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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN TPOIT'PAMMBI
Y.07 (Y) MaremaTnka

1.1. Ob6sacTs npuMeHeHNst padoyeil NporpaMMbl
Pa6ouas nporpamma Y/[.07 (V) Maremaruka siBiasiercs dacteto [IIIKPC. Ilporpamma

paspabotana c¢ yuetom TpedoBanniit ®I'OC COO, ®T'OC CIIO npodeccun 23.01.17 Mactep mo
PEMOHTY M 00CTYXKMBaHUIO aBTOMOOMIIEH.

Pabouas mporpamma yueOHOH TUCIMIUIMHBI NPeIHA3HAYEeHA JJIS U3yYeHUSI MaTeMaTUKU
C IIETBI0 peaau3ay 00pa30BaTEIbLHON MPOrpaMMBbl CpeIHEro o0Iero odpa3oBaHus Ha Oasze
OCHOBHOTO 00111ero obpazoBanus no IMITKPC.

PabGouass mporpamMmMa MOXXeT OBITH HCIOJB30BaHA JPYrUMH MPOGECCHOHATBEHBIMHU
00pa30BaTEIbHBIMU OPTaHU3ALUSIMH, PEATU3YIOIIUMHI 00Pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
obmero oopazosanus B npezenax ocBoeHus [IIIKPC Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHuUs.

1.2. Mecro JgUCHMILIMHBI B  CTPYKType OCHOBHOH Npo(decCHOHAIBHOM

o0pa3oBaTeIbHOW MPOTrPaMMBbI

Y.07 (Y) Marematuka SBISICTCS TUCHUTUITMHOM O0OS3aTEIBLHON MPEAMETHOM 007acTh
Marematnka u uHpopmatuka PI'OC COO. Usywaercs Ha YrayOJIeHHOM YpOBHE B
obmeobOpazoBatenpbHOM 1uKie ydeOnoro maana [IIIKPC na ©6a3e oCHOBHOro oOImIEro
oOpa3oBaHUs C TIONIyYEHHEM CpEIHEro o0mero oOpa3oBaHUs, BXOJUT B  COCTaB
001eo0pa3oBaTeNbHBIX  MPOPUIBHBIX  TUCHMIUIAH, (QOpMUPYEMBIX W3  00s3aTeIbHBIX
npeameTHbix obnacteit @I'OC COO mna mpodeccuit CIIO TeXHOTOTHUECKOTO MPOGUIIs
npo¢eCCHOHATBFHOTO 00pa30BaHMS.

1.3. lleapb 1 3aga4n OCBOEHUSI AUCHUILIMHBI:

Cogepxxanue mporpammbl  00IIe00pa30BaTeNbHON  JUCHUIUIMHBI — «Matematukay
HaIpaBJIeHO Ha JOCTI)KCHHUE PEe3yIbTAaTOB €€ U3YUYCHHs B COOTBETCTBHH C TpeboBarusmu OI'OC
COO c¢ yuetoMm nipodheccronanbHOM HanpaBieHHocTH @I'OC CIIO.

3aja4un OCBOCHUS:

- hopMHUPOBATH MPEJCTABICHUS O COLMATBHBIX, KYIbTYPHBIX U UCTOPUYECKUX (haKTOpax
CTAaHOBJICHUSI MAaTEMAaTHKH;

- q)OpMI/II)OBaTB OCHOBBI JIOTMYECKOI'O, aJIrOPUTMHUUYCCKOrO MW MATCMATHYCCKOI'O
MBIIIJICHUA,

- ¢GopmupoBaTh yMEHHE MNPUMEHSTH IOJTYYCHHBIC 3HAHUS TMPU PELICHUH PA3THYHBIX
3a/1a4, B TOM YHUCJIE MPo(hecCHOHAIbHBIX;

- (dopMHupOBaTh TMPEACTABICHHE O MaTEeMaTHKE KaK YacTH OOIICYEIOBEYECKONW KYJIbTYPHI,
YHUBCPCAJIbHOM $3BIKEC HAYKH, ITO3BOJIAIOIICM OINHWCBIBATL W HU3Yy4YaTb PCAJIbHBIC IMPOLCCChI U
SABJICHHUS B HOBCCI[HCBHOfI JKNU3HU U B HpO(l)CCCHOHaHBHOfI ACATCIIBHOCTH.

1.4. KoinyecTBO 4acoB HA OCBOEHHE MPOrPaMMbl AU CHMILIUHBI:
— MakcuMallbHas yueOHas Harpyska oOyuatomierocs 340 yaca, B TOM 4HucCIie:
— o0s3arenbHas ayAMTOpHas yueOHast Harpy3ka ooydatomierocst 340 yacos;



2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YUEBHOM U CIUILIAHBI

Conepxanne YJ[.07 (V) MaremaTnka HampaBi€eHO Ha Pa3BUTHE YHUBEPCAIBHBIX YYEOHBIX
neicTBui, popMUpOBaHNE JTUYHOCTHBIX, METANPEIMETHBIX U MPEeAMETHBIX pe3ynbratoB GI'OC
COO, a taxxe oommx komrereHnuint ®I'OC CIIO nmpodeccun 23.01.17 Mactep 1o peMOHTY U
00CITYKMBaHUIO aBTOMOOWIIEH.

OK1. BeiOupath criocoObl pemnieHus 3a1ad npopecCHOHATbHON AeATeTbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK. 02. Hcnosp30oBaTh COBPEMEHHBIE CpEACTBA IIOMCKAa, aHaIu3a W HMHTEpIpeTaluu
uHpopManuy, U WHPOPMALMOHHBIE TEXHOJOTUU JUIS BBIIOJIHEHHUS 3a/ad MpodecCHOHATbHOM
ACATCIIBHOCTH.

OK. 03. IInanupoBaThb M peaan30BbIBATH COOCTBEHHOE NPO(ECCHOHATBHOE M JIMYHOCTHOE
pasBuUTHE, NPEINPUHUMATEILCKYIO AESITEIbHOCTh B NMpodeccruoHanbHON cdepe, UCIONIb30BaTh
3HaHUS MO0 (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYaLIUAX.

OK. 04. D¢ dexTrBHO B3aMMOIEHCTBOBATE M pabOTATh B KOJUIEKTUBE M KOMAHIE .

OK. 05. OcymiecTBasATh YCTHYIO U NMHUCbMEHHYI0 KOMMYHHMKAIIMIO HAa TOCYJApCTBEHHOM S3bIKE
Poccuiickoit deneparuy ¢ y4eTOM 0COOCHHOCTEH COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK. 06. IIposBiaATH Ipa)I1aHCKO-MATPUOTUYECKYIO IO3ULIMIO, AEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX OOILIEUEIOBEYECKUX LIEHHOCTEH, B TOM YHCIIE C Y4ETOM
rapMOHHU3aLUN MEXHALMOHAIBHBIX W MEKPEIUTHO3HBIX OTHOIIECHUH, NMPUMEHATh CTaHAAPTHI
AHTUKOPPYILHOHHOTO NIOBEACHUS .

OK. 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOMIEH CPEeJbl, PECypCOCOEPEIKCHUIO, TPUMEHSTh
3HaHUST 00 W3MEHEHWW KJIMMaTa, NPHUHIMIBI OEpEeXIIMBOTO MPOU3BOACTBA, A(DPEKTUBHO
NENCTBOBATh B UPE3BBIYANHBIX CUTyalUsIX.

IIK 2.2. OcymecTBiasITh TEXHUYECKOE OOCTYKHBAHUE AICKTPUUYCCKUX M AJICKTPOHHBIX CHUCTEM
aBTOMOOMIICH.

PesyabTarnl ocBoenus Y/ 07 (Y) Marematuka B coorBeTcTBHH ¢ PI'OC O0mue u
COO npogeccrnona
JIbHBIE
KOMIIeTeHIMH
®dI'oC CI10

JINYHOCTHBIE M MeTanpeIMeTHbIC Pe3yJIbTAThI:

- TOTOBHOCTD K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCcTBa, TPYI0JII00He; OK1
- TOTOBHOCTb K AKTUBHOH JeATEeJbHOCTH TeXHOJOruueckoidl u comuanphoi | K 2.2.
HanpaBJIEHHOCTH, CIOCOOHOCTh UHHULIUUPOBATh, IUIAHUPOBATh u

CaMOCTOATCIIbHO BBIINIOJIHATE TaAKYIO ACATCIbHOCTD,




- HIHTEPEC K pa3IUIHbIM cepam mpodhecCHOHATLHON IesTENBHOCTH,
OBnazneHre yHUBEPCATBHBIMU YICOHBIMU ITO3HABATETLHBIMU JACHCTBHUSIMHU:

a) 6a30BBIC JTOTUYECKHE JICUCTBUS:

- CaMOCTOSTENbHO  (OPMYIUPOBATH M  aKTYaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIHMBATh CYIICCTBCHHBIH MPHU3HAK WU OCHOBAaHUS [JIsl CPAaBHECHMS,
Kiaccupukanuu u 0000IIeHUS;

- ONpeaeNsATh LEIH ACSITeIbHOCTH, 3aJiaBaTh IapaMeTpbl M KPUTEPUU HX
IOCTHIKEHMUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBACMBIX SIBIICHUSX;
- BHOCUTH KOPPEKTHUBBI B IEITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIILTATOB
IIEJISIM, OIICHUBATh PUCKH TTOCIIEACTBHI JEATSIBHOCTH,

- pa3BHBATh KPEATUBHOE MBIILJICHUE IPH PEIICHUH XU3HEHHBIX TIPOOJIeM

0) 0a30BbBIC UCCIEAOBATEIBCKUE ACHCTBUSA:

- BJIQJICTh HaBBIKAMH y4eOHO-MCCIICIOBATEILCKON U TPOSKTHOU JESITeThHOCTH,
HABBIKAMU pa3peuieHus npodiem;

- BBIABJIATH TNPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3UpPOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PENICHHS, HAXOIUTh apryMEHTHI JUIS JOKa3aTeIbCTBA
CBOMX yTBEPXKJICHUM, 3a]1aBaTh MAPAMETPbl U KPUTEPHUU PEIICHUS;

- aHaNM3MpOBAaTh TOJYYCHHBIE B XOJI€ pEIICHHUS 3aJauyd Pe3yiabTaThl,
KPUTHYECKH OIICHHBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCIIOBHSIX;

-- YMETh TIEPCHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUICCKYIO OOJAcCTH
KU3HEAEATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIZIBUTATh HOBBIC UJICH, ITPEIJIaraTh OPUTHHAIBLHBIC TTOIXO0JIbI H PEIICHUS;

Y CIIOCOOHOCTH MX UCIOJIb30BaHUs B TIO3HABATEIILHOM M COIIMAILHOM MTPAKTUKE

B o6nacTu meHHOCTH HAYYHOTO TTO3HAHUS:

-c(hopMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAyKH M OOINECTBEHHOM NPAaKTUKH, OCHOBAHHOTO Ha
auanore  KyjiabTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa B
MOJHKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHME S3BIKOBOM W YHTATEILCKOW KYIBTYpHl KakK CpeICTBa
B3aMMOJICHCTBHSI MEXKTy JIFOJIbMU M TIO3HAHUS MUPA;

- OCO3HAHHE LEHHOCTH HAy4YHOH MAESITEIbHOCTH, IOTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AEATEILHOCTD MHMBHYAILHO U B TPYIIIIE.
OgnajieHre yHUBEPCaJIbHBIMH YUCOHBIMH MTO3HABATEIHHBIMH JACHCTBUSMU:

B) paboTa ¢ mHpOpManuei:

- BJIaJIeTh HAaBBIKAMH NOJYYCHUsI MHPOPMALMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEIFHO ~ OCYHIECTBIISITh ~ TOMCK, aHaJM3, CHCTEMATH3aLHUI0 |
MHTEPIIPETaNIO NH(OpMAIINU Pa3IuYHBIX BUAOB U ()OPM IPEACTABICHHS;

- co3maBaTh TEKCTHl B pa3IUYHBIX QopMarax ¢ yd4eTOM Ha3HAuYCHHUS
uHpOpMAlMM W 1EJeBOH ayIUTOPHH, BBHIOMpas ONTUMAIbHYIO (opMy
MIPEICTAaBICHHUS U BU3yaIU3aluu;

OK2
IIK 2.2.




- OILICHHUBATH ,Z[OCTOBCpHOCTI), JJICTUTUMHOCTDb I/IH(l)OpMaIII/II/I, €€ COOTBCTCTBHUEC
HpaBOBBIM n MOpaJ'H:HO-E)TI/I‘-IeCKI/IM HOpMaM;

- HCMOJB30BaTh CpeACcTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B pereHun KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpPTaHU3AIMOHHBIX 33/1a4 C COOMIOZCHUEM TPEOOBaHUN IPTOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHSI, TIPABOBLIX U ITUYECKUX HOPM,
HOpM MH(POPMALIMOHHON OE€30MaCHOCTH;

- BJaJeTh HAaBbIKAMU  pACHO3HABaHUS M  3aAlUTBl  MH(OpMaLuWy,
MHPOPMAIIMOHHOM 0€30MaCHOCTH JINYHOCTH

B o6macti 1yX0BHO-HPaBCTBEHHOTO BOCTIMTAHUS: OK3

-- c(pOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHHUS; 1K 2.2.

- CHOCOOHOCTH OLIEHUBAaTh CHUTYallMI0 M NPUHMMATh OCO3HAHHBIE pEILEHUs,

OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBECHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHME JUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOIO OYIyILIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM M (WIM) APYTUM 4JIeHam

CEMbH, CO3JAHMI0 CEMbM HA OCHOBE OCO3HAHHOI'O IIPUHATHUS LEHHOCTEHN

CEMEMHOMN XHU3HU B COOTBETCTBUHU C TpaJuLUsAMU HaponoB Poccuy;

OBnazneHre yHUBEpCAIbHBIMU PETYISITUBHBIMU ACHCTBUSIMMU:

a) caMOOpraHU3aIIUs:

- CaMOCTOSITEJIBHO OCYIIECTBIISATH ITO3HABATEIbHYIO JI€ATEIbHOCTD, BBIABIATH

npobsemMsl, CTaBUTb U (QOPMYJIUpOBaTH COOCTBEHHBIE  3aJauyd B

00pa30BaTEJIbHON AEATENBHOCTH U JKU3HEHHBIX CUTYaLlUsX;

- CaMOCTOATEJIbHO COCTABJISITh IUJIaH pELIeHUs NpPoOJeMbl C Y4€TOM

UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOM 3SpyIulUH B

pa3HbIX 00JacCTAX 3HAHWM, MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTENIbHBIA U

KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MpHUEMBl peIeKCHM Ul OLEHKH CUTyalllud, BbIOOpa BEpPHOTO

pelIeHus;

- YMETh OLEHUBaTh PHUCKHM M CBOEBPEMEHHO NPUHHUMATh DELIEHUS IO HX

CHUKCHHUIO;

B) SMOILIMOHAJIbHBIN UHTEIIJIEKT, IPEOIaralonmi choOpMHUPOBAHHOCTS!

