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1. TACIIOPT PABOYEN IMPOT'PAMMBI YUYEBHOMH
JUCHUIIJINHBI O/1.03 MaTtemaTuka

1.1. ObsacTh npuMeHeHHs pado4eil MporpaMMbl
PabGouast mporpamma y4eOHOW AWCIUIUIMHBI SIBISETCS YaCThIO IMPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cnennansHocTH 38.02.03 OmnepanvioHHass J€SITEIbHOCTh B
JIOTUCTHKE.
1.2. Mecro y4yeOHoM nucuuniinubl B cTpykrype HHITCC3:
YueOHas qucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOEHHS Y4e0HOM TUCUMIIJIMHBI:

B pesynbTaTte oOCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMUCS POCCUUCKOM TPaKJAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
LE€JICHAIIPABJICHHOE PAa3BUTUE BHYTPEHHEH MO3MLMU JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX I€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX  Tpagului, (QOpMHUpPOBAHME CHUCTEMBl  3HAUYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYILMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKON KYJIbTYPhI, CHOCOOHOCTH CTaBUTh LI€JIU U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SIBIICHUA U MPOLIECCOB, UACAX M METOAAaX
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOpPHEM pa3BUTHUS MaTEMaTUKH, 3BOJIOLMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJAMMOM
Ut Oy mymie mpoeCCHOHAIBHON eATeNTbHOCTH, SIS TIPOIOJDKEHUST 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MMOBCEIHEBHOM KU3HHU, JIJII OCBOECHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCHUILIMH U
JTUCITUTUINH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyroUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHUI0, Ha NPOTSIKEHUU BCEH >KU3HU; CO3HATEIBHOE OTHOIIEHUE K
HENPEPbIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEIHONW MNpodecCUOHAIbHOU U
0OIIIECTBEHHOM JESITEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JESATEIBHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBarenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BATENBCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOodheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpELIEHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITEJIBHO OMPEIEIISATh UEIN AEATEIBHOCTA U COCTABIATD
IUIaHbl  JIESITEIBHOCTH;  CAMOCTOSITEJIBHO — OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pECypChl ISl  JTIOCTHXKEHUSA
MIOCTABJICHHBIX 1€ U pealn3aluyu IJIaHOB JESATEIBLHOCTH; BBHIOMPATH YCIICIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YUYACTHUKOB JICATECIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOM, Y4EOHO-MCCIIEIOBATEIbCKON U
IPOEKTHOM JESITENbHOCTH, HAaBBIKAMHU pa3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENIbHON HH(OPMAIIMOHHO-
MO3HABATEIIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHUEHTHUPOBATHCS B PA3JIMYHBIX
HWCTOYHUKAX HWH(OpMaIMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIUIO, MOTYyYaeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU. YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBbHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, TI'PAHULL
CBOETO 3HAaHMS W HE3HAHUS, HOBBIX IIO3HABATENIBHBIX 3aJa4 U CPEIACTB ISl UX
JNOCTUKEHUS,

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTENBLHOCT, U HMHTYHUILIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUT;
CIIOCOOHOCTH BOCIIPUHUMATH KPAacCOTy U TAPMOHUIO MUPA;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpeJeTIeHrue, aKCuoMa, Teopema,
CJIEICTBHE, CBONCTBO, IMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPXKIACHUE, TPUBOAUTH
MpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BATH METOJI MAaTeMAaTU4YECKOM WHIYKIINH;
MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJICHHS TPU PEIICHUU 3a7ad, OICHUBAaTh
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
OTNMCAHUS PEATBHBIX MPOIECCOB U SBJICHUN W MPU PEIICHUU 3a]a4d, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHSATUSMU: HATypalbHOE YKCIIO, IEJI0€ YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, UENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
oOmiee KpaTHOe, airoput™ EBkiMga mpu pemieHud 3aj1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEpPUPOBATh TMOHSATUAMHU: CTEMEHb C IEJIBbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTEleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
PaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M  CHCTEM,  pallMOHAJbHBIE,
UppaloHaIbHBIE, MOKa3aTeIbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHS, HEPAaBEHCTBAa W CHUCTEMBl C TMapaMeTpOM; TMPUMEHATh YypaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTWYeCKUX 3aJad M 3aJad u3
pa3IMYHbIX 00JACTEN HAYKU U pealbHOM KU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMS (YyHKUMMA, JTuHEHHas (QyHKus, KBajapaTUdHas GyHKIUSL,
CTeNEeHHass (YHKUMS C LEJIbIM II0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIMH, TOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (YHKIHI; YMEHHE WCIOJIb30BaTh Trpaduku (PYHKIUN A9 U3yYEHUS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
U3 pEaJbHOM JKU3HU; BBIpaXKaTh (OpMylIamMu 3aBUCHUMOCTH MEX]Y BEIMYWHAMU;
yMEeHHE CBOOOJHO ONEpUPOBATh MOHATHUSMU: YETHOCTh (DYHKIIUH, TMEPHOAMYHOCTD
(GYHKIIMHM, OTPaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMyM
dyHKIIMH, HanOOJIbIIIee M HAUMEHbBIIIEE 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN Ui pelIeHWs ypaBHEHUM, HEPABEHCTB M 3a7ady C MapamMeTpamu;
U300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUH ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHue 3a7aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymenue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUH, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEIEHHbIH WHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUU; YMEHUE BBIUUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIECHUS, YACTHOIO U KOMIIO3ULUHU (PYHKUIMH, HAXOJUTh ypaBHEHUE
KacaTenbHOM K Tpapuky (yHKIUU; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHNs (PYHKLMH, JJI1 HAX0XKJIEHUS HAWIy4lIero peuleHus] B IPUKIIAJHbIX, B
TOM YHCJIE COLMATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, JUIsl OINpeleieHHs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
WHTErpaja; MPUBOAMUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue omnepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, COIPSKEHHbIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCeNl (FeoOMEeTpUYecKasi, TPUTOHOMEeTpUYecKas M ainreOpanyeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE HEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BAaHNS KOMIUIEKCHBIX YHCEIL;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJIblllee U HauMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM TIpaQHUuecKUX METOJIOB U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO THArpaMM PAaCCEUBAHUs U JIMHEMHON PETPECCHUN;

13) ymeHne HaXOAUTh BEPOSATHOCTU COOBITUI C UCIOJIB30BAaHUEM I'papUUECKUX
METO/IOB; MPUMEHATh IJs1 peleHus 3agad (OpMyJbl CIOXKEHUS M YMHOKEHHS
BeposITHOCTEH,  (opmyly  MOJHOM  BeposTHOcTH,  (Gopmyny  bepHyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITUA;
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydaiiHas BEJIWYMHA, PpacCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUJIAHHUE, TUCIIEPCUS U CTaHAAPTHOE OTKIOHEHHE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/esICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OOJIBIIKX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEI0OBAaHUM; YMEHUE IPUBOJUTH PUMEPDI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yroJl, ABYTPAHHBIN YIoj, TPEXTPAHHBIM YyIoJl,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYIIPHOCTh MPSAMBIX M IMJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTOI MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHNH 3aJa4 M3y4YeHHbIe (PakThl U TEOPEMbI IUIAHUMETPUU;, YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOILIEM MHUpPE; YMEHHE OIEpUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPaHHMKA, IMPaBUJIbHBIII MHOIOIPAHHMK, I[pU3Ma,
nupamMuja, (urypa M THOBEPXHOCTh BpalEHHs, HWIMHApP, KOHYC, IIap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M UWIMHAPA, MapajuieJIbHbIE OCH WIH
OCHOBaHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpPaHHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MMOBEPXHOCTU BpAIEHUS, UX CEUEHHUS, B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMpEICNICHUs U3y4yaeMbIX (PUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
NPOBOJUTH KiacCUpUKAMIO (QUTYp MO pa3Iu4yHbIM NpPHU3HAKAM, BBINOJIHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO ONEPUPOBATH MOHSTHAMU: IUIOMIAAb (DUTYpPBI, 00bEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
OpsIMBIMH, PACCTOSTHUE MEXKAY IUIOCKOCTSIMH, IUIOMans cdepsl, IUIoUaab
MOBEPXHOCTU  MHUPAMUIBLI, TPU3MBL, KOHycCa, LWIHHApPA, O00beM  KyoOa,
MPSAMOYTOJIBHOTO NapaJIyIeNIeNuIe1a, TUPAMHIbI, IPU3MbI, IMJIMHAPA, KOHYyCa, 11apa;
YMEHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTO00HBIX (DUTYD;

16) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSMHU: JBHKCHHUE, MapasieibHBIMN
NePeHoc, CUMMETPHSI Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
010011, Mo/I00HBIEe (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOI00HBIE (PUTYPHI, B
TOM 4YHCIE€ B TPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIOIb30BaTh
F€OMETPUYECKHE OTHOLICHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
peanbHON KU3HU;

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: TMPSAMOYTOJbHAS CHCTEMaA
KOOpAWHAT, BEKTOp, KOOPJUHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHUE, BEKTOPHOE NPOU3BEACHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
HCTIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ ISl PEIICHUS T€OMETPUUECKUX
3a/1a4 ¥ 3a7a4 JPYTrux y4eOHBIX PEAMETOB; ONEPUPOBATH MOHATUSIMU: MaTpUlla 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluM Ha S3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO
3a/lauu, UCCIIEA0BAaTh TOCTPOSHHBIE MOJICIN C MCIIOIh30BAaHUEM arrmapara aureopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUUYECKUE MOJEIU C
MOMOIIBI0O T€OMETPUYECKUX TMOHSATUN M BEIWYUH, pEIIaTh CBA3aHHBIE C HUMH
NPaKTHYECKUE 3aJauyM; COCTABISATh BEPOSITHOCTHYIO MOJIENb U HHTEPHPETHPOBATH
MOJIYYEHHBIN PE3yJIbTaT; peliaTh NPUKIAIHBIE 33/1a4M CPECTBAMU MATEMATUYECKOTO
aHajau3a, B TOM YKCJIE COLMATIbHO-D)KOHOMHYECKOTO M (PU3NYECKOTO XapaKTePa;

19) ymenue BbIOMpaTh MOAXOAIINN METO JJIsl PEIICHUs] 3a]]a4u; TTOHUMAaHKE
3HQYMMOCTH MAaT€MaTUKH B HU3YyUYCHUH MPHUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB U
SIBJICHUW; YMEHHE pacIliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHHUE IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM
MaTeMaTU4ECKON HAYyKHU.

