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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM [TPOT'PAMMBI YYEBHOM JUCHUILJINHBI
«MaTeMaTuKa»

1.1. MecTo 1MCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

VYuebHast aucuumuinHa «MaTemaTtuka» SBJISETCS 4acTbio  00IIeo0pa3oBaTENbHOTO — IMKIIA
o0Opa30BaTeNbHON MpOrpaMMbl B COOTBETCTBUU C (peiepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM
cranfaptoM 1o crnenuanbHocTd 38.02.01 OxoHoMuka M Oyxraiarepckuil yder (MO oOTpacism),
yYTBEPKIEHHBIM ITpHKa3oM MuHuctepcTBa npocseiienus Poccuiickoit ®@eneparuu ot 24 utonsa 2024 r. Ne
437.

1.2. leab ¥ mUIaHUPYeMbIe Pe3yJbTAThl 0CBOCHHUS TUCUMIIIUHBI

[TpropuTeTHBIMU LEISIMU 00Y4YEeHUS MaTeMaTHUKE SIBIISIOTCS:

(dopMHpOBaHUE IEHTPAIBHBIX MaTEMaTHYECKHX MOHATUH (YUCIIO, BEIMYMHA, TeOMEeTpuYecKas
¢burypa, nepeMeHHast, BEpOSITHOCTh, QYHKIHS), 00ECTIEYNBAIOIIUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3oBaHus 00yUaroIINUXCs;

nojBeseHue OOyyaroIlMXcs Ha JOCTYIIHOM JJs HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTEMaTUKM U OKPY’KAIOLIEro MHpa, [OHMMAaHUE MAaTEMaTHMKUd KaK dYacTH OOIIeld KyJbTYyphl
4eJI0BEYECTBA;

pa3BUTHE HHTEJUICKTYyaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOYyYaromuxcsi, IMO3HABATEIbHOU
aKTUBHOCTH, MCCIIEOBATENIbCKUX YMEHHUH, KPUTUYHOCTU MBILIUIEHUS, HMHTEpeca K HU3YyYCHHIO
MaTEMATUKU;

¢dopmupoBaHue (PyHKIMOHAIBHOM MaTeMaTHYeCKOM TIpPaMOTHOCTH: YMEHHUS paclo3HaBaTb
MaTeMaTUYeCKHUE AaCHEKThl B PEAIbHBIX KU3HEHHBIX CUTYAlMsIX W TMPH H3YyYCHHH JPYTHX Yy4eOHBIX
IIPEIMETOB, IPOSIBIECHUS 3aBUCUMOCTEI U 3aKOHOMEPHOCTEH, (POPMYJINPOBaTh UX HA SI3bIKE MAaTEMaTHUKU
U CO3/1aBaTh MaTEMaTHYECKUE MOJIEIH, IPUMEHITh OCBOCHHBIN MaTeMaTUYECKUI anmapar JUisl pelieHus
[IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJy4YE€HHbIE PE3YJIbTaThI.

Oco6oe 3Hauenne nucnumuinaa umeet rpu popmuposannu OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07.
B pamkax nmporpaMMbl y4eOHOH AUCIATLINHBI ITTAHUPYIOTCS CIICTYIOIINE PE3YJIbTAThI €€ OCBOCHHMS:

Koa n HaumenoBaHue
(dhopmupyembIx

HnaanyeMble pe3yabTaTbl OCBOCHUSA JUCHUILINHbI

KOMIIEeTEeHI NI

O60mue

JducuunjiuHapHble

OK 01. Beioupars
CIIOCOOBI PeIlICHUS
3a1a4
poeCCHOHATTHLHOI
JIESITeIIBHOCTH
IIPUMEHHUTEIBHO K
Pa3InIHbIM
KOHTEKCTaM

B gacTu Tpy10BOTO BOCTIUTAHUS:

- TOTOBHOCTb K TPYAy, OCO3HAHHE
IIEHHOCTH MacTePCTBa, TPYAOITIO0HE;

- TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH
TEXHOJIOTUYECKOU U COIUATIBHOU
HaIPaBIECHHOCTH, CITIOCOOHOCTD
WHULIUAPOBATH, INTAHUPOBATH U
CaMOCTOSTEIbHO BBITIOJIHATH TAKYIO
TESTEITLHOCTD;

- UHTEPEC K pa3jInyHbIM cepam

PO eCCHOHATBLHON AeITCIBHOCTH.
Osnaodenue yHusepCaabHbIMU Y4eOHbIMU
NO3HABAMENbHLIMU OCUCMBUSMU:

a) 0a30BbIC IOTUYECKHE JCHCTBUS:

- CAaMOCTOSTEIBHO POPMYIIHPOBATH U
aKTyaJM3UPOBATh MPoOIeMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK
WA OCHOBAHUS JIJISI CPaBHEHUS,
KJIaccU(HUKAINKA U 0000IIICHHS;

- OTIPEACTATH LEH JCITEIIEHOCTH,
3a/1aBaTh MapaMeTPhl H KPUTCPHH UX

- BIIAJCTh METO/aMH J0Ka3aTeIbCTB,
AITOPUTMaMU peLICHUs 3a]a4; yMEHUE
(bOopMyIHPOBATh ONPEAEIICHHS, aKCHOMBI 1
TEOPEMBbI, IPUMEHSTH UX, TIPOBOJUTH
JI0Ka3aTesIbHbIE PAcCyKAEHHS B X0/
peleHus 3a1ay;

- YMETb OIepUpPOBaTh MOHSATHIMU: CTEIICHb
YHCIIa, JorapudM Yucia; yMeHne
BBITIOJTHATH BBIYHCIICHNE 3HAYCHUHN U
npeoOpa3oBaHus BEIPKEHHUIN CO CTETICHIMH
U JorapudmMamu, npeoOpazoBaHus APOOHO-
PAIMOHATBHBIX BBIPAKECHHH;

- YMeTb OIIEpPUPOBATH MOHATUSIMH:
palnroHaNbHbIC, HPPAIIHOHAJIBHEIC,
MOKa3aTeNbHbIE, CTETIEHHBIE,
norapuMuiecKue, TPHrOHOMETPUUECKHIE
yYpaBHEHHS M HEPABEHCTBA, MX CHCTEMBI,

- YMETh ONEPUPOBATH MOHATUSMU: QYHKIIHSL,
HenpepbiBHAS (QYyHKIMS, TPOU3BOAHAS,
nepBooOpasHasi, orpeeIeHHbIH HHTeTpal;
YMEHHUE HAXOJIUTh MPOU3BOJIHEIC




JOCTYKCHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH H
IIPOTHUBOPECYUA B paCCMaTPUBACMBIX
SIBJICHUAX

- BHOCUTH KOPPEKTHBHI B IEATEIEHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB
ejrsiM, OHCHUBATh PUCKHU HOCJICI[CTBI/IP'I
JIeSITEITBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIUICHUE MTPH
peTIeHUH JKU3HEHHBIX TIPO0IIeM;

0) 6a30BBIC UCCIICIOBATEILCKHC TCHCTBUA:
- BIIQ/IETh HAaBBIKAMH y4eOHO-
HCCIIEJIOBATENIbCKOM M TPOEKTHOM
ACATCIIBHOCTH, HABBIKAMU PAa3pCIICHUA
npo0iiem;

- BBISIBJISITH IPUYWHHO-CIIC/ICTBEHHEIE
CBSI3M M aKTYaJIM3UPOBATh 33724y,
BBIABUT'AaThb TUIIOTE3Y €€ PCUICHUA,
HAXOIWTh apTyMEHTHI JJIs IOKa3aTelbCTBAa
CBOWX yTBEP)KIIEHHH, 33/1aBaTh MapaMeTPhI
U KPUTEPUU PELLICHUS;

- aHAJIM3UPOBATH TOJTYYEHHBIE B XOJIC
pelIeHus 3a]a4u Pe3yIbTaThl, KpUTHYECKU
OLICHMUBATh UX JOCTOBECPHOCTD,
IMPOrHO3UpPOBaATh USMCHCHHUEC B HOBBIX
YCIIOBHSX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEIEATSIILHOCTH;

- YMeTh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC UJICH, TTPE]IaraTh
OpHUTHHAJIHHBIE TIOAXOIbI U PEIICHHS,

- CITOCOOHOCTH WX UCTIOJIE30BAHMS B
[I03HABATEJILHOMN U COLIUAJIBHOM ITPAKTUKE

9NIEMEHTAPHBIX (PYHKIHUN, HCTIOTB3YS
CIpaBOYHbBIE MaTEPHAaJIbl; HCCIENO0BATH B
MPOCTEHINNX CITydasx GYHKIUH Ha
MOHOTOHHOCTB, HAXOAUTh HAUOOJBIINE U
HavMEHbIUE 3HAYCHUS PYHKIHIA; CTPOUTD
rpadKi MHOTOWICHOB C UCIIOJIb30BaHUEM
anrmapara MaTeMaTHYeCKOr0 aHaJIN3a;
NPUMEHATH IPOU3BOIHYIO MIPU PELICHUH
3aJa4 Ha ABWKEHUE; peIaTh IPAaKTHUKO-
OpPHCHTHUPOBAHHBIE 33]]a4¥ HA HAUOOJIBIINE 1
HavMEHbIIIUE 3HAYCHUS, HA HAXOXKICHUE
MYTH, CKOPOCTH U YCKOPEHHUS;

- YMETb ONEpUPOBATh MOHATHIMU:
paunoHanbHas QpyHKIMA, TOKa3aTeIbHAs
(dyHKIWs, crenenHas GyHKIus,
norapudmMuueckas QyHKIHS,
TPUTOHOMETpHUYECKUE PyHKIMH, OOpaTHbIE
(hyHKIIMH;, YMEHUE CTPOUTH TpaduKu
W3yUYCHHBIX (QYHKIHHA, HCIIOIH30BATh
rpaduKy IPH U3yYSHUHU MPOLIECCOB U
3aBUCHUMOCTEH, TP PELICHUH 3a1a4 U3
Jpyrux y4eOHBIX IPEJAMETOB U 3324 13
peabHOM KHU3HH; BRIpaXKaTh GopMyIaMu
3aBUCHUMOCTH MEKAY BEIMUYNHAMUY;

- YMETb pelaTh TEKCTOBBIE 3aJa4l Pa3HbIX
THUIIOB (B TOM YHMCJIE Ha IIPOLIEHTHI, JOJIU U
4acTy, Ha IBUKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIOTH, 3a7a4H U3
o0JacTy yrpaBieHUs JIUIHBIM / H
CEeMEMHBIMH (PHAHCAMM); COCTABIIATh
BBIpKEHHS, YPaBHEHUsI, HEPABEHCTBA U MX
CHCTEMBI 10 YCJIOBHIO 33/1a4H, HCCIICA0BATh
HOJIY4YE€HHOE PelIeHNEe U OLICHUBATh
NpaBIoNoA00HOCTh Pe3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHSIMU: CPEIHEE
apudmernyeckoe, MeuaHa, HaudoJIbIIee U
HavMeHbIlIee 3HAUCHUS, Pa3Max, JUCIIEPCHs,
CTaHIAPTHOE OTKJIOHECHHUE YUCIIOBOIO
HaOOpa; yMEHUE U3BJICKATh,
MHTEPIIPETUPOBATh HH(OpMAIIHIO,
HpPEACTaBICHHYIO B TA0IUIIAX, HA
JrarpaMmax, rpaukax, OTpaKaroIryro
CBOICTBA peajbHBIX MPOLECCOB U SBICHUIA;
HPEACTaBIATh HHPOPMALIUIO C TOMOLIBIO
TaOJIHII U JUATpaMM; UCCIICIOBATh
CTaTUCTUYECKHUE JTAHHBIE, B TOM YHCIIE C
NpUMEHEHUEM I'paQUYeCcKUX METOIOB U
3JIEKTPOHHBIX CPEJICTB;

- YMETb ONEepHUPOBATh NOHATHIMU:
CITy9alHBIH OMBIT U CIIyYaifHOE COOBITHE,
BEPOSTHOCTH CITy4alfHOTO COOBITHS; YMEHHE
BBIYHUCIISITH BEPOSTHOCTD C HCIOJIb30BAaHUEM
rpadMuecKuX METO0B; IPUMEHATh
(hOpMYJIbI CIIOKEHHSI U YMHOKECHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(hopMyIIbI ITpH PELIEHUH 3a7a4; OLIEHUBATh
BEPOSITHOCTHU PEANTbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4aiiHbIMH BEJIMUUHAMM;




YMCHHE MPUBOIUTH TPUMEPHI TIPOSBICHUS
3aKOHA OOJBIIUX YHCEI B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHMIX;

- YMeTh OIIEpPUPOBATH MOHATHUSIMH: TOYKA,
mpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO,
JIBYTPAHHBIN yTOJI, CKPEUTUBAIOIIIUECS
MpsIMBIE, TTAPAJUIETLHOCTD U
MEPIICHANKY/ISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJl MEXIY MPSIMBIMH, YTOJ
MEX]Ty IPSMO# U IIOCKOCTBIO, YTOJl MEXKITY
TUIOCKOCTSIMH, PACCTOSIHUE OTTOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEKAY TPSIMbIMH,
PacCTOsSHUE MEXKAY TIOCKOCTSAMU; YMEHUE
WCTIOTIH30BATh MPH PEIICHUH 33149
H3y4eHHbIe (PAKThl U TEOPEMBI
TUTAHUMETPUH; YMEHHE OIICHUBATH Pa3MEPhI
00BEKTOB OKPYKAFOIIETO MUPA;

- YMETh OIIEPHPOBATH MOHATUSMHU:
MHOTOTPAaHHHUK, CeUeHHUEe MHOTOTPaHHHKA,
Ky0, apasuieenuiea, IpusMa, TupaMuia,
(hurypa v TOBEpXHOCTh BpAIICHUS,
MWIAHIP, KOHYC, map, cdepa, CeUeHHs
(hurypsl BpameHus, IIOCKOCTh, Kacaroasics
cepsl, IHIHHAPA, KOHYCa, TUIOLIaIh
MOBEPXHOCTH MTUPAMHU/IBI, IPU3MEI, KOHYCA,
MWIAHAPA, TIomaab chepsl, 00beM Ky0a,
MPSIMOYTOJILHOTO MapajuIeyIeuIe/a,
MUPAMUJIBI, IPU3MBIL, IWIHHIPA, KOHYCA,
rapa; yMeHHe n300paxaTb MHOTOTPaHHUKA
1 TIOBEPXHOCTH BPAIICHUS, HX CEYCHHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H AJICKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHUE PAcliO3HABATh
MPABIIILHBIC MHOTOTPaHHUKH;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
JIBUKEHHE B TIPOCTPAHCTBE, IOJJOOHBIC
(hurypsl B IPOCTPAHCTBE; NCIIOIB30BATh
OTHOIIIEHUE TUIOIIAJIEH MOBEPXHOCTEN U
00BbeMOB OAOOHBIX (QUTYp IIPH PEILICHUN
3am1ad;