BHYTPEHHEH MOTHMBALIVM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTH)KEHHIO LIENIU U

ycrexy, ONTUMHU3M, UHUIMAaTUBHOCTb, YMEHHUE JACHCTBOBATh, UCXOI U3 CBOMX

BO3MOXKHOCTEIA;

- HMIIATUH, BKIIIOYAIOIEH CIIOCOOHOCTh MOHUMATh HYMOLMOHAIBHOE COCTOSIHUE

JPYTUX, YYUTHIBATh €r0 IMPU OCYIIECTBICHUH KOMMYHHKAILIUHU, CIIOCOOHOCTh K

COUYYBCTBHIO U CONIEPEKUBAHUIO;

- COLMAJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOLLIEHUS

C JIPYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIATh MHTEPEC U pa3periaTb KOHQIUKTHI

TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTU U CAMOOIIPEIEIICHUIO; OK4
[1IK 2.2.

-OBJIaJJICHUEC HAaBbIKAMH y‘le6HO—HCCHeHOBaTeHLCKOﬁ, HpO@KTHOﬁ u COHH&HLHOﬁ




NeSTEIIBHOCTH;

OBnaneHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:

0) coBMeCTHas JACSITEIBHOCTD:

- MMOHUMAaTh W HUCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBHUIYAIbHOM
paboTsl;

- TPUHUMATH [T COBMECTHOW JCSATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBAThH JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTABIATH IUIaH JACHCTBHIA,
pacmpenensTh pojau C y4eTOM MHEHHH yYaCTHHUKOB OOCYXAaTh Pe3yabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOJTHATH pa0OTy B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO
Y KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBISITh TMO3UTHUBHOE CTPATErMYECKOE TMOBEJACHHE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
ORajicHUe YHUBEPCATBHBIMU PETYISITHBHBIMU JICHCTBHSIMHU:

T) IPUHSITHE ce0s U IPYTHX JIFO/ICH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JAPYTUX JIIOJICH NPU aHAJIU3E PE3yJIbTaTOB
NeSITENbHOCTH;

- IPU3HABATh CBOEC MPABO M MPABO APYTHX JIFOJICH HA OIMTUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TTO3UITUH JIPYTOT0 YEeJIOBEKA

B obnacTy 3cTeTHIeCKOro BOCITUTAHMS:

- DCTETMYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTh BOCHPHHHMMATH pA3JIMYHBIE BHUJbI HCKYCCTBA, TPATULUH U
TBOPYECTBO CBOCTO W JIPYTUX HApOJOB, OMIYIIaTh ASMOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- YO©XKIEHHOCTh B 3HAYUMOCTHU IS TUYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBA, 3THHYECKUX KYJIBTYPHBIX TPAIUIMi U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISATH Ka4eCTBA TBOPUECKON JIMYHOCTH;

OBnazneHre yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU

a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHKAITUHM BO BCEX cepax KU3HH,

- pacro3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHHS, TOHUMATh 3HAUYCHHUE
COLIMATILHBIX 3HAKOB, PACHO3HABATh MPEINOCHUIKH KOH(QIUKTHBIX CUTYyalluil U
CMST4aTh KOHQIUKTHI;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUKY 3PCHUA C HUCIIOJIb30BAHUCM
A3BIKOBBIX CPCACTB

OK5
IIK 2.2.

OCO3HaHHE 00YUYAIOIUMUCS POCCUICKON rPpaKIaHCKOW UEHTUYHOCTH;

- LICJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH NO3MLMU JUYHOCTH HAa OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickoit denepanuu,
HWCTOPUYECKUX H HAIMOHAIBHO-KYJIBTYPHBIX Tpaauluid, (HopmupoBaHue
CHUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO  MHPOBO33PEHHS, IPABOCO3HAHHUSA, 3KOJIOIMYECKOMN

OK6
IIK 2.2.




KYJIBTYPBI, CTIOCOOHOCTH CTaBUTb EJIN M CTPOUTD KU3HEHHBIC TUIAHBL;

B vacTu rpa’k1aHCKOTro BOCITUTAHUS:

- OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB W OOSN3aHHOCTEH, yBa)KeHHE
3aKOHA U MTPABOTIOPSAIKA;

- TpUHATHE  TPAIWIMOHHBIX  HAIMOHAJBHBIX,  OOIICUEIIOBEYCCKHUX
I'YMaHUCTUYECKUX U JEMOKPATUYECKHUX LIEHHOCTEHH;

- TOTOBHOCTb HPOTHUBOCTOSITH WACOJOTMH HKCTPEMH3Ma, HallMOHAIU3MAa,
KCeHO(OONH, TUCKPUMHMHAIIMK 110 COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJILHBIM TPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECaX T'PayKIaHCKOTO
oOmiecTBa, yd4acTBOBaTh B CAMOYIpaBIEHUH B 00IIe00pa3oBaTeIbHON
OpraHHM3aluy U IETCKO-IOHOLIECKUX OpTraHU3alusIX;

- YMEHHE B3aHMO/ICHCTBOBATh C COIMAIILHBIMA HHCTUTYTaMHU B COOTBETCTBHUH C
X QYHKIHSAMU ¥ Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM ESTEIILHOCTH;
NaTPUOTHYECKOTO BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTH POCCUICKOM Ipa)kIaHCKOH WACHTHYHOCTH, MATPUOTH3MA,
YBOKEHHUSI K CBOEMY HapoIy, YyBCTBAa OTBETCTBEHHOCTH Tmiepen PomnHOH,
TOPJIOCTH 3a CBOM Kpail, cBOXO PoauHy, CBOM SA3BIK M KYJIbTYpy, NPOLUIOE U
HacTosIIee MHOTOHAIIMOHAIIbHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJAM, UCTOPHUECKOMY U
NPUPOTHOMY HACIENWIO, TaMATHHKaM, TpagunusM HaponoB Poccum,
nocTkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPY/IE;

- upaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KeHHIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIC OOYYaIOUIMMHUCS MEXIPEAMETHbIE TOHATUS W YHHBEPCAJIbHBIC
y4deOHbIe IeHCcTBUS (PeryIsaTHBHBIC, T03HABATEIILHBIC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTh UX MCIIOJIb30BAHMSI B IO3HABATENIBHOM M COLIMAIbHON MPAKTUKE,
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM
JESTENbHOCTH, OPTaHU3alMH Y4eOHOTO COTPYJHHYECTBA C IEIarorHYeCKUMH
pabOTHHKAMU M CBEPCTHHKAMH, K yYacTHIO B ITOCTPOCHHUU WHAWBUAYAIHHOU
00pa30BaTENbHON TPACKTOPHUH;

- OBJIAJCHHE HaBbIKAMHM  Yy4eOHO-MCCIENOBATEIbCKOW, TMPOCKTHOH W
COLIMAIILHOU NEeSITENIBHOCTH

HE MPUHUMATh JIEUCTBUSI, IPUHOCSIINE BPEl OKPYKAIOIIEH Cpeie;

- YMEThb TPOTHO3UPOBATH HEOJIATONMPHUATHBIC DJKOJOTHYECKUE IOCIIEICTBH
NPEINPUHUMAEMBIX JEHCTBUH, TPEAOTBpALIATh UX;

- PaCILMPUTB OIBIT AESATEIBHOCTH IKOJIOTHYECKON HAIIPaBIECHHOCTH;

- pa3pabaThiBaTh IJIaH PELIECHUS MPOOJIEMBbI C y4ETOM aHalu3a MMEIOIIUXCS
MaTepHaIbHbIX U1 HEMATEPHAIBHBIX PECYPCOB;

- OCYHIICCTBJIATH IEJICHANPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB M CIOCOOO0B
JEUCTBUS B MPOPECCHOHATBHYIO CPEY;

- YyMETh MEPEHOCUTh 3HAHUS B TO3HABATENILHYIO M IMPAKTUYECKYIO 00JacTh
JKHU3HEIEATSIIBHOCTH;
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- npeayiaratb HOBBIC TPOCKTHI, OHCHUBATH HJACHU C TMO3WLOWHW HOBHU3HBEI,
OpPUTr'MHAJIBHOCTH, HpaKTquCKOﬁ 3HA4YUMOCTH,

- JaBaTb OLCHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPCKTHBBI B JACATCIbHOCTD,
OICHUBATH COOTBCTCTBHUC PEC3YJILTATOB LCIISAM

Hpe}lMeTHble Pe3yJbTaThbl

-BJIaJIETh METOJAaMH JI0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUs 3a/ay; yMEHHue
(GbopMyIHpOBaTh OMNpPEIENICHUSl, AKCMOMBI M TEOPEMBI, MPHUMEHSTh WX,
MIPOBOJUTH JJOKA3aTEIbHBIC PACCYKICHHS B XO/I€ PEIICHHS 3aa4;

- YMETb ONEpUPOBATh MOHATUSAMH: CTEIIEHb YMCIA, JorapudM 4ucia, yMEeHHUE
BBINOJIHATh BBIYMCICHME 3HAYEHUH U IpeoOpa3oBaHMs BBIPAXKEHUH cO
CTeNeHs MU U Jiorapupmamu, npeoOpa3oBaHUs APOOHO-pALIMOHATIBHBIX
BBIPAKCHU;

- yMeTb OIEpUpOBaTh MOHATHAMM: palMOHAJIbHBIC, HUPPALMOHAIbHbIC,
NoKa3aTeNbHble, CTENEHHble, JIorapu(pMHUECKUe, TPUTOHOMETPHUUECKUE
YpaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

- YMEThb ONEpUPOBaTH TMOHATHAMH: (YHKIUS, HENpepbiBHAS (QYHKIMS,
MPOM3BOJIHAS, NEPBOOOpA3Has, OIpPENEICHHBI HHTErpaj; yMETb HaXOIUTh
IIPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKIUM, UCTONb3Yys CIIPaBOYHbIE MaTepUAaJIbI;
UCCIIEZIOBAaTh B NPOCTEHIIMX CIydasxX (PyHKIMM HA MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIINE ¥ HAaUMEHbIIME 3HadeHUs (QYHKIUH; CTPOUTh TIpapuKu
MHOTOWIEGHOB C UCIOJb30BaHUEM almapaTa MaTeMaTU4YeCKOro aHaju3a,
IOPUMEHATh TPOU3BOAHYIO TPU PELICHMH 33aJad Ha JBIKEHHE;, pelaTh
[IPAaKTUKO-OPUEHTHPOBAHHBIE 33Jauyd Ha HauOONbIIME ¥ HaUMEHbLINE
3HAYCHUsI, HA HAX0XKJICHHUE IIYyTH, CKOPOCTH M YCKOPECHHS;

- YMEeTh ONEepUPOBATh MOHATHSMH: palloOHaTbHas (DYHKIHS, MOKa3aTelIbHas
¢byHKLUA, CTEIIEHHAas byHKUusA, norapupmuueckas ¢byHKLU,
TPUTOHOMETpUYECKHE (QYHKIUH, OOpaTHble (YHKIMH; YMEHHE CTPOUTH
rpaduki  M3Y4YCHHBIX (YHKIWNA, HMCIOJB30BaTh TpadUKUd TpHU HU3YICHHH
MIPOLIECCOB M 3aBUCHUMOCTEH, NpU pEIIeHUH 3a7ad U3 JPYrux YydeOHBIX
MPEIMETOB M 33/1a4 U3 PealbHOM KU3HM; BhIpaKaTh (POpMyJIaMH 3aBUCUMOCTH
MEX]y BeIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33a/]a4M Pa3HbIX THIIOB (B TOM YHMCII€ HA IPOLEHTHI,
JOJIM M 4YacTH, Ha JABW)KEHHE, padoTy, CTOMMOCTh TOBAapOB U YCIyT, HAJIOTH,
3aJaud W3 OOJIaCTH YNpaBJICHHUS JUYHBIMH M CEMEHHBIMH (UHAHCAMHN),
COCTaBJIATh BBIPAKEHUSI, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI 10 YCIOBHUIO
3aJa4u, UCCIIeA0BaTh MOIYYEHHOE pEIIeHUE U OLEHUBATh MPaBA0NOJ00HOCTh
pe3yiIbTaTOB;

- YMeTh OIEpHpOBaTh TOHATHAMU: CpeAHee apupMeTHdyeckoe, MeauaHa,
HauOouiblllee M HAaUMEHbILIEE 3HAYEHHUS, pa3Max, AUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIOBOrO Habopa; yMETb U3BJIE€KaTb, WHTEPIPETHPOBATH
nH(popManuoo, MpeACTaBICHHYIO B TaliuIlaX, Ha auarpamMmax, rpadukax,
OTpaKaloIllyl0 CBOMCTBAa pEaJIbHbIX IPOLECCOB U SBJICHWI; IPEICTaBIATh
MHPOPMAIIHIO C MTOMOIIBIO TaOIHIl M AUArpaMM; UCCIIE0BATh CTATUCTHUECKUE
JIaHHbIE, B TOM YHCJIE ¢ IPUMEHEHUEM I'pa)uueCKUX METOJIOB U 3JIEKTPOHHBIX

OK1
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CpPEJICTB;
- YMETh OINEPUPOBATH MOHATHAMU: CIyYalHBIA OMBIT M CIIy4ailHOE COOBITHE,
BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIOJIb30BAHUEM TpapUUECKUX METOJOB; NMPUMEHATh (HOPMYIBI CIOXKEHUS U
YMHO’KEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (GaKThl U (OPMYJIbI IIPU PELICHUU
3a1a4; OICHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM BEJIMUYMHAMH; YMEHHUE NPUBOAMUTH NIPUMEPHI NPOSBICHUS 3aKOHA
OOJIBLINX YUCEJ B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh ONEpUpPOBATh MOHATUSIMH: TOUYKA, MpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTpaHHBI  YroJ, CKpEIIMBaIOIIMECs IMpsiMble, MApaLUIENbHOCTh U
NEPHEHIUKYIAPHOCTh NPAMBIX U IUIOCKOCTEH, YroJlI MEXIy NPSIMBIMH, YIrOJ
MEXJy NPSAMOM M IUIOCKOCTBIO, YOl MEXIY IUIOCKOCTSIMH, PAacCTOSHUE OT
TOYKH [0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCII0JIb30BaTh MIPHU PELICHUH 33/1a4 U3y4YeHHbIE (PAKThI U
TEOpPEeMBbI INIAHUMETPHUU; YMEHHUE OIICHUBATH Pa3Mephbl 0OBEKTOB OKPY)KAIOIIETO
MUpA;

