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Pabouast nporpamMmma y4e0HO# M CIMIIMHBI Pa3pa0oTaHa HA OCHOBe TPeOOBaHMIl

®denepanbHOTO rocyJ1apCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CpeaHEero
npodeccuoHaIbHOr0 00pa3oBaHus 1o crnenuanbHocTH 13.02.13 Dkcruryatanus U 00CIy)XKHBaHUE
AIIEKTPUUYECKOTO U SJCKTPOMEXAaHUYECKOTO 000PYI0BaHUS (T10 OTPACIISIM).

— depnepanbHOr0 TrOCYAApCTBEHHOTO 00Opa30BaTENBHOTO CTAaHIApPTa CPEAHEro OOIero
o0Opa3oBaHus;

— ®depnepanbHON 00pa30BaTENIbHON MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHuUs U C YUETOM;

— Paboueii mporpammel BocnuTanums 1o cnenuanbHocTH  13.02.13 Okcrutyatamus u
o0cCITyKMBaHHUE 3JEKTPUUECKOT0 U JIEKTPOMEXaHNUECKOro 000pynoBanus (10 OTPaCIIsIM);

— Pexomenpmanmii mo peanuzanyu cpeaHero oOmero oOpa3oBaHUS B HIpeAelaXx OCBOCHUS
00pa30BaTeNBLHON MPOTrPaMMBI CPETHETO MPOPECCHOHATHLHOTO 00pa30BaHUS;

— IlpumepHoli pabouel mporpaMMbl 00111e00pa30BaTENHPHON TUCIUIUIMHBI «MaTeMaTuKay JIs
npodeccnoHanbHbIX 00pa30BaTEIbHBIX OPraHU3AIIHMA.

Pazpaborunk: Tpyxuna K.C.,, npenomaBarens ['AIIOY CO  «Cyxonoxckuit
MHOTOTPODUIBHBIA TEXHUKYM.
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IMosicuuTeILHAS 3aIIMCKA

Pabouass mporpamma y4ueOHOW IUCIUIUITMHBI «MareMaTuka» SBISETCS YacThbl0 OCHOBHOM
npodeccuoHaibHONM oOpa3zoBarenbHON mporpammbl — 13.02.13 Dkcrmyartanust u 00CITy)KHBaHUE
AIIEKTPUUYECKOTO U SJCKTPOMEXAaHUYECKOTO 000PYI0BaHUS (T10 OTPACIISIM).

VYueOHnas nqucrumuinHa «MaTemaTtrukay BXOAMUT B 00s3aTENIbHYIO YacTh 0011€00pa30BaTeIbHOTO
[IUKJIa U U3y4aeTcs Ha yriayOoJE€HHOM ypOBHE.

[IporpaMMa mo MaTemMaTHKE Ha YpOBHE CpeAHero ooOmiero obpa3oBaHus pa3paboTaHa Ha
ociope DPI'OC COO ¢ y4y€roM COBpPEMEHHBIX MHUPOBBIX TpPEOOBaHMI, MPEIBSIBISAEMBIX K
MaTeMaTHYeCcKOMy 00pa30BaHUIO, U TPAJAULIUNA POCCHIICKOro oOpa3oBaHus. Peanusanusi nporpammbl
[I0 MaTeMaTHKE O00ECIIEUMBAET OBJA/JCHUE KIIOYEBBIMU KOMIIETEHIUSMHU, COCTABJIAIOIIMMU OCHOBY
JUI CaMOPa3BUTHUSL U HEMIPEPHIBHOIO 00pa30BaHUS, LIETOCTHOCTh OOIIEKYIbTYPHOIO, TUYHOCTHOTO U
[I03HABATEJIBHOIO PAa3BUTHS JINYHOCTU oOyuaroummxcs. B nmporpamme 1o mareMaTtuke y4TE€HbI UJIEU U
nonoxxeHuss KoHnenuu pa3BUTHS MareMaTtuueckoro oOpaszoBanus B Poccuiickoit ®enepanun. B
COOTBETCTBMM C Ha3BaHUEM KOHLENIUH, MaTeMaTHUYecKoe OOpa3oBaHUE [OJDKHO, B YacCTHOCTH,
MPEIOCTABIATh KAXIOMY OOy4aronmieMycss BO3MOXKHOCTb JOCTH)KCHHUS YPOBHS MaTeMaTHUYECKUX
3HaHUI, HEOOXOAUMOTO IS AaJbHEWIIeH yCIeNIHOM Ku3HU B oOmecTBe. IMEHHO Ha pemieHue 3Toi
3a/lauM HaIleJIeHa MporpaMma o mMaTematruke 6a3oBoro ypoBHs. B anoxy mudpoBoit Tpancopmanmu
BCeX cep YeI0BEUECKON 1eATENbHOCTH HEBO3MOKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 0a30BOIl MaTEeMaTUYECKOM MOATOTOBKH. Y3K€ B IIKOJIE MaTeMaTHKa CIY>KUT OMOPHBIM IPEIMETOM
JUIS W3YYEHMS] CMEXKHBIX AMCLUMIUIMH, a B JKU3HM IIOCIE ILIKOJbl pPEaJbHOW HEO0OXOIUMOCTHIO
CTaHOBUTCSl HEMPEPBIBHOE 00pa3oBaHKe, YTO TPeOyeT MOJHOICHHON 06a30Boi 001Ie00pa3oBaTeIbHON
[IOATOTOBKH, B TOM YHCJI€ U MAaTEMAaTUYECKON. ITO 00YCIIOBIEHO TEM, UYTO B HAIllM JIHU PACTET YHUCIIO
CHEIHATbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTuKu: U B cdepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX O0JACTAX, U JaXKe B TYMaHHUTApHBIX cdepax. Takum
o0pa3oM, Kpyr oOydaromuxcs, Il KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IPEIMETOM,
CYLIECTBEHHO PACLIUPSETCA.

OOyuenue MaremMaTHKe JaéT BO3MOXKHOCTh pa3BUBaThb Yy OOy4aloOlIMXCS TOYHYIO,
paloHaIbHY0 U HWH(OPMATHBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOIALINE SI3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckue CpeAcTBa Uil BBIP@KEHUS CYXKIEHHH M HarlgHOTO HX
npenacraBieHus. HeoOXoAMMBIM KOMIIOHEHTOM OOIel KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABIIsieTCA o0I1ee 3HaKOMCTBO C METOJAaMHU MO3HAHUS IEHCTBUTEIBHOCTH, IPEACTABICHUE O IPEAMETE U
METOJIe MaTeMaTHKH, €ro OTIMYHUS OT METOJOB €CTECTBEHHbIX M TyMAaHHUTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHsS MaTeMaTHKH JUIsl PElIeHMs Hay4YHbIX U TNPUKIATHBIX 3a1ad. Takum
o0Opa3omM, MaTemMaTHueckoe oOpa3oBaHHE BHOCUT CBOW BKJIaJ B (pOpMUPOBaHHE OOLIEH KyJIbTYphI
yenoBeka. M3ydeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKAa, TOHUMAHUIO
KpacoTbl M WU3AILIECTBA MaTeMaTUYECKUX PACCYKICHHUM, BOCHPHUITHIO TE€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPHH.

[TpuoputerHpiMu  1ienssMu  oOydenus wmarematuke B CIIO  sBustorcs:  (opmupoBaHue
LEHTPAJIbHBIX MaTEeMAaTHYECKUX MOHATUH (UMCII0, BEIUYMHA, TeoMeTpudeckas ¢urypa, nepeMeHHas,
BEPOATHOCTh, (PYHKIIKA), 0OECTIEYNBAIOLINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MAaTEMaTHYECKOTO
oOpa3zoBaHMsl OOy4arOMIMXCs; MOJBEACHWE OOYdYalONIMXCS Ha JOCTYIIHOM Ui HHUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3M MAaTEMAaTHKU U OKPYXKAIOILEro MHpa, MOHUMaHHE MAaTeMaTUKH KaK 4YacTH
oOmieil KyJIbTypbl 4YeJIOBEYECTBA; pa3BUTHE MHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaroluxcsi, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUIN, KpUTUYHOCTH MBIIIJICHHUS,
UHTEpeca K M3YyYCHMIO MaTeMaTukH;, ¢opMHpoBaHUE (YHKIMOHAJIBHOM  MaTeMaTHUECKOM
IPaMOTHOCTH: YMEHHUS paclo3HaBaTh MATEMaTUYECKUE acTeKThl B PEAJIbHBIX KU3HEHHBIX CUTYallUsAX U
OpU M3YyYEHUH JAPYrHMX Y4YeOHBIX IPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha SI3bIKE MaTEeMAaTHUKH U CO3JaBaTb MaTeMaTUYECKHUE MOJETH, NPUMEHSTH
OCBOEHHBIM MaTeMaTHMYECKUW anmapar s peleHus IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh W OLICHUBATh IOJyYECHHbIE pe3yJbTaTbl. OCHOBHBIMHM JIMHUAMH COACPKAHUSA
marematuku B CIIO sBmsrores: «Yuena W BBIUMCIHEHUS», «Anrebpa» («Anredpandeckue



BBIpOKEHUS», «YpaBHEHHUs W HEpaBeHCTBay), «Hawama matemarmueckoro anammsa», «leomerpus»
(«'eomerpuyeckrie QGuUTyppl W WX CBOWCTBa», «VI3MepeHHEe TIeOMETPUYECKHX BEITHYHHY),
«BeposTHOCTB U cTaTHCTUKAY. J[aHHBIC IMHUU Pa3BUBAIOTCS MapaJlIebHO, KaXKAasi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT JpPYroi, a B TECHOM KOHTaKTe U
B3auMoieiicTBuu. Kpome 3T0ro, ux 00beqHHSET JIOTUYEeCKas COCTABIISIONMIAs, TPAAUIMOHHO IPUCYINAs
MaTeMaTHUKE W TPOHU3BIBAIOIIAS BCE MATEMAaTHYECKHE KypChl M COACPIKATEIbHBIC JIMHHH.
Chopmymnupoannoe B PI'OC COO tpeboBaHue «BIaIEHUE METOAAMHU JA0KA3aTEIbCTB, alTOPUTMAMU
pemieHus 3a1a4, yMeHHE (HOPMYIUPOBATh ONPEACICHHS, aKCHOMBI M TEOPEMBbI, MPUMEHSTHh WX,
MIPOBOJIUTH JOKA3aTelbHbIE PACCY)KICHHUS B XOJE€ PEIICHHUS 33/1a4» OTHOCHUTCS KO BCEM Yy4eOHBIM
Kypcam, a GOpMUpOBaHKE JIOTHYECKAX YMEHUH pacipeenseTcst 0 BCeM TojiaM 0O0ydeHUsl Ha YPOBHE
cpenHero obmero oopaszosanus. B coorBerctBun ¢ ®I'OC COO maremarrka sSBISETCS 00s3aTeIbHOM
JTMCHIUIUIMHOW Ha JIaHHOM YpOBHE oOpa3oBanus. [IporpamMMoii 1mo mMaTremMaTuke MpeaycMaTphuBacTCs
n3yueHne yueOHOH TUCIMILIHMHEBI «MaTtemaThka» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa u Hadana
MaTeMaTHYecKoro ananmsza», «['‘eomerpusi», «BepostHocTe u cratuctukay. @dopmupoBaHue
JIOTHYECKUX YMEHHH OCYIIECTBIISICTCS Ha MPOTSHDKEHUM BCeX JIeT OOy4eHHs Ha YpPOBHE CPEIHETrO
o0miero o0Opa3oBaHUs, a DJIEMEHTHI JIOTUKUA BKIIIOYAIOTCS B COJCPKAHUE BCEX HA3BAHHBIX BBHIIIE
Y4eOHBIX KypCOB.

