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1. O0mas xapakTepucTUKa pado4eil mporpaMMbl y4e0OHOI0 mpeaMera
«Marematuka»

1.1. MecTo JUCUUILIMHBI B CTPYKTYpe Npo¢eCcCHOHAJIBLHOI 00pa3oBaTe/IbHOMI
nporpammsl CIIO:
VYuebHnpiii mnpeaMer «MaTeMaThKa» — SIBISETCS  00S3aTEIbHOM  YacThIO
001e00pa3oBaTEeIbHOIO  LMKJIAa  00pa30BaTeIbHOM  MPOrpamMMbl  MOJATOTOBKH
CIIEMAJINCTOB CPENHETO 3BEHA IO criennanbHocTh 36.02.01 Berepunapus.

1.2. IIeJII/l H INIAHUPYEMbIE PE3YJIbTATblI OCBOCHUS yqeﬁﬂoro npeamera:

1.2.1. leab quCUUIIAHBI
Conepxxanue pabouelt mnporpammbl yudeOHoro mpeamera «MaTtemaTukay

HaIpaBJIE€HO Ha JOCTH)KEHUE CIEIYIOIINX LIeNe:

»  (opmupoBaHUEe UEHTPATHHBIX MATEMATHUYECKUX MOHATHHA (YMCIO, BETUYHHA,
reOMETPUYECKAs ¢urypa, IIepeMEHHas, BEPOSATHOCTb, byHKUMA),
00€eCIeYnBaOIINX NPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHYECKOIrO
o0Opa3oBaHus 00yJarOITUXCS;

=  [O/IBEICHUWE YyYalIuXCid Ha JOCTYIIHOM JJisi HHUX YpPOBHE K OCO3HaHHIO
B3aMMOCBS3H MaTEeMaTUKH U OKPYXKAIOLIET0 MUpPa, IOHUMaHUE MAaTEMaTHKU KaK
yacTu oO1Ieil KyJbTyphl YEIOBEYECTBA,

=  pa3BUTHE WHTEUIEKTYalIbHBIX UM TBOPYECKUX CIIOCOOHOCTEH  ydYaIuxcs,
MO3HABATENILHON AKTHUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIIJICHUS, UHTEPECca K U3yUYCHUIO MAaTEMATUKH;

=  (¢opMupoBaHue (PYHKIIMOHAIILHOW MaTEMaTUYECKOW T'PAMOTHOCTH: YMEHUs
pacro3HaBaTh MaTEMaTUYECKUE ACTIEKTHl B PEASIbHBIX JKU3HEHHBIX CUTYalUsX U
OpU W3YYEHUM APYTUX Y4YEOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyJIUPOBAaTh MX Ha S3bIKE MAaTEMaTUKU M CO3AaBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTW4eCcKHil ammapaT
JUISL  PEIIEHUs TPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH U
OILICHUBATh TOJyYCHHBIC PE3YJIbTATHI.

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4YeOHOro npeaMeTa B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

OcBoenue comepkaHus  ydeOHOro mpeamera Maremartnka oOecrieuyuBaeT
JOCTIKEHHUE 00YUYaAIOMUMHUCS CIEAYIOMINX JJHYHOCTHBIX PE3yJIbTaTOB:



JIP 1 I'pasricoanckoe eocnumanue:

C(OPMHPOBAHHOCTh TPAXKJIAHCKOW MO3MIMU OOYyYalOMIerocs KaK akTHUBHOIO U
OTBETCTBEHHOI'0 WJIEHA POCCUHCKOI0 OO0IIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX
OCHOBaX  (DYHKIMOHUPOBAHHMS  PA3JIMYHBIX  CTPYKTYp,  SIBJICHHH, MpoUEIyp
rpa)aIaHCcKoro oOmiecTBa (BHIOOPHI, ONMPOCHI M Ip.), YMEHHE B3aUMOJEHCTBOBATH C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH € UX (DYHKIMSIMHU M HA3HAYECHUEM.

JIP 2 Ilampuomuueckoe éocnumanue:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PakTaHCKON UIEHTHYHOCTH, YBOKEHUS K
IIPOLUIOMY U HACTOSALIEMY POCCUICKOM MaTEMAaTUKH, IICHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSIM POCCUNMCKUX MaTEMATUKOB U POCCUMCKOM MaTEMaTU4ECKOM LIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYyTrUX HayKax, TEXHOJOTHUX, cepax
SKOHOMUKH.

JIP 3 /lyxoeno-npascmeennoe 6ocnumanue:
OCO3HAaHME [yXOBHBIX IIEHHOCTEH pPOCCHHCKOTO Haponaa; c(HOpMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IIOBEAEHUS, CBS3aHHOIO C IPAKTHYECKUM
NPUMEHEHHEM JOCTI)KEHUH HAayKd U JIESTEIBHOCTHIO YYEHOTO; OCO3HAHHE JIMYHOTO
BKJIa/1a B IOCTPOCHUE YCTOWYMBOIO OyyILEro.

JIP 4 Icmemuueckoe éocnumanue:

JCTETHYECKOE OTHOIIEHHEM K MHUpPY, BKJIIOYas OCTETUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/ay, PEIICHUH, pacCyKIEHUI; BOCIPUUMYHUBOCTh K
MaTEMaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

JIP § QDu3uueckoe gocnumanue:

c(OPMHPOBAHHOCT YMEHHUS NPUMEHITh MaTeMAaTUYEeCKUE 3HAaHUS B HUHTEpecax
3I0pOBOTO MU 0O€30macHOTr0 0o0pa3a >KM3HW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (310pOBOE MUTAaHUE, COANAHCUPOBAHHBIM PEXUM 3aHATHH M OTAbBIXA,
perynsipHasi ¢u3nueckas aKTUBHOCTH); (PU3NYECKOTO COBEPILIEHCTBOBAHUS NpU 3aHS-
THUSIX CIIOPTUBHO-03/I0POBUTENIBHOM 1E€ATEIBHOCTBIO.

JIP 6 Tpyooeoe eocnumanue:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOIIOOWs; MHTEpPEC K pPa3iInYHbIM
chepaM Mpo(ecCHOHAIBHONW JIeATEIbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW M e
NPUIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oynyuieil mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKW3HEHHBIE IUIAHBI; T'OTOBHOCTb M CIIOCOOHOCTb K
MaTeMaTUYECKOMY OOpa30BaHMIO M CaMOOOPa30BAHMIO HA MPOTSDKEHHM BCEH KHU3HM,
TOTOBHOCTb K aKTMBHOMY YYaCTHIO B PELICHUU MPAKTHUECKUX 3a7a4 MaTeMAaTU4YEeCKON
HaNpaBJICHHOCTH.

JP 7 IKonozuueckoe 6ocnumanue:

C(i)OpMI/IpOBaHHOCTB 3KO.HOI‘I/I‘-IeCKOI71 KyJILTypBI, IIOHUMAHHUC BIJIUAHHWSA COIUAJIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE IPUPOJHON ¥ COIMAIBLHOW Cpebl,
OCO3HAaHWEM TJO00ATBHOTO XapaKTepa »JKOJIOTHUECKUX MpoOJIeM; OpHeHTalus Ha
MIPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUW IS PEIICHHS 3a7ad B 00JIACTH OKpYyKaromen
CpCI[BI, HJIaHI/IpOBaHI/ISI HOCTYHKOB U OICHKH HNX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ JUUIA
OKPYIKaIOIIIECH CPEIbI.

JIP 8 Lennocmu nayunozo no3nanus:

c(OpPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOH MPAKTHKH, TOHMMaHHWEM MaTeMaTHYeCKOW HayKu
Kak c(epbl YenoBEeUeCKO MESTeNIbHOCTH, JTAnoB €€ Pa3BUTUS W 3HAYUMOCTH IS
pa3BUTUS [MBWIM3ALIMM;, OBJAJACHUE SA3BIKOM MATEMAaTUKA M MaTeMaTHYeCKOMN
KYJbTYpOH KakK CPEJCTBOM TO3HAHUS MHPA; TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCIIE0BATENIbCKYIO ACSITENIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

OcBoeHue coaepkaHusi y4yeOHOro mpenMera MaremaTuka oOecreynBacT
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JOCTIKEHHUE 00YUaIOIUMHUCS CIEAYIONINX MeTANPeIMeTHbIX Pe3yJIbTaTOB:

OBnaneHne YHUBEPCATbHBIMUA yqeﬁnban NnMo3HaBaTECJIbHBIMH IleﬁCTBHﬂMHZ

MP 1

ba3zoevie nozuueckue oeiicmeus:

» BBISIBIISAIT U XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKK MaTEeMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHWH MEXIy TOHATUSIMH, (OPMYIHPOBATH OMPEICIICHUS
MOHSITUI; YCTaHABIMBATh CYIIECTBEHHBIH NpPU3HAK KiIaccu(UKaIMU, OCHOBAaHUS s
0000111eHNS ¥ CPaBHEHUS, KPUTEPUU ITPOBOUMOTO aHAJIM3a;

= BOCIIPUHUMATh, POPMYITUPOBATH U TPE0OPA30OBLIBAThH CYKICHUS: YTBEPIUTEIbHbBIE
W OTpUIIATeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

= BBISIBIISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTUBOPEUHs B
(dakTax, JaHHBIX, HAOMIOIEHUSIX U YTBEPKIACHUSX; MpejIaratb KPUTEPUU JJIS BBISBICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

 JIETIATh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYSHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

» IPOBOJAUTH CAMOCTOSITEJILHO JIOKA3aTEbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUMN
(mpsiMble W OT MPOTUBHOTO), BBICTpaMBaTh ApPryMEHTAIMIO, MPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXJACHHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus yueOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HamboJiee MOMXOANINA ¢ YYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX
KPUTEPHUEB).

