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Pabouass mporpamma yue6noi nucuummumnabl OJ[.03 Marematuka paspaboraHa B
cootBeTcTBUM ¢ DenepanbHbIM roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
(manee — ®I'OC) no cnenMarTbHOCTU CPEAHErOo MPOPECCUOHATBHOIO 00pa30oBaHUs
(mamee - CIIO) 21.02.01 PaspaboTka u 5KCIUTyaTanus HEPTSIHBIX W Ta30BbIX
MECTOPOXKICHUM YTBEPKIAEHHOTO MpHKa3oM MuHHUCTEpcTBa 00pa30BaHMsSI U HAYKU
P® or 08.11.2023 Ne 833, ®I'OC cpeanero obmero odOpazoBaHus (IpHUKa3
Munobpuayku P® ot 17.05.2012 Ne 413) u npumepHoil paboueil mporpammoit
o0mieo0pa3oBaTeabHON AUCHMILIUHBL  «Marematuka» sl MPOQeCcCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHU3aluii, YTBEpKIeHHOW Ha 3acemanuu CoBeTa MO OLIEHKE
collepKaHUsl M KauyecTBa MPUMEPHBIX pabOUMX MpOrpaMM OO0IIeo0pa30BaTEILHOTO H
COLIMAJIbHO - TYMaHUTApHOTO IUKIOB CPEAHEro Mpo(eCCHOHAIBLHOTO O0pa30BaHUs
[Tpotokon Ne 14 ot «30» HOs10ps 2022.

Pazpabotunk: MuponoBa M.I.- mpenogaBarenb BbICHIEH KBaTU(UKAIIMOHHON
kareropuu [IIIK CI'TY umennu ['arapuna FO.A.
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1. IMACIIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI
0/1.03 MATEMATHUKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO mo crermanbaoct 21.02.01 PazpaboTka u skcmtyatanus HEQTIHBIX U
ra30BbIX MECTOPOKICHHM.

1.2. Mecto yyeOHoM nucuuninHbl B cTrpykrype HHITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lleqin 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

B pesynbraTe OCBOEHUS Y4YeOHOM AMCLUMIUIMHBI OOydYarolUHCS JOJKEH
JOCTHYb CIEAYIOLINE PE3YIbTATHI:

JIMYHOCTHbIE!

- OCO3HAaHHE OOYYalIUMHCSI POCCUKWCKOW TpakJIaHCKOW HJIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

- HaJIM4YMe€ MOTHUBAMKM K OOYyYEHHIO U JHMYHOCTHOMY Ppa3BUTHUIO;
L[EJICHAIPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3MLMU JIMYHOCTH HAa OCHOBE TyXOBHO-
HPABCTBEHHBIX L€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HAIMOHAIBHO-KYJIBTYPHBIX  TpaaulUdi, (HOPMUPOBAHUE CHUCTEMbl  3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTHUKOPPYILMOHHOTO  MHPOBO33pPEHU,
PaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(OpPMHUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SIBIICHUA U MPOILIECCOB, UACAX M METOAaX
MaTE€MaTUKHU;

— MOHMMAaHKE 3HAYMMOCTH MAaTeMaTHKH JUIsl HAyYHO-TEXHHMYECKOTro Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJIbTYpbl 4Ye€pe3 3HAKOMCTBO C HCTOpPHEN pa3BUTHUS MaTEMaTUKH, 3BOJIOLMEH
MaTeMaTHUYECKHUX HJICH;

— pa3BUTUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTHUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM
Ut Oymymie mpoeCCHOHAIBHON eATeNbHOCTH, TSl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
ITOBCEJHEBHOM JKU3HU, JUJII OCBOCHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX JUCLUILIMH U
JUCIUIUIMH NPOQPECCHOHAIIBHOTO IUKJIA, JJIS MOJy4YyeHus oOpa3oBaHUs B 00JACTSX,
HE TpeOyIoUMX yriyOoJIeHHOH MaTeMaTUYECKON MOITOTOBKH;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCJE
caM000Opa30BaHUI0, Ha NPOTSIKEHUU BCEH >KU3HU; CO3HATENbHOE OTHOIIEHUE K
HENPEPbIBHOMY O00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOM NpodecCUOHAIbHOU U
0OIIIECTBEHHOM JESITEIILHOCTH,



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM JEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBCKON, TPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOoheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B pELIEHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

MeTanpeIMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONMPENENATh LUEIN AESITENBHOCTH U COCTABIISITH
IJIAHBl  JIESITEJIbHOCTH; CaMOCTOSATENIBHO  OCYIIECTBIATH, KOHTPOJMPOBATH M
KOPPEKTUPOBATH ESITENBHOCTD;

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl I JOCTHIKEHUS
MIOCTABJICHHBIX 1€ U pealn3aluu IJIaHOB JESTEIBLHOCTH; BBIOMPATH YCIEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpPOIECCE
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh O3ULUN IPYTUX YYACTHUKOB JAEATEIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOM, Y4EOHO-MCCIIEIOBATEIbCKON U
OPOEKTHOM JAESATENbHOCTH, HABbIKAMHU pa3pellieHus Mpo0jeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NPAKTHYECKUX 3a]1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3TMYHBIX
HWCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 PA3JIMYHbIX HCTOUYHUKOB;

— BJIQZICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHUsS, MCIOJb30BaTh aJCKBATHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, T'PAHULL
CBOETO0 3HAaHMS W HE3HAHUS, HOBBIX IIO03HABATENIBHBIX 3aJa4 U CPEICTB ISl UX
JOCTH)KEHUS,

— LEJICYyCTPEMJIEHHOCTh B MOMUCKaX W NPUHATUU  PEUICHUI,
COO0pa3UTEIBHOCTh U UHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MNpPE/ICTABIICHUN;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUDA;

npeaMeTHbIE!

1) ymeHue omnepupoBaTh NOHATHAMH: ONpPENEIECHUE, aKCHOMa, TEOpEMA,
CJIEJICTBUE, CBOMICTBO, NMPHU3HAK, J10Ka3aTeIbCTBO, PAaBHOCHIbHBIE (HOPMYIUPOBKHU;
yMmeHue (HopMyIupoBaTh 0OpaTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH
MpUMEPbl U KOHTPIPUMEPHI, HCIOJIB30BATH METOJI MAaTeMaTU4YECKOW WHIYKIINH;
MPOBOAUTL JIOKA3aTEJIbHBIE PACCYKJICHHS TPU PEIICHUU 3a7ad, OICHUBAaTh
JIOTUYECKYIO MTPABUIIBHOCTh PaCCYKICHHIA;

2) yMeHHe ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALNU
HaJl MHO’KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar s



OTHCAHMS PEATbHBIX MPOIIECCOB U SIBJICHUH W TP PEUICHUU 33J]lad, B TOM YHUCJIE U3
JIpYTUX y4eOHBIX MPEIMETOB;

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl pU pElICHUH 3a/aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOWHATOpHBIE (DaKThl U PACCYXKACHUS IS PEIICHMUS 3a71a4;

5) yMeHue omepupoBaTh MOHATHUSMU: HATypadbHOE YHCIIO, IE€JI0€ YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO, MHOXKECTBA
HaTypalbHBIX, [EJBbIX, pPAIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
MCIIOJIh30BaTh; MMPU3HAKHU JACIIMMOCTH, HANMEHBIINN OOIINN JENUTENIb U HANMEHBIIIEe
oOmee KpaTHOe, auropuT™M EBKIMIa mNpu pemeHud 3agad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKaszaresieM, KOpPEHb HaTypallbHOM CTENEHW, CTeNeHb C  paluOHAIbHBIM
MoKasareyieM, CTENeHb C JICWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTesieM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBLHOTO YHCIIA;

7) yMeHuUE ONEepUpoOBaTh MOHATUSMU: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpPaBHCHHM, HEPAaBEHCTB W  CHCTEM,  paIlOHAJbHEIE,
HUppalMOHATBHEIE, MOKa3aTeIbHbIE, CTCTICHHBIE, norapuMUIECKHE,
TPUTOHOMETPUUYCCKUE YPaBHEHHWS, HEPABEHCTBA W CHUCTEMBI; YMCHHE pEIlaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; peEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TIapaMeTpOM; MPUMEHSATh YypaBHCHWS,
HEpPaBEHCTBA, WX CHCTEMBI JUIsI PEIICHUS MaTeMaTHYSCKUX 3a1ad HW 3aJad U3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
byHKIMS, KOMMO3UIMS (GYyHKUMMA, JTuHEHHas (QyHKOus, KBajapaTUdHas GyHKIUL,
cTeneHHass (YHKIUS C IEJbIM TOKa3aTelieM, TPUTOHOMETpUYeCcKue (QyHKIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMH, TMOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY;, yMEHHE CTPOUTh Tpaduku GYHKIUM, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (YHKIHI; YMEHHE WCIOJIb30BaTh Trpaduku (QYHKIUN 19 U3yYEHUs
MPOIIECCOB M 3aBUCHMOCTEH TIPH PEHICHUH 3a/1ad U3 JPYTUX YUEOHBIX TPEIMETOB U
U3 pCAbHOW >KM3HU;BBIpAXKaTh (POpMyJIaMH 3aBUCHMOCTH MEXKIY BCIMYWHAMU;
yMEHHE CBOOOJHO OIEPUPOBATh IMOHATHUSIMH: YETHOCTHh (DYHKIIMH, TMEPHOIUIHOCTD
(GYHKIIUKA, OTPAaHWMYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTHh (QYHKIIUH, OSKCTPEMYyM
GbyHKIIMM, HanOOJIbIIIee ¥ HAUMEHBIIIee 3HAYCHUS (DYHKITMM Ha MMPOMEXKYTKE; YMECHUE
IIPOBOJUTEL HCCIIeIOBaHNE (YHKIIMHM, YMEHHE HCIOJb30BaTh CBOWCTBA M TpauKH
byHKIMKA Uil pelieHus yYpaBHEHMI, HEpPaBEHCTB W 3aJlad C IapaMeTpamuy;
M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: IMIOCJIEIOBATEIHLHOCTD,
apupMeTHdecKkass  TPOTpeccHsi, TeOMETpUYEecKas  Mporpeccus, OECKOHEYHO



yOBbIBaroIIasi FeEOMETpUYECKas MPOrPECCUs; YMEHHE 337aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOILIBIO PEKYPPEHTHBIX (POPMYT;

10) ymeHue onepupoBaTh MOHATUSMU: HEIPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyecKkuil CMbICI TPOU3BOJIHOM, NepBOOOpa3Has, ONPEACIICHHBIM HWHTETPAI;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULUHU (PYHKLIMH, HAXOJUTh ypaBHEHUE
KacaTteldbHOM K Tpaduky (yHKUMH; YMEHHE HCHOJIB30BaTh MPOU3BOIHYIO s
UCCIeOBaHMs (PYHKIMA, AJI1 HAXO0XKICHUS HAWIYYILEro PelieHusl B MPUKIATHBIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd U 00beMbl (GUTYpP C MOMOUIBIO
WHTErpajia; MPUBOAMUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
nuddepeHanbHbIX YPaBHEHU;

11) ymeHue omnepupoBaTh MOHITUAMM: KOMIUIEKCHOE YHMCIO, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4HCeNl (F€OMETpUYecKasi, TPUTOHOMETpUYecKass M ainreOpanyeckas);
YMETh MPOU3BOAUTH apU(METUUYECKHE MACUCTBHSI C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJblllee U HauMEHbIIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCIEA0BaTh
CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE€ C NPUMEHEHUEM rpauyecKux METOJO0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEMBAHUsS U JIMHEMHOMN pErPeECCUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUM C UCTIOIB30BAHUEM IpadUUECKUX
METO/IOB; MPUMEHATh MJis peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEH,  (opmyny  mojdHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITU;
YMEHUE ONEPUpPOBATh IMOHATUSMHU: CllydailHas  BEJIMYMHA, PACIpPEICIICHHUE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/iesICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
U3YYECHHBIX PacCHpeAcsICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSTHSMU: 3aKOH
OOJIBIINX YMCEN, METOIbI BBIOOPOYHBIX UCCIIEAOBAHNI; YMEHUE MPUBOIUTH IPUMEPHI
IPOSBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHSTUSIMHU: TOUKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YIOJI, TPEXIPAHHBIN yrod,
nepeceKarouecs, napajielibHble U CKPEIIMBAIOLINECS NpsMble, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YTOI MEXKIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pelIeHnr 3aja4 u3y4yeHHble (DaKThl U TEOpeMbl IIAaHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOLEM MHPE;yMEHHE OINEpPUpPOBaTh MOHITHIMHU:
MHOTOIPAHHHMK, CEYEHHWE MHOTOIpaHHMKA, IMPaBUJIbHBI MHOTIOIPAHHMK, IpU3Ma,
nupaMuja, (urypa M TMOBEPXHOCTh BpAILlEHUsS, LUWIMHIP, KOHYC, wmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHAPA, MapajuieJIbHbIE OCH WIH
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OCHOBAaHMIO, CEUYCHHE Iapa, IMIOCKOCTh, Kacaromascs cdepsl, IWIHHIPA, KOHYCA,;
YMEHHUE CTPOUTH CEYEHUE MHOTOIPaHHKKA, H300paxaTh MHOTOTPAHHUKH, QUTYPHI U
MOBEPXHOCTH BpAILIEHUS, UX CEUEHHSA, B TOM YHUCJIE C IMOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME IMPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
(bopMyIHpOBaTH OMpeIesICHUs U3y4YaeMbIX (PUTYP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX TeOMETpUYecKux (Guryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM NPHU3HAKAM, BBINOJHATD
HEOOXOAMMBIC JOTIOJTHUTEIHHBIC TTOCTPOCHUS;

15) ymeHue cBOOOTHO OMEPHUPOBATH MOHATHAMH: IUIOMIAAL (PUTYpPHI, 00BEM
(GuUrypsl, BETUYHHA yTiia, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXITY
MPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAnb cdephl, IUIONIaab
MOBEPXHOCTH  TMHUPAMUIbLI, TMPU3MBI, KOHyCa, UWIUHApPA, 00BeM  KyoOa,
MPSMOYTOJIBHOTO TIapaJIJIeNIeTUIIeIa, TUPAMHUIbI, PU3MBI, IIMUIHMH]IpA, KOHYCa, [1apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD;

16) ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSIMH: JBUKEHHUE, MapajlieIbHBIHI
NEepPeHoc, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe
1010611, MoJI00HBIe (PUTYPBI; YMEHHE PAaCliO3HABATh PABHBIC U MOJA00HBIE PUTYPHI, B
TOM 4HCIIE B TMPUPOJIC, HCKYCCTBE, AapXUTEKType;, YMEHHE HCIOIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
pEAIbHOM KU3HU;

17) ymeHnue CcBOOOTHO OMEPUPOBATH TOHATHSIMH: TMPSIMOYTONBHAS CHCTEMa
KOOPJIMHAT, BEKTOP, KOOPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCJIO, Pa3JIOKEHHUE BEKTOpa MO 0a3ucy, CKalIsipHOE
MPOM3BEJICHNE, BEKTOPHOE TIPOU3BEACHUE, Yrol MEXKAY BEKTOpAMH, YMCHHE
HCITOJIH30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ IS PEIICHUS TeOMETPHUYCCKUX
3a/1a4 U 3a7a4 APYrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpulla 2x2
u 3x3, onpenenuTenb MaTPUIIbl, TEOMETPUIECKUN CMBICI OTIPEICTUTENS;

18) ymeHue MoAeauMpoBaTh peajdbHbIC CHUTyallUM Ha S3bIKE MAaTEMATHKU,
COCTaBJISITh BBIPAKEHUSI, YPAaBHEHHUS, HEPABEHCTBA W WX CHUCTEMBI 10 YCJIOBUIO
3a/lauu, UCCJIEA0BAaTh TOCTPOCHHBIE MOJIEIN C HCIOIh30BAaHUEM arrmapara aureophl,
UHTEPIPETUPOBATh TMOJTYYEHHBIM pPE3yJbTaT; CTPOUTh MAaTEMAaTHUUYECKHE MOJCIH C
MOMOIIBI0 TEOMETPUUYECKUX TOHSATUH W BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMU
MPAKTUYECKHUE 3a7a4d; COCTABJISATh BEPOSTHOCTHYIO MOJEIHh M HHTEPIPETHPOBATH
MIOJIYYCHHBIA PE3YNbTAT; pelIaTh MPUKIAAHBIC 3a1a91 CPEACTBAMU MaTEMaTHIECKOTO
aHaJM3a, B TOM YHCJIE COMMAIbHOAKOHOMHYECKOTO ¥ (PU3UUYECKOTO XapaKTepa,

19) ymMeHHe BBIOMPATH MOAXOASAIINN METO U1l PEIICHUS 3a/1a4; TTOHUMaHHEC
3HAYMMOCTH MAaTEMaTHKH B WU3YYCHUH TPHUPOJHBIX M OOIICCTBEHHBIX IPOIIECCOB U
SBJICHHI; YMCHHE pAacCIO3HABaTh IPOSBJICHHE 3aKOHOB MaTEMAaTHKU B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM POCCUMCKONM U MHUPOBOM
MAaTEMATUYECKON HAYKH.

Ilpogpeccuonanvnaananpasnennocmsyueonoi OUCUUNTUHDL
«Mamemamuka»o0ecrieunBaeTCANOCPEACTBOMPEIICHUA3a/1a4,CBA3aHHBIXCITPUMEHE
HUEMMAaTEeMaTHKUBIIOBCETHEBHOKU3HUHUICITEILHOCTUTIPO(eccronarna.



[IpeacraBnenns 00 OCHOBHBIX M CBSI3aHHBIX C HUMHU TOHSTHSX, M3y4aeMbIX B
pamKax
Kypca:unciie(BeTUIrHE ),pPaBEeHCTBE,HEPABEHCTBE,(MAaTEMaTHUE€CKOM )OTHOIIICHUH, YU C
JoBOM(apu(METHIECKOM) U aireOpanyeckoM BBIPAKECHUH, (opmysie, TOXKJIECTBE,
ypaBHEHUH,
CUCTEMEypaBHEHUHUHEPABEHCTB, DyHKIINU, rpaduKePyHKIIUN,[€OMETPUIECKUX (PUTYD
aXHAIUIOCKOCTH M B TPOCTPAHCTBE, 3JEMEHTAaX KOMOWHATOPHUKH, CTATUCTUKU W
TEOPUHU BEPOSATHOCTEUHEOOXOAMMBIKAXKIOMYCIIEIIUAIIUCTY.

Y cBOoeHNE0000IEHHOTOAITOPUTMAPEIIICHUSTIO00MMaTeMaTHYeCKo3a1aun(ana
JU3YCIIOBUM, BBIABICHUE OIPAHUYCHHMM, IIOCTAHOBKA BOIIPOCOB, OIPEICICHUE
MOCJICOBAaTEIbHOCTUACHCTBUM — JTAllOB BBIYMCIICHMH, JIOKa3aTeJbCTBA HJIH
MIOCTPOCHMUS, MpoBepKa
MOJIy4YE€HHOTOpe3yibTaTa,0(hOpMIICHUEHANU IEHHOTOPEIICHUSIUITNOTBETA )UPOPMHUPOBA
HUCYMEHUSIOPUCHTUPOBATLCA B cUTyauuu, audepeHnnpoBaTh BO3HUKAIOIINE
po0IeMbl U
MOCTABJICHHBIC3a/1aYHSBIIAIOTCAIEIBI000Pa30BaHUSMHEO0X O IMMBIMUATPUOYTAMHUCTIC
[uaIrcTa—TMpoQeccuoHaa.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI AUCHUIIITUHBI:
MakcumanbHON yueOHOM Harpy3ku oOyuyaroierocs: 252 yaca, B TOM YHUCJIE:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromierocs 234 Jaca;
Koncynpranus o0yyarommxcsi 6 4acos.

Ox3ameH 12 Jacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
( B.T.4. npo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0BbeM yacoB

MakcumasibHas yueOHasi HArpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 252
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIJIE:

JICKIIMH, YPOKH 214
U3 HUX NpoghecCcUOHAIbHO-0PUEHMUPOBAHHOE COOePIUCAHUE 16
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOPheCcCUOHATIbHO-0OPUECHMUPOBAHHOE COOEPHCAHUE 10

[TpomexyTouHas aTTectanus B opme:

| cemectp - mpyrue GOpmMbI KOHTPOJS (CpeAHHM O MO TEKYIIMM OIICHKAM
yCIIeBaeMOCTH )

Il cemecTp - sK3ameH
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2.2 TemaTn4yeckui NJIAH U cofep:kanue ydyeOHou AucuunanabiO/1.03 MaTtemaTuka

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHe Oo0bem | Yposenb | Koabl kommnereHuuii,
pa3iesioB U TeM 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuaromerocs, Kypcopas padora YacoB | OCBOCHHA (opmupoBanuio
(mpoeKT) (eciu npedycmompenvi), NHbIE BUABI Y4eOHOIl padoThl B KOTOPBIX
COOTBETCTBHH € Y4eOHBIM IVIAHOM(B.T.4. NPo(ecCHOHATBHO- crnocodcTByer
OPHEHTHPOBAHHOE CO/IeP:KaAHHE) 3JIEMEeHT
NPOrpaMMbl
1 2 3 4 5
1 cemecTp
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 14 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 2 MeTalpeAMETHBIE U
Lens u 3ajaud | ba3oBple 3HAHUS W YMEHHS IO MaTeMaTHKe B NPOPECCHOHATHHOW U B 2 1 IIpeIMETHBIC
MaTeMaTUuKN IIPH | TIOBCETHEBHOM AEATEIBHOCTH. KOMIICTCHIIMHA B
OCBOEHUU CHELMAIBHOCTU COOTBETCTBHH C
Tema 1.2 Conepsxanme y4eGHOro MaTepHaJIa 2 ®I'OC cpennero
Yucna w  Beuucienus. | JlelicTBuST  Haj — TOJOXKHUTEIBHBIMH M OTPHUIATENBHBIMHA  YHCIIAMH, 2 1 obmuiero oOpasoBaHusl,
Bripaxxenus U | OOBIKHOBEHHLIMH U JECITUYHBIMHU L[p06;IMH.I[eITICTBI/I;1 CO CTEOEHAMU, YTBCPKACHHOT'O
npeodpa3oBaHus (GOpMyJIbl COKpPAIIEHHOTO YMHOKEHUS IprUKa3oM
Tema 1.3. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2 Munncrepcrsa
I'eomeTpus Ha TNIOCKOCTH | Bubl iTockuX (GUTyp M MX TUTOIIATb. 2 1 00pa3oBaHus U HAYKH
ITpakTMKO-OPHEHTUPOBAHHBIE 331a4U B KypCe T€OMETPUHN Ha MNIOCKOCTH P® or 17.05.2012
Tema 1.4 Conepxxanue yuyeOHOIro MaTepuasa 2 Ne 413
ITponientHeie BeruuciaeHus | IIpocTele mpOIeHTHI, pa3Hble criocoObl X BhlYMCIeHUs. ClI0)KHbIE TPOLIEHTHI 2 1
Tema 1.5 Copepxxanue y4eOHOIo MaTepuaJa 2
VYpaBHenus u HepaBeHCTBa | JInHelHbBIe, KBalpaTHBIC, TPOOHO-TMHEHHbBIC YpaBHEHHS U HEPABEHCTBA 2 1
Tema 1.6 Copnepxanue y4eOHOIo MaTepuaJa 2
Cucrembl  ypaBHeHuH U | CrocoObl pemIeHHs CHCTEM JMHEWHBIX ypaBHeHHH. CUCTEMBbI HEIMHEHHBIX 2 1
HEPABEHCTB ypaBHeHUH. CUCTEMBI HEPABEHCTB
Tema 1.7 Conep:xanue yueOHOTro MaTepuaJia 2
BxoaHoii KOHTPOJIb IIpakTnyeckoe 3ansiTue Ne 1 Boruncinenus u npeoOpa3oBaHusi. Y paBHEHUS U 2 2
HepaBeHCTBA. ' eoMeTprs Ha MIIOCKOCTH
Pa3nes 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 14 JIngnoctHsbIE,
Tema 2.1. Copepxanue yueOHOIro MmarepuaJia 2 METaNnpeIMETHBIE U
OCHOBHBIE IOHATHS [Ipeamer ctepeomerpuu. OCHOBHBIE TOHATHS (TOUYKa, MpsiMasi, TJIOCKOCTH, 2 1 OpCaAMCTHBIC
CTEPEOMETPUHU. npocTpaHcTBO). OCHOBHBIE akcHOMBI cTepeomeTpuu. llepecekaromuecs, KOMIICTCHIIMH B
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Pacnionosxenue npsiMbIX U

napajuleJbHble U CKpemuBarolmuecs mpsmele. [Ipu3Hak ¥ CBOWMCTBO

COOTBCTCTBHH C

TJIOCKOCTEH CKpenMBaIMXCcs NpsMbIX. OCHOBHBIC ITPOCTPAHCTBEHHBIC (DUTYPHI. ®I'OC cpennero
Tema 2.2. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
[TapamnensHOCTh NpAMBIX, | [TapaiienbHbie npsMas U wiockocTb. Onpenenenue. [Ipusnak. CBoricTBa (¢ 4 YTBEPKIAECHHOTO
OpssMOM M IUIOCKOCTH, | moKazarenbcTBoM). IlapamnensHbie mockoctu. Omnpenenenue. Ilpusnak. IIPUKA30M
TJIOCKOCTEM CgoiicTBa (¢ 10Ka3aTeNbCTBOM). TeTpalrap u ero 3jaemMeHThl. [lapanienenunen Munucrepcrsa
U ero nsneMeHThl. CBOHCTBA INPOTHUBOMNOJNOXHBIX IpaHEM M JUaroHaiei 00pa3oBaHus U HAYKH
napajmenenunesna. [locrpoenne ceuennii. Pemmenune 3anay.
Tema 2.3. Copnepxxanue yueOHOro MaTepuasa 2
[lepneHuKyISpHOCTD [lepniengukynapHsie npsmMele. [lapamienbHbie npsMble, TepHEHANKYISIPHBIE K 2
MPSIMBIX, npsiMOi U | uiockocTd.  IlpusHak  nepneHAMKYISpHOCTH  MPSMOM M IJIOCKOCTH.
IIJIOCKOCTH, MJIOCKOCTEN HokazatenbctBo. [lepnennukymnsip u  HakioHHas. lleprieHaukynsipHbIe
1ockocTH. [Ipu3Hak nepneHIuKyIspHOCTH MJI0CcKocTel. Jloka3aTrenbCTBo.
PaccrosiHus B IpOCTpaHCTBE
Tema 2.4. Copneprxanue y4yeOHOIro MaTepuaJia 2
Teopema o TpeX | Teopema o Tpex neprneHaukyisapax. Jloka3areapCcTBo. YTosl Mexay NpsMou u 2
HepIEeHIUKYIIApax MJIOCKOCTBIO. YTOJI MEXKY IMIOCKOCTIMU
Tema 2.5. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COECPKAHNE 2
[TapanneneHeie, AKcHOMBI cTepeoMeTpuH. llepneHAuKyIsIpHOCTE MHPSAMOW M IUIOCKOCTH, 2
NEepIEeHIUKYIIIpHBIE, NapajuleIbHOCTh  JIBYX  MPSAMBIX,  NEPHEHIUKYISIPHBIX  IJIOCKOCTH,
CKPEILMBAIOIINECS NEPIEHIUKYJIAPHOCTh TUIOCKOCTEH. PacmosokeHue mpsMbIX U IUIOCKOCTEH B
psiMble IPOCTPAHCTBE.
Tema 2.6. IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemienne 3anau. Ilpsameie | [IpakTuyeckoe 3ansaTue Ne 2 [IpsMbie 1 TIIOCKOCTH B TPOCTPAHCTBE 2
u IJIOCKOCTH B
IIPOCTPAHCTBE
Pa3nea 3. KoopanHaThl H BEKTOPBI 14 JIndHOCTHBIE,
Tema 3.1 CopaepxxaHue y4eOHOro MaTepuasa 4 MeETaIpeMETHBIE U
JlekapToBEI KOOpAMHATEL B | JlekapTOBBI ~ KOOpJIMHATBI B  mpocTpaHcTBe. Ilpocreifmme 3amaum B 4 OpEAMETHBIC
IIPOCTPAHCTBE. KoopanHarax. PaccrosHue mexay IByMs TOYKaMH, KOOPAHMHATHI CEPEIUHBI KOMIICTCHIIMH B
PaccrosiHne mMexay AByMs | oTpe3ka COOTBETCTBHH C
TOYKaMH. Koopaunatst ®I'OC cpennero
CepeNHBI OTPE3Ka o0miero oOpa3oBaHus,
Tema 3.2 Conep:kanue y4eOHOT0o MaTepuaJia 6 YTBEPKIAECHHOTO
Bekropsl B | BekTopsl B npocTtpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE 6 IIPpHUKA30M
MIPOCTPAHCTBE. YOI BekTOopa Ha uucio. Kommmanapueie BekTopbl. CKalsipHOE MPOU3BEICHHE MunucrepcTsa
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MEXIY BEKTOpaMH. | BEKTOpOB. Pa3iiokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. 00pa3oBaHus U HAYKU

CxkansapHoe npousBeneHue | KoopauHatel BEKTOpa, CKaIsipHOE MPOU3BEICHHE BEKTOPOB B KOOpJMHATAaX, P® or 17.05.2012

BEKTOPOB yroJl MEXJ1y BEKTOpaMH, Yroj MEXKIy IpsIMON U IUIOCKOCTBIO, YrOJI MEXIY Ne 413
IUIOCKOCTSIMU. Y paBHEHUE IIJIOCKOCTH.

