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JIueT corjiacoBanui

Pabouas nporpamma JucHMIUIMHBI —pa3paboTaHa Ha ocHoBe DenepanbHOro
rocyAapCTBEHHOTO 00pa30BaTeIbHOTO CTAHAapTa CPEHErO NPO(PecCuOHAILHOTO 00pa30BaHus
(®rocC CIIO) mno cneumamsHocTH 54.02.02 «JlekopaTUBHO-NPUKIIAIHOE MCKYCCTBO U

HapOJHBbIE MPOMBICIBI ([0 BHUIaM)» YTBEpKIEH NpHuka3zoM MuHnpocsenieHus Poccun ot
19.07.2023 Ne547

PazpaboTtuuk: npenoaaBarens XUJIMXK PYTXII Pabotur A.D.



1. HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma qucuumanabl « MaremaTnkay pazpadoTaHa Ha OCHOBE:

- (enepanbHOro rocyapCTBEHHOr0 00pa3oBaTEIbHOTO CTaHAAPTa CPEIHErO
o6mero oopazosanus (manee — PI'OC COO);

- TpUMEPHON OCHOBHOW 00pa3oBaTEILHOM MPOTPAMMBbI CPETHETO OOIIEro
obpazoBanus (nainee — [IOOIT COO);

- (eneparbHOr0 rocyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO
npodeccuonanbHoro odpaszosanus (mamee — GI'OC CIIO) 54.02.02 [lexopatuBHO-
MPUKJIAHOE UCKYCCTBO M HAPOHBIE MPOMBICIBI (IO BUAM);

- TpuUMepHOW paboueld mnporpammbl 00IE0Opa3oBaTEILHOW yueOHOMU
nucuuIuimHbel - «Marematukay MO0 TyMaHUTapHOMY mpoduio oOydeHus (s
npodecCUOHATBHBIX 00pa30BaTEbHBIX OPTaHU3aIUi);

- yueOHOro T1iaHa mno crenuaabHocTH 54.02.02 JlekopaTuBHO-TIPUKIIATHOE
MCKYCCTBO M HApOJHBIE MPOMBICIIBI (II0 BUIaM-XY0KECTBEHHAS BBIIIMBKA);

- pabouell mporpaMMmbl BOCHHMTaHUS 1O crneuuadbHocTH  54.02.02
JlekopaTUBHO-TIPUKIIATHOE UCKYCCTBO M HAPOIHBIE MPOMBICIHI (110 BUAAM);

[IporpamMma aucuuruiabl «Maremaruka» paspadoTaHa B COOTBETCTBUU C
Konuenuuein mnpenojgaBanuss 00me00pa3oBareibHbIX JUCHUIUIMH C  YYETOM
npo(eCCUOHATBHOM HAMpPaBICHHOCTH IMPOrpaMM CPENHEro Mpo(ecCUuOHATBLHOTO
oOpa3oBaHusA, peaTu3yeMbIXx Ha 0a3e OCHOBHOTO 00mero o0Opa3oBaHWS,
YTBEPKICHHOM pacnopsbkeHueM MuHucTepcTBa mpocBenieHus Poccuiickon
@enepauun ot 30.04.2021 Ne P-98, Ha ocHOBanuum nuceMa /[lemaprameHTa
rocy/1apCTBEHHOM MOJIMTHKH B chepe CpeaHero npohecCHoOHATbHOTO 00pa3oBaHus U
npodeccroHanbHOTO 00ydeHHs MwuHHCTepcTBAa TpOCBelieHns Poccuiickoi
®enepanuu oT 30.08.2021 Ne 05-1136 «O HanpaBieHUH METOIMK TPENOAABAHUS.

Conepxanue padoueid mporpaMMbl JUCHUILIMHBL « MareMaThka» pa3padoTaHo
Ha OCHOBE:!

- CUHXpOHM3aImu o0pazoBatenbHbIX pe3ynbTaroB ®I'OC COO (IMYHOCTHBIX,
npeaMmetHbix, MeranpenmerHeix) 1 OI'OC CIIO (OK) c¢ yderom mnpoduibHOM
HaMpaBJIEHHOCTH CHEUATbHOCTH;

- UHTETPalH U IPEEMCTBEHHOCTH COJIEpPKaHUs JUCLMILIMHBI «MaremaTtuka»
U COJep>KaHus YIeOHBIX TUCIUILINH, IpodeccrnoHanbHbXx Moaynei @I'OC CIIO.

1.2. MecTO IHCUMILUIMHBI B CTPYKTYpe 00pa3oBarTe/ibHOI NPOrpaMMbl

Jucnumumna «Marematrkay SBIISIETCS 0a30BBIM MOYJIEM 00pa3oBaTenbHOMN
nporpaMMbl cpefHero mnpodeccruonanbHoro oopazopanus (ganee — OIl CIIO) no
creupanbHOCTH  54.02.02 JIekopaTUBHO-TIPUKIAJHOE HMCKYCCTBO W HAapOJHbBIE
IIPOMBICITBI (IO BHAaM) Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHMS C IOJTYICHHEM
cpeaHero ooIero 0Opa3oBaHus.



Ha wu3yuenne pucuurmubl «Marematuka»y 10 crnenuaibHocTH 54.02.02
JlekopaTuBHO-TIPUKIIATHOE MCKYCCTBO M HApOJHBIC TPOMBICIBI (10 BHUIaM)
otBoauTcs 166 dYaca B COOTBETCTBUHU C y4EOHBIM IIJIAHOM IO CTEIHATHLHOCTH

54.02.02 [IexopaTUBHO-TIPUKIATHOE UICKYCCTBO U HAPOIHBIE TPOMBICIIBI (110 BUIAM).

B mporpamme TeopeTrnueckue CBEICHUS AOTOJHSIOTCS MPaKTHYECKUMH
3aHATUSMH B COOTBETCTBHMM C YYEOHBIM IUIaHOM IO crenuaibHocTu 54.02.02
JlekopaTUBHO-TIPUKIIATHOE UCKYCCTBO M HAPOJIHBIE TIPOMBICIIBI (TI0 BHIaM).

[IporpamMmma coEpKUT TEMATUYECKUH TJIaH, OTPAXKAIOIIMK KOJMYECTBO YacOB,
BBIJICTISIEMOE HA M3YYEHHE Pa3/IeliOB M TEM B paMKax JUCIMIUIMHBI «MaremaThkay.

KonTposib kauecTBa OCBOCHUS IUCIMUIUIMHBI «MaremaTuka» MpOBOIUTCS B
MPOILIECCE TEKYLIEro KOHTPOJI M MPOMEKYTOUYHOU aTTECTaIUH.

Texytmii KOHTPOJIB MPOBOUTCS B IIpeesiax yueOHOTO BpEMEHHU, OTBEICHHOTO
Ha TIPEAMET, KaK TPaJWIIMOHHBIMHU, TaK ¥ WHHOBAITMOHHBIMH METOJaMH, BKIFOYAs
KOMIILIOTEPHOE  TeCTHUpOoBaHWE. Pe3yiabTaThl KOHTPOJS  YYUTHIBAIOTCS  TPHU
MOJIBEJICHUU UTOTOB MO MPEIMETY.

[IpomexxyTouHasi arrecTaisi MPOBOAWTCS B (OpMe 3K3aMeHa MO UTOTaM
M3Yy4YCHHUS TIPEIMETA.

5.3. Hesu u3agauu JUCUUNIHHBI
Peammzanms nporpammel nucuuiuimesl « Marematuka» B ctpykrype Ol CIIO
HaIPaBJICHA HA JOCTHKCHUE LIEIH 110:

- 0CBOeHMIO oOpa3oBatenbHbIX pe3yiabTaToB GI'OC COO: muunocTtHbie (JIP),
Mmetanpeamerasie (MP), npeamernsie 6azoBoro yposss (I1P0);

- TOATOTOBKE OOYYarOMMXCsl K OCBOEHHIO OOIMX M NpOoQecCHOHATbHBIX
komrereHuui (nanee — OK, I1K) B cootBercTBUM ¢ ®I'OC CIIO no cnenuaibHOCTH
54.02.02 JlekopaTHBHO-TIPUKIIQTHOE HCKYCCTBO U HAPOTHBIC TPOMBICIIHI (ITO BHaM).

B cootBerctBuu ¢ IIOOII COO copepxanve mporpaMmbl HAlpaBiICHO HA
JIOCTHKEHUE CIICAYIONIUX 3a/1a4:

- MPEAOCTABIISITH K&K I0MY 00y4aroeMycs BO3MOKHOCTh JJOCTH)KEHUS yPOBHSI
MaTeMaTHYECKUX 3HAHWM, HEOOXOJMMOTO IS JajdbHEHIEeH YCIENTHON >KU3HH B
00111eCTBE;

- obecmeunBaTh HEOOXOMMOE CTPAHE YHCJIO BBHIITYCKHUKOB, MaTeMaTHIECKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA JJISI MPOJOJDKEHHsI 00pa30BaHUsI B Pa3IUIHBIX
HanpaBJICHUSIX W JJI TPAKTUYECKON AeSTENbHOCTH, BKJIOYAs IMPEIO/IaBaHKe
MaTeMaTHUK{, MaTeMaTUYeCKUe UCCIEeNOBaHus, padoTy B chepe MHPOpMaAIMOHHBIX
TEXHOJIOTUU U AP.;

- B HEOOXOIUMOCTH TPEIYCMOTPETh TOATOTOBKY OOydYaloIMXCs B
COOTBETCTBUHU C HMX 3alPpOCaMH K YPOBHIO MOJIOTOBKH B C(epe MareMaTnyecKoTo
oOpa3zoBaHusi;

- OCBOEHHME 3HAHMI, COCTABIIIONIMX OCHOBY HAy4YHBIX MPEICTABJICHUNA 00
uH(GOPMAINH; - OBJIQJICHUE HAaBBIKaMU PabOTHI ¢ Pa3IMYHBIMU BUAMU HHGOPMAITIH
Ipyd TOMOIIM KOMIBIOTEpAa M JIPYrMX CpeACcTB HMHGOPMAIMOHHBIX H
KOMMYHHKAIMOHHBIX TexHosorui (MKT);



- TpUOOpEeTeHHE TEOPETHUYECKMX U TPAKTUUECKUX HABBIKOB padOThI C
MEPCOHATBHBIM KOMITBIOTEPOM U MAKETaMU MPUKIIAIHBIX IIPOTPAMM.

B mpouecce ocBoeHMss JUCLUIUIMHBI «Matemartuka» y oOydarommxcs
LeJICHaNpaBlieHHO (OPMHPYIOTCS yYHUBEpCAbHbIE ydeOHble NeicTBUS (nanee —
YVJI), Bxmouas ¢GopMHUpPOBaHHME  KOMIIETCHIIMM B 00JacTH  y4eOHO-
HCCJIE0BATENbCKOM M TPOEKTHOM JIEATEIbHOCTH, KOTOPBIE B CBOK OYEpElb
oOecrnieunBaOT MPEEMCTBEHHOCTh (opMupoBanus o6umx kommereHuuin OI'OC
CIIO.

DopMUpPOBaHUE YV OPUEHTUPOBAHO HA npodeccuoHanbHOE
caMooTIpeieJIeHne 00y4JaloIuXxcsi, pa3BUTHE 0a30BbIX YIPaBICHYECKUX YMEHUH 110
IUITAHUPOBAHUIO U TIPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATLHOTO OYIYILETO.

5.3. O61mas xapaKkTepucTUKA IUCIUILIHHBI

Jucturumaa « MaTemarnkay m3ydaeTcs Ha 0a30BOM YPOBHE.

Jucuurmmnaa «MaTtemaTtuka» HMeeT MEXKIUCLUUIUIMHAPHYIO CBSI3b C MpeaMeTaMu
00111e00pa30BaTEILHOTO M JUCHMIUIMHAMHM ~ OOLIENpO(PECCUOHATILHOTO  LUKJIA
«Xumusy, « buomorus», «Ouzuka», « Pucynox», «llepcnekruBay, « UnnuBuayanbHas
NpeANpUHUMATENLCKAS ACITELHOCThY, a TaKkke MNpPOo(PecCHOHATILHBIM MOYJIEM
(mamee — [IM) TIM 01. TBopueckas ¥ HCIOJIHHUTEIbCKAs JeaTeabHOCTh, MJIK
01.01. XymoxecTBEeHHOE IMPOEKTUPOBAHUS WU3JEIUN JEKOPATUBHO -IIPUKIIAJHOTO H
HapOJHOT'0 UCKYCCTBA.

ConepxaHue MUCUMIUIMHBI HAMpaBleHO HA JOCTIKEHHE JIMYHOCTHBIX,
METaNpeAMETHBIX M MPEAMETHBIX PE3YJIbTaTOB OOYYEHHMsI, PEriaMeHTUPOBAHHBIX
dI'oC COO.

B mpodunbHYIO COCTaBIAIONIYIO MO TPEAMETY BXOAUT MIPO(decCHOHATBHO
OPHUEHTUPOBAHHOE COJIepKaHNE, HE0OOX0UMOE I POPMHUPOBAHUS Y 00YUAOIIUXCS
001X U Mpo(hecCUOHATbHBIX KOMITETCHIIUH.

B wmemax mnoaroroBku oOydarommxcs K Oyaymield  npodecCHOHAIbHOM
JESTEIbHOCTH TPW U3YYCHHHM JUCHUIUIMHBI «Marematnkay oco00e BHHUMaHHE
yaemnsieTcsi o0ecredeHrne BO3MOKHOCTHA MCTIOJIb30BaHUSI MaTeMaTHUECKUX 3HAHUN U
YMEHUA B TMOBCEAHEBHOM >XM3HM M BO3MOKHOCTH YCHEIIHOTO MPOJ0JDKEHUS
00pa30BaHus MO CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIAIHbIM UCII0JIb30BAHUEM
Marematukd. B mporpamme no aucuuiummHe «MareMarthka», pean3yeMou IpHu
MOATOTOBKE OOYYAIOUMXCS MO CHEHHAIbHOCTH, MPOQGUIBHO- OPHUEHTHUPOBAHHOE
COJIep>KaHNE HAXOAUT OTPAKEHHUE B TEMAX:

Tema 1.2. [IporieHTHBIE BEIYUCIICHHS B TPO(GECCHOHATBHBIX 3a1auax

Tema 2.1. OCHOBHbIE MOHITUS CTEPEOMETPUU. PacmosiokeHue NpsiMbIX U
IJIOCKOCTEHN.

