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MOJlydeHUEM CpeaHero olmiero obpasoBaHus, ¢ yderoM Tpeboanmii DPI'OC
cpeanero obuiero odpazoanus, ®I'OC cpennero npodeccuoHaIbHOr0 00pa3oBaHUs
u  npobuns  npodeccuoHaNbHOTO  OoOpa3zoBaHus U mOpodeccuoHaIbHOM
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1. OBIIASI XAPAKTEPUCTUKA PABOYEMN ITPOI'PAMMBI
OBIIEOEPA3OBATEJBHOM JUCIHUTIIJINHBI OYIL.07 MATEMATHKA

1.1. MecTo AUMCUMIUIMHBI B CTPYKTYpe OCHOBHOM HNpPO(ecCHOHATbHOMN
001eo0pa3oBaTe/IbHON MPOTPAMMBI

OO6meoOpa3oBaTenbHas AUCHHUIUINHA «MaTeMaThuKay SBIACTCS 005S3aTelbHOMN
4acThio 00Ie00pa3oBaTeNbHOTO IHMKIa oOpa3oBaTenbHOM mporpammsl CIIO B
cootBercTBUM ¢ PI'OC mno cnemmansHocTH 29.01.33 Mactep mo HM3roTOBIEHUIO
IIBEWHBIX U3JICITUN.

1.2. Heau v IuIaHUpPyeMble Pe3yJibTaThl OCBOCHUS AUCHUIIIUHBI:

1.2.1. Ileab 00meo0pazoBaTebLHOM AU CIATIIHHbBI

Henp qucuumianael «Marematnkay: copMupoBaTh y 00yHarOIINXCs 3HAHUS U
yMEHUsT B 00JIacTW  s3bIKa, HABBIKM MX TMPUMEHEHHS B MPAKTHUYECKOU
MpO(ECCUOHATIBHOM IESITEIbHOCTH.

1.2.2. Tlnanupyemble Ppe3yJbTAThl OCBOCHHUSI 001Ie00Pa30BATEILHOM
IUCIUIIIMHBI B c00TBeTCTBHH ¢ PI'JVIC u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMeeT npu GopmupoBanuu u pa3sutuu OK u
ITK
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HJIaHl/IpyeMble pe3ydabTaTbl 0CBOCHUA yqeﬁﬂoro npeamerTa

KOII U HAMMCHOBAaHHUE

HJIaHl/IpyeMl)Ie PE3YJbTATHI OCBOCHUSA TUCHUILIMHBI

¢opmupyeMbIX KOMIIETEHIIU Oouue JAucuuniauHapHblie (mpeaMeTHBIE)
OK 01 Bei6bupats criocoOsl pelieHns| — TOTOBHOCTh K TPYAy, OCO3HAHHME IIEHHOCTH MacTEPCTBa
38184 MpotheccHoHATBHOI TPy I0MOGHE: pyay, p >| — BIIaJETh METOJAaMHM JOKA3aTeNIbCTB, AITOPUTMAMU PELICHUS 3a/1a4d; YMEHUE
4 ’ (GopMyIHpOBaTh ONpENETCHUS, AaKCHOMBI H TEOPEMBI, TPHUMEHATh WX,
€ATENBHOCTH IPUMEHUTENIBHO K - i i
bi p TOTOBHOCTb K a;KTI/IBHOI/I AEATENBHOCTH TEXHONOTHIECKOR | 111050 1yTh OKA3ATENbHbIE PACCYSKICHHS B XO€ PElIeHNs 38/
Ppa3IMIHBIM KOHTCKCTaM " COIIMaJIbHOM HAIpaBJIEHHOCTH, CIIOCOOHOCTD

WHULANPOBATh, TUIAHUPOBATh U CAMOCTOSTEIFHO BBITIOTHATH
TaKy¥o eSTeTHHOCTD;
HHTEpEC K pa3IHYHBIM
JIeITeIbHOCTH,

OBRlajieHHe YHUBEPCAIbHBIMH yYeOHBIMU

MMO3HABATEILHBIMU IEHCTBUSIMU:

0a30BbI€ JTOTHUECKHE IEHCTBHS:

— CaMOCTOSITEIBHO (OPMYJIHPOBATH U AKTYaIM3HPOBATH
npobJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATH CYIICCTBEHHBIH MPH3HAK WA OCHOBAHUS
IUTS CpaBHEHMS, KIacCU(PUKAIINH U 0000IICHNS;

OTIPENIeIATh EeNH ACATSIFHOCTH, 3a/1aBaTh ITapaMeTphl H
KPUTEPHUH UX JOCTHKCHUS;

BBEIBIITh ~ 3aKOHOMEPHOCTH U
paccMaTpUBaeMBIX SIBJICHUAX;
BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIbTATOB
MOCIIEICTBUN eI TEILHOCTH,
— pa3BUBaTh KPEATHBHOE
JKU3HEHHBIX  MpobiemM
IEUCTBHUS:

—BJIAJCTh  HABBIKAMH  yYeOHO-HCCIICIOBATEIBCKOW U
MPOCKTHOM NEATEIHbHOCTH, HABBIKAMH Pa3pelICHUs POOIIeM;
— BBISBJISTH MIPUYUHHO-CJICICTBCHHEIC CBSI3U u
AKTYyaJM3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3y €€ PCIICHHS,
HaXOIUTh  apryMEHTBHl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPIKICHHIA, 3a1aBaTh MMAPAMETPhI U KPUTECPHUHU PEIICHUS,

— QHAJTU3UPOBATh IMOJYYCHHBIC B XOJC PEHICHUS 3aJadyu
pe3yJbTaThl, KPUTHYECKH OICHHBATH HX JOCTOBEPHOCTH,
MPOTHO3MPOBATH K3MEHEHUE B HOBBIX YCIOBHUSX;

YMETh TIEPCHOCHTh 3HAHWS B I[IO3HABATCIBHYI U

chepaMm TpodecCHOHATBHON

MIPOTUBOPLCHHUS B

JCATCIBHOCTD, OLICHUBATh
HCIIsIM, OIICHMUBATh PUCKHU

MBIIIJICHUC HpI/I peHIeHI/II/I
0a3oBbIe HCCIIETI0BATEILCKHAE

— yMETb ONEpUpPOBATh MOHATHAMH: CTENEHb 4YHCHA, JOTapudM HUHCIa;
YMEHHE BBIONHATH BBIUHMCICHUE 3HAUCHNUH U IPeoOpa30BaHMs BRIPAKEHUN CO
CTENCHAMH U JiorapudmMamu, mpeodOpa3oBaHMs APOOHO-pANMOHAIBHBIX

BBIPAYKEHUH;
— YMeTh ONEpHpOBaTh MOHATUSAMH: palMOHAJbHbIE, HPPALUOHANBHEIE,
NOKa3aTeJbHbIe, CTENeHHbIe, Jiorapu(MUUEcKHe, TPUTOHOMETPUYECKHUE

YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

YMETb ONEpPHPOBaTh MOHITUSAMHU: (GYHKIHS, HENpepbiBHAS (QYHKIMS,
MIPOM3BOJHAS, TEpBOOOpa3HasA, ONpEeNCICHHBIN HHTErpal; yMeTb HaXOAUTh
MPOM3BOJIHBIE DJIEMEHTAPHBIX (QYHKIHH, UCTIONB3Ys CIIPAaBOYHBIE MaTepHabI;
HCCIE0BaTh B MPOCTEHIINX CIydasxX (YHKIMH Ha MOHOTOHHOCTb, HAXOINUTH
HauOoNpIINe ¥ HAWUMEHBIINE 3HAaueHWA (YHKUUH; CTPOUTH TIpaduKH
MHOTOWIECHOB C HCIIOJIb30BaHMEM arapara MaTeMaTHYeCKOTO aHaJn3a;
NPUMEHATh MNPOW3BOJHYIO NPH pEIIeHWH 3aJad Ha JABWXKEHHE; peIIaTh
MPaKTHKO-OPUEHTHPOBAHHBIE 33Jadd HA HaWOONbIIMNE ¥ HAaWMEHBINHUE
3HA4YEHUs, Ha HAXOX/IECHUE ITyTH, CKOPOCTH U YCKOPEHHS;

— YMETh ONEPHPOBATH MOHATHAMHU: PAllMOHAIBHAs (PYHKIHS, MTOKa3aTelbHas
¢byHKIHS, CTEIICHHAs byHKIMA, sorapupmMuyecKas (hyHKIHA,
TpuroHoMmerpudyeckue (QyHKIMH, oOpaTHble (YHKIMH; YMEHHE CTpPOHTH
rpaduky M3y4eHHBIX (YHKLUHA, HCIONb30BaTh TrpadUKH IPU HU3YYCHUH
MPOIIECCOB M 3aBUCHUMOCTEH, MpH peIIeHHH 3a7ad U3 JAPYTHX y4eOHBIX
MPEZIMETOB U 33/1a4 U3 pealibHOM )KN3HH; BBIPaXXaTh (OPMYJIaMHU 3aBUCHMOCTH
MEXIy BEINYNHAMU;

— yMeTb pemarbh TEKCTOBBbIE 3aJadd pPA3HbIX THUIOB (B TOM YHCIIE Ha
MIPOLICHTHI, I0JIM U YacTH, Ha JBIDKEHUE, PabOTy, CTOMMOCTh TOBAPOB M yCIIYT,
HaJlOTH, 3aJauyd u3 Oo0NacTH yNpaBJIeHUs JHYHBIMH M CEMEHHBIMHU
(¢uHAHCAMM); COCTaBIATH BBIPAKEHWS, YpaBHEHHS, HEPABEHCTBA W UX
CHCTEMBI IO YCIOBHIO 33/1a4yM, MHCCIEIOBaTh IOJTy4YEHHOE pEIICHHE |
OIIEHUBATh MIPABIOIOI00HOCTH PE3yIbTATOB;

— YMeTh ONEepUpOBaTh TOHATUSAMH: CpemHee apupMeTHYecKoe, MeanaHa,
HanOoJbIIee W HAaWMEHBIIEEe 3HAUCHHA, pa3Max, IHUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMeThb W3BIIEKaTh, WHTEPIPETHPOBATH
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TIPaKTHYECKYI0 00TaCTH KU3HEICITEIBHOCTH;

—yMEeTh WHTETPUPOBATh 3HAHMUS W3 PA3HBIX MPEIMETHBIX
obnacreit;

—BBIIBUTaTh HOBBIC HJEH, MPEAJarath OpPHUTHHAIbHBIC
MOXOIBI U PEIICHUS;

— M CIIOCOOHOCTH MX MCIIOJL30BAaHMS B IIO3HABATEILHON H
COIHATbHON MPAaKTHUKE

nHPOPMALNIO, MPEICTAaBICHHYI0 B Ta0NHUIaX, Ha AWarpaMmax, rpadukxax,
OTPAXAOLIYyI0 CBOWCTBA pEalbHBIX IMPOLECCOB W SBICHHMIL; NPEICTaBIATH
nHopManmio ¢ TOMOIIBIO TabAMIl M  JMarpaMM;  HCCIEIOBaTh
CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C NPUMEHEHHWEM TrpadUuecKux
METOJIOB Y DJIEKTPOHHBIX CPEJICTB;

— yMeTb ONEpHPOBATh MOHATHAMU: CIy4YaiHbIH ONBIT U CiIydaifHOe cOOBITHE,
BEPOSITHOCTD CJIyYaHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C
UCIIONIb30BaHUEM TPa(UUECKUX METOJIOB; IPUMEHSTh (OPMYJIIBI CIOKECHUS U
YMHOKEHHUSI BEPOATHOCTEH, KOMOMHAaTOpHBIE (aKTBl W (GOPMYNIBl IpH
pCLICHNH 33/1a4; OLICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIA; 3HAKOMCTBO CO
CITy4aifHBIMH BEIMYMHAMH; YMEHHE PUBOANUTH NPUMEPHI IPOSBICHUS 3aKOHA
OONBIIMX YUCEN B IPUPOAHBIX H OOLIECTBCHHBIX SIBJICHUSX;

— yMeThb  ONEpUpOBaTH  HOHATHAMH:  TOYKa, MOpsAMas, IUIOCKOCTb,
NPOCTPAHCTBO,  IBYIPAHHBIA  Yroj,  CKpeIIMBaloIuecs  MpsMEILe,
[apajuIeJIbHOCTD U NIEPIEHAUKYIISPHOCTD MPSMBIX U IJIOCKOCTEH, YIOJl MEXITY
IPSMBIMHU, YIOJ MEXAY NPSAMOM U IUIOCKOCTBIO, YIOJl MEKIY IUIOCKOCTSIMM,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PpAacCTOSHHE MEXAY NPSMBIMHY,
pacCTosIHUE MEXKIY MIIOCKOCTAMU,; YMCHHUC UCIIOJIb30BaTh P PCUHICHUM 3a4a4
n3y4yeHHble (DaKThl M TEOpPEMbl IUIAHUMETPUH; YMEHHE OLICHHBATh Pa3Mephbl
00BEKTOB OKPYIKAIOIIETO MHPA;

— yMeTh OIlEPUPOBATh MOHITUIMHU: MHOTOIPaHHUK, CEYCHHUE MHOTOTPaHHUKA,
Ky0, TNapajulesienunea, Npu3Ma, OUpaMuna, ¢urypa W HOBEPXHOCTb
BpallleHusl, LWIMHIDP, KOHyC, miap, cdepa, cedeHus Qurypbl BpaiieHws,
IUIOCKOCTh, Kacaromasics cdepsl, HMIHHAPA, KOHyCa, IUIOMAIb NOBEPXHOCTH
NUPaMHIbI, NPHU3MbI, KOHyCa, LWIMHAPA, Miomans chepsl, o0beM Kyoa,
MPpAMOYTOJIBHOT'O MTapaJuICJICIIUIIC/ia, TMpaMUuJibl, IIPU3MBI, HUJIUH/pPA, KOHYCa,
mapa; yMEHUEC I/I306pa)KaTI> MHOTOIpaHHUKU W TMOBEPXHOCTU BpALICHUA, HUX
CCUCHUA OT PYKH, C IOMOLIBIO YCPTCIKHBIX MHCTPYMEHTOB U JJICKTPOHHBIX
CPE/ICTB, yMEHHE paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh NPaBUJIbLHbBIE MHOT'OT'PAaHHUKU,

— yMeTh ONEpUpPOBATh MOHATHAMH: ABH)KCHHE B MPOCTPAHCTBE, MOJOOHBIC
¢urypsl B IPOCTpPAaHCTBE;  HCIIOJIb30BAaTh  OTHOIICHHWE  IUIOLIaneH
MOBEPXHOCTEH M 00bEMOB TOI00HBIX (DUTYp NP PELICHUH 3371a4;

— yMeTb BBIYHCIATH T€OMETPUYECKHE BEJMYMHBI (JJIMHA, YTOJ, IJIOIIA/b,
00beM, TUIoNIa b MOBEPXHOCTH), HCIIOJIB3YsI N3yYEHHBIE (DOPMYIIBI U METO/BI;
— yMeTh OIEpUPOBATH IMOHSATHAMH: MNPSMOYTOJbHas CHCTEMa KOOpAWHAT,
KOODPJIMHATHI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAIISIPHOE IIPOU3BE/ICHHE,
YToJl MEXAy BEKTOpaMH, CyMMa BEKTOPOB, NIPOU3BE/ICHHE BEKTOPA Ha YHCIIO;
HaXOJUTh C MMOMOIIBIO M3YYCHHBIX ¢)OpMyJ'[ KOOpAWHATBI CEPEAUHBI OTPE3KA,
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pacCTOsTHNIE MEXIY IBYMs TOUKAMM;

— yMeTb BBIOMpATh MOAXONAIINI M3YyYEHHBI METOX A PELICHHS 3aJadd,
pacro3HaBaTh MaTeMaTH4eckue (akTbl W MaTeMaTH4ecKUe MOJAEIH B
NPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; yMEHHE NPUBOAMTH
IpUMEpbl ~ MAaTEMaTU4YECKUX  OTKPBITUM  POCCHHCKOM U MHPOBOM
MaTeMaTHYeCKOHN HayKH.

— YMeTb OIEpUpOBaTh MOHATUSAMH: ONpeJeleHHe, akchuoMma, Teopema,
CIEICTBHE,  CBOMCTBO, IpHU3HAK,  JOKa3aTelIbCTBO,  PaBHOCHJIbHBIC
(GopMyIHPOBKH; yMEHHE (QOPMYIHPOBAaTH OOpaTHOE W IPOTHBOIOIOKHOE
YTBEpKICHHE, TIPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI, UCIONB30BaTh METO]
MaTeMaTHYeCKON MHAYKIWUH; MPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS INPH
pELICHUH 33124, OIICHUBATh JIOTHYECKYIO MIPAaBIIIHOCTD PacCy>KACHHUH;

— yMETh ONEPHPOBATh TOHATHSIMHU: MHOXECTBO, ITOJMHOXKXECTBO, OIEpPAINU
HaJl MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Ui OMCaHKs pealibHBIX MPOIECCOB U SIBICHHUH IIPU PELICHUH 3ajad,
B TOM HYHCJIE U3 APYTUX Y4eOHBIX IPEIMETOB;

— yMeTh OIIepUPOBaTh NOHITUAMHU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, rpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTh W OIKCHIBaTh TIpadbl Pa3IUIHBIMU
Croco0amu; UCTIONb30BaTh Ipadbl MPU PEIICHUH 331aY;

— yMeTb CBOOOJHO ONEpPHPOBATh MOHATHSIMH: COYETAHHE, IEPECTAHOBKA,
YHCIO COYETAHWH, YHCIIO TIepecTaHoBOK; OwHOM HbloTOHa; yMmeHwme
MPUMEHSATh KOMOMHATOPHBIE (DaKThI U pacCy>KIACHUS sl PELIeHHs 3a1a4;

— yMeTb ONEpHpOBaTh MOHITHSAMHU: HATYpaJbHOE YHCIIO, IEJ0e YHCIIO,
OCTaToOK MO MOJIYJI0, palMOHAIbHOE YHNCIO, HPPALHOHAIBHOE YHCIIO,
MHO)KECTBa HATYPaJbHBIX, LEJbIX, PAIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCET,;
YMEHHE HCIOJIB30BATh MPU3HAKU JETUMOCTH, HAUMEHBIINI OOIMNN TeNnuTeNb
U HauMeHbllee oOIee KpaTHOE, anropuT™M EBkimpa mpu pemeHuH 3aaad;
3HAKOMCTBO C PA3IUYHBIMU TO3UIIHOHHBIMU CUCTEMAaMHU CUUCIICHHUS,

— yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CTENEHb C  LEJIBbIM
MoKa3aTeJeM, KOPEeHb HaTypalbHONH CTEMEHH, CTENEHb C PpaIOHAIbHBIM
MOKa3aTeJieM, CTeleHb C JEHCTBUTENbHBIM (BELIECTBEHHBIM) IOKa3aTeleM,
norapu(M 4ucIa, CHHyC, KOCHHYC U TaHT€HC IPOU3BOJILHOTO YUCIIa;

— yYMeTb  ONEpPUpPOBATh  MOHATUAMHU:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHHWe, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHEHHH U
HEpaBEHCTB, PABHOCWIBHOCTb YPaBHEHHMH, HEPaBEHCTB U  CHUCTEM,
panmoHaJbHEIE, UppaloHaJIbHEIE, NoKa3aTebHbIE, CTETIECHHBIE,
nmorapuMUUYECcKie, TPUTOHOMETPHUYECKHE YpaBHEHHUS, HEpPaBeHCTBA U
CHCTEMBI; YMEHHE pPEIIaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C TIOMOIILIO
pa3IMYHBIX TIPUEMOB; pEIIaTh YPaBHEHHS, HEPaBEHCTBA W CHCTEMBI C
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IapaMeTpoM; IPIMEHATh YPAaBHEHUSI, HEPABEHCTBA, X CHCTEMBI AJISI PELICHHS
MaTeMaTHYECKUX 3aJad W 3a7ad U3 PasIUIHBIX 00JIacTel HayKH U peasbHOH
JKH3HU;

— yMeTb CBOOOJHO ONEPHPOBATh MOHATHUSAMH: Ipaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMNO3WIMsS (QYyHKUWH, JUHEHHAs (QYHKIMS, KBaJpaTUYHAas
GbyHKIMS, cTeneHHas QyHKIMS C LEJbIM [T0Ka3aTeleM, TPHTOHOMETPUYECKHUE
¢byHKIMK, oOpaTHBIE TpPUrOHOMETpHYEeCKHe (QYHKIUM, [OKa3aTellbHas M
norapupmudeckass (QYHKIHH; YMEHHE CTPOUTHh Trpaduku  (YHKIHH,
BBITIOJTHATH NIPeoOpa3oBaHus TpaguKoB (HyHKINH;

— yMEHHE HCIIONb30BaTh IpadWku (GYHKIMH Uil W3Y4YEHUs TNPOIECCOB U
3aBUCHMOCTEH INpH PEIICHWH 3ahad U3 APYTHX y4eOHBIX NPEIMETOB H W3
peanbHON JKU3HH; BBIPaXXKaTh (POPMYIIaMH 3aBUCUMOCTH MEX/y BETHYNHAM;
— yMEHHE CBOOOZHO ONEPHPOBATh MOHATHAMH: UYETHOCTh (DYHKIWH,
NEePUOANYHOCTh  (DYHKIMH, OTPAaHMYEHHOCTh (YHKLIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIWHM, HanOoJiblllee W HauMEHbLIee 3HAYCHHs
(GYHKIMY Ha IPOMEKYTKE; yMEHHE TIPOBOJIUTH HCCIIEI0BaHUE (DYHKIUH;

— yMEHHE WCIOJIb30BaTh CBOMCTBA W Tpaduku (QyHKUME IS peleHus
YpaBHEHMI, HEpaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJUHATHOM IUIOCKOCTHM MHOJKECTBA PELIECHUI ypaBHEHUH, HEPAaBEHCTB U
UX CHCTEM;

— yMeTb cBOOOJHO ONEPHPOBAThH MOHSATHUSMH:  IOCIIEAOBATEIHLHOCTS,
apugMeTHyecKas Nporpeccusi, reoMeTpuuecKas mporpeccusi, OECKOHEYHO
yObIBaromas reoMeTpudecKast TIPOTPECCHS; yMeHHe 3a]aBaTh
MIOCJIE/IOBATEIILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OpPMYIT;

— yMeThb OIIepHUPOBATh TOHATHSAMHU: HETPEPHIBHOCTH (PYHKINH, aCHMIITOTHI
rpapuka  GyHKUMM, TIepBas W BTOpas  NPOW3BOJHAs  (YHKIHH,
TCOMETPHUCCKUI © (DU3MYECKHIA CMBICI TMPOU3BOIHOMN, IepBOOOpa3Hasi,
OIIpe/IeTICHHbII MHTErpall; YMEHHE HaXOJHUTh aCHUMITOTHI Irpaduka QyHKIMH;
YMEHHE BBIYMCIATH HPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YacTHOTO |
KOMITO3MIMKM (YHKIMH, HAaXOAWTh YypaBHEHHE KacaTelbHOW K rpaduky
GbyHKINN;

