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1. OBILAS

XAPAKTEPUCTHKA

PABOYEN

ITPOI'PAMMBbI

OBIIIEOBPA30BATEJBHOM JUCHUILINHBI <MATEMATHKA»

1.1. MecTOo IMCUMIVIMHBI B CTPYKTYpe 0o0pa3oBaTeibHON nporpammsbl CITIO

O6meoOpazoBarenbHas AUCHMIUIMHA «Marematukay sBISIETCS 00s3aTEIbHOM YacThiO

001e00pazoBaTebHOTO IMKIa oOpazoBarenbHON mporpamMmbl B cooTBeTcTBHH ¢ PI'OC CIIO

no cneranbHocTh 54.02.01 Jlm3aiin (1o oTpacisam).

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YJbTATbI OCBOCHUS TUCHUIIINHDBI

1.2.1. lleau AUCUMIJINHBI

Conepxanue

POTPaMMBI

o01ieo0pa3oBaTeIbHON

JUCHUITIIMHBI «MaremaTuka»

HaIpaBJIEHO Ha JOCTUXKEHUE PE3YyJIbTaTOB €€ U3yUYEeHHs B COOTBETCTBUU C TpeboBaHusmMu OI'OC

COO ¢ yuetom npodeccronanpHoi HanpaBieHHoctu GI'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJabTAThl OCBOCHHS 0011e00pa30BaTEJIbHON IMCUMILINHBI B

cootBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue nucuuIuIMHa uMeeT npu popmupoBanuu U pazsutuu OK u [1K.

Kox n ILiianupyembie pe3y/bTaTbl 00y4eHHUsI

HaMMEHOBaHHe

(hopmupyeMbIX O0mue JMCcHAIIMHAPHbIE

KOMIIeTeHIU i

OK 01 Beitbupars |-  chopMupoBaThb  TIpaXTaHCKYIO | - BIIAJCTh METOAMHU

CHOCOOBI PELIEHUS | O3ULIUIO oOyuaromerocs Kak | JIOKa3aTelbCTB, aJITOPUTMaMHU

3a1a4 aKTMBHOTO M OTBETCTBEHHOTO 4IEHA | peLIeHHs  3ajady; yMEHHe

po(hecCHOHATIBHO | POCCUIICKOTO 00IIeCTBa; (dbopMyIIMpoBaTh OMpPEEICHNUS,

i 1eITeTbHOCTH - TOTOBHOCTh K TYMaHHMTapHOH U | aKCHOMBI u TEOPEMBI,

NPUMEHHUTETBHO BOJIOHTEPCKOH IS TEITLHOCTH, NPUMEHATh WX, TPOBOANUTH

K Pa3TUYHBIM - 0CO3HAaTh JIMYHBIM BKJIAA B | JOKa3aTeNbHbIC PAacCyXJIEHHs B

KOHTEKCTaM MOCTPOCHUU YCTOMYMBOIO | XOJ€ pelieHus 3aaay;
Oyny1ero; - YMETh OIIEepPUPOBATH
- cdhopMHpOBaTH MHPOBO33PCHHS, | MOHATHSAMH: CTEIIEHb YHCIIA,
COOTBETCTBYIOLLIETO COBPEMEHHOMY | Jorapugm  4Yucia,  yMEHHE
YPOBHIO  Da3BUTHS  HAyKd  H | BBITIOJHATH BBIUNCIICHUE
00I11eCTBEHHOM NpPaKTUKM, | 3HAYEHUH U TpeoOpa3oBaHUS
OCHOBAHHOTO Ha JHAIIOTe KYJBTYp, | BEIPAXKEHHUH CO CTETEHSAMH |
CIIOCOOCTBYIOIIETO OCO3HAHHUIO | Jorapudpmamy,
CBOEr0 MecTa B IOJIUKYJIbTYPHOM | NMpeoOpa3oBaHUs IpoOHO-
MUDE; palMOHATBHBIX BBIPAXKECHUH;
- CaMOCTOSITENIbHO (POPMYIMPOBATh U | - YMETh BBIOMPATH MOAXOASIINI
aKTyaJIU3UpOBaTh npoOieMy, | M3y4eHHBIN METO ISt

paccMaTpuBaTh €€ BCECTOPOHHE;

PEIICHUA 3a/]a4r, paCliO3HaBaATh




- BHOCHTD KOPPEKTHBbI B
NEATENBHOCTD, OLICHUBATh
COOTBETCTBHE pE3YJbTAaTOB ILIEJISAM,
OLICHWBATh  PUCKH  TOCJIEACTBUN
NEeSITeNIbHOCTH;

- pa3BHBaTh KPEAaTUBHOE MBILIUICHUE
MIPH PEUICHNH )KU3HEHHBIX MTPO0IIeM;
- CHOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METO/I0B
pelieHns  MpaKkTUYEeCKUX  3ajad,
MPUMEHEHUIO Pa3IMYHbIX METO/0B
MIO3HAHUS;

- CTaBUTb U  (OpMYJIUPOBATH
COOCTBEHHBIC 3aaun B
00pa3oBaTeNbHON JEATENHHOCTH W

KU3HEHHBIX CUTYyalVsIX;
- YMETb HUHTETPUpPOBaTh 3HAHUA U3
pa3HbIX IPEIMETHBIX 00JIaCTel;

- BbI/IBUTaTh HOBBIE uieu,
IpeaIaraTb OpUrMHAIBHBIE MOAXObI
U pelLIeHMUS;

- IMETb BHYTPEHHIOKO MOTHBALHIO,

BKJIIOYAIOLIY IO CTpEeMJICHHE K
JOCTHKEHHIO e U YCHexy,
OIITHMU3M, WHUIMATHBHOCTD,

yMEHHUE JIeMCTBOBATh,
CBOUX BO3MOKHOCTEN

Hcxogsa Hu3

MaTematuueckue  QakTel U
MaTeMaTHYeCKue MOJeNu B
MPUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UICKYCCTBE; YMEHUE

IIPUBOJIUTH IIpUMEpPEHI
MaTeMaTHYECKUX OTKPBITHI
pPOCCHUICKOM u MHPOBOM
MaTeMaTHYeCKOM HayKH.

- YMETh OIIEpUpPOBAThH
HOHATHAMMU: MHO€ECTBO,

MOJIMHOKECTBO, OMNEPALUU Haj
MHOECTBaMU; YMETh
UCIIOJIb30BATh TEOPETUKO-
MHOXECTBEHHBIN ammapar ajs
OTHCAHUs pealbHbIX MPOIIECCOB
U SBIEHUMH M TMpHU PpELICHUU
3a1a4, B TOM 4YHCI€ U3 JAPYTuX
y4eOHBIX IPEMETOB;

- yMETh OIIEPUPOBATH
MOHATUAMU: HaTypaJbHOE
YHUCIIO, IEJ0€ YHCIO0, OCTATOK
M0 MOJYJIO, PpaIMOHAIBHOE
YKCJI0, UPPAIMOHATBLHOE YHCIIO,
MHOK€ECTBA HATypalbHbIX,
LETBIX, paIroOHAIbHBIX,
JEeUCTBUTEIBHBIX YHCEI; YMETh
HCITONIL30BaTh NPU3HAKH
JETMMOCTH, HaUMEHBIINN
o0 IEJIATEND 51

HalMeHbIlIee oOliee KpaTHoE,
aIrOpUTM EBximmna npu
pelIeHNH 3aJay; 3HAKOMCTBO C
Pa3NIMYHBIMA ~ TIO3UIIUOHHBIMHU
cHCTEMaMM CUMCIICHHUS;

- YMETh OTIEpPUPOBATH
HOHATHAMMU: KOMILJIEKCHOE
YHCIIO, COTPSDKEHHBIE
KOMILJIEKCHBIE YUCIIa, MOAYJb U
apryMeHT KOMILJIEKCHOTO
qucia, dopma 3aIuCH
KOMILIEKCHBIX qHCen
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs u
anrebpanyveckasi); YMETh
MIPOM3BOJIUTH apudmMeTHIecKne
JOEUCTBUSL C  KOMIUIEKCHBIMHU
YHUCIaMU; TPUBOIUTH MPUMEPHI
UCITIOJIb30BAaHUSI  KOMIUIEKCHBIX
qHCel;

- YMETh MOJICJINPOBATh
peanbHBIE CHTyallud Ha S3BIKE
MaTEeMaTHKH, COCTaBJISATh




BBIpAYKEHMUS, YpaBHEHUS,
HEPABEHCTBA U MX CHUCTEMBI IO
YCIOBHMIO 3aJaud, HCCIIEJOBATh
IIOCTPOEHHBIE MOJIENH c
UCIIOJIb30BaHUEM anmapara
anreOpbl,  MHTEPIPETUPOBATDH
MIOJTy4YEHHBIH pe3ynbTar;
CTPOMTH MaTeMaTUYECKUE
MOJIeNIN c MIOMOILBIO
TFEOMETPUYECKUX TOHATHH W
BEJIMYMH, PELIaTh CBS3aHHBIE C
HUMHU TIPaKTUYECKHE 3aJauH;
COCTaBJIATh BEPOATHOCTHYIO
MOJENb W HUHTEPIPETUPOBATH
MOJTyYEHHBIH pe3ynbTar;
pelmars MpUKJIAaJHBIE  3aladyu
CpPEICTBAaMH MaTeMaTH4ECKOI0
aHaim3a, B TOM  4YHCIE
COLMAJIbHO-D)KOHOMHUYECKOTO U
(U3MUECKOro xapakrepa

OK 02. - yMeThb B3auMOJEHcTBOBAaTH C | - YMETb OIIEpUPOBATH
OcyiecTBiTh COLUMAIBHBIMU ~ HMHCTUTYTaMH B | HOHATHAMM: panroHaIbHas
TIOWCK, aHAJIN3 U COOTBETCTBUHM C HMX (YHKIHMAMUA U | QyHKIHSA, NoKa3aTenbHast
UHTEPIPETALUIO Ha3HauYEHUEM; GbyHKUUMsA, cTeneHHas (QyHKLus,
uHpOpMaLnH, - CIOCOOHOCTH OICHMBATH CUTYalWIO | jJorapumuyeckas  QyHKIUS,
HEOOXOIMMOM A | M IPUHUMATh OCO3HAHHBIE PEIEHMs], | TPUTOHOMETPUUYECKHE
BBITIOJTHEHUS OpPUEHTHUPYSICh Ha MopallbHO- | (YHKIHH, OOpaTHbIE (QYHKIUH;
3aja4 HPaBCTBEHHbIE HOPMBI U [IEHHOCTH; YMEHHE  CTpPOUTh  IpaduKu
npoeCCHOHAIBHO |- TOTOBHOCTh K TPYIY, OCO3HAHHME | M3YYEHHBIX byHKIHH,
1 1esTeTbHOCTH LIEHHOCTHU MacTepCcTBa, TPYJOI00He; | HUCHOIb30BaTh TIpaduKd IpU
- TOTOBHOCTh K aKTHUBHOM | M3y4YCHHH MPOIIECCOB "
NESITeNbHOCTH TEXHOJOTMUECKOM M | 3aBUCUMOCTEH, NpU pELIeHUU
COLIMAJIBHOU HaIpaBJIE€HHOCTH, | 3aJa4 W3 JPYrHuX Y4YeOHBIX
CIIOCOOHOCTb UHULIMUPOBaTh, | MPEAMETOB M 3a7ad U3
IUIAHUPOBaTh W CAMOCTOSITENIBHO | peajbHOM JKM3HH; BBIPAXKaTh
BBINOJIHATH TAKyI0 J1€ATEIIbHOCTD; bopmynamu 3aBUCUMOCTH
- TOJy4YaTh HOBBIE 3HAHUSA, €ro | MEXIY BEIMYHHAMU;
UHTEpIpeTalny, Npeodpa3oBaHuIi0 U | - YMETh OIIepUPOBATH
MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX | MOHATHUSMHU: TOXIECTBO,
CUTyallUsiX, B TOM 4YHCIE TpPU | TOXKAECTBEHHOE
CO3JIaHMM YYEOHBIX M COLMAIBHBIX | MpeoOpa3oBaHUE, ypaBHEHHE,
MIPOEKTOB; HEpPaBEHCTBO, cucrema
- BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIC | YPAaBHEHUH W HEPAaBEHCTB,
CBSI3M U AaKTyaJM3UpOBaTh 3a7ady, | paBHOCWIBHOCTb  ypaBHEHMUH,
BBIJIBUTATh THUIIOTE3y €€ pELICHHs, | HEPaBEHCTB u CHCTEM,
HaXO/UTh apryMeHTbI JUI | paluOHaNbHBIE,
JI0Ka3aTeIbCTBA CBOMX | MppalUOHAIbHBIC,
YTBEp)KJICHUH, 3a7aBaTh NapaMeTphl | MOKa3aTelbHbIE,  CTEIEHHBIE,
U KPUTEPUU PEIICHUS; norapupMHUEcKue,
- BIAJeTh HAaBbIKAMHM IOJIYYEHHUS | TPUTOHOMETPUYECKHE
WHPOPMAILIMU U3 UCTOYHUKOB Pa3HBIX | YpaBHEHHs, HEPaBEHCTBA U
THIIOB, CaMOCTOSITEJIPHO | CUCTEMBl;  yMETh  pelIaTh
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OCYWIECTBIIATh  IIOMCK,  aHAJU3,
CUCTEMATU3ALMI0 U HHTEPIPETALUIO
nH(pOpMalLlMU pa3IMYHBIX BUJOB H

(bopM npeicTaBICHNUS;

- WCTIOJTb30BaTh cpencTaa
MH()OPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTHHA B
peuIeHun KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3aIOHHBIX 3amaq c
coOroieHrEeM TpeOoBaHMI
SPrOHOMHKH, TEXHHUKH
0e30IacHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPaBOBBIX U
STHYECKUX HOPM, HOPM
MH(OPMaLIMOHHON 06€30MaCHOCTH;

- BJIQJIETh HaBBIKAMHU PACIIO3HABAHUS
u 3aIIUTHI uHpopManuy,
MH(pOPMaLOHHON 0€e30MacHOCTH
JTUYHOCTH

YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI c IIOMOLIBIO
pa3IMYHBIX TPUEMOB; peENIaTh

ypaBHEHMs, HEpaBeHCTBA U
CHCTEMBI ~ C  IIapaMeTpoOM;
PUMEHSTh ypaBHEHMS,
HEPaBEHCTBA, WX CUCTEMBI IS
peleHus MaTeMaTHYeCKUX

3a]a4 M 3a7a4 U3 Pa3IUYHBIX
obOnacteil Haykd H peaabHOU
KU3HH;

- YMeTh CBOOOJIHO ONEpUpOBaTh

TIOHSATHSIMH: TIBYDKEHHE,
napasuIeIbHBIN HIepeHoc,
CHMMETpHUsI Ha TUIOCKOCTH U B
NPOCTPAHCTBE, HIOBOPOT,
npeoOpa3oBaHue noaoous,
nonoOHble  (QUTYpBI;  yMETh
pacro3HaBatb paBHbBIE u
nonobueie  GUTypsl, B TOM
qHuciIe B TPHUPOJE, HCKYCCTBE,
apXUTEKTYpE; yMETh
UCTIOJIb30BaTh T'€OMETPHYECKUE
OTHOILICHHS, HaXOJIUTh
reoMeTpHUECKUe BEJIMYMHBI

(mmuHA, yrodi, miomaab, 00beM)
NP PEIICHUH 3a/a4 U3 JPYTUX
YY4EOHBIX MPEIMETOB H W3
peabHOM JKU3HU

OK 03.
[InanupoBars u
peann30BbIBATh
COOCTBEHHOE
npodecCHOHaATEHO
€ U JTUYHOCTHOE
pa3BUTHE

- TOTOBHOCTh K CAMOBBIPD&KEHHIO B
pa3HBIX BUAX UCKYCCTBa,
CTpEeMJIEHHE TpOSIBIIATH  KadecTBa
TBOPYECKOW JINYHOCTH;

- HMeTb MHTEpeC K PpaszIuuHbIM
chepam podecCHOHATLHOM
NeSITeIbHOCTH, YMEHHE COBepLIaTh
OCO3HaHHBIN BBIOOD Oynayuieit
npodeccuu u peann30BbIBATH
COOCTBEHHBIC KM3HEHHBIC IUIAHBI;
TOTOBHOCTb M CIIOCOOHOCTb K
o0pa3oBaHMI0O M CamM0O00pa30BaHUIO
Ha MPOTSHKEHUU BCEH XKU3HU;

- QaHAJIIM3UPOBATh MOJIyYEHHBIE B XO/1€
peleHus 3aauu pe3yibTaThl,
KPUTUYECKH OLIEHUBATh 1794
JIOCTOBEPHOCTb, IPOTHO3MPOBAThH
U3MEHEHNE B HOBBIX YCIIOBUSX;

- CaMOCTOSITEJIbHO COCTaBIIATH IUIaH
pemieHnss OpoOJeMBl €  y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEM Y MPEIIIOYTCHUI;

- _yMeTb OLEHMBATh PHUCKH U

- yMETh OIIEePHPOBATH
TTOHSITHSIMH: parnoHaIbHbIE,
UppalroHaIbHbIE,
noKa3aTesbHbIE,
norapupMHUUECKHE,
TPUTOHOMETPHUCSCKHE
YpaBHEHHsSI W HEPaBEHCTBA, HX
CUCTEMBI;

- yMETh OIIePHPOBATH
TTOHSITHSIMH: MHOTOTPAHHUK,
CCUeHHEe MHOTOIpaHHHKA, KyO,
napaiesienure/, npusMa,
UpamMuIa, ¢burypa u
MMOBEPXHOCTh BpalleHus,
MWIMHAP, KOHyC, miap, cdepa,
cedeHuss (QUTypbl BpaleHus,
TUIOCKOCTh, KacaroImasicsi chepsl,
WINHAPa, KOHyca, IUIONAIb
MTOBEPXHOCTH TUPAMHUIBI,
MpU3MBI, KOHYyCa, IMJIUHJPA,
miomaas cheprl, o0beM Kyoa,
MPSIMOYTOJIBHOTO
napajuiesienumnea,

CTCIICHHEBIC,

IMUPaMHUJIbI,




CBOEBPEMEHHO TPUHUMATH PEIICHUS
10 UX CHHIKEHMIO;

- copMupoBaTh TPHU3HABATH CBOE
NpaBO M TMPaBO APYTUX JIOAEH Ha
OIIINOKH.

NpU3MBblL, LWIMHIpa, KOHYCA,
mapa;, yMeHue  Hu300paxartb
MHOTOTPaHHUKU U TIOBEPXHOCTH
BpaIllEHUs1, UX CEYECHUsI OT PYKH,
C MIOMOIUIbIO YEPTEHKHBIX
UHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMETb paclO3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE;

yMEThb pacro3HaBaTh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- yYMEThb OIEPHUPOBATH
MOHATUAMU: IIPSIMOYTOJIbHAS
CUCTEMA KOOpPJMHAT,
KOOPJMHATBl TOYKH, BEKTOp,
KOOPJIHMHATHI BEKTOpa,

CKaJSIPHOE TNPOM3BEIEHUE, YO
MEXJIy  BEKTOpaMH, CcyMMa
BEKTOPOB, IIPOU3BE/IEHUE
BEKTOpAa Ha YHUCIIO; HAXOIUTh C
MOMOILBI0 M3YYEHHBIX (OpMyI
KOOPJMHATHI CEPEIUHBI OTPE3Ka,
paccTosiHuE  MEXAy  JByMs
TOYKAMH;

OK 04. Paborats B
KOJIJICKTUBE H
KOMaHje,

3P PEeKTHBHO
B3aMMO/IEHCTBOBAT
b C KOJIJIETaMHU,
PYKOBOJICTBOM,
KIIMEHTaMHU

- T'OTOBHOCTDb IIPOTHBOCTOATH

UICOJIOTHH IKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KceHo(hoouw,
JTUCKPUMHHAIIMKA 110 COLUATBHBIM,
PEIIUTHO3HBIM, PacoBbIM,

HAIMOHAJIBHBIM MPU3HAKAM;
- copmMupoBaTh HPABCTBEHHOE
CO3HAHHUE, ’TUYECKOTO TTOBEJCHUS;
- TOTOBHOCTh K TPYJly, OCO3HaHUE

IIECHHOCTHU MacTepcTBa,
TPYIOJTFOOHE;

- CTaBUTHh MNPOOJIEMBI U 3a/JauH,
JIOITy CKAFOIINE aJIbTepHATHBHBIC
pelICHuS;

- BIIQJICTh Pa3IUYHBIMH CIIOCOOAMU
OOIIEHHS U B3aUMOJICHCTBUS,

--apryMEHTHPOBAHHO BECTH
JIAAJIOT, YMETh CMST4aTh
KOH(JIMKTHBIC CUTYaIUH;

- pPa3BEepHYTO W JIOTHYHO HM3JIaraTh

CBOIO TOYKY 3pCHUA C
HCIIOJIb30BAHUECM SI3BIKOBBIX
CpCACTB;

COBMECTHAs IEATCIbHOCTD:
-  TOHMMATh H  HCIOJb30BaTh
IPEUMYIIEeCTBA KOMaHIHOH 51
WHIUBUyJIbHON paboTHI;

- BBIOHMpaTh TEMAaTHUKy M METOJbI
COBMECTHBIX JICUCTBUHA C YYETOM

- YMETh ONepUpOBaThH
MOHATHUAMU: CIIyYalHbIA ONBIT U
ClIy4daifHoe COOBITHE,
BEPOSITHOCTH CIIy4aliHOTO

COOBITHSA; yMETh  BBIUUCISTH
BEPOSITHOCTh C UCIOJIb30BAHUEM
rpaduyecKkux METO/IOB;
MPUMEHSTH (OPMYJIIBI CIIOKESHHUS
U YMHOXEHHS BEpPOATHOCTEM,
KOMOWHATOpHbIE  (aKkTBl |
dbopMyIbl TIpU pEIICHUHU 33]ady;

OLICHUBATh BCPOATHOCTHU
peaJIbHBIX COOBITHIA;
3HAKOMCTBO CO  CIIy4ailHbIMH
BEJIMYMHAMU; yMEHHE
NPUBOAUTH HPUMEPBI

MPOSIBIICHUST 3aKOHA OOJBIIMX
yuceJl B TNPUPOJHBIX |
OOIIECTBEHHBIX SBIICHUSX;

- YMETh CBOOOHO OIEPHPOBATH
MOHATUSMU: CTENEHb C LEIbIM
MIOKa3aTeNeM, KOpEHb
HATYpaJIbHON CTETNEeHH, CTENeHb
C palMOHAIBHBIM IOKa3aTelIeM,
CTETIEHb C  JEHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TIOKa3aTelIeM,
norapudm qucna, CUHYC,
KOCHUHYC u TaAHT'€HC
MIPOU3BOJIHLHOTO YHUCIIA;




OOLINX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

- KOOPJIWHUPOBAaTH U BBINOJIHAITH
paboTy B YCIOBHMAX pealbHOrO,

BUPTYaJIbHOTO u
KOMOMHHUPOBAHHOTO
B3aUMOICHCTBHSI;

- copMuUpoBaTh CaMOKOHTPOJb,

YMCETb NPUHUMATh OTBECTCTBCHHOCTD
3a CBOC IIOBCACHHC, CIIOCOOHOCTH
AalTUPOBATHECA K SMOIMOHAJIbHBIM

U3MEHEHUSAM U HPOSIBIIATH
TMOKOCTB, ObITh OTKPBITHIM HOBOMY;
- chopmupoBaTh  COLMAJIbHBIE
HaBBIKH, BKJIIOYAIOIIHE
CHOCOOHOCTh BBICTPANBAaTh

OTHONICHUS C JPYTUMHU JIIOJbMH,
3a00TUTHCS, MPOSBISATh HHTEPEC M
paspemaTts KOHQIHKTHI;

- c(hopMHUPOBATh NPUHATHIE MOTHBBI
U apryMEHTBI JAPYTUX JIOACH TIpH
aHaJIN3e Pe3yJIbTaTOB JCATEIIbHOCTH

- YMETh CBOOOJHO OIEpPHUPOBAThH
NOHATUAMU: Tpaduk (QyHKIUH,

oOpaTHas byHKIHA,
KOMIIO3UIUS byHKUIHMH,
JIMHENHas byHKIMS,
KBaJpaTHYHAas byHKLu,

CTereHHass (QYHKIUS C IEJIBIM
rokasaresem,
TPUTOHOMETPHUYECKHE (YHKINH,
o0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TIOKa3aTeNbHas |
norapudmuueckas  QyHKUUU;
yMEThb CTPOUTH rpaduku
(byHKIMH, BBINOJIHATh
npeoOpazoBaHus rpaduKoB
byHKIUi;

