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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON JUCIHUITIJIMHBI
«I11.01 MATEMATHUKA>»

1.1. MecTro AMCHUILINHBI B CTPYKTYpe OCHOBHOI NpodeccnoHa/IbHOI 00pa3oBaTeIbHOI
NPOrpaMMblI
Oo6meobpazoBatenbHas nuciuiuimaa bJ[.12 Marematuka siBisieTcss 00s13aTeIbHON YacThiO
001eoOpazoBaTeIbHOrO IUKIa oOpazoBaTenbHOU mporpammel CITIO B cootBercTBHM ¢ DI'OC
no cnenuansHoctu 09.02.07 MHpOpMaLMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
OOb1eobpa3oBareabHas IUCLUILIMHA UMEET IPAKTUYECKYI0 HAIPaBICHHOCTb U UCIIOJIb3YeT
MEXITpEeIMETHBIE CBsA3U ¢ nuctumanaaMu bJ1.13 ®usnka.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIINHBI:

1.2.1. Heap AMCHUIIHHBI

Copepxanuie mporpaMMmbl o0meodpazoBatenbHol aucuuiuinasl bJ[.12 Marematuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yUeHUsl B cOOTBeTCTBHH ¢ TpeboBanusmMu ®I'OC
COO c¢ yuerom npodeccronanibHo HarpasienHnoctn @I'OC CIIO.



1.2.2. IInanupyemMsble pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTebHOH TUCHUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA HMeeT npu GpopmupoBanuu u passutun OK u ITK.

Oco0oe€ 3HaueHne
TUCIUILTNHA UMEET TIPH
(hOPMHUPOBAHUHU U PA3BUTHH
OK u IIK

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bribupats criocoosl
pelIeHus 3a1aq
npodeCCUOHATBLHON
JeSTeIIbHOCTH
MPUMEHUTEIIBHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYAY,
MacTepCTBa, TPYIOII00UE;
- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIbHOCTH
TEXHOJIOTUYECKOW M COLMAaJIbHOW HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMHPOBaTh, IUIAHUPOBATh U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;
- UHTEpeC K pa3IMYHBIM chepam
npodeccCHOHATEHOM JIeATEIILHOCTH,
OBnanenue YHHUBEPCATbHBIMU
MMO3HABATEIbHBIMH JIEHCTBUSIMU:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:
- CaMOCTOSITEIIBHO (dhopMynpoBaTh )41
aKTyallu3upoBaTh MpPoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATh CYLIECTBEHHBIH MpU3HAK WU
OCHOBAaHHSI Il CpaBHEHUS, KIacCH(PUKAIMHU U
0000IIECHMS;

- ompenensaTh UeTu JeATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
- BBIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE pE3yJbTaTOB LEJSIM, OLICHUBATH
PHUCKH TOCTIEACTBUMN JACSITEIHHOCTH;

OCO3HAaHHUE L CHHOCTU

yueOHBIMH

3a1aBaTb

- pa3BUBATb KPCATUBHOC MBINUJICHUC MPHU PCUHICHUN

-BJIaJIETh METO/IaMH JI0KA3aTeNbCTB, AITOPUTMAMU PEIIECHUS
3aa4; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMbI, IPUMEHATh UX, IPOBOJIUTH JJOKAa3aTeIbHbIC
paccyXKIeHUs B XOZI€ PELICHUs 3a/ay;

- YMETb ONIEPUPOBAThH MOHATHSIMHU: CTETIEHb YUCIIA, JOrapupm
YKCJIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHus BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb ONIEpPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,
UppalUOHaJIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
J0orapu(pMUUEcKue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEepPUPOBATH MOHATHAMMU: (PYHKINS, HETIPpEphIBHAS
(GyHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpaJl; yMETh HaXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(yHKIUH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIEN0BATh B
HNPOCTEHIINX CIy4asxX (YHKLIMU HA MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINI; CTPOUTH
rpaduKyu MHOTOYJICHOB C HCIOJIb30BAHUEM arllapara
MaTeMaTHYeCKOI0 aHalln3a; MPUMEHATh MPOU3BOIHYIO MPU
pELIEHNN 3a7jad Ha IBUJKEHUE; pelIaTh NPaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaMOOJIbIIINE U HAUMEHBIIIHNE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSAMU: palliOHaNIbHAs (QYHKIHS,
nokaszatesbHast QyHKIMSL, CTeneHHast QyHKIMS,




KU3HEHHBIX TIPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIaJICTh HaBBIKaMH y4eOHO-HCCIIEIOBATEIBCKON U
MIPOEKTHOM JEATEIHbHOCTH, HaBBIKAMH pa3peIleHUs]
npo0em;

- BBISBIATh TNPUYNHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3MpOBATh 3ajlauy, BBIIBUTATh THIIOTE3Y €€
pelIeHus, HAXOUTh apryMEHTHI ISt
JI0Ka3aTelbCTBA CBOWX YTBEPXKICHHIA, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3HMPOBATH TOJYYCHHBIC B XOJC pEIICHUS]
3a/la4dl  PEe3yNIbTaThl, KPUTHUYCCKH OICHUBATh HX
JOCTOBEPHOCTh, IMPOTHO3MPOBAThH H3MCHEHHE B
HOBBIX YCJIOBHUSX;

-- YMEeTh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- yYMEThb WHTEIPUPOBATh 3HAHUS U3 Pa3HBIX|
MpeAMETHBIX 00JIaCTeH;

- BBUIBMIaTh  HOBBIC  HJCH,  IIpeljaraTh,
OpI/IFI/IHaHI)HI)IG IIoaXOAbl 1 pemeHI/m;

u CIIOCOOHOCTD 1704 HCIIOIL30BaHUsA B

IT0O3HABATEJIBHON U COLMAIBHON IPAKTUKE

norapupmMuueckas GyHKIHSI, TPUTOHOMETPUYECKUE (YHKIIUH,
oOpaTtHbIe GYHKUINHU; YMEHHE CTPOUTH TPAPUKH U3ydECHHBIX
(GyHKIUH, UCTIONIB30BaTh IpadUKK MPU U3yYEHUH MPOIIECCOB U
3aBHCUMOCTEH, IPU PEUICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
IPEeIMETOB U 3a]1a4 U3 peabHOM KU3HH; BhIpakaTh (hopMyliaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETh peliaTh TEeKCTOBBIC 3a/1a4M Pa3HbIX THUIOB (B TOM YHCIIe
Ha MPOLIEHTHI, IOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAapOB U YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH yIpaBICHUS
JUYHBIMU M CEMEWHBIMU (PUHAHCAMM ); COCTABIIATH BBIPAYKEHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCIIEIOBATh MOJYYCHHOE PEIICHHE U OLEHUBATh
PaBa0ONO00HOCTh PE3yNIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeaMaHa, Hauboblllee ¥ HauMEeHbIIIee 3HAaUeHUs, pa3Max,
JWCTIEpCHsl, CTAHAAPTHOE OTKJIIOHEHHE YHCIIOBOTO HAbopa; yMeTh
U3BIIEKATh, MHTEPIPETUPOBATH HH(OPMAILINIO, TTPEJICTABICHHYIO
B TaONUIaX, HA TUarpaMMax, rpadukax, OTpakaroIlyr0 CBOWCTBA
peaNbHBIX MPOIECCOB U SBJICHUIL; MPEACTABIATH HHPOPMAIUIO C
MTOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
JIaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM I'papuecKuX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEePUPOBATH MOHATHIMU: CIIy4aiHbII OIBIT U
clly4aiiHOe cOOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHUS; YMEHUE
BBIYHUCIISATH BEPOSATHOCTD C HCIOJIb30BaHUEM IpauyecKux
METOIOB; TPUMEHSATH (POPMYJITBI CIIOKEHUS M YMHOKECHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKThl U POPMYJIBI ITPH
peIIeHIH 3a/1a49; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI;
3HaKOMCTBO CO CITy4ailHBIMH BEJIMUYMHAMU; YMEHUE IPUBOIUTD
MIPUMEPHI MPOSIBIICHHSI 3aKOHA OOJIBIINX YHCET B IPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- YMETh OIEPHPOBATH MOHATHIMH: TOUYKA, IPSIMast, TNIOCKOCTb,
IPOCTPAHCTBO, IBYTPAHHBIN YTroJI, CKPELIMBAIOIIUECS MPSIMBIE,




MapajuIeIbHOCTh U IEPIICHIUKYIIIPHOCTD MPSAMBIX M INIOCKOCTEH,
YTOJI MEXTY TPSIMBIMH, YTOJI MEXKIY IPSIMON U TIOCKOCTHIO,
YroJI MEX1Y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE MEXTY MPSIMBIMHE, PACCTOSTHUE MEXKY IJIOCKOCTSIMU;
YMEHHE MCII0JIb30BaTh MIPH PEIICHUH 3374 U3YYCHHBIC (PaKThl U
TEOPEMBI IJIAHUMETPUH; YMEHUE OIIEHUBAThH Pa3Mepbl 00bEKTOB
OKPYKaroIlero Mupa,

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHMKA, Ky0, Mapajie/IeuIie]], Ipu3Ma, mupaMu/ia,
(durypa v mOBEpXHOCTH BpaIICHUs, IWIIMHIP, KOHYC, 11ap, chepa,
ceueHusl PUTYpBI BpaIlICHUs, ITIOCKOCTb, Kacarommascs chepsl,
WIMHJPA, KOHYCA, TUIOIIAIh TOBEPXHOCTH MHUPAMUJIBI, IIPU3MEI,
KOHYca, IIIIMHPA, TUI0Maas chepbl, 00beM Kyoa,
IPSIMOYTOJIEHOTO TIapaJlIeIICIINIIE A, ITAPAMUIBI, IIPHU3MEI,
IWIMHJIpA, KOHYCa, [Iapa; YMEHHUE N300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAIICHHUS, UX CCUCHUS OT PYKH, C TIOMOIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMCHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMCHHE
pacro3HaBaTh MPaBUIbHBIC MHOTOIPAHHUKH;

- YMETh OIEPUPOBATH MOHSATUSIMU: JIBIIKCHUE B TIPOCTPAHCTRBE,
10/100HbBIE PUTYPHI B IPOCTPAHCTBE; UCTIOIH30BATh OTHOILIIECHHE
Ionaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp NTPU
pellleHu  3a7a4;

- YMETh BBIYUCIIATH TCOMETPHUSCKHEC BETMUNHBI (IJIMHA, YO,
IUIOIIA b, 00BEM, MJIOMIAAb TOBEPXHOCTH ), HCTIONB3YS
M3YYCHHBIE (POPMYITBI U METO/IBI,

