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1. HOSICHUTEJIbHAS 3AIIUCKA

[Iporpamma aucuuminabl «MaremaTtrukay pa3padoTaHa Ha OCHOBE:

- (enepanibHOr0 TroOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro
obmero oopaszopanus (nanee - ®I'OC COO);

- NMPUMEPHOM OCHOBHOW 0O0pa3oBaTEIbHOM MPOrpaMMbl CPEIHEro  OOIIETO
obpazoBanus (nanee - [IOOIT COO);

- (henepanmpHOrO TOCYJApPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa CpPEIHEro
npodeccuoHanbHOro oobpaszoBanus (mamee - OI'OC CIIO) 54.02.02 JlexopaTuUBHO-
MPUKIIaIHOE UCKYCCTBO U HAPOJIHbIE TPOMBICIIBI (TIO BUIAM);

- MPUMEPHOI padoueit mporpaMMbl 00IIe00pa30BaTEIbLHON YUeOHON TUCIUTUINHEI
«Marematka» N0 TyMaHUTapHOMY mpoduio oOydeHus (a8 MOpoPecCHOHATBHBIX
o0pa3zoBaTEIbLHBIX OpraHu3aIui);

- yueOHOrO TuIaHa 1o crnenuanbHocT 54.02.02 JlexopaTUBHO-TIPUKIIAIHOE
MCKYCCTBO U HapOJHBIE MPOMBICIIBI (110 BUJAM);

- paboueil mporpaMMbl BOCIIUTaHMS 10 crieruaibHocTh 54.02.02 JlekopaTuBHO-
NPUKIAJHOE UCKYCCTBO U HApOIHBIE MTPOMBICIBI (IO BUAAM);

[Iporpamma aucuumivabl «Marematuka» pa3paboTaHa B COOTBETCTBUU C
Konnernmueir  mpenogaBanus — o0mieoOpa3oBaTeIbHBIX  JUCHUIUIMH € YYETOM
npo(eCcCHOHANPHOM ~ HANpPaBICHHOCTH HIPOrpaMM  CpelHEro  MpodeccHOHAIbHOTO
oOpa3oBaHus, pean3yeMbIXx Ha 0a3e OCHOBHOTO 0OIero oOpa3oBaHMs, YTBEPKICHHON
pacrniopsikeHrueM MunHuctepcTBa npocsemienus: Poccuiickoit ®@enepannn ot 30.04.2021

Ne P-98, Ha ocHOBaHuM nucbMa JlenmaprameHTa rocy1apCTBEHHOM
MOJINTUKHU B cpepe cpeaHero npoPpecCuoOHaAIbHOIO 00pa3oBaHusl U NMPOPECCUOHAIBHOIO
o0yuenuss MunucrtepctBa npocBenienus Poccutickoit @enepanuu ot 30.08.2021 Ne 05-
1136 «O HanpaBiieHMU METOJIMK MPETOTABAHUSY.

Copepxanue paboueld mporpaMMbl JTUCHUILIUHBL «Marematrnka» pa3pabdoTaHo Ha
OCHOBE:

- cUHXpoHM3anuu oOpaszoBaTenbHbIX pe3ynbTaToB PI'OC COO (JIMYHOCTHBIX,
npenMeTHbix, MetanpeameTHeix) u OI'OC CIIO (OK) ¢ yderom mnpoduibHOU
HAIPABJICHHOCTHU CIEIUATbHOCTH;

- UHTErpalvy U NPEEeMCTBEHHOCTH COAEPKAHUS NUCHUIUIMHBI «MaTeMaTtnka» u
coJiep KaHus y4eOHBIX AUCIUIUIAH, Tpodeccrnonanbubix Moayiein @I'OC CIIO.

1.2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHON MPOrpaMMbl

Huctmmummaa  «Marematnkay u3y4daeTcss B 00mieoOpa3oBaTeIbHOM — IIUKIIC
00pa3zoBaTeIbLHON MPOrpPaMMBbI CpeiHEro mpodeccuoHanbHoro oopasonanus (ganee - OI1
CIIO) no cneunanbHoctu 54.02.02 JlekopaTUBHO-NIPUKIAAHOE UCKYCCTBO M HAapOIHbBIE
MpOMBICIIBI (TI0O BUAaM) Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUS C IMOJIYYEHHEM
cpeaHero oo1iero oopa3oBaHus.

Ha w3yuenune pucuumimHel «Marematukay mno cnenuainbHocTd  54.02.02
JlekopaTHBHO-TIPUKIIAHOEC MCKYCCTBO M HApPOJHBIC MPOMBICIBI (10 BHAaM) OTBOIUTCS
232 dYaca B COOTBETCTBMHM C Y4YeOHBIM TIUIAaHOM 10 chnenuainbHoct  54.02.02
JlekopaTHBHO-TIPUKIIATHOE UCKYCCTBO U HAPOAHBIC MPOMBICIIBI (110 BHJIAM).

B nmporpammMe Teopetrdeckre CBEISHUS JOMOTHAIOTCS MPAKTUYSCKUMHU 3aHATHUAMU



B COOTBETCTBUU C Y4YEOHBIM IUIaHOM 10 crnenuaibHocT 54.02.02 JlekopaTuBHO-
MPUKJIAJHOE UCKYCCTBO U HAPOIHBIE MPOMBICIIBI (110 BUJAM).

[IporpaMmma COIEpPXKUT TEMATHYECKUU IUIAH, OTPAKAIOIIMN KOJIMYECTBO YACOB,
BBIICJIIEMOE HA M3YUYEHUE PA3/CIIOB U TEM B paMKax AUCLMIUIUHBI «MaTtemMaThka.

KoHTponb kayecTBa OCBOEHUS MAUCHMIUIMHBI «MaTemaTuka» MpPOBOAMUTCS B
MPOILIECCe TEKYILIEro KOHTPOJIS M TPOMEKYTOUHOM aTTeCTalNH.

Texymuii KOHTPOJIb TPOBOJUTCS B MpeEJesax yueOHOro BpeMEHU, OTBEICHHOTO Ha
npeaMeT, KakK TpPAaJWIMOHHBIMM, TaK W HMHHOBAaUMOHHBIMH METOAAMH, BKJIIOYAs
KOMITBIOTEPHOE TECTUPOBAHUE. Pe3ynbTaTbl KOHTPOJS YUHUTHIBAKOTCS IMPHU IOJBEACHUU
UTOTOB IO NPEAMETY.

[TpomexyTouHas aTTecTalys NPOBOJUTCS B (pOpMeE 3K3aMeHa M0 UTOraM U3yUYeHUs
IIpeIMeTa.

5.3. Ileau u 3aga4M JTUCHUILIMHBI
Peanuzanus nporpammel aucuuiuinebl «Matemartuka» B cTpyktype OII CIIO
HaIlpaBJICHA Ha TOCTUKEHUE 1IEJIH MO:

- ocBoeHHIO oOpaszoBaTenbHbIX pe3ynbTaToB GI'OC COO: nuuyHocTHBIE (JIP),
metarnpeametasie (MP), mpenmernsie 6a3oBoro yposas (I1P6);

- TMOATOTOBKE OOYyYaromMXCS K OCBOCHHIO OOMHKX U TPOodhecCHOHATBHBIX
komnereHiu (manee - OK, IIK) B coorBerctBuu ¢ ®I'OC CIIO mo cnenuaabHOCTH
54.02.02 JlexopaTUBHO-IIPUKJIATHOE UCKYCCTBO M HAPOJIHBIE TPOMBICIIBI (IO BUIAM).

B coorBerctBun ¢ IIOOII COO copepxaHue nOporpaMmbl HaIpaBJI€HO Ha
JOCTUXKEHUE CIEAYIOIINX 3a/1a4:

- TPEIOCTABIATh KKIOMY OOYdYaromeMycss BO3MOXKHOCTH JOCTHXKECHHUS YPOBHS
MaTEMaTUYECKUX 3HaHUM, HEO0OXOAMMOIro /i JajbHEWIIeHd YCHENIHOW J>KU3HU B
0O0IIIECTBE;

- o0ecreynBaTh HEOOXOJUMOE CTpPaHE YHCIO BBIMTYCKHHUKOB, MaTeMaTHYecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl TMPOJODKCHHS O0pa3oBaHUS B  Pa3IMYHBIX
HampaBlICHUSIX W Uil  TPAKTUYECKOW  JIEATETbHOCTH, BKJIIOYAash IIPEMOJaBaHUE
MaTeMaTUKH, MaTEeMaTHYECKHWe WCCIeqoBaHus, paboTry B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTUH U JIp.;

- B HEOOXOIUMOCTH MPETyCMOTPETH MOATOTOBKY O0yYarOIINXCS B COOTBETCTBUN
C UX 3alpocaMu K YPOBHIO TOJATOTOBKH B c(hepe MaTeMaTUueCKOro oopa3oBaHus;

- OCBOCHUE 3HAHUM, COCTABISAIONIMX OCHOBY HAay4YHBIX MpEJCTaBICHUN 00
nH(pOpMaIuy; - OBJIaJCHUEC HaBBIKAMH PaOOTHI C Pa3IMYHBIMU BHIaMHA MH(GOPMAIIHH TIPH
MIOMOIITM KOMIIbIOTEpPa W JIPYTUX CPEACTB MH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texnonoruii (MKT);

-  TpUOOpETeHHE TEOPETUYECKUX W TMPAKTHUYECKUX HABBIKOB PabOTHI €
MEePCOHATBHBIM KOMIBIOTEPOM U MAaKETAMHU MPUKIAJTHBIX TPOTPAMM.

B mpomecce ocBoeHus AMCHUIUIMHBI  «Marematuka» y  oOydYaromuxcs
LeJICHANpPaBJIeHHO (GOPMUPYIOTCS YHHUBEpCaldbHblEe yueOHble neicTBusa (nanee - YVY]I),
BKJIOYass (POpMHUpOBAHME KOMIIETCHIIMH B 00JIaCTHM Y4eOHO- HCCIEeA0BAaTEIbCKOU U
MIPOEKTHON JCSATEILHOCTH, KOTOPhIE B CBOIO OYepeIb OOECIEUMBAIOT MPEEMCTBEHHOCTh
dhopmupoBanus obuux komrereHuin GI'OC CIIO.

®opmupoBanue YVY]l opueHTHpOBaHO HAa MpOodecCHOHATBHOE CaMOOIpeaesieHre
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oOydJarommxcs, pa3BUTHE O0a30BBIX YMNPABJICHUYECKHX YMEHHWH 10 TUIAHUPOBAHUIO U
MPOEKTUPOBAHUIO CBOETO MPO(HECCHOHATBHOTO Oy TyIIEro.

5.3. O0masi xapaKTepuCTUKA JUCIUIIINHbI

Jucnummnaa « MaTtemaTukay u3ydaeTcs Ha 0a30BOM YPOBHE.

HNucuumnHa «MaremaTukay HMEET MEXAUCHUIUIMHAPHYI0 CBSI3b C  MpeIMeTaMu
00111e00pa30BaTENbHOIO U JAUCHUIUIMHAMH 00IIENPO(eCcCHOHATBFHOTO HUKIA «XUMHUSD,
«buonorusay, «Duznkay, «Pucynox», «llepcnexkTuBar, «nauBuyanpHas
MpEeANPUHUMATENBCKAS IEATEIBHOCTBY, a TaKke NpodhecCHOHATbHBIM MOYJIEM (najee -
I[IM) IIM O01. TBopueckas W HCHOJHUTENbCKass nearenbHocTh, MK 01.01.
XyA0XKECTBEHHOE NMPOEKTUPOBAHUS M3ICIHUNA JAEKOPATUBHO-MPUKIAAHOTO U HAPOAHOIO
UCKYCCTBA.

ConepxaHue  OUCHMIUIMHBI  HANpPaBIECHO HA  JOCTH)KEHUE  JIMYHOCTHBIX,
METANpPEeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00y4deHus:, periameHTupoBaHHbIX OI'OC
COO.

B npoduibHyr0 COCTaBISIOLIYyI0 IO MPEAMETY BXOIUT NPOodEeCcCHOHATIBHO
OpUEHTHUPOBAHHOE COJAepKaHue, HeoOxonumoe st (OPMHUPOBAHUS Yy OOYYAIOIIMXCS
O0IIMX ¥ MPOPECCHOHATBHBIX KOMITETEHIIH.

B mensx moaroroBkw oOydaromuxcs K - Oyaymed  mpodeccroHanmbHOU
JESATENbHOCTU NPU U3yYEHUH AUCHMIUIUHBI «MaTemaTuka» oco0oe BHUMaHUE yAeseTcs
oOecrieyeHue BO3MOXXHOCTH MCIOJb30BaHUSI MAaTEMaTHYECKUX 3HAHMM W YMEHHHA B
MOBCEJHEBHON W3HM M BO3MOXKHOCTH YCHEIIHOIO NPOJOJDKEHUs O0O0pa3oBaHUs IO
CHEIUATbHOCTSIM, HE CBSI3aHHBIM C MPUKIATHBIM HCIIOJb30BAaHUEM MaTeMaTuku. B
nporpaMme 1o AucHuIuinHe «Marematuka», peanu3yeMoM IMpu  MOATOTOBKE
oOy4Jarommxcs 1no cnenuaiIbHOCTH, MPOPUIbHO- OPUEHTUPOBAHHOE COAECPKaHUE HAXOIUT
OTPAKEHUE B TEMAX:

Tema 1.2. IIporieHTHBIE BBIYUCICHHUS B TPO(PECCHOHANBHBIX 3a/1auax

Tema 2.1. OcHOBHBIE TOHSATHS CTEpPEOMETpHUH. PacmnojiokeHue MNpsIMbIX U
IIJIOCKOCTEN.

Tema 2.4. [lepnienaukyisip 1 HakJIOHHAsA. Teopema o Tpex MepHeHIUKYJIIpax

Tema 2.5. KoopauHaTtel 1 BEKTOPHI B IPOCTPAHCTBE.

Tema 3.2. unuHap, KOHYyC, Iap U UX CEYEHUS

Tewma 3.3. IIpumepsl cummeTpuii B mpodeccumu.

Tewma 5.3 MonoToHHOCTh PyHKITMHU. TOYKH SIKCTpEMyMa.

Tewma 6.7. Jlorapudmsl B IpUPOJIE U TEXHUKE.

