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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI OJ1.03 MATEMATHKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl

Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cnemmanbHocty  09.02.06 CereBoe W CHUCTEMHOE
aJIMUHHUCTPUPOBAHUE.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas qucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTICC3.

1.3. llesiu 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS YUeOHOM TUCIUIINHBI:

B pesynbTaTte OCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JIOCTUYb CIEAYIOIINE PE3YIbTAThI:

JINYHOCTHBIE!

- OCO3HaHHE OOYYalOIUMHUCS POCCUUCKON TPaKIAHCKOW HJICHTUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBalUM K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX L€HHOCTEeW HaponoB Poccuiickon ®Denepanuuv, HUCTOPUYECKUX U
HAIMOHAIBHO-KYJIBTYPHBIX  TpaaulUdi, (HOPMUPOBAHUE CHUCTEMbl  3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYIIMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, YKOJIOTUUECKON KYJIbTYPhI, CHOCOOHOCTH CTaBUTh IIEJTU U CTPOUTH
KU3HEHHBIE TUIaHbI;

- c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUNA U MPOIECCOB, UJICSIX U METOJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTH OOIIeYeIOBEUECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTeMaTHUYECKHUX HJICH;

— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKOW KYyJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oymymie mpoeCCHOHAIBHON eATeNbHOCTH, TSl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCHUIUIMH TIPOGECCUOHAIBHOTO IUKJIA, JI MOJTy4YeHUs] 00pa30BaHUs B OOJACTSX,
He TpeOYINuX Yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEUM JKM3HU; CO3HATENIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEMIHOW Npo(ecCHOHaIbHON u
OOIIIECTBEHHOM JESTENIbHOCTH;



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM J1€ATEIBHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa30BaTeNbHOM, OOIECTBEHHO MOJIE3HON, yUEOHO-UCCIIEI0BATENbCKOM, TPOEKTHON
U IPYTUX BUJAX IEATEIBHOCTH;

— OTHOLIEHHUE K NMPO(PECCHOHAIBHOMN AESITENbHOCTH KaK BO3MOXHOCTU y4acTus
B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapCTBEHHBIX, OOIIEHAMOHAIBHBIX
npo0JieM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONPEAEIATh LEIN AESITENBHOCTH U COCTABIISITH
IUIAHBl  JICSITEIBHOCTH;  CaMOCTOSATEIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH JEATEIbHOCTD;

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl I JOCTHIKEHUS
MOCTaBJICHHBIX II€JIEd M peali3allii IJIAHOB JIEATEIbHOCTH; BBIOMPATh YCIICLIHBIE
CTPATETuu B Pa3IUYHbIX CUTYaLUsX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATH B IMpPOIECCE
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh NO3ULUN IPYTUX YYACTHUKOB JEATEIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

- BJa/ICHUE HAaBBIKAMU IIO3HABATENIbHOM, yueOHO-UCCIIEOBATENbCKON U
OPOEKTHOM JAEATEeTbHOCTH, HABbIKAMHU pa3pellieHus MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHMS NMPAKTHYECKUX 33]1ad,
IPUMEHEHUIO PA3JIUYHBIX METOIOB ITO3HAHNS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOH HH(POPMAILIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKJIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MWH(pOpMAIMM, KpPUTUYECKH OLEHHBaThb W  HMHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 Pa3IMYHbIX HCTOUYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHUs, MCIOJb30BaTh aJCKBAaTHBIE SI3BIKOBBIE CPEICTBA; —
BJa/ICHUE HAaBBIKAMU IO3HABATEJIbHOM pEeQIIEKCMM KaK OCO3HaHHUS COBEPIIAEMbIX
JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL
CBOEr0 3HAHMS WM HE3HAHWS, HOBBIX IMO3HABATENbHBIX 33aJad U CPEACTB IJs X
JTOCTHXKEHUS,

— HENCYCTPEMJIIEHHOCT B TOMCKAX WM NPHUHITHM  PEIICHUH,
COO0pa3UTENbHOCTh U UHTYHULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MNpPE/ICTABIICHUN;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTy M TaApPMOHHUIO MUPA;

NpeaMeTHbIE:

1) yMenue omnepupoBaTh NOHSATUSMU: OIpPEICICHUE, aKCUOMa, Teopema,
CJIEICTBHE, CBOWCTBO, INMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIBLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPKIACHUE, TPUBOAUTH
MpUMEPbl U KOHTPIPUMEPHI, HCHOJIB30BATH METOJI MAaTeMaTU4YECKOW WHIYKIINH;
IPOBOJMTH JOKA3aTEIbHBIE pACCYXKICHUS TMPU pELIICHHM 3a/1a4, OLICHUBATH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUI;



2) yMeHue OmnepupoBaTh MOHATUSMHU: MHOXECTBO, MMOJAMHOXKECTBO, ONEpalluu
HaJl MHOYKECTBAMH; YMEHHE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis
ONHCAHUsl PEAIbHBIX IPOLECCOB U ABJICHUN U MPU PELICHUM 337ad, B TOM YHUCIIE U3
JPYTUX YYEOHBIX MTPEIMETOB;

3) yMeHue onepupoBaTh NOHATUAMU: Ipad, CBA3HBIN rpad, A1epeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHUE 3aJjaBaTh M OIMCHIBaTh rpadbl pa3iHMuHbIMH CIIOCOOaMU;
UCIOJIb30BaTh Tpadbl IPHU PELICHUHN 33]1a4;

4) ymenue cBOOOJHO OMEpPUPOBATH MOHATHIMH: COYETaHHE, MEPECTAHOBKA,
YHUCIIO COYETaHUW, YMCIO TEPECTaHOBOK; OMHOM HpbI0TOHA; yMeHHe NpPUMEHSTH
KOMOMHATOPHBIE (PaKThI U PACCYKIICHUS ISl PEILICHUS 3a7a4;

5) ymeHHe ONEpUpPOBaTH MOHATHSIMH: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
OCTAaTOK [0 MOJYJIIO, PAallMOHAIBHOE YHCIIO, MPPALUOHAIBHOE YHCIIO, MHOXECTBA
HATypaJbHBIX, IENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
UCIIOJIb30BaTh; IPU3HAKYU JAEITUMOCTH, HAUMEHBIINN OOLIUI N€TUTENh U HAUMEHbIIIEEe
oluiee KpaTHOe, airopuT™ EBknuMga mpu pelieHud 3aj1ad; 3HAKOMCTBO C
Pa3IMYHBIMU TO3ULUOHHBIMU CUCTEMAMU CUUCIICHUS;

6) yMeHue CBOOOJHO OIEPUPOBATH TMOHATHUSIMU: CTENEHb C LEJIbIM
HoKa3aTeleM, KOPEHb HaTypalbHOM CTENEHH, CTENeHb C paluOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTEleM,
Jorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE ONepupoBaTh MOHATUAMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTeMa YpPaBHEHUH U HEPABEHCTB,
pPaBHOCUJILHOCTb  YpaBHEHMI,  HEPABEeHCTB M  CHCTEM,  palMOHAJIbHEIE,
UppalMoOHaIIbHBIC, MOKa3aTeNbHEIE, CTETICHHEIE, Jorapudmmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE peliaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBbI C TMOMOIIBI0 PA3IUYHBIX MPHUEMOB; perlaTh
yYpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C IapaMEeTpOM; IPUMEHSATh YpPaBHEHMS,
HEpaBEHCTBA, MX CHUCTEMbl MJIsl PEUICHHs MaTeMaTH4YeCKMX 3ajJad W 3a7ad M3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: rpaduk QyHKIMH, oOpaTHas
byHKIMS, KOMMO3UIMS (GYyHKUMMA, JTuHEHHas (QyHKIus, KBajapaTUdHas GyHKIUL,
CTeNEeHHass (YHKUMS C LEJIbIM II0Ka3aTeaeM, TPUTOHOMETPUUECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPHUUYECKHE (YHKIIMH, TOKa3zaTelbHas W JorapupmMuieckas
GyHKUMY; yMEHHE CTPOUTh TIpa@ukd (GYHKUUNA, BBINOJHATH MpPeoOpa3oBaHUs
rpa@ukoB (yHKIMI; yYMEHHME HCMOJIb30BaTh Trpapuku (QPYHKIUN AJI9 HU3y4YEHUS
MPOIIECCOB U 3aBUCHMOCTEH MpH PEIICHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peajbHOW >KM3HM, BBIpaxaTh (HOpPMyJIaMH 3aBUCHMOCTH MEXIy BeIMYUHAMHU;
yMEeHHE CBOOOJHO ONEpUPOBATh MOHATHUSMHU: YETHOCTh (DYHKIIUU, TMEPHOAUYHOCTD
(GYHKIIMHM, OTpaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIHUH, OSKCTPEMyM
¢GyHKIMM, HanOoJIblIIee U HAUMEHbIIIEe 3HAUCHUs (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
MPOBOAMNTH HUCClENOBaHHE (YHKIMHU; YMEHHE MCIIONb30BaTh CBOMCTBA U Tpaduku
(GYHKIMI Uil pellleHus YypaBHEHHM, HEpaBeHCTB U 3aJay C [apaMeTpamy;
M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHH ypaBHEHU,
HEPABEHCTB U UX CHUCTEM;



9) ymenue CBOOOJHO OMNEPUPOBATH MOHATUSMHU: MOCIEAOBATEIHHOCTD,
apupMeTnyecKkas  IporpeccHsi, T'eOMETpUYEecKas  Mporpeccus, OECKOHEYHO
yOBIBaIOIIAsl TEOMETPUYECKasi POTPECCUsT; YMEHUE 3a/1aBaTh MOCIE0BATEILHOCTH, B
TOM YHCIIE C TOMOUIBI0 PEKYPPEHTHBIX (POPMYIT;

10) ymeHue onepupoBaTh MOHITUSIMHU: HEMPEPHIBHOCTh (DYHKIIMH, aCUMITOTHI
rpadguka GyHKUIUU, TIEpBasi U BTOpas MPOU3BOJHAS (YHKIMH, T€OMETPUUECKUN U
¢u3MUecKuil CMBICT TPOU3BOAHON, MEpBOOOpa3Hasi, OMpPENEICHHBIM WHTErpa;
yYMEHHE HaXOJUTh aCUMITOTHI rpaduka GyHKINN; YMEHUE BHIYUCISATH MPOU3BOIHBIC
CYMMBbI, TIPOU3BENICHUS, YACTHOTO U KOMIIO3ULMU (PYHKIMNA, HAXOJUTh ypaBHEHUE
KacaTteldbHOM K Tpaduky (yHKIMH; YMEHHE HCIHOJIB30BaTh MPOU3BOIHYIO s
UCCIeOBaHMs (PYHKIMA, AJI1 HAXO0XKICHUS HAWIYYILIEro PelIieHus] B MPUKIATHBIX, B
TOM YHCJI€ COLUMAIBbHO-3KOHOMHUYECKHX U (PU3NYECKHX 3aJadax, JAJI ONpeAesIeHUs
CKOPOCTH M YCKOPEHHMs; HaxOJWUTh IUIONIAAM U O00bEeMbl (PUIYp € MOMOUIBIO
MHTErpajga; NPUBOAWUTH MPUMEPHl MATEMATHYECKOTO MOJEIMPOBAHMS C MOMOUIBIO
nuddepeHranbHbIX YpaBHEHUH;