- YMETh HUCIIOJIb30BaTh IpaduKu
byHKUnR IS U3yUYEHHS
IIPOLIECCOB U 3aBUCHUMOCTEH IIPH
pelieHny 3ajad U3 JApYyrux
Y4eOHBIX TpEeIMETOB H W3
peambHOM  KHU3HM; BBIpaXKaTb
dbopMmytamMu 3aBUCHMOCTH
MEX]y BETMYMHAMU;

- CcBOOOHO ONepupoBaTh
MOHATUSMH: YETHOCTb (DYHKIUH,
MEPUOTUIHOCTD byHKIHY,
OrpPaHUYEHHOCTh byHKIMY,
MOHOTOHHOCTb byHKIHN,
KCTPEMYM ¢byHKIHY,
HauOoNblllee W  HauMEHbIIee
3HA4YEHUs byHKIUU Ha
MIPOMEXYTKE; YMETh HPOBOJHUTH
ucclieioBaHue QyHKIUHN;

- YMETb HCIIOJI30BaTh CBOMCTBA

u rpapuku  QyHKUMA AT
pelIeHus YpaBHEHUH,
HEpaBeHCTB M 3aJad ¢

napaMmeTrpamu; u3o0paxarb Ha
KOOPJAMHATHOM IUIOCKOCTH
MHO>KECTBA penieHuit
YpaBHEHMH, HEpPaBEHCTB U UX
CUCTEM

OK 05 - IIPUHATH TPaJAULIMOHHBIE |- yMEThb OIIEpUPOBATh
OcyiecTBiTh HallMOHAJIbHBIC, OOIIEYEIOBEUECKUE | MOHATHAMMU: cpenHee
YCTHYIO U T'YMaHUCTHYECKHE u |apudmernueckoe, Me/InaHa,
NUCbMEHHYIO JI€MOKPAaTU4YECKHE [IEeHHOCTH; HauOoJplllee W  HauMEHbIlee
KOMMYHHUKAIHIO - COBEpIIECHCTBOBATh S3bIKOBYIO M |3HAu€HUs, pa3Max, JUCIepcus,
Ha YUTATENIbCKYI0  KYJbTYpY  Kak |cCTaHIapTHOE OTKJIOHEHHE
TOCYAAapCTBEHHOM | CPEJCTBAa B3aUMOJAEHCTBUS MEXIy |4YHCIOBOro Habopa;, yMEHHE
A3bIke Poccuiickoi | J10AbMHU M TO3HAHUS MUDPA; U3BJICKaTh, HMHTEPIPETUPOBAThH




®denepanuu C - OCO3HAaTh IIEHHOCTH Hay4yHOH |HMHGpOpMAIHIO, MPEACTaBICHHYIO
y4eTOM NEeSTeNbHOCTH, TOTOBHOCTh |B Ta0nuIax, Ha Jauarpammax,
0COOEHHOCTEM OCYIIECTBIISITh MIPOEKTHYIO u | rpadukax, OTPaXKAIOIIIYIO
COLIMAJILHOTO U UCCIIEJIOBATENLCKYIO JIEATENBHOCTh | CBOMCTBA peallbHBIX IPOILIECCOB
KYJBTYPHOTO WHIUBUyaJIbHO U B TPYIITIE; U SABJIICHHUM,  TIPEICTaBIATH
KOHTEKCTa - BHOCHTD KOPPEKTUBBI B |uHpOpMAIMI0O C  TOMOIIBIO
NesTETbHOCTD, OIICHUBAThH | TAOJIHI] " uarpaMM;
COOTBETCTBUE pE3YyJIbTATOB LIESM, |HCCIENOBAaTh  CTATHCTUYECKUE
OIICHMBAaTh PUCKU  TIOCJIEACTBHI |/JaHHBIE, B TOM 4YHCIE C
NEeSITeNIbHOCTH; MIPUMEHEHHUEM rpaduyeckux
- BJIaJeTh HaBbIKaMH  y4e€OHO- | METOJIIOB u AIEKTPOHHBIX
HCCIIEIOBATENIbCKOM U TPOEKTHOM | CpeiCTB;
NesTeTbHOCTH, HaBBIKAMH | - yMETh OTepUpPOBATh
paszperieHus: mpoodieM; MOHATUSAMM: TOYKA, MpsMas,
- CO3/1aBaTh TEKCThl B PA3JIHYHBIX | TUIOCKOCTb, MIPOCTPAHCTBO,
dopMaTax ¢ y4yeToM Ha3HAYEHUS |BYTPAHHBIN yTOI,
uHdopmauu u LIETIEBON | CKPEIIMBAIOIIHAECS psiMBIE,
ayJIMTOPUH, BIOWpasi ONTUMAJBHYIO | MapaylieNbHOCTh u
bopmy MIPEICTABIICHUS U | IEePHEHANKYJISPHOCTh MPAMBIX U
BU3YaIH3aIlHH; TIOCKOCTEH, yIon  MeXIy
- BIIAJICTh HaBBIKAMH | IPSIMBIMH, YTOJI MEXIY MPsSMOI
MO3HABaTEeNbHOM peduieKCMH KaK |U  IUJIOCKOCTBIO, YIrod MEXIy
OCO3HAHMS COBEPIIAEMBIX JEUCTBUM | INIOCKOCTSIMHU, PACCTOSHHE OT
U MBICIUTENbHBIX TMPOIECCOB, HX | TOYKH hi (0] TUIOCKOCTH,
pe3yJabTaTOB M OCHOBAHUIM pacCTOsTHUE MEXAYy TPSIMBIMH,
paccTosinue MEXIY
TJIOCKOCTSIMU;
- yYMeThb UCHOJb30BaTh MpH
pelieHuu  3a1ady = M3y4YeHHBIC
(bakTbI u TEOPEMBI
TJIAHUMETPHH; yMEeHUe
OILICHHWBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIIETO MUPA;
OK 06 IlposBnsaTte | - TOTOBHOCTh K AKTUBHOMW |- YMETh pemiaTh TEKCTOBBIE
TPaKIaHCKO- JESATEIPHOCTH TEXHOJOTUYECKOW U |3aJladyd pa3HbIX THUIMOB (B TOM
NaTPUOTHUYECKYIO | COLMaIbHOU HANpPaBIEHHOCTH, | YMCIIe Ha TPOLEHTHI, AONH H
MTO3UITHIO, CIIOCOOHOCTH WHULIUUPOBATH, | YaCTH, Ha JBWXKEHHUE, pPaboTy,
JEMOHCTPUPOBATh | IUIAHUPOBATh M CAMOCTOSTEIBHO | CTOMMOCTh TOBapOB U YCHYT,
OCO3HaHHOE BBITIOJIHSTH TaKyIO JCSTEIHHOCTD; HaJorv, 3aJadyd u3 00JacTu
MOBE/ICHUE Ha - TUIAHUPOBaTh U  OCYIIECTBIATH | yIIpaBICHUS JTUYHBIMU u
OCHOBE JEUCTBUSA B OKpYXKAlOLIEH Cpele Ha|CeMEHHBIMU ¢uHaHCAMM);
TPaIUIIUOHHBIX OCHOBE 3HaHMs Lelei YCTONYMBOIO|COCTABIAThH BBIpKEHMUS,
00111eYeIOBEUECKH | pa3BUTHS YEIOBEUECTBA; ypaBHEHUSI, HEPaBEHCTBA M HX
X IIEHHOCTEH, - CaMOCTOSITENIbHO  OCYIIECTBIISTH | CHCTEMBI IO YCJIOBHIO 3a/1ayH,
MPUMEHSTH MO03HABATEILHYIO NEeSITEBHOCTD, | UCCIIEIOBATH MIOJTyYEHHOE
CTaHapThI BBISBJISITH  MIPOOJIEMBI, CTaBUTh U | pelIeHue U OIICHHBATH
AHTUKOPPYIIIMOHH | (POPMYJIHPOBATH COOCTBEHHBIE | TPABJOMIOI00HOCTh
OT0 TOBEICHHUS 3a/1a4u B 00pa30BaTeNbHOM | pE3yJIbTATOB;
NeSTeTbHOCTH u KUZHECHHBIX
CUTYyaIusX;

- crmoco0cTBOBaTh (HOPMUPOBAHUIO U
IPOSIBJIICHUIO IIUPOKOH SPYIHINH B




pa3HBIX 00JIACTSIX 3HAHHMA, TOCTOSTHHO
HIOBBIIIATH CBOW 0Opa30BaTeNbHBIN U
KyJIbTYPHBII YPOBEHbD;

- chopMHUpOBaTH,
CIIOCOOHOCTh ~ MTOHMMATH
TO3UIMK APYTOTO YeJIOBEKa

pa3BUBaTh
MHp €

OK 07
ConeiicTBOBaThH
COXPaHEHUIO
OKpYKaroleun
cpenpl,
pecypcocoepexeH
u1o, 3¢ (HeKTUBHO
IIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYyaIIUSIX

JIeHCTBUS,
OKpY Karoleu

- He  NIpUHHUMATh
IPUHOCSIINAE  Bpe]
cpene;

- YMETb IIPOrHO3UPOBATH
HEeOJIaronpusaTHbIE  JKOJIOTUYECKHE
MOCIIEACTBHS IIpeIITPUHUMAEMBIX
JIEHCTBHMN, IPEAOTBPAILATh UX;

- PacIIUpUTH OMBIT ACSITEILHOCTU
9KOJIOTMUYECKOI HalpaBiIEHHOCTH;

- pa3pabarelBaTh IUIaH pELICHUS
npoOJeMbl ¢ y4eToM  aHalu3a
MUMEIOLINXCS MaTepUaIbHBIX "
HeMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIJISITH Li€JICHAIPABICHHBIN
MIOUCK TIEpEHOCca CPEJICTB U CIIOCOOOB
JnecTBus B MPO(ECCHOHAIBHYIO
cpeny;

- YMeTb IIE€PEHOCUTh 3HAHUSI B
NO3HABATEJIbHYI0O W MPAKTHUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- @IpeiaraTb ~ HOBBIE  IPOEKTHI,
OLICHMBATb UJIEH C MTO3ULUU HOBHU3HBI,
OpPUTMHAJIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

- J1JaBaTh OLIEHKY HOBBIM CUTYallUsM,
BHOCHTH KOPPEKTUBBI B
JESITENIbHOCTb, OLIEHNBATh
COOTBETCTBHUE PE3YJITATOB LIECIISIM.

- YMETh
MOHSITUSAMU:
HETpepbIBHAS GyHKITHS,
MPOW3BOJHAs, TepBOOOpa3Has,
OTIpeJIeIEHHBIN MHTETPaT;, YMETh
HAXOUTh MIPOU3BOHBIC
3JIEMEHTaPHBIX byHKIMH,
UCTIONB3YS CIIPaBOYHbBIE
MaTepHalibl;  HCCIEIOBaTh B
MPOCTEHIINX caydasx (yHKIUH
HAa MOHOTOHHOCTb, HAaXOJUTh
HauOONbIINE U HaWMEHBIIIHE
3HAa4YeHUs (DPYHKIMIA; CTPOUTH
rpaduku MHOTOUJICHOB C
WCTIOJIb30BaHUEM ammapara
MaTeMaTH4eCKOTo aHalu3a;
MPUMEHSATHh TPOU3BOAHYIO TpPHU
pelleHnn 3a7ad Ha JIBHKEHHE,
pemaThb NPaKTUKO-
OpUEHTHpPOBaHHbIE 3a7aud Ha
HanOoNpIINE W HAaUMEHBINNE
3HAaYECHHs], HA HAXOXKICHHE My TH,
CKOpPOCTH M YCKOPEHUS;

- YMETh OTIepUPOBATh
TIOHSATHSIMH: JIBIDKEHUE B
MIPOCTPAHCTBE, Mo100HbIE
¢buryper B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOILIEHUE
IJIOIAJeH  IOBEPXHOCTEH W
00beMOB TOAO0HBIX (huryp npu
pelIeHIH 3a1a4;

- YMETh BBIYHCTISTh
reOMeTpHUECKUE BEJIMYMHBI
(mvHa, yroJ, miIomaab, o0beM,
IJI0IIAb MIOBEPXHOCTH),
UCTIONB3YS W3YyYEHHBIE
(hOpMYJIBI B METO/THI,

OTIePUPOBATH
byHKIHS,

[K 1.1.
Pa3pabateiBath
TEXHUYECKOE
3aJ[aHue COTJIACHO
TpeOOBaHUAM
3aKa3uuKa

- KOOPJMHHUPOBATH M  BBINOJHATH
paboTy B YCIOBHSX peajgbHOTO,
BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- TOTOBHOCTb K aKTUBHOU
JIEATEIbHOCTH TEXHOJOTUYECKOU U
COLIMAJIbHOU HaIIPaBJICHHOCTH,
CIIOCOOHOCTh VHULAAPOBATH,
IUIAHUPOBATh M CAMOCTOSITEIBHO

- YMeTh CBOOOJHO ONEpUpPOBAThH
HOHATHSMHU: TBIKECHUE,
NapajuIeIbHbII [IEpEHOC,
CUMMETpHS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue noaoous,
nofo0HbIe  (QUTYpBI;  yMETh
pacro3HaBaTh paBHBIE "
110/100HbIE (DUTYPBI, B TOM YHUCIIE
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BBITIOJIHATH TaKylO JESTEIbHOCTD; B pUpoJe, HCKYCCTBE,
- mpemiaraTh  HOBBIE  TPOEKTHI, | ApXUTEKTYPE; YMETh
OLICHMBATh UJIEH C MO3ULUU HOBU3HBL, | UCIIOJIB30BATh T'€OMETPUUYECKUE
OpPUTHHAJILHOCTH, MPAKTHYECKOH | OTHOIICHHUS, HaXOJWUTh
3HAYUMOCTH; reoMeTpUUYECKUe BEJIMYUHBI
(nmuHa, yroj, miIomagb, 00BHeM)
IIpU pelIeHUU 3a1ad U3 APYTux
y4eOHBIX TPEAMETOB M U3
pEeabHOM KU3HU
- yYMeTh UCHOJb30BaTh MpH
pelleHnn  3aJad  U3Yy4YCHHbIE
(bakTbI u TEOPEMBI
IUTAaHUMETPUH; yMEHHE
OILICHHWBATh pa3Mepbl OOBEKTOB
OKpY)KaloIlIer0o  MUpPa;  yMETh
BBIYHCTISTH reoMeTpUYecKre
BEJIMYHMHEI (nnmuHa, yroJl,
wiomanb, o00beM, IUIOWAAb
MIOBEPXHOCTH), HCIIONB3YS
M3Yy4YEeHHbIE (OPMYIIBI U METOIBI;
IIK 1.2. |- BHOCHUTH KOPPEKTUBBI B|- yMEeTb CBOOOJHO ONEPHUPOBATH
[TpoBoaUTH NeSITENIbHOCTbD, OLICHUBATH | TOHATHIMHU: JBUKEHHE,
IPEIITPOEKTHBIN COOTBETCTBHE PE3YJIbTATOB LEJSIM, | TapaJljIeIbHbII HEPEHOC,
aHaIIN3 JUIs | OLIGHWBAaTh  PUCKU  TIOCJEJICTBUM | CHMMETpUsS Ha TUIOCKOCTH U B
pa3zpaboTKu JIESITENIbHOCTH; MIPOCTPAHCTBE, MIOBOPOT,
TU3alH-TIPOEKTOB | - KOOPAMHHUPOBATH M  BBINOJHATH | MpeoOpa3oBaHue noxoous,
paboTy B  YCIOBHMSIX pEalbHOTO,| HOJOOHBIE  (QUIypbl;  YMETh
BUPTYaJIbHOTO U KOMOMHHMPOBAHHOTO | paCIIO3HABATh paBHBIE u
B3aMMO/ICHCTBUS, 1o00HbIe GUTYPBI, B TOM YHCIIE
- TOTOBHOCTh K aKTHUBHOM | B pupose, HCKYCCTBE,
NESATEIbHOCTH TEXHOJIOTUYECKOW M | apXUTEKTYPE; YMETb
colMaIbHOU HAIPaBIEHHOCTH, | UCTIONB30BaTh T€OMETPUYECKHE
CIIOCOOHOCTh WHULUUPOBATh, | OTHOILIEHUS, HaXOJUTh
IUIAHUPOBAaTh M CAMOCTOATENHHO | FEOMETPHUYECKUE BEJIMUNHBI

BBITIOJIHSTH TaKYyIO JCSATEIHHOCTD;
npeaiaraTh HOBEIC MIPOCKTHI,
OLICHUBATh HJICYU C IMO3HUI[UH HOBH3HEI,
OPUTHHAIBHOCTH, MPaKTUYECKOU
3HAYNMOCTH;

(nnmuHa, yroj, mwiom@anab, 00beM)
MPHU PEIICHUH 3aJad M3 JAPYTUX

y4eOHBIX TpPEeIMETOB H W3
peaNbHOM KU3HU

- yYMeThb UCHOJb30BaTh MpH
pelleHny  3a7ad4  U3y4YCHHbIE
(baxThI u TEOPEMBI
TUTAaHUMETPHH; yMEHHE
OLIEHHBATh pa3Mepbl OOBEKTOB
OKpY>KaroIlIero Mupa;

- yYMeThb pemiath TEKCTOBHIC

3a/1ayd pasHBIX THUIOB (B TOM
YUCJI€ HAa TMPOLEHTHI, JOJH U
4YacTH, Ha JBWXKEHHUE, pPaboTy,
CTOMMOCTb TOBapOB M YCHYT,

HQJIOTH, 3aJa4u U3 oljactu
yTpaBICHUS JTUYIHBIMU u
CEMEHHBIMU (dbuHaHCaMN);
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COCTaBJIATH BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MU HUX
CUCTCMbI IIO0 YCJIOBHWIO 3aJiayu,

HCCIIeI0BATh HOJY4YEHHOE
peleHue u OLIEHHBATh
NIPaBIONOI00HOCTh
pE3YyJIbTATOB;
I1K 14 + BHOCUTh KOPPEKTHUBbI B - YyMETb pellaTh TEKCTOBbIE
[TpousBoauThH esITENIbHOCTD, OLICHMBATH 3aJ]aul pa3HbIX TUIOB (B TOM
pacyeTbl TEXHUKO- [COOTBETCTBUE  pE3yJIbTATOB  LEJIAM,| YUCIE Ha MPOLEHThl, JOJIH U
HKOHOMUYECKOTO  [OLIEHUBATh pHUCKHU NOCJIEACTBUM| YacTH, Ha JBHXKEHHUE, padorty,
000CHOBaHUs e TebHOCTH; CTOMMOCTb TOBapoB M YCIYT,
peIaraeMoro - KOOpAMHHMPOBaTb M  BBINOJHATH HAJOTH, 3a7adyd U3 00JacTu
IPOEKTa paboTy B YCIOBHMSIX  peajbHOIO, yIpaBICHUS JMYHBIMU u
BUPTYaJIbHOIO U KOMOMHHPOBAHHOI'O| CEMEMHBIMU ¢uHaHCAMM);
B3aUMOJICHCTBHUS; COCTaBIISATh BBIpa)KEHUS,
- TOTOBHOCTh K aKTUBHOM| ypaBHEHMsI, HEpaBEHCTBA M HX
MEeATeIbHOCTH  TEXHOJOIMYECKOW U CUCTEMBI IO YCIIOBHMIO 3aJlauH,
COLIUAJIBHON HaIMpaBJIEHHOCTH,| UCCIIEA0BATh HOJIY4EHHOE
CIIOCOOHOCTh MHHUIIMUPOBATh, PELICHUE u OLIEHUBATh

MIAHUPOBATH u CaMOCTOATCIIbHO|
IBBITIOJIHATDH TaKYIO ACATCIIbBHOCTD,

- paspabaTbiBaTh IIJIJaH  PEIICHUS]
mpoOJeMBl € y4eToM  aHalu3a
IMMCHOITUXCA MaTCpHraJIbHBIX |

HEMaTepUAIbHBIX PECYPCOB

MPaBIONIOI00HOCTh PE3yJIbTaTOB
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJbHOM JUCIIATLIAHBI

2.1. O6bem gucumnanHbl U BUAbI y4ebHoW paboTbl

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl I CHUTLTHHBI 208
B T.4.

OcHoOBHOe coiep:KkaHue 153
BT. 4..

TEOPETHUECKOE 00yUeHHE 64
MPAKTUYECKUE 3aHITHUS 89
I[MpodeccuonaibHO-OpHEHTHPOBAHHOE COJlePKaAHUeE (COepKAHNE 25
NPHUKJIATHOTO MOAYJIs1)

BT. 4..

TEOpeTHYecKoe 00yueHue -
IIPAKTUYECKUE 3aHATUS 25
Koncyabranuu 12
IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 18
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2.2. TemaTHyecKkuii IJIaH U CoAcpKaHuEe NUCHUITJIUHDBI

HanmenoBanue pa3iesioB u Coaeprxanue yueOHOro marepuasia (0CHOBHOE U NPodeccHoHAIBHO- O0bem DopmHpyeMble
TeM OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTHYECKHE 3aHITHS, 4acoB KOMIIEeTeHIIUH
MPUKJIATHOH MOAYJIb (MIPH HAJIMYMH)
1 2 3 4
Beenenne Coaep:xanue yueOHOro MaTepuaJia 1 OK 01, OK 02,
MareMatrka B HayKe, TEXHHKE, IKOHOMHUKE, HHOOPMAITMOHHBIX TEXHOJOTHIX OK3, OK 4, OK 05,
U INPaKTUYECKON NeATeNbHOCTH. Llenmm W 3amauu M3ydeHuss MaTeMaTHKU B 1 OK 06, OK 07
YUIPESKIEHUSIX CPEeTHEro MpoheCcCHOHATBFHOTO 00pa30BaHHUS.
Paznea 1. UucnoBble GyHKINM
Tema 1.1 Conep:kanue y4e0HOT0 MaTepuaa 4 OK 01, OK 02,
[ToBTOpEeHME 6a3UCHOTO ToxxnecTBeHHbIE TPEOOpPa30BaHUS ANTEOPANUECKUX BHIPAKECHHIM. ) OK3, OK 4, OK 05,
MaTepuaia Kypca anreopsl JIuHelHbIe ¥ KBaJpaTHbIC YpaBHEHUS M HEPABEHCTRBA. OK 06, OK 07
OCHOBHOU IIKOJIBI BxonHasi KOHTpPoJIbHAsA padoTa 3a KYPC OCHOBHOM HIKOJIbI 2
Tema 1.2 Conep:kaHue y4e0HOI0 MaTepuasa 4 OK 01, OK 02,
PasBuTre MOHATHS O YUCIE Hensie u panumoHanbHble uncna. PammonanbHbie apobu. WUppamumonanbHbie OK3, OK 4, OK 05,
yuciaa. MHOXECTBO JI€MCTBUTENBbHBIX 4YHcCeN. [IpoIeHTHbIE BBIUYMUCICHHUS. ) OK 06, OK 07
UwucnoBas npsimast. [IpubnkeHHbie BhIYuCIeHUS. [IpuOimKkeHHOE 3HAYCHUE K 1.1, TIK 1.2, TIK
BEJIMYUHBI M IOTPEITHOCTH TPHOIMKEHUH. 1.4
IIpodeccuonaibHO-OpMEHTHPOBAHHOE COJIeP:KaHUE (COolepPKAHNE
NPHUKJIATHOTO0 MOIYJIS) )
B TOM YHCJIC, TPAKTUICCKUX 3aHITHH
[IporieHTHBIE BBIUKCIICHHS B 3a/1a4ax Ju3aiiHepa
Tema 1.3. Coaeprxanue yueOHOT0 MaTepuaJia 6 OK 01, OK 02,
Uucnosbie QyHKIIUN v OK3, OK 4, OK 05,
Omnpenenenue uyucioBod ¢yHKMUA. OO0NAacTh OMpENeIeHUsST M MHOMKECTBO OK 06. OK 07
3HaueHui; rpaduk Gynkpn. CriocoObl 3a1aHust QyHKIHA. ’
[Toctpoenne tpadukoB (YHKIHH, 3aJaHHBIX Pa3TUYHBIMH CIIOCOOAMHU. )
CpoiicTBa (hyHKIMH: MOHOTOHHOCTh, Y€THOCTh, HEUETHOCTh, OTPAaHHUEHHOCTb,
MepUOAUYHOCTh. [IpoMexyTku Bo3pacTanus, yObIBaHms. VcciemoBanue
(GYHKITMH 1O cXeMe
IIpakTu4eckux 3aHATHA 3

[TpakTraeckast pabota Nel CpoiicTBa QyHKIHH.
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| Kontposibnas paGota

Pa3nen 2. Tpuronomerpus

Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia 13 OK 01, OK 02,
Tpuronomerpuyeckue UucnoBast  okpykHOcTb. CHHYC, KOCHHYC, TAaHI€HC W KOTaHI€HC OK3, OK 4, OK 05,
byHKIIT MpOU3BOJIBHOIO yrua. PaguanHas mepa yria. YwucioBas OKpYKHOCTb Ha OK 06, OK 07

KOOPAMHATHOMW IUIOCKOCTH.

