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COOEPXXAHUE

OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEBEHOIO NMPEOAMETA
CTPYKTYPA U COOEPXXAHUE YYEBHOI'O NMPEOMETA

ycnosua PEANTU3ALUUN YHEBHOIO NPEOMETA

KOHTPOIJIb N OLIEHKA PE3YJIbTATOB OCBOEHUA Y4YEBHOIO NPEOMETA



1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEBHOIO NPEAMETA
OYIN.07 MatemaTtuka
1.1. MecTo y4e6HOro npeameTa B CTPyKType obpa3oBaTesibHOW NporpamMmbl

Pabouas nporpamma y4ebHOro npegmeTta SBMASETCA YacTbi MporpamMmmbl MOATOTOBKM
crneumanncToB cpegHero 3BeHa (obpasoBaTternibHOM nporpammbl) B cootBetcTBuM ¢ OIrOC no
cneunansHoctn CI1O 38.02.03 OnepaumoHHas AeATeNbHOCTb B JIOTUCTUKE.

YyebHbin npegmetr OYI.07 MartemaTtuka BXOoAMT B OMOK obsaA3aTenbHbIX Yy4eOHbIX
npegmeToB 06LWeobpas3oBaTenbHOro LMKNa nporpamMmmbl NOArOTOBKM CMELVanncToB CPeaHero
3BeHa (obpasoBaTenbHOM nporpammbl) B cooTBeTcTBuM ¢ PIrOC no cneumanbHoctn CI1O
38.02.03 OnepaunoHHasa OeaTeNlbHOCTb B JIOTUCTUKE.

1.2. Uenb ¥ nnaHupyeMblie pe3ynbTaTbl OCBOEHUA y4eOHOro npeameTa:

Llenn yyebHoro npeameTa - TpeboBaHUA K pedynbTaTaM 0CBOEHMS y4ebHOro npegmera:

- obecneyeHne chopMmnMpoBaHHOCTM NPEACTABNEHUN O COUMAnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX DaKTOpax CTAaHOBIEHNSA MaTEMATUKW;

- obecnevyeHne  chopMMPOBAHHOCTU  FIOTMYECKOrO,  anrOpUTMUYECKOrO U
MaTeEMaTMYecKoro MbllneHnsa; - obecnedyeHne CcEHOPMUPOBAHHOCTU YMEHUN MPUMEHSTb
NOSTyYEHHbIE 3HAHUS MPU PELLEHNN Pa3fIMYHbIX 3a4ay;

- obecnevyeHne CcHOPMUPOBAHHOCTM MNpPEACTaBfEHMA O MaTemaTuKe Kak 4YacTu
obLevenoBeyeckon KynbTypbl, YHMBEpPCarlbHOM A3blke HayKku, MO3BOMSIOWEM ONUCLIBaTb WU
n3yyaTb pearnbHble NPOLECCHI U SBIIEHWSI.

B pamkax nporpammbl yvyebHoro npegmeta OYI1.07 MatemaTuka oOy4arowmmmcsa
ocBamBatTca TpeboBaHmamm SIrOC cpegHero obuero obpasoBaHus oby4varowmmMmmncs
OCBamBalTCA:  JNIMYHOCTHble  pe3ynbtatel  (JIP), npeameTHble  pe3ynbTatbl AN
6asoBoro/yrnybneHHoro ypoBHs unayyenus (MPG/y):

Koabl

PO3YNETATOR MnaHupyembie pe3ynbTaTbl OCBOEHUA NpeaMeTa BKNIOYaloT:

JINYHOCTHbIE pe3ynbTaThbl

rpaXXgaHCKoro BOCNMUTaHUA:

JIP 01 - CHOPMUPOBAHHOCTb FPaXAaHCKON no3uvumm oby4varowerocs Kak akTUBHOIO WU
OTBETCTBEHHOrO YfieHa pOCCUMCKOro obLlecTBa;

JIP 02 - OCO3HaHMEe CBOMX KOHCTUTYLMOHHbIX NMpaB n 06a3aHHOCTEN, yBaXeHWe 3aKkoHa 1
npaBonopsaka;

JIP 03 - MNpVHATUE TPAOULMOHHBIX HAUWOHarbHbIX, 0bLe4enoBeqYeckmx ryMaHMCcTUYeCcKnx
N OEMOKPaTUYECKMX LIEHHOCTEN;

JIP 04 - TOTOBHOCTb  MPOTUBOCTOATbL  MAEOSNIOrMU  JKCTPEMU3MA, HauMoHanMawva,

KceHohobUN, OUCKPMMMHAUMM MO  CcouManbHbIM, PENArMO3HbIM, PacoBbIM,
HaLMOHanbHbIM NPU3HaKam;

ne 05 - TOTOBHOCTb BECTU COBMECTHYK [EeATeNnbHOCTb B MWHTEpecax rpaxaaHCKoro
obwecTtBa, y4yacTBoBaTb B camoynpaeBfneHun B obuieobpasoBaTenbHOM
opraHn3aumm 1 JeTCKo-HHOLECKMX OpraHn3aumsx;

JIP 06 - yMeHue B3anmogencTBoBaTb C COUMAnbHbIMU MHCTUTYTaMU B COOTBETCTBUM C UX
PYHKUMAMN N HA3HAYEHUEM;
JIP 07 - TOTOBHOCTb K 'YyMaHUTapHOW U BONOHTEPCKON AeATENIbHOCTH,;
NaTpMOTUYECKOro BOCMUTAHWS:
JIP 08 - CHOPMUPOBAHHOCTb POCCUMCKOM TPadKAaHCKONM WOEHTUYHOCTW, naTpuoTu3ma,

yBaXeHUs K CBOEMy Hapody, 4YyBCTBa OTBETCTBEHHOCTM nepen PoauHon,
ropgaocT 3a CBOW Kpau, cBow PoauHy, cBOW A3blK M KynbTypy, MnpoLunioe u
HacTosiLee MHOroHaumoHarnbHoro Hapoga Poccuu,

JIP 09 - UEeHHOCTHOE€ OTHOoWweHne K TrocyaapCrtBeHHbIM CUMBOJ1aM, WUCTOPUYECKOMY U

3



Koabi

MnaHupyemMbie pe3ynbTaTbl OCBOEHUA NpeaMeTa BKIIOYaloT:

pe3ynbTaToB
npMpogHOMY  Hacnegulo, namsTHUKaAM, Tpaguuusm  HapogoB  Poccuum,
AOCTMXKeHMAM Poccum B Hayke, NCKYCCTBE, CNOPTE, TEXHONOIMAX U TPyAeE;
JIP 10 - unagenHast yOexXOeHHOCTb, FOTOBHOCTb K ChnyXeHuo u 3awmte OTedecTBa,

OTBETCTBEHHOCTb 3a ero cyaboy;

AOYXOBHO-HPaBCTBEHHOIo BOCMUTAHUA:

JIP 11 - 0CO3HaHWE OAYXOBHbIX LLEHHOCTEN POCCUNCKOro Hapoaa;

JIP 12 - chopMMpOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOro NOBEEHMS;

JIP 13 - CNOCOBGHOCTb OLUEeHMBaTb CUTyauuUld U MNPUHMMATb OCO3HaHHblE peLleHus,
OPUEHTMPYSICb HA MOPanbHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTY;

JIP 14 - 0CO3HaHWE NMNYHOro BKJ1aga B NOCTPOEHME YCTONYMBOro dyayuiero;

JIP 15 - OTBETCTBEHHOE OTHOLLUEHME K CBOMM poauTEnsM 1 (Mnun) Apyrum YieHam CembM,

CO34aHnNi0 CeEMbM Ha OCHOBE OCO3HAHHOMO NPUHATUS LLEHHOCTEN CEMENHON XXU3HN
B COOTBETCTBUM C TpagmumsiMmm Hapogos Poccuu;

9CTETNYECKOro BOCINMNTaHNA:

JIP 16 - 9CTeTU4ecKoe OTHOLUEHME K MUpY, BKIOYasi SCTETUKY ObiTa, HaydHOro wu
TEXHMYECKOro TBOPYECTBA, CNopTa, TpyAa M 00LEeCTBEHHbLIX OTHOLLEHWUN;

JIP 17 - CMOCOGHOCTL BOCMPUHUMATL pasnuuYHble BUObl WUCKYCCTBa, Tpaguuum wu
TBOPYECTBO CBOEr0 M APYrMX HApOA4OB, OLLyLAaTb 3MOLMOHANbHOE BO3OENCTBUE
NCKYCCTBa;

JIP 18 - ybexgeHHOCTb B 3HAYMMOCTU AN NIMYHOCTU U obLllecTBa OTEYECTBEHHOIMO U
MUPOBOrO WUCKYCCTBA, JTHUYECKUX KyNbTYpHbIX Tpaguuuin W  HapOLHOro
TBOPYECTBA;

JIP 19 - TOTOBHOCTb K CaMOBbIPAXEHMIO B pasHbiX BWOAX WCKYCCTBa, CTpemreHue

npoABNATb Ka4eCTBa TBOpLIeCKOVI JINMHOCTH;

TPyAoBOro BOCNMTaHUA:

JIP 23 - TOTOBHOCTb K TpyAy, OCO3HaHWE LIEHHOCTN MacTepcTBa, Tpyaontobue;

JIP 24 - TOTOBHOCTb K aKTUBHOW [OeATENIbHOCTU TEXHOJSIOTMYecKonm W couuanbHon
HanpaBfIEHHOCTKN, CNOCOBHOCTb MHULMNPOBATL, MIIAHNPOBATL U CAMOCTOSTENTLHO
BbINOMNHATL TAKYl0 AEATENbHOCTb;

JIP 25 - WHTEepec K pas3nuyHbiM cdepaM npodeccUoHanbHONn OeATeNnbHOCTH, YMeHue
coBepllaTb OCO3HaHHbIM BblIbOp Oyayuwien npodeccun wn  peannsoBbiBaTb
CODOCTBEHHbIE XXW3HEHHbIEe NMnaHbl;

JIP 26 - TOTOBHOCTb U CMOCODOHOCTL K 06pa3oBaHM0 U caMoobpa3oBaHNMIO HA NPOTSKEHUN

BCEW XXWU3HMU;

LUEeHHOCTN Hay4YHOro no3HaHu4:

NP 32

CPOPMUPOBAHHOCTL  MUPOBO33PEHMS,  COOTBETCTBYHOLLEINO  COBPEMEHHOMY
YPOBHIO pasBUTUSA HaykU M OOBLLECTBEHHOWN MPaKTUKX, OCHOBAHHOIoO Ha awanore
KynbTyp, CNOCOBCTBYIOLLErO0 OCO3HaHMIO CBOEro MecTa B MONVKYNbTYPHOM MUPE;

J1P 33

COBEPLUEHCTBOBAHNE A3bIKOBOM W 4YMTATENbCKOM KynbTypbl Kak cpeacTsa
B3aMMOAENCTBUSA MexXay NoAbMU U NO3HAHUSA MUPa;

NP 34

OCO3HaHne LUeHHOCTU Haqu0|7| OeATeNIbHOCTN, TOTOBHOCTb OCYLUEeCTBIIATb
MNPOEKTHYK N nccnegoBartesibCKyro AeAaTesibHOCTb MHaAmnBuMayarnbHO U B rpynne.

MNpeameTHbIe pe3ynbTaThbi

NP6 01

BnafeHve MeTodamu AokasaTernbCTB, anropUTMamu pelleHust 3agad; YyMeHue
hopMynmnpoBaTb onpeaeneHusl, akcMombl 1 TEOPEMbI, MPUMEHSATL UX, MPOBOAUTL
AoKasaTenbHble PacCyXOEHNS B XO4E peLleHns 3aaay;

NP6 02

YMEHUEe onepupoBaTb MOHATUSAMW: CTENEHb 4ucna, norapudgpm uvmcna; ymeHue
BbIMOMHATL  BblYMCIIEHWE 3HA4YeHMW U npeobpas3oBaHMsl  BbIPAKEHUN CO
cTeneHsMn 1 norapudmamu, npeobpasoBaHMst  OpOGHO-paLMOHanNbHbIX
BblpaXXeHuw;

NP6 03

yMeHune onepupoBaTtb NMOHATUAMMWU: paunoHarnbHble, nppaunoHanbHble,
nokasaTesibHble, CTeneHHble, norapmcbmmqecme, TPpUroHomMmeTpunyeckmne
YpPaBHEHNA N HEPABEHCTBA, X CUCTEMDbI;

NP6 04

yMEHMEe OrnepupoBaTb MOHATUMAMU:  (PYHKUMS, HenpepbiBHas  OyHKUUS,
npoussoAHasi, nepsoobpasHasi, onpefeneHHbIn WHTerpan; yMeHue HaxoamTb
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Koabi
pe3ynbTaToB

MnaHupyemMbie pe3ynbTaTbl OCBOEHUA NpeaMeTa BKIIOYaloT:

NPOM3BOAHbIE 3NEeMEHTapHbIX (YHKUMIA, UCMOMb3ysi CNpaBOYHble MaTepuarnbi;
nccnegoBaTb B MPOCTEMWIMX Criydasix (PYHKUMM HA MOHOTOHHOCTb, HaxoauTb
HanmbonblwMe W  HauMeHbluMe 3HavyeHust  YHKUWUIA;, CTPOUTb  rpadouku
MHOIOYSIEHOB C WCMOSIb30OBaHMEM annapata MaTemMaTU4eckoro aHanusa;
NPUMEHSITb NMPOU3BOAHYIO NPU PELLEHVN 3a4a4 Ha OBWKEHUE; pellaTb NPaKTUKO-
OPVEHTUPOBAHHbIE 3a4ayM Ha HaubomnblUMe W HaMMeHbLUMEe 3HadeHus, Ha
HaxoX4eHWe NyTH, CKOPOCTUN U YCKOPEHUS;

NP6 05

YMEHUe onepupoBaTb MOHATUAMU: pauuoHarnbHaa QYHKUKUSA, nokasaTernbHas
OYHKLUMS, CTeneHHas dOyHKUMS, norapudpmmnyeckas OyHKUMS,
TpUroHomeTpuyeckne yHKUUN, oBpaTHble PYHKUMU; YMEHME CTPOUTb rpadomku
N3ydeHHbIX QYHKLMIA, UCnonb3oBaTb rpaukm Npu U3y4eHUU MpoLeccoB U
3aBMCUMOCTEN, NPU pelleHnn 3agay U3 gpyrmx y4ebHbix npegMeToB M 3agad u3
peanbHON XWU3HW; BblpaXkaTb (POpMynamMmn 3aBUCMMOCTU MexXay BennynHamu;

NP6 06

yMeHMe pellaTb TEKCTOBble 3a4ayu pasHbiX TUMOB (B TOM YMCrie Ha MPOLEHTDI,
AONN U 4YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb TOBapoB W YCHyr, Hamnorw,
3agaum w3 obnactu ynpaBneHWs JUYHbIMA U CeMeWHbIMU  UHAHCaMM);
COCTaBNSATb BbIPAXEHUS, YPaBHEHWS, HEPaBEHCTBA M UX CUCTEMbI MO YCIOBUIO
3aflayn, uccrnenoBaTtb MOfyYeHHOE pelleHue WM OoueHMBaTb NpaBaonogobHOCTb
pe3ynbTaTos;

NP6 07

yMEHMe OonepupoBaTb MOHATUSIMU: cpedHee apudMeTuyeckoe, MeanaHa,
Havmbonbllee M HauMmeHbllee 3HayeHus, pasmax, Oucrnepcusi, cTaHgapTHoe
OTKMOHEHME YUCINOBOro Habopa;, ymeHue Wu3BnekaTb, WHTEpPNpPeTMpoBaTb
MHpopMauMio, NpPeAcTaBneHHylo B Tabnuuax, Ha Auarpammax, rpadukax,
oTpakalolLlyldo CBOWCTBa pearnbHbiX MNPOLECCOB W SIBNEHWUIA; NpeacTaBnsiTb
MHGOPMAaLMIO C MOoMOLLb0 Tabnuy 1 auarpamm; uccrieqoBaTb CTaTUCTUYECKUE
[laHHble, B TOM 4YuUCIie C MPUMEHEHNEM rpacruyeckux MeTOA0B U SNEKTPOHHBIX
CpenacTs;

NP6 08

YMEHUe onepupoBaTb MOHATUAMU: CIyYalHbIA ONbIT U Cry4YanHoe CcolbiTue,
BEPOATHOCTb CryvyamHOro cobbiTUS; YMEHMEe BbIYUCASATL BEPOSATHOCTb C
MCNONb30BaHWEM rpadUyecknx MeTodoB; NPUMEHATb (POPMYIbl CROXEHUS W
YMHOXEHUS1 BEPOATHOCTEN, KOMOMHATOPHbIE GakTbl U OOPMYIbl NMPU PELLUEHUN
3agjay; oueHMBaTb BEPOATHOCTM peasrbHbiX COObITUIA;  3HAKOMCTBO CO
CNyYalHbIMM BENUYMHAMK; yMEeHMe MNPUBOAUTbL MPUMEpPbI MPOSIBIIEHMS 3aKoHa
BonbLUMX YNCEN B MPUPOAHbIX M OBLLECTBEHHbIX ABMNEHUSX;

NP6 09

yMEHMEe OrnepupoBaTb MOHATUAMWU: TOYKa, MPsIMasi, MIOCKOCTb, MPOCTPaHCTBO,
ABYIPaHHbIA  yrom,  CKpewmBatolmecss  npsimble,  napannenbHocTb U
nepneHaVKYNsapHOCTb NPSMbIX U NIIOCKOCTEN, Yron Mexay NpsiMbiMK1, Yron Mexay
NPSIMON U MIIOCKOCTbIO, Yron MeXAy MNNOCKOCTAMU, PacCTosiHUe OT TOYKM 00
MMOCKOCTU, PacCTOSHUE MexXAy MPSMbIMK, PacCTOsHUE MeXAy MIOCKOCTSMMU;
yMeHMe WChnonb3oBaTb NPU pelleHun 3agayv M3yyeHHble dakTbl U Teopembl
NnaHMMeTPUK; YMeHNe OLleHNBaTb pa3Mepbl OGBEKTOB OKPYXKaIOLLEro M1pa;

NP6 10

yMeHMe onepupoBaTb NMOHATUSIMU: MHOTOrpaHHUK, CEYEHME MHOrOrpaHHuKa, Kyo,
napannenenunes, npusMa, nvpamuga, durypa M MNOBEPXHOCTb BpaLLeHus,
UMNUHAP, KOHyC, wap, cdepa, ceyeHuss Urypbl BpaleHusi, MMOCKOCTb,
kacatowascs cdepbl, UMNMHAPA, KOHyca, Nnowadb MOBEPXHOCTU NUpamuAbl,
NpU3Mbl, KOHyca, UunuHAapa, nnowaab cdepbl, 06bem Kyba, npsiMoyroribHoro
napannenenunega, nuMpaMmuabl, NPWU3Mbl, LUNUHAPA, KOHyca, Llapa; yMeHue
n306pakaTb MHOFOrPAHHWKN M MOBEPXHOCTU BpaLLEHUS, UX CEYEHUS OT PYKM, C
MOMOLLbI YEPTEXHbIX WHCTPYMEHTOB W  3MEKTPOHHbIX CPEACTB; YMeHue
pacrno3HaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHME pacno3HaBaTb NpaBUibHble
MHOTOrpaHHUKu;

NP6 11

yMEHME oOnepupoBaTb MOHATUAMWU: [OBWXKEHWE B NPOCTPAHCTBE, MNOO06HbIE
durypbl B NPOCTPAHCTBE; MCMNONb30BaTb OTHOLLEHWE NNoLLaaen NoBEPXHOCTEN U
06bemoB Nogo6HbIX uryp nNpu peLieHmn 3agavy;

NP6 12

YMEHUE BblYUCISATb FTEOMETPUYECKME BENUYMHBI (ANMHA, Yron, nnollagb, oobem,
nrowanb NOBEPXHOCTWN), UCMOMb3Ysl M3yYeHHble hopMYIibl U METOAbI;
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Koabi

Pe3yNLTATOR MnaHupyemMbie pe3ynbTaTbl OCBOEHUA NpeaMeTa BKIIOYaloT:

NP6 13 - YMeHue onepupoBaTb MOHATUAMWU: MPSIMOYrofibHasi CUCTeMa KoopauHar,
KoopAMHaTbl TOYKW, BEKTOP, KOOpAMHATbl BEKTOpa, CKansipHoe Mpou3BEeAEHUE,
yron mexay BekTopamMu, CyMMa BEKTOpOB, MPOU3BEAEeHME BEeKTopa Ha 4YuCho;
HaxoOWTb C MOMOLLbI0 M3YYeHHbIX (HOPMYN KoopAMHAaTbl CepeauHbl OTpeska,
pacCcTosiHNe Mexay ABYMSI TOYKaMU;

NP6 14 - yMeHue BbiOMpaTb MOOXOASLWMN WU3YYEHHbIW MEeTOoAd [ANA pelleHus 3agayu,
pacno3HaBaTb MaTemaTudeckme dakTbl W MaTtematumdyeckme Mogenu B
NPUPOOHbLIX M OOLUECTBEHHbIX SABMEHUSX, B WCKYCCTBE; YMEHWE NpuUBOAUTL
npUMepbl MaTeMaTUY4ECKNX OTKPbLITUMA POCCUMCKOM U MUPOBOM MaTeMaTUdecKomn
HayKu.

