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Pabouas mporpamma yueOHol auciurmuabl OJ1.03 Marematuka paspaboTaHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
(mamee — ®I'OC) no cneumansHocTH 38.02.07 baHKOBCKOE N1€710, YTBEPKIAEHHBIM
npukazoM MunucrepcTBa npocsemienus: Poccuiickoit ®eneparuu ot 14 Hosiops 2023
r. No 856, ®I'OC cpeanero obmiero obpasoBanus (mpuka3 Munobpunayku PO ot
17.05.2012 Ne 413) (c m3menenusimu Ha 12.08.2022 r.) m npumepHoOil paboueit
nporpaMmoii  oOmieoOpa3oBaTenbHOM  AUCHUILIMHBL  «Martematuka» s
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OPraHMU3AIMi, YTBEPKICHHOW Ha 3aceJaHHH
CoBeTra MO OLEHKE COAEP)KAHMS M KayecTBa IPUMEPHBIX padbO4Yux MNporpaMm
0011e00pa3oBaTeNIbHOTO W COLMAIbHO-TYMAHUTAPHOTO  ILMKJIOB  CPEIHETO
npodeccuonansHoro oopazosanus [Ipotoxon Ne 14 ot «30» Hos10pst 2022,

Pa3zpabotunk: Adonuna I'.K. — npenogasatens [IIIK CI'TY umenu I'arapuna FO.A.

Kuszesa C.E. — nmpenogasarens [ITIK CI'TY umenu [Marapuna FO.A.
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1. MACIOPT PABOYEM MMPOI'PAMMBI YUYEBHOM
JUCHUIIJIMHBI O4.03 Matemaruka

1.1. ObaacTh npuMeHeHHUs padoyeil MPOrpaMmMbl
PaGouas mporpamMma y4eOHON IUCHUIUIMHBI SBISETCA YacThIO MPOrpaMMBbI
MOJATOTOBKHU CHeIuainucToB cpeanero 3sBeHa (manee — I[IIICC3) B cooTBeTCTBUM C
®dI'OC CIIO no crnenuanpHoctu 38.02.07 baHKOBCKOE A€I10.

1.2. MecTo y4eoHoii nucuuminnbl B cTtpykrype IIICC3:
VYueOHas TuCHUIUIMHA BXOJIUT B 0011eo0pazoBarenbhbiid 1uki [TTIICC3.

1.3. llesin ¥ TpeGOBaHUS K pPe3yJIbTATAM OCBOEHHS Y4eOHOM TMCUMIINHBI:

B pe3ymbrare ocBoeHHsS y4ueOHOM MMCHMIUIMHBI OOYYarOIIUIHCSA JOJDKEH
JIOCTUYb CIICAYIOIINE PE3YIIbTaThI:

JIMYHOCTHBIE:

- OCO3HAaHHE OOYYalIIUMHCS POCCUMCKOM TIpakIaHCKOWM HAEHTHYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAECIICHHUIO;

- HajJMyue MOTHBaMM K OOYYEHHI0O M JIMYHOCTHOMY Pa3BUTHUIO;
L[EJICHAIPABIICHHOE PAa3BUTHE BHYTPECHHEW IMO3UIMUA JTUYHOCTH HA OCHOBE HYyXOBHO-
HPABCTBECHHBIX IIEHHOCTEW HapoaoB Poccuiickor Penepannv, HCTOPUUECKUX U
HAllUOHAJIBHO-KYJIBTYPHBIX — Tpaaulluid, (HOPMHUpPOBAHHE CHUCTEMBl 3HAYMMBIX
IIECHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTHUKOPPYIIMOHHOTO  MHUPOBO33pPECHMUS,
IIPaBOCO3HAHMS, IKOJOTHUYECKON KYJIbTYPhI, CIIOCOOHOCTH CTAaBUTh ICIM U CTPOUTH
’KM3HCHHBIC TIJIAHBI,

— ¢c(OpMUPOBAHHOCTh MPEJCTABJICHUN O MaTeMaTUKE KaK YHUBEPCAIHLHOM
SI3bIKE HAYKHU, CPEICTBE MOJICIIUPOBAHUS SIBIICHUM U MPOILIECCOB, UIESIX U METOJaX
MaTEeMaTHUKH;

— NMOHMMAaHHUE 3HAYMMOCTH MAaTE€MATUKHU JJIs1 HAYYHO-TEXHMYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHUS K MaTeMaTHKEe KaK K 4YacTH OOIIeUYeIOBEUYCCKOM
KYJbTYpPbl 4€pe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHUS MaTEMaTUKH, JBOJIOIUEH
MaTeMaTHUYECKHUX HJICH;

— Ppa3BHUTHE JIOTHYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKCHMS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJIEHUS] HAa YPOBHE, HEOOXOAMMOM
1St Oyayiien npodhecCUOHAIBHOM JeATeIbHOCTH, JJIsl MPOAOJIKEHUsS] 00pa30BaHUS U
caM000pa3oBaHuUsI,;

— OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHHSIMU, HEOOXOAUMBIMU B
MIOBCEHEBHOM KU3HU, JJIs OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCLMIUIMH U
JTUCHUIUIMH TPO(GECCUOHAIBHOTO MK, IJIs MOJy4YeHUs] 00pa30BaHUs B OOJACTSX,
He TpeOyoUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTH K oOOpa3oBaHHIO, B TOM  YHCJC
caM0oOOpa30BaHMIO, HAa TPOTSHKCHUU BCEH JKU3HU, CO3HATCIBHOE OTHOIIEHHE K
HETIPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOQPECCHOHAIBHON W
OOIIIECTBEHHOU JICATCIILHOCTH;

— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITENIBHOW TBOPYECKOW U
OTBETCTBEHHOM JICATCIbHOCTH;



— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEI0BATENBCKON, MPOCKTHOM
U IPYTUX BUJAX ACSATEILHOCTH;

— OTHOIICHHE K MPOo(heCCUOHATBHON JAESITEIIbHOCTH KaK BO3MOYKHOCTH YIaCTHS
B pELIEHUU JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJApPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0Jem;

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITENIBHO OINPEAEIISTh UEN JEATEIbHOCTH U COCTABIATh
IUIaHbl  JIESITEIBHOCTH; CAMOCTOSITENIBHO  OCYIIECTBIISAITh, KOHTPOJHMPOBATH H
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCMOJIb30BaTh  BCE€  BO3MOXHBIE  PECYpChl  JUJII  JTOCTHXKEHHUS
MOCTABJICHHBIX €€ U pealn3alluu IJIaHOB JESATEIHHOCTU; BHIOMpATh YCHEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOJYKTUBHO OOIIATHCS W B3aMMOJICWCTBOBATH B IpoIlecCe
COBMECTHOW JEATEIBHOCTH, YUUTHIBATh MMO3UIIUH JPYTUX YUACTHUKOB AEATEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HaBbIKAMHM TMO3HABATEIbHOM, Y4e€OHO-UCCIEIOBATEILCKON U
IIPOCKTHOW JESATENIbHOCTH, HAaBBIKAMU pa3pelieHus Tpo0sieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/aad,
MPUMEHEHUIO PA3JIMYHBIX METOA0B O3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(OPMAIIMOHHO-
MO3HABATEIILHOW JIEATEIBHOCTH, BKJIIOYAsi YMEHHUE OPUECHTUPOBATHCS B PA3IMYHBIX
HUCTOYHUKAX HH(pOpMAIlUU, KPUTUYECKH OIICHUBAaTh U  HHTEPIPETUPOBATH
nH(pOpMaIIIo, MOTYyYaeMy0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTb CBOIO TOYKY 3pPEHMS, MCIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPENICTBA; —
BJIaJICHHE HaBBIKAMHU T[1O3HABATEIHHOU DPEQIICKCHU KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUW, T'PAHULL
CBOETO 3HAaHMS M HE3HAHUS, HOBBIX MO3HABATEJIBHBIX 3aJad M CPEICTB M HUX
JOCTH>KECHHUS;

— LEJICyCTPEMJIIEHHOCTh B~ TOUCKAX W MOPUHATAA  PEIICHUH,
COO0pa3UTENBLHOCTh U WHTYHUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUIM;
CIOCOOHOCTH BOCITPUHUMATH KPACOTYy U TAPMOHHUIO MUPA;

npeaMeTHbIe:

1) yMmeHue OmNepUpOBaTh MMOHITHUAMHU: ONpEIACICHHE, aKCHOMa, Teopema,
CJIEICTBHE, CBOMCTBO, TMPHU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH;
ymeHue GopMyIupoBaTh 00paTHOE W MPOTHUBOIOJIOKHOE YTBEPKICHUE, MPUBOIUTH
IpUMepbl U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJI MaTeMAaTHYECKOW WHIYKIIUH;
MPOBOJUTh JIOKA3aTEIbHBIE PACCYXKICHUS TIPU PEUICHWM 3aJa4, OICHUBATH
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

2) yMEHHUE OIEPUPOBATh MOHATHUAMHU: MHOXECTBO, IMOAMHOMXECTBO, ONEPAIHH
HaJl MHO>KECTBAMH; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHHUs PEABHBIX MPOLECCOB U SIBJECHUW U MPU PELICHHUM 3a]ad, B TOM YHUCIIE U3
JIPYTUX YIeOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh NOHATHIMHU: rpad, cBI3HbIN rpad, AepeBo, MUK, Tpad
Ha IUIOCKOCTH; YMEHHUE 3ajjaBaTh M OIMCHIBaTh rpadbl pa3iMYHbIMHM CIIOCOOaMU;
MCIOJIb30BaTh Tpadbl P PEIICHUN 33]1aY;

4) ymeHue CBOOOTHO ONEPUPOBATH MOHSATHSIMHU: COUYCTAHHE, MEPECTAHOBKA,
YUCJIO COYETAHUH, YMCIO IEepecTaHOBOK; OMHOM HbIOTOHA; ymMeHHME NPUMEHSTH
KOMOMHATOpPHBIE (PAKThI U paCCyKACHUS IS pELICHMs 3a/1a4;

5) yMmeHue omepupoBaTh MOHATHUSAMH: HATYpaJlbHOE 4YHCIO, IIEJI0€ YHUCIIO,
OCTaTOK MO MOJYJIIO, PalMOHAJIBHOE YHUCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXKECTBA
HaTypaJIbHbIX, II€JIbIX, pPalUOHAJIBHBIX, JECHCTBUTENBHBIX  YHCEN; yMEHHE
UCIOJIb30BaTh; NPU3HAKHU JEIUMOCTH, HAMMEHBIINM 001N JeIUTEeNb U HAUMEHBLIEE
oOmiee KpaTHOe, alroput™M EBKkiHMIa mpu pelieHud 3a4ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH TOHSATHSIMH: CTENEHb C  IEJBIM
MoKa3arejeM, KOpPeHb HaTypajJbHOW CTENEHH, CTENeHb C  palMOHAIbHBIM
MoKa3arejeM, CTeleHb C JICHCTBUTENBHBIM (BEIICCTBEHHBIM) IOKa3aTeleM,
Jorapudm yucia, CHHYC, KOCHHYC M TaHT'€HC ITPOU3BOIBHOTO YUCIIA;

7) yMeHHWe ONCpUPOBATh  TOHATUSIMH: TOXICCTBO, TOXICCTBEHHOEC
npeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ YPaBHEHMH,  HEpPaBEHCTB U  CHUCTEM,  palOHAaJbHbIC,
UppalnroHaJIbHbIE, HoKa3aTeJbHbIE, CTETICHHBIE, aorapu(pMUUECKHUe,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEPaBEHCTBA M CHUCTEMbl; YMEHHE pELIaTh
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBbI C TMOMOILBIO PA3IUYHBIX MPUEMOB; peLIaTh
ypaBHEHHS, HEPAaBEHCTBA W CHCTEMBl C TIapaMeTpOM; MPHUMEHSATHb YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI IS pEIICHUS MaTeMaTHYeCKUX 3aJad W 3aJad W3
pa3IMYHbIX 00JaCTEN HAYKU U pEealbHOM KU3HU;

8) ymeHne CBOOOTHO ONEPUPOBATH MOHATHAMU: Tpaduk (GyHKIUH, oOpaTHas
GyHKUMA, KOMMO3UIMSA (YHKUMMA, JMHEWHas (QYHKOuUSA, KBaapaTuyHas (QyHKIMS,
CTeTIeHHass (YHKIMS C IEJIbIM T[OKa3aTeleM, TPUTOHOMETpUYeCKue (yHKIUH,
oOpaTHbIE TPUTOHOMETpPHUYECKHE (PYHKIMHU, TOKa3aTelbHas U JorapupmMuyeckas
GyHKIIMK; yMEHHE CTPOUTh Tpaduku (YHKIHA, BBIIOJHATH MPeoOpa3oBaHuUs
rpa@ukoB (YHKIHMI; yMEHHE HCIOIb30BaTh rpaduKu (YHKIUNA JUIsT U3Yy4YCHHS
MIPOLIECCOB M 3aBUCUMOCTEN NPH PEIICHUU 3a]ad U3 JAPYTruX y4eOHBbIX MPEIMETOB U
U3 peaJbHOW >KM3HM; BBIpaKaTh (POpMyJamMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU,
yMEHHE CBOOOIHO OINEpPUPOBATh MOHSATHSIMH: YETHOCTh (PYHKLIMH, MEPUOJAUYHOCTD
(GyHKIIUMA, OTPAaHWMYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTHh (YHKIHUHU, DJKCTPEMYM
dyHKIMH, HanOOJIbIIIee ¥ HAMMEHBIIIee 3HAUCHHs (YHKIIUU Ha MMPOMEKYTKE; YMCHHE
POBOAUTH HCCIIEZIOBaHHE (YHKIIMH; YMEHHUE HCIIOJb30BaTh CBOMCTBA U TpaduKu
GyHKUMHA Uil pelieHusl ypaBHEHWM, HEpPaBeHCTB M 3aJady C [apamMeTpamy;
U300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUIA,
HEPaBEHCTB U UX CUCTEM;

9) ymeHwe CBOOOJHO OIEPUPOBATH IOHATHSIMHU: IOCJIECIOBATCIILHOCTD,
apudmernyeckas  Mporpeccus, TIeOMETpUYecKass mporpeccusi, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHue 3aaBaTh MOCIEA0BATEIbLHOCTH, B
TOM YHCJIE C TIOMOILBIO PEKYPPEHTHBIX (POpMYT;



10) ymeHue onepupoBaTh MOHATUSME: HEMPEPHIBHOCTh (YHKIIMH, AaCUMITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOMU3BOJAHASA (YHKIMHM, T€OMETPUUYECKUN U
(¢u3znyecKkuil CMBICI TMPOU3BOJHOM, TMepBooOpa3Hasi, OMPEICIICHHBIM HHTETpal;
yYMEHHE HaXOAWTh aCUMMTOTHI rpaduka PyHKINHA; YMEHUE BBIYUCIISATH MPOU3BOIHBIC
CYMMBI, TIPOM3BEICHUS, YACTHOTO U KOMIIO3ULIUU (PYHKIIMMA, HAXOIUTh YpaBHEHUE
KacaTedbHOM K TpaduKky (YyHKIHUH; YMEHHE HCIHOJIB30BaTh MPOU3BOIHYIO IS
MCCIIeIOBaHMs (PYHKIMA, I HAXO0XKACHUS HAWIYYILIEro pelIeHus] B MPUKIATHBIX, B
TOM YHCJIE COLMAIBHO-d)KOHOMUYECKUX M (PU3WYECKUX 3aJayax, JJIsl ONpeaeTICHHs
CKOPOCTH U YCKOpPEHUS; HaxOOUTh IUIOMIAM U OO0BEMbl (UTYp C TOMOIIBIO
UHTErpaja; IPUBOJUTH MPUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHMS C IOMOIIBIO
nuddepeHIanbHbIX YPaBHEHUH;

11) ymeHue oOmnepupoBaTh MOHSATHUSMH: KOMIUICKCHOE YHUCIO, COMPSIKCHHBIC
KOMILUIEKCHBIE YHUCJa, MOJYJb U ApryMEHT KOMIUIEKCHOTO 4Hcia, (GopMma 3amucu
KOMILUIEKCHBIX 4HCeNl (reoMeTpuyYecKasi, TPUTOHOMETpUYECKas W anreOpanveckas);
YMETh MPOU3BOJUTH ApUPMETUUECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCJIaMU;
MPUBOANUTH PUMEPHI UCTIOIb30BaHUS KOMIUIEKCHBIX YHCEIT;

12) ymeH#re CBOOOJHO OINEPHPOBATh MOHATHAMU: CpPEIHEE apH(PpMETHUECKOE,
MeaMaHa, HauOoJblllee U HaMMEHBIIIEEe 3HAUEHHUS, pa3Max, TUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE JUI1  OINHCAHMS  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCJEN0BATH
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHUEM IpaUuecKuX METO/I0B U
AJIEKTPOHHBIX CPEJCTB; TrpaUuecKd HCCIE0BaTh COBMECTHBIE HAOJIOJIEHUS C
MIOMOILBIO IMarpaMM PacCeUBaHUS U JIMHEMHOW PErPECCUH;

