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1. OBIIAS XAPAKTEPUCTUKA PABOYEW ITPOTPAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUMHBI «<MATEMATHUKA»

1.1.  Ob6aacTb npuMeHeHus1 padoyveil NPOrpaMmbl

O6meobpazoBaTenbHASL JTUCUUILINHA «MareMatuka» SIBJISIETCSA
00s3aTeIbHOM  YacThi0  OOIIe00pa3oBaTeIbHOrO0  IMKIa  00pa3oBaTeNbHOM
nporpammsl B coorBercTBUU ¢ PI'OC CIIO no cnenmansaoct 38.02.06 Qunancuot
peamuzyemoii Ha 0a3e OCHOBHOIO 0O0mIero o0Opa3oBaHUS. Jucuurmivna
«Matemartukay uzydaercs B 1 u 2 cemecTpe nepsoro kypca. [Iporpamma paspaborana
Ha ocHoBaHuu TpeboBanuit ®I'OC cpennero o6imero oOpa3oBaHHs C YYETOM
npodeccuoHaNbHON HANPABJICHHOCTH MOJIyYaeMOM CIIeUaTIbHOCTH.

[Tpu ocBoenuu crnennanbHocTu 38.02.06 Qurnarncet MmaTemMaTiKa U3ydaeTcs
B 00beMe 176 yacos.

[IpoduibHast cocTaBisOmIas OTpakaeTcss B TPEOOBAaHMSIX K TMOJTOTOBKE
0OyYaroIMXCs B YACTH:

- oOmieil CUCTeMBbI 3HAHWHM: aKTyaJlbHbIE TIPUMEPHI  HCIOIb30BAHHS
MaTeMaTHYECKUX UCH M METOIOB B IPOPECCHOHATBHOM IS TEIILHOCTH;

- TPaAKTHYECKOTO WCIOIBb30BaHUS TPUOOPETCHHBIX 3HAHUA M yMCHUI:
WHIMBUIYATLHOTO YYEOHOTO OIbITa B ITOCTPOCHHHM MAaTEMATHYCCKUX MOJICIICH,
BBITTOJTHCHUN MCCIIECI0BATEIIBLCKIX U TIPOCKTHBIX PaloT.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOJTOTOBKE OyXrayrepa.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHHUS JUCHUIJINHBI:

1.2.1. Heaun 4 3a1a9u TUCHMILIHHDI:

Conepxanue MPOTPaAMMBI 00111600 pa3oBaTEIHHOM JTUCLUTIIAHBI
«Maremaruka» HampaBJIeHO Ha JOCTHXKEHUE pe3yJbTaTOB €€ H3y4YeHHUs
B cootBercTBUM c TpedoBanuamu PI'OC COO c¢ yuyerom mnpodeccroHambHOM
HarnpasiaeHHoctu @I'OC CIIO. TlpuoputeTHBIME TIEISIMUA O0yUYECHHUS MaTEMAaTHKE
Ha 6a30BOM YPOBHE SBISAIOTCA':

- (opmupoBaHHE IEHTPAJIbHBIX MATEMAaTUYECKUX TOHATHH (YHUCIIO,
BEJIMUYMHA, TeoMeTpuueckas ¢Gurypa, MepeMeHHasi, BEpPOSTHOCTh, (yHKIus),
00eCreunBaIOIIUX MPEEeMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHUsI 00yYarOIINXCS;

- oABeAIeHUE O0YyYaroIIMXCA Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPY’KAIOIIEro MUpPa, MOHUMaHWE MAaTeMAaTHKU Kak
4acTH O0IIel KyJIbTypbl YEJIOBEUECTBA;

- Pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,

! ®enepanbuas o6pazoBarenbHas IPOrpaMMa CpeJHero oouero oopasosanus «MaTeMaTHKay, YTBEPKIEHA
nmpuka3oM MuHHCTEpCTBA MpocBenieHus Poccuiickoit ®enepammu ot 18 mast 2023 1. N 371.



[I03HABATEJIbHOW AKTUBHOCTH, MCCJIEAOBATEIBCKUX YMEHUW, KPUTHYHOCTU
MBIIIJICHHS, UHTEPECA K U3YUYCHHUIO MAaTEMAaTUKU;

- popmupoBanue GyHKIIHMOHATEHON MAaTEMAaTHIECKON TPAMOTHOCTH: YMCHHUS
pacrno3HaBaTh MATEMATHYECKUE ACTIEKTHI B PEAJTIbHBIX )KU3HEHHBIX CUTYallUIX U IPH
W3YyYECHUH JNPYTUX TUCLUILIAH, TNPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEW,
dbopMyJIHpOBATh UX HA A3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTUYECKHE MOJIEIH,
MIPUMEHATh OCBOCHHBIM MaTEMAaTUUYECKWW anmapar Uil pPEHIEeHUs NPaKTUKO-
OPHMEHTHUPOBAHHBIX  3a7a4,  3a7a4y  Opo(EecCHOHANBbHON  JEATEeIbHOCTH,
VHTEPIPETUPOBATH U OLICHUBATH IIOJIYUYEHHBIE PE3YJIbTATHI.

OcBoenne kypca O «MATEMATHUKA» mnpeamnoJaraer pemieHue
CJIeAYIOIIHUX 3aa4:

o JlonnmaTh MaTEeMaTHKy KaK YHHUBEPCAJIbHBIM SI3bIK HAyKH, Kak
CPEACTBO MOJICIMPOBAHHS SIBJICHUNA U IPOILIECCOB;

e Pa3BuBaTh JIOTHYECKOE MBIIIJICHUE, ITPOCTPAHCTBEHHOE BOOOPAKECHHE,
AITOPUTMUYECKYIO KYJIbTYPY, KPUTHYHOCTh MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM
JU1s Oyayiien mpodeccuoHaabHON IeSITEPHOCTH, ISl TPOIOHKEHUS 00pa3oBaHuUs
U caM00Opa30BaHus;

e BocnuTelBaTh CpEACTBAMUA MATEMATHKH  KYJbTYpY JIMYHOCTH,
3HAKOMUTH C UCTOPHUEN PA3BUTHSI MATEMATUKH, SBOJIIOIME MATEMATHYECKUX UIEH.

B pe3yabraTe 0CBOCHUS TUCUMILIMHBI 00y4YAIOIIUICS J0/I2KEH 3HATh!
* AITOPUTMBI PEIICHUS 33]1a4;
* METOJIBI JOKA3aTEIBCTB TEOPEM;
* 3HAYCHHUE MAaTEMATUKHU B MPO(ECCUOHAIBHOU IeSITEIHLHOCTH;
* OCHOBHBIC MAaTEMAaTUYECKNE METOBI PELICHUS PUKIIAIHBIX 3a1a4.

B pe3yiabTarte ocBOeHNS IUCHUILIUHBI 00Y4AIONIUIICS 10/2KEH YMETh:

*BJIAJIETh METOJAMH JIOKA3aTeNIbCTB, aJTOPUTMAMHU PEIIECHUs 3ajiay;
dbopMyUpOBaTh OMpEEICHHs, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, MPOBOJIUTH
JTIOKa3aTeNIbHbBIE PACCYXKACHUS B XOJI€ PEIICHUS 3a/1a4;

* OMEPUPOBATH MOHSATUAMHU: CTEIICHb YWCIA, JTOTapU(M YHUCIA; BBHIMOIHATH
BBEIYKCIICHHE 3HAYCHUH W TpeoOpa3oBaHMsl BBIPAKCHWH CO CTCICHAMH M
norapudmamu, npeodpa3zoBaHus APOOHO-PAITMOHATBLHBIX BRIPAKECHUI,

*OIICPUPOBATH MOHATHSAMU: paIMoHaIbHEIE, UppanroHaIbHBIC,
MOKa3aTeNIbHBIE, CTETICHHBIC, JTIOTapu(MHUUECKUE, TPUTOHOMETPUICCKUE YPaBHCHUS
Y HEPABEHCTBA, UX CHUCTEMBI,

*OIePUPOBATH MOHATHIMU: (HYHKIIHSI, HETIPEepBhIBHAS (YHKIIHS, IPOU3BOIHAS,
nepBOoOOpa3Hasi, ONPeACIICHHBIA HHTETPANT; HAXOIUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
GyHKIMA, WCTONB3Ys CIPABOYHBIE MaTEpPHANbl; HCCIEAOBaTh B IMPOCTEUIINX
cinydasx (yHKIUM HAa MOHOTOHHOCTb, HaXOIWUTh HAaWOOJBIIME W HAUMEHBIINE
3HauYeHUs (PYHKIUN; CTPOUTH Tpapyiki MHOTOUYJICHOB C UCIIOJIb30BAaHUEM aIllapaTa
MaTEMaTUYECKOTO aHajiu3a; MPUMEHSTHh MPOU3BOJHYIO TMPH PEIICHWH 3aj1ad Ha
JBIDKEHUE; peIlaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a7a4ll Ha HAWOOJIbIIHE U
HAaWMEHBIIIME 3HAYCHU S, HA HAXOXKJCHUE MYTH, CKOPOCTH U YCKOPCHHUS,



*ONIEPUpPOBATh MOHATUSMM: palMOHANbHasg (QYHKIUS, [OKa3aTelbHast
byHKIMS, cCTeneHHas PyHKIMS, Torapupmuaeckas GyHKIHUS, TPUTOHOMETPUIECKHIE
byHkun, oOpaTHble (QYHKIMH, CTPOUTh TpaduKh U3YYCHHBIX (YHKIUH,
UCIIONIb30BaTh TPapUKU MPU U3yUYEHUH MPOLIECCOB U 3aBUCHMOCTEH MPU PEIICHUH
3a]a4 U3 JPYTHX Y4eOHBIX MPEAMETOB M 33/Jay U3 PEajbHOU KU3HU; BBIPAKAThH
dbopMyiaMu 3aBUCUMOCTH MEXKIY BETHUYUHAMU,;

* pemaTh TEKCTOBBIC 33]]a4i Pa3HBIX TUIIOB (B TOM YMCIIC HA MIPOIEHTHI, JOJIH
U 4acTH, Ha JIBUJKEHUE, padoTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa4l U3
o0nacTh ympaBi€HUs JIMYHBIMH M CEMEHHBIMM (MHAHCAMH); COCTaBJIAThH
BBIPQXCHUS, YpaBHEHHS, HEPABEHCTBA M MX CHCTEMbI 10 YCJIOBHIO 3a/layM,
UCCJIEIOBATh MOJIyYEHHOE PEIIEHUE U OLIEHUBATh [IPaBJI0N0I00HOCTb PE3YJIbTATOB,;

*ONEpUpPOBATh  MOHATHSAMHU:  CpeldHee  apu(pMEeTHUEecKoe,  MeJuaHa,
HauOosblllee M HAaUMEHbILIEE 3HAYEHHUs, pa3Max, AUCIEPCHUs, CTaHJAPTHOE
OTKJIIOHEHHE YHCIOBOTO Habopa, yMEHHE W3BJIEKaTh, HWHTEPIPETUPOBATDH
uH(poOpMaIMIO, MPEACTABICHHYI0 B TaOnMIax, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIyI0 CBONCTBAa pEANbHBIX IMPOILECCOB M SBICHUM;, MPEICTaBIATH
UHPOPMAIIMIO C TOMOIIBI0 TAaOMWI[ M JUarpamMMm: HCCIEA0BAaTh CTATHCTUYECKHE
JaHHBIE, B TOM YHUCJIE C NMPUMEHEHHEM TpapUuecKHX METOJO0B M JJIEKTPOHHBIX
CpPEICTB,;

* ONEpPUPOBATH MOHATUSAMH: CIyYalHBIA ONBIT W CIy4ailHOE COOBbITHE,
BEPOATHOCTH CIY4YallHOrO COOBITHS; BBIYUCIATH BEPOSITHOCTH C UCIOJIb30BAaHUEM
rpaUyecKux METOJOB; MPUMEHATh (OPMYJbl CIOKEHUS U  YMHOXKCHHUS
BEPOSITHOCTEH, KOMOWHATOpHBICE (akTel W GOpMyJIbl TMPU PEIICHUH 3a7ad,
OLICHUBAaTh BEPOSATHOCTH PEAJBHBIX COOBITUN; 3HAKOMCTBO CO CIIy4alHBIMH
BEJIMYMHAMU, TPUBOJAUTH TPUMEPHI TPOSIBICHUS 3aKOHA OOJBIIMX 4YHCENl B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

* ONEpUpPOBATh MOHITHSIMH: TOYKA, MpsMasi, IJIOCKOCTh, MPOCTPAHCTBO,
IBYTPaHHBIA  yroj,  CKpEIIMBAIOIIMECS  TpsSMble,  MapajIeIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IMIIOCKOCTEH, YTOJ MEXKIY MPSMBIMH, YTOJI MEXKIY
OpsIMOM M TUTOCKOCTBIO, YTOJl MEXIY TIUIOCKOCTSIMH, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIy TPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH,
WCTIONIb30BaTh NPU PEIICHUU 3a7a4 U3y4YeHHbIE (PaKThl U TEOPEMbl TUTAHUMETPHH,
OLIGHUBATh Pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO MHPA,;

* ONEpPUPOBATH MOHATUSIMH: MHOTOTPaHHHUK, CEYEHHE MHOTOrpaHHHUKA, KyO,
napajuiesienune 1, mpu3mMa, nupaMmuaa, Gurypa 1 HOBEpXHOCTh BpaIleHUs, IUITUHIP,
KOHYC, T1ap, cepa, ceueHus: GUrypsl BpalleHus, IIOCKOCTh, Kacaromiascs cdepsl,
HWIMHAPA, KOHyca, IUIOMAJh TOBEPXHOCTH MHUPaMHUIbI, MPU3MBI, KOHYcCa,
MWINHAPA, TUTOMaab cepbl, 00beM KyOa, MPSIMOYTOJBHOTO MapasuieNenumesa,
NUPaMUJIBI, TPU3MBI, [HJIMHApPA, KOHYyCa, 1apa; M300paxxaTb MHOTOTPAHHUKH U
NOBEPXHOCTU BpAIIEHUS, WX CEYEHHUS OT PYKH, C IIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJEKTPOHHBIX CpEACTB;, paclo3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE; PAclO3HABATh [IPABUIIBHBIE MHOIOIPAHHUKH;

* OTIEpUPOBATH OHATUSAMU: IBH)KEHUE B IPOCTPAHCTBE, [10I00HBIE (PUTYpHI B
IPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHHE IIOLIAAECH MOBEPXHOCTEN U 00BEMOB
10JI0OHBIX (PUTYp MU PELICHUH 3a/1ay;



* BBIUMCIISTh F€OMETPUUYECKUE BEJIMYUHBI (JIJIMHA, YTOJI, IJIOLIAb, O0BEM,
TJIOMIA b TIOBEPXHOCTH ), MUCIIONIB3YS M3yYCHHBIC (DOPMYJIIBI U METOJIHI;

* ONEpUPOBATH TMOHATUAMU: MPAMOYTOJbHAs CHUCTEMA KOOpJWHAT,
KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IPOU3BEIACHUE, YTOJI
MEXIYy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTD
C TIOMOIIBI0 M3YYCHHBIX (OPMYJT KOOPAMHATHI CEPEIWHBI OTPE3Ka, PACCTOSHUE
MEXY IByMsI TOUKaAMH;

* BBIOMpATh TNOIXONAIIMNA M3YYCHHBIH METOJ [JIsl pEHICHUs 3a/auHu,
pacrno3HaBaTh MaTeMaTH4eCKue (GakThl 1 MATEMATHUYECKUE MOJICIHN B PUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B MCKYCCTBE; MPUBOJAUTH MPUMEPHl MaTEeMaTHYECKUX
OTKPBITUHA POCCUUCKOW U MUPOBOW MAaTEMATUYECKOW HAYKHU

* yMETb MIEPEHOCHUTH 3HAHUS B MO3HABATENBHYIO U MPAKTHUUECKYIO 001acTH

YKU3HEIESATEIIbHOCTH.

1.2.2. Ilnanupyembie pe3yjbTaTbl OCBOCHHSA 0011e00pa30BaATEIbLHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHrEe TUCUUILIMHA UMEET ITpU GopMHupoBaHuU U pazBuTur OK
u [IK. IIpu m3yuenun nucummuinHbl «MaremaTtnka» y CTyIAEHTOB (POPMUPYIOTCS
CJIEIYIOIME KOMIIeTEeHIIUM

Kon HaumeHoBaHue pe3ybTaTra 00y4yeHHUs

Boibuparb  cocoObl  pemieHuss  3aAad  NpoQecCHOHAIbHOU
JeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
Hcnonp30BaTh COBpEMEHHBIE CpEACTBA IIOMCKA, AaHaiu3a U
OK 02. | uaTepnipetanuu uHpopmanuu, 1 ”HGOPMAITMOHHBIE TEXHOJIOTUH AJIS
BBINIOJIHEHHUS 33424 TPOPECCHOHAIBHON AESITEIbHOCTH.
[TnanupoBaTh U peasn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBFHOE U
JUYHOCTHOE pa3BUTHUE, MNPEAIPUHUMATEIBCKYIO AESATENIBHOCTh B

OK 01.

OK 03. " .
npodeccHoOHaNIbHON cdepe, UCIO0Ib30BaTh 3HAHHUS 10 IPABOBOM H
(hMHAHCOBOM ITPAMOTHOCTH B Pa3JIMYHBIX )KU3HCHHBIX CUTYaIIUSIX

OK 04 D} heKTUBHO B3aMMOJCHCTBOBATh W pPadOTaTh B KOJUICKTUBE U

KOMaHIe.
OCymIecTBIATh YCTHYI0O W TIHCHbMEHHYIO KOMMYHHUKAIIMIO Ha
OK 05. | rocymapctBeHHOM —s3bike  Poccuiickoii  ®enepaiii ¢ y4eTom
0cO0EHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTA.

[TposiBnsATH rpa)1aHCKO-TIaTPUOTUYECKYIO MO3ULIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEJCHUE HAa OCHOBE TPATUIIMOHHBIX
POCCHUHCKUX TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEW, B TOM 4YHCIE C

OK 06. YYETOM TapMOHHU3AIMHA MEKHAIMOHAIBHBIX W MEXPEIUTHO3HBIX
OTHOILIEHHWI,  MPUMEHSTh  CTaHAAPThl  AHTUKOPPYHLHOHHOIO
MOBEJICHHUSI
CopelicTBOBaTh COXpPaHEHUIO OKpY>Karoleu cpenbl,

OK 07. pecypcocOepeKeHrI0, MPUMEHATh 3HAaHWA 00 M3MEHEHHMM KiIuMara,

OPUHIUIIBI OEPEKITMBOTO IPOU3BOICTBA, YDPEKTUBHO AEHUCTBOBATH B
Ype3BbIYAMHbBIX CUTYAIUSX.




IK 1.1.

