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1. OBIIAA XAPAKTEPHCTHUKA PABO‘{EI‘/'I ITPOI'PAMMBI
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIUIIVIMHBI OY /.12 MATEMATHUKA

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoil nporpammsel CIIO:
Pabouass mporpamma 00mIe00pa3oBaTeNbHON yYE€OHOW MUCHUIUIMHBI SBIISICTCS YaCThIO
OCHOBHOM 00pa3zoBatenbHON Tporpammsel B cootBeTcTBUM ¢ PI'OC CITO 15.02.16 Texnomorus

MalInHOCTPOCHMUA,

BXOASLIEH B  YKPYIHECHHYIO

MalIMHOCTPOEHUE
1.2. leqn u muIaHupyeMble Pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:
1.2.1. Ileap AUCHUILIMHBI
CopepxaHue MpOrpaMMbl OO0IIE0Opa3oBaTENbHON YUeOHOW MaTeMaTHKa HaIlpaBlIeHO Ha
JOCTHKEHHE PE3YJIbTATOB €€ N3ydeHus B cooTBeTCTBUU ¢ TpeboBanusiMu @I'OC COO ¢ yuerom
npodeccuonansHoi HanpasneHHocT OI'OC CIIO.
1.2.2. Ilnanupyemblie pe3ybTaTbl OCBOCHUS 0011€e00pa30BaTeIbHOI yUeOHOl JUCHMILUIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue nucHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K

rpymniy

cunenuainpaocteir  15.00.00

[InanupyeMble pe3yJbTaThl 00yUeHHUs

Oo0uue /|

npodeccuoHaJIbHbIE

KOMIIETCHIIHH O06mme JlacuMIIMHapHbIE

OK 01 BsiOupaTh- TrOTOBHOCTH K TPYyAY, OCO3HAHUE-BIANETh METOJaMU JI0KA3aTEJbCTB,

CIIOCOOBI PEIICHUAEHHOCTH MacTepCTBA, TPYI0Jt00Ke; [|[AITOpUTMAMU PEIlIeHus 3a/1a4; YMEHHE

3amay - FOTOBHOCTb K aKTUBHOH/(QOpMYIHpPOBaTh orpezeneHus,

NpOoQECCUOHATBHON  |1eATEIbHOCTH  TEXHOJOTHYECKOM  H[aKCHOMBI U TE€OPEMBbI, IPUMEHSTh HX,

eI TeIbHOCTH COLIMATIbHOU HaINpPaBJIEHHOCTHU,[IPOBOAUTD JI0Ka3aTeJIbHbIE]

[IPUMEHUTEIBHO K[CIOCOOHOCTh WHULMUPOBATH,[pACCYKACHHS B XO/I€ PEILIEHUS 3a1a4;

[pa3TUYHBIM [UIAaHUpOBaTb U CaMOCTOSITENIBHO YMEThb OINEpPUpPOBaTh IOHSTHUIMMU:

KOHTEKCTaM BBITIOJHATH TAKYIO JEATEIBHOCTD; CTEeNeHb 4Yucia, Jorapudm uucia;
- UHTEpeC K pa3iuuHbIM cdepamMyMEeHUE  BBIIOJHATH  BBIYUCICHUE
NpodecCHOHATIBLHOM 1eATENbHOCTH,  [3HAUEHUI u npeoOpa3oBaHus]
OBnaneHue YHHUBEPCAIbHBIMHU[BBIPAKEHUM €O CTENEHSAMU U
y4eOHBIMU M03HaBaTeJIbHBIMHU[TIOTapupMamu, npeoOpa3oBaHus
EHCTBUSIMU: IPOOHO-pallMOHATILHBIX BBIPAKEHUI;

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENIBHO (OPMYJIMPOBATH U
AKTyaJIu3UpOBAaTh npo0iemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHaBJIMBaTh  CYLIECTBEHHBIN
MpU3HAK WM OCHOBAHHS s
CpaBHEHU, KJ1accupukammum 41
0000IIECHHS;

ONpeAeNsiTh UeNMH JesTeIbHOCTH,
3alaBaTh TMapaMeTpbl U KPUTEPUU HX
ITOCTHKEHUS;

BBISIBJISITh ~ 3aKOHOMEPHOCTH |
[POTUBOPEUYUS] B PaccMaTPUBAEMBIX
SIBIICHUSIX

YMETh ONEPUPOBATH TOHITHIMU:
pallOHANIbHBIE,  HpPpALOHAIBHBIE,
MOKa3aTelbHbIC, CTETICHHBIE,
IorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YpPaBHEHHS W]
HEPaBEHCTBA, X CUCTEMBI;

YMETh OTEPUPOBATh TOHSATHIMU:
(byHKkuus, HempepbiBHAsS —(QyHKIMS,
[IPOM3BOJIHAS, nepBoooOpasHasi,
ONpENeIeHHBI  MHTErpajl;  yMeTb
HAXO/IUTh MIPOU3BOJTHBIC
HIIEMEHTAPHBIX (DYHKIUHA, HCIOIB3YS
CIpaBOYHBIC MaTEPUAIIbI, UCCIIETOBATh
B NPOCTEHIINX ciydasx (YHKIHUU Ha|

MOHOTOHHOCTbD, HaXOIUTH|




- BHOCHUTbD KOPPEKTUBELI B|
JCATCIIBHOCTD, OLICHUBATH|
COOTBETCTBUC  PE3YJIbTATOB  LCIIAM,
OLICHUBAThb PUCKHU HOCHGI[CTBI/Iﬁ
JICATCIIBHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIICHUE
[pU PEIICHUH XKU3HEHHBIX MPOOIeM

0) 6a3oBBIC UCCIIeIOBATEIIbCKHE
MENCTBHUA:

- BJIAAETh  HaBBIKAMH  y4eOHO-
MCCIICIOBATENIbCKOM M MPOEKTHOM|

JICATCIIbBHOCTH, HABBIKAMU PA3PCIICHU

po0Jem;
- BBIABIISATH NPUYHHHO-CIICJICTBCHHEIC
CBS3M W aKTyaJM3UpoOBaTh 3ajady,

BBIJIBUTATh THUIOTE3y €€ pelleHus,
HaXOJIUTh apryMEHTHI IS
ITOKa3aTeNIbCTBA CBOMX YTBEPKJICHMIA,
3ajlaBaTh IapaMeTpbl W KPUTEPUH|
[PEIICHUS;

- aHaJU3HPOBATH IMOJIYYEHHBIE B XOJI€
[pereHust 3aJa4n pe3ybTaThI,
KPUTHYECKU OLICHUBATh HX|
ITOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

YMETh TEPEHOCUTh 3HAHUS B
[MO3HABATEIIBHYIO W  MPAKTUYECKYIO
00JIaCTH )KU3HEACATECILHOCTH,

yMETh HMHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIacTeil;

- BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh
OPUTMHAJIBHBIE MOJX0/IbI U PELICHUS;
1 CIIOCOOHOCTh MX HCIIOJIL30BAaHUS B
MO03HaBATEILHOU u COIIMaJIbHOM|
MpaKTHUKeE

HanOOJIbIINE U HANMEHBIINE 3HAYCHHS
byHKUINH]; CTPOUTH rpaduky|
MHOTOWIEHOB C  HCIIOJIb30BaHUEM
anmnapaTa MaTeMaTU4ecKOro aHalu3a;
PUMEHSTh HPOU3BOTHYIO npy|
pELICHUH 3324 Ha JIBM)KCHUE; PEIIaTHh)
PaKTHKO-OPUEHTHPOBAHHBIC 33a4ull

Ha HauOoiblIME M  HAUMEHBIIUE
3HAYECHUs, Ha HAXOXKAEHUE IIYyTH,
CKOPOCTH U YCKOPEHUS;

YMETb ONEpPUPOBaTh IOHATUAMU:
palioHaIbHas byHKLu,
okas3aTenbHass (DYHKIMS, CTElEHHas
byHKIMA, JorapudpmuyecKasy
byHKLHSA, TPUTOHOMETPUUYECKHE
¢ynkunu, — obpartHble  (QYHKIHH;
YMEHUE CTPOUTH I'paMKU U3Y4YEHHBIX|
(yHKIHMH, UCII0JIb30BaTh T'pauKU IIPU
M3y4EHHH POLIECCOB U 3aBUCUMOCTEH,
[py peleHUM 3ajad U3 ApPYrux|
y4eOHBIX MpPEeIMETOB U 3373y U3
peanbHOU YKU3HU; BBIPAXaTh
dopMynaMH  3aBUCUMOCTH  MEXIY]
BEITMYMHAMU;

YMETh pelIaTh TEKCTOBBbIE 3ajjauy]
pasHBIX THUIOB (B TOM 4YHCIE HA|
[IPOLEHTHI, JOJAM W 4YacTd, Ha|
nBIOKEHUE, — palorty, CTOMMOCTH|
TOBapOB U YCIYT, HaJOTH, 3a/Ja4dl W3
00J1acCTH  yNpaBJ€HUs] JIMYHBIMH U
ceMEIHBIMU (PHHAHCAMU); COCTaBIISTh
BHIP)KEHUS, YPaBHEHUs, HEPABEHCTBA|
M UX CHUCTEMbI 10 YCJOBHMIO 33JauH,
MCCJIEI0BATh IIOJyYEHHOE PELICHUE U
OIIEHUBATh MPaBIOTOI00HOCTD
[PE3yJIBTATOB;

YMETh ONEPUPOBATH TOHITHIMHU:
cpeaHee apudMeTHyeckoe, MeauaHa,

HauOoJbIIEe u HauMEHbIIIee
3HA4YeHUs,  pa3Max,  JUcHepcus,
CTaH/JIapTHOE OTKJIIOHEHHE YHCIIOBOTO
Habopa; yMETh U3BJICKATbh,
MHTEPIPETHPOBATH nH(pOpMaLIO,
[pe/CTaBJICHHYI0 B TalOiMIax, Haj
arpaMmax, rpadukax,|

OTpaKaloOIIyl0 CBOMCTBa pealbHBIX|
MIPOIIECCOB W SIBJICHUIA; TPEJICTABIISITH
MH(OPMAIIMIO C TOMOIIBI0 TAOIHI] H

TarpaMm; HCCIIEI0BATh
CTaTUCTUYECKUE TaHHBIE, B TOM YUCIIE]
C IIPUMEHEHUEM rpaduyeckux|

MCTOOB U 3JICKTPOHHBIX CPCIACTB,




- YMETb OIEpUPOBaTh IOHATHIMM:
CIIy4alHBIH ONBIT U  CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO
COOBITHS; yMeHue BBIUHUCIISATH
BEPOSITHOCT ~ C  HCIOJIb30BAHUEM|
rpaMuecKuX METOJIOB; MPHUMEHSTH
(opMyNbl CIOXKEHHS U YMHOXCHMS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel W (GOPMYNIBI TPH PEHICHHUH]
3ajad;  OICHMBATh  BEPOSTHOCTH]
peanbHBIX COOBITUI; 3HAKOMCTBO CO|
CIIy4allHBIMH BEJIMYMHAMH; yMEHHE
[IPUBOAUTH TNPUMEPBl  MPOSIBICHUS]
3aKOHa OOJBIINX YHCEN B MPHUPOIHBIX]
1 OOILECTBEHHBIX SIBJICHUIX;

- YMETh OIEpUPOBaTH IOHATHIMH:

TOYKa, npsimas, IJIOCKOCTB,
[IPOCTPAHCTBO, JABYIPaHHBIM  Yrod,
CKPEIIHBAIOIINECS IpsIMBIE,
[1apaJuIeIbHOCTh y

[IEPIICHIUKYJIIPHOCTE  HPSMBIX U
[IJIOCKOCTEM, Yroja MeXAy IpPsIMBIMH,
YTOJI MEKIY NPSMOM U IUIOCKOCTBIO,
YroJI MEXIY IIJIOCKOCTSIMU,
pacCTOsiHUE OT TOYKHM JI0 INIOCKOCTH,
[paccTostHue MEXKIY PSIMBIMH,
PAacCCTOSIHUE MEXAY IIOCKOCTSIMU;
YMEHUE HCIIOJIb30BaTh IPU PELICHUU
3aa4 M3y4yeHHbIE (DAKTBI U TEOPEMBI
[JIJAHUMETPUH; YMEHUE OLICHHUBATH|
pazMepbl  OOBEKTOB  OKPYKAIOLIETO|

MHpa;

- YMETh ONEpUpOBaTh MOHATHIMH:
MHOT'OI'paHHUK, CEUCHHUE
MHOTOTpaHHUKA, KyO,

napajuieNienune, npu3Ma, mupaMmuia,
¢durypa M TOBEPXHOCTh BpAIICHHUS,
[MIMH]IP, KOHYC, I1ap, cdepa, cedeHus
(Gurypel  BpallleHUs,  IJIOCKOCTb,
Kacaromiasics  ceprl,  HUIUHApA,
KOHyca, IUIOMIAah  TTOBEPXHOCTH|
U PAMH/IBI, MIPU3MBIL, KOHYcCa,
[UTUHIpPA, TUIOMAnb cdepsl, 00beM
KyOa, PSIMOYTOJIBHOTO
napauiesienurmnesa, MU PAMU/JIBI,
MPU3MBI, IWIMHIpA, KOHYCa, IIapa;
YMEHHE M300pa’kaTb MHOTOTPAaHHUKH
1 IOBEPXHOCTHU BPAIICHHUS, X CEUCHHUS]]
OT pPYKH, C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX|
CpeICTB;,  yYMEHHE  paclo3HaBaTh
CUMMETPHIO B TPOCTPAHCTBE; YMEHHE




[pacro3HaBaTh MIPaBUJILHBIC
MHOTOTPaHHUKH;

- yYMEThb OIIEPUPOBATh IOHATHUIMH:
TBMYKEHHE B IPOCTPAHCTBE, MO00HBIE
(burypst B MIPOCTPAHCTBE;
HCIT0JIb30BaTh OTHOIICHHE ILIOMIAICH
MMOBEPXHOCTECH M O0OBEMOB TOJIOOHBIX
(buryp npu perieHuu 3auay;

- YMETh BBIYHUCIATH T'€OMETPUUYECKHE
BEJIMYUHBI (JJIMHA, YTOJI, ILJIOIIA[b,
00bEeM,  IUIONMIaJ b  IOBEPXHOCTH),
MCIIONIE3YSl W3YYCHHBIE (OPMYIBI H
METO/IBI;

- yMeTh OINEPHPOBATh MOHSITHUIMH:
MPSIMOYTOJIbHASI CHUCTeMa KOOPJIMHAT,

KOOPIMHATHI TOYKH, BEKTOpP,
KOOpJMHATBHl  BEKTOpa, CKAaJISIPHOE
[IPOU3BE/ICHUE, yroiu MEXY)|
BEKTOPaAMH, CyMMa BEKTOPOB,

[POM3BEICHNE BEKTOpa Ha YHUCIIO;
HAXOJUTh C TIOMOIIBID H3YYCHHBIX]
dbopMynT  KOOpPAMHATBHI  CEPEAUHBI
OTpEe3Ka, PACCTOSHUE MEXIY JBYMsI
TOYKAMH,

- YyMETh BBIOMpATh  TOJXOJSIIHN
W3YYCHHBI METOA JUIS  PEIICHHS

3ajauy, pacro3HaBarh
MaTEeMaTHYECKHE (bakThI y
MAaTEMATUUYCCKUEC MoAcIn B|
[TPUPOIHBIX u OOILIECTBEHHBIX
SIBJICHUAX, B HCKYCCTBEC; YMCHUE
[TPUBOIUTH IIPUMEPB]
MAaTEMATHYCCKUX OTKpI)ITI/Ifl
[POCCUICKON u MHUPOBO

MaTeMaTUYECKON HAayKH.
- YMEThb OIIEpUPOBATH MOHATUAMMU:
OIpENEIICHUE, aKCHOMa, Teopema,

CIE/ICTBUE,  CBOMCTBO,  NpPU3HAK,
TOKa3aTeIbCTBO, PaBHOCHIILHBIC
(hOopMyITHUPOBKH; yYMEHHE
bopmMyTupOBaTh obpaTtHoe u
[TPOTHUBOMOJIOKHOE yTBEPXKICHHE,
[IPUBOJIUTH IIPUMEPBHI 51
KOHTPIIPUMEPHI, UCIOIB30BAaTh METO]]|
MaTeMaTHIEeCKOHN WHIAYKIINW;
[POBOANTH JOKa3aTeNbHbIE]
pACCYXXJIEHUsl IMpU PEUICHUU 3a1ad,
OIICHUBATh JIOTUYECKYIO

[TPABUIILHOCTb PACCYXKICHUM;

- yYMETb OIEpUPOBATh IOHATUAMM:
MHOECTBO, ITOAMHOKECTBO,
OIepalK HaJl MHOXXECTBAMHU; YMEHUE]




MCII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH ammapar TS
OMHCAHUS PEAJbHBIX IPOLECCOB H
SIBIICHWI TIPU PEIICHUH 3a/1a4, B TOM|
YrCIIe U3 APYTUX YUeOHBIX IPEIMETOB;
- YMETb OIEpUPOBaTH MOHATHIMH:
rpad, cCBsA3HBIA rpad, AEpeBO, ITUKIL,
rpad Ha IUIOCKOCTH; YMEHHUE 3a]1aBaTh
1 ONUCHIBaTh TIpadbl pa3ITUUHBIMY]
crioco0amu; MCIOJIb30BaTh rpadbl mpHy|
pEIICHUH 3a]1aY;

- yMeTb CBOOOJHO ONEPHPOBATH
[TOHSTUSIMHU: COYETaHHE,
[EPECTAHOBKA, YHUCJIO COYETAHUM,
YK CIIO MepPEeCTaHOBOK; OuHOM
HproToHa; yMeHHue MIPUMCHSITH
KOMOWHATOPHBIC (hakThI 7|
paccyXKIeHus Ui pEeLICHUs 3a1a4;
-yMEeThb  ONEPUPOBATH  MOHITUIMHU:
HATypaJlbHOE YHCIIO, IIEeJI0e YHUCIIO,
OCTaTOK IO MOMYJNIO, PallOHAIIbHOE
YHICI0, HMPPALMOHAIBHOE  YHUCIIO,
MHOKECTBA HATYpalbHBIX, LIEJBIX,
PalMOHATIBHBIX, JEHCTBUTEILHBIX
YrCel; yMEHHE UCIOJIb30BAaThH
MPU3HAKH JICTMMOCTH, HaWMEHBIIUH
001K  JenuTellb W HauMEHBIIee
oO1miee KpaTHoe, anroput™m EBknnaa)
MpU pEeIIeHUH 3aj]ad; 3HAKOMCTBO C
Pa3IMYHBIMH MTO3UIIUOHHBIMY|
CHCTEMaMH CYHCIICHHUS;

- yMeTb CBOOOJHO ONEpPHPOBATH
MOHATUSIMH:  CTENEHb C  IENbIM
MOKa3zaTeleM, KOpPeHb HaTypalbHOU
CTETIEHU, CTENEeHb C PAlNOHAJBHBIM|
[okaszareseM, CTETEeHb v
EIICTBUTENBHBIM  (BELLECTBEHHBIM)
nmokaszareneMm,  Jorapudm  ymcna,
CHHYC, KOCHHYC " TaHTEHC
[IPOM3BOJILHOIO YHCIIA;

- YMETh OIEpUPOBaTh MOHSATHIMH:

TOKIECTBO, TOXJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUH M|
HCPaBCHCTB, PaBHOCHIIBHOCTH
YpAaBHEHH, HEPaBEHCTB M CHCTEM,
paliiOHAJIBHEIE, HppaluoOHaILHEIE,
MoKa3aTesbHbIE, CTETICHHBIE,
nmorapudmuueckue,

TPUTOHOMETPHUUYECKHE ypaBHEHHS,

HCPAaBCHCTBA HW CHCTCMbI, YMCHUC
CIIAaTb YpaBHCHH, HCPABCHCTBA U




CUCTEMBl C TIOMOIIBIO Pa3IUYHBIX
[IPUEMOB; peimarb YpPaBHEHHSL,
HEPaBEHCTBA u CHUCTEMBI C
[MapaMCcTpoM; NMPHUMCHATH YpPaBHCHMHA,
HEPaBEHCTBA, MX  CHCTEMbl  JUIf]
PCHICHUA MATCMATUUYCCKHUX 3aJda4d U
3a/a4 U3 PA3IMYHBIX O0JIacTell HAyKH
1 peajbHOU KU3HU;

-YMETh cBOOOJIHO  ONEpUPOBATH

[TOHSTUSIMU: rpaduk  PyHKUIUH,
oOpaTtHass  (QYHKIUSA, KOMIIO3HIIHS]
(byHKIUH, TUHEWHas — (QyHKIHA,

KBaZpaTu4Has (yHKIUS, CTEHCHHAs
(GyHKIMS € [EeTbIM  [OKa3aTeleM,

TPUTOHOMETPHUYECKHE byHKIHH,
oOpaTHbIC TPUTOHOMETPHUYECKHE
(byHKINY, noKazareibHas u
norapumuueckas GyHKIMHA; YMEHUE
CTPOUTH rpaduku byHKIUH,
BBITIOJIHATh npeoOpa3oBaHus]

rpadukoB QyHKINH;

YMEHHE  HCIOJBb30BaTh  Tpaduky|
(byHKUMN A1 U3y4eHHsI POLIECCOB U
3aBUCUMOCTEH MPHU PEUICHUH 33]a4 U3
pyrux y4eOHBIX NPEAMETOB M U3
peanbHOU JKU3HU; BBIPAXaTh
dbopMynaMu  3aBUCHUMOCTH  MEXIY)|
BEITMYMHAMU;

yMEHHE  CBOOOJHO  OIEpPUPOBATH
[OHATUSMHM:  YETHOCTh  (PYHKIIUH,
MEePUOTMIHOCTD byHKIHN,
OrPaHUYEHHOCTh ¢byHKLHY,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
(byHKLIMN, HanOoJIbIlIee U HAUMEHBIIIEE
3HAYCHUs (PYHKIUH Ha MPOMEKYTKE;
YMEHUE TPOBOJUTH MCCIIEJOBAHUE]
yHKIIM;

YMEHUE UCIOJIb30BaTh CBOWCTBA W
rpaduku  QyHKIMA JUIST  pEIICHHS]
YpaBHEHMI, HEpPaBeHCTB M 3aj1ad (|
[apaMeTpamus; n300pakaTh HA|
KOOPJAMHATHOM IMIIOCKOCTH MHOKECTBA]
[pEIICHU YpaBHEHUW, HEPABEHCTB W
X CHCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH

MOHSATUSMHU: MOCJIeI0BATEIbHOCTb,
apupmMeTHIecKast nporpeccus,
reoMeTpHuecKas nporpeccus,
OECKOHEYHO yObIBaroasy

FCOMCTpHUYCCKAAd NPOTPCCCU; YMCHUC
3aJaBaTh IIOCICIOBATCIbHOCTH, B TOM]




qrclie C IOMOIIBI0 PEKYPPEHTHBIX
hopmy;

- yMeThb OIEpUpPOBaTh IOHITUIMU:
HETPEPBIBHOCTH (DYHKIIMU, ACUMIITOTH]
rpaduka QyHKIUU, TEepBas U BTOpasd
[IPOM3BOIHAS ¢byHKIuy,
FCOMETPUUYECKU W (U3HYECKUH
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi,
OTpECNICHHBI  MHTErpaj; yMEHHE
HAaXOJWUTh  ACHUMITOTHI  Tpadukal
byHKIUY; yMEHHE BBIUUCIISTH
[IPOM3BOJIHBIE CYMMBI, TIPOU3BEICHUS,
YACTHOTO U KOMIO3UIMH (DYHKIUH,
HAXO/JUTh YpaBHEHHE KacaTelIbHOH K|
rpaduky GyHKINH,

YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO
ISl McclieloBaHUS  (YHKIMM, JI71s]
HAXOXKJICHHUS HAWIYUIIETO PEIICHHS B
[IPUKJIaIHBIX, B TOM YHUCJIE COI[UAIBHO-
DKOHOMHYECKUX U (U3NYECKHUX]
3ajavax, JJis ONpeielIeHHs] CKOPOCTH U
YVCKOPEHHUS; HAaXOIUTh IUIOMIAIN U]
0o0beMbl  uryp ¢ = HOMOIIBIO
MHTETpaja; M[PUBOJUTH  IPUMEPH]
MaTEeMaTUYECKOT0 MOJICTUPOBAHUS C|
[TOMOIIBIO ¢ hepeHIHATBHBIX|
YPABHEHU;

- YMETb ONEpUpOBaTh MOHATHIMM:
KOMIIEKCHOE YHCIIO, COMpPSDKEHHBIE]
KOMIUIEKCHBIE ~ YHCIIa, MOAYJIb H
ApPryMEHT  KOMIUIEKCHOTO  4YHCIIa,
dopma 3amUCH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas,
TPUTOHOMETPHUECKAs u
asireOpanyeckas); yMeTb IpOU3BOIUTH
apupMeTHyecKe necTBus v
KOMIJIEKCHBIMU YHCIIAMH; TIPUBOJIUTH
[PUMEPBI UCIIOJIb30BaHUS]
KOMIIIEKCHBIX YHCET;

- yMeTb CBOOOJHO ONEPHPOBATH

IMMOHATUIAMMU . Cp CIIHECC
apudmernyeckoe, MeaIraHa,
HanOoJIbIIIEe u HaVMEHbIIIEE
3HAYCHU, pa3Max, TUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHHUE inie:|

OIUCAHUsI YACTIOBBIX JIaHHBIX; YMEHUE]
M CCIIEI0BATh CTATUCTUYECKUE TaHHBIE,
B TOM 4HCIE€ C NpPUMEHEHUEM
rpaguIecKux METO/JIOB 151
DIIEKTPOHHBIX CPENCTB; Tpaduvecky|
1CCJIEIOBATh COBMECTHBIE