B paboueii mporpamme mpeacTaBieHO MPO()eCcCHOHAILHO-OPHEHTHPOBAHHOE COJEPIKAHNE
y4eOHOH JUCHMIUIMHBL, TPEIIOoJaralliee CUTYaTUBHOE HCIIOIB30BAaHHE Y4eOHOrOo Marepuana C
poeCCUOHATILHBIM COJICPYKAaHHEM IPAKTHYECKOT0 XapakTepa, CHOCOOCTBYIOIIEEe (OPMHPOBAHUIO
YCTOMUYMBOW MOTHBAIIMM ¥ IIEHHOCTHOTO OTHOIICHHS K IOJydaeMoi npodeccuu, mpodeccHoHaIbHO
3HAYMMBIX Ka4eCTB JITYHOCTH, OOIIUX U MPOPECCHOHATBHBIX KOMITCTECHIIHH.



O0bem yueOHOM TUCHUNIMHBI

O0beM yueOHOM TUCIMILTAHBI Bcero akanemuueckux yacoB
OO6mast TpyA0€MKOCTh yUeOHON TUCIIUTIIHBI 346
B TOM YHCJIIC
Bo B3aumozeiicTBuH ¢ mpernoiaBaTenemMm 346

B TOM 4YHCJIC

JIEKLIUH, YPOKHU 177
NPAaKTUYECKUE 3aHATHS 163
CamocTosrenbHas pabota o0yyaroumxcs 0

[TpomexyTouHas aTTecTanus (IK3aMeH) 6




Conep:xanue y4eOHOM TMCHUIITHHBI

OcHoBHbIMU JUHUSAMH conaepxaHusi marematuku CIIO sBusitotcs: «Uucna U BBIUMCICHUSY,
«Anrebpa»  («AnreOpanueckue  BbIpaKEHUS», «YpaBHEHHS M HepaBeHCTBay), «Hauana
MaTeMaTHYeCKOro anaiamusay, «I'eomerpus» («I'eomerpuueckue GUrypbl 1 UX cBoWcTBaY, «M3mepenue
TF€OMETPUUYECKUX BEIUYUH»), «BeposTHOCT, W craructuka». JlaHHBIE JMHUH Pa3BUBAIOTCS
[apajulesIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCUMO OJIHA OT
Ipyroil, a B TECHOM KOHTakTe M B3aumopeictBuu. Kpome s3Toro, nx oOBeAMHSIET JOTHYECKas
COCTaBJIAIONIas, TPAJULMOHHO IpUCYyIlas MaTeMaTUKE M IPOHU3bIBAIOIIAs BCE MaTeMaTHYECKUE
Kypcel U coxaepxatenbHbie JuHUU. CdopmymupoBanHoe B ®I'OC COO tpebGoBaHHE «BIIaJICHUE
METOAAMHU JI0Ka3aTelbCTB, AITOPUTMAaMHU PEIICHUs 3a71ad, yMeHHe (OopMyIupoBaTh OIpeesICHHS,
AKCHUOMBI M TEOPEMBI, PUMEHATh WX, MPOBOJUTH JOKA3aTEIbHbIE PACCYKJEHUS B XOAE pEUICHUs
3aJ]au» OTHOCUTCS KO BCeM y4eOHBIM KypcaM, a (GOopMUpOBaHHE JIOTHYECKUX YMEHUH pacnpenemnseTcs
10 BCEM TojJilaM 00ydYeHHsI Ha YPOBHE cpeaHero oomero oopazoanusi. B coorserctBun ¢ ®I'OC COO
MaTeMaTuKa SBJIsIeTCA 0053aTeIbHOM JUCIUIUIMHON HAa TAaHHOM ypoBHE 0Opa3zoBanus. [Iporpammoii mo
MaTeMaTHKe MpeaycMaTpUBaeTCs H3ydeHue y4eOHOM muciumuimHbl «MareMaTuka» B paMKax TpEx
y4eOHBIX KypCOB: «AureOpa M Hadaja MaTeMaTW4ecKoro aHanmsa», «l'eomerpus», «BeposSTHOCTD H
cratuctuka». dopmupoBaHHE JIOTMUECKMX YMEHUN OCYHIECTBISETCS Ha MPOTSIKEHUU BCEX JIET
oOydeHHsT Ha YpOBHE CpeIHEero oOImero oOpa3oBaHMs, a O3JIEMEHTHl JIOTHMKH BKJIIOYAIOTCS B
CoJIep>KaHue BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.



IInanupyemMsble pe3yJbTaThbl 0CBOCHHUS Y4eOHOM AUCHUIINHBI

WN3ydyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HAIpaBIEHO Ha

JNOCTUKEHHE OOYYalOIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX M MpPeIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB OCBOCHMS YU€OHOM TUCIUIUINHBI.

JIN4HOCTHBIE Pe3yJbTAThI
B pesynprare wu3yueHus MaTeMaTUKM Ha YpOBHE cCpenHero obmiero oOpa3oBaHUs Yy

oOyyarorerocst 0yyT c()opMHUPOBAHBI CIEIYIOIIUE JHYHOCTHBIE Pe3yJbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

2Paxcoanckozo eocnumanus: CHOPMUPOBAHHOCTh TPAKIAHCKOW IMO3HMIIMH OOYYarOIIErocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MATEMATHUECKUX
OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUM, TPOLIEYP TPAXKAAHCKOTO OOIIECTBA
(BBIOOpPBI, OMPOCHI M APYroe), yMEHUE B3aUMOJCHCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C MX (PYHKIUSAMHU U Ha3HAYCHHEM;

nampuomuueckozo 6ocnumanusn: cHOpMHUPOBAHHOCTh POCCUUCKON IPaskIaHCKON MICHTUIHOCTH,
YBaXEHUS K MPOLUIOMY M HACTOAILIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILECHHE K
JIOCTUKEHHSM POCCHUICKMX MAaT€MaTUKOB U POCCUMCKON MATEMaTUYECKOM LIKOJIbI, HCIIOJIb30BAHUE
ATUX JOCTUKEHHM B IPYTHX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

0YX06HO-HPABCMBEHHO20 60CNUMAHUA: OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUHCKOTO Hapoja,
c(hOPMHUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUSA, OJTHYECKOTO IIOBEJCHUS, CBSA3AaHHOTO C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKH U JEATEIHbHOCThIO YUEHOTO, OCOZHAHUE JTMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

ICMEmu4ecKo20 GOCHUMAHUA: HSCTETUYECKOE OTHOUIEHHE K MHUpPY, BKIKOYAs 3CTETUKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCyXIeHUH, BOCIIPUIMYHUBOCTh
K MaTeMaTH4YE€CKUM aCIleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

duzuueckozo éocnumanun: chopMHUpPOBAaHHOCTH YMEHHS MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B
WHTEpecax 3/I0pOBOr0 M 0e30macHOro obOpasza >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (3J0POBOE MUTaHUE, COANAHCHUPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa, peryispHas
¢u3nueckas aKTUBHOCTb), (DU3MUECKOE COBEPIIEHCTBOBAHME TIpPU 3aHATUSAX CIIOPTUBHO-
03JI0pPOBUTEIBLHOM ESTENbHOCTHIO;

mpyo06020 60cnumanus: TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TPYAOIIOOUsS, WUHTEpPEC K
pa3nuuHbIM cepam MpodecCHOHATHHON AESITeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSMH, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOp OymyIel mpoeccuu U peaan30BhIBAThH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY O0pa30BaHUIO
¥ caMO00pa30BaHUIO0 HA MPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKOM HaIlpaBJIECHHOCTH;

IKOJI02UYECKO20 60chumanusa: CcHOPMUPOBAHHOCTh HKOJOTHYECKON KYIbTYphl, MOHHUMaHHUE
BJIMSHMS COLIMAIIBHOPKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMANIbHOU Cpelibl,
OCO3HaHWE TJIO0ATBPHOTO XapaKTepa DJKOJOTHYECKUX TMpoOJeM, OpHUEHTalMs Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHWM JUIs pelieHus 3aJad B 00JacTH OKpPYKAIOIICH Cpelbl, TIIaHUPOBAaHUE
MTOCTYIIKOB M OIICHKW WX BO3MOYKHBIX TTOCIICJICTBUM JIJISI OKPYKAIOIIEH CPEIbI;

UEHHOCMmU HAYYHO20 ho3Hanusa: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH ©  OONIECTBEHHOW TMPAKTUKH, ITOHUMaHUE
MaTEeMaTHYeCKOH HayKu Kak cQepbl YelOoBeUYeCKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTU JUTIsI PA3BUTHS ITUBUIU3AINH, OBJIQJCHHUE S3bIKOM MaTEeMaTHKH U MaTeMaTUYeCKOU
KYJIbTYpOH Kak CpEJACTBOM TIO3HAHUSA MHPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO H
HCCIIE0BATENbCKYIO ACATEIHFHOCTh HHANBUAYATHHO U B TPYIIIIE.

