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1 OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMbBI YUEBHOM
JUCHUIVIMHBI «<MATEMATHKA»

1.1 O6s1acTh NpUMEHeHNsI MPOTPAMMBbI

PabGouas nmporpamma yueOHOM AucHUIUIMHBL «MaTeMaTruka sBISETCS YaCThIO MPOTPaMMBbI
MOATOTOBKU CIEUATUCTOB cpeaHero 3BeHa mo crenuainbHocTH 09.02.01 KommbrorepHbie
CUCTEMBI ¥ KOMIUIEKCHI. Pabodast mporpamMma coctapiieHa JijIsi O9HOU (hOPMBI O0yUICHHUS.

1.2 MecTro AMCHUILUIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
CpeHero 3BeHa

VYuebHast mucnmmimHa «MaTemMaTuka» OTHOCHUTCS K 00IIeoOpa3oBaTeIbHOMY IIHKITY
IpOrpaMMbl IOJTOTOBKH CIIELUAIMCTOB CPEIHEr0 3BEHA U OTHOCUTCS K NpeIMETHOH oOnactu
@I'OC cpennero ob1mero oOpazoBaHus: MaTeMaTHKa U HHHOPMATHKA.

VYpoBeHb ocBoeHus ydeOHOW aucuuIuinHbl B coorBeTcTBUM ¢ PI'OC cpeanero oOmiero
o0Opa3oBaHus YIriyOJeHHBIM.

Pabouas nporpamMMa yueOHON TUCHMITIMHBI «MaTeMaTuKa» UMeeT MEeKIUCLUIUIMHAPHYIO
CBSI3b C 001e00pa3oBaTEIbHBIMU YI€OHBIMH TUCIATUTHHAME: «DPu3ukay, «HpopmaTukay.

JucuumimHa «MaremaTuka» sBISETCS HPEIIIECTBYIOUIEH A HM3Y4YeHUs CIEAYIOIINUX
y4€OHBIX AUCLUUIUIMH, TPO(ECCUOHATBHBIX MOTYIEH:

— OIIL.01 DmemeHTHI BBICIICH MaTEMATHKH,

— OIILL.04 OcHOBBI 3MEKTPOTEXHUKU U 3JIEKTPOHHOW TEXHUKHU,;

— MJK. 01.01. IIudposas cxeMOTeXHUKA;

— MJK. 01.02. ITpoekTupoBanue MUGPOBBIX CUCTEM.

2 INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEFHOM JJUCIHUITIJIAHBI

OcBoenue coaepkaHus yueOHON AMCUUIIINHBI «MaTtemaTnka» o0ecreunBaeT JOCTUKEHUE
00y4JarOIIMMUCS CIIEYIOMUX Pe3yabTaTOB:

JInuyHOCTHBIE pe3yJIbTaThI

JIP23 | TOTOBHOCTB K TPYIy, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOIO0HE;

7[p26 | TOTOBHOCTE M CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa IPOTSHKEHUH Beel
KHU3HH;

MeTanpeaMeTHbIE PE€3yJdbTaThbl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOHNOB PCIICHUA
IMPAKTUYCCKUX 3a/a4, IPUMCHCHUIO PA3JIMYHBIX METOJI0B ITO3HAHU,

(dbopMHpOBaHHE HAYYHOTO THIIA MBIIIJICHUS, BIAJEHUE HAYYHOH TEPMUHOJOTHEH,
KJIFOYEBBIMH ITOHATHSIMU M METOJJAMU;

MP10

BBISBIIATH INIPUYMHHO-CIICCTBEHHBIE CBSI3M M AKTYaJlu3UpOBaTh 3a/ady, BbIJBUTAThb
MP12 | runorte3y ee pelleHHs, HAaxXOAWTb APryMEHTHl Ul  JOKa3aTelbCTBA  CBOMX
YTBEPKJICHUM, 3a1aBaTh IaPAMETPBI U KPUTEPUU PELICHUS;

AHAIIM3UPOBATh IOJYYCHHBIC B XOJ€ PCEIICHUA 3adadyu pe3yJbTaTbl, KPHUTHYCCKU

MP13 OLCHUBATHL UX NOCTOBCPHOCTL, HPOTHO3UPOBATH N3MCHCHHC B HOBBIX YCJIOBUSX,

MP16 | OCYIECTBIATH ILIeJICHANPaBJICHHBIN MOWCK MEPEeHOca CPEJCTB U CIOCOOOB JIEUCTBUS B
poeCCUOHAITBHYIO CPETY;

MP17 YMCTb NEPCHOCUTD 3HAHUA B IMMO3HABATCIIbHYIO U TPAKTUUCCKYIO O6H8.CTPI

KHU3HCACATCIIBHOCTH,

MP18 | ymeTb uHTErprpOBaTh 3HAHHS U3 PAa3HBIX NPEAMETHBIX 00JIaCTei;

IIpenmeTHbIe pe3yJIbTaThl

BJIaICHUEC MCTOAAaMMU JOKa3aTCJIbLCTB, aJIropurMaMu pCHICHUA 3ajJad; YMCHHUC

I1PG1
(GbopMynupoBaTh OIpeNeTICHHsl, aKCUOMbI U TEOPEMBbI, NPUMEHSTh HX, MPOBOJIUTH




JTIOKa3aTelIbHbIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

I1P62

yYMEHHE OIEePUPOBaTh TMOHITUSAMH: CTEMEeHb YHCIA, JIOTapupM YHClIa, YMCHUE
BBIMOJIHSTh BBIYHMCIICHHE 3HAYCHHH U MPEOOPa3OBaHUS BBIPAKECHUH CO CTEMCHIMHU H
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAILHBIX BEIPAKCHUIA;

I1P63

YMEHHUE OIEPUPOBATH MOHATUAMU: pallMOHAIbHBIEC, UPPALMOHANIBHBIE, T0KA3aTCIIbHBIE,
CTETIeHHbIE, JIOTapu(PMHUUYECKHE, TPUTOHOMETPUUECKNE YPaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

[1P64

YMEHHE ONEpPHpPOBATh MOHATUAMHU: (DYHKIHS, HENpepbIBHAs (YHKIHSA, MPOU3BOIHAS,
[epBOOOpa3Has, ONPEICJICHHbI HMHTErpajl; yMEHHME HAaXOAWUThb IPOU3BOJHBIE
QJIEMEHTAPHBIX (YHKLIWH, HWCHOJIB3ys CIPAaBOYHBIE MAaTepHallbl; HUCCIEAOBaTh B
NPOCTEUIINX Caydasx (YHKIMM HA MOHOTOHHOCTb, HAaXOAWTh HAWOONBIINE W
HauMEHbUINE 3HauYeHUs (PYHKIMHA; CTPOUTH Ipa)UKU MHOTOYJIEHOB C MCIIOJIb30BAaHUEM
amnmapara MaTeMaTHU4YeCKOro aHaiau3a; MPUMEHATh IMPOU3BOIHYIO IPHU PELICHHUU 3a1ad
Ha JIBIDKEHHUE, pellaTh IPaKTUKO-OPUEHTUPOBAHHBIC 3aJjaud Ha HauOoJIbLIME U
HaVMEHBIINME 3HAYCHMS, HA HAXO0XKICHUE IIyTH, CKOPOCTU U YCKOPEHHS,;

I1P65

YMEHHUE ONEepUpOBaTh MOHATUAMU: pallMOHaIbHAs (yHKIMS, OKa3aTeabHas (yHKIMS,
cTeneHHast (QyHKIus, Jorapupmuueckas (yHKIMs, TPUTOHOMETpUUYECKHE (DYHKIHH,
oOpaTtHble (PYHKIIUH, YMEHUE CTPOUTHh IpapUKH W3YU4EeHHBIX (DYHKIHA, HCIOIH30BATH
rpadUKy Npy W3Y4EHHUH TNPOLIECCOB U 3aBUCUMOCTEH, NMPU PELIEHUH 3a7ad U3 JIPYrux
y4eOHBIX TMPEeIMETOB W 3aJad W3 PEATbHOW JKW3HU; BBIpaXaTh (HopMyiaamu
3aBUCUMOCTH MEX1Y BEITUYMHAMU;

[1P66

yMEHHE peniaTh TEKCTOBBIC 3a/1a4M Pa3HbIX TUIOB (B TOM YHCIIC HAa TMIPOLICHTHI, JOJIU U
4yacTy, Ha JABW)KEHUE, padOTy, CTOMMOCTb TOBAapPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH
YOpaBiICHUS JIMYHBIMH W CEMEHHBIMH (DMHAHCAMH), COCTABJISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M HUX CHUCTEMbl I[I0 YCIOBUIO 3a/layd, HUCCIEA0BaTh
MOJIYY€HHOE PENICHNE U OLIEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;

I1P67

YMEHHUE ONEepUpOBaTh MOHATHAMU: CpeHee apumMeTnieckoe, MeanaHa, Hanoojblee 1
HauMEHbIIIEE 3HAYEHMs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHHME YHCIOBOIO
Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH WH(GOPMAIMIO, NPEICTABICHHYIO B
TabJIMIax, HA AUarpamMmax, rpadukax, oTpaxkarolylo CBOMCTBA pealbHbIX MIPOIECCOB U
SIBIIGHUH; TIPEJCTABJIATh HHPOPMAIUIO C MTOMOILIBIO TaOIUI[ U AMATPAMM; HUCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIe, B TOM YHUCJIE C IpPUMEHEHHEM TrpaduuecKkux MeETOJIOB U
3JIEKTPOHHBIX CPEJICTB;

I1P68

YMEHHE OIEpUpOBaTh MOHITUSAMM: CIy4alHBIM ONBIT M Cly4ailHOE COOBITHE,
BEPOATHOCTh  CIIy4aHOTO  COOBITHS; yYMEHHE  BBIYHUCIATH  BEPOATHOCTh  C
UCIOJb30BAHUEM TIpaUUYECKUX METOM0B; INPUMEHATh (OPMYJbl CIOXKEHUS W
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOpHbIE (DaKThl U (POPMYIIBI IPU PEIICHUH 3a/1aY;
OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHH; 3HAKOMCTBO CO  CIIy4ailHBIMHU
BEIMYMHAMHU; YMEHHE MPUBOAUTH MPHUMEPHI MPOSBICHUSA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX;

I1P69

YMEHHME ONEpUpOBaTh IOHATHUAMU: TOYKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYyTpaHHbIN yroi, CKpEIMBAIOIINECS IpsIMBIE, NapajljIeIbHOCTh u
MEPHIEHAUKYISIPHOCTh NPSIMBIX M IIOCKOCTEH, YroJ MEXAY HPSMBIMHU, YIOJ MEXIY




OpsIMOMl M IIOCKOCTBIO, YTOJI MEXIYy IUIOCKOCTSIMM, PAacCTOSHHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMHU, PACCTOSIHUE MEKIY IJIOCKOCTAMU; YMEHHE
WCTOJB30BAaTh TP PEIICHUM 3a7ad W3ydeHHbIe (DaKThl M TEOPEMbI IUIAHUMETPHU;
YMEHHUE OIICHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I1P610

YMEHHME OINEpPUpPOBaTh MNOHATUSIMM: MHOTOIPDAHHUK, CEYEHHE MHOIOI'PDAaHHHUKA, KYO,
napajiesienunes, Ipu3Ma, nupamMuaa, Gurypa ¥ MmOBEpPXHOCTh BPAILICHUS, IHIUHID,
KOHYC, map, cdepa, ceuyeHHs (UTYpbl BpalleHHs, TUIOCKOCTb, Kacaromascs cgepsl,
LUJIMHApPA, KOHYCA, IUION[aJb MOBEPXHOCTH MUPAMUJIBI, NPU3MBbI, KOHYCA, LUIMHAPA,
wiomanb cdepsl, 00beM KyOa, HPSIMOYTOJIBHOIO TNapajulefienunena, MHpaMuibl,
NpU3MBI, IWIMHAPA, KOHYCa, IIapa; yMEHHE Uu300paxarb MHOTOTPAaHHUKU H
MTOBEPXHOCTH BPAILEHHUSI, UX CEUEHUSI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEACTB; YMEHHME PACIIO3HABAaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IPaBUIbHbIE MHOTOTPAHHUKH;

I1P611

YMEHHE OIEePHPOBATH MOHATHAMU: IBM)KCHUE B MPOCTPAHCTBE, MOJ0OHBIE (QHUTYPHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIIEGHHE IUIOIIAACH IIOBEPXHOCTEH W 00BEMOB
oT0OHBIX (PUTYp MIpH pEeLICHUH 3a7ad;

I1P612

YMEHUE BBIUUCIATH TEOMETPUUYECKUE BEIUYHMHBI (JJIMHA, YTOJ, IUIOHIaAb, O0OBEM,
TIOMIA/Ib IOBEPXHOCTH), HCIIOJIB3Ys U3YICHHBIE (POPMYITBI U METO/IBI,

I1P613

YMCHHUC OICPHUPOBATL MOHATUAMMU: IMPAMOYTOJIbHAA CUCTEMA KOOpAWHAT, KOOPAHWHATDBI
TOYKH, BCKTOpP, KOOPAHMHATBI BCKTOpPA, CKAaJIAPHOC TIIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpaMH, CyMMa BEKTOPOB, ITPOU3BCACHUC BCKTOPA HA YHUCJIO; HAXOJAUTH C IIOMOIIBIO
HU3YUCHHBIX (I)OpMy.]'I KOOpAWHATBI CCpPpCAHNHBI OTPE3Ka, PACCTOAHUC MCKAY ABYMA
TOYKaMH,

[1P614

yMEHHE BbIOMpaTh NOAXOJAIIMA M3YyYEHHBIH METOA JJIs pelIeHus 3ajaud,
pacro3HaBaTh MareMaThyeckue (PakTbl U MaTeMaTHUYeCKUE MOJIENU B NPUPOAHBIX U
OOIIIECTBEHHbIX  SIBJIEHUSX, B  HCKYCCTBE, yMEHUE MPHUBOAUTH  IMPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MAaTEMAaTUYECKOU HAYKH.

