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1. OBLIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHBI «<MATEMATHUKA»

1.1. MecTo IuCHUIIMHBI B CTPYKTYpe NpodeccnoHabLHOIi 00pa3oBaTelbHOM
nporpammsbl CIIO:

OOmeobpa3oBarenpHas AUCHUIUIMHA «MaTeMaTukay sBIsSeTCS 00s3aTeNbHON YacThIO
0011e00pa3oBaTebHOr0 IHMKJIa 00pa3oBaTeNbHOM MporpaMMmbl B cooTBercTBUU ¢ DPI'OC  mo
CIELIMAJIbHOCTHU: 08.02.09 Monrax, HajmagKa | OKCIUTyaTallMst 3JIEKTPOOOOpYyI0BaHUS
MIPOMBIIIJICHHBIX U MPaXIaHCKUX 3TaHUI

OObmeobpa3oBarenbHas AUCHUILIMHA «MaTeMaTHKa» U3ydaeTcs Ha yriiyOJeHHOM ypOBHE B
o011eo0pa3oBaTeabHOM IHKJIE y4eOHOro IIaHa OCHOBHOM mMpodeccroHalbHO 00pa3oBaTeNbHOMN
MPOrpaMMBI 10 CIIEHUATBEHOCTH

TpynoemkocTs aucHUIUIMHBL «MareMaTukay Ha YIUIYOJICHHOM ypoBHE cocrtaBisier 340
9acoB, W3 KOTOPBIX 96 4YacoB BKIIOYAET NPOPECCHOHATHLHO-OPHEHTUPOBAHHOE COJIEPKAHHE,
ycwIHBaromiee MnpodecCHoOHANBHYIO cocTaBistonyro mo crnenuanbHoctd 08.02.09 MonTax,
HaJIaJIKa U SKCILTYaTaIHsl SJIEKTPOOOOPYIOBAaHHS TPOMBIIITICHHBIX U TPAYKAAHCKUX 3/1aHUH.

1.2.1 Heau u mu1aHupyembie pe3yJIbTATbI 0CBOCHHUS IMCUMILIHHBI:

1.2.1. leab AUCHMIIHHBI

Copepxanue  mporpamMmbl  00IIe00pa3oBaTeNbHOM — IUCHUIUIMHBL  «MaTemaThka
HaIpaBJICHO Ha JIOCTHKEHHUE PE3yJIbTAaTOB €€ M3YUYEHUs B COOTBETCTBUU C TpeboBaHusiMu OPI'OC
COO c¢ yuerom mnpocdeccuonansuoit HampaieHHOCTH DI'OC CIIO. IlpuoputeTHbIMH LETISIMU
o0OydJeHHusI MaTeMaTHKE Ha 0a30BOM YPOBHE SIBJISIOTCS:

- (¢dopMUpOBaHHME IICHTPAIbHBIX MAaTEeMATHUYECKUX TMOHIATHHA  (YUCIO, BEIUYMHA,
reoMeTpuueckas  ¢urypa, TepeMeHHas,  BEpPOSITHOCTb,  (YHKIHS),  OOECIIeYHBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUsI 00YUArOIINXCS;

- ToJiBeJicHHe OOydJaroluXcsl Ha JOCTYMHOM JJisi HUX YPOBHE K OCO3HAHHMIO B3aHMMOCBS3U
MaTeMaTHKH W OKpYXKAIOMIeT0 MHUpPa, NMOHMMAaHHE MAaTeMAaTUKA KaK YacTH OOWIEH KyJIbTYpbI
YelI0BEYECTBA;

- pa3BUTHE UHTEIUIEKTyaJlbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOywarouuxcs,
M03HABATENbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHUH, KPUTHUYHOCTH MBILIUIEHUS, HHTEpeca K
W3YYEHHUIO MaTEMAaTHKH;

- (hopmupoBaHue (QYHKIMOHATBLHON MaTeMaTU4eCKOH IPaMOTHOCTU: YMEHUS paclo3HaBaTh
MaTeMaTHYeCKHe acIeKThl B pPEAITbHBIX JKU3HEHHBIX CHTYAlUsX W TPH HU3YYCHHH JPYTHX
JUCLUIUIMH, TPOSIBIEHUS 3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIMpOBAaTh UX Ha S3bIKE
MaTeMaTHKH W CO3JaBaTh MaTEMAaTHYECKHE MOJEIH, NMPUMEHATh OCBOCHHBIH MaTeMaTHYECKUI
anmapar Uil peUIeHHs INPaKTHUKO-OPUEHTHUPOBAHHBIX  3a/4a4, 3a4a4  HpodeccHOoHaTIbHON
JesITeIbHOCTH, HHTEPIPETUPOBATh U OLIEHUBATH MTOJyYEHHbIE PE3YIbTATHI.

Jns pemeHus 3aqad M JOCTIKCHHS LENed M3yYeHHs TUCIHIUIMHBI B CHCTEME CPETHETo
npodeccuoHambHOrO  00pa3oBaHUs, B  paboueil mporpamMme  BBIJEIEHO OCHOBHOE U
npoeCCHOHATTFHO OPUEHTHPOBAaHHOE COJiep)KaHWe. B OCHOBHOE cojep)kaHWe BKIIFOYEHBI BCE
coJiepKaTeNbHble JMHHUM, KOTOpbIE Mpelaraiorcs i 00s3aTeNbHOTO0 M3YydeHUus ¢enepaabHoi
oOpa3oBarelbHON TpOrpaMMmoi cpeaHero oOmero oOpazoBanusi o Maremartuke (0a30BbIi
ypoBeHb). [Ipu pa3zpaboTke pabodel mporpamMMbl TUCHMILIMHBI, MIPENOIaBaTeb BIpaBe U3MEHUTh
MOCJIeIOBATEIFHOCTh U 00BEM YacoOB, OTBOJWMMBINA Ha U3YYEHHE TEM OCHOBHOTO COJIEpIKAHUS IS
YCTAQHOBJICHUST MEXIPEAMETHBIX CBS3€H C JPYrMMHU JUCHUIUIMHAMH O0Ie00pa3oBaTeIbHOTO U
obmenpodeccuonanbHOro MUKIOB yueoHnoro miana OIT CIIO.

OcHoBHOE conepkaHue pabouell TporpaMMbl JUCIHMIUIMHBI, PACIIUPEHO TEeMaTHKOU
po¢eCCHOHAIBPHONW HAMPaBIEHHOCTH (MTPOQPECCHOHAIIBHO OPUEHTHUPOBAHHBIM COJIEPKAHUEM WIIH
COJIepKaHUEM NPUKIAJHOTO MOYNs), HEOOXOAMMOM sl AajJbHEHMIEero yCHEeIIHOTO OCBOEHUS
oOyuatomumucs OIT CIIO. IlpenonaBarens MOKET BHIOpaTh CoJiep:KaHNe MPUKIIAAHOTO MO U3
MPE/UIOKEHHBIX BapUaHTOB, B COOTBETCTBUU C OCOOCHHOCTSAMHU C(eEpbl AEATEIbHOCTH OYIYIIMX



CHEIMAIMCTOB WM Pa3padoTaTh €ro CaMOCTOSITENIbHO, MHTETPHUPYS COJACpNKAHHWE AUCIMILTAHBI
«MartemaTiKa» C colep)KaHHeM O00Ienpo(ecCuOHANBHBIX AUCHUIUIMH U TPO(ecCHOHATBHBIX
moayiet OIT CIIO ¢ nenbro GpopmupoBanus MpoheCCHOHATHHBIX KOMITETSHITUH.

1.2.2. IlnanupyemMbie pe3yJbTAThl OCBOCHUS 001e00pa30BaTebHON JUCHUIIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xommerennuu (nanee — OK) u mpodeccuonanbupie komnereHnun (nanee — I1K)
®I'OC CIIO B COOTHECEHUH C JTUYHOCTHBIMHU, METAIIPEIMETHBIMU U NPEAMETHBIMU PE3yJbTaTaMU
o0yuenust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacraBieHbl B TaOIUIIE:



1.2.2 Ilnanupyemble pe3yJibTaThl 0CBOeHMsI 001Ie00pa3oBaTebHON JUCHMIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

O01mue KOMIETEeHL MU

IlnanupyemMble pe3yJbTaThl 00y4eHHs

Oomue

I[ncumumﬂapnme

OK 01 Beibupats criocoosl
pelIeHus 3a1aq
npoeCCHOHATLHON
JeSTeIILHOCTH
MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYAY, OCO3HAHUE
[IEHHOCTH MacTEepPCTBA, TPYI0JI00HE;

- TOTOBHOCTb K aKTUBHOH J1€ATEIbHOCTU
TEXHOJOTMYECKON U COUUAIBHOMN
HAINPaBIEHHOCTH, CIOCOOHOCTH
WHUIIUHPOBATH, INITAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO
JESITEIIbHOCTD;

- MHTEpecC K pa3InyuHbIM chepam
poeCCUOHAIBHON e TEIHHOCTH,
OBJIaJICHUE YHUBEPCAILHBIMH YU4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSTEIIEHO (dhopMynupoBaTh
u

aKTyaJIM3UPOBATh MPOOIEMyY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
MPU3HAK WIK OCHOBAHUS JJIs CPABHEHHUSI,
Kiaccudukanuu u 0600IICHHS;

- OTIPEICINIATh LENH JeSTEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTHKCHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUYHS B paCCMaTPUBACMBIX
SIBIICHUSIX;

- BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyIHTATOB IIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN

-BJIaIETh METO/IaMH JI0Ka3aTeNIbCTB, AITOPUTMAMU PELICHUS 3a1a4;
yMeHue popMyInpoBaTh ONpeIeNeHHsI, aKCHOMBI U TEOPEMBI,
IPUMEHSATh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelieHus 3a1ay;

- YMETb OIIEpUPOBATh MOHATUSAMU: CTENIEHb YHCJIA, JJOrapu(m
YHCJIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHus BBIPAKEHUN CO CTENEHAMU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIEpUPOBATh MOHATUAMU: PALIIOHAJILHBIE,
UppalroHaIbHbIE, TOKA3aTeIbHbBIE, CTETIEHHBIC, JIoTapu(MUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpUPOBATH NOHATUAMU: (PYHKIINS, HEMPEPbIBHAS
(GyHKLMS, TPOU3BOHAS, IEpBOOOpa3Hasi, ONpeAeICHHbIN HHTErpa;
YMETb HaXOUTh MPOU3BOIHbIE 3JIEMEHTAPHBIX (QYHKIIHM,
UCIIOJIB3YSl CIIPABOYHBIE MATEPHAIIBI; UCCIIEN0BATh B IPOCTEMIINX
ciydasx (yHKIIMM Ha MOHOTOHHOCTb, HAXO/AUTh HauOOIbIINE U
HaMMEHbIINE 3HaueHUs (PYHKIHIT; CTPOUTh rpadKu MHOTOUJIEHOB
C UCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOrO aHAIN3a;
MIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 33/1a4 HA JBUKECHHUE;
pelaTh NpakTUKO-OPUEHTHPOBAHHBIE 33/1a4U Ha HAaUOOJbIINE U
HauMEHBIINE 3HAYEHUS, HA HAX0X/IEHNUE IIyTH, CKOPOCTH U
YCKOpEHUS;

YMETb ONEPUPOBATH MOHATHIMU: palliOHATIbHAS PYHKIIHS,
nokaszatenbHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(GyHKIUS, TPUTOHOMETpUYEcKe PyHKIINU, OOpaTHbIE PYHKIINH;
YMEHHUE CTPOUTH IrpaMKu U3y4EHHBIX (QYHKINH, NCIIOIB30BATh
rpaduKu Npu U3y4EHNUHU MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH
3aa4 U3 APYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 PEealbHOM KU3HU;
BBIpa)XaTh (POPMYJIAMHU 3aBUCMOCTH MEX]ly BETMUUHAMH;




JIeSTCIIEHOCTH;
- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU
peIIeHUH KU3HEHHBIX MPOOIeM

6) 0a30BbIE HCCIEI0BATEIbCKHIE NECHCTBHS:

- BIIQJCTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeATEeIbHOCTH, HABBIKAMU Pa3peIICHUs
npo0Jem;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U
Y aKTyaJIM3UpOBaTh 33]1a4y, BbIJBUTaTh
TUTIOTE3Y €€ PEHICHUs, HAaXOUTh apTyYMEHTHI
JUISl 10KAa3aTeIbCTBA CBOUX YTBEPKIACHUH,
3a/1aBaTh apaMETPhbl U KPUTEPUH PELICHUS;
- AHAJIU3UPOBATH MOJYYEHHBIE B XOJI€
pelieHus 3a/1a4u Pe3yJIbTaThl, KpUTHIECKU
OIIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- YMETb MePEHOCUTH 3HAHUSI B
MO3HABATENbHYIO U MPAKTUYECKYIO 00J1acTH
JKH3HEIEATCILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIJIBUTaTh HOBBIE UJEH, IPEIaraTh
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;

1 CIIOCOOHOCTH UX HCIIOJIb30BaHHS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

- YMETH pelIaTh TEKCTOBBIE 33Ja4X Pa3HbIX TUIOB (B TOM YMCJIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 33J]a4d U3 00JIACTH yIPaBICHHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMMU ); COCTABIIATH BBIPAKEHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
MCCJIEZIOBATH MTOJIyYEHHOE PEIICHNUE U OLIEHUBATh
IIPaB0II0I00HOCTh PE3YNIbTATOB;

- YMETh OIIEPUPOBATh MOHIATUAMU: CpeIHEE ApUPMETHIECKOE,
Me/MaHa, HauboJiblee ¥ HaMMEHbIlee 3HAUSHHsI, Pa3Max,
JMCIIepCHUsl, CTaHAAPTHOE OTKJIOHEHHE YUCIIOBOrO Habopa; yMeTh
U3BJICKaTh, MHTEPIPETUPOBATH HH(POPMAITHIO, TPEICTABICHHYIO B
TabJIMIax, HA IUarpaMMax, rpaukax, OTpa’karollyro CBONCTBA
peaJIbHBIX MIPOLIECCOB U ABJICHUH; IPEJCTABIATH HH(OPMALIUIO C
IOMOILBIO TAOJIMI U TUarpaMM; UCciael0BaTh CTATUCTHYECKUE
JIAHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapHUeCcKuX METOJO0B U
JJIEKTPOHHBIX CPEACTB;

YMETH ONEpPUPOBATh NOHATUSAMH: CIIy4alHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIOJIb30BaHUEM TpaduIeCKUX METOJIOB;
IPUMEHSTH (POPMYJIBI CIIOKEHHUS U YMHOKEHHSI BEPOATHOCTEH,
KOMOMHATOpHbIE (PaKThl ¥ (YOPMYJIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSATHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMH BEJINYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
NPOSIBJIIEHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh ONEPUPOBATH MOHATHAMM: TOUKA, IPsAMas, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKpEeIMBAOLIUECs MPSMBbIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH,
yroJI MEXAY NPSIMBIMH, YTOJI MEXAY IPSIMON U TIIOCKOCTBIO, YTOJI
MEX/y TUIOCKOCTSIMH, PACCTOSIHUE OTTOUYKH JI0 MJIOCKOCTH,
paccTosiHuEe MEX]y IPSMBIMH, PACCTOSTHUE MEKY MIIOCKOCTAMU;
YMEHHUE UCTIONB30BaTh MIPU PELICHNH 33/1a4 U3YYEeHHBIE (DaKThl U
TEOpPEMBI IJIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOILIEro MUpa,




- YMETh ONEPUPOBATH OHATUSAMHU: MHOIOTPAHHUK, CEUEHUE
MHOTOIpaHHHKa, Ky0, mapaenenumnes, npusma, nupammuia,
¢burypa 1 MoBepxHOCTh BpaLLICHHs], IMIIMHAP, KOHYC, Iap, cdepa,
ceueHust (pUrypsl BpallleHus, IIIOCKOCTb, KacaroIascs cdepsl,
LMIMHJpa, KOHYCA, IUIOIIAlb TOBEPXHOCTU TUPAMU/IbI, IPU3MBI,
KOHYca, IWINHApPA, IUI0Iab chepbl, 00beM Kyda, IPIMOYTOJIbHOTO
napajuieJienune1a, TupaMu/bl, IpU3MbL, [IMIIMHPA, KOHYCA, 11apa;
yMeHHUEe U300pa)kaTb MHOIOI'PaHHUKH U TIOBEPXHOCTH BPAILEHUS, UX
CEUEHUs OT PYKH, C IOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHUE PACIIO3HAaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PACcIIO3HABATDH [IPaBUIIbHbBIE
MHOT'OTPaHHMKH;

YMETb ONEPUPOBATH MOHATUIMU: IBUKEHUE B IPOCTPAHCTBE,
10JJ00HBIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOILIEHHE
TUTOIAeH IOBEPXHOCTEH 1 00BEMOB MTOAOOHBIX (GUTYp TPU
pEILIEHUN 3aayY;

- -yMETb BBIUUCIISITh FT€OMETPUUECKHUE BETUUHUHBI (JUIMHA,YTOJI,
IUI0ILA/Ab, 00BEM, IJIOIIA/(b TOBEPXHOCTH ), UCTIONIB3YS U3YUECHHBIE
(hopMyITBI U METO/THI,

- YMETb OIIEpUPOBATh NOHATUAMMU: NIPAMOYTOJIbHAsI CHCTEMA
KOOpJUHAT, KOOPJAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEAEHHE, YTOJI MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, ITPOU3BE/ICHNE BEKTOPA HA YMCIIO; HAXOAUTH C TOMOIIBIO
U3y4YEHHBIX (POPMYIT KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MEX1y ABYMS TOUKAMH;

-yYMETb BBIOMPATh MOAXOIAIINNA N3YYSCHHBIN METO TSl peICHHS
3a/la4yM, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUYECKHe
MOJIENIN B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE MPUBOJIUTH IPUMEPHI MAaTEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAYKH.