MeranpeameTHblie pe3yabTaThl
B pesymnbraTre OCBOEHHMs MporpamMMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi 'y oOydwaromierocs OyayT  chOpMHPOBAaHBI  METANpPEAMETHBIC  PE3YNIbTAThl,
XapPaKTCPUIYIOIUCCA OBJIAICHUEM YHHUBCPCAJIbHBIMU IIO3HAaBaTCIbHBIMHU ﬂeﬁCTBHHMH,



yHI/IBepCEUIBHBIMI/I KOMMyHI/IKaTI/IBHLIMI/I I[ef/'ICTBH}IMH nu yHI/IBepcaHBHI:IMI/I peFYHﬂTI/IBHLIMI/I
nevictBusimu. [lo3HaBaTenbHBIC YHUBEPCATbHBIE YUCOHBIC JACUCTBUSI ba3oBbIe JIOTMYECKHE NCUCTBUS:
BBIABJIIATE H XapaKTepI/ISOBaTB CYH_IGCTBGHHBIC HpI/ISHaKI/I MAaTEMAaTUYCCKUX O6’beKTOB, HOHSITHfI,
OTHOIIEHUH MEXIy TOHATHSAMHU, (POPMYIHUpOBATH OINpPEACICHUS TIOHATHH, YyCTaHaBIIMBAaTh
CYIIECTBEHHBIN NpU3HAK KiIacCH(UKALMU, OCHOBAaHUS aisi OOOOIIEHUS M CpaBHEHHUSA, KPUTEPUU
MPOBOJIMMOTO  aHAIM3a; BOCHpPHHHMATh, (OpMyaupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHUS:
yTBep[[I/ITeJILHBIC nu OTpI/II_IaTCJIbHBIe, CIUHHUYHBIC, YaCTHBIC U 06]]_[1/16, yCJIOBHbIe; BBIABJIIATDH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUHUs B akTax, JaHHBIX, HAOIOACHHUIX
U YTBEPKICHUAX, IPeNIararb KPUTEPUHN Ul BBIABICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYMH; €IaTh
BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIYKTHUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

OcBoenue  y4eOHOH  JUCHUIUIMHBI  CIOCOOCTBYeT  (OPMHUPOBaHMIO  OOIUX U
poeCCHOHATIBHBIX KOMIIETEHIIU:

OK 01. BeiObupare cnocoObl pemieHHs 3agad  OpOQPECCHOHATBHON  JIEATEIbHOCTH
IPUMEHUTEBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TMOWCKA, aHajiW3a W HWHTEPIpPETANN
uHbopManuu M HMHGOPMAIMOHHBIE TEXHOJIOTUM Ui BBINOJIHEHHUS 3aJad MpodhecCHOHAIbHOM
NeSITENIbHOCTH;

OK 03. IlnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JICATEIBHOCTD B TPOPECCHOHATBHON chepe, UCIOIb30BaTh 3HAHUS
10 IPABOBOW M (PMHAHCOBOI I'PaMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYalMX;

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh M padOTATh B KOJJICKTUBE M KOMAH/IE;

OK 05. OcymiecTBiATh YyCTHYIO U MHCbMEHHYI0 KOMMYHHKAIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBasTh Tpa’kAaHCKO-NIATPUOTHUYECKYIO MO3ULMIO, JTEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJULMOHHBIX POCCUNCKUX yXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM 4HCIIE
C YYETOM rapMOHM3ALMU MEKHALMOHAJIBHBIX U MEXPEIUTNO3HBIX OTHOLIEHUH, IPUMEHATH CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO OBE/ICHUS;

OK 07. CozelicTBOBaTh COXpAaHEHHIO OKPYXKAIOLIEH cpelibl, pecypcocOepekeHUI0, MPUMEHSTh
3HAaHUA 00 U3MEHEHUU KJIUMaTa, MPUHIHUIBI OEpexIINBOrO MPOU3BOICTBA, 3P(HEKTUBHO NEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUX;

OK 08. Hcmonmp3oBaTh cpeAcTBa (PU3UYECKOW KYIBTYPHI [UISI COXPAaHEHHS M YKpETUICHHS
3JI0pOBbsI B Ipoliecce NPOECCHOHATBHON AEATENILHOCTH M TOAJEpXKaHUS HEO0O0XOAUMOrO YpPOBHS
(bu3nYecKoil MOArOTOBIEHHOCTH;

OK 09. Ilomp3oBaTbcs NpO(EecCHOHANBHOM JOKyMEHTallMel Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



CIIO u ®I'0OC COO K pe3yabraTam 0CBOeHHS 00pa30BaTeJIbHOI MPOrpaMMbl B pa3pe3e yu4eOHOH AW CUMIIIMHBI

Ilnanupyemble pe3yibTaThl 00yUeHUs

K pa3JIMYHbIM
KOHTCKCTaM

- UHTEpEC K pa3IMYHbIM chepam
npodeccHoHaIbHON AEATEILHOCTH,
OBnaneHne  yHUBEPCAJIbHBIMU
MIO3HABATEJIbHBIMU JAEUCTBUSIMMU:

a) 0a30BBIC TOTUUYECKHUE TICUCTBUS:
- caMoCTOATeNbHO  (OpPMYNIHUpPOBaTH U
aKTyaJIH3MpOBaTh MPOOIIEMY, pacCMaTpUBAaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN NMPH3HAK WU
OCHOBaHHUS JUI CPaBHEHUS, KiacCUPUKALUU U
00001eHMS,

- OINpEeNeNsATh LEeIH MAEATENbHOCTH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH UX JIOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBAEMBIX SBIICHHSX;

- BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTB,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI IEATEIbHOCTH;
- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE TIPU
PELICHUH KU3HEHHBIX MpodiieM

yu4eOHBIMU

O01mme
KOMIIETeHIINH
OMIIETCHIL JIMYHOCTHBIE U MeTAa NMpeIMeTHbIEe JAucuMniimHapHble
OK 01 - TOTOBHOCTHh K pr,[[y, OCO3HAaHHUEC ILCHHOCTH | -BJIaACTh METOAAMHU JOKAa3aTCIIbCTB, aJII‘OpI/ITMaMI/I pemeHI/m 3a4a4, YMGHI/IG
Brioupath MacTepcTBa, TPYy10Jito0ue; bopMynupoBaTh OMpEeNICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
CHOC06I)I - TOTOBHOCTH K aKTHBHOfI NCATCIIBHOCTHU HpOBOI[I/ITI) JTOKA3aTCIIBHBIC paCCY)KIIeHI/Ifl B X0I¢€ pemeHHs{ 3ajJa4,
[PEIICHUS 33/1a4 | TEXHOJIOTHYECKOM U COLIMAJILHOM | - yMETh ONEPUPOBATH MOHATUSAMU: CTETICHb YHCIIA, IOTapU(M Uncia; yMEHUE
HpO(l)GCCI/IOHaJII)H HaHpaBJIGHHOCTI/I, CHOCO6HOCTI) I/IHI/IIII/II/IpOBaTB, BBITIIOJIHATH BBIYUCIICHUC 3Ha‘-IeHI/H\/JI n Hp606pa3OBaHI/I$I BI)Ipa)KeHI/Iﬁ co
011 IeITEIbHOCTH| IJITAaHUPOBATh W CAMOCTOSTEIBLHO BBIMIOIHATH | CTEIICHSIMH U JIorapudmamu, TpeoOpa3zoBaHus IPOoOHO-PAIIMOHATBLHBIX
HpI/IMeHI/ITeJII)HO TaKyIO ACATCIIbHOCTD, Bblpa)KCHHﬁ;

- YMETh OIEPUPOBATH MOHATHIMHU: PALlMOHATBHEIE, UPPAIMOHATIHHBIE,
HoKa3aTesbHbIe, CTENEHHBIE, Iorapu(MUIecKue, TPUTrOHOMETPUUECKUE
YpaBHEHHSI 1 HEPABEHCTBA, MX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETPephIBHAS () YHKIIMA,
MIPOM3BOJIHAS, IEPBOOOPA3HAS, ONIPEICIIEHHBI HHTETPAI; yMETh HAXOTUTh
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIUH, UCIIOIB3Ysl CIIPABOYHbIE MaTepHAaIbI;
HCCIIEIOBATh B MPOCTEUIIHX CITydasX (PYHKIIMA HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE M HAUMEHbIINE 3HaYeHUs (DYHKIMHA; CTPOUTH TpapUKH
MHOTOUWIEHOB C UCIIOJIb30BaHNEM allapara MaTeMaTHYECKOTO aHAJIH3a;
IPUMEHSTH TPOU3BOAHYIO NP PEIIEHUH 3a/1a4 Ha IBU)KEHUE; PeIlaTh
MPaKTUKO-OPUEHTHPOBAHHBIC 33][a4l Ha HAOOJIbIINE M HANMEHBIITNE
3HA4YEHUs1, HA HAXOXKJCHHUE MMYTH, CKOPOCTU U YCKOPEHHS;

- YMETh ONIEPUPOBATH MOHATHIMH: PAllMOHATBbHAS (PYHKIINS, TIOKa3aTeIbHAS
byHkuus, creneHHas QyHKIMs, Jorapupmuueckas QyHKIus,
TpUTrOHOMETpHUecKkue QyHKIUHU, 0OpaTHbIe PYHKINN; YMEHUE CTPOUTh
rpaduKy U3y4eHHBIX (YHKIUH, UCTIONB30BaTh I'paMKu MPU U3YUEHUU
MPOIIECCOB M 3aBUCUMOCTEH, IPH PEIICHNH 33/1a4 U3 IPYTUX YIeOHBIX
IPEIMETOB U 33Ja4 U3 PEeAbHOM KU3HH; BBIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMETh pelIaTh TEKCTOBBIE 337a4l pa3HbIX TUIIOB (B TOM YHUCIIE Ha




0) 6a30BBIC UCCIIEIOBATEIILCKHE JICHCTBUS:

- BJIAJIETh HaBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
NeSITeNbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH IIPUYUHHO-CIICICTBEHHBIC CBS3U U
aKTyaJIu3UpoBaTh 3aJaudy, BbIIBUTaTh TMIIOTE3Y
€e peUICHMs, HaxOIWUTb AapryMeHThl I
JI0Ka3aTeNbCTBA CBOUX YTBEPXKJIEHUH, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUU PELICHMUS,

- QHAJIM3UPOBATH MOJIYUYECHHbIE B X0JI€ PELICHUS
3aJja4l pe3ysbTaThl, KpUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, NPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb MIEPEHOCUTh 3HAHUS B
[IO3HABATEJIBHYI0 M HPAaKTUYECKyK 00JacTu
KU3ZHEJESATEIIbHOCTH;

- YMETb MHTEIPUpOBAaTh 3HAHUS W3 Pa3HbIX
MpPEeAMETHBIX 00J1acTel;

- BBIABUTaTb HOBBIE HWJEH, IpelaraTh
OpPUTHHAJIbHBIE [TOAXO0/IbI U PEILICHUS;