— yMEHHE HCIOJIb30BaTh MPOM3BOAHYIO JUII HMCCIICHOBAHUS (YHKIMH, IS
HaXO0X/ICHNS] HAWTY4IIero pelleHns B IPUKIAIHbIX, B TOM YHCIIE COLUAILHO-
HSKOHOMHYECKMX M (PHU3MYECKHX 3ajavax, Il OINPEAETEeHHs CKOPOCTH H
YCKOPEHHMS; HaXOAWTh IUIOIAAN M 00beMBbl (UI'Yp C IOMOINBI0 MHTETpala;
NPUBOAMTH TPUMEPHl MAaTEeMaTHYECKOTO MOJICIUPOBAHHUS C  I[TOMOIIBIO
nuddepeHIManbHbIX YpaBHEHUH;

— yMeTh OIEPUPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIO, COINPSDKEHHBIE
KOMIUIEKCHBIE 4YHCIIa, MOAYJb MW apryMeHT KOMILUIEKCHOrO uucia, (opma
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3aIIMCH KOMIUIGKCHBIX 4YHCel (IeOMeTpUYecKas, TPUTOHOMETPUYECKas H
anreOpandeckas); yMETb IIPOW3BOAWTH apudmMeTHueckue HEHCTBUS C
KOMIUIEKCHBIMM ~ 4YWCJIaM{;  TIPUBOJUTH  NPUMEPHl  HCIOJIb30BAHUS
KOMIUTEKCHBIX YUCEJ;

— yMeTb CBOOOJHO OIIEpUpPOBaTH HOHATUSMH: CpelHee apH(MEeTHYecKoe,
MelnuaHa, HauOoNblIee M HaWMEHbIIee 3HAa4YeHHs, pa3Max, IUCIepCHs,
CTaH/JapTHOE OTKJIOHEHWE JUI1 OIMCAaHMS YHCIIOBBIX JIAHHBIX; YMEHHUE
UCCIIeOBaTh CTAaTHCTHYECKHWE JaHHBIE, B TOM YHCJIE C HPUMEHEHHEM
rpaMYecKuX METONOB W 3JIEKTPOHHBIX CPEACTB; IpadMuecKd HCCIEIOBATH
COBMECTHbIC HaOJIOCHUS C MOMOIIBIO JTHATPaMM PACCEHBaHMS M JMHEHHOM
perpeccuy;

— yMeTh HaXOJHTh BEPOATHOCTH COOBITHI C MCIIONB30BAaHHEM IpadHUECKUX
METOZOB; MPUMEHSTH JUIS PEIICHUs 33124 (GOPMYIIbI CIIOKCHUS 1 YMHOKCHUS
BEPOSATHOCTEH, (QopMyly TONHOW BeposTHOCcTH, Qopmyny beprymm,
KOMOHMHATOpHBIE (aKThl U (OPMYJIbI; OIIEHMBAaTh BEPOSITHOCTH peaIbHBIX
COOBITHH; yMEHHE OICpUPOBATH TMOHATHSIMHU: CllydyaifHas BeJIUYHHA,
pacrpezieneHie BEpOSTHOCTEH, MaTeMaTHYeCKOE OXHIAHUE, IUCIEPCUs WU
CTaH/IapTHOE OTKJIOHEHHE CIy4aiHOW BETHMYMHBI, DYHKIUH pacrpeaeIeHus 1
IUVIOTHOCTH PaBHOMEPHOT'0, IOKA3aTeNbHOTO U HOPMAJIBHOTO PacIpe/eneHHu;
YMCHHE HCIIONB30BAaTh CBOWCTBA M3YUYCHHBIX paclpeNeNeHUH Ui peLIeHHsS
3a/1a4; 3HAKOMCTBO C TOHATHAMH: 3aKOH OONBLIMX YHCET, METOIbI
BBIOOPOYHBIX HCCIEIOBAHMH; YMEHHE IPUBOAUTH INPUMEPHI NPOSBICHUS
3aKOHa OOJIBIINX YHCEI B IPUPOIHBIX U OOIICCTBEHHBIX SBICHUSAX;

— yMeThb CBOOOJIHO ONEpHPOBATH MOHATHAMH: TOYKA, MpsMas, IIOCKOCTb,
HPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YToJl, ABYTPaHHBIA YroJl, TpeXTrpaHHBI
yroji, MepeceKarolyecs, NapaulebHble U CKpEUIMBAaIoOLIMecs IpsAMEIe,
MapauIeNIbHOCTD U IIEPIEHIUKYIIIPHOCTD MPSIMBIX M TUIOCKOCTEH, Yro MEXIy
NPSMBIMH, YTOJ MEXIY MPSIMOH M IJIOCKOCTBIO, YroJ MEXIy IIOCKOCTSMU;
YMEHHE HCIIOJIb30BaTh MPU PELICHHH 33Ja4y H3yueHHbIe (aKThl M TEOPEMbI
IUIAHUMETPHHU; YMEHHE OLIEHHBATh Pa3Mepbl OOBEKTOB B OKPYIKAIOLIEM MUPE;
yYMEHHE OIepUPOBAThH MOHITUSIMUA: MHOTOTPAaHHUK, CEYEHHUE MHOTOTPaHHHKA,
NPaBWJIBHBIH MHOTOTPAaHHMK, NpHU3Ma, NUpamuja, Gurypa M IOBEpXHOCTH
BpallleH!s, WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHyca W HWIMHIPA, NapajulesIbHbIe OCH MJIM OCHOBAHMIO, CEUCHHE Iapa,
IUIOCKOCTh, Kacaromiascsi cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTpPOUTH
CeUeHHE MHOTOTpPAaHHMKA, M300paXkaTh MHOTOTPAHHHMKH, QuUrypsl U
MOBEPXHOCTH BPAIICHUS, UX CEUEHHsI, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX
CPeACTB, yMEHHE NPUMEHSITh CBOWCTBa  TreoMeTpuuyeckux  uryp,
CaMOCTOATENIbHO  (OPMYJHPOBATh  ONpelelieHus]  U3ydaeMbix  uryp,
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BBIBUTAaTh THIOTE3bl O CBOMCTBaX M INpPH3HAKax IeOMEeTpHUecKux Guryp,
000CHOBBIBaTh MJIM ONPOBEPraTh HX; YMEHHE INPOBOAMTH KIACCHU(PHUKAIIIO
¢uryp 1o  pa3IM4YHBIM  [pPU3HAKaM,  BBINOJHATH  HEOOXOAWMBIC
JIOTIOJTHUTEIbHbIE TOCTPOCHMUS;

—yMeThb CBOOOIHO ONEPUPOBATh IMOHATHSIMH: IUIOIAAL (GHUIYpbl, 00beM
GuUrypbl, BeIMYMHA YIJIa, PACCTOSHUE OT TOYKH JIO IUIOCKOCTH, PAacCTOSHHUE
MEXAy NPSMBIMH, PacCTOSIHHE MEXKIY IUIOCKOCTSMH, ILIOMaab cdepsl,
IUTONIAIb TIOBEPXHOCTH MUPaMMUbL, TPU3MBI, KOHYCa, HWINHIPa, 00beM KyO0a,
IPSAMOYTOJIBHOIO MapajuleNenunena, TMpaMyuIbl, IPU3MBL, HWINHAPA, KOHYCA,
1apa; yMeHHE HaXOJUTh OTHOLIICHHE 00bEMOB ITOI0OHBIX QHUTYD;

—yMeTh CBOOOJHO ONEPHPOBATH MOHATHAMM: [BIDKCHHE, TapaJIeIbHBIN
HNEPEHOC, CHUMMETPHA Ha IIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue ION00MS, TOXOOHBIE (GUTYpHl; YMEHHE paclo3HaBaTh
paBHBIE U TOAOOHBIE (UIYpPH, B TOM 4YHCIE€ B HPHPOJE, HCKYCCTBE,
apXUTEKType; YMEHHE HCIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHUS, HAaXOAUTh
reOMETPUYECKHE BEJIMYHMHBI (JUIMHA, YTOJI, IUIOMa]b, 00bEM) MPU PELICHUH
3a7a4 U3 IpyruX Y4eOHBIX IPEIMETOB H U3 peaJbHOW )KU3HH;

—yMeTh CBOOOJHO OMNEpUPOBaTh MOHATHAMM: TNPAMOYTOJIbHAs CHUCTEMa
KOOpAMHAT, BEKTOP, KOOPJMHATHl TOUYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, ITPOM3BEJCHNE BEKTOpA HA YHCIIO, PA3I0KEHHE BEKTOpa Mo Oasucy,
CKalApHOE MPOMU3BEACHUE, BEKTOPHOE MPOU3BEIECHHE, Yrol MEKIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOH, AJS
peLIeHUs] TEeOMETPUYECKUX 33/7ad W 3a4ad JAPYTHX Y4YeOHBIX MpEIMETOB;
ONEpUpOBaTh MHOHATHUSAMU: MaTpuua 2x2 u 3x3, ompeaenuTeslb MaTpULBL,
FEOMETPUUECKHUI CMBICH ONPENEITUTENS;

— YMeThb MOJEIUPOBATh pealbHbIEe CHUTYallMd Ha SA3BIKE MAaTeMaTHKU;
COCTaBIIATh BBIPAKEHHS, YPaBHEHHS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO
3a7a4M, HCCIENOBaTh IOCTPOEHHbIE MOJEIH C MHCIOJIL30BAHUEM ammapaTa
anreOpsl, HHTEPIPETHPOBAThH MOJyYeHHBI  pe3yJIbTarT; CTPOUTH
MaTeMaTHYECKHE MOJIENIH C MTOMOIIBI0 T€OMETPUUYECKUX MOHATUH U BEJINYMH,
pelmaTb  CBSI3aHHBIE C HUMHM  TPaKkTHYECKUE  3aJaud; COCTaBIATh
BEPOATHOCTHYK) MOJEIb M MHTEPHPETUPOBATH MOIYUYEHHBIH pe3yibTaT;
pelmaTh NpUKIaJHbIE 3aJaud CPEeJCTBAMU MAaTEMaTUYECKOro aHaau3a, B TOM
YHCIIe COLNATbHO-OKOHOMUYECKOTO M (PM3MIECKOTO XapaKTepa;

— yMeHHE BBIOMpATh MOJXOSIIINHA METO ISl pelIeHUs 3a1a4l; TOHUMaHHe
3HQUUMOCTH MaTeMaTHKH B M3YYEHHHM TIPUPOJHBIX M  OOIIECTBEHHBIX
MPOIIECCOB W SBJICHWI; YMEHHE paclO3HaBaTh TMPOSBICHHE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE, yMEHHE NPHUBOJUTH IMPUMEPHl MaTEMaTHYECKHUX
OTKPBITUI POCCUHCKON U MUPOBOM MaTeEMaTHYECKON HAYKU
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OK 02 Vcrions30BaTh COBpEMEHHBIE
CpelcTBa MOMCKA, aHAIN3a U
HHTEpIpeTanuu HHGopManum, 1
nH(pOpMaLMOHHbBIE TEXHOJIOTHH JIJIS
BBITIOJTHEHHMS 3,14
npodecCHOHANBLHOM eI TeIbHOCTH

B  obOmactm  meHHOCTM ~ HAYYHOTO  IIO3HAHMA: -
c(hOpMHUPOBAHHOCTH MUPOBO33PCHNS,

— COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ ¥ OOIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe
KyJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO0 MECTa B
MOJIMKYJITYPHOM MUPE;

— COBEPIICHCTBOBAHHE SI3BIKOBOW M YHTATENBCKON KYJBTYPBI
KaK CpeZcTBa B3aHMMOJICHCTBHS MEXIY JIIOJBMH W IO3HAHUS
MHpa;

— OCO3HAHME IIEHHOCTH HAYYHOW JEATeNbHOCTH, TOTOBHOCTD
OCYIIECTBIISTH MIPOEKTHYO " HCCIIE0BATEIbCKYIO
JEeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.

OBnasieHNe YHUBEPCAIBHBIMH yICOHBIMU TTO3HABATEIbHBIMHU
JEWCTBHUSAMMU: B) paboTa ¢ MH(pOpPMAIHeH:

— BJIQJIETh  HaBBIKAMM  TIOJNydeHUs  UHQopMauuu U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIAThH
MOWUCK, AaHAJINW3, CHUCTEMAaTH3aIlMI0 U HHTEpPIpEeTalHuio
uH(OpMaLUK Pa3IMYHBIX BUAOB U ()OPM TPENICTABICHHS;

— co3/laBaTh TEKCThl B pa3IM4HBIX (opmarax ¢ ydeToMm
Ha3Ha4YeHUs MHPOPMAIMU U IEJICBOH ayIUTOPHH, BHIOHpas
ONTHMAJIbHYIO (pOpMY IPEICTABICHHS U BU3yaIH3allUH;

— OLIEHMBATh JOCTOBEPHOCTH, JIETHTHMHOCTH HWH(OPMAIHH,
€€ COOTBETCTBHE IIPAaBOBBIM M MOPAIBbHO-ITUYECKIM HOpPMaM;
— HUCIOJIb30BATh cpeacTBa nH(pOpMAMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX, K
— OpraHM3alMOHHBIX 33/1a4 C COONIOZICHUEM TpeOOBaHMil
SPrOHOMUKH, TEXHUKU 6e3omacHoOCTH, THTHEHBI,
pecypcocOepexeHunsi, IPaBOBBIX M 3THYECKUX HOPM, HOPM
MHPOPMAIIMOHHOK 06€30MacHOCTH;

— BIAAeTh  HAaBBIKAMH  PACIO3HABAaHUS M 3alIUTHI
nH(opmanmy, HHGOPMAIIOHHOW 0€3011aCHOCTH JIMYHOCTH

— yMeTh OIEpUPOBATh IOHATHSAMH: palMoOHAIbHAS (QYHKIHS, TOKa3aTeIbHASL
¢byHKIHS, CTeTIeHHAs ¢byHKIHS, sorapupmMuIecKas hyHKIHA,
TPUrOHOMETpUUYECKHE (QYHKIMH, OOpaTHble (YHKIHMH; YMEHHE CTPOHTH
rpagukn W3y4YEHHBIX (YHKLUH, HCIONb30BaTh TIpadUKH IPU HU3YYCHUH
MPOLIECCOB M 3aBHCUMOCTEH, INMpU pEIICHHHM 3agad U3 IPYIHX Y4eOHBIX
NPEZIMETOB U 33/1a4 U3 peajibHOM )KU3HH; BBIPaXKaTh (POPMYJIaMHU 3aBUCHMOCTH
MEX1y BEINYNHAMU;

— yMeThb  ONEpHUpOBaTh  IOHATHAMHU:  TOXJECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHH U
HEPAaBeHCTB, PABHOCHJIBHOCTb  ypPaBHGHHH, HEPAaBEHCTB W  CHUCTEM,
paloOHANIBHEIE, UppalrOHaJIbHbIC, MOKa3aTelbHEIE, CTCIICHHEIE,
JorapuGMUIECcKHe, TPHTOHOMETPHYECKIE YPAaBHCHHUS, HEPaBCHCTBA

— M CHCTEMBI; YMETh pelIaTh YPaBHEHHsI, HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO
pa3NUYHBIX TPHEMOB; pellaTh YpPaBHEHHs, HEPAaBEHCTBA W CUCTEMBI C
rapaMeTpoM; IIPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI JJIsI pELICHHS
MaTeMaTHYeCKHX 3aJa4 M 3a7iad U3 Pa3MYHbIX 00JacTel HayKH U peasibHOM
JKH3HU;

— yMeThb CBOOOJHO OIEpPHUPOBATh IMOHSATHAMH: ABHXKEHHUE, MapalIeIbHBINA
MEepeHoc, CHMMETpPHs Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue NOAOOHs, MOIOOHBIE GHUIYypHl; YMETh pPaclo3HABaTh PaBHBIC
U 1oxoOHble (HUIypBl, B TOM 4YHCIE B IPHPOJE, HCKYCCTBE, apXHTEKTYpE;
YMeTb UCIIONB30BaTh reOMETPUYCCKUE OTHOLICHH, HaXOJHUTh
reOMETPUYECKUE BENMYHMHBI (JUIMHA, YroJ, IUIOMaab, 00beM) MPU PEIICHUH
3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3 PEaTbHOMH XKU3HH

OK 03 IInanupoBats 1
peaan30BBIBaTH COOCTBEHHOE
npodecCHOHAIBEHOE U JINYHOCTHOE
pa3BUTHE, IPEAPUHUMATEIBCKYIO
JIeSITEIIFHOCTD B MPO(eCCHOHATBHON
cepe, UCIIOIB30BaTh 3HAHUS 110
(UHAHCOBOM IPaMOTHOCTH B
Pa3IMYIHBIX )KU3HEHHBIX CUTYAIHIX

B obnactu JAYXOBHO-HPABCTBEHHOI'O BOCIMTAHUA:

— C(I)OpMI/IpOBaHHOCTB HPABCTBEHHOI'O CO3HaHU,
ITUYCCKOI'O ITOBCACHUS,

— CHOCOOHOCTh OIICHMBATh CUTyallUlI0O W  [PUHUMATH
OCO3HaHHBIC peuieHus, OPUCHTUPYACH Ha MOpaJIbHO

HpaBCTBeHHBIe HOpMI)I " IICHHOCTH,
— OCO3HaHUEC JIMYHOI'O BKJIaZla B IOCTPOCHHUE yCTOfI‘IPIBOFO
Oynymuiero;

— yMeTb OIEpUpPOBaTh NOHATHSAMHU: palMOHAIbHBIE, HPPALHOHAJIBHEIE,
NOKa3aTeJbHbIE, CTENEHHbIe, Jiorapu(MUUEcKHe, TPUTOHOMETPUYECKHUE
YpaBHEHHsSI U HEPABEHCTBA, UX CUCTEMBI;

— yMeTb ONEpPHUPOBATh MOHATHSIMHU: MHOTOI'PaHHHK, CEYeHHE MHOTOTPaHHHKA,
Ky0, mapamienenunen, npusMa, NHpamuna, ¢urypa M IOBEpXHOCTbH
BpalleHHs, LUWIUHApP, KOHyC, miap, cdepa, cedeHus QUIypbl BpalleHus,
IJIOCKOCTB, Kacaromascs cdepsl, NMINHAPA, KOHyCa, IUIONMAlb HOBEPXHOCTH
MUpaMHUIBI, TPU3MBI, KOHyca, OWIMHApA, IUIomans chepsl, odbeM KyoOa,
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— OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTEISIM M (WIIN)
JIpyruM 4ji€HaM CEeMbHU, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAaHHOI'O TPUHATHUS LEHHOCTEH CEMEWHOW JKHW3HU B
COOTBETCTBUU C TpaaAULIMsIMU HapoaoB Poccuu;

OBnazieHe YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMHU:
CaMOOPTaHU3aLIUS:

— CaMOCTOSITENILHO OCYIIECTBIIATh M03HABATENBHYIO
JIeSITENIbHOCTD, BBISIBJISITH po0GsIeMBl, CTaBUTh u
(hopMynmHpoBaTh COOCTBEHHBIE 3amaud B 0Opa30BaTENbHON
JIeATENbHOCTH U YKU3HEHHBIX CUTYaLUsX;

— CaMOCTOSITENBHO COCTABIIATH IUIAH PEIICHHUS MPOOIEMBI C
YYeTOM MMEIOMIUXCSI PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH
U IPEIIOYTEHUH;

— JaBaTb OLCHKY HOBBIM CUTYAIlUAM;

— ¢mocoOcTBOBATh (HOPMHUPOBAHHUIO U MPOSBICHUIO IIMPOKOI
SPYIUIMH B Pa3HBIX 001aCTAX 3HAHUH, TOCTOSHHO TIOBHIIIATh
CBOM 00pa3oBaTelIbHbII U KyJIBTYPHBIH YPOBEHB;
CaMOKOHTPOJIb:

— HCIOJIB30BAaTh MPUEMBI pe(bHeKCI/II/I JJIA OUCHKU CUTYyalluu,
BEIOOpa BEPHOTO PEIICHHS,

— YMETb OLIEHMBaTh PUCKU M CBOEBPEMEHHO INPUHUMATh
PELICHHUs IO UX CHIKEHUIO;

— HMOLMOHAJILHBIN HHTEJIEKT,
c(hOPMHUPOBAHHOCTE:

— BHYTPEHHE! MOTHUBALlMM, BKIIOYAIOUICH CTPEMIICHHE K
JOCTUIKCHHUIO IICIIU U YCIEXY, ONTUMU3M, MHUIIUATUBHOCTD,
YMEHHE JIeHCTBOBATH, HCXO U3 CBOUX BO3MOYKHOCTEH;

— OMIIaTUH, BKJ'IIO‘IaIOH.[eﬁ CHOCO6HOCTB IIOHUMATh
OMOILIMOHAILHOE COCTOSIHUE JPYTHX, YYHTBIBATH €ro IIpu
OCYILIECTBIICHUU KOMMYHHUKAIUU, CITOCOOHOCTH K
COUYYBCTBUIO U COIEPEKUBAHUIO;

— COLMANGHBIX  HABBIKOB, BKJIIOYAIOMIUX  CHOCOOHOCTH
BBICTPAaWBaTh OTHOLICHUS C JPYTUMH JIFOJBMH, 3a00THUTHCS,
MPOSIBJIATH HHTEPEC M Pa3penath KOHMINKTHI

MIpeIOTararoIIni

MPSIMOYTOJIBHOTO MapajuIeNIeuIe 1a, TUPaMHIBI, TPU3MBI, IUINHAPA, KOHYCa,
mapa; yMeHne M300pakaTh MHOTOTPAHHMKHM M TTOBEPXHOCTH BPAIICHUSA, HX
CEYEHHUs] OT PYKH, C MOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEThb paclo3HaBaTb CHMMETPHUIO B MPOCTPAHCTBE; YMETh
pacro3HaBaTh NPaBUIbHBIE MHOTOTPAHHHUKH;

— YMeThb OIEepPHPOBATh IOHATUSIMHU: IPSAMOYIOJIbHAas CHUCTEMa KOOPAMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKaJIIPHOE NPOU3BEJICHNUE,
YroJl MeXAy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YUCIIO;
HaXOJWTh C MOMOIIBIO M3Y4YEHHBIX (OPMYI KOOPAMHATH CEPEIUHBI OTPE3Ka,
paccTosTHIE MEXIY IBYMS TOUKAMH

OK 04 DddextuBHO
B3aUMO/IeHiCTBOBATH U paboTaTh B
KOJUIEKTHBE M KOMaH 1€

— TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOOIIPEIEIICHNUIO;

— -OBJIQJICHWE  HAaBBIKAMH  y4eOHO-MCCIIeT0BATEIbCKOMH,
MIPOEKTHOM M COLIMAILHON JeATEIbHOCTH;