Cunyc, KOCHMHYC 4yuciaa. TaHreHc u KOTaHreHc uucia. (OCHOBHBIE

TPUTOHOMETPUUECKHUE TOKIECTBA. ’

®opmynbl ipuBeneHus. [IpeoOpazoBanmsi TPOCTEHIITUX TPUTOHOMETPUIECKUX

BBIPAKCHUM.

DyHKIUA y = Sin X, €€ CBOWCTBA U rpaduK.

@OyHKIMS Y = cos X, e€ CBOMCTBa U rpauk.

[TepuoanunocTs, nepuoa. OyHKIMS y = tg X, CBOMCTBA U TpaduK

IIpakTHyeckue 3aHATHSA

Pemenue 3anau @opmMyisl npuBeICHHUS. 2

[IpeoOpa3oBanus rpagKOB TPUTOHOMETPUIECKUX (PYHKIIUI. 3

[IpeoOpazoBanms MPOCTEHIITMX TPUTOHOMETPHUIECCKUX BBIPAKESHUH. 3

[Tpaktuueckas padota Ne 2 Pemienue ynpaxxHeHUH 2

KonTpoabHnas pabora 1
Tema 2.2. Coaeprxanue yueOHOIro MaTepuaJia 16 OK 01, OK 02,
Tpuronomerpuyeckue ApkcuHyc, apKKOCUHYC, apKTaHreHc uncia. [Ipocreiimme OK3, OK 4, OK 05,
ypaBHEHUs TPUTOHOMETPUUECKUE YPAaBHEHUS. ) OK 06, OK 07

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM. MeToIbl pellIeHUs] ypaBHEHUN.

OpHOpOJHBIE YPABHEHUSI.

IIpakTH4eckue 3aHATHA

[Ipocreiimne TPUrOHOMETPUUECKUE YPABHEHMUS. 5

Pemienne TpUroHOMETpUYECKUX YPaBHEHHM. 6

[TpakTrueckast pabota Ne 3 Turmel pemieHns TPUrOHOMETPUUYECKUX YPaBHEHHM 2

KoutpoJasHas padora 1
Tema 2.3. Conep:kaHue y4e0HOIr0 MaTepuaa 9 OK 01, OK 02,
[IpeoOpaszoBanue CuHHyC 1 KOCUHYC CyMMBI U Pa3HOCTH JIBYX YIJIOB. TaHI€HC CyMMBI U OK3, OK 4, OK 05,
TPUTOHOMETPUYECKUX pa3HoCTH ABYX yriioB. CHHYC U KOCHHYC ABOMHOTO yria. @opMyIsl 5 OK 06, OK 07
BBIPaKCHUIN noJIoBUHHOrO yria. [IpeoOpa3oBaHue cymMmbl B IPOU3BEIEHUE U

IIPOM3BEICHUS B CYMMY.

IIpakTHyeckue 3aHATHSA 6
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Pemenue 3amau [Ipeobpa3zoBanne TPUTOHOMETPHUECKUX BBIPAKECHUH

KonTtpoubnasi padora

Pasznea 3. [lpouszBoanas GyHKuumn

Tema 3.1 IlocnenoBarensHoct | Coaepxxanue yueOHOro MaTtepuajia 1 OK 01, OK 02,
ITocnegoBarensuocTd. CIOCOOBI 3aMaHUs M CBOMCTBA YHCIOBBIX OK3, OK 4, OK 05,
nocnenoBarenbHocTel. [loHsITHE O TIpEeaene mocien0BaTeIbHOCTH. 1 OK 06, OK 07
[Tpupamenne aprymenra, npupanienue GyHKIuU. beckoHeuHo yObIBaroIas
T€OMETPUYECKAsl IPOTPECCUS U €€ CyMMa.
Tewma 3.2. [IpousBoanas Conep:kaHue y4eOHOT0 MaTepuaa 3 OK 01, OK 02,
dbyHKIHH. Ornpenenenue MPOU3BOIHOM, €€ TECOMETPUUSCKUA M (PUBUUSCKHUIA CMBIC]T. 1 OK3, OK 4, OK 05,
[TpaBusa npou3BOJAHBIX CYMMBI, PA3HOCTH, POU3BEICHHS], YaCTHOTO. OK 06, OK 07
[IpakTnyeckune 3aHATHA )
Texnuka quddepenuupoBanus. Pemienue 3amau
Tema 3.3. IIpumenenune Coaeprxanue yueOHOro MmaTrepuaJia 7 OK 01, OK 02,
IPOU3BO/IHOM YpaBHEeHHE KacaTenbHOU K rpaduky QyHKIIUH. OK3, OK 4, OK 05,
HccnenoBanue GhyHKIMA HA MOHOTOHHOCTD U DKCTPEMYMBI. OK 06, OK 07
[TpumeHneHre POU3BOTHON K UCCIIECIOBAHUIO (DYHKIUI M MOCTPOCHHIO 1 IK 1.1, TIK 1.2, IIK
rpadukoB. [Ipumepsl NCITOB30BAHUS TPOU3BOTHOM JIJIs1 HAXOXKICHUS 1.4
HaWJIYUIEro PEICHMs B IPUKJIAIHbBIX 3aa4ax.
IlpakTH4yeckue 3aHATHSA
[Ipaktuyeckas padora Ne4 MccnenoBanue GpyHKINH ¢ TTOMOIIBIO 2
MIPOU3BOAHOM
KoHTpoJibHas padoTa 1
IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (comep:xxaHue
NMPHUKJIAHOT0 MOLY/JIs1) 3
B TOM YHCJIE, TPAKTUYECKUX 3aHITHH
Haxosx/ieHne onTuMaabHOTO pe3yJibTara B 3a/1a4ax TYMaHUTApHOTO poduis
KoncyabTanmuu 4
Hroro 3a 1 cemecTp 68
Paznea 4. [lapajiejJbHOCTh U NEePHEHIUKYJISIPHOCTH B IPOCTPAHCTBE OK 01, OK 02,
Tema 4.1. Conep:kaHue y4e0HOT0 MaTepuaa 7 OK3, OK 4, OK 05,
[TapannenbHOCTH B Crepeomerpusi. OCHOBHBIC ITOHSTHSI CTEPEOMETPHHU: TOUYKA, TIPSIMAsi, OK 06, OK 07
MIPOCTPAHCTBE MJIOCKOCTh, MPOCTPAHCTBO. AKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 4

MapaJuIeIbHbIE U CKPEIIHUBAKOLINECS IPSMBIE. YTOJI MEXKIY NPSMBIMU B
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IIPOCTPAHCTBE.
[TapannensHble npsiMast ¥ IIOCKOCTh. [IpU3HaK mapayieabHOCTH MPSIMO 1
IUIOCKOCTH.

[TapannenbHble U epeceKaroLecs IIOCKOCTH, UX WIUTIOCTPALUs Ha MOJEIIAX.
PaBencTtBo OTPEC3KOB MapaUICIIbHBIX IPAMBIX, 3aKJTFOUCHHBIX MCXKIY
napajieNIbHbIMU TIIOCKOCTSIMHU. IlapaniensHoCTh TMHUN epeceueHust IByX
IJIOCKOCTEN TPEThEH IJIOCKOCTBIO. [lapamiensHoe NpOeKTHPOBAHNE.
N300pakeHre NpOCTpaHCTBEHHBIX (Uryp.

HpaKTuquKue 3aHATUSA

Peuienue 3a1a4 Ha B3aMMHOE PACIIOJIOAKEHUE MPSIMBIX U IJIOCKOCTEH. 2
KourtpoabHas padora 1
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia 11 OK 01, OK 02,
TleplieH MKy TAPHOCTS B [TepnienaAnKyAsspHOCTH NpSIMBIX. [lepneHIuKyIIpHOCTh TPSMOM U TIOCKOCTH, OK3, OK 4, OK 05,
HpOCTpAHCTRE €€ WUIIOCTpalus Ha UMO,[[CJISIX. [leprieHquKyasip ¥ HAKJIOHHAS K IJIOCKOCTH, OK 06, OK 07
MPOEKIMSI HAKJIOHHOW Ha IUIOCKOCTh. Teopema O Tpex MNepneHAuKyIspax. 6 IK 1.1, I[IK 1.2, T[IK
PaccrosiHEe OT TOYKH 10 IUIOCKOCTH. 1.4
[lepnenauKkynsipHbIE TUIOCKOCTH, UX WJUIFOCTPALMS HA MOJEINAX, MPU3HAKUA U
CBOMCTBA. JIBYIpaHHBIN yroJj, JUHEHHBIN YO ABYTPAHHOIO yIJIa.
I[MpakTn4yeckmne 3aHATHSA )
Pemenue 3a1a4 Ha NEPHEHAMKYIAPHOCTD NPSIMOM U IJIOCKOCTH
KonTpoabHnas pabora 1
IIpodeccnonanbHO-0pMEeHTHPOBAHHOE COJlep:KaHMe (colep:KaHue
NPHUKJIATHOTO MOIYJIS)
B TOM YHCJIC, TPAKTUICCKUX 3aHITHH 2
[TapannenbHble, NEPHEHAMKYJSIPHbIE W  CKPEIIMBAIOLIMECS TNpsSMbIE B
HCKYCCTBE
Tema 4.3. Conep:kaHue y4e0HOT0 MaTepuasa 3 OK 01, OK 02,
Koopaunats! 1 BEKTOpHI JlexkapToBbI KOOpIMHATHI B TpocTpaHcTBe. DopMysia pacCTOSHUS MEXIY 2 OK3, OK 4, OK 05,
JBYMsI TOUKaMU. Y paBHEHUs chepbl U TIIOCKOCTH. PopMyIia pacCTOSHUS OT OK 06, OK 07

TOYKH JO IJIOCKOCTH.

BexTopsl. Moayine BekTopa. PaBeHCTBO BekTOpOB. Cll0)KEHHE BEKTOPOB U
YMHOKE€HHE BEKTOpa Ha YNCI0. YTO0J Mexay BekTopamu. KoopanHars!
BekTOopa. CKaysipHOE MTPOU3BENEHNE BEKTOPOB. KoslmMHeapHble BEKTOPBI.
Pasnoxenune BekTOpa 1o IByM HEKOJUIMHEAPHBIM BekTopaM. KoMIutaHapHbie
BEKTOpBI. Pa3nokeHne BEKTOpa [0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM
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[MpakTnyeckne 3aHATHA
[TpakTrueckast pabota Ne5 BekTopbl B MPOCTPaHCTBE

Pasnea S. IlepBooGpa3nasi M HHTErpaJ

Tema 5.1. Conep:xxanue yueOHOro MaTepuasa 13 OK 01, OK 02,
HepBoobpasHast 1 HHTETpa IepBoobpasuas Gpynkuun. OCHOBHOE CBOIMCTBO TIEPBOOOPA3HOIA. OK3, OK 4, OK 05,
[IpaBuia  BbluuciaeHus 1nepBooOpa3HbiX. [loHsATHE  HeompeneneHHOTro OK 06, OK 07
unterpana. [loHsTme 00 omnpeaenéHHOM HHTErpaje Kak  IUIOMAAH IK 1.1, IK 1.2, TIK
KPUBOJIMHEWHOW TpaIeiuu. 7 1.4
Beruucnenne momaneit ¢uryp. @opmyna Hprotona-Jleiionuna. ITpumepst
MPUMEHEHUsl MHTerpajia B (u3uke U reomeTpuu. Bropas mpousBogHas u ee
(bU3HYECKUN CMBICTL.
[MpakTnyeckune 3aHATHSA 1
Haxoxenue nepBooOpa3HbIX. ’
Beluncnenue MHTErpaios.
KoHnTpoJibHasi padoTa 1
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKAHUE (COIepPKAHNE
NMPHUKJIATHOTO0 MOMY/JIs1)
B TOM YHCJIE, TPAKTUYECKUX 3aHITHI 2
[TpuMeHeHns HHTErpasa B 3a7a4ax NpoQecCHOHATBHON HAIPABICHHOCTH
Pa3znen 6. MHOTOrpaHHUKH M TeJIa BpalleHUsl
Tema 6.1. Conep:kanue y4e0HOIro MaTepuaJa 12 OK 01, OK 02,
MHororpaHHuKu MHororpanHuk. BepmuHbl, pebpa, TpaHd MHOTOTpaHHMKA. BBIMyKiIbIE 5 OK3, OK 4, OK 05,
MHororpaHHuku. [Ipusma, ee ocHoBaHus, OOKOBBIE peOpa, BbICOTa, OOKOBAas OK 06, OK 07

noBepxHOCTh. IIpsiMags wu HaxkioHHas npusma. llpaBuibHas npusMa.
[Tapamnenenunen. [IpssmoyronsHbit napamienenunen. Kyo.

[Mupamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTH.
TpeyronpHas nupamuaa. [IpaBuibHasg nupamMuga. Y ce4eHHAs TUpaMUa.
Ceuenus Ky0a, MpU3MBbI, TUPAMUIBI.

[IpencraBienre o MpaBWIBHBIX MHOTOTpaHHHMKAX (TeTpas’Ap, KyO, OKTasap,
JOJIEKa’Ip U UKOCAIP).

CummMmerpuu B KyOe, B mapasuienenurnese, B npusme u nupamuzae. [lonsrtue o
CUMMETPUU B MPOCTPAHCTBE (LIEHTpajbHAas, OceBas, 3epKaibpHas). [Ipumepsl
CUMMETpHUI B OKpY>KaIOIlIeM MUpE.

[Tonsitue 06 o6beme Tena. OTHoMIeHHe 00BeMOB TOAOOHBIX TelT OOBEMBI
MHOTOTPaHHHUKOB.

K 1.1, IIK 1.2, TIK
1.4
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HpaRanecKne 3aHATHUSA
Brruucnenue MMOBEPXHOCTHU U o0beMa IMPU3MBEIL.
Brrunciaenue ITOBEPXHOCTHU U o0Bema MUpaMuJbl.

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COEepP/KaHMe (Conep:KaHue
NMPHUKJIAHOT0 MOLY/JIs1)

B TOM YHCJIE, IPAKTUYECKUX 3aHATHH

[Ipumepsl cHMMeETpHI B KYJIBTYPE U HCKYCCTBE

Beruucnienue miomaei miockux Guryp.

Tema 6.2.
Tena BpareHus

Conep:kaHue y4e0HOIro MaTepuaJa

11

IIpsimoli KpyroBoi HMIMHIP U €ro AIeMEHThL. OceBble CEYEHMSI U CEUECHUS
napajuleJIbHbIe OCHOBAHUIO NunHApa. PopMyiia 1 HaX0XKACHUS IUIoLIan
OO0KOBOI OBEPXHOCTH LIWJIMHAPA

[Ipsmoit KpyroBoil KOHYC, €ro 3IeMeHThl. OCEBbIE CEUYEHUS U CEYEHUS
napajiesibHble oOcHOBaHUI0. DopMyria JUIst HaX0XKIASHHS TUIOIIAI OOKOBOM
ITOBEPXHOCTH KOHYCA.

[ap u cdepa, kacaTenpHast MIOCKOCTD K cepe. [lnomans moBepxXHOCTH
chepsr

OOBeMBI TeJ BpalICHHSL.

[MpakTn4yeckne 3aHATHSA
Brruncnenue moBepxHoCTH U 00beMa [UITUH/IPA.
Brruncnenne noBepxHocTu U 00bemMa KOHyca.

— N

KonTpoJsbnasi padora

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKAHUE (COIepPKAHNE
NMPHUKJIATHOTO0 MOAY/JIs1)

B TOM YHCJIE, TPAKTUUECKUX 3aHITHI

Brruucnenue miomianei 1 00beMOB TeJl BpallieHUs

[TocTpoeHue pa3BepTOK Te BpalllCHHs

[\

OK 01, OK 02,
OK3, OK 4, OK 05,
OK 06, OK 07

TK 1.1, TTK 1.2, TIK
1.4

Pa3nes 7. CtenenHasi, nokasarejibHasi M Jiorapugmuieckass QyHKIHH

Tema 7.1.
Crenenn u kopHu. CreneHHast

GbyHKIHS

Conep:kaHue y4eOHOI0 MaTepuaja

=)

Kopens cTenenn n > 1 1 ero cBOMCTBA.

Crenenb ¢ pallMOHANIBHBIM MOKa3aTeseM U e€ cBolictBa. [loHsTre o crenenu ¢
NEUCTBUTEILHEIM ITOKa3aTese. CBOMCTBA CTENEHH C JEUCTBUTEIHLHBIM
MOKa3aTeJIeM.

Penienue nppanyoHaabHbIX YPaBHEHHI

HpaKaneCKne 3aHATUSA

OK 01, OK 02,
OK3, 0K 4, OK 05,
OK 06, OK 07
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CBoiicTBa cTENEHN

Tema 7.2. Iloka3arenabHas Conep:xanue 6 OK 01, OK 02,
Gynkuuns [TokazarenpHast pyHkus (dKcroHenTa). CBoicTBa u rpaduk. OK3, OK 4, OK 05,
Pelenye nokas3aTellbHBIX YPaBHEHUIA. 3 OK 06, OK 07
[TokazaTenbHbIE HEPABEHCTBA.
[MpakTnyeckne 3aHATHSA 3
Pemienue nmokasarenbHbIX YPaBHEHUN U HEpaBeHCTB. Penenue 3agau
Tewma 7.3. Jlorapudmudeckas Coaep:xxanue y4eOHOro MaTepuaJia 8 OK 01, OK 02,
GyHKIHsA Jlorapudm umcna. OcHOBHOe Jorapudmudeckoe ToxaecTBo. CBOMCTBA. OK3, OK 4, OK 05,
Jlorapudm npousBeaeHNs, YACTHOTO, CTEIIEHU. J[eCATHIHBIN TorapudMm. ) OK 06, OK 07
Jlorapugm mpou3BeIeHHs, YaCTHOTO, CTENEHH. JIeCATHYHBIN M HATypabHBII MK 1.1, IIK 1.2, TIK
norapumpl, YUCIIO €. 1.4
I[MpakTnyeckne 3aHATHSA
[IpeoOpa3oBanue BBIpAKEHUH, COACPIKAIINX JIOTAPU(PMBI. 1
Pemenue norapudMuydecknx ypaBHEHUH U HEPABEHCTB. 1
[TpakTiaeckasi padora Ne7 Pemienue jorapuyMUIecKuX YpaBHCHUN 2
KonTpoabHnas pabora 1
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COMEPKaHUE 1
NPHUKJIATHOTO MOIYJIS)
B TOM YHCJIC, TPAKTUIECKUX 3aHITHH
Jlorapudmuueckas cnupaib B UCKYCCTBE
Pa3nes 8. YpaBHenusi u HepaBeHcTBa. CucTeMbl ypABHEHUH M HEPABEHCTB
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia 11 OK 01, OK 02,
YpaBHEHUs 1 HEPABEHCTBA. PaBHOCHMIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM. OCHOBHBIE TPUEMBI 5 OK3, OK 4, OK 05,
Cucremsl ypaBHEHUHN U peIIeHHs CUCTEM YpaBHEHMH: TIOJICTAHOBKA, alredpanyecKoe CIoKeHue, OK 06, OK 07

HEpPABEHCTB

BBEJICHUE HOBBIX IMEPEMEHHBIX. PeleHre npocTelmx CUCTEM YpaBHEHH C
IBYMsI HEU3BECTHBIMU. PellieHne cucreM HEPaBEHCTB € OJIHOM EPEMEHHOM.
Hcnons3oBanue cBOMCTB U rpaduKoB (PYHKITUN TIPH PEIICHUN ypaBHEHUH U
HepaBeHCTB. MeTos nHTepBasioB. M300pakeHue Ha KOOPIMHATHOM IIIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUI U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX
CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJOB Ul PELICHHS COAEpPKATEIbHBIX
3ajad U3 PA3NUYHBIX oO0JlacTed Hayku W TpakTukd. HHTepnperanus
pe3ysabTaTa, yYeT peajbHbIX OIPAaHUYEHUHN.

HpaKaneCKne 3AHATUSA

I[IK 1.1, IIK 1.2, IIK
1.4
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Pemienue ypaBHeHHI 1 HEPABEHCTB

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COEpP/KaHMe (Coaep:KaHue
NPHUKJIATHOTO0 MOLYJIs)

B TOM YHCJIE, IPAKTUUYECKUX 3aHATHU

HaxoxaeHne Heu3BeCTHOM BeJIMYMHBI B IPO(eCCHOHATIbHBIX 3a4a4ax

Pa3znen 9. KomOnMHaTOpHKa, CTATHCTHKA, M TEOPHUS BEPOATHOCTEH

Tema 9.1.
DeMEeHTH MATEMATUYECKOH
CTATUCTUKHA

Conep:kaHue y4e0HOIro MaTepuaa

Cratuctrueckas 06paboTka qaHHbIX. [IpencraBieHne qaHHBIX (TaOIUIIBL,
nuarpammsl, rpadukn). ['ucrorpaMMel. YnciioBbie XapakKTEPUCTUKH PSIOB
JAaHHBIX.

IlpakTH4yeckue 3aHATHSA
Cratuctrueckas oOpaboTka maHHBIX. [IpencraBieHHe MaHHBIX B TaONUILY.
[TocTpoeHune quarpamm.

IIpodeccuonaibHO-OpMEHTHPOBAHHOE COJeP:KaHUE (COoepPKAHNE
NPHUKJIATHOTO0 MOIYJIS)

B TOM YHCJIC, TPAKTUIECKUX 3aHITHH

[IpeacraBnenue naHHbIX. 3aJa4l MATEMATHUYECKON CTATUCTUKHU
T'YMaHHUTaPHOTO MPOGUIIS

OK 01, OK 02,
OK3, 0K 4, OK 05,
OK 06, OK 07

K 1.1, IIK 1.2, TIK
1.4

Tema 9.2. DneMeHTHI
KOMOMHATOPUKHU

Coaep:xaHue y4eOHOro MaTepuaJia

[ToouepenHslii M OAHOBPEMEHHBIN BBIOOP HECKOJBKUX 3JEMEHTOB M3
KOHEYHOr0 MHOXkecTBa. @@OpMysbl YuCIa IEPECTAHOBOK, COYETaHUH,
pa3menieHnid. Pemenne komOuHaTOpHbIX 3anau. Popmyna OuHoMa HeroToHa.
CroiictBa buHOMHANBHBIX K03 unmentos. Tpeyronpuuk [ackans.

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COEP/KaHME (COnep:KaHue
NMPHUKJIATHOT0 MOLYJIs1)

B TOM YHCJIE, IPAKTUYECKUX 3aHATHU

KombOunaropurka B 3aa4ax npogeccCHOHaIbHON HAIPABICHHOCTH

OK 01, OK 02,
OK3, 0K 4, OK 05,
OK 06, OK 07

K 1.1, IIK 1.2, TIK
1.4

Tema 9.3. DnemeHTsI TEOpUN
BEPOATHOCTEMN

Conep:xxanue yueOHOro MaTepuasa

9J’ICM€HTapHBIe U CJIOXKHBIC CO6I>ITI/I$I. BGPOHTHOCTB CYMMBbI HCCOBMECTHBIX
coObITHI. BEposITHOCTH MPOTHBOMOJIOKHOTO cOOBITHSA. [ToHsATHE O
HE3aBUCUMOCTHU COGBITHﬁ. BGPOHTHOCTI: KU CTaTUCTHUYCCKAas 4aCToTa
HACTYIUICHHSI COOBITHSI.

HpaKaneCKne 3aHATUSA
Pemenne IMMPAKTUYCCKUX 3aaa4 C IPUMECHCHUEM BEPOSATHOCTHBIX METOI0B

OK 01, OK 02,
OK3, 0K 4, OK 05,
OK 06, OK 07

K 1.1, IIK 1.2, TIK
1.4
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KonTpoJsbHasi padora

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COAEPKaAHUE (COepKAHNE
NMPHUKJIAHOT0 MOLY/JIs1)

B TOM YHCJIE, TPAKTUUECKUX 3aHITHH 2
BeposTHOCTh COOBITHI B 33/1a4aX TyMaHUTAPHOTO MPOhUIs
Paznen 10. [ToBTOpeHue, NoAroTOBKAa K IK3aMeHY
Tema 10.1. Conep:kaHue y4e0HOIro MaTepuaa 9 OK 01, OK 02,
[ToBTOpeHue IpakTHYeckune 3aHATUS 6 OK3, OK 4, OK 05,
[ToaroroBka k 3x3ameny. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX, OK 06, OK 07
MOKa3aTeIbHbIX U JIorapu(MUUECKUX BhIpaKEeHUH Pemienne ypaBHeHUH.
PeneHne reomeTpuyeckux 3aad.
HTorosasi KoHTpoJILHasi padoTa 3
KoncyabTanmu 8
IloaroroBka u nNpoBeeHNe MPOMEKYTOUYHOM aTTecTalluu B (hopMe IK3aMeHa 18
HToro 3a 2 cemecTp 140
HToro 3a roxn 208
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3. YCJOBHUSI PEAJIM3ALIUUA MTPOTPAMMBI OBILEOBPA3OBATEJILHOI
JUCHUIINHDBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0

OcHamenne y4eOHOro KabmHera «MaTtemarukay oOecrieunBaeTcs OHOIHMOTECYHBIM
($OHJIOM, TICYaTHBIMH TIOCOOHMSIMH, WH(POPMAITMOHHBIMH CPEJICTBAMH, a TAKKE TEXHUYCCKHUMH
CpeacTBaMu O0yUYeHUsI.