- YMETb ONEPHPOBATH MOHATHUSAMH: MHOTOTPAHHUK, CEUYCHHE MHOIOI'DaHHHKA,
Ky0, napajuienenunes, npusMa, nupamusa, Gpurypa u noBepXHOCTb BpallleHHUs,
WINHAP, KOHyc, mmap, cdepa, ceyeHus (UTYpHl BpalIeHHs, IUIOCKOCTH,
Kacaromfascs chepbl, HWIMHIPA, KOHYyCa, IUIOMAAb MOBEPXHOCTH MUPAMUJIBI,
IPU3MBI, KOHYyCa, WINH/pPaA, MI01a1b chepbl, 00beM Kybda, IpSIMOYTOJIbHOTO
napasuieNnenuinesia, NUpaMuIbl, OPU3MbI, LWIMHApPA, KOHYyca, LI1apa; yMEHHUE
n300pakaTh MHOTOI'PaHHUKH U MOBEPXHOCTH Bpalll€HUs, UX CEYEHHUS OT PYKH,
C TIOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHE
pacno3HaBaTb ~CUMMETPHUIO B  IIPOCTPAHCTBE; YMEHUE  pPacIO3HABaTh
IIPaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATh MOHSTUSIMM: JBUKEHHE B IPOCTPAHCTBE, IMOJOOHbBIE
(Gurypsl B poCTpaHCTBE; UCIIOIH30BATH OTHOIICHUE TUIOMIAJIEH OBEPXHOCTEH
1 00bEeMOB 10100HBIX (UTYp NPH PEIICHUH 3a/1a4;

- YMETb BBIYMCIATH TEOMETPUUYECKHE BEIMYMHBI (AJIMHA, YroJl, IUIOIAlb,
00beM, IJI0IIA b TOBEPXHOCTH ), UCTIOJIb3YS U3yUEHHBIE (DOPMYJIbI U METO/IBI,

- YMETb OIEpUpOBaTh MOHITHSIMH: HPSIMOYTOJIbHAsE CUCTEMa KOOpAMHAT,
KOOpJMHAThl TOYKU, BEKTOP, KOOPANHATHI BEKTOPA, CKAJSIPHOE MPOU3BEACHHUE,
yroJl MEeXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPAa HA YUCIIO;
HaXOJUTh C MOMOIIBIO M3YyYEHHBIX (POPMYJT KOOPAMHATBI CEpEAMHBI OTPE3Ka,
paccTosIHUE MEX]y IBYMs TOUKAMU;

- YMeTb BBIOMpATh MOAXOMAIIMN W3YYEHHBI METOJ UId peUleHMs 3aJaud,
pacrno3HaBaTh MaTemMaTudeckue (akThl M MaTeMaTU4ecKHue MOJeNu B
NPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHUE NPHUBOIUTH
NpUMEpPbl  MAaTEeMaTUYECKUX  OTKPBITUM  POCCHUMCKOM M MHUPOBOM
MAaTEMaTHUYECKON HAYKH.

- YMETb ONEpUPOBAaTh MOHATHAMH: OINPEIEIICEHUE, AaKcuoma, TEeOopeMma,
CIIEJICTBUE,  CBOMCTBO,  IpPHU3HAK,  JIOKA3aTEIbCTBO,  PABHOCUJIbHbBIE
dhopmMynupoBKH; yMeHHE (HOPMYIUPOBATH OOpAaTHOE M MPOTHUBOIOJIOKHOE
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yTBEp)KJCHHE, MPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, UCIOIB30BATH METOM
MaTeMaTUYeCKONH WHIYKIMH; TPOBOAMTH JIOKA3aTeNIbHBIC PACCYKACHUS INPHU
pelleHNH 3a]1a4, OLEHUBATh JIOTHYECKYIO IPABUIBHOCTD PACCYKACHUH;

- YMETb ONEPUPOBATH MOHITUAMU: MHOKECTBO, IOJMHOKECTBO, ONEPALIUN HaJl
MHOXKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapaT
JUIS. OTIMCaHMs PEaJbHBIX MPOLIECCOB U ABJICHHUN MPU pEIICHUH 3a1ad, B TOM
quCIIe U3 JPYTruX yuyeOHbIX NPEAMETOB;

- YMETb ONEpPUPOBATH MOHATHIMMU: I'pad, CBA3HBIN Tpad, 1epeBo, UK, I'pad Ha
TUIOCKOCTH; YMEHHE 33/1aBaTh M OINMCHIBATh Ipadbl pa3IUMIHBIMH CIIOCOOAMH,
WCTIOJIB30BATh Tpadbl P PEIICHUH 33]1a4;

- YMETh CBOOOJHO ONEPUPOBATH MOHATHIMH: COUETaHHE, IEPECTAHOBKA, YUCIIO
COYETaHUl, YUCIIO NepecTaHoBOK; OmHOM HplOTOHA; yMeHue NpPUMEHSTH
KOMOMHATOPHbIE (DAKTBI U PACCYXKIEHUS ISl pEIIeHUs 3a/1a4;

-yMETb OTIEPUPOBATH MOHATHAMHU: HATYPAIbHOE YHCIIO, IEJI0€ YUCIIO, OCTaTOK
10 MOAYIIO, PALMOHAJIBHOE YHWCIIO, HMPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HATYpajJbHbIX, LEJbIX, PALMUOHAIBHBIX, JEHCTBUTEIbHBIX 4YHCEI; YMEHHUE
UCIOJb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHBIIMH OOMMH JenuTens U
HaMMEHbIIee oOIee KpaTHOe, alropuT™M EBKIMAa TNpH penieHud 3ajad,
3HaKOMCTBO C Pa3IMYHBIMH MMO3UIIHOHHBIMHI CUCTEMaMU CUUCIICHUS;

- YMETb CBOOOJHO ONEpPUPOBATH MOHITHUSAMHU: CTEIIEHb C LEJIBIM [OKa3aTelieM,
KOpPEHb HATypaJlbHOM CTEMEHH, CTENEeHb C PALUOHAIBHBIM I10Ka3aTelleM,
CTEIEeHb C JIEUCTBUTEIBHBIM (BEIIECTBEHHBIM) IMOKa3aTeeM, JIorapudm duca,
CHHYC, KOCHHYC U TaHT'€HC MTPOU3BOJILHOTO YHCIIA,;

- yMeTb  ONEpPHpOBaTh  MOHATUSAMHU:  TOXKIAECTBO,  TOXIECTBEHHOE
npeodpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTb ~ YpPaBHEHHMH, HEpPaBEHCTB U CUCTEM, PpAalMOHAIbHBIE,
uppalnroHaIbHbIE, MoKa3aTebHbIC, CTETICHHBIE, JorapupMUIECcKue,
TPUTOHOMETPUYECKHE YpaBHEHHs, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pEIaTh
ypaBHEHHUsI, HEPAaBEHCTBA U CHCTEMbl C IIOMOIIbIO pPa3IMYHBIX [PHUEMOB;
pelaTh ypaBHEHHUS, HEPaBEHCTBA M CHCTEMBbl C IapaMEeTpOM; INPHUMEHATh
YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI [l PEIICHUs MaTEMAaTHYECKUX 3aad U
3a/1a4 U3 pa3InYHbIX 00JIaCTEN HAYKU U peabHON XKU3HU;

-yMeTb CBOOOJHO OINEpPHPOBATH MOHATUAMHU: rpaduk (yHKUUH, OOpaTHas
¢GbyHKUMsA, KoOMOO3MLMSA (QYHKUMH, JMHEHHass (yHKUMSA, KBaJpaTU4YHAS
GyHKLUSA, cTeneHHas (DYyHKLIUS C LEIbIM [OKa3aTesleM, TPUTOHOMETPUUYECKHE
¢GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (YHKLIMH, IOKazaTeabHas U
norapupmMudeckas GyHKIUH, YMEHHE CTPOUTH Ipaduku (YHKIUH, BBITOIHATH
npeodpa3oBaHus TpaQUKOB (HYHKIUMH;

YMEHHUE HCIONb30BaTh TIpaduku GYHKIMHA A8 M3y4eHHsS MPOLECCOB U
3aBUCHMOCTEH NpU pELIeHUM 3a1ad U3 APYruxX y4eOHbIX NPEeAMETOB M M3
peasbHOM JKHU3HU; BRIpaKaTh (pOopMyliaMu 3aBUCUMOCTH MEX/Y BETMUUHAMM,
yMeHHEe  CBOOOJHO  ONEpPUPOBATh  MNOHATHAMH:  YETHOCTh  (PYHKIUH,
NEPUOJUYHOCTh  (DYHKIMM, OrPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHA, SKCTpeMyM (YHKIIUH, HAWOOJbIEe W HAWMEHbIEE 3HAYCHHS
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(GYHKIMU Ha TPOMEXKYTKE; YMEHHE TIPOBOJUTH UCCIIe0BaHUE (DYHKIINH;
YMEHHE UCMONb30BaTh CBOWCTBA W Tpaduku (YHKUMHA [UIS  peIIeHUs
ypaBHEHMI, HEpaBeHCTB M 3aJad C [apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHO>KECTBA PELICHUN YpaBHEHUMN, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATUSAMHU:  IOCIEAOBATEIHLHOCTD,
apupMeTHyecKasi IporpeccHs, TreoMeTpuYecKas mporpeccusi, OECKOHEYHO
yOBIBaromas reoMeTpudecKas MPOTPECCHS; yMeHHe 3a71aBaTh
MOCTIEIOBATEIILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYT,

- YMETh ONEepUpOBaTh IMOHATHAMU: HENPEPHIBHOCTh (YHKIHMH, ACHMIITOTHI
rpaduka QyHKIMH, IEpBas U BTOpast MPOU3BOgHAs (DYHKLUHU, T€OMETPHUECKUI
M (U3NYECKUil CMBICT TPOM3BOAHOM, IepBOOOpa3Has, ONpeAeICHHBIH
UHTETpaJl; yMEHHE HaXOIUTh AaCHUMITOTHl Tpaduka (QYHKIUH; yMEHHE
BBIYUCIIATH TIPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO M KOMIIO3HIIUHU
(GyHKLIUH, HAXOAUTh YpaBHEHUE KacaTeIbHOH K rpaduky QpyHKIUY,

YMEHHUE HCIIONb30BaTh MPOM3BOJIHYIO Ul HUCCIENOBaHUA (YHKUMH, UL
HAaXOXK/IEHHUS HAWIYYIIEer0 PEUICHUS B NMPUKIATHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHYECKUX H (HU3UYECKUX 3a/Jadyax, sl OIpEJeIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOIUTh IUIOMAAN U 00beMbl (UTYp C MOMOIIBIO MHTErpaja,
NPUBOJUTE TNPUMEPHl MAaTEMaTHYECKOTO MOJICJIMPOBAHUS C  IOMOIIBIO
nudepeHIMaTbHBIX YPaBHEHU;

- yYMeThb ONEpPHPOBaTH TOHATHUSAMH: KOMIIEKCHOE YHCIO, CONpPSDKCHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcia, ¢opma
3allUCH  KOMIUIEKCHBIX YHCell (FeoMeTpuYecKas, TpPUTOHOMETpUYecKas |
anreOpanyeckas); yMeTb HNPOM3BOAUTH apudmMeTuueckue JeicTBUA  C
KOMIUIEKCHBIMH YHCIIaMH; TPUBOIUTD MTPUMEPHI NCTIOJIB30BAHUS KOMIUIEKCHBIX
qHCe;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATUSMHU: CpeaHee aphU(PMeTHUecKoe,
MeaMaHa, HauOoiblliee M HaUMEHbIIEe 3HAYCHUsA, pa3Max, AHUCIEpCHus,
CTaHJapTHOE OTKJIOHEHHWE IS ONHMCAHWS YHCJIOBBIX JAHHBIX; YMEHHE
UCCIIeIOBaTh CTATUCTUYECKHE MaHHBIE, B TOM 4YHCIE C TPUMEHEHHEM
rpa)U4ecKuX METOJO0B W DIIEKTPOHHBIX CPENCTB; TpaUuecKH HCCIE0BATh
COBMECTHBIC HAOIIOEHUS C MOMOUIbIO JUarpaMM PacCeMBaHUS M JUHEHHOM
perpeccuu;

- YMETh HaXOAWTh BEPOSTHOCTH COOBITHH C HCIIOJIB30BAaHUEM TpaduiecKux
METOJIOB; MPUMEHSTH ISl pEIIeHUs 33134 (POPMYIIBI CIOKECHUS U YMHOKEHHS
BEpOsATHOCTEH, (opmyny momHOM BeposiTHOCTH, (opmyrny bepHymy,
KOMOUHATOpHbIE (DAaKTbl W (OPMYJIbI, OIIEHHBATh BEPOATHOCTU PEAIbHBIX
COOBITHH; yMEHHE ONEpPHpPOBaTh IOHATHUSAMH: CIy4dailHas  BEJIMYMHA,
pacripesiefieHne BEpOSTHOCTEH, MaTeMaTHYeCKoe OXHAAHWE, ANCHEPCHS |
CTaHJAPTHOE OTKJIOHEHHE CITy4ailHOW BENWYMHBI, (QYHKIMHU pacupeielieHus U
IUIOTHOCTH PaBHOMEPHOT'O, MMOKA3aTEeJIbHOTO M HOPMAJIBHOTO PACIIpe/eIeHui;
YMEHHUE HCMOJIb30BaTh CBOWCTBA M3YUEHHBIX PpACHpEeleNeHU U1 peIIeHus
3aja4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJBI
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BBIOOPOYHBIX HCCJICIOBAHUN; YMEHHE NPUBOJUTH TPUMEPHI TMPOSBICHUS
3aKoHa OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJIHO ONEpUPOBATH MOHATUSMHU: TOUYKa, MpsAMas, MIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUH yroJj, ABYTPAHHBIA YIroJl, TPEXTPAHHBIN
yroj, IepeceKaroluecs, napauieJbHble W CKpEeLIMBAlOIIMecs TMpsMbIe,
NapajuieIbHOCTh U MEPIEeHANKYISIPHOCTh MPSMBIX U TIOCKOCTEH, Yroi MexIy
NOPSMBIMH, YTOJl MEXIY MPSIMOH M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH;
YMEHHME HCIIOJIb30BaTh MPH pEHICHUH 3a/ay H3ydeHHbIe (DaKThl U TEOPEMbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHUE OINEPHPOBATH MOHATUSMHU: MHOTOI'PAaHHHK, CEUYECHHE MHOTOTPAHHUKA,
NPaBUIBHBI MHOTOTPaHHMK, NpHU3Ma, NHpamuna, (Urypa U IMOBEPXHOCTb
BpallleHus, UWINHIpP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHUS
KOHyca M IIWIMHIpA, MapajyielbHble OCH WM OCHOBAHMIO, CEUYEHHE MIapa,
IJIOCKOCTBh, Kacarolascs cepbl, IINHAPA, KOHYCA; YMEHUE CTPOUTh CEUEHHUE
MHOTOTpaHHHUKA, HW300pakaTh MHOTOTPAaHHUKH, (UTYPHI U TIOBEPXHOCTH
BpallleHHsI, UX CEYEHHUS, B TOM YHUCIE C TOMOIIbIO 3JEKTPOHHBIX CPE/CTB;
yMEHHE TPUMEHATHh CBOWCTBA TE€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(GbopMyIHpOBaTH OIpPENEICHUST M3y9aeMbIX (QUryp, BBIABHTaTh THIIOTE3BI O
CBOWCTBAX M TIPU3HAKAaX TE€OMETPUUECKUX (QUryp, OOOCHOBBIBATH WU
OIpOBEpraTh MX; yMEHHE MPOBOIUTH KilaccU(UKaLuio (GUIyp MO pa3IuuHBIM
MpU3HAKaM, BBIOIHITh HEOOXOIUMBIE JTOTIOTHUTEIbHbIE TOCTPOCHNUS;