Ilpogheccuonanvnan HANPAGIeHHOCHb yueonoi OUCUUNTIUHDL
«Mamemamuxka) TpeaIonaraeT LeJCHANpPaBICHHOE MPUMEHEHUE MEeJarornyecKux
CPEICTB, OOECIEUYHBAIONINX HE TOJILKO (hOpPMHUpPOBaHUE Yy OOYYArONIUXCsl 3HAHUA,
YMEHHM, HaBBIKOB MO Y4eOHOH IUCIMIUIMHE, HO M pa3BUTHE WHTEpeca K JTaHHOU
npodeccun WM CHEIUATbHOCTH, IIEHHOCTHOE OTHOIIEHWE, MPOQPECCHOHATBHBIX
Ka4yeCTB JINYHOCTU OYAYIIEro CIelHaIncTa.
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B pe3ynbrare ocBOEHHS MPOrpaMMBbl IO y4eOHON TucHuminHe «MaTtemaTukay
y oOyuarotierocsi GOpMHUPYIOTCS 00IIHEe KOMIETEHTHOCTH:

OK O01. BseiOupats cnocoObl pemieHust 3amad  npodeccruoHaIbHOM
NEATEIIbHOCTH MPUMEHUTEIBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. MHcnonp3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKAa, aHAIW3a W
UHTEpHpeTanuu uHbopMaIMi U WHOOPMAIMOHHBIE TEXHOJOTUHU Jisi BBIMOJHEHUS
3a/1a4 IpodeccuoHaIbHOM 1eITeNTbHOCTH;

OK 03. [ImanupoBaTh U peann30BBIBATH COOCTBEHHOE MPOPECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE, MPEAIPUHUMATENBCKYIO JESTENBHOCTh B MPO(decCcnoHaNbHOM
chepe, HCMONB30BATh 3HAHUS 1O MPABOBOM H (UHAHCOBOH TPAMOTHOCTH B
Pa3IMYHBIX )KM3HEHHBIX CUTYyaIUsX;

OK 04. DddextuBHO B3aUMOACHCTBOBaTH M pPabOTaTh B KOJUICKTUBE H
KOMAHJIE;

OK 05. OcymecTBisiTh YCTHYHO W DMCBMEHHYIO KOMMYHHUKALIMIO Ha
rocygapcTBeHHOM si3bike Poccuiickoit ®Denepanuu ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA,

OK 06. IIposBaATH rPaXAaHCKO-TTATPUOTUYECKYIO MTO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE IOBEIACHUE HAa OCHOBE TPAAUIIMOHHBIX POCCHHUCKHUX
IYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEW, B TOM UYHCJIE C YYETOM TapMOHU3ALNH
MEKHALMOHAIBHBIX W MEXPEJIUTHO3HBIX OTHOIICHUH, TPUMEHSATHh CTaHIaPThI
AHTUKOPPYILMUOHHOTO MOBE/ICHNUS;

OK 07. ConericTBoBaTh COXPaHECHUIO OKpY’KaroIen cpensl,
pecypcocOepeKeHn0, NPUMEHITh 3HaHUS 00 W3MEHEHMHM KIUMaTa, NPUHIUIIBI
OEepeKJIMBOTO  MPOU3BOJACTBA, A(PPEKTUBHO JEHCTBOBATh B  UYpE3BBIYANHBIX
CUTYaLIMSIX.

1.4. KosinuecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI AUCHUIITUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatomierocs: 252 4aca, B TOM YHCIIE:
00s13aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 240 yaca;
sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
( B.T.4. npodecCHOHAIbHO-OPHEHTHPOBAHHOE COEePKAHME)

O0BbeM yacoB

MakcumasbHas yyeOHasi Harpy3ka (Bcero mo mporpamMme JUCHUILIHHBI) 252
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 240
B TOM YHCIJIE:

JICKIIMH, YPOKH 214
U3 HUX NPOGhecCUOHANbHO-0PUECHMUPOBAHHOE COOEPIICAHUE 16
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOheCcCUOHATIbHO-OPUECHMUPOBAHHOE COOEPHCAHUE 10
KOHCYJIbTAIIUU 6
[TpomexxyTouHast arTectanus B popme: 12

| cemectp — ndx ; Il cemecTp — ’3x3amen
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2.2 TemaTn4yeckui MJIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:kanue yuyeOHOro MaTepuaJa, 1ad0paTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3aeyioB u TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuarouerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BUJbI y4e0HOI padoThl B COOTBETCTBUM € Y4eOHBIM IIAHOM crnocodcTByer
(B T.4. mpo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COEePKAHME) 3JIEMEHT
NMPOrpamMMbl
1 2 3 4 5
Pa3nen 1. IloBTOpeHne Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 4 MeTanpeaMETHbIE U
ean u 3aJaum L[enb M 3312491 MAaTCMaTHUKH IIpH OCBOCHHUH CIICIIUATIBHOCTH. YucnoBbie 4 1 IpeaAMETHBIC
MaTeMaTHKHU IPH | MHOXKECTBA. ApH(METHUECKHE ONepaliil Ha YUCIOBBIX MHOXECTBAX. KOMIICTCHLIY B
OCBOCHUM JleficTBUSL HaJl TOJOXUTENbHBIMU M OTPULIATEIbHBIMU YHCIAMH, C COOTBETCTBUU C
cnenuajJbHocTH. UmMciaa | OObIKHOBEHHBIMU U AECITUYHBIMU ,Z[p06}IMI/I. JIeHCTBHS CO CTEIEHSMU, OIr'ocC CpeaHCro
U BbIYHMCJICHUA (opMyJIbl COKpPAIIEHHOTO YMHOKEHHUSI. o0miero o0pa3oBaHus,
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 6 YTBEPKIAECHHOTO
YpaBHeHus U | YpaBHeHus. Buzapl ypaBHeHUil (JuHEiHBIE, KBajpaTHbIE, APOOHO- 4 1 [IPUKa30M
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEiHBIE, Munncrepcrsa
KBaJIpaTHbIE, IPOOHO-TMHENHbIE), CIOCOOBI UX PEILICHUSI. 00pa3soBaHNUs M HAYKH
P® ot 17.05.2012 Ne
IIpodeccnoHanbHO-OPUMEHTHPOBAHHOE _CO/ePKAHUE: HaXOXJICHUE 2 413
HEU3BECTHOM BEIMYMHBI B TMPAKTUKO-OPUEHTHUPOBAHHBIX 3aJadyax
COLIMAJIbHO-3KOHOMHMYECKOT0 IPOouIIsL.
Tema 1.3. Copepxanue yueOHOIro MaTepuasa 2
IHousitue npouenra. | [loustue mnpouenrta. IIpocTeie NpPONIEHTHI, pa3HbIE CIOCOOBI UX 2 1
IIpouenTHbIC BbIUnCI€HUs.. OCHOBHBIE COOTHOILUEHWS HAa IPOLEHTHBIE PACUETHI.
BbIYMCJICHHSI. HaxoxneHue mnpoueHTa OT 4YMciIa M YWCiIa 10 €ro MpOIEHTY.
CocraBieHne NPOLEHTHOIO OTHOLIEHHUS.
IIpodeccnoHa/ILHO-OPHEHTUPOBAHHOE COAEPKAHME: TIPOLIEHTHl B
3aja4ax COIMaIbHO-3KOHOMUYECKOTO NPOodust
| Tema 1.4. \ Conep:kanue y4eOHOT0o MaTepuaJia 4
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IIpouenTHBIE [Ipoctbie U ciioxkHBIE MPOLEHTh. DOpMysna HAUUCICHUS «CIIOKHBIX 2
BbIYMCJICHUS B | IPOLIEHTOB», (pOpMyJa MPOCTOrO MPOIEHTHOro pocrta. IlponeHTHBIE
npodeccHoHAIBHBIX BBIYUCIICHHS B TPO(ECCHOHABHBIX 3a/1a4ax
3agavyax IIpakTnyeckoe 3ansaTue Ne 1 IIpocToil M CIOXHBIN MPOLEHTHBIN 2
pocT
IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE COJIEPKAHKE: PUMEHEHUE
JpoOeit ¥ MPOIEHTOB JJIs PEIICHHs 3a]1a4 YKOHOMHYECKOTO MPOQUIIs
Tema 1.5 Conep:kanue y4eOHOT0 MaTepuaJia 4
Yuciaa ¥ BbIYUCICHHA. | BoryncieHuss W Hp606paSOBaHI/I$I. ypaBHeHI/IH U HEpaBCHCTBA. 2
ypaBHeHHﬂ M | Haxoxxaenue IPOLICHTA OT YKCJIa ¥ YHUCJA IO €ro IPOLCHTY.
HEpaBeHCTBA. IIpakTuyeckoe 3anaTHe Ne 2 YpaBHEHMS U CUCTEMBbl YpPaBHEHUM. 2
IIponenTsl. HepasenctBa. Mcnonp3oBanue cBOWCTB M TrpadukoB (YHKIMHA TpH
Pemenne 3a1ay. pELIEHUU YPABHEHUN U HEPABEHCTB.
IIpodeccnoHaILHO-0PHEHTUPOBAHHOE  CO/lEPKAHME:  ITPAKTHUKO-
OPUEHTHPOBAHHBIE TEKCTOBBIE 33Ja4d COLMAIBHO-3KOHOMUYECKOIO
npodus
Pasznen 2. Kopuu, crenenu u jorapupmbl. CTeneHHas, noka3atrejbHasi 1 Jorapupmuyeckas 44
byHkunn
Tema 2.1 CsoiicrBa | Conep:kanue yueOHOro MaTepuajia 4
CTeleHu ¢ | CreneHb ¢ MpPOM3BOJIbHBIM JIEUCTBUTEIBHBIM NOKa3zareneM. CBoMCTBa 4
PALMOHAJIBHBIM U | CTENIEHU C JEHUCTBUTEIBHBIM IOKa3aTeneM. lloHsThe cTeneHu c
AeHCTBUTENbHBIM panuoHaIbHBIM IMoKa3areneM. CBOICTBa CTENEHM C palMOHAJIbHBIM
NOKa3aTeJsIMH. MOKa3aTeJIeM.
Tema 2.2, Kopnu | Conep:xxanue yueOHOro MaTepuaJia 4
HATYpPaJIbHON cTeneHu U3 | [loHsaTHEe KOpHS N-0M CTENEHM W3 AEUCTBUTENBHOrO yucia. CBoicTBa 4

yucjaa M MX CBoOiiCTBa.
IIpeodpa3oBanue
BbIPA’KEHHH € KOPHAMH
N-0H CTENEeHHU

KOpHsI n-oi creneHu. CBs3b KOPHSA N - W CTENEHW U pallMOHaIbHON
crenenu. [Ipeobpa3oBanne UPpaLMOHANBHBIX BBIPAKECHUN

JInuyHOCTHEIE,
MeTanpeaMeTHbIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 2.3. Crenennas
(pynknus, ee cBoiicTBa.
Pemenne

Conep:kanue y4eOHOT0 MaTepuaJia

Crenennsle (yHKIUH, UX CBOHCTBA U rpaduku. PyHKkimu y = VX , ux
cBoiicTBa M Tpaduku. MppanuoHanbHbIE YpaBHEHUS, COAEpKaIlIne

HpPpaluOHAJTbHBIX oNMH panukan. MppanuoHanbHbIE YpaBHEHHs, cojepkamue Oosee
ypaBHeHH# ONHOTO paJuKajla M paiuKajbl C pasHbIMU II0KAa3aTEISIMH KOPHSI.
PaBHOCWJIBHOCTh MPPALIMOHAJIBHBIX YpaBHEHUI. MeToIbl UX pelIeHMUS.
Tema 2.4. | Conep:kanue y4eOHOT0 MaTepHuaJia
IlokazaTenbHas Omnpenenenue MokazaTeNbHON (GYHKIUU U €€ CBOMCTBA. 3HAKOMCTBO C
(GyHKUMsA, ee CBOMCTBA. | IPUMEHEHHEM IIOKa3aTeabHOM (QyHKuMH. PemeHne mnokazaTelbHBIX
IloxazaTenbHbBIE YPaBHEHUN METOJOM YPABHUBAHMs IOKa3aTeIed, METOJOM BBEICHUS
YPaBHEHUA M | HOBOM  MEpeMeHHOH, (YHKUMOHAIbHO-TPAPUUYECKUM  METOJIOM.
HepaBeHCTBA Pemenue npocTenmmx moka3areybHbIX HEPABEHCTB.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJaepKkaHue:
HYKOHOMHYECKHUE PAcUeThl C MPUMEHEHHEM TI0Ka3aTeNbHON (DyHKITHH.

