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CopnepkaHue MpOrpaMMbl peaIu3yeTcsi B TIPOLIECCE OCBOCHUS OO0yYarolnuMUCs
o0pa3oBaTeNpbHON  TPOrpaMMbl  CpeaHero  MnpodecCHOHANIBHOTO  O0Opa30BaHUA,
pa3paboTaHHOM Ha OCHOBE TpeOoBaHUU  (eAepaldbHbIX TOCYIapCTBEHHBIX
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IporpaMMbl  CpEIHEro 00mero oOpa3oBaHMs, a TaKXKe C YYETOM TOTydaeMou
CIEUAIBHOCTH CPeIHETO MPOo(ecCHoHaILHOrO 00pa3oBaHusl.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI

[Iporpamma yuyebHoro npenmera «Maremarrkay pazpaboTaHa B COOTBETCTBUU
c Konmenmueit mnpenogaBanus 0011€00pa30BaTEeNbHBIX TUCHUIUIMH C Y4ETOM
npoecCHOHaNbHON HAMPaBJICHHOCTH MPOTpamMM CpPEIHEro Mpo¢decCHOHANIBHOTO
oOpa3oBaHMsI, pealu3yeMblXx Ha 0a3e OCHOBHOTO o00miero o00pa3oBaHMUS,
YTBEP)KIECHHOM  pacnopsbkeHneM  MuHuncreperBa  mpocselieHus  Poccuiickon
®enepaunn ot 30.04.2021 Ne P-98, Ha ocHOBaHuM nMcbMa JlemaprameHTa
roCy/IapCTBEHHOU MOJIUTHUKH B cepe cpeaHero mpodeccnoHaabHoro oopa3oBaHus u
npodeccuonanpHoro  o0y4yeHuss MuUHUCTEpPCTBA  TpOCBemIeHHs  Poccuiickoit
®enepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHUH METOIUK MPENOIABAHUN.

Conepsxanue paboyeil mporpaMMel 1o npeaMery «Marematrkay pa3padoTaHo
Ha OCHOBE:

cuHXpoHu3anuu obOpazoBarenbHbIX pe3ysbTaToB GI'OC COO (JIMYHOCTHBIX,
npeametHbix, MetanpeameTHoix) 1 GI'OC CIIO (OK, IIK) ¢ yuetom npoduibHON
HaIIPaBJICHHOCTH CIEUUAIBHOCTH;

UHTETPalMy U IPEEMCTBEHHOCTH COJIEPXKAHUS MO mpeaMery «MareMatnka» u
coJiep KaHus Y4eOHBIX AUCIUILINH, Tpodeccruonanbubix Moayiieit ®I'OC CIIO.

[Ipeamer «MareMaTukay UMEET MEKIUCUUIUIMHAPHYIO CBS3b C MpEeaMEeTaMu
00111e00pa30BaTEIbHOTO W JUCHMUIUIMHAMHU OOIIENPOQPECCHOHATBLHOIO IUKJIA, a
TaK)Ke MEXAUCIUIUIMHAPHBIMU Kypcamu (nanee - MJIK) npodeccnonaibHOro 1ukia
U npodeccruoHanbHbIMU MOYJIsIMU (anee — [IM).

[Ipeamer «MaremMaTtukay HMEET MEXKIUCUUIUIMHAPHYIO CBS3b € y4eOHOM
TUCIUIUIMHON «O01me KoMIeTeHIMK mpodeccuoHanay oomenpohecCHOHaIbHOTO
[MKJIa B YaCTU Pa3BUTHUS MaTEMaTHYECKOM, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, a
Takke (HOpMUPOBAHMS OOIMX KOMMETEHIMH B cdepe paboTel ¢ uHbOpMaImei,
CaMOOpPraHM3ally U CaMOYTIPABJICHUS, KOMMYHUKALINH.

B npoduibHy0 COCTaBISIONIYI0 MO MNPEAMETY BXOIUT MpOodeCcCHOHATIBHO
OpPUEHTHUPOBAHHOE COepKaHue, HeoOXoauMoe iJist (GOPMHUPOBAHUS Y O0YUaIOIIUXCS
O0IIMX ¥ MPO(PECCHOHANBHBIX KOMITETEHIIHH.

IIporpamma  COZEpPXKUT  TEMATUYECKOE  IUIAHHUPOBAHUE,  OTpa)Karolee
KOJIMYECTBO YaCOB, BBIACISIEMOE Ha U3YUEHHUE PA3ACIIOB U TEM,B TOM YHCIIE€ C YUYETOM
npo¢eCCUOHATIBHON COCTABJISIONICH U HAITpaBJIeHU BOCIIUTATEILHON €S TEILHOCTH,
peayCMOTpEHHbIE padoYel mMporpaMMbl BOCITUTAHUS.

Kontponbs kadectBa ocBoeHus rmpeamera «MaremaTtukay TMpPOBOAUTCS B
Ipoliecce TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluH.

Texymuii KOHTPOIb TPOBOAUTCS B Mpeesiax yueOHOTO BpEMEHHU, OTBEACHHOTO
Ha npeaMer. Pe3ynbTaThl KOHTPOJISE YUYUTHIBAIOTCS MPU MOABEAECHUU HUTOTOB IO
IIPEAMETY.

[IpomexxyTouHast aTTecTalsi MPOBOAUTCA B (opmMe HSK3aMeHa MO HTOram
W3YUYCHHUS IPEIMETA.

Peanuzanus nporpammel yaeOHOTO mpeamera «MaTemaTrukay HampaBlieHa Ha
JOCTH)KEHHE LIETH T10:



ocBoeHHIO 0oOpazoBaTenbHbIX pe3yiabTaToB ®I'OC COO: nuunoctHBIE (JIP),
metanpeametasie (MP), npeametnsie yriyonennoro yposus (I1Py),

MOJTOTOBKE OOYYaIOMIUXCA K OCBOCHHMIO OOMIMX M MPOQPECCHOHAIBHBIX
kommneteniui (nanee — OK, I1K) B cootBerctBUU ¢ ®I'OC CIIO no cnennaibHOCTH
08.02.01 CtpouTenbCTBO U AKCIUTyaTalUs 31aHUN U COOPYKEHUM.

B cootBerctBun ¢ ®OII COO coaepxkaHue NOporpamMMbl HaIpaBICHO Ha
JOCTHXKEHHE CIEAYIOIINX 3a]1a4:

— (QopMupoBaHUE LEHTPAIbHBIX MATEMATUYECKUX IMOHATUN (YUCIO, BEJIMYUHA,
reoMeTpuyeckasi purypa, mepeMeHHas, BEpOITHOCTh, QYHKIIMS, TTPOU3BOIHAS,
UHTErpai), OOEClEeYUBAIOIIMX TPEEMCTBEHHOCTh M  MEPCHEKTUBHOCTH
MaTeMaTHYeCKOTro 00pa30oBaHUsI 00yUarOIINXCS;

— IOABCACHUC 06y‘-IaIOH_[I/IXCH Ha OJOCTYIIHOM JI1 HHUX YPOBHC K OCO3HAHHIO
B3aUMOCBA3HU MAaTCMATHKH W OKPYKAOIICTO MHpA, ITIOHMMAHUIO MAaTCMATHKH
KaK 9aCTu 06Hl€l>i KYJIbTYPBI YCJIOBCUCCTBA,

— Pa3BUTUC HHTCIUICKTYAJIBHBIX M TBOPYCCKHUX crocooHocTeH 06yqafoumxc51,
MMO3HABATCILHON AKTHUBHOCTH, HCCIICIOBATCIBCKUX YMeHHﬁ, KPUTUYIHOCTHU
MBIIUJICHHA, MHTCPCCA K U3YUCHUIO MATCMATHUKHU,

— (QopMupoBaHue (QYHKIMOHAIBHOW MAaTEMaTUYECKOH TIPaMOTHOCTU: YMEHHS
pacro3HaBaTh MaT€MATUYECKUE ACHEKThI B PEATbHBIX KM3HEHHBIX CUTYaLIMIX

U OpU W3YUYCHHUM JPYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U

3aKOHOMEPHOCTEH, (HOpMyIHUpOBaTh MX HA SI3bIKE MAaTEMaTUKH U CO3]1aBaTh

MaTE€MaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTHYeCKUil ammapar

JUIS. pelIeHus TPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ay, HWHTEPIPETUPOBATH U

OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

B npouecce ocBoeHuss npeamera «Marematukay |y — 0O0ydyarolmuxcs
1eJICHANpPaBJICHHO (POPMUPYIOTCS YHHBEpCajdbHble YyueOHbIe ACHCTBUS (nanee —
YY), Braouas  ¢GopMUpOBaHME  KOMIETEHIMM B  oOjactd  ydeOHO-
UCCJIEIOBATENILCKOM M TMPOEKTHOM JESATENbHOCTH, KOTOPHIE B CBOK OYEpE.lb
00eCIeynBalOT MPEEeMCTBEHHOCTh (QopmupoBanusi o6mmx komneteHmin OI'OC
CIIO.

dopmMupoBaHue YV I OPUEHTHUPOBAHO Ha npodeccruonanbHoe
camMooNpe/eNieHne 00yJarouxcs, pa3BUTHEe 0a30BbIX YNPaBICHUECKUX YMEHUH 110
IUTAHUPOBAHMIO U TPOEKTUPOBAHUIO CBOETO MPO(ecCHOHAIBHOTO OyayIIero.

2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
NNPEAMETA

B pamkax mporpammbl yueOHOTO Tpeamera «MaTemaTtuka» O00YyJaroIIuMUCs
OCBaWBAIOTCSl JIMYHOCTHBIC, METAlPEIMETHbIE M TIPEAMETHBIC pe3yJbTaThl B
cootBeTcTBUH ¢ TpeboBanusmMu OI'OC cpenHero o61ero 0o6pazoBaHus.

JInunoctHele pe3yabTaThl (JIP):

1) TpaKIaHCKOTO BOCITUTAHHUS:



JIP 1 chopMupoBaHHOCTh TPaXAAHCKOW TMO3UIUU OOYYaIOIIErocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O JIEHA POCCHICKOrO OOIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSA PAa3IUYHBIX CTPYKTYp, SIBICHHH,
IpoLenyp TpakJAaHCKOTO oOimecTBa (BBIOOPBI, ONPOCHI W JIPYroe), yMEHHE
B3aMMOJIEUCTBOBATH C COLIMAILHBIMU UHCTUTYTAMH B COOTBETCTBUH C UX (PYHKIUSIMU
Y Ha3HAYECHUEM,;

2) MaTpuOTHYECKOTO BOCTTUTAHUS:

JIP 2 chopMupoBaHHOCTh POCCHUHCKOM IpakIaHCKOW HMJEHTUYHOCTH, YBAKECHUS
K OPOLIJIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MATEMAaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE DOTHUX JIOCTHKCHUN B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'O BOCIUTAHMS:

JIP. 3 oco3HaHue  JyXOBHBIX IIEHHOCTEM  POCCHMCKOTO  HApOJa,
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS, CBI3AHHOTO C
MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN HAyKH M JIEATEIIbHOCTBIO YYEHOTO,
OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOMUUBOTO OyAyIIEro;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

JIP 4 scTeTndyeckoe OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJlay, PEIICHU, paCCy IACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) dbu3nUecKoro BOCUTAHUS:

JIP 5 cdhopMUpOBAaHHOCTb YMEHHS NPUMEHATh MaTEMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILIECHUE K
CBOEMY 3JIOPOBBIO (3710pOBO€ TNHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIbIXa, peryJisipHas (Qu3anyeckass aKTHBHOCTb), (PU3MYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AESATEIBHOCTHIO;

6) TPy10BOTO BOCITUTAHMUSI:

JIP 6 roToBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTU TPYAONIOOUs, HHTEpPEC K
paznu4HbIM chepaM MpoPecCHOHATILHOMN NESITEIbHOCTH, CBA3aHHBIM C MAaTEMAaTHUKON
U ee MPUJIOKCHUSIMH, YMEHHE COBEPINAaTh OCO3HAHHBIN BBIOOp Oymymiel npodeccun
U PEaI30BbIBATh COOCTBEHHBIE >KM3HEHHBIE TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 0O0pa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEHl KU3HM,
FOTOBHOCTh K AKTUBHOMY VYYacCTHIO B pEIICHHMM MPaKTHYECKUX  3adad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 9KOJIOTUYECKOT0 BOCITUTAHUS:

JIP 7 cpopMUpPOBaHHOCTb HKOJOTHYECKON KYJIbTYpbl, NOHHUMAaHUE BIMSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHOW M COLUUAIBHOU
Cpellbl, 0OCO3HAaHUE II00AIBHOTO XapaKkTepa 3KOJOTUYECKUX MPOOJIeM, OpUEHTAIUS Ha
NPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUU ISl pelIeHus 3a7a4 B 00JacTH OKpY Karollen
Cpenpl, IJIAHUPOBAHME TMOCTYNKOB M OLIEHKM WX BO3MOJKHBIX IOCJICACTBUM MJIst
OKPYXaroUIEH Cpeibl;

8) LIEHHOCTH Hay4YHOTO ITO3HAHMSL:

JIP 8 chopMUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, MOHUMAHUE MAaTEMaTUYECKOM
HayK{ Kak c(ephl YETOBEUECKOW NEATeTLHOCTH, STAllOB €€ Pa3BUTHUS U 3HAYMMOCTHU
JUIS. pa3BUTHS LIMBUJIW3AlMU, OBJIAJICHUE A3bIKOM MATEMaTUKU U MaTeMaTHYECKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYUIECTBISATh IPOECKTHYIO U
HCCIIE0BATENBbCKYIO JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

Meranpeametasie pe3ynbTathl (MP) oTpaxaroT cnmocoOHOCTh 00yYaromuxcs
UCIIOJIb30BaTh HAa MpPaKTHUKE YHHUBEPCAJIbHbIE y4eOHbIE NEUCTBUS, KOTOpPHIE B CBOIO
ouepeib 00ECreyrBalOT MPEEMCTBEHHOCTh (DopMUpOBaHUS OOLIUX KOMIETEHIUHN
dI'OC CIIO.

