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XapakTepucTKa OCHOBHBIX BUIOB JCSITEILHOCTH 00YyUaIOIINXCS,
KOHTPOJIb U OLICHKA PE3YyJIbTaTOB YUEOHON AUCIUTLIIAHBI



1. IlosicHuTeIbLHAA 3aIMCKA

1.1. O6sa1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TucHMIIMHbEI MaTremaTuka o01meo0pa3oBaTeIbHOTO UK
SIBJISIETCSL YacThIO MPOTPaMMBbI TOJTOTOBKH CHEIUATKCTOB cpeaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbix B akaJeMuu.

1.2. HopmaTuBHas 6a3a st pa3padoTku padodeil NpoOrpamMmabi:
PaGouasi nporpamMmma pazpadoTraHa Ha OCHOBe

o @denepalibHOTO  T'OCYJIAPCTBEHHOIO  00pa30oBaTENIbHOTO CTaHAapTa CpPEAHEro
(moxHOTO) O00IIEero 0o0pa3oBaHUs, OOpPa30BaHUS, YTBEPKISHHOTO NpHUKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Mumntocte Poccun 7 urons 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yderom
npoduiis moaydaemMoro npodeccnoHaILHOTO 00pa30BaHHUS;

. [Ipukaza MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepcrsoM tocturuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
W3MECHEHUH B (elepalibHBI TOCYJAapCTBEHHBIA CTaHIApT CpeaHero oOmero odpa3oBaHUS,
YTBEPKACHHOTO MpHKa3oM MuHHCTEepCTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemenuss PO or 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHOr0  MuHHCTepcTBOM OcTHIMU P®D (21.09.2022 N 70167) «O06
yrBepxkaeHun [lopsaka opraHu3zanuu M OCYIIECTBICHUS OOpa3oBaTENbHOM AESITENHHOCTU IO
00pa3oBaTeNbHbIM MIPOTPAMMaM CPeIHEro MpoheccuoHaIbHOro 00pa3oBaHus'";

. ITpuka3za MunucrepctBa npocsemenuss PO ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro  MwunuctepctBoM toctuiuu PD  (per.Ne59778 or 11.09.2020) «O
MIPAKTUYECKOHN MOATOTOBKE 00YYaIOLINXCS.

. IIpukaza MununcrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro  MuHuctepctBoM toctuiiud PO (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun llopsiika opraHu3alMyd M OCYLIECTBICHHMsST 00pa30BaTEeNbHON JESTENBHOCTH IO
OCHOBHBIM IIporpaMMaM Mpo¢hecCUOHATBHOTO 00yUSHUS»;

o denepanbHbIX TOCYJApCTBEHHBIX 00pa30BaTelIbHBIX CTAHAAPTOB CPEHETO
po¢eCCHOHATLHOTO 00pa30BaHMs [0 CHEIMATBHOCTSIM:

38.02.01 «DxoHomuKa u Oyxraarepckuid yder (MO OTpacisiM)y», YTBEPKIEHHOTO MPHKA30M
MunucrepctBa obpazoBanust M Hayku Poccuiickoit ®epepaunun Ne 69 or 05.02.2018 r.,
3aperucTpupoBaHHoro Munucrepcrsom roctunuu (per. Ne 50137 ot 26.02.2018r.)

38.02.06 «®unHaHCH, YTBEPXKIECHHOTO MpHKa3oM MuHHCTEpCTBa OOpa30BaHMUSI U HayKu
Poccuiickoit ®@enepanmn Ne 65 ot 05.02.2018 r., 3apernctpupoBaHHOTO MHHHCTEPCTBOM
rocturyu (per. No 50134 ot 26.02.2018r.)

35.02.12 CanoBo-napkoBoe M JIaHIIIA(DTHOE CTPOUTENHCTBO, YTBEPKACHHOIO IPUKA30M
MunucrepctBa npocsemenust Poccuiickoit @enepaunun Ne 309 ot 05.05.2022 r., 3apeructp.
MunuctepctBoM roctunmu (per. Ne 68818 ot 09.06.2022r.)

54.02.01 [uzaitn (o oTpacisM), yTBEpKIECHHOrO NpHKa30oM MHHHCTEpCTBA IMPOCBEIEHUS
Poccuiickoit ®enepanun ot 05.05.2022 Ne 308., 3apeructp. MuHUCTEPCTBOM IOCTULIUM (pET.
25.07.2022 Ne 69375)



[TpumepHoii pabouei mporpammbl 0011€00pa30BaTENbHON AUCIUILUIUHBI «MaTemMaTuka
111 IPO(eCCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3alUi yTBEp)KICHHON Ha 3aceqannu CoBera
10 OILIEHKE COAEP)KaHUS U KauecTBa MPUMEPHBIX PadOYHX MporpaMMm o01Ie00pa3oBaTeIbHOrO U
COIIMAJbHO- TYMaHHTapHOI'O LHKJIOB CpeaHero mnpodeccuoHansHoro obpasosanus IIporoxon
Nel4 ot «30» HOs10pst 2022

1.3. Hean yueOHOM TUCHUNINHBI:
COI[ep)KaHI/IC IMporpaMmbl «MaTeMaTI/IKa» HanpaBneHo Ha TOCTHUXKCHUC CJICaAyromunux
nesein:

- (dbopMHpOBaHUE EHTPAILHBIX MATEMATHUECKUX TOHATHH (YUCIIO, BEIIMYHHA,
reoMeTpuueckas  (urypa, TmepeMeHHas, BEPOSATHOCTh, (YHKIUSA), O0OECIeUNBAIOIINX
MIPEEeMCTBEHHOCTh M IMEPCIICKTUBHOCTh MAaTEMATHYECKOTO 00Pa30BaHMs 00YUYarOIIHXCS;

- MOJBE/ICHUE YYalIMXCS Ha JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMIMOCBSI3M MaTEMATHKH M OKPY)KAIOIIEro MHpa, MOHMMAHUEC MAaTEeMAaTUKH KaK 9acTH OOIIeH
KYJIbTYPBI YEJIOBEUCCTBA;

- Pa3BUTHE WHTEUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH Yydarmxcs,
MMO3HABATEIPHON aKTUBHOCTH, UCCIICIOBATEIILCKIX YMEHHM, KpUTUYHOCTH MBIIUICHHS, HHTEpeca
K U3YUYCHHUIO MAaTeMAaTHKH,

- dopmupoBaHre (GYHKIMOHATEHON MaTEeMAaTHYECKOH TPAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTUYCCKUE ACIIEKThl B PEATbHBIX JKU3HCHHBIX CHUTYAIUSX U TPHU U3YUCHHH
JIPYTUX YYeOHBIX MPEAMETOB, MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYINPOBATH
WX Ha S3BIKC MATEMATHKU WM CO3JaBaTh MAaTeMaTUYCCKUE MOJCNH, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYECKUI ammapar Ui peUICHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3314,
WHTEPIPETHUPOBATH U OI[CHUBATH TMOJYYCHHBIC PE3YJIbTATHI .

OcHOBHBIE TUHUH COJIEP’KaHUs Kypca MaTeMaTHKHU: «UucIa ¥ BEIUMCICHUSD, « Anredpa
(«Anrebpanyeckue BBIpRXKEHUS», «YpAaBHEHUS M HEPaBeHCTBa»), «Hauama MaremMaTH4ecKOro
aHanuza», «l'eomerpusi» («['eomerpuueckue Qurypsl U ux cBoHcTBa», «M3mepenue
TCOMETPHUYECKUX BEIHYWH»), «BeposaTHOCTh W crarucTuka». J[aHHBIC JMHUU Pa3BUBAIOTCS
napajuieNIbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJHA OT
JpyToH, a B TECHOM KOHTAaKTe W B3aWMOJCHCTBHH . KpoMe 3Toro, ux oOBEAMHSICT JOTHYSCKAs
COCTaBJISIONIAs, TPATUITMOHHO MPUCYIIAs MAaTEMAaTHKE U MMPOHU3BIBAOIIAS BCE MATEMATHUSCKUC
Kypchl U cojaepxatenbHble nuHuu .  CdopmynupoBanHoe B DenepanbHOM TOCyIapCTBEHHOM
00pa3oBaTeNLHOM CTaHJAPTE CPEAHETO 00IIero 00pa3oBaHus TPEOOBAHUE «BIAICHUE METOJAMHU
JI0Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a7a4; yMeHHEe GOpMYyIUPOBATh ONMPEIEICHUS, AaKCHOMBI
U TEOPEMBI, IPUMEHSTh HX, TPOBOAUTH JI0KA3aTeIbHBIE PACCYKIIEHUS B XOJIe PEIICHUS 3a]awW»
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUPOBAHUE JIOTHYCCKUX YMECHHH paclpeieliseTcsl M0 BCEM
rojiaM 00y4eHusl Ha ypOBHE CPEIHETO 001Iero 00pa3oBaHus .

2. O0mas xapakTepucTUKa y4eOHOM AU CIUTIIUHBI

HucuuminHa Martematuka OTHOCHUTCS K TpPEeIMETHOH o0jacTh MaremMaTuka u
uH(pOpMaTHKA.

Peanu3anuss mnporpammbl 00ecrieurMBaeT OBJIAJCHHUE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTABIIIONIMMH  OCHOBY [UII CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMsI, IIEIIOCTHOCTD
OOIIEKYJIbTYpHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH OOYJAOIITIXCS .



B paboueii mnporpamme yureHsl uaed u nonoxkeHus «KoHuenmuu pa3BUTHSA
MaTeMaTH4eckoro obpasoBanuss B Poccuiickoir @eneparum». B cOOTBeTCTBUM ¢ Ha3zBaHHEM
KOHLEMNIMK, MaTeMaTH4eckoe oOpa3oBaHME JOJDKHO, B YAaCTHOCTH, MPEAOCTABIATh KaXKIOMY
o0yyaromemMycsi BO3MOXXHOCTh JIOCTHKCHUSI YPOBHS MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTo
JUIs JalbHEHIe ycrenHoi xu3Hu B odmectBe. FIMEHHO Ha pelieHre 3TOW 3ajaud HalleJeHa
pUMepHas pabodas mporpaMma 6a30BOro ypoBHS .

B osnoxy mmdpoBoii TpaHchopmanuu Bcex cdep UeNIOBEUECKOM JAeATeNbHOCTU
HEBO3MOXHO CTaTb OOPa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYecKOH
IIOATOTOBKH . YK€ B IIKOJIE MATEMAaTHKa CIIy>)KHT OIIOPHBIM IPEAMETOM JJI U3YUYEHHUS] CMEKHBIX
TMCLUUIUIAH, @ B )KH3HHM IOCJE IIKOJbI PeaJbHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HENPEPBIBHOE
oOpa3oBaHme, 4TO TPEOYET MOIHO- IIEHHOW 06a30BO¥ 00111e00pa30BaTEILHON MOATOTOBKH, B TOM
quciae M MaTeMaTH4ecKo . OTo o0OyCIIOBIEHO TeM, YTO B HAallM JHUA pacTéT YHCIO
CTELMANIBbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM INPHMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMYECKUX 00JacTAX, U Jjake B I'yMaHHUTapHbIX cdepax .
Takum o6pazom, Kpyr oOyuwaromiuxcs, JUIsi KOTOPbIX MaTeéMaThKa CTAaHOBUTCS 3HAYUMBIM
IIPEIMETOM, CYIIECTBEHHO PaCIIUPSETCS .

[TpakTuyeckas 1Moyie3HOCTb MaTEMAaTUKHU O0YCIIOBJIEHA TEM, YTO €€ NPEAMETOM SIBIISIOTCA
(GyHIaMEHTAIbHBIE CTPYKTYpPBHI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIC (OPMBI M KOJIUYECTBEHHBIC
OTHOIIEHUS OT MPOCTEHIINX, YCBAaUBAEMBbIX B HENOCPEACTBEHHOM OIBITE, 1O JOCTAaTOYHO
CIIO’KHBIX, HEOOXOAMMBIX JJISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKHX HiaeH . be3 KOHKpeTHbhIX
MaTEeMaTUYECKUX 3HAaHMW 3aTPyJHEHO MOHUMaHHE MPUHLUIIOB YCTPOMCTBA M HCIHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE U MHTEpIpeTanuss pa3HOOOpPa3HOW COLMANBHOM,
HKOHOMHYECKOM, MOJUTHYECKOH HH(opMaruu, ManodpeKTUBHA MOBCEIHEBHAS MPAaKTUYECKas
JEATENBHOCTh . KaxnoMy 4YeloBeKy B CBOEH >KM3HU INPUXOIUTCS BBIIOJIHATH JIOCTATOYHO
CIIO)KHBIE pacuéTbl U COCTaBJATh HECIOXHBIE AITOPUTMBI, HAXOIUTHh HYXHbIE (OPMYJBl U
IPUMEHSTh MX, BIAJAETh IPAKTUYECKUMHU NPUEMAaMU T€OMETPUYECKUX H3MEPEHUN U IIO-
CTPOEHHM, YMTaTh MH(POpPMAIUIO, MPEACTABICHHYIO B BUIY TaOJuI], quUarpaMMm U Tpagukos,
XKUTb B YCJIOBUSAX HEOINpPEAEIEHHOCTH W IOHUMAaTh BEPOSTHOCTHBIM XapakTep ClydyalHbIX
COOBITHH .

OpnHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUs MaTeMaTUKd B COBPEMEHHOM
ol1ecTBe BCE 60siee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUM CTHIIb MBIIIIICHUS], IPOSIBIISIOLINICS
B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax . B mporecce HM3yueHHs MaTeMaTUKH B apceHall
NpUEMOB U METO/IOB MBIIIJIEHUS YEJIOBEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS MHAYKIUS U
JeTyKIHsl, 00001IeHne U KOHKPETU3alMsl, aHAIN3 U CUHTE3, KIacCU(pHUKAIMI U CUCTeMaTU3aIus,
abctparupoBaHue U aHaioruss . OOBEKTbHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHUH, MpaBuia HX
KOHCTPYUPOBAHUSI PaCKPBHIBAIOT MEXAHU3M JIOTHYECKHX MOCTPOEHUI, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHus (opMyiarpoBaTh, 0OOCHOBBIBATh U JIOKa3bIBaTh CY)KJIEHHS, TEM CAaMbIM pa3BUBAIOT
jJoruyeckoe MbllieHue. Benaymas ponb NpUHAIIEKAT MaTeMaTHke B (HOPMUPOBAHHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIUTAHUM YMEHUH E€HCTBOBATh 110 3aJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBAaTh U3BECTHBIE U KOHCTPYHMPOBATh HOBBIE . B mpouecce pemenus
3aJjady — OCHOBHOW y4yeOHOW JeATelNbHOCTH Ha YypOKaX MaTeMaTHKH — pa3BUBAIOTCA
TBOpPYECKAsl ¥ MPUKJIAJHAS] CTOPOHBI MBIILIJIEHUS .

OOyuenne wmaTemaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy ydalluxcs TOYHYIO,
paloHaIbHYI0 U UHGOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubosee MOIXOSIINE A3bIKOBLIE,
CUMBOJIMYECKUE, TpapHUuecKue CpencTBa Ui BBIPAKEHUS CYXKIEHUM M HalJISJIHOTO MX
MIPE/ICTaBICHHUS .



Heo6xoauMbpiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJaMH MO3HAHUS JCHCTBUTEIBHOCTH, NPEACTABICHUE O MpEeAMeTe U
METOZE€ MaTeMaTHKH, €ro OTJIIMYHS OT METOJOB €CTECTBEHHBIX W TyMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTEeMaTHKH JJIsl pelleHUs] HaAyYHbIX M MPHUKJIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIAJA B (hOpMUpOBaHHE OOIIEH KyJIbTyphI
YEJIOBEKA .