U CIIOCOOHOCTH UX UCHOJIb30BAHUS B
ITO3HABATEJILHON U COLUAIbHON IPAKTUKE

MPOIICHTHI, JOJIM U YaCTH, HA ABMKEHHE, pa0OTy, CTOMMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTH YyIPaBIeHUs JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BHIPAKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U MX
CHCTEMBI 10 YCIIOBUIO 3314, UCCIIEJ0BATh MOTYYEHHOE PELICHNE U
OLICHUBATh [1PaBAOII0I00HOCTh PE3y/IbTATOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CpeHee apu(pMETHUECKOe, MEIUaHa,
HauOoJIbIlIee U HAMMEHbIIEE 3HAUEHUS, pa3Max, AUCIIEPCHs], CTaHAAPTHOE
OTKJIOHEHHUE YUCIIOBOrO HA0Opa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOPMAINIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA IUarpaMMmax, rpadukax,
OTpaKaloIIy0 CBOMCTBA pealibHBIX NMPOLECCOB U SABJICHUIA; IPECTABIATh
MH(OPMALIKIO C TOMOUIbIO TaOIHUI] U JUarpamMm; UCCIea0BaTh
CTaTUCTHYECKHUE JJAaHHBIC, B TOM YHCIIE C IPUMEHEHUEM IrpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh OIIEPUPOBAThH MOHATHIMU: CIIy4aliHBIN OIBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTH CIIy4alHOTO COOBITHUS; YMEHUE BBIUUCIISATH BEPOSITHOCTD C
UCIOJIb30BaHUEM IpahUUECKUX METOJI0B; IPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOEHUS BEPOSATHOCTEN, KOMOUHATOPHBIE (PAKTHI U HOPMYJIBI IPU
pELIeHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4yailHbIMU BEIMUMHAMU; YMEHUE IPUBOJUTH PUMEPHI TIPOSBICHUS
3aKOHa OOJIBIINX YKCE B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAaHHBIN yroJl, CKPEIIMBAIOIINECS TIPSAMBIE,
NapajuIeIbHOCTh U NEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEHN, Yroi
MEXy MPSAMBIMH, YTOJI MEXAY IPSIMON U TUNIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMU, PACCTOSIHHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEXY
IPSIMBIMHU, PACCTOSTHUE MEXY INIOCKOCTSAMU; YMEHHUE MCIIOIb30BaTh IIPU
pelIeHnN 3a]a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILIETO MUPA;

- YMETh ONEPUPOBATh MOHATUSIMU: MHOTOTPAaHHUK, CEYeHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnes, npusma, nupammuaa, Gurypa u noBepxXHocThb
BpallleHus, IIWINHJP, KOHYC, 11ap, cepa, ceueHus: Gurypsl BpaleHus,
IUIOCKOCTB, Kacarolasicst chepbl, HMINHIPA, KOHYCA, IJI0LIa/(b TOBEPXHOCTH
MUPaMHU/JIbI, IPU3MBL, KOHYCA, IIMJIMHIPA, TUIOIIAIb chepbl, 00beM Kyoa,
NPSMOYTOJIBHOTO MapajuIeenuIe1a, MTMPaMuIbl, IPU3MBIL, IIHITHHIPA,
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KOHYCa, [I1apa; yMeHHe N300pakaTh MHOTOTPAHHUKHU M TIOBEPXHOCTH
BpAILCHUs, UX CEYCHUSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATh CUMMETPHIO B IIPOCTPAHCTBE;
YMEHME PacIO3HaBaTh IPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE, MTOAOOHbIE
(burypsl B IpoCTpaHCTBE; UCIOJIb30BaTh OTHOLIEHUE IIOLIAEH
MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (DUTYp TIPU PELICHUH 3a7ay;

- YMETh BBIYMCIATh T€OMETPUYECKHUE BEJIMYMHBI (IJIMHA, Yrojl, IUI0Iab,
00BbeM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI;
- YMETb OIIEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPINHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPAHHATBI BEKTOPA, CKAJISIPHOE
IIPOU3BENICHUE, YTOJI MEKYy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCJIO0; HAXOIUTH C TOMOIIBIO U3YYEHHBIX (hOPMYIT KOOPAHHATHI
CEpeNUHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS TOUKAMU;

- YMETb BBIOMPATH MOAXOIAIINN U3ydEHHBIH METO/ AJIsl PELICHUS 3aa4H,
pacrio3HaBaTh MaTeMaTH4ecKue (akThl 1 MaTEMAaTUYECKHE MOJICNIN B
MPUPOJIHBIX U OOIIECTBEHHBIX ABJIEHUSX, B HCKYCCTBE; YMEHUE IPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNMCKOW U MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH ITOHATUAMHU: ONPEIEICHUE, AKCUOMa, TEOpPEMa,
CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIC
(bopMynMpOBKH; yMeHHE (HOPMYIHPOBATH OOPAaTHOE M MPOTUBOIOIOKHOE
YTBEPKJICHHE, IPUBOUTH IPUMEPBI U KOHTPIPUMEPHI, HCIIOJIb30BaTh METO
MaTeMaTU4eCKOU MHIYKLHUH; IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS U
pEeLIeHUH 3a/]1a4, OLIEHUBATh JIOTHYECKYIO IIPABUIIBHOCTh PACCYKICHHN;

- YMETb OIIEPUPOBATH IMOHATUAMH: MHOKECTBO, ITIOJAMHOKECTBO, OIEPALIUU
HaJl MHO’)KECTBaMU; YMEHHUE UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar s OIMCaHUs PEAIbHBIX IIPOLECCOB U SBICHUN IIPU PELIECHUN
3aJ1a4, B TOM YHUCJIE€ U3 IPYTUX y4EOHBIX MPEAMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U ONMHCHIBATh Tpadbl pa3IMuHbIMU
crioco0amu; UCIOIB30BaTh Ipadbl NPU PELICHUH 3a/1a4;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAaHHE, IEPECTAHOBKA,
YHCII0 COYETAaHHM, YMCII0 epecTaHoBOK; OMHOM HploToHa; ymMeHue
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IPUMEHATh KOMOMHATOPHBIE (DAKTHI U PaCcCyKACHUS IS pEIIeHUs 3a/1a4;
-yMETb ONEPUPOBATH NOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0E YUCIO0, OCTATOK
10 MOAYJIO, PAllMOHAIBHOE YUCIIO, UPPALIMOHATIBHOE YHCIIO, MHOXKECTBA
HaTypaJlbHbIX, LIEJIbIX, PALIMOHATIbHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE
MCTOJIb30BATh MPU3HAKHU JCTMMOCTH, HAUMEHBIINI 00Ul IenuTeNb 1
HauMeHblIee o0lIee KpaTHoe, allropuTM EBKiIna Ipy peleHnn 3aaay;
3HAaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHS,

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMMU: CTENEHB C LIEIbIM I10Ka3aTeleM,
KOpEHb HATypaJIbHOW CTETIeHH, CTEIICHb C PAl[HOHAILHBIM IIOKA3aTeJIeM,
CTETEHb C JeHCTBUTENIbHBIM (BEILIECTBEHHBIM) MIOKA3aTeIeM, Jiorapuhm
YHCia, CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YHCIIA,

- YMETh OIIEPUPOBATH MOHATHIMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHH, HEPABEHCTB U CUCTEM,
panroHaIbHbBIE, HPPAlOHAIEHBIC, IOKA3aTENIbHBIC, CTEIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUYECKHE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIHIO
pa3IMYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
napamMeTpoM; MPUMEHSITh YpaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI IS
peleHHsl MaTeMaTHYeCKUX 3a/1a4 U 3aj1a4 U3 pa3IMyHbIX 00jJacTell HayKu U
peanbHOU KHU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATh MOHATUAMMU: rpaduk GyHKIIMH, OOpaTHas
GyHKIMSA, KOMIIO3ULIKA QyHKIUH, TMHENHHas QYHKIIHS, KBaApaTUYHAs
byHKLUsA, cTeneHHas QYHKIMS ¢ IeJIbIM IIoKa3aTeneM, TPUrOHOMETPHUIECKUe
GyHKIMHM, 00paTHBIE TPUTOHOMETpUUYECKUEe (PYHKIUY, IOKa3aTeIbHas U
norapupmuyueckas GyHKIUU; YMEHHE CTPOUTh TpapuKu PYHKIUH,
BBITNIOJHATH MpeoOpa3zoBaHus rpaduKoB (yHKIHII;

YMEHHUE MCII0JIb30BaTh rpaduku GYHKIMNA 111 U3yYeHUS ITPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3aJ1a4d U3 APYTUX YIEOHBIX IPEIMETOB U 13
peanbHOM JKU3HU; BRIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEXK/Y BEIUYHMHAMU;
YMEHHE CBOOOHO ONIEPUPOBATH MOHITHSIMHU: Y€THOCTH (PYHKITHH,
NEPUOIMYHOCTD (DYHKIIMU, OTPAaHHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (DyHKIIMU, HanOoJIblllee 1 HaMMEHbIIIee 3HaUeHUs
(GyHKIMU Ha IPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIEI0BaHUE (DYHKIINU;
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YMEHHUE HCIIOJIb30BaTh CBOIMCTBA U rpaduku GYHKIHIA 111 peLIeHUs
ypaBHEHHUI, HEPABEHCTB U 3aJa4 ¢ apaMeTpaMu; U300pakaTh Ha
KOOPJHMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHMM, HEPABEHCTB U
UX CHUCTEM;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTD,
apudmeTrnyeckas mporpeccus, reoMeTpuieckas mporpeccusi, 6eCKOHEUHO
yOBIBaroIIasi reOMETpUYECKast MPOrPECcCcHs; YMEHUE 33/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO0 PEKYPPEHTHBIX (popMyIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI
rpaduka QyHKINU, IEpBas U BTOpas MPOU3BOIHAS (PYHKIIHH,
TCOMETPHUYCCKUN U PU3NICCKUIN CMBICI POU3BOIHOM, TEPBOOOpA3HAs,
OTpeeNIeHHBIH UHTErpat;, yMEHIEe HaAXOAUTh aCUMITOTHI rpaduka QyHKINH;
YMEHHE BBIYMCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOTO U
KOMIO3UIIMH (PYHKIIHIA, HAXOAUTh YpaBHEHUE KacaTelIbHON K rpaduKy
byHKINY,

YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO IJISl UCCIEAOBaHUS (PYHKUUMU, s
HAXO0X/ICHUS HAaWIY4Ilero peleHus B IPUKIAJHbIX, B TOM YHCJE COIIMAIbHO-
HKOHOMHMUECKUX U (PU3NUECKUX 3ajJauax, JAJIs ONpeeseHUsI CKOPOCTH U
YCKOPEHUS; HaXOJUTh IJIOIAAN U 00beMBbl (PUTyp C TIOMOIIBIO HHTErpaa;
IIPUBOJUTH IIPUMEPBI MATEMATUUECKOTO MOJEIUPOBAHUS C IIOMOIBIO
nuddepeHIanbHBIX YPaBHEHU;