MP 2

bazoevie uccneooeamenvckue oeiicmeus:

= UCTIOJIB30BaTh BOIMPOCHl KAk MCCJIENOBATENbCKUI HMHCTPYMEHT IO3HAHMUS;
dbopMynupOBaTh BOMPOCH], (DUKCHUPYIOIIME TPOTUBOpPEUYHE, MPOoOJIeMy, YCTaHaBIUBATh
HCKOMOE U JJaHHO€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHCHHE;

» IPOBOJNTH CAMOCTOSITENIbHO CIIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEIOBAHHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0OBeKTa, sBIEHUS, Ipolecca,
BBISIBIICHUIO 3aBHCHUMOCTEH MEXKy 00BEKTaMH, SIBIICHUSIMH, TIPOIECCAMU;

= CAMOCTOSITEIHbHO (OPMYIHPOBaTh OOOOIIEHHWS U BHIBOABI IO pe3ylbTaTam
MPOBEACHHOTO HAOIIOJCHUS, MCCIEIOBAHUS, OIEHUBATh JIOCTOBEPHOCTh TOJYYCHHBIX
PE3yNIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE TIpolecca, a TakKe BBIJIBHUTaTh
MPEANOJI0KEHHSI O €0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

MP 3

Paboma c ungpopmayuei:

= BBISBJIATH JePUUNTHI HH(POPMAIIUHY, JAHHBIX, HEOOXOIMMBIX Ui OTBETA Ha BOIIPOC
U ISl peLeHUs 3a7a4u;

» BEIOMpaTh MH(POPMALUIO M3 HMCTOYHUKOB pPAa3UYHBIX THUIIOB, AHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH HMH(YOPMAIMIO pPa3IUYHBIX BHAOB U (GopM
NPECTaBICHHUS;

» CTPYKTYpPUpPOBaTh HMHGPOPMAIUIO, MPEACTaBIsATh €€ B pa3IMyHbBIX (opmax,
WITIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAAEKHOCTh HMH(MOPMALMU IO CaMOCTOSATENIBHO CGHOPMYINPOBAHHBIM
KPUTEPHSIM.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HEﬁCTBHHMH:

MP 4

Obwenue:

» BOCIIPUHUMATh U (OPMYJIMPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBHUSIMH U
HEISIMH OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX U
IIMCBbMCHHBIX TCKCTaX, AaBaTb IIOACHCHUS IIO XOZ[y peHIeHI/IH 3a1a4u, KOMMCHTI/IpOBaTB
MOJTyYEHHBIN Pe3yNbTaT;

=B XOJI¢ OOCYXICHHS 3a/laBaTh BOMIPOCHI IO CYIIECTBY OOCYXTaeMOH TEMHI,
npo0OJieMbl, periaeMol 3ajJadd, BBICKA3bIBATh WJICH, HAIlCJICHHBbIE HA TMOWMCK PEIICHUs;
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COIIOCTAaBJIATH CBOM CyXJIC€HHUA C CYXKIACHUAMU  APYIrUuX  Y4aCTHUKOB auajiora,
OOHapY)XMBaTh pa3liMuue M CXOJCTBO TO3UIMH; B KOPPEKTHOH (opme (GpopMyTHpoBaTh
pa3HOTJIACHSI, CBOM BO3PAKCHHS;

NpPE/ACTAaBIATh PE3yJbTAaThl pEIHICHHsS 3a/aud, OSKCIEPUMEHTa, HCCIIeIOBaHUs,
MPOEKTA; CAMOCTOSITEIFHO BBIOMPATh (hOpMaT BBICTYIUICHHUS ¢ YUETOM 3a/1au MPE3CHTAIINHI
U OCOOCHHOCTEH ayJIUTOPHUH.

MP S

Compyonuuecmeo:

« IOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHTHOW W WHIUBUAYATHHON
paboThl MpHU pElICHUH Y4YeOHBIX 3a7ay; NMPUHUMATh IIeJIb COBMECTHOW JEesATENbHOCTH,
IUTAHUPOBATh ~ OPTaHMW3AIlMI0 COBMECTHOM paboThl, pacmpeneisiTh BHIBI  pabdoT,
JIOTOBApUBATHCSI, OOCYXJaTh TMPOIECC U pe3yabTar paboTel; 0000IIaTh MHEHHS
HECKOJILKMX JTIOJICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboTel (00CYyX)AeHUS, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBI» U T.II.); BBIMOJHITH CBOIO YacTh pa0OTHI U KOOPAWHUPOBATH CBOU
JNENCTBUS ¢ IPYTrMMH WIEHAMU KOMaH/bl; OLIEHWBATh KaueCTBO CBOETO BKJIaJa B OOLIMii
MPOYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBUSIMU:

MP 6

Camoopzanuzayus:
COCTaBIISITh IUIAH, AJITOPUTM pEILIECHHUS 3aJauyd, BbIOUpaTh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOLINXCS  PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEeHTHpOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOI HHQOPMAITHH.

MP 7

Camokonmpon:

= BJIQJIETh HABBIKAMH I103HABATEJIbHOM pe(IeKCHH KaK OCO3HAHHs COBEpIIAEMBIX
JNEHUCTBUM M  MBICIUTENBHBIX TPOIECCOB, HUX PE3yJbTAaTOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIpoLecca M pe3yjbTaTa pELIEHHs MaTeMaTU4eCKOu
3aJauH;

= IPEABUJIETh TPYAHOCTH, KOTOpBIE MOTYT BO3HUKHYTb IIpH PEIICHUU 3aJauH,
BHOCUTb KOPPEKTHBBI B JIEATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIU M YCIOBHUSAM, OOBACHATH NPUUMHBI
JOCTHKEHUS] MM HEJJOCTHXKEHUS pe3yJIbTaTOB AEATENbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OILICHKY IPHUOOPETEHHOMY OTIBITY.

MP 8

IMOUUOHAIbHBLIL UHMENLIEKN, RPEONONAZAIOWUIL CHOPMUPOBAHHOCHIb:

- CaMOpEeryJIMpOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 332 CBOE IMOBEJICHUE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIMOHATHHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBALUM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LEIU W
yCIieXy, ONTHMH3M, HWHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOAs W3 CBOMX
BO3MOXKHOCTEI;

MP 9

Ipunamue ceba u opyzux nwooeii:

- HpI/IHI/IMaTB CG6$I, InOoHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

- IPUHUMATh MOTHBBI M apryMEHTBl JIPYrHX JIIOJIeH IMPH aHaIM3e Pe3yJbTaTOB
JIeSITEIbHOCTH;

- IPU3HABATh CBOE MPABO M MIPaBO JPYTHX JIIOJEH HA OLIMOKH.

OcBoenue coxaepxaHusi ydyeOHoro nmnpeamera MartemaTuka oOecneynBaeT

JOCTI)KEHHUE 00YUAIOIUMHUCS CIEAYIOIINX HPeOMEemHbIX PE3yIbTaTOB:

np1

[ OHepI/IpOBaTB MOHATHUAMU: HATYpaJlbHOC, MLCJIOC YUCIO, HCIOJb30BATL IPU3HAKU
JACIIUMOCTH LECJIBIX YHCCII, PAa3JIOKCHUC YHMCJiIa Ha IMPOCTBIC MHOXHUTCIW IJId PCIICHUA
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3azad.

» OnepupoBaTh MOHATHAMU: PALMOHAIBHOE U JACWCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS U
JeCATUYHAsL IPOOB, TPOIIEHTEHI.

» Boinonnare apudmernueckue omnepanuM C palMOHAIbHBIMH U JACHCTBUTEIbHBIMHU
YHCITaMU.

» BoimonHaTe npuOIMKEHHBIE BBIUMCIECHUS, WCHOJb3Ys IpaBUia OKPYIJICHHS, IenaTh
MIPUKHJIKY U OIIEHKY pe3yJbTaTa BEIYUCICHHA.

» OnepupoBaTh NOHATHSIMHU: CTETIEHB C LIEJIBIM MIOKa3aTeseM; CTaHaapTHas (popma 3anucu
JIECTBUTENIFHOTO YHCIIa, KOPEHb HATYPalbHOW CTETEHH; HCIIOJIb30BaTh ITOIAXOISIIYIO
dopmy 3amucu ACWCTBUTENBHBIX YHWCEN Ul peIleHHs TNPaKTHUYECKUX 3a4ad |
MIPECTaBIICHHS JaHHBIX.

» OnepupoBaTh MOHATHAMHU: CHUHYC, KOCHMHYC M TaHT'€HC MPOU3BOJIBHOIO YIJa;
WCTIONIb30BAaTh 3aIMCh IPOW3BOJIBHOTO yria dYepe3 OOpaTHBIE TPUTOHOMETPHUYECKHE
GbyHKIMN.

» OnepupoBaTh MOHATHEM: CTENICHD C PAIIMOHAIEHBIM TIOKA3aTEJIEM.

» OnepupoBaTh NOHATUSAMHU: JIOTapU(M YUCIIA, TIECITUYHBIE U HATYPAJIbHbIE JIOTapU(MBI.

IIP 2

» OnmepupoBaTh  MOHATUAMHU:  TOXKAECTBO,  yYpPaBHEHHE, HEPABEHCTBO;,  LEJOE,
palMOHAIBHOE, HUPPALMOHAIBHOE YpPAaBHEHHME, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YPaBHEHHE;

» BommonuaATe  mpeoOpazoBaHHMs — TPUTOHOMETPUYECKHMX  BBIPQKEHHUH W pemaTh
TPUTOHOMETPUUYECKHE YPABHEHUS.

» BrmonHATh npeoOpa3zoBaHMs LENBIX, PAIIMOHATIBHBIX M MPPALUOHAIBHBIX BBIPAXKCHUH
U pellaTb OCHOBHBIC THUIIBI LENbIX, PALMOHAIBHBIX W HMPPAalMOHAIbHBIX YPaBHEHHH U
HEPaBEHCTB.

» [IpuMeHATh ypaBHEHUs M HEPABEHCTBA Ul PEUICHHs MAaTEeMAaTHYECKUX 3a7ad M 3a1ad
U3 Pa3INYHBIX 00acTell HAYKH U PeaIbHOM KU3HU.

» MonenupoBaTh pealbHble CHUTyalluM Ha $3bIKE ajreOphl, COCTAaBIIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABCHCTBA II0 YCIOBHUIO 3aJa4M, HMCCICIOBAaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM amapaTa anreOpbl.

