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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma nucrumuinabl «MaTtematrkay pazpaboTaHa Ha OCHOBE:

- (bemepampbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApPTa CPEIHETO
obmero oopazopanus (nainee — DI'OC COO);

- TpPUMEpPHONW OCHOBHOW 00pa30BaTENbHON MPOrPaMMBI CPEIHEro O0OIIero
obpazosanus (nanee — [IOOIT COO);

- (hemepambHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTENbHOTO CTaHAapTa CPEIHETO
npodeccuonanbHoro oopazoanus (manee — @I'OC CIIO) 54.02.02 JlexopaTuBHO-
MPUKJIATHOE UCKYCCTBO U HAPOJHBIE MPOMBICIIHI (110 BUJAM);

- TpuMepHOM paboued mporpammbl  00IIE00pa3oBaTeNbHON  y4eOHOM
TUCIUIUIMHBL  «MareMatukay 10 TyMaHUTapHOMY Tpoduio oOydeHus (s
poQeCCUOHANIBHBIX 00Pa30BaTEIbHBIX OPraHU3aIIN );

- yueOHoro miaHa mno cnenuainbHocTu 54.02.02 JlekopaTUBHO-TPUKIIATHOE
MCKYCCTBO U HapOJIHBIE MPOMBICIIHI (110 BUJIAM);

- pabodeil mporpamMMmbl BOCIHTAaHHS TI0 croeruanbHocTH — 54.02.02
JlekopaTUBHO-NPUKIATHOE UCKYCCTBO U HAPOIHBIE IPOMBICIIHI (110 BUAAM);

[Iporpamma aucruumHbl «MaTemaTuka» pa3paboTaHa B COOTBETCTBHH C
Konmenmume#r mnpenomaBaHuss  0oO0IMeo0pa3oBaTEIbHBIX JWCIUIUIAH C  YYETOM
Mpo(ECCHOHAILHON HANPABJICHHOCTH IMPOTrpaMM CpelHero mnpodhecCuoHaIbHOTO
oOpa3oBaHMs, peaqu3yeMblX Ha 0a3e OCHOBHOro o0miero oOpa3oBaHws,
YTBEPXKJICHHON  pacnopsbkeHueM  MuHucTepceTBa  mpocBelieHuss  Poccuiickon
Oenepanmun - ot 30.04.2021 Ne P-98, Ha ocHoBaHuu mnucbma JlemaprameHrta
rocyJapCTBEHHOM MOJIUTUKH B chepe cpeaHero npodeccuoHaIbHOro 00pa3oBaHus U
npodeccuoHaibHOrO0  00y4yeHuss MuHucrepcTBa mpocBemieHuss — Poccuiickoit
®enepanun ot 30.08.2021 Ne 05-1136 «O HanpaBiieHUM METOAUK MPETIOIABAHUSY.

Coneprxanue padboyeil mporpaMMbl TUCHMILTMHBI «MaTeMaTuka» pazpadoTaHo
Ha OCHOBE:

- CUHXpoHU3auu oopazoBareibHbIX pe3ynbTaToB @PI'OC COO (JIMYHOCTHBIX,
npeaMeTHoix, MetanpeameTHbix) U ®I'OC CIIO (OK) c¢ yueroM mnpoduiabHON
HaIPaBJICHHOCTH CHEUAIbHOCTH;

- UHTErpalluy U MPEEMCTBEHHOCTH COAECPKAHUS TUCHUIUIMHBI «MaTeMaThKa
U coJiepKaHus yueOHBIX JUCIUIUIHH, podeccuoHanbHbIX Moyeid ®I'OC CIIO.

1.2. MecTo JMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbI

HucuunnuHa «MaTtemaTtnkay wu3ydaercss B 0O0IIeo0pa3oBaTeIbHOM  ITUKJIC
00pazoBaTeIbLHON MPOrpaMMbl CpeHETO MPodheCcCUOHAIBHOTO 00pa3oBaHus (J1aee —
OIl CIIO) no cnenunanbHoctd 54.02.02 JlekopaTUBHO-TIPUKIIATHOE HCKYCCTBO H
HapoAHbIE MNPOMBICIBI (IO BUAAM) Ha 0a3e OCHOBHOIO OOLIEro 0oOpa3oBaHUs C
MOJIyYE€HUEM CPEHETO 00111ero 00pa3oBaHusl.



Ha wusyuenne nucummmssl «Martemarnka» no crenuanbHocTH 54.02.02
JIeKOpaTUBHO-TIPUKJIAIHOE MCKYCCTBO UM HAapOJHbBIE MPOMBICIABI (IO BHJAM)
oTBOAUTCS 232 yaca B COOTBETCTBUU C YYEOHBIM IIJIAHOM IO CHEUATIBHOCTU
54.02.02 /lekopaTUBHO-IPUKIATHOE UCKYCCTBO U HAPOHBIE MPOMBICIHI (IO BUAAM).

B nporpamme TeopeTHyYECKHE CBEACHUS JOMOJHSIOTCS MPaKTUYECKUMHU
3aHATUSIMM B COOTBETCTBMM C Y4E€OHBIM IUIaHOM IO crnenuanbHocth 54.02.02
JIeKopaTUBHO-TIPUKJIIATHOE UCKYCCTBO U HAPOJIHBIE IIPOMBICIIBI (10 BUIaM).

[IporpamMma cOIEpKUT TEMATUYECKUH IUIAH, OTPAKAKOIIUNA KOJIUYECTBO YACOB,
BBIJICIIIEMOE HA N3YUYEHUE PA3ACIIOB U TEM B PaMKax JUCHMIUIMHBI «MaTeMaTukay.

KoHTposIb KayecTBa OCBOEHUS NHCHMIUIMHBI «MaTemaTuka» IMpPOBOAMTCS B
IIPOLIECCE TEKYIIETO KOHTPOJISI U IPOMEKYTOUHON aTTECTALUU.

Texyiuit KOHTPOJIb MPOBOJAUTCS B Mpeiesiax y4eOHOr0 BpEMEHH, OTBEACHHOTO
Ha INpeaMET, KaK TPaJAULIMOHHBIMHU, TaK U MHHOBAallMOHHBIMH METOAAMH, BKJIFOYAs
KOMIIBIOTEPHOE  TE€CTUpOBaHWE. Pe3ynpTaTbl KOHTPOJS  YYHUTHIBAIOTCS  IIPU
MO/IBEICHUHU UTOTOB MO MPEAMETY.

[IpomexxyTouHast arrectanus HPOBOAUTCS B (opMe SK3aMeHa IO HTOram
U3Yy4YEHUS MIpEeAMETA.

5.3. Ileamn u 3a1a4u JUCHUILINHBI
Peaim3zanus nporpamMmsl nuciuiuiniel «Martematuka» B crpykrype OII CIIO
HaIlpaBJICHa Ha JOCTHKEHUE LENH T10:

- ocBoeHMI0 obpasoBartenbHbiX pe3ysbraroB GI'OC COO: nuunoctueie (JIP),
MmetarnpeametHsie (MP), npenmernsie 6a3oBoro yposus (I1P6);

- TIOJITOTOBKE OOYYAlOMIMXCA K OCBOCHHIO OOIMMX W MPOQECCHOHATBHBIX
komneteHuuit (nanee — OK, I1K) B cootBercTBUU ¢ ®I'OC CIIO no cnenuaibHOCTH
54.02.02 [IlexopaTUBHO-IPUKIIATHOE UCKYCCTBO U HAPOHBIE MPOMBICIHI (IO BUAAM).

B cootrBerctBum ¢ IIOOII COO conepxaHue MmporpaMMbl HampaBiIC€HO Ha
JOCTH)KEHUE CIEAYIOIINX 3a]1ay:

- IPEIOCTABIISITH KaXKOMY 00y4aromeMycsi BO3SMOXKHOCTh JOCTHKEHUST YPOBHS
MaTeMaTUYeCKUX 3HAHUM, HEOOXOJAMMOTro JUIsl JNajdbHEWIIEH YCIEIHON >XWU3HU B
OOIIIECTBE;

- o0OecrieunBaTh HEOOXOJIMMOE CTPAHE YHUCIIO BBIMYCKHUKOB, MaTeMaTHuecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA HJisi MPOJOJDKEHHs OOpa30BaHUS B Pa3IUUYHBIX
HallpaBJICHUSAX M i1 TPAKTUYECKON NESATEebHOCTH, BKJOYas IMPENO/IaBaHUe
MaTEeMaTHKH, MaTeMAaTUYECKUE HCCIeN0oBaHus, paboTy B chepe mHPOPMAIMOHHBIX
TEXHOJIOTUH U JIP.;

- B HEOOXOJMMOCTH TPEIyCMOTPETh TOJATOTOBKY OOydYalomuXxcs B
COOTBETCTBUHM C MX 3allpOCaMU K YPOBHIO MOATOTOBKH B cdepe MaTeMaTHYEeCKOTrO
oOpa3oBaHus;

- OCBOCHHME 3HAHMI, COCTABIISIIOUIMX OCHOBY HAay4YHBIX NPEJICTaBICHUNA 00
nH(pOpMAIUK; - OBJIAICHHE HAaBBIKAMH PA0OTHI ¢ Pa3IMYHBIMU BUIAMU HH(POPMAITHH
Ipyd TIOMOLIM  KOMIIBIOTEpAa H  JPYTUX  CPEACTB  MHGPOPMAIMOHHBIX |
KOMMYHHUKaIMOHHBIX TexHonoruii (MKT);



- TpUOOpETEHUE TEOPETUYECKMX M MPAKTUYECKHMX HAaBBIKOB pPAaOOTHI ¢
NEPCOHAIBHBIM KOMIIBIOTEPOM U MMAKETAMU MPUKIAIHBIX IPOrPaMM.

B nmpouecce ocBoenust aucuuIuiMHbl «MaremMaTuka» |y 0Oydarouuxcs
IeJICHANIPABICHHO (OPMHUPYIOTCS YHUBEpCaldbHbIC YyYeOHBIE NEUCTBHUS (manmee —
YY), Bxmouas  QGopMHpOBaHWE  KOMIIETCHIIMH B oOmactm  y4eOHO-
HCCJIEI0BATEIbCKOM W TMPOEKTHOM JIEATEbHOCTH, KOTOpbIE B CBOKO O4YEpE.lb
00ecIreynBaroT NpeeMCTBEHHOCTh (popMupoBanus oOmux komnereHuuin @I'OC CIIO.

®opMHupOBaHUE YV OPUEHTUPOBAHO Ha npodeccnoHanbHOe
camoonpe/ieNieHne 00yJaromuxcsi, pa3BuTue 0a30BBIX yMPaBICHUYECKHX YMEHUU TIO
IUTAHUPOBAHHIO M IPOCKTHPOBAHHUIO CBOETO MPO(PECCHOHAIBHOTO OYayIIero.

5.3. O0mas XxapakTepUCTUKA TUCIUTLIAHBI

JNucuuminna «MatemaTukay u3ydaeTcs Ha 0a30BOM YpOBHE.

Jucuuminna «MaremaTukay HUMEET MEXKIUCHUIUIMHAPHYIO CBSI3b C MpeaMeTaMu
0011e00pa3oBaTeIbHOT0 W JUCIHHUILUIMHAMHU  00mIenpo(ecCHOHATBHOTO — [IUKJIA
«Xumusn», «buonorusy», «®uszuka», «Pucynok», «llepcnexruBa», « MaauBnayanbHas
MPEANMPUHUMATENIbCKAS  IEATEILHOCTE), a Takke NPO(PEeCCHOHATBLHBIM MOIYJIEM
(manmee — IIM) TIM O01. TBopyeckass W HMCHOJHUTENIbCKAs AesATeabHOCTh, MJIK
01.01. XynoxkecTBEHHOE MPOECKTUPOBAHUSA W3JEIUNA JIEKOPATUBHO-IIPUKIIAJHOTO U
HAapOJHOT'0 UCKYCCTBA.

ConepxkaHue JUCHMIUIMHBI HAMpPABIEHO HA JOCTUKEHHUE JIMYHOCTHBIX,
METaINpPEAMETHBIX W TPEIMETHBIX Pe3yJbTaTOB OOYYEHHUS, PErIAMEHTHPOBAHHBIX
dI'oC COO.

B mpoduibHYI0 COCTaBIAIONIYI0O TIO TPEAMETY BXOAUT MPO(EeCcCHOHATBHO
OPHEHTHUPOBAHHOE COJEP’KaHHUEe, HeoOXoauMoe Il (POPMHUPOBAHUS Y OOyJAFOIIHXCS
o0mIHX 1 Mpo(eccuoHaTbHBIX KOMITETEHITHI.

B nmenmsx mnoaroroBku oOydamommxcs K o Oyaymied mnpodeccruoHaIbHOM
NEATeIbHOCTH TPpU H3YYCHHHM JHUCIUIUIMHBI «MaTteMaTtnka» 0coboe BHUMaHHE
yaenserca 00ecrieueHre BO3MOXKHOCTH HMCIOJIb30BaHUSI MAaTEMAaTUYECKUX 3HAHUU U
YMEHHU B IIOBCEIHEBHOM JKMW3HU W BO3MOXHOCTH YCIEIIHOIO MPOJOJIKEHUS
o0pa3oBaHusl IO CIEIUATIBLHOCTIM, HE CBSI3AHHBIM C MPHUKJIAJAHBIM HCIOJIb30BaHUEM
MaTeMaTuku. B mporpamme mno IUCHUIUIMHE «MaremaTtuka», pealn3yeMou Ipu
MOATOTOBKE OOYYarOUIUXCA MO CHEeHHAIbHOCTH, MNPO(UIBHO- OPUEHTUPOBAHHOE
COAEPKAHUE HAXOAUT OTPAKEHHUE B TEMaX:

Tewma 1.2. IIpolieHTHBIE BBIYUCICHUS B MPOPECCUOHATBHBIX 3a/1a4ax

Tema 2.1. OcHOBHBIE TNOHSTUA CTEpEOMETpUH. PacmoyiokeHHe NpSAMBIX U
IJIOCKOCTEM.