CaMOCTOATCIIBHOCTH H

— yMeTb ONEpHPOBATH MOHATHAMH: CIy4YaiHbIH ONBIT U CiIydaifHOe cOOBITHE,
BEPOSITHOCTD  CJIy4alHOTO COOBITHS; YMEThb BBIYHCISATH BEPOSTHOCTH C
HCTIONB30BaHUEM I'paUIECKUX METOIOB; IPUMEHATh (HOPMYIIBI CIOXKEHUSI U
YMHOKEHHUS BEPOATHOCTEH, KOMOMHAaTOpHBIE (aKTBI W (GOPMYNBI IpH
peIIeHNH 3a/]a4; OLIEHIBATh BEPOSATHOCTH PEATBHBIX COOBITHIL; 3HAKOMCTBO CO
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Osnageune
IEUCTBUSIMU:
COBMECTHAS JESTENbHOCTD:

— TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYALHOU pabOTHI;

— MPUHUMATH LEIH COBMECTHOM JIeSITEIbHOCTH,
OpraHu30BBIBATh U KOOPIWHUPOBATH JCHCTBUS IO €€
JIOCTHKEHUIO:

— COCTaBJIATH IJIaH ACUCTBUM, paclpenensiTh POJIU C yYETOM
MHCHHH YYaCTHHKOB OOCYXXIAaTh pPe3yJbTaThl COBMECTHOU
paboTsr;

— KOODIAWHUPOBaTh W BBIIONHATH pabOTy B YCIOBHAX
pearpHOTO, BHPTYaIBHOTO u KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

— OCYHIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEICHUE B
Pa3MUYHBIX  CUTYyalMsiX, MPOSBISATH  TBOPUYECTBO U
BOOOpakeHHe, OBITH MHUILIIATUBHBIM. OsBnagenue
YHHUBEPCAJIbHBIMH PETYJIATHBHBIME JICHCTBUSMHU:

MpUHSTHE Ce0s U APYTUX JIIOJIEH:

— TNPUHEMATh MOTHBBI M apryMEHTHl APYTHX IIOACU IpH
aHalM3e pe3yNbTaToOB JEATCIFHOCTH,

— MpHU3HaBaTh CBOE MPaBO W MPaBO JPYyTUX JroAeH Ha
OIINOKY,

— pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHpP C TO3HIUH
JIPYTOTr0 YeJIoBeKa

YHUBEPCAIIbHBIMUA KOMMYHHUKAaTHBHBIMH

CITy4aifHBIMH BEJIMYMHAMH; YMEHHE IPUBOANUTH NPUMEPHI IPOSBICHUS 3aKOHA
OONBIINX YUCEN B IPUPOAHBIX M OOLIECTBEHHBIX SIBICHHSX;
— yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: CTEIEHb C  LEJIBIM
MOKa3aTeJeM, KOPEHb HaTypallbHOM CTENEHH, CTEeNeHb C pPalHOHaIbHBIM
MOKa3aTeJeM, CTeleHb C JEeWCTBUTENbHBIM (BELIECTBEHHBIM) IOKa3aTeleM,
norapu(M 4ucia, CHHyC, KOCHHYC U TaHT€HC IPOU3BOJILHOTO YUCIa;
—yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMH: rpaduk (GyHKIWH, oOpaTHas
GbyHKIMSA, KOMNO3WIMsS (QyHKUWH, JUHEHHAs (QYHKIMS, KBaJpaTUYHAas
GyHKIUS, cTeneHHas (yHKIUS C LebIM I0Ka3aTeNleM, TPUTOHOMETPUYECKUE
byHKIHH, obpatHbIe TPUTOHOMETPHYECKHE GbyHKIUH,
HoKa3aTelbHass W Jorapupmudeckas (QYHKIHH; yMETh CTPOUTH IpaduKH
(YHKIUH, BEIIONHATE IPe0Opa3oBaHms TpaduKoB GyHKINH;
—yYMeTh HCIONB30BaTh TIpapukd (YHKIME I W3YYCHUS HPOLECCOB U
3aBUCHMOCTEH IpH pEIIeHWH 3aiad U3 JPYruX y4deOHBIX NPEeJMETOB M W3
peaybHOMN JKU3HM; BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEX]y BETHUYUHAMMU;
—CBOOO/IHO ONMEPHUPOBATh MOHATUSMH: YETHOCTh (DYHKLMH, MEPUOAUYHOCTD
(GYHKIMY, OrpaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTh ()YHKIHH, SKCTPEMYM
¢byHKIMY, HanOoJIblIIee U HAaUMEHbIee 3HaUeHHsT (QYHKIMH Ha MPOMEXKYTKE;
YMETh [TPOBOAUTH UCCIIeOBaHNE (yHKINY;
—yMeThb HCIIOJIb30BaTh CBOiicTBa W rpaduky GyHKOME [0 peneHus
YpaBHEHWi, HEpaBeHCTB W 3ajady C IlapamMeTpaMu; HW300paxaTb Ha
KOOP/IMHATHOM IUIOCKOCTH MHOXKECTBA PELICHHH YpaBHCHHWH, HEPABEHCTB M
UX CHUCTEM

OK 05 OcymiecTBIsATh YCTHYIO U
IMMCBbMCHHYIO KOMMYHUKAIIAIO HA
rOCYapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTom
0ocobeHHOCTeH

COLMAJIbHOTO U KyJIbTYPHOTO
KOHTEKCTa

B 001acTi 3¢TETHYECKOTO BOCITUTAHUS:

— O9CTETHYECKOE OTHOILICHWE K MHpPY, BKIIOYas SCTETHUKY
ObITa, HAYYHOTO U TEXHHUYESCKOI'O TBOPUYECTBA, CIIOPTa, TPyAa
1 00IIECTBEHHBIX OTHOIICHHIA,

— CIOCOOHOCTH BOCHPHHHMATEH PA3JINYHbBIC BUIBI HCKYCCTBA,
TPaIUIMKA U TBOPYESCTBO CBOETO M JPYTUX HAPOIOB, OIIYIIATh
SMOIMOHAIBHOE BO3CHCTBUE UCKYCCTBA;

— YOSX)KIACHHOCTh B 3HAYUMOCTH JUIS JTHYHOCTH U OOIIECTBA

OTE€YECTBEHHOTO U MHPOBOIO HCKYCCTBAa, OJTHHUYECKUX
KyJIBTYpPHBIX TPaJUINil 1 HAPOIHOTO TBOPUECTBA;
— TOTOBHOCTb K CaMOBBIPQXEHUI0O B pa3HbIX BHAAX

HCKYCCTBA, CTPEMIICHHE NPOSBIIATh KadyecTBa TBOPUYECKOM
JINYHOCTH;
OsBnagenne

YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHU

— yMeTh OIEpPHpOBaTh MOHATUSAMH: CpeiHee apu(MeTHUecKoe, MeauaHa,
HauOoublllee ¥ HauMEHbIlee 3HAYCHUs, pa3Max, NUCHEpCHs, CTaHIAPTHOE
OTKJIOHEHHE 4YHCJIOBOrO Habopa; yMeHHe H3BJeKaTh, HMHTEPIPETUPOBATH
nHdopmanuio, NnpeacTaBIeHHYI0 B TalOnuI@ax, Ha JauarpamMmax, rpadukax,
OTPaXKAIOIIYyI0 CBOMCTBA pEajbHBIX IPOLECCOB U SIBJICHHI; INPEICTaBIISATH
nHPOPMALMIO €  TOMONBI0 TabiMWIl W  AWarpamMM;  HCCIIEIOBaTh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCIE C IPHUMEHEHHEM TIpadUuecKux
METOJIOB ¥ JJIEKTPOHHBIX CPEJICTB;

— YMETh ONEepPUPOBATh HOHITHSAMHU: TOUKA, IIPAMasi, INIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIH  yrojl, CKpEUIMBAIOIIMECs NpsMble, MapaJuleIbHOCTh U
NEePHEeHANKYISIPHOCTD NMPSIMBIX M IIOCKOCTEH, Yroll MEXIy HPSMBIMH, YToj
MEXIy NPSIMOH M IIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HPSMBIMH, PAcCTOSHHE MEXIY
TUIOCKOCTSIMH;
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IEUCTBUSIMU:

0o0IIEHNE:

— OCYIIECTBISATh KOMMYHUKAIIMH BO BeeX cepax KU3HM;

— pacmo3HaBaTh  HEBepOaJbHBIC  CpeACTBA  OOIICHUS,
MOHUMATh 3HAYCHUE COIMAJbHBIX 3HAKOB, paclO3HABaTh
OPEINOCHUIKM  KOH(Q)JIMKTHBIX  CUTyallud ©  CMsr4arthb
KOH(JIMKTBI;

— Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C
HCIIO0JIB30BAHUECM A3BIKOBBIX CPEACTB

— YMETh HCIONB30BaTh NPH PEIICHWU 3aJad M3yYeHHbIE (PAKTBI U TECOPEMBI
IUITAHUMETPHHN; YMEHHE OLICHUBATh Pa3MepPbl 00BEKTOB OKPY’KAIOIIETO MHUPa

OK 06 IIposiBiATh rpa’1aHCKO-
HMaTPUOTUYECKYIO MO3ULHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIHUIMOHHBIX 00IIEYEI0BEYECKIX
LIEHHOCTEH, B TOM 4HCIIE C YYETOM
TrapMOHU3AINH MEKHAITMOHATBHBIX
u

MEXPEIUTHO3HBIX OTHOLICHUH,
MIPUMEHSATH CTaHapThI
AQHTUKOPPYNIIMOHHOTO TIOBEJICHUS

— OCO3HAaHHE OOYYAIOIUMHUCS POCCHHCKON TIpaskAaHCKOH
UJICHTUYHOCTH;

— LENCHANpaBICHHOE pPA3BUTHE BHYTPEHHEH  IO3UINHU
JUYHOCTH Ha OCHOBE J[yXOBHO-HPABCTBEHHBIX IIEHHOCTEH
HaponoB  Poccuiickoii ~ ®exepanuu, HCTOPUYECKUX U
HaIlMOHAJIBHO-KYJIBTYPHBIX

— TpaguIyi, (dbopmupoBanue
IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
MHUPOBO33PEHUS,

— IPaBOCO3HAHUS, SKOJOTHYECKOU KyJIBTYpbl, CIIOCOOHOCTH
CTaBUTH IIEJTN U CTPOUTH JKN3HEHHbIE IIJIaHBI;

B wacTu rpak1aHCKOTO BOCITUTAHMS:

CUCTEMBI 3HAYKUMBIX
AHTUKOPPYNLIHOHHOTO

— OCO3HaHHC CBOMX KOHCTUTYHMOHHBIX InpaB u
065[33HHOCT61>1, YBaXXCHHUC 3aKOHA U IPaBONOPAJAKA;
— IIpUHATHUC TpaAUIIUOHHBIX HallMOHAJIBHBIX,

00IIeYeTOBEYECKIX TYMAHUCTHYECKUX W JIEMOKPATHYECKUX
LICHHOCTEH;

— TOTOBHOCTb MPOTHUBOCTOSATh HUACOJOTHUM HKCTPEMHU3MA,
HaIlMOHAJU3Ma, kceHo(hoouwu, JUCKPUMUHALUN o
COLlMAIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM
MIpU3HAKaAM;

— TOTOBHOCTb BECTH COBMECTHYI  JESATEJIbHOCTh B
MHTEpecax TPaXJAaHCKOrO oOmecTBa, ydYacTBOBaTh B
caMOyTIpaBJIcHHH B 001Ie00pa30BaTeIbHOW OpPraHU3AIlUH U
JIETCKO-FOHOIIIECKUX OPTaHU3aLNsIX;

— yMEHHue B3aMMO/ICHCTBOBATh c COIMAJILHBIMH
WHCTUTYTAMH B COOTBETCTBHH C HX (QYHKOUAMH U
Ha3HAYCHHUEM;

— TOTOBHOCTb K  TyMaHUTapHOM M  BOJIOHTEPCKOU

— YMETb ONEpPHPOBATH MOHATHAMHU: IPSMOYTOJIbHAs CHCTEMa KOOPIMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHNE,
YToJI MEXAy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJEHHE BEKTOPA HA YHCIIO;
HaxOJUTh C TIOMOIIBIO M3YYEHHBIX (OPMYJ] KOOPAMNHATH CEPEIUHBI OTPE3Ka,
PacCTOSIHUE MEXAY IBYMs TOUKaMHU;

— yMeThb BHIOMpATh MOIXOISIINI W3YyYCHHBI METOX /I PeLIeHHs 3ajJadd,
pacro3HaBaTh MaTeMaTH4eckue (akTbl W MaTeMaTH4YecKue MOJAEIH B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE;

— YMEHHE IPUBOAUTH IIPUMEPHl MAaTEMATHUYECKUX OTKPBITUN POCCUMCKOW U
MHUPOBOM MaTeMAaTUYECKON HAyKU.

— YMETbh ONEepUpPOBaATh MOHATHAMU: CIIy4aifHBIN ONBIT U CIy4yaiiHOe COOBITHE,
BEPOSITHOCTh  CIIy4alHOTO COOBITHS; YMEThb BBIYHCIATH BEPOSTHOCTH C
WCTIONIb30BAaHUEM TPAa(UUECKUX METOJIOB; IPUMEHSTh (OPMYIIBI CIIOKECHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (akTel u (GOPMYJIBl IpH
pEeLIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEABHBIX COOBITHI; 3HAKOMCTBO CO
Clly4aliHBIMU BEJIMYMHAMH; YMEHHE IPUBOAUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YHCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHHUIX
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JIESTENBHOCTY;
NaTPUOTHYECKOTO BOCIIUTAHUSA:
— chopMHUPOBAaHHOCTH poccuiickon rpak1aHCKOM

UJCHTUYHOCTH, IATPUOTU3MA, YBa)KEHUS K CBOEMY Hapony,
4yBCTBa OTBETCTBEHHOCTU Iiepell PonuHOM, ropocTu 3a CBOU
Kpali, cBOX0 PonuHy, CBOM S3BIK U KyJBTYypYy, IPOLUIOE U
HaCTOAIIEE MHOIOHAMOHAIBLHOrO Hapoaa Poccuu;

— LECHHOCTHOE OTHOLIEHHME K I'OCYJapCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY H NPUPOJHOMY HACIEIUI0, IMaMsATHHKaM,
TpaguuusaM HapoaoB Poccun, noctmxenusm Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHONOTHAX U TPYJIE;

— upedHas yOEXIEHHOCTb, TOTOBHOCTh K CIYXXCHHIO H
3ammTte OTedecTBa, OTBETCTBEHHOCTh 3a €ro CyabOy;
OCBOCHHBIC OOYYAIOIIMMKCS MEXIPEIMETHbIE MOHITUS |
yHUBEpCaJbHBIE  yueOHble  ACHCTBUS  (peryssTHUBHBIE,
[I03HABaTECIIbHBIE,

KOMMYHHUKaTHBHEIE);

— CHOCOOHOCTh MX WCIIOJBb30BaHMSI B IIO3HABATENbHOW U
COLIMAJIbHOW IIPAaKTUKE, TOTOBHOCTb K CaMOCTOSITEILHOMY
IUITAaHAPOBAHUIO M OCYIIECTBICHUIO Y4YEeOHOH NeATeNbHOCTH,
OpraHM3anyy y4eOHOTro COTPYAHNUYECTBA C IEeJarorniecCKuMH
pabOTHHKAMH M CBEPCTHHUKaMHM, K y4YacTHIO B ITIOCTPOCHUH
WHJIMBHyaJIbHOI 00pa30oBaTeNIbHOM TPACKTOPHUH;

— OBIAJCHWE  HaBBIKAMH  Y4eOHO-MCCIENOBAaTEIbCKOH,
MPOEKTHOHN U COUAIIbHON IEATENbHOCTH

OK 07 ConeiicTBOBaTh COXpaHEHUIO
OKpy>Karouiei cpeipl,
pecypcocOepekeHnI0, TPUMEHSTh
3HaHMS 00 M3MEHEHHMH KJINMaTa,
MIPUHIUIIEI OEPEKITUBOTO
IIPOU3BOJICTBA, IPHEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYaLIUAX

— HE NPUHUMATh AEHCTBUS, MPUHOCSIINE BPE/ OKpYKatomei
cpene;

— YMeTh MPOTHO3HMPOBATh HEOIArOMPUATHBIE IKOJIOTHYECKHUE
MOCJIEACTBHS NMPEeIIPUHAMAEMBIX ASHCTBHH, MPEIOTBPAIIaTh
uX;

— PpacImupuTh
HaNpaBJIeHHOCTY;
— paszpabarbiBaTh IUIAaH pEIIEHUS] IPOOJIEMBI C Y4ETOM
aHamu3a MMEIOIINXCS MAaTepHalbHbIX U HEMaTepHAlbHBIX
pecypcos;

— OCYUIECTBJIATh ILIEJICHANPABICHHBIM MOUCK IepeHoca
CPE/CTB U cII0cO00B /IeHCTBUS B IPO(ECCHOHATIBHYIO CPELy;
— yMeTh TEpPEeHOCHTh 3HAaHUS B IIO3HABATENBHYIO U
MPAaKTUYECKYI0 00JIaCTH )KU3HEAESTeIbHOCTH;

OIIBIT JACATCIPHOCTHU 9KOJOTUYECKOMN

— yMeTb ONEpHpOBaTh NOHATHUSAMH: (GYHKIHSA, HENpepbiBHAS (QYHKIHS,
MIPOM3BOHAS, TIEPBOOOpPA3HasA, ONpEJNCIEHHBIN HHTErpall; yMeTb HaXOAUTh
MPOM3BOJIHBIE DJIEMEHTAPHBIX (QYHKIHH, UCTIONB3Ys CIIPABOYHbIE MaTepHabI;
HCCIIEIOBaTh B MPOCTEHIINX CIydasx (pyHKIMM HA MOHOTOHHOCTH, HAXOJIUTh
HauOONbIINE ¥ HAaUMEHbIIME 3HaueHHs (QYHKUUI; CTPOUTh rpaduKu
MHOTOYJIEHOB C HCIOJIb30BAHHMEM anmapara MaTeMaTHYeCKOI0 aHallu3a;
OPUMEHATHh TPOU3BOAHYI0O INPU PEHIEHUH 3aJad Ha JBU)KEHUE;, peIlaTh
NPaKTHKO-OPUEHTHPOBAHHBIE 3aJa4yd Ha HaWOOJNbIIME W HaWMEHBIINE
3HA4YEHUs, HA HAXOXKAECHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

— YMETb OIIEpUpPOBATh IOHSATHUSAMHU: IBIXKEHHE B NPOCTPAHCTBE, MOAOOHBIE
¢urypsl B NPOCTPAaHCTBE;  HUCIIOJIb30BAaTh  OTHOIICHHWE  IUIOMIajeH
MOBEPXHOCTEH 1 00bEMOB MOI00HBIX (DUTYp NP PELICHUH 33/1a4;

— yMEeTh BBIYHCIATH TEOMETPUYECKHE BEIUYMHBI ([UIMHA, YTOJ, IUIOIIAAb,
00BeM, TITOIa1b IOBEPXHOCTH), HCIIOB3YSI H3yUYEeHHBIE (POPMYIIBI U METO/BI
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— nOpemraratb HOBBIE IPOCKTHI, OEHUBATh UACU C IMO3WUIHUN
HOBHW3HBI, ODUTMHAJIBHOCTH, HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH,

— JaBaTb OLUCHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B
ACATCIbHOCTDb, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LCIAM

[IK 4.2 Omnpenensite pa3MepHbIe
MPU3HAKK (QUTYPHI YCTOBEKA.

JIMYHOCTHBIC PE3yabTATHI

DCTETUYECKOE BOCITUTAHUE

— 9CTCTHYECCKMM OTHOIICHUEM K MHUPY, BKIIIOYAs 3CTETHKY
MaTeMAaTHYCCKUX  3aKOHOMEPHOCTCH, OOBEKTOB,  3ajad,
PCIIICHMIA, pacCyXIICHHIA; BOCIIPUUMYHBOCTBIO K
MaTEMaTUYECKUM aCleKTaM Pa3InuyHbIX BUIOB HCKYCCTBA
TpynoBoe BocnuTaHue
— TOTOBHOCTBIO K
TPYHOIO0US
L{eHHOCTH HAYYHOTO MO3HAHUS

— OBJIAACHUCM A3BIKOM MAaTCMAaTUKU U MaTeMaTH‘IeCKOﬁ
KYJIETYpPOU KaK CPEJICTBOM MO3HAHUS MHUPa

OCO3HAaHHUEM IOCHHOCTH

TpyAay,

— TOTOBHOCTBIO OCYILECTBIIATH IIPOEKTHYIO u
HCCJICIOBATEIIbCKYIO JI€ATENbHOCTh WHAUBUAYAIBHO U B
rpymnme

MeranpeamMeTHbIe Pe3yIbTaThl
OBajieHre YHUBEPCANEHBIMA TIO3HABATEIFHBIMU IEHCTBUAMU
bazoBrie jornueckue neicTBUS

— BOCHPUHUMATH, (QOPMYIHPOBaTh H MpeoOpa3OBHIBATH
CYXKICHUS: YTBEpAUTEIbHBIC M OTPHUIATSIBHBIC, SAMHUIHEIC,
YacTHBIC M OOIIHeE; YCIOBHBIC

—  BBIABIIATH MaTeMaTH4YEeCKUE
B3aMMOCBSI3M M TPOTHBOPEYHS B
HAOJIFOICHUSIX U YTBEPIKICHUSIX

— JieJaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH,
JIeTYKTUBHBIX u WHIYKTUBHBIX YMO3aKITIOYSHHH,
YMO3aKJIIOYEHUH 10 aHAJIOTUHU

— TOPOBOAUTH CaMOCTOSITEILHO JI0Ka3aTeIbCTBA
MaTEeMAaTHYECKUX YTBEPKACHUH (IpSAMBIC W OT MPOTHBHOTO),
BBICTpAauBaTh AapryMEHTalW0, NPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI;, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHS W
BBIBOJIBI

BasoBrle ncciienoBaTeIbCKUe TEHCTBHS:
— TPOBOJHTH CaMOCTOSITEIbHO

3aKOHOMEPHOCTH,
(dakrax, OaHHBIX,

CIUIAHMPOBAHHBIN

OKCIICPUMEHT, HCCJICOJOBAHUC 110 YCTaHOBJICHHUIO

1) BnageHue MeToJaMHU [0Ka3aTelbCTB, alrOPUTMaMM pELIeHUs 3a7ad;
yMeHue (popMyJIHpPOBaTh ONPEAEICHHs, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
IIPOBOJUTH JOKA3aTENIbHbIEC PACCYXKACHUS B XOJ€ PELIeHUs 3a1ay;

2) yMeHHEe OIepupoBaTh HOHATUSIMU: CTENEHb 4YHCa, Jorapupm ducia;
YMEHHE BBINOJIHAThH BHIYMCIICHNE 3HAYCHUI M PeoOpa3oBaHMs BEIPaXKEHUI cO
CTENCHAMH W Jorapudmamu, mpeoOpa3oBaHUs APOOHO-PALMOHATIBHBIX|

