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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AucHUIIMHbI«MaTeMaTuKa»

1.1. MecTo AMCUMINIMHBI B CTPYKTYpe HPOo(eCcCHOHAJBLHOM 00pa3oBaTe/IbHOM

nporpammsl CIIO:
Oo6mieobpa3oBaTenbHAsS AUCIUIUIMHA «MaTemMaTHKa» SBIISIETCS 00513aTeILHOM YacThIO

00111600pa30BaTEILHOTO ITUKJIa 00pa30BaTeIbHOM MporpamMmbl B cooTBeTcTBHHM ¢ DI'OC 110
npodeccun 15.01.05 CBapmk (pPy4HON M YaCTUYHO-MEXAHM3MPOBAHHOM CBAPKK (HAaN/1aBKK)

1.2. lean u miiaHupyembie pe3yJibTaThl 0CBOCHUS JUCIUIJIMHBI:

1.2.1 lleab AUCHHUILINHBI
Copep:xanue mporpammsl 0011e00pa30BaTeIbHON ITUCHUIUIMHBI «MaTteMaTuka» HallpaBJIEHO
Ha JIOCTH>KEHHE PE3yJIbTaTOB €€ M3ydeHHs B cooTBeTcTBUU C¢ TpeboBaHusamu PI'OC COO c

ydeTtoM npodeccuonanbHoi HanpasieHHoctu PI'OC CIIO.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHUS JUCHMIIMHBI:
Oco0o€ 3HaueHUE NUCHUIUIMHA UMEET pu (OPMUPOBAHMHU U PA3BUTHU OOIUX KOMIETEHIIHN:

o01IMe KoMIeTeHIuH

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mme

JAucuuniamHapHbie

OK 01 Beibupats
CIIOCOOBI peLIeHUs
3agadq
npodeccHoHaIbHON
NesATeIbHOCTH
[IPUMEHUTEIBHO K
[Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYyJy, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPYIOI00UE;
FOTOBHOCTb K AKTUBHOU
NICATEIIBHOCTH TEXHOJIOTMYECKON 1
COLIMAJIbHOU HaIIpaBJICHHOCTH,
CIIOCOOHOCTh VMHULIMUPOBATh,
[JJaHUPOBaTb U CAMOCTOSTEIBHO
BBITIOJHATD TAKYIO JESATEIBHOCTD;

- MHTEpEC K pa3IMuHbIM cdepam
podeccHOHAIBLHOM 1eATeNbHOCTH,

OBnaneHue YHUBEpPCAIbHBIMU
y4eOHBIMU IM03HABaTEIIbHBIMU
TENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (OPMYJIHPOBATH
1 aKTyaJMu3upoBaTh  Ipodiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBEHHBIH
MpU3HAK WJIM  OCHOBAaHUSA  JUIf
CpaBHEHHUs,  KilaccUPUKAIMK U
0000IICHMS;

- ONpeneNsaTh IeNu JeSTeIbHOCTH,
3aaBaTh MapaMeTpPhl U KPUTEPUU UX
TTOCTIKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH U
[IPOTHBOPEYHS] B PaccMaTpUBAEMBIX
SIBIICHHSIX

BHOCHTH KOPPEKTHUBBI B
NesITeIbHOCTb, OLICHUBATH
COOTBETCTBHE DPE3YJIbTATOB LEISIM,
OLIEHUBaThb PHUCKU  TOCJIEJCTBUN
eI TeTbHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIILICHUE
[pH PEeIIeHUHN )KU3HEHHBIX MPOOIIeM
0) 6a3oBbIC HCCIIEI0BATEIIbCKUE
EeCTBUA:

BIIQJIETh  HAaBBIKAMU  y4eOHO-
ICCIIEA0BATENIbCKOM M IIPOEKTHOU
NesITeIbHOCTH, HaBBIKaMU|
[paszpenieHus mpooem;
BBISIBJISITh

IPUYHHHO-
CJICZICTBEHHBIE CBS3U 17
AKTYyaJIH3HpPOBAThH 3a1auy,
BBIIBUIaTh TMIIOTE3Yy €€ pEeIleHUs,

-BJIaJIETh METOJAMHU JJOKA3aTENbCTB,
QJITOPUTMAaMHU peILeHUs 3a/1a4; yMEHUeE
(hopMyIHPOBATH OIIPENIEICHUS, AKCUOMBI
TeOpEMBbI, IPUMEHSATh MX, IPOBOJAUTH
TOKa3aTENbHbBIE PACCYKACHUS B XO/I€ PELLICHUS
3ajgay;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTENIEHb
qrcia, Jorapu@m 4yrcia; yMEeHUE BbIIOIHATh
BBIUMCIIEHUE 3HAUYEHUN U ITPeoOpa3oBaHUs
BBIPA)KEHUI CO CTENEHAMU U JorapupmMamu,
peoOpazoBaHus APOOHO-PAITMOHATBEHBIX
BbIPAKCHUI;

- YMETb OIIEPUPOBAThH MOHATHIMHU:
[palioHaIbHbIE, UPPALIMOHAIbHBIE,
[OKa3aTejbHbIE, CTETIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIIHS,
HenpepbIBHAS (PYHKIMS, TPOU3BOIHAS,
repBo0Opa3Hasi, ONpeIesIEHHbIN HHTErpa;
YMETbHAXOAUTD ITPOU3BOJHBIE DIIEMEHTAPHBIX
(byHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl;
MCCIIeI0BaTh B MPOCTEHIINX CIydasxX GyHKLIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE U
HalMEHBIINE 3HaUeHUs (PYHKIUI; CTPOUTH
rpad¥K1 MHOTOWIEHOB C UCIIOJIb30BAHUEM
arrapara MaTeMaTHYECKOr0 aHAIIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a7a4
Ha IBH)KEHUE; peIlaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33]1a4M Ha HAauOOJIbIINE U
HAaMEHBIINE 3HAaYEeHUs, Ha HAXOXKCHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHIMHU: PALlMOHATIbHAs
(yHKIUS, TOKa3aTenbHas QYHKIUS, CTeTIeHHas
(byHkuus, norapudmudeckas GyHKINS,
TpUTOHOMETpHUecKre PyHKINU, OOpaTHbIE
(YHKLINN; yMEHHE CTPOUTD I'pauKu U3y4EHHBIX
(b yHKIMH, HCIIOJIb30BaTh IpaUKH PU U3yYEHUN
[TPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUH 3a/1a4
13 IpyruX y4yeOHBIX MMPEIMETOB U 33/1a4 U3
[peabHOM KU3HU; BBIpaXKaTh (OpPMYyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh peliaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
TUIIOB (B TOM YHUCJIE HA IPOLIEHTHI, J0JIA U YacTH,

HaXOOUThb APTYMCHTBI JJI

Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBApPOB U




ITOKa3aTeIbCTBa CBOHX|
YTBEPIKICHH, 3a71aBaTh MMapaMeTPhI
1 KPUTEPUU PELICHUS;
aHAIM3UPOBATh IOJyYCHHBIC B
XOJIC pEIICHUS 3aJa4il Pe3yJIbTaThl,
KPUTHYCCKH OLICHHBATh ux|
ITIOCTOBEPHOCTh,  IPOTHO3UPOBATH
3MEHCHHE B HOBBIX YCIIOBHUSX;
yMETh [IEPCHOCHTh 3HAHHS B
[103HABATEIBHYI0 W IPAKTHYCCKYIO
00JIaCTH KU3HENEATCILHOCTH,

- yMETh HMHTEIPHUPOBATh 3HAHHS U3
[Pa3HBIX MTPEIMETHBIX 00JIACTEIH;
BBIJIBUTaTh ~ HOBBIE  HJIEH,
[pe/iarath OPHUTHHAIILHBIC
[10IXO/IbI M PELICHHS,

1 CITOCOOHOCTh MX HCIIOJIb30BaHMS B
[T03HABATEIILHOM M COLMAIbHOMU
[IpaKTHUKE

yCITyT, HAJIOTH, 33/1a4M U3 00JacTH YIpaBiIeHUS
IMTAYHBIMA ¥ CEMEHHBIMH (pHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 3a/1a4H,
1CCIIEI0BATh ITOY4EHHOE PELIEHUE U OLICHUBATh
PaBI0NOJ00HOCTD PE3yJIbTATOB;

- YMETb OIIEPUPOBATh MOHATUSMU: CPEIHEE
apudmernyeckoe, MearaHa, HaubobIlIee U
HauMEHbIIIee 3HAUEHUS, pa3Max, TUCIepCHus,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
[YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
H(bOpMaIKIO, TPEJICTABICHHYIO B TabIUIaX, Ha
rarpammax, rpadukax, OTpaXkarolryro CBOMCTBa
[PEATbHBIX MIPOLIECCOB U SBJICHUH; MPECTABIATh
MH(GOPMAIIHIO C TIOMOIIBIO TAOJIUI] U JHarpaMm;
MICCIIEJIOBATh CTATUCTHUYECKUE JAHHBIE, B TOM
qrcIie ¢ IPUMEHEHUEM rpapuuecKix METOI0B U
PIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MIOHATHUIMU: CIIy4aHBIN
OTIBIT U CIy4ailHOe COOBITHE, BEPOSATHOCTD
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYHCIISTh
BEPOSATHOCTH C UCIOJIb30BaHUEM TpaduIecKrX
METO/IOB; IPUMEHSTH (HOPMYJIBI CIIOKEHHS U
[YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThI U POPMYIIBI IPH PEIICHUN 33]1a4;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMU;
[YMEHHME IPUBOJUTD ITPUMEPHI TPOSIBICHUS
3aKOHA OOJIBIIMX YHUCE B IPUPOJHBIX U
0OI11ECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATh MOHATUSAMU: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yTOJ1, CKpEIIUBAIOIINECS MIPSIMBIE,
[apauIeIbHOCTD U IEPIEHANKYIIIPHOCTD
[PSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH,
[YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMH,
[pacCTOSIHUE MEXY MJIOCKOCTAMU; YMEHHE
MICII0JIB30BATh IIPU PEIICHUH 3a7a4 U3YUYEHHBIE
(baKThI U TEOPEMBI IJITAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr o
MUpa;

- YMETh OIEPUPOBATh MOHATUSIMHU:
MHOTOTPaHHUK, CEYEHUE MHOTOIPaHHUKA, KYO,
MapajuieNnenunea, npumMa, nupamuaa, Gurypa u
[MOBEPXHOCTbH BpallleHHUs, IIWIINHIP, KOHYC, 11ap,
cdepa, ceueHus: GUrypsl BpaleHusl, IIIOCKOCTb,
Kacarorasicsi cepbl, HUIMHAPA, KOHYCa,
[JI011a/1b TIOBEPXHOCTH MTUPAMHUIBL, TPU3MBI,
KOHYCa, [IIHH/IPA, TUTOIIaab chepbl, 00beM
KyOa, IpsSIMOYTOJILHOTO Mapaiesienue 1,
[MpaMuIbl, IPU3MBI, HUJIMH]IpA, KOHYCa, 111apa;

lyMEeHHE H300paxaTb MHOTOTPAaHHHUKH U




[TOBEPXHOCTHU BpAILIEHUs, UX CEYEHHUS OT PyKH, C
[TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHUE PAaCIIO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh IPABUJIbHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATUSMU: IBHKEHUE B
[IPOCTpAHCTBE, MOAOOHBIE (DUTYPHI B
[IPOCTPAHCTBE; UCIOJIL30BAaTh OTHOIICHUE
[I0Ma/IeH TOBEPXHOCTEH U 00HEMOB MTOTI00HBIX
(buryp npu peuieHuu 3aaay;

- YMETb BBIYUCIIATH FEOMETPUUECKUE BETUUHUHBI
(1MHA, yrou, TJIoma b, 00beM, TIOMAIL
[MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI
U METOJIbL;

- YMETb OIIEPUPOBATH MOHATUIMHU:
PSIMOYTOJIbHAS CUCTEMA KOOPIMUHAT,
KOOpAMHATHI TOUKHU, BEKTOP, KOOPINHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHHUE, YOIl MEXKIY
BEKTOpPAMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA HA YHCIIO; HAXOIUTH C IIOMOIIIBIO
M3y4EHHBIX (DOPMYIT KOOPIMHATHI CEPEIHMHBI
0TpE3Ka, PACCTOSTHUE MEKIY JBYMs TOUKAMU;
-yMETh BHIOMPATh MOAXOASIINNA N3ydEHHBII
METO/I 1JIs1 pEeLICHHS 3aa4H, paclio3HaBaTh
MaTeMaThuyeckue (paKkThl 1 MaTeMaTHUYECKHE
MOJIEJIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH
MPUMEPBhl MATEMATHUECKUX OTKPBITHIA
[POCCUIICKOM U MUPOBOM MaTEMaTUYECKON HAYKH.
-YMETb OIIEPUPOBATh NOHATUSAMU: ONPEICIICHUE,
aKcHoMa, TeopeMa, CIIeICTBHE, CBOICTBO,
[IPU3HAK, 10Ka3aTEIbCTBO, PABHOCUIIbHBIE
(bopMyJIMPOBKH; yMEHUE (POPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
[IPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI,
MICII0JIb30BaTh METOJ MaTEMaTH4YECKON
MHIYKIIMH; IPOBOJUTH JI0Ka3aTeIbHbIE
[pacCyXJACHMsI IIPU PELICHUH 3a]1a4, OLICHUBATh
ITOTUYECKYIO MPaBUILHOCTD PACCYKICHUI;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOXKECTBO,
[MOJIMHOKECTBO, OIlEpallMU HaJl MHOXKECTBAMH;
YMEHHE HCII0JIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH arnapar /it OUCaHUs
[pEAJIBHBIX MTPOLIECCOB U ABJICHUM NIPU PELLIECHUU
3a/ia4, B TOM YHUCIIE U3 IPYTHX y4eOHBIX
[IPEIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha
MJIOCKOCTH; YMEHUE 3a]aBaTh U OMUCHIBATH
rpadbl pa3IUYHBIMU CLIOCOOAMM; HCIIOIB30BATh
rpadbl Mpy peleHnu 3a/1ay;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
coueTaHue, NepPecTaHOBKA, YUCIIO COYETaHU,
4HCII0 IepeCTaHOBOK; OMHOM HploTOHA; yMeHue
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[IPUMEHSATH KOMOMHATOPHBIE (PAKTHI U
[paccyXIeHMs Ul PEeLIeHus 3ajady;

-YMETb ONEPUPOBATh MOHATUSAMU: HATypajJbHOE
YKCIIO, 11€JI0€ YUCII0, OCTATOK 110 MOAYJIIO,
[pallMOHAJIbHOE YHCII0, HPPALMOHAIIBHOE YHCIIO,
MHO€ECTBA HATYypPaJIbHBIX, LIETbIX,
[PAllMOHANIBHBIX, ICHCTBUTEIBHBIX YHCET;, YMEHUE
MICII0JIb30BaTh MPU3HAKYU JI€IUMOCTH,
HAaMMEHBIINIA 00N AeUTENb U HAUMEHbIIIee
o0111ee KpaTHoe, alnroput™ EBxiinza npu
[pELIEHNH 3a]1a4; 3HAKOMCTBO C pa3JIuYHbIMU
[O3ULIMOHHBIMU CUCTEMAaMH CUUCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
CTEIEHb C LIEJIBIM [T0Ka3aTeseM, KOPEHb
HaTypaJbHOMN CTEIIEHU, CTEIEHD C
[pallMOHAIbHBIM IT0Ka3aTesIeM, CTEIIeHb C
NEIICTBUTENBHBIM (BEILLIECTBEHHbBIM)
oKaszareseM, JIorapum yucia, CHHyC, KOCUHYC
M TAHTE€HC MPOU3BOJIBHOTO YNCIIA;

- YMETb ONEPUPOBATH OHATHAMMU: TOKAECTBO,
TOKJIECTBEHHOE TIpeo0pa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
[PAaBHOCUJIBHOCTb YPaBHEHU, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIUOHAIIbHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, IOTapU(PMHIUECKHUE,
TPUTOHOMETPUUYECKUE YPAaBHEHMSI, HEPAaBEHCTBA
1 CHCTEMbI; YMEHHE PelIaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO Pa3IMYHbIX
[IPUEMOB; peIllaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoOM; IPUMEHATh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIICHUS
MaTeMaTHUeCKUX 3aJa4 U 3a/1a4 U3 pa3InyHbIX
oOacTell HayKH U pealibHOM JKU3HH;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUAMMU:
rpaduk QyHKIMH, oOpaTHast PyHKLINS,
KOMITO3UIUS (PYHKIUH, THHEelHas QyHKIMS,
KBajpaTH4Has QyHKIUS, CTelIeHHast QYHKIUS C
[1eJIbIM [TOKa3aTeseM, TPUTOHOMETpUYeCKHe
(byHKIIMU, 0OpaTHBIE TPUTOHOMETPUUECKHE
(yHKIINH, TOKa3aTeNIbHAS U JorapupMUIecKas
(hYHKIIUU; YMEHUE CTPOUTH rpapuku PyHKIIHA,
BBITTOJIHATE MPeo0pa3oBaHus rpaduKoB

b yHKIIHI;

YMEHHUE UCIIONb30BaTh rpaduKu GYHKIMH JUIs
M3y4eHUs TPOLIECCOB U 3aBUCUMOCTEN Mpu
[pEILICHUH 3a]a4 U3 APYTUX YUeOHBIX TPEIMETOB
1 13 pealbHOW KHM3HH; BEIPAXXaTh POPMYyIIaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMM;

lyMEHHE CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
YEeTHOCTh (PYHKIIUH, IEPUOAUIHOCTD (DYHKIIUH,
OTPaHUYECHHOCTH (PYHKITUH, MOHOTOHHOCTb
(yHKINHU, SKCTpeMyM (QYHKITHH, HanOoJIbIIee 1
HaMEHblIee 3HaYeHUs (PYHKIIUHU Ha
[TPOMEXYTKE; YMEHUE MPOBOJUTH UCCIEA0BAHNE
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G yHKIUY;
[YMEHHE HCII0JIb30BaTh CBOICTBA U rpa)UKU
(yHKUIMN 1715 pelieHusl ypaBHEHUi, HEpaBEHCTB
1 3a/1a4 C TapaMeTpaMu; n300pakaTh Ha
KOOPAMHATHOMU IIJIOCKOCTH MHOYKECTBA PEILICHUI
YpaBHEHH, HEPaBEHCTB U UX CHCTEM;
-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
[10CJIEJ0BATEILHOCTD, apupMeTHYEeCKast
[porpeccusi, reOMeTpruYecKast IpOrpeccus,
0EeCKOHEUHO yObIBarOIasi FEOMETpUYecKas
[porpeccus; yMeHHUE 3a/1aBaTh
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOILBIO
[PEKYPPEHTHBIX (HOpMyT;
- YMETb OIIEPUPOBATH MOHATHIMHU:
HETPEPBIBHOCTH (DYHKIIUH, aCHMIITOTHI rpaduka
(yHKLMH, IepBasi U BTOpast IPOU3BOAHAS
(yHKIIMH, TEOMETPUIECKHUIA U PU3UUECKUI
CMBICJI IPOM3BOIHOM, IIEpBOOOpa3Hasi,
OTIpeIeIICHHBI MHTETPA; yMEHUE HaXOUTh
ACHMIITOTHI rpaduka GyHKLIUU; YMEHHUE
BBIYHCIISITH IPOU3BOAHBIE CYMMBI,
[IPOM3BEACHUS, YACTHOTO U KOMITO3UIUH
(yHKINN, HAXOJUTh ypaBHEHHUE KacaTeIbHON K
rpaduky GyHKINU;
[YMEHHE HCIIOJIb30BaTh MMPOU3BOAHYIO JUIS
yicciieIoBaHMs (DYHKIMM, 17151 HAXOXKIEHUS
HAMTYYIIero peeHus B MPUKIAJHBIX, B TOM
qKCIIe COLMATbHO-3KOHOMUYECKUX U
(U3NYIECKUX 3a/1a4ax, IS ONPeIeIICHUS
CKOPOCTH M YCKOPEHHUSI; HAXOIUTh IJIOIAIN U
00BEMBI (PUTYp C TOMOIIBIO UHTETrpaa;
[PUBOINUTH MPUMEPBI MATEMAaTHUECKOTO
MOJICITUPOBAHUS C TTOMOIIBIO
I epeHIManbHbIX ypaBHEHUH;
- YMETb OIEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJTyJTb I apTyMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3anycu KOMIUIEKCHBIX YHCEll
(reoMeTpuYecKas, TPUTOHOMETpUIECKast U
asreOpandeckas); yMeTb POU3BOJUTH
apr(MeTHIECKUE EHCTBUS C KOMIUIEKCHBIMU
qHCIaMU; TPUBOAUTH PUMEPHI UCTIOIb30BAHUS
KOMIUTIEKCHBIX YHCEIT;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeIfana,
HanOoJIbIIIee U HAMMEHbIIIee 3HaYCHHUs, pa3Max,
ECTIepCHsl, CTAHAAPTHOE OTKIIOHEHHE JIJIS
OTIMCaHMSI YMCIIOBBIX JAHHBIX; YMEHHE
MICCIIeZIOBAaTh CTATHCTUYECKHE TaHHBIE, B TOM
qrcIe ¢ IPUMEHEHHEM Irpauyeckiux MeTo/10B U
PIIEKTPOHHBIX CPEJNICTB; TpaduIecKu
MCClIeIOBAaTh COBMECTHBIEC HAOIIOIEHUS C
[TOMOIIBIO JUarpaMM pacCeUBaHUsl U JIMHEHHON
erpeccuy;




- YMETh HAXOJUTh BEPOATHOCTH COOBITUH C
MCII0JIb30BAHNEM IPah)UIECKUX METOJOB;
[IPUMEHSATH [T peLIeHUs 3a7a4 (OPMYITbI
CJIO’KEHUS U YMHOKEHHS BEpOATHOCTEH,
(hopMyiTy IOJTHOH BEpOATHOCTH, POpPMYITY
bepHym, koMOMHATOPHBIC (DAKTHI U POPMYIIBL;
OLIEHUBATH BEPOSTHOCTH PEAJbHBIX COOBITHH;
YMEHHUE OIIepUPOBaTh MOHATUAMU: CllydaiiHas
BEIMYNHA, PacIpeieNiCHIE BEPOSATHOCTEH,
MaTeMaTHYeCKOE O’KUAaHue, TUCTIEPCUs U
CTaHIApPTHOE OTKJIOHECHUE CIy4alHON BEJIMYUHBI,
(byHKLIMU pacupeneneHus U INIOTHOCTU
[PAaBHOMEPHOT0, IOKA3aTeIbHOI0 M HOPMAILHOTO
[pacripesielleHnii; yMEHHEe UCII0Ib30BaTh CBONCTBA|
M3Y4EHHBIX paclpe/ieIeHuil U peleHns 3ajay;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX
HICEN, METOBI BHIOOPOYHBIX UCCIICIOBAHUIA;
YMEHHE IPUBOJIUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YMCET B MPUPOIHBIX U
0O0I11€CTBEHHBIX SIBJICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
TOUKa, MpsMasi, IIIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUIA yToJ, IBYTPaHHBIN YTOJI,
TpEeXIpaHHbIM yroJ, nepeceKkaronmecs,
napayiesbHbIe M CKPEIIMBAIONINECS TPSMBIE,
[apaJlIeIbHOCTh U MEPIEeHAUKYISIPHOCTh
NPSMBIX U IDIOCKOCTEH, YTOJI MEXKIY IPSIMBIMHU,
[YTOJT MEKIY IPSMON U TIIOCKOCTBIO, YTOJ MEXKAY
[IOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh MPU
[peILICHUH 33]]a4 U3yYCHHbIE (DAKThI U TEOPEMBI
MTAHUMETPUH;, YMEHUE OLIEHUBATH Pa3Mephl
00BEKTOB B OKpYXKAIOIEeM MUPE;YMEHHE
OTIepPUPOBATH TOHSATHIMU: MHOTOTPaHHHK,
CeueHHe MHOTOI'paHHHKA, TPABUIIbHBIHI
MHOTOTPaHHHUK, IPU3Ma, THpamuia, purypa u
[HOBEPXHOCTh BPALICHUS, IMIUH]P, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEYCHUS KOHYCa
U [IWIMH]PA, apajuledbHble OCH WIH
OCHOBAHHIO, CEUYSHHE II1apa, TUIOCKOCTb,
Kacaromascs cepsl, HUINHAPa, KOHYCa; YMEHHE
CTPOWTH CEUCHHE MHOTOTPaHHHKA, N300paKaTh
MHOTOTpaHHHUKH, (PUTYPbI ¥ TOBEPXHOCTH
BpAIEHHSI, UX CEUYEHUS, B TOM YHCIIE C IIOMOIIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOICTBAa reOMETpUUECKUX QUTyp,
CaMOCTOSITENTbHO (hOPMYITUPOBAThH ONPEIEICHUS
M3ydaeMbIX (pUTYp, BBIIBUTATH TUIIOTE3HI O
CBOWCTBaX M MPU3HAKaX F€OMETPHUECKUX HUTYp,
00OCHOBBIBAThH MITH OIIPOBEPTaTh MX; yMEHHUE
MPOBOJIUTH KJIacCH(PUKaLUIO GUTyp 1O
[pa3TMYHBIM TPU3HAKAM, BBITIOHATH
HEO0O0XOAUMBIE JOTOTHUTEIbHBIE TOCTPOCHHUS;
-yMETb CBOOOIHO ONEPUPOBATh MOHATUSAMU:
rutomans Gurypsl, 00beM GUrypsl, BeaTuunHa
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yTJ1a, pAaCCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
[pacCTOSIHUE MEKAY NPSAMBIMU, PACCTOSIHUE
MEXTy TUIOCKOCTSIMH, IJI0MIAhL chepsl, IMII0ab
[IOBEPXHOCTHU MUPAMHU/Ibl, IPU3MBI, KOHYCA,
IMHApPA, 00BEM Ky0a, IPSIMOYTOJIBHOTO
napaenenunesa, IupaMuibl, IPU3MBI,
LMIMHpa, KOHYCa, 11apa; yMEHNUE HaXOAUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX (UTyp;

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMHU:
NIBIDKEHUE, TapajlyIeNIbHBINA IEPEHOC, CUMMETPHS
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, [IOBOPOT,
npeoOpa3zoBaHue 1MOA00Us, TOA0OHBIE PUTYPHI;
[YMEHHE pacrio3HaBaTh paBHBIC U MMOI00HBIE
(urypsl, B TOM 4uClie B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHUE UCIIOIb30BaTh
reOMETPUUECKUE OTHOIICHUS, HAXOUTh
reOMETPUUYECKHE BEIMUUHBI (JUIMHA, YTroJ,
[U10111a/1b, 00BEM) IPU PELICHUH 3a]1a4 U3 APYrHX
y4eOHBIX IPEIMETOB U U3 PEalIbHOM JKU3HH;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU:
[PSIMOYTOJIbHAsA CUCTEMA KOOPJIMHAT, BEKTOP,
KOOPAMHATHI TOUYKH, KOOPIUHATBI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOpA Ha
Y1CII0, pa3oXKeHne BEKTopa 1o 6a3ucy,
CKaJISIpPHOE MPOU3BEJCHUE, BEKTOPHOE
[IPOM3BEIECHUE, YOI MEXKAY BEKTOPAMU; YMEHUE
MCITOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJ 111 PELIEHHUS] TEOMETPUUECKHX 3a]1a4 U
Bajayd Apyrux y4eOHBIX MPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuua 2x2 u 3x3,
OTIpEeACTUTENb MaTPUILIbl, TEOMETPUUECKUIA
CMBICJI OIIPENETUTENS;

- YMETh MOJIEJIUPOBATh pealibHbIE CUTYallUH Ha
SI3bIKE MAaTEMaTHKH; COCTABIISTh BBHIPAXKEHUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI IO
[YCJIOBHIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIETN C UCITOJIb30BAHUEM almmapara ajareOpsl,
MHTEPIIPETUPOBATH ITOTYYECHHBIN PE3YNbTaT;
CTPOUTH MaTEMaTUYECKUE MOJEIN C IIOMOILBIO
TEOMETPUUECKUX MOHATUI U BEIMYMH, PELIATh
CBSI3aHHBIE C HUMHU NIPAKTHUECKUE 33]1a4H;
COCTaBJIATh BEPOSTHOCTHYIO MOJEINb U
MHTEPIPETUPOBATH MOTYYEHHBIN pPe3yibTaT;
peraTh MPUKJIAIHbIE 3a]1a4l CPEACTBAMHU
MaTeMaTHYeCKOro aHalln3a, B TOM YHClie
COLMAJIbHO-?KOHOMHYECKOTO U (PU3UUECKOTO
XxapakTepa;

- YMEHHE BBIOMPATh MOAXOSAIIUN METOT IS
[pEelIeHNs 3a/1a4uM; TOHUMaHHe 3HAUNMOCTH
MaTeMaTHKU B U3yYEHUHU MPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE
[pacrio3HaBaTh IPOSIBIIEHNE 3aKOHOB MaTEMaTUKH
B MICKYCCTBE, YMEHUE IPUBOIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITUI POCCUNCKON U
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MHUPOBOM MaTEMaTU4YECKON HAyKU

OK 02 Hcnonbs3oBath
COBPEMEHHBIC CPEICTBA
[OMCKa, aHaJIHM3a U
MHTEepIpETAIN
MHbOpMaINH, 1
MH(pOPMAIMOHHBIC
TEXHOJIOTUH IS
BBIMIOJIHCHUS 32124
podeccnoHaTBEHOMI
eI TeIbHOCTH

B o0macté LEHHOCTH HAYYHOTO
[TO3HAHUS:

-chopMUPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHUsA
HAayKl U OOIIECTBEHHOW MPaKTUKH,
OCHOBAaHHOI'O Ha JHAJIOre KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B IOJHUKYJIBTYPHOM
MUpE;

- COBEPUICHCTBOBAHHE SI3BIKOBOW M|
UUTATEIbCKOMN KYJIbTYpbI KakK
CpPEACTBA B3aUMOJICHUCTBUS MEXKIY]
ITFOIBMU U TTIO3HAHUS MUDA;
OCO3HaHUE LIEHHOCTU HAay4HOU
NIEATEIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH MIPOEKTHYIO "
ICCIIEA0BATENIbCKYIO  JACSTENBHOCTD
MHIWNBUAYaJIbHO U B TPYIIIIE.

OBiageHue YHUBEpPCAIbHBIMU
yaeOHBIMU O3HaBaTeJIbLHBIMU
e ICTBUSIMU

B) paboTa ¢ HHpOpMaIei:
BJaJIeTh HaBBIKAMHU IOJyYCHHS

H(popManuu u3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYLIECTBJIATH  IIOMCK,  aAHAJIM3,

CUCTEMATU3ALUI0 U UHTEPIIPETALUIO
MH(OpPMallUK Pa3IMYHBIX BUIOB U
(bopM npencTaBieHUs;

- CO3JaBaTh TEKCTBl B Pa3JIMYHBIX
(dopmarax C y4yeToM Ha3Ha4YeHHUs]
H(OpMalLIUY U 1IeJIEBOM ayAUTOPHH,

BbIOMpas ~ ONTUMAIbHYIO  (OopMYy
MPEICTaBICHNUS U BU3yaTH3aIliN;

- OLIEHUBATh JOCTOBEPHOCTb,
NMETUTUMHOCTh ~ MHQOpMAaIu, ee
COOTBETCTBHE PaBOBBIM u
MOpaITbHO-ITHYECKUM HOpMaM;

- UCIOJIb30BATh CpeAcTBa
MH(pOpPMaITMOHHBIX u

- YMETb OIIEPUPOBATh MOHATUSAMU: PallMOHAIIbHAS
(byHKLMA, NOKa3aTenbHas (DYHKIMS, CTENEeHHas
(byHKIMA, norapupmMuuecKas GbyHKIM,
TPUrOHOMETpHUYECKUe  (YHKIMH,  OOpaTHbIE
(yHKINUW; YMEHHE CTPOUTH rpadUKu U3y4eHHBIX
(yHKLIMH, UCTIONB30BaTh TPaQUKHU NPU U3yYECHUN
[IPOLIECCOB U 3aBUCUMOCTEH, NPU PEIICHUH 3a1a4
U3 JpYruX Yy4eOHbIX NpPEAMETOB W 3ajad U3
[peaJIbHOM  KM3HHM;  BBIpaxarb  (Qopmynamyl
3aBHCUMOCTH MEX/1y BEJITUUYNHAMM;

- YMETb OIEpUPOBATh MOHATUSAMU: TOXKJECTBO,
TOKIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB,
[PAaBHOCWJIBHOCTb ~ YPaBHEHUI, HEpaBEHCTB M|
CUCTEM,  pPAlMOHAIbHbIE,  HpPpPALUOHAIBHBIE,
MoKa3aTesbHbIC, CTETIEHHbIE, JOrapupMUUEcKue,
TPUTOHOMETPUUECKHE YPaBHEHHUS, HEPABEHCTBY]
M CHCTEMBI; YMEThb pellaTb YPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO Pa3INYHbBIX
[IPUEMOB; pEIIaTh YpPaBHEHWS, HEPABEHCTBA U
CUCTEMBI C [TapaMeTPOM; IPUMEHATh YPaBHEHUS,
HEPAaBEHCTBA, WX CHCTEMbl I  PEILEHUs
MaTeMaTHUeCKUX 3a/ad U 3a/ad U3 pa3IudHbIX
o01acTeil HayKH U peanbHOM KU3HM;

YMETb CBOOOJIHO OINEpPUPOBATH MOHATHIMMU:
NIBUKEHME, MTapaJUIENIbHBIN [IEPEHOC, CUMMETPUS
Ha TUIOCKOCTM W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Ms, MOJO0HBIE (UTYPHI;
YMETb pAaclo3HaBaTh paBHble U MOJIOOHBIE]
(Gurypel, B TOM 4Hcie B NPHUPOJE, HCKYCCTBE,

APXUTEKTYPE; YMETH HCIIOJIb30BaTh
FEOMETPUYECKUE OTHOUIEHUS, HaXOIUTh
TEOMETPUUYECKHE BEIMYMHBI  (IJIMHA,  YTOJ,

M10111a/1b, 00BEM) IIPU PELICHUH 33/1a4 U3 JPYTUX
[y4eOHBIX IPEIMETOB U U3 PEaIbHOM JKU3HU

[KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B
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[peIIeHuN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 v
COOIrOIeHUEM TpeOoBaHUH
PPrOHOMUKH, TEXHUKHU
0€30IMacHOCTH, TUTHEHEI,

[pecypcocOepeKeHus, TPABOBBIX H
PTHUYECKUX HOPM, HOPM|
MH()OPMAIIMOHHON 0E30MaCHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS]

)44 3aIUTEI uHpOpMaIUH,
MHpOpMaMOHHON  0€30MacHOCTH
ITUIHOCTH

OK 03 I[1nanupoBath u
[peaTn30BBIBAThH
COOCTBEHHOE
npodeccroHaIbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peAPUHUMATENBCKYIO
e TeIbHOCTD B
npodeccHoHaIbHON
cdepe, UCTI0IB30BaTh
BHaHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3IINYHBIX KH3HEHHBIX
CUTYaIIsIX

B o6nacti 1yX0OBHO-HPaBCTBEHHOTO
BOCTIUTAHMSL:

-~ c(hopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHWUS,
PTUYECKOTO TTOBE/ICHNUS,

- CHOCOOHOCTh OLICHUBATh
CUTyalHuIo u IIpUHHUMATh
OCO3HAHHBIC peleHus,
OPUEHTUPYSICH Ha MOpAaJIBHO-

HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHME JIMYHOIO BKJIaga B
[I0CTPOCHUE YCTOWYHBOTO
Oy ymero;

OTBETCTBEHHOE OTHOIIEHHE K|
CBOUM POJUTENSIM U (M) IPYrUM
qJICHAM CEMbH, CO3aHUI0 CEMBbH Ha

OCHOBE  OCO3HaHHOTO  IPHUHATHUSA
[ICHHOCTEH CEMEMHOM JKHU3HH B
COOTBETCTBUU c TpaaUIUsIMU
HaponoB Poccuu;

OBiageHue YHUBEpCAIbHBIMU
pel"ynflTI/IBHI)IMI/I JlGﬁCTBH?IMI/II

a) CaMOOPTaHU3AIIHS:

CaMOCTOATCIIBHO OCYIICCTBIIATDH|

[M03HABATEIHHYIO JESTENbHOCTD,
BEIIBJISATH MPOOJEMBI, CTaBHTh U
(hopMynupoBaTh COOCTBEHHBIE
3aj1aun B o0pa3oBaTenbHOM
esITebHOCTH u KU3HEHHBIX,
CUTYaITUsAX;

- CaMOCTOSITENIbHO COCTaBIIATH TLIaH
pereHus: TpoOJeMbl C  YYETOM
MMEIOIIUX CSI pecypcos,
COOCTBEHHBIX ~ BO3MOXHOCTEH U
[IPEATIOYTECHUN;

- 1aBaTh OLICHKY HOBBIM CHTYAIIHsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U

YMETH OIIEpUpPOBAThH MIOHATUSAMH:
[paliMoHaJIbHbIE, uppalroHaIbHbIC,
MOKa3aTeIbHbIC, CTETIEHHBIE, JOrapu(pMHUUECKue,
TPUTOHOMETPHUYECKHUE ypaBHCHHUS u
HEPABEHCTBA, UX CUCTEMBI;

yMETh OIIEPHPOBATH MOHSATHUSIMHU:
MHOI'OIrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA, KY6,
napajuieNienune], Npu3Ma, nupamuaa, Gurypa u
[IOBEPXHOCTh BpAIlCHUA, UIUHIAP, KOHYC, LIap,
chepa, ceueHuss GUTYpPHI BpaIICHHSI, TUIOCKOCTD,
Kacaromasici  cdepbl, IIMHApA, KOHYca,
[UIOIIAAL TOBEPXHOCTH IHUPaMUABI, IIPU3MBEI,
KOHyca, IMJIMHIpA, TUIOmaas cdepbl, 00beM
KyOa,  NPSMOYTOJBHOTO  TapalielienuIe/a,
MUpaMUIbl, TPU3MBL,  IWIMHIApA, KOHYcCa,
[apa;yMeHHe W300pakaTb MHOTOTPAHHUKH W]
MOBEPXHOCTH BpAILIEHUS, UX CEYCHUS OT PYKH, C
ITOMOIIIBFO YCPTCIKHBIX HHCTPYMCHTOB 4
PIEKTPOHHBIX CPENCTB; YMETh pPAaclo3HaBaTh
CHUMMETPHUIO B IIPOCTPAHCTBE; YMETH
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;
YMETb OIICpHUPOBATH IIOHATUAMMU:
MPSMOYTOJIbHAS cucTema KOOpJMHAT,
KOOPJAWHATbI TOYKH, BEKTOp, KOOpAWHAaThI
BEKTOpa, CKaJIsIpPHOE MPOU3BEICHHE, YOI MEXKIY)|
BEKTOPaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIO; HAaXOIUTh C TOMOIIBIO
M3y4eHHBIX (OpMYyST KOOpPIMHATHI CEpPEIUHB]
0TpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaAMU

[TPOSIBIEHUIO MIMPOKOW APYAHULIUU B
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[Pa3HBIX o0macTsax 3HaHUMH,
[TOCTOSIHHO MOBBILIATD CBOI]
00pa30oBaTeNbHBIA U  KYJIbTYPHBIN
YPOBEHB;

0) CAaMOKOHTPOJIb:

ICIIOJIb30BaTh TMpUEMBl pediekcun

JUIsT  OLIEHKM CUTYyallud, BbIOOpa
BEpPHOTO PEIICHUS;
- yMEThb OIICHUBAaTb PUCKU U

CBOCBPCMCHHO IMPUHHUMATh PCIICHUS]
110 UX CHMIXKCHHUIO,

B) SMOLIMOHAJILHBIN MHTEIIJIEKT,
[IpeIIOoIararoni

C(POPMHUPOBAHHOCTB:!

BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAOLLEN CTpEMJICHHE K
NTOCTHDKEHUIO LE€IM U  YCIexy,
OIITHUMHU3M, VMHULMaTUBHOCTD,

[YMEHHE JIeMCTBOBAT,
CBOUX BO3MOXKHOCTEH;
SMIIaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH IMOHUMAaTh
PMOIIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN
KOMMYHHKAITUH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;
COIHAIBHBIX HABBIKOB,
BKJTFOYAIOIITAX CIIOCOOHOCTH|
BEICTPAUBATH OTHOIICHHUS C APYTUMHU
ITIObMU, 3a00TUTHCSA, TMPOSIBIATH
MHTEpEC U pa3peniaTb KOHMIUKTHI

ucxoasa M3

OK 04 D¢ dexTrBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJJIEKTHBE
1 KOMaH]IC

FOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH u
CaMOOIIPEEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMH  y4eOHO-
ICCIIE0BATENIBCKOM, ITPOEKTHOM H
COITMAJIBHOM AeSITEIbHOCTH;
OBnaneHne YHUBEpPCaJIbHBIMU
KOMMYHMKaTUBHBIMU JICHCTBUSIMHU:
0) COBMECTHas1 A€ATEIbHOCTD:
MOHMMAaThb W  HUCHOJIb30BaTh
[IpeUMYyIIeCTBAa  KOMaHJHOM U
MHMBUAYAIbHON paboThI;
IIPUHUMATh L€ COBMECTHOU
NesITeIbHOCTH, OpPTraHU30BBIBATH U
KOOpAMHUPOBaTh ACHCTBHUS IO €€
NTOCTHDKEHHMIO:  COCTABJIATh  IUIAH
NIEHCTBUM, pACIpEleNsaTh pOlIu ¢
y4eTOM MHEHUI Y4aCTHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU
[paboTHI;

KOOPJAMHUPOBAaTbh U BBIIOJIHATH
paboTy B YCJOBHUSX peajbHOTO,

- YMEThb OMNEpPUpPOBATh MOHATUSAMU: CIy4dailHBIN
ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHS; YMETh  BBIYUCIATH
BEPOSITHOCTh C HCIOJL30BaHUEM TpadUUeCKUX
METOJIOB; TMPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOXKEHUSI  BEPOSITHOCTEH, KOMOWHATOPHEIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATH BEPOSATHOCTH PEATBHBIX COOBITHI;
BHAKOMCTBO CO CIIyYaiiHBIMH  BEIMYHMHAMH,
YMEHHE TIPUBOJIUTH TPHUMEPHI  IPOSBICHUS
3aKoHAa OONBIIMX YHCET B MPHUPOJHBIX H
OOIIECTBEHHEBIX SIBJICHUIX;

yMETh CBOOOJIHO OIEPUPOBATH MOHITHIMH:
CTETIeHb C IIeTBIM  TI0Ka3aTesieM, KOPEHB
HATypaJIbHON CTETICHH, CTETIEeHb C
[pallMOHAIFHBIM ~ TIOKa3aTeleM, CTENeHb  C
eCTBUTENEHBIM (BEIIeCTBEHHBIM)
MoKaszaTesieM, JIorapu(m 4rciia, CHHYC, KOCHHYC
1 TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEPHPOBATh TOHSTHSIMH:
rpaduk  ¢yHkuumu,  oOpatHas  QyHKIUS,
KOMITO3UIUS  (QYHKIMMA, JUHEHHAs QyHKINS,

BUPTYAJILHOTO 4|

KBaJgpaTuiHas (yHKIMS, CTereHHast (QYHKIHS C
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KOMOWHUPOBAaHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBIISITh MTO3UTUBHOE
CTpPaTeTHYeCKOe IOBEICHUE B

[PA3MYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPYECTBO W BOOOpaKEHUE, OBITH)
MHUITUATHBHBIM.

OnnageHue YHHUBEPCAIbHBIMU,
PETYJIATUBHBIMU JICHCTBUSMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U apTyMEHTHI
Npyrux — JII0JIEH  TpU  aHAJIN3e
[PE3YIIBTATOB IEATEIHHOCTH;

- IpU3HaBaTh CBOE NPaBO U IPABO
NPYTUX JIF0/IeH Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh
MUD C TTO3UIUU IPYTOro YeJIOBEKa

[eNbIM ~ TIOKa3aTeleM, TPUTOHOMETPHUYECKHE
(dbyHKIMM, oOpaTHBIE  TPUTOHOMETPHUUYECKUE
(GyHKIMH, TOKa3aTelbHas W JorapudMuyeckas

(byHKIMHM; yMETh CTPOUTHh Tpaduku (OYHKIIHH,
BHITTOJTHATH npeoOpa3oBaHUs rpauKoB
(b yHKIIHI;

- YMEThb HUCHOJIb30BaTh rpaduku GyHKIMA 115
M3y4CHUSI TIPOLECCOB M 3aBUCHMOCTEH IpH
[PEILICHUH 3a/1a4 U3 JAPYIHX y4eOHBIX IPEAMETOB
W U3 peabHOI KHM3HHW; BBIpaKaTh (OpMyJIamMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

- CBOOO/IHO OINEPUPOBATH MOHATHSIMU: YETHOCTD
(GyHKINY, NEPUOANYHOCTD ¢byHKuuy,
OTpPaHMYECHHOCTh  (DYHKIHMH,  MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (YHKIHMH, HauOoOJbIIee U
HarMEHbIIIEee 3HAYCHHS byHKIMH Ha|
MPOMEKYTKE; YMETh HPOBOIUTH HCCIIEIOBAHHE
(b yHKIUY;

- YMETb WCIOJb30BaTh CBOWCTBA M TpaduKu
(YHKIMIA U pelIeHus] ypaBHEHHUH, HEPABEHCTB
M 33724 C TapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcyecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13p1KE Poccuiickoit
Denepanny ¢ yaueToM
0COOEHHOCTEH
COIIMAILHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B obnactu
BOCITUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MHPY,
BKJIFOYAsi ICTCTHKY ObITA, HAYIHOTO

O3CTCTHYCCKOI'O|

)4l TEXHUYECKOIO TBOPYECTBA,
criopta, Tpyda H OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh  BOCHPHHHUMATh
[pa3InyHbIE BHUIbI HCKYCCTBA,
TPaIUIid W TBOPUYECTBO CBOETO WU
IPYrux Hapo/IOB, OIIYIIATh
PMOILIMOHAIBHOE BO3/ICHCTBHE
ICKYCCTBa;

- YOSXXJICHHOCTh B 3HAYMMOCTH JIJIsI
ITMIHOCTHU u oO1recTBa
OTECUECCTBEHHOTO i MHPOBOTO,
MCKYCCTBA, STHHUYECKHUX
KYJIbTYPHBIX TPAIUIIUNA U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B
[Pa3HBIX BHUAX UCKYCCTBA,

CTpEMJICHHE TPOSBIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

OBnageHue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYIIECTBJISITH KOMMYHUKALIUU BO
Bcex cdepax KU3HH;

YMETh OMNEPUPOBaTh MOHITHIMHU: CpEIHEE
apudmernueckoe, MeauaHa, HaWOOJbIIEe U
HaMMCHBIIICE 3HAYCHHUs, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Hab0pa;
YMEHHE U3BIIEKATD, UHTEPIPETUPOBATH
MH(OPMAIIHIO, MTPEICTABICHHYIO B TaOJIHIIAX, HA|
muarpammax, rpadukax, OTpa)karollyo CBOMCTBY
[PC€ATIBHBIX IMPOLCCCOB U ﬂBHeHHﬁ; MMPEaACTABJIATDH|
MHGOPMAIIHIO C MOMOIIBI0 TaOJIHIl U TUATPAMM;
MCCIIeIOBaTh CTATUCTHYCCKHE JaHHBIC, B TOM|
YKclie ¢ TPUMEHEHHEM TpadUuecKux METOIO0B U
PIICKTPOHHBIX CPEJICTB;

YMETh ONEPUpPOBATh TMOHATUSMHU: TOUKA,
[psiMast, IMJI0CKOCTh, POCTPAHCTBO, ABYTPAHHBIH
yrou, CKpEIIMBaOIINecs npsiMbIE,
MapauieIbHOCTD " MEPIICHIUKYIIIPHOCTD
MPSMBIX M IJIOCKOCTEH, YroJ MEXAY MPSMBIMH,
[YTOJT MKy TIPSIMOU U TUIOCKOCTBIO, YTOJI MEXKTY)|
[IOCKOCTSIMH,  PacCTOSTHHE OT TOYKH [0
TIJIOCKOCTH, pacCcTodgHuc MCXKOY IMPSAMBIMH,
[PACCTOSIHUE MEX]TY IITOCKOCTSIMH;

YMETb HCIIOJB30BaTh IIpHU PCIICHHUM 3ajayd
M3y4eHHbIE (DaKThl U TEOPEMBI TIAHUMETPUH;
[YMEHHE OLIEHUBAThL  pa3Mephl 00BEKTOB
OKPYKAIOIIEeT0 MUpa

- pacrmo3HaBaTh  HeBepOaJbHBIC
cpencTBa  OOINEHMSA,  IOHMMATh
BHAYCHWE  COIMAJIBbHBIX  3HAKOB,
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[pacrio3HaBaTh NPENOCHIIKY
KOH(DIMKTHBIX CUTYyallui ¥ CMATYATh
KOH(JINKTBI,
- Pa3BEpPHYTO M JIOTUYHO H3JIararh
CBOIO TOUKY 3pEHHS c
MCTI0JIB30BAHUEM SI3BIKOBBIX CPEICTB
OK 06 ITposiBnsTh - OCO3HaHHE 00y4aroIUMUCS|- YMETh OIIEPUPOBATH MOHATUSIMHU:
rpaskIaHCKO- [pOCCHICKOM IPaKIaHCKOU[IPSAMOYTOJIbHAS CUCTEMa KOOPIMHAT,
[aTPUOTUIECKYIO MICHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOP, KOOPHMHATHI
[O3UITHIO, - [eJICHANIPABJICHHOE  Pa3BUTHEBEKTOPA, CKAISIPHOE MIPOU3BEICHHUE, YTOI MEXITY
IIEeMOHCTPHPOBATH BHYTPCHHEH MO3HMIMU JUYHOCTH HABEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEICHUE

0CO3HAHHOE ITOBE/ICHHE
Ha OCHOBE
TpaJIUIIMOHHBIX
0011IeUeIOBEUECKUX
LICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3AIUU
MEKHALIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUM,
[MPUMEHSATh CTaHAAPThI
QHTUKOPPYIIIUOHHOTO
[MOBEICHUS

OCHOBE JTyXOBHO-HPABCTBEHHBIX|
LIECHHOCTEN HaponoB Poccuiickoif]
Denepauy,  UCTOPUYECKUX U
HAIIMOHAJIbHO-KYJIbTYPHBIX
Tpaaului, (GOPMHUPOBAHUE CHCTEMBI
BHAYUMBIX TICHHOCTHO-CMBICIIOBBIX]
YCTaHOBOK,  AHTHUKOPPYIIIMOHHOTO
MUPOBO33PEHUsSI,  MPABOCO3HAHMS,
PKOJIOTHYECKON KYJBTYPHI,
CIIOCOOHOCTH  CTaBUTh IEIH U
CTPOUTDH >KU3HEHHBIE IJIaHbL;

B yactu TpaXXJaHCKOI'O BOCIIUTAHUSA:
OCO3HaHHE CBOMX
[KOHCTUTYIHTMOHHBIX npaB H
00s13aHHOCTEH, yBakKeHHE 3aKOHAa U

[IPaBOMOPSIIKA;
- MIPUHSATHE TPaTUIIMOHHBIX
HalMOHAILHEIX, OOIIEYEIOBEUYECKUX
F'YMaHHCTUYCCKUX U
TeMOKPAaTHYECKHUX IIEHHOCTEIH;

- TOTOBHOCTH TIPOTHBOCTOSTH|
10O AKCTPEMH3MA,
HaIlMOHAIN3Ma, KceHogoOuwu,
ITMCKPUMHUHALIMK 110  COLMAIbHBIM,
[PEITUTHO3HBIM, PacoBbIM,

HallMOHATBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
e TeTbHOCTh B HWHTEpecax|
Ipa)XIaHCKOTO o0I111ecTBa,
y9acCTBOBaTh B CaMOYIPABICHUH B
00111e00pa3oBaTeILHOM
OpraHU3aIii M JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHHE B3aUMOJICHCTBOBATH
COLIMAIIbHBIMA ~ MHCTUTYTaMu
COOTBETCTBUU C WX (PYyHKIUSIMH
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOU
BOJIOHTEPCKOU JI€ATETbHOCTH;
MaTpUOTHYECKOTO BOCTIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHUICKOU
Pa’KIaHCKOU WJEHTUYHOCTH,

(@]

BEKTOPa HA YMCJI0; HAXOAUTh C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpE3Ka, pACCTOSTHUE MEXKAY IBYMs] TOUKAMH;
-yMETb BHIOMPATh MOAXOA[IINNA N3yUEHHBII
METO/I JJIs pEeIICHUs 3a7a4M, pacrlo3HaBaTh
MaTeMaTU4YeCKre (PaKkThl 1 MAaTEMaTHYECKUE
MOJICJI B MIPUPOJIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE TIPUBOIUTD
[IPUMEPbl MATEMAaTUHYECKUX OTKPBITHI
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.
- YMETb ONEPUPOBATH MOHATUAMU: CIy4alHbIN
ONBIT W CIyYalHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHSA;  YMETb  BBIYUCIATH
BEPOSATHOCTh C WCIIOIB30BAHUEM T'papUIeCKHX
METOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOKCHHUSI ~ BEPOATHOCTEH, KOMOMHATOPHBIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
BHAKOMCTBO CO  CIy4ailHBIMM  BEJIMYHUHAMU;
YMEHHE TIPUBOJUTH TPUMEPHI  MPOSBIICHHUS]
3aKOoHAa OONBIIMX YHCET B MPUPOAHBIX H
OOIECTBEHHBIX SIBJICHUSX

[MMaTPUOTU3MA, YBAXKCHUSA K CBOCMY]
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Hapo/y, 4YyBCTBAa OTBETCTBEHHOCTH
rnepen PoaumHoM, ropAaocTv 3a CBOM
Kpaii, cBOXO PonuHy, CBOHN S3BIK U

KyJIbTYpYy, MpOLUIOE W HACTOSIIEe
MHOT'OHAIIMOHAJILHOTO Hapo/a)
Poccuu;

- 1ICHHOCTHOE  OTHOULIEHUE K
rOCy1apCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY U MPUPOTHOMY]
HACJIETUIO, namsTHUKaM,
TpaJuLUsIM HapOJ0B Poccun,

noctwkennsiM  Poccunm B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTUAX U
TpyAe;

- uuaenHas yOEXKIEHHOCTD,|
FOTOBHOCTh K CIYXCHHUIO U 3aIIUTE
OtedecTBa, OTBETCTBEHHOCTE 3a €ro
Cyns0y;

OCBOCHHEBIC
00yUYaIOIUMUCIMEXKIIPEMETHBIE
[MOHATHSI U YHUBEPCAJIbHBIC YUeOHBIC

- OCYHICCTBJIATH HeHeHaHpaBHeHHBH\/'I
[OWCK  TIepeHoca  CPEeICTB U

neiicTBus (perynsTUBHBbIE,

[M03HAaBATEIbHEIC,

KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh MX HCIOJb30BaHUS B

[I03HABAaTEIbHOM M  COLMAILHOU

[PaKTHKE, TOTOBHOCTB K

CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO

148 OCYILIECTBIICHUIO yueOHOU

NesITeIbHOCTH, OpraHu3aIlH

yaeOHOro COTpPYJIHUYECTBA C

[e1arorMyecKUMM  pabOTHUKAMHU U

CBEpCTHHKAMH, K  YYacTHIO B

[IOCTPOCHUU WHAUBUYaIbHOM

00pa3oBaTeIbHON TPAaeKTOPUH;

- OBJIaZICHHE HaBbIKAaMU y4eOHO-

MICCIIEA0BATENBCKOM, IPOEKTHON U

COLMAJIBHON JeSTeIbHOCTH
OK 07 CogeiicTBoBaTh |- HE  NpUHUMATh  JIEHCTBUS| YMETh OIEPUPOBATH MOHATUSAMHU: (DYHKLHSA,
COXPaHEHHIO [IPUHOCSIIME BpEeI OKpYyKalollehHenpepbIBHAS byHKIMA, IIPOM3BOJIHAS,
OKpY’KaIOIIeH Cpeabl, [Cpere; MepBooOpa3Hasi,  ONpEACICHHBI  WHTErpa,
pecypcocOepexxeHuto, |- yMETh MIPOTHO3UPOBATHyMETh HAXOJIUTHh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
MPUMEHSTH 3HAHUS 00 [HEONIArONMpHUATHBIE  AKOJOTUYECKHUE(DYHKIINH, HCIIONB3YSl CIPaBOYHBIE MaTepHaIbl;
M3MEHEHUU KJIMMaTa, [IOCJIEJCTBUS  IpeIIpUHUMAEMbIXCCIEIOBaTh B MPOCTEUIIMX CiIydasx (yHKIHN
[TPUHITUTIBI NeiicTBU, TPEeIOTBpAIATh UX; HAa MOHOTOHHOCTh, HAXOIHWTHb HaWOONBIINE H
OepeKITMBOTO - PaCIIMPHUTH OMBIT JAEATEIbHOCTUHAMMEHBIINE 3HAYeHHs (QYHKIUI; CTPOUTH
[TPOM3BOJICTBA, PKOJIOTUYECKOI HANPAaBICHHOCTH; [padUKd MHOTOWICHOB C  HCIIOJIb30BaHUEM
B PEKTUBHO - paspabarbIBaTh IUIaH peLICHUs@IIapaTa MaTeMaTH4eCKOTro aHamn3a;
leiicTBOBATh B MpoOJIeMBl € YYeTOM  aHAIM3A[PUMEHSTh MPOU3BOJHYIO TPH PEIICHWH 3a/1ad
Upe3BbIUAHBIX MMEIOIIMXCS ~ MaTepuajbHBIX  MHA JIBIKEHUE, pemarhb PaKTHUKO-
CUTYyaIHsx HEeMaTepHaJIbHBIX PECYPCOB; OPHECHTHPOBAaHHBIE 33a7aud Ha HAWOOJBIINE U

HAMMCHLIINC 3HAYCHUS, HA HAXOXICHUC IIYTH,
CKOPOCTH M YCKOPCHHS;

CI1I0c000B JIEUCTBUSA B

- YMCTL OIICPHUPOBATH NMOHATUAMU:. NBUKCHHUC B
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podeccnoHaBbHYIO Cpeny;
- yMeTh TEPEHOCUTh 3HAHUS

o0acTh KU3HEACATCIIBHOCTH,

HpaKTH‘lCCKOﬁ 3HAa4YUMOCTHU,

BHOCUTDH
JICATCIIBHOCTD,
COOTBCTCTBHEC PE3YJILTATOB LECIAM

KOPPEKTUBBI

B

IMO3HABATCIIBHYIO W IMPAKTHUYCCKYIO

- [pe;araTb  HOBBIE  IIPOEKTBHI,
OLICHMBAaTb  HJIEU C  IO3ULUHU
HOBU3HBI, OPUTMHAJILHOCTH,

- 1aBaTb OLUCHKY HOBbLIM CUTYAllHAM,

B

OLCHUBATDH

[IPOCTPAHCTBE, noJ00HbBIE burypsi B
[POCTPAHCTBE; UCTOJB30BaTh  OTHOIICHHUE
[I0M1a/Iel MMOBEPXHOCTEH U 00BEMOB MOJA00HBIX]
(buryp npu perieHuu 3a1ad;

- YMETh BBIYHCIISATH T€OMETPHUUECKUE BEITHMUMHBI
(MHA, yroj, IUIOMAAb, OO0BEM, IUIOMIA/Ib
[MOBEPXHOCTH), UCIIONB3YsI U3yYEHHBIE (DOPMYIIBI
1 METOJIbI

Taxxe

NUCOUIUINHA HWMEET

poQeCCUOHATIBHBIX KOMIIETEHITHH:

3HAa4YCHUC

npu  (QOPMUPOBAHUU U  Pa3BUTUU

KO)I HaumeHnoBaHue BHI0B HpO(l)eCCI/IOHaJIbHOﬁ ACATCJIbHOCTH H HpO(l)eCCI/IOHaJlI)HI)IX
KOMIIeTeHIU i

[IK 1.I. | YuTaTh 4epTesku cpeiHeil CI0AKHOCTH U CIIOKHBIX CBAPHBIX METAJUIOKOHCTPYKIUIA.

1K 1.2. Hcnons3oBaTh KOHCTPYKTOPCKYI0, HOPMAaTUBHO-TEXHUYECKYIO U IIPOU3BOJICTBEHHO-
TEXHOJIOTMYCCKYIO JOKYMCHTAILIUIO IO CBAPKCE.

[IK 1.3. | IIpoBepsATs OCHAIIEHHOCTH, PA0OTOCTIOCOOHOCTH, HCIIPABHOCTH M OCYIIIECTBIISITh
HACTpPOIKy 000pyIOBaHUS IMOCTA JIsl PA3IMYHBIX CIIOCOOOB CBApKH.

K14 | o

OJIFOTaBIMBaTh U MPOBEPATH CBAPOYHbIE MATEPHUAJbl AJS Pa3IMYHbIX CIIOCOOOB

CBapKH.

IIK 1.5. | BeImosHATh COOPKY M OATOTOBKY JIEMEHTOB KOHCTPYKIIUH TIOJ] CBAPKYy.

IIK 1.6. | ITpoBOANTH KOHTPOJIb HOATOTOBKH M COOPKH 3JIEMEHTOB KOHCTPYKIIUH I0]] CBAPKY.

[IK 1.7. | BeIMOAHATH MpenBapUTENbHBIN, COMYTCTBYIOUIUN (MEXKCIOWHBIN) TOa0TpeBa
MeTajlia.

IIK 1.8. | 3aynmarh U yaansiTh MOBEPXHOCTHBIE IE(EKTHI CBAPHBIX IIBOB ITOCIIE CBAPKH.

IIK 1.9. | I[IpoBOOUTh KOHTPOJb CBAPHBIX COEAWHEHWA HAa COOTBETCTBHE T'€OMETPUYECCKHM

pa3mepam, TpeOyeMbIM KOHCTPYKTOPCKOW M MPOU3BOACTBEHHO- TEXHOJIOTMYECKON

JAOKYMCHTAIIUHU 1O CBAPKE.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHOI 1 CHUIITTHHbBI

2.1. O0beM JUCHUILINHBI U BU/bI y4e0HOH padoThI

Buja yueOHoii padoThI

Oovem ¢ uacax

MakcumanbHas 471
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 314
B T.4.

OcHoBHOe coJep:xkaHue 314
BT. U..

TeopeTudeckoe o0ydeHue 224
PAKTUYECKHUE 3aHSITUS 31
KOHTPOJIbHBIE paOOTHI 12
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (COepKaAHNE 47
NPHUKJIATHOT0 MOYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 4
MPAKTUYECKHUE 3aHITUS 43
caMoCTOsITeIbHAsA padoTa 157
NuauBuaya bHbI IPOEKT(0a/ien) aa
ITpomexxkyTounasi arrecTainus (IK3aMeH) 6

19




2.2. TemaTn4yecKuil IJIaH M coJepP:KaHUE TUCIHIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe U NPOo¢ecCHOHAIBHO-

HaumeHoBaHue pa3ieioB . O0bem | ®opmupyembie
" TeM OPHEHTHPOBAHHOE), JTA00PATOPHbIC U IPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB | KOMIeTEHWHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nen 1. IloBTopenHme 19
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1Heap u 3apaum | Conepkanue ydeOHOro Marepuana
MaTeMaTHKHU npu | basoBble 3HaHMS W YMEHHUs MO MaTeMaThKe B MPO(EeCcCHOHATHLHOM M B MOBCEIHEBHOMN
OCBOCHHUH JIESTEITLHOCTH.
CHeUAJIBbHOCTH KomMmOuHupoBanHoe 3aHsTue 1
Tema 1.2Yucna n | Coneprkanue yueOHOTO MaTtepuaa
BbIYMCJICHHS. JleiicTBHUsL HaJ MOJIOKHUTEIFHBIMA W OTPHIIATCIHLHBIMUA YHCIAMH, OOBIKHOBCHHBIMU H
Bripakenus M | JeCATHUYHBIMH  apoOsMu.JlelicTBUsS co  cTemeHsMH, (OpPMYJIbl  COKPAIlEHHOTO
npeoGpa3oBaHus YMHOYKEHHS. 2
KomOuanpoBaHHOE 3aHATHE OK-01. OK-02
Tema 1.3 T'eomerpusi Ha | [IpodeccnoHaILHO-OPUEHTUPOBAHHOE coJep:KaHue (CoAep:KaHHe NPUKJIATHOTO OK-03’ OK-0 4’
IUIOCKOCTH MOJ1YJIst) OK-OS: OK-06:
I[IpakTH4yeckoe 3aHsATHE OK-07
1. Beruucnenue miomaaei miockux Guryp c T11IK1
2. PenieHre mpakTHKO-OpUEHTUPOBAHHBIX 33724 M0 T€OMETPUH Ha MIOCKOCTH
Tema 1.4 IIpouentnbie | IIpakTHueckoe 3aHsTHE
BbIYMCJICHUS 3. Haxox1eHrue npocThIX MPOLEHTOB
4. BerancneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4
5. BeruucrieHne ClI0KHBIX TPOIICHTOB
6. Pemenue 3aga4 Ha MPOLICHTHI
Tema 1.5 YpaBhenuss u | IIpakruueckoe 3anstue
HEpaBeHCTBA 7. PelieHne MTMHENHBIX, KBaIPAaTHBIX, YPABHEHUN U HEPABEHCTB
8. Pemenue n1poOHO-ITMHEHHBIX, ypaBHEHUH 1 HEPAaBEHCTB 2
Tema 1.6Cucremsnl | Conepkanne ydeOHOr0 MaTeprasa

yPaBHEHUI "

Crioco0Obl pemieHusi cucTeM JIMHeHHbIX ypaBHeHMH. IlomsTtus: marpuna 2x2 u 3x3,
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HEpPaBEHCTB onpeaenutens MaTpulibl. Meton I'aycca. Cuctembl HEMMHENHBIX ypaBHEHUNH. CUCTEMBI
HEPABCHCTB

KomMmOuHnpoBanHoe 3aHsTue

Tema 1.7Bxoanoii | Conepxanue yueGHOro Marepuana

KOHTPOJIb Berunicnenus u npeoOpa3oBaHusl. YpaBHEHUsI U HepaBeHCTBA. 'eoMeTpusi Ha MIIOCKOCTH

KonTponbnas pabota

CamocrosTenbHble paboTh

CocraBneHue 3aqad € MOPEIOCTaBICHUEM 3TaJOHOB OTBETOB: «JleficTBUS Haj JEWCTBUTEIBHBIMUA YHCIIAMUY.
CocraBieHue 3ajad C MPEIOCTABICHUEM HTAJOHOB OTBETOB: «JleWCTBUS Hal  OOBIKHOBEHHBIMU JPOOSIMI.
CocraBienue 3anau «JledcTBUsS HaJ AecATHUHBIMU ApoOsmu». CocTtaBiieHue 3aiad Ha nponopuuioo. CocTaBieHue
3amau  «lIpoctbie mpoueHtb». CocraBnenue 3amady  «CrnoxHble npoueHTb». Coobuenue «IIpubamxEénHble
BbluuciieHus». CocTaBieHUe 3ajjau Ha BeIYMCICHHE IUIolaied miockux ¢uryp. CocraBiieHue 3ajayd Ha JAEHCTBHS CO
crenensimu. Coobmenune «Matpuna 2x2, 3x3, onpeaenurensy. [Ipesenranus «Metoxa ["ayccay. [Ipesenramus «Meron
Kpamepay. [Ipesentanus «I'paduueckuiit METOJ peIIeHus: CUCTEM YpaBHEHUI»

13

Paznen 2 Ilpsimble m
MJIOCKOCTH B
NPOCTPAHCTBE

17

Tema 2.1 OcHoBuble | Conepxkanue y4eOHOro MaTepuana

NOHATHA cTepeomeTpuu. | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS  (TOYKa, MpsMas, IUIOCKOCTb,
PacnoJioikenue mnpsiMbIX | ipocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. Ilepecekaroniecs, mapauieiabHble
U IJIOCKOCTei U CKpemuBaronmecs: mnpsMeie. [Ipu3HaK M CBOWCTBO CKPEIIMBAFOIIUXCS IPSIMBIX.
OCHOBHBIC IPOCTPAHCTBEHHBIC (QUTYPHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.2 Copepxkanne y4eOHOro MaTepuana

IMapannenbHocTh [TapannensHple mnpsMas u  1wiockocTe. Ompenenenue. Ilpusnak. CaoiictBa (c
NpsAAMBIX, NOpPAMOM M | 1okazareiabcTBOM). [lapamnensHsle mnockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa (c
IUIOCKOCTH, IVIOCKOCTEeH | J0Ka3arenbcTBOM). Terpasap M ero sjieMeHThl. [lapannenenumnen M €ro 3JI€MEHTHI.
CBoiicTBa NMPOTUBONOJIOKHBIX I'PAHEW M JIuaroHaned napasienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3agay.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 2.3 Coneprkanue yueOHOro MaTepuasa
I[epnenauKyasipHOCTH [lepnennukynspubie mnpsimble. IlapamienbHble TOpsMble, NEPHEHAUKYISPHBIE K
NPSIMBIX, IPSAMOI 1 TIockocTd. [Ipu3HAK MepHeHINKYISIPHOCTH TPSMOW M THIOCKOCTH. J[0Ka3aTelbCTRBO.

IUIOCKOCTH, IIOcKocTel | [lepnennukynsap u  HawioHHas.  [lepnenaukymnspHble  MmiIockocTH.  [Ipu3Hak
NEepIeHIUKYIIpHOCTH TockocTel. JlokazaTenbcTBo.PaccTosiHus B mpocTpaHcTBe

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
[IK1
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KomOuHMpoBaHHOE 3aHATHE

Tema 2.4 Teopema o Tpex

Copnepxanue yueOHOro MaTepuana

neprneHIuKyJsipax =
Teopema o0 Tpex mnepneHIUKyJsgpax. Jloka3aTenbCTBO. YTOJA MEXAYy MNOpSIMON U 2
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOuHnpoBanHoe 3aHsTHe
Tema 2.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPUKJIATHOIO
IMapaJuienbHble, MOYJIsT)
nepneHAuKYyJIsIpHbIE, [TpakTnueckoe 3aHsaTue
CKpelIUBaIoIuecs 9 . Pemenue 3a1a4 ¢ IpUMEHEHHEM aKCHOM CTEPEOMETPHH 3
npsiMble 10. Pemenue 3a/1a4 Ha MapauieIbHOCTh B IPOCTPAHCTBE
11. Pemenue 3a7a4 Ha MEPIEHIUKYISIPHOCTD B POCTPAHCTBE
Tema 2.6 Pemenne 3agau. | Copepkanue yueOHOro Marepuana
IIpsMble M MI0CKOCTH B | PacmosniokeHHe MPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
NPOCTPAHCTBE NapajuIeJIbHOCTb NPSIMBIX U M1ockocTel. CKpemuBaromuecs npsimble
KonTponbnas pabota 2
CamocrosTenbHbIe PadOThI 14
Hoknan «Axcuombl crepeoMerpun». CooOmenue «CrnenctBus akcuoMm crepeomerpuu». CocTaBieHHE 3a1ady
«[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM». PernieHue 3amay Ha TOTOBBIX depTekax. PerieHue 3amady Ha TOTOBBIX
yeprexax. Joxnan «llapannensHoe NpoeKTHpOBaHUE MPH U300paKEHUHM MPOCTPAHCTBEHHBIX Guryp». CoobuieHue
«[TapannenbHOCTh TpsSIMBIX M MUIOCKOCTel». CocraBineHue 3amau «lleprneHauKyaIsspHOCTh MPSAMBIX U IUIOCKOCTEM».
Pemenune 3amau Ha rotoBbix uyeprexax. CocraBineHue 3amau «llepnenaukymnsp ¥ HakJIoHHas». Pemenue 3agau Ha
roroBeIX yeprexax. [Ipesenranus «lleprneHaukynsapHOCTh NpsAMBIX U M1ockocTei». Coobmenne «llapamnenenuneny.
Coobmenne «Terparapy.
Pa3nen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1dexapTtoBbl | Conepxanne ydeOHOTO MaTepuana OK-01, OK-02,
KOOPIAMHATBI B | JlekapToBbl KOOpAMHATHl B MpocTpaHcTBe. [IpocTeiimme 3amauu B KOOpPJMHATAX. OK-03, OK-04,
NPOCTPAHCTBe. PaccrosiHre Mex Iy ABYMsI TOYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-05, OK-06,
Paccrosinue MERILY KomOunmpoBanHoe 3aHsATHE OK-07
ABYMSI TOYKAMH. K1
Koopaunarsl cepeauHbl
oTpe3Ka

Tema 3.2 BexkTtopsl B

CopepxaHue yaeOHOTo MaTepuana
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NPOCTPaHCTBe. BexTops! B mpocTpancTBe. Cl0XKEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
Yroa mexay BekTopamu. | yncio. Kommiuanapusle BekTopbl. CKalsipHOE NpOU3BEEHHE BEKTOPOB. PasnokeHue
CxansipHoe BEKTOpPa MO TPEM HEKOMIUIaHApHBIM BekTopaM. KoopauHAThl BEKTOpa, CKaIsIpHOE
NMpou3Be/eHNe BEKTOPOB | IIPOM3BEJCHNE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAYy BEKTOPaMHM, YToJl MEX1y NpsAMOn 6
U IJIOCKOCTBIO, YIOJI MEXY IIOCKOCTSMHU. YPaBHEHUE IIJIOCKOCTH. ['eomeTpHuecKkuil
CMBICJT OTIPEACIIUTEIS 2X2
KomOuHnpoBanHoe 3aHsTHE
Tema 3.3 Ilpaktuko- | [IpodeccuoHaibHO-OpPUEHTHPOBAHHOE COAep:KaHUe (CoAep:KaHMe TNPHUKJIATHOIO
OpPMEHTHPOBAHHbIE MOYJIsT)
3ajaum Ha | [IpakTnueckoe 3aHsTHe
KOOPAUHATHOM 12.PemieHne  MpakTUKO-OPUEHTUPOBAHHBIX 3anad  "JlekapTOBbl KOOpAMHATHI B 4
ILUIOCKOCTH npocTtpancTae"
13. Pemienue npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KooparHaTHas 10CKOCTh"
14. PemieHne mNpPakTUKO-OPUEHTUPOBAHHBIX 3a1ady "BbluncieHue paccTOSHUM U
ioniaiel Ha miockocTu"
15. PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3anad "KosmuecTBeHHbIE pacueThl'Ha
IJIOCKOCTH.
15. KosimuecTBEHHbBIEC pacyeThI
Tema 3.4 Pemenue 3agau. | Conepkanue ydeOHOro Marepuana
Koopaunarel u BekTopbl | /lekapTOBBI KOOpPIWHATHI B TpOCTpaHcTBe. Bekropel B mpoctpancTBe. CilokeHue M
BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMriaHapHble BEKTOpBI.
CkansgpHoe Ipou3Be/IeHHE BEKTOpOB. Pa3nokeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpocreiiine 3agaun B koopauHarax. KoopauHaTsl BEKTOpa, pacCTOSHUE
MEXJly TOUKaMH, KOOPJIMHATHI CEpPEeIMHbI OTPE3Ka, CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB
B KOOpJMHATax, YroJl MEXJy BEKTOpaMH, YroJl MeXJIy NpsMON U IUIOCKOCTBIO, YTOJI 2
MEX1y TJIOCKOCTSIMU
KonrponsHas pabora
CamocrosiTesbHast padoTa 10
Coobmenne «/lekapToBbl KOOPAUHATHI HA TUIOCKOCTHY. Coobmienne «BekTopsl Ha mmockocTuy. Jlokman «BektopHoe
npoctpaHcTBoy». Coobmenne «CkaasipHOoe IMpou3BeaeHHe BEKTOpoB». CocTaBieHHe 3aqau «YpaBHEHHE MPSIMOIi,
mwiockoctd, cheprl». Coobmenune «CroxeHue BeKTopoB». CoobmieHue «Bwruntanue BekTopoB». CooliieHue
«Kommanapuele BekTopb». CooOmenue «[IpaBuio mnapamnenenunena».  CocraBineHue 3aaad  «BekTtopsl B
MIPOCTPAHCTBEY.
Pasznen 4, OcCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
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Tpuronomerpuyeckue

byHkuun

Tema 4.1 CopepxaHne yaeOHOr0o Marepuaa

Tpuronomerpnyeckue Pannannas mepa yria. IIoBopoT TOukM BOKpYr Havajia KoopauHar. OmnpeneneHue
pynxuun CHUHYyCa, KOCHMHYyCa, TaHI€HCa M KOTaHI'€Hca. 3HaKu CHHYCa, KOCHHYyCa, TaHI€HCa U
NPOU3BOJIBHOIO yIJja, | KOTaHI€HCa 0 YETBEPTSIM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAaHT€HCOM M

ynciaa. PaguanHas u
rpaaycHasi Mmepa yrJja

KOTAaHI'CHCOM OJIHOT'O M TOTI'O K€ yIJjia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 OcHoBHBbIE
TPUTOHOMETPHYECKHE
TOXKIeCTBA.

DopMyJabl NPUBEACHUSA

Conepkanue yaeOHOro MaTepraia

Tpuronomerpuueckue Toxxaecrsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHI€HC YIJIOB OH - O.
DopMyIbl IPUBEICHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.3 Cunyc,
KOCHHYC, TAHT€HC CYMMBI
U Pa3HOCTH IBYX YIJIOB

Cunyc U KOCHHYC
JIBOMHOIO yrJja.
®opMyJibl TOJOBHHHOIO
yria

Copepxanue yueOHOro MaTepuala

Cymma u pasHoctb cuHycoB. CymMma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiiHoro  yrina. @opmynbl  MoJoBMHHOro  yrina. [IpeoOpa3zoBaHus  CyMMBbI
TPUTOHOMETPUUECKUX (PYHKUMH B MPOU3BEACHHE U TPOU3BEICHUS B CYMMY.
BeipaxeHue TpUroHoMeTpU4ecKUX (DYHKIMH Yepe3 TaHI€HC MOJIOBUHHOTO apryMEHTa.
ITpeobpa3oBanus NPOCTENHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.4 ®ynkuum, ux
CBOJNiCTBA. Cnoco0nb1
3a1aHusA PYHKIUH

Copeprkanne y4eOHOro MaTepuana

OOnacTp ompeneneHuss U MHOXKECTBO 3HaYeHMH (yHKIMHA. YETHOCTb, HEUETHOCTD,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoiicrea u
rpaguxku

Copepxkanne y4eOHOro MaTepuana

OO6nacte ompeneiaeHus] U MHOXKECTBO 3HAUYEHUN TPUTOHOMETPUUECKHUX (PYHKIIHM.
YéTHOCTh, HEUETHOCTD, NMEPUOJAUYHOCTh TPUTOHOMETpUYecKHX (GyHKuuH. CBOWCTBa U
rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y =ctg X.

Komb6uHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpakTuueckoe 3aHsTHE

IIpeoOpa3oBanue 16. Cxxatue u pacTskeHue rpa kOB TPUTOHOMETPUYECKHUX (YHKIUH.
rpajguxos 17. IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX

byHKumin

Tema 4.7 Onucanue

IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO

OK-05, OK-06,
OK-07
[K1
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NMPOM3BOACTBEHHBIX MOJIYJIs1)

npoueccoB ¢ mnomoumbio | [Ipaktuyeckoe 3aHsTue 2
rpadgukoB pyHKUUA 18. Omucanue Mpou3BOACTBEHHBIX MPOIECCOB C TOMOIIBIO rPadUKOB HYHKIIHI
19. Ucnonws3oBaHWE CBOMCTB TPUTOHOMETPUYECKUX (YHKIHMA B MPOdhecCHOHATBHBIX
3a/a4ax
Tema 4.8 O6parnbie | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPUYeCKHUe Ob6parnble Tpuronomerpuyeckue Gynkuu. X cBolicTBa u rpaduku
pynxuun 1
KomOuHnpoBanHoe 3aHsTHe
Tema 4.9 Copepxanne yaueOHOro Marepuana
Tpuronomerpuyeckue YpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemnienue
YPABHCHHUSA H TPUTOHOMETPUUYECKUX YPaBHEHUN OCHOBHBIX TUIIOB: IPOCTEUIINE TPUTOHOMETPUYECKHE
HepaBeHCTBa YpaBHEHHUS, CBOJAIIMECS K KBaJpaTHBIM, pELIacMble pa3I0KEHUEM Ha MHOXKUTEINH, 8
ojiHopoHble.IIpocTeiiine TpUroHoMeTpruYeCcKiue HepaBEHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Cucremsl | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPUYECKUX CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN 1
YPaBHEHUil Komb6unnpoBanHoe 3aHsATHE
Tema 4.11 Pemenue | Conepixkanue yueOHOro Marepuana
3aaa4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKEHUH. PellleHne TpUrOHOMETPUYECKUX
TPUTOHOMETPHH. YpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (DyHKIIH. 2
Tpuronomerpnueckne KonTponbhas pabota
GyHKuun
CamocrosiTenbHas paboTa 18
CocraBieHue Mozaenu TpuroHomerpuyeckoro kpyra. CocraBnenue 3afgau «['panycHas ¥ paguaHHas Mepbl YIIIOBY.
Coobmenne «Omnpenenenue TpuroHomeTpuueckux G¢yukauity. CooOmenne «CBOWCTBa CHHYCa, KOCHHYCa».
Coobuienne «CBoiicTBa TaHreHca, koTaHreHcay. CocraBienue Tadbnuisl « TpuroHomerpudeckue GyHKIUU YUCIOBOTO
aprymenTtay. Tabmuua «®opmynbl npuBeneHus». Cooduenue «PopmMysbl CI0KEHUS U UX cienctBus». CoobiieHne
«Dopmynbl  aBoiHOro yria». Coobmenue «@PopMysibl CyMMBI U Pa3HOCTH TPUTOHOMETPUYEKHX (YHKIIHI».
Harnsgnoe nocobue «I'padpux pynkuum y=sinx». HarmsgHoe mocobue «I'paduk dynkumm y=cosx». Harmsnnoe
nocodbue «I'padpuk ¢pynkuum y=tg x». Harnsanoe nocobue «'papuk Gpynkuum y=ctg x». CoobuieHne «ApKCHHYC,
apkkocuHyc». CoollieHne «ApKTaHTeHC, apKKOTaHTeHc». HarmsinHoe mocoOue Mo peleHHro MPOCTEHIINX
TPUTOHOMETpUYECKHX ypaBHeHMH. Harmsnnoe mnocobue «lIpeoOpa3oBanue TpapuKOB TPUTOHOMETPHUUECKUX
¢bynkuiy. [lpesenranus «OOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIMH
Paspean S. 8

KoMniekcHbIe Yncia
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Tema 5.1 KommiexkcHbIe
qyucaa

CopepxaHne yaeOHOro MaTrepuaa

IloHsgTHE KOMIUIGKCHOTO YHCIIA. COHpH)KeHHBIe KOMIUJICKCHBIE 4YHCJa, MOAYJIb H

apryMeHT  KOMIUIEKCHOro  uucia. @dopma  3amMcu  KOMIUIEKCHOTO — YHCIIa 4
(reomeTpuyeckas, TPUrOHOMeTpUYecKas, anredpandeckas). Apupmerndyeckue JecTBus
C KOMIUIEKCHBIMU YHCIAMH
KomOuHnpoBaHHOE 3aHATHE
Tema 5.21pumenenne | [IpakTdeckoe 3aHsATHE
KOMILJIEKCHBIX YHCeJl 20. [IppumeHeHrne KOMIUIEKCHBIX YHCEll
21. BpinonHeHne pacyeToB ¢ MOMOLIbI0 KOMIUIEKCHBIX YUCEIL. 4
22. BoinonHeHne apupMeTHYecKuX ASUCTBHS ¢ KOMITJIEKCHBIMHM YUCIIAMH.
23. O3HaKOMIIEHHE C IPUMEPAMHU UCII0JIb30BAHUS KOMIUIEKCHBIX UHCEN
CamocrosiTesibHast padoTa
Coobmenne «KommiekcHele uncnay. Coobuenue «l'eomerpuueckas gopma komiiekcHoro uuciay. CooOuieHue 4
«Tpuronomerpuyeckas popma KoMIIeKCHOTO uuciay.Coodmenue «Onepanun Hal KOMITIEKCHBIMH YUCIIAME.
Pa3znen 6. IlpousBoaHas 39
pyuxkuum, ee
npuMeHeHHe
Tema 6.1 Honsitue | Coxeprxanue yueOHOro MaTepuaia
npousBoaHoi. Popmyisl | OnpenesieHe YUCIOBOM IOCIENOBATEILHOCTH M CHOCOObl ee 3amanusi. CBoMCTBa
" NpaBWJIa | YUCIIOBBIX INocienoBarenbHOcTel. OmnpeneneHue mpezena IOCIEN0BaTENbHOCTH.
Au(ppepeHupoBaHNA Boruncnenue npenenos nocnenosareinbHocTeld. Ilpenen ¢yHKun Ha OECKOHEYHOCTH. 2
[Tpenen ¢ynkuuu B Touke. Ilpupamenue aprymenta. [lpupamenue Gynkuuu. 3anauu, OK-01, OK-02,
NPUBOAAIINE K TOHATHIO MPOU3BOAHON. OmpeneneHue NPOU3BOAHON. AJITOPUTM OK-03, OK-04,
OTBICKaHUsl TPOU3BOTHON OK-05, OK-06,
Komb6uHMpoBaHHOE 3aHATHE OK-07
Tema 6.2 IlpousBognbie | Comepxanue yueOHOro Marepuaa K1
CYMMBI, pasHoctu | Dopmynsl quddepennponanus. [Ipasuna nuddepenupoBanus 6
npousBeneHus, 4acTHoro | KomOMHUpOBaHHOE 3aHSTHE
Tema 6.3 IIpomsBoanbie | Conepkanue y4eOHOTO MaTepuaa
TPUTOHOMETPHYECKUX Onpenenenne ciaoxHON ¢yHKkuuu. I[Ipom3BomHAs TPUTOHOMETPUYECKHX (DYHKITHA.
¢ynkumii. IIpomssoanas | [IpousBoanas cioxHoM QyHKIMN
CJIOKHOM (PYHKIMHU KomOuHMpoBaHHOE 3aHsTHE 3

Tema 6.4

Cogepxanue yaeOHOT0O MaTepuana
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I'eomeTpryeckuii cMBICJI
NMPOU3BOJIHOM

['eomeTpuyeckuii CMBICT MPOU3BOAHOW (YHKIMH — YIJIOBOW  KO3(QuImeHT
KacaTteJIbHOW K TpaduKy (QYHKIMH B TOYKE. YpPaBHEHHE KacaTeNbHOH K rpaduky
(GyHKIMU. AITOPUTM COCTABJICHUS ypaBHEHUs KacaTeIbHOU K rpaduky ¢pyHkmu y=f(x

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.5 ®Ousuveckuii
CMBICJI TIPOM3BOJAHOH B
npogdeccuoHaJIbHBIX
3ajavax

Copepxanne yaueOHOro Marepuana

®usnueckuil (MEXaHUYECKHT) CMBICI TPOU3BOJHON — MIHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

KomOuHupoBanHoe 3aHsTue

Tema 6.6 IlousitTme o

HpaKTqucxoe 3aHATHUC

24 V3yueHue MOHATUSA U CBOWCTB HEMPEPBHIBHON (PYHKIIMHU.
25 IIpuMeHeHue aaropuTMa pelieHns HepaBeHCTB METOJOM UHTEPBAJIOB

HENpepbLIBHOCTH
pysHkumnm. Meton
UHTEPBAJIOB
Tema 6.7 MOHOTOHHOCThH
(pynxuum. Touku
JKCTpeMyMa

CopepxaHue yaueOHOro Marepuana

BospacTtanue u yObiBaHue (yHKLIHH, COOTBETCTBUE BO3pACTaHUs U YObIBaHUS (PYHKLIMU
3HaKy Npou3BoAHOH. [loHATHE MPOM3BOAHON BBICIIErO MOPSJKA, COOTBETCTBUE 3HAKa
BTOPOW MPOU3BOJHON BBINYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3ke. 3agaud Ha
MakCUMyM U MUHUMYM. [loHATHE acMMOTOTHI, CIOCOOBI MX OIpeneseHHs. AJTOPUTM
ucciaenoBanus GYHKIUU U IOCTPOCHUS €€ rpaduKa ¢ IOMOIIBIO MPOU3BOIHOM. J[poOHO-
JAUHeHHast QyHKIUS

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.8 UccienoBanue
(ynkuuii u mocrpoenue
rpagpuxos

Coneprkanue y4eOHOro MaTepuana

HccnenoBanue GyHKIMU U IOCTPOEHUE TPA(UKOB.

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.9 HantoJuaniiee u
HauMeEeHbIIIee JHAYCHUA

GyHkuun

CopepxaHue yaeOHOro MaTepuana

Haxoxxnenne HamOOJBIIEr0O W HAWMEHBINETO 3HaYeHUW QYHKIWNA, TOCTPOCHUE
rpad)uKOB MHOTOYJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHUYeCKOro aHaan3a

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 6.10 Haxo:xaenue

ONITUMAJILHOT'O
pe3yjabTara ¢ NOMOIIbIO
NMPOU3BOJAHOM B

MNPAKTHYECCKHUX 3aJavdax

IIpojdeccnoHa/IbLHO-OPHEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO
MOYJIs1)

IIpakTHueckoe 3aHsTHE

26. M3yuuth MeTOA pelieHHs 3ajady 4yepe3 MOUCK HAuOOJIbIIEr0 W HaMMEHBIIEro
3HAYEHUS.
27. Boruncienue HanboIbIero (HaMMEHBIIEr0) MepUMETpa.
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28. Beruucienue Haubobineil (HAaMMEHbIIEH ) TIOIa/IH.

29. Beruncienre HanboIbIIEeTro (HAMMEHBIET0) 00BEMA.

30.Pemenne 3a1a4 ¢ 3KOHOMUYECKUM COJEPKAHUEM.

31. Pemienue paznuyHbIX 3a/1a4 Ha HauOoJblIee(HaNMeHbIlIee) 3HAaUCHHUE.

Tema 6.11 CopepxaHne yaeOHOro MaTrepuaa

Pemenne 3apa4. | opmynsl u npaswia auddepenuupoBanusd. MccnemnoBanue (QyHKIHMI € MOMOIIBIO

IIpousBoanass ¢yHkuum, | npousBoanoil. Hanbomnpiee u HanMeHblIee 3Ha4eHUS] QYHKIIUU 2

ee IpUMEHeHue KonTponbnas pabota

CamocrosrenbHas pabora

CooOmenne «Crnocobbl 3amanus ¢yHkiuu». Harmsanoe mocobue «Bunbl ¢ynkuumity. CooOmienne «O0macTb

OTIpeNIeJIeHUs] ¥ MHOXKECTBO 3HaueHud ¢yHkuum». Coobmenne «Ueérnpie n Heu€THBle (QyHKUMU». CocTaBieHHe

cxembl uccnenoanus Qynkuuu. Coobmenue «Urenue rpapukoB dynkuuit». CoobuieHue «CBoicTBa (YHKIIHII.

Coobmenne  «OOparupie  ¢yHkuum». Coobmenne  «Crnoxnas  ¢yHkums». [lpesenramus  «YHucmosbie

nocnegoBarenbHocTu. Coobmenne «llpemen mocnenoBatenbHocTHY. CooOmienne «lIpousBognas». Tabmuna 22

«Dopmynsl  auddepenuupoBanusy. Coobmenne «llpaBuna BbYMCICHHS NPOU3BOAHBIXY». (CocTaBieHHE 3aqad

«[IpousBonnas cnoxHoil ¢(ynkuun». Coobmenne «Haxoxaenue mnpousBogHbix». CooOmenune «KacatenbHas K

rpaduky ¢ynxmuny. CocraBnenune mnpukianueix 3amad. CooOmienue «lccnemoBanne (yHKIHH € MOMOIIBIO

npou3BoHOM». CocTaBieHue npukiaaHbix 3amad «Haubonbiiee 1 HanMeHblee 3HadeHus: GyHKuU». CoodlieHue

«Bropas npousBogHas». Joknazn «IIpumeHenre npon3BoIHOM.

Pazgen 7. 10

IlepBooGpa3nasn

byHxkuumn, ee

NpUMeHeHHe

Tema 7.1 Coneprkanue y4eOHOro MaTepuana 2

IepBoodpaznasn 3amaya O BOCCTAHOBJICHMM 3aKOHA JBWXKCHMS IO H3BECTHOW ckopocTH. [loHsTHe

pyHKIHH. Ilpasuia uHTerpupoBanus. O3HAKOMIIGHHE C TIOHSATHEM HWHTErpaja W IepBOOOpa3sHOW st OK-01, OK-02,

HAXOKACHU ¢ynkuun y=f(x). Pemenue 3amau Ha CBsI3b NepBOOOpa3sHOW M €€ MNPOM3BOJIHON, OK-03, OK-04,

MepBO00OPA3HBIX BBIUMCJICHHE ITIEPBOOOPA3HON I TaHHOW pyHKImy. Tadmuma Gpopmyi i HaXOXKICHUS OK_%SI’(%I;_OG’
nepBooOpa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM HI; 1
KomOunmpoBanHoe 3aHsATHE

Tema 7.2 Coneprkanne y4eOHOT0 MaTeprana 2

HeonpeneseHHbI "

onpeneennb [ToHsITHE HEONIPEIeIEHHOTO HHTETpaa
KomOuHmpoBanHoe 3aHsATHE

HHTErpaJjbl

Tema 7.3 Ilaomaaw | Conepxkanue yaeOHOTO MaTepuaia
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KPHUBOJIMHEIHOM 3anaqu, NIPUBOAAIIME K NOHITHIO OIIPEIEIEHHOIO MHTETpasla — O BBIYMCIEHUH TUIOIAN
Tpamneuum. dopmyJia | KpUBOJMHEHHON Tpameuuy, O NepeMelleHur Todyku. [loHsTue omnpenenéHHoro 2
Hbrorona — Jleiionnua uHTeTpasia.  ['eomerpuueckuii u (U3MYECKHA CMBICI OMPEACICHHOTO HHTErpaa.
®dopmyna Herorona— JleliOnura
KomOuHupoBanHoe 3aHsTHe
Tema 7.4 IIpodeccnonaIbHO-OPMEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPHUKJIATHOIO
OnpenesieHHBII MOTYJIs1)
HHTErpaJj B )KU3HU [TpakTnueckoe 3aHsaTue
= 2
32. Ilpumenenue popmynsl Hetotona — JleliOanna
33. Pemienue 3aa4 Ha MpUMEHEHHE UHTErpaia
Tema 7.5 Copnepxkanue ydeOHOro Marepuana
Pemenne 3apad. | [lepoobOpasnas pynkiun. [IpaBuna HaxoxaeHns nepBooOpasHeix. Ee mpumenenue
IlepBooOpa3znas KoHTtposbHas padota 2
pyuxkuum, ee
NpUMeHeHue
CamocrosTenbHas padboTa 5
[Ipesentanus «Muterpan». Coobmenue «Bwruucnenue wunrerpanony. Coobmienue «llnomans KpuBoIUHEHHON
tpanenuny. Coobmienne «IIpumenenne naTerpana B pusnke U TexHuke». CoCcTaBIeHHE MPUKIIAIHBIX 33/1a4.
Paznen 8. 43
MHOrorpaHHUKH M Teja
BpallleHUs
Tema 8.1 Bepummnbl, | Conepikanue yueOHOro Marepuana
pedpa, rpanu | [lonsatue MHororpaHHuka. Ero sinemeHTh: BepuIMHbI, peOpa, rpaHu. JluaroHais.
MHOTOTPAHHUKA CeueHue. BolllyKkiible 1 HEBBIITYKJIbIE MHOTOI'PaHHHUKHU
KoMOWHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
OK-03, OK-04,
Tema 8.2[0pusma, ee | ComepikaHue yueOHOro MaTrepuana OK-05. OK-06
cocrapjsilomme, ceyenue. | [lonstue npusmel. Ee ocHoBanus u OokoBble rpaHu. Bwicota mpusmel. [lpsmas u OI,<-07 ’
IIpssimass u npaBuwiIbHAasA | HakioHHadg npusma. [IpaBunbHas npusma. Ee ceuenue K1
NPHU3MBI Komb6uHnpoBaHHoe 3aHATHE 2
Tema 8.3 Copneprkanne ydeOHOro MaTeprana
IMapannenenunen, KyoO. | [lapannenenunen, cBoiicTBa NMpsSMOYTOJIBHOTO Mapasenenunena, kyo. Ceuenue kyoa,
Ceuenue Ky0a, | napaienenunena
napaJulesjenumnena KomOuHMpOBaHHOE 3aHATHE 2

Tema 8.4 Ilupammaa, ee

Conepxanue yqaeOHOro MaTeprasa
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COCTaBJISIIOIIME, CeYeHHe.
IIpaBuiabHass nupammiaa.
Yceyennas nupammjaa

ITupamuna u ee snemeHTsl. CeueHne nupamuisl. IlpaBunpHas nupamuga. YcedeHHas
nupaMua

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.5

boxoBasn " MmoJIHAas
NMOBEPXHOCTh  NPHU3MBbI,
NHUPaAMUJIbI

Conepkanue yqaeOHOro MaTeprasia

[Tnomaas GOKOBOW M IMOTHOM MOBEPXHOCTU MPU3MBI, TUPAMHIBI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.6 Cummerpusi B
Ky0e, mapasienenumnene,
npusmMe, NupamMmje

Conepkanue yaeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpsAMOH, IulockocTH. Cummerpuss B KyOe,
napajiesienunene, npusme, nupamuie

KomMmOuHupoBanHoe 3aHsTue

Tema 8.7 Ilpumepsl
CHUMMeTpHii B npodeccun

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CcO/iep:kaHue (coAepikaHUe TPHUKJIATHOIO
MOJLYJISA)

HpaKTqucxoe 3aHATHUC

34. CummMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

35. PemieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "' CeueHus npu3msl"

36. PemieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7au. "Ilomanan noBepXxHoCcTH NpU3Mbl"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "CedeHus nupamMubl"

38. Pemenne npakTUKO-OpUEHTUPOBAaHHBIX 3aa4 "[110111a11 MoBEpXHOCTH MUPaMUIbI"
39. Pemenne mNpaKTHKO-OPHEHTHUPOBAHHBIX 3amad  "[lnmomamgm  moBepXHOCTH
MHOTOTPaHHHUKOB'".

Tema 8.8 IIpaBuibHbIe
MHOTOrPaAHHHUKH, 170¢
CBOlicTBa

IIpakTHueckoe 3aHsTHE

40.PaccMoTpeTh CBOWCTBA MTPaBUIIBHBIX MHOTOTPAaHHUKOB

Tema 8.9 Huamnap, ero
cocrasisomue. CeyeHue
HUJIHHAPA

CopepxaHue yaeOHOro MaTepuana

Hunuuaap u ero snemeHThl. CedeHne NUIUHApPA (TIAapajiIeIbHOE OCHOBAHHUIO M OCH).
Pa3BepTka nunmHapa

KomMmOnHMpOBaHHOE 3aHSTHE

Tema 8.10 Konyc, ero
COCTABJISIOIIHE.

IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COJep:KaHUue (CoAep:KaHWe NPHUKJIATHOIO
MO/1YJIfA)

KOHYC n €ro 3JICMCHTHI.

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 8.11 VYcedeHHBIH
KOHYC. Ceuenue

CopepxaHue yaeOHOTo MaTepuana

Yceuennslit konyc. Ero oOpasyromias v BeICOTA.
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YC€UCHHOI0 KOHYyCa

KomOuHMpoBaHHOE 3aHATHE

Tema 8.12 Ceuenmune
KOHYca

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue TMPHUKJIATHOIO
MOLYJIs1)

Ceuenne KkoHyca (mapajyieIbHOE OCHOBAHMIO W MPOXOASIIEE 4Yepe3 BEpIIUHY),
KOHu4eckue ceueHus. Pa3BepTka konyca. CeueHue yce4eHHOro KOHyca

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.131Hap u cdepa,
UX CeYeHHUs

Conepkanue yaeOHOro MaTepraia

[lap u chepa. Bzaumuoe pacmonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.14Ilonsitue 00
oobeme Tesa.
OTtHolenune 00HbEMOB
MOJXOOHBIX TeJ

Copnepxkanue ydeOHOro Marepuana

[Tousitue 06 o6veme Tena. O6veM Kyba M MPSAMOYrojbHOro napamienenunena. Oobem
npu3Mbl U mHIHHApa. OTHOMIEHHE 00BEMOB MOJOOHBIX TeN. ['€OMeTpUYEeCKHil CMBICI
OIIpeJIeTUTENs 3-TO MopsiIKa

KomMmOuHupoBanHoe 3aHsTue

Tema 8.1500bemMbl U
IVIOIIAAM IOBEPXHOCTEH
TeJl

Cogepxanue yueOHOro MaTepuana

O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocTeit Ten

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.16KomOuHanuum
MHOTOTPAHHUKOB M TeJl
BpallleHUus

IIpakTHueckoe 3aHsaTHE

41 Haxoxaenue riomiaei 1 00bMOB KOMOMHAIIMKA MHOTOTPaHHUKOB
42 Haxoxaenue miormiaaeid 1 00b€éMOB KOMOWHAIIMI TEJ BpaIllleHHS.
43 HaxoxpaeHnue miomiaieid 1 00bEMOB KOMOMHAIINI T€OMETPUUECKUX TeT

Tema 8.17 ITpakTHueckoe 3aHiITHE

I'eomeTrpuueckue 44 Vcnonb30BaHWEe KOMOWHAIIMA MHOTOTPAHHUKOB W TeNl BpAaIlllEeHUS B MPAKTHUKO-
KOMOUHAIIUH HA | OPMEHTUPOBAHHBIX 3a]a9a

NPaKTHKE

Tema 8.18Pemenne | Conepxanue yueOHOTO MaTepraia

3aga4. MHOIoOrpaHHMKH
U TeJIa BpalleHus

OO0OBbeMbI 1 IIomaan NMMOBECPXHOCTU MHOTOI'PAHHUKOB U TCJI BpallICHUS

KonTponbnas pabota
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CamocrosrenbHas pabora

[Ipesentranus «MuororpanHuku». HarnsgHoe mocobme «Pa3Béprka mHororpanHukay. CooOmenne «lIpuzmay.
CoobOmenne «Ceuenust npusMbly. Jloknan «llapamrenenunens». Coobmienne «bokoBas W TONHAS TOBEPXHOCTH
npu3Mbl». CooOuienne «O0bEM npusmbly. CocTaBlieHHE 3a/1ad Ha BBIYHMCICHHUE IUIOUIA[M TOBEPXHOCTH MPU3MBI.
CocraBiienue 3agad Ha BblYHcIeHHE oObema mnpu3Mmbl. CoolOmienune «Bunmbl mupamum». Coobmenue «CedeHwust

nupamunb». Coobuienue «Yceu€nnas nupamugay. Cocrapnenue 3aaady «O0béM nmupamubsly». CocTaBieHHe 3a1a4y 22
«[Tupamuga». Ilpezenrtanust «MHOTOrpaHHHKH B JKM3HM U B mpupozge». Coobmenune «umunapy». Coobuienue
«Konyc». Coobmienne «YceuéHHbI KoHYc». CocraBiieHHe 3a7ad ¢ mpodecCHoHAbHOW. HAMpPaBIeHHOCThI0 «Tema
BpameHus». [Ipezentauus «CUMMeTpUs B IPUPOJIE, ApXUTEKType, TeXHHKE, B ObITy».Coobmenne «Tena BparieHus B
Hawel xu3Hn». CocTaBieHUE NPUKIAJAHBIX 3aa4.
Paznen 9. Crenenm mu 20
KOPHH. Crenennas
byHKuus
Tema 9.1 Crenennas | Conepxanue ydeOHOTO MaTepuaa
¢byHxuusi, ee cBoHCTBA [lonsiTe KOpHSA N-OW CTENEHU W3 JNEUCTBUTENbHOro uucia. Oynkuum y = Vx  ux

cBoiicTBa u rpaduku. CBOWCTBAa KOPHSI N-Ol CTEHEHH

KomMmOuHupoBanHoe 3anstue 4
Tema 9.2 CopepxaHue yaueOHOro MaTrepuana
IIpeodpa3oBanue ITpeoOpa3oBaHue UPPALIMOHAIBHBIX BhIPAYKEHHH
BBIPpAKeHUH € KOpHAMH | KoMOMHUpOBaHHOE 3aHSTHE 4
N-0ii cTeneHu OK-01, OK-02,
Tema 9.3 CaoiicrBa | Conepxanue yueOHOro MaTepuana OK-03, OK-04,
CTerneHu ¢ | [TonsaTHe cTeneHu ¢ pallMOHATIBHBIM MOKa3zaTesneM. CTeneHHble (YHKIUHU, UX CBOICTBA U OK-05, OK-06,
PAIMOHAIBHBIM u | rpaduxu OK-07
AelCTBUTEIbHBIM KomOuHMpoBaHHOE 3aHATHE 4 MKl
NMOKA3aTeJIsAMH
Tema 9.4 Pemenne | Coneprkanue yueOHOro MaTepuaia
HPPALMOHATBHBIX PaBHOCHIIBHOCTH MppaIMOHATIBHBIX YpaBHEHHM M HEpaBEHCTB. MeTOAbl UX pPELICHHS.
YPaBHEHUil U | Perenne uppannoHaibHbIX YPAaBHEHUI U HEPABEHCTB
HEPaBeHCTB Komb6uHnpoBaHHoe 3aHATHE 6
Tema 9.5 Crenenn wu | Conepxkanue yaeOHOTO MaTepuaa
KOpPHH. Crenennas | Onpenenenue creneHHOM ¢QyHKOuU. Vcrnonb3oBaHHe €€ CBOMCTB MpU  pPEUICHUH
GyHkuus YPAaBHEHUI U HEPABEHCTB 2

KonTponbnas pabota
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CamocrosrenbHas pabora
Coobmenne «Crenennas ¢pynkuus». Coodmenne «JleiictBus ¢ kopasamuy». CocraBnenue 3ananuii «IIpeodpazoBanue

UppalMoHaNbHBIX  BblpakeHuil». CooOmenune «ppaunonansasle ypaBHeHHs». CocTaBieHHe 3amady ¢
IIPEIOCTABIICHUEM JTAJIOHOB OTBETOB «PellleHne pasnuyYHbIX HPPalMOHANBHBIX ypaBHeHui». Jlokman «Twumbr d
UppalMoHaNbHBIX ypaBHeHHI». IIpesentanms «CBoiictBa crenmeHn». CooOmenue «/leiicTBus co cTeneHsIMn».
CocraBieHue 3a1a4 ¢ IPeJOCTaBIEHUEM ITaIOHOB 0TBETOB «IIpeobpa3zoBaHue CTENIEHHBIX BEIPAXKEHUII.
Pasznea 10. 18
IToxka3aTenbHas
dyHKuus
Tema 10.1 CopepxaHue yaueOHOro Marepuana
IlokazaTenbHas CreneHb ¢  NpPOU3BOJBHBIM  JIEHCTBUTENBHBIM  TOKa3aTesneM.  OmpeneneHue
(pyHknus, ee cBoiicTBa NoKa3aTeabHONM (QYHKLMH, ee CBOWCTBA M rpaduK. 3HAKOMCTBO C IPUMEHEHHEM
nokasareinbHOM (QyHKuuMU. PemieHue mnoka3aTenbHbIX ypaBHEHUH (DYHKLIHOHAIBHO-
rpauIecKUM METOI0M 4
KomMmOuHupoBanHoe 3anstue
Tema 10.2 Pemenmne | IIpaktrueckoe 3ansrue
NOKa3aTeJbHbIX 45. Pemnienue npocTeiInx NoKa3aTelbHbIX YpaBHEHUN
YPaBHEeHHUI1 U | 46. PemieHne nokasarenbHbIX YPaBHEHUN METOJIOM BBEICHUS HOBOW ITEPEMEHHON OK-01. OK-02
HEPaBeHCTB 47 Pemenue nokasaTreabHbIX YpaBHEHUN METOJOM PA3JI0KEHUSI HA MHOKUTEIH. 8 OK-0 3’ OK-0 4’
48. PenieHne nokasarenbHbIX YPAaBHEHUH METOJIOM IOWIEHHOTO JIEJICHHUS OK-0 5’ OK-0 6’
49 Pemenue nokaszaTreabHbIX YpaBHEHUN METOAOM I'PYNIHUPOBKU OI,<- 07 '
50. Pemienue nokasaTesbHbIX YpaBHEHUH (yHKIIMOHAIBHO-TPa(UIECKUM METO/IOM. K1
51 Pemenune nmpocTelnxX NOKa3aTeIbHbIX HEPABEHCTB.
52. Penienne nokas3arenbHbIX HEPABEHCTB.
Tema 10.3 Cucremsl | CopepixkaHue yueOHOro Marepuana
MOKa3aTeJbHbIX Pemienne cucreM nokasaTenbHbIX YPaBHEHUN
YPaBHEeHHUI1 KomOuHMpoBaHHOE 3aHATHE 4
Tema 104 Pemenue | Conepxanne yueOHOTO MaTepuasia
3aga4y. IlokasarenbHas | PemeHne nmokaszareiabHbIX YpaBHEHHMI METOJOM ypaBHMBAaHMsI IOKa3aTeJIed U METOJIOM
pynxnus BBEJICHMS HOBOW ITEpEMEHHOM. PenieHne nokazareabHbIX HEPABEHCTB
KonrposnbHas padora 2
CamocrosrenbHas pabora
Coobmenne «lIlokazarenbHas ¢ynkuus». CooOmenune «llokazarenbHble ypaBHeHus». CooOmenne «Tumbl 3
ITOKA3aTENIbHBIX YPABHEHUI.
Paznen 11. Jlorapudmnbl. 30 OK-01, OK-02,

33




Jlorapugmunueckasn
byHKuus
Tema 11.1 Jlorapudm | Conepxkanue yueOHOro maTepuana
yucaa. [Mecaruunbiid M | Jlorapudm yncna. JleCATUYHBIN U HATYPAIbHBIN JIOrapu(MBbI, YUCIIO €
HATypaJbHbII Kom0uHMpoBaHHOE 3aHsATHE
Jorapu@pmsl, YHCJI0 € 4
Tema 11.2 CaoiicrBa | Conepxanue y4eOHOTO MaTepuaia
Jorapugmos. Omnepanms | CoiictBa jorapudmoB. Oneparus JorapuMUPOBAHUS.
JorapugmupoBanus Kom0OnHMpoBaHHOE 3aHATHE 6
Tema 11.3 CopepxaHue yaeOHOro Marepuana
Jlorapudgmmnueckas Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
(pynknus, ee cBolicTBa Kom06uHnpoBaHHoe 3aHsATHE 2
Tema 11.4Pemenne | Coneprkanue yueOHOro MaTepuaia
JIOFapI/I(bME/I‘IeCKI/IX [Tousitue norapupmudeckoro ypaBHeHus. Onepanus NOTeHUUPOBaHUs. Tpu OCHOBHBIX
YPaBHCHIH M| Merona pernenus TorapudMHUUECKUX ypaBHEHHIL: (HYHKIMOHATBHO-IPAdUUIECKHi, METON
HEPABCHCTE NOTEHIIMPOBAHUS, METOJ BBEAECHUS HOBOM mnepemeHHoW. Jlorapudmuyeckue
HEPABEHCTBA 10
KomOuHMpoBaHHOE 3aHATHE
Tema 11.5Cucremnl | Conepxanue yueOHOTO MaTepHaia
JorapupmMuyecKkux AJNTrOpUTM pelIeHus CHCTeMbl ypaBHEHHH. PaBHOCHIBHOCTH JorapupMHUUECKUX
YPaBHEHU YPaBHEHUI U HEPABEHCTB
KomOuHnpoBaHHOE 3aHATHE 4
Tema 11.6 Jlorapudmsbl B | [IpopeccuoHa/IbLHO-OPHEHTHPOBAHHOE coO/epKaHUe (coaep:KaHHe NPHKJIAJIHOTO
NpHUpoJe U TEXHUKE MOYJIsT)
IIpakTHueckoe 3aHsTHe
53. Ilpumenenue norapudma 2
54. Uzyuenue noustus "Jlorapupmuueckas cnupaib"
Tema 11.7Pemenne | Conepxanue yueOHOTO MaTepHaia
3aaad4. Jlorapugmsl. | Jlorapupmuueckas ¢pyHkuus. Pemenre npoctedmmx jorapuMu4ecKux ypaBHEHHH
Jlorapudgmnueckas KonTponbnas pabota 2
byHkuus
CamocrosiTenbHas padboTa
Coobmenne«Iorapupmuueckas Gynkuus». [Ipesenranus «Jlorapudmery. Coobuienne «JlecaTHUHBINA U HaTypalbHBI 5

nmorapudmely. Coobmienue «Jlorapudmuyeckue ypaBHeHus». Cooluienne «CrnocoObl pemeHus JorapupMUIecKux
ypaBHeHuit». [IpesenTanus «[Ipumenenue norapuMon.

OK-03, OK-04,
OK-05, OK-06,
OK-07
[TK1
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Pazgen 12. 6
MHoxkecTBa. JJIEeMEHTbI
Teopuu rpagos
Tema 12.1MHuoxecTBa Copepxanne yaueOHOro Marepuaa

ITonsitue Muoxectna. [lonmuoxkecTBo. Onepanyiy ¢ MHOKECTBAMU

Komb6unupoBanHoe 3ansatue 2
Tema 12.2 I'padni IIpakTHueckoe 3aHsaTHE

55.N3yuyenue nousatusi rpaga

56.Paccmorpers knaccudukamuio rpados. Ces3Hbldi Tpad, AepeBo, HHUKI Tpad Ha 2

MJIOCKOCTH
Tema 12.3 MuoxkectrBa u | [IpodeccnoHaibHO-OPUEHTHUPOBAHHOE coJep:KaHue (CoAep:KaHNe NPHUKJIATHOTO
I'padbr MOYJIs1)

ITpakTuueckas pabora 2

57. PenieHue NpuKIAIHBIX 3a/1a4 10 TEME MHOKECTBA

58. Pemienue 3aga4 Ha mpuMeHeHUe rpagos
CamocrosTenbHas padoTa
CooOmenne «MuoxectBo. [lonmuoxkectBo». Ilpesentamms «OnucaHue pealbHBIX CUTyallUd C TIOMOIIbIO 5
MHOXecTB». Coobmienue «I'pade». [lpesentanus «[Ipumenenue rpados». CocTaBieHUe MPUKIAIHBIX 3a7a4.
Pazgen 13. DaemeHTbI 26
KOMOUHATOPHUKH,
CTATHCTHKH W TeOpPUH
BepPOsATHOCTEM
Tema 13.10cHoBHBIe | ConeprkaHue y4eOHOro MaTepuana
NOHATHSA [lepecTaHOBKH, pa3MeIlIEHUs], COUETAHUSI.
KoMOHHATOpHIKH KombOuanpoBaHHOE 3aHATHE 6 858;’ 85-82’
Tema 13.2 Co6biTHe, | ConepikaHue yueOHOro Marepuana OK-OS’ OK-06;
BEPOATHOCTL  COObITHSA. | COBMECTHBIE W HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA. Of<_07
CioxeHue M YMHOKeHHe | YCIIOBHAasE BEpPOATHOCTh. 3aBHCHUMBIE W HE3aBUCUMBIE COOBITHA. TeopeMbl o0 K1
BEpPOSITHOCTEH BEPOSATHOCTH MTPOU3BEACHUS COOBITHIA.

6

KomMmOnHMpOBaHHOE 3aHSTHE

Tema 13.3BeposiTHOCTH B
npogdeccHoHAIbHBIX
3ajgadax

IIpogeccnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHUe INPHUKJIATHOIO
MOYJIsT)

IIpakTHueckoe 3aHsTHE

59. OueHKa BEpOSITHOCTH COOBITHUS
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60. HaxoxxieHre noJHOM BepOSITHOCTH COOBITHIA

Tema  13.4/luckpernas | Conepxkanue ydeOHOTO MaTepuaa

ciaydaiiHas  BeJIMYMHA, | Buabl cinyuaiineix BennuuH. OnpeneneHue AMCKPETHOM ciydailHON BEJIMYUHBI. 3aKOH
3aKOH ee pacnpeneJeHusi | paciupeleleHNs JUCKPETHON CIIy4aiiHOM BeJIMYUHBL. Ee 4iCIIOBbIe XapaKTEpUCTUKU

KomOuHnpoBanHoe 3aHsTre 2
Tema 13.53agaun | Coneprxkanue y4eOHOTro MaTepuaa
MaTeMaTH4eCKO Bapuanuonnsiii  psg.  [lomuron wactor u  rucrorpamma.  CTaTUCTHYECKHE
CTATHUCTUKHU XapaKTEPUCTHKH psiia HAOMI0TaeMBbIX JTaHHBIX

Komb6unnpoBanHoe 3aHsaTue 4
Tema 13.6 Cocrasiaenue | [IpodeccuoHA/ILHO-OPHEHTHPOBAHHOE CcoO/epKaHue (coaep:KaHHe INPHKJIAJIHOTO
Ta0JMI W JAUArpaMM Ha | MOAYJisi)
NpaKTHKe [TpakTHueckoe 3aHsATHE

61.Bpruncienre OCHOBHBIX XapaKTePUCTUK B MATEMAaTUYECKOW CTATHCTUKE

62.IlepBuuyHast 00pabOTKa CTATUCTUYCCKUX JAaHHBIX 4

63. I'padrueckoe npeacTaBieHUe TaHHBIX

64. HaxoxxeHue cpelHUX XapakTepUCTUK
Tema 13.7 Pemenune | Conepxanue yaeOHOTO MaTepuaa
3ajad. JiIeMeHThbI | DneMeHThl  KoMOMHAaTOpuKku. CoOBITHE, BEpOATHOCTh COObITHS. CloXeHue U
KOMOHWHATOPHKH, YMHOKEHHUE BEPOSTHOCTEN
CTATHCTHKM M Teopuu | KourponbHas pabora 2
BEPOSITHOCTEH
CamocrosiTenbHas paboTa 19
Coobmenne «KomoOunatopukay. CooOmienne «@Paxropuan». CocraBinenue 3agad «Pasmemienus». CocraBieHue
3amau  «llepectanoBkm». CocraBnenue 3anauy «Coueranusi». Ilpesentanus «KoMOuHATOpHBIE COEIUHEHUS.
CocraBnenue 3a1a4 «buHom HptoToHay. CooOmienne «CoiictBa OuHOMHaANbHBIX K03 duimentoy. CoobuieHue
«TpeyronpHuk Ilackansa». Coobmenune «Knaccuueckas BeposTHOCTh». CocraBieHue 3agad  «CroxeHue
BepoaTHoCcTeM». CocTaBieHMe 3afad «YMHOXKEHUE BepoATHOCTeW». CocTaBieHHME MNPUKIAAHBIX 3anad. Jlokiaz
«Marematuueckass cratuctukay. Coobmenne«Crmocodsr otbopay». CooOmenne «OOpaboTKa CTaTUCTHYECKUX
naHHbIx». [Ipesentamus «['paduyeckoe NpeACTaBICHUE CTAaTUCTUYECKUX JAaHHBIX». Coobmenue «llonuron.
I'ucrorpammay.CocraBnenue 3a1a4 ¢ nmpohecCHOHATBHON HAMPaBIEHHOCTHIO.
Pa3znen 14. YpaBHenusi u 24
HEepaBEeHCTBA
Tema 14.1 Conepxkanne ydeOHOro MaTepuaa
PaBHOCHIBHOCTD PaBHOocunbHOCTE ypaBHeHuil. OmnpeneneHus. OCHOBHBIE TEOPEMBI PABHOCUIIBHBIX
YPaBHEHHI. Mertoabl | nepexojilax B ypaBHEHUSX. MeToabl pelleHUs ypaBHEHUM: Mepexo] OT pPaBEHCTBa
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peuieHus (GyHKUIMI K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIHH, METOJ] Pa3IoKeHUs Ha
MHOKUTEJIH, METOJ BBEICHUS HOBOM MEepeMEHHOM, (QYHKIHMOHAIbHO-TpadudecKuil
METOJ]
Komb6unupoBanHoe 3ansatue
Tema 14.2 | Copepxanne yaeOHOro MaTepuaa
PaBHOCHJIBHOCTH MeToapl pelieHHs HEpPaBEHCTB: MEpPexXo]l OT CpaBHEHUs 3HaueHuM GQyHKOUN K
HEpaBeHCTB. Mertoabl | CpaBHEHHIO 3HAYCHHWH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKLHMH, METOJ| MHTEpPBAJIOB,
peuieHust dbyHk1oHanpHo-rpaduueckuit metos. ['paduueckuii MeTo penieHus HEpaBEHCTB

KomOuHnpoBanHoe 3aHsTHe

Tema 14.3 YpaBHenusi u
HEepaBeHCTBa ¢ MOJYyJIeM

CopepxaHue yaeOHOro Marepuana

OHpe,I[CJ'ICHI/IC MOAOYJIA. PaCKpLITI/Ie MOAYJIA IO OIIPCHCIICHULO. HpOCTGﬁIHPIC YpaBHCHUA
U HCPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PAaBHOCHJIBHBIX IIEPCXOAO0B B OIMPCACICHHBIX
THUIIaX ypaBHeHI/Iﬁ " HEPABCHCTB C MOJAYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.4 YpaBHeHusi u

Copepxkanne ydeOHOro Marepuana

HEPaBEHCTBA ¢ | 3HakoMcTBO ¢ napamerpom. [Ipocrelinye ypaBHEHHs 1 HEPABEHCTBA C IApaMeTPOM
napamMeTpamMu Kom0unnpoBanHoe 3aHsATHE
Tema 14.5 Cocrasienne | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHMe TNPHKJIATHOTO
" pelieHue | MOAYJist)
npogeccnoHaIbLHBIX ITpakTHueckue 3aHsTHS
3aja4 C NMOMOUIBIO | 65. PernieHne TEKCTOBBIX 3a/1a4 IPOPECCHOHATIBHOTO COAEPIKAHUS
YPaBHEHHUH 66. PemieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOIO COJIEPKaHUS
67. Perienne TeKCTOBBIX 33J1a4 IPOGECCHOHATIBHOTO COACPIKaHUS
68. PeieHne TEeKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOIO COJIEPKaHUS
69. Perienne TeKCTOBBIX 3314 IPOPECCUOHATIBHOIO COIEPIKAHUS
70. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHANBHOIO COJIEPKaHUS
Tema 14.6 Pemenmne | [Ipaktrueckoe 3ansTre
3aza4. YpaHenus M | 71. [IpumeHeHue oOIIMX METOJIOB peIICHUH ypaBHEHUN
HEpPaBeHCTBA 72. Pemienne ypaBHEHUI ¢ MOTyIeM

73. PenieHue HEpaBEHCTBA C MOAYJIEM
74. Penienue ypaBHEHHI U HEPABEHCTB C MapaMeTpamMu

CaMocrosTenbHas pa60Ta

CooOmenne «Moaynp neiictBuTenbHOr0 yrciay. Coobmenue «OO0mue MeTo bl pelieHus ypaBHeHU». CocTaBieHue
3agau «YpaBHeHHs ¢ mapamerpamuy». CoobmieHue «YpaBHeHuss ¢ Mojnyiem». CocTaBlieHHEe TEKCTOBBIX 3a/ad.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
[IK1
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CocraBiieHHE TEKCTOBBIX MPUKJIAAHBIX 3aa4.

Bcero:

314

IIpome:xyTouHast
arrecranms (IK3amMeH)
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3. YcaoBus peaju3ainuy NporpaMMbl 001eo0pa3oBaTe IbHOM JUCIUNJIMHBI

3.1. lna peaju3anui NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuajJbHble MOMEIeHHsT:

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOYET HANUYHS y4eOHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0YJArOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00eCIIeueHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne 00yueHust

1. JIns peanuzanuu nporpaMMmbl OMOIUMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3aluM JIOJHKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJISi KCIIOJIb30BaHHUS B 00pa30oBaTEIbHOM IIpoOliecce, HE CTaplle MATH JIeT ¢
MOMEHTA U3/IaHusl.

2. Pexomennyembie MeyaTHbIE U3JIaHUS no peanuzanuu
0011e00pa30BaTEIbHOMTUCIUIUIMHBINPEICTABIEHBI B~ METOJUYECKHX  PEKOMEHJAlUsAX IO
OpraHu3aly 00yueHHUs.
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4. KOHTPOJIb M OlI€eHKA Pe3y/JbTATOB OCBOCHHS 00111€00pa30BaTeIbLHOM M CHUILIHHBI

KoHTpoJIbM OlleHKAa PEe3yJIbTaTOB OCBOCHHUS O0IIe00pa30BaTEIBHON TUCIMIUIMHBI PAaCKPBIBAIOTCS

uepe3 AUCHUIINIMHAPHBIC

pe3yJIbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBanue

o0mmx

npoeCCHOHATBHBIX KOMIETEHIIUH 10 pa3/iesaM U TeMaM COep)KaHus ydeOHOro MaTepHara.

)51

Oo6masi/mpogeccuoHanbHAS Paznen/Tema THun oeHoYHbIX
KOMIIETEHIIHS MeponpusiTUs

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 [M-o/c, 1.4, 1.5, TecTupoBanue
pelieHus 3a1aq 1.6 YcTHBIN onpoc
npodeCcCuOHAITBHON P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MareMaTu4yecKuii
JIeITSIbHOCTHU 2.6 JHUKTAHT
MPUMEHUTETBHO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
K Pa3JMYHbIM KOHTEKCTaM P 4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | caMocTOSITEIIbHAS

I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yibTatoB

M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11
P7, Temn 7.1,72,7.3,7.4,7.5,7.6,7.7

IPAKTHYECKUX padoT
3amura TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 SK3aMEHAIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 02. Mcnoab30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 VeIl onpoc
IIOMCKA, aHAIIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTudeckuii
UHTepHpeTanuu uHpopmanuu, | 2.6 JTUKTAHT
1 “HGOPMAIIMOHHbIE P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
TexHoaoruu s Beimonnenus | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITeIIbHAS
3a1a4 mpodeccruoHanbHON I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JICATEIILHOCTH P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
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
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
WHIVBUIYaIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
9K3aMeHaIIMOHHBIX
3aJaHui

1
lMpogeccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. [lmanupoBats 1
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITBCKYIO
JeSTeIILHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYyaIHUsAX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IlI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o0/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 DK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DdbdexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJCHCTBOBATh U 1.6 YcerHBIM onpoc
paboTaTh B KOJUIEKTHBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTudecKkuii
KOMAaHJIEe 2.6 JIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunusuayanpHas
P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | caMocTOsITEIIbHAS
I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
P5, Tempr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

IT-o/c, 6.8, 6.9, 6.10 [1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPAKTHYECKUX padboT
3anmra TBOPYECKHUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3anura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Tems: 10.1, 10.2, 10.3, 10.4 KonTpomnpHas pabota
P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, | BeimonHenue
11.5,11.6 IT-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHuH
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCBMEHHYIO

1.6

YcTHBIN onpoc
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KOMMYHHUKAITUIO HA
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4ETOM OCOOCHHOCTEH
COIIMAIBHOTO M KYJbTYPHOTO
KOHTEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,

MareMaTHdeCcKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIbLHAS
paborta
IIpencraBinenue
pe3yIbTaTOB

1.6 IPAKTUYECKUX padoT

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | 3amuTa TBOPYECKUX

2.6 pabor

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

P 4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | uHOUBUYyAJIbHBIX

I1-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temst 5.1, 5.2 KontponbHas padota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | Beimonnenue

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 DK3aMEHAIIMOHHBIX

P7, Teme1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | 3aganuii

IT-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

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/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

II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 06. ITposBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
rpa)xIaHCKo-TIaTpuoTH4eckyo | 1.6 YcTHBIN ompoc
MO3UINIO, IEMOHCTPUPOBATH P 6, Temrr 6.1,6.2,6.3,6.4,6.5, 6.6,6.7 | Maremarnueckuit
OCO3HAHHOE ITOBEACHHEC Ha IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
OCHOBE TPaJUIIMOHHBIX P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | UunuBuayanbHas
0011IeUeIOBEUeCKUX IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, CaMOCTOSTEIIbHAS
LIEHHOCTEH, B TOM YHCIIE C 7.13,7.14, 7.15, 7.16, 7.17 paborta
y4€TOM TrapMOHU3ALUU P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
MEXHAUMOHAJIbHBIX U P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 pe3yapTaToB

MEXKPEJIIUTUO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHIapThI
AHTUKOPPYILMOHHOTO
IIOBEJICHUS

IT-o/c, 14.6

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
VHVBUIYaJIbHBIX
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IPOCKTOB
KonTtponsHas padora

Bremonnenue

9K3aMCHAI[MOHHBIX

3alaHUuN
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcerHblit onpoc
cpensl, pecypcocoepexxkennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaTemaTuueckuii
MIPUMEHSATH 3HAHUS 00 2.6 IIUKTAHT
W3MEHEHHUH KJINMaTa, P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 NupuBunyanbHas
MIPUHITUTIBI OEPEKITHBOTO P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosTeIHLHAS
MIPOU3BOJICTBA, 3PPEKTUBHO IT-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JIEWCTBOBATH B Upe3BblyaiHbiX | P 5, Temsor 5.1, 5.2 [IpencraBnenue
CUTYaIHUIX P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ybTaToB

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJUBUTYAJIbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3,10.4 KontponpHas padora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beioanenue
11.5,11.6 IT-o/c, 11.7 9K3aMEHaIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
IIK 1.2 ObecneunBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c%, 1.4, 1.5, TectupoBanue
YIIpaBJIEHUE JIOKOMOTUBOM 1.6 VYeTHBII onpoc
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTemaTu4ecKHii
2.6 JUKTaHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyanbHas
P4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosITeILHAs
I1-0/c, 4.8, 4.9, 4.10, 4.11 paboTta
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu 7.1,72,73,74,7.5,7.6,7.7
IT-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
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/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
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

MPaKTUYECKUX paboT
3ammra TBOPYECKUX
pabor

3ammura
WHIMBUIYATbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuH
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I1-o/c, 14.6

IIK 1.3 OcymiecTBisTh
KOHTPOJIb pabOTHI yCTPOHCTB,
y3JIOB U arperaToB
JIOKOMOTHBA

P 1, Tema 1.1, 1.2, 1.3 T-0/c®, 1.4, 1.5,
1.6

P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c,
2.6

P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Tembi 4.1,4.2,4.3,4.4,45,4.6,4.7
[l-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

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

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
-0/c,7.8,7.9, 7.10 [-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, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4,
11.5,11.6 -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
IT-o/c, 13.6

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

TectupoBanue
VYcrHblii onpoc
MareMaTu4eCcKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KontponpHas pabora
Bremonuenue
JK3aMEHaIIMOHHBIX
3aJaHui
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