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1 TACHOPT PABOYEM MPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

1.1 ObsacTe npuMeHeHHus1 padoveil MporpaMMbl

Pabouast mporpamma y4eOHOro MpeAMeTa SBISETCS YacThlO MPOrpaMMBbl
cpennero (mosiHOTO) OO0mero obpazoBanus 1o crenuansHocTH CIIO 23.02.06
Texaudeckast IKCITyaTalysl MOJBUKHOTO COCTaBa JKEJIE3HBIX JIOPOT.

[Ipu peanuzanuu pabodeil mporpaMmbl MOTYT HCIOJIB30BATHCS Pa3IUYHbIC
o0pa3oBaTeNbHbIE TEXHOJOTHUH, B TOM YHCIIC TUCTAHIIMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJIOTUH, AIEKTPOHHOE OOYUECHHE.

PabGouass mporpamma y4deOHOro MpeaMeTa MOXKET OBITh HCIOJb30BaHAa B
mpoecCHOHALHON MOATOTOBKE, MEPETOATOTOBKE M MOBBIIICHUH KBaIA(DHUKAIIAN
pabouux 1o npodeccusim:

16878 IToMONTHUK MAIIMHUCTA TEIJIOBO3a;

16885 [ToMOIIHMK MallIMHUCTA 3JIEKTPOBO3A;

18540 Cnecapp 110 pEMOHTY TE€TIJIOBO30B,;

18540 Cnecapp 110 peMOHTY 3JEKTPOBO30B.

1.2 Mecrto yueoHoro npeamera B crpykrype OINIOII-IIIICC3:

B yueOnbix mmanax OIIOII-TIIICC3 yueOHBI mpeaMeT BXOAUT B COCTaB
0o0ImMX y4YEOHBIX MpeaMeToB, (OPMHUPYEMBIX U3 00s3aTEIbHBIX MPEAMETHBIX
obnacteit ®I'OC cpeanero obuiero obpazoBanus, A crneuuaibHocteit CIIO. C
ya€ToM mpoduiisi OCBaMBaeMOW CIEHHAIBHOCTH JaHHBIM YYCOHBIM MpeaMeT

peanmsyercs Ha | kypce.

1.3 Ilnanupyembie pe3yibTAThl OCBOEHHUSI Y4e0OHOI0 MpeaMeTa:

1.3.1 Ilenp yueOHOTO TIpeIMETa: COAECpPIKAHNE TPOrPaMMbI 00ITIe00pa30BaTEILHOM
TUCHUIUIMHBL «MareMaTtnkay HampaBieHO Ha JOCTHXKEHHE pe3yJbTaTOB €€
u3ydyeHuss B coorBeTcTBUM ¢ TpeboBanusiMu DPIOC COO ¢ yuerom
npodeccuonansuoit HanpasierHoctn GI'OC CIIO.

CO,Z[Cp}KaHI/IC mporpaMmbl HAIIpaBJICHO Ha PCIICHUC CICAYIOIINUX 3a/a4:



- (opMupOBaTh MPEACTABICHUS O MATEMATUKE KaK YHUBEPCAJIbHOM S3bIKE
HAyKH, CPEICTBE MOJEIMPOBAHMS SIBJICHUM M IPOLECCOB, 00 HAEAX U
METOJaX MaTEMATHUKU;

— pa3BUBaTh JIOTMYECKOE MBIIUIEHUE, IMPOCTPAHCTBEHHOE BOOOPAKEHUE,
QITOPUTMUYECKYIO KYJIBTYPY, KPUTUYHOCTb MBILIUICHUS Ha YPOBHE,
HeoOXoauMOM g Oyayuieil npodeccuoHaNnbHON NEATENbHOCTH, a
TaK)Ke MOCIIENYIOIIEr0 00yUEeHMS;

- o0ecnieynTh OCBOGHHME MAaTEMaTHUYECKHMX 3HAHUM U yYMEHUH,
HEOOXOUMBIX B [IOBCEJHEBHOM KU3HU;

- cdopMHUpOBaATh TMOHMMAHUE 3HAYMMOCTH MATEMATUKH JUIsl HAay4HO-
TEXHUYECKOT0 IPOrpecca, OTHOIIEHHME K MaTeMaTHKE KaK K 4YacTH
00L1eYeI0BEUECKON KYJIbTYphl YEPE3 3HAKOMCTBO C UCTOPUEN Pa3BUTHUSA

MaTeMaTHKH, DBOJIOIMEH MaTeMaTHYECKUX HJICH.

1.3.2 B pe3ynbTaTe 0OCBOCHHUS Y4E€OHOIO MpeAMeTa 00yUaroIIMics T0JKEeH

yMeThb:

MPUMEHSTh METOJBl JOKA3aTEJIbCTB M AJTOPUTMOB PELICHHUS, TPOBOJUTH
JI0OKa3aTEeIIbHBIE PACCYKICHUS B XO/€ PEIICHM 3a/1a4;

pemaTrh palyoOHaJIbHbIE W HPPALMOHAIBHBIC, TTOKA3aTEIbHbIE, CTEIICHHBIE,
jgorapuMUyYecKre, TPUTOHOMETPUUYECKHUE YPaBHEHUS M HEPaBEHCTBA, MX
CUCTEMBI;

WCIIOJIb30BaTh TOTOBBIE KOMIIBKOTEPHBIE MPOTPAMMBI, B TOM YHCIE IS
MOMCKA MMYTH PELICHMS U WUIFOCTPALMU PEUIEHNS YPABHEHUN U HEPABEHCTB;
XapaKTepu30BaTh MOBEACHUE (DYHKLIMH, MCHOJIb30BAaHUE IOITYYECHHBIX
3HAHUU JUIs1 ONMCAHUA U AaHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

COCTaBJISATb BEPOSTHOCTHBIE MOJEIU II0 YCIOBHUIO 33Ja4M U BBIYMCIICHUIO
BEPOSITHOCTH HACTYILJIEHUS COOBITHI, B TOM YHUCJIE C MPUMEHEHUEM (HOpMYyJ
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH; HCCIEIOBaAHUS
CIIy4alHBIX BEJIMYMH 110 UX PACIPEIEICHHUIO.

HaXOJIUTh U OILIEHUBATh BEPOATHOCTU HACTYIUIEHUS! COOBITUN B MPOCTEHIINX



NPAKTUYECKUX CUTyallUsiX W OCHOBHBIE XapaKTEPUCTUKU CIy4alHBIX
BEJINYMH;

J0Ka3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHJAPTHHIE CHOCOOBI pEIICHUS
3azay;

MOJEJIMPOBATh PEAIbHBIE CUTYALMH, HUCCIEAOBATh MOCTPOCHHBIE MOJEIIH,
HMHTEPIPETUPOBATH MOTYYEHHBIN pe3yJbTarT;

pacno3HaBaTh Ha YepTekKax, MOJEISIX U B pealbHOM MHUPE F€OMETPUUYECKUE
burypsr;

NPUMEHSTh M3YyUYEHHbIE CBOWCTBA TeOMETpUYecKUx (uryp u dopmyn s

PCUICHUA TCOMECTPHUUICCKHUX 3a/1ad 1 3aaa4 € IIPAKTHYCCKHUM COJACPIKAHUCM,

3HATb:

CTaHJApPTHBIC TMPHUEMBbI PEIICHUS PAIMOHAIBHBIX W HPpalMOHAIbHBIX,
MOKA3aTeNIbHBIX, CTEMCHHBIX, JIOTAPUPMUUYECKUX, TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

OCHOBHBIE TIOHSTHS MAaTEMaTUYECKOTO aHaIM3a U UX CBOMCTBA;

OCHOBHBIE UJIE U METOJIbl MAaTEMAaTUUECKOTO aHAJN3a;

OCHOBHBIEC TIOHSTHUSA O IUIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
dburypax, UX OCHOBHbBIEC CBONCTBA;

0 Tpoleccax U SBICHUSAX, HMEIOIIMX BEPOSITHOCTHBIM XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpE, 00 OCHOBHBIX

MMOHATHSX BJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

1.3.3 [Inanupyemble pe3yJibTaTbl OCBOCHHS Y4EOHOTO MpeaMeTa:

O01ue KOMIIETEHIINH

IInanupyemMsie pe3yJbTaThl 00y4eHHUs

Oo0mme JAucuunianHapHbie
OK 01  BeiOuparh rOTOBHOCTH K TPYIY, OCO3HAHWG- BIAJE€Th METOAAMHU JIOKA3aTEIbCTB,
CIIO0COOBI PELIEHUALIEHHOCTH MACTEPCTBa, TPYAOTFOOHE;[aIrOPUTMAMHU PEIIEHUS 3a/1a4; YMEHUE

Baad TpoecCHOHATFHOM-  TOTOBHOCTh K aKTHBHOM|(DOPMY/IMpOBATH OIIPEICIICHUS, aKCHOMBI
NESTTENIBHOCTY  TPUMEHH-IEATEIbHOCTH TEXHOJIOTMUECKONU TEOPEMBI, IPUMEHSTh MX, IPOBOIUTH
TEIbHO K Pa3IMYHBIMU COLIMAIBHOM HANpaBIE€HHOCTH,IOKA3ATENbHBIE PACCYXKACHUSI B XOJE
KOHTEKCTaM CIIOCOOHOCTh ~ MHMIIMUPOBATh,[PELICHUS 3a/iay;

MJIAHUPOBATb U CAMOCTOATCIIBHO- YMCTb OICPUPOBATL TMMOHATHUAMMU:
BBITTOJTHSTH TAKYIO IESITEIILHOCTD;[CTETIEHb  YHCa, JiorapudM dYHcia,
- HIHTEPEC K Pa3IMYHBIM cepaMyMEHHE  BBIIOJMHATH  BBIYMCIICHUE
MPO(eCCHOHATILHON JIESITETbHOCTH, BHAYCHU N u npeoOpa3oBaHus
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OBnajeHue

yaeOHBIMU

TEHCTBUSIMU:
a) 0a3oBbIC
IEUCTBUS:

- CAMOCTOSITEITFHO (hOPMYITPOBATH
U aKTyaJIM3UpOBaTh MpoOJIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATH CYIIECTBEHHBIN]
MpU3HAK WJIM OCHOBaHUS MJis
CpaBHEHMS, KJIaCCUPUKAIMH U
0000ILIEHNS;

YHUBEPCaIbHBIMHY|
[I03HABATEIIbHBIMH

JIOTHYCCKHUC]

3aJaBaTh napaMmeTpbl
KPUTEPHUU UX JOCTHKEHUS,
- BBISBJISTH 3aKOHOMEPHOCTH |
MPOTUBOPEUHS B PACCMATPHUBACMBIX
SIBIICHUSIX
BHOCHUTH
JICATCIIbHOCTD,
COOTBETCTBUE pe3yNnbTaToB
CJIAM, OLCHHUBATH pUCKHU
MOCIIEACTBUM IeATEIbHOCTH;

- Pa3BHBATL KPEATHBHOE MBIIILICHUE]
Mpy  pEHIeHMH  >KU3HEHHBIX
npobiem

0) 6a30BBIC MCCIIEIOBATEILCKUE]
IECTBUS:

- BIAJETh HaBbIKAMU Y4eOHO-
MCCIICTIOBATENIECKOM U ITPOEKTHOM|
eI TeIbHOCTH, HaBbIKaMUY|
pa3perieHus mpooieM;
BBISIBIISITD PUYUHHOA
CJICACTBCHHBIC CBs3H1 H
AKTYaJIu3UpOBATh 3azauy,
BBIIBUT'aTh THUIIOTE3Y €€
pellieHus], HAXOAUTh APTyYMEHTHI
IJI1  JO0Ka3aTrelibCTBAa  CBOMX
YIBEp)KIICHUY, 3a1aBaTh MTapaMeTphbl
1 KPUTEPUU PELLICHU,

- aHaJIM3UPOBATH IMOJIyYECHHBIE B
xo/e peleHus 3a/1a4m|
[PE3yJIbTaThL, KPUTHYECKH
OLICHUBATL HUX HOOCTOBCPHOCTD,
[POrHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMeTh NEpPEHOCUTh 3HAHUS B
TMO3HABATEIILHYIO U TIPAKTHUYECKYIO|
00J1aCTH KUZHEEATEIIbHOCTH;

- YMETb MHTEIrPUPOBATL 3HAHUSA

b4l

KOPPEKTUBB B
OILICHUBATH

- OMNPCICIEATh ETIN ACATCIBHOCTU, |-

BBIPAKCHUI co CTEIICHSIMH U
imorapudmamu, MpeoOpasoBaHKsl TPOOHO-
[paIIMOHATILHBIX BBIPAKECHU;

YMETb  OMEPUpOBATH  TIOHSITVSIMIL
[paLOHATBHBIC, MPpALIMOHATHHBIS,  TIOKA3a
TESIGHBIC, — CTCTICHHBIE,  JIoraprdMIdeckKue,
TPUTOHOMETPUYECKHE YypPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

YMETh ONEPUPOBATH MOHITHSIMH:
(dyHKIMS, HempepbIBHAsS — (DYHKIUA,
[TPOU3BOIHA, nepBooOpasHas,
ONPEACICHHBIN UHTETPal;

YMETh HAXOAWTh TMPOU3BOIHBIC
PIEMEHTapHbIX (YHKIUH, HCIOIb3YS
CIIPaBOYHBIE MAaTEPHAIIbl; UCCIIECIOBATH
B MpOCTEHIINX CiaydasX (DyHKUUU HA
MOHOTOHHOCTb, HaXOTUTh HauOOJBIINE U
HauMEHbIINE  3HaueHus  (QyHKIUH;
CTPOUTh TpadUKHM MHOTOUJIEHOB C
MCTIOJIb30BAHUEM amnmapara)
MaTEMaTHYeCKOro aHalIn3a; IPUMEHSITH)
[IPOM3BOJIHYIO TP PEIICHUU 3a/1a4y Ha
IIBUKCHIE, pemarthb MPAKTHKO-
OpPUEHTUPOBAHHbIC 3a/1aun HA
HanOOoJIbIINE u HAaUMEHbBIIINE
BHAUEHUS, HAa HAXOXJCHUE TYyTH,
CKOPOCTH U YCKOPEHUS;

YMETh ONEPUPOBATH MOHITHSIMH:
parpoHabHas (PyHKLMS, MOKa3aTellbHasd

byHKIHA, CTETEHHAs byHKIHA,
nmoraprdmideckas  (DYHKIS,  TPUTOHOMET-
[pydecKre ¢byHKIUY, o0paTHbIE

(yHKIIMHM; yMEHHE CTPOUTHh Tpaduky
M3yuyeHHBIX (DYHKIMA, HCIIONB30BaTh
rpadUKy IpU U3y4EHUH MPOLECCOB M|
3aBUCHUMOCTEH, IPU PELLIEHUU 3a/1a4 U3
Npyrux y4eOHBbIX MPEeIMETOB U 3ajayl
3  pEANbHOM  KU3HM;,  BBIPAXKaTh
dbopMyliaMyd  3aBHCHUMOCTH  MEXIY]
BEeJTMYUHAMU;

YMETh pelniath TEKCTOBBIE 3ajauy

pasHBIX THUIIOB (B TOM 4YHCIE HA
[POLEHTHI, JOMM M  YacTH, Ha
NIBUOKEHUE, paobory, CTOUMOCTH

TOBApOB W YCIYT, HAJOTH, 3a/a4d W3
00JIaCTH  yNpaBJIGHUS JUYHBIMU |
ceMeHHbIMU (pHHAHCAMU); COCTABIIATH
BLIPAXKECHUS, YPaBHEHMS, HEPaBEHCTBY
M WX CHCTEMBI TI0 YCIIOBHIO 3aJauH,
MCCIICAO0BATh NOJYUYCHHOC PCHICHUC U

13 pasHbIX IPEIMETHBIX|
o0J1acTei;
- BBIIBHTATh HOBBIE HJIEH,

OLICHUBATh paBIONOJ00HOCTD
[pE3YyIbTaTOB;
- yMEThb ONEpUPOBATh MOHITHUSIMHU:
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HpeI[JIaFaTB OpI/IFI/IHa.HBHbIe
[1OJIXOJTBI U PEIICHUS;

1 CIIOCOOHOCTb MX HCIIONE30!

B IIO3HABATSIILHOM M COLIMAILHOH
paKTHUKE

cpeaHee apu(MeTHUYecKoe, MeauaHa,
HanOoJblIee U HaUMEHbIIEe 3HAYEHUS,
a3Max, JUCHepcHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOro Habopa; yMeThb
V3RIICKATH, MHTEPIPETAPOBATH MH(POPMALIHIO,
[pECTaBICHHYI0 B Talbnuuax, Haj
arpamMmax, rpaukax, OTpaXxaromlyro
CBOWCTBA pEallbHBIX IPOLECCOB MU
SIBIICHUIA; MPEICTAaBIATh MH(DOPMAIHIO]
C IOMOILBIO TaOJUI W JUarpamM;
icClieIoBaTh CTaTUCTUYECKUE JIaHHBIE,
B TOM 4uClI€e C IpPUMEHEHUEM|
rpadMuecKux METO/I0B U JIEKTPOHHBIX
CPEACTB;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
CIIy4yailHBIi1  ONBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTH CIY4alHOTO
COOBITHS; yMEHue BBIUHCIIATH|
BEPOSITHOCTH  C  HUCIOJb30BAHUEM]
rpadMuecKux METOJIOB; PUMEHSTH
(OpMyJBl CIIOKEHUS U YMHOXCHMS
BEPOSTHOCTEH, KOMOWHATOPHBIE (DAKTHI
1 (QopMynbl IpU pELIEHHH 3ajad;
OLICHUBATh BEPOSITHOCTU  pealibHBIX
COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH|
BEIMYMHAMHU;  yYMEHUE  TPUBOJIUTH
[IpUMEpPbI HPOSIBICHUS 3aKOHa|
OONBIINX YHCEN B TPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSX;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
TOUKa, npsmas, IJIOCKOCT,
[IPOCTPAHCTBO, JABYI'PaHHBIH  yrod,
CKPEILIMBAIOLLECS TIPSMBIE, NApAUIEBHOCTE
1 TEPHeHIUKYISIPHOCTh NPSAMBIX H
[UIOCKOCTEH, Yrosl MexX1y MpsIMbIMH,
YTOJT MEXIY MPSIMOM M IUIOCKOCTBIO,
YTOJI MEKAY TUIOCKOCTSIMH, PACCTOSHUE]
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
MEXy MPSIMBIMH, PAacCTOSHHE MEXIY]
[UIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
[IpU PELICHUN 3a7a4 U3yUeHHbIE (DaKThI
1 TEOpeMbl IUIAHUMETPUHU; yMEHHE
OLIEHUBATh pasmepsl 00BEKTOB
OKPY>KaloIIero MUpa;

- YMEThb OIEpUPOBaTh IOHATUSIMMU:
MHOTOTPaHHVK, CEYeHHE MHOTOTPAHHUKA,
KyO, napauieJenuIie], npu3Ma,
nupamuia, Qurypa M MOBEPXHOCTD
BpallleHUsl, LWIMHAP, KOHYC, IIap,
cepa, ceueHuss GUTypHl BpalCHHS,
[UIOCKOCTh,  Kacaromasicss  cepsl,
[IMHApA, KOHYCa, TUTOIIAb

[MOBEPXHOCTH MUPAMHJIbI, TMPU3MBI,




KOHyca, MWJIWHIpPA, IUIOMAab Chepsl,
00BeM KyOa, MIPSIMOYTOJIBHOTO
MapaTieyienvre/ia, MUPaMUIbI, TPU3MBL,
[WIMHIpA, KOHyca, Ilapa; YMEHHE
300paXkaTh MHOTOTpPaHHHUKH 17l
[MOBEPXHOCTH BpAIICHHs, UX CEUCHUS]
OT pYKH, C TIOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB u 3EKTPOHHBIX|
CpPE/CTB; yMeHue pacmo3HaBath
CUMMETPHUIO B NPOCTPAHCTBE; YMEHHE
[pacTiO3HABATH MPABIWIGHBIC MHOTOIPAHHHKY,

- yMETb ONEpUPOBATH MOHITHUSIMHU:
NIBUKCHHE B TIPOCTPAHCTBE, MOI0OHBIE
(bUrypbl B TIPOCTPAHCTBE; HMCIIOJ30BaTH|
OTHOILIIEHUE TUIOLIAJIEH ITOBEPXHOCTEU
1 00BEMOB TOMOOHBIX (QUTYp TIIpH
[PEILICHUH 3a]1a4;

- YMETb BBIYUCISATH T€OMETPHUYECKHE
BEIMYMUHBI (IJMHA, Yroj, IUIOIIA[b,
00beM,  IUIOMIAAh  IMOBEPXHOCTH),
MCIIONIb3YSl M3y4YEHHBIE (QOPMYIBl 1
METO/IbI,

- yMETb ONEpUPOBATh MOHITUSIMHU:
[PSIMOYTOJIbHAsA CHCTEMa KOOPJHMHAT,

KOOpIUHATHI TOYKH, BEKTOD,
KOOpAMHATBl  BEKTOpa,  CKaJSPHOE
[pPOM3BE/ICHNUE, yroi MEXY|
BEKTOpaMH, cyMMa BEKTOPOB,

[POM3BEJCHUE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TOMOUIBI0 HU3YYEHHBIX
dbopMyll  KOOpOWUHATBl  CEPEIUHBI
OTpE3Ka, PACCTOSHHE MEXIY JBYMs]
TOYKaMHU;

-YMETh BEIOHMpATh IO IX OJTSATITHIA
M3YYCHHBIH METOJ JUIsl  pelIeHUS]
3a/1aud, pacro3HaBaTb MaTeMaTHYECKUE
(bakTbl U MaTeMaTHYeCKUE MOJENIU B
[TPUPOTHBIX u 0O0IIIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE; YMEHHE
[PUBOJIUTH TIPUMEPHl MATEMATHUECKUX|
OTKPBITUA POCCHUMCKOM M MHPOBOU
MaTeMaTUYECKON HAYKH.

