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1. MOACHUTEJIbBHASA 3AIINCKA

[Iporpamma nucuurinHel «MaTeMaTuka» pa3paboTaHa Ha OCHOBE:

- (enepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHEro
ob1ero oopazoBanus (naiee — DI'OC COO);

- NIPUMEPHOM OCHOBHOM 00pa30BATENBbHON MPOrpaMMbl CPEIHEr0 OOIIEro
obpazosanus (nanee — [IOOIT COO);

- (enepambHOTO TOCYAapCTBEHHOTO 00pPa30BATENBHOTO CTAaHIApTa CPEIHEro
npodeccuonanbHoro oopazoanus (gaee — GI'OC CIIO) 54.02.02 JlexkopaTuBHO-
MPUKJIAJHOE UCKYCCTBO U HApOHBIE MPOMBICIHI (ITO BUIAM);

- TpuUMepHOW pabodeil mporpaMmbl  00IIE0Opa30BaTEIbHOM  yueOHOMU
TUCIUIUINHBL  «MareMatukay 10 TyMaHUTapHOMy mpoduiato oOydenus (ais
npodeccruoHanbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUN );

- yueOHOro miaHa 1o creuuanbHocT 54.02.02 JlekopaTUBHO-TIPUKIAIHOE
MCKYCCTBO U HapOJHBIC MPOMBICIHI (IO BUAAM);

- paboueldi mporpaMMbl BOCHUTaHWUsI 1O  coenuaibHocTH  54.02.02
JlekopaTUBHO-MIPUKIIATHOE UCKYCCTBO U HAPOIHBIE MPOMBICIHI (110 BUAAM);

[Iporpamma aucuumiuasl «MartemaTuka» pa3paboTaHa B COOTBETCTBUU C
Konmnenuueir mnpenojgaBaHusi 0011e00pa3oBaTeIbHbIX JUCHMIUIMH C  YYE€TOM
npodeccoHanbHON HANpPaBJICHHOCTH MPOTPaMM CpelHero MnpogecCuOHAIbHOTO
o0pa3oBaHusl, peau3yeMbIX Ha 6a3e OCHOBHOTO 00111er0 00pa30BaHus, YTBEPKIACHHON
pacnopspkeHueM  MuHnctepctBa npocBenieHuss  Poccuiickon  ®Depepauun 0T
30.04.2021 Ne P-98, Ha ocHoBaHuMM mnucbMa JlemapTaMeHTa TOCYJIapCTBEHHOM
NOJIMTUKKM B cepe  cpemHero  MpodecCHOHAIBHOTO  oOpa3oBaHUs U
npodeccuoHanbHOr0  o0ydeHHus MwuHHCTEepCcTBa  IpOcBeleHus  Poccuiickoit
®epnepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMN METOAUK MPETIOJaBaAHUS».

Conepxanue paboueid mporpaMMbl TUCHUILUIMHBI «MaremaTrka» pazpadoTaHo
Ha OCHOBE:

- CUHXpOHU3auu oopazoBaresbHbIX pe3ynbTaToB @I'OC COO (JIUYHOCTHBIX,
npeaMeTHbix, MertanpeameTHbix) U @I'OC CIIO (OK) ¢ yuyerom mnpoduiabHOM
HaIPaBJICHHOCTH CHEIUAIbHOCTH;

- UHTETrPalNK U TPEEMCTBEHHOCTH COJIEPAKAHUS TUCHUILUINHBI «MaTeMaTuka» u
coJiepKaHusl yueOHbBIX TUCIUILINH, podeccruoHanbubix Moaynei ®I'OC CIIO.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucrummaa «Martematrukay wu3ydaercs B 0011e00pa3oBaTeIbHOM — ITMKIIE
0o0pa3oBaTeIbHON MPOTPAMMBbI CPEIHETO MPOPECcCUOHATIBHOTO 00pa3oBaHus (fanee —
OIl CIIO) nmo cnemumansHocTH 54.02.02 JlekopaTUBHO-TIPUKIAHOE HCKYCCTBO H
HapOJIHbIE TMPOMBICIHI (IO BHJAaM) Ha 0a3e OCHOBHOTO OOIIETro 0Opa3oBaHUS C
MOJIyYeHUEM CPETHETO 00IIero 00pa3oBaHusI.



Ha w3yyenne nmucuumimael «Martematuka» 1o cneruaibHocTu 54.02.02
JlekopaTUBHO-TIPUKIIATHOE UCKYCCTBO M HAPOHBIE TPOMBICIIBI (110 BUAAM) OTBOJUTCS
232 byaca B COOTBETCTBUHU C YYEOHBIM IUIAHOM IO CHEIHAIHHOCTH
54.02.02 JlexopaTUBHO-TIPUKJIATHOE UCKYCCTBO M HAPOIHBIC TTPOMBICIIHI (110 BHUAM).

B nporpamme TeopeTuueckue CBEIEHUS JIOMOJHSAIOTCS MPAKTUYECKUMHU
3aHATUAMU B COOTBETCTBMM C Y4e€OHBIM IUTaHOM 10 crenuaibHoctd 54.02.02
JlexopaTUBHO-TIPUKIIAIHOE UCKYCCTBO M HAPOHBIE TPOMBICIBI (IIO BUIaM).

[Iporpamma cOIEpKUT TEMATUYECKUH IUIAH, OTPAKAIOIIUN KOJIUYECTBO YaCOB,
BBIJICJIIEMOE HA U3YUYCHHUE Pa3/IesIOB U TEM B paMKax JUCHMIUIUHBI «MaTeMaTukay.

KoHTponb kayecTBa OCBOEHHUS AUCHUILUIMHBI «MaTeMaTtruka) MNpOBOAUTCS B
poliecce TEKYIIEro KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTalluH.

Texyiuit KOHTPOJIb IPOBOJAUTCS B Mpeesiax Y4eOHOrO BPEMEHH, OTBEACHHOTO
Ha TPEAMET, KaK TPAJAUIMOHHBIMHU, TaK ¥ WHHOBAIIMOHHBIMH METOJIaMH, BKJIIOUas
KOMIIBIOTEPHOE TECTUPOBAHUE. Pe3ybTaThl KOHTPOJIA YUUTHIBAIOTCS IPU MOABEACHUN
UTOTOB TI0 TIPEIMETY.

[IpoMexyTouHas aTTecTanus MPOBOAWTCS B (opme HSK3aMeHa MO HTOTaM
M3YYEHHUS MIpEeIMETA.

5.3. Heau u3agauu TUCHUATIIMHBI
Peanuzanus nporpammel nuciuiuinabl «Matematuka» B cTpykrype OIl CITO
HaIlpaBJICHA HA IOCTUKEHHE 1IEJIH MO:

- ocBoeHHUI0 obOpazoBarenbHbIX pe3ynabTaToB GI'OC COO: muunoctHbIe (JIP),
metanpenmetasie (MP), nmpeamernsie 6a3oBoro yposas (ITP6);

- TOJATOTOBKE OOYy4YaIIMUXCA K OCBOCHHIO OOMMX U NpodhecCHOHATBHBIX
komrerenuuit (ganee — OK, I1K) B coorBercTBUM ¢ ®I'OC CIIO no cneuuanibHOCTH
54.02.02 JlexkopaTUBHO-TIPUKIIATHOE UCKYCCTBO M HAPOIHBIE MPOMBICIHI (TIO BUIAM).

B cootBerctBun ¢ IIOOIT COO conepxaHue mporpamMMmbl HaIlpaBIEHO Ha
JOCTH)KEHUE CIEAYIOIINX 3a]1ay:

- IPEJOCTABIISATH KaXXAOMY 00ydaronieMycsi BO3MOXHOCTh JOCTUKEHUSI YPOBHS
MaTeMaTHYCCKUX 3HAHWUM, HEOOXOIWMOIro i JajdbHEWIIeH YCHENTHON >KU3HH B
OOIIIECTBE;

- o0ecreunBaTh HEOOXOUMOE CTPAHE YHCIIO BBHIITYCKHUKOB, MaTEMaTHYECKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA HJIsi MPOJIOJDKEHUSI OO0pa30BaHWS B Pa3IMYHBIX
HalpaBJICHUSX © JUIS TPAKTUYECKON JIESITENbHOCTH, BKJIOYas MPETOIaBaHKE
MaTE€MaTUKH, MaTeMaTUYEeCKUE HCCIeoBaHus, paboTy B cdepe MHPOPMALIMOHHBIX
TEXHOJIOTUH U JIp.;

- B HEOOXOJIMMOCTHM MPEIyCMOTPETh MOJArOTOBKY OOydalolHuxXci B
COOTBETCTBUM C MX 3alpOCaMHU K YPOBHIO MOJTOTOBKH B c(epe MareMaTuyecKoro
o0pazoBaHus;

- OCBOCHHE€ 3HAHUW, COCTaBIAIONIMX OCHOBY HAyYHBIX MPEACTABICHHUN 00
uH(pOpMaINK; - OBJIaJICHUE HAaBbIKaMU PabOThI C Pa3IMYHBIMU BUJAMU UHPOPMALIMU
Mpyu  TIOMOIIM  KOMIIBIOTEpA ®  JPYTUX  CPEACTB  HH(POPMAIMOHHBIX U
KOMMYHUKaIMOHHBIX TexHonorud (UKT);



- TpUOOpPETEHUE TEOPETUUYECKUX U MPAKTUYECKUX HABBIKOB pabOThl C
NEPCOHATLHBIM KOMIIBIOTEPOM M MaKeTaMU MPUKIAIHBIX IPOrPAMM.

B mpormecce ocBoeHuss aucuMIUIMHBL «MaTtematuka» |y oOydYarommxcs
1eJICHANIPABICHHO (JOPMUPYIOTCS YHUBEpCaIbHbIC yueOHbIe AciicTBUA (nanee — Y'Y [1),
BKJIIOYas (hOPMHUPOBAHHME KOMIIETEHIIMH B 00JAcCTH y4eOHO- MCCIIEIOBATEIhCKONW U
MPOEKTHON  JIeATENbHOCTH, KOTOpble B  CBOIO  ouepenb  00ecrnedynBaroT
MPEEeMCTBEHHOCTH popmupoBanus oommx komrnerenuud @I'OC CIIO.

dopMupoBaHue YV I OPUEHTHUPOBAHO Ha npodeccroHanbHOe
camoonpe/eneHne o0yJaroluxcs, pa3BUTUE 0a30BBIX YNPABICHUYECKUX YMEHUH IO
IJIAHUPOBAHUIO U TPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATBEHOTO Oy ayIIEro.

5.3. O6masi XapaKkTepucTHKA JUCITUTITHHBI

JucuuminHa «MaTtemaTrukay u3ydaercs Ha 0a30BOM YpOBHE.

JucuuminHa «MatemaTukay HMEET MEXIUCHUIUIMHAPHYIO CBSI3b C MpeIMeTaMu
00111€00pa30BaTeIbHOTO W JAUCHUIUIMHAMH  OOIIenpo(eCcCHOHAIBHOTO  IIMKJIA
«Xumusn», «buonorusy», «®duszukan, «Pucynok», «llepcrnexruBa», « MnauBuayanbHas
MpEANPUHUMATEIIbCKAST  JICATEIIBHOCThY, a Takke MPOodeCCUOHAIBHBIM MOIYJIEM
(manee — I[IM) IIM 01. TBopyeckas ¥ HCHOJHHUTENIbCKAs AesiTeabHOCTh, MJIK
01.01. XynokecTBEHHOE MNPOEKTUPOBAHUSA M3JEIUNA JEKOPATUBHO-TIPUKIAJTHOTO U
HapOJHOTO UCKYCCTBA.

ConepxaHve AUCUUIUIMHBI HANpaBJIE€HO HA JOCTH)KEHUE JIMYHOCTHBIX,
METaNpeIMETHBIX M MPEIMETHBIX PEe3yJbTaTOB OOYUYEHHUs, PEriaMeHTUPOBAHHBIX
dI'ocC COO.

B mpodunbHyt0 COCTaBISIONIYI0 MO TPEAMETY BXOIUT MNpodecCHOHATBHO
OpUEHTHUPOBAHHOE COZEpKaHKUE, HEOOX0AUMOE sl (POPMUPOBAHUS Y OOyUAIOIIMXCA
001mux 1 NpodeccuoHaTbLHBIX KOMITIETECHITUH.

B mensx mnoarotoBku oOydaromuxcs K o Oyaymied mpodeccuoHalbHOU
NESTeIPHOCTH MPU WM3YyYEHUHU MUCHMIUIMHBI «MaremaTuka» o0co0oe BHUMaHHE
ylensercsa 00ecrieueHre BO3MOXKHOCTH HCTOJB30BaHHUS MAaTEMaTHYECKUX 3HAHUU U
YMEHHII B T[IOBCEIHEBHOM MKU3HM M BO3MOXKHOCTU YCICIIHOTO MPOJOJIKEHUS
o0pa3oBaHMsI TIO CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPHUKJIAJHBIM HCIIOIb30BAHUEM
MareMatuku. B mporpamme no aucuuiuivHe «Maremartnka», pealin3yeMou Ipu
MOJATOTOBKE OOYYaIOIMUXCSA 1O CIEIMHAIBHOCTH, MPO(PMIBHO- OPUESHTUPOBAHHOE
COJIepKaHNE HAXOJIUT OTPAXKEHUE B TEMaxX:

Tewma 1.2. [IpotieHTHBIE BBIUUCTEHUS B TPOGECCUOHATBHBIX 3a/1a4axX

Tema 2.1. OcHOBHbIE TOHATUSA CTepeoMeTpuU. PacmosiokeHue MNpsSMBIX U
IJIOCKOCTEM.

Tewma 2.4. [lepnenaukynsip U HakJIOHHAs. Teopema o0 Tpex MepHeHIuKyIsIpax

Tewma 2.5. KoopauHaThl 1 BEKTOPBI B TPOCTPAHCTBE.
Tewma 3.2. [lunmHIp, KOHYC, IIAp U UX CEYEHUS
Tewma 3.3. [lpumepsr cummeTpuii B mpodeccum.



Tema 5.3 MoHOTOHHOCTh DYHKIIUU. TOYKU IKCTpEMyMa.