» [IpyMeHATh CBOWCTBa CTENEHHW [UIi MpeoOpa3oBaHUsl BBIPAKEHUH; ONEPUPOBATH
NOHATHUSAMHU: IIOKA3aTElIbHOE YPAaBHEHHUE M HEPABEHCTBO; pELIaTh OCHOBHBIC THIIbI
IIOKa3aTeJIbHBIX YPABHEHUN U HEPABECHCTB.

» BoinonuaTe npeoOpa3oBaHusl BBIPAXKEHUH, COAEPIKAIIMX JIOrapu(Mbl; ONEpPUPOBATH
HOHATHAMHM: JIoTapu(MUYECKoe ypaBHEHHE M HEPaBEHCTBO; pEIIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

» Haxoauts pemenys npocTedmx TPUroHOMETPUYECKUX HEPABEHCTB.

» OnepupoBaTh NOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHUM M €€ pELICHHUE;
UCII0JIB30BaTh CUCTEMY JINHEWHBIX YPABHEHU JUUIS PEILICHUS] IPAKTUYECKUX 3a1a4.

» Haxonute pemeHns npocTelmx CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI
Y HEPABEHCTB.

1P 3

» OnepupoBaTb HOHATHAMM: (QYHKLHUS, CHOCOOBI 3adaHust (QyHKIMM, 00JacThb
OTpeseNeH!s] U MHOXECTBO 3HAUEHUH (QYHKIMH, rpapuK (YHKIMH, B3aUMHO OOpaTHbIE
GbyHKIUH.

» OnepupoBaTh MNOHATHSAMU: YETHOCTb M HEYETHOCTh (YHKIMH, HYIH (QYHKLUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

» Vcnonb3oBate rpaguku QyHKIMHA U1 peLIeHns: ypaBHEHUH.

» CTpouTh U yuTaTh rpaduKy TMHEHHON QYHKIMU, KBaJPAaTUIHON (PYHKIIMH, CTETIEHHOMN
(YHKIINU C LENbIM ITOKa3aTeNIeM.

» OnepupoBaTh MOHATHAMH: MepHOANYEcKass (YHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
(GyHKINHU, TOYKH SKCTpeMyMa (yHKIHMU, HauOoJIbIllee U HaMMEHbIIIee 3HaYeHUs (PyHKITH
Ha IPOMEXYTKE; UCIOJIb30BaTh UX VIS UCCIe10BaHUs QYHKIMH, 3alaHHON rpaduKoMm.

» OnepupoBaTh  MOHATHUSAMHU: TpauKH  TOKA3aTeJbHOW, JIorapu@MUUYECKOH W
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TPUTOHOMETPUYECKUX (PYHKLIMN; H300paxaTb KX HAa KOOPAMHATHOM IUIOCKOCTH U
HCIIOJIB30BATh JUIS PELICHUs YPABHEHUN U HEPABEHCTB.

» M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JMHEHHBIX ypaBHEHUH U
HCIIOJIB30BATh UX JJIs PELICHNS CUCTEMBI IMHEUHBIX YPABHEHUM.

IIP 4

» OnepupoBaTh NOHATHUAMHU: MOCIEIOBATEIILHOCTD, apuMeTHyecKasi U reoMeTpudecKas
IIPOTPECCU.

» OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIlasi TE€OMETpUYEcKas Iporpeccus,
CyMMa OECKOHEUHO yOBIBAIOIIEH reOMETPUIECKON TPOTPECCUH.

» 3a/aBaTh NOCIEA0BATEIHHOCTH PA3INYHBIMU CIIOCOOAMHU.

s Vcnonp30BaThk CBOMCTBA MOCIENOBATEIIBHOCTEH U IPOTPECCUN IS PELLIEHUS PEAIBHBIX
3a/1a4 MPUKJIAHOTO XapaKTepa.

» OnmepupoBarh MOHATUSMHU: HeENpepbiBHAsS  (DYHKIMS; NPOU3BOAHAS  (DYHKIHM;
HCIOJIb30BaTh T€OMETPUUYECKUN M PU3NUECKUIT CMBICI TPOU3BOIHOM JIsl pEIICHUS 3a/1a4.
» HaxomuTb mpou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITHIA.

» lcnonb30BaTh NPOM3BOJHYIO Ui HCCIEAOBAaHUS (YHKIMHM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIIEIOBAHUS K TTOCTPOEHUIO IpaUKOB.

= lcnonb30BaTh NPOM3BOAHYIO JUIsl HAXOXKJICHHSI HAWIYUIIETO PEUICHUs B MPUKIIAIHBIX,
B TOM YHCJIE€ COLUATbHO-I)KOHOMUYECKHUX, 3a]auax.

» OnepupoBarh MOHATUSAMH: TIEPBOOOpA3HAs M MHTErpall; MOHUMATh T'€OMETPUUYECKHNA U
(bu3nyeckui CMbICT UHTErpaja.

» Haxomute mepBooOpa3Hble 3IEMEHTApHBIX (DYHKIMIA; BBIUMCIATH HMHTErpal IO
dhopmyne HeroTona-Jleiioaua.

IP 5

» OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OIIEPALIMH HAJl MHOYKECTBAMHU.

s Mcnonp3oBark TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONKMCAHMS  peabHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]a4 U3 IPYIUX y4eOHBIX PEAMETOB.

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

ITP 6

» OnepupoBaTh MOHATUAMU: TOUKA, TPSMAas, IIIOCKOCTb.

» [[puMeHSATH aKCHOMBI CTEPEOMETPUHM M CIEACTBHA U3 HHUX TPH PEIICHUH
TEOMETPUYCCKUX 33]1aY.

» OnepupoBaTh MOHATHSAMHU: TAPAJUICIBHOCTh M TMEPHCHIUKYISIPHOCTD MPAMBIX H
IUIOCKOCTEM.

» KitaccudummpoBats B3anMHOE paciiosokeHue NpsMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

» OnepupoBaTh MNOHATUSAMH: JABYIPAaHHBIH yroj, TpaHH ABYIPAaHHOIO yria, pedpo
JIBYTPAaHHOI'O YIJIa; JIMHEHHBIN yroyl ABYIpaHHOIO Yria; rpaaycHas Mepa JBYTPaHHOTO
yria.

» OnepupoBaTh MOHATHSAMU: MHOTOTPAHHHK, BBITYKIIBIA W HEBBITYKIIBIA MHOTOTPAaHHUK,
3IIEMEHTH MHOTOTPaHHUKA, MPAaBUIILHBIIT MHOTOTDAHHHUK.

= Pacrio3HaBaTh OCHOBHBIE BH/II MHOTOTPAHHHUKOB (MIMPAaMU/IA; IPU3Ma, IPIMOYTOIbHBIH
napajuieNienumnesn, Kyo).

= KnnaccuummpoBatb MHOTOrpaHHHMKH, BbIOMpas OCHOBaHMSA I KiIacCU(UKAIUH
(BBIIYKJIbIE ¥ HEBBIMYKJIblE MHOTOIPaHHUKH; MTPABUIbHBIE MHOTOTPAaHHUKHU; MPSIMbIE U
HaAKJIOHHBIE IPU3MBI, TApaJUICIICTIUIIE/bI).

» OnepupoBaTh MOHATHUSAMU: CEKYIIask TUIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

» OOBSACHATH MPUHLIUIIBI IOCTPOCHHUS CEUCHHM, UCTIONB3YSI METO/I CIIEIIOB.

» CTpOUTH CeYCeHNsI MHOTOTPAaHHUKOB METOOM CJIE/IOB, BHITOJIHSATH (BEIHOCHBIE) TUIOCKHE
4epTe)XH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (UTYD: BUJ CBEpXY, COOKY, CHHU3Y.

wPemmate 3amaunm Ha HaxXOXICHME TE€OMETPHUYECKMX BEIMYMH 110 o0pa3maM HiH
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QIrOpUTMaM, TPUMCHSS HM3BECTHBIC AaHAJUTUYCCKHE METOJbI IPH  PEIICHUU
CTaHJAPTHBIX MAaTEMATWYCCKHX 3a7lad Ha BBIYMCICHHE DPACCTOSHUN MEXIy IBYMs
TOYKAMH, OT TOYKH JIO TPSMOW, OT TOYKH JIO TUIOCKOCTH, MEXKIY CKPEITUBAIOITIMHUCS
TPSIMBIMH.

» PemaTth 3a7auM Ha HAXO0XKACHHE TEOMETPHUECKUX BEIMYMH MO0 o00pasimaMm WU
aIrOpUTMaM, TMPUMEHsSI W3BECTHBbIE AaHAIUTUYECKHE METONbl TMPU  PEHICHHUH
CTaHIAPTHBIX  MaTeMaTUYeCKMX  3aJad  Ha  BBIYUCIICHHE  YIIIOB  MEXKIY
CKPEIIUBAOIIUMHUCS TPSIMBIMH, MKy TPSIMOH U IUIOCKOCTBIO, MEXIY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB.

= BErIuciaTe 00bEMBI M TUIOIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, MHPaMH/Ia)
C MpUMEHEeHUEeM (HOPMYIT; BBIYUCIISATH COOTHOUICHUST MEX/Y TUTOINAASIMHA TTIOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHHUKOB.

= OnepupoBaTh TOHATUSMU: CHMMETPHUSI B TPOCTPAHCTBE; ILEHTP, OCb U IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPHI.

= 3BIICKATD, peoOpa3oBEIBATh " UHTEPIIPETHPOBATH UHPOPMAITHTO 0
MPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (hUTypax, MPEICTABICHHYI0O Ha 4YepTekax W
pPHUCYHKaX.

» [I[pyBOAMTE TIpEMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAC M IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPHH B HICKYCCTBE.

» [[puMeHsITh mMONy4YeHHBbIE 3HAHUS HA TNPAKTHKE, pellaTh MNpaKTUYeCKHe 3aaud,
CBSI3aHHBIE C HAXOXKJICHHEM I€OMETPHUECKHUX BEITMUUH.