13) yMeHMEe HaXOUTh BEPOSITHOCTH COOBITHI C UCIIOIB30BAaHUEM IpadUICCKUX
METO/IOB; MPUMEHATh JIs pelleHus 3a1ad (HOpMyJibl CIOXKEHUS W YMHOXKEHUS
BEeposITHOCTEW,  (opmyny  moiaHOM  BeposTtHocTH,  (Gopmyny  bepHymiw,
KOMOUMHaTOpHBIC (aKThl U (POPMYJIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEepUpOBaTh TMOHATHUSAMM: CiIy4yailHas BEJIMYMHA, paclpeleseHue
BEPOSITHOCTEW, MaTEMAaTUYECKOE 0KUIAHHUE, TUCTIEPCUSI U CTAaHJIAPTHOE OTKIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUMHU pACHpPENeNeHUs U IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAaCIpeNesICHNi; YMEHUE HCII0JIb30BaTh CBOMCTBA
U3YYEHHBIX PACHpEAeSICHUN I PELICHUs 3a]1a4; 3HAKOMCTBO C IMOHATUSMH: 3aKOH
OO0JIBIIMX YHCEN, METOAbI BEIOOPOUYHBIX HCCIEAOBAHNN; YMEHHE PUBOAUTD IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B TPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHre CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOUKA, MPSIMasi, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YIroJl, IBYTPAHHBIN Yroj, TPEXIPAHHBIN yrod,
nepeceKarolrecs, napajiesibHble U CKPEHIMBAIOIINUECS TPsIMble, NapajlIeIbHOCTh U
MEPIEHANKYJIIPHOCT MPSMBIX U INIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YIOJl MEXIY
PSAMOMl M IUIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh IPH
pelIeHnr 3aa4y u3y4yeHHbIe (DaKThl U TEOpEMBbl IJIAHUMETPUHU; YMEHHUE OLCHUBAThH
pa3Mepsl OOBEKTOB B OKpYXKAIOIIEM MHUpPE; YMEHHE OMNEepUpOBATH IMOHATHSIMMU:
MHOTOIPAHHHMK, CEYEHHWE MHOTOIPAaHHMKA, IPABUJIbHBII MHOIOTPaHHUK, MpPHU3MAa,
nupamMuja, (urypa M NOBEPXHOCTh BpalllEHUs, LWJIMHIP, KOHYC, Imap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEUEHUs KOHYCa M LWJIUHAPA, MapajulesIbHbIE OCH WJIU
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacarolascs cgepbl, HUIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE MHOTOIPaHHUKA, N300pakaTb MHOTOIPaHHUKH, PUTYpBI U



NOBEPXHOCTH BpAUIEHUs, WX CEYEHUs, B TOM YHCIE C IMOMOLIBIO 3JIEKTPOHHBIX
CPElICTB; YMEHHE MPUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(bopMyIHpOBaTh OMPEACIICHUS U3ydaeMbIX (UTYp, BEIABUTATH THIIOTE3bl O CBOMCTBAX
¥ TIPU3HAKaX TeOMETPpUUYECKUX (HUryp, 000CHOBBIBATH WIJIM OMPOBEPTaTh UX; YMCHHE
MPOBOJIUTh KJacCUpUKAMIO (GUTYp 10 pa3IdYHBIM IPU3HAKAM, BBITIOIHSTH
HEOOXOIUMbIE IOTIOJIHUTEIbHBIE TOCTPOEHUS,

15) ymeHue cBOOOJHO ONEPUPOBATH MOHATHSAMU: TUIOIIATL (QHUTYpPHI, 00BEM
Gurypsl, BeIUYMHA yria, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKITY
OpsIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTAMHM, IUlom@aab cdepbl, IIIOMAIL
NOBEPXHOCTH  MHUpaMuibl, TMPU3MBbI, KOHycCa, UWIUHApPA, 00beM  KyoOa,
IPSMOYTOJIBHOTO Tapajuiesienuneaa, NUpaMuabl, TPU3Mbl, TUIUHAPA, KOHYyCa, 1apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB TOJIOOHBIX QUTYD;

16) ymeHue CBOOOIHO ONEPHUPOBATH MOHATHSMH: JIBIDKCHUE, HapalICIbHBIN
MEePEeHOC, CUMMETPHUS Ha TIJIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHUE
noa00usl, NoJ00HbIE PUTYPBI; YMEHUE PACIIO3HABATh paBHbIE U MOJ0OHbBIE (DUTYPHI, B
TOM 4YHCIIe B TMPUPOJE, MCKYCCTBE, apXUTEKType; YMEHHE HCMOJIb30BaTh
r€OMETPUYECKUE OTHOLICHUS, HAXOJUTh T€OMETPUUYECKUE BEJIWYUHBI (JJIMHA, YTOJI,
IJI0Iaab, OObEM) MpU pEUIEHUU 3aJad W3 APYrUX Y4YEOHBIX MPEAMETOB U U3
pEAbHOM KU3HU;

17) ymeHue CBOOOIHO ONEPUPOBATh MOHATHSIMH: MPSIMOYTOJIbHAS CHCTEMa
KOOPAWHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEJCHUE BEKTOpa Ha YKCIIO, Pa3JIOKEHHUE BEKTOpa MO 0a3ucy, CKaJIpHOE
IPOU3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YIOJ MEXIYy BEKTOpaMHu; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPJIWHATHBIA METOJ JJISl PEIICHUS T€OMETPUYECKUX
3a/1ay U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMU: MaTpuIia 2x2
1 3x3, onpeAeauTeNb MATPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) yMmeHHMe MOJECIMPOBaTH pealibHbIe CHUTYallMd Ha S3bIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHUIO
3a/lauu, UCCIEA0BAaTh MTOCTPOSCHHBIE MOJIETN C MCIIOJIB30BAHUEM ammapara ajareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pE3yJbTaT; CTPOUTh MATEMAaTHUYECKHUE MOJEIH C
MOMOIIBI0 TEOMETPUUYECKUX TIOHSATUW W BEJIMYMH, pellaTh CBS3aHHBIE C HUMU
NPaKTUYECKUE 3a7a4l; COCTABJIATh BEPOSTHOCTHYIO MOJI€NIb M HHTEPIIPETUPOBATH
MOJIYYEHHBIN pe3yJIbTaT; peliaTh MPUKIAIHbIE 3aa4K CPEACTBAMU MATEMATHUYECKOTO
aHajn3a, B TOM YKCJIE COLMAIBHO SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

19) ymeHue BoIOMpaTh MOAXOIAIINN METOM I PELICHUs 3a7aud; TOHUMaHNE
3HAYMMOCTH MAaTEMaTUKH B U3YUYCHUHU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUW;, YMEHHUE pacClO3HaBaTh MPOSIBIEHHWE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE,
YMEHUE MPUBOAUTH NMPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKOW W MUPOBOU
MAaTEMATUYECKON HAYKH.



1.4. Koim4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM TUCIUIJIMHBI:
MakcuManbHOM y4eOHOM Harpy3Kku odyuaromierocs: 252 4yaca, B TOM YHCIIE:
00s13aTeIbHON ayTUTOPHOU yueOHOI Harpy3ku odydaromerocs 240 4acos;
DK3aMeH 12 gacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCHUILIUHBI

2.1. O0beM y4eOHoii TMCUMIUINHBI U BUIbI y4eOHOH padoThl

Buj yueOHoi1 paboTsl
(B T.4. MpogecCHOHATBLHO-OPHEHTHPOBAHHOE COJCPKAHNE)

O0BbeM 4acoB

MaxkcumaJjibHasi ydeOHasi HAarpy3Ka (Bcero 1o nporpamMme JUCIHIIJIMHBI) 252
Oo6s13aTesibHAs Ay IUTOPHAsI yueOHasi HArpy3Ka (Bcero) 240
B TOM YHCIIE:

JIEKINH, YPOKH 214
U3 HUX NPOheccuUOHANbHO-0PUEHMUPOBAHHOE COOEPHCAHUE 16
MPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOhecCUOHANTbHO-0OPUCHMUPOBAHHOE COOEPIUCAHUE 10
KOHCYJIbTaIlu1 6
[TpomexyTouHas aTTectanus B (hopme: 12

| cemectp — ndxk; Il cemectp — sx3amen
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2.2 TemaTuyeckuii miiaH u cogep:kanue yueonoii nucunmiunbl 0J1.03 MaremaTnka

HaunmenoBanme Conep:xanue y4eOHOro MaTepuasa, 1adopaTopHble U Oo0bem YpoBensb Koabl koMnereHumi,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHUS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOEHHS ¢hopmMupoBanuio
o0yuaruierocs, KypcoBasi padbora (IpoeKT) (€ciu NpeyCMOTPEHBI), KOTOPBIX
HHbIe BUAbI y4e0HOIi padoThI B COOTBETCTBUH C YU4eOHBIM IIAHOM cnocoécTByeT
(B T.4. mpodeccCHOHATBHO-OPHMEHTHPOBAHHOE COJIeP:KAHME) 3J1eMeHT
NPOrpaMMblI
1 2 3 4 )
Pa3nen 1. [loBTOpeHHe Kypca MaTeMATHKH OCHOBHO# HIKOJIbI 20 JlnyHOCTHBIE,
Tema 1.1 Conep:xxanue y4eGHOro MaTrepuasia 4 METaNpPEAMETHBIE U
Heasn U 3apauu | Llenb v 3a7aun MaTeMaTUKU P OCBOCHHUH CIIEIIHATILHOCTH. 4 1 peIMETHBIE
MATeMATHKHU npu | YucinoBele MHOXKECTBAa. ApHPMETHUYECKHE OIEpaliid Ha YHCIOBBIX KOMIIETEHIINH B
OCBOCHHMH MHOKecTBax. JleficTBUSI HaJ MOJOKHUTEIbHBIMU U OTPULIATETHHBIMU COOTBETCTBHHU C
cnenraabHOCTH. Ymena | yucnamu, ¢ OOBIKHOBEHHBIMH U JIECITHYHBIMU ApoOsiMu. [lericTBust co ®I'OC cpennero
U BbIYHCJIEHHS CTeNeHsIMH, (POPMYJIBI COKPAIIIEHHOTO YMHOKEHHS. oOuiero oopa3zoBaHusl,
Tema 1.2 Copaepxxanue yueOHOro MaTepuaJia 6 YTBEPKJIEHHOTO
YpaBHenus u | YpaBHeHus. Buzapl ypaBHeHuil (JIuHelHble, KBaapaTHbIE, ApPOOHO- 4 1 IIPUKa3OM
HEPaBECHCTBA JTUHEHHbIE), CcrmocoObl WX perieHus. HepaBeHcTBa. (JIMHEWHBIE, Munucrepersa
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEILICHUSI. 00pa3oBaHms U HAYKH
IpodeccHonaibLHO-0PMEHTHPOBAHHOE _CONEPKAHME. HAXOMKICHHE 2 P® ot 17.05.2012 Ne
HEM3BECTHOM BENUYMHBI B MPAKTUKO-OPUEHTHPOBAHHBIX —3a/lauax 413
COLIMAJIbHO-3KOHOMMYECKOTO MPOpUIISL.
Tema 1.3. Copaepxanue yueOHOro MaTepuaJia 2
I[onsiTne npouenra. | [lonstue mporenra. [IpocTeie mpoLEHTH, pa3HbIe CHOCOOBI UX 2 1
IIpouenTHble BbIuMClIeHUsl. OCHOBHBbIE COOTHOIIEHHUS Ha TMPOIEHTHBIE PaCUETHhI.
BbIYUCJICHUSI. Haxoxnenue mnpomeHTa OT uMciIa W YHUCIA MO €ro MpOIEHTY.

CocraBiieHH€ MPOLIEHTHOT'O OTHOIIEHHUS.
IIpodeccnoHAILHO-OPMEHTHPOBAHHOE CO/IePKAHUE. TIPOLICHTHl B
3a/1avax COIUaIbHO-YKOHOMUYECKOTO TTPOdUIS
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Tema 1.4. Conep:kanue yueOHOro MaTepuaJia 4
IIpoueHTHBIE IIpocteie u cnoxHble NPOUEHTH. DopMmyiia HAYMCIECHHS «CIIOKHBIX 2
BBIYHCJICHUS B | IIPOLIEHTOBY, (hOpMYyJia MPOCTOTO MPOLIEHTHOTO POCTA.
npogeccHoHAIbHBIX IIpakTuyeckoe 3ansaTue Ne 1 [IpocToit M CIIOKHBIA MPOIICHTHBIN 2
3ama4ax poct
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COJAEP/KAHME: TIPUMEHEHUE
JpoOeit ¥ MPOIEHTOB JUIsl PEIICHHs 33]1a4 SKOHOMHYECKOTO POpHIIs
Tema 1.5 Copaepxxanue y4eOHOro MaTepuaJia 4
Yucaa W BBIYUCIEHUS. | Bpruucnenus u  OpeoOpa3oBaHMs. YpPAaBHEHHMS U HEPAaBEHCTBA. 2
YpaBHeHust " | HaxoxaeHue npoueHTa OT Yucia U YUCIa 10 €ro MPOLEHTY.
HEpaBeHCTBA. IIpakTuyeckoe 3anaTHe Ne 2 YpaBHEHHUS U CHUCTEMbl YpPaBHEHMU. 2
IIponeHThI. HepaBenctBa. Mcnonbp3oBanne CBOWCTB W TIpadMKOB (YHKIHU TIpH
Pemenue 3anay. pELIEHUH YPABHEHUN U HEPABEHCTB.
IIpodeccnonanbHO-OpUeHTHPOBaHHOEe cojep:kanme: [IpakTuko-
OPUEHTUPOBAaHHBIE TEKCTOBBIE 3aJa4d COLUAIBHO-DPKOHOMUYECKOTO
npous.
Paznen 2. Kopumu, crenenu u Jjorapugmsl. CTeneHHas, nokasarejJbHas U JorapupmMuieckas 44
byHkumnn
Tema 2.1 CaoiictBa | Conep:xanue yueOHOro MmaTepuasa 4
cTerneHH ¢ | CreneHb ¢ NMpOU3BOJIbHBIM JIEWCTBUTENBHBIM IMOKa3aTeneM. CBoMCTBa 4
PAlHOHATBHBIM M | CTEIIEHW C JIeHCTBUTENBbHBIM TNOKa3areneM. IloHsaThe creneHu c
AefiCTBUTEIbHBIM panuoHaIbHBIM MoOKazareneM. CBoONCTBAa CTENEHU C PalMOHAIBHBIM
MOKA3aTeJIsIMHU. MOKa3aTeseM.
Tema 2.2, Kopun | Conep:xanue y4e0HOro MmaTepuajia 4
HATYpPaJbHOH cTeneHu u3 | [loHsaTHE KOPHSA N-OW CTENEHM M3 JEWCTBUTENBHOrO uncia. CBolcTBa 4

YyHCJIa M HUX CBOMCTBA.
IIpeoGpa3zoBanne
BbIPaKEHHH C KOPHAMU
N-0il cTeneHn

KOpHsI n-oi creneHu. CBsA3b KOpPHSA N - U CTENEHW U palMOHaIbHON
crenenu. [IpeoOpazoBanre uppaMoHaIbHBIX BhIpaKEHUN

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
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Tema 2.3. Crenennas
byukumus, ee cBoiicTBa.
Pemenue
HPPAUMOHAJIBLHBIX
yYPaBHeHM

Conep:kanue yueOHOro MaTepuaJia

Crenennble GpyHKIUH, UX cBoiicTBa 1 rpaduku. dynkimu y = "X ,ux
cBoiictBa W Tpaduku. VppanuoHanabHbIE YpaBHEHUs, COJCpIKaIlIne
OIVH pajukai. lMppanuoHanbHBIC YpaBHEHHS, COAepKalue Oosee
OJTHOTO pagvKala ¥ PaAuKalbl C Pa3HBIMHU ITOKA3aTENSIMH KOPHS.
PaBHOCHIIBHOCTH MPpPAMOHAIBHBIX YPaBHEHUN. METOIbI MX PEIICHHSI.