- YMETb ONEepUPOBATH MOHITUSIMH: ONIPEIEICHNE, aKCUOMA,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYITHPOBKHU; YMEHHE (POPMYIUPOBATH 0OpaTHOE
1 IPOTUBOIOJIOXKHOE YTBEPKACHNUE, IPUBOAUTH IPUMEPHI U




KOHTPIPUMEPBI, UCTIOIB30BATh METO/I MATEMAaTHUECKOW MHAYKIIIH;
MIPOBOANTH JIOKA3aTENbHbBIE PACCYKICHUS P PELICHUH 33/a4,
OLIEHUBATh JIOTHUYECKYIO MTPABUIBHOCTD PaCCYKICHHIA;

- YMETh ONEPUPOBATH MOHATHSIMHU: MHOKECTBO, OAMHOXECTBO,
OTepaluy HaJl MHOXKECTBAMU; YMEHHUE HCIIOIB30BaTh TEOPETUKO--
MHO>KECTBEHHBII anmapar JUIsi OIMCaHUs PeaIbHbIX MPOIECCOB U
SIBJICHUH MIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
IPEIMETOB;

YMETh ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBINA Tpad, 1epeBo,
IIMKJI, rpad Ha MJIOCKOCTH; YMEHHE 33/1aBaTh U OMHCHIBATH Ipadbl
Pa3IMYHBIMU CITIOCOOAMU; MCTIONIB30BaTh rpadbl P PEIICHUN
3ajay;

- YMETh CBOOOIHO ONIEpUPOBATh MOHATUSIMH: COUYCTAHHE,
IIepecTaHOBKA, YHCIIO COYSTAHH, YUCIIO TIEPECTAaHOBOK; OMHOM
HeroToHa; ymeHMe MpUMEHSITh KOMOMHATOPHBIE (PAKTHI U
pacCcyXIeHHUs s pELICHUs 3a/1ay;

- YMETh ONIEpPUPOBATh MOHATUSAMH: HATYPAIbHOE YHCIIO, 110
YHCII0, OCTATOK MO MOJYJII0, PallMOHAIBHOE YUCIIO,
MppaIoOHAIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, IEITBIX,
paLMOHATIBHBIX, IEHCTBUTEIbHBIX YHCEN; YMEHUE HCIIOJIB30BaTh
MPHU3HAKH JETUMOCTH, HANUMEHBIINN OOIINI IeTUTENb U
HaMMeHblIlIee o0I1ee KpaTHoe, alroput™M EBkina npu pereHun
3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMH
CUHCIIEHUS;

- YMETh CBOOOIHO ONIEPUPOBATH MOHIATUSIMHU: CTEIICHD C IIEITBIM
noka3zaTesieM, KOpeHb HaTypaJlbHOW CTETIeHH, CTENEeHb C
panroHaATFHBIM TTOKa3aTelleM, CTETICHb C IEHCTBUTENBHBIM
(BelieCTBEHHBIM) ITOKa3aTeleM, JJorapuM 4uciia, CHHYC, KOCUHYC
Y TaHT€HC TIPOU3BOJILHOTO YUCIIA;

YMETh ONEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPAaBHEHUH 1
HEpPaBEHCTB, PABHOCUJILHOCTh YPaBHEHHM, HEPAaBEHCTB U CHCTEM,
panroHabHbIe, HPPAIlOHAIEHBIC, IIOKA3aTEIbHBIC, CTETICHHBIE,
JorapupMUIECKUe, TPUTOHOMETPUUYECKHE YPABHEHHUs, HEPABEHCTBA




U CUCTEMBI; YMEHUE PELIaTh YPaBHEHMSI, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YpaBHEHUs, HEPABEHCTBA
U CUCTEMBI C [1apaMETPOM; IPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX
CHCTEMBI AJIs pElICHUs] MaTeMaTUYEeCKUX 3ajad 1 3a]a4 U3
pa3nuyHbIX 001aCTe HAYKH U peallbHOW KHU3HH;

--yMeTb CBOOOJIHO OIIEPUPOBAThH MOHATHIAMU: IT'papUK PYHKIUH,
oOpartHast pyHKIHS, KOMIO3ULUS GYHKUIMH, THHEHHas QyHKIHS,
KBaJ[paTH4Has QYHKLUS, CTeNIeHHas: QYHKLHUSA C LETbIM
MoKaszaTesieM, TPUrOHOMEeTpruiecKkre GyHKINU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKIIMHU, IOKA3aTeNIbHAS U
norapudmuydeckas pyHKIIUN;, YMEHUE CTPOUTH rpaduku QyHKIHH,
BBITMOJIHATH peoOpa3oBaHusi rpa@uKoB (PYHKIIHIA;

YMEHHUE UCIONB30BaTh rpaduku (GYHKIHUN IS H3YUECHHUs TIPOIIECCOB
Y 3aBUCUMOCTEH MpH peIIeHUH 33]1a4 U3 APYIUX Y4eOHBIX
IPEIMETOB U U3 pealIbHOM JKU3HM; BbIpaykaTh GopMysiaMu
3aBHCUMOCTH MEX/y BeJIMUNHAMM;

YMEHHE CBOOOTHO ONEPUPOBATH NOHITUSIMU: YETHOCTh (DYHKIIUH,
HNEePUOTUYHOCTh (PYHKIIMHU, OTPAHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTbH (YHKIIMH, SKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HalMEHbIlIee 3HaueHUs! (PYHKIIUN Ha IPOMEKYTKE; yMEHHUE
MIPOBOJUTH UCCIEI0BAaHUE (PYHKIINH;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U rpauku GYHKIMN AT peIIeHus
ypaBHEHUI, HEPABEHCTB U 3ajau C MapaMeTpaMu; U300pakaTh Ha
KOOPAMHATHOH INIOCKOCTU MHOKECTBA PELICHUN YPaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOIHO ONIEpUPOBATh MOHATUSMU: ITOCIEI0BATEILHOCTD,
apudmernyeckas mporpeccusi, reoMeTpuieckas mporpeccus,
06eckoHeuHO yOBIBatOIasi FeOMETpUYECcKas Iporpeccus; yMeHue
3a/1aBaTh MOCJIEI0BATENBHOCTH, B TOM UHCIIE C TIOMOIIbIO
PEKYPPEHTHBIX (HOopMyT;

YMETb ONEPUPOBATH MOHATHIMU: HETIPEPHIBHOCTh (DYHKIUHY,
acUMIITOTHI rpaduka GyHKINH, IepBas U BTOpas IPOU3BOIHASL
(GyHKIIUHM, TeOMETPUYECKHUM U (PU3HUECKUN CMBICT POU3BOAHOM,
nepBooOpasHasi, onpeesIeHHbIN HHTErpall; yMEHHE HaXOAUTh
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acUMIITOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH IPOU3BOTHBIE
CYMMBI, IPOU3BECHHUS], YACTHOTO U KOMIO3UIINU (DYHKIIUH,
HAXOJWUTh YpaBHEHHUE KacaTeNbHOW K rpaduKy (YyHKIHH;

YMEHHE HCIOJIb30BATh MIPOU3BOIHYIO JUISl HCCIeI0BaHUs QYHKIIUH,
JUIL HAXOJKICHUSI HAMJTYYILero PeIIeHus B IPUKIAIHBIX, B TOM
YHClIe COLUATbHO-DPKOHOMUYECKUX U (DU3UUECKUX 3a7auax, JUis
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHHS; HAXOJUTh TUIOIIAANA U
00BeMBI (UTYP C MTOMOIIBI0 UHTErpaa; MIPUBOAUTH TPUMEPHI
MaTeMaTHYECKOT0 MOJICITHPOBAHUS C TIOMOIIBIO
muddepeHIaTbHBIX YPaBHEHHIH;

- YMETb OIIePHPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YMCIIa, MOYJIb U aPTyMEHT
KOMILIEKCHOT'O YHCIIa, (popMa 3aIucH KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpPHUECKAs U anredpandeckas); yMeTh
POU3BOIUTH apr(PMETHIECKUE IEHCTBHS ¢ KOMITJICKCHBIMH
YHCIIaMU; TPUBOJUTH MPUMEPHI UCTIOIH30BAHUS KOMILIEKCHBIX
YHCell;

- YMETb CBOOO/IHO ONEPUPOBATH MOHATHAMM: CpEeTHEE
apupMeTHIecKoe, MeIaHa, HanOoJIbIllee U HAaNMEHBIIIee 3HAYCHUS,
pa3max, TUCIepCHsl, CTAaHJapTHOE OTKJIOHEHHE JJISl ONTUCAHHUS
YHCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHUECKUE TAHHBIE,
B TOM YHCJIE C IPUMEHEHHEM I'pauecKuX METOJI0B U
AJIEKTPOHHBIX CPEJICTB; IPaUUECKH UCCIIEA0BATh COBMECTHBIC
HaOJII0/IEHUS C MOMOIIBIO JMarpaMM pacCenBaHUs U JTMHEHHON
perpeccuu;

YMETh HAXOJUTh BEPOSTHOCTH COOBITUH C HCIIOIB30BAHUEM
rpadU9ecKuX METOIOB; TPUMEHSTH IS PEIICHHS 337129 (POPMYITBI
CJIO’KEHUS U YMHOXKEHHSI BEPOATHOCTEH, (hopMyTy MOTHON
BEpOSITHOCTH, popMyity bepHyinu, komOuHaTOpHBIE (haKTHI U
(opMyJIbI; OLIEHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHI; yMEHUE
OTIepPHPOBATH TIOHATHSIMHU: CITydaiiHasi BEJIMUMHA, PacIpeesieHIe
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUIaHUE, TUCTIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CITy4ailHON BEIMUYUHBI, QYHKIUN
pacrpesieieHus ¥ IJIOTHOCTH PaBHOMEPHOT0, IIOKA3aTEIbHOTO U
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HOPMAJIBHOT'O PacCIpeAcIICHAN; YMEHUE UCIIOIb30BaTh CBOMCTBA
W3Y4YCHHBIX PACIpPEICIICHUI AT PEIEHUs 3a1a4; 3HAKOMCTBO C
MOHATHUSIMU: 3aKOH OOJIBLINX YHCEIl, METO bl BEIOOPOUHBIX
UCCIICJOBAHNI; YMEHHE IPUBOJAUTD IIPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHHSIX;

- YMETb CBOOOHO ONEPUPOBATH IOHATHAMM: TOUKA, IIPsIMas,
IIJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YToll,
JBYTPaHHBIN Yrojl, TPEXITPAHHBIN YToJl, IEpPEeceKaroIuecs,
NapajuIeIbHbIE U CKPEILMBAIOIIUECS MIPSMBIE, 1APAJUICIIBHOCTD U
NEPIEHIUKYIPHOCTD IPSIMBIX U IJIOCKOCTEH, YTOJI MEXIy
IPSIMBIMH, YIOJI MEXAY IIPAMOM U IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU; YMEHUE UCII0JIb30BaTh IPU PELICHUU 3a/1a4
U3YYEHHbIE (PAKTHI U TEOPEMBI IUIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYXKAIOILEM MUPE; YMEHHE OIIEPUPOBAThH
HNOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PAHHMKA, IIPABUIIBHBIN
MHOT'OI'paHHMK, IPU3Ma, MUpaMKa, pUrypa u MOBEpXHOCTh
BpaleHUs, IIIIUHP, KOHYC, map, cdepa, pa3BepTka NOBEPXHOCTH,
CEYECHMS KOHYCa U LIWJIMH]PA, IApaJUIe]IbHbIE OCH UIIM OCHOBAHUIO,
CeueHHe 11apa, INIOCKOCTh, Kacarolasics cepbl, HUINHAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHNE MHOTOTPaHHUKA, N300paxarh
MHOTOTPaHHHUKH, GUTYpPbI U TOBEPXHOCTH BpAIllEHUsI, UX CEYECHHUS, B
TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHSATh
CBOMCTBa Fr€OMETPUUECKUX PUTYD, CAMOCTOSITENILHO
(opMyIMpOBATH OIpeIeIeHUs U3ydaeMbIX (GUTYp, BBIABUIaTh
TUIOTE3bI O CBOMCTBAX U MPU3HAKaX T€OMETPUUYECKUX QUTYP,
00OCHOBBIBATh UJIM OMPOBEPTaTh UX; YMEHHE IPOBOIUTh
KJaccupuKanuo GUryp no pa3iaMuHbIM NPU3HAKAM, BBIIOIHATh
HE00XOAUMBIE JOMOTHUTEIbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: TIOLIA/lb (DUTYPBI,
00beM (UTypbl, BETMYMHA YTIIa, PACCTOSHUE OT TOUKHU 10
IIJIOCKOCTH, PACCTOSTHUE MEXAY IIPSAMBIMH, PACCTOSTHUE MEXKIY
TUIOCKOCTSIMU, IIJIOIAb chepsl, MII0MIa (b TOBEPXHOCTH MUPAMU/IB,
MIPU3MBI, KOHYCa, IIINHPA, 00beM Ky0a, MPSIMOYTOJIbHOTO
napajuleJIenuIe a, MMPaMyIbl, IPU3MBbL, HHJIMHIAPA, KOHYCA, 11apa;
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YMEHUE HaXOJUTh OTHOLICHHE 00BEeMOB MOA00HBIX (HUTYD;

- yMeTh CBOOOJIHO ONEPUPOBATH MOHATHSIMU: JIBIDKEHHE,
napajieNbHbINA EPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue 1M0100us, TOJ0OHbIE
(burypsl; yMeHHE pacro3HaBaTh paBHbIC U 10100HBIE (GUTYPHIL, B
TOM YHCJIE B IPUPO/JIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
UCIOJIb30BATh TEOMETPUYECKHE OTHOILICHUS, HAXOIUTh
reOMETPUYECKIE BEIMUMHBI (JUIMHA, YTOJI, IUIOIIAAb, 00BEM) IPH
pelIeHNH 33124 U3 APYTUX YUeOHBIX IPEIMETOB U U3 PeabHON
KH3HU;

yYMETh CBOOOJTHO ONIEPUPOBATH MOHATHAMU: TPSIMOYTOJIbHAS
cHCTeMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAUHATHI
BEKTOpPa, CyMMa BEKTOPOB, IIPON3BEACHNE BEKTOPA HA YHCIIO,
pa3noXeHue BEKTopa o 0a3ucy, CKalIsIpHOe IPOU3BEICHNE,
BEKTOPHOE TPOU3BEICHHUE, YTOJ MEXKI1Y BEKTOPaMHU; yMEHHE
MCTIONIb30BAaTh BEKTOPHBIA M KOOPAWHATHBINA METO JUISl PEILICHUS
TreOMETPUYUECKUX 3314 U 33/1a4 JPYTrUX y4eOHBIX IPEAMETOB;
OTIEpUPOBATH MOHATHIMHU: MaTpHULA 2X2 U 3X3, ONpeaeTUuTeNb
MaTPHIIl, TEOMETPUIECKHII CMBICI OTIPE/ICTHTEINS,

- YME€Th MOJIETTMPOBATh PeabHbIE CUTYAI[MH HA SI3bIKE MAaTEMaTUKU;
COCTABIISAITh BBIPAKEHHSI, ypAaBHEHHS, HEPABEHCTBA U UX CHCTEMBI 110
YCIIOBHIO 33]1aui, UCCIIEJ0BATh MOCTPOECHHBIE MOJIEIH C
WCTIOJIH30BAHUEM alllapaTa ajareOpbl, HHTEPIPETHPOBATh
HOJYYEHHBINA Pe3yNbTaT; CTPOUTh MaTEMATHYECKHUE MOJIEIH C
MTOMOIIIBIO0 TEOMETPHUECKUX MOHATHI U BEJIMYHH, PEIIaTh
CBSI3aHHBIE C HUMH MTPAKTHUYECKHUE 3a]1a4l; COCTABIISATh
BEPOSTHOCTHYIO MOJIENTb 1 HHTEPIIPETUPOBATH MOTyICHHBIH
pe3yabTaT; peuarh NpUKIaJHble 3aa4l CpeICTBAMU
MaTeMaTH4ecKOro aHaIn3a, B TOM YHCIIE COIUAIBHO-
HKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

yYMEHHUE BHIOMPATh MOIXOISIINI METOT ISl pEIICHUS 3a/1a4H;
MMOHMMaHHE 3HAYMMOCTH MaTeMaTHKH B U3Y4YE€HUH NPUPOHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUH; YMEHHE PAaclo3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B UCKYCCTBE, YMEHUE IPUBOJIUTD
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IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM
MaTeMaTUYECKON HAyKH

OK 02 cnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIM3a U
HUHTEPIPETAINH
nHpopManuu, u
MH(pOPMALOHHBIE
TEXHOJIOTUH TSI
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEIbHOCTH

B o6nacT ieHHOCTH Hay4yHOTrO IO3HAHUS: -
c(OPMHUPOBAHHOCTh MHUPOBO33PCHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH,
OCHOBAHHOT'O Ha JUAJOre KyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa
B IIOJIMKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBaHME S3bIKOBOM U
YUTATEbCKOM KYIBTYpPBI KaK CPEJICTBA
B3aUMOJICHCTBUS MEXTY JIFOIbMU U [TO3HAHUS
MUpA;

0CO3HaHME LIEHHOCTH HAY4YHOU JesITeIbHOCTH,
TOTOBHOCTH OCYILECTBIISATH IPOCKTHYIO U
UCCIIEI0BATEIbCKYIO A€ TEIbHOCTD
WH/IMBUIYAILHO U B TPYIIIIE.

OBnajieHne yHUBEpCaIbHBIMHU YU€OHBIMU
MI03HABATEIbHBIMA ACHCTBHSMH: B) padboTa ¢
uHpopmanueit:

- BIJIQJCTh HABBIKAMH TTOTYYCHUS
UH(pOPMAILIUU U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATh MOUCK,
aHaJ3, CUCTEMATU3aLUI0 U HHTEPIPETALUIO
nH(pOpMaLlUU PA3INYHBIX BUIOB U GOpM
IPEeCTaBICHHUS;

- CO3JaBaTh TEKCTHI B pa3IMUHBIX (popmaTax
C y4eTOM Ha3zHaueHUs MH(OpMAINK U
LIEJIEBOM ayTUTOPUH, BHIOMPAst ONTUMAIIbHYIO
(dbopMy npeacTaBICHUS U BU3YAIU3allnY;

- OIEHHWBAThH JOCTOBEPHOCTD, ISTHTUMHOCTb
UH(OpMaIINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpPaJTbHO-ITHYECKIM HOpMaM;

- HCIIOJIb30BAaTh CPEJCTBA WH(OPMAIIMOHHBIX

- yMeTb OIEpUPOBATh MOHATUAMU: PAllMOHAIbHAS (PYHKLHS,
nokaszatenbHast QyHKIHS, CTereHHast QyHKIHS, Jorapudmuyeckas
(dhyHKIHS, TPUTOHOMETpUYECKHE (DYHKITMHU, OOpaTHbIC ()YHKIIHNH;
YMEHHUE CTPOUTH IrpaMKu U3yYEHHBIX (YHKINH, NCIIOIB30BATh
rpaduKu Npu U3y4EHUH IPOLIECCOB U 3aBUCUMOCTEH, IPU pEIIEHUH
3aa4 U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEeaTbHOM KU3HU;
BbIpa)KaTh (POpPMyJIaMHU 3aBUCUMOCTH MEKIY BEIMUYMHAMU;

YMETh ONEPUPOBATh MOHATUAMU: TOXKIECTBO, TOXKECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH H
HEpPaBEHCTB, PABHOCUJILHOCTb YPaBHEHHH, HEPAaBEHCTB U CHCTEM,
panroHanbHbIe, HPpAIlOHANIbHBIC, TOKA3aTENIbHBIC, CTETICHHBIE,
J0orapu(pmMUUECcKue, TPUrOHOMETPUUYECKUE YPABHEHNUS, HEPABEHCTBA
¥ CHCTEMBI; YMETh pelaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C
HIOMOILBIO PA3JIMYHBIX PUEMOB; PELIaTh YpaBHEHUs, HEPaBEHCTBA
¥ CHCTEMBI C TapaMeTPOM; IPUMEHSITh YPAaBHEHHS, HEPAaBEHCTBA, X
CHCTEMBI JJIs pelIeHUs] MaTeMaTHYeCKUX 3ajay U 3a]a4d U3
pa3IMYHbIX 00JaCTel HAyKH U peasibHOM JKU3HH;

- YMETh CBOOOJHO ONEPUPOBATH MOHATHIMU: ABHKEHHE,
napajuieIbHbIA EPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
IpOCTPaHCTBE, MOBOPOT, MpeodpazoBaHKe Mo 100U, M0100HbIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U M0JJ0OOHBIE (PUTYPBI, B TOM
qucie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh HCII0JIb30BaTh
Te€OMETPUUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUUECKUE
BEJIMYHUHBI (JUIMHA, YTOJI, MJIOIa/b, 00bEM) IIPU PELICHNH 33/1a4 U3
JPYTUX y4eOHBIX TPEJAMETOB U U3 peallbHOW KHU3HU
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¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX
OpTraHU3AIMOHHBIX 33]71a49 C COOJI0ICHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH
0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeH s, MPABOBBIX M STHYECKUX
HOPM, HOPM HH(OPMAITHOHHOM
0€30I1aCHOCTH;

BJIaACTb HABbIKAMHU PaCIIO3HABAHHWA U 3alIUThI

uHpopmanuu, nHOOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH

OK 03. IlnanupoBate u

pealln30BEIBATh
COOCTBEHHOE
npodeccnoHaIbHOE u
JIMYHOCTHOE pa3BHTHE,
PEANPUHUMATETBCKYIO
JEATEILHOCTD B

npodeccuoHansHOM cdepe,
UCMOJb30BaTh 3HAHUSA 110
npaBoBOM M (puHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX
KU3HEHHBIX CUTYyaIUsX;

B oGmnact 1yxOBHO-HPaBCTBEHHOTO
BOCIIUTaHMs: — chopMupoBaHHOE™
HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO
MIOBE/ICHUS;

- CIIOCOOHOCTb OLICHUBATh CUTYAIUIO U
IPUHUMATh OCO3HAHHBIE PEIICHNUS,
OPUEHTUPYSCh HA MOPAJILHOHPABCTBEHHBIE
HOPMBI U IEHHOCTH;

- OCO3HAaHUE JINYHOTO BKJIaJa B IIOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM
poauTeNnsM U (WIK) APYTUM YjeHaM CEMbH,
CO3aHHIO CEMBbH HAa OCHOBE OCO3HAHHOTO
MIPUHSTHUS HEHHOCTEN CEMEMHOM )KU3HH B
COOTBETCTBHUH C TPAJAULIUIMU HApPOAOB
Poccuwn;

OBnaneHne yHUBEpPCAIbHBIMU
PEryJIATUBHBIMU J1€HCTBUSMHU:
a)caMOOpraHu3aus:

- CaMOCTOSITENTbHO OCYIECTBIISITh
MIO3HABATENIbHYIO AEATEIbHOCTD, BBISBIIST
po0JieMbl, CTaBUTh U POPMYIHPOBATH
COOCTBEHHBIE 337]a4ll B 00pa30BaTeIbHOM

- YMETh ONIEPUPOBATH NOHATUSAMHU: palliOHAJIbHBIE,
UppalroHaIbHbIE, TOKa3aTeIbHbBIE, CTETIEHHBIC, IoTapu(MUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONIEpUPOBATh NOHATUSAMHU: MHOIOTPAaHHUK, CEYCHUE
MHOTOrpaHHMKa, KyO, nmapajuienenumes, npusmMa, Nupamua,
¢burypa 1 MOBEepXHOCTH BpAIICHHsI, IMIIMHAP, KOHYC, map, cdepa,
ceueHMst (pUrypbl BpalleHus, MI0CKOCTb, Kacaromasics chepsl,
LUAJIMHIPA, KOHYCA, IUIONIa/1b IOBEPXHOCTH MMPAMHU/IBI, IIPU3MBI,
KOHYCa, IWINHApPA, IUI0Iaab chepbl, 00beM Kyda, IpSIMOYTOJILHOTO
rapajuieJenuIe a, MMpaMuIbl, IPU3MBbL, IHJINHIPA, KOHYCA, 111apa;
yMEHHUE U300pa)kaTb MHOIOI'PAaHHUKH U TIOBEPXHOCTH BpalllEHHs, UX
CEYEHMS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMETh PACIIO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PAaCIIO3HABATh MPABWJIBHBIE MHOTOIPAHHUKU;
YMETH OIIEPUPOBATH NOHATUSAMHU: NIPSIMOYTOJIbHAS CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOPA HA YHCIIO; HAXOAUTh C TIOMOIIBIO
M3YYEHHBIX (POPMYIT KOOPIAUHATHI CePEMHBI OTPE3Ka, PACCTOSHUE
MEXIy IBYMs TOUKaMH
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JEATETbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

- CaMOCTOSATENIbHO COCTABJIATH IUIAH
pelIeHus TPOOJIEMBI C Y4€TOM UMEIOIIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIIOYTEH U

- J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CHOCOOCTBOBATH (POPMUPOBAHUIO U
MIPOSIBIICHUIO IIUPOKOW IPYIULIUN B PA3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIIIATH
CBOI1 00pa3oBaTeNbHBIN U KYIbTYpPHBIN
YPOBEHB;

6) CaMOKOHTpPOJIb:

MCIIOJIH30BATh MPUEMBI pedIeKCHH s
OILICHKH CUTYAIIHH, BHIOOpAa BEPHOTO
peuieHus;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) SMOLUOHAJIbHBIN UHTEIJIEKT,
npenoararouii cOpMUPOBAHHOCTD:
BHYTPEHHE MOTHUBAIUH, BKIFOUAOIIEH
CTPEMJICHHE K JOCTKEHUIO IIEJIN U YCTIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE
JIeHCTBOBATh, UCXOJISI U3 CBOMX
BO3MOXKHOCTEH;

- SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTD
MOHUMATh HYMOIIMOHAIILHOE COCTOSIHHUE
JIPYTUX, YIUTHIBATH €T0 TIPHU OCYIIECTBICHUN
KOMMYHHKAIIIH, CIIOCOOHOCTh K COUYBCTBHIO
U COTICPEIKNBAHMIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX
CITOCOOHOCTH BBICTPaWBaTh OTHOIIICHUS C
JIPYTUMH JIOJbMU, 3a00TUTHCS, IPOSIBIIATH
MHTEPEC U pa3peniatb KOHQINKTHI

OK 04 3¢ dexrnuBHO

TOTOBHOCTH K CaAMOpPAa3BUTHUIO,

- YMETb OIIEpUPOBATH MOHATHUAMU: CIIyYaUHBIN OIBIT U CIy4alHOE
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B3aMMO/ICVCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/1e

CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-
UCCIIEI0BATENIbCKOM, IPOCKTHON U
COLIMAJILHOW JEATEIIBHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHUKaTUBHBIMU JCHCTBUAMMU:

6) COBMECTHAas ACITCIbHOCTb:

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- IIPUHUMATh L€ COBMECTHOU
JIeATEIbHOCTH, OPTaHU30BBIBATH U
KOOPJAMHUPOBATh IEHCTBUSA 110 €€
JOCTIDKCHHIO: COCTaBJIATh IJIaH ACHCTBUM,
pacnpenessaTh pojiau ¢ y4eTOM MHEHUN
Y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpPJIMHUPOBATH U BBIIOJIHATH paboTy B
YCIIOBHSIX peabHOI0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYIIECTBIIATH IIO3UTUBHOE
CTPATETHYECKOE MTOBEJCHUE B PA3INYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.
OBnazneHne yHUBEpPCAIbHBIMU
PEryISITUBHBIMU AEUCTBUSMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX
JOJIEU IIPU aHAJIU3€ PE3YJITATOB
JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO IPYrUX
JIFOJIeH Ha OITUOKY;

pa3BUBATh CIOCOOHOCTh TOHUMATh MUP C
MTO3HUIIMH IPYroro 4eJ0BeKa

cOOBITHE, BEPOSTHOCTD CIYYallHOTO COOBITHS; YMETh BHIYUCIIATH
BEPOSATHOCTH C UCTOJIb30BaHUEM I'pa)MuECKUX METOJIOB;
MPUMEHSATH (POPMYJIIBI CIIOKEHUSI M YMHOXKEHUS BEPOSITHOCTEH,
KOMOUHATOpPHBIE (DaKThl U (GOPMYIIBI IPH PEILICHUH 3a]1a4;
OLIGHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CllydyailHbIMH BEJIMYMHAMM; YMEHUE IPUBOIUTH IPUMEPbI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

yYMETh CBOOOJTHO OIIEPUPOBATH MOHATHAMU: CTETIEHb C LEJIBIM
HoKa3aresieM, KOpeHb HaTypajJbHON CTENEHH, CTETIEHb C
panroHaTbHBIM TTOKA3aTeNIeM, CTETIEHb C JIEHCTBUTEIBHBIM
(BelieCTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC
¥ TaHTE€HC TIPOU3BOJIBHOTO YUCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMMU: rpaduK GyHKLUH,
oOpartHast pyHKIHS, KOMIO3HLUS QYHKIWH, THHEHHas QyHKIHS,
KBaJ[paTH4Has QYHKIUS, CTeNeHHast GYHKLHUS C LETbIM
1oKaszarejeM, TPUTOHOMETpUIecKre GyHKIINHU, 0OpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIMHU, TIOKA3aTeNIbHAs U
norapudmuueckas QyHKIUU; yMETh CTPOUTH rpapuku GyHKIUH,
BBINIOJIHATH NpeoOpa3zoBaHus rpaduKoB QyHKIIHIA;

- YMETh UCIIOJIBb30BaTh rpadpukn QyHKIMA 111 N3yIeHHS
IPOIIECCOB U 3aBUCUMOCTEN MPU PELISHNH 33/1a4 U3 JPYTUX
y4eOHBIX PEAMETOB U U3 PEATBbHOM KU3HH; BRIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEX/1y BeJTMUNHAMH;

- CcBOOOJIHO OTIEPUPOBATh MOHATUSIMH: YETHOCTh (DYHKIIWH,
MEPUOUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTB (YHKIIMH, SKCTpeMYM (YHKIIUHU, HAanOOJIbIIIee U
HaMMEHblIIee 3HaYeHUs1 PYHKIUU Ha IPOMEKYTKE; YMETh
MIPOBOJIUTH MCCIIEIOBaHUE (PYHKITNH;

YMETh HCII0JIb30BaTh CBOICTBA M rpaduku GYyHKIUN AT peIIeHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C TTapaMeTpaMu; W300pakaTh Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA PEIIeHUH YpaBHEHU,
HEPaBEHCTB M UX CUCTEM

OK 05 OcymmecTBisiTh

B o0mactv 3¢TETHYECKOr0 BOCIIUTAHUS:

- YMETh ONEPUPOBATH MOHATHIMHU: CpeHEe apu(METHUECKOE,
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YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITHIO HA
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYas
ACTETUKY ObITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX
OTHOIIICHU;

CHOCOOHOCTh BOCIPUHUMATD PA3INYHbIC
BU/JIbI HCKYCCTBA, TPAJAULIUU U TBOPUECTBO
CBOETO M JIPYTUX HAPOIOB, OIYIIATh
SMOIIMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA,

- yOEXJIEHHOCTh B 3HAUMMOCTH JIsI
JUYHOCTH U O0OIIECTBA OTEYECTBEHHOTO U
MHUPOBOT'O UCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TPaJULIUN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTbH K CAMOBBIPQXXEHUIO B PA3HBIX
BUJAX MCKYCCTBA, CTPEMJICHHE MIPOSIBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMH JEHCTBUSAMU:

a) o0meHue:

- OCYILIECTBISATH KOMMYHHKAIIUU BO BCEX
cdepax )KU3HU;

- pacno3HaBaTh HeBepOAJIbHBIE CPEJICTBA
OOIIeHUSs], TOHUMATh 3HAYCHHE COLUAITBHBIX
3HAKOB, PAaCO3HaBaTh MPEINOCHUIKN
KOH(JIMKTHBIX CUTYAIHi U CMTYaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTth CBOIO TOUKY
3pEHHsI C UCTIOJIb30BAaHUEM S3BIKOBBIX
Cpe/CTB

Me/MaHa, Haubouibliee ¥ HauMEHbIlee 3HAUeHHsI, pa3Max,
JMCIIEpCHs], CTaHAAPTHOE OTKIOHEHHUE YHCIOBOrO Habopa; yMeHHue
U3BIIEKATh, MHTEPIPETHUPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
TabIMIAX, HA IuarpamMMax, rpaukax, OTpakarollyto CBOHCTBa
peabHBIX MPOLECCOB U SBJICHUI; IPEACTABIATH HHPOPMALIUIO C
IIOMOILBIO TAOJIMI U JUarpaMM; UCciae10BaTh CTATUCTUUECKUE
JIAHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapHUeCKUX METOAO0B U
JJIEKTPOHHBIX CPEACTB;

- YMETb ONEPUPOBATH MOHATUIMU: TOUKA, IIPsIMas, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN YroJl, CKPELIUBAIOLIUECS NIPSMBIE,
NapaJIEIbHOCTh U MEPIEHIUKYISAPHOCTD MPAMBIX U INIOCKOCTEH,
yroJI MEXy IPSAMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXAY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosHUE MEKIY MPSIMBIMU, PACCTOSIHUE MEXKAY IIIOCKOCTSAMU;
YMETh HCIIOJIb30BATh MPH PELICHUHN 337a4 H3y4CHHBIEC (DaKThI U
TEOpeMbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroIlEero Mupa

OK 06.
Ipax/IaHCKO-
MAaTPUOTHYECKYIO MTO3ULIUIO,
JI€MOHCTPHUPOBATh

OCO3HAHHOE IIOBEJICHUE Ha

IIposiBnaTh

- 0CO3HaHHE 00yYarOIUMUCS POCCUICKON
rpak IaHCKOW UJCHTUYHOCTH;

- LIEJICHAIIPABIICHHOE pa3BUTHE
BHYTPEHHEHN MO3ULIMN JIUYHOCTH HA OCHOBE
AYXOBHO-HPAaBCTBCHHBIX HGHHOCTCI)'I HapOoJ0B

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJUHAT, KOOPJAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOMU3BEEHHE, YTOJI MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YHUCIIO; HAXOJUTh C TIOMOIIBIO
M3YYEHHBIX (POpPMYI KOOPIMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHUE
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OCHOBC TPaAUIIUOHHBIX
POCCUICKUX JIyXOBHO-
HPaBCTBCHHBIX HCHHOCTeﬁ,
B TOM 4YHCIE C Y4YETOM
rapMoHHu3alunu
MEKHAIIMOHAIbHBIX u
MCIKPCIIUTUO3HBIX
OTHOIIICHUH, IPUMEHATD
CTaHIapThI
AHTHUKOPPYIIIUOHHOTO
MOBEICHUSA;

Poccniickoit denepanuu, ICTOPUYECKUX
TpagULMiA, POPMHUPOBAHUE CUCTEMBI
3HAUYMMBIX LIEHHOCTHO-CMBICJIOBBIX
AHTUKOPPYIIIUOHHOTO

MHPOBO33PEHUS
3KOJIOTUYECKON
KYJIBTYPHI,
CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
YKU3HEHHBIE IIJIaHbl;

B vacTtu rpaxaaHcKkoro BOCIMTaHUS:

- OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPAB
U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U

yCTaH

IMpaBOCO3HAHUA,

IPaBOTOPSIKA;
- IPUHATHE TPAJUIHMOHHBIX HAIMOHAIBHBIX,
0011eY€eI0BEUECKUX I'YMaHUCTUYECKUX

JEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTH ITPOTUBOCTOSITH UICOJIOTHH

AKCTPEMHU3MA, HallMOHAJIU3Ma,
KceHopoouu,

JUCKPUMMHALIMY 10 COLUATbHBIM,

PETUTHO3HBIM, PACOBBIM, HAIITHOHATLHBIM

MIpU3HAKaM;

- TOTOBHOCTBH BECTU COBMECTHYIO

JIeATEIbHOCTh B MHTEPECAX IPAKIAHCKOTO

00111ecTBa, y4acTBOBATh B CAMOYIIPABIICHUN B
o011eo0pa3oBaTenbHOM

OpraHU3aIMH U JIETCKO-FOHOIIECKIX

OpraHu3aIusX;

- YMEHHE B3aUMOJEHCTBOBATH C

COIIMAIbHBIMM UHCTUTYTaMHU B COOTBETCTBUU

¢ uX QYHKIUSAMH U Ha3HAYCHHEM;

- TOTOBHOCTb K TYMAaHUTApHOU U

BOJIOHTEPCKOM JI€SITEILHOCTH;

MaTPUOTUUECKOTO BOCIIUTAHUSI:

MEXIYy IByMs TOUKAMU;
-yMeTh BBIOMpATh MOAXOAALINI U3yUYEHHBIA METO AJIsl peLICHUS
3aJauu, paclo3HaBaTh MaTeMaTH4YeCcKre (GaKThl 1 MAaTEMATUIECKHE
MOJIEH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
YMEHHE IPUBOJIUTH IPUMEPBI MATEMATUUECKUX OTKPBITUI
POCCHIICKOM ¥ MUPOBOM MaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH IIOHATHUAMHU: CIIYYalHBIA OIIBIT U CIIy4aliHOE
COOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTH C UCTIOIb30BaHNEM I'pa)UIeCcKUX METOJIOB;
NPUMEHATH (DOPMYJIBI CIIOKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOWHATOPHBIE (DaKThI U (OPMYIIBI IPH PEIICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIT; 3HAKOMCTBO CO
CIIy4alHBIMH BEJINYMHAMU; YMEHUE NPUBOAUTDH IPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX U
0OIIIECTBEHHBIX SIBJICHUSIX
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- cOpPMUPOBAHHOCTH POCCUICKON
rpak1aHCKOW MJACHTUYHOCTH, NaTPUOTU3MA,
YBaXXE€HUS K CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH nepea PoaunHoii, ropgoctu
3a CBOM Kpail, cBOXO PoiuHy, CBOH S3bIK U
KYJIbTYpY, MpONLIOe "
HACTOSIIEe
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuuy;
- IIEHHOCTHOC OTHOIICHME K
rOCyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOTHOMY HACIIECIUIO,
MaMATHUKaM, TpaaulusM HapoaoB Poccuu,
JIOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYIE;
- uuelHas yOeKI€HHOCTb, TOTOBHOCTD K
ciyeHuro U 3ammre OteuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/Ab0Y; OCBOCHHBIC
00y4JaOIMMUCS MEXIIPEAMETHBIEC TOHSATHUS U
YHUBEpCAIbHBIC YUCOHBIC JCHCTBUSA
(perymnsTUBHBIE,
IMO3HABATEIIbHEIC,
KOMMYHHUKATHBHbIE);
- CIIOCOOHOCTBH MX MCIIOJIE30BAHUS B
MMO3HABATEJIbHON U COIIMAIIbHOU MPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM
NeSATeTLHOCTH, OPTaHU3AIMN YIeOHOTO
COTPYAHUYECTBA C MEIArOrMYeCKUMU
pabOTHUKAMU U CBEPCTHUKAMH, K YIACTHIO B
MOCTPOEHUU MHIUBUIyaIbHOU
00pa30BaTeNbHON TPAaeKTOPUY;
OBJIaJICHNE HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHON 1
COIMAJILHOM NIeATEeILHOCTH
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OK 07 CopneticTBOBaTH
COXPAHEHUIO OKPYKAIOLIEH
Cpenbl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX.

- HE€ IPUHUMATh ACUCTBUS, IPUHOCAIINE
BpEJl OKPYKAIOIIEH Cpeie;

- YMETb IIPOTHO3UPOBATh HEOJIATONIPUSITHHIE
3KOJIOTUYECKHE MTOCIIEACTBUS
MPEAITPUHUMAEMBIX JICCTBHIM,
peaoTBpaliaTh UX;

pacIIMPUTh ONBIT AESITEIBHOCTH
3KOJIOTUYECKOW HAIPaBJICHHOCTH;

- pa3palatbIBaTh IJIaH PELIEHUs TPOOIIEMBI C
Y4E€TOM aHajau3a MMEIOIINXCS
HeMaTepualbHbIX PECYPCOB;

- OCYILECTBIISITH 1I€JICHANPABIICHHBIN TOUCK
IepeHoca CpeiCTB U CIOCOOOB EHCTBUS B
npohecCHOHANBHYIO CPey;

- YMETb NIEPEHOCUTh 3HAHUS B
MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEJCATENIbHOCTH;

- NIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh
UJEeH C O3ULMN HOBU3HbI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb
KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISAM.

- YMETh ONEPUPOBATH MOHATHIMHU: (PYHKINS, HETIPEPhIBHAS
(GyHKLMA, TPOU3BOJHAS, IEPBOOOPA3Has, ONPEAEICHHbBIN HHTETPal;
YMETh HAXOJUTH ITPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIUH,
UCIIOJIB3Ysl CIIPABOYHBIE MATEPHAJIbI; UCCIIEN0BATh B IPOCTEUIINX
ciydasix (PyHKIIMM Ha MOHOTOHHOCTB, HAXOUTh HAUOOJBIINE U
HaMMEHbIINE 3HaueHUs (PYHKIMIL; CTPOUTh rpadMKu MHOTOYJIEHOB
C MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHUECKOT0 aHaIN3a;
IIPUMEHATH IPOU3BOJHYIO IIPU PEIIEHUM 3a/1a4 HA JBUKCHHUE;
pemaTh NPakTUKO-OPHEHTUPOBAHHBIC 33a/1a4l Ha HAUOOJIbIINE U
HaUMEHbBILINE 3HAYCHMS], HA HAX0XKJICHUE IIyTH, CKOPOCTU U
YCKOpEHUS;

- YMETb ONEPUPOBATH NOHATUAMU: ABHKEHUE B IIPOCTPAHCTBE,
10JO0HBIE (PUTYPBHI B IPOCTPAHCTBE; UCIOIB30BATh OTHOIICHHE
II0IaAel OBEpXHOCTEH U 00BEMOB MOAOOHBIX GUTYp NPU
pelLIeHNH 3a/1a4;

YMETh BBIYMCIATh F€OMETPUUECKHE BEIMUUHBI (JJIMHA, YOI,
IUI0IIA]1b, 00BEM, IIJIOLIA/Ib TIOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHbIE
(opMyJIIBl M METOIBI.

[IK 1.5. ObecnieunBaTh
KOHTPOJIb, YUET
peryinupoBaHue
Oecniepe0oitHOM TOCTaBKU
ANEKTPUUYECKON SHEPTUU
MOTPEOUTENSIM C
MIPUMEHEHHEM CPEJICTB
ABTOMATH3AIIHH.

- TOTOBHOCTb K aKTUBHOH JCITEILHOCTHU
TEXHOJIOTHYSCKOM M COIHUAIbHOM
HANPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUAPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JIeATEIIEHOCTE;

MHTEpPEC K pa3InuHbIM chepam
poQeCCHOHAIBHON JEATEIHHOCTH,
OBJIaJICHUE YHUBEPCAIBHBIMA YU€OHBIMU
IMO3HABATEJIbHBEIMM JIEHCTBUSIMU.