[TPyl

YMEHHE OIIEpUPOBATH IMOHATHUSAMM: OIPEIEICHUE, AaKCUOMa, TEOpeMa, CIEIACTBHUE,
CBOMCTBO, TMpPHU3HAK, JOKA3aTelIbCTBO, PABHOCUIbHBICE (POPMYIUPOBKH; YMEHHUE
(hopMyIUpoBaTh 0OpAaTHOE W MPOTHBOIIOIOKHOE YTBEPKICHUE, TPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, HCMOJB30BATh METOJ MaTEMAaTHYECKOM HWHIYKIMU; MPOBOIUTH
NOKa3aTelIbHbIE PACCYXKACHUS NpPH PEIICHWH 3a/4ad, OLEHMBATh JIOTMYECKYIO
MIPAaBUIILHOCTD PACCYXKICHUM;

TIPy2

YMEHHE ONEpUpOBaTh TMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO, OIEpaluu HaJ
MHO>KECTBaMHU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXXECTBEHHBIH ammapar Juis
OIMCAaHMsl PealbHbIX MPOLECCOB M SABICHUNA M NPU PEIICHUH 3a]ad, B TOM 4YUCIE U3
JPYTUX y4eOHBIX MPEAMETOB;

TPy3

yMEHHE OIEepUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN Trpad, aepeBo, IUKI, Tpad Ha
IIOCKOCTH; YMCHHC 3aJlaBaTb W ONHUCHIBATH I‘pa(pbl pa3iInuHbIMU CHOCOGaMI/I;
MCTOJIB30BaTh Tpadbl MPH pEIICHUH 3a1a4;

TIPy4

yMEHHE CBOOOJHO ONEpUpPOBATh IOHATUSMHU: COYETaHUE, IEPECTaHOBKA, YHUCIIO
COYETaHWH, 4YHCIO TMEepecTaHoBOK; OwHOM HpIOTOHA; yMeHHE TNPUMEHSTH




KOMOMHATOPHBIE (PaKThl U PACCYKIIEHUS AJIs PELISHUS 3a7a4;

TIPy5

yYMEHUE OIEPUPOBATH IOHATHUAMH: HATypaIbHOE YHCIIO, LIEJIOE YHUCIIO, OCTATOK II0
MOZYJII0, PallMOHAJIBHOE YHUCIIO, UPPAlMOHAIBHOE 4YMCIIO, MHOXECTBA HATypalbHBIX,
LEIBIX, PALMOHAIBHBIX, ACHMCTBUTEIBHBIX 4YHMCEN; YMEHHE HCIOJIb30BaTh IIPU3HAKHU
JIETUMOCTH, HAUMEHBIINI 00NN JeNUTeNh U HaUMEHbIIIee 001Iee KPaTHOE, alrOpUTM
EBknuia npu pemeHnu 3a1a4; 3HaKOMCTBO C Pa3JIMYHBIMU ITIO3ULUMOHHBIMUA CUCTEMaMH
CUMCIICHHS;

[1Py6

YMEHHE CBOOOJHO OTIEPUPOBATH MOHATHSIME: CTEIEHb C IIETBIM MTOKa3aTelaeM, KOPCHb
HaTypaJlbHOM CTENEHM, CTENEeHb C palUMOHAIBHBIM IIOKa3aTesieM, CTENeHb C
NEHCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTesieM, JJorapudm 4ucia, CHHYC, KOCUHYC U
TaHT€HC [TPOU3BOJIBLHOTO YUCIIA;

I1Py7

YMEHHE ONEepUpOBaTh MOHITUAMHU: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHMII W HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUI, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIE, UPPALMOHAJIbHBIE, IOKA3aTEIIbHBIE,
CTENEHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U
CUCTCMbI; YMCHHEC PpCIIATh YPABHCHUA, HCPABCHCTBA MW CHUCTEMBI C IMOMOLIBIO
PA3JIMUHBIX MMPUCMOB; PCIIATh YPAaBHCHHA, HCPABCHCTBA W CUCTEMLI C IMApaMCTpPOM;
MNPpUMCHATH YPAaBHCHUS, HCPABCHCTBA, MX CHCTCMbI IJId PCHICHUA MATCMATHYCCKUX
3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKH U pealibHOM JKU3HH;

[1Py8

YMEHHE CBOOOJHO ONEpPHpOBATh MOHATHAMU: rpaduk (GyHKIHMH, oOpaTHAs (QYHKIHS,
KOMIIO3UIMS (QYHKIMM, JuHeWHas (yHKUUs, KBajpaTudHas (QyHKLHS, CTElEeHHas
GyHKIMS C LeJIbIM  [O0Ka3aresleM, TPUTOHOMETpHUYecKue (YHKLUUHU, OOpaTHbIe
TPUTOHOMETpUUYECKUE (YHKLMHU, IIOKa3aTenbHas U Jorapupmuueckas (QyHKIMY;
YMEHHUE CTPOUTh Ipaduku QyHKIMI, BHIIONHATE peoOpa3oBaHus rpauKkoB GyHKINMT;
YMEHHUE HUCIOJIb30BaTh TpapuKu QYHKUMN Ul U3Y4EHUS MPOIECCOB M 3aBUCHUMOCTEN
IIPU pellIeHUH 3a/1a4 U3 APYIUX y4yeOHBIX MPEIMETOB U U3 peaIbHOM KU3HU; BBIpaXKaTh
(dbopMysiaMy 3aBUCUMOCTH MEXKIy BEIMYUHAMU; yYMEHHE
CcBOOO/JIHO ONEpUPOBATH MOHATUSAMU: YETHOCTh (DYHKLIUHU, MEPUOJUYHOCTH (YHKIIHH,
OTPaHUYEHHOCTh  (PYHKUMH, MOHOTOHHOCTh (YHKIIMH, 3KCTPEMyM  (YHKIIHH,
HauOoJblllee U HaMMEHblIee 3HaUeHUs (PYHKLIUU Ha MPOMEXKYTKE; yMEHUE IPOBOJUTH
UCCIIEJOBaHHE GbyHKIMNT;
YMEHHUE HCIIONb30BaTh CBOWCTBA M TpaduKu (YHKUMH 7S pelIeHHs ypaBHEHHIH,
HEpaBEHCTB M 3a/Jad C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOH INIOCKOCTH
MHO’KECTBA PELIEHUI YPaBHEHH, HEPABEHCTB U UX CUCTEM;

[1Py9

YMEHHE CBOOOJTHO OMEPUPOBATH MOHATHSAMH: TOCIEI0BATENLHOCTD, apupMeTHIeCKas
Mporpeccusi, TeoMeTpuUecKas nmporpeccusi, 0eCKOHEYHO yOBIBaIOIasi T€OMETPHYECKas
Mporpeccusi; yMEeHHWE 3aJaBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIbIO

PEKYPPEHTHBIX (HOPMYIT;

TPy10

YMEHHE ONEepUPOBATh MOHATHUSMH: HENPEPHIBHOCTh (DYHKIMH, aCHMITOTHI Tpaduka
dbyHKIMM, TIepBas U BTOpas MPOW3BOJHAS (DYHKIIMH, TEOMETPUUECKUA U (PU3HUSCKUI
CMBICIT TIPOM3BOJHOM, MEpBOOOpa3Has, ONpEACICHHBI WHTErpal, YMEHHUE HaXOIHUThb
acCUMIITOTHI  Tpaduka (GYHKIHHA; YMEHHE BBIYHCIATH TPOHW3BOJHBIE  CYMMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMIO3HMIUHU (DYHKIIMHA, HAXOAUTh YpaBHEHHUE KacaTelbHOU

K rpaduky QyHKIUY; yMEHHE




UCTIONIB30BATh IMPOU3BOJHYIO JUII HCCIEAOBAaHMA QYHKIHMHA, Ui HAXO0XKICHUS
HAWIYYIIEero PEeHICHUs B NPHUKIATHBIX, B TOM YHCIE COIHMAIbHO-IKOHOMHYECKHX H
¢bu3nUecKux 3a1a4ax, s ONpeeIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh TUIOIAAN U
00beMbl (UTYp C TOMOIIBIO HHTErpaia; NPUBOJUTH NPUMEPHl MATEMATUYECKOTO
MOJICIIMPOBAHUS C TOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH;

[1Pyl1

yMEHHUE ONEepUpPOBATH MOHATUSMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHbIE KOMILJIEKCHbBIE
9KClia, MOYJIb M QpTYMEHT KOMILIEKCHOTO YHciia, (hopMa 3aIiCcH KOMIUIEKCHBIX YHCE
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpamyeckas); yMeTb MPOU3BOAUTH
apudmernyeckue JAEUCTBUS C KOMIUIGKCHBIMU YHCIIaMHU; MPUBOIUTH MPUMEPHI
WCIIOJIb30BaHUS KOMIUIEKCHBIX UHCEIT,;

[1Py12

yMeHHEe CBOOOJHO ONEpUpPOBATh IMOHATUSAMHU: CpeAHee apudMeTHuecKoe, MeauaHa,
HauOoJibllee U HaMEHbIIIee 3HAUCHUsI, pa3Max, AUCIEpCusi, CTaHIapTHOE OTKJIOHEHUE
JUI ONIMCAHMsI YMCIIOBBIX JAHHBIX; YMEHHE MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B
TOM 4YHUCJIC C IPHUMCHCHHEM rpa(bnqecxnx MCETOAOB W DOJICKTPOHHBIX CPCACTB,
rpadUyecKd HCCIEI0BaTh COBMECTHbIE HAOJMIOJEHUS € IOMOILNBIO JHarpamm
paccenBaHys U JINHEWHOU PErpeccuu;

[TPy13

YMEHHE HAXOJIUTh BEPOSTHOCTH COOBITUH C HMCIIOB30BAaHUEM IpapUUIeCKHX METOJIOB;
MPUMEHSITh I PElICHHs 3a7ad (OpMYJIbl CIIOKCHHS M YMHOXCHHS BEPOSTHOCTEH,
dbopMyity TONHON BeposiTHOCTH, (Gopmyny bepHymin, koMOWHATOpPHBIC (GaKTHl U
(GbopMyIbl; OIICHMBATh BEPOATHOCTH pealbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSAMM: CilydailHash BeJIMYMHA, pacHpelie]IEHUe BEPOSTHOCTEH, MaTeMaTHYECKOe
OKUJaHHEe, JUCTIEepPCUsl M CTaHIApTHOE OTKIOHEHHUE CIy4YailHOW BEIWYMHBI, (pyHKUIUU
pacmpesneneHdss U IUJIOTHOCTH PAaBHOMEPHOIO, IOKA3aTeIbHOTO W HOPMAaJIbHOI'O
pacrmpesiesieHuil; YMEHHUE HCIIOJIb30BaTh CBOMCTBA HM3YUYEHHBIX pPACIPEICICHUN s
pemieHusi 3agad; 3HAKOMCTBO C TOHATHSMHU: 3aKOH OOJBIINX YHCEN, METOMIbI
BBIOOPOYHBIX HCCIICIOBAHWN; YMEHHE TMPUBOJIUTH TPHUMEPHI TPOSBICHUS 3aKOHA
OOJBIITUX YKCET B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[TPy14

YMCHUEC CBO6OI[H0 OICpHUpOBaATH IIOHATUAMU: TOYKa, mnpsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YroJj, IABYIPAHHBIA YTOJ, TPEXTPaHHBIN Yrod,
NIEPECEKAIOINEC, NapaUICIbHBIE U CKPEIIMBAIOIINECS IPAMBIE, NapaJICIBHOCTh U
NEPIEHIUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, YrOJd MEXKIY INPSMBIMU, YroJl MEXAY
HpHMOﬁ U TINIOCKOCTBIO, YIroJl MCXKAY IINIOCKOCTAMHU, YMCHHC HUCIIOJIB30BaTh IIpU
pelICHUN 3aaa4 HU3YYCHHBIC q)aKTI:I U TCOPCMbI INNIAHUMCECTPUH,; YMCHUC OLCHUBATH
pasMepbl OOBEKTOB B OKPY)KAIOLIEM MHpE; YMEHHE OIEepUpOBaTh MOHATHSIMHU:
MHOI'OrpaHHUK, CC€UCHUC MHOTOI'paHHHKA, HpaBI/IJ'II)HHﬁ MHOI'OIpaHHHUK, IIpHU3Ma,
nupampzia, (Gurypa M IMOBEpXHOCTh BpALICHMs, LMIMHApP, KOHyc, Mwmap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyCa W LMIMHApA, IApajuleIbHbIE OCU HIIHU
OCHOBAHHIO, CEUCHME IIapa, IUIOCKOCThb, Kacaromascs c(epbl, LWIMHApPA, KOHYCA;
YMEHHUE CTPOUTH CEUEHHE MHOTOTPaHHUKA, W300pa)kaTb MHOTOTPAHHUKHU, (QUTYpPHI U
IIOBEPXHOCTHU BPALLEHHUs, UX CEYECHUS, B TOM YHUCJIE C IIOMOLIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE  NpPUMEHSATh  CBOWCTBA  T€OMETPHUECKUX  (GUTYp,  CaMOCTOSTEIIBHO
(bopMyIHMpOBATH ONpeNeIeHus U3ydyaeMbIX (PUTYp, BHIABUTaTh TUIIOTE3BI O CBOMCTBAX U
IPU3HAKAX TIeOMETpUYecKuX (GUryp, oOOCHOBBIBATH WJIM OINPOBEpPraTb HUX; yYMEHHE
IPOBOJIUTh KJIacCHU(UKaLUI0 (QUIyp 10 pPa3IMYHBIM IPU3HAKAM, BBIIOJIHATH
HE00XOAUMBIE TONOJTHUTEIIbHBIE IOCTPOCHHUS;




TPy15

yMEHHE CBOOOTHO ONEPHPOBATH MOHATHSAMHU: IUIOMAAL (GUTYPBI, O00BEM (QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JIO0 IIOCKOCTH, PACCTOSIHUE MEXIY HMPSIMBIMH,
paccTosiHHE MEXIy IUIOCKOCTSIMH, TIUTom@anb cdepsl, IUIOMAaAb MOBEPXHOCTH
NUPaMUAbI, TPU3MBL, KOHyca, LWIMHApPA, O0beM Kyba, TNPSIMOYTOJIBHOTO
napajiesienunesa, MMpaMuIbl, TPU3MBI, IUINHIpPA, KOHYCa, [1apa; YMEHUE HaXOIUTh
OTHOIIIEHHE 00bEMOB MOA0OHBIX (HUTYD;

[TPy16

YMEHHE CBOOOIHO OINEPUPOBATH MOHATUSAMU: JBHKEHUE, IMapalljIeNIbHBbIN IepeHoc,
CUMMETpHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHE MOA0OUS,
noo6HbIe (PUTypHI; yMEHHE paclio3HABaTh paBHbIC U MOJI00HBIE (PUTYPHI, B TOM YUCIIE
B IPUPOAE, HCKYCCTBE, AapXUTEKTYpEe; YMEHHE HCIOJIb30BaTh TIE€OMETPUYECKHUE
OTHOIICHUS, HaXOJUTh T'€OMETPUYECKUE BEIMYMHBI (JJIMHA, YTOJ, IJIOLIAb, 00HEM)
IIpY pELICHUH 3a]a4 U3 IPYTUX y4EOHBIX MIPEIMETOB U U3 peabHON KU3HU;

IPy17

yMeHHE CBOOOJHO ONEpUPOBaTh MOHATHAMM: NPSAMOYrojibHas CHUCTeMa KOOpAMHAT,
BEKTOpP, KOOPAMHATHl TOYKH, KOOPJAMHATHl BEKTOpA, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha 4YHCIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaJspHOE NPOHM3BEACHUE,
BEKTOPHOE MPOU3BEICHHE, YTOJI MEXy BEKTOPAMH; YMEHUE UCII0JIb30BaTh BEKTOPHBII
U KOOPJIMHATHBIA METOJA MJisl pElIeHHs TEeOMETPUYECKUX 3ajad M 3ajad Jpyrux
y4eOHBIX NPEAMETOB; ONEPUPOBATh MOHATUAMHU: MaTpuua 2x2 u 3x3, ompeaenauTenb
MaTpUIlbl, FEOMETPUYECKHI CMBICI ONPEAETUTENS;

[1Py18

YMCHHUEC MOACIUPOBATH PCAJIbHBIC CUTyallUU HaA SA3BIKC MATCMATHUKH; COCTABJIATDH
BBIPDAXKCHUS, YPaBHCHUSA, HCPABCHCTBA U HUX CHCTCMbI 110 YCIIOBHUKO 3aJida4iH,
HCCICAO0BAaTh IMOCTPOCHHBIC MOJACIM C  HCIOJb30BAHUCM  aIlllapara anre6pbl,
HHTCPHIPECTUPOBATH HOHy‘lGHHLIfI pe3yibTar; CTPOUTH MATEMATUYCCKUC MOMCIN C
IIOMOIIbKO TCOMETPUUCCKHUX MOHATHU U BCJIIMYUH, PpCHIaTb CBA3aHHBIC C HHMU
MMPAKTUYCCKUE 3aJadyr; COCTABJIATH BCPOATHOCTHYIO MOJCIb W HWHTCPIPCTUPOBATH
HOJ'Iy‘IGHHI)II\/JI pE3yiabTaT, pellaTh MPUKIAAHBIC 3aJa4n CPECACTBAMH MATCMATHYCCKOI'O
aHaJIn3a, B TOM 4YHUCJIC COOUAJIbHO-O3KOHOMUYCCKOIo 1 (1)I/I3I/I‘ICCKOFO XapakTepa,

TIPy19

YMEHHE BBIOMPATh MOJXOAIIMI METO ISl pElIeHUs 3a/1a4i; TOHUMaHue 3HaYMMOCTH
MaTEMaTHKU B U3YYEHUU MPUPOAHBIX U OOIIECTBEHHBIX IIPOLIECCOB U SBJICHUMN; YMEHUE
pacro3HaBaTh IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHE IPUBOAMTH
[IpUMEPBl MATEMAaTUYECKUX OTKPBITUM POCCUHCKOM M MHUPOBOM MaTEMaTUYECKON

HayKU.