11) ymeHue omnepupoBaTh NOHITUAMH: KOMIUIEKCHOE YHMCIO, COINPSKEHHbIE
KOMIUIEKCHBIE 4YMCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4YHCell (F€OMETpUYecKasi, TPUTOHOMETpUYecKass M ainreOpanyeckas);
yMETh MPOU3BOAUTH apU(METUUYECKHE MACHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH MPUMEPHI UCIIOIH30BAHUS KOMILIEKCHBIX YHCEIT,

12) yMeHune CBOOOJHO ONEPUPOBATH MOHATUAMH: CpeHEee apupMeTUuecKoe,
MeJMaHa, HauOoJIbllIee U HaUMEHbIIIEEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE JJI1  ONHWCAHMS  YHUCIOBBIX  JaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHCII€ C MPUMEHEHUEM rpaduyecKux METOJIOB U
ANIEKTPOHHBIX CPEACTB; TIpaUUYecKd MCCIEI0BAaTh COBMECTHbIE HAOMIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEUBAHUs U JIMHEMHOMN pErPECCUN;

13) ymeHure HaXOAUTh BEPOSITHOCTH COOBITUH C UCIIOJIb30BAaHUEM TparuecKux
METOJIOB; MPHUMEHSTH JJs pelIeHus 3aaad (OpMynbl CIOXKEHUS M YMHOXKEHUS
BeposiTHOCTEH,  (opmylny  moOJMHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITUN;
YMEHUE ONEPUpPOBATH IMOHATUSMH: ClydaiiHas BEJIWYMHA, PpaCIpEAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUJIAHHUE, TUCIIEPCUS U CTaHIAPTHOE OTKIOHEHHE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleieHus W IUIOTHOCTH PAaBHOMEPHOIO,
MOKA3aTeJIbHOTO W HOPMAJIbHOT'O paclpe/iefieHui; YyMEHUE UCIO0JIb30BaTh CBOMCTBA
U3YYEHHBIX pacIpeiesieHuid JJis pelIeHus 3aJlay; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJBIINX YMCET, METOJIbI BEBIOOPOUYHBIX UCCIEAOBAHUI; YMEHUE MPUBOIUTH IPUMEPHI
IPOSBJICHUSI 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHSTUSIMHU: TOUKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIoJl, ABYTPAHHBIA YIroJl, TPEXTPAHHBIN YIroJl,
MEPECEKAIOIINECS, NapAJIIENIbHBIE U CKPELIMBAIOIINECS NPSIMbIE, MapajuIeIbHOCTh U
MEePIECHIUKYIJISIPHOCTD MPSAMBIX U MJIOCKOCTEN, YTOJI MEXIY MPSMBIMH, YTOJd MEXKIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pelIeHnr 3a1a4 u3y4yeHHbIe (DaKThl U TEOpPEeMbl MJIAaHUMETPUH; YMEHUE OLICHUBATb
pa3Mepsl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE OIEepPUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOIOIPAaHHMKA, MPaBUJIbHBIII MHOIOIPAaHHUK, MpU3Ma,

7



nupamMuga, (Gurypa ¥ TOBEPXHOCTh BpAIIECHUSA, IWIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYCa M UWIMHApA, MapalieJbHble OCH WM
OCHOBAaHMIO, CEUEHME Iapa, IMIOCKOCTb, Kacaromascs cdepbl, IWIMHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHUE MHOTOrPaHHHKA, U300paxaTh MHOTOTPAHHUKH, QUTYPHI U
MOBEPXHOCTH BpAILICHUS, UX CEUEHHUS, B TOM UHUCJIE C TMOMOUILIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMPEICNICHUs U3y4yaeMbIX (DUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
Y TIpU3HaKaX TeOMETpUYeCKux (Uryp, 0OOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHHUE
MPOBOJUTh KJacCUpUKAIMIO GUTYp 10 pa3IWYHBIM IPU3HAKAM, BBITIOJHSTH
HEOOXOIUMbIE TOTIOJIHUTEIbHBIE IOCTPOEHUS,

15) ymeHue cBOOOTHO OMEPHUPOBATH MOHITHAMU: TUIOMAAb (DUTYpPHI, 00BEM
burypsl, BeIMYMHA YIJia, PACCTOSIHUE OT TOYKU JO TJIOCKOCTH, PACCTOSIHUE MEXKTY
NpSIMBIMHM, PACCTOSIHUE MEXIY IUIOCKOCTSMHU, IUIOMaab cdepbl, IO
MOBEPXHOCTH  TNHUpaMuibl, TMPU3MBI, KOHyca, IWIMHApA, 00beM  KyOa,
IPSIMOYTOJILHOTO MapajulieNienuIeia, MUPaMU/Ibl, IPU3MBbI, IIMJIMHIPA, KOHYCa, 1Iapa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOI0OHBIX QUTYD;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATHUSIMU: JIBXKCHUE, MapajuiebHbIN
NEPeHOoC, CUMMETPHSI Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
010011, Mo/I00HBIEe (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOJI00HBIE (PUTYPHI, B
TOM 4YHCIE€ B TPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIOIb30BaTh
r€OMETPUYECKUE OTHOULICHUS, HAXOJUTh F€OMETPUUYECKUE BEIUYUHBI (JIJIMHA, YTOJ,
IJIoMaas, OObEM) MpU pEUIeHUH 3aJad W3 APYIHMX YYEOHBIX MNPEIMETOB M U3
pEAbHOM KU3HU;

17) ymeHnue cBOOOJHO OMEPUPOBATH MOHITUSMH: MPSIMOYTOJIbHAsI CHUCTEMa
KOOPAWHAT, BEKTOp, KOOPJUHATHI TOYKH, KOOPJIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOMU3BEJCHUE BEKTOpa Ha YMCIO, PaA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJasipHOE
IPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIrOJ MEXAY BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPJAWHATHBIN METOJ IJIs PEIICHUS] TeOMETPUUECKHUX
3a/1a4y U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONMEPUPOBATH MOHATUSIMU: MaTpuiia 2x2
u 3x3, onpenennuTeslb MaTPUILIbl, TEOMETPUUECKHUI CMBICI OMPEACTUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluUM Ha S3bIKE MAaTEMATHKH;
COCTaBJISITh BBIPAKEHUSI, YPAaBHCHHUS, HEPABEHCTBA M WX CHUCTEMBI 10 YCJIOBUIO
3a/lauu, UCCIEA0BAaTh TOCTPOCHHBIE MOJICTN C HUCIOJIh30BAHUEM ammapara aireophl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUUYECKHUE MOJEIU C
MOMOIIIBI0O TEOMETPUYECKUX TMOHSITUH W BEJIWYWH, pEIIaTh CBA3aHHBICE C HUMH
MPaKTUUECKUE 3a7a4yM; COCTAaBJSATh BEPOSITHOCTHYIO MOJIEIb U HHTEPHPETHPOBATH
MOJTYYEHHBIN Pe3yJIbTaT; peliaTh MPUKIAIHbIC 33/1a4d CPEICTBAMU MaTEeMaTHYECKOTO
aHajau3a, B TOM YKCJIE COLMATIbHO-D)KOHOMHYECKOTO U (PU3NYECKOTO XapaKTePa;

19) ymenue BbIOMpaTh MOAXOSAIINN METO JJIsl pEIICHUs] 3a]]a4u; TTOHUMAaHKE
3HAYUMOCTH MAaTEMAaTUKU B M3YYCHUU TPHUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB H
SBJICHUM, YMEHHE PAaCIO3HABaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOU
MaTeMaTUYECKONU HAYKH.



1.4. KosimyecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHO IMCUMILINHBI:
MakcuManbHOM y4eOHOM Harpy3ku odyuaronierocs. 252 yaca, B TOM 4HUCIIE:

- 00s13aTeIbHOM ayIMTOPHOM yueOHOM Harpy3ku odyyatomerocs 234 Jaca,

- KOHCYJIBTAIUs 6 9acoB.

- TPOMEXYTOYHAS aTTECTAIMsI: k3aMeH 12 Jacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bux yueOHoit padoThl O0bem
4acoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero 1mo nporpamMmme 252
AMCHMIIJINHBI)
Oo0s13aTeIbHAS aYyAUTOPHAA yYeOHAasl HAarpy3Ka (Bcero) 234
B TOM YHCJIC:
JIEKLIUH, YPOKH 214
MPAKTHYECKUE 3aHSATHUS 20
KOHCYJIbTall1 6
IIpome:xxyToyHas arrecrauus B popme:
| cemectp - apyrue ¢hopmbl KOHTPOJIA (CpeaHU 0aul Mo TEKYIIUM
OIICHKAM YCII€BAEMOCTH) ;
Il cemecTp - sK3amMeH 12
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2.2 TemaTnuyeckui JIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHbie U Oo0bem YpoBeHb Koabl komnerenuui,
pa3iesioB U TeM NpaKkTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acos OCBOCHMA ¢popmupoBanuro
o0yualolerocsi, Kypcopasi pa6ora (IIpoeKT) (eciu KOTOPbIX
npedycmompeHul), NHbIe BUbI Y4eOHOI padoThbl B COOTBETCTBHUU C CIoco0CTBYeT
y4eOHBIM IIAHOM 3JIEMEHT
NPOrpamMMbl
1 2 3 4 5
1 cemecTp 102
Pasnen 1. IloBTOpeHHne Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 20 JInuHOCTHBIE,
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa 4 MeTanpeIMEeTHbIE U
Ieas u 3apaun Llesnb 1 3a1a4M MaTeMaTUKU ITPU OCBOCHUH CIIEUUAIIBHOCTH. 2 1 OpEIMCTHBIC
MAaTeMaTHKHU NPH UucnoBsle MHOXKeCTBa. ApudMeTHyecKrue ormepaluyd Ha YHUCIOBBIX KOMIICTCHLIVY B
OCBOCHUM MHO>KECTBaX. COOTBETCTBUU C
crneurajgbHocTH. Yneia JleWcTBUs HaJ TMOJIOKUTEIbHBIMA M OTPULATEIBHBIMU YHCIAMHU, C 2 ®I'OC cpennero
M BBIYHCJICHUSA OOBIKHOBEHHBIMHU U JE€CATUYHBIMUA I[pO6$IMI/I. JIercTBUS CO CTENECHSAMHU, obuiero oOpazoBaHus,
(hOpMyIIbI COKPAIIEHHOTO YMHOKEHHUSI. YTBCPAKACHHOI'O
Tema 1.2 Conep:kanue y4eGHOro MaTepuaia 6 [pHKa30oM
YpaBuenus u VpaBHeHus. Buibl ypaBHEHWI (JIMHEHHBIE, KBaJIpaTHBIE, JPOOHO- 2 1 Munucrepcrsa
HepaBeHCTBA JMHENHBIE), CHNOCOOBI WX pelieHus. HepaBeHcTBa. (JIMHEHHBIE, 2 00bpa3oBaHKs U HAYKH
KBaJ[paTHbIe, POOHO-TMHENHBIE), CIOCOOBI UX PENICHHUS. 2 P® or 17.05.2012 Ne
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa 2 413
IlousiTHe mpouexnTa. [lonsitTue mnpouenta. IIpocTble MNPOLEHTHI, pa3HbIE CHOCOOBI HX 2 1
IIpouenTHbIC BbIYKCICHUS. OCHOBHBIE COOTHOILIEHUS HAa IPOLIEHTHBIE PACUETHI.
BbIYHCJICHHS. HaxoxpaeHue mpoleHTa OT 4YMcla M YWCida 10 €ro IMpOLEHTY.
CocraBiieHHEe TPOLEHTHOIO OTHOIIECHHUS.
Tema 1.4. IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 4
IIpouenTHbIC IIpocTeie M ciokHbIE NMPOLEHTH.. PopMyna HAYUCIEHUS «CIOMXKHBIX 2 1
BbIYHCJIEHUS B MIPOLIEHTOBY, (OpMyJia MPOCTOr0 MPOIEHTHOro pocrta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIUUCIICHUS B TPO(ECCHOHAIBHBIX 3a/1a4ax
3ajavax IIpakTnueckoe 3ansitue Ne 1 [IpocToil M CIIOXKHBIA MPOLEHTHBIN 2 2
pocT
Tema 1.5 Coaepixanue yueOHOro MaTepuasa 4
Yucsa 1 BHIYUCITICHUS, Boruncnenuss u  mpeoOpazoBaHus. YpaBHEHHS U HEPaBEHCTBA. 2 1
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YpaBHeHus u

Haxon(;[eHHe MpONLCHTA OT YMCJIa U YrCJia 1O €TI0 IMPOLCHTY.