PaccunThiBaTh TIOKa3aTeN MPOEKTOB OFOHKETOB OFOJPKETHOW CHUCTEMBI
Poccuiickoit Deneparyn




Kox v HaumeHnoBanue

PesyabTaThl 00y4eHHs

(popmupyembIx

EATEIILHOCTH/

- CaMOCTOATCIBHO

€€ BCCCTOPOHHE;

H 00001IeHNS;

" KPUTCPUU UX NOCTHIKCHUA,

MHOCJIEACTBUN NEITEIbHOCTH

- TOTOBHOCTP H CIIOCOOHOCTH
1 caMO00Opa30BaHHUIO HA IMPOTSHKCHUH BCE )KH3HU
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
Oginanenue YHHBEPCATbHBIMU
IMO3HABATCIbHBIMHM JICHCTBHSMMU:

a) 6a30BBIC JJOTUYECKHUE ICHCTBUS:

U aKTyaJlu3upoBaTh  HIpodiemy,

- YCTaHaBJIMBATb CYIICCTB €HHBIN
OCHOBaHUA JJIA CpaBHCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH
B PaCCMATPUBACMBIX ABJICHUAX,

- BHOCHUTBb KOPPCKTUBLEI B ACATCIIBHOCTb, OLUCHHWBATH
COOTBCTCTBUEC PE3YJIbTATOB MLCIIAM, OLUCHHUBATHL PUCKHU

K pa3jM4HbIM KOHTEKCTaM | TEXHOJOTMYECKOW M COLMaJIbHOW HAaIlpaBICHHOCTH,
CMOCOOHOCTh ~ MHHULMUPOBATB,
CaMOCTOSITENILHO BBITIOJIHATH TaKyIO AESITEIbHOCTB;

- MHTEpeC K pas3nuyHbiM cdepam npodeccroHaIbHOU

IUIAHUPOBATh

00pa30BaHUIO
y4eOHBIMU
(dbopMyIIHpoBaTh

paccMaTpuBaTh

MIPU3HAK
KJIaccuPpuKanuu

- OMPCACIIATh HEIN ACATCIBHOCTH, 3a/1aBATh MMapaMCTPhI

MIPOTUBOPEYUS

2 3
KOMIIeTeHmmil Oo0mme JAucuunimHapHbie
OK 01. BreiOupats | JIn4HOCTHBIE  pe3yJbTaThI orpaxats | [IPG1. Bnanenue Merogamu n0Ka3aTeabCTB, AJITOPUTMAMHU
CHOCOObI pelieHus 3a4ay | B YaCTH: TPYJIOBOTO BOCITUTAHUS: pelieHus 3aaad; yMmMeHue (GopMyIHUpOBaTh OIpeeiIeHHUs,
npogeccuOHaTBLHON - TOTOBHOCTb K Tpyly, OCO3HAHUE ILICHHOCTH | aKCUOMBl U TEOpPEMBbl, MPUMEHATh MX, IPOBOAUTH
NEeSATEIbHOCTH MacTepcTBa, TPYA0II00ue; JIOKa3aTelIbHbIEC PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;
IIPUMEHUTEIBHO - TOTOBHOCTD K AKTUBHOU nestenpHocTd | I1P62. YMmeHue omepupoBaTh MOHSTHSIMM: CTEIIEHb YMCIIA,

jgorapudM YHUCIA; yMEHHE BBINOJHATH BBIUMCIICHUE
3HAYEHUM M TIPeoO0pa30BaHUs BHIPAKEHUN CO CTEIICHIMH U
norapudmamu, mpeoOpa3zoBaHUS JIPOOHO-PALMOHAIBHBIX

BBIPAKECHMUI;
[TP63. YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UPPALMOHAJIBHEIE, II0OKa3aTeJIbHbIE, CTEIICHHBIE,

JorapupMHUUECKue,  TPUTOHOMETPUYECKHE  ypPaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBI;

ITPG5. YMeHue omnepupoBaTh MOHATHAMHU: pallMOHATIbHAS
GyHKIMS, MOKa3aTenabHas (YHKIMS, CTENEeHHas (QyHKIuS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUYECKUE
¢byHKIMHM, 0OpaTHbIe (QYHKIUU; YMEHUE CTPOUTH Ipaduxu
U3yYeHHBIX  (QYyHKIUH, HCHOIB30BaTh TIpaduKu  MpU
M3Y4YEHHUHU MPOLIECCOB M 3aBUCUMOCTEHN, ITPU PELICHUH 3a/1a4
U3 IpyTUX Y4eOHBIX MPEAMETOB U 3a/1a4 U3 pealbHOMN )KU3HHU;
BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYNHAMU;
[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTbh TOBapOB U YCJIYI, HaJOTH, 3aJaud U3
o0nacTu ynpaBieHUs JIMYHBIMU U CEMEUHBIMU (PMHAHCAMHU );
COCTaBIIAITh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI TI0 YCIIOBHIO 3aJlauM, HCCJIENOBATh IOJYYEHHOE
peleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTATOB;

2 O6uMe pe3ybTaThl ChOPMYIIUPOBAHBI B COOTBETCTBUH C JINYHOCTHBIMU U MeTanpeaMeTHsiMu pesyibratamu @T'OC COO, B hOpMHUPOBAHUK KOTOPHIX YYaCTBYeT 061e00pazoBaresbHas

JUCIHUTIIINHA.

3 JluctumniuHApHBIE Pe3ynabTaThl chOPMYIHPOBAHEl M IPOHYMEPOBAHBI B COOTBETCTBHU C TPeOOBAaHMAMHM K IPEAMETHBIM pe3yibTartaMm 6azoBoro yposHsa (IIP6) ®I'OC COO (Ilpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.)
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- pa3BUBaThH KpPEaTUBHOE
IIPH PEIICHUN KU3HECHHBIX MPOOJIeM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:
- BJAJICTh HAaBBIKAMH Y4YCOHO-HCCIIEA0BATEIBCKON U
MPOCKTHON JESATEIbHOCTH, HAaBBIKAMU pa3pelIeHuUs
npo0em;

- CIIOCOOHOCTh u TOTOBHOCTH
K CaMOCTOSTEIIBHOMY IIOMCKY METOJOB PCIICHUs

MBIIIJICHHUEC

IMPAKTUYCCKUX 3aja4, IMPUMCHCHHIO Pa3IMIHbIX
METOJ0B ITIO3HAHUA
- BBISBJIIATH MNPUYIUHHO-CIICACTBCHHLIC CBA3HU

U aKTyaJIM3WpOBaTh 3aJady, BBIIBUTATh THUIIOTE3Y e€e
pelleHrs, HAaXOAWTh apryMEHTHl AJIs JOKa3aTellbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

- QHAJTM3UPOBATh MOIYYCHHBIC B XOJI€ PEIICHUS 3a/1a41
PE3yNIbTaTHI, KPUTHYECKH OILICHUBATD ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH W3MEHEHHE
B HOBBIX YCJIOBUSX;

pa3zpabaThiBaTh TJ1aH pereHus
C Y4YeToM aHajiu3a HMEIOIIUXCS
Y HEMaTepUAIIbHBIX PECYPCOB;

- yMeTh INEepeHOCUTh 3HAaHUSA B I03HABATEIbHYIO
Y TIPAKTHYECKYIO 00JIaCTH )KU3HEICSTEITLHOCTH,

- YMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
o0acTen;

- BBIJIBUTATh HOBBIE MJIEH, MpeaaraTb OpUTMHAIbHBIE
MOJTXO/BI M PEIICHHS

- CTaBUTh MNpoOJIeMbl U JIOIyCKAIoIue
CIIOCOOHOCTh ux HCIIOJIb30BaHUs
B IIO3HABATEJILHOM U COLMATIbHON MPAKTHKE
OBnanenue YHHUBEPCAITLHBIMU PETYIISATUBHBIMHU
JEWCTBUSIMU: ) CAMOOPTaHU3aIM: JIeNlaTh OCO3HAHHBIH
BBIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue

MPOOJIEMBI
MaTepuaTbHbIX

3a7a4d,

[1P6Y9. YmMenue onepupoBaTh MOHATUAMHU: TOYKA, MpsIMasd,
IJIOCKOCT, IIPOCTPAHCTBO, JBYI'pPaHHBII yroi,
CKpeIlINBaOIINecs IpsIMBIE, napaieIbHOCTh u
HEePHIEHANKYJISIPHOCTb NMPSMBIX U INIOCKOCTEH, yroil Mexay
NPSMBIMH, YTOJI MEXIY MPSMO U IIIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PAacCTOSSHME OT TOYKU JO IIOCKOCTH,
paccTosHWE MEXIy MpPSIMBIMH, pPAacCTOSHHE  MEXIY
IUIOCKOCTSIMH; YMEHHE HCII0Jb30BaTh IIPU PEIIEHUM 3ajad
u3ydyeHHble (AaKThl M TEOpEeMbl IJIAHUMETPUHU; yMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

[TP610. YMeHue onepupoBaTh MOHATUAMU: MHOTOTPaHHUK,
CEUYEeHHE MHOIOIPAaHHUKA, KyO, Hapajuieienurne], Mnpu3Ma,
nupampza, Gurypa U HOBEPXHOCTh BpALICHUS, LMIUHID,
KOHYC, map, chepa, cedeHus (purypsl BpameHusl, iI0CKOCTb,

Kacaromasicss  chepbl, IWIMHApPA, KOHycCa, ILIONIAlb
MOBEPXHOCTH THUPAMHUJBI, TPU3MBI, KOHYCa, MHIUHAPA,
wiomans  chepel, o00beM  Kyba, TOPSIMOYTOJIBHOTO

napajuiejenunea, MMpaMuabl, IPU3Mbl, HWIAHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTHU
BpalCHUs, UX CEYEHUS OT PYKH, C ITOMOIIBI YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;  yMEHHUE
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; yMEHHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPAHHUKY;

[IP611 VYmeHnue omepupoBaTh TMOHATHSAMHU: JBUKEHHE B
IPOCTPaHCTBE, MOAOOHbIE (UIYpsl B HPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHWE IUIOHIAACH IOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (UTYp IPU PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUUYECKHE BETUUYMHBI
(JuMHa, yroj, IUIOIAAb, 00BEM, IUIOIAAb MOBEPXHOCTH),
UCIOJIB3YS U3y4EHHbIE (POPMYJIBI U METOMBL;

[1P613. YMenue onepupoBaTh NOHATUSAMH: IPSIMOYTOJIbHAsS

CUCTEMa KOOpAMHAT, KOOPAMHAThI TOYKHU, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKAJISIPHOE IIPOU3BENEHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/IECHUE

BEKTOpa HA 4YHCIO, HAXOMUTh C IOMOIIBIO H3YYCHHBIX
bopMyaT KOOpAMHATHI CEpPEIUHBI OTPE3Ka, PACCTOSHUE
MEXY ABYMSI TOUKAMH;
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[1P614. YMeHue BbIOMpaTh MOAXOIAIINN N3yUEHHBIH METOT
JUIsL pElIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(dakTel W MaTeMaTHYECKHE MOJIENM B MPHUPOJHBIX U
0O0I11eCTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOAUTH

OK 02. Hcnons3zoBaTh
COBPEMEHHBIC  CPEICTBa
MIOUCKa, aHanM3a U
WHTEPIpETAINN
uHpopManuy, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU JUISt
BBITTOJIHEHUS 3a1a4
npodeccHoHATEHOM
JeSTEITbHOCTH

JIMYHOCTHBIE PE3yNbTaThl JODKHBI OTPAXKaTh B YACTH:
LIEHHOCTH HAyYHOI'O MIO3HAHMSL:

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOH NPaKTHKH, OCHOBAaHHOTO Ha
JMajgore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MHUPE;
MertarnpeaMeTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ nHpOpManueii:

- BJIQZICTh HABbIKAMM IOJIy4YEHUS HHPOPMALUU U3
WUCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIBHO
OCYLIECTBIATh IOHMCK, AaHalU3, CUCTEeMaTU3alMI0 U
WHTEPIPETANI0O WHPOPMALMU PA3IUYHBIX BUAOB H
¢bopM npencTaBieHMs;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (popMaTax c yd4eToMm
HazHaueHus uHPoOpMalMM M 1eNeBOW ayAUTOpHH,
BbIOMpas ONTUMalbHYIO (OpMYy MpEACTaBICHUS U

BU3YyaJIM3alluu,

- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(bOpMaI_[I/II/I, € COOTBECTCTBHC IIpaBOBLIM
1 MOPAJIBHO-3THYECKHUM HOpMaMm;

- HCIIOJb30BaTh cpeacTBa I/IH(I)OpMaI_II/IOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHII B pPEIICHUA
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX
n OpraHn3alluOHHBIX 3aaa4 C CO6HIO)I€HH€M

TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHUEHBI, PECYPCOCOePeKEHMS, MPABOBBIX U AITHUECKHUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- BJaJCTb HAaBbLIKAMU PACIIO3HABAHUA W 3alIUTHI

IIPUMEPBl  MATEMATHUYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTEMAaTHUYECKON HAYKH

[1P64. VYmenue omnepupoBaTb MOHATUSAMH: (YHKIIHS,
HerpepbiBHAass (QYHKIMA, IPOU3BOAHAsA, IepBOOOpa3Hasd,

OINpEEIICHHBIM NHTErpal;, yMEHUE HaXOIUTh IIPOU3BOIHBIC
JJIEMEHTApHbIX  (YHKIUI,  MCIONB3ys  CHPABOYHBIC
MaTepHalibl; UCCIIEAOBATh B MPOCTEHIINX CIyvasx QyHKIHH
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HAaMMEHBIINE
3HA4YCHUs (QYHKUWH; CTPOUTH TpapUKd MHOTOUWICHOB C
UCIIOJBb30BaHUEM allapaTa MaTeMaTH4eCKOIo aHaJIN3a;
IPUMEHSTh IPOU3BOJHYI0 IIpU pEIIEHUWH 337ad Ha
JBIKEHHE; pellaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H HA
HauOOJbIIME M HAaUMEHBIINE 3HAYCHMs, Ha HAXOXKJIECHUE
IIyTH, CKOPOCTH U YCKOPEHUs

[1P66. YMeHnue peniath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/Jaydl U3
001acTH ynpaBieHUs TUYHBIMHU U CEeMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YpAaBHEHHUS, HEPABEHCTBA M HX
CHUCTEMBI IO YCIIOBHIO 33Jla4M, HCCIIENOBATh IIOJy4EHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3YyJIbTATOB;
[TP67. VYmeHue omnepupoBaTh MOHATUSMH: CpelHEe
apumernyeckoe, MenuaHa, HauOoJblllee U HaMMEHbIIEe
3HAUEHMs, pa3Max, AUCIEPCHs], CTaHIApPTHOE OTKJIOHEHHE
YHUCJIOBOTO Ha0Opa; yMeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYI0O B  Ta0nuuax, Ha
quarpammax, rpadukax, OTpa)xarollyro CBOMCTBA peabHbIX
NPOIIECCOB W SABJICHWM; TNPEACTaBIATh HH(OpMAIHMIO ¢
NOMOUIbI0  TadnMLl W JguarpamMm;  HCCJeloBaTh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKuX METOOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P614. YMmenue BbIOUpATh MOIXOIAINN N3YUECHHBIM METO/]
JUIsl pelIeHUs 3aJadyM, pPAclo3HaBaTh MaTEMaTHYECKHE
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uHpopManuy, MH(POPMALIMOHHOM Oe3omacHOCTH | (pakTbl W MareMaTW4ecKHe MOJENUd B NPUPOAHBIX H
JUYHOCTH OOLIIECTBEHHBIX SIBJIIEHUSX, B UCKYCCTBE; YMEHHE MTPUBOIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTEMaTUYECKON HayKH
OK 03. [IlnanupoBath | JIMUHOCTHBIE  pe3yibTaThl  JOKHBL  oTpaxkars | [IPO1. Bnagenue meromamMu qoka3zatenbCTB, aaropuTMaMu
u peal30BbIBAaTh | B YaCTH: TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS: pelieHus 3aaady; ymMeHue (GopMyIHUpOBaTh OIpeIeiIeHHUs,
coOCTBEHHOE - c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, | aKCMOMBl M  TEOPEMbI, MPHUMEHATh WX, MPOBOJIUTH
npodeccuoHanbHOe ATHUYECKOI0 MOBE/ICHNUS; JIOKa3aTeIbHbIE PACCYKICHUS B XO/I€ PEIlICHUs 3a/a4;

U JINYHOCTHOE pa3BUTHE,
PEANPUHIMATEIBCKY IO
JEATEIILHOCTD

B npodeCCHOHATLHON
chepe, MCIIOJIb30BATh
3HaHUS 10  TPABOBOM
" ¢buHaHCOBOM
IPaMOTHOCTH

B Pa3JIMYHbBIX )KU3HCHHBIX
CUTYaIHSIX

- CIIOCOOHOCTH OIICHUBAaTh CUTYallMI0 M IMPUHUMATb
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJIaJa B
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POAMUTEISIM U
(un) nIpyruM 4jaeHaM CEMbH, CO3/IaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CeMeiHou
YKU3HU B COOTBETCTBUH C TPaAULIUSIMU Hapo10B Poccuy;
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEpPCAIbHBIMU PeryJIsSTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITEJIBHO OCYLIECTBIIATH II03HABATEIBHYIO
NEeSTENIbHOCTb, BBIABIATH IpPOOJIEMBbI, CTaBUTh U
¢bopmynarpoBaTh COOCTBEHHBIE 3a1auu B
o0pa30BaTeNbHON  JEATENbHOCTM M YKU3HEHHBIX
CUTyallUsiX; CaMOCTOSITEJIBHO  COCTaBJIATh  IUIAH
pelieHns npoOaemMbl ¢ Y4eTOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH; TaBaTh
OLIEHKY HOBBIM CUTYalIUsM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO M IPOSBICHHUIO
IIUPOKOW JPYAMIMK B Pa3HbIX O00JIACTSIX 3HAHUH,
MIOCTOSIHHO MOBBIIIATh CBOM  00pa3oBaTEeNbHBIA U
KYJbTYpHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MpHUEMbl peduieKCHuu  AJis
CHTYallU{, BBIOOpPA BEPHOTO PEIICHHS,

IOCTPOCHHUC

OLIEHKH

[1P64. VYmenue omnepupoBaTh MOHATUSAMH: (YHKIIHS,
HenpepbiBHass (QYHKUMA, IPOU3BOAHAsA, IepBooOpa3Has,
OTIpENICICHHBIA UHTETPANl; YMEHUE HAXOAUTh MPOU3BOIHBIC
JJIEMEHTApHbIX  (DYHKIUI,  MCIONB3ys  CHPABOYHBIC
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasx QyHKIHN
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE M HAaMMEHBIINE
3HA4YCHUs (QYHKLIWH; CTPOUTH TpapUKd MHOTOUWICHOB C
UCMOJIb30BAaHUEM ammnapara MaTeMaTHYecKOro aHallu3a;
OPUMEHSATh TMPOU3BOAHYIO TMPH PEIICHWH 337ad  Ha
JIBIDKEHUE; pelIaTh MPaKTUKO-OpUEHTUPOBAHHBIE 3a]aui Ha
HanOoJNbIINE W HAWMEHBIINE 3HAYCHUS, Ha HaXOXKICHUE
MYTH, CKOPOCTHU U YCKOPEHHUSI

[TPGS. YMeHue omepupoBaTh MOHSTHSIMHU: pallMOHATbHAS
byHKUMA, ToKa3zaTenbHass (YHKIMs, CTENEHHas (QyHKLuS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIMU, oOpaTHble (DYHKIMH; YMEHHE CTPOUTH I'papUKu
W3yYeHHBIX  (YHKIMH, WCHOIB30BaTh TpaduKu  TpU
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a7a4
U3 IPYTUX YIeOHBIX TIPEMETOB | 33/1a4 M3 PeaTbHOH )KU3HH;
BbIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX]y BETUUYUHAMU;
[1P66. YMeHnue pemath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JOJM M YacTd, Ha JIBH)KEHHE,
paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 3a/a4dl U3
001acTH ynpaBieHUs JUYHBIMH U CEeMEHHBIMU (PMHAHCAMM);
COCTaBIJIATh BBIPAKEHUS, YPAaBHEHWUS, HEPABEHCTBA M HX
CHCTEMBI IO YCJOBHIO 3aJ]au, HCCIIEAOBATh IOJyuYeHHOE
pelLIeHNEe U OLICHUBATh MPaBAONOJO0OHOCTh PE3yIbTATOB;
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- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
pELIEHNUs 110 UX CHWKEHUIO;

B) OSMOILMOHAJIbHBIA HMHTEIUIEKT,
C(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIUH, BKJIKOYAIOLIEH CTpEMIICHUE K
JNOCTMKCHUIO  LEIM M yCHeXy,  ONTHUMU3M,
MHULMATUBHOCTb, YMEHHE JICUCTBOBAaTb, HCXONA U3
CBOMX BO3MOKHOCTEH;

- SMIAaTHUH, BKJIIOYAIOUIEH CHOCOOHOCTh IOHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATH €T0 IIPU
OCYLIECTBJICHUM KOMMYHHUKAI[MHM, CIIOCOOHOCTb K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

MpeIoIararo I um

BBICTpaWBaTh OTHOLICHHUS C JIPYTHMH JIIOJIbMH,
3a00THTBCS, TPOSBIATH HMHTEPEC MW  pa3peniath
KOH(IINKTHI

[IP67. VYmeHue omnepupoBaTh MOHATUSMH: CpeIHEe
apudMeTHyecKoe, MenuaHa, HauOosbllee M HauMeHbIlee
3HAYEHMsI, pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHUE
YUCIOBOr0 HabOpa; yMEHHUE U3BJIEKaTh, HUHTEPIPETUPOBATh
uHpOpMalMIO, TPEACTaBIEHHYIO B  Tadnuuax, Ha
auarpaMmax, rpadukax, OTpakarollyto CBOMCTBA peaabHbIX
NPOIECCOB W SABICHHI; MPEACTaBIATh HHPOPMAILUIO C
[OMOIIBI0  TabmuLl M JUarpamM; HCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKuX METOOB U 3JICKTPOHHBIX CPE/ICTB;

[TPGS8. YMeHue onepupoBaTh NOHITUSAMHU: CITyYaHHBINA OMBIT
U CcllydaifHOE COOBITHE, BEPOSTHOCTH CIIy9allHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTb C  HCIOJIB30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHSTH (POPMYIIBI CIOKECHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOUHATOpHbIE (aKThl H
¢opMyJibl IIpU pELICHUU 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOJUTH IIPUMEDPHI IPOSIBICHUSA
3aKOHa OOJIBIIMX YHMCEN B IPUPOHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOIAIINN N3yUEHHBIH METO
JUIL  PELICHMs] 3aJadyd, paclo3HaBaThb MaTEMaTUYECKHE
(bakThbI

1 MaTeMaTU4YeCKHUEe MOJIENU B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJIICHUSAX, B MCKYCCTBE;, YMEHHE IIPUBOAMUTH IIPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHPOBOH
MaTE€MaTU4YECKOU HAyKH