= OnepupoBaTh  MOHSATUSMU: WIMHIpPWYECKass  TMOBEPXHOCTh,  OOpasyromue
[WIMHIPHYECKON IMOBEPXHOCTH, IWIHHJP; KOHUYECKAash TOBEPXHOCTh, 0Opa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepryecKas OBEPXHOCTb.

= PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

» OOBSACHATH CIIOCOOBI MOTYYEHUS TEJT BPAIICHHUS.

= KinaccudummpoBats B3auMHOE pacIiosioKeHHe CPephl U TNIOCKOCTH.

= OniepupoBaTh MOHATUSAMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA,
[IApOBOI CJIOH, OCHOBAHHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOI CEKTOP.

= Beraucnsate 00bEMBI U TUIOIAIM TTOBEPXHOCTEH TeJ BpPAIICHUS, TEOMETPUUSCKUX TEN C
npuMeHeHueM popmyi.

= OriepupoBaTh MOHSATUSAMHU: MHOTOTPAaHHUK, BIUCAHHBIN B c(hepy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHHK HJTH TEJIO BPAIICHHS.

= BEIUHCIIATE COOTHONICHUSI MEKIY TUIOIMIAISIMHA MTOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX
TEJL

= 300paxkaTh u3ydaemble GUTYpHI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

= BBIMONHATE (BBIHOCHBIE) MIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHUJ| CBEPXY, COOKY, CHH3Y; CTPOUTH CCUCHUS TEJI BPAIIICHUS.

= OrrepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

= BBITIONTHATE  ACHCTBHS CIIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB W YMHOXCHHS
BEKTOpa Ha YHCII0, OOBSICHITh, KAKUMHU CBOMCTBAMH OHHU 00JIAIAfOT.

= [IprMeHsATh TPaBHUIIO NIApaIUICIICTUITC .

= OniepupoBaTh MOHATUSAMH: JEKAPTOBHI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOJd MEXIy BEKTOpamH,
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CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB, KOJJIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI.

» Haxomute cymMMy BEKTOpPOB M IPOM3BEICHHME BEKTOpPAa HA YHCIO, YIOI MEXIY
BEKTOPAaMH,  CKaJSIPHOE  IPOM3BEICHHE,  paCKIaiplBaTh  BEKTOp IO  JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

= 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

s Pemate  mpocreiiline reoOMETpUYECKME  3aJ4a4d  HAa  IIPUMEHEHUE  BEKTOPHO-
KOOPJMHATHOI'O METO/A.

» [[ppBOIMTE TpHMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE M IKU3HH,
pacro3HaBaTh POSBICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

» [[puMeHATs TONydeHHBIE 3HAHUS HA MPAKTHKE; peniaTh IPaKTUYECKHE 3a7adH,
CBSA3aHHBIE C HAXOXKICHUEM F€OMETPUYECKHUX BEIUUYMUH.

P 7

» UuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

» OnepupoBaTh MNOHATUSAMM: CpelHEe apuUpMeTHdeckoe, MeauaHa, HaubobIlee,
HaMMEHbIIIee 3HAaUCHUE, pa3Max MacCHUBa YMCIIOBBIX TaHHBIX.

« OnepupoBarth TMOHATHUSMHU: CIYYaHHBIM DKCIIEPUMEHT (OIBIT) W CIy4allHOE COOBITHE,
JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM MCXOMA) CIIy4aifHOTO OMbITa; HAXOAUTh
BEPOSTHOCTH B OIBITAX C PABHOBO3MOXHBIMH CIYyYalHBIMH COOBITHUSIMH, HAXOAUTh H
CpaBHUBATb BEPOATHOCTH COOBITUN B M3yUYEHHBIX CIy4ailHbIX SKCIIEPUMEHTAX.

» Haxogute u ¢opmynupoBath coOBITHS: TepecedeHue M OOBEIMHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHBOIIOI0KHOE TAHHOMY COOBITHIO; IIOJIb30BATHCS JUArpaMMaMu
Dlinepa u GopMyJIoi CI0KEHUS BEPOSATHOCTEN IIPU PEILICHUH 3a/1au.

» OnepupoBaTh MOHATUSMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCUMBbIE COOBITHS; HAXOIUTh
BEPOSATHOCTH C TIOMOIIIbIO MPAaBUJIa YMHOKEHUS, C IIOMOILBIO JIEpEBa CIy4ailHOrO OIbITA.

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

» OmnepupoBaTh MOHATUSMU: UCTBITAHUE, HE3aBUCUMBIC WCIBITAHUSA, CEPHUs HCIIBITAHUH,
ycliex U HeyJjaua; HaXoJIUTh BEPOSATHOCTU COOBITHI B CepUU HE3aBUCUMBIX UCHBITAHUHN 10
IIEPBOI0O yCIIeXa; HAXOAUTh BEPOATHOCTHU COOBITHI B ceprH UCTIbITAHUNA bepHysuin.

» OnepupoBaTh NOHATHAMM: CilydaiHas BeJIMYMHA, pACIpeesieHue BEpPOSITHOCTEH,
quarpamMma pacupeeeHusl.

» CpaBHUBaTh BEPOATHOCTH 3HAUYEHUI CIydailHON BENMYMHBI 110 PACHpPEACICHUIO UIIH C
HOMOIIbIO TUArPaMM.

» OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OKUAAHUS; MPHUBOAUTH IMPUMEPHI, Kak
OPUMEHSAETCS  MaTeMaTHYeCKOe  OXXKHUJAHUE  CIIydallHOM  BeJIMYMHBI  HAaXOJUTh
MaTeMaTHYECKOE O’KUAAHUE 110 JAaHHOMY pacIpeelICHUIO.

« MMeTs npencraBiieHue 0 3aKOHE OOJIBIINX YUCEI.

» VMeTh npescTaBieHne 0 HOpMaJIbHOM paclpeieIeHUN.
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2. CTpyKTYypa M coaepkaHue yueOHOro npeamera

2.1. O0bem JUCHMILIMHBI U BUABI Y4e0HO padoThI

Buj yueOHoii padoThl Obvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOT0 peaMeTa 180
O0s13aTesIbHAs Ay IMTOPHAS HATPY3Ka 162
B T.Y.

OcHoBHOE conepxxaHue 130
BT. U..

TEOpEeTUIECKoe 00yueHue 82
IIPaKTUYECKHUE 3aHATUSA 46
Koncynpranun 2
IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COJleP:KaHMe (CoaepKaHue 1
NMPHUKJIATHOT0 MOIYJIs1)

BT. U..

TEOPETHUECKOE 00yUueHue 10
MPaKTUYECKHE 3aHATUSA 22
IIpome:xxyTouHast arTecTanus (IK3aMeH) 18
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2.2. TemaTu4ecKuil IJIAH U CO/IeP:KaHMe Y4eOHOT 0 MpeaMeTa

Conep:xanue y4eOHOro MarepuaJia (OCHOBHOE H IPO(deccuoHaIbLHO-

HaumeHoBaHue pa3iesioB u . | O0bemM dopMuUpyemMble
Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIATHON 4ACOB KOMITETCH I
MOAYJIb (IPY HAJIMYMH)
1 2 3 4
OcHnosnoe cooepicanue
Pasnea 1. [loBTOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 10
Tema 1.1 Coneprxanue yueOHOro MaTepuasa
Ilens m 3amaum Marematukd | L{enb u 3a1aun MaTeMaTHUKU TP OCBOCHUH CIICITUAILHOCTH.
npu ocBocHMHU | ba3oBple 3HaHMA W YMEHHA IO MaTeMaTHKe B NPOPECCHOHATHLHOH U B
CHELMAIBHOCTA. YHcaa W | MOBCEIHEBHOM JACATCIILHOCTH.
BBIUYHCIICHUSI JleiictBust HaA  TOJOXKUTEJIBHBIMM W OTPULATENIBHBIMU  YMCIAMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.
JleiicTBus co creneHs My, GOPMYITBl COKPAIICHHOTO YMHOXKECHHUS
KoM6unmnpoBanHoe 3anstue 2
Tema 1.2 Coneprxanue yueOHOro MaTepuasa
IIpouenTHsle  BblYMcHeHHS. | [IpocThle  TPOICHTHI, pa3HbIE CIOCOOBI HMX  BBIYUCICHUA. JIMHEHHBIE, JIP 1-8, MP 1-9, I1P
YpaBHEHUS U HEPABEHCTBA KBaJIpaTHbIE, TPOOHO-TMHEHHbBIC YPAaBHEHHS U HEPABCHCTBA 1-5
[IpakTrueckoe 3aHsITHE 2
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepoicanue (cooeporcanue
[IpoLieHTHBIE BBIYMCIIEHUS B | HPUKIAOHO20 MOOYIA)
npodeccHoHaNbHBIX 3a1a4ax | [IpocTbie ¥ CIOXHBIE  MPOIEHTHl.  [IpOIIEHTHBIE  BBIYHMCICHHS B
npogeccuoHaIbHbIX 3a7adax
[IpakTyeckoe 3aHATHE 4
Tema 1.4 Copneprkanne y4eOHOro MaTepuasa
Pemrenne 3amay. Bxoxwnoii | Beruncnenuss u npeoOpa3oBaHus. YpaBHEHUST M HepaBeHCTBA. ['eomeTpus Ha
KOHTPOJIb IJIOCKOCTH
KonTponbHas padbota 2
24

Paznen 2 [lpsiMble u IJI0CKOCTH B pocTpaHcTBe. KoopauHATHI M BEKTOPHI B MPOCTPAHCTBE

Tema 2.1. OCHOBHBIE TTOHIATHUSI
CTEPEOMETPHHU.

Copneprkanne y4eOHOro MaTepurana

IIpenmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKA, TpsIMasi, TJIOCKOCTB,

JIP 1-8, MP 1-9, ITP
6
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Pacronoxxenne mpsAMBIX U
IUIOCKOCTEH

npoctpancTBo). OcHOBHBIE akcuoMbl cTepeomerpuu. Ilepecekaromruecs,
napajyieJIbHble W CKPEIIMBAIOUIMECS MpsSMbIE. YTOI MEXAY MNpSIMbIMH B
npoctpaHcTBe. [lepneHaukyasapHOCTh NpsMbIX. OCHOBHBIE NMPOCTPAHCTBEHHBIC

burypsl

KomOunnpoBanHoe 3aHsaTHE

Tema 2.2. IlapannenbHOCTh
NPSAMBIX, IpsAMOI u
IJIOCKOCTH, IJIOCKOCTEN

CopepxaHue yaeOHOTO MaTepuana

[TapannensHble IpsiMast ¥ TI0cKOCTh. Onpenenenne. [Ipuznak. CBolcTBa.
[Tapannensuble mnockoctu. Onpenenenue. [Ipuznak. ColicTsa.

