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CopepxaHue  IpoOrpaMMbl  pealu3yercs B~ IPOLECCE  OCBOCHMS
oOyuaromuMucss 00pa3oBaTebHOM MpPOrpaMMbl  CPEAHETO MPOPECCHOHATBHOIO
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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 o0pa3oBaHus,
YTBEP)KICHHOM  pacnopsbkeHneM  MuHncrepcTtBa mnpocsemeHus  Poccuiickon
®enepaunn ot 30.04.2021 Ne P-98, Ha ocHOBaHuM nMcbMa JlemaprameHTa
roCy/IapCTBEHHOU MOJIUTHUKH B cepe cpeaHero mpodeccnoHaabHoro oopa3oBaHus u
npodeccuonanpHoro  oOydyeHuss MwuHHUCTEpCcTBa  mpocBemieHus  Poccuiickoin
®enepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHUH METOIUK MPENOIABAHU.

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

cuHXpoHu3anuu obOpazoBarenbHbIX pe3ysbTaToB GI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yuetom npoduibHOH
HaIIPaBJICHHOCTH CIEUUAIBHOCTH;

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

[Ipeamer «MareMaTtukay MMEET MEXIUCUUIUIMHAPHYIO CBS3b C MpEeAMETaMHu
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
TucuUIUIMHON «O01me KoMmeTeHIuu mnpodeccronanay o01enpodhecCHOHAIBHOTO
[MKJIa B YaCTU Pa3BUTHUS MaTEMaTHYECKOM, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, a
Takke (HOpMUPOBAHMS OOIMX KOMMETEHIMH B cdepe paboTel ¢ uHbOpMaImei,
CaMOOPTaHHU3aIMU U CAaMOYIIPABIECHUS, KOMMYHUKAIIUH.

B npodunbHyr0 COCTaBISIIONIYIO 10 TPEAMETY BXOIUT MPO(PECCHOHATBEHO
OPHEHTHPOBAHHOE COJIEpKAaHUE, HEOOXOAUMOE Ui (POPMUPOBAHUS Y OOYUAIOIIMXCS
001X U MPO(ECCUOHATTBHBIX KOMITETEHIIUH.

IIporpamma  COZEpPXKUT  TEMATUYECKOE  IUIAHHUPOBAHUE,  OTpa)Karolee
KOJIMYECTBO YaCOB, BBIAEISIEMOE Ha U3yUEHHE PA3/EIIOB 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 TEKYIEro 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
U3Y4YEHUS 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 OCBOCHHUIO OOMIMX M MPOQPECCHOHAIBHBIX
kommneteniui (nanee — OK, I1K) B cootBerctBUU ¢ ®I'OC CIIO no cnennaibHOCTH
08.02.14 Dxcrutyaranus U 00CIy>KMBaHUE MHOTOKBAPTUPHOTO JI0MA.

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

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

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

— Pa3BUTUC HHTCIUICKTYAJIBHBIX M TBOPYCCKHUX crocooHocTeH 06yqafoumxc51,
MMO3HABATCILHON AKTHUBHOCTH, HCCJIICA0BATCIbCKUX YMeHHﬁ, KPUTHIHOCTHU
MBIIUJICHHA, MHTCPCCA K U3YUCHUIO MATCMATHUKHU,

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

U OpU U3YUYCHHUM JPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS 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 ocBoenuss mpeamera «Marematukay |y — 0O0ydaromuxcs
1eJICHANpPaBJICHHO (POPMUPYIOTCS YHHBEpCajdbHble YyueOHbIe ACHCTBUS (nanee —
YY), Braouas  ¢GopMUpOBaHME  KOMIETEHIMM B  oOjactd  ydeOHO-
UCCJIEIOBATENILCKOM M TMPOEKTHOM JESATENbHOCTH, KOTOPHIE B CBOK OYEpE.lb
00eCIeunBalOT MPEEMCTBEHHOCTh (popmupoBaHusi 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 BOCITUTAHUS:



JIP 1 chopMupoBaHHOCTh TPaXAAHCKOW TMO3UIUU OOYYaIOIIErocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O JIEHA POCCHICKOrO OOIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSA PAa3IUYHBIX CTPYKTYp, SIBICHHH,
IpoLenyp TpakIAaHCKOTO ooOimecTBa (BBIOOPBI, ONPOCHI W JIPYroe), yMEHHUE
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 POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOLIECHUE 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, BKIIOYAas ACTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJlay, PEIICHU, paCCy IACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) dbu3nUecKoro BOCUTAHUS:

JIP 5 cdhopMupOBaHHOCTh yYMEHHSI TPUMEHSTh MaTEMAaTHYECKHWE 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 AEATEIBHOCTHIO;

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 BBHIOOp Oyaymiel npodeccuu
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 HAMPaBIECHHOCTH;

7) SKOJIOTMYECKOT'O0 BOCTIUTAHUS

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 3HAHUM JUIsl pelIeHus 3a1a4d B 001acTH OKpY Karollen
Cpenpl, IJIAHUPOBAHME TMOCTYNKOB M OLIEHKM WX BO3MOJKHBIX IOCJICACTBUM MJIst
OKPYXaroUIEH Cpeibl;

8) LIEHHOCTH Hay4YHOTO ITO3HAHMSL:

JIP 8 chopMUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO Pa3BUTUS HAYKH W OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MATEeMaTHYECKOU
HayK{ Kak c(ephl YETOBEUECKOW NEATeTLHOCTH, STAllOB €€ Pa3BUTHUS U 3HAYMMOCTHU
JUIS pa3BUTHS LIMBUJIM3AlMU, OBJIAJICHUE A3BIKOM MAaT€MAaTUKA U MaTEMAaTHYECKOMN
KYJIbTYpPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISITh MTPOEKTHYIO U
HCCIIE0BATENBbCKYIO JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

Meranpeametssie pe3ynbTatel (MP) oTpaxaroT cmocoOHOCTH 00yYaromuxcs
UCIIOJIb30BaTh HAa MpPaKTUKE YHHUBEPCAJIbHBIE YyueOHBbIE JIEUCTBHS, KOTOPHIE B CBOIO
ouepeib 00ECNEeYMBaAIOT MPEEMCTBEHHOCTh (POPMUPOBAHUS OOIIMX KOMITETEHIIUN

dI'OC CIIO.

Buabl yHuBepcajJabHbIX Y4eOHBIX
aeicTBHii
dIrocC Coo

Koabl u HaumenoBanne OK (B cOOTBeTCTBUM €
®I'OC CIIO 08.02.14 DkcrutyaTtaust ¥ 00CITy)KHBaHHE
MHOTOKBAPTUPHOTO JIOMa)

[To3HaBaTenbHBIC YHUBEPCATbHBIC
y4eOHbIC IeHCTBUS (YMCHHE
HCII0JIb30BaTh 0A30BBIC JIOTHUCCKUE
JeCcTBUs, 0a30BbIC
HCCIIeIOBATEIbCKUE JICHCTBHS,
paboTath ¢ HHpOpMAIHEH)

OK 02 Hcnonb30BaTh COBPEMEHHbBIE CPEJICTBA MOMUCKA,
aHaJiM3a W UWHTepHperanud  uHGOpMAMH |
nH(OPMALMOHHBIE TEXHOJIOTUU AJIsl BHIMOJIHEHUS 3314
npodeccnoHATBHOM IeATEIIBHOCTH

OK 03 IlnanupoBath U pealM30BbIBATH COOCTBEHHOE
npodeccHOHaIbHOE W JIMYHOCTHOE  Pa3BHUTHE,
IpeITPUHUMATEIHCKY IO JeSITeNIbHOCTD B
npodeccuoHanbHON cdepe, UCMOIb30BaTh 3HAHUS 10
(bMHAHCOBOW TPaMOTHOCTU B PA3IUYHBIX >KU3HEHHBIX

CUTYaLUsAX
OK 05 OcyniecTBisATb  yCTHYIO M IHCbMEHHYIO
KOMMYHHMKAIlMI0O ~ Ha  TOCYJapCTBEHHOM  f3BIKE

Poccuiickoit ®enepauun ¢ yueToM 0cCOOEHHOCTEH
COLIMAJIbHOTO U KYJIBTYPHOI'O KOHTEKCTa

OK 07 CopnelicTBOBaTh  COXPAaHEHHUIO  OKpYyXKarolleH
Cpelbl, pecypcocOepeKeHUI0, MPUMEHITh 3HaHUS 00
U3MEHEHMHM  KJIMMaTa, [PUHIMIBL  OepexIMBOrO
MPOU3BOJCTBA, 3 pexTuBHO JIEICTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX

OK 08 Vcnonb3oBaTh cpeacTBa (pU3sM4ecKoi KyJabTyphl
JUISL COXPAaHEHUS U YKPEIUIEHUs 310pPOBbsS B IPOLECCE
npodeccuoHabHOM ~ AESTENPHOCTH M THOJJEpKaHHe
HE00X0IMMOT0 YPOBHsI (pU3HUECKON MOATOTOBICHHOCTH