Tema 3.3 IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE 2

[IpakTuko- Koopaunathass miockocTh. BblunciieHMe pacCTOSHUM M IUIOHIAJed Ha 2

OPUEHTHUPOBAHHBIE 3a7a4H | III0CKOCTH. KoIMuecTBEHHbIE pacueThl

Ha KOOP/IMHATHOM

IJI0OCKOCTH

Tema 3.4 Coaep:xanue yue0HOro MaTepHaJia 2

Pemenne 3aga4. | [lpakTuyeckoe 3anaTHe Ne 3 KoopanHaATHl 1 BEKTOPHI 2

KoopauHaTsl 1 BEKTOPBI

Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 26 JInaHoCTHBIE,

Tema 4.1 Coaep:xanue yue0HOro MaTepHaJia 2 METaNpeIMETHBIE U

Tpuronomerpuueckue Pagnannas Mepa yria. IIoBOpOT TOYKM BOKpPYr Hadajga KOOPAMHAT. 2 IIPEIMETHBIC

(GyHKIMM 1POM3BOABHOrO | OmpesielieHne CHUHYyca, KOCHHYCA, TAHTCHCA M KOTAHIeHca. 3HAKU CHHYCa, KOMIICTCHIIMH B

yria, yncia. Paqpannas v | KocuHyca, TaHTeHCa M KOTAHTEHCAa IO YETBEPTSAM. 3aBHCUMOCTH MEXKIY COOTBETCTBHH C

rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJHOI'0 ¥ TOr'O € yria ®I'OC cpennero

Tema 4.2 Copepxanue y4eOHOro MaTepuasa 2 ob1ero 0bpasoBaHus,

OcHOBHBIE Tpuronomerpuueckue ToxkaecTBa. CHUHYC, KOCMHYC, TAHI'€HC U KOTaHI€HC 2 YTBEPKICHHOTO

TPUTOHOMETPUYECKHUE YIJIOB 0. ¥ - 0.. POpMYIIBI IPUBEIEHUS IIPUKa3OM

TOXJIECTBA. MunucrepcTBa

DopMmyIbl IPUBEIECHUS o0Opa3oBaHUs U HayK1

Tema 4.3 Cojep:xanue y4eGHOIro MaTepuaa 4 P® ot 17.05.2012

Cunyc, xocunyc, tanrerc | Cymma u pasHocTh cuHycoB. CyMMmMa M pa3HOCTh KocuHycoB. CHHyC H 4 Ne 413

CYMMBEI M Pa3HOCTH JIBYX | KOCUHYC ABOWHOro yria. ®opmyssl monoBuHHOro yria. [IpeoOpazoBanus OK-01, OK-02,

YIJI0B CYMMBI TPUTOHOMETPUYECKUX (DYHKIMHA B MPOU3BEACHUE U NPOU3BEICHHS B OK-03, OK-04,

Cunyc 51 KOCHHYC | cymMMy. BpIpaxkeHne TpUTOHOMETpUYECKMX (DYHKUMHA uepe3 TaHTeHC OK-05, OK-06,

ABOMHOro yria. @opMyiibl | MOJIOBUHHOTO apryMeHTa. IIpeobpazoBanus MIPOCTENIINX OK-07

MTOJIOBUHHOTO yTjia TPUTOHOMETPUUECKUX BBIPAKEHUHN

Tema 4.4 Copnepxanue yueOHOIo MaTepuaJa 2

@OyHKMHM, UX CBOMCTBA. | OOMacTh ONpeneNeHruss M MHOKECTBO 3HaueHWi ¢yHkmmic. YETHOCTS, 2

CriocoOsr 3aJlaHus | HeUETHOCTD, MEPHOANYHOCTD (pyHKIHH. CriocoObl 3amanust QyHKITHIA

byHKIMHA

Tema 4.5 Copepxanue y4eOHOro MaTepuaJia 2

Tpuronomerpuueckue OOnacTe omnpefeneHUs M MHOXKECTBO 3HAYEHHUH TPUIOHOMETPUYECKHX 2
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(GyHKIMU, UX CBOMCTBAa U
rpaduku

¢ynkuuii. YETHOCTH, HEUYETHOCTb, MEPHOAMYHOCTH TPUTOHOMETPUUYECKHUX
¢byuknuii. CoiictBa u rpaduku GyHKIUHA Y = COS X, Y = Sin X, y = tg X,
y=cigX

Tema 4.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
[TpeobOpaszoBanue Cxartue 1 pacTshKeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (DYHKIIUH. 2
rpadgukoB IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUYECKUX () YHKIIUMA
TPUTOHOMETPHUYECKUX
byHKIMHA
Tema 4.7 Copnepxxanue yuyeOHOIo MaTepuasa 2
Onucanue Hcnons3oBanue CBOIICTB TPUTOHOMETPHUECKUX byHKIMI B 2
MIPOU3BO/ICTBEHHBIX npodeCCHOHATBHBIX 3aauax
MPOLIECCOB C  TOMOIIBIO
rpadukoB pyHKUIMN
Tema 4.8 Coaep:xanue yueOHOro MaTepHaJia 2
Oo6parHsble Ob6parnble Tpuronomerpuyeckue Gynkun. X cBolicTBa u rpaduku 2
TPUTOHOMETPUYECKHE
byHKIIIU
Tema 4.9 Copepxanue y4eOHOro MaTepuaJa 4
TpuroHomeTpuveckne VYpaBHeHHUE cos X = a. YpaBHEHHE Sin X = a. YpaBHEeHHe tg X = a, ctg X = a. 4
YpaBHEHHMs U HEPABEHCTBA | PemieHne TpUrOHOMETPUUYECKHX YPAaBHEHHHM OCHOBHBIX THUIIOB: NpoOCTeHine
TPUTOHOMETPHUYECKHE YPaBHEHUS, CBOMISIIUECS K KBaJpaTHBIM, pelIaeMble
pasyioKeHUEeM Ha MHOXKUTEIU, OAHOPO/IHBIE.
IIpocreiimye TPUrOHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 Conep:xanue yueOHOTo MaTepHaJia 2
Cuctemsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUI 2
TPUTOHOMETPHUYECKUX
ypaBHEHUU
Tema 4.11 Conep:xanue yueOHOTro MaTepuaJia 2
Pemienne  3amad.ocHOBHI | [IpakTHYecKoe 3aHATHE Ne 40OcHOBBI TPUTOHOMETPHH. 2
TPUTOHOMETPHH. Tpuronomerpuieckne GyHKIIUU
Tpuronomerpuueckue
byHKIAHA
Pa3nea 5.KommiekcHble uncia 6 JIMYHOCTHEIE,
Tema 5.1 Conep:kanue y4eOHOT0 MaTepHuaJia 4 METaNpeIMETHBIE U
KommiekcHbie uncna [Tonsitue KommiekcHoOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE Yucia, MOAYIb 4 NPEIMETHbBIC

N apryMmCcHT KOMIIJICKCHOTIO 4YHCJIa. dDopMa 3allMCU KOMINIEKCHOI'O 4YucCiia

KOMIIECTCHIIMHU B
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(reoMeTpuyeckasi, TpUrOHOMETpUYecKas, anreopanueckas). Apudmernaeckne

COOTBCTCTBHH C

JEUCTBHUS C KOMILJIEKCHBIMU YHCJIaAMU ®I'OC cpennero
Tema 5.2 Copnepxxanue yueOHOIro MaTepuaJa 2 o0rmiero oOpa3oBaHus,
[Ipumenenue BreinosiHeHne pacyeToB ¢ TMOMOIIBI0 KOMIUIEKCHBIX uucell. [Ipumepsl 2 YTBCPKACHHOT'O
KOMIUIEKCHBIX YHCE MCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCEIl MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
Pa3nea 6. Ilpon3Bognas pyHKIUM, ee IPUMEHEHHE 28 JInynoctHsle,
Tema 6.1 Coaep:xanue yue0HOro MaTepHaJia 2 METaNpeIMETHBIE U
[Tonsitne NpOU3BOJHOM. OnpeneneHue 4YHCIOBOW IOCIEAOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHMsl. 2 IIPEAMETHBIC
®opMyIibl U IpaBUIa CpolicTBa  4HMCIIOBBIX  IOcienoBaTenpHOCTed.  OmpeneneHue  npenelna KOMIIETCHIIVH B
i depeHIpOBaHUS nocJie10BaTebHOCTU. Briuucienne npenenos nocienoparenbHoctei. [penen COOTBETCTBHH C
¢byuknun Ha OeckoHeuHoctu. llpexen ¢yuknuu B Touke. [Ipupamienue ®Ir'OC cpennero
aprymenrta. Ilpupamenue ¢yHkunu. 3agauu, HOPUBOJIALIME K IOHSATHIO oOuiero o0pas3oBaHus,
npou3BogHo.  OmpeneneHue  OPOU3BOAHOW.  AJTOPUTM  OTBICKAHUS YTBCPXKIACHHOTO
IIPOU3BOJHOU IIPUKA30M
Tema 6.2 Copepxanue y4eOHOro MaTepuaJa 2 Munncrepcrsa
[IpousBoaHbIE cyMMmEl, | @opmysl guddepenunponanus. [Ipasuna quddepenurpoBanus 2 00pa3oBaHus U HAYKH
Pa3HOCTH  IPOMU3BEICHUS, P®D ot 17.05.2012
JaCTHOTO Ne 413
Tema 6.3 Cojep:kaHue yueOHOro MaTepuasa 2 OK-01, OK-02,
[Ipon3sBoHbIe Onpenenenne cnoxHoi ¢yHkumuu. [IpomsBopHas TPUTOHOMETPUUYECKHX 2 OK-03, OK-04,
TPUTOHOMETPHYECKHX (ynxumit. [IpousBoaHas CI0KHON QYHKIUH OK-05, OK-06,
Gynkmuii.  TIpowmssogHas OK-07
CJIO’)KHOW (DYHKIIMU
Tema 6.4 Conep:xanue yueOHOTro MaTepuaJia 2
ITonsTne o | Ilonstue HenpepsiBHOM ¢GyHKIMH. CBoiicTBa HenpepblBHOW QyHKINU. CBS3b 2
HEMPEPBIBHOCTH (QYHKIMU. | MEXKIY HENPEpbIBHOCThIO M auddepeHInpyeMocTbio (GYHKIUU B TOYKE.
MeTtoa nHTEpBaIOB AJNTOPUTM pellleHUs] HEPaBEHCTB METOJJIOM HHTEPBAJIOB
Tema 6.5 Copnepxanue y4eOHOIro MaTepuaJa 2
I'eomerpuuecknii n | 'eomerpuueckuil cMbICI TPOU3BOAHONW (QYHKIMH — YTJIOBOM KO3(hdUIMEHT 2
¢buznueckuit CMBICII | KacaTeNbHOW K rpaduky ¢GyHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOU K
MPOU3BOAHOMN rpa¢uky (QyHKIUU. AJTOPUTM COCTaBIICHUS YPaBHEHHS KacaTeIbHOW K
rpaduxy byHkuun y=f(x)
Tema 6.6 Conep:kanue y4eOHOTo MaTepuaia 2
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Pusnueckuin cMblca | Pusnyeckuil (MEXaHUYECKHI) CMBICI MTPOU3BOJHON — MTHOBEHHAsI CKOPOCTb 2
MIPOU3BOTHOM B | B MOMEHT BpeMeHH t: v =S’ (1)
podhecCHoHATBEHBIX
3a/1ayax
Tema 6.7 Coaep:xanue yueOHOTo MaTepHaJia 4
MoHoTOHHOCTh (QyHKLUH. | Bo3pacranue u yobiBaHue (DYHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHMSI 4
Touku 3xcTpeMyMma ¢yHkunMu 3HaKy Tpou3BOMHOW. [IOHSATHE MPOM3BOJHON BBICIIErO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOH MPOM3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH)