HEpaBeHCTBA. IIpakTnyeckoe 3ansaTHe Ne 2 VYpaBHEHHS U CHUCTEMbl YpaBHEHUU. 2
IIpoueHTni. HepaBencrBa. Mcnonp3oBanue cBOWCTB W TrpaduKoB (YHKUUN TpU
Pemenne 3a1ay. pCLIECHNH YPaBHEHUI U HEPABEHCTB.
Paznen 2. Kopum, crenenn u jgorapu¢gmbl. CTeneHHas, nokazarejbHasi U Jorapupmudeckas 44 JlnunoctHbie,
pynkuun MeETaIpeMETHBIE U
Tema 2.1 CBoiicTBa Copep:kanue y4eOHOIro MaTepuaa 4 IIPEAMETHBIC
CTeleHH ¢ CreneHp ¢ MpOU3BOJILHBIM JICHCTBUTENBHBIM ITOKa3zareneM. CBoilcTBa 2 KOMIIETCHIIVH B
PauMOHAJIbHBIM H CTEIIEHU C [OEHCTBUTEILHBIM IIOKa3aTeieM. [lOoHSITHE CTEemeHu C COOTBCTCTBUU C
AelCTBUTEIbHBIM palMOHANBHBIM HoKa3aTeneM. CBONCTBA CTENEHH C PALMOHAIBHBIM 2 ®I'OC cpennero
NMoKAa3aTeJISIMH. MOKa3aTeIIeM. ob1iero oopazoBaHus,
Tema 2.2. Kopun Coaep:xaHue yueOHOro MaTepuaJia 4 YTBEPKIECHHOIO
HATYpaJbHOM cTeneHu U3 | [IoHsTHE KOPHS N-OM CTENEHU M3 AeHCTBUTEILHOTO Yucia. CBolCTBa 2 HIpUKa3OM
YHCJIa M UX CBOMCTBA. KOpHs n-oi creneHu. CBsA3b KOPHSA N - U CTENEHU U palMOHaIbHON Mumnncrepcrsa
IIpeoOpa3oBanue crenenu. [IpeoOpa3zoBaHre HppaIMOHAILHBIX BBIPAXKCHUN 2 00pa3oBaHus U HAYKH
Bb[pameﬂnﬁ C KOPHAMH P® ot 17.05.2012 Ne
N-oii cTeneHu 413
Tema 2.3. Crenennas Coaep:xaHue yueOHOro MaTepuaJa 6
¢byHknusi, ee cBOMCTBA. Crenennsle (yHKIMHU, UX CBOicTBa U rpaduku. OyHKIUU y = Vx , 2
Pemenue ux cBoMcTBa M Trpaduku. UppamnroHanbHble ypaBHEHUs, COACpIKaIIUE
HPPALNOHAJIBbHBIX onuH panukan. HppanuoHanbHbIE YpaBHEHHs, cojepxkaimiue Oomee
ypaBHeHHUi OJIHOTO paJvKajia W pPaguKalbl C Pa3HbIMH I[OKA3aTEIISIMU KOPHSL. 2

PaBHOCHIIBHOCTH MPpPALIMOHATIBHBIX YpaBHEHUN. METOIbI MX pEelIeHHUS.
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia 8
IMoka3aTenbHas Omnpenenenue noka3aTeabHON (PYHKIUU U €€ CBOWCTBA. 3HAKOMCTBO C 2
(pynkuus, ee cBoicTBa. MPUMEHEHUEM I[0Ka3aTenbHOW (yHKUMU. PerieHne mokazaTeabHBIX >
IHoka3aTenbHbIE YpaBHEHUN METOJIOM ypaBHMBAHUS IOKa3aTeseid, METOJOM BBEICHHS
YPABHEHUS U HOBOM  NEpEeMEHHOH, (YHKIUOHATBHO-TPAQUUECKUM  METOJOM. 2
HepaBeHCTBa Pemrenue npocremmx nokazareabHbIX HEPABEHCTB 2
Tema 2.5. Jlorapugm Coaepxanue yueOHOro MaTepuaJa 6
yucaa. CpoiicTBa Jlorapupm  uymcna. OcHOBHOE  JIOTapu(MUYECKOE  TOXAECTBO. 2
Jorapudmos Breruncnenune norapupma mo ompenenenuro. CBoiicTBa jorapudmos. 2

JlecsitTuunble U HaTypaidbHble Jorapu@mbl. IlpaBuia neicTBuil ¢

norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. 2
Tema 2.6. Copep:kaHue y4eOHOIro MaTepuaJa 8
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Jlorapudgmnueckas Jlorapugmuueckass ~ QyHKus u  ee  cBoiictBa.  [loHsTHe 2
byHkumus, ee cBoiicTna. norapudmuyueckoro ypaBHeHus. Ormepanusi NOTEHUUpPOBaHUA. Tpu
Jlorapudgmmnueckne OCHOBHBIX  METOAA  pEUICHHs JIOTapU(PMHUYECKHX  ypaBHEHUI: 2
YpPaBHeHMUH, (GyHKIMOHATBHO-TPAQUUECKUI, METOJ] MOTCHLUHUPOBAHUS, METOJ 2
HEpPaBeHCTBA BBEJICHUS HOBOW mepeMeHHOU. [Ipocreifmue norapupmMudeckue
HEPABEHCTBA.
Tema 2.7 Jlorapupmbl B | CogepskaHue y4eOHOI0 MaTepuaia 2 JInunoctHsle,
NpHupoJe U TEXHUKE ITpumenenue norapudma. Jlorapupmuueckas cnupanp B npupoze. Ee 2 MeTanpeIMETHBIE U
MaTeMaTHYECKHUE CBOICTBA IpeIMETHbIE
Tema 2.8 Pemnenue Coaep:xanue yueOHOro MaTepHuaJia 6 KOMIIETEHLINY B
3aaa4. Crenennas, Crenennasi, mokaszatenbHas U jorapudmuyeckas ¢pyHkuuu. Pemenne 2 COOTBETCTBUMU C
NoKa3aTeJIbHasI ypaBHEHUH U NPOCTEUIINX HEPABEHCTB ®I'OC cpennero
JorapupmMuyeckas IpakTuyeckoe 3anaTue Ne 3 Mccnenosanue dynkuun. IlocTpoenue obmuiero oOpa3oBanusl,
pynkuun u mnpeobOpa3oBaHus rpadukoB (YHKIUNA C UCHOIB30BAHUEM HUX YTBEPKIACHHOIO
CBONCTB. IPUKA30M
Pa3nea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUUH 30 Munucrepcrsa
Tema 3.1 Coaep:xanue y4eOHOro MaTepHuaJia 4 00pa3oBaHus 1 HAYKH
Tpuronomerpuyeckue Panmnannas mepa yria. [ToBOpOT TOYKM BOKpYr Hayajia KOOpPIMHAT. 2 P® ot 17.05.2012 Ne
GyHKknun Omnpenenenne cuHyca, KOCHHYCa, TaHI€HCA W KOTAHIEHCAa. 3HAKU 413
NMPOU3BOJILHOIO YyIJIa, CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAaHT€HCa 110 YETBEPTSIM.
yuciaa 3aBUCHUMOCTb ~ MEXKIY CHHYCOM, KOCHHYCOM, TAaHI€HCOM U 2
KOTaHT'€HCOM OJIHOTO U TOTO ke yria
Tema 3.2 OcHoBHBIC Coaepxkanue y1eOHOro MaTepuaa 6
TPUTOHOMETPUYeCKHue OCHOBHbBIE TPUTOHOMETPUYECKHE TOXJAeCTBA. DOPMYINBI CIIOKEHUS. 2
TOK/AECTBA. CuHyC, KOCHHYC, TaHT€HC U KOTAaHI'€HC YIJIOB O U — o. DopMyiibl
IIpeoGpasoBanus IIPUBEJICHUS.
NPOCTEeHIIUX ®opMyibl ABOHHOTO yria. opmyiibl OJOBUHHOIO yria. 2
TPUTOHOMETPUYECKUX [IpeoOpa3oBaHnre CyMMbl TPUTOHOMETpUYECKUX  (YHKIUH B 2
BbIPA:KEHHIl. npousBezeHue. [IpeobpasoBanue npousBeIeHUs] TPUTOHOMETPHUECKUX
GyHKIUHI B CymMMYy.
Tema 3.3 Coaepxanue yueOHOro MaTepuaia 6
Tpuronomerpnueckue O6nacTh ornpenenaeHus ¥ MHOKECTBO 3HAYEHHH TPUTOHOMETPHUUECKUX 2
(¢yHKuMHu, NX cBoMicTBa U | QYHKITHI. YérHocTs, HEYETHOCTD, [IEPUOJUYHOCTD
rpadpuxu TPUTOHOMETPUYECKHUX (QYHKIIHH.
CaoiicTBa u rpaduku GyHKIMHA y = CcOS X, y = sin X, y = tg X, y = ctg X. 2