W3yuenne MaTeMaTHKH CIIOCOOCTBYET 3ICTETUYECKOMY BOCHUTAHHUIO  4YEJIOBEKA,
[IOHMMAHHUIO KpPacoTbl M  M3ALIECTBA MATEMATHYECKUX  PACCY)KIEHUH, BOCIPUATHUIO
reOMEeTPHUECKUX (POPM, YCBOCHHUIO U/I€U CUMMETPUH .

3. MecTto y4eOHO# JMCIHUIIIMHBI B Y4eOHOM IJIaHe

B yue6bnbix mimanax IIIICC3 gucnuruivHa BXOJUT B cOCTaB oOLI€00pa30BaTEIbHOTO
ukia. @opMupyercsi B COCTaBe OOIIMX TUCIUTUINH.

O0beM yueOHOM IMCUMILUIMHBI B Y4eOHOM IUIaHe U BU/IbI YU4eOHOH padoThl

Buj yueGHoii padoThl Obnem vacos/
3a4YeTHBIX €/I.

MakcumasnbHas yyeOHasi Harpy3ka (Bcero) 230/6,39

O0s3aTesibHAsi Ay AUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 212

TOM YHCJIE:

TEOPETUYECKUE 3aHATHS 134

MPAKTUYECKHUE 3aHSITUS 78

KoHcyabTanum K 3K3aMeHy 6

IIpomeskyTouHasi aTTecTanus B opme 3K3aMeH BO 2 ceMecTpe 4

CaMOCTOAITeIbHAsI PadoTa K IK3aMeHy 8




4. Pe3ybTaThl OCBOCHUS Y4eOHOW TMCIUIIIUHBI

OcBoeHme cojiepaHusl yueOHOU TUCIUTUIMHEI 00€CTICUnBaeT JOCTHKEHUE CTYICHTAMH
CIICAYIOLINX Pe3yAbmamos:.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTpPaMMBI yueOHOTO mpenmMera «MaremaTuka»
XapaKTepU3yIOTCs:

I'padsxcoanckoe socnumanue:

- c(hOpMHPOBAHHOCTHIO TPAXAAHCKOW TO3UIMH OOydYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCHICKOTO OOIIecTBa, MPECTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3MUYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, ONPOCHI M Tp.), YMEHHEM B3aMMOJACHCTBOBATh C COLUUAIBHBIMU WHCTUTYTAMH B
COOTBETCTBHUH € UX (YHKIMSIMHU M Ha3HAYCHUEM .

Ilampuomuueckoe socnumanue:

- chOPMHUPOBAHHOCTBIO POCCUNUCKON TpPaXJAHCKOM UIACHTUYHOCTH, YBAXKEHUS K
MpPOLUIOMY M HACTOSIIEMY pPOCCHICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHHUSIM POCCHMCKUX MAaTeMaTUKOB U POCCHICKOM MaTeMaTH4eCKOW MIKONbI, K
MCIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHUKH .

Lyxo8HO-HpascmeenHo20 8OCHUMAHUSL:

- OCO3HAaHHMEM JyXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHHEM
TOCTIKEHUH HAYKH M JACATEIBHOCTBIO YUYEHOTO; OCOZHAaHUEM JIMYHOTO BKJIJA B 1O- CTPOCHUE
YCTOMYMBOTO OYAYIIEro .

Dcmemuyeckoe gocnumanue:

- OCTETHMYECKMM OTHOILIEHHEM K MHUpY, BKJIIOYas OSCTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIHIeHUH, pacCcyXJIeHUH; BOCHPUUMYHMBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3IMyHbIX BUJIOB HCKYCCTBA .

QDuzuueckoe gocnumanue:

- c(OPMHPOBAHHOCTHIO YMEHHSI NPUMEHITh MaTeMaTHYeCKHe 3HAHUS B HHTEpecax
3I0pPOBOTO M 0E301MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoOe MUTaHUE,

- cOaaHCHPOBAaHHBIN PEXUM 3aHATUH U OTJIbIXA, PETYJIspHas GU3NUECKas aKTUBHOCTD);
(U3MYECKOTO  COBEPUICHCTBOBAHMSA,  NPU  3AHATUAX  CIIOPTUBHO-03/10POBUTEIBHOMN
JESITeTbHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3ITUIHBIM
cdepam mpohecCHOHAEHON JAEATEIBHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPHUIIOKESHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymied mpodeccud U PeaTu30BbIBAThH
COOCTBEHHBIC KM3HEHHBIC IUJIAHBI; TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYECKOMY
00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSIXKEHUM BCEH >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YUYacTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HAalpaBJIeHHOCTH .

IKonoeuueckoe socnumaHue:

- chOpMUPOBAHHOCTHIO ~ DKOJOTMYECKOW  KYyJIbTYphl, TOHUMAHHMEM  BIMSHUSA
COLIMAJIbHO-9KOHOMHUYECKUX MPOIECCOB Ha COCTOSIHME MPUPOJHONM M COLMAIBHOM Cpesbl,
OCO3HAHHMEM TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX Mpo0IeM; OpHeHTaInel Ha TIPUMEHEHNE
MaTeMaTHYeCKUX 3HAHHWH /IS PeIeHHs 3a7a4 B 00JIaCTH OKpPY’KaIOIeH Cpebl, TUIAHUPOBAHHUS
MOCTYTIKOB ¥ OI[EHKH WX BO3MOJKHBIX ITOCIIEJCTBUH ISl OKPYKAFOIIEH CPEIIBI .

Llennocmu nayunozo nosHanus:



- c(hopMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOIIECTBEHHOMN MPAaKTUKH, IOHUMaHNEM MaTeMaTUYeCKOl HayKH Kak cepbl
YeJI0BEYECKON JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH IS PAa3BUTHS [IUBHIN3ALINM;
OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH M MaTeMaTH4eCKOW KYJIbTYpOW KakK CPEJCTBOM ITO3HAHUS
MHpPa; TOTOBHOCTHIO OCYIIECTBISTH MPOSKTHYI0 M HCCIEIOBATEIBCKYIO JCSATEIBHOCTh
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpenmMeTHble  pe3yJbTaThl ~ OCBOCHHMS  IPOrpaMMbl  y4eOHOTro  IMpeaMeTa
«MaTeMaTHKa»  XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  I1O3HABATEIbHBIMHU
JNCUCTBUSMH, YHUBEPCAIbHBIMM KOMMYHHKATUBHBIMU  JICHCTBUSIMH, YHUBEPCAIbHBIMU
PEryISATUBHBIMH JICHCTBUSMHU.

VYHMBepcallbHblE TI03HABaTeNIbHbIE AEUCTBUS, oOecneunBaroT GopMupoBaHuE 0a30BBIX
KOTHUTHBHBIX ITPOLECCOB 00ydaromuxcs (0OCBOGHHE METO/I0B IO3HAHUS OKPY’KaIOIIEro MHUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepaluii, yMeHuil paboraTh ¢ nHGopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTeMAaTHYECKHUX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXIy HOHATHSA- MH; (OPMYIMPOBATH OIpPEACIICHUs
NOHATUH; YCTaHABIMBATh CYIIECTBEHHbI TNpPU3HAK KiIacCU(UKalLMK, OCHOBAaHUA JUIs
0000111eHUS U CPABHEHUS], KPUTEPUH ITPOBOIMMOIO aHAIN3a;

- BOCTIPUHHMATH, (bopmynHpoBaTh u npeoOpa3oBHIBATH CYXJICHUSI:
YTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

- BBISIBJIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUHUs
B (hakTax, JaHHBIX, HAOIIOJCHUSIX M YTBEPXKACHUSAX; MpeiaraTb KpUTEPUH JUIsl BBIABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JenaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHNH, YMO3aKJIIOUCHUH TI0 aHAJIOTUH;

- MIPOBOJIUTH CAaMOCTOSTENIBHO JI0Ka3aTelbCTBA MAaTEMaTUYECKHX YTBEPXKACHUHN
(mpsiMBle ¥ OT TIPOTHUBHOTO), BBICTPAaWBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObI;

- BbIOMpaTh cHoco0 pemieHuss ydyeOHOM 3amauM (CpaBHUBAThb HE- CKOJIBKO
BapUaHTOB  pEIIeHUs, BBHIOMpaTh HamOoJee TMOAXOIAMMNNA C y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oelicmeus:

- UCIOJb30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHMUS,
(dhopMynHupoBaTh BOIPOCHI, (PUKCUPYIOLIHE POTUBOPEUNE, IPOOIEeMy, YCTAHABINBATH HCKOMOE
U JIaHHO€, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIeI0OBaHUE 110
YCTaHOBIICHMIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBICHUS, MPOIECcCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH;

- CaMOCTOSITENIbHO (hOpMyIUpOBaTh 000OLIEHUS W BBIBOABI 110 pe3yJbTaTam
MPOBEJEHHOTO HAONIONEHUsI, WCCIEIOBAHUS, OIICHWBAaTh JOCTOBEPHOCTh MOJTYYCHHBIX
pe3yIBTAaTOB, BBIBOJIOB U 000OIICHMIA;

- MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKkKe BbI- JBHUraTh
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh J€ULUTH MH(POPMALUHU, ITAHHBIX, HEOOXOIMUMBIX U1 OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(POPMALUIO U3 HUCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETUPOBATh HH(POPMAIIUMIO pPA3JIMYHBIX BHIOB H  (HOpM
IIPEJCTABICHMUS;

- CTPYKTYpPHUpOBaTh HH(POPMALUIO, HPEACTaBIATh €€ B pa3iMyHbIX (Qopmax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HAJEKHOCTh HHPOPMALIUU IO CAMOCTOSATENBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM .

YHUBepcallbHble KOMMYHHMKATHUBHBIC JIEHCTBHS, 0O0eCIeYnBalOT C(HOPMUPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHMMATh U (hOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBHUHU C YCIOBHSIMU U
LEeNIMU  OOILEHHs; SCHO, TOYHO, I'PAaMOTHO BBIP@XXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOJy pELIeHHs 3ajauyd, KOMMEHTHPOBAaTh
MIOJIyYCHHBIH pe3yJIbTar;

- B X0Jie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
npoOJeMbl, pemaeMoil 3a1aud, BBICKA3bIBATh WJACH, HAICJICHHBIE HA TIOMCK PpEIICHUS;
COIIOCTAaBJIATh CBOMU CYXKACHUS C CY)KICHMSIMHU APYTMX YYaCTHHUKOB JAMAjioOra, oOHapy>KUBaTbh
pasnuyre M CXOJCTBO MO3MLMH; B KOPPEeKTHOH (opme (opMynupoBaTh pazHOINIACUS, CBOU
BO3PAKECHMUS;

- IPEJCTaBIATh PE3yJbTaThl PEIEHUs 3a/lauyd, SKCIEPUMEHTa, HCCIIEeJOBAHUS,
IIPOEKTA; CaMOCTOSATEJILHO BbIOMPATh (POpPMAT BBICTYIUIEHHUS C YYETOM 3ajay Mpe3eHTALuu U
0cOoOEHHOCTEH ayiu- TOpUH .

Compyonuuecmeo:

- MOHUMAaTh W HCIOJIb30BaTh MMPEUMYyLIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
pa®oOTBl MpH pelmeHuH Y4eOHBIX 3ajad; NpPUHUMATh IeJIb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON PabOThI, paclpeensTh BUIbI paboT, TOrOBapHBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTAT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B TPYMIOBBIX (opMmax paboTsl (00CyXkaeHHs, OOMEH MHEHH,
«MO3TOBBIE€ IITYPMBD» U HHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM
JeUCTBUS C JPYT'MMH 4WiI€HaMH KOMAaH[bl; OI€HMBATh KaueCTBO CBOEr0 BKJaJa B OOMMIUI
MPOJYKT 10 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

VYHuBepcaibHble PeryJIATUBHbBIE IEHCTBUS, 00ecreunBaloT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopaanuzayus:

- COCTABIIATh IUIAH, AITOPUTM pEIIEeHUs 3ajayd, BBIOMpATh CIIOCOO pEIIeHUs ¢
y4€TOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BapUaHThI PEILIEHUH C y4ETOM HOBOM MH(pOpMAIIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX
JEHCTBUIM U MBICIUTENbHBIX MPOILIECCOB, UX PE3YNILTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTUYecKoH 3a1a4u;

- IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU DPELIEHUM 33JauH,
BHOCHUTbH KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHITH NMPUYUHBI
JOCTHKEHUS] WM HEJOCTH)KEHHUS Pe3yJIbTaTOB JAEATENbHOCTH, HAXOOUTh OIIMOKY, JaBaTh



OLICHKY MTPHUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.
Maremaruka (BKJIIOYasi paszziesibl «AnreOpa M Hayajga MaTeMaTHUYECKOTO aHaln3ay,

«['eomerpusi», «BeposTHOCTh U cTaTUCTHKa») (0a30BBI ypOBEHb) - TpeOOBaHHSI K
IIPEIMETHBIM pe3yjbTaTaM OCBOEHHs 0a30BOI0 Kypca MaTeMaTUKH JOJKHBI OTPaXKaTh!

- BJIQJICHHE METOAAMU [J0Ka3aTelbCTB, AJITOPUTMAaMHU pELIEHUs 3ajady; yMEHHE
(dopMynaMpoBaTh  ONpEAENCHUs, AaKCUOMBl U TEOPEMbI, MPHUMEHATh UX, HPOBOJIUTH
JI0Ka3aTelbHbIE PACCYKICHUS B XO/1€ PELICHUs 3a/1ay;

- yYMCHHE ONEpUPOBATh MOHATHAMHU: CTENEHb YHCIA, JOrapupM YHCIA; yMEHHE
BBITIOJIHATh BBIUMCIICEHUE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAKCHHHA CO CTENEHSAMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHHME  ONEpUpOBaTh  IOHATUSMHU:  pPALUOHAJIbHBIE, HPpPaLUOHAIIBHBIE,
NOKa3aTebHble, CTENECHHbIE, JIOrapu(pMHUUECKUe, TPUTOHOMETPUUECKUE YpaBHEHHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMEHHE ONepHpOBaTh MOHATHAMM: (DYHKIMS, HETIpepbIBHAs (GYHKLHMSA, IPOU3BOJHAS,
nepBooOpasHasi, ONpeAEICHHbIM MHTErpai; yMeHUEe HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GYHKIHH, UCTIONB3YS CIIPAaBOYHBIE MAaTEPUAIIbI; HCCIEIOBATh B MPOCTEHIINX CITyqasx (yHKIUU
Ha MOHOTOHHOCTh, HAaXOAWTh HAWOONbIINE M HAMMEHBIIME 3HAYCHUS (QYHKUUH; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJIb30BAHHUEM allllapaTa MaTeMAaTUYECKOTO aHalIMu3a; MPUMEHSThH
IIPOM3BOJIHYIO IPH PEIIEHUU 3a/Jad Ha J[BWKEHHUE; pellaTh MPaKTHUKO-OPHUEHTHPOBAHHbIE
3aJjaud Ha HauOOJbIIME W HAUMEHbILIME 3HAUEHHs, Ha HaxXOXJEHHE IIyTH, CKOPOCTH H
YCKOPEHHS;

