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1 Llenn n 3agaum ocBOeHUA Y4€OHON ANCLMNIIUHBI

Llenamn yyebHOM ANCUNNNNHBI ABSOTCA:

— obecrneyeHne cHOPMUPOBAHHOCTU NPEACTaBlEeHUA O MaTemMaTuke
Kak 4acTu oblievenoBeveckon KynbTypbl, YHMBEPCASIbHOM S3blKe
HayKu, NO3BONAOLEM ONUCHIBATb U U3yYaTb pearibHble NPoLecchl U
SABMIEHUS; YMEHUIA MPUMEHATb MOSyYEHHbIE 3HaHUS NPU peLlEeHnn
pasnnMYHbIX 3a4au.

3agavyamum y4ebHoOM OMCUMNIIMHBI ABNSAKOTCS:

— (bopmumpoBaHMe npeacTaBneHnn O  coumanbHblX, KYNbTYPHbIX
ncTopuyecknx  daktopax  CTaHOBMEHUS MaTeMaTUKK, 0
HeobX0aMMOCTM KONMMYECTBEHHOrO aHanuia, 06 mgeax n mertogax
MaTeEMaTUKN U MaTEMaTUYECKOrO MbILLIIEHWS;

— pasBUTUE HaBbLIKOB MWCMOSMb30BaHUS MaTeMaTUyYecknx wugen u
MEeTOO0B NnpogeccrnoHaribHON OeATENbHOCTY;

— pas3BuUTME JOrMYECKoro, anropuTMMYEecKoro u maTemMaTUyecKoro
MbILLNIEHMS OBy4YaloLmMXCs.

2 MecTo yyebHOM ancuunnuHbl B cTpykTtype OOl no npodeccum

YyebHasa gucumniimHa oTHOCUTCA K NPOOUNbHBIM yY4EOHbIM
avcumnnmHam obuweobpasoBartenbHoro uukna OOl no npodeccumn 27.01.01
«KoHTponep nameputenbHbIX NpnoopoB».

YuebHaa aucuunnuHa 6asvpyetcs Ha npenBapuTenibHOM YCBOEHUU
obyvarowmmmcs y4ebHbIX OUCUMMNSIVHE

— WnxxeHepHas rpadouka.

YyebHasa gucumnnmHa QONOSHAET YMEHMUS N 3HaHUA, NoflydaemMble no

OAHOBPEMEHHO M3y4YaeMbIiM U nocnegyrwmmM y4ebHbIM gUCUUnIvMHaMm:
— MIHdopmaTuka;
— dunaunka.

3 MnaHupyemMblie pe3ynbTaTbl 06y4YeHUs1 No y4eb6HON AncUUNNnHe

[Mpouecc n3yvyeHus yy4ebHOM AUCUUNIMHBbI HanpasfieH Ha opmMupo-
BaHWE NNYHOCTHbIX, MeTanpeaMeTHbIX U npeameTHbix pesdynbtatoB OIrOC
COO.

JInyHOCTHbLIE pe3ynbTaThl:

—rOTOBHOCTb K  Tpydy, OCO3HaHMe UEHHOCTM  MacTepcCTBa,

Tpyaontobue;

—FOTOBHOCTb K aKTUBHOMW AOEATESNIbHOCTU  TEXHOSIorM4yeckonm u
couvanbHOM  HanpaBfIEHHOCTW,  CMOCOOGHOCTb  MHULMNPOBATD,
NfaHMpPoOBaTb U CAMOCTOATENBHO BbIMNOSTHATL TAKYHO AEATENbHOCTb;

— MHTEpEC K pasnnyHbiM cdepam npodeccnoHasrbHON eATENbHOCTH,
yMeHMe coBepluaTb OCO3HaHHLIM BblbOp Oyayuwien npodeccum u
peanu3oBbiBaTb COOCTBEHHbIE XXN3HEHHbIE MNaHbI;



— FOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUo 1 caMoobpa3oBaHMIO Ha
NPOTSKEHNUN BCEWN XKUSHMU;

— chOpPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHLLENO
COBPEMEHHOMY YPOBHIO pasBUTUS HaykMn W  0OLLECTBEHHOM
MNpakTUKKM, OCHOBAHHOIO Ha Auanore KynbTyp, CNOCOOCTBYHOLLENO
OCO3HaHMI0 CBOEro MecTa B NOMUKYNbTYPHOM MUPE;

— CNOCOBHOCTb OUEHMBaTb CUTyauumto M MNPUHUMATb OCO3HaHHbIE
PELLUEHNS, OPUEHTMPYSICbL Ha MOparbHO-HPABCTBEHHbIE HOPMbl U
LLeHHOCTMW.

MeTanpeameTHble pe3ynbTaTtbl:

— CaMOCTOATENbHO (hopMynMpoBaTb M akTyanuanpoBaTb Npobremy,
paccMaTpuBaTb €e BCECTOPOHHE;

— yCcTaHaBnuBaTb CYLECTBEHHbIN MPU3HAK WKW OCHOBaHMS [Ond
cpaBHeHwUs, knaccudukaumm n obobLLeHns;

— onpeaensiTb Lenn aeaTenbHOCTK, 3a4aBaTh NapamMeTpbl U KpUtepum
NX OOCTUXKEHUS;

— BbIFIBNATb 3aKOHOMEPHOCTM U MPOTMBOPEYNS B paccMaTpuBaeMbIX
ABNEHUSX;

— CNOCOBHOCTb M FOTOBHOCTb K CaMOCTOSTENIbHOMY MOWUCKY METOA0B
peleHnss NpakTUYecKnx 3agad, NPUMEHEHUD PasnnYHbIX MEeTOAOB
NO3HAHUS;

— (bopmmpoBaHME HAy4YHOro TWMa MbIWMEHUS, BrageHne HayvyHoW
TEPMMHOSOIMEN, KNOYEBLIMU MOHATUSIMU U METO4AMU;

— CTaBUTb n dopmynmpoBaTtb coOCTBEHHbIE 3aga4n B
obpa3oBaTenbHON OEATENBHOCTU U XU3HEHHbIX CUTYaLUSX;

— BbIABNATb  MPUYNHHO-CNEACTBEHHbIE CBSA3W U akTyanusmpoBaTb
3agadvy, BblaBUratb rMNoTe3y ee pelleHusi, HaxoauTb apryMeHTbl
ONs okasaTenbCTBa CBOMX YTBEPXAEHMW, 3adaBaTb NapamMeTpbl U
KpUTEPUN pELLEHNS;

— aHann3npoBaTb MOJSTyYEHHbIE B XO4€ PELUEeHUs 3agaun pesynbraThl,
KPUTUYECKN OLEHMBaTb WX OOCTOBEPHOCTb, MPOrHO3MpoOBaTb
N3MEHEHNE B HOBbIX YCIOBUSIX;

— BnageTb HaBblKamMu NOfyyYeHns MHdopMaL MM N3 NCTOYHUKOB Pa3HbIX
TUMOB, CaMOCTOATENbHO  OCYLLECTBNATb MOWUCK, aHanms,
cuctematmsaumio M MHTepnpeTauuio  MHopMaumn  pasnmnyHbIX
BMOOB 1 (hopM NpeacTaBneHus;

—NOHMMaTb W  UCMONb30BaTb NpPeuMMyllecTBa KOMaHOHOW U
NHOMBMAyanbHon paboTbl;

— CaMOCTOSATENbHO OCYLWECTBMATL MNO3HaABATESbHYIO OEeATESIbHOCTD,
BbIIBNATb NpO6fembl, CTaBUTb M (opMynupoBaTtb COBCTBEHHbIE
3agaun B oObpasoBaTenbHOM  OEATENbHOCTU U XKU3HEHHbIX
cuTyauusix;



— CaMOCTOSAITENBbHO COCTaBNATb MMaH pelleHus npobrieMbl C y4eToM
MMEILNXCA  PecypcoB,  COOCTBEHHbIX  BO3MOXHOCTEW U
npeanoyYTEHNN;

— JenaTb OCO3HaHHbLIM BbIOOP, aprymeHTMpoBaTb ero, 6paTb
OTBETCTBEHHOCTb 3a peLleHue;

— crnocobcTtBoBaTb  (POPMUPOBAHUIO N MPOSABMEHUIO  LUNPOKOM
SpyavumMm B pasHbix obnactax 3HaHumM, MOCTOSIHHO MOBbIWATL CBOW
obpasoBaTenbHbIN U KyNbTYPHbIA YPOBEHD.

NpeameTHble pe3ynbTaThbl:

— yMeHWe onepupoBaTtb MNOHATUAMWU:  OMpeferieHne, akcuoma,
Teopema, cneacreBMe, CBOWCTBO, [MpU3HaK, [OOKa3aTenbCTBO,
paBHOCUIbHbIE (POPMYITMPOBKN; YMEHNe opMynnupoBaTb obpaTtHoe
N  NPOTUBOMOJSIOXKHOE YTBEpXAeHue, MpuBOAUTL MNpUMepbl U
KOHTPNPUMEpPLI, UCNOSb30BaTb METO4 MaTeMaTu4eckon WHAOYKUUU;
NPOBOAUTL [JoKasaTerlbHble pacCyXOeHUs Npu pelleHuu 3ajad,
OLleHMBaTb NTOrMYeCcKyto NPaBUibHOCTb PacCyXOeHWN;

— YMeHWe onepupoBaTb MOHATUSMU: MHOXECTBO, MNOOMHOXECTBO,
onepauun Hag MHOXecCTBaMu; YMEHME WCMofMb30BaTb TEOPETUKO-
MHOXECTBEHHbIN annapaT Ana OonucaHus pearnbHbIX MPOoLEecCcoB U
ABNEHUN N Npu peLleHun 3agad, B TOM 4Yucrie u3 Apyrnx y4yebHbIx
npeamMeTos;

— YMEHMe onepupoBaTtb MOHATUSAMU: rpadd, CBA3HbIA rpad, Aepeso,
LKKn, rpad Ha nrockocTW; yMeHne 3ajaBaTb M OnucbiBaTh rpadbl
pasnuyHbiMKM  cnocobamu; uKcnonb3oBaTb rpadbl NpU  peLleHum
3agav;

—ymMeHne cBOBOOHO  onepupoBaTb  MOHATUAMMU:  COYEeTaHue,
nepecTaHoBKa, YMCINO COYETaHW, 4YMCNO MNepecTaHOBOK;, OGUHOM
HbloTOHA; yMeHue nMpUMEHSATb  KOMOWHATOpHble  (hakTbl U
paccyxaeHus Onga pelweHnsa 3agav;

— YMEHWe onepupoBaTb MOHATUAMU: HaTypanbHOe 4ucro, ueroe
4yncro, OoCTaToKk MO  MOoAynio, paunoHanbLHoe  4ucro,
MppaumoHanbHOe YKCIo, MHOXecTBa HaTypanbHbIX, LerblX,
paunoHanbHbIX, AENCTBUTENbHbLIX YUCEnN; YMEHMEe WCMornb3oBaTb
NpU3HaKW  OernvMMoCcTH, HauMeHblu obwunh  genutens U
HavMmeHbllee oOulee kpaTHoe, anroputMm EBknvaa npu pelueHum
3agay; 3HaKOMCTBO C pPasfnUYHbIMKM MO3ULMOHHBIMW CUCTEMAaMMU
cuucneHus;

— ymMeHue cBobOoOHO onepupoBaTb MOHATUAMU: CTeNeHb C UesbiM
nokasatenemM, KOpeHb HaTyparibHOM CTEMNeHW, CTeneHb C
pauuoHanbHbiM  MnokasaTerneMm, CTerneHb C  OeCTBUTENbHbIM
(BeLecTBeHHbIM) NokasaTernem, rnorapudm ymcna, CUHYC, KOCUHYC U
TaHreHCc NPOU3BOSIbHOIO YMCNa;

— YMEHWe onepupoBaTb MNOHATUAMU: TOXOAECTBO, TOXOECTBEHHOE
npeobpasoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HepaBeHCTB, PaBHOCWUIbLHOCTb YpaBHEHUW, HEPABEHCTB U CUCTEM,



pauuoHarnbHble, MppaunoHanbHble, MnokKa3aTesfibHble, CTeneHHble,
norapvmuyeckue, TPUroHOMeTpU4ecKkme ypaBHeHUsA, HepaBeHCTBa
N CUCTEMbI; YMEHNe pellaTb ypaBHEHUS, HEepaBEHCTBA N CUCTEMbI C
MOMOLLIbIO PasfiNyHbIX NPUEMOB; pellaTb YpaBHEHUs, HepaBeHCTBa
N CUCTEMblI C NMapamMeTpoM; MPUMEHATb YpaBHEHUS, HEepaBEeHCTBa,
NX CUCTEMbl AN PeELUeHns MaTeMaTuyecKux 3ajad u 3agad u3
pasfMyHbIX 06NacTen Haykn 1 peasibHON XNU3HW;

— yMeHue CcBODOOAHO onepupoBaTb MOHATUSAMU: rpaduK YHKLMN,
obpaTHas yHKUMA, KOMNO3UUMA OYHKUMA, NMHenHasa QYyHKUuS,
KBagpatuyHaa  (PyHKUMSA, CTeneHHas  (YyHKUMA C  UesibiM
nokasarernem, TPUroHOMeTpUYEeCKMEe doyHKLNMN, obpaTHble
TPUroHOMeTpU4ecKmne doyHKUMN, nokasarterbHas n
norapudgmmyeckasa yHKUUN; yMeHne CTPoUTb rpadoukm pyHKUMN,
BbIMOSNHATE  nNpeobpasoBaHna  rpadukoB  YHKUUK,  YMEHUe
ncrnonb3oBaTb rpadPukn  (PyHKUMWN ONA  U3yY4eHUd MpoLeccoB U
3aBMCUMOCTEN NpU peLLeHnn 3adad n3 apyrux y4ebHbix npeameTos
N N3 peasibHOM XWN3HU; BblpaxaTb (oOpMyIiamMu 3aBUCUMOCTU MeXAY
BeNuYnHamu; ymeHune cBobogHO onepupoBatb  MOHATUAMM:
YEeTHOCTb (PYHKUUM, MNEePUOANYHOCTb (YHKUUK, OrpaHUYEHHOCTb
dyHKUMN,  MOHOTOHHOCTb  (PYHKUWUKW,  IKCTpPEeMyM  OYHKUUWN,
Hanbonbllee N HanMeHbllee 3HaYeHUA OYHKUMM Ha MPOMEXYTKE;
YMeHMe NpoBOANTbL UccregoBaHne PyHKUNKN, yMeHe UCnosib3oBaTh
cBOMCTBA W rpapukm QYHKUMW ONa pelleHus  ypaBHEHWUM,
HepaBeHCTB M 3ajay C napameTpamu; wu3obpaxatb Ha
KOOPAMHATHOM  MMIOCKOCTU MHOXECTBa pelleHUn  ypaBHEHUN,
HepaBEeHCTB U NX CUCTEM;

