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1. OBIIAA XAPAKTEPHCTHUKA PABO‘{EI\/'I ITPOI'PAMMBbI
OBIMEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITIJIMHDbI

OY .12 MATEMATHUKA

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoil nporpammsel CI1O:
Pabouass mporpamma 00mIeo0pa3oBaTenbHOM yYE€OHOW JUCHUIUIMHBI SBIISCTCS YaCThIO
OCHOBHOM oOpa3oBaTeiabHOM nporpamMmbl B cooTBeTcTBUH ¢ PI'OC CIIO mo crnenuaibHOCTH

15.02.10 Mexarponuka ¥ MOOWIBHAs POOOTOTEXHUKA (IO OTPACIISIM),

BXOJSIIENH B

YKpyImHEeHHYI0 rpynmny crienuanbHocTed 15.00.00 MammHaocTpoeHue
1.2. Hean u miiaHupyemble pe3yJabTAThbl 0OCBOCHUS IUCIUILINHBI:

1.2.1. Ileap AUCIHUILIHHBI

Copep:xanue mporpaMmbl 00IIe00pa3oBaTeIbHON Y4eOHON TUCIUILIMHBI

Maremartuka

HaIPaBJICHO Ha JIOCTIXKCHUE PE3YJILTATOB €€ U3YUCHUS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuetom npodeccuonanshoit Hanpasiennoctu ®I'OC CIIO.
1.2.2. Il.ianupyembie pe3y/ibTaThl OCBOCHHUSI 00111e00pa30BaTeIbHOM Y4eOHOM IMCUMILINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AucuruIUIMAA uMeeT mpu opmupoBanuu u pazsutin OK u [1K

Oo0ue u
npogdeccuoHanbHbIE
KOMIEeTEeHIIH U

I[lnanupyemble pe3yJbTaThl 00y4eHU s

Oo0mue

JAucuMniimHapHble

OK 01 Beibupats
CIIOCOOBI pelIeHHUs 3aj1a4
npodecCHOHANTEHON

eI TeTbHOCTH
PUMEHHUTEIILHO K
Pa3INYHBIM KOHTEKCTaM

- T'OTOBHOCTbH K TpyAy,
LICHHOCTHU MAaCTCPCTBA, TPYZ[OJHO6I/IC;
- TOTOBHOCTb aKTHUBHOM
TESATEILPHOCTH TEXHOJOTHUYECKON K|

OCO3HAaHHCE]

K

COLIUAIbHOU HaIIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIUUPOBATh,
[UIAHUPOBaTb U CaMOCTOSITENIBHO

BBITIOJIHATH TAKYIO J€STEIbHOCTD;
- HMHTEpeC K pa3Iu4HbIM cdepam
npodeccnoHaIbHOM e TeTbHOCTH,

OByaeHue YHUBEpPCAIbHBIMU
yaeOHBIMU MO3HAaBaTEIbHBIMU
MENCTBUSIMU:

a) 0a30BBIC TOTUUECKUE ICUCTBUS:

- CaMOCTOATENBHO (POPMYIHPOBATH U
AKTyaJIu3UpOBaTh npo0iemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBAaTh
MPU3HAK

nin OCHOBaHUA

CpaBHCHUA, KHaCCI/I(I)I/IKaLII/II/I

0000IIEHNS;

-BJIQJICTh METO/IaMU JIOKA3aTeIbCTB,
QJITOPUTMaMH pelleHHs 3aa4;
yMeHue popMyIUpOBaTh
OTIpeIeNIeHUs], aKCHOMBI U TEOPEMBI,
IMPUMCHATH UX, IPOBOJUTH
NTOKa3aTeIbHBIE PACCYKICHHS B XOIC
[pEeLIeHUS 3a/1a4;

- YMETh OIIEPUPOBATH OHATUSAMU:
CTEIEHb YUCIIa, JJorapuM Yuca;
YMEHHE BBIMIOJHATH BHIYHUCICHUE
3HaYeHUH U ITpeoOpa3zoBaHus
BBIPAKEHHUH CO CTENEHSIMU U
imorapudmamu, mpeodpa3oBaHUs
TPOOHO-paIIMOHATILHBIX BRIPAKECHHI;
- YMETh OIIEpUPOBATH OHATUAMU:
[pAlOHAJIBHEIE, HPPALIHOHAIbHEIE,
MoKa3aTebHbIE, CTETICHHBIE,

Cy].].lCCTBCHHBIfIJ'IOI‘apI/I(I)MI/I‘-ICCKI/IC,
AJATPUTOHOMCTPUYCCKUEC YPABHCHUSA U
HHCPABCHCTBA, UX CUCTCMBI,

- YMETh OIEPUPOBATH MOHATUSIMHU:
(yHKIUS, HeTIpepbIBHAs (QYHKIUS,




ONpENENATh LENU ACSITEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU HX
ITOCTUKEHUS;

BBIABJIITb  3aKOHOMCPHOCTHU U
[IPOTUBOPECUNA B pacCMaTpUBacMBbIX|
MIBJICHUSAX

BHOCUTDH KOPPEKTHUBBI B

e TeIbHOCTD, OlIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh  PHCKU  IOCJICICTBUMN
eI TEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHE
[IPU PEIICHUN XKU3HCHHBIX TTPOOIEM
0) 6a3oBbBIC HUCCIIEIOBATEILCKIUE]
eiicTBUA:

BJIaACTH

HaBbIKAMU  y4eOHO-
MCCIIE0BATENIBCKOM M IPOEKTHOH
JICATCIIbHOCTH, HaBbIKaMH
paszpenieHus mpooiem;

- BbIABJIATH IPUYUHHO-CIICACTBCHHBIC
CBA3M M aKTyaJU3HpOBaTh 3aJady,
BBIZIBUTAaTh TUIIOTE3Y €€ pPELIeHUs,
HaXOIUTh apryMeHThI JUIs
TOKa3aTeNnbCTBa CBOMX
YTBEPXKACHUM, 3a7aBaTb NapaMeTpbl
1 KPUTEPUU PELICHMUS;

- AHAJIM3UPOBATH ITOJTYUCHHBIC B XO€]

[IPOU3BO/IHAS, TepBOOOpa3Has,
OTIpeIeICHHBI UHTETPAL; YMETh
HAXO/JUTh MPOU3BOHbIC
PIIEMEHTAPHBIX (DYHKIHHA, UCTIONb3YS
CIIPAaBOYHBIE MATEPUAIIbI;
MiCCIIeI0BaTh B IPOCTEUIINX CIIydasix
(yHKIIMHM HAa MOHOTOHHOCTb,
HaXOIUTh HAUOOJIBLINE U
HAaMEHBIINE 3HaYeHUsT (PYHKIUH;
CTPOUTH Tpap K MHOTOUJICHOB C
MCTIOJIH30BAHUEM alllapaTa
MaTEeMaTH4YECKOTO aHAIN3a;
[PUMEHSTH IPOU3BOIHYIO IIPU
[peILICHUH 3a]a4 Ha IBU)KEHUE;
[peraTh NPaKTUKO-OPUEHTUPOBAHHbIE)
3aJauyn Ha HauOoJIbLINE U
HaMMEHBIINE 3HAYCHUS, Ha
HAaXO’KJICHUE TTYTH, CKOPOCTH H
[YCKOPEHHS;

- YMETh ONEPUPOBATH TOHATHIMU:
panoHanbHast pyHKIMS,
noka3aresabHas (QYHKIMS, CTEIIEHHAs
(byHKIUS, TorapudmMudeckas
(yHKLIHS, TPUTOHOMETPUYECKUE
(GyHKIMH, 0OpaTHBIE DYHKINHY;
[YMEHHE CTPOUTH IpaduKu
M3ydeHHBIX (DYHKIIHIA, NCTIOE30BaTh

pelieHuss  3aJadyd  pe3yJbTaThLrpaduKH IPU U3YyYEHHUH MIPOLIECCOB U
KPUTUYECKH OLICHUBATh MX[3aBUCUMOCTEM, ITPU PEIICHNUH 3a/1a4
IIOCTOBEPHOCTD, MIPOTHO3UPOBATHU3 APYTUX yUEOHBIX MPEIMETOB U

M3MCHCHHUC B HOBLIX YCIIOBUAX;
YMETb HNECPCHOCUTL 3HAHUA B
MMO3HABATCIIBHYIO U IMPAKTHUYCCKYHO

001aCTH >KU3HEICATEITEHOCTH;
- YMETh WHTETPUPOBATH 3HAHUS W3
[Pa3HbIX IPEIMETHBIX 00J1acTell;

BEBIJIBUTATh HOBBIE HACH,
[peyaraTb OPUrHHaIbHbIE 10X O/bl
1 pELIEHUS;

I CIIOCOOHOCTh MX HCIIOIB30BAHUA B
[MO3HABATCILHOM UM COIIMAJIbHOM

[TPaKTHUKE

3aayd U3 peabHOM KU3HM;
BbIpaKaTh (POpPMyJIaMHu 3aBUCUMOCTH
MEXKIy BEJIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H
[Pa3HBIX THIIOB (B TOM YHCJIE Ha
MTPOIICHTEHI, IO U YaCTH, Ha
BIDKEHUE, PabOTy, CTOUMOCTh
TOBApOB U yCJIYT, HAJIOTH, 3a/1a41 U3
00JIaCTH yIpaBJIeHUs INYHBIMU U
CeMeHHBIMU (PMHAHCAMM);
COCTABJISATh BBIPAXKEHHSI, ypaBHEHHU,
HEpaBEHCTBA U X CHCTEMBI TIO
[YCIIOBHIO 3a/1a4H, CCIIEIOBATh
[MOJTyYeHHOE PEIICHHE U OIEHUBATh
MPaBIOIIOT00HOCT PE3YIIbTaTOB;




- YMETh ONEPUPOBATH MOHATHIMHU:
cpeanee apupmMeTuyecKoe, Merana,
HanOoJbIIee U HAUMEHbIIIEE
BHAYCHUs, pa3Max, AUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
HaOopa; yMeTb U3BJIEKATh,
MHTEPIPETUPOBATH UHPOPMAILHIO,
[pEeJCTaBICHHYIO B TaOJIUIIaxX, HA
arpammax, rpadukax,
OTPAXKAIOLYI0 CBOMCTBA PEAIbHBIX
[IPOIIECCOB U SIBJICHUI; TIPEICTABIATH
MHGOPMAIIHIO C TIOMOIIBIO TAOJIUI] U
narpaMm; Mcciae10BaTh
CTaTUCTHUYECKUE JaHHbIEC, B TOM
gKcie ¢ IPUMEHEHHEeM rpaduyeckux
METO/I0B M 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH TOHATHIMU:
CIIy4alHBIM OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIy4aifHOrO
COOBITHS; YMEHHE BBIYUCIISATH
BEPOSITHOCTb C MCIIOJIb30BAaHHEM
rpadM4ecKuX METOI0B; IPUMEHATh
(hOpMYJIbI CIIOKEHUSI U YMHOKEHHUSI
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ GOPMYIIBI IPU PELICHUN
3a/1a4; OLIEHUBATh BEPOSTHOCTH
[pEaJIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIydaifHBIMHU BETMYMHAMHE, YMEHUE
MPUBOANUTH TIPUMEPHI TTPOSIBICHUS
3aKoHa OOJIBIINX YUCET B
MPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- YMETb OIEPUPOBAThH MOHATHIMHU:
TOYKa, TpsMasi, IIIOCKOCTb,
[POCTPAHCTBO, IBYTPAHHBIN YTOII,
CKPETIMBAIOIINECS MPSIMBIE,
MapajieIbHOCTh U
MEepIEeHAUKYIIIPHOCTD MPSMBIX U
MIOCKOCTEH, Yol MEXAy MPSMBIMHU,
YTOJI MEXKAY MPSAMON U IIIOCKOCTHIO,
YTOJI MEXKAY TIIOCKOCTSIMH,
[paccTOSTHHE OT TOYKH JI0 TUIOCKOCTH,
[pacCcTOSTHAE MEXIY TPSMBIMH,
[pAacCTOSTHHE MEKIY TUIOCKOCTSIMH;
[YMEHHE HCIIONIb30BaTh MPH PEIICHUN




3agayd U3y4eHHbIE (PAKTBI U TEOPEMBI
[TAHUMETPUH; YMEHUE OLICHUBATh
[pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

- YMETb OIIEPUPOBAThH MOHATHIMHU:
MHOTI'OI'paHHMK, CEUEHHUE
MHOIOI'paHHMKa, KYO,
napaenenunes, npusma,
nupaMuaa, GUrypa u moBepXHOCTb
BpaleHHs, IMIMHAP, KOHYC, 11ap,
cdepa, ceueHus: GUTypsl BpalCHHS,
[IOCKOCTB, Kacaromasics cepsl,
[MJIMH/Ipa, KOHYCa, IUI0Iab
[HOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYcCa, MINHApPA, IUI0Iab chepsbl,
00BeM Ky0a, MPSIMOYTOJILHOTO
napaieNenuea, TUpPaMHIb,
NPU3MBI, WIMHAPA, KOHYCa, [apa;
YMEHHE H300paxxaTh MHOTOIPaHHUKH
Y TIOBEPXHOCTH BpAILICHUs, UX
CeUeHMsI OT PYKH, C TIOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB U
HJIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CUMMETPHIO B
[IPOCTPAHCTBE; yMEHUE
[pacrio3HaBaTh NMPABHIIBHBIE
MHOTOTPaHHHKH;

- YMETh ONEPUPOBATH TTOHATHIMU:
TIBIDKEHUE B TPOCTPAHCTBE,
0J00HBIE (QUTYPBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHHUE JIOMIACH
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX
(uryp npu perieHuu 3aaad;

- YMETh BBIYUCIISITH TE€OMETPUYECKHE
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00BEM, MIIOLIAAb IOBEPXHOCTH ),
MCTIOJB3Ysl N3ydeHHBIE (POPMYITBI 1
METO/IbI;

- YMETb ONEPUPOBATH MOHATHIMU:
MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE
MPOU3BEICHNE, YTOII MEXKITY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YHUCIIO;




HAXO/JUTH C MMOMOIIBIO U3YUYEHHBIX
(hopMyJT KOOPJMHATHI CEPEIUHBI
0TpE3Ka, PaCCTOSIHUE MEXKY ABYMS
TOYKaAMU;

- YMETh BBIOUPATH MTOAXOISIIHIA
M3Y4EHHBIN METOJ JUIS pellleHus
3a/1a4yM, pacro3HaBaTh
MaTeMaTuyeckue (GakThl U
MaTeMaTH4eCKHUEe MOJCIH B
[IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHHSIX, B UCKYCCTBE; YMEHHE
[IPUBOAUTH TIPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
[POCCUICKON U MUPOBOM
MaTeMaTUYECKO HAYKH.

- YMETh OIEPUPOBATH MOHATUSIMHU:
oIpeziesieHue, akCHoMa, TEOpPEMa,
CJIEZICTBHE, CBOMCTBO, ITPU3HAK,
T0Ka3aTeNIbCTBO, PABHOCHIIbHBIE
(hOpMYIHPOBKH; YMEHHE
(hopMynupoBath 06paTHOE U
[IPOTUBOIMOJIOKHOE YTBEPKICHHE,
PUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIb30BATh
METO/1 MaTeMaTH4YeCKON MHIYKIINY;
[IPOBOJIUTH JTOKAa3aTeIbHbIE
[pacCyKIeHHS MTPH PELICHNN 33134,
OLIEHUBAThH JIOTHYECKYIO
MPaBUILHOCTH PACCYKICHHIA;

- YMETb ONEPUPOBAThH MOHATHIMHU:
MHOECTBO, TOJIMHOXECTBO,
OTIepalliy HaJl MHOXKECTBAMH;
[YMEHHE HCII0JIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN ammapar Jis
OTICaHMSI PEaTbHBIX MIPOIIECCOB U
SIBIICHUIA TIPHU PEIICHUH 33/1a4, B TOM
gKclie U3 APYrux y4eOHbIX
[PEIMETOB;

- YMETh CBOOO/THO OIIEPUPOBAThH
MOHATUSIMU: COUETaHMUE,
MepecTaHOBKa, YUCIIO COUETAHUH,
YUCIIO TIEPECTAaHOBOK; OMHOM
HpioTOHA; yMEHHNE TPUMEHSTh
KOMOMHATOpHBIE (PAKThI U
[pacCcyXKIeHHS JUTs PEeIICHUs 3a71ad;




-YMETh ONEPUPOBATH MOHATUSIMHU:
HaTypaJbHOE YUCIIO, LIEJI0E YUCIIO,
OCTaTOK 10 MOJYJIIO, PallMOHAIbHOE
UKCII0, NPPALMOHAIBHOE YHUCIIO,
MHO€ECTBA HATYypPaJIbHBIX, LIETIbIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX
rcen; yMEHHUE UCII0JIb30BaTh
[PU3HAKU AETMMOCTH, HAUMEHbIINH
00N AeTUTEeNb U HAauMEHbIIIee
oO1iee kpaTHoe, anroputT™ EBkiuaa
[P pELICHNUH 3a]1a4;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHSAMMU: CTEIEHb C LIEJIbIM
[oKa3aresiaeM, KOpeHb HaTypajJbHON
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
[I0Ka3aTesaeM, CTEIEHb C
NEIICTBUTENBHBIM (BELLIECTBEHHbBIM )
MoKasaTeJsieM, Jorapudm Jucia,
CHUHYC, KOCUHYC 1 TaHT'€HC
[IPOM3BOJIBHOTO YHUCIIA;

- YMETb OIIEPUPOBATH MOHATHIMHU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCHUIBHOCTb
ypaBHEHMI1, HEPABEHCTB U CUCTEM,
[paliMoHaIbHbIE, UpPaIlOHAIbHbIE,
[MOKa3aTeIbHbIE, CTETIEHHBIE,
lmorapugmuyeckue,
TPUTOHOMETPHUECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBbI; YMEHHE
[peraTh ypaBHEHHsI, HEPAaBEHCTBA U
CHUCTEMBI C IIOMOIIBIO Pa3JINYHbIX
[IPUEMOB; pelllaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C
MapaMeTpoM; TPUMEHSITh YPaBHEHHS,
HEpPaBEHCTBA, UX CUCTEMBI JUIS
[peILICHHs] MaTeMAaTUYEeCKUX 3a/1a4 U
3aay U3 pa3UYHbIX 00JacTel HaAyKu
1 peaJIbHOM KHU3HH;

-yMeTb CBOOOJIHO OTEpHPOBATh
MOHATHAMU: TpapuK GyHKIUH,
oOpaTHast QyHKIHS, KOMIO3UIIHS
(dyHKIUH, TUHETHAs QYHKIMS,
KBaJpaTU4HasT GYHKIUS, CTETICHHAS




(YHKLUS C LIEeTBIM ITOKa3aTeNeM,
TPUTOHOMETPHYECKUE (PYHKITUH,
00paTHBIC TPUTOHOMETPUIECKUE
(YHKIUY, IOKa3aTeIbHAs U
imorapudmudeckas GyHKIIMH, YMEHUE
CTPOUTH rpaduku PyHKIUH,
BBIMOJIHATH PE0Opa30BaHU
rpaukoB QPyHKITUI;

[YMEHHUE HCIIONIb30BaTh rpauku

(O YHKITUH 17151 U3y4eHUs TIPOIECCOB U
3aBHCUMOCTEH MPH peIICHUH 3a]a4
13 Ipyrux y4eOHBIX MPEIMETOB U U3
[pEAIbHOM JKU3HU; BBIPAYKATh
(hopMyIiaMy 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU;

yMEHHE CBOOOTHO ONIEpUPOBATH
MOHSATHSIMH: YETHOCTh (DYHKIIUH,
MEePUOTUIHOCTD (DYHKIINH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
(b yHKIIMU, HAUOOIIbIIIEE U
HauMEHbIlIee 3HaYeHHUS (PYHKIINH Ha
POMEKYTKE; YMEHHE IPOBOIUTH
pcclieJoBaHne QyHKIUU;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduky QYHKIMNA U1 peleHus
YpaBHEHHIA, HEPAaBEHCTB U 33124 C
[apamMeTpamu; u300paxxath Ha
KOOPJMHATHOM IMIOCKOCTH
MHO>KECTBA PELICHUN YpaBHEHUN,
HEPaBEHCTB U X CHCTEM;

- yMETb CBOOO/THO OIIEPUPOBATh
MOHSATHAMM: MIOCIIEI0BATEIbHOCTb,
apr(MeTHIeCcKas Porpeccus,
reoMeTpHYIEecKas IPOrpeccus,
OECKOHEYHO YOBIBArOIIIAs
reoMeTpUYECcKast IIPOTPECCHs;
YMEHUE 3a/1aBaTh
[0CIIeI0BATEIbHOCTH, B TOM YHUCIIE C
[TOMOIIIBIO PEKYPPEHTHBIX (OPMYIT;
- YMETb ONEPUPOBATH MOHATHIMHU:
HETIPEPHIBHOCTH (PYHKITUH,
ACHUMITOTHI rpaduka QyHKINH,
repBasi ¥ BTOpast IPOM3BOTHAS
(yHKIINN, TEOMETPUIECCKHUIA 1




(hU3HYECKUI CMBICT TIPOU3BOIHOM,
epBOOOpa3Hast, OMpeeICHHBIH
MHTETpaT, YMEHUE BBIYHUCIIAT
[IPOU3BOJIHBIC CYMMBI,
[IPOU3BEICHUS, YACTHOTO U
KOMIO3UIMH (PYHKINUNA, HAXOAUTh
ypaBHEHHE KacaTelIbHOU K rpaduKy
b yHKIIHH;

[YMEHHE UCIIOJIb30BATh ITPOU3BOTHYIO
151 Mccle1oBaHus (DYHKIIHMA, 1715
HAXOXKACHHUS HAUTYYIIIErO PeIICHUS
B IIPUKJIAIHBIX, B TOM YHCIIE
COLIMATIbHO-9KOHOMHUYECKUX U
(bu3nueckux 3agadax, Juis
OTIpeieNIeHUs] CKOPOCTH U
[YCKOPEHUST; HaXOJUTh IO U
00BEMBI (PUTYP C TTOMOIIIBIO
MHTETpaIa;

- YMETh OIEPUPOBATH MOHSATHSIMHU:
KOMIUICKCHOE YHCIIO, COTPSKECHHBIC
KOMIUIEKCHBIE YKCiIa, MOAYINb U
ApPTryMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3arrcu KOMIUIEKCHBIX YUCEl
(reomeTpuyeckas,
TPUTOHOMETpPUYECKas U
anreOpandeckas); yMeTh
[TPOU3BOIUTEH ApU(METHICCKIEC
EHCTBUS ¢ KOMITJICKCHBIMH
YHCIIAMU; TTPUBOTUTH IIPUMEPHI
MCTIOJTb30BaHUST KOMIUIEKCHBIX
YHCelT;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSITUSMU: CPETHEE
apudMeTHIecKoe, MeraHa,
HanOoJIbIlIee Y HAUMEHBIIIEEe
BHAUCHUS, pa3Max, JIUCIICPCHS,
CTaH/IaPTHOE OTKJIOHCHHE TSI
OTIMCAHUS YUCIOBBIX IAHHBIX;
YMEHHE UCCIIEIOBATh
CTAaTHUCTUYECKHUE IaHHBIE, B TOM
4HCIie C MPUMEHEHUEM rpaPuIecKux
METOJIOB M 3JICKTPOHHBIX CPEJICTB;
rpauIecKy NCCIEA0BATh
COBMECTHBIE HAOIIOAECHUS C




[TOMOLIBIO AUarpaMM pacCEeUBaHUs U
NIMHEWHOMN PErpeccuu;

