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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 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.
O61eobpa3oBaTenibHas TUCHUIUIMHA UMEET MPAaKTUYECKYI0 HAIlPaBJICHHOCTh U MCIIONb3YeT
MEXIpEAMETHbBIE CBsi3U ¢ auctnurnHamu b/1. 13du3uka.

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
npodeCCHOHATLHOU
JeSTeIIbHOCTH
MPUMEHUTEIHHO K Pa3IUUHBIM
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




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
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

TACIHATITAHBI

2.1.00beMaucIMIIJIMHBINBUAbIY4e0HOKHPa0dOTHI

Bua yueOHoii padoThl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl JUCHHUILINHBI 308
BT.Y.

OcHOBHOE cojIep:KaHue 296
BT.U.:

Teopetnueckoe o0yueHue 190
[TpakTUueckue 3aHATHS 106
N3 Hux:

IIpodeccnonanbHo- 58
OpMEeHTHPOBaHHOECOAepKaAHNe(COqePKAHNENIPUKIATHOTOMO/TY.JIS)

BT.Y.:

Teopetnueckoe o0yueHue 20
[TpakTrueckue 3aHATHS 36
NuauBuayaasHbIil NPOEKT HET
ITpomexyTounas arrectamus (1 cemecTp — apyras, 2 ceMecTp — IK3aMeH) 12
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2.2. TemaTH4eCKUNMIAHUCOAEPKAHN €TUCITUTIMHBI

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

Pa3neul. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16

Temal.l Coneprkanue yueOHOro MaTepuana

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

MaTeMaTUKU IIPY | TIOBCEHEBHOW NESATEILHOCTH.

OCBOCHHUHU CIECUHMAIBLHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2

Temal.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

Temal.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE cojepiKaHue (conepxanue

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

Temal.4 Conepxkanue yaeOHOT0O MaTepuaa

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

Temal.5 Copneprxanue yueOHOTo MaTepuana

VYpaBHenus U HepaBeHCTBA | JInHeliHble, KBaJpaTHbIE, APOOHO-INHEHHbIE YpaBHEHHS U HEpAaBEHCTBA
[IpakTuueckoe 3aHsTHE 2

Temal.6

CucreMpl ypaBHEHHH H

Coneprkanne yaeOHOTO MaTepuasa

CniocoObl perieHus cucTeM JIMHEWHbIX ypaBHeHuH. [lonarus: marpuna 2x2 u 3x3,
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HEPABCHCTB onpeaenutens Marpuipl. Merton I'aycca. CucTembl HENMHEWHBIX YpaBHEHHU. 2
CucreMbl HEpaBEHCTB
KombunupoBanHnoe 3ansitue
Temal.7 Coneprkanue yaeOHOro MaTepuasa
Bxo1HOM KOHTPOJIb Breruncinennss m mpeoOpa3oBaHus. YpaBHGHHsT W HEPaBEHCTBA. l'eomeTpus Ha
IJIOCKOCTH 2
KontponsHas pabora
Paznen 2 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 16
Tema2.l1. Coneprkanue yaeOHOTro MaTepuasa
OcHOBHbIE nousarus | Ilpeamer crepeomerpun. OcCHOBHblE MOHATHA (TOYKa, IMpsMas, IUIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTtBo).  OcCHOBHBIE — akCHMOMBI  cTepeoMeTpuu. Ilepecekaromuecs, 2
Pacrnionoxenue NpsAMBIX M | mapajulelbHbIe W CKpeUIMBafomuecs mpsMmble. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEN CKpEeIIMBAIOIIUXCS NpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
KombOunupoBanHnoe 3anstue
Tema2.2. Cogepxanue yueOHOTo MaTepuala
[MapamnensHocts npsAMeIX, | [lapamiensHele npsimas M miockocTb. Omnpeaenenue. Ilpusnak. CpoifctBa (cC
npsAMOM M IIOCKOCTH, | J0Ka3arenbcTBoM). [lapamnensHble miockoctu. Onpexnenenue. [Ipusnak. CBolicTa
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’np u ero osneMmeHThl. Ilapamnenenumen u ero
aneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX IPaHEel U AUaroHajeil napauienenumnena. 4 OK-01
[TocTpoenue ceuennii. Pemenne 3amay.
KombununpoBanHoe 3aHsTHE
Tema 2.3. Coneprxanue yueOHOTo MaTepuana
[lepnieH IUKYISIPHOCTD [lepnenaukynapuele npsamble. llapamiensHple nOpsAMble, NEPHEHAUKYISPHBIE K
IPSIMBIX, IPSIMOM U IIOCKOCTH.  IIpu3HaK  NEpHEeHAMKYIAPHOCTH  NPSAMOM M IUIOCKOCTH.
IIJIOCKOCTH, TIOCKOCTEN Hoxa3arensctBo. [lepnenaukynsap u HakioHHasA. [lepneHauKyIsIpHbIE TIOCKOCTH.
[Ipu3Hak mnepneHIUKYISpHOCTH IUIocKocTer. JlokaszarenbcrBo. PaccrosHus B
2

POCTPAHCTBE

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema2 4.

CogepxaHue yueOHOTO MaTepHualia
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Teopema 0 Tpex | Teopema o Tpex nepneHaukyisgpax. Jloka3aTeabCTBO. YTOI MEXAY IPSIMOM U
HEpIEHIUKYIIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMHU 2
Kom0uHupoBaHHOE 3aHATHE
Tema2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
[TapannensHele, MPUKJIATHOTO0 MO/YJIAA)
HEepIEHANKYIIPHbIE, Axcuombl  crepeomerpud.  [lepneHAMKYIApHOCTP NOPAMOM U IUIOCKOCTH,
CKPEILMBAOIIUECS NPSAMBIE | MapaJICIbHOCTh JBYX HPSMBIX, NEPIIECHIUKYIIIPHBIX IUIOCKOCTH, 4
HEePHEHIUKYIAPHOCTD IIIOCKOCTEH
[TpakTrueckoe 3aHATHe
Tema2.6. 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
Pa3znen3. KoopauHaTbl M BEKTOPHI 16
Tema 3.1 Coneprxkanue yaeOHOro MaTepuaa
JlekapToBbI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHcTBe. llpocreiimme 3amadun B KOOpIWHATAX.
IPOCTPAHCTBE. PaccTOAHNE | PaccrosHme Mex/Ty ABYMS TOUKAMH, KOOPAMHATEI CEPEIHHBI OTPE3KA 4
EZ’(’)‘;‘ZHH;B;M“ CTG‘I’)‘;‘;‘I‘;;’; KOMGHHHPOBAHHOE 3aHsTHE
OTpe3Ka
Tema3.2 Cogepxanue yueOHOT0O MaTepHuala
Bekropel B mpoctpancTse. | Bektopsl B mpoctpaHcTBe. CloXeHHE W BbIUMTAHHE BEKTOPOB. YMHOMKEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIspHOE TPOU3BEICHNE BEKTOPOB. OK-01
CkansipHoe mnpousBeseHHe | Pa3nokeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaMm. KoopauHatel BekTopa,
BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJAUHATAX, YTOJI MEKIY BEKTOPAMHU, YrOJ 6
MEXy MPSIMON M TJIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
['eomeTpruyeCcKuil CMBICI ONIPENEIUTENS 2X2
KomOunupoBanHoe 3aHiTHe
Tema3.3 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJeprKaHue (conepxanue
[IpaxTuko- NPUKJIAJTHOTO MOIYJISA)