- yMeThb CBOOOJHO OIEPUPOBATH MOHATHUSMHU: IUIOMAAb (GUTYPB, 00BEM
¢burypsl, BeITUYMHA YIia, PACCTOSHHE OT TOYKM IO TUIOCKOCTH, PACCTOSHUE
MEXIy TMPSAMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH, IUIOMAAs Cepsl,
IUIOINA/b MOBEPXHOCTH MUPAMUAbI, IPU3MBbI, KOHYyCa, IWINHApa, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapauieenurea, TupaMubl, PU3MBbI, IHIMHAPA, KOHYCa,
1iapa; yMeHUe HaXOAUTh OTHOLIEHHE 00beMOB OJJOOHBIX (UTyYD;

- yMeTb CBOOOJHO OINEPUPOBATh MMOHATUAMM: JBH)KEHUE, IapalieibHbII
IIEPEHOC, CUMMETpHUs Ha IUIOCKOCTA M B  IPOCTPAaHCTBE, IOBOPOT,
npeoOpazoBaHue Mo100us, MOoJ0OHBIE (PUTYPBI; YMEHHE PACIIO3HABATH PaBHBIC
U MoAO0OHBIE (QUIYyphl, B TOM 4HCIE B NIPUPOJE, HUCKYCCTBE, apXUTEKTYpE;
yMEHHE UCIIOJIb30BaTh r€OMETPUYECKHE OTHOIIICHHUS, HaXO/IUTh
reOMETPUYECKHUE BEIMYMHBI (JIMHA, YroJl, IJIOHIa]lb, 00bEM) NMpU pPELICHUU
3aja4 U3 APYrux y4eOHBIX IPEIMETOB U U3 pealIbHON XKU3HU;

- yMeTb CBOOOJHO OMNEpPUPOBATH MOHITUSAMH: MPSIMOYTOJbHAs CHCTEMA
KOOpJMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CymMMma
BEKTOPOB, IIPOM3BE/ICHNE BEKTOPA Ha YHCIIO, Pa3joKEHUE BEKTOopa 1o Oas3ucy,
CKaJIIpPHOE IIPOU3BENCHHUE, BEKTOPHOE MPOU3BEEHHUE, YTOJ MEXIY BEKTOpaMU;
YMEHHME HCIIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIA METON Ui pEIIeHUs
reOMETPUUECKHUX 3a/ad U 3a7ad JPYrux Y4eOHBIX NMPEAMETOB; ONEPHUPOBATH
MOHATHSMM: MaTpuua 2x2 u 3x3, omnpeaenuTenb MAaTpPUILlbl, TEOMETPUUECKUN
CMBICJI OTIPE/ICTUTEIS;

- YMETh MOJICJIUPOBAaTh PeabHbIEe CUTYallUU Ha A3bIKE MATEMAaTUKHU; COCTABIATh
BBIPQXKEHUS, YpaBHEHMsI, HEPABEHCTBA M UX CHCTEMbI 110 YCJIOBHIO 3aJauH,
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UCCIIe/IOBAaTh NOCTPOCHHBIE MOJEIHM C HCIIOIb30BAaHHEM ammapara aiareOpsl,
MHTEPIPETUPOBATH IOJIYUYECHHBIN PE3YNIbTAT; CTPOUTh MAaTEMAaTUYECKUE MOJEIU
C MTOMOIIBIO0 N'€OMETPUUECKHUX MOHATUHN U BEJIUYHH, PEIIATH CBS3aHHBIE C HUMU
MpaKTHUYECKUE  3aJadd;  COCTaBIATH  BEPOATHOCTHYIO  MOZEIHb U
MHTEPIPETUPOBATh IOJYYECHHBIM pe3yjbTaT; pelaTh IPUKIAIHBIE 3a1adu
CpeACTBAMM  MAaTEMAaTUYECKOTO AaHAIMW3a, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKOTO U (PU3NUECKOr0 XapakTepa;

- YMEHHE BBIOMpATh MOAXOISALIMN METON ISl PelIeHUs 3aJadyH; NMOHWMaHUe
3HQUMMOCTH MAaTEMAaTUKH B HM3YUYCHUH NPHUPOAHBIX U  OOIIECTBEHHBIX
MPOLIECCOB M SIBICHUW; YMEHHME paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTHUKd B HMCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MaTEeMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTeMaTHUYE€CKOW HAYKH

- YMEThb ONEpPUPOBATH IMOHATHAMHU: palMOHANbHas (DYHKIUS, MOKa3aTelbHas
byHKIIHS, CTEeTeHHAs byHKIHS, nmorapudmudeckas byHKIIHS,
TPUTOHOMETpUYECKHE (QYHKIUH, OOpaTHble (YHKIHMH; YMEHHE CTPOUTH
rpaduKd  M3YYEHHBIX (YHKUUI, HCIONB30BaTh TpapuKd NpU HU3YUYCHHH
NPOIIECCOB M 3aBUCUMOCTEH, MpHU pelIeHUH 3aJad M3 JAPYTUX Y4eOHBIX
NPEAMETOB M 3a/1a4 M3 PEANbHON KHU3HHU; BBIpAXXaTh (GOPMYJIaMH 3aBHCHMOCTH
MEX]y BETHYHMHAMHU;

- yMeThb  ONEpPHpOBaTh  MOHATUSAMHU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U HEPABEHCTB,
PaBHOCWIBHOCTh ~ ypaBHEHHWH, HEPaBEHCTB M CHCTEM, palMOHAIbHBIC,
UppalHOHAIIBHEIE, MOKa3aTeNbHbIEe, CTEIICHHBIE, norapudmMuueckue,
TPUTOHOMETPUYECKHE YPaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI; YMETh pPElIaTh
ypaBHEHHUsI, HEPAaBEHCTBA W CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHHUS, HEPaBEHCTBA M CHCTEMBl C IapaMeTpoM; INPHUMEHSTh
yYpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS] MaTEMaTHIeCKUX 3a7a4d U
3a/1a4 U3 pa3InYHbIX 00J1acTell HAYKU U peabHON KU3HU;

- yMeTb CBOOOJHO OINEpPUPOBaTh MMOHATUAMM: JBMKEHUE, IapaljieibHbII
NEepeHOC, CHUMMETpHsT Ha IUIOCKOCTH W B HPOCTPAHCTBE, IOBOPOT,
npeodpa3oBaHue 1Mo100us, TOAOOHBIE (PUTYPHI; YMETh pAacliO3HABATh PaBHBIE U
nos00HbIe (UTYpPBI, B TOM YHCJIE B MPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMETh
HUCIIOJIb30BATH TCOMETPUUYCCKHUE OTHOIICHHA, HAXOAUTh TIC€COMETPHUYCCKUC
BEJIMYMHBI (JUIMHA, YTOJ, IUIOLIa]bh, 00bEM) MPH PELICHHU 3a1ad M3 IPYrHx
y4eOHBIX MPEMETOB U U3 PEATbHOM KU3HU

OK2
I1IK 2.2.

- yYMETb OIEpPUPOBATH MOHATHAMHU: PAUUOHAIBbHBIC, WPPALMOHAJIBHEIC,
MoKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUECKUE, TPUTOHOMETPHUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh NOHATHAMM: MHOTOI'DAHHHUK, CEYCHHE MHOIOI'DAaHHUKA,
Ky0, mapajuienenunes, npyusMa, nupamusa, Gurypa u noBepXHOCTh BpallleHHUs,
LWINHAP, KOHyc, mmap, cdepa, ceyeHus (UTypbl BpalleHHs, IUIOCKOCTb,
Kacaromjascs chepbl, HIWIMHIPA, KOHYyCa, IUIOMAAb MOBEPXHOCTH MUPAMUJIBI,
IIPU3MBI, KOHYyCa, IWINH/ApPA, IJI0a1b chepbl, 00beM Kybda, IpSIMOYTOJILHOTO
napajuiesienuIea, MUpaMuAbl, MPU3MBI, IWIMHIpPA, KOHYyCa, LIapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIEHUS, UX CEUYCHUsI OT PYKH,

OK3
IIK 2.2.
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C TOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh MPABUIIbHbBIE
MHOT'OTPaHHUKH;

- yYMEThb OIEpPUPOBATH MOHATHUAMH: MPAMOYTOJbHAs CUCTEMA KOOpPAUHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPANHATHI BEKTOPA, CKASIPHOE MPOU3BEACHHUE,
Yroa MEXAy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpA HA YHCIIO;
HaXOJUTh C MOMOIIBIO M3YYEHHBIX (POPMYNT KOOPAMHATBHI CEpEAMHBI OTpE3Ka,
paccTOsIHUE MEXAY ABYMSI TOUKAMHU

YMETh OMNEPUPOBATh MOHITHAMU: CIYYalHBIA OMBIT M CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIyYaHOTO COOBITHS; YMETh BBIYMCIATH BEPOSTHOCTH C
WCTIOJIb30BAHUEM TPAPUUECKUX METOJOB; NMPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (aKThl U (POPMYJIbI IIPU PEIICHUN
3aJa4; OIICHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMH, YMEHHE MPHUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHHSIX;

- YMETb CBOOOJHO ONEpPUPOBATH MOHIATUIMHU: CTEIIEHb C IENIBIM IOKa3aTelieM,
KOPEHb HATypaJlbHOM CTENEeHM, CTENEeHb C PALUOHAIBHBIM I10Ka3aTelIeM,
CTEIEHb C JICUCTBUTEIHHBIM (BEIIIECTBEHHBIM) IMOKa3aTeieM, JIorapudM ducia,
CHHYC, KOCHHYC U TAaHT€HC MTPOU3BOJIEHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpUPOBATh MHOHATHAMH: rpaduk (yHKIHH, OOpaTHAS
byHKIMA, KoMmo3uius GYHKIUH, JuHEeWHas (yHKIuUsA, KBagpaTudHas
GbyHKIMs, cTeneHHass (DYHKIHUS C IIEJIbIM IOKa3aTesieM, TPUTOHOMETPHYCCKHUE
¢byHkuMKM, oOpaTHBIE TpPUTOHOMETpUYECKHEe (YHKIUM, TIOKa3aTelbHas |
norapupmudeckas GyHKIUH; YMETh CTPOUTH TpapuKu (YHKIMHA, BBITOIHATH
npeodpa3oBaHus TpapuKoOB HyHKINH;

- YMETb HCIOJIb30BaTh Tpa@uky (GYHKUUH A8 H3y4yeHHs IMPOLIECCOB U
3aBHCUMOCTEH TpU pEIICHUH 3a1ad M3 APYruX YYeOHBIX TNPEJIMETOB M W3
peasbHOM KU3HU; BBIpAXKaTh (pOpMylIaMu 3aBUCHMOCTH MEXy BETMINHAMM,

- CBOOOJHO OIEPHUPOBATH MOHATHSIMH: YETHOCTH (DYHKIMH, MEPUOIUIHOCTD
(GyHKIMHU, OTPaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, HKCTPEMYM
GyHKIMU, HauOOJbIllee U HAMMEHBIIICEe 3HAYCHUS (DYHKIIUU Ha TPOMEKYTKE;
yYMETh MPOBOIMTH UCCIIEAOBaHIE (DYHKIINH;

- YMeThb WHCIIONIb30BaTh CBOWCTBA W rpaduku QYHKIUA A0S pemeHus
ypaBHEHHMH, HEpaBeHCTB M 3aJad C [apaMeTpaMu; H300paxaTrb Ha
KOOPJMHATHON IUIOCKOCTH MHOXKECTBA PELICHUN YpAaBHEHMM, HEPABEHCTB U UX
CUCTEM

OK4
IIK 2.2.

yMETh OIEpPUPOBaTh MOHATHAMU: CpelHee apUpMeTH4YecKoe, MeIuaHa,
HauOousiblllee M HAaMMEHbIIEE 3HAYEHUs, pa3Max, AUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE 4YHCIIOBOrO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
MHPOpPMAIIHIO, TPEJICTAaBICHHYI0 B Ta0nMIaX, HAa JuUarpaMmax, rpadmukax,
OTPa)KaIOIYI0 CBOMCTBA pPEAJbHBIX NPOLECCOB U SBICHWUM; IPEACTaBIATh
MH(POPMALIHIO C TOMOIIBIO TA0IMIl U AUAarpaMM; UCCIIE0BAaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJIE ¢ IPUMEHEHUEM Ipa)u4eCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- YMEThb ONEpUpPOBaTh MOHITUSIMM: TOUKA, MpsiMasi, INIOCKOCTb, MPOCTPAHCTBO,

OK5
IIK 2.2.
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JNBYTPAHHBIM  yroJI, CKpPEIIMBAIOLIMECS  IpPsMBbIC, IApaJUIC]IbBHOCTE U
NEPHEHIUKYIAPHOCT NPAMBIX U IUIOCKOCTEH, YroJl MEXIy NPSIMBIMH, YIrOj
MEXAY NPSMON M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHHUE MEKIY MNPSMBIMH, DPACCTOSHUE MEXKAY
IIJIOCKOCTSIMU;

- YMETh HCIOJB30BAaTh NMPHU PELICHUM 3a7a4 H3Y4YCHHBIE (PAKTHl U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIEr0 MHpa

- YMETb OIEpPUpPOBaTh MOHATHAMH: HIPSIMOYTOJIbHAs CUCTEMAa KOOpPAMHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKASIPHOE MPOU3BEICHUE,
YToJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpA HA YHCIIO;
HaXOJUTh C MOMOIIBIO M3YYEHHBIX (POPMYNT KOOPAMHATHI CEpEAMHBI OTpE3Ka,
PacCTOSHUE MEXy JBYMs TOUKaMU;

-yMeTb BBIOMpATh NOAXOASIIUI M3Y4YEHHBIH METOJ [Js pEeLIeHus 3a7aud,
pacno3HaBaTh MaTemarthyeckue (akTbl M MaTeMaTUYeCKUE MOJEIH B
NPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B MCKYCCTBE; YMEHHE NPHUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX  OTKPBITMM  POCCUMCKOM UM MHUPOBOH
MaTeMaTU4YECKON HAyKH.