Tema 2.4. IlepnieHIUKYJIAp U HAKJIOHHAs. TeopeMa o Tpex MepIreHIuKyIspax

Tema 2.5. KoopanHaThl 1 BEKTOPBI B IPOCTPAHCTBE.
Tema 3.2. {unuaap, KOHyC, IIap U KX CEUCHUS
Tewma 3.3. [Ipumepsl cummeTpuii B mpodheccuu.



Tema 5.3 MoHOTOHHOCTB (PyHKIIMH. TOYKHM SKCTpEMyMa.
Tema 6.7. Jlorapudmsl B IpUpPOIE U TEXHUKE.
Tema 7.1. CoObiTHE, BEpOATHOCTH COOBITHS. CIOXEHHE W YMHOXKEHHUE

BEPOSATHOCTEM.

1.4. Iliianupyemble pe3yabTaThl 0CBOCHHUS U CHUIINHBI

B pamkax mporpaMMbl AUCHMIUIUHBI «MareMaTuka» O0O0y4aroIIIMHUCS
OCBauBAaIOTCSl JIMYHOCTHBIE, METANPEIMETHbIE W NPEIMETHbIE pE3yJbTaThl B
cootBeTcTBUM ¢ TpeboBanmsiMu OI'OC cpeaHero oomero oopa3oBaHus: TMIHOCTHBIC
(JIP), metanipeametHeie (MP), mpeameTHbie 1t 6a3oBoro ypoBHs uzyuenus (I1P6):

Koani
pe3yJibTaToOB

H.]IaanyeMble pe3yabTaTbl 0CBOCHUA TUCHHUILJIMHBI BK/IIOYAI0T

JInunocTHbIe pe3yabTarsl (JIP)

JIPO5

CdopMHUpOBaHHOCTh OCHOB CaMOpPA3BHTHS W CaMOBOCIHTAHHS B
COOTBETCTBUHM C OOIIEYETOBEYECKUMHU IIEHHOCTAMH M HJCAIaMHU
IPaXJTaHCKOTO  OO0IIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEIIbHOM, TBOPUECKOI U OTBETCTBEHHOU JEATEIbHOCTH

JIP 06

ToslepaHTHOE CO3HAHHWE W TOBEICHHUE B IOJIUKYJIBTYPHOM MHUpE,
TOTOBHOCTh U CHOCOOHOCTh BECTU JHAJOr C JAPYTHMMH JIOJbMHU,
JOCTUraTh B HEM B3aMMOIIOHMMAaHHS, HAXOAUTh OOIIME LENH U
COTPYIHUYATH IS UX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHBOCTOSTH
UJICOJIOTUH DKCTPEMU3MA, HallMOHAIIN3Ma, KceHogooumu,
OUCKPUMHUHALIMM TI0  COLIMAJBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM NPHU3HAKAM W JPYTMM HETATHBHBIM COLIMAJIBHBIM
SIBJIICHUSIM

JIP 07

HaBbiku coTpyaHHYecTBa CO CBEPCTHHKAMH, IETHMH MIIQIIIETO
BO3pacTa, B3POCIBIMU B  00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIC3HOHM, y4eOHO-UCCIIEIOBATENbCKOM, MPOEKTHOH W JIPYTHX
BUJIaX ICATEIbHOCTU

JIP 08

HpaBCTBGHHOC CO3HAHHMC MW IIOBCACHHC HaA OCHOBC YCBOCHHA
O6HIC‘-ICJ'IOBC‘-ICCKI/IX LICHHOCTEH

JIP 09

['0OTOBHOCT, M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE
caMo00pa3oBaHnIo, HAa MPOTSHDKEHUHM BCEH KU3HU; CO3HATEIHHOE
OTHOIIECHUWE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIIOBHIO
yCHENnTHOU MpodecCHOHATBLHON 1 00IIECTBEHHOM eI TeTLHOCTH

JIP 10

DCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas OCTETUKY ObITa,
HAy9YHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIIEHUI

JIP 13

Oco3HanHbI  BBIOOp Oyaymied mnpodeccun W BO3MOXKHOCTEH
peanm3anii COOCTBEHHBIX >KM3HCHHBIX IUIAHOB, OTHOIIEHWE K
MpO(eCCHOHAIEHON JEATETLHOCTH KaK BO3MOXKHOCTH y4YacTHS B
pelieHun JINYHBIX, OOIIECTBEHHBIX, TrOCYJIapCTBEHHBIX,
00IIIeHaIIMOHATBHBIX MPOOJIEM.

5




JIMYHOCTHBIE Pe3yJbTATHI peajn3aluu
nporpammbl Bocnutanus (JIP I11B)

JIPIIB 4.1.

[IposiBasitonuii U TEMOHCTPUPYIOIIUNA YBOXKECHHUE K JIIOISIM TPY/a,
OCO3HAIOLIUHI IEHHOCTh COOCTBEHHOI'O Tpy/a

JIPIIB 4.2.

Crpemsiuiics K (GOpMHUPOBAHUIO B CETEBOM Cpejie JIMYHOCTHO U
po(heCcCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIEAA»

JIPIIB 7

Oco3Haromuii TPUOPUTETHYHD LEHHOCTh JMYHOCTH YEJIOBEKA,
YBaXKAIOIIUNA COOCTBEHHYIO M YYXKYIO0 YHUKAIHHOCTh B Pa3IMYHBIX
CUTYaIMsIX, BO BceX (hOpMax U BUJAX JEATEIbHOCTH.

JIP IIB 8.1

[IposBistromuii 51 JEMOHCTPUPYIOLLINN yBaK€HUE K
MPEICTABUTENSAM  PA3JIMYHBIX  ITHOKYJIBTYPHBIX, COLHUAIbHBIX,
KOH()ECCHMOHALHBIX M HHBIX TPYIIIL.

JIPIIB 8.2

ConpuyacTHBIi K COXPaHEHHIO, MPEYMHOXCHHUIO W TPaHCIALUU
KyJIbTYPHBIX TpagulMid W I[EHHOCTEH MHOTOHALMOHAIBHOTO
POCCHICKOTO TOCYAapCTBa

MeTtanpeameTtHble pe3yjabTathbl (MP)

MPO1

YMEHHE CaMOCTOATENIBHO ONpEACNATh LEIU ACSITCIBHOCTH U
COCTaBJIATH ILJIAHBI IESITENBHOCTH; CAMOCTOSTEIIHO OCYIIECTBIIATD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIIBHOCTh; MCIIOIb30BaTh
BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHUS MIOCTABJIECHHBIX LENEH U
pealiM3allud  IUIAHOB  JESTEIbHOCTH;  BBIOMpAaTh  YCIIEUIHbIE
CTPATErvuu B Pa3JIMYHBIX CUTYALUAX

MP 02

YMeHue npoyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE
COBMECTHOM  JI€ATEIBbHOCTH,  YYUTHIBaTh  MO3WLHMH  JIPYTHUX
YYACTHUKOB JIEATEILHOCTH, 3 (HEKTUBHO pa3peniaTh KOHPIUKTHI

MP 03

Brnanenune HaBBIKAMH MO03HABATEIBHOM, y4eOHo-
HCCIIEIOBATEIbCKOM M TPOEKTHOW JACSITENbHOCTH, HAaBBIKAMH
paspemieHusi  mpobOJIeM;  CIOCOOHOCT W TOTOBHOCTh K
CaMOCTOSITEIFHOMY TOMCKY METOJOB pEIICHUS MPaKTHUYECKUX
3a]1a4, IPUMEHEHHUIO Pa3INIHBIX METOIOB MTO3HAHUS

MP 04

['OTOBHOCTB M CITOCOOHOCTh K CAMOCTOSITEIPHOW WH()OPMAITMOHHO-
MMO3HABATEJIbHOM JAESTENbHOCTH, BJIaJCHUE HABBIKAMHU MOJIYYEHUS
HE00X0AMMOW MH(QOpPMALUK W3 CIIOBAPEH Pa3HbIX TUIIOB, YMEHUE
OPUEHTHPOBATHCS B  PA3IMYHBIX HCTOYHHKAX HWH(MOpMAINH,
KPUTUYECKH OLEHMBATh W HHTEPIPETHPOBATH HWH(OPMALHIO,
IIOJIy9aeMYI0 U3 Pa3JIMYHbIX HICTOYHHUKOB

MP 05

YMeHue  HUCHOJB30BaTh  CpPEeACTBA  HMH(POPMAIMOHHBIX  H
KOMMYHMKAIIMOHHBbIX TexHonoruil (manee — MKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3allMOHHBIX 3aJad C
coONI0ICHUEM TpPEOOBAHUN SPTOHOMMKH, TEXHUKHU O€30M1aCHOCTH,
TUTUMEHBl, PECYpPCOCOEPEKEHHsI, MPABOBBIX M 3TUYECKUX HOPM,
HOpM UH(GOPMAITMOHHON 0€301TaCHOCTH




MP 07

YMeHHE CcaMOCTOSITEILHO OOCHHUBATL MW IIPUHHUMATL PCIICHUA,
OIIpCACIIIONIUE CTPATCIUIO IMOBCACHHA, C YUYCTOM I'PpAKIAHCKHUX U
HPAaBCTBCHHLIX HGHHOCTGP'I

MP 08

BJ'IaIICHI/IC A3BIKOBBIMH CPCACTBAMHU — YMCHHC SICHO, JIOTHYHO H
TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHA, HCIIOJIb30BATL aACKBATHLIC
SI3BIKOBBIC CPCACTBA

MP 09

Brnagenne HaBbIKaMH MO3HABATEIBHON pe(dICKCUU KaK OCO3HAHUS
COBEpPLIAEMBIX JEUCTBUM U  MBICIUTEIBHBIX IPOLECCOB, UX
pe3yJbTaTOB U OCHOBAHUM, IPAaHUI] CBOCTO 3HAHUSA U HE3HAHUA,
HOBBIX IT03HABATEJIBHBIX 33]1a4 U CPEJICTB UX JOCTHKECHUS

IIpeameTHble pe3ybTaThl 0a30BbIi ypoBenb (I1P0)

[1P6 01

ChopmupoBaHHOCTH IPECTABICHUN O MaTEMaTHKE KaK YaCTH
MHPOBOU KYJIBTYPBl 1 MECTE MAaTEMAaTUKU B COBPEMEHHOU
LIMBHJIN3AIMH, CITIOCO0aX ONMCAHUs SIBJIEHUN peaJbHOTO MUpPA Ha
MAaTE€MATHYECKOM SI3BIKE

[1P6 02

CdopMupoBaHHOCTH TTPEACTABICHUH O MATEMAaTHYECKHUX MTOHATHSIX
KaK BKHEHIIUX MATEMAaTHYECKUX MOJAENSAX, TO3BOJISFOIINX
ONMCHIBATh U U3y4YaTh PA3HbBIC MMPOLIECCHI U SIBJICHUS; TOHUMAaHUE
BO3MOKHOCTH aKCUOMATHUYECKOTO IMTOCTPOCHUSI MATEMATUYECKUX
TEOpUH

[1P6 03

Brnagenune MeTo1aMu J10Ka3aTelIbCTB M aJITOPUTMOB PEIICHUS,
YMCHHE UX IPUMECHSTD, IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHHS B
XOJI¢ PEIICHNUS 3129

[1P6 04

Biianenue ctaHaapTHRIMU IPUEMAMU PELICHUS PAlMOHAIBHBIX U
VMppalOHAIbHBIX, I0KA3aTEJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKAX YPABHEHUM W HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YHCIIE
JUISl TIOMCKA ITyTH PEIICHUS U WIUTIOCTPALIMY PEIICHNs] YPABHEHUN U
HEPABEHCTB

[1P6 05

CdopMupoBaHHOCTH TPEICTABIICHU 00 OCHOBHBIX TIOHSATHSX,
UJIesIX U METOJIaX MaTeMaTUIECKOr0 aHaIn3a

[1P6 06

Biianenne 0CHOBHBIMU ITOHATHSIMU O TUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaxX, UX OCHOBHBIX
CBOMCTBax; COPMHPOBAHHOCTh YMEHHUS PACIIO3HABATH
reoMeTpuyueckre GUrypsl Ha YepTekax, MOJACISAX U B PEalbHOM
MUpE; NPUMEHEHUE N3YYEHHBIX CBOMCTB FT€OMETPUUECKUX PUTYP U
(bopMy1 AJIs peLIeHUs] TEOMETPUUECKHX 3a/1a4 U 3a]1a4 C
IIPAKTUYECKUM COJIEPKAHUEM

I1P6 07

C(l)OpMPIpOBaHHOCTI) HpCIICTaBHCHI/If/'I O IIponcccCax M sABJICHUAX,




cnyqaﬁHbe BCINYHUH

MMEIOLIUX BEPOSTHOCTHBIN XapaKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEATbHOM MUPE, OCHOBHBIX MOHATHAX
AJIEMEHTAPHON TEOPUHU BEPOSATHOCTEN; YMEHUN HAXOINUTh U
OILICHMBATh BEPOSTHOCTH HACTYIICHUSI COOBITUH B TPOCTEHIINX
ITPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU

I1P6 08

Biianenune HaBbIKaMH UCTIOIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MIporpamM IMpH PELICHUH 3a/1a4

B mnpormecce o0OcCBOEHUS AMCHUILIMHBI
IIeJICHANPaBJICHHO (POPMHUPYIOTCS YHUBEpCalbHBIC Yy4eOHBIC IEWCTBUS, BKIFOYAs
dhopMUpOBaHME KOMIIETCHIIMN 00yJarOIUXCs B 00JIaCTH y4eOHO-UCCIIeI0BATEIHCKOM

u HpOCKTHOP'I ACATCIBHOCTH,

KOTOPLBIC

«MaremaTtuka»

B

y oOydJaromuxcs

CBOIO  O4YCPCIb 00eCcreYnBaroT

MPEEeMCTBEHHOCTH popmupoBanus oomx komnetermmii I'OC CIIO.

yuednble aeiicrBus (popmupoBanue
cOOCTBEHHOI 00pPa30BaTEIBHOM CTPATET U,
CO3HATEJIbHOE (hOPMUPOBAHHE
00pa3oBaTeNBLHOTO 3a1poca):