OpPHEHTHUPOBAHHBIEC 3aJla4u

KoopaunatHasi mimockocTh. Beraucienune pacCTOsIHUN M TUTOMIAACH Ha TUIOCKOCTH.
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Ha KoopauHaTHOH | KonnuecTBeHHBIE pacueTsl 4
IIJIOCKOCTH [IpakTuueckoe 3anarue
Tema3.4 Coneprkanue yaeOHOTro MaTepuasa
Pemenune 3a1a4. | /lekapToBbl KOOPAMHATEI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. CrokeHue u
KoopauHnaTsl 1 BEKTOPBI BBIUATAHUE BEKTOPOB. Y MHOXCHHME BEKTOpa Ha 4uciio. KoMiiaHapHble BEKTOPBI.
CkasipHOE NPOM3BEINCHHME BEKTOPOB. PasnokeHume BeKTOpa 1O TpeM HeE
KOMIUIaHapHbIM BekTtopaM. [Ipocreiimme 3amaun B KoopauHarax. KoopauHaTsl
BEKTOpA, pACCTOSIHUE MEKy TOUKaMH, KOOPIAMHATBI CEPEIUHBI OTPE3Ka, CKAJSIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YIOJ MEKIY BEKTOPAMM, YIOJ MEXKIY 2
IPSIMOM U TJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU
Konrpomnsnas pabora
Pa3nesa 4.0cHoBbI TpUroHoMeTpuu. Tpuronomerpnyeckne pyHKIHA 30
Tema 4.1 Conepxkanue yaeOHOro MaTepuaa
Tpuronomerpuueckue Panuannas mepa yrina. IIoBopoT TOUkM BOKpYr Hadana koopauHaT. OnpeneneHue
(GyHKIMH [TPOM3BOJILHOIO | CHHYCA, KOCHHYCA, TAHT€HCAa W KOTAHTeHCA. 3HAKH CHHYyCa, KOCHHYCA, TAHT€HCA U 2
yria, ydcia. PaguaHHas ¥ | KOTaHMe€Hca MO YeTBEPTSAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TaHI'€HCOM
rpagycHas Mepa yria Y KOTaHT€HCOM OJHOI'O ¥ TOT'O XK€ yria
KomOunupoBanHoe 3aHiTHE
Tema4.2 Conepxkanue yaeOHOT0O MaTepuaa
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB 0
TPUTOHOMETPUUECKHE u-0.. PopMyIbl IPUBEACHUS 4 OK-01
TOXKJIECTBA. KomOunupoBanHoe 3aHsTue
DopMmyIbl IPUBEIECHUS
Tema4.3 Coneprxanue yueOHOTo MaTepuana
Cunyc, kocuHyc, TaHreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBEI M Pa3HOCTH JBYX | nBoiHOro yria. @®opmysnasl mnojgoBuUHHOro yria. IIpeoOpa3oBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEACHHWE U IMPOU3BEACHHS B CyMMY. 4
Cunyc 51 KOCUHYC | BrlpaxkeHne TpuUroHOMETpUYeCKUX (YHKIUH uepe3 TaHIeHC [OJIOBUHHOTO

nBOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO YIja

aprymenTa. [IpeoOpa3oBanus npocTeiImuX TPUrOHOMETPUYECKUX BBIPaKEHHI

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.4

CogepxaHue yueOHOTO MaTepHralia
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OyHKIMK, HUX CBOWCTBA.

Ob6nacTh onpeneneHUss U MHOKECTBO 3HaYeHUH (QyHKImid. YETHOCTh, HEYETHOCTD,

CriocoOsr 3aJaHus | MepuoANYHOCTh QyHKIMA. CriocoObl 3amanust QyHKIHIA

byHKIUH KoM6unupoBanHoe 3aHsTHe

Tema 4.5 Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTp ompeneneHUs] ¥ MHOXKECTBO 3HAYCHHUN TPUTOHOMETPUYECKUX (DYHKIHUIA.

(GyHKIIMM, UX CBOWMCTBA H

YETHOCTD, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUYEeCKUX QpyHKuMii. CBolicTBa

rpaduKu U rpaduku QyHKIUI Y=COSX, Y=Sinx, y=tgx, y=ctgx.
KoM6unmnpoBanHoe 3aHsTHE.
Tewma 4.6 Conepxkanue yaeOHOro MaTepuaa
[TpeobOpazoBanue Cxartune U pacTshKeHHE Tpa@UKOB TPUTOHOMETPUYECKHUX (YHKIINH.
rpadukoB [TpeobpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIMIA
TPUTOHOMETPUYECKUX [TpakTHueckoe 3aHATHE
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaep:kaHue (copep:xaHue
Onucanue NPHUKJIATHOT0 MOAYJIA)
MMPOU3BOJACTBEHHBIX Hcnonb30BaHne CBOWCTB TPUTOHOMETPHUYECKUX (YHKIUH B MpodeccHOHATBHBIX

IPOLECCOB €  IMOMOIIBIO
rpadukoB pyHKUINH

3agadax

HpaKTI/IquKOC 3aHATUC

Tema 4.8 Coneprxanue yueOHOTo MaTepuana
OO6patHble OO6parHble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHUUYECKHE
KomOunupoBanHoe 3aHATHE
byHKIMHA
Tema 4.9 Conepxkanue yaeOHOT0O MaTepuana
Tpuronomerpuyeckue VYpaBHeHne cosx=a. YpaBHeHue Sinx=a. YpaBuenuwe tgX=a, ctgx=a. PemicHue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPHYICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIIJ.IHC
TPUTOHOMCTPUYCCKUEC YpPAaBHCHUA, CBOAAIIHUCCA K KBaApPaTHbBIM, PCIIACMBbIC
Pa3JI0KCHUCM Ha MHOXUTCIINU, OTHOPOAHBIC.