- YMETb HAXOJIUTh BEPOATHOCTH
COOBITHI C UCTIONB30BaHUEM
rpadu4ecKuX METOI0B; IPUMEHATh
U1 peleHns 3a1a4d GopMyJibl
CJIO’KEHUS U YMHOKEHUS
BEPOSITHOCTEH, (POpMYITy TIOJTHOM
BeposATHOCTH, (hopmyiny bepryrm,
KOMOUHATOpHBIE (PAKTHI U (OPMYIIHI;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI1; yMEHUE OIIEPUPOBATH
MOHATUAMM: CiIydaiiHasi BEJIMYMHa,
[pacripeieieHue BeposTHOCTEH,
MaTeMaTHYeCKOe OKUIAAHUE,
criepcus U CTaHAapTHOE
OTKJIOHEHHE CIIy4aliHOW BEJINYUHBI,
(yHKIMW; yMEHHUE UCIIOIh30BATh
CBOMCTBA N3yYEHHBIX
[pacrpeesieHni AJis peleHus 3a1ay;
3HAKOMCTBO C ITOHSTUSMU: 3aKOH
OOJIBIINX YHCEII, METO/IBI
BBIOOPOYHBIX UCCIIEAOBAHUI; yMEHUE
[IPUBOUTH MPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YUCET B
[IPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSX;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHATUSIMU: TOUKA, IIpsiMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K,
UTyd, IUIIOCKUH yTroJl, ABYTPaHHBIN
[YTOJI, TPEXTPAHHBINA yroJl,
[EPECEKAIOIINECS, TTapaJlIEIbHbIE U
CKpEIMBAIOIINECS IPSIMBIE,
MapajieIbHOCTD U
MEepIeHIUKYISIPHOCTD MPSIMBIX U
MI0CKOCTEH, yroJI MeXay NpsSMbIMHU,
YTOJI MEXAY IPSAMOM M INIOCKOCTHIO,
YTOJI MEXY TNIOCKOCTSMU; YMEHHE
MICII0JIB30BATh IIPH PEILICHUU 3aa4
M3ydeHHbIE (PaKTHl U TEOPEMBbI
[IaHUMETPUH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPY’KAIOIIEM
MUpe; YMEHUE ONepHpoBaTh
MMOHATHSIMH: MHOTOTPAHHUK, CEUEHUE




MHOTOTPaHHHUKA, TPABHIbHBIN
MHOTOTPaHHUK, IPU3Ma, TUpaMH/Ia,
(urypa 1 MoBepXHOCTh BPAILLICHHS,
[AIMH]IP, KOHYC, Tap, cdepa,
[pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHYCa U IIWJIMH/pa, apajliesibHble
OCHU WJIM OCHOBAHUIO, CEYCHHUE 111apa,
[IOCKOCTb, Kacarolasics chepsl,
[WIMHAPA, KOHYCa; YMEHHE CTPOUTD
CeueHHe MHOTOTPaHHHKA,
M300pakaTh MHOTOTPAHHUKH,
(UTyphl ¥ TOBEPXHOCTH BpAIICHUS,
X CEUEHUs], B TOM YHCIIE C
[TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHUE IPUMEHSATh CBOWCTBA
reoMeTpuuecKux Quryp,
CaMOCTOSITENTFHO (hOPMYITHPOBATH
OTIpeIeIICHUS] H3y4aeMbIX QUTYp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX H
NpU3HAKAaX TEOMETPUIECKUX PUryp,
00OCHOBBIBATh UJIM OIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KIacCU(UKALIUIO
(buryp no pa3Iu4HbIM IPU3HAKAM,
BBITOJIHATH HEOOXOJUMBbIE
ITOMIOJTHUTENbHBIE TOCTPOSHMS,

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSIMU: TIJIOIIAIh (PUTYPHI,
00BEM (QUTypbI, BETUYHMHA yTIia,
[paccTOsTHHE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsIHUE MEXIY IPSIMBIMH,
[paccTOsIHUE MEXIY TIOCKOCTSIMH,
[U1011aAb C(epbl, IIOIAIb
[IOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IIWIHHApPaA, 00beM Ky0a,
MPSIMOYTOJIBHOTO ITapauIesIeIuIIe A,
MTUPaMUJIbI, TPU3MBI, MIINHAPA,
KOHYcCa, I1apa; YMEHHE HaXOIUTh
OTHOILIEHHE 00BEMOB MOA0OHBIX
(puryp;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATUSIMU: JIBUKEHUE,
MapajuieTbHbIA IEPEHOC, CHMMETPHS
Ha TIOCKOCTH U B IIPOCTPAHCTBE,
[MOBOPOT, TpeoOpa3zoBaHue MOA00HS,
0100HbIE PUTYPBI; YMEHUE




[pacrio3HaBaTh paBHbBIC U IOJOOHBIE
(uryphl, B TOM YUCIIE B IPUPOJIE,
ICKYCCTBE, apXUTEKTYpPE; YMEHUE
1ICII0JIb30BATh TEOMETPUUECKUE
OTHOILICHHUS1, HAXOAUTh
reOMETPUUECKUE BEJTMUNHBI (JTIMHA,
yTOJ1, TUIOIIA/1b, 00bEM) MPHU
[peILICHUH 3aJa4 U3 APYTUX Y4eOHbIX
[IPEAMETOB U U3 PEAIbHON KU3HU;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMU: TIPSMOYTOJIbHAs
CUCTEMa KOOpJUHAT, BEKTOD,
KOOpPAMHATHI TOYKH, KOOPINHATHI
BEKTOPA, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOpA Ha YUCIIO,
[pa3oKeHue BEeKTopa 1o 6asucy,
CKAJIIPHOE NPOU3BEACHUE,
BEKTOPHOE IPOU3BEACHUE, YOI
MEX]ly BEKTOpaMH; yMEHUE
MCII0JIB30BaTh BEKTOPHBIN U
KOOpPAMHATHBIN METO JUIsl pELICHUS
FEOMETPUUYECKUX 3a7a4 U 3a7a4
NPYruX y4eOHBIX IPEAMETOB;

- YMETb MOJEIINPOBATH PEAJIbHBIC
CUTYallMU Ha SI3bIKE MATEMAaTUKH;
COCTaBJISITh BBIPA)KEHUSI, ypAaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 110
[YCJIIOBHIO 3a/1a4¥, UCCIIEI0OBATh
[TOCTPOEHHBIE MOJIETH C
MCIIOJIb30BaHUEM ammapaTa anreopsl,
MHTEPIIPETUPOBATH ITOTYUEHHBIN
[PE3YJIBTAT; CTPOUTh MATEMAaTUUECKUE
MOJIEJIH C TOMOLIBIO
FEOMETPUUYECKUX MOHATUH U
BEJTMYMH, PELIaTh CBSI3aHHbIE C HUMU
[IpaKTUYECKHE 3a/1a4M; COCTABIISTh
BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH TOTYyYEHHBIN
[pE3YJIbTAT; pelaTh PUKIIAIHbIE
3a/1a4M CPEACTBAMHU
MaTEMaTHYECKOI0 aHaJIN3a, B TOM
gKClie COLUATbHO-9KOHOMUYECKOTO U
(bU3UIECKOTO XapaKTepa,

- YMEHHE BEIOMPATH MTOAXOSIIIANA METOT

J1JI pECIICHUA 3aJa4u,; IIOHUMaHUuC
BHAYMMOCTU MATCMATUKHU B U3YUCHUN




IPUPOAHBIX 1 OOIIECTBEHHBIX
[IPOLIECCOB U SABJICHUN; yMEHNE
[PaCIIO3HABATH MPOSIBICHUE 3aKOHOB
MaTEMaTHKH B HCKYCCTBE, YMEHUE
IPUBOJUTH IPUMEPBI MATEMATHIECKIX
OTKPBITUHA POCCUUCKOU U MUPOBOM
MAaTEMAaTHYECKON HAyKU

OK 02 Hcnosb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOVCKa, aHATIN3a U
WHTEPIpPETAUN
nHopMaIuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSI
BBIITOJIHCHUS 32124
po(dhecCHOHATLHOM

e TeIIbHOCTH

B ob0macT IIEHHOCTH HAy4YHOTO
MO3HAHUS:

-chopmupoBaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILETO)
COBPEMECHHOMY YPOBHIO pPa3BUTHS]
HAayKd W OOIIECTBEHHON NPaKTHKH,
OCHOBAaHHOTO Ha JUAJOre KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B IMOJUKYIBTYPHOM
MUDE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM W
HUATATEIIbCKON

KYJIbTYpbI KakK

UTFOIBMU M TTIO3HAHUS MUPA;
- OCO3HaHHME LIEHHOCTH Hay4HOM
NesITeIbHOCTH, TOTOBHOCTH
OCYLLECTBIISATh MPOEKTHYIO

MCCIICAOBATCIIbCKYIO  ICATCIBHOCTD,

b4l

WH/IMBUIYAIBHO U B TPYIIIIE.
OBnaneHue YHHUBEpCAIbHBIMY]
yaeOHBIMH MO03HABATEIbHBIMA
TEMCTBUSIMHU:

B) paboTa ¢ uH(popMaruei:

BJAJIeTh HAaBBIKAMM TIOJIyYEHHS
MH(POPMALIUU U3 HCTOYHHUKOB Pa3HBIX|

THUIIOB,

OCYIIECTBIISATh  TOUCK,  aHaJM3,
CUCTEMATHU3alMI0 U UHTEPIpETaIHIO
MH(QOpMAIMK PA3TUYHBIX BHUJIOB U
(bopM mpencTaBIeHHS;

CO371aBaTh TEKCThl B PAa3JIMYHbIX]
dopmarax ¢ ydyeToM Ha3zHAuYEHUS]
MH(GOpMaIIUK U 1IeJIEBOI ayIMTOpHH,

BbIOMpast

ONTHUMaJBHYI0  (hopmy
MPEICTaBICHNS U BU3yaTH3allHH;

- OLICHUBATh AOCTOBCPHOCTD,
VMICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €
COOTBCTCTBHC IIpaBOBbIM u

MOPAJIbHO-3TUYCCKUM HOPMaAM;

CpCacTBa B3aUMOICUCTBHUS MCIKOY]

CaMOCTOSITENIbHO[PEIIaTh YpaBHEHMs, HEpPAaBEHCTBA U

YMETh OINEPUPOBATH TMMOHSATUSIMU:
byHKIHS,
[oKaszarejabHas (PYHKIHS, CTCTICHHAS
(byHKIHS,
(b yHKIHS, TPUTOHOMETPHUYECKHE
(byHkuuu,  oOpaTHble  (QYHKIUU;
[YMEHHUE CTPOUTD rpadUKu U3yICHHBIX|
(yHKIUH, HCMONB30BaTh Tpaduku
npu  U3YyYCHUU

[paloHaIbHAas

JorapupmMuuecKas

IIPOLIECCOB
3aBHCUMOCTEH, TPU PEUICHUH 3a]1a4

bal

M3 JPYruX YYeOHBIX TPEIMETOB U
3a/1a4 U3 PeAIbHOM )KU3HU; BBIPAXKATh
(opMyIaMH  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU;
- YMETb OIIEpUPOBATh IOHATHUAMHU:
TOKJIECTBO, TOKJECTBEHHOE
peoOpazoBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHUH U
HCPaBCHCTB, PAaBHOCHIIBHOCTDb
YPAaBHEHUI, HEPABEHCTB M CHCTEM,
palMOHAJIbHBIE,  HpPpalUuOHAIbHEIE,
[1OKa3aTeJIbHbIE,
iorapupmMmuyecKue,
[TPUTOHOMETPUYECKUE

HCPAaBCHCTBA U

CTCIICHHEIC,

ypaBHEHHS,
CHCTEMBI; YMETb
CHUCTEMBl C TOMOIIBIO Pa3IMYHbIX

[IPUEMOB; pemarh YpaBHEHUS,

HCPaBCHCTBA n CHCTCMBI C
mapaMCeTpoOM; IMPUMCHATH YPaBHCHUS,
HCPAaBCHCTBA, CUCTEMBI  1JI4
[pPCICHUA MATCMATUUYCCKHUX 3aJdav U

3alaq U3 pasJINIHbIX oOacreit HayYKH

ux

1 peaJbHOU KU3HU,

- YMETbh CBOOOJITHO ONIEPUPOBATH
MOHATHUSIMU: JIBUKCHUE,
MapaiesbHbIN IepeHoc, CHMMETPHS
Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, ITpeodpa3zoBaHue MOA00Hs,




HCIIOJb30BaTh CpCaACTBA

MH(POPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTUM B

peLIeHUH KOTHUTHUBHEIX,
KOMMYHHKATHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 C
COOIIOIEHUEM TpeOOBaHM
SPrOHOMHUKH, TEXHHUKH|
0e30I1aCHOCTH, TUTHCHEL,
pecypcocOepexeHus, TPaBOBBIX U
DTUYECKUX HOPM, HOPM|

H(OPMAIIMOHHON 0€30MIaCHOCTH;
- BJIQJICTh HABBIKAMH PACIIO3HABAHUS]

17 3aIUThI UH(OpMaIIUH,
MH(OpMaITMOHHOM 0€301acHOCTH
ITTYHOCTH

0100HBIE (PUTYPBI; YMETh
ACTIO3HABaTh PAaBHBIC U MTOI00HBIE
(uryphl, B TOM YUCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYPE; YMETh
MICII0JIb30BaTh T€OMETPUUYECKUE
OTHOIICHUS, HAXOAUTh
reoMeTpUUYECKHEe BEIUYMHBI (JUIMHA,
yTOJ1, TUIOIIA/b, 00bEM) MPHU
[peILICHUH 33724 U3 APYTUX YIeOHBIX
[PEIMETOB U U3 PEATBHOM KU3HU

OK 03 [1nanupoBaTh U
[peaTn30BBIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JIMYHOCTHOE pa3BUTHE,
peANPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccuoHaIbHON
chepe, UCTIOIB30BATh
3HaHUS 110 PUHAHCOBOI
FpaMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYyalHsix

B oGmacti 1yxOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS:
-- c(hopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHWUS,
PTHYECKOTO MOBEICHHSI,

- CIIOCOOHOCTD OIICHUBAThH CUTYAIIHIO
U [IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTUPYSICH

Ha MOPAJIbHOA

HPABCTBCHHLIC HOPMEBI 1 ICHHOCTH,

OCO3HAHHE JHUYHOTO BKJIaJa B
[MOCTPOEHNE YCTOMYMBOTO Oy IYIIIETO;
- OTBETCTBEHHOC OTHOIIICHHE K CBOUM|
poauTeNnsM U (W) IPYTUM 4iIeHaM
CEMbH, CO3JAHHIO CEMBbH HAa OCHOBE
OCO3HAHHOTO MPUHSATHUS LEHHOCTEH
CEMEMHOM >KM3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccuu;
OBnaneHue YHUBEpCAIbHBIMY|
PETYISTUBHBIMU JICHCTBUSIMHU:

a) caMOOpTaHHU3aIINS

CaMOCTOATCIIBHO  OCYHICCTBJIATH

[I03HABATEIIbHYIO NesITebHOCTD,
BLISIBJISITH  TIPOOJIEMBI, CTaBUTHh U
dbopMynupoBaTh COOCTBEHHBIE
3ajaun B o0pa3oBaTeNbHO]
esITeTbHOCTH u KHU3HECHHBIX|
CUTYaIHsX;

- CaAMOCTOATCIBHO COCTaBJIATH IIJIaH
C

YMETb ONEPUPOBATH IOHATHUIMMU:

[pallioOHalbHBIC,  HUppaIllMOHAIbHBIC,
[OKa3aTelbHbIE, CTEIEHHBIE,
morapudmuueckue,

[TPUT'OHOMETPHUYCCKUC YPABHCHUA U
HCPAaBCHCTBA, UX CUCTCMBI;
YMCTH OIICPpUPOBATH IMOHATHUAMMU:

MHOTOTPaHHHUK, CEUYCHHUE
MHOTOTpaHHHKA, KyO,
MapaJuiesenurnes, npu3Ma,

nupamuia, ¢urypa U IMOBEPXHOCTb
BpaleHUs, LHWINHID, map,

chepa, ceuyeHUs (GUTYpbl BpalleHHUS,

KOHYC,

MJIOCKOCTD, Kacaromasacs C(i)epLI,
LHWJINHIOpA, KOHYCa, iomanab
[MOBCPXHOCTU TMHUPaMUIbI, IIPU3MBI,

KOHYCa, IIWINHAPA, TUIOIMaab chepsl,
o0beM  KyOa,
Mapasienenumnena,

IIPSIMOYT'OJIBHOTO
MIAPaMU/IbI,
[pU3MBI, LWIMHIpa, KOHyca, IIapa;
yMeHUE N300pa’kaTh MHOTOI'paHHUKH
1 [OBEPXHOCTH  BpallCHUs, UX]
C IOMOUIBIO
u
YMETb
B

CEUEHUs1 OT PYKH,
YEePTEKHBIX MHCTPYMEHTOB
PIEKTPOHHBIX CpPEICTB;
[pacro3HaBaTh CUMMETPUIO
[IPOCTPAHCTBE; YMETh paclO3HaBaTh

IMIPaBHUJIBHBIC MHOTOTPaHHUKH,

PCICHUSA HpOGHeMBI YUCeTOM




MMEIOINXCS PECYPCOB, COOCTBEHHBIX|
BO3MOYKHOCTEHN U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBaTh (HOPMHUPOBAHHIO |
[IPOSIBIICHUIO LIMPOKON IPYIULUH B
pasHbIX
[HOCTOSIHHO

obnacTax 3HAHUH,

IMOBEIIIATE CBOH

00pa3oBaTeNbHBIA M KYJbTYPHBIN

YPOBEHB;
0) CAMOKOHTPOJIb!
MCIIOJIb30BAaTh MPUEMBI peQIIeKCuy|
UIsT  OIEHKWM CHUTYyallid, BBIOOpA
BEPHOTO PEIICHHS;
- yMeThb OIICHHMBaThb pPHCKH W

CBOCBPCMCHHO IIPUHUMATL PCIICHHA
10 NX CHHKXCHHIO,

B) YMOIIMOHAJIbHBIN WHTEJUICKT,
[IpEAIoIararoumi
c(hOpMUPOBAHHOCTD:

BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAOLIEH CTpPEMIJICHHE K|
ITOCTMDKEHUIO  LEIM M YCHexy,
ONTUMU3M, WHULAATUBHOCTb,
YMEHUE JEHCTBOBATb, HCXOAS U3
CBOMX BO3MOXKHOCTE;

- SMIIATHH, BKJITIOYAIOIIeH
CITIOCOOHOCTh TMOHUMATh

OMOLIMOHAIIBHOE COCTOSIHUE IPYTHUX,
YUUTBHIBaTh €r0 MPU OCYLIECTBIIEHUY]
KOMMYHHKAIlMM, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMATIBHBIX

BKJIIOYAIOIINX

HAaBBIKOB,
CIIOCOOHOCTH,
BI)ICTpaI/IBaTB OTHOIIICHUA C I[pyFPIMI/I
3a00THUThCH,

VITFOAbMU, IMPOSABJIATH|

MHTEPEC U pa3peniatb KOHQINKTHI

- YMCTL OIICPpHUPOBATH MOHATUAMM:
[IPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP,
KOOPJAMHATBI BEKTOPA, CKAJIIPHOE
[POU3BEICHUE, YTOJI MEXKTY
BEKTOPaMH, CyMMa BEKTOPOB,
[POU3BEICHHUE BEKTOPA HA YKCIIO;
HAaXO/IMTh C TOMOIIBIO H3YYCHHBIX
(hopMyIT KOOPJMHATHI CEPEIUHBI
0TpE3Ka, PaCCTOSIHUE MKy JABYMS
TOYKaMU

OK 04 D¢ dexTuBHO
B3aMMO/ICIICTBOBATH U
paboTaTh B KOJJIEKTUBE
1 KOMaHj1e

rOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATCIIbHOCTHU u
CaAMOOIIPCACIICHUTO,

-OBJIaJICHUC HaBbIKaMU y‘IC6HO-

MCCIIEIOBATENIbCKOM, TPOEKTHOW U
COITUATLHOM JESITCIIFHOCTH,
OBnaieHne YHUBEPCAIbHBIMH

KOMMYHUKATHBHBIMHA }IGI\/'ICTBI/ISIMI/IZ

YMETb ONEPUPOBATH IOHATUIMMU:
CIIy4alHBI  OIIBIT Clly4alHO€E
COOBITHE, BEPOATHOCTH CIIy4aiHOI'O
COOBITHS; YMETh BBIYUCIIATH)
C  HCIOJIb30BAHHEM

n

BEPOSITHOCTh
rpaUIeCcKuX METOJIOB; TMPHUMEHSTH
(bOpMyYIIBI CIOKEHUSI U YMHOXEHUS

BEPOSITHOCTEM, KOMOHMHATOPHBIE,

0) COBMECTHAs JICSITEIIbHOCTD:

(bakTel U (QOpPMYINIBI TPU PELICHUU




IIOHUMATh u HCIIOJIB30BAaTh|

[PEUMYILECTBA KOMaHIHOM 51

WHIUBUTyaJIbHOU PaOOThI;

IIPUHUMATh LEIU COBMECTHOM
NesITeIbHOCTH, OPTraHU30BbIBATh U

KOOPAWHHUPOBATDH I[GﬁCTBPIH o €€

ITOCTHIKEHHUIO:  COCTABJIATH  IUIaH
NEUCTBUM, pacnpeieisaTh pojud ¢
Y4eTOM MHEHUM Y4aCTHUKOB

00CYX/1aTh pe3ybTaThl COBMECTHOMH]
paboThI;

- KOODAMHUPOBAaTb W BBINOJIHSATH
padoty
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

OCYHICCTBJIATD

B YCIOBHAX  PCAJIbHOIO,

ITIO3UTHUBHOC

CTpaTeruueckoe MIOBEJICHHE B
PA3IMYHBIX CHUTYAIWsIX, MPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
MHUITIATHBHBIM.