- YMEHHME ONepupoBaThb MOHATHAMU: palMOHalbHas (QYHKLUA, IIOKa3aTelbHas
¢GyHKUMA, cTeneHHas QyHKUus, Jorapupmuueckas GpyHKIUs, TPUrOHOMETpUYeckue QyHKINH,
oOpaTHble (PyHKIIUM; YMEHUE CTPOUTH IpadUKU U3YUEHHBIX (DYHKIIMHA, NCIIOIB30BaTh TpaduKu
P U3YYEHHU MPOIECCOB M 3aBUCHUMOCTEHM, NpU peUIeHHHM 3aJad M3 JPYruxX Y4eOHbIX
MpeIMETOB U 3aJady M3 peajbHOW >KM3HM; BBIpAXKaTh (QOpMyJaMH 3aBUCUMOCTU MEXIY
BEIIMYMHAMU;

- YMEHHE pellaTh TEKCTOBbIE 33Jjaul Pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI, JOJIU U
YacTH, Ha JIBKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4uu

u3 o0NacTH yOpaBieHUs JIMYHBIMM M CeMEWHbIMH (UHAHCAMH); COCTaBIAThH
BBIPQ)KEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX CHCTEMBbl [0 YCIOBHIO 3aJjaud, HCCIIEA0BaTh
MOJIyYEHHOE pelleHHEe U OLEHUBATh MPaBION0J00HOCTh PE3yIbTaTOB;

- YMEHHE OIEepUpOBaTh MOHITUSIMU: CpeAHee apupMeTHdecKoe, MeauaHa,
HauOoJbllee M HaWMEHblIee 3HA4YeHHUs, pa3Max, MAHMCIEpPCHs, CTAaHAApTHOE OTKJIOHEHHE
YHICIIOBOr0 Habopa; yMEHUE U3BIIEKaTh, MHTEPIPETUPOBATh MH(OPMALIMIO, TIPECTABIECHHYIO B
Tabinnax, Ha auarpammax, rpaukax, OTpakalollyl0 CBOWCTBAa pealbHBIX IMPOLECCOB H
SABJICHUI; MPEACTAaBIATh HMH(OPMAIMIO C MOMOINBIO TabJaWIl W JAMarpamMM; HCCIIEIO0BaTh
CTaTUCTMYECKHE JIaHHBIE, B TOM YHCJIE€ C NpPUMEHEHHEM TIpapUuecKuX METOJ0B  H
AJIEKTPOHHBIX CPE/CTB;

- yMEHHME OIIepUpOBaTH MOHATHUAMHU: CIy4YalHBIM ONBIT M CilIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOJIb30BAaHUEM
rpad@UyecKuXx METOJOB; MPUMEHATh (OPMYJBI CIOXKEHUS W YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl U POPMYJIIBI IPU PELICHUH 3a/1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUH; 3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMM, YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;



- yYMCHHME OIECpUPOBATH TMOHATUAMHU: TO4YKA, IpsMas, IUIOCKOCTb, IPOCTPAaHCTBO,
JIBYTPaHHBIA Yroj, CKPEIIMBAIOIIUECS MPSMBIC, NapauIeIbHOCTh M MNEPIECHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, yTrOJI MEXAY HPSMBIMH, YTOJI MEXAY HNPSMOW M INIOCKOCTBIO, YIOJ
MEXJy IIOCKOCTSIMH, PacCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMH,
paccTosiHuE MEXAY IIOCKOCTSMHU; YMEHUE HCIIOJIb30BaTh IIPU PELICHUM 3a1a4 W3Y4YEHHBIE
(bakThl U TEOpEMBI TNIAHUMETPHUH; YMEHHUE OLICHUBAThH pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MUPA;

- yYMEHHE ONEpHpPOBATH MOHATHUSIMHU: MHOTOIPAaHHHMK, CEYCHHE MHOTOrpaHHHKA, KyO,
napajiesienunes, npu3Ma, nupamuaa, Gurypa M MOBEPXHOCTh BpAIICHUS, IHIUHIP, KOHYC,
uiap, cepa, ceuenus GUrypsl BpalleHus, INIOCKOCTh, Kacarowasics chepsl, UIMHAPA, KOHYca,
IUIOINA/b TOBEPXHOCTH MUPAMUIbI, MPU3MBlL, KOHyCa, LWIMHIPA, IUIOWAAb cdepbl, 00BEM
Ky0a, NpsAMOYTOJILHOTO Hapajielienunena, MupaMuabl, MPU3Mbl, LWIMHAPA, KOHyca, ILIapa;
yMeHHEe U300pakaTb MHOTOTPAHHUKU U IOBEPXHOCTH BpAIEHUs, UX CEYEHUS OT PYKH, C
IIOMOUIbIO YEPTEIKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; 3HAKOMCTBO C CUMMETPUIMHU
B [IPOCTPAHCTBE; 3HAKOMCTBO C MPAaBUIbHBIMA MHOTOTpaHHUKAMU;

- YMEHHE ONEPHUPOBATH MOHITUSMH: JIBUKECHUE B MIPOCTPAHCTBE, MOAO0OHBIE (DUTYPHI B
MIPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIIEHUE IUIOIMIAACH MOBEPXHOCTEH M OOBEMOB MOTOOHBIX
¢buryp npu perieHuu 3aaad;

- yYMEHHE BBIYUCIATH T'€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YroJl, IJIOIIaJb, O0BEM,
IUIOIIA/b TIOBEPXHOCTH), UCHOJB3YsI H3yUYE€HHbIE (POPMYIIBI U METOABI;

- YMEHHE OIEPUPOBATh NOHATUAMMU: NIPAMOYIOJIbHAS CUCTEMA KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJAMHATHI BEKTOPA, CKAJSIPHOE IIPOM3BEICHUE, YTOJ MEXKIY BEKTOpaMH,
CyMMa BEKTOpPOB, IIPOM3BEICHHE BEKTOpPAa Ha YHUCJIO; HAXOAUTh C IIOMOIIBIO HM3YyYEHHBIX
(bopMyI KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE MEXKY ABYMS TOUKAMU;

- yMEeHHME BBIOMpPATh MOAXONALIMN M3YyUYEHHBIM METOJ Ul pelIeHUus 3ajayd,
pacrno3HaBaThb MaTemMaTHueckue (akTbl U MaTeMAaTUYECKHME MOJENU B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHHUSX, B MCKYCCTBE; YMEHHE NPUBOJUTH NPUMEPbl MaTeMaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBON MaT€MaTUYECKOU HAyKH.

MaremaTuka (BKiItouas pasziensl «AnreOpa M Hadyajga MaTeMaTHYECKOTO aHAIN3ay,
«[eomerpus», «BeposITHOCTh M cTaTUCTUKa») (YIIyOJIeHHBI YpOBeHb) - TpeOOBaHUS K
MIPEIMETHBIM pe3yJbTaTaM OCBOECHMS YIIIyOJIEHHOTO Kypca MAaT€MaTUKH JIOJKHBI BKIIIOYATh
TpeOOBaHUs K pPe3ysIbTaTaM OCBOEHHsI 0a30BOr0 Kypca U JOIOIHUTENBHO OTPaXKaTh!

- YMEHHME OINEpUpOBaTh IOHATUSMHU: OIPEICIICHHE, AKCHOMa, TEOpeMa, CIEACTBHE,
CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYJIUPOBKH; YMEHUE (POPMYIHPOBAThH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KIACHUE, NPUBOAUTH NPUMEPbl M KOHTPIPHUMEPHI,
HCIIOJIb30BaTh METOJl MaTEMATUYECKOM WHIYKIUHU; MPOBOJUTH AOKA3aTEJIbHBIE PacCyXICHHUS
IIPY pELICHNN 33/]1a4, OLICHUBATh JIOTUYECKYIO NPAaBUIBHOCTD PACCYKIECHUM;

- YMEHHUE ONEpUPOBATH IMOHATHAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpALMU  HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONMCAHUS
peaJIbHBIX MPOIIECCOB M SIBJICHUI W MPHU PEIIEHUU 3a/1ady, B TOM YHUCIIe W3 JPYrHX y4eOHBIX
MIPEAMETOB;

- yMEHHUE OIlepUpoBaTh MOHATUAMHU: rpad, cCBSI3HBIA rpad, nepeBo, HMUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OMHCHIBATh I'padbl Pa3IUYHBIMH CIIOCOOAMH; HCIIOJIb30BaTh
rpadsl IpU pELIeHNH 3a/1aY;

- yMeHue CBOOOJHO OMEepHpOBaTh2 MOHATHSAMHU: COUYETaHHE, MEePEeCTaHOBKA, YHUCIIO
COYETaHUH, YMCIIO MEepecTaHoBOK; OMHOM HblOTOHA; yMeHHE MPHUMEHATh KOMOWHATOPHBIE
(bakThl ¥ paccykKIeHUs JUIs PEeLIeHus 3ajay;

- YMCHHE ONEPUPOBAThH MOHATUAMH: HATYypaJIbHOE YUCIIO, LEI0E YUCIO, OCTATOK II0



MOJIYJIIO, PAllMOHAIILHOE YHCIIO, UPPALMOHAIBHOE YKCIIO0, MHOKECTBA HATypajbHBIX, LIEIBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YACE; YMEHUE UCIIONb30BATh NMpU3Haku aenumoctd, HOJl u
HOK, anroputm EBxiinja mpu pemieHuu 3ajiad; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU
CUCTEMaMHU CUHCIICHUS;

- YMEHHE CBOOOJHO ONEPHPOBATH MOHITUSIMHU: CTEIICHD C IIEJIBIM TTOKa3aTelieM, KOPCHb
HATypaJIbHON CTEIEHHU, CTEIICHb C PAllMOHAILHBIM MTOKa3aTeIeM, CTENEHb C JIEHCTBUTEIBHBIM
(BelecTBEHHBIM) TIOKa3aTelieM, Jorapudm 4uciia, CHHYC, KOCHHYC U TaHTEHC MPOU3BOJIBHOTO
4HCIIa;

- yMEHHE ONEepUpOBaTh IMOHATHUSMU: TOXKAECTBO, TOXIAECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPaBHEHHMH M HEPAaBEHCTB, PAaBHOCHILHOCTH ypaBHEHUH,
HEPABEHCTB M CHCTEM, palloHaJbHble, HUpPpAlMOHAJbHbIC, IOKAa3aTelbHbIE, CTEIEHHBIE,
norapu@MuUecKue, TPUTOHOMETPUUECKHUE YpPAaBHEHMs, HEPAaBEHCTBA U CHUCTEMbI; YMEHHUE
pemaTth ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C IMOMOIIBIO Pa3IMYHBIX MPHEMOB; peIIaTh
YpaBHCHHSI, HCPABEHCTBA U CUCTEMBI C MapaMeTPOM;IIPUMEHSATh yPaBHECHUS, HEPABCHCTBA, UX
CUCTEMBI JUISl PEUICHUS MaTEeMAaTHYSCKHX 3aJlad M 3a/ad U3 PasIuvHbIX O0JIacTell HayKu U
peaNbHOM )KU3HH;

- yMeHue cBOOOJHO ONEepHpOBaTh MOHATUSAMU: TpapuK GyHKIUHU, oOpaTHas GyHKIUS,
KOMIO3UIUS (PyHKIMA, TuHEHas QyHKUuUs, KBaapaTH4Has (YHKIMS, CTeeHHas (QyHKUUS C
LebIM TIOKa3aTesieM, TPUTOHOMETpUYeckue (QYHKIHMHU, OOpaTHblE TPUTOHOMETPUUYECKUE
GbyHKIUY, TTOKa3aTeNbHas U Jorapumuueckast GyHKIMH; YMEHUE CTPOUTh rpaduku GyHKIUH,
BBITIONHATE MpeoOpa3oBaHus rpa@ukoB (QYHKIHA; YMEHHE HCIOIB30BaTh Tpaduku (yHKITUI
JUIS WM3YYCHHS TPOIECCOB W 3aBHCUMOCTCH IPU PEHICHWHM 3aJad M3 APYTUX Y4eOHBIX
MIPEIMETOB M U3 PealIbHOM JKU3HU, BBIpaXKaTh GOPMYJIaMU 3aBUCUMOCTH MEXKy BEIMIMHAMH,
YMEHHE CBOOOIHO OINEPUPOBAThH MOHSATHUSAMHU: YETHOCTH (YHKIUH, MEPHOAMYHOCTD (DYHKIUH,
OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (YHKIIMH, SKCTpeMyM (YHKUWHU, HauOojbllee U
HauMeHbIllee 3HaueHWe (YHKIUKM Ha TPOMEXKYTKE; yMEHHE TMPOBOAUTH HCCIEIOBAHUE
(GYHKIIMU; YMEHHME HCIIONIb30BaTh CBOMCTBA M Tpaduku (QPYHKIMNA IS pelIeHHs] YpaBHEHHH,
HEPaBEHCTB W 3aJau C MapaMeTpamu; h300pa)kaTh Ha KOOPAMHATHOM IMIOCKOCTH MHOXKECTBA
pelleHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMEHHE CBOOOJIHO OIEPUPOBATH MOHATUSIMU: ITOCIICOBATEILHOCTD, apU(pMETHICCKAS
mporpeccusi, TEeOMETpHUYEeCKash Tporpeccusi, OeCKOHeYHO yObIBaromasi TreoMeTpudecKas
MIPOTPECCHsl; YMEHHE 3a/1aBaTh IMOCJICIOBATEILHOCTH, B TOM YHCJIEC C IIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMEHHE ONepUPOBaTH MOHATUSMHU: HETPEPHIBHOCTH (DYHKIIMU, aCUMOTOTHI Tpaduka
GyHKIMY, TiepBas U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUECKUNA U (PUINYECKUI CMBICT
MIPOU3BOIHOM, TEPBOOOpaA3HasA, OMpEACNEeHHBI WHTErpalx, yMEHHE HaXOJWTh AaCHUMIITOTHI
rpaduka QyHKIHM;, YMEHHE BBIYHCISATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMITO3UITMN (DYHKIMIA, HAXOJIUTh YpPaBHEHHE KacaTeJbHOW K rpaduky (yHKIUH; YMEHUE
WCIIOJIb30BaTh IPOU3BOJHYIO JUISI WCCICAOBAHUS (DYHKIMHA, JUI HAXOXJICHUS HAMITYUIIEero
pelIeHrs B MPHUKJIAJHBIX, B TOM YHCJIE COMHMATBHO-DKOHOMHYECKHX | (U3MUSCKUX 3aJlavaXx,
JUTSL OTIPE/ICTICHUSI CKOPOCTH M YCKOPEHUS; HAXOIUTH IUIOMAAN W 00BEeMBI (UTYP C IIOMOIIBIO
WHTErpana;  3HAKOMCTBO C  MaTeMaTH4YeCKUM  MOJCIMpPOBAHUEM  Ha  TpUMeEpe
nuddepeHIaTbHBIX YPaBHEHHI;

- yMEHHE ONEepPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIIO, COTPSHKEHHBIE KOMIUIEKCHBIS
quclia, MOIYNb M apryMEHT KOMIUIEKCHOTO 4YHucia, (opma 3amuch KOMIUIEKCHBIX YHCEIN
(reomeTpuyueckasi, TpPUTOHOMETpUYEecKas W  anreOpanyeckas); yMeThb  IPOU3BOIUTH
apudmernyeckue OEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; 3HAKOMCTBO C HCIIOJb30BaHUEM



KOMITJIEKCHBIX YHCEIT;
- yMeHHe CBOOOJHO ONEpPHPOBATh MOHATHAMH: CpeaHee apudMeTndeckoe, MeaAnaHa,
HanOoJblllee ¥ HAaWMEHbIEe 3HAUCHMS, pPa3Max, JUCIEPCHs, CTAHJAPTHOE OTKIOHEHHUE IS
OITMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE HCCIEAOBATh CTATUCTUYECKUE JAHHBIC, B TOM YHCIE C
IpPUMEHEHHEM TpaUUYeCKUX METONOB M DJIEKTPOHHBIX CPEACTB; I'padMUecKH HCCIEI0BATh
COBMECTHBIE HAOJIOJICHHS C TIOMOIIBIO TarpaMM pPacCeHBAaHUS U IMHEHHOM perpeccuy;