OK 04. DddexruBHO
B3aHMOJICHCTBOBATh

1 paboTaTh B KOJIJICKTHUBE
1 KOMaHJIE

JIM4HOCTHBIE Pe3yNbTaThl TOJKHBI OTPAKATh B YaCTH:
[IEHHOCTH HAyYHOTO TO3HAHUWSA: OCO3HAHWE IIEHHOCTH
HAay4YHOU JI€ATE€ITbHOCTH, TOTOBHOCTb OCYIIECTBIISTh
MPOCKTHYI0 H  HCCJENIOBATEIbCKYIO JeATEeIbHOCTh
WHIUBUAYATHHO U B TPYIIIE

MeranpeameTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCII0JIb30BATh MPEUMYIIECTBA KOMAaHIHOMN

[1P61. Brnagenue mMeTonamMM J0Ka3aTelbCTB, ajJrOpUTMaMU
pelieHus 3aaad; yMmMeHue (GOopMyJIMpOBATh OIpeeIeHHUs,
aKCUOMBl M  TEOpPEMBI, NPUMEHATH UX, IPOBOJUTH
JIOKa3aTelbHbIE PACCYKIEHUS B XO/€ PEIlICHNUs 3a/]a4;

[IP67. VYmeHue omnepupoBaTh MOHATUSMH: CpeIHEe
apudmernyeckoe, MenuaHa, HauOoiblllee U HAaWMEHbIIEe
3HAUEHMs, pa3Max, AUCIEPCHs], CTaHIApPTHOE OTKJIOHEHHE
YHUCIOBOT0 HabOpa; yMEHHUE U3BJEKaTh, HHTEPIPETUPOBAThH
uHpopManuoo, TMpPEACTaBIEHHYI0 B  Ta0iMIax, Ha
JuarpaMmax, rpadukax, OTpaskaronlylo CBOMCTBA peaIbHbBIX
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Y UHAUBHUIYAIBHON paboTHI,

- [pUHUMATh LEIHM COBMECTHOM JIeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS IO €€
JOCTUKEHUIO: COCTaBJISTh I1aH NeiCTBHH,
pacmpeneniarh pojad € Y4eTOM MHEHUM YYaCTHUKOB
00CyKJaTh pe3yIbTaTbl COBMECTHOI paboThI;

- KOOPJIMHHUPOBATH " BBIIIONHATH  paboTy
B YCIIOBUSAX pealIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMOJCHCTBUS,

- OCYILIECTBIISITb  TO3UTUBHOE  CTPATErHMYECKOE
MOBEJCHUE B Pa3UYHBIX CHUTyalUsiX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.
OBnanenue YHHUBEpPCaIbHBIMU PETyJISITUBHBIMU
JEACTBUSAMMU:

T) IPUHATHE Ce0s U IPYTHUX JIOCH:

- MPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX JIOACH MPU
aHaJlu3e pe3yJIbTaTOB JIeATEIbHOCTH;

- MpU3HABaTh CBOE MPABO U IMPaABO APYTUX JIOACH Ha
OIIIMOKH,

MPOLIECCOB W SBJICHUI; MPEICTABISITh WHOOPMALUIO C
ITOMOIILI0 Ta0JIHIL H JUarpaMm; HCCIIEA0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE€ C NPUMEHEHUEM
rpau4IecKuX METOIOB U DJICKTPOHHBIX CPEJICTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMU: CITyYaWHBIN OIBIT
U CiIy4aiiHOe COOBITHE, BEPOSITHOCTD CIYyYailHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTH C  HCIOJIB30BAHUEM
rpagu4ecKux METOJOB; MPUMEHATH (POPMYIIbI CIOKCHHUS U
YMHOXCHHUSI BEPOSITHOCTECH, KOMOWHATOpHBIC (AKTHI H
dbopMynbl TIpH PEIICHUU 3ajad; OLICHUBATh BEPOSTHOCTH
pealbHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEJIMYMHAMU; yYMCHHE IPHUBOJUTH TPHUMEPHI IMPOSBICHUS
3aKOHa OOJNBIINX YqHcen B MIPUPOTHBIX
1 OOIIECTBEHHBIX SBJIICHUIX;

[1P614. YMmenue BoIOMpPATH TOIXOISIINM U3YUYEHHBIH METO/T
JUISL  peIIeHUs] 3aJadyd, pacro3HaBaTh MaTEeMaTHYECKHE
dbakThl W MaTeMaTUYeCKHEe MOJCIH B TPHUPOJHBIX |
0OI11IeCTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MMPUBOIUTH
MpUMepbl MaTeMaTHYEeCKUX OTKPBITUH pPOCCHIMCKOW U

- pa3BHBaTh  CIOCOOHOCTH  TOHUMATh  MHUpP | MHUPOBOM MaTeMaTHYECKON HAyKH

C IO3MIMU APYTOTO YEJI0BEKa
OK 05. OcymectBasaTs | JIMUHOCTHBIE — pe3ynbTaThl  JOMKHBI  oTpaxkars | [IP61. Bmagenue meromamu Aoka3aTeNbCTB, alfOPUTMAMHU
YCTHYI0O ¥ THCbMEHHYIO | B YacCTH: 3CTETUYECKOrO BOCITUTAHUS: perieHust 3aaad; ymMeHue (HOpMyJIHUpOBaATh OIpPEaeTICHNUs,
KOMMYHUKAIUIO - 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAst OCTETUKY | aKCHOMBI M  TE€OPEMBI, IPUMEHATh HUX, [POBOJIUTH
Ha rOCyJJapCTBEHHOM | ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, | JOKa3aTeIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a1a4;
SA3BIKE Poccwuiickoii | Tpyaa u oOIIECTBEHHBIX OTHOILICHHIH; [TP66. YMeHnue pemath TEKCTOBBIE 33/1a4 Pa3HBIX TUIIOB (B
denepaniui ¢ y4E€TOM | - CHOCOOHOCTH BOCIPUHUMATH pa3jUYHbIC BHUJBI | TOM YHCIE Ha MPOIEHTHI, JOJW M YaCTH, Ha JBWIKEHUE,
ocoOeHHoCTeH UCKYCCTBa, TpPaauIlMd U  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB WM YCIYT, HAJIOTH, 33/Ja4dl U3
COLIMAJIBHOTO W JApYyrHuX HaApoOJOB, ONIYIIaTh 3MOIMOHAIBHOE | O0JACTH yIpaBJEHUS JUYHBIMU U CEMEHHBIMU (DMHAHCAMH);
u KYJIbTYPHOI'O | BO3JEHCTBUE UCKYCCTBA; COCTaBJISATh BBIPAKECHUS, YPABHEHHUs, HEPABEHCTBA M HX
KOHTEKCTa - yOSXIEHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTH | CHCTEMBI IO YCJOBHIO 3aJadd, WCCIEAOBATH TOJYYCHHOE

1 o0IecTBa OTEYECTBEHHOTO U MHPOBOTO HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TpaJIuLNii
Y HapOJHOI'0 TBOPUYECTBA

MeranpeameTHbIe PE3YIbTAThI JOJKHBI OTPAXKaTh:
OBilaieHue YHUBEPCATBHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

pelIeHre U OLEHUBATh MPaBAONOJO0HOCTh Pe3yIbTaTOB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaWHBIN OIBIT
U cy4aiiHOoe COOBITHE, BEPOSITHOCTD CIy4aifHOro COOBITHS;
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCIOJIb30BaHUEM
rpadUyecKux METOOB; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpPOATHOCTEH, KOMOWHATOpHbIE (haKThl MU
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a) o0meHue: - OCYIIECTBISATH
BO BCeX chepax KHU3HHU;

- pacro3HaBaTh HeBepOaJlbHBIC CpeACTBA OOIICHMUS,
MOHUMATh 3HAYCHHE COIMATbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYalui U
CMSATYATh KOH(DIUKTHI,

- Pa3BEpPHYTO U JIOTHYHO M3J1araTh CBOIO TOYKY 3PCHUS C
HCII0JIb30BAHUEM S3bIKOBBIX CPEICTB

KOMMYHHKAIIU

dbopMyIIBI TIpU pENICHUU 3a/lad; OLICHHWBAaTh BEPOSITHOCTH
peaNbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHa 0OIBIINX qHces B MPUPOIHBIX
1 OOIIICCTBEHHBIX SIBICHUSIX,

ITP614. YMmenue BbIOUpATh MOIXOIANTUN U3YUYEHHBIM METOT
JUISL  pellIeHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKUE
(bakThl

1 MaTeMaTHYECKUE MOJICIIA B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHME NPHUBOJAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUMCKOM © MHUPOBOU
MAaTE€MaTH4YECKOW HayKH

OK  06. IlposBasaTh
rpaskaaHCKO-
MaTPUOTUIECKYIO
MO3HUIHIO,
JIE€MOHCTPHPOBATH
OCO3HAaHHOE  ITOBEJCHUE

Ha OCHOBE POCCUHCKHX
JyXOBHO-HPAaBCTBEHHBIX
IIEHHOCTEH, B TOM 4HCIE
C Y4Y€TOM TapMOHH3ALUU
MEKHAILMOHAIbHBIX

u MEXPEIUTHO3HBIX
OTHOILUEHUH, NPHUMEHATh
CTaHapThI
AHTUKOPPYILIHOHHOTO
[IOBEJICHUS

JImaHOCTHBIE
B YaCTH:

- TPAXIAHCKOT0 BOCIIUTAHHUS: IPUHATUE TPAAUIIUMOHHBIX
HAI[MOHAJILHBIX, O0IIEUYETIOBEYECKUX TYMAaHUCTHUYECKUX
U IEMOKPaTUYECKUX [IEHHOCTEW;

-aTPUOTUYECKOTO BOCIIUTAHUSA:

[IECHHOCTHOE  OTHONIEHHE K  TOCyAapCTBEHHBIM
CHUMBOJIAM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMATHUKAM, TpaauLHsIM HapOJ0B Poccunu,
nocTkeHusM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/JIE;

PE3YJIbTATHI JOJIXKHBI OTpaxaTb

MeranpenmeTHble  pe3yJabTaThl JOJDKHBI  OTPa)KaTh:
OBnanenue YHUBEpPCAIbHBIMU PEryJIsTUBHBIMU
JNEUCTBUAMMU:

B) OSMOIMOHAJIBHBIA HMHTEJUIEKT, MpeaIoiararoiui
Cc(OPMHPOBAHHOCTH:!

--CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIOCOOHOCTh

IIOHMMAaTh CBO€ ASMOLIMOHAIBHOE COCTOSHUE, BHUJETH
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHOW >MOIIMOHATBHOMN
cdepsl, ObITh YBEpEHHBIM B ce0e;

- CaMOpPETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOIb,
YMEHHME TpUHUMAaThb OTBETCTBEHHOCTh 3a CBOE
IIOBEJICHUE, CIOCOOHOCTh aJanTUpoBaThcs K
SMOILIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;;

[1P61. Bnagenue meTogamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pewieHus 3aj1a4; yMeHue (opMyJIupoBaTh OIpeeseHHs,
aKCHOMBI ¥ TEOPEMBI, TPUMEHATh HX, IPOBOJUTH
JI0Ka3aTesbHbIE PacCyKICHUS B X0/1€ PELICHUs 3a1ay;
[TPG6. YMmeHnue pemarb TeKCTOBBIC 3a1a4d PA3HBIX THUIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTu, Ha JIBM)KEHHE,
paboTy, CTOMMOCTh TOBapOB W YCJIYT, HAJOTH, 33aJa4d U3
001acTH ynpaBieHUs TUYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHCTEMBI IO YCJOBHIO 3aJlaud, HCCIIEAOBaTh IOJyuYE€HHOE
pelIeHNe U OIEHUBAThH MPABAONOJO0OHOCTh PE3YIHTATOB;
[TP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpelHEe
apuMeTHYecKoe, MenuaHa, HauOoJblliee W HauMEHbIIee
3HA4YEHUs, pa3Max, AMCIEpCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Talnuuax, Ha
nrarpaMmax, rpadukax, OTpakarollylo CBOMCTBa peabHBIX
NPOIIECCOB W SABJICHWM; TNPEACTaBIATh HH(OpMAIHMo ¢
MOMOINBI0  TaOMWII W JUarpaMM;  HCCIEJ0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHUEM
rpadMUecKuX METOOB U SJICKTPOHHBIX CPE/ICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OIMBIT
U cy4aiiHOoe COOBITHE, BEPOSITHOCTD CIy4aifHOro COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpadMUeCcKuX METOJIOB; MPUMEHSTh (POPMYIIbI CIOKEHUS U
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- BHYTPEHHEH MOTUBALIMH, BKIFOYAIOLIEN CTPEMIICHHUE K
JNOCTMKCHUIO  LEIM M yCHeXy,  ONTHUMU3M,
MHHULIMATUBHOCTb, YMEHME JEUCTBOBATb, HCXOIS W3
CBOMX BO3MOKHOCTEH;

- SMIIaTUHM, BKJIOYAIOUIEH CIOCOOHOCTh IOHUMAaTh
SMOLIMOHAIIBHOE COCTOSIHUE APYTHUX, YYUTBIBATH €T0 IIPU
OCYIIECTBICHUH KOMMYHHUKAI[MH, CIIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAUBaTh OTHOILEHUS
C IPYT'MMH JIHOAbMHU, 3200TUThCS, IPOSBIATH HHTEPEC U
pa3pemaTth KOHQIHKTHI

YMHOXXEHHUSI BEpPOATHOCTEH, KOMOWHATOpHbBIE (aKThl H
dopMysbl IpU pELIEHWU 3ajady; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4yaillHBIMU
BEIMYMHAMHU; YMEHHUE IPHUBOAUTH IPUMEPHI IPOSABICHUS
3aKOHa 00IBIINX qHCcen B MPUPOIHBIX
U OOILECTBEHHBIX SIBICHUSIX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YyUEHHBINH METO
JUId pEeUIeHus 3aJadyM, paclo3HaBaTh MaTeMaTHYeCKHe
(hakTh

¥ MaTeMaTHYECKUE MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHUPOBOH
MaTeMaTHYeCKOM HayKH

OK 07. CogeiicTBOBaThH

COXpaHEHHIO
OKpY Karomieu cpenpl,
pecypcocOepeKeHuIo,

MPUMEHSTh 3HaHUSI

00 HM3MEHEHUM KJIMMAaTa,
MIPUHITUIBL  OEPEIKITHBOTO
MIPOU3BOJICTBA,

3¢ (deKTUBHO AeicTBOBATH
B YpEe3BbIYANHBIX
CUTYyaIHSIX

JIN4HOCTHBIE  pe3ynbTaTbl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTIO BOCIIUTAHMUS:

- AKTUBHOE HENPUATHE NEHUCTBUM, NMPUHOCALIMX BPEL
OKpYKaroIlei Cpese;

- yMEHME  IIPOTrHO3UPOBATH
JKOJIOTUYECKHE  IOCIEACTBUSA
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacUIMpEeHHE OIBITA JEATEIBHOCTH 3KOJIOIMYECKOU

OTpaxaTb

HeOJaronpusTHbIE
IPEANPUHAMAEMBIX

HaTpPaBJICHHOCTH;
MeranpeameTHele  pe3yJbTaTbl  JOJKHBI  OTpaXkaTh:
Ognanenue YHHUBEPCATbHBIMU yueOHBIMU
II0O3HAaBATCIIbHBIMHN HCﬁCTBI/IfIMHI

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaThiBaThb  IUIAH  pEUICHUS  MPOOJIEMbI
C YYeTOM aHajiu3a HMEIOIIUXCS MaTepHaIbHBIX

1 HeMaTepUATBHBIX PECYPCOB;
- OCYIECTBJIATH IIeJIEHANPABICHHBIN MOUCK IMEepeHoca
CpENCTB " croco0oB JENCTBUSA
B MPOo(heCCHOHATEHYIO CPEeay;

- yMeTh TICPEHOCHTH 3HAHWS B TI03HABATEILHYIO
Y TIPAKTHYECKYI0 00JaCTH KUZHEICATEIbHOCTH;
OBnaneHne yHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

[1P61. Brnagenue MeTonamMu J0Ka3aTeNbCTB, arOpPUTMAMU
pemieHus 3aaa4; yMeHHe (OpMyIHMpOBaTH OIPEICIICHUS,
aKCUOMBl ¥  TEOPEMBI, NPHUMEHATH UX, IPOBOIUTH
JI0Ka3aTelbHbIE PACCYKIEHUS B XO/€ PEILICHUs 3a/]a4;
I1P64. YMeHue omnepupoBaTh MOHATUSMHU: (DYHKIUA,
HenpepblBHAsE (yHKIMSA, NPOU3BOAHAs, IEepBOOOpa3Hasd,
OINPECIIEHHBIM NHTETpaJl; YMEHUE HaXOAUTh MPOU3BOAHbBIE
AJIEMEHTapHbIX  (QYHKUUN,  WCIOJIb3YSd  CIPaBOYHbIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX caydasx GyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAaUOOJbIINE U HAUMEHbILINE
3HA4eHUs1 (QYHKLUUH; CTPOUTHh TpadMKd MHOTOUJIEHOB C
MCIIOJIb30BaHUEM ammapaTa MaTeMaTH4YeCKOro aHalN3a;
IIPUMEHATh IPOMU3BOJHYK IIPU PEIIEHUWM 337ad Ha
JBUKEHHE; pelIaTh NPaKTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M HA
HauOoJbIINEe ¥ HAaWMEHbIINE 3HAYEHUS, Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUs

[TP65. YmeHue omepupoBaTh MOHATUSAMH: pallMOHATbHAs
byHKIMS, MOoKazareiabHas (yHKIMS, CTETEeHHas (QYHKIHS,
JorapupmMuUecKas byHKIHA, TPUTOHOMETPUUYECKUE
¢byHkuM, oopaTHble (YHKIUU; YMEHUE CTPOUTH rpaduxu
U3yYeHHBIX  (DYHKIUH, HCHOJB30BaTh TIpaduKu  MpU
W3Y4YEHHUH NIPOLIECCOB U 3aBUCUMOCTEN, ITPU PELICHUH 3a/1a4
U3 IpyTUX y4eOHBIX PEAMETOB U 3a/1a4 U3 PealbHOM )KU3HHU;
BbIpaXaTh (OPMYJIaMHU 3aBUCHMOCTH MEX]y BETMUYNHAMU;
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- TpeiaraTh HOBBIE IPOCKTHI, OIICHUBATH HWJIEU
C TMO3WIIMK HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHIYCCKOU
3HAYNMOCTH;

OBnanenue YHHUBEpPCaIbHBIMU PEryJISTUBHBIMU
JCHCTBUSAMMU:

0) CaMOKOHTPOJIb:

- JlaBaTh OIICHKY HOBBIM CHUTYyalHsiM, BHOCHUTH

KOPPEKTHUBBI B ACATCIbHOCTh, OICHUBATh COOTBETCTBHUC
PE3yJIbTAaTOB LCIISAM

[TP66. YMeHue permarh TeKCTOBBIE 3a/1a4l Pa3HBIX THIIOB (B
TOM 4YHMCJIE HAa MPOLEHTHI, OJIM M YacTW, Ha JBUKEHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33/la4dl U3
o0nacTu ynpaBieHuUs JIMYHBIMU U CEMEUHBIMU (PUHAHCAMHU );
COCTaBJISITh BBIPAKECHUS, YPABHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 1O YCJIOBHMIO 3a/1ayd, UCCIENI0BATh IOJIYYEHHOE
pelleHre U OlEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
[1P614. YMmenue BbIOUpATh MOAXOIANTNN N3YUSHHBIH METO/]
JUISL PELIeHMs] 3aJadyd, pacrno3HaBaTb MaTEeMaTUYECKUE
(dakThl W MaTeMaTUYeCKHEe MOJEIH B NPHUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHHE MIPUBOIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOW MaTeMaTUYECKON HAYKHU

IIK 1.1 PaccyureiBarhb

IMoKa3aTelIn MPOEKTOB
OIOIKETOB  OIOIHKETHOM
CUCTEMBbI Poccniickoit
®Oenepanuu

B obGnactu TPYAOBOT'O BOCIIUTAHUA:

- TOTOBHOCTb K Tpydy, OCO3HAaHHE ILIEHHOCTHU
MacTepcTBa, TPY10Ir00ue;
- TOTOBHOCTh K  aKTUBHOM  JCSATEIHHOCTH

TEXHOJIOTUYECKOM U COLMalIbHOW HapaBIEHHOCTH,

- CHOCOOHOCTh WHHUIIMMPOBATH, IUIAHUPOBATH H
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;

- HHTEpEC K pa3inyHbIM cepaM npodeccrnoHalbHON
NeSTeIbHOCTH, YMEHHME COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynymied mnpodeccurn ©W  peaqu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

- TOTOBHOCTb U CHOCOOHOCTh K 0Opa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU;

B o0acti eHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOopMUPOBAHHOCTH

IUaJIore  KyJbTYp,
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
- OCO3HaHHME LIEHHOCTH Hay4YHOH JEATEIbHOCTH,