HaOIIOACHNS C TIOMOIIBI0 AMarpamm|
paccenBaHMs U JINHEWHOU PErpecCuu;
- yMeTb HaxOAWUTb BEPOSTHOCTH
COOBITHI C HCIIOJIb30BaHUEM
rpaMuecKuX MeETOJIOB; IPUMEHSTh
Ui pemieHust  3a7ad  (pOpMYIIb]
CJI0’KEHUS u YMHOXKEHUS]
BEPOSITHOCTEH, (OpMyITy  TMOIHOMH]
BEPOSTHOCTH, (opmyiy beprHymm,
KOMOWHATOpHBbIE (PAKTBI M (POPMYIIBI,
OLICHUBATb BEPOSITHOCTU pEallbHBIX

COOBITHH;  yMEHHE  ONEpUpPOBATH
MOHATUSIMH:  CIIy4aiiHas BeJIMYMHA,
pacupeneneHue BEPOATHOCTEM,
MaTeMaTH4eCKOoe OKUJaHHe,
cIiepcust u CTaHJapTHOE
OTKJIOHEHHE CIy4YallHOM BEJIMYMHBI,
byHKIUU pacupeneseHus i1
[JIOTHOCTH paBHOMEPHOTO,
[MOKa3aTeJIbHOTO W HOPMaJbHOTO|
pactpeeneHuit; yYMEHHE

MCIIOJIB30BaTh CBOMCTBA M3Y4CHHBIX
pacrpenesIeHui JUIsl PEeLeHus 3a1ad;
3HAKOMCTBO C TOHATHAMH: 3aKOH
OOoJIBbLINX qucell, METO/IbI
BHIOOPOYHBIX HMCCIIEAOBAHUN; YMEHHE
[IPUBOAUTH IIPUMEPHI  IIPOSIBICHUS
3aKOHa OOJBIINX YHCEN B MPUPOJIHBIX]
1 OOIIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH
[TOHATUSIMH: TOYKa, npsmas,
[IJIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
JTyd, INIOCKUH yTroJI, IBYTPaHHBINA yToJl,
TPEXTPaHHBIN YroJl, IepeceKaromuecs,
[apajuIeJIbHBIE W CKPELIUBAIOLIUECS
[IpsIMBIE, NapajuIeJIbHOCTh 51
[EPIEHAUKYJISIPHOCT  TNPSAMBIX U]
[IJIOCKOCTEH, Yroja MeXAy IpsIMBIMH,
YTOJI MEXIY NPSIMOM M IIOCKOCTBIO,
YTOJ1 MEXKIY IUIOCKOCTSMH; YMEHUE
MCIIOJIB30BaTh IIPH DPEIICHHH 33]1ay]
M3yuyeHHbIE  (aKThl U TEOPEMBI
[JJAHUMETPUH; YMEHUE OLICHHUBATH)
pasMepbl OOBEKTOB B OKpYXarolleMm|

MUDE; yMEHHE OIIepUPOBATH
MOHATUSIMU: MHOTOTPaHHHK, CEYECHHE
MHOTOTpaHHUKA, MIPaBHIIHHBIH]

MHOTOIPAaHHUK, MpU3Ma, MNHUPAMUA,
burypa M MOBEPXHOCTh BpaLICHMUS,
[MUIMHAP, KOHYC, 1map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUYCHUS]
KOHyCa M IWJIMHJIpA, MapalIeIbHbIE




OCH WJIM OCHOBAaHHIO, CEUCHHE IIapa,
[UIOCKOCTh,  Kacaromjasics  cgepsl,
[MJIMHPA, KOHYCa; YMEHHE CTPOUTH
CeueHNe MHOTOTPaHHUKA, U300paXkaTh
MHOTOT PaHHHKH, ¢burypsr u
[MOBEPXHOCTH BPALICHUS, UX CCUCHUS,
B TOM YHCJIE C TIOMOIIBIO YJICKTPOHHBIX
CPEICTB; yMEHHE IPUMEHSTH CBOHCTBA]
reOMETPUYCCKIX duryp,
CaMOCTOSITENILHO dbopmynupoBaTh|
OIpelieNICHNs]  U3y4aeMblx  (uryp,
BBIJIBUTaTh THUIOTE3bl O CBOMCTBaxX M|
NpU3HaKaxX TeOMETPUYECKUX (QUryp,
00OCHOBBIBAaTh WJIM ONPOBEPraTh WX;
YMEHHE TPOBOIUTH KJIACCH(PUKAIIIO
Guryp mO pa3IMYHBIM TPHU3HAKaAM,
BBITIOJHATH HEOOXOJUMBIE
ITOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO ONEPHPOBATH
MOHATUSAMHU: TIOHIAb (QUTYPHI, 00BEM
(GuUrypbl, BeTMUUHA YIia, pacCTOSHHE
OT TOYKHM JI0 TUIOCKOCTH, PacCTOSHHE
MEK1y MPSIMBIMHU, PACCTOSHHE MEXIY]
[IOCKOCTSIMHU,  IUIOmaab  cepsl,
[UIOIA/(b TIOBEPXHOCTH HHPAMHUJIbI,
[IpU3MBbl, KOHYyCa, LMIUHAPA, O0BEM|

KyOa, MPSIMOYTOJIBHOTO
napasuieNienunenaa, MUPaMHU/IBI,
MPU3MBbI, IWIMHIPA, KOHYyca, IIapa;
YMEHHE HAXOJUTh OTHOIIICHUE

00BEMOB MOAOOHBIX PUTYP;

- yMeTb CBOOOJHO ONEpPHPOBATH
MOHSATUSIMHU: TIBYKEHHE,
napajieNIbHBI TIepeHOC, CUMMETPHS]
Ha IUIOCKOCTM M B IPOCTPAHCTBE,
OBOPOT, NpeoOpa3oBaHKue MOA00OU,
110/100HbIE burypsr; YMEHUE
pacro3HaBaTh paBHblE U MOJOOHBIE
¢burypsl, B TOM YHUCJIE€ B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; yMEHHE
MCTI0JIb30BaTh reOMETPUUYECKUE
OTHOILICHMUS, HaXO/UTH
reOMETPHUECKUE BEIWYHHBI (JTHHA,
YroJ1, TUIOIAAb, 00BEM) MPHU PELICHUY]
3a/1a4 U3 APYruX y4eOHbIX MPEIMETOB
U 13 peasibHON JKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH
MOHATUSMH: MPSIMOYTOJIbHAS CHCTEMA|
KOOpDJWHAT, BEKTOpP, KOOPIWHATH]
TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa|
BEKTOPOB, MPOU3BEACHUE BEKTOpa HA)
4KCJI0, PA3JIO0KEHUE BEKTOpa 110




0a3ucy, CcKalsipHOE MPOM3BEICHUE,
BEKTOPHOE  MPOU3BEICHUE,  YIOJl
MEXITY BEKTOpPaMU; YMEHUE
MCII0JIb30BAaTh BEKTOPHBIN 31
KOOPIAMHATHBIA METOJ ISl pELICHUS]
FEOMETPUYECKUX 3aJady M 3ajJa4
IPYTUX YUeOHBIX IIPEMETOB;
OINEPUPOBATH TMOHATUSIMHU: MaTPUIA
2x2 u 3x3, omnpenenuresib MAaTPHUIIbI,
rEOMETPUYECKU I CMBICII
OIPEIETUTENS;

YMETh MOJIETTUPOBAaTh peabHBIC
CUTyallud Ha S3bIKE MaTEMaTUKH;
COCTABJISITh BBIPAKCHUS, ypaBHEHMUS,
HEPAaBEHCTBA H HUX CHCTEMBI 10|
YCIIOBHUIO 3aa4H, HCCIIEI0OBATh
[TOCTPOCHHBIE MOJEeIH C
MCIIOJIb30BAHUEM armapara ajareophl,
MHTEPIPETUPOBATH MOJTyYEHHBIN
pe3ynbTaT; CTPOUTH MaTeMaTHYECKUE
MOJIEJIA C MTOMOILbI0 T€OMETPUUYECKHUX
MOHSATUA W BEJIIMYWH,  pelIaTh
CBSI3aHHBIE C HUMHU IPAKTHYECKUE
3a/1aud; COCTaBJIATH BEPOSTHOCTHYIO|

MOZICJIb u UHTEPIPETUPOBATH
[MOJIy4eHHBIM  pe3yJjbpTaT;  pelarhb
[IPUKJIAJHBIE  3aJa4d  CPEACTBaMHy|

MaTEeMaTUUEeCKOr0 aHajau3a, B TOM|
YHCJIE COIMAIbHO-3KOHOMHUYECKOIO M|
(bu3MYECKOTO XapaKTepa;

yMEHUE BBIOUpATh MOJIXOSAIIUH
METOJ s pelIeHHs  3aJadH;
[MOHMMAaHUE 3HAYMMOCTH MaTeMaTHKY|
B W3y4YeHUU MPUPOIHBIX H
00111eCTBEHHBIX MPOIIECCOB U SIBJICHUIA;
YMEHUE pPacro3HaBaTh MPOSBICHUE
3aKOHOB MAT€MAaTUKH B HCKYCCTBE,

YMEHHE IIPUBOJUTH IIPUMEPB]
MAaTEMATHYCCKUX OTKpI)ITI/Ifl
[POCCUICKON u MHUPOBO

MaTeMaTHYeCKON HayKn

OK 02 Hcnons3oBaTh
COBPEMEHHBIE CPEJCTBA
MoucKka, aHajau3a W
MHTEPIIPETAUN
nH(pOopMaluy, "
H(pOpMaIMOHHBIE
TEXHOJOTHHI Ui
BBHITIOJTHEHUS 3aad
MpodecCHOHATBHON
EATENIBHOCTH

B oOnmacth 1[EHHOCTH  HAYYHOTO
MO3HAHUS:

-COPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY]
YPOBHIO pa3BUTUA HAayKHU 51
00I11eCTBEHHOM MPAKTUKH,

OCHOBaHHOTO Ha JWajore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B ITOJIMKYJIBTYPHOM MHDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM Y|

YMETh OTEpPUPOBATH TOHSITHIMHU:
panroHaIbHas byHKIHS,
rmokazatenbHass (DYHKIHS, CTeTeHHas|
byHKIHSA, Jorapugpmuyeckasy
byHKIHS, TPUTOHOMETPUYECKHE
¢dynkunu,  obpaTHble  (QYHKIHH;
YMEHHE CTPOUTH TpapUKU N3YICHHBIX|
(byHKLINH, HCIIOTIB30BATh TPaQUKH MTPH
M3y4eHHUH IPOIIECCOB U 3aBHCUMOCTEH,
NpU  pelieHUH 3aJad4 U3 JIPYTHUX|

IUTATENHCKOM KYJIBTYPBI KaK CPCACTBA

yueOHBIX MpeIMeTOB U 3a1ad H3




B3aMMOJCHCTBUS MEXAYy JIOABMH U
MO3HAHUS MHPA;

- OCO3HAaHUE IIEHHOCTU HAy4yHOU
NesITeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u
MCCIIEI0BATEIIbCKYIO JESITETLHOCTD
MHIUBUIYaJIbHO U B TPYIIIIE.
OBnaneHue YHUBEpCAIbHBIMY
yueOHBIMU M03HABATEJIbHBIMY
ITEHCTBUSIMU:

B) paboTa c nHpOpMaIUeH:

- BIQJCTh HABBIKAMHU  TOJTYYCHHS

MHPOPMALUK U3 MCTOYHHKOB Pa3HBIX|
TUTIOB, CAMOCTOSITEITLHO OCYIIIECTBIISTH,
[OVCK, aHalIM3, CHCTEMATH3AlUI0 |
MHTEPIIPETALUIO uH(popmManuy
Pa3JInYHBIX BUJIOB u bopm
MPEIICTaBICHHUS,

Co3llaBaTh TEKCThl B Pa3lIUYHBIX|
dbopmarax ¢ y4eTOM Ha3HAYCHUS
MHPOpPMALUK U IIEJICBOW ayJUTOPUH,
BbIOMpast OIITUMAJIBHYIO bopmy]
MPECTaBICHUS U BU3yaTH3allUH;
OLCHHUBATH AOCTOBCPHOCTD,
JICTUTUMHOCTE  MH(pOpMaruu, e
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-
DTUYCCKUM HOPpMaM,

- UCIOJIb30BaTh CpeAcTBa
MH(OpPMaLlMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B
pereHnH KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpTraHU3aIMOHHBIX 3ajga4 C
COOJIIO/ICHHEM TpeGoBaHUMH
DPrOHOMUKH, TEXHUKH O€30TacHOCTH,
CUTHEHBI, pecypcocOepexeHus,

[IPABOBbIX W O3TUYCCKUX HOPM, HOPM
MH(OPMaIMOHHON 0€30MacHOCTH;
- BJIaJICTh HAaBBIKaAMU PACIIO3HABAHUSA U

BaLUTHI uHpOopMaluy,
1H(pOpMalOHHON 0e301acHOCTH
ITMYHOCTH

[peanbHOM
bopmynamu
BEJINYNHAMU;
YMETh OIEPUPOBATh TOHATHUSIMU:
TOX/IECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpPAaBHEHUH H
HEpPaBCHCTB, PaBHOCHJIBHOCTH|
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM,
pallMOHANIBHBIE,  HPpAIMOHAJbHEIE,
MOKa3aTeIbHbIC, CTEICHHBIE,
IorapupmMuIecKue,
TPUTOHOMETPUYECKUE ypaBHEHHUS,
HCpaBCHCTBA M CHCTEMBI, yMETb
peniaTth ypaBHEHHUS, HEpPaBEHCTBA U
CHCTEMbl C TIOMOIIBIO Pa3JIUYHBIX
PUEMOB; pemars ypaBHEHHUS,
HCpPaBEHCTBA u CHCTEMBI c
napamMeTpoM; NMPHUMEHSITh YpaBHEHUS,
HCPaBCHCTBA, WX  CHCTEMbI  JIJIsI
pelIeHUs] MaTeMaTW4ecKuX 3a/1a4 |

KHU3HH, BBIpAXAaTh
3aBUCHUMOCTH MCIKOY]

3a/a4 U3 Pa3IMYHBIX O0JIacTell HayKH
1 peaJIbHOM KU3HH;

- yMETb CBOOOJHO ONEpPUPOBATH
[OHATUSIMHU: JIBYKEHUE,

[apaJuleJIbHBIM [IEPEHOC, CHUMMETpUS]
Ha IUIOCKOCTM M B IIPOCTPAHCTBE,
OBOPOT, NpeoOpa3oBaHHe MOA00OU,
110/100HbIE ¢burypsr; YMETH
pacrio3HaBaTh paBHblE U MOJOOHBIE]
¢burypsl, B TOM YHCJIE€ B TPUPOJE,
HNCKYCCTBE,  apXUTEKTYpe;  YMETb
MCIIO0JIb30BaTh re€OMETPUUYECKUE
OTHOLICHMSI, HaXOJUTb
reOMeTpUYECKUE BETUYMHBI (AJIMHA,
yroJ1, TUIOIaAb, 00BEM) NP PELICHUY]
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB
1 U3 PEAIbHOW KU3HU

OK 03 Ilnmanuposats y
[peaTM30BBIBATH
COOCTBEHHOE
MpoQEeCCHOHAIBHOE U
ITMYHOCTHOE pa3BUTHE,
MPeIIPUHIMATENbCKYTO
eI TeIbHOCTD B
MpodecCHOHATBHON
chepe, HCHOIB30BATH
3HaHMS 10 (PHHAHCOBOW

B o6macti 1yXOBHO-HPaBCTBEHHOTO
BOCITUTAHMUS:

-- ¢(hOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MMOBEICHHUS;

- CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U
[PUHUMATh OCO3HAHHBIE pELIeHUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
OCO3HAaHME JIMYHOIO BKJaza B

YMETHb OINEPUPOBATH MOHATHIMMU:
palOHAJIbHEIE, HppaluoOHaILHEIE,
[10Ka3aTelbHbIE, CTETICHHBIE,
nmorapudmuueckue,
TPUTOHOMETPUYECKHE YpPAaBHEHUS WU
HCPAaBCHCTBA, UX CUCTCMBEI,

YMETHb OINEPUPOBATH MOHATHIMMU:
MHOTOTpaHHUK, CeueHue
MHOTOTpaHHUKA, KyoO,

[OCTPOCHHUE YCTOWYMBOIO OyAYILETro;

napajuiejenunes], Tpu3Ma, MupaMu/a,




PaMOTHOCTHU B
[PA3JIMYHBIX JKU3HCHHBIX|
CUTYyallUsAX

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM|
poauTensM U (WIKM) JIpYrMM WieHaMm|
CEMbH, CO3JIJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOIO IIPHUHATUS LIEHHOCTEH
CEMEHHOM >XM3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;
OBnaneHue YHHUBEPCAIbHBIMY
PETYISTUBHBIMU JEHCTBUSIMMU:

a) cCaMOOpTraHU3alIHs:
CaMOCTOSITEIIbHO
[M03HABATEIbHYIO JeSITeNIbHOCTb,
BEISIBIISITH ~ TIPOOJIEMBI,  CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a/la4H
B 00pa30BaTECIILHON JEATEILHOCTU U
PKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbBHO COCTaBJIATh IUIaH]
pelieHuss  MpoOJeMbl C  y4eTOM
MMEIOIINXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTEHUII;

- IaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;
criocoOCTBOBaTh  (POPMUPOBAHUIO U
[POSIBJICHUIO IIUPOKOW DJPYAUIIMH B
pa3HbIX 00JaCTAX 3HAHHM, MOCTOSHHO
[OBBILIATH CBOM 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCII0JTb30BaTh IPUEMBI peICKCHU s
OLICHKH CUTYyallud, BBIOOpA BEPHOTO
PEIICHUS;

YMETh  OLICHMBaTh pPUCKU M|
CBOEBPEMEHHO TMPUHUMATh pEIICHUs
[0 UX CHUYKEHUIO;

OCYIIECTBIIATH

B) YMOIIMOHAJIbHBIN UHTEIUIEKT,
[peAnoaaratronni
c(hOpMUPOBAHHOCTD:

BHYTpEHHEI MOTHBAIIUH,
BKJTIOYAIOIIEH CTpEMJICHHE K|
ITOCTIDKEHUIO 1M W YCIEeXy,
ONITUMU3M, MHUIMUATUBHOCTH, YMCHHUC
eCTBOBAaTh, HMCXOAS U3  CBOMX
BO3MOKHOCTEIH;

- DMIIATUU, BKIIFOYAIOIIEH CIIOCOOHOCTD
[MOHHUMATh SMOIIMOHAJIEHOE COCTOSHHE

Npyrux,  y4UTBIBaTH  €ro  1pH
OCYIICCTBJIICHUU KOMMYHHKaIIUN,
CIIOCOOHOCTh K COYYBCTBUIO Y
CONEPEIKUBAHHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKIIFOYAIOIIINX
CIIOCOOHOCTH BBICTPANUBATh OTHOIIEHUS]
C JIpYT'MMH JIIOJbMH, 3a00THThCH,
[IpOSABIATE MHTEPEC U  paspellaTrh

(durypa M TOBEPXHOCTh BpAIICHHUS,
[WINHP, KOHYC, I1ap, cepa, CeucHus
Gurypsl  BpalieHHs,  IJIOCKOCTb,
Kacaromasics  ceprl,  HHIUHApA,
KOHyCa,  IUIOMAJb  IOBEPXHOCTH
TUPaMUIbI, MIPU3MBI, KOHYcCa,
[UIUHIpPA, TUIOMAnb cdepbl, 00beM
KyOa, PSIMOYTOJIBHOTO
rapajuieieuIe/a, MU PAMHM/JIBI,
[pPU3MBI, IWIMHIPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPaHHHUKY|
1 TIOBEPXHOCTHU BPAILICHUS, MX CCUCHUS]

OT PYKH, C IIOMOLIBIO YEPTCIKHBIX
MHCTPYMCHTOB )51 SJICKTPOHHBIX|
CPEACTB, YMETbH paciio3HaBaTb

CUMMETPHUIO B IMPOCTPAHCTBE; YMETH
pacrio3HaBaTh IpaBUJIbHbIE
MHOTOTPaHHUKU;

yYMETh ONEpUpPOBaTh IOHATUIMU:
[IPSIMOYTOJIbHAs CUCTEMa KOOpPJMHAT,

KOOpJAUHATBI TOYKH, BEKTOD,
KOOPIMHATBl  BEKTOpa, CKAIPHOE]
[TPOU3BENICHUE, yroi MEXY)|
BEKTOPAMH, CyMMa BEKTOPOB,

[POM3BEJCHUE BEKTOpPa HAa YHUCIIO;
HAXOIUTh C TIOMOIIBI0 H3yYCHHBIX|
dbopMynT  KOOpPAMHATBHI  CEpPEAUHBI
OTpEe3Ka, PACCTOSIHHE MEXIy ABYMS
TOYKAMHI

KOH(JIMKTHI




OK 04 DddextuBHO
B3aNMMOJCHCTBOBATh M
paboTaTh B KOJUICKTHBE
1 KOMaH]Ie

roToBHOCTD K
CaMOCTOSATECIHLHOCTH
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBEIKAMH yueOHO-
CCIICIOBATEIIbCKOM, MPOEKTHOM U]
COLTMATLHOM JESITEIHbHOCTH,
OBageHue YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) COBMECTHAs I€SITEIIbHOCTD:
IIOHUMATH u HCIIOJIb30BaTh
[PEUMYIIEeCTBA KOMaHIHOM 4|
WHIUBUTyaJIbHOU PaOOThI;

MPUHUMATh 1EJTM  COBMECTHOM
NesTeIbHOCTH, OpraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUSA IO €€
ITOCTHIKCHHIO: COCTaBJIATh ILIaH
MEHCTBUM, pacmpeneisiaTb pOoOJH ¢
Y9€TOM MHEHUHN Y4aCTHUKOB
00CYyXXJ1aTh pe3yNIbTaThl COBMECTHOH
paboThI;

KOOPJMHHUPOBATh W  BBITIOJIHSITH)
paboTy B YCIOBUSX  PEAIbHOrO,
BUPTYaIbHOTO M KOMOWHHUPOBAHHOTO

CaMOpPa3BUTHUIO,
H

B3aUMOJCHCTBUS;

- OCYIIECTBIIATh IMO3UTHBHOE
CTpaTernueckoe ITOBEJICHUE B
PA3IMYHBIX CHUTYalMsX, MPOSBIIATH
TBOPUECTBO U BOOOpakKeHUE, OBIThH
MHUIINATABHEBIM.