Tema 7.1. CobbITHE, BEpOITHOCTH COOBITUS. CIIOKEHHE U YMHOKECHHE
BEPOSATHOCTEM.

1.4. Ilnanupyemblie pe3yabTAThbl OCBOEHUS THUCHHUILINHBI

B pamkax mporpamMmsbl TUCHUIITUHBL «MaTeMaTrka) 00y4aroluMuUcs OCBauBarOTCs
JUYHOCTHBIE, METAPEIMETHBIC U MPEIMETHBIE PE3YIbTaThl B COOTBETCTBUU C
tpeboBanusmu OI'OC cpennero obmiero oopasoanus: muaHOCTHBIE (JIP),
metarnpeametasie (MP), mpenmerHsie st 6a3oBoro ypoBHs uzyuenus (I1P6):



Koasbl
pe3yJibTaToB

HnannpyeMble pe3yJabTaThbl OCBOCHUA JUCHUIIIMHBI BKIIOYAI0T

JInynocTHbIe pe3yabTarsl (JIP)

JIPO5

ChopmMupoBaHHOCTH OCHOB CaMOPa3BUTHS W CaMOBOCIIUTAHUS B
COOTBETCTBUHM C OOIIEYETOBEUCCKUMHU IIEHHOCTSAMH M HjealaMu
PaXJIaHCKOTO  OOIIeCTBA; TOTOBHOCTh M  CHOCOOHOCTh K
CaMOCTOSTEIbHOM, TBOPYECKON U OTBETCTBEHHOM JAEATEIBHOCTH

JIP 06

TonepanTHOEe CO3HaHWE W TIOBEJACHHWE B TOJUKYJIHTYPHOM MHPE,
TOTOBHOCTh M CIOCOOHOCTh BECTH JHAJIOT C JAPYTUMH JIOIBMH,
JIOCTUTaTh B HEM B3aMMOIIOHMMAHHMS, HAXOJUTh OOIUE LEIH U
COTPYIHHMYATh I WX JOCTHIKCHHS, CIIOCOOHOCTH TPOTHUBOCTOSITH
WJICOJIOTHH IKCTPEMU3MA, HaIlMOHAINU3Ma, KkceHopoouu,
JTUCKPUMUHAIIMKA ~ T10  COIIMAIBHBIM, PCIIMTHO3HBIM, PaCOBBIM,
HAIlMOHAJIBHBIM TIPU3HAKaM MW JIPYTUM HETATUBHBIM COIMAIBHBIM
SIBJICHUSIM

JIP 07

HaBplkn CcOTpyaHHYECTBA CO CBEPCTHHKAMH, JETBMHM MJIAJIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTEIbHON, OOLIECTBEHHO IOJIE3HOM,
y4eOHO-MCCIIeIOBATEIbCKOM,  NPOEKTHOW U JIpYyrUX  BUAAX
NEeATEIIbHOCTH

JIP 08

HpaBcTBeHHOE CO3HaHWE W TIOBEJCHHE HA OCHOBE YCBOCHUS
00I1I€UESIOBEYECKUX [IEHHOCTEN

JIP 09

['0OTOBHOCTH ¥ CHOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE
caM000pa3oBaHWIO, Ha TPOTSHKCHUHM BCEHM JKU3HU, CO3HATEIBHOE
OTHONICHHUE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCITCITHOM
npohecCHOHATLHOM 1 O0IIIECTBEHHOH IeATeIIbHOCTH

JIP 10

OCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas JCTETUKY ObITa,
HAy4YHOI'O0 M TEXHUYECKOrO0 TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOILICHUI




JIP 13

Oco3HaHHBIM BBIOOp Oynaymied mpodeccMr HW  BO3MOXKHOCTEH
peagu3alui  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB, OTHOIICHHE K
MpodeCCHOHAIBHON JICITEIPHOCTH KaK BO3MOXXHOCTH Yy4YacTHS B
peIICHUN JUYHBIX, OOIIECTBCHHBIX, rOCyJapCTBEHHBIX,

OOIIEHAITMOHAIBHBIX MPOOJIEM.

JINYHOCTHBIE pe3yabTaThl peaju3auuu nporpammsl socnutanus (JIP 11B)

JIPIIB 4.1.

[IposBiIAONIMA U JEMOHCTPUPYIOIIMM YBaXXEHHE K JIIOASIM TPyHa,
OCO3HAIOIIUHI [ICHHOCTh COOCTBEHHOIO TPyAa

JIP IIB 4.2.

Crpemsimuiics kK (GOpMHPOBAHUIO B CETEBOM cpelie JIMYHOCTHO U
MpoeCcCHOHATEHOTO KOHCTPYKTUBHOTO «IMGPOBOTO CIeaay

JIPIIB 7

Oco3Hatolmuii  TPUOPUTETHYIO LIEHHOCTh JIMYHOCTH  YEJIOBEKa;
YBKAIONIUNA COOCTBEHHYIO M UYXYI0 YHUKAIBHOCTh B Pa3IMUYHBIX
CUTYyalusX, BO BceX (popMax U BUJIAX JAEATEIbHOCTH.

JIP IIB 8.1

[ IposiBiArOIMIA u JEMOHCTPUPYIOLIUI YBAXKCHUE K
MPEACTABUTENSIM  PA3JIMYHBIX 3THOKYJIBTYPHBIX, COLIMAJIBHBIX,
KOH(ECCHOHAIbHBIX U UHBIX TPYIIIL.

JIP IIB 8.2

ComnpuyacTHBI K COXPAaHEHUIO, INPEYMHOXEHHIO W TPAHCISIUU
KyJbTYPHBIX TPAaAMIMA M LEHHOCTEM MHOTOHAIMOHAJIBHOIO

POCCHIICKOTO TOCYapCTBa

MeranpeamerHsie pe3yabraTsl (MP)

MPO1

YMeHHE CaMOCTOSITEIBHO OonpcAcCiiATb 1CJINU ACATCIIBHOCTHU H
COCTABJIAITH INNIAHBI ACATCIIBHOCTH, CAMOCTOATCIIBHO OCYLICCTBIIATD,
KOHTPOJUPOBATE MW KOPPEKTHPOBATL ACATCIbHOCTL, MCIIOJb30BATh
BCC BO3MOXKHBIC PECYPChI AJIA JOCTHIKCHHA ITOCTABJICHHBIX IICJ'ICfI )51
pcain3dalivii IIJIAHOB ACATCIbHOCTH, BBI6I/IpaTB YCIICIIHBIC CTPATCTUU
B PA3JIMYHLIX CUTYAIIUAX

MP 02

YMeHre MpOAyKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIECCE
COBMECTHOM  JESATEIbHOCTH, YUWUTHIBATH  MO3ULHUH  JIPYTUX
YYaCTHUKOB JAESTEIbHOCTH, 3 (PEKTUBHO pa3pemiaTh KOHPIUKTHI

MP 03

Bnanenue HaBbIKaMU MMO3HABATCIILHOM, y4eOHO
MCCIICIOBATENIbCKOM M IPOEKTHOM  JEATEIIbHOCTH, HaBBIKAMHU
paspeiieHus  poOJjeM;  CIOCOOHOCTh UM TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY TOMCKY METOAOB PEIICHUS MPAKTUYECKUX 3a/ady,
MIPYMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS

MP 04

['OTOBHOCTh U CHOCOOHOCTh K CaMOCTOATEIbHON HMH(OpPMaLMOHHO-
[MO3HABATEIBbHON [JEATEIIBHOCTH, BJIAJCHUE HABBIKAMH IOJy4YECHUS
HEOOX0AMMOW HH(POPMALIMK U3 CIIOBAped pa3HbIX THUIIOB, YMEHUE
OPUEHTUPOBAThCS B  PA3IUYHBIX HMCTOYHUKAX HH(OpMaIuu,
KPUTHUYECKM OLEHUBAaTh U  HHTEPIPETUPOBaTH MH(OpPMALUIO,
[IOJIY4aEMYIO U3 Pa3JIMYHbIX ICTOYHUKOB

MP 05

YMeHrne  HCHOJb30BAaTh  CPEACTBA  MH(DOPMALMOHHBIX U

KOMMYHUKAIIMOHHBIX TexHosoruit (nanee - UKT) B pemenun




KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 337124 C
coOoicHuEM TPEOOBAaHUM SPrOHOMHKHU, TEXHUKH 0€30ITaCHOCTH,
TUTHCHBI, PeCYypPCOCOEPEKCHUS, TPABOBBIX M ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30MaCHOCTH

MP 07

YMeHHEe CaMOCTOSITEILHO OICHMWBATb U IPUHUMATDL PCIICHUS,
OIPCACIAIOMIKUC CTPATCIHUIO ITIOBCACHUA, C YUCTOM I'PAXKIaHCKUX U
HPAaBCTBCHHEIX HCHHOCTCfI

MP 08

BrajieHHe S3BIKOBBIME CPEJICTBAMH - YMEHUE SICHO, JIOTHYHO U TOYHO
W3J1araTh CBOIO TOYKY 3PCHUS, UCIIOIb30BaTh aJICKBATHBIC S3bIKOBBIC
CpelCcTBa

MP 09

Branenue HaBbIKaMu MMO3HABATEIIBHON PeICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN U MBICIIMTEIBHBIX ITPOLECCOB, UX
pPE3yJIbTATOB M OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [MO3HABATEBHBIX 337144 U CPEJICTB UX JOCTHKCHUS

IIpeameTHbIE pe3ybTaThbl 0230BbIH ypoBeHb (I1P0)

I1P6 01

CdopmMupoBaHHOCTH NMPEACTABICHUI O MaTEMAaTUKE KaK YaCTH
MHPOBOM KYJIBTYPbl U MECTE MATEMATHKN B COBPEMEHHOM
MBUIIM3ALMY, CIOCO0AX OMKMCAHUS SIBJIEHUHN pealbHOrO MUpa Ha
MaTeMaTUYECKOM SI3BIKE

I1P6 02

CdopmupoBaHHOCTD NMPEACTABICHUN O MATEMAaTUYECKUX TTOHITHUSX
KaK BaXHEUIIMX MaTEMAaTUUYECKUX MOJEIISIX, TO3BOJISIFOLINX
ONMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCHI U SBJICHUS; IOHUMAHUE
BO3MOYKHOCTH aKCMOMAaTHYECKOTO ITOCTPOEHUSI MATEMAaTUUECKHUX
TEOpUi

I1P6 03

BrajieHre MeTOIaMU JI0Ka3aTeIbCTB M aJITOPUTMOB PEIICHUS,
YMCHHE UX IIPUMEHSTH, IPOBOUTH JIOKA3aTeIbHBIC PACCYKICHUS B
XOJIC PelICHUs 3a1a4

I1P6 04

BiageHue cTaHIapTHBIMU TPUEMaMHU PEIICHUS PAlIMOHATIbHBIX U
MppalMOHAIBHBIX, IOKA3aTENIbHbIX, CTCIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM,;
MCII0JIb30BaHME I'OTOBBIX KOMIIBIOTEPHBIX ITPOIPaMM, B TOM YHUCJIIE
JUIS TIOMCKA IYTH PELICHUS U WUIKOCTPALIMU PELICHNS] YPAaBHEHUN U
HEPABEHCTB

I1P6 05

CdopMupoBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHITHUSAX, UACIX
1 METOJIaX MAaTEMAaTHYE€CKOI0 aHaJIn3a

I1PG 06

BiianeHue OCHOBHBIMU MOHATUSAMH O IUIOCKHUX M IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUrypax, X OCHOBHBIX CBOMCTBAX;
c(OpMUPOBAHHOCTH YMEHUS PACIO3HABATh T€OMETPUUECKUE (PUTYPBI
Ha 4epTexkax, MOAEISIX U B PEAIbHOM MUPE; TPUMEHEHUE U3YUEHHBIX
CBOMCTB T€OMETPUUECKUX PUTYp U POpMYIT ISl peIIEeHUs
reOMETPUYECKUX 33]a4 U 33/1a4 C IPAKTUYECKUM COJIEpKAHUEM

I1P6 07

CdopMupoBaHHOCTH MPEACTABICHUM O TTPOIIECCaX U SIBJICHUSIX,




MMEIOLINX BEPOSTHOCTHBIN XapaKkTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B pEaJIbHOM MHUPE, OCHOBHBIX IMOHATUAX
PIEMEHTAPHOM TEOPUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U
OLICHUBATH BEPOSITHOCTU HACTYIUJICHUS COOBITUI B MPOCTEUIINX
MPAKTUYECKUX CUTYAIUAX U OCHOBHBIE XapaKTEPUCTHUKHU CITyYalHBIX
BEJIMYMH

BrageHne HaBbIKAMH UCITOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
[MPOrpaMM IPH PEIICHUHN 3a]1a4

I1PG 08

B mpomecce ocBoenus aucnMiuiiHbl - «MareMathkay |y OOydarommxcs
[IeJICHANPABICHHO (OPMUPYIOTCS  YHUBEpCaJdbHbIE ydeOHBIC JCHCTBUSA, BKIIOYas
dbopMHupoOBaHUE KOMITETEHIIUNA OOyYaroMMXcs B 00JACTH Y4eOHO-MCCIEA0BATEILCKOW U
MIPOCKTHOU JESITEIIbHOCTH, KOTOPBIE B CBOIO OUYepeabh 00ECIeUHMBAIOT MPEEMCTBEHHOCTh
dbopmupoBanus obuux kommereHuin GI'OC CIIO.

