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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
NPOrpamMMmslI
Oo6meobpazoBatenbHas quciumuivHa [1/[.01 MaTtemaTuka sSBiseTcst 00s13aTeIbHON YacThIO
001eoOpazoBaTeIbHOrO IUKIa oOpazoBaTenbHOU mporpammel CITIO B cootBercTBHM ¢ DI'OC
o criermanbaOcTH 21.02.19 3emiieycTpoiicTBo.
O61eo0Opa3oBaTenibHas JUCHUIUIMHA UMEET MPAaKTUYECKYI0 HAIlPaBICHHOCTh U MCIIOJb3YyeT
MeXIpeaMeTHbIe cBsi3u ¢ aucuuinHamu [1/1.01 MaTtemaTuka.

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

1.2.1. Heap AMCHUIIHHBI

Copep:xanne mporpammbl o6meoOpazoBatensHoil aucuumiuabl [1J[.01 «Marematukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHUsl B cOOTBeTcTBUHU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpasienHnoctn @I'OC CIIO.



1.2.2. IInanupyemMble pe3yJibTaThbl 0CBOCHHS 001e00pa3oBaTe/bHONH JUcHUILINHBI B c0oTBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA HMeeT npu GpopmupoBanuu u passutun OK u ITK.

Oco0oe 3HaueHNE NUCIUILUINHA
uMeeT npu GOPMHUPOBAHUU U
paszsutun OK u I1IK

Ilnanupyemble pe3yabTaTbhbl 00yUeHUs

O01mue

JAucnunimHapHbie

OK 01 Beibupats criocoosl
peIeHHs 331249
podeCCuOHATLHON

e TeTbHOCTH
[IPUMCHHUTEITHHO

K pa3IM9HBIM KOHTEKCTaM

FOTOBHOCTb K TPYAY,
MacTepcTBa, TPYI0II00ue;

OCO3HAaHUE NI €HHOCTH

TOTOBHOCTh K  AKTUBHOH  JEITEIHLHOCTHU
TEXHOJIOTMYECKOW M COLIMAJIbHON HANPABIEHHOCTH,
CIIOCOOHOCTD u

HHULIUUPOBATD, IJIaHUPOBATh

CAMOCTOATCIIBHO BBIINNOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

HWHTEpEC K Pa3TUIHBIM
podecCHOHATEHOM JIeATSIIEHOCTH,
OgjaneHue YHUBEPCAJIbHBIMU
[103HABATCIBHBIMU JICHCTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:
CaMOCTOSITEIIBHO (hopMynupoBaTh

AKTyaJlu3UpoBaTh MpoOIEMYy,

yueOHBIMH

4|
paccMaTpuBaTh €€
BCECTOPOHHE;
- YCTaHaBJ'H/IBaTI) CymCCTBeHHBIﬁ HpI/ISHaK NI
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IICHMS;

ONpEeENATh

LEeNIU JACSITEIbHOCTH, 3a7aBaTh
apaMeTpbl U KPUTEPUU UX JTOCTUKECHHUS;

- BBIABIIATH 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B
[paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JAESITENbHOCTb, OI[CHUBATh
COOTBETCTBUE  PE3YJIbTATOB

OeisiM, OILCHHUBATDH

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAMU PEIIEHUS
3agad; yMeHue hopMyaupoBaTh ONPEAETICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOUTH J10Ka3aTeIbHbIE
[pacCcyX/1I€HUsl B X0JI€ PELICHMs 3a/1a4;

- YMETh OIEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JIOTapupM
UrCIIa; YMEHUE BBITOIHATH BHIYMCICHUE 3HAUCHUH 1
[IpeoOpa30BaHUs BBIPAKEHUI CO CTENEHSIMH U Jlorapupmamu,
[MpeoOpa3oBaHus qPOOHO-PANMOHATBHBIX BEIPAXKCHHIH,

- YMETb ONEPUPOBAThH MOHATHIMHU: PALUOHAIbHBIE,
ppaloOHalIbHbIE, I0KA3aTeNbHbIE, CTEIICHHBIE,
lmorapumMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMHU: (QYHKIHS, HETIPEPhIBHAS
(byHKIMS, TPOU3BOAHASA, IEPBOOOpa3Has, ONpeIeIeHHbIN
MHTETPaj; yMETh HaXOJUTh MPOU3BOHBIE AIIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUaibl; UCCIE0BATh B
MPOCTENIINX clydasiX GYyHKIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HanOOoJIbIINE U HAMMEHbIINE 3HaYeHNs (QYHKIMN; CTPOUTh
rpadMKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM arllapara
MaTeMaTHYeCKOT0 aHAIN3a; IPUMEHSATh IPOU3BOHYIO IPU
[pEIICHNH 3a]1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/]Jaul HAa HAaUOOJIbIINE U HAUMEHBIIIHE
3HAUEHUS, HA HaXOXJAEHHUE TyTH, CKOPOCTH U YCKOPEHUS;




[PUCKY TIOCTIEICTBUIA eI TELHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0em;

- BBUSIBJISITH IIPUYUHHO-CJICICTBEHHBIC CBSI3U W
AKTyallU3UpPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
HaXOIUTh JUIsT

3a1aBaTb

peleHus, apryMeHThI
TOKa3aTesIbcTBA CBOMX YTBEPXKIACHUH,

[apaMeTpsl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATh IIOJYUCHHBIC B XOJC PCIICHUA
3aa4uu peE3yJIbTaTbl, KPUTHUYCCKU OLCHHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3HMPOBATL H3MCHCHHUC B

HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX|

MpeAMETHBIX 00JIaCTeH;

- BBIABHUTI'AaTh HOBBIC nacu, npeajiaraTrb
OPHUT'MHAJIBHBIC MTOAXOAbI U PCHICHUA,
14 CIIOCOOHOCTH Hnx HCIIOJIb30BaHUA B|

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

- YMETh OIEPUPOBATH MOHATHIMHU: PALlMOHANbHAs (PYHKLHS,
MokaszaTenabHast QyHKIHS, CTeTIeHHas (QyHKIHS,
morapumuydeckas GyHKIUsA, TPUTOHOMETPHYECKUE (PYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTH TPaPUKH H3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'pa)MKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTruX y4eOHbIX
[IPEIMETOB U 33aJa4 U3 PEaIbHOM KU3HU; BbIpaXaTh (GOpMyIaMU
3aBUCUMOCTH MEKy BETUUMHAMU;

- YMETb pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCJIYT, HAJIOTH, 331a4i U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITH BEIPAKECHUS,
YpaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI I10 YCIOBUIO 3aa4H,
icclieI0BaTh M0JIy4€HHOE pellieHUE U OLIEHUBATh
[1paBIOMI0100HOCTh PE3YJIbTATOB;

- YMETb ONIEPUPOBATH MOHATHIMHU: CpeHEE apu(PMETHUUECKOE,
MeraHa, HauboJIblee ¥ HauMEHbIIee 3HAUSHHSI, Pa3Max,
crepcusi, CTaHJapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
13BJIEKAaTh, MHTEPIIPETUPOBATh UH(POPMAIIHIO, IPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[peaTbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[TOMOILBIO TAOJIMII U TUarpaMM; UCCIe10BaTh CTAaTUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'papUecKUX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyJailHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHS; YMEHUE BHIYUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHUEM TpaduIecKX METOJIOB;
[IPUMEHSTH (POPMYJIBI CIIOKEHHS] U YMHOXKEHHS BEPOSITHOCTEH,
KOMOUWHATOpHbIE (DAaKThI U (POPMYIIBI IPH PEILICHUH 3a]1a4;




OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHbIMH BEJIMYMHAMH; YMEHHE IIPUBOIUTD IIPUMEPDI
IIPOABJICHUSA 3aKOHA OOJIBIINX YHCEN B MMPpUPOAHBIX U
0OI1I€CTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATH MOHATHIMHU: TOUKA, IIPSIMast, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YIroJl, CKPELIMBAIOILUECS MIPSIMBbIE,
[apajyIeIbHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEH,
[YTOJI MEXAY IIPAMBIMH, YIOJI MEXAY IPSAMOM U IUIOCKOCTBIO, YIOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOAHNEC MCIKAY ITPAMBIMH, PACCTOAHUC MCKAY IINIOCKOCTSAMMU,
[YMEHHE HCITOJIB30BaTh MPH PEIICHUH 33]1a4 U3yIeHHBIC (aKThI U
TCOPCMBI INIAHUMCTPHUHU, YMCHUC OLICHHUBATL Pa3MCPLL 00BEKTOB
OKpY’KaroIIero MUpa;

- YMETb OIEPUPOBATH MOHATHSIMU: MHOTOI'PaHHUK, CEUECHUE
MHOTOrpaHHHKa, Ky0, mapajjienenurnes, npusma, nupammuia,
(urypa 1 oBepxXHOCTb BpalllEHUs], IIMIIMHAP, KOHYC, 11ap, chepa,
ceueHHst (PUTYpPHI BpalIeHus, ITIOCKOCTh, Kacaromasics chepsl,
MUJIMHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPpAMUbI, IIPU3MBI,
KOHYCa, WIMHJIpa, Iiouanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/Ia, TMPAMHIBI, TIPU3MBI,
LMINHApA, KOHYCa, 11apa; yMeHHe H300pakaTb MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHUS, X CEYEHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[PACIIO3HABATh IMPAaBHUJIbHBIC MHOTOTPAaHHUKHA

- YMCTb OIICPpHUPOBATH MOHATUAMU: IBUKCHUC B IIPOCTPAHCTBE,
0100HbBIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
rIomael moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MPU
[peILICHUH 3a]1a4;




- YMETh BBIYUCISATH T€OMETPUYECKHUE BEIUYMHBI (IJIMHA, IO,
[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIONb3YS H3yYCHHbIC
(hOpMYIIBI U METO/IbI;

- YMETb ONIEPUPOBATH MOHATHIMU: IPIMOYIOJIbHAs cCHCTEMa
KOOpAMHAT, KOOPAUHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJIIpHOE MPOU3BENIEHHUE, YIOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BECHNE BEKTOPA HA YUCIIO; HAXOAUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEHHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3aauu, pacrio3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTUYeCKUE MOJIETHN B PUPOJHBIX U OOLLIECTBEHHBIX
SIBICHUSIX, B HICKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI
MaTeMaTUUYECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTH4eCKOI HayKH.