KoMmMmyHHKaTHBHEIE
YHHUBEpCaJbHbIE YUeOHbIE IeHCTBUA
(chopMHPOBAHHOCTH COITUATBHBIX
HaBBIKOB OOIIIEHUS, COBMECTHOM
NeSITEIbHOCTH )

OK 03 InmanupoBaTh U peaIn30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE M JIMYHOCTHOE  PAa3BHUTHE,
MpeNPUHUMATEILCKYIO JIeSTEIbHOCTD B
npodeccuoHanbHON cdepe, HUCIOIb30BaTh 3HAHUSA I10
(MHAaHCOBOW TPaMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTYaIUAX

OK 04 DddexTnBHO B3aUMOJEHCTBOBATh U padOTaTh B
KOJIJIEKTUBE U KOMaH e

OK 05 OcymiecTBiassTh  YCTHYXO M INHCbMEHHYIO
KOMMYHHKAIUIO Ha  TOCYJapCTBEHHOM  S3BIKE
Poccuiickoit ®enepanmuui ¢ ydyeToM OCOOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IlposBasTh IrpaXkJaHCKO-IIATPUOTUYECKYIO
MIO3ULIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE MOBEJCHUE HA




OCHOBC TpaAUITHOHHBIX OGH.[C‘ICJIOBG‘ICCKI/IX HGHHOCTGP'I,
B TOM YHCJIC C YU4ETOM rapMoHHU3alun
MCKHAIIUOHAJIBHBIX W MCKPCIMTIHO3HBIX OTHOI.HCHPIﬁ,

MIPUMEHSITD CTaHJIapThI AHTUKOPPYIIIUOHHOTO
MOBEJICHUS
OK 09 Ilons3oBaTbCst npodecCuOHAITBHON
JOKyMEHTaIlMed Ha roCyJapCTBEHHOM W HMHOCTPAHHOM
SI3BIKAX
PerynstuBHbBIE yHUBEpCAIbHBIE OK 01 Bribupats CHOCOOBI peueHus 3a1a4
yueOHbIe JeiicTBUs (YMEHHE npodeccuoHabHOM /1eATEeNbHOCTH MPUMEHHUTEIBHO K
CaMOOpraHu3allK, CAMOKOHTPOJISI, | Pa3IMYHBIM KOHTEKCTaM
pa3BUTHE SMOLIMOHAILHOTO OK 02 Hcnosnb30BaTh COBPEMEHHBIE CPEJICTBA MOUCKA,
MHTEIJJIEKTA) aHanM3a M MHTepuperanuu  uHbopManMUd U

nH(OPMAaLIMOHHBIE TEXHOJIOTUU AJIs BHIMOJIHEHUS 3314
npodeccCnoHATBHOM e TEITBHOCTH

OK 03 IlnanupoBath U pealM30BbIBATH COOCTBEHHOE
npodeccHOHabHOE W JIMYHOCTHOE  Pa3BHUTHE,
MpeANPUHIMATEIBCKYIO JIESITEIIbHOCTD B
npodeccnoHabHOM cepe, UCTOIB30BaTh 3HAHHS I10
(bMHAHCOBOW TPaMOTHOCTU B PA3IUYHBIX >KU3HEHHBIX
CUTYaIUSIX

OK 04 3¢ dexTrBHO B3auMOAEHUCTBOBATh U pabOTaTh B
KOJUICKTHBE M KOMaH/IC

OK 06 IIposiBnsTh rPaKIaHCKO-TTATPUOTHYECKYIO
MO3UIIHIO, IEMOHCTPHPOBATH OCO3HAHHOE MOBEJICHUE HA
OCHOBE TPaJAUIMOHHBIX OOIEYETTOBEUECKUX IIEHHOCTEMH,
B TOM 4YHCIE C  Y4eTOM  TapMOHH3AIHNH
MEXHAIIMOHATBHBIX M MEXKPETUTHO3HBIX OTHOIIEHUH,
MIPUMCHSIT CTaHJIapPThI AHTHKOPPYIIIUOHHOTO
MIOBEICHUS

[IpeameTHsbie pe3ynbTarsl yriayonaenHoro yposus (I1P):

Ilo yuebnomy npeomemy "Mamemamuxa" (sxnmouas pazdenvt "Aneebpa u
Hauana  mamemamuueckoeo  aumanuza”,  "l'eomempus"”,  "Bepoamnocmv u
cmamucmuxa') (yenyonennsiil yposensb) mpebosarus K npeoMemubiM pe3yavmamam
0CBOeHUsL  VeNyONeHH020  Kypca —MameMamuku  GKuuarom  mpebo8aHus K
Dpe3yibmamam 0C80eHuUsi 0az06020 Kypca:

[TP1 BnameHwe MeTOaMu JOKA3aTeNIbCTB, AJTOPUTMAMU PELICHUS 3a1ad;
yMeHue (HOpMyIMpOBaTh OIpPEACICHUs, AKCUOMBl M TEOPEMbl, MPUMEHATh UX,
MIPOBOJIUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOJ€ PELICHUS 3a/1a4;

[1P2 ymenue omepupoBaTh MOHATUSIMM: CTEIEHb YHWCIA, JIOTapu(pM dYHCIa;
YMEHHE BBINOJHATh BBIUKUCICHHE 3HAYCHUM U MpeoO0pa3oBaHUs BBIPAXKEHHH CO
CTENEHSIMU U JioraprupmamMu, Ipeodpa3zoBaHus JPOOHO-PAMOHATBHBIX BbIPAKEHUN;

[IP3 ymenue omepupoBaTh MOHATHSIMU: PALMOHAIBHBIE, HPPALUOHAIBHBIE,
MOKa3aTelIbHbIE, CTENIEHHbIE, Jorapu(pMUIECKHe, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;



[1P4 ymenue omepupoBaTh NOHATUAMHU: (PYHKIIHS, HETNpEpbIBHAS (PYHKIIMS,
IpOU3BOJHAs, IepBooOpa3Has, ONpEACNEHHbIH MHTErpajg; YyMEHHE HaXOAWUTh
IPOU3BOJHBIC AJIEMEHTApHBIX (PYHKIMHA, HUCHONB3YS CHOPAaBOYHBIE MaTEpUaIbL;
UCCIIEI0BaTh B MPOCTEHUIIMX CllydasgX (PYHKIMM Ha MOHOTOHHOCTb, HaXOAWTb
HauOobIINE U HAUMEHBIINE 3HAYEHUs (PYHKUUN; CTPOUTH I'pa)KK MHOTOYJIEHOB C
WCIIOJB30BAaHUEM ammnapara MaTeMAaTHYECKOIO aHaIW3a; NMPUMEHATH IMPOU3BOAHYIO
IIPY PEILIECHUM 3aJ1a4 Ha JBHKECHUE; PEIIATh [PAKTUKO-OPUECHTUPOBAHHBIC 3a1a4d Ha
HauOoONbIINE W HAUMEHbBIINE 3HAYCHUS, HAa HAXOXKICHHE IIyTH, CKOPOCTH U
YCKOpEHU;

[IP5 ymeHuwe omepupoBaTh TMOHATUSIMHU:  palMOHaiIbHas  (DyHKUHA,
nokasarenbHas (yHKUUS, CTeNeHHas (yHKuus, Jsorapupmudeckas QyHKIMs,
TPUTOHOMETPUUYECKUE (PYHKIMHM, OOpaTHble (PYHKLIMU; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKLIMA, HWCIOJNb30BaTh TpauKud NpH H3YYEHUU MPOLECCOB U
3aBHCUMOCTEH, IPU pELIEHUM 3aJad U3 JAPYTrUX y4eOHBIX MPEAMETOB U 3ajJad U3
peanbHON KU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIIMYNHAMU;

IIP6 yMeHue pemaTh TEKCTOBBIE 3a/ayd Pa3HbIX TUIOB (B TOM 4YHUCIIE Ha
IPOLICHTHI, JOJM W YacTH, Ha ABWXKEHUE, pabOTy, CTOMMOCTh TOBapOB M YCIYT,
HAJIOTH, 33/]a4yd U3 O0JIACTU YNPABJICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTAaBIISATb BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA M HX CHCTEMBI II0 YCJIOBHIO
3a/layd, MCCIIE0BaTh MOJYYEHHOE PEIIEHHE M OLEHUBATH MPaBIONOJI0OHOCTh
pe3yJIbTaToB;

