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1. O0mas xapakrepucTuka padodei mporpaMMbl y4e0HOI0 npeaMera
«MaremaTuka»

1.1. MecTO AUCUMILIMHBI B CTPYKTYype npodeCcCHOHAJIBLHON 00pa3oBaTeIbHOM
nporpammsl CIIO:

YueOusiii mnpeamer «MaTtematukay  sABIsSETCS  00A3aTENBHOM  YACTBIO
o011e00pa3oBaTelbHOIO  IMKJIa  00pa3oBaTENbHOM  MpPOTrpamMMbl  MOATOTOBKU
CIEIUAIIMCTOB CPEeAHEro 3BeHa Mo chenuaibHocTd 35.02.14 OxotoBeneHue u
3BEPOBOJCTBO.

1.2. legun ¥ muIaHUPYyeMble Pe3yJIbTAaThl 0CBOCHHS Y4e€0OHOI0 MpeaMeTa:

1.2.1. Heab (ucCUMIIAHBI
Conepxanue paboueil mnporpamMMbl ydeOHOro mnpeamera «MaTeMaTukay

HaIpPaBJICHO HA IOCTUKEHUE CICTYIOIINX IEeH:

= (opMUpOBaHHME LEHTPAIBbHBIX MATEMATHUYECKUX MOHATUM (YMCIIO, BEIUYMHA,
reoMeTpUIeCcKast durypa, nepeMeHHas, BEPOSATHOCTb, byHKIINA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh MU TMEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
oOpa3oBaHUs 00YYaIOIIUXCS;

=  TIOABEJCHUE YyYAIIMXCS HAa JOCTYNMHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKHU U OKPYXKAIOIIEr0 MUpPa, TOHUMAHUE MAaTEMaTUKHU Kak
4acTu 00IIeH KyJIbTYphl YEJIOBEUECTRA;

=  Da3BUTUE UHTEJUICKTyaJdbHbIX M TBOPYECKUX CHOCOOHOCTEN ydalmxcs,
MO3HABATEIbHOM AaKTUBHOCTH, HWCCIIEIOBATEIIbCKUX YMEHHUH, KPUTUYHOCTH
MBIIUIEHUS, UHTEpECa K U3YYEHUIO MaTEMAaTHKH;

»  (¢opMmupoBaHue (PYHKIIMOHAIILHOW MAaTeMaTUYeCKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHUE ACTIEKTHI B PEAJIbHBIX )KM3HEHHBIX CUTYAIUsX U
NPy U3YYEHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYJIHMpPOBaTh HMX Ha SI3bIKE MAaTEMAaTUKW W CO37aBaTh
MaTeMaTHYECKHE MOJEIHM, MPUMEHATh OCBOEHHBIM MaTeMaTUYeCKUU ammapar
JUISl  PELICHUS] TPAKTUKO-OPHUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH H
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHUSI Y4eOHOro mpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

OcBoeHue cojepkaHusi ydeOHoro nmnpeamera MartemaTuka oOecrneurBaeT
JIOCTHUKEHHE 00YUYaIOITUMHUCS CJICTYIOINX JUYHOCTHBIX PE3YIbTATOB:



JIP 1 I'pasicoanckoe eocnumanue:

c(hOPMUPOBAHHOCTh TPAKIAHCKOH TMO3UIMU OOYdYaIOMIErocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHUKCKOI0 OO0IECTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3NIMYHBIX  CTPYKTYp, SIBICHHH, MPOLEAYD
rpa)aaHcKoro ooOmiecTBa (BBIOOPHI, OMPOCHI M Ip.), YMEHHUE B3aUMOJEHCTBOBATH C
COIMAJIbHBIMUA WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMH U HA3HAYCHHUECM.

JIP 2 IHampuomuueckoe eocnumanue:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON UICHTUIHOCTH, YBAKCHHUS K
MIPOILIJIOMY U HACTOSIIEMY POCCUICKOM MaTEMAaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JIOCTUKEHHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMAaTHYECKOM IKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax, TEXHOJOTHUsX, chepax
SKOHOMUKH.

JIP 3 /yxoeno-upascmeennoe eocnumanue:
OCO3HAaHME JIyXOBHBIX LIEHHOCTEH pPOCCHHCKOTO Haponaa; c(HOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, JTHYECKOIO IOBEACHHS, CBS3aHHOIO C IIPAKTHYECKUM
IIPUMEHEHHUEM JOCTHKEHUHM HAyKU U ACSATEIBHOCTBIO YYEHOI'O; OCO3HAHUE JIMYHOI'O
BKJIa/1a B IOCTPOEHHUE YCTOWYMBOIO OyIyLIEro.

JIP 4 Icmemuueckoe eochumanue:

JCTETUYECKOE OTHOIIEHMEM K MHUpPY, BKIIOYas OCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3a/]ay, PEIICHUN, pacCyKIEHUI; BOCIPUUMUYHUBOCTh K
MaTEMaTHYECKUM aCIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

JIP 5 Dusuueckoe eocnumanue:

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTeMaTUYECKHWE 3HAHUS B HHTEpecax
30pOBOr0 U 0€30macHOro o0pas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBBIO  (3710pOBOE TMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
peryisipHas GU3HUECKas aKTHBHOCTH); (U3NYECKOTO COBEPIICHCTBOBAHUS TIPU 3aHS-
TUSAX CIIOPTUBHO-03J0POBUTEIHLHON JESITENbHOCTHIO.

JIP 6 Tpyooeoe 6ocnumanue:

TOTOBHOCTh K TPYIy, OCO3HaHHE ILIEHHOCTH TPYIOJIOOUS; MHTEpEC K pa3IM4HbIM
chepam TPO(DHEeCCHOHATLHON JEATCILHOCTH, CBS3aHHBIM C MaTEeMATHKOW U e
MPUJIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oynmymiel mpodeccuun u
peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEH >KU3HU;
TOTOBHOCTh K aKTMBHOMY yUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTEMaTUYECKOU
HaIpaBJIE€HHOCTH.

JP 7 Ixonozuueckoe eocnumanue:

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KYIbTYPhl, MOHUMAaHWE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKMX TIPOLIECCOB HA COCTOSHUE TMPUPOJHON M COIHUATIBHON Cpensl,
OCO3HAaHHEM TJO00ATbHOTO XapakTepa OHKOJOTMYECKUX MpoOJeM; OpHeHTalus Ha
MIPUMEHEHNE MaTEeMaTUYECKUX 3HAHWM JUIsl pelIeHus 3a7a4 B 00JaCTH OKpYXKarolen
Cpelbl, TUIAHMPOBAHUS TOCTYNKOB M OLEHKHM HMX BO3MOXXHBIX IOCIEICTBUM s
OKPY>KaloIleH CPeibl.

JIP 8 Ilennocmu nayunoz2o nosnanusn:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH U OOIIECTBEHHOW MPAKTHKH, TTOHMMaHWEM MaTeMaTHYeCKOW HayKu
Kak c(epbl 4eloBEeUeCKOW AESITEIbHOCTH, JTAloB €€ Pa3BUTHS W 3HAYMMOCTH IS
pa3BUTUS LUMBWIM3ALKMKU; OBJAJACHUE S3BIKOM MaTeMaTUKH M MaTeMaTH4eCKOU
Ky.)'IBTypOﬁ KakK CpCIACTBOM ITO3HAHUA MHUPA, TOTOBHOCTb OCYIICCTBJIATH IIPOCKTHYIO U
HCCIIEIOBATENILCKYIO IESATEIbHOCTh MHANBUIYAJIBbHO U B TPYIIIE.

OcBoenue cojepkaHus yudeOHOro TmpeaMmeTa Maremartnka oOecTieunBacT
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JOCTHKEHHE 00YJarOIIMMHUCS CIACAYIONINX MeTalpeAMeTHbIX Pe3yIbTaTOB:

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/I MMOo3HABaATECJIbHbBIMU [lelCTBHﬂMH:

MP 1

ba3zoevie nocuueckue oeiicmeus:

» BBISIBJISIT W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHUYECKUX
O00BEKTOB, TMOHATHI, OTHOIICHUNA MEXIy MOHITHSIMH, (HOPMYIHPOBATH OMPEICIICHUS
MOHSTHI; YCTaHABIMBATh CYIIECTBEHHbIM MPU3HAK KiIaccu(UKAIMM, OCHOBAaHUS st
00001IeHUS M CpAaBHEHUSI, KPUTEPUH IPOBOIUMOTO aHAIN3a;

= BOCIIPUHUMATb, (OPMYIUPOBATH U IPEOOPA3OBHIBATH CYKIACHUS: YTBEPIUTEIbHBIE
Y OTpULIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

= BBISIBIISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TMPOTUBOPEUHUS B
dakrax, JTaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSIX; MPEAarath KPUTCPUU ISl BHISIBICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

= JIETIATh  BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUN, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

= IPOBOJAUTH CAMOCTOSITEJILHO JIOKA3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUI
(mpsiMble W OT MPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI;

BbIOHMpaTh CrocoO peleHus yueOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BHIOMpaTh HamboJee MOAXOMANINN C y4€TOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPHUEB).

MP 2

ba3zoewie uccneoosamenvckue oeiicmeusn:

= HCIIOJIB30BATh  BOIPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT TO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIHUE MPOTUBOpEUHE, MpoOIeMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

= IPOBOJUTH CAMOCTOSATENIBHO CIJIAHUPOBAHHBIM SKCHEPUMEHT, HCCIIEIOBAHHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oObeKTa, sBIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKYy 0OBEKTaMU, SIBIICHUSIMH, MPOIECCaAMU;

= CAMOCTOSITENIBHO  ()OPMYyNIHUpPOBaTh OOOOIIEHHUS W BHIBOJABI IO pe3yJabTaTam
MPOBEAEHHOTO HAOIIOJEHUS, MCCIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh TMOJYYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe  BBIJABUTATh
MIPEANOII0KEHHS O €0 Pa3BUTHH B HOBBIX YCIOBHUSX.

