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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN TPOI' PAMMBI YYEFHOM
JUCHHUIITINHBI T11.01 MaTtemaTuka

1.1. MecTo AMCHUILINHBI B CTPYKTYPe OCHOBHOH 00pa3oBaTe/IbHOI MPorpaMMsl

Vuebnas mucrumimaa I1/].01 Martemarnka siBaseTcss 00s13aTeIbHON 9acThbIO OCHOBHOM
obpa3zoBatenbHO mporpammbl B cootBercTBUU ¢ ®I'OC CIIO mo 26.02.02 Cymoctpoenue,
YTBEPKICHHBIM NpuKa3oM MuHnuctepcTBa npocsenieHus Poccuiickoit @enepanuu ot 23 HOAOpS
2020 r. Ne 659

VYuebnas qucuumuimHa [1]].01 Martemaruka obGecriednBaeT GopMHpPOBaHUE OOIINX
komrtereH il mo ®I'OC mo crienmansHOcTH 26.02.02 Cynocrpoenne. Ocoboe 3HaueHUE
JTMCUIUTUIMHA UMEET TIPH (OPMHUPOBAHUH

1.2. Heap u niianupyemblie pe3yabTaThl 0CBOCHHUS M CHMIIIMHBI
B pamkax mnporpaMMbl y4eOHOM JUCHMILIMHBI Yy oOyyarommxcs (QOopMUpPYIOTCS

Kon HaumenoBaHue 001IMX KOMIIETEHIIMI 1 IMYHOCTHBIX PE3YIbTaTOB

OK.01 | Beibupare  cnocoObl  pemieHHs  3amad  NpO(ECCHOHATBHOW  JIEATEIBHOCTH
MPUMEHUTEIHFHO K PA3IMYHBIM KOHTEKCTAM

OK.03 | I[ImanmpoBaTh W peaqu30BBIBATH COOCTBEHHOE MPO(ECCHOHATFHOE W JIMYHOCTHOE
pa3BUTHE, NPEIIPUHUMATENBCKYIO JESTeIbHOCTh B IMpodeccHoHaNbHON cdepe,
WCTIONb30BaTh 3HAHHWS MO (PUHAHCOBOW TPAMOTHOCTH B PAa3IMYHBIX >KA3HEHHBIX
CUTYaLUAX

OK.04 | DddexkTrnBHO B3aMMOICHCTBOBATh M pabOTaTh B KOJUIEKTHBE U KOMaH/IE

CIIeyIOIIKe MTPEeIMETHBIE PE3yabTaThl 00yUEHHUS:

Kon [IpenmeTtHbie
OK
3HaHus YMenus
OK 01 31 3HaHME METOJIOB JIOKA3aTeIbCTB, | Y1 BiajeHHe METOJaMH JOKa3aTelILCTB,
OK 03 QITOPUTMOB pEUICHUs] 3aJlay; 3HAHME | AITOPUTMAMM PELICHUS 3a/1ad; YMEHHE
OK 04 OIpEICICHU, aKCUOM U TEOPEM. bopMyIMpOBaTh OINpPEACIICHUS, aKCHOMBI

32 3HaHWE TMOHITHUL:
norapudm gucna;

CTCIICHb 4HMCJIa,

H TCOPCMBI, IIPHUMCHATL HX, IIPOBOIUTH
JAOKAa34aTCJIbHBIC PACCYXKACHHUA B XOJC

333HaHMe  TOHATHS:  PALMOHAJIbHbIC, | PELICHUS 3a/1a4;

uppaloHalibHbIE, HoKa3zaresbHble, | Y2 yMEHHE OINepUpOBaTh MOHATHAMMU:
CTETIEHHBIE, norapu(MHUUECKUe, | CTENEeHb YKCia, JOrapugm yucia; yMeHue
TPUTOHOMETPUYECKHE  YPAaBHEHUS U | BBIIOJHATH BBIYMCICHHE 3HAYCHUH WU
HEPABEHCTBA, UX CUCTEMBI; npeoOpa3oBaHus BBIPAKEHUI co
3 43HaHME NOHATHUSA: PYHKIMS, CTETIEHSAMU U norapupmamu,

HernpepbiBHas GYHKIIMSA, TPOU3BOIHAS,
nepBooOpa3Hasi, onpeeTeHHbIN
WHTETpa;

353HaHue MOHATHUS: pallHOHAIbHAs
GbyHKLMS, TOKa3aTeNnbHas QYHKIUS,
crerneHHast pyHKIMs, JorapupmMuyecKast
(GyHKLUS, TPUTOHOMETPUYECKHE

npeoOpa3oBaHusl JpoOHO-pallMOHATIBHBIX
BBIPAKCHUI;

Y3 yMmeHue omnepupoBarbh IOHATUAMMU:
panuoOHaJIbHBIE, UPpPALMOHAJIBHEIE,
[IOKa3aTelbHbIE, CTEIICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,
Y4 ymenue omnepupoBaTrbh IOHATUAMU:

byHKIMS, HenpepbiBHas  (GyHKIUS,
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¢bynkuuu, oopaTHbie GyHKINHY;

363HaHUE MOHATHUSA: CPETHEE
apupmeTHuecKoe, MeIuana, HanboJbIee
W HAUMCHBIICC 3HAUCHU A, pa3Max,
JMCTIEPCHsl, CTAHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa;

373HaHKeE MOHATHS: CIIy4allHbIM OIBIT U
cllydaifHOe COOBITHE, BEPOSITHOCTD
CIIy4aitHOTO COOBITHS;

383HaHue MOHATHUS: TOUKA, IIpsIMas,
IJIOCKOCTh, TIPOCTPAHCTBO, ABYTPAHHBIH
YTOJ1, CKPEIIUBAIOIIHECS MTPSMBIC,
MapajuIeIbHOCTh U TIEPIICHIUKYISIPHOCTh
MPSIMBIX U INIOCKOCTEH, YrOJI MEXIY
MPSIMBIMH, YTOJI MEXTy TIPSIMOH 1
IJIOCKOCTBIO, YTOJI MEXKTy TIOCKOCTSIMH,
paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH,
pPacCcTOSIHAE MEX Ty IPSMBIMH,
pacCcTOSTHAE MEXTY IIIOCKOCTSIMU;

393HaHMe NOHSATHS: MHOTOTPAHHHUK,
CeueHre MHOTOTPaHHUKA, KyO,
napaiesienure]], Ipu3Ma, MupaMuIa,
¢burypa v MoOBEpXHOCTh BPAIICHHS,
MWIAHAP, KOHYC, map, cepa, CeueHus
(burypsI BpaleHusi, IIOCKOCTb,
Kacarorasicsi cepsl, IIINHIPA, KOHYCa,
TUTOIIA/Th TIOBEPXHOCTH MTUPAMUIBI,
MPHU3MBI, KOHYCA, IWJIHHIPA, TUIOMAIb
ctepsl, 00beM Kyba, IPSAMOYTOJIBHOTO
napauiesienuresia, MupaMuIbl, IPU3MBbI,
WIMHIPA, KOHYCa, [apa;

3103HaHMEe TOHATHS: ABIKECHIE B
MIPOCTPAHCTBE, M0I00HbBIE (PUTYPHI B
MPOCTPAHCTBE;

311 3HaHMe NOHATHS: TPSIMOYTOJIbHAA
cUcCTeMa KOOPAMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE
MIPOU3BENICHUE, YTOJI MEXy BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha 4YHCIIO;

POM3BOJIHAS, nepBooOpasHas,
OTpE/CICHHBI  WHTErpal,  yMEHHUE
HAXOJUTh TPOU3BOJHBIC AIIEMEHTAPHBIX
¢GyHKIMi,  WCHONB3ys  CIIPaBOYHBIC
MaTepHallbl; UCCIeI0BaTh B MPOCTEHIINX
ciydasix (YHKIMM Ha MOHOTOHHOCTb,
HaXOIUTh HaWOOJbIINE W HAMMEHBIIHE
3HaYeHus (yHKOMIA; CTPOUTH Trpaduku
MHOTOYJICHOB c HCTIONIb30BAHUEM
ammapata MaTeMaTH4ecKoro  aHaln3a;
HPUMEHSTh TPOU3BOJHYIO TPH PEIICHUN
3aa4 Ha JIBIKCHHE; pellaTh MPaKTUKO-
OpUEHTHPOBAaHHbBIE 3aa9u Ha
HanOOJIbIINEe W HAWMEHBIINE 3HAYCHHUS,
Ha HaXOXICHHE TYTH, CKOPOCTH H
YCKOPEHUS;

V5 ymeHue onepupoBarb NOHATHSAMU:
panoHaibHas (QYHKIHS, [OKa3aTelbHas
byHKIUA, CTEIeHHas byHK1IAS,
jorapudmuueckas byHKIMS,
TPUTOHOMETPHUUECKHE ¢byHKIMH,
oOpatHble (DYHKIMHM; yMEHHE CTPOUTH
rpaduxu H3y4YEHHBIX byHKIUH,

UCIO0JIb30BaTh TIpa@UKUd TpU HU3YUEHHUH
IPOLECCOB W 3aBUCUMOCTEH,  MpH
pellleHny 3aJady U3 JPYTrux Yy4eOHbBIX
MPEeIMETOB U 3aJa4 U3 pPealbHOM JKU3HH;
BbIpaXKaTh  (QopMylnaMu  3aBUCHMOCTH
MEX/1y BEJINYMHAMU;

Y6 ymeHue pemiatb TEKCTOBBIC 3a7adyu
pa3HbIX THUIOB (B TOM 4YHCJIE Ha
MPOLEHTHI, I0JIM M YacTH, Ha JIBIKEHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT,
HAJIOTH, 3a/la4d U3 O0JIaCTH YIpaBJICHUS
JUYHBIMH M CEMEWHBIMH (DMHAHCAMH);

COCTaBJIATH BBIPAXKCHH, YpaBHCHUA,
HCPAaBCHCTBA U UX CUCTEMBbI 110 YCIIOBHIO
3aJa4u, HCCJIICOOBATh TITOJIY4CHHOC
pEeUICHUC nu OLOCHUBATH

IpaBAONOA00HOCTh PE3YIILTATOB;

Y7 yMmMeHue OmnepuUpoBaTh IMOHATHSIMU:
cpeaHee  apudMeTHUecKoe, MeJuaHa,
HauOoJblllee W HAUMEHbIIee 3HAYCHHUS,
pa3max, aucrepeus, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMeHue
U3BJICKATbh, UHTEPIPETUPOBATH
UHpOpMaAlIMIO,  TPEACTaBICHHYIO B
Tabnaumax, Ha Juarpammax, rpadukax,
OTP@XKAIOUIYI0  CBOWCTBA  peaJbHbIX
NpOIIECCOB M SBJICHUN; TPEACTaBIATH
UHPOpPMALIMIO C TOMOINBIO TaOIUI H
JIMarpaMM; HMcCCeloBaTh CTaTUCTHYECKHE
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JaHHbIE, B TOM YHCJIE C NPUMEHEHUEM
rpa)u4ecKux METOJOB U AIIEKTPOHHBIX
CPEICTB;

