥ TOBEPXHOCTU MHOTOTPAHHUKOB U TeJl BpallleHus
BpallCHHA KomOunupoBanHoe 3aHstue 4
KonTtpossHast pabota 2
Paspen 6. Cremenn wun 36
KOpPHH. CrenenHnas,
NnoKa3aTeJibHas u
JorapupmMuyeckasi
byHkun
Tema 6.1 Crenennas | Conepkanue yaeOHOro MaTepuaia
(GyHkIusA, ee CBOMCTBA. | [ToHsTHE KOPHSI N-0¥ CTENEHHU U3 IEUCTBUTEIBHOTO Ynuciia. DyHKIMU y = VX ux
IIpeobpazoBanue cBoiictBa u rpaduku. CoiictBa KOpHS n-oif creneHu. llpeoOpazoBanue
BBIPOXKCHUH C KOPHSMHU N- | gppaliMoHATBHEIX BRIPAKEHHI OK 01, OK 02, OK
OH CTENeHH KomOuHHpOBaHHOE 3aHATHE 4 03, OK 05, OK 07
Tema 6.2 CgoiictBa | Comeprkanue yueOHOTO MaTepuana
CTENIEHH C palMOHAILHBLIM | [IoHATHE CTeNeHU C panuoHaNbHBIM MoKa3zareneM. CreneHHble (QYHKIUH, HX
u JNEUCTBUTEIBHBIM | CBOMCTBA U rPaPUKU
MoKa3aTeIsIiMu KomMOunupoBanHoe 3aHsTHe 4
Tema 6.3 Pemenne | Coneprkanue yueOHOro mMarepuasia
HppalMOHATBHBIX PaBHOCHIIBHOCTH HppPAIIMOHANIBHBIX YpaBHEHUN. MeTOIbI UX pelIeHus
ypaBHEHUI KomMmOunupoBanHoe 3aHsTHE 4

CopnepxaHue yueOHOTO MaTepualia
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Tema 6.4 ITloka3areiapHas

bynkuus, ee
Iloxa3zarenpHbIe

CBOICTBA.

YPaBHEHUsI U HEPABEHCTBA

Crenenp ¢ NpOU3BOJIBHBIM JIEHCTBUTEIBHBIM IOKa3aTeneM. OrpeneneHue

NOKa3aTenbHOH (QYHKIMA W €€ CBOHCTBA. 3HAKOMCTBO C INPUMEHECHUEM

nokasarenbHOH (yHKIMU. PemeHne TOKa3aTeNBHBIX YPaBHEHHH METOJIOM

YpaBHHUBAHHS  TOKas3aTeJIed, METOJOM  BBEICHUS HOBOW  IEPEMEHHOM,

(GyHKIMOHATBHO-TpapUUECKUM METOIOM. PellieHne okas3arenbHbIX HEpaBEeHCTB

KomOuHMpOBaHHOE 3aHTHE 6
Tewma 6.5 Jlorapudm uncna. | Conepkanue yaueOHOro Marepuania
CpoiicTBa norapupmoB Jlorapudm uucna. Cpoiictsa sorapupmos. Onepanus JorapuGmMupoBaHUs
KomOuHMpOBaHHOE 3aHsTHE 6
Tema 6.6 | Conmeprkanue y4eOHOTO MaTepHaia
Jlorapudmuueckas Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. [lonsaTne morapupmMuyueckoro
GyHKIMA, €€ CBOWCTBA. | ypaBHeHus. Omnepanus MOTSHIUPOBaHMS. TpPH OCHOBHBIX METOJA pPEIICHHS
Jlorapudmuueckue jJorapu(MHUUECKUX  ypaBHEHUH:  (QYHKUMOHAIbHO-TpaduyecKuil,  MeToJ
YPaBHEHHs, HEPABEHCTBA | IOTCHLMPOBAHUSA, METOJ BBEIEHUS HOBON mnepemeHHOH. Jlorapupmuueckue
HEpaBEeHCTBa
KombuampoBanHoe 3aHsTHE 6
Tema 6.7 Jlorapudmer B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue
MPUPOJE U TEXHUKE RPUKTIAOH020 MOOY1)
[Ipumenenne norapudma. Jlorapupmuyeckas cnupaab B npupone. Ee
MaTeMaTH4eCKHUe CBOMCTBA
[IpakTueckoe 3anaTue 4
Tema 6.8 Pemenue 3anmau. | Conepkanue yueOHOTO MaTepuaia
Crenennas, nokasarenbHas | CteneHHas, mokasareyibHas U Jorapudmudeckast QyHKIHH. PelieHne ypaBHEHU
u norapupmuueckas | KoMOMHUPOBAHHOE 3aHATHE
(yHKIMHK KonTponsHas pabota 2
Pazgen 7. DJieMeHTHI 28
TEOPMU BEPOSATHOCTEH U OK 02, OK 03, OK 05
MaTeMaTH4YeCKOU
CTATHCTHKH
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Tema 7.1
BEPOSITHOCTh COOBITHSL.