MP 3

Paboma c ungpopmanueii:

= BBISIBIISITH JIEPUIIUTHI MH(GOPMAIINH, JaHHBIX, HEOOXOIMMBIX I OTBETA Ha BOMPOC
U JUIS peUIeHUs 3a/1a4u;

= BBIOMpATh WHGOPMAIMI0O W3 HMCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATH HMHPOPMAIIUIO PA3TUYHBIX BUAOB U (HOpM
MPE/ICTABICHHUS;

= CTPYKTYpUpPOBaTh HMHGOPMAINIO, TPEJACTABIATh €€ B pa3lIuyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAIEKHOCTh HH(GOPMAIMU TIO0 CaMOCTOSTENHHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

OB.Hal]eHI/le YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

MP 4

Obwenue:

-BOCHpI/IHI/IMaTI) " (bOpMy.]'IHpOBaTI) CY)KJICHI/ISI B COOTBCTCTBUHN C YCJ'IOBI/ISIMI/I nu
HEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHHUSI B YCTHBIX U
INUCBbMCHHBIX TCEKCTaX, AaBaThb ITOACHCEHUS IIO XO)Iy pemeHI/m 3aJa4u, KOMMeHTI/IpOBaTB
MOJTyYEHHBINH Pe3yNbTaT;

=B X0JIc OOCYXICHHs 3a/1aBaTh BOMIPOCHI IO CYIIECTBY OOCYXTaeMOH TEMBI,
npo0JieMbl, perraeMoi 3ajJadM, BBICKA3bIBATh WJEH, HAIlEJICHHbIE HA TOWCK pPEIICHUS;
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COIOCTAaBIISIT CBOM CYXJCHHS C CYKACHHSAMH JIDYTHX YYacTHHKOB JIMAJIOra,
O0OHapY)XMBaTh pa3lIM4Me M CXOJCTBO MO3UIMIA; B KOPPEKTHOH (Gopme (popMyaHpoBaTh
pa3HOTJIacHsl, CBOH BO3PAKCHHS;

NpEACTaBIATL PC3YJIbTAaTbl PCUICHUA 3ada4dud, OSKCICPpUMCHTA, HUCCIICAOBAHUAA,
IPOEKTA; CAMOCTOSTEIFHO BBIOUPATh (pOpMAT BBHICTYIUICHHS C YIETOM 3aJ1a4 IPE3CHTAIN
1 OCOOCHHOCTEH ayJAUTOPHUH.

MP S

Compyonuuecmeo:

« IOHUMATh M HCIIOJI30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUAYATbHON
paboThl MpHU pELICHUH Y4YeOHBIX 3a7ay; MPUHUMATH IIeJIb COBMECTHOW JEeSTEIbHOCTH,
IUTAHUPOBATh ~ OPTaHW3aI[MI0 COBMECTHOW pabOThI, pachpenesaTh BUIBI  padoT,
JOTOBApUBAThCA, OOCYXJaTh Mpolecc M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (Gopmax padboTel (0OCYyX aAeHHS, OOMEH MHEHHUSIMH,
«MO3TOBBIC MITYPMBI» U T.II.); BBIOJIHATH CBOIO 4acTh PabOTHl U KOOPAWHUPOBATH CBOU
JNEHCTBUS C IPYTMMH 4JI€HAMU KOMaHbl; OLIEHWBATh KaueCTBO CBOETO BKJIaJga B OOIIMiA
MPOYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

OBJIaIIeHI/Ie YHUBEPCAJbHBIMHU PEryJsiTUBHBIMHA HeﬁCTBHHMH:

MP 6

Camoopzanuzayusa:
COCTaBIIAITh IUIAH, AJITOPUTM pEUICHHUS 3a7aud, BbIOMpATh CIOCOO pELIeHUS C Y4ETOM
UMEIOLIUXCA  PECYpCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI MH(OPMAITHH.

MP 7

Camoxkonmponw:

» BJIQJICTh HaBBIKAMM I103HABAaTEJIbHOM pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNeHCTBUH ¥ MBICIMTENBHBIX TIPOIECCOB, HMX pPE3YJIbTaTOB; BIAAETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJISL Ipolecca M pe3yibTaTa pelIeHUs MaTeMaTH4ecKOH
3a/1a4i;

» [IPEIBUAETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HMKHYTb IpPHU PpEIICHUH 3ajauH,
BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, IAaHHBIX,
HalJIeHHBIX OIINOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa eI M YCIOBUSM, OOBSICHATH NMPHUYUHBI
JOCTHDKEHUS! MJTM HEJIOCTYDKEHUS Pe3yJbTaToOB AEATeNbHOCTH, HAXOIUTh OIIMOKY, J1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

MP 8

IMmoyuonanvHblil UHMENTEKM, NPEONONAZAIOWUIL CHOPMUPOBAHHOCHIb:

- CaMOpEryJIMpOBaHMS, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAThCSA K 3MOIHMOHAIBLHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTI), 6I>ITI) OTKPLITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIlMM, BKIIOYAKOIIEH CTPEMIJIEHHE K JOCTHXKEHUIO IENIH U
yCcuexy, ONTUMHU3M, HWHUIUATUBHOCTb, YMCHHUC Ilel\/JICTBOBaTI), HUCXO0Od U3 CBOHUX
BO3MOXKHOCTEH;

MP 9

Ilpunamue cebs u opyzux nrooeii:
- MPUHUMATH ceOs1, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;
- TPUHUMATh MOTHBBI W apTyMEHTHI APYTHX JIOACH TpHU aHAIU3E PEe3yIbTaTOB
JIeATEIIbHOCTH;
- MPU3HABATh CBOE MIPABO M MPABO APYTHX JIOJICH HA OMUOKH.

OcBoenue coxaepxaHusi ydeOHoOro nmnpeamera MaremaTtuka oOecneynBaeT

JOCTHKEHUE 00YYAIONMUMHUCS CICAYIONINX HPeOMemHbIX PE3yIbTaTOB:

IP 1

] OHCpI/IpOBaTL MOHATHUSMU: HATYpaJIbHOC, MCJIOC YHCIO, HCIIOJb30BAThH IMPHU3HAKU
ACIIUMOCTH LECJIBIX YHCCII, PA3JIOKCHUC YHCJIa Ha MPOCTBIC MHOXHUTCIW IJId PCHICHUS
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3a7ad.

» OnepupoBaTh MOHATHSIMU: PALlMOHATIBHOE U JEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAS U
AeCATUYHAS APOOb, IPOLEHTHIL.

» BbimonHAT, apudmernueckue omepanuu € PalUOHAIBHBIMH U JEHCTBUTEIILHBIMU
YHCIIAMH.

» BbImonHATs npuOIMKEHHBIE BBIUUCICHUS, UCIONB3Ysl MPAaBUIAa OKPYIJICHUS, JENaTh
INPUKUJKY U OLEHKY pe3yJIbTaTa BEIYMCICHUI.

» OnepupoBaTh MOHATHSIMU: CTEIIEHb C LEJIBIM IIOKA3aTeIeM; CTaHaAapTHas (hopMma 3arnucu
JEUCTBUTENILHOIO YHUCIIA, KOPEHb HATypaJlbHOM CTENEHHU; HMCHOJIb30BaTh MOIXOJAILYIO
dopMy 3amucu JCHCTBUTENBHBIX YHCENT JUIl pELIEHUs INPaKTUYEeCKUX 3a7ad MU
IPEACTABICHUS JaHHbIX.

» OnepupoBaTb MOHATHSAMHU: CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIa;
UCIIOJIb30BATh 3aIMCh IIPOMU3BOJIBHOIO YIja 4Yepe3 OoOpaTHble TPUTOHOMETPUYECKHUE
GbyHKIMN.

» OmnepupoBaTh NOHATHUEM: CTENEHD C PALIMOHAIBHBIM [TOKA3aTENIEM.

» OmnepupoBaTh NOHATUAMHU: JOrapu(M UHuCia, AECITUIHbIEC U HATYPAJIbHBIE JIOTAPU(MBL

ITP 2

» OnepupoBaTh  NOHATUSAMHU:  TOXAECTBO, yPaBHEHHE, HEPABEHCTBO;  LIEJOE,
palMOHAIBHOE, HWPPALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

» BpimosnHATh  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPAXKEHUH U pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

» BrinosnHATs npeoOpa3zoBaHUs LENbIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BbIpaKEHUN
U pelaTb OCHOBHBIE THIIBI LIEJBIX, PAlMOHAIbHBIX W HPPALMOHAIbHBIX YPAaBHEHHH U
HEPABCHCTB.

» [IpuMeHsaTh ypaBHEHUS U HEpaBEHCTBA AJI PEIICHUsS MATEMaTUYECKUX 3a/1ad U 3a]1ad
13 pa3aMyuHbIX 00JacTel HAyKU U pealibHOM JKU3HHU.

» MojenupoBaTh peajbHble CUTYallUM Ha s3bIKE aireOphl, COCTAaBJIATh BbIPAXKEHUS,
YPaBHEHHs, HEPABCHCTBA II0 YCIOBHUIO 3aJa4M, MCCIECI0BaTh IIOCTPOCHHBIE MOJCIU C
MCIOJIb30BAHUEM allllapaTa ajareopsl.

» [IpumensaTe cBoiicTBa creneHu [Uisi NpeoOpa3oBaHUSl BBIPAXKEHHM; ONEpUpOBaTh
MOHATUSAMM: TI0KA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO;, peELIaTh OCHOBHBIC THUIIBI
ITOKA3aTEeJIbHBIX YPABHEHUN U HEPABEHCTB.