TOTOBHOCTH OCYIIECTBIIATH MIPOEKTHYIO 51
UCCIIEN0BATEIBCKYIO IEATEIbHOCTD UHAUBUAYAIBHO U
B IpyIIIE

OBnaneHue YHUBEpCaJIbHBIMHU yueOHBIMHU

MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd U OOIIECTBEHHON MNpPAaKTUKH, OCHOBAHHOTO HA
CIIOCOOCTBYIOIIETO  OCO3HAHUIO

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHMCJIE HA MPOLEHTHI, JOJIM M YaCTH, HA JBUJKCHHE,
paboTy, CTOMMOCTb TOBapOB U YCIyI, HaJOIH, 3aJaud U3
001acTH ynpaBiIeHHs TUIHBIME U CEMEHHBIMU (PMHAHCAMH);
COCTAaBIIAITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJla4M, HCCIENOBATH IIOJy4EHHOE
pelleHNe U OLEHUBATh NPaBIONOJ00HOCTh Pe3yJIbTaToB;
[1P614. YMmenue BbIOMpPATh NOAXOIAIIMMI U3YyUEHHBINH METO]
JUI  pELIEeHHs 3a]add, paclo3HaBaTb MaTEMaTHYECKUE
dakThl M MaTeMaTUYeCKWe MOJENU B NPUPOJIHBIX U
0OI1eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUA POCCHUICKOM U
MHUPOBOM MaTeMaTU4e€CKOM HaAyKU
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IIO3HABATEIbLHBIMHU JEHCTBUSIMU:

- OCYIIECTBIIATH IIeJICHAIIPABICHHBIA MOUCK IEPEeHOCa]
CPEICTB M CIIOCOOOB NIEHCTBUS B MPO(ECCHOHATHHYIO
cpeny,

- YMeTh MEPEHOCUTh 3HAHHS B IO3HABATEIBHYIO H
MIPAKTHYECKYIO 00JIACTH KU3HEICATCIIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX TIPESIMETHBIX|
o0OacTei.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThbI O0bem B
yacax
O0bem 00pa3oBaTesIbHOM MPOrPaMMBbI 176
TUCITUTITTHHbBI
1. OcHoBHOE coaep:kaHue 120
B T. 4..
TEOPETUUICCKOE 0OyUCHHE 106
[IpakTrueckue 3aHATUA
KOHTPOJIbHBIE pabOThI 14
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 36
BT. 4..
TEOPETUICCKOE OOyUCHHE 36
MPAKTUYECKUE 3aHSITHS
NuauBuayaJbHbId MPOEKT (J1a/HET)
Koncynpramnus 2
[TpoMexyTouHas aTTecTanus (3a4eT ¢ OILICHKOM) -
[IpomexxyTouHas arrectauus (3K3aMeH) 18
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2.2 TemaTnyeckuii IUIAH U cojiep:KaHue TMCUMILIMHBI « MaTemMaTuKay

Coaep:xkanue yueOHOro MaTepuasa (0CHOBHOe U MPogecCHOHATBHO
HaumenoBanue pasaesioB u 4 . | Obobem | ®opmMupyembie
Tem OPHEHTHPOBAHHOE)", TA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acOB | KOMIeETeHLHH
MOAYJIb (IIPH HAJTMYMH)
1 2 3 4
OcHoBHoOe coep:kaHne
Pa3nea 1. IloBTopeHne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1. Coneprxkanue y4eOHOro MaTepuaa 2
Hens n 3amauu Matematuxu | Llens u 3amauM MaTeMaTHKH NPU OCBOCHHM CIIEIUANBbHOCTH. ba3oBble 3HaHUS U
npu OCBOEHUM | yMEHUS [0 MaTeMaTUKe B MPOo(ecCHOHANBbHON U B MOBCEAHEBHON AESITEIHLHOCTH.
CIIEUATBHOCTH. MHOXeCcTBO, OIepalMd HaJ MHOXECTBAMHU, JuarpamMmbl  Dilepa-Benna.
MHOXecTBa U JIOrUKa Hcnonbs3oBaHne TEOPETHUKO-MHOKECTBEHHOI'O arrapaTta JAjis ONMCAHUS peajbHbIX OK-01. OK-02
MIPOIIECCOB U SIBICHUH B IPOPECCHOHATBHOMN AEATEIBHOCTH, IPU PELICHUH 33724 U3 OK-03’ OK-0 4’
JPYTUX IUCHUILIMH OK-0 5’ OK-06’
Tema 1.2. Cojnepkannie y4eOHOro MaTepuaia OI’<-07 ’
Yucina u BBIYUCIICHUS Harypanbnsle u nensie yncna. [Ipuznaku qenumocty nensix yucen. PanuonaibHbie MK 1.1,
yycia. OOBIKHOBEHHBIE U  JECATHYHbIE JpoOH, NPOLEHThl, OECKOHEUHBIE
nepuoguveckue apodu. ApupmeTnyeckue onepanu ¢ paldoHAIBHBIMU YHCIaMH,
npeoOpa3oBaHMs YUCIOBBIX BeIpakeHUH. JleiicTBUTEIbHBIC Uncia. PalinoHanbpHbIe U
uppalMoHalibHble 4Hchaa. ApudMeTHyecKue Onepauuud ¢ JeHCTBUTENbHBIMU
yucaamu. [IpuOnmkEHHbIE BBIUMCIICHUS], IPaBUiIa OKPYIJIEHUS, IPUKUIIKA U OLIEHKa
pe3yJibTaTa BEIYUCICHUN
Tewma 1.3. Coneprxkanne ydeOHOro MaTepuana 2
ToxnecTBa ¥ ToXXAeCTBEHHBIE | ToXXIeCTBa U TOXKIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHMUS.
npeoOpa3oBaHus YpaBHeHus, | HepaBeHCTBO, pelieHMe HepaBeHCTBAa. MeTon WHTEpBaloB. PelieHue IEnbIX U
HEPABEHCTBA U UX CUCTEMBI IpoOHO-pallMOHATIBHBIX YPaBHEHUH W HepaBeHCTB. lIpuMeHeHue ypaBHEHHH WU
HEPAaBEHCTB K PEIICHHUI0O MaTeMaTHYeCKUX 3a7ad U 3aJad W3 pa3InyHbIX olnacteit
HAyKHU U peaslbHOM kU3HU. CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUN U
HepaBeHCTB. CHCTEMBl JMHEHHBIX YpaBHEHMH. PemieHwe npuKiIagHbIX 3a1ad ¢
ITOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI
Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHNe NPHKJIATHOIO
[IpoueHTHBIE ~ BBIYMCIICHUS | MOIYJIA)
B npodeccuoHanbHbIX | [IpuMeHeHne qpo0eii ¥ MPOLEHTOB ISl PELICHHS MPUKJIAIHBIX 3a/1a4 M3 Pa3IHUHbIX

# OOpazoBarebHas OpraHu3alys BIPABE CAMOCTOATENLHO OIPEAEIATh MOCIEA0BATENLHOCT H3yYEHH S PA3IEIOB U BXOIALIUX B HUX TEM, a TAKIKE HEPEPACIPENEIATH KOJIUUECTBO YACOB IS
OCBOCHUsI 00YYAIONIMMHKCS Y4eOHOT0 MaTepraia ¢ y4eToM JIOTHKHA (OPMUPOBaHHS AUCIMIUIMHAPHBIX PE3YJIbTATOB, OOLIMX U MPOGECCHOHATBLHBIX KOMITETSHIHI, MEXKITPEAMETHBIX CBsI3eil C
JPYTUMH TUCITUTUTMHAMHA 0011e00pa30BaTeIbHOr0 U 00MIenpodeCCHOHANBHOTO ITUKIOB yaeoHoro miana OIT CITO
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3aJavax oTpaciiel 3HaHUW W peanbHOM >Ku3HU. [IpuOMKEHHBIE BBHIYMCICHUS, MpaBUIIa
OKpYTJICHUS, NMPUKHUIKA W OICHKAa pe3ysbTaTa BBIYMCICHUN. PasHble crocoObl
BBIUHCIICHHS MPOIEHTOB. [IporieHTHBIE BEIUMCIIEHUS B TPOGECCHOHATBHBIX 3a/1a4ax.
[IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 pa3ianyuHbIX o0JacTel HAyKU U peaIbHOM JKU3HU
Tema 1.5. Coneprxkanue y4eOHOro MaTepuasa 2
IlocienoBaTenbHOCTH ITocnegoBarenpHOCTH, CIOCOOBI 3amaHUA IMOCIENOBAaTENbLHOCTEH. MOHOTOHHEIE
U TIPOTPECCUU MOCIIEZIOBATENBHOCTU.  Apu(MeTHuecKkas ¢  TeoOMEeTpUYecKass  IMPOTrPECCUU.
beckoneuno yOwBatomasi reoMeTrpuyeckas mnporpeccus. Cymma OecKOHEUHO
yObIBaronieil reomerpuyeckoil mporpeccun. Dopmynia CIOKHBIX MPOIEHTOB.
Hcnosib30BaHKe MPOrpeccui JIjisl pelIeHUs pealbHbIX 331a4 MPUKJIAIHOIO XapaKTepa
Tema 1.6. Coneprxkanue y4eOHOro Marepuania
@yHKIMU U TpaduKu @ynkius, crnocodbl 3amanus (pynkuun. ['paduk dynknum. B3ammbao oOpaTHBIE
¢bynkiuu. O61acTh onpeaeneHus U MHOXKeCTBO 3HaueHu# Gpynkunu. Hynu Qpyskuuu.
[TpomMeXKyTKH 3HAKONOCTOSHCTBA. YETHBIC M HeUETHBIC (PYHKIIUU
Tema 1.7. Copepxanue yueOHOro MaTepuana
BxoHOI KOHTPOJIb Brruucnenuss u mpeoOpa3oBanus. YpaBHEHHMsT M HepaBeHcTBa. lIporpeccun.
OyHKIMH U TpadUKH
PKT Ne 1 no pazneny 1
Pa3nes 2. Ctenenu u kopuu. CreneHHasi, NokaszaTejibHasi U Jiorapugmuyeckas QyHKIHSA 28
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 2
Apudmernueckuil KopeHb n— | ApudMeTHUECKUIT KOpEeHb HATYPaabHON cTerneHu. JledcTBUS ¢ apu(MeTHISCKUMHU
Ol CTENEHU KOPHSIMU N—OW CTENECHHU
Tema 2.2. Coneprkanne y4eOHOro MaTepuana 2
Crermnenu. CrangaptHas | CreneHp ¢ menbiM mokasareneM. CranmapTHas (opma 3amucu JeHCTBHTEIBEHOTO
dbopma 3anucH | yucna. Mcnonp3oBanue moaxonasmeid (GOpMbI 3amiCH TEHCTBUTEIBHBIX YUCENT JIS OK-01, OK-02,
JENCTBUTENBHOTO Yncia pelieHus MPaKTUYEeCKUX 3a/1a4 U Mpe/ICTaBlIeHns JaHHbIX. CTeNeHb ¢ palluOHATbHBIM OK-03: OK-04,
nokazateneMm. CBoiictBa crenenu. [IpeoOpa3oBaHue BBIpAKEHUN, COACPIKAIINX OK-05,
CTENEHHU C PALlMOHAJIBHBIM I10KA3aTeIeEM OK-06,
Tema 2.3. Coneprxkanne y4eOHOr0o MaTepuana 2 OK-07
CrenenHas GyHKIUSA CrenenHas pyHKIMS C HaTypalbHBIM U LEJbIM MT0Ka3zateneM. E€ cBoiicTBa u rpaduk.
CoiicTBa 1 rpa MK KOpHS N-Ol CTETICHH
Tema 2.4. Coneprxkanne y4eOHOr0o MaTeprana 2
HppanuonaibHble ypaBHEHH | PerieHue uppaiioHanbHBIX YPAaBHEHUN U HEPABEHCTB
U HEpaBEHCTBA
Tema 2.5. Coneprxanue yueOHOro MaTepuasia 2
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[Ipumenenue CBOMCTB | Micmonb30BaHME CBOWCTB CTENEHHOW (YHKIIMU TIpH PEIICHWH YPaBHCHUH W
CTETIeHHON (PYHKLIUHU HEPABEHCTB

Tewma 2.6. Coneprxkanue y4eOHOro MaTepuasa 2
[TokazarenbHas (Gynxuus, | [TokasarenbHas QyHKIHs, € CBOWCTBA U TpaduK

€€ CBOMCTBA

Tema 2.7. Copepxanne yaeOHOro MaTepuana 2
[Toka3aTenbHble ypaBHEHUS [TokazarenbHble ypaBHEHUS U HEPABEHCTBA

U HEpaBEHCTBA

Tema 2.8. ConeprxkaHue y4eOHOro MaTepuaia 2
[Ipumenenne CBOWCTB | Pemenue moka3aTenbHBIX YPaBHEHHH U TIOKA3aTEIbHBIX HEPABCHCTB

MOKa3aTelbHON (QYyHKIIUN

Tema 2.9. Coneprkanue y4eOHOro MaTepuania 2
Jlorapugpm gucaa. | Jlorapudm uncna. JlecATHUIHBIN U HATYPAIbHBINA JOTapH(pMbI

JlecaTUYHBIN

U HaTypaJIbHbIN JJorapu@mbl

Tema 2.10. Coneprxkanue y4eOHOro MaTepuania 2
CaolicTBa jorapupMoB [IpeoOpa3oBaHue BbIpaXXeHU, CoAepKALIUX JJOTapUPMBbl

Tema 2.11. Conepxanue yueOHOro MaTepuasa 2
Jlorapupmuueckas ¢ynkuus, | Jlorapudpmudeckas GyHKuus, e€ cBoicTBa U rpaduk

€€ CBOMCTBA

Tema 2.12. Coneprxanne y4eOHOT0 MaTepuana 2
Jlorapudpmudeckue JlorapupmMuueckne ypaBHEHHsI 1 HEPABEHCTBA

YpaBHEHUS U HEPABEHCTBA

Tema 2.13. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COAEPKaHHe (COep:KaHNe NPHKJIATHOIO
Jlorapudmbl B mpupone U | MOAYJIA)

TEXHUKE [Ipumenenue norapupma. Hctopus pasButus marematuku. Jlorapudmuueckas
cnupaib B npupoze. Ee marematmueckue cBoiicTBa. Mcmonb3oBaHue rpa@ukoB
(GYHKUIMH U1 MCCIIeI0BAaHUS TPOLIECCOB U 3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPU
pElIeHUH 3a]a4 U3 pa3INuHbIX o01acTel HAYKH M peasibHOM JKU3HU

Tema 2.14. Coneprxkanne y4eOHOT0 MaTeprana

IIpumeHeHue Pemenue norapupMudeckux ypaBHEHHH U HEPaBEHCTB

gorapuMoOB K  PEIICHHIO

3a1a4

Paznen 3 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 3.1. | Conepxanue yue6GHOro MaTeprana
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[ToBTopenue rtutanumerpuu. | OcHOBHBIE (urypsl, (akTel U Teopembl IUTAHUMETPUH. OCHOBHBIE TOHSTHS
OcHoBHbIE MOHATHUS | cTepeoMeTpun. Touka, mpsMmas, IUIOCKOCTh, HpocTpancTBo. Ilonarue o006
CTEpEOMETPUHU AKCMOMATUYECKOM TOCTPOCHUM CTEPEOMETPUHU: aKCHOMBbI CTEPEOMETPUU U OK-01, OK-02,
CIIEICTBUS U3 HUX OK-03, OK-04,
Tema 3.2. Coneprxanue yueOHOro MaTepuasa 2 OK-05, OK-06,
[Tpsimble ¥ IIIOCKOCTH B3aumHoe pacronokeHue OpsMBIX B MPOCTPAHCTBE:  IEpeceKaroImecs, OK-07
B IPOCTPAHCTBE. | MApPAUICAbHBIE W CKPCUIMBAIONIMECS] MpsiMble. [lapayuieibHOCTh TPSIMBIX | IK 1.1.
[TapannenpHOCT,  OPAMBIX, | TNIOCKOCTEH B MPOCTPAHCTBE: NapajUielibHbIe TpsSMbie B  MPOCTPAHCTBE,
MPSAMOM u IIJIOCKOCTH, | apAJUICIBHOCTh TPEX IPSAMBIX, MAPAJUICIBHOCTh HPSIMOM M IIJIOCKOCTH. YTIJIBI C
IUIOCKOCTEH COHAIPABJICHHBIMH CTOPOHAMH, YIroJd MEXAY MpsIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapauiesibHbIE INIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
wiockocteil. IlpocTteiiue mpocTpaHcTBeHHbIE (UTYPBl Ha IJIOCKOCTU: TETPadJp,
Ky0, napajijiesienumnes, NOCTPOSHHUE CeUeHU
Tema 3.3. ConeprkaHue y4eOHOro MaTepuania 2
[lepneHIuKyISIpHOCTD [lepneHIUKYISIPHOCTh NPSAMOM W IUIOCKOCTH: MEPIEHIUKYISIPHBIE MpsIMbIE B
IPSIMBIX MIPOCTPAHCTBE, MPSAMBIE NapajUiebHbIe U MePIEHAUKYIISPHBIE K MIIOCKOCTH, TPU3HAK
U TUIOCKOCTEH MEPIEeHIUKYJISIPHOCTH IPSIMOM U TUNIOCKOCTH, TEOPEMA O IPSIMOM MEePIEHAUKYIISIPHON
IIJIOCKOCTH
Tewma 3.4. Coneprxkanne ydeOHOro MaTepuana 2
Yrael  MeXAy — TOpAMBIMU | YIJIBI B MPOCTPAHCTBE: YroJI MEXIy HPSIMOM M IUIOCKOCTBIO, JIBYTPaHHBIA Yroul,
U TUIOCKOCTSIMU JUHEHHBIN Yroa AByrpaHHOro yria. [leprnenaukysp u HaKIOHHBIE: PACCTOSIHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (PUTyphl HA
IJI0CKOCTh. [leprneHauKyaspHOCTh IJIOCKOCTEH: NpU3HAK MNEPIEeHIUKYJISIPHOCTU
JBYX IUIOCKOCTEN. Teopema o Tpéx nepneHauKyJspax
Tewma 3.5. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAEPKaHUe PUKJIATHOIO 2
[Tpstmble U IIIOCKOCTH MOJLYJIst)
B IIPAKTHUYECKHX 3a]a4ax PacnionioskeHne NpsMBIX U MJIOCKOCTEN B OKPY’KaIOLEM MUPE (IPUPOAE, HCKYCCTBE,
apXUTEKType, TeXHUKe). Penienne npakTuKo-OpueHTUPOBAaHHBIX 3a7a4
Tema 3.6. Conepxanue yueOHOro MaTepuasa 2
OcHOBHBIE B3anMHOe pacnonoxkeHue NpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. IlocTpoeHne
MPOCTPAHCTBEHHBIE PUTYPBI | ceueHMid
U X B3aMOPAacCIOI0XKEHHE
Pasnen 4. KoopauHaTsl 4 BEKTOPbI B IPOCTPAHCTBE 6
Tema 4.1. Coneprxkanne y4eOHOr0o MaTeprana 4
Bektopsl B mpocTpaHcTBE. | BekTop Ha TUIOCKOCTH W B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE BEKTOPOB.