CxkaTue U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUH.
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ITpeoOpa3oBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKITUI 2
Tema 3.4 O0paTHbIe Copep:kaHue y4eOHOIro MaTepuaa 4
TPUTOHOMETPHYeCKHe APKCHHYC, apKKOCHHYC, apKTAaHT€HC M aPKKOTAHTEHC YHCIIA. 2
GyHKIHH OOGparHbie TpUroHoMeTpuueckue GyHKIMU. VX cBoMCTBa U TpaduKH. 2 Jln4aHOCTHBIE,
Tema 3.5 Coaeprxanue yueOHOIro MaTepuaJa 6 METAIPCAMETHRIC 1
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X 2 HPCAMCTHBIC
YPaBHEHHUS U —a. KOMIICTCHIINU B
HepaBeHCTBa Perrtenne  TPUTOHOMETPHYCCKHX  YPaBHEHHH  OCHOBHBIX  THIIOB: 2 COOTBCTCTBHH C
NPOCTEHININEe TPUTOHOMETPUYECKUE YPAaBHEHHUS, CBOJSIIMECS K ®I'OC cpennero
KBaJIpaTHBIM., pEIIaeMbIC Pa3JI0KEHUEM Ha MHOXKHUTEIH, OJJHOPOTHBIC. obmero o6pasoBanus,
ITpocTeiilye TPUrOHOMETPUYIECKHE HEPABEHCTBA. 2 YTBCPKICHHOTO
Tema 3.6 Pemenue Copep:kanue yueGHOro MaTepuaJa 4 TprKasoM
3a1a4. OCHOBBI [Ipeobpa3oBaHre  TPUTOHOMETPUYECKUX  BBIpaKeHUH. Pemienue 2 MuHuCTepCTBa
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YpPAaBHEHWH W HEPABEHCTB, B TOM YHUCIIE C 06pa3oBaHHs 1 HAYKH
Tpuronomerpuueckue MCIOJIb30BaHUEM CBOMCTB (DyHKUIUN P® or 17.05.2012 Ne
byHxkuuu IIpakTnueckoe 3ansaTHe Ne 4 OCHOBHbIE NOHSATHUS TPUTOHOMETPHH. 2 413
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCTBA. Perienue 3agau
Pa3nes 4. DjieMeHTBI TeOPUH BePOSITHOCTEH
Tema 4.1 CoObITHE, Coaepxanue y4eOHOro MaTepuaa 8
BEPOSITHOCTH COOBITHS. DneMeHTh KOMOUHATOPUKH (pa3MeIlleHusl, IepPeCTaHOBKHU, COUETAHNUs). 2
Cnoxenne M yMHOKEHHE | Cobprris. Bumsl coObrThii. Kitaccuaeckoe omnpesieieHie BeposSTHOCTH 2
BEPOsATHOCTEH coObITHs. TeopeMbl C10KEHUs BEPOSITHOCTEN. Y CIIOBHAs! BEPOSTHOCTb.
3aBucMMBIE W HE3aBUCUMBIE COOBITHS. TeopeMbl YMHOXKECHUS 2
BEpOSATHOCTEH. BbruncieHue BEpOSTHOCTH COOBITHS C MPUMEHEHHEM
(bopMys1 KOMOMHATOPHKHU.
Pemenne 3agay  Ha KJIACCHMYECKOE OINpEAETICHHE BEPOSTHOCTH. 2
Penrenue 3a1a4 Ha TEOPEMBI CIIOKEHHSI H YMHOKEHHS BEPOSTHOCTEHA.
IIpomexyTouynas arrecranusi: Apyrue ¢(opMbl KOHTPOJS (CpelHHH 0a/J MO TeKyLIUM
OLIEHKAM YCIIeBaAeMOCTH)
2 cemecTp 150
Tema 4.2 BepositHocTh B | Conep:xanue yueOHOro marepuaJjia 6
npodeccHoHAIBHBIX ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE
3ajavax OTHOcHTeNbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOWYMBOCTH. 2
Cratuctuueckoe orpezeseHne BepoaTHOCTH. OIEHKa BEpPOSTHOCTH 2

CcOOBITHSA
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IIpakTnyeckoe 3ansaTHe Ne 5 Pemenue npakTH4eCKMX 3aJad Ha 2
HAXO0XJCHUE BEPOSITHOCTH COOBITUS U  YHUCIOBBIX XapaKTEPUCTHK
JIMCKPETHOM CIy4aiiHON BEJIUYUHBI.
Paszjnen 5. IlpousBoaHasi u nepBoodpa3Hasi pyHKIUM 50
Tema 5.1 Coaeprxanue yueOHOro MaTepuasa 8
ITocnexoBaresIbHOCTH. UwucoBble MOCIEAOBATSIBHOCTU: OMpPENCICHUE, CIIOCOOBI 3aaHusl, 8 JIngHOCTHEIE,
IlonsiTHe npexnesa BUJIBI. Apr(MeTHYecKas U TeOMeTpUYecKast POrpPECCUH, HX CYMMBI. METanpeaMETHbIE U
[TocnenoBarenbHOCTh Kak (YHKIMS HATypaJlbHOTO apryMEHTa. 2 OpEeAMCTHBIC
CymmupoBanue TmoclefoBareabHoCcTeld. beckoHedHo Oonbline u KOMIIETEHIIVH B
OECKOHEYHO MaJIble BEJIMYUHBIL. COOTBETCTBUU C
[Tonstnue o npepene mnocneaoBarenpbHocTU. [loHsATHE mNpenena 2 ®I'OC cpennero
(YHKIMK B TOUKE. oOmrero oopa3oBaHusl,
OcHOBHOM croco0 BBIUHCIIEHUSA MIPEICIIOB. ITousTue 2 YTBCPXKACHHOTO
HEOIPEHAECICHHOCTH. MIpHUKasoM
Tema 5.2 IousiTue Conep:xaHue y4eOHOro MaTepuaJia 6 Munncrepcrsa
npou3BoHoi. Popmyisl | [Ipupamenue aprymenta. [Ipupamenue hyHkimm. 2 00pasoBaHis 1 HayKu
H npaBuJa 3amaun, NPUBOISAIIKME K MOHATHIO Npou3BoaHOU. Ormpeenenue 2 PO or 17.05.2012 Ne
nuppepennnpoBanus MIPOM3BOTHOM. AJITOPUTM OTHICKAHUS ITPOU3BOIHOM. 413
@opmynel  auddepenuupoBanus. IlpaBuna nuddepeHpoBaHus. 2
[Ipon3Bo/IHBIE BBICIINX MOPSIIKOB.
Tema 5.3 Coaep:xaHue yueOHOro MaTepuaJia 6
I'eomeTpu4yeckuii u I'eomerpuueckuil u ¢puzndeckuit cMpica npou3BogHON. OnpeaeneHue 2
(puznyeckuii cMbICT KacarelnbHOU K rpaduky QyHKIUU.
NPOHU3BOAHOM AJNTOpPUTM COCTaBIICHHUSI YPaBHEHHsI KacaTelbHOHN K rpaduKky GyHKIIUU 2
y=f(x).
HaxoxneHue ckopocTd [uis mpoliecca, 3aJaHHOro (opMmysiaod Hu 2
rpadUKoM.
Tema 5.4 Ilonsitue o Coaeprxanue yueOHOro MaTepuaa 8
HENMpEPLIBHOCTH [ToHsTHE HENPEPHIBHON QYHKIIUH. 2
$ynkumn. Merox CaoiicTBa HenpepblBHON PpyHKINU. CBSI3b MEXKIY HENPEPHIBHOCTHIO U 2
HHTEpBAJI0B (G QepeHIUPYEeMOCThIO (PYHKIIUHU B TOUKE. 2
ANTOpPUTM PELICHHS] HEPABEHCTB METOJIOM MHTEPBAJIOB. 2
Tema 5.5. UccaenoBanue | Conep:kanue ydueOHOro Mmarepuasia 6
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¢yHknmii 1 nocrpoenne | Bo3pacranue u yObIBaHME (YHKLMH, COOTBETCTBHE BO3pACTaHUs H 2
rpaguKos. yObIBaHMA (DYHKIIMU 3HAKY IPOU3BOAHON. DKCTpeMyM (PyHKIMH.
3azayM Ha MakCUMyM M MHUHUMYM. BBIIIYKIOCTb, BOTHYTOCTb, TOYKH 2
neperuoa.
Anroput™m wuccienoBaHus (YHKIIMM M TOCTpOEHHUs ee rpaduka c 2
ITOMOUIBI0 IPOU3BOJHOM.
Tema 5.6 Haxoxaenue Conep:kanue y4eOHOro MaTepuaa 4
ONTUMAJIBLHOIO IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME
pesyabrara ¢ noMombio | HauMenbiiee u HauGosbinee 3HadeHue QyHkuuun. Ilpumenenue 2
NPOU3BO/HOMH B NPOU3BOJHOW /S  OTHICKAHMS HAWOONBIIEr0 M HAMMEHBIIErO
NPAKTHYEeCKHUX 32a49aX | 3HAYCHUIl HeNIPEPhIBHOM (DYHKIIMU Ha OTPE3KE.
IIpakTnueckoe 3anaTue Ne 6 IlocnenoBatensHoctu. [IponsBoHas. 2
Tema 5.7 Coaep:xanue y4eOHOro MaTepHuaJia 4
IlepBooGpa3nasn [lonatue mnepBooOpa3Hoii W wmHTerpana g GyHKOUA — y=f(X). 2 JlnuHoCTHBIE,
(pyHknun. Heomnpenenennsiit  uHterpan. Tabmuna unTerpanoB. CBoiicTBa MeETanpeIMETHBIE U
Heonpenesennbiii HEOINPEEIEHHBIX UHTETPAJIOB. peIMEeTHbIE
HHTErpaJj W3yuenne mnpaBwiia BBIYMCIEHUS IepBOOOpa3HON. Brluncnenue 2 KOMIIETCHIIVH B
HEOINPEEIEHHBIX UHTETPAJIOB. COOTBETCTBUHU C
Tema 5.8 Onpenesnennniii | Conepskanne yaeGHOro MaTepuasia 4 ®I'OC cpennero
uHTerpasa. ®opmyaa [Tonarue onpenenéHHoro uuTerpana. ['eomerpuueckuil u puzndeckuit 2 obrero 0opasoBaHms,
Hrbrorona — JleitOnuna. CMBICH  OmpeneieHHoro uHTerpasa. (CBolcTBa  ONpeAeeHHBIX YTBEPKICHHOIO
ILnomans UHTErpajioB. BrluncineHue omnpeneieHHblx uHTerpanoB. Popmyna HpUKa3sOM
KPHUBOJHMHEHHOU Herotona — JleitOHuna. Munucrepcrsa
Tpaneuuu. Pemenue 3a1a4 Ha npuMeHEHNE UHTErPAJIA Il BBIYMCIIEHUS TUIOIIAIN 2 00pa3oBaHus U HAYKH
KPHUBOJIMHEWHOMN TPANELMH. P® o1 17.05.2012 Ne
Tema 5.9 Pemienune Coaepxkanue y1eOHOro MaTepuaa 4 413
3agay. IIpousBoanas u ®opmynsl 1 npaBwia qudpdepenunponanus. Mccnenoanue GpyHKIui 2
nepsoodpasHasi C momolIpl0 npou3BogHONH. Haubombiiee M HauMeHbIIee 3HAYECHUS
pyHkumuu. ¢byukmn. Beruncnenue nepsooOpaznoil. [Ipumenenne nepBoobpazHoit
IpakTuyeckoe 3ansitue Ne 7 I[lepBooOpasnas u unrerpain. Gopmyna 2
HeroTona-Jleiibnuna.
Pasnen 6. Koopaunarsl  BeKTOpPSBI B pocTpaHcTBe. IIpsivMble M MJ10CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcHOBHBIE | Conep:xanue yue6Horo marepuaia 6
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MOHATHS CTEPEeOMEeTPHUH.
KoopanHatbl 1 BEeKTOPbI
B IIPOCTPAHCTBE

OcHoBHbIE MOHATUA cTepeoMeTpuu. Touku, MpsSMbIE U IIOCKOCTH
(cmocoObl  3amanus). IlpsmoyromnbHas cucreMa KOOpAMHAT B
npoctpaHcTBe. Bekropsl B mpoctpaHcTBe. PopMyisia pacCcTOSHUS
MeXy IByMs Toukamu. JlinHa BekTopa. Buabl BEeKTOpOB.

