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1. ObLIAA XAPAKTEPUCTHKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHHUITJIMHBI «<MATEMATHUKA)

1.1.  Ob6aacTb npuMeHeHus1 padoyveil NPOrpaMmbl

O6meobpazoBaTenbHASL JTUCUUILINHA «MareMatuka» SIBJISIETCSA
00s3aTeIbHOM  YacThi0  OOIIe00pa3oBaTeIbHOrO0  IMKIa  00pa3oBaTeNbHOM
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mo cnemmansnoctu 40.02.04
Opucnpynennust peanuzyemMoil Ha ©0a3e OCHOBHOrO o0miero oOpa3oBaHUS.
Jucuurnnmnnaa «MartemaTtukay nzydaercs B 1 u 2 cemectpe nepsoro Kypcea. [Iporpamma
pa3zpaborana Ha ocHoBaHuu TpeboBanuit ®I'OC cpennero odiero oopazoBaHus ¢
y4eTOM MPO(ECCHOHATILHON HANIPABICHHOCTH MOJTYy4aeMOU CIIeIIMaIbHOCTH.

[Ipu ocBoenun creuuansuoct 40.02.04 FOpucnpyoenyus mareMatvka
n3zyuaercs B oobeme 122 gaca.

[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.

1.2. llesiu ¥ uIaHMpYeMble pe3yJabTaThl 0CBOCHHUS TUCIUILINHBI:

1.2.1. Heaun 4 3a1a9u TUCUMTILIHHDI:

Conepxanue MPOTPAMMBI 0011100 pa30BaTEIbHOM JTUCLUTIIAHBI
«Maremarvka» HampaBI€HO Ha JOCTHXKEHUE pPEe3yJbTaTOB €€ H3yYeHHs
B cootBercTBUM C TpeboBanuamMu PI'OC COO c¢ yyerom mnpodeccruoHambHOM
HarnpasiaeHHoctd @I'OC CIIO. IlpuoputeTHbIMH LEASIMU O0yUYEHUS MaTEMaTHKE
Ha 0a30BOM YPOBHE SBIISIOTCA

- (opmupoBaHMe LEHTPAJIbHBIX MATEMAaTUYECKUX TMOHIATHN (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢Gurypa, mepeMeHHasi, BEpPOSITHOCTb, (yHKIus),
00eCreurBaOIIUX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHMs 00yYarOIINXCS;

- MIOJIBEJICHUE O0YYarONIMXCcsl Ha JTOCTYITHOM JUISl HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTUKA U OKPY’KAIOIIEr0 MHUpPA, IOHUMAaHWE MAaTEMATHKU Kak
yacTH 001IEeH KyJIbTyphl YEIOBEUECTBA,

- Pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIBCKUX YMEHHW, KPUTUYHOCTH
MBIIICHUS, UHTEpeCa K U3YYCHUI0 MaTEMAaTHKH;

- (popmupoBaHue QyHKIMOHATIBHOW MaTeMaTHUYECKON IPaMOTHOCTH: YMEHHUS

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



pacino3HaBaTb MaTCMATHYCCKHUEC aCIICKThI B pC€AJIbHBIX ) KU3HCHHBIX CUTYAallHUAX U IIPpU
HN3Y4YCHUUN JAPYTIUX AUCLHUILIANH, ITPOABICHUA 3aBUCUMOCTEH U BaKOHOMepHOCTCﬁ,
(I)OpMy.HHpOBaTB HUX Ha A3BIKC MATCMAaTHUKHU U CO34aBaTb MaTCMAaTHYCCKUEC MOACIIN,
IIPUMCHATH OCBOCHHBIM MaTeMaTHUYECKUI araapar i pCHICHUA IPAKTUKO-
OPHUCHTUPOBAHHLIX 3ajgad, 3aJgad HpOCI)CCCI/IOHaJ'IBHOf/'I ACATCIBbHOCTH,
HHTCPIPCTUPOBATH U OLICHUBATD ITIOJIYYCHHBIC PC3YJIbTATHI.

OcBoenne kypca O «MATEMATHUKA» mnpeamnoJaraer pemieHue
CJIeAYIOIINX 32124

e [loHumaTh MaTeMaTUKy KaK YHHMBEPCAJIbHBIA $I3bIK HAyKH, Kak
CPEACTBO MOJCIIMPOBAHUS SIBIICHUI U TIPOLIECCOB;

e  Pa3BuBarh JIOrM4eCKOE MBIIIICHUE, TPOCTPAHCTBEHHOE BOOOPAKEHHE,
AITOPUTMUYECKYIO KYJIbTYPY, KPUTUYHOCTh MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM
JU1s1 Oyayien mpodeccuoHaabHON IeSITENbHOCTH, JIsl TPOIOKEHUS 00pa30BaHuUs
U caMO00Opa30BaHMS;

e BocnuteiBaTh CpeACTBAMM MATEMaTUKH  KYJbTYpy JUYHOCTH,
3HAKOMHTH C UCTOPUEN Pa3BUTHUS MATEMATUKH, SBOJIIOIIMEN MATEMATUUYECKUX UIEH.

B pe3yabTaTe 0CBOCHUS TUCUMILIMHBI 00y4YAIOIIUIICS J0/KEeH 3HATh.
* UITOPUTMBI PEILICHUS 3a]1ay;

* METOJIbI JOKA3aTEILCTB TEOPEM;

* 3HaYCHHE MaTEMATUKHU B MPO(HECCUOHAIBHOU IESITENHHOCTH;

* OCHOBHBIC MAaTEMaTUUYECKHUE METO/IbI PEIICHUS TPUKIIAIHBIX 3a]1a4.

B pe3yJsibTaTe 0cBOEHUSsI AUCUMIIMHBI 00y4aIOLIHIICS 10IKEH YMETh:

*BJIaJICTh METOJAaMHU JOKa3aTeJbCTB, aJrOPUTMaMU pelIeHUs 3ajay;
(dbopMyIIMpOBaTh OINpPENETICHUs], aKCHOMBI U TEOPEMbI, IPUMEHATh UX, IPOBOAUTH
J0Ka3aTeNbHbIE PACCYKICHUS B X0J1€ PELLICHUS 3a1ay;

* ONEepUpPOBATH MOHITUSIMM: CTENEHb YMCIA, Jorapudm Yucia; BIIOIHITH
BBIUMCJICHHE 3HAUY€HUH U TNpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSIMU WU
jorapudMamu, TpeoOpa3oBaHus IPOOHO-PANMOHATHLHBIX BEIPAKCHHUIA;

*ONEePUPOBAThH MOHSTUSIMHU: paloHajbHbIE, UppanoHaJbHbIE,
MOoKa3aTeNbHbIE, CTETIEHHBIC, Jorapu(MUIECKUE, TPUTOHOMETPUIECKIE YPaBHEHHSI
Y HEPaBEHCTBA, X CUCTEMBI,

*OTNEPUPOBATH MOHATUAMU: (DYHKIIMS, HEMPEepbIBHAS (PYHKIINS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeeICHHbBIN HHTETPaNT; HAXOAUTh TPOU3BOIHBIC JIEMEHTAPHBIX
GYHKIMH, WCMONB3Yys CIpaBOYHBICE MAaTEpHalbl, HCCIENOBAaThH B TPOCTEHINNX
ciydasx (PyHKIMM Ha MOHOTOHHOCTh, HAXOJWTh HAWOOJBIINE W HAWMEHBIIHE
3HaYeHUs QYHKIHUI; CTPOUTH TpadMKi MHOTOUWIEHOB C UCIOJIb30BAaHUEM armapara
MaTEeMaTHYECKOT0 aHalln3a; MPUMEHSITh MPOU3BOJHYIO IPU PEIICHUH 3a7ad Ha
JIBUKEHHE; pelIaTh MPAKTHKO-OPUEHTUPOBAHHBIE 3a7aud Ha HAWOOJIbLINE U
HaUMEHbIINE 3HAYEHHs], Ha HaX0XKJIEHUE MyTH, CKOPOCTH U YCKOPEHHS,

*ONEpUpPOBaTh MOHATUSMH: palMOHANbHasg (QYHKIUS, [OKa3aTelabHas
byHKIMS, cCTeneHHas PyHKIMs, Torapupmuaeckast GyHKIHUS, TPUTOHOMETPUUYECKHIE
byHkun, oOpaTHble (QYHKIHH, CTPOUTh TpaduKd U3YYEHHBIX (YHKIUH,



UCIIOJIb30BaTh IpaMKy NpU U3YyYEHUH MPOLIECCOB U 3aBUCHMOCTEN IPU PELIECHUU
3a/la4y U3 APYruX y4eOHBIX MPEAMETOB M 3a7ad U3 PEATbHOM >KU3HU; BBIPAXKaTh
dbopMyiaMu 3aBUCUMOCTH MEXKIY BETHUYNHAMU,;

* pemaTh TEKCTOBBIC 33]]a4M Pa3HbIX THITOB (B TOM YMCIIC HA MIPOIEHTHI, JOJIH
U YacTH, Ha JBIKEHHUE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa4l U3
o0nacTd ympaBieHHs JUYHBIMH M CEMEHHBIMH (DUHAHCAMHU); COCTaBJIAThH
BBIDAKEHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3aJayH,
UCCJIEI0BATh MTOJIyYEHHOE PEIICHUE U OLICHUBATh IIPABIONOI00HOCTh PE3YJIHTATOB;

*ONIEPUpPOBATh  MOHATUSMHU:  CpedHee  apu(PMETHUECKOoe,  MEJMaHa,
HauOonblllee M HAUMEHbILIEE 3HAYEHHUs, pa3Max, AUCIEPCHUs, CTaHJAPTHOE
OTKJIOHEHHE 4YMCJIOBOrO Habopa, YyMEHHE HU3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMaIlMIO, NPEICTaBICHHYI0 B Ta0iuLax, Ha Juarpammax, TIpadukax,
OTPaXKalOI[yl0 CBOWCTBA pPEAJIBHBIX IIPOLIECCOB M SIBJICHHUW; IPEACTABIATH
MH(OpPMAIMIO C TOMOLIBIO TAaONMI] U JUArpaMM: HCCIEAOBaThb CTATHUCTHYECKHE
JaHHBIE, B TOM YHCJE C NPUMEHEHUEM rpaUyecKUX METOAOB U 3JIEKTPOHHBIX
CPEIICTB;

* ONEpPUPOBATH MOHATUSAMH: CIyYalHBIA ONBIT W CIy4ailHOE COOBbITHE,
BEPOSITHOCTh CIYYallHOTO COOBITHS; BBIYUCIATH BEPOSITHOCTh C MCHOJb30BAHUEM
rpaUUYecKux METOAOB;, MPUMEHATh (QPOPMYJbl CIOXKEHUS UM YMHOXEHUS
BEpOSITHOCTEW, KOMOMHATOpHBbIE (akTel W (GOpMyJdbl MPU pEUICHUH 3a]1ad,
OLICHUBAaTh BEPOSATHOCTH PEAJNBHBIX COOBITUN; 3HAKOMCTBO CO CIIy4alHBIMH
BEJIMYMHAMH, TPUBOAUTH TMPUMEPHI MPOSIBICHUS 3aKOHa OOJBIIMX 4YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

* ONEpHUpPOBATh IOHATHUAMM: TOYKA, IpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JNBYI'PAaHHBI  YroJI,  CKpPELIMBAWOIIMECS  MpsAMbIE, MNapAJUICIBHOCTh U
NEPHEHANKYJIIPHOCT NPSIMBIX U IUIOCKOCTEHN, YTOJI MEKIY MPSMBIMU, YTOJI MEKIY
OpsMOM M TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTSIMH;
WCIOJIB30BaTh NP PEUICHUU 33Ja4 U3y4YeHHbIE (DaKThl U TEOPEMBI TIAHUMETPUH;
OLICHMBATh pa3Mepbl 00bEKTOB OKPYKAIOUIETO MUPA,

* OMEpUPOBAThH MOHATUSAMH: MHOTOTPAHHHUK, CEYEHWE MHOTOTpaHHUKA, KyO,
napajuienenune, npusma, nupamuaa, Gurypa u noBepXHOCTb BpaIllEeHUs], IIWIHH]ID,
KOHYC, 11ap, cepa, ceueHus: pUrypsl BpallleHUs, MIOCKOCTh, Kacatouascs cQepsl,
HWIMHAPA, KOHYyCa, IUIOMAAb IIOBEPXHOCTH MHUPAMMIBI, IPU3MBI, KOHYcCa,
MWINHAPA, TUTOaab cepbl, 00beM KyOa, MPSIMOYTOJBHOTO MapasuieNenuesa,
OUPaMUJIBI, TPU3MBI, [UIMHApPA, KOHYycCa, 1Iapa; M300paxxaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BpALIEHUS, HX CEUEHUS OT pPYKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB; pAaclno3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; PACIIO3HABATH IIPABUIIbHBIE MHOTOTPAHHUKH;

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

* BBIYMCIIATh N€OMETPUUECKHUE BEJIUYMHBI (JUIMHA, YroJl, IUIomaab, o0beM,
IUIONIA/(b TOBEPXHOCTH ), UCIIOJIb3YSl M3YUEHHbIE (POPMYJIBI U METO/IBI;

* ONepUpOBaThb IMOHATUSAMHU: MPSMOYTOJbHAasE CHCTEMa KOOpJMHAT,



KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHUE, YTOJI
MEXIy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCJIIO; HAXOIUTh
C TIOMOIIBI0 M3YYCHHBIX (OPMYJT KOOPAMHATHI CEPEIWHBI OTPE3Ka, PACCTOSHHE
MEXY JIByMsI TOUKAMH;

* BbIOMpaTh NOAXOMAIIMNA M3YYEHHBIM METOHA ISl pEIICHHS 3ajauH,
pacmo3HaBaTh MaTeMaTHIECKHe (PAKThl 1 MATEMATHUECKUE MOJICITH B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; MPUBOIAUTH MPUMEPHI MATEMaTHICCKUX
OTKPBITUHA POCCUUCKOW U MUPOBOW MAaTEMATUUYECKOW HAYKHU

* yMETb [IEPEHOCHUTH 3HAHUS B MO3HABATENBHYIO U MPAKTHUUECKYIO 001acTH

KU3HENEATEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTAThbl OCBOCHHS 0011e00pa30BaTeJbHOM
aucUIIHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHrEe TUCUUILIMHA UMEET ITpU GopMHUpoBaHuU U pazBuTur OK
u [IK. IIpu m3yuenun nucummuiiHbl «MaremMaTtnka» y CTyIAEHTOB (POPMUPYIOTCS
CJIEIyIOIIME KOMIIeTeHIIUM:

Kon HaumeHoBaHue pe3ybTaTa 00y4yeHus

Beibupate  cmocoObl  pemieHuss  3a7ad  Ipo¢eCCHOHAIbHOU
JeSITEJIbHOCTH MPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonb3oBaTh COBpEMEHHbIE CpEICTBA IIOWMCKA, aHalIM3a M
OK 02. | uaTepnperanu nHGOpMauu, ¥ HTHPOPMAITMOHHBIE TEXHOJIOTUU IS
BBITIOJTHEHMSI 33/1a4 PO ECCHOHATBHON ACSITEIbHOCTH

[InanupoBaTh M peanu30BbIBaTH COOCTBEHHOE MPOQPECCHOHAIBLHOE
U JUYHOCTHOE pa3BHUTHE, MPEANPUHUMATEIHCKYIO EATEIbHOCTh

OK 01.

OK03. | B npodeccuoHanTbHON cdepe, HCIIOJIb30BaTh 3HAHUS
0 TIPABOBOW U (PMHAHCOBOM TPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHIX

OK 04. D} GheKTUBHO B3aMMOJCHCTBOBATh W PadOTaTh B KOJUICKTUBE M
KOMaH/1e

OcylecTBIATh YCTHYIO M TUCbMEHHYIO KOMMYHHUKAIMIO Ha
OK 05. | rocymapctBeHHOM s3bike  Poccuiickoit  ®enepalii ¢ y4eTom
0COOEHHOCTEM COLMATIBbHOTO M KYJIBTYPHOTO KOHTEKCTa

[TposiBAsTH IpaXKIaHCKO-TTATPUOTUYECKYIO MO3ULIUIO,
JEMOHCTPHUPOBATh OCO3HAHHOE MOBEIEHHE HA OCHOBE TPAIULIMOHHBIX
OK 06. | oOmieuenoBeyeckUx LIEHHOCTEW, B TOM 4YHCIE€ C Y4YETOM
rapMOHU3ALMN MEXXHALMOHAIBHBIX U MEKPEIUTMO3HBIX OTHOILIEHUH,
IPUMEHSATH CTaHAAPTHl AaHTUKOPPYILIMOHHOTO ITOBEICHHUSI
CopelicTBOBaTh COXPaHEHHUIO OKpYy Karolen cpenpl,
pecypcocOepexeHHIo, MPUMEHATh 3HAHUSI 00 M3MEHEHUHU KJIMMara,

OK 07. .
MPUHIUIIBL OEPEKITMBOTO IPOU3BOICTBA, 3YPEKTUBHO AEHUCTBOBATH B
Ype3BbIUAMHbBIX CUTYAIUIX

K 1.2 [TprumeHsITh HOpMBI ITpaBa AJIsl pelieHns 3a1a4 B MPOGeCCUOHATBHON

JCATCIIBHOCTHU




O01mue KOMIIeTeHIMHA

IInanupyemMsble pe3yJbTaThl 00yUeHHs

Oommue

I[ncumumﬂapnme

OK 01. Beibupatb crioco0sl
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH
PUMEHUTEIBHO

K Pa3IHMYHbIM KOHTEKCTaM

JluyHoCTHBIE  pE3yNbTAThl  JIOJKHBI
B YaCTHU: TPYJOBOIO BOCIIUTAHUS:

- TOTOBHOCTb K TpYyly, OCO3HAHHME IIEHHOCTH
MacTepcTBa, TPY10JII00ue;

- TOTOBHOCTh K  AQKTHUBHOM  JESITEIBHOCTHU
TEXHOJOTMYECKON U COLMaIbHOW HAMpaBIIEHHOCTH,
CIIOCOOHOCTh WHULIUUPOBATH, MJIAHUPOBATH
U CaMOCTOSITEIHHO BBIIIOIHSTH TAKYIO 1€ATEIbHOCTH;
- HHTEpEC K pa3IuyHbIM chepam npodeccuoHanbHON
JESITEIbHOCTH.

MeTtanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:

OTpa)kaThb

Onagenue YHUBEPCATLHBIMH y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh
U aKTyaIu3upoBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yYCTaHABJIMBATh  CYIIECTBEHHBIM  IMPHU3HAK

WIM OCHOBAHMS i1 CpaBHEHUS, KIacCHU(PUKAIUU
1 000011IeHHS;

- OmpenenaTh UeNu JACSITeNbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,
- BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B paCcCMaTpHUBACMBIX ABJICHUAX,

- BHOCUTH KOPPEKTHUBBI B JESATEILHOCTh, OLIEHUBATH
COOTBETCTBUEC PE3YJILTATOB LCIISIM, OUCHHUBATE PUCKHU
MOCIIEACTBHIA IS TEIbHOCTH

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJAJIeTh HAaBBIKAMU Y4EOHO-UCCIIEOBATEIBCKOM
Y IIPOEKTHOM JIE€STEIBHOCTH, HABBIKAMH Pa3peIECHUs
npobiewm;

- BBIABIIATH IMPUIUHHO-CJICACTBCHHBIC CBA3U
U aKTyaJIM3UpOBaTh 3aJ1ady, BBIABUIAaTb TMIIOTE3Y
ee pelieHus, HAXOJIUTh apryMEHTHI

3aJaBaTb

IIP61. Bnanenue MeronaMu JI0Ka3aTeIbCTB, AJITOPUTMaMHU
peleHus 3a1a4; yMeHue (popMysInpoBaTh ONpPEAEICHUs, aKCHOMBI
U TEOpEeMbl, TPUMEHITh HX, MPOBOIUTH JOKA3aTEIbHBIC
paccy’KIeHUs B XO/1€ PELICHUs 3a1ay;

I1P62. VYMeHue omnepupoBarh IOHATUSAMHU: CTENEHb YHCIA,
JorapupmM 4YHCiIa; YMEHHME BBIIIOJHATH BBIYMCIEHUE 3HAYCHUH
U MpeoOpa3oBaHUs BBIPAKEHHUH CO CTENEHSMH U JorapupMamH,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUI;

[1P63. VYmeHuwe omepupoBaTh MOHATUSMU: pPALUOHAIBHEIE,
HppaLOHATIBLHEIE, MOKa3aTeJIbHBIC, CTEIICHHBIE,
norapuMuueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;
[1P64. YMeHue onepupoBaTh MOHATUIMU: (PYHKIUS, HEPEPhIBHAS
GyHKOMSA, TPOM3BOIHAS, MNEPBOOOpa3Has,  OINpEaeIICHHBIN
UHTETpaJl; yMEHHE HaxXOOUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUH, UCTONB3Yysl CIIPaBOYHBbIE MaTepHallbl, MCCIENI0BaTh B
OPOCTEHIIMX Cchay4yasX (YHKIMM Ha MOHOTOHHOCTb, HaXOJHThb
HauOoJIbIINE

M HauMEHbIIME 3HadeHus (QYHKIMHA; CTPOUTHh rpaduku
MHOTOYJICHOB C HCIOJb30BaHUEM almapara MaTeMaTH4YeCKOIro
aHaJln3a; NPUMEHATH NPOM3BOAHYIO TIPU PpEUICHMHM 3ajad
Ha JIBWJKEHHUE; peniarb MPaKTUKO-OPHUEHTHPOBAHHBIE 3a/1auul
Ha HauOOJIbIINE U HAaUMEHbIINE 3HAUEeHUs, Ha HaX0XKJIeHUEe Iy TH,
CKOPOCTH M YCKOPEHHUS;

[1P65. VYmenue omepupoBaTh MOHATHSAMHU: pallMOHAIbHAs
byHKIUS, TOKa3zaTenbHas (YHKIUS, CTENeHHas (QYHKIUS,
norapupmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (QYHKLUH,
oOpaTHble (QYHKIIMH; YMEHHE CTPOUTHh TIpaUKU H3YyUYEHHBIX
(byHKIMH, UCTIONB30BaTh IpadUKu MPU M3YYEHUH MPOIECCOB U
3aBHUCHUMOCTEH, MpU pelmeHuu 3aJad U3 JAPYyrux Yy4eOHbIX
IPEIMETOB M 3a/la4 U3 peajbHOM JKU3HU; BbIpaXaTh (opMyiIaMu
3aBHCHUMOCTH MEXIY BEIUYUHAMU;

[TPG6. YMeHHe pemaTh TeKCTOBBIE 3314l Pa3HBIX TUIOB (B TOM
YucI€ HA MPOLEHThL, JOJM W 4YacTH, Ha JBHXKCHHE, paboTy,
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JUTSL OKA3aTeNbCTBA CBOMX YTBEPXKICHUH, 33a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

- aHaNM3UPOBATH IMOJIYYEHHBIE B XOJAE pEUICHUs
3aJaud  pe3yibTaTbl, KPUTHYECKH  OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIOBHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM
aHayM3a HUMEIOLIUXCS MaTepuaIbHbIX
U HeMaTepUaAIbHBIX PECYPCOB;

- yYMETh TEPEHOCUTh 3HAHUSA B IO3HABATEIHHYIO
U TIPAKTUYECKYIO 00J1aCTH KU3HEACSITETbHOCTH;

- yMeTb MHTETPUPOBATb 3HAHUS M3 Pa3HBIX
HpPEIMETHBIX 00J1acTel;
- BBIABUraTb  HOBBIE  WJEH,  HpeIaraTh

OPUTI'MHAJIbHBIC ITOAXOAbI U PCHICHUA

CTOMMOCTh TOBapOB U YCJIYT, HaJOTH, 3aJadyd H3 O00JIacTH
yYOpaBleHUs! JTUYHBIMU U CeMEWHbIMH (PMHAHCAMH); COCTaBJISATh
BBIPAKEHMUS], YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJlauM, UCCIIEJIOBaTh I[IOJIy4YEHHOE pEIIeHHe U OICHUBAaTh
MPaBIONOI00HOCTh PE3YJIbTATOB;

I1P67. Ymenue ONepupoBaTh MOHATHUSIMU cpeaHee
apudmernyeckoe, MeauaHa, HauWOOJIbIIEe W HAUMEHbBIIEE
3HAYeHUs, pa3Max, [JUCIEepPCHUsi, CTAaHJApPTHOE OTKJIOHEHHUE
YHCIOBOTO Habopa; yMEHHE W3BJIEKaTb, HWHTEPIPETUPOBATD

uH(pOpMaLMIo, NPEACTAaBICHHYI0 B TaliMlax, Ha JAMarpaMmax,
rpadukax, OTPaKAIOLIYI0 CBOWCTBA peajbHBIX MPOILIECCOB H
SBIICHUI; TIPEACTABIATh MHOOPMAIMIO C IMOMOINBIO TAaOIUIl U
JMarpaMM; MCCJEIOBaTh CTATUCTHUYECKUE JAHHBIC, B TOM YHCIIE
C IPUMEHEHUEM I'paUIECKUX METOJIOB U DJICKTPOHHBIX CPE/ICTB;
[1PG8. YmMeHue omnepupoBaTh MHOHSITUSIMH: CIIy4alHBIH OIBIT
U Ciy4ailHOE COOBITHE, BEPOSTHOCTh CIIy4alHOrO COOBITHS;
YMEHHE BBIUUCIISITh BEPOATHOCTD C UCIIOJIB30BaHUEM IpaUueCcKux
METO/IOB; TPUMEHATH (OPMYJBl CIOXKEHHS W YMHOXKCHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (QaKkThl U (POPMYJIBI IPH PELLICHUH
3aJ1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUIN; 3HAKOMCTBO
CO CIly4yallHbIMM BEJIMYMHAMHU; YMEHUE MPUBOAUTH IPUMEPHI

NPOSIBJIGHUSI ~ 3aKOHa  OONIBIIMX  YHCeN B TPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;
I1P69. VYwmeHue omnepupoBaTb NOHSTHUSAMU: TOUKa, MpsMas,

MJIOCKOCTh, MIPOCTPAHCTBO, IBYTPAHHBINA YTOJl, CKPEIIHBAIOIIHECS
NpsMble, MAPALIEIBHOCTE U IEPHEHINKYIIPHOCTH IPSIMBIX
U TUIOCKOCTEH, Yrol MEXIy MPSMBIMHU, YTOl MEXIy MPSMOM
U TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMHU, PACCTOSTHUE MEXKITY
IIOCKOCTSAMU, YMCHHE HCIIOJIB30BaTh IMpU PCIICHHUMU 3aaad
W3y4YeHHbIE (DAKTHI U TEOPEMBI IJIAHUMETPUH; YMEHUE OIICHUBATDH
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MHUPA;

[IP610. VYmenue omnepupoBaTh MOHSTUSIMHU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHWKA, KyO, mMapajuleNienures, Mpu3Ma,
nupamuia, GUrypa u MoBEPXHOCTh BPAIEHUS, IMIIMHIpP, KOHYC,
map, cepa, ceaeHust GUrypbl BpalieHus, INOCKOCTh, Kacaromasics
cdepbl, NWINHIPA, KOHYCA, TUIOMAAb MOBEPXHOCTH MHPAMHJIBI,
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NpU3MbI, KOHycCa, IWIMHIApa, IUom@anb cdepsl, odbeM Kyoa,
IPSIMOYTOJIBHOIO — NApajulelelNuNena, MUpaMuibl, I[PU3MBIL,
LWIMH]pa, KOHYca, 1l1apa; yMEHUE U300pakaTb MHOIOTPAHHUKH
U TIOBEPXHOCTH BpAIICHMS, UX CEYCHHS OT PYKH, C IOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; yMEHHUE
pacrno3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
[IPaBWJIbHBIE MHOT'OIPaHHUKH;

I[IP611  Ymenue  omepupoBaTh  MOHATHUSMH:  JBHIKEHHUE
B IPOCTPaHCTBE, IMOA00HBIE (UIYpbl B  IPOCTPAHCTBE;
MCTIOJIB30BaTh OTHOIICHUE IUIOIMIAACH MOBEPXHOCTEH U 0OBEMOB
oI00HBIX (PUTYp MPH PELICHUHU 3ajay;

[1PG12. YMeHune BbIUUCTATE T€OMETPUUECKUE BEIUYMUHBI (IJIMHA,
yroj, IUIOM@Aab, O0bEM, IUIOLIA/Jb IOBEPXHOCTH), HCHOJb3Ys
U3Yy4EeHHbIE (POPMYJIbI U METO/IBI;

[1P613. VYmeHue omnepupoBaTh MOHATHSAMU: HPSAMOYIOJIbHAs
CHUCTEMa KOOpPJMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJAPHOE IPOM3BEIEHHUE, YIOJl MEXJIy BEKTOpamH,
CyMMa BEKTOpPOB, MPOU3BEACHUE BEKTOpPA HA YMCIIO; HAXOAUTH C
MOMOIIBIO M3YYEHHBIX (OPMYJT KOOPIUHATHI CEpeilMHbl OTpe3Ka,
pacCTosTHUE MEXAY ABYMs TOUKaMU;

[1P614. VYmenue BbBIOMpaTh MNOAXOMAIIMHA H3YyYEHHBIH METOJ
JUIsL pelIeHHs 3a/ayd, pacro3HaBaThb MaTeMaTU4YecKUe (aKThl
U MaTeMaTHYecKue MOJENU B MPHUPOIHBIX M OOIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHE NPHUBOIUTH HPHUMEPHI
MaT€MaTU4YeCKUX  OTKPBITMM  POCCUHUCKOM U MHUPOBOH
MaTE€MaTHYECKOW HayKH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIN3a U
HMHTEPIPETAINH
uHpopManuu, u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npodeccnoHaNbHOM
JeSTEeTbHOCTH

JInuHOCTHBIE pe3ynbTaThl JOJDKHBI OTpaXKaThb B
YaCTU: IEHHOCTH HAyYHOTO ITO3HAHUS:
-c(hopMHpPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U OOILECTBEHHOM MpPAaKTHKH,
OCHOBaHHOT'O

Ha JMajore KyjiabTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO
CBOETO MECTa B NIOJUKYJIbTYPHOM MUDE;
MeTtanpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPaXaTh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMU
MO03HABATEIILHBIMU JICHCTBUSMHU:

[1P61. Bnanenue MeTonaMu JI0Ka3aTeIbCTB, AJITOPUTMaMHU
peleHus 3a1a4; yMeHue popMyIupoBaTh ONpPEIeICHHsI, AaKCHOMBI
U TEOpPEeMbl, MPUMEHITh WX, MPOBOAUTH JOKa3aTelbHbIE
paccyX/IeHUs B XO/I€ PELICHHUsI 3a/1ay;

[1P62. VYMeHue omnepupoBarh TMOHATUSMHU: CTENEHb YHCIA,
JorapupM 4YHClIa; YMEHHE BBIIIOJHATH BBIYMCICHUE 3HAYCHHUN
U npeoOpa3zoBaHUs BBIPAXKEHUN CO CTEMEHSIMH U Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHABHBIX BBIPAXKEHUH;

[1P63. VYmeHue omnepupoBaThb MNOHATHUSAMH: pallMOHAIbHBIE,
UPPaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTCTICHHBIE,
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B) pabota ¢ napopmarmeii:

- BJIaZIeTh HaBBIKAMH IOJYYECHUS HHGPOPMAIMH U3
UCTOYHUKOB  Pa3HBIX THUIOB, CaMOCTOSTEILHO
OCYIIECTBIIATh TOUCK, aHAJHM3, CHCTEMaTH3alUI0 U
UHTEpIpeTannio MHPOPMAIMN Pa3IMYHbIX BUIOB U
dop™m npencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (pOpMATaX C yUeTOM
Ha3Ha4YeHUs MH(POpMAIMU W LENCBOH ayJUTOPHH,
BBIOMpasl ONTHMAJIBHYIO (OpMY IpeICTaBICHUS
U BU3yaJIM3allHu;

- OLCHMBATh JOCTOBEPHOCTH,
uHpOpMALUK, €€ COOTBETCTBHE
MOPAJIBHO-3THYECKUM HOpMaM;

- HCIIONB30BaTh CPEICTBAa HMH(POPMAIMOHHBIX H

JICTUTUMHOCTD
IMpaBOBbIM U

KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHH B  PCIICHUN
KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu
OpPraHU3alMOHHBIX  3aJda4 C  COOJIOJEHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU OC30MACHOCTH,
THUTHUCHBI, PECypcocOepexeHus, TPaBOBBIX U
TUYECKUX  HOPM, HOpPM  HH(OPMALMOHHON
0€e30I1aCHOCTH

JorapupMHUUECKUe,  TPUTOHOMETPHUUECKUE
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YMeHue onepupoBaTh MOHATHAMU: (PYHKIMS, HETIPEPhIBHAS
byHKIUS, OPOU3BOJHAs,  MEepBOOOpa3Hasi,  ONpeAeTCHHBIN
UHTErpall; yMEHUE HaxXOJIUTh IPOU3BOJHBIE JSJIEMEHTAPHBIX
GbyHKIUH, MCMONB3Yysl CIPaBOYHbIE MaTepHallbl, MCCIEA0BAaTh B
NPOCTEHIIMX ClydyasX (YHKIMA Ha MOHOTOHHOCTh, HaXOIHTb
HauOOoJIbIINE

W HauMeHbIIMEe 3Ha4eHHUs (QYHKIUH; CTpPOUTh TIpaduku
MHOT'OWICHOB € MWCIOJB30BAHUEM aIlllapaTa MaTeMaTU4eCKOTO
aHalM3a; MPUMEHATh NPOU3BOAHYIO TIpU PELICHUH 3a1ady
Ha JBWKEHHWE; pEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1adu
Ha HauOOJbIINE U HAMMEHbIIINE 3HAUCHUS, HA HAX0XKICHHE MYTH,
CKOPOCTH U YCKOPEHUS;

[1PG5. VYmenue omnepupoBaTh TMOHATUAMHU: palOHAIbHAs
byHKUMsA, TOKazarenbHas (YHKOUS, CTeNeHHas (QyHKIHSA,
norapudmuueckas (yHKIUS, TPUTOHOMETpUYECKHe (YHKIUH,
oOpatHble (QYHKIWH; YMEHHE CTPOUTh TpaduKd H3yYCHHBIX
(GyHKUIMH, UCTONB30BaTh I'padUKU MPU M3YYEHHUHU IPOLECCOB U
3aBUCHUMOCTEH, MpU pemeHuH 3adad U3 JPYyrux ydeOHbIX
NPEIMETOB M 3a/lau U3 peajbHOM JKHU3HHU; BbIpaXaTh (opMyiIaMu
3aBUCUMOCTH MEXy BEINYMHAMU;

[TP66. YMeHue pemath TEKCTOBBIE 33/1a4M PA3HBIX THIIOB (B TOM
qyciieé Ha MPOLEHTHI, JOJIM M YacTH, Ha JBUXKEHUE, padory,
CTOMMOCTh TOBApOB M YCIYyI, HAaJIOTH, 3aJaud M3 00JacTu
YOpaBJI€HUSl JTUYHBIMU U CEMEHHBIMH (PMHAHCAMH); COCTaBIATh
BBIPAXKEHHUSI, YPABHEHHUS], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1la4d, MCCIEN0BaTh IIOJYYEHHOE pEIIEHHEe W OLICHUBAaTh
NPaBOIN0100HOCT PE3YJIbTATOB;

ypaBHEHUs U

[1PG7. YMeHune OIEepUPOBATH TIOHATHSMU: cpenHee
apupmeTHyeckoe, MeJuaHa, HauOoJiblllee W  HauMEHbIlee
3HAYEHMsI, pa3Mmax, JUCHEPCHs, CTAHJAPTHOE OTKJIOHEHUE
YHUCIOBOr0 Habopa; yMEHHME W3BJIEKaTh, WHTEPIPETHPOBATH

nH(poOpMallKIo, TPEACTAaBICHHYI0 B Ta0iMIax, Ha JHarpaMmax,
rpapuKax, OTpPa)XaloUIyl0 CBOMCTBAa pealbHBIX IMPOIECCOB U
ABJICHUH; NPEACTaBIATh MHAOPMAIMIO C MOMOIUBIO TAOIULl U
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JyarpamMM; MCCIEA0BaTh CTaTUCTHMYECKHUE JaHHbBIE, B TOM 4YHCIE
C IPUMEHEHHUEM rpapuuecKiX METOJIOB U AIEKTPOHHBIX CPE/ICTB;
[1P68. Ymenue onepupoBaTh MNOHATHUSMHU: CIyYalHBIA OIMBIT
U Cly4ailHOe COOBITHE, BEPOSTHOCTH CIy4alHOrO COOBITHS,
YMEHHUE BBIUUCIIATH BEPOSATHOCTH C UCIIOIB30BAHUEM TPaPHUECKUX
METOJIOB; MPUMEHATH (OPMYINIBI CIOKEHUS U  YMHOXXCHHUS
BEPOSATHOCTEW, KOMOMHATOPHBIE (PaKTHI U (POPMYIIBI IPH PEILICHUN
3aJ1a4; OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITUI; 3HAKOMCTBO
CO CIy4yallHBIMU BEJTUYMHAMU; YMEHHE IPUBOAUTH MPUMEPHI
NpOSIBJIGHUSI  3aKOHa  OOJNIbIIMX  YHMCeT B IPUPOAHBIX
1 OOIIECTBEHHBIX SBICHUSX;

I1P69. VYmeHue omnepupoBaTb NOHSTUAMU: TOYKA, MpsMas,
IJIOCKOCTh, MIPOCTPAHCTBO, IBYTPAHHBINA YTOJl, CKPEUUBAIOLIHECS
IpsiMble, MapajUIeIbHOCTh U MEPHEHAUKYISPHOCTh IPSIMBIX
U TUIOCKOCTEH, Yroil MEXIy MPSMBIMHU, YToll MEXIy MpsSMOM
U IUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMH, PACCTOSTHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKY MPSIMBIMHU, PACCTOSTHUE MEXKITLY
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BAaTh IPU pELICHUH 3a/1ady
u3y4eHHbIe (DAKThl U TEOPEMBI INIAHUMETPHUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY’KaIOIIEro MUPA;

I1P610.  YMmeHnue omnepupoBaTh HOHATUSAMH: MHOI'OTPaHHUK,
CEYeHHWE MHOIOrpaHHUKa, Ky0, mMapajielenune], Ipusma,
nupamuia, Gurypa U noBepXHOCTh BPALICHUS, IMINHAP, KOHYC,
map, cepa, ceueHust GUrypbl BpalieHus, IOCKOCTh, Kacaromiasics
cdepbl, UWIMHIPA, KOHYCA, IUIOAAb MMOBEPXHOCTH MHPAMHJIBL,
NpU3MBl, KOHyCa, LMIUHApA, IJowmaab cheprl, o0beM KyoOa,
IPSIMOYTOJIBHOTO — Napajulelienunena, NUpaMUAbl, I[PU3MBI,
HWIMH]Ipa, KOHYyca, 11apa; yMeHue M300pakaTh MHOTOTPaHHHUKHU
U TIOBEPXHOCTH BpAIICHUS, UX CEUYEHHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MIPaBWJIbHBIE MHOTOIPaHHUKH;

[1P611  VYmenue  omepupoBaThb  MOHATUAMHU:  JIBUXKCHHE
B TPOCTPAHCTBE, TOA00HBIE (UTYpEl B  TMPOCTPAHCTBE;
UCMOJIb30BaTh OTHOIIEHUE IUIOIIAZeH MOBEPXHOCTEH U 00BEMOB
MOA0OHBIX (pUTyp MpH peleHnn 3a1ag;
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[TPG12. YMeHHe BBIYHUCIATh T€OMETPUUYESCKUE BEIIMYUHBI (JITMHA,
yroi, IUIom@ab, O0O0beM, IUIONIa/lb IMOBEPXHOCTH), HUCIOJIb3YS
W3YYCHHBIE (POPMYIIBI U METO/IBI;