- YMETb OIEPUPOBATH MOHATHSIMU: OIIpEJIeIEHUE, AaKCUOMA,
TeopeMa, CIIe[CTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIMPOBKHU; YMEHHUE (DOPMYIUPOBATh
0OpaTHOE M MPOTHUBOIIOJIOKHOE YTBEPKAEHUE, TIPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPHI, UCII0JIB30BATH METO/
MaTEMaTHYECKON MHAYKLUU; IPOBOAUTD JOKA3aTEIIbHbIE
[pacCy»IEeHHUsI IIPU PELICHUH 3314, OLICHUBATh JIOTUYECKYIO
[TPaBHJIBHOCTb PACCyKICHMI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHO>KECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U
SIBJIGHUI TIPU PEILIEeHUH 33/1a4, B TOM YHCJe U3 IPYTUX YUeOHBIX
[IpeIMETOB;

- YMETb ONEpUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,




LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATh Ipadbl
[Pa3IMYHBIMH CIIOCOOAMU; MCTIONIB30BATh rPpadbl MPHU PELICHUN
3ajay;

- YMETb CBOOOHO ONIEPUPOBATH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YUCIIO COUETAHUMN, UUCIIO NIEPECTAHOBOK; OMHOM
HproToHa; yMeHHe NPUMEHATh KOMOMHATOPHbIE (PAKTHI U
paccyXKIeHMs JUIs PeLIeHus 3ajady;

-YMETb OTIEPHPOBATH MOHATHAMHE: HATYPaJIbHOE YUCIIO, LIEJI0e
YICII0, OCTATOK MO MOJYJIIO, PAllMOHAILHOE YUCIIO,
MppaMOHAIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, IIEITBIX,
[pallMOHANIBHBIX, JEUCTBUTEIHHBIX YHCENT;, YMEHUE HCIIOJIB30BATh
[PU3HAKH JETUMOCTH, HAMMEHBIINN OOIINI IeUTENb U
HauMeHblIee o0I1ee KpaTHoe, alropuT™ EBkinja npu pereHun
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH [TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETb CBOOOIHO ONEPUPOBATH OHATHAMMU: CTEIEHB C LIETbIM
MoKa3aTesieM, KOpeHb HaTypaJIbHOW CTETICHH, CTETICHD C
[pAaIIMOHAIIEHBIM TTOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TMOKa3aTeseM, JIorapudm vuciia, CHHYC,
KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIMM: TOKAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpaBHEHU I
1 HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMIOHANIbHBIE, [TOKA3aTeNIbHBIE,
CTETIeHHBIE, JIOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI; yMEHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITAPaMETPOM;
[IPUMEHSTh YPAaBHEHMSI, HEPABEHCTBA, X CHCTEMBI JJISl pEIICHUS




MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00J1acTeil HAyKH U
[p€AIbHOM JKU3HU;

-yMeTb CBOOOIHO OMIEPUPOBATH MOHATUSAMU: TpaduK HyHKIHH,
oOpaTtHas GyHKIHSA, KOMIO3UIIUS PYHKITUH, IMHEWHAS PYHKITUS,
KBaJpaTU4Has GYHKLUS, CTeNIeHHas QYHKLHUS C LETbIM
[oKa3aTeseM, TPUrOHOMEeTpUu4ecKrue GyHKINUU, 0OpaTHbIE
TPUrOHOMETpHUECKUE (PYHKIUH, TOKa3aTeIbHAs U
imorapudmuyueckas GyHKINU; YMEHUE CTPOUTH Tpaduku
(yHKINH, BBITOJTHATH TpeoOpa3oBanus TpaguKoB (HyHKINT;
[YMEHHE HCIIONIb30BaTh rpaduku GyHKIHUN IS U3yICHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUN 33/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U U3 PEaJbHOMN KU3HU; BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

YMEHHE CBOOOIHO OIEpPUPOBATh MOHATUAMU: YETHOCTh (DYHKIIUH,
[EepUOUYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIIHUHU, HAuOOoIblIee U
HaMEHbIIIee 3HaYCHUsT PYHKIIMU HAa IPOMEKYTKE; YMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITHH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu QyHKIUHN JIs
[peIeH s ypaBHEHHIA, HEPAaBEHCTB U 33/1a4 C TTapaMeTpaMH;
1300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHHH
ypaBHEHH, HEPAaBEHCTB U UX CHCTEM;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
[oCse10BaTeNbHOCTb, apu(MeTHUECKas POrpeccHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroIiast
reoMeTpHUECKas IPOTPECcCHsl; YMEHHE 33/1aBaTh
[OCTIeIOBATEIHPHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETb ONEPUPOBATH MOHATHAMU: HENPEPHIBHOCTH (PYHKIUH,
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ACHMIITOTHI rpaduka GyHKINH, IEpBas U BTOPAst POU3BOIHASL
(yHKLINU, TEOMETPUIECKUN U (PU3MUECKUI CMBICI POU3BOHOM,
repBoOOpa3Hasi, ONpeesICHHBIN HHTETPpall; YMEHHE HaXOAUTh
ACHMITOTHI rpaduka QyHKIUH; yMEHHE BBIYUCIIATH IPOU3BOTHbIC
CYMMBI, IPOU3BECHHUS, YACTHOTO ¥ KOMITO3UIIUH (DYHKIIUHA,
HAXOIUTh YpaBHEHNE KacaTeIbHOH K rpaduky GyHKIMH;
YMEHHE UCTIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECIOBAHMS
(yHKIMH, UTsT HAXO0XKICHHUS HAWTY4IIeTO PELICHUs B
[IPUKIIQAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX H
(bU3MYECKNX 3a/1a4ax, IS ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXOAUTH IUIONAU U 00BEMBI (PUTYp ¢ TOMOIIBIO HHTETPaIa;
[IPUBOANTH IPUMEPBI MATEMAaTHIECKOTO MOJICIIUPOBAHUS C
moMouibio quddepeHanbHbIX ypaBHEHUI;

- YMETh OIIEPUPOBATh NOHATHAMH: KOMILIEKCHOE YUCIIO,
CONPsKEHHBIE KOMITJICKCHBIE YUCIIa, MOIYJb U apTyMEHT
KOMITJIEKCHOTO Ynciia, (hopMa 3alMCH KOMIUICKCHBIX YUCE
(reomeTpuueckas, TPUTOHOMETpPUUYECKas U anredpandeckas);
[YMETh IPOM3BOIUTH apHU(PMETHIESCKHE TCHCTBHSI C
KOMIUIEKCHBIMU YHCJIAMU; TIPUBOTUTH TTPUMEPHI HCITOJIB30BAHHS
KOMIUIEKCHBIX YHCETT;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPEHEE
apupMeTHuecKoe, MeJuaHa, HauboJbIllee U HauMEHbIIIee
3HA4YEeHHUs, pa3Max, AUCIEPCHsi, CTAaHIapTHOE OTKJIOHEHUE JUIs
ONMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTHUYECKUE JAaHHBIEC, B TOM YHCIIE C TPUMEHEHUEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpaduiIecKu
FiCCIIeIOBAaTh COBMECTHBIE HAOMIOACHUS C TIOMOIIBIO IHarpaMm
[pacCcenBaHMS U JINHEWHOW PErpeccuu;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHI C HCIIOIB30BaHUEM
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rpaduuecKuX METOJOB; IPUMEHSATH I PeLIeHUs 3a7a4 (OPMYIIbI
CJIO’KEHUS U YMHOXKEHHS BEpOATHOCTEH, (hopMyiTy moTHON
BeposTHOCTH, (hopmyny beprymin, komOuHAaTOpHBIE (HAKTHI U
(hOpMyJIbl; OLIEHUBATh BEPOSTHOCTU PEANIbHBIX COOBITUI; YMEHUE
OIIepUPOBATH MOHATUAMU: CITy4aiHas BETUUYMHA, Paclipe/ieJiCHIe
BEPOSATHOCTEH, MaTEMaTHUECKOE OKUAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHOW BEeIHUYMHBI, (PYHKIIUN
[pactipesieieHus ¥ IIIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOTO U
HOPMAJILHOTO PacIpeesieH i ; yMEHUE HCIIOB30BaTh CBOMCTBA
M3Y4EHHBIX pacrpeieieHui JUTs peIeH s 3a]1a49; 3HaKOMCTBO C
MMOHATHSIMU: 3aKOH OOJIBIINX YMCEIl, METOJIbI BEIOOPOUHBIX
MICCIIeIOBAaHHIT; YMEHUE TIPUBOIUTH IPHUMEPHI IPOSBIICHHS 3aKOHA
0OJIBIINUX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOUKA, IPsMas,
[JI0CKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKUN yTol,
IBYTpaHHbBIN YroJl, TPEXTPAHHBIN YTOJ1, IepeceKaronecs,
[apajieIbHbIe U CKPEIIMBAIONINECS PSIMBbIE, TapaJJIeIbHOCTD U
MEePIIEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEXKTY MPSIMOHN H TIIOCKOCTBIO, YTOJI MEXTY
[IOCKOCTSIMHU; YMEHHE UCTIOB30BaTh P PEIICHUH 331249
3ydeHHbIE (PAKThl M TEOPEMBI IJITAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHUpE; YMEHHE ONeprUpoBaTh
[MOHATUSMU: MHOTOTPaHHUK, CEYeHHE MHOTOI'paHHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
MMOBEPXHOCTh BpAIICHHUS, IIMJIMHIP, KOHYC, IIap, chepa, pazBepTka
MMOBEPXHOCTH, CEUCHHUSI KOHYCA U IIJIMH/IPA, TapaJljIeIbHbIe OCH
I OCHOBAHMIO, CEYEHHE 11apa, MIIOCKOCTh, Kacaromascs chepsl,
[MIAHAPA, KOHYCa; YMEHHE CTPOUThH CEUeHHE MHOTOTpaHHHKA,
1300pakaTh MHOTOTPAaHHUKH, (PUTYpBHI M TOBEPXHOCTH BpALICHUS,
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11X CEUEHUS], B TOM YHCJIE C TOMOUIBIO JIEKTPOHHBIX CPENICTB;
YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUIECKUX (UTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BbIABUraTb TMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHE POBOAMUTH KIacCU(UKALUIO (GUTYp 110 pa3IMYHbIM
[IpU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU: TUIOIAAb (DUTYPHI,
00BEM (PUTYpbI, BEIMYMHA yIila, PACCTOSHUE OT TOYKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEKIY
[IOCKOCTSIMH, IJIOMIAb cepsl, MIoma s TOBEPXHOCTH
[IUpaMUbl, IPU3MBI, KOHYCa, HMIMHPA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO Mapajulesienumneia, MMpaMu/bl, IPU3MBI,
LWIMHApA, KOHYCA, 1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATh IMOHATUSMU: JBHKEHUE,
[apajieNbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
[IPOCTPAHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 10 J0OHbIE
(urypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
TOM YHCJIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
MICII0JIb30BAaTh TEOMETPUYECKUE OTHOIIEHUS, HAXOINUTh
reoMEeTpUUECKUE BETMUMHBI (JITIMHA, YTOJl, IUI0Aaab, 00beM) pU
[pEILICHUH 3a]a4 U3 APYIUX YUeOHBIX ITPEIMETOB U U3 peabHON
PKHI3HH,

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAS
CHCTeMa KOOPJIUHAT, BEKTOP, KOOPINHATHI TOUKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHNE BEKTOpA HA YHCIIO,
[pa3oKeHue BEKTOpa Mo 06a3ucy, CKaIsipHOE IPOU3BEICHUE,
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BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
1ICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA METOJ ISl PELICHHUS
FEOMETPUUECKUX 3aa4 U 337a4 APYruxX y4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2x2 v 3x3, onpeeanuTelb
MaTpULbl, TCOMETPUUECKUI CMBICI OIPEIECTUTENS;