BBIPAYKEHUH;
3) yMeHue oOIepHpOBaTH TOHATHAMH: pAaIMOHANBHBIC, HPpPalUOHAILHEIC,
MOKa3aTelbHbIE, CTCNCHHBIC, JIOTapU(PMHUUIECKHE, TPUTOHOMETPUIECKHUE

YpaBHEHHS U HEPABCHCTBA, HX CHCTEMBI;

4) yMeHHE OmNepHpoBaTh IMOHATHSIMHU: (QYHKIMS, HenpepbiBHAas (QyHKIUS,
NPOM3BOJIHAsL, MEPBOOOpa3Hasi, ONpENeJICHHbI MHTErpall; yMEHHE HaXOIMTh
MPOM3BOJIHBIE AJIEMEHTAPHBIX (YHKIIMH, UCIIONBb3Ysl CIIPABOYHBIE MATEPHAIIBI;
UCCJe0BaTh B MPOCTEHIINX CiTydasx (YHKIMH HA MOHOTOHHOCTH, HaXOJUTh
HauOONbIIME W HAUMEHbIIME 3HaueHHWs (QYHKUWI;, CTPOUTh rpaduKu
MHOTOWIEHOB C HCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHaln3a;
NPUMEHATHh TPOM3BOAHYIO TIPH pPEUNIeHWH 3ajad Ha JBI)KEHHE; peIlaTh
MPaKTHUKO-OPUEHTHPOBAHHBIE 3a/laddl HAa HauOOJNbIIME W HAaWMEHBIIHUE
3HAUCHMSI, HAa HAXOK/ICHHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

5) ymeHue onepupoBaTh HOHATUSMHU: PalloOHaIbHas (QyHKINS, TOKa3aTelbHas
¢byHKIHS, CTeTIeHHAs ¢byHKTIHSA, JorapupMmaecKas GyHKIHSA,
TPUTOHOMETpUUECKHe (YHKIMH, 0OpaTHble (QYHKIMH; yMEHHE CTpPOUTH
rpadukd M3y4YeHHBIX (YHKIMH, HCMONb30BaTh TIpadUKd TPH H3YUYCHUH
MPOLIECCOB M 3aBUCHMOCTEH, NpPU pELICHHM 3aJady M3 JIPYTuX Y4eOHBIX
NPEeJIMETOB M 3aJ1a4 U3 peajbHOM KU3HU; BhIpAXaTh (GopMysiaMu 3aBUCMOCTH
MEX/1y BEINYNHAMHU;

6) yMeHHe peliath TEKCTOBbIE 3aJaud Pa3HbIX THUMOB (B TOM 4YHCJE HA|
MPOLIEHTBI, J0JIU U YaCTH, Ha JIBHKEHHUE, pPabOTy, CTOMMOCTh TOBApOB U YCIIYT,
HaJlOTHM, 3a/a4d M3 O00JacTH yNpaBJeHUs JMYHBIMA UM  CEMEHWHBIMH
(¢uHaHCAMM); COCTaBIATH BBIPAKEHHS, YpaBHEHHs, HEpaBeHCTBA W HX
CHCTEMBI 10 YCJIOBHIO 3a/laud, MCCIIEOBAaTh IIOJNydEHHOE peIICHHEe |
OLICHMBATh MPABIOINOI00HOCTh PE3yJIbTaTOB;

7) yMeHue onepupoBaTh MOHATHAMH: CpelHee apu(pMeTHUecKoe, MeIuaHa,
HauOonblllee W HaMMEHbIIEe 3HAYCHUs, pa3Max, AUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHMCIIOBOTO HabOpa; YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATDH
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0COOEHHOCTEH  MaTEeMaTH4YECKOro  OOBEKTa,  SIBIICHUA,
npolecca, BBISBJICHUIO 3aBUCHMOCTEH MEXKIY OOBEKTaMH,
SIBIICHHUSIMH, ITPOIICCCaMU

— TPOTHO3UPOBATh BO3MOXKHOE Pa3BHUTHE MPOIIECCa, a TAKKE
BBIIBUTATh TPEIINOJIOKECHUS O €ro pasBUTHA B HOBBIX

YCIOBHAX
Pabota c undopmanueit
— BBUIBILITH JIeHUIUTHI uHbOpMAaLUH, JIAHHBIX,

HCO6XO,Z[I/IMI>IX JUISL OTBETA HAa BONIPOC U UL PEIICHUA 3aJa9U
- BLI6I/IpaTB I/IH(I)OpMaI_[I/IIO U3 HCTOYHUKOB PA3JINYHBIX

THIIOB, aHAITN3UPOBATh, CHCTEMaTH3UPOBATh u
HHTEPIPETHPOBATh HHPOPMAIIUIO PA3IUIHBIX BUAOB U (HopM
TIPeICTaBICHUS

OsnajieHue YHUBEPCATLHBIMU KOMMYHUKATHBHBIMH
JICHCTBUSIMH

OOGmeHue

— TPEICTaBIAThH PE3yNbTATHI penieHus 3aJa4u,

JKCIIEPUMEHTa, MWCCIICIOBAHUs, IPOCKTa; CaMOCTOSTEIIBHO,
BBIOMpaTh  (OpMaT  BBICTYIUICHHMS C  y4€ToM  3ajaad
MPE3CHTAllNN 1 OCOOCHHOCTEH ay IUTOPUH

CoTpyJHUYECTBO

— IIOHMUMaTh W HWCIIOJIb30BaTh IPEHMYIIECTBA KOMaHIHOHN M
WHJIMBHYaJIbHOI paOOTHI IPH pEIICHNH yUeOHBIX 3a1ad

— BBINOJIHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM
JIEWCTBHS C IPYTMMH WICHAMH KOMaH/IbI

OBRlajieHHe YHUBEPCAILHBIMH PETyJISITUBHBIMH ACHCTBUSIMU
Camoopranuzarust

— COCTaBILAThH IUIaH, QITOPUTM pEIeHUs 3a]a4dH, BHIOUPATH
Croco0 peuieHUss ¢ y4€TOM MMEIOLIMXCS PECYpcoB |

COOCTBEHHBIX ~ BO3MOXHOCTEH, apryMeHTHPOBATh u
KOPPEKTHPOBaTh BapUaHThl pEMIEHHH C y4ETOM HOBOM
nHopmanuu
CaMOKOHTpOIIb:

— NOPEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHKHYTb IIPH
pELICHNU 3aayd, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb HA
OCHOBE HOBBIX OOCTOSITENICTB, JAHHBIX, HAWJEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH
IIpeamerHble pe3ysbTaThl

Anrebpa 1 HayaJla MATEMaTHYECKOTO aHAJIH3a

HHPOPMALNIO, TPENCTABICHHYI0 B TaONHWIaX, HAa AWarpaMMmax, rpadukax,
OTPaXAIOIIYyI0 CBOWCTBA PEAIBHBIX IPOLECCOB W SIBICHMH; MPEACTaBIATH
nH(OpMaLHUIO C TOMOLIBIO TAaONHUI] U AUATPAMM; HCCIIEI0BATh CTATUCTUYECKUE
JIaHHBIC, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKUX METOAOB U 3JICKTPOHHBIX
CpEIICTB;

8) ymMeHue onepupoBaTh MOHATHUSAMHU: CIIy4alHBIH OIBIT U ClTydaiiHoe cOOBbITHE,
BEPOSITHOCTD  CIIy4ailHOrO COOBITHS; YMEHHE BBIUYUCIATH BEPOSITHOCTH C
UCIIONIb30BaHUEM TpaUYecKuX METO/IOB; NPUMEHITH (POPMYJIBI CIOXKEHHUS M
YMHOKEHHUSI BEpPOSTHOCTEH, KOMOWHATOpHbIE (akTel W (OpMyIBl TpH
pELICHUH 3a7a4; OICHUBATh BEPOSITHOCTH PEABHBIX COOBITHI; 3HAKOMCTBO CO
CITyJalHBIMH BETMYMHAMH; YMEHUE TIPHBOAUTH IIPHMEPHI TPOSBICHAS 3aKOHA
OOoJIBIINX YMCET B IPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX;

9) yMeHme oOmepupoBaTh IMOHATHAMH: TOYKA, MpsMas, IUIOCKOCTH,
MIPOCTPAHCTBO, JBYTPaHHBIN yrou, CKPEIINBAIOIIHECs IpsIMBIE,
NapauIeNIbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJ MEXILy
NPSMBIMH, YTOJI MEXIY NMPSIMOH M INIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMHU,
paccTosiHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSIHUE MEXAy NPSMBIMHY,
paccTosiHie MEX/1y IUIOCKOCTSAMH; YMEHUE HCIIOIb30BaTh MPU PEIICHUU 3a1a4
n3y4yeHHble (AKThl U TEOPEMbl IUIAHUMETPHUHU; YMEHUE OICHUBATh Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

10) ymeHwe oOmnepupoBaTh  IOHSATHSMH:  MHOTOTPAHHHMK,  CEUYCHHE
MHOTOTPaHHMKA, KyO, mNapaienenunes, Npu3Ma, nupamuga, ¢Gurypa u
MOBEPXHOCTh BpAIlEHHs, LWIMHAP, KOHYC, map, cdepa, cedeHus: (QUryphl
BpallleHHs, IUIOCKOCTh, Kacaromasics cepsl, NUIMHApA, KOHyca, IUIOMAalb
MOBEPXHOCTH THMPaMUJIbI, TPHU3MBI, KOHycCa, IIMHApA, IUIOMAas Chepsl,
o0beM Ky0a, NPSIMOYTOJbHOTO MNapajvleienuneaa, MUPaMUIbl, HPU3MBI,
LWIMHApA, KOHyca, IIapa;, YyMeHHe HW300pakaTb MHOTOTPaHHHMKU |
MOBEPXHOCTH BpPALIGHUs, MX CEYEHHs OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE Paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE Paclio3HaBaTh NPaBHIbHbIE MHOTOIPAaHHUKH;

11) yMeHue onepupoBaTh MOHATHUSMH: JIBUKEHHE B MPOCTPAHCTBE, IT0I00HbIE
(GuUrypsl B IpOCTPAHCTBE; UCIIOJIB30BATh OTHOLIEHHUE TUIONIA e} TOBEPXHOCTEN
1 00EMOB MOZOOHBIX (DUTYp IPH PEILICHNH 33/1a4;

12) ymeHHe BBIYHCIATH T€OMETPHYECKNE BEIMYMHBI (JTMHA, YTOJI, IUIONIa/b,
00beM, TUIoIIa/Ib MOBEPXHOCTH), HCIIOJIB3YsI U3yUEHHBIE (DOPMYIIBI U METO/IBI;
13) ymeHune onepupoBarh MOHATHSIMH: NPSMOYTOJNbHAs CHCTEMa KOOPJAWHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJSIPHOE IIPOU3BEJICHNUE,
YroJl MeX/y BEKTOpaMHu, CyMMa BEKTOPOB, [IPOU3BE/ICHHE BEKTOpa Ha YKCIIO;
HaXO/IUTh C TOMOIIBIO M3Y4YEHHBIX (OPMYJ KOOPAMHATBHI CEPEMHbI OTpe3Ka,
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— 4YHCIa ¥ BBIYUCIICHHS

— YpaBHEHHS M HEPAaBEHCTBA

— ¢yHKUMH ¥ rpaduKn

— HayaJla MaTeMaTH4eCcKOro aHaJn3a

— MHOXECTBa U JIOTHKA

I'eomerpus

— OIEepUpPOBATH MOHATHAMU: TOUKA, MPsSIMasi, INIOCKOCTh

— TPHUMEHATH AaKCHOMBI CTEPEOMETPHU M CICACTBUS M3 HUX
NPH PEICHUHN TeOMETPHYCSCKUX 33129

— OIepHPOBATH TOHATHSMU: napajuiebHOCTh u
HEePIeHIUKYISIPHOCTD MPSIMBIX ¥ INIOCKOCTEH

— KIaccUpUIMPOBaTh B3aUMHOE PACIIONOKECHHE HPSIMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE

— OIepUpoBaTh TNOHATUSMM: JBYIPaHHBI Yrojl, TpaHH
JBYTPAHHOTO yIiia, peOpo ABYTPaHHOTO yria

— JIMHEHHBIM yroJl JABYI'PAaHHOTO yIJa; IpajyCHas Mepa|
JIBYT'PaHHOTO yTJia

— OIEpUpOBaTh MHOHITHUSMH: MHOTOTPAHHMK, BBITYKIBIH M
HEBBIMYKJIBIA MHOTOTPaHHHK, 3JEMEHTHl MHOTOIpaHHHKA,
NPaBUIIbHBI MHOTOI'PaHHHK

— pacrmo3HaBaThb ~ OCHOBHBIE  BHABI  MHOTOTPaHHUKOB
(mupaMuna; npu3Ma, IPSIMOYTONBHBIN MapauIeNenuIes, Ky0)
— KiaccupUIMpPOBaTh MHOTOTPAHHUKH, BBIOUpas OCHOBaHHS
st xiaccuukauumu  (BBIIYKIBIE W HEBBIMYKJIBIC
MHOTOTPaHHUKH

— IpaBWIbHbIE MHOTOTPAHHHMKH; NPSMbIE M HAKJIOHHbBIE
MIPU3MBI, TapaJIeNIeITUIIC b )

— OIEpUpOBAThH IMOHSITHSMH: CEKYILas IUIOCKOCTh, CEYCHHUE
MHOTOTPaHHUKOB

— OOBSICHATH NMPUHLUIBI MMOCTPOCHUSI CEYCHHH, HCHONB3Ys
METOJ CIIEJ0B

— CTpOUTH CEUCHHS MHOTOTPAaHHUKOB METOJIOM CJIEJIOB,
BBITIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PHUCYHKOB
NPOCTHIX 00BEMHBIX (DUTYpP: BUA CBEPXY, COOKY, CHU3Y

— pemiath 3a/1a4d Ha HaXOXJICHWE T€OMETPHIECKUX BEINYNH
no oOpasuaM WM ajJropuTMaMm, I[PUMEHsISE H3BECTHbIC
aHAJIMTHYECKHE METOJbl IIPH  PElICHUH  CTaHIapTHBIX

MATCMATUYCCKUX 3aJa4 HAa BBIYHCJICHHC paCCTOﬂHI/Iﬁ MEXIY

pacCTOsTHNIE MEXIY IBYMs TOUKAMM;

14) ymeHue BHIOMpATh MOIXOAAIINNA H3YUCHHBI METO UL PEIICHUS 3a1auH,
pacro3HaBaTh MareMaTHyeckne (akThl W MaTreMaTHYeCKHe MOJEIU B
NPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUSAX, B MCKYCCTBE, YMEHHE HPHUBOAUTDH
IpUMEpbl  MAaTEMATUYECKUX  OTKPBITMM  POCCUMCKOM U MHUPOBOMU
MaTeMaTH4eCKOi HayKH.

15) yMmeHue omepupoBaTh MOHSATHUSMH: OIpENCNICHHE, aKcuoMa, Teopema,
CIIE/ICTBHE,  CBOICTBO,  NPU3HAK,  JOKAa3aTelIbCTBO,  PaBHOCWIIbHBIC
(dbopMynHpOBKH; yMeHHE (DOpPMyIHpOBaTH OOpaTHOE W MPOTHBOIIOIOKHOE
YTBEpKICHHUE, TIPUBOANTH IPUMEPHI M KOHTPIPUMEPHI, UCIIOJIB30BAaTh METO]|
MaTeMaTHYeCKOH WHIYKIWH; HPOBOIUTH JIOKA3aTENbHBIE PACCyKACHHUSA TPH
pELICHUH 33124, OIICHUBATh JIOTHYECKYIO MIPAaBMIIHOCTD PacCy>KACHHUH;

16) ymeHHe onepupoBaTh MOHATHSIMHU: MHOKECTBO, IIOAMHOXECTBO, OTIEPALIIH
HaJl MHOXECTBAMH; YMEHHE HCIIOJb30BATh TEOPETHKO-MHOXXECTBEHHBIH
amnmnapar sl OIucaHusA peajibHBIX MPOLECCOB U HBJ’IeHHﬁ, n TIpu peUICHUN
3aj1a4, B TOM YHCIIE U3 IPYTUX YYEOHBIX NMPEIMETOB;

17) ymeHue onepupoBaTh MOHATHUSAME: rpad, CBSI3HBIA rpad, AepeBo, LUKI,
rpad Ha IUIOCKOCTH; yMEHHE 3a/laBaTh M OIMCBHIBATh Ipadbl pa3iuuHBIMH
CHoco0amu; UCTIONB30BaTh Ipadbl MPU PELICHUH 331a4;

18) ymeHne cBOOOJHO OmEpHPOBATh IOHATHAMHU: COUYCTAHHE, IIEPECTAHOBKA,
YHCIO COYETAaHWH, 4YHCIO TepecTaHoBOK; OwHOM HploToHa; yMeHue
MPUMEHSATh KOMOMHATOPHBIE (DaKTHI U pacCy>KACHHS sl PELIeHHs 3a1a4;

19) ymeHue omepupoBaTh MOHATHAMH: HATYpaJbHOE YHCIO, IIEI0E YHCIIO,
OCTaToK II0 MOMYJIO, palMOHaJIbHOE YHCIIO, HPPALMOHAIFHOE YHCIIO,
MHOXKECTBA HaTypalbHbIX, IIEJbIX, PAlMOHAIBHBIX, NEHCTBUTEIBHBIX UYHCEI;
YMEHUE HUCIOJIB30BaTh MPU3HAKU JCJIUMOCTH, HauMEHBIITHHN O6HII/Iﬁ JCIINUTCIIb
W HaWMeHbllee oOlee KpaTHOoe, alropuTM EBKiIHMIa NpW pelieHuH 3ajad;
3HAKOMCTBO C pa3/JIMYHbIMU MMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS,

20) yMeHue CBOOOJHO OMEPUPOBATH TMOHATHSIMHU: CTENEHb C IIeJbIM
MoKasaTejeM, KOpPeHb HaTypajbHOW CTEeIeHH, CTeleHb C palMOHAIBHBIM
MoKa3aTeJeM, CTETeHb C JACHCTBHUTENBbHBIM (BELIECTBEHHBIM) IOKa3aTeNeM,
norapu(M 4ucIa, CHHyC, KOCHHYC U TaHT€HC IPOU3BOJILHOTO YUCIIa;

21) ymeHuWe oOHEpUPOBATH MHOHATUSAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKWe, YypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH W
HEpaBEHCTB, PAaBHOCWIBHOCTh  YpPAaBHEHHMH, HEPAaBEHCTB M  CHCTEM,
panroHaJbHEIE, UppanuoHalbHbIE, NIOKa3aTeJIbHBIE, CTETICHHBIE,
norapu(MUYECKHe, TPUTOHOMETPUYECKUE ypaBHEHMs, HEPAaBEHCTBA U
CUCTEMBI; YMCHUEC PEIIaTh YPAaBHCHHA, HCPABCHCTBA U CUCTEMBI C IOMOIIBIO
pa3JIMYHbIX TIPUEMOB; pPEIIATh YPAaBHCHHUA, HCPABCHCTBA W CHUCTEMBI C
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IBYMS TOYKaMH, OT TOYKH JO TPSMOH, OT TOYKH [0
TUTOCKOCTH, MEXY CKPEITHBAIOIIUMHUCS IPSIMBIMA

— peliaTh 3aJja4d Ha HaXOXJACHHE TeOMETPUUECKHUX BETUUUH
mo oOpa3naM WIM alropuTMaM, TMPHUMCHSS W3BECTHBIC
QHAIUTUYECKUE METOABl MPU  PEHIeHHH CTaHJAPTHBIX
MaTeMaTHUUeCKUX 3a/7ad Ha BBIYUCICHUE YIJIOB MEXIY
CKpPEIIMBAIOMIMMHUCA ~ TPSAMBIMH,  MEXIy  OpsIMOA |
IJIOCKOCTBIO, MEXY MIOCKOCTSMU, IBYTPAaHHBIX YTJIOB

— BBUHCIATE OOBEMBI W IUIOMAAHM  IIOBEPXHOCTEH
MHOTOTPAaHHHKOB (TpuU3Ma, MHpaMUAa) C M[pPUMEHCHHEM
hopmyn

—  BBIYUCIATH COOTHOIICHUS MEXKITY ILIOIIAISIMHY]
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX MHOTOTPaHHUKOB

- OHepI/IpOBaTb IIOHATUSIMU . CI/IMMeTpI/I)I B l'[pOCTpaHCTBe

— UEHTP, OCh W IUIOCKOCTh CHUMMETPHUH; ILEHTP, OCh H
TUIOCKOCTh CUMMETPHUH (UTYPBI

— W3BJICKaTh, MpPeoOpa3OBBIBAT W  HMHTCPIPETHPOBATH
uHQOpMaLMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPHYECKUX
(urypax, npeiCTaBICHHYIO Ha YepTenax U pUCYHKaX

— TPUMEHATh TEOMETPUUYSCKHEe (aKTBl IS PEHICHHS
CTEpCOMETPUYECKUX 3aJad, MPEIIOIarafoIIuX HECKOIBKO
[IarOB PEMICHUs, €CIIU YCIOBUS IPUMEHEHHS 3a/IaHbl B SIBHOU
thopme

— TPUMEHATh TIPOCTEHININE TMPOrpaMMHBIC CPEICTBA W
3HeKTpOHHO-KOMMyHI/IKaL[I/IOHHI)Ie CUCTEMBI HpI/I peIHeHI/II/I
CTEPEOMETPUIECKUX 3314

— IPUBOJUTH IIPUMEPHl MAaTEMATHUUYECKUX 3aKOHOMEPHOCTEH
B TPHUPOJAEC M JKWU3HM, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
FEOMeTpI/II/I B I/ICKyCCTBe

— HpI/IMeHHTB nonyquHHe 3HAHUA Ha HpaKTI/IKeI
aHAIM3UPOBATh PeaJIbHbIE CUTYAllMU U IPUMEHSTh U3yUEHHbBIE
MOHATHSI B TNPOLECCE I[OUCKA PpEHIeHUs MaTeMaTHYeCKU
c(OpPMYIHPOBAHHONW TIPOOJIEMBI, MOJCIHPOBATH pPEATbHBIC
CUTYyallUd Ha S3bIKE T€OMETPUH, UCCIENOBATh NOCTPOEHHBIE
MOJIEIM C HCIIOJIb30BAHMEM T€OMETPUYECKUX TOHATUH H
TeopeM, ammapara ajareopsl

— pemaTL HpaKTI/I‘IeCKI/Ie 3aJga4u, CBsI3aHHBIC C
HaAX0XXICHUEM FeOMeTpI/I‘IeCKI/IX BCJIIMYUH.