CoOnITHE,

CnoxxeHue M yMHOXEHHE

Conepkanue ydaeOHOrO MaTepuaia

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSITHOCTH CyMMBbI
COOBITHIA. YCIIOBHAsT BEPOSTHOCTh. 3aBHCUMBIC W HE3aBUCHUMBIC COOBITHS.

BEPOSATHOCTEMN Teopembl 0 BEpOSTHOCTH POU3BEACHUS COOBITUI
KomOuHupoBaHHOE 3aHsTHE 6
Tema 7.2 BepositHocth B | IIpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepicanue
podeccuoHaNIbHBIX HPUKIAOHO20 MOOYNA)
3aj1ayax OTtHocuTeNnbHAs 4acTOTa COOBITHS, CBOMCTBO €€ YCTONUMBOCTH. CTaTUCTUYECKOE
onpezeneHue BeposTHoCTU. O1ieHKa BEpOSTHOCTH COOBITUS
[IpakTryeckoe 3aHsATHE 6
Tema 7.3 Jluckpernas | Conepxkanue yaeOHOTO MaTeprana
cilyJaiiHas BeIWYnHA, | Buapel ciydaiiHblx BenmnunH. OnpeneneHue NUCKPETHOW CIIy4aliHOM BEJIMYMHBL.
3aKOH €€ pacIlpeesIeHUs! 3aKkoH pacnpeneneHus IUCKPETHOW CllydalHOM BenuuuMHbl. Ee uucnoBble
XapaKTEPUCTUKHU
KombuampoBanHoe 3aHsTHE 8
Tema 7.4 3amaun | ConmeprkaHue ydeOHOTO MaTepHasa
MaTeMaTHYECKOU [lepBuunas o06paboTKa CTaTUCTUYECKHX AAHHBIX. UHMCIOBBIE XapaKTEPUCTUKU
CTaTUCTHUKH. (cpennee apudmeTnyeckoe, MearaHa, pasmax, aucrnepcus). Padora ¢ Tabnumamu,
rpadukamu, TuarpaMmmamMu
KombOuaMpoBaHHOE 3aHATHE 6
Tema 7.5 DnemeHThl | Bupl coOBITHIA, BEPOATHOCTH COOBITUN. CIOKEHUE U YMHOKEHHE BEPOSITHOCTEH.
TeOpuu BeposiTHOCTEH U | JuckperHas ciydailHass BeJWYMHA, 3aKOH €€ paclpeielieHus. 3ajadu
MAaTeMaTHYECKOU MaTE€MaTUYECKOU CTATUCTUKH.
CTaTUCTUKHU KontponsHas padorta 2
CamocrositesibHas padora 9
IIpomexyTouynas arrecranus (JK3amMeH) 18
Bcero: | 183
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3. YCJIOBUSI PEAJIM3ALIMYA TPOT'PAMMbBI OBILIEOBPA3OBATEJIBHOI
JUCHUILINHDBI

3.1. MaTepuaibHO-TeXHHYECKOE 00ecrieyeHue

VY4eOHbIil KaOMHET eCTeCTBEHHOHAYYHBIX AUCIUTUINH.

[Tomemenne xabuHeTa yHOBIETBOpsieT TpeboBaHUsIM CaHUTAPHO-IMHUIEMHUOIOTHICCKIX
[IpaBWJI 1 HOPMATHBaM M OCHAILEHO TUIIOBBIM 00OpPYIOBAaHUEM, B TOM YMCJIE CIIELUATU3UPOBAHHON
y4eOHOUM MEOCIIbI0 B CPeICTBAMU OOyUEHUSI.

