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1. Odmas xapakTtepucTHKa padoueii mporpamMMbl 001Ieo0pa3oBaTelbHOI
AUCHUIIHHBI «MaTeMaTHKa»
1.1. Mecro IMCHMIUIMHBI B CTPYKTYpe OCHOBHOH MpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI
«MaremaTuka» sBISeTCS MNPOPUIBHBIM TPEIMETOM 00IIe00pa30BaTEIHLHOTO
nukiaa oOpazoBarenbHOM mnporpammbel CIIO B coorBerctBuu ¢ ®I'OC mno

cnenuanbHocTH 44.02.04 CrienimanbHOE JIOMIKOJIbHOE 00pa30BaHMUE.

1)  1.2. lenu n njaHupyeMble pe3yJbTaThl 0CBOCHHS AUCIHILIAHBI:

1.2.1. Ileab 001me00pa3oBaTeIbHOM AN CHUATIIHHBI

Pabouas nporpamma OpHUeHTHPOBAHA HA IOCTH)KEHUE CIEAYIOINX LIeeH:

1. ChopMuUpOBAHHOCTH MPEACTABICHUNM O MaTEMaTUKE KaK 4YacTh MHUPOBOM
KyJIbTYphl U O MECTE€ MAaT€MaTUKH B COBPEMEHHOW LMBWIM3ALMHU, O CIOCO0ax
ONMCAHMS HA MATEMaTUYECKOM SI3bIKE SIBJICHUN PEAJIBHOIO MHPA;

2. ChopMupOBaHHOCTh MPEACTABICHUNA O MATEMAaTUYECKHUX IOHATUAX, KAK O
BOKHEHIINX MATEMATHYECKUX MOJEIAX, IMO3BOJIIIOIIMX ONMCHIBATH M H3y4yaTh
pa3HbIe IPOLECCHI U SIBICHMUS;

3. Bnagenwe cTaHIapTHBIMH TOpUEMaMU  BBIYMCIEHUH, MpeoOpa3oBaHUs
BBIPQXEHHUM, pelleHuss NPUKIATHBIX, B TOM 4HCIE, Mpo(ecCHOHATBHO
OpPUMEHTUPOBAHHBIX, 33]]a4, YPABHEHUI, HEPABEHCTB U UX CUCTEM;

4. Bnagenwe MeTOJaMHU JOKAa3aTelbCTB M AJTOPUTMOB DELICHMS; YMEHHE HX
IPUMEHSATH, IPOBOJAUTH JI0KAa3aTEIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/1a4;

5. BrnaneHue OCHOBHBIMH TIOHSATHSIMM O IUIOCKUX H  MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, mX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHUS
pacno3HaBaThb Ha 4YEpTeXaxX, MOAEISIX U B pPEaTbHOM MHUPE T'€OMETPUUYECKUE
(burypsl; npUMeHEHHE U3YYEHHBIX CBOMCTB reOMeTpuyYecKux (uryp u popmys s
pELIEHNs TEOMETPUUECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEPKAHUEM;

6. ChopMHUpOBaHHOCTh NPEACTABICHUM O MpOIECcCaxX U SIBJICHUSX, HUMEIOIIUX

BEPOSTHOCTHBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM



MHUpE, 00 OCHOBHBIX NOHATHUAX AJIEMEHTApPHOM TEOPUU BEPOATHOCTEW; YMEHUU
HaXOAWTh M OLICHMBAaThb BEPOATHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapAKTEPUCTHKHU CITyYalHbIX BEJIINYUH;

7. CpopMUpPOBaHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHITHAX, UAEIX U METOJaX
MaTEMaTUYECKOro aHaju3a;

8. Cozmanue MOTHUBAIMM K JallbHEHIIEMY HW3YYCHHIO NPEIMETHOH 00JIacTH
Maremaruka 1 IPUMEHEHHIO 3HAaHUI Ha MPAKTUKE B Mpoliecce 00yYeHUs B paMKax
po(heCcCHOHATBHBIX MOJTyJICH U TUCIUTUINH;

9. ®opmupoBaHue OOLMX U CO3JaHHE YyCIOBUU Uil (HOpMHUPOBAHMS
1po(heCcCHOHATIBHBIX HABBIKOB U KOMIIETEHIIUH.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHUHA 001Ieo0pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

e OcBoenue conepxanus yueonoro npeamera I111.01 Marematuka oGecrnieunBaeT
JNOCTHKEHHE O0yUaIoIUXCsl CIEAYIOIMINUX PE3yJIbTaTOB, YHUBEPCAIBHBIX Y4eOHBIX
JICUCTBUM M KOMIICTCHIIUI:

JIn4HOCTHBIX:

JIP 7 Oco3Haromuii ¥ IeSITENBHO BBIPAXKAOLIINN IIPUOPUTETHYIO LIEHHOCTh KAXKIOM
YEJIOBEUECKOW KU3HM, YBAKAIOMIMK JOCTOMHCTBO JIMYHOCTH Ka)XIOTO 4YeJOBEKa,
COOCTBEHHYIO M UYXKYIO YHHUKAJIbHOCTb, CBOOOIY MHPOBO33PEHUECKOTO BHIOOPA,
camoonpenenenus. IlposBiusrommii  OepexIMBO€ M UYYTKOE OTHOILIEHUE K
PENIMTMO3HOM MPUHAJIEKHOCTH KaXJOrO0 4YEJIOBEKa, IpeAyNpEaUTENIbHbI B
OTHOUIEHUH BBIPAKEHUS ITPaB ¥ 3aKOHHBIX MHTEPECOB APYTHUX JTHOAEH

JIP 14 ITlpunumarouii ¥ TPaHCIUPYIOWIUNA LIEHHOCTU (U3UYECKON KYJIbTYpbl U
CHOpTa, 3TUYECKUE HOPMBI B 00JacTH (U3MYECKON KyJIbTypbl W CIIOpTa,
COOJIOJAIOIIMKA U MPONaraHIupyOMHUi KyJIbTypy CIOPTUBHON 0€30MacHOCTU U
AHTUAOIUHIOBOT'O ITOBEICHHUS

JIP 15 [Ipossrsoomuil akTUBHYIO MO3UIUIO B Pa3BUTUU (HUZUYECKON KYIbTYpHI U
CIOpTa, YYacTBYHOUIMH B AesTenbHOCTH CTYyIAEeHYECKOTO CHOPTUBHOIO KiyOa,
BOJIOHTEPCKOM JIBUKEHUH B 00JACTH (PU3UUYECKON KyJNbTYphl U CIIOPTa U JIPYTHX

06’56}1HHCHI/I5{X, a TaK)XK€ MCPOIPUATHUAX, ACATCIBHOCTb KOTOPBLIX OPUCHTHPOBAHA



Ha Pa3BUTHE U MOMYJSpU3ALNI0 GU3HUUECKOW KYJIbTYphI U CIIOPTA.

JIP 20 D¢ dexTuBHOE B3anMOIeHiCTBHUE B pellIeHUH 00pa30BaTENbHBIX 3a/1a4

MeTtanpeaMeTHbix (MP):

OCBOCHHE OOYYAIOIMMHUCS MEXKIPEAMETHBIX TOHATHH  (MCIOJB3YIOTCS B
HECKOJBKMX TMPEAMETHBIX O00JAacTSIX ¢ TIO3BOJSIIOT CBS3BIBATh 3HAHUSA W3
pa3IMYHBIX Y4YEOHBIX MPEAMETOB, Y4YEOHBIX KypCOB, MOAYJEH B IEIOCTHYIO
HAy4YHYI0O  KapTUHYy MHpAa) W  YHUBEpPCAJbHBIX  YYEOHBIX  JCUCTBUU
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIC);

CIIOCOOHOCTh HMX HCIIOJIb30BaTh B Y4E€OHOH, MO3HABAaTEIbHOM M COIMAIBLHOU
MIPaKTHKE;

TOTOBHOCTh K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEATETLHOCTH M OpraHMU3allii yYeOHOTO COTPYIHHYECTBA C IEAArOoruu4eCKUMHU
pabOTHUKAMU W CBEPCTHHKAMHU, K yYacCTHIO B TIOCTPOCHUH HWHIUBUIYATBHON
o0pa3oBaTeIbHON TPACKTOPUH;

OBJIAJICHNE HAaBBIKAMHU Yy4eOHO-HCCIIEIOBATEIBCKON, MPOCKTHOW ¥ COIMAIBHOMN
e TETLHOCTH.

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH, YHUBEPCATBHBIMA PETYISTUBHBIMU JICHCTBUSAMU. Y HUBEPCATbHBIC
Mo3HaBaTelbHbIE  JCHCTBUA,  obOecmeuuBatoT  (opmupoBaHue  0a30BBIX
KOTHUTHUBHBIX  MPOIECCOB  OOydwaromuxcsi (OCBOGHHME METOJOB TMO3HAHUS
OKPYXAaIOIIEro MUpa; MPUMEHEHHE JIOTHYECKUX, HCCIIEeIOBATEILCKUX OIepaIni,
yMeHu# paboTaTth ¢ HHGOpMAIIHEH ).

ba3zoBble JJornueckue aelicTBUA:

® BBIABIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKK MaTeMaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHONICHUH MEXIYy TMOHATUAMH; (POPMyIHpPOBATH
OTIpEJICIICHHS TIOHATUN; YCTAaHABINBATH CYIIECTBEHHBIN MPU3HAK KIACcCU(DUKAIUH,

OCHOBAHUA I O606H_IGHI/I$I M CpaBHCHUS, KPUTCPUHU ITPOBOJUMOI'O aHAJIN34a,



®  BOCIpPUHUMATH,  (OpMyaupoBaTh U  MNpPeoOpa3OBbIBATh  CYXKJCHUSA:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISBJISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEYHS B
dakTax, MaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX; MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

e JieJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITEJIbHO JI0KA3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;

e BEIOMpATh CrIOCcO0 penieHus: yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BBHIOMpATh HauboJee MOAXOMAIMMA C Yy4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

® UCMOJIb30BaTh BOMNPOCHl KakK HCCIEI0BATEIbCKUA HWHCTPYMEHT IIO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINUI0, MHEHHUE;

® IPOBOJIUTH CAMOCTOSITEJIbHO CIIJIAHWUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

® caMOCTOsITeTbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJIOBaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® TMPOrHO3UMPOBATH BO3MOXKHOE pa3BUTHE TMpOIEecca, a TaKkKe BbIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

® BBIABISITH JAeUIUTHI WUHPOpPMAIMU, NAHHBIX, HEOOXOMUMBIX JUIsl OTBETa Ha

BOIIPOC U JUJIS PEILICHUS 3a/1a4u;



e BpIOMpaTh MH(MOPMAIUIO U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

® CTPYKTYpHpOBaTh HH(OpPMAIMIO, MPEACTABIATh €€ B Pa3NIHUHBIX (popMmax,
WTIOCTPUPOBATH TpadUuecKy;

® OIIEHMBATHh HAJASKHOCTh WH(OPMAITUH TI0 CAMOCTOSATEIHLHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

VYHuBepcanbHbIe KOMMYHUKATUBHBIE NeUCTBUS, o0ecreunBarOT
c(hOpPMHUPOBAHHOCTD COIIMAIBHBIX HABBIKOB O0YYAIOIINXCS.

Oo01enue:

® BOCHPUHHUMATh U (HOPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUAMH U
HEeasIMH OOIIEHHUS; SICHO, TOYHO, T'PAaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEILICHHS 3a/aud,
KOMMEHTHUPOBATh MOJYUYCHHBIN pe3yJbTarT;

e B Xxo/€¢ OOCYXIECHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KIAa€MOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIEHNUs; COIMOCTABISTh CBOU CYXIEHUA C CYXKICHUSAMHU APYTMX YYACTHHKOB
Jyanora, oOHapyXUBaTh Pa3jiMuue U CXOJICTBO MO3UIIUNA; B KOPPEKTHON (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

® MPEACTAaBIATh PE3YyJbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, HCCIIEIOBAHMS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS € Y4YETOM 3a/ad
MpEe3eHTAIMK U OCOOCHHOCTEHN ayAUTOPUH.

CorpyaHu4ecTBo:

® [IOHMMAaTh M HKCHOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOW WU WHAMBUIYAIBHOU
paboThl TpW pemieHud y4eOHBIX 3a/ad; NPUHUMATh IeJb COBMECTHOMN
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh TMPOIECC M pe3yJabTaT pPadoThI;

00001aTh MHEHUS HECKOJILKUX JIFOIEH;



® y4acTBOBaTh B TPYMIOBBIX ¢dopmax paboThl (0OCYKIeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYIMMHU 4YJI€HAMU KOMAaHJbl; OLIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHS.

