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1. O0mas xapakTepucTUKa padouyeil mporpaMMbl 0011e00pa3oBaTeIbHOM
AUCHUNIMHBI «MaTeMaTuKa»

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccuoHaAIbHOM

o0pa3oBarteabHoi mporpammbl CIIO:
O6nieoOpazoBaTenbHas AUCHUIUIMHA «MaTeMaTthka» sBiseTcs 00s3aTebHON

HaCTbIO 06H1€O6p8,30BaTCJII>HOFO OUKIIa 06p330BaTeHBHOﬁ IIporpaMmbl B

cootBercTBHM ¢ PI'OC 43.01.09 IToBap, koHAUTEP.

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. lleab AUCUMILIMHBI

Coneprxanue IPOrpaMMBbl o011eo0pazoBaTebHON JUCIUTUTUHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTHKEHHE pEe3yJIbTATOB €€ H3YyYCHUS B
cootBercTBUM € TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasiieHHocTH ®I'OC CIIO.



1.2.2. Ilnanupyemblie pe3yabTaTbl 0CBOEHHS 0011e00pa3oBaTelbHOH TMCUMILIUHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha

ocuose ®I'OC COO

O01Me KoMIeTeHIuN

IInanupyembie pe3yabTaThl 00y4YeHUsI

O6mme!

JIMCHMIIMHAPHbIE?

OK 01. Boi6upats
CIIOCOOBI perieHus 3a1a4
npodecCuoOHabHON
NeSATCIIBHOCTH
IPUMCHUTEITBHO

K pa3IMIHbIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYAy, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYA0JIIO0HE;
-  TOTOBHOCTH AKTUBHOU

K ACATCIIBHOCTHU

TEXHOJOTUYECKOU 51 COLIMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,
[JJAHUPOBATh W CAMOCTOSITEIHHO BBITIOJTHSATH
TaKy0 JACSTEeIbHOCTD;

- UHTEpEC K Pa3IMYHbIM chepam
npodeCCHOHAIILHON JEATeIIbHOCTH,

OBiageHue

TIO3HaBaTCIIbHBIMUA HeﬁCTBHHMHZ

YHUBEPCANbHBIMA  YICOHBIMU
a) 0a30BbIC JOTHYECKHUE ACHCTBHUS:

- CaMOCTOSITETIEHO bopMyIupoBaTh 151
aKTyaJM3UpoBaTh NpoOJieMy, paccMaTpUBaTh €€

BCCCTOPOHHC,

-BJIaJIETh METOJaMU JI0Ka3aTEIbCTB, AITOPUTMAMHU
perieHus 3a1a4; yMeHue GpopmynaupoBaTh
OTIpE/ICIICHNS, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
MTPOBOJIUTH JOKA3aTEIbHBIC PACCY)KICHUS B XO/IC
pEIICHMS 33124,

- YMETh OTICPUPOBATH MOHATUSAMU: CTEIICHBb YHCIIA,
norapuhM 4uCia; YMEHUE BBITIOJIHSTH BRIUMCIICHUE
3HAUCHUN U TPeoOpa30BaHUs BBIPAKEHUH CO
CTETNICHSIMU U JiorapudmMamMu, IpeoOdpa3zoBaHuUs
TPOOHO-pAITMOHATBHBIX BRIPAKEHUI;

- YMETb OTICPHPOBATH MTOHATHUSIMU: PAIlMOHAIILHEIE,
HppalroHaIbHbIC, TOKAa3aTeIbHBIC, CTCTICHHBIC,
norapu(MUIECKHUE, TPUTOHOMETPUUIECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh OTIEpUPOBATH MOHATUSAMU: (DYHKITHS,
HeTrpepbIBHAS (PYHKITUS, IPOU3BOTHAS,

nepBoOOpa3Has, ONpe/IeICHHBIN HHTETPAT, YMEHUE

! VkaspIBaroTCs IMYHOCTHBIE U METANpPEAMETHbIE pe3yibTaThl u3 PTOC COO (B nocieaneil penaxiuu ot 12.08.2022) B oTriarosibHoii popme, popMUpyeMbIe
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JlucumurnumHapHele (MpeMETHBIE) PE3YJILTATH YKa3bIBAIOTCS B COOTBETCTBUH C MX MOJHBIM nepeuneM Bo ®I'OC COO (B nocnenneii pegakuuu ot 12.08.2022




- yCTaHaBJIHBATh CYIIECTBEHHBIN IMPHU3HAK HIIN
OCHOBaHUS JJIsi CpaBHEHHUs, KIaCCH(PHKAIUH H
00001IeHYS;

ONpcACiIATL HCJIM ACATCIBbHOCTH, 3a/aBaTh
[MapaMCTPbl U KPUTCPUHU UX JOCTHIKCHUS,

- BBIABJIAATH 3aKOHOMCPHOCTHU W IIPOTUBOPCUUS B
PaCCMAaTpUBACMBIX SABJICHUAX,

BHOCHUTb KOPPCKTHUBLI

B JCATCIBHOCTD,

OOCHHNBATL COOTBCTCTBHC PC3YJIbTATOB ILCIIAM,
OLCHNBATb PUCKHU HOCJ'IGI[CTBI/II)'I ACATCIBbHOCTH,

pa3BUBATb KPCATHUBHOC MBINIJICHHUC IIPpH

[PEIICHUY JKU3HEHHBIX TTPOOIEM
0) 6a30BBIC UCCIICIOBATEILCKIE ICHCTBHS:

y4eOHO-
MCCJIEI0BATEICKON U IIPOCKTHOM AEATEIbHOCTH,

BJIJICTh HaBBbIKAMH
HaBbIKAMH pa3pelieHus Mpooiem;
- BBIBJIATH NPUYMHHO-CIIEACTBEHHBIE CBS3H U
AKTyaJIM3UpOBaTh 3a/1auy, BbIABUIATh TMIIOTE3Y
€€ pEIIEHUs, HaxXOJIUTh apPryMEHThl Jis
TOKA3aTeNIbCTBA CBOMX YTBEPXKACHHM, 3a7aBaTh
[apamMeTpbl U KPUTEPUH PELLICHUS;

- aHAJIM3UPOBATH NOJYYECHHBIE B XOJ€ PEIICHUS]
3a/1a4u pe3ynbTaThl, KPUTUYECKU OLEHUBATh MX

J1OCTOBCPHOCTDh, IIPOTHO3HMPOBATH HM3MCHCHHC B

HAXOJIUTh MPOU3BOAHBIC ATIEMEHTAPHBIX (PYHKIUH,
MCITIOJIb3YsI CIIPABOYHBIE MaTepUaIbl, UCCIEI0BATh B
MPOCTEHIINX CIydasx QYHKIIMU HA MOHOTOHHOCTb,
HAXOJAUTh HANOOJBIINE U HAUMEHBIIINE 3HAUCHHUS
(byHKIUI; CTPOUTH rpa)UKH MHOTOUJICHOB C
MCIIOJIb30BaHUEM arapaTa MaTeMaTHIeCKOro
aHaJIM3a; IPUMEHSTH IPOU3BOJIHYIO MPU PELICHUU
3a]a4 Ha JABMO)KEHUE; PellaTh MPaKTUKO-
OpPUEHTHPOBAHHbBIE 33]]a4l HAa HAOOJIbIIUE U
HAaUMEHBIIINE 3HAYCHHS, Ha HAaX0XK/ICHNE MY TH,
CKOPOCTH U yCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATHSIMH: pallMOHATHHAS
(byHKLHSL, TOKa3aTeNbHas QYyHKIMSA, CTENEHHAs
byHKUs, TorapudmMuyeckas QyHKIus,
TPUTOHOMETPHUUECKHE (PYHKIINU, OOpaTHBIC
(byHKIIMM, YMEHUE CTPOUTH rpadMKH U3yUEHHBIX

(b yHKIIHIA, UCTIOH30BATh TPaPUKU TTPU U3yUCHUH
MPOIIECCOB U 3aBUCHUMOCTEH, TP PEIICHUHU 3314 U3
IPYTUX Y4eOHBIX MPEIMETOB U 3a]a4 U3 peaIbHON
KU3HU; BBIpAXKATh (POPMyIaMu 3aBUCUMOCTH MEXKITY
BEITNIMHAMU;

- YMETbh pelIaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B
TOM YHUCJI€ HA TPOLIEHTHI, I0JIU U YaCTH, Ha
NBUKEHHE, pad0Ty, CTOMMOCTh TOBapOB U YCIIYT,

HOBBIX YCJIOBUAX,

HAaJIOI'u, 3aJa4u U3 obiacTu yYpaBJICHUSA JIMYHBIMHA U




- YMETh NIEPCHOCHUTH 3HAHUS B IMO3HABATEIBHYIO
U TIPAKTHICCKYIO 00JIaCTH KU3HEACATEILHOCTH,
- yMETh HWHTETPUPOBATH 3HAHWS W3 Pa3HBIX]
[pEIMETHBIX 00JacTel;

BbIABUI'aTh HOBBIC niacu, npcajiaraTb
OPUTHHAJIBHBIC ITOAXOAbI U PCIICHU A,
CIIOCOOHOCTh HCIIOJIB30BaHUA

[M03HABATECILHOU U COIII/IELHBHOﬁ IIPAKTHUKC

141 15,4 B

CEMEHHBIMU (PMHAHCAMM ); COCTABIISATH BBIPAXKCHUS,
YpaBHEHHUS, HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBUIO 33J]a4H, UCCIIEIOBATh MMOJYyYCHHOE
pEIICHNE U OIEHUBAThH MPABIOTIOI00HOCTh
PE3yNIbTATOB;

- YMETb OTICPHPOBATH MOHATHUSIMU: CPETHEES
apu(pMeTHIeCKoe, MeInana, HauboJbIee U
HaWMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YUCIIOBOT'O Habopa;
YMEHHUE U3BJICKATh, MHTEPIPETHPOBATH
nH(OpMAITHIO, TIPEICTABICHHYIO B Ta0IUIAX, HA
nuarpaMmax, rpaukax, OTpakarollyro CBOMCTBa
pEaNbHBIX TPOIIECCOB U SBJICHUH; TTPEICTABIIATH
MH(pOPMAITHIO C TIOMOIIBIO TAOJIUI] K THarpaMM;
MCCJIEIOBATh CTATUCTUYECKHE JIAHHBIE, B TOM YHUCIIE
C MpUMEHEHHEM TpadUIeCKUX METO/IOB U
HIIEKTPOHHBIX CPECTB;

YMETh OTIEPUPOBATH TOHATUSAMU: CTyYalHBIN OITBIT
U CITydaifHOE COOBITHE, BEPOSITHOCTD CITy4aliHOTO
COOBITHS; YMCHHUE BBIUUCIISATH BEPOSTHOCTH C
MCITOJIb30BaHUEM TPaPUIECKUX METOIOB,;
MPUMEHSATH (DOPMYJITBI CIIOKCHHS 1 YMHOXKCHUS
BEPOSITHOCTEHM, KOMOMHATOPHBIC (DAKTHI U (HOPMYJIBI
[PY PEIIEHUH 3a]1a4; OIICHUBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMU




BCIIMYMHAMU; YMEHUE ITPUBOUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA 0OJIBIIUX YKCE B TPUPOTHBIX
1 OOIIICCTBCHHBIX SIBIICHUSX;

- YMETh ONIEPUPOBATH MOHATHAMH: TOYKA, IPsSMas,
MIOCKOCTh, POCTPAHCTBO, JABYTPAHHBIN YTOI,
CKPCIIMBAIOIINECS TPSIMBIC, TAPAIICIIBHOCTD U
MIEPIICHIUKYJIIPHOCTD MIPSIMBIX H IJIOCKOCTEH, yTO
MEXKTy TIPSIMBIMH, YTOJI MEXIY TPSIMOU U
[IOCKOCTBIO, YTOJI MEXKTY IJIOCKOCTSIMH,
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEXKTy TIPSIMBIMH, PACCTOSTHAC MEXKITY
MIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh IPU PEIICHUH
3a/1a4 U3YYCHHBIC (PaKThl U TEOPEMBI IFITAHUMETPHH;
YMECHHE OIICHUBATh pa3Mepbl 00bEKTOB
OKpY’KafoIIero Mupa,

- YMETh ONIEPUPOBATH MMOHATHUSAMHI: MHOTOTPaHHUK,
CeUeHHE MHOTOTPaHHHKA, Ky0, Iapalie/IeIuIie]I,
pu3Ma, mupamuaa, Gurypa u moBepXHOCTh
BpallleHuUs, IIMIMHAP, KOHYC, 1ap, cdepa, ceucHUs
(buUrypsl BpaleHus, II0CKOCTh, Kacatomasics
cdepbl, MUITUHPA, KOHYCa, IJIOMAIb IIOBEPXHOCTH
MTUPAMHU/IBI, TTPU3MBI, KOHYCA, [IIHHAPA, TUIOIIAh
cdepsl, 00beM Ky0a, IPSIMOYTOIBLHOTO
napajuIeNieuIe/1a, TUPaMuIbl, TPU3MBI, [IHITUHAPA,

KOHYyCa, I1apa; yMeHue u300pakaTh MHOTOIPAaHHUKH




1 TIOBEPXHOCTH BPAILIEHUS, UX CEUECHHUSI OT PYKH, C
[MOMOIIIBIO YEPTEKHBIX THCTPYMEHTOB U
HIIEKTPOHHBIX CPE/ICTB; YMEHHE PaclO3HABATh
CUMMETPHIO B MTPOCTPAHCTBE; YMEHHE PAaCIO3HABATh
MpaBUILHBIC MHOTOTPAHHUKU;

YMETh OTIEPUPOBATH MOHATHSAMU: IBKECHUC B
[POCTPAHCTBE, 0I00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCII0JIb30BATh OTHOIIECHUE TUIONIAICH MOBEPXHOCTEN
1 00bEMOB MOI00HBIX (DUTYp TIPU PEIICHUU 3a]1a4;

- YMETb BBEIYHCIIATh T€OMETPHUCCKIE BETMUNHBI
(1yMHa, yroJi, oAb, 00BheM, TIJIO0IIA b
[MOBEPXHOCTH ), UCTIOJIb3YS U3YUEHHBIE POPMYJIBI U
METOJIBI;

- YMETb OTIEPUPOBATH MOHATUSMU: MIPSIMOYTOJIbHAS
CHUCTEMa KOOPJMHAT, KOOPJUHATHI TOUKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BEACHHUE,
YTOJI MEXK]Ty BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpA HA YMCIIO; HAXOAUTD C
MMOMOIIIBIO M3YYCHHBIX (POPMYIT KOOPAMHATHI
CepeIrHBI OTPE3Ka, PACCTOSTHUE MEKITY JBYMSI
TOYKAMU;

-yMETbh BBIOMPATH MOIXOSANITNN N3YICHHBIA METO/
IS pEIIeHUs 3a/1a49H, PacliO3HABATh
MaTeMaTH4ecKne (PaKThl 1 MAaTEMATHUYECKUE MOJICTTH

B IIPUPOAHBIX U O6IJ.I€CTB€HHBIX SABJICHUAX, B




MCKYCCTBE; YMEHHE IPUBOAUTH TPUMEPHI
MATEMaTUYECKUX OTKPBITUN POCCUMCKON U MUPOBOU
MAaTEMATUYECKON HAYKH.

YMETh ONIEPUPOBATH MTOHITUAMU: ONPEICIICHUE,
AKCUOMa, TEOpEMA, CIECICTBUE, CBOMCTBO, ITPU3HAK,
TOKa3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITUPOBKH;
ymMeHue GopMyIupoBaTh 00OpaTHOE U
[TPOTHUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOINUTD
[IPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METOL
MATEMATUYECKON MHIYKIIUW; TPOBOAUTH
ITOKa3aTEeIbHbBIC PACCYKICHUS MPU PEIICHUH 3324,
OLICHUBATH JIOTUYECKYIO MPABUIBHOCTh
pacCyKJICHUN;

- YMETb OIIEPUPOBATH IMOHATUSIMU: MHOXKECTBO,
[MOJIMHOKECTBO, OIIEPALIMN HAJI MHOXKECTBAMU;
YMEHHUE UCTI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arrapar JJisl OMCAaHUS PEAJIbHBIX MPOLIECCOB U
SIBJICHHWI W TIPY PELLICHUU 3a7a4, B TOM YHCJIE U3
NPYTrUX y4eOHBIX MPEAMETOB;

- YMETh ONEPUPOBATH MOHATUAMHU: Tpad, CBA3HBII
rpad, nepeBo, MUK, Tpad Ha MIOCKOCTH; YMECHHE
3a/1aBaTh M OMUCKHIBAThH Tpadbl pa3IMUHBIMU
crioco0aMu; UCIIOIb30BaTh Tpadbl TP PEIICHUN
3a7a4;




- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
COYETaHHE, NEPECTAHOBKA, YUCIIO COUETAHUM, YUCIIO
[epecTaHoBOK; OMHOM Hpl0TOHA; ymMeHue
MPUMEHSATh KOMOMHATOPHBIE (DaKThl U PACCYKIACHUS
711 PELLICHUS 3aaY;

-YMETh ONIEPUPOBATH MOHATUAMU: HATyPAIbHOE
YHCJIO, IEJI0€ YHUCII0, OCTATOK 10 MOAYJIIO,
palMOHAIBLHOE YKCIIO, UPPALIMOHAIBHOE YUCTIO,
MHOKECTBa HATYPaIbHbIX, I[EIIbIX, PAIMOHAJIbHBIX,
e CTBUTEIBHBIX YUCEIT; YMEHHE UCII0JIb30BATh
MPU3HAKU JIETMMOCTH, HAUMEHBIIUNA OO
NeTUTEeNh U HaMMEHbIIee 00111ee KpaTHOE, AlITOPUTM
EBKIM1a pU pelIeHnH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMHU
CUMCJICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MTOHATUSIMHU:
CTETICHbB C II€JIbIM MTOKA3aTeJIeM, KOPEHb
HaTypaJIbHOW CTENEHHU, CTETICHb C PAIIMOHATIBHBIM
MMoKa3aTeJIeM, CTCIICHD C JCHCTBUTEIHLHBIM
(BelIeCTBEHHBIM) TIOKa3aTeseM, JJorapudm ducia,
CUHYC, KOCUHYC U TaHT€HC NMPOU3BOJILHOTO YUCIIA;

- YMETh ONEPUPOBATH MOHSATUAMU: TOXKIECTBO,
TOXJIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,

PAaBHOCHUJIIbHOCTD ypaBHCHHﬁ, HCPABCHCTB U CUCTCM,




palroHaIbHbIE, UPPALIMOHAJIBHBIE, TI0KA3aTEIbHbIE,
CTEIEHHbIE, Jorapu(pMHuUecKue,
TPUTOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBbI; YMEHHUE peliaTh ypaBHEHHUsI, HEPAaBEHCTBA
U CICTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
apaMeTpoM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA,
MX CUCTEMBI [l PEIICHUsI MaTEMaTHUECKUX 3aa4d U
3a]1a4 U3 pa3IMyYHbIX 00JacTel HAayKH U peasibHOM
PKU3HU;

-yMETh CBOOOIHO OTNIEPUPOBATH MOHATUSAMU: TpaduK
(byHKIMH, 0OpaTHas QYHKIMS, KOMIO3ULUS
(byHKUMNA, TUHETHAas QyHKUNS, KBaApaTUYHas
byHKIIUS, cTeTeHHas (PYHKITUS C IIeJIbIM
oKa3aTesieM, TPUTOHOMETPUYECKUE (PYHKIIUH,
oOpaTHbIC TPUTOHOMETPUUECKUE QYHKIIUH,
MoKasaTesibHasl v orapudmMuueckas GyHKIINU;
YMEHUE CTPOUTH rpauKku GyHKIHMI, BBITOTHATH
npeoOpa3zoBaHus rpa@uKoB PyHKIIHIA;