OGopynoBanue yueOHOro KaOnHeTAa:

® KJaccHas JIOCKa;

® 10CaJOYHBIE MECTA MO KOJIMUYECTBY OOyJaOIIUXCSl;

e pabouee MECTO IpenoaaBaTes;

® [IepPCOHANBHBIC KOMITBIOTEPHI C JIUIIEH3NOHHBIM MTPOTPAMMHBIM 00ECTIEYeHHEM U BBIXOJ0M

B ceTb MHTEpHET;

MYJIbTUMEIUINHBIN IPOEKTOD;

¢ y4yeOHO-IIPaKTHUECKOe 000pyAOBaHHEe, HEOOXOAUMOE /ISl IPOBEACHHUS MPETyCMOTPEHHBIX
MporpaMMoy npakTudeckux 3aHATuid. B coorBercrBue ¢ m.4.4. ®I'OC CIIO pomyckaercs
3aMeHa 000PY/I0BaHUs €r0 BUPTYaJIbHBIMHU aHAJIOTaMHU.

Kabuner nans camocrosdTenbHOH paboThl 0O0ydYaroOIIMXCs OCHAIleH OO0OpyIOBaHHUEM U
TEXHUYECKUMH CpPEJICTBAMH OOYYEHHUS C BO3MOXKHOCTHIO TIOJKIIOUEHUS K HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHOW ceTH «/HTEpHET» M BBIXOJIOM B JIOKAJIIBHYIO CETh C TOCTYNOM B «JIM4YHBIN
KaOWHET» 00yJaroIerocs.

3.2. UndopmannonHoe obecriedeHue peaan3anu NporpamMmmbl

OcCHOBHBIC HCTOYHUKHU
1. Mep3msixk A.I'., Homuposckuii JI.A., [lonskoB B.M. Maremaruka. Anrebpa u Havama

Maremarudeckoro aHanusa. 10 kmacc. / mon pemaknuei [lomonsckoro B.E. - AxkumnonepHoe
obuectBo «M3narensctBo «lIpocBemenne»

2. Mep3nak A.I'., Homuposckutii JI.A., [Tonskos B.M. Marematuka. 'eomerpus. 10 xkiace. / mox
penaknueii [Tomonbckoro B.E. - Akimoneproe o6mectBo «M3natensctBo «IIpocBemieHuey

3. Mep3naxk A.I'., Homuposckuit [[.A., TlonskoB B.M. Marematuka. AnreOpa u Hauajia
MaremaTuueckoro ananusa 11 kmacc. / mox penakumeii [lomonsckoro B.E. - AkumnonepHoe
obmrectBo «M3marensctBo «lIpocBerienne»

4. Mep3nsak A.I'., Homuposckuit J[.A., Ilonmskop B.M. Maremaruka. Anrebpa u Hayama
MatemaTuueckoro ananusa 11 kmacc. / mox penakumeii Ilomonsckoro B.E. - AkumnonepHoe
obmectBo «M3narenscTBo «lIpocBemienue.

Jlono/JIHUTeIbHAS JINTepaTypa:

1. [abynun, M. N. Matemartuka : yuebHOe nocodbue i MOCTyHaromux B By3 : [12+] / M. W.
HlaOynun. — 8- u3na., snekTpoH. — Mocksa : Jlaboparopus 3nanuii, 2020. — 747 c. : ni1. —
Pexum JOCTyIa: 1o MOATIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=595233

2. AOpamsn, A.B. HenpepriBHas MaTeMaTHKa: TEOPUs M IPAKTUKA: TIPeJIeIT MTOCIEJ0BATEIbHOCTH
u mpenen (QyHKIUM, HeNpepbiBHbIe M auddepeniupyemble QyHkiun / A.B. AbGpamsH ;
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HOxwubIit Genepanbhblil yauBepcuteT. — PoctoB-Ha-/lony ; Taranpor : FOxxublii (henepanbHbIit
YHUBEPCUTET, 2018. — 254 c. Pexum J0CTyTa:
http://biblioclub.ru/index.php?page=book&id=499452