JlelicTBUS ¢ BEKTOpaMu

YMHOkEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
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BekTopam. IIpaBuio napamenenunena. Pemenne 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU

Tema 4.2. Coneprxanne yuebHOro MaTepuana 2 8?8;’ 8?:8121’
Koopaunatsl B mpocTpanctse. | [IpsmMoyroyibHasi cucteMa KOOpPAMHAT B MpOCTpaHCTBe. KoopauHATBI BEKTODA. OK-0 5’ OK-067
[Ipocreiimue 3amaum | [Ipocreiimme 3agaun B KOOpAMHATax. Yroil Mexay BekTopamu. CkaispHoe OI’<-07 '
B KOOpJMHATaX MIPOU3BE/ICHNE BEKTOPOB. BbIUncieHHe YIIIOB MEXIY MPSIMBIMH U IIOCKOCTSMHU. K 1.1
KoopanHaTHO-BEKTOPHBIM METO/I ITPU PELICHUN T€OMETPUYECKUX 3a/1a4 o
Tema 4.3. IIpodeccnoHanbHO OPUEHTHPOBAHHOE CO/lepP:KaHUe (COAep:KaHue PUKJIATHOIO 2
[IpakTHKO-OpHUEHTUPOBAHHBIE | MOAYJIs)
3a7a44  Ha KoopaMHaTHOM | KoopauHaTHas miaockocTsk. Beryucnenue paccTosHUi U IIomaaei Ha KOOpAUHATHOM
IJIOCKOCTH 10ckocTu. KosmuecTBeHHbIE pacueThl
Tema 4.4. ConeprkaHue y4eOHOro MaTepuania 2
Pemenune 3a1a4y Ha | KoopauHaTHO-BEKTOPHBIM METOJ MPU PEIICHUH T'eOMETPUYECKUX 3ajad. Pemienue
KOOPJUHATHI 3a/la4, CBSI3aHHBIX C IPUMEHEHUWEM INpaBWJI JEMCTBUM € BEKTOpaMu. 3ajauu
U BEKTOPBI TUTAHUMETPUH U CTEPEOMETPUU U METOIbI UX PEIICHUS
Paszpnen 5. OcHoBbI TpUroHOMeTpuH. TpuronomMerpuyeckue GyHKuMU 18
Tewma 5.1. Coneprxkanne y4eOHOro MaTepuana 2
OCHOBBI TPUTOHOMETPUHU CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHM€HC  YWUCJIOBOTO  aprymMeHTra.  |pUrOHOMETpUuYecKas  OKPYXKHOCTb,
oIpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIMH YHCIOBOIO apryMEeHTa
Tema 5.2. Coneprxkanne ydeOHOro MaTepuana 2
OcHoBHbIE IIpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpa)KEHUI. OcHOBHBIE
TPUTOHOMETPUUECKHE TPUTOHOMETPHYECKHE (POPMYIIBI
TOXIECTBA OK-01, OK-02,
Tema 5.3. Conepskanne yuebHOro MaTepuana 2 OK-03, OK-04,
Iepuonnueckue  Gynkuuu. | Oynkuus. [lepuoanueckue GyHkiwn. TpuroHomerpuieckue QyHKINH, HX CBOWCTBa OK-05, OK-06,
Tpuronomerpuueckue u rpaduKu OK-07
GyHKIUH K 1.1.
Tewma 5.4. Coneprxkanne y4eOHOr0o MaTepuana 2
ITpeoOpazoBanne rpadukos | CkaTue U pacTsDKeHHE MPAQUKOB TPUTOHOMETPUUSCKUAX (DYHKIIHH.
TPUTOHOMETPUYECKUX [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIHI
Tema 5.5. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKaHUE (COAep:KaHue MPUKJIATHOIO 2
Onucanue MOIYJIs1)
POU3BOJICTBEHHBIX Hcnonp30BaHrue CBOWCTB TPUTOHOMETpHYECKHX (yHKIMH B mpodeccHoHaTbHBIX

25




IPOLIECCOB  C  IMOMOIIBIO
rpaduKoB PyHKITHIA

3amavax. Mcronbs3oBanue rpadukoB (YyHKIMHA IS UCCIIEIOBAHMS IPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIC BO3HHMKAIOT MPH PEIICHUH 3a7ad W3 JPYTHX Y4eOHBIX
JUCHUIUIMH U PEaIbHOM KU3HHU

Tewma 5.6. Coneprxkanue y4eOHOro MaTepuasia 2
OOpatHble Obparnbie ¢yakmuu. OOpaTHble TpUrOHOMETpUueckue ¢GyHKuuu. MIx cBoiicTBa u
TPUTOHOMETPUUYECKHE rpaduxu
byHKIIUU
Tema 5.7. Coneprkanue ydeOHOro MaTepuasa 2
Tpuronomerpuueckue Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN
YpaBHEHHUS
Tema 5.8. Copepxanne yaeOHOT0 MaTepuana 2
Tpuronomerpuyeckue [IpumMepsl  TPUTOHOMETPHUYECKHE  HEpaBeHCTBA.  PemeHne  mpocTermmx
HCPABCHCTBA TPUTOHOMETPUUYECKUX HEPABEHCTB B TOM YHUCJIE C HCIOJB30BAHUEM CBOMCTB
byHKIMI
PKT Ne 2 o paznenam 2-5
Tema 5.9. Conepkanue yueOHOro MaTepuasa 2
Pemenue 3a1a4 | TpuroHomeTpudeckue BoIpakeHUs, ypaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPUHU
Paznen 6. [IpousBoanas pyHkium, ee npuMeHeHne 20
Tema 6.1. Monoronnocts | Conepkanue ydeOHOro Marepuana 2
bYyHKIIH. OkcTpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (GYHKIMH. MaKCHMyMBl U MHHUMYMBI (DYHKIHH.
¢ynkuu. Touku s5xcTpeMyma | HanGosbliiee ¥ HauMeHblIlee 3HaueHne (QYHKIMU Ha TIPOMEKYTKE
Tema 6.2. Ilonarue Conepxanue yueOHOro MaTepuasa 2
0 HenpepblBHOCTH QyHKIMH | HenpepbiBHble hyHKIMU. MeTo1 HHTEPBAJIOB JJIsl PEIICHHs HEPABEHCTB
Tewma 6.3. Copep:xanne yueOHOT0 MaTepuana 2 OK-01, OK-02,
[IpownsBoaHas GyHKIHH [IpousBognas Qyukuu. I[lponsBomHbie 3yeMEHTapHBIX (QYHKIUNA. DopMyIbl OK-03, OK-04,
HAXO0X/ICHHUs TPOU3BOIHON CYyMMBI, IPOU3BEEHHUS U YACTHOTO OK-05, OK-06,
Tema 6.4. Coneprkanne y4eOHOr0o MaTepuana 2 OK-07
I'eomerpuueckui cMbICT | ['eoMeTpu4ecKkuil CMBICI MPOM3BOAHOM (QYHKIUMM — YIIIOBOH KO3((GUIMEHT K 1.1.
IIPOU3BOTHON KacaTeNlbHOU K rpaduKky (QyHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
byHKIIHI
Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHNe NPHKJIATHOIO 2
Du3nyecKuit CMBICJT | MOAYJIsI)
IIPOU3BOJHOU duznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOIHON. [IpruMeHenne mpon3BogHOM s
B npo(eCCHOHATIBHBIX | OMPEAETICHUs CKOPOCTH MPOIecca, 3aAaHHOro (GOpMyJIoi Wit TpaduKOM
3a/a4ax
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Tewma 6.6. Coneprkanue y4eOHOro MaTepuasia 2
IIpumenenne npousBoaHOM | Bo3pactanne u yObiBaHWe (YHKIIMH, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
K HCClefnoBaHuI0 (QyHKIUH | pyHKIMK 3HAKY MpOM3BOAHON. I[IpUMEHEHHE MPOM3BOMHON K HCCIICIOBAHUIO
Ha MOHOTOHHOCTb 4 | (QyHKUUN HA MOHOTOHHOCTB U KCTPEMYMBI.
9KCTPEMYMBbI
Tema 6.7. Coneprxkanne y4eOHOro MaTeprasa 2
Hccnenoanue GyHKkIMit Anroput™ wuccienoBaHus GYHKIUI M TOCTpoeHUs ee Trpaduka ¢ IMOMOUIBIO
U TIOCTpOEHUE TpapuKoB npou3BoaHOM. [locTpoenue rpauKoB MHOTOUIEHOB C MCIIOJIB30BAaHUEM arlapara
MaTeMaTHYeCKOro aHanusa. Victopusi pa3BUTHSI MAaTEMaTHYECKOTO aHaIK3a
Tema 6.8. Copepxanne yaeOHOro Marepuaa 2
HaubGonbmee u HaumeHsiee | HaxoxaeHne HauOOJBINEr0 ¥ HAWMEHBIIEro 3HAueHWs (YHKIMH Ha OTpE3Ke.
3HaueHuss  GyHKUMUM ~ Ha | [I[ppMeHeHure MPOU3BOAHOMN /ISl HAXOXKICHUS HAMIYYIIErO PEIICHHS B IPUKIIATHBIX
OTpe3Ke 3aavyax, IS OMpeNeleHHs CKOpPOCTH Tpolecca, 3agaHHoro (opMmysinod wiu
rpadukom
Tema 6.9. IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHUe (COAep:KaHue MPUKJIIATHOIO 2
Haxoxnenne ontuManbHOrO | MOXYJIsl)
pesyibrata ¢ noMOIIbIO | [IpuknagHble 3aayu, B TOM YHKCIE COLIMATbHO-DKOHOMHYECKOTO M (hPU3MUECKOTO
IPOM3BOTHON B | XapakTepa, UX pelieHre CPEeCTBAMUA MaTeMaTHUECKOTO aHAIIN3a
MPAKTHYECKHX 3a7a9ax
Tema 6.10. Pemenne 3amau. | Conepikanue ydeOHOro Matepuania 2
[TpousBogHas bynkuuy, | Jlupdepenimpoanne  pyHkimid. HccrnenoBanwe  QyHKIHHA € TIOMOIIBIO
€e NMPUMEHEHNE npon3BoHOM. Hanbospiee 1 HauMeHbllee 3Ha4eHHUsT HYHKIIUH
PKT Ne 3 no pa3neny 6
Pa3nes 7. MHOrOrpaHHHUKH H TeJ1a BPALCHHUS 34
Tema 7.1. Coneprkanne y4eOHOro MaTepuana 2
MHororpaHHUKU [ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHUKA, BBIMYKIbIE W
HEBBIYKJIbIC MHOTOTPAaHHUKH; pa3BéPTKAa MHOTOTPAHHHUKA
Tema 7.2. Conepxanue yueOHOro MaTepuasa 2
[Tpu3ma. ITpamas | [Tpu3ma: n-yroipHas mMpu3Ma; TpaHW M OCHOBAHWS NPHU3MBIL; MpsiMasi ¥ HAKJIOHHAS
U TIPaBUIIbHAS TIPU3MBI MPU3MBbI; OOKOBAs U MOJIHAS TTOBEPXHOCTH MPU3MBI. DIIEeMEHTHI pu3MEbI. [IpaBunbHas
pu3Ma OK-01, OK-02,
Tema 7.3. Copep:xanne yueOHOT0 MaTepuana 2 OK-03, OK-04,
[Tapannenenunen, Kyo [MTapannenenunen, NpsIMOYToJdbHBIN Mapajuienenunesa u ero cBorcta. Kyo. Ceuenue OK-05, OK-06,
KyOa, mapajuiesienumne/ia OK-07
Tema 7.4. Copepxanne yueOHOT0 MaTepuana 2 K 1.1.
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[Tupamupa. [IpaBunbuas | [lupamuga: n-yroipHas nupamya, IpaHd U OCHOBAHME MHUPAMUbI; OOKOBas U
nvpamMua. VYceueHHas | MojHasi MOBEPXHOCTh MUPAMUJIBI; MPABUIIbHAS M yCEUEHHAs MUPaMHUaa. DIEMEHThI
nupamuaa nupamuibl. BerarcieHue 3JeMeHTOB MHOTOTPaHHHUKOB: pEé0pa, AMAroHau, YIIIb
Tema 7.5. Coneprxkanue y4eOHOro MaTepuasia

boxoBas Hu nonHas | [1nomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MIPSIMOM MTPU3MBI, ILJI0ILA/Tb
MTOBEPXHOCTh IIPU3MBI, | OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Mbl. [momrans 60koBoi
UpaMU/IbI MMOBEPXHOCTHU U MOBEPXHOCTH MPABUIILHOM MUPAMU/IbI, TEOPEMA O TIJI0IIA I OOKOBOM

MIOBEPXHOCTU YCEUEHHOW MTUPAMUIbI
Tewma 7.6. Copepxanne yaeOHOro MaTrepuaa

JIBI>KeHHEe B IPOCTPAHCTBE.
CumMeTpHs B IPOCTPAHCTBE

JIBrkeHue B npocTpancTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO
TOYKH,  TPSIMOM,  TUIOCKOCTH.  DJEMEHTHl  CHUMMETPUM B  I[HpaMUJIAX,
rapajuieenuIe1ax

Tema 7.7.
[IpaBunbHEIE
MHOTOTPaHHUKH, KX CBOMCTBA

Cojnepkanne yq4eOHOro MaTepuaia

IlonATHEe mNPaBWIBHOIO MHOIOTPAaHHMKA; IIpaBUiIbHAsA IIpU3Ma U IIpaBUJIbHAA
NMpaMuia; MpaBWIbHAs TPEyrojibHas NUpaMuAa U NPaBUIbHBIA TETpasfp; KyO.
IIpencrasnenue o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKAdAp U UKOCA3P.
JIBU>KEHHE B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHH B IIPaBUJIbHBIX MHOTOTPaHHHUKAX

Tema 7.8. Cummerpus B | IlpodeccnoHabHO OPHEHTHPOBAHHOE cOAePKaHHUe (COAepPKAHNE PUKIATHOTO

npodeccum. Ceuenus | MoayJis)

MHOT'OI'PAaHHUKOB CumMmerpust B HpHUpPOJE, AaAPXUTEKType, TEXHUKEe, B ObITYy, B Mpodeccuu.

B npo(ecCHOHANBHBIX | Mcronp30BaHue ABMKEHHH B MPOCTPAHCTBE MPHU PEIICHUH MPOQPECCHOHAIBHBIX

3aza4ax 3amad. Ceuenus npusmbl U nupamuzbl. [locTpoeHne cedyeHuit MHOTOTrpaHHHMKOB,
UCIIOJIb3YSl METOJ] CIIEA0B. BBINOIHEHNE BEBIHOCHBIX INIOCKUX YEPTEKEN U3 PUCYHKOB
MPOCTHIX 00BEMHBIX PUryp (BUA CBEPXY, COOKY,CHU3Y)

Tema 7.9. Coneprkanue yueOHOro MaTepuasa

Humuuap, ero | Lunuaapuueckas MoBEepXHOCTh, 00pa3yrolne HWIHMHIPHUECKON OBEPXHOCTH, OCh

COCTaBJISIOLIHE. Ceuenue | IMIMHIPUYECKON MOBEpXHOCTH. LIMIMHAp: OCHOBaHMS M OOKOBas MOBEPXHOCTH,

HUIUHAPA oOpa3yromias U OChb; IUIOIIAAh OOKOBOM M TOJHON MHOBEpXHOCTH. M300pakeHue
LWIMHApA Ha TuiockocTH. Pa3épTka nnmmuuapa. CeueHus: MUIUHIPA (TIOCKOCTHIO,
napajuiebHON WK NepIeHAUKYJIISIPHON OCH IIMJIMHIPA)

Tema 7.10. Conepxanue yueOHOro MaTepuasa

Konyc, ero cocrasisroniue.
Ceuenue koHyca

Konnueckas moBepXHOCTh, 00pa3yroline KOHNYECKOH MOBEPXHOCTH, OCh M BEpIITNHA
KOHWYeCcKoi moBepxHOCTH. KOoHyC: OCHOBaHHME M BEpIIMHA, O00pa3yrolnas u OCh;
TJI01A]Th OOKOBOM M MOJTHOM MOBEPXHOCTH

Tema 7.11.
VYceuennsiii konyc. CeueHue

Copepxanne yueOHOT0 MaTepuana

VYceuéHHbIM KOHYC: 00pa3yIolie U BHICOTA; OCHOBaHMUS M OOKOBasl MOBEPXHOCTb.
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YCE€UYCHHOI'0O KOHYCa

N300paxkeHne KoHyca Ha IUIOCKOCTH. Pa3Béprka koHyca. CedyeHHs KOHyca
(IJIOCKOCTBIO, TapaJIeNbHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TPOXOISIICH dYepe3
BEPIINHY)

Tema 7.12.
lap u cdepa, ux ceueHus

Copepxanue yueOHOro MaTepuaa

Cdepa u map: ueHTp, paguyc, AMaMeTp; oAb MOBEPXHOCTH cdeprl. B3aumuoe
pacnosoxeHue chepsl U MIIOCKOCTH; KacaTellbHasi IIIOCKOCTh K chepe. M300paxkenue
cdepsl, mapa Ha miockoctu. Cevenus mapa

Tema 7.13.

Ilonsatue o0 oObeMme Tena.
OO0BeMBbl MHOTOTPAHHUKOB M
TEJ BpAIICHHUS

Copepxanue yueOHOro MaTepuaa

[TonsaTue 06 06bpéMe. OcHOBHBIE CBOHCTBA 00BEMOB Te1. OOBEM MUpPaMUIbI, TPU3MBI
HUIMHApA, KoHyca. O0bEM 11apa U miIomaab chepsl

Tema 7.14.
O0BeMBI U IJIOIA TN
MMOBEPXHOCTEN MOAOOHBIX TEN

Copep:xanue yueOHOTo MaTepuana

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY TUIOMIA/IIMU TOBEPXHOCTEN
1 00BéMaMHU TTIOT00HBIX TEI

Tema 7.15.

Cojnepkannie y4eOHOro MaTepuaia

Komb6unanmu MHororpaHHHK, OnMCaHHbIN 0Kkoso cdeprl. Cdepa, BrcaHHas B MHOTOTPAHHUK WIIH
MHOIOIPAaHHMKOB M T€J | B TEJO BpalleHus. MHOTOrpaHHUK, BIIMCAHHBINA B TEJIO BPAIICHUS

BpalleHus

Tema 7.16. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAEPKaHUe NPUKJIIATHOIO
Kom6unanuu MO/yJ151)

reOMETPHUYECKHX  Tel  Ha | Mcnonb3oBaHue KOMOMHAIIMI MHOTOIPaHHUKOB U TEJI BPALLEHUS Ha MPAKTUKE
MIPaKTHUKE

Tema 7.17. Pemenune 3anauy.
MHororpaHHukn W Tena
BpallEeHUs

Coneprxkanne ydeOHOro MaTepuana

Bbluncnenue  BenuuumH  (JUIMHA, yroj, o00beM, IJIOUIAJb  IOBEPXHOCTH)
reOMETPUYECKUX PUTYp, UCHIOJIB3YS N3YUEHHbIE (POPMYIIBI U METOBI

PKT Ne 4 no pazneny 7

Pasznea 8. IlepBooOpasnas pyHkumu, ee npuMeHeHHUe

Tema 8.1. Coneprxkanne y4eOHOT0 MaTepuasa

IlepBooOpa3Has pyHKIMU [lepBoobOpaznas. Tabauia nepBooOpa3HBIX

Tema 8.2. [Tmomane | Comeprkanne yaeOHOTO MaTepraia

KPUBOJIMHENHON  Tpaneuuu. | IHTerpai, ero reomeTpuueckuil u pusnyeckuii cMpici. Beruucnenue uHTerpaia mno
dopmyna Herorona — | dopmyne Hetotona-Jleitouuma

JleiiOHMIA

Tema 8.3. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAepP:KaHUe PUKJIATHOIO
OmnpeneneHHbIi MHTETpaJl | MOAYJIsA)

B npodeccuoHanbHOM | Penienne 3a7a4 Ha MPUMEHCHUE HHTErpajia Jiyisl BBIYUCICHHS (QU3HMUYCCKUX BEITUYUH

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 1.1.
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JACATCIIBHOCTH N )KHU3HU

U IUIOoIageu

Tema 8.4. Pemenme 3amau | ComeprkaHue ydeOHOro Matepuasia 2

Ha Haxoxaenue | [leppoobpasHas u MHTErpai

nepBooOpa3HoOn PKT Ne 5 mo pazneny 8

U €€ IPUMEHEHHE

Pa3jnen 9. Teopusi BeposiTHOCTEH M CTATUCTHKA 12

Tema 9.1. Copepxanne yaeOHOro MaTepuana 2

[IpencraBnenue JanHelx | [IpencraBneHre JaHHBIX € [OMOIIBI0  Tabnun W auarpamm. CpenHee

U onycarenbHas CTaTUCTHKA | apudMeTHYeckoe, MeAMaHa, HauOoybllee W HaWMEHbIIEe 3HAYCHHS, pa3Max,
JWCTIepCHsl, CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB

Tema 9.2. IIpodeccnonanbHO OPUEHTHPOBAHHOE cOJAepKaHue (Co/lep:KaHNe NMPHKJIATHOTO

CocraBiienue TaOIHI] | MOJTYJIsI)

U IMarpaMM Ha IpaKTHKe [lepBrynas 00pabOTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe ux MmpencTaBlIeHHE.
HaxoxneHue cpenHuX XapaKTepUCTHK, HaOMIOJaeMblX JaHHBIX. [IpumeHeHHe
CTaTUCTUYECKUX METOJIOB JJIsl pelIeHUs] NPOPECCHOHANIbHbBIX 3a/1a4

Tema 9.3. Copepxanne yaeOHOro MaTepuaa 2

Onepauun Hajg coObITUAMY, | Clay4aiiHble SKCHEPHUMEHTHI (OMBITBI) M CIIyYaiHble COOBITHSA. DJIEMEHTapHbIC

HaJ BEPOATHOCTAMM. | cOOBITUS (McX0abl). BeposTHOCTh ciayuyailHOro coObITHS. BiaM30cTh 4acTOTH U

VYcnoBHas BEpOSITHOCTh BEPOATHOCTH COObITHII. CiyuaifHbIe OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coOblTUsAMHU. BeposTHOCTH  COOBITHMI B ONBITaX C  PaBHOBO3MO>KHBIMHU
JIEMEHTApHBIMH  cOObITHSMU. Onepanu  HajJ  COOBITMAMHU:  IEpeceueHue,
o0beIMHEHNEe, TPOTUBOIOJIOXKHBIE CcoObITHs. Jlumarpammbr Oinepa. dopmyna
CIIO)KEHMsI BEPOATHOCTEH. YCIIOBHAs BEPOSTHOCTb. YMHOXEHHE BEPOSTHOCTEH.
Hepeso ciyyaliHOro sKkciepuMenTa. @opmyJia moJHOW BeposiTHOCTU. HezaBucumbie
COOBITHS

