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1. OBLIASA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30BATEJBHOM JUCHUILIINHBI <MATEMATHKA»

1.1. MecTo AucuMIuVINHBI B CTPYKType o0pa3oBaTtenbHoi nporpammbl CI1O:

OobmeoOpa3oBaTenbHas JAUCHUIUIMHA «Marematuka» sBiseTcs 00s3aTebHOM  YacThiO
o0mieo0pa3oBaTenpHOrO IKKIA oOpa3oBarenbHON mporpamMmbl B cootBerctBuu ¢ ®I'OC CIIO mo
crienanbHocTH 21.02.19 3emineycTpoilcTBO

1.2. leau U nJIaHUpPyeMble Pe3yJibTAThl 0CBOCHUSA IUCHUIIINHBI:

1.2.1. leap AUCHUILIHHDBI

Copep:xanue mporpammbl o0IIe00pa3oBaTeIbHON AUCHUIUIMHBL «MaTteMaTrukay HarpaBiIeHO
Ha JIOCTHXKCHHE Pe3ybTaTOB €€ M3y4eHus B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC COO c yyerom
npodeccuonanbHor HampaiaeHHOCTH PI'OC CIIO. IIpropuTeTHBRIMH HEIIMH 00yYEHHUST MaTEMaTHUKE
Ha 6230BOM YpPOBHE SIBJISTFOTCSI:

- opMHUpOBaHUE IIEHTPATbHBIX MATEMATHUYECKUX MOHITHIA (YMCII0, BETUYHUHA, TeOMETpUYecKas
¢durypa, nepeMeHHas, BEPOSATHOCTb, (YHKIMSA), OOECHeuYMBaIOIIUX I[PEEMCTBEHHOCTb U
NEPCIEKTUBHOCTh MaTEMATHIECKOTO 00pa30BaHUs 00yUYarOIINXCs;

- MOJABENCHHE OOYYaOIIMXCs Ha JOCTYIIHOM MJii HUX YpPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYXAIOUIEro MHpa, [OHMMAHUE MAaTeMaTUKU KaK YacTH OOIIeld KyJIbTypbl
YeII0BEUeCTBa;

- pa3BUTHE MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0YJaroIIMXCsl, [IO3HABATEIHLHON
AKTUBHOCTH, UCCIIEJOBATENILCKUX YMEHHUH, KPUTUYHOCTH MBIIIJICHHUS, HWHTEpeca K H3yYCHUIO
MaTeMAaTHKH;

- ¢opmupoBanre (HyHKIMOHAILHOM MaTeMaTHYeCKOW TpaMOTHOCTH: YMEHHS Paclo3HaBaTh
MaTEeMATHYECKHUE aCTICKThI B PEabHBIX JKU3HCHHBIX CUTYAllUSAX M MPH W3YYCHUU APYTUX TUCIUTUIAH,
MPOSIBIICHUS] 3aBHUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOopMyIHpoOBaTh WX Ha S3bIKE MaTeMaTHKU U
co3/aBaTh MaTEMATUYECKHUE MOJEIU, IPUMEHITh OCBOEHHBIM MaTeMAaTUYECKUI amnmapar Jjsl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4, 3a/1a4 Mpo(heCCHOHANBFHON AESITeNbHOCTH, HHTEPIPETUPOBATh U
OLICHUBATh MOJIyYE€HHBIE PE3YJIbTATHI.

1.2.2. IInanupyemble pe3y/IbTaThbl OCBOCHHSI 001Ie00pa30BATEJbHOH NUCHHUILVIMHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue komnetenuu (nanee — OK) u npodeccronanbabie komnereHnuu (ganee — [1K) ®T'OC
CIIO B COOTHECEHMH C JIMYHOCTHBIMU, METANPEAMETHBIMU U IPEIMETHBIMU pe3yIbTaTaMu OOyUYeHUs
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasnensl B Tadbnuiie 1.



Tab6uanna 1 - Ilnannpyemble pe3yabTaThl 0CBOCHHUSsI 00111€00pa30BATEJIbHOM JMCIUIIIHHbI

O0mue KoMIeTeHINH

Ilnannpyemblie pe3yJbTaThbl 00y4eHHUs!

Oowmme

JAucnunianHapHbie

OK 01 BsibupaTs ciocoOb!
peleHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTU IPUMEHHUTEIBHO K
Pa3INIHBIM KOHTEKCTaM

JIM4YHOCTHBIE Pe3yJIbTATHI A0JAKHBI OTPAKATH B YACTH:
TPY/10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTPH K aKTHBHOH JICSITEIbHOCTH TEXHOJOTHISCKOMN 1
COLIMAJIbHOM HaIlpaBJICHHOCTH, CIIOCOOHOCTH HWHUIIMUPOBAThH,

IUIAHUPOBATh U CAMOCTOSTENEHO BBITIONHATH TAKYIO
NEeSITeNTbHOCTB;

- HHTEpeC K pa3nnyHbIM chepaM npodheccHOHaTHHOMI
eI TEILHOCTH/

- TOTOBHOCTH ¥ CITOCOOHOCTH K 00Pa30BaHUIO U
camMo00pa30BaHUIO Ha MPOTSHKCHUH BCEH JKU3HU
MeTtanpeaMeTHbIe Pe3yJbTATHI J0JKHBI OTPAKATh:
OBjaeHue YHHUBEPCAJIbHBIMH y4eOHbIMHU
NMO3HABATEIbHBIMH AeHCTBUAMU:

a) 0a30BbIC JIOTUYECKUE JICHCTBHSL:

- CaMOCTOSTENHHO (POPMYIMPOBATEH M AKTYAIH3UPOBATH
mpo0JieMy, pacCMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUISL CpaBHEHHUS, KilacCu(DUKAIUU 1 0000IIEeHUS;

- OTIPEIEIIATH 1SN IeATENBHOCTH, 33JaBaTh MapaMeTPhl H
KPUTEPUHU MX AOCTIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTh KOPPEKTUBEI B JIESTENILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISIM, OLICHUBATh PHCKU
HOCJIEICTBUN JEATENBHOCTH

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH
JKU3HEHHBIX MPobIIeM

0) 0a30BbIE HCCIIEOBATEIILCKUE ICUCTBHS:

- BIIQJICTh HABBIKAMH YIeOHO-HCCIIEI0BATEILCKON U
MTPOEKTHOU JeSTENLHOCTH, HABBIKAMU pa3pelleHUs
po0em;

- CHOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIIBHOMY TTOHCKY
METOJIOB PEIICHUs PAKTUISCKUX 3aj1a4d, TPUMEHEHHIO
Pa3IMYHBIX METOIOB IIO3HAHUS

- BBUIBJISITh IPUUHMHHO-CJICJICTBEHHBIC CBSI3H

[1P61. Bragenne MeTomaMu TOKa3aTelIbCTB, AITOPUTMAMH PEIICHIS 3a1a9;
yMeHue GOpMyIHPOBaTh ONPEAEICHUs, AaKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
MIPOBOAMTH JOKa3aTeIbHbIE PACCYKICHUS B XOJ€ pellIeHUs 3a/1ay;

ITP62. YMeHue orreprupoBaTh MOHATHAMH: CTEIICHD YHCIIA, JIOTaprudM JuCIa;
YMEHHE BBINOJIHATH BEIYUCICHUE 3HAUE€HUH U TPeoOpa30BaHus BhIpayKeHUH
CO CTETIeHsIMH U JioraprudmMamu, mpeoOpazoBaHus APOOHO-PALMOHATBHBIX
BBIpAYKEHU;

ITP63. YMeHue orreprupoBaTh MOHATHAME: PallOHATIBHBIC, HPPAIHOHAIBHBIE,
NOKa3aTeNbHbIe, CTETICEHHbIE, JTOTapu(MUIECKUE, TPUTOHOMETPHYECKHE
ypaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

[1P65. YMmenwne oneprpoBaTh MOHITHAMUA: PallHOHATBHAS QYHKINS,
nokasarenbHas QyHKIHs, cTenieHHas QpyHKIus, Torapudmudeckas GyHKIuUS,
TPUTOHOMETpUUECKUE (DYHKINH, 00paTHbIE PYHKIMH; YMEHHE CTPOUTD
rpad WKy U3y4eHHBIX (YHKIUN, UCIIONB30BaTh TpadUKy IpH U3yUeHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PEILICHUHN 33/1a4 U3 APYTHX YIeOHBIX
NpeMETOB U 3a/1a4 U3 peaslbHOM JKU3HH; BEIpaKaTh (POpMyIaMu
3aBUCHUMOCTH MEXAY BEITMUHUHAMU;

[1P66. YMmenne pemaTh TEKCTOBBIC 33J]a91 Pa3HBIX THUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, TOJU U YacTH, Ha JBU)KEHHE, pabOTy, CTOMMOCTh TOBApOB U
YCIIYyT, HAJIOTH, 337a4¥ U3 O0JIACTH YIIPABIICHHUS JINYHBIMU M CEMEHHBIMU
(uHaHCaAMM); COCTABIIATH BBIPAXKEHHUSI, YPABHEHHSI, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 33J]auH, UCCIIEI0BATh TIOyUYEHHOE PELICHNE U
OLIEHMBATH TPaBAONIOA00HOCTE PE3yIbTATOB;

[1P69. YMmenue onepupoBaTh HOHATHSMH: TOUKA, PsIMasi, IJIOCKOCTH,
MIPOCTPAHCTBO, IBYTPAHHBIN YT0Jl, CKPEIIUBAIOIIUECS IPSMBIE,
NapauIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YT Ol
MEX]ly IPSIMBIMH, YTOJI MEXY MPSAMON U TNIOCKOCTBIO, YT'OJ MEXKIY
IUTOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MIPSIMBIMH, PACCTOSTHUE MEXAY TNIOCKOCTSMH; YMEHHUE HCIIONIb30BaTh MPU
peleHH 33/1a4 u3yueHHbIe (DaKThl M TEOPEMbI INTAHUMETPUH; YMEHHE
OLIEHUBATH pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MHUPA;

[1P610. YMenue onepupoBaTh NOHATHAMU: MHOTOTPaHHHK, CEUCHHE
MHOTOTpaHHUKa, Ky0, Tapajuiesenune]], Ipu3Ma, mupaMmuia, urypa u
MMOBEPXHOCTh BpAILEHUS, IIMHAP, KOHYC, ap, chepa, ceueHus: QUrypsl
BpalleHHs, ITIOCKOCTh, Kacatommasics: chepbl, HUIHHIPaA, KOHYCA, II0Aab
MMOBEPXHOCTH MUPAMUJIBL, IPU3MbI, KOHYCA, IWIMH/IPA, TIOHIa (b chepsl,
00BeM Ky0a, MPSIMOYTOJIBHOTO MapajUIeNIenuIe 1a, MHPaMUIbI, TPU3MEI,
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Y aKTyaJu3upoBaTh 331a49y, BBIIBUTATh THIIOTE3Y €€
pENICHNUs, HAXOIUTh apTYMEHTHI JIJIS TOKA3aTEIbCTBA CBOUX
YTBEPXKACHUH, 33/1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;
- aHATM3UPOBATH TOJTyYEHHBIC B XOJ€ PEIICHU 3a/1a4H
pe3yAbTaThl, KpUTHYECKH OLIEHUBATH MX IOCTOBEPHOCTH,
MMPOTHO3UPOBATh U3MCHEHHUE B HOBBIX YCIIOBUSIX;
pa3pabaTeIBaTh TUTAH PEUICHHUS MTPOOIIEMBI C YyUETOM aHaN3a
MMEIOTNXCS MAaTepUATbHBIX 1 HEMaTepUAIbHBIX PECYPCOB;
- YMETh MEPEHOCUTh 3HAHUS B [T03HABATENHHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACSITeTFHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obJacrei;

- BBIABHUI'aTb HOBBIC UACH, IIPCJIaraTb OpUrnHajJbHbIC
MTOIXOJTBI ¥ PEIICHUS

- CTaBUTH MPOOJIEMBI U 33]]a49H, JOMYCKAIOIINE CIIOCOOHOCTh
HMX HCITOJB30BaHUS B ITO3HABATEIHLHON U COHHaHBHOﬁ
MIPaKTHKE

OBiaeHue YHUBEPCAIBHBIMHU PeryJIATHBHBIMHI
JelCTBUSIMH:
a) caMOOpTaHU3aIMs: 1e1aTh OCO3HAHHBIA BHIOOD,
apryMEeHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHIE

HWIAHIpPA, KOHYCA, apa; yMEeHNe H300pakaTh MHOTOTPAaHHUKH U
MTOBEPXHOCTH BPAIICHHUS, X CEUCHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHE PACTIO3HABATh CHMMETPHIO
B ITPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH MPaBUIIHLHBIE MHOTOTPaHHHKH;
[TP611 YMmeHue onepupoBaTh MOHATUSMU: JIBMKEHUE B TPOCTPAHCTBE,
01I00HBIE (PUTYPBI B IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHUE TUIONIACH
MTOBEPXHOCTEH 1 00BeMOB MOTOOHBIX (GUTYp TIPU PEIICHUH 33/1aY;

[1P612. YMeHue BBIUUCISATh TE€OMETPUUECKUE BETMIHHBI (IJTNHA, YTOII,
IJI0MIa b, 00bEM, TUIOINA b IOBEPXHOCTH ), UCTIONB3YS U3YYCHHBIC (DOPMYJIBI
Y METOIBI;

[1P613. YMeHnue oneprupoBaTh HOHATUSIME: MPSMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEACHHUE, YTOJ MEXKTy BEKTOpPaMH, CyMMa BEKTOPOB, ITPOU3BEACHUE
BEKTOpPAa Ha YHCII0; HAXOIUTH C MMOMOIIBIO H3YIEHHBIX (hOPMYIT KOOPAUHATHI
CEpEeIMHBI OTPE3Ka, PACCTOSTHUE MEKY IBYMS TOUKAMU;

[1P614. YMeHue BBIOUPATH MOAXOASIINN U3YUCHHBIH METOT JIJIsl PEIICHUS
3a/1a4d, pacro3HaBaTh MaTeMaTHIeCKre (aKThl 1 MATEMaTHIECKHE MOJIENN B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUAX, B ICKYCCTBE; YMEHHE TIPUBOANTD
IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUACKOW U MUPOBOM
MAaTeMAaTHYECKON HAyKU

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CPEJICTBA TIOUCKA,
aHaNM3a M MHTEPIPETAINT
nH(pOpMAaIUH, U
WHPOPMAITUOHHBIE TEXHOJIOTHU
JUIs1 BBITIOJTHEHUS 3a]1a4
npodeccnoHanbHOM
JeSITeTEHOCTH

JInYHOCTHBIE Pe3yJbTAThI I0JKHBI 0TPAKATH B YACTH:
LHEHHOCTH HAYYHOTO MO3HAHMUS:

- c(OPMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPaKTUKW, OCHOBAHHOTO Ha JINAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUDE;

MeTtanpenMeTHbIe Pe3yJbTATHI J0JKHBI OTPAKATh:
OgnasieHne yHHBEPCATbHBIMU Y4€OHBIMH TTO3HABATEILHBIMH
IEUCTBUSIMU:

B) pabota ¢ nH(popmManue:

- BJIaJICTh HABBIKAMU TOJTyYeHUs] HHQOpMAIHX 13
HUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTH
MOUCK, aHAJIN3, CHCTEMATU3ALMI0 U HHTEPIIPETALNIO
WH(POPMAITUH Pa3TUYHBIX BUIIOB M (OPM IpeICTaBICHNS;

- CO3JIaBaTh TEKCTHI B PA3IMYHBIX (PopMaTax ¢ y4eToMm
Ha3zHaueHUA UHPOPMALMH U LIEIEBOM ayJUTOPUH, BEIOHpast
ONTUMAJIbHYIO POPMY MIPEJICTABICHUS U BU3yaTH3allnH;

- OIICHUBATB JIOCTOBEPHOCTb, JISTHTUMHOCTh UH(OpMAIIHH,

[1P64. YMmenue onepupoBaTh HOHATUAMU: (PYHKIHS, HETIpepbIBHAS (DYHKIIHS,
NPOM3BOHAS, IEPBOOOPa3HAas, ONpeIeIeHHbII HHTETpall; yMEHHE HAaXOUTh
MIPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIHIA, HCIIONB3Ys CIIPAaBOYHbIE
MaTepHalbl; UCCIEA0BATh B IPOCTEHIINX Cly4asx (QYHKIHH Ha
MOHOTOHHOCTb, HAXOJIUTh HAaHOOJIbIIINE U HAUMEHBIITNE 3HaUYeHHsT (DyHKIINH;
CTPOUTH rpa)MKu MHOTOUIEHOB C HCIIOJIb30BaHUEM armapara
MaTeMaTHYECKOT'0 aHAIN3a; IPUMEHSATh IPOM3BOIHYIO IPU PEIICHUH 33134
Ha JIBI)KEHHE; PelIaTh MPaKTHKO-OpUEHTHPOBAHHBIC 334l HA HAWOOJIbIINE
Y HaUMCHBIIINE 3HAUCHHS, Ha HAXO0XKICHUE MYTH, CKOPOCTH U YCKOPEHHS
[1P66. YMmenue pemaTh TEKCTOBBIE 331241 PAa3HBIX TUIIOB (B TOM YHCIIE Ha
MIPOLICHTHI, 10JIM 1 YACTH, Ha ABHXKEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33714 U3 O0JIACTH YIIPABIICHHUS JINYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTABIISITh BBIPAXKECHNUS, YpAaBHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 33J]a4H, UCCIIEI0BATh TIOIyUYEHHOE PEILICHNE U
OIIEHUBATH TPABIONOI00HOCTh PE3yIHTATOB;