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BEEHHUE, YOl MEXKAY BEKTOpaMU, CyMMa
BEKTOPOB, ITPOU3BE/ICHNE BEKTOPA Ha YMCIIO; HAXOIAMTH C
MTOMOIIBI0 U3YUEHHBIX (HOPMYII KOOPIMHATHI CEpEIHBI OTPE3KA,
paccTosiHuE MEXKTY IBYMST TOUKAMHU;

- YMETh BBIOUPATH MOAXOSAIINI U3ydEeHHBIA METOJ ISl pEeIICHHS




3aJa4u, paclo3HaBaTh MaTeMaTH4YeCKUue GaKThl U
MaTeMaTHYeCKUEe MOJAEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMAaTHYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONPECIEHUE, AKCUOMA,
TeOopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHUE (POPMYITUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTeMAaTUYECKON UHIYKIIUH; IIPOBOJUTD J0KA3aTeIbHbIC
paccyXaeHUsl IPU pEeLIEHUHN 3a]1a4, OLICHUBATh JIOTUYECKYIO
IIPABWJIBHOCTb PACCYXICHUM;

- YMETh OIIEPUPOBATh MOHATUSMU: MHOKECTBO, IT0JIMHOKECTBO,
olepalnuy HaJl MHOKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJis ONMCAHUS PeaIbHBIX IIPOLIECCOB U
SIBICHUH IIPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4eOHBIX
IPEIMETOB;

- YMETh ONIepUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
LUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh U OMHUCHIBATh Ipadbl
Pa3IMYHBIMH CrIOCO0aMU; HCIIOB30BaTh I'padbl pU PELICHUN
3a/1a4;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
TepecTaHOBKA, YUCJIO COUETAHHM, YHUCIIO MEPECTAHOBOK; OMHOM
HeroToHa; yMeHHNe MpUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyxaeHus JUIsl pelieHus 3a/1ay;

-YMETh ONIEPUPOBATh MOHATUSAMHU: HATYpaJIbHOE YUCIIO, LIEJI0E
YHUCIJI0, OCTATOK IO MOAYJII0, PAllMOHAIBHOE YHUCIIO,
HppaLMOHAIEHOE YMCII0, MHOXKECTBA HATypaJIbHbIX, LIETbIX,
palOHAIbHBIX, NEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MIPU3HAKH JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HauMeHblIee ollee KpaTHoe, aaroput™ EBkiuaa npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU NO3UIIMOHHBIMH CHCTEMAMH




CUUCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHSIMH: CTETIEHB C LIEIBIM
10Ka3aresaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
palMOHAIbHBIM [10KA3aTENEM, CTENEHD C JEMCTBUTEIbHBIM
(BeleCcTBEHHBIM) MTOKa3aTeleM, Jorapudm 4ucia, CUHyc,
KOCHHYC U TaHT€HC MPOM3BOJIBHOIO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
Y HEPABEHCTB, PAaBHOCWJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHUCTEM, pallMOHAJIbHbIE, UPPALIMOHAIBHBIE, I0Ka3aTEIbHbIE,
CTEIIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PELIaTh
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C TOMOILBIO PA3IUYHBIX
IIPUEMOB; pPelllaTh YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHTh YPaBHEHHMsI, HEPAaBEHCTBA, X CHCTEMbI
JUISL pEeIlIeHUs] MaTEMaTUYECKUX 3aa4 U 3a7a4 U3 Pa3InYHbIX
o0Jactell HAyKU U pealbHOM JKU3HH;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TpaduK HyHKIHH,
oOparHas QyHKIMSA, KOMIO3UIMS PYHKIMMA, TUHEHHAs QyHKIUS,
KBaJ[paTU4Hast GYHKIHUS, CTeNIeHHAs: QYHKIIUS C IIETBIM
HokasareseM, TPUTOHOMETpUYecKrue GyHKINU, 0OpaTHbIE
TpUrOHOMETpHUUYECKHEe (QYHKIUH, TIOKa3aTeIbHas U
aorapupmuueckas GyHKIUN; yMEHUE CTPOUTH TpaduKu
(yHKIUH, BBIOJIHATH IpeoOpazoBaHus rpaduKoB (QYyHKIUI;
YMEHHUE UCIIOIb30BaTh rpaduKu GYHKUUHN JUIs H3ydEeHUs
MIPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruxX
y4eOHBIX IPEAMETOB U U3 PEaIbHOM KU3HH; BHIPAXaTh
(dhopMysiaMy 3aBUCUMOCTH MEXKy BETMUYUHAMU;

yMEHHUE CBOOOHO ONEpUPOBATH MOHIATUSMU: YETHOCTh (DYHKIIHH,
MEPUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKIIHUH, HAUOOJIbIIee U
HauMeHbIlIee 3HaYeHUs! PYHKIIMM Ha IPOMEXKYTKE; yMEHHE
MPOBOJINTH UCCIIEOBaHUE (PYHKINH,




YMEHUE UCIOJIb30BaTh CBOMCTBA U TpapuKu PYHKITUN AJIs
peleHus ypaBHEHHIA, HEpAaBEHCTB U 33/1a4 C TapaMeTpamH;
n300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHUM, HEPABEHCTB U MX CUCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHSIMH:
MOCTIeI0BATEIbHOCTb, apu(hMETHUECKAs IIPOTPECcCHs,
reOMETPHYECKas IPOTPeccusi, 0ECKOHEYHO YObIBArOIIas
reoMeTpHYECcKas POrPeccHsi; yMEHHE 331aBaTh
IIOCJIEIOBATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETb ONEPHPOBATH MOHSATHIMH: HEIPEPHIBHOCTh (PYHKIUH,
aCUMITOTHI rpaduka PyHKIMH, TIEpBasi © BTOPast TPOU3BOTHAS
(GYHKIIUU, TEOMETPUICCKHUN U PU3MUECKUI CMBICI IPOU3BOIHOM,
nepBoOOpa3Hasi, ONpeACTICHHbBIN HHTETPaJ; YMEHUE HAXOIUTh
aCHMIITOTHI rpaduka GYHKIIMU; YMEHHE BHIYUCIISATh
IPOU3BOHBIC CYMMBI, IPOU3BECHNS, YACTHOTO M KOMITO3HIIUN
(GyHKINN, HAXOUTh YPaBHEHUE KacaTelbHOM K rpaduky
GbyHKIUY;

YMEHHUE UCIOJIB30BaTh MPOU3BOIHYIO JUIsl UCCIICIOBAHHS
GYHKIUH, U1 HAXOKICHHUS HAMITYUIIeTO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJE COIMATbHO-9KOHOMHYECKHUX U
(GU3NYECKHX 3a/1a4ax, IS OTPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXOIWTH IJIOMIAAN U 00BEMBI (PUTYP C TOMOIIBIO0 HHTETpalia;
MIPUBOJIUTH IPUMEPHI MATEMATHUECKOTO MOJICITUPOBAHUS C
OMOIIbI0 U] PepeHITnanbHbIX YPaBHEHUH;

- YMETh ONEPHUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YHCIa, MOAYJb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3arricu KOMIUIEKCHBIX YHCEI
(reomeTpuyueckas, TPUTOHOMETpHYECKAs U anredpandeckas);
YMETb MTPOU3BOJIUTH apu(PMETHICCKUE ICHCTBUS C
KOMIUIEKCHBIMU YU CIIAMU; TIPUBOUTH MPUMEPHI HCTIOTH30BAHHS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPETHEE
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apudMeTHIecKoe, MeInaHa, HanOoIbIlee U HANMEHbIIIEE
3HA4YEHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JUIS
OIMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIC, B TOM YUCIIE C IPUMEHEHUEM
rpaduuecKux METOAOB U 3JIEKTPOHHBIX CPE/ICTB; rpaduuecku
HCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO AHArpaMm
paccerBaHMs U JUHEUHOUW perpeccuu;

- YMETh HAaXOJUTh BEPOATHOCTU COOBITHI C HCIIOIB30BaHUEM
rpadUYecKuX METOAOB; IPUMEHSThH ISl pEIICHUS 33124
(hopMyJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, (hopmyy
MOJIHOM BEpOSITHOCTH, popmyny bepHymiu, koMOMHATOpHbBIE
(akThI U POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; YMEHHE ONIEPUPOBATH MOHATHIMHU: ClTydaiiHas
BEJIMYMHA, PAaCIPEeICHUE BEPOATHOCTEN, MaTEMaTHUECKOE
OKUJaHHe, TUCTIePCUs U CTaHIAPTHOE OTKIOHEHHUE CIydaitHOM
BEJIMYHMHBI, QYHKIIMH PacTpeeNIeH s U TUIOTHOCTH
pPaBHOMEPHOT0, TTOKA3aTEIbHOI'O U HOPMAJILHOTO
pacripenienieHuii; yMEHHE UCTIONbh30BaTh CBOMCTBA N3YYEHHBIX
pacrpeieNieHui A7 penuieH s 3a/1a4; 3HaKOMCTBO C TTOHSITHSIMHU:
3aKOH OOJIBIINX YUCEI, METO/IbI BBIOOPOYHBIX UCCIICIOBAHUI;
yYMEHHUE NPUBOJUTH IPUMEPHI NMPOSBICHUS 3aKOHA OOJIBIINX
YrceN B MPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
IJIOCKOCTh, POCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yrod,
JIBYIPaHHBIN YToJI, TpEXIPaHHBIN YToJl, IepeceKaroIuecs,
napajulesIbHbIe U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIEIbHOCTh U
HNEePHEHIUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEXKTY MPSIMOH H TIIOCKOCTBIO, YTOJI MEXTY
IUTOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NMPH PEIICHUH 33124
M3ydeHHbIE (PaKTHl ¥ TEOPEMBI ITIAHUMETPUH; YMEHHUE OIICHUBATh
pa3mepbl 00BEKTOB B OKpPY’KAIOIIEM MHUpE; YMEHHE ONepHUpOBaTh
MOHATUSIMU: MHOTOTPaHHUK, CEYCHHE MHOTOTDaHHHKA,
MPaBIJIbHBII MHOTOTPAaHHUK, IpU3Ma, upamuaa, Gurypa u
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MIOBEPXHOCTb BpAILLICHUs, LIWIMHJP, KOHYC, 11ap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMIUHIIPA,
napaJjiesbHble OCH WJIM OCHOBAHUIO, CEYEHUE 11apa, MJI0CKOCTb,
Kacaromasicsi cepbl, HWINHAPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOIOI'paHHMKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpPbI
Y TIOBEPXHOCTH BpAILIEHUs, UX CEYECHUS, B TOM YHCJIE C TIOMOIIIO
JIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh CBOMCTBA
reOMETPHUECKUX (PUTYp, CAMOCTOSATENHHO (HOPMYITHUPOBATD
OIpeJIeNIEHUs] U3y4aeMbIX (Uryp, BbIABUraTh IMIIOTE3BI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATD
WIN OIIPOBEpraTh UX; yMEHUE MPOBOAUTH KIACCUPHUKALIMIO
¢buryp 1o pa3TUYHBIM MTPU3HAKAM, BBIITOIHATH HEOOXOAMMBbIC
JIONOJTHUTENbHbIE TOCTPOCHMUS,