— yMeHune cBobogHO onepupoBaTb NMOHATUAMMU: NOCNefoBaTENbHOCTb,
apudmeTndeckas  nporpeccus, reoMmeTpuyeckas  nporpeccus,
OeckoHeyHO Yb6bIBaloLaa reoMmeTpuyeckas Mporpeccus; yMeHue
3ajaBaTb nocnegoBaTeribHOCTU, B  TOM 4YUCEe C  MNOMOLLbHO
PEKYPPEHTHbLIX (POPMYIJT;

— YMeHue ornepupoBaTb MOHATUAMWU. HEMNPEPbIBHOCTb  (PYHKLMN,
acuMnToTbl rpadomka YHKUMW, nepBas M BToOpas MNpou3BOAHas
YHKUNKN, TEeOMEeTPUYEeCKUn U PU3INYECKNN CMBbICST MPOU3BOLHOM,
nepBoobpasHasi, onpedesieHHbI WHTerpan; YMeHue HaxoauTb
acuMnNTOTbl rpaduka PyHKUUK; YMEHUEe BblMUCNATbL NPOU3BOAHbLIE
CYMMbI, NpPOU3BEAEHUS, YaCTHOrO U KOMMO3UUMK  PYHKLNMN,
Haxo4UTb YpaBHEHME KacaTesibHOWM K rpaduky dqyHKUUKW; yMeHune
Mcrnonb3oBaTb NPOU3BOOHYIO ANA UCcnefoBaHUs QYHKUMA, On4d
HaXOXOEHUA Haunyylwero pelweHus B NpuKnagHbiX, B TOM 4ucne
COUManbHO-9KOHOMUYECKUX U (puanyecknx  3agadax, Ans
onpegeneHnss CKOPOCTU U YCKOPEHUs; HaxoguTb nnowagn wu
o6bemMbl uUryp C MNOMOLLBID WHTErpana; npuMBOAUTL MPUMEPHI



MaTemMaTn4eckoro MoennpoBaHng C NMOMOLLIbIO
anddoepeHumarnbHbIX YpaBHEHWUMN;

— yMeHuMe  onepuvpoBaTb  MOHATUAMWU:  KOMIMJSIEKCHOE  4uCro,
COMPSIKEHHble  KOMMMEKCHble 4ucna, Moayfib U apryMeHT
KOMMMEKCHOro 4ucna, d¢opmMa 3anucu  KOMMSIEKCHbIX — Yucen
(reomeTpuyeckasi, TpUroHomeTpuyeckasa n anrebpaunyeckas); ymeTb
Npon3BOaUTbL  apudmMeTnyeckne OencTBust C  KOMMNEKCHbIMU
yucnamuv; nNpUMBOAUTL  MPUMEPbl  UCMONb30BaHUSA  KOMMIEKCHbIX
Jyncen;

— yMeHue cBOOOHO onepupoBaTb NOHATUAMN: cpenHee
apudmeTndeckoe, MeaumaHa, Haubonblee U HauMeHbluee
3HayeHuns, pasmax, [gucnepcus, CTaHOapTHOE OTKIIOHEeHue Afis
onucaHus YNCNOBbIX AaHHbIX; ymMeHune nccrnenosatb
cTaTUCTUYECKNe [JaHHble, B TOM 4ucne C MNpUMEHEHUEM
rpadpuyecknx MeTOOOB W  3NEeKTPOHHbIX CPeAcTB; rpaduyeckm
nccnegoBatb COBMECTHble HabnogeHWss ¢ NOMOLLBb Anarpamm
paccenBaHnA U NMHENHOW perpeccuu;

— YMEHWEe HaxoAuTb BEPOATHOCTU COObITUA C  MCMNOJSIb30BaAHUEM
rpapuyecknx MeToaoB; NPUMEHATb AN1S pelleHnsa 3agad opMyrnbl
CNOXEHUS U YMHOXEHUS BepoATHOCTEN, OpMyny MOSHON
BEpPOATHOCTU, dopmMyny bBepHynnu, KomMOMHaTOpHble akTbl W
dopMyrbl; OUeHUBaTb BEPOATHOCTU pearibHbIX COObITUIA; YMEHue
onepupoBaTb MOHATUAMU: CryyarHas BenuyuHa, pacnpegerneHuve
BEPOATHOCTEN, MaTemaTuyeckoe OXudaHue, aucrnepcusa U
CTaHOapTHOE  OTKINOHEHWe  CrnyyYyamHOW  BenUYnHbI,  PYHKLUUK
pacrnpegeneHms M nIOTHOCTU PaBHOMEPHOrO, MokKasaTeslbHOro u
HOpMasibHOro pacnpeneneHnin; ymeHue Wucnosib3oBaTb CBOWCTBA
N3yYeHHbIX pacnpegeneHnn Ona peweHus 3ajad; 3HaKOMCTBO C
NOHATUAMW: 3aKOH BonbluMx 4ucen, MeToabl BblOOPOYHbIX
nccrnenoBaHUin, YyMeHne NpuBOLAUTb NPUMEPbl NPOSIBIIEHNA 3aKOHa
BonbLUMX Yncen B NPUPOOHbLIX N 0BLWEeCTBEHHbIX ABNEHUSIX;

— yMeHne CcBODOAHO onepupoBaTb MOHATUAMMU: TOYKa, nNpsMas,
MNIOCKOCTb,  MPOCTPAHCTBO, OTPEe30K, fyd, MAOCKUA  yrom,
OBYrPaHHbI  yron, TPexrpaHHbld  Yyron, nepecekaroLmecs,
napannenbHble N CKpelumBawLwmMecs npsaMble, napanienbHOCTb U
NepneHanKynAapHOCTb MPSAMbIX M MJIOCKOCTEW, yron mexay
APAMbIMUM, Yrosl MeXagy npsaMOWM W MIIOCKOCTbI, Yron mexay
MNOCKOCTAMM; YMEHue WUCMoNnb3oBaTb MpU  pelleHnn  3agad
Nn3yyeHHole pakTbl U TeopeMbl NIaHUMETPUN; YMEHUE OLIEeHMBaTb
pasmMepbl OOBLEKTOB B OKpYyXaloLLeM Mupe; ymMeHue onepupoBaTb
MNOHATUSMW: MHOrOrpaHHUK, ceYyeHne MHOrorpaHHuKa, npaBUbHbIN
MHOrOrpaHHuK, npusama, nupamuga, durypa W MNOBEPXHOCTb
BpalleHus, LMNnHApP, KOHYC, Wwap, cdepa, passepTka NoBEPXHOCTH,
CeyeHus KoHyca 1 uMnuHapa, napasnnenbHble OCU UM OCHOBaHWUIo,
ceyeHuMe Lwapa, MJIOCKOCTb, Kacawwasacsa cdepbl, unmnuHapa,



KOHyCa; YMEHWe CTPOUTb CeYeHue MHOrorpaHHuka, usobpaxaTb
MHOrOrpaHHMKN, Urypbl 1 NOBEPXHOCTU BpaLLEHUs], UX CEYEHUS, B
TOM YMCIie C MOMOLLbIO 3MIEKTPOHHbIX CPEeACTB; YMEHNE NPUMEHSATb
cBonCTBa reoMeTpuyecKmnx dwvryp, CaMOCTOATESTbHO
dopMmynmpoBatb onpefeneHns usydaemblix duryp, BblaBUraTb
rMnoTesbl O CBOWCTBax W [MpU3HaKax reoMeTpudecknx uryp,
obocHOBbIBaTb UNM  onpoBepratb WX, YMEHWe NpoBOAUTb
Knaccudukaumo duryp no pasfnnyHblM MNpu3Hakam, BbIMOSHATb
HeoOxoanMble OOMONMHUTESbHbLIE MOCTPOEHUS;

— yMeHne cBOOOAHO onepupoBaTb MOHATUSAMKU: Nnowaab duUrypsl,
obbeM urypbl, BenuYMHA yrra, paccTosiHMe OT TOYKM A0
MNIOCKOCTWN, PacCTOSHME MeXay nMpsSMbIMK, pPaccTosiHUEe Mexay
NNOCKOCTAMM, Nnowaab cdepsbl, Nowanb NoOBEPXHOCTU NMpamMuabl,
Npu3Mbl, KOHyca, uunuHgpa, obbem kyba, nPSMOYronbHOro
napannenenuneaa, nMpaMmnabl, NpuU3mMbl, LMNUHAPA, KOHyca, Wapa;
yMeHue HaxoanTb OTHOLEeHNE 06BbeMOB NOAOBHLIX huryp;

—ymeHne  cBobogHO — onepupoBaTb  MOHATUAMM:  OBWKEHME,
napannenbHbln  NepeHoC, CUMMETPUA Ha [MNOCKOCTM U B
NpOCTpaHCTBE, MNOBOPOT, npeobpasoBaHne nogobusi, nogobHble
dourypbl; yMeHue pacno3HaBaTb paBHble U MNOOOOHblIE oUrypbl, B
TOM 4ucne B nNpupoLe, WCKYCCTBE, apXuUTeKType; YMeHue
MCNonb30BaTb reomeTpuyeckue OTHOLLEHMS, HaxoauTb
reomMeTpuyeckne BenuuuHbl (AnuHa, yron, nnowagb, obbem) npu
peweHnn 3agady M3 gpyrmx yv4ebHbIXx npegmMeToB U U3 pearnbHOW
XWU3HW;

— yMeHne cBO6OOHO onepupoBaTb MOHATUAMM:  MPSIMOYrofibHas
cuctemMa KoopauHaT, BEKTOp, KoopAMHaTbl TOYKU, KOOPAWHATLI
BEKTOpa, CyMMa BEKTOpPOB, MpPOU3BEOEHMe BeKTopa Ha 4ucro,
pasnoxeHne BekTopa no 6asucy, ckandpHoe npousBeneHune,
BEKTOPHOE MNpOu3BeAEeHWe, Yron Mexagy BeKTopamu; YMeHue
MCNOMb30BaTb BEKTOPHbLIA N KOOPAWHATHLIM MeTon LN peLueHud
reoMeTpuyeckMx 3agad W 3agjad Apyrux yy4ebHbIX npeaMeTos;
onepupoBaTb MOHATUAMMU: MaTpuua 2 X 2 n 3 x 3, onpegennternb
MaTpuLbl, FEOMETPUYECKNA CMbICSIT onpeaenuTens;

— YMeHWe MoLenupoBaTb pearibHble CUTyaunn Ha A3blke MaTeMaTuKy;
COCTaBIISATb BbIpaXXeHWUd, YpaBHEHUHA, HEPaABEHCTBA U UX CUCTEMBbI
MO YCroOBMIO 3afayu, wuccrnegoBaTb MOCTPOEHHble Modenu c
NCNonb30BaHMEM annapaTa anrebpsl, NHTEepnpeTMpoBaThb
MNOSlydeHHbIW pe3ynbTaT; CTPOUTb MaTemMaTuyeckne mogenu c
MOMOLLIbIO rEOMETPUYECKUX NMOHATUN U BENUYNH, peLllaTb CBA3aHHbIE
C HAMM NpaKkTU4ecKue 3agadn; CoCTaBNATb BEPOATHOCTHYIO MOAerb
N MHTEPNpPeTUpOBaTb NOSTYYEHHbIN pe3ynbTaT; pelwaTtb NpUKnagHble
3ajayun cpeactBaMuM MaTeMaTUyecKoro adHanusa, B TOM 4ucne
coumranbHO- 9KOHOMUYECKOrO N OU3NYECKOro XapakTepa;



— yMeHne BbIOMpaTb NOAXOOAWMKA MEeTOAd AN peLlleHna 3agaqu;
MOHMMaHWE 3HaYMMOCTU MaTeMaTUKU B U3YHEHUU NPUPOLHbLIX U
OOLLECTBEHHbIX MPOLIECCOB U ABMEHUN; YMEHMe pacno3HaBaTb
nposiBneHne 3aKOHOB MaTeMaTUKU B UCKYCCTBE, YMEHME NpUBOAUTL
npuMepbl MaTeMaTUYeCKMX OTKPbITUM POCCUMCKON WU MUPOBOU
MaTemMaTU4eCKon HayKMu.

4 O6beM U coaepxaHne y4eOoHOM AUCLUMIIUHDI

YyebHaa [eaTenbHOCTb oOy4varwmxca npegycmaTpmBaeT ydebHble
3aHATMSA (NEeKuns, NpakTU4YecKoe 3aHATUE), CaMOCTOATENbHYK paboTy, a
Takke gpyrme Buabl y4ebHOW OesA-TEeNbHOCTU, onpederieHHble Yy4ebHbIM
NnsaHoOM M KaneHgapHbIM MiaHoM BocnnTaTenbHOW paboThl.

O6bem y4yebHOM AUCLUNIIUHDI

1 ceccus/ 2 2 ceccusi/ 2 3 ceccusi/ 2
Ceccua / kypc
Kypc Kypc Kypc
dopma UTOro
y 3auyem c
NPOMEXYTOYHOM . 3K3aMeH
oueHkol
aTTecrtauum
s e, 414 34 200 180
akadem. yac.
JNexkunn, akadem. 6 2 2 2
yac.
JTabopaTopHble
paboTbl, akadem. 0 0 0 0
yac.
lNpakTnyeckne
3aHATUA, akadem. | 2 0 2 0
yac.
Kypcoas paboTta /
NpoeKT, akadem. 0 0 0 0
yac.
KoHcynbTaumm, 0 0 0 0
akadem. yac.
CamocTodatenbHas
paboTa, akadem. 393 32 192 169
yac.
KoHTponb, akadem. 13 0 4 9
yac.

lMpomexyToyHas aTtTectauma B popme anddepeHUMpoBaHHOro 3ayeta
NPOBOANTCS 3a CYET BPEMEHUN, OTBEAEHHOIO Ha Y4eOHYI0 ANCLUUMNIINHY.