- BIIQJICTh HaBBIKAMU y4eOHO-

- YMETb MOJIEIMPOBATh PEAJILHBIE CUTYallUN Ha SI3bIKE MATEMATUKH;
COCTaBJISITh BBIPAXKEHUSI, ypAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a41, UCCIIEJOBATH TIOCTPOEHHBIE MOJEINIHN C
HCIIOJIb30BaHUEM anmapara aareOpbl, HHTEPIPETUPOBATh
MIOJIYYEHHBIN pE3yJIbTaT; CTPOMTh MATEMAaTUYECKHE MOJEIH C
MTOMOIIbIO0 TEOMETPUYECKUX MOHATHI U BETUYHH, pellaTh
CBSI3aHHBIE C HUMHU ITPAKTUYECKHE 3a]1a4H; COCTABIISTh
BEPOSITHOCTHYIO MOJIETTb M MHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yJIbTaT; pelaTh NPUKIAAHbIE 3aaUl CPEICTBAMU
MaTeMaTHYECKOr0 aHaJIN3a, B TOM YHUCIIE COL[UAIIbHO-
SKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;
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UCCIIE0BATEIBCKON U IIPOEKTHOMN
NESITeIbHOCTH, HaBbIKAMU pa3pelIeHUs
npo0Jem;

- BBISBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H
Y aKTyaJU3UpoBaTh 3a/1a4y, BbIIBUTaTh
TUIOTE3Y €€ PEIlIeHHUs, HaXOAUTb apryMEHThI
JUISL TOKA3aTeNbCTBA CBOMX YTBEPKACHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;
- aHaJIM3UPOBATH NIOJYYEHHBIE B XO/I€
pellIeHus 3aJa41 Pe3yabTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETbh NePEHOCUTH 3HAHUS B
MIO3HABATENBHYIO U TPAKTUYECKYIO 00JIACTH
KU3ZHEJEATEIILHOCTH,

- YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX
HpPEIMETHBIX 00JIacTel;

- BBIABUIAaTh HOBBIE UJEH, IPEIaraTh
OpPUTMHAJIbHBIE MTOIXO0/Ibl U PELIEHUS;

U CIIOCOOHOCTH UX MCMOJIb30BaHUS B
MIO3HABATEJILHON U COLIMAJIBHOM NPaKTUKE

YMEHHUE UCTIONB30BaTh rpaduKu (PYHKLIUH ISl U3YUYEHUS MPOLIECCOB
Y 3aBHCUMOCTEH TPH PELICHUH 33134 U3 APYTUX y4eOHBIX
MIPEIMETOB U U3 PEaJbHOM KU3HU; BEIpaXKaTh (HOpMyIamMu
3aBUCHMOCTH MEX/y BeTMUNHAMU;

YMETh ONEPUPOBATH MOHATHAMU: HETIPEPHIBHOCTH (DYHKIIUH,
aCHMNTOTHI rpaduka QyHKIUH, TIEpBas ¥ BTOpasi IPOU3BOIHASL
(GyHKINU, TEOMETPUIECKUN U (PU3HUECKUI CMBICI POU3BOIHOM,
nepBooOpasHasi, ONpeeNICHHbI HHTETPAT; yMEHHE HAXOIUTh
acCUMIITOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH IPOU3BOTHBIE
CYMMBI, IPOU3BEICHNUS, YACTHOTO ¥ KOMIIO3ULINH (QYHKIIUH,
HAXOJUTh YpaBHEHHE KacaTeIbHOU K TpauKy (yHKINU;

YMEHHE HCII0Ib30BaTh MPOU3BOHYIO [UIS HCCIECAOBAHUS (HYHKITHIHA,
JUTSL HAXOJKICHUSI HAMJTYYIIIETrO PEIIeHUs B IPUKIAIHBIX, B TOM
YHCIIe COIMATbHO-I)KOHOMUYECKUX M (PU3NUECKUX 3a/1a4ax, JUIs
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOJUTh TUIOIIAINA U
00beMBI QUTYD C TOMOIIBIO HHTETPANa; IPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MOJICIIUPOBAHUS C TOMOIIBIO
mudhepeHIaTbHBIX YPaBHEHHI;

IIK 1.6. ®opmupoBaTs 1
aKTyaJIM3UpPOBaTh 0a3bl
JAHHBIX O TOTPEOUTEIIX
JIEKTPUYECKON SJHEPTUU C
IIPUMEHEHUEM CPEJICTB
aBTOMATH3AIIUHU.

- TOTOBHOCTb K aKTUBHOH JCITEILHOCTHU
TEXHOJIOTHYSCKOM M COIHUAIbHOM
HANPaBIEHHOCTHU, CIIOCOOHOCTH
WHULIUAPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JIeATEIIEHOCTE;

MHTEpPEC K pa3InuHbIM chepam
poQeCCHOHAIBHON JEATEIHHOCTH,
OBJIaJICHUE YHUBEPCAIBHBIMA YU€OHBIMU
IMO3HABATEJIbHBEIMM JIEHCTBUSIMU.

- BIIQJICTh HaBBIKAMU y4eOHO-

- YMETb MOJIEIMPOBATh PEAJILHBIE CUTYallUN Ha SI3bIKE MATEMATUKH;
COCTaBJISITh BBIPA)KEHMSI, ypAaBHEHH S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a41, UCCIIEJOBATH TIOCTPOEHHBIE MOJEINIHN C
HCIIOJIb30BaHUEM anmapara aareOpbl, HHTEPIPETUPOBATh
MIOJIYYEHHBIN pE3yJIbTaT; CTPOMTh MATEMAaTUYECKHE MOJEIH C
MTOMOIIbIO0 TEOMETPUYECKUX MOHATHI U BETUYHH, pellaTh
CBSI3aHHBIE C HUMHU ITPAKTUYECKHE 3a/1a4H; COCTABIIATh
BEPOSITHOCTHYIO MOJIETTh M HHTEPIPETUPOBATH TOTYyUEHHBIN
pe3yJIbTaT; pelaTh NPUKIAAHbIE 3aaUl CPEICTBAMU
MaTeMaTHYECKOr0 aHaJIN3a, B TOM YHUCIIE COL[UAIIbHO-
SKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;
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UCCIIEI0BATEIBCKON U IIPOEKTHON
NESITeIbHOCTH, HaBbIKAMU pa3pelIeHUs
npo0Jem;

- BBISBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H
Y aKTyaJU3UpoBaTh 3a/1a4y, BbIIBUTaTh
TUIOTE3Y €€ PEIlIeHHUs, HaXOAUTb apryMEHThI
JUISL TOKA3aTeNbCTBA CBOMX YTBEPKACHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;
- aHaJM3UPOBATH IIOJYYEHHBIE B X0/
pellIeHus 3aJa41 Pe3yabTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETbh NePEHOCUTH 3HAHUS B
MIO3HABATENBHYIO U TPAKTUYECKYIO 00JIACTH
KU3ZHEJEATEIILHOCTH,

- YMETb UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIABUIAaTh HOBBIE UJEH, IPEIaraTh
OpPUTMHAJIbHBIE MTOIXO0/Ibl U PELIEHUS;

U CIIOCOOHOCTH UX MCMOJIb30BaHUS B
MIO3HABATEJILHON U COLIMAJIBHOM NPaKTUKE

YMEHHUE UCTIONB30BaTh rpaduku GYyHKIUHN 17151 U3YUEHU S IPOIIECCOB
Y 3aBHCHUMOCTEH NPH PELICHUH 33a1a4 U3 APYTUX y4eOHBIX
MIPEIMETOB U U3 PEaJbHOM KU3HU; BEIpaXKaTh (HOpMyIamMu
3aBUCHMOCTH MEX/y BeTMUNHAMU;

YMETh ONEPUPOBATH MOHATHAMU: HETIPEPHIBHOCTH (DYHKIIUH,
aCHMNTOTHI rpaduka QyHKIUH, TIEpBas ¥ BTOpasi IPOU3BOIHASL
(GyHKINH, TEOMETPUYECKHUNA U PU3UUECKUI CMBICI POU3BOIHOM,
nepBooOpasHasi, ONpeeNICHHbI HHTETPAT; yMEHHE HAXOIUTh
acCUMIITOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH IPOU3BOTHBIE
CYMMBI, IPOU3BEICHNUS, YACTHOTO ¥ KOMIIO3ULINH (QYHKIIUH,
HAXOJUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIUH;

YMEHHE HCII0Ib30BaTh IPOU3BOIHYIO ISl HCCIICAOBaHUS (QYHKIIHH,
JUTSL HAXOJKICHUSI HAMJTYYIIIETrO PEIIeHUs B IPUKIAIHBIX, B TOM
YHCIIe COIMATbHO-I)KOHOMUYECKUX M (PU3NUECKUX 3a/1a4ax, JUIs
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOJUTh TUIOIIAINA U
00BeMBI (QUTYD C TOMOILBIO0 HHTETPAIA; IPUBOJUTH IIPHMEPEI
MaTeMaTHYECKOTO MOJICIIUPOBAHUS C TOMOIIBIO
nuddepeHIManbHbIX YpaBHEHUH;

[1K 3.3. BeInOaHATH
MIPOBEPKY M HAJIAJIKY
3JIEKTPOOOOPYIOBAHUS HA
o0BeKTax
ANEKTPOCHAOKEHUS B
MTPOMBIIIIJICHHOM U
IpaxaaHCKOM
CTPOUTEIILCTBE, B TOM
YHCIie C Pa3TUIHBIMU

BUIaMH peneﬁHHx 3alluT.

- TOTOBHOCTb K aKTUBHOH JCITEILHOCTHU
TEXHOJIOTHYSCKOM M COIHUAIbHOM
HANPaBIEHHOCTHU, CIIOCOOHOCTH
WHULIUAPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JIeATEIIEHOCTE;

- WHTEpec K pa3iuuHbIM chepam
poQeCCHOHAIBHON JEATEIHHOCTH,
OBJIaJICHUE YHUBEPCAILHBIMU YU4eOHBIMU
MO3HABATEJIbHBIMU ICHCTBUSIMU:

a) 0a30BbIC JJOTHYECKHUE ICHCTBUS:

- YMETb UCIOJIb30BaTh rpauku GyHKIMN A1 U3ydeHUs
MIPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBUCHUMOCTH MEXIy BETUUMHAMU;

- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIYYaltHOTO COOBITHSI; YMETh BBIYUCIISATH
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUUECKUX METOIOB;
MIPUMEHSTH (POPMYIIBI CIIOKEHHSI U YMHOKEHHS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (DaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEASIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMH BEJIMYMHAMM; YMEHUE PUBOAUTH IPUMEPHI
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- CaMOCTOSITENTLHO
u

aKTyaJIM3HpOBaTh MpodIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILIECTBEHHBIH
NPU3HAK WIA OCHOBAHMUS JIJISi CPAaBHEHHS,
KJIacCU(UKALIUU U 000O0IICHHUS;

- OTIPENEeNSTh IENH JICATEIILHOCTH,
3aaBaTh MapaMeTPbl U KPUTEPUU HX
JOCTH)KCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
NPOTHBOPEYHS B pacCMaTPUBAEMbIX
SIBJICHUSX;

- BHOCHUTBH KOPPEKTHUBHI B JICITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIIEICTBUI
NeSITeTbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBILILIEHHUE MTPU
peIIeHNH XKU3HEHHBIX Tpo0IeM

- BIIQJICTh HABBIKAMH MOJTYYCHHS
UH(POPMALIUN U3 HCTOYHIKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATh MOUCK,
aHaJIN3, CHCTEMATU3AIUI0 ¥ HHTEPIPETAIHIO
UH(OpPMAIIMU Pa3INnYHBIX BUIOB U (HOpM
NPEJICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opmarax ¢
y4eTOM Ha3HauYeHHs HH(POPMAIIUU U [IETEBOI
ayJIUTOPHH, BEIOMpAsi ONTUMAIBHYIO (popMmy
NPEJICTAaBICHUS U BU3yaTH3aINN

- QHAJIM3UPOBATh, JIEIaTh BEIBOBI U3
noJy4eHHOU nHpopmanun

- IUTAaHUPOBATh JAIBHEHIIYIO NesITeTbHOCTD
Ha OCHOBE IPOBEJICHHOTO aHAJIM3a.

¢bopmynHupoBaTh

MPOSIBJICHNUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETb MOJIENIUPOBATh PEAJIbHbIE CUTYAllUU Ha SI3bIKE MATEMAaTUKH;
COCTABJISITh BBIPAKECHHUSI, yPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a4l, UCCIIEJOBATH TIOCTPOEHHbBIE MOJIENIN C
UCIIOJIb30BAaHUEM ariapaTa anre0pbl, HHTEpIpEeTUPOBATh
IIOJIYYEHHBIN pE3yJIbTaT; CTPOUTh MATEMAaTUUECKHE MOJEIIH C
MOMOILbIO T€OMETPUYECKUX MOHITHI U BEJIMYUH, PEIIaTh
CBSI3aHHBIE C HUMHU IIPAKTUYECKHE 3a]1a4H; COCTABIISTh
BEPOSITHOCTHYIO MOJIEIb M UHTEPIIPETUPOBATH MOTYyUECHHbBIN
pe3yJIbTaT; pelaTh NPUKIAAHbIE 3a7a4l CPEICTBAMU
MaTE€MaTUYECKOI0 aHaju3a, B TOM YHCIIE€ COL[UAIbHO-
SKOHOMMYECKOTO U (PU3UYECKOI0 XapaKTepa;

1K 4.2. BeInogHaTh

- TOTOBHOCTHL K aKTUBHOM JACATCIIbHOCTH

- YMETb UCNOJIb30BaTh rpadpuku QyHKIMHA 1)1 N3ydeHUS
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MOHTaX ¥ HANAJAKy
3IEKTPOOOOPYAOBAHUS
aBTOMATHU3AI[UU CUCTEM
YIpaBJICHUS BEHTHIISLIHH,
KOHIUIIMOHUPOBAHUS,
BOJOCHA0KEHU,
OTOILICHUS.

TEXHOJIOTHYECKON U COLUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH
UHHUIMAPOBATh, IUTAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO
JesITebHOCTD;

- MHTEpec K pa3nyHbIM chepam
po(hecCHOHANTLHOM e TEIILHOCTH,
OBJIaJICHUE YHUBEPCAIbHBIMU Yy4E€OHBIMU
MIO3HABATEIbHBIMU ACHCTBHUSMHU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITEIILHO (bopmynHupoBaTh
u

aKTyaJIH3HpOBATh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH
MPU3HAK WIK OCHOBAHUS JJI CPABHEHHUS,
KJIaCCU(UKAIUU ¥ 000O0IICHNUS;

- OTIpeNIeNATh LENU AEATEIbHOCTH,
3aaBaTh MapaMeTPhl U KPUTEPUU MX
JOCTHO)KEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
IPOTHBOPEUHS B pacCMaTpUBAEMBbIX
SIBTICHUSX

- BHOCHUTBH KOPPEKTUBBI B JIEATEIbHOCTb,
OILICHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIEICTBUI
NeSITeTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBILILIEHHUE MTPH
PELICHUH KU3HEHHBIX MPOOIIeM

- BJAJIeTh HABBIKAMU MOJTYYECHUS
WH(POPMAIINN 13 HCTOYHIKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATH MOUCK,
aHaJIN3, CHCTEMATU3AIIUI0 1 HHTEPIPETAIHIO
UH(OpPMAILIUU Pa3IMYHBIX BUJOB U HopM

IIPOLIECCOB M 3aBUCUMOCTEN MPU PELIEHUH 3a/1a4 U3 IPYruX
y4eOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU; BbIpaxarb (popMyrnamMu
3aBUCHUMOCTH MEKy BETUUMHAMY;

- YMETbh OIIEpUPOBATh NOHATHAMU: CIIyYalHBIHN OIBIT U CIIy4aillHOE
COOBITHE, BEPOSTHOCTD CIYYallHOTO COOBITHS; YMETh BHIYUCIIATH
BEPOSATHOCTbH C UCIOJIb30BaHUEM IpapUUeCKIX METOJIOB;
MPUMEHSATH (POPMYJIIBI CIIOKEHUSI M YMHOXKEHUS! BEPOSITHOCTEH,
KOMOHMHATOpPHbIE (PaKThl U (POPMYIIBI IPU PELICHUH 3a/1a4;
OLIGHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHbIMH BEJIMYMHAMH; YMEHHUE IPUBOJUTH IPUMEPDI
IPOSIBJICHUS 3aKOHA OOJIBLINX YKCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETb MOJIENIUPOBATh PEAJIbHbIE CUTYALlUU Ha SI3bIKE MATEMATUKH;
COCTAaBJISITh BBIPAYKEHUS, yPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a4l, UCCIIEJIOBATH IOCTPOEHHbBIE MOJIENIN C
UCIIOJIb30BAaHUEM arIapaTa anre0pbl, HHTEPIPEeTUPOBAThH
IOJIyYEHHBIN Pe3yJbTaT; CTPOUTHh MaTEMaTHUECKUE MOJIEIH C
IIOMOIUIbIO T€OMETPUYECKUX MTOHATHN U BEIMYUH, pelIaTh
CBSI3aHHbBIE C HUMHU ITPAKTHUUECKHE 3a]1a4H; COCTABIISTh
BEPOSATHOCTHYIO MOJIE€Ib U HHTEPIPETUPOBATH TOTYYEHHBIN
pe3yJsbTaT; pelaTh NPUKIaAHbIE 3a7a4l CPEICTBAMU
MaTEMAaTHYECKOT0 aHAJIN3a, B TOM YHCJIE COLUATbHO-
SKOHOMMYECKOTO ¥ (PU3UYECKOI0 XapaKTepa;
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IpEeCTaBIICHHUS;

- CO371aBaTh TEKCTHI B PA3JIMYHBIX (hOpMaTax C
y4eTOM Ha3HaueHHs WH(POPMALIUU U LIETEeBOI
ayAUTOPHH, BEIOUPAsi ONTUMAIIBHYIO popMy
NPE/CTABICHUS U BU3yaIH3alUN

- QaHAJIM3UPOBATh, JIEJIaTh BEIBOABI U3
NOJy4eHHOU HH(pOpMaIu

- IUIAHUPOBATh AAJTBHEHIIYIO 1S TETbHOCTh
Ha OCHOBE IPOBEACHHOI0 aHAIN3A.
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBbHOM JUCIUILINHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oo0bem B
yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.4.
KOMOWHUPOBAHHBIE 3aHATHUS 306
KOHTPOJIbHBIE paOOTHI 24
OcHOBHOe coep:KaHue 244
IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 96
MPUKJIAJTHOI0 MOIYJIfA)
Koncynpranumu 2
IMpomexxyTounas arrecTamus (3K3aMeH) 8
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2.2. TemaT4yecKMid IJIAH U COJEePKAHME JUCUMIIIMHBI