Tema 2.5. Jlorapupm

Coaep:xanue yueOHOTro MaTepuaJia

Jlorapupm  umcna. OcHOBHOE  Jorapu(Muyeckoe  TOXKAECTBO.
Brraucnenue norapudma mo ompenenenuto. CpoiicTBa nmorapumMoB.
Jlecatuunble M HaTypaibHble Jjorapudmsl. [lpaBuna pelcTBuil c
norapupmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

yucJa. CaoiicTBa
Jorapugmos

Tema 2.6.
Jlorapudmunueckasn
(pynkuus, ee cBoiicTBa.
Jlorapudmuueckue
YPaBHeHMH,
HEPAaBEHCTBA

Conep:xanue yueOHOTo MaTepuaJia

Jlorapupmuueckass  ¢yHkuus U ee  cBoiictBa.  IlomsTue
norapudmuueckoro ypaBHeHus. Ormepanusi NOTEHUHUPOBaHUA. Tpu
OCHOBHBIX ~ METOJ]a  pelIeHHs  JOorapu(MHUUECKUX  YpaBHEHMH:
(GyHKIIMOHAIbHO-TpaUUECKUN, METOJ IOTEHIMPOBAHUS, METO]
BBEJICHUs HOBOM mepemeHHoOW. Ilpocreiimne norapudmuyeckue
HEPABEHCTBA.

Tema 2.7 Jlorapugmsl B
NMpUpPoae U TEXHUKE

Coaep:xanue yueOHOro MaTepuaJia

[Tpumenenue norapudma. Jlorapupmudeckas cnupanb B npupoze. Ee
MaTEMaTHUYECKHUE CBOMCTBA.

JImuHOCTHEIE,
METanpeMETHBIE 1
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTa
0o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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Tema 2.8 Pemenue

Conep:kanue y4eOHOT0 MaTepuaJia

3ajad. Crenennas, | CrernenHas, mokasarenbHas U Jiorapudpmudeckas QyHKuuu. Pemenue 2
MOKa3aTe/ibHast M | ypaBHEHUH U MPOCTEUIINX HEPABCHCTB
Jorapupmuyeckas IIpakTnyeckoe 3ansitue Ne 3 Mccnenosanue Gpynkiuu. [locrpoenue 4
byHknuun U 1peoOpa3oBaHus TIpaduKOB (QYHKIMI C HCHONB30BaHUEM HX
CBOMCTB.
Paznen 3. OcHoBbl TpUronomerpuu. Tpuronomerpuyeckne GQyHKIumn 30
Tema 3.1 Copnepxxanue yueOHOIo MaTepuaJa 4
Tpuronomerpnyeckue Pannannas Mepa yria. IIoBOpoT TOYKM BOKpPYr Hayajla KOOpPAMHAT. 4
pyHkumnu OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCAa W KOTAHI€HCAa. 3HAKU
NPOU3BOJIBHOIO yrjia, | cuHyca, KOCHUHYCa, TaHI€HCa W KOTaHIeHca II0 4YETBEPTIM.
ymciIa 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM 1 KOTaH['€HCOM
OJIHOTO U TOT'O K€ yria
Tema 3.2 OcnoBHble | Cogep:kaHue yueOHOIr0 MaTepHaJia 6
TPUTOHOMETPUYeCKHue OCHOBHBIE TPUTOHOMETPUYECKUE TOXJIeCcTBA. DOpPMyNbl CII0KEHHUS. 6
TOKAECTBA. CuHyC, KOCHHYC, TAaHT€HC U KOTAHI€HC YIJIOB o0 U — o. Dopmyisl
IIpeoOpa3oBanus npuseneHus. Popmynsl 1BOMHOTO yriaa. @opMyiibl IOJIOBUHHOIO YIIA.
NpocTeHmuxX [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETpPUYECKMX  (QYHKIMI B
TPUTOHOMETPUYECKUX npousseneHue. [lpeodbpazoBanue npous3Bei€HUs TPUTOHOMETPHUUECKUX
BbIPAKECHH . byHKIMI B cymMmmy.
Tema 3.3 Conep:xanue yueOHOTro MaTepuaJia 6
Tpuronomerpnueckne OO6nacTh omnpeeneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX 4
(pyHknum, ux cBoiicTBa U | GyHKIUH. YeétHoCTs, HEUYETHOCTD, [IEPUOJUYHOCTD
rpaguxku Tpuronomerpuueckux Qynkuii. CoiictBa U rpapuku GyHKUUH y =
COs X, y = sin X, y = tg X, y = ctg X. Cxxarue u pacTsbkeHue rpapukon
Tpuronomerpuueckux  Qynkuuil.  IlpeoOpa3oBanme  rpadukos
TPUTOHOMETPUUECKUX (PYHKIIMH.
IIpodeccnoHAIbHO-0PHEHTHPOBAHHOE colepIKaHMe: 2

UCIONIb30BaHUE Tpa@uKOB (PYHKIMA TpU H3YYEHUU TPOIECCOB U
3aBUCUMOCTEH, IIPYU PELICHUH 3aa4 U3 PEAIbHOU KU3HHU.

JImuHOCTHEIE,
MeTarnpeIMETHBIC U
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTa
0o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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Tema 3.4 OOparHble

Coaep:xaHue y4eOHOIr0 MaTepuaJia

SN

TPUTOHOMETPHYECKHUE ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC M apKKOTaHI'eHC YHCIa. 4
byHxunn OO6parnble Tpuronomerpudeckue GyHkuu. Mx cBolcTBa U rpaduku.
Tema 3.5 Coaep:xaHue yueOHOTro MaTepHaJia 6
Tpuronomerpnueckune VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X 6
YPaBHEHHS ¥ | = a. PemieHue TpUrOHOMETPUYECKHX YPAaBHEHHUN OCHOBHBIX THIIOB:
HEepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECH K
KBaJIPaTHbBIM., PEIIAEMBbIE Pa3JI0KEHUEM HA MHOKUTENH, OJHOPOIHBIE.
IIpocreiine TPUroHOMETPUYECKUE HEPABEHCTBA.
Tema 3.6 Pemenne | Conep:kanue y4eOHOT0o MaTepuaJia 4
3ajad4. OcHoBbl | [IpeoOpa3oBaHue  TPUTOHOMETPUUECKUX  BbIpakeHUH. Pemenue 2
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHMM W HEPABEHCTB, B TOM YHUCIE C
Tpuronomerpuyeckue MCII0JIb30BaHUEM CBOWMCTB (DYHKIUMN
byHxkuun IIpakTuyeckoe 3ansaTe Ne 4 OCHOBHBIE NOHSATHS TPUTOHOMETPUH. 2
OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. Penienue 3anaq
Pa3nes 4. DjieMeHTHI TEOPUH BePOSITHOCTEH
Tema 4.1  CoObiTue, | Cogep:xxanue yueOHOro MaTepHaJia 8
BEPOATHOCTL  COOBITHSI. | DJIEMEHTH KOMOMHATOPUKY (pa3MeIieHus], IePeCTAaHOBKH, COYECTAHUS). 8
Cnoxenne n ymHo:xkenne | CoObitusi. Buabl coobituii. Knaccuueckoe omnpeneneHne BepoSTHOCTH
BEpPOSATHOCTEH coObITusl. TeopeMbl CoXKeHHsI BEpOATHOCTEN. Y CJIOBHAS BEPOSTHOCTD.
3aBUCHMMBbIE M HE3aBUCHUMBIE COOBITHS. TeopeMbl YMHOXKEHHUS
BEpOATHOCTEN. BhIlumciieHne BEpOSITHOCTH COOBITHSI C MPUMEHEHHEM
dopmyn komOuHaTOpukH. Pemienue 3agad  Ha  KJIacCHMYECKOe
ornpezieNieHue BEpOosATHOCTU. PerieHne 3a1a4 Ha TEOpeMbl CI0KEHUS U
YMHOXEHUS BEPOSTHOCTEH.
2 cemecTp
Tema 4.2 BepositHocTh B | Conep:kanue yueOHOro MaTepuajia
HPOQECCHOHANLHEIX OTHOCHTENBHAS YacTOTa COOBITHSA, CBOMCTBO €€ YCTOWYMBOCTH.
3afavax Craructuueckoe ompeseneHue BepoATHOCTH. OlLieHKa BEpOSITHOCTU
COOBITHUS
IIpakTuyeckoe 3ansaTve Ne 5 Pemenue mnpakTHYeckMx 3aaad Ha 2

HAXO0XJICHUE BEPOSTHOCTH COOBITUS M YHCIOBBIX XapaKTEPUCTHK
JIUCKPETHOM CITy4aitHON BEJTUYUHBI.
IIpodeccnoHAILHO-0PUEHTHPOBAHHOE CofepxkaHue: BeposaTHOCTE B
3a/1avax CONUAITbHO-DPKOHOMHYECKOTO MPOdOHIIS

JInuyHOCTHEIE,
MeTanpeaMeTHbIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413
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Pa3nea 5. Ilpon3Boanas u nepsoodpasHasi pyHKIMHU

50

Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJia 8

IocienoBaTebHOCTH. UucnoBbele MOCIEIOBATEIBHOCTH: ONPEICIICHNE, CIIOCOOBI 3aaHus, 8 JIM4HOCTHEIE,

IlonsiTue npenesna BUJIbI. ApudmeTrdeckass U reoMeTprIecKas IPOrpecCHH, UX CYMMBI. MeTaIpeIMETHBIE U
[TocnenoBarenbHOCTh Kak (YHKIMS HATypajJbHOTO  apryMEHTa. IIpeIMETHBIE
CymMmupoBanue mociefoBaresibHocTell. beckoHeuHo Oousblive U KOMIIETCHIIVH B
OECKOHEUHO MaJible BEJIMYMHBI. [lonsTue 0 npenene COOTBETCTBHH C
nocienoBareabHOCTH. [lonsTre npenena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIeHUS NpeaenoB. IloHaTHe HEoNIpeaeIEHHOCTH. o0miero oOpa3oBaHus,

Tema 5.2 IlonsiTue Conep:kaHue y4eOHOT0 MaTepuaJia 6 YTBEPKIAECHHOIO

Npou3BoAHOi. ®OPMYJLI | [[pupamenne  apryMeHTta. llpumpamennme — (QyHKIMH.  3ajaum, 6 IIPHKa30M

H npaBuJia IPUBOJALIME K IMOHATUIO NPOU3BOAHON. OmpenencHue nponu3BOJHOM. Munucrepcrsa

au¢pdepeHuHpoOBaAHHAS Anroputm OTBICKAaHUs IIPOM3BOIHOM. Dopmyiibl 00pa3oBaHus 1 HAYKH
muddepentmposanus. [IpaBuna nuddepenuupoBanus. [IpousBoauble P® o1 17.05.2012 Ne
BBICILIUX MOPSIIKOB. 413

Tema 5.3 | Conepsxkanue y4eOHOro MaTepuajia 6

I'eomeTpuuecknii u | 'eomerprueckuii u ¢puzndeckuid cMbICT Tpou3BogHON. OnpeneneHue 4

(puznyeckuit CMBICJI | KacaTeabHOU K rpaduky QyHKIIUU. AITOPUTM COCTaBJICHUS YPaBHEHUS

MPOM3BOAHOM KacaTenbHOM K rpaduky ¢pyHkiuu y=f(x). Haxoxaenue ckopoctu ass
npoiiecca, 3aJJaHHOro (OopMyJIoi U rpapuKOM.
IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE coaepikaHue: 2
HSKOHOMHUYECKUN CMBICI MPOU3BOJHOM, HCIHOJIb30BAHUE TOHATHUS
IPOU3BOJHON B 9KOHOMHKE.