- YMETh MOJEJIMPOBATh PEAIbHbIE CUTYalluU Ha S3bIKE
MaTE€MaTUKH; COCTABJIATh BBIPAKEHUSI, yPABHEHU S, HEPABEHCTBA U
11X CHUCTEMBI 10 YCJIOBHUIO 33/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIENIN C UCTIOJIb30BaHKEM arllapara ajareopsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yibTaT; CTPOUTH
MaTeMaTHYECKUE MOJIETH C ITIOMOLIBI0 TEOMETPUUYECKUX MTOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM ITPAKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH
[1OJTyYEHHBIN pe3ysIbTaT; PEeIIaTh IPUKIIAIHbIE 3a]a4n
CpeCTBaMU MaTEMaTUYECKOI0 aHAJIU3a, B TOM YHCIIEe COI[UAIbHO-
PKOHOMHMYECKOTO M (PU3UUECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATH MOAXOSAIINN METO T ISl pEIICHUS 3a/1a4H;
[MOHMMaHUE 3HAYMMOCTH MaTEMAaTUKHU B U3yUYE€HUU MPUPOTHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh
[IpOSIBJIEHNE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
[IPUBOJIUTH IPUMEPBI MATEMATUUYECKUX OTKPBITUN POCCUMCKON 1
MHUPOBOI MAaTEMaTUYECKON HAYKU

OK 02 Ucnonn3oBath
COBpPEMEHHBIE CPEJICTBA
[TO¥CKa, aHaJIN3a U
WHTEpIpeTay HHPOPMAIIHH,
1 THGOPMAIIMOHHbIE
TEXHOJIOTHH JJIs BHIIOIHCHUS
3aad npodeccuoHanbHON

B obnactu HNCHHOCTH HAYYHOT'O ITO3HAHU:

-c(OpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HaykKd M OOUIECTBEHHOM IPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CHOCOGCTBYIOH_ICFO OCO3HAaHHUIKO CBOCrO MECTa B

MOJTUKYJIBTYPHOM MHUDE;

- YMeTh OIEpPHpPOBATh MOHATHSIMHU: palMOHaIbHas (YHKIHA,

byHKIHS, byHKIIHS,
nmorapumuueckas (QyHKUMS, TpPUTOHOMETpUUYECKHE (YHKIUH,

MoKa3aTeIbHasl CTETeHHAsI
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
(yHKIUH, KMCHONB30BaTh TpaduKU MPU H3YYEHUHU IPOILIECCOB U
3aBUCUMOCTEH, MpH pelIeHUH 3aJad U3 JPyrux Yy4eOHbIX

MMpCIAMCETOB U 3aJia4 U3 peanLHoﬁ JKU3HU,; BbIpaXXaTb (I)OpMy.]'IaMI/I
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NICATCIIbHOCTH

- COBEPIICHCTBOBAHUE SI3BIKOBOM WU YHUTATEIBCKOM|
KyJbTYpbl KaK CpEJICTBAa B3aWUMOJICHCTBUS MEKIY|
ITFOIbMHU U TIO3HAHUS] MUPA;

- OCO3HAaHHWE IICHHOCTU HAYYHOM JE€ATEIbHOCTH,
TOTOBHOCTD OCYILIECTBIISATH

MCCICA0BATCIIbLCKYIO ACATCIIBPHOCTh HHANBUAYAJIbHO

MPOEKTHYIO u

1 B TpyIIIIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
[03HABATEIbHBIMU JCHCTBUSIMHU:
B) paboTa ¢ nHpOpMaLueii:

- BJIAACTb HaBBbIKaMHW ITOJYUYCHUSA I/IH(l)OpMaIII/II/I us3

OCYILIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U
MHTEpIpEeTanio WHOOPMAaLUK Pa3IuYHbIX BUIOB U
(dhopM mpescTaBICHNUS,

- co3laBaTh TEKCThl B pa3NU4HbIX (opmarax c
YI€TOM Ha3HaueHUs WH(pOpMaMu W  LEeJIEeBOH
ayTUTOPUH, BBIOMpas  ONTUMAJIbHYIO  (QopMmyj
[pe/ICTaBICHNS U BU3YyalIU3aliy;

- OLICHMBAaTb  JIOCTOBEPHOCTb,  JIETMTUMHOCTb
nHpOpMallUK, €€ COOTBETCTBHUE IPABOBBIM U
MOPaIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~TEXHOJOTMH B  PEIICHUY
KOIHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢ COOJIOJeHHEM
TpeOOBaHUN APTrOHOMHKH, TEXHHKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepeXeHUs, TPaBOBbIX U
DTUYECKUX  HOPM, HOpPM  MH(OPMALMOHHON

3aBUCHMOCTH MEXKy BETUYHMHAMU;
- YMETb OIEPUPOBATH MOHATHUSIMHU: TOXKJIECTBO, TOXKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHMH
1 HEpaBEHCTB, pPABHOCWJIBHOCTH YypaBHEHUI, HEPaBEHCTB H
CUCTEM, pallliOHaJbHbIC, HppalOHaIbHbIE, IOKa3aTelbHbIC,
CTETICHHBIE, norapudmuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHHMsI, HEPABEHCTBA U CUCTEMbI; YMETh pelIaTh ypaBHEHUS,
HEpaBEHCTBA M CHUCTEMBl C IOMOIIBIO PA3JIMYHBIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA W CHUCTEMBI C MapaMeTpoM;
[IPUMEHATHh YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUSs
MaTeMaTUYeCKUX 3a]a4 U 3a7a4 U3 pa3IMyHbIX 00JIacTe HAyKU U

MCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOHTGJII)HOIpeaJH)HOI\/JI KHN3HH,

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMM: JBHXKCHHE,
MapayiesIbHbl  [ePEeHOC, CHMMETpUs Ha IUIOCKOCTM U B
[IPOCTPaHCTBE, MOBOPOT, MpeoOpazoBaHHe MOAO0OUS, MOIO0OHBIE
(burypsl; ymMeTb pacro3HaBaThb PaBHbIE U I0A00HBIE (UTYpBI, B
TOM 4HCI€ B IPUPOAE, HCKYCCTBE, AapXUTEKType; YMETb
MCIIOJIb30BAaTh ~ T'€OMETPUYECKHE  OTHOUIEHMS,  HaXOIUTh
reoMeTpUUYECKre BEIUYUHBI (AJIMHA, YO, IUIoNaab, 00bEM) MpH
pEIIeHNH 3a7a4d U3 IpYruX y4eOHBbIX MPEIMETOB U U3 PeabHOU

PKU3HHU
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0C30IMacHOCTH;

BJIaACTb HABBIKAMH PACIIO3HABAHUA MW 3allWTHL

nHbopManuy, HHPOPMAIMOHHOW  OE3011aCHOCTH
ITMYHOCTH
[1K 1.3. BomonuaTh —  aNropuTMBl  MaTeMaTH4ecKol  OOpabOTKH— COCTAaBICHUS KapTOrpaUUecKUX MaTepHajoB C NMPHUMEHEHHEM

rpadguieckue padboThI 1Mo
COCTABIICHUIO
KapTorpapuuecKux
MaTepHaioB

[PE3YJIbTATOB MOJEBBIX T'€0IE3MUECKUX U3MEPEHH C
MCIIOJIb30BAHUEM  COBPEMEHHBIX  KOMITbIOTEPHBIX|
[IporpaMM;

CIICIIUAJIM3WUPOBAHHBIX KOMIIBIOTCPHBIX IIPOIrpaMM;
HUCIIOJIB30BAaTh I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaHI/IOHHBIe
MTCXHOJIOTHH B HpO(beCCHOHaHBHOfI JACATCIIBHOCTH.

[1K 4.3.0cymiecTBiasaTh
KOHTPOJIb HCIIOJIb30BAHUS |
OXPaHBI 3eMEJIBHBIX PECYPCOB.

— CIIOCOOBI ONIPEICIICHHS TTOMIAICH;
BUABI  HEJOCTATKOB  3eMJICBJIAJCHUMN

b4l
3GMH€HOHBSOB3HI/II71, X BJIMAHUEC Ha HUCIIOJIb30BAHUC
3eMeb U CIOCOOBI YCTPpAaHCHHUA,

— OCYILECTBJIEHUSI KOHTPOJS 3a HCIOJIb30BAHUEM U OXPAHOU
3EMENBHBIX PECYPCOB;

— IUIAHUPOBATh U KOHTPOJUPOBATH BBHIIIOJHEHUE MEPONPUSATHH 110
YJIYUYIIEHUIO 3eMelb, OXpaHe MOYB, MPEJIOTBPAIIECHUIO [TPOLIECCOB,

YXyAIIAarImMHuX UX KaUCCTBCHHOC COCTOSIHUC,
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2. CTpyKTYypa M coJep:kaHue 0011e00pa3oBaTeIbHO AUCIUNIHHBI

2.1. O6beM AUCHUILINHBI U BUIbI Y4eOHO# paGoThl

Buj yueOHoi padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 234
BT. U..

TEOPETUUECKOE 00yUueHue 170
MIPaKTUYECKHUE 3aHATHS 64
IIpodeccnonanbHO-OPHUEHTHPOBAHHOE CO/lep:kaHKe (Coep:KaHne 58
NMPHUKJIATHOT0 MOXYJIA)

BT. 4..

TEOpeTUIeCcKoe 00ydeHne 20
MIPaKTUYECKHUE 3aHATHS 36
NuauBuayaabHbId NPOEKT HET
KoHcyabTanumu nepea 3K3aMeHOM 2
IMpome:kyTounasi arrectamusi (1 cemecTp — apyrasi, 2 ceMecTp — 3K3aMeH) 16
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2.2. TemaTHYeCKHUii IJIAH U COJIeP:KAHNE TUCIUITHHBI

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

HaumenoBanue pa3aesioB . O0bem ®opmupyembie
o Tem OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON 4acoB S —
MOAYJIb (IPH HAJTUYMH)
1 2 3 4
OcHOBHOe co/lep:KaHue
Pasnen 1. IloBTopenme 16
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOTo MaTepuala
Lens u 3a1a4yM | bazoBele 3HAHUS W yYMEHMS [0 MaTeMaTuke B MpodecCHOHAIbHOH U B
MaTEMaTHKU IIPY | TIOBCEHEBHOW JNESATEIbHOCTH.
OCBOCHUU CIELUANIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Conepxkanue yaeOHOro MaTepuaa
Yucna wu Berumcnenus. | JleiicTBUs Ha NOJOXKHUTEIBHBIMHA U OTPULIATEIIEHBIMHU YMCIIaMH, OOBIKHOBEHHBIMHU H
Bripaxkenus U | JECITUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHsIMu, GopMyJIbl COKPAILIEHHOTO YMHOXEHHUS. 2
KomOuHMpOBaHHOE 3aHATHE OK-01, OK-02,
Tema 1.3. IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue IIK-1.3, TIK-4.3.
['eomeTpus Ha MIIOCKOCTH | MPUKJIAAHOTO0 MOIYJISA)
Bunbl nnockux Guryp v ux miomasis.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B KypCe T€OMETPUH Ha IUIOCKOCTH 4
IIpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanue yaeOHOTO MaTepuaa
ITponienTHBIE BEuUCIeHUs | [IpocThie MPOLEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCIEHHsI. CIIOKHBIE TPOIIEHTHI
[TpakTueckoe 3aHATHE 2