Tema 2.4. [lepnienaukynsap u HaKJIOHHas. TeopemMa o Tpex nepHeHIUKYIIsIpax

Tema 2.5. KoopauHaThl ¥ BEKTOPHI B IPOCTPAHCTRBE.

Tewma 3.2. Llunuaap, KOHYC, IIap U UX CEUCHUS
Tema 3.3. [Ipumepsi cuMmMeTpwii B ipodeccuu.



Tema 5.3 MonoTtoHHOCTH GyHKIIMU. TOUKH SKCTpEMyMa.

Tewma 6.7. Jlorapudmbl B IPpUPOIE U TEXHUKE.

Tema 7.1. CoObiTHe, BEpOATHOCTh COOBITHA. CIOXEHHE W YMHOXKEHUE
BEPOSITHOCTEM.

1.4. Ilnanupyemble pe3yJbTAThl 0CBOECHUS TUCUUILTUHBI

B pamkax mporpammbl JHCHMIDIMHBI «MaremMaTtuka» 00y4JaronmMuUCs
OCBaMBAIOTCS JIMYHOCTHBIC, METANpPEIMETHbIE M TMpPEIAMETHbIE pe3yNbTaThl B
cooTBeTcTBUU ¢ TpeboBaHuaMu OI'OC cpeanero oo1ero 00pa3oBaHus: IMUYHOCTHBIE
(JIP), meranmpenmernsie (MP), nmpenmetasie a1 6a3oBoro ypoBHs nzydenwus (I1P6):

Koabi
pe3yibTarToB | IL1annpyemeblie pe3yJibTaThl 0CBOCHUS AUCIHMILTIHHBI BKII0YAI0T

JIuuHocTHbIE pe3yabTarsl (JIP)

JIPO5 CdhopMHUpOBaHHOCTHL OCHOB CaMOPAa3BHUTHUS U CAMOBOCIIUTAHHS B
COOTBETCTBUHU C OOIICYETOBECUCCKUMH IICHHOCTAMHU M HJCaTaMH
IrPaXIaHCKOro OOIecTBa; TOTOBHOCTb U  CIIOCOOHOCTh K
CaMOCTOSTENBHOU, TBOPUYECKON M OTBETCTBEHHOM JE€ATEIIbHOCTH

JIP 06 ToJiepaHTHOE CO3HAHWE W TOBEIACHHWE B MOJMKYJIBTYPHOM MHPE,
TOTOBHOCTh M CIIOCOOHOCTH BECTH JTUAJIOT C IPYTUMU JIOAbMH,
JOCTUTaTh B HEM B3aMMOTIOHUMAHHUS, HAXOJUTh OOIIUE LETH U
COTPYIHUYATh JIJISI MX JOCTHXKEHHUS, CIOCOOHOCTH MPOTUBOCTOATH
UJEOJIOTUA  DKCTPEMU3MA, HaIlMOHAM3Ma,  KceHodoOuu,
JTUCKPUMHUHALIMM TI0 COUUAIBHBIM, PEJIMITHO3HBIM, PAaCOBBIM,
HallUOHAJIbHBIM TIPU3HAKAM U JPYTUM HETaTHUBHBIM COIUAIbHBIM
SABJICHUSAM

JIP 07 HaBbpikn coTpyaHHYECTBA CO CBEPCTHUKAMU, JETbMHU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelbHOH, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIE0BATEIbCKOM, MNPOEKTHOW U JPYrux
BHUJIaX JIESATEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HaHME W TIOBEACHHE HAa OCHOBE YCBOCHUS
0011Ie4€eI0BEUECKMX [IEHHOCTEN
JIP 09 ['0OTOBHOCTP W CIOCOOHOCTP K OOpa3OBaHHWIO, B TOM YHCJIC

camM000pa3oBaHMI0, HA MPOTSHKEHUU BCEW KU3HU; CO3HATEILHOE
OTHOIIICHHE K HEMPEPHIBHOMY OO0Opa3OBaHUIO KaK yCJIOBHIO
YCIIEITHOM TTPO(hecCHOoHAIbHOM M 0OIIIeCTBEHHOM eI TEILHOCTH

JIP 10 DCTETHYECKOe OTHOIICHHE K MHpPY, BKIIOYAs JICTETUKY OBITa,
HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOILIEHUH

JIP 13 Oco3HaHHbI BbIOOp Oynymied mnpodeccu M BO3MOMXHOCTEH

peanmm3ani COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, OTHOIICHUE K
podeCCHOHAIBHON JIEATENbHOCTH KaK BO3MOXHOCTH yYacTHS B
peIIeHUH  JIMYHBIX, OOINECTBEHHBIX, TOCYAapCTBEHHBIX,
oO1IeHAIIMOHATIBHBIX TIPOOJIEM.
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JINYHOCTHBIE pe3yJIbTaThl PeaJIn3aluu
nporpammsl Bocnutanus (JIP I1B)

JIP IIB 4.1.

[IposABIAIONMI U JEMOHCTPUPYIOLIMN YBAKEHUE K JIFOAAM TPYyAa,
OCO3HAIOUIUI IEHHOCTh COOCTBEHHOTO TpyAa

JIP I1B4.2.

Crpemsanmiics K GOPMHPOBAHUIO B CETEBON Cpee JUIHOCTHO H
podecCuoHaTbHOTr0 KOHCTPYKTUBHOT O «ITU(GPOBOIO ClIEAa»

JIPIIB 7

Oco3Haronmii TPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJOBEKA;
YBOKAIOUMI COOCTBEHHYIO M UY)KYIO YHUKAIHHOCTD B pa3IMYHBIX
CUTYaITUsX, BO BCeX PopmMax M BUAaX JAEITEILHOCTH.

JIP IIB 8.1

[IposBsironmi 151 JIEMOHCTPHUPYIOLIHMN YBOKCHUE K
MPEICTABUTENSIM ~ PA3JIMYHBIX 3THOKYJIBTYPHBIX, COLUAIbHBIX,
KOH(ECCHOHAIILHBIX U UHBIX TPYIIIL.

JIPIIB 8.2

ConpuyacTHbIN K COXPAHEHUIO, IPEYMHOXKEHUIO U TPaHCIIALUU
KyJIbTYPHBIX TPaAUuLUMA M LEHHOCTEM MHOTOHALMOHAIBHOIO
POCCHICKOr0 roCy1apcTBa

MeTtanpeamMeTtHsbie pe3yabrathl (MP)

MPO1

YMeHue caMOCTOSITEIbHO OIPCACIATL HCIIM OCATCIIBHOCTH H
COCTAaBJIATSH INTAHBI ACATCIIBHOCTHU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJUPOBATH U KOPPCKTUPOBATH ACATCIIbHOCTD, UCIIOJIb30BATH
BCC BO3MOXKHBIC pCCYPChI JIA JOCTHKCHUA I10CTABJICHHBIX I.[CJ'ICfI u
pcain3anun IIJIAaHOB ACATCIbHOCTH, BI)I6I/Ip aTb YCIICHIHBIC
CTpaTCruuv B pa3JIMYHLIX CUTYyALIUAX

MP 02

YMeH#re npoTyKTUBHO 00IIAaThCSI M B3aMMO,1eHCTBOBATH B ITPOIIECCE
COBMECTHOM  JEATEIIbHOCTH, YYUTBHIBATh TMO3UIMH  APYTHX
Y9aCTHUKOB JICSITEIILHOCTH, 3P (HEKTUBHO pa3pemarh KOH(PINKTHI

MP 03

Brnanenue HaBbIKaMU MO03HABATEIIbHOM, y4eOHO-
HCCIICIOBATEIhCKOM W TIPOCKTHOW JEATEIIbHOCTH, HaBBIKAMH
paspemieHus  MpoOJieM;  CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIICHUS MPaKTUIECKUX
3aga4, IPUMCHCHHIO PA3JIMYHBIX MCTOOB ITO3HAHUSA

MP 04

['0OTOBHOCTB ¥ CTIOCOOHOCTH K CaMOCTOATEILHONU HH(POPMAITMOHHO -
MM03HABATEIILHON NIESTEIbHOCTH, BJIAJICHUE HABBIKAMM IOJy4YECHUS
HeoOXoaAuMo# MH(POpMAIUK U3 CIOBAPE pa3HbIX TUIIOB, YMEHHE
OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWH(POpPMAIIUH,
KPUTUYECKA OIICHMBaTh M MHTEPIPETUPOBATH HHQPOPMAIIHUIO,
MOJy4aeMYIO U3 Pa3JIMYHbIX HCTOYHHUKOB

MP 05

YMeHue  HMCHOJb30BaThb  CpPEACTBA  MHOOPMAIMOHHBIX U
KOMMYHUKaIIMOHHBIX TexHoJoruil (namee — WKT) B peienun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIMOHHBIX 3314 C
coOmoieHreM TpeOOBaHUN PTOHOMUKHU, TEXHUKU 0€30TaCHOCTH,
TUTHMEHbI, PECYpPCOCOepEKEHMs], MPABOBBIX M 3TUUYECKUX HOPM,
HOPM HH(POPpMAITMOHHOM 6€30MMaCHOCTH




MP 07

YMeHue caMoCTOSTEIbHO OICHUBATL W IIPHUHUMATL PCHICHUAI,
OIIPCACIAIONIMC CTPATCTUIO ITIOBCACHUA, C YUCTOM I'pAKIAHCKUX U
HPAaBCTBCHHBIX LICHHO cTe

MP 08

BJ'I&,Z[CHI/IC A3BIKOBBIMHU CPCACTBAMUA — YMCHUC ACHO, JJOI'HYHO U
TOYHO H3JIararb CBOIO TOYKY 3PCHUS, UCIIOJIb30BaTh aICKBATHLIC
SI3BIKOBBIC CPCICTBA

MP 09

Brnanenue HaBbIKaMM MO3HABATEILHOU peduIeKCUU KaK OCO3HAHMS
COBEpIAEMbIX JEUCTBUHA M MBICIUTEIbHBIX MPOIECCOB, HUX
pE3yJIbTaTOB M OCHOBAHUM, T'paHUIl CBOEro 3HAHWS W HE3HAHUS,
HOBBIX MO3HABATENBHBIX 33/1a4 U CPEACTB UX TOCTHKECHUS

IIpeameTHbIe pe3yabTaThl 0a30BbIH ypoBeHb (I1P0)

[1P6 01

CdopMupoBaHHOCTB IPEICTABICHUI O MaTeMaTUKE KaK 4acTu
MHUPOBOU KYJIbTYPBI U MECTE MATEMATUKU B COBPEMEHHOMN
UUBUJIM3AIUH, CTIOCO0AaX OMMCaHUs ABJICHUH peabHOTO MUpPa Ha
MaTEMATUYECKOM SI3BIKE

[1P6 02

CpopMUpOBaHHOCTH MPEICTABICHUIN O MATEMAaTHUECKUX MMOHATHIX
KaK BaXKHEHIIMX MaTEMaTH4ECKUX MOJIEIISAX, TO3BOJISIIOIINX
OTIMCHIBATH U U3y4aTh pa3HbIE MPOLIECCHI U SIBJICHNS ; TOHUMAHUE
BO3MOHOCTHA AKCHOMAaTUYECKOTO MOCTPOEHUS MaTEMATUY €CKAX
TEOpHUi

I1P6 03

Bragenue meronamu 10Ka3aTenbCTB U aITOPUTMOB PELICHUS,
YMEHUE UX PUMEHSITh, POBOIUTH JOKA3aTENbHBIC PACCYKIICHUS B
XOJI€ pelleHus 3a/1a4

[1P6 04

Brnanenue ctaHgapTHBIMU IPUEMAMU PEIICHUST PALIMOHATIbHBIX U
HMppaLMOHATBHBIX, IOKA3aTENbHBIX, CTCIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
HCTI0JIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YHUCJIE
JIJISl TIOMCKA ITYTH PEUICHUS] M WJUTFOCTPAIMU PELICHUs] YPAaBHEHUN U
HEPABEHCTB

[1P6 05

CdopMUpoBaHHOCTH MTPECTABICHUN 00 OCHOBHBIX MTOHATHSIX,
UJEX U METOJIaX MaTEMaTUYECKOT O aHAIN3a

I1P6 06

Brnanenre 0CHOBHBIMU TOHATHSIMU O TUIOCKUX U
IPOCTPAHCTBEHHBIX FTEOMETPHYECKHUX (PUTypax, UX OCHOBHBIX
CBOMCTBaxX; C(HOPMUPOBAHHOCTH YMEHHUS PACIIO3HABATH
reoMeTpuieckue GUrypbl Ha yepTexkax, MOJENIAX U B peallbHOM
MUpE; IPUMEHEHUE N3YUYEHHBIX CBONCTB FeOMETpUUYECKUX GUTyp U
bopMyn 11 peleHus] TEOMETPUIECKUX 3a7ad U 3a]1a4 C

MIPAKTUY €CKUM COJIEPKAHUEM

I1P6 07

CdopMupoBaHHOCTh MPECTABICHUIM O MMPOIIECCaX U IBJIICHUSX,




CJlIy4d allHBIX BEJIMYMH

MMEIOIIMX BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTAX B PEAUTLHOM MUPE, OCHOBHBIX IIOHATUAX
AIIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUM HAXOAUTh U
OILICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUI B IPOCTEHIIINX
IIPAKTUYECKUX CUTYaLUIX U OCHOBHBIE XapaKTEPUCTUKU

I1P6 08

BrnasneHre HaBbIKaMU MCTOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX
IIPOrpamMM IIPU PELICHUH 33124

B mpomecce o0oCBOEHHS JTMCUUILIAHBI

«Maremaruka» y oOydJarommxcs

IeJICHANPAaBICHHO (POPMHUPYIOTCS YHUBEpCAJIbHBIC Y4eOHBIEC EUCTBHSI, BKIIOYAsS
dbopmMupoBaHUE KOMIETEHIUI 00yUJaroIMXcsi B 00JaCTH y4eOHO -UCCIeN0BaTEIbCKOM

H 1p OCKTHOU ACATCIIbHOCTH,

KOTOPBIC

B

CBOO OUYCpPCIAb 00€eCIICUNBalOT

npeeMCTBEHHOCTh (popmupoBanust oOumx komnereHmii GI'OC CIIO.

yueOHbIe AeiicTBus (GopMupoBanme
cOoOCTBEHHOI 00pa30BaTENIbHON CTPATETHH,
co3HaTenbHOe (opMHUpOBaHUE
00pa3oBaTEeNBHOIO 3apoca):