YMEHUE UCI0JIb30BaTh rpaduku GyHKUUN ISt
M3y4EHHUS [TPOLIECCOB U 3aBUCUMOCTEHN MpHU
pelieHny 3a7a4 U3 APYyTux y4eOHbIX MPEeIMETOB U
13 peasibHOM KU3HU; BbIpaXkaTh opMyIaMu
3aBHCHUMOCTH MEXIY BEJIMUYNHAMU;




YMEHHE CBOOOHO ONIEPUPOBATH MOHITHSIMHU:
YETHOCTh (DYHKIIMH, IEPUOAUYHOCTD (PyHKLINH,
OTrpaHUYEHHOCTH (DYHKIIUH, MOHOTOHHOCTh
(byHKIIUH, SKCTpeMyM (DYHKIIMHU, HAUOOJIbIIIee U
HAaUMEHbIIIEe 3HAYCHUS (PYHKIIMH Ha TPOMEKYTKE;
YMEHHE MMPOBOJIUTH HCCIeA0BaHne (QYHKITNH;
YMEHHE HUCII0JIb30BAaTh CBOMCTBA U rpapuKku
(yHKIUI 17151 peleHns ypaBHEHUH, HEPaBEHCTB U
3ajad ¢ mapaMeTpamu; U300paxkaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOYKECTBA PEIICHUN
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

-yMETh CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
MOCIIe0BATEIHLHOCTD, apudMeTHIecKas
porpeccusi, reoMeTpuiecKasi Iporpeccus,
OecKOHEUYHO yObIBarollasi reOMeTpudecKas
Mporpeccusi; yMeHue 3aJ1aBaTh
[OCJIEI0BATEIBHOCTH, B TOM UHCJIE C TOMOIIbIO
PEKYPPEHTHBIX POpPMYII;

- YMETh ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHOCTH
(GyHKLIHMH, aCUMIITOTHI rpaduka PyHKIMK, epBas U
BTOpasi MPOM3BOHAS (PYHKIIMH, TEOMETPUUECKUN U
(bU3MYEeCKuil CMBICT TPOU3BOIHOM, TIEPBOOOpA3HAS,
OTpeeNeHHbIA UHTETpall; yMEHHE HaXOAUTh
ACHUMITOTHI rpadrka PyHKINN; YMEHHE BHIYUCIISATH

MPOU3BOAHBIC CYMMBI, IIPOU3BCACHUS, YHACTHOI'O U




KOMITO3UIIMK (PYHKIUH, HAXOAUTH YpaBHEHUE
KacaTeIbHOUN K rpaduKy QyHKIINY;

YMEHHE HUCIIOJIb30BaTh MIPOU3BOIHYIO JIJIS
vccIIeIoBaHus (QYHKITUHN, T HAXOXKICHUS
HAWJTYUIIIETO PEIICHUS B MPUKIIATHBIX, B TOM YHCIIE
COIMATBHO-PKOHOMHYECKUX U (PU3NUECKUX 3aadax,
TS OTIPEICIICHUSI CKOPOCTH M YCKOPEHUST; HaXOIUTh
MJI0IAN M 00BEMBI (PUTYP € TTOMOIIbIO MHTETpaa;
[PUBOJAUTH MPUMEPHI MATEMATHUYECKOTO
MOJICJIMPOBAHUS C TOMOLIBIO TU(DPepeHIInATBHBIX
YPaBHEHU;

- YMETh OTIEPHPOBATH MOHATUSIMU: KOMILUIEKCHOE
YICII0, COMPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb
M apryMEHT KOMIUJIEKCHOTO YHciia, (hopma 3amnucu
KOMITJIEKCHBIX YKCcel (TeoMeTpuuecKas,
TPUTOHOMETpHUUECKAs U alireOpanyeckas); yMeTh
[POU3BOANTH apU(PMETHUECKUE TEUCTBUS C
KOMITJIEKCHBIMU YUCJIAMH; TIPUBOIUTH TIPHUMEPHI
MCITOJTb30BAHUS KOMITICKCHBIX YHCE]T;

- YMETb CBOOOJTHO OIIEPUPOBATH MOHATHIMM:
cpeaHee apudMeTHIECKOE, MeMaHa, HanOoIbIlee U
HAaWMEHbIIIee 3HAUCHUS, pa3Max, TUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE ISl OMTMCAHUS YUCITIOBBIX
ITAaHHBIX; YMEHUE UCCIIEI0BATh CTATUCTUYECKUE

ITaHHBIE, B TOM YHCIIE C TPUMEHEHUEM IpaprUuecKux




METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpauuecku
MCCJIEIOBATh COBMECTHBIC HAOIIOACHUS C TIOMOIIBIO
arpaMM pacCenBaHUs U JINHEMHON PETrPECCHH;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITUM C
MCIIOJIb30BaHUEM TpaduIeCcCKIX METO/IOB,;
MIPUMEHSITH TSI pellieHus 3a/1a4 (hOpMYJIbl
CJIOKEHUSI U YMHOXKEHUS BEpOsITHOCTEH, (popmyiTy
MOJIHOM BeposiTHOCTH, (hopmyny bepryruim,
KOMOMHATOpHbIE (aKThl U (HOPMYJIbI; OLIEHUBATh
BEPOSTHOCTU PEaTIbHBIX COOBITUI; YMEHHE
ONEPUPOBATH MOHATUSIMU: CITy4YaliHasl BEJIMYNHA,
pacrpeeseHue BEpOATHOCTEN, MATEMAaTUYECKOE
0’KMJIAHUE, TUCIIEPCUS U CTAHIAPTHOE OTKIOHEHNE
CIIy4ailHOM BEJIMUMHBI, PYHKIIUU pacTpeieiIeHUs U
[JIOTHOCTH PABHOMEPHOT O, ITIOKA3aTEIBHOIO U
HOPMAJIBHOTO PaCIpEICICHUN; YMEHUE
MCII0JIb30BaTh CBOMCTBA U3YUYECHHBIX pACTIPEACICHUN
IS PELIEHUS 3a1a4; 3HAKOMCTBO C IMTOHATHSIMU:
3aKOH OOJIBIIUX YHCEIl, METO/IbI BBIOOPOYHBIX
MCCJICIOBAHU; YMEHUE MTPUBOIUTH MPUMEPHI
MPOSIBJICHHS 3aKOHA OOJIBIITUX YKCET B IPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

- yMETh CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TOUYKA,
[psIMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, Iy,

[JIOCKUU yIOJI, IBYTPAHHBIN yroJjl, TPEXIPaHHbIN




YTOJI, TIepeCeKaroIInecs, apauieIbHbIe U
CKPEIIMBAIOIINECS TPSIMBIE, TAPAIIICIIBHOCTD U
MEPICHANKYJIIPHOCTh MPSIMBIX U TUIOCKOCTEH, yToJT
MEXTy IPSMBIMU, YTOJI MEXKIY MPSMOM U
MIOCKOCTBIO, YTOJ MKy MIIOCKOCTSIMU; YMEHUE
MCITOJTB30BATh TIPH PEIICHUH 3a7a4 U3y4CHHBIS
(baKTbl U TEOPEMBI MNIAHUMETPUHN; YMEHUE
OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOIIIEM
MUpPE; YMEHHUE ONEPUPOBATH MOHATUSIMHU:
MHOTOTPAHHHK, CEUCHHE MHOTOTPaHHUKA,
MpaBUJIBLHBIM MHOTOTPaHHUK, TIPU3Ma, THpaMHU/a,
(burypa ¥ TOBEPXHOCTh BPAIICHUS, IUITUHAD, KOHYC,
map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHUS
KOHYyCa ¥ IHJIWHJPA, TapaieTbHbIE OCH WU
OCHOBAHHIO, CEUCHUE 11apa, MIOCKOCTh,
Kacarorasicsi chepsl, IUITUHAPA, KOHYCa; YMEHHE
CTPOUTH CEYCHNE MHOTOTPAHHUKA, U300paXKaTh
MHOTOTPAaHHHUKH, GUTYPBI U TIOBEPXHOCTH
BpAITICHUS, UX CEYCHUS, B TOM YHCJIE C TIOMOIIIBIO
DIICKTPOHHBIX CPEACTB; YMEHHUE MIPUMCHSTh
CBOMCTBA TEOMETPUUIECKUX (UTYP, CAMOCTOATEIHHO
(bopMyIHpPOBATH OMPEACTICHUS U3y4aeMbIX (HUryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX W MPHU3HAKaX
reoMeTpu4YecKux (puryp, 000CHOBBIBAThH HIIN

OITPOBECPIaThb NX; YMCHUC ITPOBOJIUTDH




Kiaccu(ukanuio GUryp 1mo pazauyHbIM MIPU3HAKAM,
BBITIOJIHATH HEOOXOUMBIE JIOMIOJIHUTEIbHBIC
MOCTPOCHUS;

YMeTh CBOOOIHO ONIEPUPOBATH MOHATUSIMU:
rioniaab GUrypsl, 00beM QUrypbl, BETUYMHA yTIa,
paccTosiHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE
MEX /1y IPSIMBIMH, PACCTOSIHUE MEXKIY
[JI0CKOCTSIMHU, IJI0LIAAb cephl, IIonaib
[OBEPXHOCTU MUPaMU/Ibl, IPU3MBbI, KOHYCA,
UIMHAPA, 00beM Ky0a, IpSIMOYTOJIbHOTO
napajuieNienumnena, TUpaMuIbl, TPU3MBL, [IIHHAPA,
KOHYcCa, Il1apa; yMEHHUE HaXOAUTh OTHOIIICHHUE
00BEMOB NTOIOOHBIX (UTYD;

- YMETbh CBOOOJIHO ONIEPUPOBATH MOHATUIMMU:
NBIKEHME, TapaJUIeTIbHBIA IEPEHOC, CHMMETpPHSI Ha
MJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue Moa00us, TOI00HBIE (DUTYPHI;
YMEHHE pacro3HaBaTh paBHbIC U MOI0OHBIE
(burypsl, B TOM 4HCIie B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHUE UCTIOIb30BaTh
reoMEeTpUYECKHE OTHOIICHUS, HAXOIUTh
reoOMEeTpUYECKHE BEIMUMHBI (IJIMHA, YTOJ, JI0Maab,
00BeM) TIpH PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX
[MPEIMETOB U U3 PEATIbHOW JKU3HU;




- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMMU:
[IPSIMOYTOJIBHASI CUCTEMa KOOPAUHAT, BEKTOD,
KOOpPJIMHATHI TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNUE BEKTOPA HA YUCIIO,
pa3yioKeHue BEKTOpa Mo Oas3ucy, CKalsipHoe
[IPOU3BEJCHUE, BEKTOPHOE IIPOU3BEICHUE, YTOJ
MEXy BEKTOPAMHU; YMEHHUE UCII0JIb30BATh
BEKTOPHBII U KOOPAUHATHBIA METO JIUISl PELLICHHUS
reoMEeTpUUYECKUX 3a/1a4 U 3a/1a4 IPYTruX yueOHBIX
[TPEIMETOB; OIIEPUPOBATH MMOHATUAMHA: MaTpULa 2X2
1 3X3, OIPENEIINTENIb MATPULIBL, TEOMETPUUECKHUI
CMBICJI OIIPEEIUTEIS,

- YMETh MOJICJINPOBATH PEAJIbHBIE CUTYallU HA
SI3BIKE MATEMATUKH; COCTABIISATh BBIPAXKCHMS,
YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110
YCJIIOBHIO 3a71a4H, UCCIIEA0BATh IIOCTPOCHHBIE
MOJIETIN C MCIIOJIb30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;
CTPOUTH MAaTEMATHYECKHUE MOJEIHN C TOMOIIBIO
reOMETPUUYECKUX TOHATUIN U BEJIMYUH, PEIIaTh
CBSI3aHHBIE C HUMH IIPAKTHYECKHE 3aa4H;
COCTABJISITh BEPOSTHOCTHYIO MOJIETb U
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT; PEIIaTh
[IPUKJIAJHBIC 331241 CPEICTBAMH MaTEMaTHYECKOTO




aHaJIM3a, B TOM YHCJIE COUUATIBHO-3KOHOMHYECKOTO
1 (hU3MYECKOr0 XapakTepa;

- YMEHHUE BBIOUpPATh MOAXOASIIUNA METOI JJIsI
peleHns 3a1a4u; TOHUMaHNE 3HAYNMOCTH
MATEMATUKH B U3yYEHUHU NMPUPOJIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U ABJICHUI; YMEHUE
Pacro3HaBaTh NPOSIBICHUE 3aKOHOB MaTEMAaTUKH B
MCKYCCTBE, YMEHUE ITPUBOJAUTH IPUMEPHI
MAaTEMATUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOU
MaTeMaTHYECKOW HAYKH

OK 02. OcymiecTBisiTh
MOVCK, aHAIN3 U
WHTEPIPETALIUIO
uHbOpMaIuy,
HEOOXOTUMOM IS
BBHITIOJIHCHUS 33144
npodeccuoHanIbHON
NeATeTLHOCTH

B o0nacTy IEeHHOCTH HAYYHOTO MMO3HAHUSA:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTUKH,
KYyJIbTYD,

CHOC06CTBYIOHIGFO OCO3HaHHUIO CBOCIO MCCTa B

OCHOBAaHHOTO Ha JAanore
[MOJMKYJIbTYPHOM MHUPE;

SI3BIKOBOM 17|
CpeacCTBal

BBaHMOﬂeﬁCTBHH MCXKIY JKOJbMHU W ITO3HAHUSA

- COBEpILICHCTBOBAHUE

UUTATEIBLCKOM  KYJIBTYpPhl  Kak

MUpa;
- OCO3HAHME LIEHHOCTH HAay4YHOU JEATEeIIbHOCTH,
FOTOBHOCTh

OCYIIECTBJISIT  MPOEKTHYK) U

HMCCIICA0BATCIbCKYIO ACATCIBHOCTH|

- YMETh ONEPUPOBATh MOHATUSMH: PALHOHAIBbHAS

(byHKUMS, TOKa3aTenabHas (QYHKIUS, CTENeHHas
byHKIIMS, JorapupMuyecKast byHKIIHA,
TPUTOHOMETPHUUECKHUE byHKINH, oOpaTHbIe

(byHKIMHA, yYMEHHE CTPOUTHh TpaduKh H3YYEHHBIX
(byHKIMA, WCMONB30BaTh Tpaduku TpH HU3yYEHUU
MPOIIECCOB M 3aBUCUMOCTEMH, NP PELICHUH 3a7a4 U3
IPYrUX y4e€OHBIX MPEAMETOB U 3aJay U3 peabHOU
KI3HU; BBIpaXaTh (OPMyJIaMU 3aBUCUMOCTH MEXKTY
BEITNIMHAMU;

- yMETb ONEPUPOBATH MOHATHSIMH: TOXIECTBO,

TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB,

PAaBHOCHUJIIbHOCTD ypaBHeHI/Iﬁ, HCPaBCHCTB N CUCTEM,

MHANBUAYaJIbHO 1 B I'PYIIIIC.

pallMOHAJIbHBIC, MPPAIUMOHAJILHBIC, ITOKA3aTCJIbHBIC,




OBJ'IaI[eHI/Ie YHUBCPCAJIIBHBIMU
ITO3HAaBaTCJIbHBIMHA I[GﬁCTBHSIMH:

y4COHBIMMY,

B) paboTa ¢ nHpOpMAITHECH:

- BJTaJICTh HABBIKAMU ITOJTYYCHHS MH(POPMAITUH U3
MCTOYHUKOB pPa3HbIX THIIOB, CaAMOCTOSITCIIHHO
OCYIIECTBIISATh MMOUCK, aHAIIN3, CHCTEMATH3AIINIO
U WHTEpIpETANi0 HWHOOPMAIMUA Pa3TUIHBIX
BUJIOB U (DOPM TIPEICTABIICHHS,

- CcO3/IaBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢
YYIeTOM Ha3HA4YCeHHsS WHGOPMAalUU W IICJICBOH
Ay TUTOPHH,
[PEJICTABICHHS W BU3YyaIH3alliu;

BbIOMpas ONTHUMAJIbHYIO (OpMY

OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTD
uH(pOpMAIIMN, €€ COOTBETCTBUE IPABOBHIM W
MOPaJIbHO-3TUUYECKUM HOPMaM;

- HUCTOJIb30BaTh CpelcTBa MHGOPMAIIMOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PCUICHHUHU

KOTHUTHBHBIX, KOMMYHHKATUBHBIX 15|
OpraHU3allMOHHBIX 3aJa4 C  COONIOACHUEM|
TpeOOBaHMI SPrOHOMUKH, TEXHUKH

0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,

IIPaBOBBIX u OTHYCCKHX HOPM, HOPpM

MH()OpPMAITMOHHOM 0€301TaCHOCTH;

CTCIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA MU
CHUCTEMBI; YMETh PElIaTh YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C IOMOLIBIO Pa3JIMYHBIX IIPUEMOB; PEIIATH)
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
[PUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IUI pELICHUs MAaTeMaTUYeCKUX 3a1ad M 3a1ad u3
pa3INuHBIX 00JacTel HAyKH U peaslbHOM JKU3HU;

YMETb CBOOOJHO ONEpPUPOBATH

ITOHATHUAMM.:
JIBHXKCHHUC, HapaHHeJIBHBIﬁ MEPEHOC, CUMMCTpPHUS Ha
TIJJOCKOCTH " B

IIPOCTPAHCTBE,  ITOBOPOT,

npeoOpa3oBaHue MOAOOMS, NOAOOHBIE (PUTYDBL;
YMETh paclio3HaBaTh paBHbIE U MOJA00HBIE (PUTYPHI, B
TOM 4YHUCJIE B NIPUPOJIE, MCKYCCTBE, apXUTEKTYpE;
YMETh HCIIOJIb30BaTh I€OMETPUUYECKHE OTHOILLIEHHUS,
HAXOAUTh NT€OMETPUUECKHUE BEJIMYUHBI (AJIMHA, YTOJ,
MJ1011a7b, 00bEM) MPHU PEIICHUH 3a/ad U3 JAPYTUX

YIEOHBIX MPEIMETOB U U3 PeaIbHOM XKU3HU




- BJIAJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHopMaru, THHOPMAITMOHHON O€30MacHOCTH

ITUYHOCTH
OK 03. [InanupoBatb 1 | B obnactu NyXOBHO-HPAaBCTBEHHOI'O- YMETh ONEPUPOBATh MOHATUAMU: PALUOHAIBHBIE,
peann30BbIBaTh BOCITUTAHUS MppallMOHATIbHBIE, IOKA3aTENbHbIE, CTEIEHHBIE,
COOCTBEHHOE -- c()OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, JI0rapu(pMuiecKue, TPUTOHOMETPUYECKUE

poheCCHOHAIBHOE U
JTMYHOCTHOC Pa3BUTHE

DTHYCCKOI'O IIOBCIACHUA,

- CITOCOOHOCTh OLICHUBATDHb CUTyalrro H
[MPUHUMATb OCO3HAaHHBIC PCUICHHUA,
OPUCHTHPYACH Ha MOPaJIbHO-HPAaBCTBCHHLIC

HOPMBI U IICHHOCTH,
- OCO3HAHME JIMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOWYMBOTO OYyAYIETO;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEISIM
U (WUIM) APYTUM WICHAM CEMbH, CO3JIaHUIO CEMbH
HAa OCHOBE OCO3HAHHOTO MPHUHSATHUS LIEHHOCTEU
CEMENHOM )KU3HU B COOTBETCTBHUH C TPAJAUIIMIMHY]
HapoaoB Poccuu;

OBnazicHUE YHHBEPCATBHBIMU PETYISITUBHBIMY
TECTBUSIMU:

a) caMOOpTraHU3aIUs:

- CaMOCTOSITEIIEHO OCYIIIECTBJISITH)
MMO3HABATEIILHYIO  JCSTEIbHOCTh,  BBISBIISTH
MpoOJeMbl, CTaBUTh ©W  (POPMYJIHPOBATH

YPAaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;
- YMETh ONEPHUPOBATH MOHATHIMH: MHOIOIDAHHUK,
CEUEHWE MHOIOIpaHHUKA, KyO, MapaieNenumnes,
¢durypa wu
BpalleHUs], [WINHJP, KOHYC, 1Iap, cdepa, ceyeHus
(urypsl BpaleHus, IIOCKOCTh, Kacaroascs chepsl,
LATUH/PA, oAb