3. CTPYKTYPA U COAEP KAHUE YUYEFHOU JUCIHUATLIAHBI

3.1. O0beM yueOHOM TMCUMILIHHBI M BU/IbI Y4e0HO#i padoThI

Bun yueGHOM paboOThI O6beM B yacax

O6bem 00pa3oBaTenbHON MPOrpaMMBbl y4eOHOM JUCIUTUTUHBL 236

B T.4. B GopMe MPaKTHUUECKOI MOATOTOBKHU He nperycmoTpero

BT. 4.:

TEOPETHYECKOE 00yUeHHE 108

110

MPAKTUYCCKUC 3aHATUA

1a00paTOpHBIE 3aHATHS He npexycmorpeno

CaMOCTOATCIIbHAA pa60Ta He TIpEAYCMOTPCHO

18

MMPOMEIKYTOUHAA aTTCCTAalUA

[TpomexyTouHas aTTecTanus ouggepenyuposanusiii sauem 1 cemecmp
Ox3amen 2 cemecmp




3.2. TemaTu4yecKuii IJIaH U coepKaAHUE Y1eOHOMH JUCHUTIHHBI

OobeM, akaja. u /
B TOM 4YHCJIE B

HaunmeHoBaHue Coaeprxanue y4e0HOro MaTepuaa M (pOpMbl OPraHU3ANNH AeATeTbHOCTH (popme Kon IIK, Kox ITP, JIP, MP
Pa3aesioB H TeM 00y4aKIHXCS NPaKTHYeCKOi OK T
TOATOTOBKH,
aKkaa 4
1 2 3 4 5

Brenenue. BxogHoil KOHTPOJIb 2 IIpy5

Paznen 1 Aareopa 60

Tema 1.1 Pa3Burue JlunakTHYeCKUe eIMHUIIBI, COJICPIKAHNC 20

MIOHATHUSA O YHCIIe Henbie u panuoHanbHble uucha. JledcTBuTenbHble uncna. [IpubmKeHHbIE 10 OK 01 I1P62, I1P63, [1P66
BbluMciieHus. KoMiiekcHele uncna. PanmonansHble ypaBHEHUS] 1 HEPABEHCTBA. IIPyS5, ITPy7.11Py11,
PaBHOCUNIBHOCTH ypaBHEHMH, HEpaBEHCTB, cucTeM. OCHOBHBIE IPHEMBI HX MP10
pemieHuss (pa3joKeHHEe Ha MHOXKUTENIH, BBEJACHHE HOBBIX HEHU3BECTHBIX, 30 01.05;
MOJICTAaHOBKa, Ipaduyeckuii MeTon). MeTo HHTEpBAJIOB.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
NeiicTBUA HaJ KOMIUIEKCHBIMHU YHCIAMH JJII KOHCTPYKTOPCKHUX pacueToB B
po(eCcCHOHAIBHBIX 3aauax
CucteMbl palMOHAIBHBIX YPAaBHEHHH, CIIOCOOBI MX pELICHUS Ui PacueToB
NIEKTPUIECKHUX CXEM
B TOM 4ncIle MpaKkTUYECKUX 3aHATHI 10
[paktuueckoe 3ansTre Nel. Apudmernueckre AeHCTBUS Hal pAlHOHATEHBIMU 2 [1P62, I1P63, ITP66
1 KOMILIEKCHBIMU YHCIaMU I1Pys5, ITPy7,
[Ipaktnueckoe 3ansatre Ne2. ToxxaecTBeHHbIE TPe0Opa3oBaHKs PALMOHAIBHBIX 2 [1Py11,MP10
BBIPAYKEHHI. Y0 01.02; Yo 01.03
[IpakTnueckoe 3ausTre Ne3. Pemenne paimoHaTBbHBIX YpaBHEHUH 2
[IpakTiueckoe 3anstue Ned. Pemenune cucteM panroHaTbHBIX YPaBHEHHH 2
IIpaxtnueckoe 3anarue NeS. Pemenue panoHanbHbIX HEPABEHCTB 2

Tema 1.2 OyHkmy u | JumakTudeckue equHUIIBI, CONepKaHue 8




rpaduku

Oynxun. O6nacTb onpeneNieHUss 1 MHOKECTBO 3HAYCHUH; rpaduK (QYHKIUH,
MOCTpOeHNE TpapuKoB (YHKUIWH, 3aJaHHBIX pPa3IUYHBIMH CrocoOamu.
CaoticTBa QpyHKIMH. MOHOTOHHOCTB, YETHOCTH, HEYETHOCTD, OTPAaHNIEHHOCTH,
MEepUOIUYHOCTh. [IpOMEXYTKH Bo3pacTaHusi W yObIBaHUS, HauOonblIee U
HaMMEHBIIIee 3HAYEHHs, TOYKH SKcTpeMyMa. I'padudeckas HMHTEpHpeTarys.
Apudmernyeckue omepaund Han  GyHKusMa.  CriokHas — QyHKIHA
(xomnozunusi). [lonsite o HempepwsiBHOCTH (QyHKUuH. OOpaTHbIe (QYyHKIHU.
Ob6nacte ompeneneHuss ¥ o0MacTb 3HaYeHW oOpaTHOM ¢yHkuuu. [padux
oOpatHoil pyHKINH.

Ilpogpeccuonanvno-opuenmuposannoe cooepycanue: YteHue CBOWCTB
¢ynkumit mo rpaduxam. [Ipumepbl (QYHKIMOHATBHBIX 3aBHCUMOCTEH B
peanbHBIX TPOLIECCaX M SBICHUAX B MNPO(ECCHOHATIBHOM JESTENbHOCTH
(moctpoenue u padoTa ¢ rpagKaMu aMIUIMTYJHO-YACTOTHBIX XapaKTEPUCTHK)

B TOM 4nciie mpakTU4YeCKUX 3aHATHI

[paktuueckoe 3ansitre Ne6. HccnenoBanne QyHkimii. CBOWCTBa JHHEHHOM,
KBaJIpaTHYHOU, KyCOYHO-TUHEWHOMN 1 NPOOHO-TMHEHHON QyHKINH

[IpakTuaeckoe 3anstue Ne7. [Toctpoerne u ureHne rpaduKoB GYHKIIHN

OK 01

[1P64, T1PGS, Ipys8,
JIP23, JIP26, MP17
30 01.05;

T1P64, T1P65, TIpys,
JIP23 , JIP26, MP17
Vo0 01.02; Vo 01.03

Tema 1.3 Kopuu,
CTEIICHH U
JorapuQmeI

JunakTryaeckue equHAIbI, COepIKaHue

32

Kopuu n crenenn. KopHu HaTypaJbHOH CTENEHM M3 4HclIa U MX CBOMICTBA.
CreneHn C palnvOHANBPHBIMU TIOKa3aTeNsMH, WX cBoicTBa. CrTemneHu ¢
NeHCTBUTENBHBIMHI TOKa3aTenssMu. CBOWCTBA CTENMEHH C JIEHCTBUTEIbHBIM
nokaszareneM. Jlorapudm. Jlorapupm umcia. OcHoBHOE norapupMUUECKOe
TOXKAECTBO. JlecsiTnunble U HaTypanbHble Jorapudmel. [IpaBuna melcTBuii ¢
norapupmamu. Ilepexom K HOBOMYy oOcHOBaHHIO. [IpeoOpazoBanue
anre0panvecKux BBIPaKEHHH. [IpeoGpazoBanue paloOHAIBHBIX,
UPpalMOHANBHBIX, CTENEHHBIX, MOKAa3aTeNbHBIX U  JOTapU(YPMUUECKUX
BelpakeHnid. [lokazarenbhas u sorapudmudeckas ¢yHkuun. OnpeneneHus
dyHKIMA, uX cBodctBa u rpaduku. IIpeoOpasoBanus rpadHKOB.
[lapannensHBIl MEpPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEM KOOpAuHAT, MU
CUMMETPHUSI OTHOCUTEIIBHO Hadajla KOOPJAWHAT, CHUMMETPHsS OTHOCHUTEIBHO
psIMOM, PacTSDKEHHE M CKATHE BIOJb oced koopauHat. IlokasaTenbHblE U
norapugmudeckre ypaBHeHHs. OCHOBHBIC IPUEMBI UX pEIICHUs (pa3jioKeHue
Ha MHOKMTEJH, BBEJICHHE HOBBIX HEHU3BECTHBIX, MOJCTAHOBKA, IpaduuecKuid
Metoxn). IlokazarenpHble W Jorapugmuyeckue HepaBeHCTBa. (OCHOBHBIC
MIPHEMBI HX PEIICHHUS.

14

B ToM uncie MPAKTHYCCKUX 3aHATUH

18

OK 01

I1P62, ITP63, ITP6S,
[1Py6, I1Py7,
[1Py8, JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
30 01.05;




[IpaxTnueckoe 3ansatue Ne§. Pemenne nppaoHalbHBIX YpaBHEHUH

T1P62, [1P63,11P65,
TIPy6, TIPy7,

ITpaktuueckoe 3anarue Ne9. IlpeoOpa3oBaHus BBIPAKECHUH, COAEPIKAIIMX 2 TIPy8, JIP23, JIP26,

CTEIICHH U PauKaJIbI MP8 ,MP10, MP13,

IpakTuueckoe 3ausatre Nel0. Penrenue nmoka3aTenbHBIX ypaBHEHHA 2 MP17

> Y0 01.02; Yo 01.03

[IpakTnueckoe 3ansatue Nell. Perenne nokasareabHbIX HEPABEHCTB

[Ipaktnueckoe 3ansTre Nel2. PemeHue moka3aTenbHBIX YpaBHEHUH W 2

HEPaBEHCTB

[Ipaxktnueckoe 3amsatue Nel3. Haxoxaenwe 3HaYeHWH JorapudMa II0 2

MIPOM3BOJIBHOMY OCHOBaHMIO. Ilepexos OT OJHOrO OCHOBaHUS K Jpyromy.

Boruncnenne u  cpaBHeHue — Jsorapudmon.  JlorapudmupoBaHue

MOTEHIMPOBAHHUE BBIPAKECHUHN

[Ipaktnueckoe 3amstue Nel4. Iloctpoenne rpaukoB JOrapuPMHUIECKUX 2

GyHKIMIA

[paktuueckoe 3ausiTue Nel5. Penenue norapuMuueckux ypaBHEHHHA 2

[IpakTuueckoe 3anstue Nel6. Perienne nmorapudMudecKux HEpaBeHCTB 1

[Ipaktuueckoe 3anstue Nel7. Pemenue norapudmMuueckux ypaBHEHHH H 1

HEPaBCHCTB
Pa3nes 2 OCHOBBI TPUTOHOMETPUH 26
Tema 2.1 OcHoBHEIE JunakTuueckue eIMHUbI, COJepKaHue 18
MIOHATUS OcHoBHble noHATHs. Pagnannas mepa yria. Bpamarensnoe nemxenne. Cunyc, 8 OK 01 I1P65, I1Py6, I1Py8,
TPUTOHOMETPHH. KOCHUHYC, TaHIM€HC M KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPHUYECKHE JIP23, JIP26, MP8
[IpeobpazoBanus toxxnaectBa. @opmyinsl npuBeneHus. Dopmynsl  crnoxeHus. Dopmynsl ,MP10, MP13, MP17
TPUTOHOMETPUYECKUX | yaBoeHus. Popmynsl TonoBUHHOrO yriua. [Ipeobpa3oBanHus mpocTeNHIINX 30 01.05;
BBIPaKCHUI TPUTOHOMETPHUECKUX BBIPa)KEHHH. [IpeoOpaszoBanue CYMMBI

TPUTOHOMETPHUYECKUX (YHKIHMH B MPOU3BEACHHE M MPOU3BEACHUS B CyMMY.

BrlpaxkeHue TpUTOHOMETPUUECKUX (YHKIMH dYepe3 TaHTEHC ITOJIOBHHHOTO

aprymenTa. Tpuronomerpuueckue (yukmumm. CBoiicTBa W TpaduKku CHHYCAa,

KOCHHYyca, TaHIeHca M  KoTaHrenca. lIpeoOpasoBaHust  rpaduKoB.

ITapannensHbIN EPEHOC, PACTKEHUE U CHKaTUE BIOJIb OCEM KOOpJMHAT.