- BJIaJICHUE HAaBbIKAMHU TI03HABATEIbHOM,
y4eOHO-UCCIIEI0BATEIIBCKON U TPOSKTHOM
JESITeTbHOCTH, HAaBBIKAMU Pa3peIeHUS
npo0IeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY IOMCKY METOJI0B
peLeHs PaKTUYECKUX 3a/1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOI0B
MO3HAaHUS,

- TOTOBHOCTb M CIIOCOOHOCTh K
CaMOCTOATEIBHOMN

WHPOPMAITMOHHO-

MO03HABATEIbHOM 1eATETLHOCTH,

BIIaJICHUE

HaBBIKAMU MOJIy4EHU ST HEOOXOTUMOM
uH(opMaIuy U3 cIoBapel pasHbIX TUIIOB,
YMEHHE OpUEHTUPOBATHCS B PA3INYHBIX
MCTOYHUKAX HHMOPMALIUH, KPUTUYECKH
OLICHUBATh U HHTEPIIPETUPOBATH
uH(opMaIuio, oIydaeMyro U3 Pa3IHIHbBIX
HCTOYHHUKOB;

-yMEHHE UCIIOIB30BATh CPE/ICTBA
MHQPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHozioruit (nanee - UKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

Bunbl yHuBepcaabHbBIX Yu4eOHBIX Koawbt HaumenoBanue OK (B
AecTBUI OK coorBeTcTtBHu ¢ PI'OC CIIO
®IrocC COO Mo CreuHaJbHOCTH
54.02.02 lekopaTUBHO-NPUKJIATHOE
HCKYCCTBO ¥ HAPOJHBbIE MPOMBICJIbI
(mo BUgaM)
IHo3HaBaTeJ ibHBIE YHUBEPCAJIbHbIEC OK 2 OK 2 Hcnonb3oBaTh COBPEMEHHbBIE

CpEICTBA MIOMUCKA, aHAJIN3a U
MHTEpHpeTaluy nH(popManuu u
MH(QOpMaIIMOHHbIE TEXHOJIOTUH JIJIs
BBITIOJTHEH U 33/1a4 TPO(eCCHOHAIBHOM
JeSITETbHOCTU




OpraHHM3al[MOHHBIX 33]1a4 C COOJII0ICHUEM
TpeOOBaHU SPrOHOMHUKH, TEXHUKH
0e30I1acCHOCTH, TUTHEHEI,
pecypcocOepexeH s, TPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POpMAIHOHHOM
0e30MMacHOCTH;

-yMCHHE OMPE/ICIIATh Ha3HAYCHUE U
(GYHKIIMH PA3THYHBIX COI[MATBHBIX
HHCTUTYTOB;

-BJIaJIcHHE HaBBIKAMHM I103HABATEILHOM
peduieKkCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JICCTBUI U MBICIUTEIBHBIX TPOLECCOB, X
pE3yJabTaTOB U OCHOBAHUM, IPAHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX II03HABATEIBHBIX
3a71a4 M CPEJICTB UX JTOCTHIKECHU SI.

PerynaruBHuble yHUBEpcadbHbIE YyueOHBIE
neiicTBus (LenenojaraHue, niaHupoBaHUE,
PYKOBOJICTBO, KOHTPOJIb, KOppEKI U,
IMOCTPOEHUE WH IV BUTYATBHON
00pazoBaTebHON TPACKTOPHH )

[Ipunstue ceOs U APYruX JTHOAEH:

- IPUHUMATh MOTHUBBI M apTyMEHTHI APYIHX
TroeH npu aHanuse pE3yNIbTaTOB
JIeSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYIUX
Jo/Iel Ha OMmMOKY

- pa3BUBaTh CIIOCOOHOCTh MIOHUMATh MU C
MO3UIMHU APYrOTO YEIOBEKa;

- TMOHUMATh " HCTIOJIb30BaTh
MpEeMYIIEeCTBa KOMaHTHOH u
WHIMBUIYaIbHOU pabOTHI;

- MIPUHUMATH uenu COBMECTHOM
JIeSITEIbHOCTH, OpraHu30BBIBATH u
KOOPAMHUPOBATH  JCHCTBHS MO €€
JOCTYKEHUIO: COCTABJIATH IIAH JICHCTBHUM,
pacmpenensiaTts poiu C Y4eTOM MHEHUU
Y4aCTHUKOB 00CYXIaTh pe3yabTaThl
COBMECTHOU paboTHI;

- KOOPAWHUPOBATHh M BBITIOJIHATH PaboTy B
YCIOBUSIX PEalbHOrO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJACHCTBUS;

- OCYIIECTBJIATh MMO3UTUBHOE
CTPATETHYECKOE MOBEACHUE B PA3NIUYHBIX
CUTyallUsiX, TMPOSIBISATH TBOPYECTBO U
BOOOpaKeHHE, OBITH MHUITUATHBHBIM.

OK 4

OK 4. D¢pexrnBHO
B3aMMOJICHCTBOBATH U PabOTATh B
KOJUIEKTUBE U KOMaH/IE.

KoMMyHHKAaTHBHBIC YHHBEPCATBHBIC
yaeOHbIe ~ AeWCTBUA (KOJUICKTHBHAs U
WHIUBUyallbHAsT ~ JESATEIBHOCTh  JUIA
pelieHUsT  y4eOHBIX,  I[MO3HABATEIIbHBIX,
U CCIIeI0BATENBCKUX, MPOEKTHBIX,
npodeccroHaIbHBIX 3a/1a4)

- OCYIIECTBJISITh KOMMYHHKAIIHH BO BCEX

chepax KH3HH;

- pacro3HaBaTh HeBepOAJbHBIE CPEACTBA

OK 5.

OK 5. OcymecTBiaTh yCTHYIO U
INUCbMEHHYIO KOMMYHUKALIMIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ y4eToM
0cOOEHHOCTEH COIIMaNBHOIO U
KYJIbTYPHOTO KOHTEKCTA.




OOIICHM S, OHUMATh 3HAUCHHE
COIMAIBHBIX ~ 3HAKOB,  PAacIO3HaBaTh
HPEINOChUIKA KOH(WIMKTHBIX CUTYallui |
CMATYaTh KOH(IUKTHI;

- Pa3BepHYTO U JIOTUYHO H3JIaraTh CBOIO
TOYKYy 3pEHHS C  HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2. OFBEM JJUCIHUTIIUHBI U BUJbI YYEFHOU PABOTHI

Bupa yueOHOM padoThI

0O0beM B yacax

O0beM 00pa3oBaTeIbHOI MPOTrPAMMBI y4€0HOT0

npeaMera 166
OcHOBHOE co/iep:KaHNe 166
BT. 4..

TEOPETHIECKOE 00yUeHNe 116
IIPAKTUY €CKUE 3aHATUSA 44
KoncyabTanus 2
IIpoMe:KyTOUHAS ATTECTALMA: (FK3AMEH) 4
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3. COAEP/ KAHUE U TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEJIMETA
OVYIL03. MATEMATHKA

HaumeHoBaHue Conep:xanne yueOHOro MaTepuasia u p opMbl O0bem Kon Kon Ko im4HOCTHBIX
pa3jaeJioB M TeM OPraHu3aluu JeATeJbHOCTH 00yYaoLmXCs B o0pa3oBaTeIbHOIO | 00pa3oBaTeJILHO pe3yJ1bTaToOB
yacax | pesyabrata®I'OC | ro pe3dyiabrara NporpaMmabl
(6010 1T oC C11I0 BOCIIMTaHMA/
HanpasJieHust
BOCIIUTATEJILHOM
padcoThl
Paznea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 15
Tema 1.1. Coaep:xxaHue y4e0HOTo MaTepuaJia 4
Lens n 3anaun 1 | Yucaa, yuciioBbie H GYKBEHHbIE 4 I1P6 02, JIP 04, JIPIIB 4.1.
MaTeMaTUKH TIPU BbIPasKe HUS. JIP 06, JIP 08, JIPIIB 4.2.
OCBOCHUH MP 01, MP 03, JIPIIB 7
CIICHHNAIBHOCTH. Llenp 1 337291 MaTEeMaTHKK TTPH OCBOCHU U MP 04,MP 05, JIPIIB 8.1
Yucna n crenuanbHOCTH. ba3oBrle 3HaHUA U MP 08 JIP IIB 8.2
PRIHEIEH YMCHHA TO MaTEMATHIE B . Ilo3naBarensHoe — [To3H
poecCUOHANBHOM U B TOBCEIHEBHOM
JlesiTenbHOCTH. J{eficTBUS Haj
MOJIOKUTENbHBIMU U OTPULIATEIbHBIMU
YHCIaMU, C OOBIKHOBEHHBIMH U
JeCATHYHBIME ApoOsiMu. JleficTBus co
CTEINEHAMH, (OPMyYIIBI COKPALICHHOTO
YMHO>KEHHSL.
Tema 1.2. Copepxanue yueOHOro MaTepuaia 6
TporenTHeie 1 | IIpoueHTHBIE BHIYHCICHNUSA B 2 I1P6 06, T1PG 14, OK 2 JIPIIB 4.1.
BRITHUCIICHAS B npod eccHOHAIBHBIX 32a4aX. JIP 04, JIP 05, OK 4 JIPIIB 4.2.
po(heCCHOHANbHbBIX JIP 08, JIP 13, OK 5 JIPTIB 7
3a/1aqax [IpocThie 1 CI0KHBIE TPOIECHTHI. MP 05, MP 06, JIPTIB 8.1
[IpouieHTHBIE BBIUKCIICHUS B MP 08 JIP TIB 8.2

npodeccroHaTbHBIX 32/1a9aX
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Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IIpakTnyeckue 3ansaTust Ne 1.
Breruncnenune IPOCTBIX U CJIOKHBIX TPOLICHTOB B
poQeCcCHOHANBHBIX 33/1a4ax.

Tlo3naBarenrHOEe — [To3H

Tema 1.3. Conepxanue yueGHOro MaTe puaJia 5
Pemenne 3anau. 1 | I'eomeTpusi HA IIOCKOCTH. 1 I1P6 03, ITP6 06, JIP IIB 4.1.
JIP 05, JIP 08 JIP TIB 4.2.
Beruucnenus u npeoOpa3oBaHus. MP 04, MP 05, JIPTIB 7
YpaBHEHUS 1 HEPABEHCTBA. MP 08, MP 09 JIPTIB 8.1
IlpakTnyeckue 3ansTus Ne 2-3 4 JIPTIB 8.2
Pelienye reoMeTpruecKux 3a1a4 Ha MIOCKOCTH. Tosnaparensuoe — [osH
KonTposbHas padora.
Paznea 2. [IpsiMble M IUIOCKOCTH B IIpocTpaHcTBe. KoopauHaTel 1 20
BEKTOPbI B IPOCTPAHCTBE.
Tema 2.1. Coaep:xkanue yueOHOro MmaTepuaja 8
OcHoBHbIC TOHATHS 1 | BBeaeHue B cTepeoMeTpHIO. 2 I1P6 09, T1P6 14, OK 2 JIPIIB 4.1.
CTCPCOMCTPHU. JIP 05, JIP 07, OK 4 JIPIIB 4.2.
Pacrionosxenue BzanMHOe pacnosnoxkeHne npsMbIX 1 JIP 08, JIP 10, OK 5 JIPTIB 7
TpAMBIX 1 IJIOCKOCTEN B MpocTpaHcTBe. OCHOBHBIE JIP 13, MP 01, JIP TIB 8.1
INIOCKOCTEH. MOHATHSA (TOYKA, TpsAMasi, IJIOCKOCTb, MP 02, MP 06 JIP IIB 8.2
npocTpaHcTBO). OCHOBHBIC AKCHOMBI MosHapatesioe — MosH
crepeoMeTpuu. BzaMHOE pacnoioxeHue
NPSIMBIX (TTepeceKaroImecs,
napajuieJbHbIe, CKpEIMBaIoumecs) 1
IUIOCKOCTEN B TPOCTPAHCTBE. YTOJI MEXITY
NPSIMBIMH B TIPOCTPAHCTBE.
[eprieHAUKYIISIPHOCTD TPSIMBIX.
OCHOBHBIC IPOCTPAHCTBEHHBIE (UTYPHI.
IpakTuyeckue 3ansaTust Ne 4 4

Pemenune 3ana4 Ha NpUMEHEHUE aKCUOM
CTEPEOMETPUHU U UX CIICJICTBUM.
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Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IpakTnyeckue 3ansiTust Ne 5

Hcnonp3oBanne napajiebHbIX,

HEepIIEeH IUKYIAPHBIX U CKPELMBAIOLXCS MTPSIMbIX
B HCKYCCTBE.

Tema 2.2. Conep:xanue y4e0HOI0 MaTe pHajia 6
apaniensHOCTD 1 | HapanneabHOCTH NMPAMON M MJIOCKOCTH, I1P6 09, ITP6 10, OK 2 JIPTIB 4.1.
IPSIMBIX, IPSIMOIL U wiockocreii. OnpeaeneHne, NPU3HAKA U JIP 04, JIP 05, OK 4 JIPIIB 4.2.
IITIOCKOCTH, cBoiicrBa. TeTpadap u mapaJjJiejenumnesn, JIP 06, MP 01 OK'5 [ToznaBarensHoe — [To3H
IIJIOCKOCTEH HX 3JIEMEHTHI M CBOMCTBA. MP 03, MP 07,
MP 08
[TapamienbHOCTh MPSAMOM Y MIIIOCKOCTH,
niockocrel. Onpenenenue, NpU3HaKu U
cBoiicTBa. TeTparap u mapasnienenune,
MX 3JIEMEHTHI U cBoicTBA. [locTpoeHue
OCHOBHBIX CEUEHHUH.
IMpakTHyeckue 3aHaTHs Ne 6 2
Bolunciienue JuiMH, pacCTOSIHUM, YIJIOB
TETpadipa ¥ Napajuiesienuneaa
Ilpogpeccuonanvno-opuenmuposannoe 4
cooepicanue
IpakTuyeckune 3ansaTust Ne 7
Perienne mpakTHKO-OpUEHTHPOBAHHBIX 33,144
Tema 2.3. Coaep:xxaHue yueOHOro MaTepuaJia 2
TleprienmKynsp- 1 | IepneHIUKYISIPHOCTH MPAMOii U I1P6 09, ITP6 10, JIP IIB 4.1.
HOCTD HPSAMbIX, IUIOCKOCTH, IUI0CcKOCTe . OnpeeeHue, JIP 05, JIP 09, JIPIIB 4.2.
HpsAMON 1 NPH3HAKK H CBOWCTBA. JIP 13, MP 03, [ToznasarensHoe — [TosH
MIJIOCKOCTH, MP 04, MP 07,
IJIOCKOCTEHA. [epneHAUKYISIPHOCTD TPSIMOM U MP 08

IJTIOCKOCTH, TUTOCKOCTel. OTpeseneHue,
NPU3HAKKA M CBOMCTBA.
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IpakTuyeckue 3ansitust Ne 8
Pemenune 3anau Ha temy: «lleprnieHauKyISIpHOCTD

IIpAMBIX, HpHMOﬁ " ITIJIOCKOCTH, IIJIOCKOCTEIM»

Tema 2.4.
[lepnien mukymsp u
HAaKJIOHHAas..
Teopema o Tpex
HepHeHaNKYIsIpax

Coaep:xkanue yueOHOro MaTe puajia

1 | llepneHaukyJasip U HAKJIOHHAS.
Teopema o Tpex nepneHAMKYJIspax.

