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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIHHUITIUHBI
«MATEMATHUKA»

1.1. MecTo tMcUMIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:

Yyebuas IUCIUILIINHA «MareMaTuka SIBJISIETCS 00s13aTeIbpHOMI YacTbIO
0011e00pa3oBaTeIbHOTO UKIA OCHOBHOW OOpa30BaTENbHOW MPOrpaMMbl B COOTBETCTBUH C
®I'OC no cnenuanbHocT 38.02.03 OnepanrioHHast A€ATEIbHOCTh B IOTHCTHUKE.

1.2. Heas 1 niiaHupyeMble pe3yJbTAaThl 0CBOCHUS] TUCIHUIJINHBI:

Conepkanne TporpaMMmbl  00IIE00pa3oBaTEIbHON  AUCIUIUIMHBI — «MareMaTtuka
HaIMpaBJICHO HA JOCTH)KEHUE PE3YJIbTATOB €€ U3yUeHHs B COOTBETCTBUM C TpeboBanusmu GI'OC
COO c yuerom npodeccuonansHoit HanpasieHHocTdn GI'OC CIIO.

Ocoboe 3HaueHe AUCUUIUIMHA UMeeT NpH (popmupoBanuu u pazsutuu OK.



O01ue KOMIIETEH U

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mue JncnunimHapHbie
OK 01 Beibupats criocoosl - TOTOBHOCTb K TpyAYy, OCO3HAHME IIEHHOCTH |-BJIaJIETh METOAAMHU I0KA3aTENIbCTB, AJITOPUTMAMU PEUICHUS 3a]1ay4;
peuienud 3ana4 MacTepcTBa, TPYA0TI00He; yMeHHe GOpPMYIHPOBATH OINPEIEICHUS, aKCHOMBI U TEOPEMBI,
npodeCcCuOHATBHON - TOTOBHOCTD K aKTUBHOM NEeSATEeILHOCTH | IPUMEHSTH UX, IPOBOJIUTD JTIOKA3aTEIIbHBIC PACCYKICHHUS B XO/1€

ACATCIIBHOCTH TPUMCHUTCIIBHO
K pa3JIM4YHbBIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COLMAJIBHOW HanpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ WHHUIIMMPOBATh,  IUIAHUPOBATh W
CaMOCTOSITENILHO BBIMIOJIHATH TAaKyIO AESITETbHOCTD;

- UHTEpEC K pa3audHbIM cdepam MpodecCHoHaATbHOU
JIeATEIIbHOCTH,

OsgnageHue YHUBEPCATbHBIMHU
IT03HABATEIIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

y4eOHBIMU

- CaMOCTOATENBHO ¢bopmynupoBaTh u
aKTyaJIu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH MPHU3HAK WU
OCHOBAaHUA JJI CpaBHeHI/IH, KHaCCI/Iq)I/IKaI_II/II/I n
00001IeHNS;

- OHpeI[eJ'DITI: ueiaun ACATCIIbHOCTH, 3aJaBaTb

napaMeTpsl ¥ KPUTEPUU MX JOCTHIKCHHS,
- BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTH, OIECHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISAM, OIICHHBATh PUCKHU
MIOCICACTBHI ACATECILHOCTH;

- pa3BUBaTh KPEATUBHOC MBINUICHUE IPH PEIICHUU
KHU3HEHHBIX Tpo0IeM

0) 6a30BBIC UCCIIEAOBATEIBCKUE JCHCTBUS:

- BJIaJIeTh HABBIKAMU Yy4EOHO-MCCIIEOBATEIHCKON U
MPOCKTHON JIEATCIIBHOCTH, HaBBIKAMH pPa3pelicHUs
npobiuewm;

pelieHus 3a1ay;
- YMETh ONEPUPOBATH MOHATHIMH: CTCTICHb YMCIIA, JIoTapu(M YUCIIa;
YMEHHE BBITIOJHATH BEIYMCICHUE 3HAYCHUH U IPeoO0pa30oBaHUS
BBIPOKEHHI CO CTEMEHSIMH | JIoraprudmamu, mpeodpa3oBaHuUs
JIpOOHO-pallMOHATLHBIX BBIPAKCHHUIA;

- YMETh ONEPUPOBATH MOHATHIMH: PAlMOHATBHBIC,
UppalMoHANIbHbIC, TOKA3aTEIbHBIE, CTENIEHHBIC, JIOTApU(DMUICCKUE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- YMETH ONEPUPOBATH MOHATUSAMU: (YHKITUS, HETIPEPHIBHAS
GbyHKIMS, TIPOU3BOIHAS, IEPBOOOpA3Hasl, ONPEACIICHHBIN HHTETPAI;
YMETh HaXOJIUTh IPOU3BOIHBIC NIEMEHTAPHBIX (DYHKITUH, HCTIONH3YS
CIIpaBOYHBIC MAaTEPHAIIbI; HCCICIOBATH B TIPOCTEHIIINX CIyJasx
(GYHKIIUY HA MOHOTOHHOCTh, HAXOAUTh HAaUOOJBIINE U HANMCHBIIINE
3Ha4YeHHS QYHKIIUHA; CTPOUTH TPpa)MKu MHOTOWICHOB C
MCIOJIb30BaHUEM arrapaTa MaTeMaTUYeCKOr0 aHaIu3a; MPUMEHSTh
MIPOU3BOIHYIO TIPH PEIICHUH 3aJ1a4 Ha JBI)KEHUE, PelIaTh
MPAKTUKO-OPHUEHTHPOBAHHEIC 33/1a4M HA HAUOOJBIINE U
HaMMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE ITYTH, CKOPOCTH H
YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHATBbHAS (QYHKIINS,
nokaszatenbHast QyHKIH, CTereHHas PyHKIM, JorapupMuuecKas
dbyHKIMS, TPUTOHOMETpUYecKUue (PyHKIMH, oOpaTHBIC (PYHKITUY;
YMEHHE CTPOUTH TpadUKu U3yICHHBIX (PYHKIIHIA, UCTIOIB30BATh
rpaduKu PU U3YICHUH TPOIIECCOB U 3aBUCHMOCTEH, PH PEIICHUH
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U 3a7a4 U3 PeabHOU KU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEXy BETMUYNHAMU;

- YMEThH pelraTh TEeKCTOBBIC 3a/I1a4H Pa3HbIX THUIIOB (B TOM YHCIIC Ha
MPOIICHTHI, JOJIM U YaCTH, Ha JIBI)KEHUE, padOTy, CTOUMOCTh




- BBIABJISITH TNPUYHUHHO-CIICJICTBCHHBIC CBSI3M W
aKTyaJu3upoBaTh 3aaady, BBIIBUIATh THIIOTE3Y €€
pelieHus, HaXOUTh apTyMEHTHI IS JTOKa3aTeIbCTBA
CBOMX YTBEpXKICHUM, 3a4aBaTb IIApaMeTpbl W
KPUTEPHUU PEIICHHS;

- aHaHI/ISI/IpOBaTB HOJIy‘IeHHBIe B X0JI€ peH_IGHI/ISI 3aauu
pe3yabTaThI, KPUTHYECKH OLICHUBATh HX
I[OCTOBepHOCTB, HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX
YCIIOBHSIX;

- YMGTI: HepeHOCI/ITB 3HAHUSA B HO3HaBaTeHBHYIO nu
MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,
- YMETb HHTETPUPOBATH 3HAHHUA U3
MPEAMETHBIX 00J1acTel;

- BbIIBUI'aTh HOBBIC U/CH, Hpe;[naraTL OpI/II‘I/IHa.HbHBIG
MOAXObI U PEIICHHUS;

n CHOCOGHOCTB UX HUCIIOJIB30BAaHUS B HOBH&B&TCHBHOﬁ
Y COIMAJIBHOM MPAKTUKE

pa3HbIX

TOBApOB U YCIYT, HAJIOTH, 3aJa4u U3 00JaCTH yIpaBiIeHUS JINYHBIMU
U CeMEHHBIMU (PMHAHCAMM); COCTABIISATH BHIPAXKCHHUS, YPABHECHUS,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 33/1a4H, UCCIIEI0BATh
MOJTyYEHHOE PELICHHE U OLICHUBATh MPaBION0I00HOCTh
pE3yNbTaTOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: CpEHEE apu(PMETHUECKOE,
MearaHa, Hauoosblllee ¥ HaMMEHbIIee 3HaUeHUs, pa3Max,
JMCTIepCHUsl, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATH HHPOPMAIIHIO, TPEACTABICHHYIO B
TabNIuIax, Ha AUMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
peaNIbHBIX MPOLIECCOB U ABJICHUH; MPEICTABIATH HH()OPMALIUIO C
MOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIE0BATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJIE C TPUMEHEHHEM IpauuecKux METOA0B U
AJIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATH MOHITUAMM: CITyYaWHBIA OMBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTD CIIY4allHOTO COOBITHS; YMEHHE BBIUUCIISATh
BEPOATHOCTH C UCIOJIb30BaHUEM I'paUyeCKUX METOI0B; IPUMEHSTh
(bOopMyIIBI CIOKEHHS U YMHOXKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ POpMYIBI IPU PELICHUH 3a/a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alfHBIMU BEJIMYMHAMU;
yMEHHE MPUBOAUTD TPUMEPHI MIPOSBIICHHUS 3aKOHA OOJIBIINUX YKCEN B
MPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATUSAMU: TOUKA, MPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIIMBAIOIINECS TIPSIMBIE,
NapajuieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJ MEKIY IPSIMON U IUNIOCKOCTbBIO, YTOJI
MEX1Y MIIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU J0 TIOCKOCTH,
paccTosiHuE MEXY NPSAMBIMH, PACCTOSTHUE MEKY MJIOCKOCTSMU;
YMEHHE HCII0JIb30BaTh MPH PEIICHUN 33]1a4 U3yYeHHbIE (GaKThl U
TEOpeMBbI INIAHUMETPUHU; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaIOILIEro MUpa;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajienenune]i, npu3Ma, nupaMmusa, purypa




Y TIOBEPXHOCTH BPAILICHUS, IMIIMHIP, KOHYC, IIap, cdepa, CeUeHus
¢burypsl BpaiieHus, IIOCKOCTh, Kacaromiasics chepbl, HUIHHAPA,
KOHYCA, IIJIOIIaAb NOBEPXHOCTH MMUPAMU/IBI, IPU3MBI, KOHYCA,
WINHAPA, III0IAabs cepbl, 00beM Kyda, mpIMOYToJIbHOTO
napaJulelenuresa, TMPaMuIbl, TPU3MbI, IINHIPA, KOHYCa, I1apa;
YMEHHE U300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH BPAIICHUS, UX
CEYCHUS OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H
3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATH CUMMETPHUIO B
IPOCTPAHCTBE; YMEHHE PacllO3HABATh TPABUIIbHBIC MHOTOIPAaHHUKHY;
- YMETh ONEPUPOBATH MOHATHIAMMU: ABH)KEHHE B IPOCTPAHCTBE,
1o7100HbIe (GUTYpHI B IPOCTPAHCTBE; UCIIOIB30BATH OTHOIICHNE
TUIOIIAeH MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (GUTYp TIPU
pELICHNH 3a/1ay;

- YMETh BBIYUCIATH T€OMETPUUYECKHUE BEIMYHMHBI (IJIMHA, YroJ,
IUIOIIA b, 00BEM, MJIOIIAAb TOBEPXHOCTH ), HCIIOIb3YS H3YUYCHHbIC
(hOpMYITBI U METO/IBI;

- YMETh ONEPHUPOBATh MOHATHAMH: MIPSIMOYTOJIbHAS CHCTEMA
KOOP/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEACHHUE, YTOJI MEXK1Y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIIBIO
M3y4eHHBIX (hOPMYIT KOOPIMHATHI CEPEIHHBI OTPE3Ka, PACCTOSIHNE
MEXIYy ABYMSI TOUKAMH;

- YMETh BBIOMPATh MOIXO/SIINH N3ydEHHBIN METO JUISl PEIICHHS
3aJjauu, pacro3HaBaTh MaTeMaTu4eckue (PakThl U MaTeMaTUYECKHe
MOJIETIH B IPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
YMEHHUE MPUBOJUTH IPUMEPH MATEMaTHYECKUX OTKPBITUI
POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATHIAMMU: OTIPE/IeIeHNE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIC
(bopMynHpOBKH; yMeHHE (HOPMYITHPOBATE OOpAaTHOE U
IPOTHBOIIOJIOKHOE YTBEPKICHHUE, TPHUBOANUTH IPUMEPHI U
KOHTPIPUMEPBHI, UCIIOIH30BATH METOJI MATEMAaTHUECKON HHAYKIINY;




IPOBOANTH TOKA3aTENbHbBIE PACCYKICHUS IIPH PELICHNH 3a/a4,
OLIEHUBATh JIOTMYECKYIO MPABUIBHOCTD PACCYKICHUIA;

- YMETbh ONEPHUPOBATh NOHATHAMHI: MHOXECTBO, ITOJIMHO)KECTBO,
OTepaliy HaJl MHOXKECTBAMU; YMEHHUE HCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH anmapar sl OMCaHNs PealibHBIX MPOIECCOB U
SIBJICHUI MIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTUX y4eOHBIX
IPEMETOB;

- YMETh ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHN rpad, 1epeso,
UKL, Tpad Ha TNIOCKOCTH; YMEHHUE 33/aBaTh U OMUCHIBATH TPadbI
Pa3NUYHBIMH CIIOCOOAMU; HCIIONIB30BATh Irpadbl PU PELUICHUN
3ajad;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
NepEeCTaHOBKA, YHCIIO COUCTAHUH, YHUCIIO EPECTAaHOBOK; OMHOM
HeloToHa; yMeHHNe MPUMEHATh KOMOMHATOPHBIE (aKTHI U
paccyXIeHHs IJIs peIICHHUs 3a/1a4;

-yMETb ONEPHPOBATh MOHATUSAMHU: HATYpaJIbHOE YUCIIO, LIEI0e YUCIIO,
OCTaTOK IT0 MOJYITIO, PAIIHOHATIBHOE YHCII0, UPPAOHATIBHOE
YHCII0, MHOXKECTBA HAaTypaJIbHBIX, LENbIX, PAlHOHAIBHBIX,
JEHCTBUTENFHBIX YHCEIT; YMEHHUE UCIIOIb30BaTh IPU3HAKH
JeTUMOCTH, HAUMEHBIINN OOIIMI IeIUTENb U HauMEeHbIlee oo1ee
KpaTHoe, aNropuT™ EBKima npu pemeHnn 3a1a4; 3HaKOMCTBO C
Pa3IUYHBIMU MTO3UIIHOHHBIMU CUCTEMaMH CUUCIICHUS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHATHSIMU: CTETIIEHB C IEIIBIM
nokaszaresieM, KOpeHb HaTypaJlbHOW CTETEeHH, CTENICHb C
paMOHAIBEHBIM ITOKA3aTeNIeM, CTEIICHb C JEHCTBUTEIbHBIM
(BelecTBEeHHBIM) ITOKa3aTelIeM, JIorapu(M Yuciia, CHHYC, KOCUHYC U
TaHTCHC TIPON3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHCHUN U
HEPaBEHCTB, PABHOCUIILHOCTh YPaBHEHU, HEPABEHCTB U CUCTEM,
panmoHaIbHBIE, UPPALMOHATIBHBIE, TIOKA3aTeIbHbIC, CTCTICHHBIE,
norapupMUUECKue, TPUTOHOMETPUYECKIE YPaBHEHH, HEPABEHCTBA
Y CHCTEMBI; YMCHHE pelIaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C




MIOMOIIBIO PA3JIMYHBIX IPUEMOB; PELIaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTpOM; IPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI AJIs peIIeHUs] MaTeMaTHYECKUX 3ajiad 1 3a/1a4 U3
pa3NUYHBIX 001aCTE HAYKH U peasIbHOM KHU3HH;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUIMU: Tpauk HyHKIIHH,
oOpaTtHast pyHKIUS, KOMIO3ULUS GYHKINHN, THHEHHAs (PYHKIUS,
KBaJpaTU4Hasl GyHKLHUsA, CTENeHHAs (PYHKIHMS C LIEeTIbIM
rokaszarejieM, TPUrOHOMeTpuieckrue GyHKINUU, OOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH, TIOKa3aTenbHas U
norapupmuyueckas yHKINUN; YMEHHE CTPOUTDH TpapuKu PyHKIHU,
BBITIOJTHATH TIPeo0pa3oBaHus rpadukoB PyHKITHI;

YMEHHUE HCII0JIb30BaTh rpaduku (YHKIMN I U3yUECHHUS IPOIIECCOB
Y 3aBUCHMOCTEH IIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
MPEIMETOB U U3 PeaJbHOM JKU3HU; BBIpaXKaTh (HopMyIamMu
3aBUCUMOCTH MEX]ly BEJTUUYNHAMY;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
NEPUOIUYHOCTb (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTh (DYHKITUH, SKCTpEeMYyM (YHKIIHUHU, HAUOOJIbIIEE U
HalMEHblIee 3Ha4eHUsl (YHKLUU HA IPOMEKYTKE; YMEHUE
MIPOBOJIUTH UCCIIEIOBaHUE (PYHKIINY;

YMEHHUE MCII0JIb30BaTh CBOICTBA U rpaduku GyHKIMH U1 pelIeHus
ypaBHEHH, HEpPAaBEHCTB U 33/a4 ¢ apaMeTpamMu; U300paxxaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM,
HEPaBEHCTB U X CHUCTEM;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU: OCIEI0BATENBHOCTb,
apupMeTHYeCKas IPOrPeCcCHsi, FTeOMETPHUECKasi POTPeccHs,
OECKOHEYHO yOBIBAOIIasi TEOMETPUUYECKAs MPOTPECCUS;, YMECHHE
3aJaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETh ONEPUPOBATH MOHATHAMU: HEMPEPHIBHOCTH (PYHKITUH,
acUMIITOTHI rpaduka GyHKINH, IEpBasi U BTOpast IPOU3BOAHAsS
(GyHKINU, TEOMETPUUYECKUN U (PU3HUECKUIT CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeesIeHHbIN MHTErpall; YMEHHE HaXOAUTh




aCUMIITOTHI rpaduka QyHKINN; YMEHHE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHIA,
HaXOJUTh YPaBHEHUE KacaTeJIbHOU K rpaduky QyHKIUY;

YMEHHE HCII0JIb30BaTh MPOU3BOAHYIO JIJIsl UCCIIEI0BaHUS (PYHKIUH,
JUIS HAXOXKICHHS HaWIy4IlIero PEIeHUs B IPUKIIAHBIX, B TOM
YHCIIe COLUATbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1auax, JUis
OIIpEeEIICHUSI CKOPOCTH U YCKOPEHUS; HaXOAUTH IJIOMANN U
00beMBI (PUTYDP € TTOMOIIBIO HHTETPaIa; IPUBOAUTH PUMEPHI
MaTEMaTHYECKOr0 MOJIEIUPOBAHUS C IIOMOIIBIO

g hepeHIMaTbHBIX YPaBHEHHI,

- YMETh OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YNCIa, MOYJIb U APTyMEHT
KOMILUIEKCHOTO YHca, (opMa 3aluCH KOMITJIEKCHBIX YHCE
(reoMeTpuUecKas, TPUTOHOMETpUYECKas U alredpandeckas); yMeTh
IIPOU3BOIUTH APU(PMETHYECKHE AEUCTBUS C KOMIUIEKCHBIMU
YKCJIaMU; TPUBOJUTH PUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX
4HCElT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMHU: CPEIHEE
apupMeTHYecKoe, MeJuaHa, HauOoJbIllee U HaUMEHbIIIEe 3HaYeHus,
pa3Max, TUCIepcus, CTaHIapTHOE OTKJIOHEHHE 111 ONIMCAHUS
YHCJIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHUE JaHHBIE,
B TOM YHCJIE C TPUMEHEHUEM I'paUueCKUX METOJOB U SJIEKTPOHHBIX
CPEeACTB; rpa)MuecKu UCCIe10BaTh COBMECTHBIE HAOIIOIEHUS C
IIOMOILBIO JUarpaMM PacCEUBaHUs U JINHEWHOU PETPECCUu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HUCIIOJIb30BaHUEM
rpaduUecKuX METO0B; IPUMEHSTH I pelIeHUs 3a7a4 (OpMYITbl
CJIOXKEHUS U YMHOXKECHHS BEPOATHOCTEH, (HOPMYITy TIOTHOM
BEPOSATHOCTH, (hopmyiny bepHymim, komOuHATOpHBIE (DAKThI U
(GopMyIIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; YMEHHE
OIIEpUpPOBaTh NOHATUAMU: CiIydaiiHasi BEIMUMHA, paclpeacieHue
BEPOATHOCTEH, MaTEMaTHIECKOE OKUAAHNUE, JUCTIEPCUS U
CTaHJapTHOE OTKJIOHEHHE CIIyYailHON BEIMUMUHBI, ()YHKIIUN
pacnpenesIeHus U INIOTHOCTH PaBHOMEPHOTO, IOKA3aTEJIbHOIO U