Tewma 9.4. CopepxaHre y9eOHOro MaTepuaa 2

OnemeHThl KOMOMHaTopuku | KomOunatopHOe mpaBmwio yMHOXKeHHs. IlepectaHoBkd U (akropuanr. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa

Tema 9.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (COepKaHNe NPHKJIATHOIO 2

BeposTHOCTB MOLYJIst)

B npo(ecCHOHANBHBIX | BhIuncieHne BepOSTHOCTEH ¢ UCOiIb30BaHHEeM (Gopmyn komOuHaTOpuKH. OlieHKa

3a/a4ax BEPOATHOCTH  COOBITHSI B NpPOQEeCCHOHATbHONW  JeATeNbHOCTH.  PemieHue
npoeCcCHOHATIbHBIX 3a/1a4 Ha BEPOSTHOCTh COOBITHS

Tema 9.6. Conepxanne yaeOHOro MaTepuaa 2

Cepun  mocnenoBarenbHbIX | buHapHbIil citydaifHbId ONBIT (MCHBITAaHHWE), YCIEX W Heynada. HesaBucumble

WCTIBITAHUI ucnbiTanuss. Cepusi HE3aBUCUMBIX UCHBITaHWN A0 mnepBoro ycnexa. Cepus
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HE3aBHCHMBIX MCITBLITAHUN BepHy.TIJ'II/I

Tema 9.7. Coneprxkanue y4eOHOro MaTepuaa

Ciyuaiiabie BennuuHbl | CrydaifHas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpaMmma pacripeieieHusl.
U pacrpeieleHHusl. [Ipumepsl pacnpeneneHuil, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAILHOE.
Marematnueckoe oOxugaHue | UUCIIOBbIE XapaKTEPUCTUKH CIIYYalHBIX BEJIMYMH: MaTEMaTHYeCKOe OXUIAHHE,
CIIy4aifHON BEJIMYUHBI JUCTepCusi U CTaHAapTHOE OTKJIOHeHue. [IpuMepsl mpUMeHeHHs MaTeMaTH4eCKOro

OXKUJaHMs, B TOM YHUCIIE B 33/Jayax U3 IOBCEJHEBHOH XH3HU. MaremaTuueckoe
oXKujaHue OMHAPHOM cly4yailHOM BeauuuHBI. MaTeMaTH4ecKOe OKUAAHUE CyMMBbI
CIIy4alHbIX BEIMUMH. MaTeMaTH4ecKoe OKUAAHUE U TUCIIEPCUS TEOMETPUUYECKOTO U
OMHOMMAJIBHOT'O paclpeieleHui

Tema 9.8. Copepxanne yaeOHOro MaTepuaa 2
3akoH  OompIIMX  uMcell | 3aKOH OONBIIMX YHCEN U €ro pojib B HaykKe, NpHpoje U obiuecTBe. BbIOOpOUHBIil
HenpepeiBable  citydailiHble | MeTOA uccieAoBaHUi. [IpuMepbl HENpEepBIBHBIX CIyYailHBIX BeMWYWH. DYHKIUS
BEIMYMHBI (pacIpesieNieHts). | IJIOTHOCTH pacipe/ielieHns. PaBHOMEpHOE paciipe/ielieHre U ero cBoiictsa. [lonsTre
HopmainieHoe pacnpesiesieHue | 0 HOpMaJIbHOM PacipeiesiCHIH

Tema 9.9. Pemenne 3amau | ConepxkaHue yueOHOro MaTepuaia

KOMOMHATOPHUKH, CTaTHCTHKH | DjeMeHThl KoMmOuHatopuku. CoObITHE, BEpOSTHOCTh COObITHS. ClOXKeHHEe |

Y TEOPUH BEPOSITHOCTEN YMHOXEHHUE BEPOSITHOCTEN
PKT Ne 6 o pazneny 9
IpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHUE 12
BapuaTHBHBII NPUKJIATHONH MOAYJIB®
Paznen 10. MaTemaTH4ecKuii npakTuKym® 4
Tema 10.1. Coneprxanue yueOHOro MaTepuasa 2

Martpuibl 1 OnpeaenauTenn Crnioco0sl perieHus cucTeM JIMHEWHbIX ypaBHeHUH. [Tonstus: marpuna 2x2 u 3x3,
onpeaenuTens MaTpulbl. Meton [Maycca penieHust cucTteM JUMHEHHBIX YPaBHEHHH.
Pemenne npukiaasbix 3a1ad. [Ipumenenne MaTpuil B uHQOpMAaTHKe

Tema 10.2. Conepxanue yueOHOro MaTepuasa
DJeMeHTHI BeKTOpHOU | KommmanapHele BekTophl. PasioxkeHne BeKkTopa MO TpeM HEKOMIUIAHAPHBIM
anreOpbl BEKTOpaM. YpaBHEHHE IUIOCKOCTH. ['eoMeTpHuecKuil CMBbICI ompenenurens 2X2.

Pemenue npukinaaHeixX 3aa4

5 O6paBOBaT€J'IBHaH OopraHnsanusa CaMOCTOATCIbHO ONPEACIIACT COACPIKAHNE BAPUATUBHOT'O MMPUKIIAIHOTO MOAYJIA, HCO6XOI{I/IMOC JJIA OCBOCHUA peanH?,yeMoi/'I HpO(l)CCCI/II/I/ CIICHAJIbHOCTU U
(1)OpMI/IpyeT pa3aeybl 1 TEMbI AJI1 U3YUCHUS U3 o0JyiacTeil MaTeEMaTHKH: KOMILJICKCHBIE qucia, JIMHEHAS aﬂre6pa, BCEKTOpHas aﬂre6pa, TCOPUA MHOXKECTB, TPUTOHOMETPHA, aHAJIUTUYCCKAA
reomMeTpus, MaTeMaTHYSCKUH aHaJIu3, UHTErpajibHOC UCUYUCIICHUEC, MAaTEMAaTHYCCKas JIOTUKaA, CTAaTUCTHKA, KOM6I/IHaT0pI/IKa.

O6pa3OBaT€J'II)HaH OopraHuzanusa caMOCTOATCIILHO pa3pa6aTLIBaeT 3a7a4u U MPaKTHUICCKUC paGOTbI HpO(l)eCCI/IOHaHLHOfl HanpaBJICHHOCTHU, COOTBCTCTBYIOLINE COACPIKAHUTIO TEM pa3/acia.

8 TIpumep pacnpenenenus gacos paszaena 10.
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Tema 10.3.

KommniiekcHrlie uncia

Copepxanue yueOHOro MaTepuaa

[Tonsite xomriekcHOro uucia. CoOnpspKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYJb U
apryMeHT KOMIUIeKCHoro umucia. @dopma 3amucu  KOMILJIEKCHOTO — 4Hcia
(reomeTpuueckasi, TpPUTOHOMETpUYecKas, anreOpanueckas). Apudmernyeckue
JIEHUCTBHUSI C KOMILUIEKCHBIMH YHCIIaMU

Tema 10.4. Coneprxkanue y4eOHOro MaTepuasa
I'pads [Tonsarue rpada. CessHbli rpad, nepeBo, LUK Tpad Ha IUIOCKOCTH. PemieHue
NPUKIAAHBIX 3a1a4. [Ipumenenne rpada B uHGOpMATHKE
Tema 10.5. Copepxanne yaeOHOro MaTepuaa 2
3anaun MaTemaTuueckon | Bapuanumonnsiit  psg.  Ilomuron wactor u  rucrorpamma. CraTHCTHYECKHE
CTaTHCTUKH XapaKTePUCTHKU psijia HAOIIOJAeMbIX TaHHBIX
Tewma 10.6. ConeprxkaHue y4eOHOro MaTepuania
Jlormueckue onepauunu | Jlornyeckue omepanuu. llpumeHeHue auarpamm Oinepa—BeHHa s pemieHue
C MHOXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 337a4 MPO(EeCCHOHATBbHONW HANpPaBICHHOCTH, 3a/1ad
WH(POPMATUKH U APYTUX YUCOHBIX TUCIUILTHH U JJIs1 OTIMCAHUS PEaIbHBIX MPOLIECCOB
U SIBJICHUM
Tema 10.7. Coneprxkanue y4eOHOro MaTepuania 2
Pemenue 3a1a4 | [IpuMeHeHne H3ydeHHBIX MaTeMaTHIEeCKIX (PaKTOB K PEIICHUIO 33719 U3 PA3IMIHBIX
MaTeMaTHUYECKOTO o0yacTell HAYKU M peaIbHOM KU3HH
MpaKkTUKyMa PKT Ne 7 o pazneny 10
KoncyabTanus 2
IIpoMeskyTOUHAsI aTTeCTAIMS: 3a4eT C OleHKOii, IK3aMeH 18
Bcero: 176
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3 YCJIOBUA PEAJIMBALIMU JUCHUIIIMHBI <MATEMATHUKA»
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCleYeHUI0

OcBoeHne  mporpaMMbl  00IIEOOpa30OBATEIBHOW  YUE€OHOW  JAWCIUIUIMHBI
«MaremaTuka» mpeArnojaraeT Haluyhue B MOpodecCHOHAIbHOW 00pa3oBaTeNbHOM
OpraHM3aliM, peaju3ylolie o0pa3oBaTeNbHYI0 MPOrPaMMy CpPEAHETO  OOIIero
obpazoBanmsi B mpenenax ocBoenus OIIOII CIIO wa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, y4yeOHoro kaobusHera. I[loMemeHue kaOWHETa OJDKHO YIOBJIETBOPSATH
TpeOboBaHusIM TOocTaHOBJIeHUsT OT 28 ceHtsOps 2020 roma Ne28 OO0 yTBepKIeHUU
canutapsbix mpaBui CII 2.4.3648-20 "CaHutapHO-31UIEMUOIOTHYECKUE TPEOOBaHUS K
OpraHu3alMsIM BOCIHUTAHUS U O0yUEHHUs, OTAbIXA U 03JI0POBJICHUS IeTel U MOJIOACKHU" U
OBITH OCHAIIIEH THUIIOBBIM O00OPYJIOBaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX, B TOM
YHCIIe CIIECIUATU3UPOBAHHOMN yueOHOM MeOeIbIo U CpeIcCTBaMU 00yUeHHUS, JOCTATOYHBIMU
JUTSI BBITIOJTHEHUS! TPEOOBAaHUM K YPOBHIO MTOJITOTOBKU O0YYAIOIITUXCS.

No HaumenoBaHue yueOHbIX

. OcHaIeHHOCTh YYeOHBIX TTOMEIICHHIA
/1 MHOMEIICHUN

MenoBas gocka — 1

[Mapra — 23

Cron—2

Cryn —47

Hlxad xHIWKHBIH — 1

1 Kabuner MmaremaTuku IMopTpeTsl 1 KAOMHETa MaTEeMaTHKH -1

" | (VJIK-202) KoMIuteKT n3MepuTebHBIX HHCTPYMEHTOB-1

Okpad (TepeHocHo#) Ha mTaTuse 218 - 1

IMpoekrop View Sonic PA503W (niepenocHoit) — 1
Hoyt6yk Lenovo ldea Pad L340-15IWL (mepenocHoii) ¢
HEOOXOIUMbBIM KOMIUIEKTOM JIMICH3UOHHOTO
POTrpaMMHOro odecriedeHus — 1

Menosas nocka - 1

[Mapra — 31

Cryn — 56

Cron—-1

KabuneTr maremaTuku Tpubyna — 1

2. (VJIK-219) [Ixad kHwKHLI — 1

Okpad (TepeHocHo#) Ha mTaTuBe 218 — 1

IMpoexrop View Sonic PA503W — 1

Hoyt0yk Lenovo Idea Pad L340-15IWL ¢ HeoOXoauMbiM
KOMIUIEKTOM JIUIICH3MOHHOTO TMPOrPAMMHOTO 00eCTIeUeHH s

-1

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI
(KOMILJIEKT JIMIIEH3HOHHOTO U ¢B0OoaHOTrO0 I10)

Ne | Ha3Baunmue (munensus\cBo6ogHO0e 110)

1. | Windows 7 JTUTICH3US

2. | Paint.NET cBoboanoe 110

3. | Cucrema ynpaBiaeHHs TUCTAaHIIHOHHBIM cBoboanoe 110
oOyderrem Moodle

4. | UudopmaiimoHHO-IPABOBbIE CUCTEMBI" cBoboaHoe T10 mst
I'apant" u "Koncynprant" 00yUaroIIMXCs

5. | Microsoft office 2007 JIULEH3USA
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6. | CucTemMbl aHTUBHPYCHOU 3aITUTHI JIMIICH3US
nabopatopun Kacnepckoro

3.2 UTH®OOPMAIMNOHHOE OBECIIEHEHUE OBYUEHU S
OcHoBHas JuTEparypa:

1. Marematuka : aireOpa W Hauyaja MaTeMaTHYECKOTO aHajiu3a, TeoMEeTpHs.
AnreOpa 1 Hayaja MaTeMaTtuueckoro aHaiausa. 10—11 kimaccel : 6a30BbIi U yriTyOaEHHBIN
ypoBHH : yueOnuk / 1. A. Anumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e u3n.,

crep. — Mockga : IIpocsemenue, 2023. — 463 ¢. — ISBN 978-5-09-107210-5.— Tekcr :
AIEKTPOHHBIN.

2. Marematuka: anreOpa M Hadaja MaTEeMaTHYECKOTO aHAJIN3a, T'COMETPHSL.
I'eomerpusi: 10—11-if kiaccel: 0a30BbIM W yriayOn€HHBIM ypoBHU : yueOHuk / JI. C.
AranacsH, b. B. , K. C. [u ap.]. — 11-e uzn., crep. — Mocksa : [Ipocsenienue, 2023. —
287 c. — ISBN 978-5-09-103606-0. — TekcT : 371eKTPOHHBIA.

JlonoiHUuTE/IbHAS JIUTEpATYpa:
1. boromonos H. B. Marematuka : y4eOHUK JJIs1 cpeHEro npodhecCuOHaTBHOTO

obOpazoBanust / H. B. boromonos, I1. Y. Camoiinenko. — 5-¢ u3a., nepepad. u JAOI. -
Mockga : U3znarensctBo FOpaiit, 2024. — 401 c. — (IIpodeccuonanpHoe oO6pa3oBaHue).
— ISBN 978-5-534-07878-7. — URL: https://urait.ru/bcode/536607.—  Tekcr
3JIEKTPOHHBIN.

2. bammakoB M.M. Maremaruka: yuyebnuk / M.M. bammakoB. — Mockaa:
KnaoPye, 2022. — 394 c¢. — ISBN 978-5-406-09589-8. — URL:

https://book.ru/book/943210. — TekcrT: 31EKTPOHHBIH.

3. byngeik I'. M. Marematuka / I'. M. bynasik. — 2-e¢ uzn., crep. — CaHKT-
[TerepOoypr : Jlamp, 2024. — 156 c¢. — ISBN 978-5-507-48578-9. — URL.:
https://e.lanbook.com/book/356150.— TekcT : 3neKTPOHHBIH.

4. KeitmanoB A. M. Matemaruka : yueOHoe nocodue s cro / A. M. KertmaHoB,
E. K. Jleitnaprac, C. I'. MbicnuBen. — 4-¢ u3f., crep. — Cankt-IletepOypr : Jlans, 2024.
— 288 ¢. — ISBN 978-5-507-49226-8. — URL.: https://e.lanbook.com/book/383453.—-
TEeKCT : 3IIEKTPOHHBIN.

Ilepeuenb pecypcoB HH(POPMALUMOHHO-TEJITEKOMMYHHMKANIMOHHON  ceTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHUS TUCHMUILINHBI

1. Tazera «Maremaruka» uznareyibckoro noma «llepBoe ceHTIOps»: callT. —
URL: http://mat.1september.ru (mata oOpamenus 10.04. 2025).— Pexum poctymna:
CBOOOHBIN. — TEKCT: JIEKTPOHHBIM.

2. OOpa3oBarenbHblii MaremaTuueckuil caidt Exponenta.ru: caiit. — URL:
http://www.exponenta.ru (mara oopamenus 10.04. 2025).— Pexum goctyna: cBOOOHBIN —
TeKCT: BJIEKTPOHHBIM.

3.  OOmepoccuiickuii ~ MaremaTuyeckuit  moprtan:  cair. —  URL:
http://www.mathnet.ru(mata oopamenus 10.04. 2025).— Pexxum gocrtyma: cBOOOTHBIA —
TeKcT: JIIEeKTPOHHBIN.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHMUS YUEBHOM JUCITAIIJINHBI
«MATEMATUKA»

4.1 KoHTpoJb U OLleHKA Pe3yJIbTATOB 0CBOCHUSI Y4eOHOM IMCUHMILIMHBI

[enb kax10i1 GopMbl KOHTPOJIS — 3aPUKCUPOBATh IPUOOPETEHHBIE 00YUAIOLIMCS
B pE3yJIbTaTE€ OCBOCHUS Yy4E€OHOW IUCIMIUIMHBI 3HAHUS, YMEHHUS, CIHOCOOCTBYIOILIUE
(OpMUPOBAHNIO KOMITETEHIIH.

KoHTposb 1 OLleHKa pacKpbIBAIOTCS Y€pe3 YCBOCHHBIE 3HAHUS U NMPUOOPETECHHBIE
oOy4JaloIMMUCS ~ yMEHHS,  HampaBleHHble Ha  (opmupoBaHMe  OOWMX U
npo¢ecCUOHANBHBIX KoMmeTeHUui. KommeTreHuuu AOKHBI OBITh COOTHECEHBI C
MpEAMETHBIMA pe3ysibTaTaMu. JlJIsi KOHTPOJIE M OLUEHKH pe3yJbTaTOB O0O0y4YeHUs
Mpeno/iaBaresib BbIOMpaeT (OpMbI U METOJIBI C YUETOM IpOo(deccCHOHaIU3aluu 00yYeHus
10 IPOTPaMMe€ TACLUIUINHBI.

B Tedenue cemecTpa NCTIONIB3YIOTCA CIEAYIOIINE BUABI KOHTPOJIA:

- TEKyLUH,

- pyOEKHBIN.

BxoaHOW KOHTPOJb MNPOBOAMUTCS B (popme cobeceqoBaHUsl HA NMEPBOM 3aHSATUU C
LEJIbI0 ONpPENEICHUs MOTHUBALMM CTYJEHTOB K H3YYCHHIO YYEOHOH IUCHUIUIMHBI
«MaremaTnka» WK €€ OTCYTCTBHS 111 KOPPEKLIUU METOIUKH MPETIOAaBaHU.

Texymuii KOHTPOJIb MPECTaBISAET COOOM MPOBEPKY YCBOEHUS y4eOHOT0 MaTepuasa
TEOPETUYECKOI0 M IPAKTUYECKOI'O0 XapakTepa, PEryJspHO OCYLIECTBIIEMYK0 Ha
IPOTSHKEHUU CEMECTPA.

Tekymmii KOHTPOJIb 3HAHUN OCYIIECTBISETCS B (hOpME YCTHOTO M MHUCHbMEHHOTO
ompoca CTyJEHTOB Ha 3aHATUAX, HalMcaHWEe M 3ammTa pedepara, COOOIICHUS WU
COCTaBJICHHE Mpe3eHTaluU (10 BBIOOPY), BBHINOJIHEHUS] MUCbMEHHBIX CaMOCTOSITENIbHbIX,
(pPOHTANBHBIX U KOHTPOJIbHBIX Pa0d0T, MPOBEPKHU OOIIMX U MHAMBUYAIbHBIX 3aJaHUM, B
paMKax caMOCTOSITeJIbHOM paOOThI, a TAKXKe OJIAHKOBOTO TECTUPOBAHUS.

CamocrosiTenbHble padOThI MPeAHA3HAYEHBI JI1 KOHTPOJISI YMEHHS PelliaTh 3aa4un
Y BBITIOJIHATH YIIPAXXHEHHUS 0 IPOMJAECHHON TEME.

KoHTposibHbIE pabOTHl AAIOTCS AJI1 MPOBEPKU 3HAHUM M YMEHUN 00ydYaroluxcs,
MOJIyYEHHBIX B pe3yJIbTaTe U3yueHus pazjena. MoxeT 3aHMMAaTh 4acTh yYeOHOTO 3aHATHUS
C pa300poM MpaBUIIBLHBIX PEIICHUN Ha CJIEAYIOIIEM 3aHATUH.