Tema 24,
Iloxka3aTenbHasn
(pynkuusi, ee cpoiicTBa.
IToka3arebHbIE
YPABHEeHHUA "
HEpPaBEHCTBA

Conep:kanue yueOHOro MmaTepuaJia

Onpenenenue noka3aTelbHON (PYHKIIUU U €€ CBOWCTBA. 3HAKOMCTBO C
NPUMECHECHUEM IIOoKa3zarenbHOW (yHKIMU. PermeHune Mmoka3arenbHBIX
ypaBHEHUU METOJOM ypaBHHUBAaHUS IOKazaTeseil, METOJOM BBEJICHUS
HOBOW  NIEPEMEHHOM, (YHKIUMOHAIBHO-TPA(PUUECKUM  METOJOM.
Pemenne nmpocTedmmx mokazaTelIbHBIX HEPABEHCTB

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE coJlep:KaHue:
SKOHOMHUYECKHE PacyeThl C MPUMEHEHHEM MTOKa3aTeIbHON (YHKIINH.

Tema 2.5. Jlorapupm

Conep:xxanue y4eGHOro MaTepuasia

Jlorapupm  unciaa.  OCHOBHOE  JIOrapU(PMHUUYECKOE  TOXKAECTBO.
Beruucnenue norapugma no onpexaeneHuto. CBOHCTBa Jorapu@pmoB.
Jecsatuunble W HarypaibHble Jorapudmel. IlpaBuna nedcTBuil c
aorapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

qyucja. CaoiicTBa
Jorapugmos

Tema 2.6.
Jlorapugpmuyeckas
(pynknus, ee cpoiicTpa.
Jlorapugpmuyeckue
YpaBHEHHU,

HEPABEHCTBA

Conep:xxanue y4eGHOro MaTrepuasia

Jlorapudpmuueckass  ¢yHkius uW ee  cBoiictBa.  [lomsatue
Jgorapudmuueckoro ypaBHeHus. Ormepanusi HoTeHUMpoBaHUS. Tpu
OCHOBHBIX  ME€TO/Ia  pEIIeHUs  JIOTapU(PMHUUYECKHX  YpaBHEHHUU:
GyHKIMOHATBHO-TpapUUECKHi, METOJl TMOTEHIHUPOBAHUS, METO]
BBEJIEHUS HOBOW rmepemeHHOH. Ilpocrteiimne norapupmuyeckue
HEPaBEHCTBA.

Tema 2.7 Jlorapudgmsbl B
NpHUPO/ie U TEXHUKE

Conep:xxanue yueOHOro MmarepuaJia

[Tpumenenue norapudma. Jlorapupmuueckas crnupanb B npupone. Ee
MaTeMaTU4YeCKHe CBOMCTBA

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
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Tema 2.8 Pernenue

Conep:kanue yueOHOro MaTepuaJia

3a1a4. Crenennas, | Ctenennas, noxkasarteinpHas U jorapugmuueckas ¢pyHkuuu. Pemenue 2
noKa3aTreJbHast M | YPAaBHEHMH U POCTEUIINX HEPABEHCTB
Jorapummuyeckas IIpakTuyeckoe 3ansaTue Ne 3 Mccnenopanue ¢pynkuun. [loctpoenue 4
pyHKIIUH u 1peoOpazoBaHusi rpaduKoB (YHKIHMHA C UCIOIB30BAHUEM HX
CBOICTB.
Pa3jnen 3. OcHoBbI TpUTrOoHOMeTpHHU. TpUroHOMeTpHYeCKHEe (PYHKIMHU 30
Tema 3.1 Coaep:xxanue y4eOHOro MarepuaJia 4
Tpuronomerpuyeckue Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHxnMM OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCAa W KOTaHIEHcCa. 3HaKu
NPOU3BOJIbHOI0 yria, | cuHyca, KOCHHYyCa, TaHI€HCa UM KOTaHreHca [0 YETBEpTSIM.
yucaa 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO U TOTO K€ yrja
Tema 3.2 OcunoBuble | Cogep:xkanue yueGHOro MaTepuasia 6
TPUTOHOMeTpHYecKHe OcHOBHbBIE TPUTOHOMETpUYECKUE TOXkAecTBA. DOpMynbl CII0KEHHUS. 6
TOXKIeCTBA. CuHyc, KOCHHYC, TaHT€HC U KOTAaHT€HC YIJIOB o U — o. Dopmyiisl
IIpeoOpa3oBanus npuseneHus. @opmyssl 1BOMHOTO yriaa. @opMyIisl TOJIOBUHHOTO YIJIA.
NpocTeimmx [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETPUYECKMX  (QYHKUMH B
TPUTOHOMETPHYECKHX npoussenenue. [IpeoOpa3zoBaHue Npou3BeACHHUS] TPUTOHOMETPHUECKUX
BbIPasKeHUH. (GYHKIMI B CyMMYy.
Tema 3.3 Conep:xxanue y4eOHOro MaTrepuaJia 6
Tpuronomerpuyeckue O6unacTp ornpeneneHuss ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX 4
(GyHKUMH, UX CBOMCTBA U | QYHKITHIA. YerHocTs, HEYETHOCTD, MEPUOJUIHOCTH
rpapuku TpUroHoMmerpuueckux pyHkuuid. CoiicTBa U rpaduxu QyHKUUN y =
Cos X, y = sin X, y = tg X, y = ctg X. C:xatue u pactsikeHue rpadukoB
TPUTOHOMETPHUYECKUX (PYHKIIUH.
[TpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIMH
IIpodeccHoHAILHO-OPHEHTHPOBAHHOE coJepKaHme: 2

Hcnonb3oBanue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIMHA mpu
WU3YYEHHH IIPOLIECCOB M 3aBUCHMOCTEW, IpU PpEUIEHUM 3a1ad
COLIMATIbHO-3KOHOMHUYECKOTO MPOpUIIs

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
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Tema 34 OOparHble

Conep:kanue yueOHOro MaTepuaJia

o

TPHUITOHOMETPHYECKHE ApKCHHYC, AapKKOCHHYC, AapKTaHI€HC M apKKOTAHI'€HC YuCla. 4

$yHkuuu OO6parHble TpuroHoMeTpudeckue GyHkuuu. Mx cBoiicTBa u rpaduku.

Tema 3.5 Conep:xanue y4eOHOro MaTrepuasia 6

Tpuronomerpuyeckue VYpaBHeHHe COS X = a. YpaBHeHHe SiN X = a. YpaBHeHue tg X = a, ctg X 6

YPaBHEHHUS U | = a. PemieHne TPUrOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB:

HEPaBEeHCTBA IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHHUS, CBOJAIIMECS K
KBaJpaTHBIM. pelIacMble PAa3I0KEHUEM HAa MHOXKHUTEIU, OJHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.

Tema 3.6 Pemenune | Coaep:kanue yaeOHOro marepuaa 4

3a1a4. OcHoBbl | [IpeoOpazoBaHue  TPUTOHOMETPUYECKMX  BbIpakeHHH.  Perienue 2

TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHEHMH W HEPABEHCTB, B TOM YHUCIE C

Tpuronomerpuyeckue MCII0JIb30BaHUEM CBOWUCTB (DYHKIUMN

byHkumnun IIpakTnyeckoe 3ansaTHe Ne 4 OCHOBHBIE NOHSITHUSI TPUTOHOMETPHUHU. 2
OcHOBHbBIE TPUTOHOMETPUUECKHE TOXKECTBa. Perenue 3aqau

Pa3nes 4. DjieMeHTBI TEOPUM BePOSTHOCTEMH

Tema 4.1 CoOritre, | Copep:kanne y4eOHOro MaTepuasa 8

BEPOSITHOCTh COOBITHUS. | DJIeMEHThI KOMOMHATOPHUKH (pa3MEICHHUs, IEPECTAHOBKH, COUCTAHUS). 8

Cnoxenne u ymHoxkeHue | CoObitusi. Bunsl coObrTnii. Kiaccuueckoe ornpeneneHne BepoSTHOCTH

BEPOATHOCTEU coObITusl. TeopeMbl CokKeHHsI BEPOATHOCTEN. Y CJIOBHASL BEPOSTHOCTD.

3aBUcHMMBIE UM HE3aBHCUMBbIE COOBITHS. TeopeMbl YMHOXECHHS
BEpOATHOCTEH. BhlunclieHne BEpOSITHOCTU COOBITHS C MPUMEHEHHEM
dopmyn komOuHaTOpukH. PemieHue 3amad  Ha  KJIacCHYECKOe
olpeieIeHne BeposATHOCTH. Perienne 3a1a4 Ha TeopeMbl CIOKEHUS U
YMHO>KEHHS BEPOSITHOCTEH.

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
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2 ceMecTp

Tema 4.2 BepositHocTh B | Coep:kanue y4eOHOIro Mmarepuaa 6
NpOdeccHOHATBHBIX OtHocutTenbHas dYacToTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH.
3afatax Craructuueckoe onpeaeneHne BeposATHOCTH. OIEHKAa BEPOSITHOCTH
COOBITHUS
IpakTuyeckoe 3ansaTue Ne 5 Pemenue mpakTHYecKMX 3ajad Ha 2
HAXO0XJICHUE BEPOSITHOCTU COOBITHUS W YHUCIOBBIX XapaKTEPUCTUK
JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.
IIpodeccnoHATLHO-0PHEHTHPOBAHHOE coiepKaHue: BeposTHOCTE B
3aJja4ax COIUAIbHO-2KOHOMUYECKOT0 MPOQHIIS.
Pa3nen 5. [IponzBoanas u nepBoodpasHas GyHKINHU 50
Tema 5.1 Conep:xxanue y4eGHOro MaTrepuasia 8
ITocnenoBaresibHOCTH. UucroBele TOCTIEIOBATEIIBHOCTH: OMPEIEICHUE, CIIOCOOBI 3aJlaHus, 8
IlonsiTne npenesia BUJbl. Apudmernyeckass 1 reOMEeTpUUecKas MPOrPEeCcCUH, UX CYMMBbI.
[TocnenoBarenbHOCT, KaK (PYHKIHMS HATYpPaJbHOTO apryMEHTA.
CymmupoBanue mocienoBarensHocTeld. beckoHeuHo Oonbiime u
OECKOHEYHO MaJibie BEJTMYUHBI. [Tonstue 0 npenaesne
nocneaoBarenbHocTU. [TonsTue npenena ¢pyHKIuM B Touke. OCHOBHOM
croco0 BBIYHCIICHUs npeiesoB. [loHATHE HEOTIPEACICHHOCTH.
Tema 5.2 IlonsaTne Conep:xxanue y4eOHOro MaTrepuasia 6
NPOU3BOAHON. POPMYJIbI | [[pupamenne  apryMeHta. llpupamenue  (yHKIMH.  3ajaun, 6
u npaBujia MPUBOSAIINE K MOHSATHIO MPOU3BOAHON. OmnpeneneHrne mTpOou3BOIHOM.
nuddepeHunpoBaHus Anroputm OTBICKaHUS MIPOU3BOHOM. DopMysl
muddepennponanus. lpasuna nuddepenuuposanus. [IpouszBoansie
BBICIINX TTOPSIKOB.
Tema 5.3 | Coaep:xanue y4eOHOro MaTrepuajia 6
I'eomeTpuyeckmii u | ['eomerpuueckuil 1 GU3MUECKUN CMBICI MPOU3BOAHON. OmpenencHue 6
puznyeckuu CMBICJ | KacaTeNbHOU K rpaduky GyHKIUU. AJITOPUTM COCTaBJICHUS YPaBHEHUS
NMPOU3BOIHOM KacaTenbHOU K rpaduky pynkiuu Y=f(X). HaxoxaeHue ckopoctu Juis

npoliecca, 3aJaHHOTO (popMyIoii U rpaduKoM.

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
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Tema 54 Ilousitne o
HENMpPePbIBHOCTH
(pyHkumuu. Merton
HHTEPBAJIOB

Conep:kanue yueOHOro MaTepuaJia

[Tonsitue HenpepbiBHON (hyHKIMH. CBONCTBA HENIPEPHIBHON (DYHKITHH.
CBsI3p MEXIY HEIPEPBIBHOCTBIO U JU(PPEpEeHIIMPYEMOCTHIO (DYHKIUN
B TOUYKE. AJITOPUTM pELICHUS HEPABEHCTB METOJIOM UHTEPBAJIOB.

Tema 5.5. UccienoBanue
GyHkumii m mocrpoeHue
rpaguxos.

Conep:kanue yueOHOro MaTepuaJia

Bospacranne u yObiBaHuMe (GYHKIMH, COOTBETCTBHE BO3DACTaHUS H
yObIBaHUS (PYHKIMM 3HAKy MPOU3BOJHOW. ODKCTpeMyM (DyHKIUH.
3ajaun Ha MAaKCUMYM M MHUHMMYM. BBINYKIIOCTB, BOTHYTOCTb, TOUKU
neperuda.  AJNTOPUTM UCCIEAOBaHUS (DYHKIMM W TIOCTPOSHUS €¢
rpaduka ¢ MOMOIIBIO TPOU3BOIHOM.

Tema 5.6 Haxoxnenue | Cogep:xkanue yueGHOro Marepuasia 4

ONTHMAJILHOTO Hammenbmee u HaumOonpmiee 3HadeHue ¢GyHKoud. [Ipumenenue 2

pe3yJbTaTra ¢ NOMOIUBIO | MPOU3BOAHOM JUJI1  OTBICKaHHWS HAaWOONBIIET0 U  HAWMEHBIIETO

NPOU3BOIHOM B | 3HAUEHUI HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

npakTu4eckux 3aga4yax | IpodeccuoHATbHO-OPHEHTHPOBAHHOE co/iep:KaHme:
Hcnonp3oBaHne Mpou3BOIHON (PYHKIMN B SKOHOMHUYECKUX 3a/1a4ax
IpakTnyeckoe 3ausaTue Ne 6 [TocnenoBarensHocTH. [Ipon3BoaHAs. 2
IIpodeccnonanbHO-OpHEHTHPOBaAHHOE _coepxkaHue: HaxoxneHue
ONTUMAJIBHOTO pe3yiabTaTa B 3aJadyax COLUAIBbHO-DKOHOMUYECKOTO
npoduIs.

Tema 5.7 Conep:xxanue y4eGHOro MaTrepuasia 4

ITepBooOpa3nasn [lonsTe mepBooOpasHoit u wuHTerpana mis  QyHkiun  y=F(X). 4

(pyHkumuu. Heomnpenenennsnii  unrerpan. Tabmuna wuHTerpanoB.  CBolicTBa

Heonpenenennbliii HEOIIPEJENICHHBIX MHTErpasioB. V3yueHue mpaBwia BBIYHCICHUS

HHTErpaJ nepBooOpa3Hoil. Beruncienue HeonpeieIeHHbIX HHTErPaioB.

Tema 5.8 Onpenenennniii | Conep:kanue y4e0HOro Mmarepuasia 4

HHTerpaJ. ®opmy.aa | [Tonstue onpenenéHHoro uHTerpana. ['eoMmerpuueckuil U GU3NIECKHIA 4

Hbrorona — JleiiOHuna.
Ilnomaan
KPHBOJIHHENHOU
Tpanemuu.

CMBICTT ~ ONpeJeNeHHOro uHTerpaga. (CBOWMCTBa  OMpeNeICHHBIX
UHTErpajioB. BrlunciaeHue omnpeaeneHHbIXx uHTErpanoB. dopmyna
Herotona — JleitOauna. Pemenue 3agad Ha NMpUMEHEHHE WHTETpalia
JUTSl BBIYMCIIEHUS TUIOIIAAN KPUBOJIMHENHON Tparenuy.