OobopynoBanue yueOHOro KabuHera:

- yueOHas 10CKa;

- yueOHast MeOenb (YICHHYECKUE CTYJIbS U CTOJIBI, padovee MECTO MPETo/1aBaTes);

- KOMILJIEKT CTEPEOMETPUUECKHX TeJ (AEMOHCTPALMOHHBIX U Pa3aTOYHbIX).

TexHnuyeckue cpecTBa 00yUeHHUsI:

- KOMITBIOTEP;

- IPOEKTOP;

- 9KpaH.

[TonHebIi epedeHb 000pyAOBaHUS yKa3aH B MAaCHOpPTe y4eOHOro KabnHeTa MaTeMaTHKa.

HNudopmanuonnbie cpeacTBa 00yueHus:

- DJIEKTPOHHBIE Y4eOHBIC U3aHUS TI0 OCHOBHBIM pa3jieiiaM Kypca MaTeMaTHKH;

- DOIeKTpoHHas 0a3za JaHHBIX MAaTeMaTHYECKUX M MTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX W  MPOBEPOUYHBIX MAaTepUaioB JJs  OpraHu3alu  (POHTAIBHONH U
WHJIUBUTyJIbHOU PabOTHI;

- MyJIbTHMEIUHHBIC 00yYaroIIre IPOrPaMMBI;

- mpoecCUOHAILHO OPUEHTUPOBAHHBIE 3aaHMUS,

- IPE3CHTANU 110 pa3acyiaM KypCa MaTCMAaTHUKU.

3.2. UndopmanuoHHOe o0ecnedyeHne peaju3aluu NporpaMmal

Ilepeuyenb pexoMeHayeMbIX y4eOHbIX n3a1annii, UHTEepHET-pecypcoB.

3.2.1. OcHOBHBbIE IEYATHBIE U3AAHUS

1. Marematuka: anrebpa ¥ Hadaja MaTeMaTHUYECKOTrO aHalu3a, reoMeTpus. Anredpa u
Havana mareMmarudeckoro aHanms3a 10-11 kmacc. YueOuuk ba3oBwlif U yrinyOn€HHBIN ypOBHHU.

Amumosa III.A., Konsruna FO.M., Tkauesoit M.B. u ap., AO "U3znatensctBo "[IpocBemienue"
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2. Maremarunka: anre6pa M Hadalla MaTCMaTU4YCCKOI'0 aHaJii3a, rcoMCTpH. FGOMCTpI/ISI

Aranacsa JI.C., byry3os B.®., Kanomues C.b. u apyrue, AO "U3narensctBo "l[IpocBemenne”

3.2.2. DJIeKTPOHHbIE U3AHUS

1. Bcepoccuiickue nnrepaer-onummnuaasl. - URL: https://online-olympiad.ru/ (mata
obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIN.

2. Enunas xoymeknus UGpoBBIX 00pa3zoBaTelbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamenus: 08.07.2021). - TekcT: 3MeKTPOHHBIN.

3. HWudopmanmonnas cucrema «EnuHOEe OKHO JocTynma K 00pa30BaTelbHBIM
pecypcam». - URL: http://window.edu.ru / (mara obpamenus: 02.07.2021). - Tekcr:
BJIEKTPOHHBIN.

4. Hayunas snextponnas OumoOmuorexka (HOB). - URL: http://www.elibrary.ru (mata

obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIN.

5. Ortkpoerteii  koemk. Martematuka. - URL:  https:/mathematics.ru/ (mara

obpamenus: 08.06.2021). - TekcT: 3MEKTPOHHBIH.

6. IloBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru/ (mara

obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIN.
7. CnpaBOYHUK o MaTeMaTHKe IS LIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcr:

AJIEKTPOHHBIMN.

8. Cpennss maremarndeckas uHTepHet mmkoia. - URL: http://www.bymath.net / (nara
obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIN.

9. ®enepanpublii Toptan «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru /
(mara oopamenust: 02.07.2021). - TekcT: 37eKTPOHHBIMH.

10. denepanbHblii LEeHTp HHOOPMAMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (mara o6pamenus: 01.07.2021). - Tekct: 37eKTPOHHBIH.
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4. KOHTPOJIb n

OLIEHKA

OBIIIEOBPA30BATEJBHOM JUCIUILINHBI

PE3YJIbTATOB

OCBOEHUA

KOHTpOJIb H OIE€HKAa pE3yIbTaTOB OCBOCHHUA O6H.I€O6paBOBaTeJ'IBHOI71 AUCIHHUITIMHBI

PACKPBIBAIOTCA UCPEC3 NJUCHUIINIMHAPHBIC PC3YyJIbTAThl, HAIIPABJICHHLIC Ha (I)OpMI/IpOBaHI/Ie O6I.I.II/IX

1 Tpo(pecCHOHANBHBIX KOMITETEHIIMH 110 pa3/iesiaM B TeMaM COJIepKaHusl y4eOHOro MaTepHrara.

Oomasi/mpodeccuoHaabHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIeTeHIUsl MeponpusTHI
OK 01 Bri6bupats ciocoOsl perienus | BBenenue TectupoBanue
3aa4 mpodeccuoHaIbHON P. 1, Temsr 1.1, 1.2 (B T.4. | YcTHBIN onpoc
JEATEIIBHOCTH TPUMEHHUTENBHO K n-o/c), 1.3 MareMaTH4eCKU TUKTAHT

pa3INYHBIM KOHTEKCTaM

OK 02. OcyuiecTBisATh NOUCK, aHAIU3
Y MHTEpIIpeTalnto nudopmanuu,
HEOOXOIUMOM TSI BHITIOJTHEHUS 33724
podecCuOHANBHOM IeATEIbHOCTH
OK 03. Ilnanuposats u
pean30BbIBaTH COOCTBEHHOE
npodeCCHOHATBHOE U TMYHOCTHOE
pa3ButTue

OK 04. PaGoTaTh B KOJIJICKTUBE U
KoMaHJ1e, 9 (HEKTUBHO
B3aMMOJICHCTBOBATh C KOJIJIETAMH,
PYKOBOJCTBOM, KIIMEHTAMHU

OK 05 OcyuiecTBisITh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM s13bIKe Poccuiickoit
denepanuu ¢ y4eToM 0COOCHHOCTEN
COILIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 06 ITposiBasATH Tpak1aHCKO-
MATPUOTHUYECKYIO MO3UIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAJAULIMOHHBIX
00111eU€eIOBEUECKUX LIEHHOCTEH,
MPUMEHSTh CTaHAAPTHI
AHTHKOPPYIIIHOHHOTO TIOBEICHUS
OK 07 ConeiicTBOBaTh COXpaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocoepexeHnto, 3PpheKTUBHO
JIECTBOBAThH B UPE3BbIYANHBIX
CUTYaIUSIX

P.2, Tems 2.1,2.2,2.3

P. 3, Tems 3.1,3.2,3.3 (B
T.4. M1-0/C)

P.4, Tems1 4.1,4.2 (B T.4.
n-o/c), 4.3

P.5, Tema 5.1 (B T.4. 11-
o/c)

P. 6, Tems! 6.1 (B T.u. II-
o/c), 6.2 (B T.4. 11-0/c)
P.7, Temst 7.1,7.2,7.3 (B
T.4. I1-0/C)

P. 8, Tema 8.1 (B T.u. 11-
0/c)

P.9, Tema 9.1 (B T.u. 1-
o/c), 9.2 (B T.4. m-0/c), 9.3
(B T.4. m-0/c)

P. 10, Tema 10.1

WunuBuayanbHas
camocTosTeNbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTHYECKUX
pabor

Konrponsnas padora

I1K 1.1. Pa3zpabateiBaTh TEXHHUECKOE
3aJJaHHE COTJIACHO TPeOOBAHUIM
3aKa3z4yuKa

IIK 1.2. IIpoBOANTE IPENITPOEKTHBIN
aHaIM3 JUTsl pa3paOOTKU TU3aNH-
IIPOEKTOB

P. 1, Temst 1.2 (B T.u. nI-
o/c), 1.3 (B T.4. m-0/c)
P. 3, Tema 3.3 (B T.u. -
o/c)

P. 4, Tema 4.2 (B T.u. -
0/c)

[IpencraBienue
pE3yJIbTaTOB MPAKTUYECKUX
pabor
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I1K 1.4 ITpon3BoauTh pacyeTbl
TEXHHKO-3KOHOMHYECKOTO
000CHOBAHUS TIPEATIaraeMoro
pOeKTa

P.5, Tema 5.1 (B T.u. -
o/c)

P. 6, Tems! 6.1 (B T.u. II-
o/c), 6.2 (B T.4. 1m-0/c)
P.7, Tema 7.3 (B T.u. -
o/c)

P. 8, Tema 8.1 (B T.u. -
o/c)

P.9, Tema 9.1 (B T.u. -
o/c), 9.2 (B T.4. m-0/c), 9.3
(B T.4. M-0/c)
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Texnonornueckas kapra Nel

Paznen 1. YucnoBsle pyHKINU
Tema 1.2 Pa3BuTue NoHATHSA O 4uCiIe

Jlncuunimaa MaremaTuka

CrneunajibHOCTh 54.02.01 du3aiin (1o oTpacisim)

Tema 3aHsTHS [IporieHTHBIC BEIYMCICHUS B 3a/1a4aX qu3aiiHepa

Copnep:xaHue TEMbI [IpocTeie U cnoxHbIE TPOIEHTHI. [IpolieHTHBIE BRIYHCIEHUS B TPOGECCHOHATBHBIX 3a/1a4ax.
Tun 3ausaTHs [IpakTuueckoe 3aHaTue

cDOpMI:I opraHuzanun yqeGHoﬁ JACATCIIBHOCTHU q)pOHTaJ'IBHaH, rpynioBas

VYuebOnas urepaTypa . A. AnumoB «Anrebpa n Hadasia MateMarudeckoro ananuza» 10-11 knacc «IIpocsemenue», 2019 1.

[Tenarormyeckne TEXHOIOTHU DNeMeHThl TEXHOJOTHMHM TPYNIOBOro oOydeHus, dneMeHTel TPKM, osmeMeHTB TeXHOIOTHH
Qg depeHIpPOBaHHOTO 00YUYCHHSI.

I[Inanupyembie Tunsl
JesiTe IbHOCTD JesiTeILHOCTD
Jransbl 3aHATHSA o0pa3oBaTe/ibHbIEC | OLCHOYHbIX | Bpems
npenojaBaTeJis o0yyarommxcst .
pe3yJIbTaThl MeponpusTHI
1. Opranu3anuoOHHBIN ITaN 3aHITHS
Coznanue paboueit - TPHUBETCTBYET  OOYYArOIIMXCA, - AEMOHCTPUPYIOT roToBHOCTh K [OK 1, YcTHBINM onpoc |2 MUH
0OCTaHOBKH, aKTyallu3alisl [MOTUBUPYET Ha aKTUBHYIO paboTYy; AKTUBHOM paboTe OK 2,
MOTHBOB y4eOHOI MpeayiaraeT OMpEeNeInTh TeMY ypoka c |- GopMyIupyroT Temy ypoka, |[OK 5,
MeATEIbHOCTH [MOMOIIbIO KAPTUHKHU: BaIMCHIBAIOT; OK 6
MpeayiaraeT OINpeAeUTh I1eldb YpoKa, F GOpMYIHUPYIOT IIENb YPOKa, MK 1.1.
MCIIOJIB3Ysl HAOOP IJIarojioB: U3yUeHUE. .., BAMUCHIBAIOT. K 1.2.
CO3/1aHue, 3aKpeIuieHue, opopmiieHue
AKTyanu3anus [IpemiaraeT BCIOMHUTD MpaBUIA: OTBeuaroT Ha BOIIPOCHI YcTHbIi onpoc |4 MuH
COZIepXKaAHUS, - HaxoxaeHus 1 % ot uncna; [IPErno1aBaTes, 3alM1ChIBAIOT Pewenue 3amau
HEOO0XO0MMOTO IS HaXO0JICHUE MTPOLICHTOB OT YHCIIA; (bopMyIIbI B TETPalb




IBBITIOJTHCHU A HpaKTI/I‘-IeCKOf/i
paboThI

- HAXOXK/ICHHE YKCIa 10 €0 MPOLEHTaM;
(OpMyJIbI CIIOKHBIX IPOLIEHTOB

3agaya: B XyJZ0KECTBEHHOM Mara3uHe
MACJISIHBIC KpaCKI/I IJIA )KUBOIIUCU CTOSIIN
1600 py6neii. JleiictBoBana ckuaka 40%.

O0pa3zen penieHus 3a1a4u:
100% sto0 1

100%-40%=60% cTanu CTOUTb
KpacKH OT IIEpBOHAYAIILHON
IEHEI, clieqoBaTelbHO. 0,6 IICHBI

JuzaitHep nomkeH Obl1 32 Mecsll
n3roroButh 1600 u3gennii, a U3roTOBHUI

2100 uznenuii. Ha CKOJIBKO MPOIEHTOB

T.x. manor 15%, 3Ha4uT HDocue
yaepxkanus Hanora Hapexna

JmutpuesHa nonyyaet 85%, u

CkonmbkOo CcTOSTM  Kpacku ¢ yderoM [1600-0,6=960 pyOueii.

CKHJIKHU? Omeem: 960 py0.
2. OCHOBHOI1 YTaN 3aHATHUS
Ocwmpbiciienue coaepxkanust | [Ipennaraer OATOTOBUTKCS Kk |Pa3OuBaroTCs Ha TpyMIIHI, OK 1, HaGmronenue, 10 Mmun
3aJlaHUN NTPAKTUYECKOU BBITMIOJIHEHUIO ~ MPAKTHYECKOW pPabOThl BHIOMPAIOT OTBETCTBEHHOTO OK 2, [ 'pynmoBas
paboThI, «Pa3paboTka u pelnienue OK 5, pabora
MOCIIe0BATEIbHOCTH npogdeccnoHaIbHBIX 3aja4 c OK 6.
BBITTOJTHEHUSI ACHCTBUI NIPU | MIPOLEHTAMM, K 1.1.
BBIITOJIHCHUH 3aJaHUI pa30ouThCsl Ha rpynnsl M0 4 4YenoBeka, IK 1.2.

BBIOPATh OTBETCTBEHHOTO. K 1.4

- HAUTH/TpUyMaTh 3a/1auun B

npodeccuoHaIbHON NeSTeNbHOCTH,

rie HEO0XO0 MBI MPOLICHTHBIE

BBIUUCICHUST ~ (MOXXHO  HCIOJB30BaTh

y4eOHYIO u JIOTIOJIHUTENBHYIO

TUTEpaTypy, UHTEPHET - UCTOYHUKH)
[Tepenoc npuobpetrennbix | [Ipemmaraer BMecte pazoOparth PaGoratot hpoHTaNBHO, OK 1, Habmonenue 24 muH
BHAHWWM Y YMEHUH, peuieHne npoecCHOHAIbHBIX  3aJay. | 3aJal0T BOIPOCH HA OK 2, Pemenne 3amau
MEepBUYHOE PUMEHEHHE 3amaun  CcOCTaBleHbl C  y4€TOM | yTOYHEHHUE, OpOpPMIISIOT OK 5,

crocoOHOCTeN oOyuaromuxcs. 3agaun 3 | pelieHue B TeTpaib OK 6.

U 4 — TIOBBILIEHHBIH  YPOBEHb IK 1.1.

CJIOKHOCTH. K 1.2.

K 1.4
3anaua 1. Oo0pasen pelieHus 3a1a4m:
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Jn3aiiHep MEePEBBINOIHNI TUIaH?

3amaua 2.

[[lupyHa KapTUHBI NPAMOYTOJIBHOMN
dopmbl 4 M, a ymHA 6 M. Ckonbko %
COCTaBJISIeT IIMPHUHA OT JIJTUHBI?

3angaua 3.

Hanor na nmoxonsl cocraBmisier 15% ot
3apabotHoi Twiatel. Ilocne ynepxkaHus
Hajiora Ha AoxoAsl au3aitHep Hapexna
JmutpueBna nonyumna 43650 pyOmeid.

CkoJbKO pyOuneii COCTAaBJISIET
3apaboTHast miara Hanex el
JmutpueBHbI?

3amaua 4.

JuzaliHepy 1O TOIIMBY OJEKIbI 3a 6
MecsLEB HY)KHO co3aath 400

Mojenei. 7% Bcex MoAeNel MPUXOIUTCS
Ha Tuiathd, 25% - Ha OprOYHBIE
KocTioMbl, 18% - Ha 100kmu, 13% - Ha
JKEHCKHE TUIAIBI, OCTallbHAS 9acTh — Ha
MYKCKHE KOCTIOMBIL. CKOJIBKO OJ€K]IbI
Ka)KI0ro BUAa HEOOXOIMMO H3TOTOBHTH

Bes 3/ coctasisier 100%
CocTaBuM NpONOPIHUIO:
85 B 100

43650 x
85x = 4365000

_ 4365000

x =
85
x = 5135294

Omeem: 51352,94 pyO.

nu3ansepy?

CamocTosiTeIbHOE Kountponupyer JeSITeIbHOCTh |[Haxonsat/pa3padaThiBarOT OK 1, Habmronenue 30 MuH
BBITTOJTHEHHE 3a/JaHUI B o0yyarommuxcsi, KOHCYJIbTHPYeT mpu Bamadyun ¢ npodeccuonanshoi OK 2, Pemenue u
COOTBETCTBUU C HEOOXOANUMOCTH HaIpaBJIeHHOCThIO, B KOTOPHIX OK 5, odopmiteHne
MHCTPYKIUEH HEOOXOIMMBI nponeHtHbie (OK 6. Bagag

BBIYMCIICHUS (ucnonp3ytor [1IK 1.1.

yaeOHyro u gomnojHuTenbHYyo [IK 1.2.

uTEPaTypy, unrtepHet- [IK 1.4

MCTOYHHKH).
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OdopMISIOT yCTIOBHUE U
elIeHre Ha pabovMX JIMCTaX
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O600menue n [Ipemmaraer  mpeacraButh  mponaykT [(OOydarommecs (mpenacraBurenu OK 1, 3ammra pador |10 MuH
CUCTEMaTU3aLus [IPaKTUYECKON paboThI, 3aaeT [FpyI) nemoHceTpupyroT OK 2,
PE3YyJIbTATOB BHIMOJHEHUS | TOMOJIHUTEIBHBIE BOIPOCHI pemienue 3anad. OteevaroT Ha (OK 5,
NOTIOJTHUTENIbHBIE BOITPOCHI OK 6.

IK 1.1.

IK 1.2.

[1K 1.4
3. 3aKII0YUTeIBLHBIN 3TANl 3aHATUSA
[TonBeneHne uTOroB - TpemyiaraeT BEpHYThCA K 1enw - aHamm3upyroT kommoHeHTH OK 1, OK 2, OK 5 [YcrHbiii onpoc, |6 muH
paboThl; hukcarus y4eOHOro 3aHATHSA, OIPENICNIUTh |[TOCTH)KEHUS 1Le  y4eOHOro B3alMOOLICHKA
MOCTHXKEHUS LieJiel (OlleHKa | KOMIIOHEHTHI €€ JOCTH)KECHHUS, BaHATUS;
NesITEIbHOCTU - IpeJyIaraeT NpOBECTU B3aUMOOIICHKY; |- OLEHMBAaIOT paldoTy  Jpyr
oOyJaromuxcs); - Ojaroapur 3a aKTUBHYIO paboTy npyra, apryMEHTUPYIOT
OIIPECIICHUE TIEPCIIEKTUBBI CBOM OTBETHI
nanpHelen padboTsl
3anaHus s [Tpemiaraer ohopMuThH Odopmisitor pemenre 3agay BOK 1, OK 2, OK 5 [[IpoBepka 4 MuH
CAMOCTOSITEIILHOTO BBITIOJIHEHHYIO paboTty B mporpamme [mporpamme PowerPoint BBIMOJHCHHOM
BBIITOJIHEHHS PowerPoint. paboTbI
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Texnonornueckass kapra Ne2

Paznen 7. Crenennasi, mokaszareiabHas v Jorapudmuueckas GyHKIAN
Tema 7.3. Nlorapudmmyeckasn GpyHKUUSA

JucuuiinHa

MaremaTnka

CrnenuaisLHOCTh

54.02.01 Ju3aiin (1o oTpacism)

Tema 3agaTus

Pemenue norapudmMuyeckux ypaBHEHUIH

Coneprxanue TeMbl

[Tpumenenue norapuMoB. AJTOPUTM PELICHHS JOTaApUPMHUECKIX ypaBHEHUH. MeTO bl pereHus
JOrapu(pMHUECKUX YpaBHEHUH.

Twum 3aggaTus

IIpaxkTHueckoe 3aHATHE

®opMbI OpraHu3aluy YYeOHOU NeATETHHOCTH

@®poHTanbHas, TpynnoBas, UHAUBUIYAJIbHAS.

VYyeOHas ¥ TOMOJIHUTEIBbHAS JTUTEpATypa

. A. AnumoB «Anredpa u Hauana MatemaTuueckoro ananuza» 10-11 knace «Ilpocsemenuner, 2019 r.

Henaromqecm/le TEXHOJIOTHUHN

OnemeHTbl TPKM, sanemeHTsI rpymnmoBoro o0yueHus (mapHas padboTa), 3J€MEHTHI 3JI0pPOBhecOeperaroei

TEXHOJIOTHH,
IInanupyembie Tunsi
JesAiTeIbHOCTH JlesiTe IbHOCTD o0pa3oBaTe/IbHbI | OLEHOYHBIX
JTanbl 3aHATUHHA Bpems
npenoaaBarteJis o0yyarommxcst e MeponpusTH
pe3yJabTaThl i
1. Opranu3anMOHHBII 3TAaN 3aHATHS
Coznanue «3apaBcTByiiTe! [TnanupoBanue yuebnoro corpyaauuecrsa | OKO02, HaGmtonenue | 2 MUHYTHI
paboueii CroBa BETMKOTO0 MaTeMaTHKa C YUUTEJIEM U OJTHOKJIACCHUKAMH. OKO05
00CTaHOBKH, JleiiOHMIIA “MeTO1 peLIeHuUs CamoornpeeneHie U HaCTpPOKa Ha YpOK.
aKkTyajlu3allisg | XOpOIll, €CJIM C CaMOro Hayajia CaywatoT oOpalleHle yauress,
MOTHBOB Y4e€OHOH | MBI MOXEM IMPEIBUAETh — U HACTPauBaOTCs Ha NPOAYKTUBHYIO paboTy.
ACATCIBbHOCTU BIIOCJIICACTBHUH IOATBCPAUTH «3» «4y» «5»

3TO, YTO, CJEAYS HalleMy
METO/IY, MBI JIOCTUTJIN LIETH
OyayT snurpagom Haiero
ypoka. CerogHs ypoke Bbl
Oyzaere caMu OLIEHUBATh CBOIO
y4eOHYIO IeATeTbHOCTD,
BBINOJIHSS 33/1aHUS] M HAbupast

14-18
0aJUIOB

19-23
OaJUI0B

24-29
OaJUI0B

V xaxmoro u3 ydamuxcs Ha CTOJIax
AUArHoCTUYCCKas KapTa U UTOroBasd
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6asuel. XKenato Bam ycrexa!»
VYuurens npoBepsieT FOTOBHOCTb

KJ1acca K YPOKY.

TabIUIA OLIEHKH YIeOHOU JesITeNbHOCTH.

AKTyanuzanus
COJIepXKaHus,
He00X0aUMOr0
JUTSL PEIIICHUS
3a1a4

HazoBure KiroueBble CiOBa
TEMbl ~ MPOILLIOT0  YpOKa.
Metoq — 3T0 “KIIIOYHK’ K

PELICHHIO YpaBHEHUS.
VYdammecss  OTBeYarOT Ha
BOTIPOCHI YUHATEIS "
3apabaThIBaIOT OauTbI.

MBI ¢ BaMu U3y4aeM METOJIbI
pelIeHUs KaKuX YpaBHEHUN?

Jaiite onpeaeneHue
JIOTapUPMHUECKOTO
YpaBHEHUSI.

Yro wHamo 3HATHL, 4TOO
pelIuTh  JorapuGMHUUYECKOE
ypaBHeHue?

Yro takoe norapupm?

YUrto emé Hago 3HATH, 4TOO
pemuTh  JIOTapUPMHUECKOE
ypaBHeHuUe?

