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1. TACHOPT PABOYEW ITPOI'PAMMbBI YYEFHOM JUCIUILIAHBI
O0/1.03 MATEMATHUKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
PabGouass mporpamMma y4eOHOW JWUCHUIUIMHBI —SIBISIETCSI YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO mo cnemmanpHOCTH 44.02.06 IlpodeccuonanpHoe oOydeHue (1O
OTpACIISIM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
VYueOHas nucHUIUIMHA BXOIUT B 001meo0pa3zoBatenbHbii muki [TTICC3.

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

B pesynapTaTe OCBOEGHHMS Y4ye€OHOW AMCHMIUIMHBI OOYYArOUIMICS JOJIKEH
JIOCTUYb CIEAYIOIINE PE3YIbTaThI:

JINYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKON TPaKIaHCKON HWJIECHTUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEW MO3UIIUU JIMYHOCTH HA OCHOBE JYXOBHO-
HPABCTBCHHBIX IIEHHOCTEW HaponoB Poccuiickon @Denepanuu, HUCTOPUYECKUX U
HAIMOHAIBHO-KYJIBTYPHBIX  Tpaauldid, (OPMUPOBAHUE CHUCTEMBbI 3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYIIMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKOU KYJIbTYPhI, CHIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O MaTeMaTUKE KaK YHHUBEPCAIHHOM
SI3bIKE HAYKHU, CPEACTBE MOJICTUPOBAHUS SIBJICHUNA U MPOIECCOB, UJIESIX U METOJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJIbTYypbl 4Y€pe3 3HAaKOMCTBO C MCTOPHUEN pa3BUTUA MATEMATHKH, 3BOJIIOLUEH
MaTeMaTHUYECKUX HJICH;

— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXXKeHUS,
AITOPUTMHYECKON KYJIBTYPhI, KPUTUYHOCTH MBINUICHUS HA YPOBHE, HEOOXOJIMMOM
Ut Oymymie mpoeCCHOHAIBHON eATeNbHOCTH, TSl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM JKM3HU, IS OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCHUIUIMH TTPOGECCUOHAIBHOTO 1MKJIA, Ui MOJydeHUus: 00pa3oBaHus B O0JIACTSX,
He TpeOyIoNuX yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0o00pa30BaHUI0, Ha NPOTSHKEHWU BCEW KU3HM;, CO3HATEIHLHOE OTHOIICHHE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIHONW MNpodecCuOHATbHOU U
OOIIIECTBEHHOU JICATCIIHHOCTH;



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM JEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOM padOTe, COTPYJAHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBLCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

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

MeTanpeaMeTHbIe:

- YMEHHUE CAMOCTOSITENIBHO OMPEIEIISATh UEIU AEATEIbHOCTA U COCTABIIATH
IUIaHbl  JIESITEIBHOCTH;  CAMOCTOSITEJIBHO — OCYIIECTBIIATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATH NESITEIBHOCTD;

- UCIIONb30BaTh  BCE  BO3MOXKHBIE  PECypChl  IJIsI  JTOCTUKEHUS
MOCTABJICHHBIX 1€ U peanu3aluu IJIAaHOB JESATEIbHOCTU; BHIOMpATh YCIHEITHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpPOIECCE
COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YUYACTHUKOB JICATCIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOW, y4€OHO-MCCIIEIOBATEIbCKON U
IPOEKTHOW JESITENbHOCTH, HAaBBIKAMHU paspelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIBHOM HHGOPMAIIMOHHO-
MO3HABATEJILHON JIESITEILHOCTH, BKJIIOUas YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX
HWCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIUIO, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CpEJCTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, T'PAHULL
CBOET0 3HAaHMS W HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 33/lad U CPEACTB ISl X
JIOCTUKEHUS,

— HEJEyCTPEMJICHHOCT, B TOMCKaX W MPUHATUU  PEIICHUH,
COO0pa3UTEILHOCT, M MHTYHUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIICHUIA;
CIOCOOHOCTH BOCITPUHUMATH KPACOTYy U TAPMOHHUIO MUPA;

NpeaMeTHbIE:

1) yMenuwe omnepupoBaTh NOHSATUSIMHU: OINpPEACICHUE, aKCHoMa, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIBLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXHOE YTBEPKIACHUE, TPUBOAUTH
MPUMEPbl U KOHTPIPUMEPHI, HMCIOJIB30BATH METOJ MATEMaTUYECKOW HWHIYKIIUU;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMPU PEIICHHH 3aJa4d, OLICHUBAThH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUI;

2) yMeHHe ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALNU
HaJl MHOKECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJjis



OTHCAaHMS PEATbHBIX MPOIIECCOB M SBICHUN W TIPH PEUICHUU 3a]1ad, B TOM YUCTIE U3
JIpYTUX y4eOHBIX MPEIMETOB;

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMY;
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) yMeHme omepupoBaTh MOHATHUSAMH: HATypadbHOE YHCIIO, IEJ0e YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATBLHOE YHCIIO0, MHOXKECTBA
HaTypalbHBIX, [EJBbIX, pPAIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
WCITOJIB30BaTh; MMPU3HAKYU JACIMMOCTH, HANMEHBIINN OO JENUTENIb U HANMCHbBIIICS
oOmee KpaTHOe, alropuT™M EBKIMIa mnpu pemieHnHd 3agad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKaszaresieM, KOpPEHb HaTypallbHOM CTENEHW, CTeNeHb C  paluOHAIbHBIM
MoKaszarejieM, CTENeHb C JICUCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM,
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  CHUCTEM,  pallMOHAIBHEIC,
HUppalMOHATbHEIC, MOKa3aTeNIbHBIE, CTCTICHHBIC, JorapupMUIECKHE,
TPUTOHOMETPUUYCCKUE YpaBHEHHWs, HEPAaBEHCTBA W CHUCTEMBI; YMEHHE peIlaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; peEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TapaMETPOM; IPUMEHATH YpaBHEHUS,
HEpPaBEHCTBA, WX CHCTEMBI ISl pEIICHUS MaTEeMaTHYSCKUX 3amad ¢ 3aJad U3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
byHKIIMS, KOMMO3UIMs GyHKUWNA, JUHEHHas (QyHKIUs, KBaapaTudHas QyHKIUSL,
cTeneHHass (YHKIUS C IeJbIM TOKa3aTelieM, TPUTOHOMETpUYEeCKue (YHKIIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMH, TMOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY;, yMEHHE CTPOUTh Tpaduku GYHKIUM, BBIMIOIHATH MPEeoOpa3oBaHUs
rpagukoB (QyHKIOMI; YMEHHE HCIOIb30BaTh Trpaduku (YHKIUNA JUISI H3yUCHUS
IIPOIIECCOB M 3aBUCUMOCTEH TIPH PEIICHUU 3aJ1ad U3 JPYTuX YYCOHBIX TMPEIMETOB U
U3 pCAbHOW >KM3HU;BBIpAXKaTh (POpMyJIaMH 3aBUCHMOCTH MEXKIY BCIMYWHAMU;
yMEHHE CBOOOJHO OIEPUPOBATh IMOHATHUSIMH: YETHOCTHh (DYHKIIMH, TEPHOIUIHOCTH
(GYHKIIMHA, OTPAaHWYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (YHKIIUH, OSKCTPEMyM
GbyHKIIMM, HanOOJIbIIIee ¥ HAUMEHBIIIee 3HAYCHUS (DYHKITMM Ha MMPOMEXKYTKE; YMECHUE
IIPOBOJUTEL HCCIIeIOBaHNE (YHKIIMHM, YMEHHE HCIOJb30BaTh CBOWCTBA M TpauKH
byHKIMNA JUIsi  pelieHus ypaBHEHHMM, HEpPaBEHCTB U 3ajJad C TapaMeTpaMu;
M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUM ypaBHEHH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TOHATHSIMH: IMIOCIIEIOBATEIHLHOCTD,
apudMeTHdecKkass  TPOTPEecCHsi, TeOMETpUYecKas  Mporpeccus, OECKOHEYHO



yOBbIBaroOIIasi FEOMETPUYECKas MPOrPECCUsl; YMEHHE 334aBaTh MIOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOILIBIO PEKYPPEHTHBIX (POPMYT;

10) ymeHue onepupoBaTh MOHATUSMU: HEIPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJIHOM, IepBOOOpa3Has, ONpEACIECHHBbIH WHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULUHU (PYHKLIMH, HAXOJUTh ypaBHEHUE
KacaTeldbHOM K Tpaduky (yHKUMH; YMEHHE UCHOIb30BaTh MPOU3BOIHYIO IS
UCCIeOBaHMs (PYHKIMMA, I HAXO0XKACHUS HAWIYYILIEro pPelieHus] B MPUKIAIHBIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOAMUTH NMPUMEPhl MATEMAaTHYECKOTO MOJEIMPOBAHUS C MOMOIIBIO
nuddepeHranbHbIX YPaBHEHUIT;

11) ymeHue omnepupoBaTh MOHITUAMM: KOMIUIEKCHOE YHMCIO, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4HCeNl (F€OMETpUYecKasi, TPUTOHOMETpUYeCcKass M airedpanyeckas);
yMETh MPOU3BOAUTH apuU(PMETUUYECKUE OEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeaMaHa, HauOoJblllee U HaUMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCHUsi, CTaHIapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JaHHBIX; YMEHHE  HCCIEI0BaTh
CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE€ C NPUMEHEHUEM rpauyecKux METOJO0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUYecKd MCCIEI0BAaTh COBMECTHbIE HAOMIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEMBAHUsS U JIMHEMHOMN pErPeECCUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUH C UCIOJIb30BAaHUEM I'paruecKuX
METO/IOB; MPUMEHATh MJis peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEH,  (opmyny  mojdHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHIA,
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydyaiiHas BEJIWYMHA, PpaCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO W HOPMAJIBHOI'O PacHpelesieHUd; YMEHHUE HCIIONIb30BaTh CBOKCTBA
M3YYEHHBIX paclpeiesIeHU I PEIICHHs 3a/1a4y; 3HAKOMCTBO C MOHATUSMHU: 3aKOH
OOJBIINX YKCEN, METOJIbI BBIOOPOUYHBIX UCCIIEAOBAHMM; YMEHHE MPUBOIUTH IPUMEPHI
IPOSBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO ONEPUPOBATH MOHITUSMU: TOYKA, 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, YTOJI MEXKIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pelIeHnr 3aja4 u3y4yeHHble (DaKThl U TEOpeMbl IIAaHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHUE OIEepUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOIOIpaHHWKA, IMPaBUJIbHBII MHOTIOIPAHHMK, IpU3Ma,
nupamMuia, (Gurypa M MOBEpXHOCTh BpAaIlEHUs, LUWIMHIP, KOHYC, map, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUs KOHYCa M UWIMHAPA, MapajuieIbHblE OCH WM
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OCHOBAaHMIO, CEUYCHHE Iapa, IMIOCKOCTh, Kacaromascs cdepsl, IWINHAPA, 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 OMpeIeNICHUs U3y4yaeMbIX (PUTYD, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX TeOMETpUYecKux (Guryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM NPHU3HAKAM, BBINOJHATD
HEOOXOIUMbIE TOTIOJIHUTEIbHBIE TOCTPOEHUS,

15) ymeHnue cBOOOTHO OMEPHUPOBATH MOHATHAMH: TUIOMIAAL (PUTYPHI, 00BEM
(GuUrypsl, BETUYHHA yTiia, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXITY
NpSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, IUIOMAAs cdepbl, IIIOMaab
MOBEPXHOCTH  MHUPAMUIBI, TPU3MBI, KOHycCa, LWIHHApPA, O00BeM  KyoOa,
MPSIMOYTOJILHOTO MapajulesienuIea, MUpaMubl, MPU3Mbl, HUIMH]pA, KOHYCa, 11apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD;

16) ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSIMH: JBUKEHHUE, MapajlieIbHBIHI
NEepPeHoc, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe
1010011, MoJI00HBIE (DUTYPBI; YMEHUE PACIIO3HABATH PABHbBIE U MTOI00HBIE (PUTYPHI, B
TOM 4YHCIE€ B TPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIO0Ib30BaTh
F€OMETPUYECKHE OTHOLICHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IIJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
pEAbHOM KU3HU,

17) ymeHnue cBOOOJHO OMNEPUPOBATH MOHITUSMH: MPSIMOYTOJIbHAsI CHUCTEMaA
KOOpAWHAT, BEKTOp, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCJIO, Pa3JIOKEHHUE BEKTOpa MO 0a3ucy, CKalIsipHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEACHUE, YIroJ MEXIy BEKTOpaMHu; YMEHHUE
HCTIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ| ISl PEIICHUS T€OMETPUUECKUX
3a/1a4 U 3a7a4 APYrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpulla 2x2
u 3x3, onpenennuTeslb MaTPUILIbl, FEOMETPUUECKHUI CMBICI OMPEACTUTENS;

18) ymeHue MoAeIMpPOBaTh peajdbHbIC CUTyalldUM Ha S3bIKE MATEMATHKU,
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHUIO
3a/lauu, UCCJIEA0BAaTh TOCTPOCHHBIE MOJIEIN C HCIOIh30BAaHUEM arrmapara aureophl,
UHTEPIPETUPOBATh MOJYYEHHBIH pE3yJbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C
MIOMONIBI0 T€OMETPUUYECKUX TOHSITUH U BEJIWYWH, pEIIaTh CBA3aHHbIE C HUMH
MPaKTUYECKHE 3a7a4M; COCTAaBJSATh BEPOSITHOCTHYIO MOJIEIh W HHTEPIPETUPOBATH
MOJTYYEHHBIN Pe3yJIbTaT; peliaTh MPUKIAIHbIC 33/1a4l CPEICTBAMU MaTEeMaTUYECKOTO
aHajn3a, B TOM YHCJI€ COIUAIBHO-PKOHOMHYECKOTO U (PU3NUECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOSAIINN METO JJIsl PEIICHUsI 3a]]a4i; TTOHUMAaHKE
3HAYMMOCTH MAaT€MaTUKH B WM3YyUYCHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUN; YMEHHE pacIliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM POCCUMCKONM U MHUPOBOMU
MAaTEMATUYECKON HAYKH.