[IP7 ymenue onepupoBaTh MOHATUSAMU: CpelHee apuPMETHUYEecCKOe, MeIuaHa,
HauOosblllee M HaWMEHbLIee 3HAYeHUs, pa3Mmax, AUCIEPCHs, CTaHAAPTHOE
OTKIIOHEHHE  YHCJIOBOTO Habopa; yMeHHE W3BJIE€KaTh, WHTEPIPETUPOBATH
uHdopmaIuio, TMPEACTaBICHHYI0 B TaOiMIlax, Ha JuarpaMMmax, rpadukax,
OTPAXKAIOIIYI0 CBOIMCTBAa pEadbHBIX TPOIECCOB H  SIBICHUN; TPEACTABIATH
UHPOPMAIIMIO C TIOMOINBIO TAOMUI] W JUarpaMM; HCCIEAOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4YHCIIE€ C MPUMEHEHHEM TIpaUUYecKuX METOJOB U HIIEKTPOHHBIX
CPEIICTB;

[IP8 ymeHue omnepupoBaTh MNOHATUAMH: CIYyYallHBIM OMNBIT M CIy4dailHOE
COOBITHE, BEPOSTHOCTbH CIYYaHOIO COOBITHS; YMEHUE BBIUUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaUUecCKUX METOAOB; NPUMEHATH (OPMYJIbI CIOXKEHHUS U
YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpHbIE (AKTBI U (POpMYJbl MPU PEIICHUU
3aJlay; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU
BEJIMYMHAMU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHUCET B
MPUPOIAHBIX U OOUIECTBEHHBIX SBJICHUSIX;

I[TP9 ymenue onepupoBaTh TMOHATHUSMU: TOYKa, NpsiMas, IIOCKOCTD,
MPOCTPAHCTBO, ABYIPAHHBIA YTOJI, CKPEIIMBAIOIIMECS MPSAMbBIC, MapajieIbHOCTh U
MEPIIEHANKYJISIPHOCTh MPSMBIX M IUIOCKOCTEW, YrOJI MEXKJYy NPSIMBIMH, YTOJ MEXIY
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HpHMOﬁ N INIOCKOCTBIO, YI'OJ MCKAY INIOCKOCTAMH, PACCTOAHHUEC OT TOYKH 10
IUIOCKOCTH, PACCTOAHHUC MCKIAY IPAMBIMHU, PACCTOAHHUC MCKAY IIJNIOCKOCTAMU,
YMCHHC HCIIOJIB30BATh IIPpW PCIICHHUH 3aJda4 HW3YUYCHHBLIC (baKTBI U TCOPCMLI
IUIAHUMCTPHUH; YMCHHC OLICHUBATDb PA3MCPbI 00BEKTOB OKPYKaAromero Mupa,

I[IP10 ymenue omnepupoBaTh MOHATUAMM: MHOTOTPAHHUK, CEUYCHHUE
MHOTOTpaHHMKA, Ky0, napajuiesenunes, npusma, nupamMuaa, purypa u moBepxXHOCTb
BpallleHus1, UWINHIP, KOHYC, map, cepa, ceueHus GUrypbl BpaIleHHs], TNIOCKOCTD,
Kacaromasics c@epbl, IWIMHAPA, KOHyCa, IUIOMIAJb TMOBEPXHOCTH MHUPAMHIBI,
OpU3MBlL, KOHyca, IWIMHApPA, IUlomanb cheppl, o0beM Kybda, MPsIMOYTOJIbHOIO
napajulelienunena, NUpPaMuAbl, NPU3MBI, UWIMHAPA, KOHYyCa, IIapa; YMEHHE
n300pakaTb MHOTOTPAHHUKM M IMOBEPXHOCTU BpPAILEHUS, UX CEUEHHUS OT PYKH, C
IIOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB M  JJIEKTPOHHBIX CPEACTB; YMEHHUE
pacIio3HaBaTb CUMMETPUIO B MPOCTPAHCTBE, YMEHWE DPACIIO3HABATH IPABUIIBHBIE
MHOI'OTPaHHHUKHU;

[IP11 ymeHme onepupoBaTh TOHATHUSAMH: JBWKEHHE B NPOCTPAHCTBE,
noJ00Hble (UTYpbl B NPOCTPAHCTBE; HCIHOJB30BaTh OTHOLICHHWE ILIOLIa/AEH
MOBEPXHOCTEN U 00BEMOB MOI00HBIX (PUTYpP IPH PELICHUH 33/aY;

[TP12 yMeHH€e BBIYUCISTh TEOMETPUUECKUE BEIUYUHBI (JJIMHA, YTOJI, IIOMIAab,
0o0BbeM, TIIOLIAlb MOBEPXHOCTH ), UCIIOJIb3Ys H3yUYEHHbIE (DOPMYJIIBI U METOBL;

[IP13 ymeHnue oneprupoBaTh NOHATHAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA, CKAJISPHOE IMPOU3BENCHUE, YTOJ
MEXKy BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOILBIO U3YUYEHHBIX (hOPMYJT KOOPAUHATBI CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKIY
JIBYMsI TOUYKaMU;

[IP14 ymeHue BbIOMpPATh MOAXOASIIMA H3YYEHHBIA METOHN ISl pEUIeHUs
3aJauM, pacro3HaBaTb MaTeMaTuuyeckue (akTbl U MaTeMaTUYecKue MOJEIH B
NPUPOAHBIX U OOIIECTBEHHBIX SIBJCHUSX, B UCKYCCTBE; YMEHUE MPUBOAUTH IPUMEPDI
MaTeMaTHYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM MaTEMAaTUYECKON HAYKHU.

U OONOIHUMeNbHblEe NpeoMemHble pe3yibmamvl 0jisl Yy OJIeHHO20 YPOBHSL:

[IP15 ymenue omepupoBaTh MOHSTHSIMU: OMPENEICHHUE, aKCUOMa, TEOpeMma,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, J0KA3aTeJIbCTBO, PABHOCHWIbHBIC (DOPMYITUPOBKH;
yMeHue (opMyIHpOBaTh 0OpaTHOE M MPOTHBOIOJIOKHOE YTBEPKIACHHUE, TIPUBOIUTH
MPUMEPBI U KOHTPIPUMEPHI, HKCMOJIB30BaTh METOJ MaTEMATUYECKON WHIYKIIUU;
MPOBOJIUTh  JIOKA3aTEIbHBIE PACCYXKICHUS IIPU PEUNICHUM 3aJad, OICHUBATh
JIOTUYECKYIO NMPABUIIBHOCTD PACCYXKIACHUM;

[IP16 ymenue onepupoBaTh MOHITUSMH: MHOXECTBO, MOJIMHOKECTBO,
Oomnepalury HaJ MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
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anmapar ajri OnMCaHusd pCajibHbIX ITPOLECCOB U SIBJICHUMN U IIpru PCUHICHUU 3a/ia4, B
TOM YHCJIC U3 APYTUX y‘l€6HBIX IMpCaAMCTOB,

[1P17 ymenue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBoO, UK,
rpa¢ Ha IVIOCKOCTH; YMEHHE 331aBaTh U OMMUCBIBATH I'padbl pa3IuYHbBIMU CIIOCO0AMU;
UCIIONIb30BaTh Tpadbl P PEIICHUH 3a/1aY;

[1P18 ymenue cBOOOAHO OmepUpoBaTh MOHATUAMH: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAHHM, YUCIO IEpPEeCcTaHOBOK; OMHOM HBIOTOHA; yMeHHWE NPUMEHATH
KOMOUMHATOpHbIE (DAaKThl U PACCYKACHUS IJIsl PEIICHUS 3a]1a4;

[IP19 ymeHnue onepupoBaTh NOHATHUAMH: HATYPaJIbHOE YHUCIO, LIEJIOE YUCIIO,
OCTAaTOK II0 MOJIYJIIO, PAaMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO, MHOXECTBA
HAaTypaJbHBIX, LEJbIX, pPAlMOHAIbHBIX, JECUCTBUTEIBHBIX YHCEI; YMCHHE
UCIOJIb30BaTh NMPU3HAKU JIETUMOCTH, HAMMEHBIINHM OOIINI AeTuTEeNb 1 HauMEHbIIIEe
obmiee KpaTHoe, anroput™ EBKinMga mHpu pelIeHUuH 3a1ad; 3HAKOMCTBO C
Pa3JIMYHBIMHA MMO3ULIMOHHBIMU CUCTEMAMU CUUCIIEHNS,

