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1. OBLIASA XAPAKTEPHCTHKA PABOYEM IHPOI'PAMMDBbI
OBHIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI «<MATEMATHUKA)»

1.1. MecTO MUCUMILIMHBI B CTPYKTYype npodeccuoHAIbLHONH 00pa3oBaTe/IbHOM
nporpammsl CIIO:

OOpazoBatenbHas AUCHUILIMHA «MaTtemaTtuka» sBiIsieTcs 00s3aTeNbHOM YacThIO
00111e00pa30BaTEIHLHOrO IUKIIA OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl B COOTBETCTBHH
¢ ®I'OC CIIO no cnenuansHocTu 38.02.06 @uHaHCHI, KBaJIupUKaNuA: GUHAHCHUCT.

1.2. lleqiu ¥ uIaHMpyeMble pe3yJabTaThl 0CBOEHHS JUCIHMILIUHBI
1.2.1. leab AuCUUIIAHBI

Cognepkanue mporpaMMbl  00I1Ic00pa3oBaTEIbHON JIHUCHMIUIMHBI «MaTeMaTruKay
HaIpaBJICHO HA JIOCTHKEHUE PE3YJbTAaTOB €€ M3y4YCHHUS B COOTBETCTBUHU C TPEOOBAHHUSIMU
dI'OC COO ¢ yuerom npodeccuonanbaon HanpapiaeaHoctu GI'OC CIIO.

1.2.2. Ilnanupyemble  pe3yJbTaTbl OCBOEHHSI  001Ie00pa3oBaTEJIbHOMN
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT npu popmupoBanuu U pazsutun OK u T1K.



OO01ue KOMIIeTEeHIINHT

Ilnanupyemble pe3yabTaThl 00y4eHHs

Oo0mue

JAucunmianHapHbie

OK 01 BriOupatb criocoOsl
peIIeHus 3a1a4
poheCCHOHATBHOM
NCSTSIIEHOCTH
IPUMCHHUTEIIEHO

K pa3IUIHBIM KOHTEKCTaM

TOTOBHOCTh K TpPYIy, OCO3HaHHE
[ICHHOCTH MacTepCTBa, TPYA0JII00HE;

- TOTOBHOCTHh K AKTHUBHOH JAEITEIHLHOCTHU
TEXHOJIOTHYECKOM U COIIMAIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH,
WHUIIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITSIIHLHO BBITIOJIHSATH TaKYyIO0
ITeATEIILHOCTD,

- HUHTEepeC K pa3audHbiM  chepam
poheCCUOHAIBHON JICITEIIBHOCTH,
OsBnanenne YHUBEPCAIIbHBIMU

y4IeOHBIMU TT03HABATEILHBIMH JICHCTBUSIMHU:

a) 0a30BbIC JOTHYECKHUE ACHCTBHUS:
CaMOCTOATENIbHO (OPMYJIUPOBaTh U
aKTyaJIM3upoOBaTh NPOOIEMY, pacCMaTPHBATh
€¢ BCECTOPOHHE;

yCTaHaBJIMBAThH CYIIIECTBCHHBIN
MpU3HAK WM OCHOBAHUS [JII CpPaBHCHMS,
Ki1accupuKaIy U 0000IICHHS;

- ONpEeNeNsITh UEeNd  JEATEIbHOCTH,
3a7aBaTh  IApaMeTpbl W  KPUTEPUU  HX
ITOCTHXKCHUS,

- BBUBJSITH  3aKOHOMEPHOCTH U

IIPOTUBOPCUYHUA B PaCCMATPHUBACMBIX ABJICHUAX
- BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTD,
OLICHUBATb COOTBETCTBUEC PE3YJIbTATOB LCIIAM,

-BJIaJICTh METOJaMHU J0Ka3aTeJIbCTB, aJIrOpUTMaMHU
pelieHns 3a1a4; yMeHHe (OpPMYJIHpPOBATh ONPEICIICHHS,
AKCHOMBI M TEOpPEMbI, NOPUMEHATH UX, IPOBOJUTH
NTOKA3aTENbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a]a4;

- YMETb ONEPUPOBATH ITOHATHUSIMU: CTEIICHb YHUCIIA,
morapu™M YHCIa; YMEHHUE BBIMOJIHATh BBIYUCICHUE
3HAYCHUN M TTpeoOpa3oBaHusl BRIPAXKEHUM CO CTEIICHSIMHU U
morapudgmaMu, mpeoOpa3oBaHus JIPOOHO-PAMOHAIBHBIX

BBIPAKCHUN;
- YMEThb OIEpUPOBATh NOHATUSMU: PaLlMOHAJIbHBIC,
MppalrOHaJIbHbIE, IIOKa3aTesbHbIC, CTCIICHHBIE,

orapuMUYecKre, TPUTOHOMETPUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, UX CHCTEMBI;
YyMETh ONEPUPOBATH TMOHATUAMU: (PYHKITHA,
HelpepbIBHAs (YHKIMS, MPOM3BOJHAS, TEpPBOOOpa3Hasi,
OTpeeICHHBI HHTETPaA; YMETh HaXOJUTh TPOU3BOIHBIC
DIIEMCHTAPHBIX  (QYHKIWHA,  HCIOJB3YyS  CIPABOYHBIC
MaTepuasbl; HCCIEAOBaTh B  MPOCTEHIIMX  CIydasix
(GyHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HAWOOJBIIKE U
HAaUMEHbIIIME 3HAYCHUS (QYHKIUH; CTPOUTH TpaduKu
MHOTOYJICHOB C UCITIOJIb30BAaHUEM amnmnaparaj
MaTEeMaTUYECKOTO aHalln3a; MPUMEHSTh TPOU3BOJIHYIO MPHU
pEIICHUM 3a/ad  Ha JIBIDKCHHE, PpEeIIaTh MPAKTHKO-
OpHEHTHUPOBAHHBIC 33/1a4M HA HAUOOJIBIITNE U HAUMEHBIITUE
3HAYCHUS, Ha HAXOXKICHUE TyTH, CKOPOCTH U YCKOPCHHUS;

- YMETh OIEPUPOBATH TMOHATHUSAMHU: pPAIMOHATILHAS

OLICHHNBATH PUCKH HOCHG}ICTBI/Iﬁ

byHKIMSI, TOKa3aTeabHas QYHKUMs, cTeneHHas QyHKUHUS,




NeSATCIIBHOCTH,
pa3BHBaTh KPEATHMBHOE MbIILICHUE
[IPH PEIIEHUU KMU3HEHHBIX ITPOOJIeM

0) 6a30BBIC HCCIICIOBATCIIbCKUE

ITeVCTBUS:

- BIAACTh  HABBIKAMH  y4eOHO-
MCCIIEI0BATEIIbCKOU 151 MIPOEKTHOM
NEeATeIbHOCTH, HaBbIKAMHU pa3pelieHus]
po0ieM;

BBIABJIATHL TTPHUYHUHHO-CICACTBCHHLBIC
CBA3HW U AKTYAJIIU3HUPOBATL 3a4d49y, BBIJABHUI'ATbH
TUIIOTC3Y €C PCIICHMA, HAXOIWUTb aApPTYMCHTBI
JIJIL  JOKa3aTCIbCTBA CBOHX YTBep)KIIGHI/If/'I,
3a1aBaTh IIapaMCTPbl U KPUTCPHUU PCHICHUA,

- dHAJIM3UPOBATH IIOJIYYCHHBIC B XOIC
pCHICHUA 3aaadd PC3YJIbTAaTbl, KPHUTHYCCKH

OLICHUBATH 170.4 JTIOCTOBEPHOCTB,
[MPOrHO3UPOBaTh  WM3MEHEHHWE B  HOBBIX
YCIIOBHSIX;

- YyMEThb TNEPEHOCHUTh 3HAHUA B

MMO3HABATEJIbHYI0O M MPAKTHYECKYI0 00J1acTu
PKA3HENEATEIbHOCTH,
YyMETb WHTETPUPOBATH 3HAHUSA U3
pa3HBIX IPEIMETHBIX 00J1acTe;

- BBIIABUTaTh HOBBIE WJEH, MpPEAiaraTh
OPUTMHAJIBHBIE ITOAXO/IbI ¥ PEILIECHUS;

nmorapudmMuyeckass — QyHKIUs,  TPUTOHOMETPUYECKUE
(dbyHKIMK, oOpaTHbIe (DYHKIIMU;, YMEHUE CTPOUTH rpaduKu
M3YYEHHBIX (YHKIMH, UCHOJIb30BaTh TpaduKd MpH
M3YYCHUU TIPOIECCOB W 3aBUCHUMOCTEH, TMPHU PEIICHUN
3ajlad W3 JAPYrHX YYEOHBIX TIPEIMETOB H 3a1ad M3
peaNbHOM JKWU3HH; BBIPAKATh (POPMYyJTaMH 3aBHCHMOCTHU
MEXTy BETMINHAMU;

- YMETb pemiaTh TEKCTOBBIE 33/Ia4l Pa3HBIX THUIIOB (B
TOM YHCJIE Ha TMPOICHTHI, OJM W YacTH, HA JIBIJKCHHE,
paboTy, CTOMMOCTh TOBApPOB M YCIIyT, HAJOTH, 3aJa9d U3
o0NacTH  yOpaBJI€HHS  JUYHBIMA W CEMEWHBIMU
(¢uHaHCaMM);  COCTABJISITH  BBIPAXKEHUS, YpaBHEHUA,
HEpPaBEHCTBA W MX CHUCTEMBI IO YCIOBHIO 3ajayd,
MCCJIEIOBATh  TOJYYEHHOE pelieHWe U OIICHUBATH
MPaB0MO00HOCTh PE3YyJIbTATOB;
yMETh  ONEpUpPOBATh TMOHITHSAMHU: CpPEIHEE
apudmeTndeckoe, MeauaHa, HaMOOJIbIIEE U HAUMEHBIIIES
3HAYCHHUS, pa3Max, JUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHWE
JICIIOBOTO HabOpa; yMeTh W3BJICKaTh, HHTEPIIPETHUPOBATH

nH(QOpMaMIO, TPEACTABICHHYIO B  Ta0inuuax, Ha
nmuarpamMmax, — rpadukax, — OTPaXKalollyl0  CBOMCTBA
peanbHBIX  MPOLIECCOB W  SBJIICHUN;  MPEICTABIATH
MHQOpMAIMI0O € TOMOIIbIO TabMUIl W JAWarpamu;

MCCIIEIOBATh CTaTUCTUYECKUE JAaHHBIC, B TOM YHCIE C
MpUMEHEHUEM TrpadUyYeCKUX METOJO0B U DIIEKTPOHHBIX
CPEACTB;

U CHOCOOHOCTh WX WCIOJIB30BAHUS B - YMETh ONIEPUPOBATH MOHITUAMU: CIYYANHBIN OIbIT
[M03HABATEIbHOW U COLIMAJIbHON MPAKTUKE W ciaydailHOe COOBITHE, BEPOSITHOCTh  CIy4YaiHOTO
COOBITHSI;  yMEHHE  BBIYHCIATH  BEPOATHOCTH  C

MCIIOJb30BaHUEM TpadUuecKuX METOJOB; MPUMEHATH

bopMyJIbl  CIOKEHHMSI M YMHOXEHHUSI BEPOSTHOCTEM,




KOMOMHATOPHBIE (PakThl M GOPMYJIIBI TIPU PEUICHUH 3a]1ad;
OILICHWBATh BEPOATHOCTH PEAbHBIX COOBITHUIN; 3HAKOMCTBO
CO CIy4YalHBIMH BEIWYMHAMH, YMEHHE TPUBOIUTH
MpUMEPHl  TPOSBICHUS 3aKOHA OOJBIIUX YHCENT B
MPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh OIEpUPOBATh MOHSATHUSMHU: TOUYKA, MPsSMas,
MJIOCKOCTD, MPOCTPAHCTBO, JIBYTPaHHBII yTOI,
CKPEITUBAIOIIACCS psIMBIE, NapayyIeIbHOCTD 171
MEPICHANKYJIIPHOCT MPSIMBIX U TIIIOCKOCTEH, YTOJ MEXKTY|
MPSAMBIMH, yTOJI MEXAY NPSIMOM W IUIOCKOCTBIO, YTOJI
MEXy IUJIOCKOCTSIMH, pacCTOSHHE OT TOYKH  JIO
MJIOCKOCTH, PACCTOSHUE MEXIY TMPSAMBIMU, PACCTOSHUE
MEXYy IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh IPU
pelIeHUM  3a7a4  U3y4YeHHble (aKThl U TEOPEMbI
MIAaHUMETPUHM; yMEHHUE OIICHUBATh pa3Mepbl OOBEKTOB
OKPYKaIOIIIETO MHUPA;

- YMETh ONEPHPOBATH TOHSTHIMHU: MHOTOTPAHHUK,
CeueHHWe MHOTOTpaHHUKa, Ky0, mapauieNienunes1, npu3ma,
nupamMuaa, GuUrypa ¥ MOBEPXHOCTh BPAIICHUS, ITUIUHD,
KOHyC, TImap, cdepa, cedeHus QUTYpPhl BpaIICHUS,
MUIOCKOCTh, Kacaromiasicss cdepbl, UIUHApPA, KOHYyCa,
MJI0MIAb TOBEPXHOCTH THUPAMHJIBI, TPU3MBI, KOHYCA,
[AJIMH]IPA, TJIOIIA/Tb cdepnl, 00beM KyOa,
MPSIMOYTOJILHOTO TapasuleienuIie/ia, MUpaMuIbl, MPU3MBI,
[WIMHApPA, KOHyca, Ilapa; YMEHHE  HM300pakath
MHOTOTPAHHHUKHU U TIOBEPXHOCTH BPAIIICHUSI, UX CEYCHUS OT
PYKH, C TIOMONIbIO YEPTEKHBIX HWHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHIO
B IPOCTPAHCTBE, YMEHHE pAaCIO3HABaTh MPABWIHHBIC
MHOTOT'PaHHHKH;

- YMETh OIICPUPOBATH TOHATHSIMH: JIBHKCHUE B




MPOCTPAHCTBE, TMOAOOHBIE (GUTYPHl B POCTPAHCTBE;
MCII0JIb30BAaTh OTHOUIEHUE IUIONIAIe MOBEpXHOCTEH U
00bEMOB TOIOOHBIX (PUTYD TIPH PEIICHUU 33/1a4;

- YMETh BBIYUCISTH TECOMETPUUYECKHE BEITUIMHBI
(nnMuHA, yroj, miomaab, 00beM, IUIOMIAAb IMTOBEPXHOCTH),
MCITOJIB3YS U3YYCHHBIE (DOPMYJITBI K METOJIBI;

- YMEThb ONEPUPOBATH MOHATHUSIMH: TPSIMOYTOILHAS
CUCTEMa KOOpPAWHAT, KOOPJAWHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPa, CKASIPHOE MPOU3BEIACHUE, YTOJI
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOM3BEICHUC
BEKTOpa Ha YHCIO; HAXOAUTh C IMOMOIIbIO H3YYEHHBIX
bopMynT KOOpPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXTy IByMSI TOUKaMU;

-yMeTb BBIOUpATh MOJXOSAIINN W3YYEHHBIM METO]
ISl pelieHusl 3aJadd, pacro3HaBaThb MaTEMaTUYECKUE
(bakThl W MaTeMaTU4YeCKHe MOJEIN B TPHUPOAHBIX U
OOIIECTBEHHBIX  SIBICHUSAX, B  HCKYCCTBE;, yMCHHUE
MPUBOJANTh  NPUMEPhl ~ MAaTEMATHUYECKHX  OTKPBITHH
POCCHICKON M MUPOBOM MAaT€eMaTUYECKON HAYKHU.

-yMeTh ONEPUPOBATH TOHATHSAMU: OIPEICICHHUE,
akcroMa, TeopeMa, CIICJICTBHE, CBOWCTBO, TPU3HAK,
TOKa3aTeNIbCTBO, PAaBHOCHIIBHBIC (DOPMYIMPOBKU; YMEHUE
dbopmynrpoBaTh ~ 00paTHOE W MPOTUBOIOJIOKHOE
YTBEP)KJICHUE, TPHUBOJUTH TPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BAaTh ~ METOJ ~ MAaTeMAaTHMYeCKOW  WHIYKIIWU;
MPOBOJIUTH JIOKA3aTEIIbHBIC PACCYXKICHUS TIPH PEIICHUN
3anad, OIICHUBATh JIOTUYECKYIO MPaBUIBLHOCTH
pacCyXJICHUN,

- YMETh ONEPUPOBATh TMOHATUSIMH: MHOXKECTBO,
MMOJIMHO)KECTBO, OIEpaIlii HaJl MHOXKECTBAMH; YMCHHUE
MCITOJIB30BAaTh TEOPETUKO-MHOYKECTBEHHBIM aImapaT s




ONMHCaHUs peajbHBIX MPOIECCOB U SBJICHUHN TPU PEUICHUH
3a7a4, B TOM YUCJIC U3 APYTHUX YIEOHBIX MIPEIMETOB;

- YMEThb OIEepPUPOBATh MOHATHAMH: Tpad, CBI3HBIMI
rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMCHHE 3aaBaTh
W ONHWCBhIBaTh  Tpadbl  Pa3NUUYHBIMH  CIOCOOAMHU;
MCITOJIB30BaTh Tpadbl IPH pENICHUH 3a/1a4;

- yMeTh CBOOOJHO OMEPUPOBATH TOHITHUSIMHU:
coueTaHWe, TEepPEeCTaHOBKA, YHCIIO COYECTAHHWM, YHCIIO
MepecTaHOBOK; OwHOM HEBIOTOHA; yMEHHE TPUMEHSThH
KOMOWHATOPHBIE (DAKTBI W PACCYKACHHS IS PCIICHUS
3aad;

-yMETh OIEPHPOBATh TMOHATUSAMHU: HATypabHOE
YICIIO, IIEJI0€ YKCIIO, OCTATOK MO MOJYJII0, PAllMOHAIBHOE
Y1CIIO, UppalMOHATIBLHOE YHCIIO, MHOKECTBA)
HATYPaJIbHBIX, ICIBIX, PAIlMOHATBHBIX, JICHCTBHUTEIHHBIX|
YICEJ, YMEHHME WCIOJIb30BaTh TMPU3HAKU JEIUMOCTH,
HAaNMEHBIIUKA OOIIUNA OEJIMTEIb W HaWMEHbIIee OOIIee
KpaTHOE, alTOpuTM EBKIMIa m0pu pelIeHWH 3aaad;
3HAKOMCTBO C Pa3IMYHBIMH TO3WIIMOHHBIMH CHCTEMaMHU
CUHCJICHHUS,