- BJIQJICHUE HAaBbIKAMH [T03HABATEIIBHOM,
y4eOHO-HCCIIeI0BATEIBCKOM M IIPOSKTHOM
NS TeTbHOCTH, HABBIKAMU Pa3pCIICHHS
po0JIeM; CITIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITOMCKY METOJ/IOB
pEIICHUS TPAKTUICCKUX 3a]1a4,
MPUMEHEHHIO PA3JINYHBIX METO/IOB
MTO3HAHHUS;

- TOTOBHOCTbD U CIIOCOOHOCTD K
CaMOCTOSITEIIBHON

nH(}OpPMaIOHHO-

II03HABATCILHOM ICATCILHOCTH,

BJIaJICHHC

HaBBIKaMU TIOJyYSHUS HEOOXOAMMOM
nHGOPMAIIUY U3 CIIOBAPEH Pa3HBIX TUIIOB,
YMEHHUE OPHCHTUPOBATHCS B PA3TMYHBIX
MCTOYHHUKAX HH()OPMAIHH, KPUTUICCKH
OIICHUBATh U MHTEPIPETUPOBATH
WHPOPMAILIKIO, TOTYYaeMYFO U3 Pa3IMYHbIX
HUCTOYHHUKOB;

-YMEHHE UCTIOJIb30BaTh CPE/ICTBA
MH(OPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX
texnosioruit (nanee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H

Bujbl yHuBepcaJibHbIX y4eOHBIX Koabl HaumenoBanue OK (B
neicTBUi OK coorBercTBHH ¢ PI'OC CIIO
e1rOoC COO N0 CHeNHAJIBHOCTH
54.02.02 lekopaTHBHO-NIPUKJIATHOE
HCKYCCTBO H HAPOJHBIE NPOMBICJIbI
(mo Buaam)
ITo3naBaTebHbIC YHHBEpPCAJbHBIC OK2 OK 2 Hcnonp30BaTh COBPEMEHHBIE

CpEeJCTBA MIOUCKA, aHAJIN3a U
UHTepIpeTanuyu nHhOpMaIuu U
WH(POPMAITMOHHBIE TEXHOJIOTUH JIJIS
BBITMIOJTHEHHUSI 3a/1a4 PO eCCHOHATBHON
NeSATEIbHOCTH




OpraHMU3AIMOHHBIX 33/1a4 ¢ COOTI0ICHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, THTHEHBI,
pecypcocOepexeHu s, IPABOBBIX U
ATHYECKUX HOPM, HOPM HH()OPMAITHOHHOH
0€e30MMacHOCTH;

-yMEHUE OTPECNIATh Ha3HAUYCHUE U
(GYHKIMU pa3IUYHBIX COIIMATBHBIX
HHCTUTYTOB,;

-BJIaJICHHE HaBbIKAMU ITO3HABATEILHOM
pedIIeKCu KaKk OCO3HAHUS COBEPIIAEMBIX
JCHCTBHI M MBICIUTEIIBHBIX ITPOIIECCOB, UX
Pe3yJIbTaTOB M OCHOBAHHIA, TPAHUI] CBOETO
3HAHUS 1 HE3HAHMS, HOBBIX II03HABATEIbHBIX
3aJ1a4 U CPEJICTB UX JOCTHIKCHHUSI.

PerynatuBHbple yHHBepcallbHble YyueOHBIE
necTBus (LenenonaraHue, IJIaHUpOBaHUE,
PYKOBOJICTBO, KOHTPOJIb, KOPpEeKIHs,
[IOCTPOCHUE WHIUBUYaJIbHON
00pa3oBaTebHON TPACKTOPHH)

[TpunsTHe ceds U IPyTrux JOACH:

- IPUHUMAaTh MOTHUBBI M apryMEHTBI JPyTUX
J0IEH pu aHanuse pe3yibTaToOB
NesTeNbHOCTH;

IIPU3HABATh CBOE IPABO U MPABO APYIHX
JIFOJICH Ha OIINOKU;

- pa3BHBAaTh CIIOCOOHOCTH MIOHUMATh MUD C
HO3UILIMY JIPYTOTO YeJIOBEKa;

- IOHMMATh U HCII0JIb30BATh
IIpeuMylIecTBa KOMaHTHOM U
MH/IMBUYaJIbHOM paboThI;

- IIPUHUMATh LEeIn COBMECTHOMN
NesITeIbHOCTH, OpraHU30BBIBATh U
KOOpAMHUpPOBaTb  JEWCTBUSA 1O €€
JIOCTYDKCHHIO: COCTaBJIAThH IIJIaH JICHCTBHIA,
pacrpenenarth poJd C Y4eTOM MHEHHH
YYaCTHMKOB  OOCYXJIaThb  pe3yJbTaThl
COBMECTHOH paboTHI;

- KOOPJIMHUPOBATh U BBHIIOJHATH paboTy B
YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aMMO/IEHCTBUS;

- OCYUIECTBJISITH TO3UTUBHOE
CTpaTeruuecKkoe MOBEJIECHNUE B Pa3INYHBIX
CUTyallUsX, MpOSABIATH TBOPUECTBO U
BOOOpaskeHue, ObITh HUHUIIMATHBHBIM.

OK 4

OK 4. DddexTuBHO
B3alMO/ICIICTBOBATH U pabOTATh B
KOJIJICKTHBE U KOMaH/IE.

KoMMyHUKaTHBHBIC YHHUBEPCATIbHbIC
ydyeOHble  JeHCTBHS  (KOJUIGKTUBHAS U
WHIWBUJyaJIbHAs  JCATENBHOCTD  JUIA
pemieHust  y4eOHBIX,  TIO3HaBaTENbHBIX,
UCCIIEIOBATEIILCKUX, MPOEKTHBIX,
npodeCCHOHATBHBIX 3a71a4)

- OCYUIECTBJISITh KOMMYHHUKAIIUH BO BCEX
chepax KHU3HU;

- pacmo3HaBaTh HEBEpOAIbHBIE CPEICTBA

OK'S.

OK 5. OcyiiecTBisiTh yCTHYIO U
INUCHbMEHHYI0O KOMMYHHUKAIIUIO Ha
roCyJJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMANBbHOTO U
KYJIbTYPHOT'O KOHTEKCTA.




O6HI€HI/I$[, IIOHHUMAaTb 3HA4YCHUC
COIIMaJIbHBIX 3HAKOB, paciio3HaBaTb
IpCAIIOChIIKH KOH(bHHKTHLIX CI/ITyaI_II/Iﬁ n
cMAT4YaTh KOH(l)JII/IKTI)I;

- Pa3BCPHYTO M JIOTUYHO H3JIaraTb CBORO
TOYKY 3pCHUA C HCIIOJIB30BaHHCM
A3BIKOBLIX CPCACTB.

2. OFBEM JJUCIIUTIJIVHBI M BUIbl YYEBHOU PABOTHI

Bup yueOHoi padoThI

Oo0BeM B yacax

O0beM o0pa3zoBaTeIbHOM NPOrPaMMbl y4e0HOT 0

232
npeaMera
OcHOBHOE coiepKaHue 188
BT. U.:
TEOPETHYECKOE 00yUEHHE 176
MPAKTUYECKUE 3aHATUSA 12
IIpodeccnoHaIbHO OPUEHTUPOBAHHOE CO/IEPIKAHUE 36
BT. U.:
TEOPETHYECKOE 00yUEHHE 6
MIPAKTUYECKUE 3aHATHUS 30
Koncyabramus 2

IIpome:kyTouHas aTTecTalUs: (9K3aMEH)
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3. COAEP) KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA
OVYIL.03. MATEMATHUKA

HaumeHnoBanue Conep:xanue yueOHOro marepuaja u ¢popmsl O0BbeMm Kog Kopn Kox amyHoCTHBIX
pa3iesioB U TeM OpraHu3alMu esiTeJILHOCTH 00y4arouIuxXcs B o0pa3oBaTejLHOI0 | 00pa3oBaTeJbLHO pe3yJibTaToOB
yacax | pesyiabtata ®I'OC ro pe3yjabTara NMPOrpamMMbl
COO orocC C1io BOCIIMTAHUS/
Hanpasaenust
BOCIIUTATEIbHOM
padoThI
Pa3pnen 1. [loBTOpEeHHe Kypca MAaTEeMATHKH OCHOBHOM IIKOJIbI 15
Tema 1.1. Coaep:xanue yueOHOro MaTepuasa 4
Lens u 3ama4un 1 Yucia, YuCJI0BbIE U OyKBEeHHbIE 4 I1P6 02, JIP 04, JIPTIB 4.1.
MaTEMaTHKH IIPH BBIPaKeHHS. JIP 06, JIP 08, JIP IIB 4.2.
OCBOCHHHU MP 01, MP 03, JIP TIB 7
CHCHHAIBHOCTH. [lenb 1 3a1aun MaTeMaTUKHU MPU OCBOCHUM MP 04,MP 05, JIPTIB 8.1
Yucna n crienuaabHOCTH. ba3oBbie 3HaHUS U MP 08 JIP TIB 8.2
PRIHEIEHIT YMCIH TIO MATCMATHIC B . [ToznaBarensHoe — [Io3H
npodeccHOHALHOM U B TOBCETHEBHOM
nesiTenbHOCTH. JlelicTBUs HaJ
MOJIOKUTEITHHBIMU ¥ OTPHUIIATESIILHBIMU
YHClIaMU, C OOBIKHOBEHHBIMU U
JECSITUUHBIMU Ipo0simu. [leiicTBust co
CTEeTeHsIMH, (POPMYJIbI COKPALIIEHHOTO
YMHOXCHHUS.
Tema 1.2. Conep:xanue yueOHOTo MaTepuaa 6
IIponenTHbIC 1 | IIpoueHTHBbIE BHIYMCIECHUS B 2 I1P6 06, ITP6 14, OK 2 JIPIIB 4.1.
BBIMUCIICHHA B npogecCHOHANBbHBIX 3aa4aX. JIP 04, JIP 05, OK 4 JIPTIB 4.2.
npoeCCHOHATBHBIX JIP 08, JIP 13, OK 5 JIP TIB 7
3ajlaqax [IpocThie u CI0KHBIC MPOIECHTHI. MP 05, MP 06, JIPTIB 8.1
[IporieHTHBIE BHIYUCIICHUS B MP 08 JIP TIB 8.2

podecCHOHATBHBIX 3a/1a9ax
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Ilpogheccuonanvno-opuenmuposannoe 4 [To3naBarensHoe — [To3H
cooepiicanue
IpakTuyeckne 3ansitus Ne 1.
Brrurcnenue npocThiX U CII0KHBIX POIIEHTOB B
npodeccnoHaNbHBIX 3aa4ax.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJa 5
Pemenne 3agau. 1 I'eomeTpusi HA TUVIOCKOCTH. 1 I1P6 03, ITP6 06, JIPTIB 4.1.
JIP 05, JIP 08 JIP IIB 4.2.
Beraucnenus u npeobpa3oBaHusl. MP 04, MP 05, JIPTIB 7
YpaBHEHUS 1 HEPABEHCTBA. MP 08, MP 09 JIP TIB 8.1
IpakTuyeckne 3ansaTus Ne 2-3 4 JIP TIB 8.2
Pemenne reomeTpruyeckux 3a7ay Ha IIOCKOCTH. Iosnaarensioe — [TosH
KonTponbnas pabora.
Pa3znen 2. [IpsiMmble U JI0CKOCTH B ipocTpancTBe. KoopauHuaTsl u 20
BEKTOPbI B IPOCTPAHCTBE.
Tema 2.1. Conep:xanue yueOHOro MaTepuasia 8
OcHoBHbIE TIOHATHS 1 | BBeaenue B crepeomMeTpuio. 2 I1P6 09, ITPO6 14, OK 2 JIPIIB 4.1.
CTCpeOMeTpHUN. JIP 05, JIP 07, OK 4 JIPTIB 4.2.
Pacnonoxenne B3aumHoe pacronoxeHue npsiMbix U JIP 08, JIP 10, OK 5 JIP TIB 7
TIPAMBIX 1 IJI0CKOCTEH B mpocTpaHcTBe. OCHOBHBIE JIP 13, MP 01, JIPTIB 8.1
ITIOCKOCTCH. MOHATHS (TOYKA, IPSIMasi, MIIO0CKOCTb, MP 02, MP 06 JIP TIB 8.2
pOoCTpaHCTBO). OCHOBHBIE AaKCHOMBI Mosnaparensuoe — [TosH
cTepeomeTpuu. B3auMHoe pacronoxxeHue
NPSIMBIX (II€peceKaroLIrecs,
napajuieNibHble, CKPEIIUBAIOIINECs) U
IJIOCKOCTEM B MPOCTPAHCTBE. YTOI MEXKIY
MPSIMBIMU B IPOCTPAHCTBE.
[lepnieH IUKyYJISIPHOCTD MPSMBIX.
OcHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
IpakTuyeckne 3ansaTus Ne 4 4

Pemenne 3ala4 Ha IPUMCHCHUC aKCHOM

CTCPCOMCTPUU U UX CJ'ICI[CTBHﬁ.
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Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IIpakTuyeckne 3ansaTus Ne 5

Hcnonb3oBaHue napauieabHBbIX,
NEPHNCHANKYIISAPHBIX U CKPCIIHUBAIOIIUXCA IMTPSAMBIX
B UCKYCCTBE.

Tema 2.2.
[TapannenbHOCTD
MPSAMBIX, IPSMOK 1
IUIOCKOCTH,
IUIOCKOCTEN

Coaep:xanue yueOHOTro MaTepuaa

1 | IHHapajuieJbHOCTH NPAMOI U MJIOCKOCTH,
miockocreil. Onpenesnenne, NPU3HAKH U
cBoiicTBa. TeTrpasap u napanjesienunen,
HX 3JIEMEeHThI U CBOMCTBA.

[TapanienbHOCTh NPSMOU U MIIOCKOCTH,
wiockocteil. Onpezenenue, NpU3HaKu U
cBoiicTBa. TeTpasrap u napanienenurne/,
WX DJIEMEHTHI U cBoMcTBA. [locTpoenue
OCHOBHBIX CEUCHHIA.