[1P20 ymeHue CcBOOOJHO OINEPUPOBATH NOHSATHUSAMU: CTENEHb C LEJbIM
[I0Ka3aTelleM, KOPEHb HATypajJbHOM CTENEHH, CTEIEeHb C pPalUOHAIbHBIM
[OKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHbIM) IOKA3aTEJIEM,
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IP21 yMmeHme omnepupoBaTb MOHATUSAMM: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHMIl W HEPABEHCTB,
PAaBHOCWIBHOCTb ~ YPaBHEHMH,  HEPABEHCTB U CHUCTEM,  palMOHAJbHEIE,
UppalMoOHaIbHBIE, ITOKA3aTEIIbHEBIE, CTEIICHHBIE, aorapupMuyeCcKue,
TPUTOHOMETPUYECKAE YPABHEHUSA, HEPABEHCTBA W CHUCTEMBI, YMEHHE peIlaTh
YPaBHEHMs, HEPABEHCTBA M CUCTEMbI C IOMOILNBI0 PaA3JIMYHBIX I[PUEMOB; pelIaTh
YpPaBHEHMS, HEPABEHCTBA M CHUCTEMBI C IIApAMETPOM; IPHUMEHATH YpPaBHEHMS,
HEPABEHCTBA, HX CHUCTEMBI I DPEIICHUS MAaTeMaTU4YeCKUX 3a1ad M 3a1ad U3
pa3nuYHbIX 00JacTel HAYKU U peajJbHOM JKU3HMU;

[1P22 ymenne cBOOOAHO OMEPUPOBATH TMOHATUSAMU: TpaduK (QYHKIUH,
oOpaTHast (DyHKIMS, KOMIO3ULUA (PYHKUUH, JUHEHHas (DYyHKIUS, KBaJpaTU4yHas
GyHKIMS, CTerneHHas (YHKIMS C I[eJbIM TOKa3aTelieM, TPUTOHOMETPUYECKUE
dbyHkuuu, oOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIHMH, TIOKa3aTelibHas U
jgorapupmMuyeckass (GyHKIUHU, YMEHHE CTPOUTh Tpa@uKkd (QYHKUUH, BBIIOIHSITH
npeoOpa3zoBanus rpa@uKoB HyHKIIHIA;

yMEHUE UCHOJIb30BaTh rpaduku (GYHKUUMNA Uil U3YyYEHUs] TPOIECCOB H
3aBHCHMOCTEH MpHU PElIeHUH 3aj7ad U3 JPYTruX y4eOHBIX MPEIMETOB M U3 peajbHOU
YKU3HH; BhIpaxaTh (OpMyJaMU 3aBUCUMOCTH MEX]ly BEIMUYUHAMH;
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yMeHHE CBOOOJHO  ONEpPUPOBATh  MOHATHUAMH: YETHOCTh  (yHKIIUH,
NEePUOJIMYHOCTh (PYHKIMU, OTPAHUYECHHOCTh (PYHKIMHU, MOHOTOHHOCTh (DYHKIIHMH,
SKCTpeMyM (yHKOHMHM, HAWOOJbIIIEE W HAaWMEHbBINEE 3HA4YeHUS (QYHKIUA Ha
MIPOMEKYTKE; YMEHHUE MTPOBOJUTH UCCIIEI0BaHNE (PYHKIUY;

yMEHHE HCIONb30BaTh CBOWCTBA U Trpaduku (GYHKUMNA i1 peIIeHUs
ypaBHEHUH, HEPABEHCTB W 3aJay C MapaMeTpaMu; M300pakaTb Ha KOOPAUHATHOM
MJIOCKOCTH MHOXKECTBA PEIICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[1P23 ymenune cBOOOAHO ONEPUPOBATH MMOHATUSAMU: TOCIEAOBATEIBHOCTD,
apudmeTnyeckass  mporpeccus, TeoMeTpHuYecKas  Mporpeccusi, OECKOHEYHO
yOBbIBaroOIIasi TeOMETPUUECKask MPOTPECCHUsi; YMEHHUE 3a1aBaTh MOCJIEI0BATEILHOCTH, B
TOM YHCJIE€ C IOMOIIbIO PEKYPPEHTHBIX (POPMYII;

[1P24 ymeHue onepupoBaTh MOHATHSAMH: HENPEPHIBHOCTh  (PYHKLIMH,
acuMNTOTHl Tpaduka ¢GyHKUMHM, TepBas W BTOopas MNPOU3BOAHAS (DYHKIIMH,
FeOMETpUYECKU U (Qu3nueckuid  CMBICI  MPOU3BOAHOM,  mepBooOpa3Has,
OIpe/IeNICHHBIN HHTETPall; YMEHUE HAXOAUTh aCUMIITOTHI I'padka (PyHKIMH; YMEHUE
BBIUHCIIATh TPOU3BOAHBIE CYMMBI, MPOU3BEACHHS, YacCTHOTO W KOMIO3ULUHU
(GyHKIMI, HAXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduky QpyHKINU;

YMEHUE UCIOJIb30BaTh MPOU3BOJHYIO JJIsi UCCIENOBaHUS (DYHKIUH, s
HaxXOXKJICHUSA HAWIydllero peuieHus B IPHUKIAIHBIX, B TOM 4YHCIE COLMAIbHO-
PKOHOMHUYECKUX U (PU3UYECKUX 3ajadax, JJIsl ONpPEeeIeHUs] CKOPOCTH M YCKOPEHUS;
HAXOJUTh TUIOMAAN U 00BEMBI PUTYpP C MOMOIIbIO UHTETpaia; NPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOJEIMPOBAHMSI C TOMOUIbIO AUPPEepeHInaTbHBIX YPABHEHUI;

[TP25 ymeHue onepupoBaTh NOHATUAMU: KOMIJIEKCHOE YUCIIO, COMPSIKEHHBIE
KOMITJIEKCHBIE YHCJIa, MOJYJb W apryMEHT KOMIUIEKCHOTO 4ucia, (hopma 3arucu
KOMIUIEKCHBIX 4YHceN (reoMeTpudecKasi, TPUTOHOMETPUYECKasi U alredpandeckasi);
yMETh TMPOU3BOJIUTH apu(MeTHUEeCKue JEHCTBUSI C KOMIUIEKCHBIMH YHCIIAMU,
MIPUBOJAUTH MPUMEPHI UCIIOJIB30BAHUS KOMITJIEKCHBIX YUCEIT;

[1P26 ymenue cBOOOIHO ONEPUPOBATH MOHIATHIMU: cpeaHee apuhMeTUIECKoe,
MeJlMaHa, HauOoJIbIIIEe U HaUMEHbBIIIEe 3HAYCHUS, pa3Max, JUCIIEPCUs, CTaHIAPTHOE
OTKJIOHEHUE JUIi  OIMCAHWA  YWCJIOBBIX  JAHHBIX; YMEHHME  HCCIIEIOBaTh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCIIC€ C MPUMEHEHUEM rpaduyecKux METOJO0B U
AIIEKTPOHHBIX CPEICTB; TrpadUuecKu HCCIEAOBaTh COBMECTHBIC HAOJIOJICHUS C
MMOMOIIBIO TUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCHU;

[IP27 ymeHHe HaXOAWTh BEPOATHOCTH COOBITUH C HCHOJb30BAaHUEM
rpadUyecKux METOJOB; MPUMEHTHh i1 peuieHus 3aaad (HOpMyJsbl CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, QopMylly MOIHOW BeposTHOCTH, (popmyny beprymim,
KOMOWHATOpHbIE (PaKThl U (POPMYIIBI; OIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHUIA;
YMEHHE ONEpUpOBaTh TMOHATHAMH: CIydailHas BeJIMYWHA, paCHpeeICHHe
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BEPOSTHOCTEHM, MAaTEMATUUECKOE OKHMJIAHUE, JUCIEPCUSI U CTAaHAAPTHOE OTKJIOHECHHE
Cly4yailHOM BEJMYMHBI, (YHKIMK paclpeliesieHuss W IJIOTHOCTH PaBHOMEPHOTO,
MIOKAa3aTeJIbHOITO U HOPMAJIBHOI'O pacIpelesieHuid; YMEHUE HCII0JIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeiesieHuid I pelleHus 3aJlay; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJBIINX YUCEN, METOJIbI BELIOOPOYHBIX UCCIIEIOBAHUI; YMEHUE PUBOJUTH TPUMEPDI
MPOSIBJICHUSI 3aKOHA OOJIBIINX YUCEN B IPUPOTHBIX U OOIIECTBEHHBIX SABJICHUSX;