- YMETh ONEPHUPOBATh MOHATUSMU: CIY4YallHbI ONBIT U Cily4ailHOe coObITHE,
BEPOSATHOCTh CIIy4allHOrO COOBITUS; YMETh BBIUUCIATH BEPOATHOCTh C
UCIIOJIb30BaHUEM TIpaUuecKuX METOJO0B; IPUMEHATH (OPMYJbl CIOXKEHHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYJIbI IIPU PEIICHUU
3a/a4; OIICHMBATh BEPOSTHOCTU pEAIbHBIX COOBITHUN; 3HAKOMCTBO CO
CIIy4yallHbIMM BEIWYMHAMU; YMEHUE NPUBOIUTH IIPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIIKX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX

OKo6
I1IK 2.2.

yMETb ONEpPUpPOBaTh MOHATHAMM: (YHKIMs, HenpepbiBHas  (QYyHKIUS,
MIPOM3BOJHAs, IEPBOOOpa3Hasi, OINpPENEICHHbII HHTErpan; yMeTh HaxOIUTh
MIPOU3BOJIHBIEC JIEMEHTAPHBIX (YHKIUH, UCTONB3Ys CIIPaBOYHbIC MaTepUAIIbI;
UCCIIEZIOBAaTh B MPOCTEHIINX Ciydasx (yHKIMM HA MOHOTOHHOCTb, HAXOJUTh
HauOoOJbIINE W HAaUMEHbIIME 3HaueHus (QYHKUUH; CTpOUTh rpaduku
MHOIOWIEHOB € HCIOJb30BaHUEM allapaTa MaTeMAaTU4EeCKOIO AaHaJM3a;
NPUMEHSTh TPOW3BOAHYIO TIPH PEHICHMH 33/7a4 Ha JABIDKEHHE, pelaTh
MIPAKTUKO-OPUEHTHPOBAHHBIE 33Jauyd HAa HauOONblIME W HAaUMEHbIINE
3HAa4YeHHUs1, HA HAX0XKJICHUE IIyTH, CKOPOCTU U YCKOPEHHUS;

- YMEeThb ONEpUPOBaTh IMOHATUSMH: JBHUKEHHE B IPOCTPAHCTBE, MOAOOHBIE
(Gurypsl B poCTpaHCTBE; UCIIOIH30BATh OTHOIICHUE TUIOMIAJIEH MOBEPXHOCTEH
1 00bEMOB MOI00HBIX (PUTYpP MPH PEIICHUH 3a/1a4;

- YMEThb BBIYHMCIATH T€OMETPUYECKHE BEJIMYMHBI (AJMHA, YroJl, IUIOIIAMb,
00BeM, IO b TOBEPXHOCTH ), UCIIOJIB3YsI M3yUeHHbIE (DOPMYIIbI M METObI

OK7
IIK 2.2.
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3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIAHBI

3.1. O0bem yueOHOI JUCUMIIJIMHBI M BUIbI Y4e0HOH padoThI

3.1. O6bem yueOHOl IMCHMILIMHBI M BUbI Y4eOHOH padoTh

Bup yuyeOHoil padoThI O0bem yacos
MaxkcuMmaJibHasi ydeOHasi Harpy3Ka (Bcero) 340
Oobs13aTesqibHAs ayAUTOPHAs yueOHasi HATPY3Ka (Bcero) 340
B TOM YHCIIE:
TEOpeTUYecKoe 00ydeHne 186
MPAKTUYECKUE 3aHATUS 148
IIpomeskyTouHasi arTecTanusi B (popMe IK3aMeHa 6




3.2. TemaTtuyecknii WIaH U cofep:kanue y4eOHoil qucuummubl YJ.04 (Y) Maremaruka, B TOM 4YHCJIe B COOTBETCTBHE C NMPOrpamMMmoii
BOCIIUTAHMS

HaunmeHnoBanue pasieinoB Copepxanue yueOHOro marepuana u GOpMbl OPraHU3aANMHU AeATEIbHOCTH O0bem Koambt
U TeM o0yyarommxcst 4acoB KOMIIeTEeHI Ui,
(¢popmupoBanu
10 KOTOPBIX
CIoCco0CTBYyeT
3J1eMeHT
NPOrpamMMBblI
1 2 3 4
OcHoBHoOe coaep:kanue
Paznen 1. IloBTopenme 20
Kypca MaTeMaTHKHU
OCHOBHOH IIKOJIbI
Tema 1.1 Coaep:xxanue y4eOHOro MmaTepuaJia
Hean " 31891 | Basopple 3HAHMS M YMEHHS 10 MaTeMaTHKe B IIPO(ECCHOHANbHOH U B
MATeMATHKH NMPH 0CBOECHHH N
CIeMHATLHOCTH MIOBCEHEBHOM AESTEIBHOCTH. 2
Tema 1.2 Coaepxanue yueOHOro Mmarepuasa
ncna u BEIMHCTEHNS. IpakTH4ecKoe 3aHATHE OK-01. OK-02
Bripaenus i JlelicTBUS HAJl OJOKUTEIBHBIMU M OTPULIATEIBHBIMU Y CIaMH, OOBIKHOBEHHBIMH U 2 ’ ’
npeoGpa3oBaHusl. ’ OK-03, OK-04,
Hﬂi?:il?ﬁtffﬁf;ﬁi (bOopMyIIbI COKPAIIECHHOTO YMHOXEHUS OF-0, OF-06,
) . -
Tema 1.3. Coaep:xanue yueOHOro Mmarepuaa OK-07, TIK2.2

T'eomeTpus HA MJIOCKOCTH. MpakTHYecKoe 3aHsTHE

Bunpl mmockux ¢uryp m mx miomanb. [IpakTHKO-OpHEHTUPOBAHHBIE 3a7a4d B 2
Kypce reOMETPUH Ha MIOCKOCTH.

Tema 1.4 Coaep:xxanue y4eOHOro MaTepuaJia

HpOIIeHTHLIe BbBIYHUC/ICHHUA. 4
IIpakTHyeckoe 3aHsATHE

HpOCTBIe IIPOUCHTHI, PA3HLIC cImocoObI UX BeIUMCIeHUA. CI0KHEBIE IIPOUCHTLI.

Tema 1.5 VYpasaenuss u | Cogep:kaHue y4eOHOro MaTepuajia
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HepaBeHCTBA IpakTuyeckoe 3ausitne JIMHEHHbIE, KBaJpaTHbBIC, APOOHO-JIIMHEHHbIE YpaBHEHUS U 2
HEpaBEHCTBA
Tema 1.6 Coaepxanue yueOHOro MmaTepuasa
Cucrembr  ypaBHeHuii ¥ | Crioco6bI pellleHHs CHCTEM JMHEHHBIX ypaBHeHwmit. IToHaTns: Matpuma 2x2 u 3x3,
HEPaBEHCTB onpenenutens Matpunbsl. Merog [aycca. CuCTeMbl HEMHEHHBIX ypPaBHEHHIA. 6
CucreMbl HEpaBEHCTB
Tema 1.7 Conep:kanue y4eOHOro Mmarepuana
BxozHoii KoHTpo.IB Konrtpoansnas padora 2
Breruucnenuss m mpeoOpa3oBaHusl. YpaBHEHHUS W HEpaBEHCTBA. [eomeTpus Ha
IJIOCKOCTH.
Pasnen 2 Ilpsambie un 20
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conep:xkanue yueOHOro MaTrepuaJa
OcHoBHBIE noustus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, IMpsiMasi, IUIOCKOCTb,
CTepeoMeTPUH. npoctpaHcTBo).  OcHOBHbIE — akcuombl — cTepeomeTpun.  Ilepecekarommecs, 2
PacnoJioxkenne NpsAAMBIX | MapajulebHble M CKpelMBaromuecs  npsmbsle.  [IpusHak ¥ CBOMCTBO
H TIOCKOCTEIA. CKPEIIUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. OK-01, OK-03,
Tema 2.2. Copaepxanue yueOHOro Mmarepuasa OK-04, OK-07,
ITapaniaeabHOCTH [lapannenshpie npsMas u miockocTb. Omnpenenenue. [Ipusnak. CsoiictBa (C I1K2.2
NpsAMBIX, NOPAMOM M | 1oka3zarenbcTBoM). [lapannensusle miockoctu. Onpenenenue. Ilpuznak. CBolicTBa 6
IUIOCKOCTH, IVIOCKOCTEH | (C Jqoka3aTenbcTBOM). Terpasap M ero sieMmeHTsl. llapamnenenunen u ero
aseMeHThl. CBOMCTBA MPOTHBOIOIOKHBIX TPaHEe! U JuaroHajael mapauienenumesa.
[Toctpoenue ceuenuit. Pemenue 3amad.
Tema 2.3. Conep:kanue yueOHOro MaTepuaJia
IlepnenauKyISIpHOCTH [lepnenaukynspueie npsmble. [lapamnenbHble OpsAMble, NEPNEHIUKYISPHBIE K
NPSAMBIX, IPSAMOI 1 wiockoctu.  IlpusHak OpsIMOM ¥ IIJIOCKOCTH. 2

IJIOCKOCTH, MJIOCKOCTe

NEPIEHIUKYISIPHOCTH
HokazarenbcTBo. Ilepnennukynsp u HakjoHHas. [leprneHAMKYISIpHBIE MIOCKOCTH.
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[Ipu3Hak nEepHneHAUKYISAPHOCTH ILIOCKOCTEH. JlokaszartenbcTBo. PaccrosiHus B

MIPOCTPAHCTBE
Tema 2.4. Coaepxanue yueOHOro MmaTepuasa

Teopema 0 Tpex Teopema o Tpex mneprneHAuKyispax. /Joka3arenbCTBO. YTON MEXIYy MNpPSIMON U

fiepHeHAnKy Ispax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTIIMU 4

Tema 2.5. Conep:kanue yueOHOro MaTepuaJia

IapanaenbHeie, IIpakTH4YecKoe 3aHATHE

NEPHEHANKYJIAPHbIE, Axcruomel  crepeoMeTpud. llepneHAMKYISpHOCTP HpSIMOM M IIOCKOCTH, 4

CKpemyBaromuecs napaieIbHOCTh JBYX PSIMBIX, MEPIEeHIUKYISIPHBIX IUIOCKOCTH,

NpsAMBbIE MePIEHIUKYIISIPHOCTD TIIIOCKOCTEH

Tema 2.6. Cooeporcanue yuedonozo mamepuana

Pewmenne 3anau. Ilpsimeie | Konmponsnasa paboma 2

" IIOCKOCTH B | Pacnionokenre npsAMBIX U IUIOCKOCTEW B MPOCTpAaHCTBE. llepneHaukyIspHOCTs U

NPOCTPAHCTBE MapajuieIbHOCTh NPSIMBIX U INIOCKOCTEN. CKpemMBaromuecs npsmbie

Paspnen 3. Koopauuatsl n 16

BEKTOPBI.

Tema 3.1 Conep:kanue yueOHOro MaTrepuasa 0K-02, OK-03,
JlekapToBbI KOOPAMHATHI | J/[ekapTOBbl KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimme 3agayu B KOOpAHMHATAX. OK-04, OK-07,
B IIPOCTPAHCTBe. Paccrostnue mexay AByMsl TOUKaMM, KOOPJUHATBI CEPEUHBI OTPE3KA 4 K22

Paccrosinue mexay
ABYMS TOYKAMH.
Koopaunartsl cepeanHbI
oTpe3Ka
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Tema 3.2 Copaepxanue yueOHOro Mmarepuasa
BekTops! B | Bektopsl B mnpocTtpancTBe. Clio)keHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
NPOCTPAHCTBe. BekTOpa Ha uncio. Kommnanapusie BekTopsl. CKaJasipHOE MPOU3BEIECHUE BEKTOPOB.
Yroa Mexay BekTopamu. | Pa3noskeHne BEKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BEKTOpa,
CxaasipHoe CKAJIIPHOE MPOMU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YrOJl MEXAY BEKTOPaMH, Yol 6
NPOU3BeJICHUE BEKTOPOB | MEXIY MPSMOM U MJIOCKOCTHIO, YTOJ MEXAY IJIOCKOCTAMU. Y paBHEHHE TUIOCKOCTH.
I'eoMeTrpuueckuii CMBICI ONpeeauTeNs 2x2
Tema 3.3 Coaep:xxanue y4eOHOro MaTepuaJia
IIpakTuKO- IIpakTH4YecKoe 3aHATHE
OpPMEHTHPOBAHHBbIE KoopaunaTtHast mockocTs. Beluncienne pacCcTOSHUM M IUIOIIAAEH Ha INIOCKOCTH. 4
3aja4M HA KonnuecTBeHHBIE pacyeTsl.
KOOPAMHATHOM
II0CKOCTH
Tema 3.4 Conep:xkanue yueOHOro MaTrepuaJa
Pemenne 3aau. KonTpoasnas padora
Koopaunartel 1 BeKTOpBI | /lekapToBbI KOOpAMHATHI B IPOCTpaHCTBE. BekToprl B mpocTpaHcTBe. CliokeHUE U
BBIUATAHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4ucyo. KoMIiaHapHbIE BEKTOPBI.
CkangpHoe  TpoM3BEeACHHWE BEKTOpoB. Pa3znokeHue BeKTOopa 1O  TpeEM 2
HEKOMIUIaHApHBIM BekTopaM. [Ipocreiimne 3amaum B koopauHatax. KoopauHaTsl
BEKTOPA, PaCCTOSIHUE MEXKTY TOUKaMH, KOOPAUHATHI CEPEINHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPJIMHATAaX, YroJd MEXAY BEKTOpaMH, YroJl MEXIy
IIPSIMON U TNIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSMU
Pa3nen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuueckue OK-05, OK-06,
pynkuuu OK-07, I1K2.2
Tema 4.1 Conep:kanue yueOHOro MarepuaJa 4
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Tpuronomerpuyeckue
byHKun
NPOU3BOJBHOIO yria,

yucjga. PaguanHag W
rpagycHasi Mepa yria

Panuannas Mepa yria. [IoBopoT Touku BOKpYr Haudana koopauHat. OmpezeneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTAaHIeHca. 3HAKU CHUHYCa, KOCHHYCa, TaHI'€HCca U
KOTAHI'€HCA MO YETBEPTAM. 3aBUCUMOCTb MEKAY CUHYCOM, KOCUHYCOM, TAHT€HCOM
Y KOTAHT'€HCOM OJIHOT'O U TOTO K€ yria

