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1. O0mas xapakTepucTUKa padoueil nporpaMmsbl 00111€00pa3oBaTeJIbHOMI
AUCHUIIMHBI «MaTeMaTuKa»

1.1. MecTo AUCUMIUIMHBI B  CTPYKTYpe  npodeccuoHAIbHOM
o0pasoBareabHoil nporpammsl CIIO:

O6mieoOpazoBaTenbHas AUCHUIUIMHA «MaTeMaTtuka» sBiseTcs 00s3aTeNbHON
yacThio 00IIe00pa30BaTeNbHOTO KA O00pa30oBaTeNbHOM MpPOTpaMMbl B
cootBerctBUM ¢ PI'OC mno cnenmansHocTn (08.02.01 CrpouTtenscTBo
DKCIUTyaTalus 30aHAN U COOPYKEHUM.

1.2. e u muIaHUpyeMble Pe3yJIbTaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. leab AuCUUIIAHBI

Copepxanue IpOrpaMMbl 0011e00pa3oBaTeIbHON JTUCLMIINHBI
«MaremaTrka» HalpaBjI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ U3Y4YeHHUS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywyerom mpodecCHOHATBHON
HarnpasyieHHocTH OI'OC CIIO.



1.2.2. Tlnanupyembie pe3yabTAaThl OCBOCHHUSI 001Ie00pa3oBaTeIbHON JUCHUILIMHBI B c0oTBeTcTBUN ¢ PI'OC CIIO 1 Ha

ocuose ®I'OC COO

O0mue KOMNEeTEeHIIUHT

Ilnanupyemble pe3yabTaThl 00y4eHHsA

O6mmue!

JlMCHMIIMHAPHbIE?

OK 01. BriOupath
CIIOCOOBI peIIeHUs 3a1a9
podhecCUOHAIBHOU
NCSATSIIEHOCTH
[PUMCHHUTEITHHO

K pa3IMuHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAaHUE II€HHOCTH
MacTepCTBa, TPYI0IIO0HE;
aKTUBHOM  JE€SITCIHHOCTU

- TOTOBHOCTH K

TEXHOJIOTHYECKOU U COLIMAJIBHOM
HaIIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMMPOBATH,
[UIAHUPOBATh M CAMOCTOSITENIbHO BBITIOTHSTH
TaKylO €SI TEIbHOCTD;

- UHTEpEC K pa3IMYHbIM chepam
npohecCHOHABHON e TeIbHOCTH,

OBnazeHWe  YHHUBEPCAJIIbBHBIMU  y4e€OHBIMY|
MO03HABATEIBHBIMU JICHCTBUSMU:

a) 0a30BbIE JJOTUYECKUE ACHCTBUS:

- CaMOCTOSITEIIEHO dbopmynrpoBaTh 151
AKTyaJU3UpOBaTh NMpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IIPpU3HAaK HJIH

-BJIAJIETh METOJAaMU JI0Ka3aTEIbCTB, AITOPUTMAMHU
perieHus 3a1a4; yMeHue popmynnpoBaTh
OTIpe/ICICHNS, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
MPOBOJIUTH JOKA3aTEIbHBIC PACCY)KICHUS B XOJIC
pEIICHUS 3314,

- YMETh OTICPUPOBATH MOHATHUSAMU: CTEIICHb YHCIIA,
norapuM 4ucCiia; yMEHUE BBITIOJIHSITH BBIYMCICHUE
3HAUYCHUN U TTPeoOpa30BaHUs BBIPAKEHUH CO
CTENIEHSIMU U JiorapudmMamMu, Ipeodpa3zoBaHuUs
TPOOHO-pAITMOHATBHBIX BRIPAKEHUI;

- YMETb OTICPUPOBATH MOHATHUSIMU: PAIlMOHAIILHEIE,
MppanroHaIbHbIC, TOKa3aTeIbHBIC, CTETICHHBIC,
lorapu(MUYeCKHe, TPUTOHOMETPUUIECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh OTIEpUPOBATH MOHATUSAMU: (DYHKITHS,
HeTpepbIBHAS (DYHKITUS, TIPOU3BOTHAS,

OCHOBAHM:A i1 CPAaBHCHMA, KJ'IaCCI/I(I)I/IKaHI/II/I Hu

nepBooOpa3Has, ONpe/IeTICHHBIN 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




0000IIIEHHNS;

OIIpCACIIATEL HCJIN ACATCIBHOCTH, 3aJdaBaTh
[MapaMCTPbl U KPUTCPUU UX JOCTHIKCHUA,

- BbIAABJISITb 3aKOHOMCPHOCTHU U ITPOTUBOPCUUS B
pacCMaTpUBACMBbIX SABJICHUAX,

BHOCUTb KOPPCKTHUBBI B  ACATCIIBHOCTD,
OLCHHUBATb COOTBCTCTBHUC PC3YJIbTATOB MLCIIAM,
OLCHUBATb PUCKHU HOCJIGIICTBI/Iﬁ ACATCIBbHOCTH,

- pPa3BUBATb KpPCATHBHOC MBIIIJIICHUC IIPH

pEIICHUY )KU3HEHHBIX TTPOOIeM
0) 6a30BBIC HCCIEIOBATEILCKUE TEUCTBHS:

- BJIAJIETH HaBBIKAMH y4eOHO-
MCCJIEIOBATEILCKON u MPOEKTHOM
eI TEIILHOCTH, HaBBIKAMH pa3penieHus
mpo0em;

- BBUBJIITH IIPUYMHHO-CJIEJACTBEHHBIE CBA3U U
AKTyaJu3UpoBaTh 3a7ady, BBIABUTATb THIIOTE3Y]
€€ pEeueHus, HAaXOAUThb AaApPryMEHTHl IS
ITOKA3aTEIbCTBA CBOUX YTBEPIKICHHM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELLIEHUS;

- QHAJIM3UPOBATH IIOJYYECHHBIE B XOJE PELICHHUS
3a1a4M Pe3yNbTaThl, KPUTUYECKN OLICHUBATH X
ITOCTOBEPHOCTD, IIPOTHO3UPOBATh M3MEHEHHE B

HOBBIX YCJIOBHIX,

HAXOJIUTh TPOU3BOJAHBIC AIEMEHTAPHBIX (PYHKIUH,
MCITI0JIb3YsI CIIPABOYHBIE MaTepUaIbl, UCCIEI0BATh B
MPOCTEHIINX CITydasx QYHKIIMA HA MOHOTOHHOCTb,
HAXOJUTh HANOOJBIINE U HAUMEHBIINE 3HAUCHHUS
(byHKIHi; CTpOUTH rpa) KK MHOTOUJICHOB C
MCIIOJIb30BaHUEM arapaTa MaTeMaTHIeCKOTo
aHaJIn3a; IPUMEHITH IPOU3BOIHYIO IIPU PEILICHUU
3a]a4 Ha JABMO)KEHUE; PelIaTh MPaKTUKO-
OpPUEHTHPOBAHHbBIE 337]a4l HAa HAUOOJIbIINE U
HAaUMEHBIIINE 3HAYCHHS, Ha HaX0XK/ICHNE TYTH,
CKOPOCTH U yCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATHSIMH: pallHOHATHEHAS
(byHKLHSL, TOKa3aTeNbHas QYyHKIHUSA, CTENIEHHAs
byHK1Ms, TorapudMuyeckast QyHKIUs,
TPUTOHOMETPHUUECKHE (PYHKIIUU, OOpaTHBIC
(GyHKIUNA; YMEHUE CTPOUTH IPAPUKU U3YyUEHHBIX
(byHKIIMIA, UCTIONB30BATh TPaPUKU MTPU U3yUCHUH
MPOIIECCOB U 3aBUCHUMOCTEH, TP PEIICHUHU 3314 U3
IPYruX y4eOHbIX MPEIMETOB U 3a7a4 U3 peabHON
KU3HU; BBIpaXaTh POpMyIamMu 3aBUCUMOCTH MEXITY
BEITNIMHAMU;

- YMETbh pelIaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIOB (B
TOM YHUCJI€ Ha TIPOLIEHTHI, I0JIU U YaCTH, Ha
BUKEHHE, pad0Ty, CTOMMOCTh TOBapOB U YCIIYT,

- YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIILHYIO

HaJIOI'u, 3aJa4u U3 obiacTu yYpaBJICHUSA JIMYHBIMHA U




M ITPAKTUYICCKYIO obmactu KHU3HCOACATCIBHOCTH,
YMCTb HHTCTPHPOBATL 3HAHUA M3 PA3ZHBIX

MPEIMETHBIX 00J1acTei;

- BBIBUTATh HOBBIC HWJIEW, IMpeaJiaraTh
OpUTHHATHHBIC TTOXO/IBI U PEIICHUS;
M CIIOCOOHOCTP WX  HCIOJB30BAHHUSA B

[M03HABATCILHOU U COHH&J’IBHOﬁ IIPAKTHUKC

CEeMEHHBIMU (PMHAHCAMM ); COCTABIISATH BBIPAXKCHUS,
YpaBHEHHUS, HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBUIO 33J]a4H, UCCIIEIOBATh MMOJIYYCHHOE
pEIICHNE U OIEHUBAThH MPABIOTIOI00HOCTh
PE3yNbTATOB;

- YMETb OTICPUPOBATH MOHATHUSIMU: CPEIHEES
apu(pMeTHIecKoe, MeInana, HanboJbIIee U
HaWMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YUCIIOBOT'O Habopa;
YMEHHUE U3BJICKATh, MHTEPIPETHPOBATH
nH(OpMAITHIO, TIPEICTABIICHHYIO B Ta0IUIAX, HA
muarpaMmax, rpaukax, OTpakarollyro CBOMCTBa
pEeaNbHBIX TPOIIECCOB U SBJICHUH; TTPEICTABIIATH
MH(pOPMAITHIO C TIOMOIIBIO TAOJIUI] U THarpaMM;
MCCJIEIOBATh CTATUCTUYECKUE JJAHHBIC, B TOM YHUCIIE
C MpUMEHEHHEM TpadUIeCKUX METO/I0B U
HIIEKTPOHHBIX CPEICTB;

YMETh OTIEPUPOBATH OHATUSAMU: CITyYalHBIN OITBIT
1 CITydaifHOE COOBITHE, BEPOSITHOCTh CITy4aliHOTO
COOBITHS; YMCHHUE BBIUUCIISATH BEPOSTHOCTH C
MCITOJIb30BAaHUEM TPa(PUIECKUX METOJIOB,;
MPUMEHSATH (DOPMYJITBI CIIOKCHHS 1 YMHOXKCHUS
BEPOSITHOCTEM, KOMOMHATOPHBIC (DAKTHI U (HOPMYJIBI
[P PEIIEHUH 3a]1a4; OIICHUBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIYYailHbIMU




BEIIMYMHAMU; YMEHUE TPUBOUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA 0OJIBIIUX YKCEI B TPUPOTHBIX
1 OOIIICCTBCHHBIX SIBIICHUSX;

- YMETh ONIEPHPOBATH MOHATHAMH: TOYKA, IPsSMas,
MIOCKOCTh, POCTPAHCTBO, JABYIPAHHBIN YTOI,
CKPCIIMBAIOIINECS TPSIMBIC, TAPAIICIIBHOCTD U
MEPIICHIUKYJIIPHOCTD MIPSIMBIX M IJIOCKOCTEH, YTO
MEXKTy TIPSIMBIMH, YTOJI MY TPSIMOU U
MIOCKOCTBIO, YTOJI MEXKTY IJIOCKOCTSIMH,
PaCCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEXKTy TIPSIMBIMH, PACCTOSTHAC MEXKITY
MIOCKOCTSIMH; YMEHHE UCTIOIb30BaTh IPU PEIICHUH
3a/1a4 U3YYCHHBIC ()aKThl U TEOPEMBI IFITAHUMETPHH;
YMCHHE OIICHUBATh pa3Mepbl 00bEKTOB
OKpY’KafoIIero Mupa,

- YMETh ONIEPUPOBATH MMOHATHUSAMHI: MHOTOTPaHHUK,
CeUeHHE MHOTOTPaHHHKA, Ky0, Iapaiie/IeIuIie]I,
npu3Ma, mupamMuaa, Gurypa v moBepXHOCTh
BpallleHus, IIMIMHAP, KOHYC, 11ap, cdepa, ceucHus
(burypsl BpaleHus, II0CKOCTh, Kacaromasics
cdepbl, MUITUHPA, KOHYCa, IJIOMAIb IIOBEPXHOCTH
MTUPAMHU/IBI, TTPU3MBI, KOHYCA, [IIIHHAPA, TUIOIIAh
cdepsbl, 00beM Ky0a, IPSIMOYTOIBLHOTO
napajuieNieuIe/1a, TUPaMuIbl, TIPU3MBI, [IHJIUHPA,

KOHYyCa, I1apa; yMeHHue n300pakaTh MHOTOI'PAaHHUKH




1 IOBEPXHOCTH BPAILIEHUS, UX CEUECHHUSI OT PYKH, C
[MOMOIIIBIO YEPTEHKHBIX UHCTPYMEHTOB U
HIIEKTPOHHBIX CPE/ICTB; YMEHHE PaclO3HABATh
CUMMETPHIO B MTPOCTPAHCTBE; YMEHHE PAaCIO3HABATh
MpaBUILHBIC MHOTOTPAHHUKH;

YMETh OTIEpUPOBATH MOHATHSAMU: IBKECHUC B
[IPOCTPAHCTBE, 0I00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCII0JIb30BAaTh OTHOIIECHUE TUIONIAIeH MOBEPXHOCTEN
1 00bEMOB MOI00HBIX (DUTYP TIPHU PEILICHUU 3a]1a4;

- YMETb BBEIYHCIIATh T€OMETPHUCCKIE BEITMUNHBI
(myMHa, yroJi, IIoalb, 00beM, TIJIO0IIA b
[MOBEPXHOCTH ), UCTIOJIb3YS U3YUEHHBIE POPMYJIIBI U
METOJIBI;

- YMETb OTIEPUPOBATH MOHATUSMU: TIPSIMOYTOJIbHAS
CHUCTEMa KOOPJMHAT, KOOPJAUHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BEACHHE,
YTOJI MEX]Ty BEKTOPaMH, CYMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOPA HA YMCIIO; HAXOAUTD C
MOMOIIIBIO M3YYCHHBIX (POPMYIT KOOPAMHATHI
CepeIHBI OTPE3KA, PACCTOSTHUE MEKITY JBYMSI
TOYKAMU;

-yMETb BBIOUPATH MOIXO AN N3YICHHBIA METO/
IS peIeHus 3a/1a49H, Paclio3HaBaTh
MaTeMaTU4ecKne (PaKThl 1 MATEMATHUYECKUE MOJICTTH

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




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

YMETh ONIEPUPOBATH MTOHITUAMU: OINPEICIICHUE,
aKCUOMa, TEOpEMa, CIECICTBUE, CBOMCTBO, ITPU3HAK,
TOKa3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITUPOBKH;
ymeHue GopMyIupoBaTh 00OpaTHOE U
[TPOTHUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOINUTD
[IPUMEPBI U KOHTPIIPUMEPHI, UCIIOIB30BATH METO
MATEMATUYECKON MHIYKIIUW; TPOBOAUTH
TOKa3aTeIbHbBIC PACCYKICHUS MPU PEIICHUN 3324,
OLICHUBATH JIOTUYECKYIO MPaBUILHOCTh
pacCyKJICHUN;

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

- YMETh OIEPUPOBATH MOHATUAMHU: Tpad, CBA3HBII
rpad, nepeBo, MUK, Tpad Ha MIOCKOCTH; YMECHHE
3a/1aBaTh M OMUCKHIBAThH Tpadbl pa3IMUHBIMU
crioco0aMu; UCIIOIh30BaTh Tpadbl TP PEIICHUN
3a71a4;

- YMETbh CBOOOJIHO ONEPUPOBATH MOHATUSIMHU:




COYETaHHE, IEPECTAHOBKA, YUCIIO COUETAHUM, YUCIIO
MepecTaHoBOK; OMHOM HploTOHA; ymMeHue
MPUMEHSATh KOMOMHATOPHBIE (DaKThl U PACCYKIACHUS
IIJIs1 pEILICHUS 3a1aY;

-yMETh ONEPUPOBATH MOHATUAMU: HATyPAIbHOE

YU CJIIO, LIEIIO€ YUCIIO, OCTATOK MO MOAYJIIO,
palMOHAIBLHOE YKCIIO, UPPALMOHAIBHOE YHUCTIO,
MHO>KECTBa HATYPaJIbHbIX, LIEIIbIX, PAIMOHAJIbHBIX,
TeCTBUTEIBHBIX YUCEI; YMEHUE UCTI0JIb30BaTh
MPU3HAKU JIETMMOCTU, HAUMEHBIINUNA 00T
eTuTeNnh U HauMEHbIIee 0011iee KpaTHOE, AITOPUTM
EBKIMIa IpU pEILIeHUH 3a]1a4; 3HAKOMCTBO C
PA3JIMYHBIMU MMO3UIIMOHHBIMU CHUCTEMaMU
CUMCJICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MTOHATUSIMHU:
CTETICHbB C IIEJIBIM TTOKA3aTesieM, KOPEHb
HATYpaJIbHOM CTENEHU, CTETIEHb C pallMOHATIBLHBIM
MMoKa3aTeJIeM, CTCIICHD C JCHCTBUTEIHLHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, Jjorapudm uucia,
CHUHYC, KOCUHYC U TaHT€HC MMPOU3BOJIBHOTO YHUCIIA;

- YMETh ONEPUPOBATH MOHSATUAMU: TOXKIECTBO,
TOXJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEpPABEHCTBO, CUCTEMA YPaBHEHUIN U HEPABEHCTB,
PAaBHOCHJIBHOCTh YPABHEHUI, HEPABEHCTB U CHUCTEM,

PallMOHAJIbHBIC, UPpPAINOHAJIBHBIC, ITIOKA3aTCJIbHEBIC,




CTEIEHHbIE, Jorapu(pMHuUecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U
CHCTEMBbI; YMEHHUE peliaTh ypaBHEHHUsI, HEPAaBEHCTBA
Y CICTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
peliaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
mapaMeTpoM; MIPUMEHSTh YPaBHEHUS, HEPABCHCTBA,
MX CUCTEMBI JUI PEIICHUs MaTEMaTHUECKUX 3a7a4d U
3a]1a4 U3 pa3IMYHbIX 00JacTel HayKH U peaslbHOM
KU3HU;

-yMETh CBOOOIHO OTNIEPUPOBATH MOHATUSIMU: TpaduK
(byHKIMH, 0OpaTHas QYHKIMS, KOMIO3ULUS
(byHKUMNA, TMHETHAs QYyHKUNS, KBaApaTUYHAs
(byHKLHS, CTeTIEHHAs (PYHKIIUS C LeJIbIM
oKa3aTesieM, TPUTOHOMETPUYECKUE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETpHUUECKUE QYHKIIUH,
MoKasaTesibHas 1 lorapudmuueckas GyHKIINU;
YMEHUE CTPOUTD rpaduku QyHKIH, BBITOTHSITh
npeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

YMEHUE UCI0JIb30BaTh rpaduku GyHKUUN IS
M3YYCHHUS MTPOLIECCOB U 3aBUCHMOCTEN P
pelieHny 3a7a4 U3 APYyTux y4eOHbIX MPEIMETOB U
U3 peasibHOM KU3HU; BbIpaXaTh popMyIaMu
3aBHCHUMOCTH MEXYy BEJIMUYNHAMU;

YMEHHE CBOOOTHO ONIEPUPOBATH MOHITHSIMHU:

YEeTHOCTb (DYHKIIMH, TEPUOAUYHOCTH (QYHKIIUH,




OTrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKITUH, SKCTpeMyM (YHKIIMH, HAUOOJIbIIIEE U
HAaUMEHbIIIee 3HAYCHUS (PYHKIIMH Ha TPOMEXKYTKE;
YMEHHE MMPOBOJIUTH HCCIIe0BaHne QyHKIINH;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpapuKu
(yHKUMNA 151 pelIeHus1 ypaBHEHUI, HEPABEHCTB U
3ajay ¢ mapaMeTpamu; U300paxkaTh Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEILICHUIN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

-yMETh CBOOOIHO ONIEPUPOBATH MOHATUSIMU:
MOCJIeI0BATEIHLHOCTD, apudMeTHIecKas
MpOrpeccusi, reOMeTpruIecKast IpoTrpeccus,
0EeCKOHEYHO yObIBAIOIIAsl FT€OMETpHUECKas
porpeccusi; yMeHue 3aJ1aBaTh
0CJIEZI0BATEIBHOCTH, B TOM UHCJIE C TOMOIIbIO
PEKYPPEHTHBIX POPMYII;