[1PG7. YMeHue onepupoBaTh MOHATHIMHU: CPEIHEE APUPMETHUECKOE,
MeanaHa, HauOoJblee ¥ HAUMEHbIIIee 3HaUYeHUs, pa3Max, JUcTepcus,
CTaHJAPTHOE OTKIIOHEHHE YHCIIOBOTO HA0Opa; yMEHHE U3BJICKATS,
WHTEPIPETHPOBATH MHPOPMAITHIO, TPEACTABICHHYIO B TA0JIUIAX, HA
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€€ COOTBETCTBHE MPABOBBIM U MOPATbHO-3THICCKUM
HOpMaM;

- UCTIOJIb30BaTh CPeCTBA HH(DOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHI B pEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aIMOHHBIX
3aJ1a4 ¢ COOJIFOICHUEM TPeOOBaHUI SPTOHOMHUKH, TEXHUKH
0€e301acHOCTH, TUTHEHBI, PECypCcoCcOepeKeHHs, TPABOBBIX U
ATHYCCKUX HOPM, HOPM HHGPOPMAITMOHHOM 0€3011acHOCTH;

- BJIaACTh HABbBIKAMHU PACTIO3HABAHUA U 3alIUThI I/IH(bOpMaI_II/II/I,

nH(pOPMAITMOHHON 0€30TIaCHOCTH JTMIHOCTH

IarpaMMax, rpadukax, OTpakaroIyl0 CBOMCTBA PEATBHBIX IMPOIIECCOB U
SIBIICHUH; TIPEACTABIATh HH()OPMAITUIO C TIOMOIIBIO TAOJIHII U TUarpamMM;
HCCJIEIOBATh CTATUCTUYECKHUE JaHHBIE, B TOM YHCIIE€ C IPUMEHEHUEM
rpauIeCKUX METOAOB M DJICKTPOHHBIX CPEIICTB;

[1P614. YMeHue BBIOMPATh MOAXOASIINN U3YYCHHBIN METOT JIJIsl PEIICHUS
3aJla4yM, Pacro3HaBaTh MaTeMaTHUECKUE (PaKThl U MATEMAaTHUYCCKHE MOJICIIU B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUAX, B ICKYCCTBE; YMEHHE IIPUBOANTD
MPUMEPHl MATEMATUYECKUX OTKPBITUHA POCCUHCKON U MUPOBOM
MaTEMaTUYECKON HAayKH

OK 03 IlmanupoBath
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaNbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHAMATEIBCKYIO
JACATCIBbHOCTDb B
npoeccuoHanbHOM cdepe,
UCTIONIH30BaTh 3HAHUS 1O
MpaBoOBOH U (PMHAHCOBOI
T'paMOTHOCTHU B Pa3JIMYHBIX
’KM3HCHHBIX CHTYaIHsX

JINYHOCTHBIE Pe3yabTAThI JOJIKHBI 0TPAKATh B YACTH:
AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- ¢(OpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMUSI, STHYECKOTO
MTOBEICHUS;

- COCOOHOCTDH OLIEHUBATH CUTYALUI0 U IPUHUMATh
OCO3HaHHBIE PEUIeHNs, OPUEHTUPYACh HAa MOPAJIBHO-
HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JINYHOTO BKJIa/1a B TOCTPOEHUE YCTONIHBOIO
Oyymero;

- OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJUTENAM U (HIIN)
JPYTHM 4JIEHAM CEMBH, CO3JaHHUI0 CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LICHHOCTEN CEMEMHOM KU3HU B
COOTBETCTBMH C TPAAULIMAMHU Hapos1oB Poccum;
MertanpeaMeTHBbIE Pe3yJabTaThl JOJIKHBI OTPAXKATh:
OgyafeHue yHUBEPCAIBHBIMHI PeryJIITHBHBIMH
JIeliCTBUSIMM

a) caMOOpraHU3aIINS:

- CaMOCTOSITENIEHO OCYIIECTBIATH MO3HABATEIBHYIO
JeSITeNIbHOCTD, BBIABIIATH MMPOOJIEMbI, CTAaBUTh U
(dhopMyIMpOBaTH COOCTBEHHBIC 3aJIa4M B 00pa30BaTeIbHOMN
JESATENBHOCTH M JKU3HEHHBIX CUTYallUsAX; CAMOCTOSITENIEHO
COCTABJIAITH IUIaH pelIeHHs IPOOIEeMBI C yIeTOM
HMMEIOTNXCS PeCypcoB, COOCTBEHHBIX BOBMOKHOCTEH U
MIPEANOYTEHH; 1aBaTh OLIEHKY HOBBIM CUTYallHsIM;
croco0CTBOBaTh ()OPMHUPOBAHHIO U MPOSBIICHUIO IINPOKON
SPYAMIIAN B Pa3HBIX 00JaCTAX 3HAHHH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb;
0) CAMOKOHTPOJIb:

WCTIONIB30BaTh MPHUEMbI pe(IICKCHU JUIsl OLIEHKH CUTYAaIIHH,
BBIOOPA BEPHOTO PELICHIIS,

[1P61. Bragenne MeTomaMu TOKa3aTelIbCTB, AITOPUTMAMH PEIICHIS 3a1a9;
yMeHue GOpMyIHPOBATh ONPEAEICHUs, AaKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
NPOBOJMTH JI0Ka3aTeIbHbIC PACCYKICHHUS B XOJI¢ PEIllCHHS 331ay;

[1P64. YMmenwne onepupoBaTh MOHATHAMHA: (QYHKIUS, HEMTPEPhIBHAS (DYHKITHS,
MIPOU3BOJHASL, IEPBOOOPA3Has, ONPEACICHHBIN HHTETPal; yMEHUE HAXOAUTh
MPOU3BOHBIC AIEMEHTAPHBIX (PYHKIMH, UCIIOIB3YS CIIPABOYHBIC
MaTepHalbl; NCCIEI0BATh B MPOCTEHIINX CIIy4asxX (QyHKIHH Ha
MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U HAMMEHBILIUE 3HAYCHUS (PYHKIHH;
CTPOUTH rpa)MK MHOTOUJICHOB C HCIIOJIb30BaHUEM armmapara
MaTeMaTHYeCKOTO aHAJIN3a; MPUMEHSTh TPOU3BOJHYIO TP PEILICHUH 32144
Ha JIBH)KEHHUE; pelIaTh NPaKTUKO-OPUEHTUPOBAHHbIE 3a]a4ll HA HanOOJIbIINe
Y HaUMCHBIINE 3HAUCHHS, Ha HAXOXKIEHUE MYTH, CKOPOCTH U YCKOPEHHUS
[1P65. YMmenue onepupoBaTh MOHATHSIMU: pallMOHATIBHAS (QYHKIIHSL,
MoKasartesbHas QYHKIH, CTeNeHHas! QYHKIMSL, Jjorapupmudeckas QyHKuus,
TPUTOHOMETpUUECKUe (PYHKINH, 00paTHbIE PYHKIUN; YMEHHE CTPOUTh

rpad UKy U3yYeHHBIX (PYHKIUHA, UCIIONB30BaTh TPa(QUKU IPH U3yUSHUN
NPOIIECCOB U 3aBHCUMOCTEH, MPH PELICHNH 3a]1a4 U3 IPYTUX yUeOHBIX
MIPEIMETOB U 33/1a4 U3 PEeaIbHON JKU3HH; BBIpaXXaTh (popmyiaaMu
3aBHCUMOCTH MEXIY BEITMUNHAMHU;

[1P66. YMenue pemaTh TEKCTOBBIE 331241 Pa3HBIX TUTIOB (B TOM YMCIIC HA
MIPOLICHTHI, 10JIM U YACTH, Ha ABWKEHHE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 337a4y U3 00JIACTH YIIPABIICHUS JIMYHBIMU M CEMEHHBIMU
(mHaHCaAMM); COCTABIISITh BBIPAXKCHNUSI, YPABHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEI0BATh TIOyUEHHOE PEILCHNE 1
OLIEHMBATH MPaBAONOA0OHOCTE PE3yIbTATOB;

[1PG7. YMeHue onepupoBaTh MOHATHIMHU: CPEIHEE apPUPMETHUECKOE,
MeraHa, HauOoJIblllee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO HA0Opa; yMEHUE U3BJIEKATH,
HWHTEPIPETHPOBATh MHPOPMAITUIO, TPEACTABICHHYIO B TA0IUIIAX, HA
JrarpaMmmax, rpapukax, OTpaKarollyio CBOMCTBA peallbHBIX POIIECCOB
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- YMETh OIICHMBATh PUCKH U CBOEBPEMEHHO PUHUMATD
peUICHUS IO UX CHIXKEHHUIO;
B) SMOIIMOHATLHBIN HHTEIUICKT, PEATIOarafoIIHiA
c(hopMHPOBAHHOCTE:
BHYTPEHHEH MOTHBAIIUU, BKIIOYAIOIICH CTPEMIICHHE K
JOCTIDKEHUIO 1IETTH U YCIIEXY, ONTUMU3M, HHUITUATUBHOCTb,
YMEHUE ACHCTBOBATh, HCXOMs U3 CBOMX BO3MOXHOCTEW;
- SMIATHH, BKIIOYAIOMIEeH ClIOCOOHOCTh TOHUMATh
SMOIIMOHAIIEHOE COCTOSHUE IPYTUX, YIUTHIBATH €r0 MPU
OCYIIECTBICHUHA KOMMYHHUKAITUH, CITOCOOHOCTH K
COYYBCTBHIO U COTIEPEKHUBAHUIO;
- COIMATLHBIX HABBIKOB, BKJIFOYAIOIINX CIOCOOHOCTh
BBICTpanMBaTb OTHOUICHUA C JPYT'UMH JIIOAbMU, 336OTI/ITBCH,
MIPOSIBIISITH MHTEPEC U pa3periaTh KOH(PIUKTHI

SBIICHUI; IPEACTABIATh NH(POPMAITUIO C IIOMOIIBIO TAOIHII U TUArpaMM;
HCCIEI0BATh CTATUCTUYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpauuecKuX METOJOB U AIIEKTPOHHBIX CPEJICTB;

[1PG8. YMmenwne onepupoBaTh MOHATHAMH: CITYYalHBIN OTBIT U CIyYaitHOE
COOBITHE, BEPOATHOCTH CITy4aiHOTO COOBITHS; YMEHUE BHIYUCIISATH
BEPOSITHOCTD C MCIOIb30BaHIEM TpapuIecKuXx METOAOB; IPUMEHSTH
(hopMyITBI CTIOXKEHHS 1 YMHOKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U
(hopMyITBI TIpH pEIIeHUH 3a/1a4; OIEHUBATH BEPOATHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMU BETMUMHAMH; YMEHUE IPUBOAUTH
MIPUMEPHI MPOSBICHIS 3aKOHA OOJBITUX YHICET B MPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSX;

[1P614. YMeHue BBIOMPATH MOAXOASIINN U3YUCHHBIH METO/T JIJISl PEIICHUS
3aJauu, pacro3HaBaTh MaTeMaTHIeCKUe (DaKThl U MATEMaTHUECKHE MOJIEITH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUAX, B ICKYCCTBE; YMEHHUE TIPUBOANTD
IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKOW U MUPOBOM
MaTEeMaTU4YECKON HAYKU

OK 04 Db dexruBHO
B3aMMO/ICHCTBOBATh M PaboTaTh
B KOJIJICKTHUBE U KOMaH/JI€

JInuHOCTHBIE Pe3yabTAaThl JOKHBI OTPAKATh B YACTH:
[IEHHOCTH HAYYHOTO ITO3HAHUS: OCO3HAHHE [IEHHOCTH
Hay4YHOU JESITeILHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOSKTHYO M UCCIICIOBATENBCKYIO ICSATEILHOCTh
VHAWBHUIYAJTHHO U B TPYIIIE

MeTtanpeaMeTHbIE Pe3yJIbTAThI J0JLKHBI 0TPAKATH:
OrnafieHue YHUBEPCAJILHBIMUA KOMMYHHKATUBHBIMU
JeHCTBUAMM:

0) coBMeCTHas JIeATEIHbHOCTD:

- IOHUMATh U KCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOM U
WHANBUIYATBEHON paboThI;

- IPUHUMATH IIeJI1 COBMECTHON JESITeTbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH JICHCTBUS 110 €€
JOCTHKEHHIO: COCTABIISATh IUIAH JIEHCTBUN, PACIIPEIENIATh
POJIH C y9€TOM MHEHUI Y4aCTHUKOB O0CYXIaTh PE3yJIbTaThI
COBMECTHO pabOTHI;

- KOOPJMHHUPOBATH U BBIMOJHATH PA0OTY B YCIIOBHUAX
PEaNBHOT0, BUPTYAITBHOTO 1 KOMOMHHPOBAHHOT O
B3aMMOJICHCTBUS,

- OCYIIECTBIIATH TIO3UTHBHOE CTPATErMUCCKOE MTOBEICHUE B
Pa3IMYHBIX CUTYAILMSX, MPOSIBISATH TBOPUECTBO U
BOOOpaKeHUE, OBITH MHUIIUATUBHBIM.

OByaiecHUEe YHUBEPCAJIBLHBIMHU PETYJISITHBHBIMH
NeHCTBUSIMU:

[1P61. BnageHue MeTomaMu J10Ka3aTeIbCTB, AITOPUTMAMH PEIISHUS 3a/1a4;
yMeHue HopMyIHPOBaTh ONPEAEICHUs, AaKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
MIPOBOJIUTH JI0Ka3aTENbHbIE PACCYKICHUS B X0/I€ PELICHUS 33124,

[1PG7. YMeHue oniepupoBaTh MOHATHIMHU: CPEIHEE apPUPMETHUECKOE,
MeanaHa, HauOoJIbliiee ¥ HAUMEHbBIIIee 3HAUCHUS, pa3Max, TUCIepeus,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOTO HA0Opa; yMEHHE U3BJICKATH,
UHTEPIPETUPOBATh HHPOPMAIIHIO, TIPE/ICTABICHHYIO B TabIHIIaX, Ha
auarpammax, rpagukax, OTpakarollyio CBOMCTBA pealibHbIX POLIECCOB U
SIBICHUH; TIPEICTABIIATh HHPOPMALIUIO C IOMOLIBIO TAOIHII M JUarpamm;
MCCIIEIOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C TPUMEHEHHEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YMenune onepupoBaTh MOHATUAME: CIIy4aiHbBIN OMBIT U CIIydaiiHOE
COOBITHE, BEPOATHOCTH CITy4alfHOTO COOBITHS; YMEHUE BBIYUCIISATh
BEPOSITHOCTh C UCTIOJIb30BaHHEM Ipah)UIeCKUX METO/IOB; IPUMEHSITh
(hopMyIBI CIOKEHUS] 1 YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U
(hopMyIIBI IpH PELICHUH 3aa4; OLEHUBATh BEPOSATHOCTH PEATBbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy9alHBIMH BETMYMHAMHE; YMEHHE TIPUBOANUTD
MIPUMEPBI MIPOSIBICHUS 3aKOHA OOJIBLINX YUCET B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

[1P614. YMeHnue BBIOUPATH MOAXOASIINN U3YICHHBIH METOI JIJIsl PEIICHHUS
3a]]auu, paclo3HaBaTh MaTeMaTHIecKue (HakThl U MATEMATHUECKHE MOJIEITH B
MPUPOAHBIX U OOIIECTBEHHBIX ABJICHUAX, B HICKYCCTBE; YMEHUE PUBOAUTH
IIpUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON 1 MUPOBOU
MaTEMAaTHYECKON HAyKH




T) IPUHATHE CeOS M NPYTUX JIIOICH:
- IPUHUMATH MOTUBBI U APTYMEHTBI APYTUX JIOACH MpH
aHaJM3e pe3ysIbTaTOB JCATCILHOCTH;
- IPU3HABATh CBOE MPABO W MPABO JPYTHUX JIOJCH Ha
OINNOKH;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C ITO3UITUH JIPYTOTO
YeloBeKa

OK 05 Ocy1iecTBusTh YCTHYIO U
MUCHMEHHYIO KOMMYHUKAIMIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢
Y4ETOM OCOOCHHOCTEH
COLMAIIBHOTO H KYJILTYPHOTO
KOHTEKCTa

JINYHOCTHBIE Pe3yJbTAThI J0KHbBI 0TPAXKATh B YACTH:
ICTETUYECKOTr0 BOCIIUTAHUS:
- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi 3CTETUKY
ObITa, HAYYHOI'O M TEXHUYECKOI'0 TBOPYECTBA, CIOPTA, TPyAa
1 O0ILECTBEHHBIX OTHOLICHUIA;
- CIIOCOOHOCTD BOCIIPUHUMATH Pa3JIMYHbIC BUABI UCKYCCTBA,
TpaJULM{ U TBOPUYECTBO CBOETO U APYI'HX HAPOJIOB,
OLIYIIATh SMOLIMOHAIBHOE BO3ACHCTBUE HCKYCCTBA,
- Y6C)KZICHHOCTI> B 3HAYMMOCTH AJIs1 JIMYHOCTH U O6HICCTB3
OTEYECTBEHHOT'O U MUPOBOI'O MCKYCCTBA, 3STHUUECKHX
KYJIBTYPHBIX TPaJULMiA U HAPOAHOTO TBOPUECTBA
MeTtanpeaMeTHbIe Pe3yJbTATHI J0JKHBI OTPAKATh:
OsJaageHue yHHBEPCAIbLHBIMA KOMMYHUKATHBHBIMHU
AeHCTBUAMM:
a) OOIIEHHE: - OCYIIECTBIIATH KOMMYHUKAITUU
BO BceX cdepax )KHU3HH;
- pacno3HaBaTh HEBEpOAIbHbBIE CPEICTBA OOILEHHS,
MOHUMATh 3HAUY€HHE COLUATIbHBIX 3HAKOB, PACIIO3HABAThH
MPpEaAIIOCHIIKN KOH(bJ'H/IKTHBIX CI/ITyaIII/Iﬁ U CMATYaTh
KOH(JIUKTHI;