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
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TeMma 5.9 Pemenne | Conep:kanue yueOHOro MaTepuaJia 4 JIN4HOCTHEIE,
3aga4. Ilpomssoanass m | @opmynsl u npaBuia auddepenunponanus. MccienoBanue QyHKIHiA 2 MeTaIpeaMETHBIE U
nepBoodpasHas C IOMOIIbI0 TIpou3BoAHON. Hambonbliee M HauMmeHblIee 3HAYEHUS IIPEIMETHBIE
(pyHkumun. ¢ynkuuu. Beraucnenue nepsoodpasHoii. [lpumenenune nepsoodbpasHoit KOMIIETEHIIH B
IIpakTuyeckoe 3ausitue Ne 7 [lepBooOpasnast u unrerpain. dopmymna 2 COOTBETCTBUU C
Herorona-JleiiOaura. ®I'OC cpennero
Pasjnen 6. Koopaunarsl 1 BeKTOPHI B mpocTpaHcTBe. [Ipsivble 1 IJIOCKOCTH B MPOCTPAHCTBeE. 34 o0miero ooOpa3oBaHus,
Tema 6.1. OcHoBuble | Coaep:xxaHue y4eOHOro MaTepuaJia 6 YTBEPKICHHOTO
NOHATHA cTepeoMeTpuH. | OCHOBHBIE MOHATHUS CTEpeOMETpUU. TOUukH, MNpsAMbIE U IJIOCKOCTH 6 IIPUKa30M
Koopaunatel u BeKTOpsI | (crtiocoObl  3anmanusi). llpsmoyrosmpHass cuctemMa KOOpPAWHAT 1T Munucrepcrsa
B IIPOCTPAHCTBE npocTpaHcTBe. BekTopel B mpocTpaHcTBe. PoOpmyiia pacCTOSHUSA 00pa3oBaHus U HAYKH
MeXxay AByMs TodukaMu. /nnnHa Bexropa. Buasl Bekropos. [loctpoenue P® ot 17.05.2012 Ne
BEKTOpa B cUCTeMe KoopauHaT. JIMHeiiHble onepanuu HajJ BEKTOpaMu 413
(YMHOX€HHE BEKTOpa Ha YHUCIO, CJIOKEHUE U BBIUUTAHUE BEKTOPOB).
CkanspHoe npousBeneHue BekTopoB. [lpocreiimine 3amaum B
KOOp/IMHATaX.
Tema 6.2. Ilpsimas u Copeprxanue y4e0HOro MaTepuaJia 6
IUIOCKOCTH B OcHoBHBIE CBOWCTBA INIOCKOCTH. B3anMHOE pacrosiokeHne NpsMbIX B 6
NMPOCTPAHCTBeE. npoctpanctse. [lepecekaronyecs, mapaienbHble U CKPELUIMBAIOIIHECS
IpsIMBIE. Yron MEXIY IPSIMBIMU B IIPOCTPAHCTBE.
IlepnenquKyISIpHOCTD NPSMBIX. PacnosioxkeHue npsiMbIX U IIJIOCKOCTEN
B npoctpaHcTBe. Touka mepeceueHuss MpsAMOM M  IUIOCKOCTH,
MPUHAJIEKHOCTh NPAMOI TIOCKOCTH. OCHOBHBIE MPOCTPAHCTBEHHbBIE
burypsl.
Tema 6.3. Conep:xanue y4eOHOro Marepuasia 6
IMapannenbHoCTH [TapamneneHple npsAMas MW IulockocTb. Omnpenenenue. [lpusHak. 6
NPAMBIX, IPAMOMH H CaoiicTBa. Yrom  Mexay — CKpeIHMBarOIIUMHUCS MIPSAMBIMHU.
IJIOCKOCTH, IUIocKocTel | [lapamtensable  miockoctu.  Ompenenenue. Ilpusnak. CaoiicTsa.
[TpunokeHrne BEKTOPHOM airedpbl K PEIICHUIO 3a7ad Ha MpSIMYI0 U
IUIOCKOCTh B TNPOCTPAHCTBE (MApaJUIENbHOCTh JIBYX IpPSIMBIX,
NapajuleIbHOCTh JIBYX IUJIOCKOCTEH, MapayieIbHOCTh NpSIMON U
TJIOCKOCTH)
| Tema 6.4, | Conep:xanne yuedHoro marepuana 4
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IlepnieHIMKYIAPHOCTD
NPSIMbIX, PSAMOM U
IUVIOCKOCTH, IJIOCKOCTeH

[leprieniuKynsIpHBIE MpsIMBIE. [TapannensHble MpsIMBIE,
NEePHEHAUKYJISPHbIE K IUIOCKOCTU. [Ipu3HaK nepneHauKyIspHOCTH
npsIMON U TIOCKOCTH. [IpuioxkeHne BEKTOpHOU anreOpbl K pEeICHUIO
3a]a4 Ha MPSAMYIO U TIOCKOCTh B IPOCTPAHCTBE (IEPIEHIUKYISIPHOCTD
JIBYX MPSAMBIX, MEPIICHIUKYIISIPHOCTD JBYX IIJIOCKOCTEH,
NEPIEeHIUKYISIPHOCTD MPSIMON U TNIOCKOCTH).

Tema 6.5.
Iepnenaukyasp "
HakJOHHas. Teopema o
Tpex IepHeHAuKYJsipax.
JAByrpaHHbIid yroJ.

Conep:kanue yueOHOro MmaTepuaJia

[lepnenaukynsp v HakiIoOHHas. TeopeMa O Tpex MEpHEHIUKYIspax.
Yron mexay npsaMol M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSMH.
JByrpannbiii yroia. lleprnieHaukyisipele IUIOCKOCTU. PaccrosiHus B
npoctpaHcTBe. [IpuiioskeHrue BEKTOPHOH ainreOphl K PEIICHHIO 3a/1a4
HAa TPAMYIO U IUIOCKOCTh B THPOCTPAHCTBE (Yroid MEXIy IBYMs
IJIOCKOCTSIMU, YIOJI MEXIY ABYMS HPSMBIMH, YTOJ MEXIY NPAMON U
MJIOCKOCTBIO)

Tema 6.6. Ilpsimbie u
MJI0CKOCTH B
NPaKTHYECKUX 3a1a4ax

Conep:xanue y4eOHOro Marepuajia

B3aumnoe pacronoxxeHnue npsmMbix B mpoctpancTse. [lapanienbHocTh
psIMOM " MJIOCKOCTH, MapajyieIbHOCTh IJIOCKOCTEH,
NEPIEeHIUKYISPHOCTh  IUIOCKOCTEH.  PacmonoxkeHnue mpsaMbIX U
TJIOCKOCTEH B OKpYKaroeM Mupe (MpupoJie, apXUuTEKType, TEXHUKE).

Tema 6.7 Penrenne

3ajaad4. IIpsimbie U
IVIOCKOCTH, KOOPAMHATEI
" BEKTOPbI B
NPOCTPAHCTBE

Conep:xxanue y4eOHOro MaTepuasia

Pacnonoxxenne  mpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
[lepneHAUKYIAPHOCTE M NAPAJLIEIBHOCTh MPSAMBIX M IUIOCKOCTEH.
JlexapToBbl KOOPAMHATHI B IPOCTPAHCTBE. BEKTOpPHI B IPOCTPAHCTBE.
CrnoxxeHue M BBIYMTAHHME BEKTOPOB. Y MHOJKEHHE BEKTOpPa Ha YHUCIIO.
Koopaunats! BeKTOpa

IpakTnyeckoe 3ansaTue Ne 8 Koopawaatel u BekTOpHL. [IpsiMbrie u
IIJIOCKOCTH B IIPOCTPAHCTBE.

IIpodeccnonanbHO-0pHEHTHPOBAHHOE cofepxkanue: KoopauHaTel u
BEKTOPBI B 337]a4aX 3KOHOMUKN AKCHOMBI 5KOHOMHUKH B MAaTEMAaTHKE

JIMYHOCTHBIC,
MeTaIpeMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
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Pa3nen 7. MHOrOrpaHHUKH U TeJia BPallleHUs 30
Tema 7.1 Copaepxxanue y4eOHOro MaTepuaJia 6
MHOrorpaHHuKH. MHororpaHHuKku - OCHOBHbIE MOHATHS. [Ipu3ma (HakiIoOHHAd, NpsMas, 6
IIpusma, npaBuiabHasg) u  e€ osnemeHtThl. [lapamnenenumnen. CaoiicTBa
napauienenunen,  Ky0, | npsmoyroasHoro napamienenunena. Kyo6. [lupamuaa u e€ smeMeHThI.
nupamMuia u ux cedenus | [IpaBunbHas nupamuzaa, e€ CcBOMCTBa. YceueHHas MNupamuaa, &
CBOIICTBA.
Tema 7.2 Conep:kanue yueOHOro MaTepuaJia 4
IIpaBuibHBIE [Tnomaae MOBEpXHOCTH MHOTOTpaHHUKOB. [IpocTeiiime koMOMHAIMH 4
MHOIOTrPaHHUKH B | MHOT'OT'PaHHUKOB. BbluncieHne 3J1eMeHTOB IPOCTPAHCTBEHHBIX GUTYP
JKU3HU (p€6pa, nuaroHanu, yrisl). [[paBuIbHBIC MHOTOTPAHHUKH.
Tema 7.3 Copepxxanue y4eOHOro MaTepuaJia 6
Huaunap, konye, map u | [lwimnap, xonyc, chepa u map. OCHOBHbIE CBOMCTBA MHPSMOIO 6
UX CeYeHHU s KpyroBOro HWJIMHJIpa, IPSIMOI0 KpyroBoro Konyca. M3obpaxenue Tein
BpalleHus Ha IuiockocTH. IlpencraBinenune o0 yceu€éHHOM KOHYCe.
Ceuenust koHyca (mapajuleIbHOE OCHOBAaHHIO U IPOXOJAIIee uepe3
BEPILINHY), CEYCHMs LMIUHApa (MapajuledbHO U TMEPIEeHIUKYISIPHO
ocn), ceueHusx mapa. Pa3BépTka winHApa U KOHyca
Tema 7.4 Conep:xxanue y4eOHOro MarepuaJia 6
Ilnomaau nmosepxHocredt | [Lnomans nmoBepxHocTH HMAMHApA. [lnommans MOBEpXHOCTH KOHYcCA, 6
Tes1 Bpamienusa. O0beMbl | yceuéHHOro KoHyca. [lmomanb moBepxHOCTH chepbl W €€ dYacTei.
MHOrorpaHHukoB M Tteia | O0bembl. OCHOBHBIE MOHATUS U cBoHCTBA. OOBEM MPSIMOYTOJIBHOTO
BpAallleHHs. napayuienenunena. O60bem kybOa. OObeMbl MpsAMOM NPU3MBI U
mnHIpa. O6beMbl mupamMuabl 1 Konyca. OobeM miapa.
Tema 7.5 Conep:xanue yueOHOro MmarepuaJia 4
Ipumeper cummerpuii B | [IonsiTue 0o cuMMeTpuu B NPOCTpaHCTBE (LEHTpajibHas, OceBas, 2
npogeccuu. 3epkanbHast).  OOoOImIeHHe  TpeNCTaBICHUH O  MPaBUIIBHBIX
MHOTOTPaHHHUKAX (TeTpa’aAp, KyO, OKTadap, MOACKadaAp, UKOCAIP).
[Tpumepsl cummeTpHii B mpodeccuu.
IIpodeccHOHAILHO-OPHEHTHPOBAHHOE  CO/AEPKAHME:  IIPUMEpPHI 2

CUMMETpHii B mpodeccusix M  CIEHUAIBHOCTAX  COLMAIBHO-
SKOHOMHUYECKOTO TTpOoduIIst

JIN4HOCTHEIE,
MeTaIpeaMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero ooOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
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Tema 7.6 Conep:xxanue y4eOHOro MaTepuasia 4
Haxoxaenne o00beMoB,
nJiomaeii MOBePXHOCTH MHororpaHHI/iKH. Tema w mnoBepxHOCTH BpamieHus. [lnomanu 2
MHOFOTPAHHHKOB H Tl noBepxHocTel Ten BpameHus. OO0beMbl M IJIOLIATU [OBEPXHOCTH
BpameHns p | MHOTOTDAHHHUKOB H TeIl BPAIICHUS
NPAKTHYECKUX 32124aX IIpodeccHOHAILHO-OPHEHTUPOBAHHOE cojiepKaHue: 2
9KOHOMHYECKHUE 3a/1a41 Ha BIYUCIIEHHE 00bEMOB
IIpakTnyeckoe 3ansitue Ne 9 MHororpanHuky. Tena U MOBEpXHOCTH 2
BpallieHus1. MI3MepeHust B reoMeTpuu.
Paznen 8. luckperHas ciryyaifHasi Be ITMYMHA. DJIEMEHTbl MATEMATHYECKOH CTATUCTHKH. 12
Tema 8.1 uckpernas | Cogep:kanue yueOHOro MmaTepualia 6
cayyaiiHas  BeJM4uHa, | CiyyailiHple BelaMuYuHbL. Bunel ciydaiibix BenuuuH. OnpeneneHue 6
3aKOH ee pacnpeaeJeHusl | TUCKPETHOM  CIIydalHOM  BEIWYMHBI.  3aKOH  paclpelesIeHus
JUCKPETHOM CIIy4allHOM BEJIMYMHBI. E€ 4YUCIOBBIE XapaKTEPUCTHKHU.
[TonsiTue 0 3aK0HE OOJIBIINX YHCEIL.
Tema 8.2 3anaun | Conep:xkanue yuedOHOro MaTepuasia 6
MATEeMATHYeCKOH OcHOBHBIE  TOHATUSA  MAaTeMATUYECKOM  CTATUCTHKU.  3ajadu 4
CTATHCTHKH. MaTeMaTH4eckoil ctaTucTUKH. [lepBuuHas 00paboTKa CTaTHCTUYECKUX
JNaHHbIX. YHCIIOBBIE XapaKTEPUCTHKU (Te€HepalbHas COBOKYMHOCTD,
BBIOOpKa, cpenHee apudmerndeckoe, Moja, MeauaHa, pa3Max,
mucniepcust). IlpeacraBnenune paHHbIX. PabGota ¢ Tabnunamu,
rpaduKamMu, JuarpaMMamMH.
IIpodeccnoHAIbHO-0PHEHTHPOBAHHOE coJiepKaHue: 3a71a41 2
MaTeMaTUYeCKON CTaTHUCTUKH COLUAIbHO-?PKOHOMUYECKOTO MPOQuIIs
[lpencraBnenue naHHbX. Pabora ¢ Tabmumamu, rpadukamy,
JyarpaMMamu.
Koncyasranus 6
IIpomexyTounas arrecTanus (JK3aMeH) 12
Bcero no qucuuniuxe: 252

JIMYHOCTHBIC,
MeTaIpeMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
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3.VCJOBUSI  PEAJM3ALIMU TNPOTPAMMBI  YUYEBHOIM
JTACIHUATIIIMHBI

3.1. TpeGoBanuss K MHHMUMAJIBLHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecne4eHNI0 y4eOHOM U CHUIIMHBI:

Peanuzanusi mporpaMMbl TUCITUTIIMHBI TpeOyeT HaTU4IUsl ydeOHOro KabnHeTa
MaTeMaTUKH [JI1 TPOBEIACHUS 3aHIATHH JICKIIMOHHOTO THIMA, MPAKTUYECKUX
3aHIATHH, B TOM YHCJIE TPYIIOBBIX, WHIWBHUIYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
ObopynoBaHue:

- pabouee MeCTO MpenoaBaTeis;
- creIMaIu3upoBaHHasi MeOesb (CTOJIbI, CTYJIbS MO KOJIMYECTBY O0YUaIOIINXCSA);
- IOCKa yYE€HHUYEeCKasl.
TexHuueckue cpeacTBa OOy4eHUS:
- KOMITbIOTEp (HOYTOYK);
- MYJbTUMEAUNHBIN IIPOEKTOP, IKPAH.
VYyeOHo-HarNIAIHBIE  MMOCOOMsS:  IUIAKaThl,  y4e€OHO-HArJISHBIE  MOCOOWS,
oOecrieunBaONIME TEMAaTUYECKUE WUIIOCTpaluu 10 pabodeil mporpamme
JTUCIUIUIMHBI, B TOM YHCJE, BHJIEO-ayJIM0 MaTepUajbl, KOMILIOTCPHBIC
MPE3CHTALIUH.

KoMmbioTep wuMeeT J0CTyll K 3JIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMaM,
BBIXOJ] B TJIOOAIbHYIO ceThb MHTEpHET, OCHAIEH JUIEH3MOHHBIM MPOrPAMMHBIM
o0ecreyeHHEeM.