VYHuBepcanbHble pEryJsTUBHbIE JEUCTBUS, oOecneunBaloT (OPMHUPOBAHUE
CMBICIIOBBIX YCTAaHOBOK M JKM3HEHHBIX HABBIKOB JTIHYHOCTH.

Camoopranusamnus:

® COCTaBJIAThH IUIAH, aJTOPUTM pEUIeHUs 3aJaud, BHIOMpaATh CIOCOO pEIICHHUs C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBAaTh BAapHWAHTHl pEIMIEHUH ¢ Yy4ETOM HOBOW HH(POpPMAIIUH.
CaMOKOHTPOJIb:

® BIAJICTh HABBIKAMH TO3HABATENHbHON pedIeKCUU KaK OCO3HAHMS COBEPIIACMBIX
JEUCTBUNA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTaTOB; BIAACTh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ybTaTa peuIeHUs] MaTeMaTHIeCKOM
3aJlaui;

® MPEIBUIICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TpPH PEIICHUHU 3a]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OI[EHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBHUSIM, OOBSACHATH MPUUMHBI
JOCTHKEHHS MJIM HEAOCTHIKCHHSI Pe3yNIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

npeametHsbix (I1P):

1) BmameHne METONaMHU JTOKA3aTelIbCTB, AITOPUTMAMU PEIICHUs 3a7ad; YMEHHE
bopMyIMpOBaTh OMpEEICHUsS, aKCHOMBl U TEOPEMBI, TPUMEHSTh UX, MPOBOJUTH
J0Ka3aTeNbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 3a/a4;

2) yMeHHuE OINepUupoBaTh MOHATUSIMH: CTETICHb YWCIA, JIOTapudM Yucia, yMeHue
BBHITIOJIHATHh BBIYMCIICHHE 3HAYCHUM W TIPEOOpa30BaHUsl BHIPAKCHUM CO CTETICHSIMHU

u jorapudmamu, mpeodpazoBaHus IPOOHO-PANIMOHATBHBIX BHIPAXKEHUI;



3) yMeHHMe OmepupoBaTh MOHATHUSIMHU: palMOHAIbHBIC, HPPAIMOHAIILHBIE,
MoKa3aTelibHbIe, CTENIEHHBIE, TOTapu(PMUUEeCKUe, TPUTOHOMETPUYECKUE YPAaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI;

4) yMeHHE ONEpUpOBaTH TMOHATUSAMU: (QPYHKIUSA, HENpepbIBHAS (QYHKIUS,
IPOM3BOHAs, TEpPBOOOpa3Has, OIpENeICHHBI WHTEerpall; yMEHHE HaXOJUTh
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIMI, HCHOJB3YS CIPAaBOYHBIE MaTepUabl;
UCCJIEIOBAaTh B MPOCTEHIIMX ciay4yasx (YHKIUA Ha MOHOTOHHOCTh, HaXOIUTh
HauOOIbIINE U HAMMEHBIIINE 3HaUeHHUs (PYHKIIHI; CTPOUTH TpaduKi MHOTOWICHOB
C HWCIOJb30BAaHHMEM  amnmapara MaTeMaTUYecKOro  aHaiu3a; MPUMEHSThH
OPOM3BOJAHYIO IIpU pPEIIEHWH 3ajad Ha [JBUXKEHHWE, pellaTh IPaKTHUKO-
OPUCHTHPOBAHHBIC 3a/Jladyil Ha HaWOOJbIINEe W HAWNMEHBIIUE 3HAYCHUS, Ha
HaXO0XJIEHUE IyTH, CKOPOCTU U YCKOPEHMS;

5) ymeHHe omnepupoBaTh MOHATHUAMHU: paAllMOHANbHAS (DYHKIHWSA, MOKa3aTeabHas
byHKUHA, CTEIICHHAs GyHKUMA, JorapupmMuyecKast byHKUWA,
TPUrOHOMETpUUYecKue (yHKIUU, 0OpaTHble (QYHKIUH; YMEHUE CTPOUTH I'paduku
W3YYCHHBIX (PYHKIWN, WCHONIB30BaTh TpaduKH MpPU H3YYCHHH IPOILECCOB U
3aBHCUMOCTEM, MpU pEeIIeHUH 33Jad U3 APYTUX y4eOHBIX MPEIMETOB U 33Jay U3
peasibHOM KU3HU; BRIpaXKaTh (GOpMyJIaMU 3aBUCUMOCTH MEXIY BEITHUNHAMU;

6) yMeHue penath TEKCTOBBIC 3a7]a4ui Pa3HBIX THUIOB (B TOM YHCIIE Ha TPOIEHTHI,
JIOJI M YacCTH, Ha JBMKEHHE, pabOTy, CTOMMOCTb TOBAapOB U yCIYyT, HAJIOTH, 3a7ja4uu
U3 00JacTh YIpaBJICHUS JMYHBIMU U CEMEUHBIMU (DUHAHCAMH); COCTABISATH
BBIPQXEHUS, YpPaBHEHMs, HEPAaBEHCTBA W HMX CHUCTEMbl IO YCJIOBUIO 3a/layH,
UCCIIEIOBaTh  IOJYYEHHOE  pEIIeHWe M  OLEHUWBAaTh  MPaBAONOJ0OHOCTb
pE3yNbTATOB;

7) yMeHHME ONepupoBaTh MOHATUSMHU: CpelHee apudMeTHyecKoe, MeIuaHa,
HaumOoJIblIEE W HaWMEHbIllee 3HA4YEHMs, pa3Max, JUCIEepCHusi, CTaHAApPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHHUE W3BJIEKaTh, HWHTEPIPETUPOBATH
uHpopMaIuio, TMPEACTaBICHHYIO B Ta0nuIlax, Ha [auarpaMmax, rpadukax,
OTpaXaloll[yl0 CBOWCTBA pEAIbHBIX IMPOLIECCOB U SBJICHHUM; MPEACTABIATH

I/IH(I)OpMaI_II/IIO C IIOMOIIBIO Ta6JII/IH n JuarpamMm; HCCICIOBATb CTATUCTHUYCCKHUC



JaHHBIE, B TOM YHCIIE€ C MPUMEHEHUEM rpadUyecKuX METOJOB U JJIEKTPOHHBIX
CPEACTB;

8) ymeHue omepupoBaTh MOHATHIMU: CIyYalHBIA OMBIT M CIydailHOE COOBITHE,
BEPOSITHOCTh  CIIYYalHOTO COOBITHSA; YMEHHUE BBIYUCISTH BEPOATHOCTH C
WCITOJIb30BAaHUEM TpaUUeCKUX METOAOB; MPUMEHSITH (POPMYJIBI CIIOXKEHUS U
YMHOXKECHHSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DaKThl W (GOPMYNBI MPU PEIICHUH
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) ymeHue omnepupoBaTh MOHATUSIMHU: TOYKA, MpsAMasi, MIOCKOCTb, TPOCTPAHCTBO,
JNBYTPAaHHBIM  yroJ,  CKPEUIMBAIOIIMECS  NpsIMbIE,  MAPAUIEIbHOCTH U
MEPIEHIUKYJIAPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXKIY MPSMBIMH, YTOJI MEXKITY
MPSAMON U TUIOCKOCTBIO, YTrOJ MEXAY IIJIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO
IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMU;
YMEHHUE UCIOJIb30BaTh MPHU pEHICHUU 3ajlad M3y4YeHHbIe (AKTBI U TEOPEMbI
MJIAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIETO MUPA;

10) yMeHue onepupoBaTh MOHATUAMH: MHOTOTPAaHHHUK, CEUEHHE MHOTOIPaHHHUKA,
KyO, mapajienenunes, npusMa, nupamuia, Gurypa u MOBEPXHOCTh BpalleHUs,
UWJUHIp, KOHYC, map, cdepa, cedeHuss GUTypbl BpalleHUs, IJIOCKOCTb,
Kacaromasicss cdepsl, IMWIMHIPA, KOHYCAa, IUIONIAJb IMOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYyCa, HMWIMHApPA, TJIOMAab cdepbl, o0beM KyOa, MpsIMOYroJbHOTO
napajuielienunena, NUpaMuibl, MNpPU3Mbl, UWIWHIpa, KOHyca, IIapa; yMEHHUe
M300pakaTh MHOTOTPAHHUKU U TIOBEPXHOCTH BpAICHUS, UX CEUEHHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB; YMEHHUE
pacrio3HaBaTh CUMMETPUIO B MPOCTPAHCTBE; YMEHUE PACIIO3HABATH MPABUJIbHbBIC
MHOTOTPaHHUKHU;

11) ymeHue omnepupoBaTh MOHATUSIMU: ABWKEHHE B IMPOCTPAHCTBE, MOJAOOHBIC
Gburypsl B IpOCTPAHCTBE; MCIOIH30BATh OTHOIICHHUE TIJIOMIAJEH MOBEPXHOCTEH H

00BEMOB MOIOOHBIX (UTYp TIPU PELICHUU 33]1aY;



12) yMeHHe BBIYMCISITH T€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI, IUIONIAb,
00beM, IUIONIAb TIOBEPXHOCTH ), KCIIOJIb3Ys U3YUYEeHHBIC (POPMYIIBI K METOJIBI;

13) yMeHue omnepupoBaTh MNOHSATUSAMU: MPAMOYIOJIbHAs CHUCTEMa KOOPAUHAT,
KOOpPAMHATBI TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpa, CKAJISPHOE IPOU3BEICHUE,
YroJl MEXAy BEKTOpaMH, CyMMa BEKTOpPOB, NPOU3BEIICHHE BEKTOpa Ha YUCIIO;
HaXOJUTh C MOMOIIBIO HM3YYEHHBIX (OPMYJI KOOPJIHUHATBHI CEPEIUHBI OTPE3Ka,
PacCTOSIHUE MEXy JIByMsI TOUKaAMU,

14) ymeHue BbBIOMpATH MOAXOASIIMN WM3YUYCHHBIM METOJ IJIsi PEUICHUS 3aj]ayu,
pacro3HaBaTh MaTeMaTH4YecKue (pakThl U MATEMATUUECKHUE MOJICIH B MPHUPOIHBIX
U OOIICCTBEHHBIX SBJICHUSAX, B HCKYCCTBE, YMEHHE IPUBOJIUTH IMPUMEPHI

MAaTeMaTHYECKUX OTKPBITUN POCCUMCKOW U MUPOBOW MaTEMAaTUYECKON HAYKHU.

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT Mpu popmupoBanuu U pazsutuu OK.



Kox v nanmenoBanue
¢dopmMupyeMbIX KOMIIETEHUN I

Ili1anupyemMble pe3yJjbTAaThl 00yUYeHUst

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 2.
COOCTBEHHYIO

Opranu3oBbIBaThH

JeATEIILHOCTb,
OIPEICISITh METOJbl PEIICHHS
MpoeCCHOHATBHBIX 3ajad,
OLICHHBATh WX IPPEKTUBHOCTD

1 Ka4CCTBO.

B gyacty Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTH K TpPYAy, OCO3HaHHE I[EHHOCTH
MacTepcTBa, TpyAoIto0ue;

- TOTOBHOCTbH K AKTUBHOU ACATCIIBHOCTH]

TEXHOJOTMYECKOM W COLMAJIbHOM HaIpPaBICHHOCTH,

CIIOCOOHOCTh ~ MHHMLIMMPOBaTh, IJIAHUPOBaTh Y|
CaMOCTOSITENIHO BBIIIOJIHATH TaKyHO A€ATEIbHOCTB;

- HHTEpeC K pa3ianyHbIM chepam mpodeccnoHaIbHOH
NESATEIIBHOCTH,
OBnageHue YHHUBEpPCATbHBIMU y4eOHBIMU
[M03HABATEJILHBIMU JIEHCTBUSAMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIEHO ¢dbopMynupoBaTh "
AKTyalIM3UpoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIM MpU3HAK WIIHU

OCHOBaHHA [JIs1 CpPAaBHCHHA, Knaccn(bmcaunn Hu

0000IIEHNS;

OIPCACIIATh e

MapaMCETPhI U KPUTECPHUU UX JOCTUIKCHHA,

JACATCIIbHOCTH, 3aaaBaTb

- BBIIBJIATH 3aKOHOMCPHOCTU W IPOTHUBOPCUHUA B
pacCMaTprUBACMBbIX ABJICHUAX,
- BHOCUTH KOPPCKTHUBBI B ACATCIBHOCTH, OLCHUBATD,