Terpasap u ero snemenTthl. [lapannenenunen um ero snemMeHTbl. (CBoOMCTBa
IIPOTUBOIIOJIOKHBIX TI'paHe M JauaroHaned napaenenunena. Iloctpoenue
OCHOBHBIX C€YEHUN

KoMOunmMpoBanHoOe 3aHATHE

IIpakTyeckoe 3aHATHE

Tema 2.3.
[TepieHAMKYASIPHOCTH
MPSAMBIX, IPSIMOH U
IUIOCKOCTH, IIJIOCKOCTEH

CopepxaHne yaeOHOTO MaTepuaa

[TepnenpukynsapHele npsMble. [lapannensHble NpsMble, NEPIEHAUKYIISIPHBIE K
II0CKOCTH. [Ipu3HAK NEepHeHAMKYISIPHOCTH IPSIMOU U IIIIOCKOCTH

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 2.4. Ilepnenaukynsp u
HakJoHHasA. Teopema o0 Tpex
MepIEeHIUKYIIIpax

Coneprkanne ydeOHOr0o MaTepuana

[lepnienaukynsap ¥ HakiOHHas. Teopema O Tpex NEPHEHAMKYJIApax. YTOI
MEXy NPSIMOM U INIOCKOCTBIO.

VYrois Mexay MI0CKOCTAMU. [lepnenauKyIsipHbIe IUIOCKOCTH.

PaccTostHus B mpOCTpaHCTBE

KomOunupoBanHoe 3aHsaTne

[IpakTrueckoe 3aHsTHE

Tema 2.5. KoopaunHatel u
BEKTOPBHI B IPOCTPAHCTBE

CopepxaHne yaeOHOTo MaTepuana

JekapToBbl KOOpAUHATHI B MpocTpaHcTBE. BekTophl B mpocTpancTBe. ClioxkeHue
U BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BeKkTopa Ha uucio. CkaiaspHoe
npou3BeieHne BEKTOpoB. [IpocTelinve 3aqaun B KOOpAMHATAX

KoMOunmMpoBanHoOe 3aHsATHE

[IpakTuyeckoe 3aHATHE

Tema  2.6. Ilpamble wu
IUIOCKOCTH B TNPaKTHUYECKUX
3ajadax

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue
RPUKTIAOHO20 MOOY:)

B3anMHOe pacnionokeHne npsiMeIX B pocTpaHcTse. [lapamienbHOCTh NpsAMOn U
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IJIOCKOCTH, MapaJyIeIbHOCTh IIOCKOCTEH, MEPHEHAUKYISPHOCTD IIJIOCKOCTEM.
PacnionoskeHne mpsMBIX W TUIOCKOCTEH B OKpyKawlleM Mupe (mpupoe,
apXUTEKType, TEXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4

KombunnpoBanHoe 3anstue 2
[IpakTryeckoe 3aHsTHE 2
Tema 2.7 Pemenue 3anau. | CopepikaHue yueOHOTO MaTepuania
[Tpsimble U IUIOCKOCTH, | PacmionoxeHue npsMbIX U IIIOCKOCTEH B mpocTpaHcTBe. [leprnenauKynsapHoCTs U
KOOpAMHATEI M BEKTOPHl B | MapalIeIbHOCTh NPAMBIX M IUIOCKOCTEH. JlekapToBBI KOOpAMHATHI B
IIPOCTPAHCTBE npoctpaHcTBe. BekTopsl B npoctpaHcTBe. Cll0)K€HUE U BBIYUTAHUE BEKTOPOB.
YMHOkEHUE BeKTOpa Ha ynciio. KoopauHaTel BEKTOpa
Kombunuposannoe 3anamue
KontponbHas padota 2
Paznea 3. OcnoBbl Tpuronomerpun. Tpuronomerpudeckue GyHKuuu 16
Tema 3.1 CopepxaHue yueOHOTo MaTepuana
Tpuronomerpuyeckue Paguannas wmepa yrma. [loBopoT TOYKM BOKpPYr Hauyaida KOOpPJIMHAT.
byHKIIU IPOU3BOILHOrO | OmpesesieHne CHHYycCa, KOCHHYCAa, TAHI'€HCAa W KOTaHIeHCa. 3HAKU CHUHYCA,
yria, yucia KOCHMHYCa, TaHI€HCa M KOTAHI€HCa II0 YETBEPTSIM. 3aBUCHUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJHOT'0 ¥ TOT'O € yria
KoMmOuHupoBaHHOE 3aHATHE 2
Tema 3.2 OcnoBuble | Conepxanue yueOHOro MaTepuaa
TPUTOHOMETPHUUYECKHUE Tpuronomerpuyeckue TOXK/ECTBA. IIpeobpazoBanus IIPOCTEHINX
TOXECTBA TPUTOHOMETPUUYECKUX BbIpakeHU. CHHYC, KOCHUHYC, TaHI€HC U KOTaHI'€HC JIP 1-8, MP 1-9, ITP
YIJIOB 0L M - O 2
KomOunnpoBanHoe 3aHsTHe 2
Tewma 3.3 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6nacTb onpenenaeHus U MHOKECTBO 3HAUYEHUH TPUTOHOMETPUUYECKUX (DYHKIIMH.
¢yHkuuu, uX cBoicTBa M | YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPHUYCCKUX  (YHKIIHH.
rpaduku CgoiicTtBa u rpaduxu GyHKIHUHA Y = COS X, Y = sin X, y = tg X, y = ctg x. Cxxarue u
pacTsikeHue rpapuKOB TPUTOHOMETPUYECKUX (PYHKIUH.
IIpeoOpazoBanne rpadMKOB TPUTOHOMETPUICCKUX (HYHKIIUN
KoMOunmpoBanHoe 3aHsTue 2
Tema 3.4 O6parnbie | Conepxanue yueOHOTO MaTepHaia
TPUTOHOMETPUYECKHE O6patHble TpuronoMerpuyeckue GyHkuu. Mx cBoiicta u rpaduku.
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byHKIHHA KoMOnHMpOBaHHOE 3aHATHE 2
Tema 3.5 CopepxaHue yaeOHOTo MaTepuana
TpuroHomeTpudecKue VYpaBHeHUE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

PemieHne TPUrOHOMETPUYECKUX YPAaBHEHWM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJAIIMECS K KBaJApaTHbIM., pelIacMble
Pa3oKEHUEM Ha MHOYKUTEIIHN, OJJHOPOIHBIE.

[IpocTeiimme TPUroHOMETPUIECKNE HEPABEHCTBA

KoMOunmpoBanHoe 3aHsTHE

HpaKTI/ILIeCKOG 3aHATHUC

Tema 3.6 Pemenune 3amau.

OcHOBBI TPUTOHOMETPUHU.
Tpuronomerpuueckue
byHKIMHA

CopepxaHne yaeOHOTO MaTepuana

Pemmenue
YHUCIIE C

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHHUIA.
TPUTOHOMETPUYECKUX  ypaBHEHUH W  HEPAaBEHCTB, B TOM
WCITOJIb30BAaHUEM CBOWMCTB (DYHKITUI

KomMbunnpoBaHnHoe 3aHdTHE.

KonTponbHas pabota 2
Paznea 4. IlpounsBoanas u nepsoodpasHasi pyHKumuu 34
Tema 4.1 [Tonsitue | Conepxanue yueOHOTO MaTepHalia
npousBogHon. Dopmyinsl H | [Ipupamenue aprymenrta. llpupamenue ¢yHKuu. 3amadd, OPUBOASIIKE K
npaBuia MOHSATHIO TPOW3BOAHON. OmpeneneHne NPOU3BOAHON. AJTOPHUTM OTBICKAaHUS
nuddepeHIpoBaHUS npousBogHoN. Dopmysl guddepennuupopanus. [Ipasuna quddepennnpoBanus
KoMOuHupOoBaHHOE 3aHATHE 4
[IpakTuyeckoe 3aHsTHE 2
Tema 4.2 TIlomstue o | ComeprkaHue yueOHOTO MaTepuasia P 1-8. MP 1.9. IIP
> > > =0 =7
HMerepI’IBHOCTH bynxumm. [Tonstue HempepbiBHOM (yHkuuu. CBoiicTBa HempepblBHON GyHKINH. CBS3b 4
CTOML MHTCPBAJIOB MEXIy HENPEephIBHOCTBIO W IUG(GEPeHINPYEMOCThI0 (YHKIIMA B TOYKE.
AJNTOpPUTM pellIeHUS] HEPABEHCTB METOJIOM UHTEPBAJIOB
KoMOnHMpOBaHHOE 3aHATHE 2
Tema 4.3 CopepxaHne yaeOHOT0 MaTepuaa
I'eomeTpuyeckuit u | ['eomeTpruyeckuii CMBICI MPOU3BOAHON (YHKIMHM — YIVIOBOM KO3(hGUIUEHT
¢busnueckuit CMBICII | KacaTeJIbHOU K TpaduKy (QYHKIMHU B TOUKE. Y paBHEHUE KacaTeIbHON K rpaduky
MIPOU3BOTHON GbyHKIIMM. ANTOPUTM COCTaBJICHHsI ypaBHEHHUS KacaTeabHOW K Tpaduky

bynkunn y=f(x)
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Komb6unupoBanHoe 3anstue