Tema 5.4 Ilonsitue o | Cogep:kanue yueOHOro MaTepuaJia 8

HENMPEPLIBHOCTH [Tonstue HenpepbiBHON QyHKIMU. CBONCTBAa HEMPEPHIBHON (DYHKIMH. 8

pynxunm. MeTon | Cpq3p, mesxy HempepbiBHOCTBIO H AH(QEPEHIIPYEMOCTBIO (YHKIHH

HHTEPBAJIOB

B TOYKC. A.]'IFOpI/ITM pCICHUS HCPABCHCTB MCTOJAOM MHTCPBAJIOB.
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Tema 5.5. UccaenoBanue
GyHKkumMii m mocrpoeHue
rpaguxos.

Conep:xanue yueOHOro MaTepuaJia

Bospacranue u yObiBaHHE (YHKIIHH, COOTBETCTBHE BO3pAaCTaHUS U
yObIBaHUST (YHKIMH 3HAKY TPOU3BOAHONU. OKCTPeMyM (PYHKIIHH.
3ajauyn Ha MAKCUMyM U MHUHHUMYM. BBINYKIOCTb, BOTHYTOCTh, TOYKHU
neperuba. AJNTOPUTM HCCIIEAOBAaHUS (YHKIMU M IOCTPOCHUS €€
rpaduka ¢ moOMOIIBI0 MPOU3BOTHOM.

JImuHOCTHEIE,
MeTarpeAMETHBIC U
MpeAMETHBIC
KOMIICTCHITUY B
COOTBETCTBHHU C

Tema 5.6 Haxoxnenue | Conep:kanue yueOHOro MaTepuajia 4 @IOC cpepmero
ONTUMAJILHOIO Haumenbiiee u HauOomnbliee 3HaueHue QyHkuuu. Ilpumenenue 2 obuero 0OpasoBaHu,
pe3ybTaTa ¢ NMOMOIUBIO | IPOM3BOJHOW JJIsl  OTHICKAHMS HAWOOJBIIETO0 ¥  HAMMEHBIIETO YTBCPAHKICHHOTO
NPOM3BOAHOM B | 3HAYCHHUI HEMPEPHIBHON (QYHKIIMU HA OTPE3KE. TIpHKA3OM
npakTuveckux 3agavyax | [Ipakruueckoe 3ansaTue Ne 6 [locnenosarensHoctu. [IpousBonHas. 2 Munncrepersa
IIpodeccHOHAILHO-OPHEHTHPOBAHHOE CO/AEP/KAHME: HAXOXKICHUE 00pasoBanus U HayKn
ONTUMAJIbHOI0 pe3yiabTaTa B 3aJadyax COLHUAIbHO-OKOHOMHUYECKOI'O P® o1 17.05.2012 Ne
npoduIs. 413
Tema 5.7 Coaep:xanue yueOHOro MaTepHaJia 4
IlepBooOpa3znas [Tonsitme mepBoOOpa3HOil w wmHTerpana s GyHkun  y=f(x). 4
pyuxkumnn. Heonpenenennsiii unTerpan. Tabmuna wuHTerpanioB. (CBoiicTBa
Heonpenesennnbiii HEOoIpeleNeHHbIX MHTErpajgoB. M3ydeHue mnpaBuia BBIYUCICHUS
HHTErpaJj nepBooOpa3zHoil. BeluncieHne HeonpeielleHHbIX MHTErPaJloB.
Tema 5.8 Onpenenennniii | Cogep:kanue yueOHOro MaTepuaJia 4
HHTErpaJ. ®opmyaa | [Tonsatue onpeaenéHHoro uuterpana. I'eomerpuueckuil u puznyeckuit 2
Hbrorona — JleiOHMuA. | cMbICT  ompezefneHHOro uHrerpaiga. (CBoICTBa  OINpenereHHbIX
ITnomans WUHTETpaJIOB. BpruncineHue omnpeneneHHvlXx uHTErpanoB. Popmyna
KPHUBOJMHENHOMI Hprorona — JleiiOnumna. Pemenue 3agad Ha NMPUMEHEHHE HHTETpalia
Tpanenuu. JUIs BBIYMCJIEHUS TUIOIIAAN KPUBOJMHEHHON Tpanenuy.
IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiepkaHue: 2
HDKOHOMUYECKUH CMBICI OIIPENEICHHOTO UHTErpaa.
Tema 5.9  Pemenne | Conep:kanue yueOHOro MaTepuajia 4
3aga4. Ilpomssoanas u | @opmynsl u npaBuna nuddepenupoanus. HMcenenoBanue pyHKuni 2
nepBoodopazHas C TMOMOIIBI0 Mpou3BoaHON. Haunbonbpinee w1 HauMeHbIIee 3HAYEHUS
(pynknun. ¢bynkuuu. Beruncnenue nepoodpasHoit. [Ipumenenue nepBooOpa3Hoit
IIpakTuyeckoe 3ausitue Ne 7 IlepBooOpaznas u unterpain. Gopmyna 2
Hrerotona-JleliOauma.
| Pa3nes 6. KoopanHaTsl B BeKTOpPBI B ipocTpaHcTBe. [IpsiMble U II0CKOCTH B IPOCTPAHCTBeE. 34 JIn4aHOCTHBIE,
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Tema 6.1. QOcHOBHEIE

Coaep:xaHue y4eOHOIr0 MaTepuaJia

MCTAIIPECAMCTHBIC U

NMOHATHSA cTepeoMeTpHHu. | OCHOBHBIE MOHATHUS CTEpeoMeTpud. TOYKH, HpsSMble M IUIOCKOCTU 6 peIMeTHbIC
Koopaunarel u BeKTOpbl | (ciocoObl  3amanusi). llpsMoyrombHas cucteMa KOOpAMHAT I KOMIIETEHIIMH B
B IPOCTPAHCTBE npoctpancTtBe. Bektopsl B mpoctpancTBe. dopmyna paccrosHus COOTBETCTBHH C
MeXy 1ByMs ToukaMmu. J[nmuHa BekTopa. Buasl Bekropos. IlocTpoenue ®I'OC cpennero
BEKTOpa B cUCTeMe KoopAuHAT. JIMHEelHbIe onepalnuy Haj BEKTOpaMu o0uiero o0pa3oBaHus,
(YMHOK€HHE BEKTOpa Ha YMCJIO, CIIOKEHHE M BBIYUTAHHE BEKTOPOB). YTBEPKAECHHOIO
CkangapHoe mnpousBeneHue BekTopoB. [Ipocreiimmne 3amaun B MIPUKA30M
KOOpJMHATaX. MunucrepcTBa
Tema 6.2. [Ipsimasi u Conep:kanue y4eOHOT0 MaTepHuaJia 6 00pa30BaHus U HAYKH
IUIOCKOCTH B OCHOBHBIE CBOWCTBA IIOCKOCTH. B3auMHO€E paconoKeHne MpsAMBIX B 6 P® ot 17.05.2012 Ne
MPOCTPaHCTBe. npoctpancTse. [lepecekaromnuecs, napaiielbHble U CKPEIIUBAIOIINECS 413
npsIMbIE. VYron MEXy IPSIMBIMU B IIPOCTPAHCTBE.
[leprieHaUKyYIAPHOCTD MPSAMBIX. Pacmonoxenne NpsiMbIX U MII0CKOCTEN
B 1mpocTpaHCTBe. Todka mepecedyeHHs IpPsAMOM U IUIOCKOCTH,
MPUHAJJISKHOCTh MPSIMOM MI0CKOCTU. OCHOBHBIE MPOCTPAHCTBEHHBIE
Gurypsl.
Tema 6.3. Coaep:xanue yueOHOro MaTepHaJia 6
MapajeabHOCTH [Tapannensubie mpsiMas W miockocTb. Omnpenenenue. [lpusHak. 6
NPSAIMBIX, PAMOii U CaoiicTBa. Yron  Mexay — CKpEUIMBAIOIIMMHUCS  HPSIMBIMH.
IUIOCKOCTH, IJ1ockocTei | [lapannensusie mimockoctu. Omnpenenenue. [lpusznak. CoiicTBa.
[TpunoxeHne BEeKTOpHON anreOpbl K PELICHHUIO 33/1ad Ha MPSIMYI0 U
IUIOCKOCTh B IPOCTPAaHCTBE (MApajuIeIbHOCTh  JBYX  IPSMBIX,
HapajieIbHOCTh  JBYX IUIOCKOCTEH, MapajulelbHOCTh MpPSIMOM U
MJIOCKOCTH)
Tema 6.4. Conep:xanue yueOHOT0o MaTepHaJia 4
IlepnenauKyasspHOCTH [leprieHTuKyNSpHBIE npsiMbIE. [TapannensHble psIMbIE, 4
NPSAMBIX, IPAMOii U NEPIEeHIUKYIApHbIE K IUIOCKOCTU. [Ipu3HaK neprneHauKyIspHOCTH
IJIOCKOCTH, IVIOCKOCTEeH | mpsiMOi U TulocKocTH. [IpuitojkeHre BEKTOPHOM anredphl K perieHuro
3aJa4 Ha MPSIMYIO U IJIOCKOCTh B IPOCTPAHCTBE (MEPIEHAUKYIIPHOCTh
IBYX  TPSIMBIX, NEePIEHIUKYISIPHOCTD IBYX  IUIOCKOCTEM,
NEPIEeHIUKYISIPHOCTD MPSIMON U TJIOCKOCTH).
Tema 6.5. | Conepxkanue yueOHOro MaTepuajia 6
Iepnenaukyasip u | [leprienaukynap u HakiaoHHas. TeopeMa O Tpex MEpPHEHIUKYISIpax. 6

HakJ/JIOHHasi. Teopema o

Yron Mexay npsMoil M TUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMH.
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Tpex NepHneHAuKYJIsipax.
JAByrpanHbiii yroJ.

JByrpannsiii yrois. llepnenaukyispHble IUIOCKOCTH. PaccrosiHus B
npoctpaHcTBe. [IpuiiojkeHue BEKTOPHOM anreOphl K pelIeHHIo 3a/ad
Ha NpPAMYI0 M IUIOCKOCTb B IIPOCTPAHCTBE (Yroa MEXIy IBYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMsI IPSMBIMH, YTOJI MEXAY NPSAMOU U
TIJIOCKOCTBIO)

Tema 6.6. Ilpsimbie u | Cogep:xaHue y4eOHOro MaTepuaja 2
IIOCKOCTH B | B3aumHoe pacnonoxeHue npsMbIX B npoctpaHcTse. [lapamnenbHocTh 2
NPAaKTHYEeCKHUX 324a4aX | IPSIMOH u IJIOCKOCTH, napayiebHOCTb IUIOCKOCTEH,
MEPIECHANKYJSIPHOCTh  IUIOCKOCTEW. PacmosioxkeHne mnpsmeixX U
IJIOCKOCTEH B OKpY KaroleM Mupe (pupojie, apXUTEeKType, TEXHUKE).
Tema 6.7 Pemenue | Cogep:kanue yueOHOro MaTepuaJia 4
3ajga4. IIpsimble u | Pacrionoxkenne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUVIOCKOCTH, KOOPAMHATHI | [lepnieHAUKyIIpHOCT, M MapajuIeIbHOCTh MPSMBIX M IUIOCKOCTEH.
" BEKTOPBI B | JlekapToBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue U BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
Koopaunatsl BekTopa
IIpakTnyeckoe 3anaTue Ne 8 Koopaunatel u BekTOpbl. IIpsimble u 2
IUIOCKOCTH B IIPOCTPAHCTBE.
IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COJepPKaAHMe: KOOPAUHATHI U
BEKTOPHI B 33]1a4aX SKOHOMUKN AKCHOMBI JKOHOMHKH B MATEMATHKE
Pa3znen 7. MHOTOrpaHHHUKH M TeJla BpalleHUs 30
Tema 7.1 Conep:xanue yueOHOTo MaTepuaJia 6
MHororpaHHuKH. MHororpaHHUKY - OCHOBHBIE TOHsTHA. [Ipu3Ma (HakIOHHAs, MpsAMas, 6
IIpusma, npaBwibHasg) u e€ oanemeHtol. llapamnenenunen. ColicTBa

napajulejenumnesn, Kyo,
NMUPAMHUIA U UX CeYEeHHs

npsMoyrosibHoro napamuienenunena. Ky6. [lupamunga u e€ s3meMeHTHI.
IIpaBunpHasgs nupamuaa, €€ CBOWCTBA. YcCedeHHas NUpamMuaa, e€
CBOMCTBA.