VY8 yMmeHue omnepupoBarbh IOHATUSAMU:
CJIyJaiHBIN OMBIT U Clly4aiiHOe cOOBITHE,
BEPOSATHOCTh  CIYy4allHOTO  COOBITHS;
YMEHHE  BBIYUCIATH  BEPOATHOCTH  C
UCTIOJIb30BaHUEM T'paUUECKUX METOIOB;
OPUMEHSATh  (OPMYIBI  CIOXKEHHS U
YMHOXECHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PAKTBI U (HOPMYIIBI TIPU
pEIIeHNH 3a/1a4; OIIEHUBATh BEPOSTHOCTH
pea’dbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyYailHBIMH  BEJIMYMHAMH;  YMEHHUE
NPUBOIUTH MIPUMEPHI MPOSBICHUS 3aKOHA
0ONBPIIMX dYHCENl B TPUPOJHBIX H
0OIIIECTBEHHBIX SIBJIEHUSIX;

Y9 ymeHue omnepupoBarb NOHATHSAMU:

TOYKA, npsimas, IIJIOCKOCTB,
IIPOCTPAHCTBO, JIBYTpPaHHBII yroi,
CKPEIIHBAIOIIHAECS MIpsIMBIE,

NapajuIeIbHOCTh U NMEPHEHAUKYISIPHOCTD
NPSAMBIX W IUIOCKOCTEH, Yol MEXIy
OpSAMBIMM, YroJl MEXAy MNpsAMOH H
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH,
pacCTosiHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue MEX Ty PSMBIMH,
paccTosiHue MEXIy  IUIOCKOCTSIMU;
YMEHHE HCIOJb30BaTh IpPU PELICHUH
3a7jay M3y4eHHble (AKTBI M TEOPEMBI
IUIAHUMETPHH; yMEHHE OLICHUBATb
pasMepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;
V10 ymeHuwe omnepupoBaTh MOHSITUAMM:
MHOTI'OI'PaHHHK, CEY€HHE MHOTOI'PaHHUKA,
KyO, napaenenurnes, pu3Ma,
nupampia, Qurypa U HOBEPXHOCTb
BpalleHus, IUIMHIP, KOHYC, map, chepa,
ceueHHst (Urypbl BpallEHUs, IJIOCKOCTb,
Kacaromasicsi cgepsl, HWIMHIpPA, KOHYCA,
IUIOIAJb  TOBEPXHOCTH  IHPAMMJIBL,
IOpU3MbI, KOHYycCa, LWIMHApA, IUIOLIA/lb
cheprl, 00beM Kyba, MNPSIMOYrOJIbLHOIO
napanjienenunesa, MUpaMubl, HTPU3MBL,
IWIMHApa, KOHyca, I1Iapa; yMEHHUE

I/I306pa)I(aTB MHOT'OI'paHHUKHA n
MOBCPXHOCTU BpalICHHA, UX CCUYCHHUA OT
PYyKH, C IMOMOIIBIO YCPTECIKHBIX

MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB;
YMEHHME paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE DPACIO3HABATh
IIPaBWJIbHBIE MHOTOI'PaHHUKH;

Y11 ymenue omnepupoBaTh MNOHATUSIMU:
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JIBI)KEHHUE B MPOCTPAHCTBE, IOJO0OHBIC
¢urypsl B MpOCTPAHCTBE; HCIIOIH30BAThH
OTHOILICHHE IUIOIIAJCH IOBEPXHOCTEN U
00BeMOB 1MOI0OHBIX (DUTYp TPH PELICHUU
3azad4;

V12 ymeHue BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBl  (IJIMHA, YrOJ, IUJIOIIA[b,
00beM, IUIOIIA/b [IOBEPXHOCTH),
UCTIOJB3YSl  M3YydeHHbE  (OpMYNIBI U
METO/IbI;

V13 ymeHue omnepupoBaTh IMOHATUSAMU:
OpsIMOYTOJIbHAsE ~ CUCTEMa  KOOPJMHAT,
KOOpPJMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJIIPHOE NMPOU3BEICHHE, YTOJl
MEXJy BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEJCHNE BEKTOpa Ha  YHCIIO;
HaXOJAUTh C TOMOMIbIO  M3YYEHHBIX
bopMyn KOOpIMHATHI CEPETUHBI OTPE3Ka,
paccTosiHie MEXTy ABYMs TOUKaMU;

V14 ymenue BuIOMpATh TOJXOSAIINAN
M3YYEHHBII METOJ NJIsl pelleHus 3a7ayu,
pacrno3HaBaTh MareMaTH4eckue (PakTbl U
MaTeMaTHYeCKUe MOJIENH B MPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yMEHue IPUBOANUTH IIPUMEPBI
MAaTeMaTUYECKUX OTKPBITUUA POCCHUMCKOU
Y MUPOBOM MaTEMAaTUYECKON HAYKH

B pamkax mnporpammsl

yueOHOW TUCIUTUIAHBI

y oOydamommuxcs (HOpMUPYIOTCS

CICAYIOUEC JTUIYHOCTHBIC U MCTAITPECAMETHBIC PE3YJIbTAaThL O6yLIGHI/I$I:

O061mue
KOMIIETEHI[U

JImyHOCTHBIE PE3YIbTAThL

MertanpeaMeTHbIE pe3yIbTaThl

OK 01. Bei6up
aTh CIIOCOOBI
pelieHus
3a/a4
npodeccuoHal
bHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIh
HO K
pa3IUYHBIM
KOHTEKCTaM

TOTOBHOCTb K TPYZy, OCO3HAHUE
IIEHHOCTH MacTEPCTBa,
TPYAOTIIO0HE;

TOTOBHOCTH K aKTHBHOM
IEITEILHOCTH TEXHOJIOTHUECKON 1
COITMAIbHOM HAIPABICHHOCTH,
CrOCOOHOCTh HHUIIMUPOBATD,
IJIAHUPOBATh M CAMOCTOSTEIIHHO
BBITIONHSATH TaKyIO JAESTEIbHOCTh
ACTETUYECKOE OTHOIIIEHUE K MHPY,
BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO
U TEXHUYECKOTO TBOPUYECTBA,
criopTa, TpyJa 1 00IIeCTBEHHBIX
OTHOIIICHUIM;

TOTOBHOCTH K CAMOBBIPAKEHHIO B
pa3HBbIX BUJIaX UCKYCCTBA,
CTpeMJICHHE MPOSIBIIATH KaueCTBa
TBOPUYECKOH JIMYHOCTH

CaMOCTOSTEIIBHO (POPMYITHPOBATH U
aKTyaJIM3HuPOBaTh MPOOJIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIECTBECHHBIN
IPHU3HAK WA OCHOBAHUS JUIS
CpaBHEHHMSI, KJIAaCCU(UKAIIUU 1
0000111eHH;

ONPEICIIATD LEIH JICATCIBHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTHIKEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paCCMATPUBAEMBIX
SIBJICHUAX;

CaMOCTOSITENILHO OCYIIECTBIIATh
MO3HABATENBHYIO IEATEIHHOCTb,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a1a41
B 00pa30BaTENIbLHON IEATETHHOCTH U




JKA3HEHHBIX CUTYaLMsIX;
CaMOCTOSITENIBHO COCTAaBJIATH IUJIaH
pelIeHHst MPOOJIEMBI C YYETOM
UMEIOINXCS PECYPCOB, COOCTBEHHBIX
BO3MO’KHOCTEH U IPEIIIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CUTYallUsM;
paciMpsATh paMKH yueOHOTro IpeaMeTa
Ha OCHOBE JINYHBIX NPEATIOYTECHUN;
BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH
MMOCJICICTBUM NEATCILHOCTH;

OK 03.
[InanupoBath
"
peamn30BBIBAT
b COOCTBEHHOE
npodeccuonan
BHOE U
JMYHOCTHO®
pas3BuUTHE,
TIpeIITPHHIMA
TENBCKYIO
JeSITENbHOCTD
B
npodeccuoHat
bHOU cepe,
HCII0JIb30BATh
3HAHMUS 110
(rHaHCOBOM
IrPaMOTHOCTH
B pa3IMYHBIX
KU3HEHHBIX
CUTYaIUIX

CIIOCOOHOCTH OLIEHUBATH CUTYAIHIO
Y IPUHUMATH OCO3HAHHBIC
pelICHHsI, OPUCHTUPYSICH HA
MOPaJILHO-HPaBCTBEHHBIC HOPMBI U
LEHHOCTH;

0CO3HAHHE JIMYHOTO BKJIA/a B
IIOCTPOECHHUE YCTOMYHUBOTO
Oynymuiero;

c(hopMUPOBAaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKU U
00111eCTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TMOJIUKYJIETYPHOM
MUDE;

UHTEpEC K Pa3InIHBIM cepam
po(eCCUOHATILHOM IS TEIILHOCTH,
YMEHHUE COBEpIIaTh OCO3ZHAHHBIN
BBIOOD Oymymieit mpodeccuu u
peann30BBIBaTH COOCTBEHHBIE
YKU3HEHHBIC TUTaHBI

TOTOBHOCTbB U CIIOCOOHOCTbD K
00pa3oBaHUIO0 U CaMOOOPa30BAHUIO
Ha MPOTSHKCHUU BCEU YKU3HU

BJIJICTh HaBBIKaMH y4eOHO-
HCCIIE0BATEIBCKON U IPOEKTHON
NeSITeTbHOCTH, HAaBBIKAMU pa3peIeHHs
npobiem;

OBJIJICHUE BUJIaMH JIEITEITLHOCTH T10
MIOJTY9EeHUI0 HOBOTO 3HAHMUS, €TO
MHTEPIIpETAlNH, TPE0OPa30BaAHUIO U
NPUMEHEHHIO B PA3JIMIHBIX YI€OHBIX
CUTYallUsX, B TOM YHCJIE MIPH
CO3/IaHWU Y4EOHBIX U COIUATBHBIX
MIPOEKTOB;

CTaBUTh U POPMYIHPOBATH
COOCTBEHHBIE 3a1a4H B
00pa30BaTENIbHOM 1eATENBHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh IPUYMHHO-CIICZICTBEHHbBIE
CBSI3M UM aKTyaJIU3UpOBaTh 3a7auy,
BBIJIBUTaTh TUIIOTE3Y €€ PelIeHus,
HAXOAWUTh apTyMEHTHI JJIsi
JIOKAa3aTeNIbCTBA CBOMX YTBEPKACHUM,
3aJaBaTh apaMeTpbl U KPUTEPUHI
pelieHus;

JTaBaTh OLIEHKY HOBBIM CUTYAIHUsIM,
OIICHUBATh MPUOOPETEHHBIH OTIBIT;
pa3pabaThIBaTh IJIaH PEIICHUS
poOJIEMBI C YUETOM aHau3a
UMEIOLTUXCS MaTEPUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;
OCYIIIECTBIISATH IEJICHAIIPABICHHBII
MOMCK MEPEHOCca CPEICTB U CIOCOO0B
JeiicTBUS B MPO(ECCHOHATBHYIO
cpeny;

yYMETh IEPEHOCUTh 3HAHUS B
MO3HABATENBHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEAEATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIaCTel;
BBIJIBUTATh HOBBIE HJIEH, TPEJIaraTh
OpPUTHMHAJIBHBIE TIOJXO/Ibl U PEIICHUS;
CTaBUTH MPOOIEMBI U 331U,