Tewma 6.7. Jlorapudmsl B IpUPOIE U TEXHUKE.

Tema 7.1. CoObiTHE, BepoATHOCTH COOBITHS. CJIOXKEHHE W YMHOXKEHHE
BEPOSTHOCTEM.

1.4. IInanupyemble pe3yJbTaThl 0CBOEHHUS TUCHHUILINHBI

B pamkax mporpamMMbl AUCHUIUIMHBI «MartemaTuka»  00y4YaromUMHUCS
OCBaMBAIOTCS JIMYHOCTHBIC, METANPEIMETHBIE W TPEAMETHBIC pe3yJbTaThl B
cootBeTcTBUM ¢ TpeboBarmsmMu PI'OC cpemnero o6mero 00pa3oBaHus: TUIYHOCTHEIC
(JIP), metanipeametHeie (MP), mpeameTHbie aiis 6a3oBoro ypoBHs uzyuenus (I1P0):

Koani
pe3yabtaToB | [LiaHupyemblie pe3yJbTaTbl 0CBOCHHS TUCHUIIMHBI BRIKYAKT

JInunoctHble pe3yabTarsl (JIP)

JIPOS CdopMUpOBaHHOCTL OCHOB CaMOpPa3BUTHSI M CAMOBOCIUTAHUS B
COOTBETCTBHM C OOILIEYEIIOBEYECKUMH LIEHHOCTSMU W HAeallaMU
IFPAKJAHCKOrO  OOIEeCTBa; TOTOBHOCTh M CIIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHOU AEATEIbHOCTH

JIP 06 TosnepaHTHOE CO3HAHHWE W NOBEIACHHUE B IOJMKYJIBTYPHOM MHpE,
TOTOBHOCTh M CIOCOOHOCTH BECTH JHAJOr C JAPYTUMH JIOAbMH,
JNOCTUraTh B HEM B3aMMOINOHHUMAHMS, HAaXOJIUTh OOIIME LEIH U
COTPYIHHMYATH JUISl UX JOCTHXKEHHS, CIIOCOOHOCTh MPOTHUBOCTOSTH
WJICOJTOTUH KCTPEMU3MA, HaIlMOHAJIN3MA, KceHohoouw,
JUCKPUMUHALIMA 110  COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM NPHU3HAKAM U JIPYTUM HETAaTHBHBIM COLIMAJIBHBIM
SBJICHUSIM

JIP 07 HaBplkn coTpynHHYECTBA CO CBEPCTHUKAMU, INETBMH MIIAJIILIETO
BO3pacTa, B3pOCIbIMU B 00pa30BaTEIbHOM, OOIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEIOBATENbCKON, MPOEKTHOW | JIPYTHX

BHJIaX JIEATEIBHOCTH

JIP 08 HpaBcTBeHHOE CO3HAHME M TIOBEJICHHE HAa OCHOBE YCBOEHHS
00I1IeU€eI0BEUECKUX [ICHHOCTEHN
JIP 09 ['0OTOBHOCTL M CINOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE

caM000pa30BaHnI0, Ha TMPOTSHKCHUHM BCEW KU3HU; CO3HATEIHHOE
OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
ycrnenrHou npodeccuoHaabHOM U 001IEeCTBEHHOM JIeITeIbHOCTH

JIP 10 DCTEeTUYEeCKOe OTHOILIEHHWE K MHUpPY, BKJIIOYas 3CTETHKY ObITa,
HAyYHOTO M TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOILIEHUH




JIP 13

Oco3HaHHBIM BBIOOp Oyaymiedl mnpodeccun M BO3MOXKHOCTEH
peanu3an COOCTBCHHBIX >KM3HCHHBIX IUIAHOB; OTHOIICHHE K
po(heCCHOHANTLHOU NIeATETHHOCTH KaK BO3MOXKHOCTH YYacTHs B
perieHnn JIMYHBIX, OOIIECTBECHHBIX, rOCYIapCTBCHHBIX,
OOIEeHALIMOHAIBHBIX MPOOJIEM.

JIN4HOCTHBIE pe3yJibTaThl peaju3aunu
nporpammsbl Bocnutanuus (JIP I11B)

JIPTIB 4.1.

[TposiBasitonuit U IEMOHCTPUPYIOIIUKA YBa)XKEHHE K JIIOASIM TpyJa,
OCO3HAIOUINI HEHHOCTh COOCTBEHHOTO TpyJa

JIPTIB 4.2.

Crpemsiiiuiics K GOPMUPOBAHUIO B CETEBOH Cpee JMYHOCTHO U
po¢eCCHOHAIEHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEIa»

JIPTIB 7

Oco3Haomuii TPUOPUTETHYKD I[IEHHOCTh JIMYHOCTH YEJIOBEKA,;
YBaXKAIONIUH COOCTBEHHYIO M UY)KYIO YHUKAIBHOCTh B Pa3JIMUHBIX
CUTYalMsIX, BO BceX (JopMax U BUJAX JIEITEIbHOCTH.

JIPIIB 8.1

[IposiBasromui u JNEMOHCTPUPYIOLIUI YBAKECHUE K
MIPEACTABUTEISIM ~ PA3JIMYHBIX  ATHOKYJBTYPHBIX, COLIMAJIbHBIX,
KOH(ECCHOHAJIbHBIX U UHBIX IPYIIIL.

JIPTIB 8.2

ConpuyacTHBI K COXPAHEHUIO, MPEYMHOKEHUIO W TPaHCISALUN
KyJIbTYPHBIX TpagulMid W [EHHOCTEW MHOTOHAMOHAIBHOIO
POCCUICKOr0 roCyAapcTBa

MeTtanpeameTHbie pe3yabtarbl (MP)

MPO1

YMeHHe CcaMoCTOSITEILHO OonpeAciiATp HEJIru ACATCIbHOCTH U
COCTAaBJIATH IIAHBI ACATCIbHOCTHU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJHUPOBATbL U KOPPECKTUPOBATH ACATCIBbHOCTL, HCIIOJIb30BAaTh
BCC BO3MOKHBIC PCCYPCHI IJIsI AOCTUKCHUSA ITOCTABJIICHHBIX ueneﬁ nu
pealn3alru INIAHOB ACATCIbHOCTH, BBI6I/IpaTI) YCIICIOIHBIC CTPATCTHH
B PA3JIMYHBIX CUTYAIUAX

MP 02

YMeHue npolyKTUBHO 0OIIATHCS U B3aMMOJIEICTBOBATH B MpOIiecce
COBMECTHOM  JACATENBHOCTH,  YYUTBIBATh  IO3WLUU  APYTUX
YYaCTHHUKOB JIEATEIbHOCTH, 3(P(HEKTUBHO pa3peniaTb KOH(DIUKTHI

MP 03

Bnanenue HaBbIKaMHU TI03HABATEIHHOM, y4ueOHO-
UCCJICIOBATEILCKOW W TPOCKTHOH JIEATEIbHOCTH, HaBBIKAMHU
pazpeimieHuss  MpobsieM;  CIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOATEIILHOMY TIOMCKY METOJOB PEIICHHs] TMPaKTUYSCKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB IMO3HAHUS

MP 04

['0OTOBHOCTH M CIOCOOHOCTH K CAMOCTOSITEIbHON MH()OPMAIIMOHHO-
MTO3HABATEJIbHON JEATEIIbHOCTH, BIIAJICHUE HABBIKAMU IOJTYYCHMS
HE0OX0AMMOW HMH(OpPMALMK U3 CIIOBApEl pa3HBIX TUIIOB, YMEHHE
OPUEHTUPOBAThCS B  PA3IMYHBIX MCTOYHUKAX UH(pOpMaIIH,
KPUTHUYECKH OLIEHMBaTb U HWHTEPIPETUPOBATh HH(OPMALHIO,
ITOJIY4aE€MYIO U3 PAa3JIMYHBbIX UICTOYHUKOB

MP 05

YMeHue  ucnosb3oBaTh  cpeAcTBa  MHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHojoru (manee — WKT) B pemenun




KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPTaHW3allMOHHBIX 3a7ad C
COOJII0O/IeHneM TpeOOBaHUN SPTOHOMHUKH, TEXHUKH O€301acHOCTH,
THTHUEHBI, PECYPCOCOCPEKCHHSI, MPABOBBIX W JTUYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MTaCHOCTH

MP 07

YMeHHEe CaMOCTOSITEIBHO OOCHUBATL MW IIPUHHUMATL PCIICHUA,
OIIpCACIAIOINNUC CTPATCIHUIO ITOBCACHUA, C YUCTOM I'PAKIAHCKUX U
HPABCTBCHHBIX HGHHOCTGﬁ

MP 08

Bnaz[eHHe SA3BIKOBBIMU CPCACTBAMU — YMCHHUC SICHO, JIOTHYHO H
TOYHO H3JIaraTb CBOKO TOYKY 3pPCHHA, HCIIOJIb30BATH AACKBATHLIC
SA3BIKOBBIC CPCACTBA

MP 09

Bnanenue HaBpIKaMH MO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JECHCTBUH M MBICIMTEIBHBIX IIPOLIECCOB, MX
pe3yJIbTaTOB M OCHOBAHWM, TPAaHMI] CBOETO 3HAHWUSA W HE3HAHUA,
HOBBIX [IO3HABATEJIBHBIX 33]1a4 U CPEJICTB UX JTOCTHKECHUS

IIpeamerHsle pe3yabTarbl 0a30Bbli ypoBeHb (I1P0)

I1P6 01

ChopmupoBaHHOCTB NPEACTABICHUN O MaTeMaTHKE KaK YacTH
MHPOBOM KYJIBTYPbI I MECTE MATEMATUKNA B COBPEMEHHOMN
LIMBUJIM3ALNH, CITIOCO0AX ONMCAHUS SIBJIEHUI pEaIbHOTO MUPA Ha
MaTEMaTUYECKOM SI3bIKE

I1P6 02

CdopMupoBaHHOCTH TPEICTABICHUM O MATEMAaTUYECKUX MMOHATUIX
KaK BKHEUIINX MAaTEMAaTUUYECKUX MOJIEIISIX, O3BOJISIFOIINX
ONUCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U SIBIICHUS, TOHUMAHUE
BO3MOYKHOCTH aKCMOMATHUYECKOTO MTOCTPOCHHSI MATEMATHUYECKHUX
TEOpUH

I1P6 03

Biianenue meTogamMu J0Ka3aTENbCTB U allTOPUTMOB PEILICHHUS,
YMEHHE UX NPUMEHSTh, TPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B
X0JI€ peUIeHus 3a]1a4

[1P6 04

Brnaaenue ctaHaapTHBIMU IPUEMAaMU PELICHUS PALMOHAIIBHBIX U
VppalHOHAIBHBIX, IOKA3aTENIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, NX CUCTEM;
MCMOJIb30BaHNE T'OTOBBIX KOMITBIOTEPHBIX MTPOrpPaMM, B TOM YHUCIIE
JUJISI TIOWCKA My TH PELICHUS U WJUTIOCTPAIIMU PEUICHUS] YPABHEHUHN U
HEPABEHCTB

I1P6 05

CdopMupoBaHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUSIX,
UJEAIX U METOJIaX MaTEMaTUYECKOT0 aHAIIn3a

I1P6 06

BiiasieHrie OCHOBHBIMH MOHSITUSMHU O IIOCKHUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MX OCHOBHBIX
CBOMCTBaxX; CHOPMHUPOBAHHOCTh YMEHHSI PACIIO3HABATh
reoMeTpudeckue GUrypsl Ha YepTekax, MOJEISAX U B pealbHOM
MUpE; MPUMEHEHHE N3YUYEHHBIX CBOMCTB reOMETPUUECKUX QUTYP U
dbopmMyI 17151 pellieHrs: TeOMETPUYECKUX 3a1a4 U 3a71a4 C
MPAKTUYECKUM COACPKAHUEM

[1P6 07

CdopMupoBaHHOCTH TPEACTABICHUI O TTPOIIECCAX U SBICHUSX,




CIIyYalHBIX BEJIMYNH

MMEIOLIMX BEPOSITHOCTHBIN XapaAKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEATbHOM MHUPE, OCHOBHBIX ITOHATUAX
AJIIEMEHTAPHON TEOPUH BEPOSTHOCTEN; YMEHUU HAXOANUTh U
OLIEHMWBATh BEPOSTHOCTU HACTYIUICHUSI COOBITUH B TPOCTEHIINX
IIPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapaKTEPUCTHKU

I1P6 08

Bnanenue HaBbIKaMU HCIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX
IpOrpamM IpHU PEIICHUH 33124

B nmporecce ocBoeHHs]  TUCITUTUIMHBI
I[eJICHAINPABICHHO (POPMUPYIOTCS YHHMBEpCajdbHbIE YydeOHbIe ACHCTBHS, BKIOYas
dbopMHpoBaHrE KOMIETEHIINI 00yJaronuxcsi B 00J1acTi yueOHO-UCCIe0BATEIbCKOM

u HpOGKTHOﬁ ACATCIIBHOCTH,

KOTOPBIC

«MaremaTuka»

B

y oOydJaromuxcs

CBOIO oOuepellb 00eCleurnBaroT

MpeeMCTBEHHOCTh (hopmupoBanus oommx kommereHuund @I'OC CIIO.

y4eOHblIe AeiicTBUSA (popMUpOBaHUE
coOCTBEHHOI 00pa3oBaTeNbHOI CTpaTeruy,
CO3HaTelIbHOE (hOpMUpPOBaHHE
00pa3oBaTeNbHOTO 3aMpoca):

- BJIaJICHUE HaBbIKaMU MTO3HABATEJIbHOM,
y4e0HO-HCCIIeI0BaTEIbCKON U POEKTHOM
NesITeIbHOCTH, HaBBIKAMU Pa3pelIeHHs
npo0JieM; CrtocoOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0B
peleHsI MPaKTHYECKUX 33134,
MIPUMEHEHHIO Pa3IMYHBIX METOO0B
TIO3HAHWS,