JInuyHOCTHEIE,
MeTanpeaMeTHbIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia 4
IIpaBuibHbIE [Tnomaapr MOBEPXHOCTH MHOTOTPaHHUKOB. Ilpocreiimme komMOuHaAIMN 4
MHOI'OrPAHHHKH B | MHOIOTPaHHUKOB. BbIunciieHne 3J1eMeHTOB IPOCTPAHCTBEHHBIX QUTYp
JKM3HH (p€bpa, nuaronanu, yrisl). [IpaBuabHBIE MHOTOTPAHHUKH.
Tema 7.3 Conep:kanue y4eOHOT0 MaTepuaia 6
Hununap, konyc, map u | [lwmaap, xonyc, chepa u map. OCHOBHBIE CBOMCTBAa IPSMOTO 6
UX CeYeHUs! KpPYroBOro LWJINHAPA, IPSIMOro KpyroBoro konyca. Mzobpaxenue tein
BpallleHus Ha IUIOCcKoCcTH. llpeacraBienune o0 yceu€HHOM KOHYCE.
CeueHnsi KoHyca (mapajuleJIbHOE OCHOBAHUIO U IPOXOAdIIee uepes
BEpILMHY), CEUYEHUs LWIMHApA (MapajljIeIbHO M NEPHEHAUKYISIPHO
ocu), cedyeHusix mapa. Pa3pépTka HuiaMHIpa U KOHyca
Tema 7.4 Coaep:xanue yueOHOTro MaTepHaJia 6
IInomanu nosepxHocredi | [Inomanas moBepxHocTH HWIMHIApa. [lnomane MOBepXHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. Ilmomanp moBepxHOCTH chepbl W e€ dYacTeid.
MHOIOrpaHHuKoB M Tea | O0bembl. OCHOBHBIE MOHATHS M cBOHCTBA. OOBEM NPSIMOYTOJIBHOTO
BpallleHHUsl. napamenenunena. OO0bem kyb6a. OObBEeMBbl TPAMOM TNPU3IMBI U
mimHApa. O6beMbl nUpamMuibl ¥ KoHyca. O0beM mapa.
Tema 7.5 Copepxanue yueOHOIro MaTepuasa 4
IIpumepnbr cumMmerpuii B | [IoHsiTHE O CUMMETpUM B NPOCTpaHCTBE (LIEHTpalbHas, oOceBas, 4
npodeccun. 3epkanbHasi).  OOoOleHMe  MpeAcTaBI€HUH O  MPaBUIIbHBIX
MHOTOTPaHHHUKAX (TeTpa’ap, KyO, OKTadIp, NOACKAIIP, UKOCAIIP).
Tema 7.6 Copepxanue yueOHOro MaTepuasa 4
Haxo:xxnenune o0bemoB, | MHOTOTpaHHMKH. Tema W TOBEpXHOCTH BpamieHus. [lmomanm 2
IJIOIA/iell NMOBEPXHOCTH | MOBEpXHOCTEeH Ten BpameHus. OObeMbl U IUIONAANM MOBEPXHOCTH
MHOI'OrPAHHMKOB M TeJ | MHOTOTPAaHHUKOB U TE€J BPAICHUS
BpallleHus B | IlpodeccnoHaIbHO-0PHEHTHPOBAHHOE cojiep KaHue:
NPAKTHYECKHUX 32a49aX | SKOHOMHMYECKHE 33]]Jaul Ha BBIYUCIIEHHE 00BEMOB
IIpakTyeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEPXHOCTU 2

BpanieHus. l3mepeHus B reomeTpuu.

JImuHOCTHEIE,
METanpeMETHBIE 1
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTa
0o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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Paznen 8. IuckperHnas ciayyaiiHasi BeJIMYMHA. JJIEMEHThl MATEMATHYECKON CTATUCTUKH.

12
Tema 8.1 [Iuckpernas | Cogep:xaHue y4eOHOro Mmarepuasa 6
caydaiiHas  BeJM4HMHa, | CiyyaliHple BelIM4YMHBL. Bunel ciydaiiHelx BenuuuH. OnpeneneHue 6
3aKOH ee pacnpeaejeHus | IUCKPETHOW  CIIydalHOW  BEJIMYMHBL.  3aKOH  pacnpeiescHus
JUCKPETHOM CIy4alHOM BeIMYMHBL. Ee 4KCIIOBBIE XapaKTEPUCTHKH.
[TonsiTue 0 3aKkoHe OOJIBIINX YHCETI.
Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTH4YeCKOu OCHOBHbIE  TIOHATUS ~ MAaT€MaTUYECKOW  CTATUCTUKHU.  3aJadyu 4
CTATHUCTHUKH. MaTeMaTHUeCKO cTaTUCTUKU. [lepBryHas 0OpaboTKa CTaTUCTHYECKUX
MaHHBIX. YHWCIOBBIE XapaKTEPUCTHKU (TeHEepalbHAas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudmerndeckoe, MoOjJa, MeIuaHa, pa3Max,
mucnepcusi). IlpencraBinenne panHbix. Pabora ¢ Tabnuuamu,
rpaduKaMu, TuarpaMMamH.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coaepKkaHme: 3a/1aun 2
MaTeMaTHYECKOW CTAaTHCTUKU COLMAIBHO-IKOHOMHYECKOTO MPOGUIIS
[IpencraBnenne ganHblx. PabGora ¢ Ttabmumamu, rpadukamu,
JarpaMmMamH.
Koncynbranus 6
IIpomexyTounas arrecranms (IK3amMeH) 12
Bcero no gucuuniune: 252

JImuHOCTHEIE,
METanpeMETHBIE 1
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTa
0o0pa3oBaHUs U HAYKH
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 TMCIUTIIUHbI:

Peanuzarniusi mporpaMmbl JTUCHUILUIMHBI TPeOyeT HaIu4usl yueOHOro kKabuHeTa
MaTeMaTUKH JJI1 TIPOBEJCHUS 3aHATHM JIEKIIMOHHOTO THUIIA, IPAKTHYECKUX
3aHATHNW, B TOM YHUCJIE TPYIIOBBIX, WHIUBUIAYAIbHBIX, MUCHbMEHHBIX, YCTHBIX
KOHCYJIbTAILMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIINH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CTICIMATM3UPOBAaHHAS MEOEITh (CTOJIBI, CTYJIBS IO KOJTMYECTBY 00YUaIONINXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOMsS:  IUIAKaThl,  y4eOHO-HArIsAHBIE  TOCOOMS,
oOecrieunBaOIIMEe TeMaTHYECKUEe WIUIIOCTpalid 1o  pabodeidt  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIe, BHJICO-ayJMO MAaTEpUaJIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommproTep w#MeeT AOCTYNN K 3JIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJI B TJI00AJIbHYIO ceThb MIHTepHET, OCHAICH JUIICH3UMOHHBIM MPOrPaMMHBIM
o0ecIeYeHUEM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoBHbIE yueOHbIe U3TaHUs

1. Marematuka: anreOpa W Hayala MaTeMaTHUYECKOro aHalu3a,

reomeTpus. Anrebpa W Hadajma MaremaTudeckoro aHamm3a. 10-11 kiaccer:
0a30BbIi 1 yriyosn€HHbIN ypoBHU : yueOHuk / I A. Amumos, F0. M. Konsarun, M.
B. Tkauésa [u ap.]. — 1l-e u3n. — Mocksa : [IpocBemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TekcT : 3JeKTpOHHBIA // DIEKTPOHHBIA pPecypc
uudpoBoit oobpazoBarensHor cpeasl CIIO PROFo6pasoBanue : [caift]. — URL:
https://profspo.ru/books/132452

2. Marematuka: anredpa W Hayala MaTeMaTHUYeCKOro aHalu3a,
reometpus. l'eomerpusi: 10-11 kmaccwl: 0a30BbIi U YIUIyOJEHHBIH YPOBHH
yuebnuk / JI. C. Atanacsu, B. @. byry3os, C. b. Kagomues [u ap.]. — 11-e u3z.
— Mocksa : IlpocBemenue, 2023. — 288 c. — ISBN 978-5-09-103606-0. —
TexcT : BPIEKTPOHHBIN // DIEKTPOHHBIA pecypc UdpPoBoil 00pazoBaTeIbHOMN
cpeasl CITIO PROFo0pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/132455

l[OlIO.JIHI/ITe.]'lebIe y‘leﬁHble H3TaHHA
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3. Marematrka: anreOpa ¥ HadaJla MaTeMaTHYeCKOTO aHaln3a,
reoMmeTpusi. Anrebpa U Hadaja MareMarudeckoro aHanusa. 10 kmacc: 6a30BbIi U
yrayOnEHHbIN ypOBHU : yueOHUK A oOuieoOpa3zoBaTenbHbIX opranuzanuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. U. [llabynun. — 10-e uzn. —
Mockaa : IIpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc uudpoBoit oOpazoBarensHol cpeabl CI1IO
PROFoo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132301,

4, [IparyceBuu, M. $. Marematuka: anrebpa u Hauyaia
MaTEMaTU4YeCKOTO aHalin3a, reoMeTpus. AnreOpa W Hadajga MaTEMaTHYECKOTO
ananm3a. 10 kmacc: yrimyOn€HHBIA YPOBEHD | YIeOHUK Tl 0011e00pa3oBaTeIbHBIX
opranuzanuii / M. . [IpatyceBuy, K. M. Cton6os, A. H. I'onoBun. — 7-€ u3n. —
Mockaa : [IpocBemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8. — Teker :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoBarensHoi cpeapl CIT1O
PROFoo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132302

S. Marematuka: anreOpa W Hayaja MaTeMaTHUYECKOro aHalu3a,
reoMmeTpus. Anrebpa U Havalia Marematuueckoro aHanmsa. 10 kimacc: 6a30BbId U
yrayonéuneiii ypoBuu : yueOnuk / C. M. Hukonwsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e uzn. — Mocksa : IIpocsemienue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : ANEKTPOHHBIN // DAEKTPOHHBIN
pecypc uudponoit oopazosatenbHoii cpeabpl CIIO PROFo6pazoBanue : [cailt]. —
URL.: https://profspo.ru/books/132300

6. Bricmas marematmka g 3KoHOMHUCTOB. B 3 wactax. Y.2:
y4eOHUK W MPAKTUKYM JUIsl CPEAHEro mnpodeccuoHaibHoro odpazoBanus/ H.I.
Kpemep, B.A. Ilytko, U.M. Tpumun; nox pegakuueit H.III. Kpemepa. — 5-¢ uzs.,
nepepab. u gomn. — MockBa: U3parensctBo IOpaiit, 2024. — 239c. — URL:
O0pazoBarenbHas miardopma FOpaiir. [{ns By30B u ccy3oB. (urait.ru)

HNuTepHeT-pecypcesl

7. www.fcior.edu.ru  (PegepanbHblii  UeHTp  MHGOPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB (DPLIMOP)).
8. www.school-collection.edu.ru  (EnuHast  komekiuss  mudpoBBIX

00pa3oBaTeIbHBIX PECYPCOB)

9. www. Ucheba. com (OOpa3oBarenbHblii mopTan «Ydeba»: «Ypokm»
(www. uroki. ru)