Tema 1.5
YpaBHEHHsI 1 HEpAaBEHCTBA

Coneprkanue yaeOHOTO MaTepuasa

Jluneiinble, KBasipaTHBIC, IPOOHO-IMHEWHBIE YPABHEHUS U HEPABEHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6 Coneprkanue yueOHOro MaTepuana
Cucrtembl  ypaBHeHMil U | CrOCOOBI peIIeHUs] CHCTEM JHHEWHBIX ypaBHeHui. [loustus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpaBHEHUM. 2
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansarue
Tema 1.7 Coneprkanue yueOHOro MaTepuasa
BxonHoi KOHTPOJIb Boruucnenuss u mpeoOpa3oBaHusi. YpaBHEHUS M HepaBeHCTBA. [eomeTpusi Ha
IUIOCKOCTH 2
KonTponbhas pabota
Paznen 2 Ilpsimble n 16
IIOCKOCTH B
NPOCTPAHCTBE
Tewma 2.1. Coneprxkanue yaeOHOro MaTepuasa
OcHoBHbIE nousatus | [Ipeqmer crepeomerpuu. OcCHOBHbIE TOHSTHA (TOYKa, TMpsAMasi, IUJIOCKOCTb,
CTepEOMETPHH. npoctpancTtBo). OcHOBHbIE  akCHOMBI  cTepeomerpuu. Ilepecekarommuecs, 2
PacnoyioxkeHue npsAMBIX M | mapajiielbHble M CKpeluBarommecs  npsimble. [Ipu3Hak  u  CBOWCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS NPIMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIC (DUTYPBHI.
KomM6unupoBanHoe 3aHsTHe
Tema 2.2. Coneprkanue yaeOHOTo MaTepuaa OK-01, OK-02,
[TapamnensHocTs npsAMBIX, | [lapamienbHbie npsimMas u IockocTh. Omnpenenenue. [lpusnak. CBoiictBa (C TK-1.3.
OpAMOM M IIJIOCKOCTH, | I0Ka3arenbcTBOM). [lapamnensabie iockoct. Onpenenenue. [Ipusnak. CBoiicTBa
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero osneMmeHThl. Ilapamnenenumen u ero
snemMeHThl. CBOMCTBA MPOTUBOMOJIOXKHBIX IPAHEN U IMaroHalleld napajiesenuneaa. 4
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsatue
Tema 2.3. Coneprkanue yaeOHOTO MaTepuasa
[lepneHIUKYISIPHOCTD [lepnenaukynspusie npsimpie. llapannenbHble mOpsiMble, MEPHEHIUKYISIPHBIE K

NPSIMBIX, TPAMOU U
IJIOCKOCTH, MJIOCKOCTEN

wiockocTd.  IIpu3Hak  mepHeHANKYISIPHOCTH
Joka3zarensctBo. Ilepnenaukynsap u HakiaoHHas. lleprneHauKyIspHBIE TUIOCKOCTH.
[Ipu3Hak nepneHuKyISIPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBO.

IpsIMOM U IUIOCKOCTH.
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PaccrosiHus B ipocTpaHCTBE

KombunupoBanHnoe 3ansitue

Tema 2.4. Coneprkanue yaeOHOTro MaTepuasa
Teopema 0 Tpex Teopema o Tpex nepneHaAuKyiIsipax. JlokazaTenbCTBO. YTosl MEXAy HPSAMOU H
TCPHCHARKYIApax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMHU 2
Komb6unupoBanHoe 3ansrue
Tema 2.5. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiep:KaHue (conep:xanue
[TapanneneHsie, NPHUKJIATHOTO MOIYJIS)
NEpIEeHIUKYIIIPHBIE, AkcHOMBI  cTepeoMeTpuu. lleprneHauKynspHOCT,  NPSAMOM UM TUIOCKOCTH,
CKPEILMBAIOIINECS IPSMBIE | MAPAIICIBHOCTh JIBYX MPSIMBIX, NEPIIECHIUKYIIIPHBIX TUIOCKOCTH, 4
NEePIEeHIUKYISIPHOCTD MIOCKOCTEMN
[TpakTHdeckoe 3aHATHe
Tewma 2.6. Coneprxkanue yaeOHOro MaTepuana
Pemenue 3amau. Ipamele u | Pacnonoxenne mpsMbIX M IDIOCKOCTEH B mpocTpaHcTBe. [leprneHauKynspHOCTh |
IJIOCKOCTH B | MapaJlyIeIbHOCTh NPSAMBIX U IUIOCKOCTEH. CKpelIBaroLIecs NpsMble
MIPOCTPAHCTBE KonTponbnas pabota 2
Pazgen 3. Koopaunatsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOTo MaTepuana
JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocreiimue 3amaunm B KOOpAMHATaX.
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAUHATBI CEpEeIMHbI OTpE3Ka 4
MEXAy JBYMsl TOYKaMH. | KoMOMHHUPOBAHHOE 3aHSATHE
Koopaunatsl  cepenuHsl OK-01, OK-02,
Tema 3.2 Coneprkanue yaeOHOTO MaTepuaa
Bexropsl B mpocTpancTBe. | Bektopel B mpoctpaHcTBe. CIOKEHHWE M BBIYMTAHHE BEKTOPOB. YMHOXEHHUE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uncio. KomminanapHsle BeKTOpbl. CKaIsipHOE MPOU3BEIEHUE BEKTOPOB.
CkansapHoe mnpousselneHue | Pa3noyxeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaM. KoopauHatel BekTopa,
BEKTOPOB CKaJISIpPHOE MPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YIOJI MEKIY BEKTOPAMH, YrOJ 6

MEXy MPSIMON M TJIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
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I'eomeTpuueckuii cMpIC ONpeaeauTens 2x2

KombunupoBanHnoe 3ansitue

Tema 3.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coleprkaHue (copep:xanue
[Ipaktuxo- MPUKJIATHOT0 MO/YJIAA)
OpueHTHpOBaHHbIE 3aj1auM | KoopauHaTHas MmiockocTh. BeruncieHne paccTOSHUM W IJIOLAAed Ha IUIOCKOCTH.
Ha KOOpAMHATHOH | KosruecTBeHHBIC pacyeThI 4
IJIOCKOCTH [IpakTrueckoe 3aHsTHE
Tema 3.4 Conepxkanue yaeOHOro MaTepuaa
Pewenue 3a1a4. | JlekapToBbl KOOpAMHATHI B MPOCTpaHCTBE. Bektopsl B npocTpancTe. CiloxkeHue u
Koopannatsl u BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KomiuiaHapHble BEKTOPBI.
CkansipHoe  NOpOU3BEACHHE BEKTOPOB. Pa3znoxeHue BekTOpa MO  TpeM
HEKOMIUJIAaHApHBIM BeKTOpaMm. IIpocreiimme 3agaum B koopauHarax. KoopauHaTsl
BEKTOpA, PACCTOSIHUE MEXKy TOUKaMH, KOOPJAMHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE
MPOU3BE/IEHNE BEKTOPOB B KOOPJIWHATAX, YTOJ MEXKIY BEKTOPAMH, YTOJ MEXKIY 2
MPSIMOM M TUIOCKOCTBIO, YTOJT MEXAY TIJIOCKOCTSIMU
KonTponbnas pabota
Pa3nen 4. OcHoBBI 30
TPUTOHOMETPHUH.
Tpuronomerpuveckue
byHkunn
Tema 4.1 Cogepxanue yueOHOT0O MaTepHuala OK-01. OK-02
Tpuronomerpuueckue Pannannas mepa yria. [loBopoT Touku BOKpYr Hauana koopauHat. OmnpeneneHue HK’- 13 '
GyHKIMM IPOM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT€HCAa W KOTaHTreHca. 3HaKU CHHYyCa, KOCHMHYyCa, TaHTeHCa U 2 h

yria, yncna. Panguannas u
rpajycHas Mepa yria

KOTAHI'CHCA IO YCTBCPTAM. 3aBHCHMOCTD MCXKAY CUHYCOM, KOCUHYCOM, TAHTCHCOM
M KOTAaHI'CHCOM OJHOI'0 U TOI'0 K€ yTJia

KoMmOuHupoBaHHOE 3aHATHE

Tema 4.2

Coneprkanne yaeOHOTO MaTepuasa
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOXECTBA.

@opMyIIbl IPUBEACHUS

Tpuronomerpuueckue Toxzaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O
U - o.. DOpMyIIbI IPUBEICHUS

KombunupoBanHnoe 3ansitue

Tema 4.3

Cunyc, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH JIBYyX
YIJIOB

Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yTIjia

Copepxanue yueOHOro Marepualia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrima. @®opmynsl  monoBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUYECKMX (YHKIUHA B TPOM3BEACHUE M IPOU3BEIACHUS B CYMMY.
BrlpakeHne TpPUTOHOMETPHYECKMX (DYHKIMI 4Yepe3 TaHTeHC MOJOBUHHOTO
aprymenrTa. [IpeobpazoBanus NpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUIN

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 4.4
OyHKIMM, WX CBOWCTBA.

Cogepxanue yueOHOTro MaTepuala

OO6unacTh ompeneNneHrus U MHOXKECTBO 3HAUeHUN (PpyHKuuid. UETHOCTH, HEUETHOCTD,

Crnioco0sl 3aJaHud | mepuoAnYHOCTh QyHKImA. CriocoObl 3amanust GyHKIHA

byHxuuit KoMOMHHPOBAHHOE 3aHATHE

Tema 4.5 Coneprxkanue yaeOHOro MaTepuana

Tpuronomerpuveckue OO6nacth ompeseneHus 1 MHOXECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIIHIA.

¢byHKIMH, UX CBOICTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOTUYHOCTD TPUTOHOMETpUYeCKHX (pyHKIMH. CBOMCTBA
u rpaduku QyHKIWIA Y = COS X, Yy =Sin X, y =tg X, Y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 4.6 Conepxkanue yaeOHOT0O MaTepuaa

[TpeobpazoBanue Cikarue u pacTsikeHue Tpa@uKOB TPUTOHOMETPHUECKUX (PYHKITUH.

rpadukoB [Ipeo6pa3oBanue rpadukoB TPUTOHOMETPUUECKHUX (YHKIUI

TPUTOHOMETPHYECKUX [TpakTueckoe 3aHATHE

byHKIUH

Tema 4.7 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJeprKaHue (conepxanue
Onucanue NPHUKJIATHOTO MOIYJIs1)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBONCTB TPUTOHOMETPUYECKUX (QYHKIHMH B MpodhecCHOHaTbHBIX

IPOLIECCOB €  MOMOIIBIO
rpadukoB QpyHKUINN

3aja4ax

[IpakTHueckoe 3aHsATHE

Tema 4.8

CogepxaHue yaeOHOTO MaTepHualia
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OO6parHble Ob6parHble Tpuronomerpuyeckue GpyHkuuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUYECKHE
P P Komb6unupoBanHoe 3ansarue
byHKIIUU
Tema 4.9 Coneprkanue yaeOHOTro MaTepuaa
Tpuronomerpuueckue VYpaBHeHre COS X = a. YpaBHeHme Sin X = a. YpaBHenme tg X = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBA

PenieHne TpUTOHOMETPUYECKUX YpPaBHEHUH OCHOBHBIX THIIOB: IIPOCTEHINNE
TPUTOHOMETPUYECKUE YPAaBHEHHMs, CBOJMIIMECS K KBaJApaTHbIM, peEIIaeMble
Pa30KEHUEM Ha MHOKUTEIIU, OJTHOPOIHBIE.