- YMEHHE HaXOJHUTb BEPOATHOCTU COOBITHI C MCIOJIb30BAaHHEM IrPpah)UIECKUX METOIOB;
MPUMEHSITH JIUIS PeHIeHUs 3a71ad (GOpMyIIbl CIOXKEHUS M YMHOXXCHUS BEPOSTHOCTEH, popMyIry
MOJHOM BeposTHOCTH, Gopmyny beprymnm, komOuHaTtopHuble GakTel U (GOpMyIIbI, OLEHUBATH
BEPOSITHOCTH PEATBHBIX COOBITHIA;

- yYMEHHE OIEpUpoBaTh MOHATHAMHU: CJIydailHas BEJIMYHMHA, pacIpe/eseHHe
BEPOSITHOCTEH, MAaTeMaTHYeCKOe OXHIaHWE, JHUCHEepCHs W CTaHAapTHOE OTKJIOHEHHE
CllyyailHOH  BeNWYMHBI, (DYHKIMM  pacmpeneneHuss W IUIOTHOCTH  PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO PacIpeIelieH!; YMEHHE HCIIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacripenieNieHuil Ui pelieHusl 3a/ad; 3HAKOMCTBO C TOHATHSIMH: 3aKOH OOJBIIUX YHCEl,
METOAbI BI)I6OpOLIHI>IX I/ICCJIGI[OBaHI/II\/JI; YMCHUC MPUBOAWUTL IMPUMCEPLI IMPOABIICHHA 3aKOHa
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeHHE CBOOOJHO ONEPHPOBaTh IOHATHSAMHU: TOYKA, TMpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jy4Y, IUIOCKUI yroj, ABYIPaHHBIA YToJl, TPEXTPaHHBIA yrodi,
NepeceKaroIInecs, MapajuleIbHble W CKPEIIMBAIOIIMECS MpsMbIe, M[apalIeNbHOCTh |
NEPIEHIUKYIISIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YIOJ MEXKIY MPSIMBIMH, YIOJl MEXIY IPSIMOU H
IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH; YMEHHE HCIONb30BaTh IPH DPEUICHWH 3a/ad
u3ydeHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH;, YMEHHE OIICHHWBAaTh pa3Mepbl OOBEKTOB B
OKpYJKalolllEM  MUPE; YMEHHE OIIEpUpPOBATh IOHATUAMH: MHOIOIPaHHUK, CEYCHUE
MHOTOTpaHHMKA, MPaBUIbHBIH MHOTOTPaHHMK, NMpU3Ma, NUpaMuia, Gurypa v MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, map, cdepa, pa3BepTka IOBEPXHOCTH, CEUEHHs] KOHyca H
LWINHApA, TapajjielbHble OCH WM OCHOBaHMIO, CEYEHHE MIapa, IIOCKOCTb, Kacarolasics
ceppl, LWIMHJIpPA, KOHyCa, YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOI'PaHHHUKH, (QUTYphl U TOBEPXHOCTH BpAIIEHUS, UX CEUECHUS, B TOM UYHUCIIE C MOMOIIBIO
ANEKTPOHHBIX  CPEJICTB; YMEHHE TMPUMEHSITh CBOICTBA TeOMETpUuYecKux  uryp,
CaMOCTOSITENIbHO (HOPMYJIUPOBATh ONpPEAENCHUS M3ydaeMbIX (UIYyp, BBIIBUTaTh T'MIIOTE3bI O
CBOMCTBaX M MNpHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OMNPOBEPraTh HX;
yMEHHE TPOBOAMUTH KiIaccupukanuio GUIyp 1O pa3IuyHbIM [PU3HAKAM, BBIIOJIHATh
HE00XO0/IMMBIE TONOJIHUTENIbHBIE TOCTPOCHHUS;

- yMEHHEe CBOOOJHO ONEpPHpPOBATH MOHATUAMHU: IJIOUIA]b (GUIYpBl, 00BEM (GUTYDHI,
BEIMYMHA YIJIA, PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIy HPSMBIMHU,
paccTosiHHE MeXJy IUIOCKOCTSIMH, IUIOIAAb CQephl, IJIOMAAb MOBEPXHOCTH HHPAMHJIBI,
MPU3MBI, KOHyCa, LUINHApPA, 00BEM KyOa, MpsAMOYroibHOrO MHapasuleienurea, MupamMuibl,
MIPU3MBI, HWIMH]IpA, KOHYCAa, Il1apa; YyMEHHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYD;

-  YMCHHC CBO6OJIHO OIICpUPOBATH IMOHATHAMU: JIBUIKCHUC, HapaﬂJ'[eJ'IBHBIfI MEPEHOC,
CUMMETpHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, TOBOPOT, IIpeodpazoBaHre mo100us, o J00HbIe
¢burypsl; yMeHue pacro3HaBaTh paBHblE U 1OJ00HBIE (UTYphl, B TOM YHCIE€ B NPHUPOJE,
HCKYCCTBE, apXMTEKType; YMEHHE HCIOIb30BaTh T€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh
reOMETPHUECKUE BEJIWYHMHBI (JUIMHA, Yroj, IJIOUab, 00beM) IpU PELICHUH 3a]ad U3 JPYrHx
yueOHBIX MPEJAMETOB U U3 PEAIbHOM KHU3HH;

- yMeHHE CBOOOJHO OMEpPUPOBATh MOHATHAMM: MPSIMOYIOJIbHAS CHCTEMa KOOpAWHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPJHHATH BEKTOPA, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa



Ha 4YMCJIO, pa3IoKEHUE BeKTopa MO 0a3ucy, CKalsiIpHOE IPOU3BEACHUE, BEKTOPHOE
IIPOU3BECHUE, YTOJI MEXy BEKTOpaMH; YMEHHME UCIOJIb30BaTh BEKTOPHBII U KOOPAMHATHBIHI
METOJ JUIsl pelICHHUsI FEOMETPUUECKUX 3a]1ad U 33/1a4 JIPyTUX y4eOHBIX IIPEIMETOB; 3HAKOMCTBO
C MNOHATUAMM: Matpuma 2xXx2 u 3x3, ompeneinuTeab MaTpUIbl, T€OMETPHUUYECKUM CMBICIT
OIIpeACIUTENS;

- yYMEHHME MOJEIMPOBATh pEAJIbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH
BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M MX CHCTEMbI 110 YCJIOBHUIO 3aJa4yM, HCCIIEOBATh
MIOCTPOSHHBIE MOJIEIIH C UCIIOJIB30BAHUEM arIapara areOpbl, HHTEPIPETUPOBATH MOTYYEHHBIN
pe3yabTaT; CTPOUTh MAaT€MaTHYeCKHE MOJEIM C IIOMOIIBI0 TI'€OMETPUYECKUX IOHATHH U
BEJIMYMH, pelllaTh CBS3aHHbIE C HUMHU IPAKTUYECKHE 3a/laud; COCTaBJISATh BEPOSTHOCTHYIO
MOJIeJIb U HHTEPIPETHPOBATh IOJYUYEHHBIH pe3ysbTaT; pellaTh MPUKIaJHbIE 3aJauu
CpeACTBaMH MAaTeMaTHYECKOr0 aHajlu3a, B TOM 4YHCJIE€ COLUAIbHO-3KOHOMHYECKOTO U
(hU3HYECKOTO XapaKTepa;

- yMEHHE BBIOMpATh NOAXOJAIIMM METOX Ul pelleHUs 3aJaud; I[OHUMaHHe
3HaYMMOCTH MAaTEMAaTHKH B M3YYCHHH NPHPOJHBIX W OOMIECTBEHHBIX MPOLIECCOB M SIBICHUM;
YMEHHE PAclo3HaBaTh MPOSBICHHE 3aKOHOB MaTE€MaTHKU B HCKYCCTBE, YMEHHME NPUBOIUTH
IPUMEpPbI MaTEMAaTUYECKUX OTKPBITHH POCCUICKON 1 MUPOBOM MaTeMaTHYECKOM HayKH.

OK 01. BeiOupare cnocoObl pemieHust 3a7ad Npo(ecCHOHANBHOM e TeIbHOCTH
IPUMEHUTEIBHO K PAa3IMUHBIM KOHTEKCTaM.

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIM3a U MHTEPIIPETALH
uHpopManuyu ¥ WHPOPMAIMOHHBIE TEXHOJIOTUH JUIS BBIMOJHEHUS 3a/a4 IpoQecCHOHATHHON
NESITEIbHOCTH.

OK 03. [lnmanupoBaTh ¥ peaJM30BBIBATE COOCTBEHHOE MPO(ECCHOHANIBHOE H
JUYHOCTHOE pa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIHLHOCTh B MPOGECCHOHATBHON cdepe,
MCIOJIb30BaTh 3HaHUS N0 (GPUHAHCOBOW IPaMOTHOCTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. D¢ dexkTnBHO B3aMMOIEHCTBOBATh U PabOTaTh B KOJJIEKTUBE U KOMAH/IE.

OK 05. OcywecTBiaATh  yCTHYO M NHCBbMEHHYIO  KOMMYHMKAalMl0  Ha
roCyJJapCcTBEHHOM si3blke Poccuiickoit @enepaiiun ¢ y4eToM OCOOCHHOCTEH COLMAIbHOTO M
KyJIbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBNATE Tpa)kAAHCKO-MATPUOTUYECKYIO IO3ULHI0, JEMOHCTPHPOBATH
OCO3HAHHOE IOBEJEHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEUETOBEYECKUX LEHHOCTEH, B TOM
Ylyclie C YYeTOM TapMOHHU3ALMK MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH,
MPUMEHSTh CTaHAAPThl aHTUKOPPYNIIMOHHOTO MTOBEACHHUS.



5. TemaTH4yecKHuii IUVIaH U cojiepKaHue Y4eOHol TucuumiInabl MaTtemaTuka.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JJabopaTopHblie padoThl H MPAKTHYECKHe 3aHATHS, caMocTosATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0oTta o0yuyaromuxcst 3a4. efl. OCBOCHHA
1 2 3 4
Pa3nen 1 IloBTOpenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI
Tema 1.1 lean u 3anaun | Coaep:kaHue y4e0HOr0 MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH.
coenuaabHocTH. YUnena m | bazoBble 3HaHUS M yMEHHsSI IO MaTeMaTHKe B TPo(ecCHOHaNbHOM U TIOBCETHEBHOM NESITEIBHOCTH. 4 12
BbIYHCJICHHUS JleficTBYSI Ha/l ONOXKUTENBHBIMY U OTPULATEIbHBIMU YUCIaMH, C OOBIKHOBEHHBIMU M JECATUYHBIMHU IPOOSMHU. '
JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS
Conep:xaHue y4eOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLEHTHI, pa3HbIe CIOCOOBI BhIYUCIICHUS. JIMHEHHBIC, KBaJpaTHbBIC, APOOHO-TUHECHHBIC YpaBHEHUS U 4 12
BBIYHCJICHUA. YpaBHeHml HEPABCHCTBA '
W HepaBeHCTBA ITP. IIpocTble H ClIOKHBIC MPOLEHTHI. IIpolieHTHBIEC BBIYMCICHHUS B PO ECCHOHABHBIX 3a1a4ax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPaBEHCTBA. [ eoMeTpHst Ha IUIOCKOCTH. 4 1,2
Pa3nen 2 [IpsiMble U NJIOCKOCTH B MpocTpaHcTBe. KoopauHaThl M BeKTOPHI B POCTPAHCTBE.
Tema 2.1 OcHOBHBIE Conep:xanue y4eOHOro MaTepuaJia
NOHATHA B crepeoMeTrpuu. | IIpenmer crepeomerpun. OCHOBHBIE NOHATHA (TOYKA, MPAMAs, MIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
Pacnonoxxenue npaAMBIX M | ctepeoMeTpur. llepecekaromuecs, napamielbHble M CpallMBarOIIMecs NpsiMble. YTOI MEXIy NPSMBIMH B 4 1,2
TJIOCKOCTEH. npoctpancTie. [lepneHIuKyIsIpHOCTh MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI.
Conep:xxanue yueOHOro MaTepuaJa
Tema 2.2 [1apannensHocts | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, NIPAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CpoiicTa. 4 12
IVIOCKOCTH, ITIOCKOCTEH Tetpasap u ero osnementsl. [lapamnenenunen u ero siemeHThl. CBOMCTBa NPOTHBOMNOJOXKHBIX TpaHeW u '
Juaro”aneil mapamienenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.3 IIepnenaukynspueie mnpsimele. [lapamuienbHble  HpsiMble, NEPIEHIUKYISPHBIE K  IIOCKOCTH. [Ipm3nHak 4 12
IlepneHAUKYJISAPHOCTH NEPIEHANKYJISIPHOCTH NMPSMOM U INIOCKOCTH '
NPSAMBIX, TPIMOH H IIP. BzauMHOE pacnojokeHHe NpPAMBIX B HpOCTpaHCTBe. IlapannensHOCTh MNPAMOW M IUIOCKOCTH.
IUIOCKOCTH, INIOCKOCTEMH [TapannenpHOCTE W MEPHNEHAMKYISIPHOCTD MIIOCKOCTENW. PacmosioskeHue MpsAMBIX U IUIOCKOCTEH B OKpYKaeMOM 4 2,3
Mupe (Ipupojie, ApXUTEKType, TEXHUKE) Penenne mpakTHKO- OpHEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenauxyasip | Comep:kanue yueGHOro Mmatepuaa
H HaKk/IoHHasA. Teopema o | [lepnennukymsip 1 HakIoHHas1. Teopema o Tpex NEPHEHAMKYISIpax. YToJI MEKAY NPSIMOI U TIIOCKOCTBIO. 4 12
)

Tpex nepneHIuKyJIsgpax

Vron MCIKAY IJIOCKOCTSMMU. HepHeH,Z[I/IKy.TISIpHLIe m1ockoctu. PaccrosHue B IMPOCTPAHCTBC.
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Tema 2.5 Koopaunatsel u

Coaep:kaHue y4yeOHOro MaTepuaJa

JlexapToBBI KOOpAMHATHI B MPOCTpaHCTBE. BekTopel B mpocTpaHcTBe. ClOXKEHHE W BBIYUTAHHE BEKTOPOB.