- yMETb ONEpUPOBATH MOHITUSIMHU:
OIpElCNICEHUE, AaKCUOMa, TEopeMma,
CIICIICTBHC, CBOICTBO, MPU3HAK,
T0Ka3aTeNIbCTBO, PaBHOCHUJIbHBIE]
(hopMyITpOBKY; yMEHHE (HOPMYITUPOBATH
oOpaTHOE u IPOTUBOIOJIOKHOE
yTBEpKIACHHE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METO/]
MaTeMaTyeckol WHAYKIIMU; TPOBOJIUTH)
TOKa3aTelIbHbIE  PAaCCYXACHUS  IpH
[peIIeHNH 3a]]a4, OLIEHHUBATh JIOTHUECKYI)




[PABWILHOCTD PACCYKICHU M

- yMETb ONEpUPOBATh MOHITUSIMHU:
MHOKECTBO, IIOAMHOXECTBO, OTIepaIiy]
Ha MHO>KECTBaMU; yMEHHE
HCTIONE30BATh  TEOPETUKO-MHOKECTBEHHBIM]
anmapaT JUisl  ONHMCAaHUS PeabHbBIX
[POLIECCOB U SIBJICHHWI TMPU pPEIICHUY]
3ajay, B TOM 4YHCIE€ W3 JpPYrux
y4eOHBIX MTPEIMETOB;

- yMETb ONEpUPOBATHh MOHITUSIMHU:
rpad, cBs3HBIM rpad, AepeBo, LHMKI,
rpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTh
M OMHCHIBAaTH Tpadbl Pa3TUIHBIMY]
crioco0aMu; MCIOJIb30BaTh rpadbl MpH
pEIICHUN 3a]1aY;

- yMETh CBOOOJHO  OIEPUPOBATH
[MOHATHSIMH: COYETaHHE, TIEPECTAHOBKA,
THCII0 COUYCTaHMH, YHCIIO
rnepectaHoBok;  OumHOM  HproToHa;
YMEHHE MPUMEHSITh KOMOWHATOPHBIC
(bakTbl U pacCyKIeHUs ISl pelIeHHUs
3amad;

-YyMETb  ONEpPUPOBATH  MOHITHUSIMHU:
HATypaJIbHOE YHCIIO, IIeJI0€ YHCIIO,
OCTAaTOK IO MOJIYJIO, pPallOHAIbHOE
UICIIO,  HMppaloOHaIbHOE  YHUCIIO,
MHOKECTBA  HATypaJlbHBIX,  ILIEJBIX,
[paIlMOHAIBHBIX, JEHCTBUTENBHBIX
qrCelt; yMEHHE HCIIOJIb30BATH
MpPU3HAKA JCTUMOCTH, HAMMEHbBIIUH]
oOImMil  JenuTenh UM HauMEHbIIee
oOmiee kpatHoe, anroput™m EBKIuaa)
[pU pEIIeHUH 3a/ay; 3HAKOMCTBO (|
[PA3TMYHBIMU TIO3HIIFIOHHBIMU CHCTEMaMU
CUHCIICHHUS;

- yMeTh CBOOOJHO  ONEPUPOBATH
MOHATUSIMH:  CTENEHb C  IENIbIM|
MoKaszarejleM, KOPEHb HaTypallbHOMH
CTETIEHHU, CTENEHb C PalHUOHAIbHBIM|
[oKasaresem, CTETICHb C
TelICTBUTEILHBIM (BEIIECTBEHHBIM)
[oKasaresaem, JJIorapudm 4ucia, CHHYC,
KOCUHYC ¥ TaHI€HC IPOU3BOJILHOTO)
qrCIia;

- yMETb ONEpUPOBATH MOHITHUSIMHU:
TOXKTIECTBO, TOXIECTBEHHOE TPEOOPa3OBAHKE,
ypaBHEHHE, HEpPaBEHCTBO, CHUCTEMA
YPABHEHMII M HEPABCHCTB, PABHOCHIBLHOCTH
YpaBHEHUI, HEPABEHCTB M CHCTEM,
[paloHaIbHbIE, UppalMOHAIILHBIE,
MOKa3aTeyIbHBIC,  CTCIICHHBIE,  JIOTapH(hMU-
HeCKHE, TPUTOHOMETPUUSCKHE YpaBHEHUS,

HCPAaBCHCTBA W CHUCTEMbI; YMCHUC
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pelaTh ypaBHEHHUs, HEPABEHCTBA U
CUCTEMbl C TIOMOIIbIO Pa3IUYHBIX
[IPUEMOB; pemiathb YpaBHEHUS,
HEepaBeHCTBA u CUCTEMBbI v
[apamMeTpoM; NPHUMEHSATH ypaBHEHUS,
HEpaBeHCTBA, WX  CHUCTEMBbI IS
pEIIeHUsT MaTeMaTU4eCKUX 3aJad WU
3alay M3 Pa3IMYHBIX oOnacTed Haykwy|
1 peajbHOU KU3HU,

- yMETh CBOOOJHO  OIEPUPOBATH

[TOHATHSIMU: rpaduk GbyHKIUY,
oOpaTHass  (QyHKIMSA,  KOMITO3HIIHS
(byHKINH, JUHENHAs byHKIHA,

KBaZpaTHuHas (QYHKIUS, CTENeHHas]
(GyHKIMS C LeNbIM  [OKa3aTeleM,
TPUTOHOMETPUYECKHE byHKIUY,
0OpaTHBIE TPUTOHOMETPUUECKHE (PYHKITUH,
MoKaszareiabHass M Jiorapupmuyeckasy
(yHKIIMHM; yMEHHE CTPOUTHh Tpaduky
(yHKLINH, BBITOIHATH MPEOOpa3OBaHMS
rpagukoB QPyHKITHI;

- YMEHHE HCIIOJIb30BaTh TIpaduku
GyHKIUN 1719 U3ydeHHs] TPOLECCOB U
3aBHCUMOCTEH MpHU PEUIeHUU 3a]ad U3
NpYyrux ydeOHBIX MPEIMETOB U U3
[peanbHOMI JKU3HU, BBIpaXaTh
dbopMyliaMyd  3aBHCHUMOCTH  MEXIY]
BEeJTMYUHAMU;

-  yMEHHE CBOOOJHO OIIEPUPOBATH
[MOHATHSIMH:  YETHOCTh  (DYHKIIWH,
MEPUOIMYHOCTh (DYHKITHH, OIPAaHAYEHHOCTH
(yHKIIMHM, MOHOTOHHOCTH (DYHKIIUH,
PKCTpeMyM (PyHKIIMH, HauOOJbIIEEe U
HaMEHblIee 3HAaueHUs (QYHKIUH Ha)
[TPOMEXKYTKE;

- YMEHHE IPOBOJAUTH HCCIICIOBAHHE
b yHKIIHH;

- YMEHHE HCIOJIb30BaTh CBOWCTBA H
rpagukn  QyHKIUHA IS pelIeHusd
YpaBHEHH, HEpPaBEHCTB M 3a1ad C
apameTpamu; n300paxarb HA
KOOPJAMHATHON TUIOCKOCTH MHOXKECTBA]
[PEIICHUI ypaBHEHHI, HEPABEHCTB U UX|
CHCTEM;

- yMETh CBOOOJHO  OIEPUPOBATH
[TOHATUSIMU: MIOCJIEIOBATENBHOCTD,
apr(hMETHYIECKasT TTPOTPECCHSI, TeOMETPHH
Ueckas ~ Iporpeccus, 0ECKOHEUHO
[yOBIBAIOIIIAST TEOMETPHYEcKas POrPeccHs;
YMEHHE 3a7aBaTh MOCICIOBATEIBHOCTY, B
TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX

popmyu;

- yMEThb ONEpUPOBATh MOHITHUSIMHU:
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HCTIPCPBIBHOCTDH (byHKI_[I/II/I, ACUMIITOTHI
rpaduka ¢GyHKIIMH, TEpBasi U BTOpas
Mpor3BOIHA (DYHKITUHU, TEOMETPUICCKUH]
1 (pu3nyecKuii CMBICT TPOU3BOIAHOM,

repBooOpasHasi, OTIpe/IeICHHBIH
MHTErpa; yMEHHE HaXOJIUTH
ACHMIITOTBI rpaduka byHKIUY;

YMEHHE  BBIYHCISATH  IPOU3BOJHBIC
CYMMBI, TPOU3BENIEHUS, YaCTHOTO H
KOMITO3MIMK  (QYHKIHMH, HAXOAWUTH
YpaBHEHHE KacaTelbHON K Trpaduky|
b yHKIIHH;

- YMEHHE UCIOJIb30BATh MPOU3BOIHYIO
I uccienoBaHus  (pyHKOMH, IS
HAXOXKJICHUS HAWJIYYIIETrO PEUIeHUs B
MPUKJIaJHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMMUYECKUX u ¢buznyeckux|
3amadax, Uil OMPEeICHUsSI CKOPOCTH H
YCKOpEHHsI; HaXOOWTh IUIOUIATH U
00BEMBI buryp C MIOMOIIBIO,
MHTErpajia, NPUBOIUTH  IPHUMEPEI
MaTeMaTHYeCKOT0 MOJICIMPOBAHUS  C
MOMOITIHIO TU(EpEHITMATTEHBIX YPAaBHEHHUH,
- yYMEThb OIEpUPOBATh MOHATUSIMHU:
KOMITJICKCHOE YHCJIO, CONPSDKEHHBIC
KOMIUIEKCHBIE ~ YHClla, MOAYJIb H
ApPryMEHT  KOMIUIEKCHOTO  YHCHIa,
(bopmMa 3amucu KOMILJICKCHBIX YHCEN
(reomeTpHYecKasi, TPUTOHOMETPHYECKaT 1
areOpandeckas); yMeTb HMPOU3BOJIUTH

apruMeTHIECKHE JIEHCTBUS v
[KOMITJICKCHBIMH 4YHCJIaMU; TPUBOAUTD
[pUMEpPHI UCTIOJTb30BaHUS]

KOMIUICKCHBIX YHCET,
- yMETh CBOOOJHO  OIEPUPOBATH
[MOHATHSIMH: CpefHee apu(hMETHUECKOR,
MearaHa, HauOoublliee U HaMMEHbIIIEe,
BHAYCHUS, pa3Max, TUCTIEPCHS,
CTaHJIapTHOE OTKJIOHEHHE TUTSt
OIMCAHUs YHCIIOBBIX JTAHHBIX; YMCHHE
MCCIIeIOBaTh CTAaTUCTUYECKUE JaHHbIE,
B TOM 4HCIE€ C TIpUMEHEHHUEM
rpadUyecKux METOJIOB U 3JIEKTPOHHBIX|
CpPeICTB; TpaUUecKd HUCCIEI0BATh
COBMECTHbIE HAOIIOACHUS C TIOMOIIBIO
MarpaMM pacceuMBaHUsA W JIMHEWHOM
[perpeccum;

- yYMEThb HaXOJOUTh BEPOATHOCTH
COOBITHIA c HCIOJIb30BaHUEM|
rpa@UUecKux  METOAOB; TMPUMEHSTH)
Ui pemieHuss  3agad  (OpMyIib]
CIIOKCHHUS u YMHOXEHHUS]

BEPOSITHOCTEH,  (OpMyTy  TOJIHOW

12



BeposaTHOCTH, (opmyny beprymy,
KOMOUHATOpHBIE (aKThl U (POPMYIIBL;
OLICHUBATH BEPOSITHOCTU  PEATHHBIX
COOBITHH; yMeHHe OTICPUPOBATH
MOHATHSIMH:  CIy4ailHas  BEIHYWHA,
[pacrpesieficHie  BEpOSTHOCTEH,  MareMary
YecKkoe  OXKHJAHHWe, JUCIepcus |
CTAHJIAPTHOE OTKJIOHEHUE CIIy4yalHOU
BEJTMYUHBI, (YHKITUU paclpeie]cHus U
[JIOTHOCTU PABHOMEPHOTO, TIOKA3ATEHHOIY
1 HOPMAJIBHOTO  paclpeielieHUui;
YMEHHE  HCIIOJIb30BaThb  CBOMCTBA
M3YYCHHBIX  pachpeleleHuid s
pelleHrs  3aJay;  3HAKOMCTBO  C
[MOHATHSIMH: 3aKOH OOJBIIMX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIIEIOBAHUM;
YMCHHE MIPUBOIUTH PUMEPHI
[IPOSIBJICHUSI 3aKOHA OOJIBIINX YHUCEIN B
[TPUPOIHBIX U 00IIEeCTBEHHBIX
SIBIICHUSIX
- yMETh CBOOOJHO  OIEPUPOBATH
[MOHSATHSIMHU: TOYKa, npsimasl,
[JI0OCKOCTh, IPOCTPAHCTBO, OTPE3OK,
ITyd, INIOCKUM yroJl, ABYTPaHHBIA yroJl,
TPEXTPaHHBIN yroJi, mepeceKaronuecs,
MapajulelbHbIE W CKPEIIUBAIOLIUECS]
[psiMbIE, NapajuieaIbHOCTb u
MEPICHIUKYISIPHOCTh  MPSMBIX U
[JIOCKOCTEH, Yroia MexXay HpsIMbIMHU,
YTOJI MEXIy MPSIMON U IJIOCKOCTHIO,
YTOJI MEXAY IUIOCKOCTSIMU; YMEHHUE
MCIONIb30BaTh TIPU  PEIICHUH 3a/1ay
M3ydeHHbIE  (QakThl U TEOPEMb]
[UIAHUMETPUM; yMEHHUE  OICHUBATH)
pa3Mepsl  OOBEKTOB B OKpYKaIoIIEM
MUpeE; YMEHHE OIIEPUPOBATH
MOHSATUSIMH: MHOTOIPDAaHHUK, CEUCHUE,
MHOTOIPAHHVIKA, TIPABITHHBI MHOTOTPAHHYIK,
nmpusMma, nupamuga, durypa  u
[MOBEPXHOCTh  BpAIllEHUs, MHIUHJP,
KoHyc, map, cdepa, pa3BepTKa
[MOBEPXHOCTH, CEUEHUS KOHyca W
[WIMHIpA, TapajuleJbHble OCH WY
OCHOBAHMUIO, CEueHUe niapa,
[JIOCKOCTh,  Kacaromiasici  cdepbl,
[MINHIPA, KOHYCA; YMEHHUE CTPOUTH)
CeueHHEe MHOTOTpaHHHUKa, U300paxkarhb
MHOTOTpaHHUKH, burypst u
[MOBEPXHOCTH BpALICHMS, UX CEUEHUS,
B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX|
CPEICTB; YMEHHE IPUMEHATh CBOMCTBY]
FCOMETPHUYECKUX (PUTYDP, CAMOCTOSATEIIBHO

(hOpMYIIMPOBATH  ONPEJIENIEHNST  M3YYIaeMBbIX
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Gburyp, BBIBHTaTh THUIOTE3BI O
CBOMCTBAX M MPHU3HAKAX TEOMETPHUECKUX]
buryp, 000CHOBBIBATh 170051
OIpoBeprarb MX; yYMEHHUE MPOBOAUTH
Kiaccu(ukanuio GUryp mo pasindHbIM|
[pU3HAKaM, BBIIIOJHATH HEOOXOAUMBIE,
TOTIOTHUTEIHHBIE TIOCTPOCHUSI;

- yMETh CBOOOJHO  OIEPUPOBATH
MOHATUSAMU: TUIOIIAAb (UTYpBI, 00BEM
(burypsl, BeJIMYUHA YIJa, PACCTOSIHHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
MEXIy MPSIMBIMU, PAcCCTOSIHUE MEXKIY)|
[UIOCKOCTSIMU,  IUIOmaab  cdepsl,
[IoU[ab IMOBEPXHOCTH MHPAMUBbI,
[pU3MbI, KOHYyCa, UWIMHApPA, 00BeM
KyOa, TpSMOYrOIBHOTO —Tapa/UIeNIeNHIIeNa,
UpaMHIbI,  TPU3MBI,  [HJIUHAPA,
KOHyca, IIapa; YMEHHE HaxOJUTh
OTHOILIIEHUE 00BEMOB MOIOOHBIX
uryp;

- yMETh CBOOOJHO  OIEPUPOBATH
MOHATHSIMU: IBI)KEHUE, TapaILICIbHBIN
[EepEeHOC, CHMMETPHS Ha MJIOCKOCTH U B
[POCTPAHCTBE, TIOBOPOT, peoOpa3oBaHHe
moao0us, MoA00HBIE (PUTYDPBI; YMEHHUE
[pacrmo3HaBaTh paBHBIE W TMOAOOHBIC
¢burypsl, B TOM 4YHCII€ B HPUPOJIE,
MCKYCCTBE, apXHTEKType, YMEHUE
MICTIONB30BATH TEOMETPHUECKIE OTHOILICHUS,
HAXOIUTh T€OMETPUYCCKHE BEITUYHHBI
(mMHA, yroi, TUIOoNIaab, O0BEM) TPH|
pEIIeHNN 3a7ad W3 JPYTHX Y4eOHBIX
[pEeIMETOB U U3 pealbHOM JKU3HH;

- yMeTb CBOOOJHO  ONIEpUPOBAThH
MOHATUSMH: TPSMOYTOJbHAs CHCTEMA
KOOpIWHAT, BEKTOp, KOOPIMHATHI
TOYKH, KOOPAMWHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOMU3BEICHUE BEKTOpa HA
YICIIO, Ppa3JIOKEHHE BEKTopa  IIO|
0a3ucy, CKalsIpHOE MPOU3BENICHUE,
BEKTOPHOE MTPOU3BEICHUE, YTOI MEXKY)|
BEKTOpaMH, YMEHHE HCIOJIb30BaTH)
BEKTOPHBIH W KOOPJMHATHBIM METO]
TUIS pEIICHHUsI TEOMETPUIECKHX 3a/1a4 U
3ajad JApPYrux Yy4eOHBIX MPEIMETOB;
OIEepPUPOBATh TMOHITHSIMH: MAaTPHII
2x2 u 3x3, ompeaeiuTeNb MaTPHIbI,
TEOMETPUYECKUANA CMBICIT ONIPECIIUTEIS;

- yMETb MOJEIUPOBATh pealibHbIe
CUTyalluu Ha S3bIKE MATEMAaTUKH,
COCTaBJISITh BBIPAXKECHHS, YpaBHEHMUS,
HEpPABEHCTBA W HMX CHCTEMBI IIO

YCJIIOBHIO 3aJa4u, HUCCICO0BATH
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[TIOCTPOCHHbIE MOJIENH c
MICIIOJIb30BAHUEM alllapara anreOpsl,
MHTEPIPETUPOBATH MOJTyYEHHBIH]
[pE3yNbTaT; CTPOUTH MaTEeMaTHUYECKHE
MOJIETIM C IIOMOIIbI0 I'€OMETPUUYECKHUX|
MOHATUM W BEJIWYMH,  PELIaTh)
CBSI3aHHBIE C HUMH IPaKTUYECKHE
3aJlau; COCTaBISITh BEPOSITHOCTHYIO
MOJIETb U UHTEPIPETUPOBATH|
[OJIyUEHHBIM  pe3ynbTaT;  peuarhb
[IpUKJIaJHblE  33Jaud  CpPEACTBaMH|
MaTEeMaTHYeCKOro aHajiu3a, B TOM|
4KC/IE COLIMAIbHO-3KOHOMHMUYECKOTO W]
(bU3UIECKOTO XapaKTepa,

- yMEHHE BBIOMpATh MOIXOMISIINHA
MeToN  JUIs  pelIeHHs  33Jayu;
[MOHMMAaHWE 3HAYMMOCTH MaTEMAaTHUKHY|
B U3Y4YECHUU MIPUPOIHBIX u
OOIIECTBEHHBIX MPOLIECCOB U SIBJICHMUIA;
YMEHHE pacro3HaBaTb IPOSIBICHUE
3AKOHOB MAaTeMaTUKH B HCKYCCTBE,
YMEHHE MPUBOAUTH pUMEPBHI
MATEMATIYECKUX OTKPBITUA POCCUHCKOIM
1 MUPOBOM MaTeMaTU4eCKOM HAyK1

OK 02

[TOMCKA,

Hcnonb3oBaTth

aHalIn3a

MHTEPIPETAIIN
dopmanuu, u HHPOP-
MaI[HOHHBIC TEXHOJIOIWH
111 BBITIOJTHEHUS 33]ay
podecCuoHATBHON
NesATeNbHOCTH

u
HWH-

B o0xactu IEHHOCTH HAy4HOTO

COBPCMCHHBIC CpECACTBAIIO3HAHMA:

- chOPMHPOBAHHOCTH MUPOBO33PCHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY]
VPOBHIO Da3BUTHS HAyKH U
00111eCTBEHHOM MIPaKTUKH,
OCHOBaHHOTO  Ha  JHAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBCPILICHCTBOBAHUE SI3BIKOBOM U
YUTATEIbCKOM KYIbTYpbl Kak
CcpelcTBa B3aUMO/ICVCTBUS]]
MEXIy JIOJbMH M TI03HaHUS
MUDA;

- OCO3HaHME IIEHHOCTU HAYYHOH
eI TeNIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO U
MCCIIETIOBATEIIECKYIO  JIESITEIbHOCTH|
WHINBUIYAILHO U B TPYIITIE.

OBnajeHue  YHUBEPCAIbHBIMHY|
y‘-Ie6HI>IMI/I IIO3HABATCJIIbBHBIMU
MENCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIQJICTh HABBIKAMH MOJTYYCHHS
MHpOpMAallUd M3 HMCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO|
OCYILECTBJIATh IIOWCK, aHaIu3,

CCTCMAaTHU3alluIo 41

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
[parmoHaIbHas byHKIIHS,
mokaszaTtenbHass (YHKIHS, CTereHHas
dbyHKIM, Torapudmudeckas QyHKIus,
TPUTOHOMETPHUYECKHUE byHKIUY,
oOpaTHbIe (YHKIIMH; YMEHUE CTPOUTH|
rpaduKu M3YYEHHBIX byHKIUH,
MCIIOJIb30BaTh IpapUKu MpHU U3y4eHUY|
[IPOLICCCOB U 3aBUCUMOCTEH, IIpH
pEIIeHH 3aJad M3 JPYrHX Y4eOHBIX
[IPEAMETOB M 3alad M3 PEalbHOU
PKU3HU; BBIpaXKaTh bopmynamyl
3aBHCHMOCTH MEKy BETUIHMHAMU,

- yMETb ONEpUPOBATH MOHITHUSIMHU:
TOXKTIECTBO, TOXIECTBEHHOE IPEOOPa3OBAHKE,
ypaBHEHHE, HEPaBEHCTBO, CHUCTEMA
YpaBHEHUI 51 HEPABEHCTB,
[PAaBHOCWITHHOCTh YPAaBHEHHM, HEPABEHCTB
1 CHUCTEM, palMOHAJBLHBIC, HWppaIl-
OHAJIbHBIE, TIOKA3ATEIBHbIE, CTEIICHHBIE,
imorapu(MUYECKUe, TPUTOHOMETPHYUECKHC
YPaBHEHHsI, HEPABEHCTBA U CHCTEMBI;
YMETb pemiarb YpaBHEHUS,
HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO)
[Pa3IMYHBIX MIPUEMOB; peliath
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C
[apamMeTpoM; NPUMEHATb ypaBHEHUS,
HEpPABEHCTBA, WX  CHUCTEMBI I
[peleHnsT MaTeMaTH4eCKHX 3aJad |
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uHpopManuy
u  ¢opm

MHTEPIIPETALUIO
Pa3sIUYHBIX  BUIOB
[IPEICTABIICHMUS;

CO31aBaTh TEKCTBI B
pa3InYHBIX (hopMaTax C y4eToM

3ajjauy U3 pa3IMUHbIX O0JIacTel HayKH
1 peaJbHOU KU3HU,

yMETh CBOOOJHO  OIEPUPOBATH
MOHATUSIMU: IBUKEHUE, TapalIe/IbHbIH
[epeHOC, CHMMETPUSI Ha TNIOCKOCTHU U B

HasHauYCHUs  MHGOPMAIIH

OIMMUMATTEHYIO (hOpMYy TIPETICTABRIIC
1 BU3YyaJIn3alluu,

OLIEHUBATh JOCTOBEPHOCTb,
IErMTUMHOCTh UH(OpPMAIUH, €€
COOTBETCTBHE  TPABOBBIM  H
MOPaTbHO-ITHUYECKUM HOPMaM;
WCTIONE30BATh CpercTBY
VHDOPMAIIOHHBIX 1 KOMMYHHIKAS
[MOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHW3allMOHHBIX 33134 C
COOTIOIEHUEM TpeboBaHMH
BPrOHOMIFKY, TEXHUKH OC30MACHOCTH,
TUTHEHBI, pPecypcocOepekeHus,
MPABOBBIX M STUYECKUX HOPM,
HOPM nH(pOpMaITMOHHON
0C301ACHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HA-
BaHWS W 3aIIUTHl HMHPOPMAIIH,
MH(POPMAIVOHHOW ~ O€30MaCHOCTH|
ITUYIHOCTH

UTPOCTPAHCTBE, TIOBOPOT, MPeOOpa3OBAHKE
[ICJICBOM  ayIUTOPHH, BbIOMpPasAnono0us, MmoxoOHbIe (UTYpHI, YMETb

acrio3HaBaTh paBHBIE W TOJOOHBIC
(burypel, B TOM 4YHUCIE B MpPHUPOJE,
MCKYCCTBE, apXUTEKTYPE;

- YMETh WCIIONB30BaTh T€OMETPHUCCKUE]
OTHOIICHHUSI, HAXOIUTh T€OMETPHUYCCKHE
BeIMYMHBl (JUIMHA, Yroj, IUIOLIalb,
00BEM) MPHU pEIICHUH 3a/1a4 U3 JIPYTUX|
YUeOHBIX TPEAMETOB U M3 peajbHOH
PKH3HH