[pu3Ma, IHUPaAMHIA, ITOBEPXHOCTH

KOHYCa, MIOBEPXHOCTH|
MUPAMHUJIBI, TTPU3MBI, KOHYCa, IMJIMHIPA, TUIONIAIb
cdepsl,

[IapaJuICIICIIMIICaa, ITMPAaMHAbI, IIPU3MbI, HUJIWHIAPA,

o0BeM KyOa, MPSIMOYTOJIEHOTO
KOHYcCa, IIapa; yMEHHE U300pakaTh MHOTOTPAHHUKH
1 [OBEPXHOCTH BpPAILCHUSA, UX CEUYCHHUS OT PYKH, C
MTOMOIIIBIO

YCPTCIKHBIX HHCTPYMCHTOB 151

OJICKTPOHHBIX CpEacTB, YMCTb paciio3HaBaTb
CUMMCTPUIO B TIPOCTPAHCTBC, YMCTb PACIIO3HABATH
IIPAaBUJIbHBIC MHOT'OI'PAHHHUKH,

- YMCTb OIICPHUPOBATH HOHATUAMHU: IIPAMOYIOJIbHASA

CUCTCMa KOOPpAMHAT, KOOPAMHATBI TO4YKH, BCKTOD,




COOCTBEHHBIE 3a7auyl B  00pa30BaTENbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELICHUS
MpoOJEMBI C YYETOM HMMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEAIOUYTCHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
crioco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO
[IMPOKOU SPYAULIMH B pPa3HbIX 001aCTAX 3HAHUM,
MOCTOSTHHO MOBBIIIATH CBOIl 00pa30BaTeNbHbINA U
KYJIbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIb:

MCIIOJIB30BaTh MPHEMbl PEPIIEKCUU JI OLICHKHU
CUTYaIlMH, BBIOOpa BEPHOTO PEILICHNUS;

- YMETh OLEHUMBATh PUCKH U CBOEBPEMEHHO
NPUHUMATh PELIECHUS 110 X CHUKEHUIO;

B) SMOLMOHAJIbHBIN WUHTEJIEKT,
Npeanoaraiomuii chopMUpPOBAHHOCTD:
BHYTpEHHEN MOTHBALUH, BKJIIOYAIOIIEH]
CTPEMJIEHUE K JIOCTVIKCHHMIO LIEIH U YCIEXY,
ONTHUMU3M,

HNHHUIINMATUBHOCTD, YMCHHC

JICMCTBOBATh, MCXO/S M3 CBOMX BO3MOXKHOCTEH;

SMIIATHHU,  BKIIOYAIONICH  CIIOCOOHOCTH

IMMOHUMAaTb SMOIMOHAIIBHOC COCTOSHUC JPYTHUX,

YIUTBIBATD €ro IIpu OCyHICCTBJICHUU

KOOpAWHATBI BCKTOPA, CKaJIIPHOC IIPOU3BCIACHUC,

YTOJd  MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,

IMPOU3BCACHHUC BCKTOpa Ha YHMCIIO, HaxXoAWUTb C

MOMOIIBI0  W3YYEHHBIX  (OpPMYT  KOOPAMHATHI
CEepeauHBbl OTpPE3Ka, PACCTOSIHUE MEXAY JBYMs
TOYKAMU




KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIICPCIKUBAHUIO,
- COIIMaJIbHBIX

HAaBBIKOB, BKJIIOYAaIOIIMX|

CIIOCOOHOCThH BBICTpAaNBaTb OTHOILICHUA C

NPYTUMH  JIIOJIbMH, 3a00THUThCH,

MHTEpEC U pa3periaTb KOHQIUKTHI

IIPOSABJIATH

OK 04. PaGotats B
KOJJIEKTHBE U KOMaHJE,
b HEeKTUBHO
B3alMOJICICTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,
KIMEHTaMU

[OTOBHOCTb K CaMOpAa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIAJICHUE HaBbIKAMU y4eOHO-
MCCJIEI0BATENIbCKOM, MPOCKTHOM M COLIMAJIbHOU
NEeATENbHOCTH;
OBnaieHne YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JEHCTBUSIMU

0) coBMecTHas IeSITEIIHbHOCTD:

- IIOHMMaThb M MCIOJb30BATh MPEUMYLIECTBA
KOMaHJAHON ¥ MHIUBUIYaJIbHOU pabOTHI;

- IPUHUMATh LEIU COBMECTHOM NEATENBHOCTH,
OPTraHU30BBIBATH U KOOPAWHUPOBATH JICHCTBUS
10 €€ JOCTHIKEHUIO: COCTABJISITh MJIaH JCHCTBUH,
pacrupenensaTb MHEHUM]

pojii €  y4eTroM

- YMCTDb OIICPHUPOBATH ITOHATHUAMMU: CHY‘-IEU?IHBH?I OIIBIT]
1 cnyqaﬁHoe CO6I)ITI/I€, BCPOATHOCTD CJIy‘{aI;’IHOFO
CO6I>ITI/I$I; BBIYHCJIATH

YMCTb BCPOATHOCTD C

MCITOJIb30BAaHUEM rpaduuecKux METOJIOB;
MPUMEHATh (POPMYINIBI CIOKEHHUS U YMHOXKEHHUS
BEPOSITHOCTEM, KOMOMHATOPHBIE (AKTBI U (POPMYIIbI
py pEHIeHUH 33]a4; OLEHUBATH BEPOSITHOCTU
peabHBIX COOBITUH; 3HAKOMCTBO CO CIIyYailHBIMH
BEIMUYMHAMU;  YMEHHE  IPUBOAMTH  IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBLINX YHCEI B IPUPOIHBIX U

OOIIIECTBEHHBIX SIBJICHUIX;

YMETh CBOOOJHO OINEpPUPOBATh TMOHATHUSIMHU:

CTCIICHDb C O EeJIbIM II0Ka3aTcJIEM, KOpPCHb

HaTypaanoﬁ CTCIICHH, CTCIICHL C pPallMOHAJIbHBIM|




YIACTHUKOB 00CYK1aTh PE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPAWHHUPOBATh W BBINOJHATH pPadOTy B
YCIOBUSIX ~ pPEajbHOro,

BUPTYaJbHOTO W

KOMOWHHUPOBAaHHOTO B3aWMO/ICHCTBUS,
- OCYHIECTBJIATh TIO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYALMSIX, IPOSBIIATH
TBOPUYECTBO u BOOOpaKECHHE, OBITH|
WHULIMATHBHBIM.

OBnazicHUE YHHBEPCATBHBIMU PETYISITUBHBIMY
IEUCTBUSIMU:

) NpUHATHE Ce0s U IPYTUX JTIOJICH:

- TMPUHUMATh MOTHBBI M apTyYMEHTHI JPYTHUX|
JTI0JICH TIPH aHAIM3€e PE3YIbTATOB JIEATCIIBHOCTH,
- IPYU3HABATh CBOE MPABO U IIPABO JAPYTHUX JIOJICH
Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHHMMAaTh MHpP C

[MO3ULIUU JPYTrOro YyeJoBeKa

MoKa3zaTejleM, CTeMeHb ¢ JeHCTBUTEIbHBIM
(BeleCTBEHHBIM) TIOKa3aTesieM, JiorapudM dYucia,

CHUHYC, KOCMHYC U TAHI'CHC ITPOU3BOJILHOT'O YMUCJIA,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATUSAMU: TpaduK
byHkun, obpatHas — QYHKIUS,  KOMIIO3HIIHS
(byHKUMA, JUHEHHas (QYHKOUSA, KBaApaTU4YHas
(GyHKIUs,  cTeneHHas  (QYHKOUS C  LIEJbIM
[oKa3zaTejeM, TPUTOHOMETpUYecKue  (QyHKIUH,
oOpaTHbIe TPUTOHOMETPUUECKUE (GyHKIMH,

MoKa3aTelbHas © Jorapupmuyeckas (yHKLINH;
YMETb CTPOUTHh Tpapukd (YHKUUNA, BBITOIHATH
peoOpa3zoBaHus rpa@uKoOB (PyHKIIHIA;

YMETh MCHOJIb30BaTh Tpaduku GYyHKUHA 18]
M3Y4EHUS IPOLIECCOB U 3aBUCUMOCTEN NP PELICHNN
3aJa4 U3 IPYyrux y4eOHbIX IPEIMETOB U U3 PeasIbHOM
KI3HU; BbIpaXkaTh (OpMyJIaMU 3aBUCUMOCTH MEXTY)|
BEJIMUMHAMU;

- CBOOOJHO ONEpUPOBATH MOHATUAMH: YETHOCTH
byHKIUH, byHKIMH,
OrpaHU4YEHHOCTh MOHOTOHHOCTH|

NEPUONIHOCTD
byHKIUH,
GyHKIUM, SKCTpeMyM (YHKUIUH, HauOoibliee u
HauMEHbIIee 3HAUCHUS (YHKIUM Ha MPOMEKYTKE;

YMETb IIPOBOJUTH UCCIIe0BaHue QYHKIUH;

yMETh UCIOJIb30BaTh CBOWMCTBA © TrpaduKH

(byHKUMIA 171 pelieHusl ypaBHEHWI, HEPABEHCTB U




3aJa4 C I/I306pa)KaTB Ha

KOOpﬂHHaTHOﬁ IINIOCKOCTH MHOXKCCTBaA peHICHI/Iﬁ

napameTpamu;

YPABHEHHM, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisTh
YCTHYIO U MUCbMEHHYIO
KOMMYHUKAIIUIO HA
rOCyJJapCTBEHHOM $I3bIKE
Poccurickon @enepanuu
C Y4ETOM OCOOEHHOCTEM
COLIMAJIBHOTO U
KYJIbTYPHOTO

B 001acTit 5cTETHYECKOTO BOCITUTAHUS:

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas
DCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUECTBa, CIOPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIPUHUMATH PA3JIMYHBIE BUJIb]
MCKYCCTBa, TPAAUIIUM M TBOPYECTBO CBOETO M|
NIPYTUX HapOJIOB,
BO3/ICHCTBUE UCKYCCTBA;

omymarb SMOLNHOHAIBHOC

- Y6C)K,Z[GHHOCTI) B 3HAYMMOCTH JId JINYHOCTH U

oOIllecTBa  OTEYECTBEHHOTO M MHPOBOTO
MCKYCCTBa, dTHUYECKUX KYJIbTYPHBIX TPaTUITIHA
1 HAPOJHOTO TBOPUYECTBA,

- TOTOBHOCTh K CAMOBBIPKCHHUIO B Pa3HBIX BUAX|
MCKYCCTBAa, CTPEMJICHHE TMPOSIBISATh KayecTBa
TBOPYECKOW JINYHOCTH;
OBnanenue YHHUBEPCATHHBIMHY|
KOMMYHHKATUBHBIMHA JCHCTBHSIMHU:

a) oOIICHME:

- OCYIIECTBJISITH KOMMYHHUKAIIMU BO BcexX cepax

PKU3HU;

- YMETb ONEPUPOBATH MOHATUAMM: CPEIAHEE

apuMeTHIecCKoe, MeaWaHa, HauOoJbllee U

HAaMMCHBIIICC 3Ha4YCHMA,

OTKJIOHCHHC

pa3Max, AUCIICPCH,
CTaHIAapPTHOC YU CJIO0BOI'O Ha6opa;
YMCHHUC HHTCPIIPCTUPOBATDH
PIH(l)OpMaI_[I/IIO, INpcaACTAaBJICHHYIO B Ta6JII/I]_IaX, Ha

HN3BJICKATDb,

muarpaMmax, rpaukax, OTpPa)karollyl0 CBOWCTBA
pealbHBIX MPOLECCOB U SIBICHUI; MPENCTABISATH
MH(DOpPMAIMIO C MOMOUIBI0 TaOJMI] M JAHarpamm;
MCCJIEN0BATh CTATUCTUYECKNE JAHHBIC, B TOM YHCIIE
C NpUMEHEHHEeM rpa@Uueckux METOIO0B U
PIIEKTPOHHBIX CPECTB;

- YMEThb OIEpUPOBaTh NOHATUSAMU: TOYKA, MpsAMasd,
[JIOCKOCT,

IIPOCTPAHCTBO, JBYTPAaHHBIA  yTOJI,

CKpEIMBAIOIINECS TMpsAMbIE, NAPAUIEIBHOCTh U
[EPIICHINKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEM, YIoJl
MEK Y 71

MJIOCKOCTBIO, YTOJI MCKY IIJIOCKOCTAMMU, pACCTOAHHUC

IPSAMBIMHM, YIOJI MEXKIy HpsAMOU

OT TOYKH O TIIJIOCKOCTH, PACCTOSAHUC MCIKIAY
MMPAMBIMHA, PACCTOAHHUC MCIKAY IMIIOCKOCTAMMU,

- YMCTb HCIIOJIB30BaTh IIpH PCIICHHM 3aJay

M3ydeHHble (akThl M TEOPEMBbl IUIAHUMETPUHU;




- pacmo3HaBaTh  HEBepOalbHBIC  CPEJICTBA
OOIlIEHMS, ITOHUMATh 3HAUCHHE COI[HAIbHBIX
3HAKOB,

paciio3HaBaThb IMPpCAITIOCBIIKH

KOH(MIUKTHBIX ~ CHUTyallMd W CMsr4aTh
KOH(JTUKTBI;
- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY

SPCHUA C HCIIOJIB30BAHNCM SA3BIKOBLIX CPCACTB

YMCHHUC OCHUBATH 00BEKTOB

OKPYXAaIOIEro Mupa

pa3Mepsl

OK 06 I[IposBaATH
rpaXKIaHCKO-
MaTPUOTUYECKYIO
MO3ULIUIO,
IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEJICHUE
Ha OCHOBE
TpaJUIIMOHHBIX
0011eYeTIOBEUECKUX
[IEHHOCTEW, IPUMEHSATH
CTaHIapPThI
QHTUKOPPYMIIIUOHHOTO
MOBEJICHUS

- OCO3HaHHE OOyYarOIIUMUCS
PaKJaHCKON UICHTUYHOCTH;

POCCUHCKOU

- LEJCHANpaBJICHHOE pPa3BUTHE BHYTPEHHEH

JTyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEW Hapo10oB Poccuiickon

MIO3UIMK JIMYHOCTHM Ha OCHOBC
CDeaepauHH, HCTOPHUYCCKHUX HW HAIMOHAJIIBHO-

KYJIbTYPHBIX TpaauLIi, dbopmupoBaHue

CUCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MUPOBO33PEHUS, IpaBOCO3HAHUS,

DKOJIOTUYECKOM KYJIBTYPHI, CITOCOOHOCTH
CTaBUTh LIEJTU ¥ CTPOUTH )KM3HCHHBIC TUIAHBI;

B yacTy rpa)kJaHCKOTO BOCITUTAHUS:

- OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX IPaB U
00s13aHHOCTEN,

YBAKCHUC 3aKOHa 51

[PaBOTIOPSAIKA;

YMETh OIIEPUPOBATH MOHATUAMU: MIPSIMOYTOJIbHAS
CUCTEMa KOOpPJIUHAT, KOOPAMHATHI TOUKH, BEKTOD,
KOOpJIUHATHI BEKTOPA, CKAUISIPHOE MTPOU3BEICHHUE,
YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB,
[MPOM3BEICHUE BEKTOPA HA YKUCII0; HAXOAUTH C
MMOMOIIIBbIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEepEIMHbI OTPE3Ka, PACCTOSHUE MEXKY ABYMS
TOYKaMU;

-yMEeTb BBIOUPATH MOIXOAITNN N3YICHHBIA METO/
IS PELIEHUS 3a1a41, PACIO3HABATh
MaTemaTudeckue GakThl © MaTEMAaTUUECKUE MOJIEITU
B PUPOJHBIX U OOIIECTBEHHBIX SIBIICHUSX, B
MCKYCCTBE; YMEHUE PUBOAUTH PUMEPHI
MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOU
MAaTEMATUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHITUAMU: CIIYYaWHBIN OIIBIT
M CiIy4ailHO€ COOBITHE, BEpPOSITHOCTH CIIy4ailHOTO
BBIYUCIISITH

CO6BITI/I$[; YMETh BCPOATHOCTD C




- MPUHATHE TPAAMIMOHHBIX HAIlMOHAIBHBIX,
0011I€UETOBEYECKUX I'YMaHHUCTHYECKUX u
NICMOKPATHIECKUX IIEHHOCTEH;

- TOTOBHOCTH  IPOTHUBOCTOSITH  HJICOJIOTHH
PKCTpEMHU3Ma, HalMOHANMW3Ma, KceHogoOuu,

NTUCKPUMHUHALUN 1o COLIMAJIBHBIM,
PEIUTHO3HBIM,  PAacoOBBIM,  HAalHWOHAJIbHBIM
[IpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTD B
MHTEpecax Ipak1aHCKOT O oOmiecTBa,
Yy4acTBOBAaTh B CaMOYTIpaBJIEHUU B

00111600pa30BaTEILHON OpPTaHU3ALMKU U JIETCKO-
FOHOILIECKUX OPTaHU3alUsAX;

- YMEHHME B3aMMOJICVCTBOBATh C COLMAIIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIIUAMH U
Ha3HAYCHUEM,;

- TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOU
NEeATENbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUSL:

- c(hOPMUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOU
WJICHTUYHOCTH, NaTPUOTU3MA, VYBAXKEHHUS K
CBOEMY HapoAy, 4YyBCTBA OTBETCTBEHHOCTH
repen PonnHOM, ropnocTu 3a CBOW Kpau, CBOXO
PoavHy, CBOWM A3BIK M KYJBTYpYy, IPOIUIOE U

MCII0JIb30BaHUEM rpaduyeckux METO/IOB;
PUMEHATh (POPMYJIBl CIOKEHUS U YMHOXKEHMS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U HOPMYIIBI
py pEUIeHUH 3a7ad; OILEHUBATh BEPOATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH
BEJIMUYMHAMH;  YMEHHUE  MPHUBOAUTH  MPHUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBLINX YHCEI B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX




HACTOSIIEE  MHOTOHAMOHAJIBHOTO  HApoJQ
Poccuu;

- [ICHHOCTHOE OTHOLIEHUE K T'OCYJIapCTBEHHBIM|
CUMBOJIaM, HCTOPUYECKOMY H HIPHUPOIHOMY]
HACJIEANI0, NaMSATHUKAM, TPAIULMUSAM HapoJ0B
Poccun, npoctmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- ujaelHas YOEXIEHHOCTb, TOTOBHOCTb K
CILYKEHUIO " 3aIINTe OreyecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

OCBOCHHBIE OOYYaIOIUMHUCS MEXIPEIMETHBIE
[MOHSATUS U YHUBEpCAIbHbIE Y4EeOHBbIE AECHCTBUSA
(peryiaTuBHbBIE, N03HABATEJIbHEIE,
KOMMYHUKATUBHBIE);

- CHOCOOHOCTH ~ MX  HCHOJb30BaHUS B
[MO3HABATEJIbHOW W  COLMAJIbHOW MPAaKTUKE,

FOTOBHOCTh K CaMOCTOSITETILHOMY|
[JJAHUPOBAHUIO M OCYILECTBICHUIO Y4YEOHOM
NEesSTeIbHOCTH, OpraHu3alku y4e0HOTO
COTpYJAHHYECTBA c e arornueCKuMHU

paObOTHUKAMU U CBEPCTHUKAMH, K y4YacTHIO B
MOCTPOCHUN UHJIMBUYaTbHOU 00pa30BaTeIbHOM
TPACKTOPUH;




- OBJIaJICHHE HaBbIKAMU y4eOHO-
MCCJIE0BATEIILCKOM, IIPOCKTHON U COLIUAIIBHOU
NeATEIILHOCTHA

OK 07. ConelicTBOBaTh
COXPAHCHUIO
OKPYIKaIOIEH Cpe/Ibl,
[pecypcocOepeKeHuIO,

A PEKTUBHO TEHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIUX

- HE MPUHUMAThH JACHCTBUS, MPUHOCSIINE BPE
OKPYXKaKOUIEH CPEIE;