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TUIOIIAAb (DUTYPHI,
00beM (Urypbl, BEIMYMHA yIJIa, PACCTOSTHUE OT TOUYKH J10
IUTOCKOCTH, PACCTOSIHUE MEX/TY MPSIMBIMH, PACCTOSTHUE MEKITY
IUIOCKOCTSIMM, IUIOIIAb C(hepbl, IUIO0IIAb TOBEPXHOCTH
NUpaMU/IbI, TPU3MBI, KOHyCa, IWIHHAPA, 00beM Ky0a,
PSMOYTOJIBHOTO Mapajuieenunesia, MupaMubl, IPU3MBL,
IWIMHAPA, KOHYCA, [1apa; YMEHHE HaXOJAUTh OTHOIICHNE
00BbEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOHO OTIEPUPOBATH TOHSATHIMHU: IBIKEHHE,
napasenbHbli IepeHoC, CHMMETPHS Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 1o J00HbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 110/100HbIE GUTYPHIL, B
TOM YHCJI€ B IPUPOJE, UICKYCCTBE, apXUTEKTYpe; yMEHHE
UCIIOJIb30BaTh FT€OMETPUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpUUYECKrEe BEIUUNHBI (JUIMHA, YroJl, M0k, 00beM) pu
pelIeHNH 3a1a4 U3 APYrUX YUeOHBIX ITPEIMETOB U U3 peabHON
KHU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
crcTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIUHATHI
BEKTOpA, CYMMa BEKTOPOB, TPOU3BEICHNE BEKTOpa Ha YUCIIO,
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pa3ioKeHue BEKTopa Mo 0asucy, CKaasipHOE IPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEKIY BEKTOPAMH; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBINA METOJ, ISl PELICHHUS
reOMETPUUECKUX 3314 U 3a/1a4 JPYTruX y4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHIATUAMU: MaTpula 2x2 1 3x3, onpeennuTelb
MaTpULbl, FEOMETPUUECKUI CMBICII OIIPEIEIUTES;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALINN HA SI3bIKE
MaTEMaTHKU; COCTABIIATh BBIPAXKEHUS, YPABHEHUS1, HEPABEHCTBA
Y X CUCTEMBI I10 YCIOBHIO 3aJ]a41, UCCIIE0BATH TIOCTPOCHHBIE
MOJIENIN C UCTIOJIb30BAaHMEM arllapara ajareopsl,
MHTEPIPETUPOBATD ITOIYYEHHBII pe3yJIbTaT; CTPOUTh
MaTEMaTUYECKUE MOJIEIH C IIOMOIIbIO FEOMETPUYECKUX ITOHATUI
Y BEJIMYUH, PEIIATh CBA3AHHbBIE C HUMHU IIPAKTUYECKHE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOZIENIb U HHTEPIIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTaT; pelaTh IPUKIIAJHbIE 3a1a4U
CpeICTBAMHU MaTEMAaTUYECKOIO aHAJIN3a, B TOM YHCIIE COLIUAIBHO-
SKOHOMHYECKOT0 U (PU3UUECKOr0 XapaKTepa;

- YMEHHE BBIOMPATH MOAXOSAIINN METOT IJIsl pEIICHUS 3a/1a4H;
IIOHMMAHHE 3HaYMMOCTH MaTEMAaTUKH B U3yYEHUU NIPUPOAHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh
IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MUPOBOM MaTeMaTU4ECKON HAYKU

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKA, aHaJIn3a U
HMHTEpIpeTanuy nHHOpMaIuy,
1 UHGOPMAIMOHHbIE
TEXHOJIOTUU JIJISl BBITIOJTHEHUS
3a1a4 mpodeccruoHanbHOM
JeATeIbHOCTH

B 00nacTy IEeHHOCTH Hay4YHOTO MO3HAHHUS:
-c(hopMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHON IPAaKTHUKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHME S3BIKOBOM M UYHTATENIbCKOH|
KYJIbTYpPbl KaK CpEJICTBAa B3aUMOJICHCTBUS MEXNY

JIFOAbMHA 1 ITO3HAHUSA MHUPA,

- YMETh OINEpUpOBaTh MOHATUSIMM: palUOHaJIbHAs (QYHKIUS,
NIOKa3aTeNbHasI byHKIHA, CTETICHHAs byHKIHS,
norapumuueckas (QyHKUMS, TPUTOHOMETpUUYEcKHe (yHKUINH,
oOpatHble (YHKIMM; yMEHHE CTPOUTh TIpadUKU H3YUYEHHBIX
(GyHKIMH, MCHONb30BaTh TpauKy MPU U3YUYEHUU IMPOLECCOB U
3aBUCUMOCTEH, TpU peleHuH 3afad M3 JAPYruX Y4eOHBIX
MpeIMETOB M 3aJlad U3 peasibHOM JKU3HM; BBIpaXKaTh (opMyIamyl
3aBUCHUMOCTH MEKY BETUUMHAMU;

- YMEeThb ONEpUpOBaTh MOHATUSIMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHM
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- OCO3HaHHC€ II€CHHOCTH HaquOfI JACATCIIbHOCTH,

TFOTOBHOCTb  OCYLIECTBJISITH ~ IPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIIbHOCTD
WHIVBUAYAIBHO U B TPYIITIE.

OBnanenue YHHUBEPCATbHBIMU yueOHBIMU

MO3HABATEILHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAJICTh HaBBIKAMU MOJIYYCHUS HH)OpMAINH W3
UCTOYHUKOB DPAa3HBIX THIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TIOUCK, aHAIHN3, CHCTEMAaTU3AlUI0 U
MHTEPIPETAIMI0 HHPOPMALIUU PA3IHMYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- co3maBaTh TEKCThI B pa3IMYHBIX (opmarax c
y4eTOM Ha3HaueHWs uHpopMammu ¥ IEIeBOU

ayTUTOPUH, BBIOUpas  ONTUMAIbHYIO  (OpMY)|
IIPE/ICTaBICHUS U BU3YyalIU3alUy;

- OLIEHMBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTH
uHbOpMalMK, €€ COOTBETCTBHE IIPAaBOBBIM U

MOpPaJIbHO-ITUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpelncTBa HH(GOPMALMOHHBIX U

KOMMYHHMKAITMOHHBIX ~TEXHOJOTUH B  peIIeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4y ¢  COOIIOJIEHUEM
TpeOOBaHUN HIPrOHOMHUKHU, TEXHUKH O€30MacCHOCTH,)
TUTHUEHBI, pecypcocOepexeHHs, TMpPaBOBBIX U
OTUYECKUX  HOPM, HOPM  HH(DOPMAIMOHHOM]
0C30IMacHOCTH;

- BJIQJICTh HABBIKAMH pPACIO3HABAHUS W 3allUTH]
uHpopmanuy, HHGOPMAIMOHHON Oe30macHOCTH

JIMYHOCTH

U HEpPaBEHCTB, pPaBHOCWJIBHOCTb YpPaBHEHMH, HEPAaBEHCTB W
CHCTEM, palMOHAJIbHBIC, HPPALUOHAIbHbIE, MOKa3aTeIbHbIC,
CTEIIEHHBIE, JorapupmMuyuecKue, TPUTOHOMETPUUYECKHUE
ypaBHEHHS, HEPABEHCTBA M CUCTEMBI, YMETh peIlaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMbl C IIOMOIIbIO Pa3IMYHBIX IPUEMOB;
pemaTh ypaBHEHHs, HEPaBEHCTBA M CHCTEMBI C IapaMeTpoM,
IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI JUISl PEILEHMS
MaTeMaTHYECKUX 3a/1a4 U 3a7a4 U3 pa3IMyHbIX 00JacTell HAyKu U
peabHOM JKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH TOHATHAMHU: JBH)KEHHE,
napajjenbHblii  MEepeHoCc, CHUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00Us, MOAOOHBIE
(burypsl; yMeTb pacrno3HaBaTh paBHbIE M M0J00HBIE (UTYpHI, B
TOM 4YHCIE€ B TMPHPOJE, HCKYCCTBE, apPXUTEKTYype; YMETh
UCMOJb30BaTh ~ IEOMETPUYECKHE  OTHOLICHMs,  HaXOIUTh
reOMETPUYECKUE BEITMYMHBI (JITMHA, YTOJl, TUIOAb, 00BEM) MPH
peLIeHUH 3aJlad U3 JIPYrux y4eOHBIX MPEAMETOB M U3 peabHOM
KU3HH
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[IK 1.1. ®opmupoBath
AJITOPUTMBI Pa3pabOTKH
IPOTrPaMMHBIX MOJTyJIeH B
COOTBETCTBHH C TEXHHUECKUM
3a7aHUEM.

- OCO3HaHME LIEHHOCTH HAy4YHOH NEATEIbHOCTH,
TOTOBHOCTb OCYLIECTBJIATh  IPOEKTHYIO  H
HCCIIEIOBATEIBCKYIO JESATEIIbHOCTD
VHJMBHUYAJILHO U B IPYIIIE;

- BJIQJIETh HABBIKAMU IOJy4yeHMs] MH(OpManuu u3
HCTOYHMKOB pa3HbBIX THIIOB, CAMOCTOSTEIBHO
OCYILIECTBIATh TIOUCK, aHAJIN3, CUCTEMATU3aLUI0 U
MHTEPIpPETANi0 HHPOPMALIMU PA3IMYHBIX BUJOB U
¢bopM npencTaBieHus;

- YMETb MHTEIPUPOBATh 3HAHUSA U3 PA3IMYHBIX

MPEAMETHBIX 00J1acTeH.

- BJIaZICHUC MCTOAaMH JOKa3aTCJIbCTB, aJIrOpUTMaMU PCIICHUSA
3aaad
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

TACIHATITAHBI

2.1. O6beM AUCHHUILUINHBI U BUIBI Y4eOHO# paGoThl

Bua yueOHoii padoThl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl JUCHHUILINHBI 308
B T.4.

OcHOBHOE cojIep:KaHue 296
BT. U..

TeopeTudeckoe o0ydeHue 190
MPaKTUYECKHUE 3aHATHS 106
N3 Hux:

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 58
MPUKJIAJTHOI0 MOYJIAA)

BT. 4.