1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPpaMMbl Y4eOHOI AUCHUIIIUHBI:
MakcuManbHOM y4eOHOM Harpy3Ku oOydaromierocs.252 gaca, B TOM 4UCII€:

- 00s13aTeIbHOM ayIMTOPHOM y4eOHOM Harpy3ku odyuaromierocs - 234 yaca;

- CAMOCTOSTEIFHON pabOThI 00yYaromerocs - 6 4acos;

- MPOMEKYTOYHOM aTTecTanuu (dk3aMeH) - 12 Jacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM yueOHOH TUCHUNIMHBLI U BUIbI YUeOHOH padoThl

. O06mneM B
Buy yueGHol paboTh
Jacax

O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOM TUCHHUILJIMHBI 252
Oo0s3aTesIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 234
B TOM YHCIIE:

TEOPETUUYECKOE 00yUCHHE 214

PAKTUYECKUE 3aHITHUS 20
CamocrosiTesibHas padoTa 6
IIpomexyTounas arrecTanms:
| cemectp - mpyrue ¢popmbl KOHTPOJIS (CpeaHUI Oall MO TEKYIIUM
OLIEHKaM yCII€Ba€MOCTH);
Il cemecTp - sK3ameH. 12
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2.2 TemaTnueckui JIaH U coaep:kanue ydyeOHoi qucuunannasl O/1.03 MaremaTuka

Konpt
KOMIICTCHIIUH,
HauMenoBAHHE PAsIENon Copneprxanue yueOHOr0 MaTepHuala, 1abopaTopHble U MPAKTHYECKHUE 3aHATHS, caMoCTOATeNbHA pabora O6BeM Vposens (hopMHpPOBaHUIO
o TeM oOyugaromerocs, KypcoBas paboTa (IIpoeKT) (€Ciiu MpeTyCMOTPEHBI ), HHbIE BUIBI yIeOHOH paOOTHI B 4ACOB OCBOCHHS KOTOPBIX
COOTBETCTBHUH C YICOHBIM IIAHOM CIOCOOCTBYET
DJICMCHT
IIPOTrpaMMBbI
1 2 3 4 5
1 cemecTp 102
Pasnea 1. IloBTOpeHne Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 26 JInuHoCTHBIE,
Tema 1.1 Copnepxanue yuyeOHOIro MaTepuasia 10 MeTanpeIMETH
Lenr n 3anaun Lenp u 3a1a4n MaTEMATUKH IIPYU OCBOEHUU CIEIIUATBHOCTH. 2 1 bl U
MaTEMAaTHKH NPHA UncnoBbie MHOXKECTBA. Apu(METHYECKUE OTIepaIliy Ha YMCIOBBIX MHOYKECTBAX. HNPCIMETHBIC
OCBOCHM M JleWicTBUS HaJI MONOXKHUTCIbHBIMU H OTpULATEIbHBIMU YHCJIAMH, C OOBIKHOBEHHBIMUA U 2 KOMIICTCHI M
CHeNMAJIbHOCTH. JIECATUYHBIMU APOOSIMHU. B
Yucna u JIeNCTBHS CO CTENEHSAMH. 2 COOTBETCTBUU
BBIMHCJICHUHA DopMyJIbl COKPALLIEHHOTO YMHOXEHUS. 2 ¢ ®I'0C
IpakTnyeckoe 3ausitue 1. [elictButensuble yncia. KoMiuiekcHble uncna. [lelicTBus Han 2 3 CpeaHETo
KOMIUIEKCHBIMU yHuciaMu. CrocoObl peleHusl JWHEHHBIX ypaBHEHUHW U HEPaBEHCTB. o0miero
KBanparssle ypaBHeHus. [IpubinkeHHbIe BEIUNCICHMS U BBIYUCIUTENbHBIE CPEJICTBA. o0pasoBaHus,
Tema 1.2 Cozep:xkanne y4e0HOr0 MaTepuaja 6 YTBEPKACHHOT
YpaBuenus u VpaBHenus. Bujisl ypaBHeHWid (JIMHENHBIE, KBAIPATHbIE, IPOOHO-THHENHBIE). 2 1 O MpHKa3oM
HEPaBECHCTBA CrniocoOblI pernieHus ypaBHEHUH. 2 Munucrepcrsa
HepaBeHcTBa. (JIMHEeWHbIe, KBaJpaTHbIE, POOHO-TMHENHHBIE), CHOCOOBI X PELICHHUS. 2 obpasoBaHus u
Tema 1.3. Conep:xxanue yueOHOT0 MaTepHaJia 2 HayKu PO ot
IHonsiTue [Tonstue npouenrta. IlpocTeie MpOLEHTHI, pa3Hble CHOCOObI WX BbIYMCIECHUSA. OCHOBHBIE 2 1 17‘05421%12 Ne
NPOLIeHTA. COOTHOILEHHUS Ha MPOLEHTHbIE pacuéThl. HaxoxaeHue mpoleHTa OT Yucia U Yucia 1Mo ero
IIpouenTHbIC npoueHTy. CocTaBiieHuE NPOLEHTHOIO OTHOIIEHUS.
BbIYHCJIEHHUS
Tema 1.4. IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE 4
IIpouenTHbIe [TpocThie U crnoxkHbIe MPOLEHTH. DopMysia HAUMCICHHS «CIOXKHBIX MPOLEHTOB», (hopMyIia 2 1
BbIYHMCJICHHS B IPOCTOTO NMPOLEHTHOTO pocTa. [IporieHTHBIe BEIYUCIIEHUS B TPO()ECCHOHABHBIX 3a/1auax
npodeccuonanbubl | [IpakTuyeckoe 3ansitue 2. [TpocToii M CIOXKHBIN MPOICHTHBII POCT 2 2
X 3a/1a4ax
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4
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Yuciaau Boruucnenuss u mpeobpa3oBaHus. YpaBHEHHUs U HepaBeHCTBAa. HaxoxkIeHHe MpoleHTa OT 2

BBIYHCJICHHS. YHCJIA ¥ YNCJA 110 €70 MPOLICHTY.

YpaBHeHus u IIpakTnyeckoe 3ansitie 3. VYpaBHeHMS U CHCTEMbl ypaBHeHuid. HepaBeHcTBa. 2

HepaBeHCTBA. Hcnonb3oBaHue cBOMCTB U rpaguKoB (PYHKIMH IPU PELIEHUU YPaBHEHUH U HEPAaBEHCTB.

IIpoueHTsl.

Pemenue 3agau.

Pa3nea 2. Kopuu, crenenu u jiorapugmsi. CreneHHas, noka3areJabHas U Jorapupmuyeckasi QyHKIUH 46 JInynoctHsle,
Tema 2.1 CoiictBa | Cojep:xxkaHue y4eOHOIro MmaTepuasa 4 MeTanpeIMeTH
CTeleHH ¢ CreneHbp ¢ NPOU3BOJBHBIM JEHCTBUTENBHBIM IOKa3aTeaeM. CBONCTBA CTENEHU C 2 blC U
PaUMOHAJIBHBIM H | JEHCTBUTEIBHBIM IIOKA3aTEIEM. IIPEIMETHBIE
JAEHCTBUTEILHBIM [loHsiTHe cTeneHu C paluMoHalbHBIM ToOKazareseM. (CBOICTBA CTENEHW C pPallMOHAIbHBIM 2 KOMIICTCHIIMH
MnmoxrasarTeJisisMu. IoKaz3areJieM. B

Tema 2.2. Kopun Coaep:xanue y4eGHOro MaTepuaJia 8 COOTBCTCTBUH
HATYpPaJIbHOM ITonsiTve KOpHSI N-OM CTENEHU U3 IEHCTBUTENIBHOTO Ynciaa. CBOWCTBA KOPHSI N-OW CTEIEHH. 2 ¢ ®I'oC
CTeNeHHU U3 YhcIa U | CBA3b KOPHS N-H CTENEHH M PAlMOHAIILHOM CTENEHH. 2 CPCAHCTO
HX CBOMCTBA. [Ipeo6pa3zoBaHne MPPALMOHAILHBIX BBIPAKECHHMIA. 2 obmero
ITpeobpazosanue IIpakTnyeckoe 3anaTHe 4. BrinonHeHne npeoOpa3oBaHUil BBIPAKEHUHN, IPUMEHss CBONCTBA| 2 0bpasoBaH,
BBIPAKEH Ui ¢ crenieHed. l3BiedyeHne KOpHs N-H CTENEHW U3 YMClla HAa OCHOBE ompenencHus. Haxoxnenue YTBCPAICHHOT
KOPHSIMH N-0ii 3HaueHUs JIOrapu(MoB Ha OCHOBE ONPEEIICHUSI. 0 MpHKasOM
CTEeNeHHu MunucrepcrBa
Tema 2.3. Coaep:xaHue yueGHOIro MaTepuaja 6 obpasosanns u
Crenennas Crenennsle GyHKIMH, MX cBOHCTBA U rpaduku. PyHKIMH y = VX , MX CBOHCTBA U rpaduKHy. 2 Hayku PO or
bynkuus, ee HppaunoHaibHble ypaBHEHUs, COACpKalue OAUH panukan. MppanuonanbHbele ypaBHEHHS, 2 17.05.2012 Ne
cBoiicTBa. Pemienne | conepxarye 6onee 0HOTO paguKaa ¥ PagHKasIbl C PA3HBIMU TOKA3aTeIAMH KOPHS. 413
HppalHOHAILHBIX PaBHOCUIIBHOCTB MppallMOHANIBHBIX YPaBHEHUNH. MeTObl UX pellIeHusI. 2

YPaBHEHHH

Tema 2.4. Coaep:xanue yueOHOro MaTepHaJia 6

IHokazaTenbHas Omnpenenenue mnokasaTeNbHONM (YHKIMH W €€ CBOMCTBA. 3HAKOMCTBO C MPUMEHEHHEM 2

(pynknus, ee 1oKa3aTeabHON QYHKITUH.

cBolicTBA. Pemenne mnokasaTenbHBIX YpaBHEHHMH METOJOM YpaBHUBAaHHs IOKa3arelaed, METOIOM 2

Ioka3aTenbHbIE BBEJICHUSI HOBOI MepeMeHHO!, PYHKIIMOHAIBHO-TPa()UIECKUM METOIOM.

YPaBHCHHA H Perenne npocTenimmx oKa3aTelIbHbIX HEPABEHCTB. 2

HEPaBEHCTBA

Tema 2.5. Copep:kaHue yueOHOr0 MaTepuaia 6

Jlorapudgm uncaa. | Jlorapupm uucna. OcHoBHOE sorapudmuyeckoe TOXKAECTBO. Brruucienue norapudma 1mo 2