HpOCTCfIU.IPIC TPUTOHOMCTPUYCCKUEC HCPABCHCTBA

Komb6un1poBaHHOE 3aHsTHE.

Tema 4.10
CucreMsl

Coneprkanne yaeOHOTO MaTepuasa

CucreMsl IpOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM
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TPUTOHOMETPHUIECKHIX KoMOuHMpoBanHoe 3aHsTHE

YpaBHEHUU

Tema 4.11 Coneprkanue yueOHOro MaTepuana

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

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

Tpuronomerpuieckue CBOMCTB (DyHKITHH.

GyHKIUU KoHnTponpHas pabora

Pasnen 5. KommiiekcHble yncia 8

Tema 5.1 Coneprkanue yueOHOro MaTepuaa

KomrmiekcHbie uncna [Tonsite komriuiekcHoro yucna. ComnpsiKeHHbIE KOMIUIEKCHBIE YHUCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOro uyucina. @opma 3amMcu KOMIUIEKCHOTO — YHclia 4
(reomeTpuueckasi, TpPUTOHOMETpHUUEcKas, anreOpamdeckas). Apudmernyeckue
JIEUCTBUSI C KOMIUIEKCHBIMH YHUCIIaMU
KoM6unupoBanHoe 3aHsTHe

Tema 5.2 Coneprxkanue yaeOHOro MaTepuasa

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

KOMIUIEKCHBIX YHCe MCIIOJIb30BaHUsI KOMIUIEKCHBIX UHCE 4
[TpakTHdeckoe 3aHATHE

Paznen 6. [Ipon3Boanasi pyHKIMH, ee IPUMEHEHHE 30

Tema 6.1 Cogepxanue yueOHOTO MaTeprala

ITousatue IIPOM3BOAHOM. | OmpeielicHHe YUCIOBOM IOCIICIOBATEIFHOCTH U COocoObI ee 3amanus. CBoMCTBa

@opMysnel M TpaBWIIA | YHCIOBBIX MocienoBarenbHOCTed. OmpeneneHue mpenena IMOCIeI0BaTeIbHOCTH.

muddepeHnpoBaHus Brruucnenne  mpenmenoB  mocnenoBarenbHocTe.  Ilpemen  ¢yHKumm  Ha 2
6eckoneunoctu. IIpenen pynkunu B Touke. [Ipupaienue aprymenta. [Ipupaiienue
GyHkMu. 3amaud, NPUBOANIME K IOHATUIO NpPOW3BOAHON. Ompenenenue OK-01
MPOU3BOJHOM. AJITOPUTM OTBHICKAHUSI TPOU3BOAHOM
KoMOuHupoBanHoe 3aHsTHE

Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa

[IpousBoaHbIE cyMMmEl, | ®opmynsl nuddepenurposanus. [Ipasuna quddepenunpoBanus 4

pasHOCTH Tpou3BeneHus, | KomOHHMpOBaHHOE 3aHATHE

Y4acTHOTO
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Tema 6.3

IIpousBoaHsbIe
TPUTOHOMETPHUYECKUX
¢bynkuuid.  IIpomsBognas
CJIOKHOHM (hYHKIIHH

CogepxaHue yaeOHOTO MaTepHralia

Onpenenenne cnoxHoW QyHKIMH. [Ipon3BogHAs TPUTOHOMETPUYECKUX (DYHKITHIA.
[Ipou3BoaHas ClIOKHON (QYHKIUU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.4

ITonsiTue 0
HEMPEPBIBHOCTH (PYHKITUH.
Meron uHTEpBaAIOB

Copnepxanue yueOHOro Marepuala

[Tonsitue HempepwiBHON (yHKIMU. CBoiicTBa HenpepbiBHOW GyHKIUHA. CBsI3b
MEX1y HEeMpephIBHOCTHIO U U depeHupyeMocThio QYHKIMU B TOUKE. AJITOPUTM
pellleHus] HEPaBeHCTB METOI0M MHTEPBAJIOB

KombunupoBanHnoe 3anstue

Tema 6.5 Cogepxanue yueOHOTro MaTepuala
I'eomeTpuyeckuit u | ['eomeTpruyeckuii CMbBICT TPOU3BOJHON (YHKIUMU — YIrIOBOM KodhdULIMEHT
busznueckuit CMBICH | KacaTelbHOM K rpaduky (GYHKIMM B TOYKE. YpaBHEHHUE KacaTelbHOH K rpaduky
IIPOU3BOIHON (GyHKIMH. AJNTOPUTM COCTaBJICHHUS YPaBHEHMsI KacaTeabHOW K rpaduky (yHKIUU
y=f(x)
KoM6unupoBanHoe 3aHsTHe
Tema 6.6 Cogepxanue yueOHOT0O MaTepHuala
Du3nYeCKuit cMbIcH | Ou3nyecknii (MeXaHWYeCKUi) CMBICT TMPOU3BOJHOM — MIHOBEHHAash CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHHU t:v=S'(t)
npodeCcCHOHATBHBIX [IpakTrueckoe 3aHsTHE
3aja4ax
Tema 6.7 Conepxkanue yaeOHOT0O MaTepuaa

MOHOTOHHOCTh (PYHKIUU.
Touknu sxcTpemyma

Bospacranne u yObiBanuwe (GyHKIHMH, COOTBETCTBHE BO3pacTaHUsi U YOBIBaAaHUS
¢GyHKUMM 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBUE 3HAaKa BTOPON NMPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) ()YHKIIMHU Ha
oTpe3ke. 3a7auyd Ha MaKCUMyM M MHHUMYM. [ToHATHME acHMMIITOTHI, ClOCOOBI MX
orpenieNieHusi. AJrOpUTM HUCCleoBaHus (DYHKIMM W TOCTPOEHUs ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAST PyHKIIMS

KoMmOuHupoBaHHOE 3aHATHE

Tema 6.8

Coneprkanne yaeOHOTO MaTepuasa
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HccnenoBanue QpyHKIUN U

HccnenoBanue QpyHKIIMM HA MOHOTOHHOCTD U IIOCTPOEHUE TPahUKOB.