OBnaneHue YHHUBEPCATbHBIMY]

PETYISTHBHBIMH JEHCTBUSMU:

') DpUHATHE ceOs U IPYTHX JIFOJCH:

- TIPUHAMATh MOTHBBI W apTyMEHTHI
Npyrux  JoAed  OpU  aHalu3€
PE3YJIBTATOB JEATEILHOCTH;
NpU3HABAaTh CBOE IMPABO M IPaBO
IIPYTUX JIFO/IEH Ha OLINOKHY;

- pa3BUBaTh CIIOCOOHOCTb IMOHUMATh
MUp C TIO3UIUH JPYTOTo YeI0oBeKa

yYMETb ONEpPUPOBAaTh IMOHATUAMU:
CIIy4alHBII ONBIT M  CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO
COOBITHS; yMETh BBIUUCIISATH
BEPOSITHOCT ~ C  HCIOJIb30BAHUEM|
rpaMuecKuX METOJIOB; MPHUMEHSTH
(opMyNbl CIOXKEHHS U YMHOXCHMS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel W (GOPMYNIBI TPH PEHICHHUH]
3ajad;  OICHMBATh  BEPOSTHOCTH]
peanbHbIX COOBITHI; 3HAKOMCTBO CO|
CIIy4allHBIMH BEJIMYMHAMH; yMEHHE
[IPUBOAUTH TNPUMEPBl  MPOSIBICHUS]
3aKOHa OOJBIINX YHCEN B MPHUPOIHBIX]
1 OOILECTBEHHBIX SIBJICHUIX;

YMETh CBOOOJHO ONEpPHPOBATH
[OHATUSIMU:  CTEHNEHb C  LEJbIM
[M0Ka3aTelieM, KOPEHb HAaTypaJlbHOM
CTEIIEHU, CTENEeHb C PALUOHAJIbHBIM|
oKaszareseM, CTETICHb C
eCTBUTENIBHBIM  (BELLIECTBEHHBIM))
MmokaszaTtesneMm,  Jiorapudm — 4mcha,
CHHYC, KOCHHYC u TaHIeHC
[IPOM3BOJILHOTO YHCIIA;
yMeTb  CBOOOJHO
[TOHATUSMM: rpauk
oOpatHast  (QyHKIHS, KOMITO3UIHS]
(byHKINH, JAvHeWHass  (QyHKIMA,
KBagpaTU4Has (QYHKIUS, CTEleHHas]
(byHKIMS € [eIbIM  [TOKa3aTeleM,
TPUTOHOMETPHUYECKHE byHKIHN,
0OpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIH, IIOKa3aTesIbHas 51
nmorapupmuyueckas (QyHKIUH; yMETH)
CTPOUTH rpaduxu byHKIMH,
BBITTOJIHATh npeoOpa3oBaHus|
rpadukoB QyHKIMI;

yMETh  HCIIOJIb30BaTh  Ipaduky
(GYHKIMA 111 U3ydeHHsI TIPOLIECCOB U
3aBUCUMOCTEH NMpHU PELIeHNnH 3a1a4 U3
MPYyTuX y4eOHBIX TPEAMETOB M W3

OIIEPUPOBATH,
byHKIUY,

peaibHOM KU3HU; BBIPAXKaTh,
dbopMynaMu  3aBUCHUMOCTH  MEXTY)|
BEJTMYUHAMU;

- CBOOOJHO ONIEPUPOBATH MOHSATHUSIMH:
YETHOCTh (DYHKIMH, TNEPUOAUYHOCTD
(byHKIINHM, OrPaHUYEHHOCTh (YHKIINH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
GyHKIMHM, HanOoJIbIlIee U HAaUMEHbIIIee
3HAYCHUs (PYHKIUH Ha MPOMEKYTKE;
YMETb  MPOBOJAUTH  MCCJIEIOBAaHUE

byHKINY;




- YMETb HCIIOJIB30BATh CBOMCTBA H
rpaduky  QYHKIMHA Ui peleHHs
YPaBHEHH, HEPAaBEHCTB W 3ajad ¢
[apaMeTpamu; n300paxarb HA
KOOPJAMHATHOM IJIOCKOCTH MHOYKECTBA)
[PELICHUI YpaBHEHUW, HEPABEHCTB WU
X CUCTEM

OK 05 OcymiecTBasiTh
VCTHYIO U MIHUCbMEHHYIO

KOMMYHUKAITUIO Hal
roCyJapCTBEHHOM
SI3BIKE Poccuiickol

denepallul ¢ y4ETOM
0COOCHHOCTEH COIAallb
HOTO U KYJIBTYPHOTO
KOHTEKCTa

B obiactu
BOCIIUTAHHUS

- 3CTETHYECKOE OTHOIICHUE K MHUDY,
BKJIIOYAsk 3CTETHKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIOPTA,

9CTCTHUYCCKOI'O

TpyZla U OOIIECTBEHHBIX OTHOIICHUH;
- CIOCOOHOCTh BOCTIPHHUMATh
[pa3JIMYHbIC BHU/JIBI HCKYCCTBA,
Tpazmm/m nu TBOp‘ICCTBO CBOCTO W
TPYTUX HapoJOB, OILLYLIATh,
PMOLIMOHAIBLHOE BO3JCHUCTBHE
CKYCCTBA;

- YOCXKIECHHOCTh B 3HAUYMMOCTH JUIf]
JTINYHOCTH M 00ILECTBA OTEUYECTBEHHOTO
U MHPOBOI'O MCKYCCTBA, 3THHYECKHX|
KyJIbTYPHBIX TPAIUIUN W HAPOIHOIO
TBOPYECTBA,;

TOTOBHOCTh K CaMOBBIPAXKECHHIO B

[Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MpOSIBIATh  KayecTBa  TBOPUYECKOH
ITMIHOCTH,

OBnagcHuE YHUBEpPCAIbHBIMU

KOMMYHUKATHBHBIMU I[eﬁCTBHSIMHZ

a) oO1IeHue:

OCYHICCTBIATE KOMMYHHKAIIUKU BO|
BCeX cdepax KU3HM,
pacno3HaBaTh

HeBepOaIbHbIE
CpeacTBa o01ieHus, IOHUMATh
BHAUYEHHE COLMAIBHBIX ~ 3HAKOB,
pacrio3HaBaTh NPENOCHUIKY]
KOH(JIMKTHBIX CHUTyallMd M CMATYaTh
KOH(JINKTBI;

pa3BepHYTO U JIOTUYHO H3JIaraTh
CBOIO TOUYKY 3PEHHUS C UCTIOIb30BAHUEM]
SI3BIKOBBIX CPEJNICTB

YMETb OIEPUPOBATH IOHATHUIMMU:
cpenHee apupMeTHiyeckoe, MelauaHa,

HauOoJIbIIEE u HauMEHbIIIEe
3HA4YeHUs,  pa3Max,  JucHepcus,
CTaH/IapTHOE OTKJIIOHEHHE YHCIIOBOTO
HaOopa; yMeHue U3BJIEKATh,
MHTEPIPETHPOBATH nHOPMALKIO,
[IpEJCTaBICHHYI0 B TalOiMLax, Haj
arpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA peallbHBIX|
[IPOLIECCOB U SIBJICHUM; MPEJICTaBISTh

WH(pOpPMAIIMIO C TTOMOIIBIO TaOHI] U

arpaMm; HCCIIEI0BATh
CTaTUCTUYECKUE aHHBIC, B TOM YUCIIC]
C IIPUMEHEHHUEM rpadu4ecKux|

METOO0B U DJICKTPOHHBIX CPEICTB;
YMETh OIEpUPOBATh IOHATUAMM:

TOYKa, npsimas, IJIOCKOCTB,
[IPOCTPAHCTBO, JABYIPaHHBIM  Yrod,
CKPEIHBAIOIINECS IpsIMBIE,
[MapaJuIeIbHOCTh u
[EPICHAUKYJIAPHOCT  IPSMBIX U

[JIOCKOCTEH, yros Mexay HpsSMbIMHU,
YTOJI MEXKIY NPSMOM M IUIOCKOCTBIO,
YToJI MEXy IUIOCKOCTSIMH,
pacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,)
paccTosiHue MEXy PSIMBIMH,
[PacCTOSTHUE MEXKY MJIOCKOCTSAMU;

- YMETb HCIIOJIb30BaTh MPHU PELICHUH
3ajjauy U3yueHHbIE (aKThl U TEOPEMBI
[UIAaHUMETPUM; yMEHUE OIIEHUBATh
pasMepbl  OOBEKTOB  OKPYXKAIOIIETO|
Mupa

OK 06 IlposBaaTh)
rpakIaHCKO-TIATPHOTH
YECKYIO MO3UIIHIO,
IEeMOHCTPHPOBATH
0CO3HAHHOE TIOBEICHUE
Ha OCHOBE
TPaIUIIMOHHBIX
0011eueI0BEYECKUX
[ICHHOCTEH, B TOM YHUCIIE
C Y4eTOM

OCO3HaHUE
[POCCUNCKOMN

MJIEHTUYHOCTY;
LEJICHAIIPaBIECHHOE pa3BUTHE]
BHYTPEHHEH TMO3UIMU JIMYHOCTH HA
OCHOBE JyXOBHO-HPABCTBEHHBIX
LICHHOCTENM  HaponoB  Poccuiickoif
Denepanuu, HUCTOPUYECKUX )71
HAllMOHAIbHO-KYJIbTYPHBIX TpPaJULIHM,
(bopMUpOBaHNHE CHCTEMBl 3HAYMMBbIX|

o0yJaronuMucs
IPaKIaHCKON

- YMETb OIEpPUpPOBaTh IOHSITHUAMHU:
[PSIMOYTOJIbHAS CHUCTEMa KOOpPJWHAT,
KOOpPJIWHATBI TOYKH, BEKTOD,
KOOpJMHATBl ~ BEKTOpa, CKaJSIpHOE
[IPOU3BENICHUE, yroi MEXY)|
BEKTOPAMH, CyMMa BEKTOPOB,

[IPOU3BE/ICHUE BEKTOpa Ha YMHCIO;
HAaXOJUTh C TIOMOIIBIO HM3YYCHHBIX
dbopMynl  KOOpAWHATBl  CEPEIUHBI




rapMOHHU3aLUU
MEXHALMOHAIBHBIX U
MEXKPEITUTUO3HBIX OTHO
LICHUH, [IPUMEHSATH
CTaHJapThl aHTUKOPPYI
[{OHHOT'O TIOBEACHUS

CHHOCTHO-CMBICJIOBBIX YCTaHOBOK,

AHTUKOPPYMIIHOHHOT'O
MUPOBO33PEHUS, IIPABOCO3HAHUS,
DKOJIOTUYECKOU KYJIBbTYpHI,

CITIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
PKM3HEHHBIE IIIaHbL;

B yacTu rpa)K1aHCKOTO BOCITUTAHHUS:

- OCO3HAHHE CBOMX KOHCTUTYIHOHHBIX|
MpaB W OO0S3aHHOCTEH, YBaXEHUE
3aKOHA U TIPABOIOPSIKA;

MIPUHATHE TPaJAMITMIOHHBIX|
HAMOHAIBHEIX, OOIIEYEIOBEUYECKUX
T'YMaHUCTHYECKUX U JIEMOKPATHUYECKHX
[ICHHOCTCI;
TOTOBHOCTE
111€0JI0T I
HaIMOHAJIN3Ma,
ITUCKPUMUHAIIAN
[PEITUTHO3HBIM,
HAI[MOHAJHLHBIM MTPH3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
eI TEIILHOCTD B WHTEpecax|
Fpa)KIaHCKOTO OOIIEeCTBa, Y41aCTBOBATH
B CaMOYIIPaBIICHUN B
00111600pa30BaTEIIPHON OpraHU3aIH U

POTHBOCTOSITH|
IKCTPEMHU3MA,
KkceHodoOuu,
COIMATILHBIM,
PacoBbIM,

Io

IIETCKO-IOHOLIECKUX OpraHU3alusiX;

- YMEHHME B3aMMOJEHUCTBOBATH C
COLIMAJIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIHSIMU U
Ha3HAYCHUEM,;

- TOTOBHOCTb K TyMaHUTapHOU W
BOJIOHTEPCKOU AEATEIbHOCTH;
MMaTPUOTHYECKOTO BOCIIMTAHUS:

- chOpPMHUPOBAHHOCTh  POCCUHCKOMH]
Pk TaHCKOU WUJICHTUYHOCTH,
[IaTPUOTU3Ma, YBAKEHUS K CBOEMY
HapoJy, 4YYBCTBAa OTBETCTBEHHOCTH

nepen PoauHOM, ropmoctd 3a cBOU
Kpail, cBOO PoauHy, CBOM A3BIK H|

KyJIbTypy, MpOIUIOE M HACTOAILIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;
- LIECHHOCTHOEC OTHOIIICHUE K|
FOCYJIapCTBeHHI)IM CHUMBOJIaM,
MCTOPUUECKOMY H MIPUPOTHOMY]
HaCJICIWI0, ITaMsJITHHKaM, Tpa)II/IHI/ISIM
HaponoB  Poccum,  mOCTHXEHUSAM

Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTUAX U TPYIE;

- UJIeliHast YOXKIEHHOCTh, TOTOBHOCTH,
K CiIyXeHHto M 3amure OtedecTsa,

OTpE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKaMU;

-yMeTb  BBIOMpaTb  HOJAXOAALIMH
M3Y4YEHHBII METOA Ul  peUIeHMs]
3ajaui, pacrio3HaBath
MaTeMaTHUYECKUe (baxThI u
MaTeMaTHYeCKue MoOJIeNn B
[IPUPOIHBIX u OOILECTBEHHBIX
SIBJICHUSIX, UCKYCCTBE; yMEHHE
[IPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHH
[POCCUICKOM u MHUPOBO
MaTeMaTHYeCKOM HayKH.
YMETb OIIEPUPOBATH
CIy4allHbII ~ ONBIT |
CcOOBbITHE, BEPOSITHOCTh CIIy4alHOTO
COOBITHS; yMETh BBIUUCIISATH
BEPOATHOCTb €  HCIIOJb30BAaHUEM|
rpaMuecKuX MeETOJIOB; IPUMEHSTH
(GOpMyJIbl CIIOKEHUS U YMHOXXEHHUS
BEPOSTHOCTEH, KOMOWHATOpPHBIE
dakTel U QOpPMYNIBI TPU PEIICHUH
3ajjay;  OLEHMBATh  BEPOSATHOCTY|
peaJIbHBIX COOBITUI; 3HAKOMCTBO CO|
CIlyyallHBIMU BEJIMYMHAMM; yMEHHE
[IPUBOJUTL MPUMEPHl  MPOSBICHMUS]
3aKOHa OOJBIINX YHCEN B MPHUPOIHBIX]
1 OOILECTBEHHBIX SIBICHUIX

B

MOHSATUSIMU:
Clly4aiiHOe

OTBETCTBEHHOCTbH 3a €T0 CYAh0Y;




OCBOCHHBIE 00yJarouuMucs
MEKITPEMETHBIE IMOHSTHS 31
VHUBEpCAIbHBIC ydeOHBIEC JCHCTBUS
(perynsITUBHBIEC, [I03HABaTEeJIbHbIE,
KOMMYHUKATHBHBIC),

- CIOCOOHOCTh MX MCIIOJIB30BaHUS B
[MO3HaBaTEIILHOM n COIMATBLHOMN
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITCIbHOMY IIJITAaHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOH]
e TeTbHOCTH, OpraHU3aluA YI4€OHOTO
COTPYIHUYECTBA C TMEAArOTUYCCKUMU

PaOOTHMKAMH M CBEPCTHUKAMH, K

Y4acTHUIO B MOCTPOCHHUH

MHIMBHIyaIbHOH  00pa3oBaTeNbHOM]

TPaeKTOPHH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-

MICCIIEI0BATENIbCKOM, ITPOEKTHOM W

COIMAIbHOM JESTEIILHOCTH
OK 07 CopeiicTBOBaTh- HE MPUHUMATD NEHCTBUS,- YMEThb OIEPUPOBATH IOHATUSAMU:
COXpPaHEHHIO OKPYXKalo [IPUHOCSIIME  Bped  OKpyKaromew|QyHkuus, HemnpepbBHas (QyHKIus,
ieit cpenslL,cpene; [IPOU3BOIHAS, nepBooOpasHasi,
pecypcocOepexxeHuro, |- yMETb NPOTHO3UPOBATHONPEACICHHBI ~ MHTErpajl;  yMeETh
NPUMEHSTh 3HAHUS OOHEOIAaronpusTHBIC 9KOJIOTUIECKUEHAXOTUTh MIPOU3BO/IHBIC
U3MCHEHHH  KJIMMAaTa,[lIOCIEeICTBHS IpeANPUHIMAEMBIXPIEMEHTAPHBIX (DYHKLUH, HCIIONB3YS

[IPUHLIUIIBI OEPEKITUBO
ro IIPOU3BOJICTBA,
P PexkTUBHO NEHCTBO
BaTb B YPE3BBIYANHBIX
CUTYaIUAX

[IEHCTBHM, IPEAOTBPAILATD UX;
pacIIUpUTh OIBIT JEATEIBHOCTH|
HKOJIOTMYECKOM HANpPaBIEHHOCTH;
pa3pabarbiBaTh IJIaH  pELICHMS
MpoOsieMbl € y4eTOM  aHalIu3a
MMEIOLINXCS MaTEpHUATIBbHBIX i1
HeMaTepualbHBIX PECYpPCOB;

- OCYILECTBJIATH LEJICHANIPaBICHHBIH]
[OUCK IIEpeHOoca CPEJCTB U CIOCOO0O0B

neiicTBuss B IPOQECCHOHANBHYIO
cpeny;

- YMETb IIEPEHOCUTh 3HAHUA B
[MO3HABATEIIbHYI0O U  MPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- [peajlaraTb ~ HOBBIE€  IPOEKTHI,
OLICHUBATh WJIEU C MO3UIMH HOBU3HBI,
OpUTHMHAJILHOCTH, MPaKTUYECKOH|
3HAYUMOCTH;

- JaBaTb OLICHKY HOBBIM CHUTYyallUsM,
BHOCUTb KOPPCKTHUBBI B ACATCIIbHOCTD,
OLICHUBAaTb COOTBCTCTBHUEC PC3YJILTATOB
CIIAM

CIIPAaBOYHBIEC MAaTE€PHAJIbl; UCCIIE0BATD
B [IPOCTEHIINX CIy4asx (YHKIUU HA
MOHOTOHHOCTb, HaXOJUTh
HauOOJIbIIINE U HAMMEHBIITNE 3HAYCHUS]
byHKIUM; CTPOUTH rpaduky|
MHOTOWJIEHOB C  HCIOJIb30BaHUEM|
arnrapaTta MaTeMaTHUYECKOTO aHalln3a;
PUMEHSITh MIPOU3BOIAHYIO npu
pEIIEHNN 3a]]a4 Ha JIBH)KEHUE; PellaTh
[PAKTUKO-OPUEHTUPOBAHHBIE 3a/laud
Ha HauOoyblIMe UM  HAUMEHBIIUE
3HAYCHUS, HA HaXOXACHHE TYTH,
CKOPOCTH U YCKOPEHUS;

YMETh OINEpPUPOBATH MOHATHIMHU:
IIBUKEHHE B IPOCTPAHCTBE, MT0100HBIE
burypsl B MIPOCTPAHCTBE;
MICII0JIb30BAaTh OTHOLICHHE IUIOIIAJCH]
MOBEpXHOCTEH U 00BEMOB IMOJAOOHBIX|
buryp npu penieHuy 3aay;

- YMETh BBIYUCIATH T€OMETPUYECKHE
BETMYUHBI (JJTMHA, YTOJI, TLIOIIA[b,
00BbeM,  IJIOHIaJb  MOBEPXHOCTH),
MCIIONIb3YSl W3YYEHHbIE (QOPMYIbl U
METOIbI

I[1K 1.5. Beimongars
pacyeThl mapaMeTpoB
MEeXaHW4YEeCKON o0pa

TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[JAHUPOBAHUIO M OCYUIECTBIEHUIO
y4eOHOW NeATEebHOCTH, OpraHu3aIiy|

- yMeTb CBOOOJHO OIEPHUPOBATH
[OHATUAMM: CTENEHb C  LEJbIM
[OKa3aTeleM, KOPEHb HATypaJbHOU




OOTKH U3TOTOBJICHHUS
nmeTajieil MallliH, B TOM
YUCIIE C TPUMEHEHUEM
CHCTEM aBTOMAaTH3H
[POBAHHOT'O TPOEKTUPO
BaHMS.

y4eOHOTO

MMCIOIINXCS

nercTBUSA B
cpeay;

COTPYJIHUYECTBA c

neagaroruycCKuMu paGOTHI/IKaMI/I H
CBEPCTHHKAaMH, - pa3pabaThIBaTh IUIaH]
[peIIeHHsI TPOOJIEMBI C YIETOM aHAIIN3a

MaTCpHaIbHBIX H

HEMAaTEepUaAIbHBIX PECYPCOB;
- OCYILIECTBIIATh Li€JICHANPABICHHBIN
MOUCK IEPEHOCa CPEICTB U CHOCOO0B

pohecCuOHATLHYIO

- YMCTb IICPCHOCHUTH 3HAHUA B
MO3HABATCIIbHYIO W  IPAKTHUYCCKYIO
o0acTh KU3HEACATCIIBHOCTH,

CTCTICHH, CTENEHb C PaIMOHAIBHBIM]
[OKa3aTeyeM, CTEIICHb C
NEHCTBUTEIBHBIM  (BEIIECTBEHHBIM )
mokaszarejaeMm,  jorapudm  gucia,
CUHYC, KOCHHYC u TAHT€HC
[IPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO OIEPHUPOBATH

MOHATHSIMU: rpadux byHkuuy,
oOpaTHass  (QYHKIUSA, KOMIIO3HUIIHS]
(byHKINH, JIMHEWHas byHKIHA,

KBaJpaTU4Has (YHKIUS, CTEIEeHHas
(GyHKIMS C  IeTbIM  TOKa3aTeseM,

TPUTOHOMETPHUYECKHUE byHKINH,
oOpaTHbIE TPUTOHOMETPUYECKHE
(dyHKIINH, noKa3arenbHas u
morapudmuyueckas (QyHKIUH; YMETH
CTPOUTH rpaduku byHKIHH,
BBIIOJIHATH npeoOpazoBaHus]

rpaduKkoB QpyHKUHNIH;

- YMeTb OIEpPUPOBATH IOHATUIMHU:
KOMIUIEKCHOE YMCJIO, COIPSKEHHbBIE
KOMIUIEKCHBIE ~ 4YHCJa, MOIYJIb W
ApryMEHT  KOMIUIEKCHOIO  4YHCIIa,
(opma 3anuCU KOMIUIEKCHBIX YHCE]]
(reomeTpuyeckas,
TPUTOHOMETpUYECKast u
anreOpandeckas); yMeTb IPOU3BOIUTH|
apupMeTHIeCcKue NEeNCTBUS v
KOMIUIEKCHBIMU YHUCIIAMH; TTPUBOJIUTH)
pUMEpBI UCTOJIb30BAHNUS]
KOMILJIEKCHBIX YHCENT,;

- YMeThb HCIIOJIb30BaTh Tpaduky
(GyHKIMN U1 U3Y4eHUs! MPOLIECCOB U]
3aBUCHUMOCTEN MPH PELIeHUH 3a1a4 U3
Npyrux y4eOHBIX TNpPEAMETOB M U3
[peanbHOMI YKU3HU; BBIpaXaTh
(dbopMyTaMH  3aBUCUMOCTH  MEXIY]|
BETMYUHAMU;

[1K 5.2. ConpoBoxkIaTh
[MOATOTOBKY (PMHAHCO
BBIX JIOKYMEHTOB  TIO
[IPOM3BOJICTBY U pean
3aluu MIPOJTYKITHH]
MaIIHHOCTPOUTEILHOTO
[TPOU3BOJICTBA,
MaTepUaIbHO-TEXHU
HYECKOMY O00ECTICYCHHIO
NesITebHOCTH M0/Ipa3
NeJIeHus.

-  OCO3HaHHE
NeATEeIILHOCTH,
OCYIIIECTBIISATh

-OBJIaJICHHUC

pOoOIeMbI
MMCHOIIIUXCA

C

LIEHHOCTH  HAay4YHOM|
TOTOBHOCTH
IIPOEKTHYIO "

MCCIICA0BATCIIbLCKYIO JACATCIIBHOCTH|
MHAWBUAYAJIBbHO U B I'PYIIIC

HaBbIKAMH  y4eOHO-

MCCIIEA0BATENIbCKOM, IPOEKTHOM W
COLIMAJIbHOMN JESITENbHOCTH;
pa3pabaTeiBaTh IUIaH  PEIICHUS

YUeTOM aHaJIn34q
MaTCpHalIbHBIX 41

- yYMETb MOJIEJUPOBaTh peabHbIE
CUTyallud Ha S3bIKE MaTEMaTHKW;
COCTaBJISITh BBIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBA W MX CHUCTEMBI 10
YCIOBHIO 3ajauy, HCCIIEIOBATh
MMOCTPOECHHBIE MOJIETHN c
MCIIOJIb30BAaHUEM allnapara anreopsl,
MHTEPIPETUPOBATH MOJIyYEHHBIN
[pe3yNbTaT; CTPOUTH MaTeMaTHYECKUE
MOJIETN C TIOMOILBIO TEOMETPUYECKHUX
MOHATUM W BEIWYMH,  pellaTh

HEMaTepUaIbHBIX PECYPCOB;

CBS3AHHLIC C HHUMH TPAKTUYCCKHUC




- OCYIIECTBIISITh ILI€JICHANPaBICHHBIN

MOUCK IMEPEeHOca CPEICTB M CIOCOOOB
neiicTBus B MPOQECCHOHANBHYIO
cpeny;

3agaqyr; COCTaBJIATH BCPOITHOCTHYIO

MOJIEJIb u WHTEPIPETUPOBATH
[OJIy4YCHHBbIM  pe3yJbTaT;  peulaTh
MPUKIAIHBIE  3a/layd  CpPEJCTBAMHU

MaTEMaTUYeCKOro aHaju3a, B TOM
YKCIIE COLMATIbHO-3KOHOMHYECKOIO U
(hM3MUECKOT0 XapaKTepa;

YMETb OIEPUPOBATH IOHATUSAMU:
cpenHee apupMeTHUYecKoe, MeauaHa,

HaKOOJIbIIIEEe u HaMMCHBIIIEE
3HAYECHUS, pa3Max, JUCTICPCHS,
CTaHJAPTHOE OTKJIOHCHHE YHCJIOBOTO
HaOopa; YMETh M3BJIEKATh,
MHTEPIPETUPOBATD UH(OPMAIIHIO,
[PEJCTABICHHYI0 B TaOlWIaX, Ha
nuarpammax, rpadukax,
OTPKAIOIIYI0 CBOWCTBA pCaAIbHBIX]

MIPOIECCOB U SIBJICHHI; MPEICTABIIATH)
MHGOPMAITUIO ¢ TIOMOIIBIO TabIHUIl U

uarpamm; HCCIIeIOBATh
CTATUCTUYECKUE TaHHBIC, B TOM YHCJIIC
C MIPUMEHEHUEM rpaduyecKux|

MCTOIOB U 3JICKTPOHHLIX CPCACTB,




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIBHOM YYEBHOM

ANCHUIIJINHBI
2.1. O0beM 001e00pa3oBaTebHONH Y4eOHOH NMCIUIINHBI U BHAbI Y4eOHOI

DA00THI

Buja yueOHoii padboThl

O0BeM yacoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl AHCHHUIVINHBI .