JIOMYCKAFOIIME AJIbTCPHATHBHBIC
pelIeHus;

CaMOCO3HaHUs, BKITIOYAIOIIETO
CHOCOOHOCTh IIOHMUMATH CBOE
IMOIMOHAIBHOE COCTOSIHUE, BUICTh
HAIpaBJICHUS Pa3BUTHS COOCTBEHHOM
YMOLMOHAIBHOU cepbl, OBITH
YBEPEHHBIM B ce0e€;

OK 04. Dddex
THUBHO
B3aHUMO/ICHCTB
OBaThb U
paboTtath B
KOJIJICKTUBEC U
KOMaHJIe

FOTOBHOCTb BECTU COBMECTHYIO
NeSITENIbHOCTh B MHTEpECaX
rpaXkIaHCKOTO 00IIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHHUH B
00111€00pa3oBaTEeIbHON
OpraHu3auu 1 JeTCKO-
FOHOUIIECKUX OpraHU3aIusX;
YMEHHE B3aUMOJICHCTBOBATH C
COIMAJTbHBIMHA WHCTUTYTaMH B
COOTBETCTBUU C MX (YHKIIHSIMH H
Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTAPHOH H
BOJIOHTEPCKOM ACSATEIbHOCTH;
c(hopMUPOBAaHHOCTH
HPaBCTBEHHOI'O CO3HAHUS,
3THUYECKOTO MMOBEACHNUS;

OCYILIECTBIISATh KOMMYHUKAIIUU BO
BceX cdepax KHU3HH;

pacrio3HaBaTh HeBepOAJIbHBIE CPEICTBA
0011eHNs, TOHUMATh 3HaUYEeHUE
COIIMAJIbHBIX 3HAKOB, PACIIO3HABATh
MPEIMTOCHITKY KOH(PINKTHBIX
CUTYaITU{ ¥ CMATr4aTh KOH(DIUKTHI;
apryMeHTHPOBAHHO BECTH JIHAJIOT,
YMETh CMSATYaTh KOH(DIUKTHBIC
CUTYaITUH;

JIeJ1aTh OCO3HAHHBIHN BBHIOOD,
apryMeHTHPOBATh €ro, Opathb
OTBETCTBEHHOCTb 32 PEIICHHUE;
OTICHUBATh MMPUOOPETECHHBIH OTIBIT;
Croco0CTBOBaTh (POPMUPOBAHUIO U
MPOSBIICHUIO IIUPOKOH SPYIULIUU B
pa3HbIX 00JaCTIX 3HAHUH, IOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIBHBIN U
KYJbTYPHBIH YPOBEHB;

JTaBaTh OLIEHKY HOBBIM CUTYAIHUsIM,
BHOCHUTbH KOPPEKTHBBI B JIESITEILHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISM;

BJIa/IETh HaBbIKAMU MO3HABATEIIbHOM
peduiekcuH Kak 0CO3HAHUS
COBEPIIAEMBIX JICHCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, UX
pe3yabTaTOB U OCHOBAHMIA
UCII0JIb30BaTh MPUEMBI pedaeKcuu ams
OIICHKHU CUTYalluH, BIOOPA BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh PEIICHUS
M0 UX CHIKEHHUIO;

COIIMAIIbHBIX HABBIKOB, BKITFOUAIOITUX
CIIOCOOHOCTH BBICTPANBATh
OTHOUICHHUS C APYTUMHU JIIOJIEMU,

3200 TUTHCSI, IPOSIBIIATH UHTEPEC U
pazpemniaTb KOHQIHUKTHL;

MPUHUMATH Ce0sl, MOHNUMasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;
MPUHUMATh MOTHUBBI U apTyMEHTBI
JIPYTUX JIIOJIEH TIpU aHATH3e
pEe3yNbTaTOB ACATEIHHOCTH;




NPU3HABATH CBOE MPABO U MPABO
JPYrUX Jro/ieil Ha OMMOKH;
pa3BHUBATh CIIOCOOHOCTH IOHUMATh
MUD C MO3UILUH JIPYTOT0 YEJIOBEKa
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2 CTPYKTYPA U COJIEPXKAHUE YUYEBHOU JUCLUATIIIVHBI
2.1. O6beM yueOHOM JUCUUIUIMHBI U BUIBI y4eOHOM paboThI

Bun yae6HO#I paboThI O0Bem yacoB

O6Bem 00pa3zoBaTeIbHOM MPOrpaMMbl YI€OHON AUCIUTLTIHBI 222

B TOM YHCIJIC:

OCHOBHOC COACPIKAHUC

TeOpeTHYeCcKoe 00yueHue 102
MPaKTUYECKHUE 3aHITH 84
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COlepKaHHe, B TOM YHCJIe

TEOpEeTUYECKOe 00ydeHne 6
MPAKTUIECKHUE 3aHATHS 30
CamocrosiTesibHas padoTa 2
KoncyabTanumn 4
JK3aMeH 6

[Ipomexyrounas arrectauus B popme JJPK-1 cemectp, sx3ameHa-2 cemectp
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2.2. TemaTnuyeckuii m1aH u coaepxkanue yueonou nucuumniaunsl [11.01 MATEMATHKA

HanmenoBanue Coneprkanne yaeOHOT0 MaTepraia 1 popMbl OpraHU3alNH JEeTETbHOCTH 00yJatomuxcs O6bem Kozst
pas3zenoB U TeM B yacax KOMITETEHIINH,
(hopMHUpPOBaHHIO
1 2 3 4

Tema 1. Beenenue Coneprkanue yaeOHOTO MaTepHraia OK 01

Maremartuka B TEXHUKE, SKOHOMUKE, HH(POPMAIIIOHHBIX TEXHOIOTHAX ¥ MPAKTHYECKOH AesiTeabHocTH. Llenu u 2 OK 03

3a/1a4u U3y4EeHHs MATEMATUKH B yUPEKIEHUAX CPEIHEr0 MPO(eCcCHOHATLHOrO 00pa30BaHHUS. OK 04
Tema 2.Pa3Burue Coneprkanue yaeOHOTO MaTepHraia OK 01
TIOHSATHS O YHCJIE Llenble ¥ panMoHanbHbIe yucia. JleicTBUTENbHbIE YuCiIa 2 OK 03

[IpubnuxeHHbIC BEIYUCICHUS 2 OK 04

KomruiekcHble uncia 2

ITP Nelllensie u parroHasbHbIe Yrcia. JleicTBuTeNbHbIC Yncna. [IpuOnmkeHHbIe 3HAUCHNS BETMYUHBI U 2

HIOTPELTHOCTH BbIUUCIIeHHH. [IprOinkeHHbIe BBIYHUCICHNUS.

[TPNe2 KOMILIEKCHBIE YKCiIa 2
Tema 3. @ynkuuy, nux | Cozmepkanue yueOGHOro MaTepuana OK 01
cBoiictea ¥ rpaduky | dynkiuu. CBoiicTBa QYHKIIHH. 2 OK 03

OO0nacTp onpeseneHs 1 MHOXECTBO 3HAYCHUIT; rpauK QyHKIMU 2 OK 04

ColicTBa (DyHKIIMU: MOHOTOHHOCTbD, YETHOCTh, HEYETHOCTD, OIPAHUUEHHOCTb, IEPUOANTHOCTD 2

[TPNe3 IMoctpoenue rpadukoB GpyHKIUH, 3aaHHBIX Pa3IMYHBIMK CIIOCOOAMH. 2

ITPNe4 TIpomexyTku Bo3pacTaHUs M yObIBaHMs, HAaHOOJbLIeE U HANMEHbIIEe 3HAYCHUS, TOUKH IKCTpEeMyMa. 2

ITP Ne5 Pemenue 3a1a4 npoecCMOHAIBHOI HAPABJIEHHOCTH 2

CroxHast GyHKIMS (KOMITO3ULIUS). 2

Apudmernueckue onepanuy HaJl yHKIUSMH.

ITPNe6 IMoctpoenue rpadukoB Gpynkuuii. Ytenue rpadukoB yHKIuMi 2

IIP Ne 7 Pemtenue 3aga4 npogeccHOHAJBHOI HANPABJIEHHOCTH 2
Tema 4. Kophu, Conepxanue yu4eOHOTO MaTepHaja OK 01
CTCIICHU U Kophu u crenenu 2 OK 03
norapudMsl [TPNe 8 KopHu HaTypasbHOM CTENIEHU U MX CBOWCTBA 2 OK 04

CreneHu ¢ palioHaJIbHBIMH IIOKA3aTeIMH, MX CBOHCTBA. CTENeHN ¢ IeHCTBUTENBHBIMH MTOKA3aTeNsIMU. 2

[TPNe9 Crenenn ¢ pannoHaIbHBIMU TIOKA3aTEISIMU, UX CBOIcTBa. CBOMCTBA CTENEHHU C ICHCTBUTEIEHBIM 2

ToKa3aTesneM

[ousitue norapucdma. Jlorapudm uucna. 2

OcHOBHOE JIOrapru(MHUUECKOE TOXKIECTBO. 2

ITP Ne 10 Jlorapugm uncna. OcHOBHOE JTorapu(pMUIECcKOe TOXKIECTBO. 2

[1PNel 1 [ecsTnaHBIC M HATYPAIBHBIE JIOTAPHU(PMBL 2

[IpeobOpa3oBanue anredpandecKux BHIPAKEHUH 2
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HanmenoBanue
pa3ziesnoB U TeM

Co;[epn(aHne yqeGHoro MaTepuaia u (bOpMLI OpraHmn3anuu ACATCIbHOCTH 06yanOIIII/IXC$I

O0beM
B 4acax

Konasr
KOMITCTCHITHH,
(hopMHUpPOBaHHIO

[TPNe12 TIpeoOpa3oBanue paliOHAIBHBIX, HPPAIMOHAILHBIX BBIPAKEHHH.
ITPNe13 Tlepexon k HOBOMY OCHOBAHHUIO.

[TPNe14 Crenennsble, moKa3aTenbHbIe, JorapupmMudecKie hyHKINN

IIP NelS Pemrenue 3axa4 npogeccuoHaIbHON HANTPABJICHHOCTH

IIP Ne 16 Pemenue 3axa4 npogeccMoHaIbHON HANTPABJICEHHOCTH

NN DNDDNDN

Tema 5. OcHOBEI
TPUTOHOMETPHU

CozepxaHue yueOHOTO MaTepuaa

Panuannas mepa yria.
BpamaTensHoe 1BHXKEHUE.
CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC yIJia

ITP Ne 17 Cunyc, KOCUHYC, TAaHT€HC M KOTaHTeHC yuciia. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA
[TPNe18 CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTHU JIBYX YIJIOB.
[TPNe19 CuHyc M KOCHHYC JBOMHOTO yIia.

dopmyIbl pUBEIEHNSI.
Pemenue 3a1a4 npogeccuoHaIbHOIN HANIPABJIEHHOCTH

OOpatHble TpUroHoMeTprYeckne QyHKIUH. APKCHHYC, apKKOCUHYC, apKTaHT€HC.
IIpocreiine TPUroHOMETPUYECKUE ypaBHEHUS.
IIpocreiiine TPUroHOMETPUIECKUE HEPABEHCTBA.