OBnaneHue YHHUBEPCAIbHBIMY
PEryIATUBHBIMU J1€HCTBUSMHU:

) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U apTyMEHTBI
MPYruX ~ JIOJed  TpU  aHaJIU3¢
PE3yIbTATOB JESATEIHLHOCTH,

- MPU3HABATh CBOE TPABO U MPABO
IIPYTUX JIIO/IEH Ha OLINOKMY;

- pa3BUBaTh CIIOCOOHOCTH TTOHUMATH)

MHDP C IO3UIHU APYTOTO YCIIOBCKA

3aga4d, OLICHUBATH BCPOATHOCTHU
[pEAJIbHBIX COOBITUH; 3HAKOMCTBO CO
CHy‘Iaf/’IHBIMI/I BCJIMYMHAMHU, YMCHHC
IPUBOIUTL IPUMEPHLL IPOSIBICHUA
3aKOHA OOJIBIIMX YHCEI B IPUPOJHBIX
1 OOILLECTBEHHBIX SIBICHUSX;

yMeTh CBOOOJHO ONEpUPOBAThH

CTCIICHDb L EJIbIM

OHATHSMMU: c
[OKa3aTeyieM, KOPEHb HaTypaJbHOM
CTEIIEHH, CTENEHb C PAlUOHAIbHBIM
[10Ka3aTeseM, CTETEHb C
NICIICTBUTENBHBIM  (BEIIECTBEHHBIM)
[okaszarejaeM, Jorapupm

KOCHHYC

qucia,

CUHYC, u TaHT'CHC

IIPOU3BOJILHOI'O YHCJIaA,

- yMeTb CBOOOJHO OIEPHPOBATH
NOHATUAMU:  rpaduk  QyHKUMH,
oOparHass (YHKIUS, KOMITO3UIIUS
byHkuui, — auHEHHas — (QYHKIHA,

KBaJpaTHYHAs (DYHKIHS, CTENCHHAs
(yHKLIMS C IeJblM IOKa3aTeseM,
TPUTOHOMETPHUECKHUE byHKLUY,
oOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKLIHY, HoKa3aresibHas
nmorapudmuueckass (QyHKIUH; YMETb
rpaduxu byHKINH,

npeoOpa3oBaHMUs]

u

CTPOUTD
BBITIOJTHATH
rpadukoB QpyHKUINH;

YMETh HCHOJIb30BaTh TI'papuku
(yHKUIMN 11 U3y4eHHsI POLIECCOB U
3aBUCUMOCTEN IIPU PELICHUH 3a1a4 U3
NPYTUX Y4eOHBIX IPEeIMETOB U U3

[peabHOI KHU3HU; BBIpaXaTh
dbopMynaMu  3aBUCHMOCTH  MEXKIY]
BETTMIHHAMU;

- CBOOOJTHO OTIEPUPOBATH TOHSATHSIMU:
HYEeTHOCTh (DYHKIMH, TEPUOIUIHOCTD
(dyHKINY, OrPaHUYEHHOCTH,
(YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
PKCTpeMyM (QYHKLUHU, HanOoJbIIee U
HaMEHblIee 3Ha4eHUs (PYHKUUU HA
YMETh

rccaenoBaHue QyHKITUU;
- YMETb HCIIOJIb30BaTh CBOWCTBA U

[TPOMEKYTKE; ITPOBOJIUTH

rpaguku QYHKITUN 11 pEIICHUS




YPaBHEHUM, HEPABEHCTB U 3a/1a4 C
apameTpamu; U300pakaTh Ha
KOOPJAMHATHOW IIOCKOCTH
MHOYKECTBA PEIICHUM YpaBHEHUN,
HEPABEHCTB U UX CUCTEM

OK 05 Ocy1ecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAITUIO Ha
rOCyJapCTBEHHOM
s13p1Ke Poccuiickoi
Denepaunu C y4eToM
0COOECHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B

BOCIIMTaAHUA:

obJractu JCTETHYECKOIO
- 3CTETUYECKOE OTHOIICHUE K MUY,
BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa U OOIIECTBEHHBIX OTHOIICHUH;
CIOCOOHOCTD

BOCIIPUHUMATD
[pa3JIMYHbIC BHUJIBI
TpaJulIMM U TBOPYECTBO CBOETO HU
IPYTUX OILLYLIATh,
AMOIMOHAIBHOE BO3JICHICTBHC]

HCKYCCTBaA,
HapoaoB,

HCKYCCTBA,;

- YOSXKIECHHOCTh B 3HAYUMOCTH JUIS]
o011ecTBa)
MHPOBOTO

VIMYHOCTHU n

OTCUYCCTBCHHOI'O nu
MCKYCCTB4A, 9THUYCCKUX KYJIbTYPHBIX|
Tpa,I[I/II_[I/Iﬁ W HaApOJHOI'O TBOPUYCCTBA,
- I'OTOBHOCTb K CaMOBBIPAKCHUIO B
[Pa3HbIX BHUAax HCKYCCTBA,

CTpEMJIEHHE TPOSBIATH KadyecTBa)
TBOPYECKOMN JINUHOCTH;

OBnaneHue YHHUBEpCAIbHBIMY
KOMMYHHKATHBHBIMH JICHCTBUSMU:
a) oO1IeHueE:

- OCYILLIECTBIISITh KOMMYHHUKAIIUH BO
BCeX cdepax KHU3HM;

paciio3HaBaThb

HEeBepOATIbHbIE]
CpeaCcTBa 0OIIEHHS,

BHAYCHUC

MTOHUMATh
COLMAILHBIX ~ 3HAKOB,
pacro3HaBaTh MPEOCHUIKY]
KOH(JIMKTHBIX CHUTYalluid U CMATYATH
KOH(JINKTBI;

- pa3BEpPHYTO M JIOTUYHO H3JIaraThb
CBOIO TOYKY 3pEeHHS v

M CITIOJIb30BAHUECM S3BIKOBBIX CPEACTB

YMETh OIECPHPOBATh IMOHATHAMHU:
cpeaHee apu(pMETHUECKOE, MEANaHa,
HanOOJIbILIEE

u HaNMMCHBIICC

BHAYCHHS, pasmax, JUCIIEPCHUSL,
CTaH/JapTHOE OTKJIOHECHHE YHCIIOBOTO
HaOopa;
MHTEPIIPETHPOBaTh  MHGPOPMAIIHIO,
[pE/ICTABICHHYI0 B TalOJiMIax, Ha
arpaMMax, rpadukax,

OTPAXKAOMIYIO CBOMCTBaA PCaIbHBIX

YMCHUC H3BJICKATBH,

MPOIIECCOB U SIBJICHUI; TIPEJICTABIISATD
MHGOPMAITHIO C ITOMOIIBI0 TAOJHI U
TuarpaMm;

CTATUCTUYECKUE

HUCCICI0BATH

JaHHbIE, B TOM
UKcIe ¢ IPUMEHEHHEM IpadUuecKux
METO/I0B M 3JIEKTPOHHBIX CPEJICTB;

- YMEThb OIEPUPOBATH IOHATUAMU:
TOUKa, npsmas,
JIBYTPaHHBIA  yroJl,
CKPELIMBAIOIUECS npsIMbIE,

MapalyiCJIbHOCTD

IJIOCKOCT,
[POCTPAHCTBO,

u

[EPIEHIUKYISPHOCTh  MPSIMBIX U
[I0CKOCTEH, yrojl MEXAY NPSMBIMH,
YTOJI MEKIY NPSAMON M IUIOCKOCTBIO,
yToJI MEXIY
[pacCTOSIHUE OT TOYKM JO IJIOCKOCTH,
[pacCTOsSIHUE  MEXIY

PACCTOAHNEC MCIKAY INIIOCKOCTSIMU,

IIJIOCKOCTAMU,
MpsAMBIMH,

- YMETb UCIIOJIb30BATh IIPU PEIICHUH
3a/1a4 U3yyeHHbIE (aKThl U TEOPEMBI
[JJAHUMETPUU; YMEHHUE OLICHUBATh
[pa3Mepbl 00BEKTOB OKPY>KAIOIIETO
MHpa

OK 06 IIposBisaTs
Fpa)<AaHCKO-
MaTPUOTHUECKYIO
[O3HLIHIO,
IEMOHCTPUPOBATh

OCO3HaHHE oOyJaroIuMucs

[POCCHIICKOM IpaKJaHCKON
MICHTUYHOCTU,

LECJICHAIIPABJICHHOC Pa3BUTHC

- YMETb OIIEPUPOBATH IMOHATHUSIMHU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPINHAT,
KOOPAMHATBI TOUYKH, BEKTOD,
KOOPAMHATBI BEKTOPA, CKaJISPHOE

BHYTpCHHeﬁ NO3HMIIMH JIMYHOCTHU Ha

[IPOU3BEACHUE, YTOJ MEXTY




0CO3HAHHOEC ITOBCACHHC
Ha OCHOBE
TpagUIIMOHHBIX
00I1CYCIIOBCYCCKUX
[ICHHOCTEH, B TOM
YUCIIEC C YICTOM
rapMOHM3AIUN
MEKHALIMOHAJIBHEIX U
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH CTaHIaPThI
AQHTUKOPPYIIIMOHHOTO
[MOBEICHUS

(OCHOBC AYXOBHO-HPAaBCTBCHHBIX

LICHHOCTEN HaponoB Poccuiickoi

Denepanuu, HUCTOPUYECKUX 41
HAlMOHAJIbHO-KYJIbTYPHBIX

TpaguIuii, (GOPMHUPOBAHKE CHUCTEMBI
3HAYUMBIX IIE€HHOCTHO-CMBICIIOBBIX|
YCTAHOBOK,  AHTUKOPPYMIMOHHOIO
MHUPOBO33pPEHHUS, MPaBOCO3HAHUSI,
DKOJIOTUYECKOU KYJIBbTYpHI,
eI

CTPOUTDH JKU3HCHHBIC IIJIAHBI;

CITOCOOHOCTH  CTaBUTH U

B gactu Irpa’xIaHCKOr'o BOCIIUTAHUA:

OCO3HAaHHC CBOHX]
KOHCTUTYLIMOHHBIX IIpaB

06H33HHOCTCﬁ, YBa)KCHHUC 3aKOHaA U

b4l

[IPAaBOIIOPsA KA,

IIPHUHATHC TpaAUuLIMOHHBIX]
HallMOHAJIbHBIX, O6HIC‘-IGJIOBC‘-ICCKI/IX
C'YMaHUCTUUYCCKUX 41

JICMOKPAaTUICCKHUX HGHHOCTGﬁ;

- FOTOBHOCTH IIPOTUBOCTOSATH
11COJIOT I IKCTPEMH3Ma,
HaIMOHAJIN3Ma, KceHo(poouwu,

VIMCKpUMHUHAIIMKM 110 COOHAJIbHBIM,
[PCIIMTUO3HBIM, PacCoOBLIM,
HAllMOHAJIbHBIM ITPU3HAKaM;

TOTOBHOCTbL BE€CTHU COBMCCTHYIO

JICATCIIbHOCTD B HHTEpECCax
o01ecTBa,
y4acTBOBATh B CAMOYIPABICHHH B
00111600pa30BaTEIbHON OpraHn3aLuy|

14

pa)X1aHCKOTO

JACTCKO-IOHOIICCKUX
OpTaHHU3alUAX;

YMEHHE B3aMMOJECHCTBOBATh

COLIMaJIbHBIMU HHCTUTYTaMH

o]

COOTBETCTBUU C WX (OYHKIHSIMHU
Ha3HAYCHHUEM;

- TOTOBHOCTb K T'yMaHUTApHOU
BOJIOHTEPCKOM JIESITEBHOCTH;
[MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(OpPMHUPOBAHHOCTh POCCUHCKOMH]
rpa*k JaHCKOM WJICHTUYHOCTH,
MMaTpUOTHU3MA, YBAKEHHUS K CBOEMY]
Hapo.y,
nepen PoauHoN, ropoctd 3a CBOM

YyBCTBa OTBCTCTBCHHOCTH]

BEKTOpPaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YHCIIO;
HAaXOIUTh C TIOMOILIBIO U3YUEHHBIX
(hopMyII KOOPJMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs
TOYKaMHU;

-yMETb BIOMPATh MOAXO AN
M3Y4YECHHBIM METOJ JUIs PEILICHUS
3a/1a4M, paclio3HaBaTh
MaTeMaTH4ecKue aKThl U
MaTeMaTH4YeCKHE MOJIEIH B
[IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE
[IPUBOJUTH IIPUMEPDI
MaTEMAaTUYECKUX OTKPBITUH
[POCCUIICKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUAMHU:
CIIy4alHBIH OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIy4aitHOIO
COOBITHS; YMETh BBIUUCIIATh
BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpadu4ecKuX METOI0B; IPUMEHATh
(hOpMYJIbI CIIOKEHUSI U YMHOKEHHUSI
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakTbl ¥ POPMYIIBI IPU PELLICHUU
3a/1a4; OLIEHUBATh BEPOSTHOCTU
[pEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJIMYMHAMM; YMEHHE
[IPUBOJUTH IIPUMEPHI MPOSIBICHUS
3aKoHa OOJIBIINX YUCET B
MPUPOIHBIX U OOIECTBEHHBIX
STBIICHUSIX




Kpai, cBOX0 PoauHy, CBOHM S3BIK U

KylIbTypy, HpPOLUIOE W HACTOAIIEE
MHOTOHAIIHOHAJILHOTO Hapoa|
Poccuu;

- [ICHHOCTHOE  OTHOIICHHE K
rOCYJIapCTBEHHBIM CHMBOJIaM,
MCTOPUYECKOMY MW TIPHPOIHOMY|

HACJIETUIO, TAMSITHUKAM, TPAIULUsIM
HaponoB  Poccun,

Poccun B Hayke, UCKYCCTBE, CIIOPTE,

JOCTHXCHHAM,

TEXHOJIOTHSIX U TPYIE;
- naenHas yOEKICHHOCTD,
FOTOBHOCTh K CIY)XCHHUIO W 3aIlHUTE

OTequTBa, OTBCTCTBCHHOCTDL 3a €Iro

cyns0y;
OCBOCHHEBIE o0yJaromuMucs
MEKITPEMETHBIE OHATUSA U

YHUBEpCcalbHble y4ueOHbIE NIEHCTBUS
(peryisiTUBHBIE,  I103HaBaTEJbHbIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTb MX HCIOJb30BaHUS B
[103HABATEIILHON

U COLMAJILHOU

MpPaKTHKE, TOTOBHOCTB
CaMOCTOSATEIIFHOMY  IIJIAHUPOBAHUIO
12 OCYIIECTBICHHIO y4eOHOH|
OpraHU3aIH

C

K|

esITeIbHOCTH,
yueOHOTO
ICa1arortycCKuMmn pa60THI/IKaMI/I

COTPYJHUYECTBA
17
CBEPCTHUKaMHM, K  YYacTHIO
[IOCTPOECHUN VHIMBUTyaJIbHOU
00pa30BaTeNIbHON TPAEKTOPHH;

- OBJIQJICHUE HABbIKaMH y4eOHO-

MCCIIEI0BATENILCKOM, IPOEKTHON U

B

COIMAJILHOM JTeATEeIILHOCTH

OK 07 CopeticTBOBaThH
COXpaHEHUIO
OKPYKarOIIeH Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMarTa,
[TPHHITAITHI
OEPEKITUBOTO
MPOU3BOICTBA,

b dexTruBHO
TeliCTBOBATH B

- HE IIPpUHUMATh

[PUHOCAIINE  BpEN
cpene;

- YMETh IIPOrHO3UPOBATH|
HEOIaronpusITHbIE — YKOJIOTHYECKUE

ITOCJICACTBUA MMpECATIPUHUMACMBIX|

OKpYyXKarolew

e CTBHM, IPEAOTBPAILATh UX;

- pacUIMpUTh ONBIT JIEATEIBHOCTH]
PKOJIOTMYECKON HalpaBIeHHOCTH;

- paspabaTeiBaTh IUTAaH peEIICHUS]

C aHaJIn34

JIEHCTBHSL[-

YMETh ONEpPUpPOBATh IMOHATUSAMHU:
HenpepbiBHAs  (QyHKIUS,
nepBooOpasHas,
ONpEACIEHHBIA  MHTETpall; yMETh
HAXO/UTh IIPOU3BOJIHBIE
PIIEMEHTAPHBIX (DYHKIMA, NCTIONb3YS

INEINIGE
IIPpONU3BOJAHAs,

CITPAaBOYHBIC MaTCpHraJIbl;

M CCIICA0BATh B HpOCT@fII.HHX clIydasx

b yHKIIIHT
HaXOIUTh

Ha MOHOTOHHOCTbD,

HanOOoIbIINE 14|

HpO6JlCMBI YUCTOM

HAaUMEHbIINE 3HAuYeHUs (YHKIMIA;




UpE3BbIYANHBIX
CUTyaLUsaX

MMEIOIIMXCA ~ MarepuajibHBIX U
HEMaTepUAIbHBIX PECYPCOB;

- OCYIIECTBIISITh II€JICHANPABIICHHBIN
[MOMCK MepeHOoca CPEJCTB U CIIOCOO0B
mercTBUA
cpeny;
YMETh IEPEHOCUTH

[MO3HABATCIBHYIO MW IPAKTUYCCKYIO

B Ipo(hecCHOHATBHYIO

3HAaHHUA B

00J1aCTH KU3HEICATEIHEHOCTH,

npeajaratb HOBBIC

C

IIPOEKTHI,

OLICHUBATb nacu IO3UI Y]

HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CHUTYAaI[UsM,
KOPPEKTUBBI

OLICHHUBATh

BHOCHUTD B|
JCATCIIbHOCTD,

COOTBCTCTBUC PC3YJILTATOB LECIAM

CTpOUTH TpaUKH MHOTOYJICHOB C
MICII0JIb30BAHUEM anmnapara
MaTEeMaTHU4ECKOTrO aHaJu3a;
[IPUMEHATH  NPOU3BOJHYIO
peuieHuy  3a1a4 JIBHKEHHUE,
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIEC
3ajadu HauOoJbIINeE

HAUMCHBIIIUC

pu
Ha
Ha u
3HAYEHUs,

IIyTH,

Ha|

HAXO0XKXJICHHUC CKOpPOCTH U

[YCKOpEHUS;

yYMETb ONEPUPOBATH IOHATHUIMMU:

ITBUKCHHC B MIPOCTPAHCTBE,
Mo00HBIC (PUTYPBI B TIPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHUE TUIOIaIen
MOBEpXHOCTEH U 00BEMOB MOI0OHBIX
(buryp npu peuieHuu 3aaay;

- YMETh BBIYUCIIATH TCOMETPHUCCKUC
BEJTUYMHBI (JUTMHA, YTOJI, TUIONIA/Ib,
00BEM, IJIOLIAAb [IOBEPXHOCTH),
MCTIOJIB3YS H3y4eHHBIC (DOPMYIIBI U

MCTOAbI

MK 2.2. AnarHocTnpoBsaTb
HEeMcnpaBHOCTU
MEXATPOHHbIX CUCTEM C
MCNONb30BaHUEM
Q/ITOPUTMOB MOWCKa U
yCTpaHeHun
HeucnpaBHoCTeM

MK 3.2. MogennpoBaTtb
paboTy NpocTbix
MEXaTPOHHbIX CUCTEM

- OCYLICCTBJIATDH HCHeHaHpaBHCHHHﬁ
IIOVCK IICPCHOCA CPCIACTB U crmoco0oB

neiicTBusl B PO(ECCHOHATBLHYIO
Cpeay;
- yMeTb [E€PEHOCUTh 3HAHHUS B

MMO3HABATCIIBHYIO U IMPAKTHUYCCKYHO
o0IacTu KHU3HCACATCIIBHOCTH

- YMETbh CTPOUTH TpaduKH
(b yHKIUH, XapaKTepU3yIOUIX padoTy
PIIEKTPUYECKOTO U
PIIEKTPOMEXaHUIECKOTO
000pyI0BaHUS

- YMeTb ONPEEIIATh B3aUMOCBA3b
MEXKy ITapaMeTpaMu
MaTeMaTH4eCcKON (QYHKIUU U
XapaKTepUCTUKAMH 3JIEKTPOHHO-
MeXaHUYECKUX MPOIIECCOB

- YMETh pacCUUTHIBATh

XapaKTEPUCTUKH, U3MEPEHHE
KOTOPBIX HE BO3MOKHO, METOJaAMHU
MaTEMaTUYECKOr0 aHaIU3a

- yMeTb CHCTEMATH3UPOBATh
MPEIOCTABJICHHBIC JAHHBIC U
0TOOpaxath UX B BUE TAOIUI] U

CUCTOTrpaMM




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

JUCIHUIITIUHBI
2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl

O0BbeM yacoB

O0bem 00pa3oBaTeJIbHOM NPOrPaAMMBbI M CHUIIJIMHBI

282

BO B3aMMOJICUCTBUU C MPEIoaBaTeIemM 282
OCHOBHOe co/Iep:KaHue: 252
TEOPETHYECKOE 00yUeHHe 198
IIPAKTUYECKHE 3aHATHUSA: o4
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE 16
NMPUKJIATHOTO MOTYJIfA):

TEOPETHYECKOE 00yUeHne 10
MPAKTUYECKHUE 3aHSTUS 6
KOHCYJIbTANH 2
IIpomeskyToyHas aTTecTalMs POBOAUTCH B hopme

IKk3amMeHa cemectp 1 6
IK3aMeHa ceMecTp 2 6




2.2. TemaTnueckuii IVIaH M coiep:kaHue 001me00pa3oBaTeJbHOH YUeOHO M CUMIIJIMHBI

JIMHEMHBIX
ypaBHEHUH

1. Pemenne cuctem JIMHEHHBIX YpaBHEHUI BTOPOTO MOPSIKA

2. Meroapl pelieHuss CHUCTEM JIMHEWHBIX YpaBHEHUU (TIOJICTAHOBKA, alreOpanveckoe CIOKECHHE,
rpaduuecKuil MeTon)

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u GopMbl OpraHu3anuu O0bem | ®opmupyemble
pa3ieioB U TeM JAeATEeJbHOCTH 00y4aloLUuXCs 4acoB KOMIIETCHIIUH
1 2 3 4
Pa3znesn 1. YpaBHeHUs1 1 HEPABEHCTBA
OcHoBHOe coJepsKaHue:
Tewma 1.1 Beenenne | Copeprkanue yaeOHOro MaTrepuana. 2 OK-01, OK-02,
B IUCUHUILTUHY 1. Maremaruka B HayKe, TEXHUKE OK-03, OK-04,
2. MaremaTtuka B 9KOHOMHKE, MH(GOPMAIMOHHBIX TEXHOJIOTHAX OK-05, OK-06,
3.MaremaTHKa B IPaKTHYECKOM EATENbHOCTH OK-07
4. enu u 3a1a4u U3y4eHUs] MaTEMAaTUKH NIPH 0cBoeHMHU crienuanbHocteit CI1O
Tema 1.2 Copepxanne yueOHOro MaTepuana; 2
[TpeobOpaszoBanue 1.BoiBo pOpMyIT COKpAIIEHHOTO YMHOKEHHUSI
anreOpauv4ecKux 2. IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUHN C TPUMEHEHHEM (OPMYI COKPALLIEHHOT0 YMHOXKEHUS
BBIPOKECHUI 3. [IpeobpazoBanre OYKBEHHBIX BBIpDAKEHUH C MPUMEHEHHEM (DOPMYIT COKPAIIEHHOTO YMHOKEHUS
Tema 1.3 Jluneiinbie | Coneprkanue yueOHOro MaTepuana: 2
YPaBHEHUH, 1. Perienue MMHENHBIX ypaBHEeHUN. M3ydyeHne cBOMCTB M NOCTpOeHHE IpaduKa JIMHEHHON QyHKIMH
nuHelnas QyHKkuus, | 2. OCHOBHBIE NPHEMBI PELICHUS JIMHEWHBIX ypaBHEHUHN (Pa3jioKeHHEe Ha MHOKHMTENH, TOJCTAHOBKA,
e€ rpaduk rpaduyeckuii MeTox)
3. PaBHOCWJIBHOCTb YpaBHEHHH
Tema 1.4 JIuneiinsle | Conepkanue yueOHOro MaTepuaa: 2
HEpPABEHCTBA U UX 1. PemieHne TMHENHBIX HEPABEHCTB
CUCTEMBbI 2. PaBHOCHJIBHOCTh HEPABEHCTB, CUCTEM
3. OcHOBHBIE IPUEMBI PEIICHUS TNHEHHBIX HEPABEHCTB (pa3iokKeHne Ha MHOKHUTEIH, rpaduuecKuit
MeTo]1). MeTo1 MHTepBaJIOB
Temal.5 Cucremsr | ConeprkaHue yueOHOro MaTepuaa: 2
JIMHENHBIX |.Pemennie cucreM JIMHEWHBIX YpaBHEHUH
HEPABCHCTB 2.0OCHOBHBbIE ITPUEMBI PELLICHHS JTUHEHHBIX HEPABEHCTB (Pa3ioKeHNe Ha MHOKUTEINH, TpaduyecKuii
MeToa). MeTo HHTepBaJIOB
Tema 1.6 Cucremsl | Conepxanue yueOHOro MaTepuaa: 2




[IpakTrueckoe 3austue 1: «Pemenue ypaBHeHH, HEPABEHCTB U UX CUCTEM»

N

Tema 1.7 | Conepxanue yaeOHOT0O MaTepuaa; 2

UppanmonansHble 1. MNoHATME MPPALMOHA/IbHBIX YPAaBHEHU

YpaBHEHHUS 2. OCHOBHble NPUEMbI PeLIeHNs UPPALMOHAIbHbIX YPaBHEHU

Tema 1.8 Coneprxkanue y4eOHOro Marepuraa. 2

Hppauunonanbusie 1. ToHATNe nppaLMoHaibHbIX HEPABEHCTBA

HEpaBCHCTBA 2. OCHOBHbIE NpMeMbI peLLeHUA NPPaALMOHANbHbIX HEPABEHCTB

Kountpouas no pasaeay 1. [lpaktuueckoe 3ausatue 2: «Penienre ypaBHEHU 1 HEPABEHCTBY 2