Conep:kanue y4eOHOro MaTtepuasa (0OCHOBHOE M MPO(PecCHOHATILHO
HaumenoBanue pasgesioB u . O0bem | Dopmupyemble
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHON wacoB | KOMIETeHIH
MOYJIb (IIPY HAJTUYHMH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
Hens u 3amaunm Marematuky | Llenp w 3amaun MareMaTHKH TPU OCBOCHUM CIEUMAIBHOCTH. ba3oBble 3HaHUS U
pu OCBOEHUM | yMEHHUS 0 MaTeMaTuke B MPO(ecCHOHANBLHON U B MOBCEAHEBHON JAEATEIHLHOCTH.
CIIELIUATIbHOCTH. MHoxecTBO, oOmepaluud HaJl MHOMXECTBaMH, JAuarpaMmbl  Oilnepa-Benna.
MHoxecTBa U JIOTHKA Vcnonb30BaHue TEOPETUKO-MHOKECTBEHHOI'O ammapaTta JJisi ONHCAaHUS pealibHbIX
MIPOIIECCOB U SIBICHUH B IPO(PECCHOHATIBLHOMN AEATEIbHOCTH, IPU PELICHUH 33a4 U3
JOPYTHUX JUCLUIUIVH
Tema 1.2. Copep:xaHue yueOHOro MaTepuana 2
Yucna v BIYMCIECHUS Hatypanbusle u nensie yucna. [IpuzHaku 1eaMmMocTy Lesbix yuces. PanmoHnanbHble
yuciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, MPOLEHTHI, OECKOHEUHbIE OK-01, OK-02,
nepuoanudeckue 1podu. ApudmeTnyeckrue onepaluu ¢ paluoHaIbHbIMUA YUCIIAMU, OK-03, OK-04,
peoOpa30BaHUs YUCIOBBIX BhIpaxeHuH. [(eficTBuTeNnbHbIe yncia. PaiinonansHele u OK-05, OK-06,
UppaluoOHalibHble 4YHcha. ApHUPMETHYECKHE ONepalud ¢ JACUCTBUTEIbHBIMU OK-07
yuciaamu. [IpuOnuxéHHble BBIYMCICHHUS, TPaBUIa OKPYTJIEHUS, IPUKU/IKA U OLIEHKa K 1.2,
pe3yJibTaTa BBIYMCIECHUN K 1.5, TIK 1.6,
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4 K 3.3, TIK 4.2
ToxnecTBa u ToxKAeCTBEHHBIE | TOXIECTBA M TOXIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHSI.
npeoOpazoBanus YpaBHeHHUs, | HepaBeHCTBO, pellieHHE HEpaBeHCTBAa. MeToj HWHTepBaioB. PellieHHe MENbIX H
HEPABEHCTBA U UX CUCTEMBI JIpOOHO-pallMOHANIbHBIX YpaBHEHMM U HepaBeHCTB. [IpuMmeHeHHMe ypaBHEHUUl U
HEPaBEHCTB K PELICHUI0O MAaTeMaTHYEeCKHX 3aJad W 3aJad U3 pa3IMyHbIX oOiacten
HayK{ M peaIbHON KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUHN U
HepaBeHCTB. CHCTEMBl JIMHEMHBIX YpaBHEHMH. PemeHue npukiIagHblX 3amad C
TMOMOIIBIO CUCTEMBI JINHEHBIX YPAaBHEHUI
Tema 1.4. IIpogeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHue (Coep:KaHMe NPUKJIATHOIO 4
[IponieHTHBIE BBIYUCIICHUS | MOIYJISI)
B npopeccuoHanbHbIX | [IpuMeneHne qpo0eii U MPOLEHTOB ISl PEIICHHsI MPUKIIAJHBIX 33/1a4 U3 Pa3IUYHbBIX
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3aJavax oTpaciiel 3HaHUW W peanbHOM >ku3HU. [IpHOMMHKEHHBIE BBIYMCICHUS, NpPaBHUIIA
OKpYTJICHUS, NPUKHUIKA W OICHKAa pe3ysibTara BBIYMCICHUH. PaszHble crocoObl
BBIYHCIICHHS MPOIEHTOB. [IporieHTHBIE BRIUYMCIICHUS B TPOPECCUOHANBHBIX 3a/1a4ax.
[TpumeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO MATEMAaTHUECKUX 3a/1a4 U 3a7a4
13 pa3anyHbIX 00JacTel HAyKH U peaslbHOM JKU3HU
Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl IOCIENOBATENbHOCTEH. MOHOTOHHBIE
U TIPOTPECCHH [IOCJICZIOBATENbHOCTU.  ApuMeTHueckas M  I'€OMETpUYEcKass  IMPOrPECCUU.
beckoneuno yObIBaromasi reomerpuyeckas mnporpeccus. Cymma OeCKOHEYHO
yObIBaromeii reoMmerpuyeckoi mporpeccuu. Dopmyrna CIOXKHBIX IMPOIEHTOB.
Hcnonp3oBaHue mporpeccuu s peHIeHHs pealbHbIX 3a7ad MPUKIAIHOTO
Xapakrepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 4
@yHKIMU U TpaduKu @Oynkius, crnocodsl 3amanus (pysknun. ['paduk dyskmum. B3ammuo oOpaTHBIE
¢byakuu. OOnacTh ompeneseHrus W MHOXKECTBO 3HaueHud ¢GyHkuuu. Hynm
¢bynkuuu. [IpoMexyTku 3HaKONmOCTOsTHCTBA. YETHBIC 1 HEUETHBIE ()YHKIIMH
Tema 1.7. Conepxanue yueOHOro MaTepuasa 2
BxonHoi1 KOHTpOIIB Bbruucnienuss u mnpeoOpazoBaHus. YpaBHEHMS M HepaBeHCTBa. lIporpeccum.
OyHKIMH U TpaduKh
KonrtposnbHas padora Nel no pazzgeny 1
Pa3nen 2. Crenenu u kopHu. CTeneHHasi, nokas3arejibHas u jJorapupmuyeckas pyHkius 60
Tema 2.1. Conepxanue yueOHOro MaTepuasa 4
Apudmerndeckuil KopeHb n— | ApudMeTHUecKnii KOpeHb HaTypaabHOU creneHu. JIecTBUsA ¢ apupMETHIECKUMU
Ol CTENEeHU KOPHSIMU N—OM CTENEHHU
Tema 2.2. Coneprxanne y4eOHOT0o MaTepuasa 4
Cremnenu. CrannaprHas | CteneHb ¢ 1enbiM mokasaresieM. CraHaapTHas ¢Gopma 3amucH JIeHCTBUTEIBHOTO OK-01, OK-02,
dbopma 3anucy | yucna. Vcrmonp3oBaHue MOAXOASIICH (POPMBI 3aNTUCH JTEUCTBUTENBHBIX YHCET IS OK-03, OK-04,
NEWCTBUTEILHOIO YHUCIIa pelieHusT NpakTUYECKUX 3aJad M NOpeJcTaBlieHus JaHHbIX. CTeneHb C OK-05, OK-06,
paioHanbHbIM Toka3atesneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpakeHU, OK-07
COJIEp KAIINX CTEIIEHH C PAllMOHAIBHBIM MTOKa3aTelIeM K 1.2,
Tema 2.3. Coneprkanne yueOHOro MaTepraa 2 IK 1.5, TIK 1.6,
CrenenHas QyHKIMSA CreneHHas (yHKIMS C HaTypaldbHBIM M LElbIM MOKazaTenem. Eé cBoiicTBa u IIK 3.3, TIK 4.2

rpaduk. CBoiicTBa 1 rpadMK KOPHS N-Oi CTENICHH
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Tema 2.4.
Uppanmonaibabie ypaBHEHUS
Y HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

Pemrenne nppaliMOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB

Tema 2.5. Copepxanne yaeOHOro MaTepuana 2
[Ipumenenue CBOMCTB | Mcronp30BaHUEe CBOWCTB CTCNCHHOM (YHKIMU TIPU PEIICHUW YPaBHCHUH H
CTCTICHHON ()YHKITUN HEPABEHCTB

Kontposbras padora No2 o temam 2.1 - 2.4 pa3nena 2
Tema 2.6. Copepxanne yaeOHOro Marepuaa 4
[TokazarenbHast bynkuus, | [TokasatenbHas QyHKIHs, €€ CBOicTBa U rpaduk
€e CBOMCTBA
Tema 2.7. Copep:xanue yueOHOro MaTepuana 6
[lokazarenbHble ypaBHEHUS [TokazarenbHbIe ypaBHEHUS! M HEPABEHCTBA
U HEpaBEHCTBA
Tewma 2.8. Copep:xanue yueOHOro MaTepuana 2
[IpumeHenne CBOWCTB | Pemenue nmoka3aTenbHBIX YPAaBHEHHH U MIOKA3aTEIHBIX HEPABEHCTB
OKa3aTeNbHOM PYHKIUHU KontposnbHas pabota Ne3 no temam 2.6 - 2.7 pazaena 2
Tema 2.9. Copepxanne yaeOHOT0 MaTepuaa 4
Jlorapupm yuchia. | Jlorapudm umcna. JlecaTHUHBIN U HATYpaJIbHBIN JOrapr(MbI
Hecarnansbiit
Y HATYpaJbHBINA Jorapu(Mbl
Tema 2.10. Copep:xaHue yueOHOro MaTepuana 6
CgoiicTBa orapugmon ITpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTapU(MBI
Tema 2.11. Coneprxkanne y4eOHOro MaTtepuasia 4
Jlorapudmuueckas GyHkuus, | Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U TpadK
€€ CBOMCTBA
Tema 2.12. Copep:xanue yueOHOTo MaTepuana 10
Jlorapupmuyeckne Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
ypaBHEHHUS U HEPABEHCTBA
Tema 2.13. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJepKaHMe (CoepKaHNe NPHKJIATHOIO 4

Jlorapudmsr B mpuponme u
TEXHHUKE

MO/1YJIfA)

[Ipumenenne norapupma. Mcropust pasButus matematuku. Jlorapudmmueckas
cnupasib B mpuponae. Ee marematmyeckue cBoiicTBa. lcmonb3oBaHue rpadukoB
(GYHKIMH 11 UCCIIEAOBAHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOPhIe BO3HUKAIOT MPH
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PEIICHUHU 3aa4 U3 pa3JINYHbIX obnacrei HAYKHU U peaﬂbHOﬁ KHN3HU

Tema 2.14. Coneprxanue yueOHOro MaTepuasa 2
[Tpumenenue Pemienue sorapupMuueckux ypaBHEHHH U HEPAaBEHCTB
norapupmoB K pemienuto | Konrponbnas pabora Ne4 mo remam 2.9 - 2.12 paspena 2
3aja4
Paznen 3 IlpsiMble M JIOCKOCTH B NPOCTPAHCTBE 20
Tewma 3.1. Coneprxkanue y4eOHOr0o MaTepuasia 4
IloBropenne  mnmanumerpuu. | OcHOBHBIE (GUTYpBI, (akThl W TeopeMbl IUTAHUMETpUH. (OCHOBHBIE MOHSATHUS
OcHOBHBIE IOHATHUSA | cTepeoMeTpur. Touka, mpsMmas, IJIOCKOCTh, HpocTpaHcTBO. [loHsTne 00
CTepEOMETPUH aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU: AaKCHOMBI CTEPEOMETPHH U
CJICICTBUS U3 HUX
Tewma 3.2. Coneprxkanue yueOHOro Marepuasia 6
[TpsiMbIe U MIIOCKOCTH B3anMHOe  pacmonokeHWe TMpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIUECS,
B IIPOCTPAHCTBE. | MapaJUlelbHBIE W CKpPEIIMBAIOLIMECs TpsMble. [lapauielbHOCTh TIPSAMBIX U
[TapannensHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MMapajUIeNbHBIE MpsMble B MPOCTPAHCTBE,
pSIMOiA " IUIOCKOCTH, | MapauIeIbHOCTh TPEX NPSAMBIX, MapauIeNbHOCTh MPSMOW M IJIOCKOCTU. YTIIBI C
IUIOCKOCTEH COHANPABICHHBIMA CTOPOHAMH, YTOJI MEXAY TpPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaulebHble MIIOCKOCTH, CBOMCTBA MapauleIbHbBIX
iockocteil. IIpocreifne nmpocTpaHcTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpa’Jp, OK-01, OK-02,
Ky0, napajuiesienunesi, HoOCTPOCHNUE CeUeHU OK-03, OK-04,
Tema 3.3. Copepxanne yaeOHOT0 MaTepuaa 2 OK-05, OK-06,
[TepnenIuKyIIpHOCTD [leprieHAUKYIAPHOCTh MPSIMOM W IUIOCKOCTH: HEpPHEHJIUKYJISPHbIE NpsSMbIE B OK-07
MIPSIMBIX IIPOCTPAHCTBE, NpPsMbIE NApaJUICIbHBIE W IEPIEHIUKYISPHBIE K IUIOCKOCTH, IIK 1.5, TIK 1.6,
¥ TUIOCKOCTEH OpPU3HAK TEPHCHAUKYISIPHOCTH TPSIMOM M IJIOCKOCTH, TeopeMa O MOpsSMOil IK 3.3, TIK 4.2
MEPIIECHINKYIISIPHOHN TIOCKOCTH
Tema 3.4. Conepxanue yueOHOro MaTepuasa 4
Yrael  Mexay — OpAMBIMH | YTIBI B NMPOCTPAHCTBE: YroJd MEXKAY MPSMOM M IUIOCKOCTBIO, JABYTPAHHBIM YTOI,
U TIOCKOCTSIMU JUHEWHBIA Yo ABYTpaHHOTO yria. [lepneHauKyssp U HaKJIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM IO TUIOCKOCTH, TIPOCKIHs (PUTYpHI Ha
IUIOCKOCTh. [IepHeHIuKyIsIpHOCTh IUIOCKOCTEH: TNpHU3HAK MepHeHIUKYISIPHOCTH
JIBYX TUIOCKOCTEN. TeopeMa 0 TpEX NepHeHIUKYIIIpax
Tema 3.5. IIpogeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHue (Coep:KaHMe NPUKJIATHOIO 2

[IpsiMble U TIIOCKOCTH

MO/1YJIfA)
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B IIPAKTUYCCKHUX 3aJiadax

Pacrnionoxenre npsiMbIX U MJIOCKOCTEH B OKpYXKaroleM Mupe (pupoje, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PellieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.6. Coneprxkanne y4eOHOr0o MaTepuasia 2
OcHOBHBIE B3anMHoe pacnosoxeHHue MPSAMBIX U IUIOCKOCTEeW B mpocTtpaHcTBe. [loctpoenue
[IPOCTPAHCTBEHHbIE PUTYPBl | CCUCHHIA
Y UX B3aUMOPACIOJIOKEHUE KonTponpnas paborta N5 mo pazueny 3
Pa3nen 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIHU 36
Tema 4.1. Coneprxkanue yueOHOro Marepuasia 4
OCHOBBI TPUTOHOMETPUHU CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC  YHUCIIOBOI'O  apryMeHTa.  TpUrOHOMETpHYEecKass  OKPY)KHOCTb,
OIpeJIeIeHUe TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIOBOTO apryMEHTa
Tema 4.2. Copep:xanue yueOHOro MaTepuana 4
OcHOBHBIE [TpeobOpaszoBanue TPUTOHOMETPHUYECKUX BBIPa)KEHUI. OcHOBHBIE
TPUTOHOMETPHUUYECKHUE TPUTOHOMETpHYECKHE (HOPMYIIbI
TOXKIECTBA
Tema 4.3. Copep:xanne yueOHOTo MaTepuana 4
Iepuoguyeckne  Gynkuuu. | dynkuus. [lepuomuueckne QyHkuuu. TpuroHomerpuyeckue GYHKIHH, HUX OK-01, OK-02,
é}gﬁg;(;MeTqueCKHe CBOWCTBA U TpapuKu OK-03, OK-04,
OK-05, OK-06,
Tema 4.4. Copep:xanne yueOHOTO MaTepuana 2 OK-07
ITpeobpazoBanne rpadukos | CrkaTe U pacTshKeHHE TPahUKOB TPUTOHOMETPUICCKUX (DYHKITHIA. K 1.5. IK 1.6
TPUTOHOMETPHUYECKUX IIpeoOpa3oBanue rpadKoB TPUTOHOMETPUUYECKUX (PYHKITHIT IIK 3 3’ TK 4 2'
GyHKIM 7 '
Tema 4.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHNe NPHKJIATHOIO 6
Ornncanue MOYJIs1)
IIPOM3BOJICTBEHHBIX Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKMX (YHKIMHA B HpodecCHOHATBHBIX
IPOLECCOB € TNOMOINGIO | 3afayax. Mcmonb3oBanue rpadukoB GYyHKIUN Ui HCCIEAOBaHUS TMPOIECCOB U
rpaduKoB PyHKIHI 3aBUCUMOCTEH, KOTOpbhle BO3HUKAIOT IMpPH PEHIEHUWH 3aJady W3 JPYIHX y4eOHBIX
JMICIIATUIAH ¥ PEaTbHON JKU3HU
Tema 4.6. Copep:xanne yueOHOT0 MaTepuana 2
OO6patHbIe Oo6parnbie ¢pyHkuuu. OOpaTHble TpUrOHOMEeTpuueckue ¢GyHkuuu. Mx cBoiicTBa u
TPUTOHOMETPUUECKUE rpaduxu
byHKIUA
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Tema 4.7. Coneprxkanue y4eOHOro MaTepuasia 8
Tpuronomerpudeckue PemreHne TpUroHOMETpUYECKUX YPaBHEHUU
YPaBHEHHUS
Tema 4.8. Copepxanne yaeOHOT0 MaTepuana 4
Tpuronomerpuyeckue IIpuMepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHMCJIE C HCIOJIb30BAHHEM CBOMCTB

byHKIUH
Tema 4.9. Copep:xanue yueOHOro MaTepuana 2
Pewenne 3a1a4 | TpuroHoMeTpu4eCcKre BoIpa)KEHNs!, YDABHEHHS M HEPABEHCTBA
TPUTOHOMETPUU KonTponbras padora Neb mo pazueny 4
Pa3nen 5. KoopauHaTrsl 1 BEeKTOPBI B IPOCTPAHCTBE 16
Tewma 5.1. Coneprxkanue yueOHOro Marepuasia 4
BekTopel B mpocTpaHcTBe. | BekTop Ha 1miockocTd W B mpocTpaHcTBe. CllOKeHHWE M BBIYUTAHHE BEKTOPOB.
JeicTBus ¢ BEKTOpaMu YMHOKEHUE BEKTOpa Ha 4YMCH0. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM

BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

IIPUMEHEHHUEM NIPABUJI JEMCTBUI C BEKTOpaMU
Tema 5.2. Copep:xanne yueOHOTo MaTepuana 6
Koopaunatsl B | IIpsmoyronbHass cuctemMa KOOpJAMHAT B HpocTpaHcTBE. KOOpIMHATBI BEKTOpA.
npocrpanctse. Ilpocrenmme | [Ipocreiimme 3agaun B KOOpAMHATax. Yrosn Mexay BekTopamu. CkansipHoe OK-01, OK-02,
3aJ1aun IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAY NPAMBIMH U IUIOCKOCTSIMH. OK-03, OK-04,
B KOOpJMHATax KoopanHaTHO-BEKTOPHBIN METOJI TP PELIEHUN T€OMETPUYECKUX 3a/1a4 OK-05, OK-06,
Tema 5.3. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIIATHOIO 4 OK-07
[TpakTUKO-OPHUEHTUPOBAHHBIE | MOY/JIs1) IIK 1.5, IIK 1.6,
3aJaud  Ha KoopauHaTtHOW | KoopauHaTHas  TUIOCKOCTh.  BbIUMCIIEHHME  pacCTOSIHMA ¥ IUIOMIAACH  Ha TIK 3.3, TIK 4.2
IIJIOCKOCTH KOOPJIMHATHON MIOCKOCTH. KOJIMYEeCTBEHHBIE pacyeThl
Tema 5.4. Copep:xanne yueOHOT0 MaTepuana 2
Pemenne 3a71a4 Ha | KoopauHaTHO-BEKTOPHBIA METOJ IPHU PELIEHUH N€OMETPUUYECKUX 3anad. PemieHue
KOOPJIHMHATHI 3a/a4, CBSI3aHHBIX C IPUMEHEHUWEM INPaBWJI JEMCTBHM C BEKTOpaMH. 3ajauu
Y BEKTOPBI TJIJAHUMETPUU U CTEPEOMETPUHU U METOJIbI MX PEIICHMS

KonrtponsHas padora Ne7 no pazzaeny 5
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee NPUMeEHEHH 40
Tema 6.2. Ilonsartue Copep:xanne yaeOHOTo MaTepuana 6 OK-01, OK-02,
0 HenpepbIBHOCTH GyHKIMH | HenpepoiBHbIe QyHKIMHA. METOI HHTEPBAJIOB IS PEIICHHS HEPABCHCTB OK-03, OK-04,

33



Tema 6.3.
[IpousBoanas GpyHKIUN

Copep:xanue yueOHOro MaTepuana

[IpousBonnas Qynkiun. IlpowsBomHble 31eMeHTapHBIX (yHKIHA. DopMyIbl
HAaXO0XJACHUs TPOU3BOIHOM CYMMBI, IPOU3BEAEHUS U YACTHOIO

Tema 6.1. MonotonHocts | Comepikanue yueOHOTO MaTepuana

(byHKuH. IKCTpEMyMBI [TpomMexxyTKl MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl MU MHUHUMYMBI (DYHKITUH.