[TP613. VYmenue omnepupoBaTh TMOHATHAMU: MPSAMOYTOIbHAS
CHUCTEMa KOOPJIMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAHHATHI
BEKTOPa, CKAIAPHOE MPOM3BEICHUE, YroJl MEXAy BEKTOpamH,
CyMMa BEKTOpPOB, MPOU3BEACHUE BEKTOpPA HA YMCIIO; HAXOAUTH C
MOMOIUIbI0 U3YUYEHHBIX (OPMYIT KOOPJIMHATHI CEPEAUHBI OTpPE3Ka,
paccTosiHuEe MEXIY JBYMs TOUKAMU;

[1P614. VYmenue BbIOMpPATh MOAXOMALIUN H3YyUYEHHBIH METOJ]
JUIsL pelIeHHs 3a/ayd, pacro3HaBaTh MaTeMaTU4ecKue (aKTh
U MaTeMaTH4YEeCKHE MOJICTHM B MTPHUPOIHBIX M OOIIECTBEHHBIX

ABJICHUSX, B HCKYCCTBE; YMEHHE NPHUBOJUTb IIPUMEPHI
MAaTE€MaTUYeCKUX  OTKPBITUM  POCCUHCKOMW M MHPOBOH
MaTEeMaTHYECKON HAYKH

OK 03. IImanupoBats JIuuHOCTHBIE  pe3ynbTaThl  JOJKHBI  oTpaxarh | [IPOl. BrageHue MeromaMum J0Ka3aTenbecTB, AITOPUTMaMHU

U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOe

U JINYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENbCKYIO
JesITeIbHOCTD

B npodeccronanbHoi chepe,
MCIOJIb30BATh 3HAHUS

10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CUTYaIUsIX

B YaCTHU: JYXOBHO-HPABCTBCHHOT'O BOCITUTAHUS:
- c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
THUYECKOTO TIOBEICHUS;

- CIOCOOHOCTh OIIEHMBATh CUTYAIIO0 U MPUHUMATH
OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSCh HA MOPATBHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHWE JHMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYMBOTO OyayIIETO;

- OTBETCTBCHHOE OTHOIICHUE K CBOUM POJHUTEISIM
U (WIK) JPYyTUM 4YI€HaM CEMbHU, CO3JJaHUI0 CEMbHU Ha
OCHOBE  OCO3HAHHOIO  NPHUHATUSA  LIEHHOCTEH
CEMEMHON JXKM3HU B COOTBETCTBHH C TPATUIUSIMU
HapoaoB Poccuu;

MertanpeameTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnajieHWe  YHUBEPCAIBHBIMU  PETYJISITHBHBIMU
JEUCTBUSIMU:

a) CaMOOpTaHMU3aIINS:

- CaMOCTOSATEIHHO OCYIIECTBIISITh MO3HABATEIHHYIO
NEeSTENIbHOCTh,  BBISBIATH  MPOOJEMBI, CTaBUTh
u dbopMyIupoBaTh cOOCTBEHHBIC 3a/1auun
B 00pa30BaTENbHON AESITENFHOCTH W KU3HEHHBIX

peleHus 3a1a49; yMeHue popMyIupoBaTh ONpPEACTICHHS, aKCHOMBI
U TEOpeMbl, INPUMEHATh MX, MPOBOJIUTH JOKa3aTelIbHbIE
paccyX/IeHUs B X0/Ie pELIeHUs 3a/1a4;

[TP64. YMeHue onepupoBaTh MOHATUAMU: (PYHKIMS, HETIpEphIBHAS
GyHKIUS, TOPOU3BOJHAs, IMepBooOpa3Has,  OINpeAeTeHHBIN
UHTETpaJl; yMEHHE HaxXOOUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIUH, MCTONB3Yysl CIIPaBOYHbIE MaTepHallbl, MCCIEI0BaTh B
OPOCTEHIIMX cly4yasX (YHKIMH Ha MOHOTOHHOCTh, HaXOJIHThb
HauOoJIbIINE

M HauMEHbIIME 3HadeHus (QYHKUMHA; CTPOUTh TpaduKu
MHOTOYJIEHOB C HCIOJb30BaHUEM afmapara MaTeMaTH4YeCKOIro
aHaJlM3a; NPUMEHATH IMPOM3BOAHYIO TIpU PpEUIEHMHM 3ajad
Ha JIBIDKEHHUE; peniatb MPaKTUKO-OPHUEHTHPOBAHHBIE 3a/1ayul
Ha HauOOJIbIIME U HAUMEHBIINE 3HAUCHHsI, Ha HaX0XKJCHHUE MyTH,
CKOPOCTH M YCKOPEHHUS;

[1P65. VYmenue omnepupoBaTh MOHATHSAMHU: PpallMOHAIbHAs
byHKIUS, TOKa3zaTenbHas (YHKIUS, CTENeHHas (QYHKIUS,
norapupmuueckas (QyHKIUSA, TPUTOHOMETpUYECKHE (QYHKLUH,
oOpaTHble (YHKLUUH; YMEHHE CTPOUTh TpaduKd H3yYEHHBIX
(GyHKUIMH, UCTIONB30BaTh I'paMKU MPHU U3YYEHHUU IPOLECCOB U
3aBUCUMOCTEH, TpU pEHIeHWH 3aJa4 U3 JPYruX y4eOHBIX
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CUTyalusiX; CaMOCTOSITEJIbHO COCTaBJATh IUIAH
pelieHuss MpoOJeMbl €  y4eTOM  HMEIOIIMXCS
pecypcos, COOCTBEHHBIX BO3MO>KHOCTEH

U [IPEIIOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
0) CaMOKOHTPOJIb!

UCIOJIBb30BaTh MPUEMbl peQuIEeKCUU ISl OLEHKH
CHUTYyaIlMH, BEIOOpPA BEPHOTO PEIICHUS;

- yMeTb OLEHHMBaTb pHUCKH U CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

B) AMOLIMOHAJIbHBIN HHTEJUIEKT, MpEeAroararmiuui
c(OPMHPOBAHHOCTbD:

BHYTPEHHEH MOTHMBAlLIMM, BKJIIOYAOIIEH CTPEMIICHUE
K JIOCTWXXEHHIO IeJIM U yCIeXy, ONTHUMH3M,
MHUIMAaTUBHOCTb, YMEHHUE JI€HCTBOBaTb, HUCXOMs
U3 CBOUX BO3MOXKHOCTEH;

- SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh
SMOLMOHAJIBHOE COCTOSHME JPYTUX, Y4YUTHIBAaTh
€ro  IpU  OCYIIECTBICHUM  KOMMYHHUKAlUH,
CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

- COLIMATIBHBIX HaBBIKOB, BKJIIOUYAIOLTUX
CHOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS C IPYTHMHU
JIObMH, 3a00TUTHCS, TMPOSIBISTH HUHTEpEC H
paspeniatb KOHQJIUKTHI

IPEMETOB M 3a/1a4 U3 peajbHOM JKU3HU; BbIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEKIYy BEJIUYHHAMU;

[TPG6. YMmenue pemiaTe TEKCTOBBIE 33J]a4K PA3HBIX TUIIOB (B TOM
Yuciae Ha MPOLIEHTHI, JOJM M YacTH, Ha JABMXKEHHE, pPadoTy,
CTOMMOCTh TOBApOB M YCIYyr, HAJOTH, 3aJaud M3 00JacTu
yIOpaBJIEHUS JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTaBIIAThH
BBIPQXECHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3aJa4M, HCCIENOBATh IIOJyYEHHOE PEIICHUE M OLICHUBATh
IPaBJONI0I00HOCTh PE3yJIbTaTOB;

I1PG7. YMeHue OIEpUPOBATH HNOHATUSMH:
apupmeTHyeckoe, MeJuaHa, HauOoiblllee W  HauMEHbIlee
3HAYeHMUs, pa3Max, JUCIEpCUsi, CTAaHJApTHOE OTKJIOHEHHUE
YHUCIOBOrO HaOoOpa; yMEHHME W3BJIEKAaTh, WHTEPIPETHPOBATH
nH(pOpMaLKIo, NPEACTAaBICHHYI0O B Ta0iMLax, Ha JAWarpaMmax,
rpaguKax, OTpPa)XaloIlyl0 CBOMCTBAa pealbHBIX IPOLECCOB U
SBIICHHUI; TIPEACTABIATh MHOOPMAIMIO C IMOMOIIBI0 TAaOIUIl U
JarpaMMm; UCCJIEeI0BaTh CTaATUCTUYECKHUE JAHHBIE, B TOM UYHUCIIE C
IIPUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
ITP68. YMeHue omepupoBaTh MOHATUSAMH: CIy4YalHBIM OMNBIT U
cily4aifHoe cOoObITHE, BEPOSITHOCTh CIY4YailHOrO COOBITHS; YMEHHE
BBIUUCIIAATh  BEPOSATHOCTH C HCIOJBb30BaHUEM TIpaduuecKux
METOJIOB; MPUMEHATH (OPMYJIBI CIOKEHUS U YMHOXXEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U (OPMYIIBI IPH PELLICHUN
3aJ1a4; OIIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; 3HAKOMCTBO
CO CIy4YyallHBIMH BEIWYMHAMHU; YMEHHE IPUBOAUTH IPHUMEPHI
NpOSBIEHUS  3aKOHa  OOJBIIMX  YUCeI B NPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. VYmenue BBIOMpATh TOAXOMSIINNA WM3YYCHHBIH METOJ
JUIs pelIeHHs 3ajJjaud, paclio3HaBaTh MaTeMaTH4ecKue (akThl
U MaTeMaTHYeCKHe MOJENU B MNPHUPOJHBIX M OOIIECTBEHHBIX

cpenHee

ABJICHUSX, B HCKYCCTBE; YyMEHUE IPUBOIUTH IIPUMEPHI
MAaT€MaTHYeCKUX  OTKPBITMM  POCCHHMCKOW W MHPOBOH
MaTEeMaTUYeCKOU HAyKH

OK 04. O¢ppexTuBHO JInyHocTHBIE  pe3yJbTaTbl  JOJDKHBI  OTpaxkarhb |JIMYHOCTHBIE pe3ynbTaThl JOJIKHBI OTpaXkaTb

B3aMMO/ICHICTBOBATH
1 paboTaTh B KOJIJICKTHUBE
1 KOMaHIC

B HaCTHU: HECHHOCTHU HAYYHOI'O MMO3HAHUS: OCO3HAHUC
OEHHOCTH HaquOﬁ JCATCIBHOCTH, T'OTOBHOCTH
OCYHICCTBJIATH HNPOCKTHYIO MW HCCICHOBATCIILCKYIO

B YaCTU: HOCHHOCTU HAYYHOI'O0 IMO3HAHHA: OCO3HAHUC LCHHOCTU
H&y‘lHOfI ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBIIATH IMMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTh HHANBHUAYAJIbHO U B I'PYTIIIC
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JeATEeTbHOCTh UHANBUYAILHO U B TPYIIIE
MeranpeamMeTHbIe pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnajieHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
NEUCTBUSIMU:
0) coBMeCTHasl I€SITEIbHOCTD:
- TOHMMAaTh MW MCHOJB30BaTh MPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUYaJbHOU paboThI;
- IPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS 11O €€
JOCTUKCHUIO: COCTAaBIISITh I1aH JICHCTBHH,
pacupenensaTh pojaud C y4eTOM MHEHUH YYaCTHUKOB
00CyXaaTh pe3yJIbTaTbl COBMECTHOM pPaOOTHI;
OBnageHue  yHUBEPCAIbHBIMH  PETYJSATUBHBIMU
JICUCTBUSIMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTUBBI U APTYMEHTBHI JIPYTUX JIIOJIEH
IIPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;
- MpU3HABATh CBOE MPABO M MPABO APYTUX JIOJEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIUN

JIPYroro 4ejoBeKa

MeTtanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OgajieHue YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH JICHCTBUSMH:
0) COBMECTHAs JIeATCIbHOCTD:
- TIOHMMaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAaHJIHOH U
WHJUBUTyIbHOU PabOTHI;
- IPUHUMATh [IEJIM COBMECTHOM JIEATCIIBHOCTH, OPraHU30BhIBaTh U
KOOPJIMHHUPOBATH JICHCTBUS IO €€ JTOCTHIKCHUIO: COCTABIISATh TUIaH
JEHCTBUH, paclnpeneisaTh POJM C YYeTOM MHEHHUH YYaCTHHKOB
00CyXJIaTh pe3yJIbTaThl COBMECTHOM pabOThI;
OBaieHne YHUBEPCATBHBIMU PETYISTUBHBIMH JCHCTBUSIMHU:
T) IPUHITHE Ce0sl U IPYTHX JIIOICH:
- IPUHUMATh MOTHBBI M apTyMEHTHI APYTHUX JIOACH NpU aHATU3e
pe3yIbTaTOB JIESATSIBLHOCTH,
- TpU3HABATh CBOE IMPaBO W
Ha OIIHOKH;
- pa3BHBaTh CIIOCOOHOCTh TOHMMATh MHP C TO3HIHUA APYTOTO
YelloBeKa

MpaBoO  APYrux JIFOAEH

OK 05. OcyniecTBisATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuitckoit deneparuu

C YU4E€TOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIMuHOCTHBIE  PE3yNbTaThl  JIOJKHBI
B YaCTH: SCTETUYECKOTO BOCITUTAHUS:

- OCTETUYECKOe OTHOLIEHHE K MHpY, BKIOYas
ACTETUKY OBITa, HAYYHOTO H  TEXHHUYECKOTO
TBOpYECTBA, CIOpTa, TpyJa M OOIIECTBEHHBIX
OTHOIIICHU;

- CcrnocoOHOCTh BOCIPHUHHUMATh pa3IUYHbIC BHJIBI
HCKYCCTBA, TPAJHUIINU U TBOPYECTBO CBOCTO U IPYTHX
HAapOJIOB, OIIYIIATh 3MOIMOHAIBLHOE BO3ACHUCTBHE
HCKYCCTBa;

MertarnpeMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OmajieHre YHUBEPCATHHBIMA KOMMYHUKATHBHBIMH
JEUCTBUSIMU:

a) oOmieHue: - OCYIIECTBIATh KOMMYHHKALUU
BO Bcex cdepax KU3HH;

- pacno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS,

OTpaXaTb

[1P61. Bnanenue MeTogamMM JI0Ka3aTeNbCTB, aJIrOPUTMAMU
pelieHus 3aaa4; yMeHrue GopMyJIupoBaTh ONpeaAeIeHus, aKCHOMBI
U TEOpEeMbl, MPUMEHATb UX, MPOBOAUTH [OKAa3aTeIIbHbIE
pacCyXIEeHHA B XO/I€ PELICHH 3a/1a4;

ITP68. YMeHue omepupoBaTh MOHATUSAMH: CIy4YalHBIM ONBIT U
cily4aifHOe coObITHE, BEPOSITHOCT CIY4YailHOrO COOBITHS; YMEHHE
BBIUUCIIATH  BEPOSTHOCTH C HCIOJBb30BaHUEM TIpaduyuecKux
METOJIOB; TMPUMEHATH (OPMYINIBI CIOKEHUS U YMHOXXEHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U (OPMYIIBI IPH PELLICHUN
3aJ1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITH; 3HAKOMCTBO
CO CIy4YyallHBIMH BEIUYMHAMHU; YMEHHE IPUBOAUTH IPUMEPHI

NpOSIBIEHUS  3aKOHa  OOJBIIMX  YUCENT B NPUPOIHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;
[1P69. VYwmeHue omnepupoBaTh MOHATUSAMH: TOYKa, IMpsMasd,

IUIOCKOCTB, MTPOCTPAHCTBO, IBYTPAaHHBINA YTOJI, CKPEIUBAIOLINECS
IpsIMblE, MApPAJUIEJbHOCTh W NEPHEHAUKYISPHOCTh IPSIMBIX
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[IOHUMAaTb  3HAYCHUE  COLUAIbHBIX  3HAKOB,
pacno3HaBaTh IIPEANOCHUIKU KOH(JIMKTHBIX
CUTYaIMii U CMATYaTh KOH(IUKTHI;
- Pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY
3pEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

U IUIOCKOCTEH, Yrojl MEXIy MpsIMBIMH, Yrojl MEXIy INpsSMOM
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKy IPSIMBIMU, PACCTOSTHUE MEXKY
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BATh IIPHM PELICHHH 3anad
u3ydeHHbIE (DAKThI M TEOPEMBI TUNIAHUMETPHUH; YMEHHE OLICHUBAThH
pa3mepbl 00BEKTOB OKPYIKAIOIIETr0 MUPA;

IIP610. YMeHue onepupoBaTb HOHSTUSIMH: MHOTOTPAHHUK,
CeueHHEe MHOIOIpaHHUKa, KyO, mapajulenenumnesn, Ipu3Ma,
nupamuza, Gurypa U noBepXHOCTb BpPALICHUS, LMINHAD, KOHYC,
mrap, cepa, cedeHus puUrypsl BpameHusi, MI0CKOCTb, KACAIOIIAsCs
cdepbl, UIWIMHIPA, KOHYCA, IUIOAAb IMOBEPXHOCTH HMHPAMHJIBI,
NpU3MBI, KOHYycCa, IMIMHIApA, IUom@anb cdepsl, odbeM Kyoa,
IPSIMOYTOJIBHOIO  Iapajulelienunena, MUpaMuAbl, I[PU3MBI,
HWIMH]pa, KOHYyCa, I1apa; yMeHUue U300pakaTb MHOTOTPAHHUKHU
U TIOBEPXHOCTH BpAIICHMS, UX CEYECHHsS OT PYKH, C IOMOILBIO
YEpTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEICTB; yYMEHHE
pacrno3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATh
IIPaBWJIbHBIE MHOTOIPaHHUKH;

[1P611  VYmeHue  omepupoBaThb  MOHATHUAMHU:  JIBUKCHHE
B IPOCTpPaHCTBE, IM0A00HBIE (UTYphl B  IPOCTPAHCTBE;
UCMOJIb30BaTh OTHOIIEHUE IUIOIIAeH MOBEPXHOCTEH U 00BEMOB
MOI00OHBIX (PUTYp TP PELIEHUH 3a/1a4;

ITP612. YMeHue BBIYMCIATh TEOMETPUYECKHE BEIIMUMHBI (JJIMHA,
yroi, IJIom@aab, O0O0beM, IUIONIAJb IOBEPXHOCTH), HUCHOJIb3YS
U3y4eHHbIE (OPMYIIBI U METOMBI;

[1P613. VYmenue onepupoBaTb MOHATUSAMHU: MPSMOYTOJIbHAs
CHUCTEMA KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAHMHATHI
BEKTOPA, CKAJIIPHOE MPOM3BEJICHHE, YroJl MEXIy BEKTOpamH,
CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOpPA HAa YMCJIO; HAXOJUTh C
MOMOUIbI0 U3YUYEHHBIX (OPMYJT KOOPJIMHATHI CEPEIUHbBI OTpE3Ka,
paccTosiHuE MEXKIY JBYMs TOUKaMU;

[1P614. VYmenue BBIOMpATh TOAXOMSIIUNA WM3YYCHHBIH METOJ
JUIs peLIeHHs 3aJaud, paclo3HaBaThb MaTeMaTH4eckue (akKThl
U MaTeMaTHYeCKHe MOJENU B MNPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPHUMEPHI
MaTeMaTUYECKUX  OTKPBITUM  POCCHUHUCKOM W MHUPOBOi1
MAaTE€MaTUYECKOU HAyKH
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OK 06. IIposBasaTh
IPaXIaHCKO-
MIaTPUOTHYECKYIO TIO3ULHIO,
JE€MOHCTPUPOBATh
OCO3HAHHOE IIOBEJCHHUE
HAa OCHOBE POCCUMCKHUX
JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4HCJIE
C Y4ETOM TapMOHHU3ALNH
MEKHALMOHAIbHBIX

U MEKPEITUTHO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHUS

JInyHocTHBIE  pe3yJbTaTbl  JOJDKHBI  OTPa’KaTb
B YaCTH:
- IPaKJIaHCKOTO BOCIIUTaHHUS: IIPUHSATHE