HOPMaJILHOTO paclpeeICHU; YMEHHE UCII0Ib30BaTh CBOMCTBA
W3Y4YEHHBIX paclpeesieHui A peleHus 3a1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBLINX YHCEN, METOAbl BEIOOPOUHBIX
HCCIIE0BaHUM; YMEHUE MPUBOIUTH PUMEPHI MPOSIBJICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHSATUSIMU: TOUYKA, IIPsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, INIOCKUM Yyrod,
JIBYTPAHHBIN YroJl, TPEXTPAHHBIA YTOJ1, IEpeceKaromuecs,
MapajuieJIbHbIE U CKPEIIUBAOLIUECS IPSIMBIE, TAPAJUIEIBHOCTD U
MEePIEHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH, YTOJl MEXIY
MPSAMBIMH, YTOJI MEXKIY MPSMOMN U IIIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh IIPU PELLICHUH 3a1a4
M3Y4YCHHbIE (PAKThI U TEOPEMBI IUTAHUMETPUH; YMEHUE OLIEHUBAThH
pa3mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE OIIEpUPOBAThH
MOHSATUSAMM: MHOTOT'PaHHUK, CEYEHNE MHOTOTPAaHHUKA, TPaBUIIbHBII
MHOTOTPaHHUK, MPU3Ma, TUPaMUa, GUrypa U MOBEPXHOCTh
BpallleHus, IMINHIP, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH,
CEUYEeHMS KOHYyCa U LIWJIMH]IPA, MapajulelIbHble OCH HJIM OCHOBAHUIO,
CeueHue I11apa, MI0CKOCTh, Kacarouiasics cepbl, HUINHAPA, KOHYCA,
YMEHHE CTPOUTh CEYCHHE MHOTOTpPaHHUKA, H300paxaThb
MHOTOTPaHHHUKH, GUTYPbI U TOBEPXHOCTH BpAIlICHHUS, UX CEUCHHUS, B
TOM UHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSITh
CBOMCTBA reOMETPUUECKUX (QUTYDP, CAMOCTOSTEILHO
(bOopMyIUpOBaTh OMPEEIICHUS U3Y9aeMbIX (PUTYp, BBIIBUTATH
TUIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETpUUYECKUX QUryp,
00OCHOBBIBATh HIIM OMPOBEPraTh UX; yMEHUE IPOBOIUTH
KJ1accupuKanuo GUryp mo pa3iaMdHbIM MPU3HAKAM, BBITIOTHATh
HE00XOAMMBIE TOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TUIOMIAAL QUTYPBI,
00BEM (UTYpBI, BETUYHHA YTJIa, PACCTOSHUE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSTHUE MEXAY MPSAMBIMU, PACCTOSHUE MEKY
TJIOCKOCTSIMU, TUIOIIA b cephl, TUIOIAAb MOBEPXHOCTHA MTUPAMU/IBI,
MPU3MBI, KOHYCa, IIMJINHPA, 00beM KyOa, MPSIMOYTOJILHOTO
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napajiesienues1a, NupaMuabl, IPU3Mbl, LIUIMHIPA, KOHYCA, I1apa;
YMEHHE HaXOIUTh OTHOIIEHNE 00EMOB OOOHBIX (pUryp;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMMU: JIBHKEHHE,
napajieNIbHbIA IePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHue Mo00Us, MOJ00HbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIC U 110100HbIE (DUTYPBI, B TOM
quciie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHUE HCII0JIb30BaTh
reOMETPHUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKUE BETHUMHBI
(mmHa, yrou, Iiomaak, 00beM) IPH PEIISHNUHN 3a/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU;

- YMETb CBOOOHO ONEPUPOBATH MOHATHAMMU: IPSIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEJICHHE BEKTOpA Ha YUCIIO,
pasiokeHue BEKTOpa Mo 0asucy, CKaasipHOE MPOU3BEICHNUE,
BEKTOPHOE IIPOM3BEICHUE, YTOJ MEKAY BEKTOPaMH; YMEHUE
MCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIN METOJ IS PELLICHUS
reoMEeTPHUECKUX 3aJa4 U 3a/1a4 APYTrUuX y4eOHbIX IPEAMETOB;
OIIEpUpPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, onpeaenuTenb
MaTpUIbl, FEOMETPUYECKHI CMBICI ONPEAETUTENS;

- YMETh MOJICTUPOBATh PeaJbHbIC CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTABIISATh BBIPAYKEHMSI, ypaBHEHU s, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a/1a4H, HCCIIE0BATH TOCTPOCHHBIE MOJIEIIH C
UCIOJIb30BAHUEM aIlllapaTa ajareOopsl, MHTEPIPETUPOBATh
MOJTyYCHHBIH Pe3ysbTaT; CTPOUTh MaTeMaTHYECKUE MOJIEIH C
MIOMOIIBIO TEOMETPHUECKUX MOHATUI U BEIUYMH, PEIIaTh
CBSI3aHHBIC C HUMH MIPAKTUYECKHUE 33]]a4l; COCTABIISATh
BEPOSITHOCTHYIO MOZEIb U HHTEPIPETUPOBATH MOIYyYEHHBIN
pe3yJbTaT; peuaTh NPUKIaJAHbIe 3a]]a4d CPEICTBAMHU
MaTEeMaTHYECKOr0 aHaJIN3a, B TOM YHUCIIE COL[UAIbHO-
HKOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

- YMEHUE BBIOMPATh MOAXOIAIUN METO IS pEILICHHs 3a]1auH;
MOHMMaHHE 3HAYMMOCTH MaTEeMaTHKHU B U3YyUCHUHU MPUPOIHBIX U
OO0IIECTBEHHBIX IPOLIECCOB U SIBJICHUN; YMEHHE PACIIO3HABATH
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IIPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HayKH

OK 02 Hcnonbs3oBathb
COBPEMEHHBIE CPEJICTBA
MIOMCKA, aHAJIN3a U
MHTEPIIPETayy HH(OPMAIIH,
1 MH(OpPMaITMOHHBIE
TEXHOJIOTUH JUISl BBIOJTHEHHS
3a7a4 MpoQeccuoHaIbHOM
IEATeNbHOCTH

B 06macTi IEeHHOCTH HAYYHOTO TIO3HAHWS:
-chOpMHPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
TUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEILCKON
KyJIbTYphl KaK CpEICTBAa B3aWUMOJCHCTBHUS MEXKIY
JIObMU U IIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAy4YHOW JESITEIbHOCTH,

TOTOBHOCTH OCYILIECTBIIATh IIPOEKTHYIO U
HCCIIEIOBATEIBCKYIO IEATEIbHOCTh MHINBAYAIbHO U
B IpyIIIE.

OBnanenne YHUBEPCAIbHBIMH y4eOHBIMHU

MO3HABATEIILHBIMU JICHCTBUSAMMU:

B) pabota ¢ nHpopMaIuei:

- BIAJETh HABBIKAMH TIONy4YeHHS HWHMOpManuu w3
UCTOYHUKOB  pasHBIX  THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISITh TOWCK, aHAU3, CHCTEMAaTU3alUI0 U
UHTEpIpEeTannio HHQOPMAIMH pPa3IMYHBIX BUAOB U
dbopM TpeCTaBICHNUS;

- CO371aBaTh TEKCTHI B Pa3IMYHBIX (OpPMATaX C YUETOM
Ha3Ha4YeHUs WHGOPMAIMU W IIeNIEBOM ayIuTOpHH,
BBIOMpAsi ONTUMAIbHYIO (QOpMy TpEACTABICHUS H

BU3yaJIN3aLUU;
- OUEHHMBAThb  JIOCTOBEPHOCTb,  JETHUTHUMHOCTH
uHpOpMallUM, €€ COOTBETCTBHUE TMPABOBBIM U

MOpaTbHO-3THUYECKUM HOpPMaM;
- UCIONB30BaTh CpeAcTBa WHPOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTMH B  pelIeHUU

- yMeThb ONEpUPOBaTh MOHATUSAMHU: palMOHATbHAs (QYHKIIHS,
MoKazaTenbHass (yHKIMA, CTeneHHas (GYHKIH, JorapudmMuueckas
(GyHKIMS, TPUTOHOMETpUYECKHUE (QYHKUIUHU, OOpaTHble (YHKIHHU;
YMEHHE CTPOUTh TpaduKu HU3YYEeHHBIX (YHKIUH, HCIIOJIb30BATh
rpaduKy MpH U3YYEHUH MPOLECCOB U 3aBUCUMOCTEH, IPU peIIeHUH
3a/1a4 U3 APYrux y4yeOHBIX MPEeIMETOB U 3ajau U3 peallbHOM KU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEXy BEIUYNHAMU;

- YMEThb ONEpUpOBaTh MOHATHSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH H
HEPaBEHCTB, PAaBHOCHJIBHOCTh ypaBHEHHUM, HEPABEHCTB M CHCTEM,
panMoHaNbHble, HpPpAlMOHANbHBIE, IIOKa3aTelbHbIe, CTEIEHHbIC,
jorapu@MuuecKue, TPUrOHOMETPUYECKHE YpaBHEHUS, HEPaBEHCTBA
U CHUCTEMBI; YMETh peIlaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MOMOUIBIO Pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTpoM; NPUMEHITh ypaBHEHMs, HEpaBEHCTBA, MX
CUCTeMBbI [UIsl peIIeHUs MaTeMaTU4YecKuX 3aJad W 3aJad Hu3
pa3nuYHBIX 001aCTE HAYKU U peaIbHOM KHU3HH;

- yMeTh CBOOOJHO OMNEpUPOBATH MOHATHSAMH: JABHXKEHUE,
napajyieNIbHbId  MEPeHOC, CHMMETpUS Ha IUIOCKOCTH M B
MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHWe MOAOOHUS, TOJ00HBIC
(burypsl; yMeTh pacro3HaBaTh paBHbIC U MMOJ00HBIE (UTYPHI, B TOM
quclie B MPHUPOJE, UCKYCCTBE, apXUTEKTYPE; YMETh HCIOJb30BaTh
reOMETPHUECKUE OTHOLICHHS, HAXOAUTh T€OMETPHUECKUE BETUUUHBI
(mmuHa, yroi, IUIOmAAL, O0OBEM) MPU PEIICHWH 3a7ad W3 JIPYrux
Y4eOHBIX IPEIMETOB U U3 PEATbHOMN KU3HU

12




KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 33724 C COOJIIOICHHEM TPEOOBaHUIA
SPrOHOMHKH, TEXHHKH O€30IacHOCTH, THTHCHBI,
pecypcocOepexeHns, MPaBOBbIX M ATHUYECKHX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TaCHOCTH;

- BJIAJeTh HABBIKAMU PACIIO3HABAHWS ¥ 3aIIUTHI
uHpopmanui, HWHPOPMAIMOHHOW  OE30MacCHOCTH
JUYHOCTH

OK 03 IlmanupoBath u
peann30BBIBaTh COOCTBEHHOE
npodeCCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeaNPUHIUMATEIbCKYIO
JeSITeNLHOCTh B
npodeccuoHanbHOU chepe,
UCIOJIb30BaTh 3HAHUS T10
(hMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

--  chOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO MOBEACHMUS,

- CIIOCOOHOCTH OIICHMBATh CHUTYAIMI0 U TPUHUMATh
OCO3HAHHBIE PEIICHMsI, OPUEHTUPYSACh HA MOpaIbHO-
HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM DPOAMUTEISIM U
(unmu) IpyruM 4YieHaM CEMbH, CO3JaHHI0 CEeMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEW CeMEHHON
)KU3HU B COOTBETCTBMM C TPaJAMIMSAMU HApPOJOB
Poccnu;
Osnajnenue
NIEUCTBUSIMU:
a) CaMOOpraHu3alys:

- CaMOCTOSITEIbHO OCYIIECTBISATh IMO3HABATEIbHYIO
NESTENIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIC 3a/1aun B
00pa3oBaTeNbHON  NIEATENBHOCTH W KU3HEHHBIX
CUTYalUsX;

- CaMOCTOATENbHO COCTaBJIATh IUIAH  PELICHUS
npoOiieMbl C  Y4eTOM  HMEIOLIUXCS  PecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

- IaBaTh OLICHKY HOBBIM CUTYallUsIM;

MIOCTPOCHHE

YHUBEPCAIbHBIMU  PETyJIATUBHBIMU

- YMETh ONIepUPOBATH MOHATUSAMU: PalliOHATbHbBIE, UppAIlHOHATIbHBIE,

MOKa3aTelbHbIE, CTEIEHHBIE, norapudMudecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OIEpUpOBaTh TMOHATUSIMH: MHOTOTPAaHHUK, CEUYCHHUE

MHOTOTpaHHHKa, Ky0, ITapajuiesienuIie], pu3mMa, nmupamMuaa, Gurypa
Y TMOBEPXHOCTh BpallleHUs, [MUIUHAP, KOHYC, mmap, chepa, ceueHus
Gburypsl BpaleHHs], TUIOCKOCTh, Kacalomascs cQepsl, IHIHHAPA,
KOHyCa, IUIOIIAAb I[OBEPXHOCTH MHUPAMUIBI, IPU3MBI, KOHYCAa,
OAIUHApa, TUIomaab cdepel, 00beM Kyba, MNPSIMOYTOIBLHOTO
napajienenuiena, NUpaMuasl, IpU3Mbl, UIUHIpA, KOHYyCa, 11apa;
YMEHHE N300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BPAIICHHS, UX
CCUCHUA OT PYKH, C IHOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB H
AJIEKTPOHHBIX  CPEACTB; YMETh pAaclO3HAaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PaCIIO3HABATh IIPAaBUIIBHBIE MHOIOTPAHHUKU,

- yMeTh ONEPUPOBATh MOHATHUSAMHU: TMPSIMOYroJbHAs CHUCTEMa
KOOpJIWHAT, KOOPJIWHATHI TOYKH, BEKTOp, KOOPIWHATHI BEKTOPA,
CKaJIIPHOE MTPOU3BECHNUE, YTOJ MEKIY BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOPA HA YNCJIO, HAXOAUTH C TIOMOIIBIO U3YUCHHBIX
(bopMyIT KOOPIUHATHI CEPEINHBI OTPE3KA, PACCTOSHUE MEKIY ABYMS
TOYKaMHN
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croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO
MIMPOKOH SpYAMLMU B pa3HbIX 00JacTAX 3HaHU,
MOCTOSTHHO TIOBBINIATh CBOM 0OOpa30BaTeIbHBIN W
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh TNPHEMbl peQIIeKCUu ISl OLIEHKU
CUTYyalluH, BBIOOpa BEPHOT'O PELICHHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
peueHus Mo X CHUKEHHUIO;

B) SMOLIMOHAJIbHBIM  MHTEIJIEKT,
c(hOopMUPOBAHHOCTH:
BHYTPEHHEN MOTHBALUU, BKIIOYAIOIIEH CTPEMIICHUE K
JOCTMDKEHUIO  LeM W yclexy,  ONTHUMH3M,
MHUIMAaTUBHOCTh, YMEHHUE JI€HCTBOBAaTb, HUCXOIS W3
CBOUX BO3MOKHOCTEH;

- OMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATH
SMOLMOHAIBHOE COCTOSIHUE APYTHX, YYHUTHIBATH €TO
IPU OCYILECTBIEHUH KOMMYHUKAIIUHU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKNUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH

MpEeAIoIaratomumf

BBICTPAWBaTh OTHONICHUSI C JPYTHMH JIIOJbMH,
3a00TUTBCS, TPOSBIATH HWHTEpPEC U pa3pemaTh
KOH()JIUKTBI

OK 04 D¢ dexTnBHO
B3aMMOJEHCTBOBATh M paboTaTh
B KOJIJIGKTHBE U KOMaH/Ie

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIPEEIEHHUIO;

-OBIIQJICHHE HaBBIKAMH Y4eOHO-HCCIIEIOBATEIHCKOMH,
MIPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBnajeHue yHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas ICSITCIIbHOCTD:

- TIOHMMAaTh MW  UCIHOJb30BaTh MPEUMYIIECTBA
KOMaHHOW M UHAMBUIYaTbHOIN paboThI;

- YMETb ONEPUPOBATH NMOHATUAMM: CIyYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTb CIY4allHOTO COOBITUS; YMETh BBIYUCIATH
BEPOSTHOCTH C MCIIOJIb30BaHUEM I'paUueCKUX METO/I0B; IPUMEHSITh
(bopMyIbl CI0KEHNUS M YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
¢bakTel 1 QOpMyIBI IPU PEUICHUH 337ay; OLECHUBATH BEPOSITHOCTU
peabHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMM BEJIMYHMHAMU;
YMEHHUE PUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- yMeTh CBOOOJHO ONEpPUPOBATHh MOHATHUSAMH: CTENEHb C IIEIBIM
IIOKa3aTejaeM, KOPEHb HAaTYpPAJbHOM  CTENEHW, CTENEHb €
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- TNPUHUMATH 1ETU COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATb U KOOPAUHUPOBATH IEUCTBUS IO €€
NOCTHKEHHIO: COCTaBJIATE IJIaH JIeHCTBHH,
pacnupenenarb pojii ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHHUPOBATh U BBIIOJHATH paboOTy B YCIOBUSX

peaqbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aUMOJCUCTBUS;
- OCYIWIECTBJIATH  IO3UTUBHOE  CTPATETHYECKOE

NOBEICHUE B PA3NIMYHBIX CHUTyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.
OBnaneHne  YHUBEPCAIBHBIMU  PETYJIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- IPUHUMATh MOTUBBI M apIyMEHTHI APYIHUX JIOAEH IPpU
aQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- MPU3HABaTh CBOE MPAaBO U MPABO APYIHX JIOAEH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IOHUMATh MHpP C MO3ULHMU
JIPYroro 4ejoBeKa

palMoHaJIbHBIM  IOKa3aTeleM, CTeNeHb C  JAeHCTBUTEIbHBIM
(BelecTBeHHBIM) TIOKa3aTeseM, JIOrapu(M Yuciia, CHHYC, KOCUHYC U
TaHT€HC [TPOU3BOJIBLHOTO YUCIIA;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATUAMHU: Tpaduk QyHKIHUH,
oOpaTtHast (GyHKIUS, KOMIO3MIMSA (DYHKIUH, TuHEWHas (yHKIHS,
KBaJpaTu4Has PyHKIWS, cTerieHHast GYHKINSA C IIeTIbIM [TOKa3aTeleM,
TpUTOHOMETpHUEcKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMH, TOKa3zaTeslbHas W Jorapudmuyeckas (QyHKIUH; yMETb
CTpOUTH TpauKku PyHKITUH, BBIMOIHATH MPeoOpa3oBaHus rpad)uKkoB
G yHKIH;

- YMETb UCHOJB30BaTh rpauku GyHKIMNA A U3yYEHHS MPOLIECCOB
Y 3aBUCUMOCTEH IIpU peIeHu  3aa4 U3 APYrux yueOHbIX IPEIMETOB
U U3 pealbHOM JKU3HM; BbIpaxaTbh (OPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

- CcBOOOJHO OMNEpPUpPOBaTh MOHATUSAMU: UYETHOCTh (DYHKIIHUH,
NEPUOJUYHOCTD byHKuMy, OTrpaHUYEHHOCTh byHkuuy,
MOHOTOHHOCTh (DYHKITUH, JKCTpeMyM (YHKIIMW, HauOoJbliee u
HaMMEHbIIee 3HaYeHUs PYHKIUU HAa IPOMEKYTKE; YMETh IPOBOJIUTD
uccaenoBanue QyHKINH;

- YMETh UCHOJb30BATh CBOMCTBA U TpapUKU (YHKIMHA IJIs1 peLIeHUs
ypaBHEHUI, HEPaBEHCTB M 3aJad C MapaMeTpaMu; u3o00pakaTh Ha
KOOPJAMHATHOMW IIJIOCKOCTM MHOJKECTBA pELICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05 OcyiecTBiaTh yCTHYIO
Y TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COIIMAJIEHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6macTu 3cTeTH4eCcKOro BOCIIUTAHMS:

- 3CTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUasl 3CTETUKY
ObITa, HAYYHOT'O M TEXHUYECKOT'O TBOPUECTBA, CIIOPTA,
TpyZJa U OOIECTBEHHBIX OTHOIICHU;

- CMOCOOHOCTh BOCIHPUHUMATH PA3TUYHBIE BHJIBI
HCKYCCTBa, TPAJUIIUU U TBOPYECTBO CBOETO U APYTUX
HapoJIOB, OIIYyIIaTh 53MOLIMOHAILHOE BO3JEHCTBUE
HCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYMMOCTH I JIMYHOCTH U
o0miecTBa OTEYECTBEHHOIO M MHUPOBOTO HCKYCCTBA,

- YMeTb ONepUpOBaTh MOHATUAMHU: CpeAHee apudMeTHuecKoe,
MenuaHa, HauOoJblllee W HaWMEHBIIEE 3HAUCHHSA, pa3Max,
JMCTIepCrsi, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;, yMEHHE
M3BJIEKATh, WHTEPIPETUPOBATH HH(OpMANNIO, MPEACTABICHHYIO B
TabnmuIax, Ha JAMarpammax, rpadukax, OTpa)Kalollyl0 CBOWCTBa
pEaNTbHBIX TIPOIECCOB W SIBICHUH; IMPEACTaBIATh MH(POPMALHUIO C
MOMOIIbI0 TaOJIMIl M JHarpaMM; HCCIEIOBATh CTATUCTHYECKHE
JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TrpaHuecKuX METOAOB U
3JIEKTPOHHBIX CPEJICTB;
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STHUYECKUX KYJIbTYPHBIX TpaJULUNA M HaAPOJHOTO

TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIDAKEHMIO B Pa3HbIX BHJAX
UCKYyCCTBa,  CTPEMJIGHHE  IPOSABIATH  KayecTBa

TBOPYECKOM JIMYHOCTH;

OBnaseHrne YHUBEPCAIBHBIMU KOMMYHUKATHBHBIMU
NIEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBJISATh KOMMYHHUKAIlUM BO BcCeX cdepax
KU3HU;

- pacro3HaBaTh HEBepOaJbHBIE CPEICTBA OOIICHMUS,
MOHUMATh 3HauUCHUE COLIMATTLHBIX 3HAKOB,
pacrno3HaBaTh MPEINOCHUIKH KOHMIUKTHBIX CUTyalun
U CMATYaTh KOH(DIUKTHI;

- pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS
C WCTIOJIH30BAHUEM SI3BIKOBBIX CPE/ICTB

- YMETb OIEpPUpPOBaTh IOHATHUAMH: TOYKA, MpsMas, IJIOCKOCTS,
IIPOCTPAHCTBO, JBYTPAaHHBIA Yroj, CKPEUIMBAIOLIUECS IPSMBIE,
MapaJuIeIbHOCTh M NEPHEHAMKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH,
YIoJI MEXIY MPSAMBIMU, YIOJ MEXAY MPSMOM U IUIOCKOCTHIO, YroJl
MEXNY IUIOCKOCTSIMH, PAacCTOSHME OT TOYKH N0 IUIOCKOCTH,
paccTosiHuE MEXY NMPSAMBIMH, PACCTOSTHUE MEKY MJIOCKOCTSMU;

- YMETb HCIOJIb30BaTh IPU PEIIEHUM 33734 U3y4CHHbIE (aKThl U
TEOpeMbl ITUIAHUMETPHH;, YMEHHE OICHMBATh pa3Mepbl OOBEKTOB
OKPY>KaIOILEero Mupa

OK 06 IlposBnsaTh

Ipak TaHCKO-TIATPHOTHUYCCKYIO
MTO3UITUIO, JICMOHCTPHUPOBATH
O0CO3HAHHOE MOBEJICHHE HA
OCHOBE TPaTUITHIOHHBIX
0011IeUeI0BEUEeCKUX LIEHHOCTEMH,
B TOM YHCJIE C YICTOM
rapMOHU3AIUH
MEKHAIMOHAIbHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTaHIaPThI
AHTUKOPPYIIIHOHHOTO
MMOBEICHUS

- OCO3HaHUE o0yJarouMucs
rpak1aHCKOW UJACHTUYHOCTH;
- LIeJICHAPaBJIECHHOE PAa3BUTUE BHYTPEHHEU MO3UIIUU

POCCHUICKON

JINYHOCTHU Ha OCHOBC ,Z[YXOBHO-HpaBCTBeHHBIX
LeHHocTel  HapomoB  Poccuiickoit  @epneparnuu,
I/ICTOpI/I‘-IGCKI/IX nu HaI_II/IOHa.HBHO-Ky.HI:TypHBIX
Tpaauiuii, (QopMUpOBaHWE CHCTEMBbI 3HAYHMMBIX
IIEHHOCTHO-CMBICIIOBBIX yCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33pEHUS,
MPaBOCO3HAHUS, 9KOJOTHYECKOM KYJIbTYpHI,

CIOCOOHOCTH CTaBUTh €M M CTPOHUTH XKU3HCHHBIC
TUTIaHBL;

B "acTtu rpaxx1aHCcKOro BOCIIUTAHUS:

- OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX TIpPaB U
00s13aHHOCTEH, YBaKEHHE 3aKOHA M TTPABOTIOPSIIKA;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEIECHUE, YTOJI MEXIY BEKTOPAMHU, CYyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C ITIOMOILBIO
U3YYEHHBIX (POPMYJT KOOPIAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsl TOUKAMH;

-yMEeTb BBIOMPATh NOAXOAAIMNA N3yUYEHHBIN METOJ 7S peIICHUs
3aJjauu, pacro3HaBaTh MaTeMaTu4eckue (PakThl U MaTeMaTUYeCKHe
MO/JIEJIN B IPUPOJHBIX U OOIECTBEHHBIX ABJICHUSX, B HCKYCCTBE;
YMEHHE IPUBOJUTDH IPUMEPBI MATEMATHUECKUX OTKPBITHIA
POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAYKH.

- YMETb OIEPUPOBATH MOHATUAMM: CIyYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTb CIY4allHOTO COOBITUS; YMETh BBIYUCIATH
BEPOSTHOCTH C MCIIOJIb30BaHUEM I'paUueCKUX METO/I0B; IPUMEHSITh
(bopMyIbI CIOKEHNUS M YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
dakTel 1 QOpMyIBI IPU PEUICHUU 337ay; OLECHHBATH BEPOSITHOCTU
peaIbHBIX COOBITH; 3HAKOMCTBO CO CIy4YalHBIMM BEJIMYHMHAMU;
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- IIPUHATHEC TPaaAUIIUOHHBIX HaIlMOHAJIbHBIX,

00IIeYeITOBEUCCKUX T'YMaHUCTHYECKUX u
JEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTb HpOTI/IBOCTOHTB NACOJIOTUHN
AKCTPEMHU3MA, HaIlMOHAJIN3Ma, KceHo(oouwu,

JUCKPUMHHAIIMM 10 COLHUAIbHBIM, PEJIUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JACSTEIbHOCTH B
MHTEpecax Tpa)KIaHCKOro OO0IIecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUU B o0mieo0pa3oBarenbHON
OpraHU3aly U JI€TCKO-IOHOILIECKUX OpPraHu3alusix;

- yYMEHHE B3aUMOJECHCTBOBATH C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUM C HMX (QYHKIMSIMH U
Ha3HAUYCHHEM;

- TOTOBHOCTh K TYMaHUTapHOH U BOJOHTEPCKOH
JesATEIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHMCKOW TpakIaHCKOMN
UJEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJdy, 4yBCTBa OTBETCTBEHHOCTU Iiepel PoauHoMn,
TOpIOCTH 3a CBOM Kpail, cBOO PonnHy, CBOM SI3BIK U
KYJIBTYpY, MPOILIOE u Hacrosuiee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- I[EHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY HACIIEIUIO,
NaMATHUKAM, TpaAuIMsIM  HApOJOB Poccun,
JOCTH>KEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- ujeiHasi yo0eXJ1IeHHOCTb, TOTOBHOCTh K CIIY>)KEHHIO U
3amre OTeyecTBa, OTBETCTBEHHOCTH 32 €ro Cya0Yy;
OCBOCHHBIE oOyuaromuMucs MEXIIPEIMETHBIE
MOHITHSI ¥ YHUBEPCAJIbHBIE y4YeOHBIC JCHCTBUS

yYMEHHE MPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX
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(perynsTHUBHBIE, [I03HABATENbHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTH UX UCIOJIb30BAHUS B [I03HABATEILHON U
COLIMAJIbHON IIPAKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO u
OCYILECTBIICHUIO yueOHOI JEATENBHOCTH,
OpraHu3aluu y4eOHOro COTPYIHUYECTBA C

NeIarornyeckuMu pabOTHUKAMU M CBEPCTHHKAMHU, K
y4acTHIO B IIOCTPOCHUNU WUHIWBUAYaIEHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHHE HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKOM,
IIPOEKTHOM ¥ COLMATILHOMN NEATEIBHOCTU

OK 07 CoxeiicTBOBaThL
COXPaHEHUIO OKpYKaroliei
Cpelbl, pecypcocOepexeHHIO,
PUMEHSATH 3HaHUSA 00
W3MEHEHUHU KJIuMaTa,
MPUHITUIIBI OEPEKITUBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

- HE TMpUHUMATH JEHUCTBUS, TPUHOCSIINE BpeL
OKpYXKarolleH Cpese;

- yMeTb  NIPOTHO3HPOBATH
DKOJIOTMYECKNE  IOCIEACTBUS
JIEUCTBUI, IPEIOTBPALLIATH HX;
- pacmMpUTh ONBIT AEATEIBHOCTH SKOJIOIMUYECKON
HAIPaBJIEHHOCTH;

- pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM
aHanM3a HUMEIOIIUXCSI MaTepuaIbHbIX u
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISTH LI€JICHANPABICHHBIN MMOMCK MEepeHoca
CPEZICTB U CIIOCOOOB JIEHCTBUS B MPOPECCHOHATBHYIO
cpeny;

- YMETb NEPEHOCUTHh 3HAHUSA B I103HABATEIBHYIO M
MPAKTHUYECKYIO 00JaCTH KUZHEAEATEIIbHOCTH;

- InpeajiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJAEU C
MO3UIUN HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKOMN
3HAYUMOCTH;

- JlaBaTh OIICHKY HOBBIM CHUTYallHsIM,
KOPPEKTHBbI B JESITENILHOCTb,
COOTBETCTBHUE PE3YNIHTATOB IIEJIIM

HeOIaronpusTHhIC
MPEAIPUHUMAEMBIX

BHOCUTH
OLICHMBATH

- YMETh OTIEPHPOBATH MOHATUSAMU: (DYHKIIHSI, HETIPEePhIBHAS () yHKIIHS,
NPOU3BO/IHAS, IEpBOOOpa3Hasi, ONpPENEICHHBId HWHTErpal;, YMETb
HAXOJUTh TPOU3BOJHBIC OJCMEHTAPHBIX (OYHKIHHA, HCHOIB3Ys
CIpaBOYHBIE MaTEpUalbl; HCCIENOBaThb B MPOCTEUIIMX CIydasx
(GYHKIIMKM HAa MOHOTOHHOCTb, HAXOJAUTh HAaHOOJBIINE U HANMEHBIIIHE
3HaYeHus  (PyHKOUMHA; CTpOUTh TpapuKd  MHOTOWIECHOB €
WCITIOJIB30BaHUEM amliapaTa MaTeMaTHYeCKOro aHalHu3a; MPUMEHSTh
MIPOU3BOIHYIO IIPU PEIICHUH 3a/1a4 Ha ABMKEHHE; PelIaTh MPaKTUKO-
OpPHECHTHUPOBAHHBIC 3314 HA HANOOJIBIITNE U HANMCHBIITNE 3HAYCHHS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

- yYMETh ONEPUPOBATH TOHSATHSAMH: IBIKEHHE B IPOCTPAHCTBE,
no00HbIe (QUTYypHl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILICHHE
IO ICH MTOBEPXHOCTEH M 00bEMOB MOIOOHBIX (PUTYP NP PEIICHUN
3azady;

- YMETh BBIYHCIATH TCOMETPUYECKHE BEIUYHMHBI (JIJIMHA, YTOJI,
IUI0IAb, 00BbEM, IJIOUIAb MOBEPXHOCTH), UCIONbB3YsI M3yYCHHBIC
(hOpPMYJITBI U METOIBI
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2. CTPYKTYPA U COAEPKAHUE JUCIHUITJINHbI

2.1. O0beM IUCHUIIMHBI ¥ BUAbI Y4eOHO# padoThl

o4Has ¢popmMa o0y4eHHUs

Bun yueOHo# padoThbI

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl U CIUIIHHBI 340
B T.Y.

TEOPETHUECKOE 00yUeHne 218
[IPAaKTUYECKUE 3aHATUS 110
IIpomeskyTouHas arTecTauus (IK3aMeH) 12

3a04Has popMa 00y4eHHs

Bun yueOHo# padoThbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrPaMMBbl IHCIUIITTHHBI 340
B T.Y.

TEOpETHUECKOe 00yUeHne 24
MPAKTUYECKUE 3AHATUSA 12
CamocmosmenvHas paboma 300
IIpomeskyTouHas arTecTauus (IK3aMeH) 4




2.2. TemaTn4yecKuii IJIaH U coJepKaHue Y4eOHOM TN CHUIITTUHbBI

o4Has ¢popMa 00ydeHHA

Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE M MPodeccuoHaIbLHO-

HaumeHoBaHue pa3iesioB U . Oo0bem ®opmupyemble
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AaHATHS, IPUKJIATHON 4ACOB KOMITETCH I
MOYJIb (IPU HAJTUYMH)
1 2 3 4
OcHoBHOE conep:kaHue
Pazgen 1. IloBTOpenme 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxanue yueOHOTo MaTepuaa
[lenp m 3amaum MaTeMaTHKH | ba3oBble 3HAHWSI M YMEHHUS 1O MaTeMaTHKe B MPO(ECCHOHAILHOW U B MOBCETHEBHOMN
npu OCBOEHUU | JCSITEILHOCTH.
CIEIUAIBHOCTH Komb6unupoBanHoe 3aHatue 2
Tema 1.2 Coneprkanne yaeOHOro MaTepuaa
Uucna w BeuMCHEHHA. | JIeWCTBUS HAJ TMOJOXUTEIBHBIMA M OTPULATEIBHBIMU YUCIIAMH, OOBIKHOBEHHBIMHU H
Bripaxenus U | JECSITUYHBIMU IPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHs MU, GOPMYITbI COKPAILICHHOTO YMHOXEHHSI. 2 OK-01, OK-02,
KoMOMHMPOBAHHOE 3aHATHE 8112:82’ 8112:82’
Tema 1.3. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CoOepkKaHue (coaep:KaHMe NPHKJIATHOIO OI’(- 07 ’
['eomeTpus Ha MIOCKOCTH MOJTYJIS)
Buas! mutockux ¢uryp u Ux miouias.
[TpakTHKO-OPHEHTHPOBAHHBIE 334a4U B KYpPCE T€OMETPHUH Ha INIOCKOCTH 2
IIpakTrueckoe 3aHsTHE
Tema 1.4 Coneprkanne yaeOHOro MaTepuasa
[IpolLieHTHBIE BEIYMCICHUS [TpocTeie mponeHThl, pa3Hble coco0bl NX BbrunciaeHus. ClI0KHbIE TPOIIEHTHI
IIpakTrueckoe 3aHsTHE 4
Tema 1.5 Coneprkanne yaeOHOro MaTepuasa
YpaBHEHUs U HEPABEHCTBA JluHeliHble, KBaIpaTHbIC, IPOOHO-JIMHEHHbBIC YpaBHEHHS 1 HEpAaBEHCTBA
[IpakTHYECKOE 3aHATHE 2
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Tema 1.6 Coneprkanne yaeOHOro MaTepuasa
Cucrembl  ypaBHeHMi ¥ | CriocoObl peIICHUs] CUCTEM JIMHEHHBIX ypaBHeHUWil. [lonsaTtus: marpuiia 2x2 u 3x3,
HEPaBEHCTB onpezaenurens Matpubl. Merox I'aycca. Cuctembl HEMMHEWHBIX ypaBHEHUNH. CHCTEMBI 6
HEPABEHCTB
KoMOnHUpOBaHHOE 3aHATHE
Tema 1.7 CopepxaHue yaeOHOro Marepuaa
BxonHo#i KOHTPOJIB Berunicnenus u npeoOpazoBaHus. Y paBHEHUS U HEPABEHCTBA. | eoMeTpHs Ha IIOCKOCTH
KouTponsHas padora 2
Paznen 2 Ilpsimble wu 20
IUIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. CopepxaHue yaeOHOro MaTepuaa
OcHoBHbIE nouatus | [lpeqmer crepeomerpun. OcHOBHblE TOHATHUS —(TOYKa, TMpsMasi, IUIOCKOCTb,
CTEpPEOMETPUH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaromuecs, napauieabHble 2
PacnonokeHne TMpsAMBIX U | M CKpENIMBAIOIIMecs MpsMble. [IpU3HAK W CBOWCTBO CKPEUIMBAIOIIUXCS MPSIMBIX.
IIJIOCKOCTEN OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOnHUpOBaHHOE 3aHATHE
Tema 2.2. CopepxaHue yaeOHOro Marepuaa
[TapamiensHocts  mpsaMeIX, | [lapamtensHeie mpsimas W miockocts. Omnpenenenue. [lpusnak. CaoiictBa (C
MPAMOM u IIJIOCKOCTH, | JToKa3aTeabcTBOM). [lapamnensabie uiockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ OK-01, OK-03,
IJIOCKOCTEN J0Ka3aTenbecTBOM). TeTpasap M ero aneMmeHThl. Ilapayuienenunen M ero 31€MEHTHI. OK-04, OK-07
CBolicTBa MPOTHUBOMOJIOKHBIX TpaHEW W JAWaroHalie napamienenunena. [loctpoenue 6
ceyeHuil. Pemenue 3anay.
KoMmOnHUpOBaHHOE 3aHATHE
Tewma 2.3. CopepxaHue yaeOHOro MaTepuaa
[leprieH IUKYISPHOCTD [lepnenaukynspueie mnpsmble. [lapannenbHble TNpsMble, TNEPHEHAMKYISPHBIE K
MPSIMBIX, IPSIMOM U 10CKOCTH. IIpu3HaK mepneHauKyIsSspHOCTH HPSIMOW U IJIOCKOCTH. JlOKa3aTeiabCTBO.
IJIOCKOCTH, MJI0CKOCTEH [lepnengukynap u  HakioHHas. [lepnenaukynspHble  miockoctd.  [IpusHak
NEPIEHIUKYJIIPHOCTHU IIOCKOCTEN. JloKa3aTenbCTBO.
PaccTosinust B mpocTpaHCTBE 2

KoMOuHMpoBaHHOE 3aHsTHE

Tema 2.4.

Coneprkanne yueOHOTO MaTepuaa
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Teopema 0 Tpex | Teopema o Tpex mnepneHaAuKyIspax. Jloka3zarenbCTBO. YTON MEXAy MNpSIMON U
NEPIEHIUKYIIApax IJIOCKOCTBIO. YTOJI MEXY IIIOCKOCTSMHU 4
KoMmOnHUpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CcOepkKaHue (coaep:KaHMe NPHKJIATHOIO
[TapannensHele, MOJYJIS)
NEPIIEHIUKYIISIPHBIE, AkcuOMBl  crepeoMeTpud.  llepneHAMKYISpHOCTE  HpSIMOM U IIJIOCKOCTH,
CKpEIIMBAOIINECS IPSIMbIE NapajuIeTbHOCTD JBYX MPSAMBIX, EPIEHIUKYISIPHBIX TUIOCKOCTH, EPIIEHIUKYIIPHOCTD 4
IIJIOCKOCTEN
[IpakTrueckoe 3aHsATHE
Tema 2.6. Coneprkanne yaeOHOro MaTepuaa
Pemienne 3amau. Ilpsmele u | PacmonokeHue NpsMBIX W IUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKymspHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MapauIeIbHOCTh NMPSAMBIX U M1ockocTel. CKpemmBaronuecs npsiMbie
KouTtposnbHast pabora 2
Pazgen 3. Koopaunarel u 16
BEKTOPBI
Tema 3.1 Coneprkanne yaeOHOro MaTepuasa
JekapToBbl KOOpAMHATHl B | J[eKapTOBBI KOOpAMHATBI B MpocTpaHcTBe. llpocreiimme 3amaum B KOOpAMHATAX. OK-02, OK-03,
npoctpaHcTBe. PaccrosiHue | PaccTosinue Mexay AByMs TOYKaMH, KOOPIAMHATHI CEPEAUHBI OTPE3KA 4 OK-04, OK-07
MeXAy  AByMsi  ToukKamH. | KOMOMHHUPOBAaHHOE 3aHATHE
Koopaunatsl CepEeIUHbI
oTpe3Ka
Tema 3.2 Cogepxanue yaeOHOTO MaTepHrala
BekTopsl B mpocTpaHCTBE. Bekrtopsl B mpocTpancTBe. CloXKeHHe U BHIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
Yron wMexny BekTopamH. | yucio. KomruranapHsie BeKTOpbl. CKaJIIpHOE MPOM3BEIACHHE BEKTOPOB. PasnmokeHue
CkansgpHOe  NIPOM3BEACHHUE | BEKTOpPA 10 TPEM HEKOMIUTAHAPHBIM BekTopaMm. KoopauHaThl BEKTOpa, CKAIIPHOE
BEKTOPOB IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YIOJ MEK/Yy BEKTOPAMH, YTOJl MEXY MPSIMON 6
U INIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH. Y paBHEHHE INIOCKOCTU. ['eomeTpruueckuit
CMBICH OIIpeNEaUTENs 2X2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (CoAep:KaHMe NPUKJIATHOTO