- TOTOBHOCTb U CIIOCOOHOCTbH K
CaMOCTOSITEIIBHON

MH(POPMAIIOHHO-

MMO3HABATE/IHbHOMN ACATEIHLHOCTH,

BJIaJICHUE

HaBBIKAMH TIOJTYYECHUST HEOOXOTMMOM
nH(pOpMaIUY U3 CIOBApel pa3HbIX TUIIOB,
YMEHHE OPHEHTHPOBATHCS B PA3THUHBIX
MCTOYHUKAX UH(OPMAIMU, KPUTHUECKU
OILIEHUBATh U MHTEPIIPETUPOBATH
MH(OPMAIIHIO, TOTyIaeMyI0 U3 pa3IMYHbIX
HCTOYHUKOB;

-YMEHHE UCTIO0JIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
texnousoruit (nanee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U

Buabl yauBepcaabHbBIX Y4eOHBIX Konbl HaumenoBanue OK (B
nefcTBUi OK coorBeTcTBHH ¢ PI'OC CIIO
dIrocC Coo Mo CHemuaJbLHOCTH
54.02.02 lekopaTUBHO-NPUKJIATHOE
HCKYCCTBO U HAPOJHbIE POMBICJIbI
(mo Buaam)
IMo3naBaTe/ibHbIE YHHUBEPCATbHbIE OK 2 OK 2 Hcnonb30BaTh COBPEMEHHBIE

CpelcTBa MOKCKa, aHAnu3a 1
MHTEpIpeTanuy nHGopMaluu u
UH(GOPMaIMOHHBIE TEXHOIOTUH ISt
BBITIOJTHEHUS 33]71a4 MPo(dhecCUOHaATBHOM
NeATETbHOCTH




OpraHU3aIMOHHBIX 33724 C COOTI0ACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0C30IMaCHOCTH, TUTHCHBI,
pecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(GOPMAITHOHHON
0e30IacHOCTH;

-YMEHHE OTPE/ICIATh Ha3HAUCHUE U
(GYHKIIUH pa3ITUIHBIX COMMATEHBIX
WHCTUTYTOB,

-BJIaJICHUE HaBBIKAMU MT03HABATEIILHOM
pediekcuu Kak 0CO3HaHUS COBEPIITAECMBbIX
JIEWCTBUN U MBICIUTEIIBHBIX MTPOLECCOB, UX
pe3yIbTAaTOB M OCHOBAHHM, IPAHUI] CBOETO
3HAHUS ¥ He3HAHUSI, HOBBIX ITO3HABATEIHHBIX
3a/1a4 ¥ CPEJICTB UX JOCTHIKCHHUS.

PerynsaTuBHble yHHUBEpCalbHbE Y4eOHBIC
nercTBus (Lienenoyiaranye, IIaHUPOBAaHHUE,
PYKOBOJICTBO, KOHTpOJIb, KOppeKLus,
IIOCTPOEHHUE VHUBUYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH)

[TpunsTue cedst U APyrux JIoIeH:

- MPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX
Iroen npu aHanuse pe3ynbTaToOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPaBO M MPaBO JPYTUX
JIFOJICH Ha OIIUOKU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3ULIMU JIPYroro YeJ0BeKa;

- MOHUMATh u HCII0JIb30BaTh
MPEUMYILECTBA KOMaHIHOM 51
UHIUBUAYAJIbHON paboThI;

- MPUHUMATh eIn COBMECTHOM
JIEATEIIbHOCTH, OpraHU30BBIBATh u
KOOPJAMHHUPOBATh  JICUCTBUS 1O €€
JIOCTUKEHHIO: COCTABJIATH IUIAH JEHCTBUH,
pacnpenenarb pojii C Y4YE€TOM MHEHUU
YYaCTHUKOB  OOCYXJaTh  pe3yJbTaThbl
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH U BBITIOIHATH PadOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLLUECTBIISITH TO3UTUBHOE
CTpaTernyecKoe MOBEJICHUE B Pa3IMUHBIX
CUTyallMsiX, TPOSBISITH TBOPYECTBO U
BOOOpakeHne, ObITh HMHUITMATHBHBIM.

OK 4

OK 4. DddexTuBHO
B3aMMOJIENCTBOBATh U pabOTaTh B
KOJIJIEKTHBE U KOMaHJIE.

KoMMyHUKaTHBHBIC YHUBEPCATbHbBIE
yaeOHbIS JnercTBUsl  (KOJJIEKTHBHAS U
WHIUBUAYAIbHAS JIesITeIbHOCTh st
pemieHust  y4eOHBIX,  TIO3HABATEIIbHBIX,
HCCICA0BATCIIbCKHUX, IMPOCKTHBIX,
npodeccroHaNBHBIX 3a71a4)

- OCYIIECTBJISITh KOMMYHHUKAIIUH BO BCEX
chepax KHU3HU;

- pacro3HaBaTh HEBEpOAJIbHBIC CPEICTBA

OK 5.

OK 5. OcymiecTBiATh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢ yaeTom
0COOEHHOCTEH COIUAILHOTO U
KYJTbTYPHOT'O KOHTEKCTA.




o01ieHus, [IOHUMATh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, pacro3HaBaTh
MPEINOChIIKM KOH(IMKTHBIX CUTYaIllMd U
CMSIr4aTh KOH(IUKTHL;

- Pa3BEpHYTO U JIOTMUYHO M3Jararb CBOKO
TOYKY  3p€HHUs C  HCIOJIb30BAaHUEM
S3BIKOBBIX CPEICTB.

2. OFBEM JIUCHUTIIJIMHBI U BUJIbl YYEBHOM PABOTBHI

Bun yueOHo# padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaAMMBbI Y4e€0OHOT 0

232
npeaMera
OcHoOBHOE coepkaHue 188
BT. 4..
TEOPETUICCKOE 00yUeHUE 176
MPAKTUUYECKUE 3aHATHUS 12
IIpodeccuonabLHO OPUEHTUPOBAHHOE COAEPKAHUE 36
BT. U..
TeopeTHIecKoe 00yueHue 6
MPAKTUYECKUE 3aHATUS 30
Koncyabranus 2

IMpome:xkyTouHas aTrTecTamusi: (9k3amen)
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3. COAEP’ KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEIMETA
OVIIL.03. MATEMATHKA

HaumeHnoBanue Conep:xkanue y4eOHOro MmatepuaJjia u (popMbl Oo0bem Kon Kon Kox 1u4HOCTHBIX
pa3/iesioB U TeM OPraHu3alNU AeATeJLHOCTH 00yYar0LUXCS B o0pa3oBaTesIbHOIO | 00pa3oBaTeIbHO pe3yJabTaToB
yacax | pesyiabrara ®I'OC ro pe3yJjbTara NMPOrpamMmMbl
COO ®oI'ocC C1io BOCHUTAHUS/
Hanpasaenust
BOCIIUTATEIbHOM
padoThI
Pa3nes 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI 15
Tema 1.1. Conep:xxanue yueOHOro MmaTepuasa 4
Lenb u 3a1aun 1 | Yucia, yncjioBbie H OyKBEeHHbIE 4 I1P6 02, JIP 04, JIPTIB 4.1.
MAaTCMaTHKH IIpH BBIpAKEeHHSI. JIP 06, JIP 08, JIP TIB 4.2.
OCBOEHUU MP 01, MP 03, JIP TIB 7
CICHNAIIBHOCTH. ens u 3a7aun MaTEMaTUKH ITPU OCBOECHUH MP 04,MP 05, JIP TIB 8.1
Hucna u cnienuaabHOCTH. ba3oBbie 3HaHUs U MP 08 JIP IIB 8.2
PRHEIEH YMCHIDL [0 MateMamiKe B o IToznaBarensHoe — [TosH
po¢eCCUOHAIBPHON U B TIOBCETHEBHOM
eI TeNbHOCTH. JIeCTBUS Hal
MOJIOKUTEITFHBIMU U OTPHIIATEITHHBIMA
YHClIaMU, ¢ OOBIKHOBEHHBIMU U
JEeCSITUUHBIMU Ipo0simu. [leiicTBust co
CTeTeHSIMH, (DOPMYITBI COKPAIICHHOTO
YMHO>KEHHUSI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuasa 6
HponenTHbIe 1 | IIpoueHTHBbIE BLIYHCICHUS B 2 ITP6 06, ITP6 14, OK 2 JIP IIB 4.1.
BBIMHCIICHHA B Nnpo(ecCHOHAIBLHBIX 32a4aX. JIP 04, JIP 05, OK 4 JIP TIB 4.2.
npodeccHoHaTbHBIX JIP 08, JIP 13, 0K 5 JIP TIB 7
3aa4ax [IpocTeie 1 CIIOKHBIE TPOLIEHTHI. MP 05, MP 06, JIP TIB 8.1
[IporieHTHBIC BBIYUCIICHUS B MP 08 JIP TIB 8.2

po¢eCCUOHATBHBIX 3a/1a4ax
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Ilpogheccuonanvno-opuenmuposannoe 4 [TosnaBarensHoe — [To3H
cooeporcanue
IpakTuyeckue 3ansiTust Ne 1.
Brruncnenue npocThIX U CII0KHBIX IPOILIEHTOB B
npoeccuoHaNBHBIX 3a7auax.
Tema 1.3. Copaeprxanue yueOHOro Mmarepuaa 5
Pemrenne 3agau. 1 | F'eomeTpusi HA MJIOCKOCTH. 1 I1P6 03, ITP6 06, JIPIIB 4.1.
JIP 05, JIP 08 JIP TIB 4.2.
Beruucnenus u npeoOpa3oBaHusl. MP 04, MP 05, JIPTIB 7
VYpaBHEHUS 1 HEPABEHCTBA. MP 08, MP 09 JIP TIB 8.1
IpakTuyeckue 3anaTus Ne 2-3 4 JIP TIB 8.2
Pemennie reomeTpuyeckux 3a7ay Ha MIOCKOCTH. Iosnasatensioe — [TosH
Kontponbhas pabota.
Pazgen 2. [Ipsamble U nJ10cKocTH B NpocTpancTBe. KoopauHats! n 20
BEKTOPBI B IPOCTPAHCTBE.
Tema 2.1. Conep:xxanue yueOHOro MaTepuasa 8
OCHOBHBIC IOHSATHS 1 | BBeneHue B cTepeoMeTpHIO. 2 I1P6 09, ITP6 14, OK 2 JIPIIB 4.1.
CTEPCOMETPUH. JIP 05, JIP 07, OK 4 JIP TIB 4.2.
Pacnonoxenne B3aumHoOe pacrosnoxeHue npsmbIx U JIP 08, JIP 10, OK 5 JIPTIB 7
TIpAMBIX 1 IJIOCKOCTEH B IpocTpaHcTBe. OCHOBHBIE JIP 13, MP 01, JIP IIB 8.1
IUIOCKOCTEH. MOHATHUSA (TOYKA, MpAMasi, INIOCKOCTb, MP 02, MP 06 JIP TIB 8.2
pocTpaHcTBO). OCHOBHBIE aKCHOMBI Mosnapatensioe — MosH
crepeoMeTpuu. B3anMHoe pacnonoxeHue
MPSIMBIX (TIepeceKarouecs,
napasiesibHble, CKPEIIUBAIOLINECs) 1
IJTOCKOCTEH B MPOCTPAHCTBE. YTOI MEKITY
MPSIMBIMU B TIPOCTPAHCTBE.
[TepneHIUKYIISIPHOCTD MPSMBIX.
OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI.
IIpakTyeckue 3ansaTus Ne 4 4

Pemenue 3aa4 Ha IpUMEHEHUE aKCUOM
CTEPEOMETPUU U UX CIIECICTBUM.
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Ilpogheccuonanvno-opuenmuposannoe
cooeporcanue

IpakTuyeckue 3ansiTus Ne 5

Hcnionp30BaHue mapauiebHbIX,
NEPNCHAUKYJIAPHBIX U CKPCITHBAIOIIUXCA IMTPSAMBIX
B UCKYCCTBE.

Tema 2.2
[TapamnensHOCTH
MPSIMBIX, IPSIMOU U
ITIOCKOCTH,
IIOCKOCTEH

Conep:kanue y4eOHOT0 MaTepuasia

1 | HapaaneJbHOCTH NPAMON U MJIOCKOCTH,
iockocreil. Onpenenenne, NPU3HAKH U
cBoiicTBa. TeTpasap u napasienenumnen,
HX 3JIEMEHTHI U CBOICTBA.

[TapaniensHOCTh MPSMOM U MIOCKOCTH,
mwiockocteil. Onpenenenue, Npu3sHaKu U
cBoiicTBa. TeTpasip u napasienenumnen,
HX AJIEMEHTHI U cBocTBA. [locTpoeHue
OCHOBHBIX CEYCHHII.

IIpakTnyeckue 3ansaTusa Ne 6
Brruncnenue JUIMH, pacCTOSHUM, YTJI0B
TETpadpa U napajuieienunena

Ilpogpeccuonanvno-opuenmuposannoe
cooepircanue

IpakTuyeckue 3ansiTus Ne 7
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3a71a4

I1P6 09, ITP6 10,
JIP 04, JIP 05,
JIP 06, MP 01
MP 03, MP 07,
MP 08

OK 2
OK 4
OK 5

JIP I1B 4.1.
JIP I1B 4.2.
Tloznasarensuoe — [TozH

Tema 2.3.
[lepnienquKysip-
HOCTb NPSIMBIX,
npsIMON U
IIJIOCKOCTH,
IUIOCKOCTEM.

Conep:xanue yueOHOro MmaTepuasa

1 | HepneHAuKyJISPHOCTH NPAMOM H
IVIOCKOCTH, INIOCKOCTeH. Onpenesienue,
NPU3HAKH U CBOMCTBA.

[leprieHAMKYASIPHOCTH NPAMOUN 1
IIJIOCKOCTH, TUIOCKOcTel. OnpeneneHue,
MPU3HAKU U CBOWCTBA.

I1P6 09, ITP6 10,
JIP 05, JIP 09,
JIP 13, MP 03,
MP 04, MP 07,
MP 08

JIP I1B 4.1.
JIP I1B 4.2.
Tloznasarensuoe — [TosH
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IIpakTnyeckue 3aHaTHsA Ne 8
Pewenne 3ana4 Ha TeMy: «llepreHIUKyIpHOCTD
IPSAMBIX, IPSMOM U INIOCKOCTH, IUIOCKOCTEH»

Tema 2.4.
[lepnennukynsp u
HAKJIOHHAs.
Teopema o Tpex
MIEPICHIUKYIISIpax

Conep:kanue y4eOHOT0 MaTepuaa

1 | llepnenauKyJasip M1 HAKJIOHHAS.
Teopema o Tpex nepneHIuKYyJIsIpax.