CpoiicTBa OINIPECICHUIO.
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Jorapu¢pmos CgoiicTBa orapudmoB. JlecsTuyHbIe U HATypaIbHbIE JOTapU(pMBbI. 2
[IpaBuna pecTBui ¢ jorapudmamu. 2
Ilepexox K HOBOMY OCHOBAHHIO.
Tema 2.6. Conep:kanue y4eOHOT0 MaTepuaJia 8
Jlorapupmuyeckas | Jlorapupmuueckast GyHKIHUS U €€ CBONUCTBA. 2
$yHknus, ee [TonsiTHe norapupmudeckoro ypasHerus. Oneparus MOTSHIIMPOBAHNU. 2
CBolicTBA. Tpu OCHOBHBIX MeTOAa peuleHHs JIOrapu(GMUYECKUX YpaBHEHUIl: (YHKIMOHAIBHO- 2
JlorapupMuveckne | rpapyyeckuii, METOJ| OTCHIMPOBAHHS, METOJL BBEICHHS HOBOI 1EPEMEHHOII.
YPaBHEHM, [Ipocreiiinue norapudMuUIecKre HEPaBEHCTBA. 2
HepaBeHCTBA
Tema 2.7 Coaep:xanue yueOHOro MaTepuaJia 2 JluunoctHbIE,
Jlorapudmsbi B METaIpeIMETH
NPUPOJIE H TeXHUKE HpI/iMeHCHI/Ie norapudma. Jlorapupmudeckas crnupaib B Npupoae. Ee maremarmueckue 2 bIE U
CBOMCTBa peIMETHBIC
Tema 2.8 Pemienue | Copepsxanue yueOHOro MaTepuaJia 6 KOMITETEHIIHH
3apa4. CreneHHasi, | CTeneHHas, MOKa3aTeNbHAs U JorapupMuueckas QyHKIUH. 2 B
MoKa3aTeJbHas " Pemenue ypaBHeHUI 1 TPOCTENIINX HEPABEHCTB 2 COOTBETCTBHU
Jorapupmuveckasi | [Ipakruueckoe 3amstue 5. Vccnenosanue ¢ynkuuu. IlocTpoeHne u mpeoOGpazoBaHus 2 c ®roc
byHxkuuu rpa¢uKoB (pYHKIMHA ¢ UCIIOJIL30BAHIEM UX CBOWCTB. cpeaHero
Pasnen 3. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue GyHKUnU 26 ob1iero
Tema 3.1 Coaep:xanue yueOHOTro MaTepuaJia 4 o0Opa3oBaHuUs,
Tpuronomerpuyec | Paguannas mepa yria. IloBopoT Touku BOKpyr Hayajna koopauHaT. OmpesneneHue cuHyca, 2 YTBEPKICHHOT
KHe PYHKIUHU KOCHHYCa, TAHT€HCAa M KOTaHTEHCa. 3HaKM CHHYCa, KOCHHYCa, TAaHT€HCAa M KOTaHTeHCa II0 0 TIPHKA30M
MPOU3BOJIbHOI0 YETBEPTSIM. MunwucrepcTBa
yria, uncjia 3aBHCUMOCTh MEXIYy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJHOTO U TOTO K 2 o0pa3zoBaHusI U
yria. Hayku P® ot
Tema 3.2 Cozep:kanue y4e0HOr0 MaTepuajia 4 17.05.2012 Ne
OcHoOBHbIE OcHOBHBIE TpUTrOHOMETpHUecKue ToxaecTBa. Dopmynbl cioxenus. CHHYC, KOCHHYC, 2 413
TPUTOHOMETPHYECK | TAHTEHC M KOTAHTeHC YIJIoB o U —o. Dopmyner mpuseneHus. GopMmyiibl IBOHHOTO yria.
ue TOXK/1ecTBa. @DopMyIIbl TOJIOBUHHOTO YTJIA.
IIpeoGpazoBanus [IpeoOpa3oBanue  CyMMbl  TPUTOHOMETPUYECKMX  (YHKIMI B TNpOU3BEJCHHE. 2
HNPOCTEAIIHX [IpeoOpazoBanue MPOU3BEACHHS TPUTOHOMETPUUECKUX (DYHKIIHI B CYMMY.
TPUTOHOMETPHYECK
HX BbIPAKEHUH
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia 4

13




Tpuronomerpuvec | O6nacTh onpeneneHuss ¥ MHOXKECTBO 3HAUCHUHM TPUTOHOMETpUUYECKUX (yHKUUN. UETHOCTD, 2
KHe GyHKIUH, HX HEUETHOCTb, MEPUOJUYHOCTh TpUrOHOMEeTpUueckux (yHkiuid. CBolicTBa M TrpapuKu
CBOIICTBA N byHkuui y = cos X, y = sin X, y = tg X, y = ctg X. Cxarue u pacTsikeHue rpauxos
rpaguxu TPUTOHOMETPUUECKUX (PYHKIIHIA.

[TpeoOpaszoBanue rpaukoB TPUTOHOMETPUIECKUX (DYHKITHIA. 2

N3rorornenue mada0HOB, rpadgukoB GyHKIHMN y = Sin X, y = c0s X, Y = tg X, y = ctg X
Tema 3.4 Copnepxxanue yueOHOIro MaTepuasa 4
Oo0paTHnble ApKCUHYC, apKKOCHHYC, apKTaHI'€HC U aPKKOTAaHTEHC YnCIIa. 2
TPUTOHOMETPUYECK | OOpaTHbIe TpUroHOMeTprueckue GyHKIuu. X cBoiicTBa U rpaduKH. 2
e (PyHKUMHU
Tema 3.5 Conep:xanue yueOHOTr0 MaTepHaJia 6
Tpuronomerpuuec | YpaBHEeHHE COs X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. 2
KHe ypaBHEHUs U Pemienne  TPUrOHOMETPUYECKMX  YPaBHEHHMM  OCHOBHBIX  THIIOB: IIpocTenIne 2
HEepaBeHCTBA TPUTOHOMETPHUYECKHUE YPAaBHEHHUS, CBOSIIMECS K KBAAPATHBIM., PelIaeMble Pa3IoKeHUEM Ha

MHO’KUTEIH, OJTHOPOJHBIE.

IIpocreiimre TPUrOHOMETPUYECKHUE HEPABEHCTBA. 2
Tema 3.6 Pemienne | CoaepkaHue y4eOHOro MaTepuaJa 4
3aaa4. OcHOBBI [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpAXKEHUH. PelleHHe TPUTOHOMETPUYECKHUX 2
TPUTOHOMETPHH. yYpaBHEHMI U HEPABEHCTB, B TOM YHCJIE C UCIOJIb30BAaHUEM CBOMCTB (DyHKIIHIHA
Tpuronomerpuyec | OCHOBHbIC TIOHATHS TPUrOHOMETpuH. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIESCTBA. 2
Kue QyHKIUU Pemenue 3agau
Pa3neu 4. DjieMeHTBI TEOPUH BEPOSITHOCTEH 4
Tema 4.1 Co0biTHe, | Conep:xxanue yueOHOro MaTepuasa 4
BEPOSITHOCTH OneMeHThl KOMOMHATOPUKHM (pa3MeIleHus, NepecTaHoBKHU, coyeTaHus). CoObiTus. Bumabl 2
coObITHS. coObiTuii. Kiaccuueckoe ompezneneHue BepOATHOCTU COOBITHS. Teopembl ClIOXKEHUS
Chnoxenune u BEPOSTHOCTEH. YCJOBHAs BEPOATHOCTh. 3aBUCHMbIE M HE3aBHCHUMBIE COOBITHS. TeopeMsl
YMHOKeHHe YMHOXEHHS BEPOSTHOCTEH.
BEpPOATHOCTEH Brruncnenne BepOSATHOCTH COOBITUSL ¢ NMpUMEHeHHeM ¢GopMys KoMOuHaTopuku. Pemenue 2

3a/1a4 Ha KJIACCHUYECKOE ONPEIEIIEHNE BEPOSTHOCTU. Pelenue 3a1ad Ha TEOPEMBI CII0KEHHUS

Y YMHOKEHHUsI BEPOSITHOCTEM.
IIpomexyTouyHas aTTecTANMA: APYrHe (POPMBI KOHTPOJIA (CpeaHuii 6aJ1J1 110 TEKYIIMM OLEHKAM yCIIeBAeMOCTH)

2 cemecTp | 150

JInuyHOCTHEIE,
MeTaIpeMETH
b€ U
IIPEAMETHBIE
KOMITETCHIIUH
B
COOTBETCTBUU
c ®I'OC
CpPEIHETO
oOmiero
o0OpasoBaHus,
YTBEP>KIEHHOT
0 IIPUKA30M
MuHuncTepcTBa
o0Opa3oBaHMs U
Hayku PO ot
17.05.2012 Ne
413
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Tema 4.2 Copaepxanue yuyeOHOro MmarepuaJia 4

BeposiTHOCTH B IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

npogeccnoHadbHbIX | OTHOCUTENBHAS YacCTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. (CTaTUCTHYECKOE 2

3aja4ax ornpeeneHue BepoaTHocTU. OLeHKa BEpOSITHOCTU COOBITHSL.
IIpakTnueckoe 3ansiTue 6. PelieHne nmpakTHYeCKUX 3a/1ad HAa HAXOXKAECHUE BEPOSITHOCTU 2
COOBITHSI U YMCIIOBBIX XapAKTEPUCTUK JUCKPETHOM CIIydyallHOM BEJTUYMHBI.

Pasjen S. [IpousBoanasi u nepBoodpasHasi yHKIun 56

Tema 5.1 Copaepxxanue yueOHOro MaTepuasa 12

IocaexoBaTeabHoOC | Yycossie MOCJIEIOBATEIILHOCTH: OINPECIICHHE, CIIOCOOBI 3a/1aHus, BUIbl. ApudmeTrndeckas 2 JIMYHOCTHEIE,

TH. IlonsiTne U TEOMETpPHUECKass MpPOTPecCMu, HX CyMMbl. [locrmenoBaTenbHOCTh Kak — (QYHKIUS MeTalpeIMeTH

nmpeaejia HATypaJIbHOI'O apryMeHTa. bIC U
CymMmupoBaHue mociefoBaTesibHOcTel. beckoHeuHo Oosiblie U OECKOHEYHO Majble 2 IIPEAMETHBIE
BenmunHEL [loHATHE 0 Ipesene nocnenoBareabHOCTH. [loHATHE MTpenena GyHKIUU B TOUKE. KOMIIETCHIINH
OcHoBHO cioco0 BelYMcaeHUs npesenoB. [ToHsTHe HeonpeeneHHOCTH. 2 B
CocraBieHne ypaBHEHHUs KacaTeJIbHOU K rpaduKy GyHKINH. 2 COOTBCTCTBHH
Belunciienne npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHbIX (DYHKLHUH. 2 ¢ @roc
ITpuMeHEHNE TPOU3BOIHON K MCCIIEN0BAHMIO (DYHKIIMI U OCTPOEHHIO IPadHKOB. 2 CpenHero

o01ero

Tema 5.2 IlonsaTne | Conepxanue yueOHOro Marepuasa 6

NPOM3BO/HOM. [Tpupamenue aprymenta. [lpupamienne ¢GyHKuu. 3amayd, TPUBOIANINE K TOHATHIO 2 00pasOBaHILS,

DopMyJbl U MIPOU3BOAHOMN Onpez[eneH'He MPOU3BOAHOMN . ’ YTBEPAVISHHOT

npasuja Anroputm ;)TBICKaHI/I}I MIPOU3BOJHOU . @opmynsl  auddepenuupoBanus.  I[Ipasuna 2 o bR

A pepeHnpPOBaN | rydhepennrpoBaHis . . MurneTepoTsa

us I E E : 00pa3oBaHus U

POU3BOJIHBIE BBICIINX MOPSIKOB. 2 nayku P® ot

Tema 5.3 Copepxanue yueOHOIro MaTepuasa 6 17.05.2012 No

I'eomerpuueckuii u | ['eometpruueckuii u ¢Qusnyeckuili cMmbIci Npou3BoAHON. OmpeneneHue KacaTelbHOM K 2 413

(puznyecknit rpaduxy GyHKINU.

CMBICJI AJNTOPUTM COCTaBIICHUS] YpaBHEHUS KacaTelbHOH K rpaduky QyHkumnu y=f(x). 2

NPOM3BOTHOM HaxoxxaeHue ckopocTu Is rporecca, 3aaHHoro (GopMysoi 1 rpadukoMm. 2

Tema 5.4 Ilonsitue | Conep:xxaHue yueOHOro Marepuasa 6

o HenpepbiBHOCTH | [ToHsATHE HenpepbiBHOMW (yHKIKU. CBOWCTBA HENTPEPHIBHOW (DYHKIIMH. 2

¢pynxnun. Meron CBs13b MEX/1y HETIPEPHIBHOCTHIO U T HEepEeHIINPYEMOCTIO0 (DYHKIIMU B TOUKE. 2

HHTEPBAJIOB ANTOpPUTM pellleHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB. 2
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Tema S.5. Copaepxanue yuyeOHOro MmarepuaJia 6

I/Iccneuolsanne Bospactanue n yobiBanue (QyHkiuu. COOTBETCTBHE BO3PACTAHHMS U YOBIBAHMS (YHKIUH 2

$ynxuuii n 3HAKy IPOM3BOJIHOM. DKCTPEMyM (yHKIMH.

TOCTPOCHHE 3ajauu Ha MAaKCUMYM M MUHUMYM. BBINYKIIOCTB, BOTHYTOCTh, TOUKHU IIeperuoa. 2

TpaguKoB. ANTOpUTM HCclieoBaHusl (PYHKIIMH U IOCTPOCHHUS ee rpaduKa ¢ MOMOIIBIO TPOU3BOIHOM. 2

Tema 5.6 Copaepxxanue yueOHOIro MaTepuasa 4

Haxo:xnenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

ONTHUMAJILHOI'O Haumenbmee u Haumbonpmiee 3HayeHue GyHkuuu. [IpuMeHeHHe TPOM3BOIHOW s 2

pe3yJibTara ¢ OTBICKaHHs HauOOJIbIIIEr0 M HAMMEHbILIET0 3HAYeHUH HeNpepbIBHON (PYHKIIMM HA OTpE3Ke.