[Ipocreimme TpPUroHOMETpUYECKHE HEPABEHCTBA

KomMb6unmnpoBanHoe 3aHsTHE.

Tema 4.10 Cogepxanue yueOHOT0O MaTeprala

Cucremsl CucTembl POCTENIINX TPUTOHOMETPUUECKUX YPaBHEHUM
TPUTOHOMETPHUICCKUX KoMOuHMpOBaHHOE 3aHATHE

YpaBHEHUU

Tema 4.11 Coneprxkanue yaeOHOro MaTepuasa

Pemenue 3amady. OCHOBBI

[IpeobpazoBanue TPUTOHOMETPUIECKUX BBIPAXKEHHUIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB B TOM YMCJIE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (yHKLHUH.

byHKIIUU KonTponbnas pabota

Pa3nea 5.

KoMiuiekcHbie yuciaa

Tema 5.1 Conepxkanue yaeOHOT0O MaTepuaa

KomMmmekcHbie uncia

[TonsiTne koMmIuiekcHOro 4ucia. CoONpsyKEHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucia. QPopma 3amMcH KOMIUIEKCHOTO — YHCIIa
(reomeTpuueckas, TpPUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
JENCTBUS C KOMIJIEKCHBIMM YUCIIaMU

KoMmOuHupOoBaHHOE 3aHATHE

Tema 5.2
[IpumeHenne
KOMILIEKCHBIX YHCEIl

Conepxanue yueOHOrO MaTepuaia

Brimonnenue pacycToB C INOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpBI
HCIIOJB30BaHUA KOMIIIICKCHBIX YHUCECI

HpaKTI/ILIeCKOC 3aHATUC
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Pazgen 6. IlpousBoaHas 30
byuxkuum, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOro MaTepuana
IToustue IPOU3BOAHOMU. | OmpeeNieHne YUCIOBOM IMOCIIEOBATEIFHOCTH U cocoObl ee 3amanus. CBoMCTBa
@opMynsl M IpaBUIIa | YHCIOBBIX MocienoBarenbHOCTel. Ompenenenue mpeiena MOCIeI0BaTeIbHOCTH.
auddepeHpoBaHUS Beruucnenne  mpepeno  mocienoBatenbHocTedl.  Ilpemen  ¢yHkuMm  Ha 2
6eckoneunoctu. [Ipenen @pynknuu B Touke. [lpupamenne aprymenta. [lpupamenue
GyHkuuu. 3anadd, NOPUBOISIIME K IOHATHIO Ipou3BoAHOM. Omnpenenenue
IIPOU3BOJHON. AJITOPUTM OTBICKaHUS IIPOU3BOAHON
KoM6unupoBanHoe 3aHsTHe
Tema 6.2 Coneprxkanue yaeOHOro MaTepuasa
[Tpou3sBoaHBIC cyMMbl, | ®opmynsl nuddepenunpoBanus. [Ipasuna quddepenunpoBanus 4
Pa3sHOCTH  IIPOU3BCHACHUA, KOM6HHHp0BaHHoe 3aHATHE
Y4aCTHOTO
Tema 6.3 CopepxaHue yaeOHOTO MaTepralia
[IpousBoaHbIE Omnpenenenue cioxxHod QyHkuuu. IIpon3BoaHas TPUrOHOMETPUUYECKUX (DYHKIUH.
TPUTOHOMETPUUECKUX [IpousBonHas cnoxHON QyHKIUU
Gynxumii.  IlpousBoanas | KoMOMHUPOBAHHOE 3aHSTHE 4
CIIOKHOU (QYHKIIUU
Tema 6.4 Cogepxanue yueOHOT0O MaTepHuala
Tousue O | Ilonsitne HenpepsiBHOH ¢yHKImU. CBolicTBa HenpepblBHOH ¢(yHKIHU. CBs3b
HEeNPEPBIBHOCTH QYHKIMH. | vesycnry HEmPepEIBHOCTIO 1 AH(p(EPEHIMPYEMOCTbI0 (QYHKIMH B TOYKE. AJNTOPHTM 2
Meron unrepsaios pelleHNs HepaBEHCTB METOJIOM MHTEPBAJIOB
Komb6unupoBanHoe 3aHsatue
Tema 6.5 CogepxaHue yaeOHOTO MaTepHalia
I'eomerpuueckuii u | eoMeTpudeckuil CMBICT TNPOU3BOAHON (YHKIMM — YIIOBOH KOX(PUIMEHT
buznueckuit CMBICII | KacaTeIbHON K Tpaguky (YHKIHMH B TOUKe. YpaBHEHHE KacaTeIbHON K rpaduky
MIPOU3BOIHOM (GyHKUIMU. AJTOPUTM COCTaBIIEHUS YpaBHEHHs KacaTelbHOW K Trpaguky (yHKUIUU
y=f(x) 2

OK-01, OK-02,

IK-1.3.
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KoMOuHMpoBanHoe 3aHsTHE

Tema 6.6 Copepxanue yaeOHOTO MaTepralia

DU3NYECKUI cMbICI | Du3nyecknii (MEXaHUYECKUH) CMBICT MPOM3BOJHON — MTHOBEHHAs CKOPOCTh B
MPOU3BOIHOMN B | MoMeHT Bpemenu t: v =S’ (t)

npodeccroHalIbHbIX [IpakTHueckoe 3aHATHE

3a1avax

Tema 6.7 Coneprkanue yueOHOro MaTepuana

MOHOTOHHOCTD (DYHKITUH.
Touku 3xcTpEeMyma

Bospactanne u yObiBaHHe (DYHKIIMHU, COOTBETCTBHME BO3pACTaHUS W YOBIBaHUS
¢yHkuMu 3HaKy mOpou3BoAHON. I[loHATHE TNPOM3BOAHON BBICIIETO IMOPSIKA,
COOTBETCTBUE 3HaKa BTOPOW IMPOU3BOJHON BBIMYKJIOCTU (BOTHYTOCTH) (PYHKIMH Ha
oTpe3Kke. 3ajauyd Ha MaKCUMyM M MMHUMYM. [loHATHE acMMITOTHI, crIOCOOBI MX
ornpeneNneHusi. AJIrOpuT™M HUccieoBaHusl (QYHKIMM W IOCTPOEHHUs ee rpaduka c
HOMOILBIO IPOU3BOIHOMN. J[poOHO-NTMHeHAs HyHKLIUSA

KombOunupoBanHnoe 3aHstue

Tema 6.8
Uccnenoanune hyHkumii u
MOCTPOCHHE TPAPUKOB

Coneprxkanue yaeOHOro MaTepuasa

UccnenoBanme GpyHKIME HA MOHOTOHHOCTD U TIOCTPOEHHUE TPahUKOB.

KombununpoBanHoe 3aHsTHE

Tema 6.9 HawuGombpiree u

Cogepxanue yueOHOTO MaTeprala

HavVMEHbIIIEe 3Hayenus | HaxoxneHne HaumOONbIIEr0 M HAMMEHBIIEro 3HAYeHWH (YHKIUH, MOCTpOEHUE

byHKIIUU rpaduKoB MHOTOYJIEHOB C HCIIOJIb30BAHUEM arapara MaTeMaTHueCcKOTo aHaln3a
KombOununpoBanHoe 3aHsTHE

Tewma 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xanue

Haxoxnenue NPUKJIATHOTO MOYJIs1)

ONTUMAJIBHOTO PE3yJbTaTa
C IIOMOILBIO IPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

Hanmenbiiee 1 HanOoIbIlIee 3HAUCHUE (I)YHKI_II/II/I

HpaKTI/ILIeCKOC 3aHATUC

Tema 6.11

Pemrenue 3a1ad.
[IpousBonHas ¢pyHKIUY, €€
MIpUMEHEHNE

CogepxaHue yaeOHOTO MaTepHralia

®opmynsl U npasuia auddepenurponanus. MccnenoBanne QyHKIMA ¢ TOMOIIbIO
npousBogHON. Hanbosbiiee 1 HauMeHblee 3HaueHus QyHKIUN

KonTtponbHas pabora
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Pazgen 7. 38
MHororpaHHuKH M TeJja
BpalleHus
Tema 7.1 Coneprkanue yaeOHOTro MaTepuaa
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BepiivHbI, peOpa, rpaHu. luaroHasb.
MHOTOTpaHHHUKA Ceuenue. Bolnykiibie 1 HEBBITYKJIbIE MHOTOTPAHHUKHI

KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Coneprkanue yueOHOro MaTepuana
[Tpusma, ee | [lonsatue mpusmel. Ee ocHoBanust u 60koBbie TpaHu. Beicota mpusmel. [Ipsmas u
COCTABJIAIOLIME, CEYEHHE. | HAKJIOHHAas npu3Ma. [IpaBuibHas npusma. Ee ceuenue
Ilpsmass w  npaBuibHas | KOMOMHUPOBAHHOE 3aHATHE 2
MIPU3MBI
Tema 7.3 Cogepxanue yueOHOTo MaTepuala
[Tapamtenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | Kyba, mapasuienenumeaa
napaiesienumnea KomOunupoBanHoe 3aHstue 2
Tema 7.4 Cogepxanue yueOHOTo MaTepuala
[Mupamuna, ee | [lupamuna u ee »snementhl. Ceuenue nupamuabl. IlpaBunbHas nHMpamuia.
COCTABIIAIOLINE, CEUEHHE. | YCeUueHHas MUpaMujia
IlpaBunbHas  mUpaMMIA. | KoMOGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Conepxkanue yaeOHOT0O MaTepuaa
BbokoBas U nonnas | [Tnomaas OOKOBOM M MOJTHON MOBEPXHOCTH NMPHU3MBI, TUPAMHU/IbI
MOBEPXHOCTh npu3Mbl, | KoMOMHIpOBaHHOE 3aHATHE 2
MTUPAMHU/TBI
Tema 7.6 Copneprxanue yueOHOTo MaTepuana
Cummerpuss B KyOe, | CUMMETpHSI OTHOCHTEIBHO TOYKH, MPSIMOH, miockoctH. CUMMETpusi B KyOe,
napauiesienurne/e, napaieNienureie, pu3Me, mTupaMusIe 2

MIpU3Me, MUpaMuJIe

KoMmOuHupoBaHHOE 3aHATHE

Tema 7.7
IIpumepsl cumMMeTpuil B

IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIsS)

colepkaHue (copep:xanue

OK-01, OK-02,

[K-1.3.
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npodeccun

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Coneprkanue yaeOHOro MaTepuasa