-BJIAJIETh METOJAaMU J0Ka3aTeIbCTB, aJITOPUTMAMU PEIICHU 3a/1a4;
yMeHHEe GOpPMYIHPOBAThH ONPEEIICHUS, aKCHOMBI H TEOPEMBI,
[IPUMEHSITH UX, IPOBOJUTDH JI0KA3aTEIbHBIC PACCYKIECHUS B XO€
[pELICHUS 3a/1a4;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTETIEHb YHUCIIA, JIOTapU(pM
4KCJIa; YMEHUE BBINOJIHATH BBIYUCIICHUE 3HAYCHUN 1
peoOpa3oBaHus BBIPAKEHUH CO CTETIEHAMH U Jlorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHU;

- YMETb OIIEPUPOBATh NOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHATIbHBIE, TIOKAa3aTeNIbHbIE, CTETICHHBIE,
nmorapumMuuecKrie, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATh MOHATUAMU: (QYHKIIMS, HETIPEPbIBHAS
(byHKLIMS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEAETICHHBIHI
MHTETpal; yMEHHE HaXOUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
(byHKINH, UCTIONB3Ys CIPABOYHBIE MaTepHAalIbl; UCCIEI0BATh B
MPOCTEHIINX CIIy4asxX (GYHKIUU HA MOHOTOHHOCTh, HAXO/IUTh
HanOOoJIbIINE U HAMMEHbIINE 3HaYeHUsI (PYHKIIMIA; CTPOUTH
rpadvKi MHOTOYJIEHOB C HCIIOJIb30BAHKUEM ammapara
MaTeMaTHUYeCKOTo aHalln3a; MPUMEHSTh IPOU3BOIHYIO MPU
PEIICHNN 3a]a4 Ha JABM)KCHUE; PEeIIaTh IPAKTUKO-
OpUEHTHPOBAHHBIE 331241 HA HANOOJIbIIINE U HAUMEHBIIINE
3HAUEHMS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

COOTBCTCTBUC PC3YJILTATOB LCIAM, OUCHHUBATH PUCKU

- YMETh OIEPUPOBATH MOHATHIMU: PallMOHANIbHAs (PYHKLINS,




[MOCJICICTBUI ICATCIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBINUICHUE IPHU PEIICHUU
PKU3HEHHBIX TIPOOJIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJICTh HABbIKAMU Yy4eOHO-HCCIIEOBATEIbLCKON U
[POEKTHOI JEsITeNbHOCTH, HaBBIKAMU pa3pelIeHUs
po0Jem;

BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIE CBS3M U
AKTyaJIu3UpoBaTh 3a4auy,

[PCIICHUSA, HAXOAUTb apryMCHTBI IJIA JOKa3aTCJIbCTBA|

BbIIBUI'aTb THUIIOTC3Y €C

CBOMX  YTBEpXKICHUM, u

KPUTEPUU PEILLICHHUS;

3a/aBaTh  IapaMeTpbl

- aHAIM3UPOBATH MOJYYEHHBIE B XOJ€ PpEIICHHS
3aJaun  pe3yNbTaTbl, KPUTUYECKH OLIEHUBATh UX
ITOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YMCTb INICPCHOCUTH 3HAHUA B IMO3HABATCIBHYIO U
IMPAKTUYCCKYIO obacTu KUBHEACATCIIBHOCTH,

YMETH
[peIMETHBIX 00acTel;

WHTEIPUPOBAaTh 3HAHUSA W3  Pa3HbIX

- BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIbHBIC
[10/TXO/IbI U PEUICHUS;
151 CIHOCOOHOCTH ux

HUCIIOJIB30BaHUA B|

[M03HABATEILHOM 1 COIlHAIbLHOMN IMPAKTHUKEC

nokaszarenbHas QYHKIMA, CTeNIeHHas QyHKIHA, Jorapudmudeckas
(byHKLMS, TPUTOHOMETpUYECKUe (PyHKIIUHN, 0OpaTHbIe (PYyHKIINH;
YMEHHUE CTPOUTH rpa)MKu U3y4eHHBIX (DYHKIHUN, HCTIOIB30BaTh
rpad UKy PU U3YYEHUH MPOLIECCOB U 3aBUCHMOCTEH, PU PEIICHUH
3ajjad U3 IPYrux y4eOHbIX IIPEIMETOB U 3a]a4 U3 peaIbHOM KU3HH;
BbIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEITUUYNHAMU;

- YMETh peIIaTh TEKCTOBBIE 331a4K pa3HbIX TUIIOB (B TOM YHCIIE HA
[IPOLICHTHI, JOJIM U YaCTH, Ha JABH)KEHHE, paOOTy, CTOUMOCTb
TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a41 U3 O0JIACTH YIIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPAKEHUS,
YPaBHEHHsI, HEPAaBEHCTBA U X CHCTEMBI 10 YCIOBHUIO 3a71a4H,
MICCIIC/IOBATh MOJyYEHHOE PEIICHHE U OLIEHUBATh
[IPaBIONI0100HOCTh PE3YJILTATOB;

- YMETh OIIEPUPOBAThH MOHATHIMHU: CpeaHEe apu(PMETHUYECKOE,
MenraHa, HauboJiblee U HaMMEHbIlee 3HAUYSHMsI, pa3Max,
crepcus, CTaHAapTHOE OTKIIOHEHHWE YHCIIOBOrO Habopa; yMeHHe
M3BIICKATh, MHTEPIPETHPOBATH MHPOPMAIIUIO, IPEIICTABICHHYIO B
Ta0iuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyto CBOMCTBA
[PeaTbHBIX MPOIECCOB | SBJICHUIA; IPEACTABIATh HHPOPMAIIHIO C
MOMOIIBIO TAOJIHII U TUarpaMM; UCCIIeIOBATh CTATHCTHIECKHE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMuecKuX METOI0B U
PIIEKTPOHHBIX CPEJCTB;

- YMETh OIEPUPOBATH MOHATHIMU: CIIyYalHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; yMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BAaHHEM I'papUECKUX METOOB;
MPUMEHSITH (HOPMYITBI CIIOKEHUSI I YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOPHbIE PaKThl U (POPMYJIBI IPU PELICHUH 3a/1a4;
OLIEHUBATh BEPOATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CJIlydaliHBIMU BEJTMYMHAMM; YMEHUE IPUBOIUTH IPUMEPHI
[POSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U

06H.[CCTB€HHLIX SABJICHUAX




- YMETh OIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN YT OJI, CKPEUIHMBAIOIIUECS MPSIMBIE,
MapajieIbHOCTh U MEPIEeHANKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY HMPSMBIMHU, YTOJI MEXY IPSIMOM U TNIOCKOCTBIO, YTOJI
ME>K1Y IUIOCKOCTSIMU, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSTHHE MEXy IPSMBIMH, PACCTOSIHAE MEXKy TUNIOCKOCTSMH;
YMEHHE MCIIOIb30BaTh IIPH PEIICHUH 33/1a4 N3y4CHHBIC (PaKThl U
TEOpEeMBbI INITAHUMETPHN; YMEHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOT'PAaHHHK, CEUCHHE
MHOTOTpaHHHKA, Ky0, mapauieNenure], pu3Ma, TupamMuIa,
(urypa v MOBEpXHOCTH BpaIlleHHS, IIHIIMHP, KOHYC, map, chepa,
ceyeHus1 PUTypbI BpalLeHNUs, INIOCKOCTb, Kacatomasics chepsl,
[UIMHAPA, KOHYCA, IUI0IIA/b TOBEPXHOCTH MUPAMUIbI, TPU3MBI,
KOHYCa, HWIMHPA, IJI01aabs cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenuneia, MMpaMu/ibl, TPU3MBI,
[UIMHIpA, KOHYCa, [1apa; yMeHHe N300pakaTh MHOTOTPaHHUKH H
MMOBEPXHOCTH BPAIICHUS, X CEYCHHS OT PYKH, C TOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CAMMETPHIO B TPOCTPAHCTBE; YMEHHUE PAcIIO3HABATh
[paBUIIbHBIE MHOTOTPAHHUKHY;

YMETh OIEPUPOBATH MOHATUAMU: ABUKEHHE B IPOCTPAHCTBE,
o100HbIE (PUTYPBI B MPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIIEHUE
ruIoIazel moBepxHocTei 1 00beMOB OJOOHBIX (PUTYp TIPU
[PELLICHUH 3a]a4;

- YMETh BBIYHUCIISATh TEOMETPUICCKUE BEIMIUHBI (JITTHA, YTOJI,
MUI0IIa b, 00BEM, TUTOIIAIb TOBEPXHOCTH ), UCTIONB3YS H3yYCHHBIC
(hOpPMYJTBI U METOJIBI,

- YMETb ONIEPHUPOBATh MOHATHUAMHE: IPSIMOYTOJIbHASI CHCTEMA
KOOPAMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,

CKaJISIPHOE IPOM3BEIEHUE, YTOJI MEXKAY BEKTOPaMHU, CyMMa




BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA YUCIIO; HAXOAUTh C TIOMOIIBIO
M3YYCHHBIX (DOPMYIT KOOPIMHATHI CEPETUHBI OTPE3KA, PACCTOSHUE
MEK1y ABYMSI TOUKAMU;

-YMETh BBIOUPATH MOAXOISAIINI U3ydECHHBIA METOT IJIsl PEIICHHS
3ajauM, paclio3HaBaTh MaTeMaTuyeckue (akThl © MaTeMaTHUYECKHe
MOJIeIN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;
YMEHUE IPUBOAUTH MPUMEPBI MATEMAaTUUECKUX OTKPBITUI
[POCCUIICKOM U MUPOBOW MaTeMaTUYE€CKOU HAYKH

OK 4. OcymecTBiirTh MOUCK,
AHAJIN3 U OIICHKY WH(pOpMaInH,
HEOOXOIMMOM ISl TIOCTAHOBKH|
M pelieHus IpoQecCHOHATBHBIX
Bagad, MpPo(ecCHOHAIBHOTO U
ITHYHOCTHOTO Pa3BUTHSI.

B 00iacTu IEHHOCTH HAYYHOTO MTO3HAHUS:

-c(hOpMUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKu M  OOILIECTBEHHOW TMPaKTHUKH,
OCHOBAaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAaHHWIO CBOET0 MecTa B
[MOJIUKYJIBTYPHOM MUPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOAECHCTBUS MEXKMIY|
ITFOIbMU Y TIO3HAHUSI MUDA;

- OCO3HAHHME IEHHOCTH HAy4YHOW JESITEIbHOCTH,
TOTOBHOCTh OCYILIECTBJIATH MIPOEKTHYIO

MCCJICAOBATCIILCKYHO JCATCIbHOCTE HWHIAWBHUAYAJIBHO

)51

U B TpYIIIE.
OBnaneHue YHUBEPCATIbHBIMU
[03HABATEIbHBIMU ACHCTBUSIMHU:

y4eOHBIMU

B) paboTa ¢ uHpopMaIuei:

- BJIQJIETh HaBBIKAMH TMOJY4Y€HHUsS HHGOpMaLUU U3
MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIIBHO|
OCYIIECTBIIATH TOUCK, AHAIN3, CHUCTEMATHU3AIHIO |
MHTEpIpeTalnio HHPOPMAIIUN PA3JIMYHbIX BHIIOB U

(hopM TpeICTaBICHNUS;

GyHKIHS,
nokaszarenabHas (QyHKIMS, cTeneHHas (QyHKIWA, Jorapudmuyeckas

YMEThb ONEpUPOBATH MOHATHUAMU: pPallMOHAIbHAS
(yHKIUS, TPUTOHOMETpUYECKHE (PYHKIUH, OOpaTHBIE (YHKIIUH;
YMEHUE CTPOMTH TpaQUKH H3y4eHHbIX (YHKLUH, HCIOIb30BaTh
rpadMKy Npy U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, NP peIIeHUH
3ajiay U3 IpYrUx y4eOHBIX ITPEIMETOB U 3a]a4 U3 peabHOM KU3HM;
BbIpa)XaTh (POPMYIIaMHU 3aBUCUMOCTH MEX]y BETUUYNHAMU;