YMETh TMPOTHO3UPOBATh HEOIArOMPUSITHHIC
MOCJIEACTBHUS

PKOJIOTHYCCKUE
MpeANPUHUMACMBIX JICHCTBUN, MPEIOTBPAIATh
UX;

pacupuTh OTIBIT NEeSATETLHOCTH
PKOJIOTMYECKON HAIMPaBICHHOCTH;

- pa3pabaThiBaTh IUIaH pEUIEHUS TPOOJEMBI C
Y4eTOM aHaJIN3a MMEIOUIUXCS MaTepUalbHbIX U
HEMATEPUAIIBHBIX PECYPCOB;

- OCYLIECTBIIATh LEJICHANPABICHHBI TOUCK
MepeHoca CpeicTB M CHOCOOOB JEMCTBHS B
MpoheCCUOHATIBHYIO CPENy;

- YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEILHYIO
1 IPAKTUYECKYIO0 001aCTH KUZHEACATEILHOCTH;
- IpeJyiaraTb HOBBIE MMPOEKTHI, OLIEHUBATH UJIEH C
[MO3UIINU HOBH3HBI, OpUTMHAIBHOCTH,
[MPAaKTUYECKON 3HAYNMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH
B JICSITEIBHOCTD,

KOPPCKTHBbI OLICHHUBATH|

INZENIVES
MIPOU3BOIHAS,

yMETh  OIEPUPOBATH
INZEINIVES
[IepBOOOpa3Has, OINpPEACIICHHBI HMHTETPal, YMETh

HAaXOIUTb IIPOHU3BOJHBIC 3JICMCHTAPHBIX q)YHKHHﬁ,

HNOHATHSMMU:
HEIIpEPbIBHAA

MCITOJIB3YsI CIIPAaBOYHBIE MaTE€pHUaIbl; UCCIEN0BATH B
npocTelIuX ciayyasx (yHKUMH HAa MOHOTOHHOCTD,
HAaXOJUTh HAWOOJbIIME M HAWMEHbIINE 3HAYEHUS
dbyHKIU; v
MCITOJIb30BAaHUEM

CTPOUTh TpaUKl MHOTOYJIEHOB

alrImapara MaTEMATHYCCKOI'O

AQHAJIN3a; NPUMEHATh MPOU3BOJHYIO IIPU PELICHUU

3aga4 Ha JABHIXKCHHUC, peuiaTb IMPAaKTHUKO-

OpPUEHTHPOBAHHBIC 3a/layd  HAa HAWOOJBIINE U
HAaUMEHbIIME 3HAUYCHUS, Ha HAXOXKJCHHE MYTH,
CKOPOCTH U YCKOPECHHUS;

- YMETh ONEPUPOBATH MOHSITUSMU: JABUKCHHUE B
MPOCTPAHCTBE, N01I00HBIE (PUTYPBHI B POCTPAHCTBE;
MCI0JIb30BaTh OTHOILLICHUE TJIOIIAJEH ITOBEPXHOCTEN
1 00bEMOB TTOI00HBIX (DUTYP TIPU PEIICHUH 3a]1a4;

YMETh BBIYHUCITH TCOMCTPUUYCCKUC BCIIMYUHBI

(nmuHA, yroi, IUloOm@AanAb, OOBEeM,  IUIONIAlb

MMOBEPXHOCTH), UCHOJb3Yysd H3y4YECHHbIE (POPMYIBI U

COOTBCTCTBUC PC3YJIbTATOB LCIAM

METOIbI




[IK 1.1. [loaroraBiuBath
pabouee MecTo,
000opyI0oBaHUE, CHIPHE,
MCXOJTHBIC MaTePUAITBI
1 00pabOTKU CHIPHA,
TPUTOTOBJICHHUSI
no1y(haOprKaToB B
COOTBETCTBUHU C
WHCTPYKIUSIMU U
[periIaMeHTaMH.

1) BiageHue
QITOPUTMAMH  PCIICHUS
(bopMyIMpOBaTh OMpPEACICHUS, aKCHOMBI U
TEOPEMBEI, MIPUMEHSTh UX, MIPOBOJIUTH
TOKA3aTeNbHBIE PACCYXKACHUS B XOJE PEIICHUS
3aad4;

MCTOJaMM JOKa3aTCJIbCTB,

3ajJgau, YMCHHUC

2) yMeHHE ONepUpOBaTh IMOHATUSMH: CTEIEHB
qrciia, JIOTapupM YKCIa; YMEHUE BBINOIHSITD
BBIUMCJIICHUE 3HAYeHUH U [peoOpa3oBaHMs
BBIPQKEHUM CO CTENEHSIMH M JIorapudpmami,

peoOpa3oBaHus APOOHO-pallMOHAIIBHBIX
BBIPAKCHHN;

3) yMEHUE ONEPUPOBATH HNOHATUSAMMU:
PallOHAIIBHBIE, UppalMOHaJIbHBIE,
[MOKa3aTelIbHbIE, CTEIIEHHBIE, JOrapu(pMUUYECKUE,
TPUTOHOMETPHUYECKHE YpaBHEHHUS 151

HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHIATHAMU: (YHKIUSA,
HEepephIBHAS byHKIIHSA, IPOU3BO/IHAS,
nepBooOpa3Has,  ONPEJCICHHBIA  WHTErpal;
YMEHHE HAaXOIUTh MPOU3BOIHBIC DIIEMEHTAPHBIX
(GYHKIIUNA, WCIIOIB3YS CIPABOYHBIC MaTEpHAIIbI;
MCCJICIOBATh B MPOCTCHIMX CIydasX (yHKIUU
HAa MOHOTOHHOCTHb, HAaxXOJIWUTh HaWOOJIBIINE U

HAaUMEHbIIME 3HayeHus (QYHKIHA; CTPOUTH
rpa@uKkd MHOTOYJIEHOB C  HCIOJIb30BAaHUEM
anmnapara MaTeMaTH4eCcKOoro aHanus3a;

CdopmupoBaTh ymMeHUE MOHUMATh U JOKa3bIBAThH
['eoMeTpuIO HA MIIOCKOCTH.

ChopmupoBaTh yMeHHE TMOHUMATh M OMNPEICNATH
[apasulesIbHBIE, NEPIEHINKYJISIPHEIE,

CKPCIIMUBAOIIUECS ITPAMBIC.

C(i)OpMI/IpOBaTL YMCHHUC IIOHUMATb M OIIPCACIIATH
IIPAKTUKO-OPUCHTUPOBAHHELIC 3aJa4dn Ha

KOOPJUHATHOM TTIOCKOCTH.

CdopmupoBaTh ymMeHUE TOHUMATh WU OIUCHIBATH

IMPOKU3BOACTBCHHBIC IMPpOUCCChI C IIOMOIIBIO,

rpa@uKoB QyHKIIHIA.

CdopmupoBaTh yMEHHE MOHHMATh U OMPEAEISATH
HAaXO0XXJICHUE ONTUMAIBHOTO PE3YyJIbTaTa C IIOMOILBIO
[MPOM3BOJHOM B MPAKTUYECKUX 3a/1a4ax.

CdopmupoBaTh yMEHHE IMOHHMATh W OMNPEACIATH
MpUMEpPHl CHMMETpHH B ipodeccun.

CdopmupoBaTh yMEHHE TOHUMATh M OIKCHIBATH
KOHYC, ero cocrasisitomine. CeuyeHrue KoHyca.




[MPUMCHATH IMPOU3BOIHYIO IIPpU PCIICHHUH 3ada4
Ha ABHIKCHHUC, peuiaTb ITPAKTHUKO-
OPHUCHTHUPOBAHHBLIC 3aJa4Md Ha HauOOJbIINE M
HAUMCHBIINC 3HAYCHHA, HAa HAXOXICHHUC IIYTH,
CKOPOCTH U YCKOPCHUA,

5) yMEHUE
palroHaIbHas
dynkms,
norapudmuyeckas byHKIMS,
TPUTOHOMETpUYECKUE  (QYHKIMH, OOpaTHbIE
(YHKIIMM; YMEHUE CTPOUTH IPaPUKU U3YYEHHBIX
(YHKIIMI, UCTIOIB30BaTh FPapUKH IPU U3YUEHUN
[IPOLIECCOB U 3aBUCUMOCTEH, IPU PEILICHUH 33]1a4
M3 JpYyruxX Y4eOHBIX TNPEAMETOB M 3a7ad U3
pealbHON  KM3HM;  BBIpaXaTh (QopMmyiamy
3aBHCHUMOCTH MEXy BETUUMHAMU;

OIEepUpPOBATh

dynxuus,
CTCIICHHAs

IIOHATHUAMM.:
IIOKa3aTcJIbHasd

dynKms,

6) YMEHHE peliaTh TEKCTOBBIC 3aJlayll Pa3HbBIX|
TUTIOB (B TOM YHCJIE HA MPOIICHTHI, JIOJIM U YaCTH,
Ha JIBIDKEHHE, PabOTy, CTOMMOCTH TOBapOB U
yCIIyT, HAJIOTH, 3aJa4i U3 00JIACTH YIIpaBICHUS
MUYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISITh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H,
MCCIICZIOBAThH MOJTyUEHHOE PEIICHUE 1 OIICHUBATH
MPaBIOMOJ00HOCTh PE3YyJIbTATOB;

7) yMEHUE OINepupoBaTh MOHATHUSIMU: CpEIHEE

CdopMupoBaTh yMEHHE IMOHUMATh U BBIUYUCIATH
OTpeICTICHHBIA HHTErPall B )KU3HU.

ChopmupoBaTh yMeHHE MOHHUMAaThb U BBIYUCIATH
norapu(Mbl B IPUPOJIE U TEXHUKE.

C(i)OpMI/IpOBaTL YMCHHUC IIOHHUMATb M BbIYUCIIATH
OIICpalrn ¢ MHOKCCTBAMM.

CdopMupoBaTh yMEHHE IOHUMATh U BBIYUCIATH
BEPOSITHOCTH B MPO(ECCUOHANBHBIX 3aa4aXx.

CdopmupoBaTh yMeHUE TMOHHMATh M COCTaBIATH
TaOJIUIl U JUarpamMM Ha MpaKTHKE.

ChopmupoBaTh yMEHHME MOHUMATh U COCTaBJIATH
pelieHne npoQEeCCUOHANBHBIX 334ad C MOMOIIBIO
YPaBHEHUM.

aprMeTHYecCKoe, MeauaHa, HauOoJbIIee WU




HAaVMEHBIIEE 3HAYCHHUS, pa3Max, IUCIEpPCHs,
CTaHAApTHOE OTKJIOHEHHE YHUCJIOBOro Habopa;
YMEHHE U3BJIEKATb, UHTEPIIPETUPOBATH
nH(pOpMaIINIO, MPEACTaBICHHYIO B TaOIUIIAX, HA
nuarpammax, rpadukax, OTpaskarollyo CBOHCTBA
peanbHBIX IMPOLECCOB U SIBJICHUMN; PEICTABISATh
MH(DOpPMALMIO ¢ TOMOLIBIO TAOJHII U AHArpaMM;
MCCIIEI0BaTh CTATHCTHYECKUE JaHHbIE, B TOM
YKCJIe C MPUMEHEHHEM I'papUUeCKuX METOAO0B U
PIIEKTPOHHBIX CPEICTB;

8) yMeHMe€ ONepupOBaTh MOHATUSIMU: CITyYalHbIN
ONMBIT M CIIydallHOE COOBITHE, BEPOATHOCTD
CIIy4allHOTO  COOBITUSI; YMEHHE BBIUUCITH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpadruecKux
METO/IOB; MPUMEHSTh (QOPMYJbI CIOXKEHUS U
VMHOXKEHHUSI BEpPOSITHOCTEM, KOMOMHATOpPHBIE
(daktel U GoOpMyIbl TpH PEIICHUH 3a]ady;
OLICHHBATh BEPOSITHOCTH pEaIbHBIX COOBITUH;
3HAKOMCTBO CO CIy4YallHbIMU BEJIMYMHAMU;
YMEHHE TPHUBOJUTH MNPHUMEPHl  POSBICHHUS
3aKOHa OOJBIIMX YHUCET B MPUPOJHBIX M
OOIIIECTBEHHBIX SIBJICHUSIX;

9) yMmeHue onepupoBaTh MOHSATHUSIMHU: TOYKa,
npsiMasi, TUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN
yTOII, CKpEITUBAOIIHAECS psIMBIE,
NapalIeIbHOCTE M TEPHCHANKYJISIPHOCTH,
MPSIMBIX U TUIOCKOCTEH, YO MEXIY MPSIMBIMH,
YTOJI MKy TPSIMOU 1 TUIOCKOCTBIO, YTOJI MEXKIY




[UIOCKOCTSMM, PAacCTOSIHME OT TOYKH 10
[UIOCKOCTH, PAacCTOSTHUE MEXIy IpsSMBIMH,
PACCTOSIHUE MEXKIYy IUIOCKOCTSIMH; YMEHHE
MCII0JIB30BaTh IIPU PELICHUH 337a4 U3yYCHHBIC
(dakTel W TEOpemMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY>KAKOLIETO
MUDAa;

10)  ymenwe  omnepupoBaTh  MOHATHUSIMHU:
MHOTOIPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajiesienune, mpu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpalllCHUs], IIMJIMHIP, KOHYC, IIap,
cdepa, ceueHus QUTypbl BpalleHusi, IOCKOCTb,
Kacaromiasicss  cepbl, UWIMHApPA, KOHYCA,
[JI0MIAh TTOBEPXHOCTH IMHPAMHUIBI, TPU3MBI,
KOHycCa, MWIMHApPA, TUlomaab cdepbl, 00beMm
KyOa, TPSIMOYTOJIBHOTO  Tapajuiesenumena,
MpaMUIbl, TPU3MBI, ITWIMHAPA, KOHYCA, IIapa;
yMeHHe  m300paxkaTh  MHOTOTPAaHHUKHA |
MOBEPXHOCTH BPAIICHUS, X CEYCHHS OT PYKH, C
MMOMOIIBI0  YEPTEKHBIX  HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB, YMEHHE pPAclO3HaBaTh
CUMMETPUI0O B TIPOCTPAHCTBE,  yMCHUE
[pacro3HaBaTh MPAaBUILHBIC MHOTOTPAHHUKH,

11) yMmeHue onepupoBaTh NOHATUAMMU: TBUKEHUE
B  IPOCTPAaHCTBE, MOAOOHbIE (QUTYpPHl B
POCTPAHCTBE;,  KCIOJIb30BaTh  OTHOILIEHHE
MJI0IAJICH TTOBEPXHOCTEN M 0O0HEMOB MOTOOHBIX




Guryp mnpu perieHuu 3aaay;

12) ymeHue BBIYMCIATH T'€OMETPUUYECKUE
BEJIMYMHBl (JJIMHA, YroJ, IUIOIIaab, OOBEM,
[JI0IAb MOBEPXHOCTH), UCIOJb3Ysl U3yUYECHHbIE
(opMyJIbl U METO/IBI;

13)  ymeHue  omepupoBaTb  MOHSITHUSIMH:
PSIMOYTOJIBHAS cucrema KOOp/JMHAT,
KOOPJAMHATBl TOYKH, BEKTOpP, KOOPAHMHATH]
BEKTOPA, CKAJSIPHOE NIPOU3BEIECHUE, YTOJI MEXKY)|
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOAUTh C TMOMOUIBIO
M3Yy4EHHBIX (OPMYJ KOOPAMHATHI CEPEAHHbI
OTpE3Ka, PACCTOSIHUE MEXKIY JBYMS TOUKAMU;

14) ymeHue BbIOMpATH MOIXOASIINNA U3YICHHBIN
METOJ I peIIeHUs 3a7a4yd, PaclO3HABaTh
MaTeMaTudeckue (akThl U MaTeMaTHYECKUE
MOJIENTd B TPUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHHUSIX, B MCKYCCTBE; YMEHHE MPHBOJUTH
pUMEPbI MaTEeMaTHYECKUX OTKPBITUH
[POCCHUICKON U MUPOBOM MaTEMaTUYE€CKON HAYKH.




CtpykTypa u coaepxxkaHue 001eo0pa3oBaTeIbHOM TUCIHUILIMHBI

2.1. O0beM TMCHUIUVIMHBI M BUABI y4eOHOH padoThI

Bux yueOHoi1 padoThl Oobvem 6
yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl AMCHHUILIMHBI 244

B T.Y.

OcHoBHoOE coaep:xaHue 240

BT. 4..

TEOpeTUIECKoe 00yueHne 148

MPAKTUYECKUE 3aHATHUS, 8 MOM Yuce: 64

caMoCToOsITelIbHas paboTa 4

IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 20

(copep:kaHue NPUKIATHOTO MOLYJIST)

BT. 4..

TEOpeTUIECKoe 00yueHne 2

MPAKTUYECKUE 3aHATHUS 18

NuauBuayabHbIA NPOCKT aa

KouncyabTanuu 6

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6




2.2. TemaTu4ecKHUil IJIaH U COAEPKaAHMeE TUCHTUIINHBI

HanMeHoBAHMe Coaep:xxanue yuedOHOro MmaTtepuajia (0OCHOBHOe U NpodecCHOHAIBLHO- Obnent dopmupyeMbI
OpPUEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHS, e
pa3/1esioB U TeM . 4acoB
NPUKJIATHON MOAYJIb (TPH HAJTUYHH) KOMIIeTEeHI[UH
1 2 3 4
OcHOBHOe conepxkanmne
Pa3znen 1. 12
IloBTOpEeHne  Kypca
MaTeMATHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue yueOHOTO MaTepHraia
enpb u 3a1auu | ba3oBble 3HAHUS U YMEHHUS MO MaTeMaTHKE B MPOPECCHOHAIBHON U B OK-01, OK-02,
MaTE€MAaTUKHU [P | TIOBCETHEBHOM AESITCILHOCTH. OK-03, OK-04,
OCBOCHUH KoMOMHUPOBAHHOE 3aHATHE 2 OK-05, OK-06,
CIIEUAILHOCTH OK-07
Tema 1.2 Coneprxanue yueOHOTO MaTepuaia [IK1.1
Yucia u BeuuciaeHUs. | JIeMCTBUST HAJ TOJIOKHUTEIBHBIMA M OTPUIATEIBHBIMU UYHCIIAMH,
Bripaxenus U | OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.
npeoOpa3oBaHUs JlevicTBus co cTeneHs MU, GOpMyIIbl COKPAIIICHHOTO YMHOXKEHHUS. 2

KomOuHupoBaHHOE 3aHITHE

Tema 1.3.