Buabl yHuBepcaIbHbIX YueOubix aeiicteuii | Koabl
®roc coo OK | HaumenoBanue OK (B cooTBeTCTBHH
¢ PI'OC CIIO no cnenuaJbLHOCTH
54.02.02 /lexopaTUBHO-NIPUKJIAJHOE
HCKYCCTBO U HAPOTHBIE POMBICIIBI
(mo Buaam)
OK 2 |OK 2 Hcnons30BaTh COBPEMEHHBIE

CpelCTBa IOUCKa, aHAJIA3a U
MHTEpIpeTanuu HHGOpMaIuy 1

Ilo3HaBaTe/1bHBbIE yHHBepPCAJIbHbIE
ydeOHbIe AeiicTBUs (popMHUpOBaHUE
COOCTBEHHOW 00pa30BaTEIbLHON CTPATETHH,

H(GOPMallMOHHbIE TEXHOJIOTUH JJIs
BBLITIOJTHEHMS 32/1a4 PO ECCHOHATBHON
EeATEIIbHOCTH

CO3HAaTENbHOE (HOPMUPOBAHHE
00pa3zoBaTeNbHOTO 3aMmpoca):

- BJIaJICHHE HaBBIKAMU TIO3HABATEIILHOM,
y4eOHO-HUCCIIeIOBATEIICKON U IPOCKTHOM
NesITeIbHOCTH, HABBIKAMH Pa3pelIeHuUs
po0JIeM; CITOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS
MPAaKTUYCCKHUX 3a/1a4, TPUMEHCHHIO
Pa3IMYHBIX METOJO0B IO3HAHUS;

- TOTOBHOCTbH U CIIOCOOHOCTH K
CaMOCTOSITENIbHOW MH(POPMALITMOHHO
[M03HABATEIBHOM JICSATETLHOCTH, BIIaJICHHE
HaBBIKAMU TOJTYYEHUSI HEOOXO MO
WH(POPMAIINY U3 CIIOBAPEH Pa3HBIX THIIOB,
YMEHHE OPUEHTHPOBATHCS B PA3THUHBIX
MCTOYHUKAX HH()OpMAIH, KPUTUICCKH
OLIEHUBATh U HHTEPIIPETUPOBATH
WH(POPMAIINIO, TIOTYYaeMYI0 U3 Pa3InIHbBIX
MCTOYHUKOB,;

-yMEHHE UCTIONIb30BaTh CPE/ICTBA
MH(OPMAIIMOHHBIX 1 KOMMYHHKAITHOHHBIX
texHosorui (nanee - UKT) B permenun
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U




OpraHM3alMOHHBIX 3a/1a4 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHHS,
[PABOBBIX M ITUYECKUX HOPM, HOPM
nH(OPMAIIMOHHOK 0E30MaCHOCTH;

-yMEHHUE ONpPEaeIIATh Ha3HAYCHUE U (PYHKIMH
PA3JIMYHBIX COLUAJIBHBIX HHCTHTYTOB,
-BJIaJICHUE HABbIKAMU ITO3HABATEILHON
pedIeKCUN KaKk OCO3HAHUS COBEPIIAEMBIX
NeUCTBUI M MBICIIUTEIIBHBIX MPOIIECCOB, UX
pe3yIbTaTOB M OCHOBAHHMIA, TPAHHUI] CBOETO
3HAHMS ¥ HE3HAHUS, HOBBIX MMO3HABATEIHHBIX
3a7a4 ¥ CPEJICTB UX JIOCTHIKCHUS.

PerynsTuBHbIe yHUBEpCaIbHbIEC YUECOHbBIE
neiicTBus (Lienenonaranue, niaHupoBaHue,
PYKOBOJICTBO, KOHTPOJIb, KOppEeKIIHUs,
[IOCTPOCHHE UHIVBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHH)

[TpunsTHE Ce0s U IPYTHX JIOACH:

- IPUHUMATh MOTHUBBI U a@pTYMEHTHI JIPYTUX
moaei pu aHaJIM3€  PE3yJIbTAaTOB
NEATEIIBHOCTH;

[IPU3HABaTh CBOE IIPaBO U IPABO APYTUX
III0/Iei HA OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C
[TO3ULUH IPYTOro YEJI0BEKa,

- MIOHUMATh u UCIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON 51
WH/IMBUYaIbHOM paboThI,

- IIPUHUMATh LeJn COBMECTHOH
NesITeTbHOCTH, OpPTraHU30BBIBATH "

KOOpIUHUPOBATh  JIEHCTBUS IO €€
TOCTHOKEHMIO: COCTAaBJISITh IUIAH JEHUCTBHIA,
pacnpeneniarb pPojd C  YY4ETOM MHEHH
VIaCTHUKOB o0CyXIaTh  Pe3yJIbTATHI
COBMECTHOM paboTHI;

- KOOPAMHHUPOBATh M BBITIONHATH DPAbOTy B
YCIIOBUSIX ~ PEANbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

- OCYIIECTBIISITH O3UTUBHOE CTPATETUIECKOE
MMOBE/ICHHUE B PA3IMYHBIX

CUTYaIUsX, IPOSBIISATH TBOPYECTBO U
BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OK 4

OK 4. DdpdextuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJUIEKTHBE U KOMaH/IE.

KoMMyHUKaTHBHbBIE YHHUBEpCAIbHbIE yueOHbIE
nefcTBusl  (KOJUIEKTHBHAS U
MHIWBHUYaJIbHAasA ACATCIIBHOCTD JIIA
PCIICHUA y‘-IeGHbIX, II03HAaBaTCJIbHBIX,
MICCIIE/I0BATEIICKHIX, MPOEKTHBIX,
podeccroHaNbHBIX 3a/1a4)
- OCYILECTBIISITh KOMMYHHUKAIIUU BO BCEX
cdepax KHU3HH;

OK 5.

- pacro3HaBaTh HeBEpOAIbHBIC CPE/ICTBA

OK 5. OcymiecTBisATh YCTHYIO U
[MMCbMEHHYIO KOMMYHHUKAIMIO Ha
rOCyIapCTBEHHOM si3bIke Poccuiickoi
denepanyy ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.




o01ieHus, IIOHUMATh 3HAYCHUE

COLIMAJIIBHBIX  3HAKOB, pacro3HaBaTh

[PENNOCHUIKY KOHQIUKTHBIX CUTYallui U

CMSIr4aTh KOH(IIUKTBHI;

- pa3BEpHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY
3peHusT  C  HCIOJIb30BAHHEM

SI3BIKOBBIX CPEJICTB.

2. OFbEM JIUCIUILINHBI U BUJIbl YYEBHOH PABOTHI

Bun yueoHoi padoThI O0bem B yacax

O0beM 00pa3oBaTeIbHOI POrPaMMBbI Y4eOHOI0 IpeMeTa 166
OcHOBHOE coep:xkaHue 122
B T. U.:

TEOpPETUYECKOE 00yUeHHE 110
[MPAKTUYECKUE 3aHATUS 12
[IpodeccuoHAILHO OPMEHTHPOBAHHOE COACPKAHUE 36
B T. 4.:

TEOpEeTUYECKOe 00yUeHUE 6
MPAKTUUECKUE 3aHITUSA 30
Koncyabranus 2
[Ipome:kyTouHAasi aTTecTaAlMA: (IK3AMEH) 6

O -



3. COAEP)KAHUE U TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA

Mpo¢eCCHOHAIBHBIX 3a1a4ax

OVIIL.03. MATEMATHKA
HaunmeHoBaHue Coaepxanue yueOHoro marepuana u gopmsl  |O0bem B Kon Kon
pa3aesioB M TeM OPraHU3aLUMU AeATeJTbHOCTH 00YYAKIIHNXCH yacax | o0pa3oBaTeJbHOr0 | 00pa3oBaTe/JbHO
pesyiabrata ®I'OC ro pe3yJabTara Kox imyHOCTHBIX
COO PI'OC CIIO  |pe3yabTaTOB NPOrPaMMBbI
BOCIIMTAHMS/
HanpasJienus
BOCIIUTATEJbHOI padoThI
Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 15
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 4
Lenb 1 3a0aun 1 4 I1P6 02, JIP 04, JIP 06, JIPIIB 4.1.
MaTCMATHKI TIpH Ymuciia, YNCA0BbIE H GyKBEHHbIE JIP 08, MP 01, MP 03, JIP1IB 4.2.
OCBOCHHMH BBIPAJKEHHSI. MP 04,MP 05, MP 08 JIPIIB 7
CHEIHAIBHOCTH. JIP TIB 8.1
Hucna v BBIYHCICHHS Llens u 3a1aun MATEMATHUKH IIPU OCBOCHUU JIPIIB 8.2
CIIELIMAIbHOCTHU. ba3oBble 3HaHUS U YMEHUS ITo3naBarensHoE - [1o3H
[10 MaTeMaTuKe B IPpo(heCcCHOHATILHON U B
[MOBCEHEBHOU JIEATENBHOCTH. JIeMCTBUS HAJ
[MOJIOKUTEIHFHBIMH M OTPHUIATEIIBHBIMU
4HCIIaMH, C OOBIKHOBEHHBIMU U
NecSITUHUHBIMU Ipo0simu. JleiicTBust co
cTeneHs MU, (POpMyJIbl COKpPAILIEHHOTO
YMHOKCHHUSI.
Tema 1.2. Conep:kanue y4e0HOro MaTepHajia 6
HPOHGHTHBIe 1 HpOHeHTHbIe BBLIYUC/ICHUS B 2 I1PG 06, [1P6 14, JIP OK 2 JIPTIB 4.1.
BRITHCIICHUA B npodecCHOHAIBLHBIX 3a/1a4aXx. 04, JIP 05, JIP 08, JIP OK 4 JIP IIB 4.2.
npodecCHOHATBHBIX 13, MP 05, MP 06, MP OK 5 JIPIIB 7
3afiaqax IIpocThie U CIIOXKHBIE POLEHTHI. 08 JIPTIB 8.1
[IpoLileHTHBIE BBIYUCIICHUS B JIPIIB 8.2

N =




Pemenue 3aga4 Ha IpUMEHEHUE aKCUOM
CTEPEOMETPUHU U UX CIEICTBHM.

IIpogheccuonanvho-opuenmuposannoe 4 [To3naBarensHoe - [To3H
codepircanue
IIpakTuyeckue 3ansaTus Ne 1.
Brluncnenue npocThIX U CI0XKHBIX IPOLIEHTOB B
MpoeCCHOHAITBHBIX 3a/1a4ax.
Tema 1.3. Conep:kanue y4e0OHOIro MaTepuaa 5
Pemenue 3aJa4. 1 T eoMeTpHs HA IJIOCKOCTH. 1 [1PO 03, I1P6 06, JIP JIPIIB 4.1.
05, JIP 08 MP 04, MP JIPIIB 4.2.
BoruricneHus u npeoOpa3oBaHHUs. 05, MP 08, MP 09 JIPIIB 7
YpaBHEHUs 1 HEPABEHCTBA. JIPIIB 8.1
IIpakTnyeckue 3anaTus Ne 2-3 4 JIP IIB 8.2
Pemenue reomeTpuyeckux 3aay Ha MIOCKOCTH. [To3naBarensHoe - [To3H
KontpombHas padora.
Pa3nea 2. [IpsiMmble M IUI0CKOCTH B IpocTpancTBe. KoopauHaTel 20
BEKTOPbI B IPOCTPAHCTBE.
Tema 2.1. Coaeprxanue yueOHOTro MaTepuaJia 8
OcCHOBHbIE TOHATHS 1 [BBenenue B crepeoMeTpHIO. 2 I1P6 09, ITPOG 14, JIP OK?2 JIP IIB 4.1.
CTCpEOMCTpUH. 05, JIP 07, JIP 08, JIP OK 4 JIPIIB 4.2.
Pacnionoxenue B3auMHOe pacroioKeHue IpsIMbIX U 10, JIP 13, MP 01, MP OK 5 JIPTIB 7
NpsAMBIX 1 [JIOCKOCTEH B mpocTpaHcTBe. OCHOBHBIE 02, MP 06 JIP IIB 8.1
IUTOCKOCTEHA. MOHSTHS (TOUYKA, IPsIMasi, MIOCKOCTb, JIPIIB 8.2
IPOCTPAHCTBO). OCHOBHBIE AKCHOMBI ITo3znaBarensHOE - 1103H
cTepeoMeTpun. B3auMHoe pacronoxxeHne
NpSMBIX (TIepeceKarolrecs, napauieabHbIe,
CKpEIMBAIOIINECs) U IIIOCKOCTEN B
[IPOCTPAHCTBE. YTOJI MEXAY IPSIMBIMU B
[TPOCTPAHCTBE.
[lepnien UKy IsIpHOCTD NPsAMBIX. OCHOBHBIE
[IPOCTPAHCTBEHHBIE (PUTYPHI.
I[IpakTuyeckue 3anaTus Ne 4 4




Ilpogheccuonanvro-opuenmuposannoe
codepircanue

IIpakTuyeckue 3ansaTus Ne 5

cnonp30BaHue napaijiCibHbIX,
MEePIEeHIUKYISIPHBIX U CKPEIUBAIOIIUXCS MIPSIMBIX B
HICKYCCTBE.

Tema 2.2. Conep:xkanue y4e0OHOIro MaTepuaa
[TapasnensHOCTh 1 [[HapanieJbHOCTH NPAMOM M IVIOCKOCTH, [1P6 09, IIPG 10, JIP OK 2 JIPIIB 4.1.
NPSIMBIX, MIPAMOH U miockocreil. Onpenesnenue, NPU3HAKUA U 04, JIP 05, JIP 06, MP OK 4 JIPIIB 4.2.
ILTOCKOCTH, cBoiictBa. TeTpasap u napaJuiejenumnesn, 01 MP 03, MP 07, MP OK'5 [ToznaBarensHOE - [To3H
TITOCKOCTEH WX JIEMEHTHI U CBOIHCTBA. 08
[TapannenbHOCTh NMPSMON U TUIOCKOCTH,
riockocTeil. OnpeneneHue, Mpu3Haku U
cBoicTBa. TeTparap u napajuieNenunena, nx
QIIeMEHTHI U cBoiicTBa. [locTpoeHue
OCHOBHBIX CEYEHUM.
IIpakTnyeckue 3anaTus Ne 6
BrrunciieHue JiMH, pacCTOSIHUN, YIJIOB TETpadipa U
napajuiesienunena
Ilpogheccuonanvno-opuenmuposannoe
codepiicanue
I[IpakTnyeckue 3ansitus Ne 7
Perrenne npakTHKO-OPUEHTUPOBAHHBIX 33144
Tema 2.3. Conep:kanue y4e0OHOIro MaTepuaa
HeprennuKyIapHOCTb| |  ([IepHeHAMKY.JISAPHOCTH NPSIMOii H [1P6 09, ITP6 10, JIP JIP IIB 4.1.
NPAMBIX, IPAMOH 1 IJIOCKOCTH, IUI0cKOCTell. Onpenesenne, 05, JIP 09, JIP 13, MP JIP IIB 4.2.
IIOCKOCTH, NMPU3HAKHU U CBOICTBA. 03, MP 04, MP 07, MP [To3naBatenbHoe - [To3H
TUIOCKOCTEH.