¢yHkuMu Ha oOTpe3ke. 3agauyd Ha MaKCUMyM M MHHAMYM. [lonsarue

ACHUMITOTHI, CIIOCOOBI MX ONpPEEICHUs. ANTOPUTM HCCIeA0BaHUs PYHKIUU U

MOCTPOCHUS €€ TpaduKka ¢ IOMOIILI0 MPOU3BOMHON. JpoOHO-TUHEHHAS

byHKIMSA
Tema 6.8 Coaep:xanue yueOHOTro MaTepHaJia 4
Hccnenosanne Gpynkuuii u | MccnaenoBanue GyHKIMH HAa MOHOTOHHOCTh U TIOCTPOEHHE TPA(hUKOB. 4
MOCTPOCHHE TPaPHKOB
Tema 6.9 Coaep:xanue yue0HOro MaTepHaJia 4
Haubonbmree u | HaxoxaeHne HauOoIbIIEero 1 HaMMEHbILEro 3HaYeHUI (PYHKIIMM, TOCTpOCHHE 4
HavMEHbIIIEe 3HA4Y€HUs | Tpa)MKOB MHOTOWIEHOB C HCIOJb30BAaHUEM ammnapaTa MaTeMaTH4eCKOIro
byHKIMHA aHaau3a
Tema 6.10 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2
Haxoxnenne Haunmenblee 1 Haubosblee 3Ha4YeHne PYHKIUU 2
ONTUMAJILHOTO pe3yJbTaTa
C TOMOIIBIO ITPOU3BOIHON
B [TPAKTUYECKHX 3aJja4ax
Tema 6.11 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemenne 3aga4. | [IpakTuuyeckoe 3ansitue Ne SIIpousBoanas GpyHKIMHU, ee TPUMEHEHHE 2
[TpousBonHas  QyHKIUH,
ee MpUMEHEHNe

2 cemecTp

Pasjen 7. MHOrorpaHHMKM M Tejia BpalleHust 36 JlwanocTHBIE,
Tema 7.1 Copnepxanue y4eOHOIo MaTepuasa 2 MeTalpeAMETHBIE U
Bepumunsl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjeMeHTB: BEpIIMHBI, pebpa, TpaHHU. 2 NpCAMCTHBIC
MHOTOI'paHHMKA Jnaronasp. CeueHuie. BbInyKiible U HEBBINMYKJIbIE MHOTOIPAaHHUKHU KOMIICTCHIINY B
Tema 7.2 Conep:kanue y4eOHOT0 MaTepHuaJia 2 COOTBETCTBUH C
IIpusma, ee | [lonarue mpusmbl. Ee ocHOoBaHus W OOKOBBICE TpaHHU. BpicoTa NpU3MBL 2 ®I'OC cpensero

COCTaBJIAOIINEC, CCUCHHC.

IIpsimas u HaknoHHas npusma. [IpaBuiibHas npusma. Ee cedeHue

obmrero oopa3oBaHus,
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[Ipsamass u npaBuiIbHAsA

IIPU3MBbI
Tema 7.3 Copnepxxanue yueOHOIro MaTepuaJa

[Tapannenenunern, Ky0. | [lapamienenunesn, CBOiCTBA NPSIMOYTOJBHOTO —Hapajulelenunena, Kyo.
Ceuenue KyOa, | Ceuenue Kyba, mapayuiesenumena

napajesienumnesa

Tema 7.4 Conep:xaHue yueOHOI0 MaTepUasa

[Tupamuna, ce | [lupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas nupamuja.

COCTaBJISIIOIIME, CEYECHHE.
[IpaBunbHass  mUpaMma.
YcedeHHas nupamMuaa

YcedeHHas nupamuaa

Tema 7.5

Coaep:xanue yue0HOro MaTepHuaJia

bokoBas u nonHas | [1nomaags OOKOBOM M MOJTHON MTOBEPXHOCTH MPU3MBI, TUPAMUIBI

IIOBEPXHOCTh IIPU3MBI,

M PAMMU/IbI

Tema 7.6 Coaep:xanue yueOHOro MaTepHuaJia

Cummetpust B Ky0e, | CHMMETpHSI OTHOCHUTEIILHO TOYKH, MPSIMO#, miaockoctu. Cummerpusi B Kyoe,
napajulesIenunese, napajuleJenunes1e, NpusMe, TupaMuIe

pu3Me, NUpamuIe

Tema 7.7 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE

ITpumepsl cummerpuit B | CUMMETpUS B IPUPOAE, APXUTEKTYpE, TEXHUKE, B OBITY

npodeccun

Tema 7.8 Copepxanue yueOHOIro MaTepuaJa

[IpaBunpHbIE IlonsiTHE  NPaBUIBHOTO  MHOT'OIPAHHMKA. CpoiicTBa  MpaBUIIBHBIX
MHOT'OTpaHHHKH, HX | MHOTOTPAaHHHUKOB

CBOMCTBA

Tema 7.9 Copnepxanue y4eOHOIro MaTepuaJa

Hununnp, ero | Hununnp u ero snemenTsl. CeueHue HWIMHIpa (apaiieIbHOE OCHOBAHUIO U
cocrapisitonie. CeueHue | ocu). Pa3BepTka muInHIpa

LWIMH]pA

Tema 7.10 Copnepxanue y4eOHOIro MaTepuaJa

Konyec, ero | Konyc u ero snementsl. CeueHue KoHyca (MapajijieIbHOE OCHOBAaHHUIO H
cocrapsgone. CedeHue | mpoxopsiiee Yepe3 BEepIINHY), KOHMYeCKue ceueHus. Pa3BepTka KoHyca
KOHycCa

Tema 7.11 Copnepxxanue yuyeOHOro MaTepuaJia

VY ceueHHblIi KOHYC. | YceueHHslil koHyc. Ero oOpasyromias u Beicota. CeueHrne yCeueHHOr0 KOHyca

YTBEPKAECHHOT'O
MIPUKA30M
MunucrepcTsa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012
Ne 413
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Ceuenue YCEUEHHOT0

KOHYyCa

Tema 7.12 Copnepxxanue yueOHOIro MaTepuaJa 2

[lap u cdhepa, ux ceuenus | llap u cdhepa. Bzaumuoe pacrnonoxenne chepsl u miockoctd. CevueHue mapa, 2
cepsl

Tema 7.13 Conep:kanue y4eOHOT0 MaTepuaJia 4

[Tonstue 06 o0beme Tena. | [lousitue 00  obbeme Tema. OO6beM Kyba W MPSMOYTOJILHOTO 4

OTtHo1eHHE 00beMOB | mapayutenenuneaa. O0beM mnpu3Mbl W UIHHApA. OTHOIIEHHE 00BHEMOB

MOT00HBIX TEJ MOTIOOHBIX TEJ.

Tema 7.14 Coaep:xanue yue0HOro MaTepHaJia 2

O6vempl  u  momaau | O6beMbl mUpamMuIbl U KoHyca. O6beM mapa. [nomaan moBepxXHOCTe Tel 2

MMOBEPXHOCTEN TN

Tema 7.15 Coaep:xanue yue0HOro MaTepHaJia 2

KombOunanmu KoMOuHamu reoMmeTpuiecKkux Tei 2

MHOTOTPaHHUKOB U TN

BpallleHUs

Tema 7.16 Coaep:xanue yueOHOro MaTepHaJia 2

I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB M TEJ BPAIICHUS B TPAKTHUKO- 2

KOMOHMHAIMY HAa IPAKTUKE | OPHEHTHPOBAHHBIX 3a/1a4ax

Tema 7.17 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COECPKAHNE 2

Pemenue 3agau. | [IpakTuyeckoe 3ansaTHe Ne 6MHOrOrpaHHUKH U Tella BpaIlleHUs 2

MHoOrorpaHHukKl H# Tena

BpalllCHUs

Pasnen 8. IlepBooOpasnas pyHKUMHU, ee NPUMEHEHHE 12 JInuHoCTHBIE,

Tema 8.1 Copnepxanue y4eOHOIro MaTepuaJa 2 MeTalpeAMETHBIE U

IlepBooOpa3zHass QyHKUUU. | 3amaya O BOCCTAHOBIIEHHH 3aKOHA JBIDKCHHS II0 H3BECTHOM CKOpPOCTH. 2 IpeIMCTHBIC

[TpaBuna HaxoxaeHus | [lonstue wuHTerpupoBanus. (O3HaKOMIIEHWE C TIOHATHEM MHTErpala U KOMIIETCHIIMH B

epBOOOPaA3HBIX nepBooOpazHoit s dynkuumm  y=f(x). Pemenme 3amau Ha CBA3b COOTBETCTBUH C
NepBOOOPA3HOM U ee MPOU3BOIHOM, BHIUMCIEHUE TIEPBOOOPA3HON [T TaHHOH ®I'OC cpennero
byakuun. Tabmuma dbopmyn st HaXOXKIAEHUs TMepBOoOpazHbIX. M3ydeHue obmrero oopa3oBaHus,
IpaBUJIa BEIYUCIIEHUS TEPBOOOPA3HOM YTBCPXKIACHHOTO

Tema 8.2 Copepxanue yueOHOIo MaTepuasia 2 [IPHKa3OM

[Inomans KpUBONMHEWHOM | 3amaun, MPUBOIAIINE K TIOHATHIO ONIPEICIICHHOTO HHTETrpaia — O BEIYHACICHUH 2 MunucrepcTsa

Tpalenuu. @opmyia | IOMAAN KPUBOJMHEHHOW Tpamenuu, O TMepeMenieHud Touku. [loHatue 00pa3oBaHIs M HAyKN

Herorona — JleitOaumna

OnpeAesiEHHOTO HMHTErpasa. I'eomerpuuecknii ¥ (QUIUISCKUNA CMBICT

omnpenenenHoro uaterpaita. ®opmyna Hetotona— JleitOnura

P® or 17.05.2012
Ne 413
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Tema 8.3 Copnepxxanue y4yeOHOIro MmarepuaJia 2
Heonpenenennsiii u | [lonarue HeonmpeaeIeHHOTO UHTErpajia 2
OINPEJIETICHHBIM HHTETPaAJIbI
Tewma 8.4 Conep:kanue y4eOHOT0 MaTepuaJia 2
ITonsTne 00 | T'eoMeTpUYECKHil CMBICI OTIPEICICHHOTO HHTErpaia 2
OIpeIeICHHOM HWHTErpaie
KaK iouaau
KPUBOJIMHEWHOW Tparneuu
Tema 8.5 IIpodeccnoHAIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2
Omnpenenennsblii uaTerpan | ['eomerpuueckuii cMmbici omnpeneneHHoro uHterpaina. ®opmyna Herorona - 2
B JKU3HH Jletibnuna. Pemenne 3agady Ha NpPUMEHEHUE HMHTETpaia JUIsl BBIYUCICHUS

bu3nYeCKUX BEIMYHH U TUIOMIA e
Tema 8.6 IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
Pemenue 3a1a4. | [IpakTuyeckoe 3ansitue Ne 7IlepBooOpasHas GyHKIMH, €€ TPUMEHEHUE 2
[lepBooOpaznas QyHKIUH,
ee MPUMEHEHNE
Pa3nes 9.Crenenu u kopHu. CreneHHas GpyHKUusA 14 JInaHoCTHBIE,
Tema 9.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 METaNpeIMETHBIE U
CrenenHast  QyHKUMSA, €€ | [JoHsTHe KOpHS N-0if CTENEHN U3 AeiicTBUTENbHOro uncna. PyHkimn y = Vx 2 HPEAMCTHBIC
CBOMCTBA ux cBoiicTBa U rpaduku. CBOICTBa KOPHS N-0il CTENEHU KOMIICTCHITMH B
Tema 9.2 Conepixanue y4eGHOro MaTepHaJia 2 COOTBETCTBHH C
IIpeobpa3oBaHue [Ipeo6pazoBaHne HPPALMOHATBHBIX BHIPAKCHHIT 2 PI'OC cpennero
BBIPAXEHHUM C KOPHAMM N- ob1ero oOpasoBaHms,
Ol CTENEHU YTBEPIKIACHHOTO
Tema 9.3 Conep:xanue y4eGHOro MaTepHaJia 4 HpHKasoM
CpoiictBa  cremeHd ¢ | [loHaTne cremeHw ¢ JOOBIM pPalMOHAIBHBIM MoOKaszaTeneM. CTeneHHble 4 Munncrepersa
PalMOHATBLHBIM (yHKIMY, UX CBOMCTBA U TpadHUKH 0bpasoBanns u HayKH
JEeHCTBUTEIILHBIM P® or 17.05.2012
MOKA3aTeNISIMU No 413
Tema 9.4 Conep:xanue yueOHOTo MaTepHaJia 4 OK-01, OK-02,
Pemenue PaBHOCHUIIBHOCTh MppalMOHATBHBIX YpaBHEHHWH M HEpaBEHCTB. MeTOIbl MX 4 OK-03, OK-04,
MppaIMOHAITEHBIX pemeHns. Pemenne nppanoHaIbHBIX YpaBHEHHH U HEPABEHCTB OK-05, OK-07
YPABHEHUN U HEPABEHCTB
Tema 9.5 Conep:kanue y4eOHOT0 MaTepHuaJia 2
Crenenu u KopHU. | Onpenenenue creneHHo (¢GyHKuuMu. Mcnonb3oBaHHWE €€ CBOWCTB IPH 2