Buabl yHuBepcajabHbIX Koabl n nHaumenoBanue OK (B cooTBeTCTBUM €
y4eOHbIX AeiicTBHi ®IroC CHO 08.02.01 CTpouTenscTBo 1
@roc coo AKCIUTyaTalus 3JaHUi U COOPYKEHHI)

ITo3naBarenbHbIE OK 02 Hcrnonb3oBaTh COBPEMEHHBIE CpEIICTBA
YHUBEpCaJbHbIC yueOHbIC MOKCKa, aHallM3a ¥ MHTEepIpeTaluud uHOpMaIiu
nercTBUsl (YMEHHUE UCIIONb30BaTh u nH(pOpMaAIIMOHHBIE TEXHOJIOTHH JUTSt
0a30BbIE JIOTMUECKUE ACHCTBHUS, BBITIOJIHEHUS 3a1a4 npodeccnoHanbHOM
0a30BbIE UCCIIEOBATEIbCKIE JIeATeTbHOCTH
neicTBus, paboTaTh C OK 03 IlnanupoBath u peanr30BbIBATH
uHpopmanueii) coOCTBEHHOE MNPOPECCHOHATBHOE U JIMYHOCTHOE

pasBUTHE, MPEANPUHUMATEIbCKYIO AEATEIbHOCTD
B npodeccuoHaIbHOM cdepe, HUCIOIb30BaAThH
3HaHUS 1O  (UHAHCOBOM  TIPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIUSIX

OK 05 OcymiecTBiATb  yCTHYH0O U NHCbMEHHYIO
KOMMYHHMKAI[MI0O Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOI'O KOHTEKCTa

OK 07 CopneiicTBOBaTh COXPAaHEHHUIO
OKpy’Karolmlel  cpefbl,  pecypcocOepexeHuto,
OPUMEHATh 3HaHUS 00 M3MEHEHUHM KIIuMara,

TIPUHITUTIBI OepexIIMBOTO IIPOU3BO/ICTBA,
b (heKkTUBHO JIEWCTBOBATh B  UPE3BbIUYAWHBIX
CUTYaIUsAX

OK 08 Hcnonp3oBath  cpeacTBa  (pu3MUECKOM
KyJIbTYpbl JJIl COXpPaHEHMs] U  YKpeIUIeHUs
300pOBbsl B Ipouecce  Npo(ecCHOHANbHON
JESTEIbHOCTH M TOAJIep)KaHue HEoO0XOAMMOro
ypOoBHsI (pu3HUECKON OATOTOBIEHHOCTH

KommyHukaTuBHBIE OK 03 IimanupoBaTh u pEaM30BBIBATH
YHUBEpCaIbHbIC yUeOHbIS coOcTBeHHOE TPOGECCHOHATBHOE U JMYHOCTHOE
nencTBust (chopMUPOBAHHOCTH pa3BUTHE, MPEANPUHUMATEIBCKYIO NIEITEIBHOCTh
COIIMANTLHBIX HABBIKOB OOIIEHUS, B TpodeccuoHanbHOM cdepe, HUCHOIB30BaTh
COBMECTHOM JESITEIIBHOCTH) 3HaHUS MO  (PUHAHCOBOW  TPAMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX CUTYaILIHUIX
OK 04 DdbdextnBHO  B3aUMOJECHCTBOBATH |
paboTaTh B KOJUIEKTHUBE M KOMaH/Ie

OK 05 OcyuiecTBiTh YCTHYIO U MHCbMEHHYIO
KOMMYHHUKAIIMI0O HA TOCYJapCTBEHHOM  SI3bIKE
Poccutickoit denepariu ¢ y4eTOM 0COOCHHOCTEH




COIIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTa
OK 06 IIposiBIISITE TpaKJaHCKO-TTATPUOTUUYECKYIO
MO3ULHIO, JEMOHCTPUPOBATh OCO3HaHHOE
MOBE/ICHUE Ha OCHOBE TPaULUOHHBIX
00LIEYEI0BEUECKUX LIEHHOCTEH, B TOM 4YHCIE C
y4eTOM TapMOHHU3allMd MEKHAIMOHAIBHBIX H
MEXPEIUTHO3HBIX  OTHOIICHUH,  TPUMEHATH
CTaHJapThl aHTUKOPPYILIUOHHOTO OBEICHUS

OK 09 INonp30Batbes npodeccuoHaIbHON
JOKYMEHTallued  Ha  TOCYJapCTBEHHOM  H
MHOCTPAHHOM SI3bIKax

PerynsiTuBHbIE YHUBEpCaJIbHbBIC OK 01 BeiObupate cnocoObl  pemieHus — 3ajad
yueOHbIe AecTBUS (YMEHHE npodecCuOHaATBLHON JESTEIbHOCTH
camMoOpraHu3aluu, MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM
CaMOKOHTpOJISI, pa3BUTHE OK 02 Hcnonp30BaTh COBPEMEHHBIE CpENCTBA
SMOIMOHATBHOTO UHTEIJIEKTA) MOKCKa, aHallu3a ¥ MHTEepPIpeTaluu nHpopMaluu
u nH(pOpMaAIIMOHHBIE TEXHOJIOTUU JUTSL
BBITIOJTHEHUS 3ajaq npodeccnoHanbHOM
JIeSITEIIbBHOCTH
OK 03 IlnanupoBath u peanr30BbIBATh

coOCTBEHHOE TPO(PECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIHCKYIO IESITEbHOCTD
B mnpodeccuoHanbHON  cdepe, HCHOIB30BATH
3HaHHUA 1O (UHAHCOBOM TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIUIX

OK 04 D¢ddexTnBHO  B3aMMOJEHCTBOBATH U
paboTaTh B KOJJIEKTUBE U KOMaH/IE

OK 06 IIposBisaTh IpaAaHCKO-NATPUOTHYECKYIO
TIO3HIINIO, JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPaIULIMOHHBIX
00IIeYeTOBEeYECKUX I[EHHOCTEH, B TOM YHCIE C
Y4eTOM TapMOHM3ALUU MEXKHAIMOHAIBHBIX U
MEXPEITUTUO3HBIX ~ OTHOUICHWH,  IPUMEHSThH
CTaHJAPThl aHTUKOPPYNLUOHHOTO MOBEICHHSI

[IpeameTHbie pe3ynbrarsl yriayoaeHHoro yposus (I1P):

Ilo yuebrnomy npeomemy "Mamemamuxa" (exmouas pazoenvt "Aneeopa u
Hauana  mamemamuueckoeo  aumanuza”,  "l'eomempus”,  "Bepoamnocmb u
cmamucmuxa') (yenyonennvlil yposeHvb) mpebosanuss K npeoMemubim pe3yavmamam
0CBOCHUsL  VeNyONeHH020  Kypca — MameMamuku  6KIYarom  mpebo8anus K
pe3yibmamam 0c8oeHusi 0azo6020 Kypca:

[TP1 BnameHwe MeTOaMu JOKA3aTeNIbCTB, AJTOPUTMAMU PELICHUS 3a7ad;
yMeHue (HOpMyIMpOBaTh OIpPEACICHUs, AKCUOMBl M TEOPEMbl, MPUMEHATh UX,
MIPOBOJIUTH JOKA3aTEIbHBIE PACCYKIACHHS B XOAE PELICHUS 3a/1a4;

[1P2 ymenue omepupoBaTh MOHATUSIMM: CTEIEHb YHWCIA, JIOTAapU(PM YHUCIA;
YMEHHE BBINOJHATh BBIUKUCICHHE 3HAYCHUM U MpeoO0pa3oBaHUs BBIPAXKEHUH CO
CTENEHSIMU U JioraprugmamMu, Ipeodpa3zoBaHus JPOOHO-PAMOHATBHBIX BbIPAKEHUN;



[IP3 ymeHue onepupoBaTh MHOHATHSAMH: PALMOHAIBHBIE, HpPpPALUOHAIbHBIE,
NOKa3aTelbHbIE, CTENEHHbIE, Jorapu(MUIECKrue, TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P4 ymeHue omnepupoBaTh MOHATHUSMHU: (YHKUHS, HENpephIBHAS (PYHKIUS,
NpOM3BOAHAs, TepBooOpa3Hasi, OMpEACNCHHBI MHTErpaj; yMEHHE HaXOIUTh
MPOU3BOJIHBIC BJEMEHTapHbIX (GYHKUIUNA, HCHONB3YS CHPaBOYHbIE MaTepUAbL;
UCCIIEIOBaTh B MPOCTEUIINX ClydasxX (PYHKIMH Ha MOHOTOHHOCTb, HAaXOAWTb
HauOOIbIINE ¥ HAUMEHBIINE 3HAYCHUs (PYHKUIUN; CTPOUTH Ipa()UKH MHOTOUJICHOB C
MCIIOJIb30BAaHUEM amnapara MaTEMAaTHYECKOTO aHaJIn3a; MPUMEHSTh IMPOU3BOJIHYIO
IPU pEUIEHUH 3a7a4 Ha JBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 331a4l Ha
HAauMOOJIbIIINE W HAWMEHbBIINE 3HAYCHUS, HA HAXOXJEHUE IIyTH, CKOPOCTU U
YCKOPEHHMUS;

[IP5 ymeHue omnepupoBaTh MOHATUSMHU:  palUOHaibHass  (PyHKUHUA,
noKa3zaTelibHas (PyHKIUS, cTeneHHas QyHKUus, Jgorapugmuueckas (yHKIHS,
TPUTOHOMETPUUECKHE (PYHKIUU, OOpaTHble (PYHKUHUHU, YMEHUE CTPOUTH TrpaduKu
U3YYEeHHbIX (YHKIUH, HCIOJIb30BaTh TpauKU MpU H3YYEHHH MPOLECCOB U
3aBUCUMOCTEM, MPU pEelIeHUH 3aJad U3 JAPYIHX Y4YeOHBIX MPEIMETOB M 3aJad M3
peabHOM JKU3HM; BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMUNHAMU;

[IP6 yMeHue pemaTh TEKCTOBBIE 3aJaud Pa3HBIX TUIOB (B TOM 4YHUCJIE Ha
HOPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYT,
HAJOTHW, 3aJayd M3 00JIACTU YINPABIEHUS JIMYHBIMU U CEMEHHBIMH (DHMHAHCAMM);
COCTaBJISITh BBIPAKEHHUS, YpPaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI MO YCJIOBHIO
3aJauM, HCCIIEOBaTh IIOJIyYEHHOE pEIIeHHEe U OLEHUBaTh MPaBIONOA00HOCTD
pE3yNbTaTOB;

[1P7 ymenue omepupoBaTh MOHATHSAMU: CpeHee apuMeTHIecKoe, MeauaHa,
HauOoJIbIIIEE W HAaWMMEHbIIIEe 3HAYCHUs, pa3Max, JIUCIEpPCUs, CTaHIApPTHOE
OTKJIOHEHHWE 4YHUCJIOBOro Habopa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH
uHpopMalMio, TMPENCTaBICHHYI0 B Ta0juIax, Ha JuarpaMmax, rpadukax,
OTPAXKAIOUIYK0 CBOMCTBA pEaJbHBIX IMPOIECCOB U  SIBJICHUW; MPEACTABIATH
uH(OPMAIMIO C TOMOINBIO TaONWII W JHUarpaMM; HCCIE0BaTh CTATUCTUYECKUE
JlaHHbIC, B TOM YHCJIE C NPUMEHEHHEeM TrpadUuuecKuXx METOIOB M DJIEKTPOHHBIX
CPEACTB;

[IP8 ymeHue omnepupoBaTh NOHATUAMM: CIYYAUHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHSI; YMEHUE BBIYUCIATH BEPOATHOCTH C
UCTIONb30BaHUEM TpaHUUecKuX METOAOB; NPHUMEHATH (GOPMYINBI CIOXKEHUS U
YMHOXKCHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE (AKThl W (OpMYJBI MPU PEHICHUU
3a]a4; OLIEHUBATh BEPOATHOCTH PEANbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHBIMU
BEJIMUYMHAMH; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCENT B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;
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I[IP9 ymeHue omnepupoBaTh NOHATUSAMHU: TOYKA, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAHHBIN YI'OJI, CKPEIIMBAIOIIMECS MPSIMBIC, MAPAIICIBHOCTh U
NEPIECHINKYJIIPHOCTD IPSAMBIX U IUIOCKOCTEH, YIOJl MEXAY IPSMBIMH, YTOJI MEXKIY
IPAMOM M IUIOCKOCTBIO, YIOJI MEXIY IINIOCKOCTAMH, PAaCCTOSHHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSHHUE MEXAY NPSAMBIMU, PACCTOSHHUE MEXAY IUIOCKOCTAMUY,
YMEHHE HCIONb30BaTh MPU PEHICHUH 3a4ad W3y4YeHHble (aKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I[IP10 ymenue onepupoBaTh MOHATUSMHM: MHOTOTPAHHUK, CEUYCHUE
MHOTOTpaHHMKa, Ky0, mapajjiesienunesa, npusma, nupaMuaa, purypa u nmoBepxXHOCTb
BpallleHus1, UWINHIP, KOHYC, map, cepa, ceueHus GUrypsl BpaIeHHs], TNIOCKOCTD,
Kacaromasics c@eppl, IWIMHAPA, KOHyCa, IUIONIAJb IOBEPXHOCTH HUPAMMIBL,
OpU3MBbl, KOHycCa, IWIMHApPA, Iuiomanb cdepbl, o0beM Kyba, MNPSMOYIrOJIbHOTO
napajulelienunena, NUPaMUAbl, TNPU3MBI, LNUWIMHAPA, KOHycCa, IIapa; YMEHHE
n300pakaTb MHOTOTPAHHUKM M IMOBEPXHOCTU BpPAILLEHUS, UX CEUEHHUS OT PYKH, C
IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M  DJIEKTPOHHBIX CpPEACTB; YMEHHE
pacro3HaBarb CUMMETPHUIO B IIPOCTPAHCTBE, YMEHHUE pACIIO3HABATH IIPaBUJIbHBIC
MHOI'OTPaHHHUKHU;

I[IP11 yMeHume omnepupoBaTh NOHATHUSAMHU: JBWKEHUE B IIPOCTPAHCTBE,
nofo0Hble (QUIYphl B NPOCTPAHCTBE; HCIOIB30BAaTh OTHOIIECHHWE IUIOMIAJIEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (UTYpP MPH PELICHUH 33]aY;

[TP12 yMeHHe BBIYUCISITh TEOMETPUYECKUE BEJIMUMHBI (JJIMHA, YTOJ, IO,
0o0beM, oAb TOBEPXHOCTH ), UCTIOJIb3Ys U3YUEHHbIE (DOPMYIIBI U METO/IBI;

[IP13 ymeHue oneprpoBaTh NOHATHUAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOPAMHATBHI TOYKH, BEKTOP, KOOPIAUHATBI BEKTOPA, CKAISAPHOE IIPOU3BENCHUE, YTOJ
MEXKly BEKTOPAMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHUCIIO; HAXOAUTH C
MOMOILBIO U3YUYEHHBIX (POPMYJT KOOPAUHATBI CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKIY
JIBYMsI TOUYKaMHU;

[TP14 ymeHue BbIOMpPATH MOAXOMSIIMN HW3YYEHHBIH METOJ JJISI PEIICHUS
3aJ1aud, pacro3HaBaTh MaTeMaTHYecKue (akThl W MaTeMaTHYCCKHE MOJCIN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSX, B UICKYCCTBE; YMEHHUE MTPUBOIUTH TPUMEPHI
MAaTEMATHYECKUX OTKPBITUHA POCCUMCKON U MUPOBOW MAaTEeMaTUYECKON HAYKHU.