- YMETh BBIYHCISTH TE€OMETPHUECKUE
BEITMYIHMHBI (JJTIHA, YTOJI, INTOIIATh, 00beM,
TUIOIIA/Thb TIOBEPXHOCTH ), UCIIOJIB3YSI
W3YYCHHBIC (DOPMYIIBI U METOIBI;

- YMETh ONEPUPOBATH OHSATUSIMU:
MPSIMOYTOJIFHAS CHCTEMa KOOPIMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPIMHATEI
BEKTOPA, CKAIIPHOE TIPOU3BEIICHHE, YOI
MEX]ly BEKTOpaMU, CyMMa BEKTOPOB,
MPOU3BEIEHIE BEKTOPa Ha YUCIIO; HAXOIUTh
C TIOMOIIIBIO U3YYEHHBIX (POPMYJT
KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUEC
MEXIy TByMsI TOUKAMU;

- YMeTh BEIOMPATH MOAXO/IAIHNA U3YYCHHBIH
METOJI IS pEIIeHus 3a7a9H, pacliO3HaBaTh
MaTeMaTU4YeCKHe PaKThl U MATEMATUYCCKUEC
MOJIEJTHA B IPUPOTHBIX W OOIIIECTBEHHBIX




SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH
MPUMEPBI MATEMAaTUYECKUX OTKPBITUI
POCCHICKON U MUPOBOW MaTeMaTH4YECKOM
HayKH

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEJICTBA
TIOVCKA, aHAITU3a H
WHTEPIPETAIH
nH(pOpMAINH, U
nH(OPMAITMOHHEIC
TEXHOJIOTHHU JJIst
BBITIOJTHEHUS 337124
npodeccuoHaTbHOMN
JIESITeIIbHOCTH

B o0nactu IeHHOCTH HAYYHOTO MTO3HAHUS:
- c¢(hopMHUPOBAHHOCTH MHUPOBO33PEHHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIIECTBEHHOM
MPAaKTHKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOW U
YUTaTEIhCKON KYIbTYPBI KaK CpE/ICTBA
B3aUMOJICUCTBHSI MEXTY JTIOJBMU U
MO3HAHMS MUPA;

- OCO3HaHWE IEHHOCTH HayYHOH
NEeSITETbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO

ACATCIBHOCTb NHAWUBUAYAJIBHO U B I'PYHIIC.

Osnadenue yHUBepCcatbHbIMU Y4eOHbIMU
NO3HABAMENLHBIMU OelICMBUAMU.

B) pabota c nHpOpMaLUeii: - BIaleTh
HaBBIKAMH IOJTyYCHHS HHPOPMAIINH U3
HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIBHO OCYILECTBIISTH MOUCK,
aHaJIN3, CACTEMaTH3aLHIO0 U
WHTEPIPETAIO HH)OPMAIIUU Pa3THYHBIX
BUAOB 1 (hOPM MPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3TMIHBIX
¢dopmarax ¢ yueToM Ha3HAUYCHUS
WHQPOPMAIUH H LIEIEBOH ay TUTOPHUH,
BBIOMpAsi ONTUMAIBHYIO (hOpMY
NPE/ICTAaBICHHS ¥ BU3yaIN3allHy;

- OLIEHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTH WH(POPMALIUH, €€
COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-
THYECKHM HOPMaM;

- UCTIOJIB30BATh CPECTBA
WHPOPMATMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTH B PELIEHHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHH3alMOHHBIX
3aj]1a4 ¢ coOIt0/IeHNeM TpeOoBaHUM
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, PEeCypcocOepekeH s, TPABOBBIX
W OTUYECKUX HOPM, HOPM
WHPOPMAITMOHHOH 0€30MaCHOCTH;

- BJIaJIeTh HABBIKAMH PACIIO3HABAHUS 1
3aIIUTHI HHPOpMaNUH, THGOPMATMOHHON
0€301acHOCTH JHYHOCTH

- yYMeTh ONIEPUPOBATH MOHITUSIMHU:
paunoHanbHas QyHKIHA, TTOKa3aTeIbHAs
(hyHKIMSA, cTeneHHast QyHKITHS,
morapudMudecKas (QyHKIHS,
TPUTOHOMETpPHUUECKUE PYHKIMH, O0OpaTHEIE
(yHKUNHU; YMEHUE CTPOUTH Tpaduku
W3yUYCHHBIX (DYHKIHH, HCIIOIB30BATh

rpad UKy MPH U3yYSHHUHU TPOLIECCOB U
3aBHCUMOCTEH, IPH PELICHUH 3a]a4 13
Jpyrux y4eOHBIX IPEeAMETOB U 3a1a4 13
peabHOM XKU3HM; BRIpaXkaTh (GopMyIaMu
3aBUCHMOCTH MEX]y BETMUHMHAMH;

- yYMETh ONIEPUPOBATH MOHITUSIMHU:
TOAECTBO, TOKICCTBEHHOE
npeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPaBEHCTB,
PaBHOCHIBHOCTh ypaBHEHUH, HEPAaBEHCTB U
CHCTEM, pallMOHAJIbHBIE, HPPALMOHANBHEIE,
[I0Ka3aTeJIbHBIE, CTCIIEHHBIE,
norapuMuiecKkre, TPUrOHOMETPHUECKHIE
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMETh
pelaTs ypaBHEHHUs, HEPABEHCTBA U CHCTEMBbI
C TMIOMOIIIBIO PA3TMYHBIX TPUEMOB; PEIIaTh
yYpaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
napamMeTpoM; IPUMEHSTh ypaBHEHUS,
HEpPaBEHCTBA, UX CUCTEMBI JUIS PELICHUS
MaTeMaTHYEeCKUX 3a]a4 1 3a7ad U3
Pa3IM4HBIX 00JacTeil HAyKH U peabHOM
JKH3HU;

- YMeTb CBOOOJHO ONEPUPOBATH MOHITUAMHU:
JBIDKEHHE, TapajuIesIbHBIN IEPEHOC,
CUMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHue MOJO0HS,
nmotIo0HbIe (GUTYPBI; YMETh pacCliO3HABATh
paBHbIC U MTO100HBIE QUTYPHI, B TOM YHUCIIE B
NpUPOJIE, HCKYCCTBE, APXUTEKTYPE; YMETh
UCII0JIB30BaTh T€OMETPUYECKUE OTHOILICHHS,
HAXOJUTh T€OMETPUICCKUE BEJTMUNHEI
(anvHa, yrou, Iionaab, 00beM) Ipu
PELLIEeHMY 3a/1a4 U3 IPYTUX yu4eOHBIX
IPEAMETOB U U3 PEeabHOM KU3HU

OK 03. [TnanupoBats u
peann3oBbIBATH
COOCTBEHHOE
npogecCHOHAIBEHOE U
JMYHOCTHOE PA3BUTHE,
MPEANPUHIMATENBCKYIO
JACATCIIBHOCTD B
pogheCCUOHANBHOM
chepe, UCTIONB30BaATh

B o6iacTy 1yXOBHO-HPABCTBEHHOTO
BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITHUECKOTO TTOBEACHIS;

- CIIOCOOHOCTH OIEHUBATH CUTYAIIHIO H
MIPUHUMATh OCO3HAHHEIE PEIICHUS,
OPUEHTUPYACH Ha MOPAIBLHO--
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JMYHOTO BKJIa/Ia B

- YMETb OIIEpPHUPOBATh NOHATHIMU:
palyoHalbHbIe, UppalloOHAbHBIE,
MoKa3aTeNbHbIe, CTETIEHHBIE,
Jorapu@MuiecKkue TPUrOHOMETPUIECKHE
ypaBHEHUS M HEPABEHCTBA, X CUCTEMBI;

- YMETb OIIepHUPOBATh NOHATHIMU:
MHOTOTPAaHHUK, CeUeHHEe MHOTOTpaHHHKa,
Ky0, mapajuienenumnen, npu3Ma, mupaMuia,
¢urypa 1 HOBEpXHOCTb BpaLICHUS,




3HAHMS 10 PUHAHCOBOU
IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyalHAX

MOCTPOCHUE YCTOWYMBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM
POIUTENSAM U (WJIH) IPYTHM YJIeHAM CEMbH,
CO3JIaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
HPUHATUS NUEHHOCTEH CEMENHOM XU3HU B
COOTBETCTBHU C TPAJAULIUSIMHU HAPOJIOB
Poccnn.

OBnajzicHNE YHUBEPCATHLHBIMHU
PETYISTUBHBIMU ACHCTBHSAMHU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOSITEIIHHO OCYIIIECTBIIAT
MMO3HABATENBHYIO €A TENbHOCTD, BEISBIISTH
MpoOJIEeMBbl, CTaBUTH U POPMYIIUPOBATH
cOOCTBEHHBIE 3aJa4 B 00pa3oBaTeIbHOM
NeSITENFHOCTH M KU3HEHHBIX CUTYAIUX;
- CaMOCTOSITETTLHO COCTaBJISTh IJIaH
permreHus IpoOIeMbl C YIeTOM
HUMEFOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEANIOYTEHU];

- J1aBaTh OIICHKY HOBBIM CUTYallHsM,
coco0cTBOBaTh (DOPMUPOBAHUIO U
MIPOSIBIICHHUIO ITUPOKOH dPYAULINN B
pa3HbIX 00J1aCTIX 3HAHUH, TOCTOSIHHO
MOBBIILIATH CBOH 00pa30BaTEIbHBIN U
KYJbTYPHBIH YPOBEHB;

0) CAaMOKOHTPOJIB:

- HCTOJIB30BaTh PUEMBI pEIICKCUH JUTS
OLICHKH CUTYalllH, BEIOOpa BEPHOTO
peIeHHS;

- YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO
MPUHUMATE PEIICHHS N0 UX CHUKCHUIO;

- OMOIIMOHAJBHBIH UHTEIJIEKT,
npeArnonaralomi chopMUPOBAaHHOCTS!

- BHYTPEHHEH MOTHBAIUH, BKITFOYAIOIIEH
CTpEMJICHHE K JOCTIDKEHHIO IIeTTH U
ycriexy, ONTUMHU3M, HHHLIUATHBHOCTD,
YMEHHUE IEHCTBOBATH, HCXO/S U3 CBOMX
BO3MOXKHOCTEH;

- HMITATHH, BKJIFOYAIOIIEH CIIOCOOHOCTE
MOHUMATh IMOLIMOHATIBHOE COCTOSIHUE
JPYTUX, YAUTBIBATH €TO MPU
OCYIIECTBICHUN KOMMYHHKAIINH,
CIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

- COIMAJTFHBIX HaBBIKOB, BKJIFOUAIOIITIX
CIOCOOHOCTh BBICTPANBATh OTHOIICHUS C
JOPYTHUMH JFOAbMH, 3a00TUTHCS, TPOSIBISTH
WHTEPEC U pa3peniatb KOHMIUKTHI

MWIMHJP, KOHYC, map, cepa, CCUSHHs
(urypsI BpallieHHs, TNIOCKOCTb, KACAIOIIASCS
chepsl, TUIMHAPA, KOHYCa, TUIOIIAIb
MOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI, KOHYCA,
MWIMHAPA, TIomaab chepsl, 00beM Ky0a,
IPSIMOYTOJILHOTO MapajuIe/IeuIe/aa,
MUPAMUJIBI, IPU3MBI, ITUIHHIPA, KOHYCA,
1apa; yMeHUe U300paxaTb MHOTOTPAHHUKH
Y MIOBEPXHOCTH BPAICHHS, NX CEUCHUS OT
PYKH, C TIOMOIIBIO YEPTESIKHBIX
WHCTPYMEHTOB M AJICKTPOHHBIX CPE/ICTB;
YMETh Pacro3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PacliO3HaBaTh
MPAaBWJILHBIC MHOTOIPaHHUKY;

- YMETh ONICPUPOBATH MOHSATHSIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOPJIMHATBI TOYKHU, BEKTOP, KOOPUHATHI
BEKTOpA, CKAIIPHOE MPOU3BEICHHE, YOI
MEXy BEKTOPaMHU, CYyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOUTh
C TIOMOIIBI0 U3YYCHHBIX POPMYIT
KOOPAMHATBI CEPEINHBI OTPE3Ka, PACCTOSHHUE
MEX]Ty IByMsI TOUKaMHU

OK 04. Db dexTnBHO
B3aHMOJCHUCTBOBATh U
paboTarth B KOJUIEKTHBE
1 KOMaH/e

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTEIBHOCTH M CAMOOIIPEICIICHHUIO;
-OBJIaJICHNE HABBIKAMHU YYeOHO-
HCCIEN0BATENbCKOM, IPOEKTHOMN 1
COIMATLHON JAesITEILHOCTH.