- YMETb ONEPUPOBATH MOHATUSIMU: HENPEPHIBHOCTD
(yHKUIMH, aCUMIITOTHI rpaduka PyHKIMK, epBas v
BTOpast MPOM3BOHAS (PYHKIIMH, TEOMETPUUECKUN U
(bu3MUECKrii CMBICI POU3BOIHOM, TEPBOOOpA3HAs,
OTpeeNIeHHbIA UHTETpall; yMEHUE HaXOAUTh
ACUMITOTHI rpadrka PyHKIHUN; YMEHHE BHIYUCIISATH
[IPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U
KOMIO3UIMH (PYHKIIHI, HAXOAUTh YpaBHEHHE

KacaTeJlbHOU K rpauKy QyHKIUU;




YMEHHUE UCIOJIb30BATh IPOU3BOJAHYIO IS
MCCIIeI0BaHMs (DYHKIUHN, I HAXOXKICHUS
HAWTYYILIEro PEeleHUs B MPUKIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-PKOHOMUYECKUX U (PU3MUECKUX 3a/1a4ax,
TUTSL ONIPEIEIICHNS CKOPOCTH M YCKOPEHUS; HAaXOIUTh
MJI0IIAAN U 00BEMBI (PUTYp € TOMOILBIO UHTETpaa;
[PUBOJAUTH MPUMEPHI MATEMATHUYECKOTO
MOJICIIUPOBAHUS C TOMOIIBIO TU(DPEepeHITNATBHBIX
YPAaBHEHUI;

- YMETh ONEPUPOBATH MOHATHSIMHI: KOMIUIEKCHOE
YICII0, COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb
1 apryMEHT KOMIUIEKCHOTO YMCIIa, (hopma 3anucu
KOMIUIEKCHBIX Uncel (TeoMeTpudecKas,
TPUTOHOMETpHUUECKAs U alreOpanyeckas); yMeTh
MPOU3BOAUTH apu(PMETHUECKUE TEUCTBUS C
KOMITJIEKCHBIMU YMCJIAMH; TIPUBOIUTH TIPUMEPbI
MCITOJIb30BAHUSI KOMIICKCHBIX YHUCETT;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
cpeaHee apupMeTHUECKOE, MeIMaHa, HauOoJbIIIee U
HAaUMEHbIIIee 3HAYCHHS, pa3Max, TUCTIePCHs,
CTaHJapTHOE OTKJIOHEHUE ISl OMTMCAHUS YUCITIOBBIX
TAaHHBIX; YMEHUE UCCIIEI0BATh CTATUCTUYCCKUE
TaHHBIC, B TOM YHCJIE C TPUMEHEHUEM TpadruaecKux
METOJIOB U JIEKTPOHHBIX CPEICTB; rpaduuecKu
MCCJIEI0BATh COBMECTHbBIEC HAOIIOACHUS C TOMOUIBIO




MarpaMM pacCenBaHUs U JIMHEMHOUN perpeccuy;

- YMETh HaXOJIUTh BEPOSITHOCTH COOBITUM C
MCIIOJIb30BaHUEM TpaduIeCcCKIX METO/I0B;
[IPUMEHSTH ISl pelIeHUs 33a]1a4 (POPMYJIbI
CJIOKCHHS 1 YMHOXECHHS BEPOSITHOCTEH, PopMyITy
[OJIHOM BEepOSITHOCTH, (hopmyny bepHyru,
KOMOMHATOpHbIE (haKThl U (HOPMYJIBI; OLIEHUBATh
BEPOSATHOCTH PEANIbHBIX COOBITUI; YMEHHE
OIEepUpPOBaTh NOHATHAMMU: CiIy4yailHas BEJIM4HMHA,
pacnpeneneHue BEpoSITHOCTEN, MaTEMAaTUYECKOE
OKUJIaHUE, TUCTIEPCUs U CTAaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BEJIMYMHBI, PYHKIMU paclpeeeHus U
MJIOTHOCTU PABHOMEPHOT'O, TOKA3aTEIbHOIO U
HOPMAJIBHOTO PacipeieICHUI; yMEHUE
MCI0JIb30BaTh CBOMCTBA U3YUYECHHBIX pACTIPEACICHUN
ISl peIIeHUs 3a/1a4; 3HAKOMCTBO C IMOHATUSMH:
3aKOH OOJIBIIIUX YHCEI, METOJIbI BBIOOPOYHBIX

M CCJIEIOBAHMI; YMEHUE MPUBOAUTH MPUMEPHI
[POSIBJIICHUS 3aKOHA OOJIBLIUX YKCE B IPUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOJHO ONEpUPOBATH MOHATUAMHU: TOUKA,
MpsiMasi, II0CKOCTb, TPOCTPAHCTBO, OTPE3O0K, JIyY,
[JIOCKAW YIOJI, ABYTPAHHBIM YIOJI, TPEXTPAHHbIN
YT0J1, IEpECEKArOLIUECs, apaJIeIIbHbIE U

CKPCIIUBAIOIIUECS ITPAMBIC, ITaAPAIICIIbHOCTD U




MEPIICHIUKYIIPHOCTD MPSIMBIX M IJIOCKOCTEH, Yo
MEXKTy TPSMBIMH, YTOJI MEXIY TPSIMOU U
MIOCKOCTBIO, YTOJI MEK/Y TIIOCKOCTSIMU; YMEHUE
MCITOJIB30BATh TIPH PEIICHUH 3a7]a4 U3y4CHHbIE
(aKThl ¥ TEOPEMBI TNIAHUMETPUHN; YMEHUE
OIICHHBAThH Pa3Mephl 00BEKTOB B OKPYKAIOIIEM
MUpPE; YMEHHUE ONEPUPOBATH MOHATUSIMHU:
MHOTOTPAHHHK, CEYEHHE MHOTOTPaHHUKA,
MpaBUJIbLHBIN MHOTOTPaHHUK, TPU3Ma, TUpaMua,
(burypa u TOBEPXHOCTh BPAIICHUS, IUITUHAD, KOHYC,
mrap, cepa, pa3BepTka MOBEPXHOCTH, CEUCHUS
KOHYyCa ¥ MIJINHIPA, TapaIeIbHbIC OCH WITH
OCHOBAHUIO, CEUEHUE MIapa, MIOCKOCTh,
Kacarorasicsi cepsl, IUITUHAPA, KOHYCa; YMEHHE
CTPOUTH CEYCHNE MHOTOTPAHHUKA, U300paXKaTh
MHOTOTPAHHUKH, GUTYPHI U TIOBEPXHOCTH
BpAIICHUS, UX CEYEHUSI, B TOM YHUCJIE C TTOMOIIBIO
DIICKTPOHHBIX CPEACTB; YMEHHUE MPUMCHSTh
CBOMCTBA TEOMETPUUICCKUX (HUTYP, CAMOCTOATEIHHO
(hOopMyIUPOBATh OMPEACIICHUS N3y4aeMbIX (DHUTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX W MPHU3HAKAX
reoMeTpUYeCKux (Uryp, 000CHOBBIBATH HIIN
OTPOBEPTaTh UX; yMEHHUE MPOBOAUTH
Kiaccu(PpuKanuio GUTyp 1Mo pa3aTuaHbIM MIPU3HAKAM,
BEITIOJTHATH HEOOXOUMBIC TIOTIOJIHUTEIBHBIC




[MOCTPOCHUS;

YMeTb cBOOOIHO ONEpUPOBATH OHITUSIMHU:
ionaab GUrypsl, 00beM QUrypbl, BETUUMHA yTIa,
paccTosIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE
MEXKTy TPSAMBIMH, PACCTOSHUE MEXKITY
MIOCKOCTSIMU, IJIOMIAAb cepsl, TUIoaab
[OBEPXHOCTU IMUPaMU/Ibl, IPU3MBI, KOHYCA,
WIMHIPA, 00BeM KyOa, IpSIMOYTOJIbHOTO
napajuiesenuneaa, MupaMuIbl, TPU3MBbI, [HUJIAHIPA,
KOHYcCa, Il1apa; yMEHNE HaXOAUTh OTHOIIICHHUE
00BEMOB NTOTOOHBIX UTYD;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
NBKCHHE, TApaJUIeTbHBIA IEPEHOC, CHMMETPHSI Ha
[JIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
mpeoOpa3zoBaHue Moa00us, MO00HbIE (DUTYPHI;
YMEHHE pacro3HaBaTh paBHbIE U OJI0OHbIE
(Gurypsl, B TOM 4ucCiI€ B IPUPOE, UCKYCCTBE,
ApXUTEKTYpE; YMEHHNE UCTIOIb30BaTh
reOMEeTPUYECKHE OTHOIIICHUS, HAXOIUTh
reOMETPUUYECKUE BEJIMUMHBI (IJIMHA, YTOJ, TJIOMAab,
00BeM) TIpH pEIICHUH 3374 U3 APYTUX yUeOHBIX
[MPEIMETOB U U3 PEATIbHOW JKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSIMHU:
MPSIMOYTOJIbHASL CHUCTEMA KOOPAUHAT, BEKTOP,

KOOPpAMWHATLI TOYKHW, KOOPAWHATBI BEKTOPA, CyMMa




BEKTOPOB, POU3BEACHNUE BEKTOpA HA YUCIIO,
pasyioKeHUEe BEKTopa o 6a3ucy, CKaJIIpHOe
[MPOU3BEICHUE, BEKTOPHOE MPOU3BEAECHUE, YOI
MEXKy BEKTOPAMU; YMEHUE UCIIOIb30BATh
BEKTOPHBIA U KOOPAUHATHBIN METOJI ISl PELICHUS
rCOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX
[IPEIMETOB; ONEPUPOBATH MOHATUIMHU: MaTpHUIla 2X2
1 3x3, ONpeeIuTe b MATPUIILI, TEOMETPUUECKUN
CMBICJI OTIPEICITUTEIS;

- YMETh MOJICJIMPOBATh PEAIbHBIE CUTYallUU Ha
SI3bIKE MATEMATUKH; COCTABJISITh BRIPAXKEHUS,
YPaBHEHHSI, HEPABEHCTBA U UX CHUCTEMBI 10
YCJIOBHIO 3aJ1a4, UCCIIEA0BATH NOCTPOCHHBIE
MOJICITH C UCITOJIb30BaHUEM alllapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJIbTAT;
CTPOUTH MAaTEMaTHYECKUE MOIEIHU C TOMOIIBIO
FEOMETPUYECKUX TTOHITUN U BEJIUYNH, PELIATH
CBSI3aHHBIC C HUMU MPAKTUYECKUE 3a/1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIEINIb U
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3yJIbTaT; PEIIATh
[MPUKJIAIHBIC 33JIJa4 CPEACTBAMU MAaTEMAaTHYECKOTO
aHaJIM3a, B TOM YHCJE COIIMAIbHO-D)KOHOMUYECKOTO
1 (DU3MUECKOro XapaKkTepa;

- YMEHHUE BBIOMPATH MOAXOISIINN METOT 15

PCIICHUSA 3aaa491; TIOHUMAaHHUEC SHAYNMOCTHU




MaTEMaTUKHU B U3y4ECHUH NIPUPOIHBIX U
OOIIIECTBEHHBIX ITPOLIECCOB U SBJICHUI; YMEHUE
PAcCIIO3HAaBaTh MPOSIBIICHUE 3aKOHOB MAaTEMATUKH B
MCKYCCTBE, YMEHHUE NPUBOJIUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOU
MaTeMaTHYECKON HAYKH

OK 02. Ucnons3oBaTh
COBPEMEHHbBIE CPE/ICTBA
[MOKMCKa, aHAIN3a U
MHTEPIPETAINH
MH(pOpMauu, 1
MH(DOpMaMOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJIHCHUS 33144
poheCCHOHAIBHOM

e TeTbHOCTU

B 00;1acTH IECHHOCTH HAYYHOTO TTO3HAHUS:
-c(hOpPMUPOBAHHOCTD
COOTBETCTBYIOIIETO

MHPOBO33PEHUS,
COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHOW MPAKTUKH,

KYJIbTYD,
CHOCO6CTBYIOH_[eFO OCO3HAaHHUIO CBOCTO MCCTa B

OCHOBAHHOTO Ha JIAAJIOTE
[MOJINKYJIbTYPHOM MUPE;
- COBEPIIEHCTBOBAHUE SI3BIKOBOM 51

YUTATEIILCKOM  KYJBTYpbl  KaK  CpPEACTBY
B3aUMOJCUCTBUSA MEXAY JIOJbMUA W TO3HAHUSA
MHPA;

- OCO3HAHME LIECHHOCTU HAYYHOW JEATEIBHOCTH,
OCYIIECTBIISITh

FOTOBHOCTh IPOEKTHYIO U

MCCIIEI0BATENIbCKYIO NEATEIBHOCTD
WHVBUAYAJIBHO U B IPYIIIIE.

OBnaneHue  YHUBEPCAJIBHBIMH  Y4€OHBIMU
[T03HABATEJIbHBIMU ICUCTBUSAMMU:

B) paboTa ¢ uHpOpMaIHEi:

- YMCTb OIICPHUPOBATL ITOHATHAMHU:. pallHOHAJIbHALA

GyHKIUs, TMOKa3aTenbHas (yHKUUS, CTEINEeHHas
byHKIIHS, JorapupMuyecKast byHKIMS,
TPUTOHOMETPUYECKHUE GbyHKUINH, oOpaTHbIE

(yHKUMH;, yYMEHHE CTPOUTh rpaduKu H3YYEHHBIX
(yHKUMIA, WCIONB30BaTh TpauKu NpH HU3YyYEHUU
[IPOLIECCOB M 3aBUCUMOCTEN, IPU PELICHUH 3a1a4 U3
PYrux y4eOHBIX MPEIMETOB U 3a/lay U3 pealibHOM
KU3HU; BbIpaXkaTh (OpMyJIaMU 3aBUCUMOCTH MEXTY)|
BEJIMYMHAMU;

- yYMETh ONEPHUPOBaTH MOHATUSIMU: TOXKIECTBO,

TOXKJCCTBEHHOE  IpeoOpa3oBaHHWe,  ypaBHCHHE,

HEpPaBEHCTBO, CHCTEMa YpPAaBHEHUN M HEPABEHCTB,

PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM,
palMOHAJIbHbIC, UPPALUOHAIIBHBIE, MTOKA3aTEIIbHbIC,
CTEIICHHBIE, jorapuMUIecKue,

TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA W
CUCTEMBI; YMETh PELIaTh YPABHEHUS, HEPABEHCTBA Y|

- BIIAQJETh HABBIKAMHU MOJYy4Y€HUsS HH(}oOpmanuu

CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX IIPUCMOB; PCHIATH




13 NCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSITEIIBHO
OCYLIECTBJIATh MOUCK, aHAIIN3, CUCTEMATU3ALINIO
M HUHTEpIpeTanuio HWHOOPMALUUA Pa3TUYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opMaTax ¢
Y4E€TOM Ha3HadYeHHs WHQPOpMALMK M IEeJIEBOU
ayJUTOPUH, BBIOUpas ONTUMAIbHYIO (QopMy
[IPEJCTABICHNS U BU3YAIIU3aALINY;
- OLICHMBATb [JOCTOBEPHOCTb, JIETUTUMHOCTD
MH(pOpMAIMU, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- MCIOJIb30BaTh CpencTBa MH(OPMAIIMOHHBIX U

KOMMYHHKAalIUOHHBIX TEXHOJOTUH B PEIICHUN

KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX 151
OpraHW3allMOHHBIX 3a7a4 C  COOJIOZICHUEM
TpeOOBaHMIA 3PrOHOMUKH, TEXHUKHU

0e30macHOCTH, TUTHUEHBI, pecypcocOepeKeHus,

MPaBOBBIX W OTHYECKUX  HOPM,  HOPM
MH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BJIQJICTh HaBBIKAMH PACITO3HABAHUS W 3alllUTHI

nH(bOopMaIuu, THPOPMAITMOHHOW 0e301MacHOCTH

YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM,;
[IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, MX CHCTEMBI
U1 pEelIeHUsT MATEeMaTUYECKUX 3a1ad M 3a1ad U3
pa3IMyYHBIX 00JacTel HAYKH U PEaIbHOM JKU3HU;

YMETh CBOOOTHO OIEPUPOBATH TMOHATHUSIMHU:
BIDKEHNWE, TTapaluIeIbHBIN TIEPEHOC, CHMMETPHS Ha|
[JIOCKOCTH W B IIPOCTPAHCTBE,
npeobpa3zoBaHue TO0J00MsA, MMOJ00HBIE (UTYPHI;

YMCTb paCIiIO3HABATh PABHBIC U HOIIO6HI>IG (bHI’ypBI,

MIOBOPOT,

B TOM YHCJIE B TIPHPOJE, NCKYCCTBE, apXHUTEKTYpE;
YMETh HCITOJIH30BaTh T€OMETPUUYECKHE OTHOIICHHS,
HAXOJIUTh TEOMETPUUYECKHIE BEIMUMHBI (JITTMHA, YTOI,
1011131, 00bEM) TIPU PEUICHUU 3aJlady U3 JIPYTHUX
Y4eOHBIX MPEIMETOB U U3 PEATbHOMN KU3HU

ITUYHOCTH

OK 03. IImanupoBate 1 | B obnactu JyXOBHO-HPAaBCTBEHHOI'O- YMETh ONEPUPOBATH IOHATHUAMM: PALMOHAJIBHBIE,
[pEanr30BbIBATH BOCIIUTAHUS: MppalMOHAIbHbIE, I[IOKA3aTEJIbHbIE, CTEIECHHBIE,
COOCTBEHHOE = c(hOpMHPOBAHHOCTH HPaBCTBEHHOTOPIOrapu(pMUYECKUE, TPUTOHOMETPUYECKHE




npodeCcCUOHATBHOE U
ITMIHOCTHOE Pa3BUTHE,
[peIITPHHIMATETHCKYFO
e TeTLHOCTD B
mpodeccuoHaTbHOM
chepe, UCIOIB30BaTh
3HAHUS 110 PHHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUAX

CO3HAaHUs, STHYCCKOI'O IIOBCACHMA,

- CITOCOOHOCTh OLICHUBATDb CUTYyaluro )41
[MPUHUMATb OCO3HaHHBIC PpCIICHUS,
OPHUCHTUPYACH Ha MOPaJIbHO-HPABCTBCHHBIC

HOPMBI U [ICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYMBOTO OyAyIIEro;

-  OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
ponutensiM W (WIM) JPYrUM UJIE€HAM CEMbH,
CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
[PUHATHAS [IEHHOCTEM CEMEMHOM KU3HU B

COOTBCTCTBHUHU C TPpAAUIHUAMU HAPOIOB POCCI/II/I;

OBnajieHle YHUBEPCATbHBIMU PETYJISITUBHBIMU
ITCVICTBUSIMU:

a) caMOOpraHu3aIlus:

- CaMOCTOSITETILHO OCYILIECTBIISITH
MO3HABATEILHYIO  JCSTENBHOCTb,  BBISBIISTH
npoOiemMbl, CTaBUTb U (POPMYJIHMPOBATH
cOOCTBEHHBIE 3aJjadyd B  00pa3oBaTeNIbHOM

NMEeSATeIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;
- CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEUICHUS
MpoOJIeMBbI C YYETOM HMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK,
CEYCHHE MHOIOTpPaHHHUKA, KyO, Napajuielenunen,

npusMa, nupamuaa, ¢urypa © = MOBEPXHOCTH
BpallleHus, IIMIMHAP, KOHYC, map, chepa, CeUeHHs
(Gurypel  BpamieHus, IJIOCKOCTb, Kacaroulascs

cdepsl, MWIMHAPA, KOHYCA, TUIONIAJb MOBEPXHOCTH
MUpamMubl, MPU3MbI, KOHYCa, NUIUHAPA, IUIOIIA]b
cdepsbl, o0BeM KyOa, MPSIMOYTOJILHOTO
napajuieenuneaa, TUPaMuIbl, TPU3MbI, IHIHHIPA,
KOHYCa, IIapa; yMEHUE N300pakaTh MHOTOTPAaHHUKH
1 TIOBEPXHOCTH BpAICHUS, UX CEUYCHHUS OT PYKH, C
MOMOIIIHIO

YCPTCIKHBIX HHCTPYMCHTOB 141

PIEKTPOHHBIX  CPEJICTB;

CUMMCTPHUIO B IIPOCTPAHCTBEC, YMCTH PACIIO3HABATH)

YMETh  pacro3HaBaTh)
MPAaBIJILHBIC MHOTOTPAaHHUKH;

- YMETh OIEPHPOBATH MOHATUSAMHU: TPSIMOYTOJIbHAS
CHUCTEMa KOOPJMHAT, KOOPIWHATHI TOYKH, BEKTOP,
KOOpPJMHATBl BEKTOpPAa, CKAJISPHOE IPOU3BEICHUE,
YTOJI
MPOW3BEICHNE BEKTOpAa HA YHCIO, HAaXOIUTh C
dbopmyn
paccTosiHUE MEXIy JBYMS