[Tepnienqukynsap v Hak1oHHas. Teopema o
TpeX MEepHEeHANKYISIpax. YTOJI MEXIy
HPSMOM U IJIOCKOCTBIO. YTOJI MEXKIY
niockocTaMu. [lepneHaukynspHbie
MIJIOCKOCTHU. PaccTosiHusI B TPOCTpaHCTBE.

IpakTuyeckue 3ansaTust Ne 9

Pemenue 3aau Ha HaxOXKJICHUE YIIIa MEXKIY
Hp;[MOfI N IIJIOCKOCTBIO, HA TPUMCHCHHN € TCOPEMBI
0 TpeX MepHeHANKYIAPaX.

Ilpogheccuonanvno-opuenmuposannoe
cooepicanue

IpakTnyeckue 3ansatus Ne 10
PeleHre npakTuko-OpUEHTUPOBAHHBIX 3a/1a4.

ITP6 09, ITPG 10,
JIP 04, JIP 05,
JIP 08, JIP 09,
JIP 10, MP 01,
MP 04 MP 07,

MP 08

OK 2

OK 4
OK 5

JIP IIB 4.1.
JIPIIB 4.2

JIPIIB 7

JIPIIB 8.1

JIP IIB 8.2
ITo3naBatensHOE — ITo3H

Tema 2.5.
Koopaunatel u
BEKTOPHI B
MPOCTPAHCTBE

Coaep:xkanue yueOHOro MaTe puajia

1 | JexaproBbl KOOPIMHATHI H BEKTOPbI B
MPOCTPAHCTBE.

JlexapTOBBI KOOPAUHATHI U BEKTOPHI B
npoctpaHcTBe. Cl10)KeHNE U BEIUNTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha YU CIIO.
CxasisipHO€ POU3BEICHUE BEKTOPOB.

IpakTuyeckue 3ansaTus Ne 11 - 12
Pemenue nmpocTeinmx 3a71a4 B KOOpIMHATAX.
BeinosiHeHne neicTBUI HaJl BEKTOPAMM.
Kontponbhas pabota

T1P6 13, [IPG 14,
JIP 05, JIP 07,
JIP 09, JIP 10,
MP 01, MP 02,
MP 04, MP 09

OK 2

OK 4
OK 5

JIP IIB 4.1.
JIPIIB 4.2.

ITo3unaBatenbHoe — [To3H
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Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IpaxTuyeckue 3ansitus Ne 13 - 14
Beruncnenue ynioB Mexay npsIMbIMU U
tockocTsiMU. OTIpesieNieHe PacCTOSHUS MEXKILY
TOYKaMH, UCIIONb3Ysl METO KOOPIMHAT.

Pa3nes 3. Muororpa

HHHKH M T¢Jia Bpalie HUs.

26

Tema 3.1.

Conepxanue yueOHOro MmaTepuasa

12

[Ipusma,
napaJijiesenumnes,
KyO, MUpaMHa U ux
CCUCHHUSL.

1 | HonsiTue muHororpannuka. llpusma.
Iupamupa. [apaanenenunen. Kyo.

[lonstne mHOTOrpanHuKa. Ilpusma n
nupaMmujia (HaKIOHHbIE, IPSMBIE,
IIPaBUJIbHBIE) U UX DJIEMEHTHI.
[Tapannenenunen, ero ceoiictea. Kyo.

[pocteiinme koMOMHAITUH
MHOTOTPaHHHKOB. [IpaBuiibHbIE

IInomanp MMOBCPXHOCTU MHOTOI'PAHHUKOB.

MHOTI'OI'PaHHUKHU. O0BéM MHOTOI'PAaHHHUKOB.

IIpakTnyeckue 3ansaTusa Ne 15 - 18
Brrancnenne 31eMEHTOB IMPOCTPAHCTBCHHBIX
duryp (p€Opa, mMaroHaiu, yriel).

Pemenue 3a1a4 Ha MOCTpOEHHE CEUCHU I
MHOTI'OI'PaHHUKOB.

Brrancienue niormaaei 60koBas U OJTHAs
MOBEPXHOCTh MHOTOTPAaHHUKOB.

Beruncnenne o6béMa MHOTOIPaHHUKOB.

12

I1P6 10, PIT6 11,
PII6 12, JIP 05,
JIP 07, JIP 08,
JIP 13, MP 02,
MP 05, MP 08

JIPIIB 4.1.
JIPIIB 4.2.

Ilo3naBsarenpHoe — [TozH

Tema 3.2.

Conepxanue yueOHOro Mmarepuasa

10

Hununap, KoHyc,
map U UX CEYEHUs

1 | Tena BpaineHusi: HMJIIUHAP, KOHYC, LIAP,
chepa.

Tena BpateHus: HUIMHAP, KOHYC, Ap U

PII6 10, PIT6 11,
PII6 12, JIP 05,
JIP 08, JIP 09,

MP 06, MP 05,

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.

JIPIIB 7
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cdepa. OCHOBHBIC CBOMCTBA TPSMOTO
KpyroBOro LUJIMHAPA, IPSIMOTO KPYroBOTO
KoHyca. M3o00paxeHue Tes BpallieHus Ha
iockocT. [IpencraBnenne 06 yce4éHHOM
koHyce. CeueHus KOHyca (IapauienbHOe
OCHOBAHUIO U MPOXOJAIIEE Yepes3
BEpIIMHY), CEUECHUS HUIUHIpa
(mapayuienabHO U MepHeHAUKYISIPHO OCH),
cedyeHusAX mapa. Pa3BépTka nunnHIpan
KOHYca.

IIpakTuyeckue 3ansitus Ne 19 - 21
Beruuciienue 21eMeHTOB Tell BpameHust
(oOpasyrolreii, OCHOBaHUM, BEICOT, OCH, PaINYCa).
Pemenue 3a1a4 Ha NOCTPOEHUE CEUEHUM TEI
BPAIICHHUSL.

Brruucnenue miomngaaeit 60koBas M oJHas
MOBEPXHOCTH TEJ BPAIICHHUS.

KontponpHas pabora.

Ilpogpeccuonanvho-opuenmuposannoe
cooepoicanue

IIpakTnyeckne 3ansaTus Ne 22
Brraucienune mion@pan 1 oobeMa
KOMOMHHUPOBAHHBIX TEOMETPHUICCKHUX TEII.

MP 07

JIPIIB 8.1
JIP IIB 8.2

Tlo3naBarensHoe — [TosH

Tema 3.3.
IIpumepsl
CUMMETPUH B
npodeccui.

Conepxxanue yueOHOro MmaTepuasa

Ilpogheccuonanvno-opuenmuposannoe
cooepicanue

1 I[MonsiTHE 0 CHMMETPHH B MMPOCTPAHCTBE.

[Ipumepsl cummeTpuii B mpodeccuu.
[ousATHE O CHMMETPHUU B TPOCTPAHCTBE
(meHTpasibHAs, OCEBasI, 3ePKAJIbHAS).
O060061eHNe MpencTaBIeHu’ 0
IPAaBMJIBHBIX MHOTOTPAaHHUKAX (TETpadIp,
KyO, OKTa’Jp, JOACKAdIP, UKOCAMIP).

PII6 10, PIT6 11,
PII6 12, JIP 05,
JIP 08, JIP 09,
MP 06, MP 05,
MP 07

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIPIIB 8.1
JIPIIB 8.2
ITo3naBatensHoe — I1To3H
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| TIprMeps1 cuMMeTpHii B TIpoecchH.
IMpakTHyeckmne 3ansaTust Ne 23 2
BrrunciieHue 21eMeHTOB TeJl BPAICHHS

Pa3neq 4. OcHoBbI TpUrOHOMeTpUM. TpUroHOMeTpUYeCcKHe 39
(pyHkuum.

Tema 4.1. Copepxanue y4eOHOro MaTepuaia 5

Tpuronomerpuueck 1 | TpuroHomeTpuyeckue ¢ yHKIUH 1 I1P6 04, ITP6 05, JIPTIB 8.1

ue yHKIHH YHCJI0BOT0 apryMeHTa. JIP 08, JIP 08, JIP IIB 8.2

TIPOU3BOJIEHOTO JIP 13, MP 05, [TosuaBarenpHoe — [To3H

yria, 4ucia. TpuroHomerpuieckiue QyHKIUN MP 07, MP 08
YHCIIOBOTO apryMeHTa. PajgnanHas mepa
yria. OnpeneneHne CuHyca, KOCUHYca,
TAHTEHCA U KOTAHTeHCa. 3HAKU CHHYCA,
KOCHHYCA, TAHTCHCA U KOTAHTEHCA I10
YEeTBEPTIM. 3aBUCHMOCTH MEXTy CHHYCOM,
KOCHHYCOM, TAHTEHCOM M KOTaHTCHCOM
OJTHOTO U TOTO ke yria. [ToBopoT Touku
BOKPYT HaJajia KOOpAWHAT.

IpakTH4eckue 3anaTus Ne 24 4
Brruncnenue paguaHHON U TpagyCHOU MEpBI

yria.

Tema 4.2. Conepxanue y4eOHOro MaTepHaJja 7

OcHoBHIC 1 | OcHoBHBIE TPUTOHOMETPHYECKHE 1 ITP6 04, TTP6 05, JIP IIB 4.1.
TPUTOHOMETPUIEC- TOXKIEeCTBA. JIP 08, JIP 08, JIP IIB 4.2.

KUC TOX/CCTBA. JIP 13, MP 04, IosnaBatensHoe — [To3H
OcCHOBHbBIE TPUTOHOMETPUYECKUE MP 07, MP 08
(opmyiel. DOPMYITBI CIIOKEHUS U
BBIYATAHUS apTyMEHTOB. DopMyItbl
JIBOMHOTIO yIJ1a ¥ IOJOBUHHOTIO YIJIa.
DopMyJIbI TOHUKEHUS CTEIIEHU. YETHOCTS,
HEYETHOCTh TPUTOHOMETPHUIECKUX

GbyHKUIHIA.
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IIpakTnyeckune 3ansitus Ne 25 §)
[IpeoOpazoBaHre BHIPAKEHHUH C UCITOIB30BAHUEM
OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB

Tema 4.3. Conep:xanue y4eOHOI0 MaTe puajia 5
Tpuronomerpuyec- 1 | TpuroHomeTpuyeckue (h yHKIMH, HX 1 I1P6 04, TTP6 05, JIPIIB 4.1.
Kue @Y?KHHH; ux cBoiicTBa U rpad uKku. JIP 04, JIP 05, JIPIIB 4.2.
CBOWCTBA U JIP 13, MP 04, IosnapatensHOe — [To3H
rpaduKy. Tpuronomerpuueckue GyHKIIMH, UX MP 05,
cBoiicTBa u rpaduku. Ob6aacTh MP 07

OTIPEENICH U U MHOYKECTBO 3HAUCHU I
TPUTOHOMETPUUECKUX (PYHKLIMH.
YETHOCTH, HEYETHOCTD, IEPUOIUYHOCTD
TpUTOHOMETpHUecKuX pyHkuuii. Cxxatue u
pacTsbkeHue rpauKoB
TPUTOHOMETPHUUECKUX (PYHKIIHH.
[IpeoGpazoBanue rpadukon
TPUTOHOMETPUUECKUX (PYHKIIUH.

IIpakTnyeckue 3ansitust Ne 26. 4
[TocTpoenue rpa¢koB TPUTOHOMETPHIECKHX
dyHKimi
Tema 4.4. Copepxanue y4eOHOro MaTepuaa 6
OGparssre 1 OO0paTHbIe TPUTOHOMETPUYECKHUE 1 [1P6 04, ITP6 05, JIPIIB 4.1.
TPUTOHOMETPHIEC- ¢ yHKIHu. JIP 08, JIP 08, JIPIIB 4.2.
ke QyHKIMH JIP 13, MP 04, Iosnasarenshoe — [MosH
OOpaTHbBIE TPUTOHOMETPUYECKUE MP 05, MP 08,
(byHKUIMH, KX CBOMCTBA U TpauKH. MP 09
IIpakTnyeckne 3anaTus Ne 27 5

[NocTpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPUYECKIX (PYHKIUH.
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Tema 4.5. Conep:xanue y4e0HOI0 MaTepHaja 16
Tpuronomerputeck 1 | TpuroHomeTpuvecKkne ypaBHeHHS H 2 I1P6 03, TIP6 04, JIPIIB 4.1.
UC ypaBHCHUS U HepaBeHCTBA. I1P6 05, JIP 05, JIPIIB 4.2.
HCpaBCHCTBA. JIP 09, MP 04, [To3znaBarensnoe — [1o3H
YpaBHEHUsI COS X =a, Sin X =a, tg X =a, MP 05, MP 07
ctg X = a. PemieHne TpuroHoOMeTpU4ECKUX
YpaBHEHU I OCHOBHBIX TUIIOB: IPOCTEHIIIE
TPUTOHOMETPHUUECKUE YPaBHEHHUS,
CBOJSIIMECS K KBaApPAaTHBIM, pelacMble
pa3noKeHNUEM Ha MHOXKHUTENH,
oaHopoHble. [Ipocrerinme
TPUTOHOMETPUYECKUE HEPABEHCTBA
IpakTuyeckue 3ansatust Ne 28 - 34 14
Pemenue npocTed X TPUTOHOMETPHUYECKUX
YPaBHEHUM.
Pemenne 01THOPOTHBIX TPUTOHOMETPHYECKIX
YpaBHEHUM U CBOAUMBIX K KBaJIPATHBIM.
Perienne TpUTOHOMETPUYECKUX YPAaBHEHUH C
TIOMOIIBIO PA3I0KEHUSI HA MHOXKHTEIIH.
Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB.
KonTponbhas paboTa.
Pa3nea 5. [IpousBoanasi u nepBoodpa3Hasi ¢yHKIUU 37
Tema S.1. Copepxanue y4eOHOro MaTepuaa 8
HonsTune 1 | Hpupamenue ¢pyunxuun. OnpeaelieHue 2 I1P6 04, ITP6 14, JIP IIB 4.1.
IIPOU3BO/IHOM. npousBoanoii. IpaBuia BeIYMCICHAS JIP 08, JIP 13, JIP IIB 4.2.
(DopMyJ-H’I 2t NMPOU3BOAHbIX. MP 04, MP 05, ITo3maBsatenpuoe — [1ozH
npaBuIIa MP 07, MP 08,
nddepeHmpo- [Tpupamenue ¢pynkuu. 3anauu, MP 09
BAHMA HPUBOJSALME K TOHATHIO IIPOU3BOIHOM.
Onpenenenue npon3BoiHoM. Dopmyiibl
muddepenupoBanust. [IpaBuna
TdepeHIpoBaHUSL
IIpakTnyeckue 3ansitus Ne 35 - 37 6

Haxoxenue npon3BoHoM QyHKIINH.
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Haxosxnenne mpon3BOAHOHN CI0XKHOM (DyHKIITUH.
Haxoxnenne npou3BOIHONW TPUTOHOMETPUIECKUX

byHKIIHAH.