OMOIIbI0 IIpakTuyeckoe 3ansaTue /. [locnenoBarensuoctu. [IponsBoaHas. 2

NPOU3BO/JHOM B

NPAKTHYECKUX

3ajgayax

Tema 5.7 Coaep:xanue yueOHOTo MaTepHaJia 8

ITepBooGpa3nasn [Tonstue nepBooOpazHoil u unTerpana ais GyHkuuu y=f(x). HeonpeneneHnslii uHTErpal. 2 JInuHoCTHBIE,

pynxuumn. Tabnmna naTerpanioB. CBOHCTBA HEONIPEIEIEHHBIX HHTETPAJIOB. MeETanpeIMEeTH

Heonpenenennblii | 3yyenue mpaBuiia BBIYHCICHHS IEPBOOOpa3sHOil. BplumcieHne  HeonpeaeneHHbIX 2 bl U

HHTerpaji MHTETPAJIOB. peIMEeTHbIE
BblynciieHrEe UHTETPAIOB. 2 KOMIIETEHIINU
Haxoxnenue miomnane KpUBOJMHEHHBIX TPaleHUi. 2 B

Tema 5.8 Copepxanue yueOHOIro MaTepuasa 4 COOTBCTCTBUU

OmnpenesieHHbII [Tonsatue omnpenenéHHoro uHTerpana. l'eomerpuueckuit u  pusnueckuit  cMbica 2 ¢ ®roc

HHTerpal. omnpezaeneHHoro uHrerpaiga. CBoicTBa  ONpPENENEHHBIX  HHTErpanoB. Beluncienue CpEAHETO

®opmyaa Herorona | onpenenenHblx nuTerpainos. @opmyna HeroToHa — JleiibHuna. o0miero

— JleitOnuua. Pemenune 3amau Ha NpUMEHEHHWE WHTErpajia JJisi BBIUMCICHUS IUJIOLIAAN KPUBOJIMHEHHOU 2 o0pasoBaHus,

Iaomans Tpamnenuy. YTBEPHKICHHOT

KPHUBOJHMHEHHOU 0 MpHKa30M

Tpanenuu. MunucrepcTBa

Tema 5.9 Pemienne | Conep:xxanue yueOHOro Marepuasa 4 00OpasoBaHus 1

3ajga4. @opmynsl u mnpaBuwia guddepeHuupoBanus. MccnenoBanue (yHKUUH C  [TOMOIIBIO 2 lH 7213/)1;1/123(11)2();0

IIpounsBoanas u npou3BonHOW. HaumbGonpmee w©  HauMeHbllee 3HaueHMs (QYHKUMHA. Bpluncnenue ’ 4 13 B

nepsoodpasHasi nepBoobOpazHoil. [IpumeHenne nepBoodpasHoit

GyHKIHH. IIpakTnueckoe 3ansiTue 8. [leppooOpasznas u unrerpain. @opmyna Herorona-JlelibHuma. 2

Paspnen 6. Koopaunarsl  BeKTOpPSBI B pocTpancTBe. IIpsivble M MJI0CKOCTH B IPOCTPAHCTBE. 24

Tema 6.1. | Conep:xanue yueGHoro marepuasia 6
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OcHOBHBIE OcCHOBHBIE TOHSATUS CTepEOMETpHH. TOYKHM, MPSMBIE U TUIOCKOCTH (CIIOCOOBI 3agaHUs). 2
MOHSATHS [TpsMoyronbHas cucteMa KOOpAMHAT I MpocTpaHCcTBe. BekTopsl B mpocTpaHcTBe. Dopmyna
CTepeoMeTpPHH. paccTossHUs MEXAyY AByMs ToukaMu. JyinHa BekTopa. Buasl BekTopoB. [locTpoeHue BekTopa
Koopaunartel u B CHCTE€ME KOOPJHMHAT.
BEKTOPHI B JluHeliHbIe ONEpaluy HaJ BEKTOpaMH (YMHOXKEHHE BEKTOpa Ha 4YHCIO, CIIOKEHHE U 2
NPOCTPAHCTBE BbIYUTAHUE BEKTOPOB). CKaJIIpHOE NPOU3BEJICHHE BEKTOPOB.
ITpocreiimue 3a1au B KOOpAMHATAaX. 2
Tema 6.2. [Ipsamass | Conep:xxaHue y4eOHOIro MmaTepuasa 6
U IUIOCKOCTH B OcCHOBHBIE CBOWICTBa IJIOCKOCTH. B3anMHOE pacmojioKeHHE MPSAMBIX B MPOCTPAHCTBE. 2
MPOCTPaHCTBe. I[Tepecekatommuecsi, napajuienbHble U CKPELUIMBAIOIIUECS MTPSIMbIE.
VYron mexay npsmbIMU B mpocTpaHcTBe. IlepnenaukynspHocTh HpsiMbIX. Pacnonoxkenue 2
HPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
Touka mepeceyeHns MPsIMOI U MIOCKOCTH, TPUHAUICKHOCTH MPSAMON TIOCKOCTH. OCHOBHEIE 2
IPOCTPAHCTBEHHBIE (PUTYPBHI.
Tema 6.3. Coaep:xanue yueOHOT0o MaTepHaJia 6
ITapannenbHoCcTH [TapannensHble mpsiMas U 1uiockocTs. Omnpenenenue. Ilpusnak. CpoiicTBa. Yroa mexay 2
NPSIMBIX, IPAMOH U | CKPEIMBAIOIIUMUCS MIPSIMBIMH. JImuHOCTHBIE,
IUIOCKOCTH, [Tapamnensubie mwiockoctu. Onpenenenue. [Ipuznak. CoiicTaa. 2 MeETaIpeIMETH
TIOCKOCTeH [TpunokeHne BEKTOPHON anreOpbl K pEUIeHHIO 33Jad Ha MpsIMYyH0 U IUIOCKOCTh B 2 bIC 1
IIPOCTPAHCTBE (MApPAJUIEIBHOCTh JIBYX TPAMBIX, MapajUIeIbBHOCTh JBYX IUIOCKOCTEH, NpCAMCTHBIC
NapauIeIbHOCTD MPSIMON U TJIOCKOCTH) KOMIICTCHIINH
Tema 6.4. Copepxanue yueOHOIro MaTepuasa 4 B
Iepnenaukyasipuo | [leprnienaukynsapHsie npsMeie. [lapannensHeie MpsiMble, MEPIEHANKYISIPHBIE K IIOCKOCTH. 2 COOTBETCTBUH
CTh NPSAMBIX, ITpu3HaK neprneHAuKyYJISpHOCTH MPSIMOM U INIOCKOCTH. ¢ PTOC
npsAMoii U [IpunokeHre BEKTOPHON anreOpbl K pEHICHHWIO 3a7ad Ha MPSIMYI0 M IUIOCKOCTh B 2 CpEAHEro
IJIOCKOCTH, IpOCTpaHCcTBe  (MEPHIEHAUKYISIPHOCTH  JBYX  MPSIMBIX,  IEPHEHAUKYIIPHOCTh  JIBYX obuiero
IJIOCKOCTEi IIOCKOCTEH, MEPICHANKYIIIPHOCTD MPSIMON M TIIIOCKOCTH). obpasosanu,
Tema 6.5. Cojep:xanue yueOHOro MaTepuaia 6 YTBCPKICHHOT
Hepnenaukyasip u | [leprnenaukynsap u HakiIoHHas. TeopeMa o Tpex MEpHEHIUKYIAPAX. YTOJI MEXIY NPAMONA U 2 0 IPHKa3oM
HAKJIOHHAas. IJIOCKOCTBI0. YTOJI MEXAY IUIOCKOCTAMM. /[ByrpaHHbIN yrou. Munncrepersa
Teopema o Tpex [lepnieHIMKyNsApHBIE IIOCKOCTU. PaccTosHUS B MPOCTPaHCTBeE. 2 00pasoBaHKs U
MEPNEHANKYISIPAX. | [[puioxKeHHEe BEKTOPHOH anreOpsl K PCIICHHIO 3afad Ha MPSMYI U ILUIOCKOCTH B 2 IH 7&13/)1;1/123(11)2();0
JABYIrpaHHBIH IO | ppocTpaHcTBe (Yroj MKy ABYMs INIOCKOCTSME, YTOJ MEXKTy ABYMs HPAMBIMH, YroON ' 413 B
MEXy IPSIMOM U TIOCKOCTBIO)
Tema 6.6. Ilpsimbie | Conep:xaHue yueOHOro MaTepuasia 2

4 IJIOCKOCTH B

IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE
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NPaKTHYECKUX
3amagax

B3anMHOe pacrionoxenue npsMbIX B IpocTpaHcTse. [lapamienbHOCTh NPSAMON U IIIOCKOCTH,
NapaJuIeIbHOCTD TUIOCKOCTEH, NEPIEHANKYIISIPHOCTD IJIOCKOCTEN. Pacnooxenue npsamelx U
MJIOCKOCTEH B OKpYKaroleM Mupe (MpupoJie, apXUTEKType, TEXHUKE).

Tema 6.7 Pemenune | Conep:xxanue y4eOHOro marepuasa 4
3aga4y. Ilpsimble u | PacnosnokeHne mOpsMbIX W IUIOCKOCTEM B HpocTpaHcTBe. llepneHAMKYyIspHOCTH H 2
IIOCKOCTH, NapaJIeIbHOCTh NPSMBIX U INIOCKOCTEN. JleKkapTOBbl KOOPAUHATHI B IPOCTPAHCTBE. BEeKkTOpHI
KOOPAMHATHI " | B npoctpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YUCIIO.
BEKTOPbI B | Koopaunats! BekTopa
NPOCTPAHCTBE IIpakTnyeckoe 3ansitme 9. Koopaunatsl u  BekTophl. Ilpsmble W muockocTd B 2
IIPOCTPAHCTBE. JInunoctHblE,
Paspnen 7. MHOIOrpaHHMKH M TeJ1a BPalLllCeHUS 24 MeTalpeIMETH
Tema 7.1 Coaep:xanue yueOHOro MaTepHaJia 4 bIC U
MHororpaHHuKH. MHOTOrpaHHUKH - OCHOBHbIC TOHATHSA. [Ipu3ma (Hak/IOHHas, MpsMas, NMpaBUIIbHAs) U €& 2 HNPCIMETHBIC
Ipusma, anemenTsl. [lapammenenunesn. CBoicTBa NPSMOYToIbHOTO napauienenumnena. Kyo. KOMIICTCHLIMH
napaJjuiejenunen, [Iupamuna u e€ snementsl. [IpaBunpHas nupamuaa, €€ CBOWCTBA. Y CEYEHHAs UpaMua, €€ 2 B
Ky0, nupaMmaa M | cBOMCTBA. COOTBETCTBUU
UX CeYEHHs c ®rocC
Tema 7.2 Coaep:xanue yueOHOTo MaTepHaJia 4 CpenHero
IIpaBuabHbIE [Tnomaab MOBEpXHOCTH MHOTOIpaHHUKOB. [IpocTeiime KoMOMHALMUY MHOTOTPAaHHUKOB. 2 o0mero
MHOTOTPpAaHHUKHM B | BpluncieHUe JJIEMEHTOB IPOCTPAHCTBEHHBIX ¢uryp (pé€Opa, AMaroHaiau, YIJIbI). 2 00pazoBaHus,
KU3HH [TpaBUIIbHBIC MHOTOTPAHHHUKH. YTBEPKACHHOT
Tema 7.3 Conepsxanne y1eGHOro MaTepuaia 4 0 IpHKasoM
Huaunap, konye, | Llununap, xonyc, chepa u mrap. OCHOBHBIE CBOIMCTBA MPSAMOTO KPYrOBOTO IMJIMHIPA, 2 MummncTepCTBa
Iap U X CeYeHusl | IPsSIMOro KpyroBoro konyca. M3o0paxkeHue Ten BpalleHus Ha MI0CKOCTH. obpasoBaHus u
[IpencraBnenne 06 yceuéHHOM koHyce. CedeHusi KOHyca (MapauielbHOE OCHOBAaHUIO U 2 Hayk# PO ot
IPOXOJAIIee Yepe3 BEPILINHY), CEYeHUs LMIMHpa (MapauieIbHO U MEPIIEHANKYIISIPHO OCH), 17.05.2012 Ne
cedeHusx mapa. Pa3Béprka nunmHapa U KoHyca 413
Tema 7.4 Copnepxanue y4eOHOIro MaTepuaJa 4
Iinomaan [Tmomaae moBepxHOCTH HUIMHApa. [[nomane MOBEpXHOCTH KOHYCa, YCEYEHHOIO KOHYCA. 2
nosepxHocreii Ten | [nomans moBepXHOCTH cephl U e€ yacTeil.
BpallleHHsl. O6bembl. OcHOBHBIE MOHATUS M cBoiicTBa. OO0bEeM NPSIMOYTOJBLHOTO Mapalljiesienunesaa. 2
O0bembl O6wem kyba. O6beMbl IpsAMON MPU3MBI U HWIMHAPA. OOBeMBbl IUpaMubl U KoHyca. OobeM
MHOTI'OIrPAHHHMKOB M | miapa.
TeJl BpallleHust
Tema 7.5 Conep:xaHue yueOHOro MaTepuaJia 2
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IIpumepsl [ToHsATHE O CUMMETPHH B HPOCTPAHCTBE (LEHTpalbHas, oceBas, 3epkaibHas). O6obueHne 2

CHMMeTpHii B NPEJICTABICHU O NPaBWIBHBIX MHOTOTpaHHHKaX (TeTpas’ap, KyO, OKTasap, AOoJAeKa’ap,

npogeccun ukocadip). [Ipumepsr cummeTpuii B mpodeccuu.