ITocTpoeHne BeKTOpa B CUCTEME KOOpAMHAT. JIMHENHbIE Onepanuu Haj 2
BEKTOpaMH (YMHOXEHHE BEKTOPa Ha YUCIIO, CII0)KEHUE U BbIUUTAHUE
BEeKTOpOB). CKaJIsIpHOE TPOU3BEJICHNUE BEKTOPOB.
[Ipocreiimue 3aga4u B KOOpIUHATAX. 2
Tema 6.2. IIpsimasi u Coaeprxanue yueOHOIro MaTepuaJa 6
IUIOCKOCTh B OcHOBHBIE CBOMCTBA INIOCKOCTH. B3anMHOE pacrnosoKeHue NpsiMbIX B 2
NPOCTPAHCTBe. npoctpanctie. [lepecekaromniyecs, napajiesbHbIE U CKPELMBAIOLINECS
IIpSIMBIE.
Yron Mexay nNpsMbIMH B IpocTpaHcTBe. llepneHAuKyIspHOCTh 2
npsMbIX. Pacrionoxenue npsmbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Touka nepecedenus NpsAMON U IUIOCKOCTH, IPUHAUIEKHOCTD MIPSIMON 2
110cKOCTH. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 6.3. Coaep:xanue y4eOHOIro MaTepHuaJia 6
[MapaiesbHOCTH [Tapanmnensubie mpsiMas W wiIockocTh. Ompenenenue. [Ipusnak. 2
NPSAMBIX, IPAMON 1 CpolicTBa. YT0oJ MEXy CKPEIIUBAIOUIUMHUCS MPSMBIMH. JInuHocTHBIE,
NJI0CKOCTH, IIOCKOCTEH [TapamiensHble miockoctu. Onpenenenue. [IpuszHak. CBolicTBa. 2 MCTaINpCIMCTHBIC 1
[TpunokeHrne BEKTOPHOHN anreOpbl K PEIIEHUI0 33aJad Ha NPSIMYIO0 U 2 IIPEAMETHBIC
IUIOCKOCTh B TPOCTPAHCTBE (MapajuIebHOCTh JIBYX IPSMBIX, KOMIIETCHIIVH B
MapaJUIEIbHOCTh JBYX IUIOCKOCTEH, MapaJuIeIbHOCTh NPSIMOM U COOTBECTCTBUH C
TJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Conep:xaHue yueOHOro MaTepuaJia 4 ob1ero o0pasoBaHusl,
IlepneHAUKYAAPHOCTH IlepnenqukynsapHsie IIpsIMBIE. [TapamiensHbie IIpsIMBIE, 2 YTBEPKICHHOIO
NPAMBIX, IPAMOH U MEPNEHIUKYJSIPHBIE K IUIOCKOCTU. IIpu3HaK neprneHauKyIspHOCTH 1IPHKa3OM
IJIOCKOCTH, IUIOCKOCTEH | TIPSAMOIA U IJIOCKOCTH. Munncrepcrsa
IpunoxkeHre BEKTOPHOM anreOpbl K PENICHHI0 3a/1a4 Ha MPSAMYI0 U 2 00bpa3oBaHKs U HAYKH
IUIOCKOCTh B TPOCTPAHCTBE (NEPNEHAUKYJISIPHOCTD IBYX MPSAMBIX, P® ot 17.05.2012 Ne
MEPNEeHIUKYISIPHOCTh  JBYX  IUIOCKOCTEHM, MepHneHANKYISIPHOCTh 413
IIPSIMON U TUIOCKOCTH).
Tema 6.5. Conep:xxaHue yueOHOro MaTepuaJa 6
Iepnenaukyasp u [lepnennukynsp u HakjIOHHas. Teopema O TpexX MEPHEHIUKYISIPAX. 2

HakJiOHHadA. Teopema o

Yron MCKIAY HpﬂMOﬁ U IJIOCKOCTBhIO. YTONI MCKAY MIIOCKOCTSMHU.
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TpexX nepneHIuKyJsipax.
JAByrpanHbiii yroJ.

JByrpansbsii yroia. IlepnenaukyisipHble IIIOCKOCTH. PaccrosHus B
IIPOCTPAHCTBE.

[IpunoxeHue BEKTOpHOW anreOpbl K pEIIEHUIO 3a7ady Ha NPAMYI0 U 2
IJIOCKOCTh B MPOCTPAHCTBE (Yrosl MEXIY ABYMS IUIOCKOCTSMHM, Yrojl
MEXY ABYMS IPSMBIMHU, YTOJI MEXY IPSIMOI U INIOCKOCTBIO)
Tema 6.6. IIpsimble u Coaeprxanue yueOHOro MaTepuasa 2
IJIOCKOCTH B IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COleP/KAHME
NPaKTHYeCKHUX 3aJa4ax | B3aumnoe pacnonoxeHnue npsMeix B npocrpaHcTse. [lapannenbHoCTh 2
IPSMOii u IUIOCKOCTH, HapaieIbHOCTh IUIOCKOCTEH,
MEPICHANKYISIPHOCTh  IUIOCKOCTEW. PacmosiokeHne mnpsmbeiX U
IUIOCKOCTEH B OKPYKAOLeM MUpe (IIpUPOJIe, ApXUTEKTYpE, TEXHUKE).
Tema 6.7 Pemienue Coaep:xaHue yueOHOro MaTepuaJia 4
3apad4. llpsimble n PacnionoxkeHne  OpsMbIX M IJIOCKOCTE B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsapHOCTh W NapalieIbHOCTh NPSAMBIX U IUIOCKOCTEH.
1 BEKTOPBI B JlekapTOBbI KOOPIMHATHI B MPOCTPAHCTBE. BEKTOPHI B MpOCTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue M BbIYUTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YUCIIO.
KoopauHaTsl BeKTOpa
IIpakTnueckoe 3ansaTe Ne 8 Koopaunarel u BekTopsl. [Ipsimbie u 2
IIJIOCKOCTH B IIPOCTPAHCTBE.
Pa3znen 7. MHOTOrpaHHHUKHM M TeJIa BpalleHUs 30
Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJia 6 JInuHoCTHBIE,
MHororpaHHUKH. MHoOrorpaHHMKH - OCHOBHbIE MOHATHA. [Ipu3Ma (HakioHHas, npsmas, 2 MCTaIlpCIMCTHBIC U
IIpusma, MIpaBWIbHASA) U €€ AIIEMEHTHI. HNPEIMETHBIC
napaJjiesjenumnes, Kyo, [Tapamnenenunen. CBoicTBa MNPSAMOYTOJIBHOIO NapauIeICIUIENA. 2 KOMIICTCHIINH B
NUpPaMHUIA U UX cedenns | Kyo. COOTBETCTBUHU C
IMupamuma u e€ symeMeHThl. [IpaBuibHAs MHpaMuia, €€ CBOMCTBA. 2 ®I'OC cpennero
YceueHHas nupamuaa, €€ CBOMCTBA. obmuiero oOpa3oBaHusl,
Tema 7.2 Conepxanne y4e0HOr0 MaTepuasia 4 YTBEPKACHHOTO
IpaBuiIbHbIE I[1omans MOBEPXHOCTH MHOTOIPAaHHMKOB. IIpocTeiimme KoMOMHALMH 2 TIprKasoM
MHOIOTPAHHHKH B MHOTOTPaHHUKOB. BBIUKCIIEHHE 3]IEMEHTOB TIPOCTPAHCTBEHHBIX QHUTYD Munucrepersa
JKM3HH (p&6pa, nuaroHasu, yrisl). 06pasoBaHuA M HAYKH
IIpaBriIbHBIE MHOTOIPaHHUKH. 2 P® or 17.05.2012 Ne
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaa 6 413
Huamnap, konyc, map u | Hunuaap, xonyc, chepa u map. OCHOBHBIE CBOMCTBa MPSIMOIO 2

HX CCUCHUA

KpYToBOI'0 HWJIMHAPA, IPAMOT'0 KPYIroOBOT'O KOHYCA.
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N300pakenne Ten BpamieHuss Ha IutockoctH. IIpencraBinenue o0 2
YCEUEHHOM KOHYCE.
Ceuenust koHyca (IapajuleIbHOE OCHOBAHMIO M IPOXOSIIEE Yepes3 2
BEpIIMHY), CEYCHMs LMIUHApa (MapajyielbHO M MEepPHeHAUKYIIPHO
OCH), CEYEHUSIX I1apa.
Pa3Béprka nunmHapa u KoHyca.
Tema 7.4 Coaeprxanue yueOHOro MaTepuaJa 6
ITnomanu mosepxuocrer | [lnomanps nmoBepxHocTH HuiIuHApa. [lmomanas MOBEpXHOCTH KOHYCA, 2
Tes1 BpameHusi. O0beMbl | yceu€HHOTO KOHYCA.
MHOIOrpaHHMKOB U TeJl | [Tnomane nosepxHoctu chepsl u e€ yacteir. OO6beMbl. OCHOBHBIE 2
BpallCHUs. NOHATHS U cBOMcTBa. OOBEM NPSAMOYTOJIBHOIO MapajuleIenuIea.
O6bem kyba. OObeMbl mpsMoOil mpu3Mmbl W HuIHHIApA. OOBEMBI 2
nupamuibl 1 Konyca. OobeM miapa.
Tema 7.5 Coaep:xanue y4eOHOro MaTepHuaJia 4
IIpumepel cummerpuii B | [loHsiTHE O CcUMMETpuM B HPOCTPAHCTBE (LIEHTpaslbHAs, OCEBas, 2
npodeccuu. 3epKajbHas).
OO0o001eHrne MpeAcTaBICHU O MpaBWIbHBIX ~ MHOI'OIPAaHHUKAX 2
(Tetpasnmp, KyO, OKTadap, moaeka’np, uKocadap). [Ipumepsr
CUMMETpuil B ipodeccu.
Tema 7.6 Conep:xanue yueOHOro Marepuasa 4
Haxoxnenue 00bemoB, ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COICPKAHUE
IVI0IA1eH MOBEPXHOCTH | MHororpanHuku. Terma ¥ TOBEPXHOCTH BpamieHus. [Lmomaau 2
MHOIOIPAHHHMKOB M TeJl | MOBepXHOCTe Ten BpameHus. OObeMbl M IUIOLIAJU TOBEPXHOCTH
BpallleHUus B MHOTOTPaHHUKOB U T€J BpalCHHs
npakTuieckux 3agavdax | [Ipakrudeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEPXHOCTH 2 JInuHoCTHBIE,
BpaieHus. Mi3Mepenust B reomeTpuu. MeTanpeaIMeTHbIE U
Pasnen 8. /luckperHas ciayyaiiHasi BeJIMYMHA. JJIeMEHThI MATEMATHYECKON CTATHCTUKH. 12 NpEIMETHBIE
Tema 8.1 uckpeTHas Coep:kanue yueOHOro MaTepHaja 6 KOMIICTCHIINH B
cay4daiiHasi BeJIMYMHA, CrnyuaiiHele BenuuuHbl. Buael ciydaiiHbIx BennunH. OmnpezneneHue 2 COOTBCTCTBIHM C
3aKOH ee pacnpeeJenusl | TUCKPETHOW  COydaifHOW  BENMYMHEL.  3aKOH  paclpesieseHHus 2 PI'OC cpennero
JUCKPETHON CIIy4alHOM BeNWYMHBL. Ee 4KCIIOBBIE XapaKTEPUCTHUKHU. 2 obmiero obpasoBanus,
[TonsiTre o 3akoHe OOJIBLINX YHCET. YTBEPAKACHHOTO
Tema 8.2 3anauu Copep:kaHue y4eOHOIro MaTepuaJa 6 TPHKA3OM
. = MunucrepcTBa
MaTeMaTH4eCKOi OcHOBHbIE  TOHATUS  MaTeMAaTUYECKOM  CTATUCTHKHU.  3aJayu 2

00pa3oBaHMs U HAYKH
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CTATHCTHKH MaTeMaTH4ecKoi cratuctuku. [lepBuyHas 00pabOTKa CTATUCTHYECKUX 2
TaHHBIX. YHWCIIOBBIE XapaKTEPHCTHKH (TeHEpanbHas COBOKYITHOCTH,
BEIOOpKA, cpeaHee apudMeTHdyeckoe, MoOJa, MeEAHWaHa, pa3Max, 2
mucnepcus). IlpencraBnenwe nmansHeix. Pabora ¢ Tabnunamu,
rpaduKamMu, JHarpaMMamH.