10.OnexTpoHHBIE  pecypc nmdpoBoit obpaszoBarensHOl cpenbl  CIIO
PROFo6pazoBanue;

MeTtoauyeckue yKa3aHusi [JIsi  OOyYaIOIIHXCS 1O  OCBOEHHIO
AUCHHUTITHHBI

11. Meroguveckre yKazaHWS IS OOYYAMOIIUXCS 110  BBIOJHCHHUIO
MPAKTUIECKUX PaOOT.
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https://urait.ru/search?words=%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D1%80

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YUYEBHOH

JTUCHUIINHBI

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

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHWE OOYYAIOIIUMHUCA POCCHHCKONH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HapoJoB Poccuiickon
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLui,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIMOHHOIO MHMPOBO33PEHHS, ITPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh 1M M CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(hOpMUPOBAHHOCTh MPEJCTaBICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTUKH;

— TOHMMaHHWE 3HAYUMOCTH MaTEMaTUKH JUI1  HAay4YHO-
TEXHHUUYECKOT0  mporpecca, Cc(OPMHUPOBAHHOCTh  OTHOLIEHUS K
MaTeMaThKe KaK K 4YacTh OOIIEeYeNIOBEUEeCKOM KYyIbTYyphl depes
3HAKOMCTBO C HCTOpPHEH  pa3BUTHS  MaTEMaTUKH, 3BOJIIOIHUEHN
MaTeMaTHYeCKUX HJIEH;

— pa3BUTHE JIOTUYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOIO

BOOOpa)KEHUs, aITOPUTMHUECKON KYIbTYphl, KDUTUUHOCTH MBIIIJICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSTeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJIAZICHHE MAaTeMaTHYEeCKUMHU 3HAHMSAMM U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX IMCHUUIUIMH M JUCHUIUIMH HPOpECCHOHATBLHOIO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi OJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHONICHHE K HENpPEephIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCIIEIIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCThH K CaMOCTOSITENIbHOI TBOPUYECKOM U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

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

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTeCTaluy -
BBIIIOJIHEHHE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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OTBETCTBEHHOH J1€ATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHHUKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIBHOCTH;

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

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEIbHO ONPEAEIATh 1eNIU AeSITeTbHOCTU
U COCTaBJIATh IUIAHBI JESTENbHOCTH; CaMOCTOSITEIbHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I TOCTHKEHUS
MOCTaBJICHHBIX LIeJe U peanu3alud IUIAaHOB AESITebHOCTH; BbHIOUPAThH
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALUAX;

— yYMEHHE IPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOW JESATENbHOCTH, YYUTHIBATH MO3UIUU JPYTHX
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,
IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;

- FOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOSATENbHOM
UH(POPMALIMOHHO-TIO3HABATEIbHON JESATEIbHOCTH, BKIJIIOYAs yMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHMBaTb M HUHTEPHPETHPOBATH HHPOPMALMIO, TOIY4YaeMyl W3
Pa3IUYHbBIX UCTOYHUKOB;

- BIQJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO M3JaraTh CBOK TOYKY 3pEHUs, HCIOJIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIAJICHHE  HABBIKAMH
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICIUTENBHBIX IPOLIECCOB, MX PE3YylbTaTOB M OCHOBAHW, T'paHMIL
CBOEr0 3HAHMSI U HE3HAHMsI, HOBBIX MTO3HABATEJIbHBIX 3a/la4 U CPECTB
JUISL UX TOCTHKEHUS;

- LIEJIEYCTPEMIIEHHOCTh B IOMCKaX U NPUHSATUHU PELICHUH,
COO0pa3UTENbHOCTh M HWHTYWULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBiIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MUDA;

NpeIMeTHbIE:

1) ymeHue omnepupoBaTh MOHATHUSIMH: OIpPEAETICHHE, aKCHOMa,
TEOpeMa,  CJIEJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
IPOTUBONOJIOXKHOE  YTBEP)KIEHUE,  NPUBOJUTH  IPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MaTeMaTH4eCKOW WHIYKIINH;
IIPOBOAMTH JOKA3aTEJIbHBIE PACCY)KIEHUS IIpU pElIeHHH 3ajad,
OILICHUBATh JIOTHYECKYIO NMPaBUIILHOCTh PACCyKICHUI;

2)  yMeHMe  ONepHpoBaTh  MOHATHIAMM: MHOKECTBO,
MOJIMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMM;, YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUlsl  ONHCaHWs  PeabHBIX
MIPOLIECCOB U SIBJICHUM M MpHU PEIIeHUH 3a/lady, B TOM YHUCIIE U3 APYTUX
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
NO3UIMOHHBIMUA 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, pallOHalIbHbIE, UPPALMOHANIbHbIE, [T0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C TMapaMeTpoOM; MNPHUMEHSITh YpaBHEHHs, HEpPaBEHCTBA, HX
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 (QYHKUUS, CTENeHHas (YHKIUS C LEIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HCHOIb30BaTh I'papuKH
(GYHKOMA JUIT M3YYEHHUs TMPOIECCOB W 3aBUCHMOCTEH MPH pEIICHUH
3a[a4 U3 Jpyrux y4eOHbIX NMPEIMETOB U U3 PeaIbHOM )KU3HU; BBIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; 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 3aJa4y C MapamMeTpamu;, HW300pakaTh Ha KOOPAMHATHOMH
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEI0BATEIbHOCTD, apU(pMeTHdecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yMEHHUE 3aj[aBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHuMe omnepupoBaThb HNOHITHSIMM: HENPEPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BoaHAas (YHKIHMH, TEOMETPHUECKUH U (U3UYECKHA CMBICTT
IPOM3BOJHON, IIepBOOOpa3Hasi, ONpEIENCHHbI WHTerpal; 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
HAXOXXJCHUSA HAWJIYYIIero peIIeHUs B NPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnanbHbIX YpaBHEHUH;

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

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudmeTnueckoe, MeauaHa, HaWOOJIbIIEE W HAWMMCHbBINCE 3HAYCHUS,
pa3max, AUCHEepCHsi, CTAaHAAPTHOE OTKIOHEHHE Ul OMMCAHUS YUCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) ymeHre HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOJIb30BaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHus 3anad  (OpMYITbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEalIbHBIX COOBITHH; yMeHHe
OTIEPHPOBATH TOHATUSMHU: CIIydailHas BEJIWYHMHA, pacIpeelieHue
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYCHHBIX
pacripesiesieHuil 1711 pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUAMU: 3aKOH
OOJNBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHHN; yMEHHUE
NOPUBOANUTH TPUMEpPHl MPOSBICHHUS 3aKOHa OONBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXKAY MPSAMBIMHU, YTOJl MEXAY NPAMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONIepUpOBATH MOHATUSMHU: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPAHHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIlleHUs, IMJIMHAP, KOHyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, TMapajuleTbHbIe OCH WU
OCHOBAHMIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaroasicst chepbl, HIWIMHIPA,
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KOHyCa;, yMEHHE CTpPOUTh CEUYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpesieNIeHUsl N3ydaeMbIX (UIyp, BbIIBUIaTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh HOHATUAMM: IUIOIIAbL
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienumnena, MUpaMuabl, MPU3MBIL, IHIUHIpA, KOHYCa, IIapa;
yYMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (QUTyp;

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 YHCIE B MPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasibHON JKHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, pa3jIoKEHUE BEKTOpa Mo Oaszucy, CKalsIpHOE IPOU3BEIEHUE,
BEKTOPDHOE TNPOM3BEIECHUE, Yrojl MEXAY BEKTOpaMM; yMEHUe
UCTIOJIF30BaTh BEKTOPHBIA 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 MOAENIMPOBATH pEAJbHBIE CHUTYallUM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHEe  MOJETH C  MOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHbIE C HUMH
NpaKTUYECKHe 3a/1add; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYUYCHHBIM pe3yabTaT; pelarbh [PUKIaJHbIE
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UYECKOr0 XapakTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.

4.2. ®oHJ OLCHOYHBIX CPEACTB AJIs NPOBEIeHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIIMXCs M0 JUCUMUIIIIMHE
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Ioxa3zaren U KpUTEPUU OLICHUBAHUSA KOMIIETEHIHI
IlokasaTenn W KpUTEPUM OLICHUBAHMS KOMIIETCHLIMM, OIHMCAaHHUE IIKal
OLICHUBAHUS COJIepKaTcs B MpuiiokeHuu 1.

KOHTpOJIbHBIe H TECTOBBIC 3alaHUA
KOHTpOJILHBIG 3aJaHUA COACPIKATCA B ITPHUIIOKCHUN 1.
MeTozmqeclme MaTepualbl

Meronuueckiue Marepuainbl, ONPESISOIMe MNPOUEAYpPbl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHHE KOMIIETEHIIUM, coaepKarcs
B MIpUJIOKEHUU 1.
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Ipuioxenne 1
KoHTPOJ/IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEIEHUsI MPOMEKYTOYHOI aTTeCTAMHU MO TUCIHIIHHE
0O/1.03 MaTemaTtuka

1.1. ®opma NpoMeKYTOYHOM aTTecTAIMM: 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 OIIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, 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/BI:

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

METOJ pacyeTa CBOJIHBIX OaIoB;

PGSYJ'IBTaTI)I BBIITOJIHCHU A 3aI[aHI/Iﬁ OLICHUBAIKOTCA B COOTBETCTBHHU C p33pa60TaHHI)IMI/I
KPUTEPUSAMHU OLICHKH.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

IlepeBon nsiTH GasIbHOM IIKAJIBI yYeTa PE3YJIbTAaTOB B ISTH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ouenka KosnuuyectBo 6a/1510B, HAaOpaHHBIX 32
BBITNIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYEeCKOro
3alaHus, CPeAHNI 0AJIJ1 10 UTOraM ATTeCTALNM

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Orenka 3 «yJIOBJICTBOPUTEIHLHOY 3-3,5
Omnenka 2 <29

«HEYAOBJICTBOPUTCIIEHO»

1.3 . KOHTpPO/IbHO-OLICHOYHBIE CPeACTBA
3ananue:

1.OTBeTUTH Ha BONPOCHI (2 BOmpoca).

2. BemomauTh nmpaktrdeckoe 3ananue (1 3aganue).

IIpumepHbIe BONPOCHI 1151 co0ece0BaAHMS
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Llenbie U palioOHaIbHBIC YHCIIA.
JlericTBUTEIbHBIC YUCTIA.
[TpuGinKeHHbIE BEIYUCICHHUS.
KommekcHsle uucna.
KopHu u crenenu.
KopHu HaTypabHOM CTENEHH U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ paroHaJIbHBIMU TIOKA3aTENSIMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm ymncna. OcHOBHOE JoTapu(pMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 0oraprudmoB.
1. Jlorapudm. /lecaTudnble U HATypaIbHbIE JOTapHU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna nerictBuii ¢ Jorapudmamu.

13. Jlorapudm. OcuoBHbIe oHATH. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue aareOpandecKux BbIPAKCHUM.

15. IIpeoOpa3oBaHue palOHAIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUMN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U MTOKA3aTEIbHBIX BHIPAXKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPUPMHUUECKUX BbIPAKEHUH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCTIA.

20. 3Haky, YWCIIOBBIE 3HAYEHUS U  CBOWCTBA  YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKHUX (PYHKIUH.

21. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHIE TOKICCTBA.

23. ®opmynbl NPUBEACHHUS.

24. ®OopMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHUE.

27. Tlpeobpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUUYECKUX QYHKIUN B CyMMY.

28. TlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBHIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKHX (QYHKLUI Yepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. TIpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHS.