[Py 01 - YMeHue onepupoBaTb NOHATUSIMU: onpedeneHre, akcnuoma, Teopema, cneacTeue,
CBOWCTBO, MPWU3HaK, [0Ka3aTenbCTBO, PaBHOCWUIbHbIE (DOPMYITMPOBKU; YMEHMe
dopmynupoBaTb o6paTHOE W NPOTUBOMONIOXKHOE YTBEPXKAEHWE, NPUBOAUTL
NpUMepbl U KOHTPNpUMEpbl, UCMONb30BaTb METOA MaTemMaTU4ecKoN WHOYKUMK;
NPOBOAWTL [JOKa3aTernbHble PacCyXAEHWs MpU pelleHun 3agad, OLeHuBaTb
NOTMYECKYH NPaBUNbHOCTb PACCYXAEHUN;

1Py 02 - YMeHve onepupoBaTb MOHATUSIMU: MHOXECTBO, MOAMHOXECTBO, ornepauun Hapg
MHOXECTBaMu; YMEHUE UCNOb30BaTb TEOPETUKO-MHOXKECTBEHHbIV annapaTt Ans
ONMCaHKsA pearbHbIX NPOLLECCOB U SIBMEHMI U NPU peLLeHUn 3aaa4d, B TOM Yncre
13 opyrmx y4ebHbIX NpeamMeToB;

1Py 06 - yMeHue cBoOOOHO onepupoBaTb MOHATUSIMU: CTEMeHb C LieNbiM MnokasaTenem,
KOPeHb HaTyparibHOWN CTerneHn, CTeneHb C paunoHarbHbIM nokasaTenem, cTeneHb
C pencTBuTENbHBIM (BELLeCTBEHHbIM) MokasaTternieM, norapudm 4Yucna, CUHYC,
KOCUHYC M TaHTeHC NPOU3BOJIbHOrO YMCNa;

ITPy 07 - YMEHMe onepupoBaTtb MNOHATUSIMU: TOXOECTBO, TOXKAECTBEHHOE Npeobpa3oBaHme,
ypaBHEHME, HEPABEHCTBO, CUCTEMA YPaBHEHWUIA N HEPABEHCTB, PAaBHOCUITbHOCTb
ypaBHEHWUA, HEpaBEHCTB W CUCTEM, pauMoHarbHble, UppaLMOHanbHble,
rnokasareribHble, CTEMEHHbIE, norapudgmmyeckue, TPUrOHOMETPUYECKNE
ypaBHEHWS, HEpPaBEHCTBA N CUCTEMbI; YMEHUE pellaTb YpaBHEHUs, HEpaBeHCTBA
N CUCTEMbI C NOMOLLLIO PasfIYHbIX NPUEMOB; peLlaTb YpaBHEHUSA, HEpaBEHCTBA
N CUCTEMbI C MapameTpoM; MPUMEHSTbL YpaBHEHUS, HEpPaBEHCTBA, UX CUCTEMDI
AN peLleHns MaTeMaTUYeCcKMX 3agad 1 3agay U3 pasnnyHbix obnacTen Haykm u
peanbHOW XWU3HW;

ITPy 08 - ymMeHue cBoGOOHO oOnepupoBaTb MNOHATUAMMK: rpaduk yHKUUK, obpaTHas
dyHKUMSA, KOMMO3UUMA DYHKUMA, NUHENHaa (PyHKUMA, KBagpaTuyHas dyHKUUS,
cteneHHass QyHKUMA C UenbiM nokasatenem, TPUroHoMeTpuyeckue QyHKUnn,
obGpaTHble TPUroHoMeTpuyeckne (PyHKLMK, nokasaTenbHas u norapugmmyeckas
dYHKUMN; YMeHWe cTpouTb rpadmkn OyHKUMA, BLIMOMHATL Mpeobpa3oBaHus
rpacpukoB OYHKUMIA; yMEHME UCNOoNb3oBaTh rpaddukm (PyHKUMN ONS U3yveHus
NPOLIECCOB N 3aBMCMMOCTEN MPU peLlleHun 3aad U3 Apyrux y4ebHbix npeameToB
MW U3 pearnbHOW XWU3HW; BblpaXxaTb opmynamMu 3aBUCUMOCTU  MeXay
BENMMYNHAMK; yMeHne cBOOOAHO onepupoBaTb MOHATUMAMMU: YETHOCTb (DYHKUUN,
NepmognyHOCTb OYHKLMKU, OrPaHUY4EHHOCTb OYHKLMWU, MOHOTOHHOCTb (OYHKLMW,
9KCTPEMYM (PYHKUMM, Hambonbliee W HauMeHbllee 3HayYeHuss YHKUMM Ha
NPoOMEXyTKe;  YMeHue npoBoAUTbL  uUccrnedoBaHWe  (PyHKUMKM;,  yMeHue
Mcnonb3oBaTb CBOMCTBA W rpadukv  (OYHKUUMW AONS  peleHns ypaBHEHUN,
HepaBeHCTB M 3aday C napameTpamu; nsobpaxarb Ha KOOPAMHATHOW MITIOCKOCTU
MHOXeCTBa peLleHU ypaBHEHUIN, HEPABEHCTB N UX CUCTEM,;

ITPy 09 - yMmeHue cBoboaHO onepuposaTb NOHATUAMMU: nocrnepoBaTenbHOCTb,
apudmeTnyeckas nporpeccusi, reomMeTpudeckas nporpeccusi, 6eCcKoHeyHO
ybbiBatoLLas reomeTpuyeckas nporpeccus; ymeHue 3ajaBaTb

nocnegoBaTesibHOCTU, B TOM YMCIE C MOMOLLBIO PEKYPPEHTHbIX hopmyn;

B npouecce ocBoeHus y4debHoro npeameta OVYI1.07 MatemaTtuka y oby4aromxcsa
ueneHanpasneHHO OpPMUPYIOTCA MeTanpegMeTHble pesynbTaTbl, KOTOpble OTpaxaroT



CNOCOBOHOCTb 0By4aloLWMXCA MCNOSb30oBaTb Ha NPakTUKe yHUBeEpcarbHble y4ebHble OeNCTBUS,
BKMOYas hopmmupoBaHme KomneTeHumn oby4varowmxca B obnactn y4ebHo-uccrnenoBaTenbCkon
N NPOEKTHOM AEATENbHOCTM, KOTOpble B CBOK o4vepedb obecneumBaloT MNPEEMCTBEHHOCTb
dhopmmpoBaHns obmx komneteHumn ProC Cro.

Buabl yHuBepcanbHbIX y4eOHbIX AeCTBUA Koabi
®roc coo OK HaumeHoBaHue OK
Mo3HaBaTenbHble YHUBEpcanbHble y4ebHble OK 01 BbibupaTb cnocobbl pelweHuns 3agad

aencteus (yMeHme ncnonb3oBatb 6a3oBble
normnyeckune gencteus, 6asosble
nccnepoBaTenbCckMe AencTens, paboTartb C

KOHTEeKCTaMm

MHdopmMaumen)

KoMMmyHuMKaTUBHbIE YHMBEpPCAlbHble y4ebHble
aencteuns (ChopMMpOBaHHOCTL COLMAnbHbIX
HaBbIKOB O6LLIEHNS, COBMECTHOW AEATENbHOCTHN)

PerynaTuBHble yHMBepcarnbHble y4eOHble
AEeNCcTBMA (YMEHNe camoopraHm3auun,
CaMOKOHTPOSS, pa3BMTME 3MOLIMOHAIbHOIO
WHTENNEKTa, NpuUHATNE cebsi 1 apyrux nogen)

npodeccmnoHarnbHON 4eATeNbHOCTH,
NPUMEHUTENBHO K pasfinyHbIM

B pamkax nporpammbl yvyebHoro npeameta OYI1.07 Matematuka obydarowmmmcs
OCBanBalOTCA YMEHUS U 3HAHUS:

Kopg MK, OK YMeHus 3HaHuA
OK1 - BbINOMHATL apudMeTUYECKME OENCTBUS, CoYeTast YCTHbIE U 3HayeHve
NMUCbMEHHbIE NPUEMbI, MPUMEHEHUE BbIYUCIINTENBHbIX mMaTemaTnyecko
YCTPOWCTB; HaXOANTb 3HAYEHUSA KOPHS HATyparibHOM CTENEHN, 1 Haykmn on4

CTeneHu ¢ paunoHarnbHbIM nokasatenem, norapudpma,
NCNonb3ysi Npn HEOBXOANMOCTU BbIYUCNNTENBbHbIE YCTPOWCTBA,;
Nonb30BaTbLCSA OLEHKON N MPUKUAOKOW NPW NPaKTUYECKNX
pac4yeTax;

NPUMEHSATb MOHATUS, CBA3AHHbIE C AENMMOCTbBIO LieNbIX Yncen,
npu peleHnn maTeMaTMyeckux 3agay; - HaXoAnUTb KOPHM
MHOrOYSIEHOB C OAHOW NEPEMEHHON, packnagbiBaTb
MHOTMOYSEHbI Ha MHOXUTENY;

BbIMOMHATL OEACTBUS C KOMMMEKCHBIMM YnCamu,
Nnonb30BaTbCA reOMEeTPUYECKON MHTEpNpeTaumnen KOMNIEKCHbIX
4yncen, B NPOCTENLLMX Cy4asiX HAXO4UTb KOMMITEKCHbIE KOPHU
ypaBHEHWI C OENCTBUTENBHbIMU KO3hdmumneHTamu;
NpoBOAUTbL NpeobpasoBaHUS YNCITOBLIX U OYKBEHHbIX
BbIpaXXeHWin, BKIOYAKOLWMX CTENEHN, pagukansl, Jlorapumbl 1
TpuUroHomeTpuieckne oyHKUnu;

ncnomnb3oBaTb NPMOBPETEHHLIE 3HAHUSA U YMEHNS B
NPaKTU4EeCKON AEATENBHOCTU N NOBCEAHEBHOW XN3HW ON1S:
NpakTUYeCKMX pacdeToB rno oopmMyrnam, BKroyas opmynsbl,
coaeprkaliue cteneHun, pagvkansl, norapudmsl 1
TpuUroHomeTpuieckme yHKUMN, NCNONb3ysa Npu
Heob6XxoanMOCTK CnpaBOYHbIe MaTepuarnsl U NPocTenLLne
BblYMCNUTESNbHbIE YCTPONCTBA;

NprobpeTeHnsa NPaKTUYECKOro onbiTa A4eATENbHOCTH,
npegLuecTsyloLlen NpodecCnoHansHoOM, B OCHOBE KOTOPOM
NeXUT AaHHbIA y4ebHbI NnpegMeT.

onpeaensaTb 3HaYeHne PYHKUUN MO 3HAYEHUIO aprymMeHTa npum
pa3nunyHbIX cnocobax 3agaHns yHKLMK;

CTpOUTb rpadukmM n3ydeHHbIX PYHKLNIA, BbIMOMHATb
npeobpasoBaHns rpadmKos;

onucklBaTb Mo rpaduky 1 no hopmMyne nosBegeHne n CBOUCTBa

pelleHns 3aaad,
BO3HMKAIOLLINX B
Teopun n
npakTuke; -
LLUMPOTY 1
OrpaHMYEHHOCTb
NPUMEHEHMS
MaTemaTnyeckn
X MeTooB K
aHanmay u
nccrnegoBaHuio
NnpoLEeCcCcoB n
ABJIEHUN B
npupoae u
obulecTBe;
3Ha4yeHue
NPaKTUKN 1
BOMPOCOB,
BO3HMKAIOLLINX B
camon
mMaTtemaTuke,
ans
hopmMupoBaHus
N pasBuUTUS
MaTemMaTn4ecKo
N HayKu;

vaeun
pacLumpeHus
YMCMOBbIX
MHOXECTB Kak
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Kop MK, OK YMeHus 3HaHuA
DYHKLMNIA; crnocoba
pellaTb ypaBHEHUS, CUCTEMbI YpaBHEHUN, HEpaBEHCTBA, NoCTPOEHUS
Mcnonb3ysi CBOMCTBA (PYHKLMI N X rpacdudeckme HOBOrO
npeacTaBneHuns; MaTeMaTn4ecko

Ncnonb3oBaTb NPUOBPETEHHbIE 3HAHWSA U YMEHUS B
NPakTU4EeCKON OeATeNbHOCTU N NOBCEAHEBHOM XNU3HWN ONSN:
OnMcaHnst U UCCNeaoBaHNs C MOMOLLbIO (DYHKLMI pearnbHbIX
3aBMCUMOCTEN, NPEeACTaBNEHUS NX rpaddnUYecKy;
NHTepnpeTaunm rpadnkoB peanbHbIX NPOLECcCOoB;
nprobpeTeHns NpaKkTUYeCcKoro onbitTa 4eAaTenbHOCTH,
npegLuecTsytoLen npodeccnoHansLHoON, B OCHOBE KOTOPOK
NEXUT JaHHbIN y4eOHbIN NpegMer.

HaxoauTb cymmy 6eckoHeYHO yObiBatoLLEen reoMeTpruyecKom
nporpeccuu;

BblYNCNATL NPOM3BOAHbBIE U NEPBOOBPA3HbLIE AreMEeHTapPHbIX
YHKUMIA, NPUMEHSS NpaBuna BblYMCNEHUS NPOM3BOAHBIX U
nepBoobpasHbIX, ICNONb3Yysi CIPaBOYHbIE MaTepuansbl;
nccnepoBaTb PYHKUUN U CTPOUTL UX FPaddnKy C MOMOLLbIO
NPOW3BOAHOM;

pelaTb 3a4a4v C NPUMMEHEHNEM YPaBHEHMS KacaTenbHOM K
rpadouky pyHKUMN;

peliaTb 3a4a4m Ha HaxoXaeHne HanbonbLIEero U HaMMeHbLLEro
3Ha4yeHMs (PyHKLMM Ha OTpe3Ke;

BbIYUCNATL NNOLLaAb KPUBOSIMHENHOW Tpaneumm;
MCNonb3oBaTb NPUOBPETEHHBbIE 3HAHMA U YMEHUSA B
NpaKkTU4EeCKON AeATENbHOCTN N NOBCEOHEBHOM XU3HN ANS:
pELLEHNA reoMeTPUYECKMX, (PUINYECKNX, IKOHOMUYECKNX U
ApYyrnx NpyKnagHbIX 3agay, B TOM y1cne 3agad Ha HanbonbLuve
N HaMMEHbLUME 3HAYEeHUS C NPMMEHEHNEM annaparta
MaTemMaTU4eCcKoro aHanmaa;

NprMobpeTeHNs NPaKTUYECKOro onbiTa AeATENbHOCTH,
npegLiecTsyloLen npodeccnoHanbLHON, B OCHOBE KOTOPOK
NEeXUT AaHHbIA y4ebHbI npegmer.

peluaTb pauMoHanbHble, NokasaTenbHble 1 NlorapumMmyeckmne
YpaBHEHWSI 1 HEPABEHCTBA, MppPaLNOHarbHble U
TPUrOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

A0OKa3blBaTb HECMNOXHblE HEPABEHCTBA;

peLuaTb TEKCTOBbIE 3a4a4mM C NOMOLLbIO COCTaBIEHNS
YPaBHEHUI U HEPABEHCTB, UHTEPNPETUPYS pe3ynbTaT C y4eTOM
OrpaHVYeHnin yCrioBuns 3agayu;

n3obpaxaTtb Ha KOOPANHATHOWN NIOCKOCTU MHOXECTBA peLLeHUi
YPaBHEHWI U HEPABEHCTB C ABYMS MEPEMEHHBIMU N NX CUCTEM,;
HaxoauTb NPUBNMKEHHbIE PELLEHUS YPaBHEHWUI N X CUCTEM,
ncnonbe3ys rpadouyeckuin MeTog,;

peluaTb ypaBHEHUs, HEpaBEHCTBA N CUCTEMbI C MPUMEHEHNEM
rpacduyecknx npeacrasneHnuit, CBOUCTB (PYHKLNIA,
NPOW3BOAHOM;

NCcnonb3oBaTb NPUOBPETEHHBbIE 3HAHMA U YMEHUSA B
NPaKkTU4ECKON OeATENbHOCTN N NOBCEOHEBHOM XU3HN ANS:
NOCTPOEHMUSA N NCCNeAOBaHNS NPOCTENLLNX MaTeMaTUYECKMX
mMogeneun; npnuobpeTeHnss NPaKTUYECKOro onbiTa A4eATENbHOCTH,
npeaLecTsyoLLer NpodpeccnoHanbHon, B OCHOBE KOTOPOW
NeXUT AaHHbIA y4ebHbI NnpegMeT.

pewaTtb npocTenne KoMOMHaTOpHbIE 3a4a4n METOLOM
nepebopa, a Takke C UCNoSib30BaHNEM U3BECTHbIX (hopmyn,
TpeyronbHuka lMackans; BeluncnaTe KoaduumeHTel BuHomMa
HbtoToHa no popmyne n ¢ UCNoNb30BaHMEM TPEYrosibHMKa

ro annapara
Onsi pelenns
NPaKTU4eCKMX
3agay u
BHYTPEHHUX
3apgad
MaTeMaTuKu;
3Ha4YeHue ugen,
MEeTOA0B U
pesynbTaToB
anrebpsbl n
MaTeMaTU4ecKo
ro aHanwusa ans
NOCTPOEHMS
mMoaenemn
pearnbHbIX
NnpoLeccoB n
cuTyauun;
BO3MO>XHOCTH
reomMeTpum ans
onncanus
CBOWCTB
pearnbHbIX
npeaMeToB 1 UX
B3aMMHOro
pacrnonoXeHus;
yHUMBepcarnbHbIn
Xapakrep
3aKOHOB NOTMKK
MaTeMaTn4eCcKun
X paccyxaeHui,
nx
NPUMEHMMOCTb
B pasfIMyHbIX
obnacTtax
YenoBe4YeCcKomn
[eATenbHOCTY;
pasnuyune
TpeboBaHuK,
npeobaBnaembl
X K
JoKasaTenbcTBa
M B
mMaTtemaTuke,
€CTECTBEHHbIX,
coumanbHo-
3KOHOMUNYECKUNX
N TyMaHUTapHbIX
Haykax, Ha
NPaKTUKE;

pornb
aKCMoMaTuKn B
MaTemaTuke;
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Kop MK, OK YMeHus 3HaHuA
Nackans; BO3MOXHOCTb
BbIYNCNATE BEPOATHOCTM COBLITMI HA OCHOBE NoAcyeTa Yncna NoCTPOEHUS
NCXOAO0B (MpocTenime crnyyam); MaTemMaTUyYeCKn
NCnonb3oBaTb NPUOBPETEHHBbIE 3HAHMA U YMEHUSA B X TEOPUN Ha
NPaKkTU4ECKON OeATENbHOCTU N NOBCEAHEBHOM XXMU3HWN ONNA: akcuomaTunyeck
aHanusa pearibHbIX YNCMOBbIX AaHHbIX, NPeACTaBNeHHbIX B OW OCHOBE;
BMAE Anarpamm, rpadmkoBs; ANna aHanmsa nHdpopmaumm 3Ha4veHue
CTaTUCTUYECKOro XapaKkTepa; akcuomaTuKm
NprnobpeTeHNs NPaKTUYECKOro onbiTa AeATENbHOCTH, Ansa opyrnx
npegLuecTsyloen npodeccnoHansLHoON, B OCHOBE KOTOPOK obnacren
NeXUT AaHHbIA y4ebHbIV NnpegMer. 3HaHWS 1 Ans
COOTHOCUTb NIIOCKNE reoMeTpudeckme urypbl U TpEXMeEpPHbIe NPaKTUKK;
06BEKTBI C UX ONUCAHUAMU, YepTexamu, n3obpaxeHnsamu; BEPOATHOCTHbIN
pasnuyaTb U aHanu3npoBaTb B3aMMHOE pacrosioxXeHue uryp; xapakrtep
n3obpaxartb reomeTpuyeckme purypbl 1 Tena, BbINOMHATb pasnnyHbIX
YyepTex No yCroBuio 3agauyu; npoLeccoB 1
pelaTb reoMeTpudeckme 3agayum, onmpasiCb Ha U3y4YeHHble 3aKOHOMEPHOCT
CBOWCTBA MaHUMETPUYECKMUX N CTEPEOMETPUYECKUX PUTYP K en
OTHOLLEHWUI MeXAy HUMKU, NPUMEHSIst anrebpanyecknin n OKpyXatoLiero
TPUrOHOMETPUYECKUIA annapar; Mupa.