Crenennas GyHKIUS

peleHnr ypaBHEHU 1 HEPaBEHCTB
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Paznen 10. [loka3aTeabHas pyHknus 16 JInuHoCTHBIE,
Tema 10.1 METaNpeIMETHBIE U
[okasarenvnas Qyukuus, | CogepkaHue y4eGHOI0 MaTepHaia 6 IpEIMETHbIC
€€ CBOICTBa CreneHs ¢ MNPOU3BOJIbHBIM NEUCTBUTEILHBIM ITOKA3aTEIIEM. OnpeneneHHe 6 KOMIICTCHIIUHU B
noka3aTteabHOH (yHKIMH, ee cBoiicTBa © TrpaduK. 3HAKOMCTBO C COOTBETCTBHH C
NpUMEHEHUEM  II0Ka3aTelbHOM  (yHKUMM. PelleHMe  IOKa3aTelbHBIX ®I'OC cpennero
ypaBHEHUU (QYHKIIMOHAIBLHO-TPA(QHUIESCKUM METOJIOM o0miero o0pa3oBaHus,
Tema 10.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 YTBEPIKIACHHOTO
Pemenne mnokasarenbHbIX | PerieHne moka3aTeNIbHBIX YpPaBHCHHH METOJIOM ypaBHHBAHHS IOKa3aTeseH, 4 IIPUKAa30M
YPaBHCHHI U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW TIEPEMEHHOH, (YHKIMOHAIBHO-TPAPUUECKUM MunnucrepcTsa
MeTOI0M. Pelenne nokasaTenbHbIX HEPABEHCTB 00pa3oBaHis 1 HAyKH
Tema 10.3 Coaeprxanue yuyeOHOIro MaTepuasia 4 P® ot 17.05.2012
CucreMbl nOKa3aTenbHBIX | PerieHue cucTeM moka3aTeabHbIX YpaBHCHUN 4 Ne 413
ypaBHEHUH
Tema 10.4 Coaep:xanue yueOHOro MaTepHaJia 2
Pemenue 3agad. | [lpakTudeckoe 3ansaTue Ne 8 [lokazarenpHas QyHKIHSA 2
ITokazarenpHast QyHKIMS
Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 22 JInaHOCTHBIE,
Tema 11.1 Copepxanue yueOHOro MaTepuasa 4 MeTaIpeAMETHBIE U
Jlorapudm gucia. | Jlorapupm yncna. JlecATHUHBIN U HaTypaibHBIN JOrapuMbl, YUCIIO € 4 IIPEIMETHBIC
Jecarnunsiit 51 KOMIIETEHIIUU B
HaTypaJIbHbIN Jorapudmsl, COOTBETCTBHH C
YHCIIO € ®I'OC cpennero
Tema 11.2 Copep:xaHue yueOHOro MaTepuaa 4 obmiero o6pa3oBaHus,
CoiicTBa norapudmos. Cgoiicta norapudmon. Onepanus JorapuGmMupoBaHUs 4 YTBCPAKACHHOT'O
Oneparnus MIPUKA30M
norapu(pMUpOBaHUS MunucrepcTBa
Tema 11.3 CopaepxxaHue y4yeOHOIro MaTepuasa 2 00pa3oBaHus U HAYKH
Jlorapudmuueckas Jlorapudmuueckas GyHKIMUS U €€ CBOMCTBA 2 P® or 17.05.2012
(byHKIMSI, €€ CBOMCTBA Ne 413
Tema 11.4 Copepxanue yueOHOIo MaTepuasia 4
Pemenue [Tonsitue norapudpmuueckoro ypaBHeHus. Onepanus noteHuupoBanus. Tpu 4
JorapupMHUUECKUX OCHOBHBIX METOJIa PELIECHUS JIOrapu(pMUIeCKUX YpaBHEHUN: (PyHKIMOHAIBHO-
YPaBHEHHMH U HEPABEHCTB | rpadyuuecKuii, METO/] MOTCHI[UPOBAHNUSI, METO] BBEJICHUSI HOBOW MEPEMEHHOM.
Jlorapudmudeckue HepaBEeHCTBA
Tema 11.5 Copnepxxanue yuyeOHOro MaTepuaJia 4
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Cucremsl Anroputm peuieHus CUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTB 4

JorapupMUUECKuX JOrapu(pMHUECKUX ypaBHEHUN U HEPABEHCTB

YpaBHEHUN

Tema 11.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlEPKAHNUE 2

Jlorapu¢wmsl B ipupoae 1 | [Ipumenenune sorapudma. Jlorapupmuueckas coumpaib B mpupone. Ee 2

TEXHHUKE MaTEMaTHYECKHUE CBOMCTBA

Tema 11.7 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIeP/KAHME 2

Pemenue 3anad. | [IpakTtudeckoe 3ansaTue Ne 9 Jlorapudwmer. Jlorapudpmudeckas GhyHKIus 2

Jlorapugmel.

Jlorapudpmuueckas

byHKIUS

Pasznen 12.MHoskecTBa. DJjieMeHTHI Teopuu rpagos 8 JInuHoCTHBIE,

Tema 12.1 Copneprxanue yuyeOHOro MaTepuasa 2 MeTalpeAMETHBIE U

MHoxkecTBa [Tonsitue Muoxectsa. [lonmaoxkecTBo. Oniepanuy ¢ MHOKECTBAMH 2 NpeIMCTHBIC

Tema 12.2 Coaep:xanue yueOHOro MaTepHaJia 2 KOMIIETEHIINH B

Omneparuu ¢ Orneparuu ¢ MHOXKECTBaMU. PerieHne npukiIiaiHbIX 3a1a4 2 COOTBCTCTBHH C

MHOXECTBaMHU ®I'OC cpennero

Tema 12.3 Coaep:xanue yueOHOTo MaTepHaJia 2 obwiero obpasoBanusi,

I'pader [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2 YTBEPKIACHHOIO

Tema 12.4 Coaepxanue y4e0HOro Mmarepuaja 2 HPUKa30M

Penrenne 3agad. | Oneparuu ¢ MHOkecTBamu. ONHCaHHE pPEeaTbHBIX CUTYAlMil ¢ MOMOIIBIO 2 Munucrepersa

MmuosxectBa, I'padpl 1 ux | MHOXeCTB. [IpuMeHeHne rpad)oB K PEHICHHIO 3a71a4 00pa3oBaHus 1 HAYKH

pUMEHEHNUe P® or 17.05.2012
Ne 413

Pa3ne 13. Jy1eMeHTbl KOMOMHATOPUKH, CTATUCTHUKH M TEOPHHU BEPOATHOCTE 14 JImunocTtHbIE,

Tema 13.1 CopaepxxaHue y4yeOHOIro MaTepuasia 2 MeTalpeAMETHBIE U

OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHNs, COUETaHUS 2 MpEeIMETHBIC

KOMOWHATOPUKH KOMIIETEHIINH B

Tema 13.2 Copnepxanue y4eOHOIro MaTepuaJa 2 COOTBETCTBHUU C

CoOsbiTHE, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTH CYyMMBbI 2 ®I'OC cpennero

coOpiTHA. CroxkeHHe U | cOOBbITHH. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMbBIC M HE3aBHCHUMBIC COOBITHS. ob1ero 0bpasoBaHus,

YMHOKEHHE BEpOATHOCTEN | Teopembl 0 BEPOSTHOCTH MPOU3BEICHUS COOBITHIA. YTBCPKICHHOIO

Tema 13.3 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COCP/KAHME 2 [IPHKa3OM

BepositHOCTB B | OTHOCHTENIbHAsT ~ YacTOTa  COOBITHS, CBOWCTBO €€  YCTONYMBOCTH. 2 Munucrepcrsa

npo¢eCcCHOHATBHBIX CraTtuctudeckoe onpezencHue BepossTHOCTH. O1ieHKa BEpOSTHOCTH COOBITHS 00pa3oBaHNs ¥ HAYKH

3aJayax P®D ot 17.05.2012
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Tema 13.4 Copnepxxanue y4yeOHOIro MmarepuaJia 2 Ne 413

JuckperHas  ciaydvaiiHas | Buael  cnyvaiiHbIX  BenuumH.  OnpenenieHHe  AMCKPETHOH — ciydaitHou 2

BEJINYKHA, 3aKOH €€ | BeJIMUMHbI. 3aKOH pacHpelesIeHUsl JUCKPETHOW cilydaiiHON BenuuuHbl. Ee

pacnpeeseHus YHCJIOBBIE XapaKTEPUCTUKU

Tema 13.5 Coaepxxanue yueOHOIo MaTepuaJa 2

3agaun  maremarndeckol | Bapmanmonneni psa. Ilomuron wactor u rucrorpamma. CraTucTHYecKHe 2

CTaTUCTUKU XapaKTEPUCTHKH psiia HAOMI0IaeMBbIX JTaHHBIX

Tema 13.6 Conep:kanue y4eOHOT0 MaTepuaJia 2

CocraBnenue T1abnauy U | [lepBuuHas 00pabOTKa CTATHCTHYECKMX JaHHBIX. I paduueckoe WX 2

Jyarpamm Ha IIPaKTUKE npeacraBieHue. HaxoxkaeHue CpeaHMX XapaKTepUCTHK, HaOII0JaeMbIX
JTAHHBIX

Tewma 13.7 Coaep:xanue yueOHOTro MaTepHaJia 2

Pemenue 3agay. | [IpakTudeckoe 3anaTHe Ne 10 DiieMeHTHl KOMOMHATOPUKHU, CTaTUCTUKU U 2

DeMeHTbI TEOpUU BEPOSATHOCTEN

KOMOWHATOPHKH,

CTaTUCTUKM U TEOPHUH

BEPOATHOCTEH

Pasnen 14. YpaBHeHusi U HepaBeHCTBA 10 JluunocTHbIE,

Tema 14.1 Copepxanue y4eOHOIro MaTepuasa 2 MeTaIpeAMETHBIE U

PaBHOCHIIBHOCTB PaBHOCUNbHOCT ypaBHeHUH U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE 2 NIPEIMETHBIC

YPaBHEHMI U HEPABEHCTB. | TEOPEMBbl PABHOCUJIBHBIX IEPEX0JlaX B YPaBHEHUSIX M HepaBeHcTBax. OOuue KOMIICTCHIIVH B

OOmpe MeToAbl pENIeHUsT | METO/Ibl PEIICHHs YPaBHEHUIA: MEPEeXo/] OT paBeHCTBA (YHKIUI K PaBEHCTBY COOTBCTCTBUU C
apryMEHTOB /ISl MOHOTOHHBIX (DYHKIIMI, METOJl pa3iokKeHUs Ha MHOXHTEIH, ®I'OC cpennero
METOJI BBEJICHHsI HOBOM MEPEMEHHON, ()YHKIIMOHATIBHO-TPAPUUECKUIl METO] obmiero o6pa3oBaHus,

Tema 14.2 Copnepxanue y4eOHOIo MaTepuasa 2 YTBEPKACHHOIO

I'paduueckuit MeTox | OOmuMe MeToAbl pEelIeHHs] HEPaBEHCTB: MEepeXoJ OT CPaBHEHMsI 3HAYCHHM 2 IIPUKa3oM

peleHus YpaBHEHMH, | (yHKIMN K CPaBHEHMIO 3HAUCHUN apryMEHTOB IJIi MOHOTOHHBIX (DyHKLUH, Mmunncrepcrsa

HEPAaBEHCTB METOJI HHTEpBAJIOB, (yHKIMOHATbHO-Tpapuueckuii meton. ['paduueckuii 00pa3oBaHIs 1 HAyKH
METO]] PELIEHHs] YPABHEHHUI U HEPABEHCTB P® ot 17.05.2012

Tema 14.3 Conep:xanue yueOHOTro MaTepHaJia 2 Ne 413

VYpaBHenus u HepaBeHCTBa | OnpeneneHue Moaylsi. Packpeite Momysst mo ompeneneHuro. [Ipocreiimme 2 OK-01, OK-02,

C MozyJIeM YpPaBHEHHS M HEpaBeHCTBa C MoaysieM. [IpuMeHeHHe pPaBHOCUIIBHBIX OK-03, OK-04,
IIEPEXO0/I0B B ONIPEACICHHBIX TUIIAX YPABHEHUN M HEPABEHCTB C MOIYJIEM OK-05, OK-06,

Tema 14.4 Copepxanue y4eOHOIro MaTepuaJia 2 OK-07

VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO ¢ TMapameTrpoM. [Ipocreiinine ypaBHEHHS W HEPaBEHCTBA C 2

C rmapamMeTpamMu

apaMeTpoM
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Tema 14.5 Copnepxxanue yueOHOI0o MaTepuasia 2

Pemenue 3ama4. | OOme METObl PEIICHHs YpaBHEHUH. YPaBHEHHsI 1 HEPABEHCTBA C MOAYJIEM 2

VYpaBHEHUS U HEPABEHCTBA | U C IapaMeTpaMu

IIpomexxyTounasi arrecranusi (JK3amMeH) 12
252

Bcero nmo aucuuninHe:
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarnus mporpaMMbl JTUCIUIUIMHBEI TpeOyeT HAMU4Hs yueOHOro KabuHeTa
MaTeMaTUKH [IJI1 TPOBEICHUS 3aHATHA JICKIIMOHHOTO THMA, MPaKTUYECKUX
3aHIATHI, B TOM YHCJIE TPYIIOBBIX, WHIWBHIYAJIbHBIX, NMUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- ceUaIu3upoBaHHasi MeOelb (CTObI, CTYJbS IO KOJTUYECTBY 00YyUaIOIIMNXCS);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeicTBa 00yUEHUS:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaIINe TEMaTUYECKUE WILIIOCTpAllMd 1o pabodeil  mporpamme
JTUCIUIIMHBI, B TOM UHWCJE, BHIEO0-ayJUO MAaTepHaAIbl, KOMIIBIOTCPHBIC
TIPE3eHTAIlNH.

KoMmproTep wMeeT a0CTylm K JJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00ANbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
obecrieueHuEM.