CoaepxaHue y4e6HOM AUCLUNIIUNHDI

Pa3nen 1 Passutue NoHATUA O YUCHIE;




Tema 1.1 ApudomeTnyeckne genctems Hag umcnamm (BoinonHeHue
apumMeTndecknx OencTBUn HaL Yucriamu, coyeTtas YCTHble U NMUCbMEHHbIE
npuemsbl);

Tema 1.2 MNpnbnmxeéHHble BblYUCNEHNSA (HaxoxpeHwne
NPUBAMKEHHbIX  3HAYEHUM BENWYMH U MOrPELUHOCTEN  BblYUCEHUN
(abCcontTHON U OTHOCUTENBHON));

Pasnen 2 KopHu, ctenenu n norapugmsl;

Tema 2.1 OnpegeneHne KOpHsl, CBOWCTBa, BblYUCNEHNE U
cpaBHeHue kopHen (O3HaKkoMIIeHMEe C MNOHATMEM KOPHS N-W  CTENeHw,
CBOMCTBaMM paguKarnoB 1 nNpaBunaMmmn cpaBHeHUs kopHen. PopmynuposaHue
onpeaeneHns KOPHA U CBOWCTB KOPHeEW. BbluncneHne n cpaBHEHWE KOpHEWN,
BbIMOMIHEHNE MNPUKUAKA 3Ha4vyeHUs KOpHs. [lpeobpasoBaHue 4YMCNOBLIX U
OyKBEHHbIX BblpaXXeHUN, coaepxalmx pagukansl. BelnonHeHne pacyeToB Mo
dopmynam, coaepxawum  pagukanbl,  OCYLWECTBNsAss  Heobxoanmble
noaCcTaHOBKM 1 NpeobpasoBaHus);

Tema 2.2 PeweHne wuppaumoHanbHbiX ypaBHeHun (OnpenenexHue
PaBHOCUITBHOCTU BbIpaXXeHUN C pagukanamu. PeweHue uvppaumoHanbHbIX
ypaBHeHUn. MeTobl peLueHunn);

Tema 2.3CteneHb C uUenbiMM M OpOBHLIMM MoOKasaTensaAMM,
ceomctea (O3HakOMNeHMEe C TMOHATUEM CTEeNeHU C [OeUCTBUTENbHbIM
nokasatenem. HaxoxaoeHue 3HayeHun cTeneHun. 3anucbiBaHMe KOPHSA N-U
cTerneHn B Buae cTeneHn ¢ OpobHbIM MNokasaTteniem M Haobopor.
dopmynmpoBaHMe  CBOWCTB  CcTeneHen. BbluucrneHne  cTeneHenm C
paunoHanbHbIM nokasaTernem, CpaBHEHWE CTeNeHeNn);

Tema 2.4 Npeobpa3oBaHne BbIpaXEHUN coAepXalmx CTeneHb
(MpeobpasoBaHne YUCHOBbIX W OYKBEHHbLIX BbIpaXEHUW, coaepxalimx
cTeneHn, NpUMeHsisi CBOMCTBA. PelueHne nokasaTesibHbIX YpaBHEHUN);

Tema 2.5 OnpegeneHne norapudpma, CBOWCTBA, pPeELLUEHUE
norapupmmyeckux ypasHeHun (OcHoOBHOe rnorapudmuyeckoe TOXAOECTBO.
[ecatTnyHble W HaTypanbHble norapudpmbl. [lpaBuna [OeucTtsum C
norapucpmamu. [lepexoq K HoBOMYy oOcCHOBaHWMO. OCHOBHblIE CBOWCTBA
norapucmos, peLleHne norapudMmnyecknx ypaBHeHuUn);

Pasgen 3 ®yHKuum n rpadovikm;

Tema 3.1 PyHKUMSA, HEMPEPLIBHOCTb (PYHKLUUK, CBOMCTBA (OYHKLUM
(O3HakomMneHne C MNOHATUEM MEepeMEHHON, npumMepamMu 3aBUCUMOCTEN
Mexagy nepemeHHbiMU. O3HaKoMIeHne ¢ NoHATUeM rpaduka, onpeneneHve
NPUHAONEXHOCTU TOYKM rpadouky yHkumn. OnpegeneHne no opmyrne
npocTtenwen 3aBUCUMOCTU, Buaa ee rpaduka. BolpaxeHue no dopmyne
ogHon nepemeHHon d4epe3 Apyrne. O3HakomrieHne C onpegerneHnem
dyHKUMKN, dopmynupoBaHue ero. HaxoxgeHue obnactn onpegeneHvss u
obnactn 3HayeHun yHKkuMn. WccnegosaHve YHKUMA W NOCTpPOEHUE
rpacmkoB aneMeHTapHbIMU MeTogamu. OcHoBHble cnocobbl
npeobpasoBaHnd rpadmKoB, X MOCTPOEHNE N YTEHME);



Tema 3.2 O6paTHble dyHKUMN (A3ydeHne noHATUS obpaTHon
dyHKUMK, onpedeneHne eé Buaa M nocTtpoeHune rpaduka obpaTHom
dyHKuMn.  HaxoxpgeHune obnactm onpegeneHnss n obnactm 3HayveHun.
[MpuMmeHeHne CBOMCTB (PYHKUUM MpU MUCCefOBaHUM ypaBHEHUN U peLleHnn
3agay Ha akcTpemym. O3HaKOMIEHNE C MOHATUEM CIOXHOW (PYHKLMN);

Tema 3.3 CTteneHHble, nokasaTtesibHble,  norapudpmMmuyeckmne
QyHKUMM  (BbluMcrneHne 3HavyeHun QYHKUUMKA MO 3HAYEHUD aprymeHTa.
OnpegeneHve nNOMOXeHNA TOYKM Ha rpadmke NO ee KoopauHaTam U
HaobopoT. Mcnonb3oBaHMe CBOWMCTB (YHKUUK ON9 CpaBHEHUA 3HAYEHWUN
cteneHen 1 norapudomos. [MocTpoeHne  rpadpMKoB  CTEMNEHHbIX,
nokasaTesibHbIX U norapudMmnyecknx yHKUURn);

Pasgen 4 OCHOBbI TPUFOHOMETPUN;

Tema 4.1 PagnaHHaa mepa yrnoB (/3yyeHne pagmaHHoro metoda
N3MEepPEHNa yrroB BpaLleHUss U UX CBA3M C rpagycHon mepon. N3obpaxeHune
YrroB BpalWeHUA Ha OKPYXXHOCTW, COOTHECEHWEe BeNnuYuHbl yrna c ero
pacnosiokeHvem. dopmynupoBaHue orpeneneHun TPUroHOMeTPUYECKUX
QYHKUMA 4N YrnoB  NoBOopoTa WM OCTPbIX  YINOB  NPSIMOYrOSIbHOro
TpeyronbHuKa n 06bACHEHME X B3aUMOCBA3N);

Tema 4.2 OCHOBHbIE TPUrOHOMETpPUYECKME ToXOecTBa
(MpnMeHeHne OCHOBHbLIX TPUrOHOMETPUYECKUX TOXOECTB ANA BblYMCIIEHUS
3Ha4YeHUN TPUTOHOMETPUYECKUX YHKUMMA MO oAHOM n3 Hux. W3ydeHue
OCHOBHbIX (popMyn TpuroHomMeTpuun: dOpMyrbl  CroXeHus, opMyrbl
ABOWVHbIX n MOJSTOBUHHBIX Yrros, npeobpasoBaHus CYyMMb
TPUTOHOMETPUYECKUX (PYHKUUN B Npou3BeeHne U Npou3BeeHus B CyMMYy;
npumMeHeHne oopMys ONA YNPOLEHUs TPUroHOMETPUYECKOTO BblpaXeHUs u
BbIYMCIIEHUSA €ro 3Ha4YeHus);

Tema 4.3 TpuroHomeTpudeckme pyHkumm (Obnacte onpeneneHns
obnacTb 3Ha4yeHUM TPUrOHOMETPUYECKUX QYHKUMIA. DYHKUUKM Yy=SinX W
y=COSX, MUX CBOWCTBA, rpadoukn. PyHKUuM y=tgx n y=ctgx, ux cBonCTBa
rpadoukmn);

Tema 4.4 MpocTble TPUroHOMEeTpU4ecKne ypaBHeHUs n
HepaseHcTBa (PelweHne no dopmynam u TPUrOHOMETPUYECKOMY Kpyry
NPOCTENLLMX TPUrOHOMETPUYECKNX YPaBHEHUW. YMEHNE OTMeYaTb Ha Kpyre
peleHnss MPOCTENLLNX TPUTOHOMETPUYECKNX HEPABEHCTB);

Tema 4.5 ObpaTHble TPUroHOMETpPUYECKNE doyHKUMN
(O3HakoMneHne C MnoHATMEM O0BpaTHbIX TPUTOHOMETPUYECKUX DYHKLUN.
N3yyeHne  onpeneneHumn apKCuHyca, apKKoCuHyca, apKTaHreHca,
apKKoTaHreHca u4ucna, opmynupoBaHue ux, nsobpaxeHne Ha eguHUYHOW
OKPY>KHOCTU, MPUMEHEHME NPU PELLEHUN MPOCTENLLNX YPaBHEHUN);

Tema 4.6 Metoabl pelweHna TPUrOHOMETPUYECKUX YpaBHEHUM
(MpumeHeHMe oOWMX MEeTOOOB peLleHns ypaBHeHU (nNpuBegeHue K
NMMHENHOMY, KBagpaTHOMY, METO[ pPasfoXeHUs Ha MHOXUTENU, 3aMeHbl
nepemMeHHON) Npu peLueHnn TPUroHOMETPUYECKNX ypaBHEHUN. [pnmMeHeHne
OCHOBHbIX TPUrOHOMETPUYECKMX (POPMYN NpU  peLleHnn ypaBHEHWUMN.
OpgHopoaHble ypaBHEHUS);

=

=



Pasgen 5 Havyana matematndeckoro aHanumaa,

Tema 5.1 [NocneposartenbHOCTW, nNpeden nocrenoBaTesibHOCTU
(O3HakoMMeHMe C NOHATMEM YMCIIOBOW NOCrenoBaTeNibHOCTU, cnocobamu ee
3agaHn4, BblYUCNEHUAMN ee yrneHoB. O3HaKoMIeHWe C NOHATUEM npegena
nocnegosaTenbHOCTU. O3HAKOMIIEHNE C BblYUCIIEHNEM CYMMbl 6ECKOHEYHOro
YNCMNOBOro psAa, Ha NpUMepe BblYUCIEHUS CyMMbl 6eCKOHEYHO yObiBatoLLen
reomeTpuyeckon nporpeccun. PelieHne 3agad Ha npuMeHeHue opmynbl
CyMMbl 6eCKOHEYHO ybbIiBaloLLEN rTEOMETPUYECKON NMPOrpeccumn);

Tema 5.2 NpownsBoaHas, BblYUCIIEHNE Nnpown3BOaHOM
(O3HakomMneHne c NOHATMEM NPou3BOAHOW. N3yyeHne u dopmynupoBaHue
€e MEeXaHW4yecKoro M reoMeTpUYecKoro cmbicna, u3ydeHue anroputma
Bbl4MCNEHUS NPOU3BOHOM Ha MpUMepe BbIYMUCIIEHUS MTHOBEHHOW CKOPOCTU
n yrnosoro koadpduumeHTa kacaTenbHon. CocTaBneHne ypaBHEHUS
KacaTtenobHon B obwem Buae. YcBoeHwe npasBun anddepeHumpoBaHus,
Tabnuubl NPOU3BOAHLIX ANeMeHTapHbIX  (OYHKUUW  NpuMeHeHne N4
AndgpdoepeHUmMpoBaHnsa  (PYHKUMN, COCTaBfeHUs YpaBHEHWS KacaTeslbHOW.
N3yyeHne Teopem O CBA3W CBOWCTB  (PYHKUMM UM NPOU3BOLHOWN,
doopmynmpoBKa unx);

Tema 5.3 lNpunoxenuna npoussogHon (INpoBedeHne C NOMOLLbLIO
NpPOn3BOAHOM NUccrnenoBaHnsa OYHKLMN, 3aaHHON OOPMYSION. YCTaHOBMEHNE
CBA3N CBOWUCTB (PYHKUMW W NPOU3BOAHOM MO uX rpadukam. [NpumeHeHue
NPOM3BOOHOM AN  peleHna 3ajady Ha HaxoxgeHue Haumbornbliero,
HanMMeHbLLUEro 3Ha4YeHus U Ha HaxoXaeHne 3KCTpeMyma);

Pasgen 6 VHTerpan n ero npumMeHeHue;

Tema 6.1TMoHATME wHTerpana (O3HaKkoMMiEHNME C MNOHATUEM
WHTerpana u nepsoobpasHon. [MoHaTMe nepBoobpa3HOM M €€ OCHOBHOE
CBOMCTBO, CBA3b oOnepaunn anddepeHuMpoBaHUs W UHTErpupoBaHus,
npaBuna HaxoxaeHus nepBoobpasHbix, Tabnuua nepBoobpasHbIX OCHOBHbIX
ANeMeHTapHbIX (OYHKUUI);

Tema 6.2 BoluucneHne wuHTerpana, dopmyna HbtoToHa-JlenbHunua
(M3yyeHne npasuna BblMUCNEHUS nepBoobpasHon M TeopemMbl HbloTOHa-
JlenbHuua. PeweHne 3agay Ha CBA3b NepBOOOpasHOM M ee NPOM3BOLAHOWN,
BblYMCreHNe nepBoobpasHon A AaHHOW OYHKUUK);

Tema 6.3 NpunoxeHna wuHterpana (PeweHne 3agady Ha
NpUMEHeHne wuHTerpana Ans  BblYUCNEHUS  (PUSNYECKUX BENUYUH U
nnowanen);

Pasgen 7 YpaBHeHUS1 1 HEPABEHCTBA;

Tema 7.1 NccnepoBsaHue ypaBHEHUW. PaBHOCUNbHOCTbL YpaBHEHUM
(N3yyeHne Teopun pPaBHOCUITIBHOCTU YpPaBHEHUM W ee MNPUMEHEHUS.
[loBTOpeHMe 3anucu pelleHns CTaHOapTHbIX  YpaBHEHUW, MNpUemMoB
npeobpasoBaHns ypaBHEHUN ANS CBEAEHUSA K CTaHAAPTHOMY YPaBHEHWUIO);

Tema 7.2 PaunoHanbHble ypaBHeHUS W HepaBeHcTBa (PelueHue
pauMoHanbHbIX YypaBHEHWM W HepaBeHCTB. PelweHne ypaBHeHUN n



HepaBeHCTB, C NPUMEHEHNEM BCEX NPUEMOB (PasrfoXeHUA Ha MHOXUTEnNw,
BBEJEHNA HOBbIX HEM3BECTHbIX, NOL4CTAHOBKMW, rpadouyecKkoro Metoaa));

Tema 7.3 VppauunoHarnbHble ypaBHEHUA N HepaBeHcTBa (PelueHue
MppaunoHanbHbIX YpaBHEHUA U HEPABEHCTB, C MPUMEHEHUEM pPasfINYHbIX
crnocobos. O3HakoMsieHne ¢ 06 MMM BONpocamMun peLleHns nppaumnoHanbHbIX
YPaBHEHUN U HepaBEHCTB N UCMOJSIb30BaHME CBOUCTB U rpadukoB PyHKLMN
Npy peLeHnn 3agaHni);

Tema 7.4 NokasaTtenbHble W norapumMunyeckne ypaBHEHUA U
HepaBeHcTBa (PeweHne nokasaTesibHbIX U JIOrapupMmUYecknx ypaBHEHU U
HepaBEeHCTB MO U3BECTHbIM anropuTMam);

Pasgen 8 lNpsamMble 1 NfIOCKOCTU B NPOCTPAHCTBE;

Tema 8.1 lNpsamMass n nNnockocTb B NpocTpaHcTBe (Popmynuposka
NPU3HaKOB  B3aMMHOIO  PacrnosiokKeHUs  MpPAMbIX U MNJSIOCKOCTEWN.
PacnosHaBaHne Ha 4depTexax M MOLENsAX pasfivyHbIX Cny4vyaeB B3aWMHOIO
pacnosioXXeHUs NPsMbIX U MIIOCKOCTEN, apryMeHTUPOBaHMUE CBOUX CYXOEHUN.
dopmynmpoBaHue orpeneneHun, rMpu3HakoB U CBOMCTB NapasnsienbHbIX U
nepneHanKynapHbIX NIIOCKOCTEN, ABYrPaHHbIX N JIMHENHbIX YINOB);