NpoBOAUTb AOKa3aTenbHbIE PAcCyXAeHUS NpU peLleHnn 3agau,
A0Ka3blBaTb OCHOBHbIE TEOPEMbI KYpCa;

BbIYUCNATb JIMHENHbIE 3NEMEHTbI U Yrbl B NPOCTPAHCTBEHHbIX
KOHGUrypaumusax, o6bembl 1 nrowagm noBepxXHOCTEN
NPOCTPaHCTBEHHbIX TEN U UX NPOCTENLLNX KOMBUHaLNIA;
NPUMEHSATb KOOPANHATHO-BEKTOPHbIN METOA ANSA BbIYMCIEHNS
OTHOLUEHWUIN, PacCTOSIHWUIA U YINOB;

CTPOUTb CEYEHNs1 MHOTOrpaHHMKOB M n3obpaxaTtb ceveHus Ten
BpaLLeHUs;

NCNonb3oBaTb NPMOBPETEHHBbIE 3HAHMA U YMEHUSA B
NpaKkTU4eCKoN OeATENbHOCTU N NOBCEAHEBHOM XNU3HN ANSN:
nccnenoBaHus (MO4ENMPOBaHMS) HECIOXKHBIX NPaKTUYECKMX
CUTyauun Ha OCHOBE U3YYeHHbIX OPMYIT U CBOMUCTB huUryp;
BblYMCNEHUS ANWH, Nnowaaen n o6bemMoB peanbHbIX 06bEKTOB
npv peLleHnmn NpakTuYeckMx 3agad, Ucnonb3ys npu
Heob6Xo04NMMOCTUN CNPaBOYHMKN U BbIYUCINTENBbHbIE YCTPOWCTBA,;
NprnobpeTeHNs NPaKTUYECKOro onbiTa AeATENbHOCTH,
npegLiecTsyloen npodeccnoHanbLHON, B OCHOBE KOTOPOK
NEeXUT AaHHbIN y4ebHbIN NpegMer.

2. CTPYKTYPA N COOEPXAHUE YYEBHOI'O NPEAMETA

2.1. O6bem yyebHoro npeameta 1 BUAbl y4e6HON paboThbl

Bua yyebHoM paboThbl

Ob61bem yacoB

O6Bbem ob6pasoBaTenibHOM NporpamMmMbl y4eO6HOro npegmera 288
B T1.4. B popme npakTM4ecKomn NoAroToBKU 208
BT. Y.

- TeopeTtmnyeckoe obyveHne 54
- NpakKTU4ecKue 3aHATUA 208
CamocTodatenbHas paboTa 8
NMpomexyToyHasa aTTecTauusa: 3a4eT C OLLEHKOMW; 3K3aMeH 18




2.2. TemaTnyeckMn NNaH U coaepxxaHue y4ebHoro npegmeTa

Koabl
O61em, akag. KOMMNeTeHUuun
4./ B TOM M NMNYHOCTHbIX
yucne B pe3ynbTaTtoB!,
HanmeHoBaHue CopepxkaHue y4e6HOro marepuana um ¢popmbl OpraHm3auumm AeaTesibHOCTU
c¢dopme ¢opmupoBaHuio
pasfenoB n Tem oby4arowmxcs .
npakTu4eckom KOTOPbIX
noaroToBKMU, cnocobcTByeT
akag. 9. 3neMeHT
nporpamMmmsbl
BeeneHue Llenu n 3apaym matemMaTUKuM npyu 0OCBOEHUMU cneumanbHOCTU. MaTtemaTunka B Hayke, > OK 01, MNPo 01,
TEXHUKE, NOTUCTUKE, MHOPMALIMOHHBIX TEXHONMOMMNAX U NPAKTUYECKON AEATENTbHOCTH NP6 14
Paspgen 1. Anre6pa v Hayana maTemMaTUM4eCKoOro aHanumsa 152
CopepxaHme y4yebHOro marepuana 35
Uuncna u BblumcneHus. BeipaxeHnsa n nx npeobpasoBaHusi. BolpaxeHust 1 nx 1 OK 01, IP6 01-
npeobpasoBaHnsi. YpaBHEHUS 1 HepaBeHCTBA. CUCTEMbI yPaBHEHNI MP6 04, NP6 06
MpakTn4yeckoe 3aHATHe. OK 01. MP6 01-
PelueHne 3apgay ¢ ucnonb3oBaHWEM CBOWCTB YNCEN U CUCTEM CHUCIIEHUS, ENUMOCTH, 4 NP6 021 PG 06
Jorfien 1 YyacTeun, NpoLEeHTOB, MOAYNen Yncer. ’
MpakTnyeckoe 3aHATUE.
P 3 ; ] OK 01, MP6 01-
PelueHne 3agad ¢ ucnonb3oBaHNEM CBOWCTB CTEMNEHEN N KOPHEN, MHOFOYSIEHOB, 4 AP6 04. [P6 06
npeobpasoBaHNn MHOTOYS1IEHOB 1 APOBHOPALMOHAITbHBIX BbIPaXXEHWUIA. '
MpakTu4yeckoe 3aHATHE. OK 01, IP6 01-
- . 4
Tema 1.1 PeweHne 3agad ¢ ucnonb3oBaHnem rpagycHon mepbl yrna. Mogynb 4ymMcna n ero CBOMCTBa. NP6 04, NP6 06
e MpakTn4yeckoe 3aHATHe.
lMoBTOpEHME Kypca OK 01, IP6 01-
MaTEMATVKM PeleHune 3agay Ha ABWKEHME N COBMECTHY0 paboTy, CMecu 1 cniasbl C MOMOLLbIO 4 PG 04. NP6 06
N NMHENHbIX, KBagpaTHbIX 1 ApOBHOPaLMOHANbHbIX YPABHEHUA N UX CUCTEM. '
OCHOBHOW LLIKOTbI
MpakTn4yeckoe 3aHATHe. OK 01. MIP6 01
PelueHune 3agay ¢ NOMOLLbIO YMCINOBLIX HEPABEHCTB U CUCTEM HEPABEHCTB C OAHOM 4 NP6 04’1 PG 06
NepeMEHHON, C NPUMEHEHMEM M306paXeHNs1 YNCNOBbIX MPOMEXYTKOB. ’
MpakTu4yeckoe 3aHATHe.
PelueHune 3agay ¢ ncnonb3oBaHWEM YMCMOBLIX (PYHKLMI U UX rpadmkoB. Micnonb3oBaHne 4 OK 01, NP6 01-
CBOWNCTB ¥ rpadnKoOB NIMHEVHbIX U KBaApaTUYHbIX PYHKUMIA, 06GpaTHOM NPONOPLMOHANbEHOCTH NP6 04, MNP6 06
M PYHKUMKN Y = /x.
CamocTtosTenbHas pabora. OK 01. [IP6 01-
Pelwenne 3agay ¢ ncnonb3oBaHMeEM CBOWCTB YMCESN U CUCTEM UCHUCTIEHUS, OENUMOCTMN, 2 nP6 0"1 1P6 06
Jornen 1 Yyacteun, NpoLeHToB, MOAYyNen Ynucen ’
MpodeccnoHanbLHO-OopUEeHTUPOBaAHHOE coaepXKaHue 8

1B cooreerctruu ¢ [punoxenunem 3 TIOTI.
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n PaKTn4yeckoe 3aHATHNe.

OK 01, NP6 01-

PelweHne 3agad Ha OTHOLLEHUSA 1 NPONOPLINNA. 4 NP6 04, NP6 06

MpakTu4yeckoe 3aHATHeE. 4 OK 01, NP6 01-

MpoueHTbl B NnpodecCcnoHanbHbIX 3aavax 9KoOHOMUYECKoro npodunsi. MP6 04, NP6 06

CopaepxxaHue y4e6HOro marepuana 15

CurHyC, KOCUHYC, TaHreHC, KOTaHreHC NPOU3BOSNLHOrO yrra. TpuroHomeTpuyeckas

OKPYXXHOCTb. 3Ha4YeHnsa TpuroHomeTpuiecknx pyHkumnn gns yrnos 0°, 30°, 45°, 60°, 90°, OK 01, NP6 01,

180°, 270°. (O, g%g% pag). TpuroHomMeTpuyeckme OyHKLMM YNCEN W YITIOB. 1 MP6 03, NP6 04,

TpuUroHoMeTpuYeckme yHKLMN YNCHOBOrO aprymeHTa. CBOMCTBA U rpaduku rP6 06, MNPy 06

TPUTOHOMETPUYECKNX OYHKLNIA.

OcHOBHble TpUroHoMmeTpudeckme Toxaectaa. Popmynbl npueeaeHnsi. OCHOBHbIE

TpUroHomeTpuyeckne Toxaectea. Popmynel npuseaeHUs. TpUroHoMeTpudeckme yHKUMm

yncen un yrnos. 3HAYEHNsI TPUrOHOMETPUYECKUX (DYHKLMI NS YrIoB. OK 01. MP6 01

dopMynbl CNOXEHUS, CYMMbI U Pa3HOCTU CUHYCOB U KOCUHYCOB. POpMynbl yABOEHUS. 1 nP6 03’ NP6 OA,,

dopmynbl nonoBuHHOro yrna. Npeobpa3oBaHne TPUrOHOMETPUYECKNX BbIPAXKEHWUI C nP6 06’ Py 06’

MOMOLLLbIO (POPMYI CIIOXKEHUSA, CyMMbl U PA3HOCTU CUHYCOB U KOCUHYCOB, ABOVHOIO U ’

Tema 1.2. OCHOBBI NOMNOBMHHOroO aprymeHTa. lNpeobpa3oBaHue CyMMbl, pa3HOCTV B Npou3BeaeHne
TPUrOHOMETPUM TPUrOHOMETPUYECKNX (PYHKLMIA, 1 HAOOOPOT.
T o OK 01, NP6 01,
puroHoMeTpu4eckme PyHKLMK, X CBONCTBA U rpadpmkm. NocTpoeHne TpuroHoMeTpU4EeCKnX

YHKLNIA 1 X CBOMCTBA. 1 MP6 03, 11P6 04,
MP6 06, MNPy 06

MpakTu4yeckoe 3aHATHE. OK 01, T1P6 01,

PeweHwne 3agad Ha npeobpasoBaHmMe TPUrOHOMETPUYECKUX BblPaXKEHWM. 4 rP6 03, TIP6 04,
MP6 06, MNPy 06

MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue 8

MpakTu4yeckoe 3aHATHE. OK 01, T1P6 01,

PelweHne 3agay Ha TeMy «TpUroHOMETPUS HA MECTHOCTU» 4 rP6 03, T1PG 04,
MP6 06, MNPy 06

MpakTn4yeckoe 3aHATHe. OK 01, NP6 01,

Mcnonb3oBaHue CBOMCTB M rpapmvkoB TPUTOHOMETPUYECKMUX (DYHKLMI B NPUKNAOHbIX 4 NP6 03, NP6 04,

3agjavax MP6 06, MNPy 06

CopepxaHme y4eGHOro matepuana 30

T ®dyHKuMK, nx ceonctea. Cnocobbl 3agaHnsa yHKUnn. Hynn doyHKUUK, MPOMEXYTKM
emMa 1.3. OyHkuuu,
VX CBOICTRA U 3HaKOMOCTOSAHCTBA, MOHOTOHHOCTb. HanbonbLuee n HanmeHbluee 3HaueHne DYHKLMN. OK 01, NP6 01-
Mepuoguyeckme pyHKUMN. YETHOCTb M HEYETHOCTb PYHKUNIA. CrnoXHblEe YHKLUN. 1 NP6 04, NP6 06,
rpadoukm - N
Concta v rpadukm TPUroHOMETpUYECKUX PYHKUMIA. MOCTpoeHne TpUroHOMETPUYECKNX MNPy 08

dYHKUMI Y=COS X, Y=Sin X, y=tgX, y=Ctgx n nx cBOMNCTBa.
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MpeobpasoBaHne rpadmkoB TPUFOHOMETPUYECKUX PYHKLUNIN. ApudMeTnYeckme onepawumm
Hag, dyHKumsaMn. CrnoxHasa pyHkumna (komnosmums). MNpeobpasoBaHus rpadnKoB.

MapannenbHbIi NEPEHOC, CUMMETPUSA OTHOCUTENBHO OCEN KOOPAMHAT N CUMMETPUS I'(|)PK6001 4 HHPPG6001(;

OTHOCUTEMbHO Hadana koopAMHAT, PACTSHKeHUE 1 CxaTne BAOMb OCer KOOPAMHAT. I'IF;y 08 ’

O6paTHble TPUroHoMeTpuyeckme YyHKLUN, UX CBOMCTBA N rpaddukn. APKKOCUHYC, apKCUHYC,

apKTaHreHc Yncna. ApKKOTaHreHc Yncna.

MpocTenwne TpuroHoMeTpu4eckne ypaBHeHnsa n HepaseHcTea. OgHopoaHble OK 01. [IP6 01-

TPUrOHOMETPUYECKME YPABHEHMA U HepaBeHCTBa. nP6 04 PG 06

Cucrembl TPUrOHOMETPUYECKIX YPABHEHUIA. MpocTenwme cnctembl TPUrOHOMETPUYECKUX I'IF;y 08 ’

YPaBHEHWN.

CteneHHasa cyHKUMS, €€ cBonCTBa U rpaduk. [NocTpoeHne cTeneHHbIX QYHKUMA N NX

CBOWCTBA. OK 01, NP6 01-

KopeHb n -0 cTeneHn n ero cBoncTea. KopHM HaTypanbHOW CTENEHN U3 Ynucna U Ux NP6 04, NP6 06,

ceoucTBa. CTeneHun ¢ paunoHanbHbIMKU NoKasaTensmm, nx ceoncTea. CteneHn ¢ MPy 08

AEeNCTBUTENbHLIMY NOKa3aTensamn. BeinonHeHWe pacyeToB € pagukanamu.

CTteneHb € paunoHanbHbIM NokasaTtenem n eé ceoncTea. [peobpasoBaHne cTeneHem ¢

paunoHanbHbIM nokasartenem. VippaunoHanbHble BolpaxeHust. OnpegeneHne cTeneHn ¢

paunoHarnbHbIM nokasatenem. CBomncTBa cTeneHen. 3anmcbiBaHNe KOPHA N -0 CTEMEHU B

BMAe ¢ ApobHbIM Nokasatenem n HaobopoT. [NpeobpasoBaHne paunoHanbHbIX, CTENEHHbIX OK 01, IP6 01-

BblpaXkeHn. HaxoxaeHwe cTteneHen ¢ paunoHanbHbiMm nokasatensmn. CpaBHeHME NP6 04, NP6 06,

cteneHeln. [NMpeobpa3oBaHne BbIpaXKeHUN, coAaepXaLlnX CTENEHN MPy 08

WppaumnoHanbHble ypaBHEHUSA 1 HepaBeHCTBa. MeToabl peLleHns nppaunoHanbHbIX

ypaBHeHWUn n HepaBeHCTB. [NokasaTensHasa yHKUNS 1 ee CBOWCTBA, U rpadumk. Hucno e u

dyHKUMa y=e*. lNocTpoeHne nokasaTenbHbIX (PYHKLMIA U UX CBONCTBA.

MokasaTenbHble ypaBHEHMSA U HepaBeHCTBa. [1pocTeniumne nokasaTenbHble YpaBHEHUS U OK 01. 1P6 01-

HepaBeHCTBa. ] [P6 04, NP6 06,

WccnepoBaHue n noctpoeHune rpamnkos yHKUMIA. PelleHne 3agad Ha NOCTPOEHNE U MPy 08

nccnegoBaHue yHKUUN.

MpakTn4yeckoe 3aHATHe. OK 01, NP6 01-

PelwleHne 3agay Ha noCTpoeHne TPUroHOMETPUYECKUX (PYHKLNA. NP6 04, NP6 06,
MPy 08

MpakTn4yeckoe 3aHATHe. OK 01, NP6 01-

Bbluncnenne obpaTHbIX TPUrOHOMETPUYECKMX (DYHKLINIA. NP6 04, NP6 06,
MPy 08

MpakTn4yeckoe 3aHATHe. OK 01, NP6 01-

PelueHne npocTenwmnx TpUroHoMeTPUYECKUX YpaBHEHUIN N HEPABEHCTB U CUCTEM MP6 04, MNP6 06,

ypaBHEHWI. MPy 08

MpakTu4yeckoe 3aHATHE. OK 01, NP6 01-

PelwleHne TpUroHomMeTpU4ECKNX YpaBHEHUI pasnMyHbIMK criocobamu. NP6 04, NP6 06,
MPy 08
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n PaKTn4eckoe 3aHATHNe.

OK 01, NP6 01-

PeuwleHne npocTenwmnx nokasartesnbHbIX YpaBHEHWIA U HEPABEHCTB U CUCTEM YPaBHEHWIA. 4 NP6 04, NP6 06,
MPy 08
MpodceccnoHanbLHO-OpUEeHTUPOBAHHOE coaepXKaHue 4
MpakTu4yeckoe 3aHATHE. OK 01, IP6 01-
PeuwleHne nokasaTenbHbIX YpaBHEHUN. 4 NP6 04, NP6 06,
MPy 08
CopepxaHme y4ebHOro martepumana 6
Llenble, paunoHanbHble U AeNCTBUTENbHbIE Yncna. HaTypanbHble, Lenble, paunoHarbHble,
AencTeuTenbHble ymucna. AGContoTHasa n OTHOCUTENbHASA MNOrPEeLLHOCTL NPUBITIMKEHHOTO OK 01, NP6 01,
3HayeHus ymcna. [leicTems Hag NpUONMKEHHbIMU 3HAYEHUSIMI Yncna. ADCONoTHasA K 1 MP6 02, MNPy 02,
OTHOCUTENbHAasH NOrpeLlHOCTU Yncna. HaxoxaeHne NnpubnmKkeHHbIX 3HaYEHUIN BENUYNH 1 NP6 06
Tema 1.4. PazButne | NOrpeLlHoOCTeN BbIMUCTIEHUN.
MOHATMA O Yucne KomnriekcHble vYncna. lNepBuyHble NpeacTaBneHns 0 MHOXECTBE KOMMMEKCHbIX YNCEr. OK 01, NP6 01,
[encteua ¢ koMmnnekCHbIMn Yncnamm. KomnmekcHo conpshkeHHble ynucna. Mogynb u 1 NP6 02, MNPy 02,
aprymeHT uncna. TpuroHomeTpuyeckasa popma KOMMNIEKCHOro Yymcna. NP6 06
MpakTu4yeckoe 3aHATHeE. OK 01, NP6 01,
ApudmeTnyeckme onepaumm Hag AeNCTBUTENbHbIMU Yncnamun. encteus Hag 4 MP6 02, MNPy 02,
KOMMMEKCHLIMWN YncCnamum. MP6 06
CopepxaHme y4eGHOro matepuana 6
Jlorapndpm vncna. JecAaTnyHbIn U HaTyparnbHbIN orapudMsbl, YXCHOo e. HaTypanbHbIn
norapudgm. Ceownctsa norapudgmos. NpeobpaszoBaHme norapnpmuUUecKnx BblpakKeHnin. OK 01, TP6 01-
Jlorapundpm uncna. OcHoBHOE norapudmmyeckoe TOXAECTBO. [lecAaTUYHbIE U HaTyparnbHbIe 1 NP6 02, NP6 06,
Tema 1.5 norapudmel. MNMpaBuna gencteun ¢ norapnpmamu. Nepexos K HOBOMY OCHOBAHMUIO. MPy 06, MNPy 08
- [MpeobpasoBaHne norapnpMmUIeCcKnX BblpaXKeHUn
Tlorapucmbl. Jlorapudpmuyeckas coyHkums. Jlorapugpmny & Y
Torapudmmrieckas yHKUWS. lorap eckas cbyHKuMﬂ, €€ cBoicTBa 1 rpadomk. OK 01, 1P6 01-
MocTpoeHune norapmdmMmyeckon yHKLMM 1 ee CBOMCTBA.

PyHKUNA 1 NP6 02, NP6 06,
J'Iorapmq:wlmqecme ypaBHeHUs 1 HepaBeHcTBa. MeToabl pelueHns norapnmMmnyeckmnx MPy 06, NPy 08
ypaBHEHWI 1 HEPABEHCTB. ’
MpakTn4yeckoe 3aHATHe. OK 01, NP6 01-
PelleHne norapudmmyecknx ypaBsHeHUI, HEPaBEHCTB U CUCTEM YPaBHEHUM. 4 NP6 02, NP6 06,

MPy 06, MNPy 08
CopepxxaHue y4eO6HOro marepuana 10
MocnepoBatenbHOCTM U UX Npeaernbl. Cnocobbl 3a4aHnsa U CBOMCTBA YNCOBbIX
Tema 1.6 nocrnenoBaTenbHOCTEN. 1 OK 01, NP6 01,
MocnepoBaTensHOCTL | [oHATME Npeaena dyHKuun. MNMoHATHE npegena PyHKUMM B TOYKE U B GECKOHEYHOCTW. NP6 06, MNPy 09
dyHKumn. MNpegen AcumnTOThI rpadomka PyHKLMK.

DYHKLMN. BeckoHeuHO mMarnble u 6eckoHeYHo GornbLine BennymHbl. CpaBHeHNEe GECKOHEYHO MarbIX U OK 01. [IP6 01

B6eckoHeuyHo 6onblumnx. HenpepbIBHOCTb OYHKLUMN. CBOMCTBA HENPEPBIBHBLIX (PYHKLMNA. 1 i !