[1P28 ymenue cBOOOAHO ONEPUPOBATH MOHATHIMU: TOUKA, IPAMAsl, INIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAN yTOJl, IBYTPAHHBIN YIOJI, TPEXTPAHHBINA YTOJI,
IIEPECEKAIOIINECS, NapAJUICIIbHBIE U CKPEIIMBAOIINECA NPSIMbIC, APAJUIEIBHOCTD U
NEPIECHANKYJIIPHOCTD IPSAMBIX U IUIOCKOCTEH, YIOJl MEXAY IPSMBIMH, YTOJ MEXKIY
IPSIMOM M IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH; YMEHHME HCIIOJIB30BaTh IIPH
pelIeHnn 3a/a4 U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPUM; YMEHUE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE ONEpPUPOBATH MOHATUIMH:
MHOI'OTPAaHHHUK, CEYEHUE MHOIOIPaHHUKA, IIPABUIbHBIM MHOTOIPDAHHUK, IpU3Ma,
nupamuaa, (urypa ¥ MOBEPXHOCTh BpAIEHUs, LWIMHIAP, KOHYyC, IIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUYECHMs KOHYCa M LWIMHAPA, NapajuIeIbHbIE OCU WU
OCHOBAHUIO, CEYEHHUE IIapa, IUIOCKOCTb, Kacarowascs cepbl, HWIMHIPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHUE MHOTOIPAHHHKA, N300pa)kaTh MHOTOIPAHHUKH, (PUTYPHI U
IIOBEPXHOCTH BpaLEHUs, UX CEYEHUs, B TOM YHUCJIE C IOMOIUBI JJIEKTPOHHBIX
CPEIICTB; YMEHHUE MPUMEHATH CBOWCTBA IN€OMETPUYECKUX (PUTyp, CaMOCTOSTEIBHO
(bopMyIUpOBaTH ONPEAEIICHUS U3y4YaeMbIX (PUTYD, BBIIBUIAaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKaX reoMeTpUUYECKUX (Uryp, o0OOCHOBBIBATh WJIM ONPOBEPraTh UX; YMEHUE
NPOBOJAUTH KiacCUpUKALMIO (QUIyp MO pa3IuyHbIM MpPU3HAKAM, BBINOJIHATH
HEOOXOMMbIE JOIMOJHUTENIbHBIE IOCTPOCHUS;

[1P29 ymenune cBOOOAHO ONMEPUPOBATH MOHATUAMM: TUIOUIAAb (PUTYPBI, 00bEM
¢burypsl, BeIU4YMHA YIJa, PACCTOSHUE OT TOUKH /O IJIOCKOCTH, PACCTOSHUE MEXIY
NPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAAb cdephl, IUIOMalb
NOBEPXHOCTH  MUpaMUAbl, TMpPU3MbL, KOHyca, UWIMHApA, 00beM  KyoOa,
IPSIMOYTOJIBHOTO NapaJuIeIeNINIIeNa, MMPaMH/IbI, TPU3MBbI, HIHJIMHAPA, KOHYyCa, 11apa;
yMEHHUE HaXOJUTh OTHOLIEHUE 00BEMOB NOJIOOHBIX (PUTYD;

[TP30 ymenue cBOOOAHO OMEpUPOBAThH MOHATUSMHU: JBMKEHUE, MapaICTbHBIHI
NEPEHOC, CHUMMETpPHsI Ha TUIOCKOCTH W B TPOCTPAHCTBE, MOBOPOT, MPEOOpa30OBaHKE
noo0usi, mo100HbIe (DUTYPHI; YMEHUE PAciO3HABATh PaBHBIE U TIOI00HBIC (PUTYPEHI, B
TOM 4YHCJIE B TPHUPOJAE, HCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh
Tr€OMETPUYECKUE OTHOIIEHUS, HAXOJUTh T€OMETPUUYCCKHNE BEIUYMHBI (JJIMHA, YTOJI,
Iomaas, o0bEeM) MpHU PEIICHUH 3alad 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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IPOM3BE/ICHNE BEKTOpa Ha YHMCIO, pa3lioKeHHWE BEKTOpa Mo 0asucy, CKalIpHOE
MPOU3BEJCHUE, BEKTOPHOE TMIPOU3BEACHUE, YroJl MEXKIy BEKTOpaMHU; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METON AJIS PELICHUS T€OMETPUYECKHUX
3aJlay U 3a7a4 APYruX y4EOHBIX MPEAMETOB; ONIEPUPOBATH MOHATUSIMH: MaTpUIa 2X2
u 3x3, onpenenuTenab MaTPUIIbl, TEOMETPUUECKUN CMBICI ONPEICTUTENS;

11P32 YMCHHUC MOJACIHUPOBATL PCAJIbHBIC CUTyallMM Ha A3BIKC MATCMATUKH,
COCTaBJIATh BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA M HX CHUCTCMBI II0 YCJIOBHIO
3aJlauu, UCCICAOBATh ITOCTPOCHHBIC MOACIIN C HCIIOJIb30BAHHMCM aIlllapara anre6p51,
HHTCPIIPCTUPOBATDH HOJIyLIeHHBII‘/’I pe3yiibTaT, CTPOUTH MATCMATHUYCCKHUC MOICIN C
IMOMOIIbKO TCOMCTPUUCCKUX MOHATUH U BCIIMYMH, pClIaTb CBA3aAHHBIC C HHMU
IMPAKTHYCCKUC 3aJadH; COCTABJIATH BCPOATHOCTHYIO MOJICIIb U HHTCPIIPECTUPOBATH
HOJIY“IGHHBIﬁ PE3YIIbTAT, PCIIATh IMPUKIIAAHBIC 3aJa4Y1 CPCACTBAMH MATCMATHYICCKOI'O
aHaJln3a, B TOM 4YHUCJIC CONAJIbHO-3KOHOMHUYCCKOI'O 1 (1)PI31/I‘-ICCKOFO 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 MAaTEMAaTHUKU B
HCKYCCTBE, YMEHUE MTPUBOJAUTH NPUMEPHI MATEMATUUYECKUX OTKPBITUN POCCUMCKON U
MHPOBOM MAaTEMaTUYECKOU HAYKH.

Cunxponusanus oopasoBarenbHbIX pe3yibTaToB PI'OC COO n ®I'0OC CIIO

HaumeHnoBanue HaumMeHnoBaHnue HaumenoBanue OK, IIK (B cooTBeTCTBHM C
JIMYHOCTHBIX npeameTtHsix (I1P) ®I'OC CIIO no 08.02.14 Dkcrutyatanus u
pe3yabTaToB pe3yJbTaToOB 00CITy’)KHBaHHE MHOTOKBAPTHPHOTO JI0Ma)

(JIP) coriacHo PI'oC
corinacio ®IocC COO
COO
JIP1-JIP8 ITP 1 -I1P33 OK 1 BriOupats crioco0sbl pemeHus 3aaau

npogeccnoHaIbHOM e TeIbHOCTH
MPUMEHUTETHHO K

Pa3IMYHBIM KOHTEKCTaM

OK 2 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA
MIOMCKA, aHaJIM3a U MHTEpIpeTaluu UHHOpMaIu
"

MH(POPMAIMOHHBIE TEXHOJIOTUH JUISI BBITIOJTHEHUS
3a/1a4 Po(PECCUOHATIEHOMN A TENHHOCTH;

OK 3 IlnanupoBaTh U peajn30BbIBATH
cobcTBeHHOE MPOGECCHOHATBHOE U TUIYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO 1ATEIbHOCTh
B IpoeccroHalbHOM cdepe, UCTI0Nb30BaTh
3HaHUS 10 (PUHAHCOBOM IPaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX CUTYAIIUsX;

OK 4 DddexkTuBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE M KOMaH/IE;

OK 5 OcymiecTBIsITh YCTHYIO U IUCbMEHHYIO
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HaumenoBanue HaumMeHnoBaHue HaumenoBanue OK, IIK (B cooTBeTCTBHHM €
JIMYHOCTHBIX npeameTHbix (I1P) ®I'OC CIIO no 08.02.14 Dxcrmtyaramus u
pe3yJabTaToB pe3yJibTaTOB 00CITy’)KHBaHHE MHOTOKBAPTHPHOTO JI0Ma)

(JIP) coriaacuo ®IrocC
corsiacio ®IocC COO
COO

KOMMYHMKAIUIO Ha TOCYJapCTBEHHOM S3bIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 6 [IposiBisiTh rpaxaaHCKO-NIaTPUOTHYECKYIO
[IO3ULUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
IIOBEJICHUE Ha OCHOBE TPaIULMOHHBIX
00I11e4eNIOBEYECKUX [IEHHOCTEH, B TOM YHCIIE C
yueToM

rapMOHHU3aLUU MEKHALMOHAIIBHBIX U
MEKPETUTHO3HBIX OTHOILECHUH, IPUMEHSTh
CTaH/1apThl

AHTUKOPPYILIMOHHOTO OBEJICHHUS;

OK 7 ConelicTBOBaTh COXpAaHEHUIO OKpPY KaroIlen
cpenbl, pecypcocOepexeHnIo, IPUMEHSTh
3HaHUS 00 U3MEHEHUHU KIIUMaTa, IPUHLIMIIBI
OEPEKITUBOTO MTPOU3BOCTBA, YP(HEKTUBHO
JIEHCTBOBATH B

Ype3BbIUANHBIX CUTYALUX;

OK 8 Hcnonb30Bath cpecTBa GU3NIECKOI
KYJIBTYPBI JJIs1 COXPAaHEHUS M YKPEIUICHUs
3/10pOBbS B

npoiiecce npodheccuoHaIbHOM NesITeTbHOCTH U
Mo//Iep’KaHusl HEOOXOJMMOT0 YPOBHS
¢buznyeckoi

MOATOTOBJIEHHOCTH;

OK 9 ITonp3oBatbes mpodeccnoHaIbHON
JIOKYMEHTalMel Ha roCyJapCTBEHHOM U
MHOCTPaHHOM

A3BIKAX.