[IpaBuiibHbBIE [TonsiTHe npaBUIBLHOIO MHOrOrpaHHuKa. CBOMCTBA MTPaBUIIBHBIX MHOTOI'PAHHUKOB
MHOT'OTpaHHUKH, uX | [IpakTuyeckoe 3aHITHE

CBOMCTBA

Tema 7.9 Coneprkanue yaeOHOTro MaTepuasa

[Mununap, ero | Hunuunp u ero snementsl. CeueHne MUIMHPA (MapajieIbHOE OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHIpA

LUIMHIpA KoM6unupoBanHoe 3aHsTHe

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAIHOI0 MOY.JIs1)

coctapisitouie. CeueHue
KOHYyca

KOHyc u ero »jeMeHThl. CeueHune KOHYCa (napannenLHoe OCHOBAHHIO H
MpoXOoAAIee 4epe3 BCpH_II/IHy'), KOHHNYCCKHEC CCUCHU . PaSBepTKa KOHYCa

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.11 Coneprxkanue yaeOHOro MaTepuasa

VY ceueHHsIi KOHYC. | ¥YceueHHbI KOHYC. Ero obpasytomias u Beicota. CeueHre yCeueHHOT0 KOHyca
Ceuenne YCEeUeHHOTO | KoMOMHMPOBAHHOE 3aHATHE

KOHYyca

Tema 7.12 Cogepxanue yueOHOTO MaTeprala

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacronoxxenue cdepsl U 1miockoctu. CeueHue 1mapa,
cdepsl

KombununpoBanHoe 3aHsTHE

Tema 7.13
ITonsatue 00 oOBEME Tena.
OTHolIeHNUE 00BEMOB

MOIOOHBIX Tell

Conepxkanue yaeOHOT0O MaTepuana

[Tonarue 06 ob6beme Tena. OO6veM Kyba M MPSIMOYrOJIBHOTO MapauiesenuIesa.
O6vemM mpusmbl W 1wuHApa. OTHOIIEHHE O00BEMOB  IMOAOOHBIX — TEll
['eomerpuueckuii cMbICT onpeaenuTens 3-To MopsaaKa

KoMmOuHupoBaHHOE 3aHATHE

Tema 7.14

Coneprkanne yaeOHOTO MaTepuasa
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O0BEMBI u [UIOLLAANA

IIOBEPXHOCTEH Tel

O06mwembl upamMuibl U KoHyca. O6bem mapa. [Inomany noBepxHocTe Ten

KombunupoBanHnoe 3ansitue

Tema 7.15 Coneprkanue yaeOHOTro MaTepuaa

Komb6unanuu KomOuHanmu reoMeTpuueckux Tel

MHOIOIPDaHHMKOB W Tel | [IpakTHuecKoe 3aHATHE 2

BpallleHUs

Tema 7.16 Coneprkanue yueOHOro MaTepuana

I'eomeTpuueckue Ucnonp3oBanre kOMOMHAIMN MHOTOIPAHHUKOB W TEJ BpAlllEHUs B MPaKTUKO-

KOMOHMHAIINY Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3a/1a4ax
[TpakTHdeckoe 3aHATHe 2

Tema 7.17 Cogepxanue yueOHOTro MaTepuala

Pemenue 3aga4. | O0beMbI U IJIOIAN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPALLCHUS

Muororpannuku 1 Tena | [pomexkyToyHasi aTrecTanusi B popme apyrast 2

BpallleHUs

Paznen 8. 14

IlepBooOpa3nasn

pyuxkuum, ee

NpUMEHeHHue

Tema 8.1 Cogepxanue yueOHOT0O MaTepuala

IlepBooOpa3Hass QyHKIUU. | 3amaua 0 BOCCTAHOBJICHHWW 3aKOHA JIBMXKCHHS IO M3BECTHOW CKOpocTh. IloHsTHE

[TpaBuna HAXOXJIEHUA | nHTerpupoBanua. O3HAKOMIIEHHE C MOHSTHEM HMHTErpaja U NepBooOpa3zHOMl i

NepBOOOPA3HBIX ¢ynkiuu y=f(X). Pemenue 3amau Ha CBsI3b NMEPBOOOPA3HOW M €€ MPOU3BOIHON, OK-01, OK-02,
BBIUKCJICHHE TMepBOOOpa3HOM i AaHHOM QyHkuuu. Tabmuma dQopmyn s ITK-1.3, TIK-4.3..
HaXO0XKJeHUs epBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2
KombOunupoBanHoe 3aHsTue

Tema 8.2 Coneprkanue yaeOHOTO MaTepuaa

[Inomans KpUBOJMHEWHOW | 3amaun, MPUBOASAIINE K TIOHSTHIO OIPEICIIEHHOTO WHTErpaia — O BBIYMCICHUH

Tpalenuu. Popmyna | TUIOMAAX  KPUBOJIWMHEWHOW Tpamemud, O TepeMeNIeHnd TOo4Kku. [loHsTHe

Herotona — JleitOnuna ONpENENEHHOT0  HMHTErpaa. l'eomerpuueckuidi u  (QU3NYECKUN  CMBICTT
omnpenenenHoro uaterpaia. ®@opmyna Hetotona— JleitOnura 2
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KoMOuHMpoBanHoe 3aHsTHE

Tema 8.3 Copepxanue yaeOHOTO MaTepralia
Heonpenenennsiit u | [lonsiTe HEOMPEACICHHOTO NHTETpaja
ONpEEICHHBIA HHTErpajbl | KoMOMHUPOBAaHHOE 3aHSTHE 2
Tema 8.4 Coneprkanue yaeOHOTro MaTepuasa
ITonsTne 00 | T'eoMeTpUUECKUil CMBICI ONPEICICHHOTO HHTEerpaia
OIpe/CICHHOM HHTEerpane | KoMOMHUpOBaHHOE 3aHATHE 2
KaK IJI0LIAIN
KPHUBOJIMHEHHOH Tpanenuu
Tema 8.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaep:KaHue (copep:xanue
OnpeneneHHblil MHTErpall | NPUKJIAHOTO MOTYJIsl)
B JKU3HU I'eomerpuueckuil cmbica omnpeneneHHoro wuHrerpana. Popmyna HerooToHa -
JleitOHuua.
Pemenue 3anau Ha MpUMEHEHUE MHTErpaa Jjsl BBIYUCICHUS (PU3HUECKUX BEIUYMH
¥ [UTOMIAICH 4
[IpakTrueckoe 3aHsATHE
Tema 8.6 Cogepxanue yueOHOTo MaTepuala
Pemenue 3ana4. | [TepBooOpasnas ¢pyukiuu. [IpaBuna HaxoxaeHus nepBoodpaszueix. Ee mpumeHeHue
[lepsoobpasnas ¢ynkumy, | KontponpHas padora 2
ee MpUMEeHEeHNe
Paznen 9. 12
Crenenu " KOPHH.
Crenennas pyHkumus
Tema 9.1 Coneprxanue yueOHOTo MaTepuana
Crenennas ¢QyHkuuda, €€ | [TousTre KOpHSI N-OM CTENEeHU W3 ACHUCTBUTEIBHOTO yncia. OyHKIUU y = VX ux OK-01. OK-02
CBOWCTBA cBoiicTBa u rpaduku. CBoICTBa KOPHS N-OU CTEHIEHH HK’- 13 '
Komb6unupoBanHoe 3aHsatue 2 o
Tema 9.2 Coneprkanue yaeOHOTO MaTepuaa
[Ipeobpa3zoBanue [IpeoOpazoBanue ppalMOHATBLHBIX BBIPAKCHHHA
BBIDAKEHUN € KOPHAMHU N- | KOMOMHUPOBAHHOE 3aHSTHE 2

OU cTeneHun
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Tema 9.3

CogepxaHue yaeOHOTO MaTepHralia

CpoiictBa  creneHn ¢ | [loHsiTue cTeneHH ¢ JMHOOBIM pallMOHANBHBIM MoKaszateneM. CTeneHHbIe (QYHKIUH,

paloHaIbHbIM U | MX CBOWCTBA U rpaduKu

JNEHUCTBUTEIIbHBIM Komb6unupoBanHoe 3ansarue 2

HoKa3aTesIMU

Tema 9.4 Coneprkanue yaeOHOTro MaTepuasa

Pemenune PaBHOCWIIBHOCTD MppalMOHAIBHBIX YPAaBHECHUM W HEPAaBEHCTB. MeTonapl uX

MppaliOHATIBHBIX pemieHus. Penenne nppaluoHaabHbIX YpaBHEHUI U HEPaBEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 4

Tema 9.5 Cogepxanue yueOHOTro MaTepuala

Crenenun u KopHU. | OnpeneneHue creneHHoil QyHkuuu. Mcnonp3oBaHHE €€ CBOMCTB NP pEIIEHUH

Crenennas GpyHKUIUA YpaBHEHMI U HEPaBEHCTB 2
KonrponsHas pabora

Paznen 10. 14

IlokazaTenbHast

pysxkuus

Tewma 10.1 Coneprxkanue yaeOHOT0o MaTepuana

IToxaszarenpHasd GyHkuus, | CTeneHb ¢ TPOU3BOJIBHBIM  JCHCTBUTENBHBIM  IMOKa3areneM. OnpejaeneHue

€€ CBOMCTBA MOKa3aTeNbHON (YHKIMM, €€ CBOHCTBA U TpaduK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszareiabHON (yHKIMU. Pemenue moka3zaTenbHBIX ypaBHEHUH (DYHKIIMOHAJIBHO-
rpau4ecKuM METOI0M 4
KombOunnpoBaHHOe 3aHATHE OK-01, OK-02,

Tema 10.2 Conepxkanue yaeOHOT0O MaTepuana IK-1.3.

Pemienne mnokxasartenbHbIX | PemeHne 1moka3aTeNpHBIX  yPaBHEHHWH METOJOM YpaBHHUBAaHUS —ITOKa3aTelei,

YPaBHEHHMH M HEPABEHCTB | METOJIOM BBEIICHHS HOBOM NMEPEMEHHOW, (PYHKIIMOHAIEHO-TPAUIECKAM METOIOM.
Pemenne nokasarenpHbIX HEPABEHCTB 4
[IpakTnueckoe 3anarue

Tema 10.3 Copneprxanue yueOHOTo MaTepuana

Cucrembl NOKa3aTeNbHBIX | PellieHne CUCTEM MOKa3aTeNbHBIX YPaBHEHUI

YpaBHEHUU KoMmOuHupoBaHHOE 3aHATHE 4

Tema 10.4 Coneprxanue yueOHOTo MaTepuana
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Pemenue 3a1a4. | PelleHne mOKa3aTelbHBIX YPAaBHEHUM METOJOM YpaBHUBAHMS IIOKa3aTeiaed H

[Toka3zarenpHast QyHKIMS | METOJOM BBEICHHUS HOBOM IepeMeHHOM. Pemenne nokasarenbHbIX HEPAaBEHCTB
KoHnTponpHas pabora 2

Paznen 11. Jlorapudmmbl. 26

Jlorapudpmuueckas

byHkuus

Tema 11.1 Coneprkanue yueOHOro MaTepuana

Jlorapudm gucia. | Jlorapupm uncna. J[ecATUYHBIN 1 HATYpaTbHBIN JIOrapu(MBbI, YUCIIO €

JlecATnIHbIN 1 | KoMOMHHPOBAaHHOE 3aHATHE

HaTypaJIbHbIN Jorapudmsl, 4

YUCIIO €

Tema 11.2 Cogepxanue yueOHOTro MaTepuala

CroiictBa  norapudmoB. | Coiictsa norapudmos. Onepaius JorapuGMUpOBaHUSI.