OK 03 Ilnanuposats #
peaM30BbIBaTh COOCT-
BEHHOE  TPO(ECCHOHAb-
HOE ¥  JMYHOCTHOE
pa3BUTHE, TPEANPUHH-
MaTeTECKYIO  JISITEIBHOCTE
B  MpodecCHOHATEHON
chepe, HCIOJIB30BATH
BHaHUS 110 (PUHAHCOBOH
TPaMOTHOCTH B Pa3INIHbIX
DKIBHEHHBIX CUTYaITUSIX

B obnactu JTyXOBHO-
HPaBCTBEHHOTO BOCITUTAHHS:

- c(hOPMUPOBAHHOCTH HPABCTBEHHOTQ
CO3HAHUS1, STUIECKOTO TIOBS/ICHHST,
CIIOCOOHOCTh ~ OIIGHUBATH
CUTYaIIHIO " NPUHUMATH
OCO3HAHHBIE pelicHus,
OPUCHTUPYSICh HAa MOPAIBHO-
HPaBCTBECHHbBIE HOPMBI u
[ICHHOCTH;

- OCO3HaHHE JTUMYHOTO BKIAJa B
TIOCTPOCHIKE YCTOWUMBOTO OY/IYIIIETO;
OTBETCTBEHHOE OTHOIICHUE K
CBOMM  POIUTENSIM U (WJIN)
Npyrum YJIeHaM CeMbH,
CO3MaHMIO CEMbH Ha OCHOBE

yYMETb  OMEPUpPOBATH  TIOHSTUSIMUL
paIVOHATHHBIC, HMPPAIMOHATHHBIC,  TIOKA3a
TeTb-HbIE,  CICTICHHBIC,  JIOTApH(PMIIECKYE,
TPUTOHOMETPHUYECKUE ypPaBHCHHS U]
HEpaBEHCTBA, X CHCTEMBI;

YMETh ONEPUPOBATh MOHATHUSIMHU:
MHOTOTPaHHVK, CEYeHHE MHOTOTPaHHUKA,
KyO, napauieJenuIie], npu3Ma,
mupamuaa, ¢urypa W MOBEPXHOCTH
BpallleHHsl, IWJIMHAP, KOHYC, IIap,
cepa, ceueHuss GUTypHl BpalCHHS,
[UIOCKOCTh,  Kacatomasicss  chepsl,
[UITHHpA, KOHYCa, TUTOIIAb
[MOBEPXHOCTH MUPAMUJBI, TPH3MBI,
KOHyca, MWJIWHIpPA, IUIOMaab chepsl,
00beM KyOa, IPSIMOYTOJIBHOTO

0CO3HAHHOTIO TIPUHSTHUS]
[ICHHOCTE!l CeMEHMHON KU3HH B
COOTBETCTBUU C TPAIULIHIMHY|
HapoaoB Poccuu;

OBnajieHue  YHUBEPCAJIbHBIMHY|
PETYISATUBHBIMU JE€HCTBUSIMU:

a) cCaMOOpTaHU3aIINS:
CaMOCTOSITENIHO ~ OCYILIECTBIIATD

[apaUIENIEIEAR, TUPAMUABI, MPU3MBIL,
LUITUHIpA, KOHYycCa, Ilapa; YMEHUE
300paxarh MHOT'OIPaHHUKHU y
[TOBEPXHOCTU BpALICHMS, UX CEUCHUS]

OT PpPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB " DIIEKTPOHHBIX
CpPEICTB; YMETb pacrno3HaBarh

CUMMETPHUIO B IIPOCTPAHCTBE; YMETH

MMO3HABATCIbHYIO NCATCIIBHOCTD,

[PacTIO3HABATH MPABIITHHBIE MHOTOTPAHHHUKH;
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BBISIBIISITH MPOOJIEMBI, CTAaBUTH U
dbopMyaupoBaTh  COOCTBEHHBIC
Bagjaud B 00pa3oBaTeNbHON
NeATENPHOCTH M KU3HEHHBIX]
CUTYalHsX;

CaMOCTOSATENIFHO COCTABIIATh
[UIaH pElIeHUs MPOOJIEMBl ¢
YIETOM HMEIOIINXCSl PECYpCOB,

COOCTBEHHBIX BO3MOXKHOCTCH M|
MpEaOYTEHU;

- JaBaTb OI.[GHKy HOBBIM|
CUTYaITUSIM;

CII0COOCTBOBATh

(hOpPMHUPOBAHUIO U TIPOSIBICHUIO
[IUPOKON SPYIAUIIMH B Pa3HBIX
001acTIX 3HAHHUH, IOCTOSHHO|
TOBBIIATH CBOM 0Opa30BATEIBHBIN 1
KYJIBTYPHBIN YPOBCHbD;,

0) CAMOKOHTPOJIb:

MCITOJIH30BATh MIPUEMBI
pedaexcun IUIA OLIEHKH|
CUTyallud, BbIOOpa  BEpPHOTO
peIICHUS;

YMETh OLICHUBaTh PUCKU U
CBOEBPEMEHHO MIPUHUMATH
[PELICHUS IO UX CHUKEHUIO;

B) SMOIIMOHAIbHBIA WHTEJUICKT,
[IpEAIONIararo i
c(hOpMUPOBAHHOCTH:
BHYTPCHHEN MOTHUBAIUH,
BKJTIOYAIONIEH CTpPEMJIEHUE K|
ITOCTHDKCHUIO LEJTU U yCIHexy,
ONTUMH3M,  HMHHUIHMATHBHOCTb,
YMEHUE JIeCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEH;

- AMIIATHH, BKIIIOYAIOIEH]
CIIOCOOHOCTH IMOHUMATH
PMOIIMOHAIIFHOE COCTOSIHUE
IIPYTUX, YYUTBIBATH €ro IpH

OCYLIECTBIICHUU
KOMMYHHKAIMH, CIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;

- COLMAIBHBIX HABLIKOB,
BKJIFOUAIOILINX CIHOCOOHOCTH|
BHICTPAWBAaTh  OTHOIICHHUS  C

NPYTUMH JIIOJIBMH, 3a00THUThCH,
MPOSIBIISTD UHTEpEeC 7
azpenarb KOH(QIUKTHI

YMETb OIEPUPOBATH IOHATUIMMU:

[PSIMOYTOJIbHASE CHUCTEMa KOOPJAMHAT,
KOOPIUHATHI TOYKH, BEKTOD,
KOOpJIUHATBl  BEKTOpa,  CKaJspPHOE
[TPOU3BE/ICHNE, yroi MEXY)|
BEKTOpaMH, cyMMa BEKTOPOB,

[POM3BEICHUE BEKTOpa Ha YHCIIO;
HaXxOJUTh C TOMOULIBI0 HW3YYEHHBIX
dbopMyll  KOOpAWHATBI  CEPEIUHBI
OTpE3Ka, PACCTOSHHE MEXKIY JBYMs]
TOYKaMHU

OK 04 DddexTtuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJICKTHUBE
1 KOMaH/Ie

FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATCIIbHOCTHU u
CaMOOIPEACICHUTIO,

-OBJIaJICHHUC HaBbIKAMU yLI€6HO-

YMETb ONEPUPOBATH MOHITHUSIMHU:

M CCIIEIOBATENIbCKOM, MPOEKTHOM]

CIIy4dalHbI  ONBIT M  CIy4alHOE
COOBITHE, BEPOATHOCTb CIY4alHOIrO
COOBITHS; YMETh BBIYHCIISATH|
BEPOATHOCTD ~ C  HCHOJB30BaHUEM|
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1 COI_[I/IaJII:HOI\/'I ACATCIIbHOCTH,

OBnajieHue  YHUBEPCAIbHBIMHY|
KOMMYHI/IKaTI/IBHBIMI/I
MENCTBUSIMU:

0) COBMECTHAs JICSITCIIbHOCTD:
IIOHUMAaTh W HCIOJIb30BaTH
[MPEUMYILIECTBA KOMAHIHOM W
MHIUBUAYaJIbHON paboThI;

- MPUHUMATh 1E€JIM COBMECTHOMU
esTEIbHOCTH, OPTaHU30BBIBATH,
1 KOOPAUHUPOBATH JEHCTBUS 10|
€€ JOCTHKEHHUIO: COCTaBIIATH
[JIaH JECUCTBUW, paCIpeaesiTh
PO  C  Yy4E€TOM  MHEHHI]
YUaCTHUKOB OOCYXKIATh PEe3yJIbTaThl
COBMECTHOM PabOTHI,

- KOOPJIMHUPOBAThH U BBIMOJHATD
paboTy B YCIOBHUSIX pPEaJbHOTO,
BUPTYATGHOTO M KOMOWHMPOBAHHOTY
B3aUMOJCHCTBUS;
OCYILECTBIIATh  MO3UTHUBHOE
CTpaTernyecKoe TOBEJACHUE B
[PAITMUHBIX CUTYALSIX, IPOSIBIISATH
TBOPYECTBO U BOOOpaxkeHue,
OBITH UHUIIMATUBHBIM.
OBnajeHue  yHUBEPCAIbHBIMHY|
[PETYIATUBHBIMU JEHCTBUSIMU:

) TpUHATHE ce0sS W JPYrHX
ITI0IEN :

MPUHUMATh  MOTUBBl W
APTYMEHTBI APYIHX JIOACH IpHy|
AHAJTN3€E PE3Y/IBTATOB JICATENTHOCTY;
[IpU3HABaTh CBOE IPABO U

[IpaBO  JIpPYrux JOJed
OIINOKH;

- pa3BUBaTb  CIOCOOHOCTH
[OHUMaTb MHUpP C [O3ULHH

NIPyroro 4ejioBeka

HAQYHKIMI 17151 U3ydeHUsl MPOLECCOB U]

rpa@UUecKuXx METOAOB; TMPUMEHSTH)
(OpMYJIBI  CIIOKEHUST W YMHOXXCHHS
BEPOSTHOCTEH, KOMOWHATOPHBIE (DAKTHI
1 QopMyNBl TIpH pPEUICHWW 3ajad,
OLICHUBATH BEPOSITHOCTU  PEATHHBIX
COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH|
BeTMYMHAMU;  YMEHUE  MPHUBOJIUTH
[pUMEpPHI NIPOSIBIICHUS 3aKOH2|
OONBIIUX YHUCET B TNPUPOIHBIX H
OOIIECTBCHHBIX SIBJICHUSX;

yMETh CBOOOJHO  OIEPUPOBATH
MOHATUSIMH:  CTETIEHb  C  IEJIBIM
MoKaszarejleM, KOPEeHb HaTypallbHOH
ICTCTIEHU, CTENeHb C PAlUOHAJBHBIM|
[oKasaresem, CTETICHb C
TeiICTBUTEILHBIM (BEIIECTBEHHBIM)
[oKasaresaem, JJIorapugm 4ucia, CHHYC,
KOCHHYC W TaHTEHC IPOU3BOJIBHOTO
RU(IER

- yMeTb CBOOOJHO  OIEpUpPOBAThH
[MOHSATHSMH: rpaduk byHKIHH,
oOpaTHast ~ (QYHKIMS,  KOMIIO3UIIHS
b yHKIIHH, JTUHEWHas byHKIIHS,
KBaJpaTHuHass (QYHKIUS, CTENeHHas
(GyHKIHS C  [eNbIM  I[OKa3aTeleMm,
TPUTOHOMETPHUUYECKHE byHKIUY,
oOpaTHBIE TPUTOHOMETPHUYECKHE
¢byHKINY, IIOKa3aTeabHast y
imorapudmudeckass (yHKIUH; YMETh
CTPOMTD rpaduKu GyHKIUH,
BBITIOJTHATE TTpeoOpa3oBanms TpaduKoB
(b yHKITH;

- YMETh  HCIIOJIb30BaTh  Tpaduku

3aBUCUMOCTEH TpU PEUICHUU 3a/a4 W3

NpYyrux y4eOHBIX MPEIMETOB U U3
[peabHOM JKU3HU, BBIPAXaTh
dbopMyllaMd  3aBHUCHMOCTH  MEXIY]
BEJTMYUHAMU;

- CBOOOJHO OIEPUPOBATH MOHATUSIMH:
YEeTHOCTh (DYHKIHH, TIEPUOTUIHOCTD
(yHKLINH, OTpaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
(byHKIMH, HanOOJIbIIIee U HAUMEHbIIIEe
3HAUYeHUsT (YHKIUH Ha IMPOMEXKYTKE;
YMETh  NPOBOAWUTH  MCCIIEOBAHUE]
(b yHKIIHH;

- yMEThb HCIIOJIb30BaTh CBOMCTBA H
rpagukn  QyHKIUHA IS pelIeHusd
YpaBHEHHH, HEpPaBEHCTB M 3a1ad C
apameTpamu; N300paxaTh Ha|
KOOPJAMHATHON TUIOCKOCTH MHOXKECTBA]
[pEIICHHUI YpaBHEHMI, HEPABEHCTB U UX|
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CHUCTEM

OK 05 OcyuiecTBisTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHHKAIUIO HA
rocyaapCTBEHHOM

SI3bIKE Poccuiickoii
Denepauuu ¢ y4eToMm
OCOOEHHOCTEI COLIMAIEHOTO
1 KyJIBTYPHOTO KOHTEKCTa

B oOJactu 3CTETAYECKOTO)
BOCIITMTAHUA.
- JCTETHYECKOE OTHOIIEHUE K|

MUpY, BKJIOUasi 3CTETUKY ObITa,
HAYYHOTO W TEXHHYECKOTO
TBOpYECTBA, CIOPTa, TPyAa H
0OIIECTBEHHBIX OTHOIIICHHIA;
CIIOCOOHOCTh BOCIIPMHHUMATH
pa3MYHbIE BUABI HUCKYCCTBA,
TPATUIMA ¥ TBOPUECTBO CBOETO
U JIPYTHX HapOJOB, OIIYyIIaTh
OMOLIMOHAIIBHOE  BO3JCHCTBHE]
MCKYCCTBA,;

- yOeXKIIEHHOCTh B 3HAYMMOCT

OTCYCCTBCHHOTO W  MHPOBOI'Q
MCKYCCTBA, STHUYECKUX KYJIBTYPHBIX
TpaarLINA u HApOJIHOTQ
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B
Pa3HBIX  BHMJAX  MCKYCCTBA,
CTpeMJICHUE TIPOSBIISITH KauecTBa)
TBOPYECKOM JIMYHOCTH;

OBnaneHrne  yHHUBEpCAJIbHBIMY
KOMMYHHKATVBHBIMA JICHCTBUSIMH
a) oOICHUE:

- OCYIIECTBIISATH KOMMYHHKAIIUH
BO Bcex c(hepax KU3HU;

51
U1t TUYHOCTH | 06H_ICCTB3J

yYMETh OIIEPUPOBATH MOHATHIMU:
cpeaHee apu(MeTHUYecKoe, MeauaHa,
HanOoJIbIIee U HaMEHbIIIee 3HAYCHUS,
pasMax, JUCHepCHs, CTaHIapTHOE
OTKJIOHEHHE  YHCIIOBOTO  Habopa;
YMEHUE M3BJIEKAaTh, HHTEPIPETUPOBATH)
MHQOPMAIMIO, TPEJCTABICHHYIO B
TabmuIax, Ha JuarpaMmax, rpadukax,
OTpaXKaloIIyl0 CBOWCTBA  peaJbHBIX
[IPOIIECCOB M SBJICHMIA; MPEICTABIATDH
MH(pOpMaIIUIO C TOMOIIBIO TaOIHUI] U
rarpaMM; HMCCIeoBaTh CTATUCTHYECKUE
TaHHBIC, B TOM YHCJIE C MPUMEHEHHEM|
rpadMuecKux METO/I0B U JIEKTPOHHBIX
CPEICTB;

YMETh ONEpUPOBATH MOHATUSIMHU:
TOYKa, npsmas, IUIOCKOCTb,
[IPOCTPAHCTBO, JABYI'PaHHBIH  yrod,
CKPEIIMBAFOIIECS TIPSIMbIE, MApaTICIBHOCTE
1 TEPHEHIUKYISIPHOCTh NPSAMBIX H
[UIOCKOCTEH, Yroil MeXIy IpsIMBbIMH,
YTOJT MEXIY MPSIMOM U IUIOCKOCTBIO,
YTOJTI MEX/y TNIOCKOCTSIMH, PACCTOSIHNE
OT TOYKH JIO0 IJIOCKOCTH, PACCTOSHHE
MEKIy TPSMBIMH, PACCTOSHHE MEXNY|
[IOCKOCTSIMU;

- YMETh HCIIONIB30BATh NPH PEIHICHHH
3aauy M3ydeHHbIE (aKThl U TEOPEMBI

- pacrio3HaBaTh HEBEPOAIbHBICMIAHUMETPUN; YMEHHE  OLIEHUBATH

cpeacTBa OOIICHHS, NOHUMATHpPa3MepPbl OOBEKTOB  OKPYKAIOIIETO

3HAUYCHHE COLMAJIbHBIX 3HAKOB,MHPA

[pacro3HaBaTh IIPEANOCHUIKY]|

KOH(MJIMKTHBIX ~ CUTyallud U

CMSTr4aTh KOH(IUKTBL;

- pa3BepHYTO U  JOTUYHO

M3J1araTh CBOIO TOYKY 3PEHHUS C

MCITOJIb30BAaHUEM A3BIKOBBIX

CpEICTB
OK 06 IIposBnsaTe - OCO3HaHHE OOYYalOUUMHUCSA- YMETh OIEPUPOBATh TOHITHSIMHU:
[Pk JAHCKO- [POCCUICKON IPAKJIAHCKOUIIPAMOYTOJIbHAsL CUCTEMA KOOpJMHAT,
[ATPUOTIYECKYEO MJICHTUYHOCTH; KOOPIMHATBI TOYKH, BEKTOp,
MO3ULHIO, - LIEJICHANPABICHHOE DPAa3BUTHEKOOPAMHATBI  BEKTOpPA,  CKAIAPHOE
IEMOHCTPUPOBATH BHYIPEHHE NO3WLNN JIMYHOCTU[IPOU3BEICHUE, yroma MEXNY
OCO3HAHHOE IOBEJICHUE | HA OCHOBE JyXOBHO-BEKTOpaMH, cyMMa BEKTOPOB,
Ha OCHOBE HPaBCTBEHHBIX LIEHHOCTEH[IPOM3BEACHUE BEKTOpa Ha YHUCIO;
TpaJIuLHOHHBIX HaponoB Poccuiickoit Denepalyn,HAXOUTh € IMTOMOLIBIO  U3YYEHHBIX|
00I11eUeT0BEYECKUX MCTOPUYECKUX W HAIIMOHAIBHO-(OPMYT  KOOPAMHATHI  CEpPEIUHbI
[IEHHOCTEH, B TOM KYIBTYPHBIX TpaMimi, (opMHMpO{0Tpe3Ka, pacCTOSIHUE MEXAYy JIBYMs
YHUCIIE C YYETOM BAHVE CUCTEMBI 3HAYMMBIXTOYKAMU;
rapMOHM3ALUU IICHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,-  YMETh  BBIOMpAaTh  MOJIXOMSIIIHA
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MEKHAIIMOHAIBHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHUH,
MPUMEHSATHh CTaHIAPTHI
AQHTUKOPPYILIMOHHOTO
MOBEICHUS

AHTVIKOPPYILIMOHHOTO
MUPOBO33PEHHS, TPaBOCO3HAHUS,)

JKOJIOTUYECKON KYyJIbTYpHI,
CIIOCOOHOCTH CTaBHThL LIENH U
CTPOUTD >KU3HEHHBIC IJIAHBI;

B JacTH rpak IaHCKOT 0|
BOCIIUTAHHUSL:

- OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX]
pas u 00513aHHOCTEH,
YBOKCHUE 3aKOHa H
[PaBONOPSJIKA;

- TPUHATHE  TPAAUIIMOHHBIX
HALIMOHATIGHBIK,  OOIIICUE/IOBCUECKIX]

TYMAHUCTUYECKUX M JIEMOKPATHYECH
KIX IICHHOCTEH
- TOTOBHOCTH TPOTHBOCTOSTH

111€0JI0THH IKCTpPEMH3Ma,
HallMOHAIN3Ma,  KCceHohoOouH,
IICKPUMUHAIIAA 10  COIIMAJTbHBIM,
[PEIIUTUO3HBIM, pacoBbIM,

HAIIMOHAJFHBIM TIPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO|
NMesITeIbHOCTh B MHTEpecax
Pa)X TaHCKOTO o0111ecTBa,
Y4aCTBOBATh B CAMOYITPABIICHUH
B 00I11e00pa30BATEITHFHON OpraHH3AI N
1 JICTCKO-FOHOITIECKUX OpTaHIBAISIX;
- YyMEHHE B3aUMO/ICHCTBOBATH C
COLMAIBHBIMA WHCTHTYTaMH B
COOTBETCTBUU C MX (DYHKIUSIMH
1 Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOH JIEeATEILHOCTH;
aTPUOTUIECCKOTO BOCITUTAHUS:

- c(hOpPMHPOBAHHOCTH  POCCHUHCKOM

CpaXk 1aHCKOM HJIEHTUYHOCTH,
MaTpuOTHU3Ma,  YBOXKEHUS K|
CBOEMY Hapo#y, YyBCTBQ|

OTBETCTBEHHOCTH Tiepen PoauHoi,
TOPAOCTH 3a CBOM Kpai, CBOI
PonvHy, CBOH SI3BIK U KYJIBTYDY,
[POIILIOE 51 HaCTOsLIEE]
MHOTOHAIIMOHAJIBHOTO  Hapoza)
Poccuu;

- LEHHOCTHOE OTHOIIECHHE K
COCYJapCTBEHHBIM  CHMBOJIaM,
MCTOPUYECKOMY M IPUPOIHOMY)
HaCJIEe/INIO, NaMATHHUKAM,
TpaguuusM HapojaoB Poccum,
noctikeHussM Poccun B Hayke,
MICKYCCTBE, CIIOPTE, TEXHOJIOTHSX|
U TpYZIE;

I/I?)y‘IeHHHﬁ MCTOH  Id  PCHICHUS
3aga4yu, Ppacrio3HaBalb MAaTEMaTH4YCCKUC
(baKTI:I N MaTCMaTU4CCKUEC MOJCIIN B

[TPUPOTHBIX 51 00IIECTBEHHBIX
SIBJICHUSIX, B  HMCKYCCTBE, YMEHHE
[IPUBOIUTH TIPUMEPHI MAaTEMATUUYECKUX

OTKPBITUA POCCUHCKOM U MHPOBOH

MaTeMaTUYECKON HAYKH.