IIpakTuyeckne 3ansaTus Ne 6
Brruncnenue ninuH, pacCTOSHUHM, YTIIOB
TeTpadIpa U napasuiesenunesia

Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IIpakTuyeckne 3ansaTus Ne 7
Pemrenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aJ1a4

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

OK 2
OK 4
OK 5

JIPTIB 4.1.
JIP IIB 4.2.
Ilo3naBarennHoe — [TozH

Tema 2.3.
[lepnien nukyssip-
HOCTb IPSIMBIX,
IpsIMOM U
IJIOCKOCTH,
IIJIOCKOCTEN.

Conep:xanue yueOHOT0 MaTepuasa

1 IlepneHauKyISIPHOCTH NPSAMOIi 1
IUIOCKOCTH, IUTI0CKOCTeH. Onpenesenue,
NPU3HAKHU U CBONMCTBA.

[lepneHMKyIApHOCTD NPSAMOU U
IJIOCKOCTH, INIOCKOCTEN. OnpeneneHue,
IIPU3HAKU U CBOMCTBA.

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

JIPTIB 4.1.
JIPIIB 4.2.
Ilo3naBarennHoe — [TozH
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IIpakTHyeckne 3ansaTus Ne 8
Pemenue 3agau Ha Temy: «lleprnieHauKynIIpHOCTD
MPSIMBIX, IPSIMOM U TIIOCKOCTH, MJIOCKOCTE

Tema 2.4.
[lepnenaukynsp u
HAaKJIOHHAsL.
Teopema o Tpex
MEPHEHIUKYISIPAX

Coaep:xanue yueOHOTro MaTepuaa

1 | IlepneHauKyJIAp U HAKJIOHHAA.
Teopema o Tpex nepneHIuKyJIsApax.

[lepniennukynsip v HakJIOHHasA. Teopema o
TpeX NEePIEeHIUKYIIApax. Yol MexXay
IPSIMOI U TUIOCKOCTBIO. YTOJI MEXILY
wiockocTsmMu. [lepneHaukymnspHbie
IJIOCKOCTH. PaccTosiHuA B IpOCTPaHCTBE.

IIpakTHyeckne 3ansaTus Ne 9

Pemenue 3aa4 Ha HAXOXKJCHUE yriia MEXITY
IIPSIMOM U IJIOCKOCTBI0, HA IPUMEHEHUE TEOPEMBI
0 TpeX MepIeHIUKYIApax.

Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IIpakTnyeckue 3anaTusa Ne 10
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4.

I1P6 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.
JIPTIB 7
JIP IIB 8.1
JIPIIB 8.2
ITo3naBarenbHoe — I1o3H

Tema 2.5.
Koopannarsl u
BEKTOPHI B
MIPOCTPAHCTBE

Conep:xanue yueOHOTr0o MaTepuaa

1 JlexapToBbI KOOPAUHATHI 1 BEKTOPbI B
NPOCTPAHCTBE.

JlekapTOBBI KOOPIMHATHI M BEKTOPHI B
npoctpancTBe. CII0)KeHUE U BEIYUTAHUE
BEKTOPOB. Y MHO)KEHHUE BEKTOpA Ha YHCIIO.
CkansipHoe IpOou3BeIeHUE BEKTOPOB.

IpakTuyeckne 3ansaTusa Ne 11 - 12
Pewrenue npocreiimmx 3aa4 B KOOpAMHATaX.
BrinosiHeHuEe neiCcTBUI HAll BEKTOPAMHU.
KonTtponsHas pabora

I1P6 13, T1P6 14,
JIP 05, JIP 07,
JIP 09, JIP 10,
MP 01, MP 02,
MP 04, MP 09

OK 2
OK 4
OK 5

JIPTIB 4.1.
JIPIIB 4.2.
Ilo3naBarennHoe — [TozH
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Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

IpakTuyeckne 3anaTus Ne 13 - 14
Brruncnenue yrioB Mexay NpsSIMbIMU U
I0CKOCTAMU. OnpeielieHue PacCTOSTHUS MEKIY
TOYKAMHU, UCTIONIB3YsI METO]T KOOPAMHAT.

Paznen 3. MHOrOrpaHHMKHU M TeJIa BPAllleHUS.

26

Tema 3.1.
ITpusma,
napasuieNnenumnesn,
Ky0, MupaMu/ia U ux
CCUCHUSL.

Coaep:xanue yueOHOro MaTepuaJa

12

1 | Ilonsitue MHOrorpannuka. Illpusma.
MMupamuna. [apamnenenunen. Kyo.

[TonsitTue MHOTOrpanHuka. [Ipuzma u
nupamua (HaKJIOHHbBIC, TIPSIMBIE,
MIPABWJIbHBIC) U UX DJIIEMEHTHI.
[Tapannenenunen, ero cBoiictea. Ky0.

[Ipocreiimme koMOMHAIIHI
MHOTOrpaHHUKOB. [IpaBuibHbIC

Hnomam) IMOBCPXHOCTU MHOTOI'PAHHHUKOB.

MHOTOrpaHHUKU. OObEM MHOTOTPaHHUKOB.

IIpakTnyeckue 3ansaTusa Ne 15 - 18
Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX
¢buryp (p€bpa, TuaroHa€u, yribl).

Pemenue 3a1a4 Ha NOCTPOEHUE CEUEHUI
MHOTOIPaHHUKOB.

Brrancnenue miomnianeit 00KoBasi v MOJTHAS
MIOBEPXHOCTh MHOTOTPaHHUKOB.
Brruncnenne 06b€Ma MHOTOIpaHHHUKOB.

12

TIP6 10, PTI6 11,
PII6 12, JIP 05,
JIP 07, JIP 08,
JIP 13, MP 02,
MP 05, MP 08

JIPTIB 4.1.
JIPITIB 4.2.
Tlo3naBarennHoe — [To3H

Tema 3.2.
Hununap, konyc,
miap ¥ UX CEUCHUsI

Conep:xanue yueOHOTo MaTepuaa

10

1 | Tena BpameHusi: UMJIMHIAP, KOHYC, LIAP,
cepa.

Tena BpauieHus: WWIMHAP, KOHYC, Iap U

PII6 10, PTI6 11,

PII6 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.
JIPIIB 7
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cdepa. OcHOBHBIE CBOMCTBA IPSIMOTO
KpYroBOIO LUIUHIPA, IPSIMOr0 KPYroBOro
KoHyca. M300paskeHne Ten BpalieHus Ha
wiockoctu. [pencraBnenne 06 yceuéHHOM
koHyce. CeueHus KOHYyca (IapaieslbHOe
OCHOBAHMIO U NIPOXOJIAIIIEe Yepes
BEPUINHY), CCUCHHS IIIIHHPA
(mapanenbHO U NepHeHANKYISPHO OCH),
ceyeHusx mapa. Pa3péprka nunuHapa u
KOHYCa.

IpakTuyeckne 3ansaTus Ne 19 - 21
Brruucnenue 351eMEHTOB TeJ BpallleHUs
(o6pasyrolieit, OCHOBaHUM, BEICOT, OCH, PaIHyca).
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUI TEI
BpAIICHHUS.

Brruucnenue momasneit 00koBast U MoaHast
MMOBEPXHOCTD TEJ BPAILICHHUS.

KonTponbHas pabora.

Ilpogpeccuonanvno-opuenmuposannoe
cooepiricanue

IpakTuyeckne 3anaTus Ne 22
Brruncnenue miomanan u oobema
KOMOMHHPOBAaHHBIX T€OMETPUUYECKUX TETI.

MP 07

JIP IIB 8.1
JIP IIB 8.2
IToznaBarensuoe — [1ozH

Tema 3.3.
[Tpumepnt
CUMMETpPUH B
npoQeccu.

Coaep:xanue yueOHOro MaTepuasa

Ilpogheccuonanvno-opuenmuposannoe
cooepiicanue

1 ITonsiTue 0 cMMMETPHH B MPOCTPAHCTBE.

[Tpumepsl cuMMeTpuii B Ipodeccum.
[ToHsITHE O CHMMETPHUH B IIPOCTPAHCTBE
(ueHTpanbHas, OceBas, 3epKaibHas).
O060011IeHNEe TPEICTABICHUH O
[IPaBHJIBHBIX MHOTOIPaHHHUKAX (TeTpasip,
Ky0, OKTa’ip, JOJEKadAp, UKOCAIP).

PII6 10, PIIO 11,
PIIG 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
ITo3naBarenproe — ITo3H
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| IIpumeps1 cummeTpuii B ipodeccun.

IIpakTuyeckne 3ansiTus Ne 23 2
Brrunicnenue 3J€MEeHTOB Tell BpalleHUs
Pasnen 4. OcHoBbl TpUroHomMeTpuu. Tpuronomerpuyeckue 39
(pyHkumuu.
Tema 4.1. Conep:xanue yueOHOTro MaTepuaa 5
Tpuronomerpuyeck 1 Tpuronomerpuyeckne pyHKuUMu 1 I1P06 04, ITP6 05, JIP IIB 8.1
e QyHKIHH YHCJI0BOr0 ApryMeHTa. JIP 08, JIP 08, JIPTIB 8.2
TPOU3BOJILHOTO JIP 13, MP 05, [To3nasarensHoe — [To3H
yria, 9ucia. Tpuronomerprudeckue GyHKIUN MP 07, MP 08
YHCIIOBOTO aprymMeHTa. Paguannas mepa
yraa. OnpezeneHue cuHyca, KOCUHYyca,
TaHTeHCa U KOTaHTeHca. 3HAKU CUHYCa,
KOCHHYCa, TAHT'€HCA U KOTAHI'€HCa 110
YeTBEPTAM. 3aBUCHMOCTh MEXIY CUHYCOM,
KOCHUHYCOM, TAHT€HCOM U KOTaHT€HCOM
OJTHOTO U TOTO ke yria. [IoBopoT Touku
BOKpYT Hayaja KOOpJMHaT.
IMpakTuyeckue 3anaTust Ne 24 4
Brruncnenue paguanHon U rpalyCHON MepbI
yria.
Tema 4.2. Conep:xanue yueOHOTr0o MaTepuaa 7
OcHoBHbIe 1 | OcHOBHBIEC TPHTOHOMETPHYECKHE 1 ITP6 04, ITP6 05, JIP IIB 4.1.
TPUTOHOMETPHUIEC- TOXK/1eCTBA. JIP 08, JIP 08, JIPTIB 4.2.
KHE TOXICCTBA. JIP 13, MP 04, Ilo3naBarensHOE — I103H
OCHOBHBIE TPUTOHOMETPUYECKHE MP 07, MP 08

bopMyitbl. DOPMYITBI CIIOKEHUS U
BBIYMTAHUS apryMEHTOB. POpMyIIbI
JIBOMHOTO YTJjia Y MOJOBUHHOTO YIJa.
DopmyJIbl IOHWKEHUSA CTENEHU. YETHOCTS,
HEYETHOCTh TPUTOHOMETPUUECKUX

(bYHKIHIA.
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IIpakTuyeckne 3ansaTus Ne 25
[Ipeobpa3oBaHue BEIpaKEHUN C UCIIOJIb30BAHUEM
OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB

Tema 4.3.
Tpuronomerpuyec-
Kre QYHKINHU, UX
CBOIICTBaA U
rpaguKH.

Coaep:xanue yueOHOTro MaTepuaa

1

Tpuronomerpuyeckue pyHKIUH, HX
cBOicTBa M rpaduKM.

Tpuronomerpuueckue GyHKIUH, UX
cBoiicTBa u rpaduku. O6macTh
orpezieNieHUs] U MHOXKECTBO 3HAUCHU I
TPUTOHOMETPHUECKUX (PYHKITHIA.
YETHOCTH, HEUETHOCTH, TEPUOIUIHOCTD
TpUTOHOMETpHUeCKHUX QyHKIUH. CxkaTue u
pacTsikeHue rpaduKkoB
TPUTOHOMETPHUCCKHUX (PYHKITHIHA.
[IpeobpazoBanue rpadukoB
TPUTOHOMETPHUECKUX (QYHKITUH.

IpakTuyeckne 3ansaTus Ne 26.
[Toctpoenue rpa IKOB TPUTOHOMETPUUYECKUX

byHKIMi

TIP6 04, T1PG 05,
JIP 04, JIP 05,
JIP 13, MP 04,

MP 05,
MP 07

JIPTIB 4.1.
JIP IIB 4.2.
Ilo3naBarenrHoe — [TozH

Tema 4.4.
Oo6parHsble
TPUTOHOMETpHUYEC-
Kre QyHKIUU

Conep:xanue yueOHOT0 MaTepuaa

1

OOpaTHbIe TPUTOHOMETPHYECKHUE
pysxkumnun.

OOpatHbIe TPUTOHOMETPUIECKHE
(byHKIMH, UX CBOMCTBA U TpadUKH.

IIpakTnueckue 3ansaTusa Ne 27
[TocTpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPHUECKUX (PYHKITHIA.