MEXIy BEKTOpaMH, CyMMa BEKTOPOB,

IIOMOIIBIO HN3Y4YCHHBIX KOOPpAWHATE]

CCpCArHbI OTPC3Ka,

TOYKaMHU

CrI0COOCTBOBATH (DOPMUPOBAHUIO U MTPOSIBICHUIO




[IIUPOKON JpYAUIIMM B Pa3HBIX 00JACTSX|
BHAHUM, IIOCTOSTHHO MOBBIIIATH CBOH
00pa30BaTENbHBIN U KyJIbTYpHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

MCITOJIB30BATh TPHUEMBI Pe(IICKCUU NJIsi OLICHKH
CUTyalliu, BBIOOpa BEPHOTO PEIICHUS;

- yMETh OIICHMBAaTh PUCKU U CBOEBPEMEHHO
[IPUHUMATH PEIICHUS IO UX CHUYKECHUIO;

B) SMOIIMOHAJIbHBIN WHTEIICKT,
[peAnoiaralonuii copMUPOBAHHOCTb:
BHYTpPEHHEU MOTHBAIUH, BKJIFOYAIOIIEH
CTpEMJICHUE K JIOCTHXKCHMIO IIeJIM U YCIEXYy,
ONITUMU3M, WHUIIMATUBHOCTD, yMEHHUE
JICMCTBOBATh, UCXOJS U3 CBOMX BO3MOXKHOCTEH;

- OMIATMH,  BKJIIOYAIOmICH  CIIOCOOHOCTH
[MOHUMAaTh YMOIMOHAIBHOE COCTOSHUE JPYTHX,
YIUTHIBATh ero npu OCYIIIECTBIICHUH
KOMMYHHUKAIIMH, CIOCOOHOCTb K COUYYBCTBHUIO U
COTEPEKUBAHMUIO;

- COIMAIIBHBIX  HABBIKOB,  BKJIFOYAOIIUX
CIIOCOOHOCTh ~ BBICTPAMBAaTh  OTHOIICHHUS C
NMPYTUMHU  JIIOJIbMH, 3a00TUTHCS, TPOSBIISATH
MHTEpPEC U pa3pemarh KOHMOIUKTHI

OK 04. DddexTnBHO
B3aMOJIECTBOBATL U

TOTOBHOCTD K CaMOpPa3BUTHIO,

- YMETh ONEPUPOBATH MOHITUSAMHU: CITYyYaWHBINA OIIBIT

CaAMOCTOATCIIbBHOCTH B CaMOOIIPCACIICHUIO,

W ClIy4ailHO€ COOBITHE, BEpPOSTHOCTH CIIy4ailHOTO




pa6OTaTB B KOJUNICKTUBEC U
KOMaH/IC

-OBJIaJICHUC HaBBIKAMH y4eOHO-
MCCJIEI0BATEIILCKOM, MPOEKTHOW U COLUAIBHOU
JICATEIILHOCTH;
OBnageHue YHUBEPCaIbHbIMH
KOMMYHUKATUBHBIMU JEHCTBUSIMU:

0) coBMeCTHas IeATeIbHOCTD:

- TMOHMMAaTh W UCIOJb30BaTh MNPEUMYIIECCTBA
KOMaH/JTHOW M MHANBUyaIbHON pabOTHI;

- NIPUHUMATH 1I€JIM COBMECTHOM JESITEIbHOCTH,
OpraHU30BBIBATh M KOOPAUHUPOBATH JEUCTBUS
110 €€ JOCTHKCHUIO: COCTABJISATH IIJIaH JICHCTBUM,
c

pacnpenensaTh MHEHUI

YYaCTHUKOB

pomu
00CyX)aTh

y4eToM
pe3yabTaThl

COBMECTHOM pabOThI;

- KOOPAMHUPOBATH M BBINOJHATH pPabOTy B
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pEAIIBHOTO,  BUPTYaJIbHOIO

KOMOMHMPOBAHHOT'O B3aUMOJICHCTBHS;
- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBEJACHUE B PA3IMYHBIX CUTYalUsX, POSIBISATh
TBOPYECTBO 151 BOOOpakxeHue, OBITH
MHULMATUBHBIM.

OBnazeHNe YHHUBEPCAIBHBIMU PETYISITUBHBIMY
NEHCTBUSAMMU:

') IPUHATHE Ce0s U APYTUX JTIOJCH:

CO6I>ITI/I$I; YMCTb BBIYUCIEATE  BCPOATHOCTL  C

MICII0JIb30BaHUEM rpaduyecKkux METO/IOB;
MPUMEHATH (POPMYJIBI CIOXKEHUS U YMHOXKCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYIIBI
Mpy pEUIeHUH 3a7ad; OILEHUBATh BEPOSATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH
BEJIMUYMHAMHU;  YMEHUE  IPHUBOJUTH  MPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOJHBIX

1 O6IH€CTB€HHI>IX SABJICHUAX,

CBOOOJIHO OINEpPUPOBATH MOHITUSIMHU:

C

YMETH

CTCIICHDb OCIbIM II0Ka3aTcJIEM, KOPCHb

HaTypaHBHOﬁ CTCIICHH, CTCIICHL C pPallMOHAJIbHBIM|

I10Ka3aTCIICM, CTCIICHb C I[CflCTBHTCJ'IBHBIM

(BEIIECTBEHHBIM) TOKa3aTejeM, Jiorapudm 4ucia,
CHUHYC, KOCUHYC ¥ TaHT€HC MTPOU3BOJILHOTO YMCJIA;

YyMETh CBOOOJTHO OIEPUPOBATH TMMOHATUSIMHU:

rpaduk GyHKIUU, oOpaTHAs PYHKIIHS, KOMITO3UIIHS

(byHKUMA, JuHEHHas (QyHKOUsA, KBaApaTU4yHas
(byHKkIus, creneHHas  (QYHKIUA C  LEJBIM
MoKa3arejieM, TPUTOHOMETpUYECKHEe  (DYHKIUH,
oOpaTHbIC TPUTOHOMETPUUECKHUE byHKIINH,

MoKazaTelibHas W Jiorapumudeckas QyHKIUU;
YMETh CTPOUTH Tpadukud (QYHKIUH, BBITIOIHSITH
mpeoOpa3zoBaHus rpa@uKoB (DyHKIIHIA;

OPUHUMATh MOTHBBI M apryMEHTBI IPYTHUX

YMETh MCHOJIb30BaTh Tpaduku QYyHKUUANA IS




JTIOJICH TIPH aHAJIN3€E PE3YJIbTaTOB JICSITCIIBHOCTH;
- TIpW3HABaTh CBOC IIPAaBO M ITIPABO JIPYTHX
TI0/ICH Ha OIINOKU;

- pa3BHBaTh CIIOCOOHOCTh TOHMMATh MHUDP C
MO3UIINU JPYTOTO YeJIOBEKa

M3y4eHUs] TPOLIECCOB M  3aBUCUMOCTEH  TMpu
pEIICHUH 3a7]a4 U3 JAPYTUX y4eOHBIX MPEAMETOB U
U3 pealbHOM KU3HHU; BBIpaXaTh (opmynamu
3aBHCHUMOCTH MEXy BEJIMUYNHAMU;

- CBOOOJHO OINEPUPOBATH MOHITHSIMH: YETHOCTH
(byHKUINH, MIEPUOANYHOCTD byHKUIMH,
OTrpaHUYEHHOCTD byHKIMH, MOHOTOHHOCTb
byHKIMHU, SKCTpeMyM (GYHKIHMH, HAuOOJbIIee U
HauMEHbIIee 3HAUCHUS (YHKIUM Ha MPOMEXKYTKE;
YMETbh MIPOBOJUTH HCCIIe0BaHNE (QYHKIIHH,

- yMEThb HCIONB30BaTh CBOWCTBA U TpaduKku
(GyHKUMIA 171 pelieHusl ypaBHEHUH, HEPABEHCTB U
3ajay ¢ [apamMeTpamM; — M300paxkaTb  Ha
KOOPAMHATHOM IUIOCKOCTM MHOXECTBA PEUICHUN

YPAaBHEHHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBasiTh
VCTHYIO ¥ TICBMEHHYTO
KOMMYHHUKAITMIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccutickon Oenepanuu
C Y4ETOM O0COOCHHOCTEH
COIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTa

B 001acTH 3CTETHYECKOr0 BOCITUTAHHUS:

- 3CTETUYECKOE OTHOILICHUE K MHpPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CHOpPTa, Tpyda W OOIICCTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTH BOCIIPMHHUMATh PA3IUIHBIC BUIbI
MCKYCCTBA, TPAJULMM W TBOPYECTBO CBOETO H
IPYTUX HApOJOB,
BO3/ICICTBUE UCKYCCTBA;

omymarb SMOIOMUOHAJIIBHOC

- YMCTb OIICPHUPOBATH IIOHATHUAMM: CpPCOHECC

apumeTnyeckoe, MeaAMaHa, HauOosblllee U

HAUMCHbBIIEE 3HAYEHWs, pa3Max, JUCHEepCus,

Habopa;
WHTEPIPETUPOBATH

CTAaHAAPTHOC  OTKJIIOHCHHUC  YHCJIOBOI'O

yYMEHUE W3BJIEKATh,
nH(OpMAIMIo, TPEICTABICHHYI0 B TabIuIax, Ha
muarpaMmax, rpaukax, OTPaXKaIoIIyl0 CBOWCTBA
peaTbHBIX IIPOIIECCOB W SIBJICHUM, IPEACTABIIATH

nH(pOpMAIMI0O C TOMOIIBIO TAOJUIl M JUarpamm;

- Y6C)KJI€HHOCTB B 3HAYUMMOCTH IJId JIUYHOCTH U

MCCICA0BATh CTATUCTUYCCKHUEC JAaHHBIC, B TOM YHCJIC




oOIIIECTBa  OTEUYECTBEHHOTO W MHPOBOTO
MCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPaIUIUN
1 HApOJHOTO TBOPUYECTBA;

- TI'OTOBHOCTb K CaMOBBIPAXXCHHIO B Pa3HLBIX

BHJaX HCKYCCTBA, CTPEMJICHHEC TIPOSBIIATH
KayeCTBa TBOPUECKOM JIMYHOCTH;

OBnanenue YHUBEPCATHHBIMU
KOMMYHHKATHBHBIMU JCHCTBHSIMH:

a) OOIIIeHHE:

- OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX cepax
PKU3HU;

- pacmo3HaBaTh  HEBEpOaJbHBIE  CPENICTBY
OOIIICHHs, TOHMMATh 3HAYEHUEC COIUAIBHBIX
3HAKOB, pacro3HaBaTh TIPEIITOCHUTKH
KOH(TUKTHBIX CUTyaIui U CMSTYATH
KOH(DJIUKTHI;

- PAa3BCPHYTO H JIOTHMYHO H3JIaraTb CBOIO TOYKY]
SPCHUA C UCIIOJIb30BAHHNEM S3BIKOBBIX CPCICTB

C IpPUMEHEHHEM TIpa@UuecKuX METOIOB U
DIIEKTPOHHBIX CPECTB;

- YMETH OIIEpUPOBATH MOHATUAMH: TOUKA, MpsMasd,
JNBYI'PAHHBIM  yTOJ,

MapajuiCJIbHOCTb U

[IJIOCKOCTh, ITPOCTPAHCTBO,
CKpELIMBAOIINECS MPSIMBIE,
MEPHEHANKYJIAPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl
MEXIy MPSAMBIMH,

yroJi

yroa MeXay TMpsMOd U
MEXKY
PAacCTOSIHME OT TOYKM 1O IUJIOCKOCTH, PACCTOSIHHE

IIJIOCKOCTBIO, IINTOCKOCTAMH,

MEXKTY IIPSIMBIMH, paccTosiHue MEKTY|
[JIOCKOCTSIMU;

- yYMEThb HCHOJIb30BaTh IIPM PEIICHUH 33134
M3ydeHHble (akThl W TEOPEMbl IUJIAHUMETPUHU;
YMEHHE OLICHUBATh pasmepsl O00OBEKTOB
OKpPY’KaroLIEro Mupa

OK 06 IIposBiATh
Ipa’KJaHCKO-
[aTPUOTHYECKYIO
[IO3ULUIO,
NIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEICHNE
Ha OCHOBE

- OCO3HaHHME OOYy4YarOUIUMHUCSI POCCUUCKOM
CPaXKJaHCKOW UJICHTUYHOCTH;

- LEJICHANPABIICHHOE pPa3BUTHE BHYTPEHHEU
JTYXOBHO-

HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoi

IMO3UIIMK JIMYHOCTHM Ha OCHOBC

Denepanii, HCTOPUYECKUX U HAIMOHAJIBHO-

YMETBH OIEPUPOBATH MOHATUAMHU: MPSIMOYTOJIbHAS
CUCTEMAa KOOPJIAMHAT, KOOPAUHATHI TOUYKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKASIPHOE NPOU3BEIECHNUE,
YTOJI MEKy BEKTOPAMH, CyMMa BEKTOPOB,
[IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOILBbIO U3YUYEHHBIX (POPMYIT KOOPAUHATHI

KYJIbTYPHBIX TpaauLui, dbopmMHpoBaHue

CepeANHBI OTPE3Ka, PACCTOSTHUE MEXKTY ABYMS




TPaJIUIIMOHHBIX
00I1IeYEIIOBEYECCKUX
[ICHHOCTEH, B TOM YHCJIC
C y4€TOM FapMOHH3ALUU
Me)KHAIIMOHAJIbHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUM, TPUMEHSTh
CTaHIAPThI
AHTUKOPPYIIITUOHHOTO
[MOBCICHUS

CUCTEMbl 3HAUUMBIX I[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MUPOBO33pPEHU, IPaBOCO3HAHUS,
HKOJIOTUYECKOMN KYJIBTYPBI, CIIOCOOHOCTH

CTAaBHUTb LCJIM U CTPOUTDH JKU3HCHHBIC IIJIAHBI;
B gactu IrpaXXaIaHCKOT'O BOCIIMTAHUA:
- OCO3HAHHUC CBOMX KOHCTHTYHHMOHHBIX IIPpAB H

00s13aHHOCTEM, yBa)KCHHE 3aKOHAa 7|
MPaBOIIOPSIKA;

- TPUHATHE TPATUIIMOHHBIX HAIMOHAIBHBIX,
0011IeYETIOBEYECKUX T'YMaHHCTHYECKUX 51
EMOKPaTHIECKUX IIEHHOCTEH;

- TOTOBHOCTh TMPOTHUBOCTOATH  HJICOJOTHH
DKCTPEMHU3Ma, HaIMOHANIM3Ma, KceHOohoOuH,
TCKPUMHUHAIINHT 110 COLIMAJIBLHBIM,
PEITUTHO3HBIM, PacoBBIM, HaI[MOHAJILHBIM
MIpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIESITCIBHOCTH
o0IIecTBa,
caMOYIIpaBJICHUU

B HHTCPCCax IrpaxXaaHCKOI O

y4aCcTBOBATh B B
o011e00pa3oBaTeIbHON OpTaHU3aIluU U JIETCKO-
FOHOIIICCKMX OpPTaHHU3AIIHIX;

- YMEHHE B3aUMOJICHCTBOBATh C COIMAIHLHBIMH

MHCTUTYTAMH B COOTBCTCTBUU C HUX (bYHKL[I/IﬂMI/I

TOYKAMU;
-yMEeTb BBIOUPATh MOJXOIAUINN N3YYEHHBIA METO/
U1 PELIEHUS 33141, PACIIO3HABATh
MaTeMaTudeckue (GakThl © MaTEMATUUECKUE MOJIEITN
B PUPOJHBIX U OOIIIECTBEHHBIX SIBIICHUSX, B
MCKYCCTBE; YMEHUE MPUBOAUTH MPUMEPHI
MATEMATUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOU
MAaTEMATUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHITUAMU: CIIYYaWHBIN OIIBIT|
M CIy4allHO€ COOBITHE, BEpPOSTHOCTb CIIy4aillHOTO

COOBITHSI; YMETh BBIYUCISTH BEPOSATHOCTH C
MICIIOJIb30BaHUEM rpaguuecKkux METO/IOB;
MPUMEHATh (POPMYJIBI CIOKEHHUS M YMHOXKEHHUS

BEPOSITHOCTEM, KOMOMHATOPHBIE (AaKThl U HOPMYIIbI
[pU pEIICHWH 3a7a4; OLEHHBATh BEPOSTHOCTHU
peabHBIX COOBITUH; 3HAKOMCTBO CO CIIyYailHBIMH
BEJIMYMHAMHU;  yYMEHUE  MPUBOJUTH  IMPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIIMX YHUCET B MPUPOIHBIX

1 O6H.ICCTB€HHBIX SABJICHUAX

11 HA3HAYCHHUECM




- TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM
NEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUS:

- chOpPMHUPOBAHHOCTH POCCHICKOMN TPaKTaHCKOH
MJICHTUYHOCTH, MaTPUOTH3MAa, YBaXEHUS K
CBOEMY Hapojay, YYyBCTBA OTBETCTBEHHOCTH
repen PoauHOM, ropiocTu 3a CBOM Kpail, CBOIO
PonuHy, CBOM S3BIK M KYJbTYpYy, HPOILIOE H
HACTOSIIEE  MHOTOHAIMOHAJIBHOTO  HApOJa
Poccuu;

- IIEHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TMPUPOTHOMY]
HACIICIMI0, TaMATHUKAM, TPaJULMSIM HapOJOB
Poccun, poctwxkenussMm Poccum B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPY/E;

- uaedHas yOeXJIeHHOCTh, TOTOBHOCTh K
CITyKECHUIO 51 3alIATE OrteuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

OCBOCHHBIE OOYYAIOUIUMHUCS MEKIPEIMETHBIC
MOHSATUSI U YHUBEPCAJIbHbIC YUCOHBIC NEUCTBUS
(peryyisiTUBHbIE, MO3HAaBaTEJIbHbIE,
KOMMYHUKATHBHBIE);

- CIOCOOHOCTh WX  WCIOJB30BaHUS B
[MO3HABATEIbHOW W  COLMAJIbHOM MPaKTHKE,

TOTOBHOCTD K CaMOCTOATCIIbHOMY|




[IAHUPOBAHUIO M OCYIIECTBIECHUIO Y4eOHOH
e TeIbHOCTH, OpraHu3anuu

C

y4eOHOT0
COTPYIHUYECTBA IeJarorn4eCKuMHM
pPaOOTHUKAMU M CBEPCTHUKAMH, K YYacTHUIO B
[MOCTPOCHUU WHIMBUIYaIIbHON
00pa3oBaTEILHON TPACKTOPUH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-
MCCJIEI0BATEIILCKOM, IIPOCKTHOM U COLIMAIbHOM

JICATCIBHOCTHU

OK 07. ConerictBoBaTh
COXpaHEHUIO
OKPYXKaIOIIEH CPEIbL,
pecypcocOepeKeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMAaTa,
[IPUHITUTIBI OEPEKITUBOTO
MPOM3BOICTBA,

(O PEKTUBHO AEHCTBOBATH
B UpPE3BBIYANHBIX
CUTYaIHsIX

- HE NPUHHUMATH JICWCTBUS, MPUHOCIIIUE BPE]
OKpYKaIOIIEH CpeIE;

- yMeTh MPOTHO3UPOBATH HEOJIATONPUSITHBIC
PKOJIOTUYECKUE MOCJICACTBUS]]
[MPEANTPUHUMAEMBIX JECUCTBUM, MPEAOTBPAIIATH

X;

pacIIupUTh OTIBIT JeSATeIIbHOCTH
DKOJIOTHYCCKON HANPABICHHOCTH;

- pa3pabaTbIBaTh IUIaH PEHICHUS MPOOJIEMBI C
YIeTOM aHajIn3a UMEIOIINXCS MaTEePHAIBHBIX U
HEMaTepUATbHBIX PECYPCOB;

- OCYHICCTBJISITH  IICJICHAMPABIICHHBIN TIOWCK
MepeHoca CpeACTB U CHOCOOOB JICUCTBUS B
Mpo(ecCHOHANBHYIO CPENY;

- YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIILHYIO

YMEThb ONEPHUPOBATH IOHATHIMMU:

dynxums,
nepBOOOpa3Has, ONPENCICHHBIA HWHTETpal; YMETh

byHKIUA,
HEIpepbIBHAS MPOU3BOHAS,
HAaXOAUTh NPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIIHA,
MCITOJIB3YsI CIIPaBOYHBIE MAaTE€pPHUaIbl; UCCIEN0BATH B
npocTelmux ciayyasx (QyHKUMH HA MOHOTOHHOCTD,
HAaXOAUTh HAWOOJbIINE M HAUMEHBIINE 3HAYCHMS
byHKIU; C
MCITOJIb30BAaHUEM

CTPOUTh TpaUK MHOTOWJICHOB

arIapara MaTEMATHYCCKOI'O

aHaJIM3a; NPUMEHATH NMPOU3BOAHYIO IIPU PEIICHUHY]

3aJa4 Ha JABHOXXCHMUC, peuiaTtb IIPAKTHUKO-

OPUCHTHUPOBAHHBLIC 3aa4Hd Ha HauOONIBIINE U
HAUMCHBIIUC 3HAYCHUA, HA HAXOXKIACHUC IIYTH,

CKOPOCTH U YCKOPCHUSI,

YMETh OICPpUPOBATH ITOHATUAMHK: JABHKXCHHC B

1 IPAKTUYECKYIO 00JIACTH KUZHEEATEIbHOCTH;

[POCTPAHCTBE, N0/I00HbIE (PUTYPHI B TIPOCTPAHCTBE;




- IIpcajiaraTb HOBBIC IIPOCKTLI, OLICHUBATL HUICH

C ITO3UITHUHN HOBU3HEI, OPUT'MHAJIBHOCTH,

[MPaKTUYECKON 3HAYMMOCTH;
- JaBaThb OLICHKY HOBBIM CHTYAaI[MsM, BHOCHUTH
B JICATEIIBHOCTb,

KOPPCKTHBBI OLICHHUBATH

COOTBCTCTBUC PC3YJIbTATOB LCIISIM

MCTI0JTb30BaTh OTHOIICHUE TUIOIIA ICH TTIOBEPXHOCTEH
1 00beMOB TTOJOOHBIX (UTYp MPHU PEIICHUH 3a/1ad4,

- YMETh BBIYUCIIATH TEOMETPUUYECKHE BEIUYHHB]
(IMHA,  yrON,  IUJIOLIAMb, TIOIA/1b

MOBEPXHOCTH), HCIONb3YysI HU3y4eHHBIE (POPMYIBI H

00BeM,

METOIbI

[1K 1.1. BbinmosHsTh
MIPUEMKY, MOHTaX,
COOpKY M 00KaTKy HOBOM
CEJIbCKOXO03SIMCTBEHHOM
TEXHUKH, 0DOPMIIATH
COOTBETCTBYIOIIIHE
ITOKYMEHTHI.