- yMeTh CBOOOJHO OMEPUPOBATH TOHATHSIMHU:
CTENICHb C IICJIbIM TOKa3aTejeM, KOPEeHb HaTypaJlbHOH
CTETICHU, CTETICHb C PAIIMOHATILHBIM TTOKA3aTelIeM, CTEIICHH
C  JCHUCTBUTENHHBIM  (BEIIECTBEHHBIM) TOKa3aTelieM,
morapud™M  YHMCiIa, CHUHYC, KOCHMHYC U  TaHTEHC
MPOU3BOJIBHOTO YHUCIIA,

- yMeTh ONEPHPOBATH TMOHSATHUSMU: TOXKICCTBO,
TOXXJIECTBEHHOE npeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHCHMA W  HEPaBEHCTB,
PAaBHOCWJIBHOCTh YPaBHEHWH, HEPABEHCTB M CHCTEM,

allMOHAJIBHBIC,  HMppAIlMOHAIBbHBIC,  TOKa3aTeJbHBIC,




CTENEHHbIE, Jorapu(PMUUYECKUe, TPUTOHOMETPUUECKUE
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMbI; YMEHHE pelllaTh
YpaBHEHUSI, HEPABEHCTBA M CHCTEMbl C TOMOIIBIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEeMbl C T[apaMeTpoM; TMPHUMEHITh YypaBHEHUS,
HEPABEHCTBA, X CUCTEMBI JIJISl PEIICHUS MaTEMaTHUECKUX|
3a/1a4 ¥ 3a7a4 U3 Pa3IMyHbIX 00JIaCTe HayKU U peaibHOU
PKU3HU;

-yMETh CBOOOTHO OMEPUPOBATH MOHATUIMHU: TpaduUK
(byHKIMH, 0OpaTHas (QYHKUMSA, KOMIIO3HLMS (YHKLIUMH,
muHelHas (QyHKIUs, KBaApaTuyHas (QYHKIUS, CTENEeHHAas
(GyHKIUS C IeNIbIM [OKa3aTesieM, TPUTOHOMETPUYECKHUE
¢yHKIMM, OOpaTHbBIE TPUTOHOMETpPUYECKHE (yHKLUH,
nokasareibHass M Jiorapugmuueckas (QyHKIMH; YMEHUE
CTpOUTH TpaduKU (PYHKIMH, BBIIOJHATH MpeoOpa3oBaHus]
rpa@uKoB QyHKIIHIM;

YMEHHE UCIOJb30BaTh rpaduku GyHKIUNA A1
M3Y4YEHUs TPOLIECCOB U 3aBUCUMOCTEN MpHU PEIIeHUH 3a/1ay
U3 IPYTUX y4eOHBIX MPEIMETOB W M3 PEealbHOM KHU3HU;
BEIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MKy BEIINYMHAMU,

yMEHUE CBOOOJHO  OINEPUPOBATH  IMOHATHIMMU:
YETHOCTD byHKUMH, MEPUOANYHOCTD byHKIMH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYyHKIIUH,
DKCTpeMyM  (DYHKIMHM, HauOOJbIIee W HaWMEHbIIEE
3HaYeHUs] (PYHKIMM Ha MPOMEXKYTKE; YMEHUE MPOBOJUTH
MCCIIeI0BaHne (PYHKITUY;

YMEHHE HCIIOJIb30BaTh CBOMCTBA M  TrpaduKy
(byHKIMIA 11 peleHrs YPaBHEHHM, HEPABEHCTB U 334 C
napaMeTpamu; “300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH
MHOJKECTBA PEUICHUM YypaBHEHUN, HEPABEHCTB M UX
CUCTEM;




-YMCTb CBO60I[HO OIICPpHUPOBATH IIOHATUAMMN:
IOCJICA0BATCIIbHOCTD, apI/I(bMeTI/I‘{€CKa$I Imporpeccus,
ICOMCTPHUUCCKAA IIPpOrpeccusd, OCCKOHEYHO y65113a101ua;1

reoMeTpuyeckas  MpOrpeccusi;  yMEHHE  3aJaBaTh
MOCNIEAOBATEILHOCTH, B TOM 4YHCIE€ C TOMOUIBIO
PEKYPPEHTHBIX (hopMyIT;

- YMETh ONEPHUPOBATH MOHATUSMU: HETPEPHIBHOCTH
byHKIMKA, acUMOTOTHl Tpaduka (QyHKIUM, TepBas U
BTOpass TMPOU3BOAHAS (YHKIUH, TEOMETPHUECKHA U
(U3MYECKU  CMBICI  MPOU3BOJHOM, THEpBOOOpa3Has,
OTpeEICHHBIA MHTETpal; YMEHUE HAaXOJUTh aCHUMITOTHI
rpaguka (GyHKIUH, YMEHHUE BBIYHUCIATH IPOU3BOIHBIC
CyMMBbI, TPOU3BEJICHUS, YAaCTHOTO U  KOMIIO3UIUY
(byHKIMIA, HAXOUTh YpaBHEHUE KacaTelbHON K rpaduky|
(b yHKITUH;

YMEHME  HUCHOJB30BaTh  IMPOU3BOJHYIO s
MCCIeOBaHMs (DYHKIMHA, TSI HAXOXKICHHS HAMITydIIeTo
pelieHrss B TMPUKIAAHBIX, B TOM YHCIE COIHUAIbHO-
PKOHOMUYECKUX U (PU3UYECKHX 3aavax, AJsl OTpeaeTeHus]
CKOPOCTH M YCKOPEHHS; HAXOAWTh IJIOMAAN U OOBEMBI
Guryp C TOMOINBI0 HHTETpasia; MPHUBOJUTH IPUMEPHI
MaT€MaTUYeCKOr0  MOJEIUPOBAHUS  C  MOMOUIBIO
nuddepeHnanbHbIX YpaBHEHUIT;

- YMETh OIEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE
YICJIO, COMPSDKCHHBbIE KOMIUIEKCHBIE YHCIa, MOAYJIh U
apryMEHT  KOMIUIGKCHOTO  4mclia, ¢dopma  3aIucy

KOMITJIEKCHBIX 15 (VSh) (reomeTpuueckasi,
TpUTOHOMETpHUUYECKass W anreOpanmdeckas);  YMeTb
[MPOU3BOAUTD apupMeTHICCKIE JIEVCTBUS v
KOMIUJIEKCHBIMA ~ YUCJIAMU; MPUBOJIUTh  MPUMEPHI

M CITIOJIB30BaHHU KOMIIJICKCHBIX YHUCCII,




- yMETb CBOOOJHO ONEPUPOBATH MOHITHUSIMM:
cpenHee apu@meTHueckoe, MeAuaHa, HauboJbllee U
HAaUMEHBIIIEE 3HAYCHHUs, pa3Max, AUCIEPCHsl, CTaHJAPTHOE
OTKJIOHEHWE JUIS OINHCAHUS YHUCIOBBIX JAHHBIX; YMEHUE
MCCIIEI0BATh CTAaTUCTUYECKUE JAHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpaHUuecKux METO0B U 3JICKTPOHHBIX|
cpencTB;  rpaduYecKd  HCCIEAOBaTh  COBMECTHBIC
HAOMIOJICHUST C TIOMONIBIO JHarpaMM pacCEeUBaHUS U
IIMHENHOW PETrPECCHU;

- yMETh HaxXxOOuThb BEPOATHOCTU COOBITHH C
MCIIOJIb30BaHUEM TpaHUUEeCKUX METO/I0B; MPUMEHAThH s
pemieHuss 3agad  (QOPMYJIbI  CIOKEHUS UM YMHOXKEHUS
BEPOATHOCTEH, (POPMYJTy IMOJIHOM BEPOSITHOCTH, (HOPMYILY|
bepHymn, KkoMOMHaTOpHblE (GakThl W (HOPMYIIBL
OLICHMBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHI; yMEHHE
OIepUpOBaTh  NOHATHUAMH:  ClydaliHas  BEJIMYMHA,
pacrpeneneHme BEPOSATHOCTEM, MaTeMaTUYECKOE
OKMJAHUE, MAUCIEPCUsS M CTAaHAAPTHOE OTKIOHEHUE
Clly4yailHOM BEJMYMHBI, (PYHKUMU pacupeineieHus U
[JIOTHOCTH PaBHOMEPHOTO, NIOKa3aTEJIbHOTO 151
HOPMAJIbHOTO DPaCIpEAEIeHU; YMEHHE HCIOJIb30BaTh
CBOMCTBA U3YUYEHHBIX PACIPENCIICHUMN IS PELICHUS 3a/1a4;
3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJBIIHNX YUCEN, METObI
BHIOOPOYHBIX ~ HMCCIECOBAaHUN;  YMEHHUE  IPHUBOJUTH
NpUMephl MPOSIBJICHMS] 3aKOHAa OOJIBIIMX YHCel B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETh CBOOOJHO ONEPUPOBATh MOHATHIMH: TOUKA,
[psiMasi, IUIOCKOCTb, MNPOCTPAHCTBO, OTPE30K, JIyd,
[JIOCKAW YTOJI, ABYTPAHHBIA YIOJI, TPEXI'PAHHBIA YIOJI,
[EpECEKAIOIINECs], MapauIelIbHble M CKPEIIMBAIOIINECS
MpsIMbIEe,  MAPAJUIENBHOCTh M MEPHEHAMKYISIPHOCTH




MPSAMBIX U IUIOCKOCTEH, YIrojl MEXIy MpSIMbIMU, YTOJl
MEXy MPSMOM U TJIOCKOCTBIO, YTOJI MEXKIY IITOCKOCTSIMU;
YMEHUE MCIOJIb30BaTh MPU PEIICHUU 337a4 W3yYCHHbIC
(bakThl W TEOpEeMbl IJIAHUMETPHUH; YMEHHE OIICHHBATH
pa3Mepsl OOBEKTOB B OKpPYXAlOIIeM MHpE; YMEHHUE
OMepupoBaTh  TOHATHSIMH: MHOTOTPAHHUK, CCUCHUE
MHOTOTPAHHHWKA, TMPABWIBHBIA MHOTOTPAaHHUK, IPU3MA,
nupamMuaa, QUrypa u MOBEPXHOCTh BPAIICHUS, UIUHD,
KOHyC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYCa U IIJIMHAPA, MapajlieIbHbIE OCH WM OCHOBAHHUIO,
CeUeHHe Imapa, IUIOCKOCTh, Kacaromasics  cdepbl,
[MIUHApPA,  KOHYyCa; YMEHHE  CTPOUTb  CEUCHHUE
MHOTOTPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (DUTYPHI U
MOBEPXHOCTU BpAIICHUS, UX CEUEHUS, B TOM YHUCIE C
MOMOIIbIO AJIEKTPOHHBIX CPENICTB, yYMEHHUE MPUMEHSThH
CBOICTBA TE€OMETPUYECKUX (PUTYyp, CaMOCTOSITEILHO
(dbopMyIUpOBaTh  ONpEACICHHS  M3y4aeMblx  (uryp,
BBIJIBUTATh THUIIOTE3bl O CBOWCTBAX W TNPH3HAKaX
reoMeTpUIeCKUX (HUryp, 000CHOBBIBATH WIJIM ONPOBEPTATH
MX; YMEHHE MPOBOAUTH Kiaccuukamuio ¢Guryp mo
pasTUYHBIM ~ TMPU3HAKAM, BBITIOJHATH  HEOOXOIMMBIC
TOTIOJTHUTETBHBIC TTOCTPOCHUS;

-yMe€Thb  CBOOOJHO  OMEPUPOBATH  MOHATHSIMHU:
miomanas GUrypel, 0o0beM (QUryphl, BeIMYMHA YIJIA,
PACCTOSIHME OT TOYKU JO TJIOCKOCTU, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSIMU, IUIOINIA b
chepsl, IJIOMAAb TOBEPXHOCTH MUPAMUIBI, TMPU3MBI,
KOHyCa, IWJIWHApa, 00beM Ky0a, TPsIMOYTOJIBHOTO
napauielenuneaa, MOUPAMUAIbl, TPU3MBL,  [UAJIUHAPA,
KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHE O00BHEMOB
no100HBIX GUTyYp;




- yMeTb CBOOOJHO OMNEpUPOBATH MOHATUSIMHU:
NBIDKEHUE, TMapajuieNibHbI  [EepEeHOC, CUMMETPHUS Ha
MJIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
mojo0usi, TOoMOOHBIC (UTYPHI; yMEHHE paclo3HABATh
paBHBIE U MOAOOHBIE (PUTYpPBHI, B TOM YHCJIE B MPHUPOJE,
MCKYCCTBE,  apXUTEKType;  YMEHHE  HCIOJIb30BaTh
reOMETPUYECKUE OTHOILICHMS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (UIMHA, YTOJl, TUIOMaab, 00bEM) IPU PEIICHUY
3a/a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U U3 PEAIbHOU
PKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITHUSIMMU:
[IPSIMOYTOJIBHASI CUCTEMa KOOPAUHAT, BEKTOP, KOOPAUHATHI
TOYKM, KOOPJAWMHATBI  BEKTOpa, CyMMa  BEKTOpPOB,
[IPOU3BEJCHUE BEKTOPA HA YUCIIO, PA3JI0KEHHUE BEKTOPA 110
0asucy, CKaJIsIpHOE IIPOU3BECHUE, BEKTOPHOE
[IPOU3BEICHUE, YIrOJ MEXIy BEKTOpPAMHM; YMEHHE
MCIIOJIb30BAaTh BEKTOPHBIA M KOOPJAWHATHBIM METOH s
pELIeHUs TEOMETPUUECKUX 3a7a4 U 3a/1a4 APYruX y4eOHbIX
[IPEIMETOB; ONEPUPOBATH MOHATHSAMHU: MaTpuua 2x2 u
3x3, ompenenuTeNb MaTpHUIlbl, T€OMETPUYECKUN CMBIC]T
ONPENETUTENS;

- YMETb MOJEIMPOBATh peajbHblE CHUTyalUWd HA
SI3IKE MATEMATUKH; COCTABIIATH BBIPAXKEHUS, YPABHEHHS,
HEPaBEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJayH,
MCCJIEN0BATh TIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM
anmaparta aiareOppl, WHTEPIPETHPOBATH TMOJYUYCHHBIN
pe3yibTaT; CTPOUTh MAaTEMAaTUYECKUE MOJIEIU C TIOMOILBIO
r€OMETPUYECKHUX MOHATHI U BEJIMYUH, pelIaTh CBA3AHHBIC
C HUMU PAKTUYECKUE 3a/1auu; COCTAaBJISTH
BEPOSITHOCTHYIO MOJIEJb u UHTEPIPETUPOBATH
MOJIYYEHHBIM PE3yJbTaT; pellaTh MNPUKIAIHBIE 3aJa4d




CpPEACTBAaMHM MAaTEMAaTHYECKOrO0 aHajau3a, B TOM YHCIE
COLIMAJIBHO-DPKOHOMHYECKOTO M (PU3UYECKOTO XapaKTEPa;

- yYMEHHUE BBIOMpaTh NOIXONAIIMNA METOH JJis
pEILICHUS 3aJ1a4l; IOHUMAHUE 3HAYMMOCTH MATEMATUKH B
M3YUYCHUU TPUPOAHBIX M OOIIECTBEHHBIX MPOILIECCOB H
SBJICHHWI; yYMEHHE pAacCIlO3HABaThb IMPOSBJICHUE 3aKOHOB
MATEMATUKH B HCKYCCTBE, YMEHHUE IPUBOJIHUTH MPUMEPHI
MATEMATUYECKUX OTKPBITUM POCCUMCKOM W MHUPOBOH
MATEMATUYECKON HAYKHU

OK 02 Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[MOKMCKa, aHAIN3a U
MHTEPIpPETAINH
nHbOopMaIuu, u
MH(pOpMAITMOHHBIC
TEXHOJIOTUU ISt
BBITTOJTHEHUS 337124
podecCUOHAIBHOM
NesATeIbHOCTH

B oGnactu
[MO3HAHMUS:

- c(OPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKu U OOIIECTBEHHOM MPaKTUKH,
OCHOBAaHHOTI'O Ha JIAAJIOTe KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa
B MOJINKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW W
UUTATEIIbCKOM  KYJBTYphl KAaK  CpPEICTBA
B3aUMOJCHUCTBUSA MEXY JIOAbMH U MO3HAHUSA
MUpa;

- OCO3HaHME ILEHHOCTM  HAY4YHOWU
NIESITEIbHOCTH, TOTOBHOCTH — OCYLIECTBIISTH
[IPOCKTHYIO 51 HCCIIEI0BATEIIbCKY IO
NeATeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

Osnanenue YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU JICUCTBUSMHU:

B) paboTa ¢ UHpOpMaLIUEH:

- BJAQACTh HABBIKAMU  IOJYyYEHUS
nH(pOpMaIMu U3 UCTOYHUKOB Pa3HBIX THIIOB,

OCHHOCTHU Hay4HOI'O

- YMETh OINEpPUPOBATH MOHSATHUSMU: pPAIMOHATILHAs
byHKIMS, TOKa3aTeabHas QYHKIM, cTereHHas (yHKIUS,
norapudmMuyeckass — QYHKIUSA,  TPUTOHOMETPUUYECKUE
byHKIMHU, 00paTHBIE PYHKIIMU; YMEHUE CTPOUTH TpaduKy
M3YYEHHBIX (PYHKIUH, HCIOJNb30BaTh Tpaduku Mpu
M3YYCHUU TIPOIIECCOB W 3aBUCHUMOCTEH, IPHU pEIICHUN
3ajlad W3 JAPYTHX YYEOHBIX TIPEIMETOB W 3a1ad M3
peaNbHOM JKW3HH; BBIPAKATh (OPMYyJIaMH 3aBHCHMOCTH
MEXTy BEIMYUHAMU;

- yMeTh ONEPUPOBATH MOHATHUIMH:
TOXJICCTBCHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHCHMA W  HEPaBEHCTB,
PAaBHOCWJIHBHOCTh YPaBHEHUH, HEPABEHCTB M CHCTEM,
palMoHAJIbHBIC,  HppalMOHAIbHBIE,  TOKa3aTelbHBIC,
CTENIEHHBIC, JIOTapU(PMUYECKHUE, TPUTOHOMETPUUECKUE
YpaBHEHUSI, HEPABEHCTBA U CHUCTEMbI; YMETh peIlaTh
YpaBHEHUSI, HEPABEHCTBA M CHCTEMBl C TOMOIIIBIO
Pa3TUYHBIX TIPUEMOB; PEIIaTh YPABHECHHMsI, HEPABEHCTBA U
CUCTEMBI C TIApaMETPOM; TPHUMCHITh  ypaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JIJIS PEIICHUS MaTeMaTHYECKHX
3a/1a4 ¥ 3a71a4 W3 Pa3IMuHbIX 00JIaCTel HayKH U peaibHOU
KU3HU,