TPpaAUIIUOHHBIX HAIIUOHAJIBHBIX, O6H.[C“I€J'IOBC‘ICCKI/IX
TYMaHUCTUUYCCKUX U JECMOKPATHYCCKUX HCHHOCTGP'I;
-IIATPUOTUYICCKOI'O BOCIIUMTAHHA:

HEHHOCTHOC OTHOLICHUC K TIOCYJapCTBCHHBIM
CHUMBOJIaM, HCTOPUYICCKOMY u IpUpoOaAHOMY
HacJI€Ouo, IaMATHUKaM, TpaaulousaM  HapOJ0B

Poccnn, noctuxenusim Poccun B Hayke, HCKYCCTBE,
CHOpTE, TEXHOJIOTUAX U TPY/IE;

MeTtanpeaMeTHble pe3yibTaThl JOJIAKHBI OTPa)KaTh:
OBnajeHue  yHUBEpPCAJIBHBIMU  PETYJISATUBHBIMU
JNEHCTBUSIMU: B) OMOLMOHAJIBHBIM  MHTEJUIEKT,
npenonararoIui copMUpOBaHHOCTb!
--CAMOCO3HAHUS,  BKIIOYAIOIIETO  CHOCOOHOCTH
IOHUMAaTh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS pa3BUTHUS coOCTBEHHOM
HMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

- caMOperyJIupoBaHus, BKJIIOYAIOIIETO
CaMOKOHTpOIIb, YMEHHE NpUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHUE, CIOCOOHOCTh
aJaNTHpPOBAaThCS K OSMOLMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTpPEHHEN MOTHBALIHH, BKJIFOUYAIOLIEH
CTpeMJICHHE K JOCTHXKEHMIO LEIM U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATS,
HCXOs U3 CBOUX BO3MOKHOCTEH;

- HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YUYUTHIBATH €r0
IpU OCYLIECTBICHUH KOMMYHHUKALIUU, CIIOCOOHOCTb
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIFOUAIOIINX
CIIOCOOHOCTH BBICTpauBaTh OTHOLLIEHUS C IPYTUMHU
JFOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U
paspemaTrh KOH()IUKTHI

[1P61. Bnanenue MeTogamMHM JIOKa3aTENbCTB, aJITOPUTMAMU
peleHus 3a1a4; yMeHue (popMyJInpoBaTh ONpPEAEICHUs, aKCHOMBI
U TEOPEMbI, MPUMEHATb HUX, MPOBOAUTH JOKAa3aTEJIbHbIE
paccyXJIeHHs B XO/I€ PELICHHs 3a/1ay;

[1P64. YMeHue onepupoBaTh MOHATHAMU: (PYHKIUS, HETIPEPhIBHAS
GyHKUMSA, TOpOM3BOJHAs,  IEpBOOOpa3Has,  OIpeesICHHbIN
UHTETpall; yMEHHE HaXOOUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GYHKUIMH, MCIONB3Yysl CIIPABOYHbBIE MaTepUallbl; HUCCIIEAOBAaTh B
OpOCTEHIIMX ciy4yasX (YHKIMH Ha MOHOTOHHOCTb, HAaXOIHThb
HauOoJIbIINE

U HauMEHbIIME 3HadeHus (QYHKUMHA; CTPOUTh rpaduku
MHOTOYJIEHOB C HCIOJb30BaHUEM aIlmapara MaTeMaTH4YEeCKOIro
aHaln3a; NPUMEHATH I[POM3BOAHYIO IIPU PpEUICHUHM 3ajad
Ha JIBWJKEHHUE; peuiarb IPaKTUKO-OPUEHTHPOBAHHBIE 3a/auu
Ha HauOOJIbIINE U HAUMEHbLINE 3HAUCHHsI, Ha HaX0XKJCHHUE MyTH,
CKOPOCTH U YCKOPEHUS;

[TP66. YMeHue pemate TEKCTOBBIE 33/1a4M PA3HBIX THIIOB (B TOM
quycjie Ha MPOLEHTHI, JOJIM M YacTH, Ha JBUXKEHUE, padory,
CTOMMOCTh TOBAapOB W YCIyI, HaJOIW, 3aJaud U3 00JIaCTH
YOpaBJI€HUSl JTUYHBIMU U CEMEHHBIMH (PMHAHCAMH); COCTaBIATh
BBIPAXCHMS, YPABHEHMSI, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHUIO
3aJauM, UCCIIEJOBATh IIOJIyYEHHOE pEIIeHWe U OIEHUBATh
MPaBJONOI00HOCTh PE3YJIbTATOB;

I1PG7. YMeHue ONEpUPOBATH MTOHSATUSMH:
apupmeTHyeckoe, MequaHa, HauOojblllee W  HauMEHbIlee
3HAYeHMUs, pa3Max, JUCIEepCUsi, CTAaHJapTHOE OTKJIOHEHHUE
YHUCIOBOr0 Habopa; yMEHHME W3BJIEKAaTh, WHTEPIPETHPOBATH
nH(pOpMallKIo, TPEACTABICHHYI0O B Ta0iMIax, Ha JuarpaMmmax,
rpagukax, OTpPa)XaloIIyl0 CBOWCTBA pealbHBIX IPOILECCOB U
SBJICHUM; MPEACTaBIATh HHPOPMAIMIO C MOMOIIbIO TaOIUIl U
JyarpamMM; MCCIEA0BaTh CTaTUCTHMYECKHUE JaHHbBIE, B TOM 4YHCIE
C IpUMEHEHUEM rpapuuecKiX METOJIOB U AIEKTPOHHBIX CPE/ICTB;
[1P68. VYmeHue omnepupoBaTh MOHATHUSAMH: CIyYalHbBIA OMBIT
U CIoydailHOE COOBITHE, BEPOSTHOCTh CIIYYailHOTO COOBITHS,
YMEHHE BBIUUCIIATH BEPOSATHOCTH C UCIIOIB30BAHUEM I'papHUECKUX
METOZOB; TNPUMEHATH (OPMYJbl CIOXKEHHS U YMHOXEHHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (PaKTHI U (OPMYIIBI IPH PELICHUU

cpenHee
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3ajJ1a4; OLECHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHH; 3HAKOMCTBO
CO CllydyallHbIMU BEJIMYMHAMM; YMEHHME IPUBOAUTH IMPUMEPHI
OpOSIBJIGHUS  3aKOHa  OOJNBIIMX ~ YHMCel B IPUPOAHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;

[1P614. VYmenue BbIOMpPATh MOAXOAAIIMI HN3YyUYEHHBIM METOJ]
JUId peLIeHHs 3aJaud, pacllo3HaBaTb MaTeMaTH4ecKkue (aKThl
U MareMaTHYeCKHEe MOJENIU B IPHUPOAHBIX M OOIIECTBEHHBIX

SABJICHUSIX, B HUCKYCCTBE, YyMEHUE MNPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUM  POCCHUHCKOM W MHPOBOi
MAaTE€MaTH4YECKOW HayKH

OK 07. CopneiicTBoBaTh JlugHocTHBIE  pe3yNbTaThl  JTOJDKHBI  oTpaxarh | [IPO1. Biamenune wmeTomamu J0Ka3aTtenbCTB, alrOpUTMaMu

COXPaHCHHIO OKPYKAIOIICH
cpensl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MCHCHHHU KJIMMAaTa,
TIPUHITUITBI OEPEXKITNBOTO
MPOM3BOICTBA, I3 (HEKTUBHO
JENCTBOBATH B
Ype3BBIYAIHBIX CUTYyAITHSIX

B YAaCTHU: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:
- aKTUBHOE HENPUATHE NEUCTBUH, IPUHOCAIIUX BPE.
OKpYXarolleu cpene;

- yYMEHHE TPOTHO3MPOBATh HEOIArONPHUSITHHIC
9KOJIOTMYECKHE TIOCJIEICTBUSA IPEAIPUHUMAEMBbIX
JIEMCTBHM, IPEAOTBPAILLATD UX;

- pacUIMpEHUE ONbITA EATENbHOCTH IKOJIOIMYECKON

HaIlpaBJIEHHOCTH;
MeranpeaMeTHble Pe3yNbTaThl JOJKHBI OTPAXKATh:
OBnagenue YHUBEPCaIbHBIMHU y4eOHBIMU

MO3HABATEILHBIMU JIEHCTBUSMU:
0) 0a30BbBIE UCCIIEAOBATEIIBCKUE JECHCTBUS:
- pa3pabaThIBaTh MJIAH PEHICHUS IPOOIEMBI C YIETOM
aHanm3a UMETOIIHXCS MaTepUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;
- OCYUIECTBIATH  IleJICHANPaBICHHBIN
mepeHoca  CpeAcTB U crmocoOoB
B PO ECCHOHANTBHYIO CPELy;
- YMeTh TEpPEHOCUTh 3HAHUS B TO3HABATEIHHYIO
U TIPAKTHYECKYIO 00JIaCTH )KU3HEICSITETHHOCTH,
OBnaseHne  YHUBEPCAIBHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMU:
0) CaMOKOHTPOJIb:
- J1aBaTh OILIGHKY HOBBIM CHUTYalldsiM, BHOCHUTH
KOPPEeKTUBBl B JIEATEIbHOCTb,  OLIEHHUBATH
COOTBETCTBUE PE3YIHTATOB IEISIM

IIOUCK
NEeNCTBUA

peleHus 3a1a4; yMeHue popMyJInpoBaTh ONpPEAeICHHs], aKCHOMBI
U TEOPEMbI, IPUMEHITb UX, MPOBOAUTH JOKa3aTeNIbHbIE
paccyXJIeHHUs B XOJI€ PELICHHUs 3a/1ay;

[1P64. YMeHue onepupoBaTh MOHATHIMUA: PYHKIHUS, HETIPEPhIBHAS
GbyHKUMSA, TOpOM3BOJHAs, MEepBOOOpa3Has,  OIpeaesICHHBIN
UHTETpall; yMEHHE HaXOJAUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GYHKUIMH, MCIIONB3Ysl CIIPaBOYHbIE MaTepUallbl; MCCIENOBaTh B
NPOCTEHIINUX ciy4asX (YHKIUU HAa MOHOTOHHOCTb, HAXOIHUTh
HauOoJbIINe

M HauMEHbIIME 3HAa4eHHUd (QYHKIUH; CTpOUTh TIpaduxu
MHOTOYJIEHOB C HCIOJb30BaHMEM almapara MaTeMaTH4eCKOIro
aHallM3a; NPUMEHATHh MPOM3BOAHYIO TIpU pEUIeHHH 3ajad
Ha JIBWJKEHHWE; peularb IPAKTUKO-OPHUEHTHPOBAHHBIE 3alayu
Ha HauOOoJbIINE U HAMMEHbIIINE 3HAUEHUS], HA HaX0XK/IeHUE MyTH,
CKOPOCTH M YCKOPEHUS;

[IP65. VYmenue omepupoBaTh NOHATHSMHU: palldOHAIbHAs
¢byHKUMA, TOKa3aTenabHas (YHKIMS, CTeneHHas (QYyHKIMS,
norapudmuueckas (yHKUUS, TPUTOHOMETpUYECKHe (YyHKUUH,
oOpaTHble (QYHKLIUH; YMEHHE CTPOUTh TpaduKd H3yYEHHBIX
GbyHKIUH, UCHOIB30BaTh I'padUKU MPHU M3YyYEHUHU IPOLIECCOB U
3aBUCUMOCTEH, NpU PpEHIeHWH 3a4ad U3 JPyrux y4ueOHBIX
MPEeIMETOB U 33a4 U3 peasibHOM JKM3HM; BhIpakaTh (hopmynamu
3aBHCHUMOCTH MEXKIY BEIUUNHAMU;

[TP66. YMeHue pemath TEKCTOBBIE 33/1a4H PA3HBIX THIIOB (B TOM
qucI€ Ha MPOLEHTHl, AOIM W 4YacTH, HA JBWXKEHHE, pPadoTy,
CTOMMOCTh TOBApOB W YCIYI, HAaJOTH, 3aJa4d M3 00JacTu
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YOpaBlieHUs! TUYHBIMU U CeMEHHBIMH (DMHAHCAMH); COCTaBIATh
BBIPAXCHUS, YPAaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO
3aauM, UCCIIEJOBAaTh IIOJIyYEHHOE pEIIEHWEe U OLICHUBATh
MPaBI0NO0I00HOCTH PE3yJIbTAaTOB;

[1PG8. Ymenue omnepupoBaTh MOHITHUSMU: CIyYalHBIA OIMBIT
U Cly4ailHOe COOBITHE, BEPOSTHOCTH CIIy4alHOrO COOBITHS,
YMEHHUE BBIUUCIIATH BEPOSATHOCTH C UCIIOIB30BAHUEM TPaPHUECKUX
METOJIOB; TMPUMEHATH (OPMYINIBI CIOKEHUS U YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYJIIbI IPU PELLICHUU
3a]1a4; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO
CO CIy4YyallHBIMU BEJTUYMHAMU; YMEHHE TPUBOAUTH MPUMEPHI
OPOSIBJIGHUSI  3aKOHa  OOJNIBIIMX  YHMCeN B MPUPOAHBIX
1 OOIIECTBEHHBIX SBICHUSX;

I1P69. VYmeHue omnepupoBaTb NOHSTUAMU: TOUKA, MpsiMas,
IJIOCKOCTh, MIPOCTPAHCTBO, IBYTPAHHBINA YTOJl, CKPELIUBAIOLIUECS
IpsiMble, MapajUIeIbHOCTh U MEPHEHAUKYISPHOCTh IPSIMBIX
U TUIOCKOCTEH, Yroil MEXIy MPSMBIMHU, YToll MEXIy MPsSMOM
U IUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMH, PACCTOSTHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBIMU, PACCTOSTHUE MEXKY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IpPH pEHIEHUH 3a/iady
u3y4eHHbIe (DAKThl M TEOPEMBI INIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY’KaIOIIEro MUPA;

I1P610.  YMmeHnue omnepupoBaTh HOHATUSAMH: MHOI'OTPaHHUK,
CEYeHHWE MHOTOrpaHHUKa, Ky0, mMapajielenumne], Ipusma,
nupamuia, GuUrypa u MOBEPXHOCTh BpAIEHUS, IIMIMHIpP, KOHYC,
map, cgepa, ceueHust GUrypbl BpalieHus, IOCKOCTh, KacaroIasics
cdepbl, UMIMHIPA, KOHYCA, IUIOIAAb MOBEPXHOCTH MHPAMHJIBL,
MPU3MBI, KOHYyCa, UWJIWHApA, TJomanas chepel, o0beMm KyOa,
OPSIMOYTOJIBHOTO  Tapajulefienunena, MNHPAMUAbl, MPU3MBI,
HWIMH]Ipa, KOHYyca, I1apa; yMeHue u300pakaTb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpAIIECHUS, UX CEUYEHHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HHCTPYMEHTOB U 3JEKTPOHHBIX CPEJICTB; YMEHHUE
pacrno3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MIPaBWJIbHbIE MHOTOIPaHHUKH;

[1P611  VYmenue  omepupoBaTh  MOHATUAMHU:  JIBXKCHHE
B TNPOCTPAHCTBE, TMOAOOHBIE (GUTYpHl B  TNPOCTPAHCTBE;
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UCIIOJIb30BaTh OTHOIIECHUE IJIOMAJCH MOBEPXHOCTEH U 00BEMOB
Mo0OHBIX (PUTYp TpU pELICHUH 3a/1a4;

[1PG12. YMeHue BbIUUCIATh T€OMETPUUECKUE BEIMYMUHBI (IJIMHA,
yroi, IJIom@aab, 00beM, IUIONIa/lb IMOBEPXHOCTH), HUCIOIB3YS
U3YYCHHBIE (JOPMYJIIBI U METO/IBI;

[IP613. VYmenue omnepupoBaTh TMOHATHAMU: TMPSIMOYTOIbHAS
CUCTEMA KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAJSIPHOE NPOU3BEACHHUE, YIrOJd MEXIY BEKTOpaMHU,
CyMMa BEKTOpPOB, MPOU3BEACHUE BEKTOpPA HA YMCIIO; HAXOAUTH C
MOMOIIBI0 M3YYEHHBIX (OPMYIT KOOPIUHATHI CEpeIUHBI OTPE3Ka,
pacCTosIHUE MEXAY ABYMsI TOUKaAMU;

[1P614. VYmenue BbIOMpPATh MOAXOMALIUN H3YyUYEHHBIH METOJ]
JUIsL pelIeHHs 3a/layd, pacro3HaBaTh MaTeMaTU4YecKue (aKThl
U MareMaTHYeCKHe MOJEIW B HPHUPOJHBIX MU OOIIECTBEHHBIX
SABJICHUSIX, B HUCKYCCTBE, YyMEHUE MNPUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX  OTKPBITUM  POCCUHCKOMW W MHPOBOH
MaTE€MaTUYeCKOW HayKH

[IK 1.2. IIpuMeHSATH HOPMBI
mpaBa Ui PelIeHUs 3a/1a4d B
npodeccnoHanbHOM

e TeTbHOCTH

B ob6nactu Tpy10BOro BoCcIuTaHUs:

- TOTOBHOCTh K TpyAy, OCO3HaHHUE IICHHOCTH
MacTepcTBa, TPYA0II00uE;

-  TOTOBHOCTh K aKTHBHOM JESATEIHHOCTH

TEXHOJIOTHYECKOM u coIMaJbHOM
HANpaBJIEHHOCTH,

- CIOCOOHOCTH WHUIIMHPOBATh, IMIAHUPOBATH H
CaMOCTOSTCILHO BBITIOJIHATH TaKyIo
JIeSITETbHOCTD;

- HUHTEpeC K Ppa3JInYHbIM cepam

npoeCcCUOHATbHON ~ AEATENbHOCTH,  yYMEHHe
cOoBeplIIaThb  OCO3HAHHBIM  BBIOOp  Oyaynieit
npodeccud M pealin30oBbIBaTh  COOCTBEHHBIE
KU3HCHHBIC ITJIAHBbI,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HMU;

B o6nactu 11eHHOCTH HAy4YHOTO MTO3HAHMS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BUTHs HAYKH U OOIIECTBEHHOW TPAKTHKH,

[1PG14. VYmenue BBIOMpPATh MOAXOAAIIUN W3YUYEHHBIH METO]
JUIsL pelIeHHs 3a/ayd, pacro3HaBaThb MaTeMaTU4ecKue (aKThl
M MaTeMaTHYecKue MOJENIU B MPHPOJIHBIX M OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHE NPHUBOIUTH HPHUMEPHI
MaT€MaTU4YeCKUX  OTKPBITMM  POCCUHCKOM U MHUPOBOH
MaTeMaTHYeCKONW HayKH

[1P61. Bragenue MeTonaMH J0Ka3aTelbCTB, AalrOPUTMaMH
pelieHus 3aaa4; ymeHue GopMyIupoBaTh ONpeaeaeHus, aKCHOMBI
U TEOpEMBI, NPUMEHATh HX, MPOBOAUTH JOKAa3aTECJIbHbBIE
paccyXJIeHHs B XOJ€ peIECHUs 3a/1a4;
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OCHOBAHHOTI'O Ha Jasuore KYJBTYD,
CHOCOOCTBYIOLIIETO OCO3HAHUIO CBOETO0 MeECTa B
IIOJIMKYJIbTYPHOM MUDE;

- OCO3HaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH,
FOTOBHOCTb  OCYILECTBJIATH  IIPOEKTHYIO U

HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE
OBnanenue YHUBEPCAITbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU JCHCTBHUSIMH:

- OCYIIECTBIIATh  IICJICHANIPABICHHBIA  MOMCK
nepeHoca CpeJICTB M CIIOCOOOB  JCHUCTBUS B
pOoECCHOHAIBHYIO CPELY;

- YMETh TEPEHOCUTh 3HAHHS B MO3HABATCILHYIO H
MMPAKTUYCCKYIO o0OJactu KUBHECACATCIIBHOCTH,

- yMeTh WHTEIPUPOBATh 3HAHUS W3 Pa3HbIX
IpeIMETHBIX o0JsacTel.
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JACIHUILIAHBI
2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThbI O0bem B
yacax
O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 122
TUCITUTITTHHbBI
1. OcHoBHOE coaep:kaHue 104
BT. 4.