YMETh ONEPHPOBATH TMOHATUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHre, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUH U
HEpPaBEHCTB, PAaBHOCUJIBLHOCTh YpaBHEHHH, HEPABEHCTB M CHUCTEM,
palMoHaNIbHBIC, HUppAIllMOHAIbHBIC, IOKAa3aTeIbHbIC, CTETICHHBIC,
morapudmuueckue, TPUTOHOMETPUYECKHUE
HEpaBEHCTBA M CHUCTEMBI; YMETh pelIaTh YpaBHEHHUs, HEPABEHCTBA
1 CUCTEMBI C IOMOIBIO PA3JIMYHBIX TPUEMOB; PEIlIaTh YPABHEHMUS,
HEpPaBEHCTBA U CHUCTEMBI C IMapaMEeTpPOM; MPUMEHSATHh ypaBHEHMS,

HCPABCHCTBA, UX CUCTCMBI JJId PCHICHUA MATCMATUYCCKUX 3a/lad U

ypaBHEHHS,

3aJla4 U3 pa3IUYHbIX 00J1aCTel HayKu U peaibHON KU3HU;
yMEeTh  CBOOOJHO
[MapaJuIeIbHbI  [IEPEHOC,

OINICpHUPOBATE  ITOHATUAMMU: JABWXKCHUC,

CUMMETpHST Ha TUIOCKOCTH W B
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHWE MMOA00Us, TMOJO0OHBIE
(UTypBI; YMETh pacrio3HaBaTh paBHbIC U IOJOOHBIC (UTYPHI, B TOM

UHCJIIC B IMMPUPOAC, UCKYCCTBC, APXUTCKTYPC, YMCTh HUCIOJIb30BATDH

- Cco3laBaThb TEKCTHl B PAa3JIMYHBIX Qopmarax ¢

TCOMCTPHUYCCKUC OTHOLICHMHA, HaxoauThb TCOMCTPHUICCKUC




YJ4EeTOM Ha3HauyeHUs MHPOpPMALUMU U  IEJIeBOM

QyIUTOPUH, ONTUMANBHYI0  (hopmy)|
[IPEICTABJICHNS U BU3YaIU3alllH;

BbIOMpast

- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD|

I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHME IIPABOBBIM U

MOPaJIbHO-3TUYCCKUM HOPMaM;
- HCIIOJIb30BaTb CpCACTBa I/IH(bOpMaI_II/IOHHLIX b5l
PCLICHUHA

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX )41
3amay c COOII0IEHUEM

TpeOOBaHUN SPrOHOMUKH, TEXHHKHA O€30MacHOCTH,

OpTaHHU3allMOHHBIX

pecypcocOepekeHus,
HOPM

IUTYMCHBI, IIpaBOBLIX Hu

DTHUYECKUX  HOPM, MH)OPMAIIMOHHON
0€30IMacHOCTH;

- BIAJCTh HAaBBIKAMHU pACIIO3HABAHUS M 3aIUTHI
uHpopManuy, HMHQOPMAIMOHHOW  0e30MacHOCTH

VMIMYHOCTHU

BEJIMYMHBI (IJTMHA, YTOJ, TUIOIMIAh, 00BEM) MPU PEIICHUH 3a/1a4 U3
IIpYruX y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU

OK 8.
ONpPEIEIATh

CaMoCTOITENBHO|

3aJa4u]

mpodeccnoHanIbHOTO u

LIMYHOCTHOT'O
BaAHUMATbCA

pa3BUTHS,

caMo00pa3oBaHUEM, OCO3HAHHO

[JIaHUPOBATh
KBaTH(hUKAITIH.

IOBBIIICHHEC

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

--  c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIICHHMBATh CHUTYallUI0O U MPHUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
JUYHOTO BKJIaJa B

OCO3HaHUE IIOCTPOEHHUE
YCTOMYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJHUTEISM M|
(WIi) IpyruM WieHaM CEMbH, CO3/JaHHI0 CEMbH HA|
OCHOBE  OCO3HAHHOTO  MPHUHATHS  LIEHHOCTEH
CEeMEWHOM >KM3HU B COOTBETCTBUM C TpPaJAULIUSIMU

HapooB Poccuy;

- YMCTb IIOHATUSAMU:

MPPALMOHAJIBHEIE,

ONEPUPOBATH panroHaIbHbIE,

IIOKa3aTCIbHEIC, CTCIICHHBIC,

JIOFapI/I(I)MI/ILIeCKI/IC, TPUTOHOMCTPUYICCKUEC YpaBHCHUA )41

HCPAaBCHCTBA, UX CUCTCMBI,

yMETh OIEPUPOBATh IOHITHAMH: CeueHHUe
KYyO,

(urypa u moBepXHOCTh BpalICHUs, LIMINHAP, KOHYC, Iap, chepa,

MHOT'OT'paHHUK,

MHOTOTpaHHUKA, napajulefienunes, mnpu3Ma, MHPaAMHUIA,
ceueHUs (UTYpPHI BpalIeHHs, IUIOCKOCTh, Kacaromiascs chepsl,
MUJIMHApA, KOHYCA, IIOoIaJab MOBCPXHOCTU INHPAMHIBI, ITPHU3MBI,
cheprl, o00beM  KyOa,

MUPAMUJIBI,  MPU3MBI,

KOHyca,  LWIUHApA,  IUIOIIAJ]lb
[IPSIMOYTOJIBHOTO  Napajllesienunesaa,
[UIMHApA, KOHYCA, IIapa; yMEHUE H300paxkaTb MHOTOTPAaHHUKHU H

IMMOBCPXHOCTU BpalICHHA, HUX CCUCHUA OT PYKHU, C TOMOIIBIO

OBnazeHne  YHHUBEPCAIbHBIMU  PErYISTUBHBIMU

YEPTEKHBIX MHCTPYMEHTOB U DJJEKTPOHHBIX CPEACTB; YMETH)




ITEHCTBUSIMU:

a) caMOOpTaHU3aLUs:
- CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO
BBIABIISITH  [IPOOJIEMBI,

JCATCIIBHOCTD, CTaBUTh U

(bopMyIupOBaTh COOCTBEHHBIC

06p330BaTeJ'IBHOI71 JACATCIIBHOCTH

3aJa4uu B|

Hn  JKHU3HCHHBIX]
CUTYal X,

CaMOCTOSITCJILHO ~ COCTaBJIATh IUIAH  peEIICHUs]
YYETOM pecypcos,

COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHUN;

MpoOJeMbl  C UMEIOIINUXCS
- 1aBaTh OLICHKY HOBBIM CHTYaIUSIM;
CIocoOCTBOBaTh (DOPMHUPOBAHHIO U  MPOSBICHHUIO
[IUPOKOI JPYAUIMK B Pa3HBIX O0NACTSIX 3HAHHH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

WCIIOJIb30BAaTh TMPHEMBI peQIICKCHH ISl OLICHKH|
CHTYyaI[H, BBIOOPA BEPHOTO PEIICHUS;

YMETh
[PUHUMATh PELICHUS M0 UX CHUKECHHIO,

OLCHUBATb PUCKU U CBOCBPCMCHHO,
B) 3MOLII/IOH8.J'ILHLII‘;I HUHTCJIIICKT,

c(hOpMUPOBAHHOCTH:

MpeAnoIaratonmii

BHYTpCHHCﬁ MOTHBAIIUH, BKITIOYAIOIIEH CTPCMIICHUC

K HJOCTHXXCHUIO HCJIM U  YCICXY,

MHUIIUATUBHOCTb, YMCHHC HCﬁCTBOBaTB, ucxoada us3

OIITUMHU3M,

CBOMX BO3MOKHOCTEH;

- OMIIATHM, BKJIFOYAIONIEH CIIOCOOHOCTh MHOHUMATh
SMOLIMOHAIILHOE COCTOSIHUE NPYTMX, YYUTHIBATH €r0
MpPU OCYIIECTBICHUN KOMMYHHUKAIIUHU, CITOCOOHOCTH K|
COUYBCTBHIO U CONEPEKUBAHUIO;

[pacCriosHaBaTb CUMMCTPHUIO B IMPOCTPAHCTBC, YMCTb PACIIO3HABATH
[MpaBUJIbHBIC MHOTOT'PAaHHUKU

YMETh ONEpPUPOBATH MOHATHSAMM: IPAMOYIOJbHAas CHUCTEMA
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE TMPOU3BEACHUE, YIrOJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHCIIO; HAXOIUTh C MTOMOILBIO
M3YYEHHBIX (OPMYT KOOPAUHATHI CEPEeIMHBbI OTPE3Ka, PACCTOSHUE

MCKAY ABYMS TOYKaMU

- COLIMAJIBHBIX HABBbIKOB, BKJIIOYAIOIIIHUX CIIOCOOHOCTh




BbLICTPANBATh OTHOIICHHUA C JPYrUMH JIFOAbMHU,

3a00TUTBCS, NPOSBIATL MHTEPEC U  pa3peliarhb

KOH(JINKTHI

OK 6. Paborarh B KOJUIEKTUBE

151 KOMaHJIE,
B3aMMOJICHCTBOBATH C
PYKOBOACTBOM, KOJUJIETaMu M|

COLIMAJIbHBIMU ITapTHCPAMU.

FOTOBHOCTh K CaMOPa3BUTUIO, CAMOCTOSATEILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HaBBIKAMHM Yy4eOHO-HCCIIEe10BATEIbCKOM,
[IPOEKTHOM U COIMANILHOM e TEIIbHOCTH;

OBnazieHne yHHBEpPCATbHBIMU KOMMYHHKATHBHBIMU
MeCTBUSIMU:

0) COBMECTHAsI I€SITEIIbHOCTD:

IIOHUMAaTh n HCIIOJIBb30BaTh MperuMynieCTBa

KOMaHJAHOW M UHJIMBUyaJbHOU paboThI;
- IPUHAMATh LEIM COBMECTHOM JE€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBATH JEHUCTBUS 110 €€
ITIOCTHIKEHUIO: COCTAaBJIATh JNEUCTBUN,
pacipenensaTh pojad C Y4€TOM MHEHMM Y4aCTHHUKOB

00CYKJIaTh pe3yIbTaThl COBMECTHOM paboThI;

IJ1aH

- KOOPAMHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBMSIX

pEaTbHOTO, BUPTYAJbHOTO W KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS,
- OCYUIECTBJIATH  MO3WTHUBHOE  CTPATErMYECKOE

[OBEICHUE B PA3JIMYHBIX CHUTYyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnaseHNe  YHHUBEPCAIbHBIMU  PETYISATUBHBIMH
NIEHCTBUSMMU:

) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMAaTh MOTUBBI M apryMEHTBI APYTUX JIIOJIEH
[IPY aHAIU3€E PE3YJIBTATOB ACATECIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTUX JIOACH Ha

- YMETb OIIEpUPOBATH MOHATUAMU: CIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIIYYaifHOT'O COOBITHS; YMETh BBIYHCIISTH
BEPOATHOCTD rpadu4ecKux
PUMEHATh (OPMYJIBI CIIOKEHUSI UM YMHOXKEHHsSI BEpOSITHOCTEH,
KOMOMHATOpHBIE (AKThl U (POPMYIIBI
OLICHUBATb BEPOSITHOCTH PpEAIbHBIX COOBITUIH; 3HAKOMCTBO CO

C HCIIOJIBb30BaAHUECM MCTOAOB,

Ipu PpPCUICHUMU 3aaady;

CHy‘lﬁfIHBIMPI BCJIMYHMHaAMMU, YMCHHUEC IMPUBOJUTH IMPpUMCPLL

[IPOSABJICHUA 3aKOHa 0OIBIINX YHUCECII B IIPHUPOAHBIX H

OOIECTBCHHBIX SIBJIICHUSIX;

- YMETh CBOOOJHO OIICPHPOBATH MOHSATUSMHU: CTCIICHb C IEJBIM
[MoKa3aTeleM, HaTypaJbHOH  CTEMEHW, CTENeHb C
paIoHaIbLHBIM CTEIIEHb C JCHCTBHTCIHHBIM
(BelecTBEHHBIM) MTOKa3aTesneM, jJorapudm yucia, CHHYC, KOCHHYC

KOPEHb
MIOKAa3aTeNEM,

1 TAHT€HC TPOM3BOJIBHOTO YHCIIA;
- yMeTb CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: TpaduK (QYHKIHH,
oOpaTHast QyHKIMS, KOMOO3UIMSA (QYHKIUH, JUHENHHas (QyHKUUA,

KBajpaTUuHas (QYHKUUSA, CTeNeHHas (YHKIHUS C  LEJIbIM
[oKa3zaTeleM,  TPUTOHOMETpuyeckue  (QYHKIUH,  OoOpaTHBIE
TPUTOHOMETPUYECKHE byHK1UY, IOKa3areabHast )5

iorapumuueckas GyHKIHUH; YMETh CTPOUTH Tpaduku (yHKIHH,
BBITTOJIHATE NPe00pazoBaHust rpauKoB QYHKIUII;

yMEThb HCNOJIb30BaTh Tpaguku (QYHKIUH U1 HU3ydEeHUs
MPOIECCOB M 3aBUCHUMOCTEH TpH pPENICHWH 337a4 W3 JIPYTUX

OIITNOKH;

YIEOHBIX TPEIMETOB W W3 pPEalbHON JKU3HU; BBIPAXKaTh
(bopMyTaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

- CBOOOJIHO ONEPHPOBATh TOHATHSMH: YETHOCTh (YHKIIWH,
MepUOTUIYHOCTh byHKIHH, OTPaHUYEHHOCTh byHKIIH,




- Pa3BUBATHb CIIOCOOHOCTEH MMOHUMATH MUDp C MMO3ULIUHN
IPYToro YenoBeKa

MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKLIHH, HAauOoJblIee |
HalMEHbIIEe 3HA4YeHUs (QYHKIMM Ha TPOMEXKYTKE, YMETb
[IPOBOJIUTH UCCIIEAOBAaHNE (DYHKIIUH;

- YMEThb UCIOJB30BaTh CBOWCTBA M rpaduku (yHKIUN s
pEUICHUS] YpaBHEHUH, HEPaBEHCTB M 3aJad C [apameTpamy;
M300pakaTh Ha KOOPIMHATHOH IUIOCKOCTH MHOXKECTBA PELICHUH

ypaBHeHHfI, HCPABCHCTB U UX CUCTCM




2. CTpykTypa M coaepkaHue 001eo0pa3oBarebHOM IUCIATIIAHbI

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Buj y4eoHoii padoThl Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 311

B T.4.