TOKIECTBO,

CaAMOCTOATCIIBHO OCYIICCTBJIATH ITIOHUCK,




AHAJM3, CUCTEMATH3alHUI0 U HHTEPHPETALUIO
nH(OpMAIMU pa3UYHBIX BHUJIOB U  (QopM
[TPECTABIICHHUS;

CcO3/laBaTh TEKCThl B Pa3JIMYHBIX
dbopmarax ¢ ydeToM HazHAYCHUS HHDOpMAIUH

151 (SN (S04 ayJUTOPUH, BbIOWpas
ONTUMAJIbHY!0  (GOpMy TPEACTABICHHUS U
BU3yaTN3alNY;

- OIICHUBATh JIOCTOBEPHOCTB,

IIErMTUMHOCTD MH(OpPMAIINH, €€ COOTBETCTBUE
[IPAaBOBBIM U MOPaJIbHO-ITUYECKUM HOpPMaM;

- HCII0JIb30BaTh CpEICTBA
MHQOPMAIIMOHHBIX M KOMMYHHKAIIUOHHBIX|
TEXHOJIOTUH B  PEUICHMM  KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
Bagad c co0JIroIcHuEM TpeOOoBaHUM
SPrOHOMUKH, TEXHUKHU 0€30MacHOCTH,

TUTHEHBI, pecypcocOepexeHusi, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIMOHHOU
0e301acHOCTH;

- BJIaJIETh HaBBbIKAMHU PACIO3HABaHUS U
3alUTl  MH(pOpManuu, HWHOOPMAMOHHON

yMETh CBOOOJHO ONEPUPOBATH TMOHITHIMH:
NBIOKCHHE, TMapajlIebHBI TEPEeHOC, CHUMMETpPUS Ha
MIOCKOCTH W B MIPOCTPAHCTBE, IMMOBOPOT, IIPeoOpa3oBaHue
momo0usi, ToM00HBIE (UTYpPHI; YMETh pPaclo3HaBaTh
paBHBIE W MOAOOHBIE (DUTYpPHI, B TOM YHCIE B TPHUPOJE,
HNCKYCCTBE, apXUTEKTYPE; yMETh WCITOJIB30BATH
rCOMETPUUYCCKUE OTHOIICHHS, HAXOAUTh T€OMETPUUCCKUC
BEITMYMHBI (JJTMHA, YTOJ, IUIOMIAlb, 00bEM) MPU PEIICHUN
3ajlad W3 JPYTUX YYCOHBIX MPEAMETOB W W3 PEaTbHOU
PKU3HH

0E30IT1aCHOCTH JIMYHOCTU




OK 03 IInanupoBath 1
peann30BbIBaTh
COOCTBEHHOE
MpoQeCCHOHAIBEHOE U
ITUYHOCTHOE Pa3BUTHE,
MPEANMPUHUMATEITECKYIO
e TeTLHOCTD B
mpodeccuoHabHOM cdepe,
MCITOJTB30BATh 3HAHUS 10
(hMHaHCOBOM T'PaMOTHOCTH
B Pa3TUYHBIX )KMU3HEHHBIX
CUTYaIsIX

B oOnacti JAyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHMS:
C(OPMHUPOBAHHOCTh HPABCTBECHHOT'O
CO3HAHHMS, STUICCKOTO TIOBEICHUS;

- CITOCOOHOCTH OIICHWBATh CHUTYAIUIO U

[IPUHUMATb OCO3HAaHHBIC PCUICHU:,
OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHEBIC
HOPMbI 1 ICHHOCTH,

- OCO3HaHUuC JIUYHOI'O BKJIaga B|

[MOCTPOEHUE YCTOMYMBOTO OYIyILIETO;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM
ponuTensM U (WIU) APYTUM YJIEHAM CEMbH,
CO3JAHUI0 CEMBH Ha OCHOBE OCO3HAaHHOTO
[PUHATUS LEHHOCTEW CEMEMHOW IKU3HU B
COOTBETCTBHUM C  TpaguUUsAMH  HapOJOB
Poccuu;

OBnanenue YHHUBEPCATbHBIMU
PEryJIATUBHBIMU JEUCTBUSMU:

a) caMOOpraHu3aIus:
CaMOCTOATENIbHO  OCYILECTBIIATH
MMO3HABATEIbHYIO JCSTEIbHOCTb, BBISBIATH
npoOJemMbl, CTaBUTb W  (POPMYIUPOBATH
COOCTBEHHbIE 3aJaud B 00pa30BaTENIbLHOM
NEeATeIbHOCTH U )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITEJIbHO COCTaBJISITh  ILIaH
perieHus] MpoOJIeMbl C YYETOM HMMEIOIINXCS

PECypcOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[TPEIIIOYTCHUM;
- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIocOOCTBOBAaTh  (POPMUPOBAHUIO U

[TPOSIBJICHUIO IIHPOKOW JPYAMIMHA B PA3HBIX

- YMETh OTEepPUPOBATH MOHATHSIMH: PAIMOHAIBHEIE,
MppalMOHAIILHBIC, NOKa3aTeNbHEIE, CTETICHHBIE,
orapuMuyueckre, TPUTOHOMETPUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEPHUPOBATH TOHITHIMHU: MHOTOTPAHHUK,
CeueHHEe MHOTOTpaHHUKa, Ky0, mapajuiesienunes1, npu3ma,
nupamMuaa, QUrypa ¥ MOBEPXHOCTh BPAIICHUS, AIUHD,
KOHyC, TImap, cdepa, cedeHus QUTypsl BpaIICHUS,
MIOCKOCTh, Kacatomiasicsi cdepbl, IIMHAPA, KOHYca,
MJI0MIAb TOBEPXHOCTH THUPAMHJIBI, TPU3MBI, KOHYCA,
[AJIMH]IPA, IJIOIIA/Ib cdepsl, o0BeM KyOa,
MPSIMOYTOJILHOTO MapasuielienuIieia, MUpaMuIbl, MPU3MBI,
[WIMHApPA, KOHyca, IlIapa; YMEHHE  H300pa)katrhb
MHOTOTPAHHHUKHU U TIOBEPXHOCTH BPAILICHUS], UX CEYCHUS OT

PYKH, C TIOMOIUBIO YEPTEKHBIX HMHCTPYMEHTOB U
DIIEKTPOHHBIX CPEICTB; YMETh PACIIO3HABATh CHUMMETPUIO
B IIPOCTPAHCTBE; YMETh pPACIO3HABATH IPABUIBHBIC
MHOTOTPaHHUKU;

- YMETh ONEPUPOBATH MOHATHUAMU: NPSIMOYTOJIbHAS
cucTeMa KOOpAWHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOODAMHATBI BEKTOpA, CKAJIAPHOE ITPOU3BEACHUE, YTOJ]

MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpa Ha YMCIO; HAXOAUTh C IMOMOIIbIO H3YYEHHBIX
(bopMyJl KOOpPAMHATHI CEPEIMHBI OTpe3Ka, PacCTOSHUE
MEK]Ty ABYMSI TOUKAMHU




001acTAX 3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOU
00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIOJIB30BATh MPUEMBI PEPIICKCUU IS
OIICHKHU CUTYAIlNH, BEIOOpA BEPHOTO PEIICHUS;

- yMeTh  OIICHMBaTh PHUCKH U
CBOCBPEMEHHO MPUHUMATh PEIICHUS IO WX
CHUKCHHUIO;

B) DMOITMOHAJIbHBIN WHTEJUICKT,
MpeInoararoui chOpMUPOBAHHOCTH:

BHYTPEHHEW MOTHBAIIUH, BKIIIOYAIOIICH
CTpEMJICHHE K JOCTHKEHHUIO IIEJIM U YCIeXy,

OITHMU3M, WHUIIMATUBHOCTD, YMEHHUE
IICICTBOBATD, HUCXOs u3 CBOUX|
BO3MOKHOCTEH;

- OMIIaTUH, BKJIIOYAIOMICH CIIOCOOHOCTH
[MOHUMATh YMOLIMOHAJILHOE COCTOSTHUE APYTHX,
VUUTBIBAT  €M0  NPU  OCYIIECTBIICHUH|
KOMMYHHUKAIIMHU, CIIOCOOHOCTh K COUYYBCTBHUIO
1 CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIINX

CIIOCOOHOCTh ~ BBICTPauMBaTh OTHOIICHUSI C
NIPYTUMH  JIIOJIbMHU, 3a00TUTBCS, MPOSBIISITH
MHTEpEC U pa3peniaTh KOHMIUKTHI
OK 04 3ddextuBHO TOTOBHOCTH K CaMOpAa3BUTHIO, - YMETh ONEPUPOBATH MOHATUAMU: CIyHYANHBIN OIBIT
B3aMMO/ICHCTBOBATh U CaMOCTOSITETIbHOCTU U CAMOOIIPEIEICHUIO; W ciaydailHOe COOBITHE, BEPOSITHOCTh  CIy4YaiHOTO
paboTaTh B KOJUICKTUBE U -OBJIAJICHUE HaBbIKAMHU y4eOHO-/COOBITHS, YMETh BBIYUCIIATD BEPOSITHOCTD C
KOMaH]1e MCCIIeI0BATENBCKOM, MIPOCKTHOMU UUCIIOIb30BaHUEM TpadUueCKuX METOJOB; MPUMEHSATH
COLIMAJIBHOM AESITENbHOCTH; dbopMyJIBI  CIOKEHHMSI M YMHOXKEHHUS BEpPOSTHOCTEM,
OsnazieHue YHUBEPCATbHBIMUKOMOUHATOPHBIE (haKThl U (HOPMYJIBI TIPU PEIICHUU 3a]1a4;

KOMMYHHKAaTHBHBIMHA HCﬁCTBHHMHI

OLCHMBATH BCPOATHOCTH PCAJIbHBIX CO6BITI/II\/’I; 3HAaKOMCTBO




0) coBMecCTHasl IeSITENbHOCTb:

MOHUMATh u UCIIOJIb30BAaTH|
MperuMyIecTBa KOMaHTHOM u
WHIUBUy AIbHON paOOTHI;
NpUHUMATL  IICJH
NEeATeIbHOCTH, OpraHU30BHIBATH 17
KOOPIMHUPOBATH JEHCTBUS o ee
JIOCTIDKCHUIO: COCTaBIIAITh IIJIaH JICMCTBUM,
pacupenessaTh pPoJM € yYYETOM MHEHUH
VIACTHHKOB o0CyXaThb pe3yIbTaTHI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBHITIOJIHSITH PabOTy
B YCJOBHUSIX pPEAJIbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
OCYILIECTBIISITh MO3UTHUBHOE
CTpAaTeTUYECKOE TOBEJACHUE B Pa3JIMYHBIX
CUTyallWsIX,  TPOSBIATH  TBOPYECTBO |
BOOOpakeHUe, OBITH MHUITHATHBHBIM.

OBnanenue YHUBEPCATbHBIMU
PETYISATUBHBIMU JTCHCTBUSMU:

') OpUHATHE Ce0s U IPYTUX JTIOJICH:
IPUHUMATh MOTHUBBI M apTyMEHTHI
PYTUX JIOACH NpU aHAIU3€ pPe3yJbTaTOB
e TeTbHOCTH;

NpU3HABaTh CBOE TMPAaBO W IMPaBO
PYTUX JIFO/IeH Ha OIUOKH;

- pa3BHUBaTh CIOCOOHOCTH TIOHUMATH

MUD C IIO3UIMH IPYTOTO YeJIOBEKa

COBMECTHOU

CO CIy4YalHBIMM BEJIMYMHAMHU; YMEHUE IPUBOJHUTH
MpUMEpPbl  MPOSBICHUS 3aKOHA OOJBIIMX YHCENT B
[PUPOIHBIX U OOLIECTBEHHBIX SABJICHUSIX;

- yMeThb CBOOOJHO ONEPUPOBATH TMOHSATHSIMH:

CTEIIEHb C IEJIBIM [I0Ka3aTelieM, KOPEHb HaTypaJlbHOU

CTETICHU, CTETICHb C PAallMOHATILHBIM TIOKa3aTeJIeM, CTCTICHB,
C  JICUCTBUTENbHBIM  (BELIECTBEHHBIM)  IOKa3aTelieM,
morapud™M  YHWCiIa, CHHYC, KOCHHYC ¥  TaHTCHC
MPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPHUPOBATH MOHATUSIMH:
rpaguk GyHkIMH, oOpaTHas (QYHKIMS, KOMIO3HUIIUS

byHKIMA, TUHEHHAs (QYHKIUSA, KBaJpaTH4HAs (YHKIUA,

cTeneHHas  (QyHKOUS  C  LeJIbIM  [OKa3aTelieM,
TPUTOHOMETPUUECKUE byHKIUH, oOpaTHbIe
TPUrOHOMETpUUYECKHe  (YHKUUHU, TOKa3aTelibHas U
morapudmuueckas (QpyHKIMH; YMEThb CTPOUTh TIpaduky
(GyHKIUN,  BBIMOJHATH  MpeoOpa3oBaHus  rpadUKoB
byHKIUH;

- yMETh WCHONb30BaTh TIpapukd (QyHKIUN A7

M3Y4YECHUS MTPOLIECCOB M 3aBUCUMOCTEH TMPH peIIeHUH 3a/1aY]
W3 JAPYruX yYeOHBIX MPEIMETOB M W3 PEaNbHOW >KU3HU;
BEIPAXKATH dbopmynamu 3aBHCHMOCTH MEXKTY|
BEITMIMHAMU;

- CBOOOJHO OINEpPUPOBATH MOHATHSIMH: YETHOCTb
GyHKIMHA, TEPUOJUYHOCTh (YHKIIMH, OTPAHMYEHHOCTH
(yHKIIMH, MOHOTOHHOCTh ()YHKIIUH, SKCTPeMYM (yHKIIUH,
HauOoJIbIlIee ¥ HaWMEHbIIIEe 3HAYeHUA (YHKIUH Ha
POMEXKYTKE; YMETh MPOBOIUTH HCCIIe0BaHNE QYHKINHY;
yMETh HCIIOJIb30BaTh CBOWCTBA © Tpaduky
(byHKUMIA )1 pellleHrs YpPaBHEHH, HEPABEHCTB U 3a]a4 C
napaMeTpamu; M300pakaTh Ha KOOPAMHATHOM IMJIOCKOCTH




MHOKECTBA PpEIICHUNA ypaBHEHWH, HEPABEHCTB M HX
CUCTEM

OK 05 OcyuiecTBasiTh
YCTHYIO U IUCbMEHHYIO
KOMMYHHUKAIIMIO Ha
FOCYapCTBEHHOM SI3bIKE
Poccuiickon denepanuu ¢
Y4ETOM OCOOCHHOCTEH
COITMAJILHOTO U
KyJIbTYPHOTO KOHTEKCTa

B 006sacT 3cTeTH4EeCKOro BOCIIUTAHUS:

- JCTETHUYECKOE OTHOULIEHHE K MHUpY,
BKJIIOYasi OCTETHUKY ObITa, HAy4yHOro WU
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TpyJda U
OOIIIECTBEHHBIX OTHOIIEHUI;

- CIIOCOOHOCTH BOCITPUHUMATH,
pa3iuuHble BHUIBI HCKYCCTBA, TPAAMUIUUA U
TBOPUYECTBO CBOEr0 M JIPYTMX HapOOB,
OLyIIaTh  AMOIMOHAIBHOE  BO3JCHCTBUE
HCKYCCTBA,

- yOeXAEHHOCTh B 3HAUYUMOCTH IS
IIMYHOCTH U OOILIECTBA OTEYECTBEHHOIO U
MHPOBOT'O HCKYCCTBa, STHUYECKHUX|
KyJIbTYPHBIX  TpaauLui HapOJHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CAaMOBBIPQXCHHUIO B
pa3HbIX  BUJAX HUCKYCCTBa, CTPEMJICHUE
POSIBIISATH KaUeCTBa TBOPUECKOM JINYHOCTH;

OBnanenue YHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBHUSIMH:

a) oOIIeHue:

- OCYHIECTBIISITh KOMMYHHUKALlUd BO
BCex chepax KU3HH;

- pacrio3HaBaTh HEBEpOAIbHBIE CPEACTBA
OOIIeHUsI, TMOHUMATh 3HAUYEHUE COLUAJIbHBIX|
3HAKOB, pacrno3HaBaTh IPEINOCHUIKH
KOHQIMKTHBIX ~ CUTyalluii WU CMSI4aTh

51

- YMETb ONEPUPOBATh MOHATHUSIMHU: CpPEIHEE
apupmMeTnyecKkoe, MearaHa, Haubosblee U HauMEHbIIEe
3HAUECHUS, pa3Max, JUCIIEPCUs], CTAHAAPTHOE OTKIOHEHHUE
Y1 CIIOBOTO Habopa; YMEHHE U3BJIEKATb,
MHTEPHPETUPOBATh HH(MOpPMAIUIO, TPEACTaBICHHYIO B
Ta0nuIax, Ha JuarpaMMmax, TpadukKax, OTPaKaIOIIYIO
CBOMCTBA pEaAJIbHBIX MPOIIECCOB U SIBIICHUM; MIPEACTABISATh
MHpOpMAIIMI0O C TMOMOIIBIO TalOIUIl W  JUArpaMM;
MCCIIeIOBaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCIE C
MPUMEHEHUEM TpaUUYECKUX METOJO0B M BJIEKTPOHHBIX|
CPEACTB;

- YMETh OIEpPUPOBATh MOHATUSAMH: TOUKA, MpsMas,
[JIOCKOCTb, MIPOCTPAHCTBO, JBYTPAHHBII yrod,
CKpEILHUBAIOIINECS psiMbIE, NapaieIbHOCTh 17|
[EPIICHIUKYJISIPHOCTD NPSIMBIX U TUIOCKOCTEHN, YTOJ MEXKTY)|
MPSIMBIMH, YTOJl MEXAY HNpPSMOM M IUIOCKOCTBIO, YTOJ
MEXKJy IUIOCKOCTSMHM, pAacCTOSIHUE OT TOYKH  JO
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMH, PacCCTOSHUE
MEK]Ty TIJIOCKOCTSIMU;

- yYMETh WCHOJIb30BaTh TMpU pPEHICHUU 3a]ay
M3yUeHHbIE (AKTBI W TEOPEMbl TUIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPY:KAIOIIETO MUpa

KOH(DJIUKTHI;