[1K 1.2. [IpoBOAUTH
TEXHUYECKOE
00CITyKUBaHUE
CEIBCKOXO03SIMCTBEHHOM
TEXHUKH TIPU
PKCIUTyaTaIlu, XpaHEHUU
1 B 0COOBIX YCIIOBUSX
PKCIUTyaTaIli, B TOM
YKCIIe CE30HHOE
TEXHUUYECKOE

00CITyKUBaHUE

1) BuageHue
QITOPUTMAMH  pEIICHUs
(GopMynupOBaTh ONpEAENICHUsl, AKCUOMBI U
TEOPEMBI, OPUMEHATh  UX, IPOBOJUTH
TOKa3aTeNbHBIE PACCYXKICHHUS B XOJE PEIICHHUS
3asad;

MCTOJaMHU JOKa3aTCJIbCTB,

3aJa4, YMCHHUC

2) yMEHHE OIlepupoBaTh IMOHSATUSMHU: CTEIECHb
yrcia, jJorapudM 4YHCIa; YMEHHE BBIMOIHSITH
BBLIYMCIICHUE 3HAUCHUW U MpeoOpa3oBaHUs
BBHIDOKEHUI CO CTENEHSIMU U JorapudmMamu,

npeoOpa3oBaHus IpOOHO-PALIMOHANIBHBIX
BBIPAKEHU;

3) yMeHue ONEPUPOBATH MOHATHSIMU:
palMOHAJIbHEIE, MppauyoOHaIbHBIE,
MOKa3aTelIbHbIE, CTENIEHHBIE, Jorapu(pMUIYecKue,
TPUTOHOMETPUYECKHUE YpaBHEHHS 17|

HCPaBCHCTBA, UX CUCTCMBI;

4) yMeHue onepupoBaTh MOHATHUSAMU: (YHKIIHSA,
HepepbIBHAS byHKIHA, MIPOU3BOIHAS,
nepBooOpa3Has,  ONPENEICHHBIM  WHTErpal;

C(i)OpMHpOBaTB YMCHHUC IIOHHUMATb M OJOKa3bIBATh
FGOMeTpHIO Ha IINIOCKOCTH.

CdopMupoBaTh yMEHHE MOHHUMATh U ONPENEIATH
[apasuleyIbHBIE, NEPIEHINKYJISIPHEIE,

CKPCIIMUBAOIIUECS ITPAMBIC.

CdopmupoBaTh yMEHHE IOHUMAaTh W OIPEACIISTH

MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu HA)

KOOPJAWHATHOW MJIIOCKOCTH.

CdopmupoBaTh ymMeHHUE TOHUMATh M OIUCHIBATH

IMPOU3BOACTBCHHBIC IMPpOLCCChI C IIOMOIIBIO,

rpaguKoB QyHKIIHIA.

CdopmupoBaTh yMEHHE MOHHMATh U OMPEAEISATH

HaXO0XACHHUC OIITUMAJIBHOI'O pe3yiibTaTra C

IIOMOIIBIO HpOI/IBBOI[HOI\/'I B IPAKTUYCCKUX 3a/lavdax.




[1K 1.5. BbInosHATh
HAaCTPOMKY U
PETYIUPOBKY pabouero u
BCIIOMOTaTEIILHOTO
000pyI0OBaHUs TPAKTOPOB
1 aBTOMOOMIICH.

YMEHHE HaXOJUTh NMPOU3BOJHBIE PJIEMEHTAPHBIX
(byHKUMNA, UCTIONB3Ysl CHPAaBOYHBIE MaTEpHUAabI;
MCCJIeIOBATh B MPOCTEHIINUX Ciiydasx (QyHKIUHU
HAa MOHOTOHHOCTb, HaXOJWUTh HaWOOJbIINE U
HAaUMEHbIIME 3HAa4eHWs (DYHKUUN; CTPOUTH
rpaguky  MHOTOWIEHOB C HCHOJIb30BaHUEM|
anmnapara MaTEMaTU4YeCKOro aHaM3a;
PUMEHATH MPOU3BOAHYIO NPH PELICHUU 3a]ay
Ha JBUKEHUE; pemarb IPAKTUKO-
OPUEHTUPOBAHHBIE 3aJaud Ha HAUOOJbIIME U
HAaUMECHBIIIME 3HAYCHMS, HA HAXOXKJICHUE IIyTH,
CKOPOCTHU U YCKOPEHUS;

S) yMEHUE OIIEpUPOBATh HNOHATUAMMU:
panoHaJIbHAS GyHKIMA, NOKa3aTebHas
byHKUMS, CTEIICHHAs byHKUMS,
iorapupmMuyecKast byHKUHMA,
TPUTOHOMETPUYECKHE  (PYHKUMU, OOpaTHbIE
(yHKUIHUN; YMEHHE CTPOUTH TpadUKi U3YyUEHHBIX
(GyHKUMHA,  HMCMHOJB30BaTh  TpaduKu  MpH

M3y4YEHUU TPOLIECCOB W 3aBUCUMOCTEH, MpHU
pEIIeHUH 3a/1a4 U3 APYTUX yU4eOHBIX MPEIMETOB
M 33Ja4 U3 pealbHON IKU3HU; BBIPAXKATH
dhopMyJiaMHu 3aBUCHUMOCTH MEX]1y BETMUYNHAMU;

6) yMeHHe peliaTb TEKCTOBBIE 3a/layd pPa3HbIX|
TUIIOB (B TOM 4YHCJE Ha MPOLEHTHI, JOJIU U
4acTH, Ha JBWXKEHUE, padoTy, CTOMMOCTH
TOBApOB W YCIYyT, HAJIOTH, 33Ja4d U3 00JIacTu

CdopmupoBaTh yMEHHE TMOHHMMATh U OMNPEAEIATH
MpuMepbl CHMMETpHUH B Ipodeccun.

CdopmupoBaTh yMEHHE IOHUMATh M OIMCHIBATH
KOHYC, €ro cocTapisiomne. CeueHne KOHyca.

CdopmupoBaTh yMEHHE IMOHUMATh U BBIUUCIATH
ONPEIECICHHBIM UHTErPal B )KU3HU.
CdopmupoBaTh yMeHHE TOHUMATh W BBIYHUCIISITH

norapu(Mbl B IPUPOJIE U TEXHUKE.

CdopmupoBaTh yMEHHE IOHUMATh M BBIYHCIISITH
OIepaIi C MHOKECTBAMM.

CdopmupoBaTh yMEHHE IOHUMATh U BBIUUCISATH
BEPOSTHOCTH B MPO(PECCHOHATBHBIX 3a7a4ax.

CdopmupoBaTh yMEHUE MOHMMAaTh U COCTaBJISTH
TaOJIHI] U TUarpaMM Ha MPaKTUKE.

CdopmupoBaTh yMeHHWE MOHUMATh U COCTAaBISATH
perieHre MpodhecCUOHATBHBIX 3a/lad € TTOMOIIBIO

YIIPaBJICHUSA JIMYHBIMH 151 CEMEHHBIMU

YPaBHEHUM.




(dbuHaHCcaMM); COCTaBJIATh BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA M MX CHUCTEMBI IO
YCIOBUIO 3a/laud, HWCCIEAOBaTh MOJYyYEHHOE
pelieHre MW OIEHUBATh  IPaBJIONOI00HOCTD
PE3yNbTATOB;

7) yMEeHUE OINEepUpOBaTh MOHSATUSIMU: CpPEIIHEE
apudMeTHUeCKOe, MeauaHa, Haubojblee U
HalMCHBIIIEE 3HAYEHUs, pa3Max, JIUCHEPCus,
CTaHJApPTHOE OTKJIOHGHHE YHCIIOBOTO HaOopa;
YMEHUE W3BJICKATh, UHTEPIPETUPOBATH|
nH(pOpMaIMio, IpeICTaBICHHYIO B TabIUIIaX, HA
rarpaMmas, rpadukax, OTpaKaroIIyI0
CBOMCTBA pEaJbHBIX MPOIECCOB U SBIICHUN;
MpEeACTaBIATh HUHPOPMAIMIO C  [OMOIUIBIO
TaOJINILL u Jarpamm; HUCCIIENOBATh
CTAaTUCTHYCCKHE JaHHBIE, B TOM 4YHCIE C
MpUMEHEHUEM  rpaduyeckux  METOAOB W
AJIEKTPOHHBIX CPE/ICTB;

8) YMEHHUE ONEepHUPOBATH MOHSATUSIMU:
CIIy4allHBIi OMBIT W CIIy4ailHO€ COOBITHE,
BEPOATHOCTh CIIy4allHOTO COOBITUSI; YMEHHE
BBHIYUCIISITH BEPOSITHOCTh €  HCHOJIb30BAHUEM|
rpaU4IecKuX METOJO0B; MPUMEHSATH (HOPMYIIBI
CIOXKEHUSI W  yYMHOXEHHS  BEPOATHOCTEH,
KOMOMHATOpHbIE (GakTbl U (OpPMYJbl  IpHU
pelIeHn  3a7a4; OLIEHMBaTh BEPOSITHOCTU
[peAIbHBIX COOBITHUI; 3HAKOMCTBO co
CllydyallHbIMM BEJIMYMHAMH; YMEHHUE IMPUBOJUTH




IIPUMCPHI IIPOABJICHHA 3daKOHA OOJIBIINX YHCEN B
IMPUPOJHBIX 1 06HICCTBGHHBIX SABJICHUAX

9) yMeHue onepupoBaThb NOHATHSAMHU: TOYKA,
npsiMasi, IJIOCKOCTb, MIPOCTPAHCTBO,
NBYTPAHHBIN yTOJ, CKPEUIMBAIOIIMECA NPSMbIE,
NapaJyielbHOCTh M MEPHEHANKYJISAPHOCTH
MPSIMBIX U TUIOCKOCTEH, YTOJd MEXAY MPSIMBIMU,
VIOl MEXAY MNpAMOM M IUIOCKOCTBIO, YIoJl
MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0
[JIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMH,
PAcCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
MCITOJIB30BATh IIPU PELICHUH 337a4 W3yYCHHBIC
(dakThl U TEOpeMbl IUIAHUMETPUU; YMEHUE
OLICHMBAaTh pPa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa;

10)  yMmeHwe  oOmepupoBaTb  MOHATHUIMMU:
MHOTOTPAaHHHUK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajieienunea, mpu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BpAIICHUS, [IWJIMHIP, KOHYC, I1ap,
cdepa, ceueHus QuUrypsl BpamieHus, MIOCKOCTb,
Kacaromasicss  cepbl, UUIUHApPA, KOHYCA,
MJI0MAh TOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHyCa, ITWIMHIApA, IUlomanas chepsl, 00BeM
KyOa, TPSIMOYTOJIBHOTO  TapajulesieTHIea,
MUpaMUIbl, TPU3MBI, ITWINHAPA, KOHYCA, IIapa;
yMeHUE  HM300pakaTh  MHOTOTPAHHHKH U
MMOBEPXHOCTHU BPAIEHUS, X CCUCHHS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX  HMHCTPYMEHTOB U




QJICKTPOHHBIX CPCIACTB; YMCHHUC PACIIO3HABATDH
CUMMCTPHUIO B IMPOCTPAHCTBC, YMCHHUC
pacrio3HaBaTh IIPAaBHUJIbHBIC MHOT'OI'PAHHUKM,

11) ymenwe  omnepupoBarb  MOHATHIMM:
NBUKCHHE B MPOCTPAHCTBE, MOJ0OHBIE (PUTYpHI
B IIPOCTPAHCTBE; WCIIOJb30BaTh OTHOLICHUE
[JI0I11a/IeH MTOBEPXHOCTEN U 0O0HEMOB MOI00HBIX
(buryp npu penieHuu 3a1auy;

12) ymMeHHE  BBIYHCIATH T'€OMETPUYECKHUE
BETMYMHBI (JJIMHA, YTOJ, TIUIONIAlb, OOBEM,
[JI0111a/1b TTOBEPXHOCTH ), UCIOJIb3YsI U3yUYCHHBIC
(bopMyIIbl U METOBL;

13) yMmeHwe  oOnepupoBaTb  MOHATHUIMH:
[PSIMOYTOJIBHAS cucrema KOOp/IMHAT,
KOOpJIMHATBl TOYKH, BEKTOpP, KOOPJHMHATHI
BEKTOPA, CKAJIIPHOE IPOU3BEIECHHE, YTOI MEXKY|
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpAa HA YMHCJIO; HAXOAWTh C IIOMOIIBIO
M3y4EeHHBIX (OPMYJl KOOPAMHATHI CEPEIUHBI
OTpE3Ka, pacCTOSTHUE MEXAY JBYMS TOUKAMU;

14) ymeHue BbIOUpaTh MOAXOISAIININ U3yUEHHBIH
METOJ JJIA pelIeHUs 3aJayd, pPAaclo3HaBaTh
MaTeMaTthyeckue (GakTbl M MaTEMaTUYECKUE
MOJIEIM B HOPUPOJHBIX M OOLIECTBEHHBIX
SIBJICHHUSIX, B MCKYCCTBE; YMEHHE NPHBOJUTH
IPUMEPHI MaTeMaTUYECKUX OTKPBITUN
POCCHMCKOM W  MHPOBOM  MAaTEMATHYECKOM




HAyKH.




CtpykTypa u coaepxxkaHue 001eo0pa3oBaTeIbHOM TUCIHUILIMHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoit padoThl Oobvem 6
yacax*

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI AMCHHUILIMHBI 340

B T.Y.

OcHoBHoOe coaep:xaHue 276

BT. U..

TEOpeTUIECKoe 00yueHue 220

MPaKTUYECKUE 3aHATHS, 8 MOM Yuce: 56

caMOCTOsTeNIbHAs paboTa 10

IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 56

(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOpeTUIECKoe 00yueHne 4

MPAKTUYECKUE 3aHATHUS 52

NuauBuayaIbHBIA NPOEKT aa

KouncyabTanuu 2

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIIUTIIHHBI

Conep:kanue yueOHOro MmaTepuasa (0OCHOBHOe M IPo¢eCCHOHAIBHO- dopmMupyembl
HauMeHoBaHue P y P ( pod Oo6bem PMUPY
OPHEHTHPOBAHHOE), JIA00OPATOPHbIE U MPAKTUYECKUE 3AHATHS, e
pa3aesoB U TeM . 4acoB
NPUKJIATHON MOYJIb (MPH HAJIMYHH) KOMIIETEHIIUHN
1 2 3 4
OcHoBHOE coaep:xaHue
Pasznen 1. 20
IloBTOpenue  Kypca
MaTeMaTHKH
OCHOBHOM LIKOJIBI
Tema 1.1 Conepsxanue yueOHOro Matepuaia OK-01. OK-02
ens 51 3ana4uu | ba3oBble 3HaHUS U YMEHUS 10 MaTeMaTHKe B MPOQPECCHOHAILHON U B OK-0 3’ OK-0 4’
o “VI, VU,
MaTeMaTUKH IIPH | TOBCETHEBHOM ESITEIHLHOCTH.
OK-05, OK-06,
OCBOECHUH KomOunupoBaHnHoe 3aHsITHE 2
OK-07
CIIEUATBHOCTH
IIK 1.1
Tema 1.2 Conepxanue yueOHOro MaTepuaia 1K 1.2
Uucna u BeluuciaeHus. | JIGMCTBUST HaJ TOJIOKUTEIBHBIMU W OTPUIATEIBHBIMA  UYHCIIAMHU, 1K 1' 5
Bripaxxenus U | OOBIKHOBEHHBIMU U JICCSITUYHBIMU JPOOSMHU. )
npeoOpa3oBaHus JleiicTBus co cTeneHs mMu, GopMyiIbl COKPAIICHHOTO YMHOXKEHUSI. 2
KomOunupoBaHHoe 3aHsiTHE
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAEpP:KaHMe (Coaep:KaHHMe
['eomeTpust Ha | NPUKJIAJHOT0 MOIYJIs1)




IJIOCKOCTH Bunel ninockux ¢Guryp 1 ux miomaib.
IIpakTHKO-OPUEHTUPOBAHHBIE 3aJadyd B Kypce TE€OMETpUM Ha 2
IUIOCKOCTH
IIpakTueckoe 3aHsATHE
Tema 1.4 Coneprxanne yaeOHOTO MaTepuaia
[TpouenTHbIE [IpocTeie MpOLIEHTHI, pa3Hble CHOCOOBI WX BbIUKCHEHUS. CIOXKHBIE
BBIYVCIICHHUS IPOLICHTHI 4
[IpakTrHueckoe 3aHsITHE
Tema 1.5 Conepxanue yueOHOro MaTepuaia
YpaBHeHUA u | Jluneiinsle, KBaJipaTHbIE, TPOOHO-IMHEWHbIE YPABHEHUS U HEPABEHCTBA
HEPaBEHCTBA [IpakTrHueckoe 3aHsITHE 2
Tema 1.6 Coneprxkanue yueOHOro Matepuaia
Cucremsl ypaBHeHui ¥ | CriocoObl pelieHusl CUCTEM JTMHEWHBIX ypaBHeHuH. [lonaTus: maTpuia
HEPABEHCTB 2x2 un 3x3, omnpenenurtens Marpunbl. Meton I'aycca. Cucremsl 6
HEJIMHEWHBIX ypaBHEHUN. CUCTEMBbI HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE
Tema 1.7 Conepsxanue yueOHOro Matepuaia
BxoaHo#M KOHTPOJIb Boluucnenuss u  mpeoOpa3oBaHusA. YpaBHEHUS M HEPABEHCTBA.
['eomeTpust HA MITIOCKOCTH 2
KontposnbHas paborta
Pa3znen 2 Ilpsambie u 20 OK-01, OK-03,
MJIOCKOCTH B OK-04, OK-07
IPOCTPAHCTBE IIK 1.1
Tema 2.1. Conepxanue yueOHOro MaTepuaia IIK 1.2




OcHOBHBIC IIOHATHUA

CTEPEOMETPUH.
Pacrmiosioxxenue

IPSAMBIX U TUIOCKOCTEN

[Ipenmer crepeomerpun. OCHOBHbIE TOHATHS (TOUYKa, MpsAMasd,
IUIOCKOCTb, MPOCTPaHCTBO). (OCHOBHBIE aKCHOMBI CTEPEOMETPUHU.
[lepecekatomiuiecs, mapajieNbHble M CKPEIIMBAIOLIMECS MpPSMBIE.
[Ipu3Hak W CBOMCTBO CKpeIIMBAIOMUXCS MpsMbIX. OCHOBHBIE
MPOCTPAHCTBEHHBIE (PUTYPHI.