YMHOKEHHE BEKTOpOB. YMHOXKEHHE BeKTopa Ha uucio. CkansgpHoe MpowusBeneHue BeKTopoB. [Ipocreifmme 1,2
BEKTOPbI B IPOCTPAHCTBE
3aJ1auM B KOOpAMHATAX
IIP. PacnioniosxeHue OpsiMbIX U IJIOCKOCTEN B IPOCTpAaHCTBE. 1lepneHIuKyIIpHOCTh U MAPaUIEIbHOCTh IPSIMBIX U
IUIOCKOCTEH. JleKapToBbl KOOpAMHATHI B IpPOCTpaHCTBe. BekTopsl B mpoctpancTBe. C0XKEHHE W BBIYUTAHUE 2,3
BEKTOPOB. YMHO)KEHHE BeKTopa Ha yncno. KoopanHaTel BeKTopa
Pasnes 3 OcHoBBI TpUroHoMeTpun. TpuroHomerpunieckue GyHKIuu
Tema 3.1 Coaeprxanue yuedOHOro MaTepuaJia
Tpuronomerpuyeckue Paguanbnas mepa yria. IIoBopoT Touku BOKpyT Hadana koopauHat. OnpenesneHie cuHyca, KOCHHyca, TAHTeHCa U
(yHKUMHM NPOU3BOIBLHOIO | KOTAaHTeHCA. 3HAKHU CHHYCa, KOCHHYCA, TAHI€HCA M KOTAHT€HCa IO YETBEPTIM. 3aBUCHUMOCTh MEXAY CHHYCOM, 1,2
yria, yncJja KOCHHYCOM OJHOTO M TOT'O XK€ yIia.
Tema 3.2 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUYECKHE Tpuronomerpuueckue ToxkaecTBa. [IpeoOpasoBaHHe MPOCTEHIINX TPUTOHOMETPUUECKUX BblpakeHMH. CuHYC, 19
TOXK/1ECTBA KOCHHYC, TAHI'€HC U KOTaHT'€HC YIJIOB O U -0 '
Tema 3.3 Copepxanue yueOHOr0 MaTepHaJIa
Tpuronomerpuyeckune Ob6nacte onpenescHUs] U MHOXKECTBO TPUTOHOMETpHUYECKHX (QyHKIMH. YeTHOCTh, HEUETHOCTD, MEPUOIUIHOCTD
(yHKUMHU UX cBoOMcTBa M | TpuroHoMmeTpuueckux ¢ynkimid. CoiicTBa U rpaduku GyHKIHA Y=COS X, Y=Sin X , y=tg X, y=ctg x. Cxatue u 12
rpaguku. pacTshkeHue rpa)uKOB TPUTOHOMETPHUESCKUX (PYHKITHHA. '
[IpeobpazoBanue rpadUKOB TPUTOHOMETPHUIECKUX (PYHKIIUH.
Tema 3.4 OOpatHble Conep:kaHue y4eOHOro MmaTepuasa
TPUTOHOMeTpHYeCcKue O6patHbie TpUroHoMeTpudeckne QyHKIuH. VX cBoiicTBa 1 rpauKH. 12
GyHKkuun '
Copepxanne yueOHOr0 MaTepHaJIa
VpaBHeHue COSX=a. YpaBHeHHe Sin X=a. YpaBHeHue tg X=a, Ctg X=a. PenieHune TpUroHOMETPHUUYECKUX YPaBHEHHUI
Tema 3.5 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YPABHEHHS, CBOJSIIMECS K KBaJApPaTHBIM, pelIacMble 19
Tpuronomerpuyeckue pa3JoXKEeHHEeM Ha MHOKUTENH, OJTHOPOJTHBIE. ’
ypaBHeHus U HepaBeHcTBa | [Ipocreiiine TpuroHoMeTpHuecKie HEPAaBEHCTBA
IP. IlpeoOpa3oBaHHWEe TPUTOHOMETPUYECKHX BEIpAKCHHUW. PelieHne TpPUTOHOMETPUYECKHX YypaBHEHHH U 23
HEPABEHCTB , B TOM YHUCJIC C MCIIOJIb30BAHUEM CBOMCTB (DYHKIIMH. '
Pa3nen 4 [IpousBoanasi u nepBoodpasHasi GyHKIUN
Tema 4.1 TlonsiTue Coaepxanne yueOHOr0 MaTepHaJIa v
HpoH3BOTHOL. POPMY.THI H NPHPAILEHHs APTyMEHTa. [Mpupamenne pyHKkImu. 3anauu, TPHBOJAIIAE K MOHATHIO MPOH3BOJHOM. Omnpenenenue
M—— MPOU3BOJHON.  ANTOpUTM  OTbicKaHus  npou3BomHoW.  @Dopmynsl  guddepenmuposanus.  [IpaBuna 1,2
nddepeHnupoBanus g depeHunpoBaHusl.
IIP. pemieHre NPUMEPOB 10 TEME 2,3

Tema 4.2 IlousiTue o
HENPEepPLIBHOCTH QYHKIIHUM.

Coaep:kanue yueOHOro MaTepuaJa

[onsitne nenpepbiBHOW GyHkumu. CpoiicTBa HempepblBHOW (yHKIMU. CBA3b MEXJIy HENPEPHIBHOCTHIO U
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MeTton HHTEPBAJIOB.

T depeHInpPYyeMOCThI0 QYHKIMH B TOUKE. AIITOPUTM PellIcHHE HEPaBEHCTB METOJIOM HHTEPBAJIOB.

IP. pelicHre NPUMEPOB I10 TEME 2,3
Tema 4.3 I'eomeTpuyeckuii Conepianne ylieﬁHOFO Marepuaia > = =
1 pUIMUECKHI CMBICT I'eomeTpuyeckuii cMmbICHT NPOM3BOLHOMH (GYHKUIMHU- YrI0BOH KO3((UIHMEHT KacaTelbHOM K rpaduKy QyHKIUH B
R TOUKEe. YpaBHEHHUE KacaTelbHON K rpaguKy (GyHKIHMH. AITOPUTM COCTaBJICHUS KacaTelbHON K rpaguKy (yHKIUU 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Coaep:kaHue y4eOHOro MaTepHaJa _
dymscnmii, Touxu Bospacranue u yObiBaHMe (DyHKIMH, COOTBETCTBHME BO3pacTaHUs M yObIBaHHMSA (DYHKIHMM 3HAKy MPOWU3BOIHOM.
JKCTpeMyMa 3anaun Ha MaKCUMyM M MHHUMYM. Anroput™ mccienoBaHus QYHKIMK U MOCTPOCHUS ee Tpaduka C MOMOIIBIO 1,2
MIPOU3BOIHOM
Tema 4.5 Uccaenosanue | Conep:xxaHue yueOHOro Marepuasa
(pyHkumii u mocrpoenune HccnempoBanre QyHKIMH Ha MOHOTOHHOCTb M TOCTPOCHUE TPauKOB 12
rpadukoB IIP. pelenye 3a1a4 o TeMe 2,3
Coaep:xanue yueOHOro MaTepuaJia
Tema 4.6 HanGoabmee u | HaxoxaeHne HanOOMBIIETO W HAMMEHBIIETO 3HAUEeHUH (DYHKIINH, TOCTPOCHNE TPAPUKOB C UCTIOIH30BAHHEM 12
HaUMeHblIee 3HAYEeHHe anmnapaTa MaTeMaTHYecKOro aHaJln3a ’
byuxuumi IIP. Haumensiiee u Hanbomnbinee 3HadeHne GpyHKun. HaxoxxaeHrne onTHManbHOrO pe3yJibTaTa ¢ MOMOIIBIO 23
MIPOM3BOJHOM B IPAKTUYECKUX 3a7adax '
Tema 4.7 TlepBooBpasnas Conep:kaHue y4eOHOro MmaTepuasa _ _
dysscnmn, Tipasia O3HaKOMJIeHI/ICv C MOHATHEM HHTeTpana U nepBooOpazHoi 1is (b}U/HKuHH y-f()v(). Pemenue 3ana4 Ha cBSI3b
ePBOOGPASHEIX. MEePBOOOPA3HOM U €€ MPOU3BOAHOMN, BBIYMCICHHE TEPBOOOPA3HOM I JaHHOM (bvyHKupm. Tabmuia hopmy s 1,2
HaXOKICHUS MepBooOpasHbIX . M3ydueHue npaBuiia BEIYUCICHNS IEPBOOOPA3HOI.
Tema 4.8 ILiomans Copaepxanne yueOHOr0 MaTepHaJIa _
KpUBOJHHEIHOI 3anayn, MPUBOAIINE K TIOHATHIO OMPEIEIEHHOT0 HHTEeTpaa — o BLIMHCIICHHH TUIOIA/IM KPHUBOIHHEHHON
Tpanemun. Gopmya Tpaneuuu. [lonstue OMPE/IENEHHOr0 MHTErpasa. I'eomerpudecknii 1 GU3NIECKUI CMBICI ONIPEIEIEHHOTO 1,2
% uHterpana. @opmyna Hetorona- JleitOHmua.
HeroTona- Jleiionnna "
IIP. Penenue 3a/1a4 Ha MPUMEHEHUE MHTETpaa AJisl BBIYMCIICHHUS (PU3NYECKUX BENWYMH M IUIOIaaen 2,3
ITP. Pemenue 3amau no Pazueny 4 IlponsBojaHas u nepBooOpazHas GyHKIUH 2,3
Pasznen S. MHOrOrpaHHMKHM M TeJIa BpallleHUs!
Tema 5.1 Ilpusma, Copepxanne yueOHOr0 MaTepHaJIa
napajuienenunes, Kyo, [Ipusma ( HakiIOHHAs, IpsiMasi, MpaBUiIbHAS) U e€ ayieMeHThl. [lapamienenunen. CoiicTBa NPsSMOYTOILHOTO 19
NHPAMHAA U UX cedeHus | mapaenenunena. Ky06. nupamuna u e€ ssementsl. [IpaBuiibHas nupamMu/ia. '
Tema 5.2 IIpaBUiIbHBIE Coaep:xxkanue yueOHOro MaTepuasa
MHOTOrPAHHUKH B sKM3HM | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiinme koMOMHAII MHOTOTPaHHUKOB. BBIYrICIIEHIE 371EMEHTOB 12
MPOCTPaHCTBEHHBIX Quryp( pedpa, AnaroHanu, yrisl) IIpaBuibHbple MHOTOTPaHHUKH. '
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.3 Iluaunaap, konyc, | LHunmuaap, konyc, map, chepa. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOT'O IIWJIHHIPA, IPSIMOTO KPYTOBOTO KOHYCA.
1Iap U UX CeYeHns Nzobpakenue e BpaieHus Ha TiockocTH. [Ipecrapnenne 00 yceu€HHOM KoHyce. CedeHne KoHyca 1,2

(r[apannenLHoe OCHOBAHHUIO U IMMPOXOAAIICC UCPE3 BepH.II/IHy), CCUCHHUC WJIMHAPpA (napannenLHo )4
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MEPIICHINKYJISIPHO OCH), ceueHune mapa. Pa3BepTka IMIMH/IpA U KOHyCa

IIP. 3amanus mo Teme 2,3
Tema 5.4 O0béMbI U Copaeprxanue yuedOHOro MaTepuajia
IUIOIIAAY NOBEPXHOCTH Ted | O0BEM mpsiMoyrosipHOro napamienenunena. O0péM nupaMuabl, TPU3MBL, Ky0a, KOHYyCa, Iapa, DWIKHAPa 1,2
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 5.5 Tlpumepnl P Y P =
CHMMETpHE B IIP. [ToHATHE O CHMMETPHH B TIPOCTPAHCTBE (MIEHTpaTbHAs, OceBas, 3epkaibHas ). OO00IIeHIE TPEACTABICHUHA O
MpaBUIBHBIX MHOTOTpaHHuKaX (Terpasap, ky0, okTasap, moaeKasap, UKOca’ap). 2,3
CIEeNHATIBHOCTH
[TpuMepsl CHMMETPHUH B CIICITUAIIEHOCTH
IIP. Perenue 3a1a4 1o npoiIcHHON TeMe 2,3
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, NokazarejibHas U Jorapupmuyeckas GyHKIUA
Tema 6.1 Ctenennas Coaep:kaHue y4eOHOro MaTepuaJa
¢pyHkuus, eé cBoiicTpa. . . y = Yx .
TpeoGpazosanue [lonsiTre KOpHA N- OM CTETeHU U3 AEUCTBUTENHHOTO Yrcia. OyHKINH WX CBOMCTBA U TpadUKU.
. BOMCTBA KOPHs N- 0¥ crenenu. 11 BaHUE U HMOHAIILHBIX BEIPAKECHUI 1,2
BbIpAKEHHIi ¢ KOPHAMH CsoiicTBa KOp oif crerne peoOpa3oBaHue HUppaHoOHal paxe ,
N- oii cTeneHM.
Tema 6.2 CBoiicTBa Conep:xxanue y4eOHOro MaTepuaJia
CTelleHH ¢ [ToHsATHE CTENEHH C pallOHATIBHBIM MoKa3areneM. CrenenHble GYHKINHI, UX CBOHCTBA M rpaduKu 1,2
PAaLMOHATBbHBIMH U IIP. Peienue ypaBHeHUI
JIelCTBUTEIbLHBIMHI 2,3
noKa3aTejasiMu
Tema 6.3 Pemienue Coaep:xanue y4eOHOro MaTepuaJia
HPPANMOHAIBHBIX PaBHOCUITEHOCTE MppAIMOHANBHEIX ypaBHEHUH. MeTOIbI X peleHHs 12
YPABHEHHUil '
Coaep:xxanue yueOHOro MaTepuaJa
Tewma 6.4 TIoKasaTeaLHAS CreneHb ¢ MPOU3BOJIBHEBIM JISHCTBUTEIHHBIM MOKa3aTeneM. Onpe/eneHue mokasaTelbHONH QYHKINY U €€
® HKI.II/IH ee CBOMCTRA CBO¥CcTBa. 3HAKOMCTBO C IPUMEHEHHEM ToKa3aTelbHON (QyHKIMY. Perienne nokasareabHbIX YpaBHEHUH C
y HOKaS’aTeJILHLIe ’ MPUMEHEHUEM TTOoKa3aTeNnbHON GYHKIWH. PeleHre nokazaTenbHbIX YPaBHEHUH METOIOM YpaBHUBAHUS 1,2
MoKa3aTeseld, METOIOM BBE/ICHHUSI HOBOH IepeMeHHOH, (hyHKITMOHAIBHO- rpaduueckuM MetonoM. Perenne
ypPaBHEHHUsI U HEPaBEeHCTBA
MTOKAa3aTeNbHBIX HEPABEHCTB.
IIP. PelieHne ypaBHEHUM 2,3
Copaepxxanue yueOHOr0 MaTepHuaJia
Tema 6.5 Jlorapu¢m uncia. P M > P
M Jlorapudwm uncna. CporictBa jgorapudmon. Onepanus JorapudpMUPOBAHIS 1,2
CpoiicTBa Jorapugmos.
IIP. Pemienne npumepoB 2,3
Tema 6.6 Copaepxanne yueOHOr0 MaTepHaJIa
Jlorapu (l)MI/I;leCKaSI Jlorapudmungeckas pynkius, e€ cBoiictsa. Ilonarus morapudmuyeckoro ypasaeHus. Onepanus
b HKIHEH o CBOCTBA noTeHIUpoBaHus. TpH OCHOBHBIX METOJIa PEIICHHS JIOrapu(hMUUECKUX YPAaBHEHHN: (YHKIIMOHAILHO- 1,2
y ’ ’ rpadMUeCcKui, METOJ1 TOTEeHIMPOBAHUsI, METO/ BBEACHHUS] HOBOM nepeMeHHoH. JlorapudmMuueckue HepaBeHCTBA
Jlorapupmuueckue >
IIP. Pemenne ypaBHEHUH
YPaBHEHHS , HEPABEHCTBA. 2,3
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Tema 6.7 Jlorapu¢gmbl B Copaeprxxanue yue0HOr0 MaTepuaJa
NPHUpoJe U TEXHUKE IP. [Tpumenenue gorapudma. Jlorapudmudeckas cuupaib B npupoae. E€ MareMaTHueCKHue CBOWCTBA 4 1,2
Pa3znes 7 DjieMeHThI TeOPHH BEPOSITHOCTE M MATEMATHYECKO# CTATHCTHKM.
Tema 7.1 CoObITHeE, Conep:xanue yueOHOro MaTepuaJia
BEPOATHOCTH COOBITHSI. CoBMECTHBIC ¥ HECOBMECTHBIC COOBITHS. T€OpeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHASI BEPOSITHOCTD. 4 19
CioxxeHue U yMHOKeHUe | 3aBHICHMEBIE W HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH NPOU3BEACHHS COOBITHI '
BePOSITHOCTEH IIP. Perienre npuMepoB 4 2,3
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 7.2 BeposiTHOCTD B P Y P > " =
OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHIECKOE ONPE/ICIICHUE BEPOSTHOCTH.
npodeccHoHAIbHBIX 2 1,2
Or1eHKa BEPOSTHOCTH COOBITHS
3ajgavax
IP. Perienne npuMepoB 4 2,3
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 7.3 Iuckpernas P = Y P = v
. Bune! ciayyaiinbix BeauuuH. Omnpeienenre TMCKPeTHON cilydaifHOW BeTMYMHBL. 3aKOH pacTpeaeeHus
cayyaiiHasi BeJIHYHHA, Ny - - 4 12
JMCKPETHOH Cy4aifHO# BenmnunHbl. E€ 4HCIIOBBIC XapaKTEePUCTHKH.
3aKOH ee pacnpesie/eHusI.
IIP. Pemmenne mpumepoB 4 2,3
Coaep:xanue y4eOHOro MaTepuaJia
Tema 7.4 3anaun P Y P
MATeMATHIECKOi [lepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. UMCIIOBBIE XapaKTEPUCTHKH (CpeHee apu(pMETHICCKOR, 4 19
CTATHCTHKE MeJIMaH, pa3max, nucnepcusi). Padora ¢ tabnuiiamu, rpadukaMu, TuarpaMMaMH. '
IIP. Pemmenne mpumepoB 2 2,3
IIP. Pemienne mpuMepoB 0 MPOMICHHON TeMe 2 2,3
IK3aMeH 4
KOHCYJbTAIIMH K K3aMeHY 6
CaMOCTOSITeJIbHAsI pab0Ta Mo MOAr0TOBKE K IK3aMeHY 8
230/6,39
Bcero