[lepniennukynsip v HakJIOHHasA. Teopema o
TpeX NEepHEeHIUKYIIpax. YTOJ MEXIY
MPSIMON U TUIOCKOCTBIO. YTOJ MEXY
wiockocTsMu. [lepneHauKysipHbIe
IJIOCKOCTH. PaccTosiHMS B IPOCTPaHCTBE.

IIpakTuyeckue 3ansaTus Ne 9

Pemenue 3ama4 Ha HAXOXKJICHHUE YTIIA MEXKITY
IIPSAIMOM U INIOCKOCTBIO, HA IPUMEHEHUE TEOPEMBI
0 Tpex NEePHEHIUKYIIAIPaX.

Ilpogpeccuonanvno-opuenmuposannoe
cooepircanue

IIpakTnyeckue 3ansaTust Ne 10
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 337a4.

ITP6 09, ITP6 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

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIPIIB 8.1
JIP IIB 8.2
ITo3naBarenproe — ITo3H

Tema 2.5.
Koopaunatst u
BEKTOPHI B
MPOCTPAHCTBE

Conep:xanue yueOHOro MmaTepuasa

1 | JlekapToBbI KOOPAMHATHI H BEKTOPbI B
NPOCTPAHCTBeE.

HeKapTOBI)I KOOpAWHATBI U BEKTOPHI B
npoctpaHcTBe. CIOKEHUE U BHIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
CxaJsipHOE IPOU3BE/ICHNUE BEKTOPOB.

IIpakTnyeckue 3ansaTus Ne 11 - 12
Pemenne npocrenmux 3a1a4d B KOOpAUHATAX.
BrinosnHeHue AeicTBUN HaJl BEKTOPaMHU.
KontponbHas pabota

I1P6 13, I1P6 14,
JIP 05, JIP 07,
JIP 09, JIP 10,
MP 01, MP 02,
MP 04, MP 09

OK 2
OK 4
OK 5

JIP I1B 4.1.
JIP TIB 4.2.
Tloznasarensuoe — [TosH
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Ilpogheccuonanvno-opuenmuposannoe
cooeporcanue

IIpakTnyeckue 3ansaTusa Ne 13 - 14
Beruucnenue yrioB Mexay OpsSMbIMUA U
wiockocTsaMU. Onpesienenne pacCTOSHUSI MEXIY
TOYKaMU, UCHOJIb3Yys METO KOOPIUHAT.

Paznen 3. MHOrorpaHHHMKH ¥ TeJla BPallleHHUs].

26

Tema 3.1.
[Tpu3zma,
napajuiesienumne,
Ky0, TUpaMuIa u ux
CEYCHUSL.

Conep:xxanue yueOHOro MmaTepuasa

12

1 | HousaTue mHororpanHuka. Ilpusma.
MMupamuna. lapaanenenunen. Kyo.

[TonsitTue MmuOorOorpanHuka. [ Ipusma u
nupamuia (HaKJIOHHbIE, TIPSMBIE,
MIPABWJIbHBIE) U UX AJIIEMEHTHI.
[Tapannenenunen, ero cBoiicta. Ky0.
[Tnomaab MOBEPXHOCTH MHOTOTPAaHHHUKOB.
[Ipocreiime koMOuHAIMK
MHOTOTrpaHHHUKOB. [IpaBuibHbIE

MHOT'OI'paHHUKHU. O0BéM MHOT'OT'PaHHUKOB.

IpakTnyeckue 3ausaTus Ne 15 - 18
Beruucnenue 31eMeHTOB MPOCTPAHCTBEHHBIX
¢uryp (p€Opa, AMaroHayu, yrisl).

Pemenne 3a1a4 Ha MOCTPOCHNE CEUCHNI
MHOTOTPaHHHUKOB.

Brruncnenue miomaaei 00koBas v OJTHAs
MOBEPXHOCTh MHOTOI'PaHHHUKOB.
Brruncnenue 00EMa MHOTOTPaHHUKOB.

12

I1P6 10, PII6 11,
PI16 12, JIP 05,
JIP 07, JIP 08,
JIP 13, MP 02,
MP 05, MP 08

JIPTIB 4.1.
JIP I1B 4.2.
Tloznasarensruoe — [TozH

Tema 3.2.
unusap, KoHYC,
1iap U UX CEUCHUs

Conep:kaHue y4eGHOT0 MaTepuaJsia

10

1 | Tesa Bpamenusi: UMJIMHAP, KOHYC, LIAP,
cepa.

Tena Bpamienus: TUIMHAP, KOHYC, 1ap U

PI16 10, PII6 11,
PI16 12, JIP 05,
JIP 08, JIP 09,

MP 06, MP 05,

OK 2
OK 4
OK 5

JIP IIB 4.1.
JIP IIB 4.2.
JIPTIIB 7
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chepa. OCHOBHBIC CBOMCTBA IPSIMOTO
KpyroBOro LIMJIMHAPA, IPSMOT0 KPYrOBOTO
KoHyca. M300pakeHue Tes BpallleHHs Ha
wiockoctu. [lpeacrasienne 00 yced€HHOM
koHyce. CeueHMst KOHyca (I1apajuienbHoe
OCHOBAHUIO U IIPOXOJILEE Yepe3
BEpPLINHY), CEUECHUs LIUIMHIPA
(mapanienbHO U NEPIEHANKYIISIPHO OCH),
ceueHMsIX 1apa. Pa3BépTka nunuHapa u
KOHYCa.

IIpakTuyeckue 3ansaTus Ne 19 - 21
Brruucnenue 351eMEHTOB TeJ BpallleHHs
(oOpasyroleil, OCHOBaHUH, BBICOT, OCH, PAJANYCA).
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUM TEIT
BpallEeHHUSL.

Brruucnenue momaseit 60koBas U MogHas
MOBEPXHOCTD TEJI BPAILICHHUS.

KonTponbnas padora.

Ilpogpeccuonanvno-opuenmuposannoe
cooepircanue

IpakTuyeckne 3ansaTus Ne 22
Brruncnenue miuomaan u oobema
KOMOMHHPOBAHHBIX T€OMETPUUECKUX TETI.

MP 07

JIPTIB 8.1
JIPIIB 8.2
ITo3uaBarennHOEe — [1o3H

Tema 3.3.
IIpumepst
CUMMETpPUH B
npogeccuu.

Conep:kaHue y4eGHOT0 MaTepuaJsia

Ilpogpeccuonanvno-opuenmuposannoe
cooepircanue

1 ITonsiTHE 0 CUMMETPHH B IPOCTPAHCTBE.

[Tpumepsl cummeTpuii B poeccuu.
[ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE
(ueHTpasbHAsL, OCEBas, 3epKaIbHas).
O06o001ieHne npeacTaBIeHu 0
IIpaBWJIbHBIX MHOTOI'PaHHUKAX (TETpa’ap,
Ky0, OKTadIp, JOJEKadAP, HKOCAIP).

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

OK 2
OK 4
OK 5

JIP IIB 4.1.
JIP IIB 4.2.
JIPTIB 7
JIPIIB 8.1
JIPIIB 8.2
Ilo3naBarensHOE — ITo3H
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\ [TpuMepsl cuMMeETpHUiA B TPodecCrm.

IIpakTnyeckue 3anaTus Ne 23 2
Brrunciienue 31eMeHTOB Tell BpalleHus
Pa3nea 4. OcHoBbl TpUroHomMeTpuu. Tpuronomerpuyeckue 39
(pyHkumuu.
Tema 4.1. Conep:kaHnue y4eOHOT0 MaTepuasia 5
Tpuronomerpudeck | 1 [ Tpuromomerpuueckne GyHKIHH 1 ITP6 04, ITP6 05, JIPTIB 8.1
ue GyHKUUH YHCJI0BOr0 APryMeHTa. JIP 08, JIP 08, JIPIIB 8.2
IPOU3BOJILHOTO JIP 13, MP 05, IMo3HaBarenbHOe — [To3H
yriia, 4ucia. Tpuronomerpudeckne GyHKINU MP 07, MP 08
YHCIIOBOTO aprymMeHTa. Paquannas mepa
yria. Onpeznenenne CHHyca, KOCHHYCA,
TaHTeHCa U KOTaHreHca. 3HaKU CUHYCA,
KOCHHYCa, TAHT€HCA M KOTAaHTeHCa I10
4eTBEPTAM. 3aBUCUMOCTb MEX]ly CHHYCOM,
KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM
OJTHOTO M TOro e yria. [loBopoT Touku
BOKpPYT Haydaia KOOpAWHAT.
IpakTuyeckne 3ansaTusa Ne 24 4
Brrunciienue paaguaHHON U rpagyCHON MEPBI
yria.
Tema 4.2. Copeprxanue y4eOHOro marepuaa 7
OcHoBHbIe 1 | OcHoBHBIE TPUTOHOMETPHYECKHE 1 I1P6 04, ITP6 05, JIP TIB 4.1.
TPUTOHOMETpUYCC- TOXKIECTBA. JIP 08, JIP 08, JIPIIB 4.2.
KUE TOKACCTBA. JIP 13, MP 04, IMo3uaBarensHOE — [103H
OCHOBHBIE TPUTOHOMETPUUYECKUE MP 07, MP 08

(dbopMyIbl. DOpMYITBI CTIOKEHUS U
BbBIYUTAHUA apryMCHTOB. q)OpMy.TII)I
JIBOMHOTO yIJia U MOJOBUHHOTO yIJia.
®opmyJibl MOHMKEHUS CTENEHH. YETHOCTD,
HEYETHOCTh TPUTOHOMETPUYECKUX

(hyHKIIUH.
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IIpakTnyeckue 3anaTus Ne 25
ITpeoOpa3oBaHue BbIpaKEHUI C HCIIOJIb30BaHHEM
OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB

Tema 4.3.
Tpuronomerpuuec-
Kue QyHKINHU, UX
CBOMCTBA U

rpaguku.

Conep:kanue y4eOHOT0 MaTepuaa

1

Tpuronomerpuueckue GyHKIUM, UX
CBOMCTBA M rpapuKu.

Tpuronomerpuyeckue GyHKINH, UX
cBoiicTBa u rpaduku. O6nacts
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHU I
TPUTOHOMETPUYECKUX (YHKIIHIA.
YETHOCTh, HEYETHOCTH, TEPUOIMIHOCTD
TpUroHOMeTpHueckux GyHKuui. Cxatue u
pacTsikeHue rpaduKkoB
TPUTOHOMETPUUYECKUX (HYHKIIUM.
ITpeoOpaszoBanue rpaduxon
TPUTOHOMETPHYECKHUX (DYHKITUH.

IIpakTnyeckue 3ansaTHs Ne 26.
[TocTpoenue rpaukoB TPUTOHOMETPUUIECKUX

byHKIMH

ITP6 04, ITP6 05,
JIP 04, JIP 05,
JIP 13, MP 04,

MP 05,
MP 07

JIP I1B 4.1.
JIP I1B 4.2.
Tloznasarensruoe — [TozH

Tema 4.4.
OO6parHsble
TPUTOHOMETpUYEC-
Kue QpyHKuuu

Conep:xanue yueOHOro MmaTepuasa

1

OOpaTHbIe TPUTOHOMETPHYECKHUE
(pyHkumu.

OO6patHbIe TPUTOHOMETPHUECKHUE
(GYHKIIUH, X CBOMCTBA U TpadUKH.

IIpakTuyeckue 3ansaTus Ne 27
[TocTpoenue rpadgukoB 0OpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKLIUH.

I1P6 04, ITP6 05,
JIP 08, JIP 08,
JIP 13, MP 04,
MP 05, MP 08,

MP 09

JIP I1B 4.1.
JIP TIB 4.2.
Tloznasarensuoe — [TosH
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Tema 4.5. Conep:xaHue y4eGHOT0 MaTepuasia 16
Tpuronomerpuyeck 1 | TpuronomMerpuvecKue ypaBHEeHHS H 2 I1P6 03, I1P6 04, JIPTIB 4.1.
1e ypaBHCHUS U HepaBeHCTBA. ITP6 05, JIP 05, JIP IIB 4.2.
HCpaBCHCTBA. JIP 09, MP 04, IMo3uaBarensHoe — [To3H
VYpaBHEeHHsI cOS X = a, Sin X = a, tg X = a, MP 05, MP 07
ctg X = a. PerieHne TpUroHoMeTprUUECKUX
YpaBHEHUH OCHOBHBIX TUIIOB: IIPOCTEHIIINE
TPUTOHOMETPHUECKUE YPAaBHEHMUS,
CBOJISIIIIMECS K KBAIPAaTHBIM, pPelIaeMble
pas3oKeHUEeM Ha MHOXKUTEH,
onHopoaHsble. [Ipocrennme
TPUTOHOMETPHUYECKIE HEPABEHCTBA
IpakTuyeckue 3anaTus Ne 28 - 34 14
Pemenue npocTedimx TpUroHOMETPUIECKUX
YpaBHEHHI.
Pemienne oTHOPOTHBIX TPUTOHOMETPHYECKUX
YPaBHEHMH U CBOAMMBIX K KBaJPATHBIM.
Pemrenne TpUroHOMETPUYECKUX YPABHEHUH C
TIOMOIIBIO PA3JIOKEHHSI HA MHOKUTEJIH.
Pemenne TpuroHOMETpUYECKUX HEPABEHCTB.
KonrtpomnbHas pabora.
Paznen 5. [IpousBoanas u nepBoodpazHas GyHKIUN 37
Tema 5.1. Copeprxanue y4eOHOro marepuana 8
TonsTue 5 1 | Ipupamenue pynkuun. OnpeneneHue 2 I1P6 04, 11P6 14, JIPIIB 4.1.
TIPOM3BO/THOM. npoussoaHoii. [IpaBuia BeruKcIeHAS JIP 08, JIP 13, JIP TIB 4.2.
DopmyJIbI U MPOU3BO/IHBIX. MP 04, MP 05, [Mo3HaBarensHOE — [103H
IIpaBuiia MP 07, MP 08,
mddepeHiupo- [Tpupamenue pyHkumuu. 3agaym, MP 09
BaHHs IIPUBOIAIIUE K ITIOHATHIO TPOU3BOTHOM.
Onpenenenne npon3BogHoN. @opMyIsl
muddepennmpoanus. [IpaBuma
muddepeHIMPOBaAHMS.
IIpakTnyeckue 3ansaTus Ne 35 - 37 6

Haxosxnenue npon3BogHON (yHKITHH.
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HaxoxxneHre nponu3BOIHON CIIOKHOM (DYHKITHH.
HaxoxneHne npon3BoIHON TPUTOHOMETPUYECKUX

byHKIUH.
Tema 5.2. Copaeprxanue yueOHOro Mmarepuaa 7
I'eomerpuyeckuii u 1 | F'eomerpudeckuii u (HU3HUECKUN CMBICIT 1 I1P6 04, I1P6 14, JIPIIB 4.1.
usnueckuit cMbICH poOU3BOAHOM pyHKIMHK. [ eoMeTpruuecKuii JIP 05, JIP 09, JIPIIB 4.2.
TPOU3BOJIHOMN. CMBICII TPOU3BOAHON (DYHKITMH — YTIIOBOM JIP 13, MP 01, IMo3zuaBaTensuoe — [TosH
KOX(QPHUIHEHT KacaTeIbHOW K TpaduKy MP 04, MP 05,
(GyHKIIUY B TOUKE. YpaBHEHUE MP 07, MP 08
KacaTelbHOU K rpaduKy QyHKIUU.
IpakTuyeckue 3anaTus Ne 38 - 39 6

Pemenne 3a1a4 Ha OTBICKaHHUE YTIIOBOTO

ko2 dunreHTa KacareabHOH K rpaduky GyHKIHHA
B TOUKE.