Tema 4.2

Conep:kaHue y4e0HOro MaTepHuasia

OcHoBHBIE IIpakTHyeckoe 3aHsATHE

TPUTOHOMETPHYECKHE Tpuronomerpuueckue Toxaecta. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB O
TOKIECTBA. U - o.. QOpMyIIbl IPUBEICHUS

@DopmyJibl NPUBEIEHUSA

Tema 4.3 Conep:xkanue yueOHOro MaTrepuaJa

CuHyC, KOCHHYC, TAHT€HC
CYMMBbI U Pa3HOCTH JBYX

CymMa u pasHocTh cuHycoB. CyMMa M Pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoriHoro yrma. @opMynbl TOJOBHHHOTO yria. IIpeoOpazoBaHHs CyMMBI

YIJIOB. TPUTOHOMETPUUYECKUX (YHKIHMA B TPOU3BEICHHWE U TPOU3BEINCHUS B CyMMY.
Cunyc U KOCHHYC | Belpa)keHHE TPUTOHOMETPUYECKMX (YHKIHMA Yepe3 TaHTEHC TOJOBUHHOTO
JABOWHOTO yria. | aprymenta. [IpeoOpa3zoBaHus NpoCTEHIINX TPUTOHOMETPUUYECKUX BhIPAKEHUMN
®opmyJibl OJOBUHHOIO

yraa.

Tema 4.4 Conep:kanue yueOHOro MarepuaJa

DYHKIHH, UX CBOHCTBA.

OO6nactb onpeaeneHUss 1 MHOXKECTBO 3HaYeHUH (QyHKIMHA. YETHOCTH, HEYETHOCTD,

Cnoco0bI 3alaHusA | IepHOANMYHOCT PyHKIMHA. CriocoObl 3a1aHus PYHKIUIA

byHkuuin

Tema 4.5 Coaep:xxanue y4eOHOro MaTepuaJia

TpuroHomerpuveckue OO6nacth onpezeneHuss 1 MHOXECTBO 3HAYEHUIH TPUTOHOMETPUYECKHUX (DYHKIHH.

(pynkuuu, ux cBoiicTBa u

YETHOCTH, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETpHUECKUX GyHKIu. CBOMCTBA

rpaguxku u rpaduku QyHKIUN y =cos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6 Conep:xkanue yueOHOro MaTepuasa

IIpeoOpa3zoBanue IIpakTH4yeckoe 3aHATHE

rpapukos Cxatue u pacTshkeHHe TpaKOB TPUTOHOMETPUUYECKUX (PYHKIIUH.
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TPHTOHOMETPHYECKUX [IpeoOpa3zoBanue rpa kOB TPUTOHOMETPUIECKHUX (PYHKITHIA

byHkuumi

Tema 4.7 Conep:kanue yueOHOro MaTrepuaJa

Onucanne IIpakTnyeckoe 3anusATHEe Vcnoap30BaHNE CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIIMH
NPOU3BOACTBEHHbIX B IPO(eCCUOHATIBHBIX 3aJauax

NPOLECCOB € INOMOIILIO
rpagpukoB pyHKUIMA

Tema 4.8

Conep:xxanue y4eOHOro MaTepuaJia

OopaTtHble O6patabie Tpuronomerpudeckue GyHkuu. x cBoiicTBa u rpaduku

TPUTOHOMETPHYECKHUE

byHkun

Tema 4.9 Conep:xkanue yueOHOro MaTepuasa

Tpuronomerpuyeckue IIpakTH4eckne 3aHATHE

YPaBHeHHS U VYpaBHeHHE cOs X = a. YpaBHEHME Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

HepaBeHCTBA Pemenne TpUrOHOMETPUYECKHX YPaBHEHUN OCHOBHBIX THIIOB: IIPOCTEMIINE
TPUTOHOMETPUYECKHE YPAaBHEHHsA, CBOIAINMECS K KBaIpaTHBIM, pelIacMble
pa3ioKeHUEM Ha MHOXKHTEIHU, OJHOPOIHBIE.
[Ipocreiimne TPUrOHOMETPUUECKUE HEPABEHCTBA

Tema 4.10 Conep:xxanue y4eOHOro MaTepuaJia

Cucrembl CucreMsbl IpOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPHTOHOMETPHYECKUX

YPaBHeHHUil

Tema 4.11 Coaepxanue yueOHOro MmaTepuaJa

Pemenne 3aga4. ocHoBbl | KonTponbHas padora

TPUTOHOMETPHH. [Ipeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. Pemenne

Tpuronomerpuueckue TPUTOHOMETPUUECKUX YPAaBHEHHUH M HEPABEHCTB B TOM UHUCJE C HCIOJIb30BAHUEM

byHkuun CBOWCTB (PYHKIHUI.

Pa3gea 5. OK-01, OK-02,
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KoMmiiekcHbIe YyncIa

OK-03, OK-04,

Tema 5.1 Coaepxanue yueOHOro Mmatepuasa OK-05, OK-06,
KomnuexkcHbie uncia [lonstue komruiekcHoro yucia. CompsokeHHbIE KOMIUIEKCHBIE 4YHCa, MOAYIb U OK-07, 1IK2.2
apryMeHT KOMIUIEKCHOro 4ucia. Popma 3amucd  KOMIUIEKCHOTO — 4Hciia 6
(reomeTpuyeckas, TPUTOHOMETpHUECKasi, ainreOpanyeckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMU YK CIIaMU
Tema 5.2 Coaep:xxanue y4eOHOro MaTepuaJia
IIpnmenenne IIpakTuyeckoe 3aHsiTue BrIMoNHEHHWE pacueTOB C MOMOIIBIO KOMIUIEKCHBIX
KOMILJICKCHBIX YHCeJI yucel. [Ipumepsl HCTOIB30BaHUS KOMIUIEKCHBIX YHCEI 2
Pa3znea 6. [lpouzBoanas 40
byHkmum, ee
NpUMEHeHHe
Tema 6.1 Coaepxanue yueOHOro MmaTepuaJa
IlonssTne mnpou3BoaHOM. | OnpeeneHrue YUCIOBOM MOCIEOBATEIPHOCTH U CIIOCOOBI ee 3amanus. CBoicCTBa
®opMyJIbI M NPaBHJIA | YUCJIOBBIX IOCiEN0OBaTeNbHOCTEH. OmnpeneneHue Impenenaa MOCIeI0BaTEIbHOCTH.
nuddepenuupoBanus Berumcnenue  mpemenoB  mocienoBarenbHocTed.  [Ipemen  QyHkmmm  Ha 2
6eckoneunoctu. [Ipenen pynkuu B Touke. Ilpupamienue aprymenra. [lpuparienne
byaknuu. 3amayu, MOPUBOIALIME K TMOHATHIO Npou3BoAHON. OrmpeaeneHue OK-01, OK-02,
MIPOM3BOHON. AJITOPUTM OTBHICKAHUS TPOU3BOTHOM 8?03’ 8?04’
Tema 6.2 Conep:xkanue yueOHOro MaTrepuaJia OK-?)57’ HK-ZO%
IIpoussoanbie  cymmbl, | @opmyinsl nuddepeniupoanus. [pasuna quddepeHnnpoBaHus 6 ’ '
Pa3HOCTH NPOM3BeIeHMS,
YaCTHOIO
Tema 6.3 Conep:xxanue y4eOHOro MaTepuaJia
IIpousBoanbie IIpakTnueckoe 3ansitne Ormnpenenenue cnoxHoi QyHkuuu. [IpomsBoaHas
TPHTOHOMETPHYECKUX TpUTrOHOMETpHUYeCKUX QyHKIMA. [Ipon3BogHas CIOXKHON PYHKIMH
¢ynkumii. IlpousBoanas 6

CJIOKHOM (PYHKUMHU

Tema 6.4

Conep:xxanue y4eOHOro MaTepuaJia
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IHonsaTue o | [lonsitne nHempeprsiBHOM (yHKIMK. CBoiicTBa HempepblBHON (yHKIUH. CBSA3b

HeNpepbIBHOCTH MEX]ly HETIPEPHIBHOCTHIO U TUPHEPEHIMPYEMOCTBIO (PYHKIIUU B TOUKE. AJITOPUTM

pynkuun. Mertop | pelIEHUSI HEPABEHCTB METOIOM UHTEPBAJIOB

HHTEPBAJIOB

Tema 6.5 Conep:kanue yueOHOro MarepuaJa

I'eomeTpuueckuii U | ['eoMeTpHyYeCKUil CMBICI TPOM3BOJHONW (YHKIMH — YIJIOBOM KO3(pUIMEHT

puznyeckni CMBICJI | KacaTelbHOW K rpaduKy (QyHKIMHM B TOUKE. YpaBHEHHE KacaTeJbHOW K rpaduky

NPOU3BOTHOM (GyHKIMU. AJNTOPUTM COCTaBJICHUS YPaBHEHUS KacaTelbHOM K rpapuky (yHKIUU
y=1(x)

Tema 6.6 Conep:kanue yueOHOro MaTrepuaJa

PusuyecKui cMbica | IIpakTu4yeckoe 3ansiTHE

NPOU3BOTHOM B | ®usnueckuil (MEeXaHUYECKHi) CMBICI MPOU3BOJHONW — MTHOBEHHAsh CKOPOCTb B

npogecCHOHATBHBIX MOMEHT BpemeHHU t: v =S’ (1)

3ajgadax

Tema 6.7 Coaepxanue yueOHOro MmaTepuasa

MoHOTOHHOCTH Bo3pacranne u yOblBaHuME (QYHKLIUH, COOTBETCTBHE BO3pACTaHHs M yOBbIBaHUS

pyHknun. Touxkm | pyHkuu 3HaKy npousBoAHOW. [loHsTHE NPOU3BOAHON BBICIIErO MOPSAIKA,

JIKCTpeMyMa COOTBETCTBUE 3HAKa BTOPOHM MPOU3BOJHOM BBITYKJIOCTH (BOTHYTOCTH) (PYHKLIMHU Ha
oTpe3ke. 3aJjaud Ha MAakCUMyM M MUHUMYM. [loHsiTHE acHMMOTOTHI, COCOOBI MX
oIpe/ieieHusl. ANTOpUTM HCClIeAOBaHUs (DYHKIMHM M MOCTPOEHHs ee rpaduka c
MIOMOLUIbIO IPOU3BOAHOMN. J[poOHO-THHEHHAs QyHKINA

Tema 6.8 Conep:xkanue yueOHOro MaTepuasia

HccnenoBanue QyHKUMi
U NocTpoeHune rpapukon

HccnenoBanue (I)YHKI_H/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC l"pa(bI/IKOB.

Tema 6.9 Hanoouaniee u
HAUMEHbIIIee 3HAYEHHUA

Conep:kanue yueOHOro MaTrepuaJa

HaxoxneHve HauOONbIIET0 W HAWMMEHBIIETO 3HAYCHUH (YHKIUH, TOCTpOeHUE

$yHKIHH rpauKOB MHOTOWICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTUYEeCKOro aHajIu3a
Tema 6.10 Coaepxanue yueOHOro MmaTepuaJa
Haxoxnenue IIpakTHyeckoe 3ausiTHe HanMensinee n HanbospIee 3HaYeHNE QYHKIHH
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ONTHMAJBHOI0
pe3yJjbTara ¢ MNOMOIIbIO
MPOU3BOJIHOI B
NMPAaKTHYECKHUX 32/1a4axX

Tema 6.11

Conep:kanue yueOHOro MarepuaJa

Pemenne 3aga4. | KourpouabHas padora

IIpoussoanas ¢ynkuun, | Gopmynsl U npasuwia auddepenuposanus. Mcecnenopanue QyHKIUN ¢ TOMOLIBIO 2

ee IPpUMEHEeHHue npon3BoHON. Hanbosbiiee 1 HauMeHblIee 3HaUYeHUs: QyHKLIUU.

Paznea 7. 46

MHOrorpaHHuKyd M TeJja

BpallleHUA

Tema 7.1 Coaepxanue yueOHOro MmaTepuaJa

Bepmunbl, pedpa, rpanu | [lonsitue MHOrorpanHuka. Ero 3jJeMeHTHI: BepIIMHBI, peOpa, rpaHd. J(uaroHaib. 2

MHOIOrpaHHHUKA Ceuenue. Bolmykiible 1 HEBBITYKIIbIE MHOT'OTPAHHUKH

Tema 7.2 Conep:kanue yueOHOro MarepuaJa

IIpusma, ee | [IpakTtuyeckoe 3anaTHe [loHstue npusmbl. Ee ocHOBaHHMS M OOKOBBIE T'paHHU. OK-01. OK-02
cocTaBJsIOIIMe, ceyenne. | Beicota npusMmsl. [Ipsamas u HaknonHas npusma. [IpaBuiibHas npusma. Ee ceuenue OK-O3: OK-0 4:
IlpssMasi ¥ npaBHJIbHAsA 2 OK-05, OK-06,
NPUSMBL OK-07, TIK2.2
Tema 7.3 Coaepxanue yueOHOro MmaTepuaJa

IMapanaeaenunen, KyO. | [Ipaktuyeckoe 3ansaTue [lapayenenumnes, CBOWCTBA — IPSIMOYTOJIBHOTO

Ceuenne Ky0a, | mapamienenumnena, kyo. Ceuenue Kyoa, nmapasuiesenuresa 2

napaJjiesjenumnena

Tema 7.4 Conep:kanue yueOHOro MaTepuaJia

IInpamuna, ee | [Tupamuna u ee onemenTthl. Ceuenne nupamuibl. IlpaBunbHas nupaMuaa.