1. OcHOBHOE coaep:kaHue 311

BT. U..

TeopeTHYecKoe 00yJIeHne 185
MPAKTHYCCKHUE 3aHATUS 126
IMpomexyTounasi aTrecTanus (3K3aMeH) 18




2.2.

TemaTHyeCKHH IJIAH U CoaCpKaHuE TUCHHUIIJINHBI

Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI
U TeM 4acoB KOMIeTeHIUH
MOAYJIb (IPH HAJIMYHMH)
1 2 3 4
Ocnosnoe cooepicanue
Pa3nen 1. IloBTopeHme 27
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro Marepuania 9
Hemnp u 3agaun | Llens 1 3a1aun MaTeMaTHKH TIPH OCBOCHUH CIIEIIHATILHOCTH.
MaTeMaTHKH npu | ba3oBeie 3HaHWS W yMEHHs IO MaTeMaTHKe B MPO(EeCcCHOHAIFHOW W B
OCBOCHHMH CIIEIMATBHOCTH. | TOBCEIHEBHOM NEATEILHOCTH.
Yucna ¥ BIYUCICHUS JleWicTBUS ~ HaJl  NOJOXHUTEIbHBIMM M OTPULATENbHBIMM  YHCIaMM, C
OOBIKHOBEHHBIMH U JIECATHUHBIMU JIPOOSIMH.
JlelicTBUS cO cTeneHsIMU, (OPMYIIbI COKPALLIEHHOTO YMHOXKEHHUS JIP 7, 14, 15, 20
KomM0uHMpoBaHHOE 3aHsTHE 4 OK 02, OK 04, OK
Tema 1.2 Coneprxanue yaeOHOTO MaTepraa 06, OK 08
[TponienTHBIE BEMUCIEHH. | [IpocThIe  TPOIEHTHI, pa3Hble CHOCOOBI WX  BBIUMCICHHS. JIMHEWHHEBIE,
VYpaBHEHUS M HEPABEHCTBA | KBaJIpaTHbIC, IPOOHO-IMHEIHBIC YpaBHEHHS U HEPAaBEHCTBA
KomOunupoBaHHoe 3aHiTHE 4
IIpoctbie u  ciokHble  NpOUEHTH.  [IpOolleHTHbIE  BBHIYMCIEHUS B
npo¢ecCHOHATBHBIX 3aauax
[IpakTrueckoe 3aHsATHE 4

Tema 1.4
Pentenue 3agay. BxomHoi

Coneprxanue yaeOHOTO MaTeprasa

Brruucnenuss u npeoOpa3zoBanusi. YpaBHEHHSI M HepaBeHCTBA. ['eomerpus Ha




KOHTPOJIIb TUIOCKOCTH
KoMOuHMpOBaHHOE 3aHATHE 4
KontponbHas padota 2
Paznen 2 Ilpsimble n 52
ILUIOCKOCTH B
NMPOCTPAHCTBe.
KoopauHaTtbl U BEKTOPBI
B IPOCTPAHCTBE
Tema  2.1.  Ocuousie | Conepkanue y4eOHOro MaTepuasia 8
noHATHs  crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, ILIOCKOCTb,
Pacnonoxkenne npsAMbIX M | mpocTpaHcTBO). OcHOBHbIE akCcHOMBI — crepeomeTpuu. [lepecekaroruecs,
IUIOCKOCTEH napajuleflbHble M CKPEIIMBAIOIIMECS TMpsMble. YTOI MEXAYy MpsIMBIMA B
npoctpancTBe. [leprneHauKynsapHOCTh TpsMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypst
KomOnHupoBanHoe 3aHATHE 8 JIP 7, 14, 15, 20
Tema 2.2. [TapannensHocts | Conepikanue yueOHOTO MaTepuaia OK 02, OK 04, OK
MPSIMBIX, psIMON u | [NapannensHbie nmpsmas u mwockocts. Onpenenenue. [Ipusnak. CBoiicTa. 06, OK 08
IUIOCKOCTH, MJIOCKOCTEMN [Tapannensubie miaockoctu. Onpenenenue. [Ipuznak. CoiicTsa.
Terparap u ero snementsl. [lapamnenenunen u ero snemeHThl. CBOiCTBa
MPOTUBOIIOJOKHBIX TpaHed M JHaroHanend mnapamienenunena. I[loctpoenne
OCHOBHBIX CEYEHUI
KomOnHupoBanHoOe 3aHATHE 6
Tema 2.3. | Cogepxkanue yueOHOTO MaTepuasia
[leprieHAUKYIAPHOCTD [lepnennukynspusie mpsmbie. [lapannenpHble TpSIMbIE, MEPIEHIUKYISIPHBIE K
MPSIMBIX, psIMON U | iockocTH. [Ipu3Hak nepneHInKyIIpHOCTH MPSMOU U TUIOCKOCTH
IIJIOCKOCTH, INTIOCKOCTEH KoMOMHMPOBAHHOE 3aHATHE 8

Tema 2.4. [lepnenaukynsap

Coneprxanue yaeOHOTO MaTeprasa




u HakioHHas. Teopema o
TpeX HEPIEHIUKYIIIpax

Ilepnennukynsap v HakioHHas. TeopeMa O Tpex MEPIEHAUKYIApax. YTOJ
MEXIY NPSMOH U IIJIOCKOCTBIO.
Yroa Mexay I0cKoCTAMU. [lepnenauKyIIspHbIe IUIOCKOCTH.

Paccrosinus B mpocTpaHCcTBe

KomOuHMpOBaHHOE 3aHATHE 8
Tema 2.5. Koopaunatel u | Conepkanue yueOHOro MaTepuana
BEKTOPHI B IIPOCTPAHCTBE | JlekapTOBBI KOOPJAMHATHI B IpocTpaHCTBE. BekTops! B mpoctpancTBe. CiiokeHue
U BbIUATAHUE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. CkanspHoe
npousBeqieHne BEKTOpoB. [Ipocreiiiine 3a1a4ym B KOOpIMHATAX
KomOuHMpoOBaHHOE 3aHATHE 4
Tema 2.6. Ilpsambeie wu | B3auMHoe pacnonoxeHue npsambIx B pocTpaHcTse. [lapamnensHocTh npaMon 1
MJIOCKOCTH B | IJIOCKOCTH, MapajUIeIbHOCTh IUIOCKOCTEM, MEPNEHAMKYIAPHOCTh INIOCKOCTEH.
MPAKTUYECKHX 3a7ja4ax PacrionokeHne npsIMBIX W IUIOCKOCTEM B OKpYyXKawolleM Mupe (Ipupoe,
apXUTEKType, TeXHUKe). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
[IpakTHueckoe 3aHsTHE 8
Tema 2.7 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana
IIpamble ¥ IJIOCKOCTH, | PacmosnoxeHne mpsAMbIX U MIIOCKOCTEN B mpocTpaHcTBe. [leprneHauKynspHOCTb U
KOOPJHMHATBI M BEKTOPHI B | MapaUICIbHOCTh TPSIMBIX W IUIOCKOCTEH. JlekapTOBBI ~KOOpAWMHATHI B
MPOCTPAHCTBE npoctpancTBe. BekTopsl B mpoctpancTBe. Clio)KeHHE U BBIUUTAHUE BEKTOPOB.
YMHOkKEeHuEe BeKTopa Ha yucio. KoopiuHaTel BEKTOpa
KomOunupoBanHoe 3aHsTHE
KonTponpHas pabota 2
Paznen 3. OcHoBBI 40
TPUTOHOMETPHUH. JIP 7,14, 15,20
Tpuronomerpuyeckue OK 02, OK 04, OK
byHkuun 06, OK 08
Tema 3.1 Coneprxanue yueOHOro MaTepuasa




Tpuronomerpuueckue
(GyHKIMU TPOU3BOIHLHOTO

Paguannas wmepa yria. TOYKM BOKpYI Hayaja

Omnpenenenue cuHyca, KOCHUHYCA, TaHI€HCAa M KOTaHI'€Hca. 3HAaKU CHHYcCa,

IToBopoT KOOpAUHAT.

yria, yucia KOCHMHYCa, TaHI'€HCa M KOTAaHIeHCa II0 YETBEPTSIM. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCUHYCOM, TAHI€HCOM U KOTAaHI'€HCOM OJIHOTO U TOT'0 K€ yria
KomOuHMpOBaHHOE 3aHATHE 6
Tema 3.2 OcHoBubie | Conepxkanue yueOHOTO MaTepuana
TPUTOHOMETPUUECKUE Tpuronomerpuyeckue TOKJIECTBA. IIpeoOpa3oBanus IPOCTENIINX
TOKJIECTBA TPUTOHOMETPUYECKUX BbIpakeHUN. CHHYC, KOCHHYC, TAaHI€HC WU KOTAHI€HC
YIJIOB 0L U - O
KomOuHMpoOBaHHOE 3aHATHE 8
Tema 3.3 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue O6macth onpeereHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUYECKUX ()YHKIIUMA.
(GyHKIMH, UX CBOMCTBAa M | UETHOCTh, HEYETHOCTh, IMEPHOJAUYHOCTh TPUTOHOMETPUYECKUX  (DYHKIUIL.
rpaduku CsoiicTBa 1 rpaguku GyHKIUN y = COS X, y = sin X, y = tg X, y = ctg X. CxxaTue u
pacTspkeHre rpauKoB TPUTOHOMETPUUECKUX (QYHKITUH.
[IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMHA
KomOunupoBaHHoe 3aHATHE 10
Tema 3.4  OOparusie | Comepikanue yueOHOro MaTepuana
TPUTOHOMETPUYECKUE OO6patHble TpuroHoMeTpuyeckue ¢pyHkiuu. Mx cBoiicTa u rpaguku.
Pynicuin KomOunupoBaHHoe 3aHATHE 4
Tema 3.5 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHHUs U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKUX YpPaBHEHHUH OCHOBHBIX THIIOB: MpocTeiline
TPUTOHOMETPUYECKHE YPAaBHEHMsSI, CBOJAIIMECS K KBaJpaTHBIM., peliaeMble
pa30KEeHUEM Ha MHOXKHUTEINN, OJHOPOIHBIE.
[Ipocreiire TPUrOHOMETPUYECKHE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHE 10

Tema 3.6 Pemenune 3amau.