Pasjen 2. Pa3Butue noHsTHS 0 YHCIE

Tema 2.1 Lensie u | Comeprkanue yueOHOro MaTepuania; 2 OK-01, OK-02,

panMoHaIbHBIC 1. BemmonHenue apuMeTHIeCKuX ACHCTBHI HAJ| IIETBIMUA U PAIIMOHAILHBIMHA YUCIIAMU OK-03, OK-04,

qucia 2. Haxoxxienre mpuOImKeHHBIX 3HAYEHUH BETUINH OK-05, OK-06,
3. HaxoskIeHue TOTrPENHOCTEN BBIYMCIICHHN OK-07

Tema 2.2 | Conepxanue yueOHOro MaTepuaiia 2

JleicTBUTENbHBIC 1. IlpencrapiieHre NEPHOAMISCKUX IPOOEH B BUC OOBIKHOBEHHBIX JApo0ei

qucia 2. IlpubnmkeHHbIe BBIYUCICHUS

Tema 2.3 | Conepxanue yueOHOro MaTepuana; 2

KommnekcHeie 1.IloHsiTHEe 1 CBOMCTBA KOMIUIEKCHBIX YHCET

qucia 2.JIeficTBUS C KOMILJIEKCHBIMH YUCJIaMU B anredpanyeckoit popme

Kountpouas no pa3neny 2. [lpaktuyeckoe 3anarue 3: Pemenue 3anay Ha Temy «BpinmotHeHNE MpUOIMKEHHBIX BHIYHCICHUI 2

Pa3nes 3. DyHKIMH, HX CBOICTBA M rPaQUKH

Tema 3.1 ®ynkuuu | Conepkanue yueOHOro MaTepuaa: 2 OK-01, OK-02,

U uX rpaduKku 1.065acTh onpeieIeHUs 1 MHOXKECTBO 3HAYCHUN QYHKIIUU, TPAPUKU OK-03, OK-04,
2. CniocoObl 3ajaHust QyHKIMI OK-05, OK-07
3. Iloctpoenue rpadukoB QyHKINHN, 3aJaHHBIX Pa3IMYHBIMH CIIOCOOaMU

Tema 3.2 CgoiictBa | Conepkanue yueOHOro MaTepuaa: 2

byHKIMIA 1. MOHOTOHHOCTB M OTPAaHUYEHHOCTh (PYHKINH
2. YeTHOCTh U HEYETHOCTbh, IEPUOTUYHOCTh (PYHKIIHIM
3.06patHble QyHKIMH

[Tpaktrueckoe 3anstue 4: «Haxoxnenue obmactu onpeaeneHust GyHKIUU U 00paTHON (HYHKITUM)) 2

Tema 3.3 | Conep:xaHue yueOHOro MaTepuasa 2

[TpeobpazoBanue 1. Bemonnenue npeoOpa3zoBanuii rpaduKoB (MapauieabHbIN MEPEHOC)

rpadukoB 2. CuMMeTpusi OTHOCUTEIIBHO OCEe KOOPAMHAT M CUMMETPHUSI OTHOCUTEIBHO Hayajaa KOOPJAUHAT




‘ 3. Pactspkenue u cxxatue rpaduka BIOJIb OCEH KOOpAMHAT

KonTpoab no pasaeny 3. [Ipakruyeckoe 3anstue 5: «MccneqoBanne CBOUCTB PYHKITHIN 2
Pasznen 4. Kopuu, crenenu u jorapupmoi
Tema 4.1 Kopuu u | Conepxanue yueOHOro MaTepuaa: 2 OK-01, OK-02,
CTETEeHU 1. KopHu HaTypaJIbHOM CTENEHU U3 YKciia M UX CBOMCTBA OK-03, OK-04,
2. CTeneHu ¢ IeHCTBUTEILHBIMU TOKA3aTEIISIMU OK-05, OK-07
3. CBoiicTBa CTENEHH C ACHCTBUTEIHHBIM ITOKA3aTENIEM
4. IlonsiTHe cTENEeHu C palMoHaJIbHBIM MTOKA3aTEJIeM U €€ CBOWCTBA
Tema 4.2 Crenennas | Conepxanue yueOHOro MaTepuaa; 2
byHKIUSA 1. UccnengoBanue GyHKIIUU
2. IlocTpoenue u uyteHue rpadukoB QyHKIUN
3. CBolicTBa CTENIEHHON (PYHKIINH
Tema 4.3 | Cogepxanue yueOHOro MaTepuana; 2
ITokazarenbHas 1. UccnenoBanue QyHKIIUN
byHkIMs 2. [loctpoenue u urenue rpadukoB QyHKIHI
3. CBoiicTBa OKa3aTenbHON QYHKIHH
ITpakTnueckoe 3ansarue 6: «lloctpoenune rpadhmukoB nokazaTenbHON QYHKIIMN U UX UCCIIETOBAHUE 2
Tema 4.4 | Coneprxanre yueOHOTro Marepuasa; 2
IToka3zarenbHbIe 1. OcHOBHBIE IPHEMBI peIlIeHHs YpaBHEHHH
YpaBHEHHUS 2. OCHOBHBIE IPHUEMBI pEIIEHUS] HEPABEHCTB
3. Ucnonp3oBaHue cBOMCTB U rpadukoB PyHKIMHN AJis pellIeH!s] ypaBHEHUI U HEPaBEHCTB
Tema 4.5 Conepxanue yueOHOro MaTepuaa: 2
ITokaszaTenbHble 1. OcHOBHBIE PUEMBI PEIlIEHUS] HEPABEHCTB
HEPaBEHCTBA 2. Vcnionib30BaHue CBOMCTB M rpauKoB (GYHKIMH JUIsl pellieHHs] HEPABEHCTB
Tema 4.6 Cuctrembl | CopepxaHue yueOHOro Marepuana; 2
[IOKa3aTeJIbHBIX 1. PemieHue cuctem ypaBHEHHM
YpaBHEHUH U 2. MeTo/ibl peleHHs CUCTEM
HEPABCHCTB 3. Pemenne cucreM HepaBeHCTB
ITpakTryeckoe 3anstue 7: «PeneHne nokasarenbHbIX YPaBHEHUH, HEPABEHCTB U UX CUCTEM) 2
Tema 4.7 Jlorapudm | Coneprxanue yaeOHOro MaTepuaa; 2 OK-01, OK-02,
yHcIIa. CpoiictBa | 1. OCHOBHOE JIOTaprU(PMHUECKOE TOXKIECTBO OK-03, OK-04,
norapupmMoB 2. CaoiicTsa jorapupmoB 0K-05, OK-07

3. IIpeobpazoBanue orapuMUIeCcKuX BhIPAKEHUN




Tema 4.8 IlpaBuna | Copeprkanue yaeOHOro MaTepuana. 2
JEUCTBUH C 1. IlpaBuna gelicTBuii ¢ JJorapupmamMu
aorapupmamu 2. [IpeobpazoBanue JTorapuMUIECKUX BHIPAKCHUM
Tema 4.9 Copepxanre yaeOHOT0 MaTepuaa; 2
JlecsITUUHBIH U 1. JlecaTuunble M HATYypaJbHbIE JOTapUu(MbI
HaATypaJIbHbIN 2.IlpumeHeHue CBOMCTB JIorapu(MOB [Tl pelieH sl BRIPAXKEHUH C Jorapupmamu
Jorapudmpl
Tema 4.10 ITepexon | Conmeprkanue yueOHOTO MaTepuaa; 2
K HOBOMY 1. Ilepexon k HOBoMY ocHOBaHuUI0. PopMmyIa nepexoja
OCHOBAHUIO 2.IIpeoOpa3zoBanue T0rapuMUUECKUX BbIPAKESHUI
sorapupma
[TpakTnyeckoe 3anstue 8: «I[IpeobpazoBanue JOrapruPMUUECKIX BBIPAKESHHID 2
Tema 4.11 Coneprxkanue y4eOHOro Marepuarna;
Jlorapupmuueckas | 1. MccnenoBanue GyHKIUH 2
ynkuns 2. IlocTpoenue u uyteHue rpadukoB QyHKIHUN
3. CoticTBa norapudmudeckoil GyHKINUN
Tema 4.12 Coneprxkanue y4eOHOro Marepuana; 2
Jlorapupmuueckue | 1. Pemenne mpocTelmx gorapu(hMHUECKUX YpaBHEHHUH
YpaBHEHUS 2.Pemenne MeTOI0M MOTEHITUPOBAHUS JOTAPHPMHUECKIX YPAaBHEHUH
3. Pemmenne MeTozioM JiorapuMupoBaHus Jorapu(MUIECKUX YPAaBHEHHI.
4. Vicnonb3oBaHue CBOMCTB U rpadukoB (yHKIMH 17151 pelIeHUs] ypaBHEHHH
Tema 4.13 Coneprxanue y4eOHOro MaTepuarna; 2
Jlorapudmuueckne | 1. OCHOBHBIE TPUEMBI PEILICHUS] HEPABEHCTB
HEPaBEHCTBA 2. Ucnonp30BaHue CBOMCTB M rpaduKoB QYHKIMN I pellIeHUs] HEPABEHCTB
3.Pemienue cucteM JorapupMHUUECKuX ypaBHEHUH 1 HEPABEHCTB
ITpakTryeckoe 3anstue 9: «Pemenue norapudMuyeckux ypaBHEHUH, HEPABEHCTB U UX CHCTEM) 2
KoutpoJs no pasneny 4. Pemenue 3anau no teme «KopHu, cTernenu u sorapudMbi» 2
Pa3nes 5. OcHOBbI TPMTOHOMETPHH
Tema 5.1 Panguannas | Cogeprxkanue yaeOHOTo MaTepuaa; 2 OK-01, OK-02,
Mepa yriaa 1. TonsTHe pagraHHON MepHI yriia OK-03, OK-04,
2. CBsI3b I'paJlyCHOM MEpHI C paJJuaHHON OK-05, OK-06,
3. M306paxeHue yriaoB BpallleHHs] HA OKPYKHOCTH OK-07

Copepxanrie yaeOHOT0O MaTepuana; 2




Tema 5.2 Cunyc,
KOCHUHYC, TAHT€HC U
KOTaHT'€HC YKClia

1. ®opmynupoBaHue onpeAeNeHII TPUTOHOMETPUUECKHUX (DYHKIIMI YMCIOBOTO apryMeHTa

2. 3HaK{ TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa

3. 3aBUCHUMOCTh MEXY QYHKIMSIMH OJHOTO apryMeHTa

Tema 5.3 OcHOBHBIE
TPUTOHOMETPUYECK
e TOXKJIECTBA

Copepxanre yaeOHOr0o MaTepuaa;

1 OcHoBHOE TPUTOHOMETPHUYECKOC TOXKIACCTBO

2 CBs3b MEXKY CHHYCOM M KOCHHYCOM OJIHOTO YIJla

Tema 5.4 ®@opmyisl

Copepxanre yaeOHOT0 MaTepuaa;

MIPUBEICHUS K | 1. M3yuenue hopmyn npuBeneHus

TOPU30HTAILHOU 2. [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN TI0 (DOPMYIIaM MIPUBEICHUS
ocu

Tema 5.5 @opmynsl | Copeprkanre yueOHOro MaTepuaa;

MIPUBEICHUS K | 1. V3yuenue hopmyn npuBeneHus

BEPTUKAIBHON OCU

2. IlpeoOpa3zoBaHye TPUTOHOMETPHUYECKUX BBIPAKEHUH 10 (hopMyIam MpuBeICHHSI

Tema 5.6 @opmyisl
CHHYCa, KOCUHYCa
CYMMBI U pa3HOCTH

Copepxanne yueOHOro MaTepuana;

1. 3yuenne hopMyn CI0KEHHSI M BBIYUTAHUSI CHHYCA 1 KOCHHYCa

2. IlpeoOpa3zoBaHye TPUTOHOMETPHUYECKIX BBIPAKEHUH 10 (hopMyam CI0KESHUS

JBYX yIJIOB
Tema 5.7 ®opmynsl | | Coneprkanne y4eOHOTO MaTepHaa;
TaHTeHCa U 1. 3yuenne ¢popMys CI0KEHHs U BBIYMTAHUS] TAHT'€HCA M KOTAHTeHCa

KOTaHI€HCa CYMMBI
Y Pa3HOCTH JIBYX
yIJ10B

2. IIpeoOpazoBaHye TPUTOHOMETPUYECKIX BBIPAKEHHH 10 (hOpMyJIaM CIO0KESHHUs

Tema 5.8 @opmybl
JIBOMHOTO
aprymeHTa

Coneprxkanue y4eOHOro MaTepuana;

1. 3ydyenue popmyn 1BOIHOTO aprymMeHTa

2. IlpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaXKEHUH 110 opMysiaM IBOMHOI0 aprymMeHTa

3. Pemiennie ypaBHeHHH, HCTIONB3YsI (POPMYITBI TBOWHOTO apryMeHTa

Tema 5.9 ®opmyinbl

Copepxannie yueOHOro MaTepHana;

MIOJIOBUHHOTO 1. zyuenne GpopMys MOJOBUHHOTO yTiia

aprymMeHra 2. IlpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKEHUH 110 (popMyiaM MOJIOBUHHOTO apryMeHTa
3. Pemienne ypaBHeHHH, UCTIOJIB3Ys OPMYIIBI TOJIOBUHHOTO apTyMEHTa

Tema 5.10 CopepxaHue yueOHOro Marepuana;

[TpeoGpazoBanue 1. IIpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKHX (DYHKIIMH B IPOU3BEICHHE

HPOCTENIIUX 2. IlpeoOpa3zoBaHme MPON3BECHHUS TPUTOHOMETPUIECKUX (QYHKIUH B CYMMY

3. BelpaskeHne TpUroHoOMeTpuYecKiX (PYHKIMH Yepe3 TAaHT€HC MMOJIOBUHHOTO apryMeHTa




TPUTOHOMETPUYECK
UX BBIPAKECHUN

ITpaktnueckoe 3ansarue 10: «IIpeoGpa3zoBaHyie TPUTOHOMETPHUUECKUX BBIPAKECHUID 2
IIpoMe:kyTOouHasi aTTecTAllUsl IPoBoAUTCH B popme 3k3ameHa | cemecTp 6
Paznen 6. Tpuronomerpuyeckue GQyHKIMU, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/IePKAHNE!
Tema 6.1 CsoiictBa | Conepkanue yueOHOro MaTepuania; 2 OK-01, OK-02,
u rpaduku cunyca, | 1. ITocrpoenue rpadhMKOB U H3yYeHHE CBONCTB CHHYCA, KOCHHYCA OK-03, OK-04,
KOCHHYCa 2. [IpeobpazoBanus rpaduka GyHKIHH OK-05, OK-06,
3. l'apmoHMUeckre KoiebaHus: aMIUIUTY/1a, 9acToTa, asa OK-07
[Tpaktuueckoe 3ausarue 11: «IloctpoeHue rpagukoB TPUrOHOMETPUUECKUX (QYHKIUH (CHHYCa U KOCHHYCA) U UX 2 TK-2.2, TIK-3.2
HCCIIETOBAaHHUE
OcCHOBHOE cO/Iep:KaHue:
Tema 6.2 CoiictBa | Cozmepikanue yueOHOro MaTepuaa: 2 OK-01, OK-02,
u rpaduku 1. IToctpoenue rpaMKoOB ¥ U3y4eHHE CBOMCTB TAHT€HCA U KOTAHTEHCA OK-03, OK-04,
TaHIeHCa U 2. [IpeoOpa3oBanus rpaduka QyHKINH OK-05, OK-06,
KOTaHTeHCa OK-07
ITpaktnueckoe 3ansarue 12: «lloctpoenne rpadukoB TPUrOHOMETPHUYECKUX (DYHKIMI U UX UCCIIETOBAHUE) 2
Tema 6.3 O6partubie | CopepxaHue y9eOHOT0 MaTepuaa; 2
Tpuronomerpuueck | 1. O6paTHble TPUrOHOMETpHUYECKHE (DYHKIIMH: apKCUHYC, ApDKKOCUHYC, APKTAHT€HC, apDKKOTAHT€HC
ve QyHKIUM 2. OOpatHbIe TpUTOHOMETpUYECKHE (YHKIINU, HX CBOMCTBA U rpaduku
Tema 6.4 Conepxanue yueOHOro MaTepuasa 2
IIpocreiimme 1. Pemenne npocTelmx TPUrOHOMETPUUECKUX YPABHEHUI
TPUTOHOMETPHUECK
1€ ypaBHEHHUS C =
CHETYCOM M 2.IIpumenenue hopMy Il pelieHHs] TPUTOHOMETPUUYECKUX YpaBHEHUIN
KOCHHYCOM
Tema 6.5 Coneprxkanne y4eOHOro MaTepurana; 2
IIpocreiimue 1. PemieHne npocTenmmx TPUrOHOMETPUYECKUX YPABHEHNH C TAHTEHCOM
TPUTOHOMETPHYECK | 2. Perenue npocTeiimmx TPUroHOMETPUYECKHX YPABHEHUH C KOTAHT€HCOM
ue ypaBHEHHUS ¢
TaHTCHCOM U 3. Tpumenenue hopmyn UTsl pelIeHHs] TPUTOHOMETPHYECKIX yPaBHEHUH
KOTaHI'€HCOM
Coneprxanne y4eOHOro MaTepuana; 2




Tema 6.6
IIpocreiimme
TPUTOHOMETPUYECK
1€ HEPaBEHCTBA

1.Pemienue npoctedmx TPUroHOMETPUUECKUX HEPABEHCTB

2.Ilpumenenue GopmMys ISl pelICHHs] TPUTOHOMETPUUYECKIX HEPABEHCTB

IIpakTnueckoe 3austue 13: «Pemenre npocTelimx TPUroHOMETPUYECKUX YPABHEHU U HEPABEHCTB)»

Tema 6.7
TpuronomeTpuieck
Y€ ypaBHEHUS,
OTJIUYAOIINECS OT
MPOCTEUIINX

Copepxanre yaeOHOT0 MaTepuaa;

1. YpaBHeHusl, IPUBOJIMMBIEC K KBaJAPATHBIM

2. YpaBHEHHs, PEIIaeMble METOIOM Pa3I0KEeHUsI HA MHOKUTEIN

3. OgHOpOHBIE TPUTOHOMETPUYECKUE YpaBHEHUS | mopsiaka

4. OnHOpOIHBIE TPUTOHOMETPUUECKHE YPAaBHEHUS 2 MOPsIJIKa

[IpakTnueckoe 3ansatue 14 «PemnieHne oJHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHUIN»

Tema 6.8
Tpuronomerpuueck
1€ HEPAaBEHCTBA

Copepxanne yueOHOro MaTepHana;

1. Pemienue TpUroHOMETPUYECKIX HEPABEHCTB C CHHYCAMU 10 TpaguKy QyHKIHA

2. Pemenue TpUroHOMETpHUYECKUX HEPABEHCTB C KOCHHYCaMH 10 TpaduKy GyHKIHH

3. Perienyie TpUroHOMETPUUECKUX HEPABEHCTB C TAHTEHCAMM 110 TpapuKy PYHKIMH

4. PerieHue TpUTOHOMETPHUYECKUX HEPABEHCTB C KOTAHTEHCAMH 10 rpaduKy QyHKIIUU

Tema 6.8
Tpuronomerpuueck
V€ HEPaBEHCTBA

Copepxanne yueOHOro MaTepuana;

1. Pemennie TpUroHOMETPUUECKUX HEPABEHCTB C CUHYCAMH 0 €AMHUYHON OKPYXHOCTHU

2. Pemenue TPUTOHOMCTPHUYCCKUX HEPABCHCTB C KOCUHYCaMH 110 SIMHUIHOM OKPY’KHOCTH

3. Pemenne TpUroHOMETPUYECKIX HEPABEHCTB C TAHTCHCAMHU 110 €TUHHYHON OKPYKHOCTH

4. Pemrenue TPUTOHOMCTPUYICCKUX HCPABCHCTB C KOTAHTCHCAMU I10 SIMHUYIHON OKPY’KHOCTHU

KonTpous no pazaeny 6. Ilpaktuueckoe 3anstue 15: «PemieHre TpUroHOMETpUUECKUX YpaBHEHH, HEPABEHCTB U UX

CHUCTEM»

Pa3nes 7. KoopanHaThl H BEKTOPBI

Tema 7.1
IIpssMoyronbHas
CUCTEMA KOOPANHAT
B IIPOCTPAHCTBE

Conep:xaHue yueOHOro MaTepuaJa

1. Z[eKapTOBa CUCTCMa KOOpAWHAT B IPOCTPAHCTBC

2. YpaBHEHHE OKPYKHOCTH, CPepbl, TIIOCKOCTH

3. Paccrosinne MCKIAY TOUKAMU

4. TIlpocTenmme 3aa4 B KOOpAUHATAX

ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEePKAHUE

Tewma 7.2 BekTopsl.
JeicTBus ¢
BEKTOpaMHU

Copep:xanne yueOHOT0 MaTepuana

1. O3HaKOMJIEHHE C MOHATHEM BeKTopa. M3yueHue npaBui 1eHCTBUS C BEKTOpAMU

2. I/I3y‘-ICHI/IC IIpaBUJI JEHUCTBUSA C BCKTOpAaMHU, 3aJaHHBIMH KOOPAHWHATAMU

OK-02, OK-03,
OK-04, OK-07
[1K-2.2




OcCHOBHOE cO/Iep:KaHue:

Tema 7.3 Copep:xanne yaeOHOro MaTepuana

CxansapHoe 1. I3yyenue ckaasipHOTro MpOU3BEICHUSI BEKTOPOB

POU3BCACHUC 2. Mcnonp30BaHue CKaISIPHOTO MPOU3BECHIS BEKTOPOB IMPU PELICHUH 33124
BEKTOPOB

Tema 7.4 Copneprxanue yueOHOro MaTepuaa;

Koopnunarubiit 1. IlpuMeHeHne KOOPAMHATHOTO METO/Ia TPH PEIICHUH MPUKIIATHBIX 3a7a4

METOJ 2. llpumeHeHrne KOOPAMHATHOTO METOAA MIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH

KonTpoas no pasgeay 7. [Ipaktuyeckoe 3anarue 16: «PemieHue 3a1a4 Ha KOOPAMHATHI K BEKTOPHI»

Pa3znen 8. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 8.1 B3zaumuoe

Coneprxkanue y4eOHOro Marepuana;

pacrosoKeHue 1. Ilpu3Haku B3aUMHOI'O pacloI0KEHUs MPSMBIX

IPSIMBIX B | 2. Yroa MexIy MpSMbIMH

IIPOCTPAHCTBE 3. OnpeneneHne CKpeIMUBArOIIMUXCS IPSIMbIX

Tema 8.2 | Coneprkanue ydeOHOro MaTepuarna;

[TapanmnenbsHOCTD 1. ®opMynupoBKa U IPUBEACHUE JOKA3aTEIbCTBA NPU3HAKA apaIeIbHOCTH IPSIMON U IJIOCKOCTH

HPAMOi u | 2. Teopembl O B3aMMHOM PacHoI0KEHUHU NPSAMON U MIIOCKOCTH

IJIOCKOCTH 3. [IpumeHeHne mpu3HaKa M CBOKWCTB NMapaUICTbHOCTH MPSIMBIX | IJIOCKOCTEH MPU PEeHICHUH 3a/1a4

Tema 8.3 ConepxaHue yueOHOro MaTepuaa:

Ilepnenaukynsapuoc | 1. @opMynnpoBKa U MPUBEICHUE TOKA3aTEIHCTBA IPU3HAKA IEPIICHANKYISIPHOCTH TPSIMOH |

Tb IPSIMOU U IJI0OCKOCTH

TIJIOCKOCTH 2. IlpuMeHeHre TPU3HAKOB U CBOWCTB TMEPIICHIUKYISIPHOCTH PSIMOU 1 TUIOCKOCTH TIPH PEIICHUH
3a/1a4

Tema 8.4 CopepxaHue yueOHOro Marepuana;

[lepnenaukynsip u
HaKJIOHHAs K
IJIOCKOCTH

1. Yron Mexay npsiMoi ¥ MIIOCKOCTBIO

2. Teopema 0 Tpex NepHEHANKYIIpax

3. N3o0OpaxeHue Ha yepTekax U KOHCTPYHUPOBAHHUE HA MOJIEIISIX YTIIOB MEXIY MPSMOHN U TJIOCKOCTHIO

HpaKanecxoe 3aHsTue 17: «Pemenue 3a/1a4 Ha B3aMMHOC PACIIOJIOKCHHUC Hp}IMOI‘;I " IIJIOCKOCTH

Tema 8.5 B3zanmuoe

CopepxaHue yueOHOro Marepuana;

pacroyio’keHue 1. Ilpu3Haku 1 CBOMCTBA MapaJUIeIbHBIX IOCKOCTEHN
IIOCKOCTEN 2. Ilpu3Haky ¥ cBOICTBA NEPIEHANKYIISPHBIX TNIOCKOCTEH
Tema 8.6 Copepxanue yueOHOro Marepuana;

Paccrosguue ot

1. Paccrosinne MCKAY MJIIOCKOCTAMU

OK-01, OK-03,
OK-04, OK-07




TOYKHU 10 2. PaccrosiHMe MKy CKPELIMBAOIUMUCS MTPSIMBIMU

IJIOCKOCTH, OT 3. Paccrosinue Mexxay NpoU3BOJIBHBIMHU (PUTYypaMu B IPOCTPAHCTBE
NPSAMOM 10

IJIOCKOCTH

Tema 8.7 Coneprxkanue y4eOHOro Marepuraa.