Tema 5.2.
['eomeTpuyeckuii u
dusznyecKuii CMbICT

IIPOU3BOJHOM.

Conepxanue yueOHOro MmaTepuasa

1 | leomerpuueckuii u GU3NYECKUN CMBICI
pou3BoIHON GyHKIMH. ['eoMeTpruuecKuii
CMBICJI TIPOU3BOTHON (DyHKIIUU — YTIIOBOM
KOA((UIIMEHT KacaTelnbHOH K TpaduKy
(GyHKIIMU B TOUKE. YpaBHEHUE
KacaTeNbHON K rpaduKy (QyHKIUU.

IpakTuueckue 3ansaTust Ne 38 - 39

Pemenue 3a1a4 Ha OTBICKaHHE YTIIOBOTO
Kod(UIIMeHTa KacaTeIbHOH K TpaduKy (QyHKINU
B TOYKE.

CocraBrieHue ypaBHEHUS KacaTeIbHOU K rpaduKy

yrrunm y = f{x)

TIP6 04, TIP6 14,
JIP 05, JIP 09,
JIP 13, MP 01,
MP 04, MP 05,
MP 07, MP 08

JIPIIB 4.1.
JIPIIB 4.2.

Ilo3nasarenpHoe — [TozH

Tema 5.3
MOHOTOHHOCTE

¢bynkuuu. Touku
IKCTpEMyMa.

Coaep:xkanue yueOHOIro MaTepuaja

oo

1 | lIpumeHeHuUs MPOU3BOTHOI K
HCCJIeI0BAHMI0 () YHKIMU.

[IpuMeHeHuss TpOU3BOIHOM K
uccienoBaHuio GpyHkuuu. Bo3pacranue u
yObIBaHUE (DyHKIIMH, COOTBETCTBHE
BO3pACTaHM M yObIBaHUS (QYHKIIUU 3HAKY
Mpor3BOIHON. KpuTHUecKne TOUKU
(yHKIIMU, MAKCUMYMbI 1 MUHMMYMBI.

IpakTuyeckue 3ansaTust Ne 40
HccnenoBanue QyHKIMK M TIOCTPOCHHE €€
rpaduka ¢ MOMOIIBIO MTPOU3BOAHOM. 1

Ilpogpeccuonanvho -opuenmuposannoe
cooeprcanue

IpakTuyeckue 3anaTust Ne 41
[Mpumenenune MmeTo0B AU(hEPEHITNATHHOTO
VCUYVCIICHHUS ISl KCCIICIOBAHUS (DYHKITUU U

I1P6 04, ITPG 14,
JIP 04, JIP 10,
JIP 13, MP 04,
MP 05, MP 08,

MP 09

OK 2

OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.

Ilo3nasarenpnoe — [TozH
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PCHICHHM A 3a/1a4 Ha OITUMU3AIUIO0.

Tema 5.4. Conep:xaHue y4eOHOTo MaTe puaia 6
Tlepsoobpasnas 1 | OnpeneieHue nepBooGpasHoii. 4 [1PG 04, TIPG 14, JIPIIB 4.1.
yrxumn. [pasuia OcHOBHBIE CBOHCTBO U paBHJIa JIP 08, JIP 09, JIPIIB 4.2.
HaXOKJACHUS BBIYKCJ/IE HUS 1€ PBOOOPA3HOIA. JIP 13, MP 01 , IMozuaBarensuoe — ITozH
MepBOOOPA3HBIX. MP 04, MP 05,
Omnpexnenenue nepBooOpa3Hoil. OCHOBHBIE MP 09
CBOWCTBO U MpaBUJIa BEIYUCICHUS
nepBooOpaszHoii. Tabmuiia popmyn ist
HaXO0XJIEHUs IEpBOOOPA3HBIX.
IMpakTHyeckue 3ausaTHss Ne 42 2
Beruucnenue nepBooOpazHo A1 TaHHOM
GyHKIIAH.
Tema S.5. Conep:xanue yueOHOro MaTepuajia 8
Hnomazlf 5 1 | KpuBonuneiinas tpanenus. [Tnomans 2 ITP 01, ITPG 04 , JIP IIB 4.1.
KpHBOJIHMHCHHOU KPUBOJIMHENHOM Tparnenuu. [TonsTre PII6 11, PII6 12, JIPIIB 4.2.
Tpanenuu. Popmyna omnpeneneHHoro uHTerpana. dopmyna I1P6 14, JIP 04, ITo3naBarensHoe — [To3H
Herorona — Hetorona — Jleitonuna. KpuBonuneitnas JIP 05,JIP O 9,
Jleiibuua. Tpanenus. Ilnomans KpUBOIMHEHHOM MP 01, MP 04,
Tpaneuuu. [lonsitue onpeneneHHOro MP 05, MP 07
MHTerpana. ['eomeTpudecknii u
(u3rUecKuil CMBICT ONPEAETICHHOTO
nnrerpana. @opmyna Herotona —
Jleitbunna.
IpakTuyeckue 3ansaTust Ne 43 - 45 6
Pemenne 3a1a4 Ha MpUMEHEHUE HHTETpasia s
BBIYHCIICHUS IUIOMRAAN (DUTYPBI.
Pemenne 3aga4y Ha MpUMEHEHUE UHTETpaia is
BBIYHMCIICHUS O0bEMOB TEJL.
KonTponbHas pabora.
Pa3zneq 6. Crenenu u kopuu. CTeneHHas, MoKa3aTeIbHasi U 59

Jorapup Mudeckasi ¢ YHKUMHU.
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Tema 6.1. Conepxanue yueOHOro MaTe puaJjia 8
Crenennas 1 | HonsiTHe KOPHS N -0if cTeNeHU U3 2 ITP6 05, JIP 05, JIP IIB 4.1.
@YHFHH’L € NeCTBUTEJIHHOI0 YHCIA M €TI0 JIP 08, JIPO 9, JIPIIB 4.2.
CBOMCTBA. cBOiiCTBA. MP 01, MP 05, [Mo3uaBatensHoe — [To3H
IIpeoGpazoBanue MP 07, MP 08
BBIPAXKCHUH C [lonsiTHE KOPHS N -0 CTENEHU U3
KOPHAMH 1-OH JNEVCTBUTEIBHOTO YUCIIA U €r0 CBOMCTBA.
CTEIEHHU.
IpakTuueckne 3anaTust Ne 46 - 48 6
[IpeoOpazoBanue BbIpaKEHUM, COAEPIKAIIMX
KOPEHb N -OU CTEIEHH.
Tema 6.2. Copep:xanue yueOHOTro MaTepuaJa 8
CaoiictBa cTenetu ¢ [ 1 T Cremennble (yHKIUMH, HX CBOACTBA 1 2 ITPG 05, JIP 08, JIPTIB 4.1.
pallHOHATIBHBIM I rpag ukH. JIP 13, MP 04, JIPIIB 4.2.
I CTBUTEIBHBIM MP 07, MP 08, INosuasarensuoe — [To3H
ITOKa3aTCIIAMH. [ousATHE CTENEHN C pallOHATBHBIM MP 09
nokazareneM. CTeneHHble PyHKINHU, UX
CBOMCTBA M TpaduKH.
IpaxTunyeckue 3ansitust Ne 49-50 6
[peoOpazoBaHue BEIPAKESHHH ¢ palliOHAIBHBIM U
JeWCTBUTEIBHBIM I10KA3aTEISIMH.
Tema 6.3. Copep:xaHue yueOHOIro MaTepuaJa 8
Pewenue 1 HppauMoHajibHble ypaBHEeHHS. 2 I1P6 03, ITPG 14, JIP I1B 4.1.
MppaliOHalbHbIX JIP 05, JIP 09 JIPIIB 4.2.
YPaBHCHHHU PaBHOCHIIBHOCTB HppalMOHATBHBIX MP 01, MP 04, Tozraearemsroe — [To3sH
ypaBHEHU. MeTOAbI UX PEIICHUS. MP 05, MP 07
Ipakruyeckue 3ansatus Ne 51 -53 6

Pemenue nppanoHanbHbIX ypaBHEHHU .
Kontponbshas paborta.
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Tema 6.4. Copep:xanue yueOHOro MaTepuaJa 11
IokasarenbHast 1 | Hoka3aTejbHasi p yHKIHUS, €€ CBOMCTBA 1 I1P6 03, ITP6 05, JIP JIP IIB 4.1.
(ynkius, ee U rpad uKu. 04, JIP 09, JIP 13, JIP IIB 4.2.
cBOHCTBA 1 MP 01, MP 04, MP [MosnasarensHoe — [TosH
rpauK. IocTpoenue rpagukoB (QyHKLIHH. 07, MP 08
IoxasarenbHbIe TMokasarenbHas QyHKIMS, ee CBONHCTBAH
YPaBHCHHUA U rpaduky. Pemenune nmokasarenbHbIX
HECPAaBCHCTBA. YPaBHEHUU METOJIOM YpaBHUBAHUS
oKa3areyei, MeTOJIOM BBEICHUS HOBOM
nepeMEeHHO!, QyHKIIHOHAIBHO -
rpaduyeckuM MetoaoM. Pemenue
NOKa3aTeIIbHBIX HEPABCHCTB.
IIpakTHyeckue 3auaTus Ne 54-58 10
PenieHne nmoka3arenbHbIX YPABHCHHH.
Pemenne mokasarebHBIX HEPABEHCTB
Tema 6.5. Conepxanue yueOHOro MaTe puaja 7
Jlorapndm muema. | 1 [ Jlorapudm uncia. Ceoiicrsa 1 TIPG 02, TIPG 14, JIP 1B 4.1.
CsoiicTBa JgorapugMoB. JIP 08, JIP 09, JIPIIB 4.2.
Jorapu(MoB. MP 01, MP 04, [Mo3naBarensHoe — [To3H
Jlorapudm uucna. CoiicTBa torapu@mos. MP 05, MP 07,
Omneparnus norapupMupoBaHus MP 08
IpakTuyeckue 3ansaTust Ne 59-60 6
[MpeobpazoBanmue morapuPMUIECKUX BHIPAKESHUH.
Tema 6.6. Coaep:xaHue y4eOHOT0 MaTepuasa 12
Jlorapudmuteckast 1 | Jlorapudmuueckas ¢pyHkums,ee 1 I1P6 05, PG 14, JIP TIB 4.1.
bynxuns, ee cBoiicTBa 1 rpad HKw. JIP 05, JIP 08, JIPI1B 4.2.
CBOMCTBA. JIP 13, MP 04, [Tosuasarensnoe — [TosH
Jlorapu@mmrdeckue Jlorapugmuueckas QyHKIUs, ee CBOMCTBA MP 05, MP 08,
YpaBHCHHA, u rpaduku. [loctpoenue rpadukoB MP 09
HEPaBEHCTBA. GbyHKUIUN.
2 | llousiTue JorapugMu4ecKkoro 1

ypaBHeHHs1. OCHOBHBIE METO/bI
peleHUsA JiorapugMuve CcKux
YPaBHEHHUIA.
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[lousTre norapumMu4eckoro ypaBHeHUS.

OCHOBHBIE METO/IbI PELICHUS
Jorapu(MUUECKIX YpaBHCHUH
(pyaxumoHanbHO -TpadUIeCcKuii, METO
MOTEHLIMPOBAHUS, METO] BBEJICHUSI HOBOU
nepemeHnHol ). Jlorapupmuueckue
HEPaBEHCTBA.

IpakTuyeckue 3ansitust Ne 61-65

[TonsTue nmorapuMuYIecKoro ypaBHEHHS.
OCHOBHBIE METO/IbI pELICHH S JIOTAPH (PMHUECKUX
YPaBHEHUU.

Pemenne norapugmMuueckux ypaBHEHHI.
Pemenne norapuMuuecKux HEpaBEHCTB.

10

Tema 6.7.
Jlorapudmsl B
MPHUPOJIE U TEXHHKE.

Copepxanue yueOHOro MaTepuaia

Ilpogpeccuonanvho-opuenmuposannoe
cooepicanue

1

ITpumenenue jgorapugma.
Jlorapudg muyeckasi cnmpajb B IpUpoe
U TEeXHHKE.

[Ipumenenwue norapudma.
Jlorapugmuueckasi CHupajb B IPUPOIE U
TeXHUKe. MaTreMaTndeckrue cBOiiCTBa
Jorapu(MUUECKON CIUpaIH

IlpakTuyeckue 3ansatus Ne 66-69
[Toctpoenue morapuMUIECKON CIIUPAIH.
KonTponbHas pabora.

ITP6 02, ITPO 14,
JIP 08, JIP 09,
JIP 10, MP 01,
MP 04, MP 05,

MP 07

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIPIIB 8.1
JIP IIB 8.2
ITo3naBarensHOC — ITo3H

Paznen 7. DjieMeHTHI TeOPUM BEPOATHOCTE I 1 MaTeMaTHYe CKOIt

CTAaTUCTHKHU.

28

Tema 7.1.
CoOsITHE,
BEPOSITHOCTh
coObITHs. CI0KEHHE
Y YMHOXXEHHE

Conepxxanue yueOHOro MmaTepuasa

16

1

DJieMeHTbI Te OPUU BePOSITHOCTH. BUIbI
CJIy4ailHbIX COObITHIA.