BeposiTHOCT U cTaTUCTHKA

apaMeTpoM; IIPUMEHATh YPAaBHEHHMS, HEPaBEHCTBA, HX CUCTEMBI IS PEILCHUS
MaTeMaTHYeCKUX 3a/ad M 3a7a4 W3 Pa3IMYHBIX oOnacTeil HAyKW W pealbHOM
JKH3HU;

22) ymeHue cBOOOIHO ONEPUPOBATh MOHATHAMU: rpaduk QyHKINHM, oOpaTHas
GbyHKIMs, KoMmmo3uuus (YHKUUH, JuHeHHas QyHKOus, KBaapaTUYHAas
GbyHKIMs, cTeneHHas (QYyHKIUS C LENbIM I0Ka3aTeneM, TPUTOHOMETPUIECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKUUM, IOKa3aTeibHas W
norapupmudeckast GyHKIHUN; YMEHUE CTPOUTH rpadMKy (yHKIUHA, BBIOIHAT
npeoOpa3oBanus rpadUKoB QYHKITHI
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— YTEHHE M MMOCTPOCHHE TaOIHIl M TUarpaMMm

— OIepUpOBaHHWE TMOHATHAMH: CpenHee apupMeTHIecKoe,
MenuaHa, HauOoibllee, HaWMEHbIIEe 3HAYCHHE, pa3Max
MacCHBa YHCIIOBBIX JaHHBIX

— ONEepUPOBaHME MOHATUSMH: CIy4YalHBIH 3SKCHEPUMEHT
(omeIT) W choyyaiiHOe COOBITHE, JJIEMCHTApHOE COOBITHE
(3neMeHTapHBIH  MCXOJ) CIy4yailHOro OMBITa; HAXOJUTh
BEPOSATHOCTH B ONBITAX C PABHOBO3MOXKHBIMHU CIy4aWHBIMU
COOBITHSIMH, HAXOIUTHh U CPABHUBATH BEPOSTHOCTH COOBITHI B
M3YYEHHBIX CIIy4YailHbIX SKCIIEPUMEHTAX.

— HaxoXIeHHe W (GopMupoBaHHE COOBITHI: TEepecedcHUE H
00BeTMHEHNE TaHHBIX COOBITHH, COOBITHE, TIPOTUBOIIOIOKHOE
JTAHHOMY COOBITHIO

— TOJIb30BaHHE JuarpamMmmamu Oijiepa ©u  (popmyIioi
CIIO’KEHUSI BEpOATHOCTEH MPHU PEIIeHUH 3a/1ay.

— OIepupoBaHUC IIOHATUSAMMU: yCJI0BHasA BCPOATHOCTD,
HC3aBHUCUMBIC CO6I)ITI/I$I; HaXOJUTb BCPOATHOCTU C IMOMOIBIO
MIpaBUJIa YMHOXEHHS, C TIOMOIIBIO JiepeBa CIy4aifHOro OMbITa
— IpUMEHEHHe KOMOWHATOPHOTO TpaBHiIa YMHOXEHHS MpH
pelieHnn 3a1a4

— ONEpUPOBAHUE MOHATHSIMH: HUCHBITAHUE, HE3ABUCHUMBIE
WCIBITAHUs, CEpUs UCTIBITAHUH, yCIIEX U HeyJaua.

— HaxOXIEHHE  BEpPOSITHOCTH  COOBITHH B CepHH
HE3aBHCHUMBIX UCIIBITAHUHN J0 IEPBOIO ycrexa

— HaxO0XJI€HHE BEPOSITHOCTU COOBITUH B CEpUH HCIBITAHUN
bepryinu.

— OIepupoBaHUEC IIOHATHUAMMU: CquaﬁHaﬂ BCJIIMYHMHA,
pacrpeielieHie BepOATHOCTEH, AuarpaMMa pacipeaeaeHus
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIUHBI

2.1. O0bem yueOHOM JUCHUNIMHBI U BUIbI YUeOHOH padoThl

Buj yueOHoii padoThI

O0beM yacoB

MaxkcuMmajbHasi ydyeOHasi HATPY3Ka (Bcero)

340

Oo0s3aTenbHas ayMTOpPHas yueOHasi HATPy3Ka (Bcero)

334

B TOM YHCJIC:

J1abopaTopHbIe paboThI

TMPAaKTUICCKUC 3aHATHUA

KOHTPOJIbHBIC pa6OTLI

KypcoBast padoTa (IIpoeKT)

CamocTosiTesibHasi padoTa o0yuarouierocsi (Bcero)

o0 |O

B TOM YHCJIC:

CaMOCTOATCJIbHAs pa60Ta HaJ UHAUBUAYAJIbHBIM IIPOCKTOM

MOJITOTOBKA JOKJIAI0B, peepaToB, COOOMICHHUI, TPE3CHTAIHI

COCTaBJICHHUEC CBOIHBIX Ta6J'II/II_[, KpOCCBOPAOB, MO,Z[eJ'Ieﬁ

BBITNIOJTHCHHUEC 3a£[aHI/II71 10 JTAHHOM TeMe

Koncynpramus

Wrorosas arrecranus B popMe IK3aMeHa
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2.2. TemaTudeckuii miaH u coaepxxkanue yueoHoii mucuumiuabl OYIL.07 MATEMATUKA

HaumeHoBaHue pa3znenos Copep:xanue yue0HOro MaTepuaJia (0CHOBHOE H NPO(deccHOHAILHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE H O0bem | @opmupyeMble
U TeM MPAKTHYeCKHE 3aHSTHS, NPUKJIATHONH MOIYJIb (IPU HAJHYHH) JacoB KOMIIEeTeHIINH
1 2 3 4
Paznen 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHO# IIKOJIBI
Tema 1.1 Heas u 3axaun IIpodeccHoHATBEHO-OPHEHTHPOBAHHOE COJIEPAKAHIE 2 OK 01, OK 02,
MaTeMaTHKH IPH 1. | ba3soBble 3HaHMs M yMEHHS IO MATEMATHKE B IPO(ECCHOHANBHOMN U B IOBCEHEBHOM ICATEIHOCTH. OK 03, OK 04,
O0CBOEHHMH CHENHAILHOCTH | JlaGopaTopHBIe paboThI OK 05, OK 06,
IpakTHYecKHe 3aHATHS OK 07, IIK 4.2
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
Tema 1.2 Yucaa n IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE COJIEPAKAHNE 2 OK 01, OK 02,
BbIYMC/IeHUs. Boipaskenusi | 1. | JlelicTBUSI HaJ MOJOXKUTEIGHBIMUA U OTPUIATEIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU W NECATUYHBIMU JIPOOSIMH. OK 03, OK 04,
U npeodpasoBaHus JIelcTBUS cO CTeNEeHAMH, (POPMYJIBI COKPAIIICHHOTO YMHOKCHHS. OK 05, OK 06,
JlaGopaTopHble paGoThI OK 07, IIK 4.2
IpakTHyeckne 3aHATHA 2
1. | IlpakTraeckas pabota no Teme: Yncna n BeraucieHus. Beipaxkenus n npeodpazoBanus. Pemenne
IpodeCcCHOHANIBEHO-OPHEHTUPOBAHHBIX 3a/1a4.
KontpoJsbHas padora
CamocrosiTejibHAsE pa00oTa 00y4AOUIUXCH
Tema 1.3. 'eomeTpust Ha IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHUe 2 OK 01, OK 02,
IUIOCKOCTH 1. | Buabl tutockux GUryp M MX IUIONIA b, OK 03, OK 04,
JlabopaTopHble padoThI OK 05, OK 06,
IpakTHYecKue 3aHATHS 2 OK 07, IIK 4.2
1. | IlpakTnueckas pabota no reme: ['eomeTpus Ha tockocTH. Penrenue npodeccnoHalbHO-OPUEHTUPOBAHHBIX
3aad.
KontpoJsbHas padora
CamocrosiTejibHAsE pa00oTa 00y4AOUIUXCH
Tema 1.4 [IpoueHTHbIE IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IePKaHUe 2 OK 01, OK 02,
BBIYHCJICHUSA 1. | IIpocTbie MpOLEHTHI, pa3Hble crIocoOb! UX BbIYKcIeHus. ClI0>KHbIE IPOLEHTHI. Penenne npodeccruoHanbHo- OK 03, OK 04,
OPHMEHTUPOBAHHBIX 3aa4. OK 05, OK 06,
JlabopaTopHblie padoThl OK 07, [IK 4.2
IIpakTHyeckue 3aHATHS
KonTpoabsnas pabora
CamocrosiTe1bHast padoTa 00y4al0IUXCs
Tema 1.5 YpaBuenus u Coaep:xanue 2 OK 01, OK 02,
HEPAaBEHCTBA 1. | JluHeiiHble, KBaJpaTHbIC, IPOOHO-TMHEHHbIC YPaBHEHHUS 1 HEPABEHCTBA OK 03, OK 04,
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JlaGopaTopHble paGoThI

IIpakTHYecKue 3aHATHUS

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

OK 05, OK 06,
OK 07

Tema 1.6 Cucrembl
YPABHeHMIl U HEPABEHCTB

ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

1. | CnocoObl penieHus CHCTEM JIMHSHHBIX YpaBHECHUH.

2. | Honmarus: marpuna 2x2 u 3x3, onpenenurtens Matpunbl. Merox 'aycca. CucteMbl HeTHHEHHBIX ypaBHEHHH.
CucTeMbl HEpaBEHCTB

3. | Borancnenus u npeoOpa3oBaHus. YpaBHEHHS U HEpaBeHCTBA. [ eoMeTpHs Ha IIIOCKOCTH. Pemrenne
podecCHOHANLHO-OPHEHTUPOBAHHBIX 33/1a4.

JladopaTopHble paboThl

HpaKTuquKne 3aAHATHHA

1. | [pakTuyeckas padora mo Teme: CUCTeMbl YpaBHEHHUI U HEPABEHCTB

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 4.2

Pasznen 2 HpﬂMble U IUVIOCKOCTH B ITPOCTPAHCTBE

Tema 2.1. OcHOoBHBIE
MOHSITUSI CTEPEeOMETPHM.
PacnoJsio:kenue npsiMmbIxX U
IJIOCKOCTEH

HpO(l)eCCl/IOHaJILHO-OpPIeHTHpOBaHl—[OB cojaepkaHue

1. | IIpenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOUKA, MPsIMast, INIOCKOCTh, IPOCTPaHCTBO). OCHOBHBIE aKCHOMBI
CTEPEOMETPUH.

2. | Ilepecexaromyuecs, napajuiesibHble U CKpeLUBaroIInecs npsimble. [Ipiu3Hak 1 CBOWCTBO CKPEUIMBAOIUXCSI
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

JladopaTopHble padoThl

HpaKTuquKne 3AHATHHA

1. | IlpakTrueckas paboTa mo Teme: OCHOBHBIE TIOHATHS CTEpeoMeTpun. Pemenune npodeccuonanbHo-
OPHEHTUPOBAHHBIX 3ajad.

KonTpoabsHas pabora

CamocTosiTesibHAsI pat0Ta 00yYaOUIUXCS

OK 01, OK 03,
OK 04, OK 07,
MK 4.2

Tema 2.2.
IIapa/uie1bHOCTH NPSIMBIX,
NpSAMOii ¥ IJIOCKOCTH,
IJIOCKOCTEHH

HpO(l)eCCHOHaJILHO-OpPIeHTHpOBaHHOB cojaepkaHue

1. | IapannenpHble NpsMas U WIOCKOCTh. Omnpenenenue. [Ipusnak. CeolicTBa (¢ q0Ka3aTenbcTBOM). [lapanensHbie
wiockoctu. Onpenenenue. [Ipusnak. CoiicTBa (C J0Ka3aTeabcTBOM). TeTpasap U ero 3IeMeHTHI.

2. | Mapamrenenunen u ero 3jaeMenTsl. CBOWCTBA MPOTHBOIOIOXKHBIX TPAHEeH U JUaroHaIeH mapaie/euIIeaa.
[TocTpoenue ceueHuii

JlaGopaTopHble paGoThI

IIpakTHyeckue 3aHATHSA

1. | IlpaxkTrueckas padota no teme: [lapajurenbHOCTD NPSAMBIX, IPSIMON M INIOCKOCTH, TIOCKOCTeH. Pemenne
podecCHOHAIFHO-OPHEHTUPOBAHHBIX 33/1a4.

KonTpoabsHnas pabora

CamocrosiTe1bHast padoTa 00y4al0uXCs

OK 01, OK 03,
OK 04, OK 07,
IIK 4.2
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Tema 2.3. IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 4 OK 01, OK 03,
IlepneHAMKYISIPHOCTD 1. | [epnennukymsapapie npsiMble. [lapamiensHble TpsSMBIE, MEPHCHANKYISPHBIE K IUIOCKOCTH. [Ipm3Hax OK 04, OK 07,
NPSIMBIX, IPSAMOM U NEPHECHANKYIIPHOCTH  TpsIMOM ¥ TIocKocTH.  JlokazarenscTBO.  IlepmeHankymstp ¥ HAKIOHHAs. K 4.2
IJIOCKOCTH, IIOCKOCTei [epnenauKyIsipHbIE MIOCKOCTH.
2. | IlpusHak neprneHAnKyISIpHOCTH miiockocTel. JlokasarenbcTBo. PaccTosiHUS B TpocTpaHCTBE
JlaGopaTopHble paGoThI
IIpakTHYecKHne 3aHATHS 2
1. | IlpakTnueckas pabota no reme: [lepneHANKYIAPHOCTD NPSAMBIX, IPSIMON M TNIOCKOCTH, TNIOCKOCTeH. Pemenue
podecCHOHANBFHO-OPUEHTUPOBAHHBIX 33/1a4.
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 2.4. Teopema o Tpex | IIpodeccHoHATBEHO-OPHEHTHPOBAHHOE COJIEPAKAHNE 2 OK 01, OK 03,
neprneHauKyJaspax 1. | Teopema o Tpex nmepreHIUKYIApax. Jloka3aTelbCTBO. YOI MEXIy MPSIMOI U INIOCKOCTBIO. YTOJI MEXIY OK 04, OK 07,
IockocTsiMu. Penienue npodeccroHalbHO-OpUEHTUPOBAaHHbIX 3a/1a4. IIK 4.2
JladopaTopHble padoThl
IIpakTHYecKHne 3aHATHS
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 2.5. [Tapasuieasnsie, | IIpogeccuoHAIBHO-OPMEHTHPOBAHHOE COJIEPAKAHNE 4 OK 01, OK 03,
neprneHAuKyJIspHbIe, 1. | Axcuomsl ctepeoMeTpui. [leprneHANKYIIPHOCTD IPSIMOH U MIIOCKOCTH, MApaJUIEIBHOCTD ABYX MPSIMBIX, OK 04, OK 07,
CKpeluBaIuecs NEPIECHIUKYISIPHBIX INIOCKOCTH, NEPIIEHIUKYJIIPHOCTD II0CKOCTEM 1K 4.2
npsAMbI€ 2. | Axcuomsl crepeoMeTpuH. [leprneHIMKyIIPHOCTD MIPSIMON U INIOCKOCTH, TapajlieIbHOCTh IBYX MPSMBIX,
NEPIECHIUKYISIPHBIX INIOCKOCTH, NEPIEHIUKYJIIPHOCTD III0CKOCTEM
JladopaTopHble padoThl
IIpakTHYecKne 3aHATHS 4
1. | Ilpaktrueckas pabota mo teme: IlapannenbHble, NEPHISHINKYISIPHBIE, CKPEIIUBAIOIIUECS MTPSIMbIS
2. | PacmonoxeHue NpsiMBIX U INIOCKOCTEH B IIPOCTPAHCTBE. [1epreHIUKyIIPHOCTD U MapayIeIbHOCTh MPSIMBIX U
wrockocreil. CkpermuBaronecs npsiMele. Pemenne npodeccroHanbHO-OPUEHTHPOBAHHBIX 33/1a4.
KontpoJsbHas padora
CamocrosiTeJibHAsE pa00oTa 00y4AOUIUXCH
Pa3gen 3. KoopanHaThI H BeKTOPHI
Tema 3.1 JlekapToBBI IpodeccHoHATBEHO-OPHEHTHPOBAHHOE COJICPAKAHNE 2 OK 01, OK 03,
KOOPAMHATHI B 1. | JexapToBsl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3anaun B koopanHarax. PaccrosHue mexay nBymst OK 04, OK 07,
NPOCTPAHCTBE. TOYKaMH, KOOP/IMHATHI CEPEANHBI OTPE3Ka K 4.2
Paccrosinue mexxny aBymst | JlaGopaTopHbie paGoThI
Toukamu. Koopaunarst IpakTHyeckne 3aHATHS 2
CepeIUHBI 0TPE3Ka 1. | IlpakTnueckas pabota no Teme: JlekapToBbl KOOPIMHATHI B pocTpaHcTBe. Pemenne npodeccnonansHo-
OpPHEHTHPOBAHHbBIX 33/1a4.
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KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

Tema 3.2 BexTops! B
NPOCTPAHCTBE. YTroJ
MeKIy BEKTOPaMH.
CkansipHoe mpou3BeeHHE
BEKTOPOB

ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHHE

1. | Bexrops! B mpoctpaHcTBe. CI0KE€HNE U BEIMUTaHAE BEKTOPOB. Y MHOKEHNE BEKTOpa Ha unciio. KommmanapHsie
BeKTOpbl. CKaJIsipHOE IPOU3BEICHHE BEKTOPOB.

2. | KoopanHatsl BEKTOpa, CKAIIPHOE MIPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXLYy BEKTOPAaMH, YTOJl
MEXJly IPSIMOM U IJIOCKOCTBIO, YTOJI MEXAY MIOCKOCTSIMHU.

4 OK 01, OK 03,
OK 04, OK 07,
IIK 4.2

JlaGopaTopHble paGoThI

HpaKanecxne 3AaHATHHA

1. | IlpakTnueckas padota no reme: BekTopsl B ipocTpancTBe. PerieHne npodeccuoHaabHO-OpUEHTHPOBAHHBIX
3ajad.

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst

Tema 3.3 [IpakTuko-
OpPHEHTHPOBAHHBIE 32/1a4U
HA KOOPAUHATHOM
IJIOCKOCTH

HpO(l)eCCl/IOHaJILHO-OpPIeHTHpOBaHl—[OB cojaepkaHue

1. I KoopanHaTHas IIIOCKOCTb.

2 OK 01, OK 03,
OK 04, OK 07,

JladopaTopHble padoThl

IIK 4.2

HpaKTuquKne 3aAaHATHHA

1. | Beruucienue paccTossHAN | TUIOINaaei Ha riockoctd. KondyecTBeHHBIC pacueThl. Penienue npodeccuoHambHO-
OpPHUCHTHUPOBAHHLIX 3aJa4.

KonTpoabsHas pabora

CamocTosiTesibHAsE pat0Ta 00yYaOUIUXCS

Tema 3.4 Pemienne 3agau.
KoopanHaThl 4 BEKTOPBI

HpO(l)eCCHOHaJILHO-OpPIeHTHpOBaHHOB cojaepkaHue

1. | dexapToBbI KOOPAMHATHI B IPOCTpaHCTBE. BexTops! B mpocTpancTBe. CloKeHHE U BEIYUTAHHE BEKTOPOB.
YMHO)KeHue BekTopa Ha unciio. Kommnanapasie BekTopbl. CKalsipHOE IPOU3BEIeHUE BEKTOPOB. PasznoxeHne
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOPAM.

2 OK 01, OK 03,
OK 04, OK 07,
K 4.2

JladopaTopHble padoThl

HpaKTuquKne 3AHATHHA

1. | CnoxeHue U BRIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YKCIIO. Perrenue npodeccHoHaabHO-
OpHEHTHPOBAHHBIX 3a7a4.

KontpoJsbHas padora

CamocrosiTe1bHast padoTa 00y4Yal0UXCs

Pa3gen 4. OcHoBbl TpuroHoMerpuu. Tpuronomerpuyeckue (pyHKIuu

Tema 4.1
Tpuronomerpuveckue
(yHKIMH IPON3BOJIBLHOTO
yrJa, yucia. Paguannas u
rpagycHas Mepa yrJja

IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IEPKaHNe

1. PaHI/IaHHaﬂ MEpa yria. HOBOpOT TOYKH BOKPYT Ha4daJia KOOpAWHAT. OHpeﬂeJ’ICHI/IC CHHYCa, KOCMHYCa, TAaHI'€HCAa U
KOTaHI'CHCA.

2. 3HaKu CHUHYCa, KOCUHYCa, TAHI'CHCA U KOTAHT'CHCA 110 YETBEPTAM. 3aBUCUMOCTh MEKAY CUHYCOM, KOCMHYCOM,
TAHICHCOM U KOTAHI'CHCOM OJIHOI'O M TOr'O K€ yTJid

4 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, TIK 4.2

JlaGopaTopHbie paGoThI
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IIpakTHYecKue 3aHATHS
1. | IlpakTraeckas paboTa no Teme: TpuroHoMeTprdeckre (GpyHKINU IPOU3BOJILHOTO yIIIa, yncna. Pemenne
podeCcCHOHANTBEHO-OPHEHTUPOBAHHBIX 3a/1a4.

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0Ta 00yYAIIUXCS
Tema 4.2 OcHOBHBbIE IIpodeccHoHATIHLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
TPUTOHOMETPUYECKHUE 1. | Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC W KOTAHTEHC YTIIOB a M - a. DopMyJIbl IpHUBEICHUS OK 03, OK 04,
To:xkAecTBa. DOpMYy.IbI JlaGopaTopHbie padoThI OK 05, OK 06,
NpuBe/IeHUst IpakTHYecKHe 3aHATHS OK 07, IIK 4.2

1. | IlpakTnueckas pabota o reme: OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKAeCTBa. Pemenne npodeccrnonaisHo-

OpPHUCHTHUPOBAHHLIX 3aJ1a4.