MOCTPOEHHE rpaguKos Komb6unupoBanHoe 3ansarue 2
Tema 6.9 HaumGonpmee u | ComepikaHue ydeOHOro MaTepuasa
HaVMEHbIIIEEe 3Hayenus | Haxoxnenne HaumOOJbIIEro M HAMMEHBIIEro 3HAaYeHU (YHKIUH, MOCTpOEHUE
byHKIIUN rpaMKOB MHOTOYICHOB C MCIOJIH30BAHMEM allllapaTa MaTeMaTUYECKOr0 aHaIn3a 2

KoM6unupoBanHoe 3aHsTHe
Tema 6.10 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE cojiep:KaHmne (copep:xaHue
Haxoxnenue MPUKJIATHOT0 MO/YJIAA)
ONTUMAJIBHOrO pe3ynbTara | HauMeHnbliee u Hanbompliee 3HaYeHNE PYHKIINH 4
C IOMOILBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAKTHYECKUX 3a7a4ax
Tema 6.11 Coneprxkanue yaeOHOro MaTepuasa
Pemenne 3aga4. | ®opmynsl u npaswia auddepennupoBanus. VccnenoBanne QyHKIHA ¢ TOMOIIBIO
ITpousBonHas QyHKIMH, €€ | mpou3BoaHON. Hanbosbiiee 1 HauMeHbIee 3HaYCHUS PYHKIIUU 2
MIPUMEHEHHE KonTponbhas pabota
Pa3znen 7. MHOrorpanHHuKHM U TeJjia BpallleHusl 38
Tema 7.1 Coneprkanue yueOHOT0O MaTepuaa
Bepumunsl, peOpa, rpanu | [lonstne MHororpaHHuka. Ero sieMeHThI: BepiiuHbl, pebpa, rpaHu. JuaroHaib.
MHOTOTpaHHUKA Ceuenue. Brinykiibie 1 HEBBIMTYKJIbIE MHOTOTPAHHUKA

KombOunMpoBaHHOE 3aHATHE 2
Tema 7.2 Cogepxanue yueOHOT0O MaTepHuala
[Ipusma, ec | [lonarue npusmel. Ee ocHOBaHus u OokoBbie rpaHu. Beicota mpusmel. [Ipsamas u
COCTaBJIAIOIIME, CEYCHHE. | HaKJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-01
Ilpsmas wu  npaBuibHas | KoOMOMHAPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Coneprkanue yaeOHOTO MaTepuaa
[Tapannenenunen, KyO. | [Tapanienenunen, CBOMCTBa MPSIMOYTOJLHOTO Mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | kyba, mapayiesenumneaa
napajuienenumneaa KoMOuHmpoBanHoe 3aHsTHE 2
Tema 7.4 Coneprkanne yaeOHOTO MaTepuasa

21




IIupamuna, ee
COCTABJISIOLINE, CEYCHHUE.
IIpaBunpHass  nupamuia.
VYceuennas nupamuaa

Ilupamuna u ee oanemeHnthl. CeueHue nupamuzabl. [lpaBuibHas mnHupamuzaa.
VYceuenHas nupamua

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema7.5

Copepxanue yueOHOro Marepualia

boxosas u nosHas | [Tnomaas 60KOBOH ¥ IMOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI
IIOBEPXHOCTH npu3Mbl, | KoMOMHUpPOBAaHHOE 3aHATHE

MUPaAMU/IBI

Tema 7.6 Coneprkanue yueOHOro MaTepuasa

Cummerpust B KyOe,
napaJulesenurnene,
npu3Me, MUpamMuIe

CuMMeTpUsi OTHOCHUTEIBHO TOYKH, MpsIMOH, IulockocTH. CummeTrpuss B KyOe,
napaenenunese, npusme, nupamusie

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.7
[Ipumepsl cumMeTpuil B

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE cojiep:KaHue (comep:xanue
MPUKJIAJTHOI0 MO1YJIA)

npodeccun CummeTpus B IpUpPOJIe, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHyeckoe 3aHsATHE
Tema 7.8 Conepxkanue yaeOHOT0O MaTepuana
[TpaBunbHBIE [NonsTre mpaBmIbHOTO MHOTOTpaHHUKA. CBONCTBA MPAaBUIILHBIX MHOTOTPaHHUKOB
MHOTOTPaHHHKH, uXx | [IpakTHyeckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOTo MaTepuana
Humusmp, ero | Hununap u ero snemenTsl. CeyeHne NWIMHIpA (MapaiieibHOe OCHOBAHUIO U OCH).

cocrapsromue. CedeHue

Pa3BepTka nmnmHapa

UUAJTUHApA Kom6unupoBanHoe 3aHsTHe
Tema 7.10 IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIs)

cocrapisitonie. CedyeHue
KOHyca

KOHyc u ero oiaeMeHThl. (CeueHHe KOHYCa (napannem,Hoe OCHOBAHUIO U
mpoxoadmee 4cpes3 BepH_II/IHy), KOHHUYCCKHUEC CCUCHU. Pa3BepT1<a KOHYCa

KoMmOuHupoBaHHOE 3aHATHE

Tema7.11

Coneprkanne yaeOHOTO MaTepuasa
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Y ceueHHbIi KOHYC. | YceueHHbIN KoHYC. Ero 0Opa3yromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHoro | KomOMHUpOBaHHOE 3aHSATHE 2
KOHyca
Tema 7.12 Coneprkanue yaeOHOTro MaTepuaa
Hlap u cepa, ux ceuenuss | [llap u chepa. Bzaumuaoe pacmonoxenue chepbl U miockoctn. CeueHue Imapa,
chepnl 2
KombunupoBanHnoe 3anstue
Tema 7.13 Coneprkanue yueOHOro MaTepuana
[Tonsatue 06 obowveme Tena. | [Tonste 006 oO0beme Tema. OObeM Kyba W MPSIMOYTOJNBHOTO MapasuielenuIe/a.
OTtHoweHue 00beMOB | OObeM Tpu3Mbl W HWiIHHApa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEJl. 2
MOI0OHBIX TEJ ['eomeTpuyecKuil CMBICIT OMPENEIUTENS 3-TOMOPSIKa
Komb6unupoBanHoe 3aHaTHE
Tema 7.14 Coneprxkanue yaeOHOro MaTepuasa
ObGveMBl WM IUIOWAMH | OGbembl nupaMuibl U Konyca. O6beM mapa. [lnomaay noBepxHoCcTel Ten 2
MIOBEPXHOCTEH Tel
KombunupoBanHnoe 3anstue
Tema 7.15 Coneprxkanue yaeOHOro MaTepuana
KomOunammun KoMOuHammu reoMeTpruueckux Tel
MHOTOTPaHHMKOB M Tel | [IpakTHyecKoe 3aHsATHE 2
BpallleHUs
Tema 7.16 Coneprxanue yueOHOTo MaTepuana
I'eomeTpuueckue Hcnonp3oBanne KOMOMHAIMN MHOTOTPAHHUKOB W TEJ BpAIICHHS B MPAKTUKO-
KOMOMHAIMY Ha PAaKTHKE | OPUEHTHPOBAHHBIX 3a/a4ax
[IpakTrueckoe 3aHsTHE 2
Tema 7.17 Coneprxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIONIA U TOBEPXHOCTH MHOTOTPAHHUKOB U TeIl BpaIlleHUs
MHuororpanuukd U Tena | [IpomexkyTodyHasi aTTecTanusi B popme aApyrasi 2
BpallICHUS
Pa3nen 8. [lepBooOpa3nasi pyHKIMH, ee MPUMEHEHUE 14

Tema 8.1

‘ CogepxaHue yueOHOTO MaTepHralia

OK-01
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[TepBooOpaznas QyHKIUH.