U OONOTHUMENbHbIE NPEOMEemHble Pe3ylTbmambl 015 Y2y O1eHHO20 YPOBHSL:

[IP15 ymenue omepupoBaTh IMOHATUSMH: ONPEACICHHE, aKCMOMa, TEOpeEMa,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIE (HOPMYIUPOBKU;
yMeHue (GopMyJIHpoBaTh OOpPaTHOE W MPOTHUBOIIOJIOKHOE YTBEPKIACHHUE, MPUBOAUTD
IIPUMEPBl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ] MATEMAaTUYECKOU WHIAYKIIUU;
IIPOBOJUTHL JIOKa3aTEJIbHBIE pPACCY)XIECHUA IIpU pELICHUM 3ajay, OLICHUBATh
JIOTUYECKYIO NPABUIIBHOCTD PACCYKIACHUM;



11

[IP16 ymenue onepupoBaTh MOHATUSAMHU: MHOYKECTBO, IOJAMHOYKECTBO,
Ollepalliy HaJ MHOKECTBAMH; YMEHHME MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar Uil OIMCAaHUs PEaJbHBIX IPOLECCOB U ABJICHUU W IPU PELICHUM 3a7ad, B
TOM YHCJIE U3 JPYTUX YUYEOHBIX [IPEIMETOB;

[1P17 ymenue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBoO, UK,
rpa¢ Ha IUIOCKOCTH; YMEHUE 337aBaTh U ONUCHIBATH I'padbl pa3IunYHbBIMU CIIOCOOAMU;
UCIIONIb30BaTh Tpadbl IPHU PELICHUH 3a/1aY;

[1P18 ymenue cBOOOAHO ONEpUpOBaTh MOHATUAMH: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAHHM, YUCIO IEPEeCTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOUMHATOpHBIE (DAaKThI U PACCYKACHUS JIJIsl PEIlIeHUs 3a1a4;

[IP19 ymenue omepupoBaTh NMOHATHSIMH: HATYPAJIbHOE YHCIIO, LEJIOE YHCIIO,
OCTaTOK II0 MOIYJIO, PalMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA
HAaTypaJbHBIX, LEJBIX, pPAlMOHAIbHBIX, JECUCTBUTEIBHBIX YHCEI; YMCHHE
WCITIOJIb30BaTh MPU3HAKU IETUMOCTH, HAMMEHBIINNA OOIINIl JENUTENb 1 HaUMEHbIIEe
obmiee KpaTHoe, anroput™ EBKiInMga mpu pelieHuu 3ajad; 3HAKOMCTBO C
Pa3JINYHBIMHU MMO3ULMOHHBIMU CUCTEMAMU CYUCIICHNUS,

[1P20 ymeHue CcBOOOAHO ONEPUPOBATH MOHATUSAMU: CTENEHb C LEJIbIM
NOKa3aTelieM, KOpPEHb HaTypaJlbHOM CTENEHW, CTeNeHb C paluOHAIbHBIM
[OKa3aTeleM, CTENEeHb C JIeHCTBUTENbHBIM (BELIECTBEHHBIM) I[IOKa3aTeleM,
jgorapupM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[TP21 yMeHue omnepupoBaTh MOHATUSAMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO, CHUCTEMa ypaBHEHUM W HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHWH,  HEPAaBEHCTB U  CUCTEM,  palMOHAJIbHBIE,
UppalMoHalbHBbIE, MOKa3aTEeIbHBIE, CTEICHHBIE, norapudMUUECcKue,
TPUTOHOMETPUUECKHUE YpPaBHEHHS, HEPABEHCTBA W CHUCTEMbI, YMEHHUE pellaTh
YpaBHEHHS, HEPABEHCTBA M CUCTEMbl C MOMOIIBI PA3JIMYHBIX MPUEMOB; pEIIaTh
ypaBHEHMS, HEPaBEHCTBA U CHUCTEMbl C I[apaMeTpOM; MPUMEHSITh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBbI JJIs DPEIICHUS MaTeMaTUYeCKUX 3ajad W 3ajJad u3
pa3TUYHBIX 00JaCTel HAYKU U peabHOM KU3HMU;

[1P22 ymenne cBOOOAHO OMEPHPOBATH TMOHATUAMU: TpaduK (QYHKIUH,
oOpatHasg (yHKUMSA, KOMIO3UIUS (YyHKUWH, JUHEHHas (yHKUUS, KBaJpaTUyHas
byHKIMS, CTemeHHas (YHKOHMS C IEeIbIM T0Ka3aTesieM, TPUTOHOMETPUUYECKUE
dbyHkuuu, oOpaTHbIE  TPUTOHOMETpUYECKHEe  (YHKIHMH, TIOKa3aTelibHas U
ngorapupmMuyeckass (yHKIMH, YMEHHE CTPOUTh TIpapuku (PYHKUUN, BBITOIHSTH
npeoOpazoBanus rpa@uKoB HyHKIIHIA;

yMEHUE UCHO0JIb30BaTh Trpaduku (GYHKUUA [ M3Y4YeHHS TMPOLECCOB U
3aBHCHMOCTEH MpHU PElIeHUH 3aj]jad U3 JPYTruX y4eOHBIX MPEIMETOB M U3 peajbHOU
YKU3HH; BhIpaxaTh (OpMyJaMU 3aBUCUMOCTH MEXK]ly BEIMUYUHAMU;
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yMeHHe CBOOOAHO  OMEpPUPOBATh  MOHATHUSAMH: YETHOCTh  (yHKIIWH,
NEePUOJIMYHOCTh (YHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (yHKOHMHM, HAWOOJbIIIEE W HAaWMEHbBINEE 3HA4YeHUS (QYHKIUA Ha
MIPOMEKYTKE; YMEHHUE MTPOBOJUTH UCCIIEI0BaHNE (PYHKIUY;

YMEHHE HCIOIb30BaTh CBOWCTBA M Trpa@uku (yHKUUH 71 pEIICHUs
ypaBHEHUM, HEPABEHCTB W 3aJa4 C MapaMeTpaMu; U300pakaTb Ha KOOPJIWHATHOM
MJIOCKOCTH MHOXKECTBA PEIICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[1P23 ymenune cBOOOAHO ONEPUPOBATH MMOHATUSAMU: TOCIEAOBATEIBHOCTD,
apudmeTnyeckass  Mporpeccus, TeOMeTpHUecKas mporpeccus, OECKOHEYHO
yOBbIBaroOIIasi TEOMETPUUECKasl MPOTPECCUsT; YMEHUE 3a4aBaTh MOCIEI0BATEILHOCTH, B
TOM YHCJIE€ C IOMOIIbIO PEKYPPEHTHBIX (POPMYII;

[1P24 ymeHue onepupoBaTh MOHATHSAMH: HENPEPHIBHOCTh  (PYHKLIMH,
acUMNTOTHl Tpaduka ¢QyHKUMHM, TepBasi M BTopas MNpoU3BOAHAS (YHKLHUU,
reoMeTpuYecKuii U (Qu3nueckuid  CMBICI  MPOU3BOAHOM,  MEepBOOOpa3Hasi,
OIpe/IeNICHHBIN HHTETPall; YMEHUE HAXOAUTh aCUMIITOTHI I'padka (PyHKIMH; YMEHUE
BBIUHCIIATh TPOU3BOAHBIE CYMMBI, MPOU3BEACHHS, YacCTHOTO W KOMIO3ULUHU
(GyHKIMI, HAXOJUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHUE UCHOJIb30BaTh MPOU3BOJHYIO JJII HCCIAEAOBAHMS (QPYHKUUW, I
HaxXOXKJICHUSA HAWIydllero peuieHus B IPHUKIAIHBIX, B TOM 4YHCIE COLMAIbHO-
PKOHOMHUYECKUX U (PU3UYECKUX 3ajadax, JJIsl ONpPEeeIeHUs] CKOPOCTH M YCKOPEHUS;
HaXOJUTh TUIOMAAN U 00bEMBI PUTYp C TOMOILBIO UHTETpaia; MIPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOr0 MOJEIMPOBAHUS C TOMOLIbIO AU(depeHIINaIbHbIX YpaBHEHUI;

[TP25 ymeHue onepupoBaTh NOHATUAMU: KOMIJIEKCHOE YUCIIO, COMPSIKEHHBIE
KOMITJIEKCHBIE YHCJIa, MOJYJb W apryMEHT KOMIUIEKCHOTO 4ucia, (hopma 3arucu
KOMIUIEKCHBIX 4HCesl (TeoOMEeTpUYecKasi, TPUTOHOMETpUYECKasi U ajlredpandeckasi);
yMETh TMPOU3BOJIUTH apuMeTHUecKue MeHCTBUS C KOMIUIEKCHBIMH YHCIIAMH,
MIPUBOJAUTH MPUMEPHI UCIIOJIB30BAHUS KOMITJIEKCHBIX YUCEIT;

[1P26 ymenue cBOOOIHO ONEPUPOBATH MOHIATHIMU: cpeaHee apuhMeTUIECKoe,
MeJlMaHa, HauOoJIbIIIEe U HaUMEHbIIIee 3HAYEHUSI, pa3Max, JUCIIEPCUs], CTAaHIAPTHOE
OTKJIOHEHUE JUIi  OINHCAHWsS  YMCJIOBBIX  JAHHBIX; YMEHHME  HCCIIEIOBAaTh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCIIC€ C MPUMEHEHUEM rpaduyecKux METOJO0B U
AIIEKTPOHHBIX CPEICTB; TrpadUuecKu MCCIEAOBATh COBMECTHBIC HAOIOJCHUS C
MMOMOIIBIO TUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCHU;

[IP27 yMmeHHe HaxXOAWTh BEPOATHOCTH COOBITUH C MCHOJb30BAaHUEM
rpadUyecKux METOJOB; MPUMEHTHh i1 peuieHus 3aaad (HOpMyJsbl CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, QopMylly MOIHOW BeposTHOCTH, (popmyny beprymim,
KOMOWHATOpHbIE (PaKThI U (POPMYIIBI; OIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHUIA;
YMEHHE ONEpUpOBaTh MOHATHAMH: ClydailHas BeJIWYWHA, pacHpeeicHHe
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BEPOSTHOCTEHM, MAaTEMATUUECKOE OKHMJIAHUE, JUCIEPCUSI U CTAaHAAPTHOE OTKJIOHECHHE
Cly4ailHOM BeJIMYMHBI, (YHKIMMA paclpeleNieHuss W IJIOTHOCTH PaBHOMEPHOTIO,
MOKAa3aTeJIbHOIO U HOPMAJIBHOI'O PaCHpelesIeHuid; YMEHUE HCIIOJIb30BATh CBOMCTBA
M3YUYEHHBIX paclpeiesieHuid I pelleHus 3aJlay; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJBIINX YUCEN, METOJIbI BELIOOPOYHBIX UCCIIEIOBAHUI; YMEHUE PUBOJUTH TPUMEPDI
MIPOSIBJICHHSI 3aKOHA OOJIBIITNX YHCEN B IPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSX;

[1P28 ymenne cBOOOAHO ONEPUPOBATH MOHATHIMU: TOUKA, MPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAN yTOJl, IBYTPAHHBIN YIOJI, TPEXTPAHHBINA YTOJI,
NIEPECEKAIOIINECS, TapAJUICIIBHBIE U CKPEIIMBAIOIINECS NPAMBIC, ITAPAJUICIBHOCTD U
NEPIECHANKYJIIPHOCTD NPSAMBIX U IUIOCKOCTEHM, YrOJl MEXAY IPSAMBIMHU, YTOJI MEXKIY
IPSIMOM M IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH; YMEHHME HCIIOJIB30BaTh IIPH
pelIeHnn 3a/a4 U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPUM; YMEHUE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONEpHUpPOBATh IMOHSATUSIMH:
MHOI'OTPAaHHUK, CEYEHUE MHOIOIDAHHUKA, IPABWIbHBIA MHOTOIPDAaHHUK, IIpU3MA,
nupamuaa, (urypa ¥ MOBEPXHOCTh BpAIEHUs, LWIMHIAP, KOHYyC, IIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUYECHMs KOHYCa M LWIMHAPA, NapajuIeIbHbIE OCU WU
OCHOBAHUIO, CEYEHHWE MIapa, IJIOCKOCTb, Kacarouascs cdepsl, MWIMHIPA, KOHYCA;
YMEHUE CTPOUTh CEYEHNE MHOTOIPAHHHKA, N300pakaTh MHOTOIPAHHUKH, (DUTYPHI U
IIOBEPXHOCTH BpaLEHUs, UX CEYEHUs, B TOM YHUCJIE C IOMOIUBI JJIEKTPOHHBIX
CPEIICTB; YMEHHUE MPUMEHATH CBOWCTBA IN€OMETPHUUYECKUX (PUTyp, CaMOCTOSITEIBHO
(bOopMyIUpPOBATH ONPEACIICHUS U3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKaX reoMeTpUUYECKUX (Uryp, o0OOCHOBBIBATh WJIM ONPOBEPraTh UX; YMEHUE
NPOBOJAUTH KiacCUpUKALMIO (QUIyp MO pa3IuyHbIM MpPU3HAKAM, BBINOJIHATH
HEOOXOMMbIE JOMOJHUTENIbHbIE TOCTPOCHHUS;

[1P29 ymenune cBOOOAHO ONMEPUPOBATH MOHATUAMM: TUIOUIAAb (PUTYPBI, 00bEM
¢burypsl, BeTUYMHA YIJla, PACCTOSHUE OT TOYKH /IO MJIOCKOCTH, PACCTOSHUE MEXIY
NPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAAb cdephl, IUIOMalb
NOBEPXHOCTU  MHUpaMUIbl, TPU3MBL, KOHycCa, UWIUHApPA, 00beM  Kyoa,
IPSIMOYTOJIBHOTO NapaJiIeIeNuIea, MUPAMH/IbI, IPU3MBI, IMJIMHAPA, KOHYyCAa, [1apa;
yMEHHUE HaXOJUTh OTHOLIEHUE 00BEMOB NOJIOOHBIX (PUTYD;