T1P6 04, TIP6 05,
JIP 08, JIP 08,
JIP 13, MP 04,
MP 05, MP 08,

MP 09

JIPTIB 4.1.
JIPITIB 4.2.
Ilo3naBarennHoe — [TozH
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Tema 4.5. Conep:xanue y4eGHOro MaTepuaa 16
Tpuronomerpuyeck 1 Tpuronomerpuyeckue ypaBHeHUs1 U 2 I1P6 03, I1P6 04, JIPIIB 4.1.
UC yPaBHCHUA 1 HepaBeHCTBA. I1P6 05, JIP 05, JIPTIB 4.2.
HCPaBCHCTEA. JIP 09, MP 04, [To3nasarensHoe — [To3H
VYpaBHeHHsI cOS X = a, sin X =a, tg X = a, MP 05, MP 07
ctg x = a. Pemienre TpuroHOMeTprUUECKUX
YpaBHEHHI OCHOBHBIX TUIIOB: IPOCTEHIIIME
TPUTOHOMETPUUYECKUE YPAaBHEHMUS,
CBOJAIIHUECS K KBAaJIPaTHBIM, pelIaeMble
pas3ioKeHueM Ha MHOXKHTEIH,
onHopoaHsle. [Ipocrenmme
TPUTOHOMETPUUECKHE HEPABEHCTBA
IpakTuyeckne 3anaTus Ne 28 - 34 14
Pemienue npocTefmx TpUroHOMETPUIECKUX
YpaBHEHHI.
Pemenue ofHOPOIHBIX TPUTOHOMETPUUECKUX
YpaBHEHHH U CBOAMMBIX K KBaJJPaTHBIM.
Pemenne TpUroHOMETpUYECKUX YPABHEHUN C
ITOMOUIBIO PA3JIOKEHUS HA MHOYKUTEIIH.
Perienue TpuroHoMeTpU4ECKUX HEPABEHCTB.
KontpomnbHas padora.
Paspnen S. IlpousBoanas u neppoodpasHasi QyHKIUM 37
Tema 5.1. Conep:xanue yueOHOT0 MaTepuaa 8
Tonstue 5 1 | Ilpupamenne pynkuuu. Onpenenenue 2 ITPG 04, TIPG 14, JIPIIB 4.1.
IIPOHU3BOTHOM. npou3BoaHoi. [IpaBuiia BeIuuc/IeHHs JIP 08, JIP 13, JIPTIB 4.2.
Dopmybl U NPOU3BOIHBIX. MP 04, MP 05, [Mo3uaBaTtenbHoe — [1o3H
IIpaBuiia MP 07, MP 08,
nubdeperimpo- [Tpupamenue pyHkuuu. 3anauu, MP 09
BaHHA IIPUBOIALINE K TOHATHIO IIPOU3BOJHOM.
Onpenenenue npous3BogHol. opmysbl
muddepennupoBanus. [IpaBuna
g depeHpoBaHsL.
IIpakTuyeckne 3ansitus Ne 35 - 37 6

Haxoxaenne npou3BogHON QyHKINH.
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HaxoxaeHne mporu3BOHOM CIOXKHOW (DYHKIINU.
Haxoxienne npon3BoiHON TPUTOHOMETPUUECKUX

byHKIUH.

Tema 5.2.

Coaep:xanue yueOHOro MaTepuasa

[F'eomerpuyeckuii u 1 I'eomeTpruyeckuii U PU3NYCCKUIN CMBICIT I1P06 04, ITP6 14, JIPTIB 4.1.
usnueckuit cMbICT pOM3BOTHON PyHKIHH. [ eoMeTprUecKmii JIP 05, JIP 09, JIPTIB 4.2.
IIPOM3BOIHOM. CMBICJI POU3BOIHOM (DYHKIIUU — yTIOBOK JIP 13, MP 01, IMozuasatensaoe — ITosH
KOd(QPHUIHUEHT KacaTeNbHOU K TpaduKy MP 04, MP 05,
(GbyHKIIUU B TOUKE. Y paBHEHUE MP 07, MP 08
KacaTelnbHOU K rpaduKy QyHKIUH.
IIpakTuyeckne 3ansitus Ne 38 - 39
Pemenwue 3a1a4 Ha OTBICKAHHUE YTIIOBOTO
Kod(punreHTa KacaTenbHOH K rpaduKy GyHKINN
B TOUKE.
CocraBieHne ypaBHEHHS KacaTeIbHOU K TpauKy
bynkun y = f(x)
Tema 5.3 Coaep:xanue yueOHOro MaTepuasa
MoHOTOHHOCTS 1 IIpumeHeHNsI MPOU3BOTHOM K I1P6 04, ITP6 14, OK 2 JIPTIB 4.1.
(yukuuu. Touku HCCIIeI0BAHMIO PYHKIMH. JIP 04, JIP 10, OK 4 JIP I1B 4.2.
SKCTpeMyMa. JIP 13, MP 04, OK'5 ITo3naBarensHoe — [1o3H
[IpuMeHeHus MpOU3BOIHOM K MP 05, MP 08,
uccienoBanuio GpyHkuu. Bo3pacranue u MP 09

yObIBaHUE (YHKIIUH, COOTBETCTBUE
BO3pacTaHus ¥ yObIBaHUS (QYHKIIUU 3HAKY
npou3BoAHON. Kputuueckue TOUKu
GyHKIIUN, MAKCUMYMBI 1 MUHUMYMBI.

IIpakTnyeckue 3anaTusa Ne 40
HccnenoBanue GyHKIMU U TOCTPOEHHE €€
rpaduka ¢ TOMOIIBIO TPOU3BOTHOM. 1

Ilpogheccuonanvho -opuenmupogannoe
cooeprcanue

IpakTuyeckne 3ansaTus Ne 41
[Tpumenenne MeTo10B 1ud HepeHIHATEHOTO
WCYHCIICHUS JIUISL UCCIIeOBaHMs (DYHKIIMU U
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peuicHud 3a4a4 Ha OITUMU3ALUIO.

Tema 5.4. Conep:xanue yueOHOTo MaTepuasa 6
HepsoobOpasHast 1 | Onpenesenue mepBooOpa3HOi. 4 I1P6 04, TTPG 14, JIPIIB 4.1.
¢ynxuun. Hpasuia OCHOBHBIE CBOICTBO M IPABHJIA JIP 08, JIP 09, JIP TIB 4.2.
HaXOKACHHA BbIYMCJICHHSI IEPBOOOPA3HOM. JIP 13, MP 01 , IMozuasatensaoe — ITosH
NepPBOOOPA3HBIX. MP 04, MP 05,
Omnpenenenue nepBoodpazHoil. OCHOBHbBIE MP 09
CBOWMCTBO U MpaBUJIa BHIYUCICHUS
nepBoobpaznoit. Tabnuua dopmyn s
HaXO0XJICHUS TIEPBOOOPA3HBIX.
IpakTuyeckne 3anaTus Ne 42 2
Brruucienue neprooOpa3Hoi i JaHHOM
GbyHKIHH.
Tema S.5. Coaep:xanue yueOHOTro MaTepuaa 8
Hﬂomaﬂ}’ 5 1 Kpusonuneiinas tpamnenus. [lnomans 2 ITP 01, ITPG 04 , JIPTIB 4.1.
KPHBOJIMHECHHOU KPUBOJUHEWHOM Tpaneruu. [TousaTue PII6 11, PII6 12, JIP IIB 4.2.
tpanenuu. Popmyia onpeneneHHoro uarerpaia. opmyna 11P6 14, JIP 04, IosuaBaTtensaoe — [TosH
HBI?TOHa - Herorona — Jleit6uuna. Kpusonuneiinas JIP 05,JIP 0 9,
Jleiibnnua. Tpanenus. [1nomans KpuBoJIUHEHHON MP 01, MP 04,
Tpanenuu. [lonaTue onpeneseHHOro MP 05, MP 07
uHTerpana. ['eoMmerpudeckuii u
(bu3NYEeCKU CMBICIT OTIPEICIIEHHOTO
nHrerpana. Popmyna Herotona —
JleriOHuIa.
IIpakTnyeckue 3anaTusa Ne 43 - 45 6
Pemenue 3aa4 Ha NpUMEHEHUE UHTETpaJIa IS
BBIYHCIICHUS TUIOIATU (PUTYPHI.
Pemenue 3aa4 Ha NpUMEHEHUE UHTETpaJIa IS
BBIUHCIICHHS 00BEMOB TEJI.
KontposbHas padora.
Paznen 6. Crenenn n kopuu. CTeneHHasi, noka3arejbHas U 59

Jorapupmuyeckasi QyHKIMU.
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Tema 6.1.

Coaep:xanue yueOHOTro MaTepuaa

Crenennas 1 | IonsiTue KOpHS N -0i cTeneHy U3 ITP6 05, JIP 05, JIPIIB 4.1.
‘bYHUKHH’Iv ce JNeHCTBUTEJIBLHOI0 YHUCJIA U €r0 JIP 08, JIP 0 9, JIP IIB 4.2.
CBOMCTBA. CBOiicTBA. MP 01, MP 05, [To3uaBarenbHOE — [103H
[IpeobpazoBanue MP 07, MP 08
BBIPAKCHHH c [TonsiTHE KOPHS N -0 CTEIIEHU U3
KOPHAMH N-OH JIEACTBUTEIBHOTO YMCIIA U €T0 CBOMCTBA.
CTCIICHH.
IIpakTnyeckue 3ansaTus Ne 46 - 48
[IpeoOpa3oBaHue BEIpAKEHUH, COAEPIKAIIINX
KOPEHb N -0l CTENEHHU.
Tema 6.2. Coaep:xanue yueOHOro MaTepuaJa
CaoiicTBa cTenenu ¢ 1 Crenennble QyHKIUM, HX CBOICTBA H I1P6 05, JIP 08, JIPTIB 4.1.
parMoHaIbHBIM H rpaguKn. JIP 13, MP 04, JIPIIB 4.2.
ACHCTBUTCILHBIM MP 07, MP 08, I[To3nasarensHoe — [TosH
ITOKa3aTCIIAMM. [ToHsiTHE CTENEeHH C pallMOHATIbHBIM MP 09
nokasareneM. CteneHHble QYHKIIAU, UX
CBOMCTBA U TrpauKH.
IIpakTnyeckue 3ansaTusa Ne 49-50
[IpeoOpa3oBaHue BhIpaXEHUH ¢ palliOHATBHBIM U
JEHCTBUTENBHBIM MTOKA3aTESIMHU.
Tema 6.3. Coaep:xanue yueOHOro MaTepuasa
Pemenue 1 HppannonajibHble ypaBHEHHSI. I1P6 03, TTP6 14, JIPTIB 4.1.
UppanroHaIbHbIX JIP 05, JIP 09 JIPTIB 4.2.
YpaBHCHUU PaBHOCHIIBHOCTB MppalIMOHATIBHBIX MP 01, MP 04, Tlo3HaBaTensHOE — [To3H
ypaBHeHUN. MeTobl UX pelIeHus. MP 05, MP 07

IIpakTnyeckue 3ansaTusa Ne 51 -53
Pemenne nppanoHaIbHbIX ypaBHEHUH.
KonrtpomnbHas pabora.
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Tema 6.4. Coaepixkanue y4eOHOI0 MaTepuasa 11
ITokasarenbHast 1 Iloka3zarenbHas pyHKUMS, ee CBOIiCTBA 1 11P6 03, ITPG 05, JIP JIPIIB 4.1.
byHKIHS, ee 1 rpadguKH. 04, JIP 09, JIP 13, JIPIIB 4.2.
CBOHCTBA U MP 01, MP 04, MP [To3nasarensHoe — [To3H
rpadukm. [TocTpoenne rpadukoB GyHKITHH. 07, MP 08
[MoxazarenbHbie [TokazarenpHas GyHKIIUSA, €€ CBOWCTBA U
YPaBHCHUA U rpaduku. Pemenne mokasarenbHbBIX
HEPaBCHCTBA. YpaBHEHUU METOAOM YpaBHUBAHUS
MoKa3aTeJieif, METOJIOM BBEJICHHS HOBOM
nepeMeHHOH, (PyHKIIMOHAJIBHO -
rpadudeckuM MeToioM. Pemenue
1oKa3aTeIbHbIX HEPABEHCTB.
IIpakTuyeckue 3ansaTusa Ne 54-58 10
Pemrenne nokasaTesbHbIX YpaBHEHUM.
Pemienue noka3aTenbHbIX HEPABEHCTB
Tema 6.5. Coaep:xanue yueOHOro MaTepuasa 7
Jlorapudm uncsa. 1 | Jlorapu¢pm unciaa. CpoiictBa 1 ITP6 02, TIPG 14, JIPIIB 4.1.
CaoticTsa Jorapu(mMos. JIP 08, JIP 09, JIP TIB 4.2.
110rapi¢Mos. MP 01, MP 04, ITo3naBarensHoe — [1o3H
Jlorapudm uncna. CoiicTa orapu(moB. MP 05, MP 07,
Onepanus gorapumMupoBaHUs MP 08
IIpakTnyeckue 3anaTusa Ne 59-60 6
ITpeoOpa3oBanue gorapupMHUUECKUX BbIPAKEHUI.
Tema 6.6. Conep:xanue yueOHOTro MaTepuaa 12
Jlorapummdeckas 1 | Jorapupmuueckas GpyHkuus, ee 1 I1P6 05, I1P6 14, JIPIIB 4.1.
bynkuns, ee CBOWCTBA M rpaduKH. JIP 05, JIP 08, JIP I1B 4.2.
CBOHCTBA. JIP 13, MP 04, Ilo3naBarensHOE — I103H
Jlorapudmuaeckne Jlorapudmuueckas GpyHKIHS, €€ CBOMCTBa MP 05, MP 08,
YPaBHCHHA, u rpaduku. [loctpoenne rpapukos MP 09
HCpaBCHCTBA. q)yHKHHH
2 [MonsiTHe JJorapupMuIeCcKOro 1

ypaBHeHUs1. OCHOBHbIE METOABI
pemienus jJorapupmMuyecKux
YPABHEHMH.
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[TonsaTue norapuMuIeckoro ypaBHeHHUS.
OCHOBHBIE METO/IbI PEILICHHSI
Jorapu()MUYECKIX YpaBHEHUN
(pyHKIIMOHANTBHO -TpadUUECKUil, METOT
NOTEHIUPOBAHUS, METO]I BBEJICHUSI HOBOM
nepeMeHHoH ). Jlorapupmuueckue
HEpPaBEHCTBA.

IIpakTnyeckue 3anaTusa Ne 61-65

[TousaTue norapupmMmUUEcKOoro ypaBHEHHUsL.
OCHOBHBIE METOBI PELICHUS JIOTAPU(PMUIECKUX
YpaBHEHHI.

Pemenue norapupMudeckux ypaBHEHHIA.
Pemenue norapudmMuyeckix HEPaBEHCTB.

10

Tema 6.7.
Jlorapugmesl B
NPUPOJIE ¥ TEXHUKE.

Coaep:xanue yueOHOro MaTepuaJa

Ilpogpeccuonanvno-opuenmuposannoe
cooepricanue

1 | llpumenenue Jorapugma.
Jlorapugmunueckas cnupaJjb B Ipupojae
U TEXHHKe.

[Tpumenenwue iorapudma.
Jlorapudmuueckas Ciupaib B IPUPOJIC U
TeXHHKe. MaTeMaTHYeCKHe CBOMCTBA
norapu(GMUYECKON CrIpaH

IIpakTnyeckue 3anaTus Ne 66-69
[TocTpoeHnue norapupMUIecKon CIupay.
KonTtponsHas pabora.