Tema 8.2 PaccTtosiHus B npocTpaHcTBe (PacctosiHMe OoT TOYku O0
nnockocTn. Teopema o Tpex nepneHaukynapax. PacctosHue oT npamoun o
MNNOCKOCTN, MeXAy MIOCKOCTAMU, MeXAY CKpelLnBaoWnuMmnCca npsMbiMu,
Mexay Npon3BOSbHbIMU ouUrypamMmu B NPpOCTPaHCTBE);

Tema 8.3 MNapannensHoe npoekTupoBaHme (I'eomeTpuyeckue
npeobpasoBaHMss MNpPOCTpPaHCTBA: NapanfenbHbI  MEepeHoc, CUMMETPUS
OTHOCUTESNbHO nnockocTu. [lapannenbHoe npoekTupoBaHue. [lnowaab
opToroHanbHown npoekunun. N3obpakeHne NpoCTPaHCTBEHHbIX Uryp);

Pasgen 9 KoopanHaTtbl U BEKTOPLI;

Tema 9.1 [lekaptoBa cuctema «koopguHat (lNpsamoyrosibHas
(oekapToBa) cuctema koopauHat B rnpocTpaHcTtBe. dopmyna pacCTOAHUSA
MeXxay AByMA ToukamMu. YpaBHeHUA cpepsbl, NIOCKOCTU U MPAMON);

Tema 9.2 lNoHAaTne BekTOpa, cBoucTBa (BekTopsbl. [ToHATHE BekTopa
Ha NSIOCKOCTU 1 B NpocTpaHcTee. Moaynb BekTopa. PaBeHCTBO BEKTOPOB);

Tema 9.3 denctBua Hag Bektopamn (CrnoxeHne BEKTOPOB.
YMHOXeHue BeKTopa Ha 4ucro. PasnoxeHue BeKkTopa MO KOOPAWHATHbLIM
BekTopam. KoopauHaTtbl BekTopa. KomnnaHapHble BEKTOpbl. Yron mexay
ABYMs BekTopamu. [poekumsi BekTopa Ha OCb);

Tema 9.4 Metogq «koopauHaT B npocTpaHctBe (CkandpHoe
npoussefeHne BeKTopoB. lMicnonb3oBaHue KoopauHaT BEKTOPOB Npw
peLeHnn MaTeMaTUYEeCKNX U NPUKNagHbIX 3a4a4);

Pasgen 10 MHororpaHHuKN 1 Kpyrible Tena;

Tema 10.1 PaannyHble BuObl MHOrorpaHHuMKoB. [locTpoeHue
cedyeHnn (OnucaHue n xapakTepucTuka pasfmnyHbIX BUOOB MHOMOrpaHHUKOB,
nepeyuncrieHne nx arnemMeHToB U CBOWCTB. M3obpaxeHne MHOrorpaHHMKoOB W
BbIMNOSTHEHNE MOCTPOEHUN Ha N30OpPaKEHUAX MHOrorpaHHUKOB. BbluncneHune
NMNHENHbIX 9NeMEeHTOB W YrroB B MPOCTPAHCTBEHHbIX KOHUrypaumsx,



aprymeHTMpoBaHMe CBOUX CYXOEHUW. XapakTepuctnka u usobpaxeHue
ceyeHusi, pa3BepTKM MHOMOrpaHHMKOB);

Tema 10.2 [Nnowagn noBepxHOCTEN M OOBLEMBLI MHOrOrpaHHMKOB
(N3yyeHne dopmyn  Ond  BblYUCIIEHUA  Mnowagen  NoBEepXHOCTEN
MHororpaHHukoB. OB6bEM UM ero wuamepeHue. dopmynbl obbéma Kyba,
NPAMOYrofibHOro napannenenunena, npuamel, nupamnabl. PelweHne 3agad ¢
NPUMEHEHNEM COOTBETCTBYIOLLMX POPMYST 1 (PpaKTOB U3 NNaHUMETPUN);

Tema 10.3Bugbl Ten BpaweHun. [locTpoeHne  cevyeHumn
(OsHakomneHne C Bugamum Ten BpaweHusi, dOpMYyNIMpoBaHUE  UX
onpegeneHvin u ceBoucTB. dPopmynupoBaHMe TeOpeM O CcevYeHun Liapa
MNNOCKOCTLIO UM MSIOCKOCTK, KacaTesibHoM K cdoepe. XapakTepucTuka U
n3obpaxeHne Ten BpalleHUs, UX pa3BepTKn, cevyeHus. PelleHne 3agad Ha
NOCTPOEHNE CEYEHUMN, BbIYUCIEHWE ONNH, PacCTOSIHWK, YroB, nrowagen.
[MpMeHeHne CBOMCTB CMMMETPUM NPU pelleHnn 3agad Ha Tena BpalleHus,
KomOuHauuio Ten. W3obpaxeHne OCHOBHbIX KPYrfbIX Tesl, BbINOSIHEHME
PUCYHKa MO YCIOBUIO);

Tema 10.4 Mnowagn nOBEPXHOCTEN W OOBLEMBI KPYMMbIX Ten
(A3yyeHne opmyn Ona BbIMUCIIEHUS NfoWagen MNOBEPXHOCTEN KPYribiX
Ten. WHTerpanbHaa dopmyna obbéma. Popmynbl 0b6bEMaA uMNUHAPA,
KOHyca, Lwapa. PeweHne 3agad Ha nNpuMeHeHne dOpPMYJST BblYMUCIIEHUSA
00beMOB 1 nrioLagen NoBepXHOCTEN KPYIIibIX Ten);

Pasgen 11 KombuHaTopuka;

Tema 11.1 OCHOBHble NOHATUS KOMBUHaTopukn (M3yyeHne npasBun
KOMOMHaTOPUKN U MPUMEHEHNE UX MNPU peLleHn KOMOWHATOPHbLIX 3ajau.
OsHakomrieHMe ¢ NOHATMAMW U dopMynamMuM  KOMBUHaTOPUKMK:
pasMelleHnaMU, coYeTaHusaMU, nepectaHoBkamu. PelleHune npakTudeckux
3agay C UCrnonb3oBaHNEM MOHATUI N NpaBuU KOMOUHATOPUKK);

Pasgen 12 3nemMeHTbl Teopunm BEPOSTHOCTEM M  MaTeMaTUYeCKOW
CTaTUCTUKW;

Tema 12.1 Knaccundeckoe onpegeneHne BepPOSTHOCTU, CBOMCTBA,
TeopeMbl O CyMMe W npousBegeHun BeposaTHocTen. 3apaudn (A3yyeHue
Knaccu4yeckoro ornpeneneHus BEpOATHOCTU, CBONCTB BEPOSATHOCTU, TEOPEMBI
O CymMme Wu npousBedeHUn BepodaTHocTen. PaccmoTtpeHne npumepoB
BblYMCIEHNSA BEPOSATHOCTEN. PelueHne 3agad Ha BblYMCIIEHNE BEPOATHOCTEN
cobbITUn);

Tema 12.2 YncnoBble  OaHHbIE n MX  XapaKTepUCTUKK
(O3HakomMneHne € nNpeacTaBfieHMEM  YUCMOBbIX  AaHHbIX UM UX
Xapaktepuctmkamu. PelueHne npaktnyecknx 3agad Ha obpaboTky YMCroBbIX
AAHHbIX, BbIYUCIIEHNE UX XapaKTEPUCTUK).

5 NepeyeHb TeM NeKunn

Ne paspgena / Tembl . T OEeMKOCTb
pasA TeMbl nekuuun PYA ’
ANCLUUNNUHbI akadeM.4ac

Paspen 1. Pa3Butre noHaTtus o yncne | 2




Pasgen 6. WHTerpan u ero o
NPUMeEHeHNEe

Paspgen 12. AnemMeHTbl Teopun
BEPOATHOCTEN N 2
MaTemMaTu4eckomn
CTaTUCTUKK

UToro: 6

6 NMepe4yeHb TeM NPaKTUYECKUX 3aHATUMN (CEMMHapPOB)

Ne pasgena / Tembl

TeMbl NpakTU4YeCKNX

TpyRoeMKoCTb,

ANCLUNIIUHBI 3aHATUMX (CeMMHapoB) akadem.4yac
Paspen 6;
Tema 6.1; WHTerpan u ero
_ 2
Tema 6.2; npUMeHeHne
Tema 6.3.
UTtoro: 2
7 Nepe4yeHb TeM nabopaTopHbIX paboT
Ne paspgena/ Tembl TeMbl nabopaTopHbIX TpyAoeMKoCTb,
ANCLMNIIUHbBI paboTt akadem.4yac
Omcymcmeytom
UTtoro: 0
8 MNMepeyeHb TeM KypcoBbIX pabdoT (NpoeKToB)
Ne paspena/ Tembl Tembl KypcoBbIX paboTt TpyaoeMKoCTb,
AUCLUUNNUHDI (npoekToB) akadem.4ac
Omcymcmeyrom
UTtoro: 0

9 Buabl camocTosiTeribHOW paboThbl

TpyAoeMKocTb, akadem.4yac

Ne paszgena/ Tembl Buabl camocTosiTenbHON B chopme
AUNCLUMUNIINHBI paboTbl BCero npakTuyecKkom
NoAroToBKM
Paspen 1; 1. 3y4eHne
Tema 1.1; TeopeTnyYeCcKoro
Tema 1.2. MaTepwana; 32
2. [NMpoxoxaeHune
TECTUPOBaHUS.
?:;,ge;ﬁ, 1. N3yyeHne
Tema 2_21 TeopeTnyeckoro
Tema 2_33 mMaTtepuana; 64
Tema 2_41 2. [MpoxoxaeHune
Tema 2_5i TECTUPOBAHUA.
Paspen 3; 1. 3y4eHne
Tema 3.1; TeopeTnyYeCcKoro 64
Tema 3.2; MaTepwuana;




Tema 3.3.

2. NpoxoxaeHue

TECTUPOBaHUS.
Pasgen 4;
Tema 4.1; 1. N3yyeHne
Tema 4.2; TeopeTnyYecKoro
Tema 4.3; mMaTtepuana; 64
Tema 4.4; 2. [MpoxoxaeHune
Tema 4.5; TeCTMPOBaAHUS.
Tema 4.6.
Paspen 5; 1. N3yyeHne
Tema 5.1; TeopeTnYecKoro
Tema 5.2; MaTepuana; 21
Tema 5.3. 2. [MpoxoxaeHune
TECTUPOBaHUS.
Paspen 6; 1. 3y4eHne
Tema 6.1; TeopeTnyYecKoro
Tema 6.2; MaTepwana;
Tema 6.3. 2. MNogroToBkKa K 22
NPakTU4eCKOMY 3aHATUIO;
3. MNMpoxoxaeHune
TECTMPOBAHMSI.
Paspen 7; 1. N3yyeHne
Tema 7.1; TeopeTnYecKoro
Tema 7.2; mMaTtepuana; 24
Tema 7.3; 2. [MpoxoxaeHune
Tema 7.4. TECTMPOBAHUS.
Paspen 8; 1. 3y4eHne
Tema 8.1; TeopeTnyYecKoro
Tema 8.2; mMartepuana, 22
Tema 8.3. 2. [MpoxoxaeHune
TECTMPOBAHUSI.
Paspen 9; 1. N3yyeHne
Tema 9.1; TEeopeTMUYeCcKoro
Tema 9.2; MaTepuana; 22
Tema 9.3; 2. [MpoxoxaeHune
Tema 9.4. TECTMPOBAHUS.
Paspnen 10; 1. 3y4eHne
Tema 10.1; TeopeTnyYecKoro
Tema 10.2; mMartepuana; 22
Tema 10.3; 2. [MpoxoxaeHune
Tema 10.4. TECTMPOBAHUS.
Paspen 11; 1. N3yyeHne
Tema 11.1. TEopeTUYecKoro
MaTepuana; 18
2. [MpoxoxaeHune
TECTUPOBaHMUS.
Paspen 12; 1. 3y4eHne
Tema 12.1; TeopeTnyYecKoro
Tema 12.2. MaTepuana; 18

2. [MpoxoxaeHune
TECTMPOBAHUS.




KoHmporib [loG2omoska K 3K3aMeHy 9
KoHmporib [Nodzomoska Kk 3a4émy 4
WUTtoro: 406

10 YyeOHO-meTOOAMYECKOE U UHDpOPMALUOHHOE oObecnevyeHue
y4eOHOW AUCLUMIIUHDI

a) oCHOBHas nuTeparypa:

1 bawmakoB, M. W. Martematnka : y4yebHUMK [Ona CTyOeHTOB
ydypexgeHun cpegHero npodeccuoHanbHoro obpasoBanHusa /| M. W.
bawmakoB. - 10-e u3g., crep. - MockBa : Akagemunsa, 2023. - 256 c. -
(MpodeccmoHanbHoe 06-pasoBaHue). - ISBN 978-5-0054-1013-9.;

2 bawmakos, M. . MaTtemaTuka: 3agadvHuk : y4yebHoe nocobue ans
ClMNo / M. 1. bawmakos. - 6-e u3g., crep. - Mockea : Akagemusi, 2022. - 416
c. : un. - (NpodeccnoHansHoe obpasoBaHue). - ISBN 978-5-0054-0474-9.;

3 bawmakos, M. W. Matematuka : y4yebHUK [N CTyOEeHTOB
yuypexgeHun cpegHero npodpeccuoHanbHoro obpasoBaHus [/ M. .
Bbawwmakos. - 7-e
n3g., crep. - Mockea : Akagemus, 2020. - 256 c. - ([NpodeccnoHanbHoe
obpasoBaHue). - ISBN 978-5-4468-9556-4. — URL: https://academia-

moscow.ru/reader/?id=477386&demo=Y (gata obpawieHus: 14.04.2024).
0) pononHuUTenbHasa nuTepartypa:

1 Koanos, B. B. MatemaTuka : anrebpa n Ha4ana matemMaTndeckoro
aHanusa, reomeTpus : ydebHumk ans 10 knacca obueobpasoBaTenbHbIX
opraHusauun. basosbin 1 yrnybnéHHein yposHu / B. B. Kosnos, A. A.
HukutuH, B. C. benoHocoB un ap. ; nog pea. B. B. Kosnosa n A. A. HukutumHa.
- 4-e n3g. - Mocksa : OO0 "Pycckoe cnoso - y4ebHuk", 2020. - 464 c. (PIroC.
MHHOBaumoHHas  wkona) - ISBN  978-5-533-01648-3. -  URL:
https://www.studentlibrary.ru/book/ISBN9785533016483.html (naTa
obpaweHunsa: 14.04.2024);