TEOPETUUICCKOE 0OyUCHHE 92
[IpakTrueckue 3aHATUA
KOHTPOJIbHBIE pabOThI 12
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 18
BT. 4..
TEOPETUICCKOE OOyUCHHE 18
MPAKTUYECKUE 3aHATHUS
NuauBuayaJbHbId MPOEKT (J1a/HET) HeT
IIpome:kyTouHasi aTTecTanus
HTorosast KOHTpOJIbHAS paboTa 1 cemecTp
3ayeT ¢ OlEHKOM 2 cemecTp
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Conep:xxanue ydyeOHOro Marepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

U HEpaBEHCTBA

K13HU. CUCTEMBI M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUN M HEPAaBEHCTB. CUCTEMBI
JIMHEVHBIX yYpaBHEHUU. PellleHne NpuKiagHbIX 3a/1ad ¢ MOMOUIBIO CUCTEMBI JTMHEUHBIX
YpaBHEHUU

Tema 1.4.

[TporieHTHBIC  BBIYHUCIICHHS
B npodecCHOHATBHBIX
3a7a4ax

IIpodeccnonaibHO OpPHEHTHPOBAHHOE CO/AepKaHMe (CoAep:KaHUEe NPHKJIATHOTO
MO/1YJIf1)

[Tpumenenue npoOelt W MPOLEHTOB JAJS PELICHUS MPUKIAAHBIX 337ad U3 pa3IMYHbIX
oTpacieid 3HaHUW U peanbHOM >ku3HU. [IpUOMOKEHHBIE BBIYMCIEHUS, MpaBUia
OKpYTIJICHMs, TPUKHUIKA M OLEHKA pe3yibTaTa BblYMCICHUH. PasHble cnocoOsbl

HaumeHoBaHue pa3jie/ioB 2 . O0bem | Dopmupyembie
" TeM OpPHEHTHPOBAHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3aAHATHS, NPUKJIATHON 4acoB | KOMNeTeHUHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHoOe coep:kaHue

Pa3znea 1. [loBTOpeHue Kypca MATEMATHKH OCHOBHOM IIKOJIbI 8

Tema 1.1. Copepxanne y4eOHOro Marepuaa 2

Ilenp u 3anaun MareMatuky | Llenp u 3agaun MaTeMaTHKU IPU OCBOCHUM CIEIUAIBHOCTU. ba3oBbie 3HAHUS M YMEHHUS

npu OCBOEHHUH | TI0O MaTeMAaTHUKE B MPOPECCHOHATBHON M B IMOBCEAHCBHOW ACITEILHOCTH. MHOXECTBO,

CIELUAIBHOCTH. ornepauuy Haja MHOXecTBaMHu. [luarpammel Diniepa—Benna. Mcnonb3oBanue Te0peTUKO-

MHokecTBa U JIOTHKA MHOKECTBEHHOI'0 ammapaTta JJjsi OINHCaHUs pEabHbIX IPOLIECCOB M SIBICHUNU B
npoecCHOHANBHOM AESITETbHOCTH, MPH pPEIIeHUH 3a4ady W3 APYTUX JUCIMILIUH.
Onpenenenue, Teopema, ClIe/ICTBUE, 10Ka3aTEIbCTBO

Tewma 1.2. Cogepxanue yueOHOro Marepuasa

UYucna 1 BBIYUCIEHUS Hatypanbubie u uensie uucna. [lpusHaku aenumocTd 1enbIX uuces. PannoHanbHbIe
yricia. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, IPOLIEHTHI, 0ECKOHEYHBIE TIEPHOAMYECKIE OK 01,
npobu. ApudmeTHuecKre Omepaluu C paldOHATBHBIMU 4YHCIaMH, MNpeoOpa3zoBaHUs OK 02,
YHCJIOBBIX BbIpAKEHUH. [leficTBUTENbHBIE YKcia. PanMoHaNbHBIE W MppalMOHAIbHbIE OK 03,
yucia. Apudmernyeckrue ornepanuu C JeUCTBUTENbHBIMU dHciaaMu. llpubnnxénnbie OK 04,
BBIUNCJICHMS], TPaBWJIa OKPYIJIEHUs], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN OK 05,

Tema 1.3 Copneprkanue yueOHOro MaTepuaa 4 OK 06

ToxmectBa U | ToXaeCcTBa W TOXKAECTBEHHBbIC MPEoOpa3oBaHus. YPaBHCHHE, KOPEHb YPaBHEHUSL. OK 07

TOKJIECTBEHHBIE HepaBeHcTBO, pemieHne HepaBeHCTBA. MeToa MHTepBaioB. PemeHue 1ensix U ApoOHO- IK 1.2

npeoOpazoBaHusl. palMOHAIBHBIX YPAaBHEHHWM W HEpaBeHCTB. II[pumMeHeHue ypaBHEHMII M HEPaBEHCTB K

YpaBHEeHUA PELICHUI0O MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 PasInYHbIX 00JacTel HAyKH U peanbHOM

2 OGpazoBarebHas OpraHu3alys BIPABE CAMOCTOATENLHO OIPEAEIATH MOCIEN0BATENLHOCTD U3YUEH s PA3/ENOB M TEM, BXOISAIIMX B HHUX, & TAKXKE NEPEPACIIPEIeNATh KOIMIECTBO YaCOB ISt
OCBOCHHS O0yYaroIUMUCA y4eOHOTo MaTepHaia ¢ Y4eTOM JIOTUKHA (OPMHPOBAHUS IMPEIMETHBIX Pe3yJbTaTOB, OOIMNX M MPO(ECCHOHATIHHBIX KOMIIETCHIINH, MEXIIPEIMETHBIX CBS3EH C

JNPYTUMH TUCITUTUTHHAMHA 00111e00pa30BaTeIbHOro U 00IenpodeCCHOHANBHOTO ITUKIOB yaebHoro miana OIT CITO
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BbIUKCIICHUS] TPOLEHTOB. [IpolleHTHBIE BBIYUCIECHUS B MpOo(EecCHOHANBHBIX 3ajadax.
[TpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTHYECKHX 3a7ad U 3a/ad U3
pa3IMyYHbIX 00JacTel HAyKU M peasIbHOM JKU3HU

Jlorapudm yucna. CBoiicTBa

Jlorapudm umcna. Jlecarnunble u HaTypaidbHbie Jjorapudmbl. [IpeoOpa3zoBanue

JorapugmoB

BBIPKEHUI, COIepKALUX JOraprPMbI

Tema 1.5. Cojeprkanne y4eOHOro Matepuasa 2
IlocienoBaTenbHOCTH [TocnenoBaTenbHOCTH, CIOCOOBI  3amaHus IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
Y IIPOTPECCUU nocie0BaTeNbHOCTU. Apudmernyeckas U reoMeTrpuueckas mnporpeccuu. beckoHeuHo
yObIBatomasi reomerpudeckas mporpeccus. Cymma OecKOHEYHO  yObIBaroIein
reoMerpuueckor mnporpeccun. @Dopmysa CIO0XKHBIX HIPOLEHTOB. Mcnoap3oBaHue
IIPOIPECCUU /ISl PELICHMsI peaJIbHBIX 3a/1a4 PUKJIAJHOIO0 XapakTepa
Tema 1.6. Cogepxanue yueOHOro Marepuaa
®yHKUMU U rpaduKu Oynkuus, cnocoOs 3amanus Gpyakmu. ['paduk Gpynkmum. Bzaumuo odpatHeie QyHKINH.
Ob6unacTp omnpenenaeHus: U MHOKeCTBO 3HaueHui ¢yHkimn. Hynu ¢yaknun. [IpomexyTku
3HAKOM MOCTOSHCTBA. YETHBIC M Heu€THBIE PYHKIMH
KonTpoabHas pa6ora no pazaeay 1.5 PKT Ne 1. BxogHO# KOHTPOIIb
Pa3nes 2. Ctenenn u kopuu. CreneHHasi, nokaszarejibHasi M Jiorapupmuyeckasi QyHKUMu 20
Tema 2.1. Cogepxanue yueOHOro Marepuasa 4
Apudpmernyeckuii KopeHb | ApudMETHYECKHI KOPEHb HATypalbHON cTeneHu. JIeWCTBHS C apU(METHUYCCKHMHU
N—OM CTEIICHMU. KOPHSIMU N—OW CTENEHH.
Tema 2.2 Coneprkanue yueOHOro MaTepuaa
Crenenu. CtannapTHas Crenenb ¢ uenbiM nokazateneM. CtanaapTHas Gpopma 3anucu JeHCTBUTEIBLHOIO YHUCIIA.
dopma 3anucu Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JE€HCTBUTENBHBIX YUCEN JUISl PELICHHS OK 01
JEHCTBUTENBHOTO Yncia MPAKTUYECKHX 3a/1a4 U IIPpeJICTaBIeHUs JaHHbIX. CTENEeHb C palliOHAIbHBIM [IOKa3aTeJIEM. OK 0 2’
CpoiictBa crenenu. IIpeoOpa3oBaHue BbIpaXXEHHMH, COAEP)KAIIUX CTEMEHU C OK 0 3’
palMOHATILHBIM [TOKA3aTENEM OK 05’
Tema 2.3. Copneprkanue yueOHOro MaTepuaa OK 0 6’
CrenenHas QyHKIHS CrenenHas QyHKIMS C HaTypaJbHBIM M II€JIbIM IOKazareieMm. E€ cBoiicTBa u rpaduxk. OK 07’
CoiicTBa u rpaduk KOpHs N-0i cTeNeHu K 1.2
Tewma 2.4. Uppammonaneasie | Comepxanue yueOHOTO MaTepHaia 4 ’
YpaBHEHHS U HEPABEHCTBA | PenieHue nppaliOHAIbHBIX YPaBHEHUIN U HEPABEHCTB
Tema 2.5. Tlokazarenbnsie | ComepxaHue yueOHOTO MaTepHaia
ypaBHEHHUs U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS] M HEPABEHCTBA
Tema 2.6. Copneprxanue yueOHOro MaTepuasa 4

3 Yacel KOHTPOJIbHBIX pa60T YUYTCHBI B COACPIKaHNU yqe6Horo MaTtepuajia 1 BXOOAT B O6HI€€ KOJIMYECTBO 4acCOB IO pa3aciy
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Tema 2.7. IlokasarenbHas

Copepxanue yueOHOro Marepuasa

u norapupmuueckas | [lokazarenpHas u  jgorapudmuueckas (QYHKOUH, HX CBOMcTBAa M TpaduUKH.
byHKIUY, ypaBHenus, | JlorapugmMuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
HEPAaBEHCTBA
Tewma 2.8. IIpodeccnonaibHO OpPHEHTHPOBAHHOE CcoO/epKaHHMe (CoAep:KaHUe NPHUKJIIATHOTO 4
Jlorapudmsl B ipupoie MO/1YJIfA)
U TEXHUKE [Tpumenenue norapudma. Mcropus pasButus marematuku. Jlorapupmudeckas cnupaib
B npupojge. Ee maremaruueckue cBoiictBa. Mcnonb3oBanue rpa@ukoB QyHKUMN IS
MCCJIEIOBAHMSI IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT [P PELICHNUH 33]1a4 U3
pa3anyuHbIX 00JacTel HAYKU M peaIbHOM JKU3HH
Tema 2.9. Cojnepkanne ydeOHOro Marepuana 4
[IpumeHeHue ypaBHEHUH, Hcnons3oBanue rpadgukoB (yHKUUN Ui PELICHUS ypaBHEHUW M JIMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MaTeMaTUYECKUX 3a7ad U
K PELICHUIO 3a/1a4 3a[a4 U3 pa3IU4HbIX 00JacTel HAyKU U pealbHOMN KU3HH
Pasnen 3. IlpsiMble U JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 18
Tema 3.1. Cogepxanue yueOHOro Marepuasa 2
IloBropenne nnanuMerpuu. | OcHoBHBIE (GUTYpBI, (GakTBl W TeopeMbl IuTaHuMeTpur. OCHOBHBIE TOHSATHS
OcHOBHbIE NOHATHSA | cTepeoMeTpuH.  Touka, TpsMas, IUIOCKOCTb, MpocTpaHcTBo. [loHstue 00
CTEepEOMETPUN AKCHOMaTHYECKOM MOCTPOECHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3
HUX
Tewma 3.2. Cojneprkanne yueOHOro Matepuana
[Tpstmble U IIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLINECS], TAPAIIIEIBHBIE U OK 01
B IIPOCTPAHCTBE. | CKpeluBaomuecs npsmele. [lapanieabHOCTh NPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE: OK 02’
[TapannensHOCTE  NPSAMBIX, | MapajyiebHble  NpsMble B MPOCTPAHCTBE, MAPAUIETBHOCTh  TPEX  MPAMBIX, OK 03’
npsAMOM ¥ IUIOCKOCTH, | MApauIebHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C COHANpaBJICHHBIMH CTOPOHAMH, YTOJ OK 0 5’
IJIOCKOCTEHN MEXIy MpsAMBIMH B TpOCTpaHCTBE. [lapaynenbHOCTh INIOCKOCTEH: MapajlieNbHbIe OK 07’
IIJIOCKOCTH, CBOWMCTBA MapauleNIbHBIX IUIOCKOCTeW. IIpocreimne NnpoCTpaHCTBEHHBIE K 1.2
(GUrypsl Ha MIIOCKOCTH: TETpadIp, KyO, mapajuiesenune;], HIOCTPOSHHE CeUeHH '
Tema 3.3. Coneprkanne yaeOHOro MaTepuaa 4
[lepneH UKy ISPHOCTD [lepnieHAUKYISIPHOCTE  NPSAMOM M IJIOCKOCTH: MEPIEHIUKYJISAPHBIE IpsIMBIE B
MPSIMBIX IIPOCTPAHCTBE, MpPSIMbIE MapajlielbHble U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK

U IJIOCKOCTEN

NEPNCHAUKYIIIPHOCTHU HpHMOﬁ U IUIOCKOCTH, TEOpEMa O HpHMOﬁ HCpHCHI{I/IKy.]IﬂpHOI\/II
IIJIOCKOCTH

PKT Ne 2, KP mo pazznenam 1-2, 3.1, 3.2,3.3

Tema 3.4.

Copepxanne yueOHOro Marepuasa
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VYTl MeXAY IPSIMBIMU
U TJIOCKOCTSIMU

VYriael B NPOCTPAHCTBE: Yol MEXAy HPSMOM M IIJIOCKOCTBIO, JIBYI'DAaHHBIM YToOlI,
JIMHEHHBIN yToJ ABYTPAaHHOTrO yruia. [lepreniuKyiisip 1 HaKJIOHHBIE: PACCTOSHUE OT TOUKHU
710 MJIOCKOCTHU, PACCTOSHUE OT IPAMOM 10 MIIOCKOCTH, IPOSKIHs (GUTYpPhl HA MIIOCKOCTb.
[lepneHguKyIpPHOCTD IJIOCKOCTEM: NMPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o0 Tpéx NepneHAUKYIIPAX

Tema 3.5. Cojeprkanne y4eOHOro Matepuaa 4
KoopaunaTs! 1 BEKTOpBI Bektop Ha muockocty u B mpocTpaHcTBe. ClOXKEHHME W BBIYUTAHHE BEKTOPOB.
B IIPOCTPAHCTBE YMHOKEHHE BEeKTOpa Ha 4ucio. PasnmoxkeHue BekTOpa IO TPEM HEKOMILIAHAPHBIM

BekTopaM. IIpaBuno mapamienenunena. Pemienue 3ajgad, CBSI3aHHBIX C IPUMEHEHUEM

IIpaBWJI JAeUCTBUM ¢ BekTOpamu. [IpsMoyronpHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.

Koopaunarts! Bexkropa. [Ipocreiimme 3amaun B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMH.

CkaysipHOE TNpPOM3BEICHHE BEKTOPOB. BpIUnCiIEHHE yITIOB MeEXAy HpsIMBIMU U

iockocTsiMU. KoopimHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH FEOMETPUUECKUX 3a7au
Tema 3.6. IIpodeccnonaibHO OPHEHTHPOBAHHOE COePKaAHME (COEPKAHUE TPUKJIIATHOTO 6
[IpsimMble U TUIOCKOCTH MOYJIs1)
B IIPAKTUYECKUX 3aJa4ax PacnionoxxeHue npsiMbIX U IJIOCKOCTEH B OKpY)KarolleM Mupe (IpUpoje, UCKYCCTBE,

apXUTEKTYype, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAaHHBIX 3aj1a4
Tema 3.7. Copneprkanue yueOHOro MaTepuaa 2
Pemenne 3amau. Ipsimele Pemenue 3a1au Ha HAX0KJIEHUE T€OMETPUUYECKUX BEJTMUYMH C MCIIOJIb30BAHMEM amapara
U IUIOCKOCTH, KOOPJIUHATEl | BEKTOPHOU areOpbl
U BEKTOP
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pyHKuuu 18
Tema 4.1. Copneprkanue yueOHOro MaTepuaa 6
OCHOBBI TPUTOHOMETPUHU CuHycC, KOCMHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC

YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPYXHOCTBD, OlIpeZieIICHUE

TPUTOHOMETPHUECKUX (YHKIIMI YUCIOBOrO apryMeHTa
Tema 4.2 OcnoBuble | ConeprkaHue yueOHOro MaTepuaa
TPUTOHOMETPHUECKHE [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA bopmyIbl OK 01
Tema 4.3. Copnepkanne yaeOHOro MaTepuana 6 OK 02’
Tpuronomerpuueckue Oyuknus. [lepuoanueckue pynkuuu. Tpuronomerpuyeckue QyHKINUU, UX CBOMCTBA U OK 03’
(GyHKUMH, HX CBOWCTBA W | rpaduKu OK 0 4’
rpaguku OK OS?
Tema 4.4. Copneprkanue yueOHOro MaTepuasa OK 06,
Tpuronomerpuyeckue PemieHne  TPUTOHOMETPUYECKUX  ypaBHEHHH. [IpuMmeppl  TpUTOHOMETPUUYECKUX MK 1.2
YPaBHEHMs U HEPABEHCTBA | HEPABEHCTB
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Tewma 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe (Coaep:KaHHue MPHUKJIIATHOIO 4
UcnonwszoBanue MOLYJisl)
TPUTOHOMETPUHU [TpoBeneHue MPakTUYECKUX pacyeToB Mo (opMmyaM TpUroHOMEeTpuH. Vcmonb3oBaHue
B IIpo(ecCHOHANIBHOM cepe | rpadukoB GyHKIHUI I HCCIIE0BAHMS ITPOLIECCOB U 3aBUCHMOCTEH, KOTOPHIE BO3HUKAIOT
IIPU PELICHUU 3aJa4 U3 IPYTUX YUYEOHbIX JUCHUIUIMH U PEeaIbHON KU3HU
Tewma 4.6. Cojeprkanue y4eOHOro Matepuasa 2
Pemenune 3aja4 | Tpuronomerpuueckue GyHKINHU, TOKISCTBA M YPAaBHEHUS
TPUTOHOMETPHH PKT Ne 3 no pazneny 3.4-4
Pasznen S. MHOrOrpaHHHMKH M TeJIa BpalleHUs 18
Tema 5.1. Cogepxanue yueOHOro Marepuasa 6
MHororpaHHuKu [TonsiTue MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma;
TpaHd U OCHOBAHUS TPHU3MBI; TpsMas M HAKJIOHHAS TpPU3MBL, OOKOBask W TOJHAs
NOBEpXHOCTh Npu3Mbl. [lapainenenunesn, HOpsIMOYTOJbHBINA MapajyieNenue]; U ero
cBoiictBa. [lupamua: n-yronpHasi mupamuia, TpaHd U OCHOBAHUE MUPAMUIbl; OOKOBas U
[I0JIHAsl MOBEPXHOCTh NMUPAMUJBI, MpaBUWIbHAS M yCEUEHHAs NUPAMUIA. DJIEMEHTBI
OpU3Mbl U TUPAMUJIBL. BbluncieHne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHalu,
YTIIBI
Tema 5.2. Copneprkanue yueOHOro MaTepuaa
[IpaBunbHbIE [TpaBuiibHbIE MHOTOIPAHHUKH: TOHSATHE MPAaBUIBHOTO MHOTOTPAHHUKA; MpaBUIIbHAs OK 01,
MHOTOTPaHHUKH. npu3Ma U TpaBHIIbHAS MUPAMUJIA; IPABUIIbHAS TPEYToJbHAS MUpaMHIa U MPaBUIBHBIN OK 02,
[Tnomans IIOBEPXHOCTH | TeTpa’ap; KyO. [IpencTaBienne o mpaBMIIbHBIX MHOTOIPaHHUKAX: OKTAad/Ip, 10AEKadIp U OK 05,
MHOTOTPaHHUKOB ukocasap u Ap. CedeHus npusmbl U nupamuabl. [lnomans G0KOBOM MOBEPXHOCTH M OK 06
MOJIHOM TMOBEPXHOCTU MPSMOM NPHU3MBI, IUIOIIAJAb OCHOBAHUN, TeopeMa O OOKOBOM OK 07
MOBEPXHOCTH MpsiMON mpu3Mel. [lmomanps OGOKOBONH MOBEPXHOCTH W IMOBEPXHOCTH [IK 1.2
MpaBWIBHON NHpaMuJbl, TeopemMa O IUIOHaAu OOKOBOW IMOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI
Tema 5.3. Copnepkanne yaeOHOro MaTepuana 8