32. IIpocreiine TPUrOHOMETPUYECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHBIE TOHATHSA. OOnacTe ONpeneneHuss W MHOXKECTBO
3HA4YCHUM.

34. Oynkuuu. ['paduk pyHKINN.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX Ppa3IMYHBIMU
CHoco0aMH.

36. ®ynkuuu. CBoiicTBa PyHKIUH.

37. Oyakuuu. MOHOTOHHOCTB, YE€THOCTh, HEUETHOCTh, OTPAaHHMYCHHOCTb,
NEPUOIUIHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HalMEHbIIIee 3HAUEeHUs, TOUKU IKCTpeMyMa. [ paduueckass HHTEpIpeTarus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUEeCKHe Olepanmud  HaJ
byHKIUAME.

40. ®Oysakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKiuu. O6MacTh onpeneneHuss U o01acTh 3HaUYCHUH 0OpaTHON
GyHKIHH.

42. O6patnble pyHkuuu. CpoiictBa. I'padux o6paTHO# QyHKIMH.

43. Jlorapudmudeckas QyHKIHUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA.

RBRowoo~NoOR~wNE
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45. TlokazaTtenpHast QyHKIMS, €€ CBOMCTBA U rpaduk.

46. Iloka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

47. Crenennas QpyHKIHs, ee CBOICTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOW (DYHKITHH.

49. OO0nacTh ompeeleHuss 1 MHOXKECTBO 3HaYCHUI (QyHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 3HaYeHUN (D)YHKIIUHU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUi QyHkImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp omnpeneneHnss 1 MHOXECTBO 3HAYCHUHN QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB ¢yHknmii. CUMMETpHsi OTHOCHUTENIBHO OCei
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pyHkmii. [lapannensHblil mepeHoc.

55. IlpeoOpazoBanus rpadukoB (yHkuuid. CUMMETpUsS OTHOCHUTEIBHO Hauaia
KOOP/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCUTEIBHO MPSIMOMN
y=X.

57. IlpeoOpa3oBanusi rpadukoB (yHKIuA. PacTsokeHue W ckaTHUe BIOJb Ocei
KOOP/MHAT.

58. VYpaBHeHus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPHUEMBI UX PELICHUSI.

60. Cucremsl ypaBHeHUH. PaBHOCUIIBHOCTh CUCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHUH. OCHOBHBIEC TPUEMBI UX PEILICHHS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCT HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB M TpagukoB (YHKIMH MpU pEIIEHUN YpAaBHEHHHA U
HEPaBEHCTB.

65. Mertoa UHTEPBAJIOB.

66. N3o0pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. V3o0paxkeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIETOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEIbHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (YHKIIMH, €€ TEOMETPUUECKUI CMBICI.

71. ITonsaTHe 0 MPOU3BOAHON QYHKIIUH, €€ PU3MUECKUIT CMBICI.

72. VYpaBHeHUe KacaTeIbHONW U HOpMaJIU K TpaduKy QyHKIIHH.

73. [Tpon3BoiHbIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

74. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX () YHKIIHA.

75. IIpuMeHeHHe TPOU3BOJAHON K HCCIENOBaHMIO (YHKIMA M HOCTPOCHHUIO
rpaduxosB.

76. ITpumepbl UCTONB30BaHUS MPOU3BOAHOW JUISI HAXOXKACHUS HAWIYYIIEro
peIeHHs B IPUKIIAIHBIX 3a/1a4ax.

77.  Bropas nmpous3BojHas, ee reoMeTpruuecKuii cmbici. Haxoxaenue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

78. Bropas mpousBogHas, ee (uznueckuil cmpicia. HaxoxkneHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

79. IlepBooOpasHas u unrerpain. CBoHcCTBa.

80. Tabmu1a mepBooOpa3HBIX.
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81. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €0 I'€OMETPUUYECKUN
cMmbicit. @opmyna Herorona—JleliOHuna.

82. [IpuMeHeHHE ONpENENeHHOr0 WHTEeTpaja s HAaXOXACHUS IUIOIIAAN
KPUBOJIMHEWHOW TpaIeiuu.

83. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaud Ha TMOJCYET YHUCiIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUMU.
Pemenue 3aa4 Ha nepeGop BapHaHTOB.

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

86. Tpeyronsuuk Ilackars.

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

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

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapanmiensHOCTh TPSIMON M IJIOCKOCTH.

91.  IMapamnenbHOCTh TIOCKOCTEH.

92. [lepnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.

93.  IlepnieHAMKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYron Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: MAPAJUICTBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETPHS

OTHOCHUTEIIBHO TJIOCKOCTH.

100.  MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

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

102. Mmuororpannuku. [lapamnenenumnen. Kyo0.

103. IIupamupa. [IpaBunbHas nupaMuaa. Y cedeHHas nupamuia. Tetpasap.

104. Cummerpuu B KyOe, B mapajuiesenumnese, B Ipu3Me U upamuIe.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

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

107. Hwuwmuaap. OcHoBaHWe, BhICOTa, OOKOBas IMOBEPXHOCTh, OOpasyroras,
pas3BepTKa.

108. OceBble ceueHUs MWIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennsiii koHyc. OcHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpasyroiasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHHE, BbICOTa, OOKOBasi TMOBEPXHOCTD,
oOpasyroasi, pa3BepTKa.

111. OceBble ceyeHHUs1 KOHYCa U CEUEHHsI, MapajieIbHble OCHOBAHUIO.

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHasi TUIOCKOCTb K cepe.

114.  O6wem u ero uzmepenue. arerpansras popmyna oobema.

115. OO6wem Tema. @opmynsl  oObema Ky0a,  TIpPSIMOYTOJIBHOTO
napaieNienuea, Mpu3Mbl, IAITHHIPA.

116.  dopmynsl 0ObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 06beMa mapa u miomaau chepsl.

118.  dopmyssl IIOMAAN TOBEPXHOCTEH IMIMH]IPA U KOHYCA.

119. TIlomoOme Tten. OTHOMmEHUS IUIOMIAJICH TOBEpXHOCTEH W  00BHEMOB
NOJOOHBIX Tell.

120. IIpsmoyroimbpHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXIYy ABYMs TOUYKaMHU. Y paBHEHHE CEpHI.
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122.  Bextopsl. Monynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEeKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.

124.  Bextopsl. Koopaunatsl. Pa3noxkenue BeKTOpa Mo HapaBJICHUSM.

125.  Vron mexnay aBymsi BekTopami. [Ipoekiius BekTopa Ha OCh.

126. Koopaunats! Bektopa. CKalsspHOE MTPOU3BEICHNE BEKTOPOB.

127.  HUcnonb3oBaHHE KOOPJAMHAT U BEKTOPOB IMPH PEIICHUH MAaTEeMaTHUYECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe MPpaKTHYECKHE 3aaHUS
Pa3BuTHE NOHATHS 0 YHCIIE

1. BeraucnuTs:
8
(1+i)
2. Haliti MOysib M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245
z,=1-%
. zZ,Z
Hatigure: “1 “2
4 JlaHbI ynca:

Zg:”@‘i‘ﬁi

o Z, ==
Hatigure: ©1 “=
KopHu, crenenu u jjorapugmsl

1. Brruncnure |ogslogzloga|og2512

3 445
2. Brerunciire 2 2131

1 1
3. Brerancaure E|()g‘17+ |09432—E|09428

4, Beraucinre |Og312_%|09332+%|0936

OCHOBBI TPHTOHOMETPHH

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

Haiitu 3Hak uncna Ctg28()° . Otser oGocHyiite.

2T
o COs— .
3. Haiinure 3nak yncna 6 . OTBeT o0OoCHYITE.
4. Jlokaxwure, uyro LG & — SN =1 g*a - sin*a

DyHKIUH, UX CBOIICTBA U IPAaPUKH

1. [Toctpouts rpaduk GpyHKIUN
y=x73
2. [Toctpouts rpadux GyHKIMH

1
y=x ++1

3x
F¥= :
3. Hana ¢pyHKIms x+2 | Haiitn 3HaYeHHs (YHKIUH B TOUKAX -
1, 2,10
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ol
4, Haiitu o61acts onpenenenust dymxmmn » =l %" — 6x+10)

YpaBHeHHsI M HEPABEHCTBA
1. Pemmre ypauenne Cos(x+%)=1
Pemmre ypaBHenue 3tg (3X + %) =3

2
3. Pemmte ypasrenune 1—tg°x = 2tgx
4 Pemnte ypasrenne cos(1—x)=1

Hauana MmaTeMaTH4eCKOr0 aHAJIH3a

1. Brruncnure
lirr%{:x: —5x+3)
x—f

. 3x—2
2. Breruncnure: lim —
x—2ExT+4
3. HaiinuTe npou3BoIHYIO (yHKITHIA:

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

6) f(x) == — 2/x +7

4. Haiitu  ypaBHeHue kacarenpHOM K Tpaduky (yHKUUU
y=2x"+1

5 Haiiyure nponsBoanyio Gpymkiun Y = YA~ +3X + 4
6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x> +21x* = 72x+9
7. Haiizmte npoussoanyo ¢pyukuu Y =Sin(x* +2)-cos(x—2)

8. Haiinute mnpoMeXyTkM MOHOTOHHOCTH (YHKIUMU M TOYKH
skctpemyma V = X7+ 6X* +9x + 8
9. Haiinute TOukM nepern6a v MpOMEXYTKH BBITYKJIOCTH Ipaduka

(byHKHHH :l" = .1'.:‘ - ﬁx:i + "‘
10. Haiizute TPOMEXYTKM MOHOTOHHOCTH (YHKIMHM W  TOYKH
sketpemyma Y = X7 - 6X% + 90X
11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpa3HOW 11 (GYHKUIUU
f(X) Ha mpomexyTke ( - o0 ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bplunicnure  MHTErpai J.(XZ +4x+1)dx BerucnuTe mIomanm

durypsI, orpaHmdeHHoN rpadukom GyrkipH Y = 3X°, mpaMeiMH X=2,X=4 u
0CBIO abcuuce
2xdx

3+X%°
14.Bpraucante 1uiomans (QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU

13.Bpraricnure uHTErpan I

y =16—X* 1 ocbio abermce
15.Berynciiure 1wiommanab (QUryphbl, OrpaHUYeHHON rpadukoM (YHKIMA
y =1—x* u ocpro abeumee
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KomOuHaTopuka, CTATUCTUKA M TEOPUS BEPOSITHOCTEH

1. B rpymme 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMupoBaTh KOMaHIy H3 4 deJIoBeK JUId YydacThs B MaTeMaTU4YeCKOil
onumnuaae?

2. Breraucinurs: A73+A52+A53

3
P7—A26+é’—;.

3. Haiitn

4. CKOJIBKO Pa3JIMYHBIX IECTU3HAYHBIX YHCET MOKHO 3aITUCATh C ITOMOIIBIO (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 NOBTOPsITHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 nudp 7 u 6. CKoJIbKO pa3IMyHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM

ceride?

6. Han psig uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudMeTnueckoe, pazmax,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuueckoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toi BEIOOPKH.

9. Omnpenensist CTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIBKO CEMSTH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOpaHHBIX TAKETOB
C OJIMHAKOBBIM YKCIIOM ceMsiH. [lomyunu:

Ywuciio ceMsH COPHBIX PAaCTCHUI 0] 1 2 314 |5 |6(7]|8

Yuciio makeTos 3116|2617 118103 |5]|1

Haiitu cpennee apudmeTrueckoe 1 MOay.
10.  Tloacuutanu oOwveM mpoaaxx marasuHa B TeueHue 10 mueit (B ThIC. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apupMeTHIecKOe, MOIY U MEIHAHY.