» BomonHATe mpeoOpa3oBaHUs BBIpAXEHUH, COJEpKAIUX JOrapu@Mmbl; ONepUpOBaTh
MOHATUSIMU: JIOTapU(PMHUYECKOE ypaBHEHHWE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

» Haxoaute peleHus npocTenmnx TPUrOHOMETPUUECKUX HEPABEHCTB.

» OnepupoBaTh NOHATHUAMHU: CHUCTEMAa JIMHEHHBIX ypaBHEHHMM M €€ pelleHHE;
HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUM U1 PEILIECHUS MPAKTUYECKUX 3a1a4.

» HaxomuTe penieHus npocTeninx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPaBHEHUN
U HEPABEHCTB.

IP 3

» OnepupoBaTb MOHATHSAMM: (QYHKLUSA, CHOCOOBl 3amaHus  (QyHKIMM, o00JacThb
OTpeseNieHUs] U MHOXECTBO 3HAUEHUH (QYHKIMU, rpa@uK (QyHKIMU, B3AUMHO OOpaTHBIE
GbyHKIUH.

» OnepupoBaTh MOHATUSIMHU: UYETHOCTb M HEYETHOCTb (YHKIMH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA.

» Vcnonb3oBate rpaduku GyHKUNN 11 pellieHus: ypaBHEHUI.

» CTpouTh M yuTaTh rpauKy JTUHEHHON (QYHKINHU, KBAAPATUYHON (YHKIINHU, CTETIEHHON
(GYHKIIUH C LIEIbIM TTOKa3aTelIeM.

» OnepupoBaTh MNOHATHAMHU: TNepHOAMYECKass (YHKLHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GbyHKIMH, TOYKH SKCTpeMyMa (QYHKIINH, HauOOJIbIllee U HAaMMEHbBIIIee 3HAUYCHUS (YHKIIUN
Ha MPOMEXKYTKE; MCIIOJIB30BaTh UX JUI UCCIET0BaHUs (DYHKIMH, 33JaHHON TPapUKOM.

» OnepupoBaTh NOHITUAMU: Tpa@UKHM  TOKA3aTelNbHOW, JorapuMuUYecKo W

8




TPUTOHOMETPUYECKUX (PYHKIMM;, H300pakaTh HMX Ha KOOPIMHATHOM IIJIOCKOCTH H
WCIIO0Bb30BATh ISl PELLICHUS YPABHEHUN U HEPABEHCTB.

» M300pakaTh HAa KOOPJAMHATHOM IUIOCKOCTH TpaduKu JHMHEWHBIX ypaBHEHUH U
WCIIO0JIH30BATh UX JIJIS PEIICHHS CUCTEMbl TUHEHHBIX YpaBHEHUH.

ITP 4

» OmepupoBarh MOHATHAMH: TOCIIEIOBATEILHOCTD, apu(METHIECKasi U T€OMETPUIECKast
MIPOTrpeCCuu.

» OmepupoBare NOHATHAMH: OECKOHEYHO YOBIBAIOINAS TE€OMETpPHYECKas IPOTPECCHs,
CyMMa OECKOHEUYHO yObIBaIOLIEH r€OMETPUUECKON ITPOrPECCUU.

= 3azaBaTh MOCIIEOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMHU.

» lcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTPECCUI IJIsl PELICHHUST pPeallbHBIX
3aa4 MPUKJIATHOTO XapaKTepa.

» OnmepupoBarh MOHATUSAMH: HeNpepbiBHAs  (YHKIMS, TNPOU3BOAHAA  (DYHKIHH;
UCTIOJIB30BATh TEOMETPHUYECKUN M (PU3UUECKHIA CMBICI ITPOU3BOJHOM ISl pEIICHUS 3a/1a4.
» HaxonuTh nmpou3BOIHBIC AJIEMEHTAPHBIX (PYHKIUI, BBIYUCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (DYHKIIUI.

» lcnonb30BaTh TPOM3BOJAHYIO Ui HCCIEAOBAaHUS (YHKIMM HAa MOHOTOHHOCTb U
IKCTPEMYMBI, TIPUMEHSTH PE3YJIbTaThl UCCIEOBAHHS K IOCTPOCHHIO IPadHKOB.

» lcnonb30BaTh MPOM3BOAHYIO JUTSI HAXOXKICHHSI HAWITYUIIETO PEUICHUs B MPUKIIAIHBIX,
B TOM YHCJIE€ COL[MATbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

» OnepupoBarh MOHATUSAMH: TIEPBOOOpA3HAs M MHTETPaJl; TOHUMATh T€OMETPUUYECCKUNA U
(u3MUECKHii CMBICT HHTETpaa.

» Haxomuth mepBooOpa3Hble 3I€MEHTApHBIX (DYHKIHMIA; BBIYUCIATE HWHTETPAT IO
dhopmyne HeroTona-JlelioHuIA.

IIP 5

» OnepupoBarh MOHATUSAMHU: MHOXKECTBO, ONEPAIMH HAJl MHOXKECTBAMH.

s Mcnonp30Barh TEOPETUKO-MHOMKECTBEHHBIM —ammapar [ ONMCAHUSA PpeajbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YU4€OHBIX MPEIMETOB.

» OnepupoBaTh NOHATUSMU: ONIPENEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

IP 6

= OnepupoBaTh MOHATUSAMU: TOUKA, IPSIMasi, IIIOCKOCTb.

u [[pUMEHATHP aKCHOMBI CTEPEOMETPHUH M  CJIEICTBUA U3 HUX TPU  PELICHUU
F€OMETPUUYECKHX 3a/1au.

= OnepupoBaTh TMOHIATHAMHU: TAPAJUICIIBHOCTh U TMEPIECHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

= KinaccugunupoBaTts B3aMHOE PacoyioKEHUE MPSMBIX U ITIOCKOCTEN B TPOCTPAHCTBE.

= OnepupoBaTh TOHSATHUSMU: JBYTPAHHBI Yrojl, TpaHW JABYTPAHHOTO yria, pedpo
JBYTPaHHOIO YTIJIa; JUHEHHBIN yrojl ABYTPAHHOIO yIia; IpajlycHas Mepa ABYTPaHHOTO
yria.

= OnepupoBaTh MOHATUAMH: MHOTOIPAHHUK, BBINYKJIBIA U HEBBIMYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOIPaHHHUK.

= Pacnio3naBath OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpaMKJIa; TIPU3Ma, MPSMOYTOJIbHBIN
napajuiesenumnes, Kyo).

= KmaccudunyupoBate MHOTOTpaHHUKH, BBIOMpass OCHOBaHHUS JUIsl  KJaccHUUKauu
(BBIMTYKJIBIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH; MPABUIBLHBIE MHOTOTPAHHHKH; TIPSMBIE U
HAKJIOHHBIC MIPU3MBI, TTAPAJUICTICTTUTICIIBI).

= OnepupoBaTh MOHATUSAMU: CEKYIAsl MJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

» OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEUCHUH, UCTIONB3YSI METO/I CIIEIOB.

= CTpOUTH CEUEHUsI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHSATH (BBIHOCHBIE) MJIOCKHE
YepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

w Pemate 3amaum Ha HAXOXJIEHHWE TEOMETPUYECKHX BEIMYMH TI0 o0pas3laM Win
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QITOPUTMAM, NPUMEHSS HW3BECTHBIC AHAINTUYECKHE METOJbl MPH  PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKMX 3a7lad Ha BBIYUCICHHE PACCTOSIHUNH MEXIY IBYMs
TOYKAMHM, OT TOYKH /10 IPSIMOH, OT TOYKU JI0 IUIOCKOCTH, MEXAY CKpPELIMBAOIIMMUCS
TPSIMBIMU.

w Pemate 3aauM Ha HaXOXKJAEHHE T€OMETPUYECKHUX BEIMYMH MO0 o0paslaMm Wi
aIropuT™MaM, IPUMEHSS H3BECTHbIE AHAIUTUYECKHE METOAbl TIpPU  PEUICHUH
CTaHJApPTHBIX  MaTeMaTHYeCKHX  3a7ad  Ha  BBIYHCIEHUE  YIJIOB  MEXIY
CKPEIIHUBAIOIIUMUCS MPSAMBIMH, MEXKIY NPSIMON U IIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH,
JBYIPaHHBIX YTJIOB.

= Borauciiate 00bEMBI M TUIOIAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpH3Ma, MUPaMH/IA)
C MpUMEHEHUEM (HOPMYJT; BBIYHCIATH COOTHOLICHUS MEKY TUIOIIAASIMU TTIOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

= OniepupoBaTh MOHATUSAMHU: CUMMETPUS B TMPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETPUU; UEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

= 3B11E€KATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATH uH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TI'E€OMETPHUECKUX (UTypax, MPEICTAaBICHHYI0O Ha 4YepTexax Hu
PHUCYHKaX.

» [I[puBOAMTE TIpUMEPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrno3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

» [[puMeHsATh mONlydyeHHBIE 3HAHWS Ha TMpPAKTHKE, pelaTh MPAKTHYECKHE 3aJaud,
CBSI3aHHbIE C HAXOXKJIECHUEM I€OMETPUUECKUX BEIUYHUH.

= OniepupoBaTh  TMOHATUSMU: MWIMHIPUYECKass  TMOBEPXHOCTh,  0Opasyrolue
WIMHIPUYECKON TMOBEPXHOCTH; HWIMHJpP;, KOHWYECKas MOBEPXHOCTh, 00Opa3yrolue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; ChepuyecKas MOBEPXHOCTb.

= PacrioznaBats Tena BpameHus (HUIMHAP, KOHYC, cdepa U map).

» OOBACHATH CIIOCOOBI MOTYYEHHUS TN BPAIICHHUS.

= KimaccudunupoBaTts B3aiMHOE pacmoyioxkeHue chepsl U MIOCKOCTH.

= OniepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHUE IAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

= Bbruucniate 06bEMBI M TUIOIIAAM TOBEPXHOCTEH TeN BpalleHus, FEOMETPUUECKUX TeJl C
npUMEHEeHHEM (OpMYIL.

» OnepupoBaTh NOHATUSAMH: MHOTOI'PDaHHMK, BIMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WIIN TEJIO BPALICHHUS.

» BEIUUCIIATE COOTHOIICHUST MEXIY TUIOIMAISIMHA TTOBEPXHOCTEH U 00BEMaMHU TOTOOHBIX
TeN.

= M300pakaTh m3ydaemble (QUTYpBI OT PYKH M C NPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

= BBIMONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJl BPALICHHUS.

= OnepupoBaTh MOHIATHEM BEKTODP B IPOCTPAHCTBE.

» BEIMONHATE EHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOXKCHHS
BEKTOpa Ha YUCII0, OOBACHATH, KAKUMHU CBOMCTBAMU OHHU 00JIAAAIOT.

= [[prMeHTs MpaBWIIO NapayIenenuneaa.

» OnepupoBaTh MOHATHSAMH: JIEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YIrojd MEXKIy BEKTOpamH,
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CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

s Haxogute cymMMy BEKTOpPOB U IIPOU3BEACHUE BEKTOPA HA YHCIO, YIOJ MEXIY
BEKTOpAaMH,  CKaJSIPHOE  IIPOM3BEIEHHE,  paCKIa[bplBaTb  BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

= 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

wPemate mpocrefimme reoMeTpu4ecKuMe  3aJadd  Ha  [IPUMEHEHHE  BEKTOPHO-
KOOPJMHATHOI'O METO/A.

» [I[pyBOINTE NpUMEpPBI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAEC U IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

n [[pyuMeHATE DOJIydeHHBIE 3HAHUS Ha IIPAKTHKE; pellarb IPAKTUYECKUE 3aJauu,
CBSI3aHHBIE C HAXO0XKJACHUEM I'€OMETPUYECKUX BEIUYMH.

P 7

» YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

« OnepupoBaTh TOHATUSIMH: CpeAHEe apu(MeTHdYecKoe, MeauaHa, HauOoJbIIee,
HauMEHbIIee 3HAYCHUE, pa3Max MAaCCUBA YUCIIOBBIX JIAHHBIX.

» OnepupoBaTh MOHATHAMH: CIy4YalHBIA SKCIIEPUMEHT (OIBIT) U ClydailHOEe cOObITHE,
JIEMEHTApHOE COObITHE (PJIEMEHTApHbIM HCXOJ) CIIy4allHOIO OIbITa; HAXOAUTh
BEPOSITHOCTH B OMBITAX C PAaBHOBO3MOYKHBIMHU CIyYalHBIMH COOBITHUSIMH, HAaXOAWUTH H
CPaBHUBATb BEPOSATHOCTH COOBITUN B M3yYEHHBIX CIyYalHbIX SIKCIIEPUMEHTAX.

» Haxomute u ¢opmynupoBate coOBITHS: TEepecedeHHe M OOBEIUHEHHE HTaHHBIX
COOBITHH, COOBITHE, TPOTHBOIIOIO0KHOE JAHHOMY COOBITHIO; TOJIb30BATHCS AUAarpaMMaMu
Ditnepa n GopMyInoil cI0KeHHU BEPOSTHOCTEH MPU PEIICHNH 3a/1a4.

» OnepupoBaTh NOHATUSMU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBbIE COOBITHS; HaXOIUTh
BEPOSITHOCTH C IIOMOILIBIO ITPaBUJIa YMHOKEHHS, C IOMOILBIO IEPEBA CIy4alHOIO OIBITA.

» [IpyMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4.

» OnepupoBaTh MOHATUSMU: HCIIBITAHUE, HE3ABUCUMbBIE HCIBITAHUS, CEPUs UCIBITAHUM,
ycliex U Heyaauya; HaXOJUTh BEPOATHOCTH COOBITUN B CEpUM HE3aBUCUMBIX MCIIBITAHUN 10
IIEPBOrO yCIIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu ucnbITaHUi bepHyiim.

» OnepupoBaTh MNOHATHAMM: ClIydaliHas BEJIMYMHA, PAaCIpPEIEICHUE BEPOSTHOCTEH,
quarpamma pacipeeeHus.

» CpaBHMBaTh BEPOSATHOCTU 3HAYEHUH CIIy4allHOM BEJIMYUHBI 110 PACIPEAEICHUIO UM C
ITOMOIIBIO JUATPAMM.

» OnepupoBaTh NOHATHEM MAaTEMaTHYECKOIO OKUIAHWS; INPUBOIUTH IPUMEPHI, Kak
MpPUMEHSIETC] ~ MaTeMaTH4ecKoe  OXHMJaHUWE  CIy4alHOH  BEJIMYMHBI  HAXOJUTh
MaTEMaTHYECKOE OKUAAHNE 110 TAaHHOMY PacCIpeIeICHHUIO.

» VIMeTsb npencTaBieHue o0 3aKoHe OOJIBIINX YHCEI.

» lMeTs npeacraBieHne 0 HOpMaJIbHOM PACIPENEICHHH.
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2. CTpyKTypa M cofep;kaHue y4eOHOro mpeamMera

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl Oovem 6 uacax
O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI Y4eOHOTI'0 NpeaMeTa 240
Oobs3aTesibHASI AYIUTOPHAS HATPY3KA 160
B T.Y.

OcHoBHOe coJep:kaHue 130
BT. U.:

TEOpETHUECKOe 00yUueHue 82
MPaAKTUYECKUE 3aHATUSA 46
IIpodeccnonaibHO-OpHMEeHTHPOBAHHOE COJep:KaHue (CoepKaHue 1
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEeOpeTUIecKoe o0yueHue 10
MPaKTUYECKHUE 3aHATUSA 22

IIpome:xkyTouyHast aTTecTanus (3K3aMeH)
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2.2. TemaTu4ecKUi IJIAH U COAEPKAHNE Y4eOHOI0 MpeaAMeTa

Conep:xkanue yuyeOHOro Marepuasa (0CHOBHOE M MPo(deccCuoHAIbLHO-

HanmenoBanmue pa3jiesioB u . | O0bem dopmupyembie
Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4ACOB KOMITETCHIIHI
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
Ocnoenoe cooepicanue
Pa3znea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 10
Tema 1.1 CopepxaHne yaeOHOT0o Marepuaa
Hene v 3amaun marematuku | Llenp u 3a1aun MaTeMaTUKU IIPH OCBOSCHUH CIIEIIUATILHOCTH.
pu OCBOCHMHM | ba3oBbie 3HaHUS W yMEHHUS 110 MaTeMaTUKe B TPO(PECCHOHATBLHON U B
CHELMAIBHOCTH. Yucna U | MOBCEIHEBHOM JEATCIBHOCTH.
BBIYHMCIICHUS HevicTBusi HaJ  TOJOXUTEIBHBIMA M OTPUIIATEIIBHBIMHU  YHUCIAMHU, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JleiicTBus co cTeneHsMu, (HOPMYIIBI COKPAIIICHHOTO YMHOKCHHUS
KoMmOuHHMpOBaHHOE 3aHSTHE 2
Tema 1.2 CopepxaHue yaueOHOro Marepuana
IIpouentHeie  BblyMcieHus. | [IpocThle  TPOIEHTHI, pa3HbIE CIOCOOBI WX BBIUUCICHUA. JIMHEHHBIE, JP 1-8, MP 1-9, ITP
VYpaBHEHUs U HEPABEHCTBA KBaJIpaTHbIE, TPOOHO-TMHEHHbBIC YPaBHEHHS U HEPaBEHCTBA 1-5
[pakTHueckoe 3aHsATHE 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposantnoe cooepircanue (cooeporcanue
[IpouieHTHBIE BBIYUCIEHUS B | RPUKIAOHO20 MOOYIA)
npodecCHOHANBHBIX 334auax | [IpocTble W CHOXKHBIE — MPOIEHTB.  [IPOIEHTHBIC  BBIYMUCICHHUS B
npoecCHOHANBHBIX 3aa4ax
[pakTHueckoe 3aHATHE 4
Tema 1.4 CopneprkaHue yueOHOro MaTepuaa
Pemienne 3amay. Bxonnoli | Beraucnenuss u mpeoOpa3oBaHus. YpaBHEHHsS M HepaBeHCTBa. ['eomerpus Ha
KOHTPOJIb MIJIOCKOCTH
KonTponbHas paboTa 2
24

Paspnen 2 IIpsamble u mi1ockocTH B pocTpancTBe. KoopanHaThl M BEKTOPbI B IPOCTPAHCTBE

Tema 2.1. OCHOBHBIE TOHATHSI
CTEPEOMETPUH.