3.2. Y4yeOHO-MeTOAHYeCKOe H HHGOpPMaLMOHHOE o0ecrieyeHre peaJu3aluu y4eOHoi
AUCUMITHHBI

OcHoBHbIE y4eOHbIe U3TaHUsI

1.MaremaTnka: anreOpa ¥ Hayajla MaTeMaTHYeCKOrO aHalin3a, reoMeTpus. Anredpa u
Havasia MaTeMaTudeckoro ananu3sa. 10-11 kinaccel: 6a30BbId ¥ yriTyONEHHBIN YPOBHH : yIeOHHK /
. A. Amumon, FO. M. Konsrun, M. B. Tkauéa [u np.]. — 1ll-e uzn. — Mocksa :
ITpocsemenne, 2023. — 464 c. — ISBN 978-5-09-107210-5. — TekcT : 31€KTpOHHBINA //
DneKTpOHHBIN pecypc muppoBoit odbpazoBatenbHoil cpensl CIIO PROFo6pasoBanue : [calfT]. —
URL.: https://profspo.ru/books/132452

2.MaremaTuka: anrebpa ¥ Hauanda MaTeMaTHYECKOTO aHanmu3a, reoMmeTpus. ['eomeTpus:
10-11 knaccel: 6a30BbIi U yriryOaéHHBIN ypoBHH : yueOHuK / JI. C. AtanacsH, B. @. byry3os, C.
b. Kamomres [u ap.]. — 11-e u3a. — Mocksa : [Ipocsemenue, 2023. — 288 ¢. — ISBN 978-5-
09-103606-0. — TekcT : 2IMeKTpOHHBIH // DIEeKTpOHHBIN pecypc mudpoBoit 0Opa3oBaTENbHOM
cpeant CITO PROFo6pazosanwe : [caiit]. — URL: https://profspo.ru/books/132455

3.Maremaruka: anreOpa W Hadala MaTeMaTHYECKOTO aHaln3a, reoMerpus. Anredpa u
Havaja MareMarudeckoro aHanms3a. 10 kiacc: 6a30BbIi M yryOnEHHBINH YPOBHHU : YUEOHHK ISt
obmeobpazoBatenpHbIx opranuzanuii / FO. M. Komsirun, M. B. Tkauésa, H. E. ®&nopora, M. U.
[Ma6ynun. — 10-e uzn. — Mockaa : [Ipocemenne, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — TekcT : 2MeKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoii odpasoBaTenbHOi cpeapl CITO
PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132301

JonoJiHUTe/IbHBIE Y4eOHbIe U3IaHUS

4. TlparyceBuu, M. . Maremaruka: anreOpa ¥ Hayala MaTeMaTHYeCKOTO aHAluU3a,
reomeTpus. Airedpa U Hadana MaTeMaTHdeckoro ananusa. 10 xmacc: yriyOiaEHHBIH ypOBEHb :
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yaeOHHK 17151 oOmieoOpa3zoBarenbHbix opranuzanuii / M. f. [Iparycesuy, K. M. Cton6os, A. H.
["onoBuH. — 7-¢ u3n. — Mocksa : [Ipocsemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8.
— Texkcr : 27eKTpOoHHBIA // DNeKTpOoHHBIM pecypc mudpoBoit obpazoBatenbHOl cpeapl CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132302
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4, KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUs YUYEBHOU

JTACIUTLINHBI

4.1. ®opMBbI 1 METOIbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHust

PesyabTaTnl 00y4enust

®opMbI U METOAbI
KOHTPOJISI H OLleHKH
pe3yJibTaToB
00yueHust

JIMYHOCTHBIE:

- OCO3HaHME OOYYAIOIIMMHUCSA POCCHICKON TpaKIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU H
CaMOOIPEIEICHHUIO;

- HAJIMYKME MOTHUBAIMU K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
LEJICHAIIPaBJICHHOE pPa3BUTHE BHYTPEHHEH MO3MIMM JUYHOCTU Ha
OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoin
denepauny, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX TpaauLUi,
dbopMupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYINIMOHHOIO MHPOBO33PEHMS, IPaBOCO3HAHUS,
IKOJIOTHYECKON KYJIbTYphl, CIHOCOOHOCTH CTAaBHTh IIEIHM H CTPOUTH
YKU3HEHHbIE IIJIaHbI;

— CcOpMUPOBAHHOCTH MPEICTABICHHA O MAaTEeMaTHKE Kak
YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUS SIBICHUN M
MIPOLIECCOB, UJIEAX U METOJIaX MAaTEMATUKH;

— IIOHMMAaHME 3HAYUMOCTH MAaTEMaTHKU [  Hay4HO-
TEXHUYECKOro  Iporpecca, c(OPMHUPOBAHHOCTh  OTHOLIEHHMS K
MaTeMaTHKe KaK K YacTH OOIIEYeJIOBEYECKOW KYJIbTyphl 4epe3
3HAKOMCTBO C HCTOPHEM  pPAa3BUTHs  MaTEMaTUKH, SBOJIIOLUEN
MaTeMaTUYECKUX UJIEH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHHs, IPOCTPAHCTBEHHOIO

BOOOpaXEeHUs, aITOPUTMHUUYECKON KYJIbTYPbI, KPUTUYHOCTH MBILIUICHUS
Ha ypoBHEe, HeoOXomumMoM s Oyaymed npodeccruoHalIbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUs;

— OBJIAZICHHE MAaTeMaTHYEeCKUMU 3HAaHUSAMM M YMEHHSMH,
HEOOXOJMMBIMUA B TOBCEJHEBHON MKH3HH, IS OCBOEHHS CMEXKHBIX
C€CTCCTBCHHOHAYYHLIX JUCHUIINIMH W JHUCHUIIINH HpO(beCCI/IOHaIII)HOFO
LUKJIa, IS TOJy4deHHs oOpa3oBaHMS B 00JacTAX, He TpeOyHOIIUX
yrIyOJIeHHON MaTeMaTHYeCKOU TOrOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE
caMo00pa3oBaHMI0, HAa TPOTSHKEHWH BCEW JKWM3HU; CO3HATEIHHOE
OTHOIIICHHE K HENpephIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIEIIHON
po¢eCCHOHAIBHON 1 00IIIECTBEHHON JIEeATEIbHOCTH;

— FOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOW TBOPUYECKOH U

Tekymuii KOHTPOJIb:

- ONPOC YCTHBIN
(pponTanBHBIH);

- TECTUPOBAHUE;

- BBINIOJIHEHUE
MUCHbMEHHOU pabOTHI;
- BBINIOJIHEHUE
MPaKTHYECKON paboThI
(MHaUBUAYaNIbHAS
dbopma paboThl)

[Ipomexxyrounas
aTTecTanus B popme:
1 cemecTp - Ak

2 ceMecTp - IK3aMeHa.

Meroa nposeneHus
IIPOMEXYTOYHON
aTTeCTallU! -
BBITIOJIHEHHE
9K3aMEHAIlMOHHOT O
KOMIUIEKCHOTO 33/1aHUS
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OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOH pa0oTe, COTPYAHUYECTBY CO
CBEpCTHHKaMH B 0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
UCCIIEI0BATENILCKOM, IPOEKTHOM U APYIHX BUAAX JIEATEIbHOCTH;

— OTHOWICHHE K NPOPECCHOHATBHON JEATETBHOCTH Kak
BO3MOYKHOCTH  y4acTUsi B  PEIIEHUM JIMYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAITMOHATILHBIX TPOOIIEM;

MeTanpeIMeTHbIe:

- YMEHHUE CAMOCTOSITEIIbHO ONPENENATh el AeATEIbHOCTH
U COCTaBIATH IJIAHBI JESTEIBHOCTH;, CAMOCTOSTEIBHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh JESITEIbHOCTD;

- UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI AJIs JOCTHXKEHUS
IIOCTaBJICHHBIX LeJIeH U peaau3alyy IUIaHOB JeSTeIbHOCTH; BbIOUpPATh
YCIICUIHBIE CTPATETUN B PA3JIMYHBIX CUTYAIHX;

- yYMEHHUE MPOAYKTUBHO OOILATHCS M B3aUMOJICHCTBOBATh B
MpoIiecce COBMECTHOHM JESTeIBHOCTH, YYHTHIBATH MO3HMIUN JPYTUX
YYaCTHUKOB J€ATEIbHOCTH, 3 ()EKTUBHO pa3peniatb KOHPIUKTHI;

- BJIaJICHNEC  HAaBBIKAMHM  I[1O3HABATENBbHOH,  yd4eOHO-
WCCIICIOBATENIbCKOW M TPOCKTHOM  JEATENIbHOCTH,  HaBBIKAMHU
paspelieHus npooiem; CHOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAaKTUYECKHX 3aiad,
IIPUMEHEHMIO Pa3JINYHbIX METO/I0B MO3HAHMS,

- FOTOBHOCTb U CIIOCOOHOCTh K  CaMOCTOSITEJIbHOM
WH(POPMAIIMOHHO-TIO3HABATEIbHON JESTEIbHOCTH, BKIIOYAs YMEHHE
OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHHMKAX WH(OPMALUU, KPUTHUECKH
OLIEHUBATh W WHTEPIPETHPOBATH HWHPOPMALHUIO, TOIYIaeMyl W3
Pa3IUYHBIX HCTOYHUKOB;

- BJIaJICHAE S3BIKOBBIMH CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO WU3JaraTb CBOIO TOYKY 3pEHHS, HCIOIb30BaTh
aJleKBaTHbIE  SI3BIKOBBIE  CPEJCTBA; —  BIAJCHME  HaBBIKAMHU
MO3HABATENIbHOU pedIeKCUU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUN U
MBICIIMTENbHBIX IPOLECCOB, MX pe3yIbTaTOB U OCHOBAHMM, I'PaHMIL
CBOETO 3HAHMS M HE3HAHMS, HOBBIX ITO3HABATENBHBIX 3a/1a4 U CPEJCTB
JUIsL MX JOCTHXKEHMS,

- EJICyCTPEMIICHHOCTh B MOWCKAaX W MPUHSATHU pPEIICHUH,
COO0pa3UTENbHOCTh M HWHTYHIHSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBICHUN; CHOCOOHOCTh BOCHPHUHUMATh KpPacoTy W TapMOHHIO
MUpa;

npeaMeTHbIe:

1) ymeHue omepupoBaTh MOHATHUSIMH: OIpPEICICHUE, aKCHOMAa,
TeOpeMa,  CIEACTBHE,  CBOMCTBO,  MNpHU3HAK, JOKa3aTelbCTBO,
paBHOCHUJIbHBIE (DOPMYJIHPOBKH; yMeHUE (QOopMyIupoBaTh OoOpaTHOE U
IPOTHBOIOJOXKHOE  YTBEP)KICHHWE,  NPUBOJIUTH  NPUMEPHl U
KOHTPIPUMEPHI, HCIONB30BaTh METOJl MaTEeMAaTWYECKOW WHIIYKIIHH;
NPOBOJUTH JIOKa3aTeNIbHBIE pAacCy)KICHHs TpH pPELIeHUH 3ajad,
OILIEHUBATh JIOTHYECKYIO MTPABHILHOCTH PACCYKICHHIA;

2) YMEHHE  ONepUpoBaTh  IMOHATUSIMHU: MHOX€ECTBO,
MTOJIMHOXKECTBO, OIEPAllMU HaJ MHOXXECTBAMH, YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar Jjsl  ONHCAaHHUs  PealbHbIX
IIPOLIECCOB U SIBJIEHUI M NP PELICHUU 3aj7ad, B TOM YHCIE U3 APYIHX
y4eOHBIX TPEAMETOB;

3) yMeHHE OIepHpOBaTh IOHATUSAMH: Tpad, CBI3HBIA rpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 33JaBaTh U ONMCHIBATH
rpadbl pa3IMYHBIMU CHOCOOAMM; MCIIOJIB30BaTh Ipadbl IpU peleHUH
3ajay;

4) ymeHHe CBOOOJHO OIEPHPOBATH IOHATHSAMH: COYCTAHHE,
NEPEeCTaHOBKA, YHUCIIO COYETAHWW, YHCIO TEPECTaHOBOK; OHMHOM
HeloToHa; ymMeHHE NPUMEHSATh KOMOMHATOPHbIE (DAKThI U PACCYXIECHUS
JUIsl pEeIlIeHNUs 3a/1a4;

5) yMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHCIIO, LENI0e
YUCI0, OCTATOK MO MOJYJIO, PAalUMOHAIBHOE YHCIIO, UPPALMOHAIBHOE
YHCIO,  MHOXECTBAa  HATypallbHbIX,  LEIbIX,  pallMOHAIbHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE MCIIOIb30BaTh; NPU3HAKU JEIUMOCTH,
HalMEHbUIMKA OOLMI JAenauTenb M HauMEHblIee oOllee KpaTHOE,
anroput™ EBKinja mpu pemieHuM 3a7ad; 3HAaKOMCTBO C pazIMYHBIMU
HNO3ULIMOHHBIMU CUCTEMaMH CUHUCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATh MHOHATUSIMHU: CTCHCHb C
LeNbIM II0Ka3aTeleM, KOpPEHb HaTypajJbHOM CTENEeHM, CTENEeHb C
palMOHAIbHBIM  IIOKa3aTelieM,  CTeNeHb C  JIEWCTBUTEIbHBIM
(BeLlecTBEHHBIM) IIOKa3aTesieM, JiorapudM 4YuciIa, CUHYC, KOCHHYC U
TaHT'€HC [TPOU3BOJIBLHOTO YHCIIA;

7) yMeHue OIIepUPOBAThH HOHATUSIMHU: TOX/1€CTBO,
TOXJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTb YpaBHEHUH, HEPABEHCTB U
CUCTEM, pallOHaJIbHbIE, UPPALlMOHAIbHBIE, IOKA3aTEIIbHbIE, CTEIIEHHBIE,
JorapupMUUECcKue, TPUTOHOMETPUUECKUE YPABHEHUS, HEPaBEHCTBA U
CUCTEMbI; YMEHHUE pellaTb YpaBHEHHS, HEPAaBEHCTBA M CUCTEMBI C
MOMOILBIO PA3JIMYHBIX TPUEMOB; pelIaTh YpaBHEHMs, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTpOM; IPHMEHSTh YpaBHEHHs, HEPABEHCTBA, WX
CHCTEMBI Ul pelleHHs] MaTeMaTUYeCKUX 3a7ad M 3a7a4 U3 Pa3INuHBIX
oOnactell HayKH U pealibHOM JKU3HH;

8) ymeHHe CBOOOJHO OMNEPUPOBATH MOHATHAMH: Tpaduk
¢byHkuu, oOpaTHas (QYHKIUSA, KOMIO3ULMA (QYHKIUH, JHHEHHas
GyHKUMsA, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LEeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHUE ¢byHKIUY, oOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKLUHU, MOKa3aTelbHas M JorapupmMuyeckas
GyHKIIMM;  yYMEHHE CTPOUTh TpauKu  (QYHKUMHA, BBINOIHATH
npeoOpa3oBaHus rpaduKoB (QYHKIUH; YMEHHE MCIIOJIb30BaTh I'paduKu
GyHKIME Ui M3ydeHUs MPOLECCOB M 3aBUCHMOCTEW NpU pELICHUH
3aja4 U3 IpYyrux y4eOHbIX NMPEeIMETOB U U3 PEealbHOM JKHU3HU; BBIpaXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BEJIWYMHAMM, yMEHHE CBOOOJIHO
ONEepUPOBATH  MOHATUSAMH: UYETHOCTh (YHKLUUH, TMEPHUOJUYHOCThH
GyHKIIMM, OrpaHUYEHHOCTh (YHKIMU, MOHOTOHHOCTh (YHKIUH,
HKCTpeMyM (YHKIMU, HauOOJbIlIee U HaUMEHbIIee 3HAUCHHUsS (PYHKIUU
Ha MPOMEXYTKE; YMEHHUE MPOBOJUTH UCCIIeI0OBaHUE (DYHKIUU; YMEHHE
UCIOJIb30BaTh CBOMCTBA U rpaduku (QyHKIUHI A7 pelIeHus: ypaBHEHHIH,
HEPaBEHCTB M 33/1ay C MapaMeTpamu; H300pakaTh Ha KOOpPAMHATHOMN
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHUue CBOOOJHO OIIepupOBaThH TIOHSATHSIMHU:
MOCJIEI0BATENIbHOCTD, apU(MeTHUecKas MpPOrpeccHsi, reoMeTpHuecKas
nporpeccusi, OECKOHEYHO YObIBarollasi IeOMeTpHuYecKas MpOrpeccHs;
YMEHME 3a7aBaTh I1OCJIEAOBATEIBLHOCTH, B TOM YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHue omepupoBaTh IMOHSTUSMH: HEHPEPHIBHOCTH
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byHKIMKM, acuMOTOTHl Tpaduka GQyHKOWH, TepBas W BTOpas
Opou3BOIHAs (YHKLIMH, TE€OMETPUYECKUH U (U3HYECKHH CMBICIT
NPOM3BOJIHOW, TIepBOOOpa3Hasi, OINpPECICHHBI HHTErpayl; yMEHHE
HaXOJUTh ACUMITOTHI rpaduka (QYHKLUMH; YMEHUE BBIUUCIATH
IPOU3BOJHBIE CYMMBbI, IHPOM3BEIEHHUS, YAaCTHOIO M KOMIIO3ULUU
(GyHKUUH, HAXOAWUTh YpaBHEHHE KacaTeabHOM K rpaduky QyHKIuM,
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIOBaHUs (PYHKUUH, IS
HaXOXXJCHHUS HaWJIYy4IIero pelleHus B MPUKIAJHBIX, B TOM YHUCIE
COLMAIIbHO-9KOHOMHYECKUX M (DPU3NYECKHUX 3a/adax, JJs ONpeieieHus
CKOPOCTM M YCKOPEHHs; HaxXxoIuThb IUIOMagM U o0beMbl ¢(uryp c
IIOMOUIbI0  MHTErpajlia; IPUBOJIUTH IPUMEPbl MaTEMaTHYECKOIO
MOJICJIUPOBAHM ¢ IOMOIIBIO AU depeHInanbHbIX YpaBHEHU;

11) ymeHHe oOnepuUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOAY/b U apT'yMEHT KOMILJIEKCHOTO
yycia, (opma 3amucHd  KOMIUIEKCHBIX 4Hcen (TeomMeTpuyeckas,
TPUTOHOMETpUYECKass U  anredpavueckas); yMeTb IPOU3BOAUTH
apu@meTnyecKkue ICHCTBUS C KOMIUIEKCHBIMU 4YMCIaMH; HPHUBOJIUTH
IPUMEPbI UCIOIB30BAHUS KOMIIJICKCHBIX YHCET;