- pa3BEepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C

HCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB

[1P61. Bragenne MeTomaMu TOKa3aTelIbCTB, AITOPUTMAMH PEIICHIS 3a1a9;
yMeHue GOpMyIHPOBATh ONPEAEICHUs, AaKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
MIPOBOAMTH JOKa3aTeIbHbIE PACCYKICHUS B XOJ€ pelIeHHs 3a/1a4;

[TP66. YMenHue pemaTh TEKCTOBBIC 3a1a4M Pa3HBIX THIIOB (B TOM YHCJIE Ha
MPOLICHTHI, TOJM U YaCTH, Ha ABWKECHUE, padOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 337a4¥ U3 O0JIACTH YIIPABIICHHUS JINYHBIMU B CEMEHHBIMU
(hvHAHCAMM); COCTABIISITh BEIPAKCHHS, YPAaBHEHHSI, HEPAaBEHCTBA M UX
CHCTEMBI 110 YCIOBHIO 33]1a4d, UCCIIEAOBATh MOIYICHHOE PEIICHUE H
OLICHMBATH MPaBAONIOA00HOCTE PE3yIbTATOB;

[1PG8. YMmenwne onepupoBaTh MOHATHAMH: CITYYalHBIN OTBIT U CIy4YaitHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS; YMEHIE BEIYUCIISTH
BEPOSITHOCTH C UCTIONB30BaHHEM IpahUIeCKUX METOIOB; IPUMEHSITh
(hopMyJIBI CIIOXKEHHS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIC (DaKThl U
(hopMyITBI TIpH pEIIeHUH 3a/1a4; OIEHUBATH BEPOSATHOCTH PeaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4allHBIMU BETMUMHAMH; YMEHUE IPUBOAUTH
IpUMepHI IPOSIBIICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BBIOMPATH MOAXOASAIINN H3YYSHHBIN METO/T JIJIsl pEIIeHHUS
3aJ]auu, pacro3HaBaTh MaTeMaTHUeCKue (DaKThl U MATEMaTHUECKHE MOJIEITH B
NPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE ITPUBOIUTH
NpUMEPBI MATEMATUYECKUX OTKPBITHI pOCCUICKON 1 MUPOBOMA
MaTE€MaTUYECKON HAYKU

OK 06 IlposBisTh rpaxaaHCcKo-
NaTPUOTUYECKYIO MO3ULIUIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MTOBEJICHUE Ha OCHOBE
TPaJIUIIMOHHBIX POCCUHCKUX
JyXOBHO-HPaBCTBEHHBIX
IICHHOCTEH, B TOM UHCJIC C
YYETOM TapMOHU3ALINU
MEXHAITMOHAIBHBIX U
MEKPEIUTUO3HBIX OTHOLICHUH,
MPUMEHSITh CTaH1aPThI

JIMYHOCTHBIE Pe3yJIbTaThl 10J2KHBI OTPAKATH B YACTH:
- TPAXKIAHCKOT'O0 BOCIIUTAHUS: IPUHATUE TPATULUOHHBIX
HaI[MOHAJIBHBIX, OOIICUEIIOBEYECKUX TYMAHUCTUIECKHUX H
JIEMOKPATUYECKUX 1IEHHOCTEM;

-IaTPUOTUYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOE OTHOUIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U MPUPOJTHOMY HACIIE/INIO, TaMATHUKAM,
TpaaulusaM HapoaoB Poccuu, noctmxkeHusim Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;
MeTanpeaMeTHble Pe3yJbTAThI JOJIAKHBI 0TPAKATh:
OBJaaeHue YHUBEPCATbHBIMY PeryasiTUBHBIMHU

[1PG1. BnageHue MeToiaMu J10Ka3aTeiibCTB, AITOPUTMAMHU PEILICHUS 3a/1a4;
yMeHue HOpMyIMPOBaTh ONPEAEICHUs, AaKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
MIPOBOAMTH JOKa3aTeIbHbIE PACCYKACHUS B XOJ€ pEIICHU 3a/1a4;

[1P66. YMeHue pemaTh TEKCTOBBIC 33/Ia4H Pa3HBIX TUTIOB (B TOM YHCIIC HA
MIPOLIEHTHI, IOJIM ¥ YaCTH, Ha JIBKEHHE, pabOTy, CTONMOCTh TOBAPOB H
YCIIyT, HAJIOTH, 337a4y U3 00JIACTH YIIPABICHHUS JIMYHBIMU M CEMEHHBIMU
(mHaHCaMM); COCTABIISITh BBIPAXKCHNUS!, YPABHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 110 YCJIOBHIO 33/1a4, UCCIIEA0BATh MOIYYEHHOE PEIIEHUE H
OLIEHMBATH MPaBAONOAOOHOCTE PE3yIbTATOB;

[1P67. YMenue onepupoBaTh HOHATHUAMH: cpeliHee apupMETHIECKOE,
MeJraHa, HanOoJIbIliee ¥ HauMEHBIIIee 3HaYeHH, pa3Max, TUCTIepCHs,
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AHTUKOPPYIIIHOHHOTO
MOBEJCHUS

AeHCTBUAMM:
B) SMOLIMOHANBHBIA UHTEIIEKT, IPENNOararouii
c(hopMHPOBAHHOCTE:
--CaMOCO3HAaHMsI, BKJIFOUAIOIIETro CII0COOHOCTh IOHUMATh
CBO€ 3MOLIMOHAJILHOE COCTOSIHUE, BUAECTH HAIIPAaBICHUS
pa3BUTHsI COOCTBEHHOH SMOIMOHANBEHON cepbl, OBITH
YBEPEHHBIM B cele;
- CaMOPETYJIIMPOBAHNSA, BKIIOYAIOIIEr0 CAMOKOHTPOJIb,
yMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBE/ICHNE,
CIIOCOOHOCTH alalITUPOBATHCA K AIMOLIMOHAIbHBIM
HN3MEHEHUSAM U IPOSIBIATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;
- BHYTPEHHEN MOTHUBALIUH, BKIOYAIOLIEH CTPEMIICHUE K
JOCTHKEHHIO LIENH U YCIIEXY, ONTHMU3M, HHUIIMAaTUBHOCTb,
YMEHHE JIEMCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEN;
- OMITATUH, BKIIOYAIONIEH CITIOCOOHOCTH MTOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATE €T0 MPH
OCYILECTBICHUH KOMMYHHUKAIIUHU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKHUBAHUIO;
- COLMANIbHBIX HaBBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTD
BBICTPAaNBaTh OTHOLLIECHHUS C APYTUMH JIOIbMH, 3200THTHCS,
MPOSIBJISAT MHTEPEC U pa3peniaTbh KOHQIUKTHI

CTaHIapPTHOE OTKIOHEHHE YHCIOBOr0 Habopa; yMEeHNE U3BJIEKaTh,
HWHTEPIPETUPOBATh HHPOPMALMIO, TPEACTABICHHYIO B TAOIMIAX, Ha
IUarpamMmax, rpaukax, OTpa)xarollylo CBOWCTBA pPealbHBIX IIPOIECCOB 1
SIBIIGHUH; TIPEACTaBIATh HH(OPMAITHIO C TIOMOIIBIO TAOIHII U IUArpamMM;
HCCIEI0BaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpaMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1P68. YMmenwne onepupoBaTh MOHATHAMH: CITYYalHBIN OTBIT U CIyYaitHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS; YMEHHIE BEIYHCIISTH
BEPOSITHOCTD C MCIOIb30BaHIEM TpapuIecKuX METOAOB; IPUMEHSTH
(hopMyITBI CTIOXKEHHS 1 YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(hopMyITBI TIpH pEIIeHUH 3a/1a4; OIEHUBATH BEPOATHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMU BEJTMUMHAMH; YMEHUE IPUBOAUTH
IpUMepHI TPOSIBIICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIIECTBEHHBIX SBICHUSX;

[1P614. YMeHue BBIOUPATH MOAXOASIINN U3YUCHHBIH METOT JIJIsl PEIICHUS
3aJa4uu, pacro3HaBaTh MaTeMaTHIeCKUe (DaKThl U MATEMaTHUECKHE MOJIEITH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUAX, B ICKYCCTBE; YMEHHE TIPUBOANTD
MpUMEPBl MATEMATUIECKUX OTKPBITHI POCCUICKON 1 MUPOBOM
MaTeMaTU4YECKON HAyKU

OK 07 ConeticTBOBaThH
COXPaHCHHUIO OKPYXKAIOIIeH
Cpelibl, pecypcocOepekeHuIO,
MPUMEHSTh 3HAaHHUS 00
M3MEHEHNH KITUMATa, TPUHIITEI
OepeKIMBOTO TIPOU3BOICTRA,

3¢ (HeKTUBHO JIEHCTBOBATH B
YpPE3BBIYAMHBIX CUTYAIHIX

JINYHOCTHBIE Pe3yJbTAThI TOJKHBI 0TPAKATH B YACTH:
IKO0JIOTHYECKOr0 BOCIIUTAHUS:

- AKTUBHOE HENPUATHE ACUCTBUMA, MPHUHOCSIIUX BPE/
OKpY>Kalolllel cpesie;

- YMEHHE MTPOrHO3UPOBATh HEOIAronpusTHbIE
9KOJIOTHUYECKHE TIOCIIEACTBUS MPEIPUHIUMAEMBIX JCHCTBHH,
MPEIOTBPAIIATE HX;

- pacIIMpeHne OMBITA AESITENbHOCTH SKOJIOTHUECKOH
HaTPaBJICHHOCTH;

MeTanpeaMeTHbIe Pe3yJbTATHI H0JKHBI OTPAKATh:
OBJajieHHe YHUBEPCAIbLHLIMH Y4eOHbIMHU
NO3HABATEIbHBIMU JIefiCTBUAMM:

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

- pa3pabaTHIBaTh IIAH PEIIEHHS TPOOIEMBI C YIETOM
aHaJIn3a UMCIOINNXCA MAaTCPUATIbHBIX U HEMAaTCPpHUAJIbHBIX
pecypcos;

- OCYILECTBIIATH IEJIEHANPaBICHHbIH TONCK TIEPEHOCa
CPEJCTB ¥ CIIOCOO0B JACHCTBHUS B IPOPECCHOHAIBHYIO CPEY;

[1PG1. BnageHue MeToaMu J10Ka3aTeibCTB, AITOPUTMAMHU PEILICHUS 3a/1a4;
yMeHue HopMyIHpPOBAThH ONPEAEICHUS, AKCHOMBI U TEOPEMBI, IPUMEHATH HX,
MIPOBOJUTD AOKA3aTeJIbHbBIE PACCYKACHUS B XO€ PELICHUs 3a1a4;

[1P64. YMmeHue oneprpoBaTh MOHATUSAMH: (QYHKIIUS, HENPEPhIBHAS
(dyHKIUS, TPOU3BOIHAS, TIEPBOOOPa3Hasi, ONPEe/ICIICHHBIN HHTETPA;, yMEHHUE
HaXOAUTh IPOU3BOIHBIEC SIEMEHTAPHBIX (PYHKIHHA, HCIIOIb3Ys CIIPAaBOYHbIE
MaTepHaJbl; HCCIIEA0BATh B IPOCTEHIINX cydasx (QyHKIMN Ha
MOHOTOHHOCTb, HAXOJITh HAaHOOJIbIIINE U HAUMEHBIITNE 3HaUYeHHsT (DyHKIINH;
CTPOUTH rpa)Ku MHOTOUYICHOB C MCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOT'0 aHAIN3a; IPUMEHSATh IPOM3BOIHYIO IIPU PEIICHUH 33134
HAa JIBWKEHUE; peliaTh MPaKTHKO-OPUEHTHPOBAHHEIE 33]]aui Ha HANOOJIbIIIHE
1 HaMMEHBIINE 3HAYCHUsI, Ha HaXOKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS
[1P65. YMmenue onepupoBaTh NOHATHSMH: pallMOHATIbHAS (QYHKIHS,
nokaszartesnbHast QYHKIHsS, CTeNIeHHAsT QYHKIHSL, JTorapudMudeckas QyHKIus,
TpUTOHOMETpHUYECKUe HYHKINMHU, 0OpaTHbIE QYHKIMH; YMEHUE CTPOUTH
rpaduKu U3y4eHHBIX (PYHKIUHA, UCIIONb30BaTh TPa( KU PH U3yUYEeHUN
MIPOIIECCOB U 3aBUCHMOCTEMH, TIPU PEIICHUH 33/1a4 U3 APYTHX YICOHBIX
MIPEIMETOB U 33184 U3 PEIbHON JKU3HU; BEIpaXKaTh GopMyaaMu
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- YMETh TIEPCHOCUTD 3HAHKS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACITSILHOCTH;
OBiafeHue yHUBEPCAIBLHBIMU KOMMYHHUKATHUBHBIMU
JeHCTBUAMU:
0) coBMeCTHas JIeATCIBHOCTD:
- IpeJyIaraTh HOBBIE MMPOEKTHI, OIICHUBAThH UACH C MO3UIIUU
HOBU3HBI, OpUTUHAIBHOCTH, MMPAKTHIECKON 3HAYUMOCTH;
OBiafieHUe YHUBEPCAIBHBIMU PeryJISITUBHBIMH
JEeHCTBUSAIMHA:
0) CaMOKOHTPOJI:
- JaBaTh OIEHKY HOBBIM CUTYAI[HsIM, BHOCUTHh KOPPEKTHUBHI B
JIESATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IEIISIM

3aBHCHMOCTH MEXXy BETUINHAMU;
[1P66. YMenue pemaTh TEKCTOBBIC 331a4H PA3HBIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, IOJIM ¥ YaCTH, Ha JIBIKEHHE, padOTy, CTONMOCTh TOBAPOB H
yCITyT, HAJIOTH, 3a1a4H U3 00JIaCTH yIPaBICHUS THIHBIMU ¥ CEMEHHBIMU
(uHaHCaMH); COCTABIISITh BBIPAXKCHNUS, YPABHEHHUS, HEPABEHCTBA U HX
CUCTEMBI 110 YCIOBHIO 33J1a4, UCCIEA0BATh OIYYEHHOE PEIICHUE U
OIIEHMBATH MPaBIONIOI00HOCTh PE3yIBTATOB;

[1P614. YMenue BBIOMPATh MOAXOAAIINN U3YISHHBIH METOT ISl pEIIeHHUS
3aJauu, pacro3HaBaTh MaTeMaTHUECKUe (DaKThl U MATEMAaTHUECKIE MOJIETH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUSAX, B HCKYCCTBE; YMEHHE TTPUBOINTH
MPUMEPHl MATEMATUYECKUX OTKPBITUHA POCCUHCKON U MUPOBOM
MaTeMaTHYECKONH HAYKH

IIK 1.3. BeimonsasaTs
rpaduyeckue paboThI IO
COCTaBJICHHIO
KapTorpadguyeckux MaTepHaoB.

B) yMeHUs paboTaTh ¢ HHPOpMaIMel KaK 4acTh
MIO3HABATENILHBIX YHUBEPCATIBHBIX yUeOHBIX ICHCTBHIA:

— BBIABJIATH JeUIIUTH HHPOPMAILIUHY, TaHHBIX, HEOOXOIMMBIX
IUISL OTBETA Ha BOIIPOC M IS PELICHUS 33/1a49H;

— BBIOMpATh HHGHOPMALIMIO U3 HCTOYHHKOB Pa3JIMYHBIX TUIIOB,
aHaJM3NPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIIPETHPOBATH
nH(pOpMALUIO Pa3TMYHBIX BUIOB U (JOPM IIpeACTaBICHHS;

— CTPYKTYypUpOBaTh HH(POPMAIIHIO, IPEAICTABIISATE €€ B
Pa3IMYHBIX opMax, WLTFOCTPUPOBATH TpapIecKy;

— OIICHUBATH HAICKHOCTh HH()OPMAIMH 110 CAMOCTOSATEIBHO

c(OPMYJINPOBAHHBIM KPHTEPHUSIM.

- yMeHue 00padaThIBaTh CTATUCTUYCCKUE JAHHBIC, BBIYUCIATH YUCIOBEIC
XapaKTePUCTHUKH,

- IPOU3BOIUTH BBIYUCIICHUS B IPO(MECCHOHATIBHBIX 33/1a4ax,

- YMEHHUE CTPOUTH TpapuKy N3y4eHHBIX (DYHKINH, UCTIONB30BaTh IPadUKH
IIPY M3yYESHUH MPOLIECCOB U 3aBUCHMOCTEH, MIPU PEIICHUH 3a/1a9 U3 JPYTHX
y4eOHBIX PEIMETOB U 33/1a4 M3 PEeaTbHOMN KH3HHU; BEIpaKaTh (GOpMyIaMu
3aBHCUMOCTH MEXY BEITMUNHAMHU.
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2. CTPYKTYPA n COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JTUCHUIINHBI

2.1. O0beM quCHMILINHBI B BAbI Y4eOHOH padoThbl

Tabmuia 2 — O0beM U BHIBI pa0OT 1O 00111e00pa30BaTeIbHON TUCIUIIIIMHE

Buna yueOHoi# padoTnbl

O0BLeM B yacax

OBBEM OBPA3OBATEJIbHOM ITPOI' PAMMBI TUCITATLIMHBI 320
- TeOpeTH4YeCKoe 00yueHue 152
B T.U..

podeCCHOHATBHO-OPUEHTUPOBAHHOE COJIep)KaHMe (MMPAaKTHYECKas TOJIrOTOBKA) 10
- IPAKTHYeCKHe 3aHATHSA 150
B T.U..

po(eCCHOHATBLHO-OPUEHTUPOBAHHOE COJIep KaHue (MPaKTHUUeCKasi MOJrOTOBKA) 12
- MPOMEKYTOYHAS aTTeCTAIMS 18
B T.U.