282

CcaMOCTOSTENIbHAs paboTa (He MPEayCMOTPEHO)

cemecmpax

BO B3aMMOJICHCTBHH C MPENOJIaBaTEIeM 268
OcHOBHOE coJepKaHue:
TEOPETHYECKOE 00yUeHUe 182
MPAKTUYCCKHUE 3aHSTHS:

nabopaTopHbIe PabOTHI (HE MPEAYCMOTPEHO)

MPaKTUYECKHE pabOThI 38
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUeE (CoepKaAHue
NPHUKJIATHOT0 MOAYJIA):
TEOPETUIECKOE 00yIeHNE 26
MPAKTUYECKHUE 3aHSITUS 22
KOHCYJIbTaINH 2
IIpome:xxyTouHasi arrecTanusi npoBoauTcsi B popme rkzamenos ¢ | u 1l 12




2.2. TemaTnueckuii IUVIaH U co/iep:KaHue 001e00pa30BaTEIbHON y4eOHOM Y CHMIIJIMHbBI

HaunmenoBanme OcHoBHoOe coaep:xaHue U PopMbI OPraHu3aANNH dopmupye
pa3aesioB U TeM AeSITeJIbHOCTH 00yYAIOIINXCS O0beM MBbIe
4acoB KOMIIeTEeHI]
UM
1 2 3
Pasznen 1. YpaBHeHusi 1 HEPABEHCTBA
Tema 1.1 Beenenue B IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIeP:KAHUE IIK 2.3
JUCLHUIIINHY 1. MaTemaTuka B HayKe, TEXHUKE OK'1
2.MaremaTHKa B 5KOHOMUKE, THHOPMAITMOHHBIX TEXHOJIOTHIX 2 OK6
3.MaTemaTuka B IPaKTUYECKOM €S TEIbHOCTH
4. Ilenu u 3a1aun n3y4eHUs MaTeMaTUKU IpHu ocBoeHuu crienuanpHoctedt CI10
Tema 1.2 Apudmerndeckne OcHOBHOE coJiep:KaHue OK 3
JEHCTBHS C 1.CrnoxeHue, BBIMUTAaHUE, YMHOKEHHE U JIEJICHUE ACHCTBUTEIbHBIX YUCEI OK 4
JENCTBUTEILHBIMU 2. CnokeHue, BBIYUTaHHe, YMHOKEHHE U JielIeHue OOBIKHOBEHHBIX Ipobeit 2
YUCIIaMH, OOBIKHOBEHHBIMU 3. CiioxeHue, BRIUMTAaHUE, YMHOKEHUE U JICTICHUE IECATHYHBIX Ipo0eit
U JCCATUYHBIMH JIPOOSIMHU
Tewma 1.3 IIpeoOpazoBanue OcHOBHOeE coJep:KaHue OK 5
anredpanyecKux BoIpakeHUH | 1.BbiBo OpMYyIT COKPAIIEHHOTO YMHOKCHHUS OK 2
2. IIpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUN C IPUMEHEHUEM (POPMYJT COKPALIEHHOTO 2
YMHOKEHHS
3. IIpeobpazoBanue OYKBEHHBIX BHIPAKEHUI C IPUMEHEHHEM (DOPMYJI COKPAILIEHHOTO
YMHOKEHHS
Tema 1.4 JIuneiinsie OcCHOBHOe co/iep:KaHue OK 2
yYpaBHEHUs, IMHENHASA 1. Pemienue nMHENHHBIX ypaBHEHUH. 3ydyeHne CBONCTB U MOCTpoeHHe rpaduka JINHEHHOI OK5
byHakus, €€ rpaguk byHKIUN 2
2. OcCHOBHBIE MpPHUEMBbl PEIICHHUS JMHEHHBIX YpaBHEHUW (pa3lIoKEHUE Ha MHOMKUTEIH,
MOJICTAHOBKA, TpadmuecKuii METo1)
3. PaBHOCWJIBHOCTh YpaBHEHUI
Tema 1.5 JIuneiinsie OcHoOBHOe coep:KkaHue OK5
HEPaBCHCTBA U UX CUCTEMbBI 1. Pemenve MMHEMHBIX HEPABEHCTB 2

2. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM




3. OcHOBHBIE IPUEMBI PEILIEHUS JUHEHHBIX HEPABEHCTB (Pa3/i0KeHUEe Ha MHOXKHTEINH,
rpadudeckuil Meton). MeTo MHTEpBAIOB

TeMarunka NpakTUYECKUX 3aHATUI

[IpakTuueckoe 3anarue 1: «PenieHne TMHEMHBIX YpaBHEHUN U HEPABEHCTBY

Temal.6 Cucremsl OcHOBHOE coep:RaHHe OK 3
JIMHCHHBIX HEPABCHCTB 1.Penienue cHCTEM JIMHEHHBIX ypaBHEHHU OK'5
2.OCHOBHBIE MMPUEMBI PEILICHUS TMHEHHBIX HEPABCHCTB (Pa3yioKeHUE HA MHOKUTEIH,
rpadudeckuit Meton). MeToa MHTEpBAJIOB
Tema 1.7 Cucremsl OcHoBHoOE€ coJep:KkaHue OK 5
JIMHEWHBIX ypaBHEHUH 1. Pemienue cucreM JUHENHHBIX YpaBHEHUN BTOPOTO MOPSAKA OK 1
2. MeTo/bl penieHus CUCTeM JIMHENHBIX ypaBHEHUH (II0JCTaHOBKa, allre0panieckoe ClI0KeHHe,
rpaduueckuit meton, no popmynam Kpamepa)
[IpakTuueckoe 3andarue 2: «PemieHne ypaBHEHUH, HEPABEHCTB U UX CUCTEM»
Tema 1.8 UpparmonanabHble OcHOBHOe coJep:KaHue OK5
ypaBHEHUSA 1. TloHsATHE UppalOHATIbHBIX YPABHEHUN
2. OcHOBHBbIE ITPHEMBI PELlICHHs HPPALIMOHAJIbHBIX YpPaBHEHUH OK 6
OK'1
1.9 UppaunoHanbHbie OcHOBHOe coJep:KaHue OK?2
HEpPaBEHCTBA 1.IToHsTHE MppALIMOHAIBHBIX HEPABEHCTB
KonTpoJs no pasaeay 1. [Ipaktuueckoe 3ansatue 3: «PenieHne ypaBHEHUN U HEPABEHCTBY»
Pasznea 2. Pa3zBuTHe NOHATHSA 0 YHCIE
Tema 2.1 Hensle  m | 2.0cHOBHBIE IPUEMBI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB OK'1
palMOHAJIBHBIE YHCIIA OK 3
2. HaxoxaeHue npuOImKeHHbIX 3HAYeHUH BeTMYUH
3. HaxoxpeHne morpemHocTell BEIYUCICHHH
Tema 2.2 JleWicTBUTEIbHBIE IIpojeccrnona/IbHO-OPHMEHTHUPOBAHHOE COACPKAHUE I1IK 2.3
yucna 1. TIpencraBnenue nepuoanYecKux Ipodeii B BU1e 0OBIKHOBEHHBIX ApoOeit OK 1
5

2. [IpuOmkeHHbIE BBIYUCICHUS




Tema 2.3 BrimonaHenne
apuMeTHIECKUX TCUCTBUN
HaJ NeHCTBUTENbHBIMU
YHCIIaMU

OcHoBHoOe coaepkaHue

1. CpoiicTBa apupMETHICCKUX ACHUCTBUI

2. BrinonHenue apupMeTHUSCKUX ASHCTBUI HAJ JEHCTBUTEILHBIMU YNCIIAMHU

Tema 2.4 KommuekcHble OcHoOBHoOe€ cojep:KaHue OK'1
yucia 1.IloHsiTHE U CBOMICTBA KOMIIJIEKCHBIX YHCEI OK3
2.JIeficTBHS C KOMIUIEKCHBIMH YU CIIAMH
Tema 2.5 Crenenu MHUMOH | OCHOBHOE cO/iep:KaHue I1K 2.3
€ IUHUIIBI 1. IlousiTHE MHUMOHN €IUHUIIBLI OK 2
2. CTenieHn MHUMOM €IMHHULIBI
3.Pemenune kBapaTHBIX YpaBHEHUH
ITpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME
KonTtpoas no pasgeny 2. [Ipaktuyeckoe 3anstue 4: Penienue 3ai1a4 Ha TeMy «BpInoTHeHHE TPUOJIMIKEHHBIX BHIYHCICHUN
Pa3nes 3. ®ynkuuu, UX cBOICTBAa M rpauKu
Tema 3.1 ®yHkuuum u uX OcHOBHOe co/Iep:KaHue OK 3
rpaduku 1.06nacTp onpeneneHns 1 MHOKECTBO 3HAaUCHUH (PYHKINH, TpaduKu OK 5
2. CriocoOb1 3amanust GyHKIHIA
3. [TocTpoenue rpadgukoB GyHKINH, 3aJaHHBIX PA3TUIHBIMU CIIOCOOAMHU
Tewma 3.2 KBagpatuuHnas u OcHOBHOe coep:KaHue OK 4
NMHENHas QYHKIUK 1.065acThb onpeneneHnss 1 MHOKECTBO 3HaUeHUH (yHKIUH, rpaduKu OK'5
2. IToctpoenue rpagukoB GyHKIHMHA U UX CBOHCTBA
Tewma 3.3 CBoiicTBa hyHKIIHIT OcCHOBHOE coJiep:KaHue OK 3
1. MOHOTOHHOCTb U OTPAaHUYEHHOCTH (DYHKIIMI
2. YeTHOCTb U HEYETHOCTb, IEPUOJUUHOCTh PYHKIUH oK 4
3.IlpomexxyTkH BO3pacTaHMsl U yObIBaHUs, HAaHOOJIbIIIEe M HAUMEHbIIIEE 3HAUYCHHS, TOUKU OK'1
IKCTpEMyMa
Tema 3.4 Apudmeruueckue IIpodeccrnoHa/ILHO-OPHEHTHPOBAHHOE COACPKAHUE OK 3
orepanuu HaJ QYHKIUIMH 1. I[Tpumeps! yHKIMOHATBHBIX 3aBUCUMOCTEH
2. CnoxHas GyHKIUS (KOMITO3UIINSA) OK 4
OK 5

3. IloHsTHE O HENPEPHIBHOCTH (PYHKIIUU

OcHoBHOE cogepKaHue




Tema 3.5 IlpeoOpa3oBanue | 1. BeimonHenue npeoOpa3oBaHmii rpadukoB (apaiesbHbIH IepeHoc) OK 2
rpaduxos 2. CuMMeTpHsl OTHOCUTEIBHO OCEM KOOPIAMHAT U CUMMETPHUSI OTHOCUTENBHO Havana
KOOpJUHAT
3. Pactshxenue u cxatue rpaduka BIOJIb 0Ceil KOOpAMHAT
Tema 3.6 OobpatHbIe OCHOBHOe coJiep:KaHue I[IK 2.3
byHKIUA 1.06nacTp onpeeneHuss U 00JacTh 3HaAYCHUN 00paTHON (YHKIIUH OK 3
2. I'pacpuk obparnoii pyakimyu. CHUMMETPHs] OTHOCUTEIBHO NMPSIMOH Y = X OK 5
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlEPKAHUE
KonTpoJas no pazaeny 3. [Ipaktudeckoe 3ansarue 5: «lcciienoBanme CBOUCTB (QyHKITHIN
Pa3znen 4. Kopumu, cTenenu u Jjorapupmsl
Tema 4.1 KopHu u crenenu OcHOBHOe coJep:KaHue OK 3
1. KopHu HaTypaJlbHOH CTENEHU U3 YMciia U UX CBOWCTBA OK 4
2. CterneHu C IeHCTBUTENILHBIMU MOKA3aTeNsIMU
3. CBolicTBa CTENEeHHU C ACHCTBUTEIbHBIM MTOKa3aTEIeM
Tema 4.2 Crenenu ¢ OK 4
PALMOHATEHEIMH 1 [loHsiTHE CcTENEHU C pallMOHaIbHBIM IIOKA3aTeIEM
IIOKa3aTeJIsIMU, UX CBOMCTBA v
2. CBoiicTBa CTENEHHU C PAIIMOHAJILHBIM TTOKa3aTesieM
[IpakTuueckoe 3anarue 6: «CTeneHb U ee CBOMCTBa»
Tema 4.3 Crenennas OcHoBHOe coJep:kaHue OK 3
byHKIHISA 1. ccnenoBanue GyHKIUU OK 4
2. IlocTpoenue u urenue rpaukoB GyHKIUH
3. CBoiicTBa cTeneHHON (yHKITUN OK5
Tema 4.4 Iloka3sarenpHas OcHoBHOe coJep:kaHue OK 3
q)YHKHI/IH 1. UccnenoBanue (byHKuI/H/I OK 4
2. IlocTpoenue u urenue rpaukoB GyHKIUH
3. CBoiicTBa moKa3aTeIbHON (YHKITUU OK 5
[TpaxTrueckoe 3austue 7: «IlokasaTenbHas u cTeneHHas QyHKIUN
Tema 4.5 Iloxa3aTennHEIE OcHoBHOe coaep:xkaHue OK 4

ypaBHEHUS

1. OcHOBHbIE IPUEMBI PEILICHUs] YpaBHEHUIN

2. OCHOBHBIE IPHEMBI PEIICHNUS] HEPABEHCTB

3. Mcnionb30BaHue CBOMCTB U rpaKoB (DYHKUUH [Tl pellieHHs] ypaBHEHHUI U HEPaBEHCTB




Tema 4.6 Iloxa3aTenbHbIE

OcHOBHOe coiep:KaHue

OK 4

HEPaBEHCTBA 1. OcHoBHBbIE TPHEMBI pEILIEHHS] HEPABEHCTB OK'5
2. Vlcrionb30BaHKe CBOMCTB M rpauKoOB (GYyHKUUH [T peIICHUS HEPABEHCTB
Tema 4.7 Iloka3aTenbHble OcHOBHOE coepKaHue OK'1
YPaBHCHMS U HCPABCHCTBA 1. OcHoBHBIE TPUEMBI PELLICHHS YPAaBHEHUI U HEPABEHCTB OK 2
2. Vlcrionb30BaHKe CBOMCTB M rpauKoB (PYyHKUUH [T PEIICHUS HEPABEHCTB
Tema 4.8 CucreMsl OcHoBHOe coep:kaHue OK 3
IIOKA3aTENIbHbIX YPAaBHEHUN | 1. PelieHue cMCTEM ypaBHEHHI OK 4
2. MeTo/ibl peleHns CUCTEM
Tema 4.9 Cuctembl OcHOBHOE coJiep:KaHue OK 2
NOKa3aTeIbHbIX HEpaBeHCTB | 1. PenieHue cucteM HEpaBEHCTB
2. MeTtoibl peLeHHs CUCTEM OK 3
[IpakTuueckoe 3andarue 8: «PerieHne Noka3aTrelbHbIX YPAaBHEHUI, HEPABEHCTB U UX CUCTEM)
Tewma 4.10 Jlorapudm yucina. OcHoBHOe coaep:kaHue OK 4
CsoiicTBa norapudmon 1. OcHoBHOE NOTapU(PMUIECKOE TOKIAECTBO OK 3
2. CpoticTBa JiorapuMoB
3. IlpeoGpazoBanue J0rapupMHUUECKUX BbIpAKEHUI
Tema 4.11 IlpaBuna OcHoBHOe coaep:kaHue OK 2
JEUCTBUH ¢ Torapumamu 1. IpaBuna aeiicTBuil ¢ TorapudMaMu OK 4
2. IIpeoOpazoBaHue J0rapupMHUUECKUX BbIPAKEHUIH
Tema 4.12 JlecaTnunslii u IIpodeccrnonaIbLHO-OPHEHTUPOBAHHOE COAEPIKAHUE OK 2
HaTypabHBIA JTOrapupMbl 1. lecaTuunble U HaTypajIbHbIE JOrapu(MbI OK1
2 IIpumeHeHMe CBOWCTB JIorapu(MOB JUTsl peLlICHHsI BEIPAXKEHUH ¢ JTorapupmamu 1K 2.3
Tewma 4.13 Ilepexon k OcHoBHOe coaepkaHue OK 1
HOBOMY OCHOBaHHIO 1. Ilepexon k HOBOMY ocHOBaHuI0. Popmyrna nepexona OK'1
norapudma 2.IIpeobpazoBanue TorapuGMUIECKUX BBIPAKEHUN
[IpakTuueckoe 3ansatue 9: «Jlorapugm u ero coiicTBay
Tema 4.14 OcHoOBHOe coep:KkaHue OK 7
Jlorapupmuueckas Gpynkuus | 1. MccnenoBanue GpyHKIUH OK 2

2. IlocTpoenue u urenue rpaukoB GyHKIUH

3. CpoiicTBa norapudmuueckoit GyHKIUN




Tema 4.15 OcHoOBHOe coJiep:KaHue OK 3
Jlorapudmmueckue 1. Pemienue npocTeimux gorapuMuUUecKux ypaBHEHHM OK 4
YpaBHCHUA 2.Penienre METOI0M MOTCHIIMPOBAHHMS JIOTApU(PMUIECKUX YpaBHEHUM OK'5
3. Pemmienne MeTojoM storapuMupoBaHus JorapuMUIECKUX YpaBHEHHH.
4. Viconp30BaHWe CBOMCTB M TpadUKOB (YHKIMHA SIS peIICHUs YPaBHEHU
Tema 4.16 OcHOBHOE coJiep:KaHue OK4
Jlorapudpmudeckue 1. OcHOBHbIE IPUEMBI PEILLIEHUSI HEPABEHCTB
HCpaBCHCTBA 2. Micnonb30BaHuE CBOWCTB M IPapMKOB (DYHKIMI /ISl PEIICHHS HEPABEHCTB OK'>
Tema 4.17 OcHOBHOe coJiep:KaHue OK 3
Jlorapupmuyeckne 1.OcHOBHBIEC TPUEMBI PEUICHHS IOTapU(PMUUECKUX ypaBHEHUI OK4
YPaBHCHUA 1 HEPABCHCTBA 2.OCHOBHBIE IIPUEMBI PELLICHUS HEPABEHCTB OK'5
1.Pemenue cucrem sorapupMuIecKux ypaBHEHUN
2.MeTobI penieHus: CUCTEM
Tema 4.17 OcHoBHOe coaep:xaHue
Jlorapumuueckre CUCTEMBI | | Pemmenue JOTapu(PMHUYECKUX CHCTEM METOJIOM T10JICTAHOBKH OK4
YpaBHEHHUH 2. Pemenne norapu()MUUECKUX CUCTEM METOJIOM CIIOKEHUS OK 5
3. pa3nu4yHbIe TPUEMBI PEIICHHS TOTapUPMHUUECKUX CHCTEM
[Ipaktuueckoe 3anarue 10: «Pemenue norapupmMuueckx ypaBHEHUN, HEPABEHCTB U UX CHCTEM»
IIpome:xyTouHasi aTTecTALMA IPOBOAUTCH B (popme 3K3aMeHa
Paszpnen S. OCHOBBI TPUTOHOMETPUH
Tema 5.1 Paaguannas mepa IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COACPKAHUE IK 2.3
yria 1. TlonsaTue paguaHHON MepHl yria
2. CBs13b I'paTyCHOI MepHI C paluaHHON
3. M306paxeHne yrioB BpalleHHst Ha OKPY>KHOCTH
Tema 5.2 CuHyc, KOCHUHYC OcCHOBHOE coJiep:KaHue OK 2
qucia 1. ®opmynupoBaHue ONpeaeIeHII TPUTOHOMETPUIECKHUX (DYHKITUI YHCIOBOTO apryMeHTa OK4
(pyHkMM cHHYCa U KOCHHYCA YnCca)
2. 3HaK¥ TPUTOHOMETPUIECKHUX (DYHKIMI YUCIOBOTO apryMeHTa
3. 3aBUCHUMOCTDh MEXTY QYHKIMSIMHU OJHOTO apryMEHTa
Tema 5.3 Taurenc u OCHOBHOe co/Iep:KaHue OK 2
KOTaHT€HC YHcia 1. ®opmynupoBaHue ONpeaeNeHNI TPUTOHOMETPUIECKHUX (DYHKITUI YUCIOBOTO apryMeHTa OK 4

(pyHKIMM TaHT€HCa U KOTAHT€HCa YUCIIa)




2. 3HaK¥ TPUTOHOMETPUYECKUX (DYHKIMI YHUCIOBOTO apryMeHTa

3. 3aBUCUMOCTb MEX1Y (QYHKIIUSIMH OJHOTO apryMeHTa

ITpakTnueckoe 3austue 11: «P

aaraHHasag MCEpa yria. CI/IHyc, KOCHHYC, TAHI'CHC W KOTAHI'CHC YyI'Jia»

Tema 5.4 OcHOBHEIE OcCHOBHOE coJiep:KaHue OK 3
TPUTOHOMETPUUECKHE 1 OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
TOXKECTBA 2 CBsI3b MEXAY CUHYCOM M KOCUHYCOM OJJHOTO yIJla
Tema 5.5 Dopmybl OcHoBHOe coep:kaHue OK 3
IIPUBCIICHUSA 1. U3yuenue ¢popmyn npuBeIeHUS OK 4
2. IlpeoOpazoBaHyie TPUTOHOMETPUYECKUX BhIpaKEHHUH 110 (hopMysiaM MpUBEICHHUSI
[IpakTuyeckoe 3anstue 12: «IIpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHHUH 11O POpPMYIIaM PUBEACHUS
Tema 5.6 Pemenune OcHOBHOe co/iep:KaHue OK 4
TPUTOHOMETPUYECKUX 1. Pemennie ypaBHeHUM, UCTIOIB3Ys POPMYIIBI IPUBEACHUS OK'5
YPaBHCHHH 2. Wcnonb30BaHuEe CBOMCTB YpaBHEHUM
Tema 5.7 ®opmMysbl CUHYC OcHOBHOe coep:KaHue OK2
CYMMBI, CHHYC pa3HOCTH 1. U3yuenue ¢popmys cI0KEHHUS U BBIYMTAHUS CHHYCA U KOCHHYCa
ABYX yIJIOB, KOCHHYCa 2. [IpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH O (hOpMYIIaM CIOXKEHHS
CYMMBL, KOCHHYC PA3HOCTH | 3 Pemenne ypaBHEHUIA, HCIIONIB3YsT (GOPMYITBI CIIOKEHHS
Tema 5.8 @opmyibl TaHT€HC OcHOBHOE coepKaHue
CYMMBI, TAHT€HC Pa3HOCTH 1. U3yuenne ¢popmMys CI0KEHHS U BBIYMTAHUS TAHT'€HCA U KOTaHTeHCa OK 3
ABYX YIIIOB, KOTaHI'CHCA 2. IIpeoOpazoBaHye TPUTOHOMETPUUYECKHIX BBIPAKEHHH 10 (hOpMysIaM CIO0KESHHUS OK'5
CYyMMBI, KOTAHTCHC Pa3HOCTH | 3 PemieHne ypaBHEHUIA, HCIIONIB3YsT (OPMYITBI CIIOKEHHS
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlePKAHME
[Ipaktrueckoe 3anstue 13: «YmpoleHrue BRIpaKEHHUH Py TOMOIIH (POPMYII CYMMBI i Pa3HOCTHY 1K 2.3
Tema 5.9 ®opmynbl OcHoBHOe coaep:xaHue OK'1
JBOMHOIO apryMeHTa 1. 3yuenue dhopmyi1 ABOIHOIO aprymMeHTa OK'1
2. IlpeoOpazoBaHyie TPUTOHOMETPHUYECKIX BBIPAKEHUH 10 (hopMynam TBOMHOTO apryMeHTa
3. Pemienue ypaBHeHMH, UCTIONB3Ys (OPMYIIBI JBOMHOTO apryMeHTa
Tema 5.10 ®opmysl OcHoOBHOe coep:KkaHue OK 3
MIOJIOBUHHOT'O apryMeHTa 1. I3yuenue ¢popMys1 HOJOBUHHOTO yria OK'5

2. IIpeoOpazoBaHye TPUTOHOMETPUYECKUX BBIpaXKEHH 10 (hopMysiaM MOJIOBHUHHOTO
aprymeHra

3. Pemienue ypaBHeHM, UCTIONIB3Ys (POPMYIIBI TOJIOBUHHOTO apryMeHTa




Tema 5.11 IIpeobpa3oBanue
MPOCTEUINX
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

OcHOBHOe coiep:KaHue

1. IlpeoOpazoBanue CyMMbl TPUTOHOMETPUUECKHUX (YHKIUI B IPOU3BEIACHHE

2. IlpeoOpazoBaHue MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIUI B CyMMy

3. BelpaskeHue TpUroHOMETpHYECKUX (DYHKIMN Yepe3 TaHT€HC MOJIOBUHHOTO apryMeHTa

[Ipaxtuyeckoe 3austue 14: «[IpeoOpa3oBanne TPUrOHOMETPHUECKUX BBIPAKECHUI

OK3

Tema 5.12 CsoiicTBa 1 OcHoBHOe coep:kaHue OK 2
rpauku cunyca, kocunyca | 1. [Tocrpoenue rpaMKoB U H3ydEHUE CBOMCTB CHHYCA, KOCUHYCA OK3
2. IIpeobpazoBanus rpaduka GpyHKIUN
3. M'apmonmueckue KoneOaHus
Tema 5.13 CsoiicTBa 1 OcHoBHOe coJep:kaHue OK 3
rpauKy TaHI€HCa U 1. IToctpoenue rpaukoB U U3yuyeHHE CBOMCTB TAaHT€HCA U KOTAaHT€HCa OK'5
KOTaHI'CHCA 2. IIpeoOpazoBanus rpaduka GyHKIUU
Tewma 5.14 Ilpocreiinue OcHoBHOe coJep:kaHue OK 3
TPUTOHOMETPUICCKHUC 1. Pemienue mpocTelNX TPUTOHOMETPUYECKUX YPaBHEHUN OK 4
YpaBHCHUA 2.IIpumenenue Gpopmy: s pelieHus] TPUTOHOMETPHUYECKUX ypaBHEHUI
Tema 5.15 Ilpocreiimue OcHOBHOe coep:KaHue OK 4
TPUTOHOMETPUIECKUE 1 .Pemenue npocTenmmnx TPUTOHOMETPHYECKAX HEPABEHCTB OK'5
HEPAaBCHCTBA 2 Ilpumenenue ¢popmys JUIst pelieHUs] TPUTOHOMETPUYECKHX HEPaBEHCTB
Tema 5.16 OGpatHbie OcHoBHOe coaep:kaHue OK 5
TPUTOHOMETPUYECKUE 1. O6paTHbIE TpUTOHOMETPUYECKUE (PYHKIIMH: ApKCUHYC, ADKKOCUHYC, APKTAHT€HC OK 7
$yHKIHH 2. OOpaTtHbIe TPUTOHOMETpUYECKHE (PYHKIINU, UX CBOMCTBA U TpaduKu OK 2
KonTpous no pasaeay S. [Ipaktudeckoe 3anarue 15: Pemenne npocTelnx TPUTOHOMETPUYECKUX YPABHEHNN
Pa3nes 6. Tpuronomerpuyeckue ypaBHeHHsl, HePABEHCTBA M MX CHCTEMbI
Tema 6.1 OcHOBHOE coJiep:KaHue OK 3
Tpuronomerpuueckue 1. YpaBHEHUs], TPUBOJUMBIE K KBaIPaTHBIM OK 5
YpaBHCHUS 2. YpaBHEHHs, pelraeMble METOIOM Pa3I0KEeHUs] HA MHOKUTEITH
Tema 6.2 OgHOpOIHBIE OcCHOBHOe co/Iep:KaHue OK 3
TPUTOHOMETPUUECKHE 1. OgHOpOIHBIE TPUTOHOMETPUUYECKUE YpaBHEHUS | opsaka
YPaBHCHMUA 2. OtHOpOTHBIE TPUTOHOMETPHUECKUE YPaBHEHHS 2 TTOPSIKa