IIK 2.3. OcymecTBiATh KOHTPOJIb TEXHUYECKOTO
COCTOSIHUSI MHOT'OKBAapTUPHOTO JIOMA U KayecTBa
IIPEIOCTABIIEHNS] KOMMYHAJIBHBIX PECYPCOB.

[1K 3.2. [InanupoBath, OpraHM30BbIBATH U
obecreunBaTh KOHTPOJIb IPOBEICHUS PAOOT 1O
0J1aroyCTpoiCTBY pUJIETalOIIUX TEPPUTOPUIL
MHOTOKBapTHUPHBIX JIOMOB.

IIpeemcTBeHHOCTH 00pa3oBaTeabHBIX pe3yiabTaToB @I'OC COO (mpeaMeTHbIX)
¢ odpasoBarebHbIMH pedyjabTaTtamu ®I'OC CITO
(mpodeccroHaIbHO-OPUEHTHPOBAHHAS B3aUMOCBSA3h 00111e00pa30BaTEILHOTO
peaMeETa CO CIEUUATBbHOCTHIO)

HanMeHoBaHMe NIPeIMETHBIX Pe3yJbTATOB HaumenoBanue o0menpogeccHOHAIbHBIX
®I'OC COO, umeromux B3aMMOCBS3b € AUCHUILINH, IPodeccHOHATBHBIX MOy J1el
o0pa3oBartesbHbIX pe3yabTaToB ®I'OC (MAK) ¢ o0pa3oBaTeibHBIMHU pe3yJbTATaAMM,

C1io HMEKIIMMH B3aUMOCBS3b C IPeAMETHBIMH
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opP

[IP12 ymeHue BBIYMCIATH TE€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, Yroj, IUIOIAaAb, 00BeM,
IUI0IA/b IIOBEPXHOCTH), UCII0JIb3YS
U3y4eHHbIE (OPMYIIBI U METOBI;

[IP14 ymenue BBIOMpATh  TOIXOSAIIHIA
W3Y4YCHHBII METOJA [Uld pEIIEHUs 3aJayH,
pacrio3HaBaTb MareMaTHueckue (akThl |
MaTEMaTHYECKUE MOJEIM B IPUPOAHBIX U
OOLIECTBEHHBIX SIBIEHUSAX, B MCKYCCTBE;
YMCHHE IIPUBOJUTH IIPUMEPBI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHCKOU U
MHUPOBOM MaTEMaTUYECKON HAYKH.

I[IP19 ymeHue onepupoBaTh MOHITHUIMU:
HaTypaJIbHOE 4YMCIIO, LIEJI0€ YMCIIO, OCTaTOK

10 MOJYJIIO, panroHaNIbHOE YHCIIO,
UPpALMOHATILHOE YHCIIO, MHOKECTBA
HATypaJbHBIX, LENbIX, palMOHAIbHBIX,
JIENCTBUTEIBbHBIX YHCET, yMEHHE
HCIIOJIB30BaTh MIPU3HAKU JIEITUMOCTH,
HaUMEHBIIHI o0 JIEJINTEND u

HauMeHbllee o0Ilee KpaTHOE, aJIrOpUTM
EBxnuzaa npu pemeHuu 3agad; 3HaKOMCTBO C
pPa3IUYHBIMU  TO3MLIMOHHBIMU  CUCTEMaMH
CUMCIICHUS;

[1P20 ymenue CcBOOOAHO  OMNEPUPOBATH
MOHSTUAMM: CTENEHb C LIEJIBIM IOKA3aTENIEM,
KOpPEHb HATypajJbHOW CTENEHH, CTENEHb C
pallMOHaJIbHBIM  II0KA3aTeleM, CTENEHb C
JIEHCTBUTEIILHBIM (BEIIECTBEHHBIM)
nokaszarejaeM, JiorapupMm uyMciaa, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;
[TP28 ymenue cB0OOIHO ONIEPUPOBATH
HNOHSTUSIMM: TOYKA, IIpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Iy, IJIOCKUH yrodi,
JIBYI'PAaHHBIN yTOJ, TPEXTPAHHBIN YIoJl,
NIEPECEKAIOIINECS, TapaJlIeIbHbIE U
CKpEeIIMBaOIINecs MpsIMble, TapajIeIbHOCTh
Y TIEPIIEHANKYJIIPHOCTD IPAMBIX U
IJIOCKOCTEH, yro MeXay IpsIMbIMU, YTOJ
MEXly MPSIMOI U MJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh NpHU
pelLIeHUH 3aJa4 U3y4eHHbIe (PaKThI U
TEOpEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATh
pasmMepbl 00BEKTOB B OKPYIKaIOIIEM MHPE;
yYMEHHE ONEpUPOBATh MOHATHUSIMHU:
MHOT'OTPaHHMK, CEYEHHE MHOTOI'PaHHUKA,
MPaBWJIbHBII MHOTOIpaHHUK, IPU3Ma,
nupamuia, Gurypa 1 HoBepXHOCTh
BpaIeHus1, IWINHAP, KOHYC, map, cdepa,
pa3BepTKa NOBEPXHOCTH, CEYEHMsI KOHYCA U

IIM 02 OGecrieueHre TEXHUICCKOM
SKCIUTyaTalluy TPa)XKIaHCKUX 3IaHHUI

Y KOHTPOJIA IPEIOCTABICHUS KUITUIIHO-
KOMMYHaJIbHBIX YCIIyT

3HATh:

- pacyeTHbIC 3HAYCHUS (MUHUMAJIbHBIC U
MaKCHMaJIbHBIC) TOTPEOICHUS KOMMYHATHHBIX
pecypcoB;

- pacyeTHBIN TeMIepaTypHbIid rpaduK HoJauu
TEIJIOHOCUTEIS U BOMBI;

[IM.03 Opranuszanust MEpONPUATUI TIO
COICPKAHUIO TOMEIIEHUM TPaXJAaHCKUX 3/IaHH I
U TEPPUTOPHUH

HMMeTh mpakTUYECKUH OIBIT:

- IPOBEAEHUS OCMOTPA COCTOSHUS AJIEMEHTOB
TEPPUTOPUU MHOTOKBAPTUPHOTO JI0Ma U
MJIAHUPOBAHUE PEMOHTHBIX PabOT 1O
0JIarOyCTPOMCTBY M O3CJICHCHUIO TEPPUTOPHH, B
TOM YHUCJIE€ B pAMKax NOATOTOBKH TEPPUTOPHUU K
CE30HHOM FKCILTyaTaluu
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[WIMH/IPA, TapajieNIbHbIe OCH HITH
OCHOBAHMUIO, CEUEHHE 111apa, IIIOCKOCTb,
Kacaromasicsi cepsl, HUINHIPA, KOHYCa;
YMEHHE CTPOUTh CEYEHNE MHOTOI'PaHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUTYPHI U
IIOBEPXHOCTH BPALIECHUS, UX CEYEHHUS, B TOM
YHCIIE C TTOMOIIBIO 3JICKTPOHHBIX CPEICTB;
yYMEHUE IPUMEHATh CBOUCTBA
reoOMEeTPUUECKUX (PUTYp, CAMOCTOSTETEHO
(GopMyIMpOBATH OIIPECIICHUS U3Y4aeMBbIX
¢duryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U
IPU3HAKaX FeOMETPUYECKUX (uryp,
000CHOBBIBATh MJIM ONPOBEPIaTh MX; yMEHHUE
IPOBOJUTH KiIaccuuKanuio Guryp no
pa3IMYHBIM PU3HAKAM, BHIITOJIHATH
HE00XO0IMMbIE IONIOJTHUTENIbHBIE TOCTPOCHHUS;
[1P29 ymenue CcBOOOAHO  OMNEPUPOBATH
HNOHATUAMM:  IJIomans  GUrypel, o0BeM
¢urypel, BeIMYMHA YIJA, PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE MEXIy
NOPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH,
wiomaab cdepsl, IUIOMEAAb [OBEPXHOCTH
OUpaMUIbl, TpPU3MBI, KOHyCa, IWIMHApA,
00BemM KyOa, MPSIMOYTOJIBHOTO
napajieNienunena, MUPaMUAbI,  MPHU3MBI,
LWIMHApA, KOHYycCa, 11apa; yMEHHE HaXOJIUThb
OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYD;
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3. OBBEM YUYEBHOI'O IPEJJMETA U BU/JIbl YYHEBHOU PABOTHbI
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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
MOJATOTOBKH
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
JecATUYHbIE ApoOu, MPOLEHTHI, 0ECKOHEUHbIE IEPUONYECKHE 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 eabIX 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
NOJArOTOBKH
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. Haxoxnenue 3HaueHui norapudma mno mpou3BoIbHOMY 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
NOJArOTOBKH
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
NOJArOTOBKH
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
NMOJAr0OTOBKH

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
NOJArOTOBKH
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 ¢pyuxnuii. ['padux pyHkimu. DnemeHTapHbIE HozHaHI/IH

npeoOpa3oBanus rpadgukoB ¢pyHkmid. O01acTh ONpeaeNeHHs U
MHO>KecTBO 3HaueHui pyHkuuu. Hymu @ynkuuu. [pomexytku
3HAKOIOCTOSIHCTBA.