MOYJISA)
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IIpakTuko- KoopaunaTtHast minockocTs. BbrumcieHue paccTOsSHUN M IUIOMIAAEH Ha MJIOCKOCTH.
OpUEHTHPOBaHHbIE 33/1au Ha | KonuyecTBEHHbIE pacyeThl 4
KOOPJMHATHOM IJIOCKOCTH [IpakTHueckoe 3aHsATHE
Tema 3.4 Coneprkanue yaeOHOT0O MaTepuasa
Pemenue 3a7a4. | JlekapToBbl KOOpAWMHATBHI B MPOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. CliokeHUEe U
KoopanHatsl 1 BEKTOPBI BBIUNTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KommiaHapHbIE BEKTOPBI.
CkansgpHOoe Npou3BecHUE BEKTOPOB. Pa3noxkeHne BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipocreiimue 3amaun B koopAauHaTtax. KoopAMHAThl BEKTOpa, pacCTOSIHUE
MEXy TOUKaMHU, KOOPJAUHATBI CEPEIMHBI OTPE3Ka, CKAJISIPHOE IPOU3BEIEHNE BEKTOPOB
B KOOPJIMHATAX, YIOJ MEXIY BEKTOpPaMH, Yroj MEXAY MPSIMOW M IUIOCKOCTBIO, YTOJd 2
MEXAY MIOCKOCTAMU
KontponbHas padota
Paszpnen 4. OcHoOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHKkun
Tema 4.1 Coneprkanue yaeOHOTO MaTepuaa
Tpuronomerpuyeckue Pannannas mepa yrna. I[ToBopoT TOYKM BOKpYr Havana koopauHart. OnpeneneHue OK-01. OK-02
byHKIIUN IIPOM3BOJILHOIO | CHHYCa, KOCHMHYCA, TAHM€HCA M KOTAaHI'€HCA. 3HAaKM CHUHYCAa, KOCHHYCA, TaHI€HCa W 4 K_ ’ K_ 4’
yria, 4ucna. Pajgvannas ¥ | KOTaHTEHCa MO YeTBEPTSM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM H 8 K:S? 8 K:g 6’
rpajgycHasi Mepa yria KOTaHT€HCOM OJTHOTO M TOT'O XK€ yriia OI,(- 07 ’
KoMOuHMpoBanHOe 3aHsTHE
Tema 4.2 Coneprkanue yaeOHOTO MaTepuaa
OcHOBHBIE Tpuronomerpuueckue Toxaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U -
TPUTOHOMETPUYECKHUE a.. Dopmysibl IpUBENCHUS 4
TOX/IECTBA. KoMOuHMpoBanHoOe 3aHsTHE

DopMyIIbI IPUBEACHUS

Tema 4.3

Conepxanue yueOHOTO MaTepuaia
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Cunyc, xocunHyc, TaHreic | CyMMa u pa3HOCTb cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHMHYC U KOCHHYC
CyMMBl W Ppa3HOCTH JBYX | IBOMHOro yria. @opmynbl MOJOBHHHOTO yria. llpeoOpa3oBanusi CymMMBbI
yIJIOB TPUTOHOMETPUUYECKUX (YHKUMHA B TPOM3BEACHHUE M MPOU3BEIACHHUSA B CYMMY.
CuHyc W KOCHHYC JBOWHOTO | BeIpakeHHEe TPUTOHOMETPUUYECKUX (PYHKIIUNA Yepe3 TAHTE€HC MOJOBUHHOTO apTryMEHTA.
yria. ®opmynsl | [IpeobpazoBaHus MPOCTEHIIMX TPUTOHOMETPHUESCKUX BBIPAKCHUHN

MIOJIOBUHHOTO YIJIa Komb6unupoBanHoe 3ansarue

Tema 4.4 CogepxaHue yaeOHOTO MaTepHrala

@Oynkuuu, wuX  cBolcTBa. | O0NacTh OMpeneNeHuss U MHOXKECTBO 3HadeHUH (yHKImi. YETHOCTh, HEYETHOCTD,

Crioco0b1 3a1aHus QYHKIUH

nepuoAndHOCTh pyHKIHNA. CriocoObI 3a1aHus QyHKITHI

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 4.5 Coneprkanue yaeOHOTo MaTepuasa
Tpuronomerpuueckue OO6nacTe ompenencHUs W MHOXKECTBO 3HAYCHHA TPUTOHOMETPHYECKHUX (PYHKITHA.
GyHkuuM, uX cBoiictBa U | YETHOCTH, HEYETHOCTD, IEPHOANYHOCTh TPUTOHOMETpHUYeCKUX (GyHKIuil. CBONCTBA U
rpaduku rpaduku GyHKIUN y = CcOS X, y = sin X, y = tg X, y = ctg X.

KombOunupoBanHoe 3aHsrtue.
Tema 4.6 Coneprkanue yaeOHOTO MaTepuasa
[IpeoOpa3oBanue rpadpukoB | Ckatue U pacTsKeHHE rpa@UKOB TPUTOHOMETPUIECKUX (PYHKITHIA.
TPUTOHOMETPUYECKHUX [TpeobpazoBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKIIMIA
byHKIUI [IpakTrueckoe 3aHsATHE
Tema 4.7 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CcOepkKaHUe (coaep:KaHMe NPHKJIATHOIO
Ommcanue MOYJIS)
IIPOU3BOJCTBEHHBIX Hcnonp30BaHue CBOICTB TPUTOHOMETPUYECKUX (YHKIMHA B MPOQecCHOHATbHBIX

NPOIIECCOB  C  TOMOIUIBIO
rpa¢gukoB QyHKIUH

3aJayax

[IpakTrueckoe 3aHsTHE

Tema 4.8
OO6patHbIe
TPUTOHOMETPHUYCCKHE

byHKIUHA

Conepxanue yueOHOTO MaTepuaia

OO6parHble Tpuronomerpuyeckue GpyHkuu. Mx cBoiicTBa u rpaguku

KoMmOuHHUpOBaHHOE 3aHATHE
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Tema 4.9
Tpuronomerpuueckue
YpaBHEHUs U HEPABEHCTBA

Conepxanue yueOHOTO MaTepuaia

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Permenne
TPUTOHOMETPUYECKUX YpaBHEHUH
TPUTOHOMETPUYECKNE  YPaBHEHHMs, CBOIAIIMECT K
Pa3JIoKEHUEM HA MHOXKHUTEIN, OTHOPOIHBIE.
[Ipocrelinine TPUrOHOMETPUUECKHNE HEPABEHCTBA

OCHOBHBIX THIIOB: HpOCTeI\/'II_HI/Ie

KBaJIpaTHbIM,  pelIacMble

KomOunupoBanHoe 3aHsTue.

Tema 4.10 Cogepxanue yaeOHOTO MaTepualia

Cucremsl CucreMsl IpOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM
TPUTOHOMETPUYECKUX Komb6unupoBanHoe 3ansarue

ypaBHEHUU

Tema 4.11 Coneprkanue yaeOHOTO MaTepuasa

Pemenne 3agmau. ocHOBHI | [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIpaKCHHU. PelieHne TpUroHOMEeTpUYecKuX
TPUTOHOMETPHUH. ypaBHEHUI U HEPABEHCTB B TOM YHCIIE C HCIIOIH30BAaHNUEM CBONCTB () YHKITUH.
Tpuronomerpuueckue KonTtponbHas pabora

byHKIIUN

Pazpgea 5.

KoMmuiekcHble ynciia

Tema 5.1 Coneprkanue yaeOHOTO MaTepuasa

KomimekcHrle yncia

IloHsTHE KOMILJIEKCHOIO 4YHCIIA. COHp}I)KeHHBIe KOMILIJICKCHBIC YHCJIa, MOIAYJIb H

APTYMCHT KOMIIJICKCHOT'O qucia. d)opMa 3allucCu KOMIIJICKCHOT'O qucia

(reomeTpuyeckas, TpPUTOHOMETpUYEcKas, anredOpanueckas). ApuMeTndyecKue

I[GI‘;ICTBI/I}I C KOMIIJICKCHBIMH YHCJIaMH

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 5.2
[IpumeHneHne KOMITJIEKCHBIX
qHce

Copneprkanue yueOHOTO MaTepraa

Brinmonnenue PaCUCTOB C MOMOIIIBIO KOMITIJICKCHBIX YHMCCEII. HpI/IMepr HCIIOJIB30BaHUA
KOMITJICKCHBIX YHUCCII

[IpakTrueckoe 3aHsTHE
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Paznen 6. IlpousBoanas 40
(pynxuum, ee npuMeHenue
Tema 6.1 Coneprkanne yaeOHOTo MaTepuana
IMonsatue IIPOU3BOIHON. | Ompe/esicHHe YUCIOBOM TOCIEIOBATSIIBHOCTH M CIOCOOBI ee 3amaHus. CBoicTBa
DopmyIbl u IIPaBWJIa | YUCIIOBBIX TMoOcjenoBaTeNbHOCTe. OnpeneneHue Tmpeaena Mociae10BaTeNbHOCTH.
nudepeHIpoBaHms Brruncnenue npezgenos nocnenosarenbHocTel. [penen Gpynkuun Ha G€CKOHEUHOCTH. 2
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenta. Ilpupamenne Gynkiun. 3agauu,
OPUBOJAIIME K TOHATUIO MPOU3BOAHOW. OIpeneneHue NPOU3BOJHON. AITOPUTM
OTBICKaHUS ITPOU3BOJHOU
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa
[TpousBogHBIC cymmsl, | opmynel nuddepenupoanus. [1pasuna nuddeperupopanus 6
pa3sHOCTH npousBefeHus, | KomOMHUpOBaHHOE 3aHATHE
YacTHOT'O
Tema 6.3 CogepxaHue yaeOHOTO MaTepHrala
[IpousBoaHbIe Omnpenenenue ciaoxHON ¢yHkuu. [Ipom3BoaHAs TPUTOHOMETPUUYECKUX (DYHKIUIL.
TPUTOHOMETPHUYECKHUX [TpousBogHast CIOXKHON PYHKIIMH
yHKumit. ITpousBonHas | KoMOUHMpPOBAaHHOE 3aHATHE 6
CIIOKHOUM (YHKIIUH
Tema 6.4 Coneprkanue yaeOHOTo MaTepuaa
Ilonarue o nenpepwiBHOCTH | [lonsiTHe HempepbiBHON (QyHKIMU. CBoiicTBa HempepblBHON (GyHKIMH. CBA3b MEXTY
GyHKITHIH. Meton | HenpepbIBHOCTBIO U AU(PepeHINPYEMOCThIO0 QYHKIIMU B TOYKE. AJTOPUTM PELICHUS 2
MHTEPBAJIOB HEPABEHCTB METOJIOM MHTEPBAJIOB
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 6.5 Coneprkanue yaeOHOTO MaTepuaa
['eomerpuuecknii u | [eomeTpudyeckuii CMBICT TPOU3BOAHONW (yHKIMH — YIIIOBOW KO3 HUIHEHT
busnueckuit CMBICII | KacaTeIbHOH K Tpaduky (yHKIMM B TOYKE. YpaBHEHHE KacaTeIbHOM K Tpaduky
MPOU3BOTHOM GyHKIIHN. AJTOPUTM COCTABIICHUS YPaBHEHUS KacaTelbHOU K Tpaduky GyHkunn y=f(x)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

26




KoMOuHMpoBaHHOE 3aHsATHE

Tema 6.6
dusnuecknit CMBICII
MIPOU3BOAHOM B

poQeCCHOHANIBHBIX 3a7ja4ax

Conepxanue yueOHOTO MaTepuaia

dusndeckuit (MEXaHUYECKUI) CMBICI POU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

[IpakTrueckoe 3aHsTHE

Tema 6.7
MOHOTOHHOCTh  (DYHKIIHH.

Touku 3xkcTpEeMyMa

Conepxanue yueOHOTO MaTepuaia

Bospacranue u yobiBaHue (yHKIIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS (DYHKIHH
3HaKy Npou3BOJHOW. [ToHsATHE MPOU3BOMNHONW BBICHIETO MOPSIAKA, COOTBETCTBUE 3HAKa
BTOPOW TPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajayu Ha
MaKkCHUMyM U MUHUMYM. [IOHSATHE aCUMOTOTHI, CIIOCOOBI X ONpPEAENICHUs. AJITOPUTM
ucciaea0Banus (PYHKITMU U IOCTPOESHUS €€ TpaduKa ¢ TOMOITLI0 TPOU3BOAHOM. JIpoOHO-
nuHenHas QyHKIus

KoMOuHMpoBaHHOE 3aHsATHE

Tema 6.8
UccnenoBanne ¢yHKIMA u
MoCTpoeHue rpaukoB

Conepxanue yueOHOTO MaTepuaia

Hccnenoanue pyHKIIMM HA MOHOTOHHOCTh U TOCTPOEHUE TparKOB.

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 6.9 HauOosemee wu

Copneprxanue yueOHOTO MaTepraa

HAaUMEHbIIIEE 3HaueHus | HaxoxkaeHne HauOONBIIET0 W HAMMEHbBIIEro 3HAa4eHWH (YHKIUH, TOCTPOCHUE

byHKIIUN rpaduKOB MHOTOYJICHOB C UCIIOJIb30BAHUEM arapara MaTeMaTHIeCKOTO aHalIn3a
KomOunupoBanHoe 3aHstue

Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (COoAep:KaHHMe NPHUKJIATHOTO

HaxoxJeHne onTuManbHOro | MOAYJIsl)

pesynbrara ¢  NOMOIILIO | HamMenbiee u HanOoblee 3HaueHne QyHKITUU

IIPOU3BOTHON B | [IpakTnueckoe 3ansTue

MPAKTUYCCKUX 3alavdax

Tema 6.11

Conepxanue yueOHOTO MaTepuaia

®opmynsl U npaBuia auddepennupoBanus. MccnenoBanne (QyHKIUN € TOMOIIBIO
npoun3BoHOW. Hanbomnpiee 1 HanMeHbIIee 3HaYeHUST PYHKITUU
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Pewenne 3a7ad4.
[IpousBonnas ¢yHKUUHU, ee

IIPUMEHEHHUE

KonTtponbHas pabora

Pazmen 7. 46
MHOrorpaHHMKM M TeJia
BpallleHUs
Tema 7.1 CogepxaHue yaeOHOTO MaTepHrala
Bepmmnel, pebpa, rpanu | [loHstHe MHOrorpaHHuka. Ero sjaeMeHTHI: BepIIWHBI, pebpa, rpaHu. JparoHais.
MHOTOIpaHHUKA CeueHnue. Bolilykiible 1 HEBBITYKJIbIE MHOTOIPAHHUKH

KoMOMHHMPOBAHHOE 3aHATHE 2
Tema 7.2 Coneprkanne yaeOHOTo MaTepuaa
ITpusma, ee cocrasusromue, | [lonstue npusmbl. Ee ocHoBaHMS M OOKOBbIe TpaHu. Bwicota mnpusmebl. [Ipsmas u
CEUYECHHUE. [Ipsimas U | HakJIOHHasA npusma. [IpaBuiibHas npusma. Ee ceuenue
MpaBUJIbHAS TPU3MBbI KoMOuHMpoBaHHOE 3aHsITHE 2
Tema 7.3 Coneprkanne yaeOHOTO MaTepuaa
[Tapannenenunen, kyO. | [Tapannenenumen, cBOMCTBAa MPSIMOYTOIBHOTO Mapajuieienumeaa, kyo. Ceuenune kyoa,
CeueHue Ky0Oa, | mapayiesnenumnena
napajuienenunena KoMOuHMpoBaHHOE 3aHsTHE 2
Tema 7.4 Cogepxanue yaeOHOTO MaTepHrala
IInpamuna, ee | [lupamupa u ee anementsl. Ceuenne nupamuisl. IlpaBunbHas nupamuaa. YcedeHHas
COCTABJISIFOLIME, CeYeHHeE. | mupamuiIa
IIpaBuneHas nupamua. | KoMOMHHPOBAaHHOE 3aHATHE 2
YcedeHHas nupamuia
Tema 7.5 Coneprkanue yaeOHOTO MaTepuaa
bokoBas u nonnas | [Inomaas OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI
MIOBEPXHOCTh npu3Mbl, | KoMOMHHpOBAaHHOE 3aHATHE 2
UpaMU/IbI
Tema 7.6 Coneprkanue yaeOHOTO MaTepuasa

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Cummerpust B kyOe, | CuMMeTpuss OTHOCHUTENBHO TOYKH, TNpsSAMOHM, mmiockoctd. Cummerpust B KyOe,
napajuiejenunene, MnpusMe, | napauie’enunese, npusmMe, mupamuIe
nupamue Komb6unupoBanHoe 3ansarue
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (CoAep:KaHMe NPHUKJIATHOTO
[Ipumepsl  cumMMETpUil B | MOAYJIs)
npodeccun CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 CogepxaHue yaeOHOTO MaTepHralia
[IpaBunpHbIE [TonsiTHE TPaBUIBHOTO MHOTOIpaHHKKA. CBOWMCTBA MPAaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOTpaHHUKH, ux | [IpakTuueckoe 3aHsATHE
CBOMCTBa
Tema 7.9 Cogepxanue yaeOHOTO MaTepHrala
Hunmunaap, ero | Hununnap u ero snementsl. CedeHue muinHApa (mapajjieibHOE OCHOBAHHUIO U OCH).
COCTaBJISIOLIKE. Ceuenue | Pa3zBepTka uIMHIpA
OUTUHIPA KoMmOuHHUpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (COoAep:KaHHMe NPHUKJIATHOTO

Konyc, ero cocrapnsmomue.
CedeHue KOHyca

MOYJISA)

Konyc u ero anementsl. CeueHne KoHYyca (MapajjieIbHOE OCHOBAHUIO U ITPOXOJsLIee
yepe3 BEpLIMHY), KOHUUECKUE ceueHus. PazBepTka KoHyca

KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.11
VYceuennslii konyc. CeueHue
YCEUEHHOT0 KOHYCa

CopneprxaHue yueOHOTO MaTepraa

VYceuennsriii konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOT0 KOHyca

KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.12
Hlap u cdepa, ux ceueHus

Conepxanue yueOHOTO MaTepuaia

[Tap u cepa. Bzanmuoe pacnonoxenue cepsl u miockoctu. Cedenue mapa, cepsl

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 7.13

CopneprxaHue yueOHOTO MaTepraa
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ITorsatue 06 o00BEME Tela.

[TonsTne 06 o6beme Tena. O0beM Kyda U MPSMOYTOIBHOTO Mapaienenunena. Oobem

OtHoleHne 00bEMOB | MpU3MBI U IIMHApPa. OTHOLIEHHEe 00BEeMOB MOJOOHBIX Tell. ['eoMeTpUYecKuil cMbICT 4
NOJOOHBIX TeJ ONpeAenuTeNs 3-ro nNopsaKa
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 7.14 Coneprkanue yaeOHOT0O MaTepuaa
O6bemMbl u mwiomany | O6beMbl mUpaMuabl U KoHyca. O0beM mapa. [lnomanu noBepxHocTeit Ten 2
IIOBEPXHOCTEH TeI KomOunupoBanHoe 3aHstue
Tema 7.15 CogepxaHue yaeOHOTO MaTepHralia
KomOunamun KoMOuHammu reoMeTpruaeckux Tei
MHOTOIPDAaHHMKOB M TeJ | [IpakTHYecKoe 3aHATHE 4
BpALIECHUS
Tema 7.16 Cogepxanue yaeOHOTO MaTepHrala
I'eomerpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOTPAaHHUKOB W Tell BpallleHUs B MPaKTHUKO-
KOMOWHAIIMK Ha MPaKTHKe OpPUEHTHPOBAHHBIX 3aauax
[TpakTHUeCcKOe 3aHATHE 4
Tema 7.17 Coneprkanue yaeOHOTO MaTepuasa
Pemenune 3aj1a4. | OOBEMBI U TUIOMIA U TTOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BpallleHus
Muororpanaukn ¥ Tena | KonarponsHas paboTa 2
BpaLICHUS
Paznen 8. 14
IlepBooOpa3nas ¢yHkumuH,
ee IpUMEHeHne OK-01, OK-02,
Tema 8.1 Coneprkanue yaeOHOTO MaTepuasa OK-03. OK-04
IlepooOpa3zHast ~ QyHKUMU. | 3ajaya O BOCCTAHOBICHHMM 3aKOHA [BIDKCHHS 10 HM3BECTHOH ckopocTH. [loHsTue OK-0 5’ OK-0 6’
[TpaBuiia HAXOXKICHHS | uHTerpupoBaHus. O3HAKOMJICHME C TOHSATHEM HMHTErpajia W IepBOOOpa3HOU JUIs OI’(- 07 ’
epBOOOPA3HBIX ¢ynkunn y=f(x). Pemenwe 3amau Ha CBSI3b NEPBOOOPA3HON M €€ MPOU3BOIHOINM,
BBIYHMCIICHHE IEpBO0Opa3HO 1t fanHON pyHKIMK. Tabmuma GopmyIt IUTst HaX 0K ICHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHUS IEPBOOOPA3HOI 2
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KoMOuHMpoBaHHOE 3aHsATHE