3. Marematuka : cOOpHUK 3a/1a4 IO OCHOBHOMY KYpPCY : Y4eOHO-MeToArnuecKoe nocoome : [12+]
/ H. JI. 3omorapeBa, KO. A. Ilomos, H. JI. CemennseBa, M. B. ®enotoB ; mox pex. M. B.
®denoToBa. —31. u3a. — Mocksa : Jlaboparopus 3Hanui, 2022. — 270 c. —(BMK MI'Y — mikoue).
- Pexxum JIOCTYTIA: o IO IITHACKE. - URL:
https://biblioclub.ru/index.php?page=book&id=690611

4. bynak, b. A. MaTtemaTtuka : COOpHUK 3a/1a4 10 yIIIyOJIEHHOMY KYpCy : y4eOHO-METOANYECKOe
nmocobwue : [12+] / B. A. bynak, H. JI. 3onotapesa, }O. A. ITonos ; mox pexn. M. B. ®enotosa. —
5-e¢ u3ll. — Mocksa : Jlaboparopus 3nanu#, 2020. — 329 c. : un. — (BMK MI'Y — mkone). —
Pexum JIOCTYTIA: o MOJIMHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=595231

5. AunreOpa : yriayOneHHBIN Kype ¢ pelIeHUsIMH U YKa3aHUSAMH : y9eOHO-METOIMUeCKOoe mocooue
: [12+] / H. [. 3omotapesa, }O. A. Ilonos, B. B. Cazonos [u 1p.] ; mox pen. M. B. ®enoTosa.
— 6-e u31. — Mocksa : Jlabopatopus 3nanwmii, 2021. — 549 c. — (BMK MI'Y — mkosne). — Pexum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=602073

6. Bauypun, B. A. 3amauu no sneMeHTapHON MaTeMaTukKe U HadajlaM MaTeMaTHIeCcKOTO aHaIn3a
: yaebHoe nocoowue : [12+] / B. A. bauypun. — Mocksa : ®uzmartaut, 2005. — 712 ¢. — Pexxum
noctyna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=76667

DJIeKTPOHHBbIE U3AHUS

1. https://biblioclub.ru/- yausepcuterckas 6ubnmoreunas cucrema online bubanokny6.py

2. http://window.edu.ru/ - eauHOE OKHO AOCTYIA K 00pa3oBaTeIbHBIM pecypcam

3. https://uisrussia.msu.ru/ - 6a3bl JaHHBIX W AHATUTHYECKUAX MYOIUKAIUN YHHBEPCUTETCKOM
nHpopManmoHHOM cuctembl Poccus

4. https://www.elibrary.ru/ -  snekrponno-6mbmmoreunas cucrema c¢LIBRARY.RU,
KpynHeiimias B Poccun sekTpoHHas GHOIHOTEKa HAyIHBIX TyOIHKaIni

5. http://www.consultant.ru/ - cnpaBounas mpaBoBas cuctema Koncynsrautlliroc

6. https://gufo.me/ - cipaBounas 6a3a sHIMKIONEAUI 1 cioBapeii Gufo.me

7. https://slovaronline.com - mouckoBass cucTeMa IO BCEM JOCTYIHBIM CIIOBapsAM U
SHITUKIIOTICTASIM

8. https://www.tandfonline.com/ - xomiekuus xypHanoB Taylor&Francis Group BkiIro4YaeT B
ce0st OKOJIO JIBYX THICSY KYPHAIOB W Gosiee 4,5 MITH. cTaTel M0 pa3inuHbIM 00JIacTsIM 3HAHHUIA
9. http://www.mathnet.ru - coBpemennas wuHpOpPMaIMOHHAs 06a3a, MPEIOCTABISAIONIAS

POCCHICKUM U 3apyOeXHBIM MaTeMaTHKaM pa3JIMYHbIE BO3MOKHOCTH B MOUCKE HH(POPMAINN
0 MaTeMaTH4ecKoi xu3Hu B Poccun «Obmepoccuiickuii MmatemaTudeckuid moprain Math-Net.Ruy

10. http://hijos.ru/ - caiitr «MaremMaTrka, KOTOpas MHE HPaBHTCS» — MarepHajbl Ui
CaMOCTOSTEJILHOTO U3y4EeHHUSI MaTEMAaTUKH CO MHOXKECTBOM ITPUMEPOB U 3a/1a4 JIJIsl CAMOCTOSATEILHOTO
peleHus, OIMMITMAIHbIE 33/1a41, HHTEPECHBIE CTaThU O MaTeMaTHKe, 00y4eHUH 1 00pa30BaHUU.

11. Webmath.ru - o6pa3zoBarenbHbIii TOPTAN I CTYACHTOB, a0UTYPUCHTOB U IIKOJIbHUKOB.
Ha caiite Haxonsatcs 6onee 50 oHnaiH KanbKyIsTOPOB, KOTOPbIE MOT'YT IOMOYb YYalTUMCS PELIUTh
3aJjauyd 10 MareMaTuke, ainredpe, reoMeTpuy, (U3HMKe, TEOPUU BEPOSITHOCTH M MHOTHM APYrHM
npeaMeTam.

12. Bcepoccuiickue uatepHet-oaummuaznl. - URL: https://online-olympiad.ru:
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https://online-olympiad.ru/

13. Enunas xosuiekius udpoBbeix o0OpazoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru

14. CnpaBouHUK o MaTeMaTUKe UL IIKOJILHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm /

15. Cpennsis Mmatemaruydeckas mHTepHeT mikoia. - URL: http://www.bymath.net/

IIporpammHoe o0ecnieyenue

1. Oneparnmonnas cucrema Microsoft Windows 10

2. Ilaker mporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoOOmHOE TporpaMMHOE OOECIICUCHHE, HE
OTpaHUYEHO, OECCPOYHO);

4. Unrepuer Opayzep Google Chrome (OecruiatHoe mnporpaMMHOe oOecnedyeHue, He
OTpaHUYEHO, OECCPOYHO)
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJIBbHON JUCIHUATLIAHBI

KonTposbs u oumeHka pe3ylbTaTOB OCBOCHHUS 00I11€00pa30oBaTEIbHON  AMCIIUILIMHBI
PacCKpBIBAIOTCS Yepe3 JMCUUILIMHAPHBIE PE3yJIbTaThl, HAMpaBlIeHHbIE HA (OPMHUPOBAHUE OOIIMX U
podecCHOHABHBIX KOMIIETCHIIHNA TI0 pa3/ie/iaM U TeMaM COJIep KaHus y4eOHOTO MaTepHara.

O01mme KoMNeTeHIIMH Paznen/Tema Tum oleHOYHBIX
MeponpusiTUs
OK 01. Beibupats criocoOsr P1,Temal.1,1.2,1.3, 1.4. | llryaupoBanue
pelieHus 3a1a4 P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue
npodeccuoHaIbHOM 2.5,2.6, 2.7 BeinosnHeHne npakTH4ecKux
JEATENLHOCTH TpuMeHuTenbHo K | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3a/aHuH
Pa3IMYHBIM KOHTEKCTaM 3.5 3.6 BeinonHenye sataHui Ha

P 4, Tems 4.1, 4.2, 4.3, 4.4, | PK3aMCHC
45 ,4.6,4.7,4.8, 4.9 4.10
PS5, Temsr 5.1,5.2, 5.3,
5.4,5.5,5.6

P 6, Temsr 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8

OK 02. Ucmonp30BaTh P1,Temal.1,1.2,1.3, 1.4. | lryoupoBanue
COBpPEMEHHBIE CPEACTBA MOUCKA, P 3, Tems! 3.1, 3.2, 3.3, 3.4, | TectupoBanue
aHaM3a U UHTEPIpETAIIUN 3.5,3.6 BblnosiHeHHE PAKTHYECKHUX
uH(OpMALH, 1 P 6, Temsl 6.1, 6.2, 6.3, 6.4, | 3a1aHHH
MH(OPMAITMOHHBIE TEXHOJIOTUN 6.5, 6.6, 6.7, 6.8 Brimonnenye 3aanuit Ha
JUUTS BBITIOJTHEHHUS 3a71a4 P7, Temsr 7.1,7.2,7.3,7.4 SK3aMCHC
npodecCHnoHaTbHOM
JEATEeIIbHOCTH
OK 03. IInanupoBaTh u P1,Temal.1,1.2,1.3, 1.4. | lryaupoBanue
peann30BBIBaTh COOCTBEHHOE P 2, Tems! 2.1, 2.2, 2.3, 2.4, | TectupoBanue
npodeccuoHaNbHOE U JUYHOCTHOE | 2.5, 2.6, 2.7 BblnosiHeHHE NPAKTHYECKHUX
pasBUTHE, P 3, Temst 3.1, 3.2, 3.3, 3.4, | 3aAaHuil
IpeIPUHUMATENBCKYIO 3.5,3.6 Boinosmenne sajanui Ha
JIeSITeILHOCTD B P 4, Temsi 4.1, 4.2, 4.3, 4.4, | 2K3aMCHC
npodeccuoHanbHOU chepe, 45,46,4.7,4.8,4.9,4.10
HCIT0JIb30BaTh 3HAHUS 110 P 6, Temsr 6.1, 6.2, 6.3,
(hMHAHCOBOMW I'PAaMOTHOCTH B 6.4,6.5,6.6,6.7, 6.8
Pa3IMYHBIX )KU3HEHHBIX P7 Temsr 7.1,7.2,7.3,7.4
CUTYaIUIX
OK 04. DddexTrBHO P1,Temal.l,1.2,1.3,1.4. ItyaupoBanue
B3aMMO/JICHCTBOBATh U pabotate B | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue
KOJUIEKTUBE U KOMaHE 25,26, 27 BbInoiHeHne NPaKTHYECKUX
P 3, Temsr 3.1, 3.2, 3.3, 3.4, | 33/1aHuid
3.5, 3.6 BrinoaHeHue 3agaHui Ha
dK3aMEHE
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P 4, Temn 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10
PS5, Temsr 5.1,5.2,5.3,5.4,
5.5,5.6

OK 05. OcymiecTBiATh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHUKAIIHIO Ha

P1,Temal.l,1.2,1.3,14.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,

[lItynupoBanue
TectupoBanue

TOCYIapCTBCHHOM SI3BIKE 3.5,3.6 BeinosnHenue npakTHieckux
Poccuiickoit ®enepannu ¢ yaerom | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 3a/[aHUH

0COOEHHOCTEH COIMATBHOTO 6.5, 6.6, 6.7, 6.8 Brimonsenue 3ajanui Ha
KYJIbTYPHOT'O KOHTEKCTa P7, Temst 7.1,7.2,7.3, 7.4 | PK3aMCHC

OK 06. ITposBisITh rpaskaaHCKO- P1,Temal.1,1.2,1.3, 1.4. | llltryaupoBanue
MaTPUOTHYECKYIO MTO3ULIHIO, P 4, Temsl 4.1, 4.2, 4.3, 4.4, | TectupoBanue

JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHUE HA OCHOBE
TPaAUITHOHHBIX
00IIIeUeIOBEUSCKUX IIEHHOCTEH, B
TOM YHCJIE C yIETOM
FapMOHI/I?;aHI/II/I
MC)KHAITUOHAJIIbBHBIX U
Me)erJ'II/IFI/IOSHI)IX OTHOHICHPII;'I,
HpI/IMeHﬂTB CTaH}IapTI:I
AHTHKOPPYIITHOHHOTO TIOBEICHUS

45,4.6,4.7,4.8,4.9,4.10
P 5, Tems1 5.1, 5.2, 5.3, 5.4,
5.5,5.6

BrinmonHenue nmpakTuyecKux
3aJaHui

BrmosHeHME 3aaHuii Ha
dK3aMEeHE

OK 07. ConelicTBOBAaTEL
COXPAaHEHUIO OKPYKAIOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HAHUS 00 H3MCHECHUH
KIIMMaTa, TPUHIIHITEI
OepeKITMBOTO TIPOU3BOJICTBA,

3¢ (HEeKTUBHO NEHCTBOBATH B
Ype3BbIYaiHBIX CUTYAIUSIX

P2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5,2.6, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,4.6,4.,48,4.9,4.10
PS5, Temrr 5.1, 5.2, 5.3, 5.4,
5.5, 5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8

[lItynupoBanue
TectupoBanue
BrimioHeHNE TPAKTHIECKUX
3aJaHui

BrimonHenue 3amanuii Ha
JK3aMeHe
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