Gyrxpn. Towkn sxcTpemMyMa HauOospliee 1 HauMeHblee 3HaYeHUE (PYHKLIUU Ha IPOMEKYTKE

Tema 6.4. Copepxanne yaeOHOro MaTepuana

I'eomeTpuyeckuit cMbIcH | ['eomeTpudeckuii CMBICT MPOU3BOAHON (QYHKIMH — YrIoBOM Kod(hduimeHT

IIPOU3BOJHOU KacaTenbHOU K TpaduKy (QYHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
byHKIIUU

Tema 6.5. IIpogeccnonanbHO OPHEHTHPOBAHHOE cOJepsKaHue (coep:KaHue NPHKJIATHOTO

dusnueckun CMBICT | MOAYJIst)

IIPOU3BOJHOU dusnyeckuil (MEXaHUYECKUI) CMBICT Mpou3BOAHON. [IpuMeHeHHe Npou3BOAHOMN

B po(ecCUOHANBHBIX | IS ONPEAETICHUS CKOPOCTH IpoIiecca, 3aJaHHOT0 (GOpMyIIOi Wik rpadukoM

3a/1a4ax

Tema 6.6. Copep:xanne yueOHOTo MaTepuana

[IppuMeHeHne  TTPOM3BOAHOU
K HCCIIEJOBAaHUIO (YHKIMHA

Bospacranne u yObiBanue (YHKIIMH, COOTBETCTBHE BO3pACTaHUsI W YOBIBaAaHUS
GyHKIIUM 3HAKy Npou3BOJHON. I[IprMeHeHue MNPOU3BOAHON K HCCIEIOBAHHUIO

Ha MOHOTOHHOCTb 1 | GyHKIUH HA MOHOTOHHOCTb U DKCTPEMYMBI.

9KCTPEMYMBI

Tema 6.7. Coneprxkanne yueOHOT0 MaTepuasia

Hccnenosanue Gynkumii | Anroput™m  uccienoBaHus (QYHKIMA M IIOCTPOCHUSI €€ Tpaduka C MOMOMIBIO

Y TIOCTpOEHHE TpaPUKOB

HpOPI3BOIlHOI>i. HOCTpOCHI/Ie l"pa(bI/IKOB MHOT'OYJICHOB C HMCIIOJIb30BAHUCM alllapara
MaAaTEMAaTHYCCKOI'O aHaJInu3a. I/ICTOpI/IH Pa3BUTHA MAaTEMATHUYCCKOI'0 aHaJin3a

Tema 6.8.
HaubGonpliee ¥ HaMMEHbIIIEE

Conepkanuie ya4eOHOro MaTepuana

HaxoxnaeHnue HauOOJBIIEr0 M HAWMEHBIIETO 3HAYCHUS (bYHKHHH Ha OTPC3KC.

3HAYEHUS byHKIIIT Ha | [IpumeHeHre TPOU3BOAHON JIJIsl HAXOXKICHUSI HAWTYUIIIETO PEIICHUS B MPUKIIATHBIX

OTpEe3Ke 3aayax, IS OMpeNeleHHs] CKOpPOCTH Tpolecca, 3agaHHOro (opMmyrinod wiu
rpaduxom

Tema 6.9. IIpodeccnonaibHO OPUEHTHPOBAHHOE COAEP:KaHUeE (COlepPKaAHNe MPUKJIATHOTO

HaxoxJeHne ONTHMAaIbHOTO | MOXYJIsA)

pesyinbrata ¢ nomoulbto | [IpuknanHeie 3amadn, B TOM YHCIE COIHAIBHO-DKOHOMHUYECKOTO U (PH3UYECKOTro

MIPOU3BOTHOM B | XapakTepa, X penieHrue CPeICTBAMU MaTEMATHIECKOTO aHaIn3a

OK-05, OK-06,
OK-07

IIK 1.5, IIK 1.6,

[IK 3.3, 11K 4.2
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IMPAKTUYCCKUX 3aJjadax

Tema 6.10. Pemenune 3amau. | Comepikanue yueOHOTO MaTepuana 2
[IpousBogHas ¢bynkuuy, | JubdepennupoBanne  Qynkuuii. HMccinemoBanwe  GyHKIHHA ¢ MTOMOIIBIO
ee pUMEHEHUe npou3BoaHOM. Hanbombiiee 1 HanMeHblIee 3Ha4eHus! PyHKIUU

KontposbHas padora Ne§ no paszneny 6
Pa3nea 7. llepBooOpa3Has pyHKIMH, ee IPUMEHEHHE 16
Tema 7.1. Coneprxkanne y4eOHOr0o MaTepuasia 4 OK-01, OK-02,
[TepBooOpasnas GpyHKIHN IlepBoobpaznas. Tabnuia nepBooOpa3HBIX OK-03, OK-04,
Tema 7.2. [Tnomans | Comepkanue yueOHOro MaTepuana 6 OK-05, OK-06,
KPMBOJIMHEHHON  Tpamenuu. | HTerpan, ero reoMeTpudeckuii 1 GU3NIecKuil CMbICI. Bbruncienne naTerpasia mo OK-07
®opmyna  Herotona  — | popmyne Herorona-Jleiibruma 1K 1.5, IIK 1.6,
JletiOHuIa IIK 33, T1IK 4.2
Tema 7.3. IMpodeccnoHabHO OPUEHTHUPOBAHHOE COAEPKAHME (COAEPKAaHUE MPUKJIIATHOIO 4
OnpeneneHHbIi UHTErpajl | MOAYJIs1)
B npodeccuoHanbHOH | Pemenune 3aad Ha MpUMEHCHNE MHTETPaa Uil BEIYUCICHUS (DU3MYECKUX BEITUYNH
NeSITeIbHOCTH U )KU3HU U TUIomIaaei
Tema 7.4. Pemenune 3amau | ComepxaHue yueOHOTO MaTepuasa 2
Ha Haxoxzaenue | [leppoobpasHas u uHTErpa
nepBooOpa3zHoOn KonTpomnpHas padora Ne9 o pazueny 7
U €€ IpUMEHEHUe
Pa3nen 8. MHOTOrpaHHUKH M TeJia BpallleHusl 44
Tema 8.1. Copep:xanne yueOHOTo MaTepuana 2
MHororpaHHUKH [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE SJEMEHTHI MHOTOTPAHHMKA, BBINTYKIbIE W

HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHUKA
Tema 8.2. Copep:xanne yueOHOT0 MaTepuana 2
[Tpu3ma. IIpamas | [Tpusma: n-yronpHas nMpu3Ma; TpaHW ¥ OCHOBAHWS NPHU3MBIL; MpsMasi ¥ HAKJIOHHAS
Y TIPaBUIIbHAS TIPU3MBI npu3Mbl; OOKOBass M TMOJIHAS TOBEPXHOCTb MPU3MBL. DJIEMEHTHl PU3MBI.

[TpaBuibpHas mpu3Ma OK-01, OK-02,
Tema 8.3. Copep:xanne yueOHOT0 MaTepuana 2 OK-03, OK-04,
[Tapannenenunen, Kyo [lapannenenunen, npsSMOYToJbHBIM Mapaienenunes U ero cpoictBa. KyO. OK-05, OK-06,

Ceuenue ky0Oa, mapajienenumnena OK-07

[IK 1.5, TIK 1.6,
I1K 3.3, 11K 4.2
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Tema 8.4.

Copep:xanue yueOHOro MaTepuana

[Mupamuna. IIpaBunbHas | [lupamuga: n-yroibHas NHUpaMUAa, TPAaHU U OCHOBAHHME MHUPAMUJBI; OOKOBas H
nUpaMuIa. YcedeHHas | MoJHAs MOBEPXHOCTh MUPAMUJIBI; NMPABUIIbHAS M YCCUEHHAS MUpPaMHUIA. DIIEMEHTBI
nupaMua nupaMuibl. BerarcieHue 31eMeHTOB MHOTOTPAaHHUKOB: pE0pa, AMArOHaIH, YTIIbI
Tewma 8.5. Coneprxkanue y4eOHOro MaTepuasia

boxoBas Hu nonHas | [lnomans OOKOBOW IMOBEPXHOCTH M TMOJHOW IOBEPXHOCTH MPSMON MPU3MBI,
MOBEPXHOCTh IIPU3MBI, | TJIOIIAb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSMOM Mpu3Mbl. [1nomans
TTUPAMHU/TBI OOKOBOH TIOBEPXHOCTH M IIOBEPXHOCTH TMPABWIBHON NHpaMUABI, TEOpeMa O

rioniaau GOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUJIbI
Tema 8.6. Copepxanne yaeOHOro MaTepuaa

JIBI>KeHHe B IPOCTPAHCTBE.
CumMeTpHs B IPOCTPAHCTBE

HBI/I)KGHI/IC B IMIPOCTPAHCTBC. CI/IMMeTpI/IH B IIPpOCTPAHCTBC: CUMMCTPHA
OTHOCHUTCIIBHO TOYKH, Hp?[MOfI, INIOCKOCTH. DJIEMCHTBI CUMMCTPUU B IUpaMHIaxX,
IapajlICJICIrIICAax

Tema 8.7.
[IpaBunbHBIE
MHOT'OI'PAHHHUKH, UX CBOWCTBA

Copep:xanue yueOHOro MaTepuana

[lonsiTie mNPaBWILHOTO MHOTOTPAaHHUKA; TMpaBWJIbHAs TMpU3Ma M IpaBUIIbHAsS
MUpaMKia; MpaBUiIbHAs TPEyrojibHas MHUpaMUAAa W TPaBUIBHBIA TeTpadap; KyoO.
[Ipeacrarnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJCKAdAP U UKOCAIIP.
JIBukeHHe B TMPOCTPAHCTBE.  DIEMEHTHl  CUMMETPUU B TPABHIBHBIX
MHOTOTpaHHUKAX

Tema 8.8. Cummerpus B

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COIePKAHME NPUKJIATHOTO

npodeccum. Ceuenus | momy.Jist)

MHOT'OI'paHHUKOB Cummerpust B TpHUpPONE, AaPXUTEKType, TEXHUKE, B ObITy, B mpodeccum.

B npodeccHoHanbHbIX | Mcnonb30BaHue JBIKCHUH B MPOCTPAHCTBE MPH PEIICHUU MPOPECCHOHATHHBIX

3aadax 3agau. CeueHust mpusmbl M nupamuabl. [locTpoeHue cedyeHUil MHOTOTPaHHUKOB,
WCTIOJNB3ys METOJ CJICJIOB. BBITIOJHEHHWE BBIHOCHBIX IUIOCKAX YepTeXed W3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (BH] CBEPXY, COOKY,CHU3Y)

Tema 8.9. CopepxaHne yaeOHOT0o MaTepuaa

Hununap, ero | lunuaapuyeckast MOBEPXHOCTh, 00Pa3yIOIIKE IIMIUHAPHUECKON MOBEPXHOCTH, OCh

COCTAaBJISIIOLIHE. Ceuenne | mumuHIApUYeCKOW TOBepXHOCTH. LmnmHAp: ocHOBaHWMS M OOKOBas MOBEPXHOCTH,

WINHpa oOpasylomiass ¥ OCh; IUIONAAb OOKOBOW M TOJNHOM MoBepXHOCTU. M300paxkeHue

WINHApA Ha IuiockocTd. Pa3épTka numuuaapa. CedeHus NUIMHAPA (MIOCKOCTBIO,
NapajuIeIbHON WM NEPIEHAUKYIISIPHON OCH LIWIIMHPA)
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Tema 8.10.
Konyc, ero cocrasusomue.
CedeHue KoHyca

Copep:xanue yueOHOro MaTepuana

KoHnunyeckas moBepXHOCTb, 00pa3yrolle KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KoHuYeckoil moBepxHocTu. KoHyc: ocHOBaHMe U BepuinMHa, oOpa3yrolas U OCh;
1iouaib OOKOBOW M MOJIHON NOBEPXHOCTU

Tema 8.11.
VYceueHnnblii koHyc. CeueHue
YCEUYEHHOTO KOHYCa

Copep:xanue yueOHOro MaTepuana

YcedéHHBIN KOHYC: 00pa3ylolie U BhICOTA; OCHOBaHHUS M OOKOBasi MOBEPXHOCTb.
N300paxenne koHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CedeHus KOHYyca
(TIOCKOCThIO, MapaJuIEbHOM OCHOBAaHUIO, M IIJIOCKOCTBIO, MPOXOASILEH uepe3
BEPIIKHY)

Tema 8.12.
[Iap u cepa, ux ceueHus

Coneprxkanue ydeOHOro Marepuasia

Cdepa u map: ueHtp, paauyc, 1uaMeTp; Ioaab moBepxHoctu cepol. Banmuoe
pacrionio)keHue cdepbl W IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o6paxenue chepsl, mapa Ha miuockoctu. CedeHus mapa

Tema 8.13.

Ilonsatue o0 oO0BeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB H
TEJ BpaIICHUS

Copep:xanue yueOHOro MaTepuana

[Tonsitue o0 o0béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. OO0bEM NUpPaMUIBL,
PU3MBI IUIMHJPA, KoHyca. O0BEM 11apa U miomaab chepbl

Tema 8.14.
O0BeMbI Hu IJIOIIA A
MOBEPXHOCTEH MOJOOHBIX Tel

Copepxanne yueOHOTO MaTepuana

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY TUIOIIAIIMU TOBEPXHOCTEH
A 00bEMaMH MOJOOHBIX TENI

Tema 8.15.

Copep:xanne yueOHOTo MaTepuana

Komb6unanuu MHororpaHHukK, OMHMCaHHbIN OKoyio cepbl. Cdepa, BNMCaHHAS B MHOTOIPAaHHUK
MHOIOIPAaHHMKOB M TEIl | WM B TEJIO BpallleHUs. MHOTOTpaHHHUK, BOMCAHHBIN B TEJIO BPALICHUS

BpalIeHUs

Tema 8.16. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHNe NPUKJIATHOIO
KomOunamun MO/1YJIfA)

FEOMETPHYECKUX  Tel  Ha | Mcnonap3oBaHne KOMOWHAIIMN MHOTOTPAHHUKOB U TeJl BpallleHUsl Ha TIPAKTHKE
NPaKTHKE

Tema 8.17. Pemrenue 3amaud.
MHOrorpaHHukn M Tena
BpAaILCHUS

Copep:xanne yueOHOTo MaTepuana

Bbluncrnenne  BenuuuH  (JUIMHA, yroi, o00beM, IUJIOUIaJb  TOBEPXHOCTH)
reOMEeTPUUYECKUX QUTYP, UCTIOIB3Ys U3yUeHHBIE (YOPMYIIBI K METO/IbI

Konrtponsnas padora NelO no paznemny 8
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Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 32

Tema 9.1. Copep:xanne yaeOHOro MaTepuana 2

[IpencraBnenue nanuelX | [IpencraBneHve JaHHBIX ¢ moMmomlplo  Tabnaun W auarpamm. CpenHee

U OnMcarenbHas CTaTUCTHKA | apu(MeTHUeCKoe, MeJHaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHS, pa3Max,
JCTIepCHsl, CTAHJaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Tema 9.2. IIpodeccnonaiibHO OPUEHTHPOBAHHOE COJep:KaHue (CoepKaHue MPUKJIIATHOTO 4

CocraBnenue TaOJIUL] | MOTYJIsT)

U AuarpaMM Ha MpaKkTUKe [TepBuuHas 006pabOTKa CTATUCTUYCCKHUX NaHHBIX. [ paduyeckoe MX MpeCcTaBICHHE.
HaxoxpaeHue cpenHUX XapakTEepHUCTUK, HaONI0JaeMbIX JaHHBIX. [IpuMmeHeHue
CTATHCTUYCCKUX METOJIOB JIJIsl peHICHUS MPOPECCHOHATBHBIX 3a/1a4

Tema 9.3. Copep:xanue yueOHOro MaTepuana 6

Omnepanun Hag coOblTuAMH, | CriydaiiHble 3KCIIEPUMEHTHI (OMBITBI) W CAydailHble COOBITHS. JJIeMEHTapHBIC

HaJl BEPOATHOCTAMM. | COOBITUS (MCXO/BI). BeposTHOCTH CIy4aifHOTO COOBITHS. bBIM30CTH YacTOTHI H

VYcnoBHas BEpOSITHOCTh BEPOATHOCTH cOObITHII. CiydaliHbIe ONBITHI C PABHOBO3MOKHBIMH 3J€MEHTapHBIMU
coObITHSIMH.  BeposTHOCTH  COOBITHI B ONBITaX C  PABHOBO3MOXKHBIMHU
JNIEMEHTapHBIMU  cOObITHSMHU. Omnepanud Hag  COOBITHSIMH:  TIEpecedeHHe,
o0beIuHEHNEe, TPOTUBOIOJIOXKHBIE CcoObITHsA. Jumarpammber Oinepa. dopmyna
CIIOKEHUS BEpPOSTHOCTEH. YCIOBHAs BEPOSITHOCTb. YMHOXEHUE BEPOSITHOCTEH.
Hepeso ciyyaiiHOro sxciepuMenTa. @opmyna nojHou BeposTHocTU. HezaBucrumbie
COOBITHS

Tema 9.4. Coneprkanne y4eOHOro MaTtepuasia 4

OneMeHThl KOMOMHATOPUKU Komb6unaroprnoe mnpaBuno ymHoxkeHus. I[lepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

Tema 9.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHMe NPHKJIATHOIO 4

BepositHOCTB MO/1YJIfA)

B npodeccuoHaNbHBIX | BhIUUCICHHE BEPOSITHOCTEH C UCMOIB30BaHHEM (hopMysl KOMOWHATOpUKH. OIleHKA

3aayax BEPOSITHOCTH  COOBITHSI B MPOGECCHOHATBHOM  JeATEIbHOCTH.  Pemienwne
npoecCHOHANBHBIX 33/1a4 Ha BEPOSTHOCTH COOBITHS

Tema 9.6. CopepxaHne yaeOHOT0o MaTepuaa 2

Cepun  mocnenoBaTenbHbIX | buHApHBINA ClTydaiiHBIH ONBIT (MCHBITAHHWE), yCIeX W Heynada. HesaBucuMbIe

WCTTBITAaHUI ucnbiTanusa. Cepus HE3aBUCHMBIX HCHBITAaHMM 10 mepBoro ycmexa. Cepus

HE3aBUCHUMBIX UCNIBITAHUN bepHymm

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

IIK 1.5, IIK 1.6

[IK 3.3, 1IK 4.2

38



Tema 9.7.
Crny4aiinbie

U pacrpeieieHHusl.
MareMatuueckoe OKHJIaHUE
CIIy4ailHOM BEJTMYHHBI

BCJIMYHHBI

Copep:xanue yueOHOro MaTepuana

Cnyuaiinas BenuurHa. Pacripesnenenue BeposiTHocTel. JluarpamMma pacripeieseHusl.
[Ipumepsl pacnpeneneHuid, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAILHOE.
YucnaoBbie XaAPaKTCPUCTHUKU CJIy‘-IElﬁHbIX BCJIIMYHMH: MATCMATHYCCKOC OXHUIaHUC,
JUCIepCUsl U CTaHAapTHOE OTKJIOHeHHue. [Ipumepsl npuMeHeHus: MaTeMaTH4eCKOro
OXuJaHus, B TOM 4YHUCJIC B 3aJadyax H3 HOBCCHHGBHOﬁ JKU3HU. MaTtemaTudeckoe
OXXuJaHue OMHApHOM ciy4yailHOW BeaMYMHBI. MaTeMaTHYecKOoe OXHUAaHUE CYMMBbI
cnyqaﬁme BeIMunH. MaTteMaTndeckoe OXMIAHUC U JUCIICPCHUA TCOMECTPUUCCKOI'O
1 OMHOMUAJIBHOTO pacIpe/ieIeHH