- YMCTb OICPUPOBATL TMOHATHUAMMU:
CIIydailHBII  ONBIT W  CIIy4alHOE
COOBITHE, BEPOATHOCTH CIYYalHOTO
COOBITHS; YMETh BBIUHCIISTH
BCPOATHOCTDH C HUCITIOJIB30BAaHUECM]
rpadUyecKux METOOB; TNPUMEHSTH

(OpMYIIBI  CIIOKEHHSI M yYMHOXXCHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
1 (QopMyNbl TpU pEUIeHWH 3a/ad;
OLICHUBATh BEPOSITHOCTU  PEATbHbBIX
COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH|
BCINYNHaAMU, YMCHHC IMPUBOJUTH
[pUMepHI MPOSIBIICHUS 3aKOHQ
OONBIIMX YHCEN B TPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUAX

- uaeiHas  yOXKIIEHHOCTb.,
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FOTOBHOCTh K CIYXCHHIO U
anTe OTeyecTBa, OTBETCTBEHHOCTH
3a ero cyap0y;

OCBOCHHBIC 00yJaromuMHcs|
MEXIPEIMETHBIE TIOHATUS U
YHUBEpCATbHBIC y4eOHBIE]
neiicTBUS (perynsiTHBHBIEC,
MO03HABATEIIbHBIE,
KOMMYHHUKaTHUBHBIE);

- CTHOCOOHOCTh UX HCIIOJIb30BaHUS]
B TO3HABATEIBHONW W COLMATBHON
MpaKTHKE, TOTOBHOCTh K|
CAMOCTOSITENTBHOMY TIJTAHHUPOBAHUIO
M OCYIICCTBJICHHIO  y4eOHOM|
e TeNIbHOCTH, OpraHH3aIih
y4eOHOTO  COTPYIHHYECTBA C
MeAarorndecKuMu paboTHUKaMU
1 CBEpCTHHUKaMH, K y4acTHIO B
[MOCTPOCHUU  WHIUBUAYaIbHOH
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
MCCIIEI0BATENIBCKOM, IPOCKTHON
1 COLMaJIbHON JAESITeIbHOCTH

OK 07 CoxeilicTBOBaThL
COXPAHECHHUIO
OKpY>KaloIleu cpebl,
pecypcocOepexeHHIO,
MMPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIUMaTa,
[TPUHIIUITBI
OEepeKITNBOTO
[POU3BOJICTBA,

B PEKTUBHO
MEeNCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

- He TMpUHUMATh JeHCTBUS,
[PUHOCSIIINE Bpe]]|
OKpYXKaloIleil cpee;

- YMETH IIPOrHO3UPOBATH
HeOIaronpusTHHIC

DKOJOTHUYCCKHUEC IIOCICACTBU
MPEANPUHUMAEMBIX  JICHCTBHIA,

[IpEeI0TBpalIaTh UX;
- PaCILMPUTL ONBIT IEATENBHOCTH|
PKOJIOTMYECKON HAIIPABJIICHHOCTH;

YMETh OIEPUPOBATH MOHATHIMU:
(dbyHKuMsA, HenmpepblBHAsS — (QyHKIMS,
[IPOM3BOIHAS, nepBooOpasHasi,
OINpeNIeICHHBI ~ MHTErpajl;  yMeTb
HAXOIUTH TIPOM3BOIHBIC 3JIEMEHTApPHBIX
(GyHKIMHA, HCIONB3Ys  CHPAaBOYHBIE
MaTepuabl; HCCIIEeI0BATh B
MPOCTEHIINX Ccay4asx (QyHKIUM Ha)
MOHOTOHHOCTb, HAXOJIUTH HAaHOOJIBIINE H

- pa3zpabaTbIBaTh IJIaH PELICHMUS]

MMEIOIIUX CS
HEeMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBIIATH
L[CJICHAIIPABICHHBIN IIOUCK]
epeHoca CpeicTB M CIOCO0OB
neiicTBusl B Mpo(hecCHOHAIBHYIO
Cpeny;

- YMETb NEPEHOCUTh 3HAHUS B

MMO3HABATCIIbHYIO H
MPaAKTUYECKYIO obJacTy|
PKU3HCACATCIIBHOCTH,

- IIpcajiaraTb HOBBIC ITPOCKTHI,
OLICHUBATh HACH C IIO3UIINY]

HpO6JIeMBI C Y4YCTOM aHaJIU3aHCII0JIb30BaAHUCM
MaTCprUaJIbHBIX HUMATEMATHYCCKOI'0 aHalIn3a, IPUMCHATDH

HAaMCEHBIINE  3HAaueHus  (QyHKIUI;
CTPOUTh TIpaUKd MHOTOWIEHOB C
anmnapara)

[IPOM3BOJIHYIO TIPH PEIICHUU 3a/1a4y Ha
IIBIDKEHHE, permrarhb MIPAKTHKO-
OpUEHTUPOBAHHBIC 3a1a4un Hal
HarOOJIbIIINE u HaMMEHBIIINE
BHAUEHUS, HAa HAXOXJICHHUE TYTH,
CKOPOCTH M YCKOPEHUS;

- YMETh ONEPUPOBATH MOHITHIMH:
NIBUKCHHE B TIPOCTPAHCTBE, MOI0OHBIE
(burypsl B MIPOCTPAHCTBE;
MICIIOJIB30BATh OTHOIICHUE ILIOIIAACH
[MOBEPXHOCTEH M 0OBEMOB TOJOOHBIX
(dburyp npu perieHuu 3aaad;

YMETh BBIYUCIIATH T'COMETPHUYCCKHE
BEeITMYUHBI (I7TWMHA, YTOJ, TUIOIIA[b,
00BEM, IUIOIAAb MMOBEPXHOCTH),
MCIIONIBb3YSl M3y4YeHHBIE (OPMYIBI M|

HOBU3HBI, OpPUTMHAIILHOCTH,|
[IPaKTUYECKON 3HAYUMOCTH;

- JlaBaTb  OILICHKY  HOBBIM|
CUTYyaLUsM, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTB,

METOIBI
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OLICHUBATh COOTBETCTBHE]
PE3yJIbTATOB LIETIAM

[TK 2.3. Kontpormposars
11 OLICHUBATh KAa4YC€CTBO
BBITIOJTHSIEMBIX PabOT

KOHTPOJIUPOBATh U OLICHNBATH
paboTy B yCIOBHSAX PEATbHOTO,
BUPTYTHHOTO ¥ KOMOMHMPOBAHHOTQ
B3aHMMOJCUCTBHU,
- 00cyXIaTh pe3yabTaTh]
COBMECTHOM palbOTHI;
aHAJM3UPOBATh MOJYUYCHHBIE
XO0Zle  peuieHus  3ajau|
pe3yJbTaThl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTb;
OLICHUBAaTh  COOTBETCTBHUE]
PE3YNBTaTOB LENAM,
JIEMOHCTpanus
TEXHOJIOTUU BBITTOJTHEHUS
pabor, 00 OLICHOYHBIX
KpUTEpHIX KauecTBa padoT;
JEeMOHCTpalus  MPOBEPKH
Ka4yeCTBa BBIMOJIHIEMBIX paloT;
OCYILIECTBIISATH PYKOBOJICTBO
paboToii yueOHOTO KOJUICKTHBA,
- obecrnednBaTh MPAaBWIBHOCTH U
CBOEBPEMEHHOCTh O()OPMIICHUS]

B

3HaHUH O

JIOKYMEHTOB;

— KOHTPQOIMPOBATh  COOJTIOICHNUE
ATAIroB pereHusI 3ajad,
ONEPATUBHO  BBISBISITh U
YCTpaHATh NPAYHHEI uX|_
HapyIICHHSI.

- YMETb HAaxXOJUTh IPOU3BOJAHBIC
PIIEMEHTAPHBIX (PYHKIUH, HCIOIB3YS
CIpaBOYHBIC MaTepHaJIbl; UCCIEI0BATh
B IPOCTEHIIMX Cly4asx (YHKIUHU Ha)
MOHOTOHHOCTb, HAXO/IUTh HAUOOJIBIINE U
HAaMCEHBIINE  3HAaueHUs  (QyHKIUI;
CTpOUTh TpadUKd MHOTOUIEHOB C
MICTIONB30BAHMEM  AIMIAPATA MATEMATUYECKOI))
QHAJIN3a; [PUMEHATb IPOU3BOJIHYIO
[IpU pELIEHUH 3a7ad Ha JBHXKEHHUE,
pemarb MPaKTUKO-OPUEHTHPOBAHHbIE
3ajauu Ha HauOOJIbIINE U HAUMEHbILINE
3HAYCHUs, Ha HAXOXJIEHUE IIyTH,
CKOPOCTH M YCKOPEHHS;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
parioHabHas (DYHKIMS, TOKa3aTesIbHas
byHKINA, CTETEHHAs byHKIHA,
norapudmuyeckas (PyHKIHS, TPUTOHOMETPHH
veckue (DYHKIMH, oOpaTHbIe (DYHKINH;
YMEHUE CTPOUThH I'papUKH H3Y4YEHHBIX|
(byHKLINH, UCTIONB30BaTh TpaduKH MpH
M3y4EHUH IPOLIECCOB U 3aBUCUMOCTEH,
pU  pelieHuH 3aJad U3 JIpYrux
y4eOHBIX IPEIMETOB M 33had U3
[peanbHOMI JKU3HU, BBIpaXaTh
(bopMynaMu  3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU;

yYMETh pellaTh TEKCTOBBIE 3a]auy
pasHBIX THUIIOB (B TOM 4YHCIE HA
[POLIEHTHI, JOJM M  4YacTH, Ha|
NIBUOKEHMUE, paobory, CTOUMOCTH
TOBApOB U YCIYT, HAJIOTH, 3aJa4d M3
00JIaCTH  yNpaBJIGHUS JUYHBIMU |
ceMeHHbIMU (pHHAHCAMU); COCTABIIATH
BHIPR)KECHUS, YpaBHEHUS, HEPABEHCTBA
1 MX CHCTEMBI IO YCIOBHMIO 3aJauH,
icclieIoBaTh MOJMYYEHHOE pPELICHHE |
OLIEHUBATh IPaBION0I00HOCTH|
[PEe3yIbTATOB;

- yYMEThb OIEpUPOBATh MOHATUSIMHU:
cpeaHee apu(MeTHYecKoe, MeIuaHa,
HanOoJblee U HaMMEHbIIee 3HAYCHUS,
pasmax, JUCHepCHs, CTaHIapTHOE
OTKJIOHEHHE YHMCIOBOro Habopa; yMeTb
V3RIICKATh, MHTEPIPESTUPOBATh MHPOPMAITHIIO,
[peJCTaBICHHYI0 B Ta0nuuax, Haj
rarpammax, rpaukax, OTpaxarolyro

CBOMCTBa PCAIBHBIX MPOLCCCOB U
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SIBIICHHIA; MPEICTABIATh MH(DOPMAIHIO]
C TIOMOIIBI0 TaOMUI] U JAHATPAMM;
icCclieIoBaTh CTAaTUCTHUYECKUE JIaHHBIE,
B TOM 4HClI€ C TpUMEHEHUEeM|
rpadMuecKux METO/I0B U JIEKTPOHHBIX
CpPEICTB;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
CIIydyalHBII  ONBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO
COOBITHS; yMEHHE BBIUHCIISTH
BEPOSITHOCTH  C  HUCIOJb30BAHUEM]
rpadUyecKuXx METOOB; TNPUMEHSTH
(OpMyYJIBl CIIOKEHUS U YMHOXKCHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
1 (QopMyNbl TpU pEUIeHWH 3a/ad;
OLICHUBATh BEPOSITHOCTU  PEAbHbBIX
COOBITHI; 3HAKOMCTBO CO CITy4alHBIMH
BEJTMYUHAMU;

- yMETb ONEpUPOBATHh MOHITHUSIMHU:
TOYKa, npsmas, IUIOCKOCTB,
[IPOCTPAHCTBO, JIBYIPaHHBI  yrod,
CKPEILMBAIONIECS TIPSIMbIE, TApAUIETBHOCTE
1 TEpIeHIUKYIAPHOCTh TMPSIMBIX U
[UIOCKOCTEH, YroJll MeXIy MpsSMBIMHU,
YTOJI MEXIy MNPSAMON U IJIOCKOCTHIO,
YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE
MEXy MPSIMBIMH, PAaCCTOSHHE MEXKIY]
[JIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh)
[IpU peLIeHUH 3a7a4 U3y4eHHbIE (DaKThI
1 TEOpeMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3mepbl 00BEKTOB
OKpY>KaIOILEero MUpa;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
MHOIOIPaHHHK, CEU€HHE MHOTOTPaHHUKA,
KyO, napaielenumner, npu3Ma,
nupamuaa, QuUrypa M TOBEPXHOCTH)
BpallleHHUs, IMJIUHAP, KOHYC, IIap,
chepa, cedueHus (UTYpHI BpaIicHUs,
[UIOCKOCTh,  Kacaromasicss  cepsl,
[MIHH]IPA, KOHYCa, TI0IA/Th
[MOBEPXHOCTH MUPAMUIBI, PHU3MBI,
KOHyCa, HWIMHIpPA, IJIOWAab chepsl,
00beM KyOa, IPSIMOYTOJIBHOTO
[apaviesienvnesia, MUPaMHUIbl, MPU3MBI,
[UIMHApA, KOHYyca, IIapa; yMEHHe
300paxarh MHOTOTPaHHUKHU u
[MOBEPXHOCTU BpAILCHHS, UX CEUCHHS
OT PpPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB u AIIEKTPOHHBIX
CpPEICTB; yMEHHE pacrno3HaBath
CUMMETPUIO B IMPOCTPAHCTBE; yMEHHE

[PacTIO3HABATH MPABIITHEHBIE MHOTOTPAHHHUKH;
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- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
NIBIDKEHUE B TIPOCTPAHCTBE, IMOJA0OHBIC
burypsl B IIPOCTPAHCTBE;
MCTIOJIB30BaTh OTHOIICHHE IIIONIAICH
[MOBEPXHOCTEH U OOBEMOB IMOIAOOHBIX|
(buryp npu peneHuu 3a1ag;

- YMETh BBIYUCISATH TE€OMETPUYCCKHE
BeTMYMHBI (JUTMHA, YTroJ, IUIONIAb,
00beM,  IUIOHIAJh  IOBEPXHOCTH),
MCTIONB3ysl W3Y4YCeHHBIC (OpMYyNBl H
METOIBI;

- yMEThb OIEpUPOBATh TOHATHUSIMHU:
PSIMOYTOJIbHAsA CHCTEMa KOOPJHMHAT,

KOOpIUHATHI TOYKH, BEKTOD,
KOOpAMHATBl  BEKTOpa,  CKaJSPHOE,
[pPOU3BE/ICHNE, yroi MEXY|
BEKTOpaMH, cyMMa BEKTOPOB,

[POM3BEJCHUE BEKTOpa Ha YHCIIO;
HAaXOJUTh C [OMOIIBI0 H3yYCHHBIX|
bopMyT  KOOpAMHATBI  CEpEAUHBI
OTpEe3Ka, pPACCTOSTHUE MEXAY JABYMs
TOYKAMU;

- yMETb ONEpUPOBATh MOHITUSIMHU:
OIpe/ieieHue,  aKCMOMa, Teopema,
CIICIICTBHC, CBOICTBO, MPU3HAK,
TIOKa3aTENECTRO, PPABHOCHITHHBIE
(hopMyTUPOBKHY; YMEHHUE (DOPMYITPOBATH
oOpaTHOE u IPOTUBOIIOJIOKHOE
yTBEp>KIACHHE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTeMaTyeckol WHAYKIIMU; TPOBOJIUTH)
ITOKa3aTeNbHbIE  PAcCY)KACHHUS  IpH
pelIeHnn 3ajad, OLICHUBATh
IIOTMYECKYIO MPABWIBHOCTD PACCY KICHHM,
- yMETb ONEpUPOBATh MOHITUSIMHU:
MHOECTBO, TOJIMHOKECTBO, ONEPAIUH
Ha MHO>KECTBaMU; yMEHHE
MCTIONB30BATh - TEOPETHKO-MHOKECTBEHHbII
anmapar JUIsl  ONMHMCAaHUS  PeabHbBIX
[IPOIIECCOB M SIBIICHUM TPH pEIICHUH
3ajay, B TOM 4YHCIE€ W3 JpPYrux|
y4eOHBIX MTPEIMETOB;

- yMETb ONEpUPOBATH MOHITUSIMHU:
rpad, cBs3HBIM rpad, aepeBo, LHMKI,
rpad Ha TJIOCKOCTH; YMEHHE 3a7aBaTh
M OMHCHIBAaTH Tpadbl Pa3TUIHBIMY
crioco0aMu; MCIOJIb30BaTh rpadbl MpH
[PEILICHUH 3a]1a4;

- yMETh CBOOOJHO  OIEPUPOBATH
MOHATUSIMU: COUYETaHHE, IePECTaHOBKaA,
THCII0 COUYCTaHUH, YHCIIO
nepecTaHoBoK;  OuHOM  HbroTOHa;

yMEHHE MPUMEHSITh KOMOWHATOPHBIE

24



(bakThl M pacCyXACHUS A peIICHHs
3asady;

- YMETb OIEPUPOBATH MOHATUSAMU:
HaTypaJbHOE YHCIIO, IIeJI0€ YHUCIIO,
OCTAaTOK IO MOJYJIO, pPallOHAIBLHOE
UKCIIO,  MppalloHaIbHOE  YHUCIIO,
IMHOXKECTBA HAaTypaJIbHBIX, OCIbIX,
palloHaIbHBIX, NENCTBUTENBHBIX
UHCCII, YMCHUC HCITIOJIB30BAaTH)
MpPU3HAKA JETUMOCTH, HaMMEHbIIUH]
OGIL[Hﬁ JACIIUTCIIb )41 HaAaNMCHBIIICC
oOmiee kpatHoe, aiaroput™m EBknuma)
[pU pEIIeHUH 3a/]ay; 3HAKOMCTBO (|
[Pa3TMYHBIMU TIO3UIIOHHBIMU CHCTEMaMU
CUMCIICHUS

- yMETh CBOOOJHO  OIEPUPOBATH
[IOHATUAMMU: CTCIICHDb C I CJIbIM
[oKaszaTejleM, KOPEeHb HaTypallbHOMH
CTETIEHHU, CTENEHb C PalHUOHAIbHBIM|
MOKa3aTe/ieM, CTETEeHb C JICHCTBUTENIGHBIM
(BelIecTBEeHHBIM)  TIOKa3aTesIeM, JIOTapHr(M
qucCjiia, CHHYC, KOCHMHYC HW TaHTCHC
[TPOU3BOJILHOTO YUCIIA;

- YMETb OIEPUPOBATH MOHATUAMU:
TOXKIIECTBO, TOXIECTBEHHOE MPEOOpasOBaHKE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMA
YPaBHEHUII W HEPABEHCTB, PABHOCHIHHOCTH
YPAaBHEHUI, HEPABEHCTB M CHUCTEM,
palioHasIbHbIE, UppaloOHaNIbHBIE,
[OKA3ATCNIBHBIC,  CTETICHHBIS,  JIOrapr(hMu-
UeCKUe, TPUTOHOMETPUYECKHE YpaBHEHUS,
HCPAaBCHCTBA W CUCTCMBbI; YMCHHC
peliaTh ypaBHEHMs, HEpPABEHCTBA U
CUCTCMbI C TIOMOIIBIO  PA3JIMYHBIX
[IPHEMOB; pemarhb YpaBHEHUS,
HCPAaBCHCTBA n CHUCTEMbI C
[apamMeTpoM; NPUMEHATb ypaBHEHUS,
[HCPAaBCHCTBA, ux CHUCTEMbI pIRIG|
pEIIeHNs MaTeMaTH4YecKuX 3a7ad U
3ajjady U3 Pa3lIMUHbIX O0JIacTel HayKH
1 peaJbHOU KU3HU,

- yMeTb CBOOOJHO  OIEpUpPOBAThH

[MOHSATHSMH: rpaduk byHKIHH,
oOparHass  (QyHKIHUSA, KOMIIO3HIIHS
b yHKIIHH, JTUHEWHas byHKIHS,

KBazpaTHdHass (QYHKIUS, CTENeHHas
(GyHKIHS C [eNbIM  IOKa3aTeleM,
TPUTOHOMETPHUYECKHUE byHKIUY,
0OpaTHBIC TPUTOHOMETPHYECKHE (DYHKITHH,
MokaszaTenbHass W Jorapudmuyeckas
(yHKIIMHM; yMEHHE CTPOUTHh Tpaduky
(yHKLINH, BBITOIHATH MPEOOpa30BaHHUS

rpagukoB PyHKIU;
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- yYMEHHE HCIIOJIb30BaTh TIpaduku
GyHKIUN 1719 U3ydeHHs] TPOLECCOB U
3aBUCUMOCTEH MpHU PEUIeHUU 3a/ad U3
NPYyrux ydeOHBIX MPEIMETOB U U3
[peanbHOMI JKU3HU, BBIpaXaTh
dbopMyllaMd  3aBHCHUMOCTH  MEXIY]
BEeJTMYUHAMU;

- yMEHHE CBOOOJHO OIIEPUPOBATH
[MOHATUSIMU:  YETHOCTb  (YHKIIHH,
MEPUOIMIHOCTh (DYHKITHH, OIPAaHAYEHHOCTH
(yHKIIMHM, MOHOTOHHOCTH (DYHKIIUH,
PKCTpeMyM (PyHKIIMH, HAuOOJbIICEe U
HaMEHblIee 3HAueHUS (QYHKIUH Ha)
[TPOMEXKYTKE;

- YMEHHE IPOBOJAUTH HCCIICAOBAaHHE
(b yHKIIHH;

- YMEHHE HCIOJIb30BaTh CBOWCTBA H
rpagukn  QyHKIUHA IS pelIeHusd
ypaBHEHMI, HEpaBEHCTB W 3aJ1ad ¢
apamMeTpamu; n300paxkaThb HA
KOOPJIMHATHON TJIOCKOCTH MHOKECTBA)
[PELIEHUI ypaBHEHHM, HEPABEHCTB U UX|
CHCTEM,;

- yMeTb CBOOOJHO  OIEpUpPOBAThH
TOHSTHSIMU.  TIOCTICTIOBATEIHHOCTD, apH(PMETH-
HeCcKast TIPOrPeccHs, TeOMETPHYeCKas]
rporpeccusi, 0ECKOHEUHO YOBIBaroIIas
reoMeTpHuecKasi MpPOrpeccusi; yMeHHe
3a/laBaTh IOCIJIEJOBATEILHOCTH, B TOM|
UrciIe C TOMOIIBI0 PEKYyPPEHTHBIX
bopmyur;

- yYMEThb OIEpUPOBATh MOHATHUSIMHU:
HENPEPHIBHOCTh (DYHKIIUU, aCUMIITOTH]
rpaduka (yHKUMH, TIepBas U BTOpas
Mpor3BOAHAs (DYHKIIUU, TEOMETPUYECKUH]
1 (U3NYECKUl CMBICT MPOU3BOIHOM,
[epBOOOpa3Hast, OIPETETICHHBI WHTErpall;
YMEHHE HaXOJUTh ACHMOTOTHI rpaduKa)
(b yHKIUY; yYMEHHE BBIUHCIISTH
[IPOM3BOIHBIE CYMMBI, IPOHU3BEACHUS,
JACTHOTO M KOMIIO3MLIMU (DYHKIUH,
HAXO/JWUTh YPAaBHEHUE KacaTeNbHOH K
rpaduky ¢ yHKINH;

- YMEHHE UCIOJIb30BATh MPOU3BOIHYIO
UIs  uccienoBaHus  (QyHKUMH, IS
HAXOXKJICHUS HAWJIYYIIETrO PEUIeHUs B
[IPUKJIaHBIX, B TOM YHCIIE COLUAIbHO-
PKOHOMMUYECKUX u ¢buznyeckux|
3ajavyax, Ui ONpeneeHs] CKOPOCTH U
YCKOPEHHS; HAXOAWTh IUIOMAAUA U
00BEMBI buryp c TTOMOIIIBIO|
MHTErpajga;  HNPUBOAUTH  IPUMEPHI

MATEMATUYCCKOTO MOACITIUPOBAHUA (|
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[TOMOLIBIO Qg epeHInaIbHbIX
YpaBHEHUI;

- YMETh ONEPUPOBATH MOHITHIMH:
KOMIUIEKCHOE YHCJIO, COIPSIKEHHbIE
KOMIUICKCHBIC ~ 4YHCa, MOIYIb U
ApryMEHT  KOMIUIEKCHOTO  4MHCIIa,
dbopMa 3amucyl KOMIUICKCHBIX YHCEN
(reomeTpuyuecKasi, TPUTOHOMETPHUYECKas U
anreOpandeckas); yMeTb IMPOU3BOIHTH
apruMeTHIECKHE JEHCTBUS v
KOMIUICKCHBIMUA YHCJIAMH; TPUBOJIUTH)
[pUMEPBI UCTIONB30BaHMST KOMITJIEKCHBIX|
qrCcen;

- yMEeTh CBOOOJHO  OIEPUPOBATH
MOHATHSIMH: CpefHee apu(pMETHIECKOE,
MearaHa, HauOoublliee U HalMEHbIIIEe,
BHAYCHUS, pa3Max, TUCTIEPCHS,
CTaHJIapTHOE OTKJIOHEHHE TUTSt
OMMCAaHUs YHUCIIOBBIX JaHHBIX; YMEHHE
MICCIIEIOBATh CTATHUCTUYECKUE JTaHHbIE,
B TOM 4HClI€ C TpUMEHEHUEeM|
rpadUuecKuX METOJIOB U AJICKTPOHHBIX|
CpEICTB; TrpaHUUecKd HCCIEN0BaTh
COBMECTHBIC HAONIOJIEHHUS C MOMOIIBIO
TMarpaMM pacce€MBaHUA W JIMHEWHOM

[perpeccum;
- YMEThb HAXOJIUTh BEPOSTHOCTH
COOBITUM C HUCIIOJIb30BaHUEM|

rpadMuecKux MeETOJOB; IPHUMEHSTh
s pemieHUst  3amad (popmyibl
CJIO’KEHHSI U YMHOKEHUS! BEPOATHOCTEH,
dbopMyny  TOTHOH  BEpOSTHOCTH,
dbopmyny bepHymin, KOMOMHATOPHEIE
bakTel W GOpMYNBI;  OLIEHUBATH
BEPOSITHOCTH ~ pEaJbHBIX  COOBITHIL;
YMEHHE  OINEpHpOBATH  IMOHATUSIMHU:
cllyyaiiHas BEIMYUHA, PaCHpelesieHHe
BEPOSTHOCTEH, MATeMATYECKOE OKHJIaHUE,
criepcrs U CTaHJapTHOE OTKJIOHEHUE
CllyyailHOH  BEIMYMHBI,  (DYHKIHUH
pacripesieieHus u IUIOTHOCTH
[PAaBHOMEpPHOI'0,  MOKa3aTEIbHOTO U
HOPMaJIbHOTO pacHpeieseHU; yMeHHe
MCTIOJIB30BAaTh CBOMCTBA H3YUEHHBIX

[pacrtipeiesIeHU JJIsl pelIeHus 3a1ad.