TIP6 02, TIP6 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
JIP IIB 8.1
JIPIIB 8.2
ITo3naBarenbHoe — I1o3H

Pa3jen 7. JineMeHTHI TEOPUM BEPOSITHOCTEH U MATEMATHYECKOM

CTAaTUCTHKH.

28

Tema 7.1.
CoOnITHE,
BEPOSATHOCTh
coObITHs. ClIOKEHHE
U YMHOXCHHE

Coaep:xanue yueOHOro MaTrepuasa

16

1 | DaemeHTHI TeopUM BepoSITHOCTH. Buabl
CJAyYAHHBIX COOBITHI.

Omneparuu Haa COOBITUAMH. DIIEMEHTBI

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

OK 2
OK 4
OK 5

JIPTIB 4.1.
JIPITIB 4.2.
TloznaBarennHoOe — [To3H
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BEPOSITHOCTEH. TEOPHUH BEPOSITHOCTU. BUIbI CltyuaitHbIX
coObITuii. Onepanuu Ha COOBITUSIMH
2 | DneMeHTHI KOMOUHATOPUKH. Teopembl 6
CJI0’KeHHUs] U YMHOKEeHH S BEPOSITHOCTEH.
DeMeHThl KOMOMHATOPHKH (Pa3MEICHHS,
MEPECTaHOBKH, COUeTaHus). Teopembl
CIIO’KEHHSI U YMHOXKEHHSI BEPOSTHOCTEH.
3aBHUCHUMBIC M HE3aBUCHMBIC COOBITHSL.
3 | ®opmyJia MOJHOM BEPOATHOCTH. 1
dopmyiia MOITHOM BEPOSITHOCTH
IIpakTnyeckue 3anaTusa Ne 70-73 6
Brrurcnenue BepOSITHOCTH COOBITHSL.
Ilpogpeccuonanvno-opuenmuposannoe 2
cooepricanue
IIpakTuyeckne 3ansiTus Ne 74
Berunciienue BeposTHOCTH COOBITUS
Tema 7.2. Coaep:xanue yueOHOro MaTepuasa 6
AunckperHas 1 | lloHsaTHE TUCKPETHO¥ CJIy4aiiHOW 2 I1P6 08, I1P6 14, JIP JIPIIB 4.1.
CllyqaiHas BeJIMYHMHBI U e 3aKOH pacnpeneleHus. 08, JIP 09, MP 01, JIPTIB 4.2.
BEIIYHMHA, 3aKOH &€ MP 04, MP 07, MP IMo3HaBatenbHOE — [To3H
pacpeaCIICHUA. [TonsiTHe TUCKpPETHOM CilydaitHOM 08, MP 09

BEJIMYMHBI U €€ 3aKOH pacIipelesIeHusl.
bunoMuaneHOE pacnpeeneHue.
MaremaTnueckoe oxunanue. Jucrnepcus.
CpenHee KBapaTU4ECKOE OTKIIOHEHUE
CIIy4allHOU BEJIMYUHBI.

IIpakTuyeckne 3ansaTus Ne 75
CocraBiieHHE 3aKOHOB pacIpeieiIeHUs.
Pemenue 3a1a4 Ha HaXOXKACHUE
MaTEeMaTHYECKOI 0 0)KMJIaHus, TUCIIEPCUU U
CpEIHEro KBaIpaTUYECKOTr0 OTKIOHEHUS
CIIy4allHOM BEJIMYMHBI.
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Tema 7.3.
3agauu
MaTeMaTHYeCKOH
CTaTHUCTHKHU.

Coaep:xanue yueOHOTro MaTepuaa

1

IIpeaxmeT u OCHOBHBIE 32 129U
MATEeMATHYECKOM CTATHCTUKH.

OcCHOBHbIE OHATHS MaTEMATHYECKOI
CTaTUCTHUKHU. HpeI[MeT W OCHOBHBIC 3a/1la4H
MaTeMaTU4ecKoi ctaTucTuku. OCHOBHBIE
MOHSTHS MaTEMaTHYECKON CTaTUCTHKH.
OcHoBHbI€E BU/IbI BEIOOPOK. YucoBbIE
XapaKTEepUCTHUKU (CpeiHee
apuQMeTHIecKoe, MeInana, pa3max,
JUCTIEPCHs).

ITepBuuHas 00padoOTKa CTATUCTHYECKHUX
JaHHbIX. PadoTa ¢ Tabaumamu,
rpadpuxkamn, JuarpaMMamMm.

[TepBuuHast 00pabOTKa CTATHCTHYECKUX
naHHbIX. PaboTa ¢ Tabauiamu,
rpaduKamMu, JHarpaMMamH.

TIP6 07, T1PG 08,
TIP6 14, JIP 05,
JIP 09, JIP 13,
MP 01, MP 05,
MP 07, MP 08

JIPTIB 4.1.
JIPITIB 4.2.
Ilo3naBarennHoe — [TozH

IIpakTuyeckne 3ansaTus Ne 76
KonTponbnas pabora

Koncynbranus

[IpomexyTrouHas aTTecTanus (3K3aMeH)

Bcero:

232
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4. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI INCHUAIIVINHBI

Tpe6oBaHusi K MUHUMAJILHOMY MAaTEPHAJTBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlist peanu3anuy MporpaMMbl TUCIUIUIMHBI TPeOyeT HaMMIus yIeOHOTO
KaOWHeTa.

O6opynoBaHue yueOHOro KaOMHETa:

— T0CaJIOYHBIE MECTa M0 KOJIUYECTBY O0YyJaIOIIUXCS,

— pabodee MECTO MpernoiaBaTes;

— HarJIsAHBIC TOCOOUS (KOMITIEKTHI Y4eOHBIX TaOJINII, CTEHOB, U JIP.);

— JIUJIAKTUYECKUE MaTepHuaibl (3aaHus 1Ji1 KOHTPOJIbHBIX padoT, s
Pa3HBIX BUJOB OILICHOYHBIX CPEACTB, IK3aMEHa U JIp.);

— 3auibl (OMOIMOTEKa, YNTATBHBIN 3aJ1 C BEIXOJOM B ceTb IHTEpHET).

TexHuuyeckue cpencTBa oOyIeHUS:

— TMEPCOHAJIbHBIM KOMIIBIOTED C JIUIIEH3MOHHBIM MPOrPaMMHBIM 00€CIICUCHUEM;

— MYJIbTUMEIUNHBIN POECKTOP;

— HMHTEPAKTUBHAS JOCKA, BHIXOJI B JIOKAIBHYIO CETh.

Nudpopmanuonnoe odecreyenne 00y4eHust
Kaxnapiit oOyuaromuiicsi o0ecredeH WHANBUAYATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
ANEKTPOHHO-OMOIMOTeUHOM cucteme Jlanb u 3nexktponHou 6a3zoi BIIIHU - BOBP.

OcHoBHas JIuTEpaTypa

1. Bepuep, A. JI. MatemaTuka: anreOpa 1 Hauajla MAaTEMaTUYECKOIO aHaIN3a,
reometpust: 10-i kimacc: 6a30BbIi ypoBeHb : yaeOHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e
u3a., crep. — Mocksa : [Ipocenienune, 2022. — 367 ¢. — ISBN 978-5-09-091758-2. —
Texcr : anexTpoHHsblt // JIanb : anekTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334403 (nata oOpamenus: 16.01.2024). — Pexxum gocryna:
IUIS aBTOPU3. MOJIb30BATENIEH.

2. Bepuep, A. JI. Maremaruka: anreOpa M Hayajlla MAaT€MaTHYECKOro aHalln3a,
reometpus: 11-it knacc: 6a30Bbiil ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-e
u3a., crep. — Mocksa : [Ipocsemenue, 2022. — 239 ¢. — ISBN 978-5-09-091757-5. —
Texct : oanmektponssii // Jlaub : 3nmekTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334406 (mata obpamenus: 16.01.2024). — Pexum pocrtyna:
IUISl aBTOPU3. TTOJIb30BATENEH.

JlonoJIHUTEeIbHbIE HCTOYHUKH:
1. Marematuka: yuebnoe nocooue. bannun K.B., Pykocyes A.B., bamnsikos B.H.

IOuutn-lana, 2012, 542 ctpaHuisl

3. boromonoB H.B. [IpakTudeckue 3aHsATHs 110 MaTeMaTuke: Y4ueOHoe mocodue, S-
e n3a. — M.: Beicias mixouna, 2002.

4. Tlexneuxwuit 1.J]. MaTtematuka: Y4eOHUK I CPEAHUX CIECIMAIBHBIX YYCOHBIX
3aBeneHuii. — M.: Akagemus, 2003.

5. Maremaruka Jj1s1 TEXHUKYMOB. AnreOpa u Havana ananusa /[lox pen. SAAkoBnesa
I''H. — M.: Hayka, 1988.4.1.

6. MaremaTuka 11 TEXHUKYMOB. AnreOpa u Hadaia aHayimsa /[lox pen. SlkosieBa
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I''H. — M.: Hayka,1988. Y. 2.

7. NBameB-MycatoB O.C.Teopust BEpOATHOCTEN M MaTeMaTH4ECKas CTaTUCTUKA:
YuebHoe mocobue. — 2-¢ u3a. nepepad. u gomn. — M.: DUUMA, 2003. — 224 c.

8. Enoukun E. u ap. Uudopmarnmonnsie texnonoruu — M.: OOO «U3narenbcTBO
Onukcy, 2007 — 256 c.

9. Undopmarmonnsie cuctemsl U TexHonorun. Jluxauesa I'. H., 'acmapuan M. C.
EBpasuiickuit OTKpbIThIM HHCTUTYT, 2011. 370 cTpannn

10. Uadopmarnka. Yueonoe mocodue /Ilog pea. b.E. Ogunmnora, A.H. Pomanoga.
— M.: By3oBckuii yueonuk: UHOPA-M,2012, 3bC 3nanuym 2013

NuTepHeT-pecypcehbl, B TOM YHcJIe pecypcebl M@ poBoii 00pa3oBaTebHOM
cpebl VIS HCTIOJIb30BaHUsI B 00Pa30BaTeIbHOI 1esITeJIbHOCTH
http://fcior.edu.ru — denepanbHbiii IEHTP HHYOPMAITMOHHO-00PA30BATEIILHBIX PECYPCOB
(®UIHOP)
http://college.ru/matematika/ — OTKpBITBIN KOJUIEK: MaTemaTruka
http://www.uztest.ru — EI'D MmaremaTuka
http://www.mce.su — Maremaruka. Kommnsrorep. O6pa3oBanue.
http://www.exponenta.ru — OGpa3oBaTeIbHBIN MaTeMaTHIEeCKUil callT Exponenta.ru
https://www.yandex.ru/— Be0-morickoBast cucrema
https://www.google.ru/— Beb-monckoBas cucrema
https://www.microsoft.com/ru-ru/ — opunmansHas crpanuia Microsoft
http://www.linux.org.ru — Be6-caiit, mocBsménnbiit OC Linux
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1. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUMA INCIHUII/IMHbI

HaunmeHnoBanue 00pa3oBaTebHBIX MeToabl OLIEeHKH
pesyastatoB ®I'OC COO
(npenmeTtHble pe3yabratbl —[1P0)

ITP6 01. Biianenue merogaMu qoKa3aTenbeTB, | TectupoBaHue

aIrOpUTMaMU pELICHUs 3a1a4; YMEHUE VYeTHbIH ompoc
(bopMyIUpOBaTh OMpEEIICHUs, AaKCHOMBI U MaremaTuuecKkuil TUKTaHT
TEOPEMBI, IPUMEHSATD UX, IPOBOJIUTH [IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
JI0Ka3aTeNIbHbIC PACCYKIICHUS B XOJIE PEUICHUsT | paboT
3ajgau KonTtponpsHas pabora
BrinonHenue 3aganuii Ha 3K3aMeHe
[1P6 02. YMeHue onepupoBaTh MOHATUIMHU: TectupoBanue
CTETIeHb YHUCIIa, Iorapu(M YnCIIa; yMEHUE VYerHbli onpoc
BBIIIOJIHATH BBIUMCIECHUE 3HAYCHUN U MaremaTuuecKkuii TUKTaHT
npeoOpa3oBaHus BEIpaKeHUH co creneHsiMu v | [IpecraBinenue pe3yibTaToB MPaKTHYECKUX
norapudmamu, mpeodpa3oBaHUs pabot
JTPOOHOPAIIMOHATIEHBIX BHIPAKCHUI KonTtponpsHas pabora
BrinonHenue 3aganuii Ha SK3aMeHe
I1P6 03. YMeHue onepupoBaTh NOHITUIMHU: TectupoBanue
palnoHalIbHbIE, UPPALIMOHATILHEIE, VYerHbli onpoc
MIOKa3aTeNbHbIE, CTEIIEHHBIE, MaremaTuueckuii TUKTaHT
norapupMUUECKUe, TPUTOHOMETPUYECKHE [IpencraBienue pe3ynbTaToB MPaKTUYECKUX
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI pabor
KonTtponpsHas pabora
Brinonnenue 3aganuii Ha SK3aMeHe
I1P6 04. YMeHue onepupoBaTh MOHATUSIMHU: TectupoBanue
(byHKIMs, HeTIpephIBHAS (YHKIIHSA, YcTHBIl onpoc
MIPOM3BOIHAS, IEPBOOOpA3Has, ONpeieJeHHbI | MaremMaTnyecKkuil TMKTaHT
WHTErpaJl; yMEHUE HAXOIUTh TPOU3BOIHBIC [IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
AJIEMEHTAPHBIX (PYHKIIHIA, UCTIONB3YS pabor
CIIpaBOYHbIE MAaTEPHAIIBI; UCCIIEAOBATH B KonTponbnas pabora
MPOCTEHIINX clTydasx PyHKIMH Ha Boinonnenue 3a1anuii Ha d9K3aMeHe

MOHOTOHHOCTbH, HAXOIUTh HANOOJIBIINE U
HauMEHbUINE 3HaYeHUs! QYHKLUH; CTPOUTH
rpaMKy MHOTOYJICHOB C UCIIOJIB30BAHUEM
annapara MaTeMaTHYECKOI0O aHaIn3a;
IIPUMEHSITh IPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JIBI)KEHHUE; PellaTh PAaKTUKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha HAaUOOJbILINE U
HauMEHBIINE 3HAYCHMsI, HA HAX0XKACHHE Iy TH,
CKOPOCTH U YCKOPEHMUSI