KOHCYJIbTAIIUU 12
9K3aMEH 6
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2.2. TemaTnyeckuii IJiaH u coaecpikaHue NUCHUINJIUHDBI

Taonuua 3 — TemarudecKUi IJIaH TUCHUATLINHBI

KoauyecTBO ayTiuTOPHBIX YaCOB

H BCEro B T.4. B ¢popme
aMMeHOBaHHe Pa3/ieJIoB U TeM . TeopeTny. NpaKTHY.
NPaKTHYeCKOit
o0yueHue 3aHATUS
NOArOTOBKH
Pasnea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 2 10 10
Tema 1.1 Ilenp 1 3a1a4un MATEMaTHKU IPH OCBOCHUH CHEIMATBHOCTH 2 - 2 -
Tema 1.2 Uncna u Beruucienust. BelpakeHus u npeodpa3oBaHus 4 - 4 -
Tema 1.3. ['eomeTpus Ha TIOCKOCTH 2 2 - 2
Tema 1.4 I[IponieHTHBIE BEIYUCICHUS 2 - - 2
Tema 1.5 YpaBHeHMsI 1 HEpaBEHCTBA 4 - 2 2
Tema 1.6 CucteMbl ypaBHEHUI 1 HEPABEHCTB 4 - 2 2
Tewma 1.7 BxogHoi KOHTPOJIB 2 - - 2
Pa3znen 2. Ctenenn u kopHu. CteneHHass pyHKIMs 18 - 10 8
Tema 2.1 Crenennast pyHKIHUs, ee CBOCTBa 4 - 2 2
Tema 2.2 [IpeoOpazoBanue BEIpaKEHUH ¢ KOPHSIMU N-OH CTENIEHU 4 - 2 2
Tema 2.3 CBolicTBa CTENEHHU C paIMOHAIBHBIM U JCHCTBUTEILHBIM TTOKA3aTEIISIMU 2 - 2 -
Tema 2.4 Penienue uppaliioHaJbHbIX YPABHEHU U HEPABEHCTB 4 - 2 2
Tema 2.5 Crenenu u kopHu. CrenenHast QyHKUus 4 - 2 2
Pa3nen 3. [loka3zaTeasHasi pyHKIUS 18 - 8 10
Tema 3.1 Iloka3aTenbHast GyHKIINS, €€ CBOHCTBA 4 - 2 2
Tewma 3.2 Pemienre nokasateabHbIX YPaBHEHUH 1 HEPABEHCTB 8 - 4 4
Tewma 3.3 Cucremsbl NOKa3aTENbHBIX YPABHEHUN 4 - 2 2
Tewma 3.4 Pemienne 3amau. [lokazarenpHas GyHKIUS 2 - 2
Paznen 4. Jlorapugmel. Jlorapudpmudeckas pynkuust 26 2 14 12
Tewma 4.1 Jlorapudm uncna. JlecATHUHBIH 1 HATYPAIBHBIN JIOTapU(MBbI, YUCIIO € 4 - 2 2
Tewma 4.2 Cpotictra jorapudmon. Onepaiiyst JorapuhMUPOBaAHUS 4 - 2 2
Tewma 4.3 Jlorapudpmuueckasi QyHKIHMs, €€ CBOHCTBA 2 - 2
Tema 4.4 Pemenne norapuMUUECKUX YpaBHEHHH U HEPABEHCTB 8 - 4 4
Tema 4.5 CucteMsbl JorapuMUYECKUX YpaBHEHUH 4 - 2 2
Tema 4.6 JlorapudMsbl B IPHPO/IE U TEXHHUKE 2 2 2
Tewma 4.7 Pemenne 3agay. Jlorapudmsl. Jlorapudmudeckas QyHKIus 2 - 2
Pasnea 5. OcHoBbI TpUroHoMerpun. Tpuronomerpnyeckue GyHKIUA 36 2 18 18
Tema 5.1 Tpuronomerpuueckue QYHKIMHM MPOU3BOJIBHOIO yIna, yncna. PaguanHas u rpajgycHas Mepa 4 - 2 2
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yriaa

Tema 5.2 OCHOBHBIE TPUTOHOMETPHUUYECKHE TOKISCTBA.

4 2 2
DopMysIbl IPUBEACHHUS
Tema 5.3 Cunyc, KOCHHYC, TAHT€HC CYMMBI H Pa3HOCTH JIBYX YIJIOB 6 2 4
CuHyC ¥ KOCHHYC JIBOHHOTO yria. @opMysibl TOJIOBHHHOTO YIJa
Tema 5.4 dynknuu, ux cBoictBa. CriocoObl 3a1aHus PyHKIMH 2 2
Tema 5.5 Tpuronomerpudeckre GYHKIMH, MX CBOMCTBA U rpaduKu 2 2
Tema 5.6 I[IpeoOpazoBaHue rpaIKOB TPUTOHOMETPHUECKUX (QYHKIHMH 2 2
Tema 5.7 Onucanue npor3BOJACTBEHHBIX MPOLECCOB C MOMOIIBIO TpaduKOB QYHKIHHA 2 2
Tema 5.8 OOpaTHBIE TPUTOHOMETPUYECKHE QYHKIIHH 2 2
Tema 5.9 TpuroHoMeTpuueckre ypaBHEHHS U HEPAaBEHCTBA 8 4 4
Tema 5.10 CucTemMbl TPUTOHOMETPUUIECKUX YPaBHEHUH 2 2
Tema 5.11 Pemenue 3aa4. 0cCHOBBI TpUrOHOMETpUH. TpuroHomerpryeckue QyHKIUH 2 2
Paznen 6. KommniekcHbie 4ncsa 6 4 2
Tema 6.1 KomiuiekcHble uncna 4 2 2
Tema 6.2 [IpuMeHeHHE KOMIUTEKCHBIX YHCEN 2 2
Pa3znen 7. YpaBHeHHsI M1 HEPABEHCTBA 28 14 14
Tema 7.1 PaBHOCHIIBHOCTB ypaBHEHUH 1 HepaBeHCTB. O0IIIie METOBI PEIICHUSI 6 4 2
Tema 7.2 I'padudecknii MeTo pellicHUs] ypaBHEHHI, HEPABEHCTB 6 4 2
Tema 7.3 YpaBHEHHsI 1 HEPABEHCTBA C MOAYIEM 4 2 2
Tema 7.4 YpaBHEHMsI 1 HEPABEHCTBA C NapaMeTPaMHU 4 2 2
Tema 7.5 CocrapieHue u penieHne npoeCCHOHAIBHBIX 3aJ1ad C IIOMOIIBI0 YPaBHEHUH 4 4
Tewma 7.6 Pemenue 3amad. YpaBHEHHS 1 HEPABEHCTBA 4 2 2
Paznea 8. [lpousBonHas pyHKIHY, ee TPUMEHEHHE 12 16 16
Tema 8.1 [lonsiTie nmponsBonHOM. PopMyitsl 1 ipaBuia U GhepeHInpPOBaHUS 4 2 2
Tema 8.2 IIpon3BOAHBIE CYMMBI, PA3HOCTH MTPOU3BEACHHUSI, YACTHOTO 4 2 2
Tema 8.3 [IponsBogHbIe TPHTOHOMETpHUECKUX (YHKIMHA. [Ipon3BogHast CIOKHON QYHKIMN 2 2
Tema 8.4 TlonHsiTe 0 HeMpepbIBHOCTH (DYHKIIMH. MeTo1 HHTEpBAJIOB 2 2
Tema 8.5 ['eomeTpruecknii 1 PU3NIECKUIA CMBICI IIPOU3BOTHOM 4 2 2
Tema 8.6 dusnueckuil cMbICT MPOM3BOAHOM B MPOQecCHOHAIBHBIX 3a/1a4ax 2 2
Tema 8.7 MonotoHHOCTh QyHKIIMU. TOUKH 3KCTpeMyMa 4 4
Tema 8.8 Mccienopanue GyHKINN U MOCTPOEHUE rpaduKOB 2 2
Tema 8.9 HaubGoubliiee 1 HanMeHblee 3HaYeHHs QYHKITUH 2 2
Tema 8.10 HaxoxieHne onTUMaIbHOTO PE3yIbTaTa C MOMOIIBIO MPOXU3BOIHOM B MPAKTHUYECKUX 3a/1a4ax 2 2
Tema 8.11 Pemenue 3anau. [IponsBonnas GyHKIMuU, ee NpUMEHEHHE 4 2 2
Paznen 9. [lepBooGpa3Has GpyHKIINH, ee MPUMEHEHHE 16 8 8
Tewma 9.1 IlepBoobpa3znast pyHknuu. [IpaBrna HaxoxkIEHUsI TEPBOOOPAZHBIX 4 4
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Tema 9.2 Ilnomans kpuBonuHeiHOH Tpaneuuu. Popmyna Hetorona — Jlelibauna

Tema 9.3 HeomnpeneneHHBIN 1 ONPECIICHHBIN HHTETPAITBI

Tema 9.4 TloraTre 00 onpeeICeHHOM HHTETpasie KaK IUIOMaal KPUBOIMHEHHON TpaIeIim

Tema 9.5 OnpegeneHHbIN HHTETPaIl B dKU3HU

Tema 9.6 Pemenue 3anau. IlepBooOpasHas GyHKIHH, €€ IPUMEHEHHUE

Pasnes 10. MHoxkecTBa. JileMeHTHI TeopuM rpagos

Tema 10.1 MuoxecTBa

Tema 10.2 Onepanun ¢ MHOKECTBAMH

Tema 10.3 I'padst

Tema 10.4 Pemenue 3anauy. Muoxectsa, ['padpl 1 UX NpuMeHEHHE

NINININOINININ AN

Pazpnen 11. DiieMeHThl KOMOMHATOPHKH, CTATUCTUKY U TEOPUH BEPOSITHOCTEH

N
o

Tema 11.1 OcHOBHBIE TOHATHUSI KOMOWHATOPUKH

Tewma 11.2 CoOsiTHE, BepOSITHOCTE COOBITHA. CI0KEHHE U YMHOKEHUE BEPOSITHOCTEH

Tema 11.3 BepoaTHOCTb B IpoQecCHOHANBHBIX 3a7adax

Tewma 11.4 luckpetHas ciyyaiiHasi BeIMYHMHA, 32KOH €€ paclpeieleHus

Tema 11.5 3agaun MaTeMaTHYECKOM CTATUCTUKU

Tewma 11.6 CocraBienne TaOIHIl U AUAarpaMM Ha MPAKTHKE

N

Tema 11.7 Pemenue 3ama4. DneMeHTbl KOMOMHATOPHKH, CTATUCTUKU M TEOPUU BEPOSTHOCTEH

AINNNINIAS

Pasnen 12 IlpsiMble U MUIOCKOCTH B IPOCTPAHCTBE

N
o

10

Tema 12.1. OcHOBHBIE TOHATHUS CTepeoMeTpHUH. PacrionokeHne NPSMBIX U TNIOCKOCTEH

Tewma 12.2. IlapannenbHOCTh OPSIMBIX, IPSIMOU U INIOCKOCTH, IIIOCKOCTEHN

Tewma 12.3. IlepneHIUKYIIPHOCTh NPSIMBIX, NPSIMOMN U MIIOCKOCTH, IJIOCKOCTEH

Tema 12.4. Teopema 0 Tpex meprneHIUKYIsIpax

[
NN ING|N

Tema 12.5. IlapannenbHble, NEPIEHANKYISPHBIE, CKPEIIMBAIOLIHECS TIPSMBIE

Tema 12.6. Pemienue 3anad. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

NI IBRINOIN

Paznea 13. KoopauHaThl M BEeKTOPbI

-
»

16*

Tema 13.1 JlexapToBBl KOOPAKUHATHI B IPOCTpaHCTBE. PaccTosiHue Mexay nByMms Toukamu. KoopauHartbl
CepeluHbl OTpe3Ka

o

4*

Tema 13.2 Bektopsl B mpocTpaHcTBe. Yron Mexay BekTopamu. CkaJsipHOe pou3BeIeHHE BEKTOPOB

»

6*

Tema 13.3 IIpakTHKO-OpUEHTHPOBAHHBIE 33]1a4M HA KOOPIAMHATHOM MIIOCKOCTH

I

4*

N|A~| N |

Tema 13.4 Pemenue 3ana4. KoopanHaTh M BEKTOPBI

N

2*

NININ N ([ONAIN

Pa3znen 14. MHOrorpaHHUKHM U TeJia BpalieHust

w
oo

N
o

Tema 14.1 Bepmnnsl, pedpa, rpaHr MHOTOTpPaHHUKA

Tema 14.2 Ilpusma, ee coctaBisomue, ceueHue. [Ipsimas 1 mpaBuIbHas IPU3MBI

Tema 14.3 Ilapannenenunen, ky6. Ceuenne KyOa, napajuienenunena

Tema 14.4 Ilupamupa, ee coctaBisitoniue, ceueHue. [IpapunpHas nupamuaa. YceueHHas nupamMmuaa

NINININ

Tema 14.5 bokoBas u moyHasi HOBEPXHOCTH MPU3MBI, TUPAMHUIBI

NININININ
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Tema 14.6 Cummerpus B KyOe, napajuienenune/e, npusmMe, TupamMmue

Tewma 14.7 Ilpumepsl cUMMETpHIA B Tpodeccruu

Tewma 14.8 IIpaBunbHBIE MHOTOTPAHHUKH, HX CBOMCTBA

Tema 14.9 Hununap, ero cocrapusitomue. CedyeHUe MUIMHIPA

Tema 14.10 Konyc, ero cocrapustomue. CeueHue KoHyca

Tema 14.11 Yceuennsnit konyc. CeueHre yCeueHHOTO KOHyCca

NN IN

Tewma 14.12 Hlap u chepa, ux cedeHU

N

Tema 14.13 Ioustre 06 00beMe Tema. OTHOIIEHHE 00BEEMOB ITOLOOHBIX TEN

Tema 14.14 OObEMBI U TUIOIIAN IOBEPXHOCTEH TEI

Tema 14.15 KomOuHaImu MHOTOTPaHHHUKOB U TeJl BpAILICHUs

Tema 14.16 I'eomeTprueckre KOMOWHAIH HA IPAKTHKE

Tema 14.17 Pemienne 3ana4. MHOrOrpaHHUKH U TEJNa BpalleHUs

NINININ

KoncyabTauuu

IK3aMeH

SIS LYY SIS ENEN TSI N N

Bcero no pucuuminze

320

22*

152

150
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Tabauua 4 - Conep:xkaHue THCHUILVINHBI «MaTeMaTHKa