Teopema Benepuitpacca.

NP6 06, MPy 09
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n PaKTn4eckoe 3aHATHNe.

OK 01, NP6 01,

BbluncneHve npegena nocnegoBaTeibHOCTMU. 4 NP6 06, MNPy 09
MpakTu4yeckoe 3aHATHeE. 4 OK 01, NP6 01,
BbluncneHuve npegena yHKUnn. MP6 06, MNPy 09
CopaepxxaHue y4e6HOro marepuana 31
MponssogHasa dyHkumn. MNpupaweHne aprymenTa, npupaileHme doyHkumn. MNMoHsTme o 1 OK 01, NP6 01-
NPOn3BOAHON (PYHKLINN. NP6 06
Mpoun3BoaHble anemMeHTapHbIX PyHKUMI. Tabnuua npomnssoaHbix. MNpasuna 1 OK 01, NP6 01-
anddepeHunpoBaHms. [pon3BogHbIE CYMMbI, PAa3HOCTU, NPOM3BELEHUS], YAaCTHbIE. MP6 06
MponssogHasa cnoxHon dyHkumn. CrnoxHasa dyHKUMS 1 npasuna ee anddepeHunpoBaHms 1 OK 01, IP6 01-
NP6 06
MponssogHasa TPUroHOMETPUYECKUX (PYHKLUMIA. TpuroHoMmeTpudeckme oyHKLUMN 1 npasmna nx 1 OK 01, NP6 01-
anddepeHUnpoBaHUS. NP6 06
["eoMeTpUYECKUI N MEXAHMUYECKUA CMbICIT NPON3BOAHON. [eOMeTpPUYECKUIA CMbICHT 1 OK 01, IP6 01-
Npoun3BOAHON. YpaBHEHME KacaTenbHOM K rpacpuky yHKUUK. NP6 06
MexaHu4eckunin CMbICIT NPOU3BOAHON. HaxoxaeHne cKopocTu, YCKOpeHUs aAnsa npotecca,
3agaHHoro dopmyrnon un rpacdmkom. Bropasi npomseogHas. 1 OK 01, IP6 01-
Hanbonbluee n HaMmeHbLuee 3HadYeHns oyHKunn. Mprmepbl NCNONb30BaHMS NPOVU3BOOHON NP6 06
Tema 1.7 AN HaXOXAEHNS HaUNy4YLWero pewennst B NpuKNagHblX 3agadax.
MpownssogHas MpymeHeHne NPoOn3BOAHON K nccrnenoBaHnio pyHkumn. Metog nHTepBanoB Ans peLeHns OK 01. MP6 01-
yHKUMK, eé HepaBeHCTB. [MpoMeXXyTKoB BO3pacTaHns 1 yobiBaHUsE YHKLMW, TOYKN SKCTPEMYMA U 1 I'IF,>6 06
npUMeHeHne 9KCTPEMYMOB.
MpakTn4yeckoe 3aHATHe. OK 01, TP6 01-
- 4
BbluncneHme nponssogHoOM No onpeaeneHuto. MP6 06
MpakTu4yeckoe 3aHATHE. OK 01, NP6 01-
- o - 4
BbluncneHme npon3BogHbIX aNeMeHTapHbIX YHKLMIA U MPOU3BOAHON CNOXHOW OYHKLMW. NP6 06
MpakTn4yeckoe 3aHATHe. OK 01, TP6 01-
- . 4
BbluncneHme nponssBogHoON TPUrOHOMETPUYECKNX DYHKLINA. MP6 06
MpakTnyeckoe 3aHATHE. OK 01, MP6 01-
PeuwleHne 3agad Ha HaxXoX4eHMs NPOMEXYTKOB BO3pacTaHms 1 yObiBaHUS!, TOUEK 4 NP6 06
3KCTpPEMYMaA U SKCTPEMYMOB 1 NOCTPOEHNE rpacpmKoB.
NMpodreccnoHanbLHO-OPNEHTUPOBAHHOE coAepKaHue 8
MpakTnyeckoe 3aHATHE. OK 01, NP6 01-
. 4
IMprmeHeHne NPON3BOAHON B 9KOHOMMUKE. MP6 06
MpakTn4yeckoe 3aHATHe. 4 OK 01, NP6 01-
PelleHne 3agad npoeccuoHaribHON HanpaBneHHOCTH. NP6 06
Tema 1.8 CopepxaHue y4ebHOro matepuana 19
X MepBoobpasHasa cdyHkumK. MNMpaBuna HaxoxaeHus nepBoobpasHbix. [epBoobpasHas OK 01, IP6 01-
Mepsoobpaanias ji. Tab 5 ! MP6 04, NP6 06
hyHKUMN, €8 SﬂeMeHTapTHX(byHKuMM. abnuua nepsoobpasHbix ,
npmmeHe;-ime KpuBonuHerHasa Tpaneuus. MNnowans KpusonuHeHon Tpaneumn. dopmyna HetoToHa- 1 OK 01, NP6 01-

JlenbHuua. 14

NP6 04, NP6 06




OnpegeneHHbI nHTerpan. Belumcnenne nHterpanos. Belumcnenune nnowagen niockmx 1 OK 01, NP6 01-
duryp n o6bemoB TeN BpaLLeHMs1 C MOMOLLbIO MHTerpana. MP6 04, NP6 06
MpakTu4yeckoe 3aHATHeE. 4 OK 01, NP6 01-
PelueHune 3agay Ha BbluMcneHe nepBoobpasHoOM. MP6 04, NP6 06
MpakTu4yeckoe 3aHATHE. 4 OK 01, IP6 01-
PeweHwne 3agay Ha BblYMCIIEHME ONpeaerieHHOro nHrerpana. NP6 04, NP6 06
MpodeccnoHanbLHO-OpUEHTUPOBaAHHOE coaepXKaHne
MpakTu4yeckoe 3aHATHeE. 4 OK 01, NP6 01-
BbluncneHve nnowagen KpUBONMHENHON Tpaneuuun. NP6 04, NP6 06
MpakTu4yeckoe 3aHATHE. 4 OK 01, IP6 01-
BbluncneHune nnowjagen ¢ NnOMoLLbI MHTErpanos. NP6 04, NP6 06
Pasgen 2. leomeTpus 76
CopaepxxaHue y4e6HOro marepuana 19
lMoBTOpEHME Kypca MaTeMaTMKM OCHOBHOW LLKOSTbI OK 01, NP6 01,
1 NP6 09, NP6 10,
MP6 12, NPy 01
MpakTu4yeckoe 3aHATHE. OK 01, NP6 01,
PelueHne 3agay ¢ NpUMEHEHNEM CBOWCTB (PUryp Ha NSIOCKOCTU, Ha LOKa3aTeNbLCTBO U 4 MP6 09, NP6 10,
NOCTPOEHME. MP6 12, MNPy 01
Tema 2.1 MpakTn4yeckoe 3aHATHe. OK 01, NP6 01,
n ’ PelweHne 3agay ¢ ucrnonb3oBaHNeM TEOPEM O TPEYrofnbHUKaxX, COOTHOLLIEHUI B 4 MPo6 09, NP6 10,
OBTOpPEHUE Kypca
MaTEMATKN NPAMOYronbHbIX TPEYrofnbHUKaX, (0akToB, CBA3AHHbIX C YETbIPEXYrofibHUKaMU. MP6 12, NPy 01
OCHOBHO LLIKOMb MpakTn4yeckoe 3aHATHe. OK 01, NP6 01,
PelweHne 3agay Ha n3amMepeHns Ha NIoCKOCTU, BblMMCIIEHNE ONUH U NoLaaen. 4 NP6 09, NP6 10,
MP6 12, NPy 01
MpakTu4yeckoe 3aHATHE. OK 01, NP6 01,
PelueHne 3agay ¢ NOMOLLIbIO BEKTOPOB 1 KOOpANHAT. 4 NP6 09, NP6 10,
MP6 12, NPy 01
CamocTosTenbHas paborTa. OK 01, NP6 01,
PeweHwne 3agad ¢ ucnonb3oBaHnemM CBOMUCTB oMryp Ha NoCKOCTH, AOKa3aTeNbCTBO U 2 MP6 09, NP6 10,
NOCTpOEHHUe. MP6 12, NPy 01
CopepxaHme y4eGHOro matepuana 21
Akcrombl ctepeomeTpun. OCHOBHbIE Urypbl CTEPEOMETPUN. AKCMOMbI CTEPEOMETPUN. 1
MapannenbHOCTb B NpocTpaHcTBe. B3aMMmHoe pacnonoxeHve AByX NpsMbIX B
npoctpaHcTBe. [NapannensHOCTb NPSIMOK M NITOCKOCTU: onpeaerneHne, Npu3Hakm n OK 01, I'P6 01,
Tema 2.2 cBoncTBa. NMapannensHOCTKN NSIOCKOCTEN: onpeaeneHne, Npu3Haku 1 CBOMCTBA. 1 NP6 09, NP6 10,
CtepeomeTpus CkpelumBatoLmecs npsimble B NPOCTPAHCTBE. Yron mexay HUMu. Metoabl HaxoXxaeHus MP6 12, NPy 01
pPacCTOAHUIA MeXAYy CKpeLLMBaLLMMUCH NPAMbIMN.
MepneHanKynapHOCTb B NpocTpaHcTee. [NepneHankynsapHOCTb NPSIMON U NAIOCKOCTMU: OK 01, NP6 01,
onpegenexHune, NpusHak1 U cBOMUCTBA. [NepneHamKynspHOCTb MOCKOCTEN. 1 NP6 09, NP6 10,
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MNepneHankynsap n HaknoHHaga. lNepneHamkynap, HakNnoHHas, npoekunda. PacctosiHne ot
TOYKM A0 nriockocTu. Teopema o Tpex nepneHanKynspax.

OK 01, NP6 01,
NP6 09, NP6 10,
NP6 12, NPy 01

Yrnbl B NpocTpaHCcTBe. Yron Mexay npssMoi U NIIOCKOCTb0. YTon Mexay NroCKOCTAMU.
eomeTpuyeckme npeobpasoBaHmst NpocTpaHcTBa. N3o6paxkeHne NpoCcTPaHCTBEHHbIX

duryp.

OK 01, NP6 01,
MP6 09, NP6 10,
NP6 12, NPy 01

MpakTn4yeckoe 3aHATHe.
PeweHwne 3agay no teme «lMapannenbHOCTbL B NPOCTPaAHCTBE»

OK 01, NP6 01,
NP6 09, MP6 10,
NP6 12, NPy 01

MpakTnyeckoe 3aHsATHE.
PelueHne 3agay no Teme «lepneHankynspHOCTb B MPOCTPAHCTBEY

OK 01, NP6 01,
NP6 09, NP6 10,
NP6 12, NPy 01

I'IpaKTquCKoe 3aHATHe.
PelueHne 3agay Ha NNOCKOCTU C UCMONb30BaHNEM cTepeomMeTpn4ecKknx metogoB

OK 01, NP6 01,
NP6 09, NP6 10,
NP6 12, NPy 01

MpodeccnoHanbLHO-OpUEeHTUPOBAHHOE coAepXKaHue

I'IpaKTquCKoe 3aHATHe.
PelweHne 3agay Ha TEMY «B3anmHoe pacnonoxexHme npAmMbIX»

OK 01, NP6 01,
NP6 09, NP6 10,
NP6 12, NPy 01

Tema 2.3.
MHororpaHHuku

CopepxaHme y4eGHOro matepuana

MHororpaHHuku. Npuama. OnpegeneHme MHororpaHHuka. Buabl MHororpaHHukoB. BeplinHel,

pebpa, rpaHn MHororpaHHuka. lNMpusma: onpegeneHve, BepLUnHbl, pebpa, rpaHu, BbICOTa, nOpI%O(;é nI'IPF?6011(3
OCHOBaHus, gnaroHans. lNMpsmas n HaknoHHasa npuama. lNpasunsHasa npusma. CummeTpus B I'IP,6 12 ’
npusme
Mapannenenunea. MNMapannenenunen: onpegenexHne, BEpPLWNHLI, pebpa, rpaHu, BbICOTA, OK 01, NP6 01,
OCHOBaHus, anaroHans. CeoncTea napannenenvnega. MNpsmMmoyronbHbI Napannenenunes. NP6 09, NP6 10,
Ky6. CummeTpus B Kybe, B napannenenvnene MP6 12
Mupamuga. NMupamnga: onpenenexHne, BepLlunHbl, pedpa, rpaHu, BbICOTa, 0Cb, anodema, OK 01 MP6 01
ocHoBaHue. [NpaBunbHaga nupamuga. YceyéHHaa nupamuaa. TeTtpasgp. MNMupamngel ¢ NP6 Oé nP6 16
paBHOHAKMOHEHHbIMW pebpamMu 1 rpaHsiMK, UX OCHOBHble cBonCTBa. CUMMETpUs B I'IP’6 12 ’
nMpamuae.
MpaBunbHble MHOrOrpaHHWKK. [JBOMCTBEHHOCTb NPaBUbHbIX MHOTOrPaHHUKOB. OK 01. MP6 01
lMpeacrasneHune o NpaBurbHbLIX MHOTOrPaHHUKax (TeTpaagpe, Kybe, oktasgpe, gogekasgpe nP6 09; 1P6 1 O
n nkocasgpe). PassepTkn MHororpaHHuka. Kpatyanwime nytn Ha NnoBEpXHOCTU I'IP’6 12 ’
MHOrorpaHHuKka
MpakTnyeckoe 3aHATHE. OK 01, NP6 01,
PelwweHue 3agay Ha Temy «MHOrorpaHHuUKn» NP6 09, NP6 10,
NP6 12

Tema 2.4. Tena

CopepxaHme y4yebHOro matepuana
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BpaLleHust Tena Bpawenud. Lnnungp. NoHatne Tena spawleHms. LiunnHap: onpenenexme, CBOMCTBA, OK 01, NP6 01,
pa3BepTKa, ceyeHuns, obpasytoLlasi, OCb, BbICOTa, OCHOBAHUS. 1 NP6 09, NP6 10,
NP6 12
KoHyc. KoHyc: onpegeneHune, CBOMCTBa, pa3BepTka, ceyeHuns, obpasytoLlas, ocb, BbICOTA. OK 01, NP6 01,
1 NP6 09, NP6 10,
MP6 12
Wap. Wap: onpeaeneHve, cBOMUCTBa, pa3BepTka, ceveHus, paguyc, anameTp. Cdepa. OK 01, NP6 01,
KacaTenbHas NNockocTb K cdepe. 1 MP6 09, NP6 10,
MP6 12
MpakTu4yeckoe 3aHATHE. OK 01, NP6 01,
PeweHwne 3agad Ha Temy «Tena BpalleHusay 4 NP6 09, NP6 10,
MP6 12
CopaepxxaHue y4e6HOro marepuana 10
Mnowagn n 06bemMbl MHOrorpaHHuKoB. MNoHsTMe o6bema. O6bEMbBI MHOrOrpaHHMKOB. OK 01, NP6 01,
Mnowanb NOBEPXHOCTN N 06beM Npuambl. PopMynbl ANs BblMUMCEHNA GOKOBOW M NOMHOWN 1 NP6 09, NP6 10,
noBepxHoCcTen 1 o6bema napannenenunega v kyba, nupammgpl NP6 12
O6bem n nnowagwn Ten spaweHus. PopmMynbl 4nsi BbIYMCNIEHMS GOKOBOW 1 MOSHOM OK 01, NP6 01,
noBepxHOCTEN N obbemMa uunuHapa n koHyca. PopmMynbl AN BbIYMCIIEHNS MOBEPXHOCTU U 1 NP6 09, NP6 10,
obbema Lapa. NP6 12
MpakTu4yeckoe 3aHATHE. OK 01, NP6 01,
PeuweHne 3agay Ha HaxoxaeHue nnowaan n obbema nNpunambl, Napannenenvnena u 4 NP6 09, NP6 10,
Tema 2.5. ObbemMbl U | NIUpPaMUabL. NP6 12
nnowaan MpakTn4yeckoe 3aHATHe. OK 01, NP6 01,
PelwweHune 3agay Ha HaxoxgeHve nnowaan n obbema uunuHapa, KoHyca v wapa. 4 NP6 09, NP6 10,
NP6 12
MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue 11
MpakTn4yeckoe 3aHATHe. 4 OK 01, NP6 01,
PacueT ToBapoobopoTa NP6 11
MpakTnyeckoe 3aHATHE. OK 01, INMP6 01,
2
PacyeT KonmyecTsa TOBapOB Ha cknage NP6 11
MpakTn4yeckoe 3aHATHe. 4 OK 01, NP6 01,
PelweHune 3agay Ha Temy «['eomeTpuyeckme Tena, nx NOBEPXHOCTU U 06 bEMbI» NP6 11
CopepxaHme y4eGHOro matepuana 1
T Mogo6Hble Tena B NnpocTpaHcTee. OTHOWEHNE 06bEMOB 1 NNoLagen NOBEPXHOCTEN
emMa 2.6. lNogobue B i N
NPOCTPAHCTBE nogobHbIX ouryp. [ABvXKeHNa B NPOCTPaHCTBE: NapanienbHbln NepeHoc, LieHTparbHas 1 OK 01, NP6 01,
CYMMETPUS, CUMMETPUSI OTHOCUTENBHO MIIOCKOCTW, NOBOPOT. CBONCTBA ABMXEHUN. rnPeé 11
[MpuMeHeHne ABMXEHUN Npu peleHumn 3agad. NpeobpasoBaHre nogobus, roMoTeTus.
Tema 2.7 CopepxxaHue y4e6HOro Mmarepuana 10
Koopan aITI;I y [ekapToBbl KOOpAWHATLI B NpocTpaHcTBe. [NMpsiMoyronbHasga (Gekaptosa) cuctemMa KoopamHat OK 01. [IP6 01
BEKTOPb! B npocTpaHcTBe. PopMyna paccTosiHUA Mexay AByMsi Todkamu. KoopavHaTtbel cepefmHbl 1 I'II56 13 ’

oTpeska. g
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BekTopbl B npocTpaHcTBe. BekTtopbl. Mogynb BekTopa. KonnnHeapHOCTb BEKTOPOB. Ycnosue 1 OK 01, NP6 01,
KONSiMHeapHOCTM BEKTOPOB. PaBeHCTBO BekTOpoB. KoopanHaThl BEKTOPA. MP6 13
[encTBua Hag BekTopamu B NpocTpaHcTBe. CrnoxeHne BEKTOPOB. YMHOXEHME BEKTOPA Ha
yucno. PasnoxeHne BekTopa Mo HanpaeneHuaM. Yron Mexay AByMs BekTopamu. [Npoekuuns 1 OK 01, NP6 01,
BEKTOpa Ha ocb. CkansipHoe NpounsBe4eHNe BEKTOPOB. YCroBUE NepneHanKynsipHOCTH NP6 13
BEKTOPOB.
YpaBHeHue cepbl. YpaBHEHME NNockocTu U npsaMoin. CocTtaBneHne ypaBHeHUs cpepbl. OK 01 1P6 01
CocTaBneHue ypaBHeHUIN NIIOCKOCTU 1 NPsIMON. BnncaHHble U onucaHHble cgepsbl. 1 I'II56 13 ’
Kacatouwmecs cepsbl.
MpakTu4yeckoe 3aHATHE. 2 OK 01, NP6 01,
PeweHne 3agad Ha Temy «BeKTopbl B NPOCTPaAHCTBEY NP6 13
MpakTnyeckoe 3aHATHe. > OK 01, NP6 01,
PelweHne 3agay Ha Temy «[JencTBus Hag BEKTOpaMn B NPOCTPAHCTBE» MP6 13
MpodreccnoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue 2
MpakTnyeckoe 3aHATHe. 2 OK 01, NP6 01,
PeweHne 3agay Ha Temy «[ekapToBbl KOOPANHATEI B NPOCTPaHCTBEY NP6 13
Pasgen 3. BepoATHOCTb U cTaTUCTUKA 26
CopaepxxaHue y4e6HOro Mmarepuana 14
OCHOBHbIE NOHATMA KOMOUHATOPUKK. PasmelleHnsi, nepecTaHOBKM U COMETaHMS.
OK 01, IP6 01,
daktopuan. KombuHatopuka. Beibopka. NpaBuna cnoxeHns n ymHoxeHus. PasmelueHuns, 1 AP6 07. [P6 08
nepecTaHoBKM U codeTaHns 6e3 NOBTOPEHU N C MOBTOPEHUSMMU. '
BuHom HbtoToHa. TpeyronbHuk MNackansa. dopmyna 6uHoma HetotoHa. CBoncTtBa 1 OK 01, NP6 01,
OuHoOMManbHbIX KoadhduumneHToB. TpeyronebHuk MNackans. MP6 07, NP6 08
Tema 3.1. OnemeHTbl | NpakTUyeckoe 3aHATHE.
o OK 01, NP6 01,
KOMBUHATOPUKM PelwweHne komMbrHaTOpHbIX 3ag4a4d. 3agayv Ha NOACHET YMcna pasMeLLeHnin, NepecTaHoBOK, 4 nP6 07. NP6 08
coyeTaHuin. PelueHmne 3agad Ha nepebop BapnaHToB. ’
CamocToAaTenbHasa paborTa. OK 01, NP6 01,
AHanua u pelleHne npakTndecknx 3agad no Teme « OCHOBHbIE MOHATUS KOMOMHATOPUKNY NP6 07, NP6 08
MpodreccnoHanbLHO-OPUEHTUPOBAHHOE coaepXKaHue
MpakTnyeckoe 3aHATHE. OK 01, INMP6 01,
PelwweHune 3agay Ha TeMy «OCHOBHbIE NOHATUSA KOMOMHATOPUKNY MP6 07, NP6 08
CopaepxxaHue y4e6HOro matepuana 10
OcCHOBHbIE NOHATMA TeOpMM BEpOSATHOCTEN. Knaccuyeckoe onpeaeneHne BepOsiTHOCTEN.
o - OK 01, NP6 01,
WcnbiTaHne n cobbitne. Buabl cobbituin. lenctema Hag cobbiTuamu. BepoaTHOCTb. 1 MP6 07. NP6 08
Knaccuyeckoe onpegeneHme BeposTHocTen. CBOMCTBa BEPOSATHOCTEN. '
Tema 3.2. OnemeHTbl - > >
Teopun CnoxeHne n yMHOXeHne BepOoSATHOCTEN (iO6bITVII/I. g)nyanHble BENMUYUHBI U UX YNCNOBbIE
- XapaKTepUCTUKN. TeopemMbl BEPOSATHOCTEN COBLITUN. [IMCKPETHBIE N HEMNPEPLIBHbIE OK 01, NP6 01,
BEpOATHOCTEN o o 1
ChnyYanHble BeNuYMHbl. 3aKoH pacnpegenenuns. Yncnosble XapakTePUCTUKM QUCKPETHON NP6 07, NP6 08
cnyyanHon sennynHel. CoBMeCTHbIE pacnpegeneHms
MpakTu4yeckoe 3aHATHE. 4 OK 01, NP6 01,

Bbluncnenuve BGDOHTHOCTGVI B OMbITaX C PaBHOBO3MOXkKbIMU 3J1IEMEHTAaPHbIMU UCXOOaMWN.