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 4.3 Cunyc, kocunyc, | IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COJIEPAKAHNIE OK 01, OK 02,
TAHT€HC CYMMBI H 1. | Cymma u paszHocTs cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO yria. @opMyJisl OK 03, OK 04,
Pa3HOCTH ABYX YIJIOB MIOJIOBUHHOTO YTJIa. OK 05, OK 06,
Cunyc u KocuHyc 2. | IlpeoOpa3oBaHusi CyMMbI TPUTOHOMETPHYECKUX (DYHKIMI B TPOM3BECHUE U MPOU3BEICHHUS B CYMMY. OK 07, IIK 4.2
ABOiiHOrO yria. @opmyiisl | 3, | BelpaskeHHE TPUTOHOMETPUYECKUX (DYHKIIHMI Yepe3 TAHT€HC TIOJIOBUHHOTO apryMenTa. ITpeoOpasosanus
II0JIOBHHHOIO yIJIa IPOCTEUIINX TPUTOHOMETPUUECKUX BbIPAKCHUM

JladopaTopHble padoThl

IIpakTHYecKne 3aHATHS

1. | Npaxrnueckas paGora mo Teme: DopMyJibl IOTOBHHHOO yIia

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 4.4 ®yHKIMHU, UX IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IEPAKAHNE OK 01, OK 02,
cBoiicTBa. Crioco0nl 1. | Obnacth onpee/ieHUs] 1 MHOXKECTBO 3HaYeHUH pyHKIHiA. YETHOCTD, HEYETHOCTD, IEPHOANIHOCTD (OyHKIIHH. OK 03, OK 04,
3apanust pyHkuun Cnoco06sbl 3aanus GyHkuuii. Perienne npodeccnoHaibHO-OpUEHTUPOBAHHBIX 33/1a4. OK 05, OK 06,

JladopaTopHble padoThl OK 07, IIK 4.2

IIpakTHYecKHe 3aHATHS

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 4.5 ITpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJIEPKAHUE OK 01, OK 02,
TpuroHomerpuyeckue 1. | Obnactp onpeeeHUsI 1 MHOKECTBO 3HAYCHUH TPUTOHOMETPHUIECKUX QYHKIHI. YETHOCTD, HEUYETHOCTB, OK 03, OK 04,
(¢yHKk1MH, NX cBOIICTBA U MIEPUOIMIHOCTh TPUTOHOMETPHUUECKUX (DYHKIIHH. OK 05, OK 06,
rpaduku 2. | Caoiicta v rpadguku GyHKIMA Y = COS X, Y =sin X, Y =tg X, y = rtg X. OK 07, IIK 4.2

JlabopaTopHble padoThl

HpaKTuquKne 3AHATHHA

1. | [IpakTrueckas pabora mo teme: Tpuronomerpuyeckne GyHKIMH, HX CBOICTBa U rpaduku. Pemenne
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| mpodeccHOHAIBHO-OPHEHTHPOBAHHBIX 3a,1a4.

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

Tema 4.6 [IpeodpasoBanue | [IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHIE OK 01, OK 02,
rpa¢gukoB 1. | Cxatune u pacTshkeHHE TPa(UKOB TPUTOHOMETPUUECKHUX (DYHKIIHH. OK 03, OK 04,
TPUIOHOMETPHYECKHX 2. | IpeobpasoBanue rpaQMKoB TPUTOHOMETPUIECKUX GyHKIWMIA. Pemenne mpodeccnonanbHO-OpUEHTHPOBAHHBIX OK 05, OK 06,
pynkumii 3aad. OK 07, IIK 4.2

JlaGopaTopHble paGoThI

IIpakTHYecKue 3aHATHS

KonTpoJsbHas paGora

CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Tema 4.7 Onucanue ITpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
IIpousBoacTBEHHBIX 1. | Hcmosib30BaHNe CBOMCTB TPUTOHOMETPHUICCKHX (DYHKITMI B IPO(ECCHOHATBHBIX 3a1a4aX. OK 03, OK 04,
NPOLECCOB € MOMOLIbLIO JlaGopaTopHbie padoThI OK 05, OK 06,
rpagukoB GpyHKuMi IpakTHYeCKHe 3aHATHS OK 07, IIK 4.2

KonTpoJsbHas paGora

CamocTosiTesibHAs pa6oTa 00y4aomuxcs
Tema 4.8 O0paTHbIe Conepxanue OK 01, OK 02,
TPUTOHOMETPUYECKHUE 1. | OO0paTHBIe TPUTOHOMETpHYeCKUE QYHKITUH. VX cBOWMCTBA U TpaduKH OK 03, OK 04,
bynkuun JlaGopaTopHbie padoThI OK 05, OK 06,

TMpakTHYecKne 3aHATHS OK 07

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 4.9 Coaep:xanue OK 01, OK 02,
Tpuronomerpuyeckue 1. I VYpaBHeHHe COS X = a. YpaBHenue Sin X = a. Ypasuenue tg X = a, rtg X = a. OK 03, OK 04,
YPaBHEHHs M HepaBeHcTBa | JlaGopaTopHbie paGoThl OK 05, OK 06,

IpakTHYecKHe 3aHSITHS OK 07

1. | Pemenune TpUrOHOMETPUYECKUX YPaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIIINE TPUTOHOMETPUIECKHUE YPABHEHNS,

CBOAIINECA K KBaAPAaTHBIM, PEIIAEMBIC PA3JIOKEHUEM Ha MHOXKUTCIIU, OAHOPOAHBIC. HpOCTeﬁmHe
TPUTOHOMETPUYECKHE HEPaBEHCTBA

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 4.10 Cucrembl IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHNe OK 01, OK 02,
TPUTOHOMETPHYECKUX 1. I CuCcTeMBI IPOCTEHUIINX TPUTOHOMETPUIECKHUX YPABHEHUH OK 03, OK 04,
yPaBHEHHi JlaGopaTopHbie padoThI OK 05, OK 06,

IIpakTHyeckune 3aHATHSA OK 07, IIK 4.2

1. | IIpakTrdeckas pabora mo reme: CHCTEMBI TPUTOHOMETPHUUECKNX ypaBHeHNH. Pemenne npodeccrnoHambHO-
OpUEHTHPOBAHHBIX 3a7a4.




TAIIOY YAO
«UMK»

. CTO CMK 4.2.01 - 2026
YIPABJIEHUE JOKYMEHTAIIMEN

JIucr 28/46

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

Tema 4.11 Pemenue 3aga4u. | IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIePKAHHUE OK 01, OK 02,
OCHOBBI TPUTOHOMETPHH. 1. | [IpeoOpa3oBaHre TPUTOHOMETPHUIECKUX BRIPAKESHHUH. OK 03, OK 04,
Tpuronomerpuieckue JlaGopaTopHbie padoThI OK 05, OK 06,
byHKIHK IpakTHYecKHe 3aHATHS OK 07, IIK 4.2
1. | PemeHne TpUTOHOMETPHYECKIX YPaBHEHUI W HEPABEHCTB B TOM YHMCIIE C UCIIOIB30BAHNEM CBOMCTB (DYHKIIHIL.
Pemenne npogeccrnoHaaIsHO-OpHCHTHPOBAHHBIX 3a/1a4.
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Paznen 5. KommiekcHble Yncia
Tema 5.1 KomnuekcHbie ITpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
qmucaa 1. | TloHsaTHe KoMIUIeKCHOTO Ynciaa. ConpsbKeHHbIE KOMIICKCHBIC YUCIIA, MOIYJIh M apTYMEHT KOMILUIEKCHOTO YHCIIa. OK 03, OK 04,
2. | ®opma 3anucl KOMIUIEKCHOTO YHCa (TECOMETpUIecKas, TPHTOHOMETpHYecKast, anreOpandeckas). OK 05, OK 06,
ApudmMeTrueckue IeCTBUSA ¢ KOMIUICKCHBIMHU YUCIAMH OK 07, IIK 4.2
JladopaTopHble paboThl
IIpakTHyecKue 3aHATHS
1. Brmmonnenue pacdeToB C MTOMOLUIBIO KOMIUICKCHBIX YUCEII. HpI/IMepLI HUCIIOJIb30BAaHUA KOMIIJICKCHBIX YHUCCII.
Pemenne npogeccronaabHO-OpHEHTHPOBAHHbBIX 33/1a4.
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Pa3gen 6. Ilpon3BoaHas pyHKIUH, ee IPUMEHEHHE
Tema 6.1 IlousiTue IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNE OK 01, OK 02,
npousBoaHoi. @opmyabl M | 1. | OnpeneneHue YUCIOBOH MOCIEAOBATEIBHOCTH U CIIOCOOBI e¢ 3aaanusi. CBONHCTBA YHCIOBBIX OK 03, OK 04,
npaBuia nocnefoBareapbHocTel. Onpejienenue npejenia nocae 0BaTeIbHOCTH. OK 05, OK 06,
anddepeHuupoBaHus 2. | Beluncnenue npeaenos nociuenosarensuocteil. [penen GpyHkunu Ha 6ecKoOHEUHOCTH. [Ipenen GyHKIUU B TOUKE. OK 07, IIK 4.2
ITpupamenue aprymenra. [Ipupamenue GpyHkmy. 3agadu, IPUBOIAIINE K TIOHATHIO IPOU3BOIHOM.
OnpeneneHne NPOU3BOIHON. AJITOPUTM OTHICKAHHUS TIPOU3BOJHOM
JladopaTopHble padoThl
IIpakTHyecKue 3aHATHS
1. | IpakTrueckas pabota mo Teme: @opmysisl U npaBwita quddepeHnupoanus. Pemenne npodeccrnoHansHO-
OpUEHTHPOBAHHBIX 3a7a4.
KonTpoabsnas pabora
CamocrosiTe1bHast padoTa 00y4aloIuXCst
Tema 6.2 IIponzBoaHbie Coaep:xanue OK 01, OK 02,
CYMMBI, Pa3HOCTH 1. | ®opmynsl guddepenimpoanus. [IpaBuna muddepenmpoBanus OK 03, OK 04,
NPOM3BECHMS], YACTHOI'O 2. | @opmynsl puddepennuposanus. [Ipasuna quddepeHupoBaHus OK 05, OK 06,
JlaGopaTopHbie paboThI OK 07
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IIpakTHYecKue 3aHATHUS

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS
Tema 6.3 [IpousBoaHbIie Coaep:xkanue 2 OK 01, OK 02,
TPUTOHOMETPHYECKUX 1. | Ompenenenne cnoxuoi GyHkwH. [Ipon3BoaHas TpuroHoMerpudecknx Gynknuii. [Ipon3BogHas cioxHON OK 03, OK 04,
¢ynkumii. [IpousBognas GbyHKIHH OK 05, OK 06,
CJIOKHOM PyHKIHH JlaGopaTopHbie padoThI OK 07

IIpakTyeckne 3aHATHSA 2

1. | ITpaktudeckas padora o Teme: IIpon3BOaHBIE TPUTOHOMETPUICCKUX (HYHKITHH.

KonTpoJsbHas paGora

CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Tema 6.4 [lousiTue o ITpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJIePKAHHE 2 OK 01, OK 02,
HenpepbiBHOCTH GyHkumuu. | 1. | INoustue HenpepsiBHOH (QyHkimu. CBOWCTBA HenpepbiBHOU GyHKIHK. CBSA3b MEXKy HEIPEPHIBHOCTHIO U OK 03, OK 04,
MeTox HHTEPBAJIOB auddepeHInpyeMocTbio (YHKIMH B TOUKe. AJITOPUTM pElleHUs] HEPAaBEHCTB METOI0OM MHTEPBAJIOB OK 05, OK 06,

JladopaTopHble paboThl OK 07, IIK 4.2

IIpakTHYecKHne 3aHATHS 2

1. | Npaxruueckas paGora mo Teme: Metos nHTEpBanoB. PeleHne npodeccHoHaIbHO-OpHEHTHPOBAHHbIX 33,1a4.

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 6.5 'eomerpuueckuii | IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHNE 2 OK 01, OK 02,
U (pu3uyecKHii cMbIC 1. | TeomeTpuiecKHii CMBICIT NPOU3BOIHOM QYHKIUK - YII0BOK KO UIHEHT KacaTesbHOM K rpaduky GyHKIUH B OK 03, OK 04,
NPON3BOIHOM TOuKe. YpaBHEHHE KacaTeIbHOM K rpaduKy (QyHKIHMU. AJITOPUTM COCTaBJICHHS YPaBHEHHUS KacaTeIbHOU K OK 05, OK 06,

rpaduky dyukimu y=Ff(x) OK 07, IIK 4.2

JladopaTopHble padoThl

IIpakTHYecKne 3aHATHS 2

1. | IlpakTudeckas padora no reme: ['eomerpryeckuii u pu3nIECKUil CMBICI TPOU3BOAHON. Perenne

podecCHOHANIBLHO-OPUEHTUPOBAHHBIX 3a/1a4.

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 6.6 ®uznueckuii ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHHE 2 OK 01, OK 02,
CMBbICJI IPOU3BOAHOI B 1. | Ousnyecknii (MEXaHUUECKHIT) CMBICIT IIPOM3BOIHOM - MTHOBEHHAsI CKOPOCTh B MOMEHT Bpemenu t: v = S’ (t). OK 03, OK 04,
NnpogecCHOHAIbHBIX Pemenne npoeccrnoHaaIsHO-OpUEHTHPOBAHHBIX 33/1a4. OK 05, OK 06,
3aavax JIaGopaTopHbie padoThI OK 07, IIK 4.2

IIpakTHYecKHe 3aHATHSI

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 6.7 MOHOTOHHOCTDH ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE 2 OK 01, OK 02,
¢ynkunu. Toukn 1. I Bospacranue u yosiBanue (yHKIHMH, COOTBETCTBUE BO3pACTaHMs U YOBIBaHUS (PYHKITNH 3HAKY MPON3BOIHOM. OK 03, OK 04,
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JKCTpeMyMa [lonsTHE TPOU3BOIHON BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOU3BOIHOM BBIITYKIOCTH OK 05, OK 06,
(BOrHYTOCTH) (DYHKIIMU Ha OTPE3KE. OK 07, IIK 4.2

JlaGopaTopHble paGoThI

IIpakTHYecKue 3aHATHS

1. | 3agaun Ha MakCUMyM 1 MUHHMYM. [IOHATHE aCHMIITOTHI, CIOCOOBI HX ONPEACTICHUSI. AJITOPUTM HCCIIEIOBAHMSA
(YHKIMH ¥ IOCTPOEHHUS ee TpaduKa ¢ IIOMOILBIO TPON3BOAHON. [IpoOHO-TMHelHas GpyHKus. Pemenue
npodecCHOHANBFHO-OPHEHTUPOBAHHBIX 3a/1a4.

2. | Ilpaktuyeckas pabora 1o TeMe: MOHOTOHHOCTH (yHKIMHU. TOYKH dKCTpeMyMa

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst

Tema 6.8 UccaenoBanue Coaep:xkanue OK 01, OK 02,
(yHK1IMIi 1 TOCTPOEHME 1. I HccnenoBanre GpyHKIMU HAa MOHOTOHHOCTB M IOCTPOEHHE TPA(UKOB OK 03, OK 04,
rpapukos JlaGopaTopHbie padoThI OK 05, OK 06,

IIpakTHyeckue 3aHATHS OK 07

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 6.9 HaubGoabiuee u IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNE OK 01, OK 02,
HanMeHbLIee 3HAYeHUSs 1. | HaxoxxaeHue HanOoOIIBbIIEr0 M HAMMEHBIIETO 3HaYeHUH (QyHKIUI, TOCTpOeHUE IPapUKOB MHOTOUJICHOB C OK 03, OK 04,
bynkuun MCOJIb30BAHMEM aMapaTa MaTeMaTHUECKOTO aHaIH3a OK 05, OK 06,

JladopaTopHble padoThl OK 07, [IK 4.2

IIpakTHYecKne 3aHATHS

1. | INpakTnueckas pabora no reme: Haubosnbliee u HanMeHblIee 3HaueHus GyHKIMU. Pemenne npodeccroHaibHo-

OpPUEHTHUPOBAHHLIX 3a/1a4.

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 6.10 HaxoxaeHue IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNE OK 01, OK 02,
ONTHMAJILHOrO pesyabrara | 1. | HanMenbinee 1 HauOoIblee 3HaueHHE QYHKIMU OK 03, OK 04,
C MOMOMIBIO MPOU3BOAHOH | 2, | ®opmyis! u npaBuwia auddepenuuposanus. Uccneposanue GyHKIMiA ¢ TOMOLIBIO Mpou3BoHoi. Haubonbinee OK 05, OK 06,
B MIPAKTHYECCKHUX 3aJavdax U HaAUMEHbIIIee 3HAUCHUS Q)YHKHI/II/I OK 07, 11K 4.2

JladopaTopHble padoThl

IIpakTHYecKHe 3aHATHS

1. | IIpaxTrgeckas pabora mo Teme: HaxoxaeHne ONTHMAIBHOTO pe3yiIbTaTa ¢ TOMOIIBIO MPON3BOIHON B

NIPaKTHYECKUX 3a1auax. PemeHne npogdeccnoHaabHO-OpHEHTHPOBAHHBIX 3a/1a4.

KonTpoabsnas pabora

CamocrosiTe1bHast padoTa 00y4YalouXCs
Pa3gen 7. MHOTOrpaHHUKH M TeJIa BPaLleHHs
Tema 7.1 Bepmnnel, IpodeccnoHATBEHO-OPHEHTHPOBAHHOE COJICPAKAHNE OK 01, OK 02,
pebpa, rpanu 1. | [Tonsitne MHOTOTpaHHKUKA. Ero anemMeHTsI: BepunHsbl, pebdpa, rpanu. Auaronans. Ceuenue. Beinykiblie u OK 03, OK 04,
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MHOTOTPAaHHHKA | HEBBITYKJIBIE MHOTOTPaHHHUKH OK 05, OK 06,

JlaGopaTopHbie padoThl OK 07, IK 4.2

IIpakTyecKkune 3aHATHSA 2

1. | IpakTrdeckas pabora o Teme: Bepumael, pedpa, rpaHu MHOTOTpaHHUKA. Penenne npodeccrnoHambHO-

OpHEHTHPOBAHHBIX 3a7a4.

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0Ta 00yYAIIUXCS
Tema 7.2 [Ipuzma, ee IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IePKAHNE 2 OK 01, OK 02,
COCTABJIAIOILINE, CEYEHHE. 1. | Honsarue npusmel. Ee ocHoBaHms 1 O0KOBEIe TpaHu. BeicoTa mpu3Mel. [IpsMas 1 HaKIOHHAS TPHU3Ma. OK 03, OK 04,
IIpsmas U npaBUIbHasA [paBuibHas npusMa. Ee ceuenne. Pemenne npogeccioHaabHO-OpHEHTHPOBAHHBIX 33/1a4. OK 05, OK 06,
NpU3MbI JlaGopaTopHbie padoThI OK 07, IIK 4.2

IIpakTHyecKue 3aHATHS

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 7.3 ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJICPKAHHE 2 OK 01, OK 02,
IHapannenenunen, kyo. 1. I [Mapayuienenwue, CBOMCTBA NPSMOYTOJIBHOTO NMapaienenunena, kyo. Cedenue kyba, napajuiesnenumnesia OK 03, OK 04,
Ceuenne Kyo0a, JlaGopaTopHbie padoThI OK 05, OK 06,
mapajjaejenumnena HpaKTuqec]ﬂ/]e 3AHATHA 2 OK 07, 1K 4.2

1. | IlpakTnueckas padora no reme: CeueHue KyOa, mapasienenunena. Pemenue npodeccrnonansHo-

OPUECHTHUPOBAHHLIX 3a/1a4.

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 7.4 llupamuna, ee ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE 2 OK 01, OK 02,
COCTABJIAIOIINE, CEUEHHE. 1. | Ilupamuna u ee snemeHTsl. Ceuenne nupamubl. [IpaBunbHas nupamuaa. YceueHHas nupaMmuza. Pemenue OK 03, OK 04,
IIpaBuiabHas nupamuaa. podecCHOHANIBLHO-OPUEHTUPOBAHHBIX 3a/1a4. OK 05, OK 06,
Yceuennasg nupamuga JlaGopaTopHbie pagoThl OK 07, IIK 4.2

IIpakTHyecKue 3aHATHS

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 7.5 bokoBasi n ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHUE 2 OK 01, OK 02,
MOJIHASI MOBEPXHOCTh 1. | Tlmomaas 6OKOBOW M MOTHOW MOBEPXHOCTH MPHU3MBI, TUPpaMHU/LI. Pemenne npodeccnoHanbHO- OK 03, OK 04,
NPU3Mbl, TUPAMH/IBI OPHEHTUPOBAHHBIX 3ajad. OK 05, OK 06,

JlabopaTopHble padoThl OK 07, IIK 4.2

IIpakTHyecKue 3aHATHS

KonTpoabsHas pabora

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 7.6 CummeTpus B ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHUE 2 OK 01, OK 02,
KyOe, napaaienenumnene, 1. I CuMMeTpHsi OTHOCHTENIBHO TOYKH, MPSIMOH, ITocKocTH. CHMMeTpus B KyOe, mapajuiesienuie e, IpusMe, OK 03, OK 04,
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npusMe, nupamMuje | nupamuze. Pemenne npodeccuoHaIbHO-OpUEHTHPOBAHHBIX 3a1a4. OK 05, OK 06,
JlaGopaTopHbie padoThl OK 07, IIK 4.2
IIpakTHYecKue 3aHATHS
KonTpoJsbHas paGora
CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS
Tema 7.7 [Ipumepst IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
CHUMMeTpHii B npodeccun 1. | CumMeTpusi B IPUPOIE, apXUTEKTYpe, TEXHHKE, B ObITY. Pemenne npodeccnoHanbHO-OpHeHTHPOBAHHBIX 3a1a4. OK 03, OK 04,
JlaGopaTopHbie padoThl OK 05, OK 06,
IpakTHYecKHe 3aHATHS OK 07, IIK 4.2
1. | [IpakTtrdeckas padora mo teme: Ilpumepsl cuMMeTpuii B mpodeccun
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Tema 7.8 IIpaBuiibHbIE ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
MHOI'OI'PAHHUKH, HX 1. | [HoHsATHE MPaBHIHHOTO MHOTOTpaHHUKA. CBOMCTBA MPaBWIBHEIX MHOTOTPAaHHUKOB. Pemenne nmpodeccrnonaabHO- OK 03, OK 04,
CBOliCTBA OPHEHTHUPOBAHHBIX 3a7a4. OK 05, OK 06,
JlaGopaTopHbie padoThI OK 07, IK 4.2
IIpakTHYecKUEe 3aHATHUS
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4aomuxcs
Tema 7.9 Huauuap, ero ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHUE OK 01, OK 02,
cocraBjsomue. Ceuenue 1. | Hunuuap u ero snemenTtsl. CevueHre MMHIpa (apaieIbHOe OCHOBAHUIO U ocH). PazBepTka munuHapa. OK 03, OK 04,
HHJIMHAPA Pelenue npogeccroHasbHO-OpHEHTHPOBAHHbBIX 33/1a4. OK 05, OK 06,
JladopaTopHble padoThl OK 07, IIK 4.2
IIpakTHyecKue 3aHATHS
1. | [IpaxTryeckas pabora no teme: Lunuaap, ero cocrapusgonye. CeyeHne NUIMHAPA
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 7.10 Konyc, ero ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE OK 01, OK 02,
cocrapiasiomue. Ceuenue 1. | Konyc u ero anemenTsl. CeueHne KoHyca (IapauieIbHOE OCHOBAaHHIO U IIPOXOIAIIee Yepe3 BEPIIUHY), OK 03, OK 04,
KOHYycCa KOHHYECKHE cedeHHs. Pa3BepTKa KoHyca OK 05, OK 06,
JlabopaTopHble padoThl OK 07, IIK 4.2
IIpakTHYecKHe 3aHATHS
1. | IlpaxTraeckas pabora mo teme: Konyc, ero cocrapisronue. CedeHne KoHyca. Pemenne npodeccrnoHanbHO-
OPHUEHTHPOBAHHBIX 3a/1a4.
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 7.11 YceueHHBII IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IePKaAHNE OK 01, OK 02,
KkoHyc. Ceyenne 1. I Yceuennslii koHyc. Ero obpasyromas i BeicoTa. CedeHne yceueHHOTO KOHyca OK 03, OK 04,
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yCe4eHHOr0 KOHYyca

