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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
crierimanbHOCTH 23.02.06 TexHuueckas 3KCIuTyaTaius NoABUKHOTO COCTaBa KEJIE3HbIX 10pOT

1.2. HeJII/I H INIAHUPYEMBIC PE3YJAbTAaTbl OCBOCHUSA TUCHUIIJIMHBI:

1.2.1eab AUCUUIIAHBI

Conepsxanue mporpaMmbl 001e00pa3oBaTeIbHON TUCIUIIIUHBL «MaTemMaThKa» HarpaBiIeHO
Ha JIOCTMD)KEHHE PE3yJIbTaTOB €€ M3ydeHHsl B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC COO c
yuetoM npodeccronansHoit Hanpasiennoctu GPI'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 VMHUILIMMPOBATh,
[JJaHUPOBaTb U CAMOCTOSTEIBHO
BBITIOJHATD TAKYIO JESATEIBHOCTD;

- MHTEpEC K pa3IMuHbIM cdepam
podeccHOHAIBLHOM 1eATeNbHOCTH,

OBnaneHue YHUBEpPCAIbHBIMU
y4eOHBIMU IM03HABaTEIIbHBIMU
TENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTENILHO (HOPMYJIHPOBATH
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 PACCYKIACHUS B XO/1€ PELLICHUS
3ajgay;

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

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

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIIHS,
HenpepbIBHAS (PYHKIMS, TPOU3BOIHAS,
repBooOpa3Hasi, onpeAeeHHbIM HHTErpal;
YMETbHAXOAUTD ITPOU3BOJHBIE DIIEMEHTAPHBIX
(byHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl;
MCCIIeI0BaTh B MPOCTEHIINX CIyqasxX QYHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE U
HalMEHBIINE 3HaUeHUs (PYHKIUI; CTPOUTH
rpad¥K1 MHOTOWIEHOB C UCIIOJIb30BAHUEM
arrapara MaTeMaTHUECKOro aHAIIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a7a4
Ha IBH)KEHUE; peIlaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha HAaUOOJIbILINE U
HAaMEHBIINE 3HAaYEeHUs, Ha HAXOXKCHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHIMHU: PALlMOHATIbHAs
(yHKIUS, TOKa3aTenbHas QyHKIUS, CTETIEHHAs
(byHkuus, norapudmudeckas GyHKINS,
TpUTOHOMETpHUecKre PyHKINU, OOpaTHbIE
(YHKIIMN; YMEHHE CTPOUTDH I'paKU U3yUEHHBIX
(b yHKIMH, HCIIOJIb30BaTh IpaUKH PU U3yYEHUN
[TPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUH 3a/1a4
13 IpYruX y4yeOHBIX NMPEIMETOB U 33134 U3
[peabHOM KU3HU; BBIpaXKaTh (OpPMYyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh peliaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
TUIIOB (B TOM YHUCJIE HA IPOLIEHTHI, J0JIU U YacTH,

HaXOOUThb APTYMCHTBI JIIA

Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBApPOB U




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

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

1 CITOCOOHOCTh MX HCIIOJIb30BaHMS B
[T03HABATEIILHOM M COLMAIbHOMU
[IpaKTHUKE

yCITyT, HAJIOTH, 33/1a4M U3 00JacTH YIpaBiIeHUS
ITAYHBIMA ¥ CEMEHHBIMHU (PUHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 3a/1a4H,
1CCIIEI0BAaTh ITOY4EHHOE PELIEHUE U OLICHUBATh
PaBI0NOJ00HOCTD PE3yJIbTATOB;

- YMETb OIIEPUPOBATh MOHATUSMU: CPEIHEE
apudmernyeckoe, MearaHa, HaubobIlIee U
HauMEHbIIIEe 3HAUEHUS, pa3Max, TUCIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
[YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
1H(bOpMalKIO, TPEICTABICHHYIO B TaOIUIaX, Ha
rarpammax, rpadukax, OTpaXkarolryro CBOMCTBa
[PEATbHBIX MIPOLIECCOB U SBJICHUH; MPECTABIATh
MH(GOPMAIIHIO C TIOMOIIBIO TAOJIUIL M TUArpaMM;
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 TpaduIecKuX
METO/IOB; IPUMEHSTH (HOPMYJIBI CIIOKEHHS U
[YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThI U POPMYIIBI IPH PELICHUHN 3a7ad;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMU;
[YMEHHME IPUBOJUTD ITPUMEPHI TPOSIBICHUS
3aKOHA OOJIBIIMX YHUCEN B MPUPOTHBIX U
0OI11ECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATh MOHATUSAMU: TOUKA,
psiMasi, JI0CKOCTh, IPOCTPAHCTBO, ABYIPaHHBIH
yTOJ1, CKpEIIUBAIOIINECS MIPSIMBIE,
[apauIeIbHOCTD U IEPIEHANKYIIIPHOCTD
[PSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH,
YTOJI MEXAY IPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMH,
[PACCTOSIHUE MEX]y IIOCKOCTSAMHU; YMEHHE
MICII0JIB30BATh IIPU PEIICHUH 3a7a4 U3YUYEHHBIE
(baKThI U TEOPEMBI IJITAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr o
MUpa;

- YMETh OIIEPUPOBATh MOHATUSIMHU:
MHOTOTPaHHUK, CEYEHUE MHOTOIPaHHUKA, KYO,
MapajuieNnenunea, npumMa, nupamuaa, Gurypa u
[MOBEPXHOCTbH BpallleHUs, IIWINHAP, KOHYC, 1I1ap,
cdepa, ceueHus: GUrypsl BpaleHusl, IIIOCKOCTb,
Kacarorasicsi cepbl, HUIMHAPA, KOHYCa,
[JI011a/1b TOBEPXHOCTH MTUPAMHU/IBL, TPU3MBI,
KOHYCa, [IIHH/IPA, TUTOIIaab chepbl, 00beM
KyOa, IpsSIMOYTOJILHOTO Mapaiesienue 1,
[paMuIbl, IPU3MBI, IWIHHIpPA, KOHYCA, 11apa;

lyMEeHHE H300paxaTb MHOTOTPAaHHHUKH U




[TOBEPXHOCTHU BpAILIEHUs, UX CEYEHHUS OT PyKH, C
[TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHHUE PaclO3HABATh
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), UCTIOJIB3Ys 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 YHUCJIO; HAXOJUTH C IIOMOIIBIO
M3y4EHHBIX (DOPMYIT KOOPIMHATHI CEPEIHMHBI
0TpE3Ka, PACCTOSTHUE MEKIY JBYMs TOUKAMU;
-yMETh BHIOMPATh MOAXOASIINNA N3ydEHHBII
METO/I IJIs1 pEeLICHHS 3aauH, paclio3HaBaTh
MaTeMaThuyeckue (paKkThl 1 MaTeMaTHUYECKHE
MOJIEJIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTD
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
[pacCyXICHHUsI IIPU PELICHUHN 33]1a4, OLICHUBATh
ITOTUYECKYIO MPaBUILHOCTD PACCYKICHUI;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOXKECTBO,
[MOJIMHOKECTBO, ONEPALMU HaJ MHOXKECTBAMU;
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, rpad Ha
MJIOCKOCTH; YMEHUE 3a]aBaTh U OMUCHIBATH
rpadbl pa3IUYHBIMU CLIOCOOAMM; HCIIOIB30BATh
rpadbl Mpy peleHnu 3a/1ay;

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

-YMETb ONEPUPOBATh MOHATUSAMU: HATypajJbHOE
YKCIIO, 11€JI0€ YUCII0, OCTATOK 110 MOAYJIIO,
[PAllMOHAJIbHOE YKCII0, HPPALMOHAIBHOE YUCIIO,
MHO€ECTBA HATYypPaJIbHBIX, LIETbIX,
[PAllMOHANIBHBIX, ICHCTBUTEIBHBIX YHCET;, YMEHUE
MICII0JIb30BaTh MPU3HAKY JICIMMOCTH,
HAaMMEHBIINIA 00N AeUTENb U HAUMEHbIIIee
o0111ee KpaTHoe, alnroput™ EBxiinza npu
[pELIEHNH 3a]1a4; 3HAKOMCTBO C pa3JIuYHbIMU
[HO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
CTEIEHb C LIEJIBIM [T0Ka3aTeseM, KOPEHb
HaTypaJbHOM CTENEHHU, CTETIEHD C
[pallMOHAIbHBIM IT0Ka3aTesIeM, CTEIIeHb C
NEIICTBUTENBHBIM (BEILLIECTBEHHbBIM)
oKaszareseM, JIorapum yucia, CHHyC, KOCUHYC
1 TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb ONEPUPOBATH OHATHAMMU: TOKAECTBO,
TOKJIECTBEHHOE TIpeo0pa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CUCTEMAa YpPaBHEHUI U HEPABEHCTB,
[PAaBHOCUJIBHOCTb YPaBHEHU, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIUOHAIIbHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, TOrapu(pMHUECKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHMSI, HEPAaBEHCTBA
1 CHCTEMbI; YMEHHE PelIaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3JIMYHBIX
[IPUEMOB; peIllaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoOM; IPUMEHATh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIICHUS
MaTeMaTHUeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
oOacTell HayKH U pealibHOM JKU3HH;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUAMMU:
rpaduk pyHkuuu, oopaTHas pyHKUIKS,
KOMITO3UIUS (PYHKIUH, THHEelHas QyHKIMS,
KBajpaTH4Has QyHKIUS, CTelIeHHast QYHKIUS C
[1eJIbIM [TOKa3aTeseM, TPUTOHOMETpUYeCKHe
(byHKIIMU, 0OpaTHBIE TPUTOHOMETPUUECKHE
(yHKIINH, TOKa3aTeNIbHAS U JorapupMUIecKas
(YHKIIUU; yMEHUE CTPOUTH rpa@uku GyHKIHH,
BBITTOJIHATE MPeo0pa3oBaHus rpaduKoB

b yHKIIHI;

YMEHHUE UCIIONb30BaTh rpaduKu GYHKIMH JUIs
M3y4eHUs TPOLIECCOB U 3aBUCUMOCTEN Mpu
[pEILICHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB
1 13 pealbHOW KHM3HH; BEIPAXXaTh POPMYyIIaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMM;

[yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMMU:
YEeTHOCTh (PYHKIIUH, IEPUOAUIHOCTD (DYHKIIUH,
OTPaHUYECHHOCTH (PYHKITUH, MOHOTOHHOCTb
(yHKINHU, SKCTpeMyM (QYHKITHH, HanOoJIbIIee 1
HauMEHblIee 3HaYeHUs (PYHKIIUHU Ha
[TPOMEXYTKE; YMEHUE MPOBOJUTH UCCIEA0BAHNE
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G yHKIUY;
[YMEHHE HCII0JIb30BaTh CBOMCTBA U rpauKU
(yHKUIMN 1715 pelieHusl ypaBHEHUi, HEpaBEHCTB
1 3a/1a4 C TapaMeTpaMu; n300pakaTh Ha
KOOPAMHATHOMU IIJIOCKOCTH MHOYKECTBA PEILICHUI
YPaBHEHHI, HEPABEHCTB U UX CUCTEM;
-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
[10CJIEJ0BATEILHOCTD, apupMeTHYEeCKast
[Iporpeccus, FeOMETpUYECKasi IpOrpeccus,
0EeCKOHEUHO yObIBarOIasi FEOMETpUYecKas
[Iporpeccusi; yMeHHE 3a]1aBaTh
[10CJIE0BATEIBHOCTH, B TOM YHCJIE C TOMOLIBIO
[PEKYpPPEHTHBIX (hopMyT,
- YMETb OIIEPUPOBATh MOHATUSIMHU:
HETPEPBIBHOCTH (DYHKIIUH, aCHMIITOTHI rpaduka
(yHKLMH, IepBasi U BTOpast IPOU3BOAHAS
(yHKIINN, TEOMETPUIECKHUNA U PU3HUSCKUI
CMBICJI IPOM3BOIHOM, IIEpBOOOpa3Hasi,
OIpe/IeICHHBIM NHTErpall; YMEHHE HaXOIUTh
ACHMIITOTHI rpaduka GyHKLIUU; YMEHHUE
BBIUMCIISITH IPOU3BO/IHBIE CYMMBI,
[IPOU3BENIECHNUS, YACTHOTO U KOMITO3ULIUU
(yHKINN, HAXOJUTh ypaBHEHHUE KacaTeIbHON K
rpaduky GyHKIUU;
[YMEHHE UCII0JIb30BATh IIPOU3BOIHYIO JUIsS
yicciieIoBaHMs (DYHKIMM, 17151 HAXOXKIEHUS
HAWIY4IIEero pelieH!s B IPUKIAAHbIX, B TOM
UKCIIE COLUATIbHO-I)KOHOMUUYECKUX U
(bu3nuecKrX 3aaayax, 1Jis onpeaeeHus
CKOPOCTH M YCKOPEHUS; HaXOAUTD IUIOLIAN U
00BEMBI (PUTYpP C TOMOIIBIO UHTETrpaa;
[IPUBOJUTH IPUMEPHI MATEMATUYECKOTO
MO/IETUPOBAHUS C TIOMOILIBIO
I epeHIManbHbIX ypaBHEHUH;
- YMETh OIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE
UKCIIO, CONPSYKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJYJIb U @pTYMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3anycu KOMIUIEKCHBIX YHCEll
(reomeTpuyieckasi, TPUTOHOMETpUYECKas U
asreOpandeckas); yMeTb POU3BOJUTH
apudmeTnyecKkre AeUCTBUS ¢ KOMIUIEKCHBIMU
UKMCIIaMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHUS
KOMITJIEKCHBIX YHCET,;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeInaHa,
HanOoJIbIIee U HAMMEHbIIIee 3HaYeHUs, pa3Max,
criepcusi, CTaHJapTHOE OTKIIOHEHUE ISt
OIMCAaHUS YUCIOBBIX IaHHBIX; YMEHUE
MiCCIIeIoBaTh CTATUCTUYECKHUE JaHHbIE, B TOM
qrcie ¢ MPUMEHEHNEeM rpaduyeckux METOI0B U
PIIEKTPOHHBIX CPEACTB; rpapuuecKu
MCClIeIOBAaTh COBMECTHBIEC HAOIIOIEHUS C
[MOMOIIBIO JUarpaMM pacCeUBaHUsl U JIMHEHHON
€rpeccui;




- YMETh HAXOJUTh BEPOATHOCTH COOBITUH C
MCII0JIb30BAHNEM IPah)UIECKUX METOJOB;
[IPUMEHSTH I PEeLIeHUs 3a1a4d GOPMYIIbI
CJIO’KEHUS U YMHOKEHHS BEpOATHOCTEH,
(hopMyiTy IOJTHOH BEpOATHOCTH, POpPMYITY
beprymm, koMOMHATOpHBIC (DAKTHI U (POPMYIIBI;
OLIEHUBATH BEPOSTHOCTH PEAJbHBIX COOBITHH;
YMEHHUE OIIepUPOBaTh MOHATUAMU: CllydaiiHas
BEIMYNHA, PacIpeieNiCHIE BEPOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHNE, TUCTIEPCHS U
CTaHIApPTHOE OTKJIOHECHUE CIy4alHON BEJIMYUHBI,
(byHKLIMU pacupeneneHus U INIOTHOCTU
[PAaBHOMEPHOTO, TIOKA3aTeIbHOTO 1 HOPMAIILHOTO
[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 IPUPOTHBIX U
0O0I11€CTBEHHBIX SIBJICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
TOUKa, MpsMasi, IIIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUIA yToJ, IBYIPaHHBINA YToJI,
TpEeXIpaHHbIM yroJ, nepeceKkaronmecs,
napayiesbHbIe M CKPEIIMBAIONINECS TPSMBIE,
[apaieIbHOCTh U NEPIIEHAUKYISIPHOCTD
NPSMBIX U IDIOCKOCTEH, YTOJI MEXKIY IPSIMBIMHU,
[YTOJT MEKIY IPSMON U TIIOCKOCTBIO, YTOJ MEXKAY
[IOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh MPU
[peILICHNH 3314 U3yYCHHbIE (DAKTHI U TEOPEMBI
MTAHUMETPUH;, YMEHUE OLIEHUBATH Pa3Mephl
00BEKTOB B OKpYXKAIOIEeM MUPE;YMEHHE
OTIepPUPOBATH TOHSATHSIMUA: MHOTOTPaHHHK,
CeueHHe MHOTOI'paHHHKA, TPABUIIbHBIHI
MHOTOTPaHHHUK, IPU3Ma, THpamuia, purypa u
[HOBEPXHOCTh BPALICHUS, IMIUH]P, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEYCHUST KOHYCa
U [IWIMH]PA, apajuledbHble OCH WIH
OCHOBAHHIO, CEUYCHHE IIapa, TUIOCKOCTH,
Kacaromascs cepsl, HUINHAPa, KOHYCa; YMEHHE
CTPOWTH CEUCHHE MHOTOTPaHHHKA, N300paKaTh
MHOTOTpaHHHUKH, (PUTYPbI ¥ TOBEPXHOCTH
BpAIEHHSI, UX CEUYEHUS, B TOM YHCIIE C IIOMOIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOICTBAa reOMETpUUECKUX QUTyp,
CaMOCTOSITENIbHO (DOPMYITUPOBATh ONpPEIEICHUS
M3ydaeMbIX (pUTYp, BBIIBUTATH TUIIOTE3HI O
CBOWCTBaX M MPU3HAKaX F€OMETPHUECKUX HUTYp,
00OCHOBBIBAThH MITH OIIPOBEPTaTh MX; yMEHHUE
MPOBOJIUTH KJIacCH(PUKaIUIO GUTYp TO
[pa3TMYHBIM TPU3HAKAM, BBITIOHATH
HEO0O0XOAUMBIE JOTOTHUTEIbHBIE TOCTPOCHHUS;
-yMETb CBOOOIHO ONEpUPOBATh MOHATUSAMHU:
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,
IMHAPA, 00BeM Ky0a, IPSIMOYTOJIBHOTO
napaenenunesa, IupaMuibl, IPU3MBI,
LMIMHpa, KOHYCa, 11apa; yMEHNUE HaXOAUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX (UTyp;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH:
NIBIDKEHUE, TapajlyIeNIbHBINA IEPEHOC, CUMMETPHS
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, [IOBOPOT,
npeoOpa3oBaHue 1Mo00us, MOA0OHBIE GUTYPHI,
[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,
KOOPIMHATBI TOUYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOpA Ha
Y1CII0, pa3oXKeHne BEKTopa 1o 6a3ucy,
CKaJIsIpHOE MPOU3BEICHUE, BEKTOPHOE
[IPOM3BEIECHUE, YOI MEXKAY BEKTOPAMU; YMEHUE
MCITOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJ 111 PELIEHHUS] TEOMETPUUECKHX 3a]1a4 U
Bajiad 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, UCCIIEI0BATh IOCTPOEHHBIE
MOJIETN C UCITOJIb30BAHUEM almmapara ajareOpsl,
MHTEPIIPETUPOBATH ITOTYYECHHBIN PE3YNbTaT;
CTPOUTH MAaTEMaTUYECKHE MOJEIHU C IIOMOILBIO
TEOMETPUUECKUX MOHATUI U BEIMYMH, PELIATh
CBSI3aHHBIE C HUMHU NIPAKTHUECKUE 33]1a4H;
COCTaBJIATh BEPOSTHOCTHYIO MOJEINb U
MHTEPIPETUPOBATH MOTYYEHHBIN pPe3yibTaT;
[peIIaTh NPUKIAIHbIE 3aJa4l CPEICTBAMU
MaTeMaTHYeCKOro aHalln3a, B TOM YHClie
COLMAJIbHO-?KOHOMHYECKOTO U (PU3UUECKOTO
XxapakTepa;

- YMEHHE BBIOMPATh MOAXOSAIIUN METOT IS
[pEelIeHNs 3a/1a4uM; TOHUMaHHe 3HAUNMOCTH
MaTeMaTHUKU B U3yYEHUU PUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE
[pacrio3HaBaTh IPOSIBIIEHNE 3aKOHOB MaTEMaTUKH
B MICKYCCTBE, YMEHUE PUBOIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITUI POCCUNCKON U
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MHUPOBOM MaTEMaTU4YECKON HAyKU

OK 02 Hcnonbs3oBath
COBPEMEHHBIC CPEICTBA
[OWCKa, aHAJIH3a 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 B3aUMOJICHUCTBUSA MEXKIY]
ITFOIBMU U TTIO3HAHUS MUDA;
OCO3HaHUE LIEHHOCTU HAay4HOU
NIEATEIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH MIPOEKTHYIO "
ICCIIEA0BATENIbCKYIO  JACSTENBHOCTD
MHIWNBUAYaJIbHO U B TPYIIIIE.

OBiageHue YHUBEPCAIbHBIMU
yaeOHBIMU O3HaBaTeJIbLHBIMU
e ICTBUSIMU

B) paboTa ¢ HHpopMaIuei:
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
(dopmaTtax C y4yeToM Ha3HAa4YeHUS]
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 ¢byHKIMA,
TPUrOHOMETpHUYECKUe  (YHKIMH,  OOpaTHbIE
(yHKINW; YMEHHE CTPOUTH rpauKH U3ydeHHBIX
(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 BeJIMUMHAMM;

- YMETb OIEpUPOBATh MOHATUSAMU: TOXKJECTBO,
TO’KIECTBEHHOE IpeoOpa3oBaHue, YypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB,
[PAaBHOCWJIBHOCTb ~ YPaBHEHUI, HEpaBEHCTB M|
CUCTEM,  pPAlMOHAIbHbIE,  HpPpPALUOHAIBHBIE,
MoKa3aTesbHbIC, CTETIEHHbIE, JOrapupMUUEcKue,
TPUTOHOMETPUUECKHE YPaBHEHHUS, HEPABEHCTBY]
M CHCTEMBI; YMEThb pellaThb YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO Pa3INYHbBIX
[IPUEMOB; pEIIaTh YpPaBHEHWS, HEPABEHCTBA U
CUCTEMBI C [TapaMeTPOM; IPUMEHATh YPaBHEHUS,
HEPAaBEHCTBA, WX CHCTEMbl I  PEILEHUs
MaTeMaTHYeCKUX 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 pPAaclo3HaBaTh paBHblE U MOJIOOHBIE
(Gurypel, B TOM 4Hcie B NPHUPOJE, HCKYCCTBE,

APXUTEKTYPE; YMETh HCMOJIb30BATh
FEOMETPUYECKUE OTHOUIEHUS, HaXOIUTh
TEOMETPUUYECKHE BEIMYMHBI  (IJIMHA,  YTOJ,

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

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

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

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS]

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

OK 03 I[1nanupoBatsh 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
qJIEHAM CEMBbH, CO3JaHUI0 CEMbH 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:
[palloOHaNbHBIC, UppalUOHATIbHEIE,
MOKa3aTeIbHbIC, CTETIEHHBIE, JOrapu(pMHUECKUE,
TPUTOHOMETPHYECKHE ypaBHEHHUS u
HEPABEHCTBA, UX CUCTEMBI;

yMETh OIepUpPOBATH HOHSATHSAMU:
MHOI'OIrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA, KY6,
napaJulelienuIe, Mpu3Ma, mupaMuaa, Gurypa u
[MIOBEPXHOCTh BpallleHUsd, IWINHIP, KOHYC, 11ap,
chepa, ceueHus: GUTYpPHI BpAIICHUS, TUIOCKOCTD,
Kacarolasicss  cepsl, UIMHApa, KOHYca,
[UIOIIAAL TOBEPXHOCTH IHUPaMUABI, IIPU3MBEI,
KOHyCa, IWJIMHApa, IUIOmaab cdeprl, 00beM
KyOa,  TPAMOYTOJBHOTO  TapajuIeNIeNHIea,
NUpaMUbl, TOPU3MbI, IMJIUHApa, KOHYcCa,
[1apa;yMeHHe H300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTHU BpAIIEHUS, UX CEYEHUS OT PYKH, C
TIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB H
PIIEKTPOHHBIX CPE/ACTB; YMETh paclo3HaBaThb
CHUMMETPHUIO B IIPOCTPAHCTBE; YMETH
[pacrio3HaBaTh MMPABUIIbHBIE MHOTOTPAHHUKHY;
YMETb OIICpHUPOBATH IIOHATUAMMU:
MPSIMOYTOJIbHAS cucreMa KOOp/IMHAT,
KOOPJAWHATbI TOYKHU, BCKTOp, KOOpPJAWHAThI
BEKTOpA, CKASIPHOE MPOU3BEACHUE, YTOJI MEXKY)|
BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BEICHHUE
BEKTOpa Ha YHCJIO; HAaXOJUTh C IOMOIIbBIO
M3y4eHHBIX (OpMYyST KOOpPIMHATHI CEpPEIUHB]
0TpE3Ka, pacCTOSIHUE MEXKIY JABYMs TOUKaMU

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

0) CAaMOKOHTPOJIb:

MCIIOJIb30BaTh MpUEMbl pediiekcun

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

CBOCBPCMCHHO IMPUHHUMATh PCIICHUS]
110 UX CHMIXKCHHUIO,

B) SMOLIMOHAJILHBIN MHTEIIJIEKT,
[IpeIIOoIararoni

C(POPMHUPOBAHHOCTB:!

BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAIOLIEN CTpEMJICHUE K|
NOCTWDKEHUIO LEIM M YCIEXY,
OIITHUMHU3M, VMHULMaTUBHOCTD,

[YMEHHE JIeMCTBOBAT,
CBOUX BO3MOXKHOCTEH;
SMIIaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH IMOHUMAaTh
PMOIIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN
KOMMYHHKAITUH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;
COIHAJIBHBIX HAaBBIKOB,
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) COBMECTHas 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
00CYXJ1aTh pe3yJabTaThl COBMECTHOH
[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
[VMHOXKEHUSI ~ BEPOSITHOCTEH, KOMOHWHATOPHEIC]
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 CBOOOJHO OIEPUPOBATH MOHATHIMHU:
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 OIEPHUPOBATh TOHATHSIMH:
rpaduk  ¢yHkuumu,  oOpatHas  QyHKIUS,
KOMITO3UIUS  (QYHKIMMA, JUHEHHAs QyHKINS,

BUPTYAJILHOTO 4|

KBaJgpaTuiHas (yHKIMS, CTereHHast (QYHKIHS C

14



KOMOWHUPOBAaHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBIISITh MTO3UTUBHOE
CTpPaTeTHYeCKOe IOBEICHUE B

[PA3MYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPYECTBO W BOOOpaXKCHHE, OBITH
MHUTUATHBHBIM.

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

(byHKIIMHM; yMETh CTPOUTh Tpaduku (YHKIIHH,
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/y BEJTMUYNHAMH;

- 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 W TrpaduKku
(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,
cropta, Tpyda H OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh  BOCHPHHHUMATh
[pa3IYHbIe BUJIBI HCKYCCTBA,
TPaIUIid W TBOPUYECTBO CBOETO WU
IPYrux Hapo/IOB, OIIYIIATh
PMOILIMOHAIBHOE BO3/ICHCTBHE
ICKYCCTBA;

- YOSXXJICHHOCTh B 3HAYMMOCTH JIJIsI
ITMYHOCTH " oO1recTBa
OTECUECCTBEHHOTO i MHPOBOTO,
MCKYCCTBA, STHUYECKHX
KYJIbTYPHBIX TPAJIULIUA U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B
[Pa3HBIX BHIaX UCKYCCTBA,

CTpEMJICHHE TPOSBIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

OBnageHue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYIIECTBJISITH KOMMYHUKALIUU BO
Bcex cdepax KU3HH;

YMETh ONEPUPOBATh MOHITHUSIMHU: CPEIHEE
apudmernueckoe, MeauaHa, HaWOOJbIIEe U
HaMMCHBIIICE 3HAYCHHUs, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Hab0pa;
YMEHHE U3BIIEKATD, UHTEPIPETUPOBATH
MH(OPMAIIHIO, MTPEICTABICHHYIO B TaOJIHIIAX, HA|
muarpammax, rpadukax, OTpakaronlyr CBOMCTBA
[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, IJI0CKOCTh, IPOCTPAHCTBO, 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 TITIOCKOCTSIMH;

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, CKASIPHOE MIPOU3BEICHHE, YOI MEXIY
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, OOIIEYEIOBEYECKHIX
F'YMaHHCTUYCCKUX U
TeMOKPAaTHYECKHUX IIEHHOCTEIH;

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

HallMOHATBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
e TeTbHOCTh B WHTEpecax
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 MAaTEMATUUYECKUE
MOJICJI B MIPUPOJIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE TIPUBOIUTD
[IPUMEPbl MATEMAaTUHYECKUX OTKPBITHI
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.
- YMETb ONEPUPOBATH MOHATUAMU: CIy4alHbIN
ONBIT W CIy4aliHOE COOBITHE, BEPOSTHOCTH
CIIy4ailHOTO  COOBITHS; YMETh  BBIYHUCIATH
BEPOSATHOCTh C WCIIOIB30BAHUEM T'papUIeCKHX
METOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOKCHHUSI ~ BEPOATHOCTEH, KOMOMHATOPHBIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
3HAKOMCTBO CO  CIyYallHBIMH  BEJIIMYMHAMU;
YMEHHE TIPUBOJAUTH TPUMEPHI  MPOSBICHHUS]
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 MCIIOJIb30BaHUS 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 WH/IMBUYaJIbHOM

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, HAXOIHWTh HaWOOJIBIINE WU
OepeKITMBOTO - PaCIIMPHUTH OMBIT JAEATEIbHOCTUHAMMEHBIINE 3HAYeHHs (QYHKIUI; CTPOUTH
[TPOM3BOJICTBA, PKOJIOTUYECKON HANPaBJICHHOCTH; [padUKd MHOTOWICHOB C  HCIIOJIb30BaHUEM
B PEKTUBHO - paspabarbIBaTh IUIaH peLICHUs@IIapaTa MaTeMaTH4eCKOTro aHamn3a;
IeiicTBOBATh 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

HAMMCHBIINC 3HAYCHUS, HAa HAXOXKIACHHUC ITIYTH,
CKOPOCTH M YCKOPCHHS;

CI1I0c000B JIEUCTBUSA B

- YMCTL OIICPHUPOBATH NMOHATUAMU:. NBUKCHHUC B
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podeccnoHaBbHYIO Cpeny;

OLICHUBATh HACH C
HOBH3HEI,
[MPaKTUYECKON 3HAYNMOCTH;

BHOCUTDH
JICATCIIBHOCTD,

KOPPEKTUBBI

- YMETb IIEPEHOCHTb 3HAHUA B{IPOCTPAHCTBE;
[MO3HABATEIbHYIO M MPAKTUYECKYIO[UIOMAACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX
00J1aCTH KU3HEIEATEIIbHOCTH;
- IIpeAjaratb HOBBIE IPOEKTBL- YMETb BBIYHMCIATH T'€OMETPUUYECKUE BEIUUMHBI
HNO3ULMU|(JUIMHA, yroji, IuIom@anb, oO0beM, IIIOLIA]lb
OPUTHMHAIIHOCTH,[TOBEPXHOCTH), MCIIONIB3YSI U3yYeHHbIE (POPMYIIBI

- 1aBaTb OLUCHKY HOBbLIM CUTYAllHAM,

OLCHUBATDH
COOTBCTCTBHEC PE3YJILTATOB LCIISAM

oa00OHEIE
HCIIOJB30BATh

burypst B
OTHOIIICHHE

[IPOCTPAHCTBE,

(buryp npu peuieHuu 3aaay;

1 MCTOAbI

B

Taxke nuCHMITIMHA UMEET 3HaUYeHHUE NP (HOPMUPOBAHUU U PA3BUTHH MPOPECCUOHATBHBIX KOMIETECHITHIA:

Bujabl aesiTeIbHOCTH

Koa u HauMeHOBaHMe
KOMIICTCHIIUU

1 Okcnayarauuss ¥ TeXHHYECKOe OO0CIYyKMBaHHeE

MOABHKHOIO COCTABA.).

IK 1.1.

DKCIUTyaTHPOBATh MOABIKHOM COCTAB JKeJIE3HBIX
JIOpOT.

I1K1.2.

[Ipou3BoauTh TEXHUYECKOE OOCIy)XHBaHHE U
PEMOHT MOJBM)KHOTO COCTaBa JKEJIE3HBIX JOPOI B
COOTBETCTBUU C TPEOOBAHMSIMH TEXHOJIOTMUECKUX
IIPOLIECCOB.

IIK 1.3.

O06ecrieynBaTh 0€30I1aCHOCTh
IIOABHUKHOI'O COCTaBa.

JBHXXCHUA

2  Opranmzanus
HCIIOJTHUTEJIEH.

ACATECIbHOCTH

KOJJICKTHBA

IIK 2.1.

IInanupoBaTh 51
MPOU3BOJACTBEHHbBIE
HACTIOTHUTEIEH.

IIK 2.2.

OpTaHHU30BbIBATH

paboTsl KOJUUIEKTUBOM

[InanupoBaTh M OPraHNU30BBIBATE MEPOIIPUATHS 11O
COOJTIOJICHHIO HOPM 0€30MacHbIX YCIOBUH TpyAa.

IIK 2.3.

KoutpomupoBath  u
BBITIOJTHSIEMBIX PaOoT.

OLICHUBATh Ka4d€CTBO

3 YuacTne B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
AeSITeIbHOCTH.

IK 3.1.

OdopMIATh TEXHUYECKYIO U TEXHOJIOTHUECKYIO
JIOKYMEHTAIIUIO.

IIK 3.2.

Pa3pabarbiBaTh TEXHOJOTHMYECKHE TIPOIECCHl Ha
PEMOHT OTJAEIBHBIX JCTAICH M Y3JIOB MOJIBH)KHOTO
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COCTaBa JKEJE3HBIX JOpPOr B COOTBETCTBUU C
HOPMAaTUBHOMN JOKYMEHTAIUEH.

4 BbinoJHeHnune padot no npodeccun

[TOMOIIHMK MAIIMHKUCTA 3JIEKTPOBO3A

[IK 4.1.

[TpoBepsaTh B3auMoIeiiCTBHE y3II0B
JIOKOMOTHBA

[IK 4.2.

[IpousBoauTh MOHTAX, pa3z0opKy,

COCIMHEHHE U  PEryJUpOBKY  4YacTeu
PEMOHTHUPYEMOTO 0OBEKTA TOKOMOTHBA

I1IK 4.3.

OcCy1ecTBIATh IPUEMKY U TOATOTOBKY
JJOKOMOTHBA K PENUCY.

IIK 4.4.

OOecrieurBaTh yrparieHUE JJOKOMOTUBOM.
[IK 4.5.

OcyILecTRISATh  KOHTPOJb  pabOThl  YCTPOICTB,
Y3JI0B U arperaroB JIOKOMOTHBA.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHOI 1 CHUIITTHHbBI

2.1. O0beM TUCHUILIMHBI U BUbI y4eOHOH padoThI

Buja yueOHoii padoThI

Oovem ¢ uacax

MaxkcuMajbHas 480
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 316
B T.4.

OcHOBHOE cojiep:KaHue 316
BT. U..

TeopeTudeckoe o0ydeHue 224
PAKTUYECKHUE 3aHSITUS 31
KOHTPOJIbHBIE paOOTHI 12
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (co/lep:KaHue 49
NPHUKJIATHOT0 MOYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 4
IIPaKTUYECKUE 3aHATUS 45
caMoCTOsITeIbHAsA padoTa 158
NuauBuaya bHbI IPOEKT(0a/ien) aa
ITpomexxkyTounasi arrecTainus (IK3aMeH) 6
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2.2. TemaTn4yecKuil IJIaH M coJepP:KaHUE TUCIHIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCHuOHAIBHO-

HaumeHoBaHue pa3ieioB . Oo0bem | Dopmupyembie
" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, TPUKJIATHOI 4acoB | KOMMETCHIHI
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nen 1. IloBTopenHme 19
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1Heap m 3amaum | Conepxkanue yueOHOro Marepuasia
MaTeMaTHKHU npu | basoBble 3HaHMS U YMEHHUS IO MaTeMaTWKe B MPO(EeCcCHOHANBHON W B MOBCEIHEBHOU
OCBOCHHUH JIESTEITLHOCTH.
CHeNHAJTbHOCTH KomMmOuHupoBanHoe 3aHsTue 1
Tema 1.2Yucna n | Coneprkanue yueOHOTO Marepuaa
BbIYMCJICHHS. JleficTBUsSI HaJl TOJIOKUTEIBHBIMU W OTPULIATEIHHBIMU YHMCJIAMU, OOBIKHOBEHHBIMU W
Bripakenus M | JECATHUYHBIMH  apoOsMu.JleiicTBUsT cO  CcTemeHsMH, (QOpMYJIbl  COKPAIIEHHOTO
npeoGpa3oBaHus YMHOYKEHHS. 2
KomOuanpoBaHHOE 3aHATHE OK-01. OK-02
Tema 1.3 T'eomerpusi Ha | [IpodeccnoHa/ILHO-OPHMEHTHUPOBAHHOE coOJep:KaHUe (CoAdep:KaHUe NPHUKJIATHOTO OK-O3’ OK-0 4'
IUIOCKOCTH MOJ1YJIst) OK-OS: OK-OG:
I[IpakTH4yeckoe 3aHsATHE OK-07
1. Beruucnenue miomaaei miockux Guryp 2 11K 1.2,3
2. PenieHue npakTMKO-OPUEHTUPOBAHHBIX 33]]a4 110 TEOMETPUHU Ha MIIOCKOCTH
Tema 1.4 IIpouentnble | IIpakTHueckoe 3aHsTHE
BbIYMCJICHUS 3. Haxox1eHrue npocThIX MPOLEHTOB
4. BerancneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4
5. Boluucienue ciioKHbIX MPOLIEHTOB
6. Pemenue 3aga4 Ha MPOLICHTHI
Tema 1.5 YpaBhenuss u | IIpakTuueckoe 3anstue
HEpaBeHCTBA 7. PelieHne MTMHENHBIX, KBaIPAaTHBIX, YPABHEHUN U HEPABEHCTB
8. Pemenue n1poOHO-ITMHEHHBIX, ypaBHEHUH 1 HEPAaBEHCTB 2
Tema 1.6Cucremsnl | Conepkanne ydeOHOT0 MaTeprasa

YPABHEHUIl U HEPABEHCTB

Crioco6bl penieHusi cucrteM JMHEHHbIX ypaBHeHMH. Ilonstus: marpuma 2x2 u 3x3,
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onpeaenutenb MaTpuubl. Meton 'aycca. Cuctembl HEMTMHENHHBIX ypaBHEHHH. CHucTeMBl

HEPaBEHCTB
KomMmOuHnpoBanHoe 3aHsTue
Tema 1.7Bxoanoii | Conepxanue yueGHOro Marepuaa
KOHTPOJIb Brruucnenus u npeobpa3oBanus. YpaBHEHUs U HEPABEHCTBA. | 'eoMeTpHsl Ha TIIOCKOCTH
KonrtposnbHas pabora 2
CamocrosTenbHbIe pabOThI 13
CocraBnenue 3agad ¢ MPEIOCTaBICHUEM OSTaJOHOB OTBETOB: «JleHCTBUS HaJ JIEUCTBUTEIILHBIMU YHCIAMU.
CocraBieHue 3ajad C MPEIOCTABICHUEM JTAJIOHOB OTBETOB: «JleWCTBUSA HaJ  OOBIKHOBEHHBIMH JIPOOSIMM».
CocraBienue 3anau «JledicTBus HaJl AecATUYHBIMU ApoOsimu». CocraBieHue 3agad Ha npornopuuio. CocTtaBieHue
3agau «lIpocteie mpomente». CocraBienune 3amau  «CioxHbeie mpoueHTh». Coobmienne «lIpubnmxEnHbIe
BbIuuciieHus». CocTaBlieHUe 3ajjay Ha BhIYMCIICHUE IUIolaied miockux ¢uryp. CocraBiieHue 3ajad Ha JAEHCTBHS CO
creneHsimu. Coobmenne «Matpuna 2x2, 3x3, onpenenutensy. [Ipezentanus «Metox ["ayccay. [Ipesenranus «Meron
Kpamepay. [Ipesentanus «I'paduueckuiit METOJ peIIeHus: CUCTEM YpaBHEHUI»
Paznen 2 Ilpsimble H 17
MJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1 OcnoBuble | Conepkanue y4eOHOro MaTepuana
noHATHA cTepeoMerpuu. | [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA — (TOYKa, MpsAMas, IUIOCKOCTb,
PacnoJioxkenne mnpsAMbIX | npocTpaHcTBO). OCHOBHBIE akcHOMBI cTepeomeTpuu. [lepecekatomiuecs, napamieabHble 2
U IUI0CKOCTel U CKpelmmBamomuecs mnpsmbele. lIpu3Hak M CBOMCTBO CKpEIIMBAIOIIMXCS MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 2.2 Copepxkanne y4eOHOro MaTepuana OK-03, OK-04,
IMapajseabHOCTH [TapannensHple mnpsMas u  1wiockocTh. Ompenenenue. Ilpusnak. CpoiictBa (¢ OK-05, OK-06,
NpsAAMBIX, NOPAMOM M | 1oKa3zarenabcTBoM). [lapamnensHble miockoctH. Onpexnenenue. [Ipusnak. CsoiicTBa (c OK-07
IJIOCKOCTH, IJIOCKOCTEH JloKazaTenbcTBOM). Terpasap u ero snemeHThl. llapamnenenunen u ero 31€MEHTHI. TIK 1.2,3
CBoiicTBa NMPOTUBOMNOJIOKHBIX I'PaHEN M IuaroHaled mapamienenunena. Ilocrpoenue 6

ceueHud. Pemenue 3aaay.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 2.3 Coneprkanue yueOHOro MaTepuasa
I[epnenauKyasipHOCTH [lepnennukynspuble mnpsimble. IlapannensHble OpsMble, MEPIEHAMKYISAPHBIE K
NPSIMBIX, IPSAMOI 1 TUIOCKOCTH. [IpH3HAK MEpIeHINKYISIPHOCTH TPSMOW W TUIOCKOCTH. Jl0Ka3aTelbCTRBO.

IJIOCKOCTH, IIocKocTel | [lepnennukynsap u  HakioHHas.  [lepnenaukynspHble  MmiIockocTH.  Ilpu3Hak
NEepIeHIUKYIIpHOCTH TockocTel. JlokazaTenbcTBo.PaccTosiHus B mpocTpaHcTBe
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KomOuHMpOBaHHOE 3aHATHE 2
Tema 2.4 Teopema o Tpex | Conepxkanue yaeOHOTO MaTepuaa
neprneHInKyJIsapax =
Teopema o0 Tpex mnepneHIUKyispax. Jloka3aTenbCTBO. YTON MEXAY MOPSIMOH U 2
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOuHnpoBanHoe 3aHsTHe
Tema 2.5 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE CoOJepPKaHue (colepKaHue TPHKJIATHOIO
IMapaJuienbHble, MOYJIsT)
nepneHAuKYyJIsIpHbIE, [TpakTnueckoe 3aHsaTue
CKpCIIUBAIOIUECCH 9 . Pemienue 3aa4 ¢ IpUMEHEHUEM aKCUOM CTEPEOMETPUU 3
npsiMble 10. Pemienue 3aa4 Ha nMapayieIbHOCTh B POCTPAHCTBE
11. Pemenue 3a1a4 Ha IEPIICHIMKYISIPHOCTh B TPOCTPAHCTBE
Tema 2.6 Pemenne 3aga4. | Copepkanue yueOHOro Marepuana
IIpsiMble M MI0CKOCTH B | PacmosiokeHHE MNPSMBIX M IJIOCKOCTEH B mpocTpaHcTBe. [lepneHaukynsipHOCTh U
NPOCTPAHCTBE NapajuIeIbHOCTb NPSIMBIX U MI0ocKocTel. CKpelrBaomuecs IpsiMble
KonTponbnas pabora 2
CamocrosTenbHbIe PadOThI 14
Hoknan «Axcuombl crepeoMerpun». Coobmenue «CrnenctBus akcuoMm cTepeomerpumn». CocTaBieHue 3aaady
«[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM». PerieHue 3ajay Ha TOTOBBIX 4epTekax. PerieHue 3aaay Ha TOTOBBIX
yeprexax. Joknan «llapannensHoe MpoeKTUpOBaHKWE MPU M300paKEHUU MPOCTPAHCTBEHHBIX (urypy». CoobiieHue
«[TapannenbHOCTh TpsSIMBIX M MUIOCKOCTeW». CocraBineHue 3anau «lleprneHauKyaIspHOCTh MPSMBIX U IUIOCKOCTEN».
Pemenue 3amau Ha rotoBeix ueprexax. CocraBnenue 3anau «llepnenaukynsp U HakJIOHHas». Pemenue 3agad Ha
roroBeIX yeprexax. [Ipesentauus «llepnenaukynspHocTh NpsAMBIX U mockoctei». Coobuienue «Ilapannenenuneny.
Coobmenne «Terparapy.
Pa3nen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1dexapTtoBbl | Conepxanne ydeOHOTO MaTepuana OK-01, OK-02,
KOOP/JAUHATHI B | [lekapToBbl KOOpAMHATBl B TMpocTpaHcTBe. lIpocreiimme 3agaud B KOOpAMHATAaX. OK-03, OK-04,
NPOCTPAHCTBe. PaccTosiHue Mexny IByMs TOUKaMH, KOOPJMHATHI CEPEANHBI OTPE3Ka 4 OK-05, OK-06,
Paccrostnue Meakay KomOuHMpOBaHHOE 3aHATHE OK-07
ABYMSI TOYKaAMHU. MK 1.2,3
Koopannatsl cepeauHbl
oTpe3Ka

Tema 3.2 Bexkrtopbl B

CopepxaHue yaeOHOTo MaTepuana
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NPOCTPaHCTBe. BexTops! B mpoctpancTBe. ClI0XKEHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
Yroa mexay Bektopamm. | uncio. Kommianapuesie BekTOpbl. CKallipHOE MpOU3BEACHHE BEKTOpOB. Pasznoxkenue
CxansipHoe BEKTOpPAa MO TPEM HEKOMIUIAHApHBIM BekTopaM. KoopauHaTbl BEKTOpa, CKaJSpHOE
Npou3Be/ieHuEe BEKTOPOB | MPOU3BEJCHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEX/y BEKTOPAMHU, YTOJI MEXIY MPIMOI 6
U IUIOCKOCTBIO, YrOJ MEX]y IJIOCKOCTSMHU. YpaBHEHME IJIOCKOCTU. I'eomeTpuueckuil
CMBICJT OTIPEACIIUTEIS 2X2
KomOuHnpoBanHoe 3aHsTHE
Tema 3.3 IIpakrTuko- | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHMe (CoAep:KaHMe TNPHUKJIIATHOTO
OpPHEHTHPOBAHHbIE MOYJIsT)
3ajaum Ha | [IpakTrueckoe 3aHsTHE
KOOPAUHATHOM 12.PemieHne  MpakTUKO-OPUEHTHPOBAHHBIX 3anad  "JlekapToBbl KOOpAMHATHl B 4
ILUIOCKOCTH npocTtpancTae"
13. Pemienue npakTUKO-OpUEHTUPOBaHHBIX 3a1a4 "KoopauHaTHas miockocTs”
14. PemieHne mpakKTUKO-OPUEHTUPOBAHHBIX 3ajad "BblunciieHHME pacCTOAHUN U
ioniaiel Ha miockocTu"
15. PemieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7a4 "KoyinuecTBeHHbIE pacyeThl'”
Tema 3.4 Pemenne 3agau. | Conepkanue ydeOHOro Marepuania
Koopaunarel u BekTOpbI | /lekapTOBBI KOOpIMHATHI B HpoCTpaHcTBe. Bekropsl B mpocrpancTBe. CllOKEeHHE H
BBIUNTAHUE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha 4Mcio. KoMIulaHapHblE BEKTOPHI.
CkansipHoe Mpou3Be/IeHNE BEKTOPOB. Pa3noikeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpocreiimne 3amaun B koopauHarax. KoopanmHaTel BEeKTOpa, paccTosHUE
MEXly TOUKaMH, KOOPJWHATHI CEPEIMHbI OTPE3Ka, CKAISPHOE NMPOU3BEACHUE BEKTOPOB
B KOOpJMHATax, YroJl MeXJy BEKTOpPaMH, YroJl MEeXIy NpsMON U IUIOCKOCTBIO, YToJl 2
MEX1y TJIOCKOCTSIMH
KonrponsHas pabora
CamocrosiTesbHast padora 10
Coobmenne «/lekapToBbl KOOpAMHATHI HA TUIOCKOCTHY. Coobtienne «BekTopsl Ha mmockocTuy. Jlokman «BekTopHoe
npoctpaHcTBoy. Coobmenne «CKaasipHOe Mpou3BeleHHE BEKTOpoB». CocTaBieHHME 3a1auy «YpaBHEHHE IPSIMOH,
mwiockoctd, chepr». Coobmienune «CrnoxkeHue BeKTopoB». CoobmieHue «Bpruntanue BekTopoB». CooluieHue
«Kommianapuele BekTtopb». Coobmenue «[IpaBuno mnapamnenenunena».  CoctaBineHue 3anady  «BekTopbl B
MIPOCTPAHCTBEY.
Pasznen 4, OCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
(pyHKuMH OK-07

24




Tema 4.1
Tpuronomerpuyeckue
byHkuun
NPOM3BOJILHOIO yria,
ynciaa. Paguannas wu
rpajgyCcHasi Mmepa yrja

CopepxaHne yaeOHOro MaTrepuaa

Pagnannas mepa yrna. IloBopoT ToukuM BOKpYr Hawana koopauHat. OrmpeneneHue
CHUHYyCa, KOCHMHYyCa, TaHI€HCa U KOTaHIeHca. 3HAaKU CHHYCa, KOCHMHYCa, TaHI'€HCa U
KOTaHTeHCa 0 YETBEPTAM. 3aBHCHUMOCTh MEXIy CHUHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 OcHoBHbIE
TPUTOHOMETPHYECKHE
TOK/1eCTBA.

DopMyJbl NPUBEACHUA

Cojneprkanue yueOHOro maTepuasa

Tpuronomerpruueckue Toxkaecrsa. CUHYC, KOCUHYC, TAHI'€HC M KOTAHI'€HC YIJIOB OH - O.
DopMyIIbl IPUBEACHUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

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

Cunyc 71 KOCHHYC
JABOMHOIO yrJa.
®opMyJabl MOJOBUHHOIO
yria

Copepxkanne ydeOHOro Marepuana

Cymma u pasHocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHUHYC
nBoiiHoro  yrina. @opmynbl  [OJOBMHHOTO  yria. IIpeoOpa3zoBaHus  CyMMBI
TPUTOHOMETPUYECKUX (PYHKIMM B TMPOU3BEACHUE U IPOU3BEIEHUS B CYMMY.
BeipaxeHue TpUroHoMeTpudeckux (QyHKIMH yepe3 TaHI€HC MOJIOBUHHOTO apryMeEHTa.
ITpeoOpa3zoBanys NPOCTENHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.4 ®ynxkuum, Hux
CBOJNiCTBA. Cnoco0bl
3a1aHusA PYHKIUH

Copepxkanue ydeOHOro Marepuana

OO6nacTp ompeneneHuss U MHOXECTBO 3HaYeHMH ¢GyHKUMHA. YETHOCTh, HEUYETHOCTS,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoiicrea u
rpaguxku

Copepxkanne y4eOHOro MaTepuana

OOnacTp ompenesneHus] U MHOXKECTBO 3HAUYEHUN TPUTOHOMETPUYECKHX (DYHKIHIL.
YETrHOCTh, HEUETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUYECKUX (QyHKuMHA. CBOlcTBa U
rpaduku GyHKIUR y = cOS X, y =sin X, y = tg X, y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpakTuueckoe 3aHsTHE

IIpeoOpa3oBanue 16. Cxxatue u pacTskeHue rpa kOB TPUTOHOMETPUYECKHUX (YHKIUH.

rpajguxos 17. IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX

byHKumi

Tema 4.7 Onucanue | [IpodeccuoHaILHO-OPUEHTHPOBAHHOE COAep:KaHHMe (CoAepkaHMe NPHUKJIATHOTO
NPOU3BOACTBEHHBIX MOYJIsT)

npomecco ¢ MnNOMOIbIO

IIpakTHueckoe 3aHsTHE

K 1.2,3
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rpagukoB GyHKIUM 18. Onucanue MpoU3BOJACTBEHHBIX MPOLIECCOB C MOMOIIBIO IPahUKOB PYHKIUI
19. Ucnonws3oBaHWE CBOWCTB TPUTOHOMETPUYECKUX (YHKIHMA B MPOdhecCHOHATBHBIX

3a/1a4ax
Tema 4.8 O6parnbie | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPUYeCKHUe Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa u rpaduku
pynxuun 1
KomOuHnpoBaHHOE 3aHATHE
Tema 4.9 CopepxaHne yaeOHOT0 MaTrepuaa
Tpuronomerpnyeckue VYpaBHeHHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. Permenue
YPaBHEHHS U TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
HEpPaBEeHCTBA YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM, peLIacMble pa3I0KEHHUEM Ha MHOXHTEIH, 8
ojiHopoHble.IIpocTeiiine TpUroHoMeTpruYeCcKiue HepaBeHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Cucremsl | Conepxanue y4eOHOTO MaTepuaa
TPUTOHOMETPUYECKUX CucreMbl IPOCTENIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN 1
yYpPaBHeHMit KomOuHMpoBaHHOE 3aHATHE
Tema 4.11 Pemenune | Conepkanue ydeOHOro Marepuasia
3aaa4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUN. PellleHne TpUroHOMETPUYECKUX
TPUTOHOMETPHUH. yYpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (D yHKIIH. 2
Tpuronomerpnueckne KonTponbnas pabota
byHkuun
CamocrosrenbHas pabora 18
CocraBienue mMojenu TpuroHoMmerpuueckoro kpyra. CocraBinenue 3amad «l'pagycHas W paguaHHasi MEpbl yIJIOBY.
Coobmenne «OnpeneneHre TpUroHOMeTpuueckux ¢yHkuui». Coolmenue «CBONHCTBa CHHYCa, KOCHHYCa».
CooOmienne «CBoiicTBa TaHreHca, kotanreHca». Cocrasnenue Ta0auisl « Tpuronomerpuyeckue GyHKIIMHM YUCIOBOTO
aprymeHnTtay. Tabnauuna «@opmyssl npuBeaeHus». Coobienue «DopMynbl clnoxeHus U ux cienctsus». CoobiieHue
«®opMynbl  aBoiHOro yria». Coobmenune «@PopMyabl CyMMbl U Pa3HOCTH TPUTOHOMETPUYEKUX (QYHKIHI.
Harmsinnoe nocobue «I'paduk ¢ynkumm y=sinx». HarmsgHoe mocobue «I'padux dynkium y=cosx». Harmsmnoe
nocobue «I'papuk dbynkmum y=tg x». Harmsnaoe mocobue «I'padux Pynkmuu y=ctg x». CoolbiieHue «ApKCHUHYC,
apkkocuHyc». CooOmeHne «ApKTaHI'eHC, apKKOTaHTeHC». HarisnHoe mocoOue MO PEelIeHHI0 MPOCTeHIINX
TPUTOHOMETpUYECKUX ypaBHeHMH. Harmsnnoe mnocobue «IIpeoOpa3oBanue rpadUKOB TPUTOHOMETPUUECKUX
¢bynkuuity. Ipezentanus «O0paTHbIE TPUTOHOMETPHUUECKUE (PYHKITUI
Paspean S. 8

KoMmmiiekcHbie 4ucia

Tema 5.1 Kommniexcubie | Conepikanue yueOHOro Marepuana

qucjaa IToHnsgsTHE KOMIUIGKCHOTO YHCIIA. COHpH)KeHHI)IC KOMIUJICKCHBIC 4YHCJIa, MOAYJIb U

26




apryMeHT  KOMIUIEKCHOro  yucia. Popma  3amucd  KOMIUIEKCHOTO — YHUCia
(reomeTpuueckasi, TPUrOHOMETpHUECcKas, anredpanyeckas). ApudpmMeTniyeckue 1eicTBus
C KOMILJIEKCHBIMU YUCJIAMU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 5.2IlpumeHenue
KOMILIEKCHBIX YHCeJl

HpaKTI/I‘IeCKOG 3aHATUC

20. IlpymeHeHre KOMIUIEKCHBIX YHCE

21. BpinonHeHne pacyeToB ¢ MOMOUIbI0 KOMIUIEKCHBIX YUCEIL. 4
22. BeinonHeHne apuPpMeTHUeCKUX JAeUCTBUS ¢ KOMIUIEKCHBIMHU YHCIaMH.
23. O3HaKOMIIEHHE C IPUMEPAMHU UCII0JIb30BAHNS KOMIUIEKCHBIX YHCEI
CamocrosiTesibHast padoTa
CoobOmenne «KommnekcHble yncnay. CooOuienne «l'eomerpuueckas gopma KoMmIiieKcHOro uucia». CooliieHue 4
«Tpuronomerpudeckas popma KoMIIeKCHOTO unciia».Coodmenue «Onepanun Hal KOMITIEKCHBIMH YUCIIAMHE.
Paznen 6. IlpousBogHas 39
pyuxkuum, ee
NpUMeHeHue
Tema 6.1 Honstue | Copepxanue yueOHOro Marepuaia
npousBogHoi. @opmyasl | OnpeneneHue YUCIOBOM IMOCIENOBATENFHOCT U CHOcoObl ee 3amaHus. CBoiicTBa
" NpPaBWJIA | YUCIOBBIX ToOcienoBaTenbHOCTe. OrmnpeneneHue mnpezaena IMOCIEI0BaTEIbHOCTH.
auddepeHunpoBanus Beruucnenue npenenoB mnocnenosatenbHocteil. [Ipenen ¢pyHKIMM Ha OECKOHEYHOCTH. 2
ITpenen ¢pyukuu B Touke. [Ipupamenue aprymenta. [lpupamenne pynkuuu. 3anaum,
OpUBOJALIME K TOHATHIO Npou3BoAHOH. OmpezneneHue NPOU3BOAHON. AJITOPUTM
OTHICKAHHS ITPOU3BOJHOM OK-01, OK-02,
Komb6uHMpoBaHHOE 3aHATHE OK-03, OK-04,
Tema 6.2 IIpousBoanbie | ConepikaHue yueOHOro MaTepuana OK-05, OK-06,
CYMMBI, pasHoctu | Popmynsl nudpdepenumponanus. [Ipasuna nuddepennpoBanus 6 OK-07
Npou3BeIeHusi, YaCTHOro | KoMOMHUPOBAaHHOE 3aHSATHE IK 1.2,3
Tema 6.3 IlpousBoanbie | Conepkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKUX Onpenenenue ciaoxHON ¢yHkuud. I[Ipom3BoaHas TPUTOHOMETPUYECKHX (DYHKITHA.
¢ynkumii. IIpoussoanas | [IpousBoanas cioxHoM QpyHKINN
CJIOKHOM (PYHKIMHU KomOuHMpOBaHHOE 3aHATHE 3
Tema 6.4 Cogepxanue yaeOHOTO MaTepuana
FCOMeTpl/I‘IGiCKI/II/I CMBICT | Meomerpuueckuit  CMBICH — NPOM3BOAHOM (DYHKIMH — YIJIOBOH  KOA(QHIHEHT
NPOU3BOIHOM 4

KacaTeabHOM K Tpaduky (YHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K Tpaduky
GyHKIMHU. AJTOPUTM COCTaBIIEHUS! YpaBHEHUS KacaTelbHOH K rpaduky GyHkimu y=f(x
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KomOunupoBaHHoe 3aHsTue

Tema 6.5 ®Ousuveckuii
CMBICJI TIPOM3BOJAHOH B
npodeccuoHaJIbHBIX
3ajavax

Copepxanue yaueOHOro Marepuana

®uznyeckuil (MEXaHUUECKUI) CMBICII IPOU3BOJHON — MTHOBEHHAs CKOPOCTb B MOMEHT
BpeMeHu t: v =S’ (t)

KomOuHupoBanHoe 3anstue

Tema 6.6 Ilousitue o

HpaKTI/I‘ICCKOC 3aHATHUC

24 W3ydeHue MOHATHA M CBOMCTB HENPEPHIBHON (PYHKITUH.
25 IlpuMeHeHue aaropuTMa pelieHns HepaBeHCTB METOJJOM UHTEPBAJIOB

HeNpepbIBHOCTH
byHkumnm. Meton
HHTEPBAJIOB
Tema 6.7 MOHOTOHHOCTH
pysHkumnm. Touxkn
JIKCTpeMyMa

Copeprxkanue ydeOHOro Marepuana

Bospacranue u yObiBaHue (yHKIIUU, COOTBETCTBUE BO3pAcTaHUs U yObIBaHUS (PYHKIIUU
3HaKy Npou3BOJHOM. [IoHSITHE MPOM3BOAHON BBICHIErO MOPSAJIKA, COOTBETCTBUE 3HAKa
BTOPOIl MPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM W MHUHUMYM. [lOHSTHE acMMOTOTHI, CIOCOOBI MX OMpeAeNeHUs. AJITOPUTM
uccleIoBaHus (PYHKIIMU U MTOCTPOCHHUA ee TpadrKa ¢ MOMOIIbI0 TPOU3BOHON. J[poOHo-
JTUHEHHas QYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8 UccienoBanue
(pynkuuii 1 mocrpoenue
rpagpuxosn

Coneprkanne y4eOHOro MaTepuana

HccnenoBanue pyHKINU U TOCTPOEHUE TPadUKOB.

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.9 HantoJuaniiee u
HAaUMEHbIIIee 3HAYCHUSA

GyHkuun

CopepxaHue yaeOHOro MaTepuana

Haxoxnenue HauOOJBIIEr0 ¥ HAUMEHBIICTO 3HAYCHUU (I)YHKHHﬁ, IMMOCTPOCHUC
Fpa(bI/IKOB MHOT'OYJICHOB C MCITOJIb30BAHUECM aIlrnapara MaTeMaTH4CCKOro aHajinia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 Haxoxkaenue

ONTUMAJILHOI'O
pe3yjabTara ¢ IMOMOIIbIO
NPOU3BOJAHOM B

MNPAKTHYIECCKHUX 3aJavdax

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/AeP:KAHHE (CoAep:KaHHMe NPHKJIAJIHOIO
MOJYJIsT)

IIpakTHueckoe 3aHsTHE

26. W3yuuTh MeTOH pelIeHUs 3aJad 4Yepe3 MOWCK HauOONbIIEr0 W HAaMMEHbBIIEro
3HAYCHU.

27. Beruucienue HauboIbIIero (HAMMEeHbINEr0) epUMETpa.

28. Beruncienne HanOoIbIIeH (HAMMEHBIIIEH ) TUTOTIIATH.

29. Beruucnenue HaubobIero (HAMMEHbIEro) 00bEMa.

30.Pemienue 3aga4 ¢ 5KOHOMUYECKUM COJEPKAHUEM.

31. Pemienue pa3nuyHbIX 3a/1a4 Ha HanOombIIee(HaUMEHbIIIee) 3HAUCHHUE.
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Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3apa4. | opmynsl u mpaswia auddepenuupoBanud. MccnenoBanue (yHKIUN C MOMOLIBIO

IIpousBoanass ¢yHkuuu, | npousBoaHoi. Hanbomnbiee u HanMeHblee 3Ha4eHUs] QYHKIIUU 2

ee pPMMEHeHne KonTponbnas pabota

CamocrosrenbHas pabora

CoobOmenne «Croco06bl 3amanus (yaknuuy. Harmsmgnoe mocobue «Buael dynkmuity. Coobmenne «O0macTh

OTIpeNIeJIeHUs] ¥ MHOXKECTBO 3HadeHUW ¢(yHkuumy». Coobmenue «Yéraole n HeuétHble ¢QyHKuMNM». CocTaBieHHe

cxembl uccienoBanus ¢yHkiuu. CoobmieHue «Urenue rpaduko ¢yHkumiiy. Coobmienne «CBoHcTBa (YyHKIIHN.

Coobmenne  «OOparupie  ¢ynkuum». Coobmenue «Cnoxnas  ¢yaxkuus». [Ipesenranust  «YHucnossie

nocnenosarenbHocTh. Coobmenue «lIpenen mnocnenoBatensHOCcTHY. Coobuenue «lIpousBognas». Tabnuna 22

«Dopmynsl  auddepenuupoBanusy. Coobmenne «llpaBuna BelYMCIeHUs MPOU3BOAHBIXY». (CocTaBieHHe 3amad

«IIpousBonnas cnoxHoi ¢yHkuun». Coobmenune «Haxoxnenue npousBoaHbix». Coobmenue «KacarenpHas K

rpaduky ¢ynkmuny. CocraBnenue mnpukiagHbix 3anad. Coobmenue «lMccnenoBanne (YyHKIHH € MTOMOIIBIO

npou3BoaHOW». CocTaBieHue NpukiIaaHblx 3afau «Hanbonbiiee u HauMeHblee 3HadeHus GyHkun». CooblieHue

«Bropas npoussoaHass». Jlokinan «lIpuMeHeHre MpOnu3BOIHONY.

Pazgen 7. 10

IlepBooOpa3nas

byHxkuum, ee

NpUMeHeHHe

Tema 7.1 Coneprkanue y4eOHOro MaTepuana 2

ITepBoobpasHas 3ajaua O BOCCTAHOBJICHMM 3aKOHA JIBWXKEHMs 110 H3BECTHOW ckopocTH. I[loHsTHe

PyHKIHH. MpaBuaa | yyrerpyposanns. O3HAKOMIEGHHE © TOHATHEM MHTETpana M MepBOOGpasHOi s

HAXOKICHMS byuknun y=f(x). Pemenue 3amay Ha CBsA3b MEPBOOOPA3HOW W €€ MPOU3BOJIHOM,

NepBo00pasHbIX BBIUHCJIEHHE N1epBOOOPa3HON Ui NaHHOW PyHKuMU. Tabnuna hopMyi Uid HaXOKICHHS OK-01, OK-02,
nepBooOpa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM OK-03, OK-04,
Komb6unupoBaHHoe 3aHsATHE OK-05, OK-06,

OK-07

Tema 7.2 Coneprkanne y4eOHOT0 MaTeprana 2 MK 1.2,3

HeonpeneseHHbIin "

onpeneennb [ToHsITHE HEOTIPEIeIEHHOTO HHTETpaa
KomOunmpoBanHoe 3aHsATHE

HHTErpaJjbl

Tema 7.3 Ilnomaaws | Conepikanne ydeOHOTO MaTeprasa

KPHMBOJIMHEIHOI 3anaum, MPUBOSIINE K TIOHATHIO OMPEISIIEHHOTO HHTErpaia — O BRIYMCICHHH TUTOIIA H

Tpaneuuu. ®opmyaa | KpUBOJIMHEHHONW Tpameuuu, O TepeMeleHuH ToukHu. lloHsTHe ompenenéHHOro 2

Herorona — Jleitoanna uHTerpasna.  ['eomerpuueckuii M (QuU3MUECKHl CMBICH ONpEeAEeNeHHOr0 HHTEerpaa.
®opmyna Hetorona— Jleiibania
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KoMOunupoBanHoe 3aHsTHE

Tema 7.4 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE CcoOJepKaHue (colepKaHue MPHKJIATHOIO
OnpenesieHHbII MOLYJIs1)
HHTErpaJj B 'KU3HHU IIpakTHueckoe 3aHsTue
= 2

32. Ilpumenenue Gopmynsl Hetorona — JleiiOnumna

33. Pemnienue 3a1a4 Ha NpUMEHEHUE UHTErpaia
Tema 7.5 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3apad. | IlepoobOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenue
IlepBooOpa3znas KoHnTtposbHas padota 2
pyuxkuum, ee
NpUMeHeHHe
CamocrosTenbHas paboTa 5
[Mpesenramus  «Materpam». Coobmienne «Borauciienne wuHTerpanoBy. Coobmienue «Ilnomanbk KpuBOJIMHEHHON
tpaneuun». Coobmenue «lIpumenenne nuterpana B pusnke u TexHuke». CocTaBieHne MPUKIAIHBIX 3a7ad.
Pa3nea 8. 43
MHOrorpaHHUKH M TeJja
BpalllecHUs
Tema 8.1 Bepummubl, | Conepikanue yueOHOro Marepuana
pedpa, rpanu | [lonsitue MmHororpaHHuka. Ero snemeHTH: BepiIMHBI, pebpa, rpaHu. JluaroHams.
MHOTOTPAHHUKA CeueHue. Bolllykiible 1 HEBBIITYKJIbIE MHOTOIPaHHHUKHU

KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 8.2[1pusma, ee | ComepikaHue yueOHOro Marepuana
cocraBJsomme, ceyenne. | [lonstue nmpusmel. Ee ocHoBanus u OokoBble TpaHu. Beicota mpusmsel. Ilpsamas u OK-01, OK-02,
IIpssimass um npaBuiIbHAasA | HakioHHadg npusma. [IpaBuibHas npusma. Ee ceuenue OK-03, OK-04,
NPU3MbI KomMmOuHnpoBanHoe 3aHsTHE 2 OK-05, OK-06,
Tema 8.3 CopepxaHue yaeOHOT0o MaTepuana OK-07
IMapasutenenunen, KyO. | [lapannenenumnen, cBolicTBa MPSIMOYTOJILHOTO Mapaenenumnena, kyo. Cedenue kyoda, IK 1.2,3
Ceuenne Ky0a, | mapaurenenure/a
napaJjjesjenumnena KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.4 Ilmpamuna, ee | Conepxkanue yueOHOTO MaTepuaa
cocrasjsomue, ceyenue. | [lupamuna u ee snementsl. Ceduenue nupamubl. [IpaBunbHas nupamuja. YceueHHast
I[IpaBuiabHasgs nupammaa. | mupaMuIa
Yceyennass nupamujaa 4

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 8.5

BokoBas " HOJIHAA

Copnepkanne y4eOHOro MaTeprana

[Tnomaas OOKOBOI M OJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
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MMOBEPXHOCTH IPU3MbI,
NMUpaMHUabl

KombOunupoBanHoe 3aHstue

Tema 8.6 Cummerpusi B
KyOe, mapaJsuiesenunene,
npu3mMe, NUpamMmje

Conepkanue yqaeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpsAMOM, 1uiockoctH. Cummerpuss B KyOe,
napajuleJenunesie, NpusMe, IupaMmue

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.7 IIpumepsl
CUMMeTpuii B npodeccun

IIpodeccnonaiLHO-OPMEHTHUPOBAHHOE CcOJep:KaHUe (CoAep:KaHUe NPHUKJIATHOTO
MO/J1YJIfA)

HpaKTI/I‘ICCKOC 3aHATHUC

34. CummeTpus B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY.

35. Peuienue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "' CeueHus npu3msl"

36. Pelienue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4. "l lnommany noBepXHOCTH IPU3MBI"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "CeueHus nupamubl"

38. Penienre npakTHKO-OpUEHTUPOBAHHBIX 3a1a4 "[lnomaay mnoBepXHOCTH MUpaMuab"
39. Pemenue mNpaKTUKO-OPUEHTUPOBAHHBIX 3amad  "[lmomaan  MOBEPXHOCTH
MHOTOT'PAaHHUKOB'".

Tema 8.8 IlpaBuiabHble
MHOTOTPAHHHKH, uX
CBOlicTBa

IIpakTHueckoe 3aHsTHe

40.PaccMoTpeTh CBOCTBA MTPABHIIBHBIX MHOTOTPAaHHUKOB

Tema 8.9 Huaunap, ero
cocrapisiromme. Ceuenue
HUJIHHAPA

Copepkanne ydeOHOro Matepuana

[Mwinuap u ero snemeHThl. CeyeHMe LMIMHJIpA (MApayieIbHOE OCHOBAHUIO M OCH).
Paseeprka mwimHIpa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.10 Konyc, ero
COCTABJISIOIIHE.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJep:KaHUe (COAep:KaHUE NPHUKJIIATHOTO
MO/YJIfA)

KOHYC " €ro 3JICMCHTLI.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 8.11 VYceueHHBIH
KOHYC. Ceuenue
YCe4EeHHOr0 KOHYca

CopepxaHre yaeOHOro MaTepuana

Yceuennslil konyc. Ero obpa3sytonias u BbicoTa.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.12 Ceuenue
KOHYcCa

IIpodeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COJEp:KaHHE (COAep:KaHUE NPHUKJIATIHOIO
MOYJIsT)

Ceuenne koHyca (mapaielbHOE OCHOBAHHIO U TPOXOASINEe 4Yepe3 BEpIINHY),
KoHH4eckue ceueHus. Pa3Beprka konyca. CeueHue yCce4eHHOro KOHyca

KomMOuHmpoBanHoe 3aHsTHe
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Tema 8.131Hap u cdepa,
UX CeYeHHUs

CopepxaHne yaeOHOro MaTrepuaa

[Tap u cdhepa. Bzanmnaoe pacniosioxenue chepsl 1 miaockocTr. CedeHue mapa, chepbl

KomMmOuHnpoBanHoe 3aHsTHe 2
Tema 8.14Ilonsitne 006 | Conepxkanue yueOHOTO MaTepuaa
o0beme Teaa. | [Toastue 06 o0beme Tena. O0beM Kyba U MPSIMOYTOJIBHOTO Tapajuienenunena. OobeM
OTHowIEeHHNE 00beMOB | Mpu3Mbl U TUIUHAPA. OTHOIICHHE 00BEMOB MOMOOHBIX Tell. ['€OMETpUUYECKHI CMBICIT 4
NMOJA00HBIX TeJ onpeieauTeNs 3-ro nopsiaKa
KomOuHupoBanHoe 3aHsTHe
Tema 8.1500bembl  u | Coneprkanue ydeOHOTO MaTepuaa
TLIoIan!  HOBEPXHOCTEN | 5 onpr nupamuas! 1 KoHyca. O6beM mmapa. [LI0maam TOBepXHOCTEH Te 4
red KomMmOuHupoBanHoe 3anstue
Tema 8.16KomOunamum | IIpaktuueckoe 3ansarue
MHOTOIPAaHHUKOB M TeJ | 4] Haxoxxnenue momaaeid 1 00b€MOB KOMOWHAIIMM MHOTOTPAaHHUKOB
BpalleHUA 42 HaxoxaeHue mioraaeid 1 00béMOB KOMOWHAIIMIA TEJ BpaIllCHHMS. 3
43 HaxoxpaeHnue mionaied 1 00bEMOB KOMOMHAIIMN F€OMETPUUYECKUX TEJ
Tema 8.17 IIpakTyeckoe 3aHsaTue
I'eomeTpuueckue 44 Vcnonb30BaHWe KOMOWHALM MHOTOTPAHHUKOB W TEN BpALICHUS B MPAKTUKO-
KOMOUHAIIUH HA | OPUCHTHPOBAHHBIX 3a/1a49a 1
NMPaKTHKeE
Tema 8.18Pemenne | Comepxanue yueOHOTO MaTepraia
3aga4. MHororpanauku | O6beMbl U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
U TesIa BpalleHusl KonrponbHas pabora 2
CamocrosiTenbHas paboTa
[Ipesentranus «MuororpanHuku». Harnsgnoe mocobue «Pa3Béprka mHororpanHukay. Coobmenne «lIpuzmay.
Coobmenne «Ceuenust npusMmbly. Joknan «llapannenenunensi». Coobuienue «bokoBas U ToNHAs MOBEPXHOCTHU
npu3Mbl». CooOuienne «O0bEM npusmbl». CocTaBieHHE 3a/1ad Ha BBIYKMCIEHUE IJIOMAAN MOBEPXHOCTU IMPHU3MBI.
CocraBnenue 3agad Ha BblYHcIeHHE oObema mpu3Mmbl. Coobmienue «Bunmbl mupamua». Coobmienue «CeueHus
nupamub». Coobuienue «Yceu€éHHas nupamugay. Cocrabinenue 3aaad «O0béM nmupamuib». CocTaBieHHE 3a1a4y 22
«[Mupamupgay. Ilpesentanus «MHOTOrpaHHUKH B XH3HU U B mpupoae». Coobmenue «{umunaap». CoobuieHue
«Konyc». Coobmienne «Yceu€HHbli KoHYc». CocTaBieHue 3amad ¢ mpodeccruoHalbHON. HanpaBieHHOCThI0 «Tema
BpateHusy. [Ipesenranus «CuMMeTpusi B IPUPOJIE, apXUTEKType, TeXHHKE, B ObITY».Coolmienne «Temna BparieHus B
Hamel xu3Hn». CocTaBiIeHUE TPUKIIATHBIX 3a71a4.
Pasznen 9. Crenenm mu 20 OK-01, OK-02,
KOPHH. Crenennas OK-03, OK-04,
dyHkIUS OK-05, OK-06,
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Tema 9.1 Crenennas

CopepxaHne yaeOHOro MaTrepuaa

OK-07

¢byHkuusi, ee cBOCTBA [ToHATHE KOpHS N-OH CTENeHH W3 JeHCTBUTENbHOTO umciaa. DyHkmmm y = VX wux 1K 1.2,3
cBoricTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsatue 4

Tema 9.2 CopepxaHue yaeOHOro MaTrepuaa

IIpeoOpa3oBanue IIpeoOpa3zoBanre HpparmOHAIBHBIX BBIPAKCHUN

BBIpaKeHUH ¢ KOpHAMH | KoMOMHUpPOBAaHHOE 3aHSTHE 4

N-0H CTeNeHH

Tema 9.3  CaoiictBa | Conepxanue y4eOHOTO MaTepuaia

CTeNeHu ¢ | [lonsTue crenenu ¢ panroHaNbHBIM NoKa3aTesneM. CteneHHble (YHKIUU, UX CBOMCTBA U

PALMOHAJIBHBIM U | rpaduku

AeHCTBUTEJIbHBIM KombOunnpoBanHoe 3aHsaTHE 4

NMOKA3aTeJISAMH

Tema 9.4 Pemenne | Conepkanue yueOHOro MaTepuaia

HPPalUOHAIBHBIX PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHUI U HEPaBEHCTB. METOIbl MX pELICHUS.

YPAaBHEHHII M HepaBeHCTB | Penienue uppainoHaibHbIX YpaBHEHH U HEPABEHCTB
KomOuaMpOBaHHOE 3aHATHE 6

Tema 9.5 Crenenn wu | Conepxkanue ydeOHOTO MaTepuaa

KOpPHHU. Crenennas | OnpeneneHue cTeneHHON ¢QyHKuuu. lcnonp3oBaHMe €€ CBOWCTB MpH  pEIICHHU

GyHkuus YPAaBHEHUI U HEPABEHCTB 2
KonTponbHas pabota

CamocrosrenbHas pabora

Coobmenne «Crenennas ¢pynkuus». Coobmenue «JlectBust ¢ kopasimu». Cocrabnenue 3ananuii «[IpeodpazoBanue

UppalMoHaNbHBIX  BblpakeHuil». CooOmenue «lMppaunoHanbHble ypaBHeHHMs». CocTaBieHMe 3ahady ¢ 9

MIPEAOCTABICHUEM JTAJIOHOB OTBETOB «PellleHne pasinuyHbIX HPPALMOHAIBHBIX YypaBHeHUN». Jlokian «Tumnsel

UppalMoHaNbHBIX ypaBHeHuN». IIpeseHtanuss «CBoiictBa creneHn». CooOmenue «/leficTBus co creneHsIMm».

CocraBnenue 3a/1a4 ¢ MpeI0CTaBICHUEM YTATOHOB OTBETOB «IIpeobpa3oBaHue CTENEHHBIX BRIPAKCHHIN.

Paznen 10. 18

g;’:z;ﬁ“"“a” OK-01, OK-02,

OK-03, OK-04,

Tema 10.1 Copneprkanne ydeOHOro MaTeprasa OK-0 5’ OK-06

IokazaTenbHas CremeHb ¢  TPOU3BOJBHBIM  JIEHCTBUTENBHBIM  TokazareneMm.  OrmnpeneneHue OI’{-O7 ’

¢pyHkums, ee cBoiicTBa NoKa3aTeabHONH (QYHKIMH, €€ CBOHCTBA M TpaduK. 3HAKOMCTBO C INPUMEHEHUEM MK 1.2.3
nokasarenbHOM (QyHKuMU. PemieHue mnokazarenbHBIX ypaBHEHUH (yHKIHOHAIBHO- -
rpaduuecKuM METOIOM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema  10.2
NMOKa3aTeJbHbIX
YPABHEHUIl U HEPABEHCTB

Pemenue

HpaKTI/I‘IeCKOC 3aHATHUC

45. Penienue nmpocTelIMuX MOKa3aTeNIbHbIX YPaBHEHUN
46. Pemienue nokaszaTeabHbIX YPABHEHUN METOJIOM BBEJCHUSI HOBOM MEPEMEHHOM

47. PerieHne nokasareiabHbIX YPAaBHEHUH METOJIOM Pa3JIOKEHUSI HA MHOXKHUTEIN 8
48. PemieHue nokasaTeinbHbIX YPAaBHEHUI METOIOM ITOUWJIEHHOTO JEICHUS
49. Penienue nokasareibHbIX YPaBHEHUH METOJIOM IPYIIIIUPOBKHU
50. Pemenue nokasatenbHBIX YpaBHEHUH (PYHKITMOHATBHO-TPA(PUIECKUM METOIOM.
51.Pemienne npocTelnx noka3areabHbIX HEPABEHCTB
52. PenieHue nokasaTeslbHbIX HEPABEHCTB
Tema 10.3 Cucremsl | Conepikanne ydeOHOro Matepuana
NMOKa3aTeJbHbIX Pemenne cuctem nokasaTelbHbIX ypaBHEHUN
YPaBHeHUil KomMmOuHupoBanHoe 3aHstue 4
Tema 104 Pemenune | Conepkanue ydeOHOro Marepuasia
3aga4. Iloka3arenbHas | Pemienue mokaszareiabHBIX ypaBHEHUI METOJOM YpaBHUBAHUS IMOKa3aTeleld U METOAO0M
pynxuus BBEJICHMS HOBOW IIEpEMEHHOM. Penienne nokasareibHbIX HEPAaBEHCTB
KoHnTtposbHas pabota 2
CamocrosTenbHas padboTa
Coobmienne «lIlokazarenbHast ¢ynkuus». CooOmenne «llokazarenbHble ypaBHeHUs». CooOmenune «Tumnbl 3
MIOKA3aTeIbHBIX YPABHEHUI.
Pa3znea 11. Jlorapugmni. 30
Jlorapudpmuueckas
GyHKuus
Tema 11.1 Jlorapudm | Conepxkanue ydeOHOTO MaTepuaia
yuciaa. [decaruunblii M | Jlorapudm yucna. JlecaTuuHbIil 1 HATYpaIBbHBIN JOTapU(GMBI, YHUCTIO €
HATypaJbHbII KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Jorapugmsl, YHCJIO € 4 OK-03, OK-04,
Tema 11.2 CsoiicrBa | Conepxanue ydeOHOTO MaTepuaa OK-05, OK-06,
Jorapupmos. Omnepanms | CoiicTBa jorapudmon. Oneparus JorapuMUpPOBaAHUS. OK-07
JorapugpmupoBaHus KomOuHMpoBaHHOE 3aHATHE 6 MK 1.2,3
Tema 11.3 Copneprkanne ydeOHOro MaTeprasa
Jlorapudmunyeckasn Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
(pynkuus, ee cBolicTBa Komb6uHnpoBanHoe 3aHsaTHE 2

Tema 11.4Pemienue

Cogepxanue yaeOHOT0O MaTepuana
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Jorapupmuyeckux
YPABHEHUIl U HEPABEHCTB

[Tonsitue norapudmudeckoro ypaBHeHusi. Onepaiius NOTEHIMPOBAaHUS. TpU OCHOBHBIX
METO/Ia pelIeHHs JIOTapu(pMUUIECKIX YpaBHEHUH: QYHKIIMOHATBbHO-TpaQUUECKU, METO
NOTCHIIMPOBAHMS, METOJ BBEJCHUS HOBOM mepeMeHHOW. Jlorapudmudeckue

HEpaBEHCTBA 10
KomOuHupoBanHoe 3aHsTHe
Tema 11.5Cucremsi | ConepxaHnue yueOHOro Marepuaa
Jorapupmuyeckux ANTOpUTM peUIeHHS CHCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapupMHUUECKUX
YPaBHEHUi ypaBHEHU U HEPABEHCTB
KomOuHnpoBanHoe 3aHsTHe 4
Tema 11.6 Jlorapudmsbi B | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHMe (comep:kaHMe TNPHUKJIIATHOTO
npupo/Je U TeXHUKe MOJYJIsT)
IIpakTHueckoe 3aHsTHe
53. Ilpumenenue norapudma 2
54. Uzyuenne nonstus "Jlorapudpmuyeckas cnupais"
Tema 11.7Pemenne | Coneprkanue yueOHOro MaTepuasia
3ajad. Jlorapugmsl. | Jlorapupmuueckas ¢pynkuus. Pemenne npocredmmx gorapuMUUecKuX ypaBHEHHHA
Jlorapumuueckasn KoHTposbHas padota 2
byHkuus
CamocrosrenbHas pabora
Coobmenne«lorapudmuueckast Gyukmus». [Ipezenranus «Jlorapudmsry. CoobiieHne «JlecITHUHBIA U HATYpaTbHBI 5
norapudpmsel». Coobuienue «Jlorapudpmuyeckue ypaBHeHus». CoobieHue «CrnocoObl pemeHus JorapuGMuaeckux
ypaBHeHui». [Ipesenranus «IpumeHenue sorapudmony.
Paznen 12. 6
MHo:xecTBa. JJIEeMEHTBI
Teopuu rpagos
Tema 12.1MHo:xecTBa Conepxkanue yaeOHOro MaTepuaia
ITonsitue MHOXecTBa. IlonMHOkecTBO. Oniepaniiv ¢ MHOKECTBAMU
KoMmOnHMpoOBaHHOE 3aHSTHE 2
Tema 12.2 I'padni IIpakTrueckoe 3aHsaTHE
55.13yuenue nouarusa rpada
56. Paccmorpers kiaccugukanuio rpagos. Cesa3Hblil rpad, nepeBo, mukia rpad Ha 2
MJIOCKOCTH
Tema 12.3 MHuo:xectBa u | [IpodeccnoHAIBLHO-OPDHEHTHPOBAHHOE COJEPKaHUE (Codep:KaHMe IPHUKJIAAHOIO
I'padsr MOAYJIs)
ITpakTuyeckas pabora 2
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57. Pelienue NpuKIAIHbIX 3a/1a4 [0 TEME MHOKECTBA
58. Pemenue 3a1a4 Ha MpuMeHEHHE rpadoB

CamocrosrenbHas padora

CoobOmenne «MuoxectBo. I[lommuHoxecTBO». IIpeseHTtamuss «OnucaHue peanbHBIX CUTYallMd C  ITOMOIIBIO 5
MHOXecTB». Coobmienue «I'pade». Ilpezentanus «[Ipumenenue rpagdoy». CocTaBieHUe MPUKIAIHBIX 3a7a4.
Pazgea 13. DieMeHTHI 26
KOMOUHATOPHKH,
CTATHCTUKH W TEOPUH
BEePOATHOCTEM
Tema 13.10cnoBHBIe | Conepkanue ydeOHOro MaTepuana
NOHATHS [lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
KOMOUHATOPUKH 6
KombOunnpoBanHoe 3aHsTuHe.
Tema 13.2 Co6biTHe, | Conepxkanue ydeOHOTO MaTepuaa
BEPOATHOCTL  COObITHA. | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CioxeHue M yMHOKeHHe | YCIOBHAasT BEpPOATHOCTh. 3aBHCHMbIE U HE3aBUCHMBbIE COOBITHA. Teopembl O
BEpPOSATHOCTEH BEPOSATHOCTH IIPOU3BEACHUS COOBITHI.
6
Komb6uHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3BepositHocth B | [IpodheccnonaibHO-OpHEHTUPOBAHHOE coOJep:KaHUe (CoAep:KaHUue NPHUKJIATHOTO OK-O3:OK-O4,
npo¢ecCHOHANBHBIX MOYJIsT) OK-05, OK-06,
3agaqyax ITpakTHueckoe 3aHiITHE OK-07
59. OtieHKa BEpOSITHOCTH COOBITHSI. K 1.2.3
60. HaxoxeHue noiaHon BepOosSTHOCTH COOBITHH. 2 ’
Tema  13.4uckpernas | CopepikaHue yueOHOro Marepuana
ciaydaiiHas  BeJMYMHA, | Buabl cioyvaiineix BenuuuH. OnpeneneHne AUCKPETHOM Cy4aiiHON BEeNWYHMHBI. 3aKOH
3aKOH ee pacnpeneJeHust | pacipeleleHNs JUCKPETHON CIIy4aiiHON BeIMYMHBL. Ee 4iClIOBbIE XapaKTEpUCTUKU
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 13.53apaun | Conepxanue yueOHOTO MaTepHaia
MaTeMaTH4eCKOi Bapuammonnsii  pan.  Iloauron wactor u rucrorpamma.  CTaTHCTHYECKHE
CTATHUCTUKHU XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX TaHHBIX
KomOuHMpOBaHHOE 3aHATHE 4

Tema 13.6 CocraBienue
TabJMI W JAUarpaMMm Ha
NpaKkTHKe

IIpodeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COJEp:KaHUe (COAep:KaHUE NPHUKJIATIHOIO
MOYJIsT)

IIpakTHueckoe 3aHsTHE

61. OCHOBHBIE XapaKTEPUCTUKU B MATEMATUYECKON CTATUCTHUKHU.
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62.IlepBuuyHas 00pabOTKa CTATUCTUYECKHUX JAHHBIX
63. I'pacdnueckoe peaCTaBICHUE TaHHBIX
64. HaxoxxneHue cpeiHUX XapaKTEpPUCTHUK.

Tema 13.7 Pemenune | Conepxanue yueOHOTO MaTepuaa

3ajad. DJIeMeHTBI | DneMeHThl  KoMOuHaTopuku. CoObITHE, cobbiTus. CnoxeHue u

KOMOMHATOPHUKH, YMHOKEHHE BEPOSITHOCTEU

BEPOSITHOCTh

CTAaTHCTHKH W Teopuu | KoHrposabHas pabora
BEPOSATHOCTEM

CamocrosrenbHas pabora

Coobmenne «KomoOunatopukay». CoobOuienne «@Pakrtopuany. CocraBienue 3amau «Pasmemienus». CocraBicHHE
3agau «llepecranoBkm». CocraBnenue 3amau «Coueranusi». IlpeseHtanuss «KoMOMHATOPHBIE COCTUHEHHS.
Cocrasienue 3ama4 «bunom Herotonay. CooOuienne «CBoicTBa OMHOMHAIBHBIX K03(duumeHToB». CooliieHue
«Tpeyrompuuk Ilackams». Coobmenune «Kmaccuueckas BeposTHOCTHY. CocraBienue 3amad  «CioxeHue
BeposiTHOCTe». CocTaBieHHe 3amad «YMHOXKEHHE BeposiTHocTel». CocTaBlieHHE NPHUKIAIHBIX 3anad. Jlokman
«MaremaTtndeckass cratuctukay. Coobmenne«Crnocoosr orbopa». CoobmieHne «OO0paboTKa CTATUCTHYSCKUX
naHHbIX». [Ipe3enramus «['paduyeckoe NpEACTaBICHUE CTATHCTUYECKUX AaHHBIX». CooOmenue «[lonuron.
I'ucrorpammay.CocraBienne 3aaa4 ¢ npopecCHOHATBLHON HAIPABICHHOCTBIO.

19

Pa3nes 14. YpaBHeHnus u
HEpPaBEHCTBA

26

Tema 14.1
PaBHOCHMJIBHOCTD
YPaBHEHHI1.
peleHus

MeToanl

Conepkanne yaeOHOro MaTepuaa

PaBHOCWIIBHOCTH ypaBHeHu#l. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX
nepexojax B ypaBHEHUsAX. MeToabl pelIeHus YpPaBHEHUMH: IEpexXoJ OT PaBEHCTBA
(GYyHKLIUH K paBEeHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMH, METOJ] pa3ioKeHUs Ha
MHOKUTEJIM, METOJ BBEJICHUS HOBOM NEpeMEHHOW, (QYHKIMOHANbHO-TpadudecKuil
METOJ

KomMmOuHnpoBanHoe 3aHsTHE

Tema 14.2
PaBHOCHJIBHOCTD
HEPaBEHCTB.
pelieHust

MeToani

CopepxaHre yaeOHOro MaTepuana

MeToapl pemieHHs HEpPaBEHCTB: MEpexXo]l OT CpaBHEHUS 3HaueHuM (QyHKOUN K
CpPaBHEHHMIO 3HAU€HHWH apryMEHTOB i MOHOTOHHBIX (YHKLHH, METOJ] MHTEPBAJIOB,
¢dbyHK1MOHaNbHO-Tpaduyeckuit meron. ['paduueckuit MeToq penieHns: HepaBeHCTB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.3 YpaBHenusi u
HEPABEHCTBa ¢ MOJYyJIeM

CopepxaHre yaeOHOro MaTepuana

Omnpenenenue moayns. Packpeitue Moayss no omnpenenenuto. [Ipocreiinme ypaBHeHUs
U HepaBeHCTBa ¢ MoayseM. [IpumMeHeHre paBHOCUIIBHBIX IIEPEXOJI0B B ONPEEICHHBIX
TUTAaX YPaBHEHUN U HEPABEHCTB C MOAYJIEM

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
K 1.2,3
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KomOuHMpoBaHHOE 3aHATHE

Tema 14.4 YpaBHeHusi u

Copepxanue yaueOHOro Marepuana

HEepaBeHCTBAa ¢ | 3HakoMcTBO ¢ napamerpom. [Ipocreliniyie ypaBHEHNs 1 HEPABEHCTBA C TapaMeTpOM
napaMeTpamMu KomOuHnpoBaHHOE 3aHATHE 4
Tema 14.5 Cocrasiaenue | [IpodeccuoHA/ILHO-OPHEHTHPOBAHHOE COJepkaHUe (codep:KaHHe IPHUKJIAJAHOIO
U peleHue | MOXYJIsl)
npogeccuoHaIbHBIX ITpakTuyeckue 3aHATHS
3ajpa4 ¢ NOMOUIBIO | 65. Pernienne TEKCTOBBIX 3374 IPOPECCHOHATIBHOTO COACPIKAHUS 8
YPaBHEHHH 66. Perienne TeKCTOBBIX 33a4 IPOPECCHOHATIBHOIO COAEPIKAHUS
67. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHATBHOIO COJIEPKaHuUs
68. Penienne TeKCTOBBIX 33a4 IPOPECCUOHATBHOIO COIEPIKAHUS
69. Penrenne TeKCTOBBIX 33724 IPOPECCHOHATBHOTO COICPIKAHMUS
70. Penienue TeKCTOBBIX 3aJa4 IPOPECCUOHATBHOIO COIEPIKAHUS
71. Penienne TEKCTOBBIX 33724 IPOPECCHOHATHHOTO COICPIKAHMUS
72. PenieHue TEKCTOBBIX 334 NPOPECCHOHATIBHOIO COAEPIKAHUS
Tema 14.6 Pemenwne | [Ipaktrueckoe 3anstue
3aga4. YpaBHenus M | 73. [IpuMeHeHHe oOLIMX METOJIOB peIICHUH ypaBHEHUN
HEpPaBeHCTBA 74. PeuieHue ypaBHEHHI ¢ MOyJIeM
75. PenieHue HEpaBEHCTBA ¢ MOAYJIEM 4
76. Perienne ypaBHEHMI 1 HEPAaBEHCTB C MapaMeTpaMu
CamocrosrenbHas pabora 8
CooOmenne «Moaynp nedcTBUTENbHOTO yKcaay. Coobmenne «OO0mue MeTo bl pelieHns ypaBHeHui». CocraBieHue
3ajau  «YpaBHeHHss ¢ mapameTrpamu». CooOmeHune «YpaBHeHHs ¢ Moayiaem». CocTaBieHHE TEKCTOBBIX
3a1a4.CocTaBiIeHHE TEKCTOBBIX IPHUKIIAJHBIX 3ana4y.CocTaBieHe TEKCTOBBIX 3a4ad MpoQeccCHOHANbHON
HampaBJIeHHOCTH.
Bcero: 316
IIpomexyTounas 6

arrecrauus (JK3amMeH)
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3. YcaoBus peaju3anu NporpaMMbl 001eo0pa3oBaTeIbHOM THCHUILINHBI

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 BUIEOMATEPHATIOB;

- 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 o0ydeHust

1. JIns peanuzanuu nporpaMMmbl OMOIUMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3aluM JIOJHKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJISl KCIIOJIb30BaHUS B 00pa30BaTEeIbHOM IIpOLIECCe, HE CTaplle MATH JET C
MOMEHTA U3/IaHusl.

2. Pexomennyembie MeyaTHbIE U3JIaHUS no peanuzanuu
0011e00pa30BaTEIbHOUTUCIUIUIMHBINPEICTABIEHBI B~ METOJIMYECKHX  PEKOMEHJAUUAX IO
OpraHu3aly 00yueHHUs.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUIITUHBI

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

IPAKTUYECKUX paboT
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
TexHoJaoruu s BeinonHenus | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITeIIbHAS
3a/1a4 mpoecCHoHaTbHON I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JICATEIILHOCTH P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ynpTaToB

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, Tems 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-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 Il-o/c, 1.4, 1.5,
1.6

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

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

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 S3K3aMEHAIIMOHHBIX
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,Teme 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, | BeimonHeHnue
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 | BeimonHenue

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, Temur 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
VHIVBUTYaJIbHBIX
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IIPOEKTOB
KonTponbnas 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
CUTYaITUAX P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ynbTaToB

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, Temn 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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