B pesynbrare ocBoeHUS MpOrpaMMmbl Y4eOHOro MpeAMeTa pean3yeTcs

nporpamMma BOCIIMTAHUSA, HaIIpaBJICHHAA

JUYHOCTHBIX pe3yibTatoB (JIP):

Ha (GOPMHPOBAHUE  CICHYIOIINUX

JIP 2. [IposBistomuii AKTUBHYIO rpakJaHCKYO IIO3ULHUIO,
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JEMOHCTPUPYIOIIMA MPUBEPKEHHOCTh MPUHLHUIIAM YECTHOCTH, MOPSIOYHOCTH,
OTKpBITOCTH, SKOHOMMYECKHM AaKTUBHBI W YYacTBYIOIIMH B CTYAEHUECKOM H
TEPPUTOPUATHBHOM CaMOYIIPABICHNH, B TOM YUCJIE HA YCIOBUAX JO0OPOBOJIbYECTBA,
OPOAYKTUBHO  B3aUMOJCHCTBYIOIIMM M  Y4YacTBYIOIIMH B  JAESITEIBHOCTH
OOIIIECTBEHHBIX OpraHU3alni.

JIP 4. IlposBasoomnid U JEMOHCTPUPYIOUIMI YBaXXEHUE K JIOIAM TpYyAa,
OCO3HAIOIIUHI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuiuiicss K pOpMUPOBAHUIO B
CETEeBOM CpeJie JIMYHOCTHO U MPO(EeCCHOHATBHOTO KOHCTPYKTUBHOTO «LHU(POBOrO
crenar.

JIP 23. Tlonydyenue o0Oy4arOIIMMUCS BO3MOXHOCTH CaMOPACKPBITUA H
caMopeaTM3aLys JIMYHOCTH.

JIP  30. OcyuiecTBisIfOIUA MOUCK M HCIOJIb30BaHUE HWHGOpPMAIIUH,
HeoOXomumMon  ans  3(QPEeKTUBHOTrO  BHINOJHEHHS  pa3jMYHBIX  3ajad,

po(eCcCUOHANBHOTO U JIMYHOCTHOTO Pa3BUTHSL.
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOTro nmpeaMeTa U BUAbI y4eOHOo# padoThl

Bux yueOHoi1 padoThI O‘?;’S&B

O0bém o0pa3oBaTe/ibHOI POrpaMMBbl Y4eOHOTO IpeaMera 459
B TOM YHCJIE:

OcHoOBHOe coJepKaHue 306
B TOM YHCJIE:
JEKLHMH, YPOKH 192
MPAKTUYECKHUE 3aHATUS 58
71a00paTOPHBIE 3aHATHUS

IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COIepPKaHHe 56
B T.4..
TEOpETUYECKOe 00yUeHHUE 4
PAKTUYECKUE 3aHATUSA 52
nabopaTOPHBIE 3aHATUS

CamocrosiTesibHasi padoTa 00y4arOIMXCH 153

Ilpomedsicymounas ammecmayus 8 popme sx3amena 6 | u ll cemecmpax
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2.2 TemaTu4ecKuil IJIaH U coJep:KaHue y4eOHOT0 MpeaMeTa

1 2 3 4
®opmupyemble
KOMIIeTeHIIUH
HaunmenoBanue pa3aeos u Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHbie U NPAKTHYEeCKUEe 3aHATHS, O0bem (OK) u
TeM caMoCTosITe/IbHAsI padoTa 00y4arIMXCcs 4acoB
JINYHOCTHBIE
pe3yabtarsl (JIP)
Pasznen 1. IloBTopenme 34 OK 01, OK 02, OK
KYypca MareMATMKU OCHOBHOM 03, OK 04, OK 05,
IIKOJIbI OK 06, OK 07, IIK
Tema 1.1 Ilens u 3agaun | Conep:kaHue yueOHOro MaTepuaia 1.2, JIP2, JIP4,
MaTeMaTUKH TIpH OCBOCHUH | ba3oBbie 3HaHUS M yMEHHUS 0 MaTeMaTHKE B MPOo(eCcCHOHAIBLHON M B TOBCEIHEBHOM 4 JIP23, JIP30
CIIEIUAIIBHOCTH. JEATENIbHOCTU. BXOTHOM KOHTPOJIb
B mom uucne:
CamocrostenbHas pabora oOydaromuxcss Ne 1. MaTemaTuka M KeJIe3HOJOPOKHBIN
TPAHCIIOPT 2
Tema 1.2 Yucna u | Cogep:kanue yueOHOro MaTepuajia
BbluKCIeHUS. Bripaxkenuss u | JleficTBUS Haa MONOXKUTEIbHBIMA M OTPHUIATEIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH U 5
npeoOpa3oBaHUs JECITHYHBIMH TPOOSMHU.
JleiicTBus co cTeneHsaMu, (GOpMYIIbl COKPAILICHHOTO YMHOKEHHS.
B mom uucne:
CamocrositenpHas padora ooydaromuxcst Ne 2. Uncna 1 BEIYUCICHUS 3
Tema 1.3 Teomerpus Ha | [IpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
IUIOCKOCTH Bunbl miockux Guryp u ux miomamis. 4
[IpakTUKO-OpMEHTUPOBAHHBIE 337]a4l B KypCE T€OMETPUH Ha IJIOCKOCTH
B mom uucne:
[Ipaktnueckoe 3anstue Ne 1. T'eomerpuss Ha IUIOCKOCTH TpU  PELIEHUU
poQ)eCCHOHAIIBHBIX 3a]1a4. 2
CamocrostenbHas padora ooyqaronmxcs Ne 3. BeruuciieHue miomaaei miockux Guryp 2
Tema 1.4  IlpouentHbie | ConepxxaHue y4eOHOro MaTepuasa 6
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BBIYHCIICHUA

[TpocThie mpoLEeHTHI, pa3Hble COCOObI MX BblunciaeHUs. CII0KHbIE MPOIIEHTHI

B mom uucne:

[IpakTuueckoe 3anarue Ne 2. [IponieHTHBIE BHIYMCIECHUS.

[Ipaktnueckoe 3amsitue Ne 3. IlpomeHTsl B TNpOQPECCHOHANBHBIX 3a7avax IIo0
CIEIUAJIBHOCTH.

CamocrositenbHas padora ooydaromuxcst Ne 4. [TponieHThl U IPOTIOPITHH.

NN

Tema 1.5 VYpaBHeHus u
HEpPaBEHCTBA

Conepxanue y4eOHOro Marepuaja
Jlunelinble, KBaJipaTHBIC, IPOOHO-IMHEWHBIC YPABHCHUS U HEPABCHCTBA

B mom uucne:

[Ipaktuueckoe 3anstue Ne 4. PemieHue JIMHEBBIX, KBaJPAaTHBIX U JAPOOHO-TMHEHHBIX
ypaBHEHUH U HEPABEHCTB.

CamocrosTenbHas padora ooydaronmxcs Ne 5. YpaBHeHHs 1 HEpaBeHCTBA.

N

Tema 1.6 Cucrembl ypaBHEHHI 1
HEpPaBEHCTB

Conepxanue y4eOHOro Marepuaja

CnocoObl pemieHrss CUCTEM JWHEWHBIX ypaBHeHHWU. [loHsTus: martpuma 2x2 u 3x3,
onpeaenuTenb Marpulbl. Meron [Maycca. Cuctemsl HENMHENHHBIX ypaBHEHUN. CUCTEMBI
HEPaBEHCTB

B mom uucne:
CamocrositenbHas pabora oOydarommxcst Ne 6. OmpenenuTenn BTOPOTO U TPETHETO
MOPSIIKOB

Pazgen 2. Crenenn u
KopHH. CrenenHasi pyHKIus

21

Tema 2.1 Crenennast yHKIHSA,
€€ CBOWCTBA

Conep:xxanue y4e0OHOro MmaTepuaJja
[lonsiTue KOpHSA N-OM CTENEHW W3 JAECUCTBUTEIBHOTO 4Hcia. DyHKIUU Yy = "\/§, ux
cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU

B mom uucne:
CamocrositenbHas pabora obyuaromuxcst Ne 7. Pemenue npuMepoB Ha Bce JCHCTBUSA C
KOPHSIMU.

Tema 2.2 IlpeobGpazoBanue
BBIPDAKECHUM C KOPHAMH N-0i
CTENEeHU

Conep:xxanue y4e0OHOro MmaTepuaJja
[IpeobpazoBanue UppalmOHATBHBIX BBIPAKEHHH

B mom wucne:

OK 01, OK 02, OK

03, OK 04, OK 05,

OK 07, JIP4, JIP23,
JIP30
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ITpaktuueckoe 3anstue Ne 5. [IpeoOpa3zoBanue BeIpaKeHUH C KOPHIMHU N-0i CTENIEHU

Tema 2.3 CBolicTBa CTEIIEHH

Conepxanue y4eOHOro Marepuaja

c paluroOHaIbHBIM u | [lonstue creneHu c J0OBIM pallMOHAIBHBIM Toka3aTeneM. CTeneHHble (YHKIMH, UX 4
JSHCTBUTEITEHBIM ITOKA3aTeIsIMU | CBOMCTBA M rpaduKu
B mom uucne:
CamocrosTenpHas pabora oOywaromuxcss Ne 8. CremeHu ¢ JIeWCTBUTEIHHBIMHU
MOKa3aTeNsIMU 2
Tema 24 Pemenne | Copep:xanne yueOHOro MmarepuaJia
WpPalMOHAJIBHBIX ypaBHEHUM | PABHOCHIIBHOCTh MpPPAllMOHAIBHBIX YPAaBHEHUM M HEPABEHCTB. MeETONbl MX PEIICHUS. 7
1 HEPAaBEHCTB Penienne uppainmoHaibHbIX YpaBHEHU U HEPABEHCTB
B mom uucne:
[IpakTuueckoe 3ansatue Ne 6. Pemenre uppalliOHAJIbHBIX YpaBHEHUH. 2
[IpakTuueckoe 3ansatue Ne 7. Penienrne uppaliiOHAIbHBIX HEPABEHCTB. 2
CamocrostenbHas pabora oOywaromuxcs Ne 9. HppanuoHanbHble YypaBHEHUS U
HEPaBEHCTBA. 3
Tema 2.5 Crenenn u kopHu. | ConepxxaHue yueOHOro MaTepuaja 2
Crenennas pyHKIUSA Onpenenenue creneHHoW ¢GyHkuuu. lcmonb3oBaHWe ee CBOWCTB MpH  pEIICHUH
ypaBHEHUH U HEPABEHCTB
Pa3nen 3. Iloka3areabHasi 16 OK 01, 0K 02, OK
byHkuus 03, OK 04, OK 05,
Tema 3.1 IlokasarenbHas | Conep:kaHue yueOHOro MaTepuasa OK 07, JIP4, JIP23,
(byHKIMS, ee CBOMCTBA CreneHb € TPOM3BOJBHBIM  JICHUCTBUTENBHBIM  TOKazareneMm.  OnpezaeneHue JIP30
NoKa3aTeabHON (YHKIMH, €€ CBoiicTBa M TpapuK. 3HAKOMCTBO C NPUMEHEHUEM 4
nokazaTenbHOM (yHKIMU. PemieHwe moka3aTenbHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpau4ecKUM METOI0M
B mom uucne:
CamocrostenbHas pabora oOyuatommxcst Ne 10. IIpeoOpa3oBaHue MOKa3aTENbHBIX
BBIPKCHHIA. 2
Tema 3.2 Pemrenne | Conep:kanue yueOHOTro MaTepuaJia
[IOKA3aTEeNIbHBIX YpaBHEHUN U | PellleHne IOKa3aTeNbHBIX YPaBHEHHM METOJOM YpPaBHUBAaHMs I10KA3aTeIeH, METOIOM 8

HEPaBEHCTB

BBEJICHHSI HOBOW IEPEMEHHOW, (PYHKIIMOHAIHHO-TPAQUIECKUM METOJIOM. PermieHue
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IMMOKAa3aTCJIbHBIX HCPABCHCTB

B mom wucne:

[Ipaktnueckoe 3ansatue Ne §. Pemenue moKa3aTenbHBIX YpPaBHEHUHW METOJIOM

YPaBHUBAHMS II0Ka3aTelIed U METOJIOM BBEICHNS HOBOW IIEPEMEHHOMN. 2

[Ipaktnueckoe 3ansaTue Ne 9. PemieHune mokaszaTtenbHBIX ypaBHEHHH ()YHKIIMOHAIBHO-

rpadMYECKUM METOJIOM. 2

[TpakTuueckoe 3ansatue Ne 10. Pemienue nmoka3zarenbHbIX HEPABEHCTB. 2

CamocrostenbHas pabota oOywaromumxcs Ne 11. Iloka3atenbHble ypaBHEHHS U

HEPaBEHCTBA. 2
Tema 33 Cucremb! nokazarens- | ConepskaHue yueOHOro Matepuasa 2
HBIX YPaBHEHHI Pemnienue cuctem noka3aTeabHbIX YPaBHEHUM

B mom uucne:

ITpakTrueckoe 3ansatue No 11. Cucrtembl oKazaTeIbHbIX YPABHEHUN. 2
Tema 3.4 Pemenne 3agau. | Conep:kaHue yueOHOro Matepuasa
[TokazaTenpHast GyHKIHS Pemienne nokaszaTeabHBIX YpaBHEHUN METOIAOM YpPaBHUBAHMS MOKa3aTEIEH M METOJIOM 2

BBEJICHUSI HOBOM NIEPEMEHHOM. PenieHne nokasaTenbHbIX HEPABEHCTB
Paznen 4. Jlorapu¢msl. 30 OK 01, OK 02, OK
Jlorapugvmdeckas pyHKIust 03, OK 04, OK 05,
Tema 4.1 Jlorapudm uucna. | Comep:kanue yuedfHOro MaTepuaJia OK 07,1IK 1.2,
Hecstuunblii 1 HatypanbHbIi | Jlorapudm uncna. JlecATUUHBIN U HATYpaJIbHBIHN JTorapu@Mbl, YUCIO € 2 JIP4, JIP23, JIP30
norapudMbl, YUCIO €
Tema 4.2 CroiictBa | Coaep:kanue y4eGHOro MaTepuaJia 6
sorapudmMoB. Omneparmuu | CoiicTa joraprdmoB. Oneparus gorapudMUpOBaHUS
norapupMUpPOBaHUS B mom uucne:

[Ipaktnueckoe 3anarue Ne 12, Pemenme 3amanuii  Ha  mpeoOpa3oBaHHE

JOTapu(pMHUECKUX BBIPAKECHUI. 2

CamocrositennbHass pabota oOydaroruxcst Ne 12, IIpeoOpazoBaHue BBIpaKCHHIH,

COJIepKALTUX JIOTapH(PMBbI 2
Tema 4.3 Jlorapudpmuueckas | Coaep:kanue yuedOHOTo MaTepuajia 2

¢byHK1UsA, ee CBOWCTBA

Jlorapudmuueckas GyHKIHUS U €€ CBOHCTBA
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Tema 4.4 Pemenne
TiorapupMUUeCKX YpaBHEHUH U

Conep:xxanue y4e0OHOro MmaTepuaJja
[Monsarue norapudmuyeckoro ypaBHeHus. Onepainusi NOTEHIMPOBaHUSA. TpH OCHOBHBIX

HEPaBEHCTB METO/1a PeIIeHUs JIOTapu(PMUIECKUX ypaBHEHUH: (PYHKITMOHATBHO-TpaQUIeCKUi, METO 6

NOTEHIIMPOBAHUS, METOA  BBEIEHHS HOBOM  mepemeHHoi. Jlorapupmuueckue

HEPABEHCTBA

B mom uucne:

CamocrositennbHass pabota oOywaromuxcs Ne 13, Pemenwe norapudpMuyueckux

ypaBHEHHH U HEPABEHCTB. 2
Tema 4.5 Cucremsl | Coaep:kanue y4eOHOro MaTepuasia
TIorapu(pMUUeCKHX YpaBHEHU ANTOpUTM  pelIeHUs] CHUCTEMBbl ypaBHEHHMH. PaBHOCHIIBHOCTH JIOTapH(pMHUUYECKHX 4

ypaBHEHUN Y HEPABEHCTB

B mom uucne:

CamocrositenpHas padora oOydarommxcs Ne 14. Pemenue cucteM jorapuMUUECKHX

ypaBHEHHI U HEPABEHCTB. 2
Tema 4.6 Jlorapudwmer B | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue
IIPUPOJE U TEXHUKE [Tpumenenue norapudma. Jlorapupmudeckas cnupans B npupojae. Ee maremaTnueckue 4

CBOMCTBA

B mom uucne:

[paxtuueckoe 3austre Ne 13. [Ipumenenue norapudma. 2

[Tpaktuueckoe 3anstue Ne 14, Jlorapudmudeckast criupanb B TCOPUHA MEXaHU3MOB. 2
Tema 4.7 Pemenne 3agau. | Conep:kaHue yueOHOro Matepuasa 6
Jlorapudmpel. Jlorapupmmdeckas | Jlorapudmudeckas Gyukius. Pemenune npoctedmmx JorapuMUIeCKuX ypaBHEHUN
byHKIUSA B mom uucne:

CamocrositenpHas pabora obydvaronuxcst Ne 15. Pemenne ypaBHeHUN TpagudecKuM

MeTonoM. HecraHapTHble METOBI PEILICHUS] YPABHEHU. 4
Pazgen 5. OcHOBBI TpHIO- OK 01, OK 02, OK
Homerpuu. Tpuronomerpu- 52 03, OK 04, OK 05,
yeckre QyHKIUn OK 06, OK 07, IIK
Tema 5.1 TpuroHomerpudeckue | ConepskaHue yueOHOro Mmatepuasa 1.2, JIP4, JIP23,
byHKIIH npou3BoyibHOTO | Panuannas mepa yria. [IoBopoT TOYKM BOKpYr Haudajia koopauHaT. OmnpeneneHue 7 JIP30

yria, uucia. PaauanHas wu

CHHYCad, KOCHMHYC4, TAaHI'CHCA W KOTAaHI'CHCA. 3Haku CHHYCa, KOCHHYCA, TAaHI'CHCA U
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rpajlycHasi Mepa yria

KOTaHI'CHCa IIO0 YCTBCPTAM. 3aBHCHUMOCTh MCXKIAYy CUHYCOM, KOCHMHYCOM, TaHI'CHCOM H
KOTAHI'CHCOM OJIHOT'O M TOT'O K€ yIJia

B mom uucne:
CamocrostenbHas pabora oOyuaromuxcs Ne 16. Vctopust pasBUTHS U CTaHOBIICHUS
TPUTOHOMETPHH.

Tema 5.2 OcHoBHbIE
TPUTOHOMETPHYECKUE  TOXKICCTBA.
@opMyIIbl IPUBEACHUS

Conepxanue y4eOHOro Marepuaja
Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB L M —(L.
DopMyIIbl IPUBEIEHUS

B mom uucne:
CamocrostenbHas pabora ooyqaronuxcs Ne 17. TpuronomeTpruueckue TOKIeCTBA.

Tema 5.3 Cunyc, KOCHHYC,
TAHI'€HC CYMMBI M Pa3HOCTH
IByx  yrioB. CuHyc #®
KOCHHYC  JIBOMHOIO  yria.
®opMyJIbl TOJIOBUHHOTO yTiia

Conep:xxanue y4e0OHOro MmaTepuaJja

Cymma u pasHocTh cuHycoB. CymMma M pPa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
nBorHoro  yrima.  ®opmynsl  TOJIOBUHHOTO — yria. IIpeoOpa3oBaHusi  CyMMBI
TPUTOHOMETPUYECKUX (YHKIMH B TPOM3BEACHHE W MPOHM3BEACHUS B CyMMY.
BripakeHue TpUroHOMETPUYECKHX (YHKIIMI Yepe3 TaHT'€HC MOJOBUHHOIO apryMEHTa.
[IpeobpazoBaHus NPOCTEHIINX TPUTOHOMETPHUECKUX BhIPAXKEHUH

Tema 5.4 @yuknuu, wux
coricrBa. CriocoObl 3amaHus

byHKIII

Coaep:xkanue yueOHOro MaTepuajia
O6nacth ompeneneHUss W MHOXECTBO 3HaUYeHMH (GyHKImA. YETHOCTH, HEUYETHOCTH,
nepuoAndHOCTh pyHKInid. CriocoOsl 3a1aHust QyHKIUI

B mom uucne:
CamocrosrtenbHas pabora oOyyaromuxcst Ne 18. Dnemenrtapubie ¢yHkimu. [Tpumepst
(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B peabHbIX IPOILIECCaX U SIBICHUSX.

Tema 5.5 TpuroHomerpuyeckue
GyHKIMHM, WX CBOWCTBa |
rpaduKu

Conepxanue yueOHOro Marepuaja

O6nactp ompeneneHus: W MHOXECTBO 3HAUYEHWW TPUTOHOMETPUYECKUX (YHKIIHIA.
YérHOCTh, HEUETHOCTh, MEPUOJUYHOCTD TpUTOHOMETpHUyecknx (yHkumid. CBoiicTBa u
rpaduku QYHKIIUH y = COS X, y = Sin X, y = tg X, y = ctg X.

B mom uucne:
CamocrositennbHass pabora oOydarormuxcs Ne 19, IlpeoGpazoBanus
napauIeIbHBIN MEPEHOC, CHMMETPHS, PACTSDKEHUE U CIKaTHeE.

rpaduKoB:

Tema 5.6 IIpeobGpazoBanue
rpaMKOB  TPUTOHOMETPHUECKHX

Conep:xxanue y4e0OHOIro MmaTepuaJja
Cxatue 1 pacTshKeHHe TpaKOB TPUTOHOMETPUYECKHUX (DYHKINH.
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byHKIHI ITpeoOpazoBanne rpadMKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
B mom uucne:
[Ipaktuueckoe 3ansarue Ne 15. IlpeoOpazoBaHue rpaduKOB TPUTOHOMETPUUECKHUX
GyHKINH.

Tema 5.7 Onucanue | [IpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/IEeP KAHME

TPOM3BOJICTBEHHBIX MTPOIIECCOB C
MTOMOIIBIO TpaduKoB PyHKITUH

Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMH B NpodeccHOHATbHBIX
3aja4ax

B mom uucne:

[IpakTuueckoe 3anarue Ne 16. Onucanue MpPOM3BOACTBEHHBIX MPOILIECCOB C MOMOIIBIO
rpaduKoB QYHKIHUH.