NP6 07, NP6 08




MpodeccnoHanbLHO-OPUEHTUPOBAHHOE coAepXKaHue

MpakTn4yeckoe 3aHATHeE.
3agayum ¢ npodeccmoHanbHOW HanpaBNeHHOCTLIO.

OK 01, NP6 01,
NP6 07, NP6 08

CopepxaHme y4ebHOro matepuana

MpencTtaBneHne cratucTudecknx aaHHbIX. Ctatuctuka. Beibopka. YacrtoTa. MNpeacraBneHne
AaHHbIX (Tabnuubl, guarpaMmmebl, rpacdukm).

= o b~ |bd

OK 01, NP6 01,
NP6 07, NP6 08

BbibopouHblie xapaktepuctukn. CpegHee apudmeTndeckoe, BbIGOpoYHasa gucnepcus,
BbIGOpPOYHOE CpeaHee KBagpaTUyeckoe OTKNOHeHe. BuHapHasa crnyyanHas BenuumHa,

OK 01, NP6 01,

Tema 3.3. OnemeHTbl | pacnpegeneHue bepHynnu. NeomeTpuyeckoe pacnpegeneHune. buHommansHoe 1 NP6 07, NP6 08
MaTemMaTU4YEeCKOn pacnpegeneHne n ero CBOMCTBa.

CTaTUCTUKMN MpakTn4yeckoe 3aHATHe. > OK 01, NP6 01,
PeuwleHne 3aga4d Ha TeMY «ONeMeEHTbl MaTeEMaTUYECKON CTaTUCTUKNY NP6 07, NP6 08
MpodeccnoHanbHO-OpMeHTUPOBaHHOE coAepKaHue 2
MpakTnyeckoe 3aHATHE.

C6op aaHHbIX Ans BBeaeHUsa 6a3bl AaHHbIX C UCNOMb30BaHMEM CPEACTB BblYUCITUTENBHON 2 OK 01, 11P6 01,
NP6 07, NP6 08
TEXHUKWN.
MpomeXxyTo4yHas aTTecTauma (3a4eT C OLLEHKON; 3K3aMeH) 18
Bcero 288

19




3. YCnosusa PEANIM3SALNUN YHEBHOI'O NMPEOAMETA

3.1. nsa peanusauum nporpaMmmbl y4e6HOro npeamMeTa AOMKHbI ObITh NPeayCMOTPEHbI
cneayolme cneuumanbHble NOMeLLeHUA:

KabuHeT «MaTtemaTtmkm»

AyouTtopusa  Ons NpoBeAEeHUst JEKUMOHHbIX W MPakTUYECKUX 3aHATUMK, TeKyLlero
KOHTPOMS U NPOMEXYTOYHOW aTTecTauuu.

AyouTtopus  OCHalleHa MynbTUMeaunHbIM  obopyaoBaHMeMm  (NPOEKTOpP,  3KpaH,
akyctuyeckasa cuctema), K ¢ nMLEH3NOHHBIM NporpaMMHbIM obecneyeHneM, UMeeTCs BbIXo
B Ce€Tb WHTEPHET W [OCTYyNn B 3MEKTPOHHYH MHGPOPMaUMOHHO-06pa3oBaTernbHy0 cpeny
Caml'TY, KoMNNekT y4ebHO-MeTOOMYECKMX MaTepuarnoB No TemMam u pasgenam no ydebHomy
npeameTty OYI1.07 MatemaTtuka.

O6opynoBaHa cneunanMaMpoBaHHOM Mebernbio: CTonbl U CTyNbA Ana oby4arolmxcs,
CTON W CTyN ANg npenogasaTens, ayaquTtopHasa Jocka, TpubyHa.

KabuHeT ansa camMoCToATENbHOM M BOCMUTATENbHOW PaboTbl OCHALWEH TEXHUYECKUMU
cpeactBamun oby4veHus (4 HoyTbyka C NUUEH3MOHHBLIM NPOrpaMmMHbIM obecnevyeHnem), nmeeTcs
BbIXOA B CETb MHTEPHET M OOCTYN B 3NIEKTPOHHY MHAOPMaLMOHHO-06pa3oBaTenbHyo cpeny
Caml'TY, obopygoBaH cneunanmanpoBaHHON Mebernblo: CToMbl U CTyNbs ANa oby4varolmxcs,
CTON W CTyN ANg npenogasaTens.

3.2. UudbopmaumoHHoe obecneyeHme peanusayum nporpaMmmbi
Ana peanusaumm nporpammbl OMBGNMOTEYHbIN POHA unrana UMeeT 3SNEKTPOHHbIe
obpasoBaTtenbHble U MHPOPMALUUNOHHbLIE pecypcbl AN MCMNONb30BaHNA B obpasoBaTenbHOM

npotiecce.

3.2.1. OCHOBHbIE Ne4vyaTHbIe U INEeKTPOHHbIe U3JaHus

1. bawmakoB, M.N. MatemaTuka: y4yeb. Oona CTy4EHTOB ydpexaeHun cpeq. npod.
obpasoBaHug [TekcT]. - 6-e n3a., ctep. — Mocksa, Akagemusi, 2019.- 253 c.
2. bawwmakoB, M.N. Matematuka. 3agadHuk: y4eb. nocobue pns CTyoeHTOB

yupexneHun cpen. npod. obpasoBaHus [TekcT]. - 5-e u3a., ctep. — Mocksa, Akagemusd, 2018.-
414 c.

3.2.2. lononH1UTeNbHbIe UCTOYHUKMU:

1. Mepansk, A. . MatemaTtuka. Anrebpa n Hayana maremartmyeckoro aHanusa: 10
Knacc: yrnyonéHHbl ypoBeHb : y4ebHuk / A. . Mep3nsk, . A. Homuposckuin, B. M. lNMonsikos.
— 8-e u3g. — Mockaa : lNpoceeluenune, 2024. — 480 c. — ISBN 978-5-09-112257- 2. — TekcT :
ANEKTPOHHbIA /[ ONEeKTpoHHbIN  pecypc uudcpoBon obpasosatenbHon cpeabl Cl1O
PROFo6pasoBaHue : [canT]. — URL: https://profspo.ru/books/143857.

2. Mep3ansk, A. . MatemaTtuka. Anrebpa n Ha4yana matematndeckoro aHanuaa: 11
Knacc: yrny6néHHbii ypoBeHb : y4ebHuk / A. I'. Mep3nsk, . A. Homuposckuii, B. M. Nonskos ;
noa pepakumen B. E. MNMogonbckoro. — 7-e nsg. — Mocksa : Npoceelenue, 2024. — 416 ¢c. —

ISBN 978-5-09-112258-9. — TeKCT : 9NeKTPOHHbI // 3NEeKTPOHHbIN pecypc ungpoBon
obpasoBaTenbHON cpenpbl Ccno PROFo6pa3oBaHue : [canT]. — URL:
https://profspo.ru/books/143858.

3. Mep3nsk, A. I. Matematuka. eomeTpus: 10 knacc: yrnyGrnéHHbIN YpPOBEHb :

yuyebHuk / A. T'. Mep3nsk, O. A. Homuposckmunn, B. M. lMonsakoB ; nog pepakunen B. E.
Mogonbckoro. — 8-e m3g. — Mockea : lpoceelwienune, 2024. — 272 c. — ISBN 978-5-09-

112260-2. — TeKCT : 3NEKTPOHHbIA // ONEKTPOHHbIN pecypc uMdpoBor obGpasoBaTenbHOM
cpeabl CIMNO PROFo6pa3soanue : [canTt]. — URL: https://profspo.ru/books/143859. 23
4. Mepansk, A. I. MaTtematuka. N'eomeTtpusa: 11 knacc: yrnyGnéHHbIA YpOBEHb :

yuyebHuk / A. T. Mep3ngak, O. A. Homuposcknin, B. M. lMonskoB ; noa pepakunen B. E.
Mogonbckoro. — 8-e n3g. — Mocksa I'Ipocsi%u.i,eHme, 2024. — 256 c. — ISBN 978-5-09-



112261-9. — TeKCT : 3NeKTPOHHbIN // DNEKTPOHHbIN pecypc uMdpoBon obGpasoBaTenbHON
cpeabl CIMNO PROFo6pa3sosanue : [cant]. — URL: https://profspo.ru/books/143860.

5. Matematuka: anrebpa n Hadana MaTeMaTM4yeckoro aHanu3a, reomeTpus.
Anrebpa u Hayana maTtemaTudeckoro aHanmsa. 10-11 knaccbl: 6a30BbIN U yrNy6nEHHbIN
ypoBHM : y4ebHuk / L. A. Anumos, KO. M. KonsruH, M. B. Tkauésa [n gp.]. — 12-e n3g. —
Mocksa : lNpoceeluenune, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TeKCT : aNeKTPOHHbIN
// nekTpoHHbIN pecypc undposon obpasosatensHon cpeabl CMNO PROFobpasoBaHue : [canT].
— URL: https://profspo.ru/books/132452.

6. Matematuka: anrebpa n Hadana MaTreMaTU4ecKoro aHanusa, reoMeTpus.
reomeTpus: 10-11 knaccel: 6a30BbIn U YriyBGnEHHbIN YpoBHU : yd4ebHuk / J1. C. ATaHacsH, B. .
bytysos, C. b. Kagomues [u gp.]. — 12-e u3g. — Mocksa : NpoceewyeHne, 2024, — 288 c. —
ISBN 978-5-09-112137-7. — TeKCT : 3NeKTPOHHbIA // ONEeKTPOHHbLIN pecypc umdpoBom
obpasoBaTenbHOM cpenpbl crno PROFo6pasoBaHune : [canT]. — URL:
https://profspo.ru/books/132455. — Pexum goctyna: Ansi asTopmsnp. nosfib3osatenemn

7. BepHep A. J1., Kapn A. . MatemaTtuka: Anrebpa n Hayana maremaTuUyeckoro
aHanusa, reometpua 10 knacc. Y4ebHuk basoBbin ypoBeHb. — M.: INpocselueHne, 2024.

8. BepHep A. J1., Kapn A. . MatemaTtuka: Anrebpa v Havyana matemaTuyeckoro
aHanmsa, reometpua 11 knacc. Yu4ebHuk basosbin ypoeHb. — M.: [Npoceeluenne, 2024.

3.2.3 Pecypcbl MH(phOPMaALMOHHO-TENIEKOMMYHUKALMOHHON CETU KMHTEPHeT»

1. Beknemuwes, [1.B. Kypc aHanutnyeckomn reometTpmum n nmHenHom anredpbl: y4eb. /
[. B. beknemuwwes .- 17-e uaa., ctep. - Cl10, Jlanb, 2020.- 444 c.

2. BepmaH, .H. C6opHuK 3agay no Kypcy MaTeMaTu4yecKkoro aHanusa : ydeb.
nocobue / I'. H. bepmaH.- CI16, Jlanb, 2020.- 490 c.

3. Bcepoccuiickue nHtepHet-onumnuagel. - URL: https://online-olympiad.ru/. - TekcT:
3NIEKTPOHHbIN.

4. Hay4dHasa anekTtpoHHasa 6ubnuoteka (H3B). - URL: http://www.elibrary.ru. - TekcrT:
ANEKTPOHHbIN.

5. OtkpbiTein  konneax. Martematmka. - URL: https://mathematics.ru/. - TekcT:
ANEKTPOHHbIN.

6. MosTopm matemaTuky. - URL: http://www.mathteachers.narod.ru/. - TekcrT:
ANEKTPOHHbIN.

7. CnpaBoOYHUK rno MaTemaTuke ans LLUKONMbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /. - TeKCT: aNeKTPOHHbLIN.

8. CpegHsaa maTematmyeckas WMHTepHeT wkona. - URL: http://www.bymath.net/. -
TeKCT: 3NeKTPOHHbIN.

9. depepaneHbIn noptan «Poccuiickoe obpasosaHmer». - URL: http://www.edu.ru/. -

TeKCT: aNEKTPOHHBbIN.

4. KOHTPOJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOIO NMPEAMETA

HaunmeHoBaHue o6pa3soBaTtenbHbIX pe3ynbTatoB PrOC COO

MeToAabl OLEeHKHN
(npeamMeTHbIE pe3ynbTaThl)

MP6 01 BnageHne MeTodamMu [OKa3aTenbCTB, anropuTMamm peLleHus | YCTHbIA onpoc.
3agady; ymeHue popMmynupoBaTb oOnpefernieHns, akcMoMbl U TeopeMbl, | KoHTponbHas paboTa.
NPUMEHSATb MX, NPOBOAMTbL AOKa3aTelnbHble pacCyXAeHus B Xo4e pelleHuns | BoicTynneHune c
3agav; npeseHTauuen.

NP6 02 ymeHue onepupoBaTh NOHATUAMM: CTEMNEHb YMcna, norapudm yucna; | TectuposaHue. OueHka
YMEHUe BbINOMHATb BblYMCIEHNE 3HAaYeHUN U NpeobpasoBaHUSA BbIpaXXeHWU | pe3ynbTaToB

CO CcTeneHsiMM WU norapudmamu, npeobpasoBaHus APOOHO-paLMOHanbHbIX | BbINOMHEHUS 3aAaHui
BblpaXXeHWN; 3K3ameHa.

MP6 03 ymeHne onepnpoBaTb NOHATUAMW: CTENEHb YMCna, Norapugm 4mcna;
YMEHME BbINOMHATb BblYUCIIEHNE 3HAYEHUN U Npeobpa3oBaHns BblpaXXeHUN
CO cTeneHsMn n norapudmamu, npeobpasoBaHns ApPOOHO-pauNOHanbHbIX
BbIpaXXeHWN;

MP6 04 ymeHve onepmpoBaTb NOHATUAMW: CTENEHb YW4CNa, Norapugm 4mcna;




YMEHME BbINOSHATL BbIMUCIIEHNE 3HAYEHUN U Npeobpa3oBaHUs BblpaXKeHUN
CO cTeneHamMu 1 norapucdmamu, npeobpasoBaHus OpOOHO-paLMOHaNbHbIX
BbIPaXXEHWN;

NP6 05 ymeHve onepupoBaTb MNOHATUMAMU: pauMoHanbHaa YHKUNS,
nokasatenbHaa PYHKUNA, cTENEHHan YHKUKUS, norapudmmudeckast pyHKLmS,
TPUrOHOMETpUYECKNE OYHKUMW, OOpaTHble (YHKUMK;, YMeHue CTPOouUTb
rpadhukn  mn3ydeHHbIX QYHKUUK, MUCNONb30BaTb rpaduky MNpyu  n3ydeHun
NpoLEeccoB M 3aBMCUMOCTEW, NPU peELUeHMM 3agad M3 gpyrux y4eOHbix
npeamMeToB W 3adady W3 peanbHOW >KU3HW; BblpaxaTb opMynamm
3aBMCUMOCTU MexXay BennymHamu;

NP6 06 ymMeHVe peluaTb TEKCTOBbIE 3a4a4yM pasHbIX TUMOB (B TOM YMche Ha
MPOLUEHTBI, AOMNM U 4YacTu, Ha OBWXKeHue, paboTy, CTOMMOCTb TOBapOB WU
ycnyr, Hamnoru, 3agadym m3 obnactv ynpaBneHust NMUYHbIMU U CEMENHBIMM
mHaHcamK); COCTaBNSTb BblpaXXeHWs, YpPaBHEHWUSl, HEpaBeHCTBA U WX
CMCTEMbl MO YCMOBMIO 3adayun, uccrnegoBaTb MOSNYYEHHOE pPELUEHME U
oLieHMBaTb NPaBAONOA0GHOCTb Pe3ynbTaTos,;

NP6 07 ymeHne onepupoBaTb MOHATUSMU: CpeaHee apudmeTnyeckoe,
MeauaHa, Haubornbliee W HauMeHbLlee 3HavyeHusl, pasmax, gucnepcus,
CTaHOapTHOe OTKMOHEeHWe 4ucnoBoro Habopa; ymeHue u3Bnekatb,
WHTEepnpeTupoBaTb MHGOPMaUMo, NpPeACTaBneHHyl B Tabnuuax, Ha
anarpammax, rpadukax, oTpaxaroLlytd CBOMCTBaA peanbHbIX MpOLEeccoB U
ABNEHWU; nNpeacTaBnATb MHGOPMaUMIO C NMOMOLLbK Tabnuy v guarpamm;
nuccnepoBaTb CTaTUCTUYECKME [aHHble, B TOM 4YUCREe C MNPUMEHEHWeM
rpadhn4ecknx METOAOB U ANEKTPOHHbBIX CPEACTB;

NP6 08 ymeHne onepupoBaTb MOHATUAMMW: CMyYaWHbIA ONbIT U CryYyarHoe
cobbiTMe, BEpOATHOCTb  CrydalHOro  CobbITUS;  YMEHWe  BbIMUCIATb
BEPOSATHOCTb C  WCMONb30BaHUEM rpauyecknx MeToAoB; MNPUMEHATb
dopMynbl CROXEHNUS U YMHOXEHUSA BEPOSITHOCTEN, KOMOMHATOPHbIE dhaKTbl 1
dopmyrnbl  NpU  pelleHMn 3ajad; oueHMBaTb BEPOATHOCTU  pearbHbIX
COBbITUN; 3HAKOMCTBO CO CrlyYalHbIMW BENWYMHAMK; yMEHUEe MNPUBOAUTb
npuMepbl  MNPOSIBNEHUss 3akoHa bonbwux 4ucen B NPUPOAHBLIX U
06LLECTBEHHbIX ABMEHUSX;

NP6 09 ymeHue onepupoBaTb MOHATUSAMMU: TOYKa, MpsMas, MIOCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIN yron, CKpeLyMBatoLmnecs npsamble,
napannensHOCTb W NeprneHAUKYNAPHOCTb MPSMbIX WM MNIOCKOCTEN, Yron
Mexgy npambiMK, Yron Mexay MpsMOM M MMOCKOCTbI0, Yron  Mexay
NAOCKOCTAMW, pPacCToAHME OT TOYKM A0 MAOCKOCTM, PacCTOsSHUE Mexay
NPAMbIMK, PACCTOAHWE MeXAY MMOCKOCTAMM, YMEHWe WCNonb3oBaTb Npwu
peweHnn 3agady u3yyeHHble akTbl M TeopemMbl MNNAHUMETPUMU; YMEHUe
OLEeHNBaTb pasMepbl 06bEKTOB OKpYXXatoLLero Mmpa;

NP6 10 ymeHve onepvpoBaTb MOHATUAMMW: MHOFOFPAHHUK, CeYeHune
MHOrorpaHHuka, kyb6, napannenenuneg, npusama, nMpamuga, urypa wu
NOBEPXHOCTb BpaLLEHUsl, LUMNUHAP, KOHYC, wap, cdepa, cevyeHus urypbl
BpalLleHNd, NMoCKOCTb, Kacawwaaca cdepbl, UMNuHApa, KoHyca, nnowaib
NOBEPXHOCTM NUpamMuabl, NPU3Mbl, KOHyCa, UMNUHApPa, nnowanb cdepsbl,
obbem kyba, NpAMOYrofnibHOro napannenenunega, nupamugbl, NPU3MbI,
UunNuHOpa, KOHyca, wWapa; YMeHue u3obpaxaTb MHOTOrPaHHUKM W
NOBEPXHOCTU BpaLUEHUdA, UX CeYEeHUS OT PYKU, C MOMOLLLID YepTeXHbIX
WHCTPYMEHTOB W1 3MEKTPOHHLIX CPEeaCTB; YMEHME pacrno3HaBaTb CUMMETPUIO
B NPOCTPAHCTBE; YMEHNE pacno3HaBaTb NpPaBuUibHbIE MHOMOrpaHHUKMY,

MP6 11 ymeHue onepupoBaTb MNOHATUAMWU: OBWXKEHWE B NPOCTPaAHCTBE,
noaobHble urypbl B NPOCTPaAHCTBE; UCMOSb30BaTb OTHOLLEHWE nrowanen
noBepxHocTen n 06beMoB NOoAOBHbLIX UIyp NpW peLleHun 3agay;

NP6 12 ymeHWe BbIMMCNATL FeoMeTpuyeckue BeNWYUHbl (OfvMHa, Yron,
nnowaab, o6beM, nnowans NOBEPXHOCTH), NCMONb3YS U3yYeHHble (hopMmyrbl
n MeToapl;

MP6 13 ymeHMe onepupoBaTb MNOHATUSIMU: NPSMOYrofibHasi cuctema
KOOpAMHAT, KOOPAWHATbI TOYKW, BEKTOP, KOOpAWHATbl BEKTOpa, CKansipHoe
npovsBedeHne, yron Mexagy BeKTopamu, CyMMa BEKTOPOB, NpousBeneHue
BEKTOpPA Ha YUCNO; HAXOA4UTb C MOMOLLBIO M3YYeHHbIX hOpMyn KOOpPAMHATHI
cepefuHbl OTpe3ka, PacCTOSAHNE MexXay ABYMSI TOUKamMU,;




MP6 14 ymeHue BbIOMpaTb NOOXOAALMA U3YYEHHbIN METOA AONS peLleHus
3agayn, pacnosHasaTb MaTemaTnyeckue pakTbl U MateMaTmyeckme Mogenu
B NPUPOAHBbIX 1 OOLECTBEHHbIX ABMEHMAX, B UCKYCCTBE; YMEHME NPUBOLAUTL
npumMepbl  MaTtemMaTU4ecKMx  OTKPbITUA  POCCUMACKOM U MUPOBOWN
MaTeMaTU4eCKon HayKu.