B TOM 4nciie npakTU4YeCKUX 3aHsITHI 10

[Ipaxtrueckoe 3arsTre Ne 18. PagunaHHbil METO N3MEPEHUS YTIIOB BPAIICHUS 2 I1P65, ITPy6, I1Py8,

U CBsI3b C IpagycHoM Mepoll. HaxokaeHune 3HaueHM TPUTOHOMETPHUYECKUX JIP23, JIP26, MP8

dhyHKIMIA ,MP10, MP13, MP17

2 ¥001.02; Yo 01.03

[Ipaktiueckoe 3amsitue Ne 19. IlpeoOpa3oBaHHMS TPUTOHOMETPHUECKUX
BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECCTBA




[Ipaxktnueckoe 3amstue Ne 20. IIpeobpazoBaHHsS TPHUTOHOMETPUIECKUX
BbIpa)KeHU. DOPMYIIBI CIIOKEHUS, YABOCHUS. DOPMYIIbl IPUBEACHUS

[Ipaktuueckoe 3amsatue Ne 21. IIpeoOpa3oBaHus TPUTOHOMETPUYECKUX 2
BeIpakeHwid. [IpeoOpa3oBaHne CyMMBI TPUTOHOMETPHYECKHMX (GYHKIHMHA B
[pOM3BEEHHE, MpeoOpa3oBaHHE  IPOU3BEINCHUS  TPUTOHOMETPHUUYECKHUX
(GyHKLHUH B CyMMY
[IpakTiueckoe 3anstue Ne 22. IloctpoeHune rpaduKoB TPUTOHOMETPHYECKUX 2
(hYHKIIHA ¢ UCTIONh30BAHUEM TEOMETPHUIECKUX MPe00pa3oBaHUil
Tema 2.2 | AupgakTUYEeCKUe eIMHUIIBI, COACpKaHNe 8
Tpuronomerpudeckue | TpuroHoMeTprUuecKue YpaBHEHUS u HEPaBEHCTBA. [Ipocreiimue 4 OK 01 I1P63, [1Py7, I1Py8,
YpaBHEHUS U | TPUTOHOMETPUYECKHE  ypaBHEHMs.  TPUTOHOMETPUYECKUE  ypPABHEHHS. JIP23, JIP26, MP8
HEpPaBEHCTBA OCHOBHBIC TPUEMBI UX pEHICHHS (Pa3IOKCHUE Ha MHOXXUTEIH, BBEIACHHE ,MP10, MP13, MP17
HOBBIX HeW3BEeCTHBIX). llpocTtelinme TpUTOHOMETpHUYECKHE HEpPaBEHCTBA. 30 01.05;
OOpatHple  TpUroHOMeTpHuYeckHe (PyHKIMH. ApKCHHYC, AapKKOCHHYC,
apKTaHI'eHC.
B TOM 4ncile MpaKTUYEeCKUX 3aHATUI 4
[Ipaktuueckoe 3anarue Ne23. IIpocTeiiniyie TPUTOHOMETPUYECKUE YPABHEHUS 2 [1P63, I1Py7, I1Py8,
Y HEpaBEHCTBA JIP23, JIP26, MP8
[IpaxTuueckoe 3anstue Ne24. TpuroHoMeTprueCcKrue YpaBHEHUS U METOJIbI UX 1 ,MP10, MP13, MP17
pereHus Y0 01.02; Yo 01.03
[IpakTnueckoe 3anstue Ne25. TpUroHOMETpUUYECKUE YPABHEHUS 1
Paznen 3 Hayana MmaTeMaTH4ecKOro aHaaIu3a 60
Tema 3.1 JlunakTHIecKue eUHHIIbI, COEePIKaHue 36
IIponsBoanas ITocnemoBarenbHocTH.  CrmocoObl  3aaHUs W CBOWCTBA  YHMCIIOBBIX 20 OK 01 [1P64, I1P614, I1PyS8,
dbyHKIIUYN U e€ [OCJIEN0BAaTEIbHOCTEN. ITonsarue 0 npenene OCJIeA0BAaTECIbHOCTH. I1Py9, ITPy10;
MIPUMEHEHUE Cy1ecTBoBaHHE Ipenena MOHOTOHHOM OrpaHMYEHHOW IOCIEAO0BAaTEIBHOCTH. [1Py18, ITPy19

CymmupoBaHue MOCIIEI0BATEILHOCTEH. Bbeckoneuno yObIBaroImast
reoMeTpuyeckas mnporpeccuss u ee cymma. IlpomsBomnad. Ilomsatue o
MPOM3BOJHON (QYHKIMHM, €€ TeOMETPUYECKMd u (U3NYECKUH CMBICH.
VYpaBHeHue KacareidbHOH K rpaduky GyHKIUH. [IpOM3BOIHBICE CYMMBI,
Pa3HOCTH, IIPOU3BEACHHSA, 9acTHOTO. IIpON3BONHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii. [lpuMeHeHrne TPOM3BOAHOW K HCCICAOBAaHMIO (QYHKOMHA U
nmoctpoeHuto rpadukoB. IIpousBomHbie 00paTHOW (YHKIUH M KOMITO3UIUH
¢yakmuit.  [IpuMepsl  WCHONB30BaHUS MPOM3BOTHOW I HAXOXKIEHUS
HAWIYYIIETO pelIeHusl B NpoQeccHoHANBHBIX 3a1adax. Bropas npousBoaHas,
ee reoMmerpuueckuii M (usnueckuid cmbicia. HaxoxaeHue CKOpoCcTH Uist
rporiecca, 3aJ1aHHoT0 (GOpMYJIIOi 1 rpaduKOM.

JIP26, MP8 ,MP10,
MP12, MP17, MP 18
30 01.05;




B tom uncne MPAKTHYCCKUX 3aHIATUH
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[IpakTiueckoe 3aHsTre Ne26. UmcnmoBasi MOCIIeOBaTENBHOCTh, CIIOCOOBI €€ 2 [1P64, 11P614, I1PyS8,
3aaHMS, BBIYHMCIICHHS YJIE€HOB M0CJIENOBATEIBHOCTH. [Ipenen [1Py9, ITPy10;
MocJieI0BaTeNIbHOCTU. HaxoxneHue npeaesioB pyHKuui ITPy18, I1Py19
[IpaxTnueckoe 3anstue Ne27. HaxoxxaeHue Nponu3BOAHBIX MO OMPEAEICHUIO 2 JIP26, MP8 ,MP10,
MP12, MP17, MP 18

[MpakTuueckoe 3anstue Ne28. [lpaBwna u Qopmynbl guddepeHIupoBaHs, 2 Y0 01.02; Yo 01.03
TabJIMIIA TPOU3BOTHBIX DJIEMEHTAPHBIX (DYHKITHIA
[IpakTiueckoe 3anstre Ne29. Berancinenne npou3BOIHBIX CIOKHBIX (QYHKIIUH 2
ITpaktnueckoe  3amstue  Ne30.  I'eoMeTpudeckue  NPUIIOKEHUS 2
MPOU3BOIHOMN
[IpakTiaeckoe 3anstre Ne31. Obmias cxema ucciaeToBaHus (QyHKITHH 2
[Ipaktnueckoe 3amstue Ne32. HccnemoBanwe GYHKIMHA C  ITIOMOIIBIO 2
MTPOM3BOHON ¥ MMOCTPOCHHUE rpadrKOB
[MpakTuueckoe 3ansTHe Ne33. HaxoxkaeHue HaWOOJBIIETO M HAUMEHBIIECTO 2
3HAYEHUS U DKCTPEeMabHBIX 3HaueHNH QpyHKIHH. HaxoxaeHue onTuMaabHOTO
pe3ynbTaTa B 3a/1a4ax npoQeccHOHAFHOW HAPaBICHHOCTH

Tema 3.2 Unterpan u | JAMJaKTHYECKHE €OUHULBL, CONEPKAHUE 24 OK 01

€ro NpruMeHeHHe [lepBooOpasHast u uHTerpan. l[IpuMeHeHHe OmNpeAeIeHHOr0 WHTerpana Jyis 12 [1P64, 11P6 14,
HAaXO0XJEHUs IUIOIIAAM KpUBOJMHEWHOW Tpaneuuu. Popmyna HeroToHa- ITPy10; ITPy18,
Jleitbrnma. [lpuMeps! mpuMeHeHNsT MHTErpajia B 3a1adax Mmpo)ecCHOHATBHOMN I1Py19
HaIpaBJICHHOCTH JIP26, MP8 MP10,
Ilpogheccuonanvhno-opueHmuposannoe cooeprcanue MP12, MP17, MP 18
[IpumeneHuss wHTerpasa B 3amadax MpodecCHOHATbHONH HANpPaBIEHHOCTH 30 01.05;
TEXHOJIOTHUECKOTO Npoduist (pacdeT CpeAHero 3HAYCHHs HaNpsDKEHUsS 3a
IEpPHOJI)
B TOM 4nciie MpaKTUYECKUX 3aHSITHI 12
[Ipaktuueckoe 3anstue Ne34. Uurerpan um mepBooOpasnas. Haxoxpenue 2 [1P64, 11P614,
HEOMNpPEAETICHHBIX HHTETPAJIOB ITPH MOMOIIM CBOMCTB HHTETPaJIOB [1Py10; ITPy18,
[Ipaxtrueckoe 3aaaTue Ne35. aTerpupoBanne METOI0M 3aMEHBI IEPEMEHHON 2 ITPy19
ITpaktuueckoe 3ansarue Ne36. MHTErpupoBaHre pa3aMIHbIMUA METOJAMH JIP26, MP8 MP10,
[Tpaktuueckoe 3amsatue Ne37. Teopema Hpiorona-JleiiOnuna. Beruncienue 1 MPI12, MP17, MP 18
OIpEETIEHHBIX HHTErPAJIOB Y0 01.02; Yo 01.03
[Ipaktuueckoe 3anarue Ne38. BrpluncieHUE ONPEAETEHHBIX HWHTETPajIoB 1
METOJIOM 3aMEHbI IEPEMEHHOMN
[paktnueckoe 3ansTre Ne39. Beraucienue miomaneit Guryp u o0eMoB T 2




HpaKTI/IHCCKOC 3aHsaTue No4(. dusndueckue MPUJIOKCHUA UHTCIPAJIOB

Pasnen 4 'eomeTpust

54

Tema 4.1
Koopaunatst u
BEKTOPHI

JupakTudyeckue eAMHUIIBI, COACpKaHNe

oo

[IpsmoyronmpHas (HexapToBa) cucTeMa KOOpPAWHAT B mpocTpaHcTBe. Dopmyma
pacCcTOSHUS MEXIY ABYMS TOUYKaMH. Y paBHEHUS C(epbl, IIIOCKOCTH U IPSIMO.
Bextopsl. Moaynbs BekTopa. PaBeHcTBO BekTOpoB. Cio’KE€HHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uuciio. Pa3nokeHue BEKTOpa 1o HanpaBiIEHUAM. YO
MeXay aByMs BekTopamu. IIpoexkuus BexkTopa Ha ock. KoopauHaTel BEKTOpA.
CkansipHOE TIpOM3BEIIeHHE BEKTOPOB. Vcmonap30BaHNE KOOPAMHAT U BEKTOPOB
MIpU PEIICEHUN MaTeMaTHYECKUX 1 NPUKIAAHbIX 3aJa4

IIpogpeccuonansno-opuenmuposannoe cooepiicanue
Omepamyii ¢ BEKTOpaMH. YTOI MEKAY BEKTOPaMH TIPH  PELICHHU
npodecCHOHANBHBIX 3a1a4

B TOM 4ncile MpakTUYeCKUX 3aHATHI

[IpakTnueckoe 3ansatre Ne 41. Bextopsl. [lelicTBus ¢ BekTopamu. JlekapToBa
crcTeMa KOOpPIMHAT B MPOCTpaHCTBE. PaccTosiHne MEeXILy TOUKaMU

N

[IpakTnueckoe 3anstue Ne 42. JlekapToBa cucTeMa KOOpJAUHAT Ha MJIOCKOCTH.
YpaBHeHUs TPSAMOM, OKPYXKHOCTHU. Pernenue 3ajay Ha pacoyoKEeHUE MPSMbBIX
Ha IIOCKOCTH

OK 01

I1P613, ITPy17, MP10
30 01.05;

I1P613, ITPy17, MP10
Y0 01.02; Y0 01.03

Tema 4.2 Ipsimbie u
TUIOCKOCTH B
MIPOCTPAHCTBE

JunakTrudeckue equHHIII, COlepIKaHue

20

B3anMHoe pacnonoxeHue IByX HOpsAMBIX B mpocTpaHcTse. IlapamiensHoCTh
npsaMoid u miockocTu. llapamensHocTh mnockoctel. IlepneHAnKyasspHOCTh
MOPSIMOM U MJIOCKOCTH.

Ilepnenaukynssp W HakJIOHHAs. YIrojd MEXAy IpsAMOH U  IUIOCKOCTBIO.
JByrpaHHBIi yroJ.

Yron wMexnay IIockocTAMHU. [lepneHauKymIsspHOCTh [JBYX INIOCKOCTEM.
I'eomerpryeckne mnpeoOpa3zoBaHUsl MPOCTPAHCTBA: MNapaUICIbHBIA IEpeHoc,
CUMMETPHUSI OTHOCHUTEIBHO IUIOCKOCTH. IlapamienbHoe IpOEKTUPOBaHHUE.
[Inomanp oproroHansHOH mnpoekuuu. W3o00paxkeHne NPOCTPAHCTBEHHBIX

¢duryp.

10

B TOM unclie npakTHYECKUX 3aHATHUN

10

[IpakTiueckoe 3ansaTue Ned43. Pemenue 3afjad Ha MapayuIeNbHOCTh MPSMOU H
MJIOCKOCTH

[Ipaktuueckoe 3ansitue No 44. PemieHue 3agady Ha NEPHEHAUKYISIPHOCTH
HPSIMOM U IIJIOCKOCTH

[IpakTiueckoe 3ansatue Ne 45. Pemenne 3ama4q Ha MpUMEHEHHE TEOPEM O TPEX
NEPIEHAUKYIIIPaX

OK 01

I1P61, I1P6Y, T1P612,
ITPyl1, ITPy14,
ITPy15, JIP26, MP8,
MP10;

30 01.05;

I1P61, P69, 1TP612,
[1Py1, ITPy14,
[TPy15, JIP26, MPS,
MP10, MP21
Y0 01.02; Yo 01.03




[pakTuueckoe 3anstue Ne 46. Penienue 3a1a4 Ha napauiebHOCTh IJIOCKOCTEH 2
[IpaxTiueckoe 3austue Ne 47. Pemenue 3a1a4 Ha ABYyTpaHHBIC YTIIBI 2
Tema 4.3 | JInnaktuyeckue eJUHUIIBI, COJICPIKaHNe 26 OK 01
MHoOTOTrpaHHUKH u | Bepmmnbl, pedpa, rpaHn MHOTOTpaHHWKA. Pa3zBepTka. MHOTOrpaHHBIC YTIEL. 8 I1P610, I1P611,
KpyTJbIC TEa Bremykiieie MmHOTOrpanHuku. Teopema Ditnepa. [Ipusma. [Ipsmas n HakimoHHas [1P612, I1PG14,
npusMa. [lpaBunpHas mpusma. [lapamnenenunen. Ky6. [upamwupa. [1Py14, I1Py15,
[IpaBunpHas mupamuaa. YceuenHas nupamunaa. Terpasdap. Cummerpun B KyOe, [1Py16, I1Py19,
B Mmapaienenunene, B mpmsMe U nupamuzpe. CedeHus kyba, NMpU3MBI U JIP26, MP§, MP10,
nupamuael. IlpeacraBneHne o NpaBUWIIBHBIX MHOTOIpaHHUKaxX (TeTpa’jpe, MP17, MP18
KyOe, OoKTa’ape, JojieKadape U ukocasape). LluiauHap u KoHyc. YCedeHHBIN 30 01.05;
koHyc. OcHOBaHHe, BBICOTa, OOKOBas MOBEPXHOCTh, 00Opa3yrolasi, pa3BepTKa.
OceBble ceueHMs] U CeueHHMs1, MapajuienbHbie ocHoBaHMO. Lllap u cdepa, ux
ceueHns. KacarenpHass 1iockocTh K cdepe. OObeM W €ro HM3MEpEeHHSI.
WuTerpanbhas dopmyna odbema. Dopmynsl o0bemMa Kyba, TIPSIMOYTOIBHOTO
napajulefienurea, NPU3MbL, OWIHHApPa. DopMynsl oObeMa NHpPaMHUIB H
KoHyca. @opMyJibl IUIOLIANNA TTOBEPXHOCTEH LMWIMHApPA U KoHyca. Dopmylsl
oObema miapa u twiomanu cdepsl. [lomoOue tenm. OTHOmEHHWS IUIOMIANEH
MTOBEPXHOCTEHN 1 00BEMOB TTOJTOOHBIX TET
Ilpogheccuonanvno-opuenmuposannoe cooepicanue
[Tnomanu moBepxHOCTEH M OO0BEMBI TEN Uil HAXOXKICHUS IUIOMAAed W
00BEMOB TIEYaTHOM TIIATHI TPH KOHCTPYKTOPCKUX pacyeTax
B Tom uncne npakTHYecKux 3aHATHHA 18
[Tpaxtuueckoe 3anatue Ned8. Pemenne 3a1a4d Ha mapauieNienumnes] u Kyo 2 [1P610, ITP611,
[Ipaktuueckoe 3anatue Ne 49. Pemenne 3a1a4y Ha mpU3My 2 [1P612, I1P614,
[1Py14, I1Py15,
[IpaxTnueckoe 3anstue Ne 50. Pemenue 3a1a4 Ha mUpaMuay 2 IIPy16, ITPy19,
[IpakTrueckoe 3anstve Ne 51. Pelenue 3amau Ha BBIYHCIEHHE OOBEMOB M 2 JIP26, MP8, MP10,
HOBEPXHOCTEN MHOTOTPAHHHKOB MP17, MP18
I[TpakTrueckoe 3aHaTHe Ne 52. Pentenue 3a1a4 Ha IUIHHAD 2 Y0 01.02; Yo 01.03
[IpakTnueckoe 3anstue Ne53. Pemenne 3aaau Ha KOHYC 2
[Ipaktnueckoe 3ansitTue Ne 54. Pemenne 3aa4 Ha mwap u chepy 2
[Ipaktnueckoe 3amsaTue Ne 55, Pemenne 3amad  Ha  KOMOWHAIIMH 2
T€OMETPHYECKUX Tell
[IpakTnueckoe 3anstue Ne 56. Pemenne 3amad  Ha  KOMOWHAIMH 2
TeOMETPHUYECKHX Tell
Pa3znen 5 KomOuHATOpHKA, CTATUCTHKA H TEOPHUsI BEPOSTHOCTEH 10