Paboueit mporpamMMoii MpeayCMOTPEHO BBIMOIHEHHE OTICIbHBIX BHIOB paboT, CBSI3aHHBIX C Oyayiiedl MpoQecCHOHAIbHOU NesTebHOCThIO, B (JOpMe MpakTHUECKOH
IOATOTOBKHU B 00bEMe 78 yacos
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6. MaTepuaJbHO-TEXHUYECKOE U YUeOHO-MeToInueckoe odecnevyenmne

6.1. TpeGoBaHusI K MHHUMAJLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOAU4YeCKOMY o0ecriedeHHI0 YCJIOBHUIl peain3auuu NporpaMmMbl JUCHUIIHHbI

OcBoenne mporpamMmbl y4eOHON AMCUMIUIMHBI «MaremaTuka» MpeanosaraeT Haaudue
y4e0HOro KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00ECIIEYUTh 00yUJaIONIIMCST CBOOOTHBIN
noctyn B IHTepHET BO BpeMs yueOHOT0 3aHATHUS U IEPHO BHEYUEOHOM AEeATEIbHOCTH.

[Tomemenne  kabWHETa  JIOJDKHO  yJIOBJIETBOPATH  TpeboBanwsiM  CaHuTapHO-
anuaeMuo-Jorudeckux mnpasmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIEHO
TUTMIOBBIM ~ 00OpYJOBaHHWEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBaHMUAX, B TOM YHCIE
CHEeUMATU3UPOBAHHON y4ueOHOW MeOenpl0 W CpeAcTBaMH OOYYEHHs, JTOCTATOYHBIMH JUIs
BEHITIONTHEHHNS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B KaOuHeTe JOJDKHO OBITh  MyJIbTUMeNUiiHOe 000pyAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacTHUKM O0pa3oBaTeIbHOrO Ipolecca MOTYT IPOCMaTpUBaTh BHU3YaIbHYIO
UH(OPMALIKIO IO MAaTEeMAaTHKE, CO3/1aBaTh MPE3EHTALINH, BUICOMATEpHAIIb, UHBIC IOKYMEHTHI.

B cocTaB y4eOHO-METOJAMYECKOTO U MaTepUaJbHO-TEXHUYECKOTo o0ecrnedeHus
porpaMMbl y4eOHOM TUCIUIUTUHBI « MaTeMaTuka:» BXOJISAT:

. MHOTO(YHKIIHOHATIBHBIA KOMIUIEKC IPETIO1aBaTels;

. HarJsAHbIE TOCOOMSA (KOMIUIEKTHI y4eOHBIX TaONWI, IUIAKaToB, HOPTPETOB
BBIJTAIOLINXCSI YYCHBIX-MAaTEeMaTHKOB H Jp.);

. MH()OPMAIIMOHHO-KOMMYHUKAaTHBHBIE CPEJICTBA;

. 9KPaHHO-3BYKOBBIE ITOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMH, B TOM YHCIIE TAaclopTa Ha CpelCcTBa
00y4YeHHsI, ”HCTPYKIINH 110 MX MCIIOJIb30BAaHHIO U TEXHHUKE 0€30MMacHOCTH;

. OnOIMOTeYHBIN (OH/I.

B OuOmoTeyHslii GOHA BXOJAT YYEOHHKH, y4eOHO-METOIUYECKHE KOMILICKTHI

(YMK), obecrieurBaronyie OCBOCHHE YICOHON UCIUITINHBI «MaTeMaTuka, peKOMEHJOBaHHBIE
WIN JIONYyIIEHHbIE JUIS MCII0JIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3yomux 00pa3oBaTesIbHYI0 MPOrpaMMy CpelHero obmero oOpa3oBaHUS B Ipezenax
ocoenus [TIIICC3CIIO na 6a3e 0ocHOBHOTO 00I11€r0 00pa30BaHMUs.

bubmmoreunsiii  GoH MOXKET OBITH JOMOJHEH SHIUKIONEIUSMH, CIPaBOYHUKAMH,
Hay4HOW, HAy4YHO-TIOMYJIIPHOU U IPYTOM JINTEpaTypOM IO MaTEMAaTHKE.

B npolecce OCBOGHMS IporpaMMmbl  y4eOHOW  JUCHMIUIMHBI — «MaremaTtuka»
CTYAEHTHI JIOJKHBI TOJYYUTh BO3MOXKHOCTD JIOCTYTA K JIEKTPOHHBIM yU4eOHBIM MaTepHajaM 1o
MaTeMaTHKe, UMEIOIIMMCSI B CBOOOIHOM JoCTyre B ceTH MHTepHeT (3IEeKTPOHHBIM KHHTAM,

IpakTUKyMaMm, TecTam, Matepuanam EI'D u ap.).
6.2 NupopmanuoHHoe odecrieyeHre 00ydeHust

OcHoBHas JJuTEpaTYypa

Adredpa M Hayaja MateMaTudeckoro anaam3a. 10-11 xmaccel. Ba3oBblif U yrinyOneHHbIH
ypoBHHU : yuebnuk / 1. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u ap.]. — 11 - e uzn. —
MockBa : IlpocBemenue, 2023. — 463 c. : wi. — (Maremaruka : anreOpa W Hayaia
MaTeMaTH4YeCKoro aHanusa, reometpusi). —100 sk3.
Auaredpa u Hayaja mMatemarudeckoro anaamsa. 10-11 xmaccel. ba3oBblil u yriryOneHHBIN
ypoBHHU : yuebnuk / 1. A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 10 - e uzn. —
Mocksa : Ilpocemenue, 2022. — 463 c. : un. — (Maremaruka : anreOpa W Hayama
MaTeMaTH4YeCcKoro aHanusa, reometrpusi). —100 sk3.
AJredpa M Hayaja MateMaTuyeckoro anaam3a. 10-11 xmaccel. Ba3oBblif U yrinyOneHHbIH
ypoBHH : yueOHuK / III. A. Anumos, 0. M. Konsrun, M. B. Tkauésa [u ap.]. — 9 - e uzn. —
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Mocksa : IIpocemenue, 2021. — 463 c. : un. — (Maremaruka : anreOpa ¥ Hayama
MaTeMaTU4YeCKOro aHainusa, reomerpusi). — 250 3Kk3.

I'eometpusi. bazoBriii u yriyonennsiii yposau. 10-11 knaccsr : yue6nuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkose). — 50 9k3.

I'eomeTpusi. ba3oBelit u yrinyonennsii ypoBau. 10-11 kiaccnr : yueonuk / JI.C. AtanacsH, B.®.
byry3o0B, C.b. KagomnieB u ap.- 8-e uzn.- M. : Ilpocsemenue, 2021.- 287 c. : wi.- (MI'Y —
mkosne). — 50 3k3.

HManasin A. A. Maremaruka : yaeOnuk mas CITO / A. A. lanass. - 3-e u3a. — Mockga : @opym
: HULl UH®PA-M, 2023. - 544 c. — (Cpennee npodeccrnonansHoe obdpazoBanue). — URL:
http://znanium.com — Pexxum octymna: mo moJmckKe.

bammakoB M. I. Maremaruka : yueonuk jst CITO / M. . bammakoB. — Mocksa : KnoPyc,
2022. — 394c. — (Cpemnee mpodeccronaibHoe oOpasoBanue). — URL : https: //
WWW.booK.ru. — Pexxum 0cTyma: 1o moamucke.

JlonmoJaHUTEIbLHAS JUTEPATYPA

HManasan A. A. COOpHHK 3a/7a4 TI0 MaTteMaTHKe : yuyeOHoe nocooue /A. A. JanasH , 3-¢ u3m. —
Mocksa : @opym, UHDPA - M, 2021. - 352 c. - (Cpennee npodeccruonanbHoe 00pazoBaHue). -
URL.: https://znanium.com. — Pesxum A0CTyma: 0 MOAIHCKE.

Hanassn A. A. ['eomeTpuuecKue MOCTPOCHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE: 3a/laud U
pemienus : yueOHoe mocobue / A. A. JlanasH. — 2-e uzn. - Mocksa : ®POPYM : UHOPA-M,
2020. - 464 c. : un. - (ITpodeccronansHoe obpazoBanue). - URL: https://znanium.com. — Pesxum
JOCTYTIA: TI0 TIOJIITUCKE.

bammakoB M.U. Matemaruka. [Ipaktukym : ydeOGHoO-mpakTHueckoe mocobue / M.U.
bammvako, C.b. DOnrmna. — MockBa : KunoPyc, 2023. — 294 c. — (Cpennee
npodeccronaipHoe obpazoanue). — URL : https: // www.book.ru. — Pexxum mocryma: mo
MOJIITUCKE.

Kykosa I'. C. Maremaruka Ha 100 6amnos : yuebnoe nmocooue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢c. — URL : http: // znanium.com. — Pexum noctyna:
IO TIOJIITHCKE.

Boromonos H. B. T'eomerpus : yueObnoe nocodue g CIIO / H. B. boromonoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 108 c.— (Ilpodeccuonanbroe obpazoBanue). — URL:
https://urait.ru.— Pexxum gocTyna: Mo moucke.

Boromoaos H. B. AnreOpa n Hauana ananusa : yue6Hoe noco6ue it CI1O / H. B. Boromoros.
— Mockaa : UznatensctBo HOpaiit, 2023. — 240 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
URL: https://urait.ru.— Pexwum gocTymna: Mo moamrcke.

/. XapaKTepHCTHMKAa OCHOBHBIX BHJIOB Y4YeOHOWH JeSTeJIbHOCTH,

KOHTPOJIb X1 OLICHKA pe3yJibTaTOB y‘l@ﬁHOﬁ AUCHUIIJINHBI.

KoHTponb M oleHKa pe3ysbTaTOB OCBOCHHS Y4eOHON AMCUUIUIMHBI OCYILECTBIISETCS
npenojaBaTesieM B IMpollecce MPOBEACHUSI MPAKTHUUECKUX 3aHATUN, TECTHUPOBAHHUS, a TaKkKe
BBITOJIHEHHS 00YyYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHUH U IPOMEXYTOYHOM aTTecTanueil.

MeTo1pI KOHTPOJIS HANIpaBJIeHbI Ha IPOBEPKY O0yUaIOIIUXCS:

v — BBINOJIHATH YCIIOBUSL 3[aHUS HA TBOPYECKOM YPOBHE C TMPEACTaBICHUEM
COOCTBEHHOU TTO3HITUH;
v — JIeTaTh OCO3HAHHBIN BBIOOP CITOCOOOB NEHCTBUI U3 paHee N3BECTHBIX;
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—OCYIIIECTBIISATh KOPPEKIMI0 (MCTIpPABIICHUE) CHIETAHHBIX OIMMOOK HAa HOBOM
YPOBHE€ IIpeUIaraeMblx 3aJaHui;
— paboTath B TPYIIE U NPEACTABIISITh KAK CBOI, TaK U TIO3HIIUIO TPYIIIBI

DopMbI 7
Copep:xanue XapakTepUCTHKA OCHOBHBIX BHAOB JIeSITeJIbHOCTH | METOAbl  KOHTPOJIsi U
o0yqamuxcs OLIEHKH pe3yJbTaToOB
(Ha ypoBHe Y4eOHBIX JIeiicTBHI) 00yueHus1
Adaredpa
MartemaTrka (BKIIOYas pasfensl «AnreOpa u Hauana 1. NnaTepnperanus
MaTeMaTHYecKoro asanuzay, «['eomerpus», «BeposTHOCTE u | pe3ynbTaTOB HAONIIONEHUI
Paznen 1 | craructukay) (6a30BBIi YPOBEHB) - TPeOOBaHUSA K MPEIMETHBIM | 32 JESTeITHLHOCTHIO
IMoBTOpenne Kypca | pe3yjibTaTaM OCBOCHHS 0a30BOrO Kypca MaTeMaTHKH JOJDKHBI | 00ydaromierocs B
MaTeMaTHK OTpaXKaTh: nporecce OCBOCHUS
OCHOBHOI HIKOJbI - BJaJeHHE METOAaMH JAOKa3aTeNbCTB, alrOPUTMaMH | 00pa3oBaTEIbHOM
pelieHus 3aga4; yMeHue GopMyIMpoBaTh ONPEAETICHUS, aKCUOMBI | IPOTPAMMBI.
Pazgen 2 Ilpsimble M | 1 TEOpeMbl, MPUMEHATH UX, HOPOBOAUTH JI0Ka3aTEJIbHbBIC 2. CraproBas
INJI0OCKOCTH B | paCCyKIACHHA B XOA€ PCUICHUS 3aaa4, JUAarHoCTHKa IIOATIOTOBKU
NPOCTPaHCTBeE. - yMCHHE OIEpUpPOBaTh MOHATHSIMHU: CTENEHb YHUCIA, | 00ydaromumxcs o
KoopannaTtsi U | morapudM YHUCIa; YMECHUE BBINOJNHATH BBHIYMCICHHE 3HAYEHUH W | IIKOJIBLHOMY Kypcy
BEKTOPbI B | IpeoOpa3oBaHusl BHIPRXEHUH CO CTENEHSAMU U Jiorapupmami, | MATEMAaTUKH; BbISBICHHE
NPOCTPaHCTBeE. npeoOpa3oBaHus APOOHO-PALIMOHATIBHBIX BBIPAKCHUI; MOTUBAllMM K H3YYECHHUIO

Paznen 3 OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyecku
e pynkuun

Paznen 4
IIpousBognas U
nepsoodpasHas
byHxkuun

Paznen 5.

MHOrorpaHHukn "
TeJla BpalleHHs

Pasznen 6. Crenenun u
kopHHu. Crenennas,
NnokKa3aresjbHasi U
JorapupMuyeckas

bynxuun

Pazgen 7 DaeMeHTHbI
Teopuu
BEePOATHOCTEM U
MaTeMaTu4ecKoi
CTATHCTHKH.