Osnadenue yHUBEPCANTbHBIMU
KOMMYHUKAMUBHLIMU OCUCTBUAMIU

0) coBMeCTHas JICATEIIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh
[IPEUMYIIECTBA KOMAHIHOM 1

- yMETh OIIEPUPOBATH MOHITUAMHU:
CITy4aiiHbIH OMBIT U CciIy4aifHOe cOOBITHE,
BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMETh
BBIUHCIISITh BEPOSITHOCTH C HCTIOJIb30BAHUEM
rpadMuecKuX METO0B; IPUMEHATh
(hOpMyIIBI CITOXKEHUS 1 YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(hopMyIIBI IIpH pPELICHUH 3aa4; OLCHUBATD
BEPOSITHOCTH pEalIbHBIX COOBITHI;
3HAKOMCTBO CO CITyYalHBIMU BEIMYMHAMU;




WHIUBHIYaTbHOW paboTHI;

- IPUHUMATH LEJT COBMECTHOM
JeSITeNbHOCTH, OPTaHH30BBIBATh U
KOOPJIMHHUPOBATh EHCTBUS 1O €€
JTOCTH)KEHHIO: COCTABIISATH ITaH ACHCTBUIM,
pacnpenensTh PoiH ¢ y9eTOM MHEHHI
YYaCTHUKOB 00CYKAaTh pe3yIbTaThl
COBMECTHOMW paboThI;

- KOOPIMHHUPOBATH U BBIIIOJIHSTH paboTy B
YCIIOBHSIX PEaNbHOT0, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aMMOJICHCTBUS;

- OCYILLECTBIIATH HO3UTUBHOE
CTpaTeTrHYecKoe MOBEACHHE B PA3THIHBIX
CUTYyalUsX, MPOSIBISITH TBOPUECTBO U
BOOOpakeHHe, ObITh HHUIIHATUBHBIM.
Osnaoenue yHugepcaibHbiMu
PecyIAMUGHbLIMU OCUCMBUAMU.

T') IpUHATHE ce0s U APYTHX JIFOMEH:

- IPUHUMATh MOTHUBBI U apT'yMEHTBI
APYTHX JIFO/ICH PH aHAJIM3€ PE3yIIbTaTOB
TESATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX
TIOZIEH Ha OIIMOKH;

- pa3BUBATH CIIOCOOHOCTH OHUMATh MHUP C
MO3HIIMH PYTOTO YeJIOBEKa

YMEHHUE IPUBOANTE IPUMEPHI TPOSIBICHUS
3aKOHa OOJBLINX YUCET B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHMIX;

- YMeTh CBOOOJTHO OTIEPUPOBATH
TIOHSITHSIMU: CTETIEHb C IIEIIBIM [TOKa3aTelIeM,
KOpEHb HAaTYPalbHOU CTETIEHH, CTENICHb C
pauroHANbHBIM IIOKa3aTeNeM, CTEIICHb C
JIEHCTBUTEIHHBIM (BEIIECTBEHHBIM)
noKasareJsiem, Jorapudm ducna, CHHYC,
KOCHHYC ¥ TaHT€HC IPOU3BOJIBHOTO YHCIIA;
- YMeTb CBOOOJHO OIIEpHUPOBATH
MOHATUSAMU: TpapuK GyHKIHUU, OOpaTHAS
(hyHKIHS, KOMITO3UITUS (QYHKITHHA, THHEHHAS
(yHKUus, KBagpaTHuHas QyHKIHS,
CTeNeHHAasl (PYHKLHS C LEJIBIM TIOKa3aTeNeM,
TPUTOHOMETpHUUECKHE (DYHKIIMH, 0OpaTHBIC
TPUTOHOMETPHUECKHE (DYHKIINH,
NoKa3aTresibHasl U JIorapupMuyecKast
(hyHKIHH; YMETh CTPOUTH TpapuKu
(yHKIUH, BBIMOIHATH TPeoOpa3oBaHUs
rpa¢uKoB (HyHKINH;

- YMETb UCTIOJIb30BaTh Tpaduku GyHKIUI
IUTSL U3yUYECHUS IPOLIECCOB M 3aBUCMOCTEH
IPU PEeIIeHUH 33434 U3 APYTUX YIeOHbBIX
NPEAMETOB U U3 PeabHOM )KU3HU; BEIPAKATh
(hopMyTaMu 3aBHCUMOCTH MEXKIY
BEJINUMHAMU;

- cBOOO/IHO ONIEPUPOBATH MOHATHIMU:
YETHOCTh (PYHKIMH, IEPUOANIHOCTD
(yHKIIWH, OTPaHUYEHHOCTD (QYHKIIUH,
MOHOTOHHOCTBH (DYHKIIHH, SKCTPEMYM
¢yHKUMHM, HanOoJbIlICe U HAUMEHBLIEE
3Ha4eHus QYHKIUHU Ha IPOMEXYTKE; YMETh
NPOBOANTH HCCIE0BaHUE (PYHKIUH;

- YMETb HCIOJIb30BaTh CBONCTBA H rpaduKn
(GyHKUME 11 pelieHus ypaBHeHUH,
HEpaBeHCTB U 3a7jay ¢ HapaMeTpaMu;
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH
MHO>XECTBA PELICHUI YpaBHEHUM,
HEPaBEHCTB U X CUCTEM

OK 05. OcyuiecTBisTh
YCTHYIO U INCEMEHHYIO
KOMMYHI/IKaHI/IIO Ha
rOCYJapCTBEHHOM
s3e1Ke Poccuiickoi
denepanuu ¢ y4eToM
0ocoOeHHOCTEH
COLIMAJILHOrO U
KYJIBTYPHOI'O
KOHTEKCTA

B obracmu sacmemuueckoco éocnumanus:
- 3CTETUYECKOE OTHOILIEHUE K MUPY,
BKJIIOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYIa
1 O0IIECTBEHHBIX OTHOIICHUIA;

- CIIOCOOHOCTH BOCITPUHUMATh Pa3JIUIHbIC
BH/JIbI HICKYCCTBA, TPAIUIIMUA U TBOPYECTBO
CBOETO H JPYT'MX HAPOJOB, OIYIIATh
SMOIMOHAFHOE BO3/ICHCTBUE NCKYCCTBA;
- yOXKIEHHOCTh B 3HAYMMOCTH JIS
JUYHOCTH 1 00IIECTBA OTEUESCTBEHHOTO U
MHPOBOT'0 MCKYCCTBA, STHUUECKUX
KYJBTYPHBIX TPAIAUIUNA U HAPOTHOTO
TBOPUECTRA,

- TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX
BHJIaX UCKYCCTBAa, CTPEMJICHHUE MPOSIBJIATH
KauyecTBa TBOPUYECKOW JTMYHOCTH.
Osnadenue yHugepcatbHuIMU

- YMETH OIIEPUPOBATH MTOHATUSAMU: CPEAHEE
apumeTniecKoe, MeIuaHa, HaubobIIee 1
HavMEHbIIIee 3HAYCHUS, pa3Max,
JCTIEPCHS], CTAHJJAPTHOE OTKIIOHEHHE
YHCIIOBOTO HabOpa; yMEeHUE U3BJIEKATh,
HUHTEPIPETUPOBATh HH(OpMAIIHIO,
NPE/ICTABICHHYIO B TAOIUIIAX, HA
JuarpaMmax, rpaukax, OTpaskKarolryro
CBOWCTBA PeaJIbHBIX MPOIECCOB U SBICHUIA;
NPEACTABIATH HH(YOPMAIIUIO C TTOMOIIBIO
Ta0JIUI] ¥ UarpaMM; UCCIICIOBATh
CTaTUCTUYECKUE JIJAHHBIE, B TOM YHCIIE C
NpUMEHEHUEM TpaQUUeCKHX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPHPOBATH MOHITUSIMHU: TOUKA,
npsiMasi, IIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA yToJ, CKPELIMBAIOIINECs
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KOMMYHUKAMUBHBIMU OCLICIBUSIMU.

a) oOIIeHne: - OCYIIECTBISATh
KOMMYHHUKAIIUU BO Bcex cepax KHU3HH;
- pacro3HaBaTh HeBEpOAIbHBIC CPEACTBA
0OILEeHNSsI, TOHUMATEH 3HAUCHUE
COIMATIbHBIX 3HAKOB, PACTIO3HABATh
MPEINOCHUIKH KOHMIUKTHBIX CUTYaIMi 1
CMSITYaTh KOH(IJIUKTBL;

- Pa3BEPHYTO H JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PCHHS C UCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB

IpsIMBIE, NAPAILIEIBHOCTD U
MEPIEHANKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YTOJI
MEXAY IMPSIMOU U IIJIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSIMU, PACCTOSIHUAE OT TOYKU
JI0 IIIOCKOCTH, PACCTOSHUAE MEXKITY
MPSIMBIMH, PACCTOSTHUE MEKITY
IJIOCKOCTSIMH;

- YMETh UCIIOIB30BaTh MIPH PELICHUH 3a7a4
U3y4YCHHBIEC (aKTHl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLICHUBATH Pa3MeEpPhI
00BEKTOB OKPY>KaIOIIEro MUpa

OK 06. IIposiBnaTs
Ipa)IaHCKO-
MaTPUOTUYECKYIO
TIO3UIIHIO,
JIEMOHCTPHUPOBATh
0CO3HAaHHOE ITOBEICHUE
Ha OCHOBE
TPaJUIIUOHHBIX
0011IIeYeI0BEUeCKIX
IICHHOCTEH, B TOM
YHUCJIE C YYETOM
TapMOHM3AIUH
MEKHAIIMOHATBHBIX H
MEKPEIUTUO3HBIX
OTHOIIICHUH,
NPUMEHSThH CTaHAAPThI
AHTUKOPPYILIUOHHOTO
MOBEICHUS

- 0CO3HaHUE 00YYaIOLIMMUCS POCCUICKON
IPaXIaHCKOW MACHTUYHOCTH;

- LIEJICHANIPABICHHOE PA3BUTHUE
BHYTpPEHHEH MO3UIINUY IMYHOCTH Ha OCHOBE
JYXOBHO- HPDaBCTBEHHBIX IIEHHOCTEH
HapozoB Poccuiickoit @enepariuu,
HMCTOPUYECKUX W HAIIOHAIBHO-
KYJIFTYPHBIX Tpaauluid, popMupoBaHue
CHCTEMBI 3HAYMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MUPOBO33PEHHUA,
MIPaBOCO3HAHMSI, IKOJIOTHIECKON
KYJIBTYPBI, CHOCOOHOCTH CTaBUTbH LIEJIU U
CTPOWTD KU3HEHHbIE MJIaHbI.

B vacTu rpaskaaHCKOr0 BOCIUTAHUSL:

- OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX
npaB 1 00513aHHOCTEH, yBa)KCHUE 3aKOHA U
MPaBOIOPSIKA; -IPUHATHE TPAAULUOHHBIX
HaIlMOHAJbHBIX, O0IIEYETIOBEYECKUX
TYMaHUCTHYECKUX U IEMOKPATUIECKHUX
LIEHHOCTEI;

- TOTOBHOCTb IPOTUBOCTOSATH UICOIOTUU
JKCTPEMH3Ma, HAIIMOHAIIN3MA,
KceHO(hoOuH, AUCKPUMUHALINY TIO
COLIMATIbHBIM, PEJIMTHO3HBIM, PACOBBIM,
HallMOHAJbHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO
JEeSTENBHOCTh B MHTEPECAX IPAXKAAHCKOTO
oOmiecTBa, y4acTBOBAaTh B
caMOYIIpaBJIeHUH B 0011e00pa30BaTebHON
OpTaHU3aLMHU U JETCKO-IOHOIIECKUX
OpraHM3aLMX;

- YMEHHE B3aMOJICHCTBOBATH C
COLIMAbHBIMU UHCTUTYTaMH B
COOTBETCTBHU C UX QYHKIHUSIMHU U
Ha3Ha4YeHHEM;

- TOTOBHOCTH K TYMaHUTapHOU 1
BOJIOHTEPCKOM EATENBLHOCTH.

B wactu maTpuoTHYECKOTr0 BOCITUTAHUS:

- ¢(hOpMUPOBAHHOCTH POCCHUCKOM
IPaXIaHCKOM WAEHTHYHOCTH,
MaTPUOTH3MA, YBAXKEHHS K CBOEMY HapOy,
YyBCTBa OTBETCTBEHHOCTH Nepe PotnHoM,
TOpAOCTHU 3a CBOM Kpai, cBoto Ponuny,
CBOH SI3BIK U KYJbTYpY, IPOLLIOE U
HaCTOsIIIee MHOTOHAIIMOHAJILHOTO Hapoa

- YMETb PeIlaTh TEKCTOBBIC 334a41 Pa3HbIX
THUIIOB (B TOM YHMCJIC Ha MMPOLCHTHI, 10N U
9acTH, Ha JBWKECHUE, pabOTy, CTOUMOCTh
TOBapoOB U yCIYT, HAJIOTH, 3aJa41 U3
00J1acTH YIIpaBICHUS JIMIHBIMH H
ceMelHbIMH (PUHAHCAMM); COCTABIIATD
BBIPAKEHUS, YPAaBHEHUSI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 3aJJa4H, UCCIIEN0BATh
MOJTy4Ye€HHOE pelIeHNe U OLEHUBATh
MIPaBIOTIOA00HOCTh PE3YJIbTATOB;

- YMETH OLIEpUPOBATH MOHATHIMH:
onpeaeeHne, aKkCuoMa, TeopeMa,
CIIE/ICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHUIIBLHBIE
(hopMyIIMpOBKH; YMETh (DOPMYIIUPOBATH
00paTHOE U MTPOTHBOIIOIOXKHOE
YTBEPXKIAEHNUE, IPUBOIUTE IIPUMEPEI K
KOHTPIPUMEPBI, UCIIOJIL30BaTh METO
MaTeMaTUYeCKON UHIYKLIHUH, TPOBOIUTH
JTIOKa3aTeNbHBIC PACCYKICHUS TIPH PEIICHIH
3a]a4, OLIEHUBATh JIOTHYECKYIO
MPaBUILHOCTD PACCYKICHUIA;

- yMeTb CBOOOJHO ONIEPHPOBATH
MOHATUSMU: NIOCIIEOBATENIbHOCTD,
apupMeTHIecKas Iporpeccus,
reoMeTpuyeckas nporpeccusi, 0eCKOHEYHO
yOBIBaIOIIas reOMeTpUYecKast IPOrPecCus;
YMETB 331aBaTh [IOCJIEI0OBATEIBHOCTH, B TOM
YHUCJIE C IOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
- YMETh BBIOUPATH MOAXOISIIHA METO TS
peuieHud 3aga4m, IOHUMaHNUE 3HAYMMOCTHU
MaTE€MaTUKU B U3yUYEHUU IPUPOJHBIX T
0O0IIIeCTBEHHBIX MPOIIECCOB U SBIICHHIA;
YMETh paclo3HaBaTh MPOSIBIEHUE 3aKOHOB
MaTEeMaTUKH B UCKYCCTBE, YMETh IPUBOJIUTH
MIPUMEPHI MATEMATHUYECKUX OTKPBITUI
POCCUIMCKON U MUPOBOI MaTEMaTHYECKOM
HayKU
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Poccum;