TeopeTudeckoe o0ydeHue 20
MPAKTUYECKHUE 3aHITUS 36
NuauBuayaasHbIil NPOEKT HET
ITpomexyTounas arrectamus (1 cemecTp — apyras, 2 ceMecTp — IK3aMeH) 12
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2.2. TemaTHYeCKHUii IJIAH U COJIeP:KAHNE TUCIUITHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO¢ecCHOHAIBHO-

HaumenoBanue pa3aesioB . O0bem ®opmupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4

OcHOBHOe co/lep:KaHue

Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOI IIKOJIbI 16

Tema 1.1 Coneprkanue yueOHOro MaTepuana

Lens u 3aja4u¥ | bazoBple 3HaHUMS W yYMEHUS 110 MaTeMaTuKe B MpPo(EecCHOHAIbHOH U B

MaTeMaTUKU IIPH | IOBCEJHEBHOM J€ATEIbHOCTH.

OCBOCHHUHU CIECUHMAIBLHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2

Tema 1.2 Cogepxanue yueOHOTro MaTepuala

Yucna wm Bbrumcnenus. | JleiicTBUs Ha NOJOXKHUTEIBHBIMHA U OTPULIATEIEHBIMU YMCIIaMH, OOBIKHOBEHHBIMHU U

Bripaxkenus U | IECATHYHBIMHU JAPOOSMH.

npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (POPMYIIbl COKPAILIECHHOI'O YMHOKEHHS. 2
Komb6unnpoBanHoe 3aHstue

Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE coJaeprKaHue (conepxanue

I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIs) OK-01, OK-02,
Bunpl nnockux Guryp v ux miomasis. IIK-1.1
[TpakTHKO-OpHEHTHPOBAHHBIE 337aUl B KypCce T€OMETPUU Ha INIOCKOCTH 4
[TpakTueckoe 3anATHE

Tema 1.4 Conepxkanue yaeOHOT0O MaTepuaa

ITponienTHbie Beruucaenus | [IpocTeie MpoLeHTHI, pa3Hblie CIIOCOOB! MX BhIYUCIEHHs. CII0KHBIE TPOLIEHTHI
[IpakTuueckoe 3aHsATHE 2

Tema 1.5 Copneprxanue yueOHOTo MaTepuana

VYpaBHenus U HepaBeHCTBa | JInHeliHbIe, KBapaTHbIE, APOOHO-INHEHHbIE YpaBHEHHS U HEpAaBEHCTBA
[IpakTuueckoe 3aHsTHE 2

Tema 1.6

Coneprkanne yaeOHOTO MaTepuasa
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CucreMpl ypaBHEHMH H

CriocoObI pemieHus: cucTeM JUHEWHBIX ypaBHeHUi. [lonstus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens marpuipl. Meton I'aycca. CucTembl HENMHEWHBIX YpaBHEHHU. 2
CucreMbl HEpaBEHCTB
KomOunupoBaHHoe 3aHstue
Tema 1.7 Coneprkanue yaeOHOro MaTepuasa
Bxo1HOM KOHTPOJIb Breruucnennss u mpeoOpa3oBaHus. YpaBHGHHMsT M HEpPaBEHCTBA. l'eomeTpus Ha
IJIOCKOCTH 2
KontponsHas pabora
Paznen 2 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 16
Tema 2.1. Cogepxanue yueOHOTro MaTepuala
OcHOBHbIE nousarus | [lpeamer crepeomerpuu. OCHOBHbIE MOHATHA (TOYKa, MpsMas, IUIOCKOCTb,
CTEPEOMETPUU. npoctpancTBO). OCHOBHbIE  akCMOMBI  cTepeoMerpuu.  Ilepecekaromuecs, 2
PacnionoxkeHne npsAMBIX M | mapajulelbHbIe W CKpeUIMBamomuecs mpsMmble. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEN CKpEIIMBAIOIIUXCS NpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
KombunupoBanHnoe 3anstue
Tema 2.2. Cogepxanue yueOHOTo MaTepuala
[MapamnensHocts npsAMeIX, | [lapamiensHele npsimas M miockocTs. Omnpexpenenue. Ilpusnak. CpoifctBa (cC
OpssMOM M IUIOCKOCTH, | oKa3aTeiabcTBOM). [lapamnensable miuockoctu. Onpenenenue. ITpusnak. CBoiicTBa
IIJIOCKOCTEN (c nokazarenbcTBoM). Terpasap u ero osnemeHThl. [lapamnenenunen u ero OK-01, OK-02,
aneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPaHEl U AUaroHajeil napauienenumnena. 4 IK-1.1
[TocTpoenue ceuennii. Pemenne 3amay.
KomOunupoBanHoe 3aHATHE
Tema 2.3. Coneprxanue yueOHOTo MaTepuana
[lepnieH IUKYISIPHOCTD [lepnenpukynapuele npsamble. llapamiensHple nOpsAMble, NEPHEHAUKYISPHBIE K
MIPSIMBIX, IPSIMOM U wiockocTd.  Ilpu3HaK  MepneHAMKYISIPHOCTH  NPSAMOM M IIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEHN JHoxka3zatenbctBo. Ilepnenaukynsip U HakjaoHHas. lleprneHauKyIspHbIE TIOCKOCTH.
[Ipu3Hak nepneHANKYIIPHOCTH IIIOCKOCTeN. [JokazarenbeTBo.
PaccTosiHus B mpocTpaHCTBE 2

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 2.4.

CogepxaHue yaeOHOTO MaTepHralia
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Teopema 0 Tpex | Teopema o Tpex mnepneHgukyispax. Jloka3aTenabCTBO. YTIoJl MexAy IpsAMON U
HEpIEHIUKYIIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMHU 2
Kom0uHupoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE cojiep:KaHue (conep:xanue
[TapannensHele, MPUKJIATHOTO0 MO/YJIAA)
NIEPIECHIUKYIIAPHBIE, AkcuoMbl  crepeoMerpud. llepneHIUKyIsIpHOCTE NpPSAMOM M IUIOCKOCTH,
CKPEILMBAOIIUECS NPSAMBIE | MapaJICIbHOCTh JBYX HPSMBIX, NEPIIECHIUKYIIIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIJIIPHOCTD MIJI0CKOCTEN
[TpakTrueckoe 3aHATHe
Tewma 2.6. Coneprxkanue yueOHOro MaTepuana
Pemenue 3amau. Ilpsamele u | PacnonoxeHne mpsMbIX M IDIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynspHOCTh |
IJIOCKOCTH B | IapaJIJICJIBHOCTD NPSAMBIX U INIOCKOCTEH. CKpelBaronIecs npsiMble
IIPOCTPAHCTBE KonrpomnsHas pabora 2
Pazgen 3. KoopauHaTsl U BEeKTOPHI 16
Tema 3.1 Coneprxkanue yaeOHOro MaTepuaa
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHcTBe. lIpocreiimme 3amadun B KOOpIUHATAX.
npocrpancTse. Paccrosnue | PaccrosiHue Mex Iy IByMs TOUYKaMH, KOOPAWHATHI CEPEINHBI OTPE3Ka 4
MEXIy HBYMs TOYKaMH. | KoMOMHHpPOBAHHOE 3aHITHE
Koopaunatsel  cepennHsl
oTpe3Ka
Tema 3.2 Coneprxanue yd4e6HOro MaTepuana OK-01, OK-02,
Bekropel B ipoctpancTse. | Bektopel B mpoctpancTBe. ClOXeHHE W BBHIUMTAHHE BEKTOPOB. Y MHOXKEHHE K-1.1
VYronm Mexay BeKTOpaMH. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIspHOE MPOU3BEICHNE BEKTOPOB.
CkansspHoe mnpousBeseHHe | Pa3nokeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaM. KoopauHatel BekTopa,
BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJAUHATAX, YTOJI MEKIY BEKTOPAMHU, YroJ 6
MEXYy MPSIMON M IVIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH. Y paBHEHHE INIOCKOCTH.
['eomeTpruyeCcKuil CMBICI ONIPENEIUTENS 2X2
KomOunupoBanHoe 3aHiTHE
Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep;KaHue (conep:xanue
[IpaxTuko- NPUKJIAJTHOTO MOIYJISA)
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OPHUCHTHPOBAHHBLIC 3aaa4u

KoopaunaTtHast miockocTs. BerunciaeHue paccTosiHMM M MIIoLaAed Ha IUVIOCKOCTH.

Ha KoopauHaTtHOH | KosimuecTBeHHBIE pacueThl 4
IIJIOCKOCTH [IpakTuueckoe 3anarue
Tema 3.4 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3a1a4. | JlekapToBbl KOOPAMHATHI B MPOCTpaHCTBE. Bektopsl B npocTpancTe. CiloxkeHne u
KoopauHnaTs! 1 BEKTOPBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. KoMmIuiaHapHble BEKTOPBI.
CkanipHOEe  INpoM3BEACHHE BEKTOpOB. PasnmokeHue Bekropa 10  TpeM
HEKOMIUJIaHApHbIM BeKTOpaMm. IIpocreiimme 3agaum B koopauHarax. KoopauHaTsl
BEKTOpA, pACCTOSIHUE MEKy TOUKaMH, KOOPIAMHATHI CEPEIUHBI OTPE3Ka, CKAJISIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEKIYy BEKTOPAMM, YIOJ MEXKIY 2
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU
Konrpomnsnas pabora
Pa3nea 4. OcnoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIuH 30
Tema 4.1 Coneprxkanue yaeOHOro MaTepuaa
Tpuronomerpuueckue Panuannas mepa yria. [IoBopoT Touku BOKpyr Haudana koopauHar. OnpezneneHue
(YHKLMM IPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHI'€HCA M KOTaHIeHCAa. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCa U 2
yria, ydcia. PaguaHHas ¥ | KOTaHMe€Hca MO YETBEPTAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TaHI€HCOM
rpagycHas Mepa yriaa Y KOTaHT€HCOM OJHOT'O ¥ TOT'O K€ yria
KomM6unupoBanHoe 3aHsTHe
Tema 4.2 Coneprkanue yaeOHOTo MaTepuaa
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YIJIOB O OK-01. OK-02
TPUTOHOMETPUUECKHE u - o. DopmyIsl IpUBeIEHUS 4 HK’- 11 '
TOXECTBA. KomOunupoBanHoe 3aHATHE
DopMmyIbl IPUBEIECHUS
Tema 4.3 Cogepxanue yaeOHOTO MaTepHralia
Cunyc, kocunyc, TaHreHc | CymMmma W pasHOCTh cuHYycoB. CyMMa W Pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBEI M Pa3HOCTH JBYX | nBoiHOro yria. @®opmyinasl mnojgoBuUHHOro yria. [IpeoOpa3oBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEACHHWE U IPOU3BENECHHS B CyMMY. 4
Cunyc u KOCHHYC | BelpakeHre TpUTOHOMETpHUYECKUX (YHKUMH Yepe3 TaHTeHC IOJIOBUHHOTO

NBOMHOrO yria. ®opmyiibl
IIOJIOBUHHOIO yIJIa

aprymenTa. [IpeoOpa3oBanus npocTeimxX TPUrOHOMETPUYECKUX BBIPaKEHHI

KOM6I/IHI/IpOBaHHOC 3aHATHC
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Tema 4.4
@yHKIMHA, HUX CBOMCTBA.