I1P6 05. YMeHue onepupoBaTh MOHITHSMU: TectupoBanue

panroHambHast QYHKIHS, TOKa3aTeIbHas VYeTHbIH onpoc

¢byHKuMsA, cTeneHHas QyHKIMS, MaremaTuuecKuii AUKTaHT
norapupmMudeckas GyHKIUs, [IpencraBneHue pe3yabTaToB IPAKTUYECKUX
TpUTrOHOMETpHUUYECKHe (QPYHKIMH, OOpaTHbIE pabot

(byHKINU; YMEHHE CTPOUTDH TpapuKu KonTtponpsHas pabora

U3y4YCHHBIX QYHKIIMH, HCIIONB30BaTh rpaduky | BrinojaHenune 3a1anuii Ha SK3aMeHe
IIPYU U3Y4YEHHUH ITPOLIECCOB U 3aBUCUMOCTEH,
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IIpH pCHICHUUN 3aJ]a4 U3 JPpYTIux y‘le6HBIX
npeaAMETOB U 3a41a4 U3 peaﬂbHOﬁ KHU3HHU,
BbIpaXXaTb (1)OpMy.TIaMI/I 3aBUCHUMOCTHU MCKIY
BCIIMYMHaAMHU

ITP6 06. YMeHue perniaTh TEKCTOBBIC 3aa4K
Pa3HBIX TUIOB (B TOM YHCJIC HA IMPOIICHTHI,
JI0JIA ¥ YaCTH, Ha IBUKEHUE, paboTy,
CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 33Jja4H
13 00JIaCTH YIIPABIICHUS JIMYHBIMH U
CceMEeHHBIMU (DMHAHCAMM ); COCTABIIATh
BBIPAYKEHMU S, YPABHEHHUSI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33J]a4M, UCCIIE0BATh
MOJYYEHHOE PEUICHHE U OLICHUBATD
MIPaBI0NO0I00HOCTH PE3yNIbTATOB

TectupoBanue

YcTHBIM orpoc

MaremaTuyecKuii JUKTAHT

[IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
pabot

KonTpomnbnas pabora

Brinonnenue 3ananuii Ha 3K3aMeHe

I1P6 07. YMeHue onepupoBaTh MOHATUSIMHU:
cpeanee apupMETHIECKOE, MEIaHa,
HauOoJbIlIee U HANMEHbIIIee 3HAYCHHUS,
pa3max, JUCIepcHsi, CTAHAAPTHOE OTKIIOHEHUE
YICIIOBOT0 Ha0Opa; yMEHUE U3BIIEKATb,
HHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPE/ICTABICHHYIO B TA0JIMIIaX, HA AMArpaMMax,
rpadukax, OTpakaroIly0 CBOMCTBA PeaTbHBIX
MIPOLIECCOB U SIBJICHUI; IPEICTABIIATh
MH(OPMAIIHIO ¢ TTOMOIIBIO TAOHI] 1
JUarpaMm; UCCIIeJ0OBaTh CTATUCTUYECKUE
JTAHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadUYECKUX METO/I0B U DJIEKTPOHHBIX
CPEJICTB

TectupoBanue

YcTHBIM orpoc

MaremaTuyecKnuii JUKTAHT

[IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
pabot

KonTponbHas pabora

Brinonnenue 3aganuii Ha 3K3aMeHe

I1P6 08. YMeHue onepupoBaTh MOHATUSIMHU:
CJIy4aiHbIH OIBIT U CIIy4aiiHOE COOBITHE,
BEPOATHOCTH CITy4alfHOTO COOBITHUS; YMEHUE
BBIYUCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUYECKUX METO0B; IPUMEHITH POPMYIIbI
CJIOKEHUS U YMHOKEHHUS BEPOATHOCTEH,
KOMOMHATOpHBIE (PaKThl U (OPMYIIBI IPU
pelIeHnN 3a]1a4; OLIEHUBATh BEPOSITHOCTH
pealbHBIX COOBITHIL; 3HAKOMCTBO CO
CIIy4allHbIMH BEJIMYMHAMU; YMEHHUE TPUBOIUTD
MIpUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX

TectupoBanue

YcTHBIM orpoc

MaremMaTuuecKkuil TUKTaHT

[IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
pabot

KonTponbnas pabora

BrinonHenue 3ananuii Ha 3K3aMeHe

I1P6 09. YMeHue onepupoBaTh MOHATUSIMHU:
TOYKa, NpsiMas, INIOCKOCTh, TPOCTPAHCTBO,
JBYTPaHHBIN YT 01, CKPEUIMBAIOIIHNECS IPSIMBIE,
MapaIEbHOCTD U MEPIECHANKYISPHOCTD
MPSAMBIX U MIJIOCKOCTEH, YTOJl MEXAY
MPAMBIMH, YTOJI MEXIY NPSIMON U
IIJIOCKOCTBIO, YTOJI MKy TUIOCKOCTSAMH,
paccTosiHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHUE MEXAY MPSMbBIMHU, PACCTOSIHHUE
MEK]y TIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh
IIPH PEIICHUH 3a]]a4 U3Y4YCHHbIE (PaKThI U
TEOpPEMBI INIAHUMETPUU; YMEHHE OLICHUBATh

pasMepbl 00bEKTOB OKPYXKAIOILIEr0 MUPA

TectupoBanue

Y cTHBIM orpoc

MaremMaTuuecKkuil TUKTaHT

[IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
pabot

KonTponbHas pabora

BrinosiHeHuE 3a1aHUI HA DK3aMEHE
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PII6 10 YmeHnue onepupoBaTh NOHITUIMHU:
MHOTOTpaHHHK, CEYeHNEe MHOTOTpaHHUKA, KyO,
napajuieNienunea, npusma, nupamuaa, hpurypa
Y TIOBEPXHOCTh BPALLEHUS, IMJIUHAP, KOHYC,
map, cdepa, ceueHus GUrypsl BpalleHus,
TUIOCKOCTB, Kacatomasicst chepbl, HUIHHAIPA,
KOHYCa, IUIOLab NOBEPXHOCTH MUPAMHUIBI,
MPU3MBI, KOHYCA, IWIHH/PA, TUIOMAb CQepHl,
00BeM KyOa, IpSIMOYTOJIbHOTO
napajuieJenuIe a, MMpaMuabl, IPU3MBI,
HWIMHIPA, KOHYCa, IIapa; yMEHUE H300paxarhb
MHOTOTPaHHUKU U IOBEPXHOCTH BpaIllEHUs, UX
CEYEHUS OT PYKH, C HIOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMEHHUE Pacro3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATh
IIpaBHJIbHbIE MHOTOTPAHHUKU

PII6 11 YMmenue onepupoBaTh NOHATHSIMU:
IBMKEHUE B IPOCTPAHCTBE, MTOA00OHbIE
(burypsl B IpOCTPAHCTBE; UCIIOIB30BATh
OTHOILEHNE IJIOMAEH IOBEPXHOCTEN U
00BEMOB MOAOOHBIX PUTYp MIPH PEIICHUN
3a1a4

TectupoBanue

YcTHBIM orpoc

MaremMaTuuecKkuil TUKTaHT

[IpencraBienue pe3ynbTaTOB MPAKTUYECKUX
pabot

KonTponbnas pabora

BrinosiHeHuE 3a1aHUI HA DK3aMEHE

PTI6 12 YMeHue BEIYUCIIATh TEOMETPUUCCKHE
BEJIMYHHEI (JUTHHA, YTOJI, TUIOIIA]h, 00bEM,
IUIOLIA/Ib TOBEPXHOCTH), UCIIONIB3Ys
W3YYCHHBIE (POPMYITBI U METO/IbI

TectupoBanue

VYeTHbIH onpoc

MaremaTuueCcKUid JUKTAHT

[IpencraBnenue pe3ynbTaToB MIPAKTUIECKUX
pabot

KonTtponpHas pabora

BeinonHenue 3a1annii Ha dK3aMeHe

PII6 13 YmMeHue onepupoBaTh NOHITUIMHU:
MPAMOYT0JIbHAsA CHCTEMA KOOPJMHAT,
KOOPJAMHATHI TOUKH, BEKTOP, KOOPAUHATBI
BEKTOPA, CKAIIPHOE MPOU3BEACHUE, YOI
MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
MPOU3BEJCHNUE BEKTOPA HA YUCII0; HAXOJUTh C
MTOMOIIBIO U3YUEHHBIX (HOPMYII KOOPIUHATHI
CepEeUHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKAMH

TectupoBanue

YcTHBIM orpoc

MaremaTuyecKnuii JUKTAHT

[IpencraBnenue pe3ynbTaTOB MPAKTUYECKUX
pabot

KonTtponpsHas pabora

Brinonnenue 3aganuii Ha 3K3aMeHe

PII6 14 YMeHue BIOUpATh TTOIXOISIIIHA
M3YYEHHBIN METOJT JUIsl pEIICHUS 3a/1a4H,
pacro3HaBaTh MaTeMaTHYCCKUE (DAKTHI U
MaTeMaTU4eCKUE MOJICTU B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
yMEHHUE MTPUBOAUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON 1
MHPOBOI MaTEMaTUUECKON HAYKU

TectupoBanue

Y cTHBIM orpoc

MaremMaTuuecKkuil TUKTaHT

[IpencraBnenue pe3ynbTaTOB IPAKTUYECKUX
pabot

KonTponbHas pabora

BrinosiHeHuE 3a1aHUI HA DK3aMEHE
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Ipuioxenune 1
IIpuMepHas TeMaTHKA MHAMBUAYAJIbHbBIX IPOEKTOB
o AucuuIuIinHe «MareMaTuka»

1. Apkychl Ha Oymare B KJIETKY.

2. 'eomeTrpuueckuie (OpMbI B UCKYCCTBE.
3. 'eomeTpus B apXUTEKTYpE.

4. 'eomeTpust Ha Oymare.
5. I'padsl 1 UX IPUMEHEHHE B apXUTEKTYPE.
6. EnvHbIe 3aKOHBI MATEMATUKH, NCKYCCTBA Y IPUPOBIL.
7. 3amaua o BpallleHUH Ky0a.
8. 30710TOE CeUeHNE B M300pa3UTEIIBHOM UCKYCCTBE U ApXUTEKTYPE.

9. 3mepenue BBICOTHI TPEAMETA.

10. Ucnonp30BaHKE OpUTraMH B KU3HHU YETIOBEKA.

11. Kak HallTH LIEHTp U paanyc Kpyra?

12. JIluHAM OAHUM POCYEPKOM.

13. JIuct Mebuyca n 6yThuika KieitHa kak 00beKThI TOITOJIOTHH.

14. MaTtemaTurka BOKpYT HAcC.

15. MaremaTuka 1 UCKyCCTBO.

16. MaremaTndyeckue OCHOBBI MOCTPOCHHS KOMITO3UIIMH, TPOCTPAHCTBA U 0OHEMOB B
M300pa3UTEILHOM UCKYCCTBE.

17. MatemaTnueckne XapaKTepUCTUKNA ETUIETCKUX MAPaAMUIL.

18. MaremaTnueckuii UBETHHUK: Po3bl I Bua0 ['panu.

19. Muoroyronsnuku JKepronna u Harens.
20. Opuramu — reoMeTpusi OyMa)xHOT'O JIUCTA.
21. IlocTpoeHune MIOCKUX KPUBBIX B OJISIPHBIX KOOPAUHATAX.
22. Ilpumenenune rpaduKoB TMHEHHON QYHKIINN B TPO(HECCHOHATEHOM IeATEIbHOCTH.
23. PucyHku Ha KOOpIMHATHOM IJTIOCKOCTH.

24. ®@pakran B OKpYKarolleM Hac MUPE.

25. llenu u 3aa4u U3y4eHU MaTeMaTUKH 1pu ocBoennu npodeccuii CIIO.
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Ipuioxenue 2

Cunxponuszauus odpazoBarejbHbIX pe3yjbTaToB ®I'OC COO 1 @I'OC CIIO

HaumenoBanue OK, I1K
corjacio ®I'OC CI10

HanMeHoBaHMe JIMYHOCTHBIX
pe3yabrartos (JIP)
corsiacio ®IroC COO

HaumeHnoBaHnue
MeTtanpeameTnbix (MP)

pe3yJbTaToB
corjacuo ®I'OC COO

OK 2. Mcnonp30BaTh
COBPEMEHHBIC CPEJICTBA
IIOKCKa, aHaJIN3a U
UHTEPIPETALINH
uHbopmanuu u
uH(OpMAIMOHHBIC
TEXHOJIOTHH I
BBIIOJIHEHHUS
podeCCHOHATBHBIX
3a1a4

JIP 04. ChopmupoBaHHOCTH
MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U 00IeCTBEHHOM
MIPAKTUKH, OCHOBAaHHOTO Ha
JManore KyJibTyp, a TaKxKe
pa3aIHbBIX (GOpPM OOIIECTBEHHOTO
CO3HaHMsI, OCO3HAHHE CBOETO
MeCTa B MOJIUKYIbTYPHOM MUPE;

JIP 08. HpaBcTBEeHHOE CO3HAHUE 1
MOBEJICHNE HA OCHOBE YCBOCHUS
00I1IeYeTIOBEYECKUX IIEHHOCTEH;

JIP 10. DcreTnueckoe OTHOLIEHHE
K MHPY, BKIIFOUYasi 3CTETUKY ObITa,
HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
0OIIIECTBEHHBIX OTHOILIEHHUI

MP 06. YMenue onpeaensiTh
Ha3zHaueHHe U PYHKIUU
Pa3IMYHBIX COIMAIBHBIX
WHCTUTYTOB

OK 2. Mcnonp30BaTh
COBPEMEHHBIC CPE/ICTBA
IIOMCKa, aHAJIN3a U
UHTEPIPETALINH
uHbopMaInuu u
nH(DOpMaIMOHHBIC
TEXHOJIOTHH I
BBIIOJIHEHHUS
po¢eCCHOHATBHBIX
3a71a4