Coneprxanue yaeOHOTO MaTeprasa




OcuoBel  Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM
byHKIIH CBOWCTB (pyHKLHUH
KomOuHupoBaHHoOe 3aHsTHE.
KontponbHas pabora 2
Paznen 4. IlpousBoanas 58
U nepsoodpa3Hasi
byHkuun
Tema 4.1 [Tonsitue | Coneprxanue yueOHOTO MaTepuaia
npousBoaHou. ®opmynsl U | [Ipupamenne aprymenta. llpupamenune ¢ynkuuu. 3amadd, TPUBOIAIINE K
npaBuia MNOHATUIO NpOoU3BOAHOH. OmnpezneneHue NPOU3BOAHON. AJTOPUTM OTBICKAHUSA
muddepeHIpOoBaHUS npousBoHOM. Dopmynsl quddepennuponanus. [Ipasuna quddepenunpoBanus
KomOunupoBaHHoe 3aHATHE 10
Tema 4.2 Tlomstue o | Comepkanue ydeOHOro Matepuasia
HENPEPBIBHOCTH DYHKIMH. | [TonsTHe HenpepbIBHOM (QyHKUuu. CBolicTBa HempepblBHOW (yHKuMU. CBA3b
Merton untepsanos MEXIy HENpepbIBHOCThIO U IU(depeHInpyeMocTbi0 (GYHKIMH B TOYKE. JIP 7,14, 15, 20
AJNTOPUTM pEIICHUs] HEPABEHCTB METOJIOM HHTEPBAJIOB OK 02, OK 04, OK
KomOunupoBaHHoe 3aHATHE 10 06, OK 08
Tema 4.3 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknii u | 'eomeTpuyeckuil CMbBICIT TPOU3BOAHONW (QYHKIMM — YIJIOBON Ko3(hduineHT
buznyeckuit CMBICT | KacaTeJbHOM K rpaduKy (pyHKIHMU B TOUKe. YpaBHEHUE KacaTelbHOU K rpaduky
IIPOU3BOJHOU GyHKIUU. AJNTOPUTM COCTaBJI€HUS YpaBHEHHUs KacaTelbHOM K rpaduxy
dyrxurn y=f(x)
KomOunupoBaHHoe 3aHiTHE 4

Tema 4.4 MOHOTOHHOCTH

byHKIMN.
JKCTpEMyMa

Toukn

Copepxanne yaueOHOT0 MaTepuana

Bospacranne u yOpiBaHHWE (YHKIIMH, COOTBETCTBHE BO3pacTaHUs U yOBIBaHUSI
GyHKIMHM 3HAKy MPOM3BOJIHOW. 3ajayr HA MAaKCHMyM W MHUHHMYM. AJTOPUTM
UCCleoBaHus (YHKIIMU U IOCTPOEHHUS ee TpaduKa ¢ MOMOILBIO TPOU3BOIHOM




KoMOuHMpOBaHHOE 3aHATHE

Tema 4.5 HccinenoBanue
GYHKIIMA W TOCTPOCHHE
rpa¢uKoB

Conepkanue y4eOHOro MaTepHraia

HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHE IpauKOB

Komb6unupoBanHoe 3ansrue

Tema 4.6 HaubGosblee u

Copep:xanue yueOHOT0o MaTepuana

HauMEHBIIIEE 3Hauenus | HaxoxaeHne HamOOJbIIEro M HAMMEHbBINEro 3HAYEHUH (QYHKIIHM, MOCTPOCHUE

byHKIIIN rpaUKOB € UCIOJB30BaHUEM alnapaTa MATEMaTUYECKOrO aHaIN3a
KoMOuHMpOBaHHOE 3aHATHE

Tema 4.7 Haxoxzaenue | Haumenbinee u HaubompIiee 3HaueHNUE QPYHKIIMH

ONTUMAJIBHOTO PE3yibTaTa
C IOMOILBIO IPOU3BOIHOMN
B [IPAKTUYECKHUX 3aJa4ax

HpaKTqucxoe 3aHATUC

Tema 4.8 IlepBooOpaznas

Coneprxkanne yueOHOT0 MaTepuasia

GyHKIINUHN. IIpaBuna | O3HaKOMIIEHHE C MMOHSATHEM HHTETpaja W MmepBooOpasHon mist GyHKIuu y=f(X).

HaXO0XKICHUS Pemenne 3amad Ha CBSI3b NMEPBOOOpPA3HON M €€ TMPOMU3BOAHOI, BBIUYHCICHHE

epBOOOPaA3HBIX nepBooOpa3Hoil s paHHOW ¢yHkuuu. Tabnuuma dopmyn JUid HaXOXKACHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHUS IEPBOOOPA3HOI
KomOunupoBanHoe 3aHATHE

Tema 4.9 [Tmomane | Comeprkanne yaeOHOTO MaTepraia

KPUBOJIMHEHHOM 3anauyn, TpUBOJAIINE K MOHATUIO ONPEAEICHHOr0 MHTErpajia — O BBIYMCIIEHUU

Tpanenumu. dopmyna | TUIOMIAAM KPUBOJWHEHHOW Tpamenuu. IloHATHE ompeaenéHHOro HHTErpaa.

Herorona — JleiiOauma

I'eomerpuueckuii 1 (U3MUECKHUI CMBICT OMpPENEIECHHOTO MHTerpana. dopmya
Herorona — JleiiOHuIIa.

Pemenne 3amau Ha TpUMEHEHHE WHTETpalia IS BBIYMCICHHUS (PU3MYECKHUX
BEJIMYYH U TJIOIIAJIECH

KomOunnpoBanHoe 3aHATHE

Tema 4.10 Pemenue 3agau.
[IpousBogHas u

Coneprxanue yaeOHOTO MaTeprasa

®opmynel u mnpaBwia guddepennupoBanus. MccnemoBanue (QyHKIui ¢




nepBooOpazHas GyHKIUH.

MOMOIIIBIO TTPON3BOIHON. Hanbospiiee 1 HanMeHbIIee 3HaueHUs (PYHKITUH.
Breruncnenue nepooOpaszHoii. [Ipumenenne nepBooOpa3Hoit

Komb6unupoBanHoe 3ansrue

KonTponbnas pabora

Pasznea 5. 46

MHoOrorpaHHuKH M Teja

BpalleHust

Tema 5.1 [Ipusma, | Conepxkanue yueOHOro MaTepuasia

napasuieNenume], KyO, | [Ipu3ma (HakJIOHHas, MpsiMasi, TIpaBHIbHAs) U e€ dieMeHThl. [lapasuienenumne.

NUPaMUJIa U UX CEUCHUs CgoiicTBa npsimoyrosibsHoro napasmuienenunena. Ky6. [Tupamuna u e€ aneMeHTsI.
[IpaBunbHas nupamuaa
KomOunupoBanHoe 3aHsTHE

Tema 5.2 TlpaBunshbie | Comepikanue ydeOHOro MaTepurania

MHOTOTPAaHHMKH B )XM3HM | [Tmomans  mMOBEpXHOCTM  MHOrorpaHHukoB.  Ilpocreifmme  komMOumHanuu
MHOTOI'PaHHHUKOB. BBIUMClIEHHE 371€MEHTOB NPOCTPaHCTBEHHBIX (uryp (pédpa,
JuaroHainu, yriel). [IpaBuiibHbIE MHOTOTpaHHUKA
KomOunupoBaHHoe 3aHATHE

Tema 5.3

[Mwmnap, xonyc, map u | Luwmmuap, xoHyc, cdepa m map. OCHOBHBIE CBOMCTBa TPSIMOTO KpPYTrOBOTO

UX CEUYCHUS HWINHApA, TPSMOrO KPYroBoro konyca. M3o0paxeHue Ten BpalleHHs Ha
wiockoctu. [lpencraBnenne o0 yceu€HHOM KoHyce. CeueHUs KOHyca
(mapasuieabHOE OCHOBAHUIO U MPOXOJSIIEee Yepe3 BEpIIMHY), CEUeHUs IIINHApa
(mapannenbHO M MEPIEHIUKYISIPHO OCH), CEUEHUsX mapa. Pa3BépTka mumHIpa
U KOHYycCa
[IpakTHueckoe 3aHsATHE 10

Tema 54 OO0beMBl H

Coneprxanue yaeOHOTO MaTeprasa

JIP 7, 14, 15, 20
OK 02, OK 04, OK
06, OK 08




IIomaiun
TCII

IMOBEPXHOCTEN

O0beM mpsiMoyrosibHOTO mapauienenunena. Oovem kyba. OOBEeMBbI MPSAMOI
npu3Mbl 1 wnHApa. O0beMbl nUpamMuibl U KoHyca. O0beM mapa

Komb6unupoBanHoe 3ansrue

Tema 5.5
CUMMETpuUil B ipodeccun

[Tpumepsr

[ToHATHE O CHMMETpPUU B IPOCTPAHCTBE (LIEHTpalIbHAsl, OCEBast, 3€pPKaJIbHAs).
O06o0uieHne NpeACTaBICHU O MPAaBHJIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyoO,
OKTa’Ip, N0JEKadp, UKOCAIP).

[Tpumepsl cummeTpuii B mpodeccuut

HpaKTI/IquKOC 3aHATUC

Tema 5.6 Pemenue 3anau.
MHOrorpaHHuku M Tela
BpallleHus

Coneprxkanne yueOHOro MaTepuasia

OOBEMEI U mjiaonaayn MOBEPXHOCTH MHOTOTPAHHUKOB U TCJI BpalllCHUA

KomOunupoBanHoe 3aHsTHE

KonTtponbHas pabora

Paznen 6. Cremenu u
KOPHH. Crenennas,
NnoKa3aTeJbHas "
Jorapupmuueckasn
byHkuun

54

Tema 6.1
bynkuus, ee
[IpeobpazoBanue
BBIp@KEHUI ¢ KOpHAMH n-
Ol CTETICHU

CrenedHas
CBOMCTBA.

Conepxkanue yaeOHOro MaTeprania

T[loHsiTHE KOPHS N-Oif CTENeHM W3 AeicTBUTENbHOro umcia. OyHkmmm y = VX
ux cBoicTBa M rpaduku. CBoiicTBa KopHs n-oif cremeHu. [IpeoOpazoBanue
HMPPALMOHAIIBHBIX BBIPAXKCHUN

KomOunnpoBanHoe 3aHsaTHE

Tema 6.2
CTENEHU C PalMOHAIBHBIM
U NENUCTBUTEILHBIM

CaoiicTBa

noxKasarTcjiisiMu

Conepxkanue yaeOHOro MaTeprania

[TonsiTHE CTemEeHW ¢ palMOHATBHBIM IOKas3areneM. CTemeHHble (YHKIUH, HX
CBOWCTBA U TpapuKu

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.3 Pemenue

Copepxanne yaueOHOT0 MaTepuana

JIP 7, 14, 15, 20
OK 02, OK 04, OK
06, OK 08




HPpALIMOHATBHBIX PaBHOCHIIBHOCTH MPpPALIMOHATIBHBIX YpaBHEHUN. METOIbI UX PEIICHUS
yYpaBHEHUU KomOunupoBanHoe 3aHsTHE 4
Tema 6.4 IlokasarenbHas | ComepikaHue y4eOHOro MaTepuasia
¢Gynkuusa, ee cBoicTBa. | CTeneHb ¢ MPOM3BOJBHBIM JCHCTBUTEIBHBIM MOKa3zaTeneM. OnpejerneHue
[loka3aTenbHble MoKaszaTreabHOW (YHKIIMM W €€ CBOHCTBAa. 3HAKOMCTBO C IPUMEHEHHEM
YPaBHEHHUA U HEPABEHCTBA | TOKa3aTeIbHON (yHKIMU. PereHne TmoOKa3aTeNbHBIX YPAaBHCHHA METOIOM
YpPaBHUBAHHUS  TOKa3aTejaed, METOAOM  BBEJCHUS HOBOW  IEPEMEHHOM,
(GyHKIIMOHATBHO-TpauuecKuM MeTOJoM. Perienne mokasareabHbIX HEPAaBEHCTB
KomOunupoBanHoe 3aHsTHE 14
Tema 6.5  Jlorapudm | Conmepxkanue yueOHOTO MaTepuaia
quca. Coiicta | Jlorapudm urcna. Coiicta sorapudmon. Omnepanus jorapuMupoBaHus
norapudmoB KomOunupoBanHoe 3aHsTHE 6
Tema 6.6 | Conmepxkanue yueOHOTO MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. [loHaTtue rorapudmMuUYEcKOro
GyHkuMs, ee CBOMCTBA. | ypaBHeHHsA. Omepanusi MOTCHIUPOBaHUS. TpH OCHOBHBIX METOJA pEIICHHS
Jlorapudmuueckue morapu()MUYECKUX  ypaBHEHMi:  (YHKIMOHANIbHO-TpaQUUECKUH,  METOJ
YpaBHEHUS1, HEPABEHCTBA MOTEHIIUPOBAHMSI, METOJ] BBEACHUS HOBOW TepeMeHHoi. Jlorapupmudeckue
HEpPaBEHCTBA
KombOunnpoBanHoe 3aHsTHe 14
Tema 6.7 Jlorapudgmsl B
MPUPOJIE U TEXHUKE [Ipumenenue mnorapudma. Jlorapupmuueckas coupanb B mnpupone. Ee
MaTeMaTU4eCKHE CBOMCTBA
[IpakTueckoe 3aHsiTHE 4
Tema 6.8 Pemenne 3amau. | Comepikanue ydeOHOT0o MaTepurania
Crenennas, CrenenHas, nokaszarenbHas U Jorapugmuueckas GyHkuuu. Pemenve ypaBHeHuU
MoKa3aTesbHas 1 | KoMOMHIpOBAaHHOE 3aHSATHE
norapupmMuyecKas KonrposnbsHast pabota 2

byHKIIIN




Paznen 7. DaeMeHTHI 34
TeOPUHM BEPOATHOCTEH M

MaTeMaTHYeCKOH

CTATUCTHKHU

Tema 7.1 CobrbiTHe, | Conepkanue yueOHOTO MaTepuana

BEPOSATHOCTD coObITus. | COBMECTHBIE W HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBbI

CnoxxeHue M yMHOXECHHE
BEPOSATHOCTEN

COOBITHI. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMBIC W HE3ABUCUMBIC COOBITHSL.
TeopeMbl 0 BEpOSTHOCTH IPOU3BECHUSI COOBITUI

KoMOuHMpOBaHHOE 3aHATHE

10

Tema 7.2 BeposATHOCTh B

OTHOCHUTENIBLHAS YacToTa C06LITI/IH, CBOMCTBO €€ YCTOﬁqHBOCTH. CratucTuyeckoe

JIP 7, 14, 15, 20
npodecCHOHATBHBIX orpeJiesieHue BepoATHOCTH. OLeHKa BEpPOSITHOCTH COOBITHS OK 02, OK 04, OK
3ajadax [IpakTryeckoe 3aHsATHE 8 06, OK 08
Tema 7.3 [uckpernas | Coaepkanue y4eOHOro Marepuania
Ciy4yanHas Benn4nHa, | Bunel ciydalinpix BenuuuH. OmnpeneneHne AUCKPEeTHOW CllydallHOM BEeNTWYMHBI.
3aKOH €€ paclpeiesIeHUs 3aKkoH pacmpeaesieHus AUCKPETHOM ciydailHoM BenuuuHbl. Ee uwncioBbie

XapaKTEPUCTUKHU

Komb6uHMpoBanHoOe 3aHsATHE 8
Tema 7.4 3amaun | Coaeprkanre yaeOHOTO MaTepuaia
MaTeMaTU4ecKOi [lepBuuHas 00paboTKa CTAaTUCTHUYECKUX JaHHBIX. UMCIIOBBIE XapaKTEPUCTHUKU
CTaTHCTHUKH. (cpennee apudmeTnueckoe, MeaMaHa, pa3max, gucnepcusi). PabGorta ¢

Tabnuamu, rpapukaMu, 1uarpaMMaMu

KoMOuHMpoBaHHOE 3aHATHE 6
Tema 7.5 OneMeHTsl | Buasl  coObITHH, BeposATHOCTH  coObITHH. CroXXkeHHMe U yMHOXECHHE
TEOPUM BEPOSTHOCTEM W | BEpOATHOCTEN. JIMCKpeTHas ciy4yaillHas BEJIIMYMHA, 3aKOH €€ paclpeiesIeHHUs.
MaTeMaTUYECKOU 3amauyn MaTeMaTUUECKON CTaTUCTUKH.
CTaTHUCTUKH KonTponbhas pabora 2
IIpomexyTounas arrecTanus (JK3aMeH)
Bceero: ‘ 311




3. YciaoBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTeIbHOM JUCHUIIINHbI

3.1. TpeboBaHusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peaym3aiiuss mporpaMMbl JTUCIMILIMHBI TpeOyeT Hajauuus y4yeOHOro KaOuHeTa
MaTeMAaTHUKH.

O6opynoBanne yueOHOTO KaOUHETA:

- TOCAJIOYHBIC MECTA 110 KOJIMYECTBY 00yUaIOIINXCS;

- pabouee MecTo IpernoIaBaTells;

- KOMIUIEKT Y4eOHO-HATJISAHBIX TTOCOOUIA;

- KOMIUIEKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJIaHMs JUIE KOHTPOJIBHBIX padoT;

- mpo(eccHOHAIEHO OPHEHTUPOBAHHBIC 33/ I1aHNUS;

- MaTepUaJIbl SK3aMEeHa.

TexHuueckue cpecTa 00yICHUS:

- IePCOHAIBHBINA KOMIIBIOTED C JIMIICH3UOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;
- IPOEKTOP C FIKPAHOM.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

1. Jns peanuzanmd TOporpamMmbl  OMOIMOTEUHBbIH  (OHA  00pa3oBaTEIbHOU
OpraHW3alliyd JOJDKEH WMETh IeYaTHBIC /WM 3JIEKTPOHHBIC 00pa3oBaTeIbHBIC U
nHOOPMAITMOHHBIE  PECypChl, PEKOMEHJOBaHHBIE IS  HCIOJB30BaHUS B
00pa30BaTeNLHOM IPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

2. PexomeHnayembie MEUaTHBIC M3JAHUSA [0 peaau3aluu 0011e00pa3oBaTeIbHOM
JTUCIUTUIMHBL TPEJCTaBICHB B METOJAMYECKHX PEKOMEHJAIMAX IO OpraHu3aliu
oOy4eHus.

3.2.1. IlepeuyeHb peKOMeHAyeMbIX Y4eOHbIX H3AaHuil, WHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

Kaxaomy oOygaromemycst oOecreueH JOCTYNl K CIHCAYIOIIUM  JJICKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAM U TIpo(deccroHaIbHBIM 0a3aM JTaHHbBIX:

- OBC «YHuBepcuteTckas 6MOJIMOTEKa OHIANHY.

DJIeKTpOHHAs1 OMOIMOTEKA €KET0HO OOHOBIISETCS M TIOTIOTHSAETCS.



4. KOHTpPOJb H OIEHKA Pe3yJbTaTOB OCBOCHUS 0011e00pa3oBaTeJIbHOI

AUCIHUILIHHDBI

KOHTpOJIb U OHOEHKa pPACKpPLBIBAIOTCA UYCpPE3 JUCHUILNIMHAPHBIC PC3YJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/IO6pCTeHHBIC CTYACHTaMHU YMCHUs, HAIIPABJICHHBIC Ha

dbopmupoBaHue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

Pesynbratel 00ydeHus

Kpurepuu onienku

MeToab! OlLICHKH

JIP 7 Oco3Haronmi "
JESATEIbHO  BhIpAXKaroIIui
OPUOPUTETHYIO  LIEHHOCTh
KaKJI01 YeJI0BEYECKON
KU3HHU, yBaXKaroIun
JIOCTOMHCTBO JUYHOCTH
Ka)KI0TO YelioBeKa,
COOCTBEHHYID U  YYXKYIO
YHUKaJIbHOCT, cBOOOY
MHUPOBO33PEHYECKOTO
BbIOOpA, CAMOOIIPEAEIICHHUS.
[IposBisrommM
OepexianMBOe UM UYyTKOE
OTHOILIEHUE K PEJINTHO3HON
IPUHAJJICKHOCTH KaXKIOTO
4eIoBeKa,

MpEeAYIPEIUTETbHBIN B
OTHOILLICHUH BBIpAKCHUS
paB u 3aKOHHBIX

WHTEPECOB IPYTUX JHOJEH
JIP 14 Ilpunumaromui u
TPAHCIUPYIOIIUNA [IEHHOCTH
bu3nYecKol KyJIbTYphl U
CIOpTa, ATUYECKUE HOPMBI
B oOmactu  (uU3UYECKOU
KYJIBTYpbI u CIOpTa,
coOIoIar0IU I u
MPOIAara’ NP yrOInnl
KYJIbTYpYy CIIOPTUBHOM
0e30macHoCTH u
AHTUJONTUHTOBOTO
MOBEACHUS
JIP 15
aKTUBHYIO
pa3BUTHHU

IIposBnsrommi
MO3ULHI0 B
dbuznueckon

Axkagemuyeckas 5
COlMAJIbHASA AKTUBHOCTH
1 MOOMJIIBHOCTh

HabGmaronenue 3a
00yJaroIMMHUCS B
mporecce ayJIUTOPHBIX

3aHATUN U BHEAYIUTOPHBIX
MEPOTIPUATUN




KyIbTypbl ¥ CHOpTAa,
Y4aCTBYIOIIHN B
JESITEIIbHOCTH

CryneHueckoro

CIIOPTHUBHOTO KiTyOa,
BOJIOHTEPCKOM JIBI)KEHUU B
obsactu buzudeckon
KyJIbTypbl W CIOpTa W

JIPYyTuX OOBEAUHEHUSX, a

TaKKe MEPONPHUATHUSX,
JESITEIIbHOCTD KOTOPBIX
OpUEHTHpPOBaHa Ha
pa3BUTHE u
MOMYJISIPU3AIIHIO
(bu3MYeCcKO KyJIbTypbl U
cropra.

JIP 20 DOddexTuBHOE
B3aMMOJICHCTBHE B
peleHuu

06p330BaT€JII>HBIX 3aga4

- OCBOEHUE
oOyyJaromumMucs
MEXIPEAMETHBIX TOHSATUN
(ucnonb3yroTCs B
HECKOJBKUX  TPEIMETHBIX
o0NacTsIX Y  TO3BOJISIOT
CBSI3bIBATH  3HAHUA W3
Pa3TUYHBIX y4eOHBIX
IIPEAMETOB, y4eOHBIX
KyPCOB, MOJTyJIe B
HETOCTHYIO Hay4YHYIO
KapTUHY MHPA) u
YHUBEPCATBHBIX  yIeOHBIX
JEUCTBUN

(mo3HaBaTeIbHBIE,

KOMMYHUKATHBHBIC,

PETYJISATUBHBIE) -
CIIOCOOHOCTD 179
UCIIONIb30BaTh B Y4eOHOM,
I103HABaTEIbHOU 151
COLMAIBHOM TMpPAKTUKE -
TOTOBHOCTh K

CaMOCTOATCIIbHOMY

OO6yuaronuiics
OTBETHUTH Ha
TEOPETUYECKUI BOIPOC,
peluTh pacyeTHyIo
3ajauvy, COCTaBUTH
MaTEMaTUYECKYIO

MOJEdb W TPOBECTHU
HCCJIEIOBAHUE
MTOJTYYEHHOU
OO6yuaronuii MOXKET
BBIOpAThH u3
MPEIJIOKEHHOTO  CITMCKA
COOTBETCTBYIOIIIHE

3asBJICHHON LIeIU 3aJlauu
U pemuTh WX 32
OTBEAEHHOE BpeMs Kak
WHJUBUAYAJIbHO, TaK U B
cocTaBe mapbl, pabouei
IPYIIbl, KOMAH/Ibl

MOXKCT

MOACIN

NnpuBuayanbHblid  Onpoc,
MPOBEPKA MMMChMEHHBIX
paboT, aHaU3 Pe3yIbTaTOB
BBITIOJTHCHUS
WHTEPAKTUBHBIX  3aJaHUM,
cOo3JaHue CUTyaluu
BBIOOpa Ha MPAKTUYECKHX
3aHATHSAX, BBITIOJIHCHHUE
3aJJaHuM PK3aMeHa




TJTAHUPOBAHUIO U
OCYILIECTBJIICHUIO  yueOHOMU
JeSATCIIbBHOCTH U
OopraHu3aIu y4eOHOTO
COTPYIHHYECTBA c
MelarorMIeCKUMHU
paboTHUKAMU u
CBEPCTHHKAMH, K Yy4YacCTHIO
B MTOCTPOEHUH
VHIMBUTyaJIbHOU
oOpazoBaTeabHON
TPAaCKTOPHH - OBJIAJICHHC
HaBBIKAMHU y4eOHO-
HCCIICIOBATEIILCKOM,
MPOCKTHOM M COLHMAIBbHOMN
JeSATCIIbBHOCTH