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHBIE yueOHbIe U3IaHUS

1. Marematuka: anrebpa W HayaJia MaTeMaTHYECKOTO aHaju3a,
reomeTpus. Anrebpa W Havajga MaremaTudeckoro a”amm3a. 10-11 kiaccer:
0a30BbIi 1 yriyosn€HHbIN ypoBHU : yueOHuk / 1. A. Amumos, 10. M. Konsarun, M.
B. Tkauésa [u ap.]. — 1l-e u3n. — Mocksa : IIpocBemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TekcT : 3MEKTPOHHBIH // DIEKTPOHHBIN pecypc
uudponoii oobpazoBarensHoi cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:

https://profspo.ru/books/132452 (nmata oOpamenus: 12.05.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH
2. MaremaTtuka: anrebpa W Havaja MaTEMaTHUYECKOTO aHaJM3a,

reomerpusi. ['eomerpusi: 10-11 knaccel: 6a30BbIi U yrayOnEHHBIM ypOBHH
yueonuk / JI. C. Aranacsan, B. ®@. byry3os, C. b. Kagomues [u np.]. — 11-e u3m.
— Mocksa : IlpocBemenue, 2023. — 288 c. — ISBN 978-5-09-103606-0. —
TexcT : BJEKTPOHHBIM // DIEKTPOHHBIA pecypc UdpoBoil 00pazoBaTeIbHON
cpensl CI1IO PROFob6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132455
(mata oOpamenus: 12.05.2024). — Pexum goctyma: s aBTOPU3HP.
MI0JIb30BATENIEN
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3. Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHaJM3a,
reoMmeTpusi. Anrebpa U Hadaja MareMarudeckoro aHanusa. 10 kmacc: 6a30BbIi U
yrayOonéuneiii ypoBuu : yueOHuk / C. M. Hukonbsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3n. — Mocksa : [Ipocsemienue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHBIN
pecypc uudponoit oopazosatenbHoii cpeabl CIIO PROFo6pa3oBanue : [caift]. —
URL.: https://profspo.ru/books/132300(nata oopamienus: 12.05.2024). — Pexum
JIOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENICH

4, Marematuka: aiaredOpa W HayaJa MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpus. Anrebpa u Havalla MaTeMaTHYecKoro aHanm3a. 11 kmacc: 6a3oBbIN U
yray6onénnsiii ypoau : yueOHuk / C. M. Hukonbckuit, M. K. Tloramos, H. H.
Pemernukos, A. B. IlleBkun. — 9-e u3n. — Mocksa : [Ipocsemenue, 2022. —
464 c. — ISBN 978-5-09-101574-4. — TekcT : 3JACKTPOHHBINA // DACKTPOHHBIN
pecypc uudposoit oopazoBatensHoit cpeasl CIIO PROFoGpa3oBanue : [cailT]. —
URL.: https://profspo.ru/books/132303 (nata obparuenus: 12.05.2024). — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIb30BATENCH

S. Marematuka: anrebpa W Hayajia MaTeMaTHYECKOTO aHaju3a,
reoMmeTpusi. Anrebpa U Hadajla MareMarudeckoro aHanusa. 10 kmacc: 6a30BbIi U
yrayOnEHHbIN ypOBHU : yueOHUK JJig oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®&noposa, M. U. [llabynun. — 10-e uzn. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texker :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoarensHoit cpeapl CITO

PROFob6pa3oBanne : [caiit]. — URL: https://profspo.ru/books/132301 (nata
obpamenus: 12.05.2024). — Pexwum noctyna: ais apropusup. [lonbp3oBatenei
6. MaremaTtuka: anrebpa W Havaja MaTEMaTUYECKOTO aHaJIM3a,

reoMeTpus. AnreOpa U Hadajla MaTeMaTHyeckoro aHanusa. 11 kmacc: 6a3oBbIil U
yrayOnéHHbIN ypOBHU : yueOHUK i oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. U. [llabynun. — 10-e uzn. —
Mockaga : IIpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit obpazoBarensHoit cpenbl CI1IO
PROFob6paszoBanne : [caiit]. — URL: https://profspo.ru/books/132304 (nata
obparmienus: 12.05.2024). — PesxxuM gocTyna: jisi aBTOPU3UP. TOIb30BaTEICH

JlonoJIHUTeIbHbIE Y4eOHbIe U3IaHus

7. benbix, C. B. Kapmannsiii cnpaBounuk no marematuke / C. B. benbix.
— PoctoB-na-[ony : ®enukc, 2013. — 239 ¢. — ISBN 978-5-222-21586-9. —
TekcT : B3JEKTPOHHBIM // DIEKTpOHHBIA pecypc LUdpPoBOl 00pazoBaTeIbHON
cpeasl CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/58944

(mata oOpamenus: 12.05.2024). — Pexum Jqoctyma: Ui aBTOPHU3UD.
MOJIb30BaTeIeH
8. banasu, 3. H. CpaBouHHK 1O MaTeMaTUKe JiJid NoATroToBku k I IA u

EI'D / 3. H. banasn, 3. H. KacnapoBa. — PocroB-na-Jlony : ®ennkc, 2014. —
188 ¢. — ISBN 978-5-222-22079-5. — TekcT : 2neKTpOoHHBIN // DIEKTPOHHBIH
pecypc mudpoBoit oopazoBatenbHor cpeapl CIIO PROFoGpa3oBanue : [cailT]. —
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URL: https://profspo.ru/books/59439 (mata obpamenus: 12.05.2024). — Pexum
nocrtyna: st aBTopusup. [lonb3oBateneit

Q. Kapnepuuk, B. O. CnpaBounuk no maremaruke u Qusuke / B. 3.
Kasuepuuk, JI. 1. Maiicens, 0. U. CaBunoBa. — 3-¢ u3a. — MuHcK :Beimsiimas
mkona, 2022. — 400 c¢. — ISBN 978-985-06-3386-6. — TekcT : 21neKTpOHHBIH //
DIIEKTPOHHBIA  pecypc udpoBoit o0OpazoBarenbHON cpenbl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/129956 (nara
obpamenus: 12.05.2024). — Pexum noctymna: A aBTOPU3HP. MOIb30BaTENeH

HNuTepHeT-pecypcsnl

10. Bcepoccuiickue TpoBEpOYHBIC pabOTBI B 00pa30BATEIHHBIX
opranmsanusx CI10.- ®UOKO [obunmansubii caiit]- URL:https://fioco.ru/vpr-
spo(nata obpamenust: 12.05.2024). - TekcT: 2J1eKTPOHHBIN

11. «MaremaTuueckoe oOpa30BaHHME» — OAJIEKTPOHHAs OHOIMOTEKAa IO
MaTeMaTUKe " BOIIPOCaM ee TpEeNoaBaHusl. [ CANT | -
URL:https://www.mathedu.ru/(mata  obOpamenus:  12.05.2024). -  Tekcrt:
AIEKTPOHHBIN

12. OOGpa3oBaTeIbHBIHI nopTa CIAM I'NA.[caiiT] -
URL:https://sdamgia.ru/(nata oopamenus: 12.05.2024). - TekcT: 3IeKTPOHHBIN

13.  OrtxkpeiThii kOJDIEmK. Matemartuka. - URL: https://mathematics.ru/
(mata obpamenus: 12.05.2024). - TekcT: 27IeKTPOHHBIN

14, ChopaBoyHHMK TI0 MareMaTuKe JUid  IIKodbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm/ (mara obpamienus: 12.05.2024). -
TeKCT: 3JIEKTPOHHBIN.

15. Cpennsis ~ maremaruyeckas  uHTepHeT  mkoma. -  URL:
http://www.bymath.net/(nata ooparenus: 12.05.2024). - TekcT: 37CKTPOHHBIH.

Mertoanyeckue ykKazaHusi s O0y4alIUXCsl IO  OCBOCHHIO
AUCHUNIIHMHBI

13. Meronuueckne ykazaHus JUisi OOy4YalOIIMXCA 10 BBINOJHEHUIO
MPaKTUYECKUX padOT.

26


https://fioco.ru/vpr-spo
https://fioco.ru/vpr-spo
https://www.mathedu.ru/
https://sdamgia.ru/
https://mathematics.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUEBHOMW N CHATITAHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHWE OOYYAOIIMMHCS POCCHUUCKON TIpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M
CaMOOIIPEICIICHUIO;

- HAJIMYHME MOTHUBAIIMU K OOYYCHHMIO U JJMYHOCTHOMY Pa3BUTHIO;
LEJICHANPABIECHHOE pPAa3BUTUE BHYTPEHHEW MO3WMLUHUM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEH HaponoB Poccuiickoit
®denepauny, UCTOPUYECKUX W HAUMOHAIBHO-KYJIBTYPHBIX TpaauLUi,
dbopmHpoBaHHE CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTAHOBOK, AHTHUKOPPYNIMOHHOIO MHPOBO33PEHUS, IPABOCO3HAHUA,
9KOJIOTHYECKON KYJIbTYpbI, CIOCOOHOCTH CTaBUTh LEJIU H CTPOUTH
JKU3HEHHBIC TIJIaHEL;

- c(hOpMUPOBAHHOCTh MPEJACTABICHUH O MaTeMaTHKE Kak
YHUBEPCAIbHOM $3bIKE HAyKH, CPEACTBE MOJEIUPOBAHUA SIBICHUN U
MPOLECCOB, UJIESIX U METOaX MaTEMATHKHU;

— IIOHMMaHME 3HAYUMOCTH MATEMAaTHKU [  Hay4yHO-
TEXHUUYECKOro  Iporpecca, Cc(POPMHUPOBAHHOCTb  OTHOLIEHUS K
MaTeMaTHKe KaK K YacTH OOILeYeIOBEYECKOM KYJIbTyphl uepes3
3HAKOMCTBO € HCTOPMEH DPa3BUTHs  MaTEMaTHUKH, SBOJIIOLUEN
MaTeMaTU4YeCKUX UIEH;

— pa3BUTHE JIOTUYECKOI'O MBIIUICHHS, IPOCTPAHCTBEHHOIO

BOOOpaXeHUs!, aITOPUTMUYECKON KYJIbTYpPbl, KDUTUYHOCTH MBILIUICHHUS
Ha ypoOBHEe, HeoOXoaumMoM Juisi Oyaymieil mpodeccuoHanbHOM
JeSITebHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

— OBJaACHUC MATCMATUYCCKMMU 3HAHUAMHU W YMCHUSMH,
HEOOXO/JUMBIMU B TOBCEAHEBHOHM KHM3HM, ISl OCBOCHMSI CMEKHBIX
C€CTCCTBCHHOHAYUYHBIX JUCHUIINIMH W JUCHUILINH HpO(l)@CCI/IOHaJ'IBHOFO
UKJIa, JUIsl TOJdy4YeHus oOpa3oBaHHsA B 00JacTsAX, He TpPeOyOIMX
yIITyOJIEHHON MaTeMaTu4ecKol TOJATOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTH K 0OOpa3oBaHHIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha NPOTSDKEHUH BCEH JKM3HU; CO3HATEIHHOE
OTHOILIEHHE K HENpephIBHOMY OOpa30BAHMIO KaK YCJIOBUIO YCIIEUIHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEHHOCTH,

— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHOM TBOPUECKON U
OTBETCTBEHHOM ACATCIIBHOCTH,

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHYECTBY CO
CBEpPCTHHKaMH B 00pa30BaTesIbHOM, OOIIECTBEHHO MOJIE3HOHM, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYTUX BUAAX JNESITEIHHOCTH;

— OTHONIIEHHWE K TNpodhecCHOHATBHON JCATEIBPHOCTH  Kak
BO3MOXXHOCTH  y4YacTHSi B pELICHWH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATLHBIX MTPOOIIEM;

MeTanpeaMeTHbIC:
- YMCHHE CaMOCTOATCIIbHO OMPEACIIATE HEJIN ACATCIIBHOCTU

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MIPaKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndx

2 ceMecTp - K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTeCTaluy -
BBIITOJIHEHUE
KOMILIEKCHOT'O 3aaHus
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U COCTAaBIATH IUIAHBI JESATEIBHOCTH; CAMOCTOSATENFHO OCYIIECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JAESATEIHHOCTD;

- UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS JJOCTHKECHUS
IIOCTABJICHHBIX II€JeH M Pean3alliy IUIAaHOB JICSTEIbHOCTH; BBIOMPATh
YCIICIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIHIX;

- yMEHHE NMPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATH B
IpOLIECCe COBMECTHOM MAEATENBbHOCTH, YYHUTHIBATH IO3HLUU JPYTHX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniath KOHPIUKTHL;

- BJIQJICHHE  HaBbIKAMU  [I03HABATEIbHOM,  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM  JEesTeNbHOCTH,  HaBBIKAMH
paspeleHus npobiem; CIIOCOOHOCTh u TOTOBHOCTh K

CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIIECHUs NPAaKTUYEeCKUX 3a7ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

- TFOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOATENbHOM
UH(POPMALIMOHHO-TI03HABATEIbHON JEATEIbHOCTH, BKIJIIOYAs yMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHMBaTb M HUHTEPHPETHPOBATH HHPOPMALMIO, TOIYYaeMyl W3
Pa3IUYHbIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTMYHO W TOYHO M3JaraTb CBOK TOYKY 3pEHMs, HCIOJIb30BATh
aZleKBaTHbIE  S3BIKOBBIE  CpPEACTBA; —  BIAJIEHUE  HaBbIKAMU
IIO3HABATENBbHOM pedeKcun Kak OCO3HAHUS COBEpLIAEMBbIX JEHCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YyIbTaTOB M OCHOBAHW, TI'paHMIL
CBOETO 3HaHMs M HE3HAHMs, HOBBIX [TO3HABATENbHBIX 337a4 U CPENCTB
JUISL UX JIOCTHKEHUS;

- LEJICYCTPEMIIEHHOCTh B IOMCKAaX U MPUHATUU pEIIeHUH,
COO0pa3UTENbHOCTh M HWHTYWULIUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MUDA;

NpeIMeTHbIE:

1) ymeHue omnepupoBaTh NOHATHUSIMH: OIpPEAEICHHE, aKCHOMa,
TeopeMa,  CJIEICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHJIbHBIE (HOPMYJIUPOBKU; yMeHUE (QOpMYyIupoBaTh OOpaTHOE U
IPOTUBONOJIOXKHOE  YTBEP)KJIEHUE,  NPUBOJUTH  IPUMEPHl U
KOHTPIIPUMEDPHI, HCIOJIB30BaTh METOJ MAaTEMaTU4eCKOW WHIYKIINH;
IPOBOAMTH JOKa3aTelIbHbIE pPACCY)KJEHUS TMpU pelIeHuHd 3ajad,
OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUM;

2) yMEHUe OIEpUPOBATh ITOHSATUSAMM: MHO€ECTBO,
MIOJIMHO>KECTBO, ONEpAlMU HaJ MHOXECTBAMM; YMEHHUE MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juid ONMCAHUS  PEaJbHBIX
IIPOLIECCOB U SIBJIEHUM WM NpPU PEIIEHUH 33]a4, B TOM YHCIIE U3 JPYrux
y4eOHBIX TPEIMETOB;