[TP30 ymenue cBOOOAHO OMEpUPOBAThH MOHATUSMHU: JBMKEHUE, MapaICTbHBIHI
MIEPEHOC, CUMMETpPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue
noo0usi, mo100HbIe (DUTYPHI; YMEHUE PACTIO3HABATH PABHBIE U TTOI00HBIC (PUTYPHI, B
TOM 4YHCJIE B TPHUPOJAE, HCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh
Tr€OMETPUYECKUE OTHOIIEHUS, HAXOJUTh T€OMETPUUYCCKHNE BEIUYMHBI (JJIMHA, YTOJI,
iomaab, o0bEeM) MPU PEIICHUH 3a/ad W3 JAPYTHX YYEOHBIX TPEIMETOB W U3
peanbHOM KU3HU;

[1P31 ymMeHue cBOOOJHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAS CHCTEMa
KOOpPAMHAT, BEKTOp, KOOPJAWHATHI TOYKH, KOOPAWHATBHI BEKTOPA, CyMMa BEKTOPOB,
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IPOM3BEIEHNE BEKTOpa Ha YHMCIO, Pa3lioKeHHWE BEKTOpa Mo 0asucy, CKalspHOE
MPOU3BEJCHUE, BEKTOPHOE TIPOM3BEACHHE, YroJ MEXIy BEKTOpaMHU; YMEHHE
UCIIOJIB30BaTh BEKTOPHBIM U KOOPAUMHATHBIA METOJ JJIsl PEIICHUS] T€OMETPUUECKUX
3aJlay U 3a7a4 APYruX y4EOHBIX MPEAMETOB; ONIEPUPOBATH MOHATUSIMH: MaTpUIa 2X2
u 3x3, onpenenuTenab MaTPUIIbl, TEOMETPUUECKUN CMBICIT ONPEICTUTENS;

11P32 YMCHHUC MOJACIHUPOBATL PCAJIBHBIC CUTyallUM HaA A3BIKC MATCMATUKHU,
COCTaBJIATh BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA M HX CHUCTCMBI II0 YCJIOBHIO
3aJlauu, UCCICAOBATh ITOCTPOCHHBIC MOACIIN C HCIIOJIb30BAHHMCM aIlllapara anre6p51,
HHTCPIPCTUPOBATH HOqueHHBIﬁ pe3yiibTatr, CTPOUTH MATCMATHUYCCKHUC MOICIU C
IMOMOIIbKO TCOMCTPUUCCKUX MOHATUH U BCIIMYMH, pClIaTb CBA3aAHHBIC C HHMU
IMPAKTHYCCKUC 3aJadH; COCTABJIATH BCPOATHOCTHYIO MOJICIIb U HHTCPIIPECTUPOBATH
HOJIY“IGHHBIﬁ PE3YIIbTAT, PCIIATh IMPUKIIAIHBIC 3aJa4i CPCACTBAMH MATCMATHUYCCKOI'O
aHaJln3a, B TOM 4YHUCJIC CONAJIbHO-3KOHOMHUYCCKOI'O U CI)I/I3I/I‘—IeCKOFO XapakTepa,

[IP33 ymeHue BbIOMpaTh MOAXOIAIIMNA METOA JUIsl pEUICHUS 3a/1auu;
MOHMMAHUE 3HAYMMOCTH MAaTEeMaTUKU B W3YUYCHUHM NPUPOJHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHUE PACIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B
HCKYCCTBE, YMEHUE MTPUBOJAUTH MTPUMEPHI MATEMATHUYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MAaTEMaTUYECKOU HAYKH.

Cunxponusanus oopaszoBarebHbIX pe3yabTaToB ®I'OC COO n ®I'0OC CI1O

HaumenoBanue HaumeHoBanue HaumenoBanue OK, IIK (B
JIMYHOCTHBIX npeametHsIx (ITP) coorBercTBHH ¢ PI'OC CIIO no
pe3yabTaToB pe3yJbTaToB 08.02.01 CTpoutenscTBO U

(JIP) corjiacao ®I'OC JKCIUTyaTauus 3JaHul U
corsiacio ®IrocC COO COO COOPYKEHHI)
JIP1-JIP8 I1P 1 -I1P33 OK 1 BriGupats crioco0sbl pereHus

3aja4 npodeccuoHalbHOM 1eATeNbHOCTH
MPUMEHHUTEIHHO K

pa3IMYHBIM KOHTEKCTaM

OK 2 Hcnonb30BaTh COBPEMEHHBIE
CpeJCTBa MOUCKa, aHAIu3a U
MHTEpIpeTanny HHPOPMAIUH U
UH(OPMALMOHHbIE TEXHOJIOTHH JIs
BBITIOJIHEHHS 3a71a4 PO eCCHOHATHHOM
JesITebHOCTH;

OK 3 IInanupoBarth U peann3oBbIBaTh
coOcTBeHHOE TTpohecCHoHAEHOE U
JMYHOCTHOE

pa3BUTHE, TPEATNPUHUMATEIBCKYIO
JEeSITeTHHOCTH B MTPO(ECCHOHATEHON
cdepe, UCTIOTB30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B Pa3ITUIHBIX
JKU3HEHHBIX CUTYaIUsX;

OK 4 DddexkTrnBHO B3aUMOIEHCTBOBATH
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HaumeHnoBaHue
JIMYHOCTHBIX
pe3yJbTaToB

(JIP)
coriaacuo ®I'OC COO

HaumenoBanmne
npeaMmeTHbix (I1P)
pe3yJibTaToOB
coraacuo ®I'OC
COO

HanmenoBanue OK, IIK (B
coorBercTBHHU ¢ PI'OC CIIO no
08.02.01 CtpoutensCTBO U
9KCIUTyaTalus 30aHuil 1
COOPYKEHHUI)

1 paboTaTh B KOJUICKTHBE U KOMAH/JIE;
OK 5 Ocy1iecTBasiTh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHUKAIUIO Ha
roCy/1IapCTBEHHOM $I3bIKE

Poccuiickoit denepainuu ¢ yuetom
0COOEHHOCTEH COIMATBHOTO U
KyJbTYPHOT'O KOHTEKCTA;

OK 6 IlposiBiATh rpa’aaHCKO-
NAaTPUOTHYECKYIO MTO3ULHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/IEHNE Ha OCHOBE TPaJULIMOHHBIX
00111e4eI0BeUeCKUX [IEHHOCTEH, B TOM
YHCIIE C YYETOM

rapMOHH3AIUN MEKHAIIMOHATILHBIX U
MEXPEITUTUO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 7 CopnericTBOBaTh COXpaHEHHUIO
OKPYXaIOIIEH Cpebl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUA 00 N3MEHEHUU KIMMara,
MIPUHIIMITBI OEPEKITUBOTO MPOU3BOICTBA,
3¢ pexTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX;

OK 8 Hcmnonb3oBath cpeacTBa
(bu3HYECKOI KYIbTYpHI ISl COXPaHEHHS
U YKpPETJICHUS 370POBbsI B

nporiecce npodeccuoHanbHOMI
JIESITEIIbHOCTH U MOJIJIEPKAHUS
HE00X0IMMOT0 YPOBHSA (PU3NYECKOMH
MOJITOTOBJIEHHOCTH;

OK 9 Ilonp3oBatbest mpodeccunoHanbHON
JIOKyMEHTaluel Ha rocyJapCTBEHHOM U
WHOCTPAaHHOM

SI3BIKAX.

I1K 1.2. BbINOAHATH pacyeTsl U
KOHCTPYUPOBAaHUE CTPOUTETBHBIX
KOHCTPYKLUN

IIK 2.3. IIpoBoANTH ONEpaTUBHBIN y4eT
00BEMOB BBITIOJIHIEMBIX PaboT U
pacxo/10B MaTepuaIbHBIX PECYPCOB
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IIpeemcTBeHHOCTH 00pa3oBaTebHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX)
¢ odpa3oBareabHbIMH pedyabTaTamu ®I'OC CIIO
(mpogeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEIbHOTO
peaMeTa co CEelHaIbHOCTBIO)

HaunmeHoBaHHe MpeIMEeTHBIX Pe3yJbTAaTOB
dIr'ocC COO, umMeroIUX B3aUMOCBA3b C
oOpa3oBaTeibHbIX pe3yiabTaToB ®I'OC

CI1O

HaumenoBanme o01menpogeccnoHaabHbIX
AUCHMILINH, TPO(eCCHOHAIBHBIX MOYJIei
(MIK) ¢ odpa3oBaTebHbIMU
pe3yJbTaTaMH, MMEIOIIUMHU B3aUMOCBSA3b C
npeaMeTasivu OP

[IP12 yMmeHue BBIYUCIATH TE€OMETPUUYECKUE
BEJIMYMHBI ([UIMHA, YroJ, IUIOIAAb, OOBEM,
IUI0IA/b IIOBEPXHOCTH), HCIIOJIb3YS
U3y4eHHbIE (OPMYIIBI U METOBI;

[IP14  ymeHue  BBIOMpATH  MOIXOSIIUN
U3yYEHHBI METOA /sl peUleHUs 3a/aud,
pacno3HaBaTb ~MaTeMaTUdyeckue (akTel U
MaTeMaTHYeCKUe MOJENIM B TNPUPOAHBIX U
OOLIECTBEHHBIX  SIBICHMSIX, B  HCKYCCTBE;
YMEHHUE NPUBOAUTH NPUMEPHI MATEMaTHYECKUX

OTKPBITHH pOCCHUIICKOMN u MHPOBOU
MaTEMaTHYECKON HAYKH.
[IP19 ymeHue omnepupoBaTh IMOHATHIMMU:

HATypaJIbHOC YUCII0, HEJIOC YUCIIO0, OCTATOK IIO

MOJYJIIO, paLnroHaIbHOE 4UCIIO,
UppanoHaIbHOE qHCIIO, MHO€ECTBa
HaTypaJIbHBIX, LEJIbIX, PalMOHAJIbHBIX,

JENCTBUTENIBHBIX YHMCEIl; YMEHHUE UCIIOJIB30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIINA OOl
JenuTeNs W HauMeHbllee oflee KpaTHoe,
anroput™ EBknmza mnpu  pemieHuu 3ajaad;
3HAKOMCTBO C Pa3JMYHBIMU IO3ULMOHHBIMU
CUCTEMaMHU CUHCIICHUS;

ITP20  ymeHue  cBOOOJHO  ONEPHUPOBATH
MOHATUSIMU: CTENEHb C IEJbIM I0Ka3aTeleM,
KOPEHb HAaTypaJbHOM CTENEHHU, CTENEHb C
palMOHANIBHBIM  TIOKa3aTelieM, CTENeHb C
JENCTBUTEIBHBIM (BeIIECTBEHHBIM)
nokasaresneM, Jiorapugm  4yMcia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA;
[1P28 ymeHue cBOOOHO ONEepUpOBAThH
HNOHSTUSMM: TOYKA, IPsIMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IIJIOCKUHI yToI,
JByTPaHHBIN yroJl, TPEXTPaHHbIN YIod,
MIEPECEKAOIINECS], TAPATIIEIbHBIE U
CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH,
YTOJI MEXAY IPSMBIMH, YTOJ MEXKIY IIPSIMON U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU;
YMEHME HUCII0JIb30BATh [IPU PEIICHNUH 3a]a4
M3YYEHHbIE (PaKThl U TEOPEMBI INIAHUMETPUH;

IIM.01 YuacTue B IpOEKTUPOBAaHUM 3AAHUN U
COOPYKEHHI
YMers:
-BBITIOJIHATD TeTJIOTeXHUYECKUN
OTPAXKIAIOIIUX KOHCTPYKIIUH;
- BBITIOJIHSATE PAcyYeThl HArPY30K,
JIEUCTBYIOIINUX HA KOHCTPYKIIUU
- 10 KOHCTPYKTHUBHOHM cXeMme
PACUYETHYIO CXEMY KOHCTPYKLM;
- BBITIOJIHATH CTATUYECKUIN pacyer;
- BBITMIOJIHATH PACUYEThl COSIUHEHUN 3JIEMEHTOB
KOHCTPYKIIUU;
-OIpelesITh HOMEHKIIATYpy M OCYILECTBISATh
pacuer 00bemMOB (KoiaudecTBa) M Tpaduka
MOCTaBKH CTPOUTETBHBIX MaTepHaJioB,
KOHCTPYKUUH, u3Aenuid, o0OpyAoBaHUA U
JIPYTHX  BHUAOB  MaTePUATBHO-TEXHUYICCKUX
pecypcoB B COOTBETCTBUU C
MIPOU3BOICTBEHHBIMU 3aJIaHUSIMU "
KaJleHAapHBIMU TJIaHAMHU IPOU3BOJICTBA
CTPOUTETBHBIX pabort Ha 00BbeKTe
KaluTaIbHOTO CTPOUTENHCTBA
[IM.02 Brinosninenue TEXHOJOTUYECKHUX
MPOILECCOB  HAa  OOBEKTe  KalUTaIbHOTO
CTPOUTENIbCTBA
YMersb:
- IPOBOJUTH OOMEpPHBIE PabOTHI;
- OIpeneNnsaTh 00bEMBI BBITIOIHAEMBIX PaldoT;
- BECTM CIHHCaHME  MaTepuajoB B
COOTBETCTBUHU C HOPMAMHM pacxojia

pacuer

IIOCTPOUTH
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YMEHHUE OLICHUBATh Pa3Mepbl 0ObEKTOB B
OKpYXaloIIeM MUPE; YMEHHUE ONepUPOBaTh
HNOHSTUSIMU: MHOTOI'PaHHUK, CEUEHUE
MHOTOTPaHHHKA, MPAaBUIbHBI MHOTOTPaHHUK,
npu3Ma, MupamMua, GUrypa u moBEpXHOCTh
BpallleHus, IIWIMHIP, KOHYC, 1map, chepa,
pa3BepTKa IIOBEPXHOCTH, CEYEHUsI KOHYCa U
HWIMH]IPA, NapaJuiebHbIe OCH WU
OCHOBaHUIO, CEYEHNUE 11apa, MIIOCKOCTb,
Kacaroasicsi cepbl, HUIUHAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHKA,
n300paxaTb MHOTOIPaHHUKHU, GUTYPBI U
[IOBEPXHOCTH BpAILEHUS, UX CEUEHUS, B TOM
YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSITH CBOWCTBA T€OMETPUUYECKUX
buryp, caMocTosTeNIbHO GOPMYITUPOBATH
OTIpeieNIeHUs] H3y4aeMbIX (UTYp, BHIABUTAThH
TUIOTE3bl O CBOMCTBAaX M MpU3HAKAX
reoMeTpruIecKux (Guryp, 000CHOBBIBATH UIIH
OMpOBEpPraTh UX; yMEHHE IPOBOAUTH
KJIaccu(puKanuio GUryp Mo pa3IuIHbIM
MpU3HAKaM, BBIIIOJIHATH HEOOXOUMbIE
JIOTIOTHUTEIIbHBIE TOCTPOEHNUS;