Tema 4.4 MOHOTOHHOCTH
¢bysakun. Touku SKCTpeMyMa

CopepxaHue yueOHOTo MaTepuana

Bo3spactanue u yObiBaHHe (QYHKIMHM, COOTBETCTBHE BO3pACTaHMs U YOBIBAaHUS
GyHKIMM 3HAKY TMPOM3BOAHOM. 3a7aud HA MAaKCUMyM W MHUHUMYM. AJITOPUTM
uccienoBanus QYHKIIMH U IOCTPOCHUS ee rpaduKa ¢ TOMOIIBIO MPOU3BOIHOM

KoMOuHUpOBaHHOE 3aHATHE

Tema 4.5 HccuaenoBanue
GyHKIMH W TIOCTPOCHHE
rpauKoB

Coneprkanre yaeOHOro MaTepuana

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC Fpa(bI/IKOB

KombOunnpoBanHoe 3aHATHE

[IpakTyeckoe 3aHATHE

Tema 4.6 HawuGombsiee u
HaVMEHbIIIEE 3HAYEHUS

byHKIIUN

Copepxanne yaeOHOT0 MaTepuana

Haxoxnenve HanOoNbIIer0 ¥ HAMMEHBINEro 3HAYCHWH (YHKIIMHA, MOCTPOCHHE
rpaduKOB ¢ UCTIOJIB30BaHUEM amapaTa MaTeMaTHIECKOTO aHaJIH3a

KOM6I/IHI/IpOBaHHOG 3aHATHUC

[IpakTrueckoe 3aHsATHE

Tema 4.7  Haxoxnenue
ONTUMAJIBHOTO pE3yJibTaTa ¢
IIOMOIIBI0  TIPOU3BOJHON B
IIPAKTUYECKUX 3a7adax

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepoicanue
RPUKTIAOHO20 MOOY]51)

Haunwmenbiiee n Hanbosbiee 3Ha4eHne PyHKINUN

KoMOunmnpoBanHoe 3aHstue

IIpakTHyeckoe 3aHATHE

Tema 4.8 IlepBooOpa3Has
GbyHKITIH. [TpaBuna
HAXO0XJICHUS MTEPBOOOPA3HBIX

Conepikanue yqaeOHOro MaTepuaia

O3HakoMJIEHHE C MOHATHEM MHTErpaia u rnepBooOpasHoit ais GyHKuun y=f(x).
Pemenne 3amauy Ha CBs3b MEPBOOOPA3HON M €€ TMPOU3BOIHOM, BBHIYUCICHHE
nepBooOpazHoil Ans naHHOM (yHKuuH. TaGnuua (GopMmyn A HaxOXKIAESHHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCIEHUS IEPBOOOPa3HON

KOM6I/IHI/IpOBaHHOC 3aHATHUC

IIpakTyeckoe 3aHATHE

Tema 4.9 [Tnomane
KPUBOJIMHEMHOW  Tparenuu.
®opmyna Herotona -
JleliOHMnIIa

CopepxaHre yaeOHOTO MaTepuana

3ara4y, IPUBOASAIINE K MOHATHIO ONPEIEICHHOIO MHTErpajga — O BBIYMCICHUHU
IUIOIAAU KPUBOJIMHENHOW Tpaneuuu. I[loHATHE oONpenes€éHHoro HHTErpania.
['eomerpuuecknii n GU3MUECKU CMBICT oOlpeaeseHHoro uHrerpana. ®opmyna
Hetorona — JleliOauma.

Penienne 3ajauy Ha INpUMEHEHHE MHTErpaya Juisl BBIYMCICHHUS (PU3HUECKUX
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BCJIIMYHH U nnomaz[eﬁ

KoM6unmnpoBanHoe 3anstue 2
[IpakTuueckoe 3anaTue 2

Tema 4.10 Pemenue 3anau. | CopepikaHue yueOHOTO MaTrepuana

[TpousBogHas u | ®opmynsl u mnpaBuia auddepenimpoBanus. HccnegoBanue (yHKIUN C

nepBooOpasHas GyHKIUU. MOMOIIIbIO IPOU3BOAHON. Hanbomnbliee 1 HauMeHbIee 3HaAYCHUS (PYHKIIHH.
Brraucnenue neppoodpasznoii. [Ipumenenune neppooopa3Hoit
KoMOunmpoBanHoe 3aHsTHe
KoHTtponbHas pabota 2

Pa3zpnen 5. MHOrorpaHHMKHM M TeJla BpalleHHs 26

Tema 5.1 [Tpusma, | Coneprkanue yueOHOro MaTepuasa

napajiesienune], Ky0, | [Ipu3ma (HakiIOHHAs, MpsMas, NpaBHiIbHAs) U e€ 31eMeHThl. [lapamtenenumnen.

NpaMua U UX CEYEHUs CsoiicTBa npsiMoyroasHoro napamuienenunena. Ky6. [Tupamuna u e€ sneMeHTsI.
[IpaBunbHAs nupamMuaa
KomOunnpoBanHoe 3anstue 4

Tema 5.2 [TpaBunbhble | ConepxaHue yaeOHOro MaTepHrasa

MHOTOTPaHHUKHU B KU3HU [Inomans  moBepxHOCTH  MHOrorpaHHukoB. Ilpocreifiine  komOuHaUU
MHOTOT'paHHHMKOB. BBIUUCIIEHHE 3JIEMEHTOB NPOCTPaHCTBEHHBIX (uryp (péodpa,
JuaroHanu, yrisl). [IpaBusibHble MHOTOTpaHHUKH
KOMOMHMPOBAHHOE 3aHSTHE 2 JIP 1-8, MP 1-9, ITP

Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (codeporcanue 6

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

CEUCHMS Hunuuap, xonyc, cpepa u map. OCHOBHbIE CBOMCTBa HPSIMOro0 KpyroBOI'O
LWINHApPA, MPSAMOro KpYroBoro KoHyca. M3o0paikeHue Tesl BpalleHUs Ha
wiockoctu. IlpencraBnenne o006 yceu€HHoM koHyce. CeueHHMsl KOHYyca
(mapanenbHOE OCHOBAHMIO U ITPOXOJAIIEE Uepe3 BEPILINHY), CEUECHUS HUIMHpA
(mapajuienbHO M NEpHIEHIUKYIIAPHO OCH), CeYeHUsAX 1apa. Pa3BépTka muimHapa
U KOHYycCa
KoM6unmnpoBanHoe 3anstue 2
[IpakTuueckoe 3anarue 4

Tema 5.4 O0bEMBI U IUIOIIAIHA

CopepxaHne yaeOHOT0 MaTepuaa
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MOBEPXHOCTEH Tl

O0bem mpsiMoyrosibHOro mnapamwienenumnena. Oobem ky6a. OOBEMBbI TpSIMOH
NpU3MBbI U ITHHIpa. OO0beMbl TUpaMUIbl U KoHyca. O0beM 1mapa

KomOunnpoBanHoe 3aHsaTHE 4
Tema 5.5 IIpumepsl | Ilpogheccuonansvno-opuenmuposannoe cooepiicanue (codepacanue
CUMMETpHUH B ipodeccun RPUKTAOHO20 MOOYA)
[TonsiTe 0 cUMMETPHUH B IPOCTPAHCTBE (LIEHTpaIbHAas, OCEBasi, 3ePKaIbHAs).
O06001ieHne TpeCTaBICHUN O MPAaBHIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyoO,
OKTadJIp, OJEKa’Ap, UKOCAIIP).
[Tpumeps! cumMmeTpuii B mpodeccun
KoMOnHMpOBaHHOE 3aHATHE 2
[TpakTrueckoe 3aHsATHE 2
Tema 5.6 Pemenue 3anau. | ComeprkaHue yueOHOTo Marepuania
MHororpanHuk ¥ TeNa | OGpeMsl U IJTONIAAN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPallCHUS
BparcHus KomOuHMpoBaHHOE 3aHATHE
[IpakTrueckoe 3aHsTHE
KontponbHas padota 2
Paznea 6. Crenenn u kopuu. CTeneHHasi, nokazarejbHas u Jjorapupmuyeckasi pyHkuuu 34
Tema 6.1 Crenennas | Conepkanue ydeOHOro MaTeprasa
GyHkus, ce CBOMCTBA. | [TomusTue KOpHS N-OM CTENEHH W3 JACHUCTBUTENBHOTO yucia. OyHKIMH § = Vx
IIpeobpa3zoBaHue BBIPaXCHHIT | yx cBoiicTa M rpadukn. CBoiicTBa KOpHs n-oii cremeHn. IIpeoGpasoBaHue
C KOPHAMH N-OH CTCIICHH VPPALMOHAIBHBIX BBIPAXKECHUI
KomOunmnpoBanHoe 3anstue 2
Tema 6.2 Coiicta crenenu ¢ | ComepxaHue yueOHOTO MaTepHaia
paroHaTbHBIM u | IloHsTHE CTENEeHW ¢ palMOHANbHBIM Moka3aTeneM. CTenmeHHble (YHKIMH, UX JIP 1-8, MP 1-9, TIP
JIEHCTBUTEIIHBIM CBOWCTBA U TpapuKu 1-2
MTOKa3aTeNIsIMU KombunmnpoBanHoe 3anatue 4
Tema 6.3 Pemenune | Conepxanue yueOGHOTO MaTepHaia
UPPaAlMOHATBHBIX YPAaBHEHUH | PaBHOCHIBHOCTH MPPALMOHAIBHBIX YpaBHEHUN. MeTobI X pelieHus
KoMOuHupoBaHHOE 3aHATHE 2

Tema 6.4 IlokazarenbHas
byHKIMSI, €e  CBOICTBa.
Iloka3aTenbHbIE YypaBHEHMS U

CopepxaHne yaeOHOTO MaTepuaa

Crenenb ¢ TPOU3BOJBHBIM JICUCTBUTENBHBIM MOKa3ateneMm. OrmpeneieHue
MOKa3aTeIbHOW (YHKIIMM HM €€ CBOWMCTBA. 3HAKOMCTBO C MPUMEHEHUEM
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HCPaBCHCTBA

nokasatenbHON (yHKuuu. PemieHne moka3aTeNbHBIX YpPaBHEHHH METOIOM
YpaBHUBaHMs  IOKa3aTelled, METOJOM BBEIEHUS HOBOM  NEPEMEHHO,
dyHKIMOHANBHO-TpaduIecKM MeTOZOM. Penenne nokasarenpbHbIX HEpaBEHCTB