OK 5. Ocy1iecTBisTh
YCTHYI0O M TMHUCBMEHHYIO
KOMMYHHUKAIMIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eToM ocoOeHHOCTe!
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 05. ChopmupoBaHHOCTH
OCHOB CaMOpPa3BUTHS U
CaMOBOCIIUTaHMS B COOTBETCTBUU
C 00111e4YeI0BEYECKUMU
LIEHHOCTSIMU U HJiealaMH
IpakJaHCKOTO OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTH K
CaMOCTOSTENILHON, TBOPYECKOU U
OTBETCTBEHHOM JEATEIbHOCTH;

MP 01. YMeHne caMoCTOSTEIBHO
OTIPENIETIATH LN JIEATEIbHOCTH U
COCTAaBJIATH IUTAHbI JEeITEILHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JI€SITEIbHOCTD;
HCIIOJIL30BATh BCE BO3MOYKHBIE
pecypcehl A TOCTHKCHUS
IOCTaBJIEHHBIX 1IeJIEH U
peanu3anuy IiaHoB
JIeATeILHOCTH; BEIOUPATH
YCHENIHBIE CTPATETHH B
Pa3IMYHBIX CUTYaIUsX;

JIP 09. I'otoBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO, B
TOM YHCJIE CaMO0Opa30BaHHUIO, HA
MPOTSKEHUM BCEH KU3HU;
CO3HATEJILHOE OTHOILICHHUE K
HETPEPHIBHOMY 00pa30BaHMIO KaK
YCIIOBHIO YCTICITHOM
npodeccrnoHabHOM 1
OOIIIECTBCHHOM NI TEIILHOCTH;

MP 03. Biragenue HaBbIKaMu
MO03HABATEIILHOH, y4eOHO-
HCCIIEIOBATEIILCKOU U TPOCKTHOM
EeSITELHOCTH, HABLIKAMU
paspenieHus mpooiem;
CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEILHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITO3HAHHSI;
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JIP 13. Oco3HaHHBIi BEIOOD
Oyaymieit mpodeccun u
BO3MOKHOCTEH peain3aiun
COOCTBEHHBIX KU3HECHHBIX
IUIAHOB; OTHOIIIEHHE K
poheCCHOHATLHOM
JeITEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PEIICHUU JINIHBIX,
OOIIIECTBEHHBIX,
rOCyJapCTBEHHBIX,
oOIIeHaIMOHAIBHBIX TTPOOIEM

MP 04. I'oToBHOCTE 1
CIIOCOOHOCTH K CAMOCTOSATCIILHOM
MH(OPMAIIMOHHOIIO3HABATEILHOM
JIEATEIIbHOCTH, BIaJCHUE
HABBIKAMU MOJTYYEHUS
HE00X0IMMO MHPOPMALIUHU U3
CJIOBapeil pa3HbIX TUIIOB, YMEHHE
OpPUEHTUPOBATHLCS B PA3ITNIHBIX
HMCTOYHHMKAX HH(POPMAIIHH,
KPUTHYCCKH OI[CHUBATH H
HHTEPIPETHPOBATH HHPOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3InYHbIX
HCTOYHHKOB;

MP 05. YMmeHue ucnosb30BaTh
cpencTBa HHPOPMAITUOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOT Ul
(nanee - KT) B perienuu
KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX
OpraHMU3aIMOHHBIX 3a]1a4 C
coOnroeHreM TpeOoBaHUI
9PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBbIX U
THUYECKHX HOPM, HOPM
nH(}OpMAITMOHHOM 6€30MacHOCTH;

MP 07. YMenune caMOCTOATEIBHO
OLICHUBATh U PUHUMATh
pelieHus, Onpeesaronue
CTpaTEruI0 MOBEAEHUS, C YYETOM
rpakIaHCKUX U HPaBCTBEHHBIX
IICHHOCTEI;

MP 09. Bnanenne HaBpIKAMU
NI03HABATEIILHON pedIeKchu Kak
OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBHUI M MBICITUTEIBHBIX
MIPOLIECCOB, UX PE3YyJIbTAaTOB U
OCHOBAaHUH, T'PAaHULl CBOETO
3HAHWS U He3HAHMS, HOBBIX
MO3HABATEIIbHBIX 33]1a4 U CPECTB
HUX JTOCTHKCHUSA

36




OK 4. DddexTuBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJIJICKTHBE.

OK 5. OcyiecTBiATh
YCTHYIO ¥ TMHUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit ®denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 06. TosiepaHTHOE CO3HAHUE U
MTOBE/ICHHUE B TIOJIUKYJIBTYPHOM
MHpE, TOTOBHOCTB M CITOCOOHOCTH
BECTH JIUAJIOT C IPYTUMHU
JIFOJbMU, TOCTHTaTh B HEM
B3aMMOIIOHMMAHMSI, HAXOIUTh
oO1Iue ey U COTPyAHUYATh JIJIs
X JTOCTHIKEHHS, CIIOCOOHOCTD
MIPOTHUBOCTOSATH UJICOJIOTHHU
IKCTpPEeMH3Ma, HAIIMOHAIA3MA,
KCeHO(POOUH, TUCKPUMHUHAITIH T10
COLIMATILHBIM, PEITUTHO3HBIM,
PacoBBIM, HAITMOHAJIBHBIM
MpU3HAKaM U JIPYTUM
HETaTUBHBIM COLIMAIbHBIM
SIBJICHUSIM;

MP 02. Ymenune npoayKTUBHO
00IIaThCS M B3aMMOICHCTBOBATh
B IIPOIIECCE COBMECTHOM
NeSTeIbHOCTH, YUUTHIBATh
MO3UINH IPYTHX YYACTHUKOB
JEeSATEIILHOCTH, Y (HEKTHUBHO
paspeniaTb KOHMIUKTHI;

JIP 07. HaBbiku coTpyiHHYECTBA
CO CBEpCTHHKAMHU, JCThbMHU
MJIJIIIET0 BO3pPACTa, B3POCIBIMU
B 00pa30oBaTEIILHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU U
JIpYruX BUAAX JESATEIbHOCTH.

MP 05. YMeHue ucnosib30BaTh
cpencTBa HHPOPMAITUOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOT Ul
(nanee - UKT) B peienuu
KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX
OpraHMU3aIMOHHBIX 337124 C
coOnroeHreM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH
0€3011aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBbIX U
THUYECKHX HOPM, HOPM
nH(POPMAITMOHHOK OE30ITACHOCTH;

MP 08. Brnanenue si36IKOBBEIMUA
CpEICTBaMU - YMEHHUE SCHO,
JIOTHMYHO ¥ TOYHO HU3J1araTth CBOIO
TOYKY 3pPEHUS, HCII0JIb30BaTh
aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA.
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Ipuioxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeibHBIX pe3yabTaToB ®I'OC COO (nmpeaMeTHBIX) ¢
oOpaszoBareabHbiMu pesyabTaTamu @PI'OC CIIO
(mpodeccroHanTbHO-OPHUEHTHPOBAHHAS B3aUMOCBSI3b 00IIe00pa30BaTEIHLHOTO
MpeAMETa CO CIEUUATBHOCTHIO)

HaumeHnoBanue HaumenoBanue HaumeHnoBanue HaumeHnoBanue
o0menpodeccuoHaIbH | NPodeccuoHATbHBIX NnpeIMeTHBIX pa3zaesnoB/TeM v padodei

bIX AMCUHUILIMH € moayaei (MIK) ¢ pe3yJIbTaToOB nporpaMme 1o npeamery

o0pa3oBaTe/IbHBIMU o0pa3oBaTe/IbHBIMU @IrocC COoo,
pe3yJIbTaTaMHu, pe3yJIbTaTaMu, HMEHIIUX
HMEHIUMHU HMEeKIHMH B3aMMOCBS3b C
B3aMMOCBS3b € B3aMMOCBSI3b C OP ®1'oC C1io
npeamMetTnsivu OP npeamernsivu OP
OI1.01. Pucynok I[IM 01. TBopueckas u I1PG 06. Pazpnen 1. IloBTOopenue kypca
UCIIOJHUTENIbCKAS Bianenue MaTEeMaTUKH OCHOBHOM IIIKOJIbI
VYMerTn: JIEITEIILHOCTD OCHOBHBIMHU Tema 1.2. ITporieHTHBIE
- IPUMEHSATh MJK.01.01. MIOHATUSAMHU O BBIYKCIICHHUSI B
TEOPETUYECKHE 3HAaHUA B | XyI0)KECTBEHHOE IJIOCKUX U npodeccuoHaNbHBIX 3a7a4ax
IIPaKTUYECKOU [IPOCKTUPOBAHUE npoctpaHcTBeHH | Pasnen 2. [Ipsimbie u
poeCCHOHAILHOM U3JIeIHH IEKOPAaTUBHO- | BIX MJIOCKOCTH B POCTPAHCTBE.
NESITEIIbHOCTH, MIPUKIIATHOTO U reoMerpudeckux | KoopaumHatel U BEKTOPHI B
- OCYILIECTBJIATB IPOLIECC | HAPOJHOTO UCKYCCTBA | Urypax, ux MIPOCTPAHCTBE.
W3y4YCHUS U YMerb: OCHOBHBIX Tewma 2.1. OCHOBHBIC IOHSTHS
poheCCHOHATLHOTO - IPUMEHSTh OCHOBHBIE | CBOMCTBAX; crepeoMeTpuu. Pacrionoxenue
M300paKeHUs HATYPHI, KOMIIO3HUIIMOHHBIE c(OPMHUPOBAHHOC | TIPSIMBIX U TUIOCKOCTEH.
€€ XyA0KECTBEHHOU 3aKOHBI U IOHATHUS TIPU | Th YMEHHUS Tewma 2.4. llepnenaukyisp u
WHTEpIpEeTaIuu MPOEKTUPOBAHUH U pacro3HaBaTh HakJoHHas. Teopema o Tpex
CpelICTBAMH PUCYHKA. WCTIOTHECHUU U3/IEIUI FEOMETPUYECKHE | TepIIEHIUKYIIApax
JIEKOPATUBHO- burypsl Ha Tewma 2.5. Koopaunats! u

3HarTh: MIPUKJIATHOTO yeprexax, BEKTOPBI B IPOCTPAHCTBE.
- OCHOBBI UCKYCCTBa,; MOZEIIAX U B Pa3nen 3. MHOrorpaHHuku u
n300pa3uTenbHON - pa3pabaTbhIBaTh peaibHOM MHpE; | Tela BpaLEHHUS.
IPaMOThI, METOIbI U ABTOPCKHE KOMIIO3ULIMU | IPUMEHEHUE Tewma 3.2. Llununap, koHyc,
CocoObl rpauuecKoro | Ha OCHOBE TPAIUIMIA U | U3YUEHHBIX niap U X CEYCHUS
Y TJTACTUYECKOTO COBPEMEHHBIX CBONCTB Tema 3.3. [Tpumepsnl
M300pakeHus TpeOoBaHUI TE€OMETPUYECKUX | CHMMETPHil B PO eCcCHu.
reOMETPUYECKUX TEIl, JIEKOPaTUBHO- ¢uryp u popmyn | Paznen 5. IlpousBognas u
MIPUPOIHBIX OOBEKTOB, MIPUKJIATHOTO JUISL pelIeHust nepBooOpasHas GyHKIUU

nem3aka, 4eIoBeKa;
OII 03. [IepcnekTuBa
VMers:

- oToOpaXkaTh
OKPY’KAFOIIIHE TTPEIMETHI,

HUHTEPbEPBI U SKCTEPHEPHI;

3HaTh:
- 3aKOHBI JINHEUHO

r€OMETPHUUECKHUX
3a7a4 ¥ 3a71a4 C
MPAKTUYECKUM
COJICP)KaHHUECM.

PII0 12 YMmenune
BBIUHCIISITE
TrE€OMETPHYECKHE
BEJIMYNHEI
(nmuHa, yrou,
IUIOIIAAb, 00BEM,

Tema 5.3 MOHOTOHHOCTh
¢ynkuuu. Toukn skcTpeMyma.
Paznen 6. CreneHu U KOpHU.
CreneHnasi, okasarejbHas U
norapudmuueckas QyHKINU.
Tema 6.7. Jlorapudms! B
MPUPOJIC U TEXHUKE.

Pa3nen 7. DnemeHTsl TEOpUN
BEPOSITHOCTEHN U
MaTEeMATHYECKON CTATHCTHUKH.
Tema 7.1. CoObITHE,
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NIEPCIEKTUBBL;
- OCHOBHBIE METO/IbI
IIPOCTPAHCTBEHHOTO
IIOCTPOEHHUS Ha
IUIOCKOCTH;

OI1.10. MuauBuyanbHas
MIpeANPUHUMATEICKAS
eI TEIILHOCTD

VYmeTh:
-IPOBOJIUTH
HCCIIEI0BAHME PhIHKA

3HaTh:
- OCHOBHBIE (POH/IBI
HPEeIPUATUSL

HCKYCCTBA,

3HaTh:

- 0COOEHHOCTH
rpaduueckux,
YKUBOIHMCHBIX,
TUIACTUYECKUX
peuieHui npu
W3TOTOBIICHUH U3JICITHI
JICKOPaTHBHO-
MIPUKJIIATHOTO
HCKYCCTBA,;

UIOIIATh
IIOBEPXHOCTH),
UCTIOJB3Ys
M3y4YCHHBIC
dbopMyIbl 1
METO/IBI

PIIG6 14 Ymenue
BBIOMPATH
HOIXOAIINN
M3Y4YECHHBIN
METOJ ISt
pellieHus 3a/1a4H,
pacro3HaBaTh
MaTeMaTH4eCKue
(baxTs 1
MaTeMaTU4eCKue
MOJICJIH B
MPUPOIHBIX U
OOIIIECTBEHHBIX
SIBIICHUSX, B
HCKYCCTBE;
yMEHHE
MIPUBOIUTH
IPUMEPbI
MaTeMaTUYECKUX
OTKPBITHIA
POCCHUICKOH 1
MHPOBOH
MaTeMaTU4YeCKOi
HayKH

BEPOATHOCTH COOBITHSI.
CrnosxeHue u yMHOXKEHHE
BEpPOSITHOCTEHN
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