[leprieHqUKyIIPHOCTD MPSMOM U TUIOCKOCTH,
iockocTeil. OnpeneneHue, NpU3HaAKU U
CBOMCTBA.

08

[




IIpakTnyeckue 3ansaTus Ne 8 2
Pemenue 3anay Ha Temy: «IlepneHaukyIsipHOCTD
MPSMBIX, IPSMOH M IMJIOCKOCTH, MIIOCKOCTEN

Tema 2.4. Conep:xanue y4eOHOIro MaTepuasia 4
Hepnennukynsap u 1 |Mepnenauxyasp u HakaoHHas. Teopema o I1P6 09, ITP6 10, JIP OK 2 JIPIIB 4.1.
Hak/IoHHas. Teopema o Tpex MepHeHAnKyIsipax. 04, JIP 05, JIP 08, JIP OK 4 JIPTIB 4.2.
Tpex 09, JIP 10, MP 01, MP OK 5 JIPIIB 7

NEPICHANKYIApaxX [lepnenukysip 1 HakiIoHHas. Teopema o 04 MP 07, MP 08 JIP IIB 8.1
TpeX NEPIECHAUKYIISIpax. YOI MEXIY JIP IIB 8.2
[IPSIMOM M TNIOCKOCTBIO. YTOJI MEKIY ITo3znaBarensHOE - 1103H
riockocTsaMu. [lepneHaukynspHbie
10CKOCTH. PaccTosiHus B MpOCTpaHCTBE.

IIpakTnyeckue 3ansaTus Ne 9 2
Pemenue 3a1ay Ha HaXOXKACHUE yTiia MEXKIY
MPSIMOI U TIOCKOCTBIO, HA IPUMEHEHUE TEOPEMBI O
TpeX NeprIeHIUKYIIsIpax.
Ilpogpeccuonanvro-opuenmuposanHnoe 2
cooeprcanue

IIpakTuyeckue 3ansaTus Ne 10
Pelienne npakTMKO-OPUEHTUPOBAHHBIX 3a1a4.

Tema 2.5. Conep:kanue y4e0OHOIro MaTepuaa 6
Koopnunatst u 1 |dlexapToBbI KOOPAMHATHI H BEKTOPLI B I1P6 13, TIPG 14, JIP OK 2 JIP IIB 4.1.
BCKTOPBI B MPOCTPAHCTBE. 05, JIP 07, JIP 09, JIP OK 4 JIPIIB 4.2.
IPOCTPAHCTBE 10, MP 01, MP 02, MP OK 5 ITo3znaBarensHOE - [1o3H
JlexapTOBBI KOOPAMHATHI U BEKTOPHI B 04, MP 09

rpoctpancTBe. CIIOXKEHUE U BEIUUTAHHE
BEKTOPOB. Y MHOXKEHUE BEKTOpA Ha YUCIIO.
CkanisipHO€ IPOU3BEIEHUE BEKTOPOB.

IpaxkTuyeckue 3ansaTus Ne 11 - 12 2
Pemenue nmpocTelmx 3a1a4 B KOOpAMHATAX.
BrinosiHeHUE NEeHCTBUIM HAJl BEKTOPAMHU.
KoHTpoJsibHas paboTa




Ilpogheccuonanvro-opuenmuposannoe
codepircanue

IIpakTnyeckue 3ansaTus Ne 13 - 14
BrluncieHue yrioB Mex1y OpsIMbIMU U
10cKocTsIMU. OnipeieNeHNne pacCTOSHUS MEXAY
TOYKAMU, UCIOJIb3YsI METOJI KOOpPIMHAT.

Paznesn 3. MHOrOrpaHHMKH M TeJIa BPpALlleHHsI.

22

Tema 3.1.
IIpusma,
napaesenumnes, Kyo,
NUpaMUJa U UX
CCUCHUS.

Conep:kanue y4e0OHOIro MaTepuaia

10

1 |[HHonsaTue MHororpanHuxa. Illpusma.
IMupamuga. lapamaenenunen. Kyo.

ITonsarue MHOrorpannuka. Ilpusma u
nupamMuia (HaKJIOHHbIE, TIPSIMBIE,
[IPABWJIBHBIE) U UX YJIEMEHTHI.
[lapannenenunen, ero cBoiictea. Ky0.
[[omianb MOBEPXHOCTH MHOTOTPaHHUKOB.
[IpocTeiimme koMOMHAITT
MHOrOrpaHHMKOB. [IpaBunbHbIE
MHOrorpaHHUKU. OOBEM MHOTOI'PaHHUKOB.

IIpakTnyeckne 3ansaTusa Ne 15 - 18

BoruricieHue 3J1eMeHTOB TPOCTPAHCTBEHHBIX (QUTYD
(p&06pa, nuaroHamnu, yrisl).

Pemenue 3a1a4 Ha MOCTPOCHUE CEUCHUN
MHOTOTPaHHHUKOB.

Brraucnenue miomaneid 00koBas U IOJIHAS
[MOBEPXHOCTh MHOTOTPAHHUKOB.

Borunicnenue 06b€Ma MHOTOTPaHHUKOB.

10

[1P6 10, PII6 11, PII6
12, JIP 05, JIP 07, JIP

08, JIP 13, MP 02, MP
05, MP 08

JIPTIB 4.1.
JIPTIB 4.2.
Ilo3naBarensHoe - [To3H

Tema 3.2.
[unuuap, KOHyC, map
Y X CEYCHHUS

Conep:xanue y4eOHOro MaTepuasa

10

l |Tena Bpamenus: uuaunap, KoHyc, map,
cepa.

Tena BpaleHus: UWJIMHIP, KOHYC, Iap U

PII6 10, PII6 11, PTI6
12, JIP 05, JIP 08, JIP

09, MP 06, MP 05,

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7




cdepa. OCHOBHBIE CBOMCTBA MPSIMOTO
KpPYTrOBOT'O IIMUIMHAPA, PSIMOTO KPYTrOBOTO
KoHyca. M300paxeHue Te BpalieHus Ha
iockocTy. [Ipeacrapnenue 06 yceu€HHOM
koHyce. CeueHusi KOHyca (mapaiesibHOe
OCHOBAHHIO U TIPOXOJISIIIEE YEPE3 BEPIITUHY ),
CeUYeHMs WINH/Ipa (TTapaIesbHO U
MePIEHNKYIISIPHO OCH), CEUEHUSX IIapa.
Pa3BépTKa HMJIMHIpPA U KOHYCA.

IIpakTnueckue 3ansaTus Ne 19 - 21
BriuncieHue 31eMEHTOB TeJ BpallleHHs!
(oOpa3yrolieii, OCHOBaHH, BBICOT, OCH, PaINyCa).
Perienue 3a1a4 Ha TOCTPOEHUE CEUCHUM Tel
BpalllCHUS.

Brrurcnenue miomaaei 00KoBas v MOJIHAsS
[MOBEPXHOCTH TEJI BpaIllCHUSI.

KonTponbHas paboTa.

Ilpogheccuonanvro-opuenmuposannoe
codepiicanue

I[IpakTnyeckue 3ansaTus Ne 22
Brrunciaenue miomnany 1 ooseMa
KOMOWHUPOBAHHBIX T€OMETPHUCCKUX TEJI.

MP 07

JIP IIB 8.1
JIPTIB 8.2
Ilo3naBarensHoe - [To3H

Tema 3.3.
[Ipumeprl cummeTpuit
B ipocdeccun.

Coaeprxanue y4eOHOro MmarepuaJia

Ilpogheccuonanvno-opuenmuposannoe
codepicanue

1 [lonsiTHE 0 CHMMETPHHU B MPOCTPAHCTBE.

[Tpumepsl cHMMETpHI B TPOQECCHH.
[ToHsITHE O CUMMETPHUH B TPOCTPAHCTBE
(ueHTpanbHAsA, OCEeBasi, 3epKaJIbHAS).
O06o0011eHrne TpeACTaBICHUH O PAaBUIIBHBIX
MHOTOTpaHHHKAX (TeTpasdap, KyO, OKTasap,

110/1eKadIp, UKOCAdIP).

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

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIPIIB 8.1
JIPIIB 8.2
ITo3naBarensHOE - [To3H




|HpI/IM€pI>I CUMMETpHUH B IPOECCHH.

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBL.
DopMyJIbI CI0KEHUS U BBIYUTAHUS
aprymeHToB. POpMyJIbl JBOWHOIO yIia U
[MOJIOBUHHOTO yria. GopMyJibl TOHUKEHUS
crereHd. YETHOCTh, HEUETHOCTD
TPUTOHOMETPUICCKUX (yHKITHA.

I[IpakTuyeckue 3ansaTus Ne 23 2
Bolunciienue 371eMEHTOB Tel BpaIleHUs
Pasnen 4. OcHoBbI TpUroHOMeTpUH. TpUroHoMerpuyeckue PyHKIMH. 29
Tema 4.1. Conep:xanue y4eOHOro MaTepuaJia 5
TpuroHoMeTpudeck ue| | TpuronoMeTpHuecKHe (PYHKIHH 1 I1P6 04, ITP6 05, JIP JIP IIB 8.1
NI YHCJI0BOI0 ApryMeHTA. 08, JIP 08, JIP 13, MP JIPIIB 8.2
NPOU3BOJIBHOTO YT, 05, MP 07, MP 08 ITo3naBarensHOE - [1o3H
qucia. Tpuronomerpuueckre GyHKINH YUCIOBOTO
aprymeHnTa. Paguannas mepa yria.
Onpenenenue cuHyca, KOCUHYCa, TAHI€HCA U
KOTaHI€HCa. 3HAKU CUHYCA, KOCHHYCA,
TAHI'€HCA U KOTAaHI€HCa 110 YETBEPTSIM.
3aBUCHMOCTb MEXIY CHHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTaHT€HCOM OJHOT'O U TOTO
ke yria. [IoBopoT Touky BOKpYyT Havana
KOOpJUHAT.
4
IIpakTnyeckue 3ausaTus Ne 24
Brruucienue pajMaHHON U TpagyCHON MEPHI yria.
Tema 4.2. Conep:kanue y4e0OHOIro MaTepuaa 5
OcHoBHbIC 1 |OcHOBHBIC TPHTOHOMETPHYCCKHE 1 I1P6 04, ITP6 05, JIP JIPIIB 4.1.
TPUrOHOMETPUICCKUE TOK/AeCTBA. 08, JIP 08, JIP 13, MP JIPIIB 4.2.
TOXICCTBA. 04, MP 07, MP 08 [To3naBatenbHoe - [To3H




IIpakTnyeckue 3anaTus Ne 25
[TpeoOpa3oBaHue BRIPAKEHHUN C HCIIOIB30BAaHHEM
OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKJIECTB

Tema 4.3.
Tpuronomerpuueckue
byHKIUH, X
CBOWCTBA U TpauKu.

Conep:xanue y4eOHOIro MaTepuasia

1 [Tpuronomerpuyeckue GyHKIMH, UX
CBONCTBA M rpapuKH.

Tpuronomerpuueckue GyHKINHU, UX
cBoiicTBa U rpaduku. O01aCTh ONPEACICHUS
1 MHOYKECTBO 3HAUYECHUI
TPUTOHOMETpHUECKUX (QyHKIMI. YETHOCTD,
HE4YETHOCTD, IEPUOJUYHOCTD
TpUroHOMeTpuueckux ¢pyHkuuil. C:katue u
pacTshkeHue rpagukoB
TPUTOHOMETPUUECKUX (PYHKITHH.
[IpeoOpazoBanue rpaduxoB
TPUTOHOMETPUUECKUX (PYHKITHH.

IIpakTnyeckue 3anaTusa Ne 26.
[TocTpoenne rpadiKoB TPUTOHOMETPHUYECKUX

byHKIMI

TIP6 04, TIP6 05, JIP
04, JIP 05, JIP 13, MP
04, MP 05, MP 07

JIPIIB 4.1.
JIPIIB 4.2.

[lo3naBatensHoe - [1o3H

Tema 4.4.
Oo6parnbie
TPUTOHOMETPUUECKUE
byHKIIN

Coneprxanue y4e0HOro MaTepuaJia

1 O0paTHbIe TPUTOHOMETPHUYECKHE
(pyHxuumn.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKITUH,
X CBOMCTBA M rpaduKy.

IIpakTnyeckue 3ansaTus Ne 27
[TocTpoeHue rpaduKoB 0OpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIINH.

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

09

JIPIIB 4.1.
JIPTIB 4.2.
Ilo3uaBarennHOE - [To3H

[




Tema 4.5. Coaep:kanue y4e0HOro MaTepHajia 8
TpUrOHOMETPHIECK N€ |  |TpuronomerpHuecKHe ypaBHEHHS H 2 |1IP6 03, IIP6 04, IIP6 JIPTIB 4.1.
YPaBHCHMA 1 HepaBeHCTBA. 05, JIP 05, JIP 09, MP JIPIIB 4.2.
HCpaBCHCTBA. 04, MP 05, MP 07 [lo3naBarenbHOE - [1o3H
YpaBHeHHsI cOs X = a, sin X =a, tg X =a, dg x
= a. PerieHne TpPUrOHOMETPHUECKUX
YpaBHEHHI OCHOBHBIX THUIIOB: IPOCTEUIIIHE
TPUTOHOMETPHUYCCKUE YPABHCHHUSI,
CBOJISIIIIMECS K KBA/IPATHBIM, pelllacMble
pa3oKEHUEM Ha MHOXHTEIHU, OJTHOPO/IHBIC.
[IpocTeiinye TpPUrOHOMETPUICCKHE
HCpPaBCHCTBA
I[IpakTuyeckne 3ansaTus Ne 28 - 34 6
Perienne npocTeHImx TPUrOHOMETPUIECKIX
YpaBHEHUI.
PerieHne 0HOPOIHBIX TPUTOHOMETPHYCCKUX
YpaBHEHHH U CBOJMMBIX K KBaPATHBIM.
PerieHne TPUrOHOMETPHUYECKUX YPAaBHEHUN C
MOMOIIBIO PA3JIOKECHUS HA MHOKUTENH. Perienue
TPUTOHOMETPUYECKHX HepaBeHCTB. KOHTpobHAS
abora.
Pasnen S. IlpousBoaHas u nepBoodpa3Has pyHKIUH 37
Tema 5.1. Conep:kanue y4eGHOro MaTepuasia 8
Honsrne 1 |[Ipupamenne pynkuun. OnpeenaeHne 2 I1P6 04, ITPG 14, JIP JIPIIB 4.1.
TIPOU3BOJHOM. npou3sBoanoii. [IpaBuia BeIYHCICHUS 08, JIP 13, MP 04, MP JIPIIB 4.2.
DopmyIiel U IpaBHIIa MPOM3BOIHBIX. 05, MP 07, MP 08, MP [To3uaBarensHoe - [To3H
g depeHIMPOBaHUS 09
[pupamenne ¢pyskmu. 3agaym,
MIPUBOJISAIINE K TOHATHIO TIPOU3BOTHOM.
Onpenenenne npous3BogHon. opmyIsl
mudepennmuponanus. [Ipasuna
i epeHnrpoBaHusl.
IIpakTnueckue 3anaTusa Ne 35 - 37 Haxoxnenue 6

IPOM3BOTHON (DYHKIIHH.