33.2[21‘-121 O BOCCTAHOBJICHHWHU 3aKOHa IABHXXCHHA II0 H3BECTHOMU CKOPOCTH. IlousTue

[TpaBuia HAXOXKJCHUS | HHTErpupoBaHus. O3HAKOMJICHHE C TOHSATHEM HMHTErpajia U IepBOOOpasHON s

epBOOOPA3HBIX ¢byukuun y=f(x). Pemenue 3amau Ha CBsI3b MEPBOOOpA3HONW M €€ MPOM3BOIHOM,
BBIUMCJICHUE TMEePBOOOpasHON st maHHOM QyHkumu. Tabmuma dopmyn st
HAXOXKJICHUS TIEPBOOOPa3HbIX. M3ydueHune npaBuiia BEIYUCICHHS TEPBOOOPA3HOM
KomOuHMpoBaHHOE 3aHATHE

Tema 8.2 Coneprkanue yueOHOro MaTepuana

[lmomane KpUBOJIMHEUHOU
Tparnenuu. dopmyia
Hrerotona—Jleitbnuna

3anauy, NMPUBOASIIME K IOHATUIO ONPENEICHHOTO MHTErpajla — O BBIYMCICHUU
IUIOIIAAN  KPUBOJMHEMHOM Tpamenuu, O [epeMelleHun Toukd. [loHsatne
ONpeneNéHHOro  WHTerpana.  leoMmeTrpuyeckuii ¥ (U3WYECKUHA  CMBICI
onpezaeneHHoro unrerpaia. ®opmyna Herorona—IJlelibHuma

KomMmOuHupoBanHoe 3aHATHE

Tema 8.3
Heonpenenennpiit "
ONPEICIICHHBIN UHTETPaIb

Cogepxanue yueOHOTro MaTepuala

ITonsTue HCOIIPCACICHHOI'O MHTCI'pajia

KomMmOuHupoBanHoe 3aHATHE

Tema 8.4

[TonsTne 00
ONPENIEIICHHOM HHTErpasue
KaK 10 AU
KPUBOJIMHEHHON Tpaneuun

Coneprxkanue yaeOHOro MaTepuasa

['eomeTpuyeckuil CMBICT ONIPEACICHHOTO UHTETpaja

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 8.5
OrmpeieieHHBI  UHTETPal

IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (copep:xanue
NPHUKJIATHOT0 MOYJIAA)

B KHU3HU I'eomerpuyecknii  cMmbIca  omnpefesneHHoro wuHrerpana. ®Popmyna HerooToHa-
JleiiOHuLa.
Pemenue 3aau Ha mpuMeHEHNe UHTErpalia JUisl BBIUMCICHUS GU3NYECKUX BEIUYUH
U IUI0Ianen
[TpakTrueckoe 3aHATHE

Tema 8.6 Copneprxanue yueOHOTo MaTepuana

Pemenne 3aga4. | [lepooOpasnas pynkuuu. [IpaBuna HaxoxaeHus: neppooOpa3Hbix. Ee npumenenue

[lepBoobpasnas ¢yHKIUH,
ee MpUMEHEHHE

KonTponbnas pabora
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Pazgen 9. Crenenu u kopuu. CrenenHasi pyHKIus 12

Tema 9.1 Coneprkanue yueOHOro MaTepuana

Crenennast (QyHKUms, ee | [JousTHe KOpHs N-OH CTEHEHH M3 ACHCTBHTEIbHOr0 umcia. OyHKIHMH Y = A/X X

CBOMCTBA cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-0 CTENEHU
Komb6unupoBanHoe 3ansarue 2

Tema 9.2 Coneprkanue yaeOHOro MaTepuasa

[TpeobOpaszoBanue [Ipeobpa3oBanue nppalOHAIBHBIX BbIPAXKEHUM

BBIDOKEHUN € KOPHAMU N- | KOMOMHUPOBAHHOE 3aHSTHE 2

O CTeNeHU

Tema 9.3 Cogepxanue yueOHOTro MaTepuala

CpoiictBa  creneHun ¢ | [lonstue creneHu ¢ J0OBIM pallMOHANBHBIM NoKaszaTeneM. CTeneHHble (QyHKIUH, OK-01

paloHaIbHBIMU UX CBOWCTBA U rpaduKku

NEeHCTBUTEILHBEIM KombOunupoBanHnoe 3aHstue 2

[IOKa3aTesIMU

Tema 9.4 Coneprxkanue yaeOHOro MaTepuasa

Pemenne PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHUHM W HEPAaBEHCTB. MeToapl HX

UppalMOHATIbHBIX peeHus. Pemenne nppanoHalbHbIX YpaBHEHUH U HEpAaBEHCTB

YPaBHEHHH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSATHE 4

Tema9.5 Coneprxanue yueOHOTo MaTepuana

Crenenu 51 KOpHH. | Onpenenenure creneHHol (yHkuuu. lcrnonb3oBaHHE ee CBOICTB NpU pelIeHUU

CrenenHas QyHKIMS YpaBHEHUI U HEPABEHCTB 2
KonrtponsHas pabora

Paznen 10. [loka3aTtenbHas pyHKUIUSA 14

TemalO.1 Conepxkanue yaeOHOT0O MaTepuaa

[Toxazarenpnas QyHknus, | CTeneHb ¢ MOPOM3BOJIBHBIM  JCHCTBUTEIBHBIM MOKazaTeneM. OrmpeaeneHue

€€ CBOICTBA nokaszaTeiabHON (PyHKIMM, ee CBOWCTBa M rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM OK-01
nokaszarenabHON (yHKIMU. Pemenue moka3zaTenbHBIX ypaBHEHUH (DYHKIIMOHAJIBHO-
rpau4ecKuM METOI0M 4

KoMmOuHupoBaHHOE 3aHATHE

Tema 10.2

Coneprkanue yaeOHOTO MaTepuasa
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Pemenue mnoka3aTenbHBIX
YpPaBHEHUI U HEPABEHCTB

Pemienne mnokasarenbHBIX YpAaBHEHMM METOIOM YpPaBHMBAHUS IIOKa3aTelIeH,
METO/IOM BBEICHHUS HOBOW MEPEMEHHOH, (PYHKIMOHATBHO-TPAYUIECKIM METOJIOM.