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

KOTOPBIMU PaBEH 30 .Otpe3oxk AD nepneHAuKyIspeH K IUIOCKOCTH pPaBHOOEIPEHHOTO

tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinurte paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 10 Kaka0W W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cm.

3. B tpeyronsunke ABC mano: ZC =Q()", AC=6 cm, BC=8 cm, CM — menmana.

UYepes Bepmmny C mposenena mpsimas CK, meprieHaukynsipHas K IJIOCKOCTH TPEYrolbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeagena minockocte ADM Tak, urto

nByrpansbiii yron BADM pasen (). Haiiaure cropony pomba, ecin ¢BAD =45~ 4
paccrosiHue oT Touku B 1o mnockoctu ADM pasno 43

5. Cymma mmomaziel Tpex rpaHel mpsMOYrOJIbHOIO MHapajuieNienunea, UMEKOIIIX

o6utyio BepuuHy, paBHa 404 OmM°, a ero pebpa MpONOPLHOHATLHBI uiciaM 3, 7 u 8. Haiiure
JaroHaib napajulesenumnesa.
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6. M3mepeHuss MpsMOYTOJIbHOIO Mapajuienenunena paBHsl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieIenuIe/a.

1. [ap paguyca 41 1M nepecedeH IMIOCKOCTbIO, HAXOIALIEICS Ha pacCTOSHUU 9 1M
oT 1eHTpa. Haiiaure miomaab ceueHusl.
8. B xonyce manmuHa oOpa3yromiel paBHa S5, a paguyc ocHoBaHus paBeH 4. Haiinure

00beM KOHYCA.

9. Haiiti kocunyc yrima mesxay sexropamu: @(2,—1,1)ub(4,—3,5)
1.3.2 Kpurepuu oueHkun

banmel 3a
Kpurepun oueHKH pe3yJIbTaTOB BbINOJHEHHSI KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa — 1 6aaa
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOC 3HaHWE © IOHUMAaHHE 1
MPOrPaMMHOI0 MaTepuaa;
- HMCUEPNBIBAIONIE, MOCIEI0BATEIHbHO, TPAMOTHO M JIOTHYECKH BEPHO
u3jaraeT MaTepual;
- Ia€T TOYHOE OTPEJICICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSATHH;
- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBbHOCTh CYKICHHI,
MPUBOAUT BEPHBIC aPTYMEHTHI, JIeTIAeT MPABUIIHHBIC BHIBOIBI,
- MPABWJIBHO U 00CTOSITEIHLHO OTBEUAET HA COIMYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTpUpYET TIJIyOOKOe, TIOJIHO€ 3HaHWE W T[OHWMAaHUE 0,5

IIPOrPaMMHOTI'0 MaTepHaa;

- B OCHOBHOM IPaBUJIbHO, 0€3 U3MEHEHHS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepHa;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUH H
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- TpU OTBETE JEMOHCTPHUPYET CaMOCTOATEIBHOCTh CYKJICHH,
IPUBOAUT BEPHBIE apPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- NpPaBUJIBHO, HO COBEpIIas HE3HAYMTENIbHbIE OIIMOKH, OTBEYAeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbpIBa€T OCHOBHOE COJAEp)KaHHE y4yeOHOro MaTepuana, HO 0,25
OOHapyXMBAIOTCSA  CYNICCTBCHHBbIE  MpoOeiasl B IOHUMAaHUU
MPOrPpaMMHOTO MaTepHala

- HETOJTHO, HapyIIasl MOCJIeIOBATEILHOCTh M3JIaracT MaTepHal;

- JIOMyCKaeT OIMUOKM B OMPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- TpU OTBET€ JEMOHCTPUPYET CaMOCTOATEIbHOCTh CYXICHHH,
MPUBOJUT YACTHYHO BEPHBIC apTYMEHTHI, OTICIIbHBIC BBIBOJBI HEIIb3S
CUMTATh BEPHBIMU U OOOCHOBAHHBIMU;

- CTYICHT WCHBITBIBACT 3HAYUTCIIbHBIC 3aTpPyJHEHUS, OTBeYas Ha
COITYTCTBYIOIIIKE BOTIPOCHI.

- HE 3HAET 3HAYUTEIBHOM YacTU MPOrPAMMHOI0 MarepHaia, JONMyCKAaeT 0
CYIIIECTBEHHBIC OIIMOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX ITOHATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA CONYTCTBYIOLIME BONPOCHI.

UTOI'o 1
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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
NUTOroO 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a
KpHUTEpHH OLCHKHU
1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;
IPUBE/IEHA BEpHAs I10CJIE0BATEIBbHOCTh BCEX IIArOB PELIEHUS; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BEIOPAHHOT'O c110c00a perieHus;
BEPHO OTMEUYEHBl Ha YEpPTEKE CBOMCTBA BCEX MPEICTABICHHBIX B 1,5
yCIOBUU (PUTYP U UX 3JIEMEHTOB;
BEPHO BBINOJIHEHBI BCE MPe0Opa30BaHUs U BHIYMCICHUS;
II0JIy4€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/1a4i;
JIONYIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OLIMOKA, HE BIUSIOIINE Ha
IPABHJIBHOCTbH JAJIbHEHUIIIET0 X01a peleHus
3 | X0 pelIeHus] BEPHBIA;
pelieHre, BO3MOKHO, HE 3aBEPIICHO;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKHA B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;
OTMEYEHHBIEC Ha YepTexke CBOWCTBA MPEJICTABICHHBIX B YCIOBUM (UTYP 0,5
U UX 2JIEMEHTOB UMEIOT HETOUHOCTH;
JIOMYILIIEHbI HerpyoOble OMMOKM B BBIYMUCICHUSAX M B NMPEoOpa3OBaHUSX,
HE BJIMSIONINE HA MPAaBUILHOCTD XOJIa PEIICHNUS;
B pPe3yJIbTaTe ITHX OMIMOOK MOXKET ObITh OJy4eH HEBEPHBINH OTBET
4 | HEeBepHOE pelleHNne, HEBEPHbIN OTBET WM OTCYTCTBUE PEIICHHUS 0
NTOIrO 15
1.4. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs IPOMEeKYyTOYHOH
arrecTanuu

ATTCCTaI_[I/II/I IIPOBOJUTCA B y‘-IC6HOM KaOMHETe MAaTCMATHKH.
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1.5 YueOHo-MeTOonMueckoe M HHpoOpMaNMOHHOEe o0ecmevyeHHe IS TPOBEICHUS
MPOMEKYTOYHOM aTTeCTALMHU

OcHoBHbIE YueOHbIe U31aHUS

1. MaremaTuka: anrebpa ¥ Hadajga MaTeMaTUYEeCKOro aHajau3a, reomerpus. Anredpa u
Hauaia MaTeMaThudeckoro ananusa. 10-11 kiaccel: 6a30Bblid U yriyOIEHHBIA YPOBHU : y4eOHUK /
II. A. Amumon, FO. M. Koasrun, M. B. Tkauéa [m np.]. — 1l-e m3a. — Mocksa :
[Tpocemenne, 2023. — 464 c. — ISBN 978-5-09-107210-5. — Tekct : 37eKTpOHHBIH //
DIeKTPOHHBIN pecypc mudpoBoit odpaszoBarensHoil cpenbl CIIO PROFobpa3oBanue : [calT]. —
URL: https://profspo.ru/books/132452

2.Marematuka: anrebpa W Hayala MaTeMaTUYECKOTO aHaiu3a, reoMeTpus. I'eomerpusi:
10-11 xnaccer: 6a30BbIi 1 yriayonéuusiit ypoBuu : yueOnuk / JI. C. Aranacss, B. @. byrysos, C.
b. Kagomues [u ap.]. — 11-e u3n. — Mocksa : [Ipocsemnienue, 2023. — 288 ¢. — ISBN 978-5-
09-103606-0. — TekcT : 3MeKTpOHHBINA // DIEKTPOHHBIA pecypc HUpoBol 00pazoBaTEeILHON
cpeast CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132455

JlonoJHUTe/IbHbIE Y4eOHbIe H3IaHNUS

3.MaremaTuka: anreOpa W Havajga MaTeMaTUYECKOTO aHalu3a, reomMeTpus. Anredpa u
Hayaja MareMaThdeckoro aHanuza. 10 kimacc: 6a30BbIid U yrayOJIEHHBINH YPOBHU | YYCOHHK IS
obmeoOpazoBarenbHbIx opranusanuii / FO. M. Konsrun, M. B. TkauéBa, H. E. ®énoposa, M. N.
labyrun. — 10-e m3x. — Mockaa : [Ipocsemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — TekcT : 27eKTpOHHBIN // DAEKTPOHHBINH pecypce 1udpoBoi odpazoBarensHo# cpeant CI1O
PROFo6pa3zosanue : [caiit]. — URL.: https://profspo.ru/books/132301,

4.1lparyceBuu, M. 5. Maremaruka: anrebpa M Hayala MaTeMaTHUYECKOTO aHAU3a,
reomeTpus. Anredpa U Hadaia MaTeMaTH4ecKoro anaimsa. 10 kmacc: yriayOn€HHBIA ypOBEHb :
yueOHUK ams obmeoOpa3oBaTenbHbix oprannzanuii / M. S. Ilparycesuu, K. M. Cron6os, A. H.
[onoBuH. — 7-e u3a. — Mockaa : [Ipocsemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8.
— Tekcr : 3nekTpoHHBINA // DIeKTpoHHBIN pecypce muppoBoit obpazoBatensHoil cpeast CITO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132302

5.Marematuka: anreOpa W Havajga MaTeMaTUYECKOTO aHalu3a, reomMeTpus. Anredpa u
Hayajla MareMaruueckoro ananuza. 10 kimacc: 0a30BbIl U yrinyOn€HHBIN ypoBHH : yueOHuK / C.
M. Huxkonbsckuii, M. K. IToranos, H. H. Pemetaukos, A. B. llleBkua. — 10-e u3a. — Mocksa :
[Tpocsemenne, 2022. — 434 c. — ISBN 978-5-09-101573-7. — Tekct : 3IeKTpOHHBIN //
DneKTpOoHHBIN pecypc mudpoBoit odpazosarensHoi cpeasl CIIO PROFobpazoBanue : [caift]. —
URL.: https://profspo.ru/books/132300

6. Briciias marematuka g SKOHOMHUCTOB. B 3 uwactsax. U.2: yueOHUK U MPAKTUKYM TS
cpenHero npodeccuonanbHoro odopaszosanus/ H.I. Kpemep, B.A. Ilyrko, U.M. Tpummus; nox
penakuueit H.IL. Kpemepa. — 5-e uzn., nepepad. u gon. — Mocksa: Uznarenscto FOpaiit, 2024.
—239c. — URL: O6pazoBarenbHas naargopma tOpaiit. /I By30B U ccy30B. (urait.ru)

HNHuTepHeT-pecypcsl

7.www.fcior.edu.ru (OenepanpHbIi 1IEHTP HHGOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB
(PLIOP)).

8.www.school-collection.edu.ru (Equnas komneknuss nuGpPOBBIX 00pa30BaTEIbHBIX

pecypcoB)
9.www. Ucheba. com (O6pa3oBarenbHbIil TopTan «Yueday: «Ypoku» (Www. uroki. ru)
10. DONeKTpoHHBIA  pecypc  mudpoBoi  obpazoBarenbHOi  cpensl  CIIO
PROFo6pa3oBanue.

MeTOIll/l‘leCKl/le YKa3aHusA 1JId oﬁyqaloumxcs1 M0 OCBOCHUIO U CIIUITJIMHBI
11. MeTtoaudeckue ykazaHus Al 00y4arOIIUXCs 1O BBIMTOIHEHUIO MPAKTUYECKUX
pabor.
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https://urait.ru/search?words=%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D1%80

40