ITP Ne20 PernreHue npocTeHmMx TPUTOHOMETPHUUECKUX YPABHEHUI.
[TPNe21 PerieHre TPUrOHOMETPUYECKUX HEPABEHCTB.

Tpuronomerpuyeckne QpyHKIUH, UX CBOMCTBA U TPadUKH

IIPNe 22 Pemienue 3aay npogeccuoHa bHON HanpaBjJeHHocTH Tpuronomerpuyeckue GyHKIMHU, UX
CBOICTBA U rpaduKu

NININDNDINDDNDPNDINDDNDINDDNDDNDIND DN DN

OK 01
OK 03
OK 04

Tema 6.
Kom6uHaTopuka.

Conep:xaHue y4yeOHOro MaTepuasa

OcHOBHbIE MOHATHSI KOMOMHATOPUKH. Perenue 3amay Ha nepeGop BapHaHTOB.
®dopmyna duHoma HploToHa.

TP Ne 23 CgoiictBa OMHOMUHAIBHBIX K03 duimeHToB. Tpeyronpuuk [lackans
ITPNe24 KonTposnbHasi pa6oTa 3a nepBblii cemectp (APK)

N NN DN

OK 01
OK 03
OK 04

Oobs3aTeIbHAs ayINTOPHAs HArpy3Kka 3a 1 cemecTp

Tema 7. IIpsimble u
IUIOCKOCTH B
MIPOCTPAHCTBE.

Conepxanne yqeOHOTO MaTepHaa

B3anmHoOe pacrnonoxeHue ABYX MPsIMBIX B IIPOCTPAHCTBE.

[TapannenbHOCTH NPAMOI U IIOCKOCTH. [lapanienbHOCTh MIIOCKOCTEN.

IlepneHauKyISIpHOCTD NPSAMOM U IVIOCKOCTH. [lepneHIuKysip U HAaKJIOHHAS. YTOJ MEXy MPSIMON U
IUIOCKOCTBIO.

JByrpaHHblil yroi. Yroa Mexay miockocTsMu. llepnesauKkyiapHOCTb ABYX TIOCKOCTEN.
ITapannensHoe npoekTupoBanue. [lnouiaab OpTOroHaIbHON NPOEKIHUH.

N3obpaskeHre IpoCcTpaHCTBEHHBIX HUTYP.

NN

[TPNe25 TleprieHnuKynsip ¥ HAKIOHHASL.

NN DN DN

OK 01
OK 03
OK 04
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HanmenoBanue
pa3ziesnoB U TeM

Co;[epncaHne yqeGHoro MaTepuaia u (bOpMLI OpraHmn3anuu ACATCIbHOCTH 06yanOIIII/IXC$I

O0beM
B 4acax

Konasr
KOMITCTCHITHH,
(hopMHUpPOBaHHIO

reOMeTpI/I"IeCKI/Ie HpeO6pa3OBaHI/IH IIPOCTpPAaHCTBA: napaﬂnenbﬁmﬁ MEpCeHOC, CUMMETPUA OTHOCUTEIILHO
IIJIOCKOCTH.

ITPNe26 ITapamiensHOe IPOEKTUPOBAHUE.

IPNe27 Pemenue 3aga4 npogecCHOHAILHON HANIPABIEHHOCTH

Tema 8 Hauana
MaTEMaTHYECKOr O
aHaausa

Cozepxanue yueOHOTO MaTepuaia

INocnenoBarensHOCTH.
[ponzBonHas. [TonsiTHE O MPOM3BOIHON (HYHKIHH,

[TPNe28ITonsiTre 0 mpou3BoAHOM (hyHKIMH, [IpOM3BOAHBIE OCHOBHBIX 3J€MEHTApHBIX (DYHKIHUH.
[TPNe291Ipon3BoAHBIE CYMMBI, PA3HOCTH, TPOU3BECHUS, YACTHOI'O M CIIOKHOH () yHKIUH.

['eomerpuueckuii 1 GU3MIECKUI CMBICI POU3BOIHOM.

YpaBHeHHE KacaTeIbHOH U HOpMaJK K TpaduKy QYHKINH.

Bropas npou3BojHasi, €€ TeOMETPHYECKUI U (HPH3UUYECKUIT CMBICIT
[TpumeHeHue MPOU3BOAHON B MCCIICOBAHUN (YHKIIMI

TP Ne30 IlprMeHeHre pou3BOIHO B UCCIIENOBaHNH () YHKIIUIA

le/lMepr HCIOJIB30BaHUA Hp0H3B021H0ﬁ AJIA HAXO0KICHUSI HAWTYYHIEro pelieHusl B MPUKJIAIHbIX
3agavgax.
le/lMepr HCIOJIB30BaHUA Hp0H3B0}_IHOﬁ AJIA HAXO0KACHUS HAWTYYHIEro pelieHusl B IIPUKIAAHBIX
3azavgax.

NN DN DN

N

ITPNe31 IIpumMepsl HCNIOJIB30BAHUS MPOU3BOIHOM /151 HAXOKACHHS] HAWTYYIIEero peleHus B
MPHKJIAJHBIX 32Ja4aX.

OK 01
OK 03
OK 04

Tema 9. Unterpan u
€ro MpUMeHeHHe

Cozep:xaHue yueOHOro MaTepuaia

[lepBooOpa3nas u HHTETpaI.

[IpumeHeHne onpeneneHHoro HHTerpaa A HaXKIeH!s IUIOAa KpUBOIMHEHHOH Tpanenuun. Gopmyia
Herorona—JleiOaunma.

[TpumMeps! TpUMeHeHNsT MHTerpajia B GU3UKe U TeOMETPHU.

NN

[IPNe32 Ompenenennsiii uaterpan. @opmyna Hetorona-Jleitouuiia.
ITPNe33 TIpumepsl IpUMEHEHHs UHTErpajia B (U3UKE U TEOMETPHU.

[IpumMeHneHre onpeneeHHOro HHTErpaa s HaXOXKICHUS IOl KPUBOIMHEHHOH TpaTieIiy.

OK 01
OK 03
OK 04

[TPNe34 TlpumMeHeHre OnpeaeNIeHHOT0 HHTerpaa sl HAXOXKICHHUS TUIOMa N KPUBOIMHEHHON TpaTeIyy.
IIPNe35 IIpumeHeHne onpeaeeHHOr0 HHTerpaJjia A1 HaX0KAeHU MIomaaeid u 00bLeMOB.

N NN NN

Tema 10.
MHororpaHHuKu U
KpYTJIbIe Tena

Conepxanne yqeOHOTO MaTepHaa

Bepmmnsl, pedpa, rpanu MHOTOrpaHHHKa. Pa3BepTka. MHOTOrpaHHBIE YTIbl. BBITyKIIBIe MHOTOTPaHHUKH.
Teopema Diinepa.

[Ipmma. [Ipsmas n HakroHHAs pu3Ma. [IpaBuneHas npusma. [apamnenemmmen. Ky6.

Dopmyiel 06beMa Kyda, MPSAMOYTOJIFHOTO MapaJuIeIeHIIea, IPU3MbI

OK 01
OK 03
OK 04
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HanmenoBanue
pa3ziesnoB U TeM

Co;[epncaHne yqeGHoro MaTepuaia u (bOpMLI OpraHmn3anuu ACATCIbHOCTH 06yanOIIII/IXC$I

O0beM
B 4acax

Konasr
KOMITCTCHITHH,
(hopMHUpPOBaHHIO

[TPNe3611pu3ma. Beruucienue ooObemMa u IIIomaau moBepxHocTy. Pemenne 3amaq

[Mupamuna. IlpaBuibHas mupamuaa. Y cedenHas nupamuaa. Terpasap. @opmyna odbeMa IHpaMuIIbI

IIPNe37 Pemienne 3ana4 npogeccMOHANBHON HAMPABJIEHHOCTH HA HAXO0KAeHHE MJIOLIA/el MOBEPXHOCTH
H 00LEMOB MHOTI'OrPAHHHUKOB.

Hunuuap u KoHYC.
ap u cdepa, Mx ceueHus

IIP Ne 38 Pemenue 3a1a4 npoecCMOHAIBHOI HANIPABJIEHHOCTH HA HAXOXKIEHHe II0IA1ei
MOBEPXHOCTH H 00bEMOB TeJI BpallleHHsl.

ITPNe39 KacatenpHast IIIOCKOCTH K cdepe.

ITP Ne 40 IMomoOue Ten. BeruucieHue OTHOMICHHUS TUTOMIAACH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEII.

NDNDNNDN

CamocrosTenbHast padoTa 00ydJaroumxcs
CP Nel HccnenoBatenbckas pabota «IIpaBHIIbHBIC U MOTYIIPABHIbLHBIC MHOTOIPAHHHUKID)

Tema 11.
Koopaunate! u
BEKTOPBI

Copneprxanue y4eOHOTo MaTepuana

[IpsiMoyronpHas (iekapToBa) CUCTeMa KOOPJMHAT B MPOCTPAHCTBE.
Dopmyra pacCTOSTHUS MEXKTY ABYMS TOUKAMH.

ITPNe41 ®@opmysa pacCTOSHUS MEXKIY TOUKAMH. .

YpaBuenus chephbl, IIOCKOCTH U MPSIMO

Bexropsl. Moayne BekTopa. . KoopauHaTs! BekTopa.

[TPNe42 CxansipHoe mpoHu3BeIcHUE BEKTOPOB.
[TPNe43 PaznoxeHne BEKTOpa MO HATIPABICHHUSIM.
IT1PNe44 Mcnosib30BaHHe KOOPAMHAT U BEKTOPOB NMPH pelleHMH MATeMATHYECKUX M NPUKJIAJAHBIX 3a/1a4.

NN DNIDN NN

OK 01
OK 03
OK 04

Tema 12. YpaBHenus
U HepaBeHCTBA

Cozep:xaHue yueOHOro MaTepuaia

VYpaBHEHMSI U CUCTEMBI YPAaBHEHUH.

[1P Ne45 ParpioHanbsHbIe, HppAIOHATIBHBIE, YPABHEHUS H CHCTEMBI.
ITP Ne46 ITokaszatenbHble ypaBHEHUS U CHCTEMBIL.

ITPNe 47 JlorapudmMuieckre ypaBHEHHUSI K CUCTEMBI.

[TPNe 48 Tpuronomerpudeckie ypaBHEHUS M CUCTEMBI.

HepasenctBa. PannoHanbHbIe, HppannoHaIbHbIE, IOKAa3aTENbHBIE M TPUTOHOMETPHUYECKHIE HEPABEHCTRA.
OCHOBHBIE IPUEMBI HX PELICHHUS.