OcHOBHOeE cogepKaHue




Tema 6.3 1. Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 110 TpadukaM pyHKIIi OK 3
Tpuronomerpuyeckue 2. PemieHyrie TPUrOHOMETPUYECKUX HEPABEHCTB I10 €MHUYHON OKPYKHOCTU OK'5
HEPABEHCTBA
IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJIePKAHME
KonTpoJs no pasaeny 6. Ilpaktuueckoe 3anstue 16: PenieHne TpUroHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB U UX CUCTEM
Paspnen 7. KoopauHarbl H BEKTOPbI
Tewma 7.1 IIpssmoyrosibHas IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIeP:KAHUE I1K 2.3
crucTemMa KOOpAUHAT B 1. JlekapToBa crcTeéMa KOOPJMHAT B IPOCTPAHCTBE OK 2
IIPOCTPAHCTBE 2. YpaBHEHHE OKPYXHOCTH, C(EPbI, INIOCKOCTH OK'5
3. PaccrosiHre Mex1y TOUKaMH
4. Ilpocreiinne 3a1a4u B KOOpAXHATaX
Tema 7.2 BekTopsl. OcHOBHOeE coJep:KaHue OK 3
JleficTBHs ¢ BEKTOpaMH 1. O3HakoMJIeHHE C TOHATHEM BekTOpa. M3yueHue npaBui JeHCTBUS C BEKTOpaAMU OK 5
2. VI3yyeHue npaBuil JeMCTBUS C BEKTOPaMHU, 3a/JaHHBIMU KOOPMHATAMU
Tema 7.3 CkansipHoe OcHoBHOe coaep:xkaHue OK 3
MIpOU3BCACHUC BEKTOPOB 1. 3y4eHue cKaasipHOrO IPOU3BEIECHUS BEKTOPOB
2. Vcrionb30BaHKe CKAISIPHOTO IIPOU3BEIEHUS BEKTOPOB MPH PEIIEHUH 3a]1a4
Tema 7.4 KoopauHaTHbIN OcHOBHOE cogepKaHue
METOJ 1. IlpuMeHeHue KOOpAMHATHOTO METO/1a IIPU PEIICHUH PUKIAIHBIX 3a7a4 OK 4
2. [IlpumMeHeHne KOOPJMHATHOTO METO/1a TP JI0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPHH OK'5
IIpodeccnoHaATBHO-0PHEHTHPOBAHHOE COACPKAHUE
KonTtpous no pasaeay 7. [Ipaktuueckoe 3ansatue 17: «Pemenne 3a1a4 Ha KOOPANHATHI U BEKTOPBDY [IK 2.3
Paspean 8. [Ipsimble U JIOCKOCTH B IPOCTPAHCTBE
Tema 8.1 Bs3aunmnoe OcCHOBHOe co/iep:KaHue OK 4
pacnonoxxenre npsaMbiX B | 1. IIpu3Haku B3aMMHOTO pacloI0KEeHUs TPSIMBIX OK 5
IPOCTPAHCTBE 2. YTOJ MeXy TIPSIMBIMHU
3. OnpenesieHne CKPeInBAOIIMXCS TPSIMbBIX
Tema 8.2 IlapannenbHOCTb OcHOBHOe coJiep:KaHue OK 4
IPSIMOM U TUNIOCKOCTH 1. ®opmynupoBKa U IPUBEIAEHUE JOKA3aTEIbCTBA TPU3HAKA NAPAIIEIBHOCTH MPSIMOU U OK 5

INJIOCKOCTH

2

. TeopeMsbl 0 B3aMMHOM PacoJIOKEHUH IPSIMOU U MIIOCKOCTH




3. HpI/IMeHeHI/Ie IIpHU3HAKa 1 CBOMCTB MapajlsiCIbHOCTH IIPSAMBIX U IUIOCKOCTEH IIpU pCUHICHUHA
3aaad

Tema 8.3 OcHOBHOE coJiep:KaHue OK 3
[TeprieHAUKYIAPHOCTE 1. ®opmynupoBKa U IPUBEACHUE A0KA3ATEIbCTBA IPU3HAKA IEPIEHANKYIIPHOCTH IPSIMON U OK'5
IIPSIMOM U TNIOCKOCTH IJIOCKOCTH
2. IlpumeHeHne NPU3HAKOB U CBOMCTB MEPIEHIUKYIAPHOCTH MPSMOA U INIOCKOCTH NIPU
pElIeHNN 3a1a4
Tema 8.4 [lepnenaukymsp u OcHoBHOe coep:kaHue OK'5
HAKJIOHHAs K IIJIOCKOCTH 1. Yron mexay npsiMOi U IIIOCKOCTBIO
2. Teopema 0 Tpex NepIEeHANKYIAPAX
3. M300paxxeHne Ha 4yepTekax U KOHCTPYMPOBAHUE HA MOJIEJIAX YIJIOB MEX]y IIPSIMOI U
IJIOCKOCTBIO
Tewma 8.5 B3aumuoe OcHOBHOe coep:KaHue
pacnosioxeHue wiockocteit | 1. [Tpu3Haky U CBOWCTBA NapalIeNIbHBIX IIOCKOCTEH OK 4
2. Ilpu3Haku ¥ cBOICTBA NepIEHAUKYJISPHBIX INIOCKOCTEH OK'5
[IpakTuueckoe 3anarue 18: «Pemenue 3a1a4 Ha NEPIEHANKYISIPHOCTD TNIOCKOCTEN»
Tema 8.6 PaccrosiHue ot IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlePKAHME IK 2.3
TOYKH IO INUIOCKOCTH, OT 1. Paccrosiuue MEXAY INIOCKOCTSIMU OK 2
IPSIMOIA JI0 TTOCKOCTH 2. PaccTosiHME MKy CKPEIUBAIOIIUMUCS TPSIMBIMHU OK'5
3. PaccrosiHre Mex1y IpOM3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE
Tewma 8.7 'eomeTpudeckue OcHOBHOe coep:KkaHue
peoOpa3oBaHus 1. TMapannenbHOE MPOEKTUPOBAHUE U €T CBOIMCTBA OK3
IIPOCTPaHCTBA 2. Teopema o mioma M OpTOroHaJbHON MPOEKIIMKA MHOTOYTOJIbHUKA OK'5
3. B3anMHoe pacnosnoxeHne NpoCTpaHCTBEHHBIX (QUTyYp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
KonTpous no pasaeny 8. [Ipaktuueckoe 3anarue 19: HaxoxxaeHue pacCTOSHMMA OT TOUKH JI0 IIIOCKOCTH, OT IPSIMOM 10 K 2.3
IUIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS TPSIMBIMU :
Pazgen 9. MHOrOrpaHHMKHU M KPYIJible TeJia
Tema 9.1 MHoOrorpaHHuKH OCHOBHOe co/Iep:KaHue OK 4
1. Pa3nuyHble BUJII MHOTOTPaHHUKOB. BepiimHel, pedpa, rpaHu MHOTOTpaHHUKA OK 5




2. PazBepTka MHOTOrpaHHUKA

3. MHororpanssie yribl. Beimykisie MHOrorpanauku. Teopema Ditniepa

Tema 9.2 I[Tpuzma OcHoOBHOe coJiep:KaHue OK 2
1. Ilpsamas u HaKJIOHHas IpU3Ma OK 4
2. IlpaBuiibHas mpu3Ma OK 5
3. [Tnomanp moBepXHOCTU U O0BEM MPU3MBI
4. CUMMEeTpHuH B IIpU3Me
[Ipaktruueckoe 3ansatue 20: «BpraucieHne 371€MEHTOB IPSIMON PU3MBbD)
Tewma 9.3 INapamnenenunes. OcHoBHOe coJep:kaHue OK 2
Ky6 1.DnemMeHTH! B napajuiesenunesie u Kkyoe
2. CuMMeTpuH B Ky0Oe U B Mmapajieenurnene
3. [Tnomanp moBepxHOCTU U 00BEM MapaieNenuneaa u Kyoa
Tema 9.4 ITupamuga OcHOBHOe coep:KaHue OK 4
1. Onucanue u xapakrepuctuka nupamusl. [IpaBunsHas nupamuga. Tetpasap OK'5
2. CuMMeTpHH B IUpaMHJIe
3. I1nomaae NOBEPXHOCTU U 00BEM MUPAMMU/IbI
Tema 9.5 Yceuennas OCHOBHOe co/Iep:KaHue OK 4
UpaMuIa 1. Onucanue U XxapakTepUCTUKA YCEUEHHOM NMUpaMubl OK'5
2. N300pakeHne yCe4eHHOM MUpaMubl U €€ 3J1eMEHTOB
3. BeluncieHye TMHENHBIX 3JIEMEHTOB U YIJIOB YCEYEHHON MUPAMMU/IBI
Tema 9.6 [TogoOHEBIE OcHOBHOeE coJep:KkaHue OK 4
ApaMUIbI 1. Ilnomaas NOBEpXHOCTH U 00BbEM yCEUEHHON MUPAMMU/IBI
2. OTHOIIEHUE JTUHEWHBIX 3JIeMEHTOB M0JI00HBIX Tell. [loHsATHE 0 KoddduIMeHTe noxodus
3.OTHOMIEHHUE MyIoIa/ieil OCHOBAaHHH MOJIOOHBIX Te
Tema 9.7 Ceuenus IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlePKaAHME IK 2.3
MHOT'OI'PAaHHUKOB 1. Ceuenus kyba, mpU3MbI OK 3
2. CedeHus nUpaMuIbl M YCEUEHHON MUpaMUIbI OK'5
3. [IpencrasieHre 0 MPaBUILHBIX MHOTOTPAHHUKAX (TETpadIpe, Kyoe, OKTadipe, oIeKadIpe
1 UKOCadJIpe)
Tema 9.8 LHunuuap OcHOBHOe coep:kaHue OK 4
1. OcHoBaHnue, BbICOTa, 00pa3yroIias HUINHAPA OK 5

2. bokoBasi TOBEPXHOCTh, pa3BepTKa IMINHIPA




3. [lmomaap MOBEPXHOCTH B 00BEM

Tema 9.9 Ceuenus OcHoBHoOe cojJep:kaHue OK'5
LUIUHAPA 1. OceBo€ CeYeHHE M ET0 TIOCTPOEHHE OK 2
2. Ceuenue, napajijielibHO€ OCHOBAHHIO M €T0 MOCTPOCHHE
3. Penienue 3a/1a4 Ha BBIYMCIIEHHUE JUIMH, YIVIOB U IUIOIAJEH
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE
[Ipaktuueckoe 3anarue Ne 21: «IlocTpoeHne ceueHnii MHOTOrpaHHUKOBY
[IK 2.4
Tema 9.10 Konyc OcHoBHOe coJep:kaHue OK 4
1. OcnoBanue, BbICOTa, 00pa3yroIast KOHyca U yCeU€HHOTO KOHYyCa OK'5
2. bokoBasi TOBEpXHOCTh, pa3BepTKa KOHYCa U YCEYEHHOTO KOHYyCa OK7
3. OceBble ceYeHHUs U CEUCHHUS, TTapalIeTIbHbIE OCHOBAHUIO
4. IInomaapr MOBEPXHOCTH B 00BEM KOHYCA U YCEYEHHOTO KOHYyCa
Tema 9.11 Ilap u chepa OcHoBHOe coaep:kaHue OK2
1. [lap u chepa, ux ceueHus OK 5
2. Yactu mapa OK 7
3. KacarenpHas m1ockocThb K cdepe
Tema 9.12 ITnomags OcHoBHOe coaepkaHue OK 3
MOBEPXHOCTHU CPEPHI U 1. @opmynbl U1 HAXOXKACHUS IJIOMIAAHN TOBEPXHOCTHU Chephl OK'5
00beM mapa 2. ®opMynbl Uil HAXOXKAEHUs 00beMa cepbl OK 6
3. Beiuucienue mionaan moBepxHocTy chepsl U 00beMa I1apa Ha MPaKTUKe
KonTpoJs no pazaeny 9. [Ipaktuueckoe 3anarue 22: Perenue 3a1a4 Ha KOMOMHAIIMIO TET
Pa3nen 10. Hayana maTeMaTH4ecKoOro aHajausa
Tema 10.1 OCHOBHOe co/iep:KaHue OK 5
[TocnenoBarenbHOCTH 1. Crioco0Opl 3ajaHus ¥ CBOMCTBA YHCIIOBBIX MOCJIEI0BATEILHOCTEN
2. Tlomsatme o mpenmene mocienoBaTebHOCTH. CyIIECTBOBaHHE TMpejaesia MOHOTOHHOM
OTPaHUYEHHOI MOCIEA0BATEIIbHOCTHU.
3.CyMMHpOBaHHE MOCIEA0BATEILHOCTEN
4. beckoHeyHO yOBIBarOIasi TEOMETPUUECKAst MPOTPECCUs U €€ cymma
Tema 10.2 IIpousBoaHas IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE I1K 2.3

1. TTonsiTue o mpou3BOHON (YHKIINHU, €€ TEOMETPUUECKUI U (PU3NUECKUN CMBICIT




2. YpaBHEHHE KacaTeJIbHOU K rpaduKy HyHKIIUU

3. HpOI/I3BOI[HBIe CYMMBI, pa3HOCTH, IPOU3BEACHHUA, HACTHOT'O

10.3 IIpaBuna OcHoBHOe coep:kaHue OK 5
nuddepeHIpoBaHUs 1. [TpousBOAHBIE CYMMBI M Pa3HOCTH OK 4
2. IIpou3BoHbIE IPOU3BEACHHS U YACTHOTO
[IpakTuyeckoe 3ansaTue 23: «Bpuucienue Mpon3BOAHBIX 1O IpaBuiIaM AuddepeHurpoBaHus»
Tewma 10.4 TIpousBoiHbIE OcHoBHOe coep:kaHue OK 5
CTCTIICHHOU U 1. BeiBoa hopMyJibl IPOU3BOAHON CTENEHHON (QyHKIIUU OK 4
TPUTOHOMETPUIECKON 2. Tabnuma nporu3BOIHBIX
bynKimid 3. [Ipou3BOIHBIC TPUTOHOMETPHUYCCKUX (PYHKIIUIT
Tewma 10.5 TIpousBoaHbie OcHoBHOe coJep:kaHue OK 5
OCHOBHBIX 3JIEMEHTAPHbBIX 1. BeiBo OCHOBHBIX (DOPMYJT IPOU3BOIHBIX FIEMEHTAPHBIX (DYHKIIMH OK3
dyHKimit 2. Tabnuua mpou3BOJHBIX
3. Brruncnenne nNpou3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX (PYHKITHIA
Tema 10.6 OcHoBHOe coJep:kaHue OK 3
Hubdepennuposanue 1. BeiBoa hopMysibl IPOU3BOAHON CTENEHHON (DYHKIMHU C TMHEHHBIM apryMEHTOM
T0JICTAHOBKOH 2. Tabnuua nNpou3BOAHBIX (PYHKINI C IMHEHHBIM apTyMEHTOM
3. IIpumMepsl HaXOXKACHUS TPOU3BOIHBIX (QYHKIUH C TMHEHHBIM apryMEHTOM
Tewma 10.7 DkcTpeMyMbl OcHoBHOe coaepkaHue OK?2
(yHKuMH 1.ITpu3Haku Bo3pacTaHus U yObIBaHUS (DYHKIIHH OK 3
2. UccnenoBanue (pyHKIMU HA SKCTPEMYMBI
3. UccnenoBanue GyHKIMA HA BBITYKIOCTh C IIOMOIIBIO MTEPBOI TPOMU3BOHON
[Tpaktuyeckoe 3anstue 24: «ccnenoBanue GyHKIMNA Ha SKCTPEMYMBI»
Tema 10.8 Bropas IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJleP:KAHME IK 2.3
IIPOU3BOAHAS 1.'eomeTpuueckuit 1 GU3NYECKUIN CMBICIT BTOPOM MPOU3BOAHON
2. IlpumeHeHne BTOPOI MPOU3BOIHOM K MCCIIEOBaHUIO (PYHKIIUH
Tewma 10.9 Ilpumenenue OcHoBHOe coep:kaHue OK 3
MPOU3BOIHOM K TIOCTPOCHHUIO | 1. [IpOMEKYTKH BO3pACTaHUs U yObIBaHHs (QyHKIIHH OK 4
rpapukoB 2.BbImyKI0CTh (PYHKIIUH, TOUKHU Iepernda
[IpaxTuueckoe 3anstue 25: «VccnenoBanue GyHKIMH ¢ TOMOUIBIO POU3BOAHOM U OCTPOSHHUE IPaUKOB
OcHOBHOe coep:kaHue OK 4




Tema 10.10 [Ipumenenue
MIPOU3BOAHOM K
HCCJICIOBAHUIO (PYHKIIMU

1. YcranoBienue cBs3M CBOMCTB (GYHKIIUHU U IIPOU3BOIHOM 110 UX Tpadukam

2. [TpousBoiHbIC 0OpaTHON (PYHKIIMU U KOMIIO3UIIUN (DYHKITMH

[IpakTudeckoe 3ansatue 26: «HaxoxaeHue CKOPOCTH IS MPOILIecca, 3aIaHHOTO GOPMYIIOi U rpaduKoM

Tema 10.11 IIpumenenue IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE I1K 2.3
IPOM3BOJIHOM K PEIICHHUIO 1. Haumenbiiee 1 HauOoplIee 3HaUeHUs (QYHKIIUU
IIPUKIAHBIX 33129 2. Ilpumepsl NCIIOIB30BAHUS TIPOU3BOTHOMN JIJIs1 HAXO0XKICHHS HAWTYUIIETO PELICHUS B

IIPUKJIAIHBIX 3a7a4ax

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJePKAHME

Kountpoas no pasaeay 10. [Ipaktuueckoe 3anstue 27: Pemenre 3a1ay Ha UCIIOJIB30BAHUS TPOU3BOAHOM JIJIsT HAXOXKICHUS
HAWIy4IlEero pe3yibTara
Pa3znen 11. UuTerpaJj u ero npumMeHeHue
Tema 11.1 IlepBooOpa3nas u OcHOBHOe coJep:KaHue OK 3
UHTErpa 1. ITonsitue nepBooOpa3zHoi. Tabnuiua nepBooOpas3HbIX OK 4

2. IlpaBuia HaX0XKJ€HHUs IEPBOOOPA3HBIX

3. IloHsiTHE HeoNpeneIEHHOIO HHTErpala
Tewma 11.2 Ilpumenenue OcHOBHOE coJiep:KaHue OK 3
MHTErpajia K BHIYMCIEHUIO 1. ®opmyna HeroToHa-JIeliOHuUIA OK'5
TIomIa e 1. IlpuMeHeHue orpeeIeHHOr0 HHTEeTpasla Uil HaXOXKASHUS IJI0IAAN KPUBOIMHEWHOMN

Tpaneuuu

3. Ilpumepsl mpuMeHeHHs HHTeTpaja B reomeTpun. HTerpansHas ¢popmyna o0bEma
Tema 11.3 OnpeneneHublit OcHoBHOe coaep:kaHue OK 5
UHTErpa 1 .I'eomeTpruecKknii CMBICI ONIPENEICHHOIO HHTETpalla

2.IlpumeHeHNe ONPENEIEHHOTO MHTErpajla Iyl pelIeHMs 3a1a4
Tema 11.4 Tlpumenenue IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE IK 2.3
MHTETpasla K BBIYUCICHUIO 1. [TpuMeHeHre uHTerpaia K pellieHuI0 MPaKTHUECKUX 3aa4
(HU3HUECKHUX BEINYNH 2. Ilpumepsl NpUMEHEeHUsl HHTErpaia B GU3NKe
Tewma 11.5 Ilpumenenue OcHoOBHOE coJep:KaHue
MHTETpala K PEILICHUIO 1. IIpuMeHeHne nHTerpasa K peleHHIo 3a/1a4 K 2.3

PAa3IMYHBIX 3a1a4

2. HaxoxeHue miomaan Npyu MOMOIIHM HHTErpasia

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

KounrtpoJus no pa3neay 11. [Ipakruueckoe 3anstue 28: Pemenue 3a1ay Ha IpuMEHEHNE UHTETpasia T PEIICHUS 3a1a4




Pa3znea 12. KomOunaropuka

Tema 12.1 KomOuHaTopHbIe OcHOBHOe coJiep:KaHue OK 4
3aaun 1. VicTopust pa3BUTHS KOMOWHATOPUKH OK 6
2. Pemienue 3aa4 Ha nepe6op BapHaHTOB
3. Pemenue 3a1a4 o npaBuiry YMHOXKEHHUS
Tema 12.2 OcHOBHBIE OcHoOBHoOe€ cojiep:KaHue OK 7
HOHATUS KOMOMHATOPUKHU 1.O3HaKOMJIEHUE C IOHATHAMU: pa3MELEHUs], IEPECTAHOBKH, COUETaHUS
2.00bsicHeHHe U TpUMeHeHue GopMyIl AJisl BBIUMCICHHS pa3MELICHH, TepecTaHOBOK,
COYETaHUU
3. 3aaun Ha MOJICUET YUCIIA pa3MEIICHUH, IePECTaHOBOK, COUCTaHUN
Tema 12.3 ®opmyna OuHoma OcHoBHOe coep:xaHue 3
Herorona 1. ®opmyna 6unoma Herotona 1K' 2.3
2. CpolicTBa OMHOMUHAIBHBIX KOA((DUIIUESHTOB OK'5
3. Tpeyronpauk [Tackans OK 4
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
Koutpoas no pa3aeay 12. Ilpaktuueckoe 3ansatue 29: «Pemenue 3aga4 Ha MOJACYET YMCIa pa3MEIICHUH, TEPECTaHOBOK,
COYETaHUI»
Pa3nes 13. DiieMeHTHI TeOpPHH BEPOSATHOCTE 1 MATEMAaTHYeCKOI CTATHCTUKH
Tema 13.1 DneMeHTHI IIpojeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE I1IK 2.4
TEOpUU BEPOSTHOCTEN 1. Kinaccuueckoe onpe/ereHne BeposITHOCTH OK 2
2. CoObITHE, BEPOSITHOCTH COOBITHS OK5
3. Ilpumepsl 3a1au
Tema 13.2 He3zaBucumele OcCHOBHOe co/iep:KaHue OK 5
COOBITHS 1. TToHsiTHE O HE3aBUCUMOCTH COOBITHIA OK 41
2. Crio’keHre ¥ YMHOKEHUE BEpPOSTHOCTEN
4. Tlpukannelie 3a7a4 HE3aBUCUMBIMU COOBITUSMHU
Tema 13.3 Jluckpernas OcHOBHOE coJiep:KaHue OK 3
Cily4aiiHas BeJIMYMHa 1. YucnoBble XapaKTEpUCTHKU AUCKPETHOM CydailHONW BETHMUMHBI OK7
2. 3aKOH pacrpe/ielIeHus TUCKPETHON CITy4aifHON BEIMYUHBI
3.IlonsiTHE 0 3aKOHE OOJIBIINX YHCEI
Tema 13.4 DnemMeHTHI OcHOBHOE coJiep:KaHue OK 4
MaTeMaTU4ecKOi 1. IIpencraBienue JaHHBIX (TaOJIUIBI, AUATPAMMBI, IpaUKN) OK?2
CTaTHUCTUKH 2. 'eHepasibHAsi COBOKYITHOCTB, BBIOOPKA, CpeiHee apu(METHIECKOe, MeTHaHa




Tema 13.5 3amaun OcHoOBHOe coJiep:KaHue OK 2
MaTeMaTHYeCKON 1. IlonsaTtue o 3aayax MaTeMaTUYECKON CTaTUCTUKU
CTaTUCTUKH 2. [lpuxagaeie 3a1a4n
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE
KonTpoas no pasgeay 13. [Ipakrudeckoe 3ansatue 30: Pemenue npakTHYECKHUX 3a7a4 C IPUMEHEHUEM BEPOSATHOCTHBIX IIK 2.3
METOJIOB OK 2
OK 5

KoncyabTannu

IIpoMesKyTOYHAS aTTeCTALMSA POBOAUTCH B (hopMe IK3aMeHa




2.3 Conep:xaHue 10MalIHUX 3aJaHUI 00y4YaloIuXcs

HaumenoBanue
Coaep:xaHue 1OMALIHEro 3aJaHHsI
TeMBbI

Tema 1.1 ITogroroButk noKiax Ha TeMy «MaTeMaTrka B IPAKTUYECKON ACSITEIbHOCTH

Tema 1.2 I1.1, ¢.313-321. Yucna u anrebpanyeckue BeipaxkeHus. [ 1] Maremarrka: anredpa u Hayaia MareMaTH4eckoro aHaimmsa. 10-11
knaccel / IILA. Amumos [u ap.]. — M., [Ipocsemenne, 2016.-463¢. Bemmonnenne NJ13

Tema 1.3 I'maBa 3. §1. Pemienue JIMHEHHBIX YPaBHEHUM C OJTHOM NepeMeHHOH. §2. PelieHue TuHeHbIX HEPABEHCTB ¢ OJHOM MepeMEHHOM [3]
boromosnoB H. B., [IpakTtuueckue 3austus 1o matematuke. — M., Boicias mkona, 2013.-495 ¢. Boinonnenue HHAMBUAYATEHOTO
nomarraero 3ananus (M]13)

Tema 1.4 [3] I'nmaBa 3. §4,5 Pemenue cucrem ypaBHeHHI ¢ 1ByMsl nepeMeHHbIMU. Beinonanenne N/13

Tema 1.5 [3] I'maBa 3. §12, 13 Uppauronansuble ypaBHeHus. Beinonnenne N/13

Tema 2.1 [1] I'nasa I. §1. Ilensie u panuonanbHbie yucia. §2. JlelicrButenbHblie yncia. Bemonnenune M]3

Tema 2.2 [1] T'masa . §3. Onepanuu ¢ geiicTBUTEILHBIMH uynciaamMu. Bemmonnenune 1J13