- YMETb ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIryMEHT KOMILUIEKCHOTO uncia, opma
3allMCH KOMIUIEKCHBIX Yucel (reoMeTpuiecKas, TpUrOHOMeTpruiecKas u
anredpanydeckas); yMeTh IPOU3BOJAUTH apu(PMETHUECKUE TEUCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHU
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOO/THO OIEPUPOBATH MOHATHIMHU: CpeHEe apu(METHUECKOE,
MeAraHa, Hauobosblllee ¥ HaMMEHbIIee 3HaYeHUs], pa3Max, JUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE JUIsl OMCAHUS YNCIIOBBIX JaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUUECKHUE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadMUecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpadMuecKu Uccie10BaTh
COBMECTHbIE HAOIIOJEHHSI C TOMOIIBIO AMArpaMM PacCeUBaHMsI U TMHEHHON
perpeccuy;
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- YMETh HaXOJUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BAaHHEM IpapUUECKUX
METO/0B; IPUMEHSTH Ul PELICHUs 3a1a4 GOPMYJIbI CIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEH, OPMYITy OIHOI BeposaTHOCTH, popmyny bepHymy,
KOMOMHATOpHBIE (PaKThl U (OPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEaIbHbBIX
COOBITHI; YMEHHE OTIEPUPOBATH MOHATHAMMU: CITydaiiHasi BEIMYMHA,
pacnpezelieHue BEPOSATHOCTEH, MAaTEMATUYECKOE OXKUAAHNE, TUCTIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4aifHOW BEIWYHHBI, (DYHKIIMH paclpeesieHUs 1
IUIOTHOCTH PABHOMEPHOI'0, IOKA3aTEIbHOIO ¥ HOPMAJIBHOTO PaCIIPEIEICHNN;
YMEHHUE UCITOJIb30BaTh CBOWCTBA U3YYEHHBIX PACIIPEACIICHUN IS PEILICHUS
3ajjay; 3HAKOMCTBO C OHATHUSMM: 3aKOH OOJIBLIMX YUCENl, METO/IbI
BbIOOPOYHBIX MCCIIE0BAaHUMN; YMEHNE IPUBOIUTH IPUMEPDI IPOSBICHUS
3aKOHa OOJIBIINX YKCE B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIPsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YroJj, IBYTpaHHBIN yroll,
TPEXTPAHHBIM YTOJI, IEPECEKAOIIMEC, aPAJUICIbHBIE U CKPEIUBAIOIIHAECS
IpsIMbIE, TAPAJUIEIBHOCTD U MEPIEHANKYIIPHOCTD IPSAMBIX U IJIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YTOJI MEXAY MPSMOM U IVIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NP PEIICHUH 3a/1a4 U3y4eHHbIE (PAKThI
Y TEOpPEMBI TUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl 0ObEKTOB B
OKPY’KaIOILlEM MUPE; YMEHHUE ONIEPUPOBATH IIOHATUAMHU: MHOTOI'PAHHUK,
CE€YEHHE MHOTOT'PaHHHKA, IIPABUWIIBHBIA MHOIOTPaHHUK, TPU3Ma, IMPaMHU/Ia,
¢burypa 1 moBepxHOCTh BpallleHUs, IIWINHAP, KOHYC, 11ap, cdepa, pa3BepTka
ITOBEPXHOCTH, CEYEHUS KOHYCA U LIWJIMH]IPA, apauIeIbHbIE OCH WIIN
OCHOBaHMIO, CEUEHHE 11apa, IIIOCKOCTh, Kacaromasics chepbl, HUIMHIPA,
KOHYCa; YMEHHE CTPOUThH CEUEHNE MHOTOTpaHHHKA, U300paKaTh
MHOT'OT'PAaHHHUKH, (PUTYPBI U TOBEPXHOCTHU BPAIIECHUS, UX CEYCHHUS, B TOM
YHUCJIE C IOMONIBIO AIEKTPOHHBIX CPEJICTB; YMEHHE PUMEHSTh CBOMCTBA
reoMeTPHUYECKUX (PUTYp, CAMOCTOSTENHHO (hOPMYITUPOBATh ONpPEAEICHUS
U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U MPHU3HAKAX
reoMeTpuuecKux (huryp, 000CHOBBIBATh UM OIPOBEPIaTh UX; yMEHHUE
MIPOBOAMTH KJIacCU(UKALKIO QUTYp N0 Pa3IMYHbIM PU3HAKAM, BBITIOIHAThH
HE00XO0/IMMBIE IOTOJTHUTENbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: TUIOIMIAL GUTYPBI, 00bEM
(burypsl, BeIMYMHA yIIia, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHHE
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MEXy IPSAMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSMH, IUIOLIAlb CEpHl,
IUTOIIA (b TIOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA, IMIMHIPA, 00BEM
KyOa, MpsIMOYTOJILHOTO Mapaiesienunea, MupaMuabl, IPU3MbI, HUIHHIPA,
KOHYCa, [IIapa; yMEHHE HaXOUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (uryp;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: JBIKEHHUE, apaJlIeIbHbINA
HEepeHoC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue 1Moa00us, MOA0OHBIE (PUTYPBI; YMEHHE paclio3HABaTh
paBHBIE U TOJOOHBIE GUTYPHI, B TOM YHCIIE B IPUPO/JIE, UCKYCCTBE,
apXHUTEKTypE; YMEHHE UCTIOIH30BATh T€OMETPUUYECKHIE OTHOIICHUS, HAXOIUTh
reOMETPUYECKIE BEIMYMHBI (JUIMHA, YToJl, IJI0Mab, 00bEM) IPU PEILICHUN
3a7a4d U3 APYruX YYeOHBIX MPEIMETOB U U3 PEaTbHON )KHU3HU;

- YMeTh CBOOOHO OTNIEPHPOBATH MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpA Ha YUCIIO, Pa3JIOKEHHE BEKTOPA I10
0a3ucy, ckalIIpHOE MIPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOI MEXKIY
BEKTOPaMH; YMEHHUE UCIIOJIb30BATh BEKTOPHBIA M KOOPJMHATHBIH METOJ IS
peLIeHHs TEOMETPUYECKUX 3a/1a4 U 33/1a4 IPYTUX YIeOHBIX MTPEIMETOB;
OIEepHPOBATH MOHATUAMM: MaTpuLa 2X2 1 3X3, ONpeIeIUTeNIb MaTPHULIbI,
T€OMETPHUECKUI CMBICIT ONIPEICITUTENS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATH BBIPAKEHUS, YpAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh OCTPOSHHBIE MOJIENN C UCIIOJIb30BaHUEM
armapara anreOpbl, ”HTEpIPETHPOBAThH MOTYICHHBIH Pe3yIbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJEIH C IOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEIUYHH,
pemaTh CBSI3aHHbBIE C HUMHU TPAaKTUYECKHE 3a7auH; COCTABIIATh
BEPOSTHOCTHYIO MOJIENIb M HHTEPIPETUPOBATh MOJTYUESHHBIH pe3yibTaT;
pemarh MPHUKJIAIHbIE 3a/1a4l CPEJACTBAMU MaTEMaTHYECKOTO aHAITN3a, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOSIINI METO T IIsl pEIICHUS 3a/1a4H; TOHUMaHHe
3HAYMMOCTH MaT€MaTHKH B U3Y4YE€HUH NMPUPOIHBIX U OOIIECTBEHHBIX
IPOLIECCOB M SIBJICHUI; yMEHHE PAcIIO3HABATH MPOSBICHIE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHUE NMPUBOJUTH IPUMEPHI MaTEMAaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKOW HAYKH
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OK 02
Hcnonb3oBa
Th
COBPEMECHHBI
€ CcpeacTBa
TIOUCKA,
aHamM3za U
UHTEpIpeTa
1UU
nHpopManu
u, "
nHpopMmanu
OHHBIE
TEXHOJIOTUU
JUISt
BBITTOJIHEHUS
3ajgaq
npodeccruoH
aJbHOU
JEeSITENbHOCT
"

B o0nactu IeHHOCTH HAYYHOTO MMO3HAHMS:
-c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAYKH U OOLIECTBEHHON IPAKTHUKH,
OCHOBaHHOT'O Ha Jajiore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEpPILECHCTBOBAHHE A3BIKOBOM u
YUTATEIbCKOM  KYJAbTYpbl  Kak  CpeIcTBa
B3aUMOJICHCTBUSA MEXAY JIOAbMU M IO3HAHUS
MUDA;

- OCO3HaHME IICHHOCTU HAayYHOMW JIEeATENIbHOCTH,

TFOTOBHOCTh  OCYWIECTBIIATh  INPOEKTHYI0 U
UCCIIEN0BATEIBLCKYIO NEeATEIbHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

OBnajgeHue  yHHUBEPCAJIbHBIMH  y4eOHBIMU

MI03HABATEIbHBIMA JICHCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJaJETh HAaBBIKAMU TOJIYYCHHUs MHPOpPMALUU
U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIbHO

OCYILECTBIISATh MTOUCK, aHaJIN3,
CUCTEMATH3ALNIO " MHTEPIPETALINIO
uH(pOpMallMl pa3IUYHbIX BUIAOB U  (Qopm
IIPEJICTaBIICHHUS,

- co3/aBaTh TEKCThl B Pa3IMUHBIX (opMmaTax C
y4eTOM Ha3HaueHUs MH(POpPMalUu M 1eJIeBOH
ayIUTOpUH, BbIOMpas ONTUMAJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyalIU3alH;

- OLEHUBATh JOCTOBEPHOCTb, JEITMTHUMHOCTb
uHpOpMalIUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- MCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B pELIEHUU
KOIHUTHUBHBIX, KOMMYHHUKaTHUBHBIX u

- YMEThb ONEpUPOBaTh MOHATHSAMHU: pallMOHAIbHAS (YHKIHA, MTOKa3aTeIbHAas
byHKIIHS, CTENeHHas dhyHKIIHS, norapupmMuIecKas byHKIIHS,
TPUTOHOMETpHYECKHE (YHKIMU, oOpaTHble (YHKIWH; YMEHHE CTPOUTH
rpaduKyd HM3yYCHHBIX (YHKIUH, HCIOIB30BaTh TpadUKU TNPU H3YYCHUHU
NPOIIECCOB M 3aBHCUMOCTEH, NMPH pEIIeHUH 33434 M3 JPYTHX Y4eOHBIX

NpeIMEeTOB W 3aJad U3 peajbHOW JKU3HM;, BbIpaxarb (opMyliaMu
3aBUCUMOCTH MEX/1y BETUYMHAMU;