Pemenne nokasareabHbIX HEPABEHCTB 4
[IpakTrueckoe 3aHaTHe

Tema 10.3 Coneprkanue yaeOHOro MaTepuasa

CucreMbl 1OKa3aTenbHbIX | PerieHue cuctem moka3aTelbHBIX YpaBHEHHIMA

YPaBHEHUH KoM6unupoBanHoe 3aHsTHe 4

Tema 10.4 Coneprkanue yueOHOro MaTepuana

Pemenue 3a1a4. | Pemenue mokaszareiabHBIX YpaBHEHHUH METOJOM YpaBHMBAHMs IOKa3zaTeled Hu

[TokazarenpHasd GyHKUUS | METOIOM BBEICHHS HOBOMW IepeMeHHOM. PerieHne mokasareabHbIX HEPABEHCTB
KonTponbhas pabota 2

Paznen 11. Jlorapudmsl. Jlorapudpmudeckasi pyHkumus 26

Tema 11.1 Copepxanue yueOHOro Marepuala

Jlorapudm gyucia. | Jlorapudm uncna. JlecAITUYIHBIN 1 HATYpaITbHBIN JIOTrapu(MBI, YUCIIO €

JecaATnaHbIH 1 | KoMOMHMpOBaHHOE 3aHATHE

HaTypaJbHBIN JIOTapu(MBbI, 4

YHCIIO €

Tema 11.2 Copnepkanne yaeOHOro mMaTepuana

CroiictBa  norapudmos. | CpoiictBa sorapudmos. Oneparius JJorapupMUPOBAHHUS.

Omnepartust KombOunMpoBaHHOE 3aHATHE 4

JorapuMUpPOBaHUS

Tema 11.3 Copnepkanne yaeOHOro MaTepuaa OK-01

Jlorapudpmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA

¢GyHKIMS, ee CBOMCTBA KomOunupoBanHoe 3aHsTue 4

Tema 11.4 Cogepxanue yueOHOT0O MaTepHrala

Pemerne [Monsitne norapupmudeckoro ypaBHeHus. Ormepanusi TOTeHIUpoBaHus. Tpu

HorapmbMqueCKHX OCHOBHBIX MeETO/la peIlleHusi JorapupMuuecKkux ypaBHEHHI: (YHKIIMOHAIbHO-

YPAaBHCHHUH H HCPABCHCTB | 1yadhyygecknif, METOX MOTEHIMPOBAHMS, METOX BBEJCHHS HOBOH MEPEMEHHOI.
Jlorapudmuueckre HepaBeHCTBa 6

KoMmOuHupoBaHHOE 3aHATHE

Temall.5
CucreMsl

Coneprkanne yaeOHOTO MaTepuasa

AJNTOpUTM peLIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUECKUX
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JorapupMHUUECKUX

YPaBHEHUN U HEPABEHCTB

YPaBHEHUH KomM6unupoBanHoe 3aHsTHe 2
Temall.6 IIpodeccnonabHO-OPHEHTUPOBAHHOE coleprkaHue (copep:xanue
Jlorapupmsl B npupoae U | NPUKJIATHOTO MOTYJIsI)
TEXHUKE [Ipumenenune gorapudpma. Jlorapupmuueckas cnupaab B mnpupone. Ee
MaTeMaTHYeCKUe CBOICTBA 4
[IpakTuueckoe 3aHsTHE
Tema 11.7 Coneprkanue yueOHOro MaTepuana
Pewmenne 3agad. | Jlorapupmuueckas  dynkuua. Pemenne — mpocTedmux  orapupMHUYECKHX
Jlorapugmer. ypaBHCHHIA 2
Jorapudmrieckas Konrpomnsnas pabora
byHKIHUS
Pa3nen 12. Muo:xecTBa. Jj1eMeHThI Teopuu rpagos 12
Tema 12.1 Cogepxanue yueOHOTo MaTepuala
MHoxecTBa [Tonstue MuoxxectBa. [TonmMHoXkecTBO. Onepanuy ¢ MHOXKECTBAMU
KOMOMHMPOBAHHOE 3aHSATHE 2
Tema 12.2 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiep:kaHue (conep:xanue
Omnepanuy ¢ MHO)KECTBAMH | MPHUKJIATHOTO MOJTYJIsI)
Omnepanuu ¢ MHOXKeCTBaMH. Perienue npukiIagHbIX 3a1a4
[TpakTuyeckoe 3aHsATHE 4
Temal2.3 Coneprkanue yaeOHOTo MaTepuaa
I'padm [Tonsartue rpada. Cesi3Hblil Tpad, 1epeBo, MUK rpad Ha MIOCKOCTH
[TpakTuyeckas pabora 4
Tema 12.4 Coneprxanue yueOHOTo MaTepuana
Pemmenune 3aga4. | Onepauun ¢ MHOXecTBaMH. ONUCaHHWE pEAIbHBIX CHTyallud C TOMOIIbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHerre rpadoB K PEMICHUIO 3a1a9
MIpUMEHEHNE KonTponbhas pabora 2
Paznen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTHKH M TEOPUH BePOSITHOCTENH 28
Tema 13.1 Coneprkanne yaeOHOTO MaTepuasa OK-01
OcHOBHBIE nousaTus | [lepecTraHOBKH, pa3MeLICHHsI, COYETaHUSI.
KOMOWHATOPUKH 4
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KoMmOnHUpOBaHHOE 3aHSATHE.