COCTABJIAIOIME, CeYEHHE. | YCceueHHas MupaMuia

IlpaBuibHasgs nupamuaa. 2

YceyeHHas nupamMuaa

27




Tema 7.5
BoxoBas " NoJIHASA

Conep:xxanue y4eOHOro MaTepuaJia

IIpakTnyeckoe 3ansitue I[lnomans OOKOBOM M TOJHOW MOBEPXHOCTH MPU3MBI,

NOBEPXHOCTh  NPHU3MBbI, | THPAMUIBI
nupaMuabI
Tema 7.6 Conep:kanue yueOHOro MarepuaJa

CumMmerpusi B KyOe,
napajiesjenumnesne,
npu3mMe, NUpPaMujae

CumMeTpusi OTHOCHTEIBHO TOYKM, NPSAMOW, IiockocTH. Cummerpust B KyoOe,
napasulellenuIe e, IpusMe, IupamMuze

Tema 7.7 Ilpumepst
cuMMeTpuil B npodeccun

Conep:xxanue y4eOHOro MaTepuaJia

IIpakTuyeckoe 3aussiTue CUMMETpUS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 7.8 Coaep:xxanue y4eOHOro MaTepuaJia

IIpaBuibHbIE IIpakTnyeckoe 3ansaiTue IloHsATHE T™pPaBWIBLHOTO MHOrorpaHHuka. CBoHcTBa
MHOTOTPAHHUKH, MX | IPaBUJIbHBIX MHOTOI'PaHHUKOB

CcBOliCTBa

Tema 7.9 Coaepxanue yueOHOro Mmarepuasa

Humuap, ero | Ilpakrtuyeckoe 3ansitue I[wmHap u ero onementsl. CedyeHwe UWIMHJIpa
cocrasisiiomue. Cedenne | (mapajuielibHOE OCHOBAHUIO M OCH). Pa3BepTka IuiIMHpa

HHMJIHHAPA

Tema 7.10 Conep:kanue yueOHOro MaTrepuaJa

Konyc, ero | IIpakrnueckoe 3ansatue Konyc u ero aneMeHTsl. CeueHre KOHyca (MapajuieabHOoe
cocrapagomue. CeyeHHe | OCHOBAaHHIO U MPOXOAsIIEe Yepe3 BepIInMHY), KOHMYecKHe ceueHus. Pa3BepTka
KOHYCAa KOHYca

Tema 7.11 Conep:xkanue yueOHOro MaTrepuaJia

YcedeHHbIH KOHYC. | YceueHHbIH KOHYC. Ero obpasytomias u BeicoTa. CeueHue yCeueHHOTo KOHyca
Ceuenne yCe4eHHOro

KOHYCAa

Tema 7.12 Conep:kanue yueOHOro MaTrepuaJa

Ilap wu cdepa, ux

Hlap u cdepa. Bzaumnaoe pacnonoxxenue cdepbl U miockoctd. CeueHue Imapa,

28




ceyeHust cepsl 2

Tema 7.13 Coaep:xxanue y4eOHOro MaTepuaJia

ITonsitue 00 o0beme | [lonstue 06 oObeme Tena. OObeM KyOa M MPSAMOYTOJBHOTO MapaijieiienuIe/a. 4

TeJIa. OtHomenne | O6beM Tpu3Mbl W mwiMHApa. OTHOIIEHHWE OO0BEMOB  TOJOOHBIX  TEll.

00beMOB MOAO0OHBIX Te1 | ['eomMeTpUUecKrii CMBICIT ONIpeaeUTeNs 3-T0 MopsIKa

Tema 7.14 Conep:xkanue yueOHOro MarepuaJa

ObbeMbl W MIOMAMH | OGpembl mEpaMuIBI 1 KOHyca. OGbeM mapa. [LTomaai oBepXHOCTEH Tel 2

NMOBEePXHOCTEH TeJ

Tema 7.15 Conep:xxanue y4eOHOro MaTepuaJia

Komounanuu IIpakTnyeckoe 3ansiTne KoMOMHALIMU reOMETPUIECKHUX TET

MHOTOTPAHHUKOB M TeJl 4

BpalleHHs

Tema 7.16 Coaepxanue yueOHOro MmaTepuasa

I'eomeTpuueckue IIpakTuyeckoe 3ansTHe lcnonap3oBaHue KOMOMHALUA MHOTOTPAHHUKOB M TN 4

KOMOUHAIUH HA | BpaIlleHUS B PAKTHKO-OPUCHTHPOBAHHBIX 3aa9ax

NMpaKTHKe

Tema 7.17 Conep:xkanue yueOHOro MaTepuaJa

Pemenne 3aga4. | KoutpoabHas padora O0beMbl U IJIOMAU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI

MHOrorpaHHMKH M TeJia | BpaIleHHs 2

BpallleHHus

Paspea 8. 14

IlepBoobOpa3nasn

(pynxuumn, ee OK-01, OK-02,
NpUMeHeHue OK-03, OK-04,
Tema 8.1 Conep:xxanue y4eOHOro MaTepuaJia OK-05, OK-06,
IlepBooOpa3nas 3ajaya 0 BOCCTAaHOBJIEHHUM 3aKOHA JIBM)KEHHUS MO W3BECTHOW ckopocTHu. [lonsatue OK-07, TIK2.2
dyHKIHH. IIpaBuaa | uaterpupoBanns. O3HaKOMIIGHHE C TOHATHEM HWHTErpaja M MEepBOOOPA3HOM IS

HAXO0KICHUS ¢bynkumu y=f(x). Pemenne 3amau Ha CBsA3b NEPBOOOPA3HOW M €€ MPOU3BOIHOM,

NnepB00OPa3HBIX BBIUKCJICHHE TMEepBOOOpa3HOW i maHHOM QyHkmmu. Tabmuma d¢opmyn mis
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HaXOXXJCHHS MEepBOOOPa3HbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2
Tema 8.2 Coaepxanue yueOHOro MmaTepuasa
ITnomans 3amauy, NMPUBOISALIME K TOHATHIO OINPENEIEHHOIO MHTErpaia — O BBIYMCICHUU
KPHMBOJIHHEHHON IJIOIAAN KPUBOJMHEWHOM Tpameuuu, O IepeMelleHnn Touku. [loHsaTue
Tpaneuuu. ®opmyJia | OIpeICIEHHOTO  WHTETpaa. l'eomeTpuueckuii u  QUIMYECKUN  CMBICTT
Herortona — Jleiionnna ornpeneneHHoro uarerpaisa. @opmyna Herotona— JleitOnuma 2
Tema 8.3 Coaep:xxanue y4eOHOro MaTepuaJia
HeonpeaeseHnblii U | [lonATHE HEONPENEIEHHOTO UHTETpalIa
onpeaeJIeHHbII 2
HHTErpabl
Tema 8.4 Coaepxanue yueOHOro MmaTepuaJa
IonsiTne 00 | 'eomeTpudecKuii CMBICIT ONPEICICHHOTO HHTErpasia
onpeaeIeHHOM 2
HHTerpaje Kak IJomaan
KPHBOJIMHENHOU
Tpaneuun
Tema 8.5 Coaep:xxanue y4eOHOro MaTepuaJia
OmnpeneneHHbIi IIpakTHyeckoe 3aHsiTHe ['eoMeTpUUECKHII CMBICI OINPEAEIEHHOr0 HHTErpaa.
HHTErpaJ B ;KU3HH ®opmyna HetoTona — Jleitbnuna.

Pemenue 3a1a4 Ha NpUMEHEHUE UHTETpalia JJIsl BEIUMCICHUS] GU3NYECKUX BEIUUUH

U IUIoLaaen

4

Tema 8.6 Conep:kanue yueOHOro MarepuaJa
Pemenune 3apa4. | Koutpoabnaa pa6ora IlepooOpasznas ¢ynkuuu. IlpaBuna HaxoXaeHHS
IlepBooOpa3nas nepBooOpa3Heix. Ee mpuMeHeHne 2
byHkum, ee
NpUMEHEeHHe
Pa3znen 9. 18 OK-01, OK-02,
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Crenenn " KOPHH. OK-03, OK-04,
Crenennasi pyHKIUSA OK-05, OK-07,
Tema 9.1 Coaepxanue yueOHOro MmaTepuasa I1K2.2
Crenennasi GyHKums, ee | [Toustue KOpHS N-OM CTENEHU W3 AEUCTBUTEIBHOTO unciia. OyHKIun y = n& ux
CBOMCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0if CTENeHU

4
Tema 9.2 Conep:xkanue yueOHOro MaTrepuaJa
IIpeodpa3oBanue [IpeoOpa3oBaHKe HppallMOHATBHBIX BBIPAKEHHUN
BbIPaKEHUH € KOPHSIMHU 4
n-0il CTeneHu
Tema 9.3 Coaep:xxanue y4eOHOro MaTepuaJia
CpoiictBa crenenn ¢ | [Ipaktuyeckoe 3ansitue IlonsTHe cremeHn ¢ JOOBIM  PalMOHATBHBIM
PAalHOHAIBHBIM nokasareneM. CTeneHHble PyHKIMHU, UX CBOMCTBA U Irpaduku
el CTBUTEIbLHBIM 2
NOKAa3aTeJIAMH
Tema 9.4 Coaepxanue yueOHOro MmaTepuasa
Pemenne PaBHOCWJIBHOCTE HpPPALMOHAIBHBIX YpPAaBHEHUMH M HEpaBEHCTB. Meroasl HX
HPPALMOHAIBHBIX peuieHus. Penienre nppanroHalbHbIX YpaBHEHUI U HEPaBEHCTB
yYpPaBHEHHU u 6
HEePaBeHCTB
Tema 9.5 Conep:xxanue y4eOHOro MaTepuaJia
Crenenu U kopHH. | KouTpoabsHas padora Onpesenenue creneHHod (yHkiuu. Mcnonbp3oBaHue ee
Crenennas pynkomus CBOWCTB IIPHU PEIICHUN YPAaBHEHUI U HEPABEHCTB. 2
Paznen 10. 18 OK-01, OK-02,
IHoka3zareabHast

OK-03, OK-04,

ynuis OK-05, OK-07,
Tema 10.1 Coaepxanue yueOHOro MmaTepuasa K22
IToxa3aTenbHasn Crenenb ¢ TPOW3BOJIBHBIM JIEUCTBUTENIBHBIM IMOKazareneM. OmnpeneneHue
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(ynkuus, ee cBoiicTBa

nokazaTenbHON (PyHKIMH, ee CBOHCTBa M rpaduk. 3HAKOMCTBO C NPHUMEHEHHEM
MokasatenbHOU (GyHKIMU. PemieHue moka3aTenbHBIX ypaBHEHUH (PYHKIIMOHAIBHO-

rpauIeCKUM METOJOM 4
Tema 10.2 Conep:xkanue yueOHOro MaTrepuaJa
Pemenne IIpakTHyeckoe 3aHsATHE PenieHuWe MOKA3aTEIbHBIX YPaBHEHUH  METOJIOM
MOKAa3aTeJbHbIX YpaBHUBaHHs  IIOKa3aTeJIed, METOJOM  BBEICHMS  HOBOM  IIEPEMEHHOM,
yYPaBHeHM U | GyHKUIMOHANTBHO-TpauIecKuM METOZIOM. Pelienre nokasaTeabHbIX HEPAaBEHCTB 8
HEePaBeHCTB
Tema 10.3 Coneprxanue y4eOHOr0o MaTepuasa
Cucrembl Pemenne cucreM noka3aTeNnbHBIX YpaBHEHUN
MOKAa3aTeJIbHbIX 4
YPaBHeHU M
Tema 10.4 Coaepxanue yueOHOro MmaTepuasa
Pemenne 3aga4. | KourpoinbHass pabora PemieHue noOKa3aTelnbHBIX  YPaBHEHUH  METOJIOM
Iloka3aTenbHas YpaBHUBaHHUs II0KA3aTeIEd M METOJOM BBEJCHHsS HOBOM INepeMeHHOW. PemeHune
bynkuns II0KAa3aTeIbHbIX HEPABEHCTB 2
Paznen 11. Jlorapugmsbi. 26
Jlorapupmuueckas
byHkuus
Tema 11.1 Coaep:xxanue y4eOHOro MaTepuaJia OK-01. OK-02
Jlorapugm yucJaa. | Jlorapudm uncna. JlecaTHUHBINA 1 HATYpaIbHBIN JTorapu(MBbL, YHUCIIO € ’ ’
. OK-03, OK-04,
I[eCHTI/I‘IHbII/Iu " OK-05, OK-07,
HATYpPaJbHbIA 4 K22
JIorapu(pmbl, 4YUCJI0 €
Tema 11.2 Copaepxanue yueOHOro Mmarepuasa
CpoiictBa Jorapudmos. | CoiicTa morapudmon. Oneparnws JorapuGMupoBaHUS.
Onepanus 4
Jorapu(pmMupoBaHus
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Tema 11.3
Jlorapudpmuueckas

Conep:xxanue y4eOHOro MaTepuaJia

Jlorapudmudeckast GyHKIIUS U €€ CBOWCTBA

(dyHKuMs, ee CBOCTBA 4
Tema 11.4 Conep:xkanue yueOHOro MaTrepuaJa
Pemenne [lonstue norapudmuueckoro ypaBHeHusa. Omnepanus NOTEeHIUpoBaHus. Tpu
JorapupmuyecKnx OCHOBHBIX METOAA pEIICHHUS Jorapu(MHUECKUX YpaBHEHHI: (YHKIIMOHAIBHO-
YPaBHeHHii U | rpaduuecknii, MeTOA MOTCHIIMPOBAHHS, METOJ BBEJACHHS HOBOW IIEPEMEHHOM.
HEPaBEeHCTB Jlorapugmuueckue HepaBeHCTBA 6
Tema 11.5 Conep:kanue yueOHOro MaTrepuaJa
Cucrembl IIpakTHYeckoe 3aHATHE
Jorapu(pmMuyecKux ANTOpUTM pEIIEHUSI CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JOTapUPMHUUECKHX
YPaBHeHHUil YpaBHEHUI U HEPABEHCTB 2
Tema 11.6 Conep:xkanue yueOHOro MaTrepuaJa
Jlorapugmel B npupoae | [IpakTuueckoe 3aHATHE.
U TeXHUKE [lpumenenue norapudma. Jlorapudpmuueckas crupans B npupope. Ee
MaTeMaTH4eCKUE CBOMCTBA 4
Tema 11.7 Coaepxanue yueOHOro MmaTepuasa
Pemenue 3aga4. | KourpoabHasa pa6ora Jlorapupmuueckas ¢yHkiusa. Pemenwe mnpoctemmx
Jlorapugmni. Jorapu(pMUUECKUX ypaBHEHUI 2
Jlorapupmuueckas
byHkuus
Paszpnen 12. 12
MHuoxkecTBa. DJieMEHTBI
Teopuu rpagos
Tema 12.1 Coaep:xxaHue y4eOHOro MaTepuaJia OK-01, OK-02,
Mmuo:kecTBa [lonstue muoxectna. [lonmMHoxkecTBo. Onepanuu ¢ MHOKECTBAaMU 4 OK-03, OK-04,
Tema 12.2 Coaepxanue yueOHOro MmaTepuaJa OK-05, OK-07,
Onepanun ¢ | [IpakTuyeckoe 3ansaTue Oneparyy ¢ MHOKECTBaMU. Pellienne mpukiIagHbIx 3a1a4 [1K2.2
MHOXKeCTBAMH 2
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Tema 12.3