CogepxaHue yaeOHOTO MaTepHralia

Ob6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHMH (QyHKmid. YETHOCTh, HEYETHOCTD,

CriocoOsr 3aJaHus | nepuoAnYHOCTh QyHKIMA. CriocoObl 3amanust QyHKIHA

Gynxuin Komb6unupoBanHoe 3ansarue

Tema 4.5 Coneprkanue yaeOHOTro MaTepuasa

Tpuronomerpuueckue OO6sacTh ompeeNieHuss 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKITUH.

¢byHKIMH, UX CBOICTBAa U

YETHOCTh, HEUETHOCTD, IEPUOANIHOCTh TPUTOHOMETpHUECKUX (PyHKIMIl. CBOKCTBA

rpaduKu U rpaduku QyHKIUI Y = COS X, Y =Sin X, y =tg X, Y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tewma 4.6 Coneprxkanue yaeOHOro MaTepuaa
[Ipeobpa3zoBanue Ckatue " pacTspkeHue rpauKoB TPUTOHOMETPUUYECKUX (DYHKITHIA.
rpadgukoB [TpeoOpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKUX [TpakTHdeckoe 3aHATHE
byHKIUR
Tema 4.7 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onucanue NPHUKJIATHOT0 MOAYJIA)
MMPOU3BOJACTBEHHBIX Hcnons3oBanre CBOWCTB TPUTOHOMETPUYECKUX (DYHKIHMI B mpodecCHoHaTbHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB PyHKIHI

3agadax

HpaKTI/IquKOC 3aHATUC

Tema 4.8 Coneprxanue yueOHOTo MaTepuana
OObpaTHbIe OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiictBa u rpaduku
TPUTOHOMETPUUECKHE
KomOunupoBanHoe 3aHsTue
byHKIMHA
Tema 4.9 Coneprxanue yueOHOTo MaTepuana
TpuronomeTpudeckue VYpaBHeHue COS x = a. YpaBHeHue SiN X = a. YpaBHenue tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemrenne TPUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPaBHEHHMs, CBOJAIIUECS K KBaJApaTHBIM, peIlIaeMble
pa3I0KEHUEM Ha MHOKHUTENH, ONHOPOIHBIE.

[Ipocreiimne TPUrOHOMETPUUIECKHE HEPABEHCTBA

Komb6un1poBaHHOE 3aHsTHE.

Tema 4.10

CogepxaHue yaeOHOTO MaTepHualia
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Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUHN 2

TPUTOHOMETPHUYECKUX KombOunupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Coneprkanue yaeOHOTro MaTepuaa

Pemienne 3amay. ocHosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHHI M HEPAaBEHCTB B TOM YHCIE C HCIOJIb30BaHHUEM 2

Tpuronomerpuueckue CBOWCTB (pyHKLIHUH.

byHKIHN KontponsHas pabora

Pa3nea 5. KommiiexkcHble ynciia 8

Tema 5.1 Cogepxanue yueOHOTo MaTepuala

KomrmuiekcHbie uncna [Tonsite komruiekcHoro yucna. ComnpsikeHHbIE KOMIUIEKCHBIE YHUCHA, MOIYIb U
apryMeHT KOMIUIEKCHOro uyucina. @Popma 3amMcu KOMIUIEKCHOTO — 4YHcClia 4
(reomeTpuueckasi, TpUTOHOMETpHUUEcKas, ainreOpauudeckas). Apudmernyeckue
JEHCTBUS C KOMIJIEKCHBIMM YUCIIaMU
KoM6unupoBanHoe 3aHsTue

Tema 5.2 Copepxanue yueOHOTo MaTepuala

[Ipumenenue BeimonHeHne  pacyeToB € MOMOUIBIO  KOMIUIEKCHBIX — yucen.  [Ipumepsl

KOMIUIEKCHBIX YUCEI UCIOJIb30BaHUS KOMITJIEKCHBIX YHCEI 4
[IpakTrueckoe 3aHsATHE

Paznen 6. [Ipon3Boanasi pyHKIMH, ee IPUMEHEHHE 30

Tema 6.1 Cogepxanue yueOHOT0O MaTepHuala

TTousrue IPOU3BOJHOM. | OmpeielicHre YUCIIOBOM IOCIICIOBATEIFHOCTH U CIOoco0bI ee 3amanus. CBoMcCTBa

@opMynel M IPaBWIIA | YHCIOBBIX MocienoBarenbHOCTel. OmpeneneHue mpenena IMOCIeI0BaTeIbHOCTH.

muddepeHnpoBaHus Brruucnenne  mpenmenoB  mocnenoBarenbHocTe.  Ilpemen  ¢yHkumm - Ha 2 OK-01. OK-02
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupaienue aprymenta. [Ipupaiienue HI£-1.1 ’
¢ynkuuu. 3anadd, TNPUBOIIME K TOHATHIO MPOU3BOAHOM. Ompenenenue
IIPOU3BOJHON. AJITOPUTM OTBICKAHUS IPOU3BOIHOMN
KombOunupoBanHoe 3aHstue

Tema 6.2 Coneprkanne yaeOHOTO MaTepuasa

[IpousBoaHbIE cyMMmel, | ®opmynsl nuddepenurposanus. [Ipasuna quddepenunpoBanus 4
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pPasHOCTU  MIPOU3BCACHUA,

KoMOuHMpoBanHoe 3aHsTHE

4acTHOTO

Tema 6.3 Copepxanue yaeOHOTO MaTepralia

[IpousBogHbIe Onpenenenne ciaoxkHod ¢GyHKIUU. [Ipou3BogHAsS TPUTOHOMETPUUYECKUX (PYHKITUH.
TPUTOHOMETPUYECKHX [TpousBoHas CIIOXKHON (PYHKIIMH

¢byakumii.  IIpousBogHas
CJIOKHOHM (hYHKIIHH

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.4

ITonsTne 0
HENPEPBIBHOCTU (DYHKIUU.
Meron nHTEpBAIOB

Coneprxkanue yueOHOro MaTepuasa

[Tonsitue HempepwiBHON (yHKIMU. CBoiicTBa HenpepbiBHOW GyHKIUHA. CBsI3b
MEXTy HEMPEPHIBHOCTHIO U HuDPepeHIupyeMocThi0 QYHKIIMN B TOYKE. AITOPUTM
pelIeHus: HEPaBEHCTB METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 6.5 Cogepxanue yueOHOT0O MaTeprala
I'eomerpuueckuii u | ['eomeTpruyeckuil CMbICH MNPOU3BOJHOW (YHKIMM — YIVIOBOM KO3 ULIKMEHT
buznveckuit CMBICJI | KacaTeIbHOH K TpaduKy (YHKIHH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
IIPOU3BOHOMN (GyHKIMH. AJITOPUTM COCTaBJICHHUS YPaBHEHMsI KacaTelabHOW K rpaduky (yHKIUU
y=f(x)
KomOunupoBanHoe 3aHiTHE
Tema 6.6 Coneprxanue yueOHOTo MaTepuana
PuznuecKkuit cMbICT | @u3nyeckuil (MeXaHWYEeCKUI) CMBICT IMPOU3BOJHOM — MIHOBEHHAash CKOpPOCTH B
MPOM3BOIHON B | MOMEHT BpemeHH t: v = S’ ({)
Ipo(eCCHOHAIILHBIX [IpakTrueckoe 3aHsTHE
3ajadax
Tema 6.7 Coneprxanue yueOHOTo MaTepuana

MOHOTOHHOCTb (PYHKITUH.
Touku sxcTpemyma

Bospacranne u yObiBaHue (QYHKIMH, COOTBETCTBHE BO3pacTaHHs M YyObIBaHUS
¢yHKIMU 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBICIIEro MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMHU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MHUHUMYM. [loHSTHE acMMNTOTHI, CIOCOOBI HUX
onpezeneHus. AJITOPUTM HccienoBaHUusl QYHKIUU M IMOCTPOEHHs ee Tpaduka ¢
MOMOIUIbIO TPOU3BOAHOMN. J[poOHO-TMHEHHAST PyHKIIMS
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KoMOuHMpoBanHoe 3aHsTHE

Tema 6.8
HccnenoBanune QpyHKIu u

Coneprkanue yueOHOro MaTepuana

HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHUE TPahUKOB.

MOCTPOSHUE IPaPuKOB 2
KoM6unupoBanHoe 3aHsTHe
Tema 6.9 HaumGonbmee u | ComepikaHue yueOHOro MaTepuasa
HauMEHbIIIee 3Hayenus | Haxoxnenne HaumOOJbIIEro M HAMMEHBIIEro 3HAaYeHU (YHKIUH, MOCTpOEHUE
byHKIIUN rpaMKOB MHOTOYICHOB C UCIOJIH30BAHMEM allllapaTa MaTeMaTUYECKOrO aHaIn3a 2
KomM6unupoBanHoe 3aHsTHe
Tema 6.10 IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE cojiep:kaHue (conep:xanue
Haxoxnenue NMPUKJIATHOTO MOTYJISA)
ONTUMAJIBHOrO pe3ynbTara | HauMeHnbliee u Hanbompliee 3HaYeHNE PYHKIINH 4
C IOMOILBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAKTUYECKHX 3a]a4ax
Tema 6.11 Coneprxkanue yaeOHOro MaTepuasa
Pemenne 3aga4. | ®opmynsl u npaswia auddepennnpoBanus. VccnenoBanne QyHKIHA ¢ TTOMOIIBIO
ITponsBonHas QyHKIMH, €€ | npou3BoaHON. Hanbosbiiee 1 HauMeHblee 3HaYCHUS PYHKIIUU 2
MIPUMEHEHHE KonTponbnas pabota
Pazgen 7. MHOrOrpaHHHMKH U TeJIa BpallleHUs! 38
Tema 7.1 Coneprkanue yaeOHOTo MaTepuaa
Bepmunsl, peOpa, rpanu | [lonstue MHOrorpaHHuka. Ero sieMeHThI: BepiiuHbl, pebpa, rpaHu. JuaroHaib.
MHOTOTpaHHUKA CeueHnue. Brinykiibie 1 HEBBIMTYKJIbIE MHOTOTPAHHUKH
KombOunMpoBaHHOE 3aHATHE 2
Tema 7.2 Cogepxanue yueOHOTO MaTeprala OK-01, OK-02,
[Ipusma, ec | [lonarue npusmel. Ee ocHOBaHus u OokoBbIe rpaHu. Beicota mpusmel. [Ipsamas u K-1.1
COCTaBJIAIOIIME, CEYCHHE. | HaKJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceuenne
Ilpsmas wu npaBuibHasg | KOMOMHUPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Coneprkanne yaeOHOTO MaTepuasa
[Tapannenenunen, kyO. | [Tapanienenunen, CBOMCTBAa MPSIMOYTOJLHOTO Mapamienenumnena, kyo. CeueHue
Ceuenue KyOa, | kyba, mapayiesenumneaa
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rapajuieNIenunea KombOunupoBanHoe 3aHstue
Tema 7.4 Coneprkanue yueOHOro MaTepuana
[Mupamuna, ee | [lupamuna u ee osnemeHtsl. CedeHue nupamuisl. [lpaBunbHas mDUpaMuaa.