[1P29  ymenue CcBOOOAHO  ONEPUPOBATH
NOHATUSAMH:  IUomans  (Qurypel, oObeMm
burypsl, BeJIM4MHA yIiia, PACCTOSIHUE OT TOUKH
JI0 TJIOCKOCTH, PACCTOSIHUE MEXKAY IMPSMBIMU,
paccTosiHuE MeEXAy IUIOCKOCTSAMH, IUIOUIazib
cdepbl, IUIOHIA/b IOBEPXHOCTH MHPAMUBbI,
OpU3MbI, KOHyCa, LWINHApA, 00beM Kyo0a,
PSIMOYTOJIBHOTO napasuiesienunena,
MUPAMUJIBL, PU3MBI, IUITUHAPA, KOHYCa, I1apa;
YMEHHE HaxXOAWTh OTHOIIEHHWE O00BEMOB
no00HBIX (puUryp;
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4. TEMATHYECKOE INTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O ITIPEJMETA

Oo0bem, 4. / Hanpasienust
B TOM 4Mcjie | BOCHUTATEJIbHOI
HaumeHoBaHue pa3jiesioB u
Tem Conep:kanue y4eOHOro MaTepuasa B popme i} AesiTeJIbHOCTH
NMPaKTHYECKO
NMOATOTOBKH
Pazgea 1. AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A
Tema 1.1 Coneprxkanue y4eOHOro MaTepuaa 14
Yuciaa ¥ BBIYMCICHUSA 1,2 HarypanbHble M 1eJible Yuciia 1 npogeccHoHaIbHO-
Hamypanvnvie u yenvie uucna. ParmonanbHple uncia. JleCTBUTEIbHBIC TpyHOBOIo
yucna. PanyoHanbHble UM UppalnuoHaibHble uduciaa. OOBIKHOBEHHbIE U BOCTIMTAHWA
JecATUYHbIEe JpoOU, IPOLEHTHI, 0ECKOHEUHbIE NEPUOINIECKUE APOOH. HCHHOCTH
. HAYYHOTO
34 ApudmMeTHyecKne onepanuu ¢ 1eHCTBUTEIbHBIMI YHCJIAMU. 1 O3HAHIS
Monynp AEeWCTBUTENBHOIO YHMCIa M ero cBoictBa. [IpubnmxeHHble
BBIUMCJICHHS, TPaBUJIa OKPYIJICHMs, MPUKHUIKA M OILIEHKa pe3ylbTaTa
BBIYMCIICHUI
5,6 Jle1uMocTh meabIX YHCe 1
Ilpumenenue npusnakog Oenumocmu yeavlx yucen, HAUbOTbUUL 00wl
oenumens (Oanee HOJ) u nHaumenvuee obwee kpamuoe (Oaree - HOK),
ocmamxo8 no mooynio, areopumma Eexnuoa ona pewenus 3a0ay 6 yenvix
Yycnax.
7,8 KomnuiekcHsble yncia 1
Komnnexchnovie uucna. Aneebpauyeckas u mpueoHomempuieckas opmol
3anucu KOMRIEeKCHO20 Yucna. Apugpmemuveckue onepayuu ¢
KOMNIeKCHbIMU yuciamu. HM306pasiceHue KOMNIeKCHbIX Yucel Ha
KOOPOUHAMHOU NIOCKOCHIU.
9 ®opmyaa Myaspa. 1
Dopmyna Myaspa. Kopnu n-oii cmenenu u3 KOMRIEKCHO20 YUCIA.
IIpumenenue KOMNIEKCHBIX YUCEN O peuleHUs: Pu3UUeCKUx u
2eoMempuiecKux 3a0ay.
10,11 Crenenn 1
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
Crenens ¢ 1enbIM nokasareneM. CTeneHb ¢ palMoOHaAIbHBIM MTOKa3aTeleM
U €€ CBOMCTBA, CTEIEHb C JCHCTBUTEIbHBIM II0KA3aTeIeM
12,13 | Jlorapu¢m umnciaa 1
Jlorapudwm uucna. CBoiicTBa jgorapudma.
14 ApudMeTHYeCKHH KOPEHb HATYPAJIbHOM CTEIIEHH M €ro CBOMCTBA. 1
15,16 | JdecaTHYHBIE U HATYPAJIbHbIE JOTapU(MBI. 1
JlorapugmMupoBaHue ¥ NOTEHIIMPOBAHNE BBIPAKECHHUH
17,18 | Apo6u 1 mpoueHTHI 1
[Tpumenenne npodelt W MPOLEHTOB JJISl PELICHUs MPHUKIAIHBIX 3a/a4 W3
pa3IMYHBIX OTpacieil 3HaHW U peanbHOW >Xu3HU. buHom HbroTOHA.
Hcnonp3oBanne MOAXOAAIIEH (GOPMBI 3aTTCH JCHCTBUTEIBHBIX YHCET JUIS
pellieHrs MPaKTUYECKHX 33124 U MPECTaBICHUS JaHHBIX
19,20 | OcHOBBI TPUTOHOMETPHH 2
CuHyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa
21,22 | ApKcUHYC, ApKKOCHHYC U APKTAHTe€HC YHCJI0BOI0 apryMeHTa 2
23-42
IIpakTnyeckue 3aHATHSA 20
1. Apudmernyeckue necTBUS HAJ YUCIAMU 2
2. Pemienuie ypaBHEHMI B CICTeME KOMIUIEKCHBIX YHCell 2
3. HaxoxneHue npuOIMKeHHBIX 3HAUEHNUH BEIMYHUH U ITOTPELTHOCTEH BBIUMCIICHUH. 2
CpaBHeHHUE YUCIIOBBIX BBIPAXKEHUH )

4. HaxoxaeHue 3HaUYeHUH CTeNeHel ¢ pallioHaIbHBIMU TToKa3aTensiMu. CpaBHEHHE
CTeIeHEeN
5. HaxoxneHnue 3HaueHHi Torapudma mno mpou3BOILHOMY OCHOBAHHIO

S

[Tepexom oT 0JHOTO OCHOBAHHMS K JPYTOMY

7. Bpruucnenue u cpaBHeHUE JIorapumMoB

NN DNDN
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Oo0bem, 4. / Hanpasienus
B TOM YHCJIe | BOCIHUTATEJIbHOI
HaumeHoBaHue pa3jiesioB u
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
8. IIpeobpazoBaHue BBIpAKESHUM, COACPIKAIITUX CTCTICH 2
9. IIpeobpazoBaHue BBIPAKECHHI, COMCPIKAIIUX CTEIICHU 2
10.JIorapudMupoBaHre U TOTSHIIUPOBAHNE BBIPAKCHHIMA
KonTpoabHas padora -
CamocrosiTesibHas padoTa 2
Hoxkinaz o Teme «IIprMeHeHne ClI0XHBIX MPOLIEHTOB B MATEMaTHYECKUX pacueTax»
Tema 1.2 Coneprkanue y4eOHOro MaTepuania 16
YpaBHeHUs] M HEPAaBEHCTBA 43 ToxknecTBa U TOKAeCTBEHHbIE NPe00pa3oBaHus 1 npoQeCcCHOHABHO-
ToxzaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPECHb TPyAOBOI'O
ypaBHeHUs. PaBHOCWIIBHBIEC YPaBHEHMS U YPABHEHMS-CIICICTBHSL. BOCTIMTAHWA
LEHHOCTHU
44 HepaBeHCTBO, pelieHHe HEPABEHCTBA. 1 HAYYHOTO
OCHOBHBIE METOBI PEIICHUS IETBIX U APOOHO-PAMOHATBHBIX TIO3HAHUS
ypaBHEHU U HEPABEHCTB.
45 Pemrenue MppanMoHAJIBHBIX, MOKA3aTeIbHBIX H JIOTapU(MHYECKHUX 1
ypaBHeHHH
Pemenne wWppanmmoHaNbHBIX, ITOKA3aTENbHBIX W JIOTapU(OMUIECKUX
YpaBHEHUHI
46 MHoOro4/ieHbl OT OJJHOM MEepeMEeHHOM 1
MHorowieHsl OT OJHOM TNIepeMeHHOU. [leneHne MHOrousieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y.
47 MHoro4/ieHbl ¢ HeJbIMH KO3 GULIHEeHTAMHI 1

Muorounensl ¢ 1nensiMa - ko3 dunmentamu.  Teopema  Buera.
[TpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHM, COJIEPIKAITNX CTENCHH U KOPHH.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM 4Hcjie | BOCHUTATEJIbHOM
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOM
MOJATOTOBKH
48 HppauuonajbHble ypaBHEeHHSI. 1
Wppaunonansusie  ypaBHeHHs.  OCHOBHBIE ~ METOJBI  pEIICHUS
UppalMOHAIbHBIX YPABHEHUH.
49 Iloka3aTebHBbIE YPABHEHHUSI. 1
[TokazarenbHbie YpPaBHEHUS. OcHOBHBIE METO/IbI peLIeHus
M10Ka3aTeJIbHbIX YPAaBHEHUH.
50 Jlorapumuyeckue ypaBHeHHU. 1
IIpeoOpa3oBanue BBIpAXKEHUH, CoJIepIKALINX J0rapuQpMmBbl.
Jlorapugmuueckue  ypaBHeHus.  OCHOBHBIE ~ METOJBI  pEIICHUS
Jorapu(pMUUECKUX YPaBHEHHH.
o1 OcHoOBHBIC TPUTOHOMETPHYECKHE (POPMY.JIBbI. 1
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMybL. ITpeoOpa3oBanus
TPUTOHOMETPHUYECKUX  BBIpOXKECHUU. PerieHne TPUTOHOMETPHUYECKHX
YPaBHEHHUH.
52 Cucremsl 1
Cucmema u cosoxkynHocmv ypagueHull u Hepasencme. Pasnocunvuvie
cucmembl U cucmemvl-credcmeus. Pagnocunvnvle Hepagencmsa.
53 Pemienne TpMroHOMeTPHYECKMX HEPABEHCTB. 1
Ombop  KopHeli  MpPU2OHOMEMPUYECKUX  YPAGHEHUl ¢  NOMOWbIO
MPUSOHOMEMPUUECKOUl  OKpYd#cHOCmU. Pewenue mpueconomempuueckux
HEepPaseHCcms.
54 OcHOBHBIC METOAbI PEIICHHUSI NMOKA3ATEeJbHBIX H JIOTapu(pMHUYECKHX 1

HEPaBEeHCTB
OchosHble Memoobl peuleHuss NOKA3AMENbHbIX U  102apUPMUUECKUX
HepageHcme.
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HaumeHoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOIro MaTepuaJia

Oo0beMm, u. /
B TOM YHCJIe
B popme
NMPaKTHYECKOMH
NMOAr0TOBKH

Hanpasiaenus
BOCIIUTATEJIbHOMI
AeATe1bHOCTH

55

OcHOBHbIE METOIbI PellIeHHs] HEPABEHCTB U YPABHEHHUH

OchosHble MemoObl peuweHus: uppayuoHanbhslx Hepasencms. OcHoGHbIe
MemoObl  peuieHuss  cucmem U COBOKYNHOCMEU  pPAYUOHATIbHBIX,
UPPAYUOHAILHBIX, NOKA3AMENbHBIX U 102APUPMULECKUX YPABHEHU.

1

56

YpaBHeHNsl, HEPABEHCTBA U CHCTEMBI ¢ IapaMeTPaMHu.

VYpaenenus, nepasencmea u cucmemvl ¢ napamempamiu.

Ilpumenenue ypagumenuul, cucmem U HEPABEHCME K  PeEUEHUIO
Mamemamuyeckux 3a0ay u 3a0ay U3 paziudHelx odracmel HAYKU U
PeanvHOU JHCUSHU, UHMEPNPEemaysi NOJYYEeHHbIX Pe3yIbmamos.

57

Martpuua cucTteMbl JIMHEHHBIX YPABHEHHI

Pemenne cucreMm JMHEHHBIX YpaBHEHHMU. Marpuiia CUCTEMBI JIMHEHMHBIX
ypaBHeHui OmnpenenuTens MaTpubl 2 X 2, €10 TeOMETPUYECKUI CMBICT U
CBOMCTBA, BBIYHCICHUE €r0 3HAYCHHs], IIPUMEHEHUE ONPEHCIUTENS IS
peLICHUs CUCTEMBI IMHEHHBIX YpaBHEHUI. Perenne npukiaaaslx 3a1a4 ¢
ITIOMOIIIBIO CUCTEMBI JINHEWHBIX yYpaBHEHMM. McciienoBannue mocTpOeHHON
MOJEJIH C TOMOILBI MaTPUL] U ONPEACIIUTEIIEH.

58

ITocTpoeHne MaTeMaTHYeCKHX MojJesell peajlbHOM CUTyallud
MOMOIIbI0 YPABHEHHU U HEPABEHCTB.

ITocTpoeHre MaTeMaTUYECKUX MOJEIIEH PEAIIbHON CUTYalUU C ITOMOILBIO
YpaBHEHHH M HEpaBeHCTB. lIpumeHeHue ypaBHEHUN M HEpPABEHCTB K
pEILIeHUIO MaTeMAaTHYEeCKHX 33/1a4 U 3a]a4 U3 pa3IMyHbIX o0jacTell HayKu
U peaJbHOU KU3HU.