I'eomerpuueckue 1. IlapamienbHOE NPOEKTUPOBAHKE U €TI0 CBOWCTBA
peoOpa3oBaHus 2. Teopema o mionaiu OpTOroHaJIbHON NPOEKIIMKY MHOTOYIOJIbHHUKA
IpOCTPaHCTBA 3. B3aumHoOe pacnonokeHrne NpoCTPaHCTBEHHBIX (QUTYP

KonTpoas no pasaeay 8. [Ipaktuueckoe 3anarue 18: HaxoxeHre pacCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, OT IPSIMOM 110
TIJIOCKOCTH, MEXK]TY CKPEIIMBAIOIIUMHUCS MPSIMBIMU

Pa3nes 9. MHOrorpaHHHMKH M TeJia BpallleHus!

Tema 9.1 Copep:xanue yueOHOro MaTepuana

MHororpanHuku 1. Pa3nuynble BUIBI MHOTOTPAaHHUKOB. BepimHebl, pedpa, rpaHu MHOTOTPaHHUKA
2. Pa3zBepTka MHOIOI'paHHHMKA
3. MHororpanssle yribl. Beimykisie MHOrorpanauks. Teopema Ditepa

Tema 9.2 IIpusma Copepxanne yueOHOro MaTepuana;

1. Ilpsimast ¥ HAKJIOHHAS MTPU3Ma

2. IlpaBunbHas npu3mMa

3. [Tnomane moBepXHOCTH U 00BEM MPU3MBI

HpaKTI/I‘leCKOC 3aHsTue 19: «BeruncieHne 3JIeMEeHTOB HpﬂMOﬁ IIPpU3MBD»

Tema 9.3
[Tapamtenenumnen.
Ky6

Coneprxkanue y4eOHOro MaTepuana;

1.D1nemMeHTsI B HnapaJuieJICIUIeac u KY6e

2. CuMMeTpuH B KyOe U B NapaJulesienumesie

3. [Tnomank MOBEPXHOCTH U 00BEM MapaiiesienuIeaa u Kyoa

Tewma 9.4 [Tupamuna

Copepxannie yueOHOT0o MaTepHana;

1. Onucanue u xapakTepucTrka nupamusl. [IpaBunbHas nupamuaa. Tetpasap

2. CuMMeTpHH B TUpaMuie

3. [Tmomranb MOBEPXHOCTH U OOBEM MUPAMHUTBI

Tema 9.5
Yceuennasa
nupamMuaa

CopepxaHue yueOHOro Marepuana;

1. Onucanue U XapakTepUCTHKA YCEYEHHON TUPaMUIbI

2. I300pakeHne yCeUeHHOU MUPaMUIBI B €€ SJIEMEHTOB

3. BoluncneHue IMHEHHBIX 3JIEMEHTOB U YIJI0B ycequHoﬁ IUpaMH bl

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




Tema 9.6
IToxoOubIe
A PAMH/TBI

Copepxanue yueOHOro MaTepuana;

1. TTnoma s MOBEPXHOCTH M 00BEM YCEUSHHOM MUPAMHU B

2. OTHOIIIEHNE JTUHEHHBIX AJIEMEHTOB NOM00HBIX Tell. [ToHsATHE 0 KO3 dULIHEHTE TOA00US

3.0OTHOLIEHUE TUIOLAIEH OCHOBAHUN ITOTOOHBIX TEN

Tema 9.7 Ceuenus
MHOT'OTPaHHUKOB

Copepxanue yueOHOro MaTrepuana;

1. Ceuenus kyba, NpU3MbI

2. CedeHust mupamMuIbl U YCEUEHHON MUPaMUIbI

3. IlpexacraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpa’ipe, Kyoe, OKTadape, N0JIeKadipe U
HKOCA3/IPe)

Tema 9.8 Lununap

Copepxanne yueOHOro MaTepuana;

1. OcHoBaHMe, BBICOTA, 00pa3yroIIas MIIHHIPA

2. boxoBasi NOBepXHOCTh, pa3BepTKa HUIHMHAPA

3. Ilomaap MOBEpXHOCTH M 00BEM

Tema 9.9 CeueHus
LAJIHHIpA

Coneprxkanue y4eOHOro Marepuana;

1. OceBoe cedyeHHe U ero ITOCTPOCHUC

2. Ceyenue, napauuieibHOE OCHOBAHUIO U €r0 MOCTPOCHHE

3. Pemenuie 3a/1a4 Ha BBIYMCIICHHE JUIMH, YIJIOB U TUIOIIAAEH

Tema 9.10 Konyc

Coneprxkanue y4eOHOro MaTepuana;

1. OCHOBaHI/Ie, BbICOTA, 06pa3y10ma;1 KOHYCa 1 yceqéHHoro KOHYCa

2. BoKOBasi TOBEPXHOCTH, pa3BepTKa KOHYCa M YCEYEHHOTO KOHYyCa

3. OceBble ceueHus u CCUCHU, MapaJlJICJIbHBIC OCHOBAHHIO

4. ITnomaab MOBEpXHOCTH U 00BEM KOHYCA U YCEUEHHOI'O KOHYCa

Tema 9.11 Hlap u
chepa

Coneprxanue y4eOHOro MaTepuarna;

1. Hlap u cepa, ux ceueHus

2. YacTtu mapa

3. KacarenbHas miaockocTs K cdepe

Tema 9.12
IInomans
MMOBEPXHOCTH
cdepsl 1 00beM
mapa

CopepxaHue yueOHOro Marepuana;

1. CDOpMy.TIBI JJI HAXOKACHU A TIJIOIAa/IN IMTOBEPXHOCTHU C(I)CpBI

2. ®opMyIbl 1Sl HAXOKIEHHs 00beMa chepbl

3. Beruncnenue miomaan moBepxHoCTH cdepsl U 00beMa 1apa Ha MPAKTUKE

| Coneprxanue yuebHOro MaTepuana:




Tema 9.13
Cummerpus

1.CI/IMM€TpI/IH OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTHU

2.CummMmeTpus B KyOe, napajuiesienunesie, mpusme, mupamuie

3.CuMMeTpus NpaBUIBLHBIX MHOTOTPAHHUKOB

4.CummeTpus B TEXHUKE

KoutpoJsb no paszneny 9 «Pemenue 3a1aq Ha KOMOWHAIIAIO TEID»

Pasznen 10. Hayaja MaTeMaTHYeCKOI0 aHAJIH3a

Tema 10.1 Copepxanre yaeOHOT0 MaTepuaa;

ITocnenosarensHoc | 1. CriocoObI 3a/1aHus U CBOWCTBA YMCIOBBIX MOCIIECIOBATEIIBHOCTEH

TH 2. Ilonsitre o npenene nocnenoparenbHocTy. CyliecTBOBaHKE Tpeiesia MOHOTOHHOM OTpaHUYeHHOM
MIOCJIEZIOBATEILHOCTH.
3.CyMMHUpOBaHHE MOCIEAOBATEIILHOCTEN
4. beckoHeyHO yObIBaroIas reoMeTpruieckas nporpeccus u e€ cymma

Tema 10.2 Coneprxkanue y4eOHOro Marepuana;

IIpousBoaHas 1. ITonsiTre 0 MPON3BOIHON (DYHKIIMHU, €€ TEOMETPUIECKUHN 1 (PU3HUIECKHIA CMBICIT

2. YpaBHEHHE KacaTelnbHOU K rpaduky QyHKIIUU

ITpaktnyeckoe 3anstue 20: «BpraucieHne Mpon3BOIHBIX HA OCHOBE ONPEACTICHUS

10.3 IIpaBuia

Copepxanne yueOHOro MaTepuana;

auddepennuposat | 1. [Ipon3BoHBIE CYMMBI M PA3HOCTH

usi 2. Ilpoun3BoiHBIE MPOU3BEICHHSI U YACTHOTO

Tema 10.3 [IpakTnueckoe 3ansatue 21: «Boluncienne Npon3BoAHBIX 10 NpaBuiaM U depeHIpoBaHUS»
Tema 10.4 Coneprxkanue y4eOHOro MaTepuana;

IIpousBoaHsbie 1. BeiBog opMyiibl TpoOM3BOAHOM CTENEHHON (QYHKIIMU

CTENEHHOMU U 2. Tabnuiia mpou3BOIHBIX

TPUTOHOMETPHUYECK | 3. [Ipon3BOAHBIE TPUTOHOMETPUUYECKUX (PYHKIIUI

ol pyHKIMI

Tema 10.5 Copepxanne yueOHOr0o MaTepHana;

[IpousBoaHbIE 1. Be1Bo/1 OCHOBHBIX (hOpPMYIT IPOU3BOIHBIX AIEMEHTAPHbBIX (PYHKINN

OCHOBHBIX 2. Tabnuiia Npou3BOIHBIX

OJIEMEHTapHBIX 3. Beruucienue nporu3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHI

byHKIUH

Tema 10.6 Coneprxanne y4eOHOro MaTepurana;

Huddepennrposan | 1. BeiBo hopMysisl MpOM3BOAHON CTENICHHON (QYHKIMH C THHEHHBIM apryMEHTOM

He€ IOACTaHOBKOU

2. TaGnuua npou3BOJHBIX (DYHKIMH C TUHEHHBIM apryMEHTOM

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




3. [IpuMepsl HAXOXKACHUS TPOU3BOAHBIX QYHKIIUN C TUMHEHHBIM apTyMEHTOM

Tema 10.7
DKCTPEMYMBbI

byHKIIUU

Copepxanrie yaeOHOT0 MaTepuaa;

1.IlpusHaku Bo3pacTanus U yObIBaHUSI QYHKIIUU

2. UccnenoBanne (yHKIHU HA SKCTPEMYMBI

3. UccnenoBanue GyHKIMI Ha BBITYKIOCTh C TIOMOIIBIO IIEPBOM MTPOU3BOAHON

ITpakTuyeckoe 3anstue 22: «ccnenoBanne QyHKIMNA HA SKCTPEMYMBI»

Tewma 10.8 Bropas
MIPOU3BOTHAS

Copepxanre yaeOHOT0 MaTepuaa;

1.I'eomeTpudeckuii U1 GU3NUIECKUN CMBICII BTOPOM MMPOU3BOTHOM

2. [Ipumenenne BTOpO MPOM3BOAHON K UCCIICIOBAHUIO (DYHKITHIA

HpaKTI/I‘leCKOG 3aHsaTHE 23: «HccnepoBanue (bYHKHHfI Ha BBIITYKJIOCTb»

Tema 10.9
[Ipumenenne
MPOU3BOIHOM K
MIOCTPOEHHUIO
rpaduKoB

Coneprxanue yueOHOTo MaTepuaa;

1. IlpoMexyTKH BO3pacTaHus U YObIBaHHsI (PyHKIIMH

2.BbIykiocTh pyHKIMHU, TOUKU IIepernda

[TpakTuueckoe 3ansarue 24: «MccnenoBanue GyHKIIMHU ¢ TOMOUIBIO TPOU3BOAHON U MOCTPOEHUE TPAPUKOB

Tema 10.10
IIpumeHeHue
IIPOU3BOJHOM K
HCCIIE0BAHUIO

byHKIMH

Copepxanue yueOHOro MaTepHana;

1. YcraHoBieHHe CBsI3U CBOMCTB (DYHKIIMH U TIPOU3BOJHOM 110 MX rpadukam

2. IlpousBoHbIE OOpAaTHON (PYHKIIUU U KOMITIO3UIMH (DYHKITHH

TIlpaktuueckoe 3anstue 25: «HaxoxaeHue CKOpocTy Jyisl mpolecca, 3aJaHHOTo Gopmysoi u rpaduKoM»

IMpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE:

Tema 10.11
[IpumeHeHue
MIPOU3BOJHOM K
PELIECHHIO
MIPUKJIAHBIX 3a/1a4

Copepxanne yueOHOro MaTepuana;

1. Haumenbiiee 1 HanOoJipliiee 3Ha4eHUs QYHKIIUU

2. Ilpumepsl NCTIOIB30BAHMUS TIPOU3BOTHOMN JIJISI HAXOKICHHS HAWUTYUIIETO PEIICHUS B TIPUKIIAIHBIX
3a1a4ax

KonTpoas no pasgeay 10. [Tpaktudeckoe 3ansatue 26: «Pelienune 3a1a4 Ha UCMOJIb30BAHUS TPOU3BOTHON I HAXOXKICHUS
HaWJTy4lIero pe3yyibTaTay

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
[K-2.2, I1K-3.2

OCcHOBHOe co/lep:KaHue:

Paszpen 11. UaTerpaJ u ero npuMeHeHmne

| Coneprxanue yuebHOro MaTepuania:




Tema 11.1 1. ITonsarue nmepBooOpa3zHoii. Tabnuia mepBooOOPa3HBIX OK-01, OK-02,
IlepBooOpazHas u 2. [lpaBuia HaX0XXJIECHHUS EPBOOOPA3HBIX OK-03, OK-04,
HEOTPE/IeIICHHBI 3. IlonsaTHE HEONIPENEIEHHOIO UHTErpaIa OK-05, OK-06,
MHTETpal OK-07
Tema 11.2 Meton Copepxanre yaeOHOT0o MaTepuaa;
HenocpencTBeHHoro | 1.HenmocpeacTBeHHOE MHTETpUpPOBaHHE
MHTErpUPOBAHUS 2.MHTerpupoBaHye CTENCHHON (QYHKIUU
3.BriueciaeHre HHTErPAJIOB OT MOKA3aTEIbHON M TPUTOHOMETPUIECKUX (YHKIIUHA
Tema 11.3 Meton Coneprxanue y4eOHOro MaTepuana;
MIOJICTAHOBKH B 1.CyTh MeTOJIa MOJCTAHOBKH
HEOIIPEAETICHHOM 2.MHTerpansl oT QYHKIUN C TMHEHHBIM apTyMEHTOM
HHTETPAIC 3.MHTerpansl 0T HEKOTOPBIX TPUTOHOMETPUUECKHUX BbIPAXKECHUM
Tema 11.4 Copepxanrie y9eOHOT0 MaTepuaa;
OnpeneneHHbIi 1.I'eoMeTpruecKuii CMBICI ONTPEACIICHHOIO0 HUHTErpajia
UHTErpanl 2.CpoiicTBa onpenenenHoro unrerpaina. ®opmyna Hetorona-Jlelionuna
3.Ilpumenenne onpeaeIeHHOro HHTerpaa Jijisl pelieHus 3a1a4
Tema 11.5 Meton Coneprxkanue y4eOHOro MaTepuana;
TIOZICTaHOBKHU B 1.CyTb MeTO1a TOACTAHOBKHU
OTpeIeIEHHOM
MHTerpaje 2.Ilepecuet npeienoB UHTETPUPOBAHUS B ONPEAETICHHOM HHTErpae
Tema 11.6 Copepxanrie yueOHOT0O MaTepHana;
[IpumeHeHue v
MHTErpasa K 1. IlpumeHeHue onpeAeIeHHOT0 MHTEerpajia JUIsl HaX0XJIeHHs 1011 KpUBOJIMHEHHOM Tpanenuu
BBITHCIICHHIO 2. [Ipumepsl IpuMeHEeHHs UHTErpaia B reoMerpun. HTerpanbHas popmyna oobéMa
iomanen
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
Tema 11.7 Coneprxanue yueOHOro MaTepuaa: OK-01, OK-02,
[Ipumenenue 1. ITpumeHeHne nHTErpaia K peneHuIo MPaKTHYECKUX 3a7a4 OK-03, OK-04,
UHTErpana K 2. [Ipumepsl IpUMEHEHHS UHTETpaia B pusmke OK-05, OK-06,
BBIYUCIICHUIO OK-07
dusirsecix MK-2.2, [TK-3.2

BEJINYNH




OcHOBHOe coep:kaHue:

Tema 11.8 Copepxanue yueOHOro MaTepuana; OK-01, OK-02,
[Ipumenenue 1. [IpumeneHue UHTErpasia K pEHICHUIO 3a/1a4 OK-03, OK-04,
MHTETrpaja K 2. HaxoxeHue miomaay npy MoMOLIY HHTerpaja OK-05, OK-06,
pELIEHUIO OK-07
pa3NUYHbIX 33]a4
KonTpous no pasaeny 11. [Ipaktuueckoe 3anstue 27: «Pemenue 3a1a4 Ha IPUMEHEHUE UHTETpaJiay
Pa3nea 12. KomOunaropuka
Tema 12.1 Copepxanne yueOHOro MaTepuana; OK-01, OK-02,
KomOunaTopubie 1. ctopus pa3BUTHsI KOMOMHATOPUKHU OK-03, OK-04,
3a7auu 2. Pemenue 3a1a4 Ha nepe0op BapHaHTOB OK-05, OK-07
3. Pemienue 3aau 0o npaBuily YMHOXKEHUS
Tema 12.2 Coneprxkanue y4eOHOro Marepuana;
OcnoBHble OHATHA | 1.O3HaKOMIJICHHE C MMOHATHSIMU: pa3MeLICHNUs], IEPECTAaHOBKHU, COYCTAHHS
KOMOMHATOPUKH 2.00bsicHEHUE U TpUMEHEHNE (OPMYJI JUIs BBIYMCIECHUS pa3MEIlleHUH, IEPECTAHOBOK, COYETAHUN
3. 3ajauu Ha NOJCUYET YUCIIA pa3MelIeHUH, IepeCTaHOBOK, COUeTaHUN
Tema 12.3 ®opmyna | Coneprkanue yueOHOro MaTepuaa:
6unoma HeroTona 1. ®opmyna 6unoma HeroToHa
2. CBoiicTBa OMHOMMHAJIBHBIX K03()(OUITMEHTOB
3. Tpeyronpauk [Tackans
KonTtpous no pasaeny 12. Ilpaktnueckoe 3ansatue 28: «PemeHne 3a1a4 Ha OICYET YUCIIa Pa3MEILIEHNH, IEPECTAHOBOK,
COUYETaHUI»
Pa3nes 13. Dy1eMeHThI TEOPHH BEPOSATHOCTEH H MATEMATHYECKON CTATHCTHKH
Tema 13.1 Coneprxanue yueOHOro MaTepuaa;: OK-01, OK-02,
DNeMEeHTHI TEOpUHU 1. Knaccuueckoe onpesiesieHne BEposiTHOCTH OK-03, OK-04,
BEpPOSITHOCTEN 2. CoOpITHE, BEPOSITHOCTH COOBITHS - -
3. Ilpumepsr 3a§aq 0103, OK-07
Tema 13.2 Coneprxanue yueOHOro MaTepuaa;
HesaBucumelie 1. IloHaTHE O HE3aBUCUMOCTH COOBITUI
COOBITHS 2. TeopeMbl CIOXKEHUS U YMHOKEHUS BEPOSTHOCTEN
4. ITpuknaaHble 3aJ]a4d ¢ HE3aBUCUMBIMU COOBITHSIMU
Tema 13.3 Coneprxanne y4eOHOro MaTepurana;
JuckperHas 1. BakoH pacnpeseneHust JUCKPETHON ClIydailHON BeTMUHHBI




ciy4yaiHas 2. OyHKIMS pacrpeAcsICHUs TUCKPETHON CIIydalHON BETUYHHBI
BEJIMYKMHA 3. UucnoBble XapaKTEPUCTUKU IUCKPETHOM CITydailHOW BEITMYHHBI
Tema 13.4 Coneprxkanue y4eOHOro MaTepuaa. 2
CBolicTBa 1.CBOMCTBa MAaTEMATHYECKOTO OXKUIaHUI
YMCJIOBBIX 2.CBolicTBa TUCTIEPCUU
XapaKTCPUCTHK 3.CBOCTBa CpPEHET0 KBAAPATHYECKOTO0 OTKIOHEHUS
Tewma 13.5 3akon Coneprxkanue y4eOHOro MaTepuraa. 2
OOJIBIINX YHCET 1.HepaBenctBo YeOnimena
2.Teopema YebbllieBa
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/IEPKAHNE!
Tema 13.6 Copneprxanue yueOHOro MaTepuaa; 2 OK-01, OK-02,
OJIEeMEHTBI 1. IlpencrapiieHne JaHHBIX (TaOIUIIBI, TUATPAMMEI, TPahHUKN) OK-03, OK-04,
MaTeMaTHYE€CKON 2.I'eHepanbpHasi COBOKYMHOCTh, BEIOOpKA, MOJIa U MEIMaHa OK-05, OK-07
CTaTHCTHUKH 3.[lonurox u rucrorpamma K-2.2
4.011eHKa MaTeMaTUUYEeCKOT0 0XKHUJIaHUS, CpEHEEe BHIOOPOYHOE
5.CMellieHHas OlleHKa JUCIIEPCUH, UCTIPaBIEHHAs JUCIEPCUs
ITpakTnueckoe 3anarue 29: «O0pabOTKa CTATUCTUYECKUX JAHHBIX) 2
OcHoBHOE coaepsKkaHue:
Tema 13.7 3anaun Conepxanue yueOHOro MaTepuasa OK-01, OK-02,
MaTeMaTHIEeCKOM 1. ITonaTue o 3agayax MaTeMaTUIECCKON CTaTUCTUKHU 2 OK-03, OK-04,
CTaTHCTUKH 2. [lpuxnanueie 3a1aun - -
KonTpoJs no pazaeny 13.pHpaKTquc1<oe 3anatue 30: PeneHne npakTHYECKHUX 3a]1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX 2 0105, 007
METOJI0B
KoncyabTanumn 2
IIpoMeskyTouHasi aTTecTalUsi IPoBOAUTCS B opme 3k3amena |l cemecTp 6
Bcero: 282

2.3. Conep:xanue JOMANIIHUX 3aJaHUI 00yUYaroIMxcs

HaunmenoBanue
TEMBI

ConepmaHHe JOMAIIHETO 3aaHUs




Tema 1.1

IloaroToBUTH AOKJIaJ] Ha TEMY «Maremartuka B HpaKTH'-ICCKOfI JACATCIBHOCTH»

Tema 1.2 1. II.1, c.313-321. Yucna u anreOpanueckue BolpakeHus. [1] AnreOpa n Hayana mMaremarndeckoro ananusa (ba3oBblil u yriyOiaeHHBIN
ypoBHH) [TekcT]: yueb. msa 10 - 11 k1. obmieodpazosat. yupexaenuit/ LLLLA. Anmumos [u np]. —M., IIpocBemenue, 2021. - 463 c.