HaumeHoBaHMe pa3aesioB U TeM Conep:xanue yueOHOro Marepuasa (0CHOBHOE H NpodeccHoHATLHO-OPUEHTUPOBAHHOE), O0bem | @®opmupyemble
J1a0opaTopHble H NPAKTHYECKHUE 3AHATHS, IPUKJIAAHONH MOAY./Ib (IPU HAJIMYUH) 4acoB KOMIIeTeHIIM I
1 2 3 4
OcHoOBHOe coepKaHue
Pa3gea 1. IloBTOpenne Kypca MaTeMaTHKHA OCHOBHOM IIKOJIbI 20 OK 01, OK 02,
Tema 1.1 Conep:kanue yueOHOro Matepuaa 2 OK 03, OK 04,
Llenb 1 331290 MaTEMATUKU [IPH 1. Ba3oBble 3HAHHMSI M YMEHHsI [0 MaTeMaTHKe B NPO(GECCHOHAIBHON W B IMOBCEIHEBHOM 2 OK 05, OK 06,
OCBOEHHUU CHELHAIbHOCTU JEeSITETHOCTH. OK 07,TIK 1.3
Tema 1.2 Coneprxkanue yueOHOro Marepuaia 4
Uucna u BeIYKCIeHUs. BeipaxkeHus u 2. JeiicTBHSL HAJ TMOJOKHTEJIbHBIMH M OTPULATEJbLHBIMH YHCIAMH, OOBIKHOBCHHBIMH H 2
peoOpazoBaHUs JECATUIHBIMA APOOSMHU.
3. leliCTBHA €O cTeneHsIMU, GOPMYJIbI COKPAIIIEHHOTO YMHOKEHHUSI 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepiicanue NPUKIAOH020 MoOys) 2
I'eoMeTpus Ha TIOCKOCTH B ToM umciie, TPAKTHYECKUX 3aHATHI 2
M3Ne 1 Buapl miiockux Gpuryp u ux miomaib. 2*
[IpakTuKO-OpUEHTHPOBAHHBIE 33a41 B KypPCce T€OMETPHH Ha IJIIOCKOCTH
Tema 1.4 Coneprxkanue yueOHOro Marepuaia 2
[IpoueHTHBIE BBIYUCIEHUS B ToM unciie, NPAKTHYECKUX 3aHATHI 2
113 Ne 2 IIpocThle U c/I0KHBIE POLEHTHI 2
[IpocThle MpoLeHTH!, pa3Hble cr10co0bl X BbIuuciaeHus. ClI0XKHbIE MPOLCHTH
Tema 1.5 Conep:kanue yueOHOro mMarepuaia 4
VYpaBHEHUS U HEPABEHCTBA 4. JInneiinble, KBaJpaTHbIe, APOOHO-JINHEHHbIE YPABHEHNS W HEPABEHCTBA 2
B ToM yuciIe, NpaKTHYECKUX 3aHATHIH 2
I13 Ne3 Pemienune ypaBHeHUii U HEPaBEHCTB 2
Pemienne nMHEHHBIX, KBaAPATHBIX, JPOOHO-IMHEHHBIX YPaBHEHUH M HEPABEHCTB
Tema 1.6 Coneprxkanue yueOHOro Marepuaa 4
Cucrembl ypaBHEHUI 1 HEPABEHCTB 5. Cnoco0bl pemleHHs cUCTeM JIMHeWHBIX ypaBHeHui. [lomsrus: wmarpuma 2x2 u 3x3, 2
onpenenurens Marpunbl. Merton I'aycca. CucremMbl HENMHEWHBIX ypaBHEHHWH. CHCTEMBI
HEPaBEHCTB
B ToM yucie, NpaKTHYECKUX 3aHATHIH 2
I13 Ne 4 Pemienune cucteM JIMHEHHBIX YpaBHEHUI M HEPABEHCTB 2
Tema 1.7 Conep:kanue yueOHOro Marepuasa 2
BxonHoil kKoHTpOIB B ToM unciIe, NPAKTHYECKUX 3aHATHH 2
113 Ne 5 KonTponbHasi pabora Ne 1 2
Brruncnennst 1 npeobpa3oBanus. YpaBHEHHs M HEpaBeHCTBA. [ eoMeTprs Ha IIIOCKOCTH
Pa3nen 2. Ctenenu u kopuu. CteneHHas GyHKUus 18 OK 01, OK 02,
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Tema 2.1 Conepxanue yueOHOro MaTepuaa 4 OK 03, OK 04,
Crenennast pyHKUHsI, e¢ CBOICTBA 6. IonsiTHE KOPHS N-0ii CTeNEeHH U3 IeliCTBUTENbHOr0 uncaa. ynkuun y=4/X , UX cBoiicTBa 2 OK 05, OK 07
u rpaduku. CBOHCTBa KOPHS N-OM CTEITCHU
B ToM unciie, TPpAKTHYECKUX 3aHATHI 2
I13 Ne 6 CBolicTBa KOpHsI n-0M CTENIEHU 2
Tema 2.2 Coneprkanue yu4eOHOTO MaTepuaia 4
IIpeobpa3oBanue BEIpayKEHHI C 7. IlpeoGpa3oBaHue HPPALHOHAJIbHBIX BbIPasKeHMIl 2
KOPHSIMH N-O CTETNECHN B ToM unciie, TPpAKTHYECKUX 3aHATHI 2
13 Ne 7 [IpeoOpa3oBaHre UPPALMOHAIBHBIX BBIPaKEHUH 2
Tema 2.3 Coneprkanue yu4eOHOTO MaTepuaia 2
CBOJCTBA CTENEHH C PALIHOHATIEHBIM U 8. IonsTHe cTemeHW ¢ JIIOObIM PANMOHAJIBHBIM Moka3ateneMm. CTerneHHble (QYHKIMH, UX 2
JIEeHCTBUTEIbHBIM IOKA3aTEISIMU CBOHCTBa U rpad)uku
Tema 2.4 CopeprkaHre yd4eOHOTO MaTepuaia 4
Pemenne nppauoHanbHeIX ypaBHEHUH | 9. MeToabl pelieHHs HPPANHOHAIbHBIX YPABHEHUH M HEPABEHCTB 2
1 HEPAaBEHCTB PaBHOCHIIBHOCTh MpPALMOHAIIBHBIX YPABHEHUM M HEPAaBEHCTB. METO/Ibl HX PELIEHUSI.
B Tom unciie, IpAaKTHYECKUX 3aHATHI 2
I13 Ne8 PemieHue uppanoHajJbHbIX YPaBHEHUN U HEPABEHCTB 2
Tema 2.5 Conepkanue yu4eOHOTO MaTepuaia 4
Crenenu u kopHu. Crenennas Gynkuus | 10. OnpenejieHne creneHHoil Gpynkuun. Vcrnonp30BaHue ee CBOWCTB MPU PEIICHUH YPAaBHEHUI 2
1 HEPABEHCTB
B Tom unciie, npaKTHYECKUX 3aHATHI 2
I13 Ne 9 Kontposbnas padora Ne 2 2
Pasnen 3. IlokazaTeabHasi QyHKIUA 18 OK 01, OK 02,
Tema 3.1 Copepxkanre yueOHOro Marepuasia 4 OK 03, OK 04,
ITokazarenpHas GyHKIUS, €€ CBOWCTBA 11. Crenenn ¢ MPOU3BOJIBHBIM AeiiCTBUTEIbHBIM MOKa3aTeaeM. OnpeeeHne MoKa3areIbHON 2 OK 05, OK 07
¢yHKUIMHM, ee CcBOMCTBa M rpaduk. 3HAKOMCTBO C NPUMEHEHHEM IIOKa3aTeIbHON (YyHKIHH.
Penrenue mokazarebHBIX YpaBHEHUH QYHKIIMOHATBHO-Tpa)UIeCKUM METOJIOM
B ToM yuciIe, NpaKTHYECKUX 3aHATHIH 2
I13 Ne 10 IIpeobpa3oBaHue NOKa3aTENbHBIX BEIPAKEHUH 2
Tema 3.2 Conepxanue yueOHOTO MaTepraa 8
Pemenne nmokasarensHeIX ypaBHeHUH U | 12 Pemenne moka3aTelbHBIX YpaBHEHHH METOJOM ypaBHHBaHUS TIOKa3aTelied, MeTOJ0M 2
HEPABEHCTB BBEJICHHUS] HOBOH MMEPEeMEHHOM, (DYHKIIMOHATBHO-TPAPHIECKUM METOIOM.
13 MeToasl pemieHusi NOKa3aTeJbHbIX HEPABEHCTB 2
B ToM unciIe, NPAKTHYECKUX 3aHATHH 4
I13 Ne 11 Pemenne moka3aTeNnbHbIX YpaBHEHHN 2
I13 Ne 12 Pemenne moka3aTelbHbIX HEPABEHCTB 2
Tema 3.3 Coneprxkanne yaeOHOTO MaTeprana 4
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CucreMEl IToKa3aTeIbHBIX ypaBHeHI/Iﬁ

14. MeToapl penieHUs CHCTEM MOKA3aTeIbHBIX YPABHEHHId

B ToM unciie, npAKTUYECKUX 3aHATHI

I13 Ne 13 Pemennie cucteM MmoKa3aTeNbHBIX YPaBHEHHH

Tema 3.4
Pemenne 3amau. IlokazarennHas
hyHKIISA

Cojeprkanue yueOHOro Marepuasa

B ToM yuciIe, NPaKTHYECKUX 3aHATHH

I13 Ne 14 KonTpoabHas padora Ne 3
Pemenne nokasaresnbHbBIX ypaBHEHUI METOAOM YpaBHUBAHUS I1OKA3aTeNeH W METOJOM BBEICHHUS
HOBOM NlepeMeHHOM. Penienne nokazarenbHbIX HEPABEHCTB

NINININININ

Pasnea 4. Jlorapupmel. Jlorapudpmuyeckas GpyHKuus 26
Tema 4.1 Conepikanue yu4eOHOTO MaTepuana 4
Jlorapudwm uncna. JlecaTHIHBIH 1 15 Jlorapudm yucia. JlecITHUHBINA U HATYPATbHBIN JIoTapU(MBI, YUCIIO € 2
HaTypaIbHbIA JIOrapu(pMBbI, YUCIIO € B TOoM umciie, NpAKTHYECKUX 3aHATHI 2
I13 Ne 15 Brruucnenue gorapudMa yncia 2
Tema 4.2 Conepkanue y4eOHOTO MaTepuaa 4
CgoiicTBa nmorapudmos. Omepanus 16 CgoiicTBa Jorapugmon. Onepanus JorapupMHUPOBAHHSL. 2
J0rapu(pMUpOBaHUS B TOoM unciie, npAKTHYECKUX 3aHSATHI 2
I13 Ne 16 [lpumeneHne cBOHCTB Joraprdma Ui BEIYUCICHUH. 2
Tema 4.3 Conepkanue yu4eOHOTO MaTepuaia 2
Jlorapudmudeckas GyHKIHsL, ee 17 Jlorapudmudeckast pyHKIUS U €€ CBOWCTBA 2
CBOMCTBa
Tema 4.4 Conepxkanue yaeOHOTO MaTepuana 8
Pemenne norapupmudeckux ypaHenuii | 18. ousitue Jorapugmudeckoro ypapuenus. Oneparys MoTeHIIUPOBaHHUSL. 2
Y HEPAaBEHCTB 19 Tpu OCHOBHBIX MeTO/AAQ pelIeHHsl JOrapupMUUecKUX ypaBHeHUH: (YHKIHOHAIBHO- 2
rpaduUecKuii, METOA OTCHLIMPOBAHUS, METOJl BBEJICHUSI HOBOM nepemMeHHOH. Jlorapupmuyeckue
HEpaBEHCTBA
B ToM uncie, NpaKTHYECKUX 3aHATHIA 4
I13 Ne 17 Pemenue norapuMUIeCKUX YpaBHEHUH 2
13 Ne 18 Pemenue norapuMUIecKUX HEPABEHCTB 2
Tema 4.5 ConepxaHue yueOHOTO MaTepraa 4
Cucremsl 10orapupMUIECKHX 20 AAropuTM pellleHHsi CUCTeMbl YpaBHeHHii. PaBHOCMIIEHOCTE JIorapu(MUYECKUX YpaBHEHHN 2
ypaBHEHUI ¥ HEPABEHCTB
B ToM uncie, NPAKTHYECKUX 3aHATHIH 2
I13 Ne 19 Pemenue cucteM JiorapupMHUUECKIX YPaBHEHHH 1 HEPABEHCTB 2
Tema 4.6 Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue nPUKIAOH020 M00YJiA) 2
Jlorapudmsbl B IpUPOJIE U TEXHHUKE 21 Ilpumenenue gorapudgma. Jlorapupmudeckas cnvpaibr B npupojae. Ee maremaTnueckue 2*
CBOICTBa
Tema 4.7 ConepxaHue yueOHOTo MaTepraa 2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
IK 1.3
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Pemenue 3amau. Jlorapudmer. B ToM unciie, npaKTHYECKUX 3aHATHH 2
Jlorapudmuyeckast pyHKITHS 113 Ne 20 KouTposabHasi padoTa Ned
Jlorapudmuueckas pynknus. Pemenne npocreiimmx morapuMUIecKnX ypaBHEeHHHA
Pa3gen 5. OcHoBbI TpUroHoMeTpun. Tpuronomerpudeckue GyHKIUH 40 OK 01, OK 02,
Tema 5.1 Conep:kanue yueOHOro Matepuaa 4 OK 03, OK 04,
Tpuronomerpuieckue GyHKIIH 22 Paaumannasa mepa yria. [loBopoT Toukm BOKpYr Hadaja koopawHar. OmpeneneHne cHUHYca, 2 OK 05, OK 06,
IPOU3BOJIBHOTO yIUIa, YnCiIa. PajuanHas | KocMHyca, TAaHT€HCa M KOTAHTEHCA. 3HaKM CHHYCa, KOCHHYCa, TAHI€HCa M KOTAHIEHCa IO OK 07,1IK 1.3
W rpagycHas Mepa yria YeTBEPTAM. 3aBHCUMOCTh MEKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OTHOTO M TOTO
Ke yriaa
B ToM unciie, NpAaKTHYECKUX 3aHATHI 2
I13 Ne 21 PanuanHas u rpagycHasi Mepa yria 2
Tema 5.2 Coneprxkanue yueOHOro Marepuaa 4
OCHOBHbIE TPUTOHOMETPUYECKHE 23 TpuroHoMerpuyeckue ToxkaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC YIVIOB O U - Q. 2
TOXIECTBA. @DopMynbl IpUBEACHUS
DopMyIbl IPUBEACHUS B TOoM umciie, NpAKTHYECKUX 3aHIATHI 2
[13 Ne 22 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 2
Tema 5.3 Coneprxkanue yueOHOro Marepuaia 6
CuHyC, KOCHHYC, TAHT€HC CYMMBI 1 24 Cymma n pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYcOB. CHHYC W KOCHHYC JBOIHOTO 2
PasHOCTH IBYX YIJIOB yrina. @opmynel moaoBUHHOTO yria. IlpeoOpazoBaHusi cyMMbl TPUTOHOMETPUYECKUX (QYHKIMN B
CuHyc 1 KOCHHYC JBOWHOTO yTia. MpOU3BE/ICHHE W TPOM3BEIICHUS B CyMMy. BbIpakeHHe TpuUTOHOMETpUYeckux (yHKIUH uepes
DopMyITBI TOJTIOBUHHOTO yIiia TaHTEHC MTOJIOBUHHOTO apryMEHTa.
B ToM unciie, npaKTHYeCKUX 3aHATHI 4
13 Ne 23 IIpeobpa3oBaHysi IPOCTEHIINX TPUTOHOMETPUIESCKHUX BBIPAKEHUH 2
13 Ne 24 IIpuMeHeHHe TPUrOHOMETPUUECKUX hopMyl Uit TpeoOpa3oBaHus BBIPAKECHUI 2
Tema 5.4 Coneprxkanue yueOHOro Marepuaia 2
OynHkyH, ux cBoiicrBa. CriocoObl 25 OOaacTs ompenedeHUs] M MHOKeCTBO 3HadeHMil QyHknuii. YETHOCTh, HEYETHOCTD, 2
3agaHus QYHKIUHA nepuognyHoCcTh GyHKuuil. CriocoOsl 3a1auus GYHKIMHA
Tema 5.5 Conep:kanue yueOHOro mMarepuaia 2
Tpuronomerpuueckue QyHKIUH, UX 26 O0aacts omnpenejdeHHssT M MHOMKECTBO 3HAYEHHMIl TPUTOHOMETPUYECKHMX (YHKIIU. 2
CBOHCTBa U rpauKu YérHOCTh, HEUYETHOCTD, TIEPUOIUIHOCTh TpUTOHOMETpruieckux (yHkmnuit. CpoiicTBa U rpauKu
QYHKIMA Yy = CcOS X, Y =sin X, y =tg X, y = ctg X.
Tema 5.6 Conep:kanue yueOHOro Marepuaia 2
[IpeobpaszoBanue rpaduxon B ToM umciie, NPAKTHYECKUX 3aHSATHI 2
TPUTOHOMETPUYECKUX PYHKIIUH 13 Ne 25 TIpeobpazoBaHue TpaQ kOB TPUTOHOMETPHUYECKUX (PYHKITHN
Cxarue U pacTshkeHue rpa)iKOB TPUTOHOMETPUUYECKUX (DYHKIHH.
Tema 5.7 Ilpogheccuonanvno-opuenmuposannoe codeprcanue (cooeprcanue RPUKIAOH020 MoOy/s) 2
Onucanne MpoU3BOJICTBEHHBIX 27 UcnoJb30BaHNe CBOICTB TPUTOHOMeTPUYeCKUX (PyHKIMIT B podeccMOHATBHBIX 3aa4ax 2*
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IPOLIECCOB € MTOMOIIBIO TPAPHUKOB

hyHKIHIA
Tema 5.8 Coneprxanue y4eOHOTO Marepuana 2
OO0parHble TPUTOHOMETPUUECKUE 28 OOparHble TpUroHOMeTpHYecKue PyHKIuU. VX cBoiicTBa u rpaduku 2
(hyHKIIIH
Tema 5.9 TpuronomeTpudeckme Coneprxanue y4eOHOTO MaTepuaa 8
YpaBHEHHUS 1 HEPABESHCTBA 29 Ilpocreiiline TPUroHOMeTPUYECKHE YPABHEHHS 2
YpaBHEHHE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a.
30 IpocTeiilue TPUTOHOMETPHYECKHE HEPABEHCTBA 2
B ToM unciie, npAKTHYECKUX 3aHATHI 4
113 Ne 26 PenreHue npocTednX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB 2
113 Ne 27 Pemienuie TPUrOHOMETPHYECKUX YPABHEHU I 2
Pemienme TpUroHOMETPHYECKUX YPaBHEHHI OCHOBHBIX THIIOB: IPOCTEHIITIE TPUTOHOMETPUIECKHE
YpaBHEHHS1, CBOJSIIIMECS K KBaIPATHBIM, PEIIAEMbIe Pa3JIOKEHUEM HA MHOXKHTEJHU, OMHOPOIHBIE.
Tema 5.10 Coneprxanue yaeOHOTO MaTepuana 2
CHUCTEeMBl TPUTOHOMETPHYECKUX B ToM yucie, NpaKTHYECKUX 3aHATHH 2
yYpaBHEHHH 13 28 CucreMbl MpoCTEHIINX TPUTOHOMETPUUECKIX YpaBHEHHH 2
Tema 5.11 Coneprxanue y4eOHOTO MaTepuana 2
Pemenne 3a1a4. 0CHOBBI B ToM uncJjie, IPAKTHYECKHX 3aHATHI 2
TPUTOHOMETPUH. TpHFOHOMeTqueCKHe II3 Ne 29 KOHTpO.HbHaSI paﬁoTa Ne 5 2
Gyuxnumn [IpeoGpa3zoBaHne TPUTOHOMETPUUECKUX BBIpAXKEHUH. PerieHne TpuroHoMeTpruieckux ypaBHEHUH
1 HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHNEM CBOMCTB (DYHKLMIA
Paznen 6. KomnjiekcHble yncaa 6
Tema 6.1 Conep:kanue yueOHOro mMarepuaia 4 OK 01, OK 02,
Komrnexcusle yuca 31 MonsiTne KOMIJIeKCHOro 4ucaa. ConpsHKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYTb M apryMEeHT 2 OK 03, OK 04,
KOMIUIEKCHOTO  uucia.  Popma  3amucu  KOMIUIEKCHOTO — 4ucna  (TeoMeTpuyeckas, OK 05, OK 06,
TPUTOHOMETPHUYIECKasi, anredpandeckas). OK 07
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 30 ApudmMeTrueckne ASHCTBUS C KOMIUICKCHBIMU YHCIAMHU 2
Tema 6.2 ConeprxkaHue yueOHOro Marepuaa 2
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEI 32 BpIno/iHeHHE PacyeToOB € TMOMOIIbI0 KOMILIEKCHBIX 4YMces. [lpumepsl HCIOIb30BaHUS 2
KOMILJIEKCHBIX YHCEll
Pa3znen 7. YpaBHeHUsI 1 HEPABEHCTBA 28 OK 01, OK 02,
Tema 7.1 Conepkanue yueOHOro Matepuasa 6 OK 03, OK 04,
PaBHOCHIIBHOCTD YpaBHEHHI U 33 PaBHOCWIBHOCTH ypaBHeHHii u HepaBencTB. Onpenenchus. OCHOBHBIE TEOPEMBI 2 OK 05, OK 06,
HepaBeHCTB. O0Iue METOIbI PELIeHUS PaBHOCHJIBHBIX IIEPEX0aX B YPABHEHUSIX M HEPABCHCTBAX. OK 07
34 O6mme MeToAbl pellleHUsl YPABHEHMIi: TMepexoJ]] OT paBeHcTBa (DYHKIMH K PaBEHCTBY 2
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aApryMEHTOB JUIsl MOHOTOHHBIX (DYHKITMI, METOJ| Pa3JIOKCHHS Ha MHOXKHUTEIH, METOJ[ BBEICHUS
HOBOH TlepeMeHHO!, QYHKIIMOHATFHO-TPahUIeCKII METOX