CocraBieHne ypaBHEHUS KacaTelIbHOU K TpaduKy

dyrkumn y = f(x)

Tema 5.3 Conep:xxanue yueOHOro MmaTepuasa 8
MowrororHOCTE 1 | IlpumeHeHUsI IPOU3BOIHOM K 2 I1P6 04, TTP6 14, OK 2 JIPTIB 4.1.
yskun. Toukn HcCIeI0BAHMIO (PYHKIMHU. JIP 04, JIP 10, OK 4 JIP TIB 4.2.
OKCTpeMyMa. JIP 13, MP 04, OK 5 ITo3naBarensHoe — [To3H
[IpumeHeHus Mpou3BOIHON K MP 05, MP 08,
uccnenoBanuio GpyHkun. Bozpacranue u MP 09

yObIBaHUE (YHKIIMH, COOTBETCTBUE
BO3pacTaHus U yObIBaHUS (DYHKIIUU 3HAKY
Mpou3BOAHON. Kputnueckne ToOUku
(GYHKIIUN, MAKCUMYMBI U MUHUMYMBI.
IpakTuyeckue 3ansaTust Ne 40 4
HccnenoBanue GyHKIMU U IOCTPOCHHE €€
rpadguka ¢ TOMOIIBIO MPOU3BOIHOM. 1
Ilpogpeccuonanvno -opuenmuposannoe 2
cooepiicanue
IIpakTyeckue 3ansaTus Ne 41
[Ipumenenue MeTo10B TUdPepeHITNATBHOTO
WCYHCIICHUS JIs1 CCIIeAOBaHUs (DYHKIIUU U
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pE€UICHUA 3a4a4 Ha OIITUMHU3ALNIO.

Tema 5.4. Conep:xxanue yueOHOro MaTepuasa 6
ITepBooOpasHast 1 | Onpenesienne nepBooOpa3HoO. 4 ITP6 04, ITP6 14, JIPIIB 4.1.
yrxuuy. [pasuia OCHOBHBbIE CBOICTBO H IPaBHJIA JIP 08, JIP 09, JIPIIB 4.2.
HaxXO0XKIICHUA BBIYHCJIEHNS] IEPBO0OPA3HOIA. JIP 13, MP 01, Io3HaBaTensHOe — [To3H
NEPBOOOPA3HBIX. MP 04, MP 05,
Onpenenenue nepBoodpasHoit. OCHOBHbBIE MP 09
CBOWCTBO U TPaBUJIA BEIYUCICHHS
nepBoobpaznoit. Tabnuua dhopmyn s
HaXO0XKJICHHUS IEPBOOOPA3HBIX.
IpakTnyeckne 3ausiTus Ne 42 2
Brrancinenue nepBooOpa3Hoii A1 TaHHOW
(GyHKLIUN.
Tema 5.5. Conep:xxanue yueOHOro MmaTepuasa 8
Hnoma;[vb 5 1 | KpuBonuneiinas tpanenus. [Inomans 2 ITP 01, ITP6 04, JIPTIB 4.1.
KPHBOTHHCHHOU KpUBOJIUHENHHON Tpanenuu. [lonsTue PII6 11, PII6 12, JIP TIB 4.2.
Tpaneuuy. Gopmyrna onpejielieHHOro uHTerpana. Gopmyna I1P6 14, JIP 04, IMosHaBarenbHoe — ITo3H
Herorona — Hetotona — Jleiionnna. Kpusonuneitnas JIP 05, JIP 0 9,
JletiOnua. Tpanerys. [Inomans KpuBOIMHEHHON MP 01, MP 04,
Tpaneuuu. [loHstue onpeaeneHHOro MP 05, MP 07
uHTerpana. I'eomerpuyeckuii u
(bu3nyecKnil CMBICIT OIPEIETIEHHOTO
unrerpana. @opmyna Herorona —
JletiOaMIA.
IIpakTnyeckue 3anaTus Ne 43 - 45 6
Pemienue 3a1a4 Ha IpUMEHEHUE UHTETpaa s
BBIYUCIICHUSI IIJIOIIAN (PUTYPBHI.
Pemienue 3a1a4 Ha IpUMEHEHUE UHTETpaa s
BBIUKCIIEHUS] 00bEMOB Tell.
KonTponbhas padora.
Pa3nen 6. Crenenu u kopHu. CTeneHHasi, noka3zaTejabHasi U 59

Jorapupmmuyeckasi QyHKIUN.
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Tema 6.1.

Conep:xanue yueOHOro MmaTepuasa

Crenennast 1 | HousiTHe KOPHS N -0ii cTENEHH U3 ITP6 05, JIP 05, JIP IIB 4.1.
‘byHUKHH’Ia ce NefiCTBUTEILHOTO YHCJIA M €r0 JIP 08, JIP 0 9, JIP IIB 4.2.
CBOUCTBA. CBOIiCTBA. MP 01, MP 05, IMosuaparenbHOE — [TosH
[TpeoOpa3zoBanue MP 07, MP 08
BBIPAKCHUH c [ToHsiTHE KOpHS N -0i CTENEHU U3
KOpPHJAMH N-OH JEHCTBUTEIILHOIO YHCJIA U €TI0 CBOWCTBA.
CTEIICHHU.
IpaxkTnyeckue 3ausaTus Ne 46 - 48
[IpeoOpa3oBaHue BBIpAKEHUI, COIEPIKAIINX
KOpPEHb N -0l CTEICHH.
Tema 6.2. Conep:xxanue yueOHOro MaTepuasa
CpoiictBacrenenuc | 1 [ CrenenHble (pyHKINH, HX CBOHCTBA H ITP6 05, JIP 08, JIPTIB 4.1
PALHOHAILHBIM 1 rpadukmu. JIP 13, MP 04, JIP TIB 4.2.
ACUCTBUTEIIEHBIM MP 07, MP 08, I[No3naBatensHOE — [To3H
[OKa3aTCIIAMH. [TonsiTHE cTEneHn ¢ parmoHAIbHBIM MP 09
nokasaresneMm. CTeneHHble QyHKIUU, UX
CBOICTBA U TpaUKH.
IIpakTnuyeckue 3anaTus Ne 49-50
[TpeoOpazoBaHue BBIPAXKEHHM ¢ PallMOHAIBHBIM U
JeMCTBUTENEHBIM TIOKA3aTEISIMH.
Tema 6.3. Conep:xxanue yueOHOro MmaTepuasa
Pemmenne 1 HppauuonajibHble ypaBHeHHSI. ITP6 03, TTP6 14, JIP IIB 4.1.
MpPpaLMOHAIBHBIX JIP 05, JIP 09 JIPTIB 4.2.
YpPaBHCHHHA PaBHOCHIIBHOCTB HppaAITMOHAIBHBIX MP 01, MP 04, IMo3uaBarensuoe — [To3H
ypaBHEHUN. MeTobl UX pelIeHusI. MP 05, MP 07

IpakTnyeckue 3ausaTus Ne 51 -53
Pemenne nppanmoHaIbHBIX YPAaBHEHU.
KonTponbhas pabota.
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Tema 6.4. Copaeprxanue y4eOHOro Mmarepuaa 11
HokasarenbHas 1 | Hoka3areabHasi pyHKIHUS, €€ CBOMCTBA 1 I1P6 03, ITP6 05, JIP JIP TIB 4.1.
bynkims, ee u rpadukn. 04, JIP 09, JIP 13, JIPTIB 4.2.
CBOHCTEA U MP 01, MP 04, MP IosnasarensHoe — [TosH
rpagukm. [Toctpoenue rpapukoB GyHKIHH. 07, MP 08
IloxasarenbHbIe [TokazaTenbHast GyHKIUSA, €€ CBOMCTBA U
YPaBHCHHA U rpaduku. Pemenne nokasareiabHbBIX
HEPAaBCHCTBA. YpaBHEHUH METOJIOM ypaBHUBAHUS
oKaszaTeJiei, METOJIOM BBEIICHHUS HOBOM
nepeMeHHOH, (PyHKIIMOHAJIBHO -
rpaduueckuM metooM. Pemenue
[OKa3aTeJIbHbIX HEPABEHCTB.
IpakTuyeckue 3ansaTus Ne 54-58 10
Penienne nmokazaTenbHBIX YpaBHEHUH.
Pemienue noka3aTeabHbIX HEPABEHCTB
Tema 6.5. Conep:xxanue yueOHOro MmaTepuasa 7
Jlorapudwm uncna. 1 Jlorapu¢gm uyucaa. CpoiicTBa 1 I1P6 02, ITPO 14, JIP IIB 4.1.
CaoiicTBa Jorapucgmos. JIP 08, JIP 09, JIP TIB 4.2.
sorapudMoB. MP 01, MP 04, I[Mo3naBarenbHoe — [To3H
Jlorapugm uncna. CoiicTBa 1orapupmos. MP 05, MP 07,
Omnepanus J0rapupMUpPOBAHUS MP 08
IIpakTnyeckue 3anaTus Ne 59-60 6
[TpeoOpa3oBanue J0rapupMHUUECKUX BBIPAKEHHUI.
Tema 6.6. ConeprkaHue y4eGHOro MaTepuaia 12
Jlorapudmmrdeckas 1 | Jlorapugmuueckas pyHkuus, ee 1 I1P6 05, 11P6 14, JIPIIB 4.1.
q)yHKUm/Iﬁ, ee cBOiiCTBA M rpaduKH. JIP 05, JIP 08, JIPTIB 4.2.
CBONCTBA. JIP 13, MP 04, [Mo3HaBarenbHOE — [To3H
Jlorapngmueckue Jlorapudmuueckas QyHKIMsI, €e CBOWCTBA MP 05, MP 08,
YpaBHCHNA, u rpaduku. [Tocrpoenue rpadukos MP 09
HEpaBEHCTBA. dyHKIHH.
2 | llonsitue Jorapudpmuveckoro 1

ypaBHeHHsl. OCHOBHbIE METObI
peuieHus JOrapupMu4ecKnx
YPaBHEHHUIA.
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[TonsaTue norapupMuyecKoro ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
norapu()MUYECKUX YpaBHEHUH
(pysKIIMOHANBHO -TpadUUeCKuil, METO
MOTEHIMPOBAHUS, METO/I BBEJICHUSI HOBOI
nepeMeHHoi ). Jlorapupmmuueckue
HEPABEHCTBA.

IpakTuyeckue 3ansiTusa Ne 61-65

[TonsTHe nMOrapu(MUUECKOro ypaBHEHHSL.
OCHOBHBIEC METOIBI PEIICHHSI JIOTAPU(PMUIECKIX
YpaBHEHHI.
Pemenne norapupMuveckux ypaBHEHHIA.
Pemenue norapudMuyecKix HEpaBEHCTB.

10

Tema 6.7.
Jlorapudmsl B
NPUPOJIE U TEXHUKE.

Conep:xxanue yueOHOro MmaTepuasa

IIpogheccuonanvro-opuenmuposannoe
codepicanue

1 | Ilpumenenune jgorapugpma.
Jlorapudgmmnueckasi cnupajib B IpUpoje
1 TeXHHKE.

[Ipumenenue norapudma.
Jlorapudmuueckas cuipab B IpUPOAE U
TeXHUKe. MaTeMaTHUeCKHe CBOHCTBA
JoTapu(PMHUIECKON CTIHpaTn

IIpakTnyeckue 3anaTus Ne 66-69
[TocTpoenue norapupMuUUecKoi Crupay.
KonrtponbHas padoTa.

I1P6 02, T1P6 14,
JIP 08, JIP 09,
JIP 10, MP 01,
MP 04, MP 05,

MP 07

OK 2
OK 4
OK 5

JIP IIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIPIIB 8.1
JIPIIB 8.2
ITo3naBarenpuoe — ITo3H

Pazgen 7. DiieMeHTHI TeOpUM BEPOSITHOCTEH U MaTeMaTH4eCKOM

CTAaTUCTUKMH.

28

Tema 7.1.
CoOrITHE,
BEPOSTHOCTH
coObITHs. CoKeHHE
1 YMHOKCHHE

Conep:kaHue y4eGHOT0 MaTepuaJsia

16

1 | DueMeHTHI TeOPHH BEPOATHOCTH. Buabl
CJIy4YailHbIX COOBITHIA.