Onepanus KoM6unupoBanHoe 3aHsTHe 4

norapuMUpPOBaHUS

Tema 11.3 Coneprxkanue yueOHOro MaTepuana

Jlorapudmmueckas Jlorapugmuueckas GyHKLUSA U €€ CBOHCTBA OK-01, OK-02,

¢byHK1Us, ee CBOWCTBA KombOunnpoBaHHOE 3aHATHE 4 IK-1.3.

Tema 11.4 Cogepxanue yueOHOT0O MaTepuala

Pemenne [Tonstue norapupmuyeckoro ypaBHeHus. Onepanus NOTEHUHUPOBaHUS. Tpu

norapu(pMUIECKHX OCHOBHBIX MeETOJ]a pelleHHs Jorapu(pMUUYECKUX YpaBHEHHH: (YyHKIIMOHAIBHO-

YPaBHEHUH U HEPABEHCTB | rpadypyeckiii, METOA NOTEHIMPOBAHMS, METOJ BBEJICHHS HOBOI IEPEMEHHOIA.
Jlorapudmuueckre HepaBeHCTBA 6
KomM6unupoBanHoe 3aHsTHe

Tema 11.5 Coneprkanue yaeOHOTO MaTepuaa

Cucremsl AJNTOpUTM peLIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUECKUX

JorapupMHUUECKUX YPaBHEHUI U HEPABEHCTB

ypaBHEHUH Komb6unupoBanHoe 3aHsaTue 2

Tema 11.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep;KaHue (conep:xanue

Jlorapudmsl B mpHupoae U | NPUKJIATHOTO MOTYJISA)

TEXHHUKE [Ipumenenne norapu¢ma. Jlorapupmuueckas crnupanb B mnpupone. Ee
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MaTeMaTUYECKUE CBOMCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 11.7 Coneprkanue yaeOHOTro MaTepuasa
Pemenue 3amay. | Jlorapubmuueckass  ¢yHknmsa.  Pemenume — mpocTeWmux  jjorapuMUYECKHUX
Jlorapudmer. ypaBHEHUH 2
Jlorapudpmuueckas KontponsHas pabora
byHKIUS
Pazgen 12. 12
MHoskecTBa. JIeMEHTbI
Teopuu rpagos
Tema 12.1 Cogepxanue yueOHOT0O MaTeprala
MHoxecTBa [Tonstue MuoxxectBa. [TonmMHoXkecTBO. Onepanuy ¢ MHOXECTBAMHU

KombOunupoBanHoe 3aHsTue 2
Tema 12.2 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xanue
Omnepanuu ¢ MHOKECTBAMH | MPHUKJIATHOTO MOJTYJIsI)

Omnepanuu ¢ MHOXKeCTBaMH. Perienue npukiagHbIx 3a1a4

[TpakTuyeckoe 3aHsATHE 4
Tema 12.3 Coneprxanue yueOHOTo MaTepuana
I'padbr [Tonstue rpada. Cs3HbIM rpad, nepeBo, HUKI rpad Ha IIOCKOCTH

I[IpakTHueckas paboTa 4
Tema 12.4 Coneprxanue yueOHOTo MaTepuana
Pemmenune 3aga4. | Onepauun ¢ MHOXecTBaMH. ONUCaHHWE pEAIbHBIX CHTyallud C TOMOIIbIO
MmuoxectBa, I'padpl n ux | muoxectB. [IpuMeHeHne rpadoB K PEIICHHIO 32124
pUMEHEHHE KonTtponsHast pabora 2
Pazgen 13. DiaemeHTHI 28
KOMOMHATOPHUKH,
CTATUCTUKH W TeOpHHU
BEPOSITHOCTEH OK-01, OK-02,
Tema 13.1 Coneprxanue yueOHOTo MaTepuana TIK-1.3.
OcHOBHBIE nouaAtus | [lepecTraHOBKH, pa3MeIeHHsI, COYSTaHUSI.
KOMOMHATOPUKHU 4
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KombOunupoBanHoe 3aHstue.

Tema 13.2

CoOsitHe, BEPOSTHOCTD
coobitus.  Crnoxenue u
YMHOKEHHE BEPOSTHOCTEH

Coneprkanue yueOHOro MaTepuana

CoBMeCTHBIE M HECOBMECTHBIE COOBITHS. TeopeMm O BCPOATHOCTU CYMMBI
CcOOBITHH. YCa0BHAs BCPOATHOCTD. 3aBUCHMBIE H HE3aBUCHUMBIE COOBITHSL. TeopeMH
0 BEPOATHOCTH IIPOU3BEACHU A COOBITHH.

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 13.3 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE cojiep:KaHmne (copep:xaHue
BepositHoCcTh B | MPHUKJIAHOTO MOIY/JIs1)
podecCHOHATEHBIX OTHOCUTENBHAST YacTOTa COOBITHSA, CBOMCTBO €€ ycTounBocTU. CTaTHCTUUYECKOE
3aayax omnpezeneHue BepossTHOCTU. O1leHKa BEPOSTHOCTU COOBITUS

[TpakTHdeckoe 3aHATHE
Tema 13.4 Cogepxanue yueOHOTo MaTepuala

JluckperHas  ciydaiiHas

Bunpl cnywaiineix BenunuuH. OnpeneneHue AMCKPETHON ciay4yailHOW BEIMYUHBI.

BEJINYMHA, 3aKOH €e | 3aKOH pacHpeleNeHus JUCKPEeTHOM ciiydyailHOM BenuuuHbl. Ee  uuncioBble
pacnpezeneHus XapaKTepUCTUKU

KomOunupoBanHoe 3aHstue
Tema 13.5 Coneprxanue yueOHOTo MaTepuana

3&,[[8.‘11/1 MaTeMaTH4eCKOMn

Bapuanuonnsiii  psn. Ilomuron dactor u  ructorpamma. CraTUCTHUYECKHE

CTaTUCTHKH XapaKTEPUCTHKH psifa HAOII0MaeMBbIX TaHHBIX
KombOunupoBanHoe 3aHsTHE
Tema 13.6 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepiKaHue (conepxanue

CocraBienne TabIHUIl U
ayarpamMm Ha MpaKTHKe

NMPHUKJIATHOT0 MOIYJIA)

HepBI/I‘{HaH 06pa60TI<a CTaTUCTHYCCKHUX OaHHBIX. Fpa(I)qucxoe HUX MIPCACTABJICHUC.
Haxoxnenue CpCAHUX XapPAKTCPUCTUK, Ha6J'IIOIIaCMBIX JaHHBIX

IIpakTHueckoe 3aHsATHE

Tema 13.7

Pemrenue 3a1ad.
DJIeMEHTBI
KOMOWHATOPUKH,

Conepxanue yueOHOrO MaTepuaia

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I. C06LITI/IC, BEPOATHOCTDH coObiTHsi. ClOXKEHHE U
YMHOKCHHEC BepOHTHOCTCﬁ

KonTtponbHas pabora
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CTaTUCTUKM U TEOPHUH

BEPOATHOCTEMN

Paznen 14. YpaBHeHust u 30

HEPAaBEHCTBA

Tema 14.1 Coneprkanue yaeOHOro MaTepuasa

PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI

YPaBHEHMM U HEPABEHCTB. | pABHOCHJIBHBIX IE€PEXO0JaX B YpaBHEHUSAX M HepaBeHcTBax. OOmMe MeTo.b

OOG1e METOAbI PEIIEHNsT | pelICHHs YPAaBHEHHIA: MEpexo]] OT paBeHCTBA (DYHKIMH K PABEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3i0kKEeHUs HA MHOXHUTEIH, METOJ BBEIACHUS
HOBOH MepeMeHHOMH, (yHKIMOHATBHO-TpapUUECKIi METO/]
KomOunupoBanHoe 3aHstue

Tema 14.2 Cogepxanue yueOHOTro MaTepuala

I'padmueckuit MeToa | O0mue METObl pelIeHUs] HEPABEHCTB: MEPEX0/] OT CpaBHEHHs 3HAYCHUH (DyHKITHIA

pelieHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB JUII MOHOTOHHBIX (DYHKIMHA, MeTox

HEPABCHCTB MHTEPBAJIOB, (HYHKIIMOHATBHO-Tpaduueckuii MetoA. I'paduueckuii MmeTon penieHus
YpaBHEHUHN U HEPABEHCTB 4
KomOunupoBanHoe 3aHstue

Tema 14.3 Coneprxanue yueOHOTo MaTepuana

VYpaBHenus U HepaBeHCTBA | OmpenenieHue MOAYNsA. PackpbiTHe MOAyNs IO ompereneHuro. I[Ipocreiimue

C MOZlyJIEM YpaBHEHHUS M HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHue paBHOCHIIBHBIX MEPEXOJOB B
OTIpe/IeNIEHHBIX TUIaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KomMmOuHupoBaHHOE 3aHATHE

Tema 14.4 Conepxkanue yaeOHOT0O MaTepuaa

VYpaBHeHHS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMerpoM. [IpocTeiinne ypaBHEeHHs 1 HEpaBEHCTBA C MapaMeTpoM

C mapameTpaMu KomOunupoBanHoe 3aHiTHE 6

Tewma 14.5 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

CocraBieHne W pEHICHUE | MPUKJIATHOT0 MOIYJIA)

npodeccCHOHaNbHBIX 3a/1a4 | PeneHne TEKCTOBBIX 3aa4 MPOGECCHOHAILHOTO COICPKAHUS

C OMOIIBIO YPaBHEHUH IIpakTrueckue 3aHATHS 8

Tema 14.6

CogepxaHue yaeOHOTO MaTepHralia

OK-01, OK-02,
[K-1.3.
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Pemenue 3agad. | OOMe MeTobl pelieHus YpaBHEHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOJYJEM U C
VYpaBHEHMsI U HEPABEHCTBA | apaMeTpaMu

[TpakTuyeckoe 3aHsATHE 4
KoncyabTanum nepesa 3x3aMeHaMu 2
IIpomexyTounas arrecranus (JK3amMeH) 16
Bceero: ‘ 308

35




3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATePHAJIBLHO-TEXHUYECKOMY 00ecrevYeHuIo

Jnst peanu3ali MPOrpaMMbl  0011e00pa30BaTeNbHON TUCHUIUIMHBL TPEAYCMOTPEHBI
CICNYIONIME CICIMAIbHBIC TOMENIeHUs: KaOwHeT wmatemMaTuku Ned4ll, ocHaIICHHBIHA
000py/I0BaHNEM U MPOTPAMMHBIM 00ECTICUCHUEM:

OobopynoBanue y4eOHOTr0o KabuHeTa:

— KOMIUIEKTBI ~ y4eOHBIX  TaONMWIl, CTEHJOB, CXEM, IUIAKaTOB, TIOPTPETOB
BBIJIAIOIIUXCS YICHBIX;

- 3aJaHusl I KOHTPOJBHBIX paboT, Al pa3HbIX BHUJIOB OILEHOYHBIX CPEICTB,
9K3aMEHa;

- MEPCOHAIBHBI KOMIBIOTED C JIMIEH3WOHHBIM IMPOTPAMMHBIM O00€CIICUCHHUEM;
MYJIBTUMEIUIUHBIN TIPOSKTOP; NHTEPAKTUBHAS TOCKA, BBIXO]] B JIOKATBHYIO CETh;

IIporpammHoe obecnieyeHue:

- omnepanonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-
06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— naket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351
VTJITY Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

- antuBupycHas mnporpamma Kaspersky Endpoint Security s Ou3sHeca-
Cranmaptaeiid Russian Edition. 250-499 Node 1 year Educational Renewal License. /lorosop
Ne0423/3K ot 30.08.2022. Cpoxk ¢ 09.10.2022 r. o 09.10.2023 r.;

- cucrema yrpasienus odydennem LMS Moodle — nporpammuoe obecrnieuenue ¢
OTKPBITBIM KOJIOM, pactipoctpansiercs o suren3ud GNU Public License (rus);

- opaysep  Yandex  (https://yandex.ru/promo/browser/) —  mporpammuoOe
o0ecrnevyeHre pacrpocTpaHsIeTcs Mo IPOCTON (HEUCKITIOUNUTEIbHOMN ) TNIIEH3UH.

3.2. UndopmaunonHoe odecrieyeHue 00yueHust
Jlyis peanm3anuu mporpaMMbl 00IIe00pa3oBaTeIbHON JUCIMILTUHBI OMOINOTSYHBINA (HOH/T
o0pa3oBaTeNbHON OpraHu3alud WMEET IevYaTHble W/WIM DJIEKTPOHHBIE o0Opa3oBaTelbHbIE U
WH(OPMAIIMOHHBIE PECYPCHl, PEKOMEHAYEeMbIC JIIsi HCIOJB30BaHUS B 00pa30BaTEIHbHOM
mpoliecce.
3.2.1 lleyaTHbIE U3TAHUS:

1. boromonos, H. B. IIpaktnueckue 3anatHs 1o MaremaTuke B 2 4. YacTtp
1. yuebHOe moOCOOME I CpeaHero mnpodeccHoHaNbHOro obOpa3zoBaHus /

H. B. boromonoB. — 11-e wm3x., mepepab. u nmom. — Mocksa : M3nmarenbcTBo
FOpaiit, 2021. — 326 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08799-4. — Texkcr : onektponuwii // DbC HOpaiit [caiit]. — URL:

https://urait.ru/bcode/470650.
2. boromonos, H. B. [IpakTuueckue 3aHsITHS 10 MaTeMaTuke B 2 4. HacTb
2: yueOHOe TmocoOHMe [uIs CcpeaHero mnpodeccHoHanbHOro 00pa3zoBaHus /

H. B. boromonoB. — 11-e wu3n., mepepadb. um jgom. — Mocksa : M3narenbcTBo
FOpaiit, 2021. — 251 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08803-8. — Tekct : nanektpoHHwii // OBC HOpaiit [caiit]. — URL:

https://urait.ru/bcode/470651.

3. baBpun, HN.M. Marematnka 1 TEXHUYECKUX KOJUIEDKEH W
TEXHUKYMOB : Yy4Y€OHMK U TMPAKTUKYM [Jis1 cpeaHero mnpodecCUOHAIBHOTO
obpazoBanus / 1. U. baBpun. — 2-¢ u3x., ucnp. u gorn. — Mocksa : M3narenbcTBo
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FOpaiit, 2021. — 397 ¢. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08026-1. — Texcr : omektponHbii // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/470393.

4. TwucuH, B.b. Maremaruka. I[lpaktukym : yueOHOEe TmOcOOWE ISt
cpeadero mnpodeccuonanpbHoro obpaszoBanusi / B. b. I'mcun, H. III. Kpemep. —
Mocksa : MznmarensctBo IOpaiit, 2020. — 202 c.— (IIpodeccronanshoe
obpazoBanue). — ISBN 978-5-9916-8846-8. — Texct : snexrponusiii // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/449059.

3.2.2 llepuoauyeckue U3IaHusI

1. AdanacseBa O.H., bpoxackuii S.C., ITaBnoB A.JI. Maremaruka /i TEXHUKYMOB.
— M.: Hayka, 2010

2. byry3os B.®., Kpyrunkas H.M. Maremarnueckuil aHaiau3 B BOIIpOCax M 3ajadax.
— M.: ®usmataur, 2010

3. Brrrorcknii M.fl. CipaBoynuK 110 BbIcIIei matemaruke. — M.: Poctknamura, 2011

4, Hanxko ILE., IlomoB A.I'., KoxeBuukoBa T.J. Beiciias wmarematuka B
ylpakHeHUsX ¥ 3a1a4ax. Yacts 1 u 2. — M.: Briciias mkona, 2010

5. Kammumua B.H., Ilaukna B.®. Maremaruueckas cratuctuka. — M.: Bricmas

mikoia, 2011
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4. KoHTpPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHHUs 0011e00pa3oBaTeIbHOM

KOHTpOJIL H OICHKAa

pe3yIbTaTOB

JUCHHUILTHHBI

OCBOCHU

0011eo0pa3oBaTeIbHOM

NUCIUTIINHEI

PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3yNIbTaThl, HAlpaBJICHHbBIE Ha (POPMUPOBAHHUE OOIIMX

u HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasjaciiaM U TEMaM COACPKaHU yqe6Hor0 Martrepuajia.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMMETEHIUs MeponpusiTus
OK 01. Beibupats cioco0sl P 1, Temall, 1.2,1.311-0/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 1.6 YcTHBIN onpoc
poeCCHOHANTBLHOM P/Z’ZléeMH 21,22, 2.3, 24, 2.5 I | Maremaruueckuit
o/c, 2.
ACHTCILHOCTH P 3, Tewni 3.1, 3.2, 3.3 TT-o/c, 3.4 JHieTant
MpUMCHHITEILHO P 4, Temsi 4.1, 4.2, 4.3, 4.4, 45, 4.6, | VHAMBAAya/bHas
K Pa3JIMYHBIM KOHTEKCTaM 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
P5, Temn1 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipeacranenue
6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yJIbTaTOB

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

IIPaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pa6oT

P 8, Temn1 8.1, 8.2, 8.3,8.4, 8.5, 8.6 Jamura

P9, Temrr 9.1, 9.2,9.3,9.4,9.5 M IHBH/TYATEHBIX

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

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

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

P12, Tewn 12.1,12.2,12.3 124 | Paoora

P13, Temsi 13.1, 13.2, 13.3, 13.4, | Drimommenue

13.5 IT-o/c, 13.6 JK3aMEHAaIMOHHbIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 3a/laHuH

14.5I1-o/c, 14.6
OK 02. Ucnionb30BaTh P1, Temall, 1.2,1.311-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YCTHBIH ompoc
NIOMCKA, aHAJIM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I | \aremarnueckuii
HHTCpIpeTalim 1(;/?3’, %SMH 3.1, 3.2, 3.3 TI-o/c, 3.4 AHTAET
HE(OpMAIIH, B P 4 Tewwi 4.1, 4.2, 4.3, 4.4, 45, 4.6, | VIRAMBHAyabHas
UHPOPMAIIMOHHBIC 4.7 TI-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEbHAS
TEXHOJIOTHH I BBIIIOJIHCHUA P5, Temsr 5.1, 5.2 pa60Ta
3a/1a4 npoQeccuoHaIbHON P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpeacraBnenue
JEATENLHOCTH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pEe3yIbTATOB

P7, Temer 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, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

MPAKTUYECKUX PadoT
3amuTa TBOPUYECKUX
pabot

3ammuTa
WHIMBUTYTbHBIX
MIPOCKTOB
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11.4,11.5, 11.6 IT-o/c, 11.7 Kontponbnas

P12, Temsr 12.1, 12.2,12.3,12.4 pabora

P 13, TeMsbl 131, 132, 133, 134, Breimmonuenue

13.5II-0/c, 13.6 SK3aMEHAIIMOHHBIX

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 3a1aHu

14.5I1-o/c, 14.6

P1 Temall, 1.2, 1.3 11-0/c, 1.4, 1.5, | TectupoBanue

1.6 YcrHblii onpoc

P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | MaremaTiaeckuii

o/c, 2.6

P 3, Temni 3.1, 3.2, 3.3 [T-o/c, 3.4 AMICTAMT

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VHmBAIyanbHas

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

P5, Temsr 5.1, 5.2 pabota

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienne
[1K 1.3. Beimoaasars 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

rpaduveckre padoThI 1O

P7 Temm 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

MPAKTUYECKHUX PadoT

COCTABJICHHUIO 3aI_I_II/ITa TBOPYCCKHUX
KapTOrpadHuecKiX 7.12,7.13,7.14, 7.15, 7.16, 7.17 pabor
MATEPHAIOB P8, Temsi 8.1,8.2,83,84,8586 | 3,00
P9, Tems 9.1,9.2,9.3,9.4,9.5 —
P 10, Tems: 10.1, 10.2, 10.3, 10.4 HPOCKTOB
P 11, Tems 11.1, 11.2, 11.3 TT-o/c, Kontpossias
11.4,11.5, 11.6 M-o/c, 11.7
P 12, Temni 12.1, 12.2, 12.3,12.4 pabora
P 13, Tems 13.1, 13.2, 13.3, 13.4, Boinonnenne
135 H-O/C, 136 JK3aMCHAIIUOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, | 331auui
14.5 M-o/c, 14.6
P1, Temall, 1.2,1.311-0/c, 1.4, 1.5, | TectupoBanue
16 YcTHBIN 0npoc
P/2,2’I;SeMI)1 2.1, 2.2, 2.3, 24, 25 T | \arematuueckiit
o/c, 2.
P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 JMICTanT
P 4, Tems1 4.1, 4.2, 43, 4.4, 45 46, | YIHMBHLyaIbHAS
4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATENbHAs
P5, Temsr 5.1, 5.2 pabota
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
HK 4.3. Qcymecrenars 6.7 IT-0/c, 6.8, 6.9, 6.10 [T-0/C, 6.11 | pesynbratos

KOHTPOJIb UCITOJIb30BAHUA U

OXPaHbI 3eMEJTbHBIX
pecypcoB.

P7, Temer 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, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4, 115, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

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

MPAKTUYECKHUX PadoT
3ammra TBOPYECKUX
pabot

3ammra
WHIUBUTYTbHBIX
MIPOEKTOB
KonTponbHas
pabota
Brinosinenue
9K3aMEHalMOHHBIX
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13.5II-o/c, 13.6
P 14, Temwm 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

3aJaHuN
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