- Pa3BCPHYTO MU JIOITMYHO HU3JIaraTb CBOIO
TOYKY 3pCHHUA C HCIIOJIB30BAHHCM A3bIKOBBIX
CPCIACTB

OK 06 IIposiBnAThH
rpaKIaHCKO-
MaTPUOTHYECKYIO
MO3UIIHIO,
NIEMOHCTPUPOBATH
O0CO3HaHHOE MOBEJICHUE Ha
OCHOBE TPAIUITUOHHBIX
0011eYETI0BEUECKUX
[IEHHOCTEH, B TOM YHUCJIE C
Y4E€TOM TapMOHU3AINH
MEKHAITMOHATBHBIX 1
MEKPEITUTHO3HBIX
OTHOIIECHUM, TPUMEHSTh
CTaHAApTHI
QHTUKOPPYIIIHOHHOTO
MMOBEICHUS

- OCO3HaHHUE 00y4YaromuMHUCS
[POCCUNCKON TPAXKJAHCKOW WJICHTUYHOCTH;

- LIEJICHAITPABJICHHOE pa3BUTHE
BHYTPCHHEW IO3UIMA JIMYHOCTA HA OCHOBE
ITyXOBHO-HPABCTBEHHBIX IIEHHOCTEW HapOJIOB
Poccuiickon ®denepauuu, HUCTOPUUYECKUX U

HAIMOHAIBHO-KYJIBTYPHBIX TpauIInH,
bopmupoBaHue CUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO MUPOBO33pPEHUS,
MPABOCO3HAHUS, HKOJOTHYECKON KYJIBTYPHI,
CIIOCOOHOCTH  CTaBUTh 1€IM U  CTPOUTH

PKU3HCHHBIC TJIaHBI;

B wacTtu rpaxaaHckoro BOCIHUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYLIHOHHBIX
MpaB U OO0S3aHHOCTEH, yBa)KEHHUE 3aKOHA U
[IPABOIIOPSIIKA;

- MIPUHATHE
HaIlMOHAJILHBIX,
T'YMAHUCTUYECKUX
[ICHHOCTEH;

- TOTOBHOCThH MIPOTUBOCTOSITh
MJICOJIOTHM  DKCTPEMHU3MA, HAIlMOHAJIM3MA,
KceHohoouwu, JTACKPUMUHALINU 1o
COITMaJIbHBIM, PEIUTHUO3HBIM, pacoBbIM,
HAIIMOHAJIbHBIM MIPU3HAKAM;

- TOTOBHOCTb BECTH

TpaJAMIIMOHHBIX
001IIeYEI0BEYECKHUX|

u ACMOKPATHYICCKHX

- YMETh ONEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS
CUCTEMA KOOpJHWHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpPJIMHATBI BEKTOPA, CKAaJSPHOE NPOU3BEIACHHE, YTOJI

MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIICHUE
BEKTOpa Ha YMCIO; HAXOAUTh C TMOMOIIbIO H3YYEHHBIX
bopMyn KOOpPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXTy IByMSI TOUKaMU;

-yM€Tb BBIOUpATh MOJXOJSAIINN W3YYEHHBIM METO]
ISl pelieHusl 3ajJadd, pacro3HaBaTh MaTEMaTUYECKUE
(bakThl W MaTeMaTU4YeCKHe MOJIETM B MPHUPOIHBIX U
OOIIECTBEHHBIX  SIBICHUSAX, B  HCKYCCTBE; yMCHHUE
MPUBOJANTh  NPUMEPHI  MAaTEMATHYECKHX  OTKPBITHH
POCCUHCKOW M1 MUPOBOM MAaTeMaTUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATUAMU: CITyIaWHBINA OTIBIT
W CciaydailHOe COOBITHE, BEPOSTHOCTH  CIyYalHOTO
COOBITHS; yMETh BBEIYHCIISTH BEPOSITHOCTH C
MCIIOJIb30BAaHUEM Tpaduueckux MeETO/OB; MPUMEHSTH
(bOpMyTIBI  CIOXEHUST UM yMHOXKEHHSI BEpOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (POPMYJIBI TIPU PEIICHUN 3a]1ay;
OIICHUBATh BEPOSITHOCTU PEAbHBIX COOBITHIA; 3HAKOMCTBO
CO CINy4YallHBIMH BETUYMHAMH; YMEHHE TIPUBOJIUTH
MpUMEpPHl  TPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX

COBMECTHYIO




NEATENIbBHOCTh B HMHTEpECax TI'PaKJaHCKOTO
0OIIECTBA, y4acTBOBaTh B CAMOYNPABICHUU B
o011e00pazoBaTenbHON OpraHHu3aluu 51
ITETCKO-FOHOIIECKUX OPraHu3alusX;

-  YMEHHE  B3aUMOJICMCTBOBATH  C
COLMAIBHBIMUA UHCTUTYTAMU B COOTBETCTBHHU C
X QYHKITUSIMH 1 HAa3HAYCHHUEM;

- TOTOBHOCTb K TYMAaHHTAPHOU W
BOJIOHTEPCKOM JIESITENbHOCTH;

MaTPUOTUYECKOTO BOCHUTAHMUS:

- c(hOpMHUPOBAHHOCTh  POCCHICKOMU
FPaXIAHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBOXXEHHUsI K CBOEMY Hapoay, YYBCTBY|
OTBETCTBEHHOCTU mniepen PoauHou, ropaoctu
3a CBOM Kpal, CBOK PoauHy, CBOM S3BIK U

KYJIbTYPY, MPOIILIOE " HaCTOSAIICE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;
- LIEHHOCTHOE OTHOIIIEHUE K

roCyJapCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY)
U TPUPOJHOMY HACICAWIO, IMaMITHHKAM,
TpaJuIusIM HapoJaoB Poccuu, TOCTHXEHUSIM
Poccun B Hayke, HCKyCCTBE, CHOpTE,
TEXHOJIOTHSIX U TPYIIE;

- ujieiHas yOeKIEHHOCTh, TOTOBHOCTH K
CITyKECHUIO 151 3alATE OrteuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

OCBOEHHBIE oOyyJarorumucs
MEXITPEIMETHBIC TIOHITHS W YHUBEPCAIbHBIC
yaeOHbIE JeNCTBUSA (perynsTUBHBIE,
MM03HABATEIIbHBIC, KOMMYHHKATHBHBIC);

- CIIOCOOHOCTh WX HCIOJb30BaHUS B




MO3HABATEIILHOM W COIMAIIBHON TPaKTHKE,
rOTOBHOCTh K CaMOCTOSITEIIEHOMY|
TUTAHUPOBAHUIO W OCYIICCTBIICHUIO YUYeOHOH
e TCIIBHOCTH, OpraHu3anud  y4eOHOTO
COTpYTHHYECTBA C MeAarornIecKuMy|
pPaOOTHUKAMU M CBEPCTHHKAMH, K y9acTHIO B
[MOCTPOCHHUHU WHIMBUTyJIbHOH
o0Opa3oBaTeIbHON TPACKTOPHH;

OBJIAJICHUE  HaBBIKAMH  y4eOHO-
HICCJICIOBATEIILCKOM, MPOEKTHOU )51
COLMAJIbHON JACSITEIbHOCTH

OK 07 ConeiictBoBaTh
COXPaHEHUIO OKPYIKAIOIIEH
Cpenbl,
pecypcocOepekeHHIO,
[IPUMEHSThH 3HaAHUS 00
M3MCHCHUU KIIMMAaTa,
[PUHIUIIBI OEPEXKITIUBOTO
MPOM3BOICTBA,

A PeKTUBHO JelCTBOBATh B
UPE3BBIYAMHBIX CUTYAITHSIX

- HE MPUHUMATh JICUCTBUS, PUHOCSIIINEC
BpEI OKPYKAIOIIEH CPEE;

- YMETh MIPOTHO3UPOBATH
HeOJIaronpusTHRIC IKOJIOTHYECKHUE
[MOCJICACTBUS MOPEANPUHUMAECMBIX JICHCTBUH,

MpeoTBpallaTh ux;

- pacIIUPUTh OMBIT  JACATEIHHOCTHU
DKOJIOTUYCCKON HANPaBICHHOCTH;
- pazpabaTbiBaTh IUUIaH  pEIICHUs

NpoOJeMbl C YYETOM aHajiu3a HMEIOIINXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYLUECTBIIITh  I€JICHAINPABIICHHBIN
[OMCK IepeHoca CpeACTB U CIOcoOO0B
encTBUS B MPOGECCHOHANBHYIO CPEey;

- yMeTh MEPEHOCUTh 3HAaHHUS B

MO3HABATEJIbHYI0O M TPAKTHYECKYIO0 00JIacTy
PKU3HENEATEIbHOCTH;

npearatb  HOBBIE  INPOEKTBHI,
OLIEHWBATh MWJEW C TO3WLHU HOBHU3HBI,

YMCTh  OIICPHUPOBATH IMOHATHAMMU: (bYHKIII/IH,
HCIIPCPbIBHAA Q)YHKHI/IH, IIPpOU3BOAHA, HepBoo6pa3Ha;1,

OIPEICJICHHBIN MHTETPAI; YMETh HAXOAUTh IMPOU3BOIHbBIC
DJIEMEHTApPHBIX  (YHKIHUM, HCHOIB3YS  CIPaBOYHBIC
MaTepuabl; HCCIEA0BaTH B MNPOCTEHMIINX  CIIydasx|

(GyHKIIMM Ha MOHOTOHHOCTH, HAXOJUTh HAWOOJBIIHE U
HAaMMEHbIIIME 3HAYeHUs (YHKUIUH; CTPOUTH TIpaduKu
MHOTOWICHOB C UCITOJIb30BAaHUEM amnmaparaj
MaTEeMaTHYECKOTO aHalIn3a; IPUMEHSThH TPOU3BOJIHYIO MPHU
pEIICHUM 3aJad Ha JBWKCHHE, pEIIaTh MPAKTHKO-
OpUEHTHUPOBAHHBIC 33/1a4X HAa HAWOOJIbIIINE U HAUMEHbIIINE
3HAUCHUS, Ha HAXOXKJEHUE MTyTH, CKOPOCTH U YCKOPEHUS;
yMETh OMNEPUPOBATH TOHSATUSMU: JIBIDKCHHE B
MPOCTPAHCTBE, TMOAOOHBIE (GUTYPHI B IPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHUE IUIOMIAEH IOBEPXHOCTEN U
00BEMOB TTOTOOHBIX (UTYp TIPH PEIICHUU 3a]1aY;

YMETh BBIUUCIIATH TEOMETPHUYCCKUE BEIIMYNHBI
(mMHa, yroJ, IIomnaab, 00beM, IONAahL MTOBEPXHOCTH),
MCITOJIB3YS M3YYCHHBIE (DOPMYJIBI K METOBI

OPUTHHAJIbHOCTH, HpaKTPIIIeCKOP'I 3HAYMMOCTH,




JaBaTb OLCHKY HOBBIM CHTYallUsAM,
BHOCHUTDH KOPPECKTHUBLI B JACATCIBbHOCTD,
OICHUBATb COOTBCTCTBUC PC3YJIbTATOB LM

IIK 1.1. PaccuutwsiBaTth
[oKa3aTesr MPOSeKTOB
OI0KETOB OO KETHOM

BIaACThb HaBBbIKaMH [MOJIy4CHUA
I/IHCbOpMaI_[I/II/I N3 MCTOYHHMKOB pPa3HBIX THIIOB,
CaAMOCTOATCIIBHO OCYHICCTBIIATDH IIOUCK,

- YMETh peniaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B
TOM YHCJIE Ha MPOLEHTHI, JOJM U YaCTH, HA JBHKECHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIyT, HAJOTH, 3aJa4d U3

cucteMbl Poccuiickoit aHaIN3, CUCTEMATHU3AIMI0 W WHTEPIPETANHUIOOOIACTH  YIOPaBICHUS  JUYHBIMH W CEMCHHBIMU
Ddenepanuu uHQOpPMAIIMU Pa3IUYHBIX BHIOB U (QopM(buHAHCAMH), COCTABJISATH  BBIPAXKCHUS,  YpPaBHCHUA,
MIPEICTABICHNUS, HEPAaBCHCTBA M WX CHUCTEMBl II0 YCIOBHIO 3ajaud,
- UCIIOJIb30BaTh CpeICTBaUCCIEOBAaTh  IMOJYYEHHOE pEeIIeHWEe W  OlCHUBATH
MHOOPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX[TPABIOMOJ00HOCTh PE3yJIbTATOB;
TEXHOJIOTMM B  PEIICHHWH  KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX
Bajay C cobOmofienneM  TpeOoBaHUM
SPrOHOMUKH, TEXHUKHU 0€30MacHOCTH,
TUTHCHBI, PECYypcOCOepexeHUs, MPaBOBBIX W
DTUYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e301acHOCTH;
- KOOPJMHUPOBATH U BHITIOJHITH PabOTY
B YCJIOBHUSX pPEAIBHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHUS
[1K 3.3. OuenuBath - BIAJCTh  HaBBIKAMHU  y4eOHO- - yMEeTh OMEepUpoBaTh TOHITHSIMHU: CpPEIHEE
A (HEKTUBHOCTH M CCIIEI0BATEIbCKOM u MpOoeKTHOMapudMeThueckoe, MeIraHa, HauOoJblllee U HaMMEHbBIIICe
(hMHAHCOBO-XO035ICTBEHHOM|IEATETLHOCTH, HAaBBIKAMHM  pa3pelICHUSABHAUYCHUS, pa3Max, JUCIIEPCUs, CTaHAAPTHOE OTKJIOHEHWE
e TeTbHOCTU po0iem; YICIIOBOTO Habopa; yMEHUE W3BJICKATh,

OpraHU3aLNH, INIAHUPOBATH
1 OCYILIECTBIISATH
MEpOIPUATHSA 110 €€
[TOBBIIEHUIO

BBISIBJISITH  [IPUUMHHO-CJICICTBEHHBIE
CBSI3M U aKTyaJIU3UPOBATh 3a7ady, BbIIBUTATH
UIO0TE3y €€ PELICHUs, HAXOAUTh apTryMEHTbI
JUIsl  JOKA3aTeNbCTBA CBOMX YTBEPXKACHHM,

WHTEPIPETUPOBATh HWH(MOpPMAIMIO, TMPEACTaBICHHYIO B
Ta0auIlax, Ha JuarpaMMmax, Trpadukax, OTpa)karollyo
CBOMCTBA PEAIBHBIX MPOIIECCOB U SIBIICHUM; MPEICTABIIATH
nHpoOpMaIMI0O C TOMOIIBIO TaOJIUIl W  JUarpaMM;

3a/1aBaTh NMAPAMETPHI U KPUTEPUH PELICHUS,

MCCICAOBATh CTATHUCTHYCCKUEC HOAHHBIC, B TOM YHCIIC (|




- AQHAJIM3UPOBATHh IIOJIYUYCHHBLIC B XO/€

pELICHUsT 3aJa4d  PE3YJIbTaThl, KPUTHUYECKHU
OLICHUBATh 170, JIOCTOBEPHOCTD,
[MPOTHO3WPOBAaTh ~ M3MEHEHHWE B  HOBBIX
YCIIOBUSX;

- YMEThb IIEPEHOCUTh 3HAaHUA B

MMO3HABATEIbHYI0O U MPAKTHUYECKYI0 00JIacTH
PKU3HEICSATECIIbHOCTH;

MPUMEHEHHEM TpaQHUuecKux METOOB U OSJIEKTPOHHBIX
CpPEICTB;

- yMEThb ONEPHUPOBATh MOHATUSAMHU: (QYHKIHS,
HelpephIBHAS (YHKIUSA, IPOM3BOAHAS, IIEpBOOOpa3Has,
OTpeeICHHBI HHTETPaAT; YMETh HaXOJUTh TIPOU3BOIHBIC
DIIEMEHTApHBIX  (QYHKIWHA,  WCIOJB3YyS  CIIPABOYHBIC
MaTepHalbl; HCCICAOBaTh B  MPOCTEHINHMX  CITydasx
(GyHKIIMM Ha MOHOTOHHOCTH, HAXOJUTh HAWOOJBIIUE U
HAUMCHBINIME 3HAYCHUS (YHKIUH; CTPOUTH TpaduKu
MHOTOWICHOB C HCITOJIb30BAaHUEM amnmaparaj
MaTEMaTUYECKOrO aHalln3a; MPUMEHSTh TPOU3BOIHYIO MPHU
pPEIICHUM 3aJlad  Ha JIBIDKCHHE, pelIaTh IPAKTHKO-
OpUEHTHUPOBAHHBIC 33/1a4M HA HAUOOJIbIINE U HAUMEHBIITUE

SHAYCHMA, Hd HAXOXKACHHUC IIYTH, CKOPOCTH U YCKOPCHU:I




2. CTPYKTYPA U COJIEP’)KAHUE OBIIIEOBPA3OBATEJIBHON

JUCHMUILIAHBI

2.1. O0beM AUCHMIJIMHBI U BUIbI Y4eOHOH padoThl

B 1.4.
. O0bem B
Bua yuyeO6Hoil padoThI NMPaKTH4YeCcKast
yacax
NMOAr0TOBKA
O0beM 00pa3oBaTeIbHOI NPOrPaAaMMBbI M CHUNIJIMHBI 308 56
OcHOBHOE cojepKaHue 300
B T.4..
TEOPETUUCCKHE 3aHITHS 186 4
MPAKTHYECKUE 3aHSATHUS 114 52
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJEPKAHME 56
B T.4.:
TEOPETUYECKHE 3aHSATHUS 4
MPAKTHYECKUE 3aHSATHUS 52