[\




HaxoxaeHne mponu3BOHON CIOXKHON (DYyHKITUH.
Haxoxnenne nporn3BoaHON TPUTOHOMETPUUECKHUX
GYHKITUH.

Tema 5.2.
I'eomerprueckuii u
(bu3nyeckuil CMbICI

IIPOU3BOJHOM.

Conep:xaHue y4eOHOro MaTepuasa

1 [[eomerpuueckuii u HpU3HMUECKUNA CMBICTT
MpON3BOIHON (QyHKIMU. [ eoMeTpruieckuit
CMBICJI IPOU3BOJHON (DYHKILIMH - YTIIOBOH
K02 PHUIIMEHT KacaTebHOU K TpapuKy
(yHKIMHU B TOUKe. Y paBHEHHE KacaTelbHOU

K rpaduKy QYHKIIHH.

IIpakTnyeckne 3anaTusa Ne 38 - 39

Perrenue 3a1a4 Ha OTHICKAHUE YTIIOBOTO

ko3 duLreHTa KacaTenbHOU K TpaguKy (GyHKIHUU B
TOUKE.

CocraBieHre ypaBHEHUS KacaTelbHOM K rpaduky

byukmnn y = f(x)

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

07, MP 08

JIPTIB 4.1.
JIPTIB 4.2.
[lo3naBatensHoe - [TozH

Tema 5.3
MOHOTOHHOCTB
¢yukunu. Touku
IKCTpEMyMa.

Coneprxanue y4e0HOro MaTepuaJia

=]

1 |IpuMeHeHUsI MPOU3BOIHOI K
HCCJIEI0BAHUIO (PYHKIHMH.

[[pruMeHeHust TPOU3BOIHOM K UCCIIEA0BAHUIO
¢yukuuu. Bospacranue u yosiBanue
(YHKIIMH, COOTBETCTBHE BO3PACTAHHS U
yOBbIBaHUs (PYHKIIMU 3HAKY TPOU3BOIHOM.
Kpurtnueckue TOUKH QYHKIUH, MAKCHMYMBI
1 MUHUMYMBI.

[IpakTnyeckue 3anaTus Ne 40
HccnenoBanue GyHKIMU U TIOCTPOCHUE €€
rpaduKa ¢ MOMOIIBIO MPOU3BOIHOM. 1

Ilpogheccuonanvno -opuenmuposannoe
codeprrcanue

IIpakTuyeckue 3ansaTus Ne 41
[Ipumenenne MeTo10B nuddepeHnaIbHOro

MCUYMCJIICHUA OJIA UCCIICAOBAaHUA (1)YHKIII/II/I n

I1P6 04, I1PG 14, JIP
04, JIP 10, JIP 13, MP
04, MP 05, MP 08, MP

09

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPTIB 4.2.
Ilo3uaBarennHOE - [To3H




PCIICHUA 3aaa49 Ha OIITUMHU3AILNIO.

Tema 5.4. Conep:xanue y4eGHOro MaTepualia 6
ITepBooOpasnas 1 |Onpenenenue nepeoodpasnoii. OcHoBubie| 4 I1P6 04, ITPG 14, JIP JIP IIB 4.1.
dynximu. [pasuna CBOIICTBO M NMPABUJIA BHIYHCIECHHS 08, JIP 09, JIP 13, MP JIPTIB 4.2.
HaXOXKJACHUA nepBooOpa3HOii. 01, MP 04, MP 05, [lo3naBarensHOE - [To3H
epBOOOPA3HBIX. MP 09
Omnpenenenue nepBoodpazHoii. OCHOBHBIE
CBOWCTBO U TPaBWJIA BEIYUCIICHHS
nepBooOpaszHoit. Tabmuia hopmyn s
HaXOXKJICHHUS IEPBOOOPA3HBIX.
IIpakTnyeckue 3anaTus Ne 42 2
Brruucienue nepBooOpa3Hoil A JaHHOM
(GyHKIMU.
Tema S.5. Conepaxanne yueOHOro MmarepuaJjia 8
[Tnomas 1 [KpuBonuneiinas tpaneuus. [Inomans 2 ITP 01, ITP6 04 , PII6 JIP IIB 4.1.
KPHUBOJINHCHHON KPUBOIMHEHHOM Tparenun. [ToHsTHe 11, PII6 12, TIPG 14, JIP IIB 4.2.
Tpanenuy. Popmyiia olpeaesneHHoro nurerpana. @opmyna JIP 04, JIP 05, JIP 0 9, [lo3znaBatensHoe - [To3H
HetoroHa - JleiiOuuua. HetotoHa - JleitGuuia. Kpuponmneiitas MP 01, MP 04, MP 05,
Tpanenus. Ilnomans KpUBOIUHENHON MP 07
Tpanenuu. [lonarre onpenereHHoro
uHTerpaia. 'eomerpuyeckuii u pu3ndeckuit
CMBICIT OTIpeieieHHOro nHTerpaita. ®opmyna
HeroToHa - JleliOHuIa.
I[IpakTuyeckue 3ansaTus Ne 43 - 45 6
Perrenue 3a1a4 Ha MPUMEHEHUE UHTETpaa JUIs
BBIYHCIICHUS TUIOIIAAN (PUTYPEIL.
Perrenue 3a1a4 Ha MPUMEHEHUE UHTETpaa JUIs
BBIYHCIICHUS 00BEMOB TEIT.
KonrtpomnsHast pabora.
Pasznen 6. Crenenu n kopHu. CTeneHHasi, NOKa3aTeJbHasA U 37

Jiorapupmuyeckasi QyHKIHH.

[\




Tema 6.1. Conep:xanne y4eGHOro MaTepHaJia 5
Crenennas ] [IloHsiTHEe KOPHS N -0ii CTENEHHU U3 2 ITPG 05, JIP 05, JIP 08, JIPIIB 4.1.
q)yHUKHH’Ia cC NeiiCTBUTEILHOIO YHCJIA H ero CBOMCTBA. JIP 09, MP 01, MP JIP IIB 4.2.
CBOUCTBA. 05, MP 07, MP 08 [lo3naBarenbHOE - [1o3H
I[IpeobpaszoBanue [loHsiTHE KOPHS N -0 CTENEHU U3
BBIPOKEHHH € NECTBUTEILHOTO YKCIIA U €r0 CBOMCTBA.
KOpPHSIMH N-0i
CTETICHH.
[IpakTuyeckue 3anaTusa Ne 46 - 48 3
[IpeoOpazoBanne BEIpAKEHHNA, COACPIKALINX KOPEHb
n -0l CTEIEHHU.
Tema 6.2. Copep:xanue y4eOHOro MmaTepuasa 5
CaoiicTBa CTEIIEHH C 1 |CrenenHble (pyHKIIUHM, X CBOICTBA H 2 ITP6 05, JIP 08, JIP 13, JIPIIB 4.1.
palOHaIbHEIM 1 rpaguku. MP 04, MP 07, MP 08, JIPIIB 4.2.
ACUCTBUTCILHBIM MP 09 [lo3naBaTensHOE - [To3H
IoKa3aTe/IAMU. [ToHsTHE CTENEHU C pallMOHAIbHBIM
noka3zareneM. CTeneHHble (yHKIMA, UX
CBOWCTBA U rpaduKu.
IIpakTnueckue 3ausatus Ne 49-50 3
[IpeoOpa3oBaHne BEIPAKEHUNA C pallHOHAIBHBIM U
NeiCTBUTENLHBIM TTIOKA3aTEISIMU.
Tema 6.3. Coaep:kanue y4eGHOI0 MaTepuaJia 7
Pemenne 1 HNppaunonajibHble ypaBHeHMUS. 2 I1P6 03, IIP6 14, JIP JIPIIB 4.1.
UppaloOHaTbHBIX 05, JIP 09 MP 01, MP JIPIIB 4.2.
ypaBHCHUI PaBHOCHJIBHOCTh MPPALIMOHATIBHBIX 04, MP 05, MP 07 ITo3naBarensHoe - [1o3H
ypaBHEHUH. MeTOobl UX pELICHHUS.
IIpakTnyeckue 3anaTusa Ne 51 -53 5

PerreHne nppaMoHAIBbHBIX YPaBHEHHMN.
KontpomnbHas pabora.




Tema 6.4.
Iloka3arenpHas

Conep:xaHue y4eOHOro MaTepuasa

1 [loka3arenbHas pyHKUMS, ee CBOICTBA U ITP6 03, ITP6 05, JIP JIPIIB 4.1.
yHkums, ee cBoiicTBa rpaQuKu. 04, JIP 09, JIP 13, MP JIPIIB 4.2.
1 rpauKu. 01, MP 04, MP 07, MP [lo3naBarenbHOE - [1o3H
IToka3zarenbHbIe [TocTpoeHne rpa@uKoB (YHKIMH. 08
YPaBHCHUSA U [Toka3zaTenbHas GyHKIMS, €€ CBOICTBA U
HCPAaBCHCTBA. rpaduku. Pemenue nokazareabHbIX
YpaBHEHUI METOJ0OM YPaBHUBAHUS
[MOKa3aTesel, METOJ0M BBEJEHUS HOBOM
NepeMeHHO, (PyHKIIMOHAIBHO -
rpadgudaeckuM MeTo oM. Pemenne
MoKa3aTeIbHbIX HEPABEHCTB.
IIpakTnyeckue 3anaTus Ne 54-58
Perenue nokazareabHbIX YPaBHEHUH.
PenieHue nokasareabHbIX HEPAaBEHCTB
Tema 6.5. Copep:xanue y4eOHOro MmaTepuasa
.HOl"apI/I(bM quciia. 1 j[orapn(l)M yucia. CeoiicrBa I1Po 02, I1PO 14, JIP JIPIIB 4.1.
CpoticTsa oraprgMos. 08, JIP 09, MP 01, MP JIP T1B 4.2.
orapu)mMoB. 04, MP 05, MP 07, MP [lo3naBarenbHOe - [1o3H
Jlorapudm yucna. CoiicTBa jorapupmos. 08
Omnepanus gorapuMupoBanHust
IIpakTuueckue 3ausaTus Ne 59-60
[IpeobpazoBanue sorapu(MUIECKUX BHIPAKCHUH.
Tema 6.6. Conepxxanue y4eOHOro MaTepuaia
Jlorapudmiraeckast 1 I1P6 05, I1P6 14, JIP JIP IIB 4.1.
(1)YHKE_II/I$I, ce ﬂorapn(anqec](aﬂ (l)y]-“(up[;[, ee 05, JIP 08, JIP 13, MP JIPIIB 4.2.
CBOHUCTBA. CBOiicTBa M rpaduKH. 04, MP 05, MP 08, MP Ilo3naBartenbHoOE - [To3H
Jlorapudmmueckue 09
YpaBHCHHUA, Jlorapudmuueckas pyHKIUs, €e CBOHCTBA U
HEpaBCHCTBA. rpaduku. [loctpoenue rpadukoB QpyHKIHH.
2

OcHoBHbBIE METO/1bl PCIICHUSA

Jlorapu(pmMuYecKuX YpaBHEHHH.

IlonsaTue HOFaqu)MI/I'{CCKOFO YPaBHECHUA.




[Tonsarue norapu(pMuU4ecKOro ypaBHEHHsI.
OCHOBHBIE METO/BI PELICHUS
norapupMHUUECKUX ypaBHEHUN
(pyHKIMOHANTBHO -TpadUUeCKHii, METOT
[MOTEHLINPOBAHUS, METO]I BBEJICHUSI HOBOI
nepemenHoil). Jlorapudmuyeckue
HEPABEHCTBA.

IIpakTnueckue 3ausatus Ne 61-65

[TonsiTre norapuMUYECKOTO YpaBHEHHUS.
OCHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX
YPABHEHUM.
Pemenue norapudpMuuecknx ypaBHEHUH.
Pemenne norapudMIUUeCKUX HEPABEHCTB.

Tema 6.7.
Jlorapudmsl B
HPUPOJE U TEXHUKE.

Conep:xaHue y4eOHOro MaTepuasa

Ilpogheccuonanvno-opuenmuposannoe
codeprrcanue

T1P6 02, TIP6 14, JIP
08, JIP 09, JIP 10, MP

1 |IIlpumeHnenue Jorapudma.
Jlorapudpmudeckasi cnupasib B IpUpoe 1
TeXHHKe.

[Ipumenenue norapudma.
Jlorapudmuueckas cnupaib B IPUPOE U
TeXHHKE. MaTreMaTH4ecKie CBONCTBA
norapuMUIECKON CIpan

01, MP 04, MP 05, MP
07

IIpakTnyeckue 3ausiTus Ne 66-69
[TocTpoeHue norapuMUIECKOr CIIHpay.
KonTponbHas pabota.

OK 2
OK 4
OK 5

JIPIIB 4.1.
JIPIIB 4.2.
JIPIIB 7
JIP IIB 8.1
JIPIIB 8.2
ITo3naBarenbHoe - ITosH

CTAaTUCTHUKMU.