3a _mpaBWiIbHBIA _OTBET- 1
0asw.

®opMuUpOBaHUE YMEHUS C TOCTATOYHON
MOJIHOTOM ¥ TOYHOCTHIO BBIPAXKATH CBOU
MBICIIM B COOTBETCTBHH C 33J]a4aMU U
YCIOBHUSIMU KOMMYHUKAIUH;

caMOperyJIALHUs.

— JIunetiHble, KBaJIpaTHBIE,
paloHalbHbIE, UppalMOHAIIbHBIE,
TPUTOHOMETPHUUECKHUE, MoKa3aTelIbHbIE,
JorapupMUIECKHE.

—  Mertoapl JOTapuPMHUECKIX
YpaBHEHUH.

—  YpaBHeHue, coJiepKaiiee

NepEeMEHHYI0 TOJ] 3HAaKOM Jiorapudma,
Ha3bIBACTCS JIOTAPUPMUUECKHUM.

—  Omnpenenenune gorapudma.

— JlorapupMom [aHHOTO 4HCIA IO
JTAHHOMY OCHOBaHHIO Ha3bIBACTCS
NOKa3aTejdb CTENCHU, B KOTOPYHO HaJo
BO3BECTH 3TO OCHOBAHHUE, YTOOBI MOJIYYUTh
JTAHHOE YHCJIO.

—  CaoiicTBa sorapugpma.

OK 01,
OKO02,
OK 03,
OKO05

®poHTanbHas
pabota

5 MUHYT

2. OCHOBHOI TaN 3aHATHSA
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OcMbIciieHne
coJiepKaHus
3aJlaHiil U
MIPUMEHEHUE UX B
HECTaHIapPTHBIX
YCIIOBUSAX
(TBOpUECcKast
CUTYAIIHH )

Maremarudeckuii TUKTAHT

JlaBaiiTe TpoBEpUM, Kak BbI
YCBOWJIM  OIpENCTICHHE W
CBOMCTBA JIOTapU(MOB.
Bremmonnenue 3aganue Ne 1
(em. TIPMJIOXXEHUME) 1o
TeMe «CpoticTBa
norapuMoBy. Tect
COCTaBJIEH HA 2 BapHaHTa.

3adukcupoBaTh BCE MOHATHUS

U QITOPUTMBI,  BBISIBHTH
WHANBUIYaIbHOE
3aTpyJHEHHE B
JIeATEIbHOCTH.

3a _mpaBWIbHBIM _OTBET- 1
oasw.

Ilociie BLIDOJNHEHHUA TECTA
OCYIIIECTBIISECTCS
CaMOIIpOBEpKa

I[Moguumute pyKH, KTO
CIIpaBWJICS C 3aJaHueM 0e3
OIINOOK.

He cymectByer norapugma
OT KaKkux yuce?

— AKTyanu3zamus yueOHOro CoaepX aHus U

MBICIIUTCIBHBIX

OTIepaIiH TSt

BOCIIPpHUATHUA HOBOT'O MaTCpUaja.

— Koppexkuus 3Hanuit o0ydaromumxcs.

— Pednekcus

cocoboB #

YCIOBHUI

JICACTBUS, KOHTPOJIb U OLIEHKA Mpouecca
U PE3yJIbTATOB JEATEIbHOCTH

— VYwyamuecs BBIITOIHSIOT 3aganue Ne |

1 BapuaHT

310g34:

log.+4=

logs 1=

log s 5=
10g62+10g6 3=
log, 32=

log, ﬁ

log,28 -log.7

2 BapuaHT

5 10g57 —
log 4+ 1=
logs6 =

log 5 (-2)=
logs 27 =
log » ]15 -log > 30

log, =

log 153 + log 155

— VYwuamuecs
B3aUMOIPOBEPKY

— llonHumaror pyku.

— He cymectByer

BBITTIOJIHAIOT

JorapumMoB  OT

OTPHILIATENIFHBIX YHCEI, JOTapu(MOB C

OTPHULATCIIbHBIM

OCHOBAHHEM, n ¢

OK 01,
OKO02,
OK 03,
OKO05

HaoOmonenue
IIncsMeHHBIH
KOHTPOJIb
Bzaumonpose
pKa

13 MunyT
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OCHOBAHHMEM pPABHBIM CAMHMUIIC.

AKTyanuzanus
y4eOHOTO
coJiepKaHus 1
MBICIIATEIbHBIX
oTiepaluu JIst
BOCTIPUSATHUS
HOBOTO
Marepuana.

Koppeknus 3nannit
00y4JaromuXxCsl.

[lepen ypokoM MOU OMOIIHUKH
MIPOBEPUIIN, KaK BBl CIIPABUIIUCH
C BBINOJIHEHUEM JOMAIIHETO
3aJ1aHusl.

Kakue MeTogamu BbI pemanu
JIOMAIlIHUE YpaBHEHUS?
Kakue YpaBHEHHUSI BbI
METOJIOM MIPUMEHEHUS
ornpeeneHus jorapupma?

Kaxne YMEHHUS BbI
[IPUMEHUIN IIpU pELICHUHU
ATUX yYpaBHEHUN?

Kaxkue ypaBHEHUSA BbI
pemanu METOJOM
MIPUMEHEHUS CBOMCTB
norapudma?

Kakue YMEHHUS BBI
OPUMEHWIN TIPU  pEHICHUH
ATUX YpaBHEHMI?

Ckaxure KaKOB xKe
AITOPUTM pereHus
JorapupMHUIECKIX
ypaBHEHHUI?

3a 1OpaBUIbHBIA _OTBET- 1
oasI.

— @opMupoBaHUE YMEHHSI C JOCTATOYHOU
MOJIHOTOM U TOYHOCTBIO BBIPAXKATh CBOU
MBICITU B COOTBETCTBHM C 3aJladyaMH U
YCJIOBUSIMU KOMMYHUKAITUH.

— KoHcynpTaHThl BCTaBUIM HaOpaHHBIC
Oajulbl  3a [JOMalllHEE 3aaHhE B
JTUArHOCTHYECKUE KapThl.

— VYpaBHeHHs peaim METOJIOM
MPUMEHCHHS OTpeeeHus Jorapudma
U METOJIOM TPUMEHCHHS  CBOWCTB
norapudma.
610g(,(,\'273) :1

— Yq/@gg/{ejp_eﬁa;%ﬂnmnﬂoe ypaBHEHUE U
YMEHHE pelllaTh HEMOJIHOE KBaJIpaTHOE

yYpaBHEHHUE.

lg(x® +2x—7)—lg(x—1)=0

log,(x+1)+log,(x+3)=1
— VYMEHHME pemarh NOJHOE U HEMNOJHOE

KBaJ[paTHOE ypaBHEHUE.
— YMeHue HaXOJUTh MOCTOPOHHUE KOPHH.

— BriOpath MeTo perieHusl.
— Pemmts ypaBHeHue.

— IIpoBepurs HalJICHHBIE KOpHHU
HENOCPEICTBEHHOM IOJCTaHOBKOM
B HCXOJHOE YPAaBHEHHUE.

[Io utoram npoBepKH ydwamuecs Ha YPOK

OK 01,
OKO02,
OK 03,
OKO05

YcTHBIE
OTBETBI
Pabotay
JIOCKU
Pemenne
YpaBHEHUI

10 Mmun
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paccakeHbl TakUM 00pa3oM, YTOOBI y TeX,
KTO HE COBCEM YCBOWJI H3yYEHHBIE Ha
MPOIIJIOM  yYpPOKE  CIOCOOBI  PEIICHUS
JorapupMHUECKUX ypaBHEHUI W,
OTCYTCTBOBAJl Ha MPONUIBIX YpOKax, ObLI
IIOMOUIHUK JJIsl IPEOI0JIEHUS 3aTPyAHEHUN
B I€ATCIIBHOCTH.

s PEIMOYUTAOIINX paboTaTh
CaMOCTOSITEIIHHO, HO AMEIOIINX
3aTpyAHEHUS AMEIOTCS OTIOpHBIE
KOHCIIEKTBHI.

OU3KYITBTMHHYTK
a

Jyist Toro, 4TOOBI IEPEUTH K
CIEAYIOLIEMY ATaIly Halleu
paboThI U yCIIeIHOMY €€
BBEITIOJTHEHHIO, JTaBalTe
HEMHOYKO OTJTOXHEM.

DopMHUpPOBAaHUE YMEHUS COTPYIHUYATH C
OJTHOKJIACCHUKAMHM, YMEHHUSI
KOOPJAMHHUPOBATh CBOU JEHCTBHUSL.
[IpoBoauT ywammuiics.

— CuIbHO 3aXMypbTE IJa3a, OTKpOMTE
rJla3a ¥ IMOCMOTPHUTE Ha MpeIMeT Mepes
BaMH (IIOBTOpUTE 5 pa3).

— 3akpoWTe Triasa, OTKpOWTe TJa3a,
MIOCMOTPUTE HaNpaBo, IOCMOTPUTE HAJIEBO
(moBTOpUTE 5 pas).

— CunpHO 3aXMypbhTe TJla3a, OTKpOiTe
rJia3a ¥ IOCMOTPHUTE HA TMPEJAMET BIAIHA OT
Bac (MOBTOpUTE 5 pa3).

OKO02,
OK 03,
OKO05

3 MUHYTBI
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[Tepenoc CamocTosiTenbHast paboTa 1o DOopMUPOBAHUE YMEHUS CAMOCTOSITEIBHO OK 01, Ha6monenue | 20 MunyT
MPUOOPETEHHBIX | 3aKPEIUICHUIO N3YYEHHOTO Ha BBINOJHATH ACHUCTBUSI TIO AJITOPUTMY C 0OKO02, NunuBuayans
3HAaHUU U UX IPOILIOM YPOKE. JOCTaTOYHOM MOJIHOTOH, YMEHUE OK 03, Has paboTa
MEepBUYHOE Brimonnenue 3aganus Ne 2. (CM. | KOHTPOJIMPOBATH CBOU JICHCTBUS OKO05
MIPUMEHEHUE C [MPUJIOXKEHUE) Tema VYyamuecs BBITOJTHSAIOT CAMOCTOSTEIbHY O
1IEJIBIO «Pemenue orapumMuIecKux paboty
(dhopMupoBaHus ypaBHeHui». Pabora
YMEHUH COCTaBJICHA Ha 2 BapUaHTA. OO6pa3zer BBITIOJIHEHHUS:

1 BapraHT O/13:

x+7>0

1.410g4(,\’+7) _ l 1

2.log, (5x— 1) =2 x>—7

3.log (x — D +log(x —2) =log(x 4P ¥+7 — 11

4.log; x—3log, x—4=0 x+7=11

2 BapuaHT x =4

[Mogxonwur no 013

l.zlugz(,\’715) =4 DTEET:I = 4.'

2.log, (10 +2x) =3

31g° x+1gx+6=0

4.log,;(2x+1)—log,, x> =0
AKTyanuzanus [ToGyxnenue k nmpobieme: DopMUPOBAHUE YMEHUS IOCTAHOBKH U OK 01, YcrHblid 5 MHUHYT
MOTHBOB y4eOHOH OpMYJIHpOBaHUS MpooOIemMbl, ymMmerue mpu | OKO02, OIIpOC

4 — Yero MbI e1iie He 3HaeM? Gopaty:1itp P Y P P
JEATEIIbHOCTH BO3HUKHOBEHHMH CUTYallUH 3aTPyAHEHUS OK 03,
— B camocrosTenbHyo paboTy
peryaupoBarh X0 MBICIIH. OKO05

OBLIO
JorapupMUIECKOe
YpaBHEHHE, METOJ] PCeIICHHS
KOTOPOTO y4alluMcs emé He
3HAKOM.

BKJIIOYCHO

BrixonsaT Ha HEOOXOAMMOCTh

(bopMyIHPOBaHHUS TEMBI U IIE]IH YPOKa

— JlamHOe  ypaBHEHHE TMOXOXKE Ha
KBaJ[paTHOE ypaBHCHUE.
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logi x—3log, x—4=0
lg” x+1lgx—6=0

— Kakoit Bo3HuKaeT Borpoc?

— Ha xakoe ypaBHEHHE MOXO0XKeE
norapudmuueckoe
ypaBHEHHUE JaHHOTO BUJa?

— Kakum obpazom Ham u3
3TOTO ypaBHEHHS MOIYYUThH
KBaapaTtHoe?

— MHrak, kto chopmynupyer
TeMy ypoka?

— Kakune nomxHbl OBITH I1ENH
ypoka?

— DBBenas HOBYIO NEpPEMEHHYIO
KaK Jajiblle pemarb 3TO

ypaBHeHue?

- Kak HaTH JTaJIbIIe
HEU3BECTHYIO HUCXOHOTO
ypaBHeHUA?

— Kakue ypaBHeHus  Ha®o
PEIINTD IPU STOM?

— Kakummn  gomkxHbl  OBITH
A0IMYCTHUMBIC 3HAYCHUA
HEU3BECTHON MEPEMEHHOM X?

3a npaBWIbHBIA OTBET- 1 Ga.

— BaecTu HOBYIO NIEPEMEHHYIO

VYyammecs camu GOpMyIHPYIOT TEMY
YpOKa U 3allUCBIBAIOT €€ B TETPalb.
CaMocTosTENbHOE BBIIEICHUE U
(dhopMynupoBaHHE [TO3HABATEIBHOM 1I€JIN;
MIOCTaHOBKA yueOHOM 3a/1aun Ha OCHOBE
COOTHECEHHUS TOTO0, YTO YK€ U3BECTHO U
YCBOEHO YYalllUMUCS, ¥ TOTO, Y4TO e1E
HEU3BECTHO.

— «Pemenune norapupMUIECKUx
YpPaBHEHUH METOJIOM BBEICHUS HOBOM
TIEPEMEHHON

— Hayuutbscs pemats norapudmuueckue
YPaBHEHHUs METOJIOM BBEJIEHUS HOBOMU
IIEPEMEHHOM.

— Hano pemwuth KBagpaTHOE ypaBHEHHUE
OTHOCHUTEJIBLHO HOBOW NMEPEMEHHOM.

— W3 moacTaHOBKM HAWTH HEWU3BECTHYIO
HepBOHa‘-IaJIBHOFO ypaBHeHI/IH.

— Hano peLInTh MIPOCTEUILINE
aorapuMuyecKrue ypaBHEHUSI.

3HaueHusT HEU3BECTHOW MEPEMEHHON X
JOJKHBI OBITh MOJIOKUTEIbHBIMH.

OcMEICIIEHUE

YuuTenb HaIpPaBIISIET IEUCTBUS

OuH yYEHHK pemaeT 33/1a4y y JOCKH,

OK 01,

OpoHTaIbHAS

10 MuHYT
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coaepKaHus
3aJIaHNM,
MOCJIEI0BATEILHO
CTH BBIIIOJTHEHHUS
JICUCTBUH TIPU
BBITIOJITHEHUU
3aJaHuM

yUeHHKa MPH HE0OXO0AUMOCTH,
BBIJIEJIIET OCHOBHBIE MOMEHTBI.
Bomnpocsl, KOTOpbIE MOTYT OBITh
3a7laHbl (KaK yUYE€HHUKY y JOCKH,
TaK ¥ 00y4JaronmMes
pelIaroUM ypaBHEHHUE Ha
MecTax):

Kakoe o6o3HaueHue Mbl
BBEIEM?

Kaxkoe ypaBHEHUE MBI
nosyunm?

Yemy paBHbBI KOAPPHUIHEHTHI
KBaJIpaTHOT'O ypaBHEHUS?

HazoBure bopmyiry

JUCKpUMHUHAHTA.

HazoBute ¢opmyny kopHeit
KBaJpaTHOTO ypaBHEHUs?

Kakoli Merox npuMeHseM
IIPU PELIEHUU NPOCTEHUIINX
JOrapuPpMHUIECKIX
ypaBHEHUI?

Bce nm kopHHM SABIAIOTCS
peleHreM JTAHHOTO
ypaBHEeHUA?

I[OHOHHI/ITCHLHBIG BOIIPOCHI:

Kakum mMerogom mbl pemianu
ypaBHeHue?
Yro Hajo 3HATH U yMETh AJIs
TOTO, YTOOBI PELIUTh 3TO
ypaBHeHuUe?

OCTaJIbHBIE B TETPAIAX, IIPU 3TOM PEILICHHUE
YpaBHEHHUS [TO3JIEMEHTHO MOSIBIISIETCS HE
TOJILKO Ha JIOCKE, HO U Ha SKPaHe CO BCEMHU
dhopmynaMu JyIsi TOTO, YTOOBI Y
oOyyaromuxcs 6bu1 00pasen 0popMIeHHS
pelIeHusl.

dopMupoBaHUE YMEHHUS BBIJEIATh
HE0OXOAMMYI0 HH(OPMAITUIO, YMEHUS
IUTAHUPOBATh CBOIO JIEATENLHOCTD,
MIPOrHO3UPOBATH PE3ybTar.

VYyamuecs 3aluchIBalOT peLICHUE
ypaBHEHHUS B TETPaJb

log; x—log, x—2=0

Obo3HauuM:  |og, x =1

[Tonyunm KkBazpaTHOE ypaBHEHUE:
P —t-2=0
Boruncnum AUCKpUMUHAHT
D=(-1Y-4-1(-2)=1+8=9
Haitném kopHU KBaIpaTHOTO YpaBHEHUS

1-3 -2
tl :—:—:—1
2-1 2
LR S
2-1 2

Pemm npocteiimme morapudmudeckue
YpaBHEHHU:

log, x=—1 log, x=2
log, x =log, 3" log, x =log, 3’
x:371:l x:32:9

3

OKO02,
OK 03,
OKO05

IINCbMCHHAas
pabora ¢
KOMMEHTHUPOB
aHHeM
PaGora y
JOCKH
Habmonenue
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3a mpaBWIIBHBIN OTBET- 1 Gas.

O06a KOpHS MOJIOKUTENbHBIE, SBISIOTCS
pelIeHUEM ypaBHEHUSI.

Otset: x1=1/3,x2=9

VYpaBHEHHE PEIIEHO METOJAOM BBEICHUS
HOBOH IIEPEMEHHOMU.

3HaTh HOPMYITy TUCKPUMHHAHTA, KOpHEH
KBaJpPaTHOTO YpaBHEHUs, ONpe/IeTICHUE
norapudma. YMeTh periath KBapaTHOE
YpPaBHEHHUE U NIPOCTENIINE
jorapuMuuecKie ypaBHEHHUS.

CaMOCTOSTEIIEHO
€ BBITTOJTHEHNE
3aJIaHUM
MPAKTUIECKHUX
pabor

OpranusyeTcsi yCBOCHHE
y4al[MMHCsl HOBOTO METOa
peleHus ypaBHEHUN.
VYyamumcs npeiaraeTcst
peUIuTh ypaBHEHUE

Xon MbICTIel 00yJaronuxcst
HaIpaBJIsETCs BOIIPOCAMM:

Kakoe o00o3HaueHue  Mbl
BBEJIEM?

Kakoe  ypaBHeHue MBI
nosyunm?

Yemy paBHBI KOAYPPHUIUEHTHI
KBaJ[paTHOTO YpaBHEHUS?

Kak HaliTu AUCKpUMHUHAHT?

Brraucnoure JAUCKPUMHWHAHT.

UeMmy paBeH TUCKPUMHUHAHT?
CKOnpKO  KOpHEH  MMeeT
KBaJIpaTHOE ypaBHEHHE?

Kax HaWTH KOpHU
KBaJIpaTHOTO ypaBHEHUs?

Brraucnure KOpHHU

Pemenwne yuamuecs 3aMChIBalOT B
TETPaJd, TIPU 3TOM MOIIEMEHTHO OHO
MOSIBJISIETCS. U HA 9KpaHe CO BCEMU
dhopmynamu.

OOyuJaromiye Ha MeCTax 3alHChIBAIOT
peleHre B TETPalb KOMMEHTHPYSI TO, YTO

OHH 3aIIMChIBAIOT.
lg’ x+5lg,x+6=0

lgx =1t

t*+5t+6=0
a=1,B=5,c=6

D =b>—-4ac
D=5"-4.1.6=25-24=1

VYpaBHeHHE UMEET 2 KOPHSIL.

_-btD 123 -2 |
ha=—"5_ 'To0 7 2
PR e e
21 2
Haiitu x.

OK 01,
OKO02,
OK 03,
OKO05

®poHTaNIbHASA
MUCbMEHHAs
pabota ¢
KOMMEHTHPOB
aHHEM
YcTHBIE
OTBETHI
HaGmronenune

10 MunyT
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KBaJPaTHOI'O yPABHEHUS

— Kakue mnomyuyunuch KOpHHU
KBaJPaTHOTO ypaBHEHUs?

— Yo maneie Hago caenars?

— Kakum o6pazom?

Pemnm nepBoe ypaBHeHHE.

— Kak MOXHO mpencraBuTh «-
3» ¢ yuéTtoM TOro, 4To B
JICBOM YacTH JIECATHYHBIN
aorapudm?

— IlepeBenémM B JAECATUYHYIO
TIpOOBb.

— Pemmm BTOPOC YPaBHCHHC.

— Kak MOXHO TpencTaBUTh «-
2» ¢ yd€roM TOro, 4TO B
JIEBOM YacTH JOE€CATUYHBIN
aorapudm?

— IlepeBeném B AECATUYHYIO
JIpOOB.

— Bce 1M KOpHM SABIAIOTCA
peleHreM JTAHHOTO
ypaBHEeHUA?

— Kakoit oTBeT 3anuiaem?

— Kakum meTonom Mbl pernanu
ypaBHEHUE?

— Yro Haao 3HAaTb U YMCTb JIA
TOrOo, YTOOBI pCUIUTL 3TO

BcenoMHUTE 0603HaUEHUE U PELIUTH
pocTenIme JorapuMuIecKie

ypaBHEHHSL.

lgx=-3 lgx=-2
lgx=1gl10° lgx=1gl10”’
x=10"=0,001 x=10"7=0,01

O0a KOpHS MOJIOKUTEIIBHBIE.

Otser: x1=0,001, x2 =0,01

— YpaBHEHHME PEUIEHO METOJIOM BBEICHUS
HOBOW MEPEMEHHOM.

— 3”atp  Qopmyly  AMCKPUMHUHAHTA,
KOpHEM  KBaJpaTHOIO  YypaBHEHWUS,

ompeneraeHue  Jiorapudma. Ymetb
pewmiatb  KBaJpaTHOE ypaBHEHHE W
MIpOCTENIINE jorapudmuyeckre
YpaBHEHHUS.
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ypaBHeHUe?