12) ymeHue CBOOOIHO ONEPUPOBATH TMOHSATHUAMH: CpEIHEES
apudMeTHUecKoe, MenuaHa, HauOosblliee M HaUMEHblIee 3HAYCHMS,
pa3Max, AUCIIepCHsl, CTAaHJAPTHOE OTKJIOHEHHE ISl OTIMCAHUS YUCIIOBBIX
JTAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUECKUE JAHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpaQHuuecKMX METOJOB M  DJJIEKTPOHHBIX CPENCTB;
rpa¢u4ecKd MCCIIE0BaTh COBMECTHbIE HAONIOJCHHUS C IOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

13) ymMeHHe HaXOAUTh BEPOSITHOCTH COOBITHI C MCIOJIb30BaHHEM
rpauueckux METO/I0B; NPUMEHATh A peueHus 3anad (popmynbl
CIIO)KEHUS W YMHOXEHHMsI  BeposTHOCTEH, (OopMyly  IOJHOU
BeposiTHOCTH, (opmyny bepHymnu, xomOMHaTOpHBIE (aKTBl U
(GopMynbl; OIIEHHBAaTh BEPOATHOCTH pEalbHBIX COOBITHH; yMeHue
ONEepUpOBaTh TOHATUSAMU: CllydyailHas BeJIMYMHA, paclpeaeeHue
BEPOATHOCTEH, MaTEMaTUUYECKOE 0’KHJAHUE, TUCIIEPCHSI U CTaHIaPTHOE
OTKJIOHEHHE CIy4YailHOW BeJIMYMHBI, (QYHKIUU pacupelesieHus u
IUIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aT€IbHOTO ¥ HOPMAJIBHOIO
pacmpeneneHnid;  yMEHHE  HUCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHuil Ui pelieHns 3a7ad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
0ONBIIMX 4YMCEN, METOAbl BBHIOOPOYHBIX HCCIIEJOBAHUM; YMEHUE
NPUBOANUTH TIPUMEpHl MPOSBICHUS 3aKOHa OONBIIMX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymenue cBOOOHO ONEPUPOBATH MOHATHIMU: TOYKA, MIPSIMasi,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUHM YroJl, ABYTPaHHBIN
yroJl, TPEXTPaHHbIA Yroj, IepeceKarolrecs, NapauielIbHble U
CKpEIIMBAaOIIKEcs MpsMble, MapajuIebHOCTh U TMEPHEHAUKYISPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YrOJI MEXAY NPSIMBIMHU, YIOJ MEXKIY MPSIMOU U
IUIOCKOCTBIO, YrOJl MEX]Y IUIOCKOCTSMHU; YMEHHE MCIOJIb30BaTh INPHU
peLIeHUH 33/1a4 U3ydeHHbIE (DAKThl M TEOPEMBl INIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKpYXaloOIIeM MHpPE; YMEHHUE
ONEpUpPOBaTh TMOHATUSAMHU: MHOTIOIPAHHUK, CEUEHHWE MHOIOIPaHHUKA,
IpaBWIbHBI ~ MHOTOTpaHHHMK, MpU3Ma, NuUpamuaa, ¢urypa u
MOBEPXHOCTh BpAIlEHUS, IWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUEHMs] KOHyca U LWIMHApA, NapajlielbHble OCH WU
OCHOBAHMIO, CEYCHHE I1apa, TIIOCKOCTb, Kacarommascs cepsl, IIMHAPA,
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KOHyCa, yMEHHE CTPOUTb CEYEHHE MHOIOIpaHHMKA, MH300paxkaTh
MHOT'OI'PaHHHUKH, (PUIYpBI M IOBEPXHOCTH BPAILEHUS, UX CEUCHUS, B TOM
YHCIIe ¢ TTOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSTH CBOICTBA
reOMETPUUECKUX ¢uryp, CaMOCTOSITEJIBHO (bopmynupoBaTh
OTIpeNIeJIeHUs] N3y4aeMbIX (UTYp, BBIIBUTATh THUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX IeOMETpHUYECKUuX (Uryp, oOOCHOBBIBATH WMJIM ONPOBEPIaTh
UX; yMEHHE MpPOBOJIUTH Kiaccuukauuioo ¢GUryp Mo pasiuyHbIM
IPU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE JONOIHUTENIbHBIE IOCTPOCHMUS;

15) ymeHue CBOOOJHO OIEPUPOBATh IOHITUSMH: ILIOMIAIb
¢burypel, o0beM (Urypsl, BEJIMYMHA yIJa, PACCTOSHUE OT TOYKU M0
IUIOCKOCTH, pPAaCCTOSHHUE MEXAY TMpPSAMBIMH, PACCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAJAL c(epsl, IUIOM@AAb MOBEPXHOCTU IHPAMUJIBL,
OpU3Mbl, KOHyca, IWIMHApPA, O00beM Ky0a, MpsSIMOYrOJIbHOTO
napajjenenunena, MNUpaMuibl, NPU3MBbL, IMIMHAPA, KOHYca, IIapa;
YMEHHUE HaXOUTh OTHOIIECHHE 00HEMOB MOAOOHBIX (QUTYD;

16) ymeHue CBOOOJHO OIEPHPOBATH IMOHATHSIMHU: JIBHIKCHUE,
napajuieNbHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOAO0US, MONO0OHBIE (GUTYPBI;, YMEHUE
pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYpPBI, B TOM YWCIIE B IPUPOAE,
UCKYCCTBE, AapXMTEKType; YMEHHE HCIOJIb30BaTh I'€OMETPUUECKUE
OTHOIIEHHsSI, HAXOAWTh TEOMETPHUYECKHE BEIWYMHBI (IJIMHA, YTOI,
IUI0IAaAb, 00BEM) MPH PEIICHUM 3aJau U3 IPYTUX Y4eOHBIX IpPEeIMETOB
U U3 peajbHOU KU3HU;

17) yMEHHE CBOOOJIHO OTICPUPOBATH MTOHATHUSAMU:
NpSMOYTOJIbHAsE CHUCTEMa KOOPJIMHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOp/IMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEAECHUE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BEKTOopa 1Mo 0a3ucy, CKalIpHOE IPOU3BENCHHE,
BEKTOPHOE NPOM3BEAECHUE, Yrojdl MEXAY BEKTOpaMH; YMEHHE
UCTIOIF30BaTh BEKTOPHBIH M KOOPAWMHATHBIA METOJ [UIS PEIICHUS
reOMETPUYECKUX 3aJad W 3a7ad JPYruxX Y4eOHBIX IpPEeIMEeTOB;
OTIEPHPOBATH MOHATUSAMHE: MaTpula 2X2 u 3x3, ONpeIeNuTeNh MATPHULIBL,
TreOMETPUYECKUI CMBICIT ONPEIeTUTENs;

18) ymeHHMe MOJETHPOBATH pEATbHBIC CHTYal[MM Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMs, YpPaBHEHHs, HEpaBEHCTBA U MX
CHCTEMBI TI0 YCJIOBHIO 3a/la4M, HCCIEIOBATh TOCTPOCHHBIE MOJETH C
UCITOJIb30BaHUEM arlapara aareOpbl, MHTEPIPETUPOBaTh MOTY4YEHHBIN
pe3ynapTaT;  CTPOMTh  MaTeMaTHYeCKWe MOJEIH C  IOMOUIBIO
TFEeOMETPUYECKUX TOHATUH W BEJIWYMH, pPElIaTh CBA3aHHBIE C HUMHU
NpaKTUYeCKHe 3a/layd; COCTABISATH BEPOATHOCTHYIO MOJAETh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3ynpTaT; pemaTh MpUKIIaIHbIe
3aJadyd  CPEJCTBAMHM MAaTEMAaTHYeCKOro aHaiW3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UUECKOTO XapaKkTepa;

19) ymenue BbHIOMpATh MOAXOJSIIMA METOJ Ui PEIICHUs
3a[aud; MOHUMaHHe 3HAYMMOCTH MAaTE€MaTUKHU B U3YYEHUH HPUPOIHBIX
U OOIIECTBEHHBIX TIPOIIECCOB W SIBJICHUH; yMEHHE pPAacIO3HaBaTh
NPOSIBJICHHE 3aKOHOB MAaTE€MAaTWKH B HCKYCCTBE, YMEHHUE HPUBOAUTH
IIPpUMEPBl  MAaTE€MATHYECKUX OTKPBITUH POCCUHCKOM M  MHMPOBOH
MaTeMaTHYeCKOM HayKH.

001e KOMIIETEHTHOCTH:

OK 01. Beibupatb crioco0sblI pemieHus 3aad npodeccuoHanbHOMI
JeSITeIbHOCTH IPUMEHUTENBHO K Pa3JIMUHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpPEMEHHBIE CPE/ICTBA MTOUCKA, aHAIIN3a
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¥ WHTepHpeTanuu nHopManuu ¥ WHOOPMAIMOHHBIE TEXHOJIOTHH JIs
BBITMIOJTHEHUS 33/1a4 MPOodeCCHOHATBHON JesITeIbHOCTH;

OK 03. [IImanupoBaTh ¥ pEAIM30BBIBATE COOCTBEHHOE
npodeccuoHanbHOe U JIMYHOCTHOE Pa3BUTHE, MPEIIPUHUMATEIbCKYIO
NesITeIbHOCTh B MPO(ECcCHOHANBHON cdepe, UCroab30BaTh 3HAHUS IO
npaBoBOM U ()MHAHCOBOM TIPAaMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYalUsIX;

OK 04. DddexTtuBHO B3aUMOACHCTBOBATH H paboTaTh B
KOJJIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisITh YCTHYIO M MUCBMEHHYIO KOMMYHUKAIAIO
Ha TroCyJapcTBEHHOM s3blke Poccuiickon ®Penepauuu ¢ yd4eTom
0COOEHHOCTEH COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBasaTh Trpa’kJaHCKO-NATPUOTUYECKYIO IO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE TOBEJIEHUE HA OCHOBE TPaTUIIMOHHBIX
POCCHUICKHX TyXOBHO-HPABCTBEHHBIX LIECHHOCTEM, B TOM YHCJIE C YYETOM
rapMOHHM3aIlUU MEKHAIMOHANBHBIX M MEXPETUTHO3HBIX OTHOIICHUH,
IPUMEHSTh CTaHAAPThl AaHTUKOPPYILIUOHHOIO IIOBE/ICHUS;

OK 07. CopeilcTBOBaTh COXPaHEHUIO OKPYXAIOLIEH Cpe.bl,
pecypcocOepexeHnio, TPUMEHATh 3HAaHWS 00 HM3MEHEHUH KIMMaTa,
IPUHLIUIBL OEpEeKIMBOrO MPOU3BOACTBA, YPPEKTUBHO [EHCTBOBATH B
YPE3BBIYANHBIX CUTYyAIHSX.

4.2. ®OHJ OLIEHOYHBIX CPEICTB /IJIsl POBEIeHUsI MPOMEKYTOYHO aTTecTalun
00y4arIIMXCs M0 JUCUMILITIMHE

Iloka3aTe/m U KpUTEPUU OLICHUBAHMUS KOMIIETEHIUM
[Toka3aTenn W KpUTEPUM OLECHHUBAHUS KOMIIETCHIIMM, OINMUCAHUE IIKAJ
OLICHUBAHUS COAEPIKATCS B MIPUIIOKEHUH 1.

KoHTpo/sibHBIEC M TECTOBbIE 32JaHUA
KoHTposibHbIE 3a1aHKs COAEPKATCA B TPUIIOKEHUH 1,
MeToanueckue MaTepuabl

Meroauueckue Marepuainbl, ONPEACIAIONIME MPOLEAYPHl OLIEHUBAHUS
3HAHWM, YMEHUN, XapaKTEPU3YIOIIUX (OPMUPOBAHNE KOMIIETEHIINMI, COAEpKATCA B
MPUIOKEHUH 1.
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IIpunoxenue 1
KoHTpO0J/IbHO-011€eHOYHBIE CPeICTBA
715l MPOBeIeHNs MPOMEKYTOYHOH aTTecCTAMHU MO AUCHHUILINHE
O/1.03 MaTemaTtuka

1.1. ®dopma NpoMeKYTOUYHOI aTTecTalMu: dK3aMeH (2 cemecTp).

@DOoH/T OIICHOYHBIX CPEJIICTB COACPIKUT KOHTPOJILHO-OIICHOUHBIE CPEICTBA, HEOOXOIMMBIX

IUISL IPOBEICHUS SK3aMEHa.

1.2. Cucrema ouleHUBAHUSA Pe3yJILTATOB BbINOJTHEHHS 32 JaHUI

OneHrBaHWE PE3YJIbTATOB  BBIMOJIHEHHS 3aJaHUN  MPOMEXKYTOYHOH aTTeCTaluu
00yYaromuXxcst OCYIIECTBIISECTCS Ha OCHOBE CIIEIYIONUX MPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OIICHUBACTCS YPOBEHb COPMHPOBAHHOCTU 3HAHWH, YMEHHIA,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMHUCS B XOJIC BBITIOJTHCHUS 3a/1aHUS;

AACKBATHOCTU OIICHKH — OICHKA BBIIIOJITHCHUA 3aI[aHI/II71 A0JDKHa IIPOBOAMTHCA B
OTHOILIEHHH TEX KOMIICTCHIMI, KOTOphIe HEOOXOAMMBbI i 3()()EKTUBHOTO BBHITOIHEHHS
3aJIaHus,

HAJIGKHOCTH OIICHKM — CHUCTEMa OLICHUBAHMS BBIMIOJIHEHUS 3aJIaHUH JIOJDKHA 00J1a1aTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPU HEOJHOKPATHBIX OIEHKAaX ypOBHS CHOPMHUPOBAHHOCTH
3HAHWH, YMEHHH, NPAKTHYECKOTO OIbITa, OOMMX H NPOPECCHOHATBHBIX KOMIICTCHIIUN

00yJarommxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OIIEHHMBAaHHWS BBIIOJIHEHMS 3aJaHui JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHWBAThL 0OmMEe ©  MPOPECCHOHATbHBIE KOMICTCHIINU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKH — OLIEHKA BBIIOJHEHUS KOHKYPCHBIX 3aJaHUM JOJIKHA OBITH
HE3aBUCHUMOI OT 0COOEHHOCTEH NpOoPecCHOHATbHON OpHEHTAUMU WM [PEANOYTEeHHUH
Ipeno/iaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALHUIO.

[Tpy BBINOSHEHUM MNPOLELYP OLEHKH 3aJaHUN MCIIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacueTa epBUYHBIX 0alIoB;

METOJ pacueTa CBOJIHBIX OallIOB;

Pe3ynbTaThl BHIMOJIHEHUS 3a/laHUM OLIEHUWBAIOTCSI B COOTBETCTBUM C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKH.

Hcnonb3yercs naTH GalibHast IKaia sl OLICHUBAaHUS pe3yIbTaToOB 00yUYeHHUs:

IlepeBon msiTH 6aIbHOM HIKANBI yUeTa pe3yabTaToOB B NATH OaJbHYIO OLIEHOYHYIO MIKATY:

Ouenka KosnnuyectBo 6a/1510B, HAaOpaHHBIX 32
BBITNIOJIHEHH € TEOPETHYECKOI0 M MPAKTUYECKOI0
3aJlaHus, CPEAHNI 0AJLJI 10 UTOraM ATTeCTANUM

Orenka 5 «oTmuHO» 4.6-5
Orenka 4 «Xoporro» 3,6-4,5
Onenka 3 «yJI0BJIETBOPUTEIHLHOY» 3-3,5
OrneHka 2 <29

«CHCYIOBJICTBOPUTECIBHO»

1.3. KOHTPOJ/IbHO-01IeHOYHbIE CPEICTBA
3aganue:

1.0TBeTHTH Ha BOMPOCH (2 BOIpoca).

2. BeimonuuTh npakTryeckoe 3aaanue (1 3aganue).

I[IpumepHbIe Bonmpockl 1715 codece10BaHUS

1. Densle u panoHaIbHBIE YNCIA.
2. JlelicTBUTEIbHBIC YHCIIA.

30



[TpuGnuxeHHbIe BEIYUCIECHUS.
KomiuiekcHele yncia.
Kopuu u crenenu.
KopHu HaTypaJIbHOM CTENIEHU U3 YNCiIa U UX CBOUCTBA.
Crenenu ¢ pallMOHaJIbHBIMU IIOKA3aTEsIMH, UX CBOICTBA.
Crenenu ¢ ACWCTBUTEIBHBIMH MTOKA3aTEISIMH, UX CBOMCTBA.
Jlorapudm uncna. OcHOBHOE JOrapu(pMHUUECKOE TOKIECTBO.
0. Jlorapugmer. CBoiicTBa JlorapuQmMoB.
1. Jlorapudm. JlecaTuanble 1 HATYpaJIbHBIC JIOTapU(MBI.