JlaGopaTopHble paGoThI

OK 05, OK 06,

IpakTnyeckne 3aHATHSA OK 07, IIK 4.2
1. | IpakTudeckas pabota mo Teme: YcedeHHBIH KoHyC. CedeHne yceueHHOTro KoHyca. Pemenne npodeccrnoHantsHo-
OpPHEHTHPOBAHHBIX 33/1a4.
KonTpoJsbHas paGora
CamocTosiTeJIbHAS pat0Ta 00yYAIIUXCS
Tema 7.12 Illap u cepa, IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
HX CEYEHHUS 1. | [ITap u chepa. Bzanmuoe pacnonoxkenue cdepsl u miockoctu. CeueHue mapa, chepsl OK 03, OK 04,
JIaGopaTopHbIe paboTHI OK 05, OK 06,
IpakTHYecKHe 3aHATHS OK 07, IK 4.2
1. | IlpakTraeckas pabota no teme: llap u cdepa, nx ceuenns. Pemenne npopeccnoHanrbHO-OPUECHTUPOBAHHBIX
3ajad.
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4Yarouxcst
Tema 7.13 IlonsiTue 06 IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE COJIEPAKAHNE OK 01, OK 02,
o0beMme Tes1a. OTHOLIEHUE 1. | IlonsTre 06 oObeme Tena. OOBEM KyOa U PSIMOYTroJpHOTO Napasuenenunena. O6beM MPU3MBbI U LMITHHIpA. OK 03, OK 04,
00beMOB MOJ00OHBIX TeJl OrHomenne 06HEMOB MOAOOHBIX Tell. ['€OMETPUYECKHUI CMBICIT ONIPEAEIUTENs 3-T0 nopsaka. Pemenue OK 05, OK 06,
npodeccHoOHATbHO-OPUCHTHPOBAHHBIX 3a]1a4. OK 07, IIK 4.2.
JlaGopaTopHble paGoThI
IIpakTHyeckue 3aHATHSA
KontpoJsbHas padora
CamocrosiTeJibHAsE pa00oTa 00y4AOUIUXCH
Tema 7.14 O0beMbl 1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHUe OK 01, OK 02,
IUIOLIA/IY NOBEPXHOCTeM 1. | O0wembl mupaMusl ¥ kKoHyca. O0bpeM mapa. [lmomanm moBepXHOCTEH Tl OK 03, OK 04,
TeJ JlaGopaTopubie padoThI OK 05, OK 06,
IpakTHYecKue 3aHATHS OK 07, IIK 4.2.
1. | IlpaxkTnueckas padota o reme: OOBEMBI U IIIOMIAIU ITOBEpXHOCTEH Ten. Pemenne npogeccnoHambHo-
OpPHEHTHPOBAHHBIX 33/1a4.
KontpoJsbHas padora
CamocrosiTejibHAsE pa00oTa 00y4AOUIUXCH
Tema 7.15 KomOnnanuu IpodeccHoHATBEHO-OPHEHTHPOBAHHOE COJICPAKAHNE OK 01, OK 02,
MHOI'OI'PAHHUKOB U TeJl 1. | KomOnHanmu reomerpudeckux tein. Penrenne npogeccnoHallbHO-OpUEHTHPOBAHHBIX 33/1a4. OK 03, OK 04,
BpaleHust JlaGopaTopHbie pagoThI OK 05, OK 06,
IIpakTHyeckue 3aHATHS OK 07, IIK 4.2
KonTpoabsHnas pabora
CamocrosiTe1bHast padoTa 00y4alouxcst
Tema 7.16 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKaHNe OK 01, OK 02,
I'eomeTpuueckne 1. | Hcnonp30BaHre KOMOWHALIMI MHOTOTPaHHHUKOB U TEJI BPAIlEHHs B TPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a49aX OK 03, OK 04,
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KOMOMHAIMHY HA npakTuke | 2. | OOBEMBI U TIOMAIN TTOBEPXHOCTH MHOTOTPAaHHHUKOB ¥ TN BpalleHus. Pemenne mpogeccnonaibHo- OK 05, OK 06,
OPHEHTHUPOBAHHBIX 3ajad. OK 07, [IK 4.2
JlaGopaTopHbie padoThI
IIpakTHyeckue 3aHATHSA
KonTpoabHas pabora
CamocTosiTesIbHAs1 paboTa 00y4aromMxcst
Paznea 8. IlepBooOpa3Hasi GyHKUMH, ee IPUMEHEHHE
Tema 8.1 IlepBooOpa3nast Copep:xanue OK 01, OK 02,
¢ynxmun. IIpaBuna 1. | 3amaua 0 BOCCTaHOBJIEHUH 3aKOHA JIBUKEHUS 110 U3BECTHOM cKopocTH. [IoHATHE HHTETpUPOBaHUSL. OK 03, OK 04,
HAXOKICHHUS O3HaKoMIIeHME C TIOHATHEM UHTErpaia U IepBoodpasHoii ais ¢pyukuuu y=f(X). OK 05, OK 06,
nepBoodPasHbIX 2. | Pemenue 3a1a4 Ha CBA3b NEPBOOOPA3HOI M €€ MPOM3BOAHOM, BEIYUCIIEHHE TIEPBOOOPA3ZHON /IS JAaHHOM OK 07
¢ynkiyn. Tabnuma hopMya Juisd HaX0KJeHHUsI TepBooOpas3HbIX. M3ydeHne npaBuia BEIYUCICHHS IEPBOOOpa3HOH
JlaGopaTopHble paGoThI
IIpakTHYecKue 3aHATHUS
1. | [TpakTudeckas padora o Teme: IlepBooOpasHas GyHKITIH
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Tema 8.2 [lnomansb ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
KPHMBOJIMHEHOH 1. | 3amaum, mpuBOASIINE K TOHATHIO ONPEACIICHHOTO HHTETpala - O BEIYUCICHUH IO KPUBOIMHEHHOM OK 03, OK 04,
Tpaneuuun. Popmyaa Tpaneluu, O MePeMeIIeHUN TOYKH. OK 05, OK 06,
Herorona - JleiOnuua 2. | IonsTye onpeneaéHHOro uuTerpana. I'eoMeTprueckuii 1 GU3MUECKUH CMBICIT OIIPEAEIEHHOI0 UHTErPaIa. OK 07, IK 4.2
®opmyna Herorona— JlefiOHUIIA
JlabopaTopHble padoThI
IIpakTHyeckue 3aHATHSA
1. | IlpakTnueckas pabota no teme: [nomans kpuBoIMHEHHOH Tpanenuu. Permenne npodeccnonambHO-
OpPHEHTHPOBAHHBIX 33/1a4.
KontpoJsbHas padora
CamocrosiTejibHAsE pa00oTa 00y4AOUIUXCH
Tema 8.3 Coaep:xanue OK 01, OK 02,
HeonpenesieHHblii 1 1. | [ToHsiTHE HEONPEEIEHHOr0 HHTErpajia OK 03, OK 04,
onpeaeIeHHBII JlaGopaTopHbie paGoThI OK 05, OK 06,
HHTErpajbl IIpakTHyeckue 3aHATHSA OK 07
1. | Hpaxruueckas paGora mo Teme: Heonpe/ie/eHHbIN 1 ONPe/IeeHHbIH HHTErpaIbl
KonTpoabsHnas pabora
CamocrosiTe1bHast padoTa 00y4alouXCcs
Tema 8.4 Ilousitue 06 Coaep:xanue OK 01, OK 02,
onpejaejeHHOM HHTerpajge | 1. | I'eoMeTpHyYECKHI CMBICIT OIPEIEIEHHOTO HHTErpaa OK 03, OK 04,
KaK MJIomaan OK 05, OK 06,

JlaGopaTopHbie paGoThI
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KpuBoJsnHeiiHo# Tpaneuun | [IpakTuyeckue 3aHATHSA OK 07
KonTpoJsbHas paGora
CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS
Tema 8.5 OnpeneneHnsiii IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
HHTErpaJj B :KU3HU 1. | F'eomeTpHyecKHii CMBICI ompeeieHHoro naTerpana. @opmyna HeroToHa - JleliOHuIIA. OK 03, OK 04,
2. | Pemenue 3a1a4 Ha IpUMEHEHHE MHTErPaia IS BEIYMCIEHHs (PU3MYECKUX BEIMYMH U IIowmaiei. Pemenue OK 05, OK 06,
npo(ecCHOHATEHO-OPHEHTHPOBAHHEIX 3a/a4. OK 07, IIK 4.2
JlaGopaTopHble paGoThI
IIpakTHYecKue 3aHATHS
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4alomuxcs
Tema 8.6. [leppoodpaznasi | IlpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IePIKaHUe OK 01, OK 02,
(yHkuMH, ee NpUMEHeHUe 1. | [lepBooOpasnas ¢pyrkuun. [IpaBruia HaxoxAeHNUS TepBooOpa3HbIX. Ee mpuMeHeHne OK 03, OK 04,
JladopaTopHbie padoThl OK 05, OK 06,
IpakTHYecKHe 3aHATHS OK 07, IIK 4.2.
1. | IpakTugeckas pabota mo Teme: [lepBooOpasHas GpyHKIHH, ee mpuMeHeHne. Pemenne npodeccnoHarbHO-
OpPHUCHTHUPOBAHHLIX 3aJ1a4.
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Pa3gen 9. Crenenu u kopHu. CteneHHasi pyHKuus
Tema 9.1 Crenennas Coaep:xanue OK 01, OK 02,
(yHkus, ee cBoiicTBa 1. | IousTie KOpHs N-0if CTENeH: U3 AeHCTBUTEIBHOTO Yrcia. OyHKIMH y = NjX uX cBoicTBa u rpaduku. CBoiicTBa OK 03, OK 04,
KOPHsI N-0ii CTeNeHH OK 05, OK 06,
JladopaTopHble padoThl OK 07
IIpakTHYecKne 3aHATHS
1. | IIpakTyeckas pabora o teme: CteneHHast QyHKITHS
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 9.2 [IpeodpazoBanue | IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
BbIpa:KeHHW# ¢ KopHsiMu N- | 1 I [Ipeobpa3oBaHue HPPAITMOHAIBHBIX BBIPAKEHUI OK 03, OK 04,
oii creneHn JlaGopaTopHbie padoThI OK 05, OK 06,
IIpakTHyeckne 3aHATHSA OK 07,
1. | IIpakTrgeckas pabora mo Teme: IIpeoGpazoBanne BEIpaKEHHUH ¢ KOPHIMHU N- o creneHu. Pemenne IIK 4.2
podecCHOHAILHO-OPUEHTUPOBAHHBIX 3a/1a4.
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 9.3 CroiicTBa ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE OK 01, OK 02,
CTeNeHM ¢ pallMOHAJbHBIM | 1. I [ToHsATHE CTENIEHHU C JIOOBIM palMOHAIBHBIM MOoKa3aTeneM. CTeneHHbIe PYHKINHI, UX CBOWCTBA M rpaduKu OK 03, OK 04,
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| JlaGopaTopHbie padoThl OK 05, OK 06,
JIeHCTBUTEIbHBIM IpakTnyeckne 3aHATHSA OK 07, IIK 4.2.
NoKa3aTeJIsIMU 1. | [Ipaktudeckas padora no teme: Crenennple GyHKIHK. Pemenue npodeccnoHaIbHO-OpUSHTHPOBAHHBIX 3a/1a4.
KonTpoJsbHas paGora
CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS
Tema 9.4 Pemienne IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
HPPALHOHAJIBHBIX 1. | PaBHOCHIBHOCTH HPpPAllMOHANBHBIX YPABHEHMI U HEpaBEeHCTB. MeToabl MX pemreHus. Pemenne OK 03, OK 04,
YPAaBHEHMIi H HEPABEHCTB MpPpALHOHAILHBIX YPABHEHHI U HEPABEHCTB OK 05, OK 06,
JlaGopaTopHbie padoThI OK 07, IK 4.2
IIpakTHYecKue 3aHATHUS
1. | Perienne uppairioHaIFHBIX YpaBHCHUI M HepaBeHCTB. Pemenne mpodeccrnoHanrsHO-OpHeHTHPOBAHHBIX 3a1a4.
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4aomuxcs
Tema 9.5 Crenenu u ITpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
xopHu. CTeneHHas 1. | OmnpeneneHne CTeNeHHON (GYHKITMH. VICITOJIb30BaHNE €€ CBOWCTB MPH PEIICHUN YpaBHEHUH M HEPABCHCTB OK 03, OK 04,
bynxuus JIaGopaTopHbIe paboTHI OK 05, OK 06,
IpakTHYecKHe 3aHATHS OK 07, IK 4.2
1. | Crenennas @ynkius. Pemenne npodeccrnoHanIsHO-OpHEHTHPOBAHHBIX 3a1a4.
KonTpoJsbHas paGora
CamocTosiTesibHAsE pad0Ta 00yYaOUIUXCS
Pa3gen 10. IToxa3aTtenbHast
bynkuus
Tema 10.1 IToka3areabnast | Coaep:kanue OK 01, OK 02,
dynkuus, ee cBoiicTBa 1. | Crenenb ¢ MPOM3BOJILHBIM JCUCTBUTEIBHBIM MMOKa3aTeaeM. Onpeienenue noka3aTeabHON (QYHKIINH, e¢ CBOMCTBA OK 03, OK 04,
u rpad k. 3HAKOMCTBO € IPUMEHEHHEM MoKa3aTesibHOM (QyHKIMH. Penenne nokasarenbHbIX ypaBHEHUH OK 05
(YHKIMOHAIBHO-TPa(QUUECKHUM METOJIOM
JladopaTopHble padoThl
IIpakTHyecKue 3aHATHS
KonTpoabsHas pabora
CamocTosiTesibHAsI pad0Ta 00y4YaOUIUXCS
Tema 10.2 Pemenue IpodeccHoHATBLHO-OPMEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
MoKa3aTeJbHbIX 1. | Pemenue nmoka3aTelbHBIX ypaBHEHUH METOJIOM ypaBHUBAHUS MTOKA3aTENeH, METOJIOM BBEJICHUS HOBOM OK 03, OK 04,
YPABHEHMIl U HEPABEHCTB IepeMEeHHOH, (YHKIMOHAIBHO-TpaQHIeCKIM MeToIoM. Perrenne moka3aTeIbHbIX HEpaBEHCTB OK 05, IIK 4.2

JlabopaTopHble padoThl

HpaKTuquKne 3AHATHHA

1. | IlpakTrueckas paboTa 1Mo Teme: Pemenne mokasaTenbHBIX YpaBHEHUI 1 HEPaBEHCTB. PereHne
npodeccnoHaATbHO-OPUEHTUPOBAHHBIX 3a]1a4.

KonTpoabsHas pabora
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CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS
Tema 10.3 Cucrembl IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
NMoKAa3aTeJbHbIX 1. | Pemenne cucteM moka3aTeNIbHBIX YpaBHEHUH OK 03, OK 04,
YPaBHeHHMIH JIaGopaTopHbie pagoThI OK 05, IIK 4.2
IIpakTHYecKue 3aHATHS
1. | IpaxTrdeckas pabora mo Teme: CHCTEMBI TOKa3aTeNbHBIX YpaBHeHNUI. Pemenne npogdeccrnoHambHO-
OPHEHTHPOBAHHBIX 331a4.
KonTpoJsbHas paGora
CamocTosiTeJIbHAS pa00oTa 00yYAIIUXCS
Tema 10.4 Pemienue 3anau. | IlpodeccnonajibHO-OPHEHTHPOBAHHOE CO/IEPKAHHE OK 01, OK 02,
IMokaszaTeabHast GyHKIHAS 1. | Pemrenne noka3aTenbHBIX ypaBHEHHH METOZOM ypaBHUBAHUS MTOKa3aTeNIeH X METOIOM BBEICHHS HOBOM OK 03, OK 04,
nepeMeHHOi. Penienne nokasaTenbHbIX HepaBeHCTB. Penienne npodeccroHanbHO-OpUEHTUPOBAHHBIX 3a/1au. OK 05, IIK 4.2
JladopaTopHble paboThl
IIpakTHYecKHne 3aHATHS
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Pa3gen 11. Jlorapudmel. Jlorapudpmuueckas pyHkuus
Tema 11.1 Jlorapugm Copep:xanue OK 01, OK 02,
yucaa. Jecarnunnii u 1. I Jlorapu¢m uncna. JlecsTHYHBIA 1 HATYpaJIbHBIH JIOTapUQMBIL, YUCIIO € OK 03, OK 04,
HATYPaJIbHBIH JlaGopaTopHbie padoThI OK 05, OK 06,
Jorapu(pmMsl, 4ucII0 € TMpakTHYecKHe 3aHATHS OK 07
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 11.2 CBoiicTBa Coaep:xanue OK 01, OK 02,
Jorapupmos. Onepanus 1. I Caotictga JiorapudmoB. Onepaiys JiorapuMUpOBaHHSL. OK 03, OK 04,
JorapupMuUpoBaHus JladopaTopHble padoThl OK 05, OK 06,
IIpakTHyeckne 3aHATHSA OK 07
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 11.3 IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE CO/IEPAKAHNE OK 01, OK 02,
Jlorapupmuyeckas 1. | Jlorapudmuueckas ¢pyHknus u ee cBoiicTa [lorarue morapudmrdeckoro ypapaeHus. Oneparus OK 03, OK 04,
Ppynkuus, ee cBoiicTBa MTOTCHIIUPOBAHMSI. OK 05, OK 06,
2. | Tpu OCHOBHBIX METO/IA PELIEHHS JOrapU(PMHIECKUX YPABHEHHI: (YHKIMOHAILHO-TPAQUUECKHUI, METO OK 07, IIK 4.2

MIOTEHIIMPOBAHMSI, METOJT BBEJIEHHUsI HOBOW nepeMeHHo. Jlorapudmuieckrue HepaBeHCTBA

JlabopaTopHble padoThl

HpaKTuquKne 3AHATHHA

1. | IlpakTrgeckas pabota mo Teme: Jlorapupmudeckas GyHKIHUS, ee CBOCTBA. Pemenue mpodeccrnonaibHo-
OPHUEHTHPOBAHHBIX 3a/1a4.
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KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

Tema 11.4 Cucrembl Coaep:xanue OK 01, OK 02,
JorapupMuyecKux 1. | AJNTOPHUTM pelIeHUs] CUCTEMbI YpaBHEHHH. PaBHOCHIIBHOCTD JIOTAPHU(PMHUICCKUX YPaBHEHUI M HEPABCHCTB OK 03, OK 04,
YPaBHEeHU# JlaGopaTopHbie padoThI OK 05, OK 06,
IpakTHyeckne 3aHATHS OK 07
KonTpoJsbHas paGora
CamocTosiTeJibHAS pat0oTa 00yYAIIUXCS
Tema 11.5 Jlorapu¢pmbl B ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHHE OK 01, OK 02,
NPHUPOAE U TEXHUKE 1. | Tlpumenenue Jorapudma. Jlorapudmudeckas cupaib B npupojie. Ee MaTemaTHueckue CBOMCTBA OK 03, OK 04,
2. | Jlorapudpmmyeckas pyHKIms. Pemmenne mpocTedmmx JorapugMudeckix ypaBHeHui. Pemenne OK 05, OK 06,
npo()eCcCHOHAILHO-OPHEHTHPOBAHHBIX 3aa4. OK 07
JIaGopaTopHbie paGoThI MK 4.2
IIpakTHYecKue 3aHATHS
KonTpoJsbHas paGora
CamocTosiTesibHAs pa6oTa 00y4aomuxcs
Paznea 12. MHo:xecTBa. Jj1eMeHThI Teopuu rpagos
Tema 12.1 MuoxkecTBa ITpodeccHoHaNTbHO-OPHUEHTHPOBAHHOE CO/IePKAHHE OK 01, OK 02,
1. | [onsrue muOXecTBa. [TogMHOKecTBO. Omeparuu ¢ MHOkecTBaMHu. PerreHne npodeccrnoHambHO- OK 03, OK 04,
OPHEHTUPOBAHHBIX 3ajad. OK 05, OK 07,
JladopaTopHble padoThl K 4.2
IIpakTHYecKne 3aHATHS
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 12.2 Onepanuu ¢ Coaep:xanue OK 01, OK 02,
MHOKECTBaAaMH 1. I Onepanyu ¢ MHOKECTBaMU. Pelienne npukiIaHpIX 3a1a4y OK 03, OK 04,
JladopaTopHble padoThl OK 05, OK 07
IIpakTHYecKne 3aHATHS
1. | [IpaxTryeckas pabora o teme: Onepanuu ¢ MHOXKECTBAMHU
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 12.3 I'padbr IpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE OK 01, OK 02,
1. | Housrue rpada. Ces3HBIHN rpad), 1epeBo, HUKI rpad Ha INIOCKOCTH OK 03, OK 04,
2. | Onepanuu ¢ MHOKecTBaMU. ONMCaHKE PEATLHBIX CUTYAIUH ¢ HOMOIIBI0 MHOKECTB. [[puMeHeHue rpadoB K OK 05, OK 07
peleHuo 3aj1a4. Perenue npodeccHoHaIbHO-OPUEHTUPOBAHHBIX 33/1a4. 1K 4.2

JladopaTopHble padoThl

HpaKTuquKne 3AHATHHA

KonTpoabsHas pabora
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CamocTosiTeJIbHAS pat0oTa 00yYAIIUXCS

Pa3nen 13. DiaemMeHTHI

KOMOMHATOPHKH,
CTATHCTHKHU U TEOPHH
BEPOSITHOCTEI
Tema 13.1 OcHOBHBIE IIpogeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/IEPKaHHE OK 01, OK 02,
NMOHATHSA KOMONMHaTOpuKH | 1. | [lepecraHoBKH, pa3MeneHus], couetanusi. Pemenne npogeccuoHaaIbHO-OpHEHTHPOBAHHBIX 3a/1a4. OK 03, OK 04,
JlaGopaTopHble paGoThI OK 05, OK 07,
IIpakTHYecKHe 3aHATHS MK 4.2.
KonTpoabsHas pabora
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Tema 13.2 IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE COJIEPAKAHNE OK 01, OK 02,
CoObITHE, BepOSITHOCTH 1. | CoBMecTHbBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHI. Y CIIOBHAsI BEPOSITHOCTS. OK 03, OK 04,
co0bITHA. C10:KeHHe H 3aBuCHMBIE M He3aBUCHMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH IPOHU3BECHUS COOBITHH. OK 05, OK 07,
YMHOKEeHHE BEPOSITHOCTEN | JlaGopaTopHbie paGoThI 1K 4.2
IIpakTHYecKHne 3aHATHS
1. | INpakTnueckas pabota no reme: CoObITHE, BEPOATHOCTH COOBITHA. CIIOXKEHUE U YMHOKEHHE BEPOSITHOCTEH.
Pemenne npogeccronaabHO-OpHEHTHPOBAHHBIX 33/1a4.
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 13.3 BepositHocth B | IIpodheccuoHa/ILHO-OPUEHTHPOBAHHOE CO/IEP:KaAHNE OK 01, OK 02,
npogeccuoHaIbHbIX 1. | OTHOCHUTENbHAS YacTOTa COOBITHUS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTUCTHUECKOE OMPEIETICHIE BEPOSITHOCTH. OK 03, OK 04,
3ajaygax OrieHKa BEPOSTHOCTH COOBITHSI OK 05, OK 07
JladopaTopHble padoThl IIK 4.2
IIpakTHYecKne 3aHATHS
1. | [TpaxTryeckas pabora 1o Teme: BeposiTHOCTh B MpodecCHOHAIBHBIX 3a/1a4aXx.
KonTpoabsHas pabora
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Tema 13.4 [IuckperHas IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNE OK 01, OK 02,
ciaydaiiHas BeJIUYMHA, 1. | Buasl ciydaiineix BeauunH. OnpesieieHue TUCKPETHOU CIIydailHON BEeMUWHBL. 3aKOH pacnpeaeeHus OK 03, OK 04,
3aKOH ee pacmpeaeTeHus JMICKPETHOM CIy4YallHOW BeMYHHEL. Ee 4HCI0BbIe XapakTepucTUKU. Penerne npodeccnoHanbHO- OK 05, OK 07,
OPHMEHTUPOBAHHBIX 3a/a4. IIK 4.2.
JlaGopaTopHbie paGoThI
IIpakTHyeckue 3aHATHSA
KonTpoabsnas pabora
CamocrosiTe1bHast padoTa 00y4YaloIuXCs
Tema 13.5 3agaun IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNe OK 01, OK 02,
MATEeMATHYeCKOM 1. | Bapuaunonnstii psin. I[loauron gactoT u rucrorpamMa. CTaTHCTHYECKHE XapaKTEPUCTHKH psijia HaOII01aeMbIX OK 03, OK 04,
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CTAaTHCTHKH

| manmbix

OK 05, OK 07,

JlaGopaTopHble paGoThI

IIK 4.2

IIpakTHYecKue 3aHATHS

1. | IlpakTrdeckast paboTa o TeMe: MaTeMaTHIeCcKas CTaTUCTHKA. Penenne npodeccrnoHanbHO-OpHEHTHPOBAHHbIX

3aaad.