Tema 5.1 DnemMeHTHI JvakTnueckue eIMHULBL, COAEpKaHUE 4 OK 01 [1P68, I1Py4
KOMOWHATOPUKH B OcHOBHBIE TIOHATUSI KOMOMHATOPUKH. 3a/la4M HA TMOACYET YHCiIa pa3MElleHHH, 2 MP13, MP17
WHOpPMATHKE U MepeCcTaHOBOK, coueTaHnid. Pemenue 3amad Ha nepebop BapuaHToB. Popmyrna 30 01.05;
nporpaMMupoBaHun | 6mHoma HelotoHa. CBolicTBa OMHOMHMHAIIBHBIX KOAQ(QULIUEHTOB. TpeyroabHUK
ITackans
B TOM 4ncIle IpaKTUYECKUX 3aHATHI 2
2 I1P68, I1Py4
[pakTuueckoe 3anstue Ne57. PenieHue KoMOMHATOPHBIX 3aaa4. Pa3memeHus, MP13, MP17
COUYETaHUs U NIEPECTAHOBKU Vo0 01.02; Yo 01.03;
Tema 5.2 DaeMeHTBI JunakTuueckue eIuHUIbI, COAEpKaHue 6
TEOpHUU CoObITHE, BEpOSITHOCTH COOBITHSA, CIOXKEHHE M YMHOXXEHHE BEpPOSITHOCTEM. 4 OK 01 I1P67, I1PG8, T1Py12,
BEPOSITHOCTEN U [lonsiTne o He3aBHCMMOCTH COOBITHHA. JIMCKpeTHas ciydaifHas BeIMYHHA, I1Py13, IIPy18,
MaTeMaTUYeCKOU 3aKOH €€ pacrnpeneneHus. YucaoBble XapaKTepUCTUKU TUCKPETHOM Cily4yailHOM JIP26, MP13, MP17,
CTaTUCTUKH BennunHbL. [loHsTHE O 3akoHe OonbiuX uMcesl. [IpencraBieHHe AaHHBIX 30 01.05;
(Tabmunpl, AuarpamMmbl, TpaduKd), TeHepallbHas COBOKYITHOCTb, BBIOOpKa,
cpeaHee apudmernueckoe, menuana. IloHsTue o 3amadax MaTeMaTHYECKOH
CTaTHCTHUKHU.
B TOM 4nciie mpakTU4YeCKUX 3aHATHI 2
IIpaktnueckoe 3ansaTHe Ne58. Kiaccumueckoe ompenencHue BEPOSTHOCTH, 2 I1P67, I1P68, I1Py12,
CBOMCTBa BEpOATHOCTEH, TEOpEMa O CyMME BeposATHOCTEH. BeposTHOCTh B [1Py13, I1Py18,
3aJlayax TEXHOJIOTHMUECKOTO MPOduIs JIP26, MP13, MP17,
¥001.02; Yo 01.03
Pa3nen 6. OCHOBBI IMCKPETHOI MaTeMaTHKH 6
Tema 6.1 OcHOBBI JunakTryeckue equHHIbL, CONEpIKaHue 2 OK 01 [Ipy2, Ilpy3, MP17,
TEOPUHU MHOMXKECTB MmuoxectBa. CrocoObl 3amaHusi MHOXeCTB. Ornepalud HajJ MHOXKECTBAMH. MP18, JIP26
Huarpammer Bena 30 01.05;
B ToM umncne npakTudeckux 3aHATHH 2
[Tpaxtrueckoe 3amsatue Ne 59. CrocoOwl 3amanus MHOXKeCTB. Omepanuy Hax 2 [Ipy2, MP17,
MHOKECTBaMH Y0 01.02; Yo 01.03
Tema 6.2 OcHOBBI JupakTuueckue eIMHUILIB, COACPKaHNe 2 OK 01 [Ipy2, Ilpy3, MP17,
Teopuu rpadon [lonstue rpada. CrmocoOwl 3amanusi. Buasl rpadoB. Marpuma CMeXHOCTH. MP18, JIP26
Marpuia HIMJAEHTHOCTH. MapiipyT, UKL, TyTh B Tpade 30 01.05;
IIpoMexyTouHas aTTecTarys 18
Bcero: 236




4. YCJIOBUA PEAJIN3AIIMA YYEBHOM U CIHUILIVHBI

4.1 MarepuaJibHO-TeXHHYeCKOe o0ecrneyeHue
JUia  peanu3anMy OpOrpaMMbl  y4eOHOM JUCUUIUIMHBI IPEAYCMOTPEHBI CIEIYIOLIHe
CIICHUAJIbHBIC ITOMCIINCHHUA U OCHAILICHUC:

Tun 1 HaMMeHOBaHM e
OcHaleHue crnenuaabLHOro NoMemeHust
CHenuaJIbHOr0 MOMeIeHus!

KaOuHeT MateMaTH4eCKUX JUCLUIIINH Pabouee MecTo mpemoaaBaresis: HOyTOYK, MPOEKTOP, SKpaH,
paboune Mecta OOydaroNIMXCs, JOCKa ydeOHas, ydeOHas
MebOenb

[Tomerienune A1si CaMOCTOATEIbHOM [Tepconanbubic KOMIBIOTEPHI ¢ makeTom MS Office,

paboThl 00YJAFOIIIHXCS BBIXOJOM B HTEPHET U C IOCTYIIOM B 3JIEKTPOHHYIO
HH(pOPMaAITMOHHO-00Pa30BATEIBHYIO CPEIy
YHUBEPCUTETA

4.2 Y4yeOHO-MeToau4yeckoe M uHpOpManHOHHOe o0ecnevyeHHe PpeaH3alUU
NPOrpaMMmblI

OcHOBHBbIE HCTOYHUKH:

1. Anumos, LII.A. Martemartuka: airedpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa m Havajma maremaTuueckoro ananmm3a 10-11 kmaccel (0a30BbId M yriTyOJCHHBIH
ypoBeHb) : yueOHuk / LII.A. AnumoB, M.B. Tkauesa, H.E. ®enoposa [u np.]. - 7-e uza. - Mocksa
: [Ipoceemenwue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT : HEMOCPEACTBEHHBIN

2. Aranacan, JI.C. Maremaruka: anrebpa W Hayajga MaTeMaTHMYECKOro aHalM3a,
reomerpust. ['eomerpus. 10-11 kmaccer (6a30BbId U yrayOneHHBIH ypoBeHb) : yueOHUK / JI.C.
AranacsH, JI.C. Kucenesa, D.I'. [lo3nsik [u np.]. - 7-€ u31., IepEeU3TaHHOE U JIONOJIHCHHOE -
MockBa : IlpocBemenme, 2022. - 287 c. - ISBN 978-5-09-099446-0. - Tekcr
HEINOCPEICTBEHHBIN

3. IOxHo, H.C. Maremaruka [Dnekrponnslil pecypce]: yuebnuk / H.C. FOxHo. — MockBa
: UHOPA-M, 2022. — 204 c. — (Cpennee mnpogeccruoHanbHoe obpaszoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekct : onekrponnsiii. — URL:
https://znanium.com/read?id=379702 (mata oOpamenus: 20.04.2023). — Pexxum poctyna: 1o
TIOJTTTHICKE.

JlonoJHUTEIbHbIE HCTOYHHKH:

1. boromosnoB, H.B.Maremaruka. 3agaun ¢ pemeHussmMu B 2 4. Yacte 1 [DneKkTpoHHBIH
pecypc]:  ydueOHOe  mocobme  mns  cpemHero  mpodecCHOHAIBHOTO  oOpa3oBaHuUs/
H.B.boromonoB.— 2-e u3f., ucnp. u gon.— Mocksa: U3narenscto IOpaiit, 2022.— 439 c.—
(TIpodeccronansroe obpazosanue). — ISBN 978-5-534-09108-3. — Tekcr : a1eKTpoHHBIH. //
OopazoBarenbHas tuatgopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1 (nara oopamenus: 20.04.2023).

2. boromonos, H. B.Maremaruka. 3agaun ¢ pemenusMu B 2 4. Yactb 2 [DeKTpOHHBIN
pecypc]:  yuebHOe  mocobwe I cpeaHero  NMpogeCCHOHAIBHOTO  0Opa3oBaHUs/
H.B.boromonioB.— 2-e u3n., ucnp. u npon.— Mocksa: M3natensctBo FOpaidt, 2022.— 320 c.—
(ITpodeccuonanproe obpaszopanue).— ISBN 978-5-534-09135-9. — TekcT : 31MeKTPOHHBIH. //
OopazoBarenbHas tatgopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/l (nata oopamenus: 20.04.2023).

3. Jlucuukun, B.T. Martematuka B 3amadax c¢ pemenusmu / B.T. Jlucuukun, M.JL.
Conoseiiunk. — 10-e u3., crep. — Cankrt-IlerepOypr : Jlans, 2023. — 464 ¢. — ISBN 978-5-
507-46662-7. — Texct : snextponnblii — URL: DbC Jlanp (lanbook.com) (mata oOparueHus:
20.04.2023). — PexxumM A0CTYyIA: 1O MOAIMHKCKE.
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https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://e.lanbook.com/book/314798

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcenb:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip, MS Windows
Calculate Linux Desktop
MS Office
7 Zip

HNuTepHeT-pecypcenl:

1. Ypokwu, TecThl ¥ Ipe3eHTauu o Maremaruke: [caiit]. - URL: http://urokimatematiki.ru/
(mara obpamenus: 20.04.2023). — TeKCT: 3JIeKTPOHHBIH.

2. [lpesenTanmu 1mo  MateMaTtwke, anreOpe wu reomerpuu: [caiit]. - URL:
http://mirmatematiki.ru mara ooparuenus: 20.04.2023). — TeKCT: 371€KTPOHHBIA.

3. Mup wmaremarnueckux ypaBHeHuit: [caiit]. - URL: http://eqworld.ipmnet.ru (mara
obpamenust: 20.04.2023). — TekcT: 3IEKTPOHHBIM.

4. UHTepHeT-poeKT «3amaum» Ui y4yuTesned u mpenojasareneit: [cait]. - URL:
www.problems.ru (mara oopaienus: 20.04.2023). — TeKcT: 37€KTPOHHBIM.

5. Maremaruka B OMOIIb IIKOJIBHUKY U CTYJCHTY (TECThI 110 MaTeMaTuke online): [caiT].
- URL: www.mathtest.ru (mata ooparienus: 20.04.2023). — TekcT: 3JI€KTPOHHBIN.

6. YueOHO-KOHCYJbTAIMOHHBI mopTan «Martemaruka B Iukosiey»: [caiit]. - URL:
http://school.msu.ru (nara oopammenus: 20.04.2023). — TeKCT: 37CKTPOHHBIH.
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5 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHWS YUYEBHOW
TACIATITAHBI

KonTposms u

OICHKAa

pE3yJIbTaTOB

OCBOCHUA

JUCHUITIIMHBI

OCYIICCTBIIAACTCA

MpernoaaBaTCJICM B IMTPOHECCCC TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTCCTalluu.