- yMEHHUE OIepUpoBaTh IOHATUSMHU: PaALUOHAIBHBIE,

HppanyoHaIbHbIE, MOKa3aTeNbHEBIE, CTETICHHEIE,
JorapuMUUYecKue, TPUTOHOMETPUYECKUE  YpaBHEHHS u
HEPABEHCTBA, UX CUCTEMBI;

- YMEHUE ONEpUPOBATh TMOHATHUAMHU:  (QyHKIMA,
HempepbiBHAas — (QYHKIMA,  MPOM3BOJHASA,  IE€pBOOOpasHas,

ONpEAENCHHBI HMHTErpaj; yMEHHE HaXxOIWUTh IPOU3BOJHBIC
JJNIEMEHTApHBIX (YHKIWH, HCIONB3Yysl CIPABOYHBIE MAaTEpUAbI;
HCCIIEIOBATh B MPOCTEHUIIHX CIy4asiX (PyHKIIMH HA MOHOTOHHOCTD,
HaxXOIWTh HaWOONbLIME M HAUMEHbIIME 3HauYeHUs (QYHKUUM;
CTpOUTh TpadUKd MHOTOWICHOB C HCIIOJIB30BAHUEM arapara
MaTeMaTHYECKOTO

aHalIn3a; NPUMCHATL HNPOU3ZBOAHYHO IIpH

pemieHuH  33j7a4  Ha  JBIDKGHHWE;  pelaTh  HPAKTHKO-
OpPHECHTHPOBAaHHBIE 3a7a4yll Ha HAWOONbIIME W HaWMEHBIINE
3HAUCHMUS, HA HAXOXKJICHNE ITYTH, CKOPOCTH U YCKOPEHNS;

- yYMEHHE ONECpPUPOBATH MOHATHUSIMH: pPalMOHAILHAS
byHKIH, hyHKIH, byHKIIHS,

norapupmudeckas (QYHKUMS, TPUTOHOMETPUUECKHE (DYHKIHH,

MoKa3aTeNbHas CTETICHHAs
oOpaTHble (QYHKIMH; YMEHHE CTPOUTH TpadUKd H3yYEeHHBIX
(GyHKUUH, MCTIONB30BaTh TpadUKU MPU HM3YYEHUH HPOLECCOB U
3aBUCHMOCTEH, TIpH pemIeHHH 3a7ad U3 JPYTuX Y4eOHBIX
MIPEeIMETOB | 33/1a4 U3 peajbHON XU3HU; BhIpakaTh (hopMynaMu
3aBHCHMOCTH MEX]ly BETMUNHAMU;

- yMEHHE pemaTh TEKCTOBBIE 33aJadd Pa3HBIX THIOB (B
TOM YHMCIIe Ha MPOLEHTHI, AOJM U YacTd, Ha ABIXKEHHUE, padoTy,
CTOMMOCTbH TOBApPOB M yCIYT, HAJIOTH, 33]]a41

U3 00JacTH ympaBleHHWS JHUYHBIMH W CEMEHHBIMHU
(uHaHCaMM); COCTABIISATH BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA U

HOBOTO MaTepHara.

3. Texkymuit
KOHTPOJIb B (hopMe:

- YCTHOTO |
MIMCBMEHHOTO OTIPOCa;

- TIPaKTUYECKHX
pabor;

- KOHTPOJIbHBIX
pabot 1o TemMaM paszzienioB
JMCIHIUINHEI,

4. . MUrorosas
arrecraiiusi B Qopme
9K3aMeHa
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HUX CHCTEMbl IO YCJIOBHIO 33JadM, MCCIIEAOBATh IIOJIyuY€HHOE
peleHre U OLIEHUBAaTh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEpUpOBaTh IOHATUSIMH: CpEIHEe
apudMeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEe
3HAYeHUs, pa3Max, JAUCIEPCHs, CTaHIApTHOE OTKJIOHEHHUE
YHuCIOBOro HalOopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH
WHPOPMALIUIO, TPEACTABICHHYI0 B TaONHMIaxX, Ha JUarpammax,
rpadukax, OTPaXKaloLIyI0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh WH(OPMAIMIO C MOMOIIBIO TaOIHI U
JarpamMM; UCCIIeI0BaTh CTaTUCTHYECKHE AaHHBIE, B TOM YUCIIE C
[IPUMEHEHUEM rpaHueCKUX METOIOB U JIEKTPOHHBIX CPEACTB;

- yYMEHHE ONECpPUPOBATH MOHITUSMH: CIYYalHBIA OMBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOIO COOBITHSI; YMEHHE
BBIUUCIIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM TIpaduyecKux
METOAOB; TIPUMEHATH (OPMYIBI CIOXKEHHS W YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ POPMYITBI IPU PEIICHUN
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHIT; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH HPUMEPHI
NpOSIBJIGHUs] 3aKOHAa OONBIIMX YHCEJ B NPUPOAHBIX H
0OIIECTBEHHBIX SIBICHHAX;

- yYMCHHE OINEpPUPOBaTh MOHATUSAMH: TOUYKa, HpsAMasd,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YTOJl, CKPEIIUBAIOIINECS
npsMble, MApAUICTbHOCTh M TEPIECHANUKYISPHOCTh TPSMBIX H
IUIOCKOCTEH, YTOJI MEXOy MNPsIMBIMH, YIOJl MEXIY NpsAMOH H
TUIOCKOCTBIO, YTON MEXY MIIOCKOCTSMH, PACCTOSHIE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE MEXAY NPSMBIMH, PAcCTOSHUE MEXIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUU 3a/1ad
n3ydeHHbIe (aKThl U TEOPEMBI IUTAHUMETPHU; YMEHHE OIICHUBATH
pa3Mepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

- yMEHHE OIEpHUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, mapaulieienunen, Npu3Ma,
nupamuna, Gurypa u MoBepXHOCTh BPAlICHUs, IWIHHID, KOHYC,
map, cdepa, cedeHuss QUTYpPHl  BpalleHUs, IUIOCKOCTb,
Kacatommasicsi cdepsl, HWINHIPA, KOHyCa, IJIOMalb OBEPXHOCTH
MUPaMUJIBL, IPU3MBL, KOHYCA, IIMJIHMHPA, TUIoMaas chepbl, 00bEM
Ky0a, IpsSMOYTOJBHOTO Hapajuleenunesna, MTUPaMuabl, PU3MBI,
LWINHIPA, KOHYCa, L1apa; yMeHne H300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAlICHUS, WX CEUCHHS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B MPOCTPAHCTBE;, 3HAKOMCTBO C TPABHIHHBIMU
MHOT'OI'pPaHHUKAMU;

- yYMEHHUE OINEepUpoBaTh IMOHATHUAMH: [BIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IPOCTPAHCTBE;
WCTONB30BaTh OTHOLICHHE IJIOMIAZCH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33/1aY;

- yMEHHE BBIUUCISTh FEOMETPHUYECKIE BEIMYHUHBI (JJIMHA,
yroj, Ijomags, oObEeM, IUIOMAAb IOBEPXHOCTH), HCIIONIB3Ys
n3ydeHHbIe GOPMYJIIBI B METO/IBI,

- yYMEHHME ONEepHUpOBaTh MOHATHAMH: NPAMOYIOJIbHAS
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CHUCTEMa KOOPAWHAT, KOOPIAWHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpA, CKaJSIPHOE IMPOU3BEIEHUE, YIOJl MEXKIYy BEKTOPaMH,
CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOpAa Ha YHCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POpMYN KOOPIMHATHI CEPElUHBI OTPE3Ka,
PacCTOsIHUE MEXKY IBYMs TOUKaMU;

- YMEHHE BbIOUPATh NOAXOAAIINI N3YUYEHHBIH METOA VIS
pelieHus 3a1add, pPacro3HaBaThb MaTeMaTH4ecKue QaxkTbl |
MaTeMaTHYECKHE MOAEIM B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B  HCKYCCTBE, YMEHHE IIPUBOAUTH IIPUMEPHI
MaT€MAaTHUYECKUX  OTKPBITUA  POCCUHUCKOM M MUPOBOH
MaTEMaTHUYECKON HayKH.

- yMCHHE OIEpUpOBaTh MOHITUSIMH: OIpEAEJICHUE,
akcuoma,  Teopema,  CIEICTBUE,  CBOMCTBO,  IPHU3HAK,
JIOKa3aTeNIbCTBO,  PAaBHOCWIBHBIE  (OPMYJIMPOBKH;  yMEHHE
(dopMynIHMpoBaTh OOpaTHOE M IPOTHBOIOIOKHOE YTBEPKICHUE,
MPUBOJUTHh TPUMEPHl U KOHTPIPUMEPHI, HUCIOIB30BaTh METO]
MaTeMaTHYeCKOW  MHAYKLUUHM;,  I[POBOOUTH  JOKa3aTeJbHbIC
paccyXKIeHusl IpH peIIeHUH 3a4ad, OLECHHMBATh JIOTHYECKYIO
[IPaBUIILHOCTh PACCYKICHU;

- YMEHUE ONEPUPOBATh MOHATUSIMH: MHOXECTBO,
MTOIMHOKECTBO, ~ OMNEpPALUU HajJ MHOXECTBaMM; yMEHHUE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA  ammapar TUTSE
ONMCAHUSl PEAIBHBIX IPOLECCOB U SBICHUM W TPH PEIICHUU
3aJa4, B TOM YHCJIE U3 APYT'HX YUeOHBIX MPEIMETOB;

- YMEHHE OIEepHPOBaTh MOHATUSIMHU: I'pad, CBA3HBIN rpad,
JepeBo, WHMKJI, rpad  Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
OMHUCHIBATH Tpadbl pPasIMYHBIME CIIOCOOAMH; HCIIOJIb30BATh
rpadbl IpU PELICHUN 3a/1a4;

- yMEHHE CBOOOJHO OIEpPUPOBATh2  MOHATHIMMU:
codyeTaHHe,  MEepPecCTaHOBKA,  YHCJIO  COYETaHWH,  YHUCIIO
MEepecTaHoBok;  OmHOM  HbIOTOHa;,  yMeHHE  NPUMEHSTH
KOMOWHaTOpHBIE PAaKThI U pacCyKICHUS JIJIs PELICHHUs 32134,

- yMEHHE ONEepUpPOBaTh MOHATHIMHU: HATYpaJbHOE YHCIIO,
LeJI0E 4YMCIO0, OCTaTOK [0 MOJIYJI0, PAaLlUOHAIBHOE YHUCIIO,
WppalMOHAIBHOE YHCIO, MHOXECTBAa HATypaJbHBIX, LEJBIX,
palMOHAIBHBIX, JACHCTBUTEIBHBIX YMCEN; YMEHHE HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, amroputm EBknmpa mnpu
pEIIeHNN 3aJa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3UIUOHHBIMH
CHUCTEMaMH CUHCIICHHUS;

- yMeHHE CBOOOAHO OIIEpUPOBAThH MOHATUSIMH: CTEIECHD C
LENbIM TOKa3aTeseM, KOpEeHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMoOHANBHBIM TIOKa3aTeleM, CTENeHb  C JAEWCTBUTENbHBIM
(BelecTBEHHBIM) TIOKa3aTeNneM, JorapudM ducia, CHHYC, KOCHHYC
¥ TAaHTEHC MPOM3BOJIHHOTO YHCIIA;

- YMEHHE OIEpPHpPOBATh TOHATHUSMH: TOXIECTBO,
TOXKAECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHUE, HEPABEHCTBO,
CHCTEMa ypaBHEHWH M HEPaBEHCTB, PABHOCHJIHLHOCTh YpPaBHEHHIA,
HEpPABEHCTB M CHUCTEM, palMOHAIbHBIE, HWPPALHOHAIBHEIE,
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[I0Ka3aTeNbHBIE, CTEIICHHBIE, JorapupMUIEcKHe,
TPUTOHOMETPUYECKUE YpPAaBHEHHS, HEPABEHCTBA W CHCTEMBI,
YMEHHE pellaTh ypaBHEHUs], HEPAaBEHCTBA U CUCTEMBI C IOMOILBI0
pa3NUYHBIX IPHEMOB; pellaTh ypaBHEHUsS, HEPaBEHCTBA U
CHCTEMBI C TapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEeHCTBA, UX
CHUCTEMBl IJIsl pELIeHHs MaTeMaTW4ecKuX 3afad M 3a4ad u3
Pa3NUYHBIX 00JacTell HAyKH U peallbHOU JKU3HH,

- yMeHHE CBOOOIHO ONEPUPOBATH MOHATHUSMHU: Tpaduk
¢yHkuuu, obpatHas QyHKIMSA, KOMIO3UIUS (YHKUWH, THHEHHAS
¢byHKuuMs, KBagpaTuyHas QpyHKIHA, cTeleHHast GYHKIHS C LeTbIM
MOKazaTeieM, TPUTOHOMETpPHYECKHe  (QYHKIHHA, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢dbyHKUINY, MoKa3aTenbHas "
morapupmudeckass  (QYHKIUH; yMEHHE CTPOUTh  Tpaduku
(hyHKIMH, BBIMONHATH TpeolOpa3oBanui TrpaduKoB (PyHKIWH;
YMEHHE WCMONb30BaTh rpadukd (yHKOWH A0 U3ydYeHHs
MPOLIECCOB WU 3aBUCHUMOCTEH NpH pEIIeHUH 3afad M3 IPYTUx
y4eOHBIX TPEIMETOB U W3 pealbHOM JKU3HHM;, BBIPAXaTh
¢dbopMynaMu  3aBUCHMOCTH  MEXAy BEIHYMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UYETHOCTh (YHKUUH,
IIEPUOAUYHOCTD ¢dhyHKIMH, OI'PaHUYEHHOCTh ¢dbyHKIMY,
MOHOTOHHOCTh (DYHKITHH, SKCTpeMyM (YHKIIMH, HauOoNbIIee U
HauMcHbIllee 3HaueHUE (YHKIMU Ha TPOMEKYTKE, yMCHHUC
MMpOBOJAUTL HCCJIIEAOBAHUC (I)YHK]_[I/H/I; YMCHHUE HCIIOJIL30BaATh
cBoiictBa W Tpaduku QYHKIUA I PEHIeHus YpaBHEHHIA,
HEpaBEeHCTB M 3ajad ¢ T[apamMeTpaMu; H300pakaTb Ha
KOOPAMHATHON IUIOCKOCTM MHOXXECTBA PELICHUN ypaBHEHHM,
HEPABCHCTB U UX CUCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBATh MOHSATHAMU:

MOCIIeIOBATEIHHOCTb, apupmeTHIecKas nporpeccus,
reoMeTpuueckas  NporpeccHs,  OECKOHeYHO  yObIBaromast
reoMeTpuyecKast HpOrpeccusi; yMEHHUE 3a/1aBaTh

MOCJIE/IOBATENILHOCTH, B TOM YHUCIIE C MOMOIIBI0 PEKYPPEHTHBIX
opmyu;