3) yMmMeHue omepupoBaTh MOHATUSAMH: Tpad, CBSA3HBIH Tpad,
NepeBO, LUKJ, Tpad Ha IJIOCKOCTH; YMEHHME 3a/1aBaTb M OIHUCHIBAThH
rpadbl pa3IMYHBIMU CIOCOOAMM; MCIONB30BaTh rpadbl MPU PELICHUU
3ajady;

4) ymeHue CBOOOJHO OIEPUPOBATH TMOHATHSIMHU: COYETAHUE,
MEepeCcTaHOBKA, YHCJIO COYETAHWW, YHCIO TIEPECTAHOBOK;, OWHOM
HeloToHa; ymMeHHe MpUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUISL pEeIlIeHus 3a/]1a4;

5) yMeHue onepupoBaTh NOHATHIMU: HATypajJIbHOE YHUCIO, 1IeN0e
YHCJIO, OCTATOK MO MOJIYJIO, PallOHAJIbHOE YHCJIO0, UPPALMOHAIBHOE
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YHCIO,  MHOXECTBAa  HATypalbHBIX,  ILEJbIX,  palMOHAIbHBIX,
JEHCTBUTENBHBIX YUCE; YMEHHUE UCIIOJIb30BaTh; MPU3HAKHU JIE€IUMOCTH,
HalMEHbIIMKA OOLMI JenuTens M HauMeHblee o0llee KpaTHOe,
anroput™ EBKiMJa mpu perieHuH 3aj4ad; 3HAaKOMCTBO C pa3IU4HBIMHU
HO3ULIMOHHBIMU CUCTEMaMH CUMCIICHUS;

6) ymeHue CBOOOJHO ONEPUPOBATH MOHSATHUSAMH: CTCICHb C
LEeNbIM II0Ka3aTeleM, KOpPEHb HaTypalbHOM CTENEHHU, CTENEeHb C
palloOHaJIbHBIM  [IOKa3aTeleM,  CTeNeHb € JIEHCTBUTEIIbHBIM
(BellecTBEHHBIM) IIOKa3aTesieM, JiorapudM 4YHCIa, CHUHYC, KOCHHYC W
TAHI'€HC [IPOU3BOJIBLHOTO YHCIIA;

7) yMeHue OIIEpUPOBAThH HOHATHAMMU: TOKIECTBO,
TOXKAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
YPaBHEHMH M HEPaBEHCTB, PaBHOCUJIBHOCTb ypaBHEHMH, HEPABEHCTB U
CUCTEM, pallMiOHaJIbHbIE, UpPPALlMOHAIbHBIE, IIOKA3aTeNbHbIE, CTCIICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS, HEPaBEHCTBA U
CUCTEMBI; yYMEHHUE pellaTb ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IOMOILBIO PA3JIMYHBIX MPUEMOB; PELIaTh ypaBHEHHUs, HEPABEHCTBA U
CUCTEMBl C IapaMeTpOM; IPUMEHSATh YpaBHEHHs, HEPaBEHCTBA, HX
CUCTEMBI Ul PelIeHUs] MaTeMaTHYeCKUX 3ajiad M 3a/1a4 U3 pa3iIMuHbIX
oOracTell HayKu U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATH MOHATUAMU: TIpaduK
¢ynkuuu, oOparHas (yHKOMA, KOMIO3WIMA (QYHKIUH, JHHEHHAS
GyHKUMsA, KBajpaTHUuHas (QYHKUUS, CTEHNeHHas (YHKIUS C LEIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKUE GyHKIMH, oOparHble
TPUTOHOMETpPUUYECKHE (QYHKIUH, MOKa3aTelbHas W Jorapupmuueckas
¢yHKIMU; yMEHHE CTPOUTh Tpapukd  (QYHKIHA,  BBIIOJIHSITH
npeoOpazoBanus rpadukoB (YHKIUH; YMEHUE HCIIOJIB30BAaTh Ipaduku
GyHKUMR Ui M3Y4EHHUs TPOLECCOB U 3aBHCUMOCTEH MpPU peIIeHUH
3a/1a4 U3 APYruxX y4yeOHBIX MPEIMETOB U U3 PeallbHOM KU3HU;BbIpaXKaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEIMYHMHAMHU; YMEHHE CBOOOJTHO
ONepUpOBaTh TMOHATUSAMHU: YETHOCTh (DYHKUMH, MEPUOJUYHOCTD
(GyHKLIMU, OrpaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKIUH,
SKCTpeMyM (YHKIIMH, HAauOOJbIIIee U HaUMEHbIIIee 3HAYCHHS (QYHKIIMH
Ha NPOMEXYTKE; YMEHHE MPOBOAUThH UCCIIEOBAaHUE (YHKIMHU; YMEHUE
HCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUHN Ui pelIeHns] ypaBHEHUH,
HEpaBEHCTB M 3aJady C HapameTpamu; HU300pakaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOXECTBA PEIICHNUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

9) yMeHue CBOOOTHO OIIepUPOBATH HOHSATHSMMU:
MOCIIEe0BATENbHOCTh, apu(pMeTHUEcKass MPOrpeccusi, reoMerpuyeckas
nporpeccusi, OECKOHEYHO yObIBarolasi reoMeTpuyecKas MpOrpeccus;
yYMEHME 3ajlaBaTh I[OCJIEAOBATEIbLHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

10) ymeHue omnepupoBaThb MOHATUSIMH:  HEMPEPHIBHOCTD
¢yHkuuu, acuMnToThl rpaduka (QYHKIUH, TepBas U BTOpasd
npou3BogHAs (PYHKUMH, TEOMETpUYeCKUH U (U3HUECKUH CMBICI
NPOM3BOJIHOW, TepBOOOpa3Has, ONpEICNCHHbI MHTErpal; yMEHHUe
HAaXOJUTh AaCUMNOTOTHl Tpaduka GYHKIUH; YMEHHE BBIYUCISTH
IIPOU3BOJHBIE CYMMBI, TPOM3BEIEHHUS, YacTHOIO U KOMIIO3UIMH
GyHKIMI, HAaXOOUTh YpaBHEHHE KacaTeJbHOM K rpapuky (QyHKIHU;
YMEHHUE HUCIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIEI0BAHUS (DYHKIUH, A7
HAXOX/IEHUS HAWIyYllero peuieHus B MPHUKJIAJHbIX, B TOM YHCIE
COLMAIbHO-9KOHOMHYECKUX M (PU3NYECKUX 3ajayax, JUIsl ONpeJleIeHuUs]
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CKOPOCTM M YCKOPEHHUS; HAXOIUTh IUIOIIAAM U 00beMbl GUIYyp C
NOMOUIbI0  HMHTErpajla; NPUBOJUTH IPUMEPHl  MAaTEMaTUYECKOTO
MOJICJIMPOBAHMS ¢ IOMOILBIO AU(depeHInanbHbIX YpaBHEHUH;

11) ymeHue omnepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, (opmMa 3amUCH  KOMIUIEKCHBIX 4YHcel  (reoMeTpHuecKas,
TPUIrOHOMETpHUYECKass U  anredpavueckas); yMeTb IPOU3BOAUTH
apudMeTHUecKue IEHCTBHS C KOMIUICKCHBIMH YHCIIaMHU; TPUBOAUTH
IPUMEPBI UCIIOIB30BAHUS KOMIIJICKCHBIX YHCET;

12) ymenue CcBOOOJHO OINEPUPOBATH MOHATUSAMHU: CpeaHEe
apupMeTHuecKkoe, MeauaHa, HauOoJbllee U HAUMEHbIIEE 3HAYEHUs,
pa3Max, IUCIepCHs], CTaHAAPTHOE OTKJIOHEHUE ISl OMMCAHUS YMCIOBBIX
JAaHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpauyUecKuX METOJO0B M JJIEKTPOHHBIX CPEICTB;
rpa¢u4ecKd HCCIEJOBAaTh COBMECTHbIE HAOJIOJEHHUS C IOMOIIbIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

13) yMeHne HaXOAUTh BEPOSITHOCTU COOBITUH C MCIIOJIB30BaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHUs 3anad  (popMyITbl
CIIO)KEHUS M YMHOXEHMsI  BepoATHOCTEH, QopMyly  IOJIHOH
BeposTHOCTH, GopMmyny bepHymim, komMOMHATOpHBIE (AKTBI W
(GopMynbl; OLIEHUBAaTh BEPOSATHOCTH pEAIbHBIX COOBITHH; YMEHHE
ONEepUpOBaTh TMOHATUSAMU: CllydyailHas BEJIIMYMHA, PACIpENEICHHUE
BEPOSTHOCTEH, MaTEMaTUUECKOE OXKUJaHHE, AUCHEPCUs U CTaHIapTHOE
OTKJIOHGHHE CIIy4allHOH BEIMYWHBL, (YHKIUHM pacupeneieHus |
IUIOTHOCTU  PAaBHOMEPHOTO,  II0KA3aTeJIbLHOTO M HOPMaJbHOIO
pacnpenesneHnid;  yMEHUE  HUCIOJb30BaTh  CBOMCTBA  M3YUEHHBIX
pacnpenesneHuil JUisl pelieHusl 3aja4; 3HaKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIIMX YMCEeN, METOAbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHUe
OPUBOJIUTH MPUMEPHl MPOSIBICHUS 3aKOHA OOJIBIIMX 4YHUCEN B
HNPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHnue cBOOOIHO ONEpUPOBATH MOHATUSAMU: TOUKA, MpsAMas,
IUIOCKOCTB, NPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN YTOJI, JIBYIPaHHBIN
yroy, TPEeXIPaHHbI Yroj, NepeceKalollyuecs, MapajljielibHble |
CKpEIIMBAIOIINECS MPSAMBIE, NapaUIEIbHOCTh U INEPHEHANUKYISIPHOCTD
HPSIMBIX U TJIOCKOCTEH, yroJl MeXy MPSMBIMH, YTOJl MEXY MPSAMOM U
IUIOCKOCTBIO, YrOJl MEXIy IUIOCKOCTSMH; YMEHHME HCIIOJIB30BATh IPU
pelIieHny 3a7a4d U3ydeHHble (akThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B  OKPY)KAIOLIEM MHpE;yMEHUE
ONEepUpPOBaTh IMOHATUSMHU: MHOTOIPAaHHHUK, CEUEHHE MHOTOrpPaHHMKA,
NpaBWIbHBI ~ MHOTOTpaHHMK, TMpH3Ma, MNUpaMuia, Qurypa ¥
MOBEPXHOCTh BpAIlEHUS, UWIMHIP, KOHYC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEYEHMsI KOHyCa M IWIMHJIPA, MMAPAJJIEIbHBIE OCH WU
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTh, Kacarolascs cepbl, IUIUHAPA,
KOHyCa, yMEHHE CTpPOUTh CEUeHHEe MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHUKH, GUTYpPHI U TTOBEPXHOCTH BPAILLEHUS, UX CEUEHHUS, B TOM
YHCII€ C IIOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATh CBOMCTBA
T€OMETPUYECKUX ¢uryp, CaMOCTOSITEIIBHO dbopMynupoBaTh
OTIpe/ieNIeHUs] N3y4aeMbIX (UTyp, BBIIBUTATh THIOTE3bI O CBOMCTBAX M
MpU3HAKaX IeOMETPUUECKUX (QUryp, 0OOCHOBBIBATH WM ONPOBEPTraTh
UX; yMEHHE MPOBOJIUTH KiacCU(UKALUIO GUTYp 10 PasIuYHBIM
MpU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JOMOIHUTENbHbBIE TTOCTPOEHUS;

15) ymeHue cBOOOJHO ONEPUPOBATh MOHATHIMM: IUIOIMIAMIb
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burypel, o0beM (GUTYpHI, BeIWYWHA YTJa, PACCTOSIHUE OT TOYKH O
IUIOCKOCTH, pAcCTOSHUE MEXJy MPSAMBIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAL c(epbl, MIOLIAAb MOBEPXHOCTH MHUPAMHUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, MIpPSIMOYTrOJBHOTO
napajjenenunena, MUpaMubl, MPU3MBblL, IWIUHIPA, KOHYca, UIapa;
YMEHHUE HaXOJUTh OTHOLICHHE 00BEMOB MOAOOHBIX (QUTYD;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUKEHUE,
[apajuleJIbHBIA IEPEHOC, CUMMETPHUS HA IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe TMOA00UsA, IMOJ00HBIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbBIC U MOAOOHBIE (UTYpHL, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, AapXMTEKType; YMEHHE HCIIOJIb30BaTh I'€OMETPUUYECKHUE
OTHOLICHMSI, HAXOIUThb TI€OMETPUUYECKHUE BEIUYMHBI (AJIMHA, Yrodi,
IUI0IaAb, 00BbEM) NP PELICHUH 3a7ad U3 JPYTUX Y4eOHbIX MPEAMETOB
U U3 peajbHOU JKU3HU;

17) yMeHHe CBOOOJIHO OIIepUPOBAThH HOHATUAMMU:
IpSIMOYTOJIbHAs CHCTEMa KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE IPOM3BEAECHUE, Yrojl MEXAY BEKTOpaMH; yMEHHUE
UCIIOJIb30BAaTh BEKTOPHBIM M KOOPAWMHATHBIA METOJA ISl pEIICHUS
reOMETPUYECKUX 3aJad W 33434y JPYrux YdeOHBIX IpPEeIMETOB;
OIepUpPOBATh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTesb MaTPULIbI,
reOMETPUYECKUI CMBICI OIIPEAESIIUTENs;

18) ymMmeHne MOAECIUPOBATH pEANbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBHIO 3a/layM, HCCIIE0BaTh MOCTPOEHHbIE MOJEIU C
UCIIOJIb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOJIYUEHHBIN
pe3ynpTaT;  CTPOUTH  MAaTEMaTUYECKUE  MOJAEIM C  TOMOILBIO
F€OMETPUUECKUX MOHSITUA W BEJIUYMH, pEIlaTh CBA3aHHBIE C HUMHU
IIPAKTUYECKHE 3aJauyd; COCTaBIATb BEPOSTHOCTHYIO MOJAENb U
UHTEPIIPETUPOBATh TMOJYYEHHBIH pe3yJbTaT; pellaTh MPHUKIaIHbIE
3aJaud  CpPeJCTBAMM MAaTeMaTH4YecKOoro aHaiu3a, B TOM 4YHCIe
COLIMAJIbHO?KOHOMHYECKOT0 M (PU3NYECKOTO XapaKTepa;

19) ymeHue BbIOMpaTh MOAXOAAIMMI METOJ JUISl PELICHMS
3a/1a4M; TOHMMaHNEe 3HAYMMOCTU MaTeMaTHKU B U3YyYEHUU IPUPOJHBIX
U OOIIECTBEHHBIX TMPOLIECCOB U SBIEHHH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE NPUBOIUTH
IPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHUCKOM H  MHPOBOM
MaTeMaTUYECKON HAYKH.