Conep:xxanue y4eOHOro MaTepuaJia

I'padni IIpakTH4yeckoe 3aHATHE 4
[Monsitue rpada. Ces3HBIM rpad, 1epeBo, MUK Tpad Ha TUIOCKOCTH
Tema 12.4 Coaep:xxanue y4eOHOro MaTepuaJia
Pemenne 3aga4. | KonrpoabsHnas padora Onepanuu ¢ MHOKecTBaMU. OnMcaHNe peabHbIX CUTYalui 2
MmuoskecTBa, I'padbl 1 ux | ¢ momoisio MHOKECTB. [IpuMenenue rpadoB K perieHuo 3a1au
NpUMEHEeHHE
Paznen 13. DuemeHTHI 26
KOMOHWHATOPHKH,
CTATUCTUKH M TEOPHH
BepOSITHOCTEM
Tema 13.1 Coaepxanue yueOHOro Mmarepuasa
OcHoBHBIE nousitus | [lepecraHoBkU, pa3MeIIEHUs, COUETAHUSI. 4
KOMOMHATOPUKHU
Tema 13.2 Conep:xkanue yueOHOro MaTrepuaJa
CoObiTHe, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpPOATHOCTH CYMMBI
coObiTus. CiloskeHHE M | COOBITHH. YCIIOBHAsI BEPOSTHOCTh. 3aBUCHMBIC U HE3aBHCUMbIE COOBITHS. Teopemsl SE-?);’ 8§_gi’
YMHOKEHH e 0 BEPOSTHOCTH MTPOU3BEJICHUS COOBITHII. ’ ’
BEPOSITHOCTE 4 OK-05, OK-07,
I1K2.2
Tema 13.3 Conep:xxanue y4eOHOro MaTepuaJia
BepositHOCTH B | [IpakTHYecKkoe 3aHATHE
npodeccuoHaIbHbIX OtHOCUTENBHAST YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE 4
3ajay4ax ornpezeneHue BepossTHOCTU. O1leHKa BEPOSTHOCTU COOBITUS
Tema 13.4 Conep:kanue yueOHOro MarepuaJa
Juckpernass cay4vaiHas | Bunel cnyuaiiHeix BenuuuH. OrmpeneneHue IUCKPETHOM CIydailHOM BEJIMYHHBI.
BeJIMYMHA, 3aKOH ee | 3aKOH pacHpeleleHus JHUCKPETHOW ciydyallHOW BeJn4yuHbl. Ee  4uciioBble
pacnpeneeHust XapaKTEePUCTUKI 4
Tema 13.5 Conep:xkanue yueOHOro MaTrepuaJia

3agaun MaTeMaTH4YeCcKOn

Bapuanuonnsiii  psa.  [lomuron wactor u  rucrorpamma. CratucTUdeckue
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CTATHCTHKH XapaKTePUCTHKH psiia HAOII01aeMBbIX TaHHBIX
4
Tema 13.6 Conep:xkanue yueOHOro MaTrepuaJa
Cocrasienue Taduu M | [Ipaktrueckoe 3aHsATHE
AUATPAMM Ha MPaKTHKe [TepBuynas 00paboTKa CTAaTUCTHUECKUX JaHHBIX. [ paduyeckoe ux mpeacraBieHue. 4
HaxosxaeHue cpeJHUX XapaKTepUCTUK, HA0II0JaeMbIX JaHHBIX
Tema 13.7 Coaepxanue yueOHOro Mmarepuasa
Pemenue 3aaa4. | Kourpoabnas padora
DJIeMeHThbI OnemeHnTsl KoMmMOuHaTOopuku. CoObITHE, BEpOATHOCTH cOObITHA. ClOXeHue u
KOMOHWHATOPHKH, YMHOXEHHUE BEPOSITHOCTEN 2
CTATUCTUKH M TEOPHH
BEPOATHOCTEM
Pa3znea 14. YpaBHeHus u 30
HEePaBeHCTBA
Tema 14.1 Coaep:xxanue y4eOHOro MaTepuaJia
PaBHOCH/IBHOCTD PaBHOCHIBHOCTD ypaBHeHMH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHeHMH M | PaBHOCUJIBHBIX II€pEX0/lax B YpPaBHEHMAX WU HepaBeHCTBax. OOImume MeTombl OK.01. OK-02
HEePaBEeHCTB. OOmue | pemeHns ypaBHEHHUH: MepexoJl OT paBeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB 4 OK-03, OK-O4’
MeTOJbl pelieHust JUIE MOHOTOHHBIX (DYHKLUH, METOJ pa3joKEeHUS HAa MHOXHUTEIH, METOJl BBEICHHUS OK.- 05’ OK-0 6,
. . . , ,
HOBOH NepeMEeHHON, (GYHKIMOHAIBHO-Tpa(UIecKrii MEeTO OK-07, [TK2.2
Tema 14.2 Coaepxanue yueOHOro MmaTepuaJa
I'padmyecknii Merox | O0mme MeTOAbI PEIICHHs] HEPABEHCTB: MEPEX0/l OT CPAaBHEHUS 3HAYCHUH (DYHKITHI
peleHus YPaBHEHHMH, | K CpPaBHEHUIO 3HAYEHMH AapryMeHTOB JUIS MOHOTOHHBIX (YHKLUHN, METOA
HEepaBeHCTB MHTEPBAJIOB, (PYHKIIMOHAIBHO-TPAQUIECKUNA METOI.
['paduueckuit MeTo pelIeHnsl ypaBHEHUI U HEPABEHCTB 4
Tema 14.3 Coaepxanue yueOHOro MmaTepuaJa
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YpaBHeHnus u | Onpenenenne Mmonyns. Packpeitue Moaynst mo onpeneneHuro. llpocreiimme

HepaBeHCTBA ¢ MOAYJIEeM | YPAaBHEHMsI M HEPABEHCTBA C MoayJieM. [IpuMeHeHne paBHOCHIIBHBIX NEPEXOIOB B
OTIpe/IeNIEHHBIX TUIAaX YPaBHEHHUH U HEPABEHCTB C MOAYJIEM 4

Tema 14.4 Coaepxanue yueOHOro MmaTepuasa

YpaBHeHnus U | 3HaKOMCTBO ¢ napaMmeTpom. [IpocTeiinvie ypaBHeHHs 1 HEPABEHCTBA C IapaAMETPOM 6

HepaBeHCTBA c

napamMeTrpaMu

Tema 14.5 Conep:xkanue yueOHOro MaTrepuaJia

CocraBienue u pemienue | [Ipaktuyeckne 3aHsTus PemeHne TEKCTOBBIX 3adad  MPO(ecCHOHATBHOTO 8

npogeccnoHaAIbHbBIX COJlep KaHUs

3aja4 c MOMOUIbI0

ypaBHEHU

Tema 14.6 Coaep:xxanue y4eOHOro MaTepuaJia

Pemenne 3agad4. | O0uIrie MeTOIbl pelIeHHs] YpaBHEHUH.

YpaBHeHus u | [IpakTHyeckoe 3aHsITHe YPaBHEHUS U HEPABEHCTBA C MOJYJIEM U C IapaMeTpaMu 4

HepaBeHCTBAa

IIpomexyTounas arrecranus (JK3amMeH) 6

Hroro 3a 3 cemectp 74

Bcero: 340
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4. YCJIOBUS PEAJIU3AIIMU ITIPOTPAMMBI YUEBHOM A CIHUILIAHBI

4.1.MaTepuajibHO-TEXHHYECKOE o0ecleyeHne peau3alum MporpaMmbl

Jlist peanmuzanuy mporpamMmbl  Y9eOHOW JUCIMIUIMHBI ~ WMEETCS Y4eOHBIM KaOWHET
«Matematukn». Ilomemenue  kabunera  ynoBineTBopseT  TpeboBanusiM  CaHHUTapHO-
SMUJACMHUOJIOTHYECKUX TIPaBHJI M HOPMAaTHBOB M OCHAIICHO THIIOBBIM OOOPYIOBAaHHUEM,
yKa3aHHBIM B HACTOSIIIUX TPEOOBAaHHUAX, B TOM YHUCIE CIEHUATU3UPOBAHHON yueOHOU MeOenbio
U CPeJICTBAMHU OOYYCHWUSI, TOCTATOYHBIMHU JJIsI BHITIOJIHEHUSI TPEOOBAHMIA K YPOBHIO TIOJITOTOBKU
o0ydJaronmxcs.

Qobopyoosanue yueonoz2o kabunema
-[10CaI0YHbIE MECTA M0 KOJINYECTBY 00yUaIOIIUXCS;
- pabouee MecTO Mpero1aBaTes;
-mKadbl A1 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIMH U HATJISIAHBIX  MOCOOMIA;
-KJIacCHas J10CKa;

Yueono-memoouueckue cpeocmea o060yuenua (nepeuucnaiomcsi OCHOBHvle Y4UeOHO-
MemoouyecKue Mamepuasl):
-y4eOHO-METOIMYECKUN KOMIUICKC IPETo/1aBaTes

Texnuueckue cpeocmea 00yuenusn
[lpr HEOOXOMMMOCTH 3aHATHS TPOBOIATCS B MYJIBTHUMEAWHHOW ayJUTOPUH, KOMITBIOTEPHOM
KJIacCC, TA€ YCTAHOBJICHBI KOMIIBIOTCPLI C JIMOCH3WOHHBIM IIPOTrpaMMHBIM OGGCHG‘ICHI/ICM,
WHTEPAKTHBHAS JOCKa U MYJbTUMEIUHHBIN IPOSKTOP.

4.2. UnpopmannoHHoe odecneyeHne peaJin3anuu NporpaMmMbl

4.2.1. OcHOBHbIE HCTOYHUKH
1. Mopakosuu A.I', MaTemartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaIu3a, T€OMETPHSI.
Anrebpa 1 Havalla MaTeMaTHudeckoro ananusa. 10 kimacc: yaeOHUK it 001Ie00pa3oBaTeIbHBIX
opranuzanuii (0a30BbIM U YIITYOJICHHBI YPOBEHB), KOMIUIEKT B 2 yacTsax. Ul. /A.I'. MopakoBuu
— Mocksa: Muemo3suna, 2019.-455 ¢, - ISBN: 978-5-346-04384-3
2. Mopakosuy A.I', Marematuka: anreOpa W Hadaja MaTeMaTHYECKOTO aHajau3a, TCOMETPHS.
Anrebpa u HaJalla MaTeMaTudeckoro ananusa. 10 kmacc: yaeOHUK it 00IIe00pa3oBaTeIbHBIX
opranu3anuii (0a30BbIM U YIITyOJICHHBI YPOBEHB), KOMIUIEKT B 2 yacTsax. U2. /A.I'. MopakoBuu
— Mocksa: Muemo3suna, 2019.-351 ¢, - ISBN: 978-5-346-04385-0
3. Mopakouu A.I', MaTtematuka: anrebpa ¥ Havajla MaTeMaTHYECKOTO aHaIW3a, T€OMETPHSI.
Anrebpa u HaJalla MaTeMaTHYECKOTO aHanmu3a. 11 kmacc: yaeOHUK Juisi 00IIeo0pa3oBaTeIbHBIX
opranuzanuii (0a30BbIM M YIITYyOJICHHBIA YPOBEHB), KOMIUIEKT B 2 yacTsax. Ul. /A.I". MopakoBuu
— Mocksa: Muemosuna, 2019.-319 ¢, - ISBN: 978-5-346-04402-4
4. Mopakosuuy A.I', Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHajn3a, TEOMETPHS.
Anrebpa u HayaJla MaTeMaTHYECKOTO aHanmu3a. 11 kmacc: yaeOHUK uisi 001eo0pa3oBaTeIbHBIX
opranuzanuii (06a30BbIi M YIITYOJICHHBIA YPOBEHB), KOMIUIEKT B 2 yacTsax. Y2. /A.I". MopakoBuu
— MockBa: Muemo3una, 2019.-264 ¢, - ISBN: 978-5-346-04403-1
5. Atanacsas JI.C, Maremartuka: anreOpa U Hadaia MareMaTudeckoro aHanuza. ['eometpus. 10-
11  wmaccer:  yueb. s obmieoOpa3oBar. opraHu3anuidi : 0a3oBbIi W yrayo.
ypoBaW/[JI.C.Atanacsu, B.®. byry3o, C.b.Kagommner u nap].-3-e uszmanme. — Mocksa:
IIpocsemenue, 2018.-255 ¢,-ISBN: 978-5-09-037761-4.

4.2.2. JlonoJHUTeNbHbIE HCTOYHUKH
1. bammakoB M.U., MaTtemaTuka: anredOpa u Hadajga MaTeMaTUYECKOTO aHaU3a, T€OMETPUS:
y4e0. mocobue sl CTyA.yupexaeHu cpea. npod. odpazosanmss/ M.U.bammvakoB. — 3-e 3.,
crep. — Mocksa : Akagemusi, 2019. -256 c, - ISBN: 978-5-4468-4416-6



2.bammakoB M.1., Maremartuka : 3agauHuK : y4e0. mocoOue ist CTY/I. YIpEekACHH cpe. mpod.
Oo6pazoBanus/ M.U.bammakoB. — 5-¢ u3a., ctep. — Mocksa : Akanemusi, 2018. -416 c, - ISBN:
978-5-4468-7283-1

4.2.3. UnTepHeT-pecypcehl

1.  Enunas xomnexuuss Ludposbix obpasoBarenbHbIX pecypcoB caifit. — Mocksa. URL:
http://school-collection.edu.ru
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