NINDDNDDNDNIDN

ITP Ne 49HepaBenctBa. PanmonanbHbIe, MppanoOHANbHBIE, TIOKA3aTEbHBIE 1 TPUTOHOMETPHUIECKIEe
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

ITP Ne50 OcHoBHBIE IPHEMBI PEIICHNST HEPABEHCTB. (pa3ioKeHHUE Ha MHOKHTEIN, BBEICHIE HOBBIX
HEM3BECTHBIX, TIOJICTAHOBKA, TPAQHUECKUI METO).

[IPNe51 M3obpaskeHne Ha KOOPAWHATHOM IDIOCKOCTH MHOYKECTBA PEIICHUH ypaBHEHUH W HEPABEHCTB C IBYMS
TIEPEMEHHBIMH U UX CHCTEM.

ITPNe52 TIIpuMeHeHHe MATEMATHYECKHX METO0B /sl PellieHHsI COIePKATeIbHBIX 32124 U3 Pa3JIHYHbIX
o0s1acTeii HAYKU U MPAKTHKH.

OK 01
OK 03
OK 04
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HaunmenoBanune Coneprkanne yaeOHOTO MaTepraia 1 popMbl OpraHU3anH JeTETBHOCTH 00yJatomuXxcs Ob6bem Konst
pa3aenoB U TeM B Hacax KOMITETEHIINH,
(hopMHUpPOBaHHIO
ITPNeS3Pemenne 3a1a4 npoecCHOHAIBHOI HanpaBJieHHOCTH. IHTepnipeTanus pe3yabTara, y4eT
peanbHBIX OrPAHMYCHUI. 2
Tema 13. DneMeHThI ConepxaHnue y4eOHOTO MaTepHraia OK 01
TEOPHH BEPOSTHOCTEH | CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE H YMHOKEHHE BEPOSTHOCTEH. OK 03
1 MaTeMaTHHaCecKon [TPNe54 CoObiTHs, BEpOSTHOCTH COOBITHS, CJIOKEHHE M YMHOXXEHHE BEpOSTHOCTEH. Bhrunciienre BeposTHOCTH oK 04
CTATHCTHKH CITy4aifHOTO COOBITHS
[TPNe55 MuckpeTHas cimydaiiHas BeIWYMHA, 3aKOH €€ pacipeneneHus. YucaoBble XxapaKTepUCTUKH JUCKPETHOM 2
Clly4ailHOM BEJTMYUHBIL.
ITPNe56 Pemienne npakTH4yecKHX 3a4a4 ¢ IPUMEHEHHEM BepPOSITHOCTHBIX METO/10B. 2
ITPNeS7 IlpeacraBiieHne JaHHBIX (TA0IUIBI, ITHATPAMMBI, T'padMKH), reHepaJbHAas COBOKYITHOCTb, 2
BBIOOpKa, cpefiHee apudMeTHYeCKOe, MeJHaHA.
IIpomeskyTouHasi aTTecTanusa B (popMe IK3aMeHA 6
Koncynbranuu 4
CamocTosiTe1bHasi paboTa 2
Bcero: 234
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3 YCJIOBHUS PEAJIM3ALIUU TPOT'PAMMBI IMCHHUTIJIMHBI
3.1. Tpe6oBaHus K MaTepUATbLHO-TEXHHYECKOMY 00ecnedeHUI0

JUis  peanu3anmuM  MPOTpPaMMbl  JAWCHUIUIMHBI ~ UMEETCsl  y4eOHBId  KaOWHeT

0011e00pa30BaTENBHBIX TUCIUTUIHH

ObopynoBanue yueOHOT0 KaOMHETA:

MOCAJJOYHBIE MECTA M0 KOJIMYECTBY 0OYUaIOMINXCS;
pabouee MeCTO Mpero1aBaTels;

bmummyapt

HaOOPBI TAOIHUI]

Ha0Op Tpe3CHTAIUH;

y4e0HO-METOANYECKUN KOMIUIEKT.

Texauueckue cpeacTBa 0OydIeHUs:
MYJIBTUMEIHA-TIPOCKTOP C IOTOJIOYHBIM KPEIIICHHEM
J0CKa MapKepHas

JlaMIIa Jy1sl OCBEIIeHust MapkepHoit nocku Philips
JOKYMEHT Kamepa

KOMIIBIOTEP C JIMI[CH3MOHHBIM IPOrPAMMHBIM 00€CTIEYeHUEM;
MIPUHTED;

IKpaH.

3.2. UudopmarmonHoe obecrieueHne o0ydeHus
OCHOBHBIE UCTOYHUKH:

1.

boromosioB, H. B. Marematuka: y4eOHUK IS CpemaHEro MPOQEeCCHOHATBHOTO
ob6pazoBanus / H. B. boromosnos, I1. 1. Camoiinenko. — 5-¢ u3a., nmepepad. u Jom. —
Mocksa : M3gatensctBo FOpaiit, 2022. — 401 c. — (ITpodeccronanbroe 00pa3zoBaHue).
— ISBN 978-5-534-07878-7. — Tekcrt : anexkTponHbii // ObpazoBaTenpHas miaTdGopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/489612 JI0moTHUTEIBHBIC HCTOYHHKH:

DJeKTpOHHbIE U3AaHUsI (IEKTPOHHBIE PECYPCHI):

1.

Koznos B.B. Maremaruka: anreOpa u Hayalia MaTeMaTHYeCKOTO aHaIn3a, TEOMETPUSI:
yaeOnuk st 10 kmacca . bazoBerit u yrinyonénnsiii yposuu / B.B. Kosnos, A.A.
Huxutun. - Mockaa : Pycckoe cioBo, 2020. - 464 ¢. - ISBN 978-5-533-00359-9. -
URL:https://ibooks.ru/bookshelf/374152/reading

Kozno B.B. Maremaruka: anreOpa M Hayajga MaTeMaTH4ecKOro aHalu3a, TeOMETpUs:
yueOHuK st 11 knacca . ba3oBblit u yrimyOnénnsiii yposau / B.B. Koznos, A.A. HukutuH. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

Bboromomnos, H. B. Maremaruka : yueOHUK AJisi CpeTHETO PO (HECCHOHATBEHOTO

oOpasoBanus / H. B. boromornos, I1. . Camoiinenko. — 5-e u3z., nepepad. u Jom. —

Mockga : U3narensctBo FOpaiit, 2022. — 401 ¢. — (IIpodeccuonansHoe o6pazoBanue).
— ISBN 978-5-534-07878-7. — Tekct : anekTpoHHbIH // OOpazoBaTenbHas miardopma
IOpaiir [caiiT]. — URL:https://urait.ru/bcode/489612

HopodeeBa, A. B. MaremaTuka : yd4eOHUK /7151 CpeIHET0 MpOo(ecCHOHANIBHOTO
obpazosanus / A. B. JlopodeeBa. — 3-e u3zn., nepepad. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2022. — 400 c. — (IIpodeccuonansroe obpazonanue). — ISBN
978-5-534-15555-6. — Texcr : anekTpoHHbIN // OOpa3oBatenbHas miatdopma KOpaiit
[caiiT]. — URL:https://urait.ru/bcode/507899 , cBOOOIHBII TOCTYII
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10.

HopodeeBa, A. B. Maremaruka. COOpHHK 3a/1ad : y4eOHO-TIPAKTHUYECKOE TOCOOHE st
cpenHero npodeccuonansHOro oopasosanus / A. B. JlopodeeBa. — 2-e¢ m3n. — Mockaa :
WznarensctBo FOpaiit, 2022. — 176 ¢. — (IIpodeccuonanpaoe obpa3osanue). — ISBN
978-5-534-15556-3. — Teker : anextponHblii // OOpa3oBatenbHas tuiardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/507901 , cBOGOAHBIIH OCTYIT

Bboromonos, H. B. Ilpakrudeckue 3anstus no maremaruke B 2 4. Yacts 1 : ydeGHOE
nocobue i cpenHero npodeccruonanbsHoro oopazoanust / H. B. boromonos. — 11-e m3n.,
nepepad. um gon. — MockBa : M3parensctBo IOpaiit, 2022. — 326 c. —
(ITpodeccnonansroe obpazoBanue). — ISBN 978-5-534-08799-4. — Tekcr : 31eKTpOHHBIN
// ObpazoBarenbHas miathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/490666
boromonos, H. B. Ilpakrtuueckue 3anstus mno maremaruke B 2 4. Yacts 2 : ydyeGHOE
nocobue i cpeaHero npodeccruoHanbHoro oopazosanus / H. B. boromonos. — 11-e uzn.,
nepepad. um gon. — MockBa : WMsparensctBo IOpaiir, 2022. — 251 c. —
(ITpodeccnonansroe oopazoBanne). — ISBN 978-5-534-08803-8. — Tekcr : 31eKTpOHHBIH
// ObpazoBarensHas miathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490667
Knénos, A. B. Maremaruka. Kpatkuil kypc nekuuii ¥ npakTHUYeCKUe 3aJaHusl : ydeOHOe
nocobue st cro / A. B. Knénos. — Cankr-IlerepOypr : Jlanp, 2023. — 140 c¢. — ISBN
978-5-507-45190-6. — Tekcr : anmeKTpoHHSIi // JIaHb : AIeKTPOHHO-OHOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/292874

KerrmanoB, A. M. Marematuka : yaebHoe rmocoowue mist crio / A. M. Keitmanos, E. K.

Jletinaprac, C. I'. MeicimBen. — 2-e w3, crep. — Cankr-IlerepOypr : Jlans, 2022, — 288
c. — ISBN 978-5-8114-9447-7. — TekcT : 2neKTpoHHbIH // JIaHb : 21eKTpOHHO-
ouomumoreynas cucrema. — URL:https://e.lanbook.com/book/195439

Cogeptkos, [1. . CipaBouHuK 10 3IeMEHTApHON MaTeMaTHKe : yaeOHOe TTocoOue Jist CIio /
I1. 1. CoBeptkoB. — Cankr-IlerepOypr : Jlanb, 2021. — 404 c. — ISBN 978-5-8114-7498-
1. — Tekcr : onektpoHnbli // Jlamp : 2neKTpOHHO-OMONMMOTEYHAss CHCTEMA. —
URL:https://e.lanbook.com/book/161632
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4 KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUMA JUCLHUITJIMHBI

PesynbTarsl 00ydeHus

Kpurepuu onenku

Mertoasl oneHKu

3Hauud:;

31 3HaHUE METOIOB

A0Ka3aTeIbCTB, AJITOPUTMOB

peLIeHUS 3a7a4; 3HAHUE
ONPEAEIICHU, aKCUOM U
TEOpEM.