Copnepkanne y4eOHOro MaTeprana

HpCI[MCT CTCPCOMCTPHU. OCHOBHBIC TTOHSTHS (TO‘lKa, npsMas, IIJIOCKOCTD,

JIP 1-8, MP 1-9, TP
6
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Pacnonoxkenne mOpsAMBIX U
IJIOCKOCTEMN

npoctpancTBo). OcHOBHBIE akcuoMmbl —crepeomerpuu. Ilepecekatomuecs,
[apajuleJibHblE M CKPELMBAIOIIMECS IMpsiMble. YTOJd MEXAy HpsIMbIMH B
npoctpanctBe. [lepnennukynsipHoctb npsiMbiX. OCHOBHBIE IMPOCTPAHCTBEHHBIE

burypsl

KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 2.2. TlapamnensHocts | ComepikaHue yueOHOTO MaTepuaia
MPSMBIX, psAMOI u | [TapamiensHble npsiMas U wiockocTb. Onpenenenue. [Ipusnak. CoiicTBa.
IIJIOCKOCTH, INIOCKOCTEN [TapannensHble miockoctu. Onpenenenue. [Ipuznak. ColicTsa.
Terpasap u ero snementhl. [lapanmnenenunen u ero sneMeHTbl. CBOMCTBa
IIPOTUBOIIOJIOKHBIX TI'paHe M JuaroHaned napauenenunena. Iloctpoenue
OCHOBHBIX CE€UEeHUHU
Komb6unupoBanHoe 3aHsATHE 4
[IpakTHuecKkoe 3aHsATHE 2
Tema 2.3. Copneprxkanne ydeOHOro Marepuana
[leprieH TUKYISIPHOCTD [lepnienaukynapusie npsimble. [lapannenbHble NpsMble, TEPIEHIUKYISIPHBIE K
MPSIMBIX, IPSIMOY U 10cKkocTH. [Ipu3Hak nepneHIuKynsipHOCTH NPSIMON U INIOCKOCTH
IJIOCKOCTH, IIJIOCKOCTEN Komb6unnpoBanHoe 3aHsaTue 2
Tema 2.4. Ilepniennukynsip u | ConepxaHue yueOHOTO MaTepHaia
HakJIoOHHasg. Teopema o Tpex Vi
EpIeHIUKYJIAp U HakiIoHHas. Teopema 0 Tpex NepHEHAUKYJIApax. YTou
TCPHCHMKYIApax MEXY MPSIMO U MIIOCKOCTBIO.
Yron mexay miockocTsamu. [lepneHauKyspHbIE INIOCKOCTH.
PaccrosiHus B mpocTpaHCTBE
KomMmOuHHupoBaHHOE 3aHsTHE 2
[pakTHyecKoe 3aHsATHE 2
Tema 2.5. Koopaunatel u | ConepkaHue yueOHOro MaTepuaa
BEKTOPBI B IPOCTPAHCTBE JlexapToBbI KOOPAMHATHI B MpocTpaHCcTBe. BekTopsl B mpoctpaHcTBe. CrloxeHne
U BBIUNTAHUE BEKTOPOB. YMHOXEHHE BeKkTOopa Ha uucio. CxkaisapHoe
IIPOM3BEJICHNE BEKTOPOB. IIpocrelimue 3a1aum B KOOpAMHATAX
KomOuHMpOBaHHOE 3aHATHE 2
[TpakTdeckoe 3aHsATHE 2

Tema 2.6. Ilpamele u
IJIOCKOCTH B IPAKTHUECKUX
3aa4ax

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
RPUKTAOHO20 MOOY)

B3anMHoOe pacrnionoxeHue npsmsIx B pocTpaHcTse. llapannensHoCcTh PsAMON U
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IJIOCKOCTH, MapauIeIbHOCTh TMJIOCKOCTEH, MEPHEHAUKYISPHOCTh IJIOCKOCTEH.
Pacnionoxkenre mnpsMbIX M IUIOCKOCTEH B OKpyKawliiem wupe (mpupoe,
apXUTEKTYype, TeXHUKe). Penienue npakTuKo-opueHTUPOBAHHBIX 3aj1a4

KomOuHnpoBanHoe 3aHsTHe 2
[IpakTHyeckoe 3aHATHE 2
Tema 2.7 Pemenue 3anmau. | ComepikaHue yueOHOTO MaTepuaia
[Ipsimbie u IJIOCKOCTH, | PacmionoxeHune npsMbIX U MIIOCKOCTEH B mpocTpaHcTBe. [leprneHaAnKyasspHOCTh U
KOOpAMHATEl M BEKTOPHl B | apalUIeIbHOCTh INPAMBIX M IUIOCKOCTEH. JlekapTOBBI KOOpPAMHATHI B
MIPOCTPAHCTBE npoctpancTBe. Bektopsl B mpoctpanctBe. CiokeHHE U BBIYUTAHHE BEKTOPOB.
YMHOk€EHUE BeKTOpa Ha unciio. KoopauHaTel BEKTOpa
Kombunuposannoe sanamue
KoHTposbHas pabota 2
Pa3nea 3. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKIUUH 16
Tewma 3.1 CopepxaHue yaeOHOro Marepuana
Tpuronomerpuyeckue Paguannas wmepa yria. IloBopoT TOYKM BOKpYr Haudajga KOOpAMHAT.
byHKIIUN IPOM3BOABLHOIrO | OmpeneneHnue CHHyca, KOCHHYca, TaHT€HCA M KOTAHIeHca. 3HaKu CHHYCa,
yria, yucia KOCHMHYCa, TaHI€HCA W KOTAHI€HCa [0 YETBEPTSIM. 3aBUCUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U TOTO e yria
KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 3.2 Ocnoguble | Coneprkanue y4eOHOro MaTepurana
TPUTOHOMETPUYECKHE Tpuronomerpuueckue TOKJIECTBA. ITpeobpazoBanus IIPOCTENIINX
TOX/ECTBa TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCHMHYC, TAHI€HC U KOTaHIE€HC JIP 1-8, MP 1-9, ITP
YIJIOB 0L U - O 2
KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 3.3 ConeprkaHue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6nacth onpeeneHus © MHOKECTBO 3HAaYEHUN TPUTOHOMETPUUYECKUX (DYHKIIHIA.
¢yHkumu, wuX cBoMcTBa M | YETHOCTh, HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETPHUYCCKUX  (YHKIIMIL.
rpaduxu CaoiicTBa u rpapuku QyHKIUN y = cOs X, y =sin X, y = tg X, y = ctg X. Cxxatue u
pacTskeHue rpa(uKoB TPUTOHOMETPUYECKUX (PYHKIIUH.
ITpeobpaszoBanre rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIMM
KomOuHMpOBaHHOE 3aHATHE 2
Tema 3.4 Oo6parnsie | Comepxanue yueOHOTO MaTepHaia
TPUTOHOMETPUYECKHUE OO6patHble TpuronoMerpuueckue GyHkimu. Mx cBoiicTBa U rpaguku.
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byHKIHAHA KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 3.5 CopepxaHue yaeOHOT0 MaTepuaa
Tpuronomerpuieckue VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TpPUrOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHHUs, CBOZSINMECS K KBAaAPATHBIM., PEIIAEMBbIC
Pa30KEHUEM Ha MHOKUTEIIHN, OJHOPOIHBIE.

[TpocTeimne TPUroHOMETPUYECKAE HEPABEHCTBA

KomOuHupoBanHoe 3aHstue

HpaKTI/I‘ICCKOG 3aHATUC

Tema 3.6 Pemenue 3amad.

OcHoBBI TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKIIUN

Conepxanue yaeOHOro MaTepraia

Pemenue
qucie C

[IpeoOpazoBanue TPUTOHOMETPHUYECCKUX BBIPKCHHIA.
TPUTOHOMETPUYECKUX  ypaBHEHUHW U  HEPABEHCTB, B TOM
MCIOJIb30BaHUEM CBOMCTB (DYHKIUN

Kom0OuH1poBaHHOE 3aHATHE.

KoHnTtposbHas pabota 2
Paznen 4. [IpousBoanas u nepBoodpasHas pyHkuumn 34
Tema 4.1 [Tonsarue | Coxeprkanue yueOHOro Marepuaia
npousBoaHoi. opmynsl U | [Ipupamenue aprymenrta. [lpupamienue ¢GyHKiuu. 3anadd, HOPUBOIAIIUE K
IpaBuIIa MOHSATHIO TNPOU3BOAHON. OmnpeneneHne Npou3BOAHOW. AJITOPUTM OTBICKAHHUS
g hepeHIMPOBaHUS npon3BoHON. Dopmyssl nuddepenmmporanus. [Ipasuna quddepenunpoBanus
KombOuanpoBaHHOE 3aHATHE 4
[pakTHyecKoe 3aHsATHE 2
Tema 4.2 Ilomstue o | ComepkaHue yueOHOTO MaTepuaia L 1-9
HEMPEPHIBHOCTH  (YHKIIHH. [Tonstue HempepsiBHOW ¢yHkiMHU. CBoiicTBa HempepblBHOM (yHKIUH. CBs3b AP 18, N‘[‘P - 1P
Meton unTepsanos MEXJy HENPEepbIBHOCTbIO U TU(G(GEepeHINPYEMOCTbI0 (QYHKIIMHM B TOYKE.
ANTOpPUTM pELIEHUSI HEPABEHCTB METOJJOM HHTEPBAJIOB
KomMmOnHMpoOBaHHOE 3aHSTHE 2
Tema 4.3 Coneprkanue yueOHOro MaTepuasa
I'eomeTpuyeckuit u | ['eomeTpuyeckuii CMBICT TPOU3BOAHONW (PYHKIMU — YIIIOBOM KO3 UIIMEHT
buznueckuit CMBICH | KacaTellbHOH K rpaduky QyHKIMU B TOUKE. YpaBHEHHE KacaTelbHON K rpaduKy
MIPOM3BOTHOM (GyHKIMU. ANTOPUTM COCTaBJICHHMs YpaBHEHHUS KacaTelbHOM K Trpaduky
¢y y=f(x)
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Komb6unupoBanHoe 3aHsaTue 2
Tema 4.4 Monotonnocts | ComepxaHue yueOHOTO MaTepHaia
¢bynkuu. Touku sxcTpemyma | Bospacranue u yObiBaHMe (DYHKIIMH, COOTBETCTBHE BO3PACTaHUSA M yOBIBAHHMS
GyHKIIMM 3HAKy NMPOU3BOAHOM. 3aJaud HA MAKCUMYM U MUHUMYM. AJITOPUTM
uccie1oBaHus QYHKIMH U TIOCTPOCHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 4.5 MHccnenoBanue | Comeprxanue yueOHOTO MaTepraia
QyHKUMHA W HOCTPOCHHUE | VfccnenoBaHue (GyHKIIMM HA MOHOTOHHOCTB M MIOCTPOEHHUE rparKOB
rpaduKoB KoMOuHHpOBaHHOE 3aHATHE 2
[TpakTryeckoe 3aHsATHE 2
Tema 4.6 HauGonemee wu | ConepikaHue yueOHOT0 MaTepuaia
HauMEHbIIIee 3HayeHus | HaxoxaeHne HamOONbIIEro M HAMMEHbILEro 3HaueHUi (yHKIHMH, MOCTpOCHHE
byHKIIUN rpadMKOB C UCTIOIH30BAHUEM allllapaTa MaTEMATUIECKOTO aHAIH3a
KoMOnHMpOBaHHOE 3aHSTHE 2
[IpakTrueckoe 3aHsATHE 2
Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeporcanue
ONTUMAJIBHOIO pe3yibTaTa C | HPUKIAOHO20 MOOYA)
IIOMOILBIO  NPOM3BOAHOM B | HamMeHsbIiee n Hanboplee 3HaYeHnEe PYHKIIUU
IIPAKTHYECKUX 3a/1a9ax KoMOHHUPOBaHHOE 3aHSTUE 2
[TpakTHyeckoe 3aHsTHE 2
Tema 4.8 TIlepoobOpasznas | Comeprxanue yueOHOTO MaTepraia
GbyHKIIH. ITpaBuiia | O3HaKOMIIEHUE C MOHSATHEM HMHTErpaia U nepBooOpazHoit ans GyHkuu y=f(x).
HaXO0KJIeHHU epBOOOpasHbIX | Pemenue 3amad Ha CBsI3b MEPBOOOPA3HOW M €€ MPOU3BOTHOM, BBHIYHCIICHHE
nepBooOpazHoil i naHHOM (yHKuuu. TaGnmuua QGopMmyn A HaxOXKIEHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCIEHUS IEPBOOOpa3HON
KombOuanpoBaHHOE 3aHATHE 2
[IpakTHdeckoe 3aHsITHE 2