KouncyabTanus 6

IIpoMe:kyTOUHAsI aTTECTALUS . IK3aMeH 12

Bcero mo fucuuminge: 252

P® ot 17.05.2012 Ne
413
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM IMCIUTIIUHbI:

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 MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIELMAJIM3UPOBaHHAsA MeOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarOuXcsl);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HAIJISAHBIE  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¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiitr, 2022.- 40lc.-
(ITpodeccronanpHOE 0Opa3oBanme) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x .
Y.1: yue6. mocobue mana CIIO /H.B. boromonos.- 11-e uzn., mepepad. u gom.- M.:
FOpaiit, 2022.- 326¢.- (ITpodeccronanbaoe 00pazoBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo maremartuke. B 2-x u.
Y.2: yueb. mocodbue qs CITO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2022.- 251c¢.- (IIpodeccronanbaoe 06pa3oBanue). 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 uzm., ucnp. u aomn. — Mocksa: MU3narensctBo HOpaiir,
2022. — 280 c. — (IIpodeccuonanbuoe oopazoBanue) https://urait.ru
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauvana aHanuza: ydeOHOe mocoOue it
cpeadero TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ penieHusiMa B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aon. — Mocksa : M3narensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusamu B 2 4. Yactp 2 :
yueOHOe  TocoOmMe i1 CpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : U3narenscTBo HOpaidr,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

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

HNuTepHer-pecypcesnl

10.  www.fcior.edu.ru  (PenmepayibHbIi  IEHTp  HUHPOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Enunas xoyieknus 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

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

MeTtoauyeckue yka3aHusi [Jsi  OOyYamOIIHXCS 1O  OCBOEHHIO
AUCHUTITHHBI

13. Meroanueckne yKazaHUs s OOy4YalONIUXCS TI0  BBITIOJHEHUIO
MPAKTUYECKUX PaOOT.
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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/

4. KOHTPOJIb U OILIEHKA PE3YJLTATOB OCBOEHHWSI YUEBHOM

JACHUTIIAHBI

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

Pe3ysabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHME OOYYAIIIMMHUCSA POCCHHCKOH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOMPEICICHHIO;

- HAJIMYMEC MOTHUBAIMU K OOYUCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLui,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIMOHHOIO MHPOBO33PEHHS, IPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH
JKU3HEHHBIE I1JIaHbI;

- c(hOpMUPOBAHHOCTh MPEICTAaBICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUSA SIBJICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTHKH;

— TOHMMaHHE 3HAYUMOCTH MaTEMaTUKH JUIA  HAay4YHO-
TEXHHUUYECKOTO  Tporpecca, cHOpMHUPOBAHHOCTH  OTHOILIEHHS K
MaTeMaThKe KaK K 4YacTh OOIIeYeNIOBEUeCKOM KYyJIbTyphl depes
3HAKOMCTBO C HCTOPHEH  pa3BUTHS MaTEMaTUKH, 3BOJIIOIHUEH
MaTeMaTHYeCKUX HJIEH;

— pa3BUTHE JIOTUYECKOI'O MBIIUIEHUS, MPOCTPAHCTBEHHOIO

BOOOpa)KE€HUs, alITOPUTMHUECKON KYyIbTYphbl, KDUTUUHOCTH MBIIIICHUS
Ha YpOBHEe, HeoOXoaumoMm mais Oyaymed npodeccrnoHaIbHON
JEeSITeIbBHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJAJCHHE MATEMaTUYECKUMH 3HAaHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TOBCEJHEBHOW KH3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH MPO(ecCHOHATBHOTO
LUK, Ul TOJydyeHUs o0pa3oBaHUsA B 00JacTAX, HE TPeOYIOLIUX
yriIyOJIeHHON MaTeMaTu4ecKoi MOJATrOTOBKY;

— TOTOBHOCTb M CHOCOOHOCTh K 0OOpa30BaHHIO, B TOM YHCIIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpPEepPhIBHOMY OOPAa30BaHMIO KAK YCJIOBHIO YCHEIIHOM
npodecCHOHATBLHON 1 00IIECTBEHHOM 1EATEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCThH K CaMOCTOSITENIbHOI TBOPUYECKOM U

Tekyimuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
[IPAKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - 9K3aMeHa.

Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTal|y -
BBITIOJTHEHHE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHHKaMH B 00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIBHOCTH;

— OTHOUIEHHE K NpOPEeCCHOHANIBHON JESITeTbHOCTH Kak
BO3MOXXHOCTH  Y4acTHUSi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX POOIIEM;

MeTanpeaMeTHbIe:

- YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEIU ACSITEIIbHOCTU
U COCTABJIATh IUIAHBI JESATEIBHOCTH; CAMOCTOSITEIBHO OCYILECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;

- HCII0JIB30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKECHUS
MOCTaBJICHHBIX LIeJe U peanu3alud IUIAaHOB AESITebHOCTH; BbHIOUPAThH
YCIIELIHbIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

- yYMEHHE IPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOW JEATEIbHOCTH, YYUTBHIBATh MO3ULUU JPYTrUX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniats KOHPIUKTHL;

— BJIQJICHHE  HaBbIKAMU  [IO3HABaTeIbHOW,  y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM  JEeSTeNbHOCTH,  HaBBIKAMHU
paspelieHus npobieM; CIIOCOOHOCTh u TOTOBHOCTH K

CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIECHUs MPAaKTUYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS;

- FOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOSATENbHOM
UH(POPMALIMOHHO-TIO3HABATEIbHON JESATEIbHOCTH, BKIJIIOYAs yMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHUBaTb M HUHTEPHPETHPOBATH HHPOPMALIMIO, TOIYYaeMyl0 W3
pa3IMYHBIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO M3JaraTh CBOK TOYKY 3pEHUs, HCIOJIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIAJICHHE  HABBIKAMH
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, MX pPE3YyIbTaTOB M OCHOBAaHUM, T'paHUI]
CBOEr0 3HAHMSI U HE3HAHMsI, HOBBIX MTO3HABATEJIbHBIX 3a/la4 U CPECTB
JUTSL UX JOCTYOKEHHS,

- [EJIEYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUU pEIICHUH,
CO00pa3UTENbHOCTh W HWHTYHUIHS, Ppa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBiIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MUDa;

npeAMeTHbIE!

1) ymeHue omnepupoBaTh MOHATHUSIMH: OIpPEAETICHHE, aKCHOMa,
TEOpeMa,  CJIEJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
OPOTHBOIOJOXKHOE  YTBEpXKACHUE,  NPUBOIUTH  NPUMEPHl U
KOHTPIPUMEPHI, KCIIOJIB30BaTh METOJ MaTeMaTHYEeCKOW WHIYKIIHH;
NPOBOJIUTH JIOKA3aTENIbHBIE PACCYKICHHUS TPH pELICHWW 3ajad,
OILICHUBATh JIOTHYECKYIO NMPaBUIILHOCTh PACCyKICHUI;

2)  yMeHMe  ONepHpoBaTh  MOHATHIAMM: MHOX€ECTBO,
MOJIMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMM;, YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUlsl  ONHCaHWs  PeabHBIX
IPOLIECCOB U SIBJICHUI M MPH PEIICHUH 337ad, B TOM YUCIE U3 JPYTUX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaTh MNOHATUSAMH: Tpad, CBS3HBIM Tpad,
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JIepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CIOCO0AMHU; HMCIONIB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH MOHITHUSIMU: COYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETaHWH, YHCIO TEePEeCTaHOBOK; OMHOM
HeioroHa; ymMeHHe mpUMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUI peLIeHus 3a1ay;

5) yMeHue oneprupoBaTh NOHATHIMU: HATYpaJIbHOE YHUCIO, IeNI0e
YHCJI0, OCTaTOK MO MOYJO, PAllMOHAIBHOE YUCIIO, UPPALUOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIE€IUMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIee o0Iee KpaTHoe,
anroput™ EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C
[EeNbIM TI0Ka3aTejeM, KOPEHb HaTypalbHOH CTENeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢ JACHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTeleM, Jorapudm uuciaa, CHUHYC, KOCHHYC H
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallOHaJIbHbIE, UPPALMOHAIbHbIE, IOKAa3aTelbHbIE, CTETIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh ypaBHEHWs, HEPABEHCTBA H
CHCTEMBI C TMapaMeTpoOM; MPHUMEHSITh YpaBHEHHs, HEPaBEHCTBA, WX
CHCTEMBI Ul pPelIeHUs] MaTeMaTHYeCKUX 3aiad M 3a/1a4 U3 pa3IHyuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTtHass (yHKIUS, KOMIO3ULMA (QYHKIUH, JIHHEWHas
GyHKUMs, KBajpaTHuHass (QYHKIUS, CTelneHHas (QYHKIUS C LeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HCHOIb30BaTh I'papuKH
GYHKIMA Ui M3YYEHHUs TMPOIECCOB W 3aBHCHMOCTEH TpPU pEIIeHUH
3a[a4 U3 JPYrux y4eOHbIX MPEIMETOB U U3 PEeaJbHOM JKU3HU; BBIPAXKaTh
dopMyTaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTh (YHKUUH, TMEPHOAUYHOCTD
(GYHKIMHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIUH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOWCTBA U IpaduKu GYHKIUN JUId pelieHHs] ypaBHEHUH,
HEpaBEHCTB W 3aJad C NapameTrpamu; M300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEI0BATEIbHOCTD, apU(pMeTHdecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yYMEHHUE 3aJaBaTh IOCJIEAOBATEIBHOCTH, B TOM YHCJIE C TOMOIIBbIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHuMe omnepupoBaThb HNOHITHSIMM: HENPEPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BoaHAas (YHKIHMH, TEOMETPHUECKUH U (U3UYECKHA CMBICTT
IPOM3BOJHON, IIepBOOOpa3Hasi, ONpPEIENCHHbI HMHTErpal; yMeHue
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
IPOU3BOJHBIE CYMMBI, IPOMU3BEIEHHS, YaCTHOIO M KOMIIO3MLIUHU
(GyHKUMH, HAXOAWTH YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JJISl UCCIENOBAHUS (DYHKIMH, A7
HAXOXXJCHUA HAWJIYYIIEro pelleHHs B TNPUKIAIHBIX, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnnanbHbIX ypaBHEHUH;

11) ymeHue omnepupoBaTh IOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U QpTYMEHT KOMIUIEKCHOTO
yucia, (opmMa 3amUCcH  KOMIUIEKCHBIX 4YHcesl (reomMeTpuueckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apupMeTHuecKue JeHCTBUS C KOMIUIEKCHBIMH YHWCIIaMH; HPUBOJIUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudmeTnueckoe, MeauaHa, HaWOOJIbIIEE W HAWMMCHbBINCE 3HAYCHUS,
pasmax, AUCHepCcHsi, CTaHAAPTHOE OTKIOHEHHE JUI OIMCAHUS YUCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) yMeHHEe HaxOIUTh BEPOATHOCTH COOBITUI C UCIOJIB30BaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHus 3anad  (OpMYITbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATHAMH: CIIydailHas BeJIWYHHA, paclpelneeHne
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHnii; yMeHHE  HCIOJb30BaTh  CBOWCTBA  M3YUEHHBIX
pacripesiesieHuil 1711 pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUAMU: 3aKOH
OOJNBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHHN; yMEHHUE
NOPUBOANUTH TPUMEpPHl MPOSBICHHUA 3aKOHa OONBIIMX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