[IpomexyTouHas aTTecTanus B hopMe SK3aMeHa




2.2. TemaTH4ecKHii IVIaH U coiepkaHue NPOGUIBHOr0 y4eOHOr0 npeamera

HaumeHoBaHue Conep:kanue yuyeOHOro marepuaja u d¢opmbl opranusanun | O0bem B T.4. Koabi 001mmMx
pasaena AeSITeJIbHOCTH 00y4aAI0IIMXCH B Yacax NPaKTHYeCKas | KOMIleTeHIHii
NMOAr0TOBKA (yka3zaHHbIX B pa3jaese 1.2)
U JIMYHOCTHBIX
MeTanpeIMeTHbIX,
NMpeMeTHBIX pe3yJabTaToB,
¢dopMupOBaHNIO KOTOPBIX
crocod0cTByeT 3JIEeMEHT
NPOrpamMMmbl
Pa3nea 1. [ToBTOpenne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18 2
Tema 1.1 Iens wu | Cogep:kaHue yueOHOro MaTepuajia OK-01, OK-02, OK-03,
3aJa4d = MaTeMaTuku | 1 bazoBele  3HaHWSIT W yMEHHMs [0 MaTeMaTUKE B OK-04, OK-05, OK-06,
npu OCBOCHHUU MpoeCCHOHAIBHON U B TTIOBCEAHEBHOM JEATEIHHOCTH 2 OK-07,TIK 1.1, TIK 3.3
CHEIUATbHOCTH
Tema 1.2 Coaep:xxaHue yueOHOIro MaTepuaJia
Yucna u BeIYMCICHUS. | 2 JeiictBust HaJ TOJOXUTEIbHBIMU U OTPHUIATEIbHBIMU
Bripaxenus u YUCIaMH, OOBIKHOBEHHBIMH H  JECATUYHBIMH  JPOOSMH. 5
npeoOpa3oBaHus HeiictBust co  creneHsMH, (GOPMYIBI  COKpAIIEHHOTO
YMHOKCHHS
Tewma 1.3. IIpodeccHoOHAIBHO - OPUEHTHPOBAHHOE COACPKAHME
I'eomerpus Ha | TemaTHKa NPAKTHYECKHUX 3AHATHH
IIJIOCKOCTH 3 [Tpaktueckoe 3anstue Nel. Bumel miockux ¢uryp m ux
wiomanb. IIpakTUKO-OpUEHTUPOBAaHHBIE 3aJaud B Kypce 2 2
T€OMETPUH HA MIIOCKOCTH
Tema 1.4 TemaTnKka NPAKTHYECKUX 3aHATHI
[IponieHTHBIE 4 [Ipaktuueckoe 3ansitue Ne2. IlpocTeie MPOLEHTHI, pa3HbIC 5
BBIYHMCIICHHS CIOCOOBI MX BHIYMCIICHHS
5 [TpakTrueckoe 3ansTue Ne3. CinoxHbIe TPOLEHTHI 2
Tema 1.5 TemaTHKa NPAKTHYECKUX 3aHATHH
YpaBHeHust n|6 [Ipaktnueckoe 3anarue Nod4. JluHeliHble, KBaJpaTHEIE, 5
HEpPaBEHCTBA JIpOoOHO-TMHENWHbIC YPAaBHEHUS 1 HEPABEHCTBA




Tema 1.6

Conep:xxanue yueOHOro MaTepHuaJa

Cucrtembl ypaBHEHUH | 7 CnocoObI perieHusl CUCTEM JIMHEHHBIX ypaBHEHUH. [loHATHS: 5
Y HEPABEHCTB Matpuna 2x2 u 3x3, onpeieaIuTeNb MaTPHUIIbL.
8 Meron 'aycca. Cuctembl HETMHEMHBIX ypaBHEHUH. CHUCTEMBI 5
HEPABEHCTB
Tema 1.7 TeMaTuka NPAKTHYECKUX 3AHATHIH
Bxo1HOM KOHTPOJIb 9 [TpakTideckoe 3ansatue NeS. Berancnenus u npeodpazoBaHusl. 5
YpaBHEHHUsI U HEpaBEHCTBA. ['eoMeTpus Ha MIIOCKOCTH
Pasnea 2 Ilpsivble ¥ JIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Copnepxxanue yueOHOro MaTepuaJia OK-01, OK-02, OK-03,
OCHOBHBIE TTOHSTHSA 10 | Ilpenmer crepeometpur. OCHOBHBIC MOHATHS (TOYKA, MpsMas, OK-04, OK-05, OK-06,
CTEPECOMETPUHU. IJIOCKOCTb, MIPOCTPAHCTBO). OcHoBHBIE AKCHOMEBI OK-07,IIK 1.1, IIK 3.3
Pacnionoxxenue crepeomerpun.  Ilepecekaromuecs,  napajjielibHble U 5
MPSIMBIX H cKpemuBampomuecs  npsmele.  [IpusHak v cBOHCTBO
IIJIOCKOCTEN CKpelIMBAOIMXCA MNpsAMbIX. OCHOBHbIE NPOCTPAHCTBEHHBIE
burypsl
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia
[TapamrensHOCTB 11 | [MapamnenbHble mpsiMas M IUIOCKOCTh.  OrmpenesneHue.
NpsIMBIX, MPAMOUA U [Tpusnak. CpoiictBa (¢ mokaszarenscTBOM). [lapannenbHbie 5
MIJIOCKOCTH, mwiockoctr.  Omnpenenenue.  Ilpusnak.  CpoiictBa  (C
IJIOCKOCTEN JI0Ka3aTeIbCTBOM)
12 | Terpasap u ero osnemeHTsl. [lapamnenenumnen W ero
anneMeHTel.  CBOMCTBA  NPOTHBOIOJIOKHBIX  TpaHE U 5
JuaroHanend — napautenenunena. [loctpoenne  cedeHHi.
Pewenue 3amau
Tema 2.3. Coaep:xxaHue yueOHOIro MaTepuaJia
Ilepnenpukynsapuocts | 13 | [lepnenaukynspasie mnpsmbie. [lapannenbHble  MpsSMBIE,
MPSIMBIX, TIPSIMOY U NEePIEeHIUKYISIPHbIE K IJIOCKOCTH. [Tpu3nak
IJIOCKOCTH, NepHeHANKYISIPHOCTH psIMON u IIJIOCKOCTH.
IIJIOCKOCTEN Jloka3arenbcTBoO. [Iepriennukymnsip 51 HAaKJIOHHASI. 2
IlepnieHuKyIsIpHBIE IIJIOCKOCTH. [TpuzHak
NEePIEHANKYISIPHOCTH IIJIOCKOCTEM. JlokazarenbcTBoO.
PaccrostHus B mpoCcTpaHCTBE
Tema 2.4. Copepxxanue yueOHOro MmarepuaJia




Teopema o0  Tpex

14

Teopema o Tpex mnepneHauKyisipax. JlokasaTenbCcTBo. Yrou

NEPIEHIUKYIISIPax MEXy NPSIMOM U IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSIMHU 2
Tema 2.5. IIpogeccrnoHaIBLHO - OPUEHTHPOBAHHOE CO/IEPKAHME
[TapannensHele, TeMaTuka NPAKTHYECKUX 3AHATHIH
nepneHauKysapabie, | 15 | [Ipaktuueckoe 3anstre Ne6. AKCHOMBI CTEPEOMETPHUHU.
CKpCHIMBAOMIMNCCA [TepieHIUKYISIPHOCTD NPSMOU U IIJIOCKOCTH, MAPAJIEIBHOCTD 2
IpsiMble JIBYX IPSIMBIX, NEPIIEHIUKYISIPHBIX IJIOCKOCTH,
NEPIEHIUKYJIIPHOCTD IIJIOCKOCTEN
16 | [Ipaktudeckoe 3aHsiTe Ne6. AKCHOMBI CTEPEOMETPHUH.
[TepnieHIUKYISIPHOCTD NPSMOU U IIJIOCKOCTH, MAPAJIEIBHOCTD 2
JIBYX MPSIMBIX, NEePIEHIUKYISIPHBIX IJIOCKOCTH,
NEPIEHIUKYJISIPHOCTD IIJIOCKOCTEN
Tema 2.6. TemaTuKka NPaKTHYECKUX 3aAHATHH
Pemenue 3anau. 17 | [lpaktuueckoe 3anstue Ne7. PacmnosjoxkeHue mpsMBIX U
[Ipsimble U TIOCKOCTH IJIOCKOCTEM B mpocTpaHcTBe. llepneHaukynspHOCTs U 5
B IIPOCTPAHCTBE NapajuIeJIbHOCTh MPSAMBIX U IUIOCKOCTEH. CKpeluBaroumecs
psIMble
Pa3nes 3 KoopanHaThl H BEKTOPBI 14
Tema 3.1 Coaep:xxanue yueOHOIro MaTepHuaJia OK-01, OK-02, OK-03,
JlekapTOBBI 18 | JlexkapToBBl KOOpPAMHATHI B TpocTpaHcTBe. [Ipocteitmme OK-04, OK-05, OK-06,
KOOpJWHATHI B 3a7a4i B KOOpAuHaTax. PaccTosHMe Mexay NBYyMs TOUKAMH, OK-07,TIK 1.1, TIK 3.3
MIPOCTPAHCTBE. KOOpJIMHAThI CEPENHBI OTPE3Ka
Paccrosiane mexny 2
JBYMsI TOUKaMHU.
Koopaunarst
CepeIHbI OTpE3Ka
Tema 3.2 Copepxanue yuyeOHOro MmarepuaJia
BexTops! B 19 | Bekrops! B ipoctpancTBe. Cllo’KEHHE U BEIYUTAHUE BEKTOPOB.
IIPOCTPAHCTBE. YMHOKEHHE BEKTOpa Ha uuncio. KommiaHapHbBIE BEKTOPBI. 5
VYron mexay CkansgpHoe npousBeieHre BEeKTOpoB. PaznokeHne BekTopa 1o
BEKTOPaMH. TPEM HEKOMILJIaHAPHBIM BEKTOpaM
CkanspHoe 20 | KoopauHaThl BEKTOpa, CKAaJISPHOE MPOU3BEICHHE BEKTOPOB B
IIPOU3BECHUE KOOpJMHATaX, YTroJl MEXAy BEKTOpPaMH, Yroi MEXIy NpsAMON 2
BEKTOPOB U TUIOCKOCTbIO, YTOJ MEXKAY IJIOCKOCTSIMU




21 | YpaBHeHHE IJIOCKOCTH. I'eomerpuyeckuii CMBICH

onpeneauTes 2x2 2

Tema 3.3 IIpodeccnoHaIbHO - OPUEHTHPOBAHHOE COIEPKAHME

[IpakTuko- TeMaTuka NPAKTHYECKHUX 3AHATHH

OpPHEHTHPOBAHHbBIE 22 | Ilpaktuueckoe 3anstue Ne8. KoopauHaTtHas IUIOCKOCTb.

3a7a44 Ha Bpluucnenue paccTossHUM M IDIOIIAJAEH HAa IUIOCKOCTH. 2

KOOPJAMHATHOU KonuuecTBeHHBIE pacyeThl

IIJIOCKOCTH 23 | Ilpaktuyeckoe 3anstue Ne§. KoopauHaTHas IJIOCKOCTb.
Briunciienne paccTossHUA W IUIONMIQJE Ha IJIOCKOCTH. 2
KonunuecTBeHHbIE pacueThl

Tema 3.4 TeMaTuka NPAKTUYECKUX 3AHATHIH

Pemenue 3anau. 24 | Ilpaktuueckoe 3aHsTHe Ne9. JlekapTOBBI KOOpPJIWHATHI B

Koopaunats! u npoctpanctBe. Bektopel B mpoctpaHcTBe. CiokeHue u

BEKTOPBI BBIUYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Kommnanapueie  BekTOpbl.  CkajiipHOE€  IPOU3BENEHUE
BEKTOpOB. Pa3znokeHune BEKTOpa MO TPeM HEKOMIUIAaHAPHBIM 2
BekTopaM. [Ipocreimme 3anaun B koopauHatax. KoopausaTsl
BEKTOpAa, pacCTOSHUE MEXAY TOYKaMHu, KOOpAUHATHI
CepeIUHbl OTpPE3Ka, CKAISIPHOE IPOU3BEACHHE BEKTOPOB B
KOOPJIMHATAX, YTOJ MEXAY BEKTOPaMH, Yoyl MEXAY MpSIMOn
U TUIOCKOCTbIO, YTOJI MEXKAY IJIOCKOCTSIMU

Pasnea 4 OcHoBbl TpUroHOMeTpHHu. Tpuronomerpunyeckne GyHKIHA 36

Tema 4.1 Copaepxxanue yueOHOro MmarepuaJia OK-01, OK-02, OK-03,

Tpuronomerpuyeckue | 25 | Paquannas mepa yrna. [IoBOpoT TOYKM BOKpYr Havana OK-04, OK-05, OK-06,

GyHKITUH koopauHar. OmnpeneneHue CHHyca, KOCHHYycCa, TaHTeHCAa U 2 OK-07,TIK 1.1, TIK 3.3

IIPOU3BOJIBHOTO YIJIA, KOTaHIe€HCa

uncia. Panuannas u 26 | 3HakM CHUHyca, KOCHHyCa, TaHI€HCa W KOTaHIeHca 10

rpagycHas Mcpa yriia YETBEPTIM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, 2
TAHI'€HCOM M KOTaHI'€HCOM OJJHOT'O U TOTO YK€ YIJIa

Tema 4.2 Coaep:xxkaHue y4eOHOro MaTepuaJia

OcHoBHbIE 27 | Tpuronomerpuueckue Toxxkaectsa. CHHYC, KOCUHYC, TaHT€HC 5

TPUTOHOMETPHYECKHE Y KOTaHT'€HC YIJIOB 0L M - O

TOKIECTBA. 28 | ®opMyJibl IpUBEICHUS 2




DopMyibl
IIPUBEICHHUS

Tema 4.3

Cunyc, KocuHyc,
TAHTE€HC CYMMBI U
Pa3HOCTHU JBYX YIJIOB
CuHyC 1 KOCUHYC
JIBOMHOTO yTJIa.
DopMyisl
ITOJIOBUHHOTO yTJia

Conep:xxanue yueOHOIro MaTepuaJia

29 | Cymma u pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB.
CuHyC M KOCHHYC JBOHHOrO yria. ®opMyJibl MOJOBUHHOTO
yria

30 | [IpeobpazoBanusi CyMMbl TPUTOHOMETPUYECKHX (DYHKIUN B
POM3BEACHUE U IPOU3BEICHUS B CYMMY

31 | BelpakeHHE TPUTOHOMETPHUYECKHX (YHKIUH Yepe3 TaHTEeHC

NOJIOBUHHOTO aprymeHTta. [IpeoOpasoBanusi mpocTeHIIMX
TPUTOHOMETPUUYECKUX BBIPAKECHUN

Tema 4.4

DyHKIMH, UX
cBoiictBa. CriocoObI
3ananus QyHKIUN

Coaep:xaHue y4eOHOIro MaTepuaJia

32

OO6nactp ompeneneHuss U MHOXECTBO 3HAYCHHH (YHKIUH.
YéTHOCTh, HEUETHOCTh, NEPUOIUYHOCTh (PYyHKLUH. CriocoObI
3aaHust PyHKIHHA

Tema 4.5
Tpuronomerpuueckue
byHKIIUHU, UX
CBOMCTBA U rpaduKu

Coaep:xanue yueOHOro MaTepuaJia

33

O6nactpb onpeIeIeHUs u MHOECTBO 3HAYCHHM
TpUroHoOMeTpudeckux ¢yHkuuii. YETHOCTh, HEYETHOCTB,
NEPUOIMIHOCTh TPUTOHOMETpHUECKuX (yHKImiA. CBOHCTBA U
rpaduku QYHKIHMH Y =CcOs X, Y =sin X, y =tg X, y = ctg X.

Tema 4.6 TemaTuka NpaKTHYECKUX 3aHATHI

[IpeobpaszoBanue 34 | Ilpaktuueckoe 3ansatue NelO. CxaTe U pacTsHKEHHE

rpadukoB rpadukoB TpuroHomerpuueckux ¢Qyskmnuil. [IpeobpasoBanue

TPUTOHOMETPUYECKHUX rpauKOB TPUTOHOMETPUUECKUX (DYHKIIHIHA

byHKIM

Tema 4.7 IIpodeccHoOHAIBHO - OPUEHTHPOBAHHOE COACPKAHME

Onucanue TemaTuka NpaKTHYECKUX 3aHATHI

IIPOU3BOJICTBEHHBIX 35 | IIpaktudeckoe 3anstue Nell. Hcmonb3oBaHue CBOWCTB

IIPOLIECCOB C TPUTOHOMETPUUECKUX  (QYHKIUI B  1podhecCHOHATBHBIX

MIOMOIIBIO TPaHUKOB 3a/a4ax

yHkumin 36 | IIpaktuuyeckoe 3ansarue Nell. Hcmonp3oBaHHe CBOWCTB
TPUTOHOMETPUUECKUX  GYHKIUI B  1podecCHOHATBHBIX

3agadax




Tema 4.8

Conep:xxanue yueOHOro MaTepHuaJa

Oo6parnblie 37 | OGpaTtHbIe TpUTOHOMETpHUYEecKUe (GyHKIUU. WX cBoOWCTBa U

TPUTOHOMETPUUECKHE rpaduku

GbyHKIIH

Tema 4.9 Conep:kaHue y4eOHOIr0 MaTepuaa

Tpuronomerpuyeckue | 38 | YpaBHeHHE COs X = a. YpaBHECHHE Sin X = a. YpaBHEHHE tg X =

ypaBHEHUS U a, ctgx =a.