[Ipaktnueckoe 3amsitue Ne 17. CpoiicTBa TpPUTOHOMETPUYECKHX (QYHKIHMA B
po(heCCHOHANBHBIX 33]1a4 M0 CIEIUATHHOCTH

Tema 5.8 OO6parHbie
TPUTOHOMETpHYeCKUE (D YHKIIUN

Conep:xxanue y4e0OHOro MmaTepuaJja
Ob6patHble Tpuronomerpuyeckue GyHkimu. Mx cBolicTBa u rpaduku.

Tema 5.9 Tpuronomerpudeckure
YpaBHEHMsI U HEpPAaBEHCTBA

Conepxanue y4eOHOro Marepuaja

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: IIPOCTEUIINE TPUTOHOMETPUUYECKHE
YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM., pellaeMble pa3joKEHHEM Ha MHOXKUTEINH,
OJIHOPOJHBIE.

[Ipocreliline TPUrOHOMETPUUECKHE HEPABEHCTBA

B mom uucne:
IIpakTnueckoe 3anstue No
HEPaBEHCTB.

18. Pemenue TpPUTOHOMETPUYECKUX YpaBHEHUH U

Tema 5.10 Cucremsl
TPUTOHOMETPUUECKUX YPAaBHEHUI

Conep:xxanue y4eOHOro MmaTepuaJja
CucreMbl IpOCTENIINX TPUTOHOMETPUUECKUX YPABHEHHUM

B mom uucne:
CamocrositenbHas padora ooyuarommxcs Ne 20. Pemenne cucteM TpUroHOMETPUUYECKIX
YpaBHEHUM.

Tema 5.11 Pemenue 3amau.
OcHoBBI TPUTOHOMETPUHU.
Tpuronomerprdeckie ¢ yHKITHH

Conep:xxanue y4e0OHOro MmaTepuaJja
[IpeoOpa3oBaHre TPUTOHOMETPUYECKHX BbIpaXXEHUH. PelieHne TpUroHOMETPUYECKHX
YpaBHEHUW W HEPABEHCTB B TOM YHCJIEC C UCITOIb30BAHUEM CBOMCTB () YHKIIUMA
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B mom wucne:

CamocrostenbHas pabora oOyuaromuxcs Ne 21. PemieHne TpUTOHOMETPUYECKHX

ypaBHEHUH MOBBIIICHHOW CIIOKHOCTH. 2
IIpomexyTouHas aTTecTanus (3K3aMeH)
Pazgen 6 Ilpsambie wu 29 OK 01, OK 03, OK
IUVIOCKOCTH B IPOCTPAHCTBE 04, OK 07, TIK 1.2,
Tema 6.1 OcHoBuble noHATHA | Conep:kaHue yueOHOT0 MaTepuasia JIP23, JIP30
crepeomerpun. Pacnionoxenvie | [Ipeamer  crepeomerpuu. OCHOBHBIE MOHATHUS — (TOYKA, TMpsiMas, IUIOCKOCTb,
MPSIMBIX U MJIOCKOCTEHN npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaroiuecs, mapauienbHble 5
U CKpelmuBaromuecs mnpsiMble. [Ipu3HaK M CBOMCTBO CKPEUIMBAIOUIMXCA MPSMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI
B mom yucne:
CamocrositenpHas padora Ne 22, HeeBkinoBa reoMeTpus. 3
Tema 6.2 IlapamnensHocTs | ConepskaHue yueOHOro MaTepuasa
MPSAMBIX, NpAMOi u | [TapamiensHble TpsiMass W MIOCKOCTh. Ompenenenue. I[lpusnak. CporictBa (C
IJIOCKOCTH, MJIOCKOCTEN JI0Ka3aTeIbCTBOM).
[Tapamnensubie miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa (C JOKA3aTEIbCTBOM). 8
Terpasnp u ero osnementsl. Ilapamnenenunenq u ero sraeMeHTbl. (CBoMcTBa
MIPOTUBOIIOJOXKHBIX TpaHe W nuaroHainend napawienenunena. [loctpoeHune cedeHUid.
Pemenue 3anau
B mom uucne:
CamocrostenbHas pabora oOywaromuxcs Ne 23. HM3o0paskeHHe MPOCTPAHCTBEHHBIX
dburyp. 2
Tema 6.3 IlepnenmukysipHocts | ConepskaHue yueOHOro Mmatepuasa
MPSMBIX, IpsAMOM U wiockocty, | [lepnenaukynspusie mnpsmeie. [lapannensHble mpsMble, NEPIEHIUKYISAPHBIE K
IIJIOCKOCTEN II0CKOCTH. [IpU3HaK NEepHeHAMKYIAPHOCTH IPSMOM M IUIOCKOCTH. Jl0Ka3aTesnbCTBO. 2

[lepnenpukynap w  HakioHHas. [lepneHAMKyIspHBIE  IUIOCKOCTH.
NEPIEHIUKYJIAPHOCTH IIJIOCKOCTEN. [[oKa3aTenbeTBo.

PaccTosinust B mpocTpaHCTBE

[Ipu3nak
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Tema 6.4 Teopema o Tpex

Conep:xxanue y4e0OHOro MmaTepuaJja

MEPIEHAUKYIApaX Teopema o0 Tpex mneprneHauKyisapax. JloKa3arenabCTBO. YIojl MEXAy HpsMON H 6
IJIOCKOCTBIO. YTOJI MEX/Ty MIIOCKOCTSAMHU.
B mom uucne:
CamocrositenpHas pabora ooydaronuxcst Ne 24, Tlnomanb NpoeKuK MmIOCKON (GUTYPHI. 2
Tema 6.5 IlapannensHsle, | [IpogeccnoHaILHO-OPHEHTHPOBAHHOE coep:KaHHe (coaepikaHHe MPHUKJIATIHOIO
MEPIEHIUKYISIPDHBIE,  CKpe- | MOY/JIs1) 6
LIMBAIOIIHNECS MPSIMbIE Axcuombl crepeomeTpui. [lepreHIuKyaspHOCTh IPSIMOM U TIIOCKOCTH, NAPAJLIEIbHOCTD
JIBYX NPSIMBIX, IEPIEHIUKYISIPHBIX MIIOCKOCTH, MEPIEHIUKYISIPHOCTD MIOCKOCTEHN
B mom uucne:
[Ipaktnueckoe 3ansitue No 19. IlapamienbHble nOpsiMbIE W IUIOCKOCTH  Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
[Ipaktnueckoe 3anstue Ne 20. IlepneHauKysipHbIE TpsSMbIE M IUIOCKOCTH Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
CamocrositenbHas pabora ooydaromuxcst Ne 25, TIpsimble 1 IIIOCKOCTH B IPOCTPAHCTBE 2
Tema 6.6 Ilpambie u | Conep:kaHue yueOHOro MaTepuasa
IJIOCKOCTH B MPOCTPAHCTBE PacnonoskeHne mnpsIMBIX M IIJIOCKOCTEH B MpocTpaHCTBE. llepneHAMKYISpHOCTH U 2
napajieIbHOCTh NPSIMBIX U TUIOCKOCTEN. CKpelnBarouuecs npsmblie
Pazgen 7. KoopaumHatbl u o5
BEKTOPbI
Tema 7.1 JexaptoBel | Coaep:kaHue yueOHOT0 MaTepHuaJia
KOOPAMHATHI B IpOCTpaHCTBe. | [lekapToBbl KoopauHaThl B mpocTpaHcTBe. [Ipocteiiimme 3agaud B KOOpJMHATAX. 7
Paccrosinne wMexnay aByMms | PaccrosiHue Mexxay JByMsl TOUKaMU, KOOPJIMHATHI CEPEIMHBI OTpe3Ka
Toukamu. KoopmuHare! cepervsbl | B mom uucie: OK 02, OK 03, OK
OTpe3Ka CamocrositennbHass pabota oOydvaroruxcss Ne 26. Pemienwe 3amad  KOOpPAMHATHBIM 04, OK 07,TIK 1.2,
METOJIOM. 3 JIP4, JIP23, JIP30
Tema 7.2 Bekropsl B | Coaep:xaHue y4eOHOIo MaTepuaja
npocTpancTBe. Yron mexay | Bekropsl B mpocTpancTBe. ClOXKEHHUE U BBIYUTAHUE BEKTOPOB. Y MHOXXEHUE BEKTOpa Ha
BEKTOPaMH. CxkansapHoe | uncio. KoMmiutanapasie BeKTOpbl. CKasipHOE MPOW3BEICHHE BEKTOPOB. Pasnokenue 8

MMPOU3BCACHUC BCKTOPOB

BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. KoopauHaTbl BEKTOpa, CKaJspHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXAY BEKTOPaMH, YTroJl MEXKIY NpIMOit
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U TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMH. YpPaBHEHUE IUIOCKOCTU. | 'eoMeTpruyuecKuid
CMBICI OIIpeeauTeNs 2X2

B mom uucne:
CamocrosrtenbHas pabota oOywaromuxcs Ne 27. DU3HYECKHH CMBICI BEKTOPHOTO

MIPOU3BEICHUS. 2
Tema 7.3 IIpaktuko- | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
OpHEHTHUPOBaHHbBIC 3aauu Ha | KoopauHaTHas MIOCKOCTh. BbIYMcieHHME pacCTOSHUN M IUIONAJEHd Ha TUIOCKOCTH. 6
KOOpJAMHATHOMU IIOCKOCTH KonnuecTBeHHbIE pacueThl
B mom uucne:
[IpakTnueckoe 3anarue Ne 21. Beruncnenue pacCTOSHUN U TUIOIIAJAEH HA IJIOCKOCTH IpU
petieHur mpodecCHOHABHBIX 3aa4 10 CIEIUaTbHOCTH. 2
[Ipaktnueckoe 3ansTue Ne 22. KonuuecTBeHHBIE pacd€Thl MPH PELIEHUU 3a1ad IO
CHENHNAIbHOCTH. 2
CamocrostenbHas pabora oOydaronxcss Ne 28. Hcmonb3oBaHue BEKTOPOB IIPH
pelIeHnH MaTeMaTHYeCKUX M MPUKJIAJHbIX 3a]1a4. 2
Tema 7.4 Pemenue 3agau. | Conep:kaHue yueOHOro Matepuasa
Koopaunatsl 1 BEKTOpBI JlekapToBbl KOOpJMHATBI B TpocTpaHcTBE. BekTopbl B mpoctpancTBe. ClloXKeHHE U
BBIUNTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uyucio. KommaaHapHblE BEKTOPBI.
CkanspHoe npousBeZieHHE BEKTOpPOB. Pa3znoxeHne BeKTopa MO TPpeM HEKOMILIaHAPHBIM 4
BekTopaM. Ilpocreiimme 3amaun B koopauHatax. KoopamHaTel BEKTOpa, pacCcTOsSHUE
MEXly TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE MPOU3BEICHIE BEKTOPOB B
KOOpAMHATaX, Yrojl MEKIy BEKTOpaMH, Yoyl MEXIy NpSAMON U IUIOCKOCTBIO, YIOj
MEX1y TNIOCKOCTSIMH
B mom uucne:
CamocrostenbHas pabora oOywaromuxcs Ne 29. BekropHoe 3agaHue HpSAMBIX |
TIJIOCKOCTEH B IPOCTPAHCTBE. 2
Paspnean 8.
KO?\i[:lJICSKCHbIe qucaa 13 OK 01, OK 02, OK
03, OK 04, OK 05,
Tema 8.1 Kommuekcusie | Conep:kaHue yueOHOro matepuasa OK 07. JIP4. JIP23
qucna [Tonste komrmuiekcHoro uucna. ComnpsykeHHbIE KOMIUIEKCHBIE YHCIa, MOIYNIb U 6 ' ' ’

APTYMCHT KOMIIJICKCHOT'O YHCJIA. d)opMa 3allMCU KOMIIJICKCHOI'O YK CJia (FGOMeTpI/I‘-IGCKaH,

JIP30
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TPUTOHOMETPHUYECKas1, airedpandeckas). ApudMeTHIecKue NeUCTBUS C KOMIUIEKCHBIMH
quciiaMu

B mom uucne:
CamocrosTenpHas pabora oOyuaromuxcs Ne 30. [leiictBusS Hal KOMIUIEKCHBIMHU
YHCJIaMHU.

2

Tema 8.2  Ilpumenenue | ConepxxaHue yueOHOTro MaTepuasa
KOMILJIEKCHBIX YHCEll BrinonHeHue pacdyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX 4Hcelsl. [IpuMepbl MCIONb30BaHUS 7

KOMIUIEKCHBIX YHCEl

B mom uucne:

[Ipaktnueckoe 3anstue Ne 23. BpINOJHEHHE pPAcyeTOB C MOMOIIBI) KOMIUIEKCHBIX

YUCEe. 2

ITpakTnueckoe 3anstue Ne 24. [Ipumepsl HCMOJIB30BAHUS KOMIUIEKCHBIX YHCET. 2

CamocrostenbHas pabota obOyuaromuxcs Ne 31. KopHH U3 KOMIUIEKCHBIX YHCET U UX

CBOIICTBa. 3
Paznen 9. IlpousBoaHas 58 OK 01, OK 02, OK
GyHkuum, ee npuMeHeHue 03, OK 04, OK 05,
Tema 9.1 [Tonsitue | Conep:kanue y4ueOHOro MaTepuasia OK 06, OK 07,
npousBogHOW. Dopmynsl u | OnpeneneHue YUCIOBOM TOCIEIOBATEIBHOCTH M CIOCOOBI ee 3amaHus. CBoiicTBa I1K1.2, JIP2, JIP4,
npaBuiia U depeHIpoBaHIs YUCIIOBBIX  MocienoBarenbHoCcTed. OnpeneneHue mnpenena MOCIeA0BAaTEIbHOCTH. JIP23, JIP30

Breruncnenue mnpenenoB mocnenoBatenbHocTel. [Ipenen GyHKIMM Ha OECKOHEYHOCTH. 5

[Ipenen ¢pynkuum B Touke. [Ipupamenue aprymenra. [lpupamenue GyHknuu. 3agadm,

NPUBOASAIINE K TMOHATUIO Mpou3BOAHONU. OmpeneneHue NPOU3BOAHOW. AJTOPUTM

OTBICKAHUS TPOU3BOIHOM

B mom uucne:

CamocTtosTenpHas pabora oOywaromuxcss Ne 32. Berumcnenue mpenenoB (QyHKIUU B

TOUYKE U Ha OECKOHEYHOCTH. 3
Tema 9.2 Ilpoussognsie | Conep:kaHue yueOHOro MmaTepuasa 5

CYMMBI, Pa3HOCTH TIPOM3BE/ICHIS,

dopmynsl quddepennmpoBanus. [IpaBuna quddepennupoBanms
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4aCTHOTO B mom uucne:
[IpakTuueckoe 3anarue Ne 25. HenocpencTBEHHOE HAX0KIEHUE IPOU3BOAHOM. 2
[TpakTrueckoe 3ansTue Ne 26. [Ipon3BoiHbIE 2JIEMEHTAPHBIX (DYHKITHIA. 2
Tema 9.3 Ilpoussogusie | Conep:kaHue yueOHOro Mmatepuaia
TpuroHomeTprdeckux — pyHkimid. | OnpeneneHue cioxHOW (QyHKuU. [lpow3BogHas TPUTOHOMETPUUYECKHX (DYHKITHIA. 8
IpomsBomHas criokHolt pyHkuu | [pon3BoHas CI0XKHON QYHKIUU
B mom uucne:
[IpaxTuueckoe 3ausTHEe Ne 27. BorunciaeHne mpou3BOIHON CIIOKHBIX (PYHKIUI. 2
CamocrositenbHas padora ooydaromuxcst Ne 33, TIpons3BoaHbIE BBICIIMX MTOPSIIKOB. 2
Tema 9.4 Ilonatue o | Conep:kaHue yueOHOro MaTepuaia
HerpepbiBHOCTH  QyHKIUU. | [lonaTue HempeppiBHOW GyHKIMH. CBOWCTBAa HempepblBHON (GyHKIUU. CBSI3b MEKITY 4
MeTtoa nHTEpBaAJIOB HETPEPHIBHOCTHIO M TUPPEPEHIUPYEMOCTbIO (PYHKIIMM B TOYKE. AJNTOPUTM PEIICHHS
HEPABEHCTB METOJIOM MHTEPBAJIOB
B mom uucne:
CamocrositenbHas padora ooydaromuxcst Ne 34, HenpepbsIBHOCTH HYHKIIUH. 2
Tema 9.5 I'eomerpuueckuii u | CoaepxxaHue y4eOHOro MaTepuasa
(vrYecKuii CMBICIT TIPOM3BOIHON | ['eoMeTpuueckuii CMBICI TPOU3BOAHON (PYHKIMH — YTII0BO#M K03 (PULIMEHT KacaTenbHON 4
K rpaduKy QyHKIIMU B TOUKE. Y paBHEHHUE KacaTelIbHOU K rpaduky GyHKIHH. AJITOPUTM
COCTaBJICHUS YPABHEHUS KacaTeNbHOM K rpaduky QyHKmn y=f(x)
Tema 9.6  @usnueckuil | ConepxxaHue yueOHOro MaTepuaja
CMBICII MIPOU3BOAHOMN B | ®usnueckuii (MEXaHUYECKUI) CMBICI MPOU3BOJIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT 2
npo¢eCCHOHANBHBIX 3a7a4ax | BpeMeHu t: v =S’ (t)
B mom uucne:
[Tpaktnueckoe 3anstue Ne 28. I[lpuioskeHne MPOU3BOAHOM K PEHICHHIO (PU3HUECKUX 2
3az1ad.
Tema 9.7 MonoroHHOCTh | ConepxaHue y4eOHOro MaTepuasa
¢yaxipm. Touku skcTpemyma | Bo3pactanue u yObiBaHMe ()yHKIIMH, COOTBETCTBHE BO3pACTaHUS U yOBIBAaHUS (DYHKIMH
3HaKy Nnpou3BOAHOM. [[OHSATHE MPOU3BOJHON BBICIIETO MOPSAJKA, COOTBETCTBHE 3HAKA 7

BTOPOW TPOU3BOAHOM BBINYKJIOCTH (BOTHYTOCTH) (DYHKIMM Ha OTpe3Ke. 3afauyd Ha
MakCUMyM M MHUHUMYM. [IoHsATHE acMMIOTOTBHI, CIOCOOBI MX OINpENeNeHus. AJIropuT™M
uccleIoBaHus (PYHKITMHN U TIOCTPOEHUS ee rpaduka ¢ TOMOIIbI0 NPOor3BOIHON. J{poGHO-
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nuHerHas QyHKIus

B mom uucne:
CamocrositensHas padora o0ydarommxcs Ne 35. MccnenoBanne GyHKIIUHA Ha SKCTPEMYM

C TIOMOIIIBIO MPOU3BOTHOM. 3
Tema 9.8 Hccnenosanue | CoaepxxaHue yueOHOro MaTepuasa
¢ynkuuii  u  moctpoenue | MccnenoBanue GyHKIMM HA MOHOTOHHOCTB U IOCTPOCHHE TPaPHUKOB 6
rpagukos B mom uucne:
[IpaxkTuueckoe 3anarue Ne 29. O6mas cxema uccieaoBaHus QyHKIUNA U TOCTPOSHUE MX 2
rpaduKoB.
CamocrostenbHas pabora oOydaroumuxcss Ne 36. BBIMyKJIOCTh M BOTHYTOCTH. TOYKH 2
neperuoa.
Tema 9.9 HaubGonbmee u | Comep:kanue yuedOHOro MaTepuaJia
HauMeHsbITIee 3HaueHrs GyHKMu | Haxoknenne HauOONbIIEro ¢W HAWMMEHBINETO 3HAYeHWM (DYHKIUH, MOCTPOCHHUE 4
rpaMKOB MHOTOYICHOB C UCIOJIH30BAHMEM allllapaTa MaTeMaTUYECKOro aHajIn3a
B mom uucne:
CamocrosaTenpHas pabota oOyuatomuxcst Ne 37. HaxoxaeHue HaWMEHBIIETO U 2
HanOOJIbIIIEer0 3HAYCHUS ()YHKIIUHA HAa OTPE3KE.
Tema 9.10 Haxoxnaenue | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 8
ONTHUMAJIBHOTO pe3ynbrara ¢ | Haumensinee n HanbOosblee 3HaueHne QyHKINUN
MOMOILIBIO NPOU3BOOHON B | B mom uucne:
MPaKTUYECKUX 3a/1avax [Ipaktudeckoe 3anarue Ne 30. CmemianHbie 3aaun Ha AuQdepeHIInPOBaHHE. 2
[Ipaktnueckoe 3amstue Ne 31. 3amaun o HauOONBIIMX W HAUMEHBINIUX 3HAYCHUSX
BEJIMYMH. 2
[IpakTuueckoe 3ansatre Ne 32. HaxoxkaeHuWe ONTUMAJIBHOTO pe3ysibTaTa C MOMOIIBIO
IPOM3BOIHON NIPU PELICHUHU MPO(ECCHOHANBHBIX 33/1a4. 2
CamocrositenpHas padora ooydatomuxcst Ne 38. TlpubnmxeHHoe peneHue ypaBHEHHIA. 2
Tema 9.11 Pemenue 3agau. | Conep:kaHue yueOHOro Mmatepuasa
[IpousBognas Qynkuu, ee | Popmynsl u npaBwia auddepennmpoBanus. MccnenoBanne (yHKIUA C TOMOIIBIO 4
pUMEHEHHE npoun3BoHON. Hanbonpiiee 1 HanMeHblIee 3Ha4eHUs] QYHKITUU
B mom uucne:
CamocrosrtenbHas pabora ooyqaronmxcs Ne 39. KpuBusna miockoil KpuBoii. 2
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Pazgen 10. IlepBooOpa3nasn

OK 01, OK 02, OK

(¢pyHKuMH, ee NPUMEHEHHE 21 03, OK 04, OK 05,
Tema 10.1 IlepBooGpasHas | Comep:kanue yuedGHOT0 MaTepuaJia OK 06, OK 07,
¢byaxipm.  [Ipapwia HaxoknmeHwst | 3aada O BOCCTAHOBJIGHMHM 3aKOHA JBMIKEHUS IO HM3BECTHOW ckopoctH. [loHsaTne JIP2, JIP4, JIP23,
MepBOOOPA3HBIX uHTerpupoBanus. O3HAKOMIIEHHWE C TIOHATHEM HHTErpaja W TEepBOOOPa3HOM st 4 JIP30
byakuun y=f(x). Pemienne 3agad Ha CBSI3b TEPBOOOPA3HON W €€ TPOU3BOIAHOM,
BBIYHUCIICHHE NTepBOOOpa3HON i JaHHOH GyHKumu. Tabmuna GopmyIn 1uis HaX0XKACHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM
B mom uucne:
CamocrosrenpHas pabora odyuatonuxcst Ne 40. [TepBooOpasHast. 2
Tema 10.2 [Tnomane | Coaep:kanue y4eOGHOro MaTepuasia
KPUBOJIMHEWHON  Tpamneuuu. | 3ajadd, NPUBOSIINE K TOHITHIO OMPEACIEHHOIO UHTETPpaia — O BEIYMCICHUH TUIOLIAIN
@opmyria Hetorona—JIeitbnuna | KpuBOIMHEWHON —Tpamenuu, o TmepeMenieHud Touku. [loHsTHe omnpenenéHHoro 2
uHTerpana. [‘eomerpuueckuii ¥ (U3MYECKHA CMBICT OMPEACIEHHOTO HWHTErpaa.
®opmyna Herotona-JleiiOnuna
Tema 10.3 Heonpenenennsiii | ConepxxaHue yueOHOro MaTepuaja 5
U onpeneneHHbl uaTerpansl | [loHsTHE HeonmpeneNTeHHOTO HHTErpasa
B mom uucne
CamocrositennbHass paborta oOyuatomuxcs Ne 41. BeramcieHne HeompeneaEéHHbBIX
UHTETPAJIOB. 3
Tema 10.4 Ilonsatue 00 | Comep:kaHue y4eOHOT0 MaTepHajia 5
ompeneaeHHOM  uHTerpaie | ['eoMeTpuyecKkuii CMBICH ONPEAEICHHOT0 MHTETpaia
KaK IUIOMA[M KPUBOJIUHEHHOU | B mom uucne
Tpaneuuu CamocrostenbHas pabora oOyuatomumxcst Ne 42, BrelunciaeHue onpenenéHHBIX
WHTETPAJIOB. 3
Tema 10.5 Omnpenenennsiii | [IpogeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEP/KAHUE
WHTETpall B )KU3HU ['eomeTpuyeckuii cMbICH omnpeeeHHoro narerpaita. @opmyna Hetotona - JleiiOnua. 6