Tema 2.3 [3] I'maBa 14. §1. KommiekcHbIe Ynciia U UX reoMeTpuueckas uHTepnperanus. §2. JleicTBUs HaJl KOMIUIEKCHBIMHA YHUCIIAMH,
3aJJaHHBIMH B anreOpanyeckoi popme. Bemmonnenue M/13

Tema 3.1 [3] I'maBa 4. §1. ®ynkuua. O61acTh onpeneaeHus ¥ MHOXKeCTBO 3HaueHui GyHkiuu. Beimonnenue NJ13

Tema 3.2 [3] I'maBa 4. §1,2. ®ynkums. [loctpoenne rpadukos ¢pyakumii. Bemonnenne 1NJ13

Tema 3.3 [1] I1.6, ®ynkuuu u rpaduku, c.333. Bemmonnenne /13

Tema 3.4 [1] I'nasa Il. §7. B3aumuo obpatsble ¢pyHkumu. Beimonnenune MJ13

Tema 4.1 [1] T'nagra . §4. Apudmerndeckuii KOpeHb HaTypaiabHOU cTenieHn. §5. CTeneHb C pallMOHATBHBIM U JIEHCTBUTEIILHBIM MTOKa3aTelieM
Brmonnenune UJ13

Tema 4.2 [1] I'naBa I. §6. Crenennas gpynkuus, e€ cBoiicta u rpaduk. §11 IlokazatenbHas pyHkuus, e€ cBoiicTBa U rpaguk BeimoaHenue
N3

Tema 4.3 [1] I'masa I1l. §12 IToka3zarenpHble ypaBHeHus Bemonaenne 1/13

Tema 4.4 [1] I'masa I11. §13 [TokazaTenbHble HepaBeHCTBA. Brimonaenune 1MJ13

Tema 4.5 [1] I'nasa I1l. §14 Cuctemsl noka3aTeNbHBIX ypaBHEHUH 1 HepaBeHCTB. Boimonnenne U/13

Tema 4.6 [1] I'naBa IV. §15. Jlorapudmsl. §16. CBoiictBa norapudmon Beimonnenne /13

Tema 4.7 [1]T'naBa IV §17. lecsTuunble U HaTypaibHble Torapudmel. [lepexon k HoBoMy ocHOBaHMIO Jorapudma. Bemmonnenue /13

Tema 4.8 [1] I'naBa IV. §18. Jlorapudgmuueckas pynkuus, e€ coiicta u rpapuk. Bemmonnenne /13

Tema 4.9 [1] I'masa IV. §19. Jlorapudpmuyeckue ypaBHenus. Beimonnenune MJ13

Tema 4.10 [1] T'masa IV. §20. Jlorapubmuueckne HepaBeHCTBa. Beimonnenne NJ13

Tema 4.11 [1] I'maBa IV. §21. Cuctemsl norapupmudeckux ypaBHeHui. Beimonnenne 13

Tema 5.1 [1] I'maBa V. §21. Paguannas mepa yria. §22. IIoBopoT TOUKM BOKpYT Hadasia koopauHat. Bemonnenne /13

Tema 5.2 [1] T'masa V. §23. Onpenenenune cuHyca, KOCHHYCa, TAHT€HCA, KOTaHreHca yria. Bemonnenne 1J/13

Tema 5.3 [1] I'maBa V. §26. Tpuronomerpudeckue Toxaectsa. Boimonnenue M]3




HaumenoBanue

Couepmalme AOMAIITHET 0 3aJaHudA

TeMbl

Tema 5.4 [1] I'maBa V. §28. ®opmyinsl cnoxenus, 1.1 Cunyc, kocunyc. Beinosnnenune NJ13

Tema 5.5 [1] T'maBa V. §29.Cunyc, KOCHHYC ¥ TaHT€HC IBOMHOTO yria. Bemonnenne MJ13

Tema 5.6 [1] I'masa V. §30.Cunyc, KOCHHYC ¥ TaHT€HC MOJOBUHHOTO yria. Bemmonnenue N/13

Tema 5.7 [1] I'maBa V. §32. Cymma u pazHocTh cuHycoB. Cymma U pa3HOCTh KocuHycoB. Beimonnenune U/13

Tewma 5.8 [1] TnaBa V. §41. CroiicTBa pynknuu y = sin X u e€ rpaduk. §40. CoiicTBa pyHKIIMH Y = cos X U e€ rpaduk .§42. CoiicTBa
dbyHkmn y = tg X u € rpaduk.§42. m.3 CoiictBa pynkuuu y = Ctg X u e€ rpaduk Bemonnenune 1/13

Tema 5.9 [1] T'nmasa VI. §43. O6parHbie TpuroHOMeTprueckue GhyHkiuu. Beimonaenune 1MJ13

Tema 6.1 [1] I'nmaBa VI. §36. Pemienue tpuronomerpuueckux ypaBHeHuil. Beimonnenune MJ13

Tema 6.2 [1] I'maBa VI. §37. IIpumeps! periennst npocTeHINX TPUTOHOMETPUUYECKUX HepaBeHCTB. Brimonnenue NJ13

Tema 6.3 [1] I'maBa VI. §38 Ilpumepsl penieHUs: CUCTEM TPUTOHOMETPUUECKUX YpaBHEHHUM U HepaBeHCTB. Boinonnenue 1J/13

Tema 7.1 I'naBa V. §1. KoopanHatel TOUKH U KOOpAWHATH BekTOpa. 1.46. [IpsMoyronpHast cucteMa KoopauHaT B ipoctpancTee — [2] [eometpust 10-11
knaccel / JI.C. AtanacsiH [u ap.]. — M., Ilpocemienue, 2014. Beimonnenue M3

Tema 7.2 [2] TnaBa IV. §1. Ilonsitue Bekropa B mpoctpancTBe. §2. Cllo)KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA HA YHCIIO.
Brimonnenune NJ13

Tema 7.3 [2] T'naBa V. §2. CkanspHoe npou3sBeieHre BeKTopoB Beimonuenne 113

Tema 8.1 [2] T'nara 1. §2. B3aumHOe pacroniokeHue NpsMbIX B IPOCTPAHCTBE. YTOJ MKy ABYMsI IpsiMbiMU. Beimonnenne M/13

Tema 8.2 [2] I'naBa 1. §1. I1.6. [TapanienbHOCTh IPSIMO# M INIOCKOCTH., [1.7. TlepreHMKyISIpHOCT MPSIMOM 1 mI0ckocTH Beimonunenne MJ13

Tema 8.3 [2] TnaBa Il. §2. [MeprienauKyIsIp ¥ HAKJIOHHBIC. YTOJI MEKY IPSIMOM U TNIOCKOCThI0. Beimosaenue M/13

Tewma 8.4 [2] T'naga 1. § 3. IMapamiensHoCTh MI0CKOCTEH. Boimonnenne /13

Tema 8.5 [2] Tnasa Il. § 3. JIByrpansstii yroi. [lepneHaukyasspHOCTh uiockocteit. Beimonnenue 13

Tema 9.1 [2] T'naa I11. Muororpanuuku. § 1. [Torsitue MmHOrorpannuka. Beimonnenne MJ13

Tema 9.2 [2] I'naBa I1I. Muororpannuku. Beenenue. [IpaBuibHbie MHOrorpaHHuky. Beimonnenune /13

Tema 9.3 [2] T'naBa I11. Muororpanuuku. § 1,m.2. [Mpusma. Beimonuenne NJ13

Tema 9.4 2] I'nasa 1. § 4. Terpasap u napautenenunen. § 5. Ky6. Beinonnenne NJ13

Tema 9.5 [2] T'naa I11. Muororpanuuku. § 2. [Tupamua. Bemonnenue N3

Tema 9.6 [2] Tnasa 1. § 4. [1.14. 3anaun Ha mocTpoeHue ceuenuii. Bermonnenue MJ13

Tema 9.7 [2] TmaBa VI. § 1. Humuuap. . 53. [Moustue nunuuapa. Bemonnenue M3

Tema 9.8 [2] T'naBa VI. § 2. Konyc. Bemmosaaenune 113

Tema 9.9 [2] T'nasa VI. § 3. Illap u cdepa. Bermonnenne 1/13

Tema 10.1 [3] T'naBa 5. 1.1 beckoneuHas ynciioBas mociie1oBaTeIbHOCTh. Bemomuerue /13

Tema 10.2 [3] I'nasa 5. 1.2 TIpenen uncnoBoit mocnenoBaTenbHocTH, 1.3 Ilpenen pynkuuu Beinonnenne M/13

Tema 10.3 [1] T'maBa VIII. §44. ITpoussoanas. §48. ['eomerprueckuii cMbICT Mpon3BoAHOM. Beimonnenue NJ13

Tema 10.4 [1] TnaBa VIII. §46. [IpaBuna nuddepennnponanus. Bemmomnenne /13




HaumenoBanue

Couepmalme AOMAIITHET 0 3aJaHudA

TeMbl
Tema 10.5 [1] T'nasa VIII. §45. I[lpousBoanas crenenHor Gpyukimu. Bemonnenne /13
Tema 10.6 [1] T'maBa VIII. §47. IlpousBoaHbie HEKOTOPBIX dIeMEHTapHBIX (pyHKIHi. Beimonnenue MJ13
Tema 10.7 [3] T'maa 7. §3. OcHoBHbIe npaBuia auddepenimpoBanus. Bemonnenne M/13
Tema 10.8 [1] T'nasa IX. §51. [lpumeHeHre IPOU3BOIHON K MTOCTPOCHUIO rpadukoB ¢yHKImit. Beimoanenue NJ13
Tema 10.9 [1] T'maBa IX. §52. IlpumeHenue npou3BOAHOM K HcciienoBaHuio GyHKiuu. Beimoanenue 1MJ13
Tema 10.10 [1] T'naBa IX. §53. IlpumeHenue npou3BOAHOM K PEIICHHUIO MPUKJIAIHBIX 3a71a4. Beimonanenue M/13
Tema 11.1 [1] T'maBa X. §54. IlepBooGpasuas. §55. [IpaBuia HaxoxaeHUs epBooOpasHbix. Beimonnenue M/13
Tema 11.2 [1] T'naBa X. §56. Heonpenenennsiii uarerpai. Beimonxenue NJ13
Tema 11.3 [1] T'naa X. §58. Beruucienue mionaei ¢ momMoInso uaTerpanos. Bemmonxnenne NJ13
Tema 11.4 [1] T'naa X. §56. Onpenencunpiii uaTerpai. Beimonanenue MJ13
Tema 12.1 [1] T'naBa XI. §60. [IpaBuio npousseneHus. §61. [lepectanoku. §62. Pasmerienus. §63. CoueTanus u ux cBoiictBa. BeimonHenue
N3
Tema 12.2 [1] T'nasa XI. §64. bunom Herorona. Bemonnenne NJ13
Tema 13.1 [1] T'naa XII. §67. BepositHocth coObiTHiA. Bbimonnenne M3
Tema 13.2 [1] T'maBa XIII. §74. n1.1,2 [ToHsTHE MaTeMaTHYECKON CTaTUCTUKK. Boimonnenne NJ13
Tema 13.3 [1] T'nasa XIII. §74 n.3 Tlpencrasnenue u 06paboTka craTucTryeckoit naopmarmu MJ13
Tema 13.4 [1] TmaBa XIII. §73. Meps pa36bpoca. 3agaua ¢.379. Bemmonnenue M]3







3. YCJIOBUS PEAJIM3AIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJbHON YYEFHOM JUCITATLIAHBI
3.1. lns peanuzanuy nporpamMmbl y4eOHON AUCHUIUIMHBI JOJKHBI ObITh IPEAYCMOTPEHBI CIIEYIONIUE ClICIHATIbHbIE IOMEIECHHS: «KaOUHET MaTeMaTUKUY,
OCHALIEHHBIN 000py10BaHUEM:!

- [I0CAJJ0YHbIE MECTA 10 KOJIMUYECTBY 00yJaroIuXcs;

- pabouee MeCTO MpernoaBaTes;

- IOCKa.

TEXHUYECKUMHU CPECTBAMH OOYyUEHUS:

- JINIIEH3UOHHOE TPOrPaMMHOE 00ECIIeUueHNE B COOTBETCTBUH € cofepkanueM aucuuruinasl (Windows)

- IEPCOHAJIBHBIN KOMIIBIOTED;

- MUKpPO(}OH;

- web-kamMepa Jutst BUACOTPAHCIISIIHT;

- IeMOHCTPALlMOHHBIN MyJIbTUMEIUINHBIN KOMILIEKC;

- BBIXOJI B TII00aIbHYIO ceTh IHTEepHET.

3.2. UadopmannonHoe obecrieueHre pearn3anuy IporpaMMBbI
Jlns peasinzanuu nporpaMmmbl 616IMoTeyHbIi GoHa 00pa30BaTeIbHONW OpraHU3aMKY UMEET IIeUaTHbIE U AIEKTPOHHBIE 00pa3oBaTebHble U HH(OPMALIMOHHbIE
PecypChI ISl UCTIOIB30BaHUs B 00pa30BaTEIHHOM IIPOIECCE.
3.2.1. IleyaTrHsle U3maHusg
1. AnreOpa m Hawana Maremarndeckoro ananu3a [Tekcr]: yue6. mis 10 - 11 k1. o6meobpa3zosat. yupexaenuit/ LA, Amumos [u ap]. — 3-e m3a. — M.,
IIpoceemenue, 2019. - 463 c.
2. Teomerpus, 10-11 [Tekct]: Yueb. qiis odmeoopazosar. yupexaenuit/ JI.C. AtanacsH [u ap). 2-e u3a. — M., [Ipocsemnienne, 2020. -384 c.
3. boromornos H. B., Ilpaktuueckue 3ansatust mo Mmatematuke [ Tekct]: yued. nocobue juist cpeuux npod. yued. 3asenenuit/ H.B. boromonos. — 10-e
u3 ., crep. — M.: Beicu. mik., 2020. -496 c.

3.2.2. DnexTpoHHbIE U3aHUs (3JIEKTPOHHBIE PECYPCHI)
1. HudopmannoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE MaTepualibl [ DIeKTPOHHBIN pecypc]//: http://www. fcior.edu.ru;
2. Enunas xomtexkunuu 1udpoBeix 00pa3oBaTeibHbIX pecypcoB http://www. school-collection.edu.ru.

3.2.3. JIomoJHUTEIbHBIE HCTOYHUKHU
1. AnreOpa u Hauyana marematudeckoro ananu3a. 10-11 kmaccer [Teket] : yueOHUK 11t 00111€00pa30BaTebHBIX OpTaHU3aIHi : 0a30BBIN U YIITYOJIEHHBIH
ypoBuH / [I1I. A. AnmumoB [u ap.]. - Mocksa : [Ipocsemenue, 2019. - 463 c. 203k3.



HNanasia, A. A. Maremaruka: y4eOHUK JUTsI CTYICHTOB 00Pa30BaTEeIbHBIX YUPEKACHUN CpeiHero npodeccuonanbHoro oopazosanus / A. A. JlagasH. -
3-e u3 ., uctp. u gom. - Mocksa : UHOPA-M, 2019. - 544 c.

Anrebpa n Hauana maremaTuueckoro aHanu3za. 10-11 xmaccsl [Teker] : yueOHuk 11 001eo0pa3oBaTesIbHBIX OpraHu3auii : 0a30BBIN U YIITyOJICHHBIH
ypoBuH / [III. A. Anmumos [u ap.]. - Mocksa : [IpocBemenue, 2017. - 463 c. 303k3.

Boromonos, Hukonaii Bacunsesuu. Ilpaktuueckue 3ansatus no matrematuke [ Tekct] : yae6Hoe mocodue CIIO : s cTyneHTOB 00pa3oBaTebHbIX
YUpEKIECHUN cpenHero npodeccuonaabHoro oopazosanus : [B 2 4.]. Y. 2. - Mocksa : FOpaiit, 2017. - 217 ¢. 203Kk3.

Boromonos, Hukonaii BacunbeBuy. [lpaktudeckue 3ansatus mo Mmatemaruke [ Texct] : yaeOnoe nmocodue st CIIO : st cTyieHTOB 00pa3oBaTeIbHBIX
yUpexIeHul cpeaHero npodeccuoHanbHOro oopasosanus : [B 2 4u.]. Y. 1. - Mocksa : FOpaiit, 2017. - 284 c. 203k3.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJbLHON YUEBHOM JACIUILIAHBI

palMOHAIbHBIX BBIPAXKECHU;

- YMETb ONEPUPOBATh MOHATUSAMU: PallUOHAIIBHBIE,
UppalMOHAIIbHBIE, TOKA3aTENIbHBIE, CTCIICHHBIE,
Jorapu@MuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATH MOHATUAMU: QYHKIIHS,
HenpepbIBHas QyHKIMS, TPOU3BOIHAs, IEPBOOOpaA3Has,
OTpe/ieNIEHHbI HHTETPal; YMETh HaXOIUTh PON3BOIHbBIE
3JIEMEHTAPHBIX (DYHKIIMHA, HCIIONB3YsI CIIPABOYHbIE
MaTepuabl; UCCIEN0BATh B MPOCTEUIINX CITydasx
(GyHKIIMKM HA MOHOTOHHOCTb, HAXO/AUTh HAUOOJBIINE U
HauMEHbIINE 3HaYeHUS PYHKIHM; CTPOUTH IrpaduKu
MHOTOWIEHOB C MCII0JIb30BaHUEM alrapara

HEOIpeIeIEHHbIN MHTETPaJIbl;
JuddepeHurpyer OCHOBHBIE 3JIEMEHTapHbIE
byHKIHY, UCCIIeyeT ¢byHKINN Ha
MOHOTOHHOCTb, HAaXOJUT TOYKH JKCTpEMyMa
(YHKLHU C TOMOIIBIO MPOU3BOAHON (PyHKINHM;
Bocrpon3BoauT  NOHATHS — PALMOHAIBHOM,
JorapupMUUECKOM, TPUTOHOMETPHUUYECKON
byHKIIHI;

Crpout rpaduKu palroHaILHOMH,
norapudmuyueckoi, TPUTOHOMETPUYECKOMN
(GyHKLIMH, OCYIIECTBISET MX aHalu3 110
OCHOBHBIM ITapaMeTpam;

WNunekc p 5 K MeTo bl OIICHKH /OIICHOYHBIC
OK/IIK | Pe3y/bTatel obyyenus PUTEPHH OLICHKH MepOTpUATHS
OK 01 | -BnageTh METOIaMHU JOKA3aTENbCTB, AITOPUTMAMU [lepeuncnsier CBOWCTBA CTENCHEH YHUCIA,

peteHus 3a1a4; yMeHue GpopMynupoBaTh onpeaeneHus, | popmymupyer — ompeneneHue — Jorapudmy | TectupoBaHue

AKCHOMBI U TEOPEMBI, IPUMCHSATH UX, IIPOBOUTH YKCJIa, BBINOJHSCT BBIUMCICHUE 3HAYCHUH,

JI0Ka3aTeIbHbIC PACCYKICHUS B XO/I€ PEUICHHUS 3a1ay; BOCIIPOM3BOJNT  TMOHSATHS  PAIMOHAIBHBIX,

- YMETh ONEPUPOBATH MOHATHSIMU: CTCIICHb YUCIIA, UppaIMOHATILHBIX, TPUTOHOMETPHUYECKUX

norapn(bM qucia; YMCHHUC BBIITOJHATD BBIYUCICHUC ypaBHCHI/II\/JI, HCPAaBCHCTB U UX CUCTCM;,

3HaYeHUH U MpeoOpa3oBaHUs BbIpaKEHUH co cTeneHsiMu | OMuChIBaeT byHKIHIO, MIPOU3BOIHYIO,

u jgorapudmamu, mpeoOpazoBaHus IPoOHO- epBOOOpa3HyIo, OTpeIeTIeHHbIN 1 | MaremaTu4ecKuil JUKTAHT




MaTeMaTHYECKOT0 aHAIN3a; TPUMEHSTh IPOU3BOAHYIO
IIPU PELIEHUH 33/1a4 Ha JABUKEHHE; pelaTh IPaKTUKO-
OpPHEHTUPOBAHHBIC 33/1a41 HAa HAUOOJIbIINE U
HauMEHbUINE 3HAaYEeHUs, Ha HAXOXKIACHUE IyTH, CKOPOCTH
U YCKOpPEHHS,;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: PALlMOHAIbHAS
(byHKIWsA, TOKa3aTenbHast QYHKIUS, CTETICHHAs! (PYHKIHS,
norapupmuyueckas QyHKIUs, TPUTOHOMETPUUYECKHE
¢byHkuuu, oopaTHbie QYHKIMH, YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMI, UCTI0JIb30BaTh rpauKu Mpu
M3YYEHHUH MPOIECCOB M 3aBUCUMOCTEH, TPH PEIICHUN
3aJa4u U3 ApYrux y4eOHbIX IPEeIMETOB U 3a/1a4 U3
peanbHOH )KU3HU; BRIpAXKaTh (POpMyIaMH 3aBHCUMOCTH
MEX]y BETMYMHAMU;

- YMETh pelaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM
qucyie Ha MPOLIEHTHI, 10U U YaCTH, Ha IBUKEHHUE,
paboTy, CTONMOCTH TOBApOB M YCIIYT, HAJIOTH, 3aJa4l U3
00J1aCTH yNpaBJIeHUs JINYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTABIISATH BBIPAXKEHUSI, YpaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMbI IO YCIOBUIO 3ajauH,
HCCIIeI0BaTh MOJTYYEHHOE PEIIeHne U OLCHUBATh
MIPaBJONIOI00HOCTD PE3YIIbTATOB;

- YMETh OIEPUPOBATH MOHATHIMH: CPEIHEES
apupmeTHyecKoe, MeIMaHa, HauboJbIllee U HaUMEHbIIIee
3HA4YEHUs, pa3Max, JUCIIEPCHs], CTAaHIAPTHOE OTKIIOHEHUE
YHCIIOBOTO HA0OPa; yMETh U3BJEKaTh, HHTEPIPETUPOBAThH
WHOPMAIIHIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA
Jauarpammax, rpadukax, oTpaxkarolryo CBOMcTBa
peabHBIX MPOIECCOB U SBIICHHIA; IPEICTABIIATh
MH(OPMAIIHIO C TIOMOLIBIO TaOIUI] U JHArpaMM;
WCCIIEIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHCIIE C

Pemaer TekcToBBIE 3a/laud, B TOM YHCIE HA
MIPOLIEHTHI, I0JIU, YaCTH, Ha IBUKEHHE, paboTy,
CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH;
OnuceiBaeT OCHOBHBIE CBOMCTBA (DYHKIIHIA,
Paznuyaer OCHOBHBIE CTaTUCTUYECKHUE
MoKa3zaTelnu:  cpegHee  apudmeTuyeckoe,
MeAMaHa, pa3Max, JIUCHEepCUs, CTaHJApTHOE
OTKJIOHEHHE YUCIIOBOT0 Habopa;

Boluucnsier  OCHOBHBIE  CTaTUCTUYECKHE
MoKa3zaTenu:  cpegHee  apudmeTuyeckoe,
MeAMaHa, pa3Max, JIUCHEepCUs, CTaHJApTHOE
OTKJIOHEHHE YUCIIOBOT0 Habopa;

Crpour Tabmumsl ©  JAUarpaMMbl IS
BU3YaAJIbHOTO MPEICTABICHUS CTATUYECKOMH
uH(popMaLuu;

Bocnpousoaur HOHATUS ciryyaifHoro
coObITHS, XapaKTepu3yeT BEPOSATHOCTD
CIIy4aiiHOTO COOBITHS, BBIYHCIISET
BEPOATHOCTb €  NpUMEHEHHeM  (opmyin

CJIO’KEHUS U YMHOKEHUS BEPOATHOCTH;
OnwuceIBaeT crepeoMeTpuyecKkiue QUrypsl u
AJIEMEHTBI:  TOYKa, TMpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, CKPEIIMBAIOIINECS TIPSMBIE,
MHOT'OT'pPaHHUK, KyO, napaenenumnes,
npu3Ma, NupaMuia, OWIAHAP, KOHYC, IIap,
cdepa u T.1.;

N306paxaeT 00beMHbIE TEOMETPUYECKHUE TENA:
MHOTOT'PaHHHUKH U TeJa BPaIlEHHs! ¢ TOMOIIbIO
YCPTCIKHBIX HMHCTPYMEHTOB H JJICKTPOHHBIX
CPE/CTB;

Brraucnser r€OMETPHUICCKUC BEJINYHHBI
(uMHa, yroj, IUIOIAAb, OOBEM, IUIOIIAb

WHauBHIyaibHass CAMOCTOSTEIbHAS
paborta

[IpencraBnenue pe3yapTaToB
IPAKTUYECKUX padoT

KonTponbHas pabora




PUMEHEHHEM Tpa@UUECKUX METOAOB U SJIEKTPOHHBIX
CPEACTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4alHbII ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTD CIIy4ailHOro COOBITHS;
YMEHHE BBIYUCIIATH BEPOSTHOCTD C UCIOIb30BAHUEM
rpadu4ecKux METOJI0B; IPUMEHATh (POPMYJIbI CII0KEHUS
1 YMHO>XEHHUSI BEPOSITHOCTEHN, KOMOMHATOPHBIE (DAKThI U
(opMyJIbI TP pEIIEHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4aliHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOAUTH IPUMEPHI ITPOSBICHUS
3aKOHa OOJIBIIMX YMCEI B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA, MpsAMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBIN yrod,
CKPEILMBAOIINECS TIPSIMBbIE, TapAJIIIEIbHOCTD U
NEePIEHAUKYIIIPHOCTD MPSIMbBIX U IJIOCKOCTEH, Yo
MEXy NPSIMbIMH, YTOJI MEXAY IPSIMOM U MIIOCKOCTHIO,
YToJI MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMU, PACCTOSTHUE
MEXy TUIOCKOCTSMH; YMEHHUE UCIIOJIB30BATh IIPU
pELIeHNH 3a]1a4 U3y4eHHbIE (AaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB
OKpY>KaIOILIEro MUpa;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK,
CeueHue MHOTOTpaHHUKa, Ky0, apaJijiesenumnes, npu3ma,
nupaMua, GUrypa U HoBepXHOCTb BpAILLICHUS, LIUIUH]ID,
KOHYC, 11ap, cepa, ceueHus: Gpurypsl BpaleHus,
IUIOCKOCTB, Kacarolasics cepsbl, IINHAPA, KOHYCca,
IJI0LIA/1b MOBEPXHOCTH MTUPAMU/IBL, TPU3MBI, KOHYCA,
HWIMH]IPA, TJI0Maab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Napajuieienuneia, TUpaMuibl, IPU3MBbI,
LWINHApA, KOHYCa, II1apa; yMeHue n300paxkaThb