COCTaBJISIIONINE, CEYCHHE.
[IpaBuibHasgs  mupamuja.
YcedeHnHas nupamua

VYceuennas nmupamMmuaa

KombunupoBanHnoe 3anstue

Tema 7.5

Coneprkanue yueOHOro MaTepuana

bokoBas u nonnas | [Inomags OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMHUIBI

IIOBEPXHOCTh npu3mbl, | KoMOMHMpPOBaHHOE 3aHATHE

M PaMHU/IbI

Tema 7.6 Cogepxanue yueOHOTo MaTepuala

Cummerpus B KyOe, | CUMMeETpUsI OTHOCHUTEIBHO TOYKH, NPSIMOHW, Iuockoctd. CuUmMerpus B KyoOe,
napajulejienunese, napajulesenumnesie, NpusMe, upamMmuie

IpU3Me, MUpaMuze KoM6unupoBanHoe 3aHsTHe

Tema 7.7 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

[Ipumepsl cumMmeTpuil B

MPUKJIAJTHOI0 MO1YJIA)

npodeccun CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTnueckoe 3aHsATHE
Tema 7.8 Conepxkanue yaeOHOT0O MaTepuana
ITpaBunbHBIE [TonsiTHE npaBMIILHOTO MHOTOrpaHHHUKa. CBOMCTBA NPaBUIbHBIX MHOI'OI'PAaHHUKOB
MHOTOT'PaHHUKH, uX | [IpakTuyeckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Conepxkanue yaeOHOT0O MaTepuana
Hununnp, ero | [lununnp u ero snementsl. CeueHne MWIMHIPA (MTapaielbHOE OCHOBAHUIO U OCH).

coctraBistromue. CeueHnue

Pa3Beprka nmimmHApa

WIAHAPA KombOunupoBanHoe 3aHsTue
Tema 7.10 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiepikaHue (conepxanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIs)

cocrasitronrie. CedeHue
KOHYcCa

Konyc u ero osnementel. CeueHue KoHyca (MapajjieIbHOE OCHOBAaHUIO U
MPOXOJsIIee Yepe3 BEpIIMHY), KOHnYeckue ceueHus. PazpepTka KoHyca
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KoMOuHMpoBanHoe 3aHsTHE

Tema 7.11 Coneprkanue yueOHOro MaTepuana

Y cedeHHbII KOHYC. | YceueHHbIH KoHYC. Ero 0Opa3yromas u BeicoTa. CedeHne yCeUeHHOro KOHyca
Ceuenue YCEUCHHOTO | KOMOMHHPOBAHHOE 3aHSATHE

KOHYyca

Tema 7.12 Coneprkanue yaeOHOro MaTepuasa

[ap u cdepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacronoxxenue cdepsl U miockoctu. CeueHue mapa,
cepsl

KombunupoBanHnoe 3ansitue

Tema 7.13

ITonsatue 06 o0BeMe Tena.
OrHolIeHNE 00bEMOB
MOIOOHBIX Tell

Cogepxanue yueOHOTo MaTepuala

[Tonstue 06 obwveme Tena. OObeM KyOa M IPSIMOYIOJIBHOTO IMapajulesienuIea.
O6vemM mpusmbl ¥ muwuHApa. OTHoOLIEHHE O00BEMOB  IMOAOOHBIX  Tell.
['eomeTprueckuii cMbICT ONIpeaenuTeNs 3-TO MOPIKa

KombunupoBanHoe 3aHstue

Tema 7.14
O0BEMBI u [UIOIAAN
MMOBEPXHOCTEH T

Coneprxkanue yaeOHOro MaTepuasa

O6bembl nupamMubl U KoHyca. O0bem mapa. [1nomanu noBepxHocre Ten

KombOunupoBanHoe 3aHsTHE

Tema 7.15
KombOunanmu
MHOTOTPaHHUKOB H  Tel

Cogepxanue yueOHOT0O MaTepHuala

KOM6I/IHaI_[I/II/I TCOMECTPHUICCKUX TCII

[IpakTnueckoe 3aHsTHE

BpaIieHus
Tema 7.16 Conepxkanue yaeOHOT0O MaTepuana
I'eomeTpuueckue Hcnons3oBanre KOMOMHAIMN MHOTOTPAHHUKOB W TEJ BpAIICHHS B TMPaKTUKO-

KOM6I/IHaHI/II/I Ha MMPaKTHKE

OpPUCHTHUPOBAHHBIX 3aavdaXx

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.17
Pemrenue 3aad.
MHoOrorpanHHuku ¥ Tena
BpalICHUS

CogepxaHue yaeOHOTO MaTepHalia

OO0BEMEBI U IIomaau MOBEPXHOCTU MHOT'OT'PAHHHUKOB U TCJI BpallICHUA

IIpome:xxyTounasi arrecranusi B gopMme aApyras
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Paznen 8. IlepBoodpa3Has GpyHKIMH, ee IPUMEHEHHE 14

Tema 8.1 Coneprkanue yaeOHOTro MaTepuasa

[TepooOpa3Has (yHKUUH. | 3aa4a O BOCCTAHOBJICHHM 3aKOHA JBIDKCHHsS IO W3BECTHOW CKOpocTu. [loHsTHe

ITpaBuna HaXOXJE€HUA | uHTerpupoBanua. O3HAKOMIIEHHE C MOHSTHEM HMHTErpaja U IepBooOpasHoil uis

NepBOOOPA3HBIX ¢ynkuu y=f(X). Pemenue 3amau Ha CBsI3b NMEpBOOOPA3HOM M €€ MPOU3BOIHOIA,
BBIUMCJICHUE TMEePBOOOpasHON s maHHOM QyHkumu. Tabmuma dopmyn st
HAXOXKJCHUS NEPBOOOPa3HbIX. M3ydueHune npaBuiia BEIYUCICHHUS [IEPBOOOPA3HOM 2
KomOunupoBaHHoe 3aHsTue

Tema 8.2 Cogepxanue yueOHOTro MaTepuala

[Inomans KpUBOIMHEWHOW | 3amaun, MPUBOASAIINE K TOHSATHIO OINPEICIICHHOIO WHTErpajia — O BBIUYMCICHUM

Tpalenuu. @opmyia | UIOIAAX  KPUBOJIMHEWHOW Tpamemud, O TepeMenieHnd To4yku. [loHsTue

Herotona — JleitOnuna ONpPENENEHHOT0  MHTErpaa. l'eomerpuueckuidi u  (U3NYECKUN  CMBICIT
onpeneneHHoro unrterpana. ®opmyna Herotona— JleitOuuia 2
KoM6unupoBanHoe 3aHsTHe

Tema 8.3 CopepxaHue y1eOHOTO MaTepralia

Heonpenenennslii u | [loHsTHe HeOMpeeIeHHOTO HHTETpaja

ONpE/ICNCHHBII HHTErpaibl | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 8.4 Cogepxanue yueOHOT0O MaTepuala

[TonsiTne 00 | 'eoMeTpuYeCKHii CMBICIT OTPEICICHHOTO HHTETpajia

OMpeCNICHHOM HHTErpane | KoMOMHUpOBaHHOE 3aHATHE 2

KaK IJI0LIA I

KPHUBOJIMHENHOMN Tpanenuu

Tema 8.5 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJaeprKaHue (conepxanue

OnpeneneHHblil MHTErpall | NPUKJIATHOTO MOTYJIsI)

B )KM3HU I'eomerpuueckuii cMmbica omnpeaeneHHoro wuHterpana. @opmyna Helorona -
JleiiOHMIIA.
Pemenue 3aau Ha mpuMeHEHNe UHTETpalia JUisl BBIUMCICHUS GU3NYECKUX BEIUYUH
¥ TUTOMIaIe 4

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.6

CogepxaHue yueOHOTO MaTepHralia

OK-01, OK-02,
IIK-1.1

27




Pemenue 3agau. | [lepBooOpaznas Gpynkuun. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npumeHenne
[epsooGpasnas (yukuuy, | KonTponsHas pabora 2
ee MpUMEHEHHE
Pa3znen 9. Crenenu u kopHu. CteneHHasi QyHKIMS 12
Tema 9.1 Coneprkanue yaeOHOro MaTepuasa
Crenennas ¢QyHkuus, ee | [TousTue KOpHSI N-OM CTENEHU W3 ACUCTBUTEINBHOTO uyuciaa. OyHKIUU y = VX ux
CBOHCTBa cBoiictBa u rpaduku. CBoiicTBa KOPHS N-OU CTETICHH
KomM6unupoBanHoe 3aHsTHe 2
Tema 9.2 Coneprkanue yueOHOro MaTepuana
IIpeoOpa3oBanue [TpeoOpa3oBaHue UPPALIMOHAIBHBIX BBIPaKEHUH
BBIPOKEHUH ¢ KOPHAMH N- | KoMOMHHUPOBAHHOE 3aHSTHE 2
OH CTEIEeHU
Tema 9.3 Cogepxanue yueOHOTro MaTepuala
CBolicTBa CTENICHU ¢ | [lonatue crenenu c aO00BIM panMOHANIBHBIM TOKa3zaTeseM. CTerneHHble (yHKINH, OK-01, OK-02,
palnoOHAIbHBIM U | UX CBOWCTBA U rpaduKH IK-1.1
JNENUCTBUTEIIbHBIM Komb6unnpoBaHHoe 3aHatue 2
MOKa3aTeIsIMH
Tema 9.4 Copneprxanue yueOHOTo MaTepuana
Pemmenune PaBHOCMIIBHOCTD MppallMOHAIBHBIX YpPaBHEHMH U HEpPaBeHCTB. MeToabl HX
UppanoHaIbHBIX peleHus. Pemienue nppanoHalbHBIX YpaBHEHUH U HEPaBEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOWHHPOBAHHOE 3aHSITHE 4
Tema 9.5 Conepxkanue yaeOHOT0O MaTepuaa
Crenenu " KopHU. | OnpeneneHue creneHHoil QyHKuuu. Mcnonb3oBaHHE €€ CBOMCTB INMPH pEIICHUH
Crenennas GpyHKUIUSA yYpaBHEHH U HEPaBEHCTB 2
KonTponbhas pabora
Pazgen 10. [loka3arenbHas pyHKUUS 14
Tema 10.1 Copneprxanue yueOHOTo MaTepuana
[TokazarenpHas QyHkuus, | CTeneHb ¢ MOPOM3BOJIBHBIM  JCHCTBUTEIBHBIM MOKazateneM. OrmpeaencHue OK-01, OK-02,
€€ CBOICTBA MOKa3aTelbHON (YHKIMM, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM IK-1.1
noka3areibHONM (QyHKUMU. PerieHne moka3aTenbHbIX YpaBHEHMH ()YHKIIMOHAJIbHO-
rpaduuecKkuM MeToJI0M 4
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KoMOuHMpoBanHoe 3aHsTHE

Tema 10.2
Pemenne mnoka3zaTeIbHBIX
YpaBHEHHU U HEPABEHCTB

Coneprkanue yueOHOro MaTepuana

Pemennie mnoka3zaTenbHBIX YpaBHEHHWH METOJOM ypaBHUBAaHUS IOKa3aTelsew,
METOJIOM BBEJCHHSI HOBOW MepeMeHHON, (PyHKIHOHAIBHO-TPAPUUIECKUM METOIOM.