14) ymenue cBOOOHO ONEPUPOBATH MOHATUSAMH: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXAY NMPSMBIMHU, YTOJl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONEepUPOBATH MOHATUSAMHU: MHOTOIPAHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIbHBI ~ MHOTOTPAaHHHMK, TpU3Ma, NHpamMuga, ¢urypa u
MOBEPXHOCTh BpAIllEHUs, IMIMHAP, KOHYyC, map, cdepa, paszBepTka
MIOBEPXHOCTH, CEUEHHUs KOHyca M LWIMHApA, MapajuleJbHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaroasicst chepbl, HIWIMHIPA,
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KOHyCa, yMEHHE CTpPOUTh CEUYEHHE MHOIOrpaHHMKA, H300paxaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpeNieNIeHUs] N3y4aeMbIX (UIyp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX M
NPU3HAKAX T'€OMETPUUECKUX (UTYyp, 0OOCHOBBIBATH WJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHAMM: IUIOIIAMIb
¢uryper, o0beM (Urypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNnienunena, MUPaMuabl, MPU3MBI, IHIUHIPA, KOHYca, IIapa;
YMEHHUE HaXOJUTh OTHOILIEHHE 00BEMOB MOAOOHBIX (GUTYp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (UTYpbI, B TOM YHUCIIE B IPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpPOBATH MOHATHUSIMHU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, TPOM3BEIEHHE BEKTOpa Ha
YHCII0, PA3JIOKEHHE BEKTOpa IO 0a3ucy, CKalsIpHOE IPOU3BEICHUE,
BEKTOPDHOE  TNPOM3BEIEHUE, Yrojd MeXAy BEKTOpaMH; yMEHHE
UCTIOJIB30BAaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAECIUPOBATH pEAbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CHCTEMbI TI0 YCIIOBHIO 3aJaud, HCCIEAO0BaTh IOCTPOCHHBIE MOJENHU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe MOAETH C  TOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DELIaTh CBS3aHHBIE C HUMHU
NpaKTUYeCKHe 3a/ladd; COCTABISITH BEPOSTHOCTHYIO MOJACTh U
UHTEPIPETHPOBATh MOJYUYCHHBIM pe3yabTaT; pelarbh [PUKIaJHbIE
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymeHue BBIOMpATh TOAXOJSIIMA METOJ Ui PEIICHHS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIpUMEPBl  MAaTE€MaTUYECKUX OTKPBITHM pPOCCUHCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

Iloxka3zarejm M KPpUTEPUHU OLICHMBAHUA KOMIIETEHLIMI
[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, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHbIE CpeIcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUYHOM aTTeCcTAIMU: K3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX U MPOPEeCCHOHATBHBIX KOMIETCHINH, POIEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aIIaHI/II\/JI AOJDKHAa HPOBOJUTHECS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUsS BBIMIOJHEHHS 3aJaHUN JOJDKHA 00JaaaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OLICHHMBAHMS BBIIOJHEHUS 3aJaHAi  JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCHMOIl OT o0coOeHHOocTell NpodecCHOHANbHOM OpHEeHTalMW WIM IpeInoYTeHUui
IpenojiaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METOJ], pacueTa CBOJIHBIX OallIOB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLICHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJly:

Onenka Konu4yecTBo 021108, HAOpaHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYECKOI 0
3alaHusl, CPeIHUH 0aJJ1 MO UTOraM aTTecTAlMHU

OreHka 5 «OTIIHYHO» 4,6-5
Orenka 4 «XOpOoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrneHka 2 «HEYIOBJIETBOPUTEIBLHOY <29

1.3 . KOHTpPO/IbHO-OLICHOYHBIE CPeACTBA
3ananue:

1.OTBeTUTH Ha BONPOCHI (2 BOmpoca).

2. BemomHuTh npaktrdeckoe 3ananue (1 3amanue).

IIpumepHbIe BONPOCHI ISl cODeceT0BAHUS
1. Ilensle U panOHAILHBIC YHCIA.

2. JleWiCTBUTEIbHBIC YHCIIA.

3. IIpuGnuxeHHbIC BEIYUCICHHUS.
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KommiekcHsle uncna.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHu ¢ paloHaJIbHBIMU IOKa3aTeNIIMU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, MX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa 0rapr@mMoB.

11. Jlorapudm. Jlecaruanpie U HATypaIbHBIC JTOTapU(MBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiicTBuii ¢ morapudmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHme CTENEHHBIX U MOKA3aTEIbHBIX BRIPAKCHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JTOTAPUPMUUCCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC YHCIA.

20. 3HakW, YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (QYHKLUH.

21. TpuroHomerpuyeckue (yHKIIUN YUCIOBOTO apTyMEHTA.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl MPUBEICHHUS.

24. ®opmMyInbl CI0XKEHHUS.

25. CuHYC ¥ KOCHHYC ABOHHOTO yriia. DopMysibl HOJIOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEACHUE.

27. TIpeobpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKIX (DYHKIIUN B CyMMY.

28. IIpeobOpa3oBaHusi NMPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPUYECKHX (QYHKIUI dYepe3 TaHTEHC IOJIOBUHHOTO
apryMeHTa.

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

31. IIpocreiine TPUTOHOMETPUYECKHE YPaBHEHHUS.

32. Ilpocreiimme TpPUTOHOMETPUYECKIE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe ONpeneneHuss U MHOXKECTBO
3HAYEHUMN.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. [loctpoenme rpadukoB (QYyHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynknuu. CBoiicTBa PyHKINH.

37. ®OyHkuuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OrPAaHMYEHHOCTb,
EPUOTNIHOCTb.

38. ®ynkuuu. IIpoMexxyTku Bo3pacTaHuss U yObIBaHHs, HauOoJsplee U
HaMMEHbIIIee 3HAYCHUS, TOUKU IKCTpeMyMa. [ padudeckast HHTEpIpeTarus.

39. Crnoxnas ¢yHkuus (koMno3uuusi). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

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

41. Obpatnble ¢pyHkuu. O6nacTe onpezaeneHuss U 00JacTh 3HAUCHUH O0OpaTHOM
byHKINN.

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

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapubmMuyeckue ypaBHEHHs U HEPABEHCTBA.

45. TlokazatenbHasi PyHKIUS, €€ CBOMCTBA U TpaduK.

46. IlokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA.

47. Crenennast QpyHKIMs, ee cBOiicTBa U rpaduk.

ROo~NOo A~
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48. YpaBHEHUS M HEPABEHCTBA CTETICHHOM (DYHKIIMH.

49. OOGnacTh omnpeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6usacTp onpeaeieHuss 1 MHOKECTBO 3HAYCHUH (DYHKIIUH Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6usactp onpeneneHUs U MHOKECTBO 3HaueHUN GyHKIuM )= {gX, e€ cBoicTBa
u rpaduxk.

52. O06sacTpb onpeAesieHus] 1 MHOKECTBO 3HaueHUN (pyHKIMU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CUMMETpPHS OTHOCHUTEIBHO OCei
KOOP/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpazoBanus rpadukoB ¢yHKuA. CUMMETpUS OTHOCHTEIHHO Hauaia
KOOpJMHAT.

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

57. Tlpeobpa3oBanus rpadukoB (yHKIUA. PacTsbkeHue W CKaTUE BIOJb OCeH
KOOpJMHAT.

58. VYpaBHenus. PaBHOCMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE IPHUEMBI UX PEILICHUSI.

60. Cucremsl ypaBHeHUH. PABHOCHIIBHOCTD CUCTEM ypaBHEHHH.

61. Cuctemsl ypaBHeHU. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIE TPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpagukoB (HYHKIMU TMPU pEIICHUH YPAaBHEHHHA U
HEpPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

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

67. V300paxeHue Ha KOOPAMHATHON MJIIOCKOCTH MHOXECTBA PELLICHUI HEPABEHCTB
C IByMsI TIEPEMEHHBIMHU 1 UX CHCTEM.

68.  CrocoObl 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

69. CymMMupoBaHUe TIOCTIEI0BATEIBHOCTEH.

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

71. [TonsiTre 0 MPoU3BOAHON QYHKINH, €€ PUNUYECKUN CMBICI.

72. VYpaBHeHHEe KacaTeIbHOW U HOpMaH K TpaduKy (QyHKIHH.

73. [Ipon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

74.  IIpon3Bo/HBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

75. [IpuMeHeHne MPOW3BOJHOM K HCCIEIOBAHUIO (DYHKIIMH M TIOCTPOCHHUIO
rpauKoB.

76. [Ipumepsbl UCHOIB30BaHUS MPOU3BOAHON JUIsl HAXOXKJIEHUS HAWUITYYIIETo
peleHNs B IPUKIIAJAHBIX 3a/1a4ax.

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

78. Bropas mpomsBogHas, ee dusumueckuii cmbica. Haxoxxmenue yckopeHUs
JUIs TIpoliecca, 3aJaHHOTO (JOPMYIIOi U TpaprKOM.

79. [TepBooOpasnas u uHTerpan. CBoiCTBa.

80.  Tabnuua nepBooOpa3HBIX.

81. OnpeneneHHbld MHTETpaj, OCHOBHBIE CBOMCTBA M €ro I€OMETPUUYECKUU
cmbicit. opmyna Herorona—IJleiibnuma.

82. IIpuMeHeHMe ONpeAeseHHOr0 MHTerpaja Al HaXOXKICHUS IUIOIIAAU

KPUBOJIMHEHHOM TpPaIlCLIUH.
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83. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemienus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma HeroToHa. CBOiCcTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.

86. Tpeyronsuuk Ilackars.

87. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSTHOCTEH.

88. [Ipencrarnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, TpadQUKH)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapamiensHOCTh MPSIMON U IJIOCKOCTH.

91.  IlapamnenbHOCTh MIIOCKOCTEH.

92. [lepnieHIUKYNSPHOCTD MPSMON U MIIOCKOCTH.

93.  IlepneHauKYIsIp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYron Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETPHS

OTHOCHUTEJIBHO MJIOCKOCTH.

100. Mmuororpannuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

101. [Ipusma. Ilpsamas u HakiaoHHas npusMma. [IpaBuibHas npusma.

102. Mmuororpannuku. [lapamienenumnen. Kyo0.

103. ITupamwupa. [IpaBriibHas mupamuaa. Y cedeHHas nupamuaa. Terpadap.

104. Cummerpuu B KyOe, B mapajuiesenumnesie, B Ipu3Me U HupamMuIe.

105. CeueHnus Kyba, MpU3MBbI U TUPAMUJIBI.

106. IIpencraBieHwe O MPABMILHBIX MHOTOIPAHHUKAX (TETpa’ap, KyO, OKTadp,
JIOICKA’AP U UKOCADIP).

107. Hwumuaap. OcHoBaHWe, BhICOTa, OOKOBas IMOBEPXHOCTh, OOpasyrorias,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennsiii konyc. OcHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpasyroasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHUE, BbICOTA, OOKOBas TMOBEPXHOCTD,
oOpasyroasi, pa3BepTKa.

111. OceBble ceyeHUs1 KOHYCa U CEUSHMs], MapajielibHble OCHOBAHUIO.

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHasi TUIOCKOCTh K cepe.

114.  O6wem u ero uamepenue. urerpansHas Gpopmyina oobema.

115. OO6wem Tema. Dopmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
napaieNienumne 2, Mpu3Mbl, IAITHHIPA.

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  dopmyssl IIOMAAN TOBEPXHOCTEH IMIMH]IPA U KOHYCA.

119. TIlomo6ume Ttenm. OTHOMmEHWS IUIOMIAJICH TOBEPXHOCTEH W  00BEMOB
MOIOOHBIX Te.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

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

122.  Bexktopsl. Momynbs BekTOpa. PaBeHCTBO BEKTOPOB.

123. CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

124,  Bextopsl. Koopaunatel. Pa3noskeHne BeKTOpa 1Mo HaIpaBICHUSM.