PemeHHe 3a1a4 Ha HpI/IMeHeHI/Ie I/IHTGI‘paJIa JJIA BBIYUCJICHUSA (1)H3H‘-I€CKI/IX BCJIIMYUH U
IIomanaeu
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B mom wucne
[Ipaktuueckoe 3anstue Ne 33. Boluncienwe momaad 3e€MJISHOTO MOJOTHA JUIst

pa3be30B, OOTOHHBIX ITYTEH C TTOMOIIBIO HHTETpaa. 2
[IpakTnueckoe 3ansTue Ne 34. BoruncineHue JUIMHBI KPUBOM KENE3HOAOPOKHOTO IIYTH €
MOMOMUIBIO OTIPEAECIEHHOT0 HHTErpaa. 2
CamocTtosTenpHas pabora oOywatomuxcs Ne 43. PaGora mnepeMeHHOW CHUIBI Ha
MPSIMOJIMHEHHOM ITYTH. 2
Tema 10.6 Pemenue 3agau. | Conep:kaHue yueOHOro matepuasa S)
[TepBooOpasnas dyukmuu, ee | [leppoobpasznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3HbiX. Ee mpumenenue
[IPUMEHEHUE B mom uucne
CamocrositenbHas padora obOydarommxcs Ne 44, TIpubGnukeHHbIE METOIbI BEIYUCICHUS 3
OIPEEIEHHOIO UHTErpaa.
Pazgen 11. MHororpaHHMKky U OK 01, OK 02, OK
TeJia BpallleHusl 68 03, OK 04, OK 05,
OK 06, OK 07,
JIP4, JIP23, JIP30
Tema 11.1 Bepumunsl, pebpa, | Comep:kanue yuedfHOro MaTepuaJia
IpaHu MHOTOTpaHHMKA [TonsitTue MHOrorpaHHuka. Ero sieMeHTHI: BepuIMHBI, pedpa, rpaHu. JluaroHains. 2
Ceuenue. Boinykiible 1 HEBBITYKJIBIE MHOTOTPAHHUKH
Tema 11.2 Ilpusma, ee | ComepxxaHue y4eOHOro MaTepuasa
COCTaBIIAIOLINE, ceuenue. | [lonatue mpusmel. Ee ocHoBanuss u OokoBble rpaHu. Beicora mpusmsel. [lpsmas u 2
[Ipamas u npaBwibHasA | HAKJIOHHAs mpusma. [IpaBuiibHas npusma. Ee ceuenne
MIPU3MBI
Tema 11.3 [lapamenenunen, | CoaepxxaHue yueOHOro MaTepuasa
KyO. Ceuenue KyOa, | [lapannenenunesn, cBoiicTBa HMpSMOYTOJIBHOTO Mapajuienenumnena, kyo. Ceuenue kyoa, 2
napajuiefenumneaa napasuiesenumnena
Tema 11.4 Ilupamuna, ee | ComepxxaHue y4eOHOro MaTepuasa
COCTaBJISIOLINE, ceuenue. | [Tupamuna u ee anementsl. CeueHune nupamuiel. [IpaBuiibHas nupamuzga. YceueHHast 2
[IpaBunbHast nupaMuja. | mupaMuaa
YceueHHas nupamuaa
Tema 11.5 bokoBas u nonnas | ConepxxaHue y4eOHOro MaTrepuaja 4
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TIOBEPXHOCTb TPYBMBI, THPAMUTIBI

[Tnomaas 6OKOBOU ¥ MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

B mom uucne
CamocrositenbHass paborta oOyuaromuxcs Ne 45, Ilmomanps MOBEPXHOCTH TPU3MBI,

NpaMUJbl U YCEUEHHOW MUPAMUIBI. 2
Tema 11.6 Cummerpus B | Coaep:xaHue y4eOHOIo MaTepuasa
KyOe, napaienenunene, | CAMMETpUs OTHOCHUTEIIBHO TOYKHM, MpsIMOHM, Iuiockoctu. CuMMeTpusi B KyoOe, 2
pu3Me, MUpaMuze napajuiesenunesie, npusMe, nupammue
Tema 11.7 IIpumepsl | IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 6
cUMMeTpuil B ipodeccuu CuMMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
B mom uucne
[Mpaktuyeckoe 3ansatue Ne 35. CuMMeTpusi B IPUPO/JIE U OBITY. 2
[IpakTuueckoe 3ansaTue Ne 36. CuMMeTpHsi B apXUTEKTYpE U TEXHUKE. 2
[IpakTuueckoe 3anarue Ne 37. CUMMETpHS Ha KeEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
Tema 11.8 IlpaBunbnbie | ConepxxaHue y4eOHOTo MaTepuasa )
MHOIOIPaHHUKH, UX CBOMCTBA [Tonsatue npaBusIbHOro MHOrorpaHHuKa. CBOMCTBA MPAaBHIIBHBIX MHOTOI'PAHHUKOB
B ToM unciie npakTHYecKuX U J1a00pPATOPHBIX 3aHATHI 2
B mom uucne
ITpakTuueckoe 3ansatue Ne 38. [IpaBuiibHbIE MHOTOTPAHHUKH. 2
CamocrostenbHas pabora ooyqaronmxcs Ne 46. 3B€3quaTble MHOTOTPaHHUKH. 2
Tema 11.9 IHwmmnaap, ero | CoaepxaHue y4eOHOro MaTepuasa
COCTAaBJISIOLIME. Ceuenue | lununap u ero snementsl. CeueHue wiMHApa (MapajuieIbHOE OCHOBAHUIO U OCH). 2
WIMH]IpA Pa3Beprka nunmHapa
Tema 11.10 Konyc, ero | IIpogeccnoHabHO-OPUEHTHPOBAHHOE CO/IePKAHUE
COCTaBJISIIOLIHE. Ceuenue | Konyc u ero snementsl. CeueHue koHyca (MapajijieIbHOE OCHOBAHHMIO M MPOXOJAIIee 4
KOHyca yepe3 BEpIUIMHY), KOHWUECKUE ceueHus. PazBepTka KoHyca
Tema 11.11 VYceuennsiii | ConepxxaHue y4eOHOro MaTepuaja 5
konyc. CedyeHue yceueHHOro | YcedeHHBI KoHyc. Ero oOpasyromas u Beicota. CeueHre yCe4eHHOro KOHyca
KOHYyCa B mom uucne
CamocrositenpHas pabora ooydaronuxcst Ne 47, [lunmmuaap, KOHYC U YCEUEHHBIN KOHYC. 3
Tema 11.12 [lap u coepa, ux | Comep:kanue yuedfHOro MaTepuaia 5

CCUCHU

[Tap u cdhepa. BzanmHoe pacnionoxenue chepsl u mimockocTu. Ceuenue mapa, chepsl
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B mom uucne

CamocTosrenpHas pabora oOyuatomnuxcst Ne 48, [llap u cdepa. 3
Tema 11.13 Ilousatue 00 | Comep:kaHue y4eOHOT0 MaTepHajia
oobeme Tena. OtHomenue | [Tonstue 06 o6veme Tena. OO6beM Kyda U MPSMOYTroibHOTO Napayienenunena. Oobem 4
00BEMOB ITOAOOHBIX TET npu3Mbl U WIMHApPA. OTHOIIEHHE 00BEMOB MOAOOHBIX Tel. I'€OMETpUYECKU CMBICI
onpenenuTens 3-ro nopsijaka
B mom uucne
[Tpaktudeckoe 3anatue Ne 39. O0bEM MPU3MBI U TUIHH]IPA. 2
Tema 11.14 OOwemsl u | Comep:kaHue y4eOHOT0 MaTepHajia 6
iomaau nosepxHocreid Ten | O6bvembl nupamuibl U Konyca. O0bem mapa. [lnomnangy noBepxHOCTEH Ten
B mom uucne
CamocrositenbHas pabota obyuaromuxcss Ne 49, [lnomanyn moBepxXHOCTEH U OOBEMBI
TEJL 4
Tema 11.15 KombOunauuu | Coaep:kanue yuedOHOT0o MaTepuajia 7
MHOTOTpaHHUKOB ~ u  Ten | KomMOuHaImm reoMeTpuaecKux Te
BpAILICHUS B mom uucne
[Mpaktuueckoe 3anstue Ne 40. KoMOMHammy MHOTOTPAaHHUKOB M KOMOWMHAIIMU Tell
BpaICHUSI. 2
[Ipaxtuueckoe 3ansaTre Ne 41. KoMOMHAIMU MHOTOTPaHHUKOB M TeJl BPaIICHUSI. 2
CamocrositenbHass pabora oOywaronuxcst Ne 50. HccnenoBanme Ha 3KCTpEMyM B
3a/1a4ax Ha 00HEMBI MHOTOTPAHHUKOB M TEJT BPAIICHHUS. 3
Tema 11.16 I'eomerpuueckue | ConepxxaHue yueOHOTo MaTepuasa
KOMOMHAIINH HA TTPAKTHKE Hcnonb3oBanne KOMOMHAIMI MHOTOTPDAHHUKOB M TENM BpAIEHUS B IPAKTHKO- 6
OpPUEHTUPOBAHHBIX 3aJ]a4ax
B mom uucne
[Ipaktuueckoe 3ansrue Ne 42. Hcmonp3oBaHMEe KOMOWHAIUKA MHOTOTPAaHHHMKOB Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
[Ipaktuueckoe 3anmsitue Ne 43. Vcmonp3oBaHWMe KOMOWHAIIMN TeJl BpalleHHs Ha
YKEIE3HOJOPOKHOM TPAHCIIOPTE. 2
CamocrositenbHass pabora oOyuatommxcs Ne 51, BnucanHble W omMcaHHBIC
MHOTOTpaHHHKH. 2
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Tema 11.17 Pemenune 3amau.

Conep:xxanue y4e0OHOro MmaTepuaJja

Muororpanankd ¥ Tena | OOBEMBI U TUIOMIA U TOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BpaIlleHUs >
BpAILICHUS B mom uucne
CamocrostenbHas pabora oOywatommxcst Ne 52, MsroroBneHue  Mopenei
MHOTOTPaHHHUKOB U T€JI BpaIlCHHUSI. 3
Paznen 12. MHoxecTBa. 17 OK 01, 0K 02, OK
JyieMeHTHI Teopuu rpados 03, OK 04, OK 05,
Tema 12.1 MHoxecTBa Coaepixkanue yueOHOro MaTepuajia 9 OK 07,1IK 1.2,
[Tonsitue MuoxkectBa. [logmMHuoXkecTBO. Onepanuu ¢ MHOKECTBAMHU JIP4, JIP30
Tema 12.2 Omnepaunn c | [IpoeccnoHaILHO-OPUEHTHPOBAHHOE COIeP:KAHUE 4
MHOKECTBAMHU Omnepanuu ¢ MHOXKECTBaMH. PellieHne npukiiaaHbIX 3a/1a4d
B mom uucne
[Ipaktuueckoe 3anstue Ne 44. Onepauuu HajJ MHOXECTBaMM. PellleHne mpuKiIaIHbIX
3a;ad. 2
CamocrosaTenpHas pabora oOydaromuxcst Ne 53. Uucino 2JIeMEHTOB KOHEUYHBIX
MHO>KECTB. 2
Tema 12.3 I'padsr Coaepixkanue yueOHOro MaTepuajia 6
[Tonsitue rpada. Cesa3ubIil rpad, AepeBo, ITUKI rpad Ha MIOCKOCTH
B mom uucne
[Ipaktuueckoe 3anstue Ne 45. OCHOBHBIC TTOHSATHS TEOPHUH TpadoB. 2
[Ipaktudeckoe 3anstue Ne 46. [Tocrpoenue rpados. 2
CamocrositennbHass pabota oOywaromuxcst Ne 54. I'padbl Ha KeJIE3HOAOPOKHOM
TPaHCHOPTE. 3
Tema 12.4 Pemenue 3amau. | Conepkanue yueOHOTo MaTepuaia
MmuoxectBa, Tpadpel u wux | Onepanuu ¢ MHOXecTBaMu. OmNHcaHWE PEANbHBIX CHTYAIlMi C MOMOIIBI0 MHOXECTB. 5
MIpUMEHEHHE [Tpumenenue rpadoB K pelIeHUIO 3a1a4
B mom uucne
CamocrositenbHas padbora odyqarontuxcs Ne 55. MHoxecTBa u rpadsl 3
Pazgen 13. DjemMeHTHBI OK 01, OK 02, OK
KOMOMHATOPUKH, 36 03, OK 04, OK 05,

CTATUCTHKH 4 TCOPUH

OK 07, JIP23,
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BEpPOSTHOCTE JIP30
Tema 13.1 OcHoBHble | Coep:xxaHue y4eOHOI0 MaTepuasa 5
MOHATHSI KOMOWHATOPUKHU [lepecTaHOBKH, pa3MEILIEHUs], COYETAHUSI.

B mom uucne

CamocrositenbHas pabora odydaronuxcst Ne 56. KomOuHaTOopHBIE 3a1a9H. 3
Tema 13.2 Coo6rbiTHe, | Comep:kanue y4eOHOTr0 MaTepuasia
BEPOSATHOCTh coObITus. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHIA. 7
CrnoxkeHME ®  YMHOXXCHHE | Y CJIOBHas BEPOSITHOCTh. 3aBUCHMbBIC U HE3aBUCUMBIE COOBITHSA. TeopeMbl O BEPOSITHOCTH
BEPOSITHOCTEN POM3BEACHUS COOBITHIA.

B mom uucne

CamocrostenbHas pabora ooyuaronmxcs Ne 57. [IpocTeiiniie BeposTHOCTHBIE 3a/1a4H. 3
Tema 13.3 Beposaraocts B | [IpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEeP:KAHUE
npodeccuoHambHbIX 3aauax | OTHOCHTENbHAs YacToTa COOBITUS, CBOMCTBO €€ YCTOHYMBOCTH. CTaTHCTHYECKOe 4

omnpezeneHue BepossTHOCTU. O1leHKa BEPOSTHOCTU COOBITHS

B mom uucne

[Ipaktuueckoe 3anstue Ne 47. Yactora coObitus. CTaTHCTHUECKOE OIPEACIICHHUE

BEPOSATHOCTH. 2

[Tpaktuueckoe 3anstue Ne 48. OrieHKa BEpOSTHOCTH COOBITHS. 2
Tema 13.4  [Juckpernas | Conep:kaHue yueOHOro Mmatepuasa
Cly4yailHas BeJIWYMHA, 3aKOH | Bunbl ciydaitHeix BenmmuuH. OnpeneneHne QUCKPETHOM CIIy4allHOW BEJIMYMHBI. 3aKOH 6
ee pacrpenencHus pacrpeneseHus TUCKPETHON ClIy4allHOM BeIU4YMHBL. E€ 4hCIIOBbIE XapaKTepUCTUKHU

B mom uucne

CamocrostenbHas pabora oOyuarommxcst Ne 58. JluckperHasi ciyyaiiHas BeTHYMHA.

3aKoH e€ pacrpeeICHHs. 2
Tema 13.5 3agauu | Coaep:kaHue y4eOHOI0o MaTepuasa 8
MaremMaTudeckoi ctatuctuku | Bapuanuonnsiii  psa.  Ilomuron  vactor wu rucrorpamMma.  CTaTUCTUYECKHE

XapaKTEPUCTUKU Psijia HaOII0JaeMbIX TAHHBIX

B mom uucne

CamocrosrtenbHas pabora oOywaromuxcs Ne 59. PemeHue mnpuKIagHbIX 3a7ad C 4

IIPUMEHEHHUEM BEPOSITHOCTHBIX METO/IOB.
Tema 13.6 Cocrasinenue | IIpogeccnoHaIBLHO-OPUEHTHPOBAHHOE CO/IEP/KAHUE 4
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TadIML H
MIPAKTUKE

auarpaMM — Ha

[TepBuunass 00pabOTKa CTATUCTHYECKUX MAaHHBIX. [ 'paduueckoe WX MpelncTaBlICHUE.
Haxoxaenne cpeTHUX XapaKTepUCTUK, HAOII0JaeMbIX TaHHBIX

B mom uucne
[Ipaktuueckoe 3ansarue Ne 49. IlepBuynas oOpabOTKa CTaTHCTUYECKUX JAAHHBIX M HX

rpadgudeckoe mpeIcTaBlICHHE. 2
[Ipaktuueckoe 3anarue Ne 50. HaxoxaeHue cpeqHHX XapaKTEPUCTHK HAOIIOZaeMBIX
TAHHBIX. 2
Tema 13.7 Pemenue 3agau. | Conep:kaHue yueOHOro matepuasa
DneMeHThl KOMOWHATOPUKH, | DieMeHThl KOMOMHATOPUKHU. COoObITHE, BEPOSITHOCTH COOBITHA. ClIOKEHNE M YMHOKEHNE 5
CTaTUCTUKU u TEOpPUU | BEPOATHOCTEN
BEPOATHOCTEM
Pasnen 14. YpaBHenuss u 33 OK 01, OK 02, OK
HEPaBEHCTBA 03, OK 04, OK 05,
Tema 14.1 PaBHocunpHOCTB | ConepskaHue yueOHOro MmaTepuasa OK 06, OK 07, IIK
YpaBHEHU H HEpaBEHCTB. | PABHOCWJIBHOCTh ypaBHEHHM © HepaBeHCTB. OmnpeaeneHus. (OCHOBHBIE TEOPEMBI 1.2, JIP23, JIP30
OO1u1re METOABI peleHus PaBHOCWIIBHBIX TIEpEX0/aX B ypaBHEHHSIX M HepaBeHCTBax. OOIIe METOJbl pelIeHHUs 6
YpaBHEHUN: TEpexo] OT paBeHCTBAa (YHKIMA K pPaBEHCTBY apryMeHTOB s
MOHOTOHHBIX (DYHKIUI, METOJ| Pa3ioXEeHUS Ha MHOXHUTEIU, METOJl BBEJACHUS HOBOM
NepeMEHHOM, QYHKITMOHATHHO-TPAPUICCKUN METOJ]
B mom uucne
CamocrosarenpHas pabota oOywaromuxcs Ne 60. YpaBHEHHS C JOMOJHHUTEIHLHBIMU
YCIIOBHSIMH. 2
Tema 14.2 I'padpuueckuii | Comep:kanue yuedfHOro MaTepuaia
METOJ pElIeHHs ypaBHeHUH, | OOIMe METOAbl PEIICHHs HEPABEHCTB: MEPEXO0]l OT CpPaBHEHHUs 3HAYCHHH (YHKIUNA K
HEPaBEHCTB CPaBHCHHMIO 3HAYCHHI apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIIM, METOJ WHTEPBAJIOB, 6
byHKIMOHATBHO-Tpaduuecknii Meto. ['padudeckuii MeToa peIIeHUs YpaBHCHUH U
HEPABEHCTB
B mom uucne
[Ipaxtuueckoe 3ausTre Ne 51. I'paduueckuii MeTos penieHus ypaBHeHUN U HEPABEHCTB. 2
CamocrositennbHass pabora oOydarommxcs Ne 61. HepaBeHcTBa ¢ JIONOTHUTEIBHBIMU
YCIOBUSIMHU. 2
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Tema 14.3 VYpaBHeHus u
HCPaBCHCTBA C MOAYJICM

Conep:xxanue y4e0OHOro MmaTepuaJja
Omnpenenenne Monyins. Packpeite Moayns no onpezaeneHuto. Ilpocreiine ypaBHeHus

U HEPAaBEHCTBA C MoAayJjieM. lIpuMeHeHne paBHOCHIIBHBIX MEPEXOJ0B B ONPENEIECHHBIX 4
TUIIAX YPAaBHEHUH U HEPABEHCTB C MOJYJIEM
B mom uucne
[Ipaktuueckoe 3ansitue Ne 52. PenieHue ypaBHEHH 1 HEPABEHCTB C MOJYJIEM. 2
Tema 14.4 Vpasuenus u | Conep:kaHue yueOHOro matepuasa v
HEPaBEHCTBA C IMapaMeTpamMu | 3HAKOMCTBO ¢ napameTpoM. IIpocrelimme ypaBHEHUSI 1 HEPABEHCTBA C NAPaMETPOM
B ToM 4nc/ie NPaKTHYECKUX U JA00PaTOPHBIX 3aHATHIA
B mom uucne
CamocrosrtenbHas pabota obOyuaronuxcs Ne 62. Pemienne ypaBHEHUH UM HEPaBEHCTB C
apamMeTPOM. 3
Tema 14.5 Cocrasienue u | IIpogeccnoHaILHO-OPUEHTHPOBAHHOE CO/IeP/KAHUE 8
pemieHre  mpodeccHoHATHHBIX | Perienne TeKCToBBIX 3aa4 Npo¢eCcCHOHAIBHOTO COIEPIKaHUS
3a7a4 c IIOMOIILIO | B mom uucine:
ypaBHEHUI [Ipaktnueckoe 3ansitue Ne 53. PemieHue TEKCTOBBIX 3a7ady C MOMOIIBIO JIMHEUHBIX,
KBaJ[PaTHBIX U APOOHO-IIMHEHHBIX ypaBHEHUH. 2
[Ipaktnueckoe 3anstue Ne 54. PemieHue TEKCTOBBIX 3aad € IMOMOIIBI CHCTEM
YPaBHEHHUH. 2
ITpakTuueckoe 3ansatue Ne 55. [ToHsTue 0 3aayax IMHEUHOTO TPOTPAMMHUPOBAHUS. 2
[Mpaktuyeckoe 3anarue Ne 56. PemieHune TEKCTOBBIX 3aJad MPOPECCHOHATHHOTO
COJIEpXKaHUs C TOMOIIBIO YPABHEHMIA. 2
Tema 14.6 Pemenue 3agau. | Conep:kaHue yueOHOro matepuasa
VYpaBHEHUS 1 HEPABEHCTBA OO6mme Meroabl pelieHWs ypaBHEHHMM. YpaBHEHHUS W HEPABEHCTBA C MOJYJIIEM U C 2
napaMeTpamu
B mom uucne:
[Ipaktuueckoe 3anstue Ne 57. OOmue MeETOIBI PEIICHUs YpaBHEHUH. YpaBHEHHS U
HEPaBEHCTBA C MOAYJIEM U C TapaMeTPaMHU 2
IIpomeskyTounas arrecranus (JK3aMeH)
Bcero: 459

50




3 YCJIOBUSA PEAJIMZALIMU ITPOI'PAMMBI YYEBHOI'O IPEAMETA
3.1 TpedoBaHusi K  MHHHUMAJIBHOMY  MAaTepPHAJIbLHO-TEXHHUYECKOMY
o0ecrne4yeHn 10

VY4eOHsbiil peameT peanusyercs B yueOHoM kaOuHeTe Ne 401 Maremaruka.
[TpuknagHas MaTeMaTHKa.
O6opynoBanue yueOHOro KabMHeTa:
— TOCaJ0YHbIC MECTA M0 KOJINYECTBY O0yUaIOIIUXCS;
— pabouee MeCTO IperoaaBaTes;
— KOMIUIEKT y4eOHO-HATJISTHBIX TTOCOOUIA;
— KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
— 3aJaHusl ISl KOHTPOJBHBIX padoT;
- npodecCHOHaIbHO OPUEHTUPOBAHHBIC 3a/IaHUS;
— MaTepHuabl SK3aMeHa.
TexHuueckue cpeacTBa 00yueHus pabouyero Mecrta mpenojaBaresis: HOyTOyK
C JIMIIEH3UOHHBIM HPOTPAaMMHBIM OOECIeUEHUEM, NMEPEHOCHOE MYJIbTUMEIUNHOE
obOopymoBaHue (IPOEKTOP U MPOCSKIIMOHHBIN IKpaH), JOKAIbHAS CETh C BBIXOJIOM B

Internet.