Pa3nes 7. DjieMeHTBI TEOPUM BePOSITHOCTEH H MaTeMATHYeCKOM

16

Tema 7.1.
CoOriTHE,
BEPOSTHOCTH COOBITHS.
CnoxxeHue u
YMHOKEHUE

Conep:xaHue y4eOHOro MaTepuasa

1 [Dnementnl Teopun BeposTHOCTH. BHabI
CJIy4aiiHbIX COOBITHIA.

OnepauHH Haza COOBITHSIMU. DJIIEMEHTHI

[1P6 08, TIPG 14, JIP
05, JIP 07, JIP 10, MP
02, MP 04, MP 05, MP

07

OK 2
OK 4
OK 5

JIPTIB 4.1.
JIPTIB 4.2.
Ilo3naBarensHoe - [To3H




BEPOSATHOCTEM. TEOPUH BEPOATHOCTU. BHbI citydailHbIX
coObITH. Onepary HaJi COOBITUSIMU
2 |[9nemeHnTbl KoOMOMHATOPUKHU. Teopembl
CJI0KEHMSI M YMHOKEHHUSI BEPOSITHOCTEH.
JneMeHTbl KOMOWHATOPUKH (pa3MelleHus,
[epecTaHOBKHU, cOueTaHus). TeopeMbl
CIIOKEHMSI U YMHOXKEHHS BEPOSITHOCTEH.
3aBHCHMBIE U HE3aBUCUMBIE COOBITHS.
3  |@opmy.ia m0JHON BEPOSTHOCTH.

DopMyJia MOJHON BEpOSITHOCTH

IIpakTuyeckue 3ansaTus Ne 70-73

Brlunciienue BeposSTHOCTH COOBITHS.

Ilpogpeccuonanvro-opuenmuposanmnoe

codeprrcanue

IIpakTnyeckue 3ansaTus Ne 74

BoluriciieHue BeposiTHOCTU COOBITHS

Tema 7.2. Coaeprxanue y4eOHOro MmarepuaJia
HuckpeTras 1 |I[ToHsiTHE AMCKPETHOI CTydalHOI [1P6 08, I1PG 14, JIP JIP IIB 4.1.
ClydaiHas BeuIuHa, BeJMYHHbI U €€ 3AK0H pacipe/eIenus. 08, JIP 09, MP 01, MP JIP IIB 4.2.
3aKOH ¢€ 04, MP 07, MP 08, MP ITo3unaBarensHoe - [To3H
PacIpCACICHHS. [ToHsATHE TUCKPETHOM CIIy4ailHOW BEJIMYMHBI 09

1 €€ 3aKOH pacnpenesieHus. buHomuansHoe
pacnpenenenue. Marematuueckoe
oxkunanue. Hucnepcus. Cpennee
KBaIpaTHUECKOE OTKJIOHEHUE CITy4aiiHON
BCJIIMYNHBI.

IIpakTuyeckue 3ausaTus Ne 75

CocraBiieHne 3aKOHOB pacipeieieHus. Pemenue
3a/1a4 Ha HAXO0XJIEHUE MaTeMaTUYECKOTO OXKUIaHNUS,
TUCTIEPCUU U CPEJTHEr0 KBAPATHUECKOTO
OTKJIOHEHHUSI CITy4YaifHOM BETUYHHEI.




Tema 7.3. Coaep:kaHue y4edOHOro MaTepuasia

3agaun 1
MaTeMaTH4YeCKO
CTAaTUCTHUKU.

IIpeaMeT U OCHOBHBIE 32/1a4U
MAaTEMATHYECKOM CTATHCTHKH.

OcHOBHbIE IOHATHUS MATEMATHYECKOMN
cratucTuku. IIpeamer u oCHOBHBIE 3a7jaun
MaTeMaTHYeCKON CTaTUCTUKU. OCHOBHbBIE
MOHATHUS MaTeMaTUYECKON CTaTUCTUKH.
OcHoBHbIE BUIbI BEIOOPOK. HHcCII0BBIE
XapaKTepUCTUKH (CpeaHee apu(pMeTUIECKOE,
MeJIMaHa, pa3Max, IUCIepcus).

IlepBuyHasi 00padoOTKa CTATUCTHYECKHX
nmaHHbIX. PadoTa ¢ TadJaumamMu,
rpagukamMu, 1MarpaMMamMm.

[lepBuuHas 00pabOTKa CTATHCTUYCCKUX
naHHbIX. PaboTa ¢ Tabnumamu, rpadukamu,

auarpaMmMamMu.

[1P6 07, ITPG 08, ITP6
14, JIP 05, JIP 09, JIP
13, MP 01, MP 05, MP
07, MP 08

JIPIIB 4.1.
JIPTIB 4.2.
ITo3nasarennHoe - [TosH

IIpakTuyeckne 3ansaTus Ne 76
KonTtposnbHast pabota

KoHcynbTanus

[TpomesxyTouHas aTTecTalus (3K3aMeH)

Bcero:

166




4. YCJIOBUA PEAJIMZALIMU ITPOT'PAMMBI JIMCHUITJIMHBI

TpeGoBaHus K MUHMMAJILHOMY MATEPUAIBLHO-TEXHUYECKOMY 0OecneyeHu1o
Jlyist peanu3anyu MporpamMMbl TUCHUIITUHBL TPEOYeT HaIu4us y4eOHOro KabuHeTa.
O6opynoBanue yueOHOTO KaOMHETA!

- TOCAJOYHBIE MECTA MO KOJUYECTBY O0YUAIOIUXCS;

- pabouee MecTO MpenoaaBaTes;

- HarJISTHBIC MMOCOOMS (KOMIUICKTHI YUeOHBIX TabJINII, CTCHJIOB, U JIp.);

- JIMJAKTUYECKHE MaTepuaibl (3a1aHus ISl KOHTPOJIBHBIX paboT, ISl pa3HbIX
BUJIOB OIICHOYHBIX CPEJICTB, SK3aMEHa U JIp.);

- 3a1bl (OMOIMOTEKA, YATATIBHBIN 3411 C BBIXOJIOM B ceTh IHTEpHET).

Texnuueckue cpeacTBa 00yyeHUsI:

- MEepPCOHANBbHBIA KOMITBIOTEDP C JTUIEH3MOHHBIM MPOrPAaMMHBIM 00€CTICUeHUEM;

-  MYJbTUMEIUNHBIN ITPOEKTOP;

- HMHTEPAKTHBHAs JOCKA, BBIXOJ B JIOKAJHHYIO CETh.

Nudopmanuonnoe odecrnedyeHue 00y4eHus
Kaxnapiii oOyuvaromniuiicss obecriedueH MHAMBUAYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
AIIEKTPOHHO-O0UOIMOTEeuHOM cucteme Jlanp u anekTponHoi 6azoit BIIHU - BOBP.

OcHoBHas JquTEpaTypa

1. Bepnep, A. JI. Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a,
reomeTpusi: 10-if knacc: 6a30Bbiif ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-¢
u3 ., crep. — Mocksa : [Ipocsemenne, 2022. — 367 c. — ISBN 978-5-09-091758-2. —
Tekcr : anexTpoHHbli // JIanb : 3nekTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334403(nata obpamenus: 16.01.2024). — Pexum goctyna:
JUISl aBTOPU3. MOJIb30BATENECH.

2. Bepuep, A. JI. Marematuka: anreOpa ¥ Hayajla MaTEMaTHYECKOrO aHaJM3a,
reomerpusi: 11-it kmacc: 6a30BbIid ypoBeHb : yueOHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e
u3a., crep. — Mocksa : IIpocemenue, 2022. — 239 ¢. — ISBN 978-5-09-091757-5. —
Texcr : osnextponnbii // Jlawb : 3nekTpoHHO-OMONMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/334406(nata obpamenus: 16.01.2024). — Pexum pocrtyna:
JUISL aBTOPU3. MOJIb30BATENCH.
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e u3. - M.: Beiciias mixona, 2002.

4. Tlexneuxuii N.J]. MaremaTtuka: Y4eOHHUK JUIsl CPEAHUX CHCIUATBHBIX YUeOHBIX
3aBegeHUM. - M.: Axkagemus, 2003.

5. Maremaruka Jjis TeXHUKYMOB. Anrebpa n Havyana ananu3a /Ilox pen. SAxkoBiera
I'.H. - M.: Hayka, 1988.4.1.

6. MareMartuka st TEXHUKyMOB. AnreOpa u Hadania ananu3za /[log pen. SlkoBneBa
I''H. - M.: Hayka,1988. Y. 2.

7. HBameB-MycaroB O.C.Teopust BEpOATHOCTEH M MaTEeMaTUYECKas CTaTUCTUKA:

29



YuebHoe nocodue. - 2-¢ u3. nepepad. u gom. - M.: DUMA, 2003. - 224 c.

8. Enmouxkun E. u ap. Uadopmanuonnsie TexHonoruu - M.: OO0 «3narenbcTBo
Onukcy, 2007 - 256 c.

9. Undopmanronnsie cuctembl U TexHojoruu. Jluxadesa I'. H., 'acmapuan M. C.
EBpasutickuii oTKpbIThId HHCTUTYT, 2011. 370 cTpanui

10. Mudopmaruka. Yueonoe mocodwme /Ilox pen. b.E. Oqunnosa, A.H. Pomanosa.
- M.: By3oBckuii yueOHuk: MTHOPA-M,2012, OBC 3nanuym 2013

HNuTepHeT-pecypcehl, B TOM YHCjIe pecypchl HH(POBOii 00pa3oBaTeIbLHOM
cpelbl VI MCIIOJb30BaHUS B 00pa30BaTe/IbHOM /1esiTeIbHOCTH
http://fcior.edu.ru - @enepanbHpIil IEHTP HHPOPMAITMOHHO-00PA30BATENHHBIX PECYPCOB
(PIIHOP)
http://college.ru/matematika/ - OTKpBITHIN KOJUTEHK: MaTemaTHka
http://www.uztest.ru - EI'D maremaTtuka
http://www.mce.su - Maremaruka. Komnerorep. O06pazoBanue.
http://www.exponenta.ru - OOpa3zoBaTenbHbIil MaTeMaTHUeCcKuii cailT Exponenta.ru
https://www.yandex.ru/— Be0-monckoBas cucrema
https://www.google.ru/— Beb-nouckoBas cucrema
https://www.microsoft.com/ru-ru/- odpurmansHas crpanuiia Microsoft
http://www.linux.org.ru— Be06-caiit, nocesiménnbiit OC Linux
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1. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

TV CHUTLIAHBI

HanmeHnoBaHue 00pa3oBaTebHbIX
pesyabTaToB ®I'OC COO
(npenmetHble pe3yabTarthl -I1P0)

MeToabl OILIEHKH

[1P6 01. Branenune MeToaMu 10Ka3aTeNbCTB,
QITOPUTMaMH pEIIeHUS 3a/1a4; YMEHUE
(hopMyJTHPOBATH ONIPEICIICHUS, AaKCHOMBI U
TEOPEMBI, TPUMEHSTDH UX, IPOBOJAUTH
TOKa3aTeNIbHbIE PACCYKICHUS B X0J1€ PEIICHUS
3aga4

TecTtupoBanue

Y CTHBII OIIpOC

MartemMaTHYeCKHui TUKTAHT

[IpencraBineHue pe3ybTaToB MPAKTUUECKUX
pabot

KonrpomnbHas pabora

BrinoyiHeHWE 3a1aHUI HA DK3aMEHE

[1P6 02. YMeHue onepupoBaTh MOHATUSMU:
CTEMNEeHb YNCIIa, JoTapu(M Jucia; yMeHHe
BBITIOJTHATH BHIYHCIICHUE 3HAUCHUH 1
npeoOpa30BaHKs BEIPAKEHUH CO CTETICHIMH H
norapugmMamMu, mpeodpa3oBaHUS
NPOOHOPAIIMOHATIBHBIX BBIPAKEHHI

TectupoBanue

Y CTHBII OIIpOC

MaTteMaTHYeCKHU JTUKTAHT

[IpencraBieHue pe3ybTaToB MPAKTUUECKUX
padot

KonTponbHas pabota

BrimmosiHeHNE 3a1aHUH Ha DK3aMeHe

[1P6 03. YMeHue onepupoBaTh MOHATUSMHU:
pannoHaIbHBIE, UPPALMOHATIBHEIE,
MoKa3aTebHbIC, CTETIeHHBIE, Iorapu(MUIecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

TectupoBanue

Y CTHBII OIIpOC

MaTtemMaTHUUYeCKU TUKTAHT

[IpencraBieHue pe3ybTaToB MPAKTUUECKUX
padot

KonTponbHas pabota

BrimmosiHeHME 3a1aHUH Ha DK3aMeHe

[1P6 04. YMeHue onepupoBaTh MOHATUSIMH:
(GyHKIMA, HeTIpephIBHAs (QYHKIIHMS, IPOU3BOAHAS,
nepBooOpa3Has, ONpeIeICHHbBIH HHTETPa;
YMEHHUE HaXOAUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(YHKIMIA, HCTIOB3YS CIIPAaBOYHBIC MAaTEPHAIbI,
WCCIIeIOBATh B MPOCTEHUIINX CITy4asiX (yHKIUN
Ha MOHOTOHHOCTh, HAXOJJUTh HANOOJIBIINE 1
HAaMEHBIINE 3HAaYeHUs! QYHKUUH; CTPOUTD
rpaguK1 MHOTOUYIEHOB C UCTIOJIE30BAHUEM
anrmapara MaTeMaTHYECKOTO aHaJN3a;
MIPUMEHSATH TPOM3BOHYIO IIPH PEIICHUH 33139
Ha JIBUKECHHUE; PeIIaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 331241 Ha HAHOOJIbIINE 1
HaMMEHBIINE 3HAYECHUs, Ha HAXOXKICHUE Ty TH,
CKOPOCTH M YCKOPEHHUSI

TectupoBanue

Y CTHBII ONpoc

MaTteMaTU4eCKUil TUKTAHT

[IpencraBienue pe3yabTaTOB MPAKTHUYECKUX
pabot

KonTponbHas pabota

BrimonHeHne 3agaHuii Ha SK3aMCEHE

[1P6 05. YMenue onepupoBaTh MOHATUSMU:
panroHanbHas QyHKIMS, OKa3aTeabHas
(GyHKIMA, cTeneHHas QyHKIH,
norapudmMuydeckas QyHKIINS,
TPUTOHOMETpUYECKHE (DYHKIMU, OOpaTHBIE
(YHKIMU; YMEHHUE CTPOUTH I'paKU U3YUEHHBIX
(yHKIMH, UCTIONB30BaTh TpadUKU MPH U3YUECHUU
MPOLECCOB M 3aBUCUMOCTEM,