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/ep:KaHUue (comep:KaHue
NPUKJIATHOTO MOYJIA)




I'eomeTpus Ha | Buael minockux ¢uryp u ux miomais.
MJIOCKOCTH [IpaKkTHKO-OpHUEHTUPOBAHHBIE 33/1a4X B KypCe€ T€OMETPUH HA INIOCKOCTH 1
[IpakTueckoe 3aHsATHE
Tema 1.4 Conep:kanue yueOHOTo MaTepuana
IIpoueHTHBIE [TpocTeie NpOLIEHTHI, pa3Hble CHOCOOBI WX BbUKCIEHUS. CIOXKHBIE
BBIYUCIICHUS MPOLICHTHI 2
[IpakTueckoe 3aHsATHE
Tema 1.5 Conepxanue yueOHOTo MaTepuana
VYpaBHeHus U | JIuneitHble, KBagpaTHbIE, JPOOHO-TUHENHBIE YPaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA [IpakTrueckoe 3aHsTHE 2
Tema 1.6 Conepxkanue yueOHOro MaTepuaia
Cucremel ypaBHeHui 1 | CriocoObl pelieHus] CHCTEM JTUHEWHBIX ypaBHeHUH. [loHaTus: MaTpuia
HEPABEHCTB 2x2 un 3x3, ompegenurens Marpunbl. Meton ['aycca. Cucremsl 1
HEJIMHEWHBIX ypaBHEHUN. CUCTEMbl HEPABEHCTB
KomMOuHupoBanHoe 3aHsTHE
Tema 1.7 Conepxanue yueOHOro MaTepuaia
BXxoaHOM KOHTpOJIB Boluncnennss u  npeoOpa3oBaHus. YpaBHEHHS] M HEPaBEHCTBA.
['eomeTpust HA TIIIOCKOCTH 2
KoHnTtponbHas pabota
Paznen 2 Ilpsimble u 12 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
NPOCTPAHCTBE K 1.1
Tema 2.1. Conepxanue yueOHOro Marepuasa




OcHoBuble  moHsATHA | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, IpsiMas,
CTEPEOMETPHMU. IUIOCKOCTb, MPOCTPaHCTBO). (OCHOBHBIE aKCHUOMBI CTEPEOMETPUHU.
Pacnionoxxenne [lepecekaromuecs, NapaUleIbHBIE W CKPELIMBAIOLIMECS IPSIMBIE.
NpsAMBIX U TIockocTed | [Ipu3sHak W CBOMCTBO  CKpelMBarOIMXcs HOpsAMbIX. (OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYPHI.
KomOuHupoBaHHOE 3aHITHE
Tema 2.2. Coneprkanue yueOHOTO MaTepHraia
[TapauienbHOCTB [TapayuenpHple mpsiMas ©  IUIOCKOCTh.  Ompenenenue. IlpusHak.
npaMblX, mnpsMod U | CBoiictBa (¢ JokaszarenbcTBOM).  IlapamienbHble  MIOCKOCTH.
TTIOCKOCTH, Omnpenenenue. [Ipuznak. CpoiicTBa (C J0Ka3aTeabCTBOM). TeTparap u
IJIOCKOCTEN ero oanemeHThl. [lapammenenunen wu ero simemeHThl. (CBoMCTBa
IIPOTUBOIIOJIOKHBIX ~TPAaHEM W JUAroHaJed  mapajulelenuIena.
[TocTpoeHue ceuenunil. Pemenue 3aaay.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.3. Coneprkanue yueOHOTO MaTepHraia
[lepnenaukynsapHocts | [lepieHnuKynspHbIC IIpsIMBIE. [TapannensHbie IIpsIMBIE,

MIPSAMBIX, IPSIMON U

NCPHNCHAUKYJSIPHBIC K IIJIOCKOCTH. IIpH3HaK MNEPHNCHANKYISAPHOCTH

TJIOCKOCTH, psAMON U MIocKocTH. [Joka3zarenscTBo. [lepneHaukynsp u HaKJIIOHHAS.
IIJIOCKOCTEN [leprieHnuKynsipHble  TWIOCKOCTU. [IpHU3HAaK  MEpHEeHIUKYISIPHOCTH
TUIOCKOCTEN. [{0Ka3aTebCTBO.
PaccrosiHus B mpocTpaHcTBE
KoMOuHupoBaHHOe 3aHsATHE
Tema 2.4. Conepxanue yueOHOro MaTepuaia

Teopema 0 Tpex

MECPICHANKYJIIpax

Teopema o Tpex nepneHAuKyisipax. Jloka3areinbCTBO. YTOd MEXIy
MPSMOM U TNIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMU




KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.5. IIpodeccnoHAIbLHO-OPUEHTUPOBAHHOE COJepPKaHue (coaep:KaHHue
[TapauiensHele, MPHUKJIATHOTO MOIYJIA)
IIEPIICHINKYJISPHBIE, Akcuomsl crepeoMeTpud. [lepneHaAnKyISpHOCTh NMPSIMOM U MIIOCKOCTH,
CKPEILHBAIOIINECS MapAJJICTBHOCTh  JIBYX IMPAMBIX, MEPIEHAUKYISIPHBIX ILIOCKOCTH,
MpsAMBIE MEPIECHINKYJIIPHOCTD INIOCKOCTEN

[IpakTueckoe 3aHsATHE
Tema 2.6. Coneprkanue yueOHOTO MaTepHralia
Pemenne 3amad. | Pacnonoxenne  mpsAMBIX M INIOCKOCTEW B NPOCTPAHCTBE.

[IpsiMBIE M TUIOCKOCTH B

[leprieHIUKYISIPHOCT W MAPAJUIENBHOCTh NPSMBIX M IUIOCKOCTEM.

IIPOCTPAHCTBE CkperuBaroniyecs npsiMbie

KonTponbhas pabota
Pa3pen 3.
Koopaunarsbl "
BEKTOPBI
Tema 3.1 Conepxanue yueOHOTo MaTepuana OK-02, OK-03,
JlekapTOBBI JlekapToBbl KOOpAMHATBI B mpocTpaHcTBe. IIpocrenmume 3amaun B OK-04. OK-07
KOOPJIHHATHI B | KOOpAHHATax. PaccTosiHME MeXIy JIByMsS TOYKaMH, KOOpAUHATHI HKJ 11
IIPOCTPAHCTBE. CEpEMHbI OTPE3Ka

Paccrosuue MEXTY
TBYMSI TOYKaMH.
Koopaunater
CepelIuHbI OTPE3Ka

KomOuHupoBaHHOE 3aHITHE




Tema 3.2
Bekropsl
IPOCTPAHCTBE.
Yron

MEXKIY

BekTOopaMu. CKalIpHOE

Coneprkanue yueOHOTO MaTepHraia

Bektopel B mnpoctpaHcTtBe. CIOKE€HHE M BBIUUTAHHE BEKTOPOB.
YMHOkeEHHE BekTOopa Ha umciio. KoMianapsasie BeKTopsl. CkansipHOe
IIPOU3BEICHUE  BEKTOPOB.  PasimoxkeHwe  BekTOpa 1O  TpeM
HEKOMIUIaHApHBIM  BekTopaM. KoopauHatel BEKTOpa, CKalIspHOE

MIPOU3BEICHUE IIPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY BEKTOpPaMH, yroJl

BEKTOPOB ME¥Ky MPSIMON U IJIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSIMU. Y paBHEHUE
IUIOCKOCTH. ['€eOMeTpHUYEeCKUii CMBICII OIIPEAETUTENS 2X2
Kom0OuHnpoBaHHOE 3aHATHE

Tema 3.3 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHHe

[IpakTuko- NPHUKJIAJTHOTO MOIYJIs1)

OPUEHTHUPOBAHHBIE KoopannaTHas miockocTh. BeluuciieHne pacCTOSHUN W IUIOMIAJCH Ha

3a/1auu Ha | uiockocTu. KonndecTBeHHbIE pacyeThl

KOOPJMHATHOMN [IpakTrueckoe 3aHsTHE

IIJIOCKOCTH

Tema 3.4 Conepxanue yueOHOTo MaTepuana

Pemienne 3ama4. | [lekapToBbl KOOPJIMHATBHI B IIPOCTPAHCTBE. BEKTOpPBI B MPOCTPAHCTBE.

Koopannatet 1 | CI1OKEHHE W BBIYMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpA Ha YMCIIO.

BEKTOPBI Kommnanapasle  BekTopbl. CKalsipHOE NPOU3BEAEHUE BEKTOPOB.

PaznoxeHne BekTOpa 1O TpPEM  HEKOMIUIAHAPHBIM  BEKTOpPaM.
[Ipocrenmmue 3agaun B koopanHatax. KoopauHartsl BEKTOpa, pacCTOSIHUE
MEXAYy TOYKaMH, KOOpPAMHATBI CEPEAUHBI OTPE3Ka, CKaJISIpPHOE
MIPOM3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXAY BEKTOPaMH, YroJj
MEXY MPSIMOM U IUIOCKOCTBIO, YTOJ MEXAY MIIOCKOCTSIMU

KoHnTtposnbHas padota




Pa3zgean 4. OcHOBBI 29
TPUTOHOMETPHH.
Tpuronomerpuyecku
e pyHkuuu
Tema 4.1 Coneprxkanue yaeOHOTO MaTepuaia
Tpuronomerpuyeckue | Papuannas Mepa yrina. [IoBOpoT TOYKM BOKpYr Hayaia KOOpPIMHAT.
byHKIMH OnpeneneHue CHHyca, KOCHHYCA, TAaHI€HCA M KOTaHI€HCA. 3HAKHU 3
IIPOM3BOJIBHOIO  yIJa, | CHHYCa, KOCUHYCa, TAHI€HCA U KOTAHI'€HCa [0 YETBEPTAM. 3aBUCUMOCTb
yucia. PaauaHHasg W | MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO M TOTO
rpagycHas Mepa yriia | ke yria

KoMOuHrpoBaHHOE 3aHsATHE
Tema 4.2 Conepxanue yueOHOTo MaTepuana
OcHOBHBIE Tpuronomerpruueckue TOXaecTBa. CHHYC, KOCHUHYC, TaHIE€HC U
TPUTOHOMETPHYECKHUE | KOTAHI'EHC YIJIOB O U - o.. DOopMyIibl pUBEACHUSA 2
TOXECTBA. KoMOuHupoBaHHOE 3aHsATHE
@opMyJIbl IPUBEACHUS
Tema 4.3 Conepxanue yueOHOTo MaTepuana
Cunyc, KocuHyC, | CymMa U pa3sHOCTh cHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U
TAHF€HC  CYMMBI M | KOCMHYC  JABOMHOro  yrima.  @opMmyisibl  IOJIOBUHHOIO  yrIja.
pa3sHOCTH ABYX yriioB | [IpecoOpa3oBanuss  CyMMbl ~ TPUTOHOMETPHYECKHX  (PYHKIMA B 4
CuHyc M KOCHUHYC | IpOW3BEICHHWE W  TPOU3BEIACHHS B  CyMMy.  BbIpaxeHue
JBOMHOI'O yTja. | TPUTOHOMETPUYECKUX  (YHKUMA  4Yepe3 TAaHIeHC  MOJOBUHHOIO
DopMyIsl aprymenTa. IIpeoOpa3oBaHusi MPOCTEHIIMX TPUTOHOMETPUUYECKHUX
II0JIOBUHHOTO yIJja BBIPAXKECHUH

KomOuHUpOBaHHOE 3aHATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IK 1.1




Tema 4.4
OyHKIWH, ux
CBOIICTBA. CriocoOsbl

3aaHus QYHKITHI

Coneprkanue yueOHOTO MaTepHraia

OO6unacTh omnpezeneHuss ¥ MHOXKECTBO 3HaueHUU (QyHKIuH. YETHOCTD,
HEYETHOCTD, EPUONYHOCTD PYHKIUH. CriocoObI 3aanus QyHKIIHIA

KomOuHupoBaHHOE 3aHITHE

Tema 4.5
Tpuronomerpudeckue
GyHKIIUM, X CBOMCTBA
U rpaduKu

Conep:kanue yueOHOro MaTepuana

OO6unacTb ompeneNeHuss 1 MHOKECTBO 3HAYEHUU TPUTOHOMETPUUYECKHUX
GyHKIUH. YETHOCTS, MIEPUOJUYHOCTD
TpuroHomeTpuueckux Gyukmuii. CBoiicTBa v rpaguku GyHKIHHN y = COS

HCUETHOCTD,

X,y =sinX,y=tgXx,y=ctg x.

KoMOuHupoBaHHOE 3aHSTHE.

Tema 4.6 Conepxanue yueOHOTo MaTepuana

[IpeoOpa3oBanue CxaTue U pacTsKeHue rpapukoB TPUTOHOMETPUYECKUX (DYHKIUH.
rpaukoB [TpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKLINN
TPUTOHOMETPHYECKUX | [IpakTHUECKOE 3aHATHE

byHKIUH

Tema 4.7 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHMe
Onucanue MPHUKJIATHOT0 MOLYJIA)

IIPOU3BOICTBEHHBIX Hcnonp3oBaHue  CBOMCTB ~ TPUTOHOMETPUYECKMX  (YHKIUH B

MIPOLIECCOB C MOMOUIBIO
rpadukoB QyHKIIMIA

poeCCHOHANIBHBIX 3a/1auax

[IpakTHueckoe 3aHsTue

Tema 4.8
OO6paTHbIC
TPUTOHOMETPUICCKUE

byHKIMHA

ConeprkaHue yueOHOTO MaTepuaa

OOpatHblie TpuroHoMerpuieckue GyHkunu. Mx cBoiicTBa u rpaduxu

KomOuHupoBaHHOE 3aHITHE

Coneprkanre yaeOHOTO MaTepHraia




Tema 4.9
Tpuronomerpruueckue
ypaBHEHHUS U

VYpaBHeHuUe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X =
a. PeleHue TpPUrOHOMETPUYECKMX YPABHEHHM OCHOBHBIX THIIOB:

HpOCTCI?IHIHG TPUTOHOMCTPHUYCCKHUC  YPABHCHUAI, CBOIAIINCCA K

HEpPABEHCTBA KBaJpPaTHBIM, PEIIAEMbIE PA3JIOKEHHEM HA MHOKUTEIHN, OJJTHOPOIHBIE.
[IpocTenmme TPUroHOMETPUIECKHUE HEPABEHCTBA
KoMOuHupoBaHHOE 3aHSTHE.
Tema 4.10 Coneprkanue yueOHOTO MaTepHraia
Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI
TPUTOHOMETPHYCCKUX | KOMOMHUPOBAHHOE 3aHITHE
YpaBHEHUI
Tema 4.11 Conepxanue yueOHOTo MaTepuana
Pemenne 3anad. | [IpeoOpa3oBaHne  TPUTOHOMETPHUUECKMX  BbIpaKeHUW.  Pemienue
OCHOBBI TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB B TOM YHUCIE C
TPUTOHOMETPHH. UCIIOJIb30BaHUEM CBOWUCTB (DYyHKLIUH.
Tpuronomerpuyeckue | KonrpoabHas pabora
hyHKIIUN
Pa3nean S.

KoMIuieKkcHBIC YHCIa

Tema 5.1
KowmriiekcHbie uncia

Conepxanue yaeOHOro Marepuaa

[IoHsiTHE KOMIJIEKCHOTO YHCIA. COHp?DKCHHBIC KOMIIJICKCHBIC 4YHCJIA,

MOAYJIb W apryMEHT KOMIUIEKCHOro uucina. Popma 3amucu
KOMILJIEKCHOTO ~ 4YHclia  (TeOMETpUYecKas, TpPHUTOHOMETpPUYECKas,
anreOpanyeckasi). ApudmeTudyeckre JACHCTBUS C KOMIUIEKCHBIMU
YUCIIAMH

KomOuHUpOBaHHOE 3aHATHE




Tema 5.2 Coneprkanue yueOHOTO MaTepHraia

[Ipumenenue BrlmonHeHHEe pacyeToB C MOMOIIBI0 KOMIUIEKCHBIX uucen. [Ipumepst

KOMIUJIEKCHBIX YUCEN MCII0JIb30BAHUSI KOMITJIEKCHBIX YHCEI 4
CamocrosiTesibHasi padoTa

Pa3nen 6. 31

IIpousBoaHas

bynkumnm, ee

NpuMeHeHue

Tema 6.1 Conepxanue yueOHOTo MaTepuana

[Tonsitue Omnpenenenre YUCIOBON MOCIEIOBATEILHOCTH U CIIOCOOBI €€ 3aJaHusl.

MPOU3BOHOM. CBoMcTBa 4YMCIOBBIX IMOCIenOBaTeNbHOCTEN. OrnpenesieHue mnpeaena

@opMmynbsl U IMPaBHIA | TOCIEIOBATSIILHOCTH. BBIYHCIEHUE MpEAeioB TOCIEI0BATEIbHOCTEH. 2 OK-01. OK-02

muddepenumposanus | [Ipegen ¢yHkiuu Ha OceckoHedHOCTH. Ilpemen (yHKIMHM B TOYKe. OK:O3’ OK: 0 4’
[Tpupamenue aprymenta. [Ipupaienue hyHkuuu. 3agadu, IpUBOISIINE OK-OSD OK-0 6’
K TOHATUIO MPOU3BOAHOW. OrmpeneneHrue MPOU3BOAHONW. AJTOPUTM OI,<- 07 ’
OTBICKAHHS TIPOU3BOTHOM K 1.1
KoMOuHupoBaHHOE 3aHsATHE

Tema 6.2 Coneprkanue yueOHOTO MaTepHraia

IIpoussoansie cymMmsl, | Dopmynsl nuddepeniupoBanus. [IpaBuna guddepenimpoBaHus 2

pPa3sHOCTH Komb6unnpoBaHHOE 3aHATHE

IIPOU3BEACHUS,

YaCTHOT'O

Tema 6.3 Conepxanue yueOHOro MaTepuaia

[IpousBonHbIe Omnpenenenue cnoxxHoit pyHkuuu. [Ipon3BogHas TPUTOHOMETPHUUECKHUX
TPUTOHOMETpHUYECKHUX | pyHKui. [IponsBoaHas cioxHON HYHKIUU




(GyHKITUH.
[TIpousBoaHas
CIIOKHOU (PYyHKIIUH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.4

Conep:kanue yueOHOTo MaTepuana

[TonsiTne 0 | [lonstue HenpepbiBHON (GyHKIMH. CBOHCTBA HEMPEPHIBHONW (DYHKITUU.
HETPEPHIBHOCTHU CBs13b MEXKTy HEPEPHIBHOCTHIO U TU(PHEPEHITUPYEMOCTHIO HYHKIIUA B
GyHKIMH. MeTton | Touke. ANTOPUTM pEIICHUs HEPABEHCTB METOI0M MHTEPBAJIOB
MHTEPBAJIOB KomOuHupoBaHHOE 3aHITHE
Tema 6.5 Coneprkanue yueOHOTO MaTepHralia
['eomeTprueckui u | [eomeTpuyecKkuii CMBICII  MPOU3BOAHOM  (PYHKIMHM —  YIJIOBOM
¢busnyeckuid  cMbICH | k03D UIIMEHT KacaTeIbHOW K rpaduKy (QYHKIIMM B TOYKE. Y paBHEHHUE
ITPOU3BOTHOU KacaTeJbHON K rpaduKy QyHKUUU. AJITOPUTM COCTABJICHHS YPaBHEHUS
KacaTeJlbHOH K rpaduky pyHKkuun y=f(x)
KoMOuHrpoBaHHOE 3aHsATHE
Tema 6.6 Coneprkanue yueOHOTO MaTepHraia
Qusnueckuii  cMbICH | DU3NYECKUN (MEXaHUYECKHUI) CMBICI TPOU3BOJAHOW — MTHOBEHHAS
MIPOM3BOTHOM B | CKOPOCTh B MOMEHT BpeMeHHu t: v =S’ (t)
poheccrnoHaIBHBIX [TpakTueckoe 3aHsATHE
3a/1ayax
Tema 6.7 Conepxanue yueOHOTo MaTepuana
MOHOTOHHOCTB Bo3pacranue u yObiBaHuwe (yHKIIMHA, COOTBETCTBHUE BO3pACTaHUS U
GbyHKIHH. Touku | yObiBanust (GyHKUIMU 3HAKYy NOpou3BOAHOW. IloHsATHE MPOU3BOIHOM
JKCTpEMyMa BBICILIETO TIOPSI/IKA, COOTBETCTBUE 3HAKa BTOPOW IMPOU3BOAHOU

BBINTYKJIOCTU (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a/laul Ha MaKCUMYyM

n MHHHUMYM. ITonsTue ACHUMIITOTHI, CocoObl  HMX OIIpCACIICHUA.




ANTOpUTM HuCCeNoBaHUs (PYHKIMKA U TOCTPOEHUsA ee rpaduka c
MTOMOIIIBIO MMPOU3BOAHON. [[poOHO-TMHEHHAsS QyHKIUS

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.8
HccnenoBanue
byHKIHHA u
MOCTPOCHHE TpadUKOB

Conep:kanue yueOHOTo MaTepuana

HccnenoBanrie GyHKIIMU HA MOHOTOHHOCTb U MTOCTPOEHUE TpadUKoB.