Tema 9.8. Copepxanne yaeOHOro MaTepuaa 4
3akoH  OonbMX  4uceld | 3aKOH OOJIBIIMX YKCET U €ro pojib B Hayke, MpUpoje U obimecTBe. BoiOOpOoUHBIi
HenpepeiBable  ciay4aliHble | MeTOJ] WccieqoBaHuil. [IpuMepsl HEpEephIBHBIX CIyYalHBIX BenW4uH. DyHKIHS
BEJIMUUHBI (paclpeseNeHus). | IIIOTHOCTH pachpeeieHus. PaBHOMEpHOE pacrlpeeleHHe W €ero CBOMCTBA.
Hopmanbsnoe pacnpenenenue | [lorsTre 0 HOpMaIbHOM pacrpeeIeHUN
Tema 9.9. Pemenmne 3amau | Comepkanue yueOHOTO MaTepuana 2
KOMOMHATOPHUKH, CTATUCTUKHU | DieMeHThl KOMOWHATOpUKH. CoObITHE, BEpPOATHOCTH COObITHA. CIIOKCHUE U
Y TEOPUH BEPOSTHOCTEN YMHOXEHHE BEPOSITHOCTEN
Kontposnbnas padora Nell no pazneny 9
IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IePKaHUe 46
BapuaTuBHBIA NPUKIATHON MOAYIb
Paznen 10. MaTemMaTH4YeCKHii NPAKTUKYM 46
Tema 10.1. Conepxanue yueOHOro MaTepuasa 8
Marpuiisl ¥ ONpeaeauTenu CriocoObl perieHust CucTeM JTUHEeWHbIX ypaBHeHuH. [lonstus: marpuna 2x2 u 3x3,
onpeaenuTenb MaTpullbl. Meton [Maycca penieHust cucTteM JUHEHHBIX YpaBHEHUU.
Pemenne npuknanseix 3anad. [Ipumenenne matpuil B uHQOpMaTHKe
Tema 10.2. Conepxanue yueOHOro MaTepuasa 8
DJIeMEeHTHI BeKTOpHOM | KommuiaHapHbeie BeKTOphl. PasnmokeHWe BEKTOpa IO TpeM HEKOMIUTaHAPHBIM
anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTH. ['€OMETpUUECKHH CMBICI ONPENESINTENs 2X2.
Pemenne npukiaaHbIX 3a1a4
Tema 10.3. Cofep:kaHye yaeOHOTo MaTepHana 8 OK-01, OK-02,
KommnekcHele uncna ITonsate komriekcHOro umcia. CONpspKEHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uucina. @Popma 3amMCH  KOMIUIEKCHOTO — YHCIA OK-05, OK-06,
(reoMeTpuyeckas, TpPUTOHOMETpUYEcKas, anreOpandeckas). ApudmeTndyeckue OK-07
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HGfICTBHH C KOMIIJICKCHBIMH 4YHCJIaMH

1K 1.5, IIK 1.6,

Tema 10.4. Coneprxanue yueOHOro MaTepuasa 6 [IK 3.3, 1IK 4.2

I'padsr [Tonstue rpada. CssHblii rpad, nepeBo, MUKI Tpad Ha IUIOCKOCTH. PemieHue
NpUKIAAHBIX 3a1a4. [Ipumenenne rpada B nHpopmaTuke

Tewma 10.5. Coneprxkanne y4eOHOr0o MaTepuasia 6

3agaun MareMaTudeckoi | Bapmanmonnsiit  psa.  Ilomuron wactor u  rucrorpamma.  CTaTHCTHUECKUE

CTaTHUCTUKH XapaKTePUCTHKU psAJia HAOII0AaeMbIX JTaHHBIX

Tema 10.6. Coneprxkanue yueOHOro Marepuasia 8

Jlornueckue onepanuu | Jlornueckue omnepauuu. I[Ipumenenue nuarpamm Oilnepa—Benna nns peuieHue

C MHOXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 3a/lad TMPO(ECcCCUOHAIBHON HAaIpPaBICHHOCTH, 3a]a4
WHPOPMATUKA M JPYruX Yy4YeOHBIX JWUCHMIUIMH W JUIS ONHCAaHUS peabHBIX
MIPOLIECCOB U SBICHUN

Tewma 10.7. Coneprxkanue yueOHOro Marepuasia 2

Pemenue 3a1a4 | [[puMeHeHne U3YYEHHBIX MaTeMaTH4YeCKHX (PAKTOB K pEIICHUI0 3aJad U3

MAaTEMATHYECKOTO pa3IMYHBIX 00J1aCTeH HAYKU M PEATbHOM JKU3HH

MIPaKTUKYMa KonTponbnas pabora Nel2 mo pazneny 10

Koncyabranus 2

IIpomexyTouHas arrecTanus (IK3aMeH) 8

Bceero: 340
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3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
T CHATITAHBI

3.1 [Ins peaqu3anuu nNporpaMmMbl IMCHUILIMHBI IPEXYyCMOTPEHbI CJIeYIOLIHe
crnenuaJbHble MOMEIIeHUs: KaOUHeT MATEeMATUKHN U MAaTeMAaTHYeCKUX TUCIHUILINH

1. Cneyuanusuposannasn mebensb u CuCmemvl XpaHeHusl:

— CTOJI MPeNoJaBaTesl ¢ AIMKUKAMU JJIs1 XPaHEHMS,

— KpPECJIO MpernoaaBaTes;

— 0CKa y4ueOHas;

— mKagbl U CTEIUIAXKHU I XPAaHEHUS HATJIATHBIX TOCOOUN M y4eOHO-METOINYECKOTO
KOMILJIEKCa;

— IOCaI0YHBIE MECTA 110 KOJIMYECTBY 00yJArOIINXCS;

— CTOJI YYEHUYECKU;

— CTYJI YYEHHYECKHU.

2. TexHuueckue cpeocmea:

— CeTeBOU QUIBTD;

— annapaTHbIA KOMIUIEKC MOOWJIBHBIN (IIPOEKTOp, MyJIbTUMEIUNUHBII 3KpaH);

— JIMIIEH3MOHHOE NPOrpaMMHOE 00ecIieueHue;

— 00pa3oBaTeIbHbIA KOHTEHT U CUCTEMA 3allUThl OT BPEAOHOCHON MH(POpMALIH;
— HOYTOYK IIperojiaBaTers;

— BBIXO/I B JIOKQJIBHYIO CETh;

— noctyn K ceth HTepHer;

— MIPUHTED;

— KOMIUIEKT YepPTEKHBIX HHCTPYMEHTOB.

3 [Hemoncmpayuonnvle yuebHo-Ha2nsa0Hble NOCOOUsL:

— KOMITJIEKT Y9€OHO-HATJIAIHBIX MTOCOOMH (KOMIUIEKThI YY€OHBIX TaOJIuIl, MJIaKaTOB,
KOMIIJIEKT 3JIEKTPOHHBIX BUI€OMATEPUANIOB, TOPTPETOB BBAAIOLINXCS YICHBIX, MAKETOB
F€OMETPUUYECKUX Tell U PUryp);

— KOMIUIEKT y4eOHO-METOJMYECKOM JOKYMEHTalludM, B TOM YHCJIE€ Ha 3JIEKTPOHHOM
HocuTese (Y4eOHUKU U yuyeOHble OCOOMs, KapTOUKH-3aJaHMsI, KOMILJIEKThl TECTOBBIX 3aJaHUM,
3alaHuil  JUIsT KOHTPOJBHBIX pPa0OT, Uil pPa3HBIX BUAOB OIEHOYHBIX CPEJCTB, IK3aMEHa,
METOMYECKHE PEKOMEH/IAINH U Pa3pabOTKH).

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmmbl

Jnis peanu3anuu MpOrpaMMbl AUCHUILIUHBL OMOMMOTeUHbIM (OHI 00pa3oBaTeIbHON
OpraHu3allii JIOJDKEH MMETh IeYaTHBIC W/WIU DJIEKTPOHHBIC YYEOHHKH W pa3pabOTaHHBIC B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MpH HAIWYHH), JOMYIIEHHbIE K WCIOJIB30BAHUIO MPHU
peanu3anuu  00pa30BaTENBHBIX MPOTPAMM CpeaHEro MpodeCcCHOHATBHOTO 00pa3oBaHMs,
peann3yeMbIxX Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUsl.

[lpu peanmuzanuu MpoOrpaMMbl JAUCIUTUIMHBI BO3MOKHO HCITOJIb30BaHHUE AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoB, JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3aluu
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO 00IIEero 00pa3oBaHUS.

Ilepeyennb pexomeHayeMbIX Y4YeOHbIX H3AaHuil, VHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEepaTypbl
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41



JlonoTHUTeIbHbIE UCTOYHUKH:

3.Amumos III.A. MaTtematuka: anredpa 1 Hayana MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa W Hayama MareMaTthdyeckoro asanmsza: YueO.uist 10-11 ki oOmeoOpasoBart.
yapexaeHui-3-e uza. — M: IlpocBemenue, 2016. —463 c.

4.Artanacsu JI.C. T'eometpus, 10-11: Yueb. ana obmieoOpazoBar. Yupexaenuit — 18-¢
u3a. —M.: IIpocsemenue, 2009.- 255 c.

5.bammakoB M.U. Martemaruka. Yuebuuk: — M.: KHOPYC, 2017r.-394c.- (CI1O)

6.bammakoB M.M. MaremaTtuka. 3amadHuk: y4eO.mocoOue misi oOpa3oBar.yd. Hay. H
cpen. mpod.obpazo. — M.: Akanemus, 2012r.

7.boromosioB H.B. Maremaruka:. yueonuk nist CCY30B. — M: Jlpoda, 2005- 395c¢.

8.boromonioB H.B. C6opuuk 3amay mo maremaruke:. YyeO.nmoc. mansi CCY30B. — M:
Hpoda, 2007- 204c.

9.I'yceB B.A. Maremaruka: anrebpa ¥ Hadajda MaTeMaTUYECKOrO0 aHaIM3a, T€OMETPHs
1 ipodeccnii u cienmanbHocTel. — M., 3narensckuii nenTp Akagemus, 2018r. — 416 c.

10.I'yceBa A.W. Quckpernas matematuka: yueOnuk. — M.: KYPC:MH®PA —M, 2019r. —
208c.

11. Janasa A.A. Marematuka: YueOuuk.- M.: ®opym: UHOPA- M, 2019r. —544 ¢

12.Janassn A.A. COopHUK 3a7a4 1o mMaTemaruke: YueOHuk.- M.: ®opym: UHOPA- M,
2005 -352 c.

13.JIucuukun B.T. Conoseiiuuk W.JI. . Marematuka B 3agayax C pEHICHUAMMU:
VYueb.mocobwue. 3-e usn., crep.— CII6.: M3garenscTBO «Jlanb»,2012.- 464. c.

14.Cniupuna M.C Teopust BEposSITHOCTH U MaTeMaTHUecKas CTaTUCTUKA: YYEOHUK s
CTYI. yupexaeHuit cpen. npod. oopasoanus/M.C.Crupuna, [1.A.Criupus.- 4-¢ u3n., crep.- M.:
W3narenbckuit neHTp «Axanemusi», 2013.-352 c.
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16. I'mypman B.E. Teopust BeposTHOCTEM M MareMaTudeckas craructuka. -M.:IOpair,
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS

OBIIEOBPA3OBATEJIbHOU JTUCIIUILIAHBI

KoHTpo/ib M OLEeHKa pe3ylbTaTOB OCBOEHHUS OO0IIe00pa30BaTeIbHON AUCLIUIIIMHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX

u po¢eCCHOHATBHBIX KOMITETEHIIUI o paznenam
U TeMaM COJICp KaHMs YIeOHOT0 MaTepuara.
Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun  OEeHOYHBIX
KOMIIETEHIH S MepPONPUsITUS
OK 01. Bwibupars cmoco6wr | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TectupoBanmue
perieHus samau | 1.5IT-o/c, 1.6, 1.7. VYcTHBIN onpoc
npohecCHOHATBLHOM Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. Maremaruueckuit
NEeATEILHOCTH Temnr 3.1 - 3.4, 3.5I1-o0/c, 3.6. JIIUKTAHT
IPUMEHUTEIBHO Temsr 4.1-4.4, 4.5 T1-o/c, 4.6 -4.9. KonTponbHas
K pa3JInYHbIM KOHTEKCTaM Temsr 5.1, 5.2, 5.3[1-0/c, 5.4. pabora

Temer 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8, Brmonnenue

6.9 IT-o/c, 6.10. 3aaHUN

Temwr 7.1, 7.2, 7.311-0/c, 7.4. MIPOMEKYTOUYHOM

Temsr 8.1- 8.7, 8.8 I1-o/c, 8.9 - 8.15, aTTeCcTaluu

8.16 IT-o/c, 8.17.

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,

9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBPEMEHHBIE cpeactea | 1.511-o/c, 1.6, 1.7. YcTHBIN onpoc
TTOMCKA, anamm3a | Temnr 2.1 - 2.12, 2.1311-o/c, 2.14. MareMaTU4eCcKui
u untepnpetauuun | Temsl 3.1 - 3.4, 3.5I1-o0/c, 3.6. IUKTAHT
uHpopmanuu, Temer 4.1-4.4, 4.5 I1-o/c, 4.6 -4.9. Kontponbnas
" uHpopmannonnsie | Temsr 5.1, 5.2, 5.311-o/c, 5.4. pabota
TEXHOJIOTHH Temer 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8, Brmmonnenue
IS BBIITOTHEHUS 3amaud | 6.9 I1-o/c, 6.10. 3aJaHUuN
npodeccuoHanbHOM Temsr 7.1, 7.2, 7.311-0/c, 7.4. IIPOMEKYTOUHON
NeATEeILHOCTH Temsr 8.1- 8.7, 8.8 I1-0/c, 8.9 - 8.15, aTTecTallu

8.16 IT-o/c, 8.17.

Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
OK 03. [TnanupoBars | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
u peamuzossiBaTh | 1.511-0/C, 1.6, 1.7. YcTHBIN onpoc
COOCTBEHHOE Temnr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTH4ecKui
npodeccuoHaIbHOe Tewmst 3.1 - 3.4, 3.51T-o0/c, 3.6. JTUKTAHT
W JU9HOCTHOe  pa3ButHe, | Temsr 4.1-4.4, 4.5 T1-o/c, 4.6 -4.9. KontponbHas
IPEeIIPUHUMATEIBCKYIO Temsr 5.1, 5.2, 5.311-o/c, 5.4. pabota
eI TENIEHOCTD Tems! 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Brimonuenue
B npodeccuonanbHoil cdepe, | 6.9 I1-o/c, 6.10. 3a/laHui
HCIIOJIF30BaTh sganusa | Temnr 7.1, 7.2, 7.311-o0/c, 7.4. MIPOMEKYTOUYHOM
no mpaBoBoil u (unancoBoii | Temsr 8.1- 8.7, 8.8 I1-o/c, 8.9 - 8.15, aTTecTaluu

TpaMOTHOCTH B Pa3JINYHBIX
JKU3HCHHBIX CUTYyalluIX

8.16 IT-o/c, 8.17.

Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
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OK 04. O¢dextusno | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 TIl-o/c, | 3ammra
B3aMMOJECHCTBOBATh 1.5I1-0/c, 1.6, 1.7. WHUBUTYAJIbHBIX
u paborarp B koiuiekTuBe | Temsur 2.1 -2.12, 2.1311-o/c, 2.14. MPOEKTOB
1 KOMaHe Temer 3.1 - 3.4, 3.5I1-o/c, 3.6.

Temsr 4.1-4.4, 4.5 T1-o/c, 4.6 -4.9.

Temrr 5.1, 5.2, 5.311-o/c, 5.4.

Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

6.9 IT-o/c, 6.10.

Temwr 7.1, 7.2, 7.311-0/c, 7.4.

Temsr 8.1- 8.7, 8.8 I1-0/c, 8.9 - 8.15,

8.16 IT-o/c, 8.17.

Teme1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
OK 05. OcymectBmsary | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
yctHylo u  nuceMmennyroo | 1.5I1-o/c, 1.6, 1.7. YcTHBIN onpoc
KOMMYHUKAIIUIO Temnr 2.1 - 2.12, 2.1311-o/c, 2.14. MareMaTHdecKui
Ha rocymapcTBeHHOM si3bike | Temsr 3.1 - 3.4, 3.511-o/c, 3.6. JTUKTaHT
Poccuiickoi Oenepanuu | Temor 4.1, 4.2, 4.311-0/c, 4.4. 3amuTa
¢ yuetom  ocobennocreit | Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MHAUBUYaJIbHbBIX
colManbHOr0 M KyibTypHOro | Tewmsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, MIPOCKTOB
KOHTEKCTa 6.9 I1-o/c, 6.10. KoHnTponpsHas

Temwr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15, pabora

7.16 IT-o/c, 7.17. Brmonunenue

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. 3aJaHui

Teme1 9.1, 9.2 TT-0/c, 9.3, 9.4, MIPOMEKYTOUHOM

9.5 IT-0/c, 9.6 - 9.9. arTecTalnuu

P10 IT-o/c

OK 06. [TposiBnsaite | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Tl-o/c, | YcTHBII onpoc
TPaKIaHCKO- 1.5I1-0/c, 1.6, 1.7. 3ammura
naTpuoTHUecKyro mosunuto, | Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. VHIUBULYAJIBHBIX
JIEMOHCTPHUPOBATH Tewmnr 3.1 - 3.4, 3.5I1-0/c, 3.6. MIPOEKTOB
OCO3HAHHOE noBenenue | Temsl 4.1-4.4, 4.5 T1-o/c, 4.6 -4.9. Brimonnenue

Ha OcCHOBe TpamuimonHbix | Temsr 5.1, 5.2, 5.311-0/c, 5.4. 3aJaHIH
POCCUICKHX nyxoBHO- | Tewmsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, IIPOMEXKYTOUHOU
HPaBCTBEHHBIX nennocrei, | 6.9 I1-o/c, 6.10. aTTecTalnu

B ToM umcine ¢ yuetom | Tewmsl 7.1,7.2, 7.311-0/c, 7.4.

rapMOHU3AINN Temsr 8.1- 8.7, 8.8 I1-0/c, 8.9 - 8.15,

MEXKHAITMOHAIIbHBIX 8.16 IT-o/c, 8.17.

51 Mexpenurno3ueix | Temsr 9.1, 9.2 T1-0/c, 9.3, 9.4,

OTHOIICHHIA, npumensts | 9.5 I1-o/c, 9.6 - 9.9.

CTaH/apThl P10 [T-o/c

AHTUKOPPYMIIUOHHOTO

MTOBEICHUS

OK 07. CopeiictBoBats | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
coxpaHeHuro  okpyxaromieit | 1.5I1-o/c, 1.6, 1.7. VYcTHBIH onpoc
cpensl, pecypcocoepexxkenuto, | Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. Maremaruueckuit
MIPUMEHSTh sHanusa | Temsr 3.1 - 3.4, 3.5I1-o/c, 3.6. IUKTAHT

00 u3MmeHeHuu  kiuumara, | Temsl 4.1-4.4, 4.5 T1-o/c, 4.6 -4.9. KonTponsHnas
TIPUHITUTIBI oepexxmuBoro | Temsr 5.1, 5.2, 5.311-o/c, 5.4. paborta
npousBoacTBa, dpdexTuBHo | Temsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, Brinonnenue
IIEWCTBOBATH 6.9 IT-o/c, 6.10. 3aaHui
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B UPE3BBIYANHBIX CUTYAIHIX Temwr 7.1, 7.2, 7.311-0/c, 7.4. MIPOMEKYTOUHOM
Temsr 8.1- 8.7, 8.8 I1-0/c, 8.9 - 8.15, arrecranuu
8.16 IT-o/c, 8.17.
Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 I1T-0/c, 9.6 - 9.9.
P10 IT-o/c
IIK 1.5. ObecneunBath P.1, Temnr 1.2, 1.3, 1.4, 1.3 I1-0/c, 1.6, | TectupoBanue

KOHTPOJIb, YU€T U
peryJivpoBaHue

P.2 Temsr 2.1, 2.2, 2.3, 2.5 IT-o/c, P.3
Tema 3.1

VYeTHBII onpoc
Konrponbnas pabora

OecriepeOoHOM MOCTaBKU P.4 Tema 4.2, P.5 Temnr 5.4, 5.5, 5.6, | Brimonnenue
AJICKTPUUYECKON IHEPTUU 5.7 IT-o/c, 5.9, P.6 Tema 6.3 II-o/c, | sK3aMeHAIMOHHBIX
norpeburensm ¢ npumenenrem | P.7 Temsr 7.8, 7.9, 7.10 II-o/c, P.8 | 3anmanwmii
CpE/CTB aBTOMATU3ALIUH. Tema 8.2 II-o/c, P.9 Temsr 9.2, 9.3 I1-

o/c, P.10 Tema 10.10 II-o/c, 10.13,

P.13 Temsr 13.1, 13.2, 13.3, 13.4 II-

o/c, P.14 Temnur 14.2, 14.3, 14.5 T1-o/c,

14.6.
[1IK 1.6. ®opmupoBars u P.1, Temsr, 1.4, 1.3 I1-o/c, 1.6, P.2 TectupoBanue

aKTyaJIu3upoBaTh 0as3bl
JAHHBIX O IOTPEOUTEISIX

Temur 2.5 IT-o/c, P.3 Tema 3.3 I1-o/c,
P.5 Temsr 5.4, 5.5, 5.6, 5.7 IT-o/c, , P.6

YcrHblii onpoc
KonTponbnas padora

3JIEKTPUYECKON SHEPTUU C Tewma 6.3 I1-o/c, 6.6 [TI-o/c, P.8 Tema | BeimosiHeHHe
MIPUMEHEHUEM CPEJICTB 8.3, P.10 Tema 10.8, P.13 Temsl 13.4 | ox3aMeHAIIMOHHBIX
aBTOMAaTH3alllU. I1-o/c. 3aJIaHUN

1K 3.3. Bemonaste npoepky | P.4 Tema 4.2, P.5 Temnr 5.4, 5.5, 5.6, TectupoBanue

Y HaJIaJKy 5.71I-0/¢,5.9,5.10, P.6 Tema 6.6 I1- | YcrHbIi onpoc
AIEKTPOOOOPYIOBAHMS HA o/c, P.7 Temwr 7.4, 7.5, 7.6, 7.10 I1-o/c, | KonTpoapHas paboTa
o0BekTax snexTpocHabxkenus B | P.8 Tema 8.3, P.9 Tewmst 9.2, 9.3 I1- Brinonnenue
MPOMBIIIUICHHOM U o/c, P.10 Temsr 10.10 IT-o/c, 10.13, SK3aMeHaIIMOHHBIX
rpaxkJaiHckom crpoutenscrBe, | P.13 Temsr 13.1, 13.2, 13.3, 13.4 11- 3aJaHui

B TOM YHCJIE C PA3JIMYHBIMHU o/c, P.14 Temnr 14.2, 14.3, 14.5 T1-o/c,

BHJIaMHU PEJICHHBIX 3aluT. 14.6

[1K 4.2. Beimonasats MoHTaX U | P.4 Tema 4.2, P.5 Tems! 5.4, 5.5, 5.6, TectupoBanue

HAJIAJIKy
AIEKTPOOOOPYIOBAHUS
aBTOMAaTHU3aIlUH CHCTEM
YIIPaBJIEHUS BEHTUIALIUM,
KOHAWIIMOHUPOBAHUS,
BOJIOCHA0KEHHS, OTOILICHUS.