- IEHHOCTHOE OTHOIIIEHUE K
TOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IPUPOJTHOMY HACTIEAHIO,
MaMsATHUKAM, TPaAuIusIM Hapo1oB Poccun,
JnocTmkeHnsM Poccnn B Hayke, ICKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYIIE;

- uJeiHas yOSKICHHOCTh, TOTOBHOCTh K
ciyxeHuto u 3amute OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CYAh0Y.
Yuueepcanvhule yuebnwvie oeticmaus
(pezynsimusHvle, NOZHABAMETIbHbIE,
KOMMYHUKAMUBHbIE):

- CITOCOOHOCTH WX UCIIOJIE30BAHMS B
MI03HABATENHHOM U COITMAILHOMN MTPaKTUKE,
TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHAPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM JAeSITEeIBbHOCTH, OpPraHU3aIUN
y4e0HOT0 COTPYTHHYECTBA C
MeAarorHIeCKUMHU PabOTHUKAMU H
CBEPCTHUKAMU, K y9aCTHIO B IIOCTPOCHUU
WHAMBUTyaJIbHOW 00pa30BaTenbHON
TPaeKTOPHH;

- OBJIQJICHHE HAaBBIKAMH YIeOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHON U
COLIMAIBHOM IeATENTFHOCTH

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>Kalolei cpessl,
pecypcocOepekeHHro,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KIIMMarTa,
MPUHLUIIBL
OEepeKITUBOTO
MPOU3BO/JICTBA,

3 PeKTHBHO
JIeICTBOBAaTh B
Ype3BbIYANHBIX
CUTYaIHAX

- HAJIMYHE MOTUBAIUHN K OOYUYCHHIO U
JUYHOCTHOMY Pa3BUTHIO;

B o0nactu IeHHOCTH HAYYHOT'O TTO3HAHUS:
- ¢(hOpMUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAYKHU U OOIIIECTBEHHOM
MPaKTHKH, OCHOBAHHOI'O Ha JTHAJIOTe
KyJIbTYp, CHOCOOCTBYFOIIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOW U
YUTaTEIhCKON KYJIbTYPBI KaK CpE/ICTBa
B3aMMOJICHCTBHUS MEXK/Y JTFOJBMU U
MO3HAHMS MUPA;

- OCO3HAHUE LICHHOCTU HAy4YHOU
JeSITeTbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MIPOEKTHYIO M UCCIIEIOBATEIHCKYIO
JCSTEILHOCTh MHIUBUIYaAJILHO U B TPYIIIIE.
OgnanieHne YHUBEPCAITBHBIME YISOHBIMU
MMO3HABATEJIbHBIMHU JTEHCTBUSIMU:

6a306bie UCCIe008AMENbCKUE OCUCBUSL:

- BJIaJICTh HABBIKAMHU Y4eOHO-
HCCIIEIOBATENbCKON U IPOEKTHOMN
NeSITeTbHOCTH, HABBIKAMH Pa3pelIeHHS
pooIIeM;

- CIIOCOOHOCTH Y TOTOBHOCTD K
CaMOCTOSTEIPHOMY IIOMCKY METOJIOB
pelIeHus MPaKTUYCCKUX 3a71ad,
MPUMEHEHUIO PAa3INYHBIX METOJIOB
MMO3HAHUS;

- OBJIaJICHHME BUIAMM JESTEILHOCTH 110
MOJIyYEHUIO HOBOTO 3HAHMSI, €TI0

- YMETh OTICpUPOBATh MOHATHAMH: (PYHKITHS,
HenpepbIBHAS (QYHKIIHS, TIPOU3BOIHAS,
nepBooOpa3Hasi, OnpeAeICHHBIN HHTErPaT,
YMETh HaXOAWTh TPOU3BOIHEIC
3JIEMEHTAPHBIX (DYHKIIHHA, UCITONB3Y S
CIIpaBOYHEIC MaTepUaIbl; UCCIEI0BATh B
MPOCTEHUINNX CITy4asx (PYHKIIUU Ha
MOHOTOHHOCTb, HAXOUTh HAMOOJIBIIINE U
HAUMECHBIIIUE 3HAUCHUS (DYHKIIUN; CTPOUTH
rpad¥Ku MHOTOWICHOB C UCIIOJB30BaHHEM
armapara MaTeMaTHYeCKOTO aHaJIH3a,;
MPUMEHSTH TIPOU3BOIHYIO MPH PEIICHUN
3a/1a4 Ha JIBYDKEHUE; PEIIaTh MPaKTUKO-
OpHEHTHPOBAHHBIE 33]]a91 Ha HANOOJBIINE H
HauMEHbIIINE 3HAUYCHHUS, Ha HAaX0XKICHHE
MyTH, CKOPOCTU U YCKOPEHUS;

- YMETh ONIEPUPOBATEH OHITHIMHU:
JIBUKCHUE B TIPOCTPAHCTBE, OJ00HBIC
(burypsl B IPOCTPAHCTBE; UCIIOIb30BATh
OTHOLIEHUE IJIOMIA/IeH MOBEPXHOCTEH U
00beMOB TIOZIOOHBIX (QUTYP MIPH PEIICHAN
3aja4;

- YMETh BBIUUCIISITh TEOMETPUICCKUC
BEJIMYMHBI (JJIMHA, YTOJI, IUIOIIA b, 00BEM,
IUIOIIAAb TOBEPXHOCTH ), UCTIOIB3YS
H3y4YeHHBIC (DOPMYITBI K METOIBI
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WHTEpIIPETALNH, TPEOOPa30BaHUIO U
NPUMEHEHUIO B PA3INYHBIX YYEOHBIX
CUTYyaluAx, B TOM YHCJIC IIPU CO3JJaHNN
y‘Ie6HI)IX " COIMAJIBHBIX ITPOCKTOB;

- (hopmupoBaHHE HAYIHOTO TUIIA
MBILICHHS, BIIaJICHUE HAYYHOH
TEPMHHOJIOTUEH, KITFOYEBBIMH ITOHATHIMH
U METOJIAMU;

- OCYILECTBIIATH IIeI€HAIPaBICHHBII
TIOMCK MEPEHOCa CPEACTB U CIIOCOO0B
JelicTBYS B TPO(ecCHOHATBHYIO Cpeay

2. CTPYKTYPA U COIAEPKAHUE YYEBHOM JUCHHUITIJIMHBI
2.1. O6beM yueOHOM TUCHUILJIMHBI U BU/IbI Y4eOHOH padoThI

Buna yueOHoii padoTbl

O0BeM B yacax

O0bem 00pa3oBaTeILHON MPOrpaMMbl Y4e€OHOM TMCUMILTHHBI 314
BT. 4..

TEOPETHUECKOE 00yUCHHE 206
IIPAKTUYECKHE 3aHATHS 98
KOHCYJIbTallu! 2
MIPOMEXKYTOYHAS ATTECTAIIUS:

1 cemecTp — 3a4eT ¢ OIIEHKOW; 2

2 ceMecTp — IK3aMeH 6
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2.2. TemaTu4eckuii JIAH M coJep:KaHue y4eOHOI TUCHHMIINHBI

Koapbl
Oo0neMm, ak.u. KOMIIETEH M,
¢popmupoBanuio
HaunMeHoBaHue pa3aesioB U KOTOPBIX
Tem Conepxanune yueOHOro MmaTepuaia u popMbl OpraHU3anuu AeATeILHOCTH 00y YA HINXCS CIoCco0CTBYET
3JIEMEHT
NporpaMmbl
1 2 3 4
Pasnen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Tema 1.1. Conep:xanue yueOHOro Mmarepraja (KOMOMHUPOBAHHOE 3aHATHE) 2 OK 01, OK 02,
Llens 1 3agaun MaTEMAaTHKH Ienp 1 3a7a4n MaTEeMaTHUKH IPU OCBOCHUH CIEIIHATLHOCTH. OK 03, OK 04,
MIPU OCBOCHUH ba3oBbie 3HaHUS U yMEHHS IO MaTeMaTHUKe B MPO(HEeCCUOHATBFHOM U B TTIOBCEAHEBHOM OK 05, OK 06,
crenuanbHocTy. Yucna u NEATEILHOCTH. OK 07
BBIYHCIICHUS JleicTBHSI HAJ TOJIOKUTEITLHBIMUA ¥ OTPHUIIATEIHHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMH U
JECATUIHBIMH TPOOSMHU.
JleficTBUS CO cTeEHAMU, (OPMYIIbI COKPAILICHHOTO YMHOKCHHUS
Tewma 1.2. Conep:xanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHATHE) 4
Uwucna v BEIYUCTICHUS. JleicTBHSI HAJ TTOJIOKUTETHFHBIMU M OTPULIATEIFHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U
Buipaxxenus u JECATUIHBIMH TPOOSIMHU.
peoOpa3oBaHUs Jle#icTBusI co cTeneHs MU, GOPMYITBI COKPANEHHOTO YMHOKCHUS
Tema 1.3. Conep:xanue yueOHOro Mmarepuasia 4
['eomeTpus Ha MIOCKOCTH. Bunbl miockux GUTyp U UX TUIOIMIAIb.
[IponieHTHBIE BEIYUCIEHUS. ITpocTeie mpOIEHTHI, pa3HbIe CIOCOOBI UX BhIYKCIEHUS. CI0KHBIE MPOLIEHTHI
B TOM 4Hc/Ie NTPaKTHYECKUX 3aHATHI 2
Hpogeccuonanvruo-opuenmuposannoe cooepiricanue 2
[TpocTrie U crokHBIC TPOLICHTHI. [IpOIIeHTHBIE BBIYHUCICHUS B IPO(HECCHOHATLHBIX
3amavgax
Tema 1.4. Conep:kanue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 4
VYpaBHEHUS U HEPABEHCTBA. Jluneiinble, KBajpaTHbIC, IPOOHO-THHEWHbBIC YpaBHEHHS U HEpaBEeHCTBA. [ eoMeTpust Ha
Pemenue 3amau IUIOCKOCTH
Tema 1.5. Conep:xkaHue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 4
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CucremMbl ypaBHEHUH U

Crioco0bl pelieHus: CUCTEM JTUHEHHBIX ypaBHeHUH. [lonstus: matpuna 2x2 u 3x3,

HEPaBEHCTB onpenenuTenb Matpullbl. Meton I'aycca. CucteMbl HEMMHEWHBIX YpaBHEHU. CHUCTEMBI
HEPaBEHCTB
Tema 1.6. Coaeprxanue yueOHOro Mmarepuaja (IpakTH4ecKoe 3aHsITHe) 4
Bxo1HOM KOHTPOJIb Brruucnenus u nmpeobpa3oBaHus. Y paBHEHHUS M HEpaBEHCTBA. [ eoMeTpust Ha TIIOCKOCTH.
KonTponbHas pabota
Pa3znen 2. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 22
Tema 2.1. Coaep:kaHue yueOHOro MatepuaJja (KOMOMHUPOBAHHOE 3aHSITHE) 4 OK 01, OK 03,
OCHOBHbBIC HOHATHUS [Ipenmet crepeomeTpru. OCHOBHBIC TTOHATHS (TOYKA, MPSIMasi, ITIOCKOCTb, OK 04, OK 07
CTEPEOMETPUHU. npoctpancTBO). OCHOBHBIE aKCUOMBI cTepeomeTpui. [lepecekaroniuecs, napanienbHbIe
Pacnionosxxenue npsiMpIx u U CKpenuBaromuecs npsiMoie. [Ipu3Hak v CBONCTBO CKPEIIMBAIOLIUXCS IPSIMbIX.
IJIOCKOCTEH OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPBI
Tema 2.2. Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE) 4
[TapamiensHOCTh PSMBIX, [Tapannenbuble mnpsmMas W 1wiockocTh.  Ompenenenue. Ilpusnak. CaoiictBa  (C
MPSIMOH M TUTOCKOCTH, JTOKa3aTEIbCTBOM).
IUIOCKOCTEH [TapamnensHble iockocTu. Onpenenenune. [Ipu3nak. CBoicTBa (C JOKA3aTEIILCTBOM).
Terpasap u ero anemenTsl. [lapamienenunesn u ero saeMeHTsl. CBOMCTBA
MTPOTHBOIIOJIOKHBIX TPaHEH U AuaroHasiei nmapamuienenumnena. [loctpoeHune cedeHmid.
Pemrenue 3amau
Tewma 2.3. Conep:xanue yueOHOro marepuajia (KOMOMHUPOBAHHOE 3aHATHE) 4
[lepneHauKyIAPHOCTH [lepnienaukynspusie  npsmbie. [lapamuienbHbple  TOpsMbIe, TMEPIEHIUKYJSIPHBIE K
NPSAMBIX, TPIMOU U IIOCKOCTH. [IpU3HaK nepneHauKyJJIIpHOCTH MPSAMOU U INTOCKOCTH. J[0Ka3aTenbCTBO.
TJIOCKOCTH, TIOCKOCTEHN [lepnenmukynssp u  HawioHHas. [lepnenaukynspHple  TIOcKocTH.  [Ipu3Hak
MePIEHIUKYIAPHOCTH TUIOCKOCTEH. Jl0Ka3aTeabCcTBO.
PaccrosiHust B mpocTpaHCTBE
Tema 2.4. Conep:xkaHue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 2
Teopema o Tpex Teopema o Tpex neprneHauKyaspax. JlokazaTeabcTBO. Yo Mexay IpssMor 1
MEePHEHIUKYIISIPAX IJIOCKOCTBIO. YTOJI MEX]TY MIIOCKOCTSAMU
Tema 2.5. Coaep:kanue yueOHOro MaTepuasia 4
IIpsimMbIe ¥ IITOCKOCTH B Axcuomesl ctepeomeTpun. [leprneHANKYISIPHOCTD NPSIMOM M INIOCKOCTH, MapaJIeIbHOCTh
MPAKTUYECKUX 3a]1a4ax JBYX MIPSIMBIX, IEPIICHAUKYJISIPHBIX TIIOCKOCTH, TEPIEHANKYIISIPHOCTD TUIOCKOCTEH
B ToM 4yHciie mpaKTUYeCKUX 3aHATHI 2
Ipogeccuonanvro-opuenmuposanmnoe cooepircanue 2