Omnepanuu HaJ COOBITUSIMHA. DIEMEHTBI

T1P6 08, TIP6 14, JIP
05, JIP 07, JIP 10,
MP 02, MP 04, MP
05, MP 07

OK 2
OK 4
OK 5

JIP I1B 4.1.
JIP I1B 4.2.
ITo3nasatennpHoe — ITosH
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BEPOSITHOCTEM. TEOPUHU BEPOSTHOCTU. BUIbI ClTydaitHbIX
coOpITuii. Oneparuu HajJ COOBITUSIMHU
2 | DuaemeHnTbl KoMONMHATOPUKHU. Teopembl 6
CJI0KeHUS] U YMHOKEHH S BePOSITHOCTEIA.
DneMeHTh KOMOMHATOPUKH (pa3MelleHus,
IIepECTaHOBKHU, coueTanus). Teopembl
CJIOKEHUSI U YMHOKECHHSI BEPOSITHOCTEH.
3aBUCHUMBIC U HE3aBUCUMbBIEC COOBITHSI.
3 | ®opmyJia HOTHON BepPOSITHOCTH. 1
®opmyJia MOJTHON BEPOSITHOCTH
IpakTuyeckue 3ansaTusa Ne 70-73 6
Brranciienue BeposSTHOCTH COOBITHSL.
Ilpogheccuonanvno-opuenmuposannoe 2
cooepircanue
IIpakTnyeckue 3ansaTust Ne 74
Brrancienue BeposSTHOCTH COOBITHS
Tema 7.2. Conep:xxanue yueOHOro MmaTepuasa 6
Juckpernas 1 | IousiTMe 1MCKpeTHO ciydaiiHoH 2 I1P6 08, ITP6 14, JIP JIPIIB 4.1.
cryyaiHas BeJIMYMHBI U €€ 3aKOH pacnpeaeeHus. 08, JIP 09, MP 01, JIPTIB 4.2.
BEIIHHA, 3aKOH €€ MP 04, MP 07, MP IMo3HaBarensHOE — [To3H
paclpeieIeHus. [ToHsiTHE TUCKPETHOM ClTyyaltHOM 08, MP 09

BEJIMYMHBI U €€ 3aKOH PacIpeAcIICHUS.
bunoMuaneHOE pacnpenesneHue.
MaremaTtuueckoe oxxunanue. Jlucnepcus.
Cpennee KBapaTUuECKOE OTKIIOHEHUE
CIIy4allHOM BEJIMYMHBI.

IIpakTnyeckue 3ansaTusa Ne 75
CocraBieHne 3aKOHOB pacIpeieIeHus.
Pemenue 3a1ay Ha HaxOXAEHNUE
MaTeMaTHYeCKOT0 0XKUJIaHUs, TUCTIEPCUU U
CPEIHET0 KBAaIPATUYECKOTO OTKJIOHEHHUS
CIIy4ailHON BEJIMYUHBI.
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Tema 7.3.
3agaun
MaTeMaTHIeCKOM
CTaTHUCTHKH.

Conep:xanue yueOHOro MmaTepuasa

1

IIpeamer u 0OCHOBHbBIE 321a4H
MATEMATHYECKOI CTATHCTHKH.

OCHOBHBIE TOHATHS MaTEMaTHYECKOM
cTaTUCTHKH. [IpeiMeT 1 OCHOBHBIE 3374
MaTeMaTH4eCKOH cTaTucTUKU. OCHOBHBIE
MOHATHUSI MATEMATHYECKOW CTATUCTHKH.
OcHoBHbIE BU/IbI BEIOOPOK. YHuCIIOBBIE
XapaKTEepUCTHUKU (cpeHee
apu(pMeTHIECKOe, MeTUaHa, pa3Max,
JUCTIepCHs ).

IlepBuyHas 00padOTKA CTATUCTHYECKHUX
JaHHbIX. PaboTa ¢ Tadaumamu,
rpadpukamu, TMArpaMMAaMM.

[lepBuuHas 00pabOTKa CTATUCTUUECKUX
naHHeIX. PaboTa ¢ Tabmumamu,
rpadukamu, TuarpaMmMam.

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

JIP I1B 4.1.
JIP I1B 4.2.
ITozuasarensruoe — [1ozH

IIpakTnyeckue 3anaTHs Ne 76
KonTponbHnas padora

Koncynbranus

[TpomesxyTouHas arrectanus (9K3aMeH)

Bcero:

232
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4, YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI TIUCHUITVINHBI

TpeGoBanusi K MUHUMAJIBLHOMY MATEePUATIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

JIist peanu3anuu MporpaMMbl TUCIUIUIMHBI TPeOyeT HaMuIus y4eOHOTO
KaOuHeTa.

O6opynoBaHue yueOHOT0 KaOHMHETA:

— TOCaJ0YHBIE MECTA IO KOJIMYECTBY OOYJArOIITNXCS;

— pabouee MecTo MpernoaaBaTes;

— HaIBIHBIC TOCOOUs (KOMIUIEKTHI Y4eOHBIX TabJIUII, CTEHIOB, U JIp.);

— JUIAKTHYECKHE MaTepuaibl (3aJaHus IS KOHTPOJIbHBIX PaboT, st
Pa3HBIX BHUIOB OLICHOYHBIX CPEJICTB, dK3aMeHa H JIp.);

— 3aibl (OMOIMOTEKa, YATATBHBIN 3411 C BBIXOJIOM B ceTh MIHTEpHET).

Texnuueckue cpeacTBa oOy4IeHHUS:

— TEePCOHATBHBINA KOMITBIOTED C JIMIIEH3MOHHBIM MMPOTPAMMHBIM 00eCIIEYCHUEM;

— MYJIbTUMEIUNWHBINA TPOEKTODP;

— HMHTEPAKTUBHAs JOCKA, BHIXO]I B JJOKAIBHYIO CETh.

NudopmanuonHoe odecneyeHue 00yueHust
Kaxapiit oOyuaromuiicss o0ecriedeH WHAMBHUIYAIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K
ANEKTPOHHO-O0MOMMoTeuHoM cucteme Jlanb u anextponHoi 6a3oit BIIIHU - BOBP.

OcHoBHas JMTEpaTypa

1. Bepuep, A. JI. Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYECKOr0 aHaIM3a,
reomeTpusi: 10-i1 kacc: 6a30BbIit ypoBeHb : yueOHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e
u3M., crep. — Mockaa : [Ipocsemienue, 2022. — 367 c. — ISBN 978-5-09-091758-2. —
Texcr : anexTpoHHsblt // JIanb : anekTpoHHO-0MOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/334403 (nata obpamienus: 16.01.2024). — Pexum qoctymna:
JUUT aBTOPU3. MOJIb30BATEIIEH.

2. Bepuep, A. JI. Maremaruka: anreOpa M Hadajla MAaT€MaTHYE€CKOTO aHAJIU3a,
reometpus: 11-i kiacc: 6a30BbIi ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-¢
u3n., crep. — Mocksa : [Ipocsemenune, 2022. — 239 c¢. — ISBN 978-5-09-091757-5. —
Texcr : snextponsblid / Jlanb : snekTpoHHO-OMOMMoTeuyHas cucrtema. — URL:
https://e.lanbook.com/book/334406 (nmata oOpamenus: 16.01.2024). — Pexum ngoctymna:
JUI aBTOPU3. I10JI30BATEIEH.

JlonoJIHUTEIbHbIE HCTOYHUKH:
1. Marematuka: yuebHoe nocobue. banaun K.B., PykocyeB A.B., bauusikos B.H.

IOuuTH-/lana, 2012, 542 cTpaHulisl

3. boromonoB H.B. IIpaktudeckue 3aHsTHs M0 MaTeMaTrKe: Y4ueOHoe mocobue, 5-¢
n3a. — M.: Beicmas mkoua, 2002.

4. Iexneuknit N.JI. MaremaTuka: Y4eOHUK Uil CPEAHUX CHELMATBHBIX YYEOHBIX
3aBeqeHuil. — M.: Axkagemus, 2003.

5. MartemaTHka Juist TeXHUKYMOB. Anrebpa u Hayana ananu3sa /Ilog pen. SIkosneBa
I''H. — M.: Hayka, 1988.4.1.

6. MartemaTHKa Juisi TeXHUKyMOB. AnireOpa u Havana a"anu3a /Ilog pen. SIkoBieBa
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I''H. — M.: Hayka,1988. Y. 2.

7. BameB-MycaroB O.C.Teopusi BEpOATHOCTEM M MaTEMaTHYeCKas CTaTUCTHKA:
YuebHoe ocodue. — 2-¢ uzf. nepepad. u gomn. — M.: DUUIMA, 2003. — 224 c.

8. Enouxun E. u gp. Uadopmanmonnsie TexHomgorun — M.: OOO «M3narenbcTBoO
Onukcey, 2007 — 256 c.

9. Undopmarmonnslie cuctemMbl U TexHosioruu. Jluxauesa I'. H., 'acnapuan M. C.
EBpasuiickuii OTKpbITBIM HHCTUTYT, 2011. 370 cTpannn

10. Undopmartuka. Yuebnoe nocobue /Ilog pea. b.E. Onqunnosa, A.H. Pomanosa. —
M.: ByzoBckuii yueonuk: MHOPA-M,2012, 5BbC 3nanunym 2013

HNHTepHeT-pecypchl, B TOM YHCIE pecypchbl n@poBoii 00pa3oBaTeibHOM
cpebl J1JIsl HCTIOJIb30BAHUS B 00Pa30BaTeIbHOM 1eATeIbHOCTH
http://fcior.edu.ru — ®enepanbHblil ICHTP HHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB
(PITMIOP)
http://college.ru/matematika/ — OTkpbIThIi KOJUTEDK: MaTeMaTHKa
http://www.uztest.ru — EI'D matematuka
http://www.mce.su — Marematuka. Kommnsrorep. O0pa3oBanue.
http://www.exponenta.ru — Odpa3oBaTebHbBII MaTeMaTHYeCKuii cailT Exponenta.ru
https://www.yandex.ru/— Be6-mouckoBas cuctema
https://www.google.ru/— Be6-nionckoBas cuctema
https://www.microsoft.com/ru-ru/ — opurnmansras ctpanuna Microsoft
http://www.linux.org.ru — Be0-caiit, mocpsmménnasii OC Linux
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http://fcior.edu.ru/
http://college.ru/matematika/
http://www.uztest.ru/
http://www.mce.su/
http://www.exponenta.ru/
https://www.microsoft.com/ru-ru/
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&sqi=2&ved=0ahUKEwiut7jxxtbPAhVBXCwKHQrkDmwQFggpMAA&url=https%3A%2F%2Fwww.microsoft.com%2Fru-ru%2F&usg=AFQjCNHB8vVFKjZjiPV-EkSTAKXN7CJ23w&bvm=bv.135475266,d.bGg&cad=rjt

1. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUA JIMCIIMIIJINHBI

HauMeHnoBaHue 00pa3oBaTebHbIX MeToabl OLIEHKH
pesyabtatoB ®I'OC COO
(mpeaMeTHbIe pe3yiabTaTthl —11P0)

ITP6 01. Biranenue MerogamMu 10Ka3aTeabCTB, | TecTupoBaHUE

QIrOpUTMaMH PELLEHUs 3a/1a4; yMEHUE VYeTHbI onpoc
(dbopMyIUpoBaTh OMpEEIICHUs, aKCHOMBI U MaremaTuyeckuil TUKTaHT
TEOPEMBI, TPUMEHSTDH UX, IPOBOIUTH [IpencraBienue pe3ynbTaToB MPAKTHYECKUX
JI0Ka3aTeNbHbIC PACCYKIICHUS B XOJIE PelIeHus | paboT
3ama4y KonrponsHas pabora

BelnmonHeHue 3aaHuil Ha dK3aMeHe
I1P6 02. YMeHue onepupoBaTh MOHATUSMHU: TectupoBanue
CTETeHb YUCIIa, Jorapu(M YuCIia; yMEHHE YcTHBIN ompoc
BBITIOJTHSATH BBIYUCIICHUE 3HAYCHUH U MaremaTuyeckuii TUKTaHT
peoOpa3oBaHus BRIpAXKECHUM co cTereHsMu i | [IpencTaBienue pe3ynbTaToB MPaKTHYECKIX
nmorapudmamu, mpeodpa3zoBaHUs pabot
JTPOOHOPAIIMOHATILHBIX BHIPAKCHHI KoHnTtposnbHas padota

BrimonHeHue 3a1aHuii Ha SK3aMeHe
I1P6 03. YMeHue onepupoBaTh MOHITUSIMH: TectupoBanue
palyoHaIbHble, UppallMOHAIbHbIE, YcTHBIN ompoc
MOKa3aTeIbHbIe, CTETIEHHBIE, MareMaTuyecKuii TUKTaHT
Jorapu@mMuuecKue, TPUrOHOMETPUYECKUE [IpeacraBnenue pe3ynbTaToOB IPAKTUYECKHUX
yYpaBHEHUS U HEPABEHCTBA, X CUCTEMBI pabot

KonTponbnas pabota
BrmosHeHMe 3a1anuii Ha DK3aMeHe

I1P6 04. YMeHue onepupoBaTh MOHATUAMU: TectupoBanue

(GbyHKIMS, HeTIpepbIBHAs QYHKIUS, YceTHBIR onpoc

IIPOU3BO/IHAS, IEPBOOOPA3Has, ONPEIEICHHBIH | MareMaTuYeCKHii JUKTAHT

HMHTETpaJl; YMEHUE HAXOIUTh IPOU3BOHBIC IIpencraBnenne pe3ynbTaToB MPAKTHYECKUX
3JIEMEHTAPHBIX (DYHKIMH, UCTIONB3YS pabor

CIIPABOYHBIE MATEPUAJIBI; UCCIIEIOBATH B Kountponbnas pabota

MPOCTEHIINX ciydasX GyHKIUU Ha BelntonHeHue 3aaHui Ha dK3aMeHe

MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBILINE U
HaMMEHBIINE 3HAaYeHUs PYHKIUI; CTPOUTD
rpad¥Ky MHOTOYIEHOB C UCIIOJIb30BAHUEM
anmnapara MaTeMaTHYECKOT0 aHAIN3a;
MIPUMEHSTH IPOU3BOAHYIO MPU PEIICHUH 3a/1a4
HAa JIBI)KEHUE; PelaTh PAaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4H Ha HAaUOOJIbILINE U
HauMEHBIINE 3HAYECHMs], HA HAX0XKACHHUE IyTH,
CKOPOCTH M YCKOPEHHUS