IIOBEPXHOCTH), UCIIONIb3Ysl
(bopMyIbI U METOABI;
Paznyuaer NoOHATHA: ONpenereHue, akCuoMa,

HU3Yy4YCHHBIC

TEeOpeMa, CIICACTBUE, CBOWCTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PaBHOCHIILHBIC
(hOpMYITUPOBKH;

Knaccupumupyer  MOHATHS ~ MHOXECTBO,

HOJMHOXECTBO, OIIEpallM HaJl MHOXKECTBAMH;
UCIIOJIb3YET TEOPETUKO-MHOKECTBEHHBIN
anmapar AJs OIMCaHUs peaibHbIX IPOLIECCOB U
SIBIICHUM

Onpexnensier moHATHS Tpad, CBA3HBIN rpad,
JIEPEBO, LMK, I'pad Ha MIOCKOCTH; OIUCHIBAET
rpadbl pa3TUIHBIMU CIIOCO0AMU; UCTIONB3YET
rpadsl IpU pelIeHUH 3a/1a4;

HassiBaer
KOMOWHATOPUKH:
coueTaHHe, NepPecTaHOBKa, YUCIIO COUYETaHUM,
YHUCIO NepecTaHoBoK; OumHOM HbloTOHA;
INpUMEHsSIET  KOMOWHATOpHblE  (akThl U
paccyXIeHHus ISl pELIeHUs 3a/1a4,
Hudbdepenuupyer  MOHATHS ~ TOXKIECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHMe, YpaBHEHHE,
HEpPaBEHCTBO,  CUCTEMa  ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTb ypaBHEHHII,
HEPABEHCTB U CUCTEM,

HaspiBaeT panumoHasnbHble, WppalOHAJIbHBIE,
MOKa3aTeIbHbIE, CTETIeHHBbIE,
JorapupMuUecKue, TPUTOHOMETPUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI;

Pemaer ypaBHeHHUsI, HEpaBEHCTBA U CUCTEMBI C
MOMOIIbIO PA3JINYHBIX IPUEMOB;

OCHOBHBIC TCPMHHBI

Brinonnenue
nudepeHIMPOBaHHBIX 3aaHUI

BrinosiHeHUE TBOPYECKUX 3aJaBHUI

MopenupoBaHue U peLICHHE
HECTAaHAAPTHBIX
IMPON3BOACTBCHHBIX chyauHﬁ




MHOTOT'PaHHUKHU U TOBEPXHOCTHU BPAIICHUS, HX CEUCHUS
OT PYKH, C TIOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE PAaCIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE paclo3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHSATUSIMU: IBHKEHUE B
MIPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B IPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHUE TUIOIIA/IeH TOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYpP TPU PEIICHUH 33134,

- YMETh BBIYUCIIATH TEOMETPUUYECKUE BEIMUUHBI (AJIMHA,
yTroJ1, oA b, 00beM, IJIONIA b TTOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (DOPMYIIBI M METOMBL;

- YMETh ONEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CUCTEeMa KOOPJIUHAT, KOOPIUHATHI TOUKHU, BEKTOP,
KOOpPJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOI
MeX1y BEKTOpaMHu, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YHUCJI0; HAXOIUTH C IIOMOIIBIO N3YYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMSI TOUKAMH;

- YMETh BBIOMPATh MOAXOIAIINN U3ydeHHBIH METO IS
pelIeHns 3a/1a4M, paclio3HaBaTh MaTeMaTHUeCKHe (PaKkThI
Y MaTeMaTU4YeCKHe MOJIEIH B IPUPOIHBIX U
OOIIECTBEHHBIX ABJIEHUSX, B HCKYCCTBE; YMEHUE
MIPUBOJIUTH IPUMEPHl MATEMATHUECKUX OTKPBITUN
POCCHUICKON U MHUPOBOW MAaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHSIMU: OTIpeJIeICHUE,
aKcuoma, Teopema, cleICTBHe, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIbHBIE (POPMYIINPOBKH; YMEHUE
dhopmynupoBaTh 0OPaTHOE U MPOTHBOMOIOKHOE
YTBEPIKJCHHE, TPUBOIUTH IPUMEPHI M KOHTPIIPUMEDHI,
HCIOJIb30BaTh METOJ] MaTEMaTUYECKOW NHIYKIIHNH;
IPOBOJIUTH JTOKa3aTeJIbHbIE PACCY)KICHUS TPU PELICHUN

pelaeT ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
[IapaMeTpoM; IIPUMEHSIET YPaBHEHUS,
HEPABEHCTBA, WX CHUCTEMbl Ul pELICHUS
MaTEeMaTHUYECKUX 3aJa4 U 3a]a4 U3 Pa3IndHbIX
oOnacTell HayKu U peaJlbHOM )KU3HY;
XapakTepusyer MpsMOYTOJIbHYIO
KOOpJMHAT, BEKTOp, KOOPAMHATHI
KOOpJHUHAThI BEKTOPa, CYMMY BEKTOPOB,
Brruncnser npousBeeHNE BEKTOpA HA YHUCIIO,
pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaJsipHOe
IIPOM3BE/IEHNE, BEKTOPHOE IIPOU3BEJICHUE,
yrosl  Mexay  Bekropamu;  Mcnombzyer
BEKTOPHBII W KOOPAMHATHBIA METOJ IS
pelIeHusT TeOMETPUUYECKHMX 3aJad U 3anad
JIPYTUX y4eOHBIX NPEAMETOB;

Onpenensier cTeneHb ¢ LEIbIM II0Ka3aTeseM,
KOpPEHb HATypaJbHOW CTENEeHH, CTENEeHb C
palMoOHaJIbHBIM  IIOKa3aTeleM, CTENEeHb C

CUCTEMY
TOYKH,

JIECTBUTEIILHBIM (BEIIECTBEHHBIM)
nokasarenaeM, JorapugMm 4ymcia, CHHYC,
KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA,;
ITpencrasmnsier IIOCJIEZI0BATEIBHOCTb,
apu(hMeTUIECKYIO MIPOTPECCHIO,
reOMETPUUYECKYIO IIPOIPECCUIO;

3ajaeT  YHMCIOBBIE  MOCIEA0BATEIbHOCTH,
HaXOIUT CyMMY YJIEHOB YHCIIOBBIX

MIOCJIeTOBATEIBHOCTEH, ONpeAeIsieT N-bIif YieH
YHCIIOBOW TOCIEI0BATEILHOCTH C TOMOIIBIO
bopmy,

[IpencraBisier MOHATHS HATYpaTbHOE YHCIIO,
[eJI0€  YHCIO, OCTaTOK IO  MOJYIIIO,
palfioHaIbHOE  YHCIO,  HPPAIMOHAIBHOE

BrinonHenue 3x3aMeHaMOHHBIX
3aJITaHUN




3a/1a4, OLICHUBATh JIOTHYECKYIO TPaBUIBLHOCTh
pacCyXIEHHUI;

- YMETb ONEPUPOBATH MOHATUSIMHU: MHOKECTBO,
MMOAMHOKECTBO, OTIEPAIIMH HaJl MHOKECTBAMU, YMEHHUE
WCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlrapar AJis
OTHMCaHUs PEATbHBIX MPOIECCOB U SABJICHUI MIPH PEUICHUN
3a/1a4, B TOM YMCJIE U3 JPYTUX YYEOHBIX MPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBI3HBIN rpad,
JIepeBo, MUK, Tpad Ha TUIOCKOCTH; YMCHHE 33/1aBaTh U
OMHCHIBATh Tpadbl pa3IMIHBIMU CITIOCOOAMH;
MCIIOJIb30BaTh Tpadbl MPH PEIICHUH 33]1aY;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepeCTaHOBKA, YUCJIO COUETAHUM, YUCIIO NTEPECTAaHOBOK;
6unoM HploTOHA; yMeHHE IPUMEHSATH KOMOUHATOPHBIE
(aKThI ¥ pacCyKICHUS JUIS PEIICHUS 33]1aY;

-YMETh OIEePUPOBATh MOHATUSIMU: HATYpabHOE YHUCIIO,
1I€JI0€ YUCII0, OCTATOK M0 MOYJI0, PAllMOHAIIBHOE YUCIIO,
HpPPALMOHATIEHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX,
LETIBIX, PAIIMOHANIBHBIX, TEHCTBUTEIBHBIX YHCEN; YMEHUE
WCIIOJIb30BaTh MPU3HAKHU JACIIUMOCTH, HAUMEHBILINN
oOIIMi NenuTeNh 1 HauMEeHbIIee 00111ee KpaTHoE,
anroput™ EBKInaa npu pemeHnu 3aad; 3HaKOMCTBO €
Pa3IUYHBIMHU TTO3UITMOHHBIMA CUCTEMAaMH CUUCIICHHUS;

- YMETHh CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CTETICHb C
LIETIBIM TTOKa3aTesIeM, KOPEHb HaTYpaJIbHOW CTETECHH,
CTENEHb C PALIMOHAJIBHBIM IOKA3aTeNIeM, CTENEHD C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTeJEM,
norapudM 4ucia, CAHYC, KOCUHYC M TAHT'€HC
MIPOU3BOJIBLHOTO YHCIIA;

- YME€Tb ONEPUPOBATH MOHATUSIMU: TOKIECTBO,
TOXJIECTBEHHOE MPeoOpa3oBaHuE, ypaBHECHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUHN U HEPABEHCTB,

YHCII0, MHOXXECTBA HATYPaIbHBIX, IEJBIX,
paloHaIbHBIX,  JEHCTBUTENBHBIX  YHCET;
YMEHHUE HCIOJIb30BaTh NMPU3HAKHU JCIUMOCTH,
HAaUMEHBIINN 00U 1eUTeTh U HaUMEHbIIee
oOmiee kpatHoe, aiaroput™m EBkinuga mnpu
pEIlIeHUH 3a]aY;

Beraucnser npou3BoAHy0 — QyHKIHMIO  C
MTOMOIIBIO MpaBHII u bopmyn
i depeHIMPOBAHNS; IEPEUUCIISICT OCHOBHBIE
dbopMmynel u ipaBmiia AUQGepeHIIUPOBAHHS;
Hccnenyer tpaduk GYHKIMA C TIOMOIIBIO
CBOICTB MPOU3BOAHON (PYHKIINH;

Brelunciiser HEONpeneneHHbld aJIrOPUTM  C

HOMOILBIO TaOJIMYHBIX MHTErpaoB,
HEPEUUCIIIET OCHOBHbIE TaOJIMYHBIC
UHTETpaJbl;

WNHTepnperupyer bopmyny HeroTona-

JleiiOHNIIa TpU BBIYMUCICHUU ONPEAETICHHBIX
HUHTErPAJIOB;

Haxonut miomans ¢uryp ¢ mnpuMEHEHUEM
CBOMCTB MHTETPAJIOB;

[TpousBonut apudmernyeckue JeHCTBUSA C
KOMILUIEKCHBIMH YU CJIaMU;
IIpuBoaut IIpUMEPBI
KOMILIEKCHBIX YHCEI

HCIIOJIBb30BaHUA




PaBHOCUJIBHOCTb YPaBHEHU, HEPABEHCTB U CUCTEM,
palMoHaIbHbIE, HPPALIIOHAIIbHBIE, [I0KA3aTENbHBIE,
CTETIEHHBIE, JJOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHMsI, HEPABEHCTBA U CUCTEMbl; YMEHHUE pellaTh
YPaBHEHUS1, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHbIX IPUEMOB; pelllaTh YPaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI C [TapaMETPOM; IPUMEHSATh ypaBHEHMUS,
HEpPaBEHCTBA, UX CUCTEMBI JJIsl PEIICHUS] MaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTell HayKu U
pETBHON )KU3HU;

-yMeTb CBOOOIHO OTIEPHPOBATH MOHATUSIMHU: TPpaduK
byHKIMHN, 0OpaTHas PYHKIIHS, KOMIIO3UIUS QYHKIIUH,
TUHEWHas QYHKIUS, KBaApaTuIHas QyHKIHS, CTeIICHHAS
(GyHKLHUSA C LEIbIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokaszaresbHas U Jjorapupmuueckas GyHKIHUN; yMEHHUE
CTPOUTH rpa@uKu (YHKIIH, BHIIOIHATH MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA;

YMEHHE HUCI0JIb30BaTh rpauKu GYHKIMHA IS U3YUEHUSI
IIPOLIECCOB U 3aBUCUMOCTEN MPU PEIIECHUH 3a/1a4 U3
JPYTUX Y4eOHBIX MPEIMETOB U U3 pealbHOM JKHU3HH;
BbIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

yMeHHUE CBOOOJHO ONEpUPOBATh MOHATUIMU: YETHOCTb
(GyHKIIUY, TEPUOTUYHOCTh (QYHKIIMHU, OTPAHUYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
¢GbyHKIIMM, HauOOJIbIIIee U HAUMEHbIIIEe 3HAYCHUS
(GyHKIMU Ha TPOMEKYTKE; YMEHUE POBOAUTH
rccaenoBanue QyHKIINH,

YMEHHUE UCTIOIb30BaTh CBOMCTBA U rpaduku GyHKIUN 1715
pellleHrs ypaBHEHUH, HEPAaBEHCTB U 3aja4 C
napameTpamu; H300pakaTh Ha KOOPAWHATHOM MIIOCKOCTH




MHOXECTBA PEIICHUM YPaBHEHUN, HEPABEHCTB U UX
CHUCTEM,;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHIMU:
MOCIIEI0BATEIBHOCTD, apuMeTnyecKas mporpeccus,
reoOMETPHYECKas MPOrpeccusi, 06CKOHEUYHO yObIBaroIas
reoMeTpuyecKas Iporpeccus; yMeHue 3a/1aBaTh
IIOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (popMyIT;

- YMETh OIEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTD
(GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIUH, IepBasi U
BTOpasi MPOU3BOAHASA (HYHKIIMU, TEOMETPUICCKHIA U
(bu3nuecKkuit CMBICT MPOU3BOAHOM, IEPBOOOPA3Has,
OTIpeIeIEHHBI MHTErpal; yMEHUE HaXOAUTh ACHMITTOTHI
rpaduka QyHKINN; YMEHHE BHIYUCIISATH TPOU3BOIHbBIE
CYMMBI, TIPOU3BEICHHS], YACTHOTO ¥ KOMITO3UIINU
GyHKIUH, HAXOIUTh YpaBHEHUE KacaTeIbHOU K rpaduKy
byHKIMH;

YMEHHUE UCIOJIb30BaTh MPOU3BOIHYIO JUI UCCIIET0BAHUS
GyHKIWH, IUTsT HAXO0XKICHHUS HAWITY4IIeTO PEIICHUs B
MPUKIIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U
(bU3NIECKNX 3a/1a4ax, IS ONPEIEICHUs] CKOPOCTH U
YCKOPEHUs; HaXOIUTh IIOIAAN U 00beMbI UTyYp €
MTOMOIIIBIO0 MHTETPaIa; MPUBOJANUTE TIPUMEPHI
MaTeMaTHYeCKOr0 MOJIETMPOBAHHUS C TIOMOIIbIO
mudepeHIMaTbHBIX YPaBHEHUI;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YUCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H apTyMEHT
KOMILIEKCHOTO YHcIa, (hopMa 3arrucu KOMIUIEKCHBIX
qrcen (reoMeTpuyecKasi, TPUTOHOMETpHYeCKast U
anreOpandeckas); yMeTh POU3BOJUTH apu(METHUECKHUE
JEWCTBUS C KOMIUIEKCHBIMHU YMCIIaMU; TIPUBOTUTH
IPUMEPHI UCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCET,




- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU: CPEIHEES
apupmMeTHyecKoe, MeJMaHa, HauboJblllee U HauMEHbIIIee
3HA4YeHUs, pa3Max, AUCIEPCHsi, CTAaHIaPTHOE OTKIIOHEHUE
U1l ONIMCAHMsl YMCIIOBBIX IaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTHUYECKHUE JJAaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U 3JIEKTPOHHBIX CPECTB;
rpaduUecKy UccaeoBaTh COBMECTHBIE HAOIIOJCHHS C
MIOMOILBIO JMarpaMM paccenBaHUs U JTMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA C
MCTOJIB30BaHNEM IPahUIECKUX METOJIOB; IPHUMEHSTH JUIS
pereHus 3a1a4 (opMyJIbl CIIOKEHHSI U YMHOKEHHUSI
BEPOSITHOCTEH, (POPMYITY TIOJTHOI BEpOATHOCTH, (hopMyiTy
bepnymnu, komOuHaTOpHBIE PaKThI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEATBLHBIX COOBITHI; yMEHHE
OIIEpUPOBATH MOHATHSIMU: CllyyaiiHas BEIMUYMHA,
pacripenieieHue BepOITHOCTEH, MaTeMaTHIECKOe
OKHUJIaHUE, TUCTIEPCUs U CTAaHIaPTHOE OTKJIOHEHHUE
CIly4aiiHOM BeJIMYMHBI, QYHKIMH paclpeesieHus U
IUIOTHOCTH PABHOMEPHOT'0, MTOKA3aTEIbHOTO U
HOPMAJILHOTO PacIpe/esIeHH; YMEHHE HCIIOJIb30BaTh
CBOWCTBA M3YUYECHHBIX pacrpeaeeHuit A perieHus
3aJa4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIINX YUCET,
METO/bI BBIOOPOYHBIX UCCIIEIOBAaHN; yMEHUE TPUBOUTH
MIPUMEPHI POSBIICHHS 3aKOHA OOJBIINX YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TOYKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIy,
IIJIOCKUM yTOJI, IBYTPAHHBIN yroJI, TPEXTPaHHBIN yrod,
nepeceKaroIrecs, napayuieibHble U CKPELIUBAIOIIUECS
MpsSIMBIE, TAPAITICTFHOCTD M MIEPIIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEKY IPSIMBIMHU, YTOJI




MEX1y NPSAMOI U IIIOCKOCTBIO, YTOJI MEXY
IUIOCKOCTSIMHU; YMEHHE UCIIO0JIb30BaTh NP PEILIEHUH 3a1a4
U3ydeHHBbIE (PAKTHI M TEOPEMBI IJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MUPE;
YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOI'OI'PaHHUK,
CeueHHE MHOIOI'PaHHHKA, IPABUIIbHBII MHOTOTPAHHUK,
npu3Ma, Tupamua, GUrypa u moBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, ap, cepa, pa3BepTKa HOBEPXHOCTH,
CeueHUs KOHYyca U IWINHAPA, NapaiieIbHble OCH WIH
OCHOBAHHIO, CEYEHHE I1apa, INIOCKOCTh, Kacarolascs
cdepsl, IIIUHAPA, KOHYCa; YMEHHUE CTPOUTH CEUCHHE
MHOT'OI'paHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI U
MIOBEPXHOCTHU BpAIllEHUs1, UX CEYEHHUS, B TOM YHCIIE C
IIOMOILBIO JIEKTPOHHBIX CPECTB; YMEHUE IPUMEHSTh
CBOWCTBA Fr€OMETPUIECKHUX (PUTYpP, CAMOCTOATEIHHO
(bopMyIMpOBATE OIIPEEIICHUS U3y4aeMbIX (QUTYp,
BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh
WX; YMEHHE MPOBOIUTH KIaccuUKaIuio Guryp mo
Pa3IUYHBIM PU3HAKAM, BBIIOJIHATh HEOOXOJUMBbIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

- YMETh CBOOOIHO ONEPUPOBATh MOHATUAMU: TUIONIA/1b
¢burypsl, 00beM (pUrypbl, BEIUUYUHA yTIIa, PACCTOSIHUE OT
TOYKH 10 IUNIOCKOCTH, PACCTOSTHUE MEXY IPSAMBIMH,
paccTosiHue MEXy MIIOCKOCTAMH, TUIOIIA b CheEpBI,
IJI0LIa/1b MOBEPXHOCTH TUPAMU/IBL, IPU3MBI, KOHYCA,
HWIMH]pa, 00beM Ky0a, IpSIMOYTOJIbHOTO
napajuleJenune1a, TMpaMusl, IPU3MBI, WINHAPA,
KOHYca, 1apa; yMEHHUE HaXOAUTh OTHOLIEHHE 00bEMOB
noJI00HBIX PuUryp;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: IBHKEHUE,
NapaJuIeJIbHBIM IEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B




MIPOCTPAHCTBE, IIOBOPOT, IMpeoOpa3oBaHue 1Mo100us,
1o100HbIe (PUTYPBI; YMEHUE PaCliO3HABATH PABHBIE U
1o/100HbIE (GUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0IB30BaTh T€OMETPUUYECKUE
OTHOIICHHS, HAXOUTh F€OMETPHUECKUE BETUUNHBI
(mmuHa, yrou, momaas, 00beM) IPH PEIICHUH 3a/1a4 U3
JPYTrUX y4eOHBIX MPEJAMETOB U U3 peaIbHOU KHU3HH;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIMHU:
PSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, BEKTOD,
KOOpJUHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MTPOU3BECHNE BEKTOPA HA YUCIIO, PA3JIOKEHUE
BEKTOpa 1o 6a3ucy, CKaIsIpHOE MPOU3BEACHHE, BEKTOPHOE
MIPOU3BEACHUE, YTOJl MEKAY BEKTOPAMHU; YMEHHUE
HCIOJIb30BaTh BEKTOPHBIN M KOOPIMHATHBIA METO JIJIs
peIIeHHs TEOMETPUYECKUX 3314 U 33/1a4 JPYTUX
y4eOHBIX MPEIMETOB; ONIEPUPOBATH MOHATHIMH: MaTpPHUIlA
2x2 u 3x3, onpeneanTens MaTpULlbl, FEOMETPUUECKUN
CMBICIT OIIPEIeIIUTENS;

- YMETh MOJICTUPOBATh PeaJbHbIE CUTYaIlUH Ha S3bIKE
MaTEeMaTHKH; COCTABIATh BBIPAXKEHUS, ypaBHEHN,
HEPaBEHCTBA U WX CHCTEMBI 110 YCIOBHUIO 3aJIauH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHHEM
ammapara anre0pbl, HHTepIPETUPOBATH MOTyYSHHBIH
pe3yiabTaT; CTPOUTh MaTeMaTHUECKUE MOJIENH C
MTOMOIIIBIO0 TEOMETPHUECKUX MOHATHI U BEIMYHH, PEIIaTh
CBSI3aHHBIE C HUMH ITPAKTUYECKHE 33]]au; COCTABIIATh
BEPOSITHOCTHYIO MOJIENTb 1 HHTEPIIPETUPOBATH
MIOJTyYEHHBIH pe3yibTaT; peliaTh NPUKIaIHbIE 33/1a41
CpeACTBaMU MaTEMaTHYECKOTO aHAJTN3a, B TOM YHCIIe
COLIMAJIEHO-9)KOHOMHYECKOTO U (PM3MUECKOT0 XapaKkTepa;
- YMEHHUE BBIOMPATh MOIXOSIINN METOT ITIsl PEIICHHSI
3aJ]au; TOHUMaHNE 3HAYMMOCTH MaTEMAaTHUKH B




W3YYEHHUH MTPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; yMEHHE PacliO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMEHHE TPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MAaTE€MaTUYeCKOU HAyKU

OKO02

- YMETh OIIEPUPOBAThH MOHATUSIMHU: PALlMOHAIbHAS
(byHKIWMsA, TOKa3aTenbHast QYHKIUS, CTEIICHHAs! (PYHKIHS,
norapupmuyueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHkuuu, oopaTHble QYHKIMH; YMEHUE CTPOUTH rpaduKu
M3yYeHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu Ipu
M3YYEHHUH MPOIECCOB M 3aBUCUMOCTEH, IPH PEIICHUN
3aJa4d U3 ApYrux y4eOHbIX IPEeIMETOB U 3a/1a4 U3
peanbHOH JKU3HU; BRIpaXKaTh (POpMySIaMH 3aBHCUMOCTH
MEX]y BETMYMHAMU;

- YMETh ONEPUPOBATH MOHSATHIMH: TOKIAECTBO,
TOKJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHNE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHIA U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaibHbIe, HPPAIlOHAIbHBIC, TIOKA3aTEIbHBIE,
CTEINEHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPUUECKHUE
ypaBHEHWUsI, HEPABEHCTBA U CHCTEMBI; YMETh pelIaTh
ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TOMOILBIO
Pa3IMYHBIX TPUEMOB; PEIIaTh YPaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JJIsl PEHICHUST MATEMaTHYECKIX
3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JacTeil HayKu U
peaNbHOM KU3HH;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMMU: JIBIKEHHE,
napajuieNbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, IOBOPOT, Mpeodpa3oBaHue 1Mo100us,
10100HbIE PUTYPBI; YMETh PAcIIO3HABATh PaBHbIE U
110/100HbIE (UTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,

— ®opmynupyeT onpeaeneHue,

— BocnpousBoaut (3anuchIBaer,
BbIOMpaeT) hopmyny (ypaBHEHHE)

— Brmonnser pacuer 3HaueHuil ¢
UCIIO0JIb30BAaHUEM YPAaBHEHHUS
(rpadukoB)