Texymuit KOHTPOJIb TPAAULIMOHHO CIYXHUT OCHOBHBIM CPEJICTBOM OOECIeUEHUs B
y4eOHOM Tpolecce «oOpaTHOM CBSI3W» MEXKAY NpernojaBaTesieM M O00y4arolIuMcs,
HEOOXOAMMOW JII CTUMYJIUPOBAHHUS pPaObOThl 0OYyYarONUIUXCS W COBEPIIICHCTBOBAHUS
METOJIMKH MpenoaBaHus y4eOHbIX AUCIUILINH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumivHe ompesienceHbl B BUIC
KOHTPOJIbHOM (ITPOBEPOYHOM) pabOTHI WM OJaHKOBOTO TECTHUPOBAHUS TMOCJE U3YyUYCHUS
pasziena WIM HECKOJbKMX TEMAaTUYeCKH OJM3KUX pa3lieJioB MO JucuuIuinHe. Bcero
npennonaraercs nposectd 2 PKT B nepsom cemectpe u 5 PKT Bo BTOpoM cemecTpe.
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Tembl PKT

1 cemecTp
PKT Nel KontponpsHhas pabota «ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA3OBAHMS.
[TocnenoBaTenIbHOCTU
PKT Ne2 KontponpsHas pabora «CreneHnas u gorapudmuueckas GyHKIAN
PKT Ne3 KontponbHas pabGota «lIpsMble UM TIJIOCKOCTH B HIPOCTPAHCTBE.
Koopaunate! u BEKTOpHD»

2 cemecTp

PKT Ne4 KontposbHas pabora « Tpuronomerpuueckue @ynkiuu. [IponsBonas.
UccnenoBanue GyHKIMU C TOMOIIBIO TPOU3BOIHOM
PKT NeS KontposbHast pabota «Tena u moBepXHOCTH BpaleHUsI.

[TepBooOpazHas»

PKT Ne6 KonrposbHas pabota «Q51eMEeHTb KOMOMHATOPUKH. BeposTHOCTh

coObITHs. CTaTUCTUYECKUE XAPAKTEPUCTUKHU CITyYaHHBIX BETUUMH

PKT Ne7 (MKP) UtoroBasi KOHTposbHas padoTa «OnpeaeuTeNd U MaTPUIIb.
Onepanyu HaJ KOMIUIEKCHBIMU YHCIIAMUY

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeH U MepOonpUsITUSsI
OK 01. Bribupars croco6sl | Tema 1.1, 1.2I1-0/c’, 1.3, 1.4 I1-o/c, 1.5I1- | TectupoBanue
pelteHust 3amau | 0/C, 1.6, 1.7. YcTHBIT onpoc
poQeCCUOHANTBLHOM Tempr 2.1 - 2.12, 2.13MT-o/c, 2.14. MaTtemaTH4ecKkuit
JEATEILHOCTH IIPUMEHUTEIHBHO Tempr3.1 - 3.4, 3.5I1-0/c, 3.6. JOUKTAHT
Temsr 4.1, 4.2, 4.311-o0/c, 4.4.
K pa3JIM9HBIM KOHTEKCTaM Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. [IpencraBnenue
Tewmsr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yJIbTaTOB

6.9 Il-o/c, 6.10.

IPAKTUYECKUX padoT

Temwr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15, 3ammra
7.16 H'O/C, 7.17. WHAUBUYATbHBIX
Tewmsr! 8.1, 8.2, 8.311-o/c, 8.4. MPOEKTOR

Teme1 9.1, 9.2 TT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

KonTponbHas padora

P10 T-o/c Brimonnenue
3aJaHnN
MIPOMEXKYTOYHOU
aTTecTanuu
OK 02. UcnonwszoBats | Tema 1.1, 1.211-0/c, 1.3, 1.4 [1-o/c, 1.511- | TectupoBanue
COBpeMEHHEIE CpesICTBA ToKcKa, | O/C, 1.6,1.7. VYcrHbll onpoc
AHAI3A Temer 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTuueckuii
U UHTEpIpeTalnuu HHPOpMaLnHy, Temer 3.1 - 3.4, 3.511-0/c, 3.6. JUKTAHT
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
n MHQOPMALKOKHBIC | Ty 5 1.5 455 TT-0/c, 5.6 -5.9. Tpencrapnenme
TCXHOIOrHA Temnr 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, PE3yIbTaTOB
1A BBIITIOJTHEHU A 3aga4 | 6.9 I1-o/c, 6.10. MIPaKTHYECCKUX pa60T
npodeccruoHaTbHON Temst 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 3amuTa
NeATEILHOCTH 7.16 TT-o/c, 7.17. WHUBUTy AIbHBIX
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOB

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.

KonTtponsHas padora
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P10 IT-o/c Brinonuenue
3aJaHui
IIPOMEKYTOUHOU
aTTeCTaIluu
OK 03. [Tnanuposare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, 1.5I1- | TectupoBanue
1 peanm3oBbiBaTh cobcTBenHoe | 0/C, 1.6, 1.7. VYcTHBIN onpoc
po(ecCHOHANTBEHOE Tempbi 2.1 -2.12, 2.1311-0/c, 2.14. MaTtemaTndeckuii
¥ JHYHOCTHOE  pa3BHTHE Tempr 3.1 - 3.4, 3.5-0/c, 3.6. JTUKTAHT
> | Temsl 4.1, 4.2, 4.311-0/c, 4.4.
PEIPUHIMATEIHCKY IO Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. [IpencraBnenue
ACATCIBHOCTE Tewmsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yIpTaToOB
B IpodeccuoHanbHOl cdepe, | 6.9 IT1-o/c, 6.10. MPAKTHYECKUX PadoT
HCIIOIB30BaTh 3uanus | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 3amura
0 MpaBOoBOW W (HHUHAHCOBOM 7.16 T-o/c, 7.17. WHIMBHUIYaJIbHBIX
IPAMOTHOCTH B PasJIMYHBIX Temsr 8.1, 8.2, 8.311-0/c, 8.4. IIPOCKTOB
JKU3HEHHBIX CUTYyalUsAX Temnr 9.1, 9.2 Tl-0/c, 9.3, 9.4, KontponpHas pabora
9.5 IT-0/c, 9.6 - 9.9.
P10 TI-o/c Brimonnenue
3aJaHuM
IIPOMEKYTOYHOU
aTTeCTalluu
OK 04. OddextuBno | Tema 1.1, 1.2[T-o0/c, 1.3, 1.4 T1-o/c, 1.511- | Tlpencrasienue
B3aMMOJICHCTBOBATh o/c, 1.6, 1.7. pe3ybTaToB
U paboTraTh B  KOJUICKTHUBE Tempi 2.1 - 2.12, 2.1311-0/c, 2.14. MPAKTHYECKHUX padboT
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
1 KOMaH]Ie 3amura

Temrr 4.1, 4.2, 4.311-0/c, 4.4.

Temst 5.1-5.4, 5.5 II-o/c, 5.6 -5.9. MHAMBUAYaTBHEIX

Temerl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, HIPOCKTOB

6.9 I1-o/c, 6.10.

Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,

7.16 IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.311-0/c, 8.4.

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

9.5 IT-0/c, 9.6 - 9.9.

P10 [T-o/c
OK 05. Ocymectasats yctayto | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, 1.5I1- | TectupoBanue
¥ IMCBMEHHYI0 KoMMyHHKarmo | 0/C, 1.6, 1.7. VYeTHBII onpoc
Ha ToCynapcTBeHHOM si3pike | LeMBI2.1-2.12,2.13M-0/c, 2.14. MartemaTnaeckuii
Pocemiickoit Denepatn Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTaHT

. | Temnr 4.1, 4.2, 4.311-o/c, 4.4.

c y4eToM 0COOEHHOCTEH | embt 5.1-5.4, 5.5 TT-0/C, 5.6 -5.9, [IpencraBnenue
COLIMANBHOTO M KyJIbTYPHOIO | Templ 6.1- 6.4;, 6.511-0/C, 6.6 - 6.8, pe3yNbTaToOB

KOHTCKCTa

6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Temer 8.1, 8.2, 8.3I1-o0/c, 8.4.

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

9.5 IT-o/c, 9.6 - 9.9.

P10 IT-o/c

MPAKTHYECKUX padoT
3ammura
WHIMBUTYaTbHBIX
MPOEKTOB
KoHnTtponbHas pabota
Bremonaenue
3aJaHuH
IIPOMEKYTOUHOU
aTTecTaluu

OK 06.

IIposiBiATH

Tema 1.1, 1.2IT-0/c, 1.3, 1.4 IT-o/c, 1.511-
o/c,1.6,1.7.

YceTHBIT onpoc
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IPAKIaHCKO-ITATPUOTUYECKYIO Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. IIpencrasinenue
MO3MIUIO,  JEeMOHCTPUPOBATH | 1CMbI 3.1-3.4,3.51I-0/c, 3.6. pe3yabTaToB
OCO3HAHHOE nosexerne | LeMbl 4.1, 4.2, 4.311-0/c, 4.4. IPaKTUYECKUX PaboT
HA  OCHOBE TPATHMIMOHHHIX Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. Sammra
N Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
poccHuiicKux JIYXOBHO- | ¢ o I70/c. 6.10. WHIMBUTyJTbHBIX
HPaBCTBEHHBIX LEHHOCTeH, | Tempr 7.1- 7.7, 7.8 M-o/c, 7.9 - 7.15, MIPOEKTOB
B TOM 4ucie ¢ yderom | 7.16 II-o/c, 7.17. Brinonnenue
rapMOHH3aIUN Temnr 8.1, 8.2, 8.311-0/c, 8.4. 3aJaHui
MEKHAI[MOHAJIbHBIX Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4, MIPOMEKYTOUHOMN
u MEKPETUTHO3HBIX 9.5 II-0/c, 9.6 - 9.9. aTTecTaluu
OTHOILICHHUH, [IPUMEHATh P10 TI-o/c
CTaH/IapPTHI
AHTUKOPPYIIIUOHHOTO
MOBE/ICHUS
OK 07. CopetictBoBath | Tema 1.1, 1.211-0/c, 1.3, 1.4 IT-o/c, 1.511- | TectupoBanue
COXPAaHEHHUIO okpyxaromeii | 0/C, 1.6, 1.7. YcTHBIN onpoc
cpenbl, pecypcochepesenuto, | LeMbl 2.1 -2.12, 2.131T-o/c, 2.14. MaTtemaTnyeckuii
T SHAHMS Temer 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
00 U3MEHEHUHU KIMMATA, | 7oyt 5154, 5.5 [1-0/C, 5.6 -5.9, [IpencraBinenue
TIPUHITAITBI OEpeIITHBOTO | Tempr 6.1- 6.4, 6.5TT-0/C, 6.6 - 6.8, pe3yabTaToOB
MIPOU3BOJICTBA, spdextuBHO | 6.9 [T-0/C, 6.10. MpaKTUYECKUX padboT
JICHCTBOBATh Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 3amura
B UPE3BBIYAIHBIX CUTYyAIHIX 7.16 IT-o/c, 7.17. WHIMBHUIYaJIbHBIX
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOR
Temsr 9.1, 9.2 T1-o/c, 9.3, 9.4, KoHTpostbHas paGoTa
9.5 IT-o/c, 9.6 - 9.9.
P10 T-o/c Brinonnenue
3aIaHU I
IIPOMEKYTOUHON
aTTecTaluu
K 1.1. PaccunteiBates | [1-0/c TectupoBanue
MOKa3aTelH MIPOEKTOB VYcerHbIl onpoc
OIOKETOB OTOIKETHOM MaremaTtuueckui
CHUCTEMBI Poccutickoit JUKTaHT
®denepaunn [IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amura
WHMBUIYaJIbHBIX
MPOEKTOB
KonTpomnpHas pabota
Brimonnenue
3aJaHui
MPOMEKYTOUHOMN
aTTecTaluu
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4.2 POPMA HPOME)KYTO‘II—[OPI ATTECTAIIMU CTYJIEHTOB
11O YYEBHOU JUCHUIIJIMHE

MeTOIll/IKa MpoBE€ACHUSA 3a14€Ta C OHeHKOﬁ H IK3aMcEHa. HpI/lMele:.Ie BOIIPOCHI
H 3aJaHUA K 3a4Y€Ty C ouemcoii H 3K3aMCEHY. KpHTepI/Il/I OIICHKH 3HAHUH B paMKax
3avdera ¢ OHeHKOﬁ H JK3aMcHa.

dopma IPOMEKYTOYHOM aTTECTALMM.
MeToauka nMpoBeIeHUs 3a4eTa ¢ OLeHKOMN

®opMBbl IPOMEKYTOUHOM aTTECTALMU [0 MAaTEMAaTHKE, YCTAHOBJIEHHAas pabodyum
y4eOHBIM IUIAHOM, - 3auem C OYeHKOU - CAAETCA Ha MEPBOM Kypce B KOHIIE IEPBOIO
ceMecrpa.

B cootBercTBHM ¢ AeicTByromUM B llonoxkeHnem o TEKymeM KOHTPOJIE 3HAHUW U
MIPOMEKYTOUHOM aTTectanuu ooyvaromuxcs ¢pakynprera CI1O B Kypckom 'AY cryzaeHT,
BBINIOJIHUBIIMIA BCE€ PYOEKHBIE KOHTPOJIbHBIE TOYKM Ha «4» U «5», MOXKET ObITh
0CBOOO0K/IEH OT C/IaYy 3a4€eTa C OLIEHKOM. EMy IpocTaBiisieTcst UTOroBasi OlieHKa Ha OCHOBE
pE3yIbTATOB, MOTYUYEHHBIX HA PYOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exubie konTpoabHbie Toukd (PKT) no yueOHON NUCIUTIIIMHE ONIPE/IETICHbI B BUJIE
JBYX KOHTPOJIbHBIX pa0boT B 1 ceMecTpe U MATH KOHTPOJIBHBIX pabOT BO 2 CEMECTpE.

Ecnu cTyieHT He BBINOJIHSIET 33JJaHUs B paMKax pyOeKHOTO KOHTPOJIS Ha «XOPOILIO)
U «OTJIIMYHO», TO NPOXOIUT MPOMEKYTOUHYIO ATTECTAlMI0 B TPAJULUOHHON (opMe.
3auem c oyenkou TIPEANOJAracT OTBET CTYJIEHTAa HAa OJUH TEOPETHUYECKUH BOMNPOC H
BBIIIOJTHEHUE MPAKTUYECKOTO 3aiaHus (pelieHue 3aqauu). 3adeT MPOBOIUTCS Ha
IIOCJIEIHEM 3aHATUH, B COOTBETCTBUU C pacnucaHueM. Ha moaAroToBky K OTBETY CTYAEHTY
naercs He 6osee 30 MuHyT. Jlasnee — OIMH CTYJEHT OTBEYAET, OCTaIbHbIE TOTOBSITCS.

IIpumepHbIe BONPOCHI M 3aJaHUA K 324eTy ¢ OLEHKOM
(OK 01-OK 07, IIK 1.1)

1 cemecTp

Axcuomsl crepeoMmeTpui. [locTpoeHne MI0CKOCTH MO MPSMOM U TOYKE BHE €€.

[TocTpoeHune MIOCKOCTH O TPEM TOUKaM, HE JIEKAIIUM Ha OJTHOU MPSIMOI.

B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsiMol U INIOCKOCTH B ITPOCTPAHCTBE.

[TapannenpsHOCTH NPsAMON U TIOCKOCTH. [IpHu3HaK mapamieabHOCTH MPSAMON U TUIOCKOCTH.

[TapannensHOCTH MIIOCKOCTEN. [IpU3HAK MapaIeTbHOCTH TIOCKOCTEH.

[TapamnensHOCTB TUIOCKOCTEN. CBOMCTBA MapAJIIENBbHBIX IIIOCKOCTEM.

[lepnennukynspuble npsimbie. CBONCTBA NEPIIEHANKYISIPHBIX MPSIMBbIX.

[lepnieHIUKyYISPHOCTD NPSAMON U IIIOCKOCTH. [IpH3HaK NepneHIMKyISIPHOCTH IPSIMOU U

IIJIOCKOCTH.

10. TeopeMsl CBS3M MEXy MApaLIEIbHOCTHIO MPSIMBIX M UX MEPIEHIUKYIISIPHOCTHIO K
IIJIOCKOCTH.

11. Teopema o Tpex NEepIEHIUKYIIIPaAX.

12. IleprieHANKYIAP U HAKIOHHAS. YTOJ MEXAY MPSMON U IIIOCKOCTBIO.

13. JIByrpannsii yroj. JINHEHHBINH yTroa ABYTPaHHOTO yIJIa.

14. TlepnieHAUKYJISIPHOCTH TUIOCKOCTEH. [Ipru3HaK MepHeHANKYISIPHOCTH TIIIOCKOCTEH.

CoNoOR~wWNE

Kpurtepuu olieHKH 3HAHUA B pAMKAaX 3a4€Ta ¢ OLeHKOI.
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[Ipu BbICTaBIEHMM OIIEHKM IO 3a4€Ty C OILICHKOHM MpenojaaBaTellb PYKOBOJCTBYETCS
CHEAYIOUUMU KPUTEPUSIMU:

5 (omauuyno) - CTYJIEHT TOKa3bIBA€T I’IyOOKHE OCO3HAHHBIC 3HAHUS MO OCBEIIAEMOMY
BOIIPOCY, CBOOOJHO TMPUMEHSET €ro JUisl PEeIICHHS MNPAKTUYECKUX 3a7ad, BIaJieeT
OCHOBHBIMU TOHATHUSIMH, TEPMHUHOJOTHEMN; OTBET IOJHBIA, HOKA3aTEIIbHbIN, YETKHM,
IPAMOTHBIMN.

4 (xopouto) - CTyZICHT TTOKa3bIBACT ITyOOKOE 1 TIOJTHOE YCBOCHHUE COEPKaHUS MaTepHaia,
yMEeT TNpPaBWIbHO U JOKa3aTelIbHO u3JlaraTh NPOrpaMMHBIA Marepuain, 0e3
3aTpyJAHEHUM OTBEYaeT Ha TIOCTaBJCHHbIE BOMPOCHL. Jlomyckaer oOTAeNbHbIC
HE3HAYUTEIbHbIE HETOYHOCTU B (POPME U CTHIIE OTBETA.

3 (vooenemeopumenvHo) - CTYACHT TIOHUMAeT OCHOBHOE COJIEp)KaHHE Y4YeOHOU
IpOrpaMMbl, YMEET IMOKa3bIBaTh MPAKTUYECKOE MPUMEHEHUE MOJYYCHHBIX 3HAHHIA.
Bmecte ¢ TeM [omyckaeT OT/AENbHbIE OIIMOKH, HETOYHOCTH B COJEPKAaHUU M
0hOpMIICHUHU OTBETA, KOTOPHIE€ UCIPABIISIET TOJIBKO € MMOMOIIIBIO MpemnoaBatess. OTBET
HE SBJISIETCS IOCTATOYHO MOCIE0BATEIbHBIM, JJOKA3aTEIbHBIM U TPAMOTHBIM.

2 (neyoosnemeopumenbHo) - CTYJIIGHT HMEET CYIIECTBEHHBIE MNpPOOEIbl B 3HAHUSX,
JOMyCKaeT OIIMUOKH, HE BBIACISIET TIJIABHOTO, CYIIECTBEHHOTO B oOTBeTe. OTBET
MMOBEPXHOCTHBIH, 0€3/10Ka3aTEIbHbIN, OMYCKAIOTCS PEUEBbIC OIIUOKHU.

MeTtoauka nposeaeHus 3k3ameHa. [llpumepHbie BOIPOCHI M 3aJaHUA K IK3aMEHY.
Kpurepuu oueHKH 3HAaHUH B paMKax 3Kk3amMeHa. @opma NpoMeKyTOYHOM
arrecTauuu

MeToauka IMMPOBECJACHUA IK3aMEHA

®opMbI TPOMEKYTOYHOM aTTECTAl[MU MO MaTeMATHUKE, YCTAHOBJIEHHAs pabouyuM
y4eOHBIM IUTAHOM, - 9K3aMeH - CIAETCs Ha TIEPBOM Kypce B KOHIIE BTOPOTO CEMECTpA.

B cootBercTBHM ¢ AeiicTByromuM B llonoxkeHnem o TEKymeM KOHTPOJIE 3HAHUW U
MIPOMEKYTOUHOM aTTectanmu ooyyaromuxcs ¢pakynprera CI1O B Kypckom 'AY cryzaeHT,
BBINIOJIHUBIIUNA BCE pPYyOEKHBbIE KOHTPOJbHBIE TOYKHM Ha «4» U «5», MOXKET ObITh
OCBOOOKIEH OT caauM 3K3aMeHa. EMy mpocraBisieTcs MTOrOBasi OILEHKAa Ha OCHOBE
PE3yIbTATOB, MOTYUYEHHBIX HA PYOEKHBIX KOHTPOJIBHBIX TOUKAX.

Py6exunie kontposbabie Touku (PKT) mo mucnuriuHe ompeneseHbl B BUIE JIBYX
KOHTPOJIBHBIX pabOT WJIM TECTUPOBaHUSA B 1 cemecTpe M MATh KOHTPOJBHBIX pabOT WK
TECTUPOBAHHUS BO 2 CEMECTPE.