O0600meHue n — Ckaxwure, Tenepb Mbl MOkeM | @OpMUPOBAHNE YMEHUSI CAMOCTOATEIIHBHO OK 01, TpenupoBo4yH | 4 MUHYTHI
CUCTEMaTHU3ALIMS PEIINTh YpaBHEHUS, KOTOPHIE | BBHIMOIHATH ACUCTBUS 10 AJITOPUTMY C OKO02, b€ 3a7]aHuUs
pe3yJIbTaTOB HE CMOTJIM PEIIUTh paHee? JIOCTATOYHOM MOJIHOTOM, YMEHHE OK 03, KonTtpons u
BBITIOJIHCHUSI KOHTPOJIUPOBATh CBOM JCHCTBUS, yMEHUE OKOs5, OIICHKA
— OOwmensiiTeCh IUTAHUPOBATh COTPYAHUYECTBO C rporecca u
JTUArHOCTHYECKUMHU KapTaMH | OJHOKJIACCHUKaMH, pe3yabTaToOB
W TPOBEpPhTE MO KIOUY | Yyaluecs IpUMEHSIOT [TOJyYEHHbIE y4eOHOMH
paboTy Bariero cocena 3HAHMS B MIPOLIECCE MHIUBUAYATbHOMN e TeTbHOCTH
paboTHI. HaGmronenune
B Kaxue merons! pemenms KonTtponupyroT npaBuibHOCTb
HOFaqu)MqueCKHX 0 BBITIOJTHEHUS 33IaHUN U YPOBEHb YCBOCHHUS
ypaBHEHU! BbI 3HaeTe? MaTepuana.
OOyuaronuecs pemaT ypaBHEHUS.
Yualmmces npearaeTes — PemeHnne ypaBHEHUH 1O OMNPEACICHUIO
BBLIITOJTHATD PCLICHNC 3aTaHIA norapupma. Pemienue ypaBHEHHH 10
Ne 3 (cm. IIPHJIOXKEHUE), CBOWicTBaM  Jiorapudma. Pemenue
Ha3BatTh ME:TOHH peLICHIA ypaBHEHUH 3aMEHOM MepEeMEHHOI
YpaBHEHUH U CAaMOCTOSITEIILHO
TIPOBCPHTD. VYyammecs: IpUMEHSIOT MTOJTyYEeHHBIC
3HAHMUSL.
3a npaBWIbHBIN OTBET- 1 GaJ.
®opMUpPOBAHUE YMEHUS BBIACIISATh
Heo0X0UMYI0 HHPOPMAIIUIO, YMEHUS
MJIAHUPOBATH CBOIO JACSTEIBHOCTb,
MIPOTHO3UPOBATH PE3YJIHTAT, KOHTPOJIb U
OIICHKA Mpoliecca U pe3yIbTaToB yueOHOM
NESTETLHOCTH.
3. 3aKIIYUTeJbHBIN ITal 3aHATHSA
IlogBenenue — llogcuuraiite konuuecTBO | OOyuaromuecs moacyuTeiBatoT komuuectBo | OK 01, Kountpois u 5 MUHYT
WUTOTOB pabOTHI; HaOpaHHBIX Bamu OayioB u | GayutoB, HAOPAHHBIX 33 YPOK. OKO02, OIICHKA
¢bukcanus OIICHUTE CBOIO JESTEIHHOCTh | Y4Yalluecs BBICTABISAIOT OIICHKY B OK 03, nporecca u
JOCTHKECHUS Ha YpOKe. JTUATHOCTUYECKYIO KapTy B cooTBeTcTBUU ¢ | OKO05 pe3yabTaToOB
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esnei (oeHka UTOTOBOM TabiHIIeH. yueOHO
NeSITeNIbHOCTU NeSITeIbHOCTH.
6 . |— Kakyro uenab Mbl CTaBIIN Ha .
00yYaroIIKMXCs), ypoke? «3» «4» «S5» Y CTHBIM
onpeAcIeHue ' 14-18 19-23 24-29 01poc
NEPCICKTUBLI — ]_[e_]'ﬂ, I[OCTI/IFHyTa? GaUIOB  OALIOB GALIOB Ha6JHOI[eHI/Ie
naJIbHEUIIIEN
paGOTHI — Kax BbI pabotanu ceronns Ha | POPMHUPOBAHUE YMEHHS CTPYKTYPHPOBAThH
ypoke? 3HaHUS; YMEHHE OCO3HAHHO U IPOU3BOJIBHO
C CTPOUTH PEUEBOE BbICKA3bIBAaHUE B YCTHOU
— XOKE;;[IZNE; Ha(::;g)eﬂneM BBL | dopme.
YXOA ypoxa: OTKpBITHE HOBOTO METOJIa PEIICHUS
v JorapupMHUUECKUX ypaBHEHHH.
YUTENb IPOBEPSIET Lleb A0CTHTHYTA.
JTUArHOCTUYECKHUE KapThl, VualHecs AAI0T OIEHKY CBOEi
BBICTaBJISIET U KOMMEHTUPYET [ESTEBHOCTH Ha YPOKE
OLCHKH 38 YpOK. — 51 pabotan (a) OTIMYHO, B MOJHYIO
Aot yqammuxcs, peyCMOTpeHa CHITy CBOUX BO3MOXKHOCTEH,
BOSMOZKHOCTE OTBCTHTE O —  UysctBoBal (a) cedst yBEpeHHO.
pe3ynbTaTax cBoei
JESATENBHOCTh Ha YPOKE B — S paboran (a) xopomo, HO HE B
JTMArHOCTUYECKON KapTe. MOJIHYIO CUITY, UCIIBITHIBAI (@) YyBCTBO
HEYBEPEHHOCTH, OOS3HM, UYTO OTBEUY
HENPaBUIBHO.
— Y MeHs He ObulO KellaHusi paboTaTh.
CeronHs HE MOH JIEHB.
3amaHus Ui Yuurenb KOMMEHTUPYET BriOpath 01HO U3 3a1aHU: OK 01, YcTHEIN 3 MUHYTBI
CaMOCTOSITEILHOT | JOMaIIHEe 3aJaHue, Ha 1. OO6yuaromuiics noipkabl | OKO02, onpoc,
O BBITIOJTHEHUS CIEIYIOIINNA YPOK, 3aIIMCAaHHOE MOArOTOBUTH  coobmenue  mpo | OK 03, B3aMMOOIICHKA
Yuurens BbIIAET norapupmuueckyro  coupans B | OKOS,
¢ depeHIIMPOBaAHHY IO ApPXUTEKTYypE U KUBOIIUCH. IK 1.1

JOMAIITHIOK paboTy Mo TeMe:
«Pemenue norapupmMudecKux
YPAaBHEHUN» K 3a4€Ty.

2. Ilpemmaraercs TBOpUYECKOE 3aJlaHUE.
Pa3paboraiite nu3aiiH uHTEpbepa C
HCIIOJIb30BAHUEM
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JorapupMHIECKON CIIUPAJIH.
Brimmonusitor  3amanue. PesynbTar
n3o0pasure Ha KOMIIBIOTEpE B
nporpamme Adobe Photoshop
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IIpunoxenne

JAUATHOCTHYECKAS KAPTA YYHALIET'OCHI.

(1B)
1. MaTemMaTUYeCKNiA ANKTaHT.
IIpumepsbI OTBeTBI 1/0 Kpurepum onenuBanus:
1. 35 = 3a npasunvio
2. log +4= 8bINOJIHEHHOE 3a0aHUe
3. log; 1= 1 6au.
4. log 5=
5. logs2+logs 3=
6. log, 32=
7. log, 3
8 log:.28-log,7=

2. PelleHUWe ypaBHEHUA.

KQI/ITCQI/II/I OINCHUBAHMWS S

1.4l =11

2.log;(5x—1)=2

3.logs(x—D +log(x—2) =log(x+2)

4.10g> x —3log, x—4=0

2 banna

3 banna

4 6anna

5 bannos

3. Ykaxycume memoo pewrenus.

YpaBHeHue

OTBeThI

1/0

KoanuyecTBO 0a/1710B

1.5%8077 =4

3a npasunvho evinonenHoe
3a0anue 1 bann.

2.log,(x+2)+log,(x—3)=4

3.log,(6+x)=2

4.log; x+5log, x—2=0

3 3

5 glogy(’~) _ o

6.2log; x+log, x> +2=0

7.10g, ,(3x —5)—log, ,x =1

O01ree KOJIHMYECTBO 0AJJIOB:

Ouenka

JANATHOCTHYECKAS KAPTA YYAIIET OCHI.
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(2B)

1. MaTemaTM4ecKuit ANKTaHT.
IIpumepnl OTBeTBI 1/0 Kpurepum onenuBanus:
1. 5= 3a npaeunvho
2. log ,I= 8bINOJIHEHHOE 3A0aHUe
3. logs6 = 1 6au.
4. log s(-2)=
5. log ;27 =
6. log2{5-logg30=
7. log, —
8 log 53+ log ;55
2. PemeHue ypaBHeHW.
Kputepuu onleHuBaHus:
avecn Ly 2 banna
3.1 clgn+6=0 3 6aﬂ]la
4 6anna
5 bannos
3. Ykaxycume memoo pewenus.
YpaBHeHue OTtBeThI 1/0 KoanvecTBo 0a/1710B
1 50807 _ 4 3a npasunbHo 8bInoIHEHHOE
' 3adanue 1 6ann.

2.log,(x+2)+log,(x—3)=4

3.log,(6+x)=2

4.log; x+5log, x—2=0

3 3

5 glogy(’~) _ o

6.2log; x+log, x> +2=0

7.10g, ,(3x —5)—log, ,x =1

O0miee ko1M4YecTBO 0A/JI0B: Ouenka
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®OH/JI OIEHOYHbBIX CPEACTB
no OB[[[EOBPA3OBATEJIBHOﬁ JUCHUIITIMHE
«MATEMATUKA»
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1. PE3YJIbTATBI OBYYEHUSA, PETJIAMEHTUPOBAHHBIE ®I'OC COO C

YYETOM ®IocC C1io

Kox n Inanupyembie pe3yJbTaThl 00yUeHHSs
HaMMEHOBaHHe
¢hopmupyembIx O0mue JMCHUIUIMHAPHbIE
KOMIIeTeHIU i
OK 01 Beibupartp | - chopMHUpOBaTh IPAXKIAHCKYIO | - BIIAJICTh METOJAAMU
CIOCOOBI PEIIEHUS | TIO3UITHIO obyyarorerocs KaK | JI0Ka3aTeNbCTB,
3a1a4 aKTUBHOTO M OTBETCTBEHHOTO WJIEHA | aJlfOPUTMaMH peleHus
npohecCHoHaNbHO | POCCUICKOTO O0IIECTBA; 3ajady; yMEHHE
il 1eATeNIbHOCTH - TOTOBHOCTh K TyMaHMTapHOi U | ¢hopMyIHpoBaTh
MPUMEHHUTEITHHO BOJIOHTEPCKOH IS TEITLHOCTH, OTIpENICIICHUs, aKCHOMBI U
K Pa3InYHbIM - 0CO3HAaTh JIMYHBI  BKIaJA B | TEOPEMBl, MPHUMEHATh HX,
KOHTEKCTaM MOCTPOCHUH YCTOWYMBOTO OYAYIIETO; MPOBOANUTH  JOKa3aTeNbHbIE
- chopMHpOBAaTE  MHPOBO33PEHUS, | PACCYNKIACHUSL B xoz1e
COOTBETCTBYIOIETO COBPEMEHHOMY | pellleHus 3aj1ady;
YPOBHIO pa3BUTHA HayKH u| - YMETh OIEepPUPOBATH
OOIIIECTBEHHOM MPAKTHKHN, OCHOBAHHOTO | TIOHSATHSMH: CTEIIEHb YHCIIA,
Ha Jasore KyJIbTYp, | Jlorapud™M YHUCIA; YMEHHE
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO | BBIMOJIHATH BBIYHCIICHHUE

MeCTa B MOJIUKYJIBTYPHOM MHUPE;
- CaMOCTOSITENIbHO (POPMYIUpPOBaTH U
aKTyallu3UpOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B JACSITEIHLHOCTD,
OILCHUBATh COOTBETCTBUEC PEC3YyJIbTAaTOB
[EJISIM, OLICHWBATh PUCKH TMOCIEACTBHMA
NCATCITBHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHUE
MIPU PELICHNH KU3HEHHBIX MPoOeMm;

- CIOCOOHOCTP H TOTOBHOCTH K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB

pelieHus NPaKTUYCCKUAX 3aja4,
HpI/IMeHeHI/IIO pa3J'IH‘IHBIX METOAOB
MMO3HAHUS;

- CTaBUTh u dbopMynupoBaTh
COOCTBEHHBIE 3a1a4n B
o0pa3oBaTenbHON  JEATENBHOCTH |

KU3HEHHBIX CUTYaIUsIX;
- yMeTb MHTETrpUpOBaTh 3HAHUA U3
pas3HbIX MIPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE HJIEHW, Ipeajararb
OpPUTMHAJIbHBIE NTOJIXO/IbI U PELLIEHUS;

- HMETh BHYTPEHHIOK MOTHUBAIHIO,
BKJIIOYAIOLIY IO CTpEMJIEHHE K
JOCTHKEHMIO  LeIW U yCHexy,
ONTUMU3M, HWHHMIIMATUBHOCTb, YMEHHE

3HAYEeHUH U MpeoOpa3oBaHuUs
BBIPAKEHUI CO CTENEHsMU U

norapupmamu,

npeoOpa3oBaHus  ApOOHO-
palOHaIbHBIX BBIPAXKEHUI;
- YMETh BbIOHpATH
OIXO SN W3yYECHHBIN
METOJI JUIsl pelIeHus 3a/1aqH,
pacrno3HaBaTh

MaTemMaTHueckue (akTel H
MaTeMaTHYeCKUE MOJEIN B
MIPUPOIHBIX "
OOIIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE
IIPUBOJIUTH IIPUMEPBI

MaTeMaTHYECKUX OTKPBITHH
POCCUMCKOM W MHUPOBOU
MaTE€MaTHYECKOW HAayKH.

- yMETh OIIEpUPOBATh
MTOHATUSMU: MHOX€ECTBO,
[IOAMHOKECTBO,  OIepanuu
HaJl MHOXXECTBaMH; yMETh
HCIIONIB30BaTh  TEOPETUKO-
MHOECTBEHHBII arrapar
JUIsL  OIUCAaHUA  PEaJbHBIX

MIPOLIECCOB U SIBJICHUU W IIPHU
peLIeHUH 3a/1a4, B TOM 4HCIIe

NENUCTBOBAaTh, HCXOAs W3  CBOUX | W3 IPYTUX y4eOHBIX
BO3MOXKHOCTEH IIPEAMETOB;
- YMETh OIepUPOBATh
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TIOHSTUSIMU HaTypaJIbHOE
YHUCIIO, LEJI0€ YUCII0, OCTATOK
[0 MOZYJIIO, PALMOHAJIBHOE

YHCIIO, UpparoHaIbHOe
YHCIIO, MHOKECTBa
HATypaJIbHBIX, LIENBIX,
palMoHaANTbHBIX,

JIEHCTBUTEIBHBIX YHCell,
yMETh HCII0JIb30BaTh
MPU3HAKU JEJIMMOCTH,
HanMMEHBIITNH oomumi

JIEIUTENs W HauMeEHBIIEe
oliee KpaTHOE, aJITOPUTM
EBximma mpu  penieHuun
3a/1ad4; 3HAKOMCTBO c
pa3InIHBIMH

IIO3UIIMOHHBIMU CHUCTEMAaMHN
CUHCIIEHNS,

- YMETh OIlEpUpPOBAThH
MOHATHSAMH:  KOMIUIEKCHOE
YHUCJIO, COTIPSIKCHHBIE
KOMIIIEKCHBIE qupcia,
MOIYJIb 51 apryMeHT
KOMILIEKCHOTO 4Kcia, popma
3alIMCU KOMIIJICKCHBIX 4YUCCII

(reomerpuyeckas,
TPUTOHOMETPHYECKAs "
anrebpanyveckas); YMETh
MIPOU3BOIUTH

apupmeTHyecKre ASUCTBUS C
KOMIUIEKCHBIMU ~ YHUCIJIAMU;
IIPUBOJIUTH IIPUMEPBI
HCIOJIb30BaHUs
KOMIUIEKCHBIX YHCEIT;

- yMeTb  MOJEIUpPOBAThH
peaJlbHbIE  CHUTyallUM  Ha
SI3BIKE MaTeMaTHKU;
COCTaBJIIATh BBIPAXKEHMS,
ypaBHEHHs, HEpPaBEHCTBA U
UX CHUCTEMBI IO YCIIOBHIO
3ajauy, HCCIIEI0BATh
IIOCTPOCHHBIE ~ MOZAEIU  C
HCIOJIb30BaHUEM  ammapara
anreOpbl, UHTEPIPETUPOBAThH

ITOJTYYEHHBIN pe3yabTart;
CTPOUTH  MAaTeMaTUYECKHUE
MOJEIHN c MIOMOUIBIO

TE€OMETPUYECKUX TOHSATHH U
BEJIMYUH, PEIIaTh CBSI3aHHBIE
c HUMU MIPAKTHYECKHE
3aJ1a4u; COCTaBJIAITh
BEPOSITHOCTHYIO MOJENIb |
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MHTEPIPETUPOBATH

TIOJTY4EHHBIH pe3yJIbTar;
pemaTh MPHUKIAIHBIE 3a1a4n
cpencTBaMu
MaTeMaTU4ecKOro aHalu3a, B
TOM  YHCIE€  COLMAIBHO-
HKOHOMHYECKOTO "
(HU3HYECKOTO XapaKTepa
OK 02. - yMeTh  B3aUMOJEICTBOBAaTb C | - YMETb OIIEpUPOBATh
OcymecTBIsTh COIMaTbHBIMU MHCTUTYTaMH B | MOHATHSAMHU: palMOHAIBHAS
TIOUCK, aHAJIN3 U COOTBETCTBHHM C WX QYHKIMAMH U | QyHKIHA, nokasarteibHast
MHTEPIIPETAIHIO Ha3HaYEeHUEM; byHKIHA, CTEICHHas
uHpopManuy, - CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO W | (QYHKIHMA, JorapupMUuecKas
HEOOXOAMMOM JJIsl | IPUHUMATh  OCO3HAHHBIC  pEUIeHUs, | (QyHKIu,
BBITIOJTHEHHS OPHEHTHUPYSIChH Ha MOpAJIBHO- | TPUTOHOMETPUYECKHE
3amaq HpPABCTBEHHBIC HOPMBI U IICHHOCTH; byHKIHH, oOpatHbIe
npoeCCHOHATBHO |- TOTOBHOCTH K TPYAYy, OCO3HaHHME | (pYHKIMH;, YMEHHE CTPOHTH
i IeSITeNbHOCTH [IEHHOCTH MacTepCTBa, TPYOIIO0HE; rpaduku M3yYECHHBIX
- TOTOBHOCTH K aKTHBHOH JEATENFHOCTH | (DYHKIIHH, UCTIOJIb30BaTh
TEXHOJIOTUYECKOW M CONHMAJIbHOW | Trpaduku  T1pu  U3ydYECHUH
HAaIpaBJICHHOCTH, CIIOCOOHOCTH | IPOILIECCOB U 3aBHCHMOCTEH,
MHHUIUHPOBATD, IUTAHUPOBATh W | IpH pelmIeHuH 3a1ad U3
CaMOCTOSITENTFHO ~ BBIMIOJIHATH ~ TaKylo | APYTHX Y4eOHBIX MPEIMETOB
IeATebHOCTD; W 3aJ1a4 U3 peajbHOM JKU3HH;
- TOJy4YaTh HOBBIE 3HAHUS, €ro | BBIpaXKaTh dopmynamu
MHTEPIIPETalliy, NpeoOpa3oBaHUIO U | 3aBHCUMOCTH MEXKTY
NPUMEHEHUIO B Pa3MYHBIX YYEOHBIX | BEIMYHMHAMU;
CHUTYaIHsIX, B TOM YHCJIC TIPH CO3JaHUH | - yMETb OTIEpUPOBATH
Y4eOHBIX U COIMATIBHBIX TPOEKTOB; TIOHSATHSIMH: TOXKECTBO,
- BBIABJIATH TNPUYMHHO-CIIEICTBEHHBIE | TOXKIECTBEHHOE
CBSI3M U aKTyaJM3HpoBaTh 3ajady, | MpeoOpa3oBaHUE,
BBIIBUTaTh THUIOTE3y €€ peIIeHHs, | ypaBHEHHE,  HEPaBEHCTBO,
HaXOJIUTh apryMEHTHI JUIA | CUCTeMa  ypaBHEHMH U
J0Ka3aTelbCTBA CBOMX YTBEP)KACHUH, | HEPaBEHCTB,
3ajaBaTh MapaMeTpbl W KPUTEPHUU | PAaBHOCHIBHOCTH YPaBHEHHIH,
pelIeHus; HEpaBEHCTB W CHCTEM,
- BIAACTh HAaBbIKAMHM  TIOJYYEHHUS | PallMOHAIbHBIC,
uHpOpMaMM W3 HMCTOYHUKOB pasHBIX | MppalOHAJIbHEIE,
THUIIOB, CaMOCTOSITENIbHO OCYIIECTBIISTH | MOKa3aTeJbHBIE, CTEICHHBIE,
MOWCK, aHaJIW3, CHCTEeMaTH3alMI0 W | JIorapupMUIecKue,
MHTEPIPETALNIO MHPOpPMALIUU | TPUTOHOMETPUYECKUE
Pa3ITUYHBIX BUJIOB " ¢dopM | ypaBHEHHS, HEpaBEHCTBA WU
MIPE/ICTaBIICHHUS; CHCTEMBI; yMETh pelIaTh
- UCTIONIb30BATh CpEe/CTBa | ypaBHEHUs, HEPaBEHCTBA U
MH(POPMAIMOHHBIX U | CHCTEMBI c MTOMOIIIBIO
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTMH B | pa3iIMYHBIX MPUEMOB;
peneHnn KOTHUTHBHBIX, | peuath ypaBHEHHS,
KOMMYHUKAaTHBHBIX M | HEpaBEHCTBA M CHCTEMBI C
OpTaHU3aI[MOHHBIX 3amad C | mapameTpom; IPUMEHSTh
cOoOIrOIeHIEM TpeOOBaHMI | ypaBHEHHUS, HEPABEHCTBA, MX
DPrOHOMHUKH, TEXHUKM OE30MACHOCTH, | CUCTEMBI  JUISI  peIICHUS
TUTHEHBI, pecypcocOepekeHusl, | MaTeMaTHUECKUX  3a1ad |
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NPaBOBBIX W OSTHYECKUX HOPM, HOPM
nH(GOPMaIIMOHHON 06€30MaCHOCTH;
- BJIAJETh HaBBIKAMHU PACIIO3HABAHHS U

3aIIUTHI uHpopmanuy,
MH(POPMALMOHHOM 0e301acHOCTH
JMYHOCTH

3a1a4 u3 Ppa3InYHBIX
obiactell HAyKU W peasbHOU
KU3HH;

- YMETh ¢BOOOIHO
ONEPUPOBATh  TOHITHSIMHU:
IBIKCHUE,  TapaJuIeIbHbIHI
MEepeHoc, CHMMETpUs  Ha
TUTOCKOCTH u B
MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHrue  MOAOOMS,
noo0HBIe  (UTYPBI; yMETh
pacmo3HaBaTh  paBHBIE U

no00HBIe (UTYpPBI, B TOM
YHCIIe B IPUPOJIE, UCKYCCTBE,

ApPXUTEKTYpE; yMETh
HCIOJIb30BaTh
reoMeTpUYEecKue
OTHOIIICHUS, HaXOJWUTh
T€OMETPUYECKUE BEITMYMHBI
(nmuHA, yrom, IUIOUIAb,
00beM) MpU pEeHICHUH 3a1a4y
u3 OPYyTHUX y4eOHBIX

MIPEAMETOB M H3 PEATbHON
KHU3HU

OK 03.
IInanupoBath 1
pealn30BHIBAThH
coOCTBEHHOE
npodeccCuoHaTBEHO
€ ¥ TIUYHOCTHOE
pa3BuTHE

- TOTOBHOCTh K CaMOBBIPQXKECHHUIO B
pasHbIX BUAAX MCKYCCTBA, CTPEMJICHHE
NOpOSIBIATH ~ KayecTBa  TBOPYECKOU
JUYHOCTH;

- IMETh WHTEpEC K pa3IMyHbIM chepam
npogeccuoHanbHOM JesTeNbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOD
Oyaymeill npodeccun U pealn3oBbIBATH
COOCTBEHHBIE  JKM3HEHHBIC  TUIAHBI;
TOTOBHOCTb U CIOCOOHOCTh K
o0Opa3oBaHMI0O U CcaMO00Opa30BaHHUIO Ha
NPOTSKEHUH BCEH JKU3HU;

- AQHAIN3MPOBATh IOJIyYEHHBIE B XOJ€
peleHus 3a71aun pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOTHO3UPOBAThH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIaH
pemieHns ~ OpoOieMbl € Y4YETOM
UMEIOIUXCA  PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U NPEAIIOYTECHNN;

- yMeTb  OIEHHUBAaTh  pPUCKU U
CBOEBPEMEHHO TMPUHUMAThH PEIICHHS 10
UX CHWKEHHMIO;

- cdopmHpoBaTh TMPHU3HABATH CBOE
OpaBO M IMpaBO Jpyrux Jojaed Ha
OIIMOKH.