Pemenue npakTHKko-OpHEHTUPOBAHHBIX 3a7a4
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Tema 2.6. Conep:xanue yueOHOT0o MaTepuaja (MpakTHYeCKOe 3aHATHE) 4
Pemenue 3anau. [Ipsimeie n Pacnonoskenue npsiMbIX ¥ IIJIOCKOCTEN B MpOCTpaHCTBE. [lepneHauKyIapHOCTD U
IJIOCKOCTH B IIPOCTPAHCTBE. | MapaJUICIbHOCTD MPSAMBIX U IIIOCKOCTEN. CKpelMBatOIIUECs IPsIMbIE
KonTponbnas paborta
Pa3znen 3. KoopauHaThl M BEKTOPbI 12
Tema 3.1. Coaepixanue yueOHOro Marepuasa (KOMOMHUPOBAHHOE 3aHSITHE) 2 OK 02, OK 03, OK
JlexapToBbI KOOPIMHATHI B JlexapToBbl KOOpJAMHATHI B ITpocTpaHcTBe. IIpocTeiiiue 3a1aun B KOOpAMHATAX. 04, OK 07
npocTtpaHcTBe. PaccTosiHue Paccrosiane Mexnay AByMs TOUKaMH, KOOPJUHATHI CEPEIUHBI OTPE3KA
Mexay Toukamu. KoopamHatet
CepeMHbI OTpe3Ka
Tewma 3.2. Conep:kanue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 4
BexTopsl B pocTpaHCTBeE. BexTops!l B npocTpancTBe. Cl10KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA
YTroa Mexy BEKTOpamH. gucno. Kommianapueie BekTopsl. CkansipHOe Ipou3BeIeHuEe BEKTOpOB. Pa3noxenue
CkanspHoe pou3BeieHNE BEKTOpa 0 TPEM HEKOMILIAHAPHBIM BeKTOopaM. KoopimHaThl BEKTOpa, CKalIsIpHOE
BEKTOPOB IIPOM3BEIEHNE BEKTOPOB B KOOPJIMHATAX, YTOJl MEKIY BEKTOPAaMH, YTOJ MEKIY MPSIMOit
U TUIOCKOCTBIO, YTOJ1 MEXKAY IUIOCKOCTSMU. Y paBHEHHE IIJIOCKOCTU. [ 'eoMeTpruiecKuii
CMBICJI OTIPEICITUTEIIS 2X2
Tewma 3.3. Conep:xxanue yueOHOro MmaTtepuaja (IpaKkTHYeCKOe 3aHATHE) 2
[Ipaktuko- Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
OpUEHTHPOBaHHBIC 3a1aun Ha | KoopanHaTHas miiockocTs. BerunciaeHne paccTosiHUM 1 IIT0Iaei Ha MII0CKOCTH.
KOOPJIMHATHOM TJIOIIA N KonnuecTBeHHBIE pacueTsl
Tema 3.4. Coaepixanue yueOHOro Mmarepuaja (IpakTu4ecKoe 3aHsITHE) 4
Koopaunatsl ¥ BEKTOPBL. JlekapTOBBI KOOPJIMHATHI B TPOCTpAaHCTBE. BekTopkl B ipocTpancTBe. CloXeHUE U
Pemenue 3anay. BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciio. KoMIiaHapHbIe BEKTOPBI.
CkansipHOe pou3Be/ieHHne BEKTOPOB. Pa3ioxeHne BeKTopa NOTpeM HEKOMILJIaHAPHBIM
BekTopam. [Ipocreiimue 3anaun B koopanHaTax. KoopauHaThl BEKTOpA, pacCTOSIHUE
MEX/1y TOUKaMH, KOOPAUHATHI CEpeIMHbI OTpe3Ka, CKaJIsIPHOE MPOU3BECHHE BEKTOPOB
B KOOpJMHATAX, YIOJ MEKIY BEKTOPaMHM, YTroJl MEXAy NPSIMOI U MJIOCKOCTBIO, YToJl
MEX/1y MIIOCKOCTSIMH
KonTponbaas pabora
Paszngen 4. OcHoBbI TPUTOHOMeTpHHU. TpUroHOMeTprUYecKre PyHKIMHU 40
Tema 4.1. Conep:xaHue ydeOHOro MaTepraja (KOMOMHUPOBAHHOE 3aHATHE) 4 OK 01, OK 02,
Tpuronomerpuyeckue Panuannas mepa yrina. [1IoBopoT Touku BOKpYr Hayasia koopauHat. OnpeaeneHue OK 03, OK 04,
(YHKIIUU TPOU3BOIBLHOTO CHUHYyCa, KOCHHYCA, TAHT€HCA U KOTAHI'€HCa. 3HAKKU CHHYCa, KOCUHYCAa, TAHI'€HCa U OK 05, OK 06,
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yria, ynicia. Pannannas u
rpajaycHasi Mepa yria

KOTAHI'CHCA 110 YCTBCPTAM. 3aBHCHMOCTD MCXKAY CUHYCOM, KOCUHYCOM, TAH'CHCOM U
KOTAaHI'CHCOM OJJHOI'O M TOI'O XK€ yIJIa

Tema 4.2. Conep:kanue yueOHOro MmarepuaJja (MpakTHYeCKoe 3aHsITHE)

OcHoBHbIE Tpuronomerpuueckue Toxxaectsa. [lpeodpa3oBanHus NpOCTEHIINX TPUTOHOMETPUIECKUX
TPUTOHOMETPUUYECKHE BbIpakeHUH. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB v U - v . DOopMyJIbI
ToxkaecTBa. opmybt IIPUBECHUS

IIPUBECHUS

Tema 4.3. Coaeprxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHSTHE)

CuHyc, KOCHHYC, TAHI'€HC
CYMMBI U Pa3HOCTHU JIBYX
yraoB. CHHYC ¥ KOCHHYC
JBOMHOTO yriia. DopMyIibl
IIOJIOBUHHOTO yIJia

CymMa 1 pa3HOCTb cuHycoB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. ®opMyiel moJoBUHHOTO yria. [IpeoOpa3oBaHus CyMMbI
TPUTOHOMETPUUECKUX (QYHKIIMI B IPOU3BEACHHUE U IPOU3BE/ICHUS B CYMMY.
BripakeHne TpUroHoMeTpuyeckix (pyHKIUI yepe3 TaHreHC MOJIOBUHHOTO apryMEHTa.
[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKIX BbIPAXKEHUI

Tema 4.4.
@DyHKIMHU, UX CBOKCTBA.
CrniocoObl 3a1aHUs QYHKIMHA

Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE)
O6acThb OTpPEIEIICHUS M MHOKECTBO 3HaYeHHH QYHKIHHA. YETHOCTh, HEYETHOCTH,
nepuoArndHOCTh pyHkumi. CriocoOsl 3a1anust GyHKIUI

Tema 4.5.
Tpuronomerpuyeckue
(GyHKIMH, UX CBOICTBA U
rpaduku

Conep:kanue y4eOHOro MaTepuaJia

O6nacTh onpeeieHus 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPHUECKUX (PYHKIIHUA.
YETHOCTh, HEYETHOCTh, IEPHOIUYHOCTH TPUTOHOMETPHIECKUX (DYHKIIUIA.
CaoiicTBa ¥ rpaduku GYHKIMH Yy =COS X, Y =SIN X, y=tg X, y = ctg X

B TOoM unc/ie npakTHYECKUX 3aHATHH

CxxaTue u pacTskeHHe rpaduKoB TPUTOHOMETPUUYECKUX (PYHKIHIA.
[TpeobpazoBanue rpaukOB TPUTOHOMETPUUECKUX (HYHKIIAN

Tema 4.6.

Ornricanue npon3BOICTBEHHBIX
IIPOLIECCOB € MTOMOLIBIO
rpadukoB QyHKIUN

Coaeprxanue y4eOHOro MaTepuaja (IpakTu4ecKoe 3aHsITHe)
Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUECKUX (DYHKIMN B TPOPECCHOHATBHBIX 3aa4ax

Tema 4.7.
OOparHsbie
TPUTOHOMETPUYECKUE (PYHKIIHN

Conep:kanue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSITHE)
O6patHbie Tpuronomerpudeckue Gpynkuuu. Mx cBoiicta u rpaguxu

Tewma 4.8.
Tpuronomerpudeckue
YPaBHEHUS U HEPABEHCTBA

Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE)

VYpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPABHEHHIM OCHOBHBIX TUIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKUE
YPaBHEHUs, CBOASALIMECS K KBaAPATHBIM, PEIIAEMBIE PA3JI0KEHUEM Ha MHOKHUTEIIH,

OK 07
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OJHOPOJHBIC. HpOCTCﬁMHC TPUTOHOMETPHUYCCKHNEC HCPABCHCTBA

Tema 4.9. Coaeprxanue y4eOHOro marepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2

Cucremsl TpuroHoMerpuueckux| CHCTEMBI MPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHUI

ypaBHEHUM

Tewma 4.10. Conep:xxaHue yueOHOT0 MaTepuaja (MpaKTHYeCKOe 3aHSITHE) 4

Pemenue 3agau. OCHOBBI [IpeoOpa3oBaHue TPUTOHOMETPUUIECKHX BhIpaXKEHUH. PelieHne TpuroHoMeTpu4eckux

TPUTOHOMETPHUHU. YpaBHEHHMH U HEPABEHCTB B TOM YHCIIE C MCITOJIb30BAaHHEM CBOWCTB (DYHKIIUH

Tpuronomerpuyeckue KonTponbnas pabora

GbyHKIMN

Paszpnea 5. KommiekcHblie yncia 8

Tema 5.1. Conep:xanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHATHE) 4 OK 01, OK 02,

KommiekcHeie uncina [Tonsarue komiuiekcHoro yncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apTyMEHT OK 03, OK 04,
KOMILTIEKCHOTO unciia. @opma 3amucu KOMIUIEKCHOTO YKcia (TeOMeTprudecKas, OK 05, OK 07.
TPUTOHOMETpHYECKasl, anredpanyeckas). ApupmMeTndecKre JeCTBUS C KOMIUIEKCHBIMU
YHCIaMH

Tema 5.2. Coaeprxanue y4eOHOro marepuaja (IpakTH4YecKoe 3aHsTHE) 4

[IpuMeHeHre KOMIUIEKCHBIX | BBIMOTHEHHE pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHcen. [IpuMepbl ncnonp30BaHus

qHcel KOMIUIEKCHBIX UHCE

Paznen 6. IIpousBognasi GyHKIMM, ee NPUMeEHEHHE 40

Tema 6.1. Coaeprxanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHSATHE) 4 OK 01, OK 02,

[ToHsiTHE TPOU3BOAHOM. OmnpeneneHre YMCIOBOM MOCIEA0BATEIIBHOCTH U CIIOCOOBI e¢ 3aaanus. CBolcTBa OK 03, OK 04,
YUCIOBBIX MOC/Ien0BaTeNbHOCTEN. OnpenesieHue npeaena nocjie10BaTeIbHOCTH. OK 05, OK 06,
Brruucnenue npenenos nocnepoBatensHocTel. [Ipenen GpyHKimy Ha GECKOHEYHOCTH. OK 07
[Tpenen pyukuu B Touke. [Ipupamnienue aprymenta. [Ipupamenue bynkuun. 3agadu,
MPUBOJAIINE K MMOHATHUIO POU3BOHON. OrpeienieHue Npon3BOAHON. ANropuT™
OTBICKaHHS TTPOU3BOAHOM

Tema 6.2. Coaeprxanue yueOHOro MaTepuajia (KOMOMHUPOBAHHOE 3aHATHE) 4

®opMmyJibl U IpaBUIIa ®opmyinsl nuddepennnpoBanmst. [IpaBuna quddhepeHmpoBanms

b depeHITMpoBaHus

Tema 6.3. Coaeprxanue yueOHOro Mareprasa (KOMOMHUPOBAHHOE 3aHSATHE) 4

[IpousBoaHbIe Onpenenenue cnoxxuoit GpyHkuuu. [IponsBoaHas TPUTOHOMETPHUUECKHUX (PYHKIIHIA.

TPUTOHOMETPUUYECKIX [IpownsBoaHas CI0XKHON (PYHKINH

¢byskuuit. [IponsBoaHast
CJIO’KHOH (DyHKITUH
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Tema 6.4.

[ToHsATHE O HENIPEPBIBHOCTH
dbyuknun. Mertop
WHTEPBAJIOB

Coaepixanue yueOHOro MaTepuajia (KOMOMHUPOBAHHOE 3aHATHE)

[Tonsitue HenpepwiBHOM (pyHKIMU. CBOMCTBAa HEMPEPHIBHOHN (DyHKIIUU. CBSA3b MEXKTY
HETIPEPBIBHOCTHIO U TUPPEepeHINPYyEMOCTHIO (PYHKIIUH B TOUKE. AJITOPUTM PEILICHUS
HEPAaBEHCTB METOJI0M HHTEPBAJIOB

Tema 6.5.
I'eomerpuueckuii u
(bu3nuecKuil CMbICI
TPOW3BOJHOMN

Conep:kanue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHSITHE)

['eoMeTpUYecKmii CMBICIT TPOU3BOTHOM (DYHKIIMHU — YTIIOBOM KOI(D(DHUIIMEHT KacaTelIbHOM K
rpa¢uky QyHKIIMU B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduKy QYHKIH. AJITOPUTM
COCTaBJICHUS ypaBHEHUS KacaTeabHOU K rpaduky GyHKINU y=1f(X)

Tema 6.6.