B ToM unciie, TPAKTHYECKUX 3aHATHI 2
[13 Ne 31 Pemenvie ypaBHEHHI U HEPABEHCTB 2
Tema 7.2 Conep:kanue yueOHOro Matepuaa 6
I'padmyeckmii MeTOI peIIeHUs 35 OOmme MeToabl pelleHUs] HEPABEHCTB: TIEpeXof] OT CPaBHEHHWS 3HAYeHWH (GYHKIHHA K 2
ypaBHEHUH, HEPABCHCTB CPAaBHCHMIO 3HAUYEHMH apryMeHTOB [ MOHOTOHHbIX (DYHKLHMI, METON HHTEPBAJIOB,
(YHKIMOHAIBHO-TpaduIecKuil METOJ.
36 I'paduyeckmii MeTo pellieHUs] YPABHEHUIl M1 HEPAaBEHCTB 2
B ToM unciie, npAKTHYECKUX 3aHATHI 2
I13 Ne 32 Pemennie ypaBHEHUI W HEPABEHCTB TPaQUIECKIUM METOIOM 2
Tema 7.3 Coneprxkanue yueOHOro Marepuaia 4
YpaBHEHHUS U HEPABEHCTBA C MOAYJIEM 37 Onpeaenenune moayJasi. Packpeitue monyns mo ompexaeneHuro. llpocrteiiine ypaBHeHUS U 2
HepaBeHCcTBAa ¢ MoayieM. llpumeHeHHMe pPaBHOCHIBHBIX IEPEXONOB B OINPEICICHHBIX THIAX
YpaBHEHHUH M HEPABECHCTB C MOAYIIEM
B ToM uncie, npaKTHYeCKUX 3aHATHH 2
13 Ne 33 Pemennie ypaBHEHHI U HEPABEHCTB C MOZYJIEM 2
Tema 7.4 Coneprkanue yueOHOro Marepuaia 4
YpaBHEHUSA U HEPABEHCTBA C 38 3nakoMcTBO ¢ napamerpoM. [IpocTeiine ypaBHEHUSI 1 HEPABEHCTBA C TAPAMETPOM 2
napamMeTpamMu B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 34 Pemennie ypaBHEHHI 1 HEPABEHCTB C MapamMeTpamMu 2
Tema 7.5 Coneprxkanue yueOHOro Marepuaia 4
CocraBieHue U pelieHue B ToM yuciie, NPaKTHYECKHX 3aHATHIH 4
pO(eCCHOHANBHBIX 3a/1a4 ¢ MOMOIIBIO | T13 Ne 35 PerieHue TEKCTOBBIX 3a/1a4 PO(ECCHOHAIBHOTO COJIEPIKAHUSI 2
YPaBHCHUH 13 Ne 36 Pemenune TeKCTOBBIX 3a7a4 MPOQECCHOHATIBHOTO COEPKAHMUS C TOMOLIBIO YPaBHEHUH 2
Tema 7.6 Coneprxkanue yueOHOro Marepuaa 4
Pewrenne 3aau. YpaBHeHUs U 39 OOmme MeToAbl pelleHUs YpPaBHeHHWil. YpaBHEHHS W HEpPAaBEHCTBA C MOAYJIEM H C 2
HEpaBeHCTBA napameTpamu
B Tom unciie, npakTHYeCKUX 3aHATHI 2
I13 Ne 37 KonrposbHas padora Ne 6 2
Pasnen 8. Ilpon3BonHas GpyHKIIUM, €€ MPUMEHEHHUE 32 OK 01, OK 02,
Tema 8.1 Conep:kanue yueOHOro Marepuasa 4 OK 03, OK 04,
ITousarue npousBogHOU. DOPMYIEI U 40 Onpenesienne MPOU3BOTHOI 2 OK 05, OK 06,
npasuia qupdepeHnuposaHms OmpeneneHue YMCIOBOM TIOCIICOBATEILHOCTH W CHOCOOBI ee 3amaHusi. CBOWCTBA YHCIOBBIX OK 07

nociuenosarenbHocTed. OmnpeneneHue Ipezena IOCIEA0BATEILHOCTH. BblunciieHue Ipesenos
nocnenosatenbHocTe. Ilpenen ¢ynkumn Ha OeckoHeuHoctH. [lpenen ¢yHKIMM B TOYKe.
[Ipupamenne aprymenta. [lpupamenue ¢yHxuouu. 3ajzaud, TOPUBOASIIME K  TOHITHIO
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npou3BoHOM. OnpezeneHue Npou3BOJHON. AJTOPUTM OTHICKAHUSI IPOU3BOTHOMN

B ToM unciie, npAKTUYECKUX 3aHATHI 2
I13 Ne 38 HaxoxeHre mpOn3BOHON CTENIEHHON QYHKITHI 2
Tema 8.2 Coneprxkanue yueOHOTO Marepuana 4
IIpousBonHbIE CYMMBI, pa3HOCTH 41 ®opmyasl auddepennnposanus. [Ipasuiaa tuddepennnposanus 2
MPOU3BCIICHMA, YACTHOTO B Tom unciie, npaKTHYECKUX 3aHATHI 2
I13 Ne 39 TlpaBuna quddepeHIupoBaHHs 2
Tewma 8.3 Coneprxanue y1eOHOTO MaTepuana 2
ITpousBoaHbIE TPUTOHOMETPHYECKUX B TOM unciIe, NPAKTHYECKUX 3aHATHIA 2
Gynxuuii. [IponssonHas cnoxHOR I13 Ne 40 IIponsBomHast CJI0KHOM (PyHKIUH 2
Gynkumn Omnpenenenne cnoxHoi pynkunu. [Ipon3BoaHas TPUrOHOMETPHUUECKUX QYHKIIUH.
Tema 8.4 Coneprxanue y4eOHOTO MaTepuana 2
[ToHsTHE O HEMPEPHIBHOCTH (BYHKIIHH. 42 Tlonsitne HempepbiBHOIi ¢ynkuuu. CpoiicTBa HempepbiBHOW (QyHKIMU. CBS3b MEXKIY 2
MeTton nHTEpBajIOB HETNPEPHIBHOCTHIO U AU PEpEeHINPYEMOCThIO QYHKIMU B TOUKE. AJITOPUTM PELICHUS] HEPaBEHCTB
METOJIOM HHTEPBAJIOB
Tema 8.5 Coneprxanue y4eOHOTO MaTepuana 4
I'eomeTpuyeckuii u pusndeckuit cmpicn | 43 Teomerpuveckuii M (PU3HYECKHil CMbICT TNPOM3BOAHONH. [€OMETPHYECKHUI CMBICIT 2
MIPOU3BOTHON MPOM3BOAHON (PYHKIIMU — YIIOBOH KOI(QUIMEHT KacaTelbHOW K TpaduKy (YHKIMHA B TOYKE.
YpaBHEeHHE KacaTenbHON K TpaduKy QYHKINU. AJITOPUTM COCTABJICHUS ypaBHEHH KacaTelNbHON K
rpaduky QyHKIMu y=f(X)
B ToM uncie, npakKTHYeCKUX 3aHATHH 2
I13 Ne 41 T'eomeTpudecKUil CMBICIT TPOU3BOAHON QYHKITUH 2
Tema 8.6 Conep:xanue yueOHOro mMarepuaa 2
@u3rYECKUi CMBICI IPOU3BOJHOM B B ToM uncie, IPAKTHYECKHX 3aHSATHI 2
po(h)eCCHOHANBHBIX 3a1a4ax I3 Ne 42 ®usznyeckuii (MeXaHMYeCKHUil) CMbIC] MPOU3BOAHOI — MTHOBEHHAasi CKOPOCTH B 2
MOMEHT BpeMeHH t: v =S’ (t)
Tema 8.7 Conep:xaHue yueOHOro mMarepuaia 4
MonoTtoHHOCTh (pyHKUINH. ToUukH 44 Bo3pacranue U yObIBaHHe ()YHKIMH, COOTBETCTBHE BO3pacTaHHs M yObIBaHMSA (YHKLUH 2
JKCTpEMyMa 3HaKy Npou3BOAHOM. ITOHSATHE NIPOM3BOAHON BBICUIETO IOPSJKA, COOTBETCTBHE 3HAKa BTOPOM
MIPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3agadyd Ha MaKCHMyM |
MUHUMYM. [OHSTHE aCUMIITOTHI, CIOCOOBI X ONPECIICHHS.
45 Anroputm uccae0BaHus (PyHKIMH M MOCTPOECHHS ee rpaguKa ¢ MOMOIIBIO TPOU3BOTHOM. 2
JpoOHo-nuHeliHas QyHKIHS
Tema 8.8 ConeprxkaHue yueOHOro Marepuaa 2
Hccnenosanue GyHKUMHA 1 HocTpoeHHe | B Tom umciie, NPAKTHYECKUX 3AHATHI 2
rpauKoB 13 Ne 43 VccnenoBanue yHKIMH HA MOHOTOHHOCTB M IOCTPOCHHE TPA(HKOB. 2
Tema 8.9 Haubonbiee u HauMeHblIee Conep:xkanue yueOHOro Marepuaia 2
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3HaueHU QYHKLIUH 46 Haxoxxnenne Hau0oJIbIIero U HAUMEHBIIEro 3HAYeHUI (PYHKUUM, TOCTpoeHue TpaduKoB 2
MHOTOWIECHOB C MCIIOJIb30BaHUEM alapara MaTeMaTHYECKOTo aHaJIn3a
Tewma 8.10 Coneprxanue y4eOHOTO MaTepuana 2
Haxoxnenue onTuManbHOro pesynsrara | B Tom umnciie, NpakTHYECKUX 3aHATHI 2
C OMOIIBIO TIPOU3BOIHON B I13 Ne 44 Haumensliiee U HanOoIblee 3HAYCHUE (DYHKIIHU 2
NPaKTUYECKUX 3a7adax
Tema 8.11 Conepikanue y4eOHOTO MaTepuaia 4
Pewenne 3anau. IIponssognas 47 @opmyabl u mnpasuiaa auddepenumponBanusi. lcciemoBanue QYHKIMA C TOMOMIBIO 2
(hyHKIMH, ee TpUMEHEeHHE npon3BoAHON. Hanbomnbiiee n HanMeHbIIee 3HaYeHNs (DyHKITHH
B ToM unciie, TPAKTHYECKUX 3aAHATHI 2
I13 Ne 45 KonTtponpHas padota Ne 7 2
Pa3nen 9. [lepBooOpa3nasi GpyHKIIUM, €€ MIPUMEHEHUE 16 OK 01, OK 02,
Tema 9.1 Conepxanue yueOHOTO MaTepraa 4 OK 03, OK 04,
IMepBooOpasHas (ynkimu. [Ipasuia 48 3amaya 0 BOCCTAHOBJIEHHH 3aKOHA JBH)KEHHSI MO0 W3BECTHOW CKopocTH. [loHsThe 2 OK 05, OK 06,
HAXO0XKJIEHUS TIEPBOOOPAZHBIX uHTerpupoBaHus. O3HAKOMIICHHE C TIOHSATHEM MHTETpaia 1 nepBooOpa3Hoit ais GpyHkiun y=f(x). OK 07
Pemenue 3amay Ha CBsA3b NEPBOOOPA3HOW M €€ MPOU3BOJHOM, BHIUMCIICHUE MEPBOOOPA3HOM IS
JAaHHOW (DYHKIIMH.
49 Tab6aunma ¢opMya s HAXOKIEHUS NMEePBOOOPa3HbIX. V3yueHne mpaBmiia BBIYUCICHUS 2
epBooOpa3HOH
Tema 9.2 Coneprxkanue yueOHOro Marepuaia 2
[Inomans KpUBOIMHEHHOM Tpaneuuy. 50 3amaum, npuBoASIIHE K MOHATHIO ONPEIEJEHHOT0 MHTErPaja — O BBIYMCICHUH ILIOIMAIN 2
®dopmyna HeroTona — JleiibHuma KpPUBOJIMHENHONW Tpameuud, O NepeMelleHud Toukd. [loHsTHe omnpeaenéHHOro HWHTErpana.
leomerpuyecknii M (u3nveckuid cMBICT ompeneleHHOro uHTrerpana. ®opmyna HeroToHa—
JleiiOHuIa
Tema 9.3 Conep:xaHue yueOHOro mMarepuaa 4
HeompenieneHnblii ¥ ONpeIeIeHHbIA B ToM uncie, IPAKTHYECKHX 3aHATHI 4
MHTErpajibl I13 Ne 46 Briuncienue HeONpeneIeHHOrO0 HHTErpaa 2
I13 Ne 47 Brruncienue onpeneIeHHOro HHTerpaa 2
Tema 9.4 Coneprxkanue yueOHOro Marepuaia 2
INonsTue 00 onpenenennom unrerpane | 51 FeomeTpuuecKkuii CMBIC OMpPeIeIEHHOT0 HHTErpaia 2
KaK IUIOIIAaI1 KPUBOJIMHEHHOM
Tpaneuuu
Tema 9.5 ConeprxkaHue yueOHOro Marepuaa 2
Onpeie/ieHHbI MHTErpal B )KU3HH B TOM unciIe, NPAKTHYECKUX 3aHATHIA 2
I3 Ne 48 Teomerpumueckuii cMbICT ompenejeHHoro uHrerpajga. ®opmymna Herorona - 2

JleiiOuua.
PeHIeHI/Ie 3a1a4 Ha HpI/IMeHeHI/Ie I/IHTera.Ha JJIs1 BBIYUCIICHUSA (1)I/I3I/IT-IGCKI/IX BCJIIMYUH U nnomaneﬁ
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Tema 9.6 Coneprxanue yueOHOTO MaTrepuana 2
Pemenne 3anau. IlepBooOpasHas B ToM unciie, npakTHYECKUX 3aHATHI 2
dynximy, ee npuMeHeHHe 113 Ne 49 KoutposabHas padora Ne 8 2
IlepBoobpa3znas ¢pynkuun. [IpaBuia HaxoxaeHus nepBooOpa3HbiX. Ee npumenenme
Pa3nea 10. MHoxkecTBa. DjieMeHTHI TeOpHH rpadoB 8 OK 01, OK 02,
Tema 10.1 Copeprkanre yueOHOTO MaTepuaia 2 OK 03, OK 04,
MHoXecTBa 52 Monsitue MuokecTBa. [ToqMHOKecTBO. Onepalyy ¢ MHOKECTBAMU 2 OK 05, OK 07
Tema 10.2 Coneprxanue y4eOHOTO MaTrepuaa 2
Omnepanuu ¢ MHOXECTBAMH B ToM yucie, NpaKTHYECKUX 3aHATHH 2
I13 Ne 50 Onepanuu ¢ MHOKecTBaMHU. PeliieHue npuKkiIagHbiX 3a1a4 2
Tema 10.3 CopeprkaHre yaeOHOTO MaTepuana 2
I'pader 53 IlousiTue rpada. CeszHbI rpad, JepeBo, MUKI rpad Ha IOCKOCTH 2
Tema 10.4 Conepkanue y4eOHOT0O MaTepuaia 2
Pemenne 3amau. Muoxectsa, I'padsl 1 | B ToM unciie, IPAKTHYECKUX 3aAHATHIA 2
UX IPUMEHEHHE 113 Ne 51 KonTpoabHas padora Ne 9 2
Omnepanuu ¢ MHOKecTBaMU. OINUCaHUE PEAIbHBIX CUTYal[iil C HOMOLIBI0 MHOXECTB. [IpruMeHeHue
rpadoB K PEHICHHIO 3a/1a4
Paznen 11. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH 20 OK 01, OK 02,
Tema 11.1 Conepxanue yueOHOTO MaTepraia 4 OK 03, OK 04,
OcCHOBHBIE TOHATUS] KOMOMHATOPUKU 54 TlepecTaHOBKH, pa3MellleHHUsl, COYETAHMS. 2 OK 05, OK 07
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 52 Beruncnenue Gopmya KOMOMHATOPUKA 2
Tema 11.2 Coneprxkanue yaeOHOTO MaTepuana 4
CoOpbITHE, BEPOSTHOCTH COOBITHSI. 55 CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH. 2
CnoxxeHue u yMHOXEHUE BEPOATHOCTEN | YCIOBHAs BEpPOSTHOCTh. 3aBUCHMBIE M HE3aBUCHMBIE COOBITHS. TeopeMbl O BEpOATHOCTH
MIPOU3BEICHUS COOBITHIA.
B ToM yuciIe, NpaKTHYECKUX 3aHATHIH 2
I13 Ne 53 Brruncnenue BepoaTHOCTEN 2
Tema 11.3 ConepxaHue yueOHOTO MaTepraa 2
BeposaTHOCTh B IpodeccHOHaIBHBIX B ToM yucie, NpakKTHYECKUX 3aHATHIH 2
3aza4ax I3 Ne 54 OTHocuTeJbHAA YACTOTA COOBITHSA, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOe 2
omnpeesieHue BeposiTHOCTH. O1ieHKa BEPOSITHOCTH COOBITHSI
Tema 11.4 Conepxanue yueOHOT0o MaTepraa 2
JuckperHas ciyyaiiHasi BEJIMYMHA, 56 Buabl cay4yaiiHpIx Bean4yuH. OmnpenencHue TUCKPETHOM CIydallHON BEJIWYMHBI. 3aKOH 2
3aKOH €€ pacIlpeeIeHus pacrpeneseHus AUCKPETHON Cily4ailHOM BeJInuuHbl. Ee 4ncioBble XapaKTEPUCTUKHU
Tema 11.5 Coneprxkanne yaeOHOTO MaTeprana 2