2 lWabyHuH, M. . MaTtemaTtuka : nocobue ans noctynarLwwmnx B By3bl /
LHabyHuH M. WU. - MockBa : Jlabopatopusi 3HaHumn, 2020. - 747 c. Cuctem.
TpeboBaHua: Adobe Reader Xl ; akpan 10". - ISBN 978-5-00101-902-2. —
URL: https://www.studentlibrary.ru/book/ISBN9785001019022.html  (gaTta
obpaweHus: 14.04.2024);

B) pecypCcbl WH(pOPMALUNOHHO-TENIEKOMMYHUKALUNOHHON  CeTHU
«MHTepHeT»:

1 KOHCynbTaHT CTygeHTa : 9NeKTpOHHO-OubnmnoteyHas cuctema /

OO0 «KOHCYJIbTAHT CTYOEHTA». — Mockea, [200 - ]. — URL:

http://www.studentlibrary.ru. — Pexum poctyna: gna  aBTopusmp.
nonib3oBartesnen;
2JIAHb : 9nekTpoHHO-6MbGNMoTeyHass cuctema :  [Konnekuus

«UHxeHepHo-TexHnyeckne Haykmy] / OO0 «M3gaTtenbcTtBo JIAHbY. — CaHKT-
MeTepOypr, [200 — ]. — URL: http://e.lanbook.com. — Pexum goctyna: ans
aBTOPU3NP. NONb3oBaTENEN;




3 HAYYHAA SNEKTPOHHAA BUBITMOTEKA eLIBRARY.RU : 6a3sa
AaHHbIX / OO0 «H3Bb». — Mocksa, [200 — ]. — URL: http://elibrary.ru. — Pexum
AocTyna: no Noanucke;

4 ObpasoBaTtenbHas nnatcdopma HOPAUT / OO0 «3neKkTpoHHOE
naaatensctso KOPAUT». — Mocksa, [200 — ]. — URL: https://urait.ru. — Pexxum
AocTyna: ong aBTopuanp. nonb3oBaTenen;

5 YHuBepcuteTckasa ombnmoTteka oHNamH : 3aNeKTPOHHO-OnbnnoTeyHas
cuctema / OOO «Owupekt-Megmna». — Mockea, [200 — ]. — URL:
https://biblioclub.ru. — Pexum goctyna: ona aBTopusunp. nosnib3oBaTtenemu;

6 OnekTpoHHaa 6ubnuoteka // Hay4dHO-TexHu4eckass GubnunoTeka

cuoriny : CawuT. - HoBOKy3HeLK, [200 - ] - URL:
http://library.sibsiu.ru/LibrELibraryFullText.asp. — Pexum pgoctyna: ans
aBToOpPU3NP. nonb3oBaTenemn. — URL:

https://library.sibsiu.ru/LibrELibraryFull Text.asp;
7 OnekTpoHHaa 6ubnunoteka Magatenbckoro ueHtpa «Axkagemusay /

MM bBypueBa AHTOHMHa [leTpoBHa. — Mockea, [200 ? ]. — URL:
https://academia-library.ru. - Pexum pgoctyna: gna  asBTopusmp.
nosib3oBartesnien;

8 OnekTpoHHble nepuoguyeckne usgauma VIBUC : yHuBepcarnbHas
6asa gaHHbix / OO0 «MBUC». — Mocksa, [200 — ]. — URL: http://eivis.ru. —
Pexxum goctyna: no noanucke;

9 ONeKTpoHHbIN KaTanor : cant / Hay4Ho-TexHudeckass Gubnuorteka
Cuolr'ny. — HosokysHeuk, [199 — ]. — URL: http://libr.sibsiu.ru. — URL:
https://libr.sibsiu.ru.

r) NMUEeH3NOHHOe U CBOOOAHO pacnpocTpaHsieMoe MporpamMmmMHoe
obecneyeHune:

- 7-2ip;

— Adobe Acrobat Reader;

— Astra Linux Special Edition;

— Kaspersky Endpoint Security;

— Microsoft Office;

— Microsoft Windows;

— OnlyOffice;

— P7-Odpuc.

A) 6a3bl AaHHbIX U UH(POPMaLMOHHO-CNPaBOYHbIe CUCTEMbI:

1 TAPAHT : cnpaBouyHo-npaBoBasa cucrema / OOO «[1paBoBon LEHTP
«"apaHT». — KemepoBo, [200 — ]. — Pexum pgoctyna: KOMNblOTEpPHAA CeTb
Cu0. roc. nHgycTp. yH-Ta.;

2 KoHcynbTaHTlInoc ' cnpaBoyHo-npaBoBasi cuctema [/ OO0
«MHopmaumoHHbin ueHTp AHBUK». — HoBoky3Heuk, [199 — ]|. — Pexum
AOoCTyna: KOMMbloTEPHas ceTb bnbnmnotekn Cnb. roc. HAYCTP. YH-Ta.;

3 TexakcnepT : WH@OpPMaLUMOHHO-cnpaBodHasa cuctema [/ OOO
«'pynna komnaHun «Kopekc». — Kemeposo, [200 — ]. — Pexum poctyna:
KoMmnbtoTepHas ceTb Cnb. roc. MHOYCTP. YH-Ta.




11 MaTtepmanbHO-TeXHUYEeCKoe obecnevyeHne y4eoHOM AUCUUNINHbBI

MaTtepunanbHo-TexHn4yeckoe obecrneyeHne y4ebHOM  OUCLMMINHBI
BKMOYaeT y4yebHble ayguTopum Onsi NPOBEAEHUs 3aHATUM BCEX BWOOB,
NpeaycMOTPEHHbIX y4yebHbIM nnaHom, B TOM yucne:
- y4ebHy0 ayauTopuio ONs npoBedeHus nekumin, obopyaoBaHHyH ydyebHoum
AOCKOW, KOMMbIOTEPHOMW TEXHWKOM C BO3MOXHOCTbIO MOOKIMIOYEHNA K
NHPOPMaLNOHHO-TENEKOMMYHUKALMOHHOM cetn «HTEepHeT» "
obecneyeHnem OCTyNa B 3MEKTPOHHYO MHpOpMaLMOHHO-06pa3oBaTenbHyo
cpeay, akyCTUYeCKON CUCTEMOM, IKPAHOM U MyIbTUMEAUAHBIM NPOEKTOPOM;
- KabuHeT «MaTemaTukny ONA  NPOBEAEHUS MNPaKTUYECKUX 3aHATUN,
OCHaLLEHHbIN cpeacTBaMn 00yYeHus.

Paboyas nporpamma gucuMnMHbI COCTaBfieHa B COOTBETCTBUWU C
TpeboBaHnamm droc COO u drocC Cro no npodgeccun 27.01.01
«KoHTponep nameputenbHbIX NpnbopoB».

CocTtasutenb(n):

npenogasatenb KysbmuHa HOnna HOpbeBHa (YHUMBEPCUTETCKUM
Konnemox);

npenogasatens 1  kateropum PaxeBa Hatanba UropesHa
(YHUBEPCUTETCKUI KONNegx);

npenogasaTenb BbiCllen kaTteropun bananHunk EBreHus HukonaesHa
(YHUBEPCUTETCKUIN KONneax).

Pabouyas nporpamma AMCUMNMMHBLI PacCMOTpPeHa W yTBEPXAEeHa Ha
3acenaHum NMegarornyeckoro coBeta YHMBEPCUTETCKOIO KOMnemxa.



MpunoxeHue

AHHOTaAUUA
paboyen nporpamMmmbl AucumnnuHbl «MaTemaTuka»

no npoceccumn
27.01.01 «KoHTponep nameputenbHbIX NpUboOpoB»
chopma o6yueHnsa — 3ao4Hasa hopma

1 Llenn n 3agaum ocBOEHUA Y4eOHON ANCLMUNIIUHBI

Llenamn yyebHOM ANCUNNNNHBI ABSIOTCA:

— obecrneyeHne cHOPMUPOBAHHOCTU NPEACTaBlEeHUA O MaTeMaTuke
Kak 4acTu obluievenoBeveckon KynbTypbl, YHMBEPCASIbHOM S3blKe
HayKu, NO3BONAIOLLEM ONUCBIBATb U N3yYaTb pearibHble NpPoLecchl U
SBMIEHUS; YMEHUIA MPUMEHATb MOSyYEHHbIE 3HaHUS MNPU peLlEeHnn
pasnn4yHbIX 3agau.

3agavyamum y4ebHoM QUCUMNIIMHBI ABNAKTCS:

— (popmupoBaHne npeactaBneHMn O  coumarnbHbIX,  KyNbTYPHbIX
NCTOPUYECKNX  dpakTopax CTaHOBMNEHUSN MaTeMaTUuKu, 0
HeobXxoaUMOCTM KONMMYECTBEHHOro aHanuia, o6 mgeax n mertogax
MaTeEMaTUKM U MaTEMaTUYECKOrO MbILUSTEHWS;

— pasBUTUE HaBbLIKOB MWCMNOSIb30BaHUA MaTemMaTUyecknux wuagen u
MeTO40B rnpogeccrnoHarnbHON OeATENbHOCTY,

— pasBUTME NOrMYEeCcKoro, anropuTMMYecKoro u maTtemMaTUyecKoro
MbILLIEHNST OBy4YaroLmMXCs.

2 MecTto yuyebHOM aucuunnmHbl B cTpyktype OOl no npoceccun
YyebHas gucumninnHa oTHOCUTCS K NpodounbHbIM Y4eOHbIM

ancuunnuHam obueobpasosaTtenbHoro unkna OOl no npodeccum 27.01.01
«KoHTponep nameputenbHbiXx NpnbopoB».

YyebHasa gucumnnmHa 6asnpyeTtcs Ha npeaBapuTenbHOM YCBOEHUM

obyyaroLmMmMmncs y4ebHbIX OUCLMNIIVHE

— NHxeHepHasa rpadomka.
YyebHasa gucumnnmHa ONOSTHAET YMEHUs N 3HaHWA, nosflydaemMble no

OAHOBPEMEHHO N3y4yaembiM 1N nNocsieayroumnm y‘-le6HbIM ancuunimHam:

— NHdopmaTuka;
— Pusuka.

3 MnaHnpyemble pe3ynbTaTbl 0Oy4eHUA No y4eOHOU AUCLUNINNHE
Mpouecc M3yvyeHna yy4yebHOM OUCUUNIMHBI HamnpaBneH Ha (opMupo-

BaHWE INNYHOCTHbIX, MeTanpeaMeTHbIX U npeameTHbix pesdynbtatoB OrOC

COO0.

JInyHOCTHbIE pe3ynbTaTbl:



—rOTOBHOCTb K  Tpydy, OCO3HaHMe UEHHOCTM  MacTepcCTBa,
Tpyaontobue;

—TOTOBHOCTb K aKTUBHOW [OEATENbHOCTU TEXHOMNOIMMYEeCcKon U
coumanbHOM  HanpaBfIEHHOCTU, CMOCOBHOCTb  MHULUMMPOBATD,
NnaHMpoBaTb U CaMOCTOATENbHO BbIMOSTHATE TaKy AeATEeNbHOCTb;

— MHTEpEeC K pasnnyHbiM cdepam npodeccnoHarbHON AeATENbHOCTH,
yMEHMe coBepllaTb OCO3HaHHbLIN BblbOp Oyayuwen npodeccum u
peanu3oBbiBaTb COOCTBEHHbIE XXN3HEHHbIE NaHbl;

— FOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUd 1 camMoobpas3oBaHUMIO Ha
NPOTSXKEHNN BCEWN XKUBHU;

— c(popMMpPOBaAHHOCTb MUPOBO33pPEHNS, COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO pasBUTUS HaykMn W  OOLLECTBEHHOM
NpakTUKKM, OCHOBAHHOIO Ha Auanore KynbTyp, CHOCOOCTBYHOLLENO
OCO3HaHUI0 CBOEro MecTta B MOSIUKYbTYPHOM MUPE;

— CNOCOBHOCTb OUEHMBaTb CUTyaumto M MNPUHUMATb OCO3HaHHbIE
peweHnsi, OpPUEHTUPYACb Ha MoparibHO-HPaBCTBEHHbIE HOPMbl U
LLEeHHOCTMW.

MeTanpeameTHble pe3ynbTaThl:

— camocToATeNbHO OOpMynMpoBaTb M akTyanuampoBaTb npobremy,
paccmaTpuBaTb ee BCECTOPOHHE;

— yCTaHaBnNuBaTb CYWECTBEHHbIA TMPU3HaAK WAWM OCHOBaHUS OnNs
cpaBHeHwUs, Knaccudukaumm n obobLLeHuns;

— onpegensitb Lenu OesTenbHOCTU, 3agaBaTb NapaMeTpbl U KpUTepum
NX JOCTUXKEHUS;

— BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPEYMHA B paccMaTpuBaeMbIX
ABNEHUSAX;

— CMOCOBOHOCTb N FOTOBHOCTb K CaMOCTOSTENbHOMY MOUCKY METOAOB
peLweHns npakTuyecknx 3agad, NPMMEHeHMo pasfnyHbIX MEeTOO0B
NO3HAHUA;

— (popMupoBaHMe HayyHOro TunNa MbIWSEHNA, BrlageHUe Hay4yHOW
TEPMUHONOINEN, KITIOYEBBLIMU MOHATUSMU U METO4AMM;

— CTaBUTb " dopmynupoBaTtb COOCTBEHHbIE 3agaum B
obpasoBaTenbHON AeATENBbHOCTU U XXN3HEHHbIX CUTYaLUUSIX;

— BbIIBNATb  MPUYNHHO-CNEACTBEHHbIE CBA3W U akTyanusmpoBaTb
3ajady, BblgBuraTb rmnoTesy ee pelleHnd, HaxoguTb aprymMeHTbl
AnNga gokasatenbCTBa CBOUX YTBEPXAEHWUW, 3aaBaTb NapamMeTpbl U
KpUTEpPUU peLleHuns;

— aHanM3npoBaTb NOMYYEHHbIE B XO4€ peLleHns 3agayvm pesynbTaThl,
KPUTUYECKN OueHMBaTb WX OOCTOBEPHOCTb, MPOrHO3MpoBaTb
N3MEHEHNE B HOBbIX YCNOBUAX;

— BNnageTb HaBblkaMK NonyyvyeHna NHGPOpPMaLnm N3 UCTOYHUKOB pPasHbIX
TUMOB, CaMOCTOATENbHO OCYyLLEeCTBNATb NOWUCK, aHanus,
cuctemaTmsaumio M MHTepnpeTauuio  UHgopMaunum  pasnnyHbIX
BNOOB U (hopM npeacraBneHus;



—NOHMMaTb U  UCNOMb3oBaTb MNpeuMmyllecTBa KOMaHOHOM W
nHanBuayanobHon paboTsl;

— CaMOCTOATENbHO OCYLECTBMATL MNO3HaBaTESIbHYIO [OeATEeSIbHOCTb,
BbISIBNSATE Npobnembl, CTaBuTb M PopMynmpoBaTb COBCTBEHHbIE
3agaum B oOpasoBaTeNnbHOW OEeATENbHOCTM U XKU3HEHHbIX
cuTyauusx;

— CaMOCTOSATENBbHO COCTaBNATb NfiaH pelueHnsa nNpobrembl ¢ y4yeToMm
NMEIOLLINXCS pecypcos, COBCTBEHHbLIX  BO3MOXHOCTEN n
npeanoyYTeHun;

— jenatb 0OCO3HaHHbIM BblbOp, aprymeHtupoBaTb ero, 6paTb
OTBETCTBEHHOCTb 3a pPeLUeHue;

— cnocobctBoBaTb  (POPMUPOBAHUID U MPOSABIEHUIO  LLUMPOKOM
apyanumum B pasHblix obnacTsx 3HaHUKW, MOCTOSHHO NOBbIWATL CBOW
obpasoBaTenbHbIN N KyNbTYPHbIA YPOBEHb.