Tema 4.9 IImomans
KPUBOJIMHEWHOW  Tpareruu.
®opmyna Herotona -
JleiiOHmna

CopepxaHre yaeOHOro MaTepuana

3amaun, MPUBOIAIINE K TIOHITHIO ONPEACICHHOTO WHTErpajia — O BBIYUCICHUH
IJIOIIA M KpUBOJMHEHHON Tpaneuuu. lloHsThe omnpenenéHHOro HWHTErpania.
['eomeTpuyeckuii U U3NUECKHUI CMBICT OMpENEIeHHOTO MHTerpana. dopmyna
Herotona — JleitOuumna.

Pemenue 3amady Ha TpUMEHEHWE HMHTETpajga sl BBIUYUCICHUS (DU3HIECKUX
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BEJIMYMH U ILIOLIaAeH

KomOuHupoBanHoe 3aHsTHe 2
[IpakTuueckoe 3aHsATHE 2

Tema 4.10 Pemenue 3anmau. | Comepikanue yueOHOTO MaTepuaia

[IpousBoaHas u | @opmynsl u mpaBwia guddepenuupoanus. HWccienoBanue GyHKIUN C

nepBooOpasHas pyHKIUU. MOMOIIIBIO TPOU3BOAHON. Hanbobiiee 1 HauMeHbIIIee 3HAUYCHUS (PYHKITHH.
Brruncinenne neppoo6pasnoii. [IpuMenenre nepBoodpasHoit
KomOuHupoBanHoe 3aHstue
KoHnTtposbHas pabota 2

Paszpen S. MHOrorpaHHMKHM M TeJla BpallleHHs 26

Tema 5.1 [Ipusma, | Cogeprkanue yueOHOro Marepuaia

napajuieNienumnesn, KyO, | [Ipu3ma (HakIOHHasI, MpsiMasi, IpaBUIbHAsA) U e€ ameMeHThl. [lapamienenurnes.

MUpaMUJIA U UX CEUCHUS CaoiicTBa npsMoyroiasHOro mapasienenumnena. Kyo. [Tupamuaa u e€ snemMeHTHI.
[TpaBunbHas nupamua
Komb6uHupoBaHHoe 3aHsATHE 4

Tema 5.2 [IpaBunbubie | Copepxanue yueOHOTo MaTepuana

MHOTOTPaHHUKHU B KU3HU [Inomane MTOBEPXHOCTH  MHOrOrpaHHMKoOB. [Ipocrteiimue  kKOMOMHAIMH
MHOTOTPAaHHUKOB. BBIUMCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (p&dpa,
JquaroHanu, yriel). [IpaBunbHble MHOTOTPAaHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2 JIP 1-8, MP 1-9, ITP

Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue 6

[unuHap, KOHYC, Wap U WX | HPUKIAOHO20 MOOY]5)

CEUYECHUS Humunanp, xonyc, chepa u map. OCHOBHBIE CBONCTBA MPSIMOTO KPYTrOBOTO
HUAJTUHApPA, TPSIMOT0 KPyroBoro koHyca. M3o0paxeHue Tenm BpalleHus Ha
mwiockoctu. [IpencraBnenne o006 yceu€éHHOM KkoHyce. CedeHus KoHyca
(mapanmienbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHUS ITUIHHIpA
(mapannenbHO U NMEePHeHIUKYISIPHO OCH), CeUeHUsX mapa. Pa3BépTka mummHIpa
1 KOHyca
KomOuHMpOBaHHOE 3aHATHE 2
[IpakTuueckoe 3aHsTHE 4

Tema 5.4 O0ObEMBI H ILIOMIAIA

CopepxaHre yaeOHOTro MaTepuana
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MOBEPXHOCTEH Tell

O06bem mpsimoyrosibHOTO mMapaienenumnena. Oobem ky6a. OOBEMBI TPSIMO
npu3Mbl 1 umHApa. O0beMbl TUpaMuIbl U KoHyca. O0beM mapa

KomMmOuHnpoBanHoe 3aHsTHe 4
Tema 5.5 [Ipumeps! | Ilpogheccuonanvro-opuenmuposannoe cooepicanue (cooeporcanue
CUMMETpUi B ipodheccuu RPUKTIAOHO20 MOOYT51)
[TonsiTvie 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTpaIbHAas, OCEBasi, 3€pPKaIbHAA).
O06001IeHre MPEACTaBICHUN O MPaBWIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyoO,
OKTa’dJIp, TOJIEKA3IP, UKOCASID).
[Tpumepsl cummeTpuii B mpodeccun
KomMmOuHnpoBanHoe 3aHsTHe 2
[IpakTuueckoe 3aHsTHE 2
Tema 5.6 Pewmenue 3anau. | Comeprkanue yueOHOro MaTepuaia
MHoOrorpanHuk ¥ Tela | OGpeMbl U ILUIOIIAN MMOBEPXHOCTH MHOTOT'PAHHUKOB M TEJI BpalllCHUS
BpalicHUsA KoMOuHMpOBaHHOE 3aHSTHE
[IpakTuueckoe 3aHsATHE
KonTponbHas pabora 2
Pa3nea 6. Crenenn u kopuu. CreneHHas, nokazarejJbHas U jJorapupmuyeckass pyHkuuu 34
Tema 6.1 Crenennas | CogepxaHue yaueOHOTo MaTepuana
byHKIMS, cC CBOMCTBA. | [TousTue KOpHSI N-OM CTEMEHW U3 NEHCTBUTEIBHOTO yucia. OyHKIMU y = Vx
IIpeoOpasoBanue BEIDOXKCHUN | yx cpoifctBa u Tpaduku. CBoiicTBa KOpPHA n-oif cremenu. IIpeoGpasoBanue
C KOPHSAMH N-O¥ CTCIICHH VPPALMOHAIBHBIX BBIPAXKECHUI
KombOuanpoBaHHOE 3aHATHE 2
Tema 6.2 CoiictBa crenenu ¢ | Copepxanue yueOHOTO MaTepHaia
paloHaIbHBIM u | [lonsTre cTeneHW ¢ palMoOHANIBHBIM TokazaTeneM. CTemeHHble (YHKIHH, UX JIP 1-8, MP 1-9, ITP
JNENCTBUTEIbHBIM CBOICTBa U rpaduKu 1-2
MOKa3aTeNsIMU KombOuanpoBaHHOE 3aHATHE 4
Tema 6.3 Pemenne | Coneprxanue yueOHOTO MaTepHaia
UPPalMOHAIILHBIX YPABHEHUH | PaBHOCHIIBHOCTH HPPAMOHAIBHBIX YpaBHEHUH. METOIbI HX PEIICHHS
KoMmOuHMpOBaHHOE 3aHATHE 2

Tema 6.4 Iloka3arenpHas
¢byHkuus, ee  CBOicTBa.
[TokasaTenbHble ypaBHEHHS U

Conepxanue yq4eOHOro MaTeprasa

CreneHb C MNPOU3BOJBHBIM JIEUCTBUTENbHBIM TOKa3zaTeneM. OrmnpeaeneHue
MOKa3aTeJIbHOW (YHKIIMM ¥ €€ CBOWCTBA. 3HAKOMCTBO C MPUMEHEHHUEM
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HEpaBEHCTBA

nmoKazaTeJIbHOW (QYHKIMUU. PereHue MoKa3aTeNbHBIX YpPaBHEHUA METOJIOM
yYpaBHMBaHHS  IOKa3aTeled, METOAOM BBEICHUS HOBOW  IEPEMEHHOM,
dbyHKIIMOHAIbHO-TpaduuecKuM MeToZIoM. Perienne nokazareabHbIX HEPAaBEHCTB