Tena BpameHus

[{umHapuyeckass MOBEPXHOCTb, OOpa3yloUMe IMIMHAPHUYECKOW MOBEPXHOCTH, OCh
HHHI/IHJIPI/I‘—IQCKOﬁ IMOBEPXHOCTH. HI/IJ’II/IHI{pZ ocHOBaHUSI U OOKOBas IMOBEPXHOCTD,
oOpasyroias M OChb, IUIOMAAb OOKOBOM UM TOJHOM moBepxHOocTH. KoHMueckas
MOBEPXHOCTh, 00pa3ylolue KOHMYECKON MOBEPXHOCTH, OChb W BEpPIIMHA KOHUYECKOU
noBepxHocTu. KoHyC: OCHOBaHMe M BeplIMHA, 00pa3yromiast ¥ 0Ch, IUIOMIA b OOKOBOW U
MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroline 1 BHICOTa, OCHOBAHUS U OOKOBast
nosepxHocTh. Cdepa u map: HeHTp, paauyc, TUaMeTp, IUIOMaAb MOBEPXHOCTH chephl.
B3auMHoe pacnosiokeHue cgepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTb K cdepe,
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wiomanb cdeprl. M3o0pakeHue Ten BpallleHUs Ha MIOCKOCTH. Pa3BépTka muiauHIpa U
KOHYyca

Tema 5.4.
O0BEMBI u
IIOBEPXHOCTEH TeI

ILIOIIA A

Conepkanue yueOHOro MaTepraia

[Tonsitue 06 00BEMeE Tena B mpoctpancTBe. OCHOBHBIE CBOICTBA 00BEMOB Ten. Teopema
00 00BEME MPSMOYTOJILHOTO MapaJUIeIICIUIIeIa | CISACTBUS U3 He€. 00beM MTUPaMUIbI U
npu3Mbl. O0bEM MMHApa, KoHyca. O0BEM mapa u wiomanb chepsl. [logoOHbBIE Tena B
npoctpancTBe. COOTHOIICHHSI MEXKTY TUIOIMIAIMU TTOBEPXHOCTEH, 00BEMaMu O JOOHBIX
ten. CedeHus: muMHApa (MApajUielIbHO W TEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapajuielbHOE OCHOBAaHHMIO U TPOXOJSINEe uYepe3 BEpIIMHY), CEYCHHs Iapa.
MHororpaHHuK, OMHMCaHHBIA OKOJIO cdephl; cdepa, BIUcaHHAS B MHOTOTPAHHUK WM B
TEJIO BpaICHUs

Tema 5.5. IIpodeccnonaibHO OPHEHTHPOBAHHOE CcoOAep:KaHMe (CoAep:KaHMe NPHUKJIATHOTO 2
JIBrKEHHE B IPOCTPAHCTBE. | MOAYJIA)
Ceuenns u xomOuHanuu | CUMMETpHsI B IPOCTPAHCTBE: CUMMETPHsI OTHOCHTEIBHO TOYKH, MPSIMOMU, MIOCKOCTH.
IPOCTPAHCTBEHHBIX QUTYp | DIEMEHTHI ~ CHMMETPUH B  NHPaMHIAX,  [apaUielenuleaax,  MPaBHIbHBIX
B npo(eCCHOHANBHBIX | MHOrOrpaHHHKaX. CHUMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY, B IPO(ECCHH.
3aza4ax Hcnonbs3oBaHne ABMKEHUH B IIPOCTPAHCTBE IIPU penieHuu 3anad. llocrpoenue ceuenni
MHOTOTPAaHHMKOB M Tel BpamieHus. Meron cienoB. KomOuHanust Ten BpamieHHs |
MHOTOTpaHHUKOB. Vcrnonp3oBaHue KOMOMHALMNA MHOTOTPAaHHUKOB U TEJI BpAIIEHUS B
IPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4ax
Tewma 5.6. Cojnepkanne yaeOHOro Matepuana 2
Pemenue 3aja4. | Beruncnenue BeaMuuH (UIMHA, yros, o0beM, IUIOIadb MOBEPXHOCTH) T€OMETPHUECKUX
MHuororpanHukd M Tena | puryp, HWCHONB3ysS HW3ydeHHBbIe QopMynbl M MeToabl. llocTpoeHue  cedeHWi
BpallleHus MHOT'OI'PAaHHMKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKUX 4YepTexel u3
PUCYHKOB IPOCThIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y
PKT Ne 4 no pazneny 5
Pa3nea 6. Ilpon3Bognas u nepsoodpasHasi QyHKuMu 14
Tema 6.1. Copnepkanne yaeOHOro MaTeprana 4
MOHOTOHHOCTh u | [IpoMeXyTKH MOHOTOHHOCTH (yHKIMM. MaKCUMyMbl M MHUHMUMYMBI (DYHKIHH.
3KCTPEMYMBI Gynkuun. | Haubounbliiee 1 HauMeHblIee 3HaYeHNE (PYHKIIMU Ha TIPOMEKYTKE
ToukH 3KCTpEMyMa OK 01,
Tema 6.2. Cojiepkanue yaeOHOro MaTepraia OK 02,
[Moustne  HenpepsiBHOCTH | HempepsiBHEIE GyHKIMH. MeTo HHTEPBANIOB VIS PEIeHUs HEPABEHCTB OK 03,
GyHKIIH. Meton OK 04,
UHTEPBAJIOB OK 07
Tema 6.3. Copep:kaHue y4eOHOTO MaTepuana 6 IK 1.2
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[IpousBoaHas. [Ipow3Bognas ¢yHkuuu. ['eomeTpudeckuit W (HU3WYECKUA CMBICT TTPOU3BOIHOM.
I'eomerpuuecknii u | [IpousBogHbie meMeHTapHBIX QyHKIMNA. DOpMyYIIbl HAX0KIESHHUS TPOU3BOJTHON CYMMBI,
buznyeckuit CMBICH | IPOU3BENICHUS U YaCTHOTO (DyHKUIUN

MIPOU3BOAHOMN

Tema 6.4. Mounortonnocts | Comepkanue yaeOHOro MaTepuana

byHKIIH. Touku | [IpuMeHeHNE TPOU3BOTHON K HCCIICIOBaHUIO (DYHKIII HAa MOHOTOHHOCTD U 9KCTPEMYMBI
IKCTpEMyMa

Tema 6.5. Cojeprkanre y4eOHOro Matepuasa

Hauboublee 1 HauUMeHbILIEE
3HaYeHHsI QYHKIUH

Haxoxnenue HauOoNbLIEro W HAaWMEHBLIETO 3HAYEHUS (YHKUMUM Ha OTpPE3KE.
[IpuMeHeHrne NPOU3BOIHON I HAXOXKACHUS HAWIY4YlIEro PEIIeHHs B IPUKIIATIHBIX
3ajauax, sl OnpeesieHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (hopMyIIoi HiTH rpadukomM

Tema 6.6. Haxoxnenue
ONTUMAIBHOTO pe3yJibTara ¢

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAepP:KaHHe (CoJep:KaHUe TPHUKIATHOTO
MOYJISA)

MTOMOIIBIO TIPOU3BOTHOM

HpI/IKJ'IaI[HBIe 3aJadyyd, B TOM YHCIIC COIOHMAJIBHO-3KOHOMHUYCCKOI'O H (1)1/131/1%01(01“0
XapaKkTepa, X pCIICHUC CPCACTBAMU MATCMATHUYCCKOI'O aHaJIM3a

Tema 6.7.

Copepxanue yueOHOro MaTepualia

IlepBooOpasnas GpyHKIMN

ITepBooOpaznas. Tabnuia nepBooOpa3HBIX

Tema 6.8.

Cojnepkanne ydeOHOro Matepuana

[Imomane KpUBOJIMHENHOMN
Tparnenuu. dopmyna
Herorona — Jleiibaumna

WuTerpan, ero reomerpudeckuii U (QpU3MYECKHil CMbICI. BhIuncieHne WHTErpana mo
dbopmyne Herotona-Jleitoaura

Tema 6.9.

Cojneprkanne yueOHOro Matepuana

[TpumMeHeHne POU3BOTHON
U riepBooOpa3Hoi PpyHKIKN

Perenue 3a1au Ha MpUMEHEHUE TPOU3BOIHOM M MHTETpajia sl BRIYUCICHUS (PU3MUECKUX
BEJIMYMH U MJIOIaaei

PKT Ne 5 no pa3zneny 6

Paspnen 7. Teopusi BeposiTHO

CTed M CTATHCTHKA

Tema 7.1.

Copepxanrie yueOHOro MaTepuaa

[IpencraBienne gaHHBIX
U OIIMcaTeNbHas CTATUCTUKA

HpCI[CTaBJ'ICHI/IC JaHHBIX C ITOMOIIBIO Ta6J'II/II_I H quarpamMm. Cpez[Hee apI/I(I)MCTI/I‘-IeCKoe,
MEaHaHa, HauOoJIbIIeE U HaWMMEHbIIEE 3HA4YCHHA, pasMax, AJUCIICPCHUA, CTAaHIAPTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha6op013

Tema 7.2.

Copepxanne yueOHOro MaTrepuaa

CryqaitHbie COOBITHS.
Onepanuu Haj COOBITUIMU

CrnyuaiiHple SKCTIEpUMEHTHI (OTBITHI) U CIydailHbIe COOBITUSI. DIEMEHTApHBIE COOBITHUS
(ucxomsr). BeposTHOCTH cimydaiiHOTO COOBITHS. BIM30CTh 9acTOTHI W BEPOSTHOCTH
coObiThii. Ciy4aifHble ONBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B ONBITaX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHUSMHU.

Omnepanyu HajJ COOBITUSIMH: TIepeceueHue, 00beIMHEHHE, IPOTUBOMOJIOKHBIE COOBITHSL.

OK 01, OK 02,
OK 03,
OK 04
OK 06
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Huarpammbl  Ditnepa. dopmyna CIO0XKEHHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTb.
YMHOXkeHue BeposTHOCTEH. [lepeBo ciywdaliHOro skcrnepuMmeHta. dopmyiia IOIHOU
BeposaTHOCTH. HezaBucumble coObITUS

IIK 1.2

Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe (Coaep:KaHHue MPHUKJIATHOIO 2

BepositHOCTh MOJYJIsT)

B npodeccuonanbheiX | [lepBuuHas 00pabOTKa CTaTUCTUYECKHMX JaHHBIX. ['paduueckoe MX MpeICTaBICHHE.

3a1a4ax HaxoxxneHne cpeqHHX XapaKTepUCTUK, HaOMoAaeMbIX NaHHBIX. OLEHKa BEpOSTHOCTH
cOOBITUS B IPO(ECCUOHATBHON EATEIBHOCTH, pelleHue Npo(ecCHOHANbHBIX 3a7a4y Ha
BEPOSTHOCTh COOBITHS, NPUMEHEHHE CTAaTHCTUYECKUX METOJOB JJIsl PELICHHS
npodecCHOHATBHBIX 331a4

Tema 7.4. Cojnepkanne ydeOHOro Marepuana

OnemeHThl KOMOMHaTopuku | KomOnHaTopHOE mpaBmio ymHokeHus. [lepectanoBku u hakTopuan. Yuciao couetaHuil.
Tpeyronbuuk Ilackans. @opmyna obuHoma HeroToHa

Tema 7.5. Cogepxanue yueOHOro MaTepualia 2

Cepun mocnenoBaTelbHbIX | BUHAPHBI ClTy4ailHbIN OMBIT (MCIIBITAHUE), YCIIEX U Heyaadya. He3aBucuMbie HCIBITAHUSI.

UCIIBITAaHUN Cepus HE3aBUCUMBIX UCIBITAaHUM 10 nIepBOro ycnexa. Cepusi He3aBUCUMBIX MCIIBITaHUN
bepHymun

Tema 7.6. Copneprkanue yueOHOro MaTepuaa

Cnyuaiinple BenuuuHbl M | CnydvaiiHas BenuuuHa. PacmpeneneHue BeposTHOCTeW. JluarpamMma pachpeneneHusl.

pacrpeneneHusl. [Tpumeps! pacnpeenieHui, B TOM YHCIIe, FEOMETPUUECKOe U OMHOMMAIIBHOE.

Maremarudeckoe oxxunanue | YucnoBble XapaKTEPUCTHKH — CIyYaiHBIX BEJIMYMH: MaTEMaTH4YeCKOe OKUJIaHHe,

CIIy4allHO! BEIUYMHBI JUCIIEpCUsl M CTaHJApTHOE OTKJIOHEHHe. lIpuMepsl NpUMEHEHHs MaTeMaTU4eCKOIo
OKHMJaHMs, B TOM YHCJIE B 33/1a4aX U3 NOBCEIHEBHOM KU3HU. MaTeMaTHUECKOE OKUJaHUE
OuHapHOM cilydyallHOM BenuuuHBL. MaremaTHuecKoe O0XXHJIAHUE CYMMBbl CIy4ailHbIX
BeIMYMH. MaTeMaTH4ecKoe 0XKHUIaHue U AUCIEPCUs TeOMETPUUECKOT0o U OMHOMHUAIBHOTO
pacrpeeneHuit

Tema 7.7. Copneprxanue yueOHOro MaTepuasa 2

3akoH OONBIMX  YHCeN. | 3aKOH OOJBIIMX YHCEN U €ro poJib B HayKe, IpUpojie U obiecTBe. BoIOOpOUHBINH METO

HenpepoiBable  ciy4aiiHble | uccnenoanuil. [lpumepsl HeNpephIBHBIX CIy4YalHbIX BenuduH. [ToHATHE O MiIoTHOCTH

BEJIMYMHBI (pAacCHpesieNieHus) | paclpenelieHus. 3aaauu, MPUBOJSIIMEe K HOPMaJIbHOMY pacmhpeneneHuio. [loHsTue o

HopmansHoe HOPMaJIbHOM paclpeeIeHUN

pactpeneneHue PKT Ne 6 no pazgeny 7

IMpome:kyTouHasi aTTecTalMsA (324eT € OLEHKOI) -

Bcero: 122
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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! TPEOOBAaHUN K YPOBHIO MTOJATOTOBKU O0YYAIOIITUXCS.

No HaumenoBaHue yueOHbIX

. OcHaIeHHOCTh YYeOHBIX TTOMEIICHHIA
/1 MHOMEIICHUN

Menosas nocka — 1

[Taprta — 23

Cron — 2

Cryn — 47

HIxad kHMKHBI — 1

1 Kabuner maremaruku [TopTpeTs! a5 kaObuHETa MaTeMaTHKH -1

" (VIIK-202) KomriexT n3mepurenbHbIX HHCTPYMEHTOB-1

DkpaH (nepeHocHoi) Ha mratuBe 218 - 1

IMpoexrop View Sonic PA503W (miepenocHoii) — 1
Hoyt0yk Lenovo Idea Pad L340-

15IWL (nepeHocHOl) ¢ HEOOXOIUMBIM KOMIUIEKTOM
JIMIIEH3MOHHOT'0 MporpaMMHOro obecneyenus — 1
Menosas nocka - 1

[Mapta — 31

Cryn — 56

Cron—-1

Kabuner maremaTuku Tpubyna — 1

2. (VJIK-219) [lkad kHIKHBI — 1

Dkpad (rmepeHocHo) Ha mraTuse 218 — 1

IMpoexrop View Sonic PA503W — 1

Hoytoyk Lenovo Idea Pad L340-151WL c
HE00XOAUMBIM KOMILJIEKTOM JIMLIEH3UOHHOTO
nporpaMMHOTO obecrieuenus — 1

Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHH
(KOMILJIEKT JIMIIEH3MOHHOT0 U ¢B0OoaHOrO0 I10)

Ne | Ha3Banue (munen3us\cBo6ogHo0e I10)
1. | Windows 7 JInuensus
2. | Paint NET cBoboauoe 110
3. | CucremMa ynpaBieHHs TUCTAHITMOHHBIM cBoboanoe 110
obyuenuem Moodle
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4. | UadbopmarimoHHO-TIPaBOBBIE CHCTEMBI" csobOoauoe [10 ms

I'apant" u "Koncynbrant” oOy4aromuxcs
5. | Microsoft office 2007 JIunensus
6. | CucreMbl aHTUBUPYCHOM 3alllUTHI JIuuensus

nabopatopuu Kacnepckoro

3.2 TH®OPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

OcHoBHasi iuTEepaTypa:

1. MaremaTuka : ajreOpa ¥ Hayajga MaTeMaTHYECKOrO aHajau3a, IeOMETpHs.
Anrebpa u Hayana MmareMatudeckoro aHanmusa. 10—11 kmaccsl : 6a30BblIif U yriyOIEHHBIN
ypoBHH : yueOnuk / ILI. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u np.]. — 11-e uzn.,
ctep. — Mockaa : I[Ipocemenne, 2023. — 463 ¢. — ISBN 978-5-09-107210-5.— TekcrT :
3JIEKTPOHHBIN.

2. Maremaruka: anreOpa u Hadajga MAaTEMaTUYECKOTO aHAIN3a, TE€OMETpPHSL.
I'eomerpus: 10—11-i1 kiaccel: 0a30BbId U yriryOn€HHbIA ypoBHU : yueOnuk / JI. C.
AranacsH, b. B. , K. C. [u ap.]. — 11-e uzn., crep. — Mocksa : IIpocBemienue, 2023. —
287 c. — ISBN 978-5-09-103606-0. — TeKcT : 3IEeKTPOHHBIN.

JlonoIHUTe IbHAA JIUTepaTypa:
1. boromonos H. B. Marematuka : yd4eOHUK JJIs1 cpeaHEro npohecCuoHaabHOro

ob6pazosanust / H. B. boromonosg, II. 1. Camoiinenko. — 5-e¢ usn., nepepad. u gom. -
Mockaa : U3narensctBo FOpaiit, 2024. — 401 c. — (IIpodeccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-07878-7. — URL.: https://urait.ru/bcode/536607.—  Tekct
AIEKTPOHHBIN.

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

https://book.ru/book/943210. — TekcT: 37K TPOHHBIH.

3. byageik I'. M. Martematuka / I'. M. bynabik. — 2-e u3g., crep. — CaHKT-
[lerepOypr : Jlawp, 2024. — 156 c¢. — ISBN 978-5-507-48578-9. — URL:
https://e.lanbook.com/book/356150.— TekcT : 37K TPOHHBIH.

4. KeitmanoB A. M. Matemaruka : yueOHoe nocodue s cro / A. M. KertmaHoB,
E. K. Jletinaprac, C. I'. MeicnuBen. — 4-e uza., crep. — Cankrt-IletepOypr : Jlans, 2024.
— 288 ¢. — ISBN 978-5-507-49226-8. — URL.: https://e.lanbook.com/book/383453.—-
TeKCT : DJIEKTPOHHBIN.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM  CeTH
«HTepHET», HEOOXOIUMBIX /ISl OCBOEHHUSI JUCHHTIMHBI

1. Tazera «Maremaruka» uznareyibckoro ngoma «llepBoe ceHTSIOps»: callT. —
URL: http://mat.1september.ru (mara oOpamenus 10.04. 2025).— Pexum moctyma:
cBOOOAHBIN. — TEKCT: 3JEKTPOHHBIH.