JleMOHCTpHpYyET 3HaAHUE
METOJOB JI0Ka3aTENbCTB,
QITOPUTMOB PELICHUS 3a4a4.
HaspiBaeT onpenenenus,
AKCUOMBI U TEOPEMBI

[TpakTuueckas padota Ne 1-57
(mpakTHYeCcKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIUI).
YcTHbIM onpoc mo Temam 1-13

32 3HaHHE NOHSATHI:
CTENEHb YUCIa, Jorapupm
qHCla;

Haer onpeneneHust NOHATUSIM
CTENeHb YuCIa, Jorapupm
qucna

[TpaxkTuueckas padota Ne 1-57
(mpakTHUYecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIHI).
YcTHBIN onpoc 1Mo Temam 1-13

33 3HaHHWE TIOHSITHM:
parnoHaIbHBIE,
HppaIoHaNIbHEIE,
IMOKa3aTebHBIC,
CTETICHHBIC,
JorapupmMuueckue,
TPUTOHOMETPUUCCKUE
ypaBHEHUS U HEPABCHCTBA,
WX CHCTEMBI,

Bnaneer noustusmu:
palnroHaIbHBIE,
HpparoHalIbHEIE,
MoKa3aTebHbIe, CTENICHHEIE,
Jorapudmuueckue,
TPUTOHOMETPUIECKHE
ypaBHEHUS U HEPABEHCTBA, UX
CHCTEMBI;

[TpaxTrueckas padota Ne 1-57
(mpakTUYecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIHI).
YcTHBIN onpoc 1Mo Temam 1-13

3 4 3HaHUE NOHATHI!
(GhyHKIIMS, HETIPpEepPhIBHAS
(GyHKIMS, TPOU3BOAHAS,
nepBooOpasHas,
OTIpe/ieNIeHHBII HHTETpall;

Jlaet omnpeneneHue MOHITHIM
GyHKIMSA, HETIpEepBhIBHAS
¢dynkus. Brageer nonstuem
POM3BOIHOM (YHKIINH,
epBOOOpa3HOH,
OTIPE/ICIICHHOTO WHTErpaa.

[IpakTrueckas padora Ne 1-57
(TIpaKTUYECKuE 3aHITHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHII).
YcTHbI# onpoc o Temam 1-13

35 3HaHHWE TOHATHH:
panoHangbHas GyHKIHUSA,
nokasarejabHas QyHKIHs,
CTerneHHas PyHKIus,
norapudmudeckas
byHKIHS,
TPUTOHOMETPUYCCKUE
¢byHKIMHU, 0OpaTHbIE

GbyHKINH;

HaspiBaet noHsTus:
panuoHanbHas pyHKIHS,
nokazaresabHast QyHKIUS,
crereHHast pyHKIHS,
norapudmuueckas QyHKIuS,
TPUTOHOMETPHUYECKHE
bynkuun, oopaTHbie QYHKIIHH,

IIpakTrueckas padora Ne 1-57
(IpaKTHYECKUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CPaBHUTEIbHBIX TAOJIHII).
VYerHbii onpoc o Temam 1-13

36 3HaHHE TTOHSATHI:
cpenHee apupMeTHIECKOe,
MeauaHa, HauOoJIbIIee U
HalMEHBIIIee 3HAYEHHS,
pa3max, qucnepcus,
CTaHAAPTHOE OTKJIOHEHHE

[epeuncnsier mOHSTHSA:
cpenHee apu(pMETHIECKOE,
Me/iMaHa, HauOoJIbIIIee 1
HAMMEHBIIICE 3HAUCHUS,
pa3max, Iucrepcus,
CTaHJAPTHOE OTKJIOHEHHE

[Tpaktuueckas padora Ne 1-57
(mpakTHUECKHUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CPaBHUTENBHBIX TAOUII).
YcrHblit onpoc o temam 1-13
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YHCIIOBOTO Ha0Opa;

YHCIIOBOTO Ha0Opa;

37 3HaHUE OHATHUH:
CIIy4alHbI ONBIT U
Cily4aitHoe COOBITHE,
BEPOSATHOCTH CIIy4alHOTO
COOBITHS,

[aer onpeneneHust IOHATUIM
CIIy4aiHBIN OIBIT U CIIy4aliHOE
cOOBbITHE, BEPOSITHOCTD
CIIy9aiiHOTO COOBITHS;

[TpakTuueckas padota Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIUIY).
YcTHbIN onpoc mo Temam 1-13

38 3HaHHE ITOHATHI: TOYKa,
npsiMasi, II0CKOCTb,
MIPOCTPAHCTBO, ABYIPAHHBIN
yToJ1, CKpeIuBaromecs
MpsiMble, TapaIEIbHOCTh U
MEPIEeHIUKYIIIPHOCTb
MPSIMBIX U INIOCKOCTEH,
YToJ MeXAY IpSIMbIMHU,
YTOJI MEXAY IPSIMOMN U
IJI0CKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
PacCTOSHHE MEXIY
IPSIMBIMHU, PACCTOSTHUE
MEXAY IUNIOCKOCTSAMY;

Jaer onpeneneHust NOHATHSIM:
TOYKA, IIpsiMas, INIOCKOCTB,
IIPOCTPAHCTBO, ABYIPAHHBIN
yTOJ1, CKPEIMBAIOIINECS
npsiMble, TapaIeIbHOCTh U
NEPNCHAUKYIAPHOCTDb MPAMBIX
Y IUTOCKOCTEM, YTOJI MEXIY
MPSIMBIMH, YTOJI MEXIY
MPSIMOM ¥ TIIIOCKOCTBIO, YT OJI
MCKAY IIIOCKOCTAMMU,
paccTosiHUE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU;

[TpakTuueckas padota Ne 1-57
(mpakTHUYecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIHI).
YcTHBIN ompoc 1Mo Temam 1-13

39 3HaHKE NOHATHUM:
MHOTOT'PaHHUK, CEYCHUE
MHOTOI'paHHHKa, KYO,
napauieJienure] 1, mpusma,
nupamuaa, Gpurypa u
MOBEPXHOCTH BPAICHHUSI,
WINHAP, KOHYC, 1Iap,
cdepa, ceueHus Gurypsl
BpaIleHHs], TUIOCKOCTb,
Kacaroascsi cepsl,
WINHPA, KOHYCa,
IUIOIIA b IOBEPXHOCTH
MUPAMUJIBI, IPU3MBI,
KOHYyca, IIIHHIPA,
wionaab chepsl, 00beM
Ky0a, MpsIMOYTOJIbHOTO
napajuieNienumnenaa,
MUPaMUIbI, IPU3MBI,
IWJIMHPA, KOHYyCa, Iapa;

Bnaneer noustusmu:
MHOTOTPaHHHK, CEYCHNE
MHOTOTpaHHHKa, KYO,
napaJulesIeuIea, IpusMa,
nupamuza, Gurypa u
HOBEPXHOCTH BpAILCHHUS,
IWJIMH]P, KOHYC, map, cdepa,
ceyeHus: GUTyphl BpaleHus,
IUIOCKOCTD, KacaroIasicst
cdepsl, TWIHHAPA, KOHYCA,
IUTONIA (b TIOBEPXHOCTH
HpaMHUIbI, IPU3MBI, KOHYCA,
IJIMH/PA, TUTOIAab cepsl,
00BeM KyOa, IPSIMOYTOJIbHOTO
napaJsenenunesa, MupaMuibl,
IPU3MBI, HWINHAPA, KOHYCA,
mapa;

[IpakTrueckas padora Ne 1-57
(IpaKTHYECKHUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHII).
YcTHbI# onpoc o Temam 1-13

310 3HaHUE MTOHATHHA:
JIBUKEHHE B IPOCTPAHCTBE,

JleMOHCTpHUpYET 3HAHUSA
HOHSTHI: TBUKEHNE B

[Tpaktuueckas padora Ne 1-57
(mpakTHUYECKHEe 3aHATHS,
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noo0HbIe GUTYPHI B
MIPOCTPAHCTBE;

IPOCTPAHCTBE, M0I00HBIE
(GHUrypsl B IpOCTPAHCTBE;

TECTUPOBAHUE, COCTABJIICHHE
CPaBHHUTEIBHBIX TAOJIHII).
YcrHslit onpoc o temam 1-13

311 3HaHKe TOHATHIL:
MPSIMOYTOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE
MIPOU3BEICHUE, YOI MEXITY
BEKTOPAMH, CyMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOPA Ha YHUCJIO;

Bnageer moasatusMu
NpsIMOYTOJIbHAS CUCTEMa
KOOPJAUHAT, KOOPJAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJISIpHOE
MPOU3BENICHUE, YTOJI MKy
BEKTOpPAaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA Ha
YHCIIO;

[TpakTuueckas padorta Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIIUI).
YcTHbIl onpoc 1mo Temam 1-13

YMenus:
V1 Brnanenue merogaMu [IpoBoauT nOKa3arenbHbIE [Ipaktruueckas pabora Ne 1-57
JI0Ka3aTeNbCTB, paccyXaeHus, BIaJeer (TpaKTHYEeCKue 3aHITHS,

AITOPUTMAaMH PEIICHUS
3a7a4; yMEeHHUE
dbopMynupoBaTh
OTIpE/IeIICHNs, aKCHOMBI U
TEOPEMBI, TIPUMEHSTH HX,
MPOBOANTH JIOKA3aTeIbHBIC
pacCyXJICHHS B XOJIe
pelIeHns 3a/1a4;

ITOPUTMAaMH PEIICHUS 3a/1ad,
bopMyIHpyeT aKCHOMBI U
TEOPEMBI.

TECTUPOBAaHUE, COCTABICHUE
CPaBHHUTEIBHBIX TAOJIHII).
YcTHBIN ompoc 1Mo Temam 1-13

VY2 ymeHue onepupoBath
MOHATHUSAMH: CTETICHb YHCIIA,
jorapu@m yucia; yMeHue
BBITIOJIHATH BBIUMCIICHHE
3HAYECHUU U
npeoOpa3oBaHms
BBIPKEHUH CO CTEHEHIMHU
1 JorapudmMamu,
npeoOpazoBaHus IPOOHO-
palMoHaIbHBIX
BBIPAXECHUMH;

Onepupyer NOHATUIMHI
CTENeHb YUCIa, Jorapudm,
BBITIOJTHSIET BHIYMCIICHUS
3HAYEHUM BBIPAKECHUH,
COJIepIKallUX CTENEHU U
JorapudMpl

[IpakTrnueckas padora Ne 1-57
(IpaKTHYECKHUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHII).
YcTHbI# onpoc o Temam 1-13

VY3 ymenue onepupoBarb
MOHATUSAMMU:
panroHaIbHbIE,
uppalnoHalbHbIE,
[I0Ka3aTeJbHbIE,
CTETICHHBIE,
norapu(pMHUUECcKue,
TPUTOHOMETPUUECKUE

Onepupyer NOHATHIMMU:
palroHaIbHbIE,
UppalnroHaIbHbIE,
NI0Ka3aTeJIbHbIE, CTEIIEHHBIE,
JorapupMUIEcKue,
TPUTOHOMETPHUUECKUE
ypaBHEHMS U HEPABEHCTBA, UX

[Tpaktuueckas padora Ne 1-57
(mpakTHUECKHEe 3aHATHS,
TECTUPOBAaHUE, COCTABICHUE
CPaBHUTEINIbHBIX TA0ULY).
YcrHblit onpoc o temam 1-13
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YPaBHEHUS U HEPABEHCTBA,
UX CUCTEMBI;

CHCTEMBI;