5.1 Tekymmii KOHTPOJIb

Kontponupyensie Koutponupyemsie | HaumenoBanue Kpurepui onexku
pa3zzesnbl (TeMBbI)
Ne yaeGHOM pe3yabTaThl OLIEHOYHOI'0
e — (ymeHwsi, 3HaHUS ) CpeacTBa
1 | Beeaenue Tpy5 Tecm Kputepumn onieHku Tecra
2 Y0 01.02; Yo 01.03 «OTJIHYHO»- TPABUIIBHO
30 01.05; BeInonHensr 90-100%
11P62, ITP63, ITP66 3a/1aHMi.
11P64, P65, «Xopouo»- TpaBUILHO
Paznen 1 Anredpa Hpys, Tecm BbITIOJTHEHBI 80-89%
IPye6, I1Py7, sayanuii
IPy8, I1Py11 )
JIP23, JIP26, «Y 10BJICTBOPHUTEIbHO»-
MPS, MPIO, MP13, IIPaBHUJIbHO BBITTOJIHCHBI
MP17 60-79 % 3amaHuil.
3 «HeynoBneTBOpUTEIBHON-
IPaBUJIBHO BBINOJIHEHBI
MeHee 60% 3agaHuid.
I1P62, T1P63, [1P66 | [Ipaxmuueckoe
Tewma 1.1. PasButne IIpy5, I[TIPy11, MP10 | 3anamue Kputepun OLEHKH
OHSITUS O UUCIIE Yo 0102, Vo0 01.03 (npaKmuquKoe MPAKTHYECKHX "
30 01.05; 3a0aHue)
Teem KOHTPOJILHBIX padoT
Onenka "oTsiM4HO"
CTAaBUTCS, €CJIM 3aHsTHE
BBIIIOJIHEHA B TOJHOM
4 T1PG4, TIPG5, TIpys, Ipaxmuuecxoe 00bEME ¢ COOMIOICHHEM
Tema 1.2 ®yukuuu u | JIP23 , JIP26, MP17 | 3ansamue HEeOOX0TMMOI
rpaduku VY0 01.02; Yo 01.03 | (npaxmuueckoe HOSHGHOIEaTeHBHOCTH
30 01.05; 3a0anue) JIENCTBUH, B OTBETE
Tecm MPaBUJIBHO W aKKypaTHO
5 I1P62, IIP63,IIPGS, | IIpaxmuueckoe | BPIIOIHCHBI BCE 3aIHCH U
[1Py6, I1Py7, 3ansmue BBIYMCJICHU.
Tema 1.3 Kopan, TPy8, JIP23, JIP26, | (upaxmuueckoe | OmenKa "xopomuio"
CTCIICHU U MPS ,MP]O, MP13, 3a0aHue) CTaBHUTCH, eCclIu
sorapu@msl MP17 Konumponvhas | BPIIOIHEHBI TpeOoBaHUS K
Y0 01.02; Yo 01.03 pa60ma OIICHKE "OTJ'II/I'—IHO", HO
30 01.05; JIOTYIIIEHKI 2-3 HeAoYeTa.
6 30 01.03; 30 0202 | Konmpononan | oneHKa "
Y0 01.01; Y0 02.03 | pagoma YAOBJICTBOPUTEILHO
TP63, TPGS, CTAaBUTCS, €CJIM 3aHATUE
Pazgen 2 OcHoBBI TIPy6, IPy7, IIPy8, BBIIIOJHEHA HE
TPUIOHOMETPHH JIP23, JIP26, MOJHOCTBIO,  HO 00BEM
MPS8 ,MP10, MP13, BBITTOJTHEHHOU 4acTH
MP17 TakOB, YTO  TO3BOJISET
MOIYYUTh MpaBUIIbHbIE
7 | Tema 2.1 OcHOBHBIE 1IPGS, IPy6, IIPy8, | IIpaxmuueckoe | pe3ynbTaThl M BHIBOIBI, B
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MIOHSATHUS JIP23, JIP26, MP8 | 3auamue
TPUTOHOMETPHH. ’I;AP%)?’(I)\;I-PS’ (1)\/1[1;137 (npaxmuueckoe
I[IpeoGpa3soBaHms RSN RSS sadanue)
30 01.05; Teem
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I
8 | Tema?2.2 I1P63, ITPy7, IIPy8, | IIpakxmuueckoe
TpuronomeTpuueckme JIP23, JIP26, MP8 | sanzmue
Y0 01.02; Yo 01.03 sadanue)
HEPABEHCTBA 30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
T1P64, TIPG14,
Pa3nea 3 Hauaana 1Py8, I1Py9,
TPy10; TTPy18,
MaTeMaTHYeCKOI o IIPy19
aHaJm3a JIP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, 11P614, IIPy8, | [Ipakmuueckoe
Tema 3.1 ITPy9, ITPy10; 3ansamue
] I1Py18, IPy19 (npaxmuueckoe
ngHSBOHHa}I MP8 l\J/IIII’le(? ’MP12 sadarue)
YHKIIUHU U €€ ; ) K
OMMeHeTTe MP13, MP17, MP18 Ogmp‘mb”a”
P Vo 01.02; Yo 01.03 | Pa0oma
30 01.05;
11 I1P64, ITP614, Ilpakxmuueckoe
[TPy10; ITPy18, 3ansamue
[1Py19 (npakmuueckoe
Tewma 3.2. UnTerpan u s 1\J/[Il}:lzg,lvﬂ)lz 3adanue)
€ro MpUMEHEHHE 5 s ,
MP13, MP17, MP18 K"gmp‘)”b”a”
V001.02; Vo 01,03 | P40
30 01.05;
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
IIPo61, I1P69,
P10, IIP611,
IP612,
P613,I1P614,
Pa3nen 4 I'eomerpus I1Py1,I1Py14,
IPy15, I1Py16,
11Py17,I1Py18,
IPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21

X0Jie TIPOBEACHUS pabOTHI
ObUIN JTOMYIIEHBI OIIUOKH.
Ouenka
""Hey10BJIETBOPUTEIbHO"
CTaBUTCS, €CIU 3aHATHE
BBITIOJIHEHA HE TTOJIHOCTHIO
Wi 00bEM BBIIOJIHEHHON
4acTH paboThI HE
HI03BOJISIET crenarb
NPaBUIBHBIX BBIBOJIOB.
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13 Tema 4.1 I1P613, ITPy17, llpakxmuueckoe

Koopauuate! u MP10 sanznmie
PA V001.02; Yo 0103 | iunaxmuueckoe
BEKTOPEI 30 01.05; sadanue)

14 I1P61, TTIP6Y, ITPO12, | [Ipakxmuueckoe
Tema 4.2 Ipsimbic u [1Pyl, [1Pyl4, 3ansamue
o CKOCTH B [Py1S, JIP26, MP8, | (axmuuecioe

MP10, MP21 sadanue)
NPOCTPAHCTBE Vo0 01.02; Yo 01.03
N : Konmponvnas
30 01.05;
paboma
15 I1P610, ITPO11, Ilpakxmuuecxoe
TIP612, TIPG14, | squsmue
Tema 4.3 ggyig’ ggyig ) (npaxmuueckoe
y1o, 1ryLo, 3a0aHue
MHOrorpaHHuK" 1 JIP26, MPS, MP10, o oiz .
KpyTJIbIe Tesa MP17, MP18 p P
V0 01.02; Yo 01.03 | P40
30 01.05;
16 | Pa3mea 5 Y0 01.02; Yo 01.03 | Tecm
Kom0unaropuka, 30 01.05;
P67, PGS,
CTATHCTHKA U TPy4, TIPy12,
Teopus IPy13, I1Py18,
BepOSATHOCTEM JIP26,
MP13, MP17

17 I1P68, 11Py4 lIpakxmuueckoe
Tema 5.1 DnemeHTHI MP13, MP17 3anamue
KOMOMHATOPUKU Y001.02; Yo .01‘03 (npaxmueckoe

30 0_1'05’ 3a0anue)

18 | Tema 5.2 Dnements | IIPG7, IIPG8, IIPy12, | IIpaxmuueckoe
TEOPUH BEPOSTHOCTEH [IPy13, TPy18, sansimue
1 MaTeMaTH4eCKOU /P26, MP13, MBLT. | (npaxmuuecroe

¥001.02; Y0 01.03 | 17000e)
CTATUCTHUKU 30 01.05;

19 ¥001.02; Y0 01.03 | Tecm

Pa3nen 6. OcHOBBI 30 01.05;
JAMCKPETHOM IIpy2, IIpy3,
MaTeMaTHKH JIP26

MP17, MP18,

20 IIpy2, Ilpy3, MP17, | Ilpakmuyeckoe
Tema 6.1 OcHOBBI MP18, JIP26 3anamue
TEOPUU MHOKECTB Y001.02; Yo .01‘03 (npaxmueckoe

30 01.05; sadanue)

21 Ipy2, Ilpy3, MP17, | Tecm
Tema 6.2 OcHOBEBI MP18, JIP26
TEOpUHU rpaq)OB Vo0 01.02; Yo 01.03

30 01.05;

23




5.2 Ilpome:xxyTouHas aTTECTALUSA

[IpomexxyTouHast arrectanusi 00y4arOMUXCs OCYLIECTBISETCS MO 3aBEPIICHUN U3y4EHUS
TUCIUIUINHBI «MaTeMaTrukay U Mo3BOJISIET ONPEEIUTh KaYeCTBO U YPOBEHb €€ OCBOCHHUSI.

dopma  MPOMEKYTOUHOU aTTecTaluu no  mpeamery  «MaTtemarukay -

Qg epeHIIMPOBaHHBIN 3a4eT B 1 ceMecTpe 1 SK3aMeH BO 2 ceMecTpe.

OuneHoYHBIE CPeICTBA

PesyiabTaThl 00yyeHus .
AJ1S IPOMEXKYTOYHOI aTTecTalliu

JuddepeHupoBaHHbIN 3a4eT

V0 01.02; Yo 01.03 Koumponvnas paboma
30 01.05; 1. Haiigure 061acTh onpeaencHus GyHKIHIA:
I1P62, I1PG3, I1P64, ITP6S5, ITP66
[IPyS, T1Py6, [TPy7, IIPyS, —
JIP23, JIP26, MP8, MP10, MP13, MP17 Fx) = llﬁ
4~ +5x

2. Haiinute Hynu QyHKINU:

2x—8

flx) =

3. Pemmure uppanuonagbHOe ypaBHEHHE.

x2-3x

V3x+1++4x—3=1/5x+4

4. Beluucnure:

0,02775 — (gj_ +256%7% —371 4 5,50

5. PemuTe nokasarenbHOE YpaBHEHHE:
495+ — 7

6. Pemmre nmorapudmMudeckoe HEPaBEHCTBO:
lcrg;;[zx —-7)=-1

7. Ymupocrure:

cos2a + tg a sin 2a,

8. Pemmre TpUrOHOMETPHUECKOE ypaBHEHHUE:

3]

1 W
sin 2x = —

9. Pemmure nokasareisHOE HCPaBCHCTBO!
1 x—3 13 %
) =)
2 g

10. Pemmite  TpPUTOHOMETpPHYECKOE  YpaBHEHHE:

3sin“x — 7sinx cosx + 2cos“x = 0,
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IK3aMeH

Y0 01.02; Yo 01.03
30 01.05;

[1P61, I1P64, I1P67, ITP68, ITP6Y, T1P612,
I1P610, ITP611, ITP612, ITP614
[TPy1, ITPy2, ITPy3, I1Py4, [1Py8, I1Py9,
ITPy10, ITPy15, [1Py14, ITPy15, ITPy16,
IMPy17, ITPy18, TIPy19
JIP26,

MP8, MP10, MP7, MP10, MP17, MP18,
MP21

Koumponvnas paboma

_ x?+2x-15
1. Beraucnuth npeaen GyHkmun lim ——
x—3 x2 -9

2. HaiiTu 3Ha4YeHHME MPOU3BOTHOMN B TOUKE Xo:

2.:::3—4-.:::2_1_ =1
ax-1 ' ¢ '

fix) =

3. Haiinute HanMeHbIIee 3HaYeHue (PyHKITUH

v=x3—x%—8x+4 maorpeske [1;7].

4. HaiiguTte npoMeXyTKH BO3pacTaHUs (PyHKIIHH:

1
_ 4
=—x"—1ix
¥ 5

5. Beruncnute HeonpeaeIeHHbIN HHTETpa:
1
(Ecosx + 2x — \E):ix

6. K mockoctu npoBeicHa HakJIOHHass MA u
neprnesaukynsap MO, paBHsii 15 cM. Yron mexny
HAKJIOHHOM 1 TI0cKocThi0 cocrasisier 30°. Haiimre
JUIMHBI HAKJIOHHOW U €€ MMPOEKIIHH.

7. Haiiti CKaJsipHOE NPOM3BE/ICHUE BEKTOPOB!
T = ':25 3 _4':|. b= |:1j —2; 1:I

8. BeruncnuTe miuomaab KpUBOJIMHEHHON Tparenuu:

v=x3, y=0;, x=3

9. B ocHOBaHUU NPSAMON TPU3MBI JISKUT
TPEYTOJIbHUK O cTOpoHamu 39 cm, 17 cm u 28 cwm.
Beicora npusmel cocrasiisier 20 cm. Haiinure
IIOJIHYIO IOBEPXHOCTh U 00BEM NPU3MBI.

10. HaiiTy pOoU3BOHYIO CIIOKHOW ()YHKIIHU:

v=_/n sin:'

Kpurepum ouenku nudpepeHunpoBaHHOrO 3a4eTa U IK3aMeHa
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- «OTIHYHO» - TEOPETHUYECKOE COJIepKAHUE Kypca OCBOCHO TOJHOCTHIO, 03 MpoOelos,
yMeHHs ¢c(pOPMHPOBAHBI, BCE MPEIyCMOTPEHHBIC MPOTrpaMMOl Y4YeOHBIC 3aJaHHS BBITIOJHEHBI,
Ka4eCTBO UX BBIIMOIHEHHS OIIEHEHO BBICOKO.

- «XOopoIIo» - TEOPETHYECKOE COJEPIKaHHWE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOeIioB,
HEKOTOpbIE yMEHHS C(HOPMHPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMOit
yueOHbIC 33JJaHUs BBITOJIHECHBI, HEKOTOPBIC BHJIbI 3a/IaHNI BHIMIOJIHEHBI C OIIMOKAMH.

- «Y IOBIETBOPUTEIILHO» - TEOPETUYECKOE COJEpKaHHWE Kypca OCBOCHO YaCTUYHO, HO
poOeIIbl HE HOCST CYIIECTBEHHOI'O XapakTepa, HeOOXOIUMbIC YMEHHS pabdOThl ¢ OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPCHHBIX IMPOTrPAMMOI
oOydeHHUsT y4eOHBIX 3aJaHHil BBIMOJIHEHO, HEKOTOPbIC M3 BBIMOJHCHHBIX 3aJlaHUN COJepIKaT
OIIINOKH.

- «HeynoBIeTBOPUTEILHO» - TEOPETHYECKOE COJCpXKaHHME Kypca HE OCBOCHO,
HE0OXOUMbIC YMEHHS HE C(POPMHUPOBAHBI, BBHITIOJHEHHBIC yUeOHbBIE 3aJaHHsI COepKAT TpyObIe
OIIINOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'H, BKJIIOYASA AKTUBHBIE U
HUHTEPAKTUBHBIE METO/1bl OBYYEHUAA

u 1p.);

SEN RN
«OMOITMOHATILHBIX
pa3psIoK»: MYTOK,
YIIBIOOK,

oOyJaromuxcs Ha
3aHAITHH;

CmMeHa BUI0OB
EeATEIFHOCTH Ha

ypoKe

Ne Ha3Banue I{enp ncnosnb3oBaHus [Inanupyemslii Onucanue nopsiika
n/m | obpazoBarenb o0pa3oBaTenbHOM pe3ynbTaT MCIOJIb30BaHUs (AITOPUTM
HOM TEXHOJIOTUU KCIIOIb30BAHUS MIPUMECHCHHSI) TEXHOJIOTHH B
TEXHOJIOTUU o0pa3oBaTelbHOI MIPaKTUYECKOU
(c ykazanuem TEXHOJIOTUHU npodeccuOHATBLHON
aBTopa) / JIeATETLHOCTH
AKTUBHBIC U
WHTEPAKTUBH
bIC METO/IbI
oOyueHus
1 [TpoGiemMHoe | YcBOEHME HE TOJIBKO AKTHBHaA [ToctanoBKka MpoOIeMbl
oOyueHue pPE3yNbTAaTOB HAYYHOTO | I€ATEIbHOCTh OcosHanue (npobnemmuiii
(dx. [Ipron) | mo3HaHMs, HO M CaMOT0 | KaXKJI0TO gonpoc, npobremnasn 3adaua),
yTH, Ipoliecca oOyuarorerocst Ha oBCyNIeHEE TpOGIEMEL B
MOJTYYSHUS ITHX 3aHSTHH,
pe3yNnbTaToB, 00BEKTUBHOE Tpynne
dbopmupoBanue OLICHUBAHHE OO0cysxnenue Toro, 4o
MO3HABATEIbHOMN JeSITeIbHOCTH U3BECTHO Ipymne o npodieme —
CaMOCTOSITENIbHOCTH 00y4aromerocs Ha | sman 6vl306d, KMy AU AYUL
YUEHHUKA. 3aHSITHH. P
BripaGoTka BO3MOXKHBIX TTyTeil
pelieHus
BripaboTka minaHa perieHus —
9Man 3aKpenieHus Ho8bix
3HaHUU
3ansTue o cOopy Marepuana
Cucremaru3zanus 3HaHUN —
9man KOHMpPOJis YCE0eHUs.
SHAHUU
2 3nopoBbeche Obecnieuenue Cobmonente [TpoBencHue
perarorast CaHUTapHO- ONTHMAaJIBHOTO (M3KYIBTMHHYTOK 1
T —— BO3IYIIHO- ¢buskynpTnay3 Ha 3aHsATHU(1-2
TEXHOJIOTHUA MI/IH);
COCTOSIHUSI y4eOHOTO TEIJIOBOTO .
(H. K. ONaronmpusITHBIA MUKPOKIHMAT
Cwmmpros, HOMCLICHHA A u NICUX OJIOTHYECKas
A5l Haiin, (ocBemienue, ayIMTOpUH;
o0cTaHOBKa - aman
C.I'.CepuxoB) | mpoBeTpuBaHue, NoJAepKaHue 5 .
reMepaTypibIii peskin | PAGOTOCTIOCOGHO UHAMUYECKOLL NAY3bl YPOKA
CTH
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FOMOPUCTUYECKUX WU
MOYYUTEIbHBIX
KapTUHOK, IOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBAaHUM C
KOMMEHTApUSIMH H T.II.