Tema 8.2 Cogepxanue yaeOHOTO MaTepHrala
[Inomane  KpPHUBOJNMHEHHOH | 3ama4n, MPUBOISIINE K IOHSATHIO OTPEICIICHHOTO HHTErpaia — O BBIYMCICHUH IIJIOIA TN
Tpamneiuu. ®opmyna | KpUBOJIMHEHHOW Tpamemud, O TMEepPeMENeHUH TOYKW. [loHATHE OmpeneaEHHOro
HrroTona — JleitOuuia uHTerpana. ['eomeTpuueckuii W (PU3NUYECKHI CMBICI OIPEACICHHOTO0 HWHTErpaa.
®opmyna Hetorona— JleiiGuuria 2
KombOunupoBanHoe 3aHstue
Tema 8.3 Cogepxanue yaeOHOTO MaTepuala
Heonpenenennsriit u | [lonsiTe HEOMPEAECIEHHOTO NHTETpaja
ONpEIETICHHBIN UHTETPaIb Komb6unupoBanHoe 3ansarue 2
Tema 8.4 Coneprkanue yaeOHOTo MaTepuaa
ITonstue 006 ompeneneHHOM | ['eoMeTpUUecKuil CMBICI OMPECICHHOTO HHTerpaia
UHTErpaje Kak Miomany | KoMOMHUPOBAaHHOE 3aHATHE 2
KPUBOJIMHENHOH Tpanenun
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (CoAep:KaHMe NPHUKJIATHOTO
OnpenenieHHbII UHTETPAT B | MOAYJIs)
JKU3HU ["'eomeTpuyeckuii cMbICH onpeeneHHoro uarerpaita. @opmyna Hetotona - JleiiOnua.
Pemenuie 3a1a4 Ha MpUMEHEHHE WHTErpaia Jyisl BHIYMCICHUS GU3NUECKUX BEIUYUH U
JIomaaen
[IpakTrueckoe 3aHsTHE 4
Tema 8.6 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3apa4. | [IepBooOpasnas ¢pyukiuu. [IpaBuna HaxoxaeHus nepBoodpasueix. Ee npumenenue
ITepBooOpasnas Gpynkuum, ee | KonrponsHas pabora 2
IIPUMEHEHHE
zm"“ ) 18 OK-01, OK-02,
CTene}m U KOPHH. OK-03, OK-04,
TeneHHast GyHKUMSA OK-05, OK-07

Tema 9.1

Copneprkanue yueOHOTO MaTepraa
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Crenennas  QyHkuus, ee | [JoHATHe KOpHS N-Oif CTENEHM W3 JeHCTBUTENbHOTO umcia. Dynkmmm y = VX ux
CBOHMCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0i CTENEHN
KombOunupoBanHoe 3aHstue 4
Tema 9.2 Coneprkanne yaeOHOTo MaTepuana
[IpeoOpazoBanue [IpeoOpazoBanre upparmoOHAIBHBIX BEIPAKCHUM
BBIPDKCHUN C KOPHSIMH N-0i | KOMOMHUPOBaHHOE 3aHSATHE 4
CTENEHU
Tema 9.3 CogepxaHue yaeOHOTO MaTepHrala
CaoiicTBa CTEIEeHU ¢ | [lonsTre crenenu ¢ MOOBIM pallMOHANBHBIM MOKazaresneM. CTeneHHble (YHKIUH, UX
palroOHAIbHBIM U | cBOWCTBA U rpaduKu
JIEHCTBUTEIIBHBIM Komb6unupoBanHoe 3ansarue 2
MOKa3aTeNsIMU
Tema 9.4 Coneprkanue yaeOHOT0O MaTepuasa
Pemienne wuppanuoHanbHBIX | PABHOCMIIBHOCTD MPPAIIMOHANBHBIX YPaBHEHUH M HEPABEHCTB. METONbI X pEIICHHUS.
YPaBHEHU U HEPAaBEHCTB Pewienne nppaliiOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
KoMOuHUpOBaHHOE 3aHATHE 4
Tema 9.5 Coneprkanne yaeOHOT0O MaTepuasa
Crenenu u KOpHU. | Onpenenienne creneHHOW ¢yHKIMH. Vcmonb30BaHWE €€ CBOWCTB TPH  PEIICHUU
CrenenHast QyHKIHS ypaBHEHUH U HEPABEHCTB 2
KonTtponbHas pabora
Pa3nea 10. Iloka3areabHast 18
byukuus
Tema 10.1 Coneprkanue yaeOHOTO MaTepuaa OK-01. OK-02
IlokazatenbHas QyHkuums, ee | CtenmeHb ¢ MNPOW3BOJBHBIM  JICHCTBUTEIbHBIM  TOKazaTeaeM.  OmnpezeneHue OK-O3’ OK-0 4’
CBOMCTBA MoKa3aTeIbHOW (YHKIIMH, €€ CBOWCTBAa W Tpaduk. 3HAKOMCTBO C TNPUMECHEHHEM OK-0 5’ OK- 07’
nokaszareiabHON (yHKUMU. PerieHume moOKa3aTeNbHBIX YpaBHEHHH (YHKIIMOHAIBHO- ’
rpaduuecKuM METOI0M 4

KoMOuHMpoBaHHOE 3aHsITHE
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Tema 10.2
Pemenue OKa3aTeIbLHBIX

YPaBHEHU U HEPAaBEHCTB

Conepxanue yueOHOTO MaTepuaia

Pemenne nokasaTesbHBIX YPaBHEHHHM METOJOM YpaBHHMBAHUA IIOKa3aTelleld, METOIOM
BBEJICHHS HOBOW NEPEMEHHOM, (PYHKIIMOHAIBHO-TpaUIECKUM METOIOM. PerieHue

MOKa3aTeIbHBIX HEPABEHCTB 6
[IpakTnueckoe 3aHsTHE
Tema 10.3 Cogepxanue yaeOHOTO MaTepHrala
Cucrembl  mokasarenbHbIX | PemeHue cucteM moka3zaTelbHBIX YpaBHEHUH
ypaBHEHHIA KoMOuHMpoBaHHOE 3aHsTHE 4
Tema 10.4 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3aja4. | Pemenue nmokazareabHbIX YpaBHEHUN METOAOM YpaBHHBAHUS MOKa3zaTeiae U METOI0OM
[TokazaTenpHas GyHKIIUS BBEJICHUSI HOBOM NIEpEMEHHOM. Perenne nokasaTebHbIX HEPABEHCTB
KourposnsHas pabora 2
Pazgen 11. Jlorapugmsl. 30
Jlorapudpmmnueckas
byHkuus
Tema 11.1 Coneprkanue yaeOHOTo MaTepuaa
Jlorapudm yucia. | Jlorapudm umncna. JlecATUUHBIN U HATYPAIbHBIA JOrapu(Mbl, YUCIIO €
JlecaTHYHBIN U HATypalbHbIi | KoMOMHHPOBAHHOE 3aHSTHE
JorapugMmbl, YUCIIO € 4 OK-01, OK-02,
OK-03, OK-04,
Tema 11.2 Copneprxanue yueOHOTO MaTepuana 0K-05. OK-07
CaoiicTBa aorapudmos. | CBoiictBa torapudmos. Onepanus JorapuGMUpPOBaHUSI. ’
Onepanus Komb6unupoBanHoe 3ansarue 6
Jorapu(MUPOBAHUS
Tema 11.3 Coneprkanue yaeOHOTO MaTepuaa
Jlorapudmuueckas pyHkuus, | Jlorapudmudeckast QyHKIHS U €€ CBOHCTBA
ee CBOMCTBA KombOunupoBanHoe 3aHstue 4

Tema 114

Copneprkanue yueOHOTO MaTepraa

33




Pemenue norapudmuyeckux
YpaBHEHUM U HEPABEHCTB

[onsarue norapudmuyeckoro ypaBHenus. Oneparyst IOTCHUUPOBaHU. Tpy OCHOBHBIX
METOAa peleHHus JIorapu(MUUYECKUX YypaBHEHUH: (YHKIMOHAIBHO-TpapUUECcKuil,

METOJ TOTCHLMPOBAHMs, METOJ BBEICHUS HOBOW mepeMeHHOH. Jlorapudmuueckue

HEpPaBEHCTBA 8
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 11.5 Coneprkanne yaeOHOT0O MaTepuasa
Cuctemsl JIorapu(pMUUIECKUX | AJITOPUTM pEIICHHs CHCTEMbl ypaBHEHH. PaBHOCHIBHOCTH JIOTapU(MHUYCCKHUX
YpaBHEHUHU YPaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsATHE 2
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (CoAep:KaHHMe NPHUKJIATHOTO
Jlorapudmbl B mpupone U | MOLYJIA)
TEXHHKE [Tpumenenue norapudma. Jlorapupmuueckas cnupans B npupoe. Ee Matemarnyeckue
CBOMCTBA 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3anad. | Jlorapupmudeckas ¢pyHkuus. Pemenne npocteimmx gorapuMUIecKiX ypaBHEHUH
Jlorapudmer. KouTponsHas padora 2
Jlorapudmudaeckast GyHKIHS
Pa3znen 12. 10
MHo:xecTBa. DJ1eMEeHThI
Teopuu rpagos
Tema 12.1 Coneprkanue yaeOHOTO MaTepuaa
MHoxecTBa [Tonsitue MuoxectBa. [TogMuoXkecTBO. Onepanuu ¢ MHOKECTBAMH
KoMOMHUPOBaHHOE 3aHSTHE 2
Tema 12.2 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CcOepkKaHue (coaep:KaHMe NPHKJIATHOIO
Onepannu ¢ MHOKECTBaMHU MOIYJIs1)
Ornepanuu ¢ MHOXKeCTBaMU. PerieHue npukiaaHbx 3a1a4
[pakTHYECKOE 3aHATHE 2
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Tema 12.3

Conepxanue yueOHOTO MaTepuaia

I'pads [Monsarue rpada. CBsa3Hblii rpad, 1epeBo, LUK rpad Ha MIOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3anau. Muoxecrsa, | Onepauuu ¢ MHOXecTBaMu. ONMcaHue PEeabHBIX CHTYAIMid C MOMOIIBI0 MHOXECTB.
I'pads! 1 ux npumMeHeHue [Ipumenenue rpadoB K pelICHHIO 3a/1a4
Kourposnshas pabora 2
Pazgen 13. DaeMeHTHI 26
KOMOMHATOPUKH,
CTATUCTUKH M  TeOpHH
BEPOSATHOCTEM
Tema 13.1 CogepxaHue yaeOHOTO MaTepHrala
OcHoBHbIE nousaTHs | IlepectaHOBKH, pa3MeLIEHUs, COUETAHUS.
KOMOMHATOPUKU KoMOuHHpOBaHHOE 3aHSTHE. 4
Tema 13.2 Coneprkanne yaeOHOT0O MaTepuasa
CobpiTHE, BEPOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl 0 BEPOSITHOCTH CYMMBbI COOBITHH. K.01. OK-02
coOpitna.  CnoxeHne M | YCIOoBHAas BEPOSITHOCTh. 3aBHCHMbBIC W HE3aBUCHMbIC COObITHA. Teopembl o0 gK:O?a’ OK:O4’
YMHOKEHUE BEPOATHOCTEN BEPOSTHOCTH IPOM3BEIEHUS COOBITHIA. ’ ’
OK-05, OK-07
KoMOMHHPOBAHHOE 3aHSATHE 4
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (COoAep:KaHMe NPUKJIATHOTO
BepostHOCTB B | MOXYJISA)
npodeccHoHaNbHbIX 3a1a4aX | OTHOCHUTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOES
orpeneneHue BepoaTHocTH. OLEeHKa BEPOITHOCTH COOBITHS
[IpakTrueckoe 3aHsTHE 4
Tema 13.4 CogepxaHue yaeOHOTO MaTepuala
JuckpeTHas ciy4aiiHas | Buabl crnydaiiHbIX BeauunH. OnpeeieHne JUCKPETHON ClydailHOW BETMYHHBI. 3aKOH
BEJIMYMHA, 3aKOH €€ | pacnpeneneHuss JUCKPETHOM CIIy4ailHOM BeMYHHBI. Ee uncaoBble XapaKTepUCTUKH
pacnpeneneHus Komb6unupoBanHoe 3ansarue 4
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Tema 13.5 Copneprxanue yueOHOTO MaTepuaa
3anaun MaremMaru4eckou | Bapmannonneli  psa.  Ilomuron uacror u  rucrorpamma.  Crartuctuueckue
CTaTUCTHKH XapaKTEPUCTHKH psa HAOII01aeMbIX TaHHBIX
KoMmOuHUpOBaHHOE 3aHATHE
4
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (CoAep:KaHMe NPHUKJIATHOTO
CocraBnenue  TabmUI ¥ | MOXYJIA)
Iyarpamm Ha IpaKkTUKE [lepBuunast 00paboOTKa CTAaTUCTHUECKUX MAAaHHBIX. ['paduueckoe MX MpeacTaBICHUE.
HaxoxxneHne cpeHIX XapaKTepUCTUK, HAOII0IaeMbIX JJAHHBIX
[TpakTHUUeCcKOe 3aHATHE 4
Tema 13.7 Coneprkanue yaeOHOTO MaTepuaa
Pemenne 3amay. OsemeHThl | DnemeHTHl KoMOWHatopuku. CoObiTHe, BEpOSITHOCTH coObITHsA. CroXeHHe u
KOMOMHATOPHUKH, CTATUCTHKH | YMHOXEHHE BEPOSITHOCTEH
Y TEOPUU BEPOSTHOCTEN KonTtponbHas pabora 2
Pasnen 14. YpaBHeHuss u 28
HEpPaBeHCTBa
Tema 14.1 Coneprkanue yaeOHOTO MaTepuasa
PaBHOCWIIBHOCTh ypaBHEHHH | PaBHOCHJIBHOCTh ypaBHEHHMH | HepaBeHCTB. OrmpeneneHusi. OCHOBHBIC TEOPEMBI
U HepaBeHCTB.  OOIIMeE | paBHOCHIIBHBIX TEPEXOaX B YPaBHEHHSX U HepaBeHCTBaxX. OOIIHE METObI PEIICHUSI OK-01. OK-02
METO/Ibl PEILICHUS YpaBHEHMIA: TIepexoJ OT paBeHCTBA (YHKUMH K pPABEHCTBY AapryMEHTOB JUIS 4 OK-03, OK-04,
MOHOTOHHBIX (YHKLHH, METOJ PA3JIOKEHUS] HA MHOXXUTENH, METOJ BBEACHUS HOBOU OK. 05’ OK-0 6,
HePEeMECHHOM, HYHKIIMOHATBHO-TPa(QUIECKHl METO/T OI,<-07 ’
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 14.2 Coneprkanue yaeOHOTO MaTepuaa
['padmueckuit MeTox | OOImue MEeTO/bl pelieHUs] HepaBEHCTB: MepPexXo]l OT CPaBHEHUS 3HAYCHUH (YHKUUN K
pereHus YPaBHEHMH, | CPAaBHEHHMIO 3HAUEHHUH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIIMH, METOJ MHTEPBAJIOB,
HEPABEHCTB ¢ynkunonanpHO-rpaduuecknii Meroa. ['paduyeckuil MeTon pelieHHs ypaBHEHUU U
HEPaBEHCTB 4
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KoMOuHMpoBaHHOE 3aHITHE

Tewma 14.3
YpaBHEHUSI U1 HEPABEHCTBA C
MOJTyJIeM

Conepxanue yueOHOTO MaTepuaia

Onpenenennie Mmoaynsa. PackpbiTe MoayJs o onpeaesneHuto. [Ipocreiime ypaBHeHU
U HepaBeHCTBa ¢ MoayneM. [IpuMeHeHrne paBHOCUIIBHBIX MEPEXO/I0B B OMPEIEICHHBIX

TUMNAaX YPAaBHEHUW U HEPABEHCTB C MOAYJIEM 4
KoMOuHMpoBaHHOE 3aHsITHE
Tema 14.4 CogepxaHue yaeOHOTO MaTepHralia
VYpaBHEHUs ¥ HEPABEHCTBA € | 3HAKOMCTBO ¢ napameTpoM. IIpocreiime ypaBHEHUs U HEPABEHCTBA C MApaMETPOM
napameTpamu Komb6unupoBanHoe 3ansarue 6
Tewma 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lep:KaHue (COoAep:KaHMe NPUKJIATHOTO
CocraBiieHHEe W pEIICHUE | MOAYJIs)
npoecCHOHANBHBIX 3aa4 ¢ | PereHne TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COICPIKAHMUS
NOMOUIbIO YpaBHEHUN [IpakTrueckue 3aHgaTHS 6
Tema 14.6 Coneprkanue yaeOHOTO MaTepuasa
Pemenne 3agay. YpasHenus | OOmme MeTONbl PEUICHHS ypaBHCHHWW. YPaBHEHUS W HEPABEHCTBA C MOJIYJIEM H C
Y HEPaBEHCTBA napaMeTpamu
[IpakTrueckoe 3aHsATHE 2
IIpomexyTounas arrecranus (JK3amMeH) 12
Bcero: 340
3ao4yHas (popma o0ydeHHs
HaumenoBanme pasesios n Conep:xxanue yuye0HOro marepuaJja (0CHOBHOE U npocbeccnonanbﬂo: O6Bem ®opMupyembIe
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON MOAYJIb 4ACOB KOMITETCHIHII
(nMpu HAJIMYUM)
1 2 3 4

OCHOBHOE cO/Iep:KaHue
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Pazgen 1. IloBTOpenme 22
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 CopepxaHue yaeOHOTro MaTepuaa
Ilenp m 3amaun MareMaTHKH | ba3oBble 3HaHHWS M YMEHHsS 10 MaTeMaTHKE B MPOQPECCHOHAIHHONH M B TOBCEAHEBHOM
npu OCBOEHUU | JESITEILHOCTH.
CHEIHNAIbHOCTH Komb6unupoBanHoe 3aHarue 2
Tema 1.2 Coneprkanne yaeOHOro MaTepuasa
Uucia m  BblUMCICHUA. | JIeHCTBUS HAJl TOJOXKHUTEIbHBIMH U OTPULIATEIBHBIMU YHUCIAMU, OOBIKHOBEHHBIMH U
Bripaxenus U | IECSITUYHBIMU IPOOSMHU.
npeobpazoBaHus JleiicTBus co creneHs MU, GOPMYIIbI COKPAILICHHOTO YMHOXEHHS. 2
CamocrosiTenpHas padbora
Tema 1.3. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJep:KaHMe (coaep:KaHMe NPHUKJIAAHOIO
['eomeTpus Ha MIIOCKOCTH MOJYJIS)
Bunbl mnockux GUryp u ux miomas.
[TpakTHKO-OpHEHTHPOBAHHbIE 33Ja4U B Kypce T€OMETPUH Ha TIOCKOCTH 2
IIpakTrueckoe 3aHsTHE
Tema 1.4 Coneprkanne yaeOHOro MaTepuasa
[IpolieHTHBIE BEIYMCICHUS [TpocThie mponeHThl, pa3Hble coco0bl MX BbrunciaeHus. ClI0KHbIE TPOIIEHTHI
CamocTosTenpHas pabora 4
Tema 1.5 Coneprkanne yaeOHOro MaTepuasa 4
YpaBHEHUs U HEPABEHCTBA JluHeliHble, KBaIpaTHbIC, IPOOHO-JIMHEHHbBIC YpaBHEHHS 1 HEpAaBEHCTBA
CamocrosiTenpHas padbora
Tema 1.6 CopepxaHue yaeOHOTro MaTepuaa
Cucrembl  ypaBHenui M | CocoObl pelICHUsT CHCTEM JHHEWHBIX ypaBHeHUWil. [lonstus: Matpuina 2x2 u 3x3,
HEPaBEHCTB onpenenurens Matpunbl. Meron IMaycca. Crucrempl HEMHENHBIX ypaBHEHHH. CHUCTEMBI 6
HEPABEHCTB
CamocrosiTenpHas padbora
Tema 1.7 CopepxaHue yaeOHOro MaTepuaa
BxoHOM KOHTPOJIb Brerancnenns u npeobpa3oBanus. Y paBHEHUs M HEpaBEHCTBA. | eoMeTpHsi Ha TIIOCKOCTH
KonrpossHas pabora 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Pazgen 2 Ilpsimble wu
MJIOCKOCTH B IPOCTPAHCTBE

22

Tema 2.1.