VY4 ymenue onepupoBarb
MOHATUSAMU: (PYHKIIHSA,
HenpepbIBHas PYHKLUSA,
IIPOU3BOJIHAS,
nepBooOpasHas,
OIIPENIECTICHHBIN UHTETPal,
YMEHHE HaX0IUTh
MIPOU3BOJIHBIE
3JIEMEHTapHbIX PyHKIUH,
HCIO0JIb3YS CIPAaBOYHbBIE
MaTepHabl; UCCIEI0BATh B
MIPOCTENIINX CITyqasx
dbyHKIMM HA
MOHOTOHHOCTb, HAXOIUTh
HauOOJbIINE U
HAaMMEHBIIE 3HAYCHUS
(GyHKIMM; CTPOUTH Tpa@uKu
MHOTOYJIEHOB C
UCIOJIb30BAHUEM allllapaTa
MaTEMaTUYECKOI0 aHaJIN3a;
IPUMEHSATH IPOU3BOJAHYIO
IIPU PELICHNUH 3334 Ha
JBMDKEHUE; pelaTh
IIPAKTUKO-
OpPUEHTUPOBAHHBIE 3a/1a41
Ha HauOoJbIINE U
HauMEHbIINE 3HaYEeHUs, Ha
HaXO0XXJICHHUE MYTH,
CKOPOCTH M YCKOPEHHUS;

ONEpUPYET MOHATUIMU:
(GyHKIUS, HETTpEepBHIBHAS
(GyHKIUS, IPOU3BOIHAS,
nepBooOpasHas,
OIPEIEIICHHBI NHTETpal;
Haxonut npousBoiHbie
3JIEMEHTapHbIX (PYHKIUH,
UCIIOJIB3YSI CIIPAaBOYHbIE
MaTepuaibl;

HCCIIETYET B MPOCTEUIIINX
cinydasx GyHKIMU Ha
MOHOTOHHOCTb, HAXOJIUT
HauOOJbIINE U HAUMEHbIIINE
3HaueHus QYHKIMHA; CTPOUT
rpauK MHOTOUJIEHOB C
HCIIOJIb30BaHKEM arapara
MaTeMaTH4eCKOro aHaJIN3a;
IPUMEHSET IPOU3BOIHYIO IIPH
peLlIeHNH 3a1a4 Ha IBUKECHUE;
pelaeT npakTUKoO-
OpUEHTHUPOBAHHbIE 33/1a41 Ha
HauOOJIbIINE U HAUMEHBIIINE
3HA4YEHUs1, Ha HAXOXKECHUE
IIyTH, CKOPOCTH U YCKOPEHMUS;

[TpakTuueckas padorta Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIIUI).
YcTHbIl onpoc 1mo Temam 1-13

VY5 ymenue onepupoBarb
MOHATUSAMMU: pallMOHATIbHAs
GbyHKIMS, TOKa3aTeNbHas
GbyHKIMS, cTeneHHas
byHKIHS,
norapupmMuyecKas
byHKIHS,
TPUTOHOMETPUYECKHE
¢byHKIMHU, 0OpaTHbIE
(GyHKLIMHU; yMEHHE CTPOUTD
rpaduKu U3y4eHHBIX
(GyHKIUH, UCIIOIB30BATh
rpaduKu pU U3y4EeHUH
MPOLIECCOB U 3aBUCUMOCTEM,

OTIEpUPYET MOHATUSIMHU:
panuoHanbHast QYHKITHS,
HOKa3aTeNnbHask QYHKIHS,
CTeNeHHas! PyHKIHS,
aorapupmuueckas GyHKIMs,
TPUTOHOMETPHUUYECKHE
byHKIIMN, 0OpaTHBIE (PYHKINH;
CTPOMT I'paMKN U3yUEHHBIX
(GyHKIMI, HCHOIB3yeT
rpaduKy Ipu U3y4eHUN
IIPOLECCOB U 3aBUCUMOCTEN,
IpY PELIeHNH 3a/1a4 U3 JPYrux
y4eOHBIX MPEIMETOB U 33734
U3 pealbHO KU3HU; BbIpaXKaeT

[TpakTuueckas pabota Ne 1-57
(IpaKTHYECKUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHHUTEIbHBIX TAOJIHIT).
YcrHslit onpoc o temam 1-13
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MIPU PELICHNH 33/1a4 U3
APYrux y4eOHBIX
MPEIMETOB U 3a]1a4 U3
peanbHOM KU3HH;
BBIpaXaTb (OopMyIIaMu
3aBHCUMOCTH MEXITY
BEJIMYNHAMH;

dbopMynamMu 3aBUCUMOCTH
MEXy BETMYHMHAMU;

VY6 ymenue pemarb
TEKCTOBBIE 33/1a41 PAa3HBIX
TUIIOB (B TOM YHCIIE HA
MIPOIICHTHI, IO U YaCTH,
Ha JBIDKEHUE, paboTy,
CTOMMOCTH TOBapOB U
yCIIyT, HaJOT'H, 3aJa4y U3
obrnacTu yrnpaBieHHs
JUYHBIMA ¥ CEMEHHBIMU
(uHaHCaMM); COCTABIIATH
BBIPKCHUS, YpaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI
10 YCJIOBHIO 33]1a4H,
HCCIIEI0BATh MOJIy4YCHHOE
pelIeHe U OLEHUBATh
MPaBIOTIOTI0OHOCTH
pe3ybTaToB;

pelIaeT TEKCTOBBIE 3aaun
pa3HBIX TUTIOB (B TOM YHUCIIE HA
IPOLEHTHI, JOJIH U YacTH, Ha
JBUXKEHHE, paboTy, CTOUMOCTb
TOBapOB U YCIIYT, HAJIOTH,
3a7a4n U3 00IacT
yIIpaBJICHUS JINYHBIMH U
ceMeiHbIMU (PMHAHCAMHU);
COCTaBIISIET BBIPAKEHMUS,
ypaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI IO YCIIOBHIO 33]1auH,
HCCIIeIyeT MOITy4eHHOE
pelIeHre U OLIEHUBaeT
MPaB0TIOI00HOCTh
pe3yabTaToOB;

[TpaxkTuueckas padorta Ne 1-57
(mpakTHYecKue 3aHATHs,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIHI).
YcTHBIN onpoc 1Mo Temam 1-13

VY7 ymeHue onepupoBaTh
MOHATHUSIMU: CpEHEe
apudmernyeckoe, MeIaHa,
HauOoJIbIlIee U HAaMEHbIIee
3HAYEHUS, pa3Max,
JHCTIePCHsi, CTAaHIapPTHOE
OTKJIOHEHUE YUCIIOBOTO
Habopa; yMEHUE U3BIIEKATh,
HUHTEPIPETUPOBATH
nHpopMaIuio,
MPEJICTaBICHHYIO B
Tabnuuax, Ha AuarpaMmmax,
rpadukax, 0TpakaroIIyo
CBOJCTBA peabHBIX
MIPOILIECCOB U SIBJICHUH;
MIPEJICTaBIISATh
MH(OPMALIHIO C TTOMOUIBIO
TAOIUI] ¥ IUArPaMM;
HCCIIEI0BATh
CTaTUCTHYECKHE JaHHbIE, B
TOM YHCJI€ C IPUMEHEHUEM

OTIepUPYET MOHITUSIMHU:
cpenHee apu(pMETHIECKOE,
MeIuaHa, HanOoJbIee 1
HavMeEHbIIIee 3HAUCHHUS,
pa3max, aucrnepcus,
CTaH/apTHOE OTKIOHEHHUE
YHCIIOBOTO HA0OPA;
U3BJIEKACT, UHTEPIPETHPYET
nHpopmMmaruio,
IPE/ICTaBICHHYIO B TaOJIUIIAX,
Ha JMarpammax, rpaukax,
OTpaXKaroLIyI0 CBOICTBa
peabHBIX MPOLIECCOB U
SIBJICHUI; TPEICTaBISET
UH(POPMALIUIO C TIOMOIIIBIO
TaOJIMI U JUarpamm;
UCCIIE1yeT CTAaTUCTHUYECKHE
JIaHHBIE, B TOM YHUCIIE C
IpUMEHEHHEM TpapuUecKuX
METOJIOB U JIEKTPOHHBIX
CpPE/CTB;

[IpakTrueckas padota Ne 1-57
(IpaKTHYECKUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHNII).
YcTHbI# onpoc o Temam 1-13
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rpaduuecKuX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

VY8 ymenue onepupoBarb
MOHATUSAMM: CIIy9alHbIN
OIIBIT U CIIy4anHOE
COOBITHE, BEPOSTHOCTD
CIIy4aitHOTO COOBITHS;
YMEHHE BBIYUCIIATH
BEPOSITHOCTB C
HCII0JIb30BAHUEM
rpaUIecKux METOJIOB;
MIPUMEHSTH (POPMYIIbI
CIIOKEHHSI U1 YMHOXKEHUS
BEPOSITHOCTEH,
KOMOUHATOpHbIE (aKThI U
(hopMyIBI TpU peIICHUH
3a/1a4; OLEHUBATh
BEPOSITHOCTH peabHbIX
COOBITHI{; 3HAKOMCTBO CO
ClIydaifHBIMH BEJIMYNHAMU;
yMEHHE NMPUBOIUTH
MIPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B
MPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX;

ONEpUPYET MOHATUIMU:
CIIy4alHBIN OMBIT U CIIy4alHOE
cOOBbITHE, BEPOSITHOCTD
CIIy9aifHOTO COOBITHS;
BBIUUCIISIET BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'PaUIECKUX
METOJI0B; IPUMEHSIET
bopMyITBI CIIOKEHUS 1
YMHOKEHUS BEPOSITHOCTEN,
KOMOMHATOpHbIE (PaKThl U
(GopMyJIbl IPU PELICHUN 3a]1aY;
OIICHUBAET BEPOSITHOCTH
peaTbHBIX COOBITHI;
3HAKOMCTBO CO CITy4allHBIMH
BEJIMYUHAMU; TPUBOIUT
MIPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOIHBIX
1 OOLIECTBEHHBIX SBJICHUSX;

[TpakTuueckas padorta Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIIUI).
YcTHbIl onpoc 1mo Temam 1-13

Y9 ymenue onepupoBath
MOHATHAMHU: TOYKA, psMasi,
IJI0CKOCTh, MPOCTPAHCTBO,
JIBYIPaHHBIN yroJI,
CKpEILMBAIOIINECS TPSIMBIE,
NapajuienbHOCTh U
MePIEeHIUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEH,
yroJI MeXAY NPSIMBIMHU,
yroJI MeXAY NpAMOi U
MIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JI0 MIIOCKOCTH,
pacCTOsTHUE MEXIY
MPSIMBIMH, PACCTOSIHUE
MEXKy IIIOCKOCTSIMU;
YMEHUE UCIOJIb30BATh MPU
pelIeHnN 3a/1a4 U3y4eHHbIE
(haKThl ¥ TEOPEMBI
MJITAHUMETPUU; YMEHHE