HEPaBCHCTBA 39 | Pemenue TpUrOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIIOB:
MpOCTeilliie TPUTOHOMETPUUECKHE YpPaBHEHUS, CBOJSIIUECS
K KBaJpaTHbIM, pEILIacMble pPA3JIOKEHUEM HAa MHOXHUTEIH,
OJIHOPOJIHBIE

40 | Ipocreiinme TPUTOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Coaep:xxaHue yueOHOIro MaTepHuaJia

Cucremsl 41 | Cuctembl IPOCTEHIIUX TPUTOHOMETPUUECKUX YPaBHEHUHN

TPUTOHOMETPUUECKUX

ypaBHEHUH

Tema 4.11 TemaTHKa NPAKTHYECKUX 3aHATHH

Pemenue 3anauy. 42 | [IpakTrueckoe 3aHATHE Nel2. [Ipeobpa3zoBanue

OcHOBBI TPUTOHOMETPUUYECKUX BBIPAKECHMUIA. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB B TOM YHCIIE

Tpuronomerpuueckue C MCIOJIb30BaHUEM CBOMCTB QYHKIUI

byHKIIUU

Paznen 5. KommiekcHble Ynucjia

Tema 5.1
KommiiekcHble umncia

Coaep:xanue yueOHOro MaTepuaJia

43 | Tlonarre koMIIeKCHOTO uncia. ConpshKeHHbIE KOMITIEKCHBIC
YHuClia, MOJYJb M apryMEHT KOMIUIEKCHOro uyucia. dopma
3aMnucu KOMILIEKCHOT'O qucna (reomeTpuueckas,
TPUTOHOMETPHUECKasl, aredpanveckasi)

44 | Apudmerndeckue AEUCTBUS C KOMIJIEKCHBIMUA YHCITAMH

Tema 5.2
[IpumeHenne
KOMIUIEKCHBIX YHCEIN

TemaTHKa NPAKTHYECKUX 3aHATHH

45

HpaKTI/ILICCKOC 3angtue Nel3. Brimonnenue pacueToB ¢
INOMOIIBIO KOMINICKCHBIX YHUCCII. HpI/IMepbl HCITIOJIB30BaHUA
KOMIIJICKCHBIX YHCCJI

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07,IIK 1.1, I1K 3.3




Paznen 6 IlponsBoanasi pyHKIMHU, ee NIPUMEHEHH e

36

Tema 6.1 Copepxxanue yueOHOro MmarepuaJia OK-01, OK-02, OK-03,
ITonstue 46 | OnpeneneHre YMCIOBOM TMOCIIEIOBATEILHOCTH U CIIOCOOBI ee OK-04, OK-05, OK-06,
MIPOU3BOAHOM. 3agadusi. CBONMCTBA  YHCIOBBIX  MOCJIELOBATEILHOCTEM. OK-07,IIK 1.1, 1K 3.3
®opmyJibl U IpaBUIIa Omnpeznenenue Impenesia IMOCIeNI0BaTEIbHOCTH. Bbruncienue 2
g depeHIMPOBAHUS npenenoB mocienoBarenbHocTeid. [lpemen ¢dyHKuMuM Ha
6eckoHeuHocTH. [Ipenen GyHKIMU B TOUKE
47 | llpupamenue aprymenta. llpupamenue ¢yHkuuu. 3anauw,
OPUBOAALIME K TOHATHIO Hpou3BoaHOW. Ormpenenenue 2
IPOU3BOJIHON. AJITOPUTM OTHICKaHHs IPOU3BOAHOMN
Tema 6.2 Coaep:xxanue yueOHOro MaTepHuaJia
[TpousBoaHbIC 48 | ®opmyasl nuddepeHITMpoBaHus 2
CYMMBI, Pa3HOCTH 49 | IIpaBuna quddepeHpoBaHUS
IIPOU3BEACHNUS, 2
4aCTHOTO
Tema 6.3 Coaep:xxanue yueOHOro MaTepuaJia
[IpousBoaHsbIE 50 | Onpenenenue CJI0’)KHOH GyHKIUH. [IpousBoaHas
TPUTOHOMETPHUECKUX TpUrOHOMETpUUYeCKUX (yHKuui. IIponsBoaHas ciokKHOU
GbyHKIHHA. byHKINN 2
IIpousBoaHas
CII0KHOU (DYHKIIUU
Tema 6.4 Copepxanue yuyeOHOro MmarepuaJia
[TonsTHe 0 51 | Ilonstue HempepblBHOM (yHKIMH. CBOWMCTBa HENpPEpPHIBHON
HENPEPBIBHOCTU byHKIMN. Cas3p MEXIY HEIPEPHIBHOCTHIO U 5
¢bynkuuu. Meron mubdepeHIMpPyeMOCThI0  (PYHKIIMM B TOYKE. AJTOpUTM
UHTEPBAJIOB pElIeHNs HEPABEHCTB METOI0M MHTEPBAJIOB
Tema 6.5 Coaep:xxaHue y4eOHOro MaTepuaJia
I'eomerpuyeckuii u 52 | 'eomeTpuyecKHii CMBICI MPOU3BOAHON (PYHKIMH — YIJIOBOM 5
(buznyecKkuit CMbICT KOd(h(UILIMEHT KacaTeJIbHOU K rpaguKy QYHKIMH B TOUKE
IPOU3BOTHOM 53 | VpaBHeHue KacaTeiabHOH K rpaduky (yHKIMH. AJITOPUTM
COCTaBJICHUS] YPaBHEHMs KacaTeJbHOM K rpaduxky GyHKIUU 2
y=f(x)
Tema 6.6 TemaTnka NPAKTHYECKUX 3aHATHH




DusnuecKkuii CMBICIT
MPOU3BOAHON B

54

[Ipaktuueckoe 3anatue Nel4. duznueckuil (MeXaHUUECKUHN)
CMBICT TPOU3BOJHON — MIHOBEHHas CKOPOCTb B MOMEHT

npo¢eCCHOHATBHBIX BpeMeHHU t: v = S' (1)

3aja4ax

Tema 6.7 Copepxxanue yueOHOro MmarepuaJia

MOHOTOHHOCTH 55 | Bo3pacranme wu  yObiBaHMe  (YHKIMH, COOTBETCTBHUE

¢ynkuuu. Toukn BO3pacTaHus U yObIBaHUs (PYHKIIMH 3HAKY IPOU3BOJHOM.

9KCTpeMyMa 56 | [lonatue npOM3BOIHON BBHICIIETO TMOPSJIKA, COOTBETCTBUE
3HaKa BTOPOW IIPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH)
(GYHKLIMU Ha OTpe3Ke. 3a/1a4l Ha MAKCUMYM U MUHUMYM

57 | IloHsiTHE acCUMITOTHI, CIIOCOOBI MX OINpeAETIeHUs. AJITOpUTM

uccienoBaHus (YHKIMM M IOCTpOeHHs ee rpaduka c
OMOIIBIO TPOM3BOIHOMU. [IpoOHO-NTMHEeHAs PYHKIHUS

Tewma 6.8 Coaep:xanue y4e0HOro MaTepHaJia

Uccnenosanue 58 | UccnenoBanue ¢GyHKIMM HAa MOHOTOHHOCTb M TOCTPOEHHE

byHKIM 1 rpaduKoB

IIOCTPOCHHE

rpaduKoB

Tema 6.9 Coaep:xanue yueOHOro MaTepHuaJia

HauGomnsiuee n 59 | HaxoxneHue HauOOIBIIEr0 W HAWMEHBIIEr0 3HAYEHUN

HauMEHbIIIEe GyHKUMH,  TOCTpOeHHE  TpapHUKOB  MHOTOYIEHOB  C

3HaueHUs! QyHKIUU MCIOJIb30BaHUEM amnapaTa MaTeMaTHYEeCKOro aHaIM3a

Tema 6.10 IIpodeccHoHAIBHO - OPUEHTHPOBAHHOE COACPKAHME

Haxoxnenne TemaTnKka NPAKTHYECKUX 3aHATHI

ONTUMAJIBHOTO 60 | [Ipaktuyeckoe 3ansrtue Nel5. Haummensmiee n HauOomblee

pe3yJibTata C 3HaueHue PYHKIMH

IOMOIIBIO 61 | [Ipaktuyeckoe 3anstue Nel5. Haummensmiee n HauOombliee

IIPOU3BOJHON B 3HA4YCHHE (PYHKIIUU

IIPaKTHICCKHX 62 | Ilpaktuueckoe 3anarue NelS5. Hammenbliee m HanGosblee

3a1aJax 3HaYeHue PyHKIUU

Tema 6.11 TemaTnka NPAKTHYECKUX 3aHATHI

Pemenue 3anau. 63 | [lpaktuueckoe 3anstue Nel6. @opmynsl u  mpaBuia

[IpousBoaHas muddepennmpoBanus. McecnenoBanue QyHKIME ¢ TOMOIIbIO

byHKIMH, ee

HpOHSBO,Z[HOﬁ. HauGonbpliee u HauMEHbIIEE 3HAUYCHUS




| byHkimm

IIPUMEHEHUE
Pa3zjies 7 MHOrorpaHHuKH U Tejia BpalleHusl 44 10

Tema 7.1 Copnepxxanue yueOHOro MmarepuaJia OK-01, OK-02, OK-03,
Bepmmnsl, pebpa, 64 | IlonsaTne MHOrOrpaHHuka. Ero sjeMeHTHI: BepIIHMHBI, pedpa, OK-04, OK-05, OK-06,
IrpaHn rpanu. Jluaronans. CeueHue. BpIlykiible ¥ HEBBITYKJIbIC OK-07,IIK 1.1, IIK 3.3
MHOTOTpaHHHUKA MHOTOTPaHHUKHU 2

Tema 7.2 Copnepxxanue yyeOHOro MmarepuaJia

[Ipusma, ee 65 | I[lonstue npusmbl. Ee ocHoBanus u 60koBbie rpanu. Boicora

COCTaBJISIIOLINE, npusMsl. [IpsiMas u HakinoHHas npusma. [lpaBunbpHas npusma. 2

ceuenue. [Ipsamas u Ee ceuenue

IIpaBWJIbHASL IPU3MBI

Tema 7.3 Coaep:xanue yueOHOro MaTepHuaJia

[Tapamtenenunen, 66 | [Tapannenenunen, CBOMCTBa IIPSAMOYTOJIBHOTO

Kky0. Ceuenue Ky0a, napauienenunesna, kyd. Ceuenue ky0a, mapaiesenurneana 2

napajuleJenunesa

Tema 7.4 Coaep:xaHue yueOHOro MaTepuaJia

[Mupamupa, ee 67 | Ilupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBunpHas

COCTaBJISIOLINE, nupaMua. Y cedeHHas nmupamuaa

ceuenue. [IpaBuibHas 2

nupamMuia.

¥YcedeHHas nupaMuja

Tema 7.5 Coaep:xxaHue y4eOHOro MaTepuaJia

boxoBas u monHas 68 | [Imomaar OOKOBOW ¥ TIONHOW TOBEPXHOCTH MPHU3MBI,

HIOBEPXHOCTD IHPAMUJIBI 2

TIPU3MBI, TUPAMU/IBI

Tema 7.6 Coaep:xxaHue yueOHOIro MaTepuaJia

Cummerpus B KyOe, 69 | CummeTpusi OTHOCHUTENBHO TOYKH, NPAMOM, IUIOCKOCTH.

napajuiesienunese, Cummetpus B KyOe, napasienenurnesie, npu3Me, TupaMuie 2

IpU3Me, MUpaMUe

Tema 7.7 IIpodeccnoHaILHO - OPUEHTHPOBAHHOE CO/IEPKAHME

ITpumepsl cummerpuii | TemaTHka NPaKTHYECKUX 3aHATHI

B Ipodeccun 70 ‘ [Ipaktuueckoe 3anarue Nel7. CumMmerpusi B TNPUPOJE, 2 2




APXUTEKTYpE, TEXHUKE, B OBITY

71 | Ilpaktuueckoe 3anarue Nel7. Cummerpuss B MNpUPOJE,
APXUTEKTYpe, TEXHUKE, B OBITY
72 | Ilpaktuueckoe 3anarue Nel7. Cummerpuss B MpUPOJE,

ApXHUTEKTYpe, TEXHUKE, B OBITY

Tema 7.8
IIpaBunbpHbBIE
MHOT'OTPaHHHUKH, UX
CBOMCTBA

TeMaTuka NPAKTHYECKUX 3AHATHIH

73

[Ipaktuueckoe 3anstue Nel8. Ilonsrne mpaBUIBHOIO
MHororpaHHuka. CBoicTBa paBUIIbHBIX MHOI'OI'PaHHUKOB

Tema 7.9 Conep:kaHue y4eOHOIr0 MaTepuaa

Hunmuaap, ero 74 | Humuaagp w  ero  oneMmeHtol.  CedyeHue — IWIMHIpA
COCTABJISIFOLIHE. (mapannenbHOe OCHOBaHUIO U ocu). Pa3BepTka numunapa
CeueHue HUIUHIPA

Tema 7.10 IIpodeccnonaIbHO - OPUEHTHPOBAHHOE COIEPKAHME

Konyc, ero Conep:kaHue y4eOHOIro MaTepuaa

COCTaBJISIOLIHE. 75 | KoHyC U €ro 3J1€MeHTHIL.

Ceuenne KoHyca 76 | CeueHue KoHyca (mapaielbHOE OCHOBAaHHUIO M MPOXOJSIIee

yepe3 BEpLIMHY), KOHUYEeCKue ceueHus. PazBepTka KoHyca

Tema 7.11

VY ceyeHHBI KOHYC.
CeueHne yceueHHOTO
KOHyca

Coaep:xanue yueOHOro MaTepHuaJia

77

VYceuennsiii koHyc. Ero oOpasyromiass u BbicoTa. CedeHue
YCEYEHHOT0 KOHYyca

Tema 7.12
[Tap u cdepa, ux
CEUYECHUS

Coaep:xxanue yueOHOIro MaTepuaJia

78

[ap u cepa. Bzanmuoe pacnonoxkeHue cepsl U MIOCKOCTH.
Ceuenue mapa, cepsl

Tema 7.13

ITousatue 06 00beEME
Teaa. OTHOIIEHUE
00BEMOB ITOO0HBIX
Tel

Coaep:xxaHue yueOHOro MaTepuaJia

79

[Tonarue 06 obveme Tenma. OObeM Kyba M TPSIMOYTOJIBHOTO
napamenenunena. O6vem npusmsl U uMHApa. OTHOIIEHHE
00beMOB  MOAOOHBIX  Tesl.  ['eoMeTpuyeckuii  cMBbICT
onpenenurens 3-ro nopsyika

Tema 7.14
OObemMbl UM TUIOIIAIM
ITOBEPXHOCTEN TEN

Conep:kaHue y4eGHOro MaTepuaJjia

80

O6wvembl mHpamuabl U KoHyca. OO0bem miapa. [lnomanu
ITOBEPXHOCTEH TeI

Tema 7.15

TemaTnKa NPAKTHYECKUX 3aHATHH




KomOunarmu 81 | IIpaktuueckoe 3anstre Nel9. KoMOMHAIMU Te€OMETPUYECKIX 5

MHOTOTPaHHHUKOB U Ten

TEJI BpALLICHUS 82 | Ilpaktuueckoe 3ansTue Nel9. KomMOMHAIIMN T€OMETPUUECKUX 5
Ten

Tema 7.16 TemaTnKa NPAKTHYECKUX 3aHATHH

I'eomerpuueckue 83 | Ilpaktuueckoe 3anarue Ne20. Mcmonp3oBaHue KOMOMHAIIMIA

KOMOWHAIMH Ha MHOTOTPAaHHUKOB M Tl  BpPALEHUS B  MPAKTUKO- 2

MIPaKTUKE OpPUEHTUPOBAHHBIX 33]a4ax

84 | Ilpaktuueckoe 3anstue Ne2(). VMcnonp3oBaHue KOMOWHAIUI

MHOTOTPAaHHUKOB ¥ TeJ  BpallleHUs B  MPAKTHUKO- 2
OpPUEHTUPOBAHHBIX 3aJ]a4ax

Tema 7.17 TeMaTuka NPAKTUYECKUX 3AHATHIH

Pemenue 3anay. 85 | [Ipaktuueckoe 3ansTe Ne2l. OObeMbl U  IUIOLIAAU

MHOrorpaHHuKY 1 MOBEPXHOCTU MHOTOTPAaHHUKOB U TEJ BPAIICHUS 2

TeJa BPaIICHHUSI

Pa3nen 8 IlepBooOpa3Has pyHKIUM, €€ TPUMEHEHH e 14

Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02, OK-03,

[TepBooOpaznas 86 | 3amaua 0 BOCCTAHOBJICHMH 3aKOHA JIBMJKCHMS 110 M3BECTHOM OK-04, OK-05, OK-06,

¢bynkiuu. [IpaBuna ckopoctu. Ilonstue wuHTerpupoBanus. O3HaAKOMJIEHHE C OK-07,IIK 1.1, IIK 3.3

HAXOXKICHUS MOHSITUEM MHTETpaja u nepBooopasHoit st Gpyukiuu y=f(x).

NepBOOOPA3HBIX Pemenue 3a1au Ha cBsI3b EPBOOOPA3HON U €€ MPOU3BOJHOM, 2
BbIUKCJIEHHE TIepBO0Opa3Hoil i naHHOM (yHKImuU. Tabmuna
dopMyn JuIL  HaxoXJIeHHs IepBooOpasHbIX. M3yueHue
IIpaBHJIa BEIUMCIICHUSI IEPBOOOpa3HOM

Tewma 8.2 Coaep:xanue yueOHOro MaTepuaJia

[Tnomane 87 | 3agaum, MpUBOIAIINE K MOHATHIO OTIPEICICHHOTO WHTETpaja

KPUBOJMHEWHON — O BBIUMCIIEHUU IUIOLIAIM KPUBOJIMHEHHOW Tpameuuu, o

Tpaneuuu. Popmyna nepeMenieHn Touku. [loHsATHE omnpenenéHHOro MHTErpana. 2

Herotona — I'eomerpuueckuii u  (QuU3MUECKUI CMBICT ONpPEIEICHHOTO

JleitbHuna unterpana. ®opmyna Hetotona— Jleitbuuna

Tema 8.3 Copepxxanue yyeOHOro MmarepuaJia

Heonpenenennsrit u 88 | IlonsaTHE HEONPEIEIICHHOTO HHTETpajia

onpeIeIeHHbII 2

WHTErPAJIbI




Tema 8.4

Conep:xxanue yueOHOro MaTepHuaJa

[Tonsitue 06 89 | I'eomeTpuueckuii CMBICI ONPEAEICHHOTO HHTETpaa

OIIpeIEIEHHOM

MHTErpae Kak 5

IJI0LIaIn

KPUBOJIMHECUHOM

Tpaneuuu

Tema 8.5 IIpodeccnoHaIbHO - OPUEHTHPOBAHHOE COIEPKAHME

OnpeneneHHblil TemaTnKa NPAKTHYECKUX 3aHATHH

HMHTETPaJl B )KU3HU 90 | IIpaktuueckoe 3aHstue No22. ['€OMETPUYECKHUIA CMBICI
onpeneneHHoro uaterpaita. @opmyna Hetorona — JleitOnuiia. 2
Pemenne 3a1ay Ha MpUMEHEHUE MHTErpalia AJis BHIYUCICHUS
(bu3MYECKUX BEJIMYMH U IUIOIIA e

91 | Ilpaktuueckoe 3aHsitue Ne22. T['eoMeTpHUYECKH CMBICI

onpeneneHHoro uaterpaita. @opmyna Hetorona — JleitOuuiia. 2
Pemenne 3a1ay Ha MpuUMEHEHUE MHTErpalia AJis BHIYUCICHUS
(bu3MYECKUX BEJIMYMH U IUIOIIAeH

Tema 8.6 TeMaTuka NPAKTHYECKUX 3AHATHH

Pemenue 3anau. 92 | Ilpaktuueckoe 3ansitue No23. IlepBooOpasHas GyHKIUH.