LHECHHOCTHU Hay4YHOTrO
IIO3HaHUsA
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM 4Hcjie | BOCHUTATEJIbHOM
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOM
NOJArOTOBKH
100 YeTHble U HeUeTHbIE QYHKIMH. 1
Yernsie u HeueTHbIe pyHKIMU. [lepuoanyeckue pynxmum. [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
naockocmu.l paghuueckue memoost peurenus 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
NOJArOTOBKH
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
B TOM YHCJIe | BOCIHTATEJbHOMN
HaumeHoBaHue pa3jiesioB u
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPAKTHYECKOH
NMOATOTOBKH
OCCKOHEYHO yOBIBAIOIICH T€OMETPUIECKOM Iporpeccur. JInHeHHbIN 1
3KCIIOHEHLIMAIBHBIN POCT.
119 Texnuka quddepeHunpoBaHus 1
HenpepeiBHble QyHKIHH W WX CBOHCTBA. TOUYKH pa3pbiBa. ACHMIITOTHI
rpa¢pukoB Qynkuuil. IlepBas u BTOpas NpPOU3BOJIHBIE (YHKLUH.
Omnpenenenne, reOMETPUIECKAN M PU3UUECKUI CMBICI TPOU3BOAHOM.
120 YpaBHeHHe KacaTeJbHOU K rpapuKy QyHKIMH. 1
VYpaBHeHMe KacaTenbHOU K rpaguky GyHkiuu. IIpousBoaHbie
AJIEMEHTapHbBIX (PYHKIMH.
121 IIpon3BoaHasi cymMMbl, NPOM3BEJAEHHS, YACTHOIO M KOMIIO3UIIUH 1
GyHKumm.
[Ipown3BoiHasi CYMMBI, IPOU3BEACHMSI, YACTHOT'O M KOMIIO3UIIUU (DYHKIUH.
122 CBoiicTBa QyHKIHI1 HeNPEePBIBHBIX HA OTPe3Ke. 1
CaoiicTBa GyHKIIUI HETIPEPHIBHBIX Ha OTpe3Ke. MeToa HHTEpBaJIOB IS
pereHust HepaBeHCTB. [IprMeHeHe CBOMCTB HeNPephIBHBIX (GYHKIMN 1715
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
NOJArOTOBKH
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
NMOJITOTOBKH
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
NOJArOTOBKH
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
NMOJAr0OTOBKH

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
NMOATOTOBKH
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
NOJArOTOBKH
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
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Oo0bem, 4. / Hanpasienus
B TOM YHCJI€e BOCIIUTATEJILHOM
HaumeHoBaHue pa3jiesioB u
Tem Conep:xanue yueOHOIro MaTepuaJia B (popme ) AeATeJIbHOCTH
NMPaKTHYECKOMH
MOAr0OTOBKH
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 teme «lIpaBunbHBIE U MOTYNPABUILHBIE 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
NOJArOTOBKH
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
B TOM 4Hcjie | BOCHUTATEIbHOI
HaumeHoBaHue pa3jiesioB u
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NMPaKTHYECKOMH
NMOJITOTOBKH
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. [EHHOCTH
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, N10WLAObL chepbl 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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HaumeHoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOIro MaTepuaJia

Oo0beMm, u. /
B TOM YHCJIe
B popme
NMPaKTHYECKOMH
NMOJAr0OTOBKH

Hanpasiaenus
BOCIIUTATEJIbHOMI
AeATe1bHOCTH

220,221 | llocmpoenue ceuenuii MHO20ZPAHHUKOS U Mel 6PAULEHUA

Ceuenus yununopa (napanienvho u nepneHOUKYJIsPHO OCU), Cederus]
KOHYCa (napanieibHoe OCHOBAHUIO U NPOX0Osuee Yepes 6ePulliy),
ceueHus wapa.

MemoObl NOCMPOEHUsL CeYeHUll: Memoo 1008, Memoo GHYMPEHHE20

npoeKmupoeaHusl, Mmemoo nepernoca ceKyu;eﬁ njiocKkocmu.

2

222-227

IlpakTH4YecKkue 3aHATUSA
1. Brluucnenue miomnaaei u 00beMOB IWJIMH/pa U KOHYCa
2. Berancnenue miomanau chepsl 1 o0bema mapa
3. IlocTpoeHue ceyeHnii MHOTOIPaHHUKOB METOOM CJIE/IOB

NN DN OO

KonTtpoJsbHas padora

CamocrosiTesibHass padoTa 00y4alOIMXCs

Tema 2.5
JBHKEHUSA B IPOCTPAHCTBE

Coneprxanne ydeOHOT0 MaTepuana

228,229 | deuscenua npocmpancmea. Omodpasxcenus. /leudxcenus u pageHcmeo
Gueyp. Obwue ceoticmaa dsudicenuti. Buowl osudicenuii: napaiienvhslil
nepeHoc, YeHMPAIbHASL CUMMeMpPUsl, 3epKAIbHASL CUMMEMPUsl, NO8OPOm
BOKpY2 NPAMOU.

IIpeobpaszosanus nooobus. Ilpsamas u cghepa Diinepa.

IIpakTHYecKHe 3aHATHA

KonTtpoJsbHas padora

CamocrosiTeibHas padoTa 00y4aroImMXCcs
Jloxnan Ha TeMy «3aciayru Dityiepa B MaTeMaTHKEY

npogeccnoHaIbHO-
TPYIOBOTO
BOCTIUTaHUS
[EHHOCTH
Hay4YHOT'O
TIO3HAHUS
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Oo0bem, 4. / Hanpasienus
B TOM YHCJIe | BOCIHTATEJbHOMN
HaumeHoBaHue pa3jiesioB u
Tem Coaepxxanue yueOHOro MmaTepuaJia B Qopme ) AeATeJbHOCTH
NPAKTHYECKOH
NMOATOTOBKH
Pasnea 3. BEPOATHOCTDBb U CTATUCTHUKA
Tema 3.1 Copepxanne yaeOHOT0 MaTepuana 12
BepositHOCTB M
CTATHCTHKA 230 Cay4aiiHble BeJIMYMHBI U U CIIEPCHS. 1 npodeccuoHaIbHO-
(10 K1) I'pad, cBs3HbI rpad, myTH B rpade: Lukibl ¥ nenu. CreneHb TPYZAOBOIO
(BanmeHTHOCTB) BepinHEL. I'padsl Ha utockocTH. [lepeBssi. BOCIUTAHUS
231 Cay4aiiHble JKCIIEPUMMEHTHI (ONBITHI) M CJIy4YaliHbIe COOBITHS. 1 IEHHOCTH
CrnyualiHble SKCIIEPUMEHTHI (ONBITHI) U CITydaliHble COOBITHSL. Hay4IHOI0
DnemMeHTapHbIe COOBITHS (MCXObl). BEposSTHOCTD CIIy4aifHOrO COOBITHS. MO3HaHUA
bnu3ocTh 4acTOThI U BEPOSITHOCTH cOObITUI. CilydaliHble OIBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMU COOBITHAMU. Onepanuy Haj
COOBITHSIMH: TIepecedeHne, 00beTMHEHHE, IIPOTUBOIOIOKHbBIE COOBITHSI.
232 BepositHocTH. 1
Huarpammsl Diinepa. opmyra coKeHUs BEPOATHOCTEN. Y CIIOBHAs
BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo cirydaitHOro
skcnepuMenTa. Gopmyia nosHou BeposatHocTH. Popmyia balieca.
HezaBucumblie coObITUS. BUHApHBIN CiTydaliHbIN OMBIT (UCIIBITAHUE),
ycnex u Heyaada. HesaBucumele ncneitanns. Cepust HE3aBUCUMBIX
ucHbITaHu# 10 nepBoro ycrnexa. [lepecranoBku u ¢akropuain. Uucno
COUYETaHUM.
233 Cayuaiinblii BbIOOp. 1