OTIEPUPYET MOHATHIMHU: TOYKA,
npsiMasi, INOCKOCTb,
POCTPAHCTBO, JBYT PAHHBIH
YOI, CKPEIIMBAIOIIUECS
npsIMbIE, TAPAJLICIIEHOCTD U
NEPIEHINKYISPHOCTD MPSIMBIX
Y TUIOCKOCTEH, YTOJI MEXTY
NPSIMBIMH, YTOJI MEXTy
NPSIMO¥ U TUIOCKOCTBIO, YTOJl
MEXTy TUIOCKOCTSIMH,
paccTosiHue OT TOYKHU J0
TUTIOCKOCTH, PACCTOSTHUE MEXKTY
IPSIMBIMHU, PACCTOSTHUE MEXKIY
IUTOCKOCTSIMU; UCTIOJIb3yeT MpU
peIlIeHNH 3374 U3Y4YEeHHbIE
(bakThl U TEOPEMBI
TUTAHUMETPHUH; OIEHUBAET
pa3Mepsl 00BEKTOB
OKPY>KAIOIIIET0 MUPA;

[IpakTrueckas padora Ne 1-57
(IpaKTHYECKHUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHNII).
YcTHbI# onpoc o Temam 1-13
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OLICHUBATh Pa3Mephl
00BEKTOB OKPY’KAIOIIEr0
MUDA;

VY10 ymeHue onepupoBarhb
MOHATUSMH: MHOTOTPAHHHUK,
CeYeHHE MHOTOTpaHHHKa,
KyO, ImapaJiieienures,
npu3Ma, nupamuja, purypa
Y TIOBEPXHOCTH BpAIllCHUS,
WIAHAP, KOHYC, mIap,
cdepa, ceueHus Gurypsl
BpaIeHHs], TUIOCKOCTb,
Kacaroriasicsi chepsi,
WIAHpA, KOHYCa,
TUTOIIA/Ib TIOBEPXHOCTH
MUPaMUJIBI, PU3MBI,
KOHYCa, IWIHHPA,
momass chepsli, 00bemM
Ky0a, MpsIMOYT0JIbHOTO
napauiesienurnea,
MUPaMUJIBI, TPU3MBI,
LWIMHApA, KOHYca, 11apa;
yMeHHue n300paxarh
MHOTOI'PaHHUKH U
MIOBEPXHOCTH BPALICHUS, UX
CEUEeHMsI OT PYKH, C
MIOMOIIIBIO YEPTEKHBIX
UHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB;
YMEHUE pacro3HaBaTh
CUMMETPHIO B
IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IIPaBUJIbHbIE
MHOTOI'PaHHUKHI

OTICPUPYET MOHATUSIMU:
MHOTOTPaHHUK, CCUCHUE
MHOTOTpaHHHKA, KYO,
napaieNenure]], mpu3ma,
nupamua, purypa u
MIOBEPXHOCTh BPAILICHUS,
IUJTUHIP, KOHYC, map, cdepa,
cedeHus (pUTypbl BpallleHHUs,
TUTOCKOCTh, Kacaroasicst
cdepsl, MIIMHIpA, KOHYCA,
IUTOIAb TOBEPXHOCTH
MUPAMH/JIBI, TPU3MBI, KOHYCA,
IWJIMHIPA, TI0MIaab chephl,
00BbeM Ky0a, IPSIMOYT0JIbHOTO
napasuiesienuIen1a, MupaMu/Ibl,
MIPU3MBI, ITWJIHH]IPA, KOHYCA,
mapa; u300pakaer
MHOTOTPaHHUKHU U
MOBEPXHOCTHU BpalllEHUs, UX
CEUEHHUS OT PYKH, C MTOMOIIBIO
YepTEeKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPE/ICTB;
pacno3HaeT CHMMETPHIO B
POCTPAHCTBE; TPABUIIbHbBIE
MHOTOTpaHHUKH;

[TpakTuueckas padborta Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEILHBIX TAOIUIY).
YcTHbIl onpoc mo Temam 1-13

V11 ymenue onepupoBathb
MOHATUSAMMU: IBMOKCHHUE B
MIPOCTPAHCTBE, MOI00HbBIE
(burypsl B MpOCTPAHCTBE;
WCIIOJIb30BATh OTHOILICHHE
TUIONIAJIEN ITOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYD
MIpU PELICHUHU 3a/1a4

OTIEPUPYET MOHATHIMH:
JBHKCHHUE B MPOCTPAHCTBE,
1o100HbIE PUTYPHI B
MPOCTPAHCTBE; UCMIOJIB3YET
OTHOIICHHUE TIOIIANCH
MOBEPXHOCTEH U 00HEMOB
noJI00HBIX uryp npu
pellIeHnH 3a/a4;

[TpakTuueckas pabota Ne 1-57
(IpaKTHYECKUE 3aHATHS,
TECTUPOBAHUE, COCTABJICHUE
CPaBHHUTENBHBIX TaOJIHII).
YcrHslit onpoc o temam 1-13

V12 yMeHune BBIYUCTATH
TrE€OMETPUYECKNE BETUUHHBI
(MHa, yrou, IIomaib,
00bEM, ILJIOMIAb

Brruucnsier reomerpudeckue
BEJIMYUHEI (JUIMHA, YTOII,
IJI0Iaab, 00bEM, IUIOIAIb
MOBEPXHOCTH ), UCTIOJIB3YS
U3ydeHHbIe POpPMYIBI U

[Tpaktuueckas padora Ne 1-57
(MpakTHUYECKUE 3aHITHSA,
TECTUPOBAHUE, COCTABJICHUE
CPaBHUTENIBHBIX TAOIUIY).
YcrHblit onpoc o temam 1-13

25




IIOBEPXHOCTH ), UCIIOJIb3Ys
U3y4eHHBIE POPMYIIBI U
METO1bI

METO/IbI;

VY13 ymeHue onepupoBarhb
MOHATHSMHU:
MPsIMOYTOJIbHAsI cUCTEMa
KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAISIPHOE
IIPOU3BEJICHUE, YTOJI MEXTY
BEKTOpaMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE
BEKTOpa HA YHCJIO;
HaXOJUTh C MOMOIIBIO
M3Y4YEHHBIX (hopMyI
KOOPAMHATHI CEPEeTNHBI
OTpE3Ka, PACCTOSIHUE MEKIY
JIBYMSI TOUKAMHU

ONEpUPYET MOHATUIMU:
IPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPIUHATbI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaISIPHOE
IIPOM3BEACHUE, YTOJI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA Ha
YHCJI0; HAXOUT C HOMOIIBIO
U3YYEHHBIX (HOpMYIT
KOOPJMHATHI CEPEIUHbI
OTpE3Ka, PACCTOSIHUE MEKIY
JIBYMsI TOUKaMU;

[TpakTuueckas padborta Ne 1-57
(mpakTHyecKue 3aHATHS,
TECTUPOBAHUE, COCTABICHUE
CPaBHUTEIBHBIX TAOJHI).
YcTHbIl onpoc mo Temam 1-13

V14 ymenue BbIOUpaTh
MOJXOAIINI N3Y4YECHHBIN
METOJ VIS PEIEHUS
3aJla4M, paclo3HaBaTh
MaTeMaTu4eckue (QaxkThl 1
MaTeMaTUYECKHE MOJIEIH B
IIPUPOJHBIX U
OOI11eCTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE; YMEHHE
IIPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITHH
POCCHICKOM U MUPOBOI
MaTeMaTU4ECKON HayKH

BBIOMPAET IO IXOISATITUI
W3YYEHHBIN METOJ JUIsl
peuIeHus 3a1a4u, paclo3HaeT
MaTemaTHueckue (hakTbl U
MaTeMaTHUYECKHE MOJIETH B
MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;
IPUBOAUT NPUMEPHI
MaTE€MaTUYECKUX OTKPBITHNA
POCCHUICKON U MUPOBOM
MaTeMaTUYECKOU HAayKH.

[TpaxkTrueckas padota Ne 1-57
(mpakTUYecKue 3aHATHS,
TECTUPOBAaHUE, COCTABJICHUE
CpPaBHUTEILHBIX TAOJIHII).
VYerubiit onpoc o Temam 1-13

Pe3ynpraThl 00y4eHus

Kputepun onenku

MeToanl OLIEHKH

OK 01. Beibupats criocoOsl
pelieHus 3aaa4y
npodeccruoHaIbHON
JeSITEeNbHOCTH
MPUMEHHUTETHHO K
Pa3IMYHBIM KOHTEKCTaM;

BriOupaeT ciocoOsl pernieHus
3a/1a4 npodeccuoHaNbHON
JEeSITeIbHOCTH MPUMEHUTETHHO
K pa3IMYHbIM KOHTEKCTaM;

IIpakTnueckass padora Ne 1-57
(mpakTHYecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE
CPaBHHUTENBHBIX TAOIUI).

YcrHbli orpoc o Temam 1-13

BneaynutopHas
caMmocCTosITeNbHas padora

Onenxka BBITIOJTHEHUS
CaMOCTOSITENBHOM  PaboTBl MO

COCTaBJICHUIO HH(bOpMaHHOHHLIX
KapT € HCIIOJb30BaHUC I/I3,Z[8.HI/II71
HepHOZ[HHGCKOfI ncyaTu n
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HHTepHET-pecypcoB

OK 03. [TnanupoBats u
pean30BbIBATH
COOCTBEHHOE
npodeccnoHaIbHOE U
JMYHOCTHOE PAa3BUTHE,
HPEANPUHUMATEILCKYIO
JeSATEILHOCTD B
npodeccuoHanbHOU cdepe,
UCII0JIb30BATh 3HAHUS 110

[Inanupyer u peanusyer
COOCTBEHHOE
npodeccuonansHOE U
JMYHOCTHOE Pa3BUTHE,
HpEeANPUHIMATEIBCKYIO
JIeATEIILHOCTD B
npodeccuoHanbHO# chepe,
UCIIOJIb3YeT 3HAHUSI 110
(rHAHCOBOH TPAaMOTHOCTH B

[Tpaktuueckass pabora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBAHHE, COCTaBJICHUE
CPaBHUTENBHBIX Ta0IUI).

YcrHbil omnpoc o TeMam 1-13

BueayauropHas

CaMOCTOSITEIbHAS pabora
BneknaccHoe MEpPONpPUATHE
BukropuHa 1o  MaTemaTHKe

(camoolieHKa, HampaBiieHHas Ha

N CaMOCTOSATENBHYIO OILIEHKY
(MHAHCOBOM IPAMOTHOCTH | PA3IMYHBIX KU3HEHHBIX J—— pesyBTaTOB
B Pa3JIMYHBIX )KM3HEHHBIX | CHTYaIWsX; JIEATENBHOCTH).

CHTYaIHSIX;
OK 04. 3ddexTuBHO beper Ha cebs Ouenka BBITIOJTHEHUS
B3aMMO/IEHCTBOBATE U OTBETCTBEHHOCTH 3a PaboTy CaMOCTOATEIIBHON  paboThl 110

paboTath B KOJUIEKTHBE U
KOMaHJIe;

YWIEHOB KOMaH bl
(MOYMHEHHBIX), pe3yabTaT
BBIITOJIHEHHUS 3aJaHU M.

COCTaBIJICHHIO HH(OPMAIMOHHBIX
KapT C HCIOJIb30BaHUE W3JAHUM
MEepUOANIECKOMN ne4yaTu "
NHuTtepHeT-pecypcoB
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