TectupoBanue

Y CTHBII Onpoc

MaTtemMaTHUYeCKH TUKTAHT

[IpencraBienue pe3yabTaToOB MPAKTUUECKUX
pabot

KonTponbHas pabota

BrimmosiHeHME 3a1aHUH Ha DK3aMeHe
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[IpU PEIICHNH 3a]1a4 U3 IPYTUX y4eOHbIX
[IPEAMETOB U 3a7a4 U3 PEaJIbHOMN KU3HU;
BBIpaXKaTh GOPMYJIaMHU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU

[1P6 06. YMeHue peniaTh TEKCTOBBIE 3a/1a41
Pa3HBIX TUIOB (B TOM YHCJI€ HA MPOIEHTHI, JOJIN
U 4aCTH, Ha JBUKEHHE, PadOTy, CTOUMOCTD
TOBApOB W YCIIYT, HAJIOTH, 3a/1a9U U3 00J1aCTH
YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(hMHAHCAMM); COCTABIIATH BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHUIO 33]1a4, UCCIIEIOBATH MOJIYYEHHOE
pelleHne 1 OlEHUBATh MPaBIONOJ00HOCTh
€3yJIbTaTOB

TectupoBanue

Y CTHBII OIIpOC

MaremaTuyeCcKui JUKTaHT

[IpencraBieHue pe3ysbTaToB IPAKTHYECKUX
pabot

KonrtpombHas pabora

BoinosHeHNE 3a1aHNAN HA K3aMEHe

[1P6 07. YMeHue onepupoBaTh NOHATUAMU:
cpeaHnee apupmMeTHIECKOe, MENaHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HAaUeHUs, pa3Max,
crepcus, CTaHJapTHOE OTKJIOHEHUE
41CJIOBOTO Ha0OPa; yMEHUE U3BJIEKATD,
WHTEPIPETUPOBATh HHPOPMALIUIO,
[Ipe/ICTaBJICHHYIO B Ta0JIMLaX, HA AUArpaMMax,
rpaduKax, OTpa’karolly0 CBOMCTBA peaibHbIX
[IPOLIECCOB U ABJICHUI; MPECTABIIATH
MHGOPMALIKIO C TIOMOLIBIO TaOIUI] U JHArpaMM;
1CCIIe/I0BaTh CTATUCTUUECKHE JaHHbBIE, B TOM
qrciie ¢ IPUMEHEHHUEM IrpauyecKux MeTO/10B U
PIIEKTPOHHBIX CPECTB

TecTtupoBanue

Y CTHBII OIIpOC

MaTtemMaTHU4YeCKH JUKTAHT

[IpencraBienue pe3yabTaToOB NPAKTHYECKUX
pabot

KonrtpomnbHas pabora

BrlmonHeHue 3aJaHuil Ha DK3aMCHE

[1P6 08. YMeHue onepupoBaTh MOHATUSMU:
CJIy4aiHbII OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSITHOCTD CITy4aifHOT'O COOBITHS; YMEHHE
BBIUUCIIATH BEPOSITHOCTD C HCITOJTb30BAaHHEM
rpaduuecKuX METOJI0B; MPUMEHSATH (HOPMYJIBI
CJIO’KEHUS 1 YMHOKEHUS BEPOSTHOCTEH,
KOMOUHATOPHBIE (DAaKThI U GOPMYIIBI IPH
pEIIeHIH 3a/1a4; OLIECHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aifHBIMU BEITMIMHAMHI, YMEHUE TIPUBOTUTH
[IPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCET B
[IPUPOHBIX U OOIIECTBEHHBIX SIBIICHHIX

TectupoBanue

Y CTHBII OIIpOC

MaTtemMaTHU4YeCKU JUKTAHT

[IpencraBieHue pe3ybTaToB MPAKTUUECKUX
pabot

KonrtponsHas pabora

BrimonHeHue 3agaHuil Ha SK3aMCHE

[1P6 09. YMenue onepupoBaTh MOHATHSMU:
TOYKA, IPsMast, ITIOCKOCTh, TPOCTPAHCTBO,
NIBYTpaHHBIN YTOJI, CKPEUTHBAIOIIUECS MPSIMBIE,
HapauIeIbHOCTh U TIePIIEHANKYISIPHOCTb
MPSIMBIX M IIOCKOCTEH, YTOJI MEXIY TPSIMBIMHU,
YTOJ MEXIY TPSIMOH U TTIOCKOCTBIO, YTOJ MEXKIY
[UIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0
IIOCKOCTH, PACCTOSTHUE MEXKITy PSMBIMH,
paccTosiHAE MEXKIY TUIOCKOCTSIMH; YMEHUE
MCTIONIb30BAaTh MIPU PEIICHUH 3a/1a4 U3yYCHHBIS
(aKThI ¥ TEOPEMBI TUNITAHUMETPHUHN; YMEHUE
OLICHMBATh Pa3Mepbl 00BEKTOB OKPYKAIOIETO
MUpa

TectupoBanue

Y CTHBII OMpocC

MaTteMaTH4eCKUil TUKTAHT

[IpencraBieHue pe3yabTaToOB MPAKTHUECKUX
pabot

KonTponbHas padota

BrimonseHne 3agaHuii Ha SK3aMCEHE
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PI16 10 YMeHue onepupoBaTh NOHATUAMHU:
MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHUKa, KyO,
napasenenurnes, npusma, nupammuaa, Gurypa u
[MOBEPXHOCTh BpPAILEHUs, HUINHAP, KOHYC, 1Iap,
cdepa, cedeHus: GUrypsl BpalleHHsl, INIOCKOCTb,
Kacaromasics cepsl, IIHHIPA, KOHYyCa,
IUIOIIA/(b IOBEPXHOCTH ITUPAMUBI, IIPU3MBI,
KOHYCa, IWINHAPA, TUIOMAb chepsl, 00beM
KyOa, MpsIMOYTOJILHOTO Hapaenenurnesa,
[MApaMU/Ibl, IPU3MBI, WIMHAPA, KOHYyCa, [11apa;
yMEHHE U300pa)kaTb MHOIOTPaHHUKU U
[TOBEPXHOCTH BPALIEHUS, UX CEUYECHHU OT PYKH, C
MIOMOIIBIO YEPTEIKHBIX HUHCTPYMEHTOB U
DJIEKTPOHHBIX CPEJICTB; YMEHHE PAaCIIO3HABATH
CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
ACIIO3HABATh MPABWIbHBIE MHOIOIPAHHUKH

PII6 11 YMeHue onepupoBaTh NOHATUAMHU:
NIBUKEHHE B IIPOCTPAHCTBE, 10I00HBIE PUTYPHI B
[IPOCTPAHCTBE; UCII0JIb30BAaTh OTHOILIEHUE
[J10111a/1eH TTOBEPXHOCTEH U 00BEMOB MTOJ0OHBIX
(Guryp npu peneHnn 3aaa4d

TecTtupoBanue

Y CTHBII OIIpOC

MaTteMaTH4eCKUi TUKTAHT

[IpencraBieHue pe3ynbTaToOB MPAKTUYECKUX
pabot

KonrtpomnbHas pabora

BrinonHenue 3ajaHuil Ha YK3aMeHe

PII6 12 YMeHue BBIYUCIATh F€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, JI01ab, 00bEM,
[J1011a/1b IOBEPXHOCTH), UCIIOJIb3Ysl U3YUCHHbIE
(hOpMyYJITBI 1 METOIBI

TectupoBanue

Y CTHBII OIIpOC

MaTteMaTH4eCKU TUKTAHT

[IpencraBienue pe3yJbTaTOB MPAKTHYECKUX
pabot

KonrtpomnbHas pabora

BrinmonHeHue 3agaHuil Ha SK3aMEHE

PII6 13 YMenue onepupoBaTh MOHATHSIMHU:
MpsAMOYToJibHasd CUCTEMa KOOPAHUHAT,
KOOpJIUHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJISIPHOE MPOU3BEICHHE, YTOI MEXTY
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BCKTOpa Ha YHUCJIO; HAXOAUTH C ITIOMOIIBIO
M3Y4eHHBIX (POPMYIT KOOPIUHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSTHUE MEXKAY ABYMs TOYKAMU

TectupoBanue

Y CTHBII OIIpOC

MaTteMaTH4eCKUil TUKTAHT

[IpencraBieHue pe3ybTaTOB MPAKTUIECKUX
pabot

KonTponbHas pabota

BrinonHeHne 3a1aHUi Ha DK3aMeHe

PII6 14 YMmenue BRIOUpATh TTOIXO/ISIIIAMA
W3YYEHHBIN METOI JJI pEIIeCHUS 3a/1auH,
pacro3HaBaTh MaTeMaTHuecKue (haKkThl U
MaTeMaTUYECKHe MOJICIN B IPUPOIAHBIX U
OOIIECTBEHHBIX SBIICHUSX, B UCKYCCTBE; YMEHHUE
IPUBOIUTH MPUMEPHI MATEMATHICCKUX
OTKPBITUH POCCUHUCKON U MUPOBOMH
MaTE€MaTUYECKON HAyKU

TectupoBanue

Y CTHBII OIIpOC

MaTteMaTH4eCKUil TUKTAHT

[IpencraBieHue pe3yabTaToOB MPAKTHUECKUX
pabot

KonTponbHas pabota

BrinonHeHue 3ajaHuil Ha SK3aMEHe

Ipuioxenune 1
IIpuMepHasi TeMAaTHKa MHAMBHIYAJbHBIX IPOEKTOB
1o JUcHUILIHHe «MaTeMaTHuka»

1. Apkycsl Ha Oymare B KJIETKY.
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2. T'eomeTrpuueckrie GopMbI B UCKYCCTBE.

3.

['eoMeTpusi B apXUTEKType.

4. Teometpus Ha Oymare.

P =N

I'padsl 1 BX MpUMEHEHNE B apXUTEKTYpE.

Enunbie 3aKk0HBI MAaTEMATHUKHU, UCKYCCTBA U TIPUPO/IBI.

3ajada o BpalieHuH Kyoa.

30710TO€ CEUYCHHE B M300pa3UTEIILHOM UCKYCCTBE U apXUTEKTYpE.

9. H3MepeHue BBICOTHI ITPEAMETA.

10.
11.

Hcnonb3oBaHue opuramMu B *KU3HU YEJIOBEKA.
Kak naiitu nentp u paauyc kpyra?

12. JIuHMM OOHUM POCUEPKOM.

13.
14.
15.
16.

JIuct Mebuyca u 6ythuika KneliHa kak 00BbEKThI TOMOJIOTHH.

MaremaTtrka BOKpPYT Hac.

MatemMaTuka 1 UCKYCCTBO.

MareMaTruyeckre OCHOBBI IOCTPOCHUSI KOMIIO3HUIUMH, POCTPAHCTBA U 0OHEMOB B

M300pa3UTEIHLHOM UCKYCCTBE.

17.
18.
19.
20.
21.
22.
23.
24.
25.

MaremaTndeckue XapakKTEPUCTUKU ETUIIETCKUX TUPAMUIL.

Maremarndyeckui UBETHUK: po3bl ['Buao I'panau.

Mmuoroyronsauku JKepronna n Harens.

Opuramu — reomeTpusi OyMa>kHOTO JIUCTA.

[TocTpoeHune MIIOCKUX KPUBBIX B MOJSPHBIX KOOPANHATAX.

[Ipumenenue rpadukoB TMHEHHONW QyHKIMHU B TPO(hECCUOHATBHON E€ATETbHOCTH.
PucyHku Ha KOOpIMHATHOM IIJIOCKOCTH.

@pakTan B OKPYKaKIIEM HAC MUPE.

Henu u 3agaun U3yyeHus MaTeMaTuku npu ocsoenuu npodeccuii CIIO.
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Ipuiaoxenue 2

Cunxponusauus odopasoBareabHbIX pe3yibTraToB PI'OC COO n ®I'0OC CIIO

HaumenoBanune OK, I1K
corsiacio ®IoC CI10

HanMeHoBaHMe THYHOCTHBIX
pe3yabTatoB (JIP) corsacHo
®1oC COO

HaumeHoBaHue MeTanpeaMeTHBIX
(MP) pe3y1bTaTOB COTJIACHO
eoroc Coo

OK 2. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIM3a U
MHTEpIIpeTanuy HHPOPMALUH U
MH()OPMAIIMOHHBIC TEXHOJIOTHU
TS BBITIOJTHEHUS
podecCUOHATBHBIX 3a]a4

JIP 04. ChopMupoBaHHOCTD
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHUKH,
OCHOBAaHHOTO Ha JUaJIore KyJIbTyp,
a TaKk)Ke pa3IMYHbIX (HopM
0OIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTa B
MOJHUKYJIBTYPHOM MHPE;

MP 06. YMeHue onpenensith
Ha3sHAYCHUE U QYHKIMN PA3TNIHBIX
COLIMAJIbHBIX HHCTUTYTOB

JIP 08. HpaBcTBEHHOE CO3HAHUE U
[MOBEJICHUE HA OCHOBE YCBOCHUS
o0111eueI0BeYeCKUX [IEHHOCTEH;

JIP 10. DcTreTnueckoe OTHOIICHHE K
MUPY, BKITIOYas 3CTETUKY ObITa,
HAayYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
00IIIECTBEHHBIX OTHOIIEHHHI

OK 2. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIM3a U
WHTEpIIpeTaluy HHPOPMALUH 1
1H(OPMaLIMOHHBIE TEXHOJIOTUN
TS BBITIOJTHEHHUS
MpodeCCHOHATBHBIX 3a7a4