KomOuHupoBaHHOE 3aHITHE

Tema 6.9 Haubosnbiee
u HauMEHbIlIee
3Ha4YEHUS PYHKIUU

Conepxanue yueOHOro Marepuaia

Haxoxaenue HauOONBIIETO W HAUMEHBIIEro 3HAYeHUW (QYyHKIUM,
MOCTPOCHUE TPaUKOB MHOTOWIECHOB C UCIIOJIb30BaHUEM ammapara
MaTEMaTHIECKOTO aHaJIN3a

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.10
Haxoxnenue
ONTUMAILHOTO
pe3yJibTaTa c
MOMOIIIBIO
MTPOU3BOTHOU B
MPAKTUYECKUX 3a1a4ax

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/ep:KaHHue (Comep:KaHHe
MPUKJIATHOTO MOYJIA)

Haumenbliniee n Hanbosplee 3Ha4yeHne (QyHKINH

[IpakTueckoe 3aHsATHE




Tema 6.11 Coneprkanue yueOHOTO MaTepHraia
Pemenune 3anay. | opmynsl u npasuia auddepenuupoBanus. Uccnegopanue GyHKIMA ¢
[IpousBonHas NOMOIIbI0 TIpou3BOAHONW. Haubosbiiee M HauMeHbIllee 3HAYEHUS 5
byHKINA, ee | hyHKIHuH
MIPUMEHEHUE KoHTposbHas padorta
Paznen 7. 42
MHOrorpaHHUKu  H
TeJ1a BpalleHusl
Tema 7.1 Conepxanue yueOHOTo MaTepuana
Bepmmnsl, pedpa, | [TonsTie MHOTOrpaHHWKa. Ero aJIeMeHTBI: BEpUIWHBI, peOpa, T'paHH.
IpaHd MHOrorpaHHuka | /[naronane. CeueHnue. BoIyKible U HEBBITYKJIbIE MHOTOTPAHHUKU
KomOuHMpoBaHHOE 3aHATHE 2
Tema 7.2 Conepxanue yueOHOro Marepuaia OK-01, OK-02,
IIpusma, ee | [lonsitue npusmel. Ee ocHoBaHusa u OOKOBbIE T'paHU. BricoTa MpU3MBIL. OK-03, OK-04,
COCTaBIISIOIIHE, [Tpsimas u HakmonHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-05, OK-06,
ceuenne. llpsamas u | KoMOMHHpPOBAHHOE 3aHSATHE 2 OK-07
[IPaBUJIbHAS IIPU3MBL K 1.1
Tema 7.3 Coneprkanve yueOHOTO MaTepHraia
[Mapannenenunen, ky0. | [lapannenenunen, cBoicTBa MPSIMOYTOJILHOTO MapajuielieuIea, Kyo.
Ceuenue KyOa, | Ceuenue KyoOa, mapaieienumnea
napajuienenumneaa KoMOuHupoBaHHOE 3aHsTHE 2
Tema 7.4 Conepxanue yueOHOro MaTepuaia
[Mupamuna, ee | [lupamuna wn ee onementhl. Ceuenue nupamuabl. IIpaBunbHas
COCTAaBJISIIOLIKE, nupamuaa. Y ceuyeHHas nupamuaa
ceuenue. llpaBunbHas | KoMOMHHPOBAHHOE 3aHSATHE 2




ImupamMuaa. YceuenHas
ImupamMuaia

Tema 7.5
bokoBas w 1oJiHaA

IMOBCPXHOCTL IIPU3MBI,

Coneprkanue yueOHOTO MaTepHraia

[Tnomanb 60KOBOH U MOJHON MOBEPXHOCTH MPU3MBI, THPAMH/IbI

KomOuHupoBaHHOE 3aHITHE

MApaMUIbI
Tema 7.6 Coneprkanue yueOHOTO MaTepHraia

Cummerpuss B KyOe, | CHMMETpHsI OTHOCHUTEIIBHO TOYKH, MPSIMOM, TNIOCKOCTH. CUMMETpHs B
napasuliesienunene, KyOe, mapajuienenuriesie, npusmMe, MupamuIe

IpU3Me, TupaMuIe

KomOuHupoBaHHOE 3aHITHE

Tema 7.7
[Ipumepsl cummeTpui
B Ipodeccuu

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/ep:KaHue (comep:KaHHe
NMPUKJIATHOTO MOIYJIfA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTueckoe 3aHsATHE

Tema 7.8 Coneprkanue yueOHOTO MaTepHraia

[IpaBuiibHBIE [loHdaTre mnpaBUIBHOIO MHOTOrpaHHuKa. (CBOHCTBAa MPABUIBHBIX
MHOTOIPaHHUKH,  UX | MHOTOIPAaHHHKOB

CBOMCTBA [IpakTrdeckoe 3aHsITHE

Tema 7.9 Conepxanue yueOHOro MaTepuana

Humusap, ero | Hunmuaap wm ero »neMentsl. CedeHue IuIMHApPA (MapajjieabHOE
COCTABJISIFOLIIHE. OCHOBAaHUIO U ocH). PazBepTka nummHapa

CedeHue MuIMHIpa

KomOuHupoBaHHOE 3aHITHE

Tema 7.10

IIpogeccnonaibHO-OPUEHTHPOBAHHOE coOJep:KaHue (coJep:KaHue
NMPUKJIAJTHOTO MOIYJIf)




Konyc, ero | Konyc u ero anementsl. CeueHne KoHyca (MapajjieIbHOE OCHOBAHUIO U
COCTaBJISIOLIHE. IPOXOJsIIee Yepe3 BEPIINHY ), KOHUUYECKUE ceueHus. PazBepTka KoHyca
Ceuenue KoHyca KoMOuHupoBaHnHoe 3aHsTHE
Tema 7.11 Conep:kanue yueOHOTo MaTepuana
Y ceueHHbIN KOHYC. | YceueHHblll koHnyc. Ero obpasyiomias u Beicota. CedeHHne yCEeUeHHOTO
CeueHne yCE4EHHOIO | KOHyca
KOHYycCa KoMOuHupoBaHnHoe 3aHsITHE
Tema 7.12 Conepxanue yueOHOro Marepuaia
Hlap u cdepa, wux |llap u cdepa. Bzaumnaoe pacnonoxenue chepsl u miockoctu. CedeHue
CEUYECHUS miapa, chepsl

KomOuHMpoBaHHOE 3aHATHE
Tema 7.13 Conepxanue yueOHOro Marepuaia

I[Tousstie 00 o00BEME

[lonatue 00 oO0beme Tena. OObeM Kyba U HPSAMOYTOJBHOTO

Tena. Otnowenue | mapamtenenuneaa. O0beM npu3Mbl B nUaUHAPa. OTHOIICHHE 00HEMOB
00BEMOB NOJOOHBIX | TOTOOHBIX TeN. ['€OMETPUUYCCKUI CMBICI ONPEASITUTENS 3-TO TOpAIKa
Ten KomMOuHupoBanHoe 3aHsTHE

Tema 7.14 Coneprkanue yueOHOTO MaTepHraia

O06beMbl m  momagy | O6beMbl MUpaMuIbl U KoHyca. O0beM 1rapa. Ilnommaam moBepxHOCTei

ITOBEPXHOCTEHN TET

TCI

KomOuHUpOBaHHOE 3aHATHE

Tema 7.15
KomOunanuu
MHOTOTPAHHHUKOB U TeJ
BpaIllCHUS

ConeprkaHue yueOHOTO MaTepuaa

KomOuHamy reoMmeTpuaeckux Tes

[IpakTrueckoe 3aHsTue

Tema 7.16

Copeprkanre yaeOHOTO MaTepHraia




['eomeTpuyeckue Hcnonb3oBanne KOMOWHAIUA MHOTOTPAaHHUKOB W TEJ BpalICHUS B
KOMOUWHAIUU Ha | IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ayax
IIPaKTUKE [IpakTruueckoe 3aHsTHE 4
Tema 7.17 Conep:kanue yueOHOTo MaTepuana
Pemenue 3ana4. | OObEeMBI U TUIOIIAIA IOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPAIICHUS
MHoOrorpaHHUKU 1 | KontpoarsHas padota 4
TeJa BpalleHUsI
Pazgen 8. 11
IlepBooOpa3nas
byHkuumn, ee
NpuMeHeHue OK-01, OK-02,
Tema 8.1 Conepxanue yueOHOTo MaTepuana OK-03, OK-04,
ITepBooGpaznas 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JIBMKEHUS IO M3BECTHOM CKOPOCTH. OK-05, OK-06,
(hyHKITUH. IIpaBuna | [lonsitue wHTerpripoBanus. O3HAKOMJICHHE C TOHSATHEM HHTErpajia u OK-07
HaXO0XJACHUs nepBooOpazHoit s gynkiuu y=f(x). Pemenue 3amay Ha CBs3b K 1.1
epBOOOpa3HbIX nepBooOpa3HOil U ee MPOU3BOAHON, BBIYHMCIECHUE NEPBOOOPA3HOM st

naHHoi ¢pyHkumu. Tabnauna Gopmyn sl HaXOXKAEHUS TEPBOOOPA3HBIX. 2

N3yyenue npaBuia BBIYUCIEHUS IEPBOOOPAZHOM

KomOuHUpOBaHHOE 3aHATHE




Tema 8.2

[Inomans
KPUBOJIMHEWHOMN
Tpanenuu.  Dopmyna

Herorona — JleiiOaunma

Coneprkanue yueOHOTO MaTepHraia

3ajaun, NPUBOJAIIME K IOHATHIO OIPEACIICHHOIO HHTErpaiga — O
BBIYMCIICHUH IUIOIAAW KPHUBOJMHEHHOM Tpaneuuu, O IMEepeMELICHUN
Touku. [loHsTne omnpenenéHHoro wuHrerpana. ['eomerpudecknii u
bu3ugecKuil CMBICT ompeeraeHHoro narerpaia. @opmymna HeroTroHa—

JleitOuuia

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 8.3
Heomnpenenennsii  u

Conepxanue yueOHOro Marepuaia

[TonsiTue HCOIIPCACIICHHOIO MHTCTIpajia

OTIPEIECIICHHBIN KoMOuHrpoBaHHOE 3aHsATHE

WHTETPAIBI

Tema 8.4 Conepxanue yueOHOTo MaTepuana

[TonsTue 00 | ['eomMeTpuvecKuii CMBICI ONPEICIICHHOTO WHTETpaia
OIIPEIECIIEHHOM KoMOuHupoBanHoOe 3aHsITHE

UHTErpajie KaK

TJIOIIA/IA

KPUBOJIMHENHOMN

Tparennu

Tema 8.5 IIpogeccnoHAILHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHHue
OnpeneneHHbli NPUKJIATHOTO MOYJIA)

HHTCTPAJI B ) KU3HHU

['eomerpuuecknii  CMBICH  ONpPEAEICHHOro uHTerpana. Popmyna

Herotona - JleiitOuuna.
Pemenue 3agad Ha TIpUMEHEHWE WHTETpaia I BBIYUCICHUS

(bU3MYECKUX BEJIMYMH U TUIOMAeH

[IpakTrueckoe 3aHsTue




Tema 8.6 Coneprkanue yueOHOTO MaTepHraia
Pemenune 3anay. | [leppooOpasznas gynkiuu. [IpaBuna HaxoxaeHus nepBooOpasHbiX. Ee
[TepBooOpazHas MIPUMEHECHUE 2
byHKINA, ee | KonTponbsHas padbora
MPUMEHEHUE
Pa3nen 9. 10
CreneHM ¥ KOpHH.
Crenennas pyHkuus
Tema 9.1 Coneprkanue yueOHOTO MaTepHralia
Crenennas (¢QyHkuus, | [TonsaTue KOpHSA N-0il CTENEHU M3 JCHCTBUTEIBHOTO Ynciaa. DyHKIUH
€€ CBOMCTBA y = VX ux cBoiicTBa u rpaduku. CBOMCTBA KOPHS N-0i CTENEHU
KoMOuHupoBanHoOe 3aHsITHE 2
Tema 9.2 Coneprkanue yueOHOTO MaTepHraia
I[IpeoGpaszoBanue [IpeoOpazoBanne UPPAMOHATIBHBIX BBIPAXKEHHIA OK-01, OK-02,
BLIPAKEHUH ¢ KOPHAMH | KOMOMHHPOBAHHOE 3aHSATHE 2 OK-03, OK-04,
N-oi cTeTeHH OK-05, OK-07
Tema 9.3 Conepxanue yueOHOro MaTepuaia
CpoiictBa crenenu c | [loHsTue creneHu ¢ JrOOBIM PallMOHAIBHBIM MOKa3aresieM. CTEeIeHHbIC
palMOHAIBHBIM U | GyHKINH, UX CBOMCTBA U Tpaduku
JICUCTBUTEIILHBIM KomOuHUpOBaHHOE 3aHATHE 2
MoKa3aTeyaMu
Tema 9.4 Conepxanue yueOHOro MaTepuaia
Pemenne PaBHOCWIIBHOCTH MppALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeToIbl
HpparmoHaIbHbIX UX pelieHus. Pelenre nppallioHalbHbIX YPAaBHEHUN U HEPABEHCTB
KoMOMHHPOBaHHOE 3aHATHE 2




YPaBHECHUI 51
HEPaBEHCTB

Tema 9.5

Coneprkanue yueOHOTO MaTepHraia

Crenemn u kopHH. | Ompenenenue crerneHHOW (yHKImH. Vcnonp3oBaHHe €€ CBOWCTB MpHU
Crenennas QyHKIUS | pelICHUM yPaBHEHUI U HEPABECHCTB 2
KoutposnbHas pabota
Paznen 10. 12
Iloxa3zareabHast
byHkus
Tema 10.1 Conepxanue yueOHOT0o MaTepuana
[Toka3zarenbHas CreneHb ¢ MPOU3BOJIBHBIM  JCUCTBUTENBHBIM  MOKA3aTEIIEM.
(GyHk1us, ee cBoiicTBa | OmpenerneHue TOKa3aTeNbHONH (YHKIMU, €€ CBOMCTBA M Tpaduk.
3HaKOMCTBO C MPUMEHEHHUEM I[OKa3aTeslbHOW (GyHKIMHU. Perenue
MOKAa3aTeNIbHbIX YpaBHEHUN (DYHKIIMOHATBEHO-TPA)UUECKUM METOJIOM 4
KoMOuHMpOBaHHOE 3aHSATHE OK-01, OK-02,
T OK-03, OK-04,
ema 10.2 Conepxanue yueOHOTo MaTepuana OK-05, OK-07
Pemenue Pemienne  mokaszaTenpHBIX ~ YPAaBHEHMM  METOAOM  YpaBHUBAHMS
MMOKA3aTEJIbHBIX noKaszaresiei, MeTOI0M BBEJICHUS HOBOW ITEPEMEHHOM, (DYHKITHOHATBHO-
ypaBHEHUI U | rpadM4ecKUM METO/I0M. Pelienne nokasaTelbHbIX HEPABEHCTB 4
HEpPABEHCTB [IpakTrueckoe 3aHsTue
Tema 10.3 Conepxanue yueOHOro Marepuasia
Cucremsl Pemrenne cucreM roka3arenbHbIX YPaBHEHUN
MOKa3aTEIbHbBIX KoMOuHupoBaHnHOE 3aHsATHE 2
YpaBHEHUH
Tema 10.4 Coneprkanue yaeOHOTO MaTepuaia




Pemenne 3aJ1a4.

Pemenue II0KA3aTCIbHBIX ypaBHCHI/Iﬁ MCTOOOM YpaBHUBAHUA

IToka3arenbHas [oKaszaTrejaed U METOAOM BBEJICHUsT HOBOM IIEpeMEHHOU. PeuieHue
byHKUIUS MOKA3aTEJIbHBIX HEPABEHCTB 2
KoHTposbHas padota
Paznen 11. 15
Jlorapugmsi.
Jlorapudpmuueckas
byHkuus
Tema 11.1 Coneprkanue yueOHOTO MaTepHralia
Jlorapupm yucna. | JlJorapupm umncna. JlecITHUHBINA U HATypaIbHBIN JJOTapu(MBbl, YUCIIO €
JlecATHYHBIN 1 | KomOuHUpOBaHHOE 3aHATHE
HaTypaJIbHbII 2
JorapudMbl, YUCIIO € OK-01, OK-02,
Tema 11.2 Copepxanne yueOHOro MaTepuaa OK-03, OK-04,
CaoiicTBa CsoiictBa morapudmos. Oneparus jorapupMupoBaHUs. OK-05, OK-07
JorapudmoB. KomOuHupoBaHHOE 3aHITHE 2 K 1.1
Onepanus
JorapupMUpPOBaAHUS
Tema 11.3 Coneprkanue yueOHOTO MaTepHraia
Jlorapudmuyeckas Jlorapudmuueckast GyHKIUS U €€ CBOMCTBA
(Gynkuus, ee cBoiicTBa | KoMOMHUPOBAaHHOE 3aHITHE 4

Tema 11.4
Pemenue
JorapupMUIECKUX

ConeprkaHue yueOHOTO MaTepuaa

[Tonsitue norapupmudeckoro ypaBHeHus. Onepaiusi TOTEHIUPOBAHUSI.
Tpu OCHOBHBIX METOAA PEIICHUsS JOrapupMUUYECKUX YpPaBHEHUM:




ypaBHEHUI U | QyHKIIMOHAIBHO-TpaUUECKUN, METOJ  IOTEHUUPOBAHUS, METOA

HEPABEHCTB BBEJICHUS HOBOM nepeMeHHoM. JlorapupmMuyeckue HepaBeHCTBA
KomOuHupoBaHHOE 3aHITHE

Tema 11.5 Conep:xanue yueOHOro MaTepuana

Cucremsl ANTOPUTM  pelIeHUusT  CUCTEMbl  ypaBHEHUH. PaBHOCWIBHOCTH

JorapupMUUECKUX Jorapu(MUYECKUX YpaBHEHUIN U HEPABEHCTB

YpaBHEHUU KomOuHupoBaHHOE 3aHITHE

Tema 11.6 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHMe

Jlorapugmel B mpupoae
Y TEXHUKE

NMPHUKJIATHOTO MOAYJIfA)

[Tpumenenue norapudma. Jlorapubmuueckas cnupaib B npupoje. Ee
MaTeMaTUYECKUE CBOMCTBA

HpaKTI/I‘-ICCKOG 3aHATUC

Tema 11.7 Conepxanue yueOHOTo MaTepuana

Pemienne 3anad. | Jlorapudmuueckas pynkuus. Pemenne npocredmmx aorapupMuyecKux
Jlorapugmel. ypaBHEHUI

Jlorapudmuueckas KonTponbhas pabota

byHKIUSA

Paszpnen 12.

MHosxkecTBa.

JJIEeMEHTbI  TEOPUH

rpagos

Tema 12.1 Coneprxanue yueOHOTo MaTepuasa

MHuoxecTBa [Tonarue muoxecTtBa. [TogMHOXkecTBO. Onepanyiy ¢ MHOKECTBAMU

KomOuHupoBaHHOE 3aHITHE




Tema 12.2

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CcoO/ep:KaHue (comepKaHue

Onepauun C | IPUKJIAAHOTO MOYJIS)

MHOXECTBaMU Onepaunn ¢ MHOKECTBaMHU. PerieHne nmpukiiaiHbIX 3a1a4 K 1.1
[IpakTHueckoe 3aHsTue 1

Tema 12.3 Conep:kanue yueOHOro MaTepuana

I'padur [Tonsarue rpada. CBsi3HbIN Tpad, AepeBO, UK I'pad Ha IOCKOCTH
[Ipaktuueckas pabota 2

Tema 12.4 Conepxanue yueOHOTo MaTepuana

Pemenne 3ama4. | Onepanuu ¢ MHOkecTBaMU. OTIMCAHNUE PEAIBHBIX CUTYallMi C IIOMOIIBIO

MpnoxectBa, I'padbr u | MmHOXecTB. [IpuMeHeHre rpadoB K pEIICHUIO 3a1a4

UX IPUMEHEHUE KoHntposnbHas pabota 2

Paspnen 13. DiemMeHTHI 20

KOMOMHATOPHUKH,

CTATHUCTUKHU U TEOPUH

BEPOSITHOCTE

Tema 13.1 Coneprkanue yueOHOTO MaTepHraia OK-01, OK-02,

OcHoBHble  TOHSTHS | [lepecTaHOBKH, pa3MENIECHHs], COYECTAHHS. OK-03, OK-04,

KOMOHUHATOPHKH 4 OK-05, OK-07
KomOuHupOoBaHHOE 3aHATHE. K 1.1

Tema 13.2 Conepxanue yueOHOTo MaTepuana

CoObiTHE, BEpOSITHOCTh | COBMECTHBIE M HECOBMECTHBIC COOBITHA. TeopeMbl O BEpPOSTHOCTH

coObITHsA. CI0KEHUE M | CyMMBI COOBITHI. Y CIOBHAsI BEPOSTHOCTh. 3aBUCHMEBIC U HE3aBHCUMBIC

YMHOXEHHE coObITUsA. Teopembl 0 BEpOSITHOCTH MPOU3BEACHUS COOBITHIA.