Coneprkannie yueOHOTO MaTepuaa

OcHOBHbIE nouATus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IPsIMasi, TNIOCKOCTb, TIPOCTPAHCTRO).
CTEPEOMETPHUH. OcHOBHBIE  akCHOMBI  cTepeoMeTpuu.  llepecekarommecs,  mapajmieabHblE U 2
Pacnionoxkenne mpsAMBIX M | CKpeuIuBaromuecs npsmMeie. [Ipu3Hak v CBOMCTBO CKPEIIMBAOIIUXCS MPSIMbIX. OCHOBHBIE
IIJIOCKOCTEMN POCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBaHHoe 3aHsTue
Tema 2.2. CopepxaHue yaeOHOTro MaTepuaa
[NapannensHOCTs  OpAMBIX, | [TapannenbHble mnpsMas W miIockocte.  Omnpenenenue. [lpusnak. CgoiictBa (¢
psAMOit u IJIOCKOCTH, | noKa3arenbcTBoM). llapamiensuble miockoctu. Omnpenenenue. Ilpusnak. CsoiicTtBa (C
IJIOCKOCTEMN noka3atenbcTBoM). Terpasap u ero snemeHThl. llapamnenenumnen W €ro 3JIE€MEHTHI.
CBolicTBa NPOTHUBONOJIOKHBIX TpaHed M auaroHanel napamwienenunena. Ilocrpoenune 6
ceueHuil. Pemenue 3agauy.
CamocTosTenpHas pabora
Tema 2.3. Coneprkanne yaeOHOro MaTepuasa 4
[lepnieHqUKyYASIPHOCTD [lepnenpukynspusie npsimele. [lapaniensHbie npsMble, NEPICHAUKYISIPHBIE K MIIOCKOCTH.
MPSAMBIX, IPSAMOU U [Ipr3Hak neprneHaAuKyYISIPHOCTH MPSIMOM 1 MIOCKOCTH. JlokazarenbcTBo. [lepnenaukyssp
IJIOCKOCTH, IJIOCKOCTEHN u HakioHHas. llepnenaukynspHble IUIOCKOCTH. [IpU3HaK MNEpHEHIUKYISIPHOCTH
IJIOCKOCTeM. Jloka3aTeabCTBO.
PaccrosiHus B IpOCTpaHCTBE
CamocrosiTenpHas padbora
Tema 2.4. CopepxaHue yaeOHOro MaTepuaa
Teopema 0 Tpex | Teopema o Tpex nepneHauKyiapax. JlokazarenbCTBO. Yol MEXIY IPSIMOUN U IIJIOCKOCTBIO.
NepHeHANKYIISpax Yroa Mexy mI0CKOCTIMU 4
CamocTosTenpHas pabora
Tewma 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHue (ColepsKaHue TPHUKJIATHOIO
[TapamnensHsle, MOJYJIsT)
NEepPHEHANKYIISPHBIE, Akcuomsl crepeoMeTpud. [lepneHanKynsIpHOCTh TPSIMOM U MJIOCKOCTH, MapajIeIbHOCTh
CKpEIMBAIOIINECS IPSIMbIE JIBYX MPSMBIX, IEPIIEHIUKYIISIPHBIX MJIOCKOCTH, MEPIEHIUKYISIPHOCTD IIIOCKOCTEHN 4

CamocrosiTenpHas padbora

Tema 2.6.

Conepxanue yueOHOTO MaTepuaia

OK-01, OK-03,
OK-04, OK-07
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Pemienne 3amau. Ilpsmbie u
MJIOCKOCTH B POCTPAHCTBE

PacnoniokeHrie mOpsIMBIX M IUIOCKOCTEH B MpocTpaHCTBE. [lepneHauKyIsapHOCTH |
NapajiCJIbHOCTDb MPSMBIX U IJIOCKOCTEH. Cerl_I_II/IBaIOH_II/IGC}I MPsIMBIC

KonTtposbHas padota 2
Paznen 3. KoopamuHarsl mn 18
BEKTOPbI
Tewma 3.1 CopepxaHue yaeOHOTro MaTepuaa
JlexapToBBl KOOPIMHATHI B | J[eKapTOBbI KOOPAMHATBL B MPOCTpaHCTBe. IIpocTeiiimie 3amadydl B KOOPIMHATAX. OK-02, OK-03,
npocrtpaHcTse.  Paccrosnue | PaccrostHue Meay IBYMsI TOYKaMU, KOOPIUHATHI CEPEIHBI OTpe3Ka 6 OK-04, OK-07
MEXIy  JBYMsA  TOYKaMu. | CamMocCTOsTENbHAS paboTa
Koopaunats! CepeIHHbI
OTpe3Ka
Tema 3.2 Coneprkanue yaeOHOTo MaTepuaa
BekTops! B mpocTpaHCTBE. Bekrtops! B npoctpancTBe. CloKeHHE U BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
Yron wMexay BekTopamu. | yncio. Komrutanapuele BekTopbl. CKaJsipHOE MpPOU3BEICHHE BEKTOPOB. Pa3znoxkeHue
CkangpHoe  NIPOM3BEACHHUE | BEKTOPa MO TpPEM HEKOMIUIAaHApHBIM BekTopaM. KoopauHaThl BEKTOpa, CKaspHOE
BEKTOPOB IIPOM3BECHUE BEKTOPOB B KOOPIMHATAX, YTOJ MEKAY BEKTOPAMHU, YroJl MEXAY NPpsMON U 6
IJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU. Y paBHEHUE TJIOCKOCTH. ['eOMeTprUUECKUA CMBICHT
onpeaenuTens 2x2
CamocrosiTenpHas padbora
Tema 3.3 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJep:KaHMe (coaep:KaHMe NPHUKJIAAHOIO
IIpakTuko- MOJYJIST)
OpPUEHTHUPOBAHHbIE 3a/1a4M Ha | KoopauHaTHAs TUIOCKOCTh. BBIUMCIIEHHE pacCTOSHMIA W TUTOMANed Ha TUIOCKOCTH.
KOOPJMHATHOM TIOCKOCTH KonuuecTBeHHbie pacueTsl 4

CamocrositenpHas padbora

Tema 3.4
Pemenue 3aJad4.

KoopaunaTel 1 BEKTOpPBI

Conepxanue yueOHOTO MaTepuaia

JexapToBbl KOOpAMHATHI B MpocTpaHcTBe. BekTtopel B mpoctpaHcTBe. CliokeHUE U
BbIYUTAHUC BCKTOPOB. YMHOKEHUE BCKTOpa Ha 4YHUCIIO. KOMHHaHapHBIG BCKTODPBHI.
CkansipHoe Mpou3Be/IeHHE BEKTOPOB. Pazno)keHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipocreiimme 3agaun B koopauHaTax. KoopawHaThl BEKTOpa, PacCTOSHHUE
MEXJly TOUKaMH, KOOPAMHATHI CEPETUHBI OTPE3Ka, CKAISPHOE IPOU3BEIEHUE BEKTOPOB B
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KOOPJIMHATAX, YIOJI MEXKAY BEKTOPAMHU, YIOJl MEXAY MPSAMOU U INIOCKOCTBIO, YTOJI MEKIY
IIJIOCKOCTSIMU

KontponbHas padota

Paznen 4. OcHOBBI 42
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
byHKkun
Tema 4.1 Cogepxanue yaeOHOTO MaTepuala
Tpuronomerpuueckue Panuannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHaT. OnpeneneHue cuuyca,
byHKIIUN IIPOM3BOJILHOIO | KOCHHYCA, TAHT€HCA U KOTaHreHca. 3HaKU CHHYca, KOCUHYCa, TAHT€HCA U KOTaHTeHca 10 4
yrna, uucna. Panmannasd u | yeTBepTsM. 3aBUCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TaHTC€HCOM H KOTaHTE€HCOM
rpaaycHas Mepa yria OJIHOTO M TOT'O XK€ yria

KombOunupoBanHoe 3aHstue
Tema 4.2 Cogepxanue yaeOHOTO MaTepHrala
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O U - (.
TPUTOHOMETPUUECKHE DopMyITbl TPUBEACHUS 6
TOX/IECTBA. CamocTtosaTenbHas padora
DopmyJibl TPUBEACHUS
Tema 4.3 Coneprkanue yaeOHOTO MaTepuaa
Cunyc, kocunyc, Tanrenc | Cymma u pa3HOCTh CHHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCUHYC TBOWHOT'O
CyMMBI W Pa3HOCTH JBYX | yrima. @opmynbl mojoBUHHOro yria. IIpeoOpa3zoBaHus CyMMBI TPUTOHOMETPHUECKUX
yIJIOB (GyHKUIUH B MpOU3BeIeHHE U IPOU3BEICHUS B CyMMY. BbrIpaskeHHe TPUTOHOMETPUUYECKUX 8
CuHyc ¥ KOCHUHYC IBOMHOIO | QyHKIIMH dYepe3 TaHIeHC IOJOBUHHOIO apryMmenTa. I[IpeoOpa3oBaHusi MPOCTEHINNX
yria. @DOopMyJIBl | TPUTOHOMETPUIECCKHUX BBIPAKCHHIMA
MIOJIOBUHHOTO YIJIa CamocTtosaTenbHas padorta
Tema 4.4 CogepxaHue yaeOHOTO MaTepuala
Oynkuuu, wuX  cBoWcTBa. | O0nacTh ompeneneHuss W MHOXKECTBO 3HadeHMH ¢QyHKuuid. YETHOCTH, HEYETHOCTH,
Cnoco0bl 3aanus GyHKIUE | mepuoaguuHOCTh GyHKIHA. CrIocOObI 3a1aHust GyHKIMHA 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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CamocTtosTenpHas padora

Tema 4.5
Tpuronomerpuyeckue
GyHKIIMM, WX CBOWCTBA H
rpaduku

Conepxanue yueOHOTO MaTepuaia

O6nacth oOmpeAcieHus] W MHOXKECTBO 3HAYEHWH TPUTOHOMETPUYECKUX (PYHKITUH.
YETHOCTD, HEYETHOCTH, MEPUOJUIHOCTh TPUTOHOMETpHYECKUX GyHKIMA. CBOWCTBA U
rpaduku QyHKIUH y = COS X, y = sin X, y = tg X, y = ctg X.

CamocTtosTenpHas padora

Tema 4.6
[IpeobpazoBanue rpapukoB

Conepxanue yueOHOTO MaTepuaia

Cxartue 1 pacTshkeHHe TpagKOB TPUTOHOMETPUUYECKHUX (DYHKINH.

TPUTOHOMETPUUYECKUX [IpeoOpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (HYHKITHI

(byHKLIMH CamocrosTensHas pabora

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cOJepKaHue (colepsKaHue TPHUKJIATHOIO
Onucanue MOYJIST)

MPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHIA B IPOECCHOHATIBHBIX 3aauax

IPOLIECCOB €
rpaduKoB QyHKIUI

IIOMOIIBIO

CamocrosiTenpHas padbora

Tema 4.8 Coneprkanne yaeOHOT0O MaTepuaa

OO6parHbie O6parnbie Tpuronomerpuueckue Gy, Ux cBoiicTBa u rpaduxu
TPUTOHOMETPHUYECKHE CamocrosrenbHas paboTta

byHKIIUN

Tema 4.9 CogepxaHue yaeOHOTO MaTepuala

Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpaBHEHUs U HEPABEHCTBA

TPUTOHOMETPUYECKUX YPaBHEHUN OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPHUUECKHE
YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM, pEIIaeMble pa3I0KEHHEM Ha MHOXKUTENH,
OJIHOPOJHBIE.

[Ipocreliline TPUrOHOMETPUUECKHE HEPABEHCTBA

CamocTtosTenpHas padora

Tema 4.10

Conepxanue yueOHOTO MaTepuaia

CucreMbl MPOCTEUIIIUX TPUTOHOMETPUUYECKUX YPABHEHUI
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Cucremsl CamocTtosTenpHas padora
TPUTOHOMETPUUYECKUX
YPaBHEHUHU
Tema 4.11 Coneprkanne yaeOHOTo MaTepuaa
Pemenne 3amay. ocHOBBI | [IpeoOpa3oBaHHe TPUTOHOMETPUYCCKUX BBIPAKCHHN. PellieHue TPUTOHOMETPUYCCKUX
TPUTOHOMETPHH. yYpaBHEHU W HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM CBOMCTB () YHKIIHA. 2
Tpuronomerpuueckue KonTtponbHas pabora
byHKIIUN
Paszpgea S. 8
KoMmuiekcHble unciia
Tema 5.1 Coneprkanne yaeOHOT0O MaTepuaa
KommiekcHble uncna [Tonsitre koMIiekcHOro yncia. ConpsKeHHbIe KOMIUIEKCHBIE YHCiIa, MOAYJb U apPTyMEHT
KOMIUIEKCHOro uucia. @dopma 3amucu KOMIUIEKCHOTO 4ucia (reoMeTpuueckas, 4
TPUTOHOMETpHYECKas, anreOpandeckas). ApupMeTHIecKrue ICHCTBHUS ¢ KOMILIEKCHBIMH
YUCIaMHU
CamocTtosTenpHas padora
Tema 5.2 Coneprkanne yaeOHOT0O MaTepuaa
IIpuMeHeHHe KOMIUIEKCHBIX | BBIMOMTHEHHE pacdyeToB C MOMOINBI0 KOMIUIEKCHBIX 4ucel. [IpuMepsl HCIIOb30BaHMUS
qucen KOMIUIEKCHBIX YHCE 4
CamocTtosTenpHas padora
Paznen 6. IlpousBoanas 40
(pynkuum, ee npuMeHeHue OK-01, OK-02,
Tema 6.1 Coneprkanne yaeOHOT0O MaTepuaa OK-03, OK-04,
IMonsaTue IIPOU3BOIHON. | OmnpeiesicHHe YHCIOBOW TIOCCIOBATEIBHOCTH W crocoObl ee 3amanHus. CBoicTBa OK-05, OK-06,
DopmyIibl Hu IIpaBHJIa | YUCIOBBIX  MoOcCienoBaTeNbHOCTEd. OmnpenesieHMe NpeAena  MOoClIeI0BaTeIbHOCTH. OK-07
Qg epeHIMpoBaHUs Brruucnenue npenenoB mnocienoBarenbHocTed. [Ipenen (QyHKuM Ha OECKOHEYHOCTH. 2

[Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenta. Ilpupamenne ¢pynkuuu. 3amaqm,
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NPUBOAAIIME K TOHSATHIO MpOM3BOAHON. OmpeneneHnue MNPOU3BOAHONU. AJITOPUTM

OTBICKaHUS ITPOU3BOJHOU

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 6.2 Coneprkanne yaeOHOT0O MaTepuaa
[TpousBogHBIC cymmsl, | opmynel nuddepenimpoanus. [pasuna nuddeperupopanus
Pa3HOCTH npousBeAeHus, | CamocTosTeNbHAS paboTa
YacTHOTO
Tema 6.3 Cogepxanue yaeOHOTO MaTepuala
[IpousBonHbIe Omnpenenenue cnoxHoW (yHkuu. IlpousBogHast TPUTOHOMETPUYECKUX —(DYHKIIHA.
TPUTOHOMETPHUUYECKUX [Tpou3BomHAs CIOXKHOU PYHKIIUU
GyHKumii. [Iponssognas | CamocTosTensHas paboTa
CIIOKHOUM (YHKIIUH
Tema 6.4 Coneprkanne yaeOHOT0O MaTepuaa
Ilonarue o HempepwiBHOCTH | [loHsiTHe HempepbiBHOM (yHKIuU. CBoiicTBa HemnpepblBHON (yHKuHMU. CBA3b MEXAY
G yHKITIH. Meton | HenmpepbIBHOCTRIO M JU(PPEepeHIUPYEMOCThIO (PYHKIIMU B TOYKE. AJTOPUTM pPELICHHUS
UHTEPBAJIOB HEpaBEHCTB METOJIOM MHTEPBAJIOB
CamocrosiTenpHas padbora
Tema 6.5 Coneprkanne yaeOHOT0O MaTepuaa
['eomerpuyeckuit U | ['eoMeTprudecKuii CMBICI IPOU3BOAHOM (DYHKIIMU — YTIOBOH KO3 PHUIIMEHT KacaTeIbHON K
buznueckuit CMBICI | TpaduKy (PYHKLIHMU B TOYKE. YpaBHEHHME KacaTelbHOH K rpaduky GpyHKIuU. AJIroputm
IIPOU3BOTHON COCTaBJICHUS YPaBHEHUS KacaTelbHOH K rpaduky QyHKmn y=f(x)
CamocTtosTenpHas padora
Tema 6.6 Coneprkanne yaeOHOT0O MaTepuaa
duznyeckui cMbIClT | Du3nuecknii (MEXaHMYECKUI) CMBICT TTPOU3BOAHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
MIPOU3BOTHOM B | BpeMeHH t: v =S’ (t)

npo(hecCHOHANBHBIX 3aa4ax

CamocTtosTenpHas pabora

Tema 6.7

Conepxanue yueOHOTO MaTepuaia
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MOHOTOHHOCTh  (DYHKIIHH.

Touku 3xkcTpEeMyMa

Boszpacranue u yObiBanue (hyHKIIMH, COOTBETCTBUE BO3PACTaHUS U yOBIBaHUS (YHKIHUU
3HaKy Npou3BOAHOM. [loHATHE NPOM3BOMHOW BBICIIETO MOPSIAKA, COOTBETCTBHUE 3HAKA

BTOPOW MPOM3BOJHOW BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajadu Ha 4
MakCUMyM U MHUHUMYM. lloHATHE acUMNTOTHI, CIIOCOOBI UX OMpeAeseHUs. AJITOPUTM
uccie0BaHus (PYHKIIMU M TMOCTPOCHHS ee TpaduKa ¢ MOMOIIBI0 MPOU3BOAHOU. J[poOHO-
nuHenHas QyHKIus
CamocTtosTenpHas pabora
Tema 6.8 CogepxaHue yaeOHOTO MaTepHralia
HccnenoBanue ¢ynkiuii u | MccnemoBanue (yHKIIMU HAa MOHOTOHHOCTD M TIOCTPOEHHE TPadUKOB.
noCTpoeHHe rpadKoB CamocTosiTenbHas paboTa 4
Tema 6.9 HaubGonpmee wu | Conepkanue yueOHOTO MaTepuaia
HaWMEHBbIIIEe 3HaueHus | HaxoxaeHne HanOOIbIIero U HaMMEHBIIeTo 3HaueHUN (PyHKINH, MOCTpoeHHe TpaduKoB
byHKIIUN MHOTOYJICHOB C UCTIOJI30BAaHUEM allllapaTa MaTeMaTHIECKOTO aHAIH3a 2
CamocTtosTenpHas padora
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcOJepPKaHue (ColepsKaHue TPUKJIATHOIO
HaxoxJieHne onTUManbHOro | MOAYJIsl)
pesyapTata ¢ nomoublo | Hammensinee un Hanbosbinee 3HaUeHUE QYHKITUHA 6
MIPOU3BOTHOM B | CamocrosTenbHas paboTa
MPAKTUYECKUX 3a7a9ax
Tema 6.11 CogepxaHue yaeOHOTO MaTepuala
Pemenune 3agad. | opmynsl u mpaBuwia guddepenimpoBanud. MccnenoBanue (YHKIMHA C TOMOIIBIO
ITpousBognas ¢yHkMU, ee | mpousBoaHON. Hanbobiee 1 HanMeHbIlee 3HaYeH s QYHKIIH 2
MIPUMEHEHUE KontponbHas padota
Paznen 7. 46 OK-01, OK-02,
MHOrorpaHHUKH ¥ TeJja OK-03, OK-04,
BpAallleHUs OK-05, OK-06,
Tema 7.1 CogepxaHue yaeOHOTO MaTepuala OK-07
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Bepmunbl, pebpa, rpanu | [lonsTie MHOrorpanHuka. Ero ajgemeHTsl: BepnHbl, pedpa, rpanu. Juaronans. Cedenue.
MHOTOIpaHHHUKA BrinykJibie 1 HEBBIMYKIIbIE MHOTOIPAHHUKHU
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 7.2 Coneprkanne yaeOHOT0O MaTepuaa
[Tpusma, ee cocrassromue, | [Tonstue npusmel. Ee ocHoBaHuMs u OOKOBBIe TpaHW. BwicoTa mpusmbl. [lpsmas wu
CEUYCHHE. [Tpsimas W | HakJIOHHaA npusma. [IpaBuiibHas npusMma. Ee ceuenue
MpaBUJIbHAS IPU3MBbI CamocrosrenbHas paboTta
Tema 7.3 Cogepxanue yaeOHOTO MaTepuala
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOMCTBAa MPAMOYTOJbLHOTO Mapaiienenumnena, kyd. Ceuenue Kyoa,
CeueHue Ky0Oa, | mapayuiesnenumnena
napajuienenumnena CamocTtosaTenbHas padorta
Tema 7.4 CogepxaHue yaeOHOTO MaTepHrala
IInpamuna, ee | [lupamupa u ee snementsl. CeueHue nupamuabl. [IpaBuiibHasg nupaMmuga. YcedeHHas
COCTaBJISIOLINE, CCUCHHUE. | MUpaMHJIa
IIpaBunbHast nupamuza. | CamocrostesbHas paboTa
YcedenHas nupamua
Tema 7.5 Coneprkanue yaeOHOTO MaTepuaa
BbokoBas u noiHas | [Tomaags OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI
MIOBEPXHOCTH npu3Mbl, | CamocTosTenbHas padoTa
UpaMU/IbI
Tema 7.6 CogepxaHue yaeOHOTO MaTepuala
CummeTtpust B KyOe, | CHMMETpHSI OTHOCHUTEIIHO TOYKH, MNPsAMOM, Iutockoctd. Cummerpus B KyoOe,
napajuielenunene, IMpusMe, | mapauieienumnese, mpusMe, MIpaMmuIe
nupamMuae CamocTtosaTenbHas padorta
Tema 7.7 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (CoAepkaHHe MPHUKJIATHOIO
IIpumepel  cuMMeTpuii B | MOAYJIs1)

npodeccuun

CummeTpus B IpUpOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

CamocrosiTenpHas padbora
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Tema 7.8 Cogepxanue yaeOHOTO MaTepHralia

HpaBI/IJIBHBIG Iloustue MMpaBUJILHOTO MHOTOT'paHHHKA. CsoiicTBa IMMpaBUJIbHBIX MHOTOT'PAaHHUKOB
MHOT'OTpaHHUKH, ux | CamocrosiTenbHas paboTa

CBOMCTBa

Tema 7.9 Coneprkanue yaeOHOTo MaTepuaa

Hununnp, ero | Hunmuunp u ero snementhl. CeueHue HWIMHIpA (MapajuieibHOE OCHOBAHUIO U OCH).
COCTaBJISIOLIKE. Ceuenue | Pa3zBepTka uIMHIpA

OWIMHIpA KombOunupoBanHoe 3aHstue

Tema 7.10 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/ep:KaHUe (CoAepkaHHe MPHUKJIATHOIO

Konyc, ero cocrapnsomue.
CedeHue KOHyca

MOYJISA)

Konyc u ero snemenTsl. CeueHne KoHyca (TrapajieIsbHOe OCHOBAaHHIO M TIPOXOISIIIEe Yepe3
BEPIINHY), KOHMYECKUE CeYeHUs. Pa3BepTka KoHyca

KoMOuHMpoBanHoOe 3aHsTHE

Tema 7.11
VYceuennslii konyc. CedueHue
YCEYEHHOT0 KOHyca

Conepxanue yueOHOTO MaTepuaia

VYceuennsiit konyc. Ero oopasyromias u BeicoTa. CeueHrne yCeueHHOr0 KOHyca

CamocrositenpHas padbora

Tema 7.12
Hlap u cdepa, ux ceueHus

Copneprkanue yueOHOTO MaTepuaa

lap u cepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. Cedenue mapa, chepsl

CamocTtosTenpHas padora

Tema 7.13
[Touste 00 oOBEME TENA.