3az[aq1/1 MaTEeMaTH4YECKON CTaTUCTHKH

57 Bapuanuonsslii psaa. Ilomuron dactor m rucrorpaMma. CTaTUCTHYECKUE XAPAKTEPUCTHKH
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psiza HaOJIIOTAEMBIX TAHHBIX

Tema 11.6 CopeprkaHre yueOHOTO MaTepuaia 2
Cocrasnenue TabauI U JMarpaMM Ha B ToM unc/e, NPAKTHYECKHX 3aHATHI 2
NpaKTUKE I13 Ne 55 IlepBuunasi 0OpabOTKa CTaTUCTHYECKUX AaHHBIX. ['paduueckoe MX MpeacTaBiCHUE. 2
HaxoxaeHue cpeHIX XapaKTepUCTUK, HAOII0AAEMBIX JaHHBIX
Tema 11.7 Copeprkanre yueOHOTO MaTepuaia 4
Pemrenne 3amad. DeMeHTHI 58 DjieMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEH 2
KOMOMHATOPHKHU, CTATUCTUKK M TEOPUU | DieMeHThl KOMOUHATOPHKH. COOBITHE, BEpPOSTHOCTH COOBbITHSA. CIIOXKEHHE U YMHOXCHHUE
BEPOSTHOCTEH BEPOSITHOCTEH
B ToM unciie, NpAKTUYECKUX 3aHSATHI 2
I13 Ne 56 KonTtpomnpaas padbora Ne 10 2
Pasnen 12 IlpsiMble U IOCKOCTH B POCTPAHCTBE 20 OK 01, OK 03,
Tema 12.1. Conep:kanue yueOHOro MaTepuaa 2 OK 04, OK 07
OCHOBHBIE MTOHATHUS CTEPEOMETPHUH. 59 Mpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsMasi, TNIOCKOCTb, MPOCTPAHCTRBO). 2
Pacnionoxenune npsiMbIX U IIIOCKOCTEH OcHOBHBIE akcWOMBI cTepeoMerpur. llepecekarommecs, mapauiedbHbIE W CKPEIIUBAIOIIHECS
npsimble. [Ipu3Hak M CBOMCTBO CKpeuuBaromuxcsd NpsIMbIX. OCHOBHBIE MNPOCTPAaHCTBEHHBIE
¢burypsi.
Tema 12.2. Coneprxanue y4eOHOTO MaTepuana 6
ITapannenbHOCTh NPSIMBIX, IPSIMOUN U 60 IlapamienbHble mnpsaMas ©u MI0ckocTb. Ompenenenne. llpmsnak. CpoiictBa (cC 2
TUIOCKOCTH, TUIOCKOCTEHN nokaszarenbcTBoM). [lapamnenshpie  mimockoctu. Ompenenenue. [lpusnak. CsodictBa  (C
JTIOKA3aTEIHCTBOM).
61 Terpasap u ero s;1emeHThl. [lapauienenunen u ero neMeHTsl. CBOWCTBA MPOTHBOIIOIOKHBIX 2
rpaHell U JuaroHajieil mapauiesienunesa.
B ToM yuncie, NpaKTHYECKUX 3aHATHH 2
I13 Ne 57 Tloctpoenue ceuenuii. Pemenne 3amad. 2
Tema 12.3. [lepieHAUKYISIPHOCTH Conepkanue yueOHOro Matepuaa 2
NPSAMBIX, IPSIMOH U IJIOCKOCTH, 62 IlepnenaukyJjsipubie npsimblie. [lapannencHble TpsiMBle, TTEPICHIUKYISIPHBIE K TUIOCKOCTH. 2
TUTOCKOCTE! [Ipu3Hak mepneHIUKYAAPHOCTH TPSIMON W TuIOCKOCTH. JlokaszarembcTBo. llepneHmukynsp u
HarJIOHHas. llepneHaukynspHele IUIOCKOCTH. IIpu3HaK NEPHEHIUKYISIPHOCTH IUIOCKOCTEM.
JlokazaTenbCcTBO.
PaccTosiHust B IpOCTPaHCTBE
Tema 12.4. ConeprxkaHue yueOHOro Marepuaa 4
Teopema o Tpex mepreHUKyIsIpax 63 Teopema o Tpex nepneHANKyaspax. Jloka3arenbCTBo. 2
B ToM uncie, NPAKTHYECKUX 3aHATHIH 2
113 Ne 58 Yroa Me:xay npsiMoii M NJI0CKOCTBIO. YTOJI MEXY TIIOCKOCTIMHU 2
Tema 12.5. Conepxkanue yueOHOTO MaTepuana 4
IapanienbHele, NepreHNKYIAPHBIE, B ToM 4ymMc/Ie, NPAKTHYECKHX 3aAHATHI 4
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CKpCHIMBAIOIIHUEC NIPAMBIC

113 Ne 59 AkcuoMBbI cTepeOMeTPHH.

M3 Ne 60 IMepneHAMKYJASIPHOCTH MPSAMO M TJIOCKOCTH, MAapauIebHOCTh JIBYX MPSMBIX, 2
MIEPIICHINKYISIPHBIX IOCKOCTH, MEPIIEHANKYISIPHOCTH TUIOCKOCTEH
Tema 12.6. Coneprxanue yueOHOTO Marepuana 2
Pemrenue 3anau. Ipsamele v IIIOCKOCTH B | PacmonokeHue npsIMBIX U IIOCKOCTEH B mpocTpaHcTBe. [lepneHauKyIsIpHOCT U MapajliebHOCTD
MPOCTPAHCTBE MPSIMBIX U TUIOCKOCTeH. CKpemuBaronmecs mpsiMble
I13 Ne 61 KonrpoJibHasi padora Ne 11 2
Pasnen 13. KoopauHathl M BEKTOPBI 16 OK 02, OK 03,
Tema 13.1 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 Mooyis) 4 OK 04, OK 07,
JlekapTOBbI KOOPANHATEI B 64 JlexapTroBBl KOOpPAMHATBI B mpocTpaHcTBe. [Ipocreiiive 3amaun B KOOpAMHATAaX. 2* IK 1.3
mpocTpaHcTBe. PaccrosHne Mexay PaccrosiHue MeXay AByMs TOUKaMH, KOOPIWHATHI CEPEeTMHBI OTPE3Ka
aBymst Toukamu. Koopaunarel cepeuubl | B Tom 4ucie, NMPAKTHYECKUX 3aHATHI 2
OTpe3Ka 13 Ne 62 Tlpocreiinre 3aa4i B KOOPJIWHATAX 2*
Tema 13.2 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 MoOyis) 6
Bexkropsl B npocTpaHCTBE. 65 BekrTopnl B mpocrpancrBe. CIOXKEHUE U BBIYUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 2*
Yron mexty Bekropamu. CKajsipHOe grcno. Kommranapasie BekTopbl. CKaIIpHOE MTPOU3BEACHHE BEKTOPOB.
IIPOU3BEICHUE BEKTOPOB 66 Pa3znoskeHHe BeKkTOpa MO TpeM HEKOMIUIAHAPHBIM BeKTOpaM. KoopauHaTel BeKTOpa, 2*
CKaJISIpHOE MPOU3BEICHIE BEKTOPOB B KOOPIWHATAX, YTOJ MEKIY BEKTOPAMH, YTOJI MEKIY IPIMOi
M TIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH. YpaBHEHHE IUIOCKOCTH. |eOMEeTpUYecKHuil CMBICT
ompenenuTens 2x2
B ToM yuciIe, NpaKTHYECKUX 3aHATHIH 2
13 Ne 63 BekTopsl B IPOCTPAHCTBE 2*
Tema 13.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue npUKIaOH020 Mooyis) 4
IIpakTuko-OopreHTHPOBaHHEIE 3a0a4 HA | 67 KoopamHaTHas WJIOCKOCTh. BblunclieHWe paccTOSHUA M IJIOMIAJCH HA TUIOCKOCTH. 2%
KOOPAMHATHOM MIIOCKOCTH KonnyecTBeHHBIE pacyeTsl
B ToM yuciIe, NpaKTHYECKUX 3aHATHIH 2
I13 Ne 64 BriuncieHue pacCTOSHUN U IUIOAAEH HA MIIOCKOCTH 2*
Tema 13.4 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOH020 MOOY/s) 2
Pewenne 3ajay. KOOpILI/IHaTbI 4 | B ToM unciie, npakTH4eCKUX 3aHATHH 2
BEKTOPBI 113 Ne 65 Kontpoasnas padora Ne 12 2*
JlekapToBBl KOOpPIMHATHI B MPOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. CIOXKEHHE W BBIYMTAHHE
BEKTOPOB. YMHOXEHHE BeKTOpa Ha uMcio. KommimaHapHble BeKTOpbl. CKalIpHOE MPOU3BENCHUE
BEKTOpOB. PazjokeHne BeKTOpa MO TPeM HEKOMIUIaHApHBIM BekTopaM. lIpocteifmme 3amaum B
koopauHatax. KoopawHaTel BEKTOpa, pPacCTOSHUE MEXAY TOYKAMH, KOOPAMHATBHI CEPEeIUuHBI
OTpe3Ka, CKaJIIpHOE NPOM3BEACHHE BEKTOPOB B KOOPJAMHATAX, Yrojl MEXAy BEKTOpaMH, YIoil
MEX/1y MPSMON 1 TNIOCKOCTBIO, YTOJI MEX]TY IIIOCKOCTSIMU
Pa3znen 14. MHOTOrpaHHUKH U TeJIa BpalleHUs 38 OK 01, OK 02,
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Tema 14.1 Coneprxanue yueOHOTO MaTrepuana 2
Bepmunsl, pebpa, rpanu 68 IMonsiTHe MHOrOrpaHHuKa. Ero sjgeMeHThI: BeplIMHBI, peOpa, rpanu. Juaronais. CedeHue. 2
MHOTOTpaHHHKA BrImykitble ¥ HEBBITYKIJIbIE MHOTOTPAHHUKH
Tema 14.2 Coneprxanue yueOHOTO Marepuana 2
[Ipusma, ee cocTapmsoOIINE, CEYCHNUE. 69 IonsiTue mpusmel. Ee ocHoBanus u OokoBble Tpanu. Bricota npusmsl. [IpsaMas u HakinoHHAs 2
[Ipsimast v ipaBUITEHAS TIPU3MBI npusma. [IpaBunsHas npusma. Ee ceuenne
Tewma 14.3 Coneprxanue y1eOHOTO MaTepuana 2
[Mapamnenenunen, kyo. Ceuenue kyOa, 70 IMapanaenenumnen, CBONCTBA NPSIMOYTOJbHOIO mapaiuienenunena, kyo. Cedenue kyoOa, 2
napaenenumena napajuieNienuiena
Tema 14.4 Coneprxanue y4eOHOTO MaTepuana 2
IMupamuna, ee cocrapiaromue, cedeHre. | 71 IMupamuaa uw ee 3aementhbl. CedeHue mupamunbl. [IpaBuibHas nupaMuaa. YceueHHas 2
[MpaBunbHas nupaMuaa. YcedeHHAs nupamMuIa
nupamMuIa
Tema 14.5 ConeprxaHue y4eOHOTO MaTepuana 2
BokoBast 1 moTHASI TOBEPXHOCTH B ToM uncie, npakTHYECKUX 3aHATHIA 2
IIPU3MBI, TUPaAMU/IbI I13 Ne 66 Ilmomaas 60KOBOM U MOJHON MOBEPXHOCTH MPU3MBI, ITUPAMUIBI 2
Tema 14.6 Coneprxkanue yueOHOro Marepuaia
Cummerpus B KyOe, napajutenenunene, | 72 CuMMeTpusi OTHOCHTEIBHO TOYKH, TNPSAMOM, I[uiockoctd. Cummerpusi B KyOe, 2
pu3Me, TUpaMuzie napajuieJienuIese, mpu3Me, TupaMue
Tema 14.7 Coneprxkanue yueOHOro Marepuaa 2
ITpumepsl cummeTpuii B mpodeccuu 73 CumMeTpHs B IPHpOAe, APXUTEKTYpe, TEXHHKE, B OBITY 2
Tema 14.8 Coneprxkanue yueOHOro Marepuaia 2
[IpaBuIIbHBIE MHOTOTPaHHUKH, UX B ToM uncie, npakKTHYeCKUX 3aHATHIA 2
CBOWCTBA I13 Ne 67 TlonsiTHE MpaBHIIBHOTO MHOTOrpaHHKKa. CBONCTBA NPaBUIIBHBIX MHOTOTPaHHHUKOB 2
Tema 14.9 Coneprxanue yueOHOro Marepuaia 4
[Mumuaap, ero cocrabnsaomue. Ceuenne | 74 HuauHap w ero 3aemeHthl. CeueHue IWiMHApa (MapaiielbHOE OCHOBAHHIO M OCH). 2
WIAHPA PasBeprka mumuHIpa
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 68 Brruncienne 371eMEHTOB MWINHAPA, TUIOIIA b TOBEPXHOCTH 2
Tema 14.10 ConeprxkaHue yueOHOro Marepuaa 2
Konyc, ero cocrapusromue. CeueHue B ToM yHcie, NpaKTHYECKUX 3aHATHIH 2
KOHyca I13 Ne 69 Konyc u ero siiementhl. CeueHne KoHyca (mapajielbHOE OCHOBAHHIO M MPOXOAALIEe 2
4yepe3 BepIIMHY), KOHHUecKue ceueHusi. PazBepTka koHyca
Tema 14.11 ConeprxkaHue yueOHOro Marepuaa 4
Yceuennslit konyc. CedeHune B ToM unciie, TPpAKTHYECKUX 3aHATHI 4
YCEUCHHOI'O KOHYCa [13 Ne 70 Briuncnenue 31€eMEHTOB KOHYCa, IIOMAAb MOBEPXHOCTH 2
113 Ne 71 Yceuennsiii konyc. Ero oOpa3syromnias u Beicota. CeueHne yceueHHOro KoHyca 2

OK 03, OK 04,
OK 05, OK 06,
OK 07
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Tema 14.12 Coneprxanue yueOHOTO MaTrepuana 2
[Tap u cdepa, UX ceueHUs 75 lap u cdepa. BzanmHoe pacrionoxerne cepsl U mockocTr. Cedenne mapa, chepsl 2
Tema 14.13 Coneprxanue yueOHOTO MaTepuaa 2

2

TToustue 06 00beme Tena. OTHOLIEHNE
00BEMOB NIOOOHBIX TEJT

76 IlonsaTHe 00 o0beme Tema. OObeM Kyba W TPAMOYroibHOro mapamienenumnena. Oobem
npu3Mbl U mwiuHApa. OTHoOIIeHWE O00BEMOB MOMOOHBIX Tel. [|eoMeTpudeckuit

OTIPEICIUTENS 3-TO TTOPSIKA

CMBICJI

Tema 14.14 Coneprxanue y1eOHOTO MaTepuana 2
OO6beMBl U IJIOIIAM TOBEPXHOCTEH Te | B TOM 4mciie, NPAKTHYECKHX 3aHATHI 2
13 Ne 72 OObembl mupaMubp! v KoHyca. O0bveM mapa. [lnoniagu moBepxHocTeit Ten 2
Tema 14.15 Coneprxanue yueOHOTO Marepuana 2
KoMOuHaIMu MHOTOIPaHHUKOB H TEJ B ToM unciIe, NPAKTHYECKUX 3aHATHIA 2
BpallleHUs 13 Ne 73 KoMOHHALIMHM F€OMETPUUYECKHX TEI 2
Tema 14.16 Coneprxkanue yueOHOro Marepuaia 2
leomeTpuyeckrie KOMOMHALIMY HA B ToM yuciie, NpaKTHYECKUX 3aHATHH 2
MPaKTUKE I3 Ne 74 Ucnoib3oBaHue KOMOMHALMIT MHOIOrPAHHUKOB M TeJ BPALUEHUS] B IMPAKTUKO- 2
OPHEHTUPOBAHHBIX 3a7a4ax
Tema 14.17 Coneprxkanue yueOHOTo Marepuaia 2
Pemenue 3ana4. MuororpanHuku u tena | B Tom unciie, NpakKTHYECKUX 3aHATHIA 2
BpalICHUsA I3 Ne 75 Konrpoannasi padora Ne 13 2
OObeMBbl U IJIOMIAM TOBEPXHOCTH MHOTOTPAHHUKOB M TeJl BPAIlCHHS
IIpoMe:kyTOUHAN aTTeCcTalMsl, B TOM YHCJIe 18 OK 01, OK 03,
KoncyasTanuu 1. Crenenu u kopau. CteneHHas, mokasarenbHas u jorapudmMudeckas QyHKIMH 2 OK 04, OK 06,
2. OcHoBbI TpuroHomeTpuu. TpuronoMeTpuueckue GyHKIUH 2 OK 07
3. DIieMEeHTBI TEOPHUHU BEpOSATHOCTEH M MAaTEMAaTHUECKON CTATHCTUKU 2
4. TlpowsBoaHas u epBooOpazHas QYHKITUH 2
5. TlpsiMble ¥ TNIOCKOCTH B MPOCTpaHCcTBE. KOOpAMHATEI M BEKTOPHI B TPOCTPAHCTBE 2
6. MHOTOrpaHHHKH U TeJia BpaICHHsI 2
IK3aMeH 6
Bcero: 320
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanu3anuss mporpaMMbel  JUCHMIUIMHBI  TpeOyeT Haimuuus y4deOHOro kaOuHeTa
«MaremaTukmn».

Oo6opynoBanue yueOHOro KabuHeTa:

— pabouee MecTo neaarora (rpenojaaBatenbckuid croi (1 m.), ety (1 mrt.))