BEPOATHOCTEM KoMOnHUpOBaHHOE 3aHSATHE 4




Tema 13.3 IIpodeccnoHAIbHO-OPUEHTUPOBAHHOE COJepPKaHue (coaep:KaHue
BeposarHocTs B | IPUKJIAJTHOTO MOXYJIsI)
npodeccruoHaIbHBIX OTHOCUTENbHAsT YacToTa COOBITHS, CBOWMCTBO €€ YCTOMYHMBOCTH.
3a7ayax Cratuctuyeckoe ormnpeaeneHue BeposiTHOCTU. OIlleHKa BEpPOSITHOCTU
COOBITHS
[IpakTueckoe 3aHsATHE
Tema 13.4 Coneprkanue yueOHOTO MaTepHraia
JnckperHas Buael cinyvalinpix BenuuuH. OmnpeaesreHue IUCKPETHOW CilydailHOH

CquaﬁHaﬂ BCJINYHMHA,

BEJINYMHBI. 3aKOH PACHpPEACIICHUS NUCKPETHOM CIIy4YalHOW BEIMYUHBI.

3aKOH ee | Ee uncnoBble XapakTEPUCTUKU

pacnpeneneHus KoMOuHrpoBaHHOE 3aHsATHE

Tema 13.5 Coneprkanue yueOHOTO MaTepHralia

3anauun Bapunannonnsiii psaa. [loauron yactot u ructorpamma. CTaTUCTUYECKHE
MaTeMaTH4eCKON XapaKTEPUCTUKH psifa HaOII0aeMbIX JaHHbBIX

CTaTUCTHKHU KoMOuHupoBaHHOE 3aHsATHE

Tema 13.6 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHMe

Cocrasienue Ta0IuI u
TyarpamMM Ha MpaKkTHKe

NPUKJIATHOTO MOYJIA)

[lepBuunass oOpaboTKa CTaTUCTUYECKMX MAaHHBIX. ['paduyeckoe wux
npenacrabieHue. Haxoxaenne cpeiHUX XapaKTepUCTUK, HaOII0AaeMbIX
JTAHHBIX

IIpakTrueckoe 3aHsTue




4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUs 00111e00pa3oBaTe/IbHOM

AUCHUIIJINHbBI

KOHTpOJIb H OIE€HKAa pPE3yJIbTaTOB OCBOCHUA O6HI€O6paSOBaTCJIBHOI?I JUCITHUITIINHBI

pacKpbIBAlOTCS  4epe3

JTHACIUTIMHAPHBIC

pe3yJbTaTHhl,

HaIIpaBJICHHLIC Ha

dbopmupoBaHre OOMMX W MPO(HECCHOHATBLHBIX KOMIETSHIMI M0 pa3zeiaM U TeMaMm

coJiep>kaHusl yueOHOro MaTepuara.

Oo6mas/nmpodeccuoHaabLHast Pa3gen/Tema Tun oneHoYHBIX
KOMIIeTeHIUA MepOonpHusATHS
OK 01. Beibupars ciocodsr | P 1, Tema 1.1, 1.2, 1.3 1-0/c3, | TectupoBanue
pelenus 3a1au 14,15,16 VeTHBI onpoc
po(heCCHOHAIBHOM P2, Tempt 2.1, 2.2, 2.3, 2.4, | Maremarnueckuii
JIEeSITECIbHOCTH 2.5 Il-o/c, 2.6 JUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 11-0/c,
IPUMCHHUTEIIEHO 3.4 WNHauBuyanpHas
K pa3IUIHBIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, | CaMOCTOSITEIbHAS
4.5, 4.6, 4.7 TT-o/c, 4.8, 4.9, | pabora
4.10,4.11 [IpeacraBnenue
PS5, Temsr 5.1, 5.2 Pe3yIBTATOB
P 6, Temsl 6.1, 6.2, 6.3, 6.4, NPaKTHYECKHX
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, paGoT
6.10 I1-o/c, 6.11 3
arurTa
P7, 6 Temr1 7.1,7.2,7.3,7.4,
75.7.6,7.7 T-0/c,7.8,7.9, | [BoPicckux pador
7.10 TT-o/c, 7.11, 7.12, 3aura
7.13,7.14,7.15,7.16,7.17 | MHAMBHAYAIbHBIX
P 8, Temsr! 8.1, 8.2, 8.3, 8.4, | IPOCKIOB
8.5, 8.6 KonTtponpHas
P9, Tems 9.1, 9.2, 9.3, pabota
9.4,9.5 Breimosinenne
P 10, Temsr 10.1, 10.2, SK3aMCHAIIMOHHBIX
10.3,10.4 3aJaHui

P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4, 11.5, 11.6 II-
o/c, 11.7

P12, Temsr 12.1,12.2,
12.3,12.4

P 13, Temnr 13.1, 13.2,
13.3,13.4,13.5I1-0/c, 13.6

3 [pogpeccuonanvhoe-opuenmuposantoe cooepicanue



Tema 13.7 Coneprkanue yueOHOTO MaTepHraia

Pemenue 3a1a4. | OnemMeHThl KOoMOuHATOpukH. CoObITHE, BEpPOSITHOCTb  COOBITHSI.

DNEeMEHTHI CrnoxxeHre 1 YMHOXKEHHE BEPOSTHOCTEN

KOMOWHATOPUKHU, KontponsHas pabota 2

CTaTUCTUKU U TEOPUU

BEPOSITHOCTEN

Paznen 14. 18

YpaBHenus U

HEPaBeHCTBA

Tema 14.1 Conepxanue yueOHOTo MaTepuana

PaBHOCHMIBHOCTB PaBHOCMIBHOCTE ypaBHEHMI M HepaBeHCTB. OmnpeneneHus. OCHOBHbIE

ypaBHEHUI U | TEOPEMBI PAaBHOCUJIBHBIX MEpPEXoJax B YpaBHEHUSX M HEPABEHCTBAX.

HepaBeHCTB.  OOmue | OOmme MeTOIbI PEIICHHs YPaBHEHHUI: IIEPeX0/1 OT PaBEHCTBA (DYHKIIHIA 4 OK-01, OK-02,

METO/IbI PELICHUS K PpaBEHCTBY AapryMEHTOB [UJIi MOHOTOHHBIX (YHKIHI, METOJ OK-03, OK-04,
pa3IOKEeHHsI HAa MHOXKHTEIH, METOJi BBEIACHHS HOBOW IEPEMEHHOM, OK-05, OK-06,
byHKIHOHATBHO-TPaUUECKUN METO/ OK-07
KoMOuHupoBaHHOE 3aHsATHE K 1.1

Tema 14.2 Conepxanue yueOHOro MaTepuana

I'padpuyecknit  meron | OOUIKE METOIBI PELICHUS] HEPABSHCTB: MIEPEX0/I OT CPABHCHUS 3HAUCHHIA

peuleHuss ypaBHEHUH, | QyHKIIUA K CpPaBHEHHWIO 3HAYCHUH apryMEHTOB Jii MOHOTOHHBIX

HEPABEHCTB byHKIMNA, METOJ HMHTEPBANIOB, (YHKIHMOHATHHO-TPAPUUYECKUNH METO/I.
['padrueckuii MeTo pelieHrs ypaBHEHUN U HEPABEHCTB 4
KoMOuHupoBaHHOE 3aHsTHE

Tema 14.3 Conepxanue yueOHOro MaTepuasa




VYpaBHeHus u | Onpenenenue Moxynsa. Packpeitme MoOIylss 1O ONPEIEIICHHMIO.
HEPABEHCTBA c | lIpocreiimme ypaBHEHUS M HEpaBeHCTBa C Moaynem. lIpumenenue
MOJZLyJIEM PABHOCWIIBHBIX IIEPEXOJ0B B ONPEIACICHHBIX THIIAX YPABHEHUH U 4

HEPaBEHCTB C MOAYJIEM

KomOuHupoBaHHOE 3aHITHE
Tema 14.4 Conep:kanue yueOHOro MaTepuana
VYpaBHeHus 1 | 3HaKOMCTBO ¢ napameTpoM. IIpocreiimme ypaBHEHUS U HEPABEHCTBA C
HEpaBEHCTBA C | mapamMeTpom 4
rapamMeTpamu KoMOuHrpoBaHHOE 3aHsATHE
Tema 14.5 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHHe
CocraBnenue U | IPUKJIAJHOTO MOAYJIS)
pelieHue Pemenne TekcTOBBIX 3a71a4 MPO(HECCHOHATIBHOTO COACPKAHMS
npodeccrnoHalIbHbIX [IpakTrueckue 3aHATUSA 1
3aad € ITOMOIIBIO
YPaBHEHUM
Tema 14.6 Conepxanue yueOHOTo MaTepuana
Pemienne 3a1ad4. | OOmuye MEeTo/Abl PelIeHUs YpaBHEHUH. YpaBHEHHUS M HEPABEHCTBA C
YpaBHeHUs U | MOZIYJIEM M C TTapaMeTpaMu
HEpaBEHCTBA [IpakTrueckoe 3aHsTHE 1
Koncyabranus 6
IIpomexxkyTouHas arrectanus (JK3aMeH) 6
Bcero: 244




3.Ycii0BHS peajiu3aliii NPporpaMMbl 0011e00pa3oBaTeIbHOM JTHCIUIITHHBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUILTHHBI JOJKHBI OBITH MPeyCMOTPEHbI

cJeayrlne cnennajbHble MOMelleHusl:

KaOuner MaTeMaTUKH, OCHAIIIEHHBI 000py/10BaHHEM:

Pabouee mecto npenogaBarens: ctoi-1 mr., cTyi — 1 mT., paboune MecTa CTYJeHTOB: CTYJ — 281IT.,
croin — 14 mr., yuebnas nocka-1mr.,1- HOyrOyk yuutens ¢ nepudepueil (onepaTuBHAs MAMATH —
2,00 T'6, mpoueccop - AMD E1- 610 APU with Radeon Graphics 1.35 GHz) ¢ nepudepueii (o.c.
Windows, iutien3noHHOe mporpammuoe obecriedenne Microsoft Office, oOpazoBaTeIbHBIN KOHTEHT,
CHCTEMa 3alllUThl OT BpeAOHOCHON nHpopManun) - 1 mT., UHTepaKTUBHAS JOCKa — | IIT., IPOEKTOP
— 1 wrT..; ”HTEpaKTUBHBIE TOCOOUS IO TEMaM:

1.Yucna u BeruricieHus. Beipaxkenus u npeobpa3oBaHus;

2.I'eomeTpus Ha TIOCKOCTH;

3.Cuctembl ypaBHEHUM U HEPABEHCTB;

4 1lpsimble U TIJIOCKOCTH B IPOCTPAHCTBE;

5.KoopauHaTsl 1 BEKTOpBHI;

6.0OCHOBBI TPUTOHOMETPUU. TpUTOHOMETpUYECKUE (PYHKIINH;

7. KommneKkcHbIE YHCIa;

8.ITpousBoaHas GyHKIHNH, €€ TPUMEHEHUE;

9.MHOrorpaHHUKH U TeJa BPAILICHHUS;

10.ITepBooOpa3nas GyHKIUH, €€ TPUMEHEHUE;

11.Crenienn u kopuu. CreneHHast QyHKIHS;

12.IToka3arenbHast QyHKIINS,

13.JIorapudmer. Jlorapudmudeckas pyHKIms;

14.MHokecTBa. DIIeMeHThI TeoOpuu IpadoB;

15.2neMeHTh KOMOMHATOPUKH, CTATUCTUKU M TEOPHH BEPOSTHOCTEIH;

16.YpaBHeHMs U HEPABEHCTBA.

KomrmuiekT yeptesxHoro o00pyaoBaHus ¥ MPUCIIOCOOIEHUH -1 1mIT., MOJenH (PUryp MHOTOTPAHHUKOB,
TaKue Kak JI0JeKa’Ip, UKOCadip, 3B€3/14aThle MHOTOIPAHHUKHU — SIIT., IPUHTEP- | IIT., METOANYECKHE
pEKOMEHIalluu AJis IPOBEAeHMs MpakTudeckux padoT — 1 mT., KoHTposIbHO — OlIeHOYHbIE CpeACTBa
I .

Crenppl 4 mr.:

1. «PekoMeHIalMK MO MOATOTOBKH K 3K3aMEHY»;

2. «Bunpl ypaBHeHHI;

3. «Tabnuia KBaJIpaToBy;

4. «TpUrOHOMETPUYECKHUE TOKIECTBAY.



3.2. HudopmanuonHoe obecniedeHue 00y4eHust

3.2.1 Jlna peanu3anuu MporpaMMmbl  OMONMHOTEUHBIH (OHJ 00pa30BaTEIHHOM
OpraHM3alMH B JIEKTPOHHOM OnbOanoTeku https://znanium.com/ :

1. Maremaruka: airedpa 1 Hayajia MaTeMaTHYECKOTo aHaliu3a, reomerpus. 10—
11 xnmaccel. Anredpa u Hadana MareMaTHdeckoro aHanusa. B 2 4. Yactp 1:
Y4eOHUK I ydammxcsi 00pa3oBaTEeNbHBIX OpraHm3anuil  (0a30BBIN
ypoBenb)/Mopakosuu A.I'., CemenoB I[I.B.; Yacte 2. 3agaunuk s
yYaImuxcst 00pa3oBaTeIbHBIX OpraHu3anuii (0a30BbIi YpOBEHB )/ MopaKOBUY
A.T'. u npyrue; nox penakuuert Mopakosuda A.I'. - M: Maemo3uHa, 2018.

2. MaremaTtuka: anreOpa W HadaJla MaTeMaTHYECKOTO aHajan3a, TeOMETPHS.
I'eometpus.10-11 kiace. [Toropenos A.B. Matemartuka: anrebpa u Hadana
MaTeMaTH4ecKoro aHanusa, reomerpus. [l'eomerpus.10-11  kiacc.
[Toropenos A.B. - M: IIpocsemenue, 2019.

3.22 Jlns peanu3anuu TporpaMMbl  OuOIMOTeYHBIH (oHA 0O0pa3oBaTenbHOU
OpraHM3aliy B IEYaTHOM BUJIE:

1. Marematuka: yueOHuk/ bammakoB M.U.- 2-e u3x., crep. - M: KHOPYC,
2019. (Cpennee npodeccroHnaabsHOE 00pa3oBaHUE)

3.2.3 Pexomenayemple TeYaTHBIC W JJICKTPOHHBIE  M3JAHUSA 110 peaTU3alHiH
00111€00pa30BaTEeIHLHON TUCIUTIIINHBI:

1. Bcepoccumiickue naTepHEeT-oImMIiansl. - URL: https://online-

olympiad.ru / (nara oopamenus: 12.07.2022). - TekcT: 2IeKTPOHHBIN.

2. Enunas xomnekmus mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. -
URL.: http://school-collection.edu.ru_(mara oopamenus: 08.07.2022). - TekcrT:
AIEKTPOHHBIN.

3. Martematuka: anrebpa 1 HayaJla MATeMaTUYECKOTO aHaJu3a,
reomeTpus. AnreOpa v Hauana MmatemaTuiyeckoro ananusza. 10-11 kiacc.
Amumos 1. A., Konsirun FO.M., TkaueBa M.B. u apyrue. - M: [Ipocselenue,
2022.



https://znanium.com/
https://online-olympiad.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/

P 14, Temsr! 14.1, 14.2,
14.3, 14.4, 14.5 [1-o/c, 14.6

OK 02. OcymiecTBasiTh
ITOMCK, aHAJIU3 U
WHTEPIPETAIHIO
nHpopmaIuu, Heo0X0IUMOMN
JUIS. BBIIIOJIHEHMSA 3a7a4
npodeccuoHaaIbHON
JESITEIbHOCTH

P1,Temal.1l, 1.2, 1.3 II-0/c,

14,15,1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5II-0/c, 2.6

P 3, Temn1 3.1, 3.2, 3.3 I1-o/c,
3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 II-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temsr 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12,

TectupoBanue
YcTHBIN 01TpOC
MaremaTu4ecKui
JUKTAHT
NuauBuayanbHas
CaMOCTOSITSIILHAS
pabota
[IpencraBinenue
pEe3yJIbTATOB
MPaAKTUYECKUX
pabot

3amuTa
TBOPYECKHUX PabOT
3amuTa

7.13,7.14,7.15,7.16,7.17 | MHAMBHAYAILHRIX

P8, Temsr 8.1, 8.2, 8.3, 8.4, | TPOCKIOB

8.5, 8.6 KonTponbHas

P9, Tems1 9.1,9.2,9.3, pabora

9.49.5 Brimonnenue

P 10, Temsr 10.1, 10.2, 9K3aMEHAIMOHHBIX

10.3,10.4 3aJaHui

P11, Temsr 11.1,11.2, 11.3

IT-o/c, 11.4,11.5, 11.6 II-

o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temsr 13.1, 13.2,

13.3,13.4,13.5 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2,

14.3, 14.4, 14.5 I1-o/c, 14.6
OK 03. ITnanupoBath u P 1, Tema 1.1, 1.2, 1.3 II-0o/c, | TectupoBanue
peanm3oBbIBaTh cobcTenHoe | 1.4,1.5,1.6 Y CTHBIN OnpocC
poEeCCHOHAILHOE U P2, Tempt 2.1, 2.2, 2.3, 2.4, | Maremarnueckuit
JIMYHOCTHOE pa3BUTHE 2.5 IT-o/c, 2.6 JOUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c,

3.4 NuauBuayanbHas

CaMOCTOSTEIbHAS

pabora




P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,

6.10 IT-o/c, 6.11

[IpencraBinenue
pe3yJbTaToB
MPAKTHYECKUX
pabort

3ammuTa
TBOPYECKUX paboT

P 7, Temsi 7.1,7.2,7.3, 7.4, | S2uwTa

7.5,7.6,7.711-0/c,7.8,7.9, MHANBUAYAJIBHBIX

7.10 I1-o/c, 7.11, 7.12, IIPOCKTOB

7.13,7.14,7.15,7.16, 7.17 KontpospHast

P 8, Temsr 8.1, 8.2, 8.3, 8.4, | pabora

8.5, 8.6 Brinonnenue

P9, Temnr 9.1, 9.2, 9.3, 9K3aMEHAIIMOHHBIX

9.49.5 3aJaHuN

P 10, Temsr 10.1, 10.2,

10.3,10.4

P11, Temsr 11.1,11.2, 11.3

ITI-o/c, 11.4,11.5,11.6 II-

o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temsr 13.1, 13.2,

13.3,13.4, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2,

14.3, 14.4, 14.5 I1-o/c, 14.6
OK 04. Pa6orats B P 1, Tema 1.1, 1.2, 1.3 II-0o/c, | TectupoBanue
KOJUICKTUBE M KOMaHJE, 14,15,16 YcTHBIN onpoc
5} dexTHBHO P2, Tempt 2.1, 2.2, 2.3, 2.4, | Maremaruueckuit
B3aMMOJICHCTBOBATH C 2.5 II-o/c, 2.6 JOUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c,
KOJIJIETaMH, PYKOBOJICTBOM, 34 NunuBuayanpHas
KJINCHTaMH P 4, Temsi 4.1, 4.2, 4.3, 4.4, | CaMOCTOSITEIbHAS