KomOuHupoBanHOE 3aHsATHE

Tema 2.2.
[TapaiuienbHOCTH

OpSMBIX, TPSIMON H

Coneprxkanue yueOHOro Matepuaia

[TapannensHple mpsmas ©  1wWIockocTh. Onpenenenue. IlpusHak.
CeoiictBa (¢ jgokazarenbcTBoM).  [lapamiensHble  TJIOCKOCTH.

IJIOCKOCTH, Omnpenenenue. [lpusznak. CpoiicTBa (C J0Ka3aTenbCcTBOM). TeTpasap u

IIJIOCKOCTEN ero oanemeHThl. [lapammenenunen w ero amementel. CBoMCTBa
IPOTUBOIIOJIOKHBIX ~TPAaHEM W JWAroHajed  IapajulelieUneaa.
[TocTpoeHnue ceuenuii. Pemenue 3anay.
KoMOuHMpoBaHHOE 3aHsATHE

Tema 2.3. Conepsxanue yueOHOro Marepuania

[lepnennukyisapaocTs | [leprieHauKyIsIpHBIC IIpsIMBIE. [TapannensHbie IpsIMBIE,

NPSMBIX, IPSIMON U

MNEPICHANKYJIAPHBIC K IIJIOCKOCTH. HpI/I3HaK NCPHNCHAUKYIIAPHOCTU

MJIOCKOCTH, npAMOM U mIockocTh. [Joka3zarenscTBo. [lepneHaukynsp u HaKJIIOHHAS.
IJIOCKOCTEN [lepniennukynsipHble  TJIOCKOCTU. [IpH3HaK MEpPHEHAUKYISIPHOCTH
IJIOCKOCTEH. [[0Ka3aTebCTBO.
PaccrosiHus B mpocTpaHcTBe
KomOuHupoBaHHOE 3aHsTHE
Tema 2.4. Conepxanue yueOHOro MaTepuaia
Teopema 0 TPeX | Teopema o Tpex mnepneHAUKYyIspax. JlokazarenbCcTBO. YTOn MEXIY
IICPHCHANKYIApax MPAMOM U THIOCKOCTBIO. YTOJI MEXKAY MIIOCKOCTSIMA

IIK 1.5




KOM6I/IHHpOBaHHOG 3aHATUC

Tema 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJepP:KaHue (CoAep:KaHHe
[TapannenbHsie, NPHUKJIATHOTO MOTYJIA)
IIEPIICHAUKYJIAPHBIE, AKCHOMBI cTepeoMeTprd. [leprneHIuKyIApHOCTD IPSAMOM U IUIOCKOCTH,
CKPEIIMBAIOIIHECS MapajyieIbHOCTh JABYX MPSAMBIX, MEPIEHIUKYISPHBIX IIJIOCKOCTH, 4
psIMbIE MEePHEHANKYIIPHOCTh TUIOCKOCTEN
[IpakTueckoe 3aHsATHE
Tema 2.6. Conepsxkanue yueOHOro Matepuaia
Pemenne 3amad. | PacnonokeHne  mpsAMBIX M INIOCKOCTEW B IPOCTPAHCTBE.
[Ipsamble 1 mnockocty | [leprneHANKYIIPHOCTS W TApaUIETbHOCTh MPSAMBIX U IJIOCKOCTEH.
B IIPOCTPAHCTBE CkpeluBarouecs: npsimbie 2
KonTponbhas padota
Pa3gen 3. 16
Koopaunarsl u
BEKTOPBI
Tema 3.1 Conepxanue yueOHOro MaTepuaia OK-02, OK-03,
JlexapToBbI JlekapToBbl KOOpAMHATBI B mpoctpaHcTBe. [Ipocreimue 3amaun B OK-04, OK-07
KOOPJUHATBI B | KOOpnHarax. PaccrossHue Mexay JByMs TOYKaMHM, KOOPJIWHATHI 4 IIK 1.1
IIPOCTPAHCTBE. CEepeMHBI OTpE3Ka IIK 1.2
Paccrosinue Mexy | KoMOMHUpOBaHHOE 3aHSATHE IIK 1.5
JBYMSI TOYKaAMHU.
Koopaunatel

CepeMHbI OTpEe3Ka




Tema 3.2 Conepxanue yueOHOro MaTepuaia

BexkTopsl B | Bexktopel B npoctpaHcTBe. CJ0KE€HHE W BBIYUTAHUE BEKTOPOB.

IIPOCTPAHCTBE. YMHOKEHUE BEKTOpa Ha 4nciio. KoMianapasie BeKTopsl. CkansipHOe

VYron MEXIY | IPOU3BEICHHE  BEKTOPOB.  Pa3nokeHme  BekTopa 1O  TpeM

BEKTOPAMH. HEKOMIUIaHApHbIM  BekTopaM. KoopaumHatel BEKTOpa, CKalIspHOE

CkansipHoe IIPOU3BEACHUE BEKTOPOB B KOOPIAMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJI

IIPOU3BEICHUE MEXAY NPSIMOU U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMM. Y PaBHEHUE

BEKTOPOB IUIOCKOCTH. ['eOMeTprUYeCKUii CMBICII OIIPENETUTENS 2X2
KoMOuHMpoBaHHOE 3aHsATHE

Tema 3.3 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COAEp:KaHMe (coaep:KaHMe

[TpakTuko- NPHUKJIATHOTO MOIYJIA)

OpPUEHTUPOBAHHBIE KoopaunatHast miiockocts. Berancinenne pacCTOsSHUNA M IUIOIIANEW HA

3a/1a4u Ha | TUI0CKOCTU. KOJIM4YeCTBEHHBIE PacyeThl

KOOPJIMHATHOMN [IpakTrHueckoe 3aHsITHE

IIJIOCKOCTH

Tema 3.4 Conepxanue yueOHOro Matepuaia

Pemenne 3a1a4. | JlekapToBbl KOOPJAMHATHI B IIPOCTPAHCTBE. BEKTOpPHI B MPOCTPAHCTBE.

Koopaunatsl 1 | Cno)K€HHE W BBIYMTAHUE BEKTOPOB. Y MHOKEHHWE BEKTOpAa Ha YHUCIIO.

BEKTOPBI Kommanapaele  BekTOpbl. CKalsIpHOE IPOU3BEIEHUE BEKTOPOB.
Pa3noxenue Bekropa MO TPEM HEKOMIUIAHAPHBIM  BEKTOPAM.
IIpocrenmme 3agaum B KoopauHartax. KoopauHatel  BEKTOpa,
paccTostHUE MEXKIy TOYKaMH, KOOpPJIMHATBI CEpPEeAMHBI OTpE3Ka,

CKaJISIpHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKIY
BEKTOPaMH, YroJd MEXIy TMpSAMOM M TUJIOCKOCTBIO, YIOJ MEXIY
MJIOCKOCTSIMH




KontpoinbHas paborta

Pa3zgea 4. OcHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuieckun
e pyHKuMHU
Tema 4.1 Coneprxanne yaeOHOTO MaTepuaia
Tpuronomerpuueckue | Paguannas mepa yrna. [IoBOpoT TOYKM BOKPYr Hayana KOOpJIUHAT.
byHKIUN Onpenenenue cuHyca, KOCHMHYCa, TaHI€HCA W KOTAaHI€HCA. 3HAKHU 4
IIPOM3BOJIGHOIO  YIJI4, | CHHYCA, KOCUHYCA, TAHTE€HCA U KOTAaHT'€HCa 10 YETBEPTAM. 3aBUCUMOCTh
yucia. PagvaHHasg W | MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM WU KOTAHT€HCOM OJHOTO H
rpagycHas Mepa yrila | TOTro e yria

KomMmOuHupoBaHHOE 3aHsATHE
Tema 4.2 Conepsxkanue yueOHOTo MaTtepuaia
OcCHOBHBIE Tpuronomerpuyeckue TtoxzaectBa. CHHYC, KOCHHYC, TaHI€HC U
TPUTOHOMETPUYECKHE | KOTAHT€HC YIJIOB 0 U - 0. DOPMyJIbI IPUBEACHUS 4
TOXJI€CTBA. KomOunupoBaHnHoe 3aHsITHE
DopMyJIbl IPUBEACHUS
Tema 4.3 Conepxanue yueOHOro MaTepuaia
Cunyc, KocHHYC, | CymMa U pa3HOCTh CUHYCOB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC H
TaHI€HC  CYMMBI M | KOCUHYC  JABOMHOro  yrma.  @opmyibl  [OJOBHHHOIO  yrija.
pasHocTu ABYX yriuoB | [IpeoOpa3zoBanus  CyMMBI — TPUTOHOMETpUYECKMX  (DyHKOHM B 8
CuHyC ¥ KOCHHYC | MPOW3BEACHHE W  MPOW3BEACHWS B  CymMMy.  BbIpaxeHue
JIBOMHOTO yIia. | TPUTOHOMETPUYECKUX  (PYHKIMA  4Yepe3  TaHIeHC  IOJOBUHHOTO
DopMmyiibl aprymenta. IIpeoOpa3oBaHusi MPOCTEHIIMX TPUTOHOMETPUUYECKUX

IMOJIOBUHHOTO YTJId

BBIPAKECHUN

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK1.1
IIK 1.2
IIK 1.5




KOM6I/IHHp0BaHHOG 3aHATUC

Tema 4.4 Conepxanue yueOHOro MaTepuaia

OyHKUNUH, uXx | O6nacTh OMpeneNeHrss U MHOXECTBO 3HaueHUW (pyHKuud. YETHOCTD,
cBoiictBa.  CrnocoOBbl | HEUETHOCTh, MEPUOTUUHOCTh PyHKIMIA. CIOCOOBI 33 JaHusT (PYHKITHIA
3amanus PyHKIUi KomOuHupoBanHOE 3aHsATHE

Tema 4.5 Copepxanue yueOHOro Marepuana

Tpuronomerpuyeckue | OOIacTh ONPENECICHUS] U MHOXKECTBO 3HAUEHU TPUTOHOMETPUYECKUX

(GyHKIIMM, UX CBOICTBa
U rpaduKku

GYHKIIUH. YETHOCTS, IIEPUOAUYHOCTD
TPUTOHOMETpHUECKUX (PyHKUUUA. CBOWCTBA M rpapuku QPyHKUUN y =

COS X,y =sin X, y =tg X, y = ctg Xx.

HEYETHOCTD,

KomMOuHupoBaHHOE 3aHATHE.

Tema 4.6 Conepxxanue yaeOHOro MaTepuaia

[Tpeobpa3zoBanue CxaTue U pacTsbkeHue rpauKoB TPUTOHOMETPUYECKUX (DYHKLUA.
rpaduxos [IpeoOpazoBanue rpa@ kOB TPUTOHOMETPUUYECKHUX (DYHKIIHIA
TPUTOHOMETPHYECKUX | [IpakTHUYECKOE 3aHATHE

byHKIUi

Tema 4.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAEp:KaHMe (coaep:KaHHMe
Onucanue NPUKJIATHOTO MOXYJIs1)

IIPOU3BOJICTBEHHBIX Hcnonp30BaHne  CBOMCTB ~ TPUTOHOMETPUYECKMX  (QYHKUUH B
IIPOLIECCOB C | mpodeccuOHANBHBIX 3aJja4ax

noMouplo  rpadukoB | [IpakTudeckoe 3aHATHE

byHKIMH

Tema 4.8 Conepxanue yueOHOro MaTepuaia

OOpatHbie OO6parnbie TpuroHomerpudeckue Gpyukmuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUHCCKUE | KoMOUHMpOBAHHOE 3aHATHE




byHKITUU

Tema 4.9
Tpuronomerpuueckue
YpaBHEHUS U

Coneprxkanue yueOHOro Matepuaia

VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X =
a. PeuieHne TPUTOHOMETPUYECKUX YPAaBHEHHM OCHOBHBIX THIIOB:

HEPABEHCTBA MNPOCTEUIINE TPUTOHOMETPUUYECKUE YPABHEHHUS, CBOIAIIMECA K
KBAJIPATHBIM, PEIIAEMBIE PA3JI0KEHUEM HA MHOKUTEIN, OJHOPOIHBIE.
[Ipocrelilme TPUrOoHOMETPUUECKUE HEPABEHCTBA
KomMOuHupoBaHnHOE 3aHsTHE.

Tema 4.10 Conepxanue yueOHOro MaTepuaia

Cucrembl CucTeMbl IPOCTENIINX TPUTOHOMETPUIECKUX YPABHEHHAN

TPUTOHOMETPHYECKUX | KoMOMHUPOBAHHOE 3aHSTHE

YpaBHEHUI

Tema 4.11 Conepxxanue yueOHOro MaTepuaia

Pemenne 3agpay. | [IpeoOpa3oBaHue  TPUTOHOMETPUUECKUX  BbIpaKeHUM.  PerneHue

OCHOBBI TPUTOHOMETPUYECKUX YPABHECHUW M HEPABEHCTB B TOM YHUCIE C

TPUTOHOMETPHHU. HCIIOJIb30BAaHUEM CBOMCTB (PYHKIIUA.

Tpuronomerpuyeckue | KourpossHas pabora

byHKIIUN

Paszpnea S.

KommuiekcHsblie yuciia

Tema 5.1 Coneprxanue yaeOHOTO MaTepuaia

Komriuiekcusbie uncia

ITonsITME KOMIIUICKCHOTO YMCIIa. COprDKeHHBIC KOMIIJICKCHBIC YHCJIa,

MOAYJb W AapryMEHT KOMIUIEKCHOTO uwncia. Popma 3anucu

KOMIUJIEKCHOTO  uucia  (F€OMETpUYEecKasl, TPUTOHOMETpUYECKas,

anreOpanueckas). Apudmernyeckue ACHCTBHSA C€ KOMIUIEKCHBIMH




quciaMHu

KOM6I/IHHpOBaHHOG 3aHATHUC




Tema 5.2 Coneprxkanue yueOHOro Matepuaia

[Tpumenenue BrlnonHeHne pacdyeToB C MOMOIIbI0 KOMIUIEKCHBIX uuceln. [Ipumepsi

KOMILJIEKCHBIX YHCeT UCIOJIb30BAHUSI KOMITJIEKCHBIX YHCEI 4
IIpakTueckoe 3aHsATHE

Paznen 6. 40

IIpousBoaHasn

byunkumum, ee

NpUMeHeHHe

Tema 6.1 Conepxanue yueOHOro MaTepuaia

[TonsiTne OmnpeneneHre YUCIOBOM MOCIEN0BATEILHOCTH U CIIOCOOBI €€ 3aaHusl.

MIPOU3BOJHOM. CBolicTBa 4YMCIOBBIX TMOcCieaoBarebHOCTEN. OrnpeneneHne mnpeaena

@opmynsl U NpaBUiaA | MOCIEIOBATSILHOCTA. BBIUMCICHUE MPEAesioB TOCIEI0BATEIIBHOCTEH. 2 OK-01, OK-02,

mudpepenuupoBanust | [lpemen ¢yHkiuu Ha OeckoHeuHocTd. Ilpemen (YHKIMH B TOYKE. OK-03, OK-04,
[Ipupamenue  aprymenrta. Ilpupamenune  dynkumu.  3agauu, OK-05, OK-06,
OPUBOJAIIME K TOHATUIO MPOU3BOJAHOW. OmnpeneseHue Mpou3BOIHOM. OK-07
AJTOPUTM OTBICKaHUS MPOU3BOJHOM IIK 1.1
KomOuHupoBaHHOE 3aHsATHE IIK 1.2

Tema 6.2 Coneprxanue yueOHOro MaTtepuaia IIK 1.5

IIpoussoansie cymmsl, | opmynsl nuddepenmuposanus. [IpaBuna guddepenHiupoBaHus 6

pa3HOCTH KomMOuHupoBaHnHOe 3aHsTHE

IIPOU3BEICHUS,

YacTHOTO

Tema 6.3 Conepxanue yueOHOro MaTepuaia

[IpownsBoiHbBIE Omnpenenenue cioxHou GyHKuU. [Ipon3BoiHasS TPUTOHOMETPUUECKHUX
TPUTOHOMETPHUUYECKUX | pyHKIUH. [IponsBoaHAs CIOKHON (DYHKITHH




byHKIUH.
[TponsBogHas
CJI0)KHOU (PYHKIIUM

KOM6I/IHHp0BaHHOG 3aHATUC

Tema 6.4

Coneprkanue yueOHOTO MaTepuasia

[TonsiTue o | [lonsitue HenpepoiBHOW (PyHKIMKH. CBONCTBA HEMPEPHIBHON (YHKITUH.
HEIMPEPBIBHOCTH CBsi3p MEXKIYy HETPEPHIBHOCTHIO U MU (HEPEHIIMPYEMOCTHIO (PYHKITH B
byHKIUU. MeTton | Touke. ATTOPUTM pelIeHUsI HEPAaBEHCTB METO/IOM HHTEPBAJIOB
WHTEPBAJIOB KomMmOuHupoBaHHOE 3aHsTHE
Tema 6.5 Copepxxanue yueOHOro MaTrepuana
['eomeTpuueckui u | [eomeTpudeckuii CMBICII  TMPOU3ZBOJAHOM  (PYHKIMH —  YIJIOBOM
¢usndeckuil  cMbICH | KO3DOUIMEHT KacaTeIbHOW K rpaduky (QyHKIMH B TOYKE. YpaBHCHHUEC
IIPOU3BOTHOU KacaTeJIbHOM K rpaduKy (QyHKUHUU. AJITOPUTM COCTABJICHHS YPABHEHUS
KacaTeJIbHOM K rpaduky pyHkuuu y=f(x)
KomMmOuHupoBaHHOE 3aHsATHE
Tema 6.6 Conepsxanue yueOHOro Matepuaia
@usnuyeckuii  cMbICH | DU3NYECKUN (MEXaHUYECKHI) CMBICT TPOU3BOAHOM — MIHOBEHHAs
IIPOU3BOIHON B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
Ipo(heCcCUOHATBHBIX [TpakTryeckoe 3aHsTHE
3a/1ayax
Tema 6.7 Conepxanue yueOHOro Matepuaia
MOHOTOHHOCTB Bospactanue u yObiBaHME (PYHKIMH, COOTBETCTBHUE BO3PACTAaHUS U
byHKIINN. Touku | yOpiBanust (yHKUMM 3HaKy mpou3BogHOW. I[loHsATHE mNpoU3BOAHOM
KCTpEMYyMa BBICIIETO TOpAJKAa, COOTBETCTBUE 3HAKA BTOPOM IPOU3BOJHOMU

BBINYKJIOCTU (BOTHYTOCTH) (DYHKIIMM HA OTpe3Ke. 3alauyl Ha MAKCUMYM

U MHHUMYM. ITonsTue ACHUMIITOTHI, CHocoOBI HX OIIpCACIICHHA.




AJTOopuUTM WuCCHenoBaHUS (PYHKIUMU W TOCTPOEHHUs ee rpaduka c
MTOMOIIIBIO MMPOU3BOAHON. [[poOHO-TMHEHHAS (QyHKITUS

KOM6I/IHHp0BaHHOG 3aHATUC

Tema 6.8
HccnenoBanue
byHKIIHNA U
MOCTPOCHHE TpauKoB

Coneprkanue yueOHOTO MaTepuasia

HccnegoBanue pyHKIIMU HA MOHOTOHHOCTD U MOCTPOEHUE IpadUKOB.