I1P6 05. YMeHue onepupoBaTh MOHATUSMHU: TectupoBanue

paioHagbHas QyHKIMS, TOKa3aTeabHas YceTHBII onpoc

¢byHK1MsA, cTeneHHas QyHKIHS, MaremaTHuecKuil TUKTaHT
norapupmuyeckas GyHKIu, [IpencraBienue pe3yabTaToOB IPAKTUIECKUX
TPUTOHOMETpUYECKHE (DYHKIMH, OOpaTHBIE pabot

(GyHKIIUN; YMEHUE CTPOUTDH rpapuku KonTponbnas pabora

M3YYEHHBIX (PYHKIUH, NCIIONB30BaTh Tpaduky | BeinonHeHune 3aJjaHnii Ha SK3aMEHE
IIPU U3YYECHUH MPOLECCOB U 3aBUCUMOCTEH,
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IIPU PEUICHUH 33124 U3 JPYTruX yueOHbIX
IIPEIMETOB U 3a/1a4 U3 PealbHON KU3HU;
BBIpaXaTh (hOpMyJIaMH 3aBUCIMOCTH MEXIY
BEJIMYMHAMHU

ITP6 06. YMeHue pemaTh TeKCTOBBIE 3a1a4U
Pa3HbIX TUIIOB (B TOM YHKCJIE Ha MPOICHTHI,
JI0JIM ¥ YacCTH, Ha IBM)KEHUE, padoTy,
CTOMMOCTB TOBAPOB U YCJIYT, HAJIOTH, 3a/1a41
u3 00JacTH YIIpaBJICHHUA JINYHBIMHA U
CeMEHHBIMU (PMHAHCAMHU ); COCTABIISITH
BBIPAXKEHHUS, yPABHEHUsI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33][a4H, UCCIIEA0BATh
MOJIYYCHHOE PEIICHUE U OLICHUBATh
PaBI0N0A00HOCTh PE3YJILTATOB

TectupoBanue

YcTHbIM onpoc

MarteMaTHueCKUM IUKTaHT

[Ipeacrasnenue pe3ynbTaToOB IPAKTUYECKUX
pabor

KonrponsHas pabora

Brimonnenue 3agaHuii Ha SK3aMeHE

I1P6 07. YMenue onepupoBaTh MOHATUSMU:
cpenHee apuMeTHIECKOE, MeIMaHa,
HauOOJIbIlIee ¥ HAUMEHBIIIEE 3HAYCHHS,
pasmax, JUCIIepPCHsl, CTAaHAaPTHOE OTKIIOHCHHE
YHCIIOBOTO Ha0Opa; yMEHUE U3BIICKATh,
WHTEPIPETUPOBATh HHPOPMAIIHIO,
MIPEJICTABICHHYIO B TA0JIMIIAX, HA AHArPAMMAX,
rpadukax, OTpaskarolly0 CBOMCTBA PeabHBIX
MIPOLIECCOB U SIBJICHUH; TIPECTABIIATh
MH(POPMAIIHIO C ITOMOIIBIO TAOJIHIT U
JUarpamMm; UCCIIEI0BaTh CTATHCTUYSCKUE
JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM
rpadUUeCKUX METOIOB U 3JIEKTPOHHBIX
Cpe/CTB

TectupoBanue

YcTHBIN o1Ipoc

MaremaTnyecKui JUKTAHT

[IpencraBieHue pe3yabTaTOB MPAKTUYECKUX
pabot

KonrtponsHas pabora

Brlinonnenue 3aganuil Ha 3K3aMeHe

I1P6 08. YMeHue onepupoBaTh NOHATUSMU:
ClTy4ailHbII ONBIT U CITydaifHOE COOBITHE,
BEPOSTHOCTH CIy4alfHOTO COOBITHUS; YMEHNE
BBIYHCIISTh BEPOSATHOCTD C UCIOIb30BAHUEM
rpadUyeCcKuX METO0B; IPUMEHSITH (POPMYIIbI
CJIOKEHMSI U YMHOXKEHMSI BEPOSITHOCTEN,
KOMOMHATOpHbIE (PaKThl U (HOPMYIIBI U
pELIEHNN 3a]a4; OLICHUBAaTh BEPOSITHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYNHAMU; YMEHUE IPUBOJUTH
MIPUMEpPHI POSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX

TectupoBanue

YceTHBIR onpoc

MaremaTudecKuii TNKTaHT

IIpencraBnenue pe3yIbTaToOB IPAKTUYECKHUX
pabot

KonTponbhas pabota

BrinonHeHue 3a1aHnii Ha SK3aMeHe

I1P6 09. YMeHnue onepupoBaTh NOHATUSMHU:
TOUKa, IpsiMasi, MJIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHbBIN yroJl, CKpEIIUBAIOIINeCs MpsSMBbIE,
[apaJuIeIbHOCTh U NEPIIEHIUKYIIPHOCTD
MPSAMBIX U INTIOCKOCTEH, YTOJI MEXIY
MPSIMBIMU, YTOJI MEKY IPSIMON U
IUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH,
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHUE MEXAY NPSAMBIMHU, PACCTOSIHUE
MEXy TUNIOCKOCTSIMH; YMEHHUE HCII0Ib30BaTh
IIPU PELICHUN 331a4 U3y4YeHHbIE (HaKThl U
TEOpPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHNUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUPa

TectupoBanue

YceTHBII onpoc

MaremaTnyecKui JUKTAHT

IIpencraBnenue pe3yIbTaToOB NPAKTUYECKHUX
pabot

KonTponbnas pabota

BrinonHeHue 3a1aHnii Ha SK3aMEHe
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PII6 10 YMmeHue onepupoBaTh MOHATHAMU:
MHOTOTPaHHHK, CEYCHUE MHOTOTpaHHHKa, KYO,
napajiesienurne1, mpu3Ma, nupamuaa, Gurypa
Y TIOBEPXHOCTH BPAILICHUS, IMIIMH/P, KOHYC,
map, chepa, ceyeHus GUrypbl BparieHus,
IUIOCKOCTD, Kacaromasics cepsl, IUINHAPA,
KOHYCa, IUIOIIA/Ib IIOBEPXHOCTH MTUPAMUJIBI,
IPU3MBI, KOHYCa, IIIHH/PA, IUTOIaab chepsbl,
00beM Ky0a, MPsIMOYTOJIBHOTO
napaJulesenuresa, MMPaMuIbl, IPU3MBI,
IINH]PA, KOHYCA, I1apa; yMEeHHe U300pakaThb
MHOTOTPaHHHUKH 1 TIOBEPXHOCTH BPAIICHUS, X
CEUCHHS OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB M JIEKTPOHHBIX CPECTB;
YMEHHE pacrlio3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHUE PacliO3HABATh
NPaBUIIbHBIE MHOTOTPaHHUKH

PII6 11 Ymenne onepupoBaTh HOHSATHSIMH:
JBM)KEHUE B IIPOCTPAHCTBE, MOA00OHbIE
(Gurypsl B IpOCTPaHCTBE; UCTIOIH30BATh
OTHOILIEHHE IUIOIAAeH TOBEPXHOCTEH U
00BEMOB MOAOOHBIX (UTYP TIPU PEIICHUN
3a1a4

TectupoBanue

VYerHsli onpoc

MareMaTH4eCKUM TUKTAHT

[IpencraBieHue pe3ybTaTOB MPAKTUYECKUX
pabot

KoHnTtposbHas padota

Brimonnenue 3aganuii Ha SK3aMEHE

PII6 12 YMeHMe BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOIIA/Ih, 00BEM,
IUIOIIA/b TOBEPXHOCTH), UCHIOIb3Ys
M3ydeHHBIE OPMYIIBI U METOBI

TectupoBanue

YceTHBIR onpoc

MaremaTuuecKkuil JMKTaHT

[Ipencrasnenue pe3ynbTaToOB MPAKTUUECKUX
pabot

KonTponbhas pabota

BrimosHeHMe 3amanuii Ha DK3aMeHe

PII6 13 Ymenue onepupoBaTh NOHITUAMU:
IIPSIMOYTOJIBHAsL CUCTEMA KOOPMHAT,
KOOpPJUHATBl TOUKHU, BEKTOP, KOOPJAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BENICHUE, YTOJI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YUCIIO; HAXOIUTD C
MTOMOIUIBIO U3YYEHHBIX (POPMYIT KOOPIUHATHI
CEpENHBI OTPE3KA, PACCTOSHUE MEXY ABYMS
TOYKAMU

TectupoBanue

VYerHsli orpoc

MaremaTudecKuii TUKTaHT

IIpencraBneHne pe3ynbTaToB MPAKTUYECKUX
pabot

KonTponbnas pabota

BrinonHeHue 3a1aHnii Ha SK3aMEHe

PTI6 14 Ymenue BoIOUpaATh TTOIXOISIIIHIMA
M3YYEHHBIN METOJ I pELICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4ecKHe (PaKkThl U
MaTeMaTU4eCKUE MOJEIN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHUE IPUBOAUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITUH POCCUICKOM 1
MHPOBOM MaTeMaTU4ECKON HAYKU

TectupoBanue

YceTHBII onpoc

MaremaTnyecKui JUKTAHT

IIpencraBnenue pe3yIbTaTOB IPAKTUYECKHUX
pabot

KonTponbnas pabota

BrinonHeHue 3a1aHnii Ha dK3aMeHe
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Hpuioxkenue 1
IIpumepHasi TeMAaTHKA HHAUBUIYATbHBIX IPOEKTOB
no JucunIuinHe «MareMaTHKa

1. Apkychl Ha Oymare B KJIIETKY.

2. 'eometpudeckue GopMbl B UCKYCCTBE.

3. 'eomeTpus B apXUTEKTypeE.

4. 'eomeTpust Ha Oymare.

5. 'padbl 1 UX MpUMEHEHHNE B apXUTEKTYE.

6. Envnblie 3aKOHBI MaTEMaTHKH, UCKYCCTBA M IPUPOIBI.

7. 3agaya o BpaleHuu Kyoa.

8. 3o070TOC CeueHne B M300pa3UTEILHOM UCKYCCTBE U apXUTEKTYpE.

9. 3mepenue BbICOTHI PEAMETA.

10. Ucnonb30BaHre OpUTraMu B )KU3HU YEIIOBEKA.

11. Kak HalTH IIEHTp U paauyc Kpyra?

12. JInHU# OTHUM POCUEPKOM.

13. JIuct Mebuyca u OyTeinka KieliHa kak 00BEKTHI TOIIOJIOTHH.

14. MartemaTika BOKpYT Hac.

15. MaTremaTuKa U HCKyCCTBO.

16. MaTemaTHuecKkre OCHOBBI TOCTPOCHUS KOMITO3UIINH, TPOCTPAHCTBA M 0O0HEMOB B
M300pa3UTEILHOM UCKYCCTBE.

17. Marematndeckue XapakKTepUCTUKU €TUMETCKUX MHPaMHU/I.

18. MaremaTtuueckuit IBETHUK: po3bl [ Bumo I'panu.

19. Muoroyronsuuku JXKepronna u Harems.

20. Opuramu — reomMeTpusi OyMasKkHOTO JIUCTA.

21. TlocTpoeHue MIOCKUX KPUBBIX B MOJIIPHBIX KOOPMHATAX.

22. Ilpumenenue rpakoB JIMHEMHON (PYHKIIMU B TPOPECCUOHAIBHOMN 1€ATEIBHOCTH.
23. PucyHku Ha KOOpJAMHATHOM MJIOCKOCTH.

24. @OpakTan B OKpYXaroleM Hac MUpE.

25. llenu u 3a1aum n3y4eHus: MaTeMaTuku pu ocBoeHuu npodeccuii CI10.
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Mpuioxenue 2

Cunxponuszanus odpazoBarejbHbIX pe3yjbTaToB ®I'OC COO 1 @T'OC CIIO

HaumenoBanne OK, IIK
corjiacio ®IoC CI10

HanmeHoBaHMe JIMYHOCTHBIX
pe3yabtatos (JIP)
corjacio ®I'oC COO

HaumeHnoBanue
MeTtanpeametrHsix (MP)

pe3yJbTaToB
corsaacuo ®IrocC COO

OK 2. Mcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOKCKa, aHaJIN3a U
UHTEPIIpETaluU
uHpopmanuu u
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS
npodecCHOHATBHBIX
3a1a4

JIP 04. ChopmMHupOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJbTYp, a TAKXKe
pa3IUYHBIX POPM OOIIECTBEHHOTO
CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B TIOJIUKYJIbTYPHOM MUPE;

JIP 08. HpaBcTBEeHHOE CO3HAHHE U
MOBE/ICHNE HA OCHOBE YCBOCHHSI
00I1IeYeIOBEYSCKHX [ICHHOCTEHH;

JIP 10. DcreTrueckoe OTHOIIEHHE
K MUPY, BKITIOYas 3CTETUKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
00IIIECTBEHHBIX OTHOIIEHUHI

MP 06. YMenue onpenensith
Ha3zHauYeHUE U QYyHKIHUU
Pa3IMYHBIX COMATIBHBIX
WHCTHUTYTOB

OK 2. Ucnonp30BaTh
COBpPEMEHHBIE CpPe/ICTBA
MIOMCKa, aHAJIu3a U
UHTEPIIpETalUU
UHPOpPMALIUU U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIs
BBITTOJTHECHHS
npodeccuoHaTbHBIX
3a71a4

OK 5. OcymiecTBisTh
YCTHYI0O U IUCBMEHHYIO
KOMMYHHKAIUIO Ha
roCy1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanum ¢
y4ETOM OCOOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 05. ChopmMupoBaHHOCTH
OCHOB CaMOpa3BUTHS H
CaMOBOCIIUTaHMsI B COOTBETCTBUH
¢ 00111e4YeI0BEYECKUMU
LEHHOCTSIMU U HJiealaMU
TPakJIaHCKOTO OOIIECTBA;
TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOSTENIBHON, TBOPYECKOU U
OTBETCTBEHHOM JEATEIHLHOCTH;