— paboune mecta oOydaronuxcs (mapTel yueHudeckue (13 mT.), CTyabsd y4eHHUYECKHE
(25 mt.))

— 71ocka yueOHast (MenoBast Tpex-ceKunonnas) (1 mr.)

— makaTtel: «OnpeneneHue cuHyca M KocuHyca uyuciaa» (1 mr.), «Ilpumenenue
HENPEePBHIBHOCTH U npousBoHOM. KacaTenbHas k rpaduxy ¢ynkium» (1 mr.), « Tpuronomerpus»
(1 mr.), «ApKcunyc, apKKOCHHYC, apKTaHTeHC, apkkaTanrerc (1 mT.)», «CBoiicTBa morapupmoB»
(1 wr.), «Cnoxunas d¢yukmus» (1 mr.), «Kpurnueckue Ttouku GyHKIUUM. MaKCUMyMBI H
MuHEMYMBD (1 iT.), «["paduku GpyHkuil cunyc u kocunyc. IIpeo6pazoBanue rpadukoB CHHYC U
kocunyc» (1 mr.), «Juddepennmansusie ypaBHeHus» (1 mr.), «CreneHHas QyHKIHUS U €€
npousBonHasy, «l[lokazatenpHast Qynkuums» (1 mrt.), «Jlorapudpmuyeckas Gynkmus» (1 mr.),
«[IpousBosbHas gorapudmuueckoit pynkunny», «lleppoodbpaznasy» (1 mit.)

— yueOHas U cIipaBoYHas JIMTEeparypa o Kypcy MaremaTuku (15 m.)

— TaOIUIBI U TJIaKaThl HAa 3JIEKTPOHHOM Hocutese 1o Teme «IIpolieHTHbIE BEIUMCICHHUS.
VYpaBHenus u HepaBeHcTBa» (10 wT.)

— TabnMIbl W IJIaKaThl Ha JJIEKTPOHHOM HocutTene mo TemMe «CTeneHH M KOPHH.
CrenenHasi, mokazatenbHas U Jorapudpmudeckas pyakuum» (20 mr.)

— TaOIUIbI U IJIAKAaThl HAa 3JEKTPOHHOM HOcuTele 1Mo TeMe «OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue Gpynkum» (10 mrT.)

— Ta0NMUbBl M IUTaKaThl Ha DJIEKTPOHHOM HOCUTENE MO TeMe «DIEeMEHThl TeOpHuu
BEPOATHOCTEN U MaTeMaTHUeCKOM cTaTucTukm» (15 mr.)

— Tabmuubpl M IJIaKaThl Ha OJJIEKTPOHHOM Hocutene no Teme «llpousBonHas u
nepBoobpazHas pyHkiuu» (10 mr.)

— TaONMLbl U MJaKaThl HA JIEKTPOHHOM HocuTesne mo TeMe «lIpsMble M MIOCKOCTH B
MPOCTPAHCTBE. KOOPAMHATHI U BEKTOPHI B IpocTpancTse» (14 mrt.)

— TaONMIBI W TJIAKaThl HA 3JEKTPOHHOM HOCHUTENE MO0 TeMe «MHOTOTpaHHUKU H Tela
Bpatenus» (10 mr.)

— BUACOPHIBMBI Ha 3JIEKTPOHHOM HocuTene 1o Teme: «Crepeomerpusi» (1 mT.)

— TOPTPETHI MaTEMAaTUKOB (6 IIT.)

— HaboOp 4YEepPTEeKHBIX MHCTPYMEHTOB (JIMHEIKa, IUPKYJb, YTOJIbHUK, TpaHcnopTup) (1
IIT.)

— MakeThl (9KCIOHATh) MHOTOTPAHHUKOB: UIUHAP (2 1IT.), KOHYC (2 mIT.), map (2 mrT.),
cedenue muuHapa (1 mr), ceuenue mapa (1 mr.)

— MakeThl (9KcmoHaThl): mpu3ma (2 mir.), mapamnenenunen (1 mr.), xy0o (1 mrT.),
nupamua (1 mr.)

TeXHHYeCKHe CPeICTBA 00yYeHH:

— mnepconanbHbI kKommboTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
0O3Y, PRO H510M-B, noakitoueHue Kk cetu MHTEpHET ¢ MOJyjleM KOHTEHTHOH (HIbTpaIiuu
Traffic Inspector, NetPolice n YandexDNS, BO3MOXXHOCTH TPaHCISAIIMK HA DKpaH ayJuo0 U BHJIIEO
uHpopmanuu (1 mr.)

— mnporpammHoe obecnieuenne Ha [1K — Microsoft Windows 10, Microsoft Office 2016
(Word, Excel, PowerPoint), 7Zip, 24PDF, SAnnexc bpayzep (1 mrt.)

— monutop DEXP DF24N1S (24”) (1 mwrt.)
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— kiaBuarypa (1 mr.)

— ™Mbk (1 mT.)

— teneBu3op DEXP 55UCY1 (55”) (1 mT.)
— kab6enp s noaxmrodeHuss HDMI (1 mr.)

3.2. UnopmannonHoe odecnevyenne 00y4eHusl.

Jis peanuzanuu mporpamMmbl OuOmmotedHblii Gona MHCTUTYyTa MMeEeT TedaTHbIe U
JJIEKTPOHHBIE 00pa3oBaTelibHble M HMH(DOPMALIMOHHBIE PECYPChl, PEKOMEHIOBAHHBIC IS
UCTIOJIB30BaHUS B 00pa30BaTEIbHOM IMPOLIECCe, HE CTapIIIe MATH JIET C MOMEHTA U3JaHMUS.

3.2.1 OcHOBHBbIE HCTOYHUKH:

1. Aneebpa u nauana mamemamuueckoeo ananusa. 10-11 knaccol. bazoswiii u yenyonénmwii
yposuu: Yueonux / IIA. Amumos, FO.M. Konseun, M.B. Tkauésa [u Op.] — Mocksa:
Ipoceewenue, 2024. — 464 c. — ISBN 978-5-09-116443-5. — URL.: https://book.ru/book/ — Texcm:
91eKIMPOHHULLL.

2. Mepsnak, A.I'.. Anceopa. 10 xknacc. Yenyonénuviii yposenwv: Yueonux / A.I'. Mep3nax,
I.A. Homuposckuii, B.E. [looonvckoco, noo. peo. B.M. Ilonsaxoe — Mockea: Ilpoceewenue, 2024.
— 480 c¢. — ISBN 978-5-09-116479-4. — URL: https://book.ru/book/957843 — Texcm:
971eKMPOHHULLL.

3. Mepsnak, A.I'.. Anceopa. 11 xnacc. Yenyonénuoiii yposenv: Yueonux / A.I'. Mep3nax,
I.A. Homuposckuii, B.E. [looonvckoco, noo. peo. B.M. Ilonsaxos — Mockea: Ilpoceewenue, 2024.
— 416 c¢. — ISBN 978-5-09-116503-6. — URL: https://book.ru/book/957844 — Texcm:
91eKMPOHHULLL.

4. I'eomempua. 10-11 xnaccoi. bazosviii u yenyonéuuvil ypoguu: Yueonux / JI.C.
Amanacan, B.®. Bymyzos, C.b. Kadomyes [u 0p.] — Mocksa: I[Ipoceewenue, 2024. — 289 c. —
ISBN 978-5-09-116447-3. — URL: https://book.ru/book/957866 — Texcm. snexkmponmutii.

5. boromomnos, H. B. Maremaruka. AnreOpa u Hauana ananusa. ba3zoseiit ypoens: 10-11

KJacchl: Y4eOHMK [ cpeaHero ooOmero o6pasoBanus / H. B. boromonos. — Mocksa:
WznatensctBo HOpaiit, 2026. — 241 c.— (O6meobpa3oBatenbubiii 1uki). — ISBN 978-5-534-
16084-0. — Tekcr: osnexTpoHHbli // OOpa3zoBarenbHas miaaTgopma IOpalit [caift]. —

URL.: https://urait.ru/bcode/599024

6. boromonos, H. B. Maremaruka. YraoyOnennsiii ypoBeHb. 10—11 kmaccel: yueOHUK 7S
cpeanero obmero obpasosanusi / H. B. boromonos, I1. . Camoiinenko. — 6-e u3n., nepepad. u
norn. — MockBa: M3matensctBo IOpaiit, 2026. — 400 c. — (OOmeoOpa3oBaTeNbHBIA ITUKIT). —
ISBN 978-5-534-21435-2. — Tekcr: anekrponsblit // ObpazoBatenbHas miardopma KOpaiit [caiit].
— URL.: https://urait.ru/bcode/599023

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:

7. bammako, M.1. Maremaruka: yueOnuk / bammaxos M.M. — Mocksa: KnoPyc, 2024.
—394 ¢. — ISBN 978-5-406-01567-4. — URL: https://book.ru/book/935689

8. bammakoB, M.M. Maremaruka. [IpakTukyMm: y4eOHO-TIpaKTHUECKOe IMocooue /
bammakos M.U., Outuna C.b. — Mocksa: KaoPyc, 2024. — 294 ¢. — ISBN 978-5-406-05758-2. —
URL: https://book.ru/book/939104

9. IllunaueB, B.C. Marematuka: y4eOHHMK W  TPAKTUKyM Ui CPEIHEro
npodeccronanbHoro oopazosanus / B. C. lllunaues; mox penakuueit A. H. Tuxonosa. — 8-e m3s.,
nepepad. u jgomn. — MockBa: M3marensctBo IOpaiit, 2025.— 447 c.— (IlpodeccronanbHoe
obpazoBanue). — ISBN 978-5-534-13405-6. — Texct: snextponnsiii / DbC IOpaiitr [caiit]. —
URL.: https://urait.ru/bcode/459024

10. Boromomnos, H. B. Martemaruka. 3a1adu ¢ pemeHusMA B 2 4.: yaeOHOe TTocooue Jyis
cpeanero mnpodeccuoHaabHoro obpaszoBanus / H. B. boromonos. — 2-e wu3g., uchnp. U jgom. —
MockBa: HMsznmatensctBo IOpaiit, 2025.— 439c.— (IIpodeccnonampsHoe 00pa3oBaHue). —
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ISBN 978-5-534-09108-3. —  Tekct: oanektponnsni // DObC  HOpaiir [caiit]. -
URL: https://urait.ru/bcode/449007

11. JTamuurep, B. A. Maremaruka: morapuMuveckue ypaBHEHUS M HEPAaBEHCTBA!
ydaeOHOe mocooue I cpeaHero nmpodeccuoHaibHoro oopasopanus / B. A. Jlamunrep. — 2-¢ u3.,
ucrip. W gom. — MockBa: HMzmatensctBo FOpaiit, 2025.— 176 c.— (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-05316-6. — Tekcr: snexrponHbid / ObC HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/449055

12. Kopoes, FO.U. Hauepratenbnas reomerpus: yueOHuk / KopoeB FO.M. — Mocksa:
KuoPyc, 2025. — 422 c. — ISBN 978-5-406-07995-9. — URL.: https://book.ru/book/938862

13. Kysmmmnos, H.C. Haueprarenbnas reomerpus. KpaTkuii Kypc: ydeOHOE mocoOue /
KyBmmmuoB H.C. — MockBa: KuoPyc, 2025. — 149 c. — ISBN 978-5-406-01339-7. — URL:
https://book.ru/book/935913

14. boromonos, H.B. Ilpaktuueckue 3ansaTuss mo marematuke. B 2 4. Yacte 1: yueO.
noco6wue st CI1O / H.B. boromomnos. — 11-e u3n., mepepad. u mom. — M.: FOpaiit, 2024. — 285 c.
— Cepus: IIpod. obpazoBanue.

15. boromonos, H.B. Ilpaktuueckue 3anstus no maremaruke. B 2 4. Yacte 2: yue0.
nocobue s CITO / H.B. boromonog. — 11-e uzn., nepepad. u momn. — M.: FOpaiit, 2024. — 217 c.
— Cepus: IIpod. o6pazoBanue.

16. Kapmn, A.Il.. MaremaTuka. bazoBelii ypoBeHns. B 2 4. Hacts 1: YuebHoe nocobue /
A.IT. Kapn, A.JI. Bepaep — Mockga: [IpocBemenune, 2024. — 320 c. — ISBN 978-5-09-120016-4. —
URL.: https://book.ru/book/957908 — TekcT: 31eKTPOHHBIIA.

17. Kapm, A.Il.. MaremaTnka. bazoBeiii ypoBeHb. B 2 4. Hactp 2: YuebHoe mocobue /
A.II. Kapn, A.JI. Bepaep — Mocksa: [Ipocsemenue, 2024. — 256 c¢. — ISBN 978-5-09-120017-1. —
URL: https://book.ru/book/957909 — TekcT: 51eKTpOHHBIN.
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4, KOHTPOJIb n

OIEHKA

OBIIEOBPA30BATEJBLHOM JUCHUILINHBI

PE3YJIBTATOB

OCBOEHMA

KoHTpoib H omeHKa pe3yabTaTOB OCBOEHHUS 00IIe00pa30oBaTeIbHON IUCIUILIMHBL
pacKpbIBalOTCA Uepe3 JUCIHUILUIMHAPHbBIC Pe3yabTaThl, HAallpaBJieHHbIe Ha (OPMUPOBAHUE OOIIUX U
npodeCCHOHATBHBIX KOMIIETEHIIMIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo6mas/npodeccuonanbuast Paznen/Tema Tun oeHoYHBIX
KOMIIeTeHIIUsI MepPONPUATHSA

OK 01. Bribupats crioco0Obt P1,Temal.1,1.2,1.31I-0/c,1.4,1.5, 1.6 Texymmii KOHTPOJIb
peleHus 3a1a4 P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6 — TECTHPOBAHUC
HpO(l)eCCI/IOHaHLHOﬁ P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4 — YCTHI)II\/'I/(I)pOHTaJ'ILHLII\/'I/
JEATCIbHOCTH P 4, Temsr 4.1, 4.2, 43,44, 45, 4.6, 47 II- | nucemennslit onpoc
NPUMEHHUTENIFHO K pa3Iu4dHeIM | 0/C, 4.8, 4.9, 4.10, 4.11 — MaTeMaTHYeCKHi
KOHTEKCTaM P 5, Tems 5.1, 5.2 JIUKTAHT

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11- — WHMBUIyalbHAS

0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 camMocTosITebHast paboTa

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1I- _ BBINOJHEHHE

0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

OK 02. Ucnonp30BaTh
COBpEMEHHBIE CPECTBA
ITOMCKA, aHaIN3a U
WHTepIpeTaluy nHQOopMaIuHy,
1 MHQOPMAIIMOHHBIE
TEXHOJIOTHH JIJIS1 BBITTOTHEHHUS
3a7a4 Mpoh)eCCUOHANTBHON
eI TEIbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Tems 3.1, 3.2, 3.3 [1-o0/c, 3.4
P4, Temer 4.1, 4.2, 43,44, 4.5, 4.6,4.7 I1-
o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 11-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.511-
o/c, 14.6

OK 03. IInanupoBats
pean30BbIBaTH COOCTBEHHOE
podeCCHOHATLHOE ’
JMYHOCTHOE Pa3BUTHE,
pEANPHUHAMATEIBCKYIO

P1,Temal.1,1.2,1311-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Tems 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3,4.4,45, 4.6, 4.7 I1-
o/c, 4.8, 4.9, 4.10, 4.11

MIPaKTHIECKUX paboT

— 3aIUTa TBOPYECKUX
pabort

— 3aIUTa HHAUBHIYATBHBIX
IPOEKTOB

— KOHTpOJIbHas paboTa

IIpome:xxyTouHas
arrecTanus
9K3aMEH
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JIeATENBHOCTD B
npodecCHOHANIBHOM chepe,
WCIIOJIb30BaTh 3HAHUS I10
NPaBOBOH U (PUHAHCOBOMA
TPaMOTHOCTH B Pa3IMYHBIX
JKU3HEHHBIX CUTYalHsIX

P5, Temer 5.1,5.2

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6,6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12,7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temsr 14.1,14.2, 14.3, 14.4, 14 5 I1-
o/c, 14.6

OK 04. DddextnBaO
B3alMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH[e

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-
o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2,6.3, 6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temrr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

OK 05. OcymiecTBisITh
YCTHYIO ¥ IHCEMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢
Y4eTOM OCOOCHHOCTEMH
COIMAJIHLHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temrr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-
o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44,45, 4.6, 4.7 I1-
o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1,5.2

P 6, Temnr 6.1,6.2,6.3,6.4,6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4
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P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Temsr 14.1,14.2, 14.3, 14.4, 14 5 I1-
o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temer 12.1,12.2, 12.3

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

OK 06. IIposBasaTs
IPaXKJaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE MOBEJICHUE Ha
OCHOBE TPaJULMOHHBIX
POCCHUIICKUX TyXOBHO-
HPABCTBEHHBIX LIECHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHU3ALHH
MEXHAIMOHAIBHBIX H
MEXKPEJIIUTUO3HBIX
OTHOLUEHUH, IPUMEHSITh
CTaHIapThI
AHTUKOPPYILMOHHOTO
MTOBEJCHUS

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P 6, Temr1 6.1,6.2,6.3,6.4,6.5, 6.6, 6.7 I1-
0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7II-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5T1-
o/c, 14.6

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKPYKaoIIeH
Cpebl, pecypcocOepeKeHuIo,
MIPUMEHATH 3HAHUS 00
W3MEHEHHUH KJIMMATa,
MIPUHIIUIIBI OEPEXKITUBOTO
MPOU3BOCTBA, YPPEKTHBHO
JIEACTBOBATh B UPE3BbIYAMHBIX
CUTYaIUsIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4

P 4, Temrr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-
o/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 11-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

IIK 1.3. BeimmonsaTte
rpaguueckue paboThI MO
COCTaBJICHHIO
KapTorpaduyecKux
MaTepHajoB.

P1,Temal.3
P4, Tema 4.6
P35, Tema 5.7
P 13, Tema 13.1-13.4
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