125. VYron mexay aByMms BekTopami. IIpoekiiust BEKTopa Ha OCh.
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126. Koopaunatel BekTopa. CKalsipHOE POU3BEICHHE BEKTOPOB.
127. Hcnonp3oBaHue KOOPAMHAT U BEKTOPOB MPU PEIICHUH MATEMAaTHYECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe MPpaKTHYECKHE 3aaHUS
Pa3BuTHE NOHATHS 0 YHCIIE

1. BoeraucnuTs:
8
(1+i)
2. Ha¥iti MOyib M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245
z,=1-%
. Z, Z
Hatigure: “1 “2
4 JlaHbI ynca:

o= "JII'E_ 'J%

Zy = \E +af§i

Haiiure: “1~ “2

KopHn, crenenn u jJorapumol

1. Boruncnure |ogslogzlogalog 512
2°.11°

22°

2. Brerunciure

1 1
3. Brruucinure > |og47+ Iog432—§ |Og428

4. Brruncnure |09312—% |oga32+% |0g36

OCHOBBI TPHTOHOMETPHH
=

o sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHyiiTe.

Haiitu 3uax uncna Ctg28() . Otser oGocHyiire.

2T
o COs— o
3. Haiinure 3HaK yncia 6 . OTBeT oOocCHYiiTE.
4. Jlokaxwure, uyto LG & — SN =1 g*a - sin*a

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

=

y=x3
2. [Toctpouts rpaduk GpyHKIUN

1
y=x ++1

3x
F¥= :
3. Hana ¢pyHKIms x+2 | Haiitn 3HaueHHs (YHKIUY B TOUKAX -
1, 2,10
2 ) -

4. Haiitn o61acTh onpenenenus GyHkuud » In{ x” - 6x+10)

YpaBHeHNS U HEPABEHCTBA
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Pemmre ypaHenue cos(x+%)=1
Pemute ypaBuenue 3tg (3X + %) =3

Pemmre ypasuenue 1—tg”x = 2tgx

W npoE

Peumite ypasHenne cos(1—x)=1

Hauaja MaTeMaTH4ecKoOro aHajnu3a
1. Brruncnure

lim(x%— 5x + 3)

x—=+3

. 3x-2
2. Brrancnure: lim —
x—=25x"
3. HaiinuTe npou3BoIHYIO (yHKITHIA:

a) f(x) =5x*+3x+7

6) f(x) == —2Vx +7

4. Haiitu  ypaBHeHue kacarenpbHOM K Tpaduky (yHKUUU
V=2x*+1

5 Haiigure npousBoanyio Gynkiuu Y = ¥A° +3X + 4
6. Uccnenyiite (QyHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(x)=-2x>+21x* —=72x+9
7. Haiiyure nponssoanyio Gpyrkimn Y =Sin(x* +2)-cos(x — 2)

8 Haiinute mnpoMeXyTKM MOHOTOHHOCTH (YHKIMM W TOYKH
skcrpemyma V = X7+ 6X* +9x + 8
9. Haiinute TOoukM mepern6a v MpOMEXYTKH BBITYKJIOCTH Ipaduka

bynkuun V = X - 6X7 + 4
10. Haiizute TPOMEXYTKM MOHOTOHHOCTH (YHKIMM W  TOYKH
skctpemyma V = X° - 6X% + 0%
11.  Jokaxwurte, yto pyHkuus F sBusercs mnepBooOpa3sHOM g (QYHKIMH
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bbuuciante UHTErpanl I(Xz +4x+1)dx Beluuciure IMUIOIMIAIHL

durypsl, orpannueHHoM rpadukoM GyHKIMH Y =3X", IpAMBIME X =2,X=4 U

OCBIO a0cImce
2xdx

3+x°
14.Bpraucante 1iomans (QUrypbl, OorpaHUYeHHONW rpapukoM (QyHKIUU

13.Bpraricnure uHTErpan J.

y=16—- X* u och0 abcmmce
15.Boruncnure miomans GUIypsl, OrpaHAYeHHON rpagukoM (GyHKIUH
y =1—x* u ocbro abermce

KomOuHaTopuka, CTAaTHCTHKA M TEOPHS BEPOSATHOCTEH

1. B rpymme 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMupoBaTh KOMaHIy M3 4 dUenoBeK JUId ydacThs B MaTeMaTU4ecKOil
onumnuazae?

2. Boraucints: A7*+Ag +As>
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3
P-A A

+ oz

3. Haiitu 10

4. CKOJIBKO Pa3JIUYHBIX IIECTU3HAYHBIX YHCET MOKHO 3aITUCATh C IIOMOIIBIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unciie MOryT NOBTOPsTHCS). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMyHbIX HIM(PPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmernueckoe, pazmax,
MOJY U MEIHaHy.

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

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

9. Ornpenenssi CTeneHb 3aCOPEHHOCTH IBETOYHBIX CEMSIH, BBISICHSUIH, CKOJILKO CEMSH

COpHBIX PACTEHUM COAEPKUTCS B Kaxk10M U3 100 mpou3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Yucno ceMsH COPHBIX PACTECHUI

Yuciio nakeToB

Haiitu cpennee apupmeTnaeckoe 1 MOJY.
10.  Tloacuuranu oOveM mpoaaxxk marasuHa B TeueHue 10 nueit (B ThIc. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMeTHIecKoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHME KOHyca — IpaBWIBHBIA TPEYTOJIBHUK CO CTOPOHOM 12 cMm.
Haiinure miomans cedeHus, MPOBEIECHHOIO uepe3 JBE 00pa3yrollue KOHYyCa, Yroil MEeXIy

koropsiMi  paBeH 3().Otpesok AD mepIeHIHKYISPEeH K IUIOCKOCTH PaBHOOEIPEHHOTO
tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1I0B oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 10 KakaoW W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsauke ABC nano: £C :900, AC=6 cm, BC=8 cm, CM — menuana.
UYepes Bepmmny C mposenena mpsmas CK, meprieHaukynsipHas K IJIOCKOCTH TPEYroilbHUKA

ABC, mpuaem CK=12 cm. Haiimute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

nsyrpanssiii yron BADM pasen () . Haitaure cropony pomba, eciu ¢BAD =45

paccTostHue oT Touku B mo mnockoctn ADM paBHO 4\/§

5. Cymma miomazeil Tpex rpaHedl IpsSMOYroJbHOTO MapajliesienuIeia, UMEIOINX
o6myio BepimHy, paBHa 404 OmM°, a ero peGpa MpPOMOPLHOHANBHEI urcnam 3, 7 u 8. Haiimure
JMaroHaJlb napajuiesienumnena.

6. M3mepeHus MpsMOYTOJIBHOIO Mapajuienenunena pasisl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.

7. [ap paguyca 41 qm nepecedeH IMIOCKOCTHIO, HAXOIALIEICS HA pacCTOSAHUU 9 1M
OT neHTpa. Haiiaure miomaap ceueHusl.

8. B konyce anuHa obpasyromieil paBHa 5, a paanyc ocHoBaHMs paBeH 4. Haiinute
00beM KOHYCA.

9. Haiitn xocunyc yria mexay sexropamut: @(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

- JEMOHCTpUpYeT TIJIyOOKOe, IIOJHO€ 3HaHME€ M IIOHMMaHHe
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 apTYMEHTBI, A€IACT IPAaBUIIbHBIE BBIBOBL;

- 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 U3J1araeT MaTepual;

- 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 COBEpIIAs HE3HAYUTEJbHBIE OIIMOKH, 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 MaTepual;

- 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 3HAYUTEJIbHBIE 3aTPYAHEHHUS, 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
KPHUTEPHH OLCHKHU
Xon pelieHuss BEpHBIA, MPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIlEHUE, 15
IIOJIy4E€H BEPHBIA OTBET ’
Xop pelieHus: BEpHBIN, HO JOMYIIEHA OJIHA OIIMOKA BBIUMUCIUTEIHLHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
omnOKa; WIK pelIeHue He JOBEJICHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOT'O 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a

KPUTCPUHU OLICHKU

1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;

IPUBE/IEHA BEpHAs I10CJIE0BATEIBbHOCTh BCEX IIArOB PELIEHUS; BEPHO
000CHOBAHBI BCE KJIFOUEBHIE MOMEHTHI BHIOPAHHOTO CIIOCO0a peIIeHuUs;
BEPHO OTMEUYEHBl Ha YEpPTEKE CBOMCTBA BCEX MPEICTABICHHBIX B 1,5
ycloBUU GUTYp U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE MPe0Opa30BaHUs U BHIYMCICHUS;
MOJTy4€H BEPHBII OTBET

2 | HaiieH BEpHBIN CIIOCOO PELICHHUS;

IIPUBE/ICHA BEPHAs [10CJIEJ0BATEIBLHOCTD BCEX I1Ar0OB PEILICHUS;
JOTYIIEHBl OTCYTCTBUSL U (WJIM) HErpyoOble OMMOKH B OOOCHOBaHMSIX
KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbI HA YEPTEXKE CBOMCTBA MPEJCTABIECHHBIX B YCIOBHUH 1
¢GuUryp u ux 3JE€MEHTOB, KOTOPbIE UIPAIOT BAXKHYIO POJb B PELICHUU
3a]a4u;

JIOMYIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OLIMOKA, HE BIUSIOIINE Ha
IPABHJIBHOCTbH JAJIbHEHUIIIET0 X01a peleHus

3 | XOJ pelieHus BepHBI;

pelreHue, BO3MOXHO, HE 3aBEPIICHO;

JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKHA B OOOCHOBAHMSIX
KITFOYEBBIX MOMEHTOB;

OTMEUYEHHBIC Ha YepTEeKe CBOICTBA MPEICTABICHHBIX B YCIOBUH (UTYD 0,5
U UX DJICMEHTOB HMCIOT HETOUHOCTH;

JOTIYIIEHbI HEerpyOble OMMOKHA B BBIYMCIEHHUSX M B MPEOOpa3OBaHUSX,
HE BIIMSFOIINE HA TPABUILHOCTh XOJIa PEIICHHUS,

B pe3yJbTaTe dTUX OMIMOOK MOXET OBbITh MOJTYYEeH HEBEPHBIH OTBET

4 | HEeBepHOE pelleHNe, HEBEPHbIN OTBET WJIM OTCYTCTBUE PEIICHHUS 0

NTOIO 15

1.4. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs IPOMEeKYyTOYHOH
aTTecTaluu

ATTecTanu NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4eOHOo-MeTOoaMuYeckoe M UHGPOPMALMOHHOE oO0ecmeyeHHe JIs1 TPOBeXEHMS
NPOMEKYTOYHOM aTTeCTALUM

OcHoOBHbIE y4eOHbIe H3TAHUSA

1. Bammakos, M. U. Marematuka: yueonuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe 0OpazoBaHme)

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. T'yceB, B. A. I'eometpus: ydeOHOe mocoOWe sl CpPelHEro MpoPecCHOHATHLHOTO
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. — (IIpodeccuonanbroe obOpazoBanue). — 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 cpearero npodeccuoHanbHoro obpasosanus / 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. Marematuka. 3agaun c pemeHusmMud B 2 4. Yactp 2 : yueGHOE
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: anrebpa W Hayajla MaTeMaTHYECKOTO aHallh3a, TEOMETpHsS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , I'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 (O0pa3zoBarenbHBIN TOpTAT «Yueday: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroaunueckre yka3zaHus /Ui 00y4arolnuXCsl 10 BBIMOJIHEHHUIO MPAKTUYECKUX padoT.
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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/