5.7 I1-0/c,5.9,5.10, P.6 Tema 6.6 I1-
o/c, P.7 Tems1 7.4, 7.5, 7.6, 7.10 IT-o/c,
P.8 Tema 8.3, P.9 Temsl 9.2, 9.3 II-
o/c, P.10 Temsr 10.10 IT-o/c, 10.13,
P.13 Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, P.14 Temnur 14.2, 14.3, 14.5 TT-o/c,
14.6

YceTHBIT onpoc
KonTponbHas padora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
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PELEH3USI
Ha pado4yio nporpaMmmy
no aucuumnae «MaremaTHKay
quts cneranpHocTH 08.02.09 MonTak, Hamazka U 9KCIUTyaTalus 3J1eKTpoo0opy10BaHUs
TIPOMBIIUICHHBIX ¥ MPaKAaHCKUX 3/JaHuU :
KBaH(UKaL¥s BBITYCKHAKA — TEXHUK
IpOGHIb — TEXHOJIOTHYECKHUI
(opma oOyueHust — ouHast

Paspaboruuk: ['mymko Exarepuna Onerosua, npenoxasatens [BIIOY PO «CUT»

Ha penensuio npexcrasiena pabouast mporpaMma yuyeOHOH THCHHUIUTHHEL «MaTeMaTukay,
pazpaborannas Ha ocHoBe ®I'OC CIIO mo cmenumansHocTH 08.02.09 MonTtax, Hamagka U
9KCIUTyaTalust 3eKTpooOOpy 10BaHHS TIPOMBIIIIEHHBIX M IPAKIAHCKHX 3[aHHMN, YTBEPKIAEHHOTO
npukazoM MunmcrepeTBa npocsemenus Poceniickoit @enepanuu ot 9 HosOps 2023 r. Ne845,
OI'OC COO, yrBepkaenHoro npukazoM Munobpuayku Poccuu ot 17.05.2012 Ne413 (pen. ot
27.12.2023), nonoxenuit ®OOIT COO, yrBepxaenHoit npukazoM Munnpocemenus Poccun ot
18.05.2023 Ne371 (B pex. ot 19.03.2024), ¢ yderoM mnpumepHO#l pabGoueill NporpamMMsl
obmmeobpazoBarebHON JUCHUILIMHEEL «MaTematuka», pekomenaosannoit @®I'6OY 1O UPITO
JUIst TPOohecCHOHATBHBIX 00pa3oBaTebHbIX opranu3aiuii (mporokosn ot 30.11.2022 Nel4).

Llenu 1 3aga4u ocBoeHUs paboyeif mporpaMMBbl IUCIHUIIIHHEI «MaTeMaTHKa» COOTHECEHBI
¢ Oo0mWMMH [ENAMH OCHOBHOH HpoecCHOHATbHONH 00pa3oBaTeNbHOW IMPOrpaMMBl IO
cnempanbHocT  08.02.09 MonTax, Hamagka M OKCIUTyaTalust dJIeKTpooOOpyHoBaHHs
IPOMBIIUICHHBIX B I'PAXKIAHCKUX 31aHUH.

CrpykTypa paboueil mporpaMmbl JUCHHUIUIMHBI —«MaremaTuka», COOTBETCTBYET
TpeGoBaHMsAM K pa3paboTke pabouMX IpOrpaMM H HMEET CIEAYIONIIYI0 CTPYKTypy: oOruas
XapakTeprcTHKa padodeit mporpamMmbl 001eo6pa3oBaTeIbHON YUeOHOH TUCIHUILUIHHEL, CTPYKTYpPY
u cojepkaHue 0O0meoOpa3oBaTeIbHON JUCLHUIUIMHBL, YCIOBHS peajH3allMi  IPOrpaMMBl
001eo0pa3oBaTebHO  IMCLHMIUIMHBL, KOHTPOJIb M  OLEHKA pPe3yJbTaToB  OCBOEHHs
o0mmeobpazoBaTeIbHON AUCIHITITHHEL

B pasgene «OOmasi XxapakTepucTHka pabodeil mporpammsl 06mieoOpazoBaTeIbHON
y4eOHON JUCHHIUIHHEL «MareMarnka» OIpEeIeNeHO MECTO MMCHHIUIMHBEI, KOTOpas SBIISAETCH

YacThIO0 OCHOBHOM MpOQecCHOHATIBHOM 00pa3oBaTenbHOM porpaMMsel B cootseTcTBrH ¢ PI'OC -

CITO mo TexHOJOrHYeCKOMY Ipoduiio. YKa3aHsl Leldb U 3aa4i JUCLUILIMHEL, 1aHO ONUCaHue
pe3ysbTaTtoB 00y4YeHHUsI, B TOM YHCIIe U ONUCAHHE OOIIHUX U IPO(eCcCHOHATBHBIX KOMIIETEHIMI, Ha
(opMIpOBaHHE KOTOPBIX HALETICHO 00yYeHHE.

B paszgene «CtpykTypa i coaeprkanue o0mmeo0pa3oBaTeabHON IUCIUIITIMHED) PUBEIEHD]
00BEM U BH/IbI pabOTBHI 110 AUCLUIUINHE, IIPUMEPHBIH TeMaTHUECKHUI IITaH ¢ yKa3aHHEM pa3/IelioB,
TeM, 00beMa PEKOMEHIYEeMBIX YacoB, a Takke 00pa30BaTeIbHBIX PE3yJIbTaTOB.

Pasmen «YcinoBus peajqM3aldd IporpaMMbl  00meo6pa3oBaTeNbHOM  AHCHMILTHBI
BKJIOYaeT TpeOGOBaHHUS K MaTepHaIbHOMY M TEXHHYECKOMY, HH()OPMAIMOHHOMY OCHAIUEHHIO
[peroiaBaHus AUCIHUIIINHBL.

B pasmene «KoHTpoib M OLEHKAa pe3yIbTaTOB OCBOGHMs 00meo0pa3oBaTesbHOM
JHCLHILTHHED IPUBEICHB! TPEOOBAHHS K IUIAHKPYEMbIM 06pa3oBaTe/IbHbIM PE3yIbTaTaM.

[TpodeccHOHATLHO-OPHEHTHPOBAHHOE ~ COZEPXKaHHE  IPOrpaMMbl  CHOCOGCTBYET
(OpMHUPOBAHUIO TaKHX MPO(ECCHOHATBHBIX KOMIIETCHIMN KaK:

1K 1.5. OGecneunBarh KOHTPOJIb, YUET H peryiupoBanue GecrnepeGoiHON MOCTaBKH
3JIEKTPUYECKON SHEPIUH MOTPEOUTENISIM C IPHMEHEHHEM CPEJICTB aBTOMATH3AIUH.

I1K 1.6. ®opMHpPOBATH U aKTyaIH3HPOBATh 0a3bl JAHHBIX O MOTPEOHUTENAX IEKTPHIECKOM
SHEPrUH C IPUMEHEHHEM CPECTB aBTOMATH3alllH;

I1K 3.3. BBIOIHATH IIPOBEPKY U HAJIAKY JIEKTPO0OOpyI0BaHUS HA 00BEKTaX
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9JIEKTPOCHAOIKEHHS B IPOMBIIUICHHOM H I'PaXKIaHCKOM CTPOHTEIHCTBE, B TOM YHCIIE C
Pa3IMYHBIMH BHIAMHU PEJICHBIX 3alHT.

1K 4.2. BEmomHATh MOHTa)X U HAIAJIKY 3IEKTPO0OOpYA0OBAHMS aBTOMATH3AIMU CHCTEM
YIIPaBIEHHs] BEHTHIIAMH, KOHIUIIHOHHPOBAHHS, BOXOCHAO)KEHH S, OTOTUICHHS.

[Iporpamma cdopmupoBaHa IIOCIEOBATENBHO, JIOTHYECKH BEPHO, YTO MO3BOJISET
obecreunTh BHICOKHI yPOBEHDb YCBOCHHUS 3HAHHN M YMEHHH, a TAK)Ke aKTHBH3AIINIO KPEaTHBHOI 1
[I03HABATEJIbHON MEATEIPHOCTH M PACIIMpeHHe NPO(eCCHOHAIBHOM HSPYAUIUH CTYACHTOB.
Vkazausl pa3nuunble Gopmbl yueOHOH paboTHI.

3axmoyeHue: JaHHas pabodas nporpaMma y4yeOHOM AuCIMIUIMHBI «Maremarukay
PEKOMEH/IyeTCs K HCIIOIB30BAHUIO IIPHU IOJTOTOBKE CIICLHATUCTOB CpPEIHEro 3BEHa I10
crenuanbHocTy  08.02.09 MonTax, Hamagka M 9KCIUTyaTalMs dJIEKTPOOOOpYHOBaHUSI
MPOMBIIIIEHHBIX ¥ IPaXKIAaHCKHUX 3JaHHI.

PeBgmeHT:

Ltitigprel o 4%7%&,//{% /MM% (obrs frtreeee
Hozmncs_ﬁ% nata Tenetbon

ML
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PEINEH3 M1

Ha pato4yio nporpamMmy

no aucuuminne «KMATEMATHKA»
qutst cniepanbHocTH 08.02.09 MonTaX, HanaKa U SKCIUTyaTalHs 31eKTpooOopy 10BaHus!
TIPOMBILIICHHBIX ¥ IPAKIAHCKUX 3JaHHIf ‘
KBaIH(HKAIHS BBITYCKHUKA — TEXHUK
NpOGHIb — TEXHOJIOTHYECKHI
(dopma o0byyeHus — oqHast

PaspaGoruuk: ['mymko Exarepuna OnerosHna, npenogasaresns ' BIIOY PO «CUT»

PaGouass mporpamma 1o obmieoOpaszoBatenbHOl y4yeOHOHM aucnumumHe «MaTtematukay,
[PEJICTaBICHHAs Ha PELIEH3UI0, COCTABIICHA JIOTHYHO, CTPYKTYpa COOTBETCTBYET IIPHHIIUITY €MHCTBA
TEOPETUYECKOT0 M IPAKTHYECKOro oOyueHus. Pas3jensl BBIAENEHBI JUIAKTHYECKH IE1eco00pa3sHo.
[TociemoBaTeIbHOCTh TEM, Ipe/UlaraeMbIX K H3y4eHHIO, HalpaBieHa Ha Kad4eCTBEHHOE YCBOCHHUE
y4yeOHOro Marepuana. Llensm W 3amaud JUCHMIUIMHBI COOTHECEHBI ¢ OOIMMMHU LENSAMH OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHO POrpaMMBI — IPOrPAMMBI IOATOTOBKH CIEIIHAIHCTOB CPEIHEro 3BeHa 110
crnenuansHocTn 08.02.09 MoHTaX, Hama1Ka ¥ SKCILTyaTalus 31€KTPo06Opy10BaH s IPOMBILLIEHHBIX
U TPaXIAHCKUX 3JaHMi. JIOTHKa CTPYKTYpBI, COJAEp)KaHHs, a TaK e ydeT NpodecCHOHAIbHOIf
HAIPaBJIEHHOCTH IIPOTrPaMMBI IT03BOJISET JOCTHYb HEOOX0MMOT0 YPOBHS ¢()OPMHUPOBAHHOCTH OOIIHX
i pO(eCCHOHATBHBIX KOMITeTEHIIHH

OK 01. BeiGupars crmocoObl pemeHust 3anad  Npo(EecCHOHANBHON  AeSTelIbHOCTH
IPHMEHHTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcmonp30BaTh COBPEMEHHBIE CpeACTBA IIOMCKA, aHAIW3a M HHTEpIpETaluu
uHpopMaLuK, ¥ HHOOPMAIMOHHBIC TEXHOJNOTHH JUIS BBIIOJHEHHs 3aJa4 HPo(ecCHOHAIbHOI
JIeSTeIbHOCTH

OK 03. IlranupoBaTh M peajn30BBIBATH COOCTBEHHOE HMPO(PECCHOHAIBHOE M JIMYHOCTHOE
pasBUTHE, IPEeIPUHAMATEIILCKYIO JESTeIbHOCTD B MPO(heCCHOHAIBHOI cdepe, HCIoNb30BaTh 3HAHUS
10 (PMHAHCOBOIT PAMOTHOCTH B Pa3/IHYHBIX )KH3HEHHBIX CUTYaIMsIX

OK 04. D hexTHBHO B3aNMOICHCTBOBATH M pabOTATh B KOJJIEKTUBE X KOMaHIe

OK 05. OcymecTBIsTh YCTHYIO H MHCBMEHHYIO KOMMYHHKALMIO HA TOCYAapPCTBEHHOM SI3bIKE
Poccwuiickoit ®enepannn

OK 06. IIposBISTH TpaXkIaHCKO-MATPHOTHYECKYIO MO3HILHUIO, IEMOHCTPHPOBATH OCO3HAHHOE .

[OBEJCHHE Ha OCHOBE TPAIUIIHOHHBIX POCCHHCKHX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
y4ETOM FapMOHU3ALMH MEKHALHOHAIBHBIX H MEKPETUIHO3HBIX OTHOLICHHUI, IPUMEHATH CTaHAAPThI
QHTHKOPPYIIIHOHHOTO ITOBE/ICHHUS;

OK 07. ComeHCcTBOBAaTh COXPAHEHUIO OKPYIKAIOIIEH CPebl, pecypcocOepeKeHUIO, IIPUMEHATh
3HAHMA 00 M3MEHEHUH KJIMMATa, IPHHIUIEI 0ePeTHBOrO MPOU3BOACTBA, ADPEKTUBHO AeiicTBOBAT B
Ype3BBIYAMHBIX CUTYALHUSIX C y4eTOM OCOOEHHOCTEH COIMAaIBHOIO U KYJIbTYPHOIO KOHTEKCTa

I1K 1.5. O6ecrnieunBaTh KOHTPOJIb, YUET U peryiupoBaHue Gecriepe0oifHol mocTaBKu
9JIEKTPHYECKOil SHEPr U NOTPEOUTEISIM C IIPUMEHEHHEM CPEJICTB ABTOMATU3ALIUH.

[IK 1.6. ®opMupoBath ¥ aKTyaJH3HpOBaTh 0a3bl JAHHBIX O MOTPEOHTENAX 3JIEKTPHYECKOM
9HEPTUH C IPHMEHEHHUEM CPEICTB aBTOMATU3allUH;

T1K 3.3. BHINOIHATE IPOBEPKY M HATAAKY 3JIeKTpo0O0py10BaHUs HA 00BEKTax
SJIEKTPOCHAOKEHH S B IPOMBIIIUICHHOM H TPa)KIaHCKOM CTPOMTEIBCTBE, B TOM YHCIIE C Pa3IHYHBIMH
BUJIaMH peJICHHBIX 3alUT.

1K 4.2. BBIoaHSITh MOHTa)XK M HAJIAJKY 3JIEKTPO0OOPY10BaHHs aBTOMAaTH3aLUH CHCTEM
yIIpaBJIeH s BEHTUISIIUH, KOHIHIIMOHAPOBAHHS, BOIOCHAOKEHH S, OTOILICHHUS.

B paGoueif mporpaMme OTpakeHa CBS3b MeXAy TpeOoBaHMAMH  (eaepalbHOro
rOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTAaHJApTa CpeHero odmero obpasoBanus M (enepalbHOro
rocyJIapcTBEHHOT0 00pa30BaTebHOr0 CTaHAapTa CPEIHEro NMpodecCHOHANbHOro 00pa3oBaHMs IO
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cnenuaabrocTH 08.02.09 MonTax, HalaaKa U SKCIUTyaTals IeKTPO0OOPYI0BaH S IPOMBIIITIEHHBIX
U TPaKJAHCKHX 3/1aHMM,  4epe3 BBIIEJICHHE IUIAHUPYEMBIX O00pa30BaTeNbHBIX pe3yJbTaTOB
o0pa3oBaTeIbHON TUCIHITTHHEL

B paGoueii mporpamme 3anoeHo obecreyeHne NpO(ECCHOHATBHON HANpaBIeHHOCTH
cpeaHero npogeccHoHanbHOro oOpa3zoBaHus. TemaTnueckuii miaH pabodell mporpaMMel OTBEYaeT
3a/1a4aM COBEPIICHCTBOBAHMUS CIIOCOOHOCTH ¥ TOTOBHOCTH K JaJbHEHIIell TPy 10BOil A€ TeILHOCTH.

B paboueii porpamMme IPeJICTaBICHBI TpeboBaHus K MHHHMAJIBHOMY
MaTepHalbHO-TeXHUYECKOMY OOecIeueHnio y4eOHOH JHUCHMIUIMHBL, IEpeuyeHb pPEKOMEHIyeMOil
OCHOBHOW H JIOTOJIHHTEIBHON JIMTEpaTyphbl, HHTEPHET-PECYPCOB. YKa3aHHBIE PECYpPCHl, a TaKKe
MaTepHalbHO-TEXHHYECKOe 0beciedeHne Crioco0CTBYeT IIIAaHOMEPHOMY H KaueCTBEHHOMY OCBOEHHIO
BCEX JHMAAKTHYECKHX e/IHMHHII, yCTAHOBJICHHBIX B KauecTBe LeJel U 3a1au paboyeil mporpaMMsl.

ABTOPOM I'PaAMOTHO OIIPE/IeIEHbI TUIIBI OLIEHOYHBIX MEPOIIPUATHIH, HCIIOIB3YEeMBbIE B IIpoIiecce
TEKYLIEro W MPOMEKYTOYHOIO KOHTPOJIS, B COOTBETCTBUH ¢ TpeGoBaHUsMU. OCHOBHBIE NOKa3aTe/Iu
OLICHKH pe3yJIbTaTa I03BOJIIOT AMArHOCTHPOBATh JOCTHIKEHHE YCTaHOBJIEHHBIX 0Opa3oBaTe/IbHBIX
pe3yJIbTaToB.

3akuouenue: JaHHas pabGodasi mporpamma o0meoOpa3oBaTeNbHON y4eOHOH AUCIHILIHHEI
«MATEMATHKA)» pexkoMeHayeTcsi K HCIOIB30BAHHIO B HPO(MECCHOHAIBHBIX 00pa3oBaTeIbHbIX
OpraHM3alHsIX B COCTaBe OCHOBHOI MPOo(ecCHOHAIBHOM 00pa30BaTeIbHON IPOrpaMMBI, peaiu3yeMoi
Ha 6aze 0CHOBHOro 0011ero oopazoBaHusl. '

Coppeit Aiecoud ol

(amufng, ums, 0THECTBO, 00pa3oBaHHE) U7
JlaTa Tenedon
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