CopneprkaHue yueOHOTO MaTepraa

[Tonsitue 06 o6beme Tena. OOBeM KyOa W MPSAMOYToJbHOTO Mmapasuienenunena. Oobem

OtHomeHne 00BeMOB | pu3Mbl U IHIHHAPA. OTHOIIEHHE 00BEMOB MOJOOHBIX Tel. ['eOMETpUYECKUN CMBICIT
MOJI0OHBIX Te orpenenuTens 3-ro nopsaka
CamocTtosTenpHas padora
Tema 7.14 CogepxaHue yaeOHOTO MaTepuala
O06BembI " mnowmany | O6bseMbl mupaMuabl U KoHyca. O0bweM mapa. [lmomnaau moBepxHocTen Ten

MOBEPXHOCTEN Tl

CamocrosiTenpHas padbora

Tema 7.15

Conepxanue yueOHOTO MaTepuaia
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KombOunamuu

KomOuHaimy reoMeTpu4eckux Tei

MHOIOTpaHHMKOB M Tell | CamocTosTenbHas padora 4
BpalleHus
Tema 7.16 Coneprkanue yaeOHOTo MaTepuaa
['eomeTpuueckue Hcnonp3oBaHne KOMOWHAIUII MHOTOIPAaHHMKOB M Tell BpalleHUS B IPAKTHKO-
KOMOHMHAIIMK Ha IPAKTHKE OpPUEHTUPOBAHHBIX 3aJja4ax
CamocTtosTenpHas pabora 4
Tema 7.17 Cogepxanue yaeOHOTO MaTepHrala
Pemenue 3a1a4. | OOBbEMBI U TUIOMIA U TTOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BpallleHus
MHororpanHukr  u  Tena | CaMocTosTenbHas paboTa 2
BpallleHus
Pazpgea 8. 14
IlepBooOpa3nas ¢yHKIUH,
ee MpUMEeHEeHue
Tema 8.1 Cogepxanue yaeOHOTO MaTepHrala OK-01, OK-02,
IlepBooOpazHas  QyHKUMHU. | 3agaya O BOCCTAHOBICHHWH 3aKOHA JBKXKEHHS [0 M3BECTHOM ckopocTH. IloHsTHE OK-03, OK-04,
[TpaBuna HaxOoXJeHusd | mHTerpupoBanusi. O3HAKOMIICHHE C TTIOHSATHEM WHTErpajia U MepBo0Opa3HOM 1i1s HyHKIIMH OK-05, OK-06,
epBOOOPa3HBIX y=f(x). Pemenue 3amay Ha CBsI3b MEPBOOOPA3HON M €€ TMPOU3BOJHOMN, BBIUYHUCIICHUE OK-07
nepBooOpazHoW g JaHHOW GyHKIMH. Tabmuma dopMmyn Uil HaXOXKIACHHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHUS IEPBOOOPA3HOI 2
CamocTtosTenpHas pabora
Tema 8.2 CogepxaHue yaeOHOTO MaTepuala
[Inomane  KpPHBOJNMHEHHOM | 3ama4u, MPUBOISAIINE K MOHITHIO ONPEIEIEHHOTO HHTErpalia — O BBIYMCIICHUH TUIOMIA H
Tpamneiuu. dopmyna | KpUBOJIMHEHHOM Tpareluy, O epeMeneHud TOUKU. [IoHaTHE onpeeIéHHOro HHTerpaa.
HrroTona — JleitOuuia ['eomerpuyeckuii W (PU3HYECKUH CMBICT ONpeaeNieHHOro wuHTerpaiga. dopmyna
Herorona— JleiiOuuiia 2

CamocTtosTenpHas pabora

Tema 8.3

Conepxanue yueOHOTO MaTepuaia
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Heonpenenennsriit u

Ilonsarue HCOMPCACIICHHOI'O UHTCTpaJia

OIpEEIEHHBIA HHTETPaIbl CamocrosrenbHas paboTta 2
Tema 8.4 Coneprkanne yaeOHOT0O MaTepuasa
[TonsiTue 00 ompeneneHHOM | ['eoMeTpUUECKHIA CMBICI OIPEICICHHOI0 HHTErpaia
UHTerpaje Kak miaonaay | CaMocTosTeNbHAs padoTa 2
KPUBOJIMHEWHOW Tparneruu
Tema 8.5 IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (CoAepkaHHe MPHUKJIIATHOIO
OnpeneneHHbIl UHTETpPAl B | MOMYJISA)
JKU3HU I'eomerpuueckuii cMbica onpeneneHHoro uarerpana. @opmysna Hetorona - JleiiOHuma.
Pemenne 3a1ay Ha mMpUMEHEHUE WHTErpayia Uil BBIYMCICHUS (U3MUYECKUX BEJIUYUH U
IoIaaei
CamocrosrenbHas pabora 4
Tema 8.6 Cogepxanue yaeOHOTO MaTepuala
Pemenune 3agad. | [lepBooOpaznas Gpynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npumenenue
ITepsooGpasnas ynkuuy, ee | CamocrosTenpHas padora 2
IPUMEHEHNE
Pa3zmen 9. 18
Crenenu " KOpPHH.
Crenennasi GyHKIHSA
Tema 9.1 CogepxaHue yaeOHOTO MaTepuala 2
Crenennasg  QyHKuus, ee | [JousTre KOPHSI N-Oi CTENEHH U3 ACUCTBUTENBHOTO unciia. DyHKIuu y = VX ux cBoiicTBa OK-01. OK-02
1 v v 9 b
CBOMCTBA u rpaduxu. CBoicTBa KOPHS N-Oi CTENIECHH OK-03, OK-04.
KoMmOuHHUpOBaHHOE 3aHATHE OK-05, OK-07
Tema 9.2 Coneprkanne yaeOHOT0O MaTepuaa 6
[IpeoOpazoBanue [IpeoOpazoBanre upparmoOHAIBHBIX BEIPAKCHUM
BBIDAKEHUHN C KOPHAMH n-0ii | CamocTosTeabHAs paboTa
CTENEHU
Tema 9.3 CogepxaHue yaeOHOTO MaTepuala
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CaoiicTBa CTENeHU c | IlonsiTue cremeHu C MOOBIM PAMOHATBHBIM TMOKa3aTeneM. CTemnmeHHble (YHKIHH, UX
palroOHaIbHBIM U | CBOICTBA U TrpaduKu
NeHCTBUTEILHBIM CamocTosTenpHas paboTa 2
MOKa3aTeNsIMU
Tema 9.4 Coneprkanue yaeOHOTo MaTepuaa
Pemenne wmppanuoHaNbHBIX | PABHOCHIIBHOCTh MPPALMOHATIBHBIX YPaBHEHWH W HEPaBEHCTB. METOABI MX pEIICHUS.
YPaBHEHUI U HEPAaBEHCTB Pewienne nppaliiOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
CamocTtosTenpHas pabora 4
Tema 9.5 Cogepxanue yaeOHOTO MaTepHralia
Crenenu u KopHU. | Onpenenenue creneHHou GyHKuuy. Mcronb3oBanue ee CBOMCTB MPHU PEIICHUH YPaBHEHUI
Crenennas GyHKIUSA U HEPaBEHCTB 2
CamocTtosTenpHas padora
Pa3znen 10. Iloka3areabHas 18
byukuus
Tema 10.1 Coneprkanne yaeOHOTO MaTepuaa
[Toka3zarenbHas QyHkuus, ee | CTenens ¢ MPOU3BOIBHBIM JICHCTBUTEILHBIM TOKa3aTeneM. Onpeienenne moKa3aTeIbHOM
CBOICTBA GbyHKIIMH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTeIbHON (DYHKITHH.
Pemenue nokazarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPApUIECKUM METOI0M
CamocTtosTenpHas pabora 4
OK-01, OK-02,
Tewma 10.2 CogepxaHue yaeOHOTO MaTepuala OK-03. OK.04
Pemenue [IOKa3aTeIbHbIX | PelleHne Mmoka3aTeabHBIX YpaBHEHHWH METOJOM YpaBHHUBAaHMsS TOKa3aTellel, METOJIOM OK-0 5’ OK-0 7’
ypaBHEHUH U HEPABEHCTB BBEJICHHS HOBOW IEepeMEHHOH, (YHKIIMOHATBHO-TpAQUUECKUM METOAOM. PerieHue ’
MOKa3aTeIbHBIX HEPABEHCTB 6
CamocTtosTenpHas padora
Tema 10.3 CogepxaHue yaeOHOTO MaTepuala
Cucrembl  IMOKa3aTeNbHBIX | PellieHre CHCTEM MOKa3aTeIbHBIX YPaBHEHU I
ypaBHEHHIA CamocTosTenpHas padora 4
Tema 10.4 Coneprkanne yaeOHOT0O MaTepuaa
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Pemenue 3a7a4. | Pemienne mokasarenbHbIX YpaBHEHUW METOJOM YpaBHUBAHUS MOKA3aTeIEed U METOAOM
[NoxazaTtenbHast QyHKIHS BBEJICHMS HOBOM IIEpEMEHHOM. Penienne noka3arebHbIX HEPaBEHCTB
CamocrosiTenpHas padbora 2
Paszgen 11. Jlorapudgmnbl. 30
Jlorapupmmnueckasi
byHkus
Tema 11.1 Cogepxanue yaeOHOTO MaTepHrala
Jlorapudpm yuciaa. | Jlorapudm umncna. JlecATHUHBIN U HATYPAIbHBINA JOrapu(Mbl, YUCIIO €
JlecATHYHBIN U HATYypalbHBIA | CamocTOosATENbHAs paboTa
JorapuMbl, YUCTIO € 4
Tema 11.2 Coneprkanne yaeOHOT0O MaTepuaa
CaoiicTBa aorapudmos. | CBoiictBa orapudmos. Onepanus JorapuGMUPOBaHUSI.
Onepanus CamocTtosTenpHas pabora 6
JorapupMUpPOBAHUS
Tema 11.3 Conepskanne yueOHOro MaTepuasa OK-01, OK-02,
Jlorapudmuueckas pyHkuus, | Jlorapudmudeckast QyHKIHS U e¢ CBOHCTBA OK-03, OK-04,
€€ CBOMCTBa CamocrosrenbHas pabora 4 OK-05, OK-07
Tema 11.4 Coneprkanue yaeOHOTO MaTepuaa
Pemenue norapudmuueckux | Ilonstue norapudmudeckoro ypaBHeHus. Onepaiysi MOTCHIUPOBAaHKS. TPH OCHOBHBIX
YPaBHEHUH U HEPABEHCTB METO/a PEUICHHs JOrapuPMHUUECKUX YpaBHEHUN: (YHKIIMOHAIBHO-TpapUUECKUil, METO
NOTEHIIMPOBAHUS, METOJI BBEICHUS HOBOM nepeMeHHOH. Jlorapudmuueckiue HepaBeHCTBa
CamocrosTenbpHas padora 8
Tema 11.5 Coneprkanne yaeOHOT0O MaTepuaa
Cucremsl J1orapu)MUYECKUX | AJITOPUTM  PEHICHUS CHUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JIOraprU(pMUUIECKUX
YpaBHEHUH YPaBHEHUH U HEPABEHCTB
CamocTtosTenpHas padora 2

Tema 11.6

[MpodeccuoHaIbHO-OPHEHTUPOBAHHOE Cco/lepkaHMe (COAep:KaHUe NPHUKJIIATHOTO
MOYJISA)
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Jlorapu¢msl B TpuUpoae U

[Ipumenenne norapugma. Jlorapupmudeckas crnupaib B npupone. Ee matematuueckue

TEXHHKE CBOMCTBA 4
CamocrosiTenpHas padbora
Tema 11.7 Coneprkanne yaeOHOT0O MaTepuaa
Pemenue 3anad. | Jlorapupmudeckas ¢pyHkuus. Pemenne npocteimmx gorapuMUIecKuX ypaBHEHUH
Jlorapu@msl. CamocrosrenbHas paboTta 2
Jlorapudmuueckas GpyHKIUSA
Pa3znen 12. 10
MHuo:xecTBa. DJ1eMEeHThI
Teopuu rpados
Tema 12.1 Coneprkanne yaeOHOT0O MaTepuaa
MHoxecTBa ITonsitue MuoxkectBa. [TogMHOXkecTBO. Onepanuu ¢ MHOKECTBAMH
CamocTtosTenpHas pabora 2
Tema 12.2 IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/ep:KaHUe (CoAepkaHHe MPHUKJIIATHOIO
Ornepanuu ¢ MHOXKECTBaMU MOIYJIs1)
Onepanuu ¢ MHOKecTBaMU. Perienne npukiaaHbix 3a1a4
CamocrosrenbHas pabora 2
Tema 12.3 Cogepxanue yaeOHOTO MaTepuala
I'pads [onsarue rpada. CBsa3ublii rpad, 1epeBo, LUK rpad Ha MI0CKOCTH
CamocTtosTenpHas pabora 4
Tema 12.4 Coneprkanne yaeOHOT0O MaTepuaa
Pemenune 3anay. MHOXecTBa, | Onepanuu ¢ MHOXKecTBaMu. ONHUCaHWE PEabHBIX CHUTYalluid C TIOMOIIBIO MHOYECTB.
I'padsl 1 ux npuMeHeHMe [Ipumenenue rpadoB K pelICHHUIO 3a/1a4
CamocTtosTenpHas padora 2
Pazgen 13. DaeMeHTHI 26 OK-01, OK-02,
KOMOMHATOPUKH, OK-03, OK-04,
CTATUCTUKH H  TEOPUH OK-05, OK-07

BEPOATHOCTEM
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Tema 13.1 Cogepxanue yaeOHOTO MaTepHralia

OcHOBHBIE nousaTus | IlepecraHoBKH, pa3MeLICHHsI, COYETAHUSI.

KOMOWHATOPUKH CamocrosTenbHas paboTta

Tema 13.2 Coneprkanne yaeOHOT0O MaTepuaa

CobpiTHE, BEPOATHOCTH | COBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOATHOCTH CYMMBI COOBITHIA.
coOpitusa.  CnokeHue U | YCIIOBHAsi BEPOSITHOCTh. 3aBUCHUMBIC M HE3aBHCUMBIC COOBITHS. TEOpeMbl 0 BEPOSITHOCTH

YMHOKECHHE BEPOSATHOCTEN

MIPOU3BEICHUST COOBITHIA.

CamocTtosTenpHas pabora

Tema 13.3
BeposTHOCTh B
poeCCHOHANIBHBIX 3a]1a9ax

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcOJepPKaHue (ColepsKaHue TPHUKJIATHOIO
MOYJISA)

OTHOCUTENbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE

ompezeneHue BeposTHOCTU. OI[eHKa BEPOSTHOCTU COOBITHS

CamocTtosTenpHas pabora

Tema 13.4 Coneprkanne yaeOHOT0O MaTepuaa
JuckpeTHas ciydaiiHasg | Buael ciaydaitHeix BenmuumH. OmnpejesieHue JUCKPETHOW CIydailHOW BEIMYWHBI. 3aKOH
BEJIMYMHA, 3aKOH €e | pacnpenesieHusl JUCKPETHOM ClydyailHOW BEIWYUHBI. Ee 4hCiIoBbIe XapaKTEPUCTUKHU
pacnpeneneHus CamocTtosTenpHas pabora
Tema 13.5 CogepxaHue yaeOHOTO MaTepuala
3anauun MareMaTudeckoil | Bapuanmonnsiit psa. [lomuron yactor u rucrorpamma. CTaTUCTUYECKHE XapaKTEPUCTHKH
CTaTUCTUKU psna HaOMI0AaeMbIX JaHHBIX

KoMmOuHHUpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcOJepKaHue (ColepsKaHue MPHUKJIATHOIO
CocraBnenue  TabmuI ¥ | MOXYJIA)

JMarpaMM Ha MPaKTHKe

[lepBuuynast 00paboOTKa CTATHCTUYECKUX MaHHBIX. ['paduueckoe HX MpencTaBlICHUE.
HaxoxxneHne cpeHIX XapaKTepUCTUK, HAOII0IaeMbIX JJAHHBIX

CamocrositenpHas padbora

Tema 13.7

Copneprkanue yueOHOTO MaTepraa
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Pemmienne 3amad. DeMEHTHI

OnemeHThl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH cOObITHA. ClIOKEHHE U YMHOKEHUE

KOMOWHATOPUKH, CTATUCTHKH | BEPOATHOCTEH
Y TEOPUH BEPOSITHOCTEMN CamocTtosaTenbHas padorta 2
Paznen 14. YpaBHeHuss u 28
HEPaBeHCTBA
Tewma 14.1 Cogepxanue yaeOHOTO MaTepHrala
PaBHOCHIIBHOCTE ypaBHEHMH | PaBHOCHMIIBHOCT ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
U HepaBeHCTB.  OOIIME | paBHOCHIIBHBIX MEPEXO/aX B ypaBHEHHSAX W HepaBeHCTBax. OOILIHE METOIBI PEIICHUS
METO/Ibl PEILICHUS YpaBHEHHMIA: TIepexo]l OT paBeHCTBA (DYHKIIMI K PaBEHCTBY apryMEHTOB /IS MOHOTOHHBIX 4
GYHKIMA, METOJ Pa3joKEHUS Ha MHOXKHUTEIH, METOJ BBEICHUS HOBOW IEPEMEHHOM,
GYHKIIMOHATBHO-TPAQUUECKUA METO]T
CamocrosiTenpHas padbora
Tewma 14.2 Cogepxanue yaeOHOTO MaTepHrala
I'papuueckuit meTox | O0Imue METOAbl pelIeHHs HEPaBeHCTB: MEpPexXo]] OT CPaBHEHMs 3HAUCHWH (QYHKUIUH K OK-01, OK-02,
peuienus YPaBHEHMH, | CDAaBHEHMIO 3HAYCHUH AapryMEHTOB JUIi MOHOTOHHBIX (DYHKLIHH, METOJ] WHTEpPBAJIOB, OK-03, OK-04,
HEPaBEHCTB (GyHKUMOHAIBHO-Tpaduuecknii meron. I'paduueckuii mMeron pemieHus: ypaBHEHUH U OK-05, OK-06,
HEPABEHCTB 4 OK-07
CamocrositenpHas padbora
Tewma 14.3 Cogepxanue yaeOHOTO MaTepuala
VYpaBuenus u HepaBeHcTBa ¢ | Onpenenenue Moayns. PackpeiTue Moy no onpeaenenuto. [Ipocteiinie ypaBHeHUS U
MOJlyJIEM HEPaBEHCTBA C MoJyJieM. [IpuMeHeHe PaBHOCUIIBHBIX IEPEXO0/I0B B OIIPEIEICHHBIX TUIIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM 6
CamocrosiTenpHas padbora
Tema 14.4 Coneprkanne yaeOHOT0O MaTepuaa
VYpaBHEeHUs ¥ HEPABEHCTBA € | 3HAKOMCTBO ¢ napameTpoM. IIpocreiimure ypaBHEHUsI U HEPABEHCTBA C MApaMETPOM
napaMeTpamu KomOunupoBanHoe 3aHstue 4
Tewma 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcOJepPKaHue (ColepsKaHue TPHUKJIATHOIO

MOYJISA)
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CocraBnenne U penieHue | PemeHne TeKCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COACPIKAHUS
npodeccuoHanbHbIX 3amad ¢ | CamocTosATeabHAs paboTa 6
IIOMOILBIO YPAaBHEHUHN

Tema 14.6 Coneprkanne yaeOHOTo MaTepuaa

Pemenne 3amau. YpasHenus | OOnme MeToAbl pElIeHHs] ypaBHCHHW. YPaBHEHUS W HEPAaBEHCTBA C MOXYJIEM U C
U HEpaBEeHCTBA napameTpamu

CamocrosrenbHas paboTta 2
[MpomexyTounasi arrecTanus (JK3aMeH) 4
Bcero: | 340
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCTIeYeHH0:
Peanm3zanus mporpaMMbl AUCHIUIUIMHBI TPEOYET HATMYHS YI€OHOTO KaOWHETa MaTEeMaTHKH.
ObopynoBanue yaeOHOTO KabUHeTA:

- IOCA/IOYHBIE MECTA 110 KOJIMYECTBY O0YUAIOIINXCS;

- pabouee MeCTO IpernoiaBaTes;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJIaHusl JUTI KOHTPOJIBHBIX PadoT;

- po(heCCHOHATLHO OPUCHTUPOBAHHBIC 3a/IaHUS;

- MaTepHUalTbl IK3aMeHa.