31




4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpPUU OLEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B mpuiioxkeHuu 1.

KoHTposbHbIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs COIepKATCS B TpHIIOKeHUH 1.
MeToan4yeckue MaTepuasibl

Meronuueckue Marepuainbl, ONPEECISIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
npuioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUHON aTTecTAIMU: K3aMeH (2 cemecTp).

@DOHJ| OIIEHOYHBIX CPEACTB COACPKUT KOHTPOJILHO-OIIEHOUHBIE CPEACTBA, HEOOXOIMMBIX
JUISl IPOBEJICHUSI 9K3aMEHA.

Ha BhImonHEHWE THCHMEHHOW 3K3aMEHAIMOHHON paboThl MO MaTeMaThKe aaercs 4
acTpoHOMHYecKHX 4aca (240 MuHYT).

DKk3aMeHaIMOHHAsl paboTa COCTOUT MX 2-X YacTei: 00sS3aTebHON U TOTIOTHUTEILHOM.

OO0s3aTenbHas 4YacTh COACPKHUT 3aJaHUsl MUHUMAJIBHOTO O0053aTENbHOIO YpPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — 00Jiee CIOKHBIE 3aJaHusl.

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue pe3yabTAaTOB  BBHINOJHEHUS 3aJaHUN  MPOMEKYTOYHOM  aTTeCTaluu
00y4aroIIUXCs OCYIIECTBIISIETCS Ha OCHOBE CIICIYIOIINUX MPUHIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHHBACTCS YPOBEHb COPMUPOBAHHOCTH 3HAHWH, YMCHHIA,
MPAKTUYECKOTO OMbITa, OOUMX U MPOGECCHOHATBHBIX KOMIETCHIIUH, MPOJIEMOHCTPUPOBAHHBIX
00yJarouMMHUCS B XOJI€ BBIMIOJTHEHUS 3a/1aHHUS;

aJICKBATHOCTU OLIEHKM — OLICHKA BBIIIOJIHEHUS 3aJaHUl JOJDKHA NPOBOJIUTHCA B
OTHOIICHHH TE€X KOMIICTCHIIUNA, KOTOpbIe HEOOXOMUMBI i AI(PPEKTUBHOTO BBITOIHEHUS
3a/1aHus;

HaJIeKHOCTH OLIEHKM — CHCTE€Ma OLICHUBAHUS BBITIOJIHCHHS 3aJaHUN JOJKHA 00JazaTh
BBICOKOM CTEMEHBI0 YCTOMUMBOCTH MPHU HEOJHOKPATHBIX OIEHKaX YpPOBHS CHOPMHUPOBAHHOCTH
3HaHUH, yMEHUH, NPAKTUYECKOTO ONbITa, OOMUX U MNPO(HECCHOHATBHBIX KOMIETECHIHHA
o0y4aromuxcs;

KOMIUIEKCHOCTH OIICHKA — CHCTE€Ma OIICHHUBAHUS BBINIOJHEHUS 3aJaHUM  JOJKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHWUBATh oOOmMe U  MNpodecCHOHANbHbIE  KOMIIETEHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OIICHKM — OIICHKA BBHIMOJIHEHHUS] KOHKYPCHBIX 3a/JlaHUl JOJKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTEM NpO(QecCHOHAIbHOW OpHEHTAUWU WU [PearouYTEeHUN
MpenoiaBaresield, OCyIECTBISIOIMIMNX KOHTPOJIb UIN aTTECTALUIO.

[Ipu BBIMOSHEHUM TPOIEAYP OLEHKH 3aJaHUN HCIOJIB3YIOTCS CJIENYIOIIUE OCHOBHBIC
METO/bI:

METO/I pacyeTa NEePBUYHBIX OAJIJIOB;

METO/]I pacyeTa CBOJIHBIX 0aslioB;

Pe3ynbrarhl BBIMOTHEHUS 3aJaHUN OILIEHUBAIOTCS B COOTBETCTBHHM C pa3pabOTaHHBIMHU
KPUTEPUSMHU OLEHKH.

Ucnons3yercst nsaty 6anbpHas MIKajia AJisi OIIEHUBAHUS PE3yIbTaTOB OOYUCHHUS:

[Ipu BeIMONHEHNH 3aJaHUI 00s3aTeIBLHON YacTH TpeOyeTCs MPECTaBUTh X0 PEIICHHS U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIBLHOE BBITIOJHEHHE JIOOOTO 3aJaHus W3 00s3aTeIbHON
yacTu oOydaromuiicss moiaydaere oauH Oamir. [Ipu BhIMONHEHWM 3aJaHUs U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJPOOHO OMHUCATh XOJ PEIIeHUS W JaTh OTBET. [IpaBHIIbHOE BBITOTHEHUE
3a/laHuil JIOTIOTHUTENILHON 4YacTH olleHuBaeTcs 3 Oamwamu unu 1-2 GannaMu 3a 4acTUYHOE
perieHue.

bannel, mony4yeHHbIe 3a BCE BBINIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSI.

IlIkana nepeeooa nepsuunvix 6an108 8 OMMEMKU NO NAMUOANTLHOU CUCHEMe

Ommemka Konuuecmeo nepsuunvix 6annos,
NOJIYYEHHbBIX NPU BbINOJHEHUU 3A0AHUN 00A3AMeIbHOU
U OONOJIHUMENbHON uacmeil

OrneHka 5 «OTIIHIHOY bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOLU YACMUL)
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OrneHka 4 «XOpoIoy 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YACTU)

OrneHKa 3 «yJIOBJIETBOPUTEIBHOY 6-9

OrneHka 2 «HEeyJOBJICTBOPUTEIILHOY Mmenee 6

«3» (y008.)

«4» (xopouio)

«5» (omauuno)

1.3 . KoHTpO/IbHO-OLIeHOYHbIE CPeACTBA

JK3ameHayuoHHbvle 3a0aHUA N0 MAmMmeMamuKe
(Oemoncmpauuonubslii eapuanm)

O0a3aTeIbHAA YACTh

HpI/I BBLINOJIHEHUH 3aaHU I 1-12 3anummTe X0 peuicHus "1 l'[O.]'Iy‘-ICHHbIﬁ OTBCT.

1. (1 6amn)Beruncnure: Zsin% + 2cos g
2. (1 6amn) Ha pucyHke >XMpPHBIMM TOYKAMM IOKAa3aHO CYTOYHOE KOJUYECTBO
0CaJKOB, BBINAJABIIMX B OJjHcTe ¢ 7 mo 18 35
nekabpss 2001 roma. Ilo ropuzoHTAIH ;q il
yKa3bIBAIOTCS YMCIa MecAla, 0 BepTHKAIU E,T;. f Il"'l
— KOJHMYECTBO OCAJKOB, BBINABIIMX B ;“ i \
COOTBETCTBYIOIUUHK J€Hb, B MWIJIMMETpax. 15 / ]Hl.l f.f"{
Jlis  HarIAIHOCTH  KUPHbIE TOYKH Ha oe o ! /
PHCYHKE COeIMHEHBI NMHMEH. ONpEeNeNuTe ' 5 & o 10 11 12 12 18 15 16 17 15
110 PUCYHKY, CKOJIBKO JHEW BBINAAajio Oosee 2 MIITHIMETPOB OCAAKOB?
3. (1 6amn) MoGunbubli Tenedon cromn 16000 pybneit. Uepes HekoTopoe Bpems
LIEHY Ha 3Ty MoAenb cHu3uaM 70 15200 pyO:eii. Ha ckosbko mpoueHToB Obl1a CHIKEHA LieHa?
4. (1 6ann) Ha Tapenke 16 nupoxkos: 7 ¢ peiOO#, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOus
HayraJ BBIOMpaeT oluH MUpoxKoK. HaliiuTe BepoSATHOCTh TOTO, YTO OH OKAXKETCS C BUILIHEH.
5. (1 6amun) Haitnute 3nauenue Boipaxkenus 09,2 + log, 32
6. (1 6amm) Haitnure kopenb ypaBHeHus v7 — 6x = 7.
7. (1 Gamm) Pemmte HepaBEeHCTBO 2> 64. B OTBeT 3amMIIMTE HAUMEHbIIEE
MOJIO)KUTEIBHOE YHCIIO.
8. (1 6amm) Haiinure kopeHb ypaBHeHI/I}I% = i
9. (1 6amn) Haitgure npousBoanyto GyHKIuu B Touke X=0: Yy = %XA —6x*+7x-1
10. (1 OGamm) Kakoe kommyectBO HedTH (B TOHHAX) BMENIACT NMJIHHIPHYECKAS
UCTepHa AuaMeTpa 18 M 1 BbICOTON 7 M, eciu II0THOCTh HedTu paBHa 0,85 r/cm3?
11. (1 6amn) Haiigure miomanp Qurypsl, nM300pakeHHOW Ha —ﬁﬁazv
pPHUCYHKE |
\
1 \
A \
n |
12. (1 6amn) Tenmo aBMXKETCS TIO 3aKOHY S(t)=3t2+5t (M) Haiinmure ckopocTh Tena

yepes 1c¢ nmocne Havana JBHKCHUS.
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JIOmOJHUTEJLHAS YACTh

IIpu BoInoTHeHnHu 3aganuii 13-16 3anummTe X0A pelIeHUsI M MOJYy4YeHHbIH 0TBET

13.

(3 Gaura) Belumciaute IUIOMIAAP ydacTKa 3€MJIM, OTBEIACHHOTO MO KIyMOy,

IIEPUMETP KOTOPOr0 OIPaHUYUBAIOT JINHUU y=x2-2x-2 u y=-X2+2. Boinonnute uyeprex. OtBeT

JlaliTe B KBaJPAaTHBIX METpax.

14.

(3 Gamra) Pemmre ypaBHEHHE sin® - 2sinx=0. B OTBeT 3amMIIATE KOJUYECTBO

pelIeHU#, TPUHAISKAIINX TPOMEXYTKY [0; 47T ]

15.

(3 6ayma)Haiigute 00beM MHOTOTpaHHUKA, H300PKEHHOTO HA

pHUCYHKE (BCE ABYIpaHHBIE YTIIbI [IPSIMBIE).

16.

1

2

(3 6amna) Tumorpadus ¥MeeT TPU MEPEIUIETHBIX IieXa. B mepBoM Iexe Moryr

nepernjectT 32 KHUrM 3a 2 4, BO BTOpoM — 24 kHuru 3a 4 4, B TpetbeM — 10 xHur 3a 1 u.

Tunorpadus

ornevaraga 2000 KHUT, KOTOpbIE HEOOXOIUMO

pacrpenenuTh

MEXy

HepeHHéTHHMI/I nexaMu Tak, I1T06I>I, OJJHOBPCMCHHO HadaB pa60Ty, OHU OKOHYMIIM €€ TakKxke
OJIHOBPCMCHHO. CKOJIBKO KHHUT HCO6XOI[I/IMO OTIIPABHUTL B HepBHﬁ uex‘?

ITAJIOHLI OTBETOB:

Homep 112(3| 4 |[5/6 |7 8 9| 10 | 11|12 |13 |14 |15 | 16
3a/1aHus
OtBer 2|13|5/025|6|-7|1)|-10|7]1513]15|11| 9 | 5 | 6 |1000
Kpurepun oneHku
3anamus Kpurepun onenkn Pe3yJIbTATOB BLINOIHEHHS 3aJaHui Basint
00s13aTeJIbHOM YacTH
1-12 OBG0CHOBaHHO MOJTY4€H BEPHBIH OTBET 1
HeepHoe penieHne, HEBEpHBIN OTBET WIIM OTCYTCTBHE PEHICHUS 0
Makcumanvnolit 6an1 1
3aganusn Kpurepun onieHkn pe3yibTaTOB BbINOJIHEHHUSA 32 aHUIT Bawint
AONOJHHUTEIbHON YaCTH
13-16 Xon pemieHUs: BEPHBIA, TMPUBEICHO BEPHOE OOOCHOBAaHHOE 3
pEIIEeHNUE, MOITYYEH BEPHBIM OTBET
Xon pemieHus BepHBbIH, HO JOMyIlleHAa OJHAa OIIMOKa 2
BBIUMCIIMTEIBHOIO XapaKkTepa,
Pemenne HauaTo JIOTHYECKU BEPHO, OMYIIEHA BBIUNCIUTEIbHAS
ommnOKa; WIM pelieHHe He JOBEJEHO JO KOHIA, OTBET 1
OTCYTCTBYET
Pemenne He COOTBETCTBYET HHM OIHOMY M3 KPHUTEPHEB, 0
NpUBEAEHHBIXBBIIIE
Makcumanvholit 6ann 3

1.4. MarepuanbHO-TeXHHYECKOE o0ecredeHne sl POBeIeHUs IPOMeKY TOYHOM

aTTecTaAluu

ATTecTanuu NpoBOAUTCS B yueOHOM KaOHMHETE MaTeMaTHUKH.

1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE o0ecredyeHUe sl NPOBeIeHUS
NMPOMEKYTOYHOM aTTeCTAlUN
OcHoOBHBbIE YYeOHbIe U3TAHUSA
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