o0ydJaronmxcs

[ToBbiIenne

:‘)MOHI/IOHaJ'IBHaH YCTaHOBKa Ha

Hrposas AxTuBHM3aINA
TexHomorus | MOTUBAINM K U3YHCHUIO | ypienprenshon | ATPY
(Baii6opooB | AMCIHMILIHHEL JESITeTbHOCTH, [TocTaHoBKa 3a71a4 UIPBI,
aJL.B., aKTUBU3ALIMS 3aKpeIUICHUE U MPaBWI U YCIOBUI
3onorapesa IO3HAaBaTeIbHOU CUCTEMaTU3aluA | Peann3annsi UTPOBBIX
A.B.) NIeITeIbHOCTH, SHaHWW 1 yMCHUN | nejicTrnii
10 M3y9aeMOi
pacummpeHue u [ToaBeieHNE UTOTOB MBI
TEME.
JIOTIOJTHEHUE 3HAHHUH (pedexcus)
oOydaromuxcs 00 Henosas uepa —
OCHOBHBIX MTOHATHUSIX U 9Man 3aKpenieHusi HOBbIxX
3aKOHaX MaTeMaTHKH 3HAHUL
Hrdopmammo ObecnieueHue Harmsimaoe WuTepHeT — pecypehl, B T 4
HHO- MOJTYYCHHUST HOBBIX COIIPOBOXKJICHHE | MCIIOJb30BAaHUE UHTEPHET-
KOMMYHHKAI | 3HAHHH, 3aKperuieHne MaTepHuasoB opaysepos (Firefox,
MOHHAs y4eOHOro MaTepraga i | ypoka InternetExplorer, Google u T1.)
TEXHOJIOTHA | KOHTPOJIB; (BUI€OPOIHKHY,
(zudposbre CXEMBI,
TexHojoruu) | OGecreueHue mpoiecca TaGIHI); s TIOMCKa, oOTOoOpa |
b
(A.B. 00y4eHUs B OHJIaliH CHCTCMaTH3allnn
. uHpOpMALlUU — Ha 2mane
JlemypoBa): | hopmare OmutaitH CBs3b € ¢bopman
doMauHez0 3a0aHUs.
y4aCTHUKAMHU
Hsyuene u 00pazoBaTeNbHOT HKETHPOBAHHIE,
HCNONb30BANI 0 npornecca TECTUPOBAHUE — Ha 2mane
p (BuneokoHbpepeH KOHMPOJIS YCB0EHUs 3HAHUU
ungopmayuu 1HH);
W3 HHTEPHET XpaHeHue wuHOpMAIUK —
HCTOYHHUKOB IToBsrurenne Ha  omane  0OMAWIHe20
(57EKTPOHHBI MOTHUBALUU 3a0aHus,  NOO20MOBKU K
e yueOHUKH, oby1enns cemunapy
o0OpasoBarelb
HBIi{ opTan JMHBIA TIOpPTal HMHTEPHET-
MI'TY, TECTUpOBaHUSI B  cdepe
CIIPABOYHHUKH oOpa3oBaHus (TpeHaXEPHI,
U CJIOBApH); ®OII0) - é
Hnmepaxmus .
miag gocka IDroo — wma
Has nooaua u
omane NOAYYEHUs HOBbIX
XpaueHue . g
SHAHULL 8 pedcuMe OHIAUH,
ungpopmayuu
(oHmaitH

MOCMoodle

(?eMeHThI
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OJIUMITHAIBI,
IIPE3EHTALINH,
TPAHCIUPOBA
HUe
BUJICOPOJINKO
B JUIA
MHOTI'OCTOPOH
HEro
OCBELICHUS
TEMBI,
BUJIC03AIUCh
JICKITUM,
MI'HOBEHHOE
pacnpocTpaHe
HUE
MaTepuaia
MEXTY
CTYJIEHTaMH)

Jucmanyuon
Hoe
obpaszosanue
U 8UO0bl
KOMMYHUKAYU
u (4aThl,
OHJIANH
KOH(epeHInn
,
AJIEKTPOHHAS
MoYTa U T. 1.)

«Yaty», «llocemaeMocTb», -
Ha OpraHU3alMOHHOM 3Tare

ypoOKa, «Jlexuusy,
«[IpakTryeckoe 3amaHUE,
«[unepccpuika» - Ha smane
3aKpenieHus. HOBbIX
3HaHUIL);
[ ]

iscord (ansTHE 110
rpyImmam), BeOMHApHas

komuaTta BigBlueButton -
npoeeoenue OHAAlH YPoKa

Texnomorus
KPUTHYECKOT
O MBIIUJIEHUS

(K. [Tunaxe)

Pa3Butue ymenus
MOJIBEPraTh COMHEHHIO
JOCTOBEPHOCTb U
ABTOPUTETHOCTh
uHpopManuy,
HPOBEPSTH JIOTUKY
JI0Ka3aTesbCTB, Ae1aTh
BBIBOJIbI, IPHHAMATh
pereHus.

AxTuBM3anusa
YMCTBEHHOHI
JeSATEIbHOCTH;
YMeHue
aHAJIN3UPOBATh,
apryMeHTHUPOBaTh
, pediexkcupoBath

Craus BBI30BA.

MPEA0CTaBIEHUE BO3MOKHOCTHU
c(hopMyIupoBaTh TEMY, 11Eb,
COCTaBUTh ILIAH 3aHATHSA —
oman vl306d, aKmyaiu3ayuu
SHAHULL

Craaus OCMBICIICHUS .
ITOJIy4YeHUE HOBOU

nH(OpPMAIINN; COOTHECCHHE ee
C COOCTBEHHBIMH 3HAHUSIMH U
YMEHUSIMHU — 3Man OMKpblmus
HOBbIX 3HAHUU

Cragus pedIeKCHH: IIEI0CTHOE

OCMBICIIEHHE U 00001IeHne
MOJYyYeHHOW HH(POpPMAIMK Ha
OCHOBE

oOMeHa MHEHHUAMH

MEXIy OO0yJaroIIMMHCS JIPYT C
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IpyroM U TpernojaBaTelieM —
aman  nooeeodeHus  Umoz208,
OYeHKU 3HAHULL
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HNEPEYEHb TIPAKTUYECKHUX 3AHATUI

[Ipunoxenue 2

Pa3nesnl/Tem Tembl Koimnue | B ¢popme TpebdoBanus
bl NPAaKTHYeCKUX/J1a00paTOPHbI | CTBO NpaKkTuye @1'OC CI1IO
X 3aHATHI 4acos CKOM
(ymeTtn)
MOAT0TOB
KH
Paznen 1 Anredpa 30
TEMA 1.1 Ne 1 Apudmerndeckue 2 [Ipys5, Ipyl1
PA3BUTUE NEUCTBUS HAJl PAllMOHAJIBHBIMU
TTOHATHS O Y KOMITJIEKCHBIMH YHCIIAMU.
YUCIJIE
Ne 2 ToxknecTBeHHbIE 2 [1PG2,I1py5
peoOpa3oBaHUs
palMoOHaIBHBIX BBIPAXKECHUH.
Ne 3 Pemienne paunoHaaIbHbIX 2 [Tp63, TIp66, Ipy7,
YpaBHEHUU
Ne 4 Pemenue cuctem 2 [Ip063, Ipy7
palMOHaIbHBIX YPABHEHUM
No 5 Pemiennie panroHaabHBIX 2 [Ip63, Tlpy7
HEPABEHCTB
TEMA 1.2 Ne 6 MccnenoBanne GyHKITHH. 1 [1P64, TIPG5, Tpys8,
CBoliCTBa IMHECHHOM,
DYHKIMA U KBaJIPAaTUYHOM, KYCOYHO-
TPAGUKU JTUHEHHON U IPOOHO-TUHEHHON
GyHKIM.
Neo 7 Tloctpoenue u uTeHue 1 I1P64, T1IPGS5, Tpys8,
rpadukoB pyHKIMH
TEMA 1.3 Ne 8 Pemienue 2 [1PG3, I1Py7,
UppalMOHATIBHBIX YpaBHEHUI
KorHy,
CTEIIEHH, Ne 9 [TpeobpazoBanus 2 I1P62,
JIOT APU®MEI BBIPAYKEHH, COJIEPKALLUX [1Py®6,
CTEINEHU U PAJUKAJIbI.
Ne 10 Pemnrenne 2 11P62, ITPG3,
[I0Ka3aTEeJIbHBIX YPAaBHEHUM I1Py7,
I1Py8,
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Ne 11 Pemienue 2 [1P62, ITP63,
[I0Ka3aTeJIbHbIX HEPABEHCTB. I1Py7,
[1Pys,
Ne 12 Penrenune 2 I1P62, ITP63,
MOKa3aTeJIbHbIX YPaBHEHUH U [1Py7,
HEPABEHCTB. [1Py8,
Ne 13 HaxoxaeHue 3HaueHHI 2 [1P62, ITPy6, I1Py7,
norapugma 1o nporu3BOIHHOMY
ocHoBaHu1o. [lepexon ot
OJIHOTO OCHOBAHUS K JIPYyroMy.
Brruncnenue u cpaBHeHHE
norapudmMoB.
JlorapudmupoBanue u
MMOTEHIIMPOBAHUE BBIPAKECHUMN.
No 14 Tocrpoenue rpaduxos 2 [1P62, ITPGS,
norapuMUIecKuX (yHKITHHA [TPy®6,
Ne 15 Pemienue 2 [1P62, ITPG3,ITPy6,
Jorapu(MUUECKUX ypaBHEHHIA. 1Py7, TTPyS,
Ne 16 Penrenne 1 [1P62, ITPG3,I1Py6,
Jorapu(MHUIECKUX HEPABEHCTB I1Py7, ITPyS8,
Ne 17 Penrenne 1 [1P62, ITPG3,I1Py6,
Jorapu(PMUYECKUX YpaBHEHUM IPy7, TIPyS,
Y HEPaBEHCTB.
Pa3nes 2 OCHOBBI TPUTOHOMETPHH 14
TEMA 2.1 Ne 18 Pannannbii METOT 2 [TPy6, TTPy8,
OCHOBHBIE HU3MEPECHUS yFHOBVBpameimﬂ u
O — CBA3b C TPAyCHON MEpOil.
TPUTOHOMETP | HaxoxKIeHne 3HaYEeHU
WM. TPUTOHOMETPUUECKUX
IIPEOBPA30OBA | (yHKIIHIA.
HUA Ne 19 TTpeoGpasosanus 2 [1Py6, ITPy8,
TPUTOHOMETP | tpyronoMeTpuYecKux
WHECKUX BoIpakeHuid. OCHOBHbIE
BBIPAXEHNN TPUTOHOMETPHUECKHUE
TOXECTBA.
Ne 20 TIpeoOpazoBanus 2 [1Py6, ITPy8,
TPUTOHOMETPUUECKUX

BbIpakeHH 1. POpMyJIbI
CJIOKCHUS, YIBOCHUH.
DopmyJIbl TPUBEICHUS
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Ne 21 IIpeobpazoBanus
TPUTOHOMETPUIECKIX
BeIpakeHuii. [IpeobpazoBanue
CYMMBI TPUTOHOMETPUIECKUX
GbyHKIMI B TpOU3BEIACHHE,
npeoOpa3oBaHue
MIPOU3BEICHUS
TPUTOHOMETPUIECKHIX

(GYHKIHA B CYyMMY.

TIPy6, [1PyS3,,

Ne 22 TToctpoenue rpadukoB
TPUTOHOMETPHYECKUX
(GyHKINH C NCTIOTIB30BAHUEM
reOMETPUYECKIX
npeoOpa3oBaHuil.

TIP65, I1Py6, [IPy8,

TEMA 2.2
TPUTOHOMETP
HYECKHUE
VPABHEHUS U
HEPABEHCTBA

Ne 23 TIpocreiimme
TPUTOHOMETPHUYECKHE
YpaBHEHHsSI ¥ HEPAaBEHCTBA.

T1P63, [1Py7, I1Py8,

Ne 24 Tpuronomerpuueckue
YpaBHEHUS U METOJIbl UX
pelIeHus.

[1Py7, I1Py8,

Ne 25 Tpuronomerpuueckue
ypaBHEHUS.

T1Py7, [IPyS,

Pa3zgen 3 Hayaa MaTeMaTH4eCcKOro aHajJn3a

28

TEMA 3.1
ITPO3BOHAS
®VHKILINU U EE
ITPUMEHEHUE.

Ne 26 Yucnosas
[0CJIe/I0BATENbHOCTb, CLIOCOOBI
€€ 3aJ]aHusl, BBIYMCIICHUS
YJIEHOB MOCJIEI0BATEIbHOCTH.
[Ipenern mocnenoBaTeIbHOCTH.
Haxoxnenne npenenos

GbyHKIU.

I1Py9,

Ne 27 Haxoxaeuue
MIPOU3BOJHBIX 1O
OTIpEeICTICHUIO.

T1P64,

Ne 28 ITpaBuna u popmyIsl
nuddepeHnpoBanms, Tabauna
IIPOU3BOIHBIX 3JIEMEHTAPHBIX
GbyHKIU.

T1P64, TIP614,
TPy10;

Ne 29 Breruncienue
HpOI/I3BOI[HI>IX CJIOXKHBIX

byHKIHA.