ITepBooOpazHas [IpaBuna HaxoxaeHus epBoodpasHbIX. Ee npumenenue 5

¢byHKIMH, ee

IIPUMEHEHNE

Pasnea 9 Crenenn u kopHu. CreneHHas PyHKIUsA 16

Tema 9.1 Copaepxxanue yyeOHOro MmarepuaJia OK-01, OK-02, OK-03,

Crenennas pynkuus, | 93 | [ToHsATHe KOpHSA N-O#f CTEMEHH W3 JICHCTBUTEIBHOIO YHCIIA. 9 OK-04, OK-05, OK-06,

ee CBOHCTBA dyukiuu y = VX ux cBoiicTBa H rpaduKy. OK-07,IIK 1.1, 1K 3.3

94 | CBoiicTBa KOpHS N-0i CTETIEHU 2

Tema 9.2 Coaep:xxaHue y4eOHOro MaTepuaJia

ITpeoOpaszoBanue 95 | IIpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAXKEHUN

BBIPAKECHUI C 2

KOPHSIMH N-0i

CTETEeHU

Tema 9.3 Copepxxanue yuyeOHOro MmarepuaJia

CBOJICTBA CTEIIEHHU C 96 \ [TonsiTe cTemeHW C JIOOBIM PalMOHAIBHBIM TIOKA3aTeIIEM. 2




pallnOHaJIbHBIM U

Crenennble QyHKIMH, UX CBOWCTBA U TpapUKU

JNIEUCTBUTEILHBIM
I10KAa3aTeISIMU
Tema 9.4 Conep:kaHue y4eOHOI0 MaTepuaa
Pemenne 97 | PaBHOCWJIBHOCTD HPPAIIMOHAILHBIX YPABHEHUH 1 HEPABEHCTB. 5
UppaloHaIbHbIX MeTo1bl UX pelIeHHUs
YPaBHEHMH U 98 | Pemenue uppanroHAIbHBIX YPaBHEHUN 2
HEPABCHCTB 99 | Pemenue uppanroHaabHbIX HEPABEHCTB 2
Tema 9.5 TemaTuka NPaKTHYECKUX 3aAHATHH
CreneHu U KOpHHU. 100 | IIpaktuueckoe 3anstue Ne24. OmpeneneHue CTENEHHOM
Crenennas GpyHKIUS ¢byakun. Hcnonp3oBaHuEe €€ CBOWCTB MpH  PELICHUH 2
YpPaBHEHUI U HEPABEHCTB
Pasznen 10 Iloka3zareabHasi QyHKIMs 16
Tema 10.1 Copnepxxanue y4eOHOro MmaTepuaJia OK-01, OK-02, OK-03,
ITokazarenpHas 101 | CreneHb ¢ IPOU3BOJIBHBIM JICHCTBUTEIBHBIM MIOKa3aTeIEM 2 OK-04, OK-05, OK-06,
byHKIHSA, ee 102 | OnpenencHue TMOKa3aTeNbHON (YHKIMH, €€ CBOHCTBA U OK-07,1IK 1.1, I1IK 3.3
CBOMCTBA rpa¢puk. 3HAKOMCTBO C NPHUMEHEHHEM MOKa3aTeJIbHON 5
(GYyHKIUH. Pemenne [I0Ka3aTeJIbHBIX ypaBHEHUN
(YHKLIHOHATIBHO-TPAPUUECKHM METOAOM
Tema 10.2 TemaTnKa NPAKTHYECKUX 3aHATHH
Pemmenue 103 | Ilpaktuueckoe 3amstue Ne25. PemeHue moka3aTelbHBIX 5
MTOKa3aTeIbHBIX yYpaBHEHHMI METOZOM YpaBHHUBAHUS MOKa3zaTesel
YPaBHEHUN U 104 | IIpaktudeckoe 3amstre Ne26. Pemenwe moka3aTelbHBIX 5
HEPABCHCTB YPaBHEHUN METOJOM BBEICHHS HOBOW IIEPEMEHHON
105 | Ipaktudeckoe 3amsitre Ne27. Pemenwe moka3aTelbHBIX 5
ypaBHEHUH (PYHKIIMOHAJIbHO-TPaQHUECKUM METOJI0M
106 | Ipaktuueckoe 3amstre No28. Pemenne moka3aTelbHBIX 5
HEPABEHCTB
Tema 10.3 Coaep:xxkaHue y4eOHOro MaTepuaJia
Cucremsl 107 | Pemenuie cucteM noka3aTelbHbIX YpaBHEHUH
MOKa3aTeIbHBIX 2
yYpaBHEHUH
Tema 10.4 TemaTnka NPaAKTHYECKUX 3aHATHI
Pemenue 3anay. 108 \ [Ipaktuueckoe 3amsthe Ne29. PemieHne mnoka3aTelabHBIX 2




IToxa3arennHas
byHKIHSA

YPaBHEHUN METOAOM YPaBHUBAHMS IOKa3aTelled U METOAOM
BBEJICHUS HOBOW IlepeMeHHOU. PelnieHue mnokazaTeabHbIX
HEPaBEHCTB

Paznen 11 Jlorapudmel. Jlorapudpmudeckas GpyHkuus 26
Tema 11.1 Copnepxxanue yueOHOro MmarepuaJia OK-01, OK-02, OK-03,
Jlorapudm uucna. 109 | Jlorapudm yucna. J{ecATUIHBIA ¥ HATYpPaIbHBIN JIOTapU(PMBI, OK-04, OK-05, OK-06,
JecsaTuunblil 1 YMCIIO € 2 OK-07,IIK 1.1, IIK 3.3
HaTypaJIbHbII
sorapuMbl, YUCIIO €
Tema 11.2 Conep:kaHue y4eOHOIr0 MaTepuaJa
CaoiicTBa 110 | CroiictBa sorapudmon. Oneparust JorapuGMUPOBAHHS 2
J0rapuQMoB. 111 | CaoiictBa jorapudmon. Oneparius gorapuGMUPOBAHUS 2
Onepanus 112 | CaoiictBa norapudmon. Oneparnus gorapuGMUpOBaHUS )
norapuMUpOBaHUS
Tema 11.3 Coaep:xxaHue yueOHOIro MaTepHuaJia
Jlorapudmuueckas 113 | Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
byHKIHA, ee 2
CBOMCTBa
Tema 11.4 Coaep:xxaHue yueOHOIro MaTepuaJia
Pemenue 114 | [lonsitTne  norapupmuyeckoro  ypaBHeHus.  Omnepanus 5
JorapupMHUIECKUX NOTEHIIMPOBAHUS
YpPaBHCHUH U 115 | OcHOBHBIE METO/BI pElIEHUs JOrapuPMUUECKUX ypaBHEHUN: 5
HEPABCHCTB ($YHKIHMOHATBHO-TpaQUUECKHi, METO/I NOTEHIIMPOBAHUS

116 | OcHOBHBIE METOABI PEUICHHS JIOTapU()MUIESCKAX YPABHEHUI: 5

METOJ1 BBEJICHHsI HOBOM NMepeMEeHHON

117 | Jlorapudmuueckrue HEpaBeHCTBA 2
Tema 11.5 Coaep:xxanue yueOHOIro MaTepuaJia
Cucremsl 118 | Anroput™m pemieHusl CUCTeMBbI ypaBHEHHUH. PaBHOCHIBHOCTB
JorapupMHUUECKUX Jorapu(pMHUECKUX YpaBHEHUH 1 HEPABEHCTB 2
YpaBHEHUN
Tema 11.6 IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME
Jlorapudmel B TeMaTuka NPAKTHYECKUX 3AHATHH
IIPUPOJIE U TEXHUKE 119 | Ilpaktuueckoe 3ansatue Ne30. I[lpumenenme norapudma. 2

Jlorapugmuueckasi cnupaib B npupoje. Ee matemaruueckue




CBOMCTBA

120 | ITpaktnueckoe 3anstue Ne30. Ilpumenenue mnorapudma.

Jlorapugmuueckas cnmpaib B npupoje. Ee matemaruueckue 2

CBOMCTBA
Tema 11.7 TemaTnKa NPAKTHYECKUX 3aHATHH
Pemenue 3anau. 121 | Ilpaktruyeckoe 3ansatue Ne3l. Jlorapudmuueckas (yHKITHS.
Jlorapugmer. Pemienune npocrefmmx J0rapuMUUECKIX YpaBHEHUI 5
Jlorapudmuaeckas
byHKIUS
Pa3znen 12 MHuo:kecTBa. DjieMeHTHI Teopuu rpagoB 10
Tema 12.1 Copnepxxanue y4eOHOro MmaTepuaJia OK-01, OK-02, OK-03,
MHoxecTBa 122 | Ilonstue  mHOXectBa.  IlomMmHOXecTBo.  Omeparuu ¢ OK-04, OK-05, OK-06,

MHOXSCTBaMH 2 OK-07,IIK 1.1, IIK 3.3
Tema 12.2 IIpodeccnoHAIbHO OPHEHTHPOBAHHOE COACPIKAHME
Oneparuu ¢ TeMaTuka NPAKTUYECKUX 3AHATHH
MHOKECTBAaMHU 123 | Ilpaktuueckoe 3anstue Ne32. Omepanuu C MHOXKECTBAMHU. 5

Perienrie npukiaHbIX 33124
Tema 12.3 TemaTHKa NPAKTHYECKUX 3aHATHH
I'pader 124 | TIpaktuueckoe 3anatue Ne33. [Tonstue rpada 2

125 | Ilpaktuueckoe 3anstue Ne34. Cs3Hbll rpad, 1epeBo, UK 5

rpad Ha MIOCKOCTH
Tema 12.4 TemaTHKa NPAKTHYECKUX 3aHATHH
Pemenue 3anay. 126 | Ilpaktuueckoe 3anstue Ne35. Omepanuu ¢ MHOXKECTBAMHU.
MmnoxectBa, ['padsr n Onucanue peagbHBIX CHUTyallMid C IOMOIIBIO MHOXECTB. 5
UX MPUMEHEHHE [Tpumenenne TpadoB K peIICHAIO 33124
Pa3nen 13. DyieMeHTHl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH BePOSITHOCTEH 24
Tema 13.1 Coaep:xxanue yueOHOIro MaTepuaJia OK-01, OK-02, OK-03,
OCHOBHBIE TIOHATHS 127 | TlepecTaHOBKH, pa3MELICHHS 2 OK-04, OK-05, OK-06,
KOMOMHATOPUKU 128 | Coueranus 2 OK-07,TIK 1.1, 1K 3.3
Tema 13.2 Copepxxanue yuyeOHOro MmarepuaJia
CoO0miTHE, 129 | CoBmMecTHBIE W HECOBMECTHBIC COOBITHSA. TeopeMbl O 5
BEPOSITHOCTD BEPOSITHOCTH CYyMMBbI COOBITUIH




coObiTus. Cnoxkernne | 130 | YcinoBHas  BEpOSTHOCTb. 3aBUCHMbIE M HE3aBHUCHMBIC
U YMHOXCHHE coObITUs. TeopeMbl 0 BEpPOSITHOCTU IIPOU3BEAEHUS COOBITUH 2
BEPOATHOCTEMN
Tema 13.3 IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME
BepositHOCTB B TeMaTuka NPAKTHYECKHUX 3AHATHH
npodeccuoHaNbHBIX 131 | IIpaktuueckoe 3aHsthe Ne36. OTHOcUTENIbHAs YacTOTa
3amaJdax coOBITHSI, CBOMCTBO €€ YycroiunBocTH. CTaTuCTUYECKOE 2
onpeeneHue BepoaTHocTU. OLieHKa BEpPOSITHOCTU COOBITHS
132 | Ilpaktuueckoe 3aHstue Ne36. OTHOCHUTENbHAsE YacTOTa
COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE 2
onpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITUS
Tema 13.4 Coaep:xxanue yueOHOro MaTepHuaJia
JluckperHas 133 | Buabl ciydaiiHbix BenuuuH. OmpenesieHue JAUCKPETHOM
CllyyaiiHas BEIUYMHA, Cly4ailHOM BeIMYMHBI. 3aKOH PpacHpeleseHUs TUCKPETHOU 2
3aKOH €€ CIIy4yalHOM BEJIUYHHBI
pacnpencieHus 134 | YucnoBble  XapakTEPUCTUKH  JUCKPETHOW  CIy4ailHOM 2
BEJIMYMHbI
Tema 13.5 Coaep:xxaHue yueOHOIro MaTepHuaJia
3anauu 135 | Bapuanuonnsiii  psa. Ilosuron wacror M rucrorpamma.
MaTeMaTH4eCKOn CratucTuyeckre  XapakTepUCTHUKU  psiia  HaOJI0J1aeMBbIX 2
CTaTUCTHKH JTAHHBIX
Tema 13.6 IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
CocraBnenue Tabnun | TemaTnka NPpaKTHYECKUX 3aHATHI
U MarpaMm Ha 136 | Ilpaktuueckoe 3anstue Ne37. IlepBuunas oOpaboTka 5
MPAaKTHKE CTaTHCTUYECKUX JaHHBIX. ['paduueckoe ux npeacTaBieHue
137 | Ilpaktuueckoe 3anste Ne38. HaxoxkaeHue CpeaHHx 5
XapaKTePUCTHK, HAOIIOAAEMbIX JaHHBIX
Tema 13.7 TemaTHKa NPAKTHYECKUX 3aHATHH
Pemenue 3anay. 138 | Ilpaktudeckoe 3amaTtue Ne39. DieMEHTHI KOMOWHATOPHKH.
DneMeHThI CoObITHe, BEpOATHOCTH COOBITHS. ClOXKEHHE U YMHOXKEHUE
KOMOWHATOPHKH, BEPOATHOCTEH 2
CTaTUCTUKH U TEOPUU
BEPOATHOCTEMN
Pasnea 14. YpaBHeHHUsI H HEPaBEeHCTBA 24




Tema 14.1
PaBHOCUIBHOCTE
YPaBHEHUU U
HepaBeHcTB. OOmne
METO/IbI PEIICHUS

Conep:xxanue yueOHOro MaTepHuaJa

139

PaBHOCHMIIBHOCTh ypaBHEHU M HepaBeHCTB. OrnpeneneHus.
OCHOBHBIE TEOpEMbl O PpaBHOCHUJIBHBIX IEpexo/ax B
ypaBHEHUSX M HepaBeHcTBax. OOmIMe METOIbl pelleHus
YPaBHEHHIA: MEPeXoj] OT paBeHCTBAa (YHKIMHA K PaBEHCTBY
apryMeHTOB JUIsi MOHOTOHHBIX (DYHKIIMIA, METOJI Pa3ioKeHUs
Ha MHOXMTEIM, METOJ BBEIACHUS HOBOM IIEPEMEHHOM,
(GYHKIMOHATBHO-TPAQUUECKUA METOJT

Tewma 14.2
I'paduaeckuii meron
pelIeHus ypaBHEHUH,

Coaep:xxaHue yueOHOIro MaTepHuaJia

140

OO011e MeTo/Ibl peIIeHUs] HEPaBEeHCTB: IEPEeX0 OT CPABHEHUS
3Hau€HUN (PYHKIMHA K CPaBHEHUIO 3HAYEHWH apryMeHTOB AJIs

HEPaBEHCTB MOHOTOHHBIX (DYHKIIHIA, METOI MHTEPBAJIOB, ()YHKIIMOHAIHHO-
rpapuueckuii  meron. ['paduyeckuii  MeTon  pemIeHUs
yYpaBHEHHIA U HEPABCHCTB

Tema 14.3 Coaep:xxaHue yueOHOIro MaTepHuaJia

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07,IIK 1.1, IIK 3.3

YpaBHeHus U 141 | Onpenenenne Monyis. PackpbiTe MOJYJIs IO OINPEACIICHUIO.

HEPABEHCTBA C [Ipocreiime ypaBHEHUs U HEPABEHCTBA C MOAYJIEM

MOAyJIeM 142 | IlpumeHeHne PaBHOCHIBHBIX MEPEXOJ0B B OIPEIEICHHBIX
TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM

Tema 14.4 Coaep:xxaHue yueOHOro MaTepuaJia

VYpaBHeHUs U 143 | 3nakomcTtBO C mapamerpoM. Ilpocreiiime ypaBHEHHsS C
HEpaBEHCTBA C apaMmeTpoM
napaMeTrpamu 144 | Tlpocreiilne HepaBeHCTBA C TAPAMETPOM
Tema 14.5 IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME
CocrasieHune u TemaTnka NPaKTHYECKUX 3aAHATHH
peuieHue 145 | [Ipaktuueckoe 3anstue Ne4(. PemieHue TEKCTOBBIX 3ajau
npo¢eCcCHOHATIBHBIX po¢eCCHOHATIBHOTO COAEPIKaHUS
3ajaq € IIOMOIIBIO 146 | Ilpaktuueckoe 3aHsTHe Ned(. PemieHne TEKCTOBBIX 3ajaad
ypaBHEHUH po(ECCHOHATBLHOTO COAEPKAHUS
147 | Ilpaktuueckoe 3ansTHe Ned(. PemieHne TEKCTOBBIX 3ajaad
PO)eCCHOHAIBHOTO COICPIKAHUS
148 | Ilpaktuueckoe 3ansTHe Ned(. PemieHne TEKCTOBBIX 3ajaad
PO)eCCHOHAIBHOTO COCPIKAHUS
Tema 14.6 TemaTnKa NPAKTHYECKUX 3aHATHH




Pemenue 3agay.

149

[Ipaktuueckoe 3anartue Ne4l. OOmmMe MeTOIbI pELICHUS

YpaBHeHus u YpaBHEHUH. 2

HEPaBEHCTBA 150 | Ilpaktuueckoe 3ansTHe Ned42. YpaBHEHHS U HEPaBEHCTBA C 5
MOJAYJIEM U C HapaMeTpaMHu

Koncyabranuun

IIpomeskyTouHas arrecTauus (IK3aMeH)

Hroro: 300




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30BATEJILHOM
TACIATITAHBI

3.1. Peaqu3anusi mporpamMmbl 0011€00pa30BaTEeIbHOH YUeOHOH JTHCHUILIHHBI
TpedyeT HAJIMUYMS Y4eOHOT0 KaOuHeTa «MaTeMaTHuKa».

O6opynoBanue yu4eOHOro KabMHeTa:

- TOCAIOYHBIC MECTa IO KOJMYECTBY 00YUaIOIINXCS;
- pabouee MecTO MpenoaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB;

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTsa 00yUyeHUs:
- IEPCOHAJIBHBIN KOMITBIOTEP € JUIEH3UOHHBIM MPOrPAMMHBIM 00€CTIEYEHUEM;

- IPOEKTOP C HKPAHOM.

3aJibl;
bubmmoTreka, YuTaNBHBIN 3aJ1 C BEIXOJIOM B ceTh IHTEpHET.

3.2. HupopmanuoHHOEe oOecneyeHHe peau3auu NporpaMmMbl

3.2.1. OcHOBHBIE TEYATHLIE U3AHUSA
1. HNanmasH, A. A. Matematuka : yueOnuk / A.A. Jlanassa. — 3-¢ u3., UCIp. U 10T, —

MockBa : UHOPA-M, 2020. — 544 c. — (Cpemnee mnpodeccroHaabHOE
o0Opa3oBaHue).

2. lllunosa, JI. 1. Maremaruka : yueOHnoe nocodue / JL.U. [llunosa, A.E. [llunos. —
MockBa : MHOPA-M, 2020. — 238 c¢. — (Cpemnee mnpodeccroHaabHOE
o0pa3oBaHue).