Tema 7.6 Conep:kanue y4eOHOT0 MaTepuaJia 6

Haxoxnenue IIpodeccHoHATIBLHO-OPMEHTHPOBAHHOE COIeP:KAHME

00beMOB, Mpuororpannuku. Tena u noBepxHocTu Bpamienus. [lnomanym noBepxHocTeit Ten BpaleHusl. 2

nJjiomajaei OO6beMBbl 1 MJIONIA U TOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS

NOBEPXHOCTH N300paxeHre MHOTOIpaHHUKOB U Tell BpaleHus. Pabota ¢ yue6HbIM MaTepuanom. Pemenue 2

MHOTOrpaHHMKOB H | 3a7a4y Ha Tena BpaueHus. O0beMbl MHOTOrpaHHUKOB. OOBeMbI Ten BpameHus. Haxoxnenne

TeJl BpalleHus B ionaied MOBEpXHOCTEN U 00bEMOB I€OMETPUYECKUX Ted. 3a/Jadydl Ha MHOTOTPAHHHUKHU U

NPaKTHYECKUX TeJIa BPALICHHUS.

3aja4ax IIpakTuueckoe 3ausTue 10. Muororpannuku. Tena u moBepxHOCTH BpaieHus. M3mepenus 2 JlmanocTHbIe,
B FGOMeTpI/II/I. METAanpCIMETHBIC

= > U TIpeIMETHBIC

Pa3nea 8. luckpernas ciay4yaiiHasi BeJIJHYNHA. DJIeMEHTbl MaTeMAaTHYeCKOIl CTATUCTUKH. 6 KOMITCTCHIIIN B

Tema 8.1 Coaep:xanue yue0HOro MaTepHaJia 4 COOTBETCTBHH €

JucKpeTHast Ciyuaiinbie BenHUMHBL Byl ciydaiiHpix BeianauH. OnpeseseHne TUCKPETHON CIydaiHoi 2 ®TOC cpennero

cayydaiiHas BEJIMYMHBI. 3aKOH paclpeleeHus AUCKPETHOW ciydaiiHoil BenuuuHbl. Ee dncnoBbie 061;;63?;;2“’

BEJIMYHHA, 3AKOH ee | XapakTepucTukh. [loHsTHE 0 3aKOHE OOJIBIINX YHCET. YTBEPIKIIEHHOTO

pacnpeaecJacHus IIPUKa30M

Tema 8.2 3anauu Conep:xxanue yueOHOT0 MaTepHaJia 4 Munncrepcrsa

MATeMaTHYeCKOil OCHOBHBIE TOHSATUS MAaTEMaTHYECKOHW CTAaTUCTUKU. 3a7aud MAaTEMaTHYECKOM CTATHCTUKH. 2 °6pa3°B}fg)m 1

CTATHCTHKHU [lepBuunas 00pabOTKa CTATUCTHUECKUX AAHHBIX. YHCIIOBBIE XapaKTEPUCTUKU (TeHEepaIbHas 1H ; }61;%2012?;9
COBOKYITHOCTb, BBIOOPKA, Cpe/iHee apudMeTHieckoe, MoJia, MeiMaHa, pa3Max, JMCIepcHsl). 413
ITpencraBnenue nanusix. Pabota ¢ Tabaumamu, rpadukamu, JuarpaMmMamH. 2

IIpoMe:kyTOUHAsI aTTECTALUS - IK3aMeH 12

Bcero mo gpucnuniune: 252
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHus K MHHHMAJIBHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaTeMaTUKU [JIs TPOBEJIEHUS 3aHSATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaI|H.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIELMAJIM3UPOBaHHAsA MeOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarOuXcsl);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaOIINe TEeMaTUYECKUE WLIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

Kommbprotep wuMeeT J0CTyll K JJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM,
BBIXOJl B TJI00anbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOTPAMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvako, M. 1. MaremaTuka: yueonnk /M. U. bammakos.- 2-e u3n.,
crep.- M.: KHOPYC, 2022.- 394c¢.- (CIT1O)https://www.book.ru

2.boromonos, H.B., Camoiinenko, I1.M. Matemaruka: yue6unuk mist CITIO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiitr, 2022.- 40lc.-
(ITpodeccronanprOe 0Opa3oBanue)https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x .
Y.1: yue6.mocodue s CIIO /H.B. boromornos.- 11-e u3z., nepepad. u gorm.- M.:
FOpaiit, 2022.- 326¢.- (ITpodeccronanbaoe 00pazoBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo maremartuke. B 2-x u.
Y.2: yue6.nocodue mis CIIO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.:
FOpaiit, 2022.- 251c¢.- (IIpodeccronanbroe oopa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiir,
2022. — 280 c. — (IIpodeccuonanpHoe oopazoBanue) https://urait.ru

I[OHOJIHI/ITC.]ILHLIQ y‘leﬁHble H3TaHUA
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpeadero TmpodeccuoHanbHoro obpaszoBanusi/ H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonio, H. B. Maremaruka. 3aiauu ¢ penieHusmMu B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanmproe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 cpeaHero  npodeccHoHalIbHOTO  oOpa3oBaHms /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : U3narenscTBo IOpaidr,
2020. — 320 c. — (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduisi/ ['yce
B.A., I'puropseB C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcenl

10.  www.fcior.edu.ru  (PenmepalibHbIi  IEHTp  HHPOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11.  www.school-collection.edu.ru  (Emunas  koyiekius — 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIli moOpTan «Ydeba»: «YpOKm»
(www. uroki. ru)

MeToauyeckue ykazaHusi st o0y4yalwlIUXcsi 1O  OCBOEHHIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIMUXCA IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

14. Mertoauueckue yKazaHUs JUIA OOYYalOIUXCS TIO  BBIMOJTHEHHUIO
CaMOCTOSATEILHBIX PaboT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4KOHTPOJIb W  OIEHKA  PE3YJLTATOB
YYEBHOWIMCHUTLIVHBI

OCBOEHUA

4.1. ®opMbI 1 METOAbI KOHTPOJIS M OLIEHKH Pe3yJIbTATOB 00y4eHH s

Pesynbrarsl 00ydeHust

DOpMBI M METOIBI KOHTPOJIS
U OIICHKUPE3YIbTATOB
00ydeHHS

JIMYHOCTHBIE!

- OCO3HaHWe OOYYAlOIIMMHUCS POCCHMCKON Tpa)KIaHCKOU
UJEHTUYHOCTH; T'OTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M
CaMOOIPEIEICHHIO;

- HaJM4Yue MOTHBALUU K OOYYEHHIO M JIMYHOCTHOMY Pa3BUTHIO;
LIEJICHAIIPaBIICHHOE Pa3BUTUE BHYTPEHHEH MO3ULMU JIMYHOCTH Ha
OCHOBE JIyXOBHO-HPAaBCTBEHHBIX II€HHOCTEeH Hapo1oB Poccuiickoit
®enepaliiyi, UCTOPUUECKUX W HALMOHAJIBHO-KYJIBTYPHBIX TpaJuLIUH,
dbopmupoBanue CHCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AHTHUKOPPYNLHUOHHOIO MHPOBO33PEHHUS, IPaBOCO3HAHUS,
9KOJIOTUYECKON KYJNbTYphl, CIIOCOOHOCTH CTaBUTh L€JIM U CTPOUTH
YKU3HEHHBIE IIJIaHbl;

- c(OpPMHPOBAHHOCTh TPEACTABIECHUN O MaTeMaTUKE Kak
YHHUBEPCAJIBHOM SI3bIKE HAYKH, CPEICTBE MOJCIUPOBAHMS SBICHUNA WU
IIPOLIECCOB, UESIX U METOJaX MaTEMaTHUKU;

— TOHUMaHME 3HAYUMOCTHM MAaTeMaTHUKU JUIsl  HAy4HO-
TEXHUUYECKOro  Iporpecca, Cc(pOPMHUPOBAHHOCTb  OTHOLIEHUS K
MaTeMaTHKe KaK K YacTH OOILeYeIOBEYECKOM KYNbTyphl uepes3
3HAKOMCTBO C HCTOPMEH  DPa3BUTHs  MaTEMaTHUKH, SBOJIIOLUEN
MaTEMaTHUYECKUX UJIEH;

— Ppa3BUTHE JIOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaXEeHUs, aITOPUTMHUYECKON KYJIbTYPbI, KDUTUUYHOCTH MBIIUIEHUS
Ha YpOBHEe, HeoOXxomumMoMm I Oyaymiedt  mpodeccruoHaabHOM
JeSITebHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

— OBJIQJICHHE MATEMaTUYECKUMH 3HAaHUAMU U YMEHUSIMH,
HEOOXO/JUMBIMU B TOBCEAHEBHOHM KHM3HM, ISl OCBOCHMSI CMEKHBIX
€CTECTBEHHOHAYYHBIX AMCLUMIUIMH U JUCLHUIUIMH NPO(ecCHOHATBHOTO
UKJIa, JUIsl TOJdy4eHus oOpa3oBaHHs B 00JacTsAX, He TpPeOyIOIMX
yriayOJIeHHON MaTeMaTHYeCcKOM MOArOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE
caM000pa3oBaHUIO0, Ha MPOTSHKEHUH BCEM JKHU3HM; CO3HATEIbHOE
OTHOILIEHHE K HENpephIBHOMY OOpa30BAHUIO KaK YCIOBHUIO YCIIEHIHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

— F'OTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEIbHOM TBOPUECKON U
OTBETCTBEHHOMH J1€ATEIbHOCTH;

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUIYaTTbHAS
dhopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOSITEJIBHOM
paboTHI.

[Ipomexxyrounas
arrecraius B opMme:
1 cemectp - ndpx

2 ceMecTp - IK3aMeHa.

Merton npoBeieHus
IIPOMEKYTOUHON
aTTecTaluu-
BBITIOJTHEHUE
9K3aMEHALlHOHHOTO
KOMILIEKCHOT'O 3aJaHus

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHUYECTBY CO
CBEpPCTHHKaMH B 00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYTUX BUAAX JNESITEIHHOCTH;

— OTHOUIEHHE K NpOPEeCcCHOHAIbHON JESITETbHOCTH Kak
BO3MOXXHOCTH Y4YacTHUSi B PELIEHUM JIMYHBIX, OOILECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TTPOOJIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEIbHO ONPEAEIATh LeNIN AeSITETbHOCTH
U COCTaBJIATh IUIAHBI JESTEbHOCTH; CaMOCTOSITEIbHO OCYILIECTBIATH,
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KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIbHOCTD;

- UCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI I TOCTHKEHUS
IIOCTaBJIEHHBIX LIEJEH U peanu3ally IUIAHOB JESTEIbHOCTH; BbIOUPATh
YCIIEIIHbIE CTPATETUU B PA3IMUHBIX CUTYALHSIX;

— YMEHME IPOAYKTUBHO OOIIATHCA M B3aUMOJICHCTBOBATH B
IIPOLIECCE COBMECTHOW JEATENIbHOCTH, YYUTHIBATH IO3ULUU JPYrUX
YYaCTHHUKOB AEATENbHOCTH, 3()(PEKTUBHO pa3peniath KOHPIUKTHL;

— BIAJICHNE  HABBIKAMU  [IO3HABATEJIbHOMW,  y4yeOHO-
UCCIIEIOBATEIbLCKO M IPOEKTHOM  JESATENBbHOCTH,  HaBBIKAMU
paspernieHus npobiem; CIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELIEHUS IMPaKTUYECKUX 3azad,
IPUMEHEHHIO PA3JIMYHBIX METO/I0B IO3HAHMS;

— TOTOBHOCTb U  CIIOCOOHOCTH K  CaMOCTOSITEIbHOMN
MH(OPMaLIMOHHO-TIO3HABATEIBHON  JESTEIbHOCTH, BKJIIOYas YMEHHE
OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(OpPMALUU, KPUTHUECKH
OLICHUBATh M HWHTEPHPETHPOBATH HWHPOPMALNIO, TOIYYaeMYyI0 W3
Pa3INYHBIX UCTOYHUKOB;

- BJIQJICHUE SI3bIKOBBIMM  CPEJICTBAMHU: yMEHHE SICHO,
JOTUYHO M TOYHO M3J1araTb CBOK TOYKY 3pEHHS, HCIOJIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIJAJICHHE  HABBIKAMH
MO3HABATEIIEHON pe)ICKCHHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN H
MBICIIUTENIBHBIX MPOLECCOB, MX pPE3YyIbTaTOB M OCHOBAaHUM, TI'PaHUI]
CBOET0 3HAHMSI U HE3HAHMsI, HOBBIX I1O3HABATEIbHBIX 3a/lad U CPEICTB
JUI UX JOCTHKEHMS,

- LEJIEYCTPEMJIEHHOCTh B IOMCKaX W MPUHSATUU PEIICHUH,
COO0pa3sUTENbHOCTh W UHTYHUIMS, Ppa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJICTaBICHUH; CIIOCOOHOCTh BOCHPUHMMATH KpPacoTy U TapMOHHUIO
MUDPA;

npeaMeTHbIE:

1) ymeHue omepupoBaTh MOHATHAMM: ONpEAETICHUE, aKCHOMa,
TeopeMa,  CJeJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTeJIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKH; YMEHHME (OPMYIHPOBAaTh OOpaTHOE U
IPOTUBONOJIOXKHOE  YTBEP)KJIEHUE,  NPUBOJUTH  IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BATh METOJ] MaTeMaTU4YeCKOM WHIYKIUH;
IIPOBOAMTH JOKA3aTENIbHBIE pACCY)KIEHUS IIpU pEIICHUH 3a7ad,
OLICHUBATh JIOTUYECKYIO MPaBUIILHOCTh PACCYKICHUI;