NMpeameTHble pe3ynbTaThbl:

— yMeHue ornepupoBatb MOHATUAMWU:  OnpegerieHne, akcumoma,
TeopemMma, CneacTevMe, CBOWCTBO, [MpPU3HaK, [doKas3aTenbCTBO,
paBHOCUIbHbIE (POPMYSIMPOBKKM; YyMEHNE hopMynnpoBaTb obpaTHoe
N NPOTMBOMOJSIOKHOE YTBEPXAEHWE, NpuUBOAUTL NpUMeEpPbl U
KOHTPNPUMEpPBI, UCMOSIb30BaTb METO MaTeMaTU4eCKon WHAYKLMUN;
NpOBOANTL [OKa3aTesSibHble pPacCyXOeHna npu pelueHun 3apgad,
OLleHMBaTb NTOrMYECKYH0 NPaBUITIbHOCTb PaCCY>XAEHWUN;

— YMeHue onepupoBatb MOHATUAMWU: MHOXECTBO, MNOLAMHOXECTBO,
onepauuvM Hag MHOXeCTBaMW, YMEHWe WUCMOoNb3oBaTb TEOPETUKO-
MHOXECTBEHHbIW annapart Ansa onvcaHusa pearibHbIX MpoLeccoB U
ABMIEHUA U NPU peLleHnn 3agad, B TOM Yucne U3 Opyrux y4ebHbix
npeaMeTOB;

— YMeHue onepupoBaTb MNOHATUAMU: rpadp, CBA3HbIN rpad, OepeBo,
LUK, rpadp Ha NNOCKOCTU; yMeHue 3ajaBaTb M OnucbiBaTb rpadbl
pasnuyHbIMM  cnocobamun; wmcnonb3oBatb rpadbl NpUM  peLleHun
3ajav;

— yMeHne  cBob6ogHO  onepupoBatb  MOHATUAMM:  COYETaHue,
nepecTaHoBKa, YMCIIO COYEeTaHWW, 4YUCIIO MepecTaHOBOK;, OWHOM
HbloTOHa; yMeHMe npuUMeHsTb KOMOMHaTopHble  akTbl U
paccyXaeHusa ansa pelleHnsa 3agav;

— YMEeHue onepupoBaTb MNOHATUAMMU: HaTyparibHOE 4ucno, uernoe
4yuncno, OCTaTOK no Moaynio, pauuMoHanbHOe  4uCIo,
nppaumoHanbHoOe YUCNOo, MHOXeCTBa HaTypalbHbIX, LUesblX,
pauMoHarnbHbIX, OENCTBUTENMbHbIX 4YUCES; YMEHMEe WCMOoNnb3oBaTb
NpU3HaKn  OenUMOCTW, HauMeHbwun  obwun  genutens U
HanmMeHbllee obulee KpaTHoe, anroputm EBknvaa npu peleHum
3aja4y; 3HaAKOMCTBO C pasfiMyHbiMM MNO3ULUOHHBIMU CUCTEMaMMU
cUMCreHus;



— yMeHne cBobOAHO onepupoBaTb MOHATUSMWU: CTENeHb C LefibiM
nokasaTenem, KopeHb HaTypasibHOM CTeneHW, CTeneHb C
pauMoHarnbHbiM  rokasaTenem, CTeneHb C  OeNCTBUTESNbHbIM
(BeLLeCTBEHHbIM) NoKasaTenem, fiorapudm vmcna, CUHYC, KOCUHYC U
TaHreHC NPOU3BOSIbHOIO YNCIa;

— YMEeHMe onepupoBaTb MNOHATUAMMU: TOXOECTBO, TOXOECTBEHHOEe
npeobpasoBaHue, ypaBHEHNE, HEPaABEHCTBO, CUCTEMA YPaBHEHU U
HepaBeHCTB, PaBHOCUIbHOCTb YpaBHEHUN, HEpPaBEHCTB N CUCTEM,
pauuoHarnbHble, MppaunoHarnbHble, MnokKa3aTesfibHble, CTeneHHble,
norapumuyeckue, TPUroHOMeTpn4eckme ypaBHeHUsA, HepaBeHCTBa
N CUCTEMbI; YMEHWe pellaTb ypaBHEHUS, HepaBEeHCTBA N CUCTEMbI C
MOMOLLIbIO PasfnYHbIX NPUEMOB; pellaTb YpaBHEHUS, HEpaBEeHCTBaA
N CUCTEMbI C NMapamMeTpoM; MPUMEHATb YpaBHEHUS, HepaBeHCTBa,
NX CUCTEMbl AOSIS pPeLUeHns MaTeMaTuyecKux 3ajad u 3agad us
pasfMyHbIX 06nacTen Haykm 1 peasibHON XNU3HW;

— yMeHne cBoGOAHO onepupoBaTb MNOHATUAMMU: rpaduK YHKLMK,
obpaTHas yHKUMA, KOMNO3MUMA OYHKUMA, NUHenHasa QYyHKUKUS,
KBagpatuyHaa  PyHKUus, CcTeneHHasa  yHKuus C  uenbiMm
rnokasartenem, TPUroHoMeTpuyeckune PyHKUUM, obpaTtHble
TPUroHOMeTpuyeckKme dyHKUMMK, nokasaTenbHas n
norapudgmmyeckasa yHKUUN; yMeHne CTpouUTb rpadoukm pyHKUMN,
BbIMOMHATE  NpeobpasoBaHus  rpadukoB  PYHKUWA;,  yMeHue
ncnonb3oBaTb rpaduknm  PYHKUMA ONS U3YyY4EeHUS MPOLECCOB U
3aBMCUMOCTEN NpU peLLeHnn 3adad U3 apyrux y4ebHbix npeameTos
N N3 pearibHOM XWU3HU; BblpaxaTb oOpMyriamMu 3aBUCUMOCTU MeXAy
Benu4nHamu; ymeHume cBobogHO onepupoBatb  MOHATUAMM:
YEeTHOCTb (PYHKUUM, MNEePUOANYHOCTb (YHKUUK, OrpaHUYEHHOCTb
dyHKUMN,  MOHOTOHHOCTb  (PYHKUWUKW,  OKCTpPEeMyM  OYHKUUWU,
Hanbonbllee N HaMeHbllee 3HaYeHUA OYHKUMM Ha MPOMEXYTKE;
yMeHue npoBoauTb nccregoBaHme oyHKUUK; yMEeHME UCNOSb30BaTh
cBOMCTBA W rpaukm QYHKUMW ONA pelueHus  ypaBHEHWUM,
HepaBeHCTB W 3agjay C napameTpamu; wusobpaxaTtb Ha
KOOpPOMHATHOM  MJIOCKOCTU  MHOXEeCTBa peLleHUn  ypaBHEHUN,
HepaBEeHCTB U UX CUCTEM;

— yMeHune cBobogHO onepupoBaTb NMOHATUAMMU: NOCNefoBaTENbHOCTb,
apudmeTndeckas nporpeccus, reoMmeTpuyeckas  nporpeccus,
beckoHeyHO Yb6bIBaloLaa reoMmeTpuyeckas Mporpeccus; yMeHue
3ajaBaTb nocnegoBaTefibHOCTM, B TOM 4YUCNEe C  MNOMOLLbIO
PEKYPPEHTHbLIX (POPMYIJT;

— YMEHMe ornepupoBaTb MOHATUAMWU. HEMNPEPbIBHOCTb  (PYHKLMN,
acumMmnToTbl rpadomka YHKUMW, nepBas M BTOpas MNpou3BOAHas
YHKUNKN, TEeOMEeTPUYeCcKun u U3NYECKUN CMBbICIT MPOU3BOLHOM,
nepBoobpasHasl, onpedesieHHbI WHTerpan; YMeHue HaxoauTb
acuMnTOTbl rpadouka yHKUUKN, YMEeHWEe BbIMUCNATL MPOU3BOAHbLIE
CYMMbl, MpOuU3BEOEHUs, YacTHOMO W KOMMO3UUMW  (PYHKLUUA,



HaxoOuUTb YypaBHeHWe KacaTenbHoW K rpaduky OyHKUMKU; YyMeHue
MCNonb3oBaTb MPOM3BOAHYID AN UccrneaoBaHus MYHKUMA, Ons
HaXOXXOEHUSI HaAUNyYLIEro pelleHus B MNpuKNadHbiX, B TOM 4ucre
COLUManbHO-3KOHOMUYECKMX U (PU3NYEeCKMX  3agadax, Aansd
onpeaeneHnsl CKOPOCTM W YCKOPEHUS, HaxoauTb nnowaan wu
o6bemMbl uUryp C NOMOLLbI WHTEerpana; MnpUBOAUTb MNPUMEPBI

MaTemMaTU4eCcKoro MOLeNMpoBaHUS C NMOMOLLIbIO
AndpepeHumanbHbIX ypaBHEHNN;
— YMeHne  onepupoBaTb  MOHATUAMMW: KOMIMSIEKCHOE  4u1Cro,

COMpPsDKEHHble  KOMMSIEKCHble  4Yucna, MoAyrfb W apryMeHT
KOMMSIEKCHOrO  4yucra, ¢opma 3anucm  KOMMJIEKCHbIX  Yucen
(reomeTpuyeckasi, TpUroHoMmeTpuyeckasa n anrebpaunyeckas); ymeTb
Npon3BOOUTbL  apudmMeTnyeckne OencTBust C  KOMMNEKCHbIMU
yucnamu;, nNpUBOOUTL MPUMEpPbl  UCMONb30BAHUA  KOMIMMEKCHbIX
Jyuncern,

— YyMeHue cBoOOHO onepupoBaTb NOHATUAMN: cpenHee
apudpmeTndeckoe, MeaumaHa, Haubonbllee U HauMeHbluee
3HayeHuns, pasmax, [gucnepcusi, CTaHOapTHOE OTKIIOHEeHue AJis
OnucaHus YNCNOBbIX AaHHbIX; yMeHune nccrnenosatb
cTaTUCTUYECKNe [JaHHble, B TOM 4ucrne C MNpUMEHEHMEM
rpadpMyecknx MeTOOO0B W 3NEeKTPOHHbIX CPeacTB; rpaduyeckm
nccnegoBatb COBMECTHble HabniogeHWa € MOMOLbIO Auarpamm
paccenBaHns 1 JIMHENHOWN perpeccum;

— YMEHNEe HaxoauTb BEPOATHOCTU COObITUA C  MCMNOSIb30BAHUEM
rpapuyecknx MeToaoB; NPUMEHATb ANs pelleHnsa 3agad opmynbl
CNOXEHUS U YMHOXEHUS BepOATHOCTEW, OpMyrly MNOMHOU
BEPOATHOCTU, doopmyny bepHynnn, KomOuHaTOpHble akTbl U
dopMyrbl; OUeHUBaTb BEPOATHOCTU pearibHbIX COObITUIA; YMEHue
onepupoBaTb MOHATUAMU: CryyYyarHas BenuyuHa, pacnpegerneHuve
BEPOATHOCTEN, MaTemaTMyeckoe OXuhdaHuwe, aucrnepcusa  u
CTaHgapTHOE OTKIMOHEHWEe  CrnyyYyamHOW  BenUYUHbI,  PYHKLUUK
pacnpegeneHms M nIOTHOCTU PaBHOMEPHOro, MnokasaTeslbHoro u
HOpMasibHOro pacnpeneneHnin; ymeHne Wucnosib3oBaTb CBOWCTBA
N3yYeHHbIX pacnpegeneHnn Ona peweHus 3ajad; 3HaKOMCTBO C
NOHATUAMM: 3aKOH OonblKx 4ucen, MeTodbl BbIOOPOYHbLIX
nccnenoBaHU; yMeHue NpuBOAUTL NPUMEpPBLI NPOSABNEHUS 3aKoHa
BonbLuMX Yncen B NPUPOOHbLIX N 06LEeCTBEHHbIX ABNEHUSIX;

— yMeHne CcBODOAHO onepupoBaTb MNOHATUAMMU: TOYKa, npsIMas,
MNOCKOCTb, MNPOCTPaAHCTBO, OTPE30K, Jly4, MMOCKUA  yron,
OBYrPaHHbLIM  Yrosi, TPexrpaHHbiM  yron, nepecekaroLmecs,
napannenbHble N CKpelumBawLlmMecs npsMble, napanienbHOCTb U
NepneHanKynApHOCTbL MPSAMbIX M MJIOCKOCTEW, yron  mexay
NPAMbIMUM, Yrosl MeXay npsSMOW W MNSIOCKOCTbI, Yron mexay
MNNOCKOCTAMM; YMEHMe WUCMoNb3oBaTb MpU  pelleHnn  3agad



n3y4yeHHbole pakTbl U TEOpeMbl NMMAAHUMETPUN; YMEHNE OLIEHUBATL
pasMepbl OOBLEKTOB B OKpYXaloLWEM MUpE; YyMEeHMEe OonepupoBaTb
NOHATUSIMU: MHOrFOrpaHHMK, CeYEHNEe MHOrorpaHHuKa, NpaBUNbHbIN
MHOrOrpaHHuK, npusama, nupamuga, durypa W MNOBEPXHOCTb
BpalleHus, LMInHApP, KOHYC, Wwap, cdepa, passepTka NOBEPXHOCTH,
CEeYeHns KoHyca 1 uuMnuHapa, napanmnesibHble OCUM UMM OCHOBAaHWUIO,
cevyeHne wapa, MMocKoCTb, Kacawuwasca cdepbl, UMNUMHApPa,
KOHyCa; YMEHWe CTPOUTb CEYEHWE MHOrorpaHHukKa, usobpaxaTb
MHOrOrpaHHMKN, Urypbl 1 NOBEPXHOCTU BPALLEHUS, NX CEYEHUS, B
TOM 4YuUCne C NOMOLLbI 3JIEKTPOHHbLIX CPEeACTB; YMEHUE NPUMEHATb
cBoWCTBa reoMeTpuyecKmnx dovryp, CaMOCTOATESbHO
dopmynupoBaTb onpegeneHns usydaemblx duryp, BblaBUratb
rMNoTe3bl O CBOWCTBaAxX W MpuU3HaKax reoMeTpuyecknx duryp,
obocHOBbIBAaTb MNM  onpoBepraTb WUX; YMEHMe npoBOAUTb
knaccudpukaumo duryp no pasnnyHbiM Npu3Hakam, BbIMOMHATb
HeobxoanmMble OOMONMHUTESNbHLIE MOCTPOEHUS;