MP 01. YMeHne caMOCTOATEIBHO
OTIPEIEIATH LIETU NeATeILHOCTH U
COCTaBJISITh IUIAHBI AESITEIILHOCTH,
CaMOCTOATENbHO OCYIIECTBIIAT,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh ACSATEIHHOCTD;
HCITOJIE30BaTh BCE BO3MOKHEIE
peCypCHI st JOCTHXKEHUSI
IOCTaBJICHHBIX IEJICH 1
peanu3anuy MIaHoB
NesITeNIbHOCTH;, BBIOMPATh
YCIENTHBIE CTPATETHH B
Pa3IMYHBIX CUTYALUSX;

JIP 09. I'otoBHOCTH U
CIIOCOOHOCTH K 00pa3oBaHMUIO, B
TOM YHUCJIE CaMOOOPa30BaHUIO, HA
MPOTSKEHUH BCEU JKU3HU,
CO3HATEJIbHOE OTHOLIEHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHON
po¢eCCHOHAIBHON U
OOIIIECTBEHHOM IE€SATECILHOCTH,

MP 03. Biragenne HaBEIKaMH
MO03HABaTEJNbHOM, Y4eOHO-
HCCIIEIOBATENIBCKON U POEKTHOMN
JeITETHOCTH, HAaBBIKAMU
paspeleHus mpoosieM;
CITOCOOHOCTE M TOTOBHOCTH K
CaMOCTOSATEIIbHOMY TTOUCKY
METO/IOB PEIICHUS TPAKTHYECKUX
3a/1a4, IPUMEHEHHUIO PA3TMYHbBIX
METOJIOB TTO3HAHMS,
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JIP 13. Oco3HaHHBI BEIOOD
Oynymel nmpodeccuu u
BO3MOKHOCTEH peau3anuu
COOCTBEHHBIX JKU3HEHHBIX
IUIAaHOB; OTHOIIEHUE K
npodeccrnoHaTbHOM
JEeSITeTLHOCTH KaK BO3MOXXHOCTH
y4acTHs B PEUICHUU JINYHBIX,
OOI1IECTBEHHBIX,
rOCY/IapCTBCHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM

MP 04. I'otroBHOCTB U
CHOCOOHOCTH K CAMOCTOSITEITLHOM
MH(POPMAIIMOHHOIIO3HABATEILHOM
NesITeNIbHOCTH, BIaJICHHE
HABBIKAMU TIOJTyYSHUS
HE0OXO0aMMOM HH(POPMALIHH U3
CJIOBapey pa3HbIX TUIIOB, YMEHUE
OPUEHTHPOBATHCS B PA3IUYHBIX
MCTOYHUKAX MH(OpMAIHH,
KPUTHUYECKH OLIEHUBATh U
HHTEPIPETHPOBATH HHPOPMAITHUIO,
MOJIYy4aeMYI0 U3 Pa3InYHBIX
HUCTOYHUKOB;

MP 05. YmMenue ucrnoiab30BaTh
cpencTBa HH(GOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUI
(manee - UKT) B pemieHun
KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33124 C
coOJroieHreM TpeOoBaHUI
PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM
HH(POPMAIIMOHHOM O€30MTaCHOCTH;

MP 07. YMeHHE CAMOCTOSITEIHHO
OIICHUBATH U TIPUHUMATh
pellIeHus, OTpeAeSIONIne
CTPATETHIO IOBEJICHUS, C YIETOM
Ipa)XIaHCKUX U HPAaBCTBEHHBIX
IIEHHOCTEIH;

MP 09. Binagenune HaBLIKaMHU
MO3HABATENBHON pedIeKCUu Kak
OCO3HAHMS COBEPIIAEMBIX
JIEMCTBUM M MBICIIMTEIBLHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHMM, T'PaHMI] CBOETO
3HAHHUS ¥ He3HAHUS, HOBBIX
[M03HABATEJIbHBIX 33/1a4 U CPEJICTB
UX JTOCTHKEHHUS
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OK 4. D¢ dexruBHO
B3aMMOJICHCTBOBAThL U
paboTaTh B KOJIJICKTHBE.

OK 5. Ocy1iecTBasTh
YCTHYKO ¥ MUCHbMECHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOCHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 06. TonepanTHOE CO3HAHUE U
MIOBE/ICHHE B TOJINKYJIBTYPHOM
MUpE, TOTOBHOCTB U CIIOCOOHOCTD
BECTH JTHAJIOT C IPYTUMH
JFOJIbMH, JIOCTUTATh B HEM
B3aUMOIIOHHMAaHHUSI, HAXOAUTh
o011Me e U COTPYAHUYATD AJIs
UX JIOCTH)KEHHSI, CTIOCOOHOCTD
HIPOTHBOCTOATH MJICOJIOTHU
IKCTPEMHU3Ma, HAllMOHAIIN3MA,
KceHo(hoOUr, AMCKPUMHUHAIIUH IO
COIMAJIbHBIM, PEITUTUO3HBIM,
pPacoBbIM, HALIMOHATIBHBIM
NpU3HAKaM U JPyruM
HETaTUBHBIM COIMATbHBIM
SIBIICHUSIM;

MP 02. YMmeHue npogyKTUBHO
o0mIaTbcs U B3aUMO/IEHCTBOBATh
B IIPOLIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh
MO3UIINHU IPYTHX YYaCTHUKOB
NEeATEIBbHOCTH, 3PPEKTUBHO
pa3pemaTth KOHQIHUKTHL;

JIP 07. HaBblku cOTpyIHUYECTBA
CO CBEpCTHUKAMHU, AECTHMHU
MJIQ/IIIETO BO3PACTa, B3POCIBIMHU
B 00pa30BaTEIIbHOM,
0OLIECTBEHHO 0JIE3HOH, yueOHO-
HCCJIEN0BATENHCKOM, MPOSKTHOMN U
JIPYTUX BUIAX JEATEIbHOCTH.

MP 05. YmMenue ucrnoiab30BaTh
cpencTBa HH(GOPMAITMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI
(manee - UKT) B pemieHun
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33124 C
co0JII0/IeHNEM TpeOOBaHHH
APrOHOMHUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHtsl, TPABOBBIX U
ATHYECKUX HOPM, HOPM
nH(OpMaIMOHHON 0€30MaCHOCTH;

MP 08. Brnagenne SI36IKOBEIMU
CpEIICTBaMH - YMEHHUE SICHO,
JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUSI, UCIIOJIb30BATh
aJICKBAaTHBIE SI3BIKOBBIEC CPEJICTBA.
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Hpuaoxkenne 3

IIpeemcTBeHHOCTH 00pa3oBareabHbIX pe3yabTaToB ®I'OC COO (mpeaMeTHbIX) €
o0pa3oBarteabHbIMu pe3dyabratamu ®I'OC CITIO
(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBA3b 00111€00pa30BaTEILHOTO
MpeAMETa CO CIENUATBHOCTBIO)

HaunmeHnoBanue HaumeHnoBanue HaunmenoBanue HaumeHnoBanue
o0menpogeccnoHAILH | NpogecCHOHATBHBIX NpeAMeTHBIX pa3aesioB/TeM U padouei
bIX JMCHUIIMH € moayJeit (MIK) ¢ pe3yabTaToB NnporpamMMme 1o npeamMery
o0pa3oBaTeIbHBIMH o0pa3oBaTe/IbHBIMH ProcC Coo,
pe3yJbTaTaMu, pe3yJibTaTaMu, HMEIOIIUX
HMEIOIIHMMH HMEKIIHMH B3aMMOCBS3b C
B3aHMOCBS3b € B3aUMOCBSI3b C OP ®©I'0C CIIO
npeamerasivu OP npeamerasivu OP
OI1.01. Pucynok IIM 01. TBopueckas u I1P6 06. Paznen 1. IloBropenue kypca
HCTIOJIHUTEIBCKAS Buanenune MaTeMaTUKH OCHOBHOM IIKOJIBI
YMeTn: NEeITEILHOCTD OCHOBHBIMU Tema 1.2. IIpouieHTHBIE
- IIPUMEHSTH MJIK.01.01. MOHSATUSIMU O BBIYHCIICHUSI B
TEOPETUYECKHE 3HaHUA B | XyHI0)KECTBEHHOE IUIOCKHX U npoecCHOHANBHBIX 3a7a4ax
IIPaKTUYECKON IIPOCKTUPOBAHUE npocTpaHcTBeHH | Pasnen 2. [psimbie u
npodeccuoHaTbHON U3JIeHI IeKOPAaTUBHO- | BIX IJIOCKOCTH B IIPOCTPAHCTBE.
NeSITeNbHOCTH; MIPUKJIIATHOTO U reoMerpudeckux | KoopamHatTel M BEKTOPHI B
- OCYILIECTBIISAT IPOLIECC | HAPOJTHOTO UCKYCCTBA | Urypax, Ux IIPOCTPAHCTBE.
W3yYCHUS U Ymers: OCHOBHBIX Tewma 2.1. OCHOBHBIE TIOHATHS
poQecCHOHATBLHOTO - MPUMEHSTh OCHOBHBIE | CBOMCTBAX; ctepeomerpuu. Pacnonoxxenue
M300pakeHUs HATYPHI, KOMITO3UILIUOHHBIE c(OPMHPOBAHHOC | MPAMBIX U INIOCKOCTEH.
€€ Xy10’)KECTBEHHON 3aKOHBI U TIOHATHUS TIPH | Th YMEHUS Tewma 2.4. TleprieHquKyIIsp U
UHTEepIpeTaluu MPOEKTUPOBAHUH U pacro3HaBaTh HakJoHHas. Teopema o Tpex
CPEICTBaMH PUCYHKA. WCIIOJTHEHUU U3AENui T€OMETPUUYECKHUE | TEPIEHANKYJIIIpax
JIEKOPaTUBHO- ¢burypsl Ha Tewma 2.5. KoopauHaTsl u
3HaTh! MIPUKJIJHOTO yepTekax, BEKTOPbI B IPOCTPAHCTBE.
- OCHOBBI HCKYCCTBa; MOJIETISIX U B Paznen 3. MHOTOTpaHHUKHU U
n300pa3uTeIbHOM - pa3pabarbIBaTh peallbHOM MHpE; | Tella BpallCHUSI.
TPaMOThI, METOJIbI U aBTOPCKHE KOMIIO3ULIUN | IIPUMEHECHUE Tema 3.2. llunuuap, koHyc,
CrocoOBbI rpaUuecKoro | Ha OCHOBE TPAJUIUK U | U3YUEHHBIX 1ap ¥ UX CeUeHUs
U IIACTUYECKOIO COBPEMEHHBIX CBOWCTB Tewma 3.3. IIpumepsl
MU300pakeHUs TpeOoBaHU TE€OMETPUYECKUX | CUMMETpUil B Ipodeccuu.
reOMETPUYECKUX TEI, JIEKOPaTUBHO- ¢uryp u popmyn | Paznen 5. [IpousBonHas u
MPUPOJHBIX OOBEKTOB, MIPUKIIATHOTO JUTSL peleHus nepBoobpasHas GpyHKUnUU
nei3axa, YeJIOBeKa, reomerpuueckux | Tema 5.3 MOHOTOHHOCTB
3a/1a4 U 3a71a4 ¢ ¢yuknun. Touku skcTpemMyma.
OIT 03. ITepcnexTrBa MIPaKTUYECKUM Paznen 6. Crenenu u KOpHH.
COJIEpKAHUEM. CremneHnHas, Moka3aTejnbHas U
YMmerb: aorapupmuueckas pyHKIUH.
- 0TOOpakaTh PI16 12 Ymenne | Tema 6.7. Jlorapudmsel B
OKPY’KaIOIKE MPEAMETHI, BBIUUCIIATH IIPUPOJIE U TEXHUKE.
UHTEPBEPBI U DKCTEPLEPSIL; TEOMETPUUECKUE Pasznen 7. DnemeHTHI TEOpUN
BEJINYUHBI BEPOSITHOCTEU U

3HaTk:
- 3aKOHBI JUHENHOMN

(nnuHa, yromn,
IUIOIIAAE, O0BEM,

MaTEMaTHYECKON CTATHCTHKHU.
Tema 7.1. CoOblITHE,
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MEPCIIEKTUBBI
- OCHOBHBIE METO/IbI
MIPOCTPAHCTBEHHOTO
MIOCTPOCHHUSI Ha
IJIOCKOCTH;

OI1.10. unuBunyanpHas
IPeaIPUHUMATETbCKAS
IEATENILHOCTD

VYMeTn:
-IPOBOJTUTH
HCCJIEIOBAHHUE PHIHKA

3HaTh!
- OCHOBHBIE (POH/IBI
TPEIPHATASL

HCKYCCTBa;

3HaTh:

- 0COOEHHOCTH
rpaguyecKux,
JKMBOITUCHBIX,
IJIACTHYECKUX
peleHuit mpu
W3TOTOBJICHUH U3CITHHI
JIEKOPaTUBHO-
MIPUKIATHOTO
HCKYCCTBA,

TUIOILA b
TTOBEPXHOCTH),
UCTIONB3YS
U3y4YCHHBIC
(bopmyIIBl 1
METOIBI

PIIG 14 Ymenue
BBIOMpAThH
MOIX O AL
H3y4YCHHBIN
METOJ AJIst
pelieHus 3a1a4u,
pacro3HaBaTh
MaTeMaTH4eCKHe
(hakTel 1
MaTeMaTH4eCKHe
MOJIEJH B
PUPOTHBIX U
0OILLIECTBEHHBIX
SIBJICHUSX, B
UCKYCCTBE;
yYMEHHUE
MPUBOIUTH
TIPUMEPHI
MaTeMaTHYeCKUX
OTKPBITUI
POCCUICKON U
MHPOBOH
MaTeMaTHYeCKOM

HAaYKH

BEPOSATHOCTH COOBITHSI.
Clo’keHre 1 YMHOKEHHE
BEPOSITHOCTEN
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