KomOuHnpoBanHoe 3aHsTHe 4
[IpakTHyeckoe 3aHATHE 4
Tema 6.5 Jlorapudm umcna. | Comeprkanue yueOHOTO MaTepuaia
CgoiicTBa JiorapugmoB Jlorapudm uncna. Corictsa gorapudmon. Oneparys JorapuGMUpPOBaAHUS
KoMmOnHMpOBaHHOE 3aHSTHE 2
ITpakTHueckoe 3aHsTHE 4
Tema 6.6 Jlorapudpmuueckas | ComepxaHue yueOHOTO MaTepHaia
¢ynkuus, ee  cBoiicTBa. | Jlorapudmudeckass GyHKIMS #W ee CBoicTBa. I[loHATHE JIOrapupMHUUECKOTO
Jlorapudmuueckue ypaBHeHusa. Omnepanus NOTEHIUPOBaHUSA. TpH OCHOBHBIX METOJA pELICHHS
YpaBHEHUs, HEPABEHCTBA JOTapu(PMHUUECKUX  YpaBHEHHH:  (QYHKIMOHAIbHO-TpaQUYECKUN,  METOJ
MOTEHLIMPOBAHUSI, METOJ] BBEICHHsS HOBOW mepeMeHHOW. Jlorapupmuueckue
HEPABEHCTBA
KoMOnHMpOBaHHOE 3aHSTHE 6
Tema 6.7 Jlorapudpmer B | Ilpogheccuonanvrno-opuenmuposannoe cooepircanue (cooeporcanue
IIPUPOJE U TEXHUKE RPUKTIAOHO20 MOOYA)
[Ipumenenue gorapudma. Jlorapupmuueckas coupains B mnpupone. Ee
MaTEMaTHYECKHUE CBOMCTBA
ITpakTHyeckoe 3aHsTHE 4
Tema 6.8 Pemenue 3anau. | ComeprkaHue yueOHOro MaTepuaia
Crenennas, nokasatenpHas U | CTeneHHas, MOKa3aTellbHas U jorapudmuyeckas GyHkipn. Perienne ypaBHeHui
norapupmuueckas QyHkuun | KoMOMHMPOBAHHOE 3aHATHE
KonrtponbHas pabora 2
Pa3nes 7. DjieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOM CTATHCTHKH 16
Tema 7.1 CoOsiTne, | ConepxaHue yueOHOro MaTepuana
BEPOSTHOCTh coObITHA. | COBMECTHBIC W HECOBMECTHBIE COOBITHS. TeOopeMBbl O BEPOSTHOCTH CYyMMBI
Cnoxenve ¥  yMHOXEHHUE | COOBITHIA. YCIIOBHasi BEPOSTHOCTh. 3aBUCHMBIE U HE3aBUCHMBIC COOBITHSL. JIP 1-8, MP 1-9, TP
BEPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPON3BEIEHHUS COOBITUI 7
KomOuHMpOBaHHOE 3aHATHE 4

Tema 7.2 BeposTHOCTH B
npo¢eCCHOHATBHBIX 3aJauax

Ilpogheccuonanvho-opuenmuposannoe cooepircanue (cooeporcanue

RPUKTIAOHO20 MOOY)

OTHOCHUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTUYECKOE
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omnpezeneHue BepossTHocTU. O1ieHKa BEpOSITHOCTH COOBITUS
KomOunupoBanHoe 3anstue 2
[IpakTHyeckoe 3aHATHE 4
Tema 7.3 Huckpernas | Conepkanue yueOHOTO MaTepuaia
CllydaiiHas BEJIMYMHA, 3aKOH | Buapl ciaydaitneix BenuumH. OnpeselieHne TUCKPETHON CIy4ailHOW BEJIMYUHBI.
ee pacrpeneneHus 3aKOH pacHpeleNeHus JUCKPETHOW ciay4yailHOW BenuuuHbl. Ee uucioBble
XapaKTePUCTUKU
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 7.4 3anaun | ComeprkaHue yueOHOTo MaTepuaia
MaTEMaTUYECKOM cTaTUCTUKU. | [lepBuuHas oOpaboTKa CTATHCTUYECKUX IAHHBIX. UUCIIOBBIE XapaKTEPHUCTUKU
(cpemHee apudmeTHueckoe, MeaWaHa, pa3Mmax, gucmepcusi). Pabora ¢
tabiuiamu, rpaduKkaMu, 1uarpaMMaMu
KomOunupoBanHoe 3anstue 2
Tema 7.5 Dnementsl Teopuu | Buasl  coObITHII, BeposATHOCTH  coObITHH. CioOXeHMEe U yMHOXCHHE
BEPOATHOCTEMN U | BeposiTHOCTEW. JlMCKpeTHas cilydalHas BEJIMYMHA, 3aKOH €€ paclpeicsicHUs.
MaTEeMaTHYECKON CTAaTUCTUKU | 3a7aud MaTEeMaTHUYECKON CTaTUCTUKU.
KonTposnbHas pabora 2
IIpome:xxyTouHasi arrecTanus (JK3aMeH)
Bcero: | 160

Hcnonb30BaHuE akTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEJICHNUS 3aHATHH. B 1ensix peanusaiyy KOMIIETEeHTHOCTHOTO MOIX0/1a, A7 (GopMUpOBaHUS
U Pa3BUTHUS OOIIMX U NMPO(ECCHOHANBHBIX KOMIIETEHIMH 00ydaromuxcs, B MPOIecce U3y4eHUs! AUCHUILIMHBI UCIOIb3YIOTCS CIIEAYIOIINE aKTUBHBIE U
MHTEpaKTUBHbIE (POPMBI MIPOBEAEHHS 3aHATUI: pa300p KOHKPETHBIX CUTYallUi, IPYIIOBbIE AUCKYCCUU, TBOPUECKHUE 3aJaHus, JeKIusI-0ecena, JeKIus —
Mpe3eHTalusl, MpoOIeMHas JeKIUs, METO padOoThl B MaJIbIX TPYIIax, METO TPOEKTOB.
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Ipumepnvie memut pehepamos (00Kk1a008), ucciedoeamenbcKux nPoOeKmos

A.H. KonMoropoB — pa3HOCTOPOHHSISI INYHOCTh XX B.
A.H. KpbuioB - "akagemuk kopabaectpoeHus".

Apxumen - BeIHUYaiIIuil TpeBHErpeuecKuii MaTeMaThK, (PU3KUK U HHXKEHEp.

ApXHUTEKTypa U MaTeMAaTHKa.

BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Benukune »KeHIMHBI-MaTEMaTUKU

Benukue 3amaun marematuku. KBagpartypa kpyra

Benukne MaTeMaTHKK IPEBHOCTU

Bxutag poccuiickux MaTeMaTukoB, (pu3ukoB U MexaHukoB B [loGeny nan I'epmanueii B

Benukoit OteuecTBEHHON BOWHE.

['eomeTpus B apXUTEKType APEBHEPYCCKOIO 304ECTBA.
['eomeTpus B AKUBOIKCH.

['eomeTpus B KUBONMCH, CKYJIBIITYPE U apXUTEKTYpE.
I'paduueckoe pelieHne ypaBHEHUN U HEPABEHCTB.
Erunerckue nupamMuabl - COBEPIICHCTBO (OPMEI.
HccnenoBanne ypaBHEHUN U HEPABEHCTB € IapaMETPOM.
Konunueckue ceueHust 1 UX IPUMEHEHUE B TEXHUKE.
Jlerenna 3B€31HOrO HEOA U MaTeMaTHKa.

Maremaruka Jlpesaero Bocroxa.

Marematuka B apXUTEKTYpE U KUBOIIHCH.
MaremaTtrka B HCKYCCTBE.

Maremartuka B My3bIKE.

MaremaTtuka B IOCIOBHIIAX U IOTOBOPKAX.
Maremartuka B Ipupoze.

MaremaTtuka B CIOPTE U MY3BIKE.

Marematuka B pusuke

Henpepsisabie 1po6u.

[TpaBrIIBHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKHU.
[TonsiTue nuddepeHnnana U ero NPUI0KEHUS.

HpI/IMeHeHI/IC CJIOKHBIX TIPOICHTOB B J3KOHOMHYCCKHUX pacuCTax.

IIPOEKTUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
CrnoxeHne rapMOHMUYECKUX KOJIEOaHUH.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHysum.
TpancuenaentHas kpusas. Crinpanb Apxumena.

[TapamensHoe
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3. YciioBus peaju3anuu NporpaMmMbl y4eOHOTo npeamera

Y4eOHO-MeTOAMUYECKOE M MATEPUAJBLHO-TeXHHYECKOe oOecnevyeHue MPOrpaMmbl
yueOHoro npeaMera MaremaTtuka

OcBoeHue mporpamMmbl ydeOHOro mpenMera MaTemaTuka TpeAroiaraeT Haludhe B
npodeccHOHaIbHONH 00pa30BaTeNbHONW OpraHM3alUHM, peaNnu3yloleld 00pa3oBaTeNIbHYIO
nporpammy cpennero ooOmiero oopazoanusi B npenenax ocBoenms IIIICC3 CIIO na Gaze
OCHOBHOT'O 00111ero 00pa3oBaHus, y4eOHOr0 KaOMHETa MaTEMaTHKH.

Kabuner maremaTnyeckux aucruiuiiH Nel7

- pabouee MeCTO IpenojaBaTes;

- paboune MecTa 00yJaroIuXCs;

- CTEH/IBI;

- MaTeMaTH4ecKue GopMyIIbI,

- TEOMETpPHUECKUE (PUTYPBI;

- IMHEHKa-TPEYTrOJIbHHUK;

- MaKeThl TEOMETPUICCKUX TET,

- TUTAKATHI,

- TPAHCIIOPTHP;

- HIUPKYIIb;

MoOunpHBI ~ MPOCKIUOHHBIM  KommuiekT:  HoyrOyk  Samsung  ND-RC710
MynbsTumenuiineiii npoektop RoverLight DVS 850

OKpaH NepeHOCHOU

Oneparmonnas cucrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B mpornecce ocBoeHust nporpamMmsl MpoGUIBHOTO ydeOHOro npeamera «MaTeMmaTHuka
CTYACHTHI JIOJDKHBI TTOJIYYUTh BO3MOKHOCTB JIOCTYIIA K AJIEKTPOHHBIM Y4€OHBIM MaTepraiaM
0 MaTeMaTHKe, HMMEIOIIMMCS B CBOOOAHOM JocTyne B ceTu VIHTepHeT (SIeKTPOHHBIM
KHHUTaM, MPaKTUKyMaMm, TectaM, Marepuaiam EI'D u ap.).