2. OOpa3oBarenbHbli MaTeMaTuueckuili cailt Exponenta.ru: caitit. — URL:
http://www.exponenta.ru (mara oopamenus 10.04. 2025).— Pexum qoctyna: cBOOOTHBIN —
TeKcT: JIIEeKTPOHHBIN.

3. OO6mepoccuiickuii ~ MaTemaTuueckuii  mopram:  caWt. —  URL:
http://www.mathnet.ru(mata oopamenus 10.04. 2025).— Pexxum gocrtyma: cBOOOTHBIN —
TeKCT: BJIEKTPOHHBIMN.

33


http://mat.1september.ru/
http://www.exponenta.ru/

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 Y4YE€OHOW IUCIMIUIMHBI 3HAHWS, YMEHHUS, CIOCOOCTBYIOIIHE
(OpMUPOBAHNIO KOMITETEHIIH.

KoHTposb 1 OLleHKa pacKpbIBAIOTCS Y€pe3 YCBOCHHBIE 3HAHUS U NMPUOOPETECHHBIE
oOy4JaloIMMUCS ~ yMEHHS,  HampaBleHHble Ha  (opmupoBaHMe  OOWMX U
npo(eCcCUOHANbHBIX KoMmeTeHUuH. KommereHuu [MO0KHBI OBITh COOTHECEHBI C
MpEeAMETHBIMA pe3ysibTaTaMH. JlJI1 KOHTPOJIE M OLUEHKH pE3yJbTaTOB OO0y4YeHUs
Mpeno/iaBaresib BbIOMpaeT (OpMbI U METOJIBI C YUETOM IpOo(deccCHOHaIU3aluu 00yYeHus
10 IPOTPaMMe€ TACLUIUINHBI.

B Tedenue cemecTpa NCTIONIB3YIOTCA CIEAYIOIINE BUABI KOHTPOJIA:

- TEKyLUH,

- pyOEKHBIN.

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

Texymuii KOHTPOJIb MpeICTaBIsAET cO00M 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, HalMcaHUEe W 3amuTa pedepara, COOOUIEHUS WIA
COCTaBJICHHE Mpe3eHTaluU (10 BBIOOPY), BBHINOJIHEHUS] MUCbMEHHBIX CaMOCTOSITENIbHbIX,
(pPOHTATBHBIX U KOHTPOJIBHBIX PAa00T, MPOBEPKH OOIIMX U MHAMBUIYAJIbHBIX 33JlaHU, B
paMKax caMOCTOSITeJIbHOM paOOThI, a TAKXKe OJIAHKOBOTO TECTUPOBAHUS.

CamocrosiTenbHble padOThl MPEAHA3HAYEHBI JJI1 KOHTPOJISI YMEHUS PelliaTh 3a1a4u
Y BBITIOJIHATH YIIPAXXHEHHUS 0 IPOMJAECHHON TEME.

KoHTposibHbIE pabOThl AAOTCS AJ MPOBEPKH 3HAHUM M YMEHUN 0Oydarouuxcs,
MOJIyYEHHBIX B pe3yJIbTaTe U3yueHus pazjena. MoxeT 3aHMMAaTh 4acTh yYeOHOTO 3aHATHUS
¢ pa300poM MPaBUIILHBIX PEIICHUN Ha CJIECAYIOIIEM 3aHATHH.

Texymuit KOHTPOJIb TPAAULIMOHHO CIYXHUT OCHOBHBIM CPEJICTBOM OOECIeUEHUs B
y4eOHOM Tpolecce «oOpaTHOM CBSI3W» MEXKAY NpernojaBareieM M o0ydaroImuMcs,
HEOOXOAMMOM I CTUMYJUPOBAHHS pPabOThl OOYyYarOUIUXCsl U COBEPIICHCTBOBAHMUS
METOJIMKH MpenoaBaHus y4eOHbIX AUCIUILINH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumivHe ompesienceHbl B BUIC
KOHTPOJIbHOM (ITPOBEPOYHOM) pabOTHI WM OJaHKOBOTO TECTHUPOBAHUS TMOCJE U3YyUYCHUS
pasziena WIM HECKOJbKMX TEMaTUYeCKH OJM3KUX pa3lieJioB Mo JaucuuiiuHe. Bceero
npennonaraercs nposectd 2 PKT B nepsom cemectpe u 4 PKT Bo BTOpoM cemecTpe.
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Tembl PKT
1 cemecTp
Konrpoabnas padora Ne 1 «IloBTOpeHne Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI»
Konrposabnass padora Ne 2 «Cremenn u kopHH. CTemneHHas, IOKa3aTelbHas |
norapudmuueckas Gpyuakuuu. [IpsMbie v MI0CKOCTH B IPOCTPAHCTBEY

2 cemecTp
Kontpoabnass padora Ne 3 «KoopauHaTbl M BEKTOpbl B MpocTpaHcTBe. (OCHOBBI
TPUTOHOMETPUH. TpUTOHOMETPUUECKUE (PYHKIIUM
Kourtpoabnas padora Ne 4 « MHOTOrpaHHUKH U TeJla BpAIICHUS»
Koutpoabnas padora Ne 5 «IIpousBoanas u nepBoodpazHasi GyHKIHUN»
KonTposbHnast padora Ne 6 «Teopust BeposITHOCTEHN U CTAaTUCTUKA

Oo6mas/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEHITUs MeponpusiTUs
OK 01. Beiobupars cmocobwr | Tema 1.1, 1.211-0o/c4, 1.3, | TectupoBanue
pelieHus 3amau | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbIM onpoc
npodeccnoHaTEHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTn4ecKuii JUKTAHT
NEeSTeNbHOCTH  MPUMEHUTENnbHO | 2.9. [IpencraBienue
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB NPaKTHYECKUX

3.7. pabor

Temsr 4.1 - 4.4, 4.511-0/c, | KontpoisbHas pabora

4.6. Brmmonnenue 3aJaHuN

Temwr 5.1, 5.2, 5.3[1-0/c, | mpomeKyTOUHOM

5,4, 5.511-0/c, 5.6. aTTecTaluu

Temer 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,

714-1.17.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMEHHBIe cpeacTBa noucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YeTHBIN onpoc
aHanu3za W uHTepnperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaTemaTH4eCKU TUKTAHT
uHpopManuy, 2.9. IIpencraBnenue
u nHopmannronusie TexHogorun | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NpPaKTUYECKUX
TS BBITTOTHEHUS 3amau | 3.7. pabot
npodeccroHanbHOI Tewmsl 4.1 - 4.4, 4.511-0/c, | KontponbHas pabota
JeSTeIbHOCTH 4.6. Brimonnenue 3a/laHui

Temwr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOIHOM

5,4, 5.5I1-0/c, 5.6. aTTECTAlUU

Temnr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temwmr 7.1, 7.2, 7.311-0/c,

714-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
u peanusoBbiBaTh cobctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
npo¢eCCHOHAIBHOE Temwr 2.1- 2.7, 2.8 T1-o/c, | Maremarndeckuii JUKTAHT
u JMYHOCTHOE pasButue, | 2.9. IIpencraBnenue
NPEINPUHUMATEITBCKYIO Temwr 3.1 - 3.5, 3.6I1-o/c, | pe3yabTaTOB MPAKTUUYECKUX
NEeATEILHOCTD 3.7. pabot
B mnpodeccuonansHoi cdepe, | Temnr 4.1 - 4.4, 4.511-0o/c, | KontponbHas pabora
HCIIOJB30BaTh sHanus | 4.6. Brimonnenune 3aJaHul
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nmo ¢ura"coBoit TpamoTHocTH | Temsl 6.1 - 6.5, 6.611-0/c, | TpPOMEKYTOUHOI
B Pa3InYHBIX JKU3HEHHBIX | 6.7-6.9. aTTecTaluu
CUTYyaLMSIX Temnr 7.1, 7.2, 7.311-0/c,

1.4-7.7
OK 04. Oddextusno | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

BSaHMOHCﬁCTBOBaTB u pa60TaTB
B KOJIZICKTUBEC U KOMaH/IC

1.411-0/c, 1.5I1-o/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-o/c, 5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,

VYcrHblii onpoc
MaTteMaTH4eCKUM JUKTAHT
[IpencraBnenue
pe3yIbTAaTOB MPAKTUUECKUX
pabor

KonrponsHas padora

6.7-6.9. Brmmonaenue 3aJaHUN
Temsr 7.1, 7.2, 7.3I1-0/c, | mpoOMeEXyTOUHOM
14-7.7 arrecTanuu

OK 05. OcymectBiare yctayto | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanue

U NMIHUCbMCHHYKO KOMMYHHUKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

YcTHbI onpoc

Ha TrocynapCcTBeHHOM  si3bike | Temur 2.1- 2.7, 2.8 ITI-o/c, | MatemaTHueCcKuii TUKTAHT
Poccuiickoii Oenepanun | 2.9. [IpencraBnenue
C y4eToM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB NPAKTHYECKUX
COLIMAJIBHOTO 3.7. pabor
U KyJBTYPHOI'O KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KonTtpospHas paboTa
4.6. BrmosiHenue 3aJaHu
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeKyTOUHOM
5,4, 5.5I1-0/¢c, 5.6 aTTeCTalUU
OK 06. IMposBsats rpaxknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

MaTPUOTHUYECKYIO nozunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. VYcTHBIl onpoc
JEMOHCTpUPOBaTh  oco3HaHHoe | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4eCKU TUKTAHT
MIOBE/ICHNE Ha ocHoBe | 2.9. [Tpencrasienue
TPaJULMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB MPaKTHYECKUX
o01edyenoBeyeckux IeHHocTeH, | 4.6. pabot
B ToM uymcie ¢ ydyeroMm | Temsr 5.1, 5.2, 5.311-o/c, | KonrponbHas pabota
rapMOHU3aLUU 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJIaHUMN
MEKHAIIMOHAIBHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexKyTOUHOM
Y MEXPEIUTHO3HbIX OTHOLIEHUH, | 7.4 -7.7 aTTecTaluu
MIPUMEHSTh CTaHAaPTHI
AHTUKOPPYIIIMOHHOTO
TTOBEICHHS
OK 07. CopeiictBoBath | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
COXpaHEHUIO okpyxatomein | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbI# onpoc
cpensl,  pecypcocoepexxenutro, | Temsr 2.1- 2.7, 2.8 II-o/c, | Maremaruyeckuii AUKTAHT
MIPUMEHSITh 3HaHus | 2.9. [IpencraBienue
00 U3MEHEHUU kmumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3y/nbTaToOB NPaKTHUYECKUX
MIPUHIIMIIBI oepeximBoro | 3.7. pabot
MPOU3BO/ICTBA, sapdexturo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponsHas pabota
NeNCTBOBaTh B upe3BbuaiHbIX | 5,4, 5.511-0/c, 5.6. Brmmonaenune 3aJIaHHI
CUTyaLUAX Temsr 6.1 - 6.5, 6.611-0/c, | mpoMexyTOUHOMH

6.7-6.9 aTTeCTalluu
IIK 1.2. [IpumeHsITH HOPMBI IT-o/c TectupoBanue

npasa JUisl pelieHus 3a1a4 B
npodeccnoHaTbHOMI
JEATeILHOCTH

VYcerHbll onpoc
MareMaTH4eCcKUil TUKTAHT
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

3ammra  WHAUBUIYATBHBIX
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IIPOEKTOB
KonrponsHas padora

Brimonnenue 3aganui
MPOMEKYTOYHOM
aTTeCcTalluu

4.2 POPMA HPOME)KYTO‘IHUOI‘/'I ATTECTAIIUU CTYAEHTOB
IO YYEBHOU JUCHUIIJIMHE

Metoauka npoBeAeHNsI MTOIOBOM KOHTPOJIbLHOM padoThl. IIpuMepHbIe BONPOCHI
JJISL UTOTOBOM KOHTPO/IbHOM padoTsl. Kpurepuu olleHKHM 3HAHMI B paMKax
UTOrOBOH KOHTPOJIbHOM padoThlI.
®opMa IPOMEKYTOYHOH aTTECTALUM.

Metoauka nposeaenuss UKP

Hrorosas koutposbHas pabora (MKP) mo npucuumivue omnpezeneHa B BUJE
KOHTPOJIBLHOM pabOThI, CoIepIKaIIEH 3a1aHKs B TECTOBOM (hopMe U IPaKTUYECKUE 3aJaHuUs
(3amaun), Mo TeMaTUKe M3Y4YeHHBIX pasnesioB. [Ipumepnsie Tunossie 3ananus k PKT u
NKP pa3menieHsl B OIIEHOYHBIX MaTepraliax.

3auer (MKP) npoBoauTcs Ha MOCIEIHEM 3aHITUH B BUE KOHTPOJIHHOU pabOTHI B
YCTaHOBJIEHHOE pacnrcanueM BpeMsa. Ha BoinmonHeHue 3ananuii otBoauTcss 60 MUHYT, 11O
pe3yJibTaTaM IMPOBEPKU CTYJEHT MOJY4YaeT 3a4TE€HO, €CJIH OLEHKA «S»-OTIIUYHO, «4»-
XOpOILIO WM «3»-yIOBICTBOPUTEILHO M HE 3a4yTeHo, eciu pe3dyabrat HMKP «2x»-
HEY0BJIETBOPUTEIILHO.

IIpumepubie 3aganus aiasa UKP
(OK 01, OK 02, OK 03, OK 04.; OKO05, OK 06, OK 07, IIK. 1.2)

2 3
" 4 . =
1. Beinoauure aeicTBHA (\-"aj) L/ E

@
1) a = 2) 0 3) a’ 4) 1
-7 4-8
2. Beruncnute: !
7-18
77 2) 343 3) 21 4) 249
3. Pemmte ypagHenue: 7-+x+1 =2,
1) 24 2) -24 3) 26 4) -26

4. Haiigure 3HAYCHHE BBIPAKCHUS

(02727 :(02)” npu  p = -1.
1) 0,008  2) 0,0008 3) 0,08 4) 125

1
5.Berumeante: 814 .32

5
1) 6 2) 12 3) 36 4) 24

6. Uepes xonen A otpe3ka AB npoBeneHa miockocts. Uepes korer| B u Touky C sToro
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OTpe3Ka MPOBEACHBI MapaJlIeIbHbIE MPSIMBbIE, IEPECEKAIONTNE TIJIOCKOCTh B TOUKax Bi u
Ci. Halinure nnuny orpeska BB1, ecnu CCy =15 cm, AC: BC=2: 3.

7. Touka O — neHTp KBajpaTa co cTopoHou 4 cMm; OS — 0Tpe30K, NEPHNEHANKYIISIPHBIN K
IJIOCKOCTHU KBaJipaTa u paBHbIM 2 cM. HaliTu paccTossHUE OT TOUKH S 10 TOUKHU A.

Kpurepuu ouenku UKP

[Ipn BBICTABIIEHHH OLIEHKM MPENOAAaBaTENb PYKOBOJACTBYETCA CIEAYIOIIMMU
KPUTEPUSIMU:

5 (oTIMYHO) — CTYAEHT BhINOJIHWI npaBuiibHO 0T 100 10 90% 3ananuii;

4 (XOpoII0) — CTYACHT BBIMOJIHWII MPaBUILHO OT 89 10 75% 3anaHuii;

3 (y1OBIETBOPUTENIBHO) — CTYACHT BBIMOIHIII MPaBUILHO OT 74 10 50% 3ananuii;

2 (Hey1OBJIETBOPUTEIBHO) — CTYACHT BBINOJIHII IPpaBuiIbHO MeHee 50% 3a1aHuil.

3auer (MKP) mpoBomuTcsi Ha TMOCJEIHEM 3aHSTHU, HA BBITIOJIHEHHE 3aJaHui
oTBoUTCA 60 MUHYT, 1O pe3yJbTaTaM MIPOBEPKHU CTYACHT MOJIyYaeT 3a4TEHO, €CJIH OLICHKA
«S»-0TIIMYHO, «4»-XOpOILIO WU «3»-yJIOBIETBOPUTEIBHO U HE3AYTECHO, €CIIM PE3yJIbTaT
HNKP «2»- HEy1OBIETBOPUTEIBHO.

MeTtoauka npoBeeHHs 3a4€Ta C OLEHKOM

B cootBercTBHM ¢ AeicTByromuM B llonokeHnem o TEKyIeM KOHTPOJIE 3HAHUW U
MIPOMEKYTOUHOM aTtTectanuu odyuarmuxcs (akyiaprera CIIO B ®T'BOY BO Kypckom
['AY cTyneHT, BBIMOTHUBIINI BCe pyOSKHBIE KOHTPOJIbHBIC TOUKH Ha «4» U «5», MOXKET
OBITH OCBOOOK/IEH OT CAa4u 3a4eTa C OlleHKOM. EMy mpocTraBisieTcs utoronasi orieHKa Ha
OCHOBE Pe3yJIbTaTOB, MOJYYEHHBIX Ha PYOEKHBIX KOHTPOJIbHBIX TOUKAX.

Texywuti  xowmponvb (PKT) cocTOMT B BBINOJHCHUHW CaMOCTOSATEIBHBIX U
KOHTPOJILHBIX PaboT.

Ecnu cTyzieHT He BBIMOTHSAET 33/1aHUs B paMKaX TEKYIIEr0 KOHTPOJISI Ha «XOPOII0Y/
«OTIMYHO», TO MPOXOAUT MPOMEKYTOUHYIO aTTECTALUIO B TPAIMLIUOHHOM (popme. 3ayeT ¢
OLIEHKOW TPOBOJAWTCA HAa TOCIEIHEM 3aHATUM B BHUAE IMCBMEHHOIO OTBETa Ha
MpEUIOKEHHbIE  3aJaHus. B Havale 3aHATHS IPENoAaBaTellb BBINACT  3aJaHUS
MIPETEHICHTAM Ha IPOXO0XKIAEHUE MPOMEKYTOYHOM arrectanuu. Ha moAaroToBky K OTBETY
CTYJIEHTy JaeTcsi He Oosyee 45 MuHyT. Jlanee — CTyJIEeHThl OTBEYAIOT B COOTBETCTBUU C
ouepeaHOCThI0. OneHKa «oTnMyHo» mpeanonaraet 90% mnpaBuibHbIX OTBETOB. OLiEHKA
«xopomoy» mpeamnonaraet 70% mnpaBuIbHBIX OTBETOB. OIEHKA «YyAOBJIECTBOPUTEIHHO
npeanonaraer  50%  mpaBuibHBIX  OTBETOB. OlEHKa  «HEYJIOBJIETBOPUTEIBHO»
npeanonaraet MmeHee 50% NpaBUIBHBIX OTBETOB.

IIpumMepHbBIe BOMPOCHI K 3a4YeTy ¢ OIEHKOMH
(OK 01, OK 02, OK 03, OK 04.; OKO05, OK 06, OK 07, I1K. 1.2)

[lenwie uncna.

PannonanbsHble yncna.

HppauroHanpHble Yyucia.

Kopensb crenenu N > 1 1 ero cBoMCTBAa.

[ToHsiTHE O CTENEHU ¢ TPOU3BOJIBHBIM MOKa3aTesneM. CBOMCTBA CTENEHEN.

[Tonsitue morapudma uncna. CBoiicTBa norapupmoB. JlecaTuyHbie U HaTypaIbHbIC
jgorapu@mel.

ook wnE
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7. Jlorapudm npousBeneHus IByX MOJOKUTEIbHBIX YUCEN (C JOKA3aTeILCTBOM).
8. Jlorapudm yacTHOTO ABYX MOJIOKUTEIBHBIX YUCEI (C JJOKA3aTEIHCTBOM).