Omnepanuu Ha COOBITUSIMU. DITEMEHTHI

ITPG 08, I1P6 14, JIP
05, JIP 07, JIP 10,
MP 02, MP 04, MP
05, MP 07

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
Tlo3nasarenpHoe — [TozH
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BEPOSATHOCTEMN.

TEOPUH BEPOSITHOCTHU. BUIBI CITydaiiHbIX
coObITrii. Oniepanuy HaJt COOBITUSIMH

2 | DueMeHThI KOMOMHaTOpUKH. Teopembl
CJI0’KeHUS 1 YMHOKEHHUSI BEPOSITHOCTE i

DneMeHThl KOMOMHATOPUKY (pa3MeIleH U,
HepecTaHOBKHU, coueTaHus). Teopemsl
CIIOKEHHS U1 YMHOKEHUS BEPOATHOCTEH.
3aBHCHMBIE U HE3aBUCUMbBIE COOBITHS.

3 | ®opmy.a moJIHOM BEPOSITHOCTH.

dopMysna NOJTHON BEPOATHOCTH

IpaxTuyeckue 3ansitust Ne 70-73
Beruucienue BeposiTHOCTH COOBITHSL.

Ilpogpeccuonanvno-opuenmuposannoe
cooepicanue

IIpakTuyeckue 3ansaTust Ne 74
Beruncnenue BeposSTHOCTU COOBITUS

Tema 7.2.
JuckperHas
ciy4yaiiHas
BEJIMYMHA, 3aKOH €€
pacupezneneHus.

Conepxanue yueOHOro MmaTepuasa

[op}

1 | HousiTHe qUCKPeTHOI CJay4YaitHOI
BEJIHYHMHBI H €€ 3aK0H pacnpeaeieHus.

[lonsiTHE MUCKPETHON CIlydaliHOU
BEITUYMHBI U €€ 3aKOH paclpeIesICHHUsL.
bunomuansHOE pacnpeneneHue.
MaremaTtuueckoe oxuianue. ucnepcus.
CpenHee KBa[paTUUECKOE OTKIIOHEHHE
CIIy4ailHOW BEJIIMYUHBI.

IpakTnueckue 3anaTus Ne 75
CocraBiieHuE 3aKOHOB PACIIPE/ICICHUSI.
Pemmenne 3aga4d Ha HaxoXKIeHUE
MaTEMaTUUYECKOTO 0KUAAHUS, TUCIIEPCUU U
CPEIHEro KBaJIpaTUYECKOrO OTKIOHEHUS
CIIy4ailHOM BEJIIMYMHBI.

ITP6 08, I1P6 14, JIP
08, JIP 09, MP 01,
MP 04, MP 07, MP
08, MP 09

JIPIIB 4.1.
JIPIIB 4.2.

Ilo3nasarenpHoe — [TozH
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Tema 7.3. Conepxanue yueOHOro MaTe puaJjia

3amaun 1
MaTeMaTHY€ECKOI
CTAaTUCTUKH.

IIpeameT U OCHOBHBIE 3a1a4H
MaTeMaTH4YeCKOH CTATUCTUKU.

OCHOBHBIE ITOHATUS MATEMATHYECKOM
CTaTHUCTHUKH. [IpeIMeT ¥ OCHOBHEBIE 33/1a91
MaTeMaTH4ecKol cTtaTuCTUKM. OCHOBHBIC
MTOHSTUS MATEMATUYECKOM CTATUCTUKH.
OcHOBHBIE BU/IBI BEIOOPOK. YN CITOBEBIS
XapakTepUCTUKU (CpeiHee
apuMeTHIeCcKoe, MeIMaHa, pa3max,
JUCTIEPCHUS).

I[MepBuunasi 00padoTKa cTATUCTHYECKUX
JaHHbIX. PaGoTa ¢ Tabaumamu,
rpa¢ uKaMu, AMarpaMMaMHu.

[lepBuunas 06paboTKa CTATUCTHYECKUX
JaHHbIX. PaboTac Tabnuiamu,
rpadukamMu, JuarpaMMamu.

I1P6 07, I1P6 08,
ITP6 14, JIP 05,
JIP 09, JIP 13,
MP 01, MP 05,
MP 07, MP 08

JIPIIB 4.1.
JIPIIB 4.2.

Ilo3nasarenpnoe — [TozH

IpakTnyeckue 3anstus Ne 76
KonTponbnas paborta

Koncynpranus

[IpomexyrouHasi arrectamus (3K3aMeH )

Bcero:

232

27




4. YCJIOBUS PEAJIM3ALIMA TPOT'PAMMBI TNCITATIJIMHBI

Tpe6oBaHUA K MUHUMAILHOMY MATEPHATBLHO-TEXHHYECKOMY
o0ecrneyeHnIo

JI71st peanu3anyy NporpaMmMbl JUCIUIUIAHBI TPEOYET HATMY U Y4eOHOTO
KaOHHeTa.

OO6opynoBaHue yaeOHOTO KaOWHETA:

— TI0CaJ0YHbIC MECTa IO KOJUYECTBY 00YyUaOIINXCS;

— pabouee MECTO MPETo1aBaTes;

— HarjsHbIe TOCOOUS (KOMILICKTHI Y4€OHBIX TaOJIUII, CTEHAO0B, U JP.);

— JUAAKTUYECKUE MaTepUabl (3aaHus 1Ji1 KOHTPOJBHBIX padoT, IS
Pa3HBIX BUJIOB OIIEHOYHBIX CPEJICTB, SK3aMEHa U JIp. );

— 3ayel (OMOIMOTEKa, YUTATBHBIN 3aJ1 C BEIXOI0M B ceTh MHTEpHET).

Texanueckue cpeacTBa 00 ydIeHUS:

— TIEPCOHAIBHBIN KOMMBIOTEP C JUIIEH3MOHHBIM IIPOrPAMMHBIM 00€CTICUECHUEM;

— MYJIbTUMEIUNHBIN IIPOEKTOP;

— MHTEPAKTUBHAS JOCKA, BHIXO/I B JIOKATLHYIO CETh.

NudopmannonHoe odecneyeHne 00yueHust
Kaxnpiit oOyuaronmiicst 06ecriedueH MHAUBUAYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K

AIIEKTPOHHO-0UOIMOTedHO# cucTeme JIanb u anexktporHo# 6a30ii BIIIHA - BOBP.

OcHoBHasi IUTEpaTYpa

1. Bepuep, A. JI. Maremaruka: anreOpa u Hadajia MaTeMaTHYECKOTO aHAIIN3a,
reoMetpus: 10-i kaacc: 6a30BbIi ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-¢
u3 ., ctep. — Mocksa : [Ipocsemenne, 2022. — 367 ¢.— ISBN 978-5-09-091758-2. —
Tekct : anekTpoHHbIN // JlaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334403 (mata oopamienus: 16.01.2024). — Pexum gocTyma:
JUTL aBTOPHU3. OJIb30BaTENEH.

2. Bepuep, A. JI. Maremaruka: anrebpa W Havajla MaTeMaTHYECKOTO aHAIM3a,
reoMetpus: 11-i1 kmacc: 6a30BbIit ypoBeHs : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-¢
u3a., crep. — Mockaa : [Ipocsemenue, 2022. — 239 ¢. — ISBN 978-5-09-091757-5. —
Texkct : anmexkrponHbld // Jlanb : »neKTpoHHO-OMOMMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/334406 (mara oOparienus: 16.01.2024). — Pexum mocTtymna:
JJI aBTOPU3. MOJIb30BATENEH.

JlonoTHUTEIbHbIE HCTOYHUKH:
1. Maremaruka: yueOHoe nocooue. bainaun K.B., Pykocyes A.B., banuibikos B.H.
IOnutu-lana, 2012, 542 ctpanuibl

3. boromonos H.B. [Ipaktnueckue 3aHsTHs IO MaTeMaTuke: Y4ueOHoe mocoobue, 5-
e 3. — M.: Beicmas mkoia, 2002.

4. Texneuxuit W.J1. Marematuka: Y4eOHUK 1151 CPEIHUX CTICIIMATBHBIX Y4EeOHbBIX
3aBegeHui. — M.: Akagemus, 2003.

5. Maremarnka 1151 TeXHHKYMOB. AnreOpa n Havana aranu3a /Ilox pen. SIkoneBa
I'"'H. — M.: Hayka, 1988.4.1.

6. Matemaruka 151 TEXHUKYMOB. AnreOpa u Hadana aHanu3a /Ilon pen. SIkoBieBa
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[".H. — M.: Hayka,1988. Y. 2.

7. BameB-MycaroB O.C.Teopust BeposSATHOCTEH U MaTeMaTH4YeCKasl CTaTUCTHKA!
YyebHoe nocodue. — 2-e uz . nepepad. u pom. — M.: DUUMA, 2003. — 224 c.

8. Enouxun E. u np. Undopmarmonusie texuonoruu — M.: OO0 «U3narenbcTBo
Onnxcey, 2007 — 256 c.

9. Undopmarrionnsie cucteMbl 1 TexHosioruu. Jlnuxauesa I'. H., N'acnmapuan M. C.
EBpazuiickuii OTKpbIThIN HHCTUTYT, 2011. 370 cTpanun

10. Mnpopmaruka. YueOnoe nocodue/Ilon pen. b.E. Onuniiosa, A.H. Pomanosa.
— M.: By3osckuit yueOnuk: MTHOPA-M,2012, 9bC 3uanuym 2013

HNuTepHeT-pecypcesl, B TOM YUCJ/Ie pecypchbl 1M ¢ poBoii 00pa3oBareibHOM
CpeJIbl JIsl HCI0JIb30BaHHUsI B 00pa30BaTebHOI 1eATeIbHOCTH
http://fcior.edu.ru — denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa30BATEILHBIX PECYPCOB
(OLIOP)
http://college.ru/matematika/ — OTKpsITHI# KOJUTEIK: MaTtemaTuka
http://www.uztest.ru — EI'D maTematrka
http://Awww.mce.su — Maremaruka. Komnbeiotep. O6pa3osanue.
http://www.exponenta.ru — O6pa3oBaTenbHbIN MaTeMaTHUYeCKHii caidT Exponenta.ru
https://Amww.yandex.ru/— Be0-mmouckoBas cucteMa
https://www.google.ru/— Beb-mouckosas cuctema
https://www.microsoft.com/ru-ru/ — odurmansuas ctpanua Microsoft
http://Amww.linux.org.ru — Be6-caiit, mocBsménnbiii OC Linux
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1. KOHTPOJIb UOLEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHbI

HaunmeHoBaHue 00pa3oBaTeIbHBIX MeToabl OLIEeHKH
pesyastaToB PI'OC COO
(mpeameTHbIe pe3yiabTaThl —[1P0)

[1P6 01. Bnagenue MmeTogamu JOKa3aTenbCTB, | TecTupoBaHue

QITOPUTMAMHU pEIICHUS 3aJa4; YMEHUE YcrHbIl onpoc
q)OpMy.HI/IpOBaTB OIPECaACIICHUS, AKCUOMBI U MaremMaTuyeckuii JUKTAHT
TEOPEMBI, IPUMEHATH UX, IPOBOIUTH IIpencrasieHue pe3yabTaToOB IPAKTUYECKUX
JIOKa3aTeNbHbIe PAacCyKJICHHS B X0/Ie pellieHust | padoT
3aja4 KontponbHas pabota
BrimmosHenue 3aqaduii Ha DK3aMeHe
I1P6 02. YMeHue onepupoBaTh MOHATHIMU: TectupoBanue
CTENEeHb Yucia, Jorapum uucia; yMeHue YcTHBI onpoc
BBITIOJIHATH BBIYHACICHUE 3HAUYCHUH U MareMaTuyecKkuii JUKTaHT
npeoOpa3oBaHus BEIpaXKEeHUH co crenieHs MU M | [IpeacTaBieHne pe3yabTaToB MPaKTHYECKIX
norapudmMamMu, TpeoOpa3oBaHUS pabort
JIpoOHOpAIIMOHATIBHBIX BBIPAYKECHU I KonTposnbHas pabota
BeinosiHeHHE 3a1aHU I HAa DK3aMEHE
I1P6 03. YMenue onepupoBaTh MOHITHSIMU TectupoBanue
paluoHaNbHbIE, UPPALMOHAJIBHBIE, YcrHbIl onpoc
oKa3aTe/lbHbIC, CTCIICHHBIE, MareMaTu4ecKui TUKTAHT
Jorapy(pMuIecKrue, TPUTOHOMETPHYCCKHIE [IpencraBienue pe3ynbTaToB MPAKTHUYECKUX
YPaBHEHUSI U HEPABEHCTBA, X CUCTEMBI pabot
KoutponbHas pabota
BeinosiHeHNE 3a1aHN HA DK3aMEHE
[1P6 04. YMenue onepupoBaTh MOHATUIMU: TectupoBanue
GbyHKUMS, HenpepblBHAS QyHKIUS, YcTHBII onpoc
IIPOU3BO/IHAs, IEpBOOOpA3Has, ONpe/ieIieHHbI | MareMaTHYeCKUi TUKTaHT
MHTETpall;, yMEHUE HAXOAUTh IPOU3BOAHbBIE [IpencraBienue pe3ynbTaToB MPAKTUUYECKUX
3JIEMEHTapHBIX (PYHKUIUH, UCIONb3YS pabot
CIIPaBOYHBIE MaTEpHUaIIbl; UCCIENOBATh B KonTposnbHas pabota
MPOCTEHIIMX caydasx (yHKIUU HA Brinonnenue 3aganuii Ha DK3aMeHe

MOHOTOHHOCTb, HAXOAUTh HauOOJbIIE U
HauMEHbIIMEe 3HaueHUs (QyHKIHUI; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C UCIIOJIb30BAaHUEM
anmnapaTa MaTeMaTHYeCKOIO aHaln3a;
MIPUMEHSATH IPOU3BOIHYIO IIPU PELICHUN 3a]a4
Ha JBUKEHUE; PEelllaTh PaKTUKO-
OpPUEHTUPOBAHHBIE 33]Jaull Ha HAUOOIbIIE U
HauMEHbIIME 3HaYeHU s, Ha HaXO0XK/IeHUE MyTH,
CKOPOCTH M YCKOPEHUS

ITP6 05. YMeHue onepupoBaTh MOHATHIMU TectupoBanue

panroHanbHas QyHKIUs, TTOKa3aTeIbHAs YcTHbI onpoc

GyHKIMS, cTeneHHas QyHKUMS, MareMaTu4ecKuii JUKTaHT
norapudmuueckas (QyHKIUS, [IpencrasiieHne pe3yNbTaTOB IPAKTUYECKUX
TPUTOHOMETpUUECKUE (QyHKIINHU, OOpaTHBIC pabor