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0Ta 00yYAIIUXCS

Tema 13.6 CocraBienue
TA0INI U TUArpaMM Ha
NMpaKTHKE

ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

1. | epBuunas o6paboTKa cTaTHCTHIECKUX JaHHBIX. [ padmueckoe nx npeacrasieHne. HaxoxneHne cpegHnx
XapaKTePUCTHK, HAOIFOTaCMbBIX JAHHBIX

2. | DnemenThl KOMOMHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHA. CIIOXKEHUE U YMHOKEHUE BEPOSITHOCTEH.
Pemenne npogeccroHaabHO-OpHEHTHPOBAHHBIX 33/1a4.

4 OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07,
IIK 4.2.

JladopaTopHble padoThl

HpaKTuquKne 3AaHATHHA

KonTpoabsHas pabora

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst

Pa3gen 14. YpaBHeHHsl M HepaBeHCTBa

Tema 14.1
PaBHOCHIBHOCTH
YPaBHEHMI1 M HEPABEHCTB.
OO0uue MeToabI peleHus

HpO(l)eCCl/IOHaJILHO-OpPIeHTHpOBaHl—[OB cojaepkaHue

1. | PaBHOCUNBHOCTE ypaBHEHUI U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMbI PaBHOCHIBHBIX EPEX0Aax B
YPAaBHEHHUSX U HEPABEHCTBAX.

2. | OOume MeTOIbI pellieHNs] YPaBHEHHUIL: epexo/] OT paBeHCTBa (QDYHKIHUI K paBEHCTBY apryMEHTOB JJIs
MOHOTOHHBIX (DYHKIIMH, METOJI Pa3JI0KEHUS Ha MHOXHTEIH, METO/I BBEICHUSI HOBOW IIEPEMEHHOM,
¢dyHKIMOHANBHO-Tpaduueckuii MeToi. Pemenune npodeccroHanbHO-OpUEHTUPOBAHHBIX 3a/1a4.

4 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 4.2

JladopaTopHble padoThl

HpaKTuquKne 3AHATHHA

KonTpoabsHas pabora

CamocTosiTesibHAsI pat0oTa 00y4YaOUIUXCS

Tema 14.2 I'padpuyecknii
MeTOJ pelieHus
YPaBHEHHi, HEPABEHCTB

Coaep:xanue

1. | OGure MeTobl pelleHNs] HEPABEHCTB: MePeX0/l OT CPABHEHUS 3HAUCHHUI (YHKIMH K CPABHEHUIO 3HAYCHUI
apryMeHTOB Ul MOHOTOHHBIX (DYHKIIMH, METO MHTEPBAJIOB, (DYHKIIMOHAIEHO-TpaguIecKuii MeTo.
I'paduueckuii MeTo] pellieHus] ypaBHEHHH 1 HEPaBEHCTB

2 OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

JlaGopaTopHbie paGoThI

IIpakTHyeckue 3aHATHSA

1. | Npaxruueckas paGora mo Teme: [ padMuecKHii METO1 PeIlIeHHs YPABHEHHIl, HEPABCHCTB

KonTpoabsnas pabora

CamocrosiTe1bHast padoTa 00y4YaloIuXCs

Tema 14.3 YpaBHeHHs H
HEPABEHCTBA C MOAYJIEM

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKaAHNe

1. | Oupenenenne Moy, PackpsiTie Moayiisi 1o onpejenennio. [pocTeiiliie ypaBHEHHs i HEPABEHCTBA C

2 OK 01, OK 02,
OK 03, OK 04,
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| MoxyneM. [TpuMeHeHrne paBHOCHIIBHBIX IIEPEX0/I0B B ONPEISICHHBIX THIIAX YPaBHEHUHA U HEPABCHCTB C MOYJIEM

JlaGopaTopHbie padoThl

IIpakTHYecKue 3aHATHS

1. | IIpakTrdeckas pabota 1mo Teme: YpaBHEHHUS M HEPAaBEHCTBA ¢ MOAYJIeM. Pemenne npodeccrnoHanbHO-
OPHEHTHPOBAHHBIX 331a4.

KonTpoJsbHas paGora

CamocTosiTeJIbHAS pat0Ta 00yYAIIUXCS

OK 05, OK 06,
OK 07, IIK 4.2

Tema 14.4 YpaBHeHHSA H ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
HEePaBeHCTBa ¢ 1. | 3makomcTBO ¢ mapamerpoM. [Ipocreiimie ypaBHEeHHS U HEpaBEHCTBA ¢ mapameTpoM. OOIIIe METOAbI peIIeHHS
napamMeTpamMu ypaBHEHHH. YpaBHEHUsI U HEPABEHCTBA C MOJYJIEM M C apaMeTpaMu

JladopaTopHble paboThl

HpaKTuquKne 3aAHATHHA

1. | IlpakTryeckas paboTa no TeMe: YpaBHEHUs U HEPABEHCTBA C mapamerpamu. Pemenne npodeccruoHanbHo-
OpUEHTHPOBAHHBIX 3a7a4.

KonTpoabsHas pabora

CamocTosiTeJibHAsI pad0oTa 00y4aOUIUXCH

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 4.2.

KoncyabTanus:

HpOMe?KyTO‘IHaﬁ arrecranus:

Bcero:

340

TemaTuka HHAUBUAYAJIBHBIX ITPOCKTOB:

HBoeoeNooR~wbE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

BexTops!l B IpocTpaHcTBe

Bcee 3aragku u npumenenne byteuiku Kreitna.

I'eomerpuueckue (OpMBI B HICKYCCTBE.

I'eomerpust JIo6aueBCKOro Kak MpUMep aKCHOMaTHYECKOH TEOPHH.

I'pader n nx ucronbp3oBaHue

I'padbr m X NpUMEHEeHNE B apXUTEKTYpe.

EcTp nu ¢pm3udecknii CMBICT B IPOU3BOIHON U IEPBOOOPa3HOIT?

3aragku L{uxaouasl.

3aragouHble rpaduKu

3araouHbIil MEpP QpaKTaIoB

3amaun MeXaHMYEeCKOT0 IMPONUCXOKICHHS (TEOMETPHUS Mace, SKCTPEMaIbHBIC 3a1a4H).
3HAKOMCTBO C rpadamMu

WHTerpan u ero mpuMeHEeHNE B )KU3HHU YEJIOBEKa.

Vcnonp30Banue u npuMeHeHne TudepeHIaIbHbIX YPaBHSHUH.

Vcnonp30BaHue MaTPUI] TP PEIICHHH YKOHOMUYECKHX 3a/1a4.

HccrnenoBanue neHTs MEOMyca 1 €€ CBOMCTB: TOMOJIOTHYECKUH Kypbe3 WIH YIUBUTEIHHOE OTKPHITHE B MUPE HAyKH?
KommnekcHsle uncia 1 ux posb B MaTeMaTHKe

Jluct MeOuyca - yIUBUTEIBHBIH OOBEKT HCCIICIOBAHMUSL.

Jlorapupmudeckast pyHKIUS ¥ ee NPUMEHEHHE B KHM3HHU YeJIOBEKa.
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20. Marudeckre KBaJpaThl

21. Maremaruka B apxutekrype. [lnaronoBsl Tena. CHMMETpPHUS 1 TAPMOHUSI OKPYIKAIOIIETO MUPA.
22. Maremaruka Ha IaXMaTHOM JOCKE.

23. Maremarrueckas JOTUKa U €€ JOCTHKEHUS.

24. MareMaTH4YCCKHE PACCYKICHUS U JJOKA3aTeIbCTBA B MATCMATHKE.

25. Martpuua u ee IpUMEHEHHE.

26. Matpuunas anredpa B 9KOHOMHUKE.

27. Metoa MaTeMaTHYCCKOW MHIYKIIMA U €r0 IIPUMCHCHUE.

28. Mertoapl pemeHns UTPOBBIX 3a1a4.

29. MeTobl pelieH s TOKa3aTeNbHbIX YPABHEHUI 1 HEPABEHCTB (JI0rapu(pMUIECKUX, HPPAIMOHATBHBIX, TPUTOHOMETPUUECKHX ).
30. Meroabl pelicHust YpaBHEHNI M HEPaBEHCTB C IIAPaMETPOM.

[TpakTHKO-OPHUEHTUPOBAHHOCTH cocTaBisieT He MeHee 40%.
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3. YCJIOBUSA PEAJIN3ALIUU PABOYEM ITPOT'PAMMBI YUYEBHOM
JANCHOUIIJINHBI

3.1. TpeGoBaHuss K MHHUMAJIBHOMY MATEPHAJTbHO-TEXHUYECKOMY
odecreyeHnI0

Peanuzamus nmporpaMMbl JUCHHUIUTMHBI TpeOyeT Hamuuus yuyeOHOro xabuHera
MaTEMaTUKH.

[Tomenienne kabuHETa MaTE€MaTHKU JAOJDKHO YIOBIETBOPATH TPEOOBAHMIM
CaHuTapHO-3MMHIEMUOJOTHYeCKUX mpaBuil 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02)
U OBITh OCHAIEHO THUIOBBIM O0OpPYIOBaHHEM, YyKa3aHHBIM B HACTOSIINX
TpeOOBaHUIX, B TOM YHUCIIE CIECIHAIU3UPOBAHHON y4eOHON MeOelblo U CpelICTBaMU
oOy4eHHs, AOCTaTOYHBIMU JIJIsl BBIOJHEHHS] TpeOOBaHWW K YPOBHIO IMOATOTOBKHU
00yJaroImmxcs.

B kabunere M0KHO OBITH MYJBTUMEIUHHOE O0OpPYJIOBaHUE, MOCPEICTBOM
KOTOPOTO  Y4YaCTHHKM 00pa30BaTENbHOIO Ipoliecca MOTYT IPOCMaTpUBATh
BU3YyaJIbHY0 UH(OPMALIMIO 10 (PU3HKE, CO3aBaTh NPE3EHTALMH, BUI€OMAaTEPUAIIbI U
T.II.

B coctaB yueOHO-METOIUYECKOTO U MAaTEPUATIbHO-TEXHUYECKOTO 00eCIeYeHUs
MporpamMmbl Y4eOHOU AUCIUTUTHHBI « MaTemMaTukay, BXOJISAT:

— MHOTO()YHKIIMOHAJIbHBIN KOMILJIEKC MPENO1aBaTeNs;

— HamBIIHbIE TOCOOUs (KOMIUIEKTHI YU4e€OHBIX TaOJIUII, TJIaKaTOB, MOPTPETOB
BBIJIAIONINXCS YYCHBIX-MaTEMAaTHKOB);

— uH(}pOpPMaAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

— DKPaHHO-3BYKOBBIE ITOCOOMS;

— KOMIUIEKT TEXHUYECKOW JTOKyMEHTaluu, B TOM YHCIE Macropra Ha
cpeacTBa 00yueHHs, HHCTPYKIIMHU M0 UX MCIIOIb30BAaHUIO U TEXHUKE 0€30M1aCHOCTH;

— OubnMoTeuHbIN GHOHI.

3.2. UndopmauuonHoe odecrnieyeHue 00y4eHus

IlepeyeHnbs pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcosB,
JAOTOJIHMTEbHOM JIMTePaTyphl.

OCHOBHbBIE€ UCTOYHUKH:

1. bammakoB M.U. Matematuka: yueonuk ans CIIO/ M.U. bammakos. - 2-e
n3a. - MockBa: Akagemust, 2024. - 288 c.

JlomoTHUTE TbHBIE HCTOYHUKH
2. AmumoB IIILA. Anrebpa m Hauana martemaTudeckoro anammza. 10-11
KJIACChl: YYEOHUK JJi1 0011e00pa3oBaT. opraHu3aiuii: 0a30BbId U yriiyOsl. ypoBHU/
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I.A. Amumog [u 1p.]. - 8- 3. - Mocksa: [IpocBemenue, 2020. - 463 c.: ui.

3. Atanacsn JI.C. I'eometpusi. 10-11 xmaccel: yueOHUK 11 0011€00pa3oBar.
opranuzanuii: 6a3oBbiil U yriyoneHusid ypouu/ JI.C. Atanacsu [u ap.]. - 8-e u3m. -
Mocksa: [Ipocemienue, 2020. - 288 c.: ui.

NHTEepHET-UCTOYHUKHU:

4. ®enepanbHBIN HEHTP UHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpCOB. Pexxum
noctyna: www.fcior.edu.ru.

5. Axagemuk. CnoBapu u  sHUOMKIonenuu. Pexum — poctyna:
www.dic.academic.ru.

6. Books Gid. DneKTpOHHAs ounoImoTeKa. Pexum  nocryna:
www.booksgid.com.

7. I'mobanteka. ['moOanbHast OMOIMOTEKAa HAYUHBIX pecypcoB. Pexxum goctymna:
www.globalteka.ru.

8. EnuHoe okHO nocTyma K oOpa3oBaTelbHBIM pecypcam. Pexum mocryma:
www.window.edu.ru.

9. JIyumas yueOHast muteparypa. Pexxum noctymna: WWWw.St-books.ru.

10. Poccwuiickuii oOpa3oBaTeiabHbI mopTan. JlocTymHOCTb, KadecTBo,
s dekTuBHOCTD. Peskum noctyma: www.school.edu.ru.

11. DnekTpoHHas OubIMoTEeYHas cucteMa. Pexxum moctyma: Www.ru/book.

12. O6pa3zoBatenbHbie pecypcbl UHTepHeta — MartemaTtuka. Pexxum gocryma:
www.alleng.ru/edu/phys.htm.

13. Enunas koJutekius UUGPOBBIX 00pa30oBaTENbHBIX pecypcoB. Pexum
noctymna: www.school-collection.edu.ru.

14. HayuHo-nonynsapHbIi pu3nko-MareMaruueckuii xkypHan «KBant». Pexxum
noctyna: www.kvant.mccme.ru.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM TUCHUATIIMHBI

KOHTpOJIb U OIE€HKa PE3yJIbTaTOB OCBOCHHA AVCHUINIMHBI OCYIICCTBIISACTCA

MpernoaaBaTciiIcM B ITPOUCCCC IMPOBCACHUSA IMPAKTUICCKUX SaHHTHﬁ, TCCTUPOBAHUA, a

TaK>XC BBIIIOJIHCHUA O6yanOH.II/IMI/IC$I HHAWBUIYAJIbHBIX BaHaHHﬁ.

KoMnerenuun

Tema

@DopMbI M METOAbI KOHTPOJISI U OLEHKH
pe3yJIbTaTOB 00yUeHHs

1

2

3

OK 01. BeiGupats criocoOb! pereHus
3a1a4q IpoQecCHOHATBHON
JeATETbHOCTH IPUMEHNTEIBHO K
Pa3INYHBIM KOHTEKCTaM

Tema 1.1-1.6, 2.1-2.5, 3.1-3.4, 4.1-
411,51, 6.1-6.10, 7.1-7.16, 8.1-
8.6,9.1-9.5,10.1-10.4, 11.1-11.5,
12.1-12.3, 13.1-13.6, 14.1-14 4

TectupoBanue

YeTHbli onpoc

MareMaTH4eCKHil TUKTAHT
IIpencraBnenne pe3ynbTaToB
MPaKTHYECKUX PadboOT

BrInonHeHne NpoMeKyTOUHOH aTTeCTalluy

OK 02. Mcnonbp30BaTh COBPEMEHHBIE
CpelCTBa OUCKA, aHAIN3a U
UHTEpIpeTanun nHGopmManum, 1
nH(pOpPMALMOHHBIE TEXHOJIOTHH /IS
BBITOJIHEHUS 3a1a4
poheCCHOHATIBHOM NS TeIbHOCTH

Tema 1.1-1.6, 4.1-4.11,5.1, 6.1-
6.10, 7.1-7.16, 8.1-8.6, 9.1-9.5,

10.1-104, 11.1-11.5, 12.1-12.3,
13.1-13.6, 14.1-14.4

TectupoBanue

YcrHbli onpoc

MaremaTuuecKuil AUKTAHT
[IpencraBnenue pe3ynbTaToB
MPaKTHYECKUX PadboT

BelnosiHEHHE IPOMEKYTOYHOU aTTecTaluu

OK 03. [TnanupoBats u
peau30BBIBATH COOCTBCHHOE
podeCCHOHANBLHOE U INYHOCTHOE
pa3BHUTHE, IPEIPHUHUMATEIBCKYIO
JIEATEIILHOCTD B MPO(ECCHOHATBHON
chepe, UCIOTB30BATH 3HAHUSI 10
(hMHAHCOBOI rPaMOTHOCTH B
PAa3IUYHBIX )KU3HEHHBIX CHTYAIHSIX

Tema 1.1-1.6, 2.1-2.5, 3.1-3.4, 4.1-
411,51, 6.1-6.10, 7.1-7.16, 8.1-
8.6,9.1-9.5,10.1-10.4, 11.1-11.5,
12.1-12.3, 13.1-13.6, 14.1-14 4

TectupoBanue

YcrHbli onpoc

MaTtemMaTH4eCKH TUKTAHT
[IpencraBnenue pe3ynbTaToB
MPaKTUIECKUX padboT

BrinonHeHne npoMexyTOUHON aTTecTaluu

OK 04. D¢pdexruBHO
B3aMMO/IEHICTBOBATh U paboOTaTh B
KOJIJIEKTHBE U KOMaH e

Tema 1.1-1.6, 2.1-2.5, 3.1-3.4, 4.1-
411,51, 6.1-6.10, 7.1-7.16, 8.1-
8.6,9.1-9.5,10.1-10.4, 11.1-11.5,
12.1-12.3, 13.1-13.6, 14.1-14 4

TecTupoBanue

YcTHbli onpoc

MaremaTuueCKuil AUKTAHT
[IpencraBnenue pe3ynbTaToB
MPAaKTUYECKUX paboT

BblnosiHEHNE IPOMEKYTOYHOU aTTeCcTaluu

OK 05. OcymiecTBIATh YCTHYIO U
MMUCHMEHHYI0 KOMMYHHUKAIIHIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yuetom
0COOEHHOCTEN COIMAILHOTO U
KYJBTYpHOTO KOHTEKCTA

Tema 1.1-1.6,4.1-4.11, 5.1, 6.1-
6.10, 7.1-7.16, 8.1-8.6, 9.1-9.5,

10.1-10.4, 11.1-11.5, 12.1-12.3,
13.1-13.6, 14.1-14.4

TectupoBanue

YcTHbll onpoc

MaTtemaTHYeCKHI TUKTAHT
[IpencraBnenue pe3ynbTaToB
MPaKTUIECKUX padboT

BrinonHenue npomMexyTOUHON aTTecTaluu

OK 06. ITposiBAsATH rpaskJaHCKO-
MATPUOTHYECKYTO TTO3UIIHIO,
JE€MOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TPaIUIIMOHHBIX O0IIEYETIOBEYECKIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
TapMOHHU3AINH MEKHAIIOHATBHBIX 1
MEXKPEIUTUO3HBIX OTHOLIECHHH,
MIPUMEHSTH CTaHJAPTHI
AHTUKOPPYIIHOHHOTO MOBEACHUS

Tema 1.1-1.6, 4.1-4.11,5.1, 6.1-
6.10, 7.1-7.16, 8.1-8.6, 9.1-9.5,
11.1-11.5, 14.1-14.4

TectupoBanue

YerHbli onpoc

MaremaTuueCcKuil AUKTAHT
[IpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX paboT

BeinonHeHUe NPOMEKYTOUHON aTTecTaluu

OK 07. CopelicTBOBaTh COXpaHEHUIO
OKpY>Karouleil cpeapl,
pecypcocOepexeHuUI0, IPUMEHSTh

Tema 1.1-1.6, 4.1-4.11,5.1, 6.1-
6.10, 7.1-7.16, 8.1-8.6, 9.1-9.5,
11.1-115, 12.1-12.3, 13.1-13.6,

TectupoBanue
VYcTHBIi onpoc
MaremaTuyecKuid AUKTAHT
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3HaHMA 00 M3MEHEHHNH KJINMAaTa,
TIPUHITUITEI OEPEeKITUBOTO
MIPOU3BOJICTBA, 3()(PEKTHBHO
JIEHCTBOBATD B UPE3BBIYAIHBIX
CUTYAIHISIX

14.1-14.4

[IpencraBnenue pe3ynbTaToB
MIPaKTUIECKUX paboT
BeimosiHeHIEe IPOMEKYTOYHOM aTTeCTalluy

[IK 4.2 Omnpenensits pa3MepHbIe
MIPU3HAKK (QUTYPHI YCTOBEKA.

Tema 1.1,1.3,2.1,2.2,2.5,3.1,3.3,
41,71,7.3,7.7,7.16

TectupoBanue

YcrHsli onpoc

MaremMaTH4ecKuil TUKTaHT
[IpencraBneHue pe3yibTaToOB
MIPaKTUIECKUX padboT
BrinonHenue npoMexxyTouHon

aTrrecranmuu
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