— AHanu3upyeT pe3yabTar pacyera

— IIpuBoauTt npuMepsl MPaKTUYECKOTO
UCIIOJIb30BaHUS

s nowsTHiL:

pannoHaigbHas QyHKIMS, IOKa3aTelbHas
GyHKIMS, cTeneHHas QyHKIuS,
Jorapupmuyueckas GyHKIus,
TPUTOHOMETpHUEcKHe QYHKIUHU, OOpaTHbIE
(byHKLNH, TOKIECTBO, TOKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpaBEHCTB,
PaBHOCUJIIBHOCTb YPAaBHEHUM, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAIbHBIE,
MOKa3aTelbHbIE, CTETIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI, :
JBIDKEHUE, NTapajliesIbHbINA IepeHoc,
CUMMETpHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
HOBOPOT, ITpeo0pa3oBaHue MoJ00Hs,
1o/100HbIE PUTYPBI; YMETh paclo3HaBaTh

TectupoBanue

Maremarnueckuii TUKTAHT

I/IHI[I/IBI/II[yaJII)HaSI CaMOCTOATCJIbHAsA
pabora

Hpe):[CTaBJ'IeHI/Ie PE3YyJIbTaTOB
MMPAKTUYCCKUX pa60T

KonTponbHas padora

Beinonnenue
TG depeHIIMPOBaHHBIX 3a/1aHUN

BrinosiHeHuE TBOpUYECKUX 3aJTaBHUI

BrimonHenne 3x3aMeHaMOHHBIX
3aJTaHUN




APXUTEKTYpE; YMETh UCTIOIB30BATh TEOMETPUUCCKUE
OTHOIICHHS, HAXOIUTh TEOMETPUICCKUE BETUINHBI
(mmuHa, YToJI, TUIOIIA (b, 00BEM) MIPH PEIICHUH 3324 U3
JPYruX y4eOHBIX MPEJAMETOB U M3 pealIbHOW KHU3HU

paBHBIE U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B
HpUpPOJIE, UCKYCCTBE, ApPXUTEKTYype

OKO03

- YMETb OIIEPUPOBATH IIOHATUAMU: PALUOHAIBHBIE,
UppalMOHAIIbHbIC, TIOKA3aTeIbHbIC, CTCIICHHBIC,
JorapupMuUUecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, MX CUCTEMBI;

- YMETb ONIEPUPOBATH INOHATUAMU: MHOIOTPAHHHUK,
CeYeHHEe MHOTOTPaHHUKa, Ky0, mapayiesenue, mpu3mMa,
nupamMua, GUrypa v HIOBEpXHOCTh BPALICHHUS, IIMITUH]ID,
KOHYC, 1ap, cdhepa, ceueHust GUrypsl BpaIieHus,
IUIOCKOCTD, Kacaromascs cepsl, HUINHAPA, KOHYCA,
IUTOMIA/b IIOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA,
WIAH]IPA, II0maab chepsl, 00beM Ky0a,
PSIMOYTOJIBHOTO MapalIesenure/a, TMPaMHuIbl, IPU3MBbI,
IWIHNH]PA, KOHYCa, Iapa; YMEHUE n300paxarh
MHOTOT'PaHHHUKHU U TIOBEPXHOCTH BPAIICHUS, HX CCUCHUS
OT PYKH, C TOMOIIBIO YEPTCIKHBIX NHCTPYMCHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PAaclio3HABaTh CHUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIIO3HABATh IIPABUIIbHBIC
MHOTOTPaHHHKH,

- YMETb ONIEPUPOBATH IIOHATUAMU: IIPAMOYIOJIbHAS
crcTeMa KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE TIPOU3BEICHUE, YOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BCEKTOpPA Ha YMUCJIO0, HAXOJUTH C TOMOIIBIO NU3YYCHHBIX
(bopMyIT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHHUE
MCXKAY ABYMS TOYKaMHU

—  @opMynupyer onpeaeacHue,

— BocnpousBoaur (3anuceiBaer,
BbIOUpaeT) hopmyiy (ypaBHEHHE)

— DBelInlonHseT pacyer 3Ha4YECHUH C
UCTIOJIb30BAHUEM YPAaBHEHHUSI
(rpadukoB)

— Ananusupyer pe3yabTaT pacuera

— IIpuBoauT mpUMeEpBI MPAKTHYECKOTO
UCTIOJIb30BaHUS

JI1s moHATHI:

panroHaIbHbIE, HPPAIIOHAIIEHEIE,
noKa3aresbHbIe, CTETIEHHbIE,
JOTapuPMHUECKUE, TPUTOHOMETPUIECKHE
YpaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI,
MHOTOTpaHHHK, CEYeHNE MHOTOTPaHHHUKA, KYO,
napaujenenurnes, npusma, nupamuia, purypa
Y TIOBEPXHOCTH BpAIIEHUs, HWINHAP, KOHYC,
map, chepa, cedeHus GUrypsl BparieHus,
TUIOCKOCTB, Kacaromasicst cephbl, IINHApPA,
KOHYCa, IUI0IIAa/lb TOBEPXHOCTH MUPAMUJIBI,
MIPU3MBI, KOHYCa, IMIHHAPA, IJI0MIaabs cepsl,
00BbeM Ky0a, MpsIMOYTOJIBHOTO
napaieNienuea, MupaMuIbl, TPU3MEI,
IWIMHpA, KOHYCa, [1apa; MpsSMOYToJIbHas
cucTeMa KOOPJMHAT, KOOPIMHATHI TOYKH,
BEKTOp, KOOPMHATHI BEKTOPA, CKATSIPHOE
NIPOM3BEICHUE, YTOJI MEXKIY BEKTOPAMH,

TectupoBanue

Maremarnueckuii JUKTAHT

WNupuBuyanbHas caMOCTOSATEIIbHAS
pabora

[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX padoT

KonTponbnas padora

Brimonnenue
TuQpepeHIIMPOBAHHBIX 3a/laHUH

Brinmonnenue TBOPUYCCKUX 3aJlaBHUM

BrinoaHenne 3x3aMeHalMOHHBIX
3aJaHuN




CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA
YHCIIO0

OK04

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4allHbII ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTD CIIy4ailHOro COOBITHS;
YMETb BBIYMCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux METOJI0B; IPUMEHATb (POPMYJIbI CII0KEHUS
U YMHOXKEHHUSI BEPOSITHOCTEHN, KOMOMHATOPHBIE (DAKThI U
(opMyIIbI TP pEILIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4ailHbIMU
BEJIMYMHAMU; YMEHHUE IPUBOAUTH IPUMEPHI ITPOSBICHUS
3aKOHa OOJIBIIMX YMCEI B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSMU: CTETIEHD C
LIeJIBIM [TOKa3aTesieM, KOpEeHb HaTypaJIbHOM CTeleHH,
CTENEHb C PALlMOHAIBHBIM [10KA3aTeNIEM, CTEIIEHb C
JeVCTBUTENBHBIM (BELIECTBEHHBIM) [TOKa3aTelNeM,
Jorapu@m yucia, CHHyC, KOCUHYC M TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TpaduK
¢byHKk1MU, o6paTHas QYHKIMS, KOMIIO3ULUS QYHKIUH,
JTuHeHas QyHKIMS, KBajpaTHuHas (yHKIUS, CTEIIEHHas
(GyHKIHUS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETPUUYECKHE
(GbyHKIIMHM, 00paTHBIE TPUTOHOMETpUUYECKHE (QYHKIUHY,
nokaszatesbHas u Jjorapupmuueckas GyHKINUN; yMETh
CTPOUTH rpa@uKu (YHKIIH, BEIIOIHATH peoOpa3oBaHUs
rpaduKoB PyHKIIHIA;

- YMETb UCTIONIb30BaTh rpauKu GYHKIUH sl U3yUEHHS
IIPOLIECCOB U 3aBUCUMOCTEN MPHU PELIECHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB U U3 pealbHOM KHU3HH;
BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXITY
BEJIMYUHAMU;

—  @opMynupyer ornpeaeacHue,

— BocnpousBoaur (3anuceiBaer,
BBIOMpaeT) hopmyiy (ypaBHEHHUE)

— DBblInlonHseT pacyer 3Ha4YECHUH ¢
MCII0JIb30BAaHUEM ypaBHEHUS
(rpadukoB)

— Ananusupyer pe3yabTaT pacuera

— IIpuBoauT mpUMeEpbI MPAKTHYECKOTO
MCIIOJIb30BaHUs

JI1s moHATHI:

CIIy4aiHbIN OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTb CIIYy4alHOTO COOBITUS; YMETh
BBIUHCIISTH BEPOSITHOCTD C HCIIOJIb30BAaHUEM
rpaMuecKux METOJIOB, CTENIEHb C IEJIbIM
MO0Ka3aresieM, KOpeHb HaTypalbHON CTENEHH,
CTENEHb C PALlMOHAIBHBIM I10KA3aTelIEM,
CTENEHb C JeHCTBUTEIbHBIM (BEIIECTBEHHBIM)
rokasaresem, Jorapudm ducia, CHHYC,
KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA,
rpaduk GpyHKINHU, oOpaTHas GyHKLNS,
KOMIO3UIMS QYHKIMH, TMHEWHas QyHKIus,
KBaJpaTU4Has GYHKLUS, CTeNIeHHas: QyHKIUS
C IIeJIBIM NTOKa3aTeeM, TPUTOHOMETPUYECKHE
¢byHK1IMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMY, TOKa3aTeabHas 1
Jorapupmuueckas QyHKIUHU; YeTHOCTb
GyHKIMH, TEPUOJUYHOCTh PYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
byHKIMH, SKcTpeMyM (yHKIMHU, HanOoJIbLIee

TectupoBanue

Maremarnyeckuii TUKTaHT

WNupuBuyanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
IPAKTHYECKUX padboT

KonTpomabHas padbora

Brimonnenue
T pepeHIIMPOBAHHBIX 3a/laHUH

BrinonHeHue TBOpUECKUX 3adaBHUN
MoaenupoBaHHE U pelIeHUE

HECTaHJapTHBIX
MPOU3BOJCTBEHHBIX CUTYaIIHI




- cBOOOHO ONEPUPOBATH MOHATUSIMHU: YETHOCTh
(GyHKIUY, TIEPUOTUYHOCT (PYHKIIMH, OTPAHHYEHHOCTD

¥ HauMeHbIlee 3HaueHHs! (QYHKIIMK Ha

Bremonnenue 9K3aMCHAllMOHHBIX

HPOMEKYTKE 3aJjaHuI
(GyHKINH, MOHOTOHHOCTB (DYHKILIUH, SKCTPEMYM BeinonHsieT BepHOE OCTPOCHKE TPAPHUKOB 10
¢GbyHKIMH, HanOoJIblIee U HAMMEHbIIIEe 3HAaUEeHUS (YHKLUSAM U BBIIOJIHSET aHAJIU3 CBOMCTB
(GyHKINU Ha TPOMEKYTKE; YMETh IPOBOIUTH byHKIIN
uccieioBaHue QyHKINH;
- YMETh HCIIOJIH30BaTh CBOMCTBA U rpaduKu QyHKITUH IS
pelleHys ypaBHEHH, HEpaBEHCTB U 337134 C
napamMeTpamu; n300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH
MHOYKECTBa PELICHUH YpaBHEHUH, HEPABEHCTB U UX
CHCTEM
OKO5 | - ymeTb onepupoBaTh HOHATHAMMU: CPEHEE —  DOopMyIHPYET ONpPEIEIICHHE, TectupoBanue

apudmeTnueckoe, MearaHa, HauOOJIbIIIEEe U HAMMEHBIIIEE
3HAYEHUS, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKIIOHEHHE
YKCJIOBOTO0 Ha0Opa; yMEHUE U3BIIEKATh,
HMHTEPIPETUPOBATH HHPOPMAIIHIO, IPEACTABICHHYIO B
Ta0auIaxX, Ha qUarpaMMax, rpadukax, oOTpakaromryro
CBOMCTBA peallbHbIX POLIECCOB U SIBIICHUI; IPEACTABIATh
MH(POPMAIIHIO C TOMONIBIO TAOJIHI] U TUATPAMM;
HCCIEA0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C
MPUMEHEHUEM TpaUIECKUX METOJ/IOB U JIEKTPOHHBIX
CPEICTB;

- YMETbh ONEPUPOBATH MOHATUSIMH: TOUKA, TIPsSMas,
IIJIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKpEIIUBAIOIINECS MPAMbIE, TapAJIICIHbHOCTD U
MEePHEHUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yro
MEXy MPSMBIMHU, YTOJI MEKTY MPSIMOU U TIJIOCKOCTBIO,
YTOJ MEX]y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE MEXIY TIPSMBIMU, PACCTOSIHHUE
MEXy IIOCKOCTSIMU;

— BocnpousBoaur (3anuceiBaer,

BbIOUpaeT) hopmyiy (ypaBHEHHE)
— DBelInlonHseT pacyer 3Ha4YECHUH C

MCIIOJIb30BAaHUEM YPaBHEHUS
(rpadukoB)

— Ananusupyer pe3yabTaT pacuera
— IIpuBoauT nmpuMepbl MPaKTUYECKOTO

HUCIIOJIb30BaHUA

st moHsiTHiA: cpenHee apupMeTUIecKoe,

MEauaHa, HanOOJIbIlIee U HAUMEHBIIICE

3HAYEHMUs, pa3Max, JUCTIEPCUs], CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO Habopa, ToUuKa,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN yroJjl, CKPEIMBAIOINECS
IpsIMbIE, MApaJIEIbHOCTh U

MEPIEHIUKYIIPHOCTD MPSAMBIX U INIOCKOCTEM,
YTOJI MEXAY IPSMBIMH, YTOJI MEXAY MPAMON U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSAMU,

pacCcToOAHNUE OT TOYKH 0 ITJIIOCKOCTH,

Maremarnueckuii TUKTAHT
NunuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
IPAKTUYECKUX padboT
KonTpomabHas padbora

Brimonnenue
T pepeHIIMPOBAHHBIX 3a/laHUH

Brinmonnenue TBOPUYCCKUX 3aJlaHuM
MO,[[CJ'II/IpOBaHI/IC " pCHICHUC

HECTAaHJAPTHBIX
MPOU3BOJACTBCHHBIX CI/ITyaIII/Iﬁ




- YMCTb MCIIOJIb30BAaTh NPH PCIICHUHU 3a1a4 U3YUCHHBIC
(baxThI ¥ TEOPEMBI IUTAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY)KAIOIIETO MUPA

paccTostHUuE MEXAY IIPSMBIMU, PACCTOSIHUE
MEXY IIIOCKOCTAMU

Brmonnenue sx3aMeHanOHHBIX
3aJaHUuN

OKO06 | - ymeTh onepupoBaTh MOHATUSAMHU: IPSIMOYTOIbHAS —  DopMynHpyeT ornpeeieHue, TectupoBanue
CHUCTEMA KOOPJAUHAT, KOOPJAUHATHI TOUKHU, BEKTOP, — BocnpousBoauT (3anuckiBaeT, BEIOUpAET)
KOOPAMHATEI BEKTOpPa, CKAIAPHOE IPOU3BEAECHUE, YOI (opmyiny (ypaBHeHue)
MEXY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHNEC — Brmonnser pacuer 3HaueHUH C MareMaTHu4ecKuil JTUKTAaHT
BEKTOpA Ha YUCJIO; HAXOAUTH C IIOMOILBIO U3YUYEHHBIX HMCIIOJIb30BAHNEM yPaBHEHUS (TpadUKOB)
(hopMyIT KOOPIMHATHI CEPEIMHBI OTPE3KA, PACCTOSTHUE — AHATM3MPYET Pe3ymbTaT pacera
MEXLy JIBYMsI TOUKaMHU; —  IlpuBoaHT NPHMEPBI PAKTHYECKOTO WHauBuyaibHas CaMOCTOSTEIbHAS
-yME€Tbh BBIOMPATh MOAXOASIINN U3y4YEHHBIH METO JIs HCTOME3OBAHHA pabota
pellIeHus 3a/1a4M, paclio3HaBaTh MaTeMaTHUeCcKue (PakThl Aot NOHATHH: NPAMOYTONBHAS CHCTEMA
Y MaTeMaTUYeCKHE MOJICIHN B IPUPOAHBIX U KOOpZMHAT, KOOP/IMHATLI TOUKH, BEKTOP, b
OOIIECTBEHHBIX SBIICHUSX, B UCKYCCTBE; YMEHUE KOOpZIMHATEI BEKTOPA, CKAJIAPHOC POACTABIICHHC PESYIRTATOR
[PHBOIHTH MPHMEPHI MATEMATHUECKIX OTKPBITHA IIPOU3BENIEHUE, YTOJI MEXKIY BEKTOPAMH, MPAKTHYECKUX paboT
POCCHICKON ¥ MUPOBOM MaTeMaTHYECKON HAYKH. CyMMa BCKTOPOB, NMPOM3BEACHUC BCKTOPA Ha KonrposbHas padoTsl
- YMETbh ONEPUPOBATH MOHATUSIMH: CIIYIaAHBINA OTBIT U 'HCIIO, HAXOMMTD € TIOMOIIRIO M3YHCHHBIX
ciyyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOro COOBITHS; (bopMy:1 KOOPAIMHATHI CEpe/IMHBI OTPE3Ka,
YMETh BBIYUCIISITH BEPOSITHOCTD C HCIOJIB30BAHUEM PACCTOAHNC MKy NIBYMA TOUKAMY, Brinosnnenue
rpadHUYecKUX METOIO0B; IPUMEHSTH GOpMyIbl ciokerns | 1Y 1AHHBIM OIBIT H CIIyHaHOC cobbITHE,
1 YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U BEPOATHOCTH CITyHaHHOr0 COOBITHA;
(bOpMyJIBI TIPU PEIICHNH 3a/1a4; OLEHUBATh BEPOSITHOCTH Brrauenser BepoATHOCT COGBITHS © I epeHIIMPOBAHHBIX 3a1aHHMH
peasIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU MPHMEHEHHEM (POpMyI CIOMKCHIA 1
BETHYMHAME; YMEHHE IPHBOIHTH IPUMEPHI IPosiBIeHus | Y 1 OKCHUA BEPOATHOCTCH.
3aKOHAa OOJIBIINX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX BrinonHeHue TBOpUECKUX 3aJaHUI

BrinonHenue 3x3amMeHamOHHBIX
3aJlaHUN
OKO07 | - ymeTh onepupoBaTh MOHATUSAMU: (YHKITHS, —  dopmynHupyeT OmpeseIeHHe, TectupoBanneMaTemaTHYeCKU

HenpepbIBHas PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OIPEJICTICHHBIM UHTErPaJl; YMETh HAXOAUTh IPOU3BOJHBIC

— BocmpousBoaut (3anmceIBaeT, BEIOUpAeT)
dopmyiy (ypaBHEHHE)

JTUKTAHT




AJIEMEHTAPHBIX (PYHKIIHA, UCTIOIB3YsI CIIPABOYHBIC
MaTepuasbl; UCCIEN0BATh B MPOCTEUIINX CITydasx
(GyHKIMKM HA MOHOTOHHOCTD, HAXOAUTh HAUOOJBIIUE U
HauMEHbBIINE 3HaYEHUS PYHKIIH; CTPOUTH IpaduKu
MHOTOYJICHOB C MCIIOJIb30BaHHEM arrapara
MaTEMaTHYECKOr0 aHalIn3a; MPUMEHATh POU3BOIHYIO
MIPY PEIICHUH 33]1a4 Ha JABM)KCHUE; PEIIaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/]a4M HAa HAaUOOIbIINE U
HaWMEHBIINE 3HAYCHUS, HA HAXOXKJICHHUE ITyTH, CKOPOCTH
U YCKOPEHHUS;

- YMETh ONEPUPOBATH MMOHSATUSMU: JIBFKCHUE B
MIPOCTPAHCTBE, 0/I00HBIE (PUTYPBI B IPOCTPAHCTRE;
KCIOJIb30BAaTh OTHOILICHHE IUIOIIAIEH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334,

- YMETh BBIYUCIIATH TCOMETPHUCCKUEC BETHUNHBI (JJTHHA,
yTroJl, TUIOIIA(b, 00bEeM, IIIOLIalb TOBEPXHOCTH),
WCTIOJIB3YS M3YUEHHBIC (DOPMYITBI M METOIBI

— BrinonHsieT pacuer 3HaUeHUM €
WCIIONb30BaHNEM ypaBHEHUS (rpaduKoB)

— AHanusmupyer pe3yJbTaT pacueTa
st monsiTHiA: GyHKIMS, HETIPEPBhIBHAS
¢byHKLMS, TPOU3BOHAS, TIEPBOOOpA3HAs,
OIpPEIETICHHBIN UHTETpall JBUKEHHUE B
IPOCTPAHCTBE, MOA0OHbIE (DUTYPHI B
MIPOCTPAHCTBE
Bbruncnser npou3BoAHbIE OCHOBHBIX
AIIEMEHTApHBIX (PYHKUIUN, UCTIONB3YET
npaBuia U Gopmyisl 1udhepeHIUPOBAHNS;
Boruncnsier reomeTpuuecKkue BEITUYNHBI
(1nuHa, yroi, oAb, 00bEM, IIJIOLIA1b
MOBEPXHOCTH ), UCIIOJIb3YET (POPMYIIBI.

NunuBuayanpHas caMOCTOSATEIbHAS
paborta

[IpencraBnenue pe3ynbTaToB
IPAKTUYECKUX padoT

KonTposabnas padora
Brinosinenue
TuQepeHIIMPOBAHHBIX 3aIaHUH

BrinosiHeHUE TBOPYECKUX 3aJaBHUI

Brinmonnenne 3x3aMeHaMOHHBIX
3aJIaHUN

IIK 2.3.

aHAJIM3UPOBATh CI0XKHbIE (PYHKIIMU U CTPOUTH UX
rpadyKy; BBIOJIHATH JEMCTBUS HAJl KOMIUIEKCHBIMU
YKCJIAMU; BBIUUCIISITh 3HAUEHUSI TEOMETPUUECKUX
BEJIMYMH; TPOU3BOIUTH ONEPALMU HAJ MaTPUIIAMH U
OIIPEACIUTENSAMHU; PEIIATh 33Ja4X HA BBIUMCIICHHE
BEPOATHOCTH C UCIOJIb30BAaHUEM DJIEMEHTOB
KOMOWHATOPHKH; peliaTh MPUKIAIHbIE 3a]1a4H C
HCIOJIb30BaHUEM 3JIEMEHTOB TU(hepeHIMaTbHOTO U
MHTETPaIbHOIO MCUNCIIEHU; pEIIaTh CUCTEMBI
JUHENHBIX YPaBHEHUH pa3IMuHbIMU METOIAMU; 3HATH:
OCHOBHBIE MaTEMaTHUYECKHE METO/IbI PELICHMUS
MIPUKJIAIHBIX 3a]]a4; OCHOBHBIE MOHSATHUS U METO/IbI
MaTeMaTHYeCKOro aHAJIN3a, JINHEHHOH anreOpsl, TEOpHUIo
KOMIUIEKCHBIX YHCEl, TEOPUU BEPOSTHOCTEN U
MaTEMaTHYECKON CTATUCTUKH; OCHOBBI MHTETPAJILHOTO U

-yMeeT OIIepPUPOBATH HOHATUSMHU:
KOMITJIEKCHOE YHCIIO, COTPSDKEHHBIE
KOMIUIEKCHBIE 4YMCIIa, MOJAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opma  3amucu
KOMIUIEKCHBIX ~ 4Hcel  (reomMeTpuyeckas,
TPUTOHOMETPHUUECKas U anredpandeckasi);

-yMeeT  MNpPOU3BOAUTH  apupMeTHYecKue
HeﬁCTBHﬂ C KOMITJIEKCHBIMHU qucjiaMu,
MPUBOINUTH pUMEpHI UCIOJIb30BaHUS

KOMIUIEKCHBIX YHCEIT;

-yMeeT UCII0JIb30BaTh CBOMCTBA U Tpaduku
GyHKIMH 115 perieHus ypaBHEHUH,
HEPaBEHCTB U 3a/1a4 C [IapaMeTPaMHy;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH

TectupoBanue

NunuBuayanbHast caMOCTOATEIbHAS
pabota

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

KonTposabnas padora

Beinonnenue

TG depeHIIMPOBaHHBIX 3a/1aHUN
BrinonHenue TBOpUECKUX 3aJaHUI
MonenupoBaHue U pelieHne

HECTAaHAAPTHBIX
IMPONU3BOACTBCHHBIX CI/ITyaLII/Iﬁ

BrinoaHenne 3x3aMeHalMOHHBIX
3aJJaHuN




Qg QepeHIMaIbHOr0 HCYUCICHHS;, POJIb U MECTO
MaTeMaTUKU B COBPEMEHHOM MHUPE IIPH OCBOCHUHT
npo¢eCCHOHATBHBIX JUCLHUIUIMH U B chepe
npodecCHOHaIbHON AEATETbHOCTH YMETh

MHOXECTBA PELICHUN YPABHEHUI, HEPABEHCTB
U UX CUCTEM;

-YMEET UCII0JIb30BaTh IPOU3BOIHYIO IS
uccieoBaHusl QyHKIMM, A1 HAXOXKACHUS
HAWIY4IlIEero peleHus B IPUKIAIHbIX, B TOM
YHCIIe COLUATbHO-3KOHOMUYECKUX U
(bu3nyecKux 3aaayax, 1Jis OnpeaesIeHus
CKOpPOCTHU M YCKOPEHHUS; HaXOAUTh IJIOLIA] U U
00BeMbI (UTyp C IOMOIIBIO UHTErpaa;
HPUBOJUT NPUMEPBI MATEMAaTHUECKOTO
MOJIETMPOBAHUS C IIOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHHUI,

- YMEET MOJIENIUPOBATh PEAJIbHBIE CUTYaLUU
Ha SI3bIKE MAaTEMaTHKH; COCTABIIATh
BBIPAXCHUSI, yPABHEHUSI, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4H, UCCIIEJOBATh
IIOCTPOEHHBIE MOJEIHU C UCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh
MOJIyUYEHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJIEH C TOMOLIBIO
F€OMETPUUECKUX MOHATUHN U BEJINYMH, PEIIaTh
CBSI3aHHbBIE C HUMHU IIPAKTUYECKHE 33/1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENb U