MNPy 01 ymeHue onepvpoBaTb MOHATUSIMK: OMpeaerneHne, akcuMoma,
Teopema, CneacTeue, CBOWCTBO, NPU3HaK, AOKa3aTenbCTBO, PaBHOCUIbHbIE
dhopmynunpoBkn; ymeHne dopmynupoBaTe obpaTHOE WM MPOTUBOMOMOXHOE
yTBEpXAeHNe, NpUBOANTL NMPUMEPLI U KOHTPMPUMEPLI, UCNONb30BaTh METOS
MaTemMaTU4yeCcKon MHAOYKUMWU; NPOBOAMTL AOKasaTellbHble PacCyXaeHus npu
peLleHnn 3afay, OLleHMBATb JTIOrMYECKYo NPaBUITbHOCTb PACCYKAEHWIA;

MNPy 02 ymeHue onepupoBaTb MOHATUSIMU: MHOXECTBO, MNOAMHOXECTBO,
onepauuMMm Hag MHOXeCTBaMW; YMeHWe WCMosfb30BaTb  TEOPETUKO-
MHOXECTBEHHbIN annapaT Ansi ON1caHns pearnbHbIX NPOLLECCOB N SBNEHWUIA U
npu peLleHnn 3agay, B TOM Yucrne 13 gpyrmx y4ebHbIX NnpegMeTos;

MPy 06 ymeHue cBoGOOHO oOnepupoBaTb MOHATUSIMU: CTEMEHb C LEefbiM
nokasatenem, KOpeHb HaTypanbHOW CTEMeHW, CTeneHb C pauuoHanbHbIM
rnokasaTtenem, CTeneHb C AeNCTBUTENbHbIM (BELLECTBEHHbIM) NOKasaTenem,
norapudgm 41crna, CUHYC, KOCUHYC U TaHTEHC NPOU3BOJSIbHOIO YNCNa;

MNPy 07 ymeHue onepupoBaTb MOHATUSMU: TOXOECTBO, TOXOECTBEHHOE
npeobpasoBaHne, YypaBHEHME, HEPaBEHCTBO, CUCTEMA YpPaBHEHUA W
HEepaBEHCTB, PaBHOCUMbLHOCTb YPaBHEHWUW, HEepaBEHCTB WU  CUCTEM,
paunoHanbHble, nppaumoHarbHble, nokasaTterbHble, CTEneHHble,
norapucmuyeckne, TPUTOHOMETPUYECKNE YpPaBHEHWUS, HepaBeHCTBA WU
CUCTEMbI; YMEHME pellaTb ypaBHEHUS, HEPaBEHCTBA U CUCTEMbI C MOMOLLLHO
pasnuyHbIX MNPUEMOB; pelaTb YpaBHEHWS, HepaBeHCTBA M CUCTEMbl C
napameTpoM; MPUMEHATb YpPaBHEHWS, HepaBeHCTBa, WX CUCTEMbl And
peLLeHna MaTeMaTMyeckMx 3agay 1 3agad u3 pasnuyHbix obnacten Hayku un
peanbHON XXW3HW;

MNPy 08 ymeHne cBobogHO onepupoBaTb MNOHATMAMU. rpaduk yHKUNUN,
obpatHass  (PyHKUMHA, KOMMO3MLMS  (PYHKUUKW, JNUHENHaa  YHKLMS,
KBagpatnyHaa yHKUMS, CcTeneHHas QyHKUMA ¢ uenbiM MoKasaTtenem,
TPUrOHOMETpUYECKNE (PyHKLUMM, OBpaTHble TPUTOHOMETPUYECKME (YHKLMK,
nokasartenoHas u norapupmuyeckas YHKUMN; YMEHUE CTPOUTb rpadouku
YHKLUMIA, BbINOMHATL NpeobpasoBaHna rpadpuKoB  (PYHKUURA, yMeHue
ncnonb3oBaTb rpadukm PyHKUUIA ANS M3y4eHUs NPOLLEeCCOB U 3aBUCUMOCTEN
npv peleHun 3agad M3 gpyrmx y4ebHbix NnpeaMeToB N U3 peanbHOMN XU3HW;
BblpaxaTtb dopMynamMmm  3aBUCMMOCTM  MEXOY BenMYuMHaMK; YMeHue
cBOOOOHO onepupoBaTtb MNOHATUSMW: YETHOCTb OYHKUUWU, NEepUOANYHOCTb
OYHKUMN, OFPaAHUYEHHOCTb (PYHKLIMK, MOHOTOHHOCTb (OYHKUMK, IKCTPEMYM
yHKUMN, HanbornbLLee N HauMeHbLLee 3HaYeHUs (PYHKLUMM Ha MPOMEXYTKE;
yMeHMe npoBOAUTb UCCRedoBaHME (PYyHKUUKW; YMEHME UCMonb3oBaTb
CBOMCTBA WU rpadukm YHKUMA ONS pelleHus ypaBHEHWUWA, HepaBeHCTB U
3ajady Cc napameTpamu; u3obpaxaTb Ha KOOPAMHATHOW  MIOCKOCTM
MHOXEeCTBa peLleHU YpaBHEHW, HEPABEHCTB N UX CUCTEM,

MPy 09 ymeHue cBo60OHO onepupoBaTb MOHATUAMM: NOCNEL0BATESNbHOCTD,
apudmeTmnyeckas nporpeccusi, reomeTpudeckass nporpeccusi, 6eckoHe4yHo
ybbiBatoLLasn reomeTpuyeckas nporpeccus; ymMeHue 3agaBaTb
nocrnegoBaTenbHOCTU, B TOM YMCIIE C MOMOLLBK PEKYPPEHTHBLIX OpMYI

PesynbTaTbl 06y4YeHUs? Kputepun oueHku MeToAabl OLEeHKuU

MNepeyeHb 3HaHWK, OCBaMBaeMbIX B paMKax y4eGHoOro npeamera

3HaHuA: He menee 60% TecTupoBaHue.
— 3Ha4yeHVne MaTeMaTU4eCcKOW HayKu ANs peLleHnsl | BEPHbIX OTBETOB
3aa4d, BO3HUKAKOLLNX B TEOPUN N NPaKTUKE; -
LUMPOTY M OFPaHUYEHHOCTb NPUMEHEHNS
MaTemMaTUYECKUX METOLO0B K aHanumay u
nccneaoBaHUI0 NPOLLECCOB U SBEHUN B

2 JIn4HOCTHBIE PE3yIbTATH 00YYAIOMIUXCS YIUTBIBAIOTCS B X01e231EHKH PE3y/IbTaTOB OCBOEHHs yueOHOTO NpeIMeTa



npupoae n obLlecTse;

3HayYeHue NPaKTUKM U BOMPOCOB, BO3HUKAKOLLMX
B camoun matemaTuke, Ana hopMmnpoBaHus u
pasBUTUA MaTeMaTUYECKON HayKu;

naeuv pacluMpeHns YUCHOBbLIX MHOXECTB Kak
crnocoba NoCcTpoeHst HOBOro MaTeMaTUYECKOrO
annapaTta Ans peLleHns NpakTuYeckux 3agad un
BHYTPEHHUX 3aay MaTeMaTuKu;

3HayYeHue naen, MeToaoB N pe3ynbTaToB
anrebpbl 1 MaTeMaTn4ecKkoro aHannsa ansg
NOCTPOEHUS Moeren pearnbHbIX NPOLLECCOB U
cuTyauun,

BO3MOXXHOCTW reoMeTpun Ans onmcaHng
CBOWCTB pearibHbIX NPeaMeTOB N NX B3aUMHOIO
pacnonoxeHus;

YHMBepCcarbHbIA XapakTep 3aKOHOB JTOMUKM
MaTeMaTU4EeCKNX pacCy>KaeHUn, nx
NPYMEHMMOCTb B pasnnyHbIx obnacTax
YyenoBevecKkon OeaTenbHOCTY;

pasnuyne TpeboBaHnn, NpeabaBaeMbIX K
AoKasaTenbCTBaM B MaTemaTuke,
€CTeCTBEHHbIX, COLMarbHO-3KOHOMUYECKNX U
ryMaHuTapHbIX HayKax, Ha NpakTuke;

posib akCMoMaTuKM B MaTeMaTuke; BO3MOXHOCTb
NMOCTPOEHMSA MaTeEMaTUYECKNX TEOPUI Ha
aKCMOMaTUYECKON OCHOBE;

3Ha4yeHMe akcuomaTukn ons apyrux obnacremn
3HaHWUA 1 ANS NPaKTUKW;

BEPOATHOCTHBIN XapaKkTep pasnnyHbIX
NpoLLeCcCcoB 1 3aKOHOMEPHOCTEN OKpYXatoLwero
Mupa.

MNepeyeHb yMeHUN, ocBauBaeMbIX B paMKax y4eGHoro npegmeta

YMeHus:

BbINOSTHATbL apuMeTUYECKNE OENCTBUS,
coyeTas YCTHbIE Y MUCbMEHHbIE MPUEMB,
NPUMEHEHMNE BbIYUCITUTENBHbIX YCTPONCTB;
Haxo4uTb 3HAYEHUSA KOPHA HaTyparbHOM
CTeneHu, CTENEHN C paunoHanbHbIM
nokasarenem, norapudma, Mcnosnb3ys npu
Heo6X04UMOCTM BbIYUCTIUTENBbHbIE YCTPONCTBA;
Nofb30BaTbCA OLEHKOW U MPUKNOKOW Mpu
NPaKTUYECKMX pacyeTax;

NPUMEHATL NOHATUS, CBA3AHHbIE C 4EMMMOCTbIO
uenbIx yMcen, npu peleHm MmaTtemMmaTuydeckmnx
3apay; - Haxo4UTb KOPHU MHOTOYNEHOB C O4HOM
nepeMeHHOWN, packnagbiBaTb MHOMOYMEHbI Ha
MHOXUTENW;

BbIMOMHATL AEACTBUS C KOMMMNEKCHBIMU
yucnamu, NoNb3oBaTbLCA reoOMeTPUYECKon
WMHTepnpeTaunen KOMNIEKCHbIX Yncen, B
NPOCTENLLNX CNyYasaX HAaXOAUTb KOMMMEKCHbIe
KOPHW ypaBHEHWU C AeNCTBUTENbHLIMA
KoappmumeHTamu;

npoBoaunTb NpeobpasoBaHNst YUCNOBbIX U
OYKBEHHbIX BbIP@XXEHWUI, BKIIOYAOLNX CTENEHN,
pagukansl, iorapuMbl U TPUrOHOMETPUYECKUE
PYHKLMY;

NCcnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U
YMEHUS B NPaKTUYECKON OeATeNbHOCTU U
NOBCEOHEBHOMN XXM3HW ANsi: NpakTuyeckux 24

HdemoHcTpupytoTcs:
yMeHve
yCTaHaBnMBaTb
NPUYNHHO-
CcrneacTBeHHbIE CBA3N
mMexay
MatemMaTn4eCcKuMm
MOHATUAMU 1
Teopemamu;
OCO3HaHue ponu
MaTeMaTUKM B
pasBUTUN HayKn n
TEXHONOrNNM B
Poccuu;

yMeHue NpoBoaMUTb
OOBEKTUBHYIO OLIEHKY
MaTemMaTn4eCKmXx
JokasaTtenbcTB U
peleHnn;

yMeHue
PEKOHCTPYMPOBAThL U
WHTEpnpeTnpoBaTb
MatemaTunieckme
MOAenu 1 3agayv;
rpaxkgaHckast
nosnuus npwm
NCNonb30BaHUK
MatemaTn4eckom

TecTupoBsaHue.




pacyeToB No opmyrnam, Bknovas opMynbl,
cofepkalyue cteneHu, pagvkansl, norapumel
N TpUroHoMeTpudeckne (PyHKLMK, UCNONb3ys
npy Heob6XO4MMOCTM CNPaBOYHbIE MaTepurarnsl 1
npocTenLne BelMUCNNTENbHbIE YCTPONCTBA;
nprobpeTeHnsa NpakTUYecKoro onbitTa
OEeATenbHOCTU, NpeaLecTByoLLen
npodeccmnoHarnbHOM, B OCHOBE KOTOPOW NEXNT
AaHHbIN y4ebHbIN NpeamerT.

onpeaensaTb 3HaYeHne PYHKUUN NO 3HAYEHUIO
aprymMeHTa npv pasnu4yHbix cnocobax 3agaHus
PYHKLMY;

CTPOUTb rpadomkn N3yYeHHbIX PYHKLMNA,
BbINONHATL Npeobpa3oBaHns rpadouKos;
onucklBaTb Mo rpadumky 1 no opmyne
nosedeHne N CBONCTBA (PyHKUUNA;

pellaTb ypaBHEHUS, CUCTEMbl YPaBHEHWMN,
HepaBeHCTBa, UCMNOSb3ysl CBOMCTBA (PYHKLMI K
ux rpadomyeckue npeacraBneHus;
Ncnonb3oBaTb NPUOOPETEHHbIE 3HAHUS U
YMEHWS B NPaKTUYECKON AEATENbHOCTU U
NOBCEAHEBHOW XXM3HWU A1 ONUCAHUS U
nccnegoBaHus ¢ NOMOLLLH OYHKLMIA peanbHbIX
3aBUCUMOCTEN, NpeacTaBNeHnsa nx rpadpuyecku;
NHTepnpeTaunm rpadnkoB pearnbHbIX
npoLeccoB; NpuobpeTeHns NpakTU4ecKoro
onbiTa AeATenbHOCTU, NpeLlecTByoLEen
npodeccmnoHarnbHOW, B OCHOBE KOTOPOW SIEXNT
OaHHbIN y4ebHbIN NpeameT.

HaxoauTb cymmy 6eckoHeyHo ybbiBatoLLemn
reoMeTprUYEeCcKon NPorpeccum;

BbIYNCNATE NPOM3BOAHbIE U NepBOObpa3sHbIe
aneMeHTapHbIX PYHKUNA, NPUMEHAA Npasuna
Bbl4MCNEHUSA NPOM3BOAHLIX 1 NEPBOOOPAasHbIX,
ncnornb3ysi CNpaBOYHbIE MaTepuarnsl,
nccnenoBatb MYHKUUN U CTPOUTL UX Fpadunkn ¢
NOMOLLIbIO NPOM3BOAHOMN;

pewaTtb 3agayn ¢ NpUMMEHEHNEM YpaBHEHMS
KacaTernbHON K rpacuky doyHKUMN;

pelaTb 3a4a4v Ha HaxoXaeHne HambonbLIero n
HaMMeHbLUEro 3Ha4yeHns OYHKLUN Ha OTPEe3Ke;
BblYMCNATE NNOWaAb KPUBOMMHENHOW Tpanewunm;
ncnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U
YMEHUS B NPaKTUYECKON AEATENbHOCTU U
NOBCELHEBHON XXN3HWU AM1S1: peLleHns
reoMeTpuyeckux, omamyecknx, IKOHOMUYECKNX U
ApYyrnx NpuKnagHbIX 3agay, B TOM YMcne 3agad
Ha HambornblUMe N HAMMEHbLUWE 3HAYEHUS C
NpPUMEHEHMEM annapaTta MaTemMaTU4eCcKoro
aHanusa;

NprobpeTeHnsa NPakTUYECKOro onbiTa
OEeATenbHOCTU, NpeaLecTBYOLLEN
npodeccnoHanbHOM, B OCHOBE KOTOPOW NEXMUT
AaHHbIN y4ebHbIN NpeamerT.

pelaTb paumoHanbHble, MoKasaTerbHbIe U
norapummnyeckmne ypaBHeHUS N HEpPaBEHCTBA,
nppaumoHarbHble U TPUroHOMEeTpUYecKue
YpaBHEHWS, UX CUCTEMBI;

JoKa3sblBaTb HECIOXHbIE HEPABEHCTBA,

pellaTb TEKCTOBbIE 384241 C NOMOLLbIHO e

WHdopMaumn n eé
NPUMEHEHUN B
obLuliecTBe;
(Joco3HaHue
Ba)XHOCTU
MaTeMaTU4ecKoro
obpasoBaHusa ons
pasBuTus
POCCUIACKOro
rocyaapcrBa;
yMeHne
ncrnonb3oBaTb
3HaHuA o
MaTemMaTn4eckom
MOAENUPOBaHNN 1
aHanuTuke,
npuHMMas BO
BHMMaHWe
TPaaAULNOHHbIE
HaLMOHarbHble
JOCTUXEHUS U
obLe4yenoBeYyeckme
LLeHHOCTU;
yBaXkeHue K
KyNbTypHOMY
Hacrneauio
MaTemMaTn4eckomn
MbICINN U TPaAAULINAM
POCCUINCKON HayKMW.




COCTaBNEeHUs ypaBHEHUN U HEPABEHCTB,
WUHTepnpeTUpysa pesynbTaT C y4eToM
OorpaHVyeHnin ycrioBus 3agayu;

n3obpaxaTtb Ha KOOPANHATHOWN NIIOCKOCTH
MHOXeCTBa peLUeHnin YpaBHEHUIA N HEPABEHCTB
C ABYMS MNepeMeHHbIMU U UX CUCTEM;

HaxoauTb NPUBNMXKEHHbIE peLLeHNs ypaBHEHNI
N UX CUCTEM, UCNONb3YA rpaduyecknin meTos;
pewaTtb ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C
NpUMeHeHneM rpaconyecknx npeacTaBneHuni,
CBOWCTB (OYHKLUWI, MPON3BOSHOM;

Ncnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U
YMEHUS B NPaKTUYECKON OeATEeNbHOCTU U
NOBCEAHEBHOW XU3HW ANS:

NMOCTPOEHUS N NCCriefoBaHUS NPOCTENLLNX
MaTemMaTU4eCckux Mogenen; npuobpeTeHns
NPaKTUYECKOro onbiTa AeATeNbHOCTH,
npeaLecTsytolen npodeccmoHasnbHoN, B
OCHOBE KOTOPOM NEXUT AaHHbIN y4eOHbIN
npegmer.

pelaTb NpocTenwme KOMOUHATOPHbIE 3a4a4un
mMeTogom nepebopa, a Takke C UCMOoSib30BaHNEM
N3BECTHbIX hOpMyI, TpeyronbHuka MNackans;
BblYNCNATL KO3 PMLMEHTbl BMHOMa HbloToHa
no copmyne 1 ¢ NCNONb30BaHNEM
TpeyronbHuka Nackans;

BbIYNCNATE BEPOATHOCTM COBLITMIA HA OCHOBE
nogcyeTa yncra ncxodos (MpocTenwune criyvam);
ncnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U
YMEHUS B NPaKTUYECKON OeATENbHOCTU U
NOBCEAHEBHOWN XXMU3HWU AN: aHanus3a peanbHbIX
YUCNOBbIX AAHHbIX, NPEACTaBMEHHbIX B BUAE
anarpamm, rpadukoB; Ans aHanmsa
MHAOpMaLMM CTaTUCTUYECKOrO XapakTepa;
nprnobpeTeHns NPaKTUYECKOro onbiTa
OEeATenbHOCTU, NpeaLecTBYoLLEN
npodeccmnoHarnbHOW, B OCHOBE KOTOPOW SIEXNT
OaHHbIN y4ebHbIN NpeameT.