Ecnu cTyieHT He BBINOJIHSIET 33JJaHUs B paMKax pyOeKHOTO KOHTPOJIS Ha «XOPOIIIO)
U «OTJIMYHO», TO MPOXOJUT MPOMEXKYTOUHYIO aTTECTAlMI0 B TPAaJUMLIUMOHHON (opMme.
IK3amen TPEAIONaracT OTBET CTYJEHTAa Ha 2 BONPOCAa M PEIICHUE 3aJayd. DK3aMEH
IIPOBOJIMTCS B YCTAHOBJIEHHOE PACIIMCAHUEM BpEMs dK3aMEHALIMOHHON Henenn. Bo Bpems
IPOBEJICHUSI K3aMEHa B ay IUTOPUH OJJHOBPEMEHHO MPUCYTCTBYET HE OoJiee 5 CTYIEHTOB.
Ha nmoaroTtoBky k otBeTy naercsi He Oosee 40 munHyT. Jlasiee — OIMH CTYy/JEHT OTBEYAET,
OCTaJIbHBIE TOTOBATCS.

IIpumepHBbIe BOMPOCHI K IK3aMeHY
(OK 01-OK 07, MK 1.1)
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45,
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47.
48.
49.
50.
51.
52.
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55.

[enbie uncna.
PanyonanbHble yucia.
HppanuoHanpHble YKCiIa.
KoMIuiekcHsle yucina.
Kopens cTenenun N > 1 1 ero cBOMCTBA.
[TonsiTve 0 cTeneHu ¢ MPOU3BOJIbHBIM NOKa3aTeneM. CBoiCTBa cTeneHel.
[TonsTue norapudma uncnaa. CoiicTBa JorapupmoB. JlecATUUHBIC U HATYpaJIbHbIE JIOTapU(MBI.
Jlorapugm npousBeaeHNs ABYX MMOJIOKUTEIBHBIX YHCeN (C TI0OKa3aTeILCTBOM).
Jlorapugm 4acTHOro JBYX MOJIOXKUTEJIBHBIX YUCE (C J0Ka3aTEIIbCTBOM).
Jlorapugm cTeneny NoJ0KHUTEIBHOTO YUCIa (C JOKA3aTEIbCTBOM).
®opmyiibl Tpeodpa3zoBaHKs CYMMBI U pa3HOCTU CUHYCOB B IIPOU3BE/ICHUE.
®opMyJibl IPpeoOPa30BaHUsI CyMMbI U Pa3HOCTH KOCUHYCOB B IIPOU3BECHUE.
®opmyiibl Tpeodpa3zoBaHus CYMMBI U pa3HOCTH TAHI'€HCOB, CYMMBI U Pa3HOCTU KOTAHT'€HCOB.
IIpocreiimine TPUrOHOMETPUYECKUE YPABHEHUS.
[TpocTeiime TPUroHOMETPUUECKNE HEPABEHCTBA.
ApKCUHYC, apKKOCUHYC, apKTAaHI€HC YUCIIA.
OOpatrHble TPUTOHOMETPUUYECKHE (DYHKIMH.
Uucnosas ¢pyakius. CriocoOs! 3ananust pyHkmun. O0IacTh onpeneacHus QyHKIHH.
OcHoBHBIE CBONCTBA (PyHKIUH (MOHOTOHHOCTb, YETHOCTh M HEYETHOCTH ).
OO6parHble QyHKINH U X TPaUKH.
CrenenHas QyHKIUS.
CoiicTBa u rpaduk QyHKIHU ¥ = SINX.
CaoticTBa u rpaduk GyHKIUH ) - COSX.
CgoiictBa u rpaduk QpyHKIHH ¥y =tgX .
CsaoticTBa u rpaduk GyHKIMHU y = CIgX .
CaolicTBa U rpauK Moka3zaTeJbHON (QYHKIUH.
CgoiicTBa u rpaduk JorapupmMuuecKoi QyHKIHH.
[TpeoOpazoBanus rpauKoB.
PanmonaneHble ypaBHEHUS U HEPABEHCTBA.
[TokxazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA.
CucreMsl ypaBHeHHIA. MeTozbl peleHus.
CucreMbl HEpaBEHCTB.
[Tpupamenne GpyHKIMHU, IPUPAIIEHUE apTyMEHTA, FEOMETPHUUECKUI CMBICI.
ITponsBoHass. MexaHM4ECKUI U TEOMETPUYECKUIN CMBICII TPOU3BOIHOM.
[TponsBogHast CyMMBI, TPOU3BEAECHHUS, YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.
[Tpon3BoHas CIOKHON (PYHKIINH.
Haubonbiiee u HauMeHblee 3Ha4eHUs QyHKIUU.
Huddepenuman pynkmuu. Ero reomerpruueckuii cMbIci.
[TepBooOpaznas. UuTerpain. Ero reomerprueckuii CMbICI.
CBolicTBa HEOIIPEIETIEHHOIO HHTETpaa.
OrnpeneneHHbI HHTErpall, €0 TEOMETPUUYECKUNA CMBICII.
®opmyna HeroTona-JIebHumna.
CaolicTBa onpeeeHHOro HHTEerpasa.
Brlunciienue onpeneneHHoro HHTerpana.
[TprMeHeHue ornpeesIeHHOr0 HHTErpala Py BBIYMCICHUHN TUIOMAAEH TNIOCKUX QUryp.
IlepecTaHOBKH, pa3MeLIEHUS, COUYETAHHUS.
brrom HeroToHa.
Buabl coObITHA.
BepositHocTh. CBOMCTBa BEPOSITHOCTH.
TeopeMsl CIIOKEHUsI U YMHOKEHNS BEPOATHOCTEH.
JuckpeTHas ciiyyaliHasi BETMYMHA.
['enepanbHas COBOKYIHOCTb U BBIOOpKA.

41



56.
57.
58.
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

1.
2.

3.

10

11

. Beruucnure: sinl%ﬂ; cos(405° ); tg(—%); ctg(5ﬂj.

. Boruucsure: a) 5arccos%+3arcsin(— g} 0) sin[4arcco{— %J—Zarctg? :

[Tousitue Muororpannuka. [Ipusma. [Ipsimast v npaBuiIbHas NpU3Ma.
[Tapayienenunen, ero CBOMCTBA.

[Ipsmoii 1 TPAMOYTOJBHBIN MapaAIICICIUIICI.
O0bem napasenenumnesaa.

O06beM pU3MBI.

IToBEpXHOCTB MPU3MBI.

[ToBepxHOCTH MapasuieIeHUNeaa.

[Tupamuya. CBoiicTBa ceueHUS] MUPAMUIBIL.
O0BeM nTupamMubl.

IToBepXHOCTH MUPAMU/IBI.

O0beM 1 TOBEpXHOCTh MPABUILHOM MUPaAMU/IBI.
Hununanap. Cedyenne MUIMHAPA IIIOCKOCTSMM.
O06beM U TIoNIa/1b MOBEPXHOCTH IHJIMHAPA.
Konyc, ceueHne KoHyca MI0CKOCTSIMHU.
O0beM U TIoNIalb MTOBEPXHOCTH KOHYCA.
Cdepa, map, kacarenbHas NIOCKOCTb K cdepe.
OO6bem mapa.

[Tnomane chepsr.

[TonsiTre BekTOpa.

Onepauuu HajJ BEKTOpaMH.

CkanspHoe Mpou3BeIeHNE BEKTOPOB.

IIpuMepHbIe 3a71a4M K IK3aMEHY
(OK 01-OK 07, IIK 1.1)

Bemaucnure: 23-5- 343% .

Pemmre HepaBeHCTBO: _2A-bx <0.
(x+3)(x-9)

HalinnTe 3Hayenue BeipakeHns 5—1log, (34 )

4

. Pemmnre ypaBHeHue: 23 COS; -3=0.

. Beruucnure: tg2x, ecom tgx = %

g

. [octpoiite rpadpuk pyHkumn y =2sin3x.

. Pemure ypaBHenue: a) 6sin’ x+5cosx—7 =0;

3
Cosx < 7,
. Pemmre cucteMy HepaBeHCTB:
1
COSX > ——;
2
. JlokaxuTte TOXXAECTRO:
1+2cosx+cos2x ctg’ X, 6) sin2x —sin3x +smn4x ~ 1g3x
1+cos2x—2cosx 2’ cos2x —cos3x +cosdx )
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12. Pemmre ypaBHEHHE k? —2k+5=0
13. Byger mu uucno z = 1 + i kopHeM ypaBHeHus z% — 2i = 0
14. Yopocture  (2+i)-(1-2i) +3i
2 2
15. Berauciure: a) lim w; 6) lim w .
n->=3n° +6n+12 x>3 X —3X

16. Tlonb3ysick npaBuiamu ¥ Gopmynamu quddepeHpoBaHs, HAUANUTE

MPOU3BOIHYIO (PYHKIIUHU:

3

a) yzg —2x? +4x-5; 6) y=\/§+sin§+x2tg2x; 6) yzl—cosx

1+sinx

17. Uccnenytite pyHKIUIO Y = Ha MOHOTOHHOCTb M SKCTPEMYMBI.

18. Ioctpoiite rpaduk yrkmun Y = 3x° — x>,
o 1, 3.,
19. Halinute HauMeHbIlee U HauOoIbIee 3HaYeHUSI QYHKIUH Y = 3 X® — 3 X“+1

na otpeske [-1; 1.

20. B nonykpyr paauyca 6 cM BOUCaH NpAMOYTrojbHUK. YeMy paBHa ero HauOoJblIast MI0mas?

21. Pemmre ypauenne C7> +2x=9.

22. Ha sk3amene 60 6muneToB. AHapeit He BEIyuri 3 U3 HUX. HallTh BEpOSTHOCTH TOTO, YTO My
MIOTIaJIeTCsl BBIyUEHHBIH OMIIeT.

23. Mopa BapuanuonHoro psaa 1, 2, 2, 4, 6, 7, 8 paBHa

24. U3 cnoBa «MakCUMyM» Clly4yailHbIM 00pa3oM BblOpaHa ojHa OykBa. KakoBa BEpOSITHOCTb TOTO, UTO
OyzneTt BbIOpaHa OykBa, KOTOpasi BCTPEYAETCSI B 3TOM CJIOBE TOJIBKO OAMH pa3?

25. BeposTHOCTb nosiBiieHUs cOObITHSA A 13 10 HE3aBUCUMBIX UCTIBITAHUH, TPOBOIUMBIX 110 CXEME
bepuymu, pasua 0,7. Haliqute aucnepcuro ynciia MosBIEHUN 3TOTO COOBITHS.

26. CTyeHTHI MOJYYHIIH CIEAYIONINE OIIEHKH Ha DK3aMEHE 110 MaTeMaTHKe:
(413]3[4]a[3[3]5[4[4]5[5[3]3[4[2]4[3[3]5]

OnpenenuTs MPOLEHTHYIO YaCTOTY OLEHKHU «4»
27.
B tabnuie npuBeneHbl H3MepEeHUs OTKIIOHEHUH pa3mepa Aetaineit ot ctannapra. [loctpouts
TUCTOIPaMMYy YacTOT.

TPAHUITBI 7-9 9-11 11-13 13-15 15-17
OTKJIOHEHHH

YHCII0 5 23 41 20 11
JeTajei

32. OcnoBanuem nupamugsl MABCD sBasiercs kBaapat ABCD, pe6po MD nepnenaukyasipHo K

iockoctu ocHoBanusi, AD=DM=a. HaiinuTe ruomaas MOBEepXHOCTH MUPAMUIBL.

33. B mpaBuibHO# TpeyroiapHOM nupaMuae 00KOBBIE pedpa HAKJIOHEHBI K OCHOBAHUIO O] yTiioM 60,

mmHa 0okoBoro pedpa 8 cm . Haiftu oObeM mupamubL.

34. B xoHyce yepe3 ero BepIIrHY Mo yIiIoM W K IIJIOCKOCTA OCHOBaHUSA MPOBEJICHA MIIOCKOCTb,

OTCEKAIOIIas OT OKPY>KHOCTH yTy B 2W. Pagnyc ocHoBaHus koHyca paBeH R. Halinure oOpem KoHyca.

35. lnaMeTp 11apa paBeH BbICOTE KOHYCa, 00pa3yrolas KOTOpPOro COCTABISIET C MJIOCKOCThIO OCHOBAHMS

yron 60. HaiinuTte oTHOImEHEe 0ObMOB KOHYCa U 11apa.

36. O6peM UIMHAPA paBeH 9611, MI0IaIbF OCEBOTO ceUeHUS 48, HalAuTe MIomanb cQepsl , ONMUCAHHON

OKOJIO LIMJIMHJIpA.

37. B npaBunbHOM YeThipexyroibHoi upamuae MABC/I cropoHa ocHOBaHUs paBHa 6, 00KOBOe pedpo — 5.
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Hatigure:

1) momank 6OKOBOI MOBEPXHOCTH MUPAMUIBI

2) 00beM TUpaMUIbI

3) yron HakjoHa OOKOBO IpaHu K MJIOCKOCTH OCHOBaHHS

4) ckamsipHOe Tipou3BenieHne BeKTopoB (AlI+AB)XxAM

5) momaab ONMCAHHON OKOJIO MUPaMUABI chepsl

6) yroa mexay B/ u miockoctpio JIMC

38.3aBoj oTnpaBui B hepMepckoe xo3s1cTBo 60 meraneit 1 TpakTopoB. CpeqHee YUCiIo AeTalei,
MOBPEXKICHHBIX IIPHU TpaHCIOpTUPOBKE, cocTaiseT 0,08 %. Haiitu BepoaTHOCTB TOTO, uTO U3 60 neraneit
OyzeT MOBPEXACHO 10 KpaitHel mepe 2.

39.B HekoTopoit MmecTHOCTH U3 KaxAbIx 100 MmyxunH 40 UMEIOT TUTIJIOM MEXaHHUKa CEJIbCKOTO X035HCTBA.
Haiitu BepostHOCTB TOTO, 4TO M3 300 Myx)urH 100 UMEIOT TUIIOM MEXAHUKA CEIbCKOr0 X035AHCTBA.

Kpurepuu oueHKkH 3HaHUI B paMKax IK3aMeHa.

[Ipu BBICTABIICHWHM OIICHKH TIPEMOAABaTENh PYKOBOJCTBYETCS CICAYIOIIAMU
KPUTEPHUSIMHU:

5 (omauunmo) - CTYIEHT TIOKa3bIBa€T TJyOOKHME OCO3HAHHBIC 3HAHUS MO
OCBEIIAEMOMY BOTIPOCY, BIAJCET OCHOBHBIMH MOHSATHSMHU, TEPMUHOJIOTHEH; OMEpUpPyET
KOHKPETHBIMU 3HAHWSIMU M YMCHHUSIMH 110 MAaT€MaTHKE, OTBET IMOJHBINA, JOKA3aTeIbHBIMH,
YETKUW, TPaMOTHBIA (BO3MOXXHA OJHA HETOYHOCTh, ONMHCKA, KOTOpas HE SBISCTCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHHS Y4eOHOTO MaTepuana).

4 (xopowo) - CTyIEHT TOKa3bIBaeT IiIyOOKOE U TOJHOE YCBOCHHE COJCpKAHUS
MaTepuaiia, YMEHUE MPABWJIBHO M JO0Ka3aTeJIbHO H3JIaraTh MPOTPAMMHBIM MaTepHall.
JlommyckaeT OT/eNbHbIC He3HAUNTEIbHBIE HETOYHOCTH B (JOPME U CTUJIE OTBETA.

3 (yoosremeopumenvbHo) - CTyACHT TOHHMMAeT OCHOBHOE COJACpKaHHE ydeOHOM
IpPOrpaMMbl, YMEET TOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJYyUYECHHbIX 3HAHUU.
BwmecTe ¢ TeM onyckaeT OTAeNbHbIE OIIMOKH, HETOYHOCTH B COICPKAHUU U 0(OPMIICHUN
OTBETa; OTBET HEJIOCTATOYHO MOCJIEIOBATEINICH, IOKA3aTeJIeH U TPaMOTEH.

2 (HeyoosenemeopumenbHo) - CTYJIGHT UMEET CYIIECTBEHHbIC MPOOEbl B 3HAHUSIX,
JOMyCKaeT OIMMOKH, HE BBIACIACT TJABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3/10Ka3aTEIbHBIN, JOITYCKAIOTCS PEUEBBIC OMNOKH.
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4.3 OCOBEHHOCTH PEAJIM3AIIMU YYEBHOM JUCHUILIUHBI
«MATEMATHUKA» 1JIs1 UTHBAJINAO0B U JINL C OT'PAHUYEHHBIMUA
BO3MOXHOCTSAMMU 3/10POBbs

[Tpu 0OyueHuu JuIl C OTpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbsI yUUTHIBAIOTCS UX
WHAUBUAyAIbHbIE  TMCUXO(U3MUECKHE  OCOOCHHOCTH. OOyueHne  WHBAJIHIOB
OCYLIECTBIISIETCS TAK)KE B COOTBETCTBUM C MHAMBUYyAIIbHOW IPOrpaMMoOil peaduuTanuu
WHBAIM/A (MY HAJTUYHH).

JIig un ¢ HapyIIeHWeM ciIyXa BO3MOXKHO IIPE0CTaBIeHUE YUeOHON HH(pOpMauu
B BHU3yaJIbHOM (opme (KpaTKuil KOHCHEKT JEKUMH; TEKCThl 3aJaHWil, Halle4yaTaHHbIE
YBEJIMYEHHBIM MIPpU(PTOM), Ha ayAUTOPHBIX 3AHATUAX JIOMYCKAETCA IPHUCYTCTBHUE
ACCHCTEHTA, a TAK)KE CYypAOINEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUMKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B MHCbMEHHOM (opme:
00y4aroluicsi MUCbMEHHO OTBEYAET Ha BOIIPOCHI, MMCbMEHHO BBINOJIHSIET IPAKTUYECKUE
3ananus. [Joknan (pedepar) Takke MOKET ObITh IPEJICTABIIEH B MUCbMEHHOU (hopme, npu
3TOM TpeOOBaHHUA K COJEPKAHHMIO OCTAlOTCS TEMHU K€, a TpeOOBaHUS K KadyeCTBY
U3JI0KEHUS MaTepHalia (MOHSITHOCTh, KAU€CTBO PEUH, B3aUMOJICHCTBHE C ayAUTOPUEH U T.
7.) 3aMEHSIIOTCSI Ha COOTBETCTBYIOIIME TPEOOBAHMSA, MPEIBABISEMBbIE K MHCHbMEHHBIM
pabotaM (kauecTBO O(OPMIICHHS TEKCTa U CIUCKA JIMTEPATyphl, TPAMOTHOCTb, HAJIMUHE
WJUTFOCTPALIMOHHBIX MATEPUAJIOB U T.1.).

[TpoMexyTouHass aTTecTanus Ui JUIl C HApYHICHUSIMH CIyXa TMPOBOJUTCS B
NUCHbMEHHON (QopMe, IPH 3TOM HCIOJB3YIOTCS OOlIMe KpuTepuu oueHuBaHus. Ilpu
HEOOXOAMMOCTH BpeMsl IMOATOTOBKM K OTBETY MOKET ObITh yBeiauueHo. Jus aui ¢
HapyIICHUEM 3pEHUS JIOIyCKaeTcs ayauaibHOe MPelOCTaBlIeHue HHPOPMAIUH, a TaKkKe
UCIIOJIb30BAaHUE HA ayAUTOPHBIX 3aHATHUSX 3BYKO3aIMMCHIBAIOIINX YCTPONUCTB (AMKTO(POHOB
u T.0.). Jomyckaercs mOpUCYTCTBHE Ha 3aHATHSAX acCUCTEHTa (IIOMOIIHHUKA),
OKa3pIBalOUIero OOydalomuMcs HEOOXOAMMYI0 TEXHHUYECKYI0 TOMOIIb. TeKyuuii
KOHTPOJIb YCIIEBAEMOCTU OCyIIeCTBisieTcss B ycTHOM (¢opme. Ilpu mnposenenun
MIPOMEXKYTOYHOM aTTeCTAIMH JIJIsl JIUI] C HAPYIICHUEM 3PSHHS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha YCTHOE COOECeI0BAHNE 110 BOIIPOCAM.

Jlis i ¢ orpaHUYEHHBIMHA BO3MOYKHOCTSIMU 370POBbBs, UMEIOMINX HAPYIICHUS
OTIOPHO-/IBUTATEIFHOTO ammapara, Ha ayJUTOPHBIX 3aHATUAX, a TAK)Ke TPU MPOBEICHUH
IpOLEIyp TEKYIIETro KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTeCTallii MOTYT ObITh
PEeNIOCTaBIEHbl HEOOXOAMMBIE TEXHMUYECKHE CpeACTBa (TIEPCOHAIBHBIM KOMIIBIOTED,
HOYTOYK WJIM JIPYTOM TaKeT); NOMyCKAeTCs MPUCYTCTBUE ACCUCTEHTa (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YYAIOMMMCS HEOOXOAUMYI0 TEXHUYECKYIO MOMOIh (3aHITh pabouee
MECTO, IEPEIBUTATHCS 110 Ay TUTOPUH, IPOYUTATH 3a/1aHne, OPOPMHUTH OTBET, OOIIATHCS C
MpenojaBaTesieM.
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