3.2 UudopmanuonHoe odecrevyeHne peaju3aunu NporpaMmmbl
JUia  peanuzanmu nporpaMmbl  OMOIMOTEUHBIH (OHI 00pa30BaTENbHOMN
OpraHu3allil MMEeT TeYaTHble U  DJIEKTPOHHBIE 00Opa3oBaTeibHblE U

UH(GOPMaIIMOHHBIE PECYPCHI, UCIIOJIb3YEMbIE B 00pa30BaTEIbHOM IPOIIECCE.

Ilepeyenb  pekOMeHAyeMbIX  Y4YeOHbIX  M3JaHUH, JIONMOJHHUTEIHLHOH

Jurepatypbl UHTepHeT- pecypcoB, 6a3bl JaHHBIX 0H0JIMOTEYHOr0 hoHAA:

3.2.1 OcHOBHBIC HCTOYHUKHU:
1. IlparyceBuu, M. fI. Maremaruka: anreOpa ¥ Hayajda MaTeMaTHYECKOTO

aHanu3a, reoMeTpus. Ainredpa U Hayalla MaTeMaTU4YeCKOro aHanuza. 10-i
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KJacc: yryOon€éHHeiidi ypoBeHb : yueOHuk / M. S. IlparyceBmu, K. M.

Cronbos, A. H. I'omoBuH. — 7-e u3n., crep. — Mocksa : IIpocemenue,

2022. — 430 c. — ISBN 978-5-09-087224-9. — Tekcr : 37eKTpOHHBIH //

Jlanb : AIEKTPOHHO-ONOIMOTEUHAs cHUcTeEMA. — URL:
https://e.lanbook.com/book/334400. — Pexxum goctyma: Juis aBTOPHS3.
I10JIb30BATEIIEH.

2. IlparyceBuu, M. fI. Maremaruka: anreOpa ¥ Haudajda MaTeMaTHYECKOTO
aHaju3a, reoMeTpusa. AnredOpa ¥ Hadalla MaTeMaTHdeckoro aHammsza. 11
KJacc : yrnyOnéHHsli ypoBeHb : yueOHuk / M. f. Ilparycesuu, K. M.
Cronbos, A. H. I'omoBun. — 8-¢ uzn., crep. — Mocksa : [Ipocsernienue,

2022. — 459 c. — ISBN 978-5-09-088448-8. — Tekcr : 31eKTpOHHBIH //

Jlanp : AIIEKTPOHHO-OMOIHOTEUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/334565. — Pexum goctyma: Ui aBTOPHS3.
I10JIb30BATEIIEH.

3.2.2 JlonoJTHUTEIbHbIE€ HCTOYHUKH:
1. biunoBa, C.II. Marematuka. [lpakTukyM mJis CTYyJI€HTOB TEXHHUYECKUX

cnenuanbHoctent / C. [1. baunosa. — 2-e uzj., crep. — Cankr-IletepOypr :

Jlamp, 2023. — 196 c. — ISBN 978-5-507-45891-2. — TekcT:
ANIEKTPOHHBIN // JlaHb : 37eKTpoHHO-OuOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/291170. — Pexum noctyma: aiasi aBTOPUS3.
MIOJIb30BATEIIEH.

2. bynneik, I'. M. Matematuka : yueoHoe nocodue s cro / I'. M. Bynapix. —
Cankt-IlerepOypr : Jlanp, 2022. — 156 ¢. — ISBN 978-5-8114-8283-2. —
Tekcr : anexkTpoHHbIM / JlaHb : 37MEKTPOHHO-OMONMMOTEYHAsT CHUCTeMa. —
URL.: https://e.lanbook.com/book/187562. — Pexxum moctyma: st aBTOPH3.
IIOJIb30BATEIIEH.

3. Jlucuukun, B. T. MaTemartuka B 3aj1a4ax ¢ penieHus MU : yueOHoe rmocoodue /

B. T. Jlucuukun, W. JI. Conoseitunk. — 7-e usn., crep. — CaHKT-
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[TerepOypr : Jlanp, 2020. — 464 c. — ISBN 978-5-8114-4906-4. — Texkcr :
ayieKTpoHHbIH // Jlank : 3mekTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/126952 (nmata oOpamenus: 14.09.2023). —
Pexxum noctyma: i aBTOpU3. MOJIb30BATENCH.

. Matemaruka: anrebpa ¥ Havajga MaTEeMAaTHYECKOTO aHAJIM3a, TC€OMETPHSL.
Anrebpa m Hauaja MareMaTH4eckoro aHammsa. 11 kmacc : 0a30BBIA |
yrayonénnbiiit ypoBuu : yuebnuk / C. M. Huxonbsckuii, M. K. Ilotanos, H.

H. PemernukoB, A. B. IlleBkun. — 9-e wu3m., crep. — MockBa :

[Ipocsemenne, 2022. — 464 c¢. — ISBN 978-5-09-087641-4. — Texcr :

ANeKTpoHHBIN // Jlaup : anekTpoHHO-OMONHMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/334556. — Pexum poctyma: s aBTOPHS3.
II0JIb30BATEIICH.

. Mypasun, I'. K. Marematuka : anreOpa ¥ Hauyajga MaTeMaTHYECKOTO
aHajm3a, reoMeTpus. Anredpa U Havalla MaTeMaTHYeCKOro aHaiauza : 11-i
Kjgacc : yriyonéHuelii ypoenb : yueOnuk / I'. K. Mypasun, O. B.
MypaBuna. — 9-e uzn., crep. — Mocksa : I[Ipocsenienue, 2022. — 318 c.
— ISBN 978-5-09-091755-1. — Tekct: osnexTpoHHslii// JlaHb

3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334676. — Pexum poctyma: s aBTOPHS3.
IIOJIb30BATEIIEH.

. Hamankos, C. B. PemeHue 3amau IMIKOJbHOW MaTEMaTHKU : Yy4eOHO-

meroanueckoe mocodue / C. B. HamankoB. — Hwxkuuit Hosropon : HHI'Y

uMm. H. U. Jlobauesckoro, 2021. — 78 c. — TekcT : anekTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/283148. — Pexum goctyma: s aBTOPH3.
I10JIb30BATEIIEH.

. IlotockyeB, E. B. Maremaruka: anreOpa ¥ Hadaja MaTE€MaTHYECKOIO
aHanm3a, reomerpus. ['eomerpusi: 10 kmacc: yrimyOn€HHBIA YpOBEHB :

yueOnuk / E. B. ITorockyes, JI. U. 3BaBuu. — 10-e u3n., crep. — Mocksa :
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[Tpocemenne, 2022. — 223 ¢. — ISBN 978-5-09-088963-6. — Texcr :

AJIEKTPOHHEIN // JlaHb : 37MeKTpoHHO-OMOMoTeunas cucrtema. — URL:
https://e.lanbook.com/book/334823. — Pexum poctyma: s aBTOpHS3.
IIOJIb30BATEIICH.

8. TlotockyeB, E. B. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanuza, reomerpus. I'eomerpus: 11-ii kmacc: yriryOnEHHBIH YpPOBEHb :
yuebnuk / E. B. Ilorockyes, JI. U. 3BaBuu. — 9-e u3n., crep. — Mocksa :

[Ipocemenne, 2022. — 384 c. — ISBN 978-5-09-095156-2. — TekcT :

3NeKTpoHHbIN // Jlaub : snmekTpoHHO-OMOMmoTeunas cucrema. — URL:
https://e.lanbook.com/book/334826. — Pexum poctyma: s aBTOpHS3.
I10JIb30BATEIIEH.

9. CamocrosrtensHbie pabOThl MO MareMaTuke i ydammxcs 10 kiaccos
Nuxeneproro smmess HI'TY : yueOHO-meToamueckoe mocooue / A. T
Kanamnnkosa, B. I'. ['ono6okosa, T. A. Koznosa [u 1p.]. — HoBocubupck :
HITY, 2019. — 83 c. — ISBN 978-5-7782-4004-9. — TexkcT:
ANEKTpOHHBIN // Jlaub : 3JIeKTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/152271 (nmata oOpamenus: 14.09.2023). —

Pexum AOCTYIIA: IJIsI aBTOPU3. MOJIb30BATEIICH.

3.2.3 [lepuoanyeckune U3TaHUA:

1. Bcepoccuiickoe MNeaarornuyeckoe M3JlaHue «YUHUTENbCKUM >KypHAID». —

URL: https://www.teacherjournal.ru/categories/10?page=1 - Tekcrt:
ANEKTPOHHBIN.
2. Y4eOHO-METOANYECKUI KypHaI «MareMaTuka. - URL:

https://mat.1sept.ru/matarchive.php — Tekcr: a51eKTpOHHBI.
3. «Marematukay — ydeOHO-MeTonuueckas razera «Ksanty//Kypnan -

URL: kvant.mirrorl.mccme.ru. — TeKkcT: 3JeKTPOHHBIA.
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3.24 IlepeyeHb mnpoecCMOHAIBHBIX 0a3 MAaHHBIX M HMHGPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

1. EnvnHas xomnekuuss 1IUQPPOBBIX 0Opa3oBaTENbHBIX pPECypCcOB. —
URL: http://school-collection.edu.ru/ — Tekct: 3MeKTpOHHBIN.

2. Hayunas AJIIEKTPOHHAS oubmoTreka (HOB). -
URL: http://www.elibrary.ru (mara oOpamenns: 12.05.2022). — Tekcrt:
JJEKTPOHHBIN.

3. OtkpeiThiii KOUTeK. Matematuka. — URL: https://mathematics.ru/ . —
TeKCT: IIEKTPOHHBIN.

4. ®enepanbHbIi ropTaiu «Poccurickoe oOpa3oBaHUe. -
URL.: http://www.edu.ru/. — TekcT: 371€eKTPOHHBIIA.

5. @enepanbHblil LEHTP HHPOPMAIIMOHHO-00pPa30BaTEIbHBIX PECYPCOB. —
URL: http://fcior.edu.ru/ (mara oOpamenus: 01.05.2022). — Tekcr:

3JICKTPOHHBIMN.
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4 KOHTPOJIb 1 OLIEHKA PE3YJBbBTATOB OCBOEHUS YYEBHOI'O

Kontposip u

OLICHKa pe3yJbTaTOB

HPEIMETA

OCBOCHUA

00111e00pa30BaTEIHHOM

AUCHUIIIMHBI PACKPBIBAKOTCA YCPEC3 NTUCHUIINIIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (GopMHUpOBaHME OOLIMX KOMIIETCHLIMM IO paszjiesiaM M TeMaM COAepKaHus

y4eOHOro MaTepuara.

[TpomexyTouHas aTTectauus B hopMe IK3aMeHa.

O6mue komnerenuuu (OK), Pa3zpen/Tema THI oleHOYHBIX
JIMYHOCTHBIE Pe3yJbTAThI MepONpUsITUSA
(JIP)
OK 01. Bwibupats cmoco6st | P 1, Temsr1.1,1.2,1.3,1.4,15,1.6 TectupoBanue, ycr-

pereHust 3a1a9 MpoeCCHOHATTEHOM
ACATCIIbBHOCTH MPUMCHHUTCILHO
K Pa3JINYHBIM KOHTEKCTaM

P2, Temn 2.1,2.2,2.3,2.4,25

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45, 4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsr 6.1, 6.2, 6.3, 6.4,6.5, 6.6
P8, Temsr 8.1, 8.2

P9, Temns1 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13,5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
145, 14.6

HBIA OMpOC, Marema-
TUYECKUM  JOUKTAHT,
UHAUBUAYyaJIbHAA ca-
MOCTOSITEIIbHAs  padoTa,
MpeJCTaBICHUE  pe-
3YJBTATOB  TPAKTHYECKHX
pabor, 3armra
TBOPYECKUX  padoT,
VHIMBUIYATBHBIX — TIPO-
€KTOB, KOHTPOIbHAs
paboTta, BBITIOJHECHHE
SK3AMEHAIMOHHBIX 3a]1a-
HUM

OK 02. Hcnonb3oBaTh COBpE-
MEHHBIE  CpelICTBa  IOMCKa,
aHalM3a W UHTEpHpeTaluu
nHpopMmanuu, 1 UHPOPMAITUOH-
HbIE TEXHOJIOTHH TUTSt
BBITIOJTHEHUS 3a/1a4y Mpodeccuo-
HAJIBHOW JIESITEIbHOCTH

P1,Temsr1.1,1.2,1.3,1.4,15,1.6
P2 Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10, 5.11

P7, Temsr 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,

TectupoBanue, ycrT-
HBI OMNpOC, Marema-
TUYECKUM  JOUKTAHT,
UHAUBUAYyaJIbHAA ca-
MOCTOSITEIIbHA — padoTa,
MpeJCTaBICHUE  pe-
3YJBTATOB  MPAKTIYECKHX
pabor, 3armra
TBOPYECKUX  padoT,
VHIMBUIYATbHBIX  TIPO-
€KTOB, KOHTpOJbHas
paboTta, BBITIOJHEHUE
SK3aMEHAIMOHHBIX 3a]1a-
HU
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11.5,11.6, 11.7,11.8, 11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145, 14.6

OK 03. [IInanupoBatb WU
peann3oBbBIBaTh  COOCTBEHHOE
poeCCHOHATBPHOE M JIMYHOCT-
HOE pa3BUTHE, MpeaIpUuHUMA-
TENBCKYI0 ~ JICATEIBHOCTh B
npogeccuoHaTbHON cepe,
UCTIONIB30BAaTh  3HAHHUSA IO
(UHAHCOBOW TIPaMOTHOCTH B
Pa3NYHBIX JKU3HEHHBIX CHTY-
anusx

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7, Temer 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13,5, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145, 14.6

TectupoBanue, ycT-
HBII OIIpOC, MaTrema-
THYECKUHA  OUKTAHT,
WHIWBUIyaJIbHAS ca-
MOCTOSITETBHasT — padoTa,
MpEACTaBICHUE  pe-
3YJIBTATOB  MPAKTAYECKHX
pabor, 3aImuTa
TBOPYECKUX  pador,
VHIMBUATYQTEHBIX  TIPO-
€KTOB, KOHTPOJIbHAs
paboTa, BBHIMOJTHEHHE
9K3aMEHALIMOHHBIX 3a71a-
HUU

OK 04. DddexTuBHO B3aUMO-
NeicTBOBaTh W paboTath B
KOJUIEKTHUBE U KOMAaH/IE

P1,Temsr1.1,1.2,1.3,1.4,15,1.6
P2 Tems 2.1,2.2,2.3,2.4,2.5

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsr1 6.1, 6.2, 6.3, 6.4,6.5, 6.6
P7 Teme1 7.1,7.2,7.3,74

P 8, Temsr 8.1, 8.2

P9, Tems 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

TectupoBanue, ycrT-
HBI OMNpOC, Marema-
TUYECKUH  JUKTAHT,
UHAUBUAyaJIbHAS ca-
MOCTOSITEIIBHAST — padoTa,
MpeJCTaBICHUE  pe-
3YJBTATOB  MPAKTIYECKHX
pabor, 3armra
TBOPYECKUX  pabdoT,
VHIMBUIYATBHBIX  TIPO-
€KTOB, KOHTpOJbHas
paboTta, BBITIOJHECHUE
SK3aMEHAIMOHHBIX 3a]1a-
HUM
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13.5,13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145, 14.6

OK 05. OcyiecTBisTh YCTHYIO
Y TMUCHbMEHHYI0O KOMMYHHUKAIIUIO
HAa TOCYJApCTBEHHOM  SI3BIKE
Poccuiickoit ~ ®enepauuu ¢
y4eTOM OCOOEHHOCTEH COIHalIb-
HOTO Y KYJbTYPHOTO KOHTEKCTA

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 8, Temsr 8.1, 8.2

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7

P12, Temn 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
145, 14.6

TectupoBanue, ycrT-
HBI OMNpOC, Marema-
TUYECKUH  JUKTAHT,
UHAUBUAyaJIbHAS ca-
MOCTOSITEIBHAS  padoTa,
MpeJCTaBICHUE  pe-
3YJBTATOB  MPAKTIYECKHX
pabor, 3armra
TBOPYECKUX  padoT,
VHIMBUIYATBHBIX  TIPO-
€KTOB, KOHTpOJbHas
paboTta, BBITIOJHECHHE
SK3aMEHAIMOHHBIX 3a]1a-
1305071

OK 06. ITposBasTH Tpak AaHCKO-
MaTpUOTUYECKYIO MO3ULIUIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaJAULIMOHHBIX  OOlIeuenoBe-
YECKHUX HeHHOCTeﬁ, B TOM 4HHUCIJIC
C y4eTOM rapMOHU3ALUN
MCKHAIIUOHAJIBHBIX W MCKPC-
JIUTUO3HBIX OTHOILIEHUH, TpUMe-
HATH CTaHAApPTHl AaHTUKOPPYII-
LIMOHHOTO NTOBE/ICHUS

P1,Temal.l,12,1.3,1.4,15,16
P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P9, Tems1 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145, 14.6

TectupoBanue, ycT-
HBI OIIpOC, MaTrema-
THYECKUHA  OUKTAHT,
WHIWBUIyaJIbHAS Ca-
MOCTOSITETBHasT — padoTa,
MpEACTaBICHUE  pe-
3YJIBTATOB  MPAKTAYECKHX
pabor, 3aImuTa
TBOPYECKUX  pador,
VHIMBUATYATEHBIX  TIPO-
€KTOB, KOHTPOJIbHAs
paboTa, BBHIMOJIHEHHE
9K3aMEHALIMOHHBIX 3a71a-
HUU

OK 07. CopaeiicTBOBaTh coXxpa-
HEHHUIO OKPYXKAaIOLIEH Cpelbl,
pecypcocOepeKeHnI0,  IpuMe-
HATh 3HAHUSA 00 W3MEHCHUH
KJIUMaTa, TPUHIUIB OepeKiIu-
BOT'O TNPOU3BOACTBA, 3PPEKTHUB-
HO JICMICTBOBaTh B YPE3BBI-
YalHBIX CUTYalHSIX

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7, Temsr 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,

TectupoBanue, ycT-
HBII OIIpOC, MaTrema-
THYECKUHA  OUKTAHT,
WHIWBUIyaJIbHAS ca-
MOCTOSITETBHasT — padoTa,
MpEACTAaBICHUE  pe-
3YJIBTATOB  MPAKTAYECKHX
pabor, 3aImuTa
TBOPYECKUX  pador,
VHIMBUATYATEHBIX  TIPO-
€KTOB, KOHTPOJIbHAs
paboTa, BBHIMOJTHEHHE
9K3aMEHALIMOHHBIX 3a71a-
HUU
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11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5,13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145, 14.6

I[IK 2.3 KonTponupoBath u
OLOCHHWBATh KAYE€CTBO BBIIIOJIHAC-
MBIX paboT

P 1, Temn 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
57,5.8,5.9,5.10,5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4,6.5, 6.6
P7 Teme1 7.1,7.2,7.3,74

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145, 14.6

TectupoBanue, ycT-
HBI OIIpOC, MaTrema-
THYECKUHA  OUKTAHT,
WHIWBUIyaJIbHAS ca-
MOCTOSITETBHasT — padoTa,
MpEACTAaBICHUE  pe-
3YJIBTATOB  MPAKTAYECKHX
pabor, 3amuTa
TBOPYECKUX  pador,
VHIMBUATYQTEHBIX  TIPO-
€KTOB, KOHTpPOJIbHAs
paboTa, BBHIMOJTHEHHE
9K3aMEHALIMOHHBIX 3a71a-
HUU

JIP2. IlposBastoumuii aKTUBHYIO
I'PaXXIaHCKYIO MO3ULHIO,
JEMOHCTPUPYIOLINI TPUBEPKEH-
HOCTh IIPUHIMUIIAM YECTHOCTH,
MIOPSIAI0YHOCTH, OTKPBITOCTH,
DKOHOMHMYECKH  aKTUBHBIM U
Y4aCTBYIOIIUHN B CTYJACHYECKOM U
TEPPUTOPUATIBHOM  CaMOYIIPaB-
JIEHUH, B TOM YHCJIE HAa YCIOBUSIX
I0OpOBOJIBYECTBA, MPOAYKTUBHO
B3aUMOJCUCTBYIOIIUN U y4aCTBY-
TOIUH B NEITENbHOCTHU
OOIIECTBEHHBIX OpraHU3aIHii

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

HaGmronenne H
JKCTIEpTHAS OLIEHKa
BBIITOJIHEHUS WHJIUBH-
JyaJIbHBIX 3aJIaHuM,
CaMOCTOSITENIbHBIX pa-
00T

JIP4. [IposBnsrommia u
JEMOHCTPUPYIOLIUN yBa)K€HUE K
JOASM  TpyAd, OCO3HAIOUIUU

[IEHHOCTh COOCTBEHHOTO TpYZa.
Crpemsiiuiicss K (OPMHPOBAHUIO
B CETEBOM cpene JHUYHOCTHO U
npoeCCUOHATTBHOTO  KOHCTPYK-
TUBHOTO «IU(POBOTO CIIeaar»

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Temsr2.1,2.2,2.3,24,2.5

P 3, Temnr 3.1, 3.2,3.3,3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P7,Temsr 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,

HaGmronenne H
JKCTIEpTHAS OLIEHKa
BBIIIOJIHEHUS WHJIUBH-
JyaJTbHBIX 3aJIaHuM,
CaMOCTOSITENIbHBIX pa-
00T
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9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1, 12.2,12.3,12.4

JIP23. TlomydyeHnue oOyuaromu-
MUCSI BO3MOXHOCTH CaMOPACKPBI-
THUA U caMopCain3alus JINIYHOCTU

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7, Tems1 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13,5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
145, 14.6

HaOmronenune u
AKCIIepTHAs OLIEHKAa
BBIITOJITHCHUS HMHJIMBU-
IyaJIbHbIX 3aaHuH,
CaMOCTOATENIbHBIX pa-
00T

JIP30. OcyiiecTBastonmMi MOUCK
U HCIIONIb30BaHME HH(OpMaIui,
HeoOxomumour st A HEKTUB-
HOr'0O BBIIIOJHCHUA  pPa3JIMYHBIX
3amad, MNpodecCHOHATBHOTO U
JTUYHOCTHOTO Pa3BUTHUS

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7, Temsr 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3 ¢, 13.4,
13.5, 13.6

HaOmronenune u
AKCIIEpTHAs OLIEHKAa
BBIITOJITHCHUS HMHJIMBU-
JIyaJIbHbIX 3aaHuH,
CaMOCTOATENIbHBIX pa-
00T
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P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145, 14.6

S HIEPEYEHDB UCITIOJIB3YEMbBIX METOA0OB OBYUEHUSA
5.1 IlaccuBHbIE: JEKIMs, YTEHUE, ONPOC, Oecena, YIPaKHEHUsI, IEMOHCTPALIMS.
5.2 AKTUBHbIE U UHTEPAKTUBHBIE: MO3TOBOM IITYpM, TBOpUECKHUE 3aaHus, pabdoTa
B MajblX Tpynmax, HW3yYEeHHE U 3aKpeIUIeHHe HOBOTrO HWH(POPMAIIMOHHOTO
MaTepuaia, MHTepaKTUBHAs JIEKIUs, padoTa ¢ HArJISIAHBIM MTOCOOMEM, TPOECKTHBIN
METO/I, METOIbI PA3BUTHUSI KPUTUUECKOTO MBIIIUICHUS, IPE3CHTAIINHN, OACKET-METO/I,

METObI HpO6JI€MHOI‘O O6y‘leHI/IH, MHWHU-JICKIO M, pCIICHUC CUTYallMOHHBIX 3a14a4.
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