- yMeTb ONEpUpOBaTh  MOHATUSMHU:  TOXKIECTBO,  TOXJAECTBEHHOE
npeoOpa3oBaHKWe, ypaBHEHWE, HEPABEHCTBO, CHCTEMa YpPaBHEHHH W
HEPAaBEHCTB, PaBHOCUJIBHOCTh YPAaBHEHMH, HEPaBEHCTB M  CHCTEM,
panMoHaIbHbBIE, WppAalOHATILHEIE, MOKa3aTeIbHBIC, CTETIICHHBIE,
norapuMuyuecKre, TPUTOHOMETPUYECKHE YpaBHEHMs, HEPAaBEHCTBA U

CHCTEMBI; YMETh pellaTh ypaBHEHHS, HEPABCHCTBA U CHCTEMBI C TIOMOIIBIO
pa3MUYHBIX TPUEMOB; pELIaTh YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; TPUMEHATh YPaBHEHUS, HEPAaBEHCTBA, WX CHUCTEMBI JIJIs
pelIeHus] MaTeMaTHYECKHUX 3aJa4d M 3aJa4d U3 pa3iuuHbIX 00IacTell HayKH U
peanbHOU KHU3HH;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMU: ABHKEHHE, MapajsiesbHbINA
NEpeHOC, CHUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Moa00Ms, MOJ00HBIE (UIYphl; yYMETh paclo3HaBaTh
paBHBIE W TONOOHBIE (UTYpBI, B TOM 4YHCIE B TPUPOAE, HCKYCCTBE,
apXUTEKType; yMeThb HCHOJb30BaTh TI'EOMETPUYECKUE OTHOLICHMS,
HaXOJUTh TN€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YroJl, IJIOIIagb, 00bEM)
IOpU pelleHUH 337a4 U3 JPYTuX Yy4eOHBIX MPEIMETOB U U3 peasbHOM
KHU3HU
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OpPraHU3allMOHHBIX 33/7a4 C  COOJIOJAEHUEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHBI, pecypcocOepekeHus,
OPaBOBBIX M JTHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

- BIAQJETh HABBIKAMH DPACHO3HABaHUSA M
3am|Tel  MHOpMANMK, WHPOPMALMOHHOM
0€301MacHOCTH JIMYHOCTH
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OK 03
[InanupoBat
b u
pealii30BbIB
aTh
COOCTBEHHOE
npodeccruon
albHOE u
JUIHOCTHOE
pa3BuTHE,
MIPEITPUHIM
aTeNbCKYIO
JESTSIILHOCT
b B
npodeccruoH
aJbHOU
chepe,
HCIOJIb30BaT
b 3HAHUS TI0
¢duHaHCOBOMH
IPaMOTHOCT
u B
Pa3IMIHBIX
KU3HEHHBIX
CUTYaITUAX

B obmacti
BOCHHUTAHHS:

-- c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, 3TUYECKOTO ITOBEICHNS;

- CHOCOOHOCTH  OILIGHMBATh CUTYallMl0 |
NPUHUMATh OCO3HaHHBIE pemieHus,
OPHEHTHPYSCh Ha MOpPaJbHO-HPABCTBCHHBIC
HOPMBI U IGHHOCTH;

- OCO3HaHHE JIMYHOTO BKJI3Ja B IOCTPOCHHUE
YCTOWYMBOTO OYIYIIETo;

- OTBETCTBEHHOC OTHOIICHHE K CBOUM
poauTensM W (WIM) APYTMM 4JICHAM CEMbH,
CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATUS IEHHOCTeW CeMEHHOM JKU3HU B
COOTBETCTBHUH C TPAIUIMAMU HapoaoB Poccum;
OBnajieHNe YHHBEPCAIBHBIMH PEryJISTHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3aIHS:

JlyXOBHO-HPABCTBEHHOI'O

- CaMOCTOSITEIILHO OCYIIECTBIISATh
MIO3HABATEIIBHYIO  JESTEIBHOCTb,  BBIABIATH
npoOsieMbl,  CTaBUTh U (popmMynupoBaTh
COOCTBEHHBIE 3aZjaud B  00pa3oBaTe’IbHOMN

ACATCIIBHOCTH U JKU3HCHHBIX CUTYAllUAX

- CaMOCTOSITENIbHO COCTAaBIATH IIJIAH DPELICHUS
npoOJIeMBl C Y4E€TOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOUTEHUH;
- 1aBaTb OLICHKY HOBBLIM CUTYallUsIM;
CIIOCOOCTBOBATH (dbopMHpOBaHUIO u
MPOSIBJICHUIO IIUPOKOW JSPYIWIHM B Pa3HBIX
001acTsAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHbII YPOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIB30BAaTh IMPUCMBbI pe(l)J'ICKCI/II/I JUIA OLICHKH
CHUTYallU{, BBIOOpa BEPHOT'O PEIICHUS;

- YMETh OIIEpUPOBaTh TMOHATHUAMH: pPAIMOHAIBHBIE, HWPPALUOHATBHBIC,
MOKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh IMOHATUSIMHU: MHOTOTPAHHUK, CEYEHUE MHOTOTPaHHUKA,
Ky0, mMmapajuienenuries, NpuU3Ma, NOUpaMuaa, ¢GUrypa M TOBEPXHOCTh
BpallleHus, UWIMHIAP, KOHYC, IIap, cdepa, cedeHus (GUrypbl BpallleHUs,
IUIOCKOCTh, Kacaroulascs cepsl, MIINHAPa, KOHyCa, TUIONMAAb TOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHJIpA, IUIOHIaab cdepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajulefienuena, NUPaMUIbl, MPU3MBL, LWIMHJIPA,
KOHyca, Ilapa; YyMEHHE H300pakaThb MHOTOTPAHHUKA U TOBEPXHOCTHU
BpalEHUs, UX CEUEHUS OT PYKH, C TTOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMETh PAclO3HABATh CUMMETPHUIO B IMPOCTPAHCTBE;
YMETh Paclo3HaBaTh NMPABWIbHBIE MHOTOTPAHHUKY;

- YMEThb OIEpUPOBATh NOHATHUSAMU: MPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,

KOOPAMHATHl ~ TOYKH, BEKTOpP, KOOPIAMHATHI BEKTOpa, CKaJIAPHOE

MIPOU3BEJICHUE, YTOJI MEXAY BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE

BEKTOpa Ha 4MCJO; HAaXOIUTh C IIOMOIIBI0 H3YYEHHBIX (opmyn

KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSHHE MEXKY ABYMS TOUKAMH
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- YMETh OLEHHBATh PUCKH U CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIXKEHUIO;

B) SMOLIMOHATILHBII WUHTEJUICKT,
npenonararomui copMupOBaHHOCTb:
BHYTpEHHEH MOTHUBAIHH, BKJTIOYAOIIEH
CTpEMJIEHHE K JOCTHXKECHUIO LIeJM U YyCIeXy,
ONITUMU3M, MHHUIMATUBHOCTD, yMEeHHe
JecTBOBATh, UCXO/I U3 CBOUX BO3MOYKHOCTEH;
- OMIIATHH, BKIIOYAIOIIEN  CIIOCOOHOCTH
INOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JAPYIHX,
YYUTHIBATh ero npu OCYIIECTBIICHUH
KOMMYHHKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKHUBAHHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CHOCOOHOCTh  BBICTPAaWBaTh OTHOIICHHUS C
JPYTUMH JIIOABMHU, 3a00TUTBHCS, MPOSBIATH
MHTEPEC U pa3peniatb KOH(IUKTHI
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OK 04
DddexkTrrHO
B3aUMO/JICVCTB
OBaTh u
pabotath B
KOJJICKTHBE |
KOMaH/Ie

TOTOBHOCTD K CaMOpPa3BHUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPEICTICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMAIbHON
JIEATEIIbHOCTH;

OgnageHue YHUBEPCATbHBIMHU
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU:

0) cOBMECTHas ICSITCIIbHOCTD:

- TIOHMMAaTh W WCIOJb30BaTh IMPEUMYIICCTBA
KOMaHJHOW ¥ UHJIMBUyadbHOU paboThI;

- IPUHAMATH IIETTU COBMECTHOMN JIEATEIBHOCTH,
OpraHU30BBIBaTh U KOOPAUHHUPOBATH JICHCTBUS
M0 e¢ JOCTHXKCHHIO. COCTaBIIAThH  IIJIaH
NEHCTBUI, pachpeneisiTh pOId C  Y4ETOM
MHEHUH YYaCTHHUKOB OOCYXIATh PEe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJMHHUPOBATh W BHINOJIHATH pPabOTy B
YCIOBUSIX ~ PEaTbHOr0,  BUPTYabHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISTH TMO3UTUBHOE CTPATETUYECKOE
MTOBEJICHUE B Pa3TMYHBIX CUTYaITUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIINATABHEIM.

OBnaseHre YHUBEPCAIBHBIMH PETYISATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JII0JIei:

- NPUHUMATh MOTHBBI W apTyMEHTHI JIPYTUX
N2 (71 npu aHaIn3e pe3yIbTaToB
JIEATENHHOCTH;

- TpHW3HaBaTh CBOE MPaBO M MPABO
JIFO/IeH Ha OIMIMOKH,

- pa3BUBaTh CHOCOOHOCTH TMOHHUMATh MHpP C
MO3UIUH JIPYTOr0 YeJIOBEKa

JIpyrux

- YMETh ONEPUPOBATH MOHATUSMU: CIyYalHBIA ONBIT U CIy4aliHOE COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITHSI; YMETh BBIYHUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM I'paUUeCKUX METOJIOB; IPUMEHSTH (POPMYIBI CIOKECHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (akThl U GOPMYIbl MpU
peLIeHNH 3a7ay; OILCHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4yallHBIMM BEJIMYMHAMHU; YMEHHUE NPUBOJIUTH IMPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMeTh CBOOOJHO OMEPUPOBATH MOHSATUSIMU: CTEMEHb C LIEIBIM ITOKa3aTeleM,
KOpPEHb HATypaJIbHOW CTENEHH, CTENEHb C PALMOHAIbHBIM IIOKa3aTelleM,
CTENEeHb C JIEHCTBUTENIBHBIM (BEIIECTBEHHBIM) IIOKaszarejeM, Jorapupm
4KCIla, CHHYC, KOCHHYC U TAaHT'€HC ITPOU3BOJIBHOIO YUCIIA;
- yMeThb CBOOOJIHO OMEpUPOBATh MOHATUSAMHU: rpaduk (QyHKUHUHU, OOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMW, JWHEHHas QYHKOWSA, KBaapaTHIHAS
byHKIMS, cTeneHHas GYHKIHS C LeJIbIM M0Ka3aTeaeM, TPUTOHOMETPUYECKUE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, ITOKa3aTeNbHAs W
norapudmuueckas QyHKIIMH; YMETb CTPOUTh Tpaduku (PYHKIIHA, BHIIOIHAT
npeoOpa3zoBanus rpadukoB QyHKINH;
- YMETb HCHOJb30BaTh rpaduku (QYHKIMHA JUIs HM3Y4EeHUS HpPOLECCOB U
3aBHCHUMOCTEH MpH pPELIeHUH 3aJad U3 JPYruX Y4eOHBIX MPEIMETOB U U3
peanbHOM JKU3HHU; BRIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMU;
- CBOOOZHO OIEpPUPOBATh MOHATUSAMU: YETHOCTh (DYHKLUHU, MEPUOTUIHOCTH
(GyHKLNHU, OTPaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
dbyHKIIMM, HauOoJIbIlIee M HAaMMEHBIIIee 3HAYCHUST QYHKIIMUA HA TIPOMEKYTKE;
YMETb IPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;
- YMEThb HCHOJb30BaTh CBOWCTBA W Tpaduku (QyHKUMN [UId pelieHus
ypaBHEHMI, HEpaBEHCTB M 3aJady C DapamMeTpamu; H300pakaTb Ha
KOOPJIMHATHON TUIOCKOCTH MHOKECTBA PEIICHHWI ypaBHEHHI, HEPAaBEHCTB
U UX CUCTEM
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OK 05
OcymecTBIsTh
YCTHYIO U
MUCHbMEHHYIO
KOMMYHHUKAIU
IO Ha
rocyaapCcTBeHH
OM SI3BIKE
Poccuiickoit
®enepanuu ¢
Y4ETOM
0COOEHHOCTEH
COLMAJILHOT'O U
KYJIbTYPHOI'O
KOHTEKCTa