Jlnist 3TOM 11eNn MCIOJIb3yeTCsl KOMITBIOTEPHBIN KJlace C JIMLIEH3MOHHBIM NPOrPaMMHBIM
o0OecrieueHreM U MyJIbTUMEIUUHBIM poekTopoM NelO

- TEXHUYECKHE CPE/ICTBA O0YUCHUS:

Cucremnsiii 610k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Mownwutop (10 mr.): LG Flatron W1943C

Cuctemnsrii 6710k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MouuTtop: LG Flatron W1943C

ITpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamo KOJIOHKH

Onepanuonnas cucreMa Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010
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1C: Byxranrepus 8 yueObHast Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: Byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomermienue 1jsi caMOCTOSATENLHON paboThI (OMOIMOTEKA, YUTATBHBIHN 31 C BBIXOJOM B
cetb IHTEpHET)

- TEXHHYECKHUE CPEJICTBA OOyUCHUS:

Cucremusiit 61ok(6mr.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

MonuTop(6 mt.): BENQ E910

Cucremnsrii 6:10k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnwutop: Acer V226HQL

M®V: Canon IR 2520

Cucremnsrii 6;10k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Monutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayamno KOJIOHKH

Onepanmonnas cucremMa Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP, Double Commander.
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Jlureparypa
OcHoBHasi JuTepaTypa

. Maremaruka: anreOpa 1 Hayaja MaTeMaTHYECKOT0 aHAIM3a, FTeOMeTpHs. Anredpa nu

Hayayia Maremarudeckoro anaimsa 10-11 kiacchr (0a30BbIi U yTriTyOJIEHHBINH YPOBHB):
yuebnuk / 1. A. Anumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-e uzn. - Mocksa:
[Ipocsemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - Tekcrt: snekTpoHHsbIil. - URL:
https://znanium.com/catalog/product/1927172

Konsrun, FO. M. MaTtemaruka: anreOpa 1 Hayajia MaTeMaTHUYECKOr0 aHaIu3a,
reoMerpusi. Anredpa 1 Hadajga mareMarudeckoro ananusa 10 kinace (6a30BbIi 1
yriyosieHHbId ypoBHB): yaeOnuk / FO. M. Komsirun, M. B. Tkauesa, H. E. ®enoposa. - 7-
e u3ll. - Mockaa: [Ipocsenienue, 2022. - 384 c. - ISBN 978-5-09-099450-7. - Tekcr:
anexktpoHHbId. - URL: https://znanium.com/catalog/product/1926390

Byrysos, B. ®. Marematuka: ainredpa u Hauajga MaTeMaTUYECKOIO aHAIN3a, TE€OMETPUSI.
I'eometpus. 10 - 11 xmaccer (6a30BbIi U yrayOJaeHHBIN YPOBHB): yueOHUK / B. @.
Bbyrysos, B. B. [Ipaco:nos ; nox pea. B. A. CagoBHuyero. - 5-e u3f. - Mocksa :
[Ipocsemenue, 2022. - 272 c. - ISBN 978-5-09-099447-7. - TeKCT : 37E€KTPOHHBIMN. -
URL: https://znanium.com/catalog/product/1927222

Anre6pa u Hadana mareMatudeckoro ananusa. 10 kiacc. ba3oBslii ypoBeHb (B ABYX
gactax). Y. 1: yuebnuk / A. I'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI.
MapnaxaeBa. - Mocksa : MznarensctBo "[Ipocsemenne” 2022. - 256 c. - ISBN 978-5-09-
099474-3. - Tekcr : anekTpoHHbId. - URL: https://znanium.com/catalog/product/191849

JlonoTHUTEIbHASI JIUTEPATypa

. Huxonbckuii, C. M. Martemartuka: anrebpa 1 Hayana MaTeMaTHYecKoro aHanusa. 10

kiacc (0a30BbIid U yriTyOJIeHHBIN ypoBHN) : yueOHuk / C. M. Hukonbckwmii, M. K.
[Toranos, H. H. Pemiernukos. - 7-¢ u3a. - Mocksa : [Ipocsemenue, 2022. - 432 c. - ISBN
978-5-09-099454-5. - Tekcr: anexktponHsbIil. - URL:
https://znanium.com/catalog/product/1926385

Matemaruka: AnreOpa v Hayajla MaTEMaTUYECKOTO aHanu3a. ba3oBblil yposensb. 11
knacc : yueOnuk / A. I'. Mepansk, 1. A. Homuposckuii, B. b. [Tononckuit, M. C. Sxup;
noA. pexa. B. E. [logonbsckoro. - 2-e u3a., nepecmoTpenHoe - Mocksa: U3aarenbcTBo
"IIpoceemenue", 2022. - 288 c. - ISBN 978-5-09-099459-0. - Tekct: 231€KTpOHHBIN. -
URL: https://znanium.com/catalog/product/1927175

Martemaruka. [Ipaktukym: yuebHoe mocodue A cpeiHero npohecCuoHaIbHOTO
obpazoanus / O. B. Tarapuukos [u 1p.]; moxg o6miet penakuueit O. B. TarapuukoBa. —
M : IOpaiir, 2022. - 285 c. Pexxum nocryna: https://urait.ru/bcode/414024

I'ucun, B. b. Marematuka. [Ipaktukym: yueOHOE mOCcOOHE It CPETHETO
npodeccuonansHoro oopazosanus / B. b. I'ncun, H. III. Kpemep. — M: M3agarenscTBO
Opaiir, 2022. — 202 c. Pexxum noctyna:https://urait.ru/bcode/449059

HNHuTepHeT-pecypcsl
ITopran BpsiHCKOTO rOcyAapcTBEHHOro arpapHoro ynusepcutera Pasnen «Hay4nas
oubmoteka» [loMHOTEKCTOBBIE JOKYMEHTHI http://www.bgsha.com
NC «Enmnoe oKHO JI0cTyTa K 00pa3oBaTelibHbIM pecypcam» deaepanbHOro areHTcTBa 1o
oOpazoBanwurio http://window.edu.ru
DNeKTpOHHO-OMOIMOTEUHAast cUCTeMa U3/1aTenbeTBa «JIauby http://e.lanbook.com/
baza nannbix «Ai [Tu Op Memnuay http:// www.iprbookshop.ru/
OnextpoHHO-0ubMHMoTeuHast cuctemMa «MTHOOPMUO» www.informio.ru
DneKTpoHHO-0nbMoTeuHas cucrtema «Agriliby http://ebs.rgazu.ru/
OnexTpoHHO-0ubIMoTeuHast cucteMa "HarmonanbHelii ngposoii pecype "PYKOHT"

http://rucont.ru

OnekTpoHHO-0ubIHoTeuHast cuctema "BOOK.ru" https://www.book.ru/
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4. KoHTpOJIb U OLlEHKA Pe3yJIbTATOB OCBOCHHUS Y4eOHOro npeamera Maremaruka

PesyabTaTnl 00yyeHus

(I)OPMI)I H ME€TO/bI

OLIEHKH
JINYHOCTHBIE Pe3yJIbTAThI:
YV CTHBIA/TINCbMEHHBIN
JIP 1 I'paxknanckoe BocliUTaHuE o1poc
JIP 2 ITarpuoTtndeckoe BOCIIUTaHUE becena
JIP 3 JlyXxOBHO-HpaBCTBEHHOE BOCIIUTAaHUE YcTHOE coobieHue
JIP 4 DcreTnueckoe BOCIIUTAHUE Joknaaet
JIP 5 ®usnyeckoe BOCIUTAHUE TectupoBanue
JIP 6 TpynoBoe BociUTaHUE PosnieBas urpa
JIP 7 Dxonorudyeckoe BOCIUTAHNUE [Ipesenranus
JIP 8 IleHHOCTh HAy4YHOTO TTO3HAHUS Brinonnenue 3amannit
Qg epeHIIMPOBaHHOTO
3a4éTra
MeTtanpeameTHble pe3yJbTaThl:
YV CTHBIA/TINCEMEHHBIH
Osgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH onpoc
N03HABATEJbLHBIMH JAeliCTBUSIMH: becena
MP 1 0a30BbI€ JOTHYECKUE ICHCTBUS: VYcTHOE coolmenue
MP 2 0a3o0BbIe Ucclien0BaTENbLCKIUE JEUCTBUS: JloKkIaasl
MP 3 pabora ¢ uaopmarmeit TectupoBanwue
OBiajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU PosneBas urpa
NeHCTBUAMM: [Ipe3enranus
MP 4 oOmienue [IpoBepounas pabora

MP 5 coBmMecTHAS IEATEIHHOCTD

OByaieHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHbIMHA
JeHCTBUSIMMU:

MP 6 camoopranuzanust

MP 7 caMOKOHTpOJIb

MP 8 sMOLMOHAILHBINA HHTEIUIEKT

MP 9 npunsitue cedst u Ipyrux Jroaei

Brimonnenune 3amanuit
mudepeHIMPOBaHHOTO
3auéra

IIpenmeTHbIe pe3yJibTaThI:

ITP 1
ITP 2
ITP 3
ITP 4
IP 5
ITP 6
IP 7

Y CTHBIN/TTUCHMEHHBIN
oIpoc

becena

YcTHOE coobiieHune
Joxnamast
TectupoBanue
Ponesas urpa
IIpesenranus
[IpoBepounas pabora
Beinonnenue
g depeHIIMPOBAaHHOTO
3auéra

3aJJaHuN
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