4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9, | pabora

4.10,4.11 [IpeacraBnenue

PS5, Temer 5.1, 5.2 PE3YIIBTATOB

P 6, Temn1 6.1, 6.2, 6.3, 6.4, NPaKTHYECKHX

6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, pabot

6.10 IT-o/c, 6.11 SammTa

P7, Tems1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-o0/c,7.8,7.9,

TBOPUYECKUX padoT




7.10 IT-o/c, 7.11, 7.12, 3amura
7.13,7.14, 7.15, 7.16, 7.17 MHUBH Ty aIbHBIX
P 8, TeMbl 81, 82, 83, 84, IIPOEKTOB
8.5,86 KoHtpoibHas
P9, Temnr 9.1, 9.2, 9.3, paGora
9.49.5 Brimonnenune
P 10, Temsr 10.1, 10.2, SK3aMEHAIOHHBIX
103,104 3aJJaHui
P11, Temsr 11.1,11.2, 11.3
IT-o/c, 11.4,11.5, 11.6 I1-
o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 I1-0o/c, | TectupoBanue
YCTHYIO ¥ IUCBMEHHYIO 14,15,16 Y cTHBIN onpoc
KOMMYHUKAITUIO Ha P2, Tembr 2.1, 2.2, 2.3, 2.4, | Maremaruueckuii
roCy1apCTBEHHOM SI3bIKE 2.5 IT-o/e, 2.6 JTUKTAaHT
o P 3, Temsr 3.1, 3.2,3.3I1-0/c,
Poccuiickon ®@enepanuu ¢ 34 NuauBunyanbHas
Y4ETOM OCOOCHHOCTEM P 4, Tembr 4.1, 4.2, 4.3, 4.4, | CaMOCTOATE/IbHAS
COLIMATIBHOTO U KyJIbTypHOTrO | 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, | pabora
KOHTEKCTa 4.10,4.11 IIpencraBienue
PS5, Temer 5.1, 5.2 PE3yIIBTATOB
P1,Tema 1.1, 1.2, 1.3 I1-0/c, NPaKTHYECKHX
14,1516 aGoT
P2, Tempr 21,22, 2.3, 2.4, | P
2.5 -o/c, 2.6 Samura
P 3, Temni 3.1, 3.2, 3.3 IT-o/c, | TBOPYECKNX padoT
3.4 3ammura
P 4, Temsr 4.1, 4.2, 4.3, 4.4, | uHIUBUTYTHHBIX
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, IIPOCKTOB
4.10,4.11 KonTponbHnas
P5, Temsbr 5.1,5.2 pabora
P 6, Temn1 6.1, 6.2, 6.3, 6.4, P —
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 TT-o/C, 6.11 AK3aMEHAIIMOHHBIX
3aJJaHui

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6, 7.7 I1-0/c,7.8,7.9,




7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

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

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4,11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5I1-0/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 II-o/c,
14.6P 9, Temsl 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4,11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1,12.2, 12.3
P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3,14.4, 14.5 I1-o/c, 14.6

OK 06. [IposBiATH
rpaXxaaHCKO-
MaTPUOTHYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE IMOBEJACHUE Ha
OCHOBE TPaJAUITMOHHBIX
00111eYEI0BEYUECKUX
LIEHHOCTEM, IPUMEHSATh
CTaHapPThI
AHTUKOPPYHIIUOHHOTO
MMOBEACHUS

P1,Temal.l, 1.2, 1.3 II-0/c,
14,1516

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

TectupoBanue
YcTHBIN onpoc
Marematuueckum
JUKTaHT
NuauBunyanbHas
CaMOCTOSITENIbHAS
pabota
[Ipencrasnenue
pe3yJbTaToOB
MPaKTUYECKUX
pabort




P 14, Temsr 14.1, 14.2,
14.3,14.4, 14.5I1-o/c, 14.6

3ammra
TBOPYECKHUX PabOT
3ammra

WHIUBU Ty ATbHBIX
IIPOCKTOB
KonTponbHas
pabora
Breimonnenue
AK3aMEHAIIMOHHBIX
3aJaHuM
OK 07. CopneicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 II-0o/c, | TectupoBanue
COXPaHEHHIO OKPYKAIOLIEH 14,1516 YcTHBIN onpoc
Cpelbl, PECYPCOCOEPEKEHHUIO, 2P 52’1_[ Te1/v1512261, 2.2,2.3, 2.4, | Marematnyeckuii
. S Il-o/c, 2.
B(P(I)eKTI/IBfIO JCHCTBOBATE B | |, 3, TeMB; 3.1,3.2,3.3 [l-olc, JAKTaHT
YpE3BBIYAMHBIX CUTYAITHAX 34 NunuBuayanpHas
P 4, Temnl 4.1, 4.2, 4.3, 4.4, | CaMOCTOATCIIbHAA
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, | pabora
4.10,4.11 [IpencraBnenue
PS5, Temsr 5.1, 5.2 Pe3yIBTATOB
P 6, Temsl 6.1, 6.2, 6.3, 6.4, NPaKTHYECKHX
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, pabot
6.10 IT-o/c, 6.11 Sammra
P7, 6 Temr1 7.1,7.2,7.3,7.4, TBOPUECKHX paboT
7.5,7.6,7.711-0/c,7.8,7.9, Samura
7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17 | MHAMBHAYAILHBIX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, | TPOCKIOB
8.5, 8.6 KonTponbHas
P9, Tems1 9.1,9.2,9.3, pabora
9.4,9.5 Breinmonnenue
P 10, Temsr 10.1, 10.2, 3K3aMCHAIIMOHHBIX
10.3,10.4 3aJaHui

P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4, 11.5, 11.6 II-
o/c, 11.7

P12, Temsr 12.1,12.2,
12.3,12.4

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




P 14, Temsr! 14.1, 14.2,
14.3, 14.4, 14.5 [1-o/c, 14.6

I[IK 1.1. IloaroraBiuBaTre
pabouee MecTo,
000pynoBaHuE, ChIPhHE,
HCXOJTHBIC MaTePUAITBI JIJIS
00pabOTKH CHIPHA,
IPUTOTOBJICHUS
noyabpukaToB B
COOTBETCTBUH C
WHCTPYKITUSIMU U
periiaMeHTaMH.

Tema 1.3
Tema 1.2
Tema 3.2
Tema 4.7
Tema 6.10
Tema 7.7
Tema 8.5
Tema 11.6
Tema 12.2
Temal3.3
Temal3.6
Tema 14.5

TectupoBanue
YcTHBIN 01TpOC
Marematuyeckum
JUKTaHT
NuauBuayanbHas
CaMOCTOSITENIbHAs
pabota
[IpencraBinenue
pEe3yJIbTATOB
MPaAKTUYECKUX
pabot

3amura
TBOPUYECKHUX padoT
KonTtponbsHas
pabota
Brimonnenue
3K3aMEHAIIMOHHBIX
3aJaHUN

TeMbl HHAUBHUAYAJIBHBIX IPOCKTOB:

* HenpepriBHBIE 1po0U.

* [IpuMeHeHNEe CI0KHBIX MPOLIEHTOB B 9KOHOMHUYECKUX pacueTax.
* [TapaienbHOE IPOEKTHPOBAHUE.
* CpeqHue 3Ha4eHUs U UX TPUMEHEHUE B CTATUCTHKE.

* BekTopHOE 3aaHKe NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

* Cj10’)keHHE TAPMOHHUYECKUX KOJICOaHHH.

* I'paduyeckoe peleHne ypaBHEHU U HEPABEHCTB.

* [IpaBriIbHBIE ¥ TIOJYIPABUIIBHBIE MHOTOIPAHHHKH.

* Konnueckue ceyeHust 1 UX TPUMEHEHUE B TEXHUKE.

* [Tonarue nuddepenunana u ero NPUIOKEHHUS.

» CxeMbl TOBTOPHBIX UCIIBITAHUN bepHyIun.

* lccienoBanre ypaBHEHUN U HEPABEHCTB C [1apAMETPOM.




Peuensus

Ha pabodyro NporpamMmy y4eGHOH TUCIUILIMHDL OV ]1.07 Maremaruka, ais npodeccuu
43.01.09 Ilosap, koHAKTEp, COCTABIEHHYO npenonasateneM Matematuku [ATIOY
KKKATK Asneesoii K.C.

OO61eobpazoBaTenbHas AUCLHUIINHA OV .07 MatemaTuka siBisercs 00s13aTeNbHOIM
4acThiO 00IIE00Pa30BaTEIPHOTO [UKIA 00Pa30BaTENbHOI IIPOrPaMMEI B COOTBETCTBUU C
@I'OC CTIO no mns npodeccun 43.01.09 IMosap, KOHIUTED.

IInaHupyemble pe3ynbTaThl YUeOHOM AUCIUTLTHHD OV .07 Maremaruxa:

- YMETb OIICPHPOBATDH MOHATUAMU: KOMIIEKCHOE YUCIIO, CONPSKEHHbBIE KOMILIEKCHBIE
ucnia, MOAYJIb W apryMeHT KOMIUIEKCHOIO 4ucia, (GopMa 3alicU KOMILIEKCHBIX YHCENl
(reoMeTpUYecKas, TPUTOHOMETpHYECKas U anreOpanvecKasi); yMeTb IPOU3BOIHTE
apudMeTHIeCKre  NeHCTBUS ¢  KOMIUIEKCHBIMH — UYHCIAMU; NPUBOIUTL  MPUMEPEI
UCTIOJIb30BaHMsI KOMIUIEKCHBIX YHCEJL;

- YMeTb CBOOOJHO ONEPHPOBATH MOHSTUAMHU: CpEIHEe apru(MeTUYeCcKoe, MeauaHa,
HauboJIbllee ¥ HaUMEHbIIee 3HAYCHHUS, pa3Max, JTUCIIepCHs, CTaHIAPTHOE OTKJIOHEHWE IS
OIMCaHusl YUCTIOBBIX NaHHBIX; YMEHUE MCCIIE0BATh CTATUCTUYECKUE JaHHBIE, B TOM YKCIIe C
NPUMEHEHUEM rpaQuyeCcKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

- YMETb HaXOMWUTh BEPOATHOCTH COOBITHH ¢ HCIONB30BAHUEM rPadUUECKUX METOJIOB;
MPUMEHATE Ul PeLIeHHs 3a1a9 HOPMYJIbl CIOKEHUS B YMHOKEHHUs BEPOATHOCTEI, bopmyny
TIOJIHOH BEPOSATHOCTH, popMyiy bepHyu, KoMOMHATOpHEIE (haKTHI U (GopMyIBI; OLIEHUBATE
BEPOATHOCTU PEAbHBIX COOBITHI; yMEHUE ONEPUPOBATH IIOHSTUAMMU: ClydaifHas BeIMUMHA,
pacrpesieieHie BEPOATHOCTEH, MaTeMaTHYECKOe OXMIAaHHE, NHUCIEPCHs W CTaHIapTHOE
OTKIJIOHEHHE CITy4aliHOM BETMYMHEL, QYHKIMU pacHpeeNeHns U IIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOT0 ¥ HOPMAaIBHOTO pacIpeae/ieHH;

Ilporpamma BKtOYaeT B cebs ydeOHEIl MaTepuan, KOTOPEIit CIIOCOOCTBYET
(OPMHMPOBAHHUIO LIENIOCTHOTO TPEACTABIECHNS O Ha3HAYCHHM Hambolee pacIpoCTpaHEeHHBIX
CPENCTB  aBTOMATM3alMM HH(OOPMALMOHHOW JAESATENBHOCTH (TEKCTOBBIX PENaKTOpPOB,
rpadUYecKUX pPeaKTOPOB, 3JEKTPOHHBIX TaONML, a3 JaHHBIX, KOMIIBIOTEPHBIX ceteil) u
Pa3BUTHUIO NI03HABATEIPHOIO HHTEPECA U TBOPUECKUX CIIOCOOHOCTE CTYNEHTOB.

JlanHast TporpamMma COOTBETCTBYET TPEOOBAHMAM IOATOTOBKHM CTYIEHTOB BELYIHX
oOyuenue no ansa npodeccuu 43.01.09 [oBap, KOHAUTEP U MOXKET OBITH WCIIOIB30BAHA B
NPO(ECCHOHANIBHEIX ~ 00pa30BaTENbHEIX —YUYPEKIACHHSIX CPEIHErO MpPO(hecCHOHAIBHOTO
obpazoBanus KpacHonapckoro kpasi.

Penienzent

Q ’ boromaneropa A.B., yuntens matematuku MBOY COIIl Ne 5, Beicmas

L// KBaJIM(QUKALMOHHAS KaTeropus

ITonnucs boromaueropa A.B. ynoctosepsito

/// / Beperennuk H.H., nupekrop MBOY COIII Ne 5
/ 7.
/ ,



Peuensus

Ha pabouyo nporpammy yueGHON aucuunauasl OY J1.07 Marematuka, 115 npodeccun 43.01.09 [ToBap,
KOHAMTED, COCTaBNICHHY!O Npenoaabarenem Marematuku [AITIOY KKKATK Apneeroii K.C.

OOweobpasosatenshas aucuunauaa OVJ.07 Maremartika siasercs 00s3aTeNbHON  YacThIO
0011e00pa3oBaTeNLHOrO UMKIa 06Pa30BaTENLHOI fiporpammel B cooteetcTBuy ¢ ®I'OC CITO no npodeccuu
43.01.09 INoBap, koHgHTED.

Pabouyas nporpamma coctasnena na ocaose ®I'OC CIIO o npodeccuu 43.01.09 IMopap, KOHJUTED,
YTBEPIKIEHHOrO NMpyukazom MunucTepeTBa 06pazoBanus 1 Hayku Poccuiickoit @enepanuu ot 09.12.2016 r.
Ne 1569, (pea. ot 17.12.2020), sapeructpuposanHoro 8 Muntoct PO o1 22.12.2016 r. Ne 44898, ykpynuenHas
rpynna 43.00.00 CepBuc u TypusM, COLHATBHO-9KOHOMHYECKOTO npodus.

B pesynbrare ocBoenus OV]I.07 Maremaruka 00yH4aroIMHCs OBIAEET Y IONMH HABBIKAMH:

o BBITIOJIHATD apU()METHUECKHE ASHCTBUS HA/l YMCIIAMH, COYeTas YCTHBIC U MUCbMEHHbIE MPUEMBI; HAXOUTh
NPUOIMKCHHBIE 3HAYEHMS BEMYMH M TIOFPELIHOCTH BbIYHC/ICHHUI (abconmoTHas 1 oTHOCHTENbHAs);
CPaBHUBATb YMCIIOBbIC BBIPAYKEHMUS;

o HAXOMMTL  3HAYCHUS KOPHS, CTENEHH, JOrapuma, TPUTOHOMETPUYECKMX BBIPOKEHHH HA OCHOBE
ONPEAC/ICHUS,  UCHIONE3YSl NPM  HEOOXOAMMOCTH  MHCTPYMEHT&lIbHBIE CPEICTBA,  MONb30BATLCS
NPUOIMIKEHHON OLIEHKOM TPH NPAKTUYECKHX PACUeTax;

o BBINOHATE TPEOOpasoBaHKs BbIPAKEHWH, MPUMEHSS (DOPMYIIbL, CBA3AHHBIE CO CBOHCTBAMH CTeMneHe,
JI0rapu()MOB, TPUTOHOMETPHYECKUX (DYHKLIHIA;

Hcrionp30Bath NproGpeTeHHbIe 3HAHUS M YMEHHS B IPAaKTHYECKOM eATEIbHOCTH U NOBCEAHEBHOM )KU3HU:

o JUIA TIPAKTHYCCKMX PacyeToB Mo (opmynam, BKIOUas (GOpMyIbl, ComepiKallye CTENEHU, paaMKaJbl,
Jorapu(Mbl ¥ TPUrOHOMETPUYECKHE (ByHKLHMH, HCTIONB3Y [P HEOOXOIUMOCTH CHpaBOYHbIE MaTepHasbl 1
NpocTeiilue BbIMUCTUTEbHbIE YCTpOHCTBRa.

DyHKUUHU U TpaduKu

YMEThb:
° BBIYMCIIATh 3HAY€HHUE DYHKLHH 110 33JaHHOMY 3HAYCHHIO apryMeHTa MpH Pa3/IMYHBIX CIIOcO0ax 3amaHus
byHKLIMK;
° ONpeNeNaTh OCHOBHbIEC CBOMCTBA YHCIIOBBIX (yHKLMIA, WJUTIOCTPUPOBATh MX Ha rpadukax;
° CTPOMTH rpa(UKy U3yUYEHHbBIX (yHKIHI, WJUTIOCTPUPOBATS 110 rpaduKy CBOMCTBA 3JIEMEHTAPHBIX (QYHKIMI;
° MCIIOJIb30BaTh MOHATHE QYHKLWH /s ONMCAHUS U aHAIU3a 3aBUCUMOCTER BEJIUYMH;
HMcnonb3oBaTh npuobpeTeHHble 3HAHUS 1 YMEHHS B IPAKTHYECKOM NESTETbHOCTH U MOBCEIHEBHOM KU3HMU:
° AL ONMMCAHMA C MNOMOIILIO (YHKLMH pasiuuHbIX 3aBUCUMOCTEH, MPEACTaBIEHUS HUX rpaduueckuy,

WHTEpINpeTaLuy IpadMKoB.
Havana MmaTemaTuueckoro aHaamusa

o HaXOJMThb MPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKLIHIA;
° MCNOJIL30BATH MPOU3BONHYIO N11Sl U3YUECHHS CBOHCTB (GYHKUMIH M [IOCTPOEHHS IpadyKOB;
° TIPUMEHATEL NPOM3BOAHYIO A NPOBEICHUs NPUOIMKEHHBIX BBIYHCIIEHUH, pelars 3a1a4u NPUKJIAHOTO
XapaKTepa Ha HaXOXKICHHE HAUOOBIIETO U HAMMEHBILETO 3HAYCHHUS;
o BbIYMCJIATE B NPOCTEHIIMX CyYasX MIOLUIAAN U 00BEMbI C HCIIOIb30BAHHEM OTPE/IEJIEHHOTO UHTErpana;
Hcnonb3oBath NpuoOpeTeHHbIe 3HAHNMS M YMEHUS B IPAKTHYECKOH AeSTeIbHOCTH 1 NOBCEHEBHOM KU3HU IS
° PCLICHHMS NPUKIIAHBIX 337124, B TOM YHCJI€ COLMAbHO-3KOHOMHYECKHX U (DU3MUECKHX, HA HAUOObIIHE U

HaWMEHBLINE 3HAUCHHUS], HA HAXOXKIEHHE CKOPOCTH U YCKOPEHHS.
VpaBHeHUs U HepaBEeHCTBA

° peluaTh  paliOHasbHbIC, — MOKa3aTeNbHble, JOrapupMUYeckhe, TPUTOHOMETPHUECKHE YpaBHEHHS,
CBOAALMECS K JIMHEHHBIM 1 KBAJPATHBIM, & TAK)KE aHAJOrMYHbIE HEPABEHCTBA U CHCTEMBI;
° MCTIONBb30BaTh rpadUUECKUH METON PelleHHs! YPABHEHUH 1 HEPABEHCTE;

M300paXkaTb Ha KOOPIMHATHOM IUIOCKOCTH peleHMs ypaBHEHWI, HEPAaBCHCTB M CHUCTEeM C JBYyMs
HEU3BECTHBIMU;
° COCTaBJIATL W PeILATh yPABHEHWS W HEPABEHCTBA, CBS3bIBAIOLIME HEM3BECTHBIC BEIMUMHbBI B TEKCTOBBIX (B
TOM YHCJI€ NPUKIIAAHbIX) 3a]auax.
Hcrosnb30BaTh NpHOOPETEHHBIEC 3HAHKMS M YMEHHS B [PAKTHYECKOH NESTebHOCTH 1 MIOBCETHEBHOM JKU3HU:
® JUId MOCTPOCHHMSA U UCCIICOBAHMS IPOCTEHIINX MATEMATHUECKUX MOJIEIIEN.