COOTHOCUTb NIIOCKNE reoMeTpuyeckme urypbl 1
TpexMepHble 06beKTbl C MX ONUCAHUAMN,
yepTexxamu, n3obpaxeHnamu; pasnuyaTb U
aHanmM3npoBaTb B3aMMHOE pacnorioXXeHne
curyp;

n3obpaxartb reomeTpuyeckme purypbl 1 Tena,
BbIMOSHATL YEPTEXK MO YCIOBUIO 3a4a4u;
pewlaTtb reoMeTpnyeckme 3agayum, onumpasch Ha
N3y4yeHHble CBOMCTBA NIaHUMETPUYECKMX U
cTepeoMeTpudecknx uryp 1 OTHOLLEHUIN MexXay
HUMK, NpUMeHasa anrebpanyeckni u
TPUrOHOMETPUYECKUIA annapar;

NPOBOAUTL AoKasaTernbHble PacCyXAeHnd npu
pelleHnn 3agad, gokasbiBaTb OCHOBHbIE
TeopeMmbl Kypca;

BbIYUCNATb JIMHENHbIE ANEMEHTbI U YIbl B
NPOCTPaHCTBEHHbIX KOHpUrypaumax, o6bembl
naowanm noBepXHOCTEN NPOCTPAHCTBEHHbIX TEN
N UX MPOCTENLLMX KOMBUHALMIA;

NPUMEHATL KOOPANHATHO-BEKTOPHBIA MeTo Ars
BblYMCNEHUSA OTHOLLEHWIA, PACCTOSAHUIA U YrIOB;

CTpOuUTb ce4eHNA MHOIrorpaHHMKoB " 2c




n3obpaxartb cevYeHus Ten BpaLleHus;
Ncnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U
YMEHWS B NPaKTUYECKON AeATENbHOCTU U
NOBCEAHEBHOW XWU3HWU AN UCCrefoBaHNs
(MogoennpoBaHus) HECTTOXHbIX MPaKTUYECKUX
CUTYaLMIn Ha OCHOBE M3YYEeHHbIX hopMys 1
CBOWCTB (OUryp; BbIYUCIEHNSA ONWH, NfoLwwagen n
06BbEMOB pearnbHbliX 0GBHEKTOB MPU peLLIeHUN
NpakTUYeCcKMxX 3agad, NCnosb3ys npu
Heob6Xo4NMMOCTUN CNPaBOYHMKN U
BblYUCNIUTENbHbIE YCTPOWCTBA; NpnobpeTeHns
NPaKTUYeCKOro onbiTa AeAaTeNbHOCTH,
npeaLecTsytoLen npodeccmoHasnbHou, B
OCHOBE KOTOPOW NEXUT AaHHbIA y4eOHbIN
npegmer.
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Tunoesble 3adaHusi Onsi NPOMeEXYyMmOYHOU ammecmayuu rno yyebHomy npedmemy
OYI.07 Matematuka
(wughbp u HaumeHogaHue y4ebHo20 rpedmema)

ans cneyuansHocmu 38.02.03 OnepauuoHHasi 0esimesibHOCMb 8 JI02UCMUKe
(wugbp u HaumeHoeaHuUe HarpasseHusi Nod20MmMosKuU, crieyuasbHocmu)

2026 rog NPUEMA
(200 npuema Ha obpasosameribHyo ripozpammy)

Konmponupyemas (bie) komnemeHuyusi(u):
OK 01 Bblbupamb criocobbl peweHuss 3aday rnpogeccuoHasbHouU desimesibHocmu,
MPUMEHUMESTIbHO K pa3fiuyHbiM KOHMeKcmam. 06bexkmos

(wugbp u HaumeHogaHuUe KoMmremeHyuu(u))

CLIGHapVIVI BbINOJIHEHNA ANAarHOCTUYECKUX 3afaHUn

Tun 3apaHuna NocnepnoBaTenbLHOCTL AENCTBUI NPU BbINONTHEHUM 3a4aHUS

3agaHue 3aKkpbIToro TMna ¢ 1. BHMMaTenbHoO npounTaTth TEKCT 3aaaHus.
04HO3HaYHbIM BbIGOpOM BapuaHTa | 2. BeibpaTb eAMHCTBEHHbIN BapyaHT OTBETa U3 NPEANOKEHHbIX.
oTBETA

3apaHne 3aKpbITOro Tuna c 1. BHumaTensHo NnpoYnTaTb TEKCT 3aaHuA.

MHOIO3Ha4HbIM Bbl60pOM 2. Bbl6paTb HECKOJ1IbKO BapMaHTOB OTBETA U3 NPEeOSIOXKEeHHbIX.
BapnaHTOB OTBETAa

3ap,aHV|e 3aKpbITOro Tuna Ha 1. BHumaTeneHo npo4ynTaTb TEKCT 3adaHNA U NOHATb, YTO
yCTaHOBJ1IeHMe COOTBEeTCTBUA B Ka4eCTBe OTBETA OXNOAKTCA NMapbl 3JIEMEHTOB.

2. BHumaTenbHO npoynTath ob6a cnucka: cnmcok 1 - Bonpochl,
yTBEPXOEHNH, aKTbl, MOHATUA U T.4.; CIUCOK 2 - YTBEPXKOEHWS,
CBOWCTBa OOBLEKTOB U T.4.

3. ConocTtaBuTb aneMeHThbl cnncka 1 ¢ anemeHTaMmm cnucka 2,
chopmMmpoBaTh Napbl AEMEHTOB.

4. 3anucatb 6ykBbl BapnMaHTOB oTBeTa (Hanpumep, ABBI)

3apaHne 3aKpbITOro Tuna Ha 1. BHumaTensHo npoYvYnTaTb TEKCT 3a4aHnA U NOHATb, YTO B

yCTaHoBJ1eHne KavyeCcTBe OTBETA OXMOaeTCA nocnenoBaTeribHOCTb 311IEMEHTOB.

nocnegoBaTtesibHOCTU 2. BHumaTeneHo npo4ynTaTb npeanoXxXeHHble BapnaHTbl OTBEeTa.
3. nOCTDOI/ITb BEPHYIO NocnenoBaTesibHOCTb U3 NpeasioXeHHbIX
3NeMeHTOB.

4. 3anucatb GyKBbl BApMaHTOB OTBETA B HYXKHOWN
nocnegoBartenbHOCT 6e3 Npo6enoB 1 3HAKOB NPeENMHAHNS
(Hanpumep, BBA)

3agaHve OTKpbLITOro TMna Ha 1. BHMMaTensHO npoYnTaTh TEKCT 3a4aHus U MOHATb, YTO B
AOrMonHeHne KayecTBe OTBETa OXMAAEeTCH HeJocTallee JOMNONHEHMeE.
2. OnpegenuTb Kakon MHpopMaunn He xBaTaer.

3. BHeceHne nponyLeHHOro crnosa.

4. 3anucatb B OTBET TOMbKO AONOMHEHME.

3apaHne OTKPLITOro TMna ¢ 1. BHMMaTenbHO NpoYMTaTh TEKCT 3a4aHNs U MOHATL CyTb
pa3BepPHYTbIM OTBETOM BOMnpoca.

2. NpoagymaTb NOrMKy 1 NOMHOTY OTBETA.

3. 3anucaTb OTBET, UCNOMb3YS YETKUE KOMMNAKTHbIE
POPMYMPOBKMW.

4. B cnyyae pacyeTHOM 3aga4ym 3anucaTtb pelleHne n oTBeT.

3apaHue koMbrHMpoBaHHoro Tuna: | 1. BHMMaTensHo npoynTaTth TEKCT 3aaaHus.

NPaKTUKO-OPUEHTUPOBAHHbLIE 2. BbinonHuTe ykasaHHble B 3aaHNs OENCTBUS

3ajaHus

3apaHne KoMbHMpoBaHHOro TUNa | 1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHNst U MOHSATL, YTO B

¢ BbIBOpOM 0gHOro oTBeTa U KayecTBe OTBETA OXMAAETCS TONbKO OAWH U3 NPeaIOKEHHbIX
ob6ocHoBaHMeM BbIbopa oTBETa BapuaHTOB.

2. BHumatenbHo npovntaTh NpeasiokeHHble BapMaHTbl OTBeTa.

3. BbibpaTb 0guH OTBET, Hanbonee BEPHbIN.
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4., 3anucatb Tonbko 6ykBY BbIOpaHHOro BapmMaHTa oTeeTa.
5. 3anncaTb aprymeHTbl, 060CHOBbIBaKOLLNE BLIOOP OTBETA

3agaHne KOMOMHUMPOBAHHOTO TUMNa
C BbIGOPOM HECKOIbKMUX OTBETOB U

obocHoBaHMEM BbIOOpPOB OTBETOB | BApMaHTOB.

OTBETOB

1. BHMMmaTeneHo npoYnTaTb TEKCT 3adaHNA U NMOHATb, YTO B
KavyeCcTBe OTBETA OXMOaETCA HECKOJIbKO U3 npearnoXXeHHbIX

2. BHMmaTenbHO npoynTaTth NpeasioKeHHbIe BapnaHTbl OTBETA.
3. BbIbpaTb HECKONbKO BEPHbIX BapnaHTOB OTBETOB.

4. 3anucatb nocnegoBaTtenibHO OyKBbI BbIOpaHHbIX BapuaHTOB
6e3 npobenos 1 3HaKoB NpenuHanusa (Hanpuvep, ABB).

5. 3anucatb aprymeHTbl, 060CHOBbIBaKOLLME BbIGOP KaXaoro n3

Cucrema oueHUBaHUA 3afaHUN

YKa3zaHua no oueHUBaHUKo

Pe3synbTart oueHuBaHuA (6annbl, Nony4YeHHbIe
3a BbINONHEHWe 3aAaHusA | xapakTepucTuka
NpPaBUNIbLHOCTU OTBETA)

3ap,aHV|e 3aKpbITOro Tuna ¢ 0 AHO3Ha4YHbIM
BbI60pOM BapunaHTa OTBETa CHNTAETCHA BEPHbIM,
€CJ11 NpaBuUIibHO onpegersieH BapnaHT OTBeTa

3a npaBuWIbHbLIN BapnaHT OTBeTa Hadncnsietcs 1
6ann

3agaHue 3aKpbITOro TMna ¢ MHOro3HaYHbIM
BbIGOPOM BapuaHTOB OTBETa CYUTAETCS BEPHbIM,
€CNn NpaBUbHO onpeaeneHbl BCce BapuaHThbl
oTBETA

3a npaBuWIbHbLIN BapyaHT OTBETa HadncnsieTcs 1
6ann

3apaHue 3aKpbITOro Tuna Ha yctaHoBJ1eHMne
nocrnegoBaTesyibHOCTU CHUTAETCA BEPHbIM, €CITN
npaBuUIibHO yKa3aHa BCA nocrnenoBaTeribHOCTb

umndp

MakcumanbeHbI 6ann onpegensieTca
KONMYeCTBOM 3fIEMEHTOB B
nocnegosartenbHOCTU. B cnyvae owmnbkn B 0gHOM
MecTe - CHWXeHWe Ha oauH 6ann. 3a kaxkgoe
NpaBUSIbHO YKa3aHHOE MEeCTO afieMeHTa B
nocnegoBaTtenbHOCTUN Hadmncnsetcsa 1 6ann.

3agaHue 3aKpbITOro TMna Ha yCTaHoBMeHne
COOTBETCTBUSI CYUTAETCH BEPHBIM, ECIU
NpaBWUbHO YCTAaHOBIEHbI BCE COOTBETCTBUS
(nosuumm n3 ogHoro cronbua BepHo
COMOCTaBIEHbI C MO3VULMAMU OPYroro)

KonnyectBo 6annoe onpeaensieTcst YACIOM nap
ANS conocTaBneHns. 3a Kaxxgoe npaBuIibHO
YyCTaHOBJITEHHOE COOTBETCTBUE HaumcnseTcs 1
6ann.

3agaHne OTKPbITOro TUMa Ha AOMONHEHWe, rae
npeaocTaBnAeTcs NpeanoXeHne unu dparmMeHT
TEKCTa, B KOTOPOM MPOMYLLEHO OHO UMK
HECKOIbKO CrnoB unu cdpas. 3agada COCTOUT B TOM,
YTOObI 3aMONMHUTL NPOMYCKWU, BOCCTAHOBMB TEM
CaMbIM UCXOHbIN CMbICT NPEANOXEHNS.

2 Ganna 3acunTbiBaeTCcH, €Cnun CTyaeHT Bnucan
npaBunbHbIA OTBET B COOTBETCTBUN C KIHOYOM.
1 ©6ann MoXxeT ObITb 3acUMTaH 3a ONN3KUIN K
npaBUNbHOMY OTBET, €CNIN OH AEMOHCTpUPYET
YyacTu4Hoe NMoHUMaHme.

3agaHne OTKpbLITOro TMna Ha AonosiHeHue, rae
npenocTaBnaeTcst NPeAioXeHe Unn parMeHT
TeKcTa, B KOTOPOM MPOMyLLEHO O4HO UK
HEeCKobKO croB unu ¢gpas. 3agada cocTouT B TOM,
4yTOObl 3aNOMHUTbL NPONYCKN, BOCCTAHOBUB TEM
CaMbIM UCXOOHbIV CMbICN NPEANOXeHMs.

2 6anna 3acuynTbiBaeTCH, eCrnv CTYAEeHT Bnucan
NpaBUIbHbIA OTBET B COOTBETCTBUN C KITHOYOM.
1 ©6ann MoXxeT ObITb 3acuUnTaH 3a ONN3KUIN K
nNpaBuNbHOMY OTBET, €CN OH AEMOHCTPUpPYET
YyacTU4YHOE NOHMMaHMe.
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TecToBbIe 3a4aHUA C KNKOYaMu OTBETOB

Ne

sagaHnA

CopepxaHue 3apaHus

OTBeT
Ha 3agaHue

Tvn
3agaHun

OK 1 — BblObupaTb cnocobbl peweHust 3agayd npocdeccMoHanbHON AeATeNnbHOCTU, MPUMEHUTENbHO
K pa3fMyHbIM KOHTEKCTaM. 00 beKTOB

1 cemecTtp

1.

nquMTaﬁTe TeKCT 3agaHunA n ycraHoBuTe
cooTBeTCTBMe.

YcTaHoBUTE COOTBETCTBUE MEXAY
3Ha4YeHUsIMM pa3mMepoB YrioB B rpagycax v B
paguaHax.

K kaxgor no3mumn, 4aHHOM B NeBOM cTonoue,
noabepnTe COOTBETCTBYHOLLYHO NO3ULIIO U3
npasoro cronbua:

Pasmep yrna B Pasmep yrna
rpagycax B paanaHax
A. 30° 1.2 £ 5 3akpbITOro TMNa Ha
3 5 1 yCTaHOBIEeHue
o w
B. 45 2 < COOTBETCTBMSA
o w
B. 60 3. >
o w
.90 4. -
6
3anuwuTte B Tabnuuy BblGpaHHble Lndpbl Nog
COOTBETCTBYHOLWMMM ByKBaAMU:
A ) B r
2. MpounTanTe TEKCT 3aAaHMA U YCTAaHOBUTE

npaBUIIbHYIO NOCeA0BaTeNbLHOCTb

AENCTBUMN.

YcTaHoBuUTE NpaBUIibHYHO

nocnenoBaTenbHOCTb A5 3HAYEeHWUI

kocuHycos yrnos 30°, 45°, 60° n 90° B 3aKpbITOro THNa Ha

nopsiike BO3pacTaHus. yCTaHOBMEH 1e

1. cos60° 4132 nocrnegosart
2.cos30° enbHOCTU
3. cos45°
4. cos90°

OTBeT 3anuwmnTe B BUAE

nocnegoBaTenbHOCTU UMdp crieBa Hanpaso.

3. MpounTanTe TEKCT M pewunTe 3agavy.

Uemy paBHSI€TCS 3HAYEHWNE BblpaXeHWs OTKPLITOrO TUNa Ha
log, 36. 1 AornonHeHve
logs 25 (3apava)

OTBeT 3anuLIMTE B BUAE LENoro ymcna.

4. MpounTanTe TEKCT U aononHuTe dpasy.szq TaHrEHCOM OTKpbITOro TMNa Ha




Ne OTtBet Tun
CopepxaHue 3apaHus
3afaHusA Ha 3agaHue 3apgaHus
AononHeHne
OTHoOLLEHWe CMHYyCca yrna t K KOCUHyCy yrna t
Ha3blBalOT yucna t.
5. MpounTanTe TEKCT 3aAaHMA U YCTAaHOBUTE
cooTBeTCTBME.
YCTaHOBUTE COOTBETCTBUE MEXAY DYHKLMAMMN
NX NPU3HaKaMn YeTHOCTU/HEYETHOCTMW.
K kaxgon no3vumn, 4aHHOW B NeEBOM cTonoue,
noabeprTe COOTBETCTBYHOLLYHO NO3ULIMIO U3
npasoro cronbua:
OyHKUNS Mpnanak A 3 3aKpbITOro Tuna Ha
yCTaHOBIEHNe
A f(x) =x* | 1.YeTHas 1 2 COOTBETCTBYUS
B. f(x) =x% | 2. HevyeTHas
3annwuTe B Tabnmuy BolOpaHHbIE LMdPbI Mo
COOTBETCTBYHOLWMMU ByKBaAMM:
A b
6. MpounTanmTe TEKCT 3aAaHMA U 3anuLunTe
npaBuIibHbIA OTBeET.
DyHKUNA yObIBAET Ha OTKpbITOro TMNAa Ha
Wccnenyite Ha MOHOTOHHOCTb QOYHKLMIO Y = BCEN YNCIIOBOM NPAMOM OOMONHeHne
5 - 2x n 3anuwnTEe B OTBET, YTO OHa
O3Ha4aer.
7. MpounTanTe TEKCT U pewunTe 3agavy.
Hangute 3Ha4veHue x, yooBneTsopstoLLee 2x-1=9 2x=9+1 x=5 unun OTKpLITOro TMNA Ha
ypaBHeHuio \2x — 1 = 3, 5 AcnonkeHne
(3agava)
OTBeT 3anuLIMTE B BUAE LENoro Yncna
8. MpouuTanTe TeKCT U aononHuTe dpasy.
1
Opo6Hoe BbipaXkeHne ** MOXKHO 3anuncaThb B OTPULATENBHOI OTKpbITOro TMNa Ha
BUAE CTENEHHON (PYHKLMM, NPy 3TOM CTeneHb AononHexue
JOMmKHa ObITb .
9. MpounTanmTe TEKCT M pewunTe 3apavy.
B e OTkpbITOro TMNa Ha
blYMCIINTE 3HAYEHNE 2 [OMONHEeHNe
(3apava)
OTBeT 3anuiInMTe B BUAE LIENIOro Ymcna.
10. MpounTanTe TEKCT M pewunTe 3agavy.
OTkpbITOro TMNa Ha
Bbluncnvre cymmy KomnnekcHblx yncen z1 = 3 2 OOrMonHeHne
- inz2 = -1 + i OTBET 3anMnTe B BUAe (3agava)
Lenoro ymcna.
11. MpounTanTe TeKCT U agononHuTe cppasy.
OTkpbITOro TMNa Ha
: . NPOTMBOMOSIOXHbLIMM
KomnnekcHble uncna a + bi n —a — bi AO0NOfHeHne
Ha3blBaKOTCS
12. MpounTanTe BONpOC U 3anuLunTe

npaBUIibHbI 1 oTBeT.