2) yYMEHHE OIIEpUPOBAThH MOHATHUSIMHU: MHOKECTBO,
MOJIMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMM;, YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil  ONMCAHMsS  pealbHBIX
MIPOLIECCOB U SIBJICHUM W MpU PEIIeHUH 3a]ady, B TOM YHUCIIEe U3 APYTUX
y4eOHBIX IPEMETOB;

3) yMeHue omnepupoBaTh MOHATHUSAMHU: Trpad, CBA3HBIA Tpad,
JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OIHUCHIBATH
rpadbl pa3IMUHBIMH CIOcO0aMU; HCIONB30BaTh rpadpl MpU pEILICHUN
3az1ay;

4) ymeHue CcBOOOJHO OINEPUPOBATH MOHITUSIMU: COYETAHUE,
NEPEeCTaHOBKA, YHUCIO COYETaHWH, YHCIO TEepPEeCTaHOBOK; OHHOM
HrploToHa; ymMeHue npuMeHsATh KOMOWHATOPHBIE (DaKThl U PaCCyXACHUS
JUISl pEILIEHNUs 3a/1a4;

5) yMeHHe onepupoBaTh MOHATUAMU: HATYpaIbHOE YHCIIO, €0
YKCII0, OCTATOK 10 MOAYJIIO, PALIMOHAIBHOE YHUCIIO, MPPALUOHAIBHOE
YHCJI0,  MHOXXECTBA  HATypaJbHBIX,  IEJbIX,  PallMOHAIbHBIX,
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JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIEIUMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIlee oO0Iee KpaTHoe,
anroput™M EBkiuzaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jIMYHBIMU
MO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH HOHATUSAMM: CTENEHb C
LEeNbIM T0Ka3aTelieM, KOpPEHb HaTypajlbHOM CTENEHH, CTENEHb C
pallMOHATIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢  JACHCTBUTEIbHBIM
(BeliecTBEHHBIM) TIOKa3aTesieM, Jiorapu(M 4YKCIa, CHHYC, KOCHHYC H
TaHT€HC NIPOU3BOJIBHOTO YHCIIA;

7 YMEHHE OIIEPUPOBATH TOHSATHSIMH: TOXKIECTBO,
TOKAECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCUJIBHOCTh ypaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHaJIbHbIE, UPPALMOHANIbHBIE, IOKA3aTeIbHbIE, CTETIEHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS, HEPABEHCTBA U
CHUCTEMBl; yYMEHHME pelIaTh YPAaBHEHUsS, HEPaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh ypaBHEHHWs, HEPABEHCTBA H
CHUCTEMBl C IapaMeTpOM; IPUMEHATh YpaBHEHHs, HEPAaBEHCTBA, MX
CHCTEMBI Ul PEIICHHUsI MaTeMAaTUYECKUX 3a7ad M 3a/1a4 U3 Pa3IHuHBIX
obnacteil HAyKH U peallbHOM JKU3HH;

8) yMmeHme CBOOOJHO ONEPHUPOBATH MOHATHAMHU: TpaduK
byHkumn, oOpaTtHas (yHKIUS, KoMIo3uuus GYHKIUH, JIHHEHHas
¢byHkuus, KBaapaTHuHas (QYHKIUS, CTENEHHAas (YHKIHS C LENbIM
HoKasaresem, TPUTOHOMETPHUUECKHUE byHKuMY, oOpaTHbIe
TPUTOHOMETPHYECKHE (YHKIIUH, TOKa3aTeNbHAs W JOrapupMHUECKast
(GyHKUMU; yMEHHE CTpPOUTb TIpapukd  (QYHKIMHA,  BBIIOJIHATH
npeoOpa3zoBanus rpadukoB (PYHKIMI; YMEHHE HCIOIb30BaTh rpaduKu
GYHKIMA UIT M3YYEHHUsS] MPOIECCOB M 3aBHCUMOCTEH TpU pelIeHHH
3aja4 U3 JPYrux y4eOHBIX IPEeAMETOB U U3 pealbHOM JKHU3HU;BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIWYMHAMU;, YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTb (YHKUMH, TEPHOAUYHOCTD
(GYHKIIMM, OrpPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKIIUH,
HKCTpeMyM (YHKIMH, HauOoJbIlllee M HaUMEHbIIee 3HAUCHUs (PYHKIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOANUTH WCCIIEAOBAaHUE (YHKIINU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U IpaduKu GYyHKUUN JUId peleHHs] ypaBHEHU,
HEpaBEHCTB W 33Jay C NapaMeTpamu; HM300pakaTh Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM;

9) YMEHHE cBOOO/IHO OIepUPOBAThH MOHSTUSMU:
MOCJIEI0BATENbHOCTD, apU(pMeTHdYecKas MpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YObIBalollasi reoMeTpUuecKas IpOrpeccus;
yMEHHUE 3aJ[aBaTh IOCJIEA0BATEIbHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHue omnepupoBaTh IOHITUSMHU: HENPEPHIBHOCTD
byHKIIMM, acuMOTOTHl rpadguka GYHKIUM, T@epBas M BTOpasd
npou3BoHAs (YHKIMH, TEOMETPHUUECKMH U (U3NYECKHH CMBICT
MIPOM3BOJHON, MEepBOOOpa3Has, ONpPENENICHHbI HWHTErpajl; YyMEHHE
HaXOJUTh AaCHUMIITOTHI Trpaduka (QYHKIMH; yMEHHE BBIYHUCIATH
NPOM3BOJIHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO ¥ KOMIIO3HIIUU
¢GyHKUIMH, HAXOAWUTh YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHMH;
YMEHHUE HCIOIB30BaTh MPOU3BOIHYIO IS HCCIIEOBaHUS (PYHKITUH, LIS
HAXOXXJCHUA HAWJIYYIIEro pemieHus B TNPUKIAIHBIX, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTH W YCKOPEHHS; HAXOIUTh IUIOMAAN U 00BeMBbl (Uryp c

24




IOMOILBI0  MHTErpajia; MPUBOJUTH IPUMEpPbl  MAaTEMaTH4YECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU(epeHInaTbHbIX YPaBHEHUH;

11) ymeHue omnepupoBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJIb U apTyMEHT KOMIIJIEKCHOTO
yuciaa, (opMa 3amuMcHM  KOMIUIEKCHBIX 4Hced (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anredpamyeckas); yMeTb MPOU3BOAUTH
apudMeTHuecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; MPUBOJIUTH
IIPUMEPBI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCET;

12) ymeHue CcBOOOJHO OIEPUPOBATH IOHATUSAMHU: CpeIHEe
apudmMeTHuecKkoe, MenuaHa, HauOoJbllee W HAaWMEHbIIEE 3HAYCHUS,
pasmax, AUCHepCcusi, CTAaHAAPTHOE OTKJIOHEHHE JUIs ONUCAHUS YMCIOBBIX
JAHHBIX; YMEHHUE UCCIIEI0BaTh CTATUCTUUECKHUE JaHHbBIE, B TOM YHUCIIE C
IPUMEHEHHEM TIpaUUecKMX METOJ0B M 3JIEKTPOHHBIX CPEJICTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) ymMeHHe HaxOIUTh BEPOSATHOCTH COOBITUH C UCIOJIb30BaHUEM
rpau4ecKUX METOJOB; MPUMEHATh JUIsl pelleHus 3anad  (opMyIibl
CIIO)KEHUSI M  YMHOXEHHS  BEpPOATHOCTEH, (QOpMyIy  TOIHOH
BEPOSTHOCTH, (opmyny bepHymwin, koMOMHAaTOpHBIE (AKTBI U
(GopMyInbI; OIIEHWBAaTH BEPOSTHOCTH pPEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh IOHATUSAMH: CilydyailHas BEJIMYMHA, paclpeesieHue
BEPOATHOCTEH, MaTeMaTUUYECKOE OKUJAHUE, TUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHUE CIIyyallHOH BEIMYUHBI, (YHKIMM pacnpeAeieHus MU
IUIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aT€JbHOTO W HOPMAaJbHOTO
pacripeliesieHuil; yMEHME  HUCMOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneneHuil JUisl peleHusl 3aja4; 3HaKOMCTBO C MOHSATHSMH: 3aKOH
O0OJBIIMX 4YMCEN, METOAbl BHIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NOPUBOANUTH TPUMEpPHl MPOSBICHHUA 3aKOHa OONBIIMX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHue cBOOOHO ONEPUPOBATH MOHATUSAMU: TOUKA, MpsMas,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YroJj, JBYTPaHHBIN
yroJ, TPEXIPAaHHBI Yroj, NEPEeCEeKAIoINecs, MapajlIelIbHbIE U
CKpeIlIMBaOIIKEcs MpsMble, NMapauIeIbHOCTh U MEPHEHIUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yroil MeXAy MPsIMBIMH, YTOJl MEXAY NpsAMON U
IUIOCKOCTBIO, YroJ MEX]JYy IIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPH
peLIeHNH 3a/1a4 M3y4yeHHbIe (aKThl U TEOPEMbI MJIAHUMETPUHU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB B  OKPYKAIOLIEM MHpPE;YMEHHE
ONEpUpPOBaTh IOHATUSAMHU: MHOTOIPDAHHHUK, CEYEHHE MHOTOIPAHHMKA,
NpaBWIbHBI ~ MHOTOTpaHHHUK, MpU3Ma, Mupamuaa, Qurypa u
MOBEPXHOCTh BpAIlleHUs, IMIUHAP, KOHYyC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMsI KOHyca M IWJIMHJpPA, MapajljiesIbHble OCH WU
OCHOBaHMIO, CEUEHHE I11apa, INIOCKOCTh, Kacarolasics chepbl, HIUIMHIPA,
KOHyCa; YMEHHE CTpPOUTh CEYEHHE MHOTOTpaHHHKa, H300paxarhb
MHOT'OT'pPaHHHKH, (DUTYPBI U MOBEPXHOCTU BPAILICHHS, UX CEYEHUS, B TOM
YHCJIe C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHNUE TPUMEHSTh CBONCTBA
TEOMETPUUECKUX ¢uryp, CaMOCTOSITEIIBHO bopmynupoBaTh
ornpezeNeHuss u3ydaembIx (DUTyp, BbIIBUTaTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T'€OMETPUUECKUX (UTyp, 0OOCHOBBIBATH MJIM ONPOBEPraTh
UX; YMEHHE TMPOBOIUTH KiIaccu(UKaMI0 QUTYyp TO pa3IMYHBIM
NpPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue CBOOOTHO OMEPUPOBATH TOHATHUSAMHU: TUIOIIAIb
¢urypel, o0beM (uUrypsl, BeIWUYHMHA YIJIa, PACCTOSHUE OT TOYKH JI0
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IUIOCKOCTH, pPACCTOSHHUE MEXAY MpsIMBIMH, DPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epsl, MIOMIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Ky0a, HpPSIMOYIOJBHOTO
napajieNienumnena, MUpaMuabl, MPU3MblL, UIMHIPA, KOHYyca, IIapa;
yYMEHHUE HAXOJIUTh OTHOIIEHHE 00bEMOB IOJJOOHBIX UTYD;

16) ymenue cBOOOAHO ONEPUPOBATH MOHSATHSIMHU: JBU)KECHUE,
napajielbHbl epEeHOC, CUMMETpPHUs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TMOAO0MUS, TOMO0OHBIE QUTYPHI; YMCHHE
pacrio3HaBaTh paBHbIE U IOJOOHBIE (DUTYpBI, B TOM YHUCIIE B IPUPOAE,
UCKYCCTBE, AapXHMTEKType; yMEHHE HCIOJIIb30BaTh TI'€OMETPHUYECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIIAaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB
U U3 peallbHON JKU3HU;

17) yMEHUE cBOOOJHO OIepUpOBATH MOHATHUSIMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOp, KOOPAMHATBI TOYKH,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, pa3iokKEeHUEe BEeKTopa Mo 0as3ucy, CKaJspHOE HpPOU3BEACHUE,
BEKTOPDHOE TPOM3BEACHUE, Yrol MEXAY BEKTOpaMH; yMEHHE
UCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOJ [UIl peIleHUs
TEOMETPUYECKUX 3aJa4 W 33434 JPYTuX Y4eOHBIX MPEIMETOB;
OIEepUPOBATH MOHATUAMM: MaTpuLa 2x2 u 3x3, onpeaenuTenb MaTpHIIb,
TE€OMETPUYECKUI CMBICIT ONIPEICITUTENS;

18) ymeHMe MOAEIMPOBATH peajbHbIE CHUTyallMM Ha s3bIKe
MaTeMaTHKH; COCTABJIATH BBIPAKCHHS, YpPaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3a/lauM, HUCCIIEJO0BaTh IOCTPOEHHBIE MOJEIU C
UCTIOJIB30BaHUEM alllaparta anreOpbl, HHTEPIPETUPOBATh MOTY4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe MOAETH C  TIOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPEUIaTh CBSI3aHHbIE C HUMH
NpaKTUYECKHe 3a/1a4d; COCTABISITh BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYUYECHHBIH pe3yabTaT; pelarbh [PHUKIaJHbIe
3aJa4d  CPEICTBAMHM MAaTEMaTHYeCKOro aHaiu3a, B TOM YHUCIE
COLMAJIbHO-3KOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

19) ymenue BBIOMpATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3aJaud; MOHUMaHHe 3HAYMMOCTH MaTEeMAaTUKU B U3YYEHUU MPUPOIHBIX
U OOIIECTBEHHBIX TMPOILECCOB W SBIEHHI; YMEHHE pacliO3HABaTh
NPOSIBIIEHHE 3aKOHOB MAaTE€MAaTWKM B HCKYCCTBE, YMEHHE NPUBOJUTH
IIPUMEPBl  MAaTEMAaTHYECKUX OTKPBITUM pPOCCUHCKOM M  MHMPOBOHN
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs o JUCHUIIHHE

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

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
npuiioxenuu 1.
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Ipuioxenne 1
KoHTpOo/IbHO-01IeHOYHbIE CPeICTBA
7151 MPOBEIEHHUsI MPOMEKYTOYHOM aTTECTAIMH MO THCHHIIJIHHE
0/1.03 MaTemaTuka

1.1. ®opma NpoMeKYTOYHOI aTTecTAIIMU: dK3aMeH (2 cemecTp).