(GYHKIMH; YMEHUE CTPOUTD rpaduKu KonTposbHas pabota

U3y4YEeHHBIX (PyHKUHH, UCIIOIB30BaTh rpaguKy | BellosHeHne 3aJaHKii Ha DK3aMeHe
MIPH U3yYE€HUHU MTPOLIECCOB M 3aBUCUMOCTEH,
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IIPH PEIICHUHU 3aJa4 U3 JPYruX y4eOHbIX
MIPEMETOB U 33aJa4 U3 PeaIbHON )KU3HU;
BBIpaXXaTh GOpMyIaMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMU

ITP6 06. YMeHue permarh TEKCTOBBIC 331a9n
pa3HbIX TUIIOB (B TOM YKCJI€ Ha MPOICHTHI,
JI0OJIM ¥ YacTH, Ha IBUKEHUE, paboTy,
CTOMMOCTB TOBAPOB U YCIIYT, HAJIOTH, 3a/1a41
13 00JIaCTH YIIPABICHUS TUYHBIMH U
CeMEHHBIMH (PMHAHCAMH ); COCTABIIATH
BBIP)KCHUS, ypaBHEHUS1, HEPABEHCTBA U UX
CHUCTCMEI 11O YCJIOBUIO 3a1a4Hr, UCCIICAOBATH
MOJIy4eHHOE PEIICHUE U OIEHUBATh
IPaBJI010I00OHOCTD PE3YIILTATOB

TectupoBanue

YcTHBI onpoc

MaremMaTuueCKUil JUKTAHT

[IpeacraBienue pe3yIbTaTOB MPAKTUYECKUX
pabot

KontponbHas pabota

Brinmonnenue 3agaHui Ha SK3aMeHE

I1P6 07. YMeHue onepupoBaTh MOHATHIMU
cpeaHee apu(MeTHIecKoe, MeuaHa,
HauOosblee ¥ HaMMEHbIIee 3HaueHus,

pasMax, JUCICpPCUsd, CTaHAAPTHOC OTKIIOHCHUC

YHICIOBOro HabOpa; yMEHHE U3BJIEKATh,
MHTEPIPETUPOBATH HH(POpMaIIHIO,

MPEJICTaBIICHHYIO B TaOJIHIIaX, HA JHarpaMmax,
rpadukax, OTPaXKaIOIIyI0 CBOWCTBA PEATHHBIX

MPOIIECCOB U SIBIICHU I ; TPESIICTABIIATh
MHPOPMAITUIO ¢ TTOMOIILIO TAOJIHII U
JMarpamMM; MCCJIeIOBATh CTATUCTHICCKHE
JIAHHBIC, B TOM YU CJIC C IPUMEHEHHEM
rpaYecKuX METOJIOB M AJIEKTPOHHBIX
Cpe/CTB

TectupoBanue
YcTHBI onpoc

MareMaTHueCcKuil TUKTAHT
[IpencraBiieHue pe3ynbTaTOB MIPAKTUYECKUX

pabort
KontponsHas pabota
BrmmmonHenue 3aganuii Ha DK3aMEHE

I1P6 08. YMeHue onepupoBaTh NOHATHAMMU:
CIIy4aiHBIH OIBIT U CiTydailHOe COObITHE,
BEPOSATHOCTH CIy4aifHOTO COOBITHS; yMEHUE

BBIUUCIIATH BEPOSATHOCTH C UCIOJIB30BAHUEM
rpaguyecKuX METOJIOB; MPUMEHSTH (GOPMYIIbI

CIIOKCHHUS M YMHOKCHHSI BEPOSTHOCTEH,
KOMOHMHATOpHBIE (PaKThl U POPMYABI MTPH
PEILIeHNH 33/1a49; OLICHUBATh BEPOSITHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO

CJIy‘IElfIHbIMH BCIIMYMHAMU; YMCHUC IIPUBOJUTH
IIPUMCPLI ITPOABJICHU A 3aKOHA OOJIBIIX YK CET

B [TPUPOAHBIX U 06H.I€CTBCHHBIX SIBJICHUAX

TectupoBanue
YcTHBI onpoc

MaremaTuyeckuii JUKTAHT
[IpencrasiieHue pe3ynbTaTOB IPAKTUUECKUX

pabor
KontponbsHas pabota
BrmmonHenue 3agaduii Ha DK3aMEHE

I1P6 09. YMmeHue onepupoBaTh NOHATHAMMU:
TOYKa, IpsAMas, MIOCKOCTh, TPOCTPAHCTBO,

JBYIpaHHBIH yroJl, CKpeMBAIOIMECs IPsIMBIE,

MTApAJLIEIBHOCTD U TIEPIEH IUKYIAPHOCTD
MPSAMBIX U IIJIOCKOCTEN, YrOJl MEXKIY
MIPSMBIMH, YIOJI MEXAY IPSIMOU U
IJIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMM,
paccTosiHue OT TOYKH 0 IIOCKOCTH,
PacCTOSIHUE MEXY IIPSAMBIMH, PACCTOSTHUE

MCKAY IJIIOCKOCTAMU, YMECHHEC UCII0JIb30BAaTh

IIPH PELICHUH 3a]a4 U3ydeHHbIE (PaKThl U
TEOPEMBI TUTAHUMETPU U ; YMEHUE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYXKAFOIIIETO MHpa

TectupoBanue

VYcTHbIi onpoc

MaremaTuyecKuii JUKTaHT

[IpencraBiieHue pe3ynbTaTOB MPAKTUYECKUX
pabor

KonTponpHas pabota

BrimosiHenue 3aaduii Ha DK3aMeHe
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PII6 10 YMmeHue onepupoBaTh NOHATUSIMHU:
MHOT'OTPaHHHK, CEU€HNE MHOTOTPaHHUKa, KYO,
napajuiesienuIe]], npu3Ma, nupamuia, purypa
U MTOBEPXHOCTD BpAICHM S, LHJINH]IP, KOHYC,
map, cepa, ceueHus GUrypsl BpallieHHUS,
MJIOCKOCTb, Kacarolascs cepbl, LHHINHIPA,
KOHYCAa, IJIOI@Ab NOBEPXHOCTU MUPAMUIBI,
MIPU3MBI, KOHYCa, HWJIMHAPA, II0OU@Ab Cephl,
00BeM Kyba, PSIMOYTOJIBHOTO
napajijiesienuIe1a, IupamMuabl, IpU3MBl,
LUIIMHIpA, KOHYCa, apa; yMEHHUE N300pakaTh
MHOTOTPaHHUKH U [IOBEPXHOCTH BPALLEHU S, UX
CEUEHUSI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPENICTB;
YMEHUE PACIIO3HAaBaTh CAMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATD
IIPaBHJIbHBIE MHOTOTPAaHHHUKH

PII6 11 YMenue onepupoBaTh MOHATHIMU
JIBUKEHHE B TPOCTPAHCTBE, IOJ00HBIE
(Gurypsl B IPOCTPaHCTBE; UCIOIb30BATh
OTHOLILCHHE IIJIOLRAJIEH TTOBEPXHOCTEN U
00BEMOB MOAOOHBIX (PUTYp MPH PEILIEHUH

TectupoBanue

YcTHBI onpoc

MareMaTuueCKUl TUKTAHT

[IpencraBiieHuE pe3yIbTaTOB MIPAKTUYECKUX
pabot

3a1a4 KontponbsHas pabota
BelnosiHEHHE 3a1aHU I HA DK3aMEHE

PII6 12 YMeHue BBIUUCTATH TEOMETPUUYCCKIE TectupoBanue

BEIMYUHBI (JUTMHA, YTOJI, MIOMRAb, 00BEM, YcTHBIN ompoc

TJTOIIA/Ib TTOBEPXHOCTH ), UCTIOJIB3YS
M3ydeHHbIE POPMYIIBI U METOIBI

MaremMaTuyecKuii TUKTAHT
[IpencraBiieHue pe3yIbTaTOB MPAKTUYECKUX
pabot

KontponbsHas pabota
BeinosiHeHNE 3a1aHN HA DK3aMEHE
PII6 13 YmeHue onnepupoBaTh NOHATUSAMMU: TectupoBanue
NPSIMOYIOJIBHAsL CUCTEMA KOOPAMUHAT, YcTHBII onpoc

KOOPJMHATHI TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKaISIPHOE IPOU3BEACHUE, YOI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YU CIIO; HAXOJUTH C
MTOMOIIIBIO M3y4eHHBIX (POPMYST KOOPAMHATEHI
CEpeaVHBI OTPE3Ka, PACCTOSIHUE MEXKTY IBYMS
TOUKAMH

MareMaTu4eCKul TUKTAHT

[IpencraBiieHuE pe3yIbTaTOB MPAKTUYECKUX
pabor

KontponbsHas pabota

Brinonnenne 3agaHui Ha SK3aMEHE

PTI6 14 Ymenue BoIOUpATH TTOIXO SN
W3Y4EHHBIN METOJ ISl pEeIlieHUs 3a7a4u,
pacmo3HaBaTh MaTeMaTH4YeCcKue (aKThl U
MaTeMaTUUYeCKUe MOJIEIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
YMEHHE TPUBOIUTH IPUMEPHI
MaTeMaTUUYECKUX OTKPBITHH POCCUICKON U
MHPOBOM MaTEeMaTUYECKON HAYKH

TectupoBanue

VYcTHbIi onpoc

MaremaTuyecKuii JUKTaHT

[IpencraBiieHue pe3ynbTaTOB MPAKTUYECKUX
pabor

KonTponpHas pabota

BrimosiHenue 3aaduii Ha DK3aMeHe
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IIpuaosxkenue 1
IIpuMepHasi TeMaTHKa HHAUBUAYAJIbHBIX IPOEKTOB
no aucuunanHe «MaremaTuka

1. Apxycsl Ha Oymare B KJICTKY.

2. 'eomeTpuueckue GopMbl B UCKYCCTBE.
3. 'eomerpusi B apXUTEKType.

4. I'eomeTpust Ha Oymare.
5. 'padbl u UX MpUMEHEHNE B apXUTEKTYpE.
6. EnuHbIe 3aKOHBI MAaTEMATHKH, HCKYCCTBA U IPUPO/IHI.
7. 3agada o BparieHuu Kyoa.
8. 3o10TOC CeueHne B N300pa3uTETLHOM HCKYCCTBE M apXUTEKTYpE.

9. Ismepenue BHICOTHI IPEAMETA.
10. Mcnonp30BaHKe OpUraMu B >KU3HH YEJIOBEKa.
11. Kak HaliTu LEHTp U paguyc Kpyra?

12. JIuHUM O THUM POCUEPKOM.
13. JIuct Mebuyca n 6yThuika KieitHa kak 00bEKThI TOTIOJIOTHH.

14. MaremaTrka BOKpYT Hac.

15. MaremaTuKa ¥ UCKYCCTBO.

16. Marematiueckre 0CHOBBI TOCTPOCHHUSI KOMIIO3UIUH, IPOCTPAHCTBA U 00HEMOB B
N300pa3UTETHLHOM UCKYCCTBE.

17. MaremaTnueckue XapakTepUCTUKHN €TUNIETCKUX MUPaMUI.

18. MaremaTtuaeckuii 1BEeTHUK: po3bl [ Bumo ['panmy.

19. Muoroyromasanku XKepronna u Hares.
20. Opuramu — reomMeTpus OyMakKHOTO JINCTA.
21. TlocTpoeHue MI0CKUX KPUBBIX B MOJSIPHBIX KOOPAUHATAX.
22. Ilpumenenue rpaduKoB IMHEHHON QYHKINH B PO (HECCUOHAIBLHOM 1eTEILHOCTH.
23. PucyHku Ha KOOPAUHATHOM MJI0CKOCTH.
24. ®pakTan B OKpyXKarolieM Hac MUpE.
25. llenmun v 3a1aun U3ydeHUS MaTeMaTHKX pu ocBoeHuu rpodeccuit CI10.
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IIpunoskenue 2

Cunxponuszanus odopasosareibHbIX pe3yabTaToB PI'OC COO u ®I'OC CIIO

Haumenoanue OK, IIK
coriacao ®I'OC CIIO

HaumeHoOBaHHe JMYHOCTHBIX
pe3yabTaroB (JIP)
coraacHo PI'OC COO

HaumeHnoBaHnue
MeTanpeaMeTHbIX (M P)
pe3yJibTaToOB
coraacuo ®IoOC COO

OK 2. Ucnonb3oBath
COBPEMEHHBIE CPEICTBA
TTOMCKa, aHATTN3a U
WHTEpIpeTalnu
nH(OpMauu 1
nHGOPMAITHOHHBIE
TEXHOJIOTHU ISt
BBITIOTHCHUSI
npodecCHOHATBHBIX
3aja4

JIP 04. ChopMupoBaHHOCTD
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOU
MIPaKTHKKA, OCHOBAaHHOTO Ha
Janore KyapTyp, a Takke
pa3nuIHBIX POpPM OOIIECTBEHHOTO
CO3HaHUs, OCO3HAHUE CBOETO
MECTa B MOJIHKYJIETYPHOM MHPE;

JIP 08. HpaBcTBEeHHOE CO3HAHUE U
MOBE/ICHUE Ha OCHOBE YCBOCHUS
00IIeUeIOBEYECKIX [IEHHOCTEH;

JIP 10. DcreTHUecKOe OTHOIIEHHE
K MHPY, BKIIOYast 3CTCTHKY ObITa,
Hay4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTAa,
OOIIECTBEHHBIX OTHOIICHUH

MP 06. YMmenue onpenensth
Ha3HaueHue U QyHKIUU
Pa3IMYHBIX COITUATTBHBIX
WHCTUTYTOB

OK 2. Ucnonp3oBaTh
COBpPEMEHHBIE CPEICTBA
MOKCKA, aHaJIM3a 1
WHTEPIPETAHT
nHpOPMAITUU 1
uH(OpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS
npodeccuoHaTbHBIX
3a7a4

OK 5. OcymecTBasATh
YCTHYIO M ITMCBMEHHYIO
KOMMYHUKAILIMIO HA
TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢
y4eTOM OCOOCHHOCTEH
COIIMATILHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 05. CchopMupOBaHHOCTH
OCHOB CaMOPa3BUTHUS U
CaMOBOCIHUTAHHS B COOTBETCTBUHU
¢ 00IICYETIOBCYCCKUMU
LIEHHOCTSIMU U HcaTaMH
rpakJJaHCKOTO OOIIECTBA;
TOTOBHOCTB M CITOCOOHOCTE K
CaMOCTOSITEILHOM, TBOPYECKON U
OTBETCTBEHHOM JICITCILHOCTH,