T1P64, TIP614,
TPy10;

Ne 30 I'eomerpuueckue
MIPUIIOKEHNS IPOU3BOTHOM

[1P64, TTP614,
[1Py8, ITPy18,
ITPy19
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Ne 31 O6mias cxema 2 [1P64, T1PG 14,
UCCIIeIOBaHUS (PYHKIIHH. IIPy8, TTPy10;
I1Py18, ITPy19
Ne 32 UccnenoBanue GyHKIMMA 2 [1P064, I1P614,
C IOMOIUIBIO IPOU3BOJHOM U I[IPy8, ITIPy10;
MMOCTPOCHUE TPAPUKOB. IPy18, [IPy19
Ne 33 HaxoxaeHue 2 [1P64, 11P614,
HaMOOJIBIIEr0 U HAUMEHBIIIETO IIPy8, TTPy10;
3HAYCHHS ¥ SKCTPEMATbHBIX TPy18, [IPy19
3HAYeHUH QYHKITUH. ’
Haxosxnenne onTuMaabHOTO
pe3yibTaTa B 3aa4ax
npodeccnoHanbHOM
HaIPaBJIECHHOCTH
TEMA 3.2 Ne 34 NnaTerpan u 2 [1P64, T1Py10;
WHTEIPAJI U nepBoodOpasHas. Haxoxnenue
ETO HEOMpeAeNIeHHBIX HHTETPAJIOB
[IPUMEHEHUE. | Ipy IOMOIIM CBOMCTB
HWHTETPaJIOB.
Ne 35 HurterpupoBanue 2 [1P64, I1P614,
METO0OM 3aMEHBI IEPEMEHHOM.
No 36 UnterpupoBanue 2 [1P64, I1P6 14,
Pa3TUYHBIMU METOAAMH.
Ne 37 Teopema HproToHa- 1 [1P64, I1PG14,
JleitOnuma. Berunciaenme [1Py10; ITPy18,
ONpeIETICHHBIX NHTErPAJIOB.
Ne 38 Brruuciienue 1 [1P64, T1PG 14,
ONpEIETICHHBIX UHTErPAJIOB IIPy10; ITPy18,
METOJIOM 3aMEHbI IEPEMEHHOM. TIPy19
No 39 Brruncnenune miomnagei 2 I1P064, I1P614,
¢buryp u 00eMOB TeT. IIPy10; ITPy18,
ITPy19
No 40 dusuyeckue 2 [1P64, T1PG 14,
MIPUIIOKEHUS UHTETPAJIOB IIPy10; ITPy18,
[TPy19
Paznen 4 I'eomerpust 32
TEMA 4.1 No 41 Bekrtopsl. [eiicTBust ¢ 2 [1P613, TTPy17
KOOPJIMHATBI | BekTOopamu. JlekapToBa
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1 BEKTOPEI.

cucTeMa KOOpJIMHAT B
npocTtpaHcTse. Paccrossaue
MCXKAY TOYKaAMH.

Ne 42 JlexapToBa cucrema
KOOp/MHAT Ha IIOCKOCTH.
YpaBHEHHUs IPAMOH,
OKpy>kHOCTH. Perienue 3anau
Ha pacIoJIoKEHNE IPSIMBIX Ha
IJIOCKOCTH

I1P613, ITPy17

TEMA 4.2 Ne 43 Pemrenue 3ama4d Ha I1P61, ITPGY, TPy,
[TPAMBIE U MapajIeIbHOCTh NPAMOUN 1 [TPy14,
IIJIOCKOCTHU B IIJIOCKOCTH.
IMPOCTPAHCTBE | Ne 44 Pemenue 3aga4 Ha I1P61, ITPGY, ITPyl1,
MEPICHIUKYIIIPHOCTD MIPSMOM IIPy14, ITPy15,
U IUIOCKOCTH
Ne 45 Pemenue 3a1a4 Ha I1P61, ITPGY, I1Pyl1,
MIPUMEHEHHE TEOPEM O TPEX IIPy14, TIP612,
MIEPIICHIUKYIIIPaX.
Ne 46 Pemenue 3aga4 Ha [1P61, ITPGY, TPy,
MapaIeIbHOCTD IIOCKOCTEM. [1Py14
Ne 47 Pemenue 3aga4 Ha I1P61, I1P69,
ABYIDaHHBIC yTJIbIL. I1P612, ITPy1,
[TPyl14, TTPy15,
TEMA 4.3 Ne 48 Pemrenne 3amad Ha I1P610, ITP611,
MHOT'OI'PAHHY | mapanenenunesn 1 Ky6 I1P612, I[IP614,
Ki [IPy14, TIPy15,
U KPYTJIBIE TPy16, TIPy19,
TEJIA.

Ne 49 Penrenne 3amay Ha
MIPU3MY.

I1P610, ITP611,
I1P612, ITP614,
[1Py14, I1Py15,
[1Pyl6, ITPy19,

Ne 50 Penrenue 3ama4d Ha
nupaMumgy.

T1P610, IIP611,
T1P612, TIP614,
TPy14, TIPy15,
IPy16, TIPy19,

Ne 51 Pemrenue 3aga4 Ha
BBIYMCJICHHE 00HEMOB U
IIOBEPXHOCTEN
MHOTOTPaHHUKOB.

TIP610, TIP611,
TIP612, TIPG14,
TIPy14, TIPy15,
TIPy16, TIPy19,
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Ne 52 Pemienne 3agay Ha 2 I1P610, ITPG11,
LHUTAHIP. [1P612, ITP614,
[1Py14, TTPy15,
[1Pyl6, ITPy19,
Ne 53 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOHYC. [1P612, ITP614,
[1Py14, ITPy15,
[1Pyl16, ITPy19,
No 54 Peienue 3a1ay Ha map u 2 I1P610, ITPG11,
chepy. I1P612, [1P614,
[1Py14, ITPy15,
[IPyl6, [1Py19,
Ne 55 Pemenue 3agau Ha 2 I1P610, ITPG11,
KOMOMHAIIMHA T€OMETPHUECKUX [1P612, TIPG14,
TeNl. [1Py14, ITPy15,
[1Pyl6, ITPy19,
Ne 56 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOMOMHAIIMH T€OMETPHUECKUX [1P612, TIP6 14,
TeNl. [1Py14, TTPy15,
[1Pyl6, ITPy19,
Pa3pnen 5. KomOnHaTopuka, CTATHCTHKA U 4
Teopusi BepPOSITHOCTE
TEMA 5.1 Neo 57 Pemenue 2 I1P67, Ipy4
OJIEMEHTBI KOMOWHATOPHBIX 33/1a4.
KOMBUHATOPH | pasyemenust, couetanus u
ki MePECTaHOBKH.
TEMA 5.2 Ne 58 Knaccuueckoe 2 [1P67,ITPGS, TTPy12,
ODJIEMEHTBI OTIpejieieHHe BEPOSTHOCTH, [IPy13, TTPy18
TEOPHH . | cBOMCTBA BEPOATHOCTEH,
BEPOSTHOCTEI TEOPEMA O CYMME
]\I/I/[ ATEMATHYEC BEpPOSITHOCTEN. BepoATHOCTS B
KOit 3a/1a4ax TeXHOJIOTHYECKOTO
CTATUCTUKW | ipoduiist
Pa3zgen 6. OCHOBBI JTUCKPETHOH MaTeMaTHKH 2
TEMA 6.1 Ne 59. Crioco0OsI 3ananus 2 [Ipy2
OCHOBBI MHOkecTB. Oniepanuy Haj
TEOPUN MHOXECTBAMU
MHOXECTB
UTOI'O 110
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

Kontponmupyemsl
KonrtponbHas € pa3zeinsl Kontponupyemsie OleHOUHbIE CpesicTBa
TOYKa (TeMbl) yueGHOTO pe3yabTaThl
npeaMera
Nel Pazgen 1. VY0 01.02; Yo 01.03 KoHntponbnas 1. TeopeTnueckue
Anrepa 30 01.05; pabora «KopHH, | BOIIPOCHI
[1P62, [1P63, I1P66 CTETICHH U 2. TunoBsle 3a1aHus
I1P64, TIP65, J0rapupmb»
Tpys,
T1Py6, [1Py7,
TIPy8, [TPy11
JIP23, JIP26,
MPS ,MP10, MP13,
MP17
Ne2 Paznen 2. VY0 01.02; Yo 01.03 KoHntponbnas Tunosele 3ananHus
OCHOBBI 30 01.05; paboTa «OCHOBBI
TPUTOHOMETPH [1P63, TIPGS, TPUTOHOMETPHI
- [1Py6, [1Py7, TIPyS,
JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
Ne3 Pasnen 3. V0 01.02; Yo 01.03 KonrponbHas THUIOBBIE 3aAAHUS
Hauana 30 01.05; paboTa 1o Teme
MaTeMaTHYeCK [1P64, TIPG14, «[IpousBoaHas
Oro aHaJIn3a 11Py8, IIPy9, GyHKIMH U ee
[Py10; TTPy18, MIPUMEHEHHE»
1}111)’2169 KonTponbshas Tunosele 3aganus
MP8 MP10, MP12, | PaboTa o Teme
MP13, MP17, MP1g | «MHTerpanu ero
PUMEHEHHE»
Ne4 Pazgen 4. Vo0 01.02; Yo 01.03 Koutponpaass 1. 3amaum ¢
Ceomerpus 30 01.05; pab6ora «IIpsimbie IIOCTPOEHUEM
T1PG1, TTP69, U TJIOCKOCTH B yepTexa
I1P610, TIP611, npocTtpaHcTBe» |2. PacuerHble
P 61_1[1333'112”6 14, KonTponbhas 3a7a4n
[Pyl TTPy14, pabota o Teme
MPy15, TIPy16, «MHOrorpaHHuKHN
HPyl 7,HPy1 8, U KPYTJIBIC TCIIa»
[1Py19,
JIP26,
MP§, MP10, MP17,
MP18,
No5 Paznen 5. Y0 01.02; Yo 01.03 Tect Tect
Komb6uHnaropuk 30 01.05;
a, CTAaTUCTHKA [1P67, TIPGS,
U Teopus [TPy4, I1Py12,
BEPOSATHOCTEM TIPy13, IIPy18,
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JIP26,

MP13, MP17
Ne6 V0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBEI 30 01.05;
JIUCKPETHOU IIpy2, Ipy3,
MaTE€MaTHUuKHu JIP26
MP17, MP18,
[Mpomexyrou | Jduddepenmnupon Kontponbnas Tunosele 3a1aHus
Has AHHBIN 3a4eT paboTta
aTTecTaIus
[TpomexyTou DK3aMeH Dx3amMeHaMoHHbl | TUNOBBIE 3a1aHUS
Hasi e
aTTecTalus OmIIeTHI
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JUCT PETUCTPALIMM U3MEHEHWIL 1 AOIIOJIHEHU
Ne | Pasnen pa6oueit Kparkoe conepkanne nsmerenus/nononsenns Hara, IMonnuce
n/n NpOrpaMMsl Ne nmporokona | npencenarens
3aceaHus TTK/TILIK
TTK/ITUK
Paboyas mnporpamma yueGHOM auMCIMLIHHL «Maremarukay
aKTyalu3uposaHa. B pa6ouyio nporpammy BHeceHs! cleyouue
M3MEHEHHUS:

1 | 3 VCJIOBUA B cBA3n ¢ npukasamu Munnpocsemenns PO or 21.09.22r Ne (13.09.2023 .
PEAJIM3ALIUU | 858 «O6 YTBEPXKACHUH (enepanbHOro nepedHs y4ebnukoB, [[Ipotokon Ne |
YYEBHOH AOMYIICHHBIX K HCMOIb30BAHMIO NMPH pEalu3alMH HMEIOLIUX
JUCLIUITIIMHBI FOCYNapCTBEHHYIO aKKpEAMTALMIO 06pa3oBaTe bHbIX nporpamMm

HAYaJIbHOro 0O6IIero, OCHOBHOIO obmero, cpeaHero o6mero
1. 3.2 VuebHo- 06paszoBanus OpraHU3alUAMH, OCYLIECTBJISIOLMMH %
METOLMHECKOC H | 0GpasoBaTeNbHYIO NEATEILHOCTS, 1 YCTaHOBJIEHHS MPEAEIBHOTO
MH(OPMALMOHHO CPOKa HCTOJIb30BAHUSA UCKIIIOUEHHBIX y4eOHHKOBY U oT 21.07.231
e obecneuenue Ne556 «O BHecenum uamenemwii B npunoxkeHus Nel u Ne2
peanuzanuu npukasy Munnpocsemenns P® or 21.09.22r Ne 858 «06
NpOrpamMMaI YTBEPXKICHHH (heiepabHOrO MepeyHs y4eOHHMKOB, [OMyIEHHbIX

K UCIIOJIb30BAHUIO NpH peau3aliii UMEIOIUX roOCy1apCTBEHHYIO

aKKpeANTaLMio  00pa3soBaTeNbHBIX  MPOrpaMM  HAYAJIBHOIO
obuiero, ' 0CHOBHOrO o061ero, CpenHero obmero oGpa3oBaHus
OpraHu3aLusIMHy, OCYINECTBIISIOLIUMH 00pa3oBaTeibHy10
ACATENILHOCTD, ~ M YCTAHOBJIGHHS  [PENENbHOrO cpoka

UCTIOJIb30BAHMS HCKIIFOYEHHBIX Y4eOHUKOB)
0. VueGHo-MeToauyeckoe u HHpOpMaLOHHOE obecrieyenue
PCATH3AUMH POrPAMMBI YUTaTh B HOBOH pPeIaKLUM:

OcHoBHast nuteparypa
1. Anwumos, I1ILLA. Maremaruka: amrebpa W Havana
MaTeMaTHIEeCKOro - aHaiu3a, reomeTpus. Anre6pa W Hauana
MaTeMaThH4eckoro  ananusa 10-11  knaccel:  6a3oBBI W
yriyOennblif ypoBH#u : yueGuuk / 11I.A. Anumos, M.B. Tkauesa,
IOM. Konsrua [u mp.]. - 1l-e u3., crep. - Mocksa :
Ipocsewenue, 2023. - 464 c. - ISBN 978-5-09-107210-5.

2. AranacsaH, JI.C. Maremaruka: anmrebpa u  Hauana
MAaTEMaTHieckoro aHanusa, reomerpus. [eomerpus. 10-11
Kknacehl (6a30BbIi M yriyGuenHsIl yposeHs) yuebnuk / JI.C.
ArtanacsH, B.®.Bytysos, C.B. Kanomies [4 mp.]. - 11-e m3n.,
crep. - Mocksa : ITpocemenue, 2023. - 287 c. - ISBN 978-5-09-
103606-0.

3. IOxHo, H.C. Martemaruka [Dnekrpontsiii pecypc]: yueGHuk /
H.C. IOxHo. — Mocksa : HH®PA-M, 2022. — 204 c. —
(Cpennee  mpodeccronanbHoe obpazoBaHue). DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Texcr
ANEKTPOHHBIH. — URL: ht_tps://znanium.com/read?id=379702(11a"ra
obpamenus: 20.04.2023).

HononuutenbHas nuteparypa
1. BoromosioB, H.B.Maremaruka. 3anaun c PELIEHUsAMH B 2 .
Hacts 1 [DnextponHbiii pecypc]: yue6Hoe nocobue s CpeaHero
npodeccuoHanbHoro o6pazosanns/ H.B.BoroMoos.— 2-e u3Jl.,
ucnp. u gon.— Mocksa: M3natensctso KOpaiit, 2022.— 439 ¢.—
(Ipodeccuonanbroe obpasopanue). — [SBN 978-5-534-09108-
3. — TeKcT : 21eKTPOHHBIiH. // O6pasosatenshas miarpopma
FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
2. Boromonos, H. B.Maremaruka. 3anauu ¢ peieHusmMu B 2 vy,
Yacts 2 [DnekTponnsiit pecypc]: y4ebHoe rnocobue 1ist cpesHero
npoeccHonanbHOro o6pasosanus/ H.B.BoromMoios.— 2-e w3n.,
uenp. v gon.— Mocksa: Hanarensctso FOpaiit, 2022.— 320 ¢c.—
(TTpogeccuonanbaoe obpasopanue).— ISBN 978-5-534-09135-9.
— Teker : anmekTpoHHBIH. // O6paszosarenshas miarpopma
IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
3. Jlucnukun, B.T. MateMatuka B 3aauax ¢ pemeHusmu / B.T.
Jlucwukun, U.JI. Conoseifunk. — 10-e u3ld., crep. — CaHkT-
[letepGypr : Jlaub, 2023. — 464 c. — ISBN 978-5-507-46662-
7. — Texker :anextpounsiii — URL: DBC Jlaus ( lanbook.com)
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