@DOH/| OLIEHOYHBIX CPEACTB COACPKHUT KOHTPOJILHO-OLEHOUYHBIE CPEACTBA, HEOOXOIUMBIX

JUIS TIPOBEJICHUS DK3aMEHa.

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHUE pE3yJAbTAaTOB  BHIIOJHEHUS 3aJaHUl  NPOMEXYTOYHOW  aTrTecTaluyu
00y4aroInXCsl OCYIECTBIISIETCS Ha OCHOBE CIIETYIOIINUX MPUHIUIIOB:

JOCTOBEPHOCTH OIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHH, YMEHHUH,
MPAKTUYECKOTO OMbITa, OOUIMX W MPOPECCHOHATBHBIX KOMIETEHIINH, MPOIEMOHCTPUPOBAHHBIX
00y4aroIUMUCS B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJCKBATHOCTU OLIEHKM — OLICHKA BBIIIOJIHEHUS 3aJaHUl JOJDKHA IIPOBOJUTHCA B
OTHOIICHHH TE€X KOMIICTCHIIUHA, KOTOpbIe HEOOXOMUMbI i A(PPEKTUBHOTO BBITOIHEHUS
3a/1aHus;

HAJEKHOCTH OLICHKH — CHUCTEMa OLIEHMBAHUS BBINOJHEHMS 33JaHUN JOJDKHA 00JaaaTh
BBICOKOM CTEMEHBI0 YCTOMUMBOCTH MPHU HEOJHOKPATHBIX OIEHKaX YpPOBHS CHOPMHUPOBAHHOCTH
3HaHUM, YMEHUH, NPAKTUYECKOrO0 ONbITAa, OOMMX U MpPO(EeCCHOHATBHBIX KOMIETEHLIUN

00y4aromuxcs;

KOMIUJICKCHOCTH OILIEHKM — CHCTEMa OLIEHMBAHHUS BBIIIOJHCHUS 3aJaHAM  JTOJDKHA
MO3BOJIATh ~ HMHTEIPATUBHO  OICHUBATHL OOIME H  MPO(PEeCCHOHAIBHBIC  KOMIICTCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBIMOJHEHMS KOHKYPCHBIX 3aJaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTEM NpOo(QecCHOHAIbHOW OpHEHTAlUWU WU [PEearouYTEeHUN
npenoaaBaresneil, OCyIECTBISIFOIINX KOHTPOJIb WA aTTECTALINIO.

[Ipy BBINOSHEHUU MPOLEAYpP OLEHKH 3aJaHUui MCIONb3YIOTCS CIENYIOLINE OCHOBHbBIE
METO/IbI:

MCTO/J pacucTa NEPBUYHBIX 6aJ'IJ'IOB;

METOJ pacyeTa CBOJIHBIX OaIoB;

PGSYJ'II)TaTI)I BBIITOJIHCHU A 3aI[aHHfI OLICHUBAIKOTCA B COOTBETCTBHHU C pa3pa6OTaHHI)IMI/I
KPUTEPHUSIMU OLIEHKU.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

IlepeBon nsiTH GasIbHOM IIKAJIBI yYeTa PE3YJIbTATOB B ISTH OaJIbHYIO OLIEHOYHYIO HIKAITY:
Onenka KonunuectBo 0annoB, HAOpaHHBIX 3a

BBITIOJTHEHUE TEOPETUYECKOTO U IPAKTUUECKOTO

3aJjaHMsl, CPEAHUI OaJll IO UTOraM aTTeCTalluu

O1eHKa 5 «OTIUYHOY 4.6-5
Orenka 4 «XOpOIIo» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHOY 3-3,5
OneHka 2 «HEeyIAOBIETBOPUTEIBHO» <29

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananmne:

1.01BeTUTH Ha BOMPOCHI (2 BoOIpoca).

2. BeimonHuTh npakTuyeckoe 3aaanue (1 3aganue).

IIpuMepHbIe BONpoCHI IS codeceJOBaAHUS
1. Ilenble u pannoOHANbHBIC YUCTA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTEIIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHu ¢ palioHaJIbHBIMU IT0KA3aTENIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm umncna. OcHOBHOE JIorapu(pMUIecKoe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapr@mMoB.
1. Jlorapudm. JlecaTHUHBIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuina neiictBuii ¢ morapudpmamu.

13. Jlorapudm. OcHoBHbIe OHATH. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHuEe CTENEHHBIX M MOKA3aTEIBHBIX BRIPAKCHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPUPMUICCKUX BBIPAKCHUM.

18. Papmannas Mepa yria. BpamarenbHoe JBH)KEHHE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YHCIIa.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YHCIOBOTO apTyMEHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC ABOHHOTO yriia. DopMysibl HOJOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEACHUE.

27. TIpeobOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPHUECKUX (QYHKIIUN B CYMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. BrlpakeHHe TpPUTOHOMETPUYECKHX (YHKIHMHA dYepe3 TaHIeHC ITOJIOBUHHOTO
apryMeHTa.

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPAaBHEHHUS.

32. Ilpocreiimue TPUTOHOMETPUYECKIE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss U MHOXKECTBO
3HA4YCHU.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUWHA, 3aJaHHBIX Ppa3THYHBIMU
croco6amu.

36. ®ynknuu. CBoiicTBa PyHKINH.

37. OyHKUMU.MOHOTOHHOCTh,  YETHOCTb,  HEYETHOCTb,  OrPAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHHs, HauOoJsipllee U
HaMMEHBIIIee 3HAYCHUS, TOUKU IKCTpeMyMa. [ padudeckas HHTEpIpeTarus.

39. CnoxHast ¢yHKUus (KOMIO3UIMs). ApudMETHYECKHEe ONeparnuu  HaJ
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsATHE O HENPEPHIBHOCTH (PYHKITUH.

41. Obpatnblie ¢pyHkuu. O6nacTe onpezeneHuss U 00JacTh 3HAUCHUN O0OpaTHOM
byHKINN.

42. O6patusie pynkiuu. Coiicta. ['paduk oOpaTHOH QyHKITHIH.

43. Jlorapudmuueckas GyHKIUS, €€ CBOUCTBA U TpaduK.

44, JlorapupmMuueckre ypaBHCHHs 1 HEPABCHCTBA.

45. TlokazatenpHas QYHKIUS, €€ CBOMCTBA U TpaduK.

RROo~N k0N
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46. TlokazaTenpHbIC YpaBHEHUS M HEPABEHCTBA.

47. Crenennas GyHKIHS, €€ CBOMCTBA U rpaduK.

48. YpaBHEHUS M HEPABEHCTBA CTETICHHOW (DYHKIIHMH.

49. OOGacTh ONpeacICHUS ¥ MHOKECTBO 3HaYeHNH (DYHKIMU y=SiNX,e€ CBOWCTBA U
rpadux.

50. O6nacth onpeeaeHUs © MHOXKECTBO 3HaUE€HUN (YHKIIUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. O6nacth onpeaeeHnss 1 MHOXKECTBO 3HaUeHUHN QyHKIMH y=tgX, e€ cBOiCTBA 1
rpadux.

52. O6nacTh omnpeneaeHuss 1 MHOXKECTBO 3HAYCHHH (QyHKIMH Y= CIQgX, e€ CBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUA. CUMMETpPHS OTHOCHUTEIBHO OCeH
KOOp/MHAT.

54. TlpeoGpa3oBanus rpadukoB ¢yHkiuii. [lapannensHelil mepeHoc.

55. TIpeobpa3oBanus rpadukoB (yHKnuid. CUMMETpUS OTHOCHTEIHHO Hadaia
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO MPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB ¢(yHKIMA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHUH. PaBHOCHIIBHOCTh CUCTEM ypaBHEHHU.

61. Cuctembl ypaBHeHU.OCHOBHBIE IPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIC IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCT HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpagukoB (HYHKIMU TPU pEIICHUH YpAaBHEHHHA U
HEpPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMH
C IByMsI TIEPEMEHHBIMHU M UX CUCTEM.

67. V300paxeHue Ha KOOPAMHATHON MJIIOCKOCTH MHOXECTBA PEILICHUI HEPaBEHCTB
C IByMsI TIEPEMEHHBIMHU 1 UX CHCTEM.

68.  CrocoObl 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIEI0BATEILHOCTEM.

69. CymmmupoBaHUE IMOCIIECIOBATCIIEHOCTEH.

70. [ToHsATHE O MPOU3BOJHON (PYHKIIMH, €€ T€OMETPUUECKHI CMBICII.

71.  Tlousarue o nmpou3BoaHON QyHKIMH, €€ PU3NUECKUI CMBICIT.

72.  VYpaBHeHHe KacaTelbHOW U HOpMaHU K rpaduKy (QyHKIIHH.

73.  IIpom3BomHBIE CYMMBI, pa3HOCTH, IIPOU3BEICHHSI, YACTHOTO.

74.  IIpon3Bo/HBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

75. [IpumeHneHne MPOM3BOMHON K HCCIIENOBAaHUIO (YHKIMA W TTOCTPOCHHIO
rpauKoB.

76. [TpumMepbl UCTIONB30BaHUST TTPOU3BOJHONW TSI HAXOXKACHUS HAWITYUIIErO
peleHNs B IPUKIIAJIHBIX 3a/1a4ax.

77.  Bropas mpou3BoJHasi, €e TeoMeTpuyeckuil cmbica. Haxoxaenue ckopoctu
JUIs TIpoliecca, 3aJaHHOTO (JOPMYIIOi U TpaprKOM.

78. Bropas npousBoanas, ee pusndeckuii cmpici. Haxoxaenne yckopeHus ass
npoliecca, 3aJJaHHOro (OPMYIIOi U rpaprKOM.

79.  TlepBooOpa3Hnas u uHTErpai. CBOWCTBA.

80.  Talnmua nepBoOOpa3HBIX.

81. OnpeneneHHblii MHTErpaJl, OCHOBHBIE CBOWCTBA U €r0 I€OMETPUUYECKUU

cmbicit. opmyna Herorona—IJleiibnuma.
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82.  llpuMeHeHWE ONpPENEICHHOTO WHTErpalia s HaXOXKICHHUS IUIOIIAIU
KPUBOJIMHEHHOW TpaIeiuu.

83.  OcHoBHble mOHATUS  KoMOMHartopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaun Ha TMOJACYET 4YHUCla pa3MEINIeHUH, IMepecTaHOBOK, COYETAHHI.
Pemienue 3aau Ha nepeGop BapuaHTOB.

85.  ®opmyna 6unoma Heiotona. CBolicTBa OMHOMUHATBHBIX KOA((HHUIIMEHTOB.

86.  TpeyronpHuk [Tackams.

87.  CoObITHE, BEpOSITHOCTH COOBITHS, CII0OKEHNUE U YMHOKEHHE BEPOSTHOCTEH.

88.  IlpencraBneHue gaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH )

89.  BzauMmHOe pacnojoXeHHe ABYX MPSIMbIX B IPOCTPAHCTBE.

90.  IlapamnenbHOCTh NPSAMON M IUIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92.  IlepneHAUKYJISAPHOCTH MPSIMOM U IIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94. Yroa Mexxay npsiMOd U TIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. YTroa MexXIy IIOCKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomerpuueckue npeodpa3zoBaHus IPOCTPAHCTBA: MapaJliebHbINA EepeHocC.

99.  T'eomerpuueckue npeoOpa3oBaHuUs MIPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmHororpanHukd. Bepumael, pedpa, TpaHd MHOTOTpaHHHKA.

101. IIpusma. [Ipsimas u HakioHHas npusMa. [IpaBuiibHas npusma.

102. Mmuororpannuku. [lapamnenenumnen. Kyo.

103. IIupammuna. [IpaBunpHas nupamMuia. Y ceueHHas nupamuaa. Terpasap.

104. Cummerpuu B KyOe, B mapajuiesIenuIie/ie, B IpU3Me U MUpaMuie.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

106. TlIpexacraBieHue O MPABWIBHBIX MHOTOTPaHHHUKAX (TETpa’ap, KyO, OKTadp,
JIOICKA’AP U UKOCADIP).

107. Hwmuaap. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTh,  OOpasyroras,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. YceuenHnslii koHyc. OcCHOBaHHUE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

110. VYceuennsiit koHyc. OcHOBaHUE, BBICOTA, OOKOBas TOBEPXHOCTH,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHuUs1 KOHYCa U CEUEHHsI, TapajiesibHble OCHOBAHUIO.