B o6macTu 3cTeTHYeCKOro BOCITUTAHMS:

- 3CTETHMYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TPyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCIIPUHUMATH PA3IMYHBIE BUIBI
MCKYCCTBa, TPAJUIMU U TBOPYECTBO CBOETO M
JpYruX HapoAOB, OUIYIIAaTh 3SMOIMOHAIBHOE
BO3/ICHCTBHE UCKYCCTBA;

- YOeKIEHHOCTh B 3HAYMMOCTH JI TUYHOCTH U
oO1recTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaIuLUi
Y HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX

BUJAaX HCKYCCTBAa, CTPEMJICHHE TPOSIBIISATH
Ka4ecTBa TBOPYECKOI JTMYHOCTH;

OBnanenue YHHUBEpPCaIbHBIMU
KOMMYHHKaTUBHBIMH JIEHCTBUSMMU:

a) o0reHue:

- OCYUIIECTBJISATh KOMMYHHUKAllMd BO BCEX
cdepax KU3HHU;

- pacro3HaBaTb HeBepOalbHbIE  CpEJCTBa
OOIIeHUs, TMOHMMATh 3HAYCHHE COIUAIBHBIX
3HAKOB, pacro3HaBaThb MPEANOCHIIKI
KOH(QUIMKTHBIX ~ CHUTyallud W  CMATYaTh
KOH(JIUKTBI;

- Pa3BEpPHYTO M JIOTHYHO H3JaraTb CBOIO
TOYKY 3pEHHs C HMCIIOJIb30BAaHHEM SI3BIKOBBIX
CpencTB

- YMETb ONEpUpPOBATh MOHATUSAMHU: CpeAHee apudMeTHuecKoe, MenuaHa,
HauOoJblllee W HaMMEHbIllee 3HAYCHHs, pa3Max, JIUCIEpCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOrO Ha0Opa, yMEHHE H3BJIEKaTb, HHTEPIPETUPOBATH
uH(pOpMaLIMIO, MPEACTaBICHHYI0 B TaliMllax, Ha auarpammax, rpadukax,
OTpaXKaIOIlYl0 CBOMCTBA pEAJIbHBIX MPOLECCOB M SBICHWUN; NPEICTABIATH
uHpoOpMallMI0O € TOMOMIbIO  TaOJaMI M JguarpamM;  HCCIEA0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHCHHEM TrpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- yMEeTh OIEpUpPOBaTh TMOHSTHSMHU: TOUYKa, IMIpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JBYTPaHHBIA  YTOJ, CKpEIIMBAIOIINUECS  TPsMEIE,
[apajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroil
MEXIY NpPSIMBIMH, YroJl MEXAY MPSAMOM M IUIOCKOCTBIO, YrOol MEXIy
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMHU, PACCTOSTHUE MEXY IMIIOCKOCTSIMU;

- YMETh UCIIOJIb30BaTh NMPU PEIICHUH 33124 U3y4EHHBIE (DAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAOIIEro
Mupa
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OK
[IposBisTh
IPa’KJaHCKO-
MaTPUOTUYECK
YIO TO3UIIHIO,
JIEMOHCTPUPO
BaTh
OCO3HAaHHOE
MOBEJICHUE Ha
OCHOBE
TPaIUIIMOHHBI
X
oO1eyeoBey
€CKHX
IICHHOCTCH, B
TOM 4YHCIE C
Y4ETOM
rapMOHM3aLHU
i
MEKHAIUOHAIT
BHBIX u
MEXKPEINTn03
HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHJapThl
AHTUKOPPYIIIT
HOHHOTO
MOBEJICHUS
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- OCO3HaHHE OOYYaIOUIMMHUCS POCCUHCKOM
IPaXXAAHCKOW NICHTHYHOCTH;
- LEJICHANIPABICHHOE pPa3BUTHE BHYTPCHHEU

MO3UIIMA JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoJI0B
Poccuiickoit  denepanyy, HCTOPUYECKUX U
HalMOHATBHO-KYJIBTYPHBIX TpaaULIMiA,
dbopmupoBaHUE CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIHUOHHOTO MHPOBO33PCHUS,
MPaBOCO3HAHUSA, OSKOJOTUYECKOH  KYJIBTYpHI,
CIIOCOOHOCTH  CTaBUTh ICIM MU  CTPOHUTH

YKU3HEHHBIE IIJIaHbl;

B vacTu rpaxaaHcKkoro BOCIUTaHUS:

- OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB U
o0s13aHHOCTEH, YBaXKCHHE 3aKOHa u
IIPABOIIOPSAJIKA;

- MpPUHATHE TPAJAULUOHHBIX HALMOHAIbHBIX,
oOlIeYeIOBEYECKUX  TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb  IPOTHUBOCTOSTH
HKCTpEMH3Ma, HalMOHAJIN3Ma,
JTVCKPUMUHALIAN 1o
PEUTHO3HBIM,  PAcOBBIM,
pU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTD
B HMHTEpecax  TpaXIaHCKOro  OOIecTBa,
y4acTBOBATh B caMOyIpaBJIeHUH B
00111e00pa30BaTEIbHON OpraHU3aIliu U JIETCKO-
IOHOIIECKUX OpraHu3alusiX;

- YMEHHE B3aMMOJEHCTBOBATH C COI[MAIbHBIMHU
UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUUAMHU
U Ha3HAuYEHUEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM

UJICOJIOTUU
KceHodoOuwu,
COLMAJIbHBIM,
HaI[MOHATbHBIM

- YMETb OIIEPUPOBATH IIOHATUAMU: IPSIMOYIOJIbHAsL CUCTEMA KOOPAUHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIIPHOE
IIPOU3BEJICHUE, YTOJI MEKy BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO0; HAXOIUTh C IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI
CepeMHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMU;
-yMeTb BbIOMPATh NOAXOIAIIMNA N3YUCHHBII METOJ IJIs peIlieHHs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4YeCKUe (aKThl 1 MATEMATUYECKHE MOJICIN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTD
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUKCKOW U MUPOBOM
MaTEMaTHYECKON HAYKH.
- yYMETb ONEPHUPOBATh IIOHATUSMH: CIy4aWHBIA ONBIT W CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS; YMETb BBIYMCIATH
BEPOSITHOCTh C HCIHOJB30BAHUEM TpaUYECKHX METOJO0B; MPUMEHSIThH
GopMyNbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, KOMOMHATOpPHBIE
dakTel u GopMynaBl TPU pEIICHUH 337ad; OLEHHBATH BEPOSTHOCTU
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMU BEIMYMHAMU; yMEHHE
IIPUBOJUTH IPUMEPHI MTPOSBIICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX U
0OI1eCTBEHHBIX SBJICHUAX
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JESITEIIbHOCTH;

aTPUOTHUYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH POCCUICKOMN
TPaXIAAHCKOW WACHTUYHOCTH, IaTPUOTU3MA,
YBOXEHHUsT K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Ilepen PonuHo#, ropaoctu 3a
CBOM Kpai, cBow PomuHy, cBOHM A3BIK U
KYJIBTYDY, IIpoLuIoe u HaCTOALLEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- IICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY
HaCJIEJUIO, NaMATHUKaM, TPaAULMsIM HapOIOB
Poccnn, noctmxkenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiHass yOeXJAEHHOCTb, TI'OTOBHOCTb K
CILY’>KCHHIO u 3aIuTe Oreuectna,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

OCBOCHHbIE OOYYalOIIMMUCS MEXIpPEIMETHbIE
MOHSTHSI M YHUBEPCAJIbHbIE y4eOHbIE JNEHCTBUS
(perynsTUBHBIE, II03HABaTENbHBIE,
KOMMYHUKaTHBHbIE);

- CIOCOOHOCTb ~ MX  HCHOJBb30BaHUS B
IIO3HABATEIIbHOM M  COLMAJIbHOM IpPaKTHKE,

TOTOBHOCTh K CaMOCTOSITEJIBHOMY
TJIAHUPOBAHUIO W OCYIIECTBJICHHUIO y4eOHOM
JIEeSATEIbHOCTH, OpraHu3aLu y4eOHOro
COTPYJIHHYECTBA c MeJarornIeCKUMHU
pabOTHUKAaMU M CBEPCTHUKAMHU, K y4YacCTHIO B
MOCTPOEHUHU WHIUBUTYTBHOU
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIQJICHHE HaBBIKAMH y4eOHo-

HCCJIeI0BATEIbCKOM, MPOEKTHOU "

COITMAJILHOM NeITEeILHOCTH
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OK 07
ConeiicTBOBaT
b COXPaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocoepe
KEHUIO,
MIPUMEHSITD
3HAHUS
W3MEHEHUU
KJIUMara,
TIPUHIIMUITBI
OepeKIIMBOTO
MIPOU3BOJICTBA
, dQPexTHBHO
JIIENCTBOBATEH B
YpE3BbIYANHBI
X CUTYyaIHsIX

00

- HE NPUHUMATH JACHCTBHS, MPUHOCAIINE BpEN
OKpYKalollleil cpee;

- yYMETb NPOTHO3UPOBATh HEOIArONMPHUSTHHIC
3KOJIOTUYECKHE IIOCJIEICTBUS
MPEAIPUHUMAEMBIX JAEHCTBUM, NMPEAOTBpPALIATh
UX;