12. Jlorapudm. Onpenenenue. IlpaBuna gelicTBuil ¢ torapugmamu.

13. Jlorapudm. OcHoBHbIe OHATHA. [lepexos K HOBOMY OCHOBAHUIO.

14. TIpeoGpa3oBanue anreOpanyecKuX BhIPAKEHUH.

15. IlpeoGpa3oBaHue palMOHANBHBIX U UPPALIUOHATIBHBIX BEIPAKCHUH.

16. IlpeoOpa3oBaHME CTETIEHHBIX U MIOKA3aTEIBHBIX BHIPAKECHHIA.

17. TlpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPHU(PMUUECKUX BBIPAKCHHM.

18. Papmannast mepa yrna. BpamarensHoe 1BmKeHHeE.

19. Cunyc, KOCMHYC, TAHI'€HC U KOTAHT'€HC YHCIIa.

20. 3Haku, YKCIIOBBIE 3HAYEHHWS W  CBOMCTBA  YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHoMeTpudeckue QyHKIIUN YHCIOBOTO apryMEHTa.

22. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKICCTBA.

23. ©opMyIbl TpUBEICHHS.

24. ®opMyIIbl CIOKECHHUS.

25. CuHyc ¥ KOCHHYC JBOMHOTO yria. @OpMyIibl TOJIOBUHHOTO YIJIA.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX (DYHKIUI B IPOU3BECHUE.

27. TIpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPHUIECKUX (DYHKIIHIA B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHHM.

29. BeIpakeHHE TPUTOHOMETPUYECKHX (YHKIMH 4Yepe3 TaHTeHC MOJOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT'€HC YUCIIa.

31. IIpocreiinye TPUTOHOMETPHUUECKUE YPABHEHUS.

32. IIpocreiimme TPUTOHOMETPHUIECKHE HEPABEHCTBA.

33. Oynkiuu. OcHoBHble TMOHATHA. OOnacTe oOMNpenesNeHHss W MHOXKECTBO
3HAYEHUM.

34. ®Oyunkuuu. ['paduk GyHKIMH.

35. Oynkmun. [loctpoerne rpadukoB  (GYHKIUHA, 3aJaHHBIX  PA3THYHBIMH
crocobamu.

36. ®ynknuu. CBoicTBa (HyHKINH.

37. Oynkiuuu. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTh, OIPAaHUYEHHOCTb,
NePUOANIHOCTb.

38. Oynkmun. [lpoMexxyTknm Bo3pacTaHusi W yOBIBaHWsS, HauOoOJNbIIee U
HalMEHbIIIee 3HAUEeHUs, TOUKU KCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKnus (koMmosuiusi). ApudMeTndeckue oOmnepanud  Haj
GyHKIMSIMU.

40. ®Oynkuuu. [ToHsITHE O HEMPEPHIBHOCTH (PYHKIIHH.

41. O6pathble ¢pyHkuu. OOnacTh onpeaeneHus U 00JIacTh 3HAYEHUH 0OpaTHOM
byHKIMN.

42. Ob6patnble pyakun. CoiictBa. ['paduk oOpaTHON QyHKIMH.

43. Jlorapupmudeckas pyHKIHsI, €€ CBOWCTBA U TpaduK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. TlokazaTtenbHast GyHKIUA, €€ CBOMCTBA U TpaduK.

46. IlokazaTenbHbIC YpaBHEHUS U HEPABEHCTBA.

RRO©ooN O~
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47. CrenennHas GyHKIIUS, €€ CBOMCTBA U rpaduK.

48. YpaBHEHUS U HEPAaBEHCTBA CTENCHHOHN (pyHKIIMU.

49. OO6sacTh omnpeaeacHHs U MHOKECTBO 3HaYeHUI (QYHKIUH Y= SINX,e€ CBONCTBA
u rpaduxk.

50. O6nacte omnpeneneHust ¥ MHOXKECTBO 3HaYCHUN (DYHKIMU Y= COSX, e€ CBOICTBa
u rpaduxk.

51. OO6mactp onpeaesieHUs] © MHOYKECTBO 3HaueHuH (pyHKIMH y= tgX, e€ cBolCcTBa
u rpaduxk.

52. OO6macth onpeneeHuss © MHOXKECTBO 3HaueHUH QyHKIHH )= CtQX, e€ cBOKCTBA
u rpaduxk.

53. IlpeoOpazoBanuss rpadukoB GyHKIUHA. CHMMETPUS OTHOCHTEIBHO OCEH
KOODP/IMHAT.

54. TIpeoOpa3oBanus rpadukoB ¢pyHkui. [TapannensHblii mepeHoc.

55. TIpeoOpa3oBanus rpaduxo (yHkiuid. CUMMETpUsS OTHOCHTEIHLHO Hadaja
KOOPJMHAT.

56. IIpeobpasoBanusi rpadpukoB QyHKIUH. CHUMMETPUS OTHOCHTEIBHO MPSIMON
Y=X.

57. IlpeobpaszoBanusi rpadukoB ¢GyHKuuMd. PacTsokeHwe m cxartue BIOJb OCed
KOOpJMHAT.

58. VYpaBuenus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VpaBuenus. OCHOBHBIE TPHEMBI UX PELICHUSI.

60. Cuctembl ypaBHCHH. PABHOCHIIBHOCTD CHCTEM YPaBHEHUIA.

61. Cuctemsl ypaBHeHUI. OCHOBHBIEC IPUEMBI UX PEIICHUSI.

62. HepaBencrBa. OCHOBHBIE IPUEMBI UX PEIICHUSI.

63. HepaBenctBa. PaBHOCHIBHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpadMKOB (DYHKIHMA MPU PEIICHUH yPaBHEHUN H
HEpaBEHCTB.

65. Meroa HHTEPBAJIOB.

66. M300pakeHre Ha KOOPIMHATHOM INIOCKOCTH MHOXKECTBA PELLIEHUH ypaBHEHUH
C IByMsI TIEPEMEHHBIMHU 1 UX CHCTEM.

67. N300pakeHne Ha KOOPJUHATHON TNIOCKOCTH MHOKECTBA PELLICHUI HEPaBEHCTB
C IByMsI TIEPEMEHHBIMHU U UX CHCTEM.

68.  CrocoObl 3a/1aHMsI U CBOMCTBA YHCIIOBBIX MOCIEI0BATENILHOCTEH.

69. CymMmmpoBaHHE MTOCIICIOBATCIIHHOCTEH.

70. [TonsiTHE O MPOM3BOIHON (PYHKIINH, €€ TEOMETPUUECKUN CMBICII.

71. [TonsiTre o mpon3BogHON QYHKIMY, €€ PU3NYECKUI CMBICIT.

72. VYpaBHeHUe KacaTeIbHON 1 HOpMau K rpaduky QyHKIMU.

73. [Tpon3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO.

74.  Ilpou3BOJHBIE OCHOBHBIX YJIEMEHTAPHBIX (DYHKIIUI.

75. [TpuMeHeHHEe TPOU3BOJHOM K MCCIEIOBAHUIO (YHKUIUH U MOCTPOCHHUIO
rpauKoB.

76. [TpuMepbl MCHOIB30BaHUS TMPOU3BOJHON JUISI HAXOXKJICHHUS HAMIY4Ilero
peIeHHs B IPUKJIAIHBIX 3a/1a4ax.

77.  Bropas npousBojHas1, ee reoMeTpruecKuil cMbici. HaxoxaeHue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

78. Bropas npousBojHas, ee ¢uznueckuid cMmpici. HaxoxaeHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

79. [TepBooOpaznas u unterpai. CpoiicTBa.

80.  TaGmmma mepBooOpa3HbIX.

81. OmnpeneneHHbIl UHTErpaj, OCHOBHBIE CBOMCTBA M €0 I'€OMETPUUYECKUN

cMmbicit. @opmyna Herorona—JleliOnuna.
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82. [IpuMeHeHHE OINpPENEICHHOrO0 HHTETpaja Uil HAaXOXKIACHWS IUIOLIANN
KPUBOJIMHEHHOM TpPaIlCLUH.

83. OcHOBHBIC ~ TOHATHS ~ KOMOWHartopuku.  Pasmemienus.  CoderaHus.
[TepecTtanoBKH.

84. 3amaun Ha MOJACYET YHWCIAa pa3MEIleHUH,  MepecTaHOBOK, COYCTAHMU.
Pemenue 3a1a4 Ha nmepe®op BapuaHTOB.

85. ®dopmyna 6unoma Herotona. CBolicTBa OMHOMUHAIBHBIX KOO HUITUEHTOB.

86. Tpeyronsauk [Tackans.

87. CoObITHE, BEpOSTHOCTH COOBITHSI, CJIO)KEHUE U YMHOKEHHUE BEPOSTHOCTEH.

88. [IpencraBienue naHHBIX (TAONUIIBL, AUATPAMMBI, TPaQHKH)

89. B3anMHoe pacrosiokeHue IByX MPsSMBIX B IPOCTPAHCTBE.

90. [TapannensHOCTh MPSIMOM U TJIOCKOCTH.

91.  IlapamienbHOCTH MIOCKOCTEH.

92. [TeprnieHAUKYIAPHOCTD NPSIMON U MJIOCKOCTH.

93.  IlepneHauKymsp U HAKIOHHAS.

94, VYroa Mexay OpsMoi U IJIOCKOCTBIO.

95. JIByrpaHHbIN yTro.

96. VYTrom MeXIy TIIOCKOCTIMH.

97.  IlepneHAUKYISAPHOCTH ABYX IUIOCKOCTEH.

98. ['eomeTpuyeckue nmpeodpa3oBaHmsl MPOCTPAHCTBA: TAPATUICITBHBIN IEPEHOC.

99. ['eomerpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA! CHMMETpUS

OTHOCHTEJIBHO TIJIOCKOCTH.

100. Mmuororpanauku. Bepmmael, pedpa, rpaH MHOTOI'paHHHUKA.

101. TIIpusma. [Ipsmas u HaknoHHas mpu3Ma. [IpaBuiibHas mpusma.

102. Mmuororpannuku. [lapannenenunen. Kyo.

103. Tlupamupa. [IpaBunbHas nmupamua. Y cedeHHas mupamuia. Terpasap.

104. Cummerpuu B KyOe, B mapajulesenuiese, B Ipu3Me U MUpaMuje.

105. Ceuenus KyOa, IPU3MBI U TTHPAMUJIBI.

106.  IIpencraBieHue o MpaBHJIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa’ap,
JIOJICKAdP U UKOCAIIP).

107. Hununaap. OcHoBaHHE, BBICOTA, OOKOBasl MOBEPXHOCTD, oOpazyroras,
pasBepTKa.

108. OceBble ceueHMs LWIMHIPA U CEUEHHs, TapalljielIbHble OCHOBAHHUIO.

109. Komnyc. Yceuennsiii konyc. OcCHOBaHHE, BBICOTa, OOKOBAsl MMOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

110. VYceuennwii koHyc. OcHOBaHHWE, BBICOTA, OOKOBas  TIOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

111. OceBble ceueHUsI KOHycCa U CEYEHHUs, TapauieIbHble OCHOBAHUIO.

112.  Illap u cdepa, UX ceueHus.

113. KacarenpHas mIocKocTh K cdepe.

114.  OO6bem u ero u3mepenue. MaTErpansHas hopmysa oobema.

115. O6vem Tema.  @opmynsl  o0beMa Ky0a,  NPSAMOYTrOJILHOTO
napaieNienue 1, Mpu3Mbl, IHITHHIPA.

116. ®opmynsl oObeMa MUPAMUIBI U KOHYCA.

117.  ®opmynbsl 06beMa 11apa u miomaau chepsl.

118.  ®opmy:sl Mo M MOBEPXHOCTEH MIMHAPA U KOHYCA.

119. Tlomobme Tten. OTHOIIEHUS IUIOMIAACH TOBEPXHOCTEH W  00BEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyrompHas (JieKapTOBa) CHCTEMa KOOPIUHAT B TIPOCTPAHCTBE.

121. ®opmyna paccTOSIHUA MEXIY IBYMsI TOUKaMH. Y paBHEHHE CeEpHI.

122.  Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
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124,  Bektopsl. KoopaunHatsl. Paznoxenne BeKTopa 1Mo HapaBICHUSIM.
125. VYron mexay aByMmsi BekTopamu. [Ipoekuus BeKTopa Ha OCb.
126. Koopaunatsl BekTopa. CKansipHOe IPOU3BEICHNE BEKTOPOB.

127. Hcnons3oBanne KOOpJAHWHAT U BEKTOPOB IIPpU PCHICHUN MAaTEMAaTHYCCKUX U
MMPUKIAAHBbIX 3a/a4.

HpI/IMepHLIe NMPAKTUYIECKUE 3alaHNA
Pa3Butne noHsiTHS 0 YHCIE

1. BorunciauTs:
(1+i)°
2. Haiitu MOaysib ¥ apryMeHT KOMIUIEKCHOT'O YU CIIa
z=-5i
3. Jlanb! yncna:
z,=2+5
z,=1-1
Haiiure: “1° “2
4 JlaHbl uncina:

)= “JII'E_ &
z =243
Haiiure: “17 “2

KopHu, crenenu u Jjorapugmsl

1. Boruucnute Iog 5|0g 2|Og 3|Og 512

2*.11°
2. Beruncinre ———

l22 1
3. Beraucmre _10Q 7+l0g 32-"log 28

2 4 4 2 4
4, Boranciure |Qog 12-1 log 32+£|0g 6

3 2 3 2 3
OcCHOBBI TPUTOHOMETPHH
Si 31T

1. HaiiTn 3Hak uncia 3 . OTBeT 0GOCHYiiTe.

Haiitu 3nak uncna Ctg28() *. OtBer obocHyiite.

37T
o COs— o
3. Haiinure 3Hak uncna 6 . OTBeT 00OCHYIATE.
4, Tokaxwure, yto LG*0 —sin*a =tgi*a-sin*a

DyHKIUH, UX CBOMCTBA U rpapuKH
1. [ToctpouTts rpaduk GyHKIHH

s

1, 5,10

y=x 3
2. [ToctpouTts rpaduk GyHKIHH

1
y=x 241

X
y=——"
3. HNana pynkuus x+2 | HaiiTi 3Ha4ueHns QYHKIHH B TOUKAX -
— 3 _

4, Haiiti obmacts onpenenenus dymxin » = x° — 6x+10)
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YpaBHeHMsI M HEPABEHCTBA

1. Pemnre ypaBHeHHE Cos( X+ %,) =1
2 Peuite ypasuenne 3tg (3x+%) =— 3
3. Pemmre ypaBHenue 1-tg 2 = 2tgX
4 Pemmnre ypasaenue cos(1-X) =3

Hauaja MaTeMaTH4eCKOI0 aHAJIN3a
1. Brruucnoure

lim{(x?—5x+3)

x—3

. 3x-2
2. Beruncnure: lim —;
L -

3. Haiinure npon3Boanyto GyHKINN:

a)f(x)=5x*+3x+7
6) fx) == —2Vx +7

4. Haiitu  ypaBHeHme  KacaTenmpHOH K  rpaduky  (QyHKIUH
v=2x*+1

5. Haitnre npoussommyto dykmm Y = VX~ T 3X + 4

6. Uccnenyitte QyHKIMIO HA MOHOTOHHOCTH U JKCTPEMYMBI
f(x) =—2x3 +21x% - 72x+9

7. Haiizute pomsBoxayro Gyskimm Y =Ssin(x® +2) -cos(x —2)

8. Haiigute mNpoOMeXyTKM MOHOTOHHOCTH (QYHKIMH ¥ TOYKH
sketpemyma ¥ = X° + 6X° +9x + 8

9. Haiinure Touku mepernba U MpOMEXYTKH BBITYKJIOCTH rpaduka
bymxman ¥V = X* - 6X7 + 4

10.  Haiigute TNPOMEXKYTKM MOHOTOHHOCTH (QYHKIMH ¥ TOYKH

skctpemyma V = X7 - 6X7 + 9x
11.  Joxaxwute, uro pyHkuus F sBasercs nepBooOpazHoi mns (QyHKIUM
f(x) Ha mpomexxyTke ( - o0 ; +00), ecnu
a) Fx)=x®-4, f(x)=3x% 6)Fx)=2x-x° f(X)=2-2x.
12. Beluncnure  MHTErpai j(xz +4x+1)dx  Bprumcnure  mromniaan

¢burypsl, orpaHuuYeHHON rpaguKoM GyHKIUU Y = 3%, npsMbIMH X=2,X=4 u
ocblo abcuuce
2xdx

3+x%°
14. Belurcnure I0MIaas (GUrypsl, OrpaHUYeHHON rpadukoM (QyHKIHMH

13. Berunciure uHTErpal _[

y =16 —X* u ocblo abece
15. Beraucnute miomaas (Gpurypbl, orpaHHYeHHOW rpadukoM GyHKIHHA
y=1-—X u ocblo abcmuce

KomOuHaTopuka, CTaTUCTHKA U TEOPHUSI BEPOATHOCTEH

1. B rpynne 32 cryneHta. CKOJBKUMH CIIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 YEJIOBEK JUId YYacTHs B MaTeMaTHYeCKOU
ommIaae?