DduzndecKkuii CMBICT
MPOU3BOJAHON B
poeCCHOHANBHBIX 3a/1a4ax

Conep:xanue yueOHOro MmaTepuaja (IpakTHYeCKoe 3aHITHE)
Ilpogpeccuonansvno-opuenmuposannoe cooepicanue

dusnyeckuii (MEXaHMYECKUI) CMBICIT TIPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMmeHu t: v =S’ (t)

Tema 6.7.
MOHOTOHHOCTH QYHKIUH.
Touknu skcTpemMyma

Conep:kanue yueOHOro matepuaja (KOMOMHMPOBAHHOE 3aHSATHE)

Bospacranue u yobiBaHue (yHKIIMH, COOTBETCTBUE BO3PACTAHMUS U YOBIBAaHUS (PYHKIIUU
3HaKy Mpou3BOIHOM. [[oHSTHE MPON3BOIHON BBICIIETO MOPAJIKA, COOTBETCTBUE 3HAKA
BTOPOIi IPOU3BOTHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a1a4uu Ha
MaKCUMyM U MUHUMYM. [[OHSTHE aCUMIITOTHI, CIIOCOOBI UX OTpeIeTIeHUs. ATTOPUTM
uccnenoBaHus (PyHKIIMH U MOCTPOCHUS ee rpadrika ¢ TOMOIIbIO TPOU3BOAHOM. [IpoGHO-
TMHEHHAS YHKIUS

Tema 6.8.
UccnenoBanue GyHKImil u
MOCTPOCHUE rPaUKOB

Coaeprxanue yueOHOro MaTepuajia (IpaKkTHYeCKoe 3aHATHE)
HccnenoBanue GyHKIMKA HA MOHOTOHHOCTD M ITOCTPOEHHE TpaduKoB

Tema 6.9.
Haubonpiiee u HauMeHsbIlee
3HaYCHHE (PYHKIUU

Conep:kanue yueOHOro MmatepuaJjia (MpakTu4ecKoe 3aHsITHE)
Haxoxnenne HanOoNIbIIero U HAMMEHbIIEro 3HAaYeHUH (PYHKIIHA, TOCTPOSHUE
rpadMKOB C UCIOJIb30BAHUEM ammapaTa MAaTEMaTUYECKOTo aHaIn3a

Tema 6.10.

HaxoxneHnue onTuMajbHOrO
pe3yabpTaTa ¢ TIOMOIIBIO
MPOU3BOHON B MPAKTUUECKUX
3aJa4ax

Conep:xaHue y4eOHOro MaTepuaJjia (IpaKTHYECKOe 3aHATHE)
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue
HaumeHsbliee u Hanbosblee 3HaUYCHHE QYHKIIUA

Tema 6.11.
Pemrenne 3anau. [IponsBoiHas
(GyHKIMH, ee IpUMEHEHHe

Conep:kanue yueOHOro MmarepuaJja (IpakTuieckoe 3aHsATHe)
®opmynsl U npaBuia auddepenunpoBanusd. McenenoBanue GyHKINI ¢ TOMOIIBIO
npou3BoHON. Hanbospiee u HanMeHbIIee 3Ha4eHUs] QYHKIUH

IIpome:xxyTouHasi aTTecTanus (3a4eT ¢ OLEHKOI)
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Pa3nes 7. MHOTOrpaHHMKH U TeJIa BPALCHUSA 40
Tema 7.1. Coaeprxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 2 OK 01, OK 02,
Bepmmnel, pedpa, rpanu [Tonsitne MmHOTOTpaHHKKa. Ero anemMeHTsI: BepiuHbl, pedpa, rpanu. /J[uaronans. OK 03, OK 04,
MHOTOTpaHHUKA CeueHue. Bollykiible 1 HEBBINYKJIbIE MHOTOTPAHHUKHI OK 05, OK 06,
Tema 7.2. Conep:xaHue yueOHOro MaTepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2 OK 07
[Ipu3ma, ee cocraBnstoue, | [lonstue npusmsl. Ee ocHoBaHUs 1 60KOBBIE rpaHu. BeicoTa npusMmel. [Ipsmas u
ceyenue. [Ipamas u HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue
MPaBUJIbHAS TPU3MBI
Tema 7.3. Coaeprxanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHSATHE) 2
[Mapannenenunen, KyoO. [Tapannenenunen. CoiicTBa npsiMoyrosbHoro napamienenunena. Kyo. Ceuenue xyo0a,
Ceuenue ky0a, napajuienenumneaa
napasuiesenunesia
Tema 7.4. Conep:kanue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 2
[Mupamuna, ee COCTaBISIOIIKE, [Mupamua u e€ snementsl. Ceuenne nupamubl. [IpaBuibHas nupamuaa. Y cedeHHas
ceuenwue. IlpaBunbnas HpamMuIa
nupamuga. Y cedeHHast
nvpamua
Tema 7.5. Conep:xanue yueOHOro Mmatepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2
Bokoaast 1 mosHast moBepxHocTh| [1ormans 60KOBOI U MOIHOM TOBEPXHOCTH MPHU3MBI, TUPAMHUJIBI
MIPU3MBI, TUPaAMUbI
Tema 7.6. Coaeprxanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHSATHE) 2
Cummerpus B Kyoe, CuMMeTpHsi OTHOCUTENIBHO TOUKH, IPSIMOH, II0ckocTu. CUMMETpus B KyOe,
napajuieJenumneae, npusme, napajuiefienumnesie, npusme, nupamuie
UpaMuze
Tema 7.7. Coaeprxanue yueOHOro marepuajia (IpakTu4ecKoe 3aHsITHe) 2
[Ipumepsl cummeTpun B Ilpogheccuonanvno-opuenmuposannoe cooepicanue
npodeccun [TonsiTHe 0 cUMMETpPUH B MPOCTPAHCTBE (LIEHTPaIbHAsL, OCEBasl, 3epKaIbHas).
[Tpumepbl cHMMETpPHA B OBITY, B PO ecCHu
Tema 7.8. Conep:xxanue yueOHOro MmaTtepuaja (IpaKkTH4YecKoOe 3aHATHE) 2
[IpaBunbHbIe MHOTOrpaHHUKH | [IoHSATHE MpaBUIBHOTO MHOTOrpaHHUKa. CBOMCTBA MPaBUIIbHBIX MHOTOTPAaHHUKOB
B JKU3HU
Tema 7.9. Conep:kanue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 2

HunuHap, ero cocTaBisIOIIME.
CedeHue NUIMHIpa

Lunuuap u ero snemenTsl. Ceyenne mumHapa (apawielbHoe OCHOBAHUIO U OCH).
PasBepTKa MIMHIPA
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Tema 7.10. Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE) 4

Komnyc, ero cocrasstomue. Konyc u ero snementsl. Ceuenue koHyca (nmapauiebHoe OCHOBAHHUIO U MPOXOIAIIEE

CeueHue KoHyca yepe3 BEepIIMHY), KOHnYecKkue ceueHus. Pa3BepTka koHyca

Tema 7.11. Conep:xanue yueOHOro Mmatepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2

Vceu@HHbIi KoHyc. CeueHue Vceuennblii konyc. Ero o6pasyromias u Beicota. CeueHUe YCEUEeHHOTO KOHyca

YCEUEHHOr'0 KOHyCa

Tema 7.12. Conep:xanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHATHE) 2

Map u cdepa, ux ceueHus ap u cdepa. Bzanmuoe pacnonoxxenue cdepsl u miaockoctu. Cedenue mapa, chepbl

Tema 7.13. Coaepsxanue y4eOHOro Marepuaja (KOMOMHHPOBAHHOE 3aHATHE) 4

[TonsiTre 06 oO0beme Temna. [Tonsitre 06 o0beme Tenma. O6beM KyOa 1 IPSIMOYTOJIBHOTO mapaenenumnena. Oobem

OTtHomeHne 06eMOB MpU3MBI U IIHHApPA. OTHOLIEHHE 00beMOB OJOOHBIX Tell. ['eoMeTpudecKuil CMbICI

MOIOOHBIX TEJ OTIPEACTUTEINS 3-TO MOPSIKA

Tema 7.14. Conep:kanue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 2

O0BEMBI U TUIOIIAAN O06bembl upamMuabl ¥ KoHyca. O0bem mapa. [1momany moBepxHocTel Tel

TIOBEPXHOCTEN TEll

Tema 7.15. Coaeprxanue y4eOHOro Mmarepuaja (IpakTH4YecKoe 3aHsITHe) 4

KomOunanmu MmHOrorpanHukoB| KoMOuHAIIMY reOMETPUIECKUX TeT

Y TEJI BpaIlCHUs

Tema 7.16. Coaep:xxanue yueOHOro marepuajia (IpaKkTH4YecKoe 3aHATHE) 4

Pemenwue 3amau. OOBEeMBI 1 TUTOIIAU TIOBEPXHOCTH MHOTOT'PAHHUKOB ¥ TEJT BPAICHUS

MHororpaHHHUKH U Tena KonTponbras pabora

BpAIICHHS

Paznen 8. [lepBoodpa3nasi pyHKIMHU, €€ MPUMEHEHH e 12

Tema 8.1. Coaepsxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 2 OK 01, OK 02,

[TepBooOpasHast GyHKIHH. 3asada 0 BOCCTaHOBJICHUH 3aKOHA JBMYKEHUS IO U3BECTHOM ckopocTH. [ToHsaTHe OK 03, OK 04,

[IpaBuna HaxOXACHUS uHTEerprupoBaHus. O3HAKOMIICHHE C TOHATUEM WHTETpaja U MepBooOpa3sHoOM s OK 05, OK 06,

MEePBOOOPA3HBIX ¢bynkun y=f(x). Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOMN U €€ MTPOU3BOTHOM, OK 07.
BBIYHCIICHHUE ITEPBOOOPA3HON s JaHHOH GyHKIMH. Tadbmua dpopmMyit s
HAX0XJICHUA IepBooOpa3HbIX. M3yueHue npaBusia BEIUKMCICHHSI IEPBOOOpa3HOM

Tewma 8.2. Conep:kanue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSITHE) 2

[lnomaae KpUBOJIMHEMHOM
Tpaneuuu. Popmyna
Herorona — JleitOauna

3anauu, IPUBOIAIINE K OHSITHIO OIPEEIIEHHOTO HHTErpaa - O BBIYUCIICHUH TUIOIAN
KPUBOJIMHEWHOM Tpameluu, o nepeMeIleHnn Toukr. [IoHsTHE OnpeIeIeHHOrO

uHTerpana. I'eoMmeTpuyeckuii ¥ PU3UUIECKHI CMBICIT ONPEACICHHOT0 HHTErpasa.
®dopmyia HeroTona — JleliOHuma
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Tewma 8.3. Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2
Heonpenenennsiii u [TonsiTHE HEOTIPEAECIEHHOTO UHTErpAJIa
ONPeAEICHHBIN HHTErPaIbl
Tema 8.4. Coaeprxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 2
[Tonsartue o6 onpenenenHoM | ['eomeTpudeckuii CMBICI OTIPEICICHHOTO HHTErpajia
WHTErpae Kak IIomaan
KPUBOJIMHEWHOW Tpaneuuu
Tewma 8.5. Conep:kanue y4eOHOT0 MaTepuaJjia (MPaKTHYECKOe 3aHSTHE) 2
Onpenenennbiii untTerpan B | Ilpogheccuonansvno-opuenmuposannoe cooepicanue
YKU3HU I'eomeTpuueckuii cMbICH onpeenenHoro naterpana. ®opmyna Hetorona - Jleitbaua.

Pemenue 3ana4y Ha IpUMEHEHHE UHTETPaNa Ui BIYUCICHUS (PU3NYECKUX BETUYHH U

IUIOLIAIeH
Tema 8.6. Coaep:xanue yueOHOro marepuaja (IpaKkTHYECKOe 3aHATHE) 2
Pemienue 3aga4. [lepBoobpasnas ¢pyHkiuy, ee npuMeHenue. [IpaBuna Haxox1eHUs IEPBOOOPAZHBIX
ITepBoobOpasnas pynkuuu, ee | KonrponabHas padora
MIPUMEHEHHE
Pa3znen 9. Crenenu u kopuu. CrenenHas (pyHKuus 16
Tema 9.1. Conep:xaHue yueOHOro Mmatepuaja (KOMOMHUPOBAHHOE 3aHATHE) 6 OK 01, OK 02,
CrenenHas ¢pyHKIMS, €€ . . y = r{/; OK 03, OK 04,
cBoiictea. [TpeoGpasoBane HOI{HTI/IC KOPHSA N-Off CTENCHU 13 ICHCTBUTENLHOTO THCIIa. OyHKIMH , UX OK 05, OK 07.
BBIPAKCHEH C KOPHSIMH N-Oii cBoiicTBa U rpa¢uku. CBolicTBa KOpHS n-oi CTETICHH.
CTeIeHN [TpeoOpazoBanue UppaIOHATHHBIX BRIPAKCHUN
Tema 9.2. Conep:xanue yueOHOro Mmatepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2
CBolicTBa CTEINEHU C [TonsiTHe cTeneHu ¢ palMOHaIbHBIM MoKa3aTesneM. CTeneHHble PYHKIIMU, UX CBOWCTBA
palMoHaIbHBIM U U TpaduKu
JICWCTBUTEIIbHBIM MOKA3aTEISIMU
Tema 9.3. Conep:kanue y4eOHOTro MaTepuaJjia (MIpaKTHYECKOe 3aHSITHE) 4
Pemenue uppanyoHanbHblX | PaBHOCHMIIBHOCTB HppallMOHANIBHBIX YPaBHEHUI U HEPABEHCTB. METObI UX PEIlICHUS.
YPaBHEHUM U HEPABEHCTB Pemienue nppanyoHaabHbIX YPABHEHUI M HEPABEHCTB
Tema 9.4. Coaepsxanue y4eOHOro Matepuajia (KOMOMHHPOBAHHOE 3aHATHE) 2
CreneHu U KOpHHU. Omnpenenenue creneHHoi pyHkuuu. Vicnonap3oBaHue ee CBOMCTB IPH pEIICHUH
CrenenHasi GyHKIUS YpaBHEHU U HEPABEHCTB
Tema 9.5. Coaep:xxanue yueOHOro MmaTepuaja (IpaKTHYECKOe 3aHATHE) 2