. Bemmonnenne naauBuayansHoro gomamuero 3aganus (1/13)

Tema 1.3 I'naa 3. §1. Perenue nuHeitHBIX ypaBHEeHU ¢ oaHOM niepeMeHHol. [3] boromonos H. B., IIpakTuueckue 3anstust mo marematuke Yacts 1
[Tekcrt]: yaebd. mocobue s cpenuux mpod. yueo. 3aenenuii/ H.B. boromonos. — 11-e uzn., nepepad. u gononsH.. — M H3garenscTBo
IOpaiiT, 2023. — 326 c. — (IIpodeccronansHoe oopazoBanue). — ISBN 978-5-534-08799-4. — TekcT : 31€KTPOHHBIH //
O6pasosatenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512668¢ BrimonHeHne HHANBUAYATHLHOTO TOMAIITHETO 3aIaHHs
113)

Tema 1.4 [3] I'maBa 3. §2. Pemenne muHEHHBIX HEPABEHCTB C OJTHOW MepeMeHHoi. Beimomrenne 1MJ13

Tema 1.5 [3] 'maBa 3. §4. Pemenne cucrem AByX JTMHEHHBIX HEPABEHCTB C IByMs nepeMeHHbIME. Bemonnenne 1/J13

Tema 1.6 [3] 'maBa 3. §5. Pemenne cucrem ABYX JTMHEHHBIX HEPABEHCTB C IByMs nepeMeHHbIME. Bemonnenne 113

Tema 1.7 [3] 'maBa 3. §12. Uppaunonansueie ypaBHeHU. Bermonaerne M]3

Tema 1.8 [3] 'maBa 3. §13. UppanmnonansHeie HepaBeHcTBa. Brimomunenune M/13

Tema 2.1 [1] 'maBa I. §1. Llexnple u panpionanbHbIe yncna. Bemonaenne U3

Tema 2.2 [1] 'masa L. §2. [leiicTBurenprple yncna. §3. Onepannu ¢ qeicTBUTEIHHBIMEU YnciaMu Beimonaenne 1M/13

Tema 2.3 [3] I'maBa 14. §1. KommekcHbIe Uncia 1 X TeoMeTpruieckas naTeprperanus. §2. JleficTBrs Ha/l KOMIUIEKCHBIMH YHCIIaMU, 3aJaHHBIMU B
anredpaunyveckoit popme. Bemonanenne NJ13

Tema 3.1 [3] I'naBa 4. §1. dynkuus. O6nacTh onpeeNieHusi U MHOKECTBO 3HaueHNH QyHKImu. Beimonnenue U3

Tema 3.2 [1] [1.6, ®yukuuu u rpaduku, ¢.331-332, | ['nasa 1. §7. B3aumuo obparubie ¢hyHkiuu. Beimonnenue 1MJ13

Tema 3.3 [1] [1.6, ®yukiuu u rpaduku, c.333. Beimonunenue 13

Tema 4.1 [1] I'naa L. §4. Apudmerndeckuit KOpeHb HATYpalibHOM cTerneHu. §5. CTeneHb ¢ palMOHaIbHBIM U IEHCTBUTEILHBIM ITOKa3aTeIeM.
Bemonuenune M]3

Tema 4.2 [1] 'nasa I. §6. Crenennas ¢pyHkius, e€ cBoicTBa u rpaduk. Beimonnenue M/13

Tema 4.3 [1] I'maBa III. §11 IMokazatensHast GyHKIMS, €€ cBoicTBa 1 rpaduk. Bemonnenune /13

Tema 4.4 [1] I'mama II1. §12 Iloka3zatensHble ypaBHeHUs Boimonmnenne N3

Tema 4.5 [1] I'nmasa II1. §13 IlokazaTtensHble HepaBeHCTBA. Brimonmnenne 1/13

Tewma 4.6 [1] I'masa III. §14 CucreMsl moka3aTeNnbHBIX ypaBHEHUN U HEpaBEeHCTB. Brimonnenne /13

Tema 4.7 [1] 'maBa IV. §15. Jlorapudmsl. Beimomuaenune U3

Tema 4.8 [1]'maBa IV §16. CoiictBa jorapupmoB. Bermonnenne M]3

Tema 4.9 [1]I'maBa IV §17. decaTuunble ¥ HaTypaibHble Jorapu@mbl. Bemmonnenne M3

Tema 4.10 [1]TmaBa IV §17.2. [lepexon k HOBOMY OcHOBaHUIO Jorapudma. Bemonnenune 1/13

Tema 4.11 [1] I'maBa IV. §18. Jlorapudpmuueckas GpyHkuus, e€ cBoiicTa u rpaduk. Bemonnenune /13

Tema 4.12 [1] I'maBa IV. §19. Jlorapudpmuueckue ypaBHenus. Bemmonnenune UJ13



https://urait.ru/bcode/512668

Tewma 4.13 [1] I'maBa IV. §20. Jlorapudpmudeckue HepaBeHCTBa. §21. Cuctemsl JorapudMuiecknx ypasHeHuil. Brimonnenune N/13

Tema 5.1 [1] 'maBa V. §21. Paguannas mepa yrna. §22. IloBopoT Touku BOKpYT Havana KoopauHaT. Beimonnenne 13

Tema 5.2 [1] TmaBa V. §23. Onpenenenue cuHyca, KOCUHyca, TaHT€HCa, KOTaHTeHca yria. Bemmonunenue U3

Tema 5.3 [1] T'maBa V. §26. Tpuronomerpudeckue ToxaecTea. Beimomaenne N/13

Tema 5.4 [1]T'maBa V. §31. ®opmynsl nmpuBenenns. §32. PemeHne ypaBHeHHE ¢ TOMOIIBIO POpMyI npuBeneHus. Bemomnenue N3

Tema 5.5 [1]T'maBa V. §31. ®opmynsl npuBenenns. §32. Pemenne ypaBHEHHE ¢ TOMOIIBIO GOpMyI IpuBeneHus. Brimonmnenue N/13

Tema 5.6 [1] 'maBa V. §28. ®opmynsl cnoxenus, .1 Cunyc, kocunyc. Bemonaenne N3

Tema 5.7 [1] 'maBa V. §28. ®opmynsl cioxkenus, m.2. TaareHc, kotanreHc. Bemmomaenne N3

Tema 5.8 [1] 'maa V. §29.Cunyc, KOCHHYC U TaHT€HC ABOWHOTO yria. Bermomnerne M]3

Tema 5.9 [1] 'maa V. §30.CuHyc, KOCHHYC U TaHT'€HC ITOJIOBUHHOTO yria. Bemmomaenue M/13

Tema 5.10 [1] 'maBa V. §32. Cymma u pa3zHOCTh ciHYCcOB. CyMMa 1 pa3HOCTh KOCHHYCOB. Brimomnenue N/13

Tema 6.1 [1] 'maa V. §40. CBoticTBa QpyHKINHU y = cos X U e rpaduk. §41. CoiictBa hyHKINH ¥y = sin X u e€ rpadux. Bermomnenne M]3

Tema 6.2 [1] 'maBa V.§42. CpoiicTBa dyHKIHH y = tg X U €€ rpaduk Bermomnerne N3

Tema 6.3 [1] 'maa VI. §43. Obpatnbie TpuroHometprudeckue Gpyakmun. Bermmonnerne N3

Tema 6.4 [1] 'maa VI. §33. YpaBHenue cos x = a. §34. YpasHenue sin x = a. Bermonneane /13

Tema 6.5 [1] F'maa VI. §35. YpaBuenue tg x = a. Bemonuaenue 1U/13

Tema 6.6 [1] l'maa VI. §37. TpuroHoMmerpuueckue HepaBeHCcTBa. Brimonnenue /13

Tema 6.7 [1] I'maa VI. §36. Pemienue TpuronoMeTpuyeckux ypaBHeHuid. Beimonnenue 1/13

Tema 6.8 [1] 'maa VI. §37. Ilpumeps! perienns IpoCcTeHIINX TPUTOHOMETPHUECKUX HepaBeHCTB. Brimonnenue N/13

Tema 7.1 I'masa V. §1. KoopauHaThl TOUKH ¥ KOOPAWHATHI BeKTOpa. 11.46. IIpAaMOyropHas CHCTeMa KOOPIHHAT B IpocTpancTBe — [2] Maremaruka:
anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHaiu3a, reometpus. ['eomerpust. 10-11 kacc. ba3osslii u yriyonennsiii yposau. / JI.C. AtanacsH [u
1p]., [Ipoceemenue, 2018. - 256 ¢ Bemonuenue U3

Tema 7.2 [2] TnaBa IV. §1. TToustre BekTopa B mpocTpaHcTBe. §2. CliokeHrHe M BEIUNTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YKCII0. BEIToNHEHHE
nas3

Tema 7.3 [2] I'naBa V. §2. CkansipHOe nipou3BeaeHHe BeKTopoB Beimonnenue /13

Tema 7.4 [2] I'naBa V. §1. KoopanuHaThl TOUKH U KOOPAUHATHI BekTopa. Beimonnenue N3

Tema 8.1 [2] I'naBa L. §2. B3anMHOE pacmosioKeHHe MPSIMbIX B IPOCTPAHCTBE. YTOI MEXIY AByMs MpsiMbIMU. Boimonnenne UJ13

Tema 8.2 [2] TnaBa 1. §1. I1.6. [TapannensHOCTh MPSIMO# U MIOCKOCTH. BoimonHenue M3

Tema 8.3 [2] TnaBa I. §1. I1.7. [lepnenanKyISIPHOCTB MPSIMOM ¥ TUIOCKOCTH. Bhimonnenue M3

Tewma 8.4 [2] T'nasa I1. §2. [TeprieHauKyYISAp U HAKIOHHBIE. YTOJ MEKIY NPSMOH U IIIOCKOCTHIO. Beimonnenue 1/13

Tema 8.5 [2] T'naBa L. § 3. [TapamrensHocTh mwiockocteit. [asa II. § 3. JIByrpanusriii yrou. [lepnenaukynspHOCTh miockocteil Beimonnenue 1/13

Tema 8.6 [2] T'nasa I1. §2. [leprieHAUKYIISIp U HAKIOHHBIC. YTOJ MEK/IY NPSMOH U IIIOCKOCTHIO. Beimonnenue 1/13

Tema 8.7 [2] TnaBa V. § 3. [IBmxenus. ['eomerpudeckue npeodpazoBaHus B npocTpancTBe. Breimoanenune /13

Tema 9.1 [2] T'naBa I1I. Muororpanunukw. § 1. [Tousite MHOrOrpanHuka. BeimmonHenne M3




Tema 9.2 [2] T'naBa III. Muororpanuukw. § 1,m.2. IIpusma. Beimonnenue NJ13

Tema 9.3 2] I'naBa 1. § 4. Terpasap u napamnenenunen. § 5. Kyo. Bemmonnenue M/13

Tema 9.4 [2] T'naBa I1I. Muororpanuukw. § 2. ITupamusa. Bemmonxenne M3

Tema 9.5 [2] TaBa 1. I1.14. 3amaun Ha IOCTPOEHHE CeUeHHi. Y ceueHHas nmupamuia. Boimonaenne 13

Tema 9.6 [2] T'aBa III. Muororpanuukw. § 2. Iupamuma.n.29. Ilpasunbras nupamuaa. Boimonaenne MJI3

Tema 9.7 [2] TnaBa I § 4. I1.14. 3amaun Ha mOCTpOeHNe ceuenuii. Bemmonuenne M3

Tema 9.8 [2] TaBa VL. § 1. Hunusap. m. 53. Iousrue nmiuaapa. Bemmonnenne M3

Tema 9.9 2] I'maBa VL. § 1. Hunmuuap. n. 54. Ceuenns muauHapa. Bemmonnenne M3

Tema 9.10 [2] T'naBa V1. § 2. Konyc. Bemoanenune M3

Tema 9.11 [2] T'naBa V1. § 3. Illap u chepa. Bemmonuenne NJ13

Tema 9.12 [2] T'naBa V1. § 4. Tlnomaas moBepxHoCcTH chepsl 1 00beM miapa. Beimonaenue N3

Tema 9.13 [2] T'naa III. Muororpansuku. § 3 [131 Cummetpus B mpoctpancTse u 1133 DieMeHThl CHMMETPUH MPAaBHIBHBIX MHOTOTPAHHHUKOB
Tema 10.1 [3] 'maBa 5. beckoneunas gyucioBas nocienoareabHOCTh. [Ipenen mocnenoBarensHocTr. Beimonaenne 113
Tema 10.2 [1] T'naBa VIII. §44. IIpousBoanast. §48. ['eoMeTpUIECKHiA CMBICI IPOU3BOAHOM. Boimonnenue NJ13

Tema 10.3 [1] T'naBa VIII. §46. [Ipamia auddepenimpoBanus. Beimonnenue M3

Tema 10.4 [1] T'naBa VIII. §45. [IpousBoaHas crenenHoit ¢pyukimu. Beimmonnenue /13

Tema 10.5 [1] T'naBa VIII. §47. [IpousBoaHbIC HEKOTOPBIX dIIEMEHTApHBIX (yHKIMIA. Beimonnenue M3

Tema 10.6 [3] I'maBa 7. §3. OcHoBHbIe mpaBuia quddepernuposanus. Beimonnenue 1/13

Tema 10.7 [1] T'naBa IX. §53. Beimykiocts rpaduka GyHKIMH, TOUKH Tiepernda. DxcrpemyM dyHkiwn. Beimonxenue /13
Tewma 10.8 [3] T'maBa 8. §3. Bropas nmpousBoanast. Bemmonaenne M3

Tema 10.9 [1] T'naBa IX. §51. [IpumeHeHne MpOU3BOIHOM K OCTpOeHHUIO rpadukoB (yHKiwii. Beimonxnenue M/13

Tema 10.10 [1] T'naBa IX. §52. [IpumeHeHne MPOU3BOIHOI K UccienoBanuio GyHkiuu. Beimonnenue /13

Tema 10.11 [1] T'naBa IX. §53. [IpumeHeHHE POU3BOIHOI K PEIICHUIO TIPUKJIAIHBIX 3a1a4. Beimonnenue M/13

Tema 11.1 [1] T'naBa X. §54. [TepBooOpa3nas. §55. [IpaBuia HaxoxaeHus nepBooOpa3HbiX. Beimonxenue M/13

Tema 11.2 [1] T'naBa X. §55. [paBuia HaxoxaAeHUs IepBOOOpa3Hbix. Beimonnenne NJ13

Tema 11.3 Bemonuenune M]3

Tema 11.4 [1] T'naBa X. §56. Onpenenenublit uaTerpai. Boimonnenue MJ13

Tema 11.5 Bumonuaenue M]3

Tema 11.6 [1] T'naBa X. §58. Berauciienue riomaei ¢ moMoOIIb0 HHTErPaioB

Tema 11.7 [1] T'naBa X. §59. [IpumeHeHre TPON3BOIHOM U MHTETPaja K PEIICHUIO MPAaKTHYECKUX 3a1a4. Beimonnenune /13
Tema 11.8 [1] T'naBa X. §59. [IpumeHeHre TPON3BOIHOM U MHTETPaja K PEIICHUIO MPAaKTHYECKUX 3a1a4. Beimonnenue /13
Tema 12.1 [1] I'naBa XI. §60. IIpaBuiio npoussenenus. Bommonuenune 1M/13

Tema 12.2 [1] T'naBa XI. §61. [lepecranoBku. §62. Pazmerienus. §63. Coueranus u ux cBoiictsa. Bemonnenne N/13

Tema 12.3 [1] I'naBa XI. §64. bunom Herotona. Bemmonuenue 1/13




Tema 13.1 [1] T'maBa XII. §67. BepostHocTh coObiTHil. Brimonanenue M]3

Tema 13.2 [1] T'maBa XII. §68 Crnoskenue BeposiTHocTel. §69 Hesarrcumble coObITHsA. Y MHOXKEHHE BeposTHOCTEH. Brimonuenne M3
Tema 13.3 [1] T'nasa XIII. §71. Cnyuaiinbie Benmuuunbl. §73. Mepsl pazopoca. Beimonnenue 1J13

Tema 13.5 [1] TmaBa X1II. §72. Leurpansusie TeHaenmmu. ¢.370-374. Bremmonuenne M]3

Tema 13.6 [1] T'naBa XIII. §71. Cnyuaiitbie Benuuunsl, ¢.366-368. Boinonunenne NJ13

Tema 13.7 [1] TmaBa XIII. §73. Meps! pazopoca. 3amaua ¢.379. Bemonunenune M]3




3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. JIns peanuzanuu IporpaMMbl 00IIe00pa3oBaTeIbHON YIeOHON TUCIUILTUHBI TOJDKHBI OBITh
IPEYCMOTPEHBI CIICIYIONIUE CIICIHATbHBIC ITOMEICHHS

Kabuner «mamemamuxuy, OCHAICHHBIH 000pyIOBaHHEM:

M0CAJ0YHBIMHA MECTaMH 110 KOJIMYECTBY 00yUarOIIUXCs,
paboyuM MECTOM TpernogaBaress,

JIOCKOH,

KOMILJIEKTOM y4eOHO-HATJISAHBIX TTOCOOUH,

TEXHUYCCKUMU CpEACTBaMU 06y‘IeHI/I5[Z - INEPCOHAJIBHBIM KOMIIBIOTCPOM C JIMOCH3HOHHBIM
MMporpaMMHbIM 06CCHC‘{CHI/IGM; IIPOCKTOPOM C DKPAHOM.

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl
Jns peanuzauuu mporpammbl OuOIHMOTEYHBIH (QOHI 00pa3oBaTeNbHONW OpraHU3alMU AO0KEH
UMETh T[ICYaTHBIC W/HIU JJICKTPOHHBIC 00pa3oBaTeNIbHBIE W MH(DOPMAIIMOHHBIC PECYpPCHI IS
HCIIOJIb30BaHuUs B 00pa30oBaTeNbHOM IpoIiecce
3.2.1. [leyaTHble U31aHUS
1. AunreOpa u Hauayia MaTeMaTuieckoro ananu3sa (ba3oBelii u yriryoneHHbIH ypoBHH) [Tekct]: yueo.
mutst 10 - 11 k1. o6meoOpazosar. yupesxxnenuit/ LLI.A. Amumos [u ap]. —M., [Ipocsemmenue, 2021.
-463 c.
2. Maremaruka: anrebpa u Hayajia MaTeMaTHYECKOTO aHaiu3a, reometpust. ['eomerpus. 10-11
knacc. bazoseiii u yriayonennsiii yposau. / JI.C. Atanacsu [u ap]., [Ipocsenienue, 2018. — 256¢
3. boromomnos, H. B. Ilpaktnueckue 3ansaTus mo matemaruke B 2 4. Yacte 1 : yaeOHOE mocobue st
cpenHero npodeccruoHanbHOro oopazosanus / H. B. boromonos. — 11-e u3x., mepepab. u qorr. —
Mockga : UznarensctBo IOpaiit, 2023. — 326 ¢. — (IIpodeccuonanbHoe obOpa3zoBaHuE). —
ISBN 978-5-534-08799-4. — Texcrt : amextponHbid // O6pa3oBarenpHas rmiardopma HOpaiT
[caiir]. — URL.: https://urait.ru/bcode/512668

3.2.2. DneKTpOHHBbIE U31aHUs (3JIeKTPOHHbIE Pecypchl)

1. Moodle - https://md.urpc.ru xypc Maremaruka 1 kype (Pyanas) (mpe3eHTamnum ¢ Teopueii u
MIPAKTHKOMN)

2. http://www.bymath.net/ Maremarrueckast mikona B IHTepHETE

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKH

1. I'mypman, B. E. PykoBozcTBO K perieHnio 3a/1a4 1o TEOpUH BEPOSITHOCTEW U MaTeMaTHYeCKOM
CTaTUCTHKE : yueOHoe mocobue ans By3oB / B. E. I'mypman. — 11-e uzn., nepepab. u gon. —
Mocksa : M3narensctBo FOpaiit, 2023. — 406 ¢. — (Bwicmee oopa3oBanue). — ISBN 978-5-534-
08389-7. — Tekct : anexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510436


https://urait.ru/bcode/512668
https://md.urpc.ru/
http://www.bymath.net/

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS OBIIEOBPA30OBATEJIBHON YYEFHOM JUCIIATLIMHBI
KoHTpoJib U oOlleHKa pe3ylbTaTOB OCBOCHMs 00IIe00pa3oBaTeIbHOM yueOHOW AMCHUUILIMHBI PACKPBIBAIOTCS dYepe3 AUCIUILIMHAPHbBIE

pe3yNbTaThl, HAIIpaBJIeHHbIE HA (OPMUPOBAHKE OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIUI 110 pa3/iesaM U TeMaM COJepKaHusl yueOHOro MaTepuara.