3. Kapbauunckass, H. b. Marematuka : TpakTUKyM JJsg  CPEIHETO

npodeccuonansHoro obpaszosanust / H. b. Kap6auunckas, E. E. Xapuronona. -
Mocksa : PI'VII, 2019.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. AnekcannmpoB, A.J[. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza, reometpus. 'eomerpus. 10-11 kmaccer : yuebnuk / A.Jl. Anekcanapos, JILA.
Bepnep, B.U. Peokuk. — M. : U3ngatensctBo «lIpocBemenney, 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - Tekcr : HEMMOCPEACTBEHHBIN



2. Artanacsn JI., MaremaTtuka: anreOpa U Hadajla MaTeMAaTHYECKOIO aHaJu3a,
reometpusi. ['eomerpus. 10-11 kmaccel.,, y4yeOHUK ia  00IIeoOpa3oBaTEIbHbIX
opranuzaiuii: 6a3oBbiii ¥ yriyoneHubiit ypoBau/ JI.C. ArtanacsH u ap.,— 9-¢ m3n.—M.:

[Ipocemienue, 2021.-287 ¢. Un.— (MI'Y — mikone). ISBN 978-5-09-078569-3.
3. Ammmos, III.A. Marematuka: anrebpa U Hadajla MAaTeMaTHIECKOTO aHAIIN3a,

reoMeTpus. AnreOpa W Hadasnia mMateMarndeckoro anammza. 10-11 kiaccel:0a30BbId U
yrayOsieHHbid ypoBHU : yueOHuk / ILI.A. Anmumos, FO.M. Konsarun, M.B. Tkauesa u ap.
10-e u3n., crep. Mocksa [Ipocsemenue, 2022. 463, [1] c. Un. — ISBN: 978-5-09-087759-
6

4, MopakoBuu, A.I'. Anrebpa 1 Hayajga MaTeMaTHYecKoro aHanuza. 10 kiacc:
B 2 4. Y. 1. YueOHuk nms ydanuxcsi o01ieo0pa3oBaTeIbHbIX yUpexKAeHUN (MIPoGUIbHBINA
ypoBeHb) / A.I'. Mopakosuu, [1.B. Cemenos. - M. : Maemo3uHna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - Tekcr : HeMOCPEACTBEHHBIH

S. Mopnkosuu, A.I'. Anre6pa 1 Hayajla MaTeMaTU4YecKoro aHanusa. 11 kmacc:
B 2 4. Y. 1. YueOHuK 15 ydamuxcsi o0nieo0pa3oBaTeabHbIX YUPEKACHUN (IPOPUIBHBIN
ypoBeHb) / A.I'. Mopakosud, I1.B. CemenoB. - M. : Muemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - Tekct : HEMOCPEACTBEHHBIMH

6. Mopnkosuu, A.I'. Anre6pa 1 Havyasla MaTeMaTu4yeckoro aHanusa. 10 kmacc:
B 2 4. Y. 2. 3amayHuk 08 ydalmuxcs 00IIeo0pa3oBaTENbHBIX  YUPEKICHUM
(npoduneHelil yposensb) /A.I'. Mopakosuy, JI.O. [Ienumesa, JI.WU. 3BaBuy [u np.] - M. :
Muemosuna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HENOCPEICTBESHHBIH

7. Mopnkosuu, A.I'. AnreOpa u Hadana MaTeMaTHYECKOro aHanu3a. 11 kmacc:
B 2 4. Y. 2. 3agauynuk a1 ydanmxcs o01meoopa3oBaTeNIbHBIX YIPEKICHUM

(npoduneHelil yposens) / A.I'. Mopakosuy, JI.O. lenumesa, JI.LW. 3BaBuy [u ap.],- M. :
Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct : HEMOCPEACTBEHHBIH

3.2.3. DJIeKTPOHHBbIE HCTOYHUKHU
1. Beepoccuiickue uatepaer-omummuaznbl. - URL: https://online-olympiad.ru / (maTa

obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBIH.

1. Ennnas xomnekuust 1udpoBeIX oOpa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2021). - TeKCT: 3ACKTPOHHBIA.
2. Nudopmarnmonnas cucrtema «EauHoe OKHO gocTyma K oOpa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara obpamenns: 02.07.2021). - Tekcrt:
3JIEKTPOHHBIN.

3. Hayunas snekrponnas ouommorexka (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2021). - TekcT: 27ME€KTPOHHBIH.

4. OTtkpoIThiii KOJUTeK. Matematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 2JIeKTPOHHBIMN.
5. [ToBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (azara

obpamenust: 12.07.2021). - TekcT: 2JIeKTPOHHBIMN.


https://www.labirint.ru/pubhouse/167/
https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

6. CopaBoyHMK 1O  MaTreMaTUKe  JJIsl  I[IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). -
TeKCT: PIEKTPOHHBIM.

7. Cpennsisi MaTeMaTudeckas MHTepHeT mikoia. - URL: http://www.bymath.net
[ (nata obpammenus: 12.07.2021). - TeKCT: 3JACKTPOHHBIA.

8. OdenepanpHbii  moptan  «Poccuiickoe  oOpaszoBanme». -  URL:
http://www.edu.ru / (mata ooparenus: 02.07.2021). - TekcT: 31eKTPOHHBI.

Q. denepanbHBIN 1IEHTP HHPOpMAITMOHHO-00pa3oBaTeIbHbBIX pecypcoB. - URL:

http://fcior.edu.ru / (mata oopamenwus: 01.07.2021). - TekcT: 2JIeKTPOHHBIN.



https://www.resolventa.ru/demo/demomath.htm

4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS OBIEOBPA3OBATEJILHOM
TACIATITAHBI

KoHTpons u oOlleHKa pe3yJabTaTOB OCBOCHHUS OOIIe00pa30BaTEeIbHON JAMCHIUTIIHHBI
PaCKpBIBAIOTCS Uyepe3 AUCHUIUITMHAPHBIE pe3yJIbTaThl, HApaBleHHbIE HAa (OPMHUpPOBAHUE
o0mux u TpodecCHOHATBHBIX KOMIIETCHIIMM 1O pasieiaM W TeMaM COJACpKaHUs

y4eOHOro Marepuaia.

(b PeKTUBHOCTH (PUHAHCOBO-
XO3SIMCTBEHHOU

110 €€ ITOBBLIILICHHUTO

P77, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tempr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,12.3,12.4

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

135

I1-o/c, 13.6

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

I1-o/c, 14.6

Oo6mas/mpodeccuonaibHas Paznen/Tema Tun oueHoYHBbIX
KOMITeTEHIIUSA MepONPUATHH
OK 01. Beibupats cioco6sr [P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, (TectupoBanue
penieHus 3a1au 15,16 Y cTHBII orpoc
mpodecCuoHaTbHOM P2, Temnr 2.1,2.2,2.3,2.4,2.51- Marematuueckuii
NEeSATCIbHOCTH o/c, 2.6 JIMKTaHT
MPUMEHUTEIIBHO P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 |uauBumyanpHas
K Pa3JIMYHbIM KOHTEKCTaM P 4, Temb1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSITEJIbHAS
[IK 1.1. PaccuutniBarh 4.6, 4.7 paboTta
[MOKA3aTEeNN MTPOEKTOB [T-o/c, 4.8,4.9,4.10,4.11 [IpencraBieHue
OI0/HKETOB OFOJIKETHOM P 5, Temsr 5.1, 5.2 pE3yJIbTaTOB
cuctembl Poccuiickon P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUYECKUX
denepanuu 6.6, 6.7 pabor
[1K 3.3. OnenuBarn I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amnura

TBOPYECKUX padoT
3anura

nesTeNbHOCTU opranu3anuu, [[1-o/c,7.8,7.9,7.10 I1-o/c, 7.11, VHIVUBUY AJIbHBIX
MJIaHUPOBATH U 7.12, MPOEKTOB
OCYIIECTBIATh Meponpustus [/.13, 7.14,7.15, 7.16, 7.17 BrinosnneHue

DK3aMEeHAIIMOHHBIX
3alaHuN




OK 02. Mcmnonn30BaTh
COBPEMEHHBIC CPEJICTBA
[TOMCKA, aHAJIN3a U
WHTEPIIpETAIUN
uHopMaIu, 1
nH()OpMaIIMOHHBIE
TEXHOJIOTHH JIISI BBITIOJIHEHUS
3aa4y npodeccuoHaIbHOM
eI TEIbHOCTH

[IK 1.1. PaccunThiBaTh
MoKa3aTesIr MPOEeKTOB
0I0’KETOB OIOPKETHOM
cuctembl Poccuiickoit
Denepanuun

[IK 3.3. OnenuBarb

A PEeKTUBHOCTD (PUHAHCOBO-
XO03SIICTBEHHOM
NEesSATeIbHOCTH OpraHU3aIliH,

P1,Temal.l, 1.2, 1.3 1II-0/c, 1.4,
15,16

P2, Temsr 2.1, 2.2,2.3,2.4,2.511I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temp14.1,4.2,4.3,4.4,4.5,
4.6, 4.7

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

P 5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P 7, Temw1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TecTtupoBanue

'Y CTHBIN OIIPOC
MaTreMaTH4eCKui
JTUKTAHT
NuauBuyanbHas
CaMOCTOSITCIIbHAS
paboTta
[Ipencrasienue
PE3yJIbTAaTOB
MPAaKTUYECKUX
paboT

3amura
TBOPYECKUX padoT
3amura

VHIVBUY AJIbHBIX
MMPOCKTOB
BrinosgHeHue
PK3aMCHAILIMOHHBIX

MoKaszaTesu MPOEeKTOB
0I0>KETOB OIOPKETHOM
cucteMbl Poccuiickoit
Denepanuu

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

I1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,

[UIAHUPOBATh U P9, Tems1 9.1,9.2,9.3,9.49.5 3aJJaHuM
ocymiecTBisTh Meponpusatus [P 10, Temsr 10.1, 10.2, 10.3, 10.4
10 €€ NOBBIIICHUIO P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5

I1-o/c, 13.6

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

14.5

I1-o/c, 14.6
OK 03. ITnanupoBath 1 P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, [TectupoBanue
peanu3oBbIBaTH coocTBeHHOE (1.5, 1.6 'Y CcTHBI O1poc
poheCCHOHAIBHOE U P 2, Temsr 2.1,2.2,2.3,2.4,2.51- MaremaTndecKkuit
JIMYHOCTHOE Pa3BUTHE, o/c, 2.6 JTUKTAHT
[IPEAINPUHUMATEIBCKY IO P 3, Temsl 3.1, 3.2, 3.3 [1-0/c, 3.4 nauBuyaibHas
e TCILHOCTD B P4, Temnr 4.1,4.2,4.3,4.4,4.5, CaMOCTOSTCIbHAs
npodeccuonanbHoi chepe, @4.6,4.7 pabora
HCII0JIb30BaTh 3HAHMS 110 I1-o/c, 4.8,4.9, 4.10,4.11 [IpencraBnenue
(unancoBol rpamotHocTH B [P 5, Temsr 5.1, 5.2 pE3yJIbTaTOB
PA3JIUYHBIX )KU3HEHHBIX P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUYECKHUX
CUTYaIHsIX 6.6, 6.7 pabot
I1K 1.1. PaccunuThiBaTh I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3ammTa

TBOPYECKUX padoT
3amura
WHIUBUTY ATBHBIX

[TPOEKTOB




[JIAHUPOBATH U
OCYIIECTBIISITh MEPOIPUATHS
10 €€ MOBBILIEHUIO

7.6, 7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

135

I1-o/c, 13.6

P 14, Temsr 14.1,14.2, 14.3, 14,4,
14.5

I1-o/c, 14.6

[1K 3.3. OuenuBarsb 7.13, 7.14, 7.15, 7.16, 7.17 Brirmonnnenue
rddexkTuBHOCTh PuHaHcoBO- P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pk3aMeHAIIMOHHBIX
XO3IHMCTBCHHOM P 9, Temsr 9.1, 9.2,9.3,9.49.5 3aJaHuI
nesatenbHocTu opranu3anuu, [P 10, Temsr 10.1, 10.2, 10.3, 10.4
MJIAHUPOBAThH U P11, Temsr 11.1,11.2, 11.3 IT-o0/c,
ocyIecTBIAT, Meponpusitust |11.4, 11.5, 11.6 IT-o/c, 11.7
10 €€ ITOBBIIICHUIO P 12, Temsr 12.1, 12.2, 12.3,12.4

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

13.5

I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5

I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, [TectupoBanue
B3aMMO/ICHCTBOBATh U 15,16 'Y CcTHBIN O1poc
paboTaTh B KOJIJICKTUBE U P2, Temnr 2.1,2.2,2.3,2.4,2.511- MaremaTinueckuii
KOMaHJIE o/c, 2.6 TMKTaHT
[IK 1.1. PaccuutniBaTh P 3, Temnr 3.1, 3.2, 3.3 I1l-0/c, 3.4 VHAMBUIyaTbHAS
[MOKAa3aTeJIu MPOCKTOB P 4, Temb1 4.1,4.2,4.3,4.4,4.5, AMOCTOSTCIIBHAS
OIO0KETOB OIOHKETHOM 4.6, 4.7 6
crcTemsr Poccmitckoit M-o/c, 4.8, 4.9, 4.10, 4.11 pabota
Dexepawn P 5, Tempr 5.1, 5.2 lpencranenue
[1K 3.3. Onenusath P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,  PS3YIbTATOB
S pexTuBHOCTL (hrHaHCOBO- 6.6, 6.7 [PAKTHICCKHUX
XO03IMCTBEHHOMN IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabot
nesatenbHocTH oprann3amuu, [P 7, Temst 7.1,7.2,7.3,7.4,7.5, 3amura

TBOPYECKUX padoT
3amura
WH/IMBUTY aTbHBIX

MMPOEKTOB
Brinoiinenue
PDK3aMEHAIMOHHBIX
3aJaHui




OK 05. OcymiecTBisiTh
YCTHYIO

U MIUCbMEHHYIO
KOMMYHHUKAIIMIO Ha
rOCyapCTBEHHOM SI3bIKE
Poccuiickon denepanuu ¢
y4ETOM 0COOEHHOCTEH
COIMATILHOTO U KYJBTYPHOTO
KOHTEKCTa

11K 1.1. PaccuntniBaTh
MoKaszaTesIr MPOSeKTOB
0I0’KETOB OIOPKETHOM
cucteMnl Poccuiickoit
Denepanuun

[1IK 3.3. OnenuBath

A PEeKTUBHOCTD (PUHAHCOBO-
XO035IMICTBEHHOM
NEeITEILHOCTA OpraHu3allnH,

P1,Temal.l, 1.2, 1.3 1II-0/c, 1.4,
15,16

P2, Temsr 2.1, 2.2,2.3,2.4,2.511I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temp14.1,4.2,4.3,4.4,4.5,
4.6, 4.7

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

P 5, Tembr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P 7, Teme1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TecTtupoBanue

'Y CTHBIN OIIPOC
MaTreMaTH4eCKui
JTUKTAHT
NuauBuyanbHas
CaMOCTOSITCIIbHAS
paboTta
[IpencraBienue
PE3yJIbTAaTOB
MPAaKTUYECKUX
paboT

3amura
TBOPYECKUX padoT
3amura

VHIVBUY AJIbHBIX
MMPOCKTOB
BrinosgHeHue
PK3aMCHAILIMOHHBIX

MEXKPEITUTHO3HBIX
OTHOLIECHHUM, TPUMEHSTh
CTaHIapPThI
AHTUKOPPYILHOHHOTO
[MOBEACHUS

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5

I1-o/c, 14.6

[JIAHUPOBATh U P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 3aJaHui
ocymiecTBisTh Meponpusatus [P 10, Temsr 10.1, 10.2, 10.3, 10.4
10 €€ NOBBIIICHUIO P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5

I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5

I1-o/c, 14.6
OK 06. ITposiBiIsSITH P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, [TectupoBanue
rpaXIaHCKO- 15,16 'Y CTHBIN ompoc
MaTpuoTH4ecKyto nosunuto, [P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, MaTteMaTU4eCcKUit
NIEMOHCTPUPOBATH 6.6, 6.7 TAKTAHT
oco3HaHHOe noBeaeHue Ha  |[1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 NuauBnayanbHas
OCHOBE TPAJAUIIMOHHBIX P7, Temsr 7.1,7.2,7.3,7.4,7.5, CaMOCTOSTEIbHAs
0011IeYETI0BEYUECKUX 7.6, 7.7 paboTta
IeHHOCTeH, B ToM unucie ¢ |[[1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, [IpencraBienue
Y4ETOM TapMOHM3ALUN 7.12, PE3yJIbTaTOB
MEKHAIIMOHAJILHBIX U 7.13,7.14, 7.15, 7.16, 7.17 MPaKTUYECKUX

pabor

3amura
TBOPYECKUX padoT
3amura

HMHIWBUYaJIbHBIX




[1K 1.1. PaccunThiBath MMPOEKTOB
MMOKa3aTeIu MIPOCKTOB Brimosinenne
0I0KETOB OIOKETHOM HK3aMEHAIIHOHHBIX
cucteMbl Poccuiickoil 3alaHuN
Denepannun

IIK 3.3. OnenuBathb

A PEeKTUBHOCTh (PUHAHCOBO-

X031 CTBEHHOMN

NEeSATeIbHOCTH OpraHu3allny,

MJIAaHUPOBATH U

OCYIIECTBISTH MEPOTIPUATHUS

10 €€ IMOBBIIICHUIO

OK 07. CopneiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, [TectupoBanue
coxpaHeHuto okpyxarwomeit (1.5, 1.6 'Y CcTHBIN O1poc
cpensl, pecypcocoepexenuro, P 2, Temor 2.1, 2.2, 2.3, 2.4, 2.5 [1I- MaTteMatuueckuii
MIPUMEHSTH 3HAHUS 00 o/c, 2.6 TUKTAHT
W3MEHCHUH KJIMMAaTa, P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 |MuauBumyanpHas
[IPUHIIUIIBI OSPEKITUBOTO P 4, Temb1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSITEJIbHAS
MpOU3BOACTBA, dPdektuBHo 4.6, 4.7 pabora
IEICTBOBATE B I1-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBienue
upe3BblYanHbIX cutyanusax P 5, Temsr 5.1, 5.2 PE3yJIbTaTOB

[IK 1.1. PaccuutniBaTh P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MMPAKTUYECKUX
MOKAa3aTeJ M MPOCKTOB 6.6, 6.7 paboT

0I0KETOB OIOKETHOM I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amuTa

cuctembl Poccuiickoit
Denepanuun

[IK 3.3. OnenuBath

A PEeKTUBHOCTD (PUHAHCOBO-
XO03SIICTBEHHOM
NEeSTEILHOCTA OpraHUu3allnH,
[JIAHUPOBATH U
OCYIIECTBJISTh MEPOTIPUATUS
110 €€ MOBBIIICHUIO

P7, Temn1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5

I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5I1-o/c, 14.6

TBOPYECKUX padoT
Samnra

VHIVBUY AJIbHBIX
MMPOEKTOB
Brimmonnenue
PK3aMEHAIIMOHHBIX
3ajJaHui
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