- YMETH OIlEpUPOBAThH
HOHATUSIMH:  PallOHAJbHBIE,
HMppalnuoHaIbHEIE,
HOKa3aTeIbHbIE, CTEICHHBIE,
JorapupMIIECcKue,
TPUTOHOMETPUIECKHUE
YpaBHEHUSI W HEPABEHCTBA,
UX CHCTEMBI;
- YMETh
HOHSTUSMHU:

OTIEPUPOBATH
MHOTOTPaHHHK,
ceueHue MHOTOTpaHHHKA,
KyO, napaJuleNenuresn,
npusMa, nupammaa, Gpurypa u
HIOBEPXHOCTh BpaIlIeHUS,
IWIMHJP, KOHYC, map, chepa,
cedeHus! (Uryphl BpAILCHHUS,

IUIOCKOCTb, Kacarolascs
chepbl, UWIMHIpA, KOHYCA,
IUIOIIA/b MMOBEPXHOCTHU

MHUPaMHIBI, TIPU3MBI, KOHYCA,
WJIMHPA, TUIOMAIL ChEpsl,

o0beM KyOa,
IPSIMOYTOJIBHOTO
napaieNenuIesa,
HPAMHUIBL, TIPU3MBI,
WIMHAPA, KOHyca, IIapa;
yMEHHE n300paxarb
MHOTOTPaHHUKH u
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MMOBCPXHOCTHU BpalllCHUA, HUX

CCUCHUA oT PYyKH, C
IIOMOIIBIO YCPTECIKHBIX
HHCTPYMCHTOB n

JJIEKTPOHHBIX CPEICTB; YMETh
pacno3HaBaTb CHUMMETPHUIO B

MIPOCTPAHCTBE; YMETb
pacrio3HaBaTh  IpPaBUJIbHbIE
MHOTOTPaHHUKHU;

- yMETh OIepPUPOBATH
MOHATUSMM: TPSAMOYTOJIbHAS
cucrema KOOp/IMHAT,
KOOpJMHAThl TOYKH, BEKTOP,
KOOPJIMHATBI BEKTOpa,
CKaJsIpHOE  IPOU3BENIECHUE,
yrol  MEXIY BEKTOpamH,
cyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpa Ha
YHCII0; HAXOAUTh C IOMOIIbIO
U3yUYECHHBIX bopmyn
KOOpJUHAThI CepeUHbI

OTpE3Ka, PACCTOSAHHUEC MCEKIAY
JABYMS TOYKAMMU,

OK 04. Paborats B
KOJIJIEKTUBE H
KOMaHJe,

3 PeKTHBHO
B3aMMO/ICHCTBOBAT
b C KOJIJIETAMH,
PYKOBOJICTBOM,
KJIIMEHTaMH

- TOTOBHOCTH MIPOTUBOCTOSATH
UCOJIOTHH IKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KkceHohoouw,
TUCKPUMHHAIIMA 10  COIMAJBHBIM,
PEIIUTHO3HBIM, PacoBbIM,
HAITMOHATHHBIM MTPU3HAKAM;

- copMuUpoBaTH  HPABCTBECHHOE

CO3HaHUE, ITHYECKOTO TIOBEICHHUS;
- TOTOBHOCTh K TpPYAy, OCO3HAHHE
[IEHHOCTU MacTEepPCTBa, TPYI0JIIO0HE;

- CTaBHUThHb HpO6JICMBI n 3aaavm,
A0IMyCKaromue AJIBbTCPHATUBHBIC
PECLICHUS;

- BIIAQJCTh PA3TUYHBIMHU CIIOCOOaMU
OOIIIEHHS U B3aUMOJIEHCTBH,

--apr'yMEHTHUPOBAHHO BECTH JHAJIOT,
yMETh CMSTYaTh KOH(JIUKTHBIC
CUTYaINH;

- pPa3BEepHYTO W JIOTHYHO H3JIaraTh
CBOIO TOYKY 3PEHHS C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

COBMECTHAs CATEIIFHOCTD:

- IMOHUMATh n HCIIOJIL30BATh
MPEeUMYIIEeCTBA KOMaHIHO Hu
WHIUBUTyJTBHOU PaOOTHI;

- BBIOMpATh TEMATUKy U METOJbI
COBMECTHBIX JICCTBUM C Yy4e€TOM
00X MHTEPECOB M BO3MOKHOCTEH
Ka)KI0I'0 WieHa KOJUIEKTHBA,

- YMETh OIIepPUPOBAThH
MOHATHUIMU: CIIy4alHbIN
OIBIT U CIIy4ailHOE COOBITHE,
BEpPOSITHOCTD CIIy4aliHOr O
COOBITHS; YMETh BBIYUCIATH
BEPOSATHOCTH c
UCII0JIb30BaHUEM
rpaduUecKux METO/IOB;
NPUMEHSTh bopmyb
CIOKEHMS U YMHOXEHMS
BEPOSATHOCTEH,
KOMOWHATOpHBIE (DAKTBI U
dopMyaBl  NpPU  pELICHUU
3ajad; OLICHUBATh
BEPOSITHOCTU peabHbIX
COOBITHM; 3HAKOMCTBO CO
CllyyallHBIMH  BEJIMYMHAMU;

yMEHHUE MPUBOJUTEH MPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX
yucel B TNPUPOJIHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- yMETh cBOOOHO
ONEepUpPOBATh MOHATUSIMU:
CTEIEHb c LEJIBIM
MOKa3aTelieM, KOpEHb
HaTypajibHOU CTEIEHH,
CTENEHb C pPalMOHAIBHBIM
[IOKa3arejeM, CTEeNeHb ¢
JI€HCTBUTEIbHBIM
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- KOOPpAUWHUPOBATH n BBITIOJIHATH
paboTy B  YCIOBHSAX  PEajbHOTO,
BUPTYaJIbHOIO M KOMOWHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- copMUpOBATE CAMOKOHTPOJIb, YMETh
NPUHUMATh OTBETCTBEHHOCTh 32 CBOC
MOBEIEHHE, CIIOCOOHOCTD
aIalITUPOBATHCS K  AMOILMOHAIBHBIM
N3MCHCHHAM U IIPOSBJIATH FI/I6KOCTB,
OBITh OTKPBITHIM HOBOMY;;

- cpopMUPOBATH COLIMAIIbHBIE HABBIKH,

BKJIFOYAIOIIUE CIIOCOOHOCTb
BBICTPAMBaTh OTHOLICHUS C IPYTUMU
JIOABMH,  3a00TUTHCS,  NPOSBIATH

MHTEpEC U pa3periatbh KOHQIUKTHL;

- cOopMHpOBATH MPUHATHIE MOTUBBI U
apryMeHTbl  JIpyrux JIoAed  mpu
aHaJI3e pe3yJIbTaToOB JAEATEIbHOCTH

(BeIIeCTBEHHBIM)

TIOKa3aTeseM, aorapupm
9Hcia, CHUHYC, KOCHHYC H
TaHTE€HC MPOHU3BOJIEHOTO
qrca;

- YMETh ¢BOOOIHO
OTIepPHPOBATH TIOHSATHUSIMH:
rpaduk ¢yHKIMH, oOpaTHas
GbyHKIHA, KOMITO3HUIIHS
GbyHKIUH, JTUHEHHAs
GbyHKIHA, KBaJ[paTHYHAs
byHKIHS, CTEIeHHasI
byHKIUSA C LEIIBIM
TIOKa3aTeseM,
TPUTOHOMETPUYECKHE
GbyHKIUY, oOpatHbIe
TPUTOHOMETPUYECKHE

GyHKIMH, TOKazaTelbHAs U
norapugmuyeckas (QyHKIHH;

yMETb  CTPOHMTH  Tpaduku
GbyHKUIHH, BBITIOJTHATH
npeobpazoBanusi  rpadukoB
GbyHKIUH;

- yMeTb  HCIIOJIb30BaTh
rpadpukn  QyHKOWA OIS
U3y4YEeHUs]  TPOIECCOB U

3aBUCUMOCTEN NPHU PELICHUH
3ajad M3 JAPYTUX Y4eOHbIX
MIPEAMETOB M W3 pealbHOU

KHU3HU; BBIpaXKaTh
hopmyramMu 3aBUCHMOCTH
MEXy BEITMYHMHAMU;

- cBOOOJHO  ONEpPUPOBATH
HOHATHAMMU: YETHOCTh
(GyHKINMH,  TEPUOTUYHOCTD
(GyHKIMH,  OTPaHUYEHHOCTb
¢byHKIMH, MOHOTOHHOCTh
¢byHKIMH, KCTPEMYM
¢byHKkumy, HawOonbIIee W
HalMeHbIlIee 3HAYEHUS
GYyHKIMM HAa TIPOMEKYTKE;
YMETh POBOJUTH
uccienoBaHue (PyHKINU;

- yMETh HCIOJIb30BaTh
CBOMCTBA u rpaduxu
¢GyHKUIMH  JUIsL pelIeHus
YpaBHEHUH, HEPABEHCTB U
3aJjady = C  IapamMeTpamu;
n300paxarb Ha
KOOPIMHATHOM  IJIOCKOCTH
MHO>K€ECTBA peneHuin

ypaBHEHMH, HEPABEHCTB U UX
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CHUCTEM

OK 05 - IIPUHATH TPaAULUOHHBIE |- yMETh OIIEpUPOBATh
OcymiecTBiIsITh HallUOHAJIbHBIE,  OOIIEYEIOBEUECKUE | TOHATUSAMM: cpenHee
YCTHYIO U TYMaHHCTUYECKHE U JIEMOKpaTHUeCKue |apudmernueckoe, Meauana,
MUCbMEHHYIO LIEHHOCTH; HauOoJbIllee M HauMeEHbIlee
KOMMYHHKAIUIO - COBEpIIEHCTBOBaTh S3bIKOBYIO M |3HaueHUS, pasMax,
Ha YUTATENIbCKYIO KyJIbTYpYy KakK CpeJcTBa | qucrepcus, CTaHAApTHOE
rOoCy/JapCTBEHHOM | B3aMMOJEHCTBHUSI MEXAY JIIOJAbMHU M | OTKJIOHEHUE YK CIIOBOTO
a3bike Poccuiickolt | mo3HaHMs MUpa; HaOopa; yMEHHe W3BIIEKATh,
Denepanun ¢ - OCO3HaTb IIEHHOCTM  HAy4HOH |HMHTEpNpeTHpOBaTh
y4eToM JeSITebHOCTH, TOTOBHOCTh | MH(OpMaIHIo,
0COOEHHOCTEN OCYILIECTBIISITh IIPOEKTHYIO U | IpEeICTaBICHHYIO B TaOIHIAX,
COLIMAJILHOTO U UCCIIEI0BATEIbCKYIO NeSTeNbHOCTh |Ha JuarpaMmax, rpadukax,
KYJIBTYpHOTO WHAMBUIyaJIbHO U B TPYIIIIE; OTPAKAIOIIYIO CBOMCTBA
KOHTEKCTa - BHOCUTh KOPPEKTHUBbI B |peaibHBIX  MPOLECCOB |
JIeSITENIbHOCTb, OLICHUBATh | SIBJICHMIA; MIPEJICTaBIISITh
COOTBETCTBHE  pE3yJbTaTOB IENsAM, | MHPOPMALUIO C TOMOIIBIO
OLICHMBATh  PHCKH  TOCJEICTBHHA | TaOimIl u Jquarpamum;
NeSITeNbHOCTH; UCCIIeIoBaTh CTaTHUCTHYECKUE
- BIAAETh  HABBIKAMH  y4eOHO- |JaHHBIE, B TOM YHCJIE C
UCCIIEIOBATEIbCKOM M TPOEKTHOM | MpUMEHEHHeM rpaduyecKkux
JESITEIbHOCTH, HaBbIKAMM Pa3pellieHUs] | METOAOB M BJIEKTPOHHBIX
npobiewm; CPEACTB;
- co3daBaTb TEKCTbl B Ppa3IMYHbIX |- YMETb OIIEpUPOBATh
dopmarax ¢ y4eTOM Ha3HAYCHMs |MOHATHSAMU: TOYKa, HpsMasd,
uHpOpMallMU U LEJIEBOM ayIUTOpUH, |IJIOCKOCTh,  MPOCTPAHCTBO,
BbIOMpast ONTUMAJIbHYIO ¢dopMy | IByrpaHHBIN yroi,
IPEJICTaBJICHNS U BU3YyaIU3alllH; CKpEILMBAOIIUECS  TNpsIMBIE,
- BJIaJIeTh HaBBIKAMM IO3HABATEJIBHOM | MapajiebHOCTh u
peduiexcun KaK OCO3HaHUs | NEPIEHINKYJISIPHOCTh
COBEpILAEMBIX necTBuit U |[psSIMBIX U IUIOCKOCTEH, yroi
MBICITUTENbHBIX IIPOLIECCOB, UX |MeXAy  MHpsIMBIMH,  yroi
pe3ybTaTOB U OCHOBAHUI MEXTY npAMOi u
IUIOCKOCTBIO, YIOJd  MEKIY
IUIOCKOCTSIMH, PacCTOSTHHE OT
TOUKH 110 IUIOCKOCTH,
paccTosiHue MEXTy
IPSIMBIMH, paccTosiHue
MEX]Y TUIOCKOCTSIMH;
- YMEThb HCHOJb30BaTh IpHU
pelIeHUH 3a7ay  M3Yy4EHHBbIE
(axTbI u TEOPEMBI
IUIAHUMETPUH; yMEHHe
OLICHUBATh pa3mepbl
00BEKTOB OKPY’KaIOIIEero
MUDA;
OK 06 ITposiBIATE | - TOTOBHOCTh K AKTUBHOW AEATEIBHOCTH |- YMETh pEIIAaTh TEKCTOBBIE
rpakJaHCKO- TEXHOJIOTUYECKOM U COLMAJIbHOM | 33]1a4u Pa3HbIX TUIOB (B TOM
MaTPUOTHYECKYIO | HAIPaBJIEHHOCTH, CHOCOOHOCTB | UMCJI€ Ha MPOLEHTHI, TOIU U
MO3UILIHUIO, UHHULIUUPOBATb, IUTAHUPOBATh 1| 4acTH, Ha JBHXEHHUE, paboTy,
JEMOHCTPUPOBATh | CAMOCTOSITEJIbHO  BBIOJIHATH  TaKyIO | CTOMMOCTh TOBapOB M YCIYT,
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OCO3HAaHHOE JIeSITeNIbHOCTD; HAJIOTH, 3amaud u3 o0iacTu
MOBEJICHUE Ha - IUIAaHUpOBaThb M OCYIUECTBJIATH | yIpaBJIE€HUs  JUYHBIMH U
OCHOBE JIEHCTBHAS B OKPYJKAIOIIEW Cpelae Ha| CeMEUHBIMU ¢uHaHCAMM);
TPaJULIMOHHBIX OCHOBE 3HAHMA IeJel YCTOWYMBOIO | COCTaBIISATh BbIpa)KEHUS,
o011eyeIoBEYeCKr | Pa3BUTHS YEJIOBEUECTBA; YpaBHEHUS, HEPABEHCTBA U UX
X LIEHHOCTEH, - CaMOCTOSITEJIbHO  OCYILECTBJISATH | CUCTEMBI IO YCIOBHIO 33JauH,
MIPUMEHSITh MO03HABaTENbHYIO NeSITeNIbHOCTD, | NCCIIEI0BATh MOJIy4E€HHOE
CTaHIAPTHI BBISABIIATH ~ NPOOJEMBbI, CTAaBUTh U | pELICHUE U OLIEHUBATh
AHTUKOPPYIIIUOHH | (hOpMYTHPOBATh COOCTBEHHBIEC 334l B | IPAaBIONIOI00HOCTH
Or0 MOBEJICHUS o0pa3oBaTeNbHON  JIEATEIBHOCTH U | PE3yJIbTaTOB;

YKU3HEHHBIX CUTYalUsX;

- cmocoOcTBOBaTh (OPMUPOBAHUIO H

NPOSIBJICHUIO IIUPOKOH JSpYyIULMH B

pasHbIX 00JacTAX 3HAHWUH, MOCTOSHHO

NOBBIIIATh CBOW 0Opa3oBaTENbHBIN U

KYJIBTYPHBII YPOBEHb;

- chopMHupOBaTH, pa3BUBaTh

CHOCOOHOCTh MOHUMATh MHUP C MO3ULUU

JPYTrOro 4ejoBeKa
OK 07 - HE IPUHUMATH JICUCTBUA, TPUHOCSIIUE | - YMETh OTIEpUPOBATh
ConeiicTBOBaTH BpE/l OKPYKAIOIIEH Cpee; MTOHATHUSIMU: byHKIMS,
COXPaHEHHUIO - YMETh IIPOTHO3UPOBATH | HEIPEPbIBHAS byHKLu,
OKpYyKarolien HEeOJIaronpUsTHbIE 9KOJIOTUYECKHUE | TPOU3BOIHAS,
cpenpl, HOCJIEICTBUS IpeanpUHIMAaEMBbIX | IepBOOOpa3Has,
pecypcocOepexeH | IeHCTBUI, peloTBpAILATh UX; OIIPEIETICHHBIN MHTErpall;
u1o, 3ppexTuBHO - paclIUpUTh ONBIT JAEATEIBHOCTH | yMETh HaXOJIUTh
JIeiCTBOBATH B HKOJIOTUYECKOM HAIIPaBJIEHHOCTH; IIPOM3BOJHBIE AJIEMEHTAPHBIX
Ype3BbIUaiiHbIX - paspabaThiBaTh IJIaH  pelieHus | QyHKIUH, UCTONb3YS
CUTYaLUAX npobJeMbl ¢ y4eTOM aHaJIN3a | CIIPaBOYHbIE MaTepuabl;

UMEOIUXCS MaTepHaIbHBIX U | MccIeIoBaTh B MPOCTEHINNX

HeMaTepUaJIbHBIX PECYPCOB; cIyqasx byHKINU Ha

- OCYIIECTBJIATH IIeJICHANpPaBJICHHbIN | MOHOTOHHOCTb, HaXOoJUTh

MOKMCK TEePeHOCa CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHAIBHYIO CPEY;
- YMGTI) HepeHOCI/ITI) 3HAHUA B
MO3HABATCIIbHYI0O W IPAKTHYECKYIO
001aCTH KU3HECITCILHOCTH;

- mpemiaraTh ~ HOBBIE  IPOCKTHI,
OLI€CHUBATh HMJACHU C IIO3MIIMKM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTHIECKOH
3HAYUMOCTH,

- JlaBaThb OIICHKY HOBBIM CHTYaIlHsIM,
BHOCUTDH KOppeKTI/IBI)I B ACATCIIBHOCTD,
OIICHMBAaTh COOTBETCTBHE PE3YJIbTaTOB
LEIISIM.

HanOOJbIINE ¥ HAaWMEHBININE
3HaUeHHs (QYHKIMH; CTPOUTH
rpaduKd  MHOTOWICHOB  C
UCIIONIb30BaHUEM  armapaTta
MaTeMaTHYECKOTO  aHaln3a;
PUMEHS T IPOU3BOJIHYIO
Opyd  pemieHud 3ajJad  Ha
TIBIKCHUE, pemarb
NPaKTUKO-OPUEHTHPOBAHHBIC
3aa4yd Ha HauOOJbIIHE WU
HaVMEHBIIME 3HAYEHHs, Ha
HAaXOXJICHWE MYTH, CKOPOCTH
U YCKOpPEHHS;
- yMETb

TOHSATHSIMH:

IPOCTPAHCTBE,
¢urypel B  NPOCTPAHCTBE;
UCTIONIb30BAaTh OTHOIIICHHE
IUIOIIAZIE TIOBEPXHOCTEN U
00beMOB  MOJOOHBIX GUTYDP

OIEPUPOBATH
JIIBIDKEHUE B
MOAOOHEBIE
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NIPH PEIICHUU 3a7a4;
- yMETh BBIYHCIIATH
FCOMeTpI/I‘-IeCKI/Ie BCIIMYMNHBI
(mwHA,  yroj,  IUIOMIAJb,
00BeEM, IUIONIA b
TIOBEPXHOCTH), UCTIONB3YS
u3ydeHHble  GQOpMyJIBl U
METO/IBI;

MK 1.1.
Pa3zpabarbeiBath
TEXHUYECKOE
3aJJaHHe COTJIACHO
TpeOOBaHUSIM
3aKa3unKa

- KOOPAWHHUPOBATH U BEHITIONHATH PabOTy
B YCJIOBHUSIX PEalIbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aMMOJICHCTBHS;

- TOTOBHOCTh K aKTUBHOM HEATSILHOCTH
TEXHOJIOTHYECKOM u COIMaJIbHOM
HaIpaBJI€HHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, IJTAHUPOBATh u
CaMOCTOATEJIBHO  BBIMOJHATh  TaKyIO
JIeITeIIbHOCTD,

- npejjaraTh HOBBIE MPOEKTBHI,
OIICHMBATL HJIEH C TO3WIIMM HOBU3HBI,
OPUTHHAIBHOCTH, MPaKTUYECKOU
3HAYNMOCTH;

CBOOOIHO
MMOHSTUSIMU:

- yMETh
OTIepupOBaThH
JBWDKEHUE,  TMapajuiebHBINA
NEPEeHOC, CUMMETpUs  Ha
IUTOCKOCTH ¥ B TIPOCTPAHCTBE,
MOBOPOT,  MpeoOpa3oBaHUe
1o 00us1, ToJOOHBIE (PUTYPHI;
yMETh pacro3HaBaTh pPaBHBIE
U M0/I00HbIE (DUTYPBI, B TOM
YHclie B MPUPOJIE, UCKYCCTBE,
ApXHUTEKTYpE; yMETh
UCIIOJB30BaTh
Tre€OMETPHUUECKUE OTHOIICHHMS,
HaxXOJWTh  TEOMETPHUYECKUE
BENIMYMHBI  (AJIMHA,  YrOJ,
IJIOIA b, 00BeM) pH
peleHny 3a1a4 U3 JApYyrux
y4eOHBIX TPEAMETOB H U3
pEATIbHOM KU3HU

- YMeThb UCHOJb30BaTh NpHU
peleHnH 3afady  HM3y4dEeHHBIC
bakTeI u TEOPEMBI
TUITaHUMETPHH; yMEHHE
OIICHUBATH pa3mepbl
00BEKTOB OKpYXKaroIIero
MHUpPA;  YMETb  BBIYUCIATH
TE€OMETPUUECKUE  BEITUYMHBI
(nmuHa,  yron,  IUIOWIAAb,
00BeEM, IUIONIA b
MOBEPXHOCTH), UCTIONB3YS
u3yueHHble  GOpMyJIBl U
METO/IBI;

[IK 1.2.
[IpoBoauTh
MPENPOEKTHBIN
aHaIu3 JUTSt
pa3paboTKu
JIA3alH-TIPOEKTOB

- BHOCUTbh KOPPEKTHBBI B JAESITEIHHOCTb,
OIICHUBAaTh COOTBETCTBUE PE3YIbTATOB
LENSIM, OLEHUBATh PUCKH MOCIEICTBUN
JIeATEIbHOCTH;

- KOOPAUHHUPOBATH U BHIIOJIHATH PaboTy
B YCIIOBUSIX PEAbHOTO, BUPTYAILHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

- TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH

¢BOOOIHO
IIOHATUSIMU .

- yMETh
OIIEPUPOBATH
JBWKEHUE,  TapauIeIbHBINA
INepeHOC, CUMMCTpPUA Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE,
MOBOPOT,  MpeoOpa3oBaHUe
mo100us1, MoT00HBIe (DUTYPHI;
YMEThb pPAcIO3HABaTb PaBHBIE

TEXHOJIOTHYECKOMN u COLIMAJIbHOM | U TOAOOHBIE (PUTYpBI, B TOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH | UHCTIe B PUPOJIE, UCKYCCTBE,
MHUIIMHPOBATD, TUTAHUPOBATD U | apXUTEKTYPE; YMETb
CaMOCTOSITEJIbHO  BBINOJHATh  TaKYIO | KCIIOJIb30BATh
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JIeITEILHOCTD;
npeiaraTh HOBbIE IPOEKTHI, OLIEHUBATH
nujeu c IMO3ULINH HOBH3HBI,
OpPUTHHATILHOCTH, MIPaKTHYECKON
3HAYNMOCTH;

TCOMETPHUYCCKUEC OTHOUICHUA,

HaXOAWTh  TEOMETPHUYECKUE
BENTMYMHBI  (AJMHA,  YIOJ,
IJIOIA b, 00BeM) npu

peuleHun 3agad U3 APYTUX
y4eOHBIX TPEAMETOB H U3
pEATbHOM KU3HU

- YMETb HCIOJIb30BaTh IPHU
pelicHun 3aJa4 HU3YYCHHBIC

(axTer u TEOPEMBI
IJIAHUMCTPUU YMCHUE
OLICHUBATh pa3Mepel
00BEKTOB OKpYXaroIIero
MHpa;

- YMETh pelIaTh TEKCTOBbHIE
3a/la4¥l pa3HbIX THUIIOB (B TOM
YUCI€ HAa TPOLEHTHI, AOJIA
4acTH, Ha JBIKEHHUE, paboTy,
CTOMMOCTb TOBapoOB U YCIYT,
HAJIOTH, 3aJadyd M3 00JacTh

yIOpaBJICHUS  JUYHBIMH U
CEMEMHBIMU buHaHCAMM);
COCTaBJIATh BBIpa)KECHUS,

YpaBHCHUS, HCPABCHCTBA U UX
CHUCTCMBI 110 YCJIIOBHIO 3a1a4H,

HCCIIEN0BATh MOJTy4EeHHOE
penieHue u OIICHUBATh
PaBI0NO00HOCTD
pe3yJIbTaTOB;

I1IK
[IpownsBoauTh
pacyeThl TEXHHUKO-
YKOHOMHYECKOTO
000CHOBaHHS
peIIaraeMoro
MPOCKTA

1.4

- BHOCUTb KOPPEKTHUBBI B ACSTEIHLHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yIbTATOB
[IeJISIM, OIICHWBATh PHUCKHU TOCIEICTBUI
e TeIbHOCTH,

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTy
B YCJIIOBUSIX PEAIbHOTO, BUPTYAJIIBHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJCHCTBHS,

- TOTOBHOCTh K aKTHUBHOMN JI€ITEIHLHOCTHU
TE€XHOJIOTHYECKON n COIIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
MHUIIUAPOBATh, IJIaHUPOBATH n
CaMOCTOSITEIILHO ~ BBITIOJIHATH  TaKyO
eI TEIbHOCTE;

- pa3pabaTpiBaTh  IUIAaH  PCIICHUS
MPOOIEMBI c y4ETOM aHanu3a
METOLIUXCSI MaTepUaTbHBIX u

HEMaTEepUATbHBIX PECYPCOB

- yMeTh pemaTh TEKCTOBBIC
3a/1aud Pa3HbIX TUTIOB (B TOM
YHUCIIe HA TPOICHTHI, JOIH H
4acTH, Ha JIBIDKEHUE, padoTy,
CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTHM, 3aJadyd u3 00JacTh

yOpaBJIE€HUS  JUYHBIMH U
CEMENHBIMU ¢uHaHCAMM);
COCTaBJIATh BBIpa)KEHUS,

YpaBHCHUA, HCPABCHCTBA U UX
CUCTCMEI 110 YCJIOBUIO 3a/1a4u,

UCCIIeIOBaTh MOJTyYeHHOE
pelieHune u OLICHUBATh
paB0MoOJ00HOCTh

pe3yNbTaToB

2. TIPO®PECCHOHAJIBHO-OPUEHTHUPOBAHHBIE 3A/IAHUSA

Ne pazngena, Tembl

Koasl
o0pa3oBaTeIbHBIX

Bapl/laHTbl MEKANCHUIIVIMHAPHBIX 3aJlaHui

58




pe3yabTaToB

(JIP, MP, ITP,
OK, IIK)
Tema 1.2 OK 01, OK 02, 3amanue 1. CTOMMOCTh yCIyr 4acTHOro au3aiiHepa Bo3pocia Ha 22%.
Pasurue nonstusi o | OK3, OK 4, OK OrmnpenenuTh, CKOJIBKO CTOMIM YCIyTH AW3aifHepa 0 MOJOPOXKAHUS eCIH
quce 05, 0K 06, OK 07 | nocne knmenT 3arutatui 53 Thic.pyo.