— yMeHune cBoDOOOHO onepupoBaTtb MOHATUAMMW: Nnowanb urypsl,
obbeM urypbl, BenUYUHA Yrna, paccTosHMe OT TOYKM [0
MNOCKOCTWN, PacCTOAHME MexXay nNpsSMbIMA, PacCTOAHUE MexXay
NNOCKOCTAMU, Nowanb cdepsbl, Nowanb NOBEPXHOCTM NUpamMuabl,
Npu3Mbl, KOHyca, uunuHgpa, obbem Kyba, MPSIMOYrofbHOro
napannenenunega, nMpaMmnabl, Npu3mMbl, LMNUHAPA, KOHyca, Wapa;
YMEHNEe HaxoamTb OTHOLEHNE 06beMOB NO4OBHbLIX hUryp;

— ymMeHne  cBobOOHO  onepupoBaTb  MOHATUAMMW:  OBWXKEHMUE,
napannenbHbll  NEPeHOC, CUMMETPUA Ha MIOCKOCTM U B
NpoCTpaHCTBE, MNOBOPOT, npeobpasoBaHne nogobusi, nogobHble
dourypbl; yMeEHMe pacno3HaBaTb paBHble M NOA0OHblIE durypbl, B
TOM 4ucne B nNpupoae, WCKYCCTBE, apXuUTeKType; YMeHue
ncnonb3oBaTb reomeTpuyeckme OTHOLLEHUS, HaxoauTb
reoMeTpuyeckne BenuYMHbl (OsvHa, yrosn, nnowagb, obvem) npu
peweHnn 3agady u3 Opyrmx yy4eOHbIX npegmMeToB M U3 pearibHOM
XU3HU;

— ymMeHne cBObOAHO onepupoBaTtb MOHATUSAMU: MNPAMOYrosfibHas
cCUcTeMa KOoOpAWHAT, BEKTOP, KoopAuMHaTbl TOYKU, KOOPAWHATHI
BEKTOpa, CymMMa BEKTOpPOB, Npou3BedeHWe BeKTOpa Ha 4ucro,
pasnoxeHne BekTopa no 6asucy, ckandpHoe npousBeneHue,
BEKTOPHOE npou3BedeHne, Yron Mexay BeKkTopaMu, YyMeHue
NCNoNb3oBaTb BEKTOPHbIA N KOOPAWHATHbIA MEeToq ANsS pelleHus
reoMeTpuyecknx 3agady W 3agad gpyrux ydeOHbIX NpeamMeTos;
onepupoBaTb MOHATUAMMU: MaTpuua 2 X 2 n 3 x 3, onpegennternb
MaTpuLbl, FEOMETPUYECKNI CMbICI onpeaennTens;

— YMeHMe MoLeNnMpoBaThb pearibHble CUTyauumn Ha A3blke MaTeMaTuKu;
COCTaBNATb BblpaXXeHWs, YpaBHEHUHA, HEpaBEHCTBA U UX CUCTEMDI
No YyCnoBuK 3ajayun, wuccrnegoBaTb MOCTPOEHHble MoAdenn C
NCMoNb30BaHNEM annapaTa anrebpeol, WHTEepnpeTMupoBaThb



NOfyYeHHbIW pesynibTaT, CTPOUTb MaTemMaTudeckne wmoaenu ¢
NOMOLLbIO rEOMETPUYECKUX MOHATUN U BENUYMH, pellaTb CBA3aHHbIE
C HUMW NpaKTUYeCKne 3agadun; CoCTaBnATb BEPOATHOCTHYIO MoAerb
N NHTEpPNPEeTUPOBaTb NOSTyY4EHHbIN pe3ynbTaT; pellaTb NpuknagHble
3ajayn cpegcrtBaMm MaTeMaTUYecKoro aHanmsa, B TOM  4ucre
coumanbHO- 9KOHOMUYECKOTO N OU3NYECKOro XapakTepa;

— YMeHMe BbIOMpaTb MNOAXOOAWMKA METOA4 AN peLleHnsa 3agaqu;
MOHMMaHME 3HAYMMOCTM MaTEMATUKM B WU3YYEHUU MPUPOLHBLIX U
OOLLLECTBEHHbIX MPOLLECCOB W SBMEHUN; YMEeHuUe pacno3HaBaTb
NposiBfiEHNE 3aKOHOB MaTeEMaTMKM B UCKYCCTBE, YMEHNE NPUBOAUTL
npMMepbl MaTeMaTUYeCKUX OTKPbITUM POCCUNCKON N  MUPOBOW
MaTeMaTU4YECKON HaYKMW.

4 O6beM y4ye6HOU AUCLUNIUHDI

1 ceccusi/ 2 2 ceccusi/ 2 3 ceccusi/ 2
Ceccusa / kypc
Kypc Kypc Kypc
dopma nToro
- 3ayem ¢
MPOMEXYTOYHOWN g 9K3aMeH
oueHkou
arrectauumu
TpynooémKocTb, 414 34 200 180
akaoem. yac.
Jlekuun, akadem. 6 2 2 2
yac.
JTabopaTopHble
paboTbl, akadem. 0 0 0 0
yac.
MpakTnyeckne
3aHATUSA, akadem. 2 0 2 0
yac.
KypcoBas pabota /
NPoEeKT, akadem. 0 0 0 0
yac.
KoHcynbTauumn, 0 0 0 0
akadem. yac.
CamocToaTtenbHas
paboTa, akadem. 393 32 192 169
yac.
KoHTponb, akadem. 13 0 4 9
yac.

5 Kpatkoe coaepxaHue yyeb6HON ANCLUNIIUHBI
B cTpyktype y4ebHOM AMCUMNNUHBLI  BbIGENSATCA  cnegylowme
OCHOBHbIe pasfenbl (TeMbI):
Paspen 1 Pa3Butune noHATUS O YUCHE;
Tema 1.1 ApudpmeTnyeckne gencrTeus Hag yucnamm (BoinonHeHue
apumMeTndecknx OEeNcTBUN HaL 4Yucriamu, coyeTtast YCTHble U NMUCbMEHHbIE
npuemsbl);




Tema 1.2 MNMpnbnmxeéHHble BblYUCNEHNSA (HaxoxpeHwne
NPUBAMKEHHbIX  3HAYEHUM BEWYMH U MOrPELUHOCTEN  BblYUCEHUN
(abCcontTHON U OTHOCUTENBHON));

Pasgen 2 KopHu, ctenenu n norapudms;

Tema 2.1 OnpegeneHne KOpHsl, CBOWCTBa, BblYUCNEHNE U
cpaBHeHMe kopHen (O3HaKkoMSIEHME C MNOHATMEM KOPHS N-U  CTENEHW,
CBOMCTBaMU paamkarnoB U NpaBuiaMmmn cpaBHEHNA KOpHeEN. PopmynupoBaHue
onpeneneHns KOPHS N CBONCTB KOpPHEN. BbluncneHne n cpaBHEHNE KOPHEMN,
BbIMOSIHEHNE MPUKNOKM 3HA4YeHUs1 KopHsa. [NpeobpasoBaHne 4YUCNOBLIX W
OYKBEHHbIX BblpaXXeHUN, coaepxalwmx pagukansl. BelnonHeHne pacyeToB Mo
dopmynam, coaepxawumm  pagukanbl,  OCYLWEeCTBNsAss  Heobxoanmble
NoaCTaHOBKM 1 NpeobpasoBaHus);

Tema 2.2 PeweHune unppaumoHanbHblX ypaBHeHun (OnpegeneHue
PaBHOCUITBHOCTU BbIpaXXeHU C pagukanamu. PelleHue uvppaumoHanbHbIX
ypaBHeHUN. MeTofbl peLueHuni);

Tema 2.3CteneHb C uUenbiMM M OpOBHLIMM MoOKas3aTensaMMu,
ceonctea (O3HakOMNeHMEe C TMOHATUEM CTEeNeHn C AeUCTBUTENbHbIM
nokasatenem. HaxoXaoeHue 3Ha4yeHur cTeneHun. 3anucbiBaHMEe KOPHSA N-U
CTENeHM B BuAe CcTeneHn ¢ ApobHbIM nokasaTterieMm W HaobopoT.
dopmynmpoBaHMe  CBOWCTB  CTeneHen. BbluucneHne  creneHem c
pauMoHanbHbIM NokasaTerieM, CpaBHEHNE CTENEHEN);

Tema 2.4 Npeobpa3oBaHne BbIpaXEHUN coAepXalux CTeneHb
(MpeobpasoBaHne YUCHOBbIX W OYKBEHHbIX BbIpaXEHUW, coaepXalimx
cTerneHn, NpUMeHsisi CBONCTBA. PelleHne nokasaTesibHbIX YpaBHEHUN);

Tema 2.5 OnpegeneHne norapudpma, CBOWCTBA, pPeELLUEHUE
norapudgmmyecknx ypaBHeHun (OcHoOBHOe norapumMmyeckoe TOXOECTBO.
[ecAatTnyHble W  HaTypanbHble norapudpmbl. [lpaBuna [geucTtsum C
norapucpmamu. llepexoq K HoOBOMY oOCHOBaHWMO. OCHOBHblIE CBOWCTBA
norapumos, peLleHne norapudMmnyecknx ypaBHeHun);

Pasgen 3 ®yHKuum n rpadovikm;

Tema 3.1 PyHKUMSA, HEMNPEPLIBHOCTb (OYHKLUUK, CBOUCTBA (OYHKLUM
(O3HakoMneHne C TMOHATUMEM NEepeMeHHOW, npumMepaMn 3aBUCUMOCTEN
Mexay nepemeHHbiMu. O3HakoMIieHne ¢ NOHATUEM rpaduka, onpegeneHue
NPUHaAANEXHOCTU TOYkM rpaduky dyHkumn. OnpegeneHve no dopmyne
npocTenwen 3aBUCUMOCTU, Buaa ee rpadumka. BolpaxeHue no dopmyne
ogHOM nepemeHHon Jepe3 pgpyrne. Os3HakomneHve C  onpegeneHnem
dyHKUMKN, dopmynunpoBaHue ero. HaxoxgeHue obnactn onpegeneHvss wm
obnactn 3HayeHun yHKkumn. WccnegosaHve YHKUMW W NOCTpPOEHUE
rpacmkoB aNneMeHTapHbIMU MeTogamu. OcHoBHble cnocobsbl
npeobpasoBaHus rpamKoB, NX NOCTPOEHUE U YTEHUE);

Tema 3.2 O6patHble QyHKUuMM (M3ydeHne noHaTUA obpaTHon
yHKUMK, onpedeneHne eé Buaa WM NocTpoeHue rpadmka obpaTHoum
dyHKuMn. HaxoxgeHne obnactn onpefeneHMss U obnactm 3HadYeHuMn.
[MpuMmeHeHne CBOMCTB (PYHKUUA NpU MUCCIegOBaHUM ypaBHEHUN U peLleHnn
3agad Ha akcTpeMyM. O3HaAKOMMNEHME C MOHATUEM CIOXHOW (DYHKLMN);



Tema 3.3 CTteneHHble, nokasaTtesibHble,  norapudpmMmuyeckmne
PyHKUMN  (BbluMCNeHne 3HayYeHur QYHKUMA MO 3HAYeHU aprymeHTa.
OnpegeneHve MNONOXEHNA TOYKM Ha rpaduke NoO ee KoopauvHatam U
HaobopoT. Mcnonb3oBaHMe CBOWCTB (OYHKUMA ONA CPaBHEHUA 3HAYEeHUN
cteneHen un  niorapudmoB.  [locTpoeHne  rpadukoB  CTEMNEHHbIX,
nokasaTesnbHbIX N JIorapudPMnYecknx OyHKLUN);

Pasgen 4 OCHOBbI TPUrOHOMETPUN;

Tema 4.1 PagnanHHas mepa yrnos (M3yyeHne pagmaHHOro metona
N3MepeHNs YrrnoB BpaweHNa N UX CBA3M C rpagycHon mepon. N3obpaxeHune
YrNoB BpaleHUsT Ha OKPYXHOCTU, COOTHECEHWe Benu4YuMHbl yrrna c ero
pacrnonoxeHvem. ®opmynuposaHue onpeaeneHuin TPUrOHOMETPUYECKNX
YHKUMA  ONa yrinoB  NoBopoTa W OCTPbIX  YrMNOB  MPSIMOYTrOfbHOro
TpeyrosibHMKa n 06 bsICHEHNE UX B3aUMOCBA3N);

Tema 4.2 OCHOBHbIE TPUrOHOMETPUYECKUNE ToXOecTBa
(MprMeHeHne OCHOBHbIX TPUFOHOMETPUYECKUX TOXOECTB AN BblYMCIEHMS
3HaYeHNN TPUTOHOMETPUYECKUX (PYHKUMW N0 OAHOM U3 Hux. W3yyeHue
OCHOBHbIX (popMyn TpuroHomMeTpuun: dOpMYyIibl  CIIOXeHUs, opMyrbl
ABOVHbIX n MOJSTOBUHHBIX yrros, npeobpasoBaHus CYMMbl
TPUTOHOMETPUYECKUX (PYHKUMN B Npou3BedeHne U NMPOou3BeLeHUs B CyMMY;
npumMeHeHne oopMysn AN YNPOLEHUS TPUrOHOMETPUYECKOTO BbIpaXeHUs w
BbIYMCIEHUS €ro 3Ha4YeHus);

Tema 4.3 TpuroHomeTpudeckme dyHkumm (Obnactbe onpeneneHna u
obnactb 3Ha4YeHUn TPUrOHOMETPUYECKUX YHKUMA. DYHKUMM Yy=SinX W
y=COSX, WX CBOWCTBa, rpadukn. PyHkummn y=tgx u y=ctgx, mx csoucrtea u
rpadoukmn);

Tema 4.4 MpocTble TPUroHoMeTpuyeckue ypaBHeHUs n
HepaBeHcTBa (PeweHne no opmynam n TPUrOHOMETPUYECKOMY KpPYry
NPOCTENLLNX TPUrOHOMETPUYECKUX YpPaBHEHUW. YMEHWEe OTMevaTb Ha Kpyre
peLleHnsa NPOCTENLLNX TPUTOHOMETPUYECKUX HEPABEHCTB);

Tema 4.5 ObpaTtHble TPUroHOMETpUYEeCKne dyHKLUM
(O3HakoMMeHne C MoHATMEM OBpaTHbIX TPUTOHOMETPUYECKUX OYHKLUNA.
N3yyeHne  onpepgeneHun apKcuHyca, apKKOCUHYCa, apKTaHreHca,
apKKOTaHreHca 4yucna, opmMmynuposaHne unx, n3obpaxeHne Ha eanuHUYHOM
OKPY>KHOCTU, MPUMEHEHME NPU PELLEHUN MPOCTENLLNX YPaBHEHUN);