2. Brerancants: A73+A62+A53
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- A

P-A 4 ﬁr
3. Haiitn 10
4. CKOJBKO pa3IUYHBIX MIECTU3HAYHBIX YHCET MOKHO 3aMUCcaTh ¢ MTOMOIIBIO udp
2,3,4,5, 6,7 Takum o0pa3oM, 4TOOBI Bce IUPPHI B YUCIIaX OBLIN Pa3TMIHbI?
5. udp ceiida obpazyercs u3z n1Byx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unciae MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
grcio, oopasyercs u3 uudp 7 u 6. CKOJIBKO pa3InIHBIX MU(POB MOKHO HCIIOIH30BATh B TAKOM
ceiide?

6. Han psg uncen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudmerndeckoe, pazmax,
MOJTy U MEJTUAHY.

7. Ilpu kakux 3nauenusx x cpeonee apugmemuyeckoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Be1OOpKa 2, 2, 3,4, 4,7,7,7, 9. Haitnure Meauany 3Toi BEIOOPKH.

9. Omnpeensisi CTENeHb 3aCOPEHHOCTH IBETOUHBIX CEMSTH, BBISICHSIIH, CKOJIBKO CEMSIH

COpHBIX PACTEHUM COAEPKUTCS B Kaxk10M U3 100 mpon3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Umcao ceMsH COPHBIX PacTEHHMA 0o 1|2 |3|4|5|6|7|8

YucIio nakeTos 31162617 18| 10| 3|51

Haiitu cpennee apudpmeTndeckoe u MOJy.
10.  Tloacuuranu o6beM mpoaax Maraswna B Tedenue 10 qHei (B Thic. pyo.): 45, 39,
33, 37, 31, 29, 41, 41. Haiitu cpeanee apuMeTuueCcKoe, MOAY U METUAHY.

I'eomerpus
1. OceBoe cedyeHHEe KOHyca — MpPaBUWIbHBIM TpPEyrojbHUK €O CTOpPOHOM 12 cwm.
Haiinure muiomanb cedeHus, MPOBEAECHHOIO uepe3 JBe OOpa3ylolMe KOHyca, Yrojl MexXIy

KOTOPBIMH - PaBCH  3()° Orpezok AD nepneHAMKYISPEH K IUIOCKOCTH PaBHOOEAPEHHOTO
tpeyronsauka ABC. UzBectHO, uto AB=AC=5cm, BC=6cm, AD=12cm. Haiinute paccrosiaue
oT KOHLOB oTpe3ka AD no npsamon BC.

2. Paccrosinre ot Toukun M 10 Kax1o0i U3 BEpUIMH MPaBUJIBHOIO TPEYroJIbHUKa
ABC paBHo 4 cm. Haiinure paccrosaue ot Touku M 1o mockoctd ABC, eciin AB=6 cwm.

3. B tpeyronsnuke ABC namo: ¢ =90‘), AC=6 cm, BC=8 cm, CM — menuana.
Yepes BepmmHy C nposenena npsimasi CK, meprneHIuKymIsspHas K IJIOCKOCTH TPEYTroJIbHUKA

ABC, npuuem CK=12 cm. Haiigute KM.
4. Yepes cropony AB pomb6a ABCD mnposemena miaockocte ADM Tak, dro

nyrpaussiii yrom BADM pasen @()°. Haitaure cropory pomOa, ecin ¢BAD = 45" y

paccTostHue oT ToukHu B 10 mimockoctn ADM paBHO 4J§
5. CyMMa muiomazielt Tpex rpaHedl mpsiMOyrojbHOTO Hapaljieenuneaa, UMEIInX

o011yto BepimHy, papHa 404 oM’ a ero pebpa nmponopuroHainbHbl uncnam 3, 7 u 8. Haiinure
JMaroHaJlb Mapajenenumnesa.

6. N3mepenust mpssMOyroJibHOTO Mapajuienenuiena paBasl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [Tap pannyca 41 am nepecedeH IMIOCKOCTBIO, HAXOIAIIENHC Ha PACCTOSHUM 9 M
oT ueHTpa. Haliaure miomanes ceyeHusl.

8. B xonyce nnmHa oOGpa3yroieit paBHa 5, a paanyc ocHoBaHUs paBeH 4. Haiinure
00BbeM KOHYca.

9. Haiitn kocunyc yriia mexay Bexropamu: @(2,—1,1) u b(4,—3,5)
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1.3.2 Kpurtepuu oueHKH

KpuTtepuu oueHku pe3yibTaTOB BbINOJHEHUS
TeOPeTHYECKOro 3aJaHus

basel 3a
KPUTEPUU OLICHKU

MakcuMaabHBIN
0aJy1 — 1 0aJ

- JEMOHCTpUpYyeT IiyOOKoe, IIOJHOE€ 3HAaHWE M IIOHUMaHue
IIPOrPaMMHOr0 MaTepHaa;

- HCYEPIBIBAOIIE, II0CIEN0BATENbHO, TPAMOTHO U JIOTHYECKHA BEPHO
U3JIaraeT MaTepuai;

- JaeT TOYHOE ONPEEIICHUE U HCTOJKOBAHNE OCHOBHBIX ITOHATHI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSITEIbHOCTh  CYXKACHUH,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBWJIBHO U 0OCTOSITENIbHO OTBEYAET Ha COMYTCTBYIOIINE BOIPOCHI.

1

- JIeMOHCTpUpYeT TIiyOOKOe, IIOJHO€ 3HaHWe M IOHMMaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CyTH TPaMOTHO U
JIOTMYECKHU BEPHO U3J1araeT MaTepual;

- JIONyCKaeT HEeCYLIECTBEHHblE HETOYHOCTU IpH ONPEAEICHUU MU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSTHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOATENbHOCTh CYXACHUH,
IPUBOJIUT BEpPHbIE apryMEHTHl, BEPHO, HO C HE3HAUUTEIbHBIMU
olIMOKaMH JieJaeT BbIBO/IbI,

- MpaBWJIbHO, HO COBeplIas HE3HAUYUTEIbHbIE OLIMOKH, OTBEYAeT Ha
COITYTCTBYIOIUE BOIPOCHI.

0,5

-pacKpbIiBaeT OCHOBHOE COJIEp)KaHHE Y4eOHOro warepuaina, HO
00HapyKUBAIOTCS CYLIECTBEHHBIE POOEIBI B MMOHHMaHUU
MPOTPAMMHOI0 MaTepuania

- HEMOJIHO, HapyIlasi [OCJIEI0BATENBHOCTD U3J1aracT MaTepyal;

- JIONMyCKaeT OIMMOKKW B OMNPEIEICHUH W HCTOJIKOBAHUU OCHOBHBIX
TIOHSTHIA;

- TIpU OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYKICHUH,
IIPUBOJIUT YACTUYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJBI HEIb3S
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMH,

- CTYHAEHT WCIBITHIBAET 3HAUUTENIbHBIE 3aTPyJHEHUs, OTBEYas Ha
CONYTCTBYIOIINE BOMPOCHI.

0,25

- HE 3HAET 3HAYMTEIILHON YacTH MPOTPAMMHOI0 MaTepurana, T10MyCKaeT
CYIIIECTBEHHBIE OITUOKH;

- HE 3HAaeT WM JaeT HEBEPHOE OINpEJCIICHHEe W MCTOJKOBAHHUE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTH BEPHBIC apTyMEHTHI, JIeJacT HETMpPaBHIbHBIC
BBIBOJIBL;

- HEBEPHO OTBEUYAET Ha COMYTCTBYIOLIUE BOMPOCHIL.

UToro
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KpuTtepun oneHkn NpakTH4ecKoro 3aiaHus mo ajiaredpe Baausl 3a
KpHUTEepHHU OLIEeHKH

Xon pelieHusl BEpHBIM, MPHUBEACHO BEpHOE OOOCHOBAaHHOE pEIICHHUE,

MIOJIyYE€H BEPHBIN OTBET 15
Xon pelieHusi BEpHbIN, HO JIOMYIIeHa OJHA OMIMOKa BEIYUCIUTEILHOTO 1
Xapakrepa,

Pemenne Hayatro JIOTMYECKM BEPHO, JIOMYIIEHA BBIYHUCIMTENbHAS 05
OLIMOKA; WK PELICHUE HE T0BEAECHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pemienue, HEBEPHBIM OTBET WIM OTCYTCTBUE PELICHUS 0
UTOIO 15

Ne Kpurepum onieHkM NpakTH4eCKOro 3aJaHus 10 reOMeTPUM banbl 3a

KPHUTEPUH OIIeHKHU

1 | nHaiizneH BepHbIH crIOCOO perIeHus;

IPUBE/IEHA BEpHAs IOCJIEJ0BATEIbHOCTh BCEX ILIArOB PEIICHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEYEHbl Ha 4YEPTEXKEe CBOWCTBA BCEX IPEACTABICHHBIX B 15
yCIOBHH (PUTYP U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE IPe0OPa30BaHUs U BBIYUCICHUS;
IIOJIy4E€H BEPHBIN OTBET

2 | HaWJICH BEpHBIH CIIOCOO pelIcHHUS,

NPUBEJICHA BEPHAs TIOCIIEJOBATEIEHOCTD BCEX IIar0B PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUS U (UJHM) HErpyOble OMMUOKH B 0OOOCHOBAHHUAX
KJTFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBI Ha UYEPTEKE CBOMCTBA NPE/ICTABICHHBIX B YCIOBHH 1
¢uryp m ux 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUU
3a7aui;

JIOTyIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTH JAJIbHEHIIIEro X0/1a peIeHus

3 | X0 pemieHus1 BEpHBIii;

pelleHne, BO3MOXKHO, HE 3aBEPIICHO;

JOTIYIIEHbI OTCYTCTBUS U (WUJHM) HerpyOble OmMOKH B 0OOCHOBAHHUAX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIE Ha YepTE’Ke CBOMCTBA MPEICTABICHHBIX B YCIOBUU (QUTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;

JOTYIIEHbI HErpyOble OIMMOKK B BBIYMCIICHUSX U B TIPEOOPa30BaAHUSIX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHHUS;

B pe3yJIbTaTe 3TUX OMUOOK MOXKET ObITh MOJyYEeH HEBEPHBIN OTBET

4 HCBCPHOC PCUICHUC, HCBCpHLIﬁ OTBCT HUJIU OTCYTCTBHUC PCHICHUA 0

NTOI'O 15

1.4. MatepunaibHO-TeXHHYeCKOe o0ecrieyeHne A5 MPOoBeIeHHUs POMeKYTOYHOMH
aTTecTaluu

ATTecTany NpoBOIUTCS B y4eOHOM KaOWHETe MaTeMaTHKU.

1.5 YuyeoHo-MeToanueckoe u HHPOPMAINMOHHOE oOOecrievyeHHe /JIsi NMPOBeIEHUS
NPOMEKYTOYHOM aTTeCTALUM

OcHoBHbIE YUeOHbIe U3TaHUS

1.MaremaTnka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHalM3a, TeoMmeTpus. Anredpa u
Havasia MaTeMaTudeckoro ananu3sa. 10-11 knaccel: 6a30BBIi 1 yriTyONE€HHBIN YPOBHU : y4eOHHK /
II. A. Amumon, FO. M. Komsrun, M. B. Tkau€éBa [m ap.]. — 1ll-e usn. — Mocksa
[Tpocsemenne, 2023. — 464 c¢. — ISBN 978-5-09-107210-5. — TekcT : 37€KTPOHHBINA //
DIeKTPOHHBIN pecypc 1udpoBoit oopazoBarenbhHoit cpeasl CIIO PROFoGpa3oBanue : [caiit]. —
URL: https://profspo.ru/books/132452
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2.Marematuka: anredpa U Havyajga MaTeMaTHYECKOTO aHall3a, reoMeTpus. [ eomeTpusi:
10-11 knaccer: 6a30BbId U yriryOaEéHHBIN ypoBHH : yueOHuK / JI. C. AtanacsH, B. @. byrysos, C.
b. Kagomues [u np.]. — 11-e u3g. — Mocksa : [IpocBemenue, 2023. — 288 ¢. — ISBN 978-5-
09-103606-0. — TekcT : 37MeKTpOHHBIN // DNeKTpoHHBIN pecypc nudpoBoii 0Opa3oBaTeNbHOMI
cpeast CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132455

3.Maremaruka: aireOpa W Havaja MaTEeMaTHYECKOTO aHaIM3a, reoMmerpus. Anredpa u
Hayaja MareMaThueckoro aHanmza. 10 kimacc: 0a30BbIi U yriyOIEHHBI YPOBHU @ YYCOHHK JUIS
obmreoOpazoBarenbHbIx opranm3zanwii / FO. M. Komsirun, M. B. Tkauésa, H. E. ®&noposa, M. U.
[[Tabynun. — 10-e u3n. — Mocksa : [Ipocsemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — TekcT : 3NMeKTPOHHBIN // DNEeKTPOHHBIN pecypc nudpoBoii odbpaszoBatenbHoit cpeant CITO
PROFo6pasosanue : [caiir]. — URL.: https://profspo.ru/books/132301

JonoJiHUTe/IbHBIE Y4eOHbIe U3IaHUS

4.TlparyceBnu, M. fI. MaremaTtuka: anreOpa M Havajga MaTeMaTH4YeCKOTO aHAJIM3a,
reoMeTpus. AnreOpa U Havaja MaTeMaTH4ecKoro ananm3a. 10 kiacc: yriryOn€HHBIM YPOBEHD :
yueOHUK aisi obmieoOpazoBarenbHbix opranm3anuii / M. S, [Iparycesuy, K. M. Cton6os, A. H.
I'onoBuH. — 7-¢ u3a. — Mocksa : [IpocBemenue, 2022, — 435 ¢. — ISBN 978-5-09-100205-8.
— Tekcr : AMeKTpOHHBIN // DIEKTPOHHBIN pecypce muppoBoii obpasoBatenbHOi cpeast CITO
PROFob6pasoBanwe : [caiit]. — URL.: https://profspo.ru/books/132302

5.Marematuka: anredpa W Hadalia MaTeMaTHYECKOTO aHalM3a, reoMeTpus. Anredpa u
Havaja MaremaTuueckoro aHanmu3a. 10 kiacc: 0a30BbIid U yriayon€HHbIN ypoBHH : yueOHUK / C.
M. Hukonsckuii, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkun. — 10-¢ u3a. — Mocksa :
[Tpoceemenue, 2022. — 434 c¢c. — ISBN 978-5-09-101573-7. — Tekct : 3JIE€KTPOHHBIA //
DNeKTpOHHBIN pecypc nudpoBoit oopazoBarenbHoi cpeasl CIIO PROFob6pa3zoBanue : [caliT]. —
URL.: https://profspo.ru/books/132300

6. Briciias maremaruka st SKOHOMHCTOB. B 3 wactsax. U.2: ydeOHUK U IPAKTHKYM JUIS
cpeanero npogeccruoHanbHoro obpaszoBanus/ H.II. Kpemep, B.A. Ilyrko, U.M. Tpumms; noa
penakuueit H.III. Kpemepa. — 5-e u3zn., nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2024.
— 239c. — URL: PesynbraT moucka — OOpa3oBarensHas miatdopma FOpaiit. Jlns By30B U
CCy30B. (urait.ru)

HNHuTepHeT-pecypcebl

7.www.fcior.edu.ru (denepanbHbiil HEHTP HHPOPMALTMOHHO-00PA30BATEIBHBIX PECYPCOB
(PLINOP)).

8.www.school-collection.edu.ru  (Eaunas xkoytekiss 1HU(GPOBBIX  00pa30BaTEIbHBIX
pecypcoB)

9.www. Ucheba. com (O6pa3oBarenbhbiii moptai «Yueba»: «Ypokm» (Www. uroki. ru)

10. DONeKTpOHHBIM  pecypc  1udpoBoit  obpazoBarensHOU  cpeast  CITIO
PROFo6pazoBanue.

MeTtoauyeckue yKazaHusi 11 00y4AOUIMXCS 110 OCBOEHHIO TUCIUTLINHBI

11. Meronuyeckue yka3aHusl sl 00YJarOIIUXCs TI0 BBIMOTHEHHIO MTPAKTUYECKUX PadoT.
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