KombunnpoBanHoe 3anstue 4
[IpakTryeckoe 3aHsTHE 4
Tema 6.5 Jlorapudm umcna. | Copepikanue yueOHOTO MaTrepuana
Cgoiicta JiorapudgmoB Jlorapudwm uucna. Corictsa jorapudmoB. Omneparys JorapuGMUPOBAHUS
KomOununpoBanHoe 3aHstue 2
[IpakTuueckoe 3aHaTue 4
Tema 6.6 Jlorapudpmuueckas | Comepxanue yueOHOTO MaTepHaia
¢yskuus, ee  cBoiicTBa. | Jlorapupmudeckass ¢GyHKuus W ee cBoiictBa. I[loHsTHe orapudMUUECKOro
Jlorapudmuueckue ypaBHeHus. Onepanuss NOTEHIMPOBAHMSA. TpH OCHOBHBIX METOJA PEIICHHS
YpaBHEHUs1, HEPABEHCTBA JOTapU(PMHUUECKUX  ypaBHEHHWH:  (QyHKIMOHAIbHO-rpaUUYecKuld,  METoJ]
MOTCHITUPOBAHMS, METOJ] BBEICHUS HOBOW miepeMeHHOW. Jlorapudpmuueckue
HEPABEHCTBA
KoMOnHMpOBaHHOE 3aHATHE 6
Tema 6.7 Jlorapudmsl B | Ilpogheccuonanvno-opuenmuposanmoe cooepoicanue (cooeporcanue
MIPUPOJIE U TEXHUKE HPUKTIAOHO20 MOOY:)
[Ipumenenne norapudma. Jlorapupmuueckas chnupaip B mpupoae. Ee
MaTEMaTHYECKHUE CBOMCTBA
[IpakTryeckoe 3aHsTHE 4
Tema 6.8 Pemenue 3anau. | CopepikaHue yueOHOTO Marepuana
Crenennas, nokasarenpHas u | CTeneHHas, moka3aTenbHas u jorapudmudeckas GyHkiun. Perenne ypaBHeHMi
norapupmuueckas QyHkuuH | KoMOMHMPOBAHHOE 3aHATHE
KonTtposnbHas pabota 2
Paspea 7. DiieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH 16
Tema 7.1 Coo6nitue, | Comepxanue yueOHOTO MaTepHaia
BEPOSATHOCTD coObITHA. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMbI
CnoxxeHue W yMHOXCHHE | COOBITHH. YCJIOBHas BEpPOSTHOCTh. 3aBUCHUMBIC W HE3aBUCHUMBIC COOBITHS. JIP 1-8, MP 1-9, TP
BEPOSITHOCTEN TeopeMbl 0 BEpOSATHOCTH NMPOU3BEICHHS COOBITUI 7
KoMOnHMpOBaHHOE 3aHATHE 4

Tema 7.2 BeposTHOCTh B
npodeccHoHaIbHBIX 3aauax

Ilpogheccuonanvno-opuenmuposannoe
HPUKTIAOHO20 MOOY]51)

cooeprcanue (cooepocanue

OTHOCHUTENbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTUUECKOE
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onpejiesnieHue BeposaTHOCTH. OlLieHKa BEPOSITHOCTU COOBITHS
KomMbunmnpoBanHoe 3anstue 2
[IpakTryeckoe 3aHsTHE 4
Tema 7.3 HMuckpetnas | Conepkanue yueOHOTO MaTepuaia
CllydaliHas BEJIMYMHA, 3aKOH | Buapl cinydaiineix BenuuuH. OnpeselieHue TUCKPETHON CIyYalHOM BEJTMYUHBI.
ee pacrpeneneHus 3aKOH pacHpelesieHuss TUCKPETHOM Ciy4yailHOM BenuuuHbl. Ee uucioBble
XapaKTEPUCTUKH
KomOununpoBanHoe 3aHstue 2
Tema 7.4 3agaun | ConeprkaHue yueOHOro MaTepuaa
MaTEMaTUYECKOM cTaTUCTUKU. | [TlepBuuHas oOpaboTKa CTATHCTUYECKHUX NAaHHBIX. UWCIIOBBIE XapaKTEPUCTUKU
(cpennee apudmernyeckoe, MeAMaHa, pasMmax, aucnepcusi). Pabora ¢
Tabiuiamu, rpagukaMu, 1uarpaMMaMu
KoMOunmpoBanHoOe 3aHsATHE 2
Tema 7.5 Dnementsl Teopuu | Bunsl  coObiTHHl, BeposATHOCTh  cOObITHHA. CilOXEeHHE U YMHOXCHHE
BEPOATHOCTEMN U | BeposiTHOCTEW. JIMCKpeTHas ciiydaliHash BEJIMYMHA, 3aKOH €€ pPAaCHpeAciICHUs.
MaTeMaTUYeCKOM CTaTUCTUKU | 3aJlaud MaTeMaTHYECKOM CTATUCTHKH.
KontponbHas padota 2
KoHncyabTanuu 2
IIpomexyTouHasi arrecranusi (JK3aMeH) 18
Bcero: \ 162

Hcnonp3oBaHne aKTUBHBIX U MHTEPAKTUBHBIX (POpM MpoBeeHHUs 3aHITUI. B Lensx peanuzanny KOMIETEHTHOCTHOTO MOAX0Aa, sl POPMUPOBAHUS
U Pa3BUTHS OOIMIMX U MPO(ECCHOHATLHBIX KOMIIETCHIMN OOYYaIOMMXCs, B MPOIECcCe M3YYCHUS AUCIUIUIMHBI HCIIONIB3YIOTCS CIEAYIOIINE aKTUBHBIC U
MHTEPaKTUBHbIE ()OPMBI MTPOBENICHUS 3aHATHIA: pa300p KOHKPETHBIX CUTYallMi, IPYMIOBbIE JUCKYCCUH, TBOPUECKHE 3aJaHus, JeKIusi-0ecena, JeKIus —
Mpe3eHTaINs, TPOOIEMHAs JIEKIUS, METO PaObOThI B MaJIbIX TPYIIIaX, METO]] IPOEKTOB.
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Ilpumepnovie memul pehepamos (00K1a008), UCC1€0068aMeENbCKUX NPOEKNLOE

A.H. KomMoropoB — pa3HOCTOPOHHSIS TUYHOCTh XX B.
A.H. Kpsi0B - "akanemuk kopabiaectpoeHus".

Apxume[ - BeTU4alinuil IpeBHErpeUueCcKUil MaTeMaTUK, (UK U HHKEHEP.

ApXHUTEKTypa U MaTeMaTHKa.

BekTopHoe 3a/1aHne NPSAMBIX U IITIOCKOCTEN B IPOCTPAHCTBE.
Benukue KeHIIUHBI-MaTEMaTUKH

Benukue 3amaun marematuku. KBagpaTtypa kpyra

Benukue maTeMaTUK IpEBHOCTU

Bxunan poccuiickux maTeMaTukoB, (U3UKOB U MexaHUKoB B [ToOeny Hax ['epmanueil B

Benukoit OteuecTBeHHOM BOWHE.

['eomeTpus B apXUTEKType APEBHEPYCCKOIO 304ECTBA.
['eomeTpus B )KUBOIHUCH.

['eomeTpus B )KUBOIUCH, CKYJIBIITYPE U apPXUTEKTYpE.
I'padmyeckoe pemieHne ypaBHEHUN U HEPABEHCTB.
Erunerckue nupamust - COBEPIICHCTBO (POPMBI.
WccnenoBanue ypaBHEHH U HEPABEHCTB C MapaMETPOM.
Konnueckue cedueHust u X IpUMEHEHUE B TEXHUKE.
Jlerenaa 3BE31HOTO HEOA 1 MaTeMaTHKA.

Maremaruka J[peBHero BocToka.

MareMartuka B apXUTEKTYpe U )KUBOIHCH.
MaremaTurka B HCKYCCTBE.

MareMatuka B My3bIKE.

MaremMartrka B IOCJIOBULIAX U IIOTOBOPKaX.
MaremaTuka B Ipupoze.

MaremMatrka B CHOPTE U MY3BbIKE.

Marematuka B pusuke

HemnpepsiBHBIC 1pO0H.

[IpaBunbHbBIE ¥ NOTYNPABUIbHBIE MHOTOIPAHHUKHU.
[Tonsitne nuddepennmana u ero MPUIOKEHUS.

HpI/IMeHeHI/Ie CJIOXHBIX TPOLUCHTOB B J3KOHOMHYCCKHUX pacuCTax.

IIPOEKTUPOBAHUE.

CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHKE.
Crno)xeHre rapMOHHYECKUX KOJICOaHUH.

Cxembl IOBTOPHBIX UCIIBITAHUNA BepHyin.
TpancuenaenTHasa kpuas. Crnivpaiib Apxumesna.

[TapamensHoe
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3. YcioBus peaju3anuu NporpaMmbl y4eOHOro nmpeamera

YueOHO-MeTOoANYECKOE W MATEPHATBHO-TEXHHYECKOe olecredyeHHe IMPOrpaMMbl
yueOHOro npeamera Marematuka

OcBoenue mnporpaMMmbl ydyeOHOro mnpeamera MaTemaThka HpeanojiaraeT Hajluuue B
npodeccHoHanbHOM 00pa30BaTENLHON OpraHW3ally, pPEaTUu3yIoIe 00pa3oBaTeIbHYIO
nporpamMmy cpenHero oomiero oopasoanusi B npenenax ocpoenus [IIICC3 CIIO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus, y4eOHOro KaOMHETa MaTEMaTHKH.