- paclupuTh OTIBIT
3KOJIOTUYECKOW HaIPaBJIEHHOCTH;
- pa3pabaThiBaTh IUTAH PEHICHUS MPOOIEMBI C
Y4E€TOM aHaJM3a UMEIOLIUXCS MaTepUalbHbIX U
HEMAaTEPHUAIBHBIX PECYPCOB;

- OCYIIECTBJISITh LEJICHANPABICHHBIA IOUCK
nepeHoca CpeiAcTB M CHOCOOOB JCHCTBUSA B
npo(hecCHOHANBHYIO CPey;

- YMETh NEPEHOCUTH 3HAHUS B NTO3HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3ZHEACSITETbHOCTH;
- MpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEU
C IO3ULUMHM  HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTH
KOPPEKTUBBl B JEATEJIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIBTATOB LEINAM

ACATCIIbHOCTH

- yMeTh ONEpUPOBATh MOHATHUAMHU: (QYHKUUS, HEHpepbiBHas (QyHKIMS,
IIPOM3BO/IHAs, NEPBOOOpA3Hasi, ONPEAEICHHbI HHTErpajl; yMeTb HaXOAUTh
MPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIMH, UCIIOJIB3YS CIIPABOYHBIC MATEPUAIIbI;
UCCIIEI0BaTh B MIPOCTEHIINX Cay4asx (PYHKIMM HA MOHOTOHHOCTb, HAXO/AUTh
HauOoONbIINE M HAaWMEHbIIUE 3HAYCHHS (YHKIMA; CTPOUTH TpaduKu
MHOI'OWJIEHOB C HCHOJb30BAHHMEM amapara MaTeMaTH4YeCKOro aHaju3a;
IIPUMEHSTHh IPOU3BOJHYIO IMpPU PELIEHUH 3aJad Ha [JBUKEHHE, pellaTh
IIPAKTUKO-OPUEHTHPOBAHHBIE 3aJjaud Ha HauOOJIbIIME W HAUMEHbIINE
3HAYEHUS], HA HAX0XJACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMeThb ONEpPHpOBATH MOHITHUAMU: IBU)KEHUE B NPOCTPAHCTBE, MOAOOHBIE
¢burypsl B  IPOCTPAHCTBE; MCIOJIb30BaTh  OTHOUIEHHE  IUIOIIAJEH
MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp IIPU PELISHUH 3a7ay;

- YMETbh BBIYUCIIATH T€OMETPUUECKUE BEIMYMHBI (JJIMHA, yrojl, IJIOUaib,
0o0beM, IUIOIIAAb ITOBEPXHOCTH), HCHOJb3ysd H3Yy4EHHbIE (GOPMYIbl U
METO/IbI
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IIK 1.2.

HUMCTH IIP aKTUYECKHI OIBIT:

YMETb:

Beimonuare - pa3paboTKe apXUTEKTYPHO-CTPOUTEIbHBIX - YUTaTh CTPOUTENIbHBIE U Pa0OUUE YEPTEXKU;
pacuersl u yepTexel; - BBINIOJIHATH YEPTEKHU IUIAHOB, (acagoB, pa3pe3oB, CXEM C MOMOIIBIO
KOHCTpYHpPOBa - BBIIOJIHEHMSI pacueToB 1o MH(POPMALIMOHHBIX TEXHOJIOTHH;
HUE IIPOEKTUPOBAHUIO CTPOUTENIbHBIX - 4YWTaTh TIEHEpajbHbIE IUIAHBl  YY4aCTKOB, OTBOJUMBIX  JUIS
CTPOUTEJIbHBI KOHCTPYKLIUH, OCHOBaHMUIA; CTPOUTENbHBIX OOBEKTOB,;
X - pazpaboTke u COIJIACOBAaHUU - oopMIATH YEPTEXH TEXHOJIOTMYECKOTO IPOEKTUPOBAHHS C
KOHCTPYKLIUH KaJeHJapHbIX  IUIAHOB  IPOM3BOJCTBA IPUMEHEHHEM UH(POPMALMOHHBIX TEXHOJIOTUH
CTPOUTENBHBIX ~ paboT HAa  OOBEKTE
KaIllUTaJIbHOI'O CTPOUTENIbCTBA
- pa3paboTKe KapT TEXHOJIOTHYECKUX U
TPYAOBBIX MPOLIECCOB.
IIK 5.1. MMETh IPAKTUYECKUH OIIBIT: YMETB:
CocraBnenue - cOope, 00pabOTKe M HAKOIUIEHUH HAYYHO- - BecTd Talenu yyera pabodyero BpeMEeHHU, yCTaHABJINBAaTh COOTBETCTBUE
CBOJHBIX TeXHUYecKoM uHpopmanuu B oOjacTu (aKkTUYECKH BBINMOJIHEHHBIX BUIOB U KOMIUIEKCOB paldoT paboTam,
crienupuKanu CTPOUTEJILCTBA. 3asBJICHHBIM B IOTOBOPE MOJPSIIa U CMETHON JOKYMEHTALINH.
U u Tabmu
MOTPEOHOCTH
B
CTPOUTEJIbHBI
X u
BCIIOMOTaTelb
HBIX
MaTtepuagax H
o0opynoBaHU
u
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TemaTn4eckoe IJIAHUPOBAHHUE y'leﬁHOﬁ AUCHHUIIINHBI

KommuectBo B ToM gncie

aKaJIeMU4ECKUX

Howmep HanmenoBanue 4acoB BO dopMupyemble
CopepxaHue yaeOHOT0O MaTepuaa . Cp
ypoKa pasnena, TEMbI B3aumopencteuu | JI, YP I13 KOMIICTCHIIMH
c

npenojaBareiaeM
Paznea 1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHO# IIKOJIbI

1-2 Lenp u 3amaun ba3oBble 3HaHUS U YMEHUS TI0 MaTEMAaTHKE B 2 2
MaTeMaTUKU IIpU pohecCuOHANBHON U B TOBCEIHEBHOM
OCBOCHUHU NEeSITEbHOCTH.

CTEUATBHOCTH

3-4 | Yucna u Beruncnenus. | JeictBus HaJ MOJIOKUTETHLHBIMH u 2 2
Beipaxxenus u OTPHULIATEIbHBIMUA YHCIAMHU, OOBIKHOBEHHBIMHU U
npeoOpa3oBaHUs JIECITUIHBIMU IpOoOsSMHU. HevictBus co

CTEIEHSMH, bopMyIbl COKpAILlEHHOTO
YMHOXKEHHUSI.

5-6 | [IpakTnueckoe 3aHsTHE | BHabl IuIocKuX GUIyp M UX MJIOLIA]b. 2 2 OK-01, OK-
Nel: [TpakTHKO-OPHEHTUPOBAHHEIE 337a9U B Kypce 02, OK-03,
«I"eomerpus Ha T€OMETPUU Ha IIJIOCKOCTH. OK-04, OK-
IUIOCKOCTH 05, OK-06,

7-8 | IIpaktuueckoe 3anstue | [IpocThle MpoLEHTHI, pa3Hble CIOCOObI UX 2 2 OK-07
Ne2: BblurciaeHust. ClI0KHbIE POLIEHTHI.

«IIpoueHTHBIE
BBIUUCIICHUSI
9-10 | [Ipaktuyeckoe 3ansaTue | IIpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI X 2 2
Ne3: BbIYMCIICHUS. CII0KHBIE IPOLEHTHI.
«IIpoueHTHBIE
BBIUUCIICHUSI
11-12 | TIpaxkTuueckoe 3ausiThe | JInHelHble, KBagpaTHbIE, APOOHO-THHEHHBIE 2 2

Ned:
«YpaBHEHUS U

YpaBHEHUS U HEPABEHCTBA.




HEPaBEHCTBA»

13-14 | Cucremsl ypaBHeHUH U | CIIOCOOBI peIICHUsI CUCTEM JTMHEHHBIX
HEPaBEHCTB ypaBHeHuH. [Tonarusa: Mmatpuna 2x2 u 3x3,
onpenenurens Matpulsl. Meton [Maycca.
CucreMbl HEMMHENHBIX YpaBHEHUN. CHCTEMBI
HEPaBEHCTB.
15-16 | IIpakTrueckoe 3ausiTHe | COCOOBI PELICHUS CHCTEM JIMHEHHBIX
No5: ypaBHeHuH. [lonstus: marpuna 2x2 u 3x3,
«Cucrembl ypaBHEHUI | omnpeaenuTenb MaTpulbl. Meron ["aycca.
Y HEPaBEHCTB» Cucrembl HeJTMHEHHBIX ypaBHEHUH. CUCTEMBI
HEPaBEHCTB.
17-18 | IIpakTrueckoe 3ausaTHEe | CIIOCOOBI PEIICHUS! CHCTEM JTMHEWHBIX
Nob6: ypaBHeHuUl. [lonsTus: marpuna 2x2 u 3x3,
«Cucrembl ypaBHEHUI | omnpezaenuTenb MaTpulibl. Meron ["aycca.
U HEPaBEHCTB» Cucrembl HeJTMHENHHBIX ypaBHEHUH. CUCTEMBI
HEPaBEHCTB.
19-20 | BxoaHO# KOHTPOJIb Brruncnenus u npeoOpasoBanusi. Y paBHEHHS U
HEpaBeHCTBA. | eoMeTpus Ha MIIOCKOCTH.
KonrtponbHas pabora.
Paznea 2. IIpsiMble M IJIOCKOCTH B NPOCTPAHCTBE
21-22 | OCHOBHBIE MOHATHS ITpenmer crepeomerpun. OCHOBHBIE TOHATHS
CTepEOMETPHH. (Touka, mpsiMasi, IIIOCKOCTh, IIPOCTPAHCTBO).
Pacnonoxenune npsimbix | OCHOBHBIE aKCHOMBI CTEPEOMETPHUH.
U IJIOCKOCTEN Ilepecekaromuecs, napajjieibHbIe U
CKpeluBaromuecs npsmsle. [IpusHak u
CBOWCTBO CKPETUBAIOIINXCS MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK-01, OK-
23-24 | Tlpaktuueckoe 3ansatue | [lapayuienbHble psMast U TUIOCKOCTb. 03, OK-04,
Ne7: Omnpenenenue. [Ipusznak. CpoiicTa (¢ OK-07, IIK1.2

«[TapanienbHOCTh
MPSIMBIX, IPSIMOU U
IUIOCKOCTH,
IUIOCKOCTEH»

JokazatenbcTBoM). [lapaiienbHble MI0CKOCTH.
Omnpenenenue. [Ipusznak. CpoiicTa (¢
JI0Ka3aTeNbCTBOM). TeTpasp U ero