Tema 4.6 Metogbl pelleHUss TPUrOHOMETPUYECKUX YpaBHEHUN
(MpumeHeHMe oOWMX MeTOOO0B pelleHns ypaBHeHuW (npuBedeHve K
NMMHENHOMY, KBagpaTHOMY, MeETO[ pPasfiOKEeHUs Ha MHOXWUTENU, 3aMeHbl
nepeMeHHON) Npu peLleHnn TPUrOHOMETPUYECKNX ypaBHEHUN. [puMeHeHne
OCHOBHbIX TPUrOHOMETPUYECKMX OopMyn nNpu peLleHnn ypaBHEHUMN.
OpHopofHble ypaBHEHUS);

Paspen 5 Hayana matematunyeckoro aHanu3a;

Tema 5.1 MocneposartenbHOCTU, nNpeden nocrnenoBaTeibHOCTU
(O3HakoMMeHne ¢ NOHATMEM YMCIIOBOW NOCreaoBaTenibHOCTU, cnocobamu ee
3afaHus, BblYMCIIEHNAMU ee 4vneHoB. O3HaKOMITEHME C MOHATMEM npeaerna



nocnegosaTenbHOCTU. O3HAKOMITEHNE C BblYUCIIEHNEM CYMMbl 6ECKOHEYHOro
YMCMOBOro psAa, Ha NpUMepe BblYUCIEHUS CyMMbl 6eCKOHEeYHO yObiBatoLLEen
reomeTpuyeckon nporpeccun. PelieHne 3agad Ha npuMeHeHue opmynbl
CyMMbl 6eCKOHEYHO ybbIiBaloLLEN reOMETPUYECKON NMPOrpeccumn);

Tema 5.2 NponsBoaHas, BblYUCIIEHNE NnpPon3BOaHOM
(O3HakomMneHne c NOHATMEM Npou3BOAHOW. UN3yyeHne n dopmynupoBaHue
€e MeXaHW4ecKoro M reoMeTpUYecKoro cmbicna, u3ydeHue anroputma
Bbl4MCNEHUS NPOU3BOHOM Ha MpUMepe BblYMCIIEHUS MIHOBEHHOW CKOPOCTU
n yrnosoro koadduumeHta kacaTenbHon. CocTaBneHne ypaBHEHUS
KacaTtenobHon B obwem Buae. YcBoeHwe npasBun anddepeHumpoBaHus,
Tabnuubl NPOU3BOAHLIX dNeMeHTapHbIX  (OYHKUUW  NpuMeHeHne Ongd
AndgpdoepeHUmMpoBaHns  (PYHKLUMA, COCTaBfeHUs YpaBHEHUS KacaTeslbHOW.
N3yyeHne Teopem O CBSA3WM CBOWCTB  (PYHKUMM UM NPOU3BOLHON,
doopmynmpoBKa unx);

Tema 5.3 lNpunoxeHuna npoussogHon (IMpoBegeHne C NOMOLLbLHO
NPoOn3BOAHOM NccrnenoBaHnsa OYHKLUMN, 3aaHHON OOPMYSION. YCTaHOBMEHNE
CBA3N CBOWUCTB (PYHKUMW W NPOU3BOAHOM MO uUX rpadukam. [NpumeHeHue
NPOM3BOOHOM AN  pelleHnd 3ajady Ha HaxoxgeHue Hambornbliero,
HanMeHbLLEro 3Ha4eHus U Ha HaxoX4eHne 3KCTpeMyma);

Pasgen 6 VIHTerpan n ero npumMeHeHue;

Tema 6.1TMoHATME wHTerpana (O3HaKkoMSiEHME C MNOHATUEM
UHTerpana wn nepsoobpasHon. [MoHaTMEe nepBoobpa3HOM M €€ OCHOBHOE
CBOWCTBO, CBA3b onepauun andpdepeHumpoBaHna ” UHTErpupoBaHUS,
npaBuna HaxoxaeHus nepBoobpasHbix, Tabnuua nepBoobpasHbIX OCHOBHbIX
aNeMeHTapHbIX (OYHKUUI);

Tema 6.2 BoluncneHne wuHTerpana, dopmyna HbtoToHa-JlenbHunuya
(N3yyeHne npasuna BblMUCNEHUS nepBoobpasHon M TeopemMbl HbloTOHa-
JlenbHuua. PeweHne 3agay Ha CBA3b NepBOOOpasHOM M €e NPOM3BOLAHOWN,
BblYMCreHNe nepBoobpasHon A5 AaHHOW OYHKUUKY);

Tema 6.3 NpunoxeHna wuHterpana (PeweHne 3agady Ha
NpUMEHeHNe wuHTerpana Ans  BblYUCNEHUS (PUBNYECKUX BENUYUH U
nnowanen);

Pasgen 7 YpaBHeHUS1 1 HEPaBEHCTBA;

Tema 7.1 NccneposaHne ypaBHEHUN. PaBHOCUNbLHOCTbL YpaBHEHUM
(N3yyeHne Teopun pPaBHOCUITBHOCTU YpPaBHEHUM W ee MNPUMEHEHUS.
[loBTOpeHMe 3anucu pelleHns CTaHOapTHbIX  YpaBHEHUW, NpUemMoB
npeobpasoBaHns ypaBHEHUN ANS CBEAEHUSA K CTaHAAPTHOMY YPaBHEHWUIO);

Tema 7.2 PaumoHanbHble ypaBHEeHUSt U HepaBeHcTBa (PelueHue
pauMoHanbHbIX YypaBHEHWM W HepaBeHCTB. PelweHne ypaBHeHUN n
HepaBeHCTB, C NPUMEHEHNEM BCEX NPUEMOB (PasrfoXeHUs Ha MHOXUTENw,
BBEJEHNA HOBbIX HEM3BECTHbIX, NOL4CTAHOBKMW, rpadouyecKkoro metoaa));

Tema 7.3 VppauunoHanbHble ypaBHEHUA N HepaBeHcTBa (PelueHue
MppaunoHanbHbIX YpaBHEHUA U HEPABEHCTB, C MPUMEHEHUEM pPasfINYHbIX
crnocobos. O3HakomneHne ¢ obLWMMM BOMpOCcCaMn peLleHns nppaumoHarbHbIX



YPaBHEHUN U HEPaBEHCTB N UCMONb30BAHNE CBOWCTB U rpadmnkoB pyHKLUIN
Npwu peLLeHnn 3agaHni);

Tema 7.4 [NlokasaTenbHble W norapuMuUyeckne ypaBHEHUA U
HepaBeHcTBa (PelweHne nokasaTenbHbIX U forapupmMmyecknx ypaBHeHUn u
HepaBeHCTB MO N3BECTHbLIM anropuTMam);

Pasgen 8 lNpsamMble 1 NfI0OCKOCTU B NPOCTPAHCTBE;

Tema 8.1 NpaAmasa u nnockocTb B npocTtpaHcTee (PopmynupoBka
NPU3HaKOB  B3aMMHOIO  pacrnosiokKeHUs  MpPaAMbIX W MNJIOCKOCTEWN.
PacnosHaBaHMe Ha 4depTexax M MOLENsX pasfnyHbIX CnyvyaeB B3aWMHOIO
pacnosioXXeHus NPsIMbIX U MIAOCKOCTEN, apryMeHTUPOBaHME CBOUX CYXXOEHUN.
dopmynmpoBaHue ornpeneneHun, NpU3HakoB U CBOMCTB NapansienbHbIX U
nepneHanKynapHbIX NIIOCKOCTEN, ABYrPaHHbIX N JIMHENHbIX YINOB);

Tema 8.2 PaccTtosiHus B npocTpaHcTBe (PaccTtosiHue OoT TOYku 00
nrockocTn. Teopema o Tpex nepneHaukyndapax. PacctosHue oT npsimon Ao
NSIOCKOCTWN, MexXay MIIOCKOCTAMU, MeXay CKpelinBarWMMUCA MPAMbIMUA,
Mexay Npon3BOSbHbIMU ourypamm B NpOCTPaHCTBE);

Tema 8.3 lNapannenbHoe npoekTuposaHue ([feomeTpunyeckme
npeobpasoBaHMsi MNPOCTpPaHCTBA: NapannenbHbii  MEPEHOC, CUMMETPUS
OTHOCUTESNbHO nnockocTu. [lapannenbHoe npoekTupoBaHue. [lnowaab
opToroHanbHown npoekuumn. N3obpakeHne NpoCTPaHCTBEHHbIX Uryp);

Pasgen 9 KoopanHaTtbl U BEKTOPbI;

Tema 9.1 [lekaptoBa cuctema koopauHat (lpsmoyrosnbHas
(oekapToBa) cuctema koopauHat B npocTpaHcTBe. dopmyna pacCTOAHUSA
Mexay AByMA ToudkamMun. YpaBHeHNSA cpepsbl, NAOCKOCTU U NPAMON);

Tema 9.2 lNoHAaTne BekTOpa, cBoncTBa (BekTopbl. [ToHATHE BekTOpa
Ha NMOCKOCTU 1 B NpocTpaHcTBe. Moaynb BekTopa. PaBeHCTBO BEKTOPOB);

Tema 9.3 [denctBus Hag Bektopamun (CnoxeHme BEKTOPOB.
YMHOXeHue BekTopa Ha 4ucno. PasnoxeHwe BekTopa Mo KOOpAMHATHLIM
BekTopaMm. KoopauHaTtbl BekTopa. KomnnaHapHble BeKTopbl. Yron mexay
AByMS BekTopamu. Npoekuma BekTopa Ha ocb);

Tema 9.4 Meton «koopguHat B npocTtpaHctBe (CkandpHoe
npoussedeHne BeKTopoB. lMcnonb3oBaHue KoopauHaT BEKTOPOB Npw
peleHnn MaTteMaTnUYecknx U NpUKNagHbIX 3agady);

Pasgen 10 MHororpaHHuKN 1 Kpyrible Tena;

Tema 10.1 PasnuyHble Buabl MHOrorpaHHukoB. [locTpoeHue
cevyeHnn (OnucaHne n xapakTepucTuka pasfimnyHbIX BUOOB MHOMOrpaHHUKOB,
nepeyncrieHne nux afNeMeHTOB N CBOMCTB. M3obpaxeHne MHOrorpaHHUKOB W
BbIMOSTHEHNE MOCTPOEHUN Ha N30OPaXKEHUAX MHOrOrpaHHUKOB. BbluncrneHune
NMUHENHbLIX 3NEMEHTOB U YINOB B MPOCTPAHCTBEHHbLIX KOHUrypaumsx,
aprymeHTMpoBaHMe CBOUX CYXOEHUW. XapakTepuctnka u usobpaxeHue
ceyeHusi, pasBepTKM MHOMOrpaHHMKOB);

Tema 10.2 [Nnowagn noBepxHOCTEN M OOBLEMBLI MHOrOrpaHHMKOB
(N3yyeHne dopmyn  Ond  BblYUCIIEHWA  Mnowagen  NoBEepXHOCTEN
MHororpaHHukoB. OB6bEM UM ero wuamepeHue. dopmynbl 0bbéma Kyba,



NPSIMOYrofibHOro Napannenenunena, Nnpuamsl, NnMpamuabl. PeweHne 3agad ¢
NPUMEHEeHNEM COOTBETCTBYOLLMX (POPMYST U (paKTOB U3 NNaHUMETPUN);

Tema 10.3Bugbl Ten BpaweHun. [locTpoeHne  cevyeHumn
(OsHakomneHne ¢ Bugamum Ten BpaweHusi, JOpMYySNIMpoBaHME  UX
onpegeneHnn un cBoncTB. DopmynupoBaHMe TeOpPeM O CeYeHuu Lapa
MNSIOCKOCTBIO M MSIOCKOCTWU, KacaTenbHoOW K cdepe. XapakTepuctuka W
n3obpaxeHne Ten BpaleHUdA, UX pasBepTKu, cedyeHnd. PelueHne 3agad Ha
NOCTPOEHME CEYEHUN, BbIYUCNEHME [ONINMH, PACCTOSHWW, YrNnoB, Mrowagen.
[MpMEeHeHMe CBOMCTB CUMMETPUM NPU peLleHnn 3adad Ha Tena BpalleHus,
kKombuHauntio Ten. KM3obpaxeHune OCHOBHbIX KPYrMblX Ten, BbINOSIHEHNE
PUCYHKa MO YCIOBUIO);

Tema 10.4 Mnowagn nOBEPXHOCTEN U OOBLEMBI KPYMMbIX TeEn
(A3yyeHne opmyn Ona BbIMUCIIEHUS MNoWagen MNOBEpPXHOCTEN KPYribiX
Ten. WHTerpanbHaa dopmyna obbéma. Popmynbl 0b6bEMaA uUMNUHAPA,
KOHyca, Lwapa. PeweHune 3agad Ha nNpuMeHeHne dOpPMYJST BbIYMUCIIEHUSA
00beMOB M Niowagen NOBEPXHOCTEN KPYMbIX Ten);

Pasgen 11 KombuHaTopuka,;

Tema 11.1 OCHOBHble NOHATUS KOMBUHaTopukn (M3yyeHne npasBun
KOMOWHATOPUKN N MPUMEHEHNE UX MNPU peLleHnn KOMBMHATOPHbIX 3ajaud.
O3HakomMneHne Cc  noHATMAMM KU dopMynamMm  KOMOBUHaATOPUKMK:
pasMeLlleHnamMmn, codeTaHnamMu, nepectaHoBkamu. PelleHne npakTUdeckmx
3agad Cc UCrnonb3oBaHMEM MOHATUM 1 NpaBU KOMOUHATOPUKN);

Pasgen 12 3nemMeHTbl Teopun BEPOSTHOCTEM M MaTeMaTUYECKOW
CTaTUCTUKN;

Tema 12.1 Knaccundeckoe onpegeneHne BepPOSATHOCTW, CBOMCTBA,
TEeopeMbl O CyMMe W npousBedeHUn BeposATHOCcTeEW. 3apaum (MN3ydeHune
Knaccu4yeckoro orpeneneHns BEPOATHOCTU, CBOMCTB BEPOSATHOCTU, TEOPEMBI
O CyMMe W npousBedeHUn BeposTHOCTen. PaccmoTpeHne npumepos
BbIYUCIIEHNSI BEPOATHOCTEN. PelleHne 3agay Ha BblYUCIIEHNE BEPOSTHOCTEN
cobbITUn);

Tema 12.24YucnoBble  gaHHblE U UX  XapaKTepUCTUKK
(O3HakoMneHne C  nNpeacTaBfieHMEM  YUCAOBLIX  OaHHbIX U UX
Xapaktepuctnkamun. PelueHne npaktnyeckux 3agad Ha obpaboTKy YMCOBLIX
AaHHbIX, BbIYUCNEHNE UX XapaKTEPUCTUK).

6 CoctaButenb(m):

npenogasatens KysbmuHa KOnua HOpbeBHa (yYHMBEPCUTETCKUMN
Konnemox);

npenogasatens 1 kateropum PaxeBa Hartanes  WropesHa
(YHUBEPCUTETCKUN KONnenx);

npenogaesaTenb BbiClWen kaTteropun bananunk EBreHuss HukonaesHa
(YHMBEPCUTETCKUI KONnemgx).