Kabuner maremaTnueckux qucuuiuind Nel7

- pabouee MeCTO Iperno aBaTers;

- paboune MecTa 00yJaroIUXCs;

- CTEH/IBI;

- MaTeMaTu4eckue popmyIbl;

- TEOMETPUYECKUE PUTYPBI;

- TUHEHNKa-TPEyroJbHUK;

- MaKeThl TEOMETPUICCKUX TET,

- TUTAKAaTHI,

- TPAHCTIOPTHUD;

- LUPKYJIb;

MoOwIbHBIH ~ TpOEKIHOHHBIH  KoMmIUIekT:  HoyrOyk  Samsung  ND-RC710
Mynstumenuitasiii npoextop RoverLight DVS 850

DKpaH NepeHOCHOH

Omnepanmonnas cuctema 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 mponecce ocBoeHust nmporpamMmsl poGMIBHOTO yueOHOro npeamera «MaTeMaTHKay
CTYACHTBI JIOJDKHBI MTOJTyYUTh BO3MOXXHOCTH JIOCTYIIA K AJIEKTPOHHBIM YUY€OHBIM MaTepHaliaM
[0 MaTeMaTHKe, MMEIOIIMUMCS B CBOOOAHOM JocTyne B ceTu VIHTepHeT (3JIEeKTPOHHBIM
KHHUTaM, ITpakTUKyMam, Tectam, Matepuanam EI'D u np.).

Jlis 3TOM 11eNn MCTob3yeTCss KOMITBIOTEPHBIN Kilace ¢ JMIIEH3MOHHBIM MTPOrPaMMHBIM
oOecrieueHreM U MyJIbTUMEIUHHBIM nTpoekTopoM Nel(

- TEXHUYECKHE CPeICTBAa O0yUCHHUS:

Cucremnsiii 6;10k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Mounurop (10 w.): LG Flatron W1943C

Cucremusiii 650k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MownwuTtop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayano KOJOHKH

Omnepanuonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010
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1C: byxranrtepust 8 yueObHas Bepcust

1C: byxranrepus 8.1 yueOHas Bepcus

1C: byxranrtepus 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

[Tomemienue a1 caMOCTOATENbHON padOThl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BHIXOJOM B
cetb HTEpHET)

- TEXHHYECKUE CPEJICTBA OOyUCHUS:

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

Mounutop(6 mT.): BENQ E910

Cucremnsiii 6110k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnurop: Acer V226HQL

M®YV: Canon IR 2520

Cucremusiii 6510k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnurop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nrorima

Aynuo KOJIOHKH

Omnepamnmonnas cuctema 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 uTepaTypa

. Maremaruka: anreOpa U Hadajla MaTeMaTHIECKOTO aHAJIM3a, FeOMETpHs. Anredpa n

Hayaja MmaTeMatudeckoro aHanusa 10-11 kiaccsl (6a30Bblil U yriTyOJIeHHbIH YPOBHBD):
yueOnuk / [1I. A. Amumos, M. B. TkaueBa, H. E. ®enoposa [u np.]. - 7-e uza. - Mocksa:
[Ipoceemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - Tekct: anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1927172

Komsarun, FO. M. Maremaruka: anrebpa 1 Hauana MaTeMaTHUECKOr0 aHAIIN3a,
reoMerpust. Ainredpa u Hadasjaa MareMatuueckoro aHanusa 10 kinacc (0a30Bblil U
yriyoneHHbIi ypoBHb): yueOnuk / FO. M. Komsrun, M. B. Tkauesa, H. E. ®enoposa. - 7-
e 3. - Mocksa: [Ipocsemenne, 2022. - 384 c. - ISBN 978-5-09-099450-7. - Tekcr:
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1926390

Byty3oB, B. ®. Marematuka: anredpa 1 Hayana MaTeMaTHUYECKOIO aHAJIN3a, FEOMETPHSL.
I'eomerpust. 10 - 11 knaccel (0a30BbIN U yriayOJieHHBIH YPOBHB): yueOHuK / B. .
Byrys3os, B. B. IIpaconos ; nox pen. B. A. CagoBuuyero. - 5-e u3a. - Mocksa :
IIpoceewenue, 2022. - 272 c. - ISBN 978-5-09-099447-7. - TekcT : 27€KTPOHHBIHN. -
URL: https://znanium.com/catalog/product/1927222

Anrebpa u Hauana mareMmaTHueckoro aHanu3za. 10 kiaacc. ba3oBbiif ypoBeHb (B ABYX
yactsix). Y. 1: yueOnuk / A. I'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI.
MapnaxaeBa. - Mocksa : M3narensctBo "[Ipocsemenne” 2022. - 256 c. - ISBN 978-5-09-
099474-3. - Tekct : anektponHsbIil. - URL: https://znanium.com/catalog/product/191849

JlonoiHUTeIbHAS JTUTEpPATypa
Huxonsckuii, C. M. MaTtemaTuka: anredpa 1 Hauaja MaTeMaTH4ecKoro ananuza. 10
kiacc (6a30BbIi U yriTyOneHHbIH ypoBHH) : yaeOHuk / C. M. Hukonbckuii, M. K.
[Toranos, H. H. Pemernukos. - 7-e u3a. - Mocksa : [Ipocsemenue, 2022. - 432 c. - ISBN
978-5-09-099454-5. - Tekct: anexkTpoHHbId. - URL:
https://znanium.com/catalog/product/1926385
Maremaruka: Anredpa u Hadajia MaTeMaTHUYeCKOro aHanu3a. bazoBeiit yposeHs. 11
knacc : yueOnuk / A. I'. Mepansk, 1. A. Homuposckuii, B. b. [Tonouckuii, M. C. Sxup;
nox. pea. B. E. [logonbckoro. - 2-e u3a., nepecMoTpeHHoe - MockBa: M3narenbcTBo
"[IpocBemenue", 2022. - 288 c. - ISBN 978-5-09-099459-0. - TekcT: 371€KTpOHHBIN. -
URL: https://znanium.com/catalog/product/1927175
Martemaruka. [Ipaktukym: yueOHOE Tocodue i cpeiHero npodeccnoHaaIbLHOTO
obpazoanwus / O. B. Tarapuukos [u ap.]; mox o6mieit penakmueit O. B. TarapaukoBa. —
M : IOpaiir, 2022. - 285 c. Pexxum pocryna: https://urait.ru/bcode/414024
I'ucun, B. b. Marematuka. [Ipaktukym: yueGHOE ocoOue I CPpeaHETO
npodeccuonansHoro oopazosanus / B. b. I'mcun, H. 1. Kpemep. — M: M3garenscTBO
IOpaiir, 2022. — 202 c. Pexxum noctyma:https://urait.ru/bcode/449059

HNurepHer-pecypcnl
[Toptan bpstHCKOTO TOCYIapCTBEHHOTO arpapHoro yHuBepcureTa Pazmen «Hayunas
oubmoTteka» [ToHOTEKCTOBBIE JOKYMEHTHI http://www.bgsha.com
NC «Enunoe okHO iocTyma k 00pa3oBarenbHeIM pecypcam» deaepaabHOro areHTCTBa Mo
obpazoBanwurio http://window.edu.ru
DNEKTPOHHO-OMOIMOTEYHAs CHCTEMA U3IaTeNbCTBa «JIanby http://e.lanbook.com/
baza nannbix «Aii [Tu Op Menua» http://www.iprbookshop.ru/
OnexTpoHHO-0nbMoTeuHas cuctema « MTHOOPMUO» www.informio.ru
DnekTpoHHO-0nOmoTeuHas cucrema «Agriliby http://ebs.rgazu.ru/
DneKTpoHHO-0MbOIMoTeuHas cucrtema ""HammoHansHbIN mirdpoBoit pecype "PYKOHT"

http://rucont.ru
DnekTpoHHO-0MbOMoTeuHas cuctema "BOOK.ru" https:/www.book.ru/
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4. KOHTpPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHUSA y4eOHOro nmpeamMera MaremaTuka

Pe3yabTaTnl 00y4yeHus

(I)OprI H METOAbI

OLIEHKH
JIMYHOCTHBIE pe3yJibTaThI:
V CTHBIA/TIMCHhMEHHBIN
JIP 1 I'pasxx1aHcKO€ BOCIIMTAHUE OIpoc
JIP 2 IlaTtpuoTnyeckoe BOCIUTaHUE becena
JIP 3 JlyXxOBHO-HpaBCTBEHHOE BOCIIUTAaHUE YcTHOE coobiieHne
JIP 4 DcreTnueckoe BOCIIUTAHHE JloKaapl
JIP 5 ®usnyeckoe BOCIMTaHUE TectupoBanue
JIP 6 TpynoBoe BocniuTaHue Ponesas urpa
JIP 7 Dxonoru4eckoe BOCIUTAHNE [Ipe3zentanus
JIP 8 LleHHOCTh HAYYHOTO MO3HAHUS Brinmonnenne 3aganuit
i epeHIPOBaHHOTO
3a4éra
MeTanpeameTHble pe3yJbTaThl:
YV cTHBIA/MTUCEMEHHBIH
Ogi1ajeHne YHMBEPCAJIbHBIMU YU4eOHbIMH ornpoc
N03HABATEJLHLIMH JAeiiCTBUSIMM: becena
MP 1 0a30BbI€ JOTHUECKUE JICHCTBUS: VYctHOE coobrieHue
MP 2 0a3oBrIe uccien0BaTENLCKIE JENCTBUS: Jokmnaast
MP 3 pabora ¢ uapopmanuei TectupoBanue
OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU Ponesas urpa
ACHCTBUSAMMU: IIpe3zenranus
MP 4 obmenue [TpoBepounas pabora

MP 5 coBMecTHad IeITENLHOCTD

Brimonnenue 3aganui

OBJajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU g depeHIInPOBAaHHOTO

AeHCTBUSIMU: 3auéTa

MP 6 camoopranu3zanus

MP 7 caMOKOHTpPOIIB

MP 8 oMO1IMOHANILHEBIN UHTEIIEKT

MP 9 npunsiTHe cels U Ipyrux Joaen

IIpenmeTHbIe pe3yabTaThI: Y CTHBIN/TTMCEMEHHBIHA
onpoc

[P 1 becena

I1P 2 YcrHOE cool1ieHne

IIP 3 Jlokmnasst

I1P 4 TectupoBanue

[P 5 Poneas urpa

1P 6 [Ipe3enTanus

[P 7 [IpoBepounas pabora
Brimonnenne 3aIaHUN
i epeHIPOBaHHOTO
3ayéra
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