- YMEHHE ONEpHpOBAaTh MOHATHUSIMHU: HENPEPHIBHOCTD
(yHKIMHU, acUMNTOTHI Tpaduka (QyHKIHMM, TepBas W BTOpas
NpOM3BOJHASL (DYHKIMU, TEOMETPUUSCKHN W (U3HUYECKUI CMBICI
MPOM3BOTHOM, IEpBOOOpa3Hasi, ONPEICIICHHBI HHTETPAT; YMEHHE
HaXOJIUTh ACHUMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HULIUH
(GyHKIWH, HAaXOJWTh YypaBHEHHE KacaTelbHOW K TIpaduky
(yHKUMM;  yYMEHHE  HCIONb30BaThb  MPOU3BOIHYIO  JUIs
uccnenoBanus QYyHKIUH, [UTS HAX0KICHNS HAMTYYILIETro pereHust
B TPUKIAIHBIX, B TOM YHCIIE COIHUAIBHO-DKOHOMHUYECKHUX |
¢u3nueckux 3amadax, s OMpenesieHus CKOPOCTH U YCKOPEHHS;
HAXOJUTh IUIOMAAH | 00bEeMbl (PUTYp C MOMOIIBI0 MHTETPaa;
3HaKOMCTBO C MAaTE€MaTH4YeCKUM MOJICIIMPOBAaHHEM Ha TpUMEpe
TG hepeHIMATEHBIX YPaBHEHHIA;

- YMEHHUE ONEepUPOBATH OHITHUIMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCa, MOIYJIb M apryMEHT
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KOMIUIEKCHOTO 4YHCia, (opMa 3aliCH KOMIDIEKCHBIX YHCEl
(reoMeTpuueckas, TPUTOHOMETpHUYECKass W ainreOpandeckasi);
YMETB IIPOU3BOJNTH apupmeTnyecKue JIEHCTBHS c
KOMIUIEKCHBIMH  YMCJIaMH; 3HAKOMCTBO  C HCIOJb30BAHHUEM
KOMIUIEKCHBIX YHCE;

- yMeHHE CBOOOJHO ONEPUPOBATh MOHATHSIMU: CpEIHEE
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEEe
3HAYCHWs], pa3Max, IOUCIEPCHs, CTaHAAPTHOE OTKIOHEHWE IS
OMMCAaHUS  YHCJIOBBIX  JAaHHBIX;  YMEHHME  HCCIIEJOBAaTh
CTaTHUCTUYECKHE JlaHHBIE, B TOM UHCIE C NPUMEHEHHEM
rpadMUecKUX METONOB M 3JIEKTPOHHBIX CPEACTB; IpadUyuecKu
HCCIIeIOBaTh COBMECTHBIC HAONIOJCHUS C MOMOLIBIO JHarpamMm
pacceuBaHUs U JIMHEHHOMN perpeccuy;

- YMEHUE HaxXxOOUTh BEPOATHOCTH COOBITHUH C
WCTONB30BaHHEM TpadUuecKuX METOJIOB; TMPHUMEHSTH  JUIS
pemieHus  3agad  (QOpPMYJBl  CIOXKEHHS W YMHOXCHUS
BEpOSITHOCTEH, (OpPMyNly TIOJIHOM BEpOSITHOCTH, (OPMYILY
Bepuymmm, xomOmHaTtopHbIE (aKTRl U (HOPMYINEI;, OICHHBATH
BEPOSITHOCTH PEAIbHBIX COOBITHIA;

- YMEHHE ONIepUpPOBATh MOHATHIMHU: CIydaiiHas BeJIHMYMHa,
pacmpenieieHue  BEpPOSITHOCTEH, MAaTeMaTH4eCKOe OXHIaHUE,
JIMCTIEPCHUS] U CTAHAAPTHOE OTKJIOHEHUE CIy4YallHOW BEJIWYUHBI,
(yHKIMU  pacmpefeNieHHs W IUIOTHOCTH — PaBHOMEPHOTO,
MIOKa3aTeJbHOTO M HOPMAaJbHOIO PACIpENEICHHN; yMEHHE
WCIIONB30BaTh  CBOMCTBA M3Y4YEHHBIX paclpefeNieHuil s
pelieHus 3a4ady; 3HAKOMCTBO C IOHATHSAMH: 3aKOH OOJIBLIMX
YHCeN, METO/IbI BEIOOPOYHBIX MCCIIC0OBAHHIA; YMEHHE IPUBOIUTH
MPUMEPHI TPOSIBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
OOIIECTBEHHBIX SBJICHHUSX;

- yMeHHe CBOOOJHO OMEpPHPOBATh MOHATHUSIMH: TOYKA,
npsimMasi, INIOCKOCTb, POCTPAHCTBO, OTPE30K, YU, IIOCKHHA YIoJ,
JBYI'PAHHBI yTOJI, TPEXTPAaHHBIM YroJ, [EpPEeCEKArOIIMECs,
napajuleJIbHble M CKPEIIUBAIONIUECS MPsIMbIE, MapaUIeTbHOCTh U
MEPIEHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, YTOJI MEXIY
MPSIMBIMHU, YTOJI MEXIY NPAMOM M IIJIOCKOCTBIO, YTOJl MEXAY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IMIPH pEIICHUH 3ajad
n3ydeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pasMepsl 00BbEKTOB B OKPY)KAIOIIEM MHpPE; YMEHHE OINEepHpPOBAThH
MOHSTHAMU: MHOTOTPAHHUK, cedeHue MHOTI'OTPaHHUKA,
MPaBWIBHBI MHOTOTPaHHUK, MpH3Ma, Nupamuna, ¢urypa wu
MOBEPXHOCTH BpallleHHs, IUJIMHID, KOHYC, ap, cepa, pa3BepTKa
MMOBEPXHOCTH, CEUYEHUS KOHyCa W LMIUHJpA, HMapajlIeIbHBIE OCH
WJIM OCHOBAHHIO, CEUYEHHE Iapa, TNIOCKOCTh, Kacaromasics chepsl,
LWIMHIpPA, KOHYyCa; YMEHHE CTPOUTh CEUEHHE MHOIOTpaHHMKA,
n300paXkaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH BpAIICHUS,
WX CEYEHHS, B TOM YHUCIIE C TOMOINBIO AJIEKTPOHHBIX CPENCTB;
YMEHHE NPUMEHATH CBOWCTBA  TIeOMETpUYEecKuX  Guryp,
CaMOCTOSITETTFHO  (POPMYJIMPOBATh  OMPENENICHUS H3y4aeMbIX
¢uryp, BBIABUraTb THUIOTE3Bl O CBOMCTBAX W NpPU3HAKaX
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reoMeTpuyeckux (Guryp, oOOCHOBBIBATH WM OIPOBEPraTh MX;
YMEHHE TPOBOOUTH KiacCUPHUKanKio (GUTyp IO pa3IuIHbIM
NpU3HAKaM,  BBINOJMHATH  HEOOXOJMMBIE  JIOTIOJHHUTEIBHBIC
MOCTPOCHUS;

- yMeHHe CBOOOJHO ONEepPHPOBAThH MOHITUSMHU: TJIOMIAIb
¢urypsl, 00bEM (QHUTYpHI, BETUUHHA YTJIA, PACCTOSHHE OT TOYKH
710 TJIOCKOCTH, PACCTOSIHAE MEXIY MPSIMBIMHU, PACCTOSHUE MEXKITY
IUIOCKOCTSIMH,  IUIOmans  cepsl, IUIOmMAnb  ITOBEPXHOCTH
OUpaMHUIbl, TPHU3MBI, KOHyca, IWIMHApa, O00BEM  KyOa,
OpSMOYTOJIEHOTO — TapajuleNienunena, NUpaMHIbl, I[IPHU3MBI,
IWJIMHApPA, KOHYCa, IIapa; yMEeHHEe HaXOJUTh OTHOIIEHHE 00BEMOB
MoJOOHBIX GUTYP;

- yMeHHe CBOOOJIHO ONEpPHPOBATH  ITOHATHAMHU:
JBIKEHUE, TapauIeTbHBII EPEeHOC, CHMMETPHSI Ha INIOCKOCTH U
B MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Hs, MOJ00HbIE
(uTypBl; YMEHHE paclo3HaBaTh paBHBIC U MOAOOHBIE (UTYPHI, B
TOM 4YHUCIIE B IMPUPOJE, HCKYCCTBE, aApPXUTEKType; YMEHUE
UCTIONb30BaTh ~ TI'COMETPHYECKHE  OTHOWICHUS,  HAXOJHUTh
TeOMETPHYECKUE BETUYHHBI (JJTMHA, YTOJ, TUIOMAAb, 00BEM) TIPH
PEIICHUH 3a/ia4y U3 APYTUX Y4YeOHBIX MPEAMETOB U M3 PEaIbHOM
KH3HUY,

- YMEHHE CBOOOIHO OIEpUPOBATh MOHSTHAMU:
NPsAMOYIOJIbHAsL CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATEI TOUKHY,
KOODJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpA
Ha 4YHCJO, pa3loXKEeHWe BeKTopa MO 0a3ucy, CKalsIpHOE
NPOM3BEICHHE, BEKTOPHOE  IPOM3BEINCHUE, YoM  MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHBIﬁ )41 KOOpILPIHaTHLIfI
MCTOA IJid PCHICHUA TCOMETPHYCCKHUX 3aJad M 3aJad JApPYyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C TOHATHSMHU: MaTpHuua 2X2 u
3x3, omnpemenuTeNh  MATPHUIBI, T'E€OMETPUYCCKUNA  CMBICI
OIIPE/ICITUTEIIS;

- YMCHHE MOJCIMPOBATL PC€AaJIbHbIC CUTyallUd Ha A3bIKC
MAaTE€MAaTHUKU; COCTABJIATh BBIPAKCHHSA, YPABHCHHA, HCPABCHCTBA U
X CHCTEMBI 10 YCIIOBHIO 3aJa4H, HCCIEHAOBATh MOCTPOCHHBIC
MOJIENTN c WCIIOJIb30BaHUEM ammapara anreOpsl,
MHTEPIPETHPOBATH HOJTyYEeHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYECKUEe MOJIENTH C TIOMOIIBIO T€OMETPUYECKHUX MOHSATHI
U BCJIMWYHMH, pCUIATh CBA3aHHLBIC C HUMH NPAKTUYCCKUEC 3alavdu;
COCTaBIISITh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
HOHy‘IeHHBIﬁ PpE3YyIbTAT, pemaTtb IIPUKIIAAHBIC 3aJa9u
CpeAcTBaMH MaTeMaTH4ECKOTO aHAJIN3a, B TOM YHCJIE COLMAIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHE BHIOMpATh MOAXOMAIIANA METOX ISl PEIICHUS
3aJaud; TOHMMaHHE 3HAYUMOCTH MAaTeMaTHKU B H3yYCHHUH
MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB M SIBICHUN; yMEHHUE
pacrio3HaBaThb IIPOSABICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE MpPHUBOAUTH MpPUMEPHl MaTeMaTHYECKUX OTKPBITHI
pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HayKH.
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HﬂaHpreMHe JIMYHOCTHBIC PE3YJIbTAThLI B XOAC pCain3aliuu IIporpaMMbIl

JTACIIUILTNHEI MaremaTuka
Kon
JIn4HOCTHBIE Pe3yJabTaThl JMHHOCTHDIX
pe3yJabTaToB
peaiu3alnuu NporpaMMbl BOCIIUTAHUS
peaausanvu
(Oeckpunmopet) MPOrpaMMbl
BOCIIUTAHUSA
[IposiBnsromnid U IEMOHCTPUPYIOIIMM YBaXXEHUE K JIFOASAM TPyZAa, OCO3HAIOIINUN LIEHHOCTh
cobcTtBeHHOro Tpyaa. Crpemsmuiics K (GOpPMHUPOBAHUIO B CETEBOM Cpelie JMYHOCTHO H JIP 4
poheCCHOHATLHOTO KOHCTPYKTUBHOTO «IH(POBOTO CIIEIa»
3a0oTsmuiics 0 3aIIUTe OKPYKAIOIICH Cpelibl, COOCTBEHHOH M UyKOl 06€30MacHOCTH, B TOM JIP 10

gucie nupoBon

CrneuunansHocth 35.02.12 CanoBo-napkoBo€ U JTaHIIIAQTHOE CTPOUTEIBCTBO

JIN4YHOCTHBIE pPe3yJIbTaThl

K J1€JIOBBIM Ka4e€CTBaM JIUYHOCTH

peain3allum NporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCJI€BbIMU TPQGOBaHHHMI/I

HpOHBHHI-OH_II/Iﬁ CO3HATCJIbHOC OTHOLICHUC K HCIIPECPBIBHOMY 06pa3OBaHI/IIO KakK yCJIOBUIO

yCIIEHIHOM NpodeccHOoHaNbHON U 00IECTBEHHON AEATEIbHOCTH P 14
["'0TOBHOCTB U CIIOCOOHOCTH MPOSBIATh YHUBEPCAIbHbIE YMEHUS M HAaBBIKH ITPH BBIIIOJIHEHUU JIP 18
CMEXHBIX BUJIOB ITPO(GECCUOHATBHON AEATENbHOCTU C YY€TOM CE30HHOCTU TpyJa

['oToBHOCTB U CIOCOOHOCTH MPOSIBJIATH HABBIKU IPEIPUHUMATENBCKON JESTEbHOCTH. JIP 19

CrneuunansHoctu 54.02.01 /{u3zaiin (o oTpacism)

JIMYHOCTHBbIE pe3yJbTaThbl

K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

peanusanuu nNporpamMmbl BOCIUTAHUS, OIIPEACJICHHBIC OTPACICBbIMHA TpCﬁOBaHI/IﬂMI/I

Bribuparomuii onTuManbHble Coco0bl pelieHns NpodecCHOHAIbHBIX 33]]a4 HAa OCHOBE
YBaXEHMsI K 3aKa3UMKY, IOHUMaHUs ero norpeOHocTen

JIP 13

CrnernuanpHoctu 38.02.01 DkxoHOMEHKA U OyXTrantepckuil yuet (mo otpacisim), 38.02.06

duHanCchH

JINYHOCTHBIE pe3yJbTaThbl

peanaunsanvu nporpamMmbl BOCIUTAHUA, ONIPEICICHHbIC OTPACI€BbIMUA TpQﬁOBaHI/IHMI/I

K J1€JJO0BBIM Ka4€CTBaM JIMYHOCTH

Cobnronaronuii B cBoei mpo(ecCHOHATbHON NeATeTbHOCTH STUYECKHE TPUHITUIIBI: YECTHOCTH,
HE3aBHCUMOCTH, TPOPECCHOHATBHOTO CKENTHIIM3Ma, MPOTHUBOACUCTBUS KOPPYIIUH U
3KCTpeMI/I3My, o6na)1a}01m/n71 CUCTCMHBIM MBIIIJICHUEM U YMGHI/IGM HpI/IHI/IMaTI) pemeHHe B
YCJIOBHSIX PUCKA M HEOTIPEICIICHHOCTH

JIP13

CooTBeTcTBYIOUIMIT ~ OXHMJAHUSM  paboTojareneil:  MPOEKTHO-MBICISAIMIMMA, 3(PPEKTUBHO
B3aMMOJCHCTBYIOIIMNA C WIEHaMH KOMaHAbl M COTPYAHHUYAIOUIMM C JAPYTUMH JIIOJIBMH,
OCO3HAaHHO BBINOJIHAIOMUN MpodeccnoHanbHble TPeOOBaHUs, OTBETCTBEHHBIH, MyHKTyaJIbHBIMH,
IUCLUUIUIMHUPOBAHHbIM,  TPYAONIOOMBBIM, KPUTHUECKHM  MBICISIIIUM, HaleJeHHBIH Ha
JIOCTUKEHHE MMOCTABJICHHBIX 1IeJIel; JeMOHCTPUPYIOMUN TPO(heCCHOHATIBHYIO JKU3HECTOMKOCTD

JIP14

OTKpBITHIH K TEKYIIUM M IEPCIEKTUBHBIM H3MEHEHUSIM B MUpPE TPyAa U npodeccuii

JIP15
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