59-96

IIpakTHYecKkne 3aHATHA
1. PaBHOCHIBHOCTH ypaBHEHUI

2. Pemenue HEPAaBCHCTB METOJOM UHTCPBAJIOB

NN DN
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Oo0bem, 4. / Hanpasienus
HauMeHOBAHHE PA3EIOB | B TOM 4Hcjie | BOCHUTATEJIbHOM
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOM
MOJATOTOBKH
3. Pemenune uppanmoHanbHbIX YpaBHEHUIH 4
4. PenieHue npocTEHIINX MOKa3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB 4
5. Pemenune npocreiiimux norapu(pMUUECKUX YpaBHEHH U HEPABEHCTB 2
6. PagmanHBINi METOA M3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C TPayCHOM MEpPOii 2
7. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YHCIIa. c
8. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECCTBA 2
9. ®opmyIbl CIOKEHHSI, yIBOCHUS g
10. [TpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (DYHKIMI B TPOU3BEACHUE 5
11. ITpeoOpa3oBanue MPOU3BEACHHUS TPUTOHOMETPUYECKIX (PYHKIUN B CyMMY 4
12. O6patHbIe TPUTOHOMETPHUYECKHE (DYHKIHH 4
13. Pemenue npocTeHmx TpPUrOHOMETPUIECKAX YPaBHEHHH 2
14. Pemienue TpUroHOMETPUUECKUX YPaBHEHUH
15. Pemenue npocTefmx TpUroHOMETPUIECKUX HEPABEHCTB
KonTtpoJsbHas padora -
CamocrosiTeibHasi padoTa -
Tema 1.3 Coneprxanue yueOHOro MaTepuasa 10
®ynkuuu u rpagukn npogeccnoHaIbHO-
97,98 | @ynkyua u ceoiicmea 2 TPYyOBOTO
®DyHKIWs, Crioco0s! 3a1anus GpyHKIMA. B3anMHO 0OpaTHBIE (QYHKIIUH. BOCTIMTaHNA
99 Komnosuumsa ¢pynkumii. I'paguk pyHkuum. 1 EEHES(C;Z
Komnoszunus ¢pyunknuii. ['paduk pynkumun. DnemeHTapHbIe HozHaHI/IH

npeoOpa3oBanus rpadgukoB ¢pyHkmid. O01acTh ONpeaeNeHHs U
MHO>KecTBO 3HaueHui pyHkuuu. Hymu @ynkuuu. [pomexytku
3HAKOIOCTOSIHCTBA.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM 4Hcjie | BOCHUTATEJIbHOM
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOM
MOJATOTOBKH
100 YeTHble U HeUeTHbIE QYHKIMH. 1
Yernsie u HeueTHbIE pyHKuuU. [lepuoanyeckue pynkumu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MUHUMYMBI ()yHKIIUH.
HaunOospliee 1 HauMeHbllee 3HaYeHUs (YHKIIMU HAa TPOMEKYTKE.
101 Buab! pynknmii 1
JIuHeliHast, KBaJpaTU4Has U JPOOHO-IIMHEHHas (QyHKIMU. DIeMeHTapHOoe
WCCIICIOBAHHE U TIOCTPOCHUE MX TPa(HKOB.
102 CrenenHasi yHKIMA C HATYPAJIbHBIM H eJIbIM I0KA3aTeJIeM. 1
Crenennast GyHKIMS C HATYpaJbHBIM U LIEJIBIM MoKa3ateneM. Ee cBoiicTBa
u rpaduk. CpoiicTBa M rpaduk KOpHS N-OM CTeNeHH Kak (YHKLHUU
00paTHOM CTENEHH C HATYPAIbHBIM MTOKA3aTeIEM.
103 Iloka3arenbHas u Jiorapudpmuyeckass (YHKUHH, HUX CBOWCTBAa H 1
rpaguxu.
IToka3zarenbHast U jgorapugmuueckas GyHKIUHU, UX CBOHCTBA U IpaduKu.
Hcnonp3oBanue rpadukoB GyHKUIUN AJIsl peLISHHs] YPaBHEHHH.
104 Tpuronomerpnuyeckne GpyHKIHH, X CBOHCTBA M TPAQUKH 1
Tpuronomerpuveckass OKpyXHOCTb, ONpEICIICHHE TPUTOHOMETPHIECKUX
GyHKIMHA YUCIIOBOTO aprymMeHTa. (DOYHKIHMOHAIBHBIE 3aBUCUMOCTH B
peanbHBIX Mpoleccax U ABIEeHUsAX. I’ papuku peaabHbIX 3aBUCUMOCTEH.
Tpuconomempuueckue QyHKyuU, ux ceoucmea u 2paguxu
105 TI'pagpuueckue memoowt pewienus ypasHenuil u HEPAGeHCME 1

I'eomempuueckue obpasvl ypasHenuii u Hepagencmes Ha KOOPOUHAMHOU
nirockocmu.l paghuueckue memoosi peutenus ypagHeHull U HepaseHCcma.
I'pagux komnosuyuu gyuxkyuil. I eomempuuecxkue o6pasvl ypasHeHutl u
HepaseHcms Ha KOOPOUHAMHOU NJLOCKOCTIU.
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Oo0bem, 4. / Hanpasienus
HauMeHoBaHue pasie/ios 1 B TOM 4Hcjie | BOCHUTATEIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NMPaKTHYECKOMH
MOJATOTOBKH
106 I'paguueckue memoowt pewrenus 3a0au ¢ napamempamu. Hcnonvzosarue 1
epaguxos pyuxyuil 018 UCCIe008aHUSL NPOYECCO8 U 3A8UCUMOCTEL,
KOmopbwle 803HUKAIOM NPU peuteHuld 3a0ay u3 Opyeux y4eOHvix npeomemos
U PeanbHOU HCUZHUL.
107-116
IIpakTHYecKre 3aHATHS 10
1. TlocTpoenue u uTeHUE rpa@uKOB YHKIIHHA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU 2
2. CpoiicTBa JIMHEHHON M KBaJpaTHIHOW (HyHKIIHIA 2
3. Uccnenosanue GpyHKIUN 2
4. Pemenue 3a1au 2
5. Ilpeo6pa3oBanue rpadukoB GpyHkuuii. [ paduueckne MeTOIbI peICHUs
YPaBHEHUU U HEPABEHCTB Z
KoutpoJabsHas paéora -
CamocrositeibHas padora -
Tema 1.4 Coneprxanue yueOHOro MaTepuaa 17
Havana maTemaTHdeckoro 117 | ApudmernyecKasi ¥ reoOMeTPUIECKAs POrPeccHs 1 Mpo(eccHOnATBHO-
aHa/IM3a ITocnenoBaTeNbHOCTH,  CIIOCOOBI  3aJaHMsl  TOCIEI0BATENbLHOCTEN. TPYAOBOTO
Apudmernueckass M reoMeTpuyeckas —mporpeccud.  beckoHeduHO BOCIMTAHHA
yObIBarommasi reomerpuueckas nporpeccus. Yucno e. @opmyia CIIOKHBIX HEHHOCTH
TIPOIICHTOB. HayHqHOTO
118 Hcnonb3oBanue Nporpeccuu AJisi pelieHusi peajabHbIX 3a1a4 1 HOsHArIA

NPHUKJIATHOT0 XapaKTepa.
Hcnonp30Banue nporpeccuu il pelieHus pealbHbIX 3324 IPUKIIATHOTO
xapakrepa. MeTo1 MaTeMaTH4eCKOM MHAYKIIMA. MOHOTOHHBIE U
OTPaHUYEHHBIE MIOCIIEN0BATENBHOCTU. ICTOpUS BOSHUKHOBEHUS
MaTeMaTHYECKOro aHaJln3a Kak aHajiu3a 0eckoHeuyHo Majbix. CymMma
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Oo0bem, 4. / Hanpasienus
HauMeHoBaHue pasie/ios 1 B TOM YHCJIe | BOCIHTATEJbHOMN
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPAKTHYECKOH
NOATOTOBKH
OCCKOHEYHO yOBIBAIOIICH T€OMETPHUIECKOM Tporpeccun. JIMHeHHbIN 1
3KCIIOHEHLIMAIBHBIN POCT.
119 Texnuka quddepeHunpoBaHus 1
HenpepeiBHble QyHKIHH W WX CBOHCTBA. TOUYKH pa3pbiBa. ACHMIITOTHI
rpa¢pukoB Qynkuuil. IlepBas u BTOpas NpPOU3BOJIHBIE (YHKLUH.
Onpenenenre, TeOMETPUYECKUI U (PU3NUECKHUI CMBICT TIPOU3BOHOM.
120 YpaBHeHHe KacaTeJbHOU K rpapuKy QyHKIMH. 1
VYpaBHeHMe KacaTenbHOU K rpaguky GyHkiuu. IIpousBoaHbie
AJIEMEHTapHbBIX (PYHKIMH.
121 IIponsBoaHasi cymMMbl, NpPOM3BeJAeHHS, YACTHOIO U KOMIIO3MIHH 1
GyHKumm.
[Ipown3BoiHasi CYMMBI, IPOU3BEAECHHMSI, YACTHOTO M KOMIIO3ULIUK (DYHKIUH.
122 CBoiicTBa QyHKIHI1 HeNPEePBIBHBIX HA OTPe3Ke. 1
CaoiicTBa GyHKIIUI HETIPEPHIBHBIX Ha OTpe3Ke. MeToa HHTEpBaJIOB IS
pereHust HepaBeHCTB. [IprMeHeHe CBOMCTB HEMPEePhIBHBIX (DYHKIMH 115
pelieHus 3a1a4.
123 IIpumeHnenne NpoN3BOAHON K HCCICIOBAHNIO QyHKIUH 1
[IpumeneHnne mpon3BoIHOMN K HccienoBaHuio GyHkuuil.Ilpumepst
pemeHuii qudQepeHnanbHbIX YpaBHEHUH.
124 MartemaTu4eckoe MoeJTMPOBAHME PeAJILHBIX IPOLECCOB € MOMOLIbIO 1

AU(ppepeHATBHBIX YPABHEHUI.
MatemaTnuecKkoe MOJCIMPOBAHUE PEAIBHBIX ITPOLECCOB ¢ TOMOIIBI)
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
mudepeHInaTbHBIX YPaBHEHUH.
125 Ilpumenenue npou3zeo00Hoil K uccie008anuIo YyHKuuil Ha 1
MOHOMOHHOCHb U IKCHPEMYMBbL.
Ipumenenue npouz800HOI K UCCIEO08AHUIO PYHKYUL HA MOHOMOHHOCb
U SKCMpemymbl.
126 Haxoorcoenue naubonvuie2o u HaUMEHbULE20 3HAYEHUIT HEnPePbIEH O 1
dyukyuu na ompesxe.
Haxoorcoenue naubonvuieco u naumeHvuie20 3Ha4eHUll HenpepuleHOU
@yHKyuu Ha ompesxke.
127 IIpuMeHeHne NPOU3BOAHOM 1
IIpumenenue npouz800HOI OJ1s1 HAXOHCOEHUS HAUTYUULE20 PeUleHUs 8
NPUKTIAOHBIX 3A0a4ax, OJisl Onpedeienusl CKOpOCmu U YCKOpeHus npoyecca,
3A0AHHO20 POPMYNOU UNU 2PAPUKOM.
128 IlepBooOpa3nas u HHTErpaa 1
Ilepsoobpasnas u unmeepan. Ilepeoobpasnasn, OcHO8HOE CBOUCMBO
nepeooOPA3HLIX.
129 IlepBooOpa3Hbie d1eMeHTAPHBIX PYHKIHUIA. 1
Ilepsoobpasnvie  snemenmapuvix  @yukyuti. Ilpasunra HaxodxcoeHus
nepsoodPA3HbIX.
130 HuTerpau. 1
Unmeepan. [ eomempuyeckuii cmvici unmezpaida.
131 Bbiuncienune onpenejseHHOro uHTerpajga mo d¢opmyiae Hbrorona- 1

JleiioHuua.
Buiuucnenue onpedenennoco ummeepara no ¢gopmyne Hvromoua-
Jletionuuya.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NPaKTHYeCKOMH
NMOJATOTOBKH
132 IIpuMeHeHMe HHTETPAaJA I HAXO0XKIEHHsI TI0IIA1ei 1
Ilpumenenue unmezpana 01 HAXOHCOEHUs. NAOWAOCL NIOCKUX Queyp U
00beM08 2eomempuiecKux mell.
133 IIpumepsl pemienunii 1udpdepeHTHATBLHBIX YPABHEHHUI. 1
Ipumepvl pewtenuil ougghepenyuanvhvix ypasuenui. Mamemamuyeckoe
MOOeIUpPOBaHUE PeabHbIX NPOUecco8 ¢ NOMOwblo OuphepeHyuanrbHbIx
VPABHEeHUI.
134-161
IIpakTnyeckune 3aHATHSA 28
1. BpluncreHue 4IeHOB MMOCIE0BATEILHOCTH. 2
2. llpenen mocnenoBaTeNbHOCTH 2
3. IlpaBuna u popmynsl auddepeHunpoBaHus 2
4. HWccnenoBanue (GyHKIMU C IOMOIIBIO TPOU3BOTHOM 2
5. HaxoxxneHue HanOOIBIIETO U HAUMEHBIIIETO 3HAYEHHUS U IKCTPEMATbHBIX 2
3HaYeHUHN QYHKINH
6. HaxoxneHue HanOOBIIETO U HAUMEHBIIIETO 3HAUCHUS ¥ SKCTPEMAIIbHBIX 2
3HauYeHUHN QYHKINH 5
7. WccnenoBanue GyHKIIUU HA SKCTPEMYM C TIOMOIIBIO 2 TPOU3BOTHON 2
8. Haxoxnenue Touek neperuda 2
9. Tlpocreiimue mpueMbl BEIYUCICHHUS HEOMIPEISTICHHOTO HHTETpaJia 2
10. Beruuciienue onpeeIeHHOTr0 HHTerpaja 2
11. Beruucnenue onpeneaeHHOTO HHTErpaa 2
12. Berauciienue mionam Gurypsi 2
13. ®usznueckoe MPUIIOKEHNE ONPESIICHHOTO HHTErpaa; 2

a) Beruncnenue myTu, NpoiIeHHOT0 TOYKOI;
6) Beruncnenue paboThl IEPEeMEHHON CUJIIBI
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Oo0bem, 4. / Hanpasienus
B TOM 4YHCJe | BOCHUTATEIbHOM
HaumeHoBaHue pa3jiesioB u
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
MPAKTHYECKOM
MOJATOTOBKH
KonTposbHas padora -
CamocrosiTesibHasi padoTa -
Tema 1.5 Coneprxanue yueOHOT0 MaTepuasa 2 npodeccuoHaIbHO-
MHo:xecTBa U JIOTHKA TPYIOBOTO
162 MHokecTBO, ONIepaluy HAJl MHOKeCTBAMM. 1 BOCITUTAHUA
MHOXecTBO, Onepaiy HaJl MHOKECTBAMHU U MX CBOWCTBa. Omnpenenenue, TICHHOCTH
TeopeMa,  CBOWCTBO  MaTeMaTHYeCKOrO  OOBEKTa,  CIEACTBHE, Hay"HOTO
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUSI. TOSHAHNA
163 Juarpammbl Jiljiepa-Benna. 1
Juarpammsl Ditnepa-Benna. [IpumeneHne TeopeTHKO-MHOXKECTBEHHOTO
armapara Jjisl OMUCAHUS PEATBbHBIX MPOILIECCOB U SIBJICHUH, IPU PEIICHUN
3a7a4 U3 APYTHX YU4EOHBIX MPEAMETOB.
KonTtpoJsbHas padora -
CamocrositeibHas padora -
Paznea 2. I'EOMETPUA
Tema 2.1 Coneprxanue yueOHOro MaTepuasa 6
IIpsiMmble ¥ MJIOCKOCTH B 164 OcHOBBI cTEpeoMeTpuH 1 npoheccuoHaNbHO-
NPOCTPAHCTBE. OcHoBHbIE TOHSATHUS cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb, TpyHOBOIo
npoctpaHcTBo.  [loHstne 00 ~ akCMOMAaTH4YeCKOM  IOCTPOECHUU BOCTIHTAHHA
[EHHOCTH

CTCPCOMCTPHU: AKCUOMBI CTCPCOMECTPUHN U CIICACTBHA U3 HUX.
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HaumeHoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOIro MaTepuaJia

Oo0beMm, u. /
B TOM YHCJIe
B popme
NMPaKTHYECKOMH
NMOAr0TOBKH

Hanpasiaenus
BOCIIUTATEJIbHOMI
AeATe1bHOCTH

165

B3aumHoe pacnoJioxkeHue NPSIMbIX B IPOCTPAHCTBE

B3auMHOe pacnonoKeHHe MPsSMBIX B IPOCTPAHCTBE: NEPECEKaroIIuecs,
napasJiesibHble U CKPELIMBAIOIUECS IpsIMBIE. [Tpusnaku
CKPEILMBAIOIINXCS PSMBIX.

[TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE: MapasuleibHbIe
npsiMble B MPOCTPAHCTBE,  MapajlIeIbHOCTh  TPEX  MPSAMBIX,
napaieNIbHOCTh NpsAMON M IuiockocTu. [lapamiensHoe W IEHTpaIbHOE
IIpOEKTUpOBaHue,  u300pakeHue  ¢uryp. OCHOBHBIE  CBOIiCTBa
HapajyIeNIbHOr0 MPOEKTUPOBAHHUS.

1

166

HN300paxenne puryp B napauiejbHOM NPOeKIHU

N3o0paxenne ¢uryp B NapaUICIbHONM  NPOSKIMU.  YTIBI  C
COHAIIPABJIICHHBIMH CTOPOHAMHU, YT'OJ MEXAY MPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEW: MapajuiedbHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX MockocTell. [IpocTeiiue mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETPajip, Napajuiesienunes, IOCTPOCHHUE CEUEHUH.

167

IepneHAUKYAAPHOCTL NPAMOM U IIOCKOCTH

[lepieHAMKYIAPHOCTh MNPAMOM M IUIOCKOCTH: TEPHEHIUKYJISPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSMBIE I1APAJUICIIbHBIC U IIEPIICHIUKYIIIPHBIEC K
IJIOCKOCTH, IIPU3HAK IEPIEHAUKYISIPHOCTH NPSIMOM M  IUIOCKOCTH,
TeopeMa O MpsIMOH MEpPHEHAMKYJIAPHONM IIOCKOCTH. OpToroHanbHOE
IIPOEKTUPOBAHUE.

168

IlepnenauKy/IsIp 1 HAKJIOHHBIE.

[lepneHuKynsip W HaKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH,
paccTosiHUEe OT MPSMOM J10 IJIOCKOCTH, NMPOEKLUs (PUTyphl HAa TIOCKOCTb.
[lepneHMKyIIpHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHINKYISAPHOCTH JIBYX
m1ockocTeil. Teopema o Tpex NeprneHIuKyIspax.

HAay4YHOI'O
IIO3HAHUA
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Oo0bem, 4. / Hanpasienus
B TOM 4Hcjie | BOCHUTATEJIbHOM
HaumeHoBaHue pa3jiesioB u
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPaKTHYeCKOM
NOATOTOBKH
169 Yribl B NIPOCTPaHCTBeE. 1
VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMON U TUIOCKOCTbIO, IBYTPaHHBIN
yToJ1, IMHEHHBIN yroJ AByTpaHHOTO yIJa.
Tpexrpanuslii 1 MHOTOrpaHHble yribl. CBONCTBA IUNIOCKUX YIJIOB
MHOTOrpaHHoro yriia. CBoWCTBa IMJIOCKUX U ABYI'PAaHHbBIX YTIJIOB
TPEXIPaHHOTOo yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXIPAHHOTO
yria.
170-183
[MpakTuyeckue 3aHATHSA 14
1. B3saumHOe pacnosioKeHHe NPSMBIX U IUIOCKOCTEH 2
2. IlpusHaku 1 CBOWCTBA MapauleibHbBIX INIOCKOCTEH B IPOCTPAHCTBE 2
3. IleprneHauKyssp U HAaKJIOHHAs K MJIOCKOCTH 2
4. Teopema 0 Tpex MEPHEHIUKYIAPAX 2
5. PaccrosiHue Mexny purypamu B IpocTpaHCTBE 2
6. Ilpu3Haku U CBOWCTBA MEPNEHIUKYIISPHBIX MIIOCKOCTEN g
7. Yron Mexay NpsMON U IMIIOCKOCThIO. YTJIbl B IPOCTPAHCTBE
KonTtpouabnas padora -
CamocrositeibHas padora 2
CocTaBiieHHue KpoccBOp/ia 10 FEOMETPUH
Tema 2.2 Coneprxkanne y4eOHOT0 MaTepurana 6
MHOrorpaHHUKH 184 IlonsiTHe M BUABI MHOTOTPAHHUKOB 1 PO ECCUOHATIBHO-
Buasl MHOTOrpaHHMKOB, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yronpHas TPyAOBOIO
npu3Ma, IpsiMasi 1 HaKJIOHHAast TPU3MBbI, OOKOBas M MOJIHAs IOBEPXHOCTb BOCTIHTaHHA
LIEHHOCTH

MIPU3MBL.
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Oo0bem, 4. / Hanpasienus
B TOM YHCJIe | BOCIHUTATEJIbHOI
HaumeHoBaHue pa3jiesioB u
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
185 Mapanaenenunen. Teopema Jiisepa. 1 Hay4YHOTO
[Tapannenenunen, NpsIMOYTOJIbHBIN MapaJJIENIENIUIIE]] U €r0 CBOMCTBA. MIO3HAHUS
Kparuaiimme nyTu Ha OBEpXHOCTU MHOrorpanHuka. Teopema Ditsiepa. uzugeckoro
186 IpocrpancTBennas Teopema Iudaropa. 1 BOCIHTAHIT
[IpoctpanctBennas teopema [Tudaropa. [lupamuna: n-yronpHas ;EZEZ?;’;Z’I
UpaMujia, MpaBuibHas U yceueHHas nupamusl. CBolicTBa pedep u PKOTOMIIECKOro
OOKOBBIX IpaHel MPaBUIILHON NMUPAMUJIBL BOCHHTAHMS
187 IIpaBu/IbHBIE MHOTOTPAHHUKHU: MPABUJIbLHAS MPU3Ma U NPaBHJIbHAS 1 LEHHOCTH  HAYYHOTO
nUpaMuIa, NPaBUJIbLHAS TPEYroJibHasi MUPaAMHIA U NMPABUWILHBIA TIO3HAHUS
TeTpa’ap, KyoO.
[IpaBuIbHBIE MHOTOTPAHHUKH: TIPABUIIbHAS TIPU3MA U [TPABUIIbHAS
MMpaMuia, MpaBUiIbHas TPEYrojibHas MUpaMK/ia U MPaBUIbHBIA TETPadap,
KyO.
IIpencraBnenne o MpaBUWIBHBIX MHOTOIpAaHHMKAX: OKTa3Jp, JOAEKA3Ap U
HKOCadIp.
188 Boiuuc/ienue 371eMeHTOB MHOTOTPAHHHKOB 1
Bbruncnenue »71eMEHTOB MHOTOTPAaHHUKOB: pebpa, AMAaroHald, YTJbl.
[Tnomany OOKOBOM TMOBEPXHOCTH M TIOJHOW IOBEPXHOCTU MPSMOM
MIPU3MBI,
IIJIOIA/Ib OCHOBaHUM.
189 Teopema 0 60x0BOIi MIOBEPXHOCTH NMPSAMOIi IPU3MBI. 1
[Tnomaas OOKOBOI MOBEPXHOCTH W TOBEPXHOCTH NPABUIIBHOMN MMAPAMHU/IHI,
TeopeMa O IJIOMIAN YCeUeHHON MUPaMU/IbL.
190-197
IIpakTHyeckune 3aHATHSA 8
1. M3oOpaxkenue, pa3BepTKU MHOTOTPAaHHUKOB 2




34

Oo0bem, 4. / Hanpasienus
B TOM YHCJI€e BOCIIUTATEJILHOM
HaumeHoBaHue pa3jiesioB u
Tem Conep:xanue yueOHOIro MaTepuaJia B (popme ) AeATeJIbHOCTH
NMPaKTHYECKOMH
MOJATOTOBKH
2. Beruucienue mwiomnaaei 1 00beMOB IPU3MBI 2
3. Buasl mupamug 2
4. JlaGopaTopHo-TipaKkTuieckas padora «M3roToBieHue Moelel TPaBIIIbHBIX 2
MHOTOYTOJIbHUKOB)
KonTtpoJsbHas padora -
CamocrosiTesibHast padoTa o0y4yaromuxcst
CocraBnenue koHcmekTta 1Mo Teme «CHUMMETpUsSi B TIPOCTPAHCTBE. JIEMEHTHI 2
CUMMETPHUH MPABWIBHBIX MHOTOIPaHHUKOB CUMMETpPHS B MPOCTPAHCTBE. DIIEMEHTHI
CUMMETPUU  TIPAaBUJIBHBIX  MHOTOTPAaHHUKOB  CHUMMETPUS B  MPABWIHHOM
MHOTOTPpAaHHUKE: CUMMETpPHS TMapajulesienuiie/la, CUMMETPHUS TPaBWIbHBIX MPU3M,
CUMMETPHS TPaBUIILHOMN MUPAMUJIBI»
2
[Ipesenrtanus no reme «lIpaBuibHBIE U MOTYIPABUILHBIE MHOTOIPAHHUKIY
Tema 2.3 Copep:xanne yueOHOTO MaTepuana 6 npodeccuoHanbHO-
BekTopsbl 1 KOOPAMHATHI B TPYI0BOTO
NMPOCTPAHCTBE 198 BekTophl B mpocTpaHcTBe BOCITUTAHMUS
[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO 1 [IEHHOCTH
BEKTOpA, BEKTOPbI KOJJTMHEAPHBIE, COHATIPABJICHHBIE U TPOTHUBOMIOJI0KHO HAYYHOTO
HaNpaBJIEHHbIE BEKTOPbI. PaBEeHCTBO BEKTOPOB. [[€CTBUS C BEKTOPAMM: MO3HAHUS
CJIO’KE€HUE U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOXEHHUE BEKTOpa Ha YUCIIO.
199 CBoiicTBa BEKTOPOB 1
CaoiicTBa ciioxkeHus: BeKTopoB. CBOWCTBA YMHOXKEHUSI BEKTOpPA HA YKCIIO.
[TonsTe KOMIIIaHApHBIE BEKTOPHI. [[pr3HaK KOMIIIIAHAPHOCTH TPEX
BEKTOPOB.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM 4Hcjie | BOCHUTATEJIbHOM
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOM
MOJATOTOBKH
200 BekTopbl B npocTpaHcTBe. 1
Bexmoput 6 npocmpancmee. Onepayuu nao eéexmopamu. BekmopHoe
YymHodIceHue sekmopos. Ceolicmea 6eKmopHO20 YMHOICEHUS.
Meroa xoopaunat B npocrpancTse.IlpaBuino napamienenunena. Teopema
0 Pa3JI0’KEHUH BEKTOPA M0 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
201 IIpsamoyroJjibHAas cMCTeMa KOOPIAMHAT B NPOCTPAHCTBE 1
[IpsimoyrosibHas cucreMa KoopauHat B mpoctpancTBe. KoopanHatsl
BeKTOpa. Pasnooicenue eekmopa no 6asucy.
202 KoopanHaTHo-BeKTOPHBII MeTOX IPH PellIEeHUH TeOMeTPHYeCKHX 1
3ajad.
Koopounamno-eexmopHmulii Memoo npu peuieHuu 2eoMempudecKux 3a0au.
CBsI3b MEX/Ty KOOPAMHATAMH BEKTOpA M KOOPAMHATAMH TOYCK.
203 CxansipHoe npou3BeiecHue BEKTOPOB. 1
VYron mexay Bekropamu. CKalsipHOE MPOU3BEIEHNE BEKTOPOB.
204-213
IIpakTHyeckue 3aHATHA 10
1. JlexaproBa cucremMa KOOpJIMHAT B IPOCTPAHCTBE 2
2. YpaBHEHHE OKPYKHOCTH, c(hepbl, MIOCKOCTH 2
3. Bekropsl. [leiicTBus ¢ BeKTOpamMu 2
4. JleficTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOpAWHATaAMU 2
5. CkansipHO€ MPOU3BEICHUE BEKTOPOB 2
KonTtpoJsbHas padora -
CamocrosiTesibHas padoTa 00y4alOIMXCS -
Tema 2.4 Coneprxanne yd4eOHOTO MaTepurana 8
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Oo0bem, 4. / Hanpasienus
HaumenoBaHHe PA3IEIOB 1 B TOM 4Hcjie | BOCHUTATEIbHOI
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NMPaKTHYECKOMH
NMOJATOTOBKH
Tena Bpamenust 214 HuauHap, KoHyc ¥ map 1 npodeCCHOHATBHO-
Tonamus: yurunopuieckas no8epxXHOCMb, KOHUYECKAs NOBEPXHOCHIb, TPYZAOBOTO
chepuueckas nosepxnocms, oopazyiouue nosepxHocmei. Teia spaweHus: BOCIIATAHHUSI
YUTUHOP, KOHYC, YCeUeHHblU KOHYC, chepa, wap. LIEHHOCTH
Bzaummnoe pacnonosicenue cgpepvl u niockocmu, KacamenbHas RI0CKOCHb HAYYHOT'O
K cpepe. H306padicenue men epawjenus Ha niockocmu. Paszeepmra NIO3HAHUS
yununopa u konyca. Cummempusi cghepwl u wapa.
215 Oovem. 1

OcnosHule ceoticmea 00vemos men. Teopema 06 06veme nPAMOY20abHOZO
napanieienuneoa u ciedCmeust u3 Hee.
Obvem npsAMoU u HaKJIOHHOU NPU3MbL, YUTUHOPA, RUPAMUObL U KOHYCA.
Obvem wapa u wmaposozo cecmeHma.