Onpegenute moayrnb 4aHHOTO KOMMSIEKCHOIO
yucna z = =3 — 4i? 31

OTKpbITOro TMNA Ha
AononHeHve




Ne OTtBet Tun
CopepxaHue 3apaHus
3afaHusA Ha 3agaHue 3apgaHus
OTBeT 3anuLIMTE B BUAE LENoro Yymcna.
13. MpounTanTe TEKCT U peunTe 3apady.
OTKpbITOro TMNA Ha
aHo ypaBHeHue log, 15 = logz 3x.
Haro yp 92 92 15=3x x=5 unu 5 [lONOMnHEHNe
- 3agava
HanguTe KopeHb 3Toro ypasHeHus. OteeT (sanava)
3anuwunTe B BUAE Lenoro yncna.
14. lMpounTanTe TEKCT U pelunTe 3agady.
- OTKpbITOro TMNa Ha
Hangute 3HaveHune BhbipaxeHus logz 8 + logs
27 6 [onorHeHmne
' (3agava)
OTBeT 3anuwiMTe B BUAE LUEenoro ymcna.
15. MpounTanTe TEKCT U peunTe 3apady.
OTBeT 3anuwIMTe B BUAE LEenoro ymcna.
OTKpbITOro TMNa Ha
YnpocTtute gaHHoe norapugmMmmyeckoe 1 AOoNoMnHeHne
BblpaXeHue, NCMNoNb3ys CBONCTBA (3agaya)
norapudgmos: logs 25m - logs 5m.
OTBeT 3anuLIMTE B BUAE LENoro Yymcna.
16. MpounTanTe TEKCT 3aAaHMA U YCTaHOBUTE
COOTBETCTBME.
YcTaHOBWTE COOTBETCTBUE MEXAY PYHKLUNAMMN
N NX NPOM3BOAHbBIMMU.
K kaykaon no3vummn, 4aHHOW B NeBom cTonbue,
noabepnTe COOTBETCTBYHOLLYHO NO3ULIMIO U3
npasoro cronbéua:
lNponsBogHa
OyHKUMA
4 A 3 5 3akKpbITOro TMNa Ha
CTaHOBeHWe
2 s 2 3 1 y
A x 1. —sinx COOTBETCTBUSA
b. sinx 2. 2x
B. cosx 3. cosx
3anuwuTe B Tabnuuy BbibpaHHble undpbl Noa
COOTBETCTBYHOLWMMM ByKBaAMU:
A b B
17. MpouuTtanTe TEKCT U AononHute dpasy.
- OTkpbITOro TMNa Ha
Ecnn S(t) — 3aKOH NPSAMONUHENHOTO CKOpPOCTb gononHeHme
ABWXKEHUSA Tena, To NpoM3BOAHAas BblpaXkaeT
MFHOBEHHYH B MOMEHT BPEMEHMU t.
18. MpounTanTe TEKCT 3aAaHuA u BbiGepuTe
ABa npaBuUIibHbIX BapuaHTa oTBeTa.
3akpbITOoro TMna ¢
23 BbIOOPOM HECKONBbKUX

YKaxuTe, Kakme yCrioBus siIBNATCA
AOCTATOYHbIMM AN TOro, YToObI Npsmas
Gbina napannenbHa NIocKoCTN? 32

OTBETOB




Ne
safaHus

CopepxaHue 3apaHus

OTBeT
Ha 3agaHue

Tvn
3agaHun

1. MNMpamas NexuT B NAOCKOCTN.

2. MNpsimasi He MeeT OBLLMX TOYEK C
MIIOCKOCTbIO.

3. Mpamasa napannenbHa Kakon-nnbo npsmon,
nexatiemn B NioCKOCTMU.

19.

MpounTanTe TEKCT U aononHuTe dpasy.

Yepes Tpu ntobble TOYKKM, He Nnexallme Ha
OAHOM NMPsIMON, NPOXOAUT M NPUTOM
TONbKO OfHa.

MJNOCKOCTb

OTKpbITOro TMNAa Ha
OOMOoNHeHne

20.

MpounTaiTe TeKCT 3aAaHUA U YCTaHOBUTE
COOTBeTCTBME.

YCcTaHOBUTE COOTBETCTBUE Mexay
reomeTpmy4eCckmm TeJ1IOM " ero Ha3BaHMeM.

K kaykgon nosuummn, 4aHHOW B neBoMm ctonbue,

noabepnTe COOTBETCTBYHOLLYHO NO3ULINIO U3

npasoro cronbua:
FGOMETPW-IeCKOB TEeno

A

Hassanue

1. Mpuama

2. Nupamuaa

3. Ky6

4. TeTpasgp

3anuwwuTe B Tabnuuy BbibpaHHble undpbl Noa
COOTBETCTBYHLMMY ByKBaMMU:

w|>

A b B r

3aKprTOFO TUMNa Ha
yCTaHoBneHne
COOTBETCTBUA

2 cemecTp

21.

lMpounTanTe TeKCT U gononHute ¢pasy.

[1Be nnockocTn nepecekarTcs rno

npsAMomn

OTKpbITOro TMNA Ha
AononHeHve
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YCTaHOBUTE COOTBETCTBUE Mexay 34

Ne OTtBet Tun
CopepxaHue 3apaHus
3afaHusA Ha 3agaHue 3apgaHus
22. NMpounTanTe TeKCT 3agaHusA n Bbibepute
OAVH NpaBuiibHbIN BapuaHT oTBeTa.
CKOnbKO NyI0CKOCTEN MOXHO MPOBECTU Yepe3 3akpbITOro TMna ¢
NPSIMYIO N HE NEXaLLyto Ha Hel TOYKy? b BbIGOPOM OOHOroO
oTBeTa
A. [1Be nnockoctn
B. OgHy nnockocTb
B. Tpu nnockoctu
23. MpounTanTe TEKCT U aononHuTe pasy.
OTKpbITOro TMNAa Ha
NPOCTPaHCTBOM
Bce MHOXeCTBO TOYeK, n3yvyaemoe AonornHeHne
cTepeomMeTpuen, HasbiBaeTcs .
24, MpounTanTe TEKCT U peunTe 3apady.
aHbl ABa Wwapa ¢ paguycamm 51 1. Bo
A A pa ¢ panany OTKpbITOro TMNAa Ha
CKOJbKO pa3 nrowiagb NOBEPXHOCTN NEPBOro
25 [onorHeHne
Wwapa 6onbLle nnowaam NoBepPXHOCTU
(3agava)
BTOPOro?
OTBeT 3anuwiMTe B BUAE LUEesioro Yymcna.
25. MpounTanTe TEKCT 3aAaHuA U BbiGepuTe
OAMH NpaBuUiibHbIN BapuaHT oTBeTa.
CKOrmbKO NIIOCKOCTEN MOXHO MPOBECTU Yepes
TPU TOYKK, Nexalume Ha OgHOW NPSIMON. 3akpbITOro TMNa ¢
) BblIOOpOM 0gHOro
A. Henb3s npoBeCTM NOCKOCTb. oTBeTa
Bb. MoxHOo npoBecTn 6ECKOHEYHOE YMCIIO
NNOCKOCTEN.
B. MOXHO npoBeCTU Tpu pasnuyHble
MIOCKOCTW.
26. MpouuTanTe TeKCT U aononHuTe dpasy.
[MoBepXHOCTb, COCTOSALLANA U3 BCEX TOYEK cebepoit OTkpbITOro TMNa Ha
NPOCTPaHCTBA, PacnonOXeHHbIX HA AaHHOM P AonosnHeHne
pacCTosAAHUM OT JAHHOW TOYKM, Ha3blBaETCS
27. MpounTanmTe TEKCT M pelunTe 3aaavy.
Hangute obpasytoLLyto KoHyca, ecnu paguyc OTKpbITOro TMNa Ha
OCHOBaHWsi KOTOPOro paBeH 3, a BbiCOoTa 5 AONOfHeHne
paBHa 4. (3agava)
OTBeT 3anuwIMTEe B BUAE LENOoro Yymcna.
28. MpounTanTe TEKCT 3aAaHuA U BbIGepuTe
OAMH NpaBuIibHbLIN BapuaHT oTBeTa.
Teno BpalleHus, KOTopoe nony4vyaeTcs B
3akpbITOro TMNa ¢
pes3ynbTaTe BpalleHnUsi NPSMOYrofibHOro
A BbIGOPOM OOHOroO
TpeyronbHMKa BOKPYr ero kateTa HasbiBaeTcs.
oTBeTa
A. KoHyc.
B. UnnuHap.
B. Ky6.
29. MpounTanTe TeKCT 3afaHUsA U YCTaHOBUTE
3aKkpbITOro TMNa Ha
COOTBeTCTBME. A B B
1 > 3 yCTaHOBIEHNe
COOTBETCTBMSA




Ne
safaHus

CopepxaHue 3apaHus

OTBeT
Ha 3agaHue

Tvn
3agaHun

reoMeTpUYECKMM TENOM BpaLLeHUs U
cdopmyrnon Ans BbIYMCIIEHMS €ro NoLlaam
NMOBEPXHOCTM.

K kaxxgoi no3vuuun, AaHHOW B NeBoM cTonbue,

nogbepuTe COOTBETCTBYHIOLLYIO NO3ULMIO U3

npasoro cronbua:
eomMeTpuyeckoe

Teno

A. Uunuuop

b. KoHyc

B. Wap

dopmyna nnowaan
1.5 = 2nR(R + h)
2.S=nR(R+1)
3.5 = 4nR?

3anuwuTe B Tabnumuy BbiGpaHHble Ldpbl Noa
COOTBETCTBYHOLUMMUN ByKBaMMU:

A b B

30.

MpounTanTe TeKCT 3agaHusA n Bbibepute
ABa NpaBuUIibHbIX BapuaHTa oTBeTa.

B npouecce npoekTupoBaHna getanen MmawmH
B cMCTeMax aBTOMaTMU3MPOBAHHOIO
NPOEKTUPOBAHNS BaXXHO pasnuyaTtb TUMbI
reomeTpuyeckmx Ten. N3 npeanoxeHHbIX
BapuaHTOB BblbepuTe Te, KOTOpPble OTHOCATCS
K Tenam BpaLleHus.

1. UunmHgp
2. Ky6
3. KoHyc

13

3akpbIToro ¢
BbIGOPOM HECKOMBKNX
OTBETOB

31.

lMNpounTanTe TEKCT 3adaHns U yCTaHOBUTE
COOTBETCTBME.

YcTaHoB/TE COOTBETCTBUE MEXAY
reoMeTpuyecknm Ternom n popmyrnonm ons
BblYMCIEHNs ero obbema.

K kaykgon nosuummn, gaHHoOW B neBom cTonbLe,
nogdepuTe COOTBETCTBYIOLLYIO NO3ULMIO U3
npasoro ctonoéua:
FeomeTpuyeckoe

dopmyna obvema
Teno

A. Ky6 1.V =3nR®

2.V=a®
3.V =nR%h

B. UnnuHap
B. Wap

3anuwwuTe B Tabnuuy BbibpaHHble undpbl Noa
COOTBETCTBYHOLWMMM ByKBaAMU:
A b B

N>

w |01

3akpbITOro TMNa Ha
yCTaHoBIeHne
COOTBETCTBUA

32.

3aKpbITOro TMNa ¢

MpouuTanTe TEKCT 3aAaHuA U BbibepuTe, .




36

Ne OTtBet Tun
CopepxaHue 3apaHus
3afaHus Ha 3agaHue 3apaHuA
OAWH NpaBuiibHbLIN BapuaHT oTBeTa. BbIGOPOM OOHOroO
oTBeTa
[MpogoomxnTe NepBy0 akcMoMy CTepeoMeTpun
«Yepes Tpu TOYKK, HE Nexalume Ha O4HON
NpaAMon...
A. Henb3s npoBeCTM NOCKOCTb.
B. MoxHO npoBecTn 6ECKOHEYHOE YMCO
NNOCKOCTEN.
B. MOXHO npoBecTU NOCKOCTb U MPUTOM
TONbKO OfHY.
33. MpounTanTe TEKCT U pelunTe 3apavy.
M3mepeHusa npsamMoyronbHOro
OTKpbITOro TMNa Ha
napannenenunega paeHbl 8, 12 n 18.
9 12 [OMNonHeHne
Hangute pebpo kyba, 06bem KOTOPOro paBeH (3anava)
o6bemy aToro napannenenvnea.
OTBeT 3anuwmnTe B BUAE LIenoro ymcna
34. MpouutanTe TEKCT 3agaHNA U 3anULINTeE
pa3BepHYTbIN OTBET.
- OTkpbITOro TMNa ¢
Mpun pacyeTe o6beMa LMNNUHOPUNYECKON
YMeHbLUNTCS B 2 pasa pas3BepHYTbIM
3aroToOBKW BbICOTY YBENUYMK B 2 pasa, a OTBETOM
pagnyc OCHOBaHWSA YMEHbLUMIW B 2 pa3a.
Kak nameHumtca obbem 3arotoBku 1 BO
CKONbKO pas?
35. lMpounTanTe TeKCT U gononHute ¢pasy.
Teno, KoTopoe COCTOUT N3 BCEX TOYEK LADOM OTKpbITOro TMNa Ha
NPOCTPaHCTBA, HAXOASALWMNXCA HA PACCTOAHUN P AONoMHeHne
He 6onblue 4aHHOro OT A4aHHOWM TOYKW,
Ha3blBaeTCs :
36. MpouuTanTe TeKCT U aononHuTe dpasy.
OTKpbITOro TMNa Ha
- OCHOBaHus
O6bem HaKNOHHOW NPU3Mbl paBeH OOMNOSTHEeHne
npounsBedeHno nnoLagn Ha BbICOTY.
37. MpounTanmTe TEKCT M pelunTe 3aaavy.
MpsAMOoyronbHbIA TpeyronbHUK ¢ katetammn 20
o OTKpbITOro TMNa Ha
n 15 BpallaeTcsa BOKPYr CBOEN MMNOTEHY3bI.
o 1200 [OMNOoSHeHne
Hangute o6bem nonyyeHHoro tena (3anava)
BpalLleHWs, AENEHHbIN Ha TT. A
OTBeT 3anuLIMTE B BUAE LENOoro Yymcna.
38. MpounTanmTe TEKCT M pelunTe 3apavy.
Mpn nsrotoBneHnn cepmnyeckon getanm
pagnycom 2 Heob6xoaumo paccynTatb
nnowanb eé NoBepxHOCTN A4S onpeaeneHus OTkpbITOro TMNa Ha
KonuyecTtea maTtepuana, Heobxogumoro ans 16 [OONOJSIHEHNE
MOKPLITUA UNW NONMPOBKU. YeMy paBHa (3apava)
nnowanb NOBEPXHOCTU Takon cdepsl,
AeneHHasa Ha i ?
OTBeT 3anuLIMTE B BUAE LENoro Yymcna.
39. MpounTanTe TEKCT 3aAaHuA U BbiGepute 3akpbITOro TMNa ¢
OAMH NpaBuUIibHbLIN BapuaHT oTBeTa. 3 BbIGOPOM OOHOrO

OoTBETa




Ne
safaHus

CopepxaHue 3apaHus

OTBeT
Ha 3agaHue

Tvn
3agaHun

Yemy paBHsieTca AnvHa BekTopa a = {- 3, 4,
0}?

1.
2.\3
3.

U1 2O

40.

lMpounTanTe TeKCT U gononHute ¢pasy.

HyneBon BeKTOp — 3TO BEKTOP, Havyano
KOTOPOro coBnagaert C ero .

KOHL,OM

OTKpbITOro TMNAa Ha
AonornHeHne

41.

MpounTainTe TEKCT U pelunTe 3apavy.

lMpounTanTe TEKCT M BbINOMNHUTE 3adaHue.
Mpn HacTponke cucTemsbl
aBTOMaTM3MPOBAHHOIO NPOEKTUPOBAHMUSA
Heobxoanmo onpegennTb CyMMy KoopauHaT
BEKTOpa, 3afaloLLero HanpassieHne OBUXKEHUS
pexyuliero HcTpymeHTta. PaccunTtante cymmy
KoopauHaT BekTopa AB, ecnu Todka A nmeet
KoopauHatbl (2,-3,5),aTouka B (4,1, -
1).

OTBeT 3anuLLIMTE B BUAE LIENOoro Ymcna.

OTKpbITOro TMNa Ha
OOMOSHEeHWe
(3agava)

42.

MpouuTaiTe TEKCT U peunTe 3apavy.

Mpy nnaHnpoBaHun paboThl
aBTOMaTU3MPOBAHHOW NUHUW ANS
N3roToBneHusa getanen Heobxoanmo BeIGpaTh
4 pabo4unx y3na n3 9 4OCTYNHbIX AN
BbIMOSHEHNS] MEXaHUYeCKon 06paboTku.
Ckonbko cyulectByeT cnocobos BblbpaTb
pabouve y3nbl 4ns HaCTPOWKK
obopynoBaHua?

OTBeT 3anuunTe B BUAE LIenoro vmicna.

126

OTKpbITOro TMNAa Ha
AonosnHeHne
(3agava)

43.

MpouutanTe TEKCT 3agaHnA u Bblibepute
OAVH NpaBUNbHbIA BapuaHT OTBeTa.

B knacce 25 yyeHukoB, 13 Hux 10 geBouyek.
Yuntenb cny4yanHbiM ob6pa3om Bbibupaet
OAHOro yyeHuka. KakoBa BEpOATHOCTb TOrO,
YTO BbIBPAHHbLIN YYEHUK OKaXeTCs
Manb4YMKom?

10

" 25
15

" 25
5

" 25
1

" 25

AW N -

3akpbITOro TMNa ¢
BbIGOPOM OOHOrO
oTBeTa

44,

MpouuTtanTe TEKCT U AononHute dpasy.

CobbITne, KOTOpOEe B X04€e UCMbITAaHNA TOYHO
He Npomn3onaeT Ha3blBaeTCs

HeBO3MOXHbIM

OTkpbITOro TMNa Ha
AOrnonHeHne

45,

MpounTanTe TEKCT M pelunTe 3agavy.

B cdmpme Takcu B AaHHbIN MOMEHT cBOBOAHO
20mawmrH: 10 YepHbIX, 2 XenTbIX U 8 3eneHsiX.

8/20=0.4 nnn 0.4

OTkpbITOro TMNa Ha
AononHeHve
(3agava)




Ne
safaHus

CopepxaHue 3apaHus

OTBeT
Ha 3agaHue

Tvn
3agaHun

Mo BbI30OBY Bblexara ofHa U3 MaLlWH,
Cny4ariHoO oKa3saBLuasica 6nuxke Bcero K
3akasyumue. Hangnte BepoATHOCTb TOrO, YTO K
Hewn nNpueneT 3efneHoe Takcu.

OTBeT 3anuLInTE B BUAE YMCna C TOYHOCTbIO
[10 OOHOro 3HaKa nocne 3ansTomn.

46.

MpouuTaiTe TEKCT U peunTe 3apavy.

Mpu pacyeTe napameTpoB 3aroToOBKM B BUAE
Kyba ¢ pebpom 1 Heobxoaumo onpeaenuTb
nnowazb ero NosHoOM NOBEPXHOCTU AN
OLEHKWN Konu4yecTea MaTepuana, Tpebyemoro
AN8 NOKpbITMS unn 06paboTkn. Yemy paBHa
nnowiagb NOBEPXHOCTU Takoro Ky6a?

OTBeT 3anuLLIMTE B BUAE LENoro Yymcna.

OTKpbITOro TMNA Ha
OOMoSHeHne
(3apgava)

47.

lMpounTanTe TeKCT U gononHute ¢pasy.

CobbITe, KOTOpPOE Mpu OOHUX U TEX Xe
dn3nM4ecknx ycrnoBmax HacCTynaeT Bceraa,
Ha3blBaeTCs coObITNEM.

OOCTOBEPHbIM

OTKpbITOro TMNAa Ha
AonosnHeHne

48.

MpouuTaiTe TeKCT 3aA4aHUA U yCTaHOBUTE
nNpaBuUbHYIO NOCNeaoBaTeNbHOCTD.

B meLuke HaxoamTca 3 KpacHbIX, 2 YepHbIX, 7
3eneHbIx 1 4 xenTbix Wapa. Onpegenute
BEPOSATHOCTb TOrO, YTO U3BIIEYEHHbIN LWap
OyaeT KpacHbIM, YEePHbIM, 3eNEHbIM Unn
XenTbIM, U paccTaBbTe LiBeTa LWapoB No
BEPOATHOCTU MUX U3BNEYEHUS B NOPSAKE
BO3pacTaHuS.

1. KpacHbin
2. YepHbin

3. Xentbiti
4. 3eneHbin

OtBeT 3anuwnTe B BUAE
nocnegoBaTesibHOCTU Lll/l(*)p crneBa Hanpaso.

2134

3aKprTOF0 TUMa Ha
yCTaHoBneHne
nocnegoBaTtesibHOCTU

49.

lMpouuTanTe TeKCT U gononHute ¢pa3sy.

Avicnepcus xapaktepuayeT pa3bpoc
Cny4arHOW BENWYUHbI BOKPYr ee
OXMOAHUS.

MaTeMaTn4eckoro

OTkpbITOro TMNa Ha
AONOfHeHne

50.

lMpounTanTe TEKCT U pelunTe 3agady.

Mpn mexaHn4eckon o6paboTke geTanen
aBTOMaTM3MpPOBaHHasA cuctema ukcnpyet
BpeMsi, 3aTpaYyeHHOe Ha U3roToBIEHNe
Kaxkgon getanu. [laHbl BpeMeHHble 3aTpaTthl
Ha NPOM3BOACTBO 5 NocneaHnx getanen:t =
{12,15,14,13,16}.

Hangute cpegHee apudpmeTnyeckoe Bpems
00paboTkn ogHom aeTanu.

OTBeT 3anuwunTe B BUAe Lienoro Yvcna.

(12+15+14+13+16)/
5=14 nnn 14

OTkpbITOro TMNa Ha
AOMorHeHne
(3apava)
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