OK 5. Ocy1iecTBasTh YCTHYIO U
MUCHMEHHYIO KOMMYHHUKAITUIO
Ha rOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit @eneparyu ¢
y4eToM 0COOEHHOCTEH
COIIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 05. ChpopMupoBaHHOCTH OCHOB
CaMOpAa3BUTHA U CAMOBOCIIUTAHUS B
COOTBETCTBUU C
00I11eYETOBEYECKUMH IIEHHOCTIMU
W ueanamMu rpaxaaHCKOTO
00I11eCTBA; TOTOBHOCTH U
CITOCOOHOCTH K CAMOCTOSATEILHOM,
TBOPUYECKON U OTBETCTBEHHOU

eI TeIbHOCTH,

MP 01. YMeHne caMOCTOSITENLHO
OTIPEeNATh LENU AeSITeIbHOCTH U
COCTAaBJIATH IIJIaHBI ACATCIIBHOCTH,
CaMOCTOSITENILHO OCYIIIECTBIISTh,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH
eI TeNIbHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI IJISt
TOCTH)KEHMS ITOCTaBIECHHBIX IEIeH
1 peain3aluy TUIaHOB

eI TEeNIbHOCTH;, BBIOMPATH
}’CHGIHHI)IC CTpaTeFI/II/I B pa3n1/1qH51x
CUTYaLIUsAX;

JIP 09. ['oToBHOCTB M CLIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHuUIO, Ha MPOTSHKEHUN
BCEll )KU3HU; CO3HATEIbHOE
OTHOIIICHHE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO
yCIenTHOM nmpodeCcCuOHaTBLHON U
OOIIECTBEHHOH 1€ TEbHOCTH;

MP 03. Biragenne HaBbIKAMHA
MO03HABATENIbHOM, yueOHO-
MCCIIEA0BATENIBCKON U MPOEKTHON
e TEeNIbHOCTH, HaBBIKAMU
paspenieHust mpooiem;
CIIOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSITEIIbHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUYECKUX
3ajiad, MPUMEHEHUIO Pa3THIHBIX

MCTOOOB ITO3HAHMA,
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JIP  13. Oco3HaHHBI  BBIOOD
Oymymei npodeccun u
BO3MOXKHOCTEHN peanuzamnuu

COOCTBEHHBIX JKM3HEHHBLIX ILIAHOB;
OTHOIIICHHE K MPOQeCcCHOHATBHON
TEeITEILHOCTH KaK BO3MOXKHOCTH
y4acThs B  PCUICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYJIapPCTBEHHBIX,
oOIIeHaIMOHATBHBIX TTPOOIEM

MP 04. I'0TOBHOCTE U CIIOCOOHOCTD
K CaMOCTOSTEILHOM
nH(})OpPMaAITMOHHOTIO3HABATEILHOMN
esITENLHOCTH, BlIaJCHUE HAaBbIKAMH
[MOJTyYSHUST HEOOXOAMMOM
nH(GOPMAIIUU U3 CIIOBAPEH pa3HBIX
TUTIOB, yMEHUE OPUCHTUPOBATHCS B
Pa3TUYHBIX UCTOUHHUKAX
nH(OpMaIuU, KPUTHICCKU
OIICHUBATh U UHTEPIPETUPOBATH
nH()OpMaIHIO, TTOTYyYaeMyo U3
Pa3TIUYHBIX UCTOYHUKOB;

MP 05. YMeHnue ucIoabp30BaTh
cpencTBa HHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenuun
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX
W OPTaHU3AIMOHHBIX 33724 C
coOmtoeHreM TpeboBaHu
HDPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX U
ATUYECKUX HOPM, HOPM
WH(POPMAITMOHHON 0€30MTaCHOCTH;

MP 07. YMeHHe caMOCTOSITEIEHO
OLICHUBATh U IPUHUMATh PEIICHHUS,
OIIPEAEIAIOIINE CTPATETUIO
[MOBEJICHUS, C YYETOM I'PaKIaHCKUX
1 HDaBCTBEHHBIX LICHHOCTEM;

MP 09. BianeHue HaBbIKaMU
MO3HABATEIILHON pe(hICKCUU KaK
OCO3HAHUS COBEPILAEMBIX JCUCTBUI
1 MBICJIUTEIIbHBIX MTPOIIECCOB, UX
pEe3yIbTAaTOB M OCHOBAaHUM, TPAHHII
CBOEI'0 3HAHMS M HE3HAHMS, HOBBIX
[MO3HABATEJIbHBIX 3371a4 U CPEJICTB
UX JOCTHKCHHS
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OK 4. DddextuBHO
B3aMIMOJICHICTBOBATH U PabOTATh
B KOJUICKTHBE.

OK 5. Ocy1iecTBasTh YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALUIO
Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToOM 0COOeHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 06. TosmepanTHOE CO3HAHUE U
[MOBE/ICHHUE B TIOJUKYJIBTYPHOM
MHpPE, TOTOBHOCTh M CTIOCOOHOCTH
BECTH JIUAJIOT C IPYTUMHU JIFOJIbMHU,
TOCTUIaTh B HEM
B3aMMOIIOHMMAHHMS, HAXOIUTh
o01IMe eI U COTPYIHUYATD IS
UX TOCTHKEHMS, CIIOCOOHOCTE
[MPOTUBOCTOSATH UJICOJIOTHH
DKCTpeMH3Ma, HAIIMOHAIN3MA,
KceHo(oOUH, TUCKPUMHUHALIUH 10
COLIMATILHBIM, PEITUTHO3HBIM,
PacOBBIM, HAITMOHAJILHBIM
[pU3HAKAM U JIPYTUM HETaTUBHBIM
COLIMAILHBIM SIBJIEHUSIM;

MP 02. YMeHnue npoiyKTUBHO
00IIaThCS ¥ B3aUMOJICHCTBOBATh B
[POLIECCE COBMECTHOM

e TEIIBHOCTH, YIUTHIBATh MO3UIIAN
IPYTHX YYaCTHUKOB JI€ATEIbHOCTH,
AP PEKTUBHO pazpemaThb
KOH(DJIMKTHI,

JIP 07. HaBblku cOTpyIHUYECTBA CO
CBEPCTHHUKAMM, JETbMH MJIa/ILLIETO
BO3pacTa, B3POCIIBIMU B
00pa3oBaTenbHOM, OOIIIECTBEHHO
MOJIe3HOH, y4eOHO-
HCCIIEI0BATEIBCKOM, MPOEKTHON 1
PYrUuX BUAAX J€ATEIbHOCTH.

MP 05. YMeHnue ucIoabp30BaTh
cpencTBa HHPOPMAITMOHHBIX U
KOMMYHHKAITTOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenun
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX
W OPTaHU3AIMOHHBIX 33724 C
coOmtoeHreM TpeboBaHu
HPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX U
HATUYECKUX HOPM, HOPM
WHGOPMAITMOHHON 0€30MTaCHOCTH;

MP 08. BirageHnue si35IKOBBIMU
CpEIICTBAMU - YMEHUE SICHO,
JIOTMYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUS, HCIIOJIb30BATh

AJICKBATHLIC SA3BIKOBBIC CPCACTBA.
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHBIX pe3yabTaToB ®I'OC COO (mpeamMeTHbIX) ¢
o0pa3zoBareabHbIMU pedyabTatamu ®I'OC CIIO
(npodeccroHanbHO-OPUEHTHPOBAHHAS B3aUMOCBA3b 0011€00pa30BaATENBLHOTO
npeaMeTa Co CIeUalIbHOCThIO)

HaumeHoBanue
o0menpodeccHoOHATbH
bIX IMCIUIJIMH C
o0pa3oBaTeIbHBIMH
pe3yJbTaTaMu,
HMELIMMHU B3AaUMOCBA3b
¢ npeamMerHbiMu OP

HaumenoBanue
npo¢eccuoHaIbLHbIX
moayaeir (MIK) c
o0pa3oBaTeIbHBIMH
pe3yJbTaTamu,
UM EeIHUMH
B3aHMOCBSI3b C
npeaMeTHbiMu OP

HaumMmeHoBaHue
NnpeAMeTHbIX
pe3yabTaToB
drocC Ccoo,

MM EIOIIHX
B3anMocBa3b ¢ OP
dIrocC Cc1io

HanMeHoBaHue pa3jienoB/Tem
U padoueii mporpamMmme 1o
npeaMeTy

OI1.01. PucyHnox

YMETh:

- IPUMCHSATH
TEOpeTUYEeCKUE 3HAHUS B
[MPAKTUYECKOU
po¢eCCHOHAIBHON

eI TeLHOCTH;

- OCYUIECTBIIATDH MPOLIECC
M3YYCHHSI U
podeccuoHanbHOTO
M300paXCHUsI HATYPEI, €€
Xy 105KECTBEHHOU
WHTEPIIPETAIINH
CpEICTBAMU PUCYHKA.

3HATh:

- OCHOBBI
1300pa3uTeIbHOM
pPaMOTBI, METObI U
CHO0co0bI rpauuecKoro u
M1aCTUYECKOTO
M300paKeHHS
reOMETPHUYECKUX Tell,
MPUPOIHBIX 0OBEKTOB,
neizaxa, 4enoBeKa,

OII 03. ITepcriekTnBa

YMeTh:

- oToOpaxaTh
OKPYKAFOIIHUE TIPEIMETHI,
WHTEPHEPHI U SKCTEPHEPHI;

3HATE:
- 3aKOHBI JUHEWHOHN

[IM O1. TBopueckas u
VCIIOJTHUTEIIbCKAsI
NesITeIbHOCTD
MJIK.01.01.
XyH0KECTBEHHOE
[IPOEKTUPOBAHHE
W37eNui 1IeKOpaTUBHO-
[PUKIIATHOTO U
HapOJHOTO HCKYCCTBA
YMeTh:

- IPUMEHATh OCHOBHBIE
KOMITO3HUITHOHHBIC
3aKOHBI U MIOHATHA TIPU
MPOCKTHPOBAHUH H
VICTIOJTHEHUH U3J1eTUN
TIeKOPAaTUBHO-
[PUKJIQJHOTO UCKYCCTBA;
- pa3pabarTbIBaTh
aBTOPCKHE KOMITIO3ULIUU
Ha OCHOBE TPaJuLIAN 1
COBPEMEHHBIX
TpeboBaHUI
JIeKOPaTUBHO-
[IPUKJIaTHOTO

[1P6 06. Banenue
OCHOBHBIMH
MOHSATUSIMH O
MUIOCKUX U
MIPOCTPAHCTBEHH BIX
reOMETPHUCCKUX
¢burypax, ux
OCHOBHBIX
CBOMCTBAX;
c(OpMHPOBAHHOC
Th YMCHHSI
pacro3HaBaTh
TCOMETPHUCCKUC
¢dburypsl Ha
qepTekKax, MOJCIIIX
U B peallbHOM MHpE;
[IPUMCHCHHE
M3yYCHHBIX CBOWCTB
TCOMETPHUYECKUX
uryp u popmyn
TUTSL peTIeHUS
reOMETPHUCCKUX
3ajad v 3a/1a4 C
MPaKTUICCKIM
CoJZiepKaHUEM.

PII6 12 YMenue
BLIYMCIISITH
F€OMETPUUYECKUE
BEJIMYMHBI (THHA,
YTOJ, IJI0IA/Ib,
00BeEM,

Paznen 1. [loBTopenue kypca
MaTEMaTHUKU OCHOBHOMW IIKOJIBI
Tema 1.2. IlpoueHTHble
BBIUHCIICHUS B
Mpo(eCCHOHAIBHBIX 3a71a4ax
Paznen 2. [Ipsimbie U II0CKOCTH
B IpocTpancTBe. KoopaunaTe! n
BEKTOPBI B IPOCTPAHCTBE.

Tema 2.1. OcHOBHbBIE OHATHUS
crepeomerpun. Pacnionoxenue
MPSAMBIX U IIJIOCKOCTEM.

Tema 2.4. IleprienauKyiisip u
HaKJIOHHas. Teopema o Tpex
neprneHauKkysipax Tema 2.5.
KoopauHathl 1 BEKTOPHI B
rpoctpaHcTse. Paznen 3.
MHOrOrpaHHUKH U Teja
BpallCHNUS.

Tema 3.2. [lunuHap, KOHyC, map
1 ux ceyeHus Tema 3.3.
[IpuMepsl cHMMETpHI B
npodeccun. Paznen 5.
[Ipon3BoHas 1 IepBOOOpa3Has
¢ynkuuun Tema 5.3
MOHOTOHHOCTb (DYHKIIHH.
Touku sxcTpemyma. Pasznen 6.
Crenenu u kopHu. CTeneHHas,
[H0Ka3aTeabHas U
norapu@muueckast pyHKIHU.
Tema 6.7. Jlorapudmsl B
[IPUPOJIE U TEXHUKE.

Pa3znen 7. DnemeHTsl TEOpUN
BEPOATHOCTEN U
MaTEMaTHYECKON CTATUCTUKH.
Tema 7.1. CoObITHE,
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IICPCIICKTUBEI,

- OCHOBHBEIC METO/bI
IIPOCTPAHCTBCHHOI'O
IIOCTPOCHUS HA IJIIOCKOCTH,

OIl. 10. MnauBuayanbHast
MpeAPUHUMATENBCKAS
NesITeIbHOCTD

YMETh:
-TIPOBOJIUTH UCCIICIOBAHNE
pBIHKA

3HaTh:
- OCHOBHBIC (DOHITBI
MIPEAIPUATHSA

HNCKYCCTBA,

3HATh:

- 0COOEHHOCTH
rpaduyecKux,
YKHBOITMCHBIX,

[JJACTUYECKUX PEIICHUN

IIpU U3TrOTOBJICHUU

3TN JEKOPATUBHO-
MPUKJIATHOTO UCKYCCTBA;

IO
MOBEPXHOCTH),
VCTIONB3YS
N3ydCHHbBIC
(OpMYJIBI I METOJIBI

PII6 14 Ymenue
BbIOMpATh
1O AXO AU
W3yYECHHBIN METO
JUTS peleHUst
3a/1a4H,
pacro3HaBaTh
MaTeMaTUIECKHE
(bakThI 1
MaTeMaTUIECKHE
MOJICIIH B
MIPUPOTHBIX U
00I1IeCTBEHHBIX
SIBJICHUSAX, B
HMCKYCCTBE; YMEHHE
MMPUBOIUTH
[pUMEPDI
MaTEeMaTUYECKHUX
OTKPBITUH
[POCCHIICKOM 1
MUPOBOI
MaTeMaTHIECKOI

HAYKHU

BEPOSITHOCTH COOBITHSI.
CrnoxeHue 1 yMHOKEHUE
BEPOATHOCTEH

S B
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