TexHu4eckne cpecTBa 00yIeHUs:

- IEPCOHAIILHBII KOMITBIOTED C JIMICH3HOHHBIM IIPOTPAaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UnpopMannoHHOe oOecrnedeHre peaJu3aluu NpPOorpaMmMbl

Jlist peanu3anuy nporpaMMbl OMOIMOTEYHBIN (POHT 00pa30BaTEIIbHONW OpPraHU3aIlid UMEeT
AJIEKTPOHHBIE  OOpa3oBaTelbHblE H WH(MOPMAIMOHHBIE PECYPChl, PEKOMEHIOBAHHBIC LIS
UCTIOJIB30BaHUs B 00pa30BaTEIHLHOM MPOIIECCE.

3.2.1. OcHOBHBbIE U31aHUS

1. Maremaruka: anrebpa U Hauana MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus: 10-
11 xmaccel: 6a30BbIif U yrinyonéuusiil ypoBau : yueOnuk / JI. C. Aranacsan, B. @. byrysos, C. b.
Kanomues [u np.]. — 11-e u3g. — Mocksa : [Ipocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — Tekcrt : anmexktponHsbIii // [{ludposoit obpazoarenbubiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/132455.html

2. Maremaruka: anredpa u Hayajga MaTeMaTHYECKOT0 aHAIIN3a, TeOMETpHs. Anredpa 1 Hadasa
MatreMatndeckoro anaiamsa. 10-11 kmaccel: 6a30BbIM U yriryOn€HHBIM ypoBHHU : yueOHmk / L. A.

Anumos, 10. M. Komsrun, M. B. Tkauésa [u ap.]. — 11-e uzg. — Mocksa : [Ipocsemienue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — Tekcr : anextponnslii // LludpoBoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132452.html

3.2.1. JlonoJTHUTEIbHbI€ HCTOYHUKHU

1. Marematuka. AnreOpa 1 Hayaja MaTeMaThdeckoro ananmsa. 10 kimacc: 6a30BbIid YPOBEHB
: yaeOnuk / A. I'. Mep3nsik, 1. A. Homuposckuid, B. b. Tlomonckuii, M. C. Skup ; mox penakiuei B.
E. ITononsckoro. — 8-e u3a. — Mockaa : [Ipocsemenue, 2022. — 370 ¢. — ISBN 978-5-09-101577-
5. — Texkct : anextponnsiit // Lludposoii oopazoBatenpHbIid pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132381.html

2. MaremaTuka. AnreOpa ¥ Hayasia MaTeMaTHueckoro ananusa: 11 kmacc: 6a30BbIi ypOBEHB

: yueOnuk / A. I'. Mep3nsk, Jl. A. Homuposckuid, B. b. [Tonorckuit, M. C. Sxup ; moxn penakuuei B.
E. [logonsckoro. — 6-e uzn. — Mocksa : [Ipocsemenune, 2022. — 290 ¢. — ISBN 978-5-09-101578-
2. — Texcr : anextponnsiii // Lludporoit o6pazoBaTenbHbIid pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132382.html

3. Marematuka. ['eomerpus: 10 kmacc: 6a30BbIi ypoBeHb : yueOHUK / A. I'. Mep3msk, /1. A.
Homuposckuii, B. b. [Tononckuii, M. C. SAkup. — 5-e u3za. — Mocksa : [Ipocsemenue, 2022. — 208
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c. — ISBN 978-5-09-101579-9. — Texkcr : anextponnsiii // [{ludpoBoit oOpazoBaTenbHbBIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132391.html

4. Matemaruka. ['eomerpus: 11 kiacc: 6a30BbIii ypoBeHb : yueOHUK / A. I'. Mepamsk, . A.
Homuposckuii, B. b. [Tononckuit, M. C. SAxup ; nox penakunueit B. E. [Togonsckoro. — 6-e uzg. —
Mockaa : IIpocemienue, 2022. — 208 c. — ISBN 978-5-09-101580-5. — Tekcr : 37eKTpOHHBIH //
[Mudposoit o0pa3oBaTenbHBIE  pecypc IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/132393.html

5. llapeirun, U. @. MaTtemaTtuka: anredpa v Hayajga MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.

I'eometpus: 10-11 knaccel: 6a30BbIi ypoBeHb : yueOnuk / . @. laperua. — 10-e u3a. — MockBa
: IIpocBemienue, 2022. — 240 c. — ISBN 978-5-09-101576-8. — TekcT : anexktpoHHbIi // Hudposoii
obpa3zoBarenbHbIil pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132392.html

6. MaremaTuka: anredpa v Hauaiaa MaTeMaTUYECKOTO aHallM3a, rTeoMeTpusi. Anrebpa 1 Hadana

MareMaTHueckoro aHanmuza: 11 kmacc: 0a3oBblii ypoBeHb. B 2 wactsax. Y.l : yueOnux / A. T.
Mopakosuuy, I1. B. Cemenos, JI. A. Anexcanapona, E. JI. MapgaxaeBa. — 2-e¢ u3a. — Mocksa :
[Tpocsemenue, 2022. — 224 ¢. — ISBN 978-5-09-102094-6, 978-5-09-101592-8 (u.1). — Teker :
anexktpoHHed // Iludposoit obOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132385.html

7. MaremaTuka: anredpa v Hauanaa MaTeMaTHUYeCKOTO aHallu3a, reoMeTpusi. Anrebpa 1 Hadana

MareMaTHueckoro aHanmuza: 11 kmacc: 0a3oBblii ypoBeHb. B 2 wactsax. U.2 : yueOnuk / A. T.
Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. Mapnaxaea. — 2-e uza. — Mocksa :
[Ipoceemenue, 2022. — 208 c. — ISBN 978-5-09-102094-6, 978-5-09-101593-5 (u.2). — Tekcr :
anexktpoHHed // Iludposoit obOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132386.html

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHHWA JTUCIUIIJIMHDbI

KOHTpOI1b 1 OLIEHKa pacKphIBAIOTCS YePE3 NUCLHUIUIMHAPHBIE PE3YJIbTAThl, YCBOCHHBIE 3HAHUS
U npuoOpeTeHHBbIE CTYyAGHTAaMH YMEHHMs, HamlpaBieHHble Ha (opMupoBaHue oOIMX U
npo¢ecCHOHATBLHBIX KOMIIETEHIIHHA

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIIHS MepPONpPHUSITUSE

OK 01. Beibupats criocoOsbI P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
pelIeHus 3a1a4 1.6 YcrHbIi onpoc
npodeccroHanbHOM P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaremaTudeckuii
NEITENbHOCTHU 2.6 IUKTAHT
MIPUMEHUTEIBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NuauBunyansHas
pPa3IMYHBIM KOHTEKCTaM P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7 | camocTosTeIIbHAS

I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota

P5, Temrsr 5.1,5.2 [IpencraBnenue

P 6, Temrr 6.1,6.2,6.3,64,6.5,6.6, pe3yabTaToOB
6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 MPaKTUYECKUX padoT
P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6, 3amura TBOPYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3amura

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

P 10, Temsr 10.1, 10.2, 10.3,10.4 KonTtposbHas padota
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P11, Temmr 11.1,11.2, 11.3 I1-o/c, Brimonaenne

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHAIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3, 12.4 3aJaHuH

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

13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 1.6 YcrHbIi onpoc
IIOMCKa, aHaIn3a U P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaremaTudeckuii
WHTEpHpEeTaIun 2.6 IUKTAHT
uHpopmManuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyansHas
nH(pOpMaMOHHBIE P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7 | camocTosTeIIbHAS
TEXHOJIOTUH IS I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
BBIITOJIHEHUS 327129 P5, Temrr 5.1,5.2 [IpencraBnenue
npodeccroHanbHOM P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaToOB
JIEeITEILHOCTU 6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 MPaKTUYECKUX padoT

P7 Temer 7.1,72,7.3,74,7.5,7.6, 3amura TBOPYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

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

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

P 10, Temsr 10.1, 10.2, 10.3,10.4 KontposbHas padota

P11, Temsr 11.1,11.2, 11.3 IT-0/c, Brimonnenue

11.4,11.5, 11.6 I1-o/c, 11.7 9K3aMEHAIIMOHHEIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHu

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. [IimanupoBaTh 1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peann3oBbIBaTH coOcTBeHHOE | 1.6 VYeTHbII onpoc
po¢eCCHOHANTBHOE U P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTemaTnueckuii
JINYHOCTHOE Pa3BUTHE, 2.6 IUKTAHT
NPEINPUHUMATETCKYIO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
JIeSITEILHOCTD B P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | caMmocTosTEIbHAS
npodeccuoHanbHOU chepe, IT-o/c, 4.8,4.9,4.10,4.11 paborta
HCIIOJIb30BaTh 3HAHMUS 10 P5, Temrr 5.1, 5.2 [IpencraBnenue
(hMHAHCOBOM TPAMOTHOCTH B P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, pe3yJIbTaTOB

PA3JINYHBIX ) XKU3HCHHBIX
CUTyalusx

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, 6 Tems1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
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 IT-o/c, 13.6

NPaKTUYECKUX paboT
3anmTa TBOPYECKUX
pabot

3amura
WHINBUTYaIbHBIX
MIPOEKTOB
KonTtponbHas pabora
Brimonaenune
DK3aMCHAIIMOHHEIX
3aJaHui
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 04. DddexTruBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHbII onpoc
MartemMaTudecKuit
JIMKTaHT
NunuBuayanbHas
CaMOCTOSATCIbLHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
NPaKTUYECKUX paboT
3anmra TBOPYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16, 7.17 3amuTa

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyaJIbHBIX

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTtponsHas padora

P11, Temmr 11.1,11.2, 11.3 I1-o/c, Brimonaenne

11.4,11.5,11.6 I1T-o/c, 11.7 9K3aMEHaIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3, 12.4 3aJaHuH

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

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcrHbIi onpoc
KOMMYHUKAIAIO Ha P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaremaTuyeckuii
rOCYJIapCTBEHHOM S3bIKE 2.6 IUKTAHT
Poccuiickoit denepanuu ¢ P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NuauBunyansHast
y4eTOM 0COOCHHOCTEH P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7 | camocTosTeIIbHAS
conmaibHOro U Kyastypaoro | Il-o/c, 4.8, 4.9, 4.10, 4.11 pabota
KOHTEKCTa P5, Temrsr 5.1,5.2 [IpencraBnenue

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | pe3ynbTaroB

1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o0/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7 Temer 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,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, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIUBUAYaJIbHBIX
MPOEKTOB
KontponbHas padota
Brimonuenue
9K3aMEHAIIMOHHBIX
3aJJaHUN
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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, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
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

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 06. IIposBasaTh
IPaXTaHCKO-
MaTPUOTUYCCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MOBEJICHHE HA
OCHOBE TPaTUITHOHHBIX
0011IeUeIOBEUEeCKUX
IICHHOCTEH, B TOM YHCJIIE C
YYETOM TapMOHH3AIHH
MEKHAIIMOHAJILHBIX U

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,

1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temer 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

TectupoBanue
YcrHbIi onpoc
MareMaTu4ecKui
JHUKTAHT
NuauBunyansHast
CaMOCTOSATEIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT

MEXKPETUTHO3HBIX 3amuTa TBOPUYECKHUX
OTHOIIIEHUH, TPUMEHSTh pabor
CTaH1apThl 3amura
AHTUKOPPYIIIHOHHOTO WHIUBUTYJIbHBIX
IIOBEJICHUS MIPOEKTOB
KontponbHas padota
Brinmonuenue
9K3aMEHAIIMOHHBIX
3alaHu
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHUIO OKPYKaKoLIeH 1.6 VYeTHbII onpoc
cpenbl, pecypcocoepexkenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c, | MaTemaTudeckuii
MPUMEHSITh 3HAHHSI 00 2.6 IUKTAHT
N3MEHEHHUH KJIMMaTa, P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
MIPUHIIHAITEI OEPEKITUBOTO P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | caMocTosTEIbHAS
MPOM3BOJICTBA, Y3 (HEKTUBHO IT-o/c, 4.8,4.9,4.10,4.11 paborta
JEHNCTBOBATH B PS5, Temrr 5.1, 5.2 IIpencrasienue
YPE3BBIYANHBIX CUTYAIUAX P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, pe3yJIbTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 T1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,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, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

NPaKTUYECKUX paboT
3anura TBOPYECKUX
pabot

3amura
WHIBUTYaIbHBIX
MIPOCKTOB
KonTtponbHas pabora
Brimonaenne
DK3aMCHAIIMOHHBIX
3aJaHui
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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

5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS OBYYAIOIINUMUCA
YUYEFHOU JUCHUILJIMHBI B YACTHU JOCTUKEHUA TUUYHOCTHBIX

PE3YJIbTATOB
JIMYHOCTHBIE Pe3yJbTaThl Koa in4HOCTHBIX
peajn3anuy NporpaMMbl BOCIIUTAHUSA pe3yJabTaToB
(Oeckpunmoput) peaju3anuu
NPOrpamMMbl
BOCIIMTAHUS
Oco3Haronmii ce0s rpakJaHUHOM U 3allIITHUKOM BEJTMKOU CTpaHbI. JIP 1
[IposiBRAOIMNN aKTUBHYIO TPAXAAHCKYIO MTO3ULIMIO, IEMOHCTPUPYIOLIUN
MIPUBEPKEHHOCTh MPUHLUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH AaKTHBHBII M YYacCTBYIOUIMH B CTYJEHYECKOM U JIP 2

TCPpUTOPUATIBHOM CAMOYIIPABJICHHMM, B TOM YHCJIC Ha YCIOBHUAX
100pOBOJIBYUECTBA, MPOAYKTUBHO B3aUMOJICHCTBYIOINA M YIaCTBYIOITUH
B JCATCIIbHOCTHU OGH.IGCTB@HHBIX OpFaHHBaHHﬁ.

CoOnromaroniii  HOpPMBI ~ TPABONOPSAIKA,  CIEAYIOUIMH  Haeanam
TPaKIAHCKOTO OOIIECTBa, 0OECIeYeHsT 0€30MacHOCTH, TpaB U CBOOO.T
rpaxgad  Poccun. JloAnpHBIM K yCTAaHOBKAM M HPOSIBICHUSAM
MpeicTaBuTeNe  CyOKyJlbTyp, OTIMYAIONMH WX OT Tpymm JIP 3
JNECTPYKTUBHBIM M J€BUAHTHBIM IOBEJEHUEM. JleMOHCTpUpPYIOLIUIT
HENpUATAE W MPEIyNpPeKJAIOIUNA COLMAIBHO OIACHOE IOBEACHUE
OKPY’KAIOIIUX.

[IposiBisitomnii M1 AEMOHCTPUPYIOUIMIA YBAXKEHUE K JIIOJAM TpyAa,
OCO3HAIOIIMK LEHHOCTh CcOOCTBeHHOro Tpyna. Crpemsmuiics K

(OpMHPOBAHHUIO B CETEBOW CpeAe JIMYHOCTHO MU HPOPECCHOHATBHOIO P 4
KOHCTPYKTHUBHOTO «1IU()POBOTO CIIe/1ay.

JIeMOHCTpUPYIOIMIT ~ TPUBEP)KEHHOCTh K POAHOM  KYJIBTYPE,
UCTOpPUYECKON MaMATH Ha OCHOBe JI00BM K PomuHe, poaHOMY Hapomy, JIP 5
Majou ponuHe, IIPUHATHIO TpaIULIMOHHBIX LIEHHOCTEN
MHOTOHaIlMOHAJIbHOI0 Hapoaa Poccuu.

IIposBastomuii yBaXKeHHUE K JIFOASIM CTApLIETO TOKOJIEHUS U TOTOBHOCTD K JIP 6

YYaCTHIO B COITMATILHOM MOJJEPIKKE M BOJIOHTEPCKUX JIBHYKCHHSX.

Oco3HaromMii  NPUOPUTETHYIO  LIEHHOCTh  JINYHOCTU  YEJIOBEKA;
yBaXKaloOIMi COOCTBEHHYIO U UYXYIO YHHUKJIBHOCTH B Pa3IMYHBIX JIP 7
CUTYyallUsX, BO BceX OpMax M BUIAX JEATEIbHOCTH.

[IposiBisitomMii ¥ IEMOHCTPUPYIOMIMK YBaXXE€HHE K MPEACTABUTEISIM
Pa3JINIHBIX 3THOKYJIBTYPHBIX, COOUAJIbHBIX, KOH(I)GCCI/IOHEUIBHBIX " UHBIX
rpynit. ConpuyacTHeIM K COXPAHEHHUIO, MPEYMHOXXEHUIO U TPAHCISLUU JIP 8
KYJIbTYPHBIX TPAIULUNA U LICHHOCTEH MHOIOHALIMOHAIILHOIO POCCUICKOTO
rocyAapcTBa.

CobOmromaromuii ¥ MPOTMAraHAUPYIONIMK  TpaBWja 30POBOTO |
O6e3omacHoro o0Opa3a JKW3HH, CIOpPTa; MpenyNnpexalomuil  1udo
MPEOJI0JICBAIONINN 3aBUCUMOCTH OT aJKOToJisl, Tabaka, MCUXOAKTHBHBIX
BEUIECTB, a3apTHbIX urp U T.A1. CoXpaHAOIMN ICUXOJIOTHYECKYIO

JIP 9
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YCTOﬁqHBOCTB B CUTYaTHBHO CJIOKHBIX HUJIU CTPEMUTCIIBHO MEHAIOMUXCA
CUTYyallHuAX.

3aboTAmuiics 0 3aluTe OKPYXKAIOIIEH Cpebl, COOCTBEHHON M UYKOH

N JP 10
0€30MaCHOCTH, B TOM 4YHciie HH(POBOIi.
[TposiBasitomnii  yBa)kKeHHE K JCTETHUYECKUM IIEHHOCTSM, O0O0JIaqaroninuii JIP 11
OCHOBAMH 3CTETHUYECKOU KYJIbTYPBHI.
[IpuHuMaronmMii ceMEeNHbIE LEHHOCTH, TOTOBBIM K CO3JIAHUIO CEMBH W
BOCIUTAHUIO JIETEW; JEMOHCTPUPYIOIINA HEMPUATHE HACHIIHS B CEMBE, JIP 12

yxoga OT pOI[I/ITeJII:CKOI\/'I OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHHUH CO
CBOMMH JC€TbMH U UX (bl/IHaHCOBOFO COZCPIKAHN.

JInuyHOCTHBIE pe3yJIbTaThI

peanu3alnuy NPporpaMMbl BOCIIUTAHMS, ONpe/ie/IeHHbIe 0TPacJeBbIMU TPeOOBAHUSAMH

K /1eJIOBBIM KayecTBaM JUYHOCTH (IPU HAJIMYHN)

Cobnronaronuii B cBoei MpoeCCHOHATBHON JeATENPHOCTH STUUECKHE
MPUHIIMITBL: YeCTHOCTH, HE3aBUCUMOCTH, TPO(HECCHOHATLHOTO
CKETTUITU3MA, TIPOTHBOJICHCTBHUS KOPPYIIIUU U SKCTPEMHU3MY,
OGH&I[&IOH.II/II‘;I CUCTCMHBIM MBIIIJICHUCM U yMeHI/IeM HpI/IHI/IMaTI: pemeHHe
B YCIIOBHUSIX PUCKA U HEOIPEICTICHHOCTH

JIP 13

["'0TOBBII COOTBETCTBOBATH OKUAAHUAM pabOTOAATENCH: TPOCKTHO-
MBICIISIIIHN, Y)PEKTUBHO B3aUMOACHCTBYIONTUH C YiieHaAMHU KOMaH/IbI 1
COTPYAHUYAIONINI C IPYTUMH JIFOIbMH, OCO3HAHHO BBITOJHSIOIINI
npodeccuoHaIbHbIC TPEOOBAHMS, OTBETCTBEHHBIN, TYHKTYaTbHBIMH,
JTUCUUTUIMHUPOBAHHBIH, TPYIOTIOOMBBIN, KPUTHUECKH MBICISIINHT,
HAIICJICHHBIN HA JOCTUKEHUE MOCTABJIECHHBIX 1EJIEH; TEMOHCTPUPYIOIIHI
pohecCHOHABHYIO JKU3HECTOHKOCTh

JIP 14

OTKPBITHIH K TEKYIIUM H MEPCIEKTUBHBIM U3MEHEHHUSM B MUPE TPYy/a U
npodeccuit

JIP 15
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