Pemenne nokazareiabHbIX HEPABEHCTB 4
[IpakTiueckoe 3aHaTHe
Tema 10.3 Copepxanue yaeOHOTO MaTepralia
Cucrempl 1OKa3aTeNbHBIX | PellieHne cucTeM Mmoka3arelbHbIX YPaBHEHUI
YPaBHEHUH Komb6unupoBanHoe 3ansarue 4
Tema 10.4 Cogepxanue yueOHOTro MaTepuala
Pemenue 3aj1a4. | Pemenne mnoka3aTeNnbHBIX YypaBHEHUIl METOJOM YypaBHUBaHHUSA TIOKazaTeled u
[TokazarenpHast GyHKIIHS METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHON. Pelenne nokasaTebHbIX HEPABEHCTB
KonTponsHnas pa6ora 2
Pa3nen 11. Jlorapugmsi. Jorapupmuyeckasi pyHkuus 26
Tema 11.1 Cogepxanue yueOHOTo MaTepuala
Jlorapudm yncia. | Jlorapudm uncna. JlecaTUUHBIN 1 HaTypalIbHBIN JOrapuMBbl, YUCIIO €
JlecATHIHBIN 1 | KoMOMHHPOBAaHHOE 3aHSATHE
HaTypaJIbHbIN Jorapudmsl, 4
YHCIIO €
Tema 11.2 Coneprkanue yueOHOT0O MaTepuaa
CpoiictBa  norapudmos. | Coiictsa norapudmos. Onepaius JorapuGMUpOBaHUSL.
Onepanust KoMOMHMPOBAHHOE 3aHSATHE 4 OK-01, OK-02,
norapuMUpPOBaHUS IK-1.1
Tema 11.3 Cogepxanue yueOHOT0O MaTepHrala
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
¢byHKIUS, ee CBOMCTBA Komb6unupoBanHoe 3aHsatue 4

Tema 11.4

Pemenue
norapuMUIEeCKUX
yYpaBHEHUH U HEPABEHCTB

Cogepxanue yaeOHOTO MaTepHalia

[TonsTue mnorapudmuueckoro ypaBHeHus. Omnepauus MOTEHIUpoBaHUA. Tpu
OCHOBHBIX METO/la peIleHusl JorapupMuueckux ypaBHEHHI: (YHKIMOHAIbHO-
rpa¢uveckuif, MeTOJ] MOTEHIMPOBAHUS, METOJ| BBEJCHHUS HOBOH IEpEeMEHHOM.
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Jlorapudmmueckre HepaBeHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 11.5 Coneprkanue yaeOHOTro MaTepuaa
Cuctemsl ANTOPUTM pELICHUS CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapupMHUECKUX
JorapupMHUUECKUX yYpaBHEHHI U HEPABEHCTB
YPaBHEHUH KomM6unupoBanHoe 3aHsTHe 2
Tema 11.6 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
Jlorapudpmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHHUKE [Ipumenenne norapudma. Jlorapupmuueckas crnupans B mpupone. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
[IpakTnueckoe 3aHsATHE
Tema 11.7 Cogepxanue yueOHOTo MaTepuala
Pemenue 3agad. | Jlorapupmudeckas ~ QyHkuus.  PemieHme — mpocTedmmx  Jiorapu(MUYECKUX
Jlorapudmer. yYpaBHEHUU 2
Jlorapudpmuueckas KonTponbHas padora
byHKIMS
Paznen 12. Muo:kecTBa. DjieMeHTHI Teopun rpagos 12
Tema 12.1 Coneprxkanue yaeOHOT0O MaTepuaa
MHoxecTBa [Tonsitue MuoxxectBa. [TonmMHOXkecTBO. Onepanuy ¢ MHOXKECTBaMU
KomOunupoBanHoe 3aHsTue 2
Tema 12.2 IIpodeccuonHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xanue
Omnepanuy ¢ MHO)KECTBAMH | MPHUKJIATHOTO MOJTYJIsI)
Onepanuu ¢ MHOKeCTBaMU. Perienne npukiaaHbixX 3a1a4
[IpakTHueckoe 3ausTHE 4
Tema 12.3 CogepxaHue yaeOHOTO MaTepHalia
I'pader [onsarue rpada. CBsa3HbIA rpad, 1epeBo, LUK rpad Ha MIOCKOCTH
IIpakTHyeckas pabora 4
Tema 12.4 Coneprkanne yaeOHOTO MaTepuasa
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Pemenue 3a7a4.

MmuoxectBa, ['pappr u ux

Onepaunn ¢ MHOXecTBaMH. OIMCaHUE peajlbHBIX CHUTyalluii C IIOMOIIbIO
MHOXecTB. [I[pumenenue rpadoB K pemieHuto 3agay

IIPUMEHEHHE KoHnTponsHas padoTa 2
Pazjnen 13. DinieMeHTHI KOMOMHATOPHUKH, CTATUCTUKU H TEOPUH BEePOSITHOCTEH 28
Tema 13.1 Coneprkanue yaeOHOTro MaTepuasa
OcHOBHBIE nouaTHs | [lepectaHOBKH, pa3MenIeHUs, COUETAHUS.
KOMOMHATOPUKHU 4
KomOunupoBaHHoe 3aHsTHE.
Tema 13.2 Coneprxkanue yaeOHOro MaTepuasa
CoOsbiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
coObiTHsa.  CnoxkeHue U | coObITHH. Y CIIOBHAS BEPOSITHOCT. 3aBHCHMBIC U HE3aBHCHUMBIC COOBITHS. TeopeMbl
YMHOXKEHHE BEPOATHOCTEN | O BEPOSITHOCTH TIPOU3BEICHUS COOBITHIA.
4
KomOunupoBanHoe 3aHstue
Tema 13.3 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xaHue
BepositHOCTB B | IPUKJIAIHOTIO MOY.JIs1)
podecCHOHATEHBIX OTHOCUTENBHAsT YacTOTa COOBITHA, CBOMCTBO €€ ycTounBocTU. CTaTHCTUUYECKOE OK-01, OK-02,
3aja4ax omnpezeneHue BepossTHOCTU. O1ieHKa BEPOSTHOCTU COOBITHS IK-1.1
[TpakTuyeckoe 3aHsATHE 4
Tema 13.4 Coneprxanue yueOHOTo MaTepuana
JuckperHas  ciydaiiHas | Bugsl cimywaiiabix BennuuH. OrnpeneneHue AMCKPETHOM ClydailHOW BEJIMYMHBI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpeleNeHus JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uuncioBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomMmOuHupoBaHHOE 3aHATHE
Tema 13.5 Copneprxanue yueOHOT0O MaTepuana
3ajaun  MmaremaTtndeckoW | Bapmanmonneii psin.  Ilomurom wacror wu  rucrorpamma. CTaTUCTHYECKHUE
CTaTUCTUKH XapaKTEPUCTHKH psifa HAOII0AaeMBbIX TaHHBIX
KoMmOuHupoBaHHOE 3aHATHE
4
Tema 13.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep;KaHue (conep:xanue
CocraBiienne TaOMUI U | MPUKJIATHOTO MOXYJIsI)
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JMarpaMM Ha MPaKTHUKe

[lepBuuHast 06pabOTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe UX mnpencraBieHHE.
HaxoxeHne cpeHIX XapaKTepUCTUK, HAOII0IaeMbIX JaHHBIX

[IpakTuueckoe 3aHsTHE 4
Tema 13.7 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3aja4. | DneMeHThl KoMOMHAaTopuku. CoObITHE, BepOATHOCTH cOObITHS. ClOXeHHe u
DNIEeMEHThI YMHO>KEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KoHnTponpHas pabora 4
CTaTUCTHUKH ¥  TCOPHH
BEPOATHOCTEMN
Paznen 14. YpaBHeHUsI H HEPaBeHCTBA 30
Tema 14.1 Cogepxanue yueOHOT0O MaTeprala
PaBHOCUIIBHOCTD PaBHOCUIBbHOCT ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMbI
YPaBHEHMM M HEPABEHCTB. | PaBHOCWIIBHBIX IE€PEX0/aX B YPaBHEHHMSAX M HepaBeHCcTBaxX. OOmIMEe METOBI
OO1ye METOAbI PEIEHNsT | pelIeHHs YPaBHEHHIA: TEpexo/] OT paBeHCTBA (DYHKIMH K PABEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3j0oKEeHUs HA MHOXHUTEIH, METOJ BBEIACHUS
HOBOH MepeMeHHOMH, (yHKINOHATBHO-TpapUUECKIA METO/]
KomOunupoBanHoe 3aHstue
Tema 14.2 Coneprxanue yueOHOTo MaTepuana
I'padpmueckuit MeToa | O61ue MeTO/Ibl pelIeHUs] HEPABEHCTB: MEePEX0/] OT CpaBHEHMsI 3HAUeHUH (DyHKIIHMHA
peleHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB JUII MOHOTOHHBIX (DYHKIMA, MeTOox OK-01, OK-02,
HEPaBEHCTB MHTEpPBaNIOB, QyHKIMOHATBbHO-Tpaduueckuil metof. ['paduueckuit Mmerosa pemeHus MK-1.1
YpaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3aHsTue
Tema 14.3 Coneprxanue yueOHOTo MaTepuana
VYpaBuenus U HepaBeHCTBa | OmpeneneHue Moayns. Packpbitme Monyns mno onpeaeneHuio. [Ipocteiimue
C MOJlyJIeM yYpaBHEHHSI ¥ HEPaBEHCTBA C MoAyieM. [IpruMeHeHre paBHOCHIIBHBIX TEPEX0/I0B B
OTIpeNIeICHHBIX TUTIAX YPaBHEHUI U HEPABEHCTB C MOIYJIEM 4