9.  Jlorapudm™ cTeneHu MoJIOKUTEIHHOTO Yhcia (C JOKa3aTeIbCTBOM).

10. dopmymsl mpeodbpa3oBaHUs CyMMBI M Pa3HOCTH CUHYCOB B IIPOU3BEICHHUE.
11. ®opmynsl mpeoOpa3oBaHUs CYMMbI U PA3HOCTH KOCUHYCOB B IIPOU3BE/ICHHUE.
12. ®opmynsl npeoOpa3oBaHUs CyMMbl M Pa3HOCTH TAHTE€HCOB, CYMMBbI U Pa3HOCTU
KOTaHT€HCOB.

13. IIpocreiinme TPUrOHOMETPUUYECKUE YPABHEHUSI.

14. Tlpocrteiire TPUrOHOMETPUUECKUE HEPABEHCTBRA.

15. ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHuCIa.

16. OOpaTHbIE TPUTOHOMETPUUYECKHUE PYHKIUU.

17. Ywucnosas ¢pyukuus. Croco6sl 3aganus GyHkuuud. O6nacte onpeaeneHus PyHKIIH.
18. OcHoBHbI€ cBOMCTBA (PYHKIUU (MOHOTOHHOCTb, Y€THOCTh U HEUETHOCTD).
19. OOpatHbie QpyHKIMHN U UX TpadUKH.

20. Crenennas QyHKIHUS.

21. CsoiictBa u rpaduk GyHKIUH ¥ = SINX.

22. CsoiicTBa u rpaduk QyHKINHU y - COSX.

23. CsoiicTBa u rpaduk GyHKIUHU ) =tgX .

24. CsoiicTBa u rpaduk GyHKIUHU ) = CIgX .

25. CsaoiicTBa U rpaduK MoKazaTeabHOU QYHKIIUH.

26. CaoiicTBa u rpaduk Jorapu@MuIecKor GyHKITHH.

27. TlpeobpazoBanus rpaduKkos.

28. PanuonHanbHbIC ypaBHEHHUS M HEPABEHCTBA.

29. Tloka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

30. Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

31. HppauuoHaiabHbIe YpaBHEHUS U HEPABEHCTBA.

32. Cucremsl ypaBHeHU. MeTObI PEIICHHUS.

33. Cucrtembl HEpPaBEHCTB.

34. Ilpupamenue QyHKINH, TPUPAIICHUE apTyMEHTa, TEOMETPUUECKUN CMBICI.
35. IIpomsBoanas. MexaHW4eCcKuil 1 TEOMETPHUECKHUIA CMBICT TIPOU3BOIHOM.

36. IIpowsBoaHas CyMMBbI, MPOU3BEAEHUS, YACTHOTO.

37. IIpou3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHM.

38. IIpousBoaHas ClIOKHOU QYHKIUH.

39. Haubosnbliee u HaMMeHbIIee 3HaYeHUST QYHKIIUU.

40. uddepennuan pynkuun. Ero reomeTpudeckuii CMBICI.

41. TlepBooOpasnas. Unterpan. Ero reoMeTpuieckuii CMBICII.

42. CgoiicTBa HEOMPEEICHHOTO UHTETPAIa.

43. OrnpeneneHHbIN UHTETPaJ, €r0 TeOMETPUUECKHUI CMBICIT.

44, ®opmyna Herotona-JIleGHuia.

45. (CBoiicTBa ONPEACICHHOTO UHTErpaa.

46. Bpbluucienue onpeaeseHHOro HHTerpana.

47. IlpuMeHeHHEe ONpPENEJIEHHOTO WHTEerpajga MpH BBIUMCICHUU IUIOMIAJEH IIOCKUX
duryp.

48. TIlepecTaHoBKH, pa3MeIlEHUs, COUCTAHMUS.

49. bunom HeroToHna.

50. Bwuabsr coObITHIA.

51. BeposTtHoCcTh. CBOMCTBA BEPOATHOCTH.
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52. TeopeMbl CIOKEHUS U YMHOXKEHUS BEPOSITHOCTEH.
53. JluckpeTHas ciaydaiiHas BeJIMUMHA.

54. T'eHepanbpHasi COBOKYITHOCTb U BBIOOpKA.

55. Ilonstue muHororpannuka. [Ipusma. Ilpsmast u npaBuiIbHAs MpU3Ma.
56. [Ilapamnenenumnen, ero CBOWCTBA.

57. IIpsmoil u NPSMOYTOJNBHBINA NapalIeIeIUIE.

58. O0Bem mapastenenumena.

59. OObeMm npu3MBI.

60. IloBepXHOCTb MPU3MBI.

61. IloBepxHOCTb Mapajenenumea.

62. Tlupamupa. CBoiicTBa C€UEHMS MUPAMMU/IBI.

63. OO0beM nupaMubI.

64. TloBepXHOCTh MUPAMHUJIBI.

65. OO0beM U MOBEPXHOCTH MPABUILHON MUPAMU/IBI.
66. umuaap. CeueHne MUIMHIPA MIOCKOCTIMHU.

67. OObBeM u IIoMAIb TOBEPXHOCTH ITMITHH/IPA.

68. Komnyc, ceueHne KoHyca MIOCKOCTSIMHU.

69. OO0bBeM u oML MOBEPXHOCTH KOHYCA.

70. Cdepa, map, kacarempHas IIIOCKOCTH K cdepe.

IIpuMepHbIe 3a1a4M K 324€Ty C OLICHKOM
(OK 01, OK 02, OK 03, OK 04.; OK05, OK 06, OK 07, IIK. 1.2)

. Beruucnure: 23-5- 343%.

24 — 6X
. Pemure HepaBeHCTBO: ———— <0
(x+3)(x-9)

. Haiinure 3HaueHue BhIpOKCHUS 5— Iog3(34).

. Berunciure: sinl%z; cos(405°); tg(—%); ctg(%j.

A W N R

5. PemmTe ypaBHEHHE: 2+/3 cos; -3=0.

6. Beruuciure: a) 5arccos% + 3arcsin{— g} 0) sin(4 arcco{— %) —2arctg ?J

7. IlocTtpoiiTe rpaduk GyHKIUU y = 2sin3x.
. Pemnte ypaBHeHue: a) 6sin’ x+5cosx—7 =0,

. JlokaxxuTe TOXKAECTBO:

1+2cosx+cos2x ) X | sin 2x —sin3x +sin4x
:—Cfg E, 6

O 0o

=1g3x.
c0s2x —cos3x + cosdx

l+cos2x—2cosx
10. Pemmre ypaBHenue  k?—2k+5=0
11. Tlonp3ysick npaBwiamu u hopmynamu audepeHImpoBans, HAMAUTE

MPOU3BOAHYIO (PYHKIIUU:
3

a) Y=§ —2x% +4x-5; 6) y:\/;+sin§+x2tgzx; 8) y:l_COSX

1+sinx
12. B moaykpyr pamuyca 6 ¢M BIHCaH IPSIMOYTrOJbHHK. UeMy paBHa ero HauOOJbIIAs
JI0IAab?
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13. Ha sx3amene 60 OunetroB. AHpel He BeIyuni 3 u3 HuX. HailTu BEpoSITHOCTH TOTO, UTO
€My MOMaJeTCsl BbIyUYEHHbIN OUeT.

14. Mopna BapuanuonHoro psiga 1,2, 2,4, 6, 7, 8 paBHa

15. U3 cimoBa «MakcuMym» ciydaHbIM o0Opa3oM BbiOpaHa onHa OykBa. KakoBa
BEpPOSTHOCTH TOTO, 4TO OyAeT BhIOpaHa OyKBa, KOTOpast BCTPEYAECTCS B 3TOM CJIOBE TOJIHKO
OJIVH pa3?

16. BeposiTHOCTh mosiBieHUs cOObITHS A u3 10 HE3aBUCUMBIX UCIIBITAHUHN, MPOBOIUMBIX
o cxeme bepnyiu, pasna 0,7. Haiinure nucnepcuio yucia NosiBICHUN 3TOr0 COOBITHS.
17. CTyneHThl OMYYUIIU CIIEYIONUE OLICHKU Ha IK3aMEHE M0 MaTeMAaTHUKE:

4] | [3]3]/4]4[3]3]5/4/4[5[5[3[3]4/2[4[3[3]5]

OnpenenuTs MPOIEHTHYIO YaCTOTY OLICHKH «4)
18. B Ttabauie mpuBeneHBI M3MEPEHUS OTKJIOHEHWW pa3Mepa JeTajeii OT CTaHaapTa.
[TocTpouTh TUCTOTPAMMY YaCTOT.

rpaHUIIbI 7-9 9-11 11-13 | 13-15 | 15-17
OTKJIOHCHUH

YHCJIIO 5 23 41 20 11
JeTaneu

19. OcunoBanumem mnupamunsl MABCD sBnserca xBamgpatr ABCD,  pebpo MD
NepPHEeHIUKYJIIpHO K IIockocth ocHoBanms, AD=DM=a. Haiigure miomans
MMOBEPXHOCTH MTUPAMUIBI.

20. B mpaBuipHOM TpeyroybHOM mupaMuie 60KoBbIe pedpa HAKIIOHEHBI K OCHOBAHHIO MOJT
yriiom 60, nnrHa 0okoBoro pedpa 8 cm . Halitu oObeM mupamuibl.

21. B xoHyce uepe3 ero BepIIMHYy MOJ YIJIOM W K IJIOCKOCTH OCHOBAaHHS MPOBEICHA
MJIOCKOCTh, OTCEKAOIAsi OT OKPYKHOCTH IyTy B 2W. Paanyc ocHOBaHMS KOHYca paBeH R.
Haitnute oObem KoHyca.

22. JluameTp 1miapa paBeH BBICOTE KOHYca, 0Opasyrolas KOTOPOTO COCTaBIsE€T C
IUIOCKOCTBIO OCHOBaHus yrod 60. Haligute oTHOIIEHHE 00bMOB KOHYCA U I1apa.

23. O6beM mIMHIpa paBeH 961, TIoaasr 0CEBOT0O ceueHus 48, HalIuTe IoMa b Chepbl
, OIIMCAHHOW OKOJIO IIMJIMHJIPA.

24. B npaBwibHOU YeThipexyroibHoi mupamune MABC] ctopona ocHoBaHus paBHa 0,
O0okoBoe pedbpo — 5. Haiinure:

1) mromnaas 6OKOBOI MOBEPXHOCTH ITUPAMU/IBI

2) 00beM TUPAMHUJIBI

3) yroJj HakJIoHa OOKOBOM IpaHu K TJIOCKOCTH OCHOBAHUS

4) ckanspHoe npousBeneHue BekTopos (AJ[+AB)xAM

5) mom@aabs ONMUCAHHON OKOJIO MUPAMUIBI ChEepbl

6) yroa mexxay B/l u miockocteio JIMC

25.3aBoj oTnpaBmi B (pepmepckoe xo3saicTBo 60 neraneit Ayt TpakTopoB. CpeliHee Yucio
JeTanei, MoBPEKICHHbBIX MTPU TpaHcnopTupoBke, coctaisiet 0,08 %. Halitu BeposiTHOCTh
TOTO, 4TO U3 60 feTaneit OyaeT MOBPEXKIACHO IO KpaifHel mepe 2.

26.B Hexotopoit mecTHOCTH W3 Kaxabix 100 myxunH 40 MMEIOT IUIUIOM MeEXaHUKa

CEJIbCKOro XO03siucTBa. HanTu BEpOSITHOCTH Toro, uro u3 300 myxunn 100 MMEIOT AUILIOM
MEXaHHKa CEeTLCKOTO X034 CTRA.

27. Ilons3ysice ipaBuiiaMu U hopmysnamu gudGepeHIMpoBaHus, HAHAUTE MPOU3BOAHYIO
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dbyukiuu. y= 5x -7

28. Menuana psana 1, 2, 2,4, 6, 7, 8 paBHa

29. Pemmte ypasuenne — k?—4k+4=0

30. Ha sx3amene 80 6uneroB. AHnpeil Bblyuni 4 u3 Hux. HailTu BeposSITHOCTH TOTO, YTO
€My TIOTa/ICTCSl HeBBIyUCHHBIH OHMIIET.

31. TlocTpoiite rpaduk GyHKIUU y=3x - 11-

32. Haiinu 3nauenue BoipaxeHus: 768 — 18*24

33. Pern ypaBHenne: 123 — 52x =20x - 11

34. TloctpouTts rpaduk GyHKIUU: y= -2X +9

35. ly11 mpuTOTOBJICHUSI BUITHEBOTO BapeHbsl Ha |1 KT BUITHU HYKHO 1,5 Kr caxapa. Kakoe
HauMEHbIlIee KOJMYECTBO KUJIOTPAMMOBBIX YIIAKOBOK caxapa HY)KHO, YTOOBI CBapHUTh
BapEHbE U3 27 KT BUIIHU?

Kpurepuu onieHK# 3HAHMI B PaMKaXx 3a4eTa ¢ OL[EHKOM.

[Ipu BbICTaBIEHUH OIIEHKH T10 3a4€Ty C OIIEHKOM MperoaBaTesib PyKOBOJICTBYETCS
CJIEIYIOIUMU KPUTEPHUSIMHU:

5 (omauuno) - CTYHIEHT TIOKa3bIBa€T TIJIyOOKHME OCO3HAHHBIE 3HAHUA IIO
OCBEIIAEMOMY BOTIPOCY, CBOOOTHO MPUMEHSET €ro sl PEIICHHs MPaKTUYECKUX 3aad,
BJIQZICET OCHOBHBIMH TIOHSTHSIMH, TEPMHHOJIOTHEH; OTBET TIOJHBIM, JTOKAa3aTEIbHBIN,
YETKUH, TPAMOTHBIN.

4 (xopowio) - CTYJIEHT TOKa3bIBa€T I’IyOOKOE U IMOJHOE YCBOCHHUE COJACP>KAHUS
Marepuana, yMeeT MpaBUIbLHO W J0Ka3aTeIbHO W3JIaraTh MPOTPAMMHBIN Matepual, 0e3
3aTpyAHCHWM OTBEYaeT Ha TIOCTABJICHHBIE BOMPOCHL. JlomyckaeT OTIenbHBIC
HE3HAYNTEIbHBIE HETOYHOCTU B (JOPME U CTHIIE OTBETA.

3 (yoosremeopumenvho) - CTYICHT TMOHUMAET OCHOBHOE COJIep)KaHHE Y4ueOHOM
IpOrpaMMbl, YMEET TOKa3blBaTh MPAKTHYECKOE NPUMEHEHHE TOJYyUYCHHbIX 3HAHUU.
BwmecTe ¢ Tem nonmyckaeT oTaenbHbIC OIMOKHU, HETOYHOCTH B COJIEPKAHUU U 0(OPMIICHUN
OTBETa, KOTOPhIE MCIPABIIAECT TOJBKO C MOMOIIBIO mpernofaBaTens. OTBET HE SBISETCA
JI0OCTaTOYHO TMOCJIEeI0BATEIbHBIM, TOKA3aTEIIbHBIM U TPAMOTHBIM.

2 (neydoenemseopumenvbHo) - CTYJIGHT UMEET CYILIECTBEHHbIE MPOOEIbl B 3HAHUSIX,
JOIyCKaeT OIMMOKM, HE BBIACISACT TJABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
TTOBEPXHOCTHBIN, O€3/T0Ka3aTeIbHBIN, JTOITyCKAIOTCS peUEBhIC OMNOKH

4.3 OCOBEHHOCTHU PEAJIM3AIIMA YYEBHOH JUCHUILIMHBI
«MATEMATHUKA» JJsA HUHBAJIUIOB MU JIMIl C OI'PAHUMYEHHBIMHA
BO3MOXKHOCTAMMU 310POBbS

[Tpu 00yueHUU TUI] C OTPAHMYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS YUHUTHIBAIOTCS UX
WH]JIUBUYAJIbHbBIC MCUXO0(U3NISCKUE 0COOEHHOCTH. OO6yuenue WHBAJINI0B
OCYIIECTBIISIETCS TAK)KE B COOTBETCTBUU C MHIWBUyIBHON MPOTpaMMOI peaduiuTauu
WHBAIM/A (MPY HAJTUYHH).

Jlyist marn ¢ HapyIIeHUeM CyXa BO3MOXKHO TIPEIOCTaBlIeHNne yaeOHoH nHbopMaImm
B BU3YyaJIbHOW (opMe (KpaTKMl KOHCHEKT JICKIIMM; TEeKCThl 3a/JlaHUi, HaredaTaHHBIC
YBEJIMYEHHBIM IMIPUDTOM), Ha AayJUTOPHBIX 3aHATHSAX JIOMYCKAeTCS MPUCYTCTBUE
ACCHUCTEHTA, a TAKXKEe CypAONEePEBOTUYUKOB U TU(HIOCYPIOTIEPEBOTINKOB.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B THUCbMEHHON (Qopme:
00yYaroIIMICs MUCBbMEHHO OTBEYAET Ha BOMPOCHI, TUCbMEHHO BBHITIOHAET MPAKTUYECKHE
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3aganus. Jloknazn (pedepar) Takxke MOKET OBITh MPEJICTABICH B TUCbMEHHOH (hopMme, TTpU
9TOM TpeOOBaHUS K CONEPKAHUIO OCTAIOTCA TEMH K€, a TpeOOBaHHS K KaveCTBY
M3II0KCHUS MaTepraiia (TOHSITHOCTh, Ka4eCTBO PEUH, B3aMMOJICHCTBHE C ayAUTOPUEH U T.
71.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIHE TPEeOOBaHUS, MPEABSIBISIEMbIE K MHCHMECHHBIM
pabotam (kadecTBO OGOPMIICHHUS TEKCTa M CIUCKA JIUTEPATyphbl, TPAMOTHOCTh, HAJTUIHEC
WJUTFOCTPAIIMOHHBIX MaTEPUAJIOB | T.1.).

[IpomexxyTouHass arrecTtanus I JIMI C HApPYIMICHUSIMH CIlyXa MPOBOJWUTCS B

MMACBMEHHON (opMe, TIPH STOM HCIONB3YIOTCA OOIMe KpUTepUu OleHuBaHusA. [lpu
HEOOXOJMMOCTH BpeMsl IMOATOTOBKH K OTBETY MOXKET OBITh yBenwueHo. Jlms mwi ¢
HapyIICHUEM 3pEHUS JIOMyCKaeTcs ayanaibHOe MPEeI0oCTaBIeHuE HHPOPMAIIH, a TaKKe
UCTIOJb30BaHUE HA ayAUTOPHBIX 3aHATHUSIX 3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTO()OHOB
u T.4.). [Jomyckaercsi TpUCYTCTBHE Ha 3aHATUSX aCCUCTEHTa (IIOMOIIHUKA),
OKa3bIBAIOIIETO OOYYaIOIUMCS HEOOXOAUMYI0 TEXHHUYECKYI0 TOMOIb. Texymuii
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIAeTCS B ycTHOM ¢opme. Ilpu mnpoBenenuun
MIPOMEKYTOYHOHN aTTECTAIMH IS JIUI] C HAPYIIICHUEM 3PEHUS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha yCTHOE cOOEeCceI0BaHUE IO BOMPOCAM.
JIJIst U1 ¢ OTpaHUYCHHBIMA BO3MOXHOCTSIMU 37I0POBbS, UMEIONINX HAPYIICHUS OTIOPHO-
JBUTATEIHPHOTO aIlliapaTa, Ha ayIMTOPHBIX 3aHATHSIX, @ TAKXKE MPU TIPOBEICHUN TTPOIICTYP
TEKYIIErO0 KOHTPOJII YCIIEBAEMOCTH W TIPOMEKYTOYHOW aTTeCTAllMM MOTYT OBITh
MPEIOCTaBICHB HEOOXOAMMBIC TEXHHYECKUE CpEACTBA (MEPCOHANBHBIA KOMIIBIOTED,
HOYTOYK WJIM NPYTOM TaKeT); MOMyCKAeTCsS TMPUCYTCTBHE ACCHCTCHTA (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YYAIOIMMCS HEOOXOAUMYI0 TEXHHUYECKYIO MOMOIIh (3aHATh pabouee
MECTO, TEePEIBUTATHLCS TI0 Ay TUTOPUHU, TPOUUTATH 3a/laHre, OPOPMUTH OTBET, OOIIATHCS C
pernoiaBaTesieM.
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