KomOuHupoBanHOE 3aHsATHE

Tema 6.9 Haubonbiee
u HanMEHbIIee
3HaYeHUA PYHKIIMU

Conepxanue yaeOHOro MaTepuaia

HaxoxneHne HamOOJIBIIEr0 M HAUMEHBUIETO 3HAaYeHUM (YHKIHM,
IIOCTPOCHHE TpaUMKOB MHOTOUYIEHOB C HCIIOJIB30BAHMEM ammapara
MaTEMaTHYECKOI 0 aHAJIN3a

KOM6I/IHHpOBaHHOe 3aHATUC

Tema 6.10
Haxoxnenue
ONTHUMAJIBHOTO
pe3yibTaTta c
TTOMOIIIBIO
MPOU3BOJHOM B
MPAKTUYECKUX 3a1a4ax

IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEp:KaHHMe (Coaep:KaHHMe
NPHUKJIATHOTO MOTYJIA)

Hanmenbliee u HanboJiplee 3HaYeHne (PyHKIUH

[IpakTHueckoe 3aHsATHE




Tema 6.11 Conepxanue yueOHOro MaTepuaia
Pemenne 3apay. | opmynsl U npaBuia auddepenuposanus. Uccnegopanue GyHKIMA ¢
[IpousBonHas noMoIbpl0 Tpou3BoaHONW. Haubonbliee W HauMeHblllee 3HAYCHUS 2
byHKIHHA, ee | GpyHKIIUU
pUMEHEHHE KontpomnsHas pabora
Pa3zgen 7. 46
MHOrOrpaHHUKM M
TeJa BpallleHUs
Tema 7.1 Conepxanue yueOHOro MaTepuaia
Bepmmnsl, pedpa, | [TonsTrie MHOTOrpaHHUKAa. ETro aJIeMeHTBI: BepHIWHBI, peOpa, T'paHH.
rpaHyd MHOrorpaHHuka | Jluaronainb. Cedenue. Bollykiibie 1 HEBBIITYKIIbIE MHOTOTPAHHUKH

KomMOuHupoBanHoe 3aHsTHE 2

OK-01, OK-02,

Tema 7.2 Conepxanue yueOHOro MaTepuaia OK-03. OK-04
[Ipuszma, ee | [lonarue npusmbl. Ee ocHOBaHusi 1 OOKOBBIE TpaHU. BbicOTa MPU3MBI. OK-0 5’ OK-0 6’
COCTaBJIAIOLIME, [Ipsamas m HakinoHHas npusMma. [IpaBunbHas npusma. Ee ceuenne OI’<- 07 ’
ceuenue. llpsamas u | KoMOMHMpPOBaHHOE 3aHSATHE 2 11K 1.1
MpaBWIbHAS TPU3MBI 11K 1.2
Tema 7.3 Conepxanue yueOHOro MaTepuaia 11K 1.5
[Tapannenenunen, ky0. | [Tlapannenenunen, cBOMCTBa NPSIMOYTOJIBHOIO Mapauiesenumeaa, Kyo. )
Ceuenue KyOa, | CeueHue Ky0Oa, mapaiencnuneaa
napasuiesienunena KomOunupoBaHHoe 3aHsiTHE 2
Tema 7.4 Conepxanue yueOHOro MaTepuaia
[Tupamua, ee | [lupamuna wm ee »snementel. CeueHune nupamuasl. lIpaBuiibHas
COCTaBJIAIOLINE, nupamuia. Y ceueHHasi nupaMu/ia
ceuenue. IlpaBuibHasg | KoMOMHMPOBAHHOE 3aHATHE 2




InmupamMuja. YceueHHas
InmupamMuaa

Tema 7.5
bokoBas w monHag

IMOBCPXHOCTb IIPU3MEI,

Coneprxkanue yueOHOro Matepuaia

[1nomans OOKOBOW M MOJHON MOBEPXHOCTH MPHU3MBI, TUPAMU/IBI

KomOuHupoBanHOE 3aHsATHE

TUPaMUIbI
Tema 7.6 Coneprxkanue yueOHOro Matepuaia

Cummerpuss B KyOe, | CHMMETpHsI OTHOCHUTEIILHO TOYKH, MPSIMOH, miockocTH. CUMMeTpHs B
napasuieJIenunene, KyOe, mapasuienenumesne, npusmMe, MupaMmusie

IpU3ME, TUPAMUIE

KomOunupoBaHnHoe 3aHsITHE

Tema 7.7
[Ipumepsl cuMMmeTpun
B Iipodeccuu

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAep:KaHUe (coaep:KaHUe
NMPUKJIAJTHOTO MOIYJIA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsATHE

Tema 7.8 Conepsxanue yueOHOro Matepuaia

[IpaBunbpHBIE IlonsiTve mnpaBWIBHOIO MHOrorpaHHuka. CBOMCTBa IpPaBUIIBHBIX
MHOTOIPDaHHHUKHM,  UX | MHOTOIPAHHHKOB

CBOMCTBA [IpakTruueckoe 3aHsTHE

Tema 7.9 Conepxanue yueOHOro Matepuaia

Hununap, ero | Hunuuap u ero osnementsl. CeueHue UMIMHIApa (HapauieabHOE
COCTAaBJISIFOLIHE. OCHOBAaHMIO U ocH). Pa3BepTka nuimHapa

Ceuenue nunnHapa KomOuHupoBaHHOE 3aHsTHE

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAEp:KaHMEe (Coaep:KaHHMe
Konyc, €ro | NPUKJIAJZHOTO MOAYJIsI)

COCTAaBJISIFOLLHE. Konyc u ero anementsl. CeueHre KoHyca (IapauieIbHOE OCHOBAHMIO U




CeueHue KoHyca

IpOXO/Idlliee Yepe3 BEPILMHY), KOHnUecKkue ceuenus. PazpepTka koHyca

KOM6I/IHHp0BaHHOG 3aHATUC

Tema 7.11 Coneprxanne yaeOHOTO MaTepuaia
VY ceueHHbIN KOHYC. | YceueHHbI1 KoHyc. Ero oOpa3syromas u Beicota. CeueHne yce4yeHHOro
CeyeHne yCEYEHHOIO | KOHyca
KOHycCa KomMOuHupoBaHHOE 3aHsTHE
Tema 7.12 Conepxanue yaueOHOro MaTepuaia
Hlap wu cdepa, wux |lap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoct. CeueHne
CEUYECHUS mapa, chepsl

KomMmOuHupoBaHHOE 3aHsTHE
Tema 7.13 Conepsxanue yueOHOro Matepuaia
[Tonsitue 00 oOweme | [lonstue 00 oObeme Teda. OObeM Kyda H  NPAMOYTOJIBHOTO
Tena. OtHowenue | mapamienenunena. O0beM Npu3Mbl U THHAPa. OTHOIIEHHE 00BEMOB
00BEMOB NOJOOHBIX | TOJJOOHBIX TeJI. I '€OMETPUICCKUIT CMBICIT ONPEICIIATENS 3-TO TOPsAKa
TEN KomOuHupoBaHHOE 3aHsTHE
Tema 7.14 Conepsxanue yueOHOro Matepuaia
O6beMbl u  mnomany | O0beMbl mUpamMuIsl B KoHyca. O0beM riapa. [lnormaam moBepxHOCTEH

MMOBEPXHOCTEMN TEJ

TCJI

KomOunupoBaHHoe 3aHsATHE

Tema 7.15
KomOunanmn
MHOTOTPAHHUKOB U TEJl

Conepxanue yueOHOro MaTepuaia

KombOuHaimy reoMmeTpu4eckux e

[IpakTHueckoe 3ausTHe

BpAILICHUSA
Tema 7.16 Conepsxanue yueOHOTO MaTepuaia
['eomerpuueckue Hcnonp3oBanne KOMOWHAIMM MHOTOTPAHHUKOB WM TENl BpaIleHUS B




KOMOMHAIINU Ha

IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/Ia49aX

MPaKTUKE [IpakTruueckoe 3aHsTHE 4

Tema 7.17 Coneprxanne yaeOHOTO MaTepuaia

Pewenne 3a1a4. | O6beMbI U MJIOLIAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPaIllCHUS

MHororpaHHuKu u | KontponbsHas pabora 2

TeJa BpalleHUs

Pa3pgea 8. 14

IlepBooOpa3Has

HKUIMHU
SgHMIeIHeI,{I/Ie " OK-01, OK-02,
OK-03, OK-04,

Tema 8.1 Coneprxanue yueOHOro Marepuana OK-05. OK-06

[TepBooOpazHas 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JIBMXKEHHMSI 10 U3BECTHOM CKOPOCTH. OI’<-O7 ’

byHKIUU. IIpaBuia | [lonatue unTerpupoBanus. O3HAKOMJIEHHE C MOHATHEM HHTErpaja H K 1.1

HAXOXKICHUS nepBooOpaszHoil juia ¢yHkiuuu y=f(x). Pemenue 3amau Ha CBsI3b 11K 1.2

epBOOOpa3HbIX nepBooOpa3HOl U ee MPOU3BOJHOM, BBHIYMCICHUE MEPBOOOPA3HON ISt 11K 1.5
naHHou ¢pyHkuuu. Tabnuma hopmyn 1isi HaXOXKASHUS TEPBOOOPA3HBIX. 2

N3yuenue npaBuia BBIYUCIEHUS IEPBOOOPAZHOM

KomOunupoBaHnHoe 3aHsITHE




Tema 8.2

[Inomans
KPUBOJIMHEMHOU
Tpaneuuu.  Dopmyia

Herorona — JleliOauna

Coneprxkanue yueOHOro Marepuania

3ajgaun, NPUBOIAILIAE K TOHITUIO OINPEAECICHHOTO HWHTErpajia — O
BBIYMCJIEHUN IUIOIIAA KPUBOJMHEMHON Tpameuuv, O MNEPEMENICHUN
Touku. lloHsTHE oOmpenenéHHoro HHTErpana.
du3ruecKkuii CMBICIT omnpeeeHHoro naterpana. ®opmyna Herotona—

['eomeTpruueckuii u

JleitOHUMIa

KOM6I/IHHp0BaHHOG 3aHATUC

Tema 8.3
Heomnpenenennsii  u

Conepxanue yaeOHOro MaTepuaia

ITonstue HCOIIPECACIICHHOI'O MHTCIpajia

ONIPENCIICHHBIN KomMmOuHupoBaHHOE 3aHsATHE

UHTETpaibl

Tema 8.4 Conepxanue yueOHOro MaTepuaia

[Tonsatue 00 | ['eoMeTpuvecKuii CMBICI ONPEICIICHHOTO HHTErpaJia
OIIPENIECIIEHHOM KomMOuHupoBanHoe 3aHsITHE

VHTETpAJIE KakK

IJIOIIA N

KPHUBOJIMHEMHOMN

Tparneunu

Tema 8.5 IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEp:KaHMe (Coaep:KaHHMe
OnpeneneHHbIi NMPUKJIATHOTO MOAYJIA)

HHTCTpPAI B JKU3HHU

I'eomeTpuyeckuii  CMBICI ®opmyna

Herorona - JlennOnuma.

OIIPpCACIICHHOI'O  HHTCIpaia.

Penienue 3alad Ha MNOPHUMCHCHHMC MHTCIpaJa A BbIYUCIICHUA

(bU3UYECKUX BEJIMYUH U TUIOMIAAeH

[IpakTrueckoe 3ansiTue




Tema 8.6 Conepxanue yueOHOro MaTepuaia
Pemienune 3ampay. | [leppooOpaszHas gyukiuu. [IpaBuna Haxoxaenus nepBooOpasHbix. Ee
[TepBooOpazHas IPUMEHEHUE 2
(bYHKITHIH, ¢¢ | KonrponpHas pabota
MPUMEHEHUE
Paznen 9. 18
CreneHM ¥ KOpPHH.
CrenenHasi pyHKIUA
Tema 9.1 Conepsxkanue yueOHOro Matepuaia
Crenennas (¢QyHkuus, | [IoHaTHE KOpPHSA N-OM CTENEHW M3 JCHCTBUTEIBHOTO 4nciaa. DYHKIUH
ee CBOWCTBA y = VX ux cBoiictBa u rpaduku. CBoiCTBAa KOPHS N-0if CTENeH:
KomMOuHupoBanHoe 3aHsITHE 4
Tema 9.2 Conepsxanue yueOHOro Matepuaia
IIpeobGpaszoBanue [IpeoGpazoBanne HPPaIMOHAIBHBIX BIPAXKEHHUIM OK-01, OK-02,
BLIpAKEHUH ¢ KOPHAMHU | KOMOMHHPOBAHHOE 3aHSATHE 4 OK-03, OK-04,
N-oii cTeneHu OK-05, OK-07
Tema 9.3 Conepxanue yueOHOro Matepuaia
CpolictBa creneHu c | [ToHsATHE cTENEHU ¢ JTFOOBIM PAIIMOHAIBHBIM MOKa3atesieM. CTeIICHHbIC
palMOHAIIBHBIM U | GyHKIUU, UX CBOMCTBA U rpaduKu
JIEUCTBUTEIBbHBIM KomOunupoBaHnHoe 3aHsATHE 2
MOKa3aTesIMHU
Tema 9.4 Conepxanue yueOHOro MaTepuaia
Pemenue PaBHOCUIIBHOCTH HppALIMOHATBHBIX YPABHEHUN U HEPABEHCTB. MeTOIbI
UpparmoHaIbHbIX UX penieHus. Pelienre uppaliiOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
ypaBHEHUI 1 | KoMOMHUPOBAHHOE 3aHSITHE 6




HCPAaBCHCTB

Tema 9.5

Coneprxkanue yueOHOro Matepuaia

Crenenn u  KoOpHH. | OnpenesneHue cTerneHHOW (yHKimH. Vcmonbp3oBaHWE €€ CBOKCTB IMpH
CreneHHas QyHKIUS | pelICHUH YPAaBHEHUI U HEPABECHCTB 2
KonTponbhas pabota
Paznen 10. 18
IToxa3areinbHas
GyHkums
Tema 10.1 Conepxanue yueOHOro MaTepuaia
[lokazarenbHas CreneHp ¢  NPOM3BOJIBHBIM  JICWCTBUTEIBHBIM  IIOKA3aTEJIEM.
(GyHKnHs, ee cBoiicTBa | OmpenesicHUe IMOKa3aTeNbHOW (YHKIMH, €€ CBOWCTBA M TpaduK.
3HaKOMCTBO C NPUMEHEHHEM TMOKa3aTenpHON (yHKunu. Pemienue
NOKa3aTeNbHBIX YPaBHEHUN (YHKIMOHAIBHO-TPAPUUECKUM METOI0M 8
KombOunupoBaHnHoe 3aHsATHE OK-01, OK-02,
Tema 10.2 Coneprxanue yueOHOro Marepuania OK-03, OK-04,
Pemenne Pemienne moka3aTenpHBIX ~ YPaBHEHMM  METOJOM  YPaBHHMBAHUS OK-05, OK-07
II0Ka3aTeIbHbIX IIOKa3aTeseH, METOJIOM BBEICHHUS HOBOM IIEPEMEHHOM,
ypaBHEHUI U | pyHKIMOHAIBHO-TpaQUUECKUM METOAOM. PerieHne mMokaszaTenbHbIX 4
HEPABEHCTB HEPABEHCTB
[IpakTHueckoe 3aHsATHE
Tema 10.3 Conepxanue yueOHOro MaTepuaia
Cucrembl Pemenne cucreM rnoka3aresbHbIX YpaBHEHUN
NIOKa3aTeJIbHbIX KoMOunnpoBanHoe 3aHsTHe 4
YPaBHEHUH
Tema 10.4 Coneprxanue yueOHOTO MaTepuaia




Pemienune 3amad. | Pemienne  moka3aTenbHBIX ~ YpPAaBHEHHM  METOJOM  YpPaBHHBAHUSA
IToka3arenbHas [I0Ka3aTrejaed MW METOAOM BBEJICHHUS HOBOM IIEpEMEHHOU. Perienue
byHKUIMS MOKa3aTEJIbHBIX HEPABEHCTB 2
KonTponbhas padbota
Pa3znen 11. 30
Jlorapugmsoi.
Jlorapudpmuueckast
Gynkums
Tema 11.1 Conepsxkanue yueOHOro Matepuaia
Jlorapupm yncna. | Jlorapudm uncina. JlecITHUHBIN U HATYpadbHBIA JOrapu(Mbl, YUCIIO €
Jecarnunbii 1 | KoMmOuHUpOBaHHOE 3aHATHE
HaTypaJIbHBIN 4
OK-01, OK-02,
JorapudMbl, YUCIIO €
OK-03, OK-04,
Tema 11.2 Coneprxkanue yueOHOro Matepuaia
. = OK-05, OK-07
CaoiicTBa CgoiictBa norapudmo. Oneparus JorapudMupoBaHusl. K11
JorapudmoB. KomOunupoBaHnHoe 3aHsITHE 6 '
IIK 1.2
Onepanus
IIK 1.5
Jorapu@mMupoBaHus
Tema 11.3 Conepsxanue yueOHOro Matepuaia
Jlorapudmuueckas Jlorapudmuyeckast yHKITUS U €€ CBOMCTBA
(GyHKuus, ee coiicTBa | KOMOMHUPOBAaHHOE 3aHATHE 4

Tema 11.4

Pemenue
JorapupmMUYECcKuX
YPaBHEHUH 151

Coneprkanue yueOHOTO MaTepuasia

[Tonsitue norapudmuyeckoro ypaBHenus. Onepanus NOTEHIUPOBAHUS.
Tpu OCHOBHBIX METOAA PpELICHUS JOTapUPMUUYECKUX YpaBHEHUIL:

(GyHKUMOHANBHO-TPAPUUYECKUH, METOJ  IMOTEHIMPOBAHMS, METO




HEPABEHCTB BBEJICHUsI HOBOM niepeMeHHoM. JlorapupmMuueckrie HepaBeHCTBa 8
KomOuHupoBanHOE 3aHsATHE

Tema 11.5 Coneprxanne yaeOHOTO MaTepuaia

Cucremsl ANTOpUTM  pELICHUS  CUCTEMbl  ypaBHEHMIl.  PaBHOCWIBHOCTH

JorapupMUYECKUX norapu(pMUYECKUX YpaBHEHUI U HEPABEHCTB

YpaBHEHUU KomOunupoBaHnHoe 3aHsITHE 2

Tema 11.6 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COAEp:KaHMe (coaep:KaHHMe

Jlorapudmer B | IPUKJIAJHOTO MOXYJIs1)

IPUPOJE U TEXHUKE [Ipumenenue norapudma. Jlorapudpmuueckas cnupaib B npupone. Ee
MaTEMaTUYECKHE CBOKWCTBA 4
[IpakTrHueckoe 3aHsITHE

Tema 11.7 Conepxanue yueOHOro MaTepuaia

Pemenune 3an1ad. | JlJorapupmuueckas GyHKUHS. Pemenne IPOCTENIINX

Jlorapudmer. norapu(MHUUECKUX ypaBHEHUHN 2

Jlorapudmuueckas KontponbHas paborta

byHKIUA

Pa3pen 12. 10

MHoxkecTBa.

JJIEMEHTbl  TEOPUM

rpa¢os

Tema 12.1 Copepxxanue yueOHOro MaTepuana

Mmno:xecTBa [Tonsatue muoxectna. [TomMHOXkecTBO. Oniepanii ¢ MHOKECTBAMU
KombOunupoBaHnHoe 3aHsiTHE 2




Tema 12.2

IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE coOJep:kaHHe (ColepiKaHue

Onepauun C | MPUKJIATHOTO MOIYJIA)

MHO>KECTBaMHU Onepanyu ¢ MHOXKECTBaMU. PellieHue NpuKiIagHbIX 3a/1a4 IIK 11
[TpakTHYECKOE 3aHIATHE 2 IIK 1.2

Tema 12.3 Coneprxanne yaeOHOTO MaTepuaia IIK 1.5

['padmr [Tonsitue rpada. CeszHbld rpad, 1epeBo, LUK rpad Ha MIOCKOCTH
[TpakTudeckas padora 4

Tema 12.4 Conepxanue yueOHOro Marepuana

Pemenne 3amad. | Onepanyu ¢ MHOKecTBaMH. OmnNMCaHWE pPEaJbHBIX CHTyallMd C

MmoxectBa, I'padpl u | moMoibio MHOXeCTB. [IpuMeHeHHEe TpadoB K PEIICHUIO 3a1a9

WX IPUMEHEHUE KontponbHas pabota 2

Pasznen 13. dnemeHTBI 26

KOMOMHATOPHUKH,

CTATHUCTUKH U TEOPHU

BEPOSITHOCTEH

Tema 13.1 Conepsxanue yueOHOro Matepuaia OK-01, OK-02,

OcHoBHbIe  TOHSTHS | [lepecTaHOBKHM, Pa3sMENIECHHs, COUETAHMS. OK-03, OK-04,

KOMOWHATOPUKHU 4 OK-05, OK-07
KomMOuHupoBanHOe 3aHsITHE. K 1.1

Tema 13.2 Coneprxanue yueOHOro Matrepuania IIK 1.2

CoObITHE, BEpOATHOCTh | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH IIK 1.5

coObITus. CI0KEHNE U | CYMMBI COOBITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMbBIC M HE3aBUCHMBIC

YMHOXKEHUE coObITus. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEIICHUST COOBITHH.

BEPOATHOCTEH KomOuHUpOBaHHOE 3aHATHE 4

Tema 13.3 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COAEpP:KaHMe (Coaep:KaHHMe




BeposTHocTh B

NMPUKJIAJTHOTO MOIYJIA)

npodeccruoHaIbHbIX OTHOCHUTeNbHAsT YacTOTa COOBITHUS, CBOHCTBO €€ YCTOMYMBOCTH.
3a7ayax Cratuctuyeckoe ompeneneHue BeposTHOCTU. OIEHKa BEPOSTHOCTH
COOBITHS
IIpakTueckoe 3aHsATHE
Tema 13.4 Conepxanue yaueOHOro MaTepuaia
Jnckpernas Buapl cnywalinbix BenuuuH. OnpeneneHue IUCKPETHOM CIydaiHOM

cnyqaﬁHaﬁ BCJINYHNHA,
3aKOH cC

BEJIMYMHBI. 3aKOH PAaCIpEACIICHNs NUCKPETHOW CIIy4ailHOW BEJIMYHHBI.
Ee uncnoBeie XapaKTEPUCTUKH

pacrnpeneneHus KomMmOuHupoBaHHOE 3aHsATHE

Tema 13.5 Conepxanue yueOHOro MaTepuaia

3amaun Baprnannonneiii  psag. Ilommron  4actoT M THCTOTpaMMa.
MaTEeMaTU4ECKON CraTucTueckue XapakKTepUCTHKH psAa HAOII0AaeMbIX TaHHBIX
CTaTUCTUKH KomMmOuHupoBaHHOE 3aHsATHE

Tema 13.6 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COAEp:KaHMe (coaep:KaHHMe

Cocrasienue TadIuIl U
JMarpaMM Ha MPaKTUKE

NMPUKJIAJTHOTO MOAYJIA)

[lepBuunasi oOpaboOTKa CTAaTUCTUYECKHX MaHHBIX. [paduyeckoe ux
npenacrabieHue. HaxoxaeHue cpenHux XapaKTepuCTUK, HaOII0JaeMbIX
TTAHHBIX

[IpakTHueckoe 3ausTue




Tema 13.7 Conepxanue yueOHOro MaTepuaia
Pemenue 3a1a4. | DneMeHThl koMOuHaTopuku. CoObITHE, BEPOSTHOCTH  COOBITHS.
DIJIEMEHTHI CrioxeHne 1 YMHOKEHHE BEPOSITHOCTEN
KOMOWHATOPHUKH, KontponbHas pabota 2
CTaTUCTHUKA W TEOPUHU
BEPOSITHOCTEN
Paznen 14. 28
YpaBHeHust 7|
HEPaBEHCTBA
Tema 14.1 Conepxanue yueOHOro Marepuana
PaBHOCMIBHOCTB PaBHOCHMIBHOCTE ypaBHEHUH M HepaBeHCTB. OmnpeneneHns. OCHOBHBIE
ypaBHEHUI U | TEOPEMbl PAaBHOCWIBHBIX MMEPEX0/JaX B YPaBHCHHUSX M HEPABEHCTBAX.
HepaBeHCTB.  OOmme | OOIre MEeTO bl PEIICHUsT YPaBHEHHIA: IEPEX0/] OT paBEHCTBA (DyHKITUIA 4 OK-01, OK-02,
METO/IbI PELLICHUS K PpaBEHCTBY apryMEHTOB [JIi MOHOTOHHBIX (YHKIHHA, METO/ OK-03, OK-04,
pa3JIoKEeHUsT Ha MHOXHUTEIH, METOJ| BBEJCHUS HOBOW IEPEMEHHOM, OK-05, OK-06,
(byHKIIMOHATBHO-TPAPUIECKUN METOT OK-07
KomOuHupoBaHHOE 3aHsATHE IIK 1.1
Tema 14.2 Conepxanue yueOHOro Matepuaia IIK 1.2
I'papuueckuii  meron | OOmMe METOABI pEIICHHUS HEPAaBEHCTB: TIEPEXOJ OT CPaBHEHUS IIK 1.5
pellcHusl ypaBHEHUH, | 3HaueHUW (DYHKIMI K CpPAaBHEHMIO 3HAYEHUW apryMEHTOB JIJIst
HEPABEHCTB MOHOTOHHBIX  (DYHKIIMI, METOJl HWHTEPBaJOB, (YHKIMOHAIHHO-
rpaguueckuit Meroxd. I'paduueckuii METON peUIeHUsT ypaBHEHUH U 4
HEPaBEHCTB
KomOuHupoBaHHOE 3aHsITHE
Tema 14.3 Conepsxanue yueOHOTO MaTepuaia




YpaBHEeHUs 51

Ol'[peI[eJICHI/IC MOAOYIJIA. PaCKpBITI/IG MoAyJId 110  OIPCACICHUIO.

HEPaBEHCTBA c | IIpocreiimme ypaBHEHMs M HepaBeHCTBa ¢ MoaysieM. lIpuMenenue
MOAYJIEM PAaBHOCWIIBHBIX IIEPEXOJ0OB B ONPEIACICHHBIX THIIAX YPABHEHUU H 4
HEPaBEHCTB C MOAYJIEM
KoMOunnpoBanHoe 3aHsaTHe
Tema 14.4 Coneprxanne yaeOHOTO MaTepuaia
YpaBHeHUs 1 | 3HAKOMCTBO ¢ napameTrpoM. [Ipocreiiie ypaBHEHUS U HEPABEHCTBA C
HEPaBEHCTBA C | mapaMeTpom 6
napameTpaMu KomMmOuHupoBaHHOE 3aHsATHE
Tema 14.5 IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEp:KaHMe (coaep:KaHHMe
CocraBnenue U | IPUKJIAJHOTO MOAYJIs1)
peuieHue Pemennie TeKCTOBBIX 3a71a4 MPO(HECCHOHATILHOTO COACPKAHMS
npohecCuOHATBHBIX [IpakTrueckue 3aHATUSA 6
3aa4 = C  IIOMOILBIO
YpPaBHEHUU
Tema 14.6 Conepxanue yueOHOro MaTepuaia
Pemenune 3a1a4. | OOmuMe MEeToAbl PElICHUs YpaBHEHUH. YPpaBHEHHS M HEPABEHCTBA C
YpaBHeHUs U | MOJIYJIEM M C TTapaMeTpaMu
HEPaBEHCTBA [IpakTrueckoe 3aHsTHE 2
KoncyabTanus 2
IIpomexyTounasi arrectauus (JK3amMeH) 6

Bcero:

340




3.YcaoBus peajn3zanuu nporpaMmmsl 001eo0pa3oBaTebHON JUCITUNITIMHBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUILTHHBI JOJKHBI OBITH MPeyCMOTPEHbI
cjieayonye crenuaJibHble MOMeIleHNs:

Ka0uner MaTeMaTHKH

PabGouee mecto mnpemnomaBatens: cron-1 mirt., crynmn — 1 mT.,, padodme MmecTa
CTYJCHTOB: CTYJ — 281IT., cTOJ — 14 1mIT., yueOHas mnocka-1mrT.,1- HOyTOyK y4HTeNs C
nepudepueit (oneparuHas namath — 2,00 I'6, mporteccop - AMD El- 610 APU with
Radeon Graphics 1.35 GHz) ¢ mepudepueit (o.c. Windows, IHIIEH3HMOHHOE
nporpammuoe obecrieuenne Microsoft Office, oOpazoBarenbHbBINl KOHTEHT, CHCTEMa
3alUThl OT BPENOHOCHOM MHGpopMmaiuu) - 1 mT., UHTepaKkTUBHAs Jocka — | miT.,
IPOEKTOp — | WIT..; UHTEPAKTUBHBIE TOCOOUS MO TEMaM:

1.Hucna u BeruncieHus. Beipakenus u npeoOpa3oBaHusl.;
2.I'eomeTpus Ha MIJIOCKOCTH;

3.CucremMbl ypaBHEHUN U HEPABEHCTB;

4.1IpsiMbIe ¥ TUIOCKOCTHU B IIPOCTPAHCTBE;

5.KoopanHaThl U BEKTOPBHI;

6.OCHOBBI TPUTOHOMETpUU. TpUroHOMETpUYECKHUE (PYHKIINY;
7. KOMIUIEKCHBIE YUCIIa;

8.IlpousBoanas (yHKIUHU, €€ TPUMEHECHHUE;
9.MHOrorpaHHUKH Y TEJIA BPAILECHNUS;

10.ITepBooOpazHas GpyHKIIMH, €€ TPUMEHEHNUE;

11.Crenenu u xopau. CteneHHas GyHKLMS;
12.I1oka3zaTenbHast GyHKIUS;

13.Jlorapudmel. Jlorapudpmuueckas GpyHKIUS;

14 MuosxecTBa. D1eMeHThI TeOpun rpados;

15.951eMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH;
16.YpaBHEHUS 1 HEPABEHCTBA.

Komrmuiekt uepTesxxkHoro o00pynoBaHUsl U MpucrocoOaeHui -1 mrt., Mojaenu Guryp
MHOTOIPAHHUKOB, TaKUE€ KaK JOJEKa’Jp, MUKOCAdIP, 3BE31YaThle MHOTOTPAHHUKU —
SwT., npuHTEP-11IT., METOAUYECKHE PEKOMEHJALUH I IPOBEICHUS MPAKTHYECKUX
pabot — 1 mT., KoHTposibHO — onieHouHbIe cpeacTsa 1 mir.

Creupsnl 4 mit:

1.«PCKOMGHI[3HI/II/I 110 MOATOTOBKH K DK3aMCHY»,



2.«Buasl ypaBHEHHI;
3.«Tabnuia kBaapaToOBY;

4.« TpUroHOMETPUYECKUE TOKIECTBAY.
3.2. UndopMmannonHoe odecnevyeHne o0yueHust

3.2.1 Jlnga peanu3anuu TporpaMMbl  OMONMHOTEUHBI (OHJ 00pa30BaTEIHHOM
OpraHM3AIMH B AJIEKTPOHHOM OnbmoTekn https://znanium.com/ :

1. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHalli3a, T€OMETPHS.
10-11 xmaccel. Anrebpa 1 Hayajga MaTeMaTHIECKOTo aHainu3a. B 2 4. Yacth
l: YyeOHMK 111 ydamuxcsi oOpa3oBaTENbHBIX OpraHuzanuil (6a30BbId
ypoBeHb)/MopakoBuu A.I'., CemenoB II.B.; Yacte 2. 3amauHuk s
yyamuxcs  oOpa3oBaTelIbHBIX  OpraHu3auuid  (0a3oBbIA  ypOBEHB)/
Mopakosuu A.I'. u pgpyrue; nox pepakuuedn Mopakosuua Al -
M: Muemo3suna, 2018.

2. Maremaruka: anrebpa M Hadaja MaTeMaTHYECKOI'O aHaIW3a, T€OMETpUs.
I'eometpus.10-11 kiace. [loropenos A.B. Maremartuka: anreOpa u Havasa
MAaTEMATUYECKOTO  aHaim3a, reomerpus. [eomerpusa.10-11  xiacc.
[Toropenos A.B. - M: IIpocsemienue, 2019.

3.2.2 Jlna peanuzany TporpamMmbl  OMOIMOTEUHbIH (QOHI 00pa3oBaTEIbHOU
OpraHU3aIllMH B IICYaTHOM BHUJIE:

1. Marematuka: y4ueOnnk/ bammakoB M.U.- 2-e m3x., crep. - M: KHOPYC,
2019. (Cpennee mpodeccruoHabHOE 00pa30BaHKE)

3.2.3 PexomeHayemple TieYaTHBIC W JJNCKTPOHHBIE  W3JAHUSA 10 pPeaTU3alHiH
00111e00pa30BaTeIbHON TUCITUIIINHBI .

. Bcepoccwuiickue natepuet-osmmnuanst. - URL: https://online-olympiad.ru / (nata
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Enunas xomnekius nudpoBbix oOpazoBaTeiabHbIX pecypcos. - URL:
http://school-collection.edu.ru_(mara oopamenus: 08.07.2022). - TekcrT:
3JIEKTPOHHBIM.

3. Marematuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHS.
Anrebpa u Havana mateMatuyeckoro ananuza. 10-11 kmace. Amumos 1. A., Komsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipocsenienue, 2022.



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




4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHA 0011e00pa30oBaTe/bHOMI

AUCHUIIJINHbBI

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

pacKpbIBAlOTCS  4epe3

JTHACIUTIMHAPHBIC

pe3yJbTaTHhl,

HaIIpaBJICHHLIC Ha

dbopmupoBaHre OOMMX W MPO(HECCHOHATBHBIX KOMIETSHITMI M0 pa3jeiaM U TeMaM

coJiep>kaHusl yueOHOro MaTepuara.

Oobmas/nmpodeccnonanibHas
KOMIIeTeHIIUsI

Pa3gen/Tema

Tun oreHoYHBbIX
MepOoNnpusiTUsi

OK 01. Beibupats criocoOsl
pelIeHus 3aaaq
npo¢hecCUOHAIBHOM
JESITeIbHOCTU
PUMEHUTEIBHO

K pa3jINyHbIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-o/c3,
1.4,15,1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.51I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c,
3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4,
45, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10,4.11

P 5, Tembr 5.1,5.2

P 6, Temsl 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, 6 Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.711-0/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, Tems 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5,11.6 IT-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-o0/c, 13.6

TecTtupoBanune
YcTHBIN 0npoc
MaremaTuuecKkui
JIUKTAHT
NnnuBuayanbHas
CaMOCTOSATCIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaAKTUYECKUX
paboTt

3amnura
TBOPYECKUX padoT
3amnura
WHJIUBUIYJTBHBIX
MIPOEKTOB
KonTtponbHas
paboTta
Brimonnenue
SK3aMEHAIIMOHHBIX
3aJaHui

3 [pogpeccuonanvhoe-opuenmuposantoe cooepicanue




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

OK 02. Mcnionb30Bath
COBPEMEHHBIC CPE/ICTBA
MOKMCKA, aHAIHM3a U
WHTEPIPETAINH
uHopMauu, u
UH(pOPMAaIIMOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJIHEHUSA 3a/1a4
npodeccuoHaTbHOM
TEeSTETPHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
1.4,15,1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.51I1-0/c, 2.6

P 3, Temn! 3.1, 3.2, 3.3 II-o/c,
3.4

P 4, Temsr 4.1, 4.2, 4.3, 44,
4.5, 4.6, 4.7 Il-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, 6 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, 7.13,

TectupoBanue
YceTHBIN 0npoc
MaremMaTudecKuit
JIIUKTAHT
NunuBuayanbHas
CaMOCTOSITSIIbHAS
paboTta
IIpencraBnenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboTt

3ammTa
TBOPYECKHUX pabOT
3amnura

7.14,7.15,7.16,7.17 MBIy AITHHBIX

P8, Tems 8.1,8.2,83,8.4, | [POCKIOB

8.5, 8.6 KonTponbHas

P9, Tems1 9.1,9.2,9.3, pabora

9.49.5 Brinonnenune

P 10, Temsr 10.1, 10.2, 10.3, 9K3aMEHAIMOHHBIX

10.4 3aJlaHui

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,

13.4,13.5I1-o/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-o/c, | TectupoBaHue
peanm3oBbBaTh cobcTenHoe | 1.4,1.5,1.6 Y CTHBIN OnpocC
po()eCCHOHANILHOE P 2, Temnl 2.1, 2.2, 2.3, 2.4, | Marematuueckuit
JIMYHOCTHOE pPa3BUTHE 2.5 IT-o0/c, 2.6 IOUKTAHT

’ P 3, Temn! 3.1, 3.2, 3.3 I1-o/c,

MPEANPUHUMATEITBCKYIO 3.4 NunuBumyanpHas
JIESITCILHOCTD B P 4, Temsr 4.1, 4.2, 4.3, 4.4, | CaMOCTOsITeIbHAs
npodeccuoHalbHOU cepe, 4.5, 4.6, 4.7 T-o/c, 4.8, 4.9, | pabora




UCIOJI30BaTh 3HAHUS 10
(rMHaHCOBOM TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyalUsIX

4.10,4.11
P 5, Temsr 5.1, 5.2

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

P7,Tems1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7I1-0/c,7.8,7.9,

IIpencraBnenue
pe3yJIbTaTOB
MPaAKTUYECKUX
pabot

3ammTa
TBOPYECKHUX padoT

710 Tl-ofe, 7.11,7.12,7.13, | AT
7.14,7.15,7.16, 7.17 MBIy AITBHBIX
P 8, Temsr 8.1, 8.2,8.3,8.4, | MPOCKIOB
85 8.6 KonTposbHas
P9, Tems 9.1,9.2,9.3, pabora
9.49.5 Brmmonnenue
P 10, Temsr 10.1, 10.2, 10.3, 9K3aMCHAIIMOHHBIX
10.4 3aJJaHuH
P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-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 I1-o/c, 14.6
: eKTHBHO , Tema 1.1, 1.2, 1.3 II-o/c, | TectupoBanue
OK 04. Ddbd P1, T 1.1, 1.2, 1.3 IT-0/ T p
B3aMMOJIENCTBOBATE U 1.4,15,1.6 VY CTHBIHN Ompoc
paboTaTh B KOJUIEKTHBE U P 2, Temnl 2.1, 2.2, 2.3, 2.4, | Marematuueckuii
KOMaHJe 2.5 IT-o0/c, 2.6 IOUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 Il-o/c,
3.4 NnnuBuayanbHas
P 4, Temmr 4.1, 42, 43, 4.4, | CaMocTosTe/bHAs
4.5, 4.6, 4.7 T-o/c, 4.8, 4.9, | pabora
4.10,4.11 [IpeacraBnenue
PS5, Temsr 5.1, 5.2 pe3yIBTATOB
P 6, Tems! 6.1, 6.2, 6.3, 6.4, NPaKTHYECKIX
6.5,6.6,6.7T1-0/c,6.8,69, | na6o
6.10 IT-o/c, 6.11 3
ammTa
P7, 6 Temsr 7.1,7.2,7.3,7.4, TBODYECKIX DAGOT
7.5,7.6,7.7 T-0/c, 7879, | o * P
710 Ml-o/c, 7.11,7.12,7.13, |~
7.14,7.15,7.16, 7.17 HHHBHAYATTBHBIX
’ ’ : IIPOEKTOB

P 8, Temsrr 8.1, 8.2, 8.3, 8.4,




8.5, 8.6 KoHTposnbHas

P9, Temsr 9.1, 9.2, 9.3, paboTa

9.4,9.5 Breinmonnenue

P 10, Temsr 10.1, 10.2, 10.3, 3K3aMEHAIIMOHHbIX

10.4 3aJJaHuM

P11, Temsr 11.1,11.2,11.3

IT-o/c, 11.4,11.5, 11.6 IT-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 II-o/c, | TectupoBanue
YCTHYIO Y IUCHbMEHHYO 14,1516 Y CcTHBIN ompoc
KOMMYHHKALUIO Ha P 2, Temwr 2.1, 2.2, 2.3, 2.4, | Maremarueckuit
roCy1apCTBEHHOM SI3BIKE 2.5 I-o/e, 2.6 JUKTaHT

o P 3, Temsn! 3.1, 3.2, 3.3 II-o/c,

Poccuiickon ®enepaiuu ¢ 3.4 NupuBnnyanbHas
y4eTOM OCOOCHHOCTEH P 4, Temur 4.1, 4.2, 4.3, 4.4, | CAMOCTOSITCIbHAs
COLIMAJIBHOTO U KyJbTypHOTO | 4.5, 4.6, 4.7 Tl-o/c, 4.8, 4.9, | pabora
KOHTEKCTa 4.10,4.11 IIpencraBnenue

P 5, Temsr 5.1, 5.2 PE3yIbTATOB

Il’i,lTSeMlaGl.l, 1.2, 1.3 II-o/c, MPaKTHYECKIX

P 2. Tewmt 2.1, 2.2, 2.3, 2.4, | PA0°T

2.5 Tl-o/c, 2.6 3amura

P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, | TBOPUECKUX paboT

34 3amnuTa

P 4, Temsr 4.1, 4.2, 4.3, 4.4, | uHAMBUTyaTbHBIX

4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9, IPOEKTOB

4.10,4.11 KonTposbHas

P 5, Temsr 5.1, 5.2 paboTa

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

6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, PIHOTHEHHC

6.10 TT-o/c, 6.11 JK3aMEHAIIHOHHBIX

3ajaHUi

P7,Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7I1-0/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, 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, Temnr 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, 14.6P 9,
Temn1 9.1,9.2,9.3,9.4,95
P 10, Temsr 10.1, 10.2, 10.3,
10.4

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
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 06. [IposBiATH
IPaXKIAHCKO-
MMaTPUOTUYECKYIO TIO3ULINIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE IMTOBEJICHUE Ha
OCHOBE TPaAULMOHHBIX
001IIeYEI0BEUECKUX
LICHHOCTEH, B TOM YHCJIC C
Y4€TOM TapMOHM3ALUU
MEKHALMOHAIBHBIX U
MEKPEITUTHO3HBIX
OTHOLIEHUM, IPUMEHSATH
CTaHJAPTHI
AHTUKOPPYILUOHHOTO
MTOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
14,15,16

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, Temm1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7I1-0/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, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

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

TecTtupoBanue

Y cTHBIN onpoc
MaremMaTuuecKkuit
JIUKTAHT
NuauBnnyanbHas
CaMOCTOSTEIbHAS
paboTta
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabor

3amura
TBOPUYECKUX padoT
3ammra
WHJIUBUIYJIBHBIX
MIPOEKTOB




KonTponbHas

paboTta
Brinonnenue
AK3aMEHAI[MOHHBIX
3a1aHUIN
OK 07. CopeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 II-o/c, | TectupoBanue
COXPaHEHHIO OKPYKAIOLIEH 14,1516 Y CTHBIN OnpocC
Cpelibl, pECYpCOCOEpEKEHHIO, gszi_[Te/MB; é'l’ 2.2, 2.3, 2.4, | Maremarnueckuii
S II-o/c, 2.
NPUMEHSTh 3HaHUS 00 P 3. TCMI,;I 3.1, 3.2, 3.3 T-olc. JUKTAHT
U3MEHEHHUH KJIMMaTa, 3.4 NunuBuyanbHas
MIPUHITUTIBI OEPEKITUBOTO P 4, Tems 4.1, 4.2, 4.3, 4.4, | CaMOCTOATENIbHAS
pOU3BOACTBA, YQGEKTUBHO | 4.5, 4.6, 4.7 II-o/c, 4.8, 4.9, | pabora
JIEMICTBOBATH B 4.10,4.11 [IpencraBnenue
YPE3BBIYANHBIX CUTyaLUsAX PS5, Temer 5.1,5.2 PE3yIBTAaTOB
P 6, Tems1 6.1, 6.2, 6.3, 6.4, MPaKTHYECKHX
6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, pabor
6.10 IT-o/c, 6.11 Sammra

P 7, Temnr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,

TBOPYECKUX padoT

7.10 Fofe, 7.11,7.12, 7.13, | oo

7.14,7.15,7.16,7.17 HHAMBIAYTBHBIX

P8, Temn 8.1,8.2,8.3,84, | MPOCKTOB

8.5, 8.6 KonTtponbpHas

P9, Tems1 9.1,9.2,9.3, padora

9.4,9.5 Brimonaenne

P 10, Temsr 10.1, 10.2, 10.3, 9K3aMCHAIlMOHHBIX

10.4 3aIaHUI

P11, Temsr 11.1, 11.2,11.3

[T-o/c, 11.4,11.5, 11.6 T1-o/c,

11.7

P 12, Temsr 12.1, 12.2, 12.3,

12.4

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
IIK 1.1. BeImOnHATH Tema 1.3 TectupoBanue
MpPUEMKY, MOHTaX, cOopky u | Tema 1.2 VYcTHBI opoc
00KaTKy HOBOM Tema 3.2 Marematuyeckui
CEIIbCKOXO3SIMCTBEHHOU Tema 4.7 JUKTaHT




TEXHUKH, 0DOPMIIATH
COOTBETCTBYIOIIIHE
JOKYMEHTBHI.

IIK 1.2. ITpoBOOUTH
TEXHUYECKOE 00CITyKUBaHHE
CEIIbCKOXO3SIMCTBEHHOU
TEXHUKHU MPHU IKCILUTyaTalHH,
XPaHEHUH U B OCOOBIX
YCIIOBUSX JKCILTyaTalluu, B
TOM YHCJI€ CE30HHOE
TEXHUYECKOE 00CTyKUBaHHE

IIK 1.5. BeImOaHATE
HAaCTPOUKY U PETyJIUPOBKY
pabouero u
BCIIOMOTaTEJIbHOTO
000py10BaHUs TPAKTOPOB U
aBTOMOOMIICH.

Tema 6.10
Tema 7.7

Tema 8.5

Tema 11.6
Tema 12.2
Temal3.3
Temal3.6
Tema 14.5

NnupuBuayanbHas
CaMOCTOSITENIbHAs
paboTta
IIpencrasnenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
pabot

3amura
TBOPYECKHUX PabOT
KonTposbHas
paboTta
Brimonaenue
AK3aMEHAIMOHHBIX
3aaHuil




Tembl HHIUBHUAYAJbHBIX IIPOCKTOB:

* HenpepriBHBIE 1po0H.

* [IpyMEeHEeHNE CII0XKHBIX MPOLIEHTOB B 9KOHOMUYECKUX PACUETaX.
* [TapajuienbHOE IPOEKTUPOBAHUE.

* CpenHue 3Ha4€HUS U UX IPUMEHEHUE B CTATUCTHKE.

* BekTOopHOE 3aaHuE PSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
* CJ10’)K€HrE TapMOHUYECKHUX KOJIEOAHHM.

* ['padmyeckoe peneHrne ypaBHCHHN U HEPABEHCTB.

* [IpaBuiIbHBIE U MOJIYITPABUIIbHBIE MHOTOTPAHHUKH.

* KoHM4eCcKue ceueHusl U NX MPUMEHEHUE B TEXHUKE.

* [lonsatue muddepenHnnana u ero NPUIOKCHHS.

* CxeMbl TOBTOPHBIX UCIbITaHUN bepHyIu.

* lccnenoBaHre ypaBHEHUI M HEPABEHCTB C TapaMETPOM.



Penensus
Ha pabouyto MporpamMmy y4eGHOM AUCIUIUTHHEL OV]1.07 Matemaruka, a1 creuuansaoctu 08.02.01
CTpouTeNnbCTBO M 3KCIUTyaTalMs 30aHuUH U COOpPYIKEHMH, COCTABIIEHHYIO MpernofaateneM MaTemaTuxu
['ATIOY KKKATK Agpeesoii K.C.

O6eobpazoBarensHas  OUCHMIIMHA OVI.07 Matemartuika siBisercs 00sI3aTeNbHOM  YacTbIO
0011e00pa30BaTeNLHOTO LUK 00pa3oBaTeNbHON MPOrpaMMbl B COOTBETCTBHH ¢ @®I'0C CIIO no
cneunansrocty 08.02.01 CTpouTenseTBo M aKCILyaTals 30aHMi 1 COOpYKEHU I

Pabouas nporpamma cocTaBieHa Ha OCHOBe @I'oC CIO no cneunansHoct: 08.02.01
CTpouTenbCTBO M SKCTTyaTauus 3MaHMH U COOpyseHHH (yTB. mpukasoM MuHucTepcTBa o0pa3oBanus u
Hayku Poccuiickoit @enepauuu ot 10 aupapst 2018 r. Ne 2), (sapeructpuposano B Muniocte Poccun
26.01.2018 Ne 49797, ykpynHenuas rpynmna 08.00.00 Texnuka u TexHOI0r MU CTPOMTEJILCTBA.

B pesynbrare ocoenns OV]I.07 Matematuka o0yuatoLuiCs OBNIAJEET CIEAYIOWNMH HABBIKAMM:

o BBITOJIHSITh apU(PMETHYECKHE NeliCTBUS Haf 1UCJIaMH, COYeTas YCTHBIC U MMCbMEHHbBIE PUEMBI; HAXOUTD
NPUOJIMKEHHbIe 3HAYEHHS BEIWYMH U NIOrPEIIHOCTH BBIYMCIEHUH (abcomoTHas wu OTHOCHTEJIbHAs);
CPaBHUBATh YHCIIOBBIE BBIPAXKEHHUS,

e HaXOMUTb 3HAYCHHS KOPHs, CTeNeHH, Jjorapudma, TPUTOHOMETPUYECKHUX BBIPAKCHUM Ha OCHOBE
ONpPENCJICHUSA, UCHOJb3ysS MNPH  HEOOXOIUMOCTHU MHCTPYMEHTA/IbHbIE  CPENCTBA;  IOJb30BATHCH
MPUOIIMKEHHON OLIEHKOM MPH MPaKTHYECKHX pacyeTax;

° BBITIOJIHATh MPe0Opa3OBaHus BbIPaXKEHHUI , NpUMeHss QOpMyJIbl, CBA3aHHBIE CO CBOHCTBAMM CTEMNeHeH,
I0rapu()MOB, TPUTOHOMETPHUUECKUX (hYHKLIMA;

Hcnonb30BaTh NpHOGpeTEHHbIE 3HAHMS 1 YMCHHS B IPAKTHUECKOM NEATENbHOCTH U MOBCEIHEBHOMN JKHU3HU:

° AT TIPAKTUHECKUX pacueToB mo (opmysam, BKIOYas (HOpMyIIbI, COAepIKalMe CTENEeHH, paauKalbl,
JIOrapu(Mbl U TPUTOHOMETPHUYECKHE (YHKLHH, UCMONB3Ys MPH HEOOXOAUMOCTH CIIPaBOYHbIE MaTepUabl U
MPOCTEHLINE BBIYMCIIUTEIIBHBIE YCTPOMCTBRA.

DyHKUMH U rpaduku

YMETb:
o BBIYHCIIATL 3HAUYCHHE QYHKLMH MO 32JaHHOMY 3HAYEHHIO apryMeHTa MpHU PasjIMuHbIX CIIOCO6aX 3amaHus
byHKUHH;
o OTpPENEATE OCHOBHbIE CBOHCTBA YMCIIOBBIX (DYHKLMH, HITIOCTPHPOBATS UX Ha rpadukax;
o CTPOMTDH rpa(UKy U3yHEHHbBIX (QyHKIHHA, MILTIOCTPUPOBATS MO rpaQyKy CBOHCTBA H/IEMEHTAPHBIX byHKUM;
o UCIOJIb30BATh MOHATHE QYHKLMH ISl OMUCAHHUS U aHAJIH33 3aBHCUMOCTeH BEJIMUHH;
Hcnosnb30BaTh NpUOGpPETEHHbIE 3HAHUS U YMEHHS B NPAKTHYECKOW NEATENLHOCTH U TIOBCETHEBHOM KU3HMU:
o Ald OMHMCAHMs C MOMOIIBIO (QYHKUMH pasIMuHBIX 3aBHCHMOCTEI, MPEACTABIEHHS HX TrpadHuyecky,

VHTEPNPETALUU IpadUKOB.
Hauana maremaruueckoro ananusa

o HaXOIIUThb NPOU3BOJHBIE 3IEMEHTapHBIX (YHKIHIA;
o HCIOIb30BATD MPOUSBOAHYIO 17151 U3Y4CHUs CBOHCTB (YHKLMI U NOCTPOCHHS rpadukos;
° MPUMCHATDL MPOU3BOAHYIO U1 MPOBEACHMS NPUOMKEHHBIX BbIYMCIEHHI, pelaTh 3a1auu NPUKJIATHOTO
XapaKTepa Ha HaXOXIeHHEe HAMOObLIErO U HANMEHBLIETO 3HAYCHHUS
° BBIYUC/IATE B IPOCTEHINMX CITyYasiX UIOMAAK U 00BEMBI ¢ MCIIOTb30BAHUEM OMNpPEeJEJIEHHOTO UHTErpaa;
Hcnonb3oBath NpUOGPETEHHbIE 3HAHKUS U YMEHUS B MPaKTHYECKOM JEATENbHOCTH U MIOBCETHEBHOM KU3HU JUTS:
o PCLUCHUS NPUKIANHBIX 33134, B TOM YHCJIC COLMATBHO-IKOHOMHYECKUX U (PM3UYECKUX, HA HAUGOBILHE 1

HAWMEHBLINE 3HAYEHHS, Ha HAXOXKIEHHE CKOPOCTH M yCKOPEHHS.
VpaBHEHHUS U HepaBeHCTBA

° peLIaTh  pAallHOHATIbHBIC,  MOKA3aTeNbHEIC, JIOrapU(MUUECKHE, TPUTOHOMETpPHYECKHE YPaBHEHus,
CBOAALUHECS K JINHEHHBIM M KBAAPATHBIM, 2 TAKXKE aHAIOTHYHbIE HEPABEHCTBA U CUCTEMBI;

° HCMONB30BATh IPaQUUYECKUi METOI PEIICHHS yPABHEHHIT U HEPABEHCTB;

° u300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH peLIeHHs YPaBHEHHH, HEPABEHCTB M CHCTEM C JBYMS
HEU3BECTHBIMH;

° COCTaBJIATL M PCINATh YPABHEHUS M HEPABEHCTBA, CBA3BIBAIOLUME HEU3BECTHBIEC BEIMUMHbI B TEKCTOBBIX (B

TOM YKCJie IPUKIIAHBIX) 3a1a4ax.
Hcnonb3oats nproGpeTeHHble 3HAHMS 1 yMEHUS B NPaKTUYECKOM NEATENbHOCTH M MOBCEHEBHOM SKU3HU:
® A4 MOCTPOEHHMS M MCCIISIOBAHHS MPOCTEMIINX MATEMaTHYECKHX MOIEICiA.



KomOunaTopuka, cTaTHCTHKA M TEOPHS BEPOATHOCTEH

o peliaTh MPOCTeHIIHE KOMOWHATOPHBIE 3a/1aui METOAOM Nepebopa, a TAKKE C HCTOMb30BAHUEM H3BECTHBIX
bopmy;
o BBIYUCIIATH B POCTEHLIMX CITy4asX BEPOSTHOCTH COBBITHH HA OCHOBE MO/ICHETA YKC/IA UCXOI0B;
Hcronb3oBath MpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON AESTENLHOCTH H ITOBCEIHEBHOM JKH3HIL:
o /U1 aHANK32 peallbHBIX YMCIOBBIX JAHHBIX, [PE/ICTABICHHBIX B BULE AMATPAMM, IPadUKOB;
° aHaan3a MHGOPMalMK CTATHCTHYECKOTO XapaKTepa.
reoMeTpust

¢ PAacrnosHaBaTh Ha HEPTEXAX M MOJEJIAX MPOCTPAHCTBEHHBIE HOPMbI; COOTHOCHTH TPEXMEPHBIE OGBEKTHI ¢ HX
OINMCAHUSIMHU, U300pAKEHUAMM;

® OMHUCBIBATH B3aWMHOE PAaCMONIOKEHHE NPAMBIX M IUIOCKOCTEH B MPOCTPAaHCTBE, apryMeHTUpPOBaTh CBOU
CY2KIEHHUS 00 ITOM pacroNOKEHUH,

AHAJIM3MPOBATh B NIPOCTEHILMX CITyHasX B3aUMHOE PACIIOJI0KEHHE 0OBEKTOB B MIPOCTPAHCTBE;

n300paXkaTh OCHOBHbIE MHOTOIPAHHUKHM U KPYTJIbIE TENA; BBINOIHAT YEPTEKH M0 YCIOBUAM 3314,

CTPOMTD MPOCTEHLINE CeHeHuUs Kyba, IPU3Mbl, TUPAMUIBI;

peliaTe MIaHUMETPHYECKHE W NPOCTEHIIME CTEPEOMETPUYECKHE 3aJaUl Ha HAXOKIEHHE reOMEeTPHUYECKUX
BEJIMYKH (IJIMH, YIJIOB, IUIOIaAei, 00beMOB);

® HCMO/Ib30BATh MPH PELIEHUH CTEPEOMETPHUECKHUX 33124 [UTAHUMETPUUYECKHE (AKThl U METO/IbI;

o NPOBOANTDb AOKa3aTe/bHbIE PACCYKAEHHUS B XOJ€ PELUEHMUS 3a1au;
Hcnonp3oBarh NpuoOpeTeHHbIE 3HAHKS U YMEHHS B IPAKTUYECKOMN A€STEbHOCTH M MOBCEIHEBHOMN SKU3HMU:
o ISl HCCTIENI0BAHHS (MOZIEIMPOBAHUS) HECTIOKHBIX PAKTHYECKMX CHTYALIMH HA OCHOBE H3yUYeHHbIX GOpMY.I

U CBOMCTB uryp;
BBIYMC/ICHHs: 00BEMOB W MIOLIAACH OBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJl NIPU PELICHUM MPAKTUUECKHX 3a/1au,
HUCIIOJIBb3YA NPH HCO6XOL[I/IMOCTI/I CIIPaBOYHHMKH U BbIYUCJIUTEJIbHBIC ycmoﬁcma.
Pabouast mporpamma nmucumnauusr OVJ.07 MatemaTuka peKoMEeHAOBAaHA s U3yYeHUs B
YYPEKAEHHUAX CPENHEro NpodecCHOHaNbHOrC 00pa3oBaHusl, pealu3yroIUX 00pa30BaTeIbHYO IPOrpamMMmy
cpeaHero odiero 06pasoBaHus, NpH MOArOTOBKE CHELMANMCTOB CPEIHErO 3BEHA.

Peuepzent

£ 3axaposa JI.A., yuurens matematiku MBOY COILII Ne 5

Tonm¥ieh 3axapopoii JL.A. YAOCTOBEPSIIO

Beperennuk H.H., nupexrop MBOY COLLI Ne 5




Penensus
Ha pabouyto mporpammy yueOHoW mucimmumael OVYJI.07 Maremaruka, s
cnequansHocTU: 08.02.01 CTpouTenscTBO M 3KCIUTyaTauus 30aHUH M COOpPYIKEHHIl,
coctaBieHHy1O npenogasaresieM MaremMatuku ['AITIOY KKKATK Asneesa K.C.

OOuieoOpaszosatenbHas  aucuumirHa OVYJ[.07 Maremarrika s$BiseTcs 00S3aTeNbHON  YacThio
001eo06pa3oBaTeNbHOr0 LKMKIa 00pa3oBaTeNbHOM MporpaMMbl B cooTBeTcTBHH ¢ ®I'OC CIIO no
cneunanbHocTu: 08.02.01 CTpouTenbeTBO M SKCILTyaTaLyst 3AAHUIA U COOPYKEHMUH

[Inanupyemble pe3ybTatsl yueOHoM aucuumnaunel OV]I.07 MaTtemaruka:

- YMeTh OMNEepUpOBaTh MOHATHUAMM: KOMIIJIEKCHOE YHCIO, COMPSKEHHBIE KOMIIEKCHbIE 4YHCIIa,
MOIY/lb M apryMEHT KOMILIEKCHOro 4ucia, (opma 3anmMcu KOMIUIEKCHBIX 4YHcen (reoMeTpuueckas,
TPUrOHOMETpUYECKas W  anreOpavyeckas); yMeTb TMPOM3BOAWTHL apupMeTHYECKHE JAeHCTBUS ¢
KOMIUIEKCHBIMU YMCJIaMH; IPUBOAMTH IPUMEPBI UCIIOIb30BAHMS KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJHO OMEpPHPOBaTh MOHATHUSIMU: CpeiHee apuMeTHUecKoe, MeauaHa, HauGoblIee U
HauMeHbLIee 3HAYCHHs, pa3max, JUCTEPCHsl, CTAaHaPTHOE OTKJIOHEHHE [UISl ONMCAHUS YMUCIOBBIX JAHHBIX;
YMEHHE HCCJIe0BaTh CTATUCTHUYECKHME NAaHHBLIE, B TOM UMC/Ie C NPUMEHEHHEM rpadMuyecKMX METOIO0B U
3NIEKTPOHHBIX CPENICTB;

- YMETb HaXOJUTb BEPOSITHOCTH COOBITMH C MCHOJb30BaHUEM IpaQHYeCcKUX METOMOB; MPUMEHSTH
JUIs pelueHuns 3a1a4 pOpMyJibl CIIOKEHMS W YMHOKEHHsI BEPOSITHOCTEH, GOpMyy MOJHON BepOsITHOCTH,
(opmyny bepHynnu, komOuHaTOpHBIE (GaKThl U HOPMYJIb; OLEHHUBATH BEPOSTHOCTH PEATbHBIX COOBITHIA
YMEHHE ONEepUpOBaTh MOHATUSAMHU: CllydyakHas BEIMYMHA, paclpeeeHre BEPOATHOCTEH, MaTeMaTHYeCKOe
OXKMJaHHe, AWCIepPCHs W CTaHAApPTHOE OTKJIOHEHME CIy4alHOW BeMMuYMHbI, QYHKUMH pacrpeieseHus U
MJIOTHOCTH PABHOMEPHOTO0, NIOKA3aTeIbHOTO U HOPMAIIBHOTO PacIpeIe/IeH iA;

[Iporpamma BkirouaetT B cebs yueOHBIH MaTepuan, KOTOPBIA CNOCOGCTBYET (OPMHPOBAHMIO
LIQJIOCTHOrO  MPEACTABCHUs O Ha3sHaueHWM Haubojee pacnpOCTPaHEHHBIX CPEICTB AaBTOMATH3allHM
MH(OPMALIMOHHON NEeATENbHOCTH (TEKCTOBBIX PEaKTOPOB, papUuyecKHX peJaKTOpOB, 3EKTPOHHBIX
TabnuL, 06a3 JaHHBIX, KOMIBIOTEPHBIX CETeH) M PA3BUTHIO MO3HABATENLHOTO WMHTEPECA M TBOPYECKHX
CMOCOOHOCTEH CTYIEHTOB.

HaHHas nporpamMma COOTBETCTBYET TpeOOBAHMAM MOArOTOBKH CTYACHTOB BEAYLIMX OOYUeHHE [0
cnequanbHocT: 08.02.01 CTpouTenscTBO M 9IKCIUTyaTalysi 34aHMM W COOPYXKEHHH U MOXKET ObITh
MCTOJIb30BaHA B MNPO(ECCHOHANBHBIX 00pa30oBaTENbHBIX YUYPEKACHHSX CpPEIHEro MpodeccHOHAILHOTO
obpaszoBanus KpacHonapckoro kpast.
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