112. lap u chepa, ux ceueHwus.

113. KacarenpHasi TUIOCKOCTb K cdepe.

114.  O6wem u ero uzmepenue. arerpansHas Gpopmyina oobema.

115. OO6wem Tema. Dopmynsl  oObema Ky0a,  NpSAMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl 00beMa THUPAMUABI U KOHYCA.

117. ®opmynsl 06beMa mapa 1 IIoaan cQepol.

118. ®opmyisl IOMAAN TOBEPXHOCTEN IIMIMHIPA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXIYy ABYMs TOUYKaMHU. Y paBHEHHE CQEpHI.

122.  Bexktopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopaunatsl. Pa3noxxeHue BeKTOpa Mo HalpaBICHUSM.

125.  VYron mexay nByMmsa BekTopamu. IIpoekiusi BeKTopa Ha OCb.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127. Hcnonp3oBaHHE KOOPAMHAT U BEKTOPOB IIPHU PELICHUH MAaTeMaTHUECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE OHATHS 0 YHCIIE

1. BuryucauTs:
(1+i)°
2. Ha¥iti MOy M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245

z,=1-%

. Z, Z
Haiigure: "1 “2
4 JlaHbI ynca:

Zg:”@‘i‘ﬁi

o Z, ==
Hatigure: ©1 “=

KopHu, crenenu u iorapugmol
1. Beranciure |og5|og2|og3|092512
2817

23

2. Brerunciure

1 1
3. Brruucinure > |og47+ |09432—§ |Og 28

4. Beraucinre |og 12 —% log 32 +% |0936

OCHOBBI TPUTOHOMETPUH
a2l

o n— .
1. Haiitu 3HaK yncna 3 . OtBer 0OOCHYiIITE.

2. Haiitn 3nak uncna Ctg28()’ . Otser obocHyiite.

5T
. CO0s— .
3. HaiiguTe 3HaK ncna 6 . OtBeT 0OOCHYIITeE.
4, Jlokaxwure, yro LG & — SIN*a =1 g*a - Sin*a

DyHKIUH, UX CBOICTBA H IPAUKH
1. [Toctpouts rpadux GyHKIMH

&

y=x3
2. [Toctpouts rpaduk GpyHKIUN

1
yv=x 4+1

3x
FY= :
3. Jana ¢pyHkims x+2 | Haifti 3HaueHns QYHKIMH B TOUKAX -
1, -, 10
2 ) -

4. Haiitn o61acTh onpenenenus GyHkuud » In{ x” - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemmre ypaBuenue COS ( X+ %) =1

2 Pemmre ypasHenue 3tg(3x+%£)= -3
3. Pemnte ypasuenue 1—tg?X = 2tgx
4 Pemmre ypaHenne €os(1-x)=1

Hauajga MmaTeMaTH4eCKOIo aHAJIM3a

1. Brruncnure
1111%{:x: —5x+3)
o

2. Bbrumciure: lim i
frace o0
3. Haiiaure nponsBoaHy0 QyHKIINIA:

a)f(x)=5x*+3x+7
6) flx) == —2vx +7
4 Haiitu  ypaBHeHme kacarenpHOH K rpaduky GyHKOIUA
v=2x"+1
5. Haiizure npoussoauyro Gpyukiuu ¥ = YX* + 3% + 4
6. Uccrnenyiite (QyHKIMIO HAa MOHOTOHHOCTH U IKCTPEMYMBI
f(x) =—2x° +21x* - 72x+9

7. Haiinure nponssonyio gyrkmun Y =Sin(x* +2)-cos(X —2)

8 Haiiniute mnpoMeXyTKM MOHOTOHHOCTH (YHKIMM U TOYKH
sketpemyma ¥V = X° + 6x* +9x + 8
9. Haiinute TOoukM mepern6a v MpOMEXYTKH BBITYKJIOCTH Ipaduka

bynkun V = X - 6X7 + 4
10. Haiizute TPOMEXYTKM MOHOTOHHOCTH (YHKIMHM W  TOYKH
sketpemyma Y = X7 - 6X% + 90X
11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpasHON 11 (GYHKUIUU
f(X)na mpomexyTke (- oo ; +o0), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Beluncnure  uHTErpal J. (X* +4x+1)dx  BelumciuTe  IUIOmMAab

duTYpBI, OrpaHmYeHHOI rpaduKoM GYHKIHH Y =3X", IpAMBIME X =2,X=4 u
0CBIO abcuuce

13.Bbiuucnure uHTErpait I 2X_dx

3+X%°
14.Bbrumcnute miomaas GpUrypsl, orpaHudeHHON rpadukoM (yHKLIHH
y =16—x* u ockro abermce
15.Bblumcnute miomaas Gpurypsl, orpaHuYeHHON rpadukoM (yHKLIHH
y =1 —x* u ocbro abeuuce

Kom0unnaropuka, cTaTHCTHKA ¥ TEOPUSI BEPOATHOCTEH

1. B rpynne 32 crynenta. CKOJBKMMH CIOCOOAMH  MOXHO
chopMHupoBaTh KOMaHIy W3 4 4YEJIOBEK [UI1 YYacTHs B MaTeMaTU4ecKon
oJmmMmnuane?

2. BreraucianTs: A73+A62+A53
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3. Haiitu 10

4, CKOJIbKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aMHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 takum 00pa3om, 4ToObI Bce UPPHI B YUCIIaX OBLIN PA3TMIHbI?

5. HIudp ceiida obpazyercs u3z nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B UUCIe MOTYT MMOBTOPATHCS). BTopoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IuIHBIX MUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMeTnieckoe, pa3max,
MOJTy U MEITHAHY.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemuvecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3TOi BRIOOPKH.

9. Onpenensisi CTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSIH, BBISICHSIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kax10M U3 100 mpon3BoJIbHBIX 00pa30M BhIOpAHHBIX TAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yucio nakeTon

Haiitu cpeanee apudmeTrueckoe U MOAy.
10.  Tloacuuranmu oOwveM mpomax maraswHa B TedueHue 10 muel (B ThIC. pyo.): 45, 39,
33,37,31, 29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHe KOHyca — IMpaBWIbHBIA TPEYTOJbHUK CO CTOPOHOM 12 cMm.
Haiinute muiomanp ceyeHus, NMPOBEJCHHOIO yepe3 JiBe 00pasyrolue KOHYyca, Yroil MExXIy

koropsiMu  paBer () .Otpesok AD  NepHEHIMKYISPEH K IUIOCKOCTH PaBHOOEAPEHHOIO

tpeyroiapauka ABC. N3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiingute paccrosiHue
oT koHIOB oTpe3ka ADno npsimoii BC.

2. Pacctosnue ot Touku M 1m0 KaxXAoW M3 BEPIIMH MPABUIBHOTO TPEYroJbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoctn ABC, eciiu AB=6 cm.

3. B tpeyromermke ABC mano: ZC =09 AC=6 cm, BC=8 cm, CM — menuana.
Yepe3 BepimHy C mposenena npsivas CK, meprneHIuKymspHas K IUIOCKOCTH TPEYrOJbHUKA

ABC, mpuuem CK=12 cm. Haiiqute KM.
4. Yepes cropony AB pomba ABCD mposenena miockocte ADM Tak, uto

nByrpaussiii yron BADM pasen () . Haiiaure cropony pomba, ecin ¢BAD =45"

paccrosHue oT Touku B no mnockoctu ADM paBHo 4\/§
5. CymMa 1uiomael Tpex rpaHeil mpsSMOYTOJILHOTO Mapajulesenunesia, UMEomnx

obmyio BepimHy, paBHa 404 OmM°, a ero pebpa mpOHOPLHOHANBHEI urcnam 3, 7 u 8. Haiimure
JMaroHallp napajuiejaenumnesa.

6. N3MepeHnss mpsiMOYroibHOTO Tapasuiesnenumnena paBHel 8 cMm, 12 cm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [ITap pannyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOASAIIENCS HAa PaCCTOSHUM 9 M
oT ueHTpa. Haliaure miomanes ceyeHusl.

8. B xonyce nnuna oOpasyroriei paBHa 5, a paguyc ocHOBaHMs paBeH 4. Haiinure
00BEeM KOHYCA.

9. Haiitu xocumyc yria mesxy sekropavn: @(2,—1,1) u b(4,—3,5)
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1.3.2 Kpurepuu onieHKH

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEeMOHCTpHpYeT IJIyOOKOe, IIOJHO€ 3HaHHWEe U IOHMMaHue
IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3JIaraeT MaTepuai;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€JIACT IPAaBUIIbHBIE BBIBOJBL;

- IPaBUJIBHO U OOCTOSATEIBHO OTBEUYAET HA COIMYTCTBYIOIINE BOIPOCHI.

1

- JeMOHCTpPHpYET TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IPaBWJIbHO, 0€3 U3MEHEHHUs OCHOBHOM CYTH I'PaMOTHO M
JIOTMYECKHU BEPHO U3J1aracT MaTepHal;

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpH ONpEACICHUU WU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHUH,
IPUBOJUT BEpPHbIE AapPryMEHTHI, BEPHO, HO C HE3HAYUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpILIAs HE3HAYUTEJbHbIE OMMOKHU, OTBEUaeT Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

-pacKpbIBaeT OCHOBHOE COJAEp)KaHHE Yy4yeOHOro MaTepuana, HO
0OHApYKUBAIOTCSI CYLIECTBEHHBIE poOeTbI B IMOHUMaHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepua;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPYAHEHHs, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAeT 3HAYUTEIHHOM YacCTH MPOTPAMMHOI0 MaTepHalia, J0MyCKaeT
CYIIIECTBEHHBIE OITUOKH;

- HE 3HaeT WU JaeT HEBEPHOE OIpPEACIICHHEe H WCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOJXKET TPHUBECTH BEpPHBIE aApPTyMEHTHI, JIeJIaeT HEMpPaBUIIbHBIC
BBIBOJbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xon pelieHuss BEpHBIA, MPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIlEHUE,

IIOJIy4E€H BEPHBIA OTBET 15
XoJl pelieHus: BEpHBbIi, HO JOMYIIEHA OJHA OMNOKAa BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
olKMOKa; WK PElIeHUE He JOBEJECHO O KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOIro 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a
KpHUTEpHH OLCHKHU
1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;
IpUBEIEHA BEpHas IOCIEAOBATEIbHOCTh BCEX ULIAaroB PpELICHMUS;
BEPHOOOOCHOBAaHbl BCE KIIIOYEBBIE MOMEHTBI BBIOPAHHOIO CIOCO0a
pelieHus; 15
BEPHO OTMEYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B ’
yCIOBHH (PUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCe MPE0O0pa3oBaHMsl U BEIYMCICHMUS;
IIOJIy4E€H BEPHBIN OTBET
2 | HalACH BEPHBIN CIIOCOO PEIICHHUS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11ar0OB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA MpPEJCTABIECHHBIX B YCIOBUHU 1
Guryp ¥ ux 3J€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJIb B PELICHUU
3a/1a4u;
JIOTIYIIIEHA OJ{HA Herpy0as BIUMCIMTEIbHAS OMMOKA, HE BIMSIOLINE Ha
IIPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEILICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;
JOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHNUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXKET OBbITh NOJY4YE€H HEBEPHBIN OTBET
4 | HeBepHOE pelleHNe, HeBEpHBI OTBET MJIM OTCYTCTBUE PEIICHUS 0
MUTOI'O 1,5
1.4. MarepuanbHO-TeXHUYECKOe o0ecredeHne sl POBeIeHUs1 IPOMeKYyTOYHOM
aTTrecTanuu

ATTCCTaI_[I/II/I IIPOBOAUTCA B yT~IC6HOM KaOHHeTe MAaTEMATHUKH.
1.5 YueOHo-meTOAM4YecKkOoe W HH(OPMaNMOHHOE olecmevyeHue

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbIE yueOHbIe H3TaHUS

AJIsA NMPOBEACHUSA

1. bammakos, M. . Marematuka: yueOnuk /M.U. bammakos.- 2-e¢ u3n., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru
2.boromonoB, H.B., Cawmoiinenko, II.M. Maremaruka: yueOnuxk mns CIIO /H.B.
Boromornos, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IlpodeccronanbHoe obpa3zoBaHue)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. U.1: yue0.
nocobue mis CIIO /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue ans CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue s CpenHero NpoQecCHOHaTBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIp. U JOI. —
MockBa: WzpatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanproe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpeAHero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHussMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: ajareOpa W Hayaja MaTEMAaTUYECKOTO aHajan3a, TICOMETPHUS s
npodeccuii U CrenualIbHOCTEH colmaibHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
C.I. , Uonrmna C.B. - 2-e u3n. crep.— M.: Axazxemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

10. www.fcior.edu.ru (PenepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Exunas xomuteknus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O06pa3oBarenbHblii moprai «Yuebay: «Ypoku» (WWw. uroki. ru)

MeTtoauyeckue yKkazaHus AJsl 00y4alOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

12.Metoamueckue yka3zaHus JUIsl 00yJarOMIUXCs 11O BBITIOJTHEHUIO TIPAKTUIECKUX paboT.

13. Metoauveckue ykazaHus A OOy4YaOUIUXCS TO BBIMOJHEHHIO CaMOCTOSTEIbHBIX
pabor.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