KoMmOuHupOoBaHHOE 3aHATHE

Tema 14.4

Coneprkanne yaeOHOTO MaTepuasa

VYpaBHEHHs 1 HEPABEHCTBA

3HakoMcTBO ¢ mapameTpoM. [Ipocreline ypaBHeHHs 1 HEpaBEHCTBA C TapaMEeTPOM
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C mapameTpaMu

KoMOuHMpoBanHoe 3aHsTHE

Tema 14.5
CocraBiieHne U peLIeHUE
npodecCUOHANIBHBIX 3a/1a4

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xkanue
NPHUKJIATHOTO MOIYJIsS)

Penrenne TekCcTOBBIX 3aJa4 HpO(l)GCCI/IOHaJ'IBHOFO COACpIKaHUA

C IIOMOILBIO YPABHEHUN [IpakTuueckue 3aHATHS 8
Tema 14.6 Coneprxkanue yueOHOro MaTepuasa
Pemenne 3ama4. | OOuie MeToAbl PEIICHUs YpaBHEHHMH. YpaBHEHUS U HEPABEHCTBA C MOJYJEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

[TpakTueckoe 3ansATHe 4
IIpomexyTounas arrecranus (JK3amMeH) 12
Bceero: ‘ 308
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATePHAJIBLHO-TEXHUYECKOMY 00ecrevYeHuIo

Jis peanu3anuy MPOTpaMMbl  y4eOHON JUCHUIIIMHBI MPEIyCMOTPEHBI CIICAYIOIINE
CHelMallbHble  MOMENIeHUs: KaOMHeT MaTeMaTHKd, HWHQPOPMATHUKH, METPOJIOTUH U
CTaHJapTHU3aI[UU, OCHAIIEHHBI O00OpPYIOBAaHUEM U MPOTPAMMHBIM O0ECIEYCHHUEM, MMOMEIICHUE
JUISL CAMOCTOSTEIILHOM pabOThI (YMTAIBHBIN 3271 Ne2).

Kabuner maremartnku, WHPOPMATHKH, METPOJIOTHH M CTaHIApPTH3AIMH - ydcOHas
aymquTOpUs Ui TPOBEINCHHUS JIEKIMOHHBIX, MPAKTUYECKUX 3aHATUN, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIllMH, TEKYHIEr0 KOHTPOJS M TMPOMEKYTOYHOW AaTTECTAIHH,
UMeIolIas CJenylollee OCHAIEHUE: CTOJIBl U CTYNbs JUIsi OOy4YalolIUXCsl IO KOJUYECTBY
MOCAJ0YHBIX MECT B ayJUTOpUH, pabodee MECTO IperojaBaTels, ydyeOHas IOCKa, IMPOEKTOp,
9KpaH MPOEKIMOHHBIH.

OGopynoBanrie W MeOenb: CTONBI W CTYNbSl JUIsi OOYYAIOIIMXCSA TIO KOJIUYECTBY
MOCAIOYHBIX MECT B ayAUTOpHUH, pabouee MeCTO IIpernoaaBaress, yueOHas q0cKa.

B kauecTBe moMenieHuit Isi CaMOCTOSATEIbHON PAOOTHI UCIIOIB3YETCS:

YuranpHeiii 3a71 Ne 2 - 3T0 mOMEIIeHHE ISl CAMOCTOATEIbHOM paboThl ¢ MOCATOUYHBIMH
MECTaMH Ha KOJIMYECTBO OOYJArOIIMXCs, aBTOMATH3UPOBAaHHBIC pabovre MecTa JUIsl YuTaTeNeh ¢
BBIXOJIOM B CeTh VIHTEpHET M 3JIEKTPOHHYIO HH(DOPMALMOHHYIO 00pa3oBaTeNbHYIO Cpeny
YIJITY, nporpamMmHOe oOecrieueHue oOO0IIero Ha3HaueHUs. TexHoJorusi OecrpoBOIHON
nokanpHON cetn Wi-Fi.

Oo6opynoBanue yueOHOro KabuHeTa:

— KOMIUIEKTBl ~ y4eOHbIX TaOnuI[, CTEHAOB, CXE€M, IUIaKaToOB, TMOPTPETOB
BBI/IAIOIIUXCS YUCHBIX;

- 3aaHus i1 KOHTPOJIBHBIX Pa0OT, IS Pa3HBIX BHUJIOB OICHOYHBIX CPEICTB,
IK3aMeHa;

— MEPCOHAIBHBI KOMIBIOTED C JIMIEH3UOHHBIM MPOTPAMMHBIM 0O€cIeUeHHEM;
MYyJIBTUMEAUMHBIN MPOEKTOP; UHTEPAKTUBHAS JOCKA, BHIXO] B IOKATBHYIO CETh;

3.2. UupopmannoHHoe odecnieyeHue 00y4eHust

Jl1st peanuzanuy mporpaMmbl 00111e00pa3oBaTENbLHON JUCITUILUIMHBI OMOIMOTEYHBIA (POHT
0o0pa3oBaTeNbHOW OpraHu3ali HWMeEeT MeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3zoBaTelbHbIE U
MH(POPMALIMOHHBIE PECYpChl, PEKOMEHIyeMble [UIS HWCIOJb30BaHUS B 00pa30BaTEILHOM
npolecce.

3.2.1 OcHOBHBIE 2JIEKTPOHHbIE H3IAHUA:

1. Bynneik, I'. M. Maremaruka / I'. M. Bynasik. — 2-¢ u3a., crep. — Cankr-IletepOypr :
Jlawb, 2024. — 156 c¢. — ISBN 978-5-507-48578-9. — Tekct : anekTponHbiii // Jlanb
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/356150 . — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

2. Paituun, A. M. DnemenrapHas Matematuka / A. M. Paituun. — Cankr-IletepOypr :
Jlanp, 2024. — 244 c. — ISBN 978-5-507-48065-4. — Tekcr : 3nekTpoHHbIH // JlaHb
ANIEKTPOHHO-OMbOHoTeynas cucrema. — URL: https://e.lanbook.com/book/362867 . — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

3.2.2 JlonoJIHUTEJIbHbIE H3IaHUSI

1. KeitmanoB, A. M. Maremaruka : ydyeOHoe nocodue s CITIO / A. M. Keitmanos, E.
K. Jleitnaprac, C. I'. MbicnuBen. — 4-e u3f., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 288 c.

— ISBN 978-5-507-49226-8. — Tekcr : a1eKkTpoHHBIH // JlaHb : 37E€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/383453 . — Pexum pocTyna: aisi aBTOPH3.
I10JIb30BaTeICH.
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2. Maremaruka: mpakTUKyM : yueOHoe mocobue / cocraputenu C. I'. I'yroBa [u mp.]. —
Kemeposo : Kem['V, 2024. — 154 c. — ISBN 978-5-8353-3284-7. — Tekcr : anekTpoHHbI# //
Jlanb : snextponHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/484286 . —
Pesxxum noctyna: 11t aBTOpU3. MOJIb30BATEIICH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIHUITIJIMHBI
KoHTpoJIb M OLeHKA pe3yJbTaTOB OCBOCHUS 00Ie00pa30BaTENbHON TUCIUTLIAHBI

PaCKpBIBAIOTCS Uepe3 AUCLUUIUIMHAPHBIC PE3yNIbTaThl, HAlpaBJICHHbIE Ha (JOPMUPOBAHHUE OOIIMX

U Tpo(pecCHOHANBHBIX KOMITETEHIIUHI TI0 pa3JiesiaM | TeMaM COJIepyKaHHsl yueOHOTO MaTepuania.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHbIX
KOMIIEeTeHIH s MeponpusiTUs

OK 01. Beibupath criocoOsr P1 Temall, 1.2, 1.3 11-0/c, 1.4, 1.5, | TectupoBanue
pelIeHus 3a1a4 1.6 YcTHBIN onpoc
npohecCHOHATBLHOM P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuueckuii
NEeATEILHOCTH o/c, 2.6 IIUKTAHT
MPUMEHUTEIHLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
K pa3JInNYHbIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTeIbHAs

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabota

P5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbpraroB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temm 7.1,7.2,7.3,7.4,7.5, 7.6,

NpPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

7.7 11-0/c,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, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUAYAIbHBIX

P9, Temsr 9.1,9.2,9.3,9.495 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, pabora

11.4, 115, 11.6 IT-o/c, 11.7 Brmmosaenue

P12, Temsr 12.1, 12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHUNA

13.5I1-0/c, 13.6

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

14.5I1-o/c, 14.6
OK 02. Mcnonbs3oBaTh P1 Temall, 1.2,1311-0/c, 1.4,1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 YcTHBII onpoc
ITOMCKa, aHaJIN3a U P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | Maremaruueckuii
UHTEPIPETALI o/c, 2.6 IIUKTAHT
uH(popMauu, 1 P 3, Temsr 3.1, 3.2, 3.3 II-0/c, 3.4 NunuBuayansHas
nH(pOpMaIMOHHBIE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsATENbHAS
TexHoJyiornu ;g Bemmonuenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
3a/1a4 MpoQeCcCHOHATIbHON P 5, Temsr 5.1, 5.2 [Ipencrasnenue
NEeATEILHOCTH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

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

P12, Temsr 12.1, 12.2,12.3,12.4

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

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX
pabot

3amura
WH/INBUYaTbHBIX
IIPOEKTOB
KoHntponbHas
pabota
Beimonuenue
HK3aMEHaIlMOHHBIX
3aJaHui
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13.5 [1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.511-0/c, 14.6

I[IK 1.1. dopmupoBaTb
QITOPUTMBI pa3paboTku
IpPOrpaMMHBIX ~ MOJyJell B

COOTBECTCTBHHN C TCXHHYCCKHM
3aJaHHUCM.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c, 2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tems 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, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6

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

TectupoBanue
YcrHblit onpoc
MaremaTuueckui
JUKTAHT
WNunuBunyansHas
CaMOCTOATEIIbHASA
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3amura
WMHUBUIyaJIbHBIX
MIPOEKTOB
KonTponbhas
pabora
Brinosinenue
9K3aMEHaIMOHHBIX
3aJaHuN
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