Cojnepxkanue yueOHOro maTepuasa

Tema 13.2
CoOrnITHE, BEPOSTHOCTH
coObrtusa. CliokeHue |

CoBMecTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBbI
COOBITH. YCIIOBHAsI BEPOSATHOCTh. 3aBUCUMBIE U HE3aBUCHMBIE COOBITHS. Teopembl

YMHOKEHUE BEPOATHOCTEN | O BEPOSITHOCTU TPOU3BEICHUS COOBITHIA. 4
KoMOunupoBaHHoe 3aHsTHE
Tema 13.3 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
BepositHOCTB B | IPHKJIATHOTO MOLY/JIsI)
npodeccroHalIbHbBIX OTtHocuTeNbHAsT YacTOTa COOBITHSA, CBOMCTBO €€ yCcTOMYMBOCTH. CTaTHCTHUECKOE
3aja4ax ornpenenenue BepoaTHocTU. OLeHKa BEPOSITHOCTH COOBITHS
[TpakTHueckoe 3aHaTue 4
Tema 13.4 Copnepxkanue yaeOHOro mMaTepuana
JuckpetHas  ciydaiiHad | Bugsl cinywaiiHpix BenmuuH. OnpenelieHHue JIUCKPETHON Cly4allHOW BEJIMYHMHBI.
BEJINYMHA, 3aKOH €e | 3aKOH pacHpeleNeHus JUCKPEeTHOM ciiydyailHOM BenuuuHbl. Ee  uuncioBble
pacnpeseneHus XapaKTePUCTUKU 4
KombOunnpoBanHoe 3aHaTue
Tema 13.5 Copnepxkanne yaeOHOro maTepuaa
3agaun  mareMaTudeckod | Bapuanmonsbiit  psin.  [lomuron wdwactor u  rucrorpamma. CTaTUCTHUYECKHUE
CTaTUCTUKH XapaKTEPUCTHKU Psijia HAOJII0JaeMbIX JIaHHBIX
KomOuHnpoBaHHOE 3aHATHE 4
Tema 13.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiep:kaHue (conep:xanue
CocrapieHue TaOIUI U | MPUKJIATHOTO MOXYJIs)
uarpamMm Ha IpaKTHKe [lepBuunas 06paboTKa CTaATUCTHUECKUX JaHHBIX. ['pauueckoe Ux mpencTaBiIeHHeE.
Haxo’xJieHne CpeIHUX XapaKTEepUCTHK, HAOJII0JaeMbIX JaHHBIX
[IpakTnueckoe 3aHsTHE 4
Tema 13.7 Conepkanne yaeOHOro MaTepuaa
Pemenue 3a1a4. | DneMeHThl KOoMOMHAaTOpuKku. CoObITHE, BEpOSATHOCTH CcOOBITUS. ClOXKEHHE U
DNeMEeHThI YMHOKEHHE BEPOSATHOCTEN
KOMOWHATOPUKH, KonTtponsHas padora 4
CTaTUCTUKM U TEOPUHU
BEPOSATHOCTEMN
Pa3nen 14. YpaBHeHHsI H HEPaBEHCTBA 30

Tema 14.1

Coneprkanue yaeOHOTO MaTepuasa

PaBHOCHMIBHOCTE

PaBHOCHIIBHOCTL ypaBHeHHMI M HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI

OK-01
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YPABHEHUN U HEPaBEHCTB.

PaBHOCHJIBHBIX TMEPEX0Aax B YpaBHEHUSX M HepaBeHcTBax. OOmme MeTobl

OOu1rie METOBI pelIeHUs] | PEeUIeHUs YpaBHEHUMN: MEpexo] OT PaBEHCTBa (DYHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3i0KEHUS HA MHOXHUTEIH, METOJ BBEIACHUS
HOBOH NepeMeHHOMH, (yHKINOHATBHO-TpapUUECKI METO
KomOunupoBaHHoe 3aHsTue
Tema 14.2 Coneprkanue yaeOHOro MaTepuasa
I'padpuueckuit MmeToa | O0Imue MeToIbl pelIeHUs] HEPABEHCTB: MEPEX0/] OT CpaBHEHHs 3HAYCHUH (DyHKITHIA
pereHHs YPaBHEHMH, | K CPaBHEHUIO 3HAYCHWH apryMeHTOB JUII MOHOTOHHBIX (DYHKIMHA, MeTox
HEPABEHCTB MHTEPBAJIOB, (YHKIMOHATBHO-Tpaduueckuii MetoA. I'paduueckuii MmeTon penieHus
YpaBHEHUHN U HEPABEHCTB 4
KomOunupoBanHoe 3aHstue
Tema 14.3 Cogepxanue yueOHOTro MaTepuala
VYpaBHenus U HepaBeHCTBA | OmpeneneHne Moaynsa. PackpeiTe Moayns 1o ompeneneHuro. I[Ipocreifmue
C MOJyJIEM YpaBHEHHUS M HEPABEHCTBA ¢ MoayieM. [IpuMeHeHue paBHOCUIIBHBIX IEPEXOJOB B
OTIpeNIeICHHBIX TUTIAX YPAaBHEHUI U HEPABEHCTB C MOJIYJIEM 4
KomMmOuHupoBanHoe 3aHATHE
Tema 14.4 Conepxkanue yaeOHOT0O MaTepuana
VYpaBHeHHS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinre ypaBHEeHHs 1 HEpaBEHCTBA C MapaMeTpoM
C rmapamMeTpaMu KomOunupoBanHoe 3aHiTHE 6
Temal4.5 IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
CocraBiieHHEe U peUICHHE | MPUKJIATHOTO MOTYJIsl)
npodeccHOHaNbHBIX 3a/1a4 | PemeHne TEeKCTOBBIX 3aa4 MPOGECCHOHAIBLHOTO COICPKAHUS
C MOMOIIBIO YPaBHEHUH IIpakTueckuesanHaTus 8
Tema 14.6 Coneprxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | OOmeMeTopIpeIeHus ypaBHEHH. Y paBHEHUSIMHEPABEHCTBACMOAYJIEMUCIIapaMeT
VYpaBHEHMS U HEPABEHCTBA | paMu
[TpakTyeckoe 3aHsATHE 4
IIpomexyTounas arrecranus (JK3amMeH) 12
Bceero: ‘ 308
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3. YCJIOBUSA PEAJIMZALIUMU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIHUIIJIMHBI
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATePHAJIBLHO-TEXHUYECKOMY 00ecrevYeHuIo

Jlia peanu3zanuu MpOrpaMMbl y4eOHON AUCHHUIUIMHBI HPEIyCMOTPEHBI CIEAYIONINE
CIeUallbHbIE  MOMENICHHsS: KaOWMHEeT MaTeMaTHKd, WHQPOPMATHUKH, METPOJIOTMH U
CTaHJapTU3alUU, OCHAILIEHHBIH 00OpYIOBAaHUEM U IPOrpaMMHBIM OOECIEUeHHUEM, MOMEIIECHHE
JUTSL CAMOCTOSITEIbHON PaOOTHI (YUTATBHBIN 311 Ne2).