Pemrenue 3amau

KonTtponbhas padbota




22

Pasnen 10. Iloka3areabHas pyHkuus 18 OK 01, OK 02,
Tema 10.1. Coaeprxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 4 OK 03, OK 04,
[TokazarenpHas ¢pyHKIUs, ee | CTEneHb ¢ MPOU3BOJILHBIM JICHCTBUTEIBHBIM MTOoKa3aTeaeM. OnpeieeHrue moka3aTeIbHON OK 05, OK 07.
CBOICTBA. (GbyHKIMU U ee CBOHCTBAa. 3HAKOMCTBO C MPUMEHEHHEM MOKa3aTeIbHON (QPYyHKIIUH.
Penienune nokasarenabHbIX YpaBHEHUH (PyHKIIMOHAIBHO-TpaUuYeCKUM METOAOM
Tema 10.2. Coaeprxanue yueOHOro marepuajia (IpakTu4ecKoe 3aHsiTHe) 6
ITokazarenbHble ypaBHEHMs U | PenieHue nokasarenbHbIX YPaBHEHUI METOJOM YPaBHUBAHMS [10KA3aTEIEH, METOI0OM
HEpaBEHCTBA BBEJICHUS HOBOW TIEPEMEHHOM, (yHKIIMOHATBHO-TpadUIECKUM METOI0M. Perenune
M0Ka3aTeJIbHBIX HEPABEHCTB
Tewma 10.3. Conep:xanue yueOHOro matepuaja (KOMOMHUPOBAHHOE 3aHATHE) 4
CucreMbl MOKa3aTeIbHBIX Pemenue cuctem rnokasareabHbIX YpaBHEHUIN
ypaBHEHUM
Tema 10.4. Coaep:xxanue yueOHOro Mmartepuaja (IpaKkTHYECKOe 3aHATHE) 4
Pemenue 3anau. Perienue noka3aTenbHBIX ypaBHEHUN METOJIOM ypaBHUBAHUS TIOKa3aTeleld U METO10M
[TokazarenbHas QpyHKIUS BBEJICHHUSI HOBOU nepeMeHHoi. Pelienne nokasareabHbIX HEPABEHCTB
KontponbHas pabota
Paznen 11. Jlorapugmel. Jlorapudpmuveckas GpyHkuust 26
Tema 11.1. Coaepsxanue y4eOHOro Matepuaja (KOMOMHUPOBAHHOE 3aHATHE) 4 OK 01, OK 02,
Jlorapudwm yncna. Jlorapudm uucna. JlecATHYHBIN 1 HATYpaTbHBIN JIOTapU (MBI, YHCIIO € OK 03, OK 04,
Tema 11.2. Coaepixanue yueOHOro MaTepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 4 OK 05, OK 06,
CaoiicTBa norapudmos. CgoiicTBa norapugmos. Onepanus JorapupMUpOBaHUS OK 07
Onepanyst JorapruMUpOBaHMS.
Tema 11.3. Coaeprxanue y4eOHOro MaTepuajia (KOMOMHHPOBAHHOE 3aHATHE) 4
Jlorapudmuueckas pynkuus | Jlorapudmuueckas GyHKLIuUSA U ee CBOMCTBa
U ee CBOMCTBA
Tema 11.4. Conep:xanue yueOHOro marepuaja (KOMOMHUPOBAHHOE 3aHATHE) 6
Jlorapugpmuueckue ITonsaTue norapugmuueckoro ypapHeHnus. Onepanust HOTeHIMPOBaHUSA. TpU OCHOBHBIX
ypaBHEHUS, HEPABEHCTBA METOa PeIICHHS JOrapuPMHUECKUX YpaBHEHUHN: (PYHKIIMOHATIBHO-TpapUIeCcKuid,
METOJ MOTEHIIUPOBAaHUS, METO/1 BBEJICHNsI HOBOI epeMeHHoH. Jlorapupmuueckue
HEPaBEHCTBA
Tema 11.5. Coaepsxanue y4eOHOro Matepuaja (KOMOMHHPOBAHHOE 3aHATHE) 2
Cuctemsbl lorapu(MUUYecKux | AJTOPUTM peIIeHUs CUCTEMbI ypaBHEHUH. PaBHOCHMIIBHOCTD JIorapu(hMUIECKUX
ypaBHEHUH YpaBHEHUH U HEPABEHCTB
Tema 11.6. Conep:xxanue yueOHOro Mmartepuaja (IpakTH4YecKoe 3aHATHE) 2
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Jlorapudmsl B npupoje u
TEXHUKE

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
[Ipumenenue norapudma. Jlorapudmudeckas cnupaib B mpupoze. Ee maremaTudeckue
CBOMCTBA

Tema 11.7. Coaeprxanue y4eOHOro MaTepuaja (IpakTH4YecKoe 3aHsITHe) 4
Pemenwe 3amay. Jlorapudmer. | Jlorapupmudeckas pynkuus. Pemenne npocrelmux gsorapuMuueckux ypaBHEHHUH
Jlorapudmuueckas dynkuus | KonTpoasHas padota
Pa3znen 12. MHuoxkecTBa. Ji1eMeHTHI Teopun rpagos 8
Tema 12.1. Coaeprxanue y4eOHOro marepuaja (KOMOMHUPOBAHHOE 3aHSTHE) 2 OK 01, OK 02,
MHoxecTBa [Tonsitue muoxectna. [lonmMHokecTBO. Oniepaniuv ¢ MHOKECTBAMH OK 03, OK 04,
Tema 12.2. Conep:xanue yueOHOro MmatepuaJjia (mpakTuveckoe 3aHsITHeE) 2 OK 05, OK 06,
Onepanuu ¢ MHOXECTBaMHU Ilpogheccuonanvno-opuenmuposannoe cooepricanue OK 07.
Onepanyu ¢ MHOKeCTBaMU. Perienne npukiagHbIx 3aaa4
Tema 12.3. Conep:xanue yueOHOT0o MaTepuaja (MpaKkTH4YecKoe 3aHsITHE) 2
I'padsr [Tonstre rpada. Ces3HBIN Tpad), AepeBo, MUK rpad HA IIOCKOCTH
Tema 12.4. Coaepixanue yueOHOro Mmarepuaja (IpakTu4ecKoe 3aHsTHe) 2
Pemenue 3anau. MuoxectBa. | Onepanun ¢ MHOX)ecTBaMU. OnrcaHue pealbHbIX CUTYaIMI C TOMOIIBE0 MHOYKECTB.
['padbl 1 UX npuMeHEHHE [Tpumenenue rpadoB K pelIeHUIO 3a1a4
Pa3nen 13. Dj1eMeHTbI KOMOMHATOPUKH, CTATUCTHUKY M TEOPUH BEPOSITHOCTEl 22
Tema 13.1. Conep:xaHue yueOHOro MmaTepuaja (KOMOMHUPOBAHHOE 3aHATHE) 2 OK 01, OK 02,
OCHOBHBIC ITOHATHUS [TepecTtanoBKH, pa3MeIICHHS], COUETAHUS OK 03, OK 04,
KOMOMHATOPHKH OK 05, OK 07.
Tema 13.2. Coaeprxanue y4eOHOro Matepuajia (KOMOMHHPOBAHHOE 3aHATHE) 4
Co0bbITHE, BEPOSTHOCTH CoBMeCTHBIC U HECOBMECTHBIC COOBITHI. TEOpeMBI 0 BEPOSTHOCTH CYMMBI COOBITHH.
coObITus. CrioskeHue u YcnoBHas BEPOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
YMHO>KEHHE BEPOSITHOCTEH MIPOU3BEICHUS COOBITHIA
Tema 13.3. Coaepixanue yueOHOro MaTepuasa (IpaKTHYeCcKoe 3aHATHE) 2
BepositHOCTh B Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue
npodeccnoHaTbHBIX 3a/1a4ax | OTHOCHUTEIbHASI YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUHUBOCTH.
CraTuctrdeckoe ornpeesieHne BeposITHOCTH. O1ieHKa BEpOSTHOCTH COOBITHS
Tema 13.4. Conep:xanue yueOHOro Mmarepuaja (KOMOMHUPOBAHHOE 3aHATHE) 4
JuckpeTHas cinydaitHas Buapl ciyqaitapix BenumunH. OrnipeiesieHne JUCKPETHOM ClTydailHON BEJTMYMHBL. 3aKOH
BEJINYMHA, 3aKOH €€ pacnpesenenus JUCKPETHOM ciyJyaiiHoi BenuuuHbl. Ee uncioBblie XapaKTepUCTUKH
pacnpe/eeHus
Tema 13.5. Coaep:kaHue yueOHOro MaTepuaJja (KOMOMHHUPOBAHHOE 3aHSITHE) 4
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3agaun MaTeMaTH4eCcKoi
CTATUCTUKU

Bapuanuonnslii psa. Ilonuron yactor u ructorpaMma. CTaTUCTUUECKUE XapPAKTEPUCTUKU
psna HaOJII0JaeMbIX JTAHHBIX

Tema 13.6. Coaeprxanue yueOHOro marepuaja (IpakTH4ecKoe 3aHsITHe) 2
CocraBnenue Tadmil, Ilpogheccuonanvno-opuenmuposannoe cooepicanue
JarpamMm Ha IpaKTHKe IlepBuuHas 06pabOTKa CTATUCTUYECKUX JaHHBIX. ['paduueckoe ux npencTaBieHUe.
HaxoxieHne CpeIHUX XapaKTEePUCTHK, HA0II0JaeMbIX JJaHHBIX
Tewma 13.7. Conep:kanue y4eOHOro MaTepuaJjia (MIpaKTHYECKOe 3aHSATHE) 4
OneMeHTbl KOMOMHATOPUKH, | DJIeMeHThl KOMOMHAaTOpuKU. CoObITHE, BEPOATHOCThH COOBITUS. ClIOKEHHE U
CTaTHUCTUKH U TEOPUU YMHOKEHUE BEPOSITHOCTEN
BEPOSTHOCTEN KonTponsHas padoTa
Pa3nen 14. YpaBHeHHs1 M1 HEPABEHCTBA 20
Tewma 14.1. Coaepxanue yueOHOro Mmareprasa (KOMOMHUPOBAHHOE 3aHSATHE) 4 OK 01, OK 02,
PaBHOCHIBHOCTB ypaBHEHUH | PaBHOCHIBHOCTH ypaBHEHUH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI OK 03, OK 04,
u HepaBeHCTB. OOmme PaBHOCWIIBHBIX ITEPEX0/iax B ypaBHEHHIX U HepaBeHcTBaxX. OOIIe METO/bl PEeLIeHUs OK 05, OK 06,
METO/bI PELICHUSA YpaBHEHMM: MIEPEX0/1 OT PaBEHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB IS OK 07.
MOHOTOHHBIX (DYHKIIM, METO/1 Pa3JI0’KEHHsI HA MHO>KUTEINH, METO]I BBECHUS HOBOM
nepeMeHHOH, (QYHKIIMOHAIbHO-Tpa(uuecKuii METO.
Tema 14.2. Coaeprxanue y4eOHOro MaTepuajia (KOMOMHHPOBAHHOE 3aHATHE) 4
I'paduueckuit meton OOmu1re MeTo/IbI pelIeHHs HEPaBEHCTB: TIEPEX0/1 OT CPAaBHEHHUS 3HAUCHUH (DYHKIIMN K
pelLIeHNs yPaBHEHUH, CPaBHEHMIO 3HAYEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKLUH, METOJ HHTEPBAJIOB,
HEpPaBEHCTB byHKIMOHATBHO-Tpaduueckuit Meto. [ padudeckuii MeTo1 penieHns ypaBHEHUN U
HEpaBEeHCTB
Tema 14.3. Coaeprxanue yueOHOro Matepuajia (KOMOMHUPOBAHHOE 3aHATHE) 4
VYpaBHenus u HepaBeHcTBa ¢ | Onpenenenue Moayis. PackpsiTue Moay:s o onpenenenuto. [Ipocreiimme ypaBHeHHS
MOJyJIeM U HEpaBeHCTBA ¢ MoAayieM. [IpiMeHeHe paBHOCUIIBHBIX IEPEX0I0B B ONPEIEIEHHBIX
TUIIAX YPABHEHUN U HEPABEHCTB C MOJYJIEM
Tema 14.4. Coaepixanue yueOHOro MaTepuajia (KOMOMHUPOBAHHOE 3aHSTHE) 4
VYpaBHeHMsI M HEpaBEHCTBAa ¢ | 3HAKOMCTBO ¢ napameTpoM. IIpocTeiiiine ypaBHEeHUS 1 HEPaBEHCTBA C TapaMETPOM
napameTpaMu
Tewma 14.5. Conep:kanue yueOHOro MmatepuaJjia (MpakTHYeCKoe 3aHsITHE) 2
CocraBieHue u penieHue Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
npodeccCHOHaNbHBIX 3a/1a4 ¢ | PemeHne TekcToBbIX 3aau NPo(hecCHOHAIBHOTO COePIKaHHS
ITOMOUIBI0 YpaBHEHUI
Tewma 14.6. Conep:xxanue yueOHOro MmaTtepuaja (IpakTHYeCKoe 3aHATHE) 2
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Pewenue 3anau. YpaBHeHus
11 HEpAaBEHCTBA

OO1u1re MeToIbI pelleHHs yPaBHEHUNA. Y paBHEHUSI M HEPABEHCTBA C MOJYJIEM H C
rapameTpaMu

Koncyabranuu 2
IIpoMexkyTOouHas aTTecTANUA (3K3aMeH) 6
Bcero 314
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3. YCJIOBMS PEAJIU3ALIMU YYEBHOM JUCHUILIAHBI

3.1. Jlas peanu3anmuu NporpamMmbl y4eOHOH AMCUMILVIMHBI MPeAYyCMOTPEHbI cJieaylolue
crenraJbHble MOMeEIeHHS

y4eOHbIe ayauTopun (TpodUIIbHBIE JIA0OPATOPUHN, MACTEPCKHUE), OCHAIIEHHBIE 00OPYIOBAHHEM,
TEXHUYECKHMHU CPEJICTBAMH OOYYCHHs, Pa3aTOYHBIM MaTepUAIIOM (3alaHUsl JJIsi MPAKTHYECKUX padoT,
JUIS  Pa3HBIX BHJOB OIICHOYHBIX TMPOLEAYpP U Jp.) s TPOBEACHUS 3aHATUH BCEX BHJIOB,
MPEyCMOTPEHHBIX HACTOSIIEH pabodell mporpaMMoil IWCHIUIUIMHBL, B TOM YHCJE TPYIIOBBIX U
WHAVNBUAYATBHBIX KOHCYJbTAIlUH, a TakXke JUIs MPOBEACHUS TEKYIIEro KOHTPOJIS, MPOMEKYTOUHOM
aTTeCTaIlHH.