Tpeyroasauk [Tackans. @opmyna 6unoma Hetotona. Cepust
He3aBHCUMBIX UcnbiTanui bepaysun. CinyyaiiHbiil BBIOOp U3 KOHEYHOU
COBOKYITHOCTH.
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
NMOJITOTOBKH
234 CayuaiiHas BeJuuuHa. Pacnipenesienne BeposiTHOCTEIA. 1
Huarpamma pacnpenenenus. Onepanuu HaJ CIy4alHbIMUA BETHYMHAMH.
bunapnas cnyyaiinas BenumuuHa. [IpuMepsl pacnpeneneHuii, B TOM 4uCIie
reOMEeTPHUECKOE U OMHOMHUATBHOE.
235 CoBMecTHOe pacnpeiesieHre ABYX CJIYYAHHbIX BeJIUYHH. 1
Cosmecmuoe pacnpedeneHue 08X Cayuaunvix eeauduH. Heszasucumovie
ClIyyaiinble 8eIUUUHDL.
236 MatemaTH4ecKoe OKH/IaHHe cay4yaiHo’ BeJINYHHBI 1
(pacnpenesienust).
Mamemamuuyeckoe oxcudanue CAy4anuHoOU 6elUyUHbl (pacnpeoenenus).
Ilpumepvl npumeHenus MamemMamuyecKko2o OICUOAHUS (cmpaxosanue,
nomepes). Mamemamuueckoe oxcuoanue OUHAPHOU CIYUAUHOU BETUYUHDL.
Mamemamuueckoe 0cuUOaHUe CyMmbl CLYYAUHBIX GETUUUH.
237 MaTtemMaTH4ecKOe O0XHJIAHHE TeOMEeTPHYECKOro M OMHOMHAJIBLHOIO 1
pacnpeneaeHnu
Mamemamuueckoe oxcuoaHue 2eoMempuyecKkoe0 U OUHOMUATLHOZO
pacnpedeneHull
238,239 | Jucnepcus ounapuoii ciyuaiiHoil e iU uHbL. 2
Mamemamuueckoe ooxxcudanue npoussedenus U OUCNEPCUs CYMMbl
He3A8UCUMBIX CTIYUAUHBIX ENUYUH.
240 Jucnepcusi ¥ CTaHJAApTHOE  OTKJIOHCEHHEe  OMHOMMAJILHOIO 1
pacnpe/esieHus.
Hucnepcusi u cmandapmuoe omkioOHeHUe OBUHOMUATILHO20 PACHPeOeleHUs.
241 Jucnepcusi HW  CTaHIapTHOe  OTKJIOHEHHE  TIeOMeTPHYecKOro 1

pacnpesesieHusI.
Hucnepcuss  u  cmamoapmuoe  OMKIOHEHUE — 2e0MempUUecKO20
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem Conep:xkanue yuedOHOIro MaTepuasa B opme } AeATeTbHOCTH
NPaKTHYeCKOMH
NOJArOTOBKH
pacnpeoeneHusl.
242-249
IIpakTHYecKkre 3aHATHS 8
1. TlpaBuia koMOMHATOPUKHU. PenieHne KOMOMHATOPHBIX 331a9 2
2. Pemenwue 3a1a4 Ha nepeGOp BapUAHTOB 2
3. bunom Hetorona u tpeyronbuauk [lackans 2
4. Ilpuknaguele 3a1a4u 2
KonTtpoJsbHas padora -
CamocrosiTeibHas padoTa 00y4yaromMXCcA 3
CocraBieHue KoHcHeKTa 1o teme «Hepasencmeo Yebviuesa. 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 Conepxanue yueOHOro MaTepuasa 3 npogeccuoHaIbHO-
BeposiTHOCTD M 250 | HenpepsbIBHBbIE cIy4aiiHble BeJTHYHHBI. 1 TPYZOBOTO
CTATHCTHKA Henpepuignuvie cnyuaiinvie eenuuunvl. Ilpumepvl. Dynkyus niomuocmu BOCTIUTaHUS
(11 ka1.) gepossmHocmu  pacnpeoenenus. Pasnomepnoe pacnpedenenue u - ezo [IEHHOCTH
ceolicmsa. 3adayu, npusoosiuue K NOKA3ameibHOMY pacnpeoesieHuro. HaY4YHOT'O
251 | 3agauu, npuBOAsIINE K HOPMAJIBLHOMY pacrpeiesieHHIo. 1 TTO3HAHUS
3aoauu, npugooawue Kk HOpManLHOMY pacnpedenenuio. PYHKYUs NAOMHOCMU
8EPOSIMHOCMU  NOKA3AMENbHO20 pAcnpeoeneHus, @YHKyus niomHocmu
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Oo0bem, 4. / Hanpasienus
HaumeHoBanMe pas1eoB 1 B TOM YHCJIe | BOCIHUTATEJIbHOI
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NPaKTHYeCKOMH
NMOJITOTOBKH
8EPOSIMHOCMU HOPMATILHO20 PACNPEOeleHUS.
252 | dyHKIHUS MVIOTHOCTH M CBOHCTBAa HOPMAJILHOTO pacnpeaeeHusd. 1
DyuKyus NIOMHOCMU U CEOLICIEA HOPMAILHO20 PACHPEOeNeHUs.

253-262
IIpakTHYecKre 3aHATHS 10
1. Beruucnenue BeposiTHOCTEN 2
2. Pemenne 3amad Ha NpPUMEHEHUE OMHUCATEIBHBIX XapaKTEPUCTHK YHCIIOBBIX 4

HAaOOPOB: CpeIHNX, HAUOOJBIIETO ¥ HAMMEHbIIIErO 3HAUYCHUsI, pa3Maxa, JUCIIePCUH

Y CTaHJIAPTHOTO OTKJIOHCHHSI 2
3. [IpencraBieHue YMCIOBBIX JAHHBIX 2
4. Pemenue mpuKIIaIHBIX 32124
KonTtpoJsbHas padora -
CamocrosiTeibHas padoTa 00yyaomuXxcs
CocraBrieHrue KOHCIEKTa 1Mo TeMe «/locriedogamenbHOCmb 0OUHOYHBIX HEe3A68UCUMBIX 2
coovimuil. 3adavu, npusooawue K pacnpeoenenuro Ilyaccona. Kosapuayus 08yx
cayuatnvlx  eenudun.  Koagpguyuenm  nuneiinoti  xoppensyuu. Coemecmmobie
Habato0eHuss 08yx eeauyuH. Bvlioopounviti koagguyuenm roppenayuu. Paznuyue
MedHcOy IUHEUHOU C853bl0 U NPUYUHHO-CIe0CMEEHHOL c643b10. Jlunelinas pecpeccus,
MemooO HAUMEHbUUUX KBAOPAMO8» 3
Pedepat Ha Temy «Cxembl TOBTOPHBIX HCTIBbITaHH bepHyIim)

Paznea 4 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE
Tema 4.1 Copepxanne yueOHOTO MaTepuana 6 npodeccuoHanbHO-
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Oo0bem, 4. / Hanpasienus
B TOM 4Hcjie | BOCHUTATEIbHOI
HaumeHoBaHue pa3jiesioB u
Tem ConepixaHue y4ueGHOro MaTepuaJia B hopme } AeATeJBLHOCTH
NMPaKTHYECKOMH
NMOJITOTOBKH
MaremaTuka B TPYZIOBOTO
npodeccuu/cnenuaJIbLHOCTH BOCTIUTAHUS
263,264 | [TpoueHTsI B TpohecCHOHATBHBIX 33ja4aX TEXHOJIOTUYECKOTO MPOQIIIS 2 [IEHHOCTH
HAYYHOTO
265 Konuueckue cedeHust 1 UX NIPUMEHEHHE B TEXHUKE 1 1O3HAHMS
266 | BekTopHOE MPOCTPaHCTBO B IPO(ECCHOHATBHBIX 3a1a4ax 1
267 | IImomanu moBepxXHOCTEH KOMOMHUPOBAHHBIX TEIl 1
268 [Tpumepsl reOMETPUYECKUX CHMMETPUN B MPOGECCUAX U CTIICITHATBHOCTSIX 1
TEXHOJIOTUIECKOT0 TPOdUIIs
KoncyabTanuu 2
IIpomexyTouHas aTTecTauusa DK3aMeH 4
Bceero: 284/8
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5. YCJI0OBUA PEAIN3ALINU TPOI'PAMMBI YYHEBHOI'O
HNPEIMETA

5.1. MarepuajbHO-TeXHUYECKOE 00ecredyeHue

KabunerMaremaTuku, OCHAIIEHHBIH B COOTBETCTBUM C TPHIOXKEHHUEM 3
OIIOII-IT mo cnemuansHoctr  08.02.14  DOxkcrmmyataniuss W OOCITY>KMBaHUE
MHOT'OKBapTUPHOTO JIOMA.

5.2. YuyeOHO-MeTOAMUYECKOE 0O0€ecIIeYeHHue

1. bammakoB M.U. Maremaruka: Yueonnk mis CI10.-M.:Axagemns,2019.-
256c.

6.KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOT' O IPEJIMETA
®opMbl U METOABl KOHTPOJSI U OIEHKU pe3yJbTaToOB OOYYEHHS OTpPAXKEHbI B
KOMILJIEKTE OLIEHOYHBIX CpPEICTB y4eOHOro npeaMera
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