MeToabl OIEHKH

peoOpa3oBaHus JPOOHO-PaLlMOHAIBHBIX BbIPAaXKEHHUI;

- YMETb ONEPUPOBATH MOHATUSAMU: pallMOHAJIbHBIE,
UppalMOHAIIbHBIE, TOKa3aTelIbHbIE, CTEIICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIAMHU: (YHKLINS, HETIPEPhIBHAS
¢byHKLMSA, TPOU3BOIHAS, IEPBOOOpA3HAas, ONPEACICHHbIH
MHTETpall; yMETb HaAXOIUTh IPOU3BOAHbIE JIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPAaBOYHBIE MaTepUabl; UCCIE0OBATh B
MPOCTEHIINX ClTydasix GyHKIMH Ha MOHOTOHHOCTh, HAXOJIUTh
HauOOoJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTh
rpad¥Ky MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI 0 aHaJIN3a; IPUMEHATh IPOU3BOAHYIO IIPH
pELIeHNN 3a]a4 Ha ABM)KEHUE; PelaTh PAKTUKO-

npeoOpa3oBaHus APOOHO-PALTMOHATBHBIX
BBIPAKCHU;

-OnepupyeT NOHATUSAME: (PYHKITHS,
HenpepbIBHAs (QYHKIIHS, IPOU3BOTHAS,
niepBooOpasHasi, OrpeieIeHHbIN
WHTETpa,

-HaXxOJIUT MPOU3BOIHBIE JIEMEHTaPHBIX
(GyHKUIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHalIbl; BEIYUCIISAET POU3BOIHbIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIUU (YHKITHIA;

-UCCIENYET B MPOCTEUIIINX CITydasx
(GyHKIIMY HA MOHOTOHHOCTH, HATMYHE
HKCTPEMYMOB H HAIpaBICHUE
BBIITYKJIOCTH I'pauKOB (PYyHKIIHIA;

HNunpexc
OK/TIK Pe3yabTarsl 00yyeHus Kpurepum ouenku /onleHOYHbIe
MeponpHsITHS

OK 01 | -BiajgeTh METOAAMH J0KA3aTENbCTB, AITOPUTMAMH PEILECHHS -pemaer  3amaun U (opmymupyer | TectupoBaHue
3a/1a4; yMeHUuE POPMYITUPOBAThH ONPEACIICHUS, AKCUOMBI OIIPCACIICHUSA, aKCHOMBI 1 TCOPEMBI MaremaTnueckui
TeopeMbl, IPUMEHSATH UX, TPOBOAUTH JI0Ka3aTeIbHbIe - ONCPUPYECT IOHATUAMM. CTCIICHD MHCIA, | ppprapT
paccykIeHHUs B XOJI€ PELICHHS 3a/1a4; JIOrapu(M YMCIIa; BHIIOIHACT WnavBuayanbHas
- yMeTb OIEpUPOBATH MOHATHAMHU: CTENeHb YNCIIa, orapudy | BPIACICHUE 3HAUCHHT 1 caMocCTosITeNIbHas paboTa
YKCIA; YMEHHE BBINOJIHAThH BBIUMCICHHE 3HAYECHUH 1 pe0bpa3zoBaHMUs BRIPAKCHHH CO I[Ipencrasnenune
MPeo6pPa30BaHHs BHIPAKEHHI CO cTeneHsMi 1 morapubmamy, | CTETCHIMH H orapupmamy, PE3yIIbTaTOB

MPaKTUYECKUX paboT
KonTponbhas padora

Brinonnenune
JK3aMEHAIIMOHHBIX 3aJaHUuN




OpPUEHTUPOBAHHBIC 33/]a4H HAa HAMOOJIBIINE M HANMEHBIITUE
3HAUEHUS!, HA HAXOXJICHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSMU: pallMOHANIbHAS (YHKITHS,
MoKasaresiabHas QYHKIMS, CTeNeHHAst (PYHKIUS,
norapudmuueckas QyHKINS, TPUTOHOMETPUYECKUE PYHKIIUH,
oOpaTHbIe PYHKIIUN; YMEHUE CTPOUTDH IPaPUKHA U3yUEHHBIX
(GyHKIUH, UCTI0NIB30BaTh IpadUKK MPU U3yYESHUH MPOIIECCOB U
3aBUCHMOCTEH, IIPU PEIICHUH 33]1a4 U3 IPYTHX YIECOHBIX
MIPEIMETOB | 3a/1a4 U3 pealbHOU KU3HU; BBIPAKATH
(dhopMyllaMy 3aBHCHMOCTH MEXKIy BEJTMUYNHAMU;

- YMETh peliaTh TEKCTOBBIC 3aJ1a4H Pa3HBIX TUIIOB (B TOM
YuClie Ha MPOIIEHTHI, TOJIU U YacTH, Ha ABUXEHUE, padoTy,
CTOMMOCTh TOBapOB U yCIIYT, HAJIOTH, 33/1a4u U3 00J1acTH
yIpaBJICHUS TUYHBIMU U CEMEHHBIMU (PHAHCAMU); COCTABIISITh
BBIPKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI IO
YCIOBUIO 33J]a4M, UCCIIEIOBAThH MMOJYYCHHOE PEIICHHE U
OIICHHUBATH MPABJIOINOI00HOCTh PE3YJIbTATOB,;

- YMETh ONEPUPOBATH MOHATUSAMU: CpeHEe apuPMETHICCKOE,
Me/raHa, HauooJIbIllee U HAMMEHbIIIee 3HAYCHHUS, Pa3Max,
THCTIEpCHsl, CTAaHAAPTHOE OTKIOHEHHE YHCIIOBOTO HAbopa;
YMETb U3BJIEKATh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPEJICTAaBICHHYIO B TAONMUIIAX, HA AMarpaMMax, rpadukax,
OTPaXKAOIIYIO CBOMCTBA PeabHBIX MPOIECCOB U SBICHUIA;
MIPEICTaBIATh HHPOPMAIIUIO C IIOMOIIBIO0 TAONIHUIl U TUArPaMM;
WCCIIeJIOBATh CTATUCTHYCCKHE JaHHBIC, B TOM YHCIIC C
MIPUMEHEHHEM TpaUIeCKUX METOJIOB U 3JICKTPOHHBIX
CpE/CTB;

- YMETh ONEPUPOBATH MOHITUAMU: CITyYalHBIN OIBIT U
ClIy4aiiHOE COOBITHE, BEPOSITHOCTh CIIY4ailHOTO COOBITHS;

- pelaeT NpakTUKO-OPHEHTUPOBAHHBIE
3aJauu Ha HAauOOJIbIINE M HAUMEHbIIIHNE
3HA4YEHUs1, HA HAXOXKCHUE ITYTH,
CKOPOCTH U YCKOPEHUSI C IIOMOIIBIO
MIPOU3BO/THO;

- HaXOJIUT TUIOIIAIH GUTYp C TOMOIIBIO
WHTETpana;

-CTpPOUT rpad)uKu MOKa3aTeIbHON
(GyHKINHU, CTENeHHON (PyHKIHIH,
aorapu(pMuuecKoil pyHKIHH,
TPUTOHOMETPUYECKHX (PYHKIIUH,
o0paTHBIX (PYHKLUN; BBITOIHSIET
npeodpa3oBaHus rpadukoB GyHKINH;

- pelIaeT TeKCTOBbIE 3a7]a4l Pa3HbIX
THUIOB (B TOM YHCJI€ Ha TIPOLIEHTHI, 10JIU
U 4acTH, Ha JIBUKEHUE, paldoTy,
CTOMMOCTH TOBapOB H YCIIYT, HAJIOTH,
3aJ1auM U3 00JIaCTH yIpaBJIeHUS
JUYHBIMHU ¥ CEMEHMHBIMH (PTHAHCAMU);
-3HAET TIOHSATHS TEOPUH BEPOSTHOCTEH 1
MaTeMaTH4eCKOM CTaTUCTUKU:
ClTyyaiiHbIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSTHOCTH CIYy4aiHOTO COOBITHS,
MaTeMaTH4eCcKoe OXKUJaHHue, TUCTIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; MHTEPIPETHPYET HHPOPMAITHIO,
MpEeACTaBICHHYIO B TaOIMIIaX, HA
Iuarpammax, rpapukax;




YMEHHE BBIYUCIISTH BEPOSTHOCTH C UCTIOIBb30BaHUEM
rpadMUecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOUHATOPHBIE (DAKThI U
(bOpMyJIBI TIPU PELICHNH 3a/1a4; OLCHUBATh BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMU
BEJINYMHAMU; YMEHHUE IPUBONUTH IPUMEPHI TIPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B IPUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSIX

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YOI, CKPEUITHBAIOIINECS MPSIMBIE,
MapajIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U
TUIOCKOCTEH, YroJl MEKAY MPSIMBIMHU, YTOJI MKy IPSIMOU U
IUIOCKOCTBIO, YTOJI MEXKTy TNIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH
10 TFIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSIHUE
MEX]y IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MPH PEeIICHUH
3aJja4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHPA;

- YMETh ONIEPUPOBATH MOHATHSIMHU: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKa, Ky0, mapaieNenurie]], pu3Ma, TupamMua,
¢burypa v MOBEpXHOCTH BPAILICHHS, IIMIIMH/IP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpalleHHsl, INIOCKOCTh, Kacarouascs
cdepsl, UINHAPA, KOHYCa, IUIOIAab TOBEPXHOCTH MTUPAMUIbI,
MPU3MBI, KOHYCa, HWIMHIPA, IJI0aas cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO MapajulesenuIeia, TMPaMHIbl, TPU3MBI,
ITMH]PA, KOHYCa, apa; yMeHHe n300paxarh
MHOTOTPaHHHUKH W TIOBEPXHOCTH BpAIICHUS, HX CEYCHUS OT
PYKH, C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U DIIEKTPOHHBIX
CpE/CTB; yMEHHUE PacIio3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

-IPUMEHSAET (POPMYIIbI CIOKECHUS U
YMHOXCHHUS BEPOSTHOCTEH, PopMyTy
MIOJIHOM BEPOSTHOCTH, POPMYITy
bepuynin komOuHaTOpHBIC (DAKTHI U
(GopMyIIbI TP pEeIIEHUH 3a]1a4;
-OIepUpyeT MOHATUAMH TOUKA, IIpsAMasi 1
IUIOCKOCTh B IIPOCTPAHCTBE,
MapajIeIbHOCTh U MEPIECHINKYISIPHOCTD
IPSIMBIX U INTIOCKOCTEM,

- BBIYUCIIACT PACCTOSTHUS MEXKITY
TOYKaMH, MIPSIMBIMH U TUIOCKOCTSIMH;
YTJIBI MEXY NPSIMBIMH, ITPSIMOK U
IUIOCKOCTBIO M MEX/1Y MJIOCKOCTSAMU;
-3HAaeT MOHATHUSI MHOTOTPaHHUK, CEYCHHE
MHOTOIpaHHHKa, Ky0, mapasenenurne],
npu3Ma, nupamua, urypa u
MOBEPXHOCTD BPAILICHHS: IIMIINH/P,
KOHYC, 1ap, cgepa, ceueHus Gurypsl
BpAICHHS,

-BBIYHCIISIET TUTOIIAIN TOBEPXHOCTH
¢buryp 1 ux o6beMsl;

-1300paxkaeT MHOIOI'PaHHUKH,
MOBEPXHOCTHU BPALICHUS U CTPOUT UX
CEeUeHMS,;

-pelaeT 3a/1auu, UCIIONIb3YSl TIOHSTHS:
JIBYDKEHUS B IPOCTPAHCTBE, TIOJJOOHBIE
(burypsl, OTHOIIEHUE TUIOIIAAEH U
00BEMOB MOAOOHBIX QUTYD;




- YMETbH OIIEPUPOBATH MOHATUSAMU: ABUKEHHUE B IPOCTPAHCTBE,
1o/100HbIe (GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHHUE
TUIOIIAJIeH TOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
pEIICHNN 33124,

- YMETb BBIYHMCIATh T€OMETPUYECKHE BEIMUMHBI (AJIMHA, YTrOJl,
IUI0IAb, 00BEM, TUIONIA/Ib HOBEPXHOCTH ), UCTIONbB3YS
U3y4eHHbIE (OPMYJIBI U METOABI;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEJECHHUE, YTOJI MEX /1Yy BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MIOMOILBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEHHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

- YMEThb BbIOUpATh MOAXOJAIINN U3yYEHHBIH METO IS
peleHus 3a/1au, pacrlo3HaBaTh MaTeMaTuyeckue (hakThl U
MaTeMaTHYeCKHue MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH PUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETh OIEPUPOBATh MOHATUSAMU: OINpeeIeHUE, aKCHOMa,
TEeOpeMa, CIIEACTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHUE (GOPMYIHPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTeMaTHYeCKON MHAYKIMU; TPOBOAUTH JOKa3aTeNbHbIE
paccyXIeHUs IIPH PELIeHUHN 3314, OLICHUBATh JIOTHYECKYIO
MIPaBWJIBHOCTh PACCyKICHHUI;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKECTBO,
IIOJIMHO>KECTBO, OIIEPALIMY HAJ MHOXXECTBAMU; YMEHHE

-BBITIOJTHSACT JUHEHHBIC M HEJIMHEHHBIC
onepauuy HaJl BEKTOPAMH; PEIIAET C
IMOMOIIBIO BEKTOPOB IPOCTENIINE
3aJ1auu;

- H300pakaeT Ha KOOPIUHATHOM
IJTIOCKOCTH MHOYECTBA PEILICHUI
YpaBHEHUH, HEPABEHCTB U UX CUCTEM;
-3aJ1a€T YHCIOBBIC IIOCIICOBATCIILHOCTH
C TIOMOIIBI0 (POPMYJIBI OOIIIETO YIeHa U
PEKYPPEHTHOTO COOTHOLLICHUS




HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJis
OMHCaHUs PeaIbHBIX MPOIECCOB U SIBJICHUMN NP PELICHUU
3a/1a4, B TOM YHUCJIC U3 JPYTUX y4EOHBIX MPEIMETOB;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepecTaHoOBKa, YUCIIO COUETaHU, YUCIIO MePEeCTaHOBOK; OMHOM
HeroToHa; yMeHue npuMeHsTh KOMOMHATOPHBIE (PAKTHI U
paccyxaeHus Uil pelIeHus 3a/1aY;

-yMETbh ONEPUPOBATH MOHATHIMU: HATYPATIbHOE YUCIIO, IIEJI0e
YHCJI0, OCTATOK 10 MOAYJIIO, PalliOHAILHOE YHCIIO,
HPpAIMOHATIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, 1IEJIbIX,
palMoOHAIBHBIX, ICUCTBUTEIBHBIX YHCEI, YMEHUE
UCIOJIb30BaTh MPU3HAKYU JIETMMOCTH, HAMMEHBIINI 00IIni
JeNnTeNb U HauMeHbIee olliee KpaTHoe, anroput™ EBkimnaa
MIpH pEIICHUH 33]1aY;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATHSAMU: CTETIEHB C IIENbIM
MOKa3aTelleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
palMoHaIBHBIM IMOKAa3aTeIeM, CTETICHb C JIEHCTBUTEIILHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm duciia, CHHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJILHOTO YUCIIA;

- YMETbh ONEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUH U HEPABEHCTB, PABHOCWIIBHOCTh YPABHEHUH,
HEPaBEHCTB U CUCTEM, pallMOHAIbHbIE, UPPALIMOHATIbHBIE,
MoKa3areabHbIe, CTETIEHHBIE, JTorapu(MUIECKuE,
TPUTOHOMETPUUIECKUE YPaBHEHUS, HEPABEHCTBA U CHCTEMBI;
yMEHHUE pPelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX MPUEMOB; peliaTh ypaBHECHHUS,
HEPaBEHCTBA U CUCTEMBI C TTapaMEeTPOM; IPUMEHSATH
ypaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JIsl pEILIEHUs




MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX o0jacTeit
HAaYKHU U PEAIbHOM KU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPpaduK HyHKIHUH,
oOpaTtHas QyHKIHS, KOMIO3UIIUS (PYHKIUH, THHEHHAS
dbyHKIMS, KBagpaTHIHas PYHKIUs, CTeNeHHass (DYHKITUS C
LIeJIBIM [TOKa3aTeeM, TPUTOHOMEeTprudeckue QyHKIUH,
oOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUH, TOKa3aTeabHas U
norapupmMuyuecKkas QyHKIUH; YMEHHE CTPOUTH Tpaduku
(byHKIMH, BBIIOTHATH TpeoOpa3oBaHus TpaguKoB QyHKINN;
YMEHHUE HCIIOJIb30BaTh rpaduku QYyHKINHN 151 U3YICHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUHN 3a71a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U U3 PEabHOM KU3HU; BbIPAXKAaTh
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

yMeHHUE CBOOOZHO ONEpUPOBATh MOHATUAMU: YETHOCTD
GyHKINHU, TEPUOANYHOCT (PYHKIIUH, OTPAHUYEHHOCTh
(yHKIIMH, MOHOTOHHOCTb ()YHKIIUH, SKCTPEMYM (PyHKIIHH,
HanOoIbIIee M HAMMEHbIIIee 3HaYeHNS (YHKIINU Ha
MIPOMEXYTKE; YMEHHUE MPOBOANTH MCCIEIOBaHNE (PYHKIINH;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U rpa@UKu QYHKIUH JIs
peleHys ypaBHEHHIA, HEPAaBEHCTB U 33/1a4 C TTapaMeTpaMu;
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHIMHU:
M0CJIeI0BATENbHOCTb, apu(METHUECKas IPOTPECcCHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroOIIas
reoMeTpHUecKas IPOTPECcCHsl; YMEHHE 33/1aBaTh
MOCJIETIOBATEIPHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX

bopmyir;




- YMETh ONEPUPOBATH MOHATHAMH: HEPEPHIBHOCTH (PYHKIUH,
acCUMIITOTHI rpaduka GyHKINH, IEpPBast U BTOPAst MPOU3BOIHAS
(GyHKINHU, TEOMETPUIECKUN U (PU3MUECKUI CMBICT
IPOM3BOAHOM, TEpBOOOpa3Hast, ONPEAEICHHBIN HHTETPAIT;
YMEHHE BBIYHCIIATH IIPOU3BOIHBIE CYyMMBI, IPOU3BEICHHS,
YaCTHOTO U KOMIO3UIMH (YHKIMH, HAXOAUTh YpPaBHEHHUE
KacaTelnbHOU K rpaduky QyHKIUY;

YMEHHE HCII0JIb30BaTh MMPOU3BOIHYIO JUISI UCCIICAOBAHUS
GyHKIMH, UTST HAXO0XKICHHUS HAWTY4IIeTO PEIICHUS B
MPUKIIAJHBIX, B TOM YHCJIE COIUATBHO-YKOHOMUYECKUX U
(bu3NYeCKuX 3a/1a4ax, JUisl ONMPEeICHUS] CKOPOCTH U
YCKOPEHHMST; HAXOJUTH IJIOMAAN ¥ 00BEMBI (UTYP C TIOMOIIIBIO
MHTerpaa;

- YMETh ONEPUPOBATh NOHATHUAMH: KOMILIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOYJIb U QpTyMEHT
KOMIIJIEKCHOTO YHcIa, (hopMa 3arnucu KOMIUIEKCHBIX YHCell
(reomeTpuueckasi, TPUTOHOMETpHYECKasl U anredpandeckas);
YMETh POU3BOJIUTH apu(pMeTHIeCKre NeHCTBHS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH TPHMEPHI
WCTIOJIh30BAaHUST KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: CPEHEE
apupmeTHyecKoe, MeIMaHa, HauboJbIllee U HauMEHbIIIee
3Ha4YeHUs1, pa3Max, AUCIEPCHsi, CTAaHIaPTHOE OTKJIOHEHUE JUIs
OIMCaHMs YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTHUYECKHUE JAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadM9ecKuX METOJIOB U SJICKTPOHHBIX CPEACTB; TpaduIecKu
WCCIIEIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO HArpaMM
paccenBaHMs U JIMHEWHOW PErpeccuy;




- YMETh HaXOJIUTh BEPOSATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpaduUecKux METOJI0B; MPUMEHSTh Ul PEUICHUS 3a1a4
(bopMyIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, (hopMyTy
IIOJIHOM BEpOSITHOCTH, popmyity bepHyiiu, kKoMOMHaTOpHBIE
(bakThl ¥ GOPMYJIBL; OLICHUBATH BEPOSITHOCTU PealbHbBIX
COOBITHI; yMEHUE ONIEpUPOBATh MOHATUAMU: CllydaiiHas
BEJIMYMHA, paclpeieeHHe BEPOSITHOCTEH, MaTeMaTHYECKOe
O’KHMJIaHHE, TUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHUE CIIy4alHON
BEJIMYMHBI, (PYHKINH; YMEHHE HCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeesieHul s peleHus 3a1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIINX YMCEIl, METO bl BEIOOPOUHBIX
HCCIIEIOBaHMI; yMEHUE IPUBOIUTH IPUMEPHI POSBICHUS
3aKOHa OOJIBIINX YMCEN B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MIPsIMas,
IJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YroJl,
JBYTPAaHHBIN yroJI, TPEXTPAHHBIA YTOJ1, IEpeceKaromuecs,
napajJiesIbHbIe U CKPEIIMBAOLINECs IPSAMbIe, TapaJIIIeIbHOCTh
U TEPIIEHIUKYISIPHOCTh NPSIMBIX U MJIOCKOCTEH, YTOJl MEXAY
MPSIMBIMU, YTOJI MEXKY MPSMON U IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NP PEIIEHUH 3a]1a4
U3yueHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MHUPE; YMEHHE
OIIEepPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, TPABUIIHHBIN MHOTOTPAHHUK, IPH3Ma,
nupaMua, GUrypa i TOBEpXHOCTh BPAIICHHSI, IIMITHH/IP,
KOHYC, 1ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYyCa
U [IWIMH]PA, TapaJljieIbHble OCH UM OCHOBAHHIO, CEUECHHUE
11apa, IIOCKOCTh, Kacaroliasics chepbl, HWINHAPA, KOHYCA;




YMEHHE CTPOUTH CEYeHNE MHOTOTPaHHUKA, H300paxaTh
MHOTOTPaHHHKH, (PUTYPBHI U TIOBEPXHOCTH BPAIICHUS, UX
CEUCHHSI, B TOM YHUCIIE C TIOMOUIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHATh CBOWCTBA FT€OMETPUUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEAEICHUS U3ydaeMbIX
¢buryp, BbIABUraTh FMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKkux (Guryp, 000CHOBBIBATh UM OIIPOBEPIaTh UX;
YMEHHE MPOBOANTH KIacCU(UKALIUIO GUTYP 110 pa3THIHBIM
MPHU3HAKAM, BBITOJIHATH HEOOXOAUMBIE JONOJHUTEIbHbIC
MIOCTPOCHHS;

- YMETh CBOOOIHO ONEPUPOBATH MOHITHAMU: TUIOMIA/b
¢burypsl, 00beM (PUryphl, BETUYHUHA yTIa, PACCTOSHUE OT
TOUYKHU J0 MJIOCKOCTH, PACCTOSHUE MEX]Y MTPSIMBIMH,
paccTosiHUEe MEXAY MIIOCKOCTSIMM, IUIOIAAb c(epbl, IUIOIaIb
MOBEPXHOCTU MMPaMM/Ibl, IPU3MBI, KOHYCa, IIMIINHAPA, 00BeM
Ky0a, psIMOYTOJILHOTO Mapajiesienune1a, MupaMubl,
MPU3MBI, HWIMHAPA, KOHYCa, Iapa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMHU: JIBIKEHHE,
napajuieNbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100U, M0100HbIE
¢burypsl; yMeHue pacrno3HaBaTh paBHbIE U OJJO0OHBIE (PUTYPHI,
B TOM YHCIIE B TIPUPOJE, HICKYCCTBE, apXUTEKTYpE; yMEHHUE
HCIOJIb30BATh T€OMETPUUYECKHE OTHOILIEHHS, HAXOIUTh
reoMeTpUYeCcKre BeIMUUHBI (JIMHA, YTOJ, IJI01a1b, 00beM)
MIPH PEUICHNH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peabHOM KU3HH;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TIPSIMOYTOJIbHAS
crcTeMa KOOpAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIUHATHI




BEKTOpa, CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOPA HA YHCIIO,
pasioKeHue BEKTopa 1o 0a3ucy, CKaIsipHOe IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
HCII0JIb30BaTh BEKTOPHBIN ¥ KOOPIMHATHBINA METO, IS
peLeHNsI FeOMETPUYECKUX 3a/1a4 U 33a4 IPYTUX y4eOHbIX
IIPEIMETOB;

- YMETb MOJEIINPOBATh PEAJIbHBIE CUTYaLlUN Ha SI3bIKE
MaTEMaTHKH; COCTABJIATh BhIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H, UCCIIE10BATh
IIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BaHUEM allliapara aiareopsl,
UHTEPIPETUPOBATH MOIYYEHHBIN pe3yNbTaT; CTPOUTH
MaTEMaTHYECKHE MOJIEH C TOMOLIBIO0 TEOMETPUUECKUX
MIOHATUM U BEJIMYUH, PELIATh CBA3aHHbIE C HUMM ITPAKTUYECKHE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOZEIb U
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyibTaT; PEIIATh
IIPUKJIAHBIE 3a/1a4 CPEACTBAMHM MaTEMaTHYECKOIO aHAIN3a, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
Xapakrepa;

- YMCHHE BBIOUPATh MTOAXOSIINN METOJI ISl PEIICHUS 3a/1a4u;
HOHMMAaHNe 3HAaYMMOCTH MaTeMaTHKU B M3y4EHUH TIPUPOIHBIX U
OOIIECTBEHHBIX MIPOLIECCOB U SBICHHI; yMEHHE PACIIO3HABATD
IIPOABJICHUC 3aKOHOB MaTEMATUKH B UCKYCCTBEC, YMCHUEC IIPUBOIUTH

HIpUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTEMaTHYECKON HAyKH

OKO02

- YMETh OINEpUPOBaTh MOHATUSIMM: palUOHaNbHAs (QYHKIHS,
MOKa3aTenbHas byHKIHS, CTENEHHAas byHKIHS,
norapudmuueckas (QyHKLHSA, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHble (DYHKIUHU; YMEHUE CTPOUTh TpapuKd H3yYECHHBIX
(GyHKIMH, UCTIOIB30BATh rPpaUKU MPH U3YYECHUH MPOLIECCOB U

dopMmynupyeT onpeieieHue,
BocnpousBoaur (3anuchIBaer,
BbIOUpaeT) hpopmyny (ypaBHEHHE)
BeinonnseT pacuer 3HaueHUH ¢
WCTIOJIh30BAHNEM YpaBHEHUS

(rpacukoB)