216,217 | Kombunauyuu men epauieHus u MHO20ZPAHHUKOB. 2
Ilpuszma, énucannas 6 YunuHOp, ONUCAHHASL OKOIO yurunopa. Ilepeceuenue
cpepul u wapa c niockocmoio. Kacanue wapa u cgpepvi niockocmoio
Tonsmue MHO2OSPAHHUKA, ONUCAHHO20 OKOJLO Chepbl, chepbl, BRUCAHHOT 6
MHO202PAHHUK WU Mel0 8DAUeHUs.

218,219 | IInowaos nosepxnocmu yuIUHOPA, KOHyca, n10uwadsb cghepol u ee 2

uacmeu.

Ilooobue 6 npocmpancmee. Omuouiernue 06vemos, niowaoetl
nogepxHocmeti NOOOOHBIX ueyp.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au na nnockocmu ¢
UCNONIL308AHUEM CIMEPEOMEMPUUECKUX MEMOO08.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
220,221 | llocmpoenue ceuenuii MHO20ZPAHHUKOS U Mel 6PAULEHUA 2
Ceuenus yununopa (napaineivbHo u nepneHoOUuKyIApHO ocu), cedeHus
KOHyca (napanieibHoe OCHOB8AHUIO U NPOX0Osuyee yepe3 86ePuiLHy),
ceyenus wiapa.
MemoObl NOCMPOEHUsL CeYeHUll: Memoo 1008, Memoo GHYMPEHHE20
NPOEKMUPOBAHUsL, MemOoO NePeHoca ceKyujell N10CKOCHU.
222-227
IIpakTHYecKkne 3aHATHS 6
1. Brluucnenue miomnaaei u 00beMOB IWJIMH/pa U KOHYCa 2
2. Beruucnenue miomanyu cepsl 1 00beMa mapa 2
3. IlocTpoeHue ceyeHnii MHOTOIPaHHUKOB METOOM CJIE/IOB 2
KonTtpoJsbHas padora -
CamocrosiTesibHass padoTa 00y4alOIMXCs -
Tema 2.5 Coneprxanne ydeOHOT0 MaTepuana 2
BN B POCTPANCTBE 228,229 | deuscenua npocmpancmea. Omodpasxcenus. /leudxcenus u pageHcmeo 2 npogeccnoHaIbHO-
Gueyp. Obwue ceoticmaa dsudicenuti. Buowl osudicenuii: napaiienvhslil TPYI0BOTO
nepeHoc, YeHMPAIbHASL CUMMeMpPUsl, 3epKAIbHASL CUMMEMPUsl, NO8OPOm BOCTIUTAHHUS
B0KpY2 NPAMOLU. [EHHOCTH
IIpeobpaszosanus nooobus. Ilpsamas u cghepa Diinepa. HAy4YHOTO
TIO3HAHUS

IIpakTHYecKHe 3aHATHA

KonTtpoJsbHas padora
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Oo0bem, 4. / Hanpasienus
B TOM YHCJIe | BOCIHTATEJbHOMN
HaumeHoBaHue pa3jiesioB u
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPAKTHYECKOH
NOATOTOBKH
CamocTrosiTesibHAsi padoTa 00y4arOIMXCst 2
Joxnan Ha TeMy «3aciayru Diliepa B MAaTEMaTHUKE
Paspea 3. BEPOATHOCTDBb U CTATUCTUKA
Tema 3.1 Copepxanne yaeOHOT0 MaTepuana 12
BeposiTHOCTD 1
CTATHCTHKA 230 Cay4aiiHble BeJIMYMHBI U AU CIIEPCHS. 1 npodeccuoHaIbHO-
(10 K1) I'pad, cBs3HbI rpad, myTH B rpade: LuKibl ¥ nenu. CreneHb TPYZAOBOIO
(BasieHTHOCTD) BepiuHbL. ['padbl Ha muiockocTH. JlepeBbs. BOCIIMTaHUS
231 Cay4aiiHble JKCIIEPUMMEHTHI (ONBITHI) M CIy4YaiiHbIe COOBITHS. 1 [EHHOCTH
CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CITy4aliHbIe COOBITHSL. Hay4YHOI0
OneMeHTapHbIe COObITHS (MCX0/1bl). BepodaTHOCTE cityuaitHOro coOBITHSL. IIO3HaHNA
bru3ocTh 4acTOThI U BEpOSITHOCTH cOOBITHI. CilydaliHbIe OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHAMU. Oniepaniy Hazt
COOBITHUSIMHU: ITepeceyeHne, 00beJMHEHNE, TPOTUBONOJIOKHbIE COOBITHSI.
232 BepositHocTH. 1

Huarpammsl Diinepa. @opmyia ciokeHus: BEpOSATHOCTEN. Y ClIOBHAsS
BEPOSITHOCTB. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo Cily4aiiHOro
skcnepumenTa. @opmyna nosHou BeposTHOocTH. Popmyra balieca.
HeszaBucumele coObITusl. BuHapHBIN ciryyaiiHbIi ONBIT (MCTIBITAHKE),
ycnex 1 Heynada. HezaBucumsle nenbitanus. Ceprst HE3aBUCHMBIX
UCTBITaHUH J10 epBoro ycnexa. [lepecraHoBku U dakTopuai. Yucio
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
COUYETaHUM.
233 Cayuaiinblii BbIOOP. 1
Tpeyronsuuk IMackans. @opmyna 6uaoma Herotona. Cepust
He3aBUCUMBIX ucnbiTanuil bepaysum. CinyyaiiHelil BBIOOp U3 KOHEYHOU
COBOKYITHOCTH.
234 Cayuaiinas BesmuuHa. Pacnpenenenue BeposiTHOCTEN. 1
Huarpamma pacnpeznenenus. Onepanuu Haj CIy4alHBIMU BETUYHMHAMU.
bunapnas ciydaiiHas BennuuHa. lIpumepsl pacrpeneieHnii, B TOM 4UCie
reoMeTpUYECKOoe U OMHOMHUATIBHOE.
235 CoBMecTHOe pacnpeiesieHre ABYX CJIYYAHHbIX BeJIUYHH. 1
Cosmecmuoe pacnpedeneHue 08X Cayuaunvlx eeauduH. Heszaeucumovie
CIyyauinble 8eIUUUHDL.
236 MatemaTH4ecKoe OKH/IaHHUe cay4yaiHo’ BeJINYHUHBI 1
(pacnipeneJieHust).
Mamemamuuyeckoe oxcudanue CIy4auHOU BelUYUHbL (pacnpeoeenus).
Ilpumepvl npumeHenus MamemMamuyecKo2o OICUOAHUS (cmpaxosanuue,
nomepes). Mamemamuueckoe odxcuoanue OUHAPHOU CIYUAUHOU BETUYUHDL.
Mamemamuueckoe 02cuUOaHUE CYMMbL CLYYAUHBIX BEUYUH.
237 MaTtemMaTH4ecKOe OXHJIAHHE TeOMEeTPHYECKOro M OMHOMHAIBHOIO 1
pacnpeneaeHnu
Mamemamuueckoe odxxcuoanue 2eoMempuiecKko2o U OUHOMUATLHO2O
pacnpedeneHull
238,239 | Jucnepcus ounapmnoii ciyuainoil e1udutbl. 2

Mamemamuueckoe odxcuoanue npousgedeHuss U OUCHepPcus CyMmbl
He3A8UCUMBIX CTIYUAUIHBIX ENUYUH.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
240 Jucnepcusi MW CTAaHAAPTHOe  OTKJIOHEHHMe  OMHOMHAJIBLHOIO 1
pacnpe/esieHus.
Jucnepcus u cmanoapmuoe omkioHeHue OUHOMUATbHO20 PACHPe)eNeHUs.
241 Jucnepcusi M CTaHJApTHOEe  OTKJIOHEHHE  TeOMeTPHYeCKOro 1
pacnpeaeseHus.
Hucnepcus  u  cmanoapmHoe  OMKIOHEHUe  2e0MempuiecKo2o
pacnpeoeieHusl.
242-249
IIpakTHyeckue 3aHATHA 8
1. IlpaBumna komOuHATOpPUKH. PerieHne KOMOMHATOPHBIX 33/1a4 2
2. Pemienue 3a7a4 Ha epedbOp BapUaHTOB 2
3. bunom Hrrotona u tpeyronsuuk [lackamns 2
4. TlpuknagHbie 3a1a4u 2
KonTtpoJsbHas padora -
CamocrosiTeibHas padoTa 00yyaromMXCH 3
CocraBieHue KoHcHeKTa 1o teme «Hepasencmeo Yebviwesa. Teopema Yebviuesa.
Teopema bBepnynnu. 3axon oOonvwux uucen. Bvlbopounwviii memoo ucciedo8auuil.
Buibopounvie  xapaxmepucmuxu. OyeHusanue  8eposmHocmu  cobvimus  Nno
8b100pouHbLIM OanHbiM. IIposepka npocmetiwiux 2unome3 ¢ NOMOWBIO U3YYEHHBIX
pacnpeoeneHull.
Tema 3.2 Coneprxkanne y4eOHOT0 MaTeprana 3 npodeccCuoHaIbHO-
BepositHOoCTh M 250 | HenpepsbiBHBbIE cy4aiiHble BeJTHYHHBI. 1 TPYZAOBOIO
CTATHCTHKA Henpepuviguvie cuyuaiinvie eenuuunsvl. Ilpumepvl. @yukyus niomuocmu BOCITUTAHHS
(11 ka1.) eepoamuocmu  pacnpeoenenus. Pasnomepnoe pacnpeoenenue u - eco LEHHOCTHU
ceoticmea. 3adauu, npusodsujue K NOKA3amelbHOMY pacnpeoesenuio. HAY4YHOT'O
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPaKTHYeCKOMH
MOJATOTOBKH
251 | 3apaum, NpuBOAAIIME K HOPMAJILHOMY pacinpenaejeHuIo. 1 MO3HAHUS
3aoauu, npusooawue Kk HOpMarbHOMY pacnpeodeneruro. PynKyus niomuocmu
8EPOSIMHOCMU  NOKA3AMENbHO20 pachnpeoenerus, @YHKyus niomHoCcmu
8EPOSIMHOCIU HOPMATILHO20 PACNPEOeNeHUSL.
252 | dyHKIUS MUIOTHOCTH M CBOHCTBAa HOPMAJILHOTO pacnpe/iesieHusl. 1
DyuKyus nIOMHOCIU U CEOUCEA HOPMATLHO20 PACHPEOeNeHUs.
253-262
IIpakTHyeckue 3aHATHA 10
1. Beruucienue BeposTHOCTEN 2
2. Pemienne 3aja4 Ha TPUMEHEHHE OIHMCATEIBHBIX XaPAaKTEPUCTHK YHCIOBBIX 4
HaOOPOB: CpeHNX, HAaUOOJIBIIET0 U HAMMEHBIIIETO 3HAUCHUS, pa3Maxa, JUCTIEPCUU
U CTaHJIAPTHOTO OTKJIOHEHHS 2
3. IlpencraBieHre YUCIOBBIX TAHHBIX 2
4. PemieHue npuKIaaHbIX 3a/1a4
KonTtpoJsbHas padora -
CamocrositeibHas padoTa 00y4aOIMXC
CocraBiieHne KOHCHEKTa 1o Teme «llocrnedosamenbHoCmb 0OOUHOYHBIX HE3ABUCUMbBIX 2
cobvimuil. 3aoauyu, npusodswue k pacnpedenenuto I[lyaccona. Kosapuayus 08yx
cayuatinvlx  genuuun.  Koagguyuenm  nunetinou  xkoppenayuu.  Coemecmmobie
Habnooenus 08yx eenuyul. Bulbopounsiii kosgguyuenm xoppenayuu. Paznuvue
MeHCOy TUHEUHOU C853bl0 U NPUUUHHO-CIIeOCEEHHOU C6:3b10. JIunelinas pezpeccusl,
MemoO HaAUMEHbUUX K8AOPAmoe8» 3
Pedepat Ha Temy «Cxembl OBTOPHBIX MCTbITaHUH bepHyim»
Pa3znen 4 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Tema 4.1 Coneprxanne y4eOHOT0 MaTepurana 6
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NPaKTHYeCKOMH
NMOJATOTOBKH
MartemaTuka B 263,264 | ITpoteHTHI B TPO(ECCHOHAIBHBIX 3a]]a4aX TEXHOJOTHUECKOTO MPOpUIs 2
npogeccuu/cnennaaibLHOCTH
265 KoHnueckue ceueHus U UX IPUMEHEHUE B TEXHHUKE 1
266 | BexTopHOE MpOCTPaHCTBO B MPOGECCHOHATBHBIX 3a/1a4axX 1
267 [Tnomaau moBepXHOCTEH KOMOMHUPOBAHHBIX TEJ 1
268 [TprMepsl reOMETPUYECKIX CUMMETPUI B IPO(DECCUIX U CIEITHATBHOCTSIX 1
TEXHOJOTMYECKOro mpoduis
KoncyabTanuu 2
IIpomexyTouHas aTTecTauusa DK3aMeH 4
Bcero: 284/8
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5. YCJIIOBUA PEAIM3ALIMU TPOI'PAMMBI YYHEBHOTI'O
HPEAMETA

5.1. MaTepuajibHO-TeXHHYECKOe o0ecredeHne

Kabuner MaTtemaTuku, OCHAIICHHBIH B COOTBETCTBUU C TMPHUIIOKECHUEM 3
OIIOII-IT no cnemumanbHoCcTH 08.02.01 CTpOUTENBCTBO U AKCIUTyaTalUs 31aHUNA U
COOPYKECHUHU.

5.2. YuyeOHO-MeTOAMYECKOE 00€ecIIeYeHHue

1.bammMakoB M.M. Maremaruka: Yueonuk mis CI10.-M.:Axanemus1,2019.-
256¢.

6. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
YUYEBHOI'O IPEJIMETA
@opMbl U METOABI KOHTPOJS M OLEHKH pEe3yJbTaTOB OOy4YEHUS OTPAKEHbI B
KOMILJIEKTE OLIEHOYHBIX CPEACTB YU4EOHOr0 MpeIMETa.
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