3.2. UupopManmoHHoe odecrieyeHHe peau3ali NpPorpaMmbl

Jlns peanuzanuy mporpaMMbl OMOIHOTEYHBIH (OHT 00pa30BaTEIbHON OpraHU3alK PaCIIoIaracT
neYyaTHIMH W (WIM) OJEKTPOHHBIMH  00pa3oBaTelNbHBIMH W WH(GOPMAIMOHHBIMH  PECypCaMH,
PEKOMEH/IOBAaHHBIMU JUIS HCIIOJB30BaHMS B 00pa30BaTEeIbHOM IIpolecce, B 00bEME W KOJIWYECTBE,
OTBEUAIOIMMH TpeOOBaHUSAM (heAepaIbHOrO0 TOCYAApPCTBEHHOIO O0pa30BaTENbHOIO CTaHIApTa II0
CTICIIMAIBHOCTH.

3.2.1. OcHOBHBbIE MeYATHbIE U (W) JIEKTPOHHbIE U3TAHUS

1. AnekcangpoB A.J[. Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHANN3a, T€OMETPHUS.: YUCOHHUK
Ui 00IIe00pa3oBaTeIbHBIX OpraHu3anuid. YTIyOneHHbd ypoBeHb. ['eomerpus. 11 kimacc / A. ]I.
Aunexcannpos, A. JI. Bepuep, B. 1. Peokuk. - M.: IIpocBenienue, 2014. - 272 c.

2. AxnexcanapoB A.Jl. MaremaTnka: anreOpa ¥ Hayaja MaTeMaTHIECKOTO aHAIHN3a, TEOMETPHSL: YIeOHUK
JUTs1 001Ie00pa3oBaTebHBIX OpraHu3auid. YTiyoneHHbIl ypoBeHb. ['eomerpus. 10 kimace / A. 1.
Anexcanapos, A. JI. Bepuep, B. W. Peixuk. - M.: Ilpocsemienue, 2014. - 271 c.

3. Auno6unzaep, P. M. COopHUK 3a71a4 ¥ yIIpaKHEHUH 110 MaTeMaTHKe: yueOHO-MeToanueckoe mocoobue / P.
M. AitnOunnep. — Hwxknuit Hosropoa: HHI'ACY, 2020. — 169 c. — ISBN 978-5-528-00404-4.

4. 3onorapéra, H. [I. Matematuka. [lonHbIN Kypc 17151 IEBATUKIACCHUKOB C PEIICHUAMH U YKa3aHUSIMU:
yaeOHO-MeTonndeckoe mocodue / H. JI. 3omorapéra, H. JI. Cemennsiea, M. B. ®enoTos ; mox
penaknueir M. B. ®enoroBa. — 3-¢ u3a. — Mocksa: Jlabopatopus 3nanuii, 2021. — 709 ¢c. — ISBN
978-5-93208-540-0.

3.2.2. JlonoJtHUTEIbHbIE HCTOYHUKHU

1. Mepansik, A. I'. Marematuka. AnreOpa v Hadajia MaTeMaTH4deckoro ananusa: 10-# kmacc:
yriayOn€HHbBIN ypoBeHb : yueOHuK / A. I'. Mep3msik, JI. A. Homuposckwii, B. M. TTonsikoB ; mo
penakuueit B. E. ITogonbckoro. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2023. — 476 ¢. —
ISBN 978-5-09-103607-7. — TeKcCT : 371€KTPOHHBIH.

2. Mepamnsk, A. I'. Maremaruka. Anre6pa 1 Hadajla MaTeMaTudeckoro ananusa: 11-i kiacc:
yriyONnEéHHbBIN ypoBeHb : yueOHuk / A. I'. Mep3msak, . A. Homuposckuii, B. M. [TonskoB ; mog
penakuueit B. E. [Togonsckoro. — 6-e usa., crep. — Mocksa : [Ipocsemenue, 2023. — 412 ¢. —
ISBN 978-5-09-103608-4. — TekcT : 3JIEKTPOHHBIH.

3. Mep3nsak, A. I'. Marematuka. ['eomerpusi: 10-if knacc: yrnyOnéHHbIA ypoBeHb : yueOHHK / A. T.
Mepsnsik, [. A. Homuposckuii, B. M. [lonsixos ; nox penpakuueit B. E. Ilogonsckoro. — 7-e u3na.,
crep. — Mocksa : [Ipocsemenue, 2023. — 272 ¢.— ISBN 978-5-09-103609-1. — Texkcr :
3JIEKTPOHHBIN.

4. Mepansk, A. I'. Marematuka. ['eomerpus: 11-i xnacc: yrmyOn€éHHBIA ypoBeHb @ yueOHuk / A. T
Mep3znsk, [. A. Homuposckuii, B. M. [lonsikoB ; nox penakuueit B. E. Ilogonbckoro. — 7-e u3.,
crep. — Mocksa : [Ipocsemenue, 2023. — 254 c.— ISBN 978-5-09-103610-7. — TexkcT :
3JICKTPOHHBIM.

5. KubepJlennnka. — URL: http://cyberleninka.ru/ — TekcT: 37eKTpOHHBII.

6. Hayunas snextponnas 6ubnuoreka (HOb). — URL: http://www.elibrary.ru — TekcT: 3/1€KTpOHHBIH.


http://cyberleninka.ru/
http://www.elibrary.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHO JUCLUITUHDI

KoHTposb 1 onieHka pe3yabTaToB OCBOEHHs 0011e00pa30BaTenbHOM JUCHUIUIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUTUTMHAPHBIC Pe3yJIbTaThl, HalpaBieHHbIe HA (JOpMUpOBaHHE OOMMX M MPO(eCcCHOHATBHBIX
KOMIIETEHIIMH [0 pa3/ieraM U TeMaM COZepKaHus yueOHOro Marepuasa.

I/Isyqelme AUCHUIIVINHBbI 3AKAHYUBACTCHA IK3AMEHOM.

Kon u HaumeHoBaHMe
¢dopMupyeMbIX KOMIETEHIHIH

Pa3nen / Tema, koTopbie popmMupyror
KOMIIeTeHIMH

MeToab! olleHKH

OK 01. Beibupathb criocoOsr
peleHus 3a1a4
npoeccuoHaIbHON
JeSITeIbHOCTH IPUMEHUTEILHO K
Pa3IUYHBIM KOHTEKCTaM

Pazpgem 1, Temer 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1I-oC
Pazpen 2, remnr 2.1,2.2,2.3,2.4,2.5, 2.6, I1-oC
Pasnen 3, remur 3.1, 3.2, 3.3, 3.4, I1-oC

Pasmen 4, remb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7, 4.8,
4.9, 4.10, I1-oC

Pazpen 5, remur 5.1, 5.2

Pazpgen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10,6.11, I1-oC

Pazgen 7, temn1 7.1, 7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Paznen 8, remnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, [1-0C
Pazgen 9, temn1 9.1, 9.2, 9.3,9.4, 9.5

Pazgem 10, remsr 10.1, 10.2, 10.3, 10.4

Pazgen 11, remnr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7, IT-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Pazmen 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, I1-oC

Paznen 14, remur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
I1-0C

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPEJICTBA TOUCKa,
aHaM3a ¥ HHTEPIpETaIN
uH(popManuu, 1
WH(POPMAIIMOHHBIE TEXHOJIOTUT
JUTSL BBITIOJTHEHHMS 3314
npodeccuoHaNIbHON
JEATEILHOCTH

Pazpgen 1, Temer 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-oC
Pazpen 2, remer 2.1,2.2,2.3,2.4,2.5, 2.6, II-oC
Pazgen 3, remsr 3.1, 3.2, 3.3, 3.4, I1-0C

Paznen 4, temn1 4.1, 4.2,4.3,4.4,4.5,4.6,4.7, 4.8,
4.9,4.10, IT-oC

Pazpen 5, remur 5.1, 5.2

Pazgen 6, Temnr 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7, 6.8,
6.9, 6.10,6.11, IT-0oC

Paznen 7, remer 7.1, 7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Pasnmen 8, remnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, [1-0C
Pazngen 9, temn1 9.1, 9.2,9.3,9.4, 9.5

Pazgen 10, remsr 10.1, 10.2, 10.3, 10.4

Pazgen 11, remer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7, I1-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Pazgem 13, remsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, IT-oC

Jwnarnocruueckas
pabora

Habmronenue 3a
BBITIOJTHEHUEM
3aJjaHui, paboT

CamMoorieHKa u
B3aUMOOLIEHKA

TectupoBanue

VYcTHbIN U
MMACbMEHHBIN ONPOC

Brinonnenue
Y4EeOHBIX 3aJIaHUI

[IpakTrueckue,
IIPOBEPOYHBIE,
KOHTPOJIbHbIE
paboThI

IIpomexyTouHas
aTTecTauus
(BBITIOJIHEHUE
3a/IaHH Ha 3a4eTe C
OLICHKOHU U
AK3aMEHE)
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Pasnen 14, temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
I1-0C

OK 03. IInanupoBats u
peaan30BBIBaTh COOCTBEHHOE
npogeccHoOHaTBHOE U
JMYHOCTHOE Pa3BUTHE,
HpEeANPUHUMATEIHCKYFO
JEATEILHOCTD B
npodeccuoHanbHOI cdepe,
VICTIONIb30BATh 3HAHUSI 10
(uHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHTYAIHSIX

Pazpgen 1, Temer 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-oC
Paznen 2, remnr 2.1, 2.2,2.3,2.4, 2.5, 2.6, [1-oC
Pazgen 3, remnr 3.1, 3.2, 3.3, 3.4, IT-oC

Paznen 4, temnr 4.1, 4.2,4.3,4.4,4.5,4.6,4.7, 4.8,
4.9, 4.10, I1T-oC

Pazpen 5, remur 5.1, 5.2

Paznen 6, temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10,6.11, IT-0oC

Paznen 7, remnr 7.1, 7.2,7.3,7.4,7.5,7.6,7.7,7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Paznen 8, remnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, [1-0C
Pazgen 9, temn1 9.1, 9.2, 9.3,9.4, 9.5

Pazgen 10, remsr 10.1, 10.2, 10.3, 10.4

Pazgen 11, remer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7, IT-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Pazgen 13, remnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, IT-oC

Paznen 14, remur 14.1, 14.2, 14.3,14.4, 14.5, 14.6,
I1-0C

OK 04. DdpdexTuBHO

B3aHMOJICHICTBOBATh U pa60TaTB B

KOJIJICKTHUBEC 1 KOMaH/C

Pasmen 1, temnr 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-oC
Paznen 2, remul 2.1,2.2,2.3,2.4,2.5, 2.6, II-oC
Pazpgen 3, remsr 3.1, 3.2, 3.3, 3.4, I1-0C

Paznmen 4, temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7, 4.8,
4.9,4.10, IT-oC

Pazpen 5, remur 5.1, 5.2

Pazgen 6, remsr 6.1, 6.2, 6.3, 6.4, 6.5,6.6, 6.7, 6.8,
6.9, 6.10,6.11, IT-0oC

Paznen 7, remer 7.1, 7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Pazgen 8, remnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, I[1-0C
Pazngen 9, temn1 9.1, 9.2, 9.3,9.4, 9.5

Pazgen 10, remsr 10.1, 10.2, 10.3, 10.4

Pazgen 11, remur 11.1,11.2,11.3,11.4,11.5,11.6,
11.7, IT-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Paznen 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, IT-oC

Paznen 14, remur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
I1-0C

OK 05. OcyiiecTBisITh YyCTHYIO U
MUCHbMEHHYI0 KOMMYHHKAIIUIO Ha

roCy/1apCTBEHHOM $SI3bIKE
Poccutickoit @enepanuu ¢
Y4ETOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pazpgen 1, Temer 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-oC
Pazpen 2, remer 2.1,2.2,2.3,2.4,2.5, 2.6, II-oC
Pazgen 3, remnr 3.1, 3.2, 3.3, 3.4, [1-0C

Paznmen 4, temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7, 4.8,
4.9, 4.10, I1-oC

Pazpgen 5, remur 5.1, 5.2

Pazpgen 6, remnr 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7, 6.8,
6.9, 6.10,6.11, IT-0oC

Pazpen 7, remer 7.1,7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
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Pazgen 8, remnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, IT-oC
Pazgen 9, temn1 9.1, 9.2,9.3,9.4, 9.5

Pazgem 10, remsr 10.1, 10.2, 10.3, 10.4

Pazgen 11, remur 11.1,11.2,11.3,11.4,11.5,11.6,
11.7, IT-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Pazgem 13, remsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, IT-oC

Paznen 14, remur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
I1-0C

OK 06. ITposBasTh rpaxkx 1aHCKO-
MaTPUOTHUECKYIO O3ULHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBeJICHUE Ha OCHOBE
TPaIUITNOHHBIX
0011IeU€eIIOBEYeCKHUX [ICHHOCTEH, B
TOM YHCIIC C y9eTOM
rapMOHU3aLUU
MEKHALIMOHAIBHBIX U
MEKPEIUTUO3HbIX OTHOIICHUH,
MIPUMEHSATH CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO MOBEICHUS

Pazpgen 1, Temer 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-oC
Pazgen 6, temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10, 6.11, IT-oC

Pazgen 7, temn1 7.1, 7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Paznen 8, temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, I1-oC
Pazgen 14, temur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
II-0C

OK 07. ConericTBOBaTh
COXPaHEHUIO OKpYXKarolen
Cpelbl, pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHMH KIIUMaTa, IPUHIHUIIBI
OepeKIIMBOro MPOU3BO/ICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BbIUYANHBIX CUTYAIHIX

Pazmen 1, remsr 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 I1-0C
Pazgen 2, remsr 2.1,2.2,2.3,2.4,2.5, 2.6, [1-oC
Pazgen 3, remnr 3.1, 3.2, 3.3, 3.4, IT-oC

Paznen 4, teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,
4.9, 4.10, I1-oC

Pazgen 5, remnr 5.1, 5.2

Pazpgen 6, Temel 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10,6.11, I1-oC

Pazgen 7, remm 7.1, 7.2,7.3,7.4,7.5,7.6,7.7, 7.8,
7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16, I1-oC
Pazpgen 8, remsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, [1-oC
Pazngen 9, temn1 9.1, 9.2,9.3,9.4, 9.5

Pazgen 10, remur 10.1, 10.2, 10.3, 10.4

Pazgen 11, temer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7, I1-oC

Pazgen 12, remur 12.1, 12.2, 12.3, 12.4, I1-0C
Pazgen 13, remnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7, IT-oC

Pazgen 14, temur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6,
I1-0C
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