MP 01. YMeHHE CaMOCTOSTEILHO
ONPENENATh 1ENU AeATEIbHOCTU U
COCTaBJIATH IJIaHBI I€SITEIbHOCTH;
CaMOCTOSITENILHO OCYILIECTBIISTD,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIBHOCTD;
HACHOJIL30BATh BCE BO3MOKHEBIC
pecypehl sl TOCTUKEHU S
OCTaBJIEHHBIX IeJIel U
peanu3anuu MmiaHoB
JIEATEIIBHOCTH; BBIOUPATH
YCIIEUHBIE CTPATETUH B
Pa3IMYHBIX CUTYALIUSIX;

JIP 09. 'oToBHOCTB 1
CrocoOHOCTh K 00pa30BaHUIoO, B
TOM YHCJIE CaMOOOPa30BaHUIO, HA
MPOTSKEHU U BCEH JKU3HU;
CO3HATEIIPHOC OTHOIICHUE K
HETPEPHIBHOMY 00Pa30BAHUIO KaK
YCJIOBUIO YCITEIIHOMN
npodecCHOHATBLHON 1
OOILECTBEHHOMU JIESITEILHOCTH;

MP 03. Bnanenne HaBBIKAMHA
MO3HaBaTEIbHOM, yU4eOHO-
HCCIIEIOBATENBCKON U IMTPOEKTHON
JIESITEIIbHOCTH, HaBbIKAMH
paspelieHus mpooiem;
CIIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSATEIILHOMY TTOUCKY
METOJIOB PEILICHU S TPAKTUUYECKUX
3aJa4, TPUMEHEHUIO PA3IMYHBIX
METO/IOB IMO3HAHHS,
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JIP 13. Oco3HaHHBbI# BEIOOD
Oymymer npodeccun u
BO3MOKHOCTEH peaan3ainnu
COOCTBEHHBIX KU3HEHHBIX
[JIAHOB; OTHOIIIEHUE K
npodeccuoHaTbHON
JEATEIbHOCTH KAK BO3MOKHOCTH
y4acTHsI B PCIICHUH JINYHBIX,
OOIIIECTBEHHBIX,
rOCY/IapCTBEHHBIX,
oOIIeHaMOHATBHBIX MTPOOIIEM

MP 04. I'oTOBHOCTE 1
CIIOCOOHOCTH K CAMOCTOSATEIIEHOM
HHGPOPMAITMOHHOITO3HABATEIBHOM
JIeITCILHOCTH, BIAJCHUC
HaBBIKAMH TTOTYYCHHUS
HeoOXouMon nHGOPMAITUH U3
CJI0Bapey pa3HbIX TUIIOB, YMEHHUE
OPHUEHTUPOBATHCS B PA3IUYHBIX
MCTOYHUKAX MH(OpMALIHH,
KPUTHUUYECKU OLICHUBATH U
HHTEPIPETUPOBATH UH(OPMAIIHIO,
MOJIy4aeMyl0 U3 Pa3uYHbIX
HCTOYHHKOB;

MP 05. YMeHue ucnonb3oBaTh
cpeacTBa MH(QOPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTU I
(manee - UKT) B pemennn
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHU3aIMOHHBIX 337124 C
coOmoieHreM TpeOoBaHU
SPTOHOMUKHU, TEXHUKI
0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus1, IPaBOBBIX U
ATUYECKUX HOPM, HOPM
WHPOPMAITMOHHOU 0€30ITaCHOCTH;

MP 07. YMeHnue caMOCTOITENLHO
OIICHUBATH U IPUHUMATh
pEIICHUSI, OTPEEISIONTC
CTpAaTETUIO MOBEICHUSI, C YUIETOM
TPaXIaHCKUX U HPABCTBCHHBIX
IICHHOCTEH

MP 09. Bnanenne HaBbIKAMHA
MO3HABATEIbHOU perekcHu Kak
OCO3HAHUSI COBEPIIAEMBIX

e CTBUH U MBICIIMTEIBLHBIX
MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHHU, TPaHUI] CBOETO
3HAHUSA U HE3HAHU S, HOBBIX
MO3HaBaTEIbHBIX 33/1a4 U CPEJCTB
AX JOCTHKEHHSA
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OK 4. O¢ddexruBHO

B3aMMOJENCTBOBATh U
paboTaTh B KOJIJICKTHBE.

OK 5. OcymecTBasTh
YCTHYIO M ITUCBMEHHYIO
KOMMYHUKALIMIO HA
TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit deaeparuu ¢
y4eTOM OCOOCHHOCTEH
COIIMATILHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 06. TonepaHTHOE CO3HAHUE U
[IOBEJICHUE B TIOJIUKYJIBTYPHOM
MHpE, TOTOBHOCTb U CIIOCOOHOCTh
BECTHU JIUAJIOT C IPYTUMHU
JIIOJIbMH, IOCTUTATh B HEM
B3aMMOIIOHMMAHUS], HAXOJUTh
o0Ime ey U COTPYAHUYATD IS
HUX JOCTHIKEHUS, CIIOCOOHOCTD
MPOTUBOCTOSTH UJICOJIOTUH
JKCTPEMHU3Ma, HAllMOHAIM3MA,
KceHO(oONH, TUCKPUMHUHALINH TI0
COLIMAJIBHBIM, PEITUTUO3HBIM,
pPacoBbIM, HAallOHAJIbHBIM
MpU3HAKaM U IpYTUM
HEraTUBHBIM COLIUAIbHBIM
SABIICHUSIM;

MP 02. YMenue npoJyKTUBHO
00IIATECS ¥ B3aUMOJICHICTBOBATH
B IIPOIIECCE COBMECTHOM
JIeSITEIbHOCTH, YYUTHIBATh
MO3UIUH JPYTUX YIaCTHUKOB
JeSTebHOCTH, Y(HEKTUBHO
pa3pemaTh KOH(IUKTHI;

JIP 07. HaBbIKM COTpYIHMYECTBA
CO CBEPCTHUKAMH, IETbMHU
MJIaJIIETO BO3PACTa, B3POCIBIMU
B 00pazoBaTENbHOM,
OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCJIEI0BATEINBCKOM, IPOCKTHON U
JpYI'UX BUJAX AESTEIbHOCTH.

MP 05. YMeHue ucnonb3oBaTh
cpeacTBa MH(QOPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTU I
(manee - UKT) B pemenun
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHHU3aIMOHHBIX 33/1a4 C
cobmroieHreM TpeOoBaHMI
SPrOHOMUKHU, TEXHUKI
0e30IMacCHOCTH, TUTHEHEI,
pecypcocOepeReHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM
nHOOPMAITMOHHON 6€30aCHOCTH;

MP 08. BnageHue A3bIKOBLIMU
CpeICTBaMH - YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3PCHUS, UCIIOIB30BATh
aJICKBaTHBIE SI3bIKOBBIE CPE/ICTBA.
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IIpunoskenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) ¢
oOpa3zoBaTteabHbIMH pe3yiabTatamu @T'OC CIIO
(mpodeccrnonambHO-OpUEHTUPOBAHHAS B3aUMOCBS3b 00111e00pa30BaTEILHOTO
MpeaIMeTa CO CIENUAIbHOCTHIO)

HanmeHnoBaHue HaumeHoBaHue HanmeHnoBanue HanmeHoBaHnmne
o0menpodeccnoHaibH | NpodeccuoHATIBLHBIX npeaMe THBIX pa3neJioB/TeM u padoydeit
bIX JUCIHHUILINH € monyJaei (MIK) ¢ pe3y1bTaToB NporpamMme 10 npeaMeTry
o0pa3oBaTe/IbHBIMHU o0pa3zoBaTe/IbHbIMHU ®IocC COO,
pe3yJibTaTaMHu, pe3yJbTaTaMu, UM e I0IIIX
HMe UM HU HMe MU B3aHMOCBSI3b €
B3aMMOCBSA3b C B3aMMOCBSI3b C OP ®T'OC CI1O0
npeaMeTHbiMu OP npeaMmeTHbIMu OP
OI1.01. Pucynok IIM 01. TBopueckas u I1P6 06. Paznen 1. [loBTopenue Kypca
WCIIOJIHUTENbCKAS Bnanenue MaTeMaTUKH OCHOBHOM HIKOJIBI
YMers: JESATEIIBHOCTD OCHOBHBIMHU Tema 1.2. IlpouenTHsble
- IPUMCHATH MJIK.01.01. MOHATHSAMH O BBIYMCIICHUS B
TCOPETUYCCKUE 3HAHUAB | XyI0KECTBEHHOE NJIOCKHUX U npodecCHOHANBHBIX 3a1a4ax
IPAKTHYECKON IIPOCKTUPOBAHUE npocTpancTBeHH | Paznen 2. Ipsmble u
npodeccuoHaTbHON W3 IEKOPATUBHO- | BIX TJIOCKOCTH B TIPOCTPAHCTRBE.
JIeSITENIbHOCTH MPUKIATHOTO U reoMeTpuieckuX | KoopanHaThl 1 BEKTOPHI B
- OCYLIECTBJIATH IIPOLIECC | HAPOTHOTO UCKYCCTBA ¢urypax, ux MPOCTPAHCTRBE.
HU3Yy4CHUS U YMmers: OCHOBHBIX Tema 2.1. OCHOBHBIE TOHATHUSA
npodeccroHanbHOro - IPUMEHSTH OCHOBHBIE | CBOMCTBAX; crepeoMeTpuu. Pacnonoxenne
M300paKeHUS HATYPBHI, KOMIIO3UIIMOHHBIE cOpPMUPOBAHHOC | TPSIMBIX U TIIOCKOCTEH.
€€ XyJ0’)KECTBEHHOU 3aKOHBI U TIOHSATHS TIPH | Th YMEHMS Tema 2.4. TlepneHAUKYIAp U
MHTEPIpETalnu MIPOCKTUPOBAHUU U pacrno3HaBaThb HakloHHas. TeopeMa o Tpex
CpelICTBaMH PUCYHKA. WCIIOTHEHU U U3AETUN TE€OMETPUYECKHE | MEPIEHIUKYIApax
JIEKOPATUBHO- durypsl Ha Tema 2.5. KoopauHatsl u
3HaTh: MPUKIIATHOTO yepTexax, BEKTOPHI B IPOCTPAHCTBE.
- OCHOBBI HCKYCCTBA; MOJIETISIX U B Paznen 3. MHOTOTpaHHUKH |
n300pa3uTeIbHOM - pa3pabaThIBaTh peanbHOM MHpE; | Tesa BpAILECHUS.
rpaMoThl, METOJIbI U ABTOPCKHE KOMITO3UI[MH | IIPUMEHEHHUE Tema 3.2. llunuHp, KOHYC,
CIIOCOOBI TPaUYECKOIO | HA OCHOBE TPAIUIIMIA U | M3Y4EHHBIX map M UX CEYCHUS
Y IJIaCTUYECKOTO COBPEMEHHBIX CBOICTB Tema 3.3. Ilpumepsnt
U300paKCHUS TpeOoBaHU TeOMETPUYECKUX | CUMMETpHUid B Ipodeccuu.
TEOMETPUUYECKHUX TElI, JIEKOpaTHBHO- ¢uryp u dopmyn | Pasnen 5. [IpousBonnas u
MIPUPOHBIX OOBEKTOB, | MPUKIAJHOIO IS PEIeH U nepBooOpasHas GyHKIKH
nei3axa, 4eJIOBEKa; reomerpuyeckux | Tema 5.3 MOHOTOHHOCTB
3a]1a4 1 33734 C ¢ynkuuu. Touku skcTpemyma.
OII 03. ITepciekTuBa MPAKTUYECKUM Paznen 6. CteneHu u KOpHU.
COZIEPKAHUEM. CrenenHasi, moka3aTelibHast U

YMmers:
- oTOOpaXKaTh

OKpYKaloIMe MpeIMeThI,
UHTEPhEPHI U DKCTEPHEPHI;

3HaTh:
- 3aKOHBI JHUHEHHOH

PII6 12 Ymenue
BBIYUCIIATH
TeOMETPUUYCCKHE
BEJIIMYHMHBI
(nmuHa, yrom,
IUIOIIAAEL, 00BEM,

norapudmuyueckass QyHKIUH.

Tema 6.7. Jlorapudgmsr B
MPUPOJE U TEXHUKE.

Paznen 7. DnemMeHTHI TEOpUU
BEPOSITHOCTEN U
MaTEeMaTHUE€CKOM CTaTUCTHUKH.
Tema 7.1. CoObITHE,
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NIEPCIICKTHUBHBI,
- OCHOBHBIC ME€TObI
IPOCTPAHCTBEHHOTO
MOCTPOCHUS Ha
MJIOCKOCTH;

OIL10. UnnuButyansHas
HpeANPUHUMATEIbCKAS
JESITENILHOCTD

VYMeTh:
-IIPOBOAUTH
HCCIe0BaHNE PhIHKA

3HaTh:
- OCHOBHBIE (DOHIBI
npe AIpUsTUS

HCKYCCTBA;

3HaTh:

- 0COOCHHOCTH
rpadu4ecKuXx,
JKHBOIIUCHBIX,
ILUIACTUYCCKUX
peneHni mpu
HM3TOTOBJIEHUH U3ACTUMN
JIEKOPAaTUBHO-
MIPUKIATHOTO
HCKYCCTBA;

IJI0LAAb
IIOBEPXHOCTH),
U CIOJIB3YSI
H3y4ECHHBIE

bopMyIbl U
METOJIBI

PTI6 14 Ymenue
BBIOUPATH

MOAX0 AU
M3y4ECHHBIN
METOA JUIs
pelieHus 3a1a4u,
pacro3HaBaTh
MaTeMaTU4yeCcKue
(hakThl U
MaTeMaTHUYeCKue
MOJIENN B
MPUPOJHBIX U
0OIIeCTBEHHBIX
SIBJICHUSX, B
HCKYCCTBE;
YMEHHE
MPUBOAUTH
MIpUMEPHI
MaTeMaTU4eCKUX
OTKPBITUH
pOCCHUIICKON U
MHPOBOH
MaTeMaTU4eCKOM

HayKu

BEPOATHOCTbH COOBITHSL.
CrnoxeHue 1 yMHOXKEHUE
BEPOSITHOCTEH
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