- BJaJIcHUE
JI0Ka3aTeNbCTB,
aITOpUTMaMHU
3ajady;
(bopMyIMpOBaThH
OIpE/ENeHUs,, aKCUOMBI U
TEOpEMBI, TPHUMEHSATH WX,
IPOBOANUTH JI0Ka3aTeJIbHbIC
paccyXJIeHuss B XOJe
pelieHusl 3a1ady - yMEHHE
ONEPUPOBATH TOHATHUSIMHU:
CTENEHb YHucia, Jorapupm
YKCIla; YMEHHE BBINOJIHATD
BBIUMCJICHHE 3HAYEHUN U
npeodpa3oBaHUs
BBIPDAKEHNUN CO CTENEHSIMHU
U jorapupMamu,
npeoOpa3zoBaHus  JpOOHO-
palMoHaIbHBIX BbIPAKEHHIA
- yMEHHE OIepupoBaTh
HOHSITUSIMU:
paroHaIbHbIC,
UppaIoHaIbHbIC,
noKa3aresbHbIE,
CTETICHHEIE,
jorapupMHUUIecKue,

METOdaMHU

pelieHus
yMEHHUE

ITonHOTa
MPOIEMOHCTPUPOBAHHBIX
3HaAHUU 51 yMEHUE
NPUMEHITh  UX  MpHU
YCTHBIX OTBETAax,
OTBETaX y TIOCKH,
BBITIOJTHEHUU
CaMOCTOSITETIbHBIX
NpaKTUYECKUX  padoT,
HANMCaHUU CEMECTPOBOM
KOHTPOJIbHOM paboThl U
BBIMIOJIHCHUN  3aJIaHUU
9K3aMEHa,  IOJIyYEHUE
MPaBUJIbHBIX OTBETOB
NpU  pEIICHHH  3ajady,
YPaBHEHUM, Pa3IMYHBIX
peoOpa3oBaHMIX
Ouenka «5» craBUTCA
MIpU MOJHOTE OTBETA WUJIU
pemieHuss B oObeMe
91%— 100%. Ormenka
«4»  craBUTCA  TIIpHU
MOJIHOTE OTBETAa WJIHU
pemieHuss B 00beme
71%— 90%. Onenka «3»
CTAaBUTCS TIPU TIOJIHOTE

Tekymmid  KOHTpPOJIIL B
dbopmMe  MaTeMaTUYECKHUX
JTUKTaHTOB,
WHJUBUAYAJIBHOTO OMpOCa,
MMUCHbMEHHBIX
CaMOCTOSITEJIbHBIX
WHJIUBUIYAJIbHBIX u
MapHBIX (TPYIIIOBBIX)
paboTt Brinonnenue
3aJJaHUN dK3aMEHa




TPUTOHOMETPUUECKHUE
YpaBHEHUS U HEPaBEHCTBA,

UX CHCTEMBI - YMCHHE
ONEepUpOBaTh TOHITHUSIMHU:
byHKIIHSA, HETpephIBHAS
byHKUMS,  TPOU3BOJHASA,
nepBooOpazHas,
OTIPEJICTICHHBIA  MHTErpal;
yMEHHE HAXOJUTh
MIPOU3BOTHBIC
AJIIEMEHTApHbIX  (YHKIIUMH,
UCITIOJIB3YS CIIPaBOYHBIE
MaTepHaJibl; UCCIE0BaTh B
IIPOCTENIINX CIIy4dasix
byHKITUN Ha
MOHOTOHHOCTb, HAaXOJIUTh
HanUOOJIbIITNE U
HAaWMEHBIITHE 3HAYCHUS
byHKIIMI; CTPOUTH

rpa@uKkd  MHOTOWIEHOB C
MCIIOJIB30BaHUEM allllapara
MaTeMaTUYECKOTO aHaJn3a;
OPUMEHATh MPOU3BOJIHYIO
NpU pEUIeHWH 3aJa4 Ha

TBIDKCHUC; perarTh
MPaKTHUKO-
OpUEHTHUPOBAHHBIC 3a/Jaun
Ha HauOOJIBIIINE u
HAaWMCHBIIIME 3HAYCHUS, Ha
HaXOXKJICHUE MyTH,
CKOPOCTH U YCKOPEHUS -
yMEHUE OTIepHUPOBATH
MOHATUSIMU: PallOHATIbHAS
byHKUHMS, MOKa3aTeabHas
byHKIIHSA, CTEleHHas
byHKIHA,
JorapupMudecKast
byHKIHA,
TPUTOHOMETPHUECKHUE
byHKIINNA, oOpaTHbIC

GYHKIIUKA;, YMEHUE CTPOHUTH
rpaduku U3YUYEHHBIX

OTBCTAa WJIM PCHICHUA B

ooreme 51%—  70%.
Ouenka «2» CTaBUTCH
MIPHU MOJHOTE OTBETa WUJIU

pewenust B ooveme 50%
u  Menee. IlosHoTa
OTBETa W/WIM pEIICHUs
IpeIoJIaraer: l.
[IpaBWIbHBIM YHUCIIOBOU
orBer 2. Odopmienue
pelieHus B
COOTBETCTBHUH C
3aJJaHHBIM 00pa3LioM




GyHKINNA,  WCMOJIB30BATh
rpaduku  TpPU  U3YYCHHUH
IIPOLIECCOB u
3aBHCHMOCTEH, npu
peIIeHUH 3a71a4 U3 JPYrux
y4eOHBIX  MPEIAMETOB U
3a7a4 U3 PEeaJbHOU KU3HU,

BBIPAXKATh dbopmynamu
3aBUCUMOCTH MEXTY
BEJIMYMHAMH -  yMEHHUE

pelaTh TEKCTOBBIE 3aJlayu
pa3HbIX THUIOB (B TOM
YUCJIE HA MPOLEHTHI, AOJIU
M YacTH, Ha JBWKCHHUE,

paborty, CTOMMOCTh
TOBapOB W YCIIYT, HaJOTH,
3aJ1aun u3 obnactu

VOPABJICHUS JIMYHBIMH |
CEMEHHBIMU  (PUHAHCAMU);
COCTABJISITh  BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA H
UX CHCTEMBI TIO YCJIOBHIO
3a/1auw, WCCJICIOBATH
MOJIyYEHHOE pEIICHHE W
OIICHHBATh
MPaBIONI0I00HOCTh
pe3yNnbTaTOB -  yYMCHHE
OTIepUPOBaTh TOHSITHIMU:
cpeaHee apudMeTHYECcKoe,
MeJHraHa, HauOoJbllee H
HaWMEHbIIIEe 3HAYCHUA,
pa3Max, TUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHHUE
YUCJIOBOTO HA0Opa; YMEHUE
U3BJICKATH,
WHTEPIPETUPOBATH
uHdOopMaIuio,
MIPE/ICTABIICHHYIO B
TabauIax, Ha JAUarpaMmax,
rpadukax, OTpPaKaroILyIO
CBOWCTBA pealbHbIX
MPOLIECCOB W SIBJICHUMU;




IPEJCTABIIATh
UHPOPMAITUIO C TOMOIIBIO
TaOMUIl W JAUarpaMM;
UCCIICIOBATh

CTaTUCTUYECKUE JTaHHBIC, B
TOM YHCJIE C IPUMCHCHHEM
rpaUIeCKuX METOJIOB H
DJIGKTPOHHBIX ~ CPEACTB -

yMEHUE OIEepUpOBaTh
IIOHATUSAMMU: CIIy4alHbIN
OIIBIT " CIly4aiiHOe
coObITHE, BEPOSITHOCTD
CIIy4aitHOT O COOBITHS;
yMEHUE BBIYHCIIATD
BEPOSITHOCTH C
UCITOJIb30BAaHUEM
rpaduyeckux METOJIOB;
IIPUMEHSITh bopmybl
CIIOKEHUS W YMHOXCHUS
BEPOSATHOCTEM,

KOMOMHATOpHbIE (aKThl U
dbopMmybl TpU  pEUICHUU
3a1ay; OIICHUBATh
BEPOSITHOCTH peanbHbIX
COOBITHH; 3HAKOMCTBO CO
CIIy4yallHbIMH BEJIMYMHAMU;
yMEHUE MPUBOIUTH
MIPUMEPHI MPOSIBJICHUS
3aKOHa OOJIBIIUX YHCENl B
MPUPOIHBIX u
OOIIECTBEHHBIX SIBICHUSX -
yMEHUE OMepUpoOBaTh
MOHATUSIMU: TOYKa,
npsiMas, MJI0CKOCTb,
IIPOCTPAHCTBO,
JBYTPaHHBIN yrou,
CKpEIMBAIOIINECS MPSAMBIE,
napajieIbHOCTb u
NEPHEHIUKYIIPHOCTD
NpSAMBIX W IUIOCKOCTEW,
VIO MEXAy MPSIMbIMH,
YIoJl MEXIy TMpsIMOHM H




IJIOCKOCTBIO, YTON MEXAY
IUIOCKOCTSIMH, PacCTOSIHUE
OT TOYKH JO IUIOCKOCTH,

paccTosiHue MEXIY
PSIMBIMH, paccTosIHUE
MEXIy IUIOCKOCTSIMU;

YMCHHUC HCIIOJIb30BaTh IIPH
PCIICHUU 3a1a4 U3YUYCHHBIC

bakThI U TEOPEMBI
IUTAHUMETPHH; yMEHHE
OLICHUBATh pa3Mepsl
OOBEKTOB  OKPY’KaIOIIETO
MHpa - yMEHHE
OTEPUPOBATh TOHATHUSIMHU:
MHOTOTPaHHUK,  CEYEHHUE
MHOTOIPAHHHKA, KyO,

napajuleJienunes, Mpu3Ma,
nupamuaa,  Qurypa u
INOBEPXHOCTh  BpAIlCHHUS,
HWIMHAP, KOHYyC,  Iuap,
chepa, ceueHus (purypsl
BpallleHus, IUIOCKOCTb,
Kacarolasics cdepsl,
HUWIMHJPA, KOHYCa,
TUTONIA/b MOBEPXHOCTHU
NUPAMU/IBL, PU3MBI,
KOHYCa, UIAHIPA,
wiomanas cdepb, 00beM
KyOa, MPSAMOYTOJIBHOTO
napasuieNienumnena,

NUPAMU/IBL, PU3MBI,
MWIMHIPA, KOHYyCa, IIapa;
YMEHHE U300paKaTh
MHOTOTPaHHHUKHU U
NOBEPXHOCTU  BpAIICHHUS,
UX CEUEHHUS OT pPYKH, C
OMOIUIBIO YepTEKHBIX
UHCTPYMEHTOB u
AIIEKTPOHHBIX CpPEICTB;
yMEHHE pacro3HaBaTh
CUMMETPHIO B
IPOCTPAHCTBE; yMEHHE




pacno3HaBaTh IMPaBUJIbHBIE
MHOTOTPaHHUKH - YMEHHE
ONEpUPOBaTh NOHATHSIMMU:
JBUKEHHE B MPOCTPAHCTBE,
nonoOuele  Quryper B
IPOCTPAHCTBE;

UCIIOJIb30BaTh OTHOILIEHHE
TUIOIIAEH TIOBEPXHOCTEN U
00BEMOB MOAOOHBIX (PUTYp
Opyd pelieHud 3ajad -
yMEHHE BBIUUCIIATh
F€OMETPUYECKHE BEIINYUHBI
(MHA, Yroj, IUIOLIAb,
00BeEM, IUIONIA b
HOBEPXHOCTH), HCIIOJIb3YS
U3ydeHHble (HOpMYIBl U
METO/IbI - YMEHHE
ONEpUPOBaTh MOHATHSIMMU:
IPsIMOYIOJIbHAsE ~ CHUCTEMA
KOOpJMHAT,  KOOPJAWHATHI
TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOpa,
CKaJISIpHOE TPOU3BENICHUE,
yrol MEXJIy BEKTOpamH,

cymMma BEKTOPOB,
MPOM3BE/ICHUE BEKTOpa Ha
YHCJIO; HaXOJNUTh Cc
TTOMOIIIBIO M3yUYEHHBIX
bopmyn KOOPJAMHATHI
CepEeANHBI OTpE3Ka,
pPacCTOSTHUE MEXIy ABYyMS
TOYKAMH - yMEHHUE
BBIOHpATh TTOIXO AU
W3YyUYECHHBIA  METOH A
pelIeHus 3aJIa4y,
pacno3HaBaTh

MaTeMaTudeckne (PaxkThl u
MaTeMaTHYeCKHEe MOJCIH B

MIPUPOIHBIX 151
OOIIECTBEHHBIX SIBJICHHUSIX,
B HCKYCCTBE,  YMEHHUE

IIPUBOJAUTH [IPUMEPBI




MaTeMaTUYECKUX OTKPBITHN
POCCUICKOM W  MHUPOBOU
MaTeMaTUYECKOW HAYKH