Kabuner marematuku, WHGOPMATHKH, METPOJIOTHMH M CTaHAApTU3alMM - y4yeOHas
ayIUTOpUsSl JUIsl TPOBEJICHUS] JICKIMOHHBIX, NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJIbTAllUM, TEKYHUIErO0 KOHTPOJS M MPOMEXYTOYHOW ATTECTALMH,
UMEIoLIasi CJIEAYIOLIEe OCHAILLEHUE: CTOJIBl U CTYNbsl JUIsl OOy4YarolUXCsl 10 KOJUYECTBY
MOCAJOYHBIX MECT B ayJUTOPHH, paboyee MECTO IMpemnojaBaTelns, yueOHas JocKa, MPOEKTOp,
SKpaH NPOCKIHUOHHBIN.

O6opynoBanrie u MeOenb: CTOJNBI W CTYNbS JUIsl OOYYaroIIMXCS IO KOJUYECTBY
[I0CAJOYHBIX MECT B ayAUTOPUH, pabouee MECTO IIpenoaaBaress, yueOHas JocKa.

B kauecTBe moMenieHuit 1jisi caMOCTOSATENbHON PaOOThI UCTIOIB3YETCS:

UwuranpHbenii 3271 Ne 2 - 3T0 TIOMEIICHHE ISl CAMOCTOSTEIBLHOM PabOThI ¢ TTOCATOUYHBIMH
MECTaMH Ha KOJIMYECTBO 00YYarOIIUXCs, aBTOMAaTU3UPOBaHHBIE paboune MecTa JJis YuTaTenel ¢
BBIXOJIOM B ceTh HHTEepHET W 53JIeKTpOHHYI0 HH(POPMAIMOHHYIO O00pa30BaTEIbHYIO CpEIy
YIJITY, mnporpammHoe oOecriedeHue oOmEero Ha3zHaueHUs. TexHojorus OecrnpoBOIHOU
JokanbHOU cetn Wi-Fi.

O0opynoBanne y4eO0HOro kaduHera:

— KommiekTsl  yueOHBIX  TaONUIl, CTEHIOB, CXE€M, IUIaKaToB, IOPTPETOB
BBIJIAIOLTUXCS YUCHBIX;

- 3amaHusi A7 KOHTPOJBHBIX paboT, [UIsl pa3HBIX BHJIOB OLIGHOYHBIX CPEICTB,
9K3aMEHa;

- [TepcoHAIBHBIN KOMIBIOTEP C JIMIEH3MOHHBIM TPOrPaMMHBIM O00€CIICUCHHEM;
MYJIbTUMEIUIHBIA POEKTOP; HHTEPAKTUBHAS JIOCKA, BHIXO] B JTIOKAIBHYIO CETh;

3.2. UudopmannonHoe odecriedeHue 00yueHust

Jlnst peanu3anuu nporpaMMsel 0011e00pa3zoBaTeNbHON TUCIUITIIMHBI ONOIHOTEUHbIH (HOH
o0pa3oBaTeNbHON OpraHM3allud HMEeT IIeYaTHble W/MIU DIIEKTPOHHbIE 00pa3oBaTeIbHbIC
UUH(QOPMALIMOHHBIE PECYpPChl, PEKOMEHJyeMble [UIl HCIOJb30BaHUSA B 00pa30BaTEIbHOM
nporiecce.

3.2.10cHoBHbBIE 3JIEKTPOHHbIE U3IaHUS:

1. Byaneik, I'. M. Matemaruka / I'. M. Byaneik. — 2-e u3z., crep. — Cankr-IlerepOypr :
Jlanp, 2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcr : snexTpoHHsblii // Jlanb
3NeKTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/356150. — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTelNeH.

2. Paiiiun, A. M. DnemenTapHas Matematuka / A. M. Paitiua. — Cankt-TletepOypr :
Jlanb, 2024. — 244 c¢. — ISBN 978-5-507-48065-4. — TekcT : 3nekTpoHHBIH // JlaHb
3IIeKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/362867. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINCH.

3.2.2]IonoJTHUTEIbHbIEH3IAHHSA

1. KerirmanoB, A. M. Maremartuka : yae6Hoe nmocooue mis CIIO / A. M. Keitmanos, E.
K. Jletinaprac, C. I'. MbeicnuBen. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 288 c.
— ISBN 978-5-507-49226-8. — Tekct : ayekTpoHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/383453. — Pexwum gocTyma: i aBTOPHS.
MIOJIB30BAaTENEH.
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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# //
Jlanp : anekrpoHHO-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 Yepe3 AUCUUIUIMHAPHBIE PE3yNIbTaThl, HAlPaBJICHHbBIE Ha (JOPMUPOBAHHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMITETEHIIUHI TI0 pa3JiesiaM | TeMaM COJIepyKaHHsl yueOHOTO MaTepuania.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oneHoYHBbIX
KOMIIeTEeHIIHS MepPONPUsITUS

OK 01. Beibupath criocoOsr P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

peuieHus 3aaa4y P2,Temr12.1,2.2,2.3,2.4,2.5I1-0/c,2.6 YcrHblii onpoc

npohecCHOHATBLHOM P3,Tems13.1,3.2,3.311-0/c,3.4 MareMaTH4ueCcKnil

neqarenbHoCcTH npuMenuTenbHo | P4, Temni4.1,4.2,4.3,4.4,4.5,4.6,4.711- JUKTaHT

K pa3JIMYHbIM KOHTEKCTaM 0/c,4.8,4.9,4.10,4.11 NunuBunyansHas
P5,Temr15.1,5.2 CaMOCTOSITeIbLHAS
P6,Tems16.1,6.2,6.3,6.4,6.5,6.6,6.711- | pabora
0/¢,6.8,6.9,6.10I1-0/c,6.11 [IpencraBnenue
P7,Temw7.1,7.2,7.3,7.4,7.5,7.6,7.711- | pe3ynbTaToB
0/¢,7.8,7.9,7.101I1- MPaKTUYECKUX
0/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17 | pabot
P8, Temn18.1,8.2,8.3,8.4,8.5,8.6 3amuTa

P9,Temr19.1,9.2,9.3,9.4,9.5
P10,Tems110.1,10.2,10.3,10.4
P11,Temsr11.1,11.2,11.311-
o/c,11.4,11.5,11.6I1-0/c,11.7

P12, Tems112.1,12.2,12.3,12.4

P13, Temn113.1,13.2,13.3,13.4,13.511-
0/c,13.6

P14, Temn114.1,14.2,14.3,14.4,14.511-
o/c,14.6

TBOPYECKHUX paboT
3amura
WHIUBUTYJIbHBIX
MIPOEKTOB
Kontponbnas
pabora
Brinosinenue
HK3aMEHAIIMOHHBIX
3aaHui
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