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTAHT




3aBUCHUMOCTEH, NpU pELIEHUH 3a7ad U3 JPYIHX Y4eOHBIX
MPEIMETOB U 33]1a4 U3 PEaTbHOM )KU3HU; BBIPAXKATh (OPMYIIaMU
3aBUCHUMOCTH MEKIy BEIUUUHAMU;

- YMETh ONEPUPOBATH NOHATUSAMU: TOKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,  HEPaBEHCTBO,
YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHHI,

CcHUCTEMA
HCPABCHCTB MW CHCTCM, pPalUOHAJIIBHBIC, HPpAllHOHAJIbHBIC,

[I0Ka3aTelbHbIE, CTETICHHBIE, JorapupMHUECKHeE,
TPUTOHOMETPHUYECKUE YpPaBHEHHs, HEPAaBEHCTBA W CHCTEMBI;
YMETh peliaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO
pa3NMYHBIX TPHEMOB; peIIaTh ypaBHEHWs, HEPAaBEHCTBA U
CHCTEMBI C MIapaMeTPOM; NPUMEHATh YpPaBHEHUs, HEPABEHCTBA,
UX CHUCTEMBI JUIS pPEeLICHUs MaTeMaTHYeCKUX 3a/1ad U 3a7ad U3
pa3nuyHbIX 001acTe HAYKU U peallbHOM KU3HH;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHAMMU: JIBHKEHHE,
napasiesIbHbI NePeHOC, CHMMETPHS Ha INIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue Mo00us, TOJ0OHbIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U II0JI00HbIE (PUTYpHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
WCTIOJIH30BATh TEOMETPUUYECKIE OTHOIICHHS, HAXOIUTh
reOMeTPHUECKUE BETUUNHBI (JITTMHA, YOI, TUIOIAdb, 00BEM)
IIPU PELIeHNH 33134 U3 IPYTUX YyUeOHbIX IPEIMETOB U U3

peanbHON KU3HU

— Ananusupyer pe3ynapTaT pacuyera
— IlpuBogut npumepsl
MPAKTHYECKOT0 UCTIOIb30BaHUS

Jlnst noHATHA:
panoHanbHas QyHKIMS, TOKa3aTeabHas
GbyHKuus, creneHHas QyHKIHs,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHUYSCKHE (HYHKIUH,
oOpatHble PYHKIMH, TOKIECTBO,
TOKJIECTBEHHOE TIPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCUIILHOCTh YpaBHEHUM, HEPABEHCTB
Y CUCTEM, PallHOHAIBHEIC,
UppalMOHaNIbHBIE, TOKa3aTelbHEIE,
CTCTICHHBIE, JTIOTapH(PMUICCKHE,
TPUTOHOMETPHUUYECKUE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI, : JIBIDKECHUE,
napajieNnbHbIN epeHoc, CHUMMETPHS Ha
IJIOCKOCTH M B IPOCTPAHCTBE, TTOBOPOT,
npeoOpa3oBaHue o100, TOI00HBIE
(buryphl; yMETh paclio3HaBaTh paBHbIC U
mo00HbIe GUTYPHI, B TOM YHCTIE B
MIPUPOJIE, UCKYCCTBE, apXUTEKTYpE

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboOT
KonrtponsHas pabora

Brinoinenue
SK3aMEHAIIMOHHBIX 3aJaHNUNI

OKO03

- yMEThb  OIEpUPOBaTh  IMOHATHAMH:  palUOHAIbHBIE,
VpPPALMOHAJIBHEIE, MIOKa3aTebHBIE, CTEIIEHHBIE,
jJorapu@mMuyueckKue, TPUTOHOMETPUYECKHUE  YpaBHEHHS U

HEpPaBEHCTBA, X CUCTEMBI;
- YMEThb OIIEpUPOBATh NOHATHUSIMHU: MHOTOTPAHHHUK, CEUYCHUE
MHOTOTpaHHUKa, KyO, TMapajuleJielurne]l, Mpu3Ma, MUpaMHuiaa,

— ®@opmynHpyeT OIpeesieH e,

— BocnpousBoauT (3amuceIBaeT,
BbIOUpaeT) popmyny (ypaBHEHHE)

— Bemonnser pacuer 3HaueHni ¢
WCTIOJIh30BAHNEM YpaBHEHUS
(rpacukoB)

— AHanu3upyeT pe3yapTaT pacuera

TectupoBanue

YceTHBII onpoc
Maremarnueckuit
JUKTAHT
NuauBuayanbHas
caMmocTosiTeNbHas paboTa




¢durypa u MOBEpXHOCTb BpALICHUSA, IHIUHAP, KOHYC, MIap,
cdepa, cedeHus GUTYpHI BpaIlIEHUs, IIOCKOCTh, KaCAIOIIAsICs
cdepsl, MIIMHIPA, KOHYCA, TUIOIAb IOBEPXHOCTH MUPAMUJIBI,
NpHU3MBI, KOHYCa, IMIMHApA, TUIomanb chepbl, o0beM Kyoa,
NPSIMOYTOJIBHOTO  MapajuleienuIe/ia,
WINHAPA, KOHYCa, Iapa; YMEHHUE U300pakaTh MHOTOTPaHHUKU

UpaMuzpl, IPU3MBIL,
U MOBEPXHOCTH BPAICHUS, UX CEYECHHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh

pacrio3sHaBaTb YMETb

CUMMETPUIO B IIPOCTPAHCTBE;
pacro3HaBaTh PABWIBHBIE MHOTOIPAHHUKY;

- YMETb OIIEPUPOBATH IIOHATUIMU: IPSIMOYIOJIbHAsL CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE NPOMU3BEIECHHE, YTOJl MEXY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA HAa YNCIIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPUHATHI CEPEHHbI

OTpE3Ka, paCCTOAHUC MCIKAY ABYMS TOYKaMU

— IlpuBogut npumepsl
MPAKTHYECKOT0 UCTIOIb30BaHUS

Jlnst noHsATHA:
paloHaIbHble, HppaloHAIbHbIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
norapu@MuUecKue, TPUrOHOMETPUYECKUE
ypaBHEHUS U HEPABEHCTBA, NX CUCTEMBI,
MHOTOTPaHHUK, CEUEHUE MHOTOTPaHHUKA,
KyO, mapayienenure], mpusma,
nupamua, GuUrypa u moBepXHOCTh
BpallICHUs, IWIMHID, KOHYC, 1ap, cdepa,
cedeHus (UTrypsl BpallleHus, TUIOCKOCTb,
Kacaromasicsi cepsl, IMIIUHIPA, KOHYCa,
TIOLIA/Ib TOBEPXHOCTU MTUPAMU/IBL,
MPU3MBI, KOHYCA, IWIHHIPA, TUIOMAIb
cdepbl, 00beM KyOa, MPSIMOYTOIBHOTO
napajuiesienuIe/ a, TUPAMHUIbI, TPU3MBIL,
IWJIMH]Ipa, KOHYyca, [1apa;
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOpPJIUHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJISIPHOE MTPOU3BEICHNE, YTOJI
MeX1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO

IIpencraBnenue
PE3yJIbTaTOB
MPAaKTUYECKUX paboT
KontponsHas paborta

Brinoinenue
SK3aMEHAIIMOHHEIX 3aJaHUNI

OK04

- YMCTb OICPUPOBATHL MOHATHAMMU: CJ'Iy‘IaI\/’IHI)II\/JI OIIBIT H
cllydaiiHoe COOBITHE, BEPOSITHOCTD CIIy4ailHOrO COOBITUS; YMETh
BBIUUCIIATE BEPOSATHOCTh C HCIOJIB30BAaHUEM TIpaUuecKUux
METOJIOB; TNPHUMEHATH (OPMYIBI CIOXKEHHS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (aKkTbl M (GOPMYNbI TNpU
pelIeHnH 3ajiay; OLEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMH BEJIMYMHAMHU; YMEHUE MTPUBOIUTH
IMPUMEPEI ITPOABJIICHUA 3aKOHA OOJIBIINX YHCE B MPpUPOAHBIX U

0OIIECTBEHHBIX ABJICHUSIX;

—  ®opmynHpyeT oIpeesieHue,

— BocnpousBoauT (3amuceIBaer,
BbIOUpaeT) hpopmyiny (ypaBHEHHE)

— Bemonnser pacuer 3HaueHnH ¢
UCIIOJIb30BAHNEM YPaBHEHUS
(rpadukoB)

— AHanuM3upyeT pe3ysbTaT pacyera

— IlpuBogut nmpumepsl
MPAKTUYECKOTO HCTIOJIb30BAHMS

Jlnst nowsATHIA:

TectupoBanue

YcTHBII onpoc
Maremarnueckuit
JTUKTaHT
NuauBuayanbHas
caMmocTosiTeNbHas paboTa
IIpencrasnenue
pe3yabTaTOB
MPAKTUYECKHUX paboT




- YMCTb CBO60[[HO OIICPHUPOBATH MMOHATHUAMU: CTCIICHL C LCJIBIM

[I0Ka3aTejeM, KOPEHb HATypaJbHOM CTENEHH, CTENEHb C

panMoHaNbHBIM TOKA3aTeleM, CTENeHb C JACUCTBUTEIbHBIM
(BeIIECTBEHHBIM) IIOKa3aTelieM, JIOrapudM 4Yucia, CHHYC,
KOCHHYC U TaHI'€HC TIPOM3BOJILHOTO YHCIIA;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: TPAPUK QYHKIUH,
oOpatHas (QyHKUMS, KOMIO3UIUS (GYHKIUN, JTUHEHHas
GyHKIUS, KBaapaTU4Has (YHKIUS, CTEICHHAs (QYHKIUS C
byHKIUH,
oOpaTHBIE TPUTOHOMETpPUYECKHE (DYHKIHMU, TOKa3aTelIbHAS U
(GyHKIMH;  yMETh rpaduKu
GyHKIHUH, BBITOTHATH IpeoOpa3zoBaHus TpaduKkoB GyHKIIHI;

- YMETh HCHOJb30BaTh Tpadukd QYHKIUNA I U3YyYCHHS
MPOIIECCOB M 3aBUCUMOCTEH NPHU PEUICHUU 3aJad U3 JIPYTUX
y4eOHBIX TPEIMETOB W U3 pealbHOM JKU3HU; BBIPAKATH

(I)OpMy.HaMI/I 3aBUCUMOCTH MCIKIY BCIIMUNHAMU,

O ECJIbIM I1OKa3aTciieM, TPUTOHOMCTPHUYCCKUC

norapudmudeckas CTPOUTH

- CcBOOOJIHO ONEpPUPOBATH MOHATHUSAMHU: YETHOCTh (YHKIUH,

bynxunm, bynxuum,
MOHOTOHHOCTb (YHKIIMH, SKCTpeMYM (DyHKIIMH, HAauOOIbIlIee U

MEPUOTUYHOCTD OTPaHUYECHHOCTh
HauMEHbIIIEe 3HAUYCHUs] (DYHKIIMH Ha TPOMEKYTKE, YMETh
MPOBOAMTH UCCIEIOBAaHUE (PYHKIIHH;

- YMETh HCTIOIH30BaTh CBOMCTBA U rpauKu GyHKIUH s
pELIEHNs YpaBHEHU, HEPABEHCTB U 3a/1a4 C [MapaMeTpaMu;
M300pakaTh Ha KOOPJUHATHOMN TUIOCKOCTH MHOYKECTBA
pelLIeHN ypaBHEHU, HEPABEHCTB U UX CUCTEM

CITy4alHBIHN OIBIT U CIIy9aifHOE COOBITHE,
BEPOSTHOCTH CIYYailiHOTO COOBITHUS;
YMETb BBIYHMCISATH BEPOATHOCTB C
UCIOJIb30BaHUEM IPahUIECKUX METOJIOB,
CTEIIEHb C LEJIBIM [T0Ka3aTesIeM, KOPEHb
HaTYpaJbHOH CTENEHH, CTETICHb C
palMoHaIbHBIM [10Ka3aTelIeM, CTEIEHb C
JEHCTBUTENBHBIM (BELIECTBEHHBIM)
rokaszaresieMm, Jorapudm 4ucia, CHHYC,
KOCHHYC U TAaHT€HC TPOU3BOJILHOTO
yucna, rpaguk GyHKIUU, 0OpaTHas
GyHKIMS, KOMITO3UIHS (QyHKIINH,
JTUHeWHas QYyHKIUS, KBa{paTH4YHas
GbyHKIMsA, cTeneHHas QyHKIHS C TeITbIM
noKa3aTesieM, TPUTOHOMETPUYECKHe
¢byHKIMH, 0OOpaTHBIE
TPUTOHOMETpUYECKHE (PYHKIIUH,
MoKa3zaTebHast U JiorapuMuieckas
(GyHKINU; YETHOCTh (PYHKIUH,
MEPUOTNIHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
¢byHKIMHU, HanboIbIIee U HAUMEHbIlIee
3Ha4eHUs1 QYHKINU Ha IPOMEKYTKE
BeinonHseT BepHOE OCTpOEHKE
rpaduKoB MO GYHKIMSIM U BBITIOTHSIET
aHaJIN3 CBOMCTB (PYHKIUH

KonrponsHas padora

Brinonnenue
3K3aMEHAILIMOHHBIX 3aJaHuN

OKO5

- YMETh ONEpPUPOBaATh MOHATHSIMU: CpellHee aprupMeTHIECKOoe,
MearaHa, HaumOOoJblllee M HauMEHbIIee 3HAuYeHUs, pa3Mmax,
JMCIIepCUsl, CTaHAApPTHOE OTKJIIOHEHHWE YHCIOBOrO Habopa;

YMCHHC H3BJICKATBh, HHTCPpHIPCTUPOBATH I/IH(I)OpMaI_II/IIO,

- OMEPHUPYET MOHIATUSIMH CITyYalHbIN
OTIBIT U CIy4ailHoe cOOBITHE,
BEPOSTHOCTH CIYy4aiHOTO COOBITHS,
MaTeMaTHYECKOE OKUAAHNE, UCTIEpCHs,

TectupoBanue
YcTHBII onpoc
MaremaTtudeckuii
JUKTAHT




MPEJICTABICHHYI0 B TaOJMIaX, Ha jauarpaMMax, rpadukax,
OTPAXKAIOLIYI0 CBOWMCTBAa pPEAJIbHBIX IPOLECCOB M SBJIECHUMN;
MIPEICTaBIATh NH()OPMAIIUIO C TIOMOIIBIO TAOIHII U JUATPaMM;
HCCIEA0BATh CTAaTUCTUYECKUE JAHHBIE,
MIPUMEHEHHEM rpapUuecKUX METOI0B U 3JICKTPOHHBIX CPEJICTB;
- YMETh ONEPUPOBATh MOHATHAMU: TOUKA, MpsMasi, INIOCKOCTb,

B TOM YHCIEC C

IIpOCTPaHCTBO, I[ByrpaHHLIﬁ yroJji, CKpeuBarOmuecs mpsmMbIcC,

MapaJUICIbHOCTh W NEPHEHAMKYJISIPHOCTb  IPSIMBIX U
IJIOCKOCTEM, Yrojl MEXKIy IPSIMBIMHM, YroJl MEXIy IpsSMOH U
IJIOCKOCTBIO, YTOJI MEKAY IJIOCKOCTSMH, PACCTOSHUE OT TOYKU
N0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH, PacCTOSHUE
MEXY ILNIOCKOCTSAMHU;

- YMETh UCIIOJIb30BaTh MPH PEILICHUH 33]a4 U3yUeHHbIE (DAKThI
U TEOPEMBI IUIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbI

00BEKTOB OKPYXKAIOIIEro MUpa

CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa;

- HHTEPIPETUPYET UHPOPMALIUIO,
IPEACTaBICHHYIO B TA0IUIAX, HA
auarpaMMax, rpadukax;

- OIIepUpYyeT MOHATUAMH TOUKA, IpsAMast U
IUIOCKOCTB B IIPOCTPAHCTBE,
MapajIeIbHOCTh U MEPIECHINKYISIPHOCTD
MPSIMBIX U IFIOCKOCTEH, PaCCTOSIHUS
MEKIY TOUYKAMH, TIPSIMBIMU U
TUTOCKOCTSIMU; YTIIBI MEXTY TIPSIMBIMH,
IPSIMOU M TUIOCKOCTBIO M MEXKIY
TUIOCKOCTSMU

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboOT
KonrtpomnsHas pabora

Brinoinenue
SK3aMEHAIIMOHHBIX 3aJaHNUNI

OKO06

- YMETbh OIIEPUPOBATH IMOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOIIBIO N3YYEHHBIX (DOPMYIT KOOPUHATHI CEPEHHbI
OTpe3Ka, PACCTOSHUE MEXKIY ABYMs TOYKAMU;

-yMeTb BbIOMPATh MOAXOIAIINNA U3yUSHHBIH METO JUIs
peleHus 3a/1au, paclo3HaBaTh MaTeMaTudeckue (hakThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE MPUBOJUTH IPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH ITOHATUAMU: CIIYYaAWHBINA OIBIT U
ciyyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS;

- OIIEpUPYET NOHATUAMM: NIPAMOYTOJIbHAs
CUCTEMa KOOPJIMHAT, KOOPANHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKaIAPHOE
IIPOU3BENICHUE, YTOJI MEKly BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha 4YUCIIO;

- BBIYMCIIIET KOOPAUHATHI CEPEIUHBI
OTpE3Ka U PaCCTOSTHUE MEXKY IBYMS
TOYKaMU; IPUBOJAUT MPUMEPHI
MIPAKTHYECKOTO MCIOJIb30BAHMS
MaTEMaTHYECKUX OTKPBITHI;

- OMEepUPYET MOHITUAMU: CIydAMHBIN
OTIBIT U CITy4yaifHoe coOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS;
Clly4aliHbI€ BEJIMUUHbI

TectupoBanue

YcTHBII onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencrasnenue
pe3ynabTaToB
MPAKTUYECKHUX paboT
KonTponbhas pabora

Brimonnenune
SK3aMEHAIIMOHHEIX 3aJIaHUU




YMETh BBIYHCIATH BEPOATHOCTH C UCIOJIB30BAHUEM
rpadMUecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOUHATOPHBIE (DAKThI U
(bOpMyJIBI TIPU PELICHNH 3a/1a4; OLCHUBATh BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4aiiHBIMU
BEJINYMHAMU; YMEHHUE IPUBONUTH IPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YMCEI B IPUPOIHBIX U OOLIECTBEHHBIX

- BBIUUCIIICT BEPOSITHOCTD, IIPUMCHSIS
(hOpMYIIBI CIIOKEHUSI U YMHOKCHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIC (DaKThI U
(hopMyIIBI IPU pEIICHUH 3a/1a4;
OLICHUBAET BEPOSITHOCTH PEATTbHBIX
COOBITHIA; TPUBOJIUT MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIITNX YHCEN B
MIPUPOIHBIX U OOIICCTBEHHBIX SBICHUSIX

SIBIIGHUSX
OKO07 - YMETb OIEpUpPOBATh MOHATHAMHU: (DYHKIHS, HENpEepbIBHAS — ®@opMmyHpyeT ONpeesieHuE, TectupoBanue
GbyHKIMSA, TPOM3BOIHAS, TIEPBOOOpasHas, ONpPEACICHHBIHN — BocnpousBoauT (3anuceIBaer, YcTHbIN onpoc
WHTETPaJl; YMETh HAXOAUTHh MPOU3BOIHBIC JIIEMEHTAPHBIX BbIOMpacT) Gopmyity (YpaBHEHHE) | MareMaTudecKuii
(GYHKIMH, UCIIOIB3Ysl CIPABOYHbBIE MATEPHAIIBI; UCCIIENOBAThH B — Bemonnser pacuer 3HaYCHUH C JTUKTAHT
o UCIIOJIb30BaHUEM YpaBHEHUS
IPOCTEHIIMX Cay4asX (yHKIMM HA MOHOTOHHOCTb, HAXOAUTh (rpadp ) NunuBuayanbHas
. rpauKoB
HauOoJIbIIME W HAUMEHbLIME 3HaueHWsl (YHKUUI; CTPOUTH P caMmocTosiITeNbHas paboTa
— AHanu3upyer pe3yJbTaT pacuera I
rpa@uKd  MHOTIOWIECHOB WCIIOJBb30BaHUEM  amIapara TaBJICHU
pad OrOYJIEHO c CI0JIB30 e p _ TlpuBomuT npuMeps! penc eHHue
MaTEeMaTHUYeCKOro aHajiu3a; MNPUMEHATh IPOU3BOAHYIO IPHU [PAKTHYECKOr0 HCTIONb30BAHMS pe3yiabTaToOB
pelmleHuM  3aJad  Ha  JBWKCHHWE, pEIIaTh  IPAKTUKO- | J{jisi MOHSTHIA: MPaKTUYECKHUX paboT
OpPHUEHTHUPOBAHHBIC 33jlaud Ha HAWOOJbINHEe W HaWMeHblme | QyHKIMA, HenpepbIBHAsA QyHKIM, KonTponbhas padbora
3HA4YEHMsI, HA HAXO0KJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS; IIPOM3BO/IHAS, TEPBOOOpPA3Has, Beinonuenune
- YMETh ONEPHUPOBATH MOHATUIMMU: JIBHKCHHE B IIPOCTPAHCTBE, OMPCACTICHHDIN HHTCTpal, 9K3aMCHAIIMOHHBIX 3aJJAHUUN
JBUKEHHE B IIPOCTPAHCTBE, IOJOOHBIE
1oJ100HbIe (GUTYPBI B IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHUE
N . 5 5 (Gurypsl B IpoCTpaHCTBE; UCIOIb30BATh
IUIOIIA/IeH [OBEPXHOCTEH M O0BEMOB MONOOHBIX (QUIYp mPH | (oo oo ruTomaeii oBepXHOCTEH 1
PCIICHAM 3112, 00bEeMOB NOAOOHBIX (DUTYp MPH PELICHUH
- YMETh BBIYHMCIIATH T€OMETPUYECKHE BEIMUMHBI (IJIMHA, YTOJ, | 3a[a4; FTEOMETPHYECKHE BETHUMHEI
JI0111a]Th, 00BEM, TUIOMIAAh TTOBEPXHOCTH ), UCTIONB3YS (MHa, yrou, miomaab, 00beM, MJIOoaIb
U3y4eHHBIC POPMYJIIBI H METOIBI TIOBEPXHOCTH)
NK-2.2 | - yMeTh CTPOUTH rpapuku GYHKIUHN, XapaKTePU3YIOIINX - BOCTIpOMU3BOJUT BUJ rpaduka pynkuun | TectupoBanue
MK3.2. | paboTy 2JEKTPUUECKOTO U HNEKTPOMEXAHUIECKOTO CHHYCOB YeTHBIN onpoc

obopynoBaHus




- YMeTb OIPEJENIATh B3aMMOCBS3b MEX/ly IapaMeTpaMu
MaTeMaTH4eCcKON QYHKIIMHN U XapaKTePUCTHKAMU 3JIEKTPOHHO-
MEXaHUUYECKUX MPOLIECCOB

- YMETb paCCUUTHIBATh XaPAKTEPUCTUKU, U3MEPEHHE KOTOPBIX

HC BO3MOXXHO, MCTOJaMH MaTEMAaTHYCCKOI'O aHajIn3a
- YMCTb CUCTCMATU3UPOBATDb NPCAOCTABJICHHBIC JAHHBIC 1
OTO6pa)KaTB HUX B BUJC Ta6HI/IH U TuCTOorpamMm

- OIpeJIeNsieT B3aMMOCBS3b MEKTY
napaMeTpamMu MaTeMaTu4ecKoi (pyHKIuu
Y XapaKTePUCTUKAMHM 3JICKTPOHHO-
MEXaHHYECKUX TPOIECCOB

- CHCTEMaTH3UPYET MPE0CTaBICHHBIC
JaHHBIC U 0TOOpakaeT UX B BHJIC TAOIUIL
Y THCTOTPaMM

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboOT
KonrtpomnsHas pabora

Brinoinenue
SK3aMEHAIIMOHHBIX 3aJaHNUNI