K 1.1, IIK 1.2, 3aganue 2. TpeOyercsi pa3lenuTh NPSIMOYTOJBHOE MOMENIeHHe Ha 3

1K 1.4 pa3iauyHble 30HBI B cooTHomeHud 2:3. CKOIBKO METpOB Oyraer
COCTaBJIATH KaXK/1asi 30Ha, eciy obmias anuHa noMemenus 70 m.

Tema 3.3 OK 01, OK 02, 3ananue 1. Kaxolf HyXHO B34Th pa3sMep LMIMHIPUYECKOTO cocyna
IMpumenenne OK3, OK 4, OK EMKOCTBIO 5 M’, OTKPBITOTO CBEPXY, 4TOObI Ha €ro HM3rOTOBJIEHHE
NPOU3BOJIHOM 05, 0K 06, OK 07 | morpe6oBanoch HaMMeHbIIEE KOJIUYECTBO MaTepuana?

MK 1.1, 1K 1.2,

K 1.4 3amaya 2. 3arpaThl Ha MPOU3BOJCTBO MPOAYKIHMH O00BEMA X 3amaroTcs
¢bynkiueit C(x)= x2+10x+3. [IpousBoauTrens pealnu3yeT MPOAYKIHIO MO
nene 30 geH. en. Haiiaute MakcuManbHy0 MPHOBIIH U COOTBETCTBYOLITHIA
00BEM IIPOIYKIMH X.

Tema 4.2. OK 01, OK 02, 3amanne 2. Urpa — romoBomomka «TaHrpamm».
epnenaukynapuoct | OK3, OK 4, OK CocTaBuTh u3 TaHOB MIPSIMOYTOIbHBII
b B [IPOCTPAHCTBE 05, OK 06, OK 07 TPEYrOJbHUK U TPSMOYTOJIbHHK.

MK 1.1, 11K 1.2,

K 1.4

Tema 5.1. OK 01, OK 02, 3ananue 1. JlamOpexeH uMeeT CIOXHYI0 GOpMy, KOTOPYIO MOKHO 331aTh
IepBooGpasHast 1 OK3, OK 4, OK OYHKIMSIME  TI0  CXeMe, MPEACTaBIeHHONH Ha pucyHke. CKOJIBKO
HUHTETpall 05, OK 06, OK 07 KBaJIpaTHBIX

MK 1.1, 11K 1.2, METPOB  TKaHM

1K 1.4 HCIIONIB30BaHO
ISt
namOpekena’?

Tema 6.1. OK 01, OK 02, 3amanue 1. KomHaTa npepncTtasnset cobol KOMMO3ULUKO
MHoTrOorpaHHUKH OK3, OK 4, OK NPAMOYrosibHUKa W NOJNYOKPY>XHOCTU. OnpenennTsb,

05, 0K 06, OK 07 | CKOJIbKO TMOKPOBHOIr0 MOKPbITUA Heobxoaumo, 4TOObI

MK 1.1, TIK 1.2, nokpbITb 90% nowann nona. OavHa npsiMoyrosibHUKa 3

K 1.4 M, WUMPUHA NPSAMOYroJibHUKA 2 M, pagnyC OKPY>XXHOCTU 1,

M.
3apaHve 2. OnpenenuTh KOJIWYECTBO OCEH CHMMETpUH Y
APXUTEKTYPHBIX OOBEKTOB:
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Tema 6.2.
Tena BpamieHus

3amanue 1. PaccuntaTh KOMUYECTBO 2-X KHUJIOIPAMMOBBIX OaHOK KPacKu
HYXHO KYIHUTh JUIsi OKpallMBaHHs LWJIMHIPUYECKOTO CBOAA IOJBaja.
Pacxon kpacku 100 r Ha 1 M2.

3aganne 2. KnmeHty HeoOXxommmo, 4ToObI B KOMHATE 00s3aTeIbHO
MIPUCYTCTBOBAIN O0BEMHBIE 3JIEMEHTHI JIEKOPA HWJIMHIPUIECKON (HOPMBL.
[ocTponts U3 Oymaru 3 Mozmenu LUIMHApA. Pasmepbl sl MOCTpOeHHUs
BBIOpATh CaMOCTOSTENIBHO, C Y4ETOM TOTO, YTO COOTHOILICHUE pajuyca K
BBICOTE JIOJDKHO OBITH: ) 1:1; 6) 1:2; B) 2:1

Samanue 3. Kimenty HeoOxomammo, 4YTOoOBI B KOMHATe O0S3aTEIbHO
MPUCYTCTBOBAIN OOBEMHBIE DJIEMEHTHI JEKOPAa KOHYCOBHIHON (DOPMBI.
IMocTpouTs U3 Gymaru 3 MOJENW LWIHHApPA. PasMepbl sl MOCTPOEHHUS
BBIOpATh CAMOCTOSTEIBHO, C YYETOM TOTO, YTO COOTHOIIEHHE paauyca K
BBICOTE JJOJDKHO ObITh: a) 1:1; 6) 1:2; B) 2:

Tema 7.3 OK 01, OK 02, 3agaya 1. Cpenn 3HAMEHUTHIX KapTHH BBIOEPUTE T€, KOTOPHIE OCHOBAHBI
Jlorapudmudeckas OK3, OK 4, OK Ha Jorapu(pMUUYECKOH Crupanu
byHKIHS 05, OK 06, OK 07

MK 1.1, 11K 1.2,

K 1.4
Tema 8.1. OK 01, OK 02, 3amanwe 1. OguH Au3aiiHep MOXET BBIIOJHHUTH 3aka3 3a 12 dacos, a
VpasHeHus 1 OK3, OK 4, OK Jpyroif — 3a 6 4acoB. 3a CKOJILKO YacoB BBIIOJIHAT 3aKa3 00a au3aliHepa,
HEpaBCHCTBA. 05, OK 06, OK 07 paGOTa;[ BMecTe?
Cucrems! ypaBuenunit | IIK 1.1, ITK 1.2,
¥ HEPABEHCTB [IK 1.4 3anaya 2. bpuraga auzaitHepoB J0JDKHA ObUIA Pa3BECUTH B OHEEIHHUK

Ha MEHTPAIBHBIX IUIomaasx ropona 7200 dnaxkoB. OpmHako TpH
yejoBeKa 3a00JeN, W KaXIOMy M3 BBILEANINX Ha padoOTy IpPHUIILIOCH
pasBecuth Ha 400 ¢uaxkoB OoibIIe HOPMBI, YTOOBI YCIIETh BOBPEMSL.
CKOJIBKO YeJIOBEK BBIIIIO HA paboTy B OHEEIbHUK?

60




Tema 9.1. OK 01, OK 02,

OJIeMEHTHI OK3, OK 4, OK

MaTeMaTH4eCKOM 05, OK 06, OK 07

CTaTHCTUKHU IIK 1.1, T1IK 1.2,
K 1.4

Tema 9.2. DneMeHTHI
KOMOHMHATOPHKH

Tema 9.3. DaeMeHTHI
TEOPHH BEPOSTHOCTEH

3amaya 1. [Ipu aHaNM3€e MEHOBBIX NMPEANOYTEHUIN KIIMEHTOB
HH3aﬁHepCKOFO Ar¢HTCTBA MOJIYYCHBI TaHHBIC, ITPCICTABJICHHBIC B
TabnuIe: 10 KIMSHTOB, MPUOOPETAIOIINX AU3alHEPCKUE
OZMHAKOBOr0 Ha3HaYeHMA, HO Pa3INYHOM LeHbl. HaliTn moay

Cly4alHOM BENMYMHBI X — LeHbl NPOAaBaeMbIX YCAYT.

Xi 3500 4500 5500 6500 7500 8500

pi 1/20 3/20 3/20 8/20 4/20 1/20

3apganue 2. WUmerorcs cieayromue AaHHble O cTtouMoctd 10 ausaiin-
npoekTos: 4 600, 4 900, 5 500, 6 300, 7 400, 7 600, 8 400, 8 700, 9 200, 9
400. TIloctpoiiTe mMoNMMroH IyUisl NaHHBIX pe3yibTaroB. Hailnure pasmax
BBIOOPKH, €€ MOy, MEJIaHy U CpeHee 3HAUCHHE.

3anmanvie | CKOMBKIMH CIOCOOAMH MOXHO pa3MECTHTh Ha MOJIKe 4
aJeMeHTa Jaexopa?

3ananue 2 CKOJNIBKUMHU crioco0aMy MOXKHO BbIOpaTh 4 nBeTa u3 9 uis
IIBETOBOTO PEIICHHMSI PH OKPACKE CTEH KOMHATHI?

3anmanue 1 U3 cnoBa «kKOJIOPUCTUKA» Hayran BeIOHpaeTcs: OqHA
OykBa. KakoBa BEpOSTHOCT TOTO, YTO 3TO IJIacHast Oyksa?

3anmanue 2 B odrce nu3aliHEpCKOro areHTCTBA HAXOAATCS § TTOCeTUTeNeH
JKEHCKOTO 1oJja U 2 MyKcKoro. OnpeneauTb BEpOSITHOCTh TOTO, YTO
MIEPBBIM KOHCYJIBTAHTY OOpaTUTCS MYXKUUHA.

3. OINEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJIA

Tema: «Jlorapugm. CoiicTBa J0rapupmMoB»

MatemaTnyeckuii JUKTAHT

IIpumepsl OTBeThI Bajusl

log, 16 4 16

L. 0 16

5 log, 1 1 16

' 3 16

N log. 6 O 16

log, 27 -2 16

4. , —4 16

logT; 2 16

5. 3 16

120,01 11 16

6. 5 16

1

log, o 15 16

7 2 16

log, 8 + log, 2 ? 16
log, 54— log, 2
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10, 31og; 11
11 101g5

2. 5+ logs3
13 4% — log, 8
14. 251logs3

Kputepuu oneHuBaHus:
146 — «5»

13,12, 11 6 —«4»

10,9, 8 6 — «3»

7 O ¥ MeHbILE — «2»

Tect o Teme: «OCHOBHbIE TPUTOHOMETPHUYECCKHUE TOKIECCTBA»

YHOpoCTUTh BBIpaKEHUS:
1. 9cos*a +9sin*a—10
A)—1; B)0; B)sin*a; I)10
Otset: A
2. 8—9sin*a— 3 cos’a

A) 1 +sin*a; B)cos’a—1; B)2ctg?a; I')sin’a

Otset: I'
3. (1 —sin’a) : sina — ctg’a
A)sin’a; b)0; B)2ctg?a; I)sin’a
Otset: b
sin *a
4. + sina - cos*a
sin * a
A) ; B)2sin?a; B)sin?a; I')cos?a
Otser: B

5. +tga-ctga
1 1
A)sin®a; pycos®o; B)l+tg2a; I)tg2a

OtBeT: A



3a Kax/1blif BEpHBIM BapraHT oTBeTa — 1 Oamt. MakcuMalbHOE KOJTMYECTBO 0aJUIOB — 5 6auIoB.

Kpurtepun onennBanus:

50— «5»
40— «d»
30—« 3»

2 0 ¥ MEHBIITE — «2»

Tema: «CreneHu u KOpHU»
MaremMaTu4ecKuil TeCT

IIpumepsbl OTBeThI Banasi
| 116 2 16
5. - 3 16
16. 10 16
100 11 16
121 0,5 16
17. ~0,5 16
30,125 -2
18. 16
1,5
s 1 6 16
8 16
19. 2 e
V—32 60
4lp 1 7 10
16
. 400 16
. . 16
), V24 ] 6,75
96: 33
23.
24, V125 - 64-27
25. A 56 . 29
26. 1)
27. (2V5)*
4312
28. 28
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Kpurtepun onennBanus:
146 — «5»

13,12, 11 6 — «4»

10,9, 8 6 — «3»

70 ¥ MEHBIIIE — «2»

4. OHEHOYHBIE CPEJACTBA PYBEKHOI'O KOHTPOJIA

KonTtposbHasi padota mo teme 2.2: «TpUroHOMeTpUYECKME YPaBHEHMA»

Ne /| 3ananme BapuanTtsl orBera | bamibt
1 = A -30° 16
Brruncnure 3nauenue arcsin 2. Kakue u3 npeaioKeHHbIX B — 90°
1 B —45°
yrioB 30°, 45°, 60°, 90° sBistoTcs arccos 2. I'-60°
2 Hanummre pemenue ypaBHenus cos t = 1 A —11/2 + IIn 16
b —2IIn
B —I1+ 2IIn
['=-2IIn
3 B xakoM nmpoMexyTKe HaxOoJIUTCs arcsin o A —[0; I1] 16
b —(0; IT)
B — (-I1/2; T1/2]
I -[-11/2; T1/2]
4 - 26
Boruncnuts: arcsin 2 — arctg 1
5 Pemmth ypaBaenue: 2 sinx—1=0 36
6 Pemuts ypaBHeHHE: Sin x — V3 cosx=0 36
7 Pemnre ypaBHenue: 5 cos* X 4 G sinx—6=0 66
8 1 36

Haiitu kopHU ypaBHEHUS sin 2x = 2, IpuHaUIekKAIINe

otpesky [0; IT]

Kpurepum onenok:

19-20 — «5»
16-18 — «4»
15-14 — «3»

13 1 MeHbIIE «2»

PekomeHAauuMKM No NPOBEPKE KOHTPOJIbHOM PaboTbl




Ne baJiibl 3a 3Tanbl pemeHus KoJj-Bo 6a/1s10B
1 3a 3HaHUE ONpPEACICHUsl arccos 10
2 3a peuienue ypaBHeHusi cos t = 1 16
3 3a 3HaHWE OMPEICICHUS arcsin o 10
4 3a 3HaHHE OTpeEICIICHUsT arcsin a, arctg o 16

3a BBRIYMCIICHHE arcsin o — arctg o 106
1
3a mepexoj K ypaBHEHHIO sin X = 2 106
> 3a penieHre NpOCTEHIEro TPUTOHOMETPUIECKOTO YPABHEHHUS 16
3a 3amuch OTBETA 10
3a 3HaHHEe crioco0a pelIeHus ypaBHEHUS 16
6 3a pelieHue ypaBHEHHsI 16
3a 3amuch OTBETA 16
3a 3Hanne popmynsr €05 X =] _ SinTx 16
3a BBeJIeHUE HOBOI MEPEMEHHOU 16
7 3a pelieHus KBaJpaTHOTO YPaBHEHUS 16
3a penieHue ypaBHeHHs sin X = 1 16
3a penienue ypaBHeHus: sin x = 1/5 16
3a 3amuch OTBETA 16
3a penieHue ypaBHCHHS 106
8 3a BBIBOJI KOPHEHN YpaBHEHMsI, MPUHAJICKAIIUX 33JAHHOMY OTPE3KY 16
3a 3amuch OTBETA 16
HUTOIO: 20 6amnoB

Kpurepun onenuBanus:

19, 20 — «5»
16,17, 18 — «4»
15, 14 — «3»

13 u MeHbIIE «(2»

KonTpoabnast padora no teme 3.3: «[IppuMeHeHne npon3BoOAHOI»

3amanue

BapI/IaHTBI OTBCTa

basnel

i (U V)
Ykaxkute GopMyITy JUIsl BBIYUCICHUS TIPOU3BOIHON

u-v
u'-
u'-

u-v'+v-u

v-v'-u

v+Vv-u

16

Bribepure nponsBoHyo GyHKIMU y = 3x*—X + 2

R S R A

2x — 1
ox -1
ox + 1
ox + 2

16
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I 1 16
Touka IBMXKETCSI IO 3aKOHY X = tgt— 2 cosZt — -
Haiinute ckopocTh TOYKHU B TF0O0H MOMEHT BPEMEHHU.
1
sin” t
1 I
cos?t 2
1
cos? t
z 20
Haiinure 3Hauenue npousBoanoi pyukmun: f(x) = — 3 x3 +
8x, npnu x=-1
5
Haiinure npon3BoaHyt0 GyHKIUU: Y = (3 - 5x) 26
Haiiure mpon3BoaHyo GyHKIMH: Y = X - Sin X 36
Haiiaure yrioBoit koo puimeHT kacareabHON K rpaduky 36
1
Gynkuun: f(x) =2 x>+ 4, B Touke o =1
2—x° 36
Haiinure npousBoaHyo QyHKIMH Y = %
46

1
CocrtaBbTe ypaBHEHHE KacaTelbHOU K rpaduky GyHkmn f(x) = =

B TOouke o =1

Kpurepun onenok:

19-20 — «5»
16-18 — «4»
15-14 — «3»

13 u MmeubIIE (2%

PexomeHnganum no npoBepke KOHTPOJILHOMH padoThI

Ne baJibl 32 3Tanel pelmeHust KoJu-Bo 6a/1510B
. I — r, I,

1 3a 3naHue HopmyIIbl (v-vy=uv-v+v-u 16
2 3a HaxOXJAEHHUE TPOU3BOTHOM 16
3 3a BEepHbIH OTBET 16
4 3a HaxoXXAeHne Nponu3BoaHON 16
3a BBIYMCIIEHHE POU3BOIHOM B TOUKE 16
5 3a 3HaHue (HOPMYJIbI IPOU3BOJIHOM CIOXKHON (QYHKIIUN 10
3a HaX0XKJICHUE TPOU3BOTHOU 10
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. [ — r, I,
3a 3HaHMe HOpMyJIbI v-vy=v-v+vV-U 16
. [
6 3a 3Hanue npoussoxHoil (SiM *) 16
3a HaXx0XKJICHUE TPOU3BOTHOU 10
3a 3HaHWE TEOMETPHUIECKOTO CMBICIIA MPOU3BOTHOM 16
7 3a HaxOXJACHHUE MTPOU3BOTHOM 106
3a HaxOXAEHHE YTIOBOro KOdpduIueHTa 10
v, U-v-v'.U
q 3a 3nanue Gopmynsl V' = Ve 16
3a HaXO0XKJICHUE TPOU3BOIHOU 10
3a 3amuch OTBETa 16
3a 3HaHWE YpaBHEHUS KacaTeJIbHON B 00IIIEM BHJIC 10
3a HaXO0XKICHUE f(xg) 16
9 ;
3a Hax0XK/ICHUE f(xg) 16
3a COCTaBJICHHE YPaBHEHUS KacaTeJIbHOU 106
HUTOI'O: 20 6am10B

Kpurepun onenok:

19, 20 — «5»
16,17, 18 — «4»
15, 14 — «3»

13 1 MeHbIIE — «2)»

NS vk

. Pemure ypaBHeHue:

5. OIIEHOYHBIE CPEJCTBA IIPOMEXYTOUYHOM ATTECTALIUA

IK3aMeH

Borunciure: 108363 _ logg 7

xﬂ-

. Haiiiute npoMexxyTku Bo3pacTanus QyHKIHH: y = 3 —3,5X2+ 12X

41 L 4¥ = 320

Pemmite nepasenctpo: 108s(2x +3) = logg(x +7)
Haiitn nepBooOpasznyro pynkuuu f(x) =4 - X2, rpaguk KOTOpOH MPOXOIUT uepe3 Touky (-3; 10)
Pemmre ypapHenue: S X — 2cosx +2 =10

Pemite cucremy ypaBHeHUI:
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{ 16% 64
2?’1’4'1 — 81}'—1

8. Pagmyc ocHOBaHMsI IJIMHJpA 8 CM, TUIOIIAAL OOKOBOM MOBEPXHOCTU IUIUHIPA BABOE MEHbIIIE
TJI0MIA M OCHOBaHMs. Haiinure o0bem mummH Ipa.

9. B tpeyromsunke ABC yron C pasen 90°. BC =20V 3, AB = 40. Haiigure St B,
10.  boxoBoe peOpo MpaBMIIbHOMN YETHIPEXYTOJIbHON MPU3MBI PaBHO 6 CM, AHArOHAIb
060okoBoil rpanu — 10 cM. Halinure 60KOBYIO TOBEPXHOCTh U OOBEM ITPU3MBI.

Kpurepum ouenku:

e Jlns momydeHus: OTMETKU «3» (yAOBIETBOPUTEIHLHO) TOCTATOUYHO BEPHO BBIIIOIHUTS JIFOOBIE NMATH
3aJaHUMN.

e s momydeHHust OTMETKH «4» (XOPOIII0) JOCTATOYHO BEPHO BBHITIOJHUTH JTIOOBIC CeMb 3aJIaHHM.

o Jlns mosydeHus: OTMETKH «5» (OTJIIMYHO) TOCTATOYHO BEPHO BBITIOIHHUTD JFOOBIC A€BATH 3aJaHHIA.

PexomMenpanum mo npoBepke

63
1. log, 63 _ log; 7 — log, I log; 9 =2
OtBeTt: 2
KB-
2. =3 -35x*+12x
= x*—Tx+12
+ - +

x*—7x+12=0 ¥y

>
X

X =4 (Xp = 3 /' \ 4 /
OtBeT: ¢yHKIMs Bo3pacTaeT HA (—oo; 3 |u [ 4; + o).

3 471+ 4% =320

4* (44 1) = 320
4. 5=320
=64

4% _ 43

x=3

OtBeT: x =3

4 log: (2x+ 3) = log;(x+7)

T.K 5 > 0, To norapudmudeckas GpyHKIUs BO3pacTaeT



X+
Ortser:

2x+3 =x+7 Xx=4
2x4+3 =0

x>-15
7 =0 ¥ =7

xe[4;+ o).

5. fx)=4-x ; (-3;10)

F(x) =

10= 4-(—3) —

XEI
4x — ?‘F C
(—3)°
3

+ C

10=-124+9+ C . C=13

OTBeT:

6.

b

F(x) = 4x— "‘?+ 13

sinx— 2cosx+2=0

1—cos’x— 2cosx+ 2=0

—cos®x — 2cosx+ 3=0

cos’x+ 2cosx— 3=0

COSX =

t

t24+ 2t—3=0

COSX = l; X = ZHH,HEZ
cosX = —3 noienmii Her, T. k. COSX € [-1i1]
Otser: ¥~ EHH, neZ
16 = 64Y 47 = 4%
2?!{4'1 — 81}’—1 33x+3 — 34_?—4
7.
{ 2x = 3y
3x+3=4y— 4
x=1.5y

3-1,5y+3=4y—4

45y —
0,5y =

4y=—4—3
-7

y= —14
x= 1,5-(—14)
x= —21

OrtBerT:

8.

(-21; —14)

S, < S, LEBE2D

0.1

oCH
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=7
me.:l;ua :

2- 2IIRH = IIR?
ATIRH = TIR® . 2H=R

b

V=TIIR*H= II-8% 4= 641l

Otser: V = 6411 (Eﬂ')
9.
|I :

* | _ —mm—
AC — 407 — (20/3) =1600 - 1200 _ /356 = 20
AC=20
sinsB = — sinsB = &

40 ; 2
Orge sinsB = %

10. Sen =Py - H

a (cTOpoHA OCHOBAHUS MPU3MBI) = V100 —36=+ved4_g

a=28

T.K IIpU3Ma MpaBUuJibHasd, YETEIPEXYTOJIbHAA, TO B OCHOBAHHHU €€ KBaJapar.

Sep = 32-6 = 192(&,-_1:)

V= Sn{:n "H= 8:6:646:384(&13)

— 2 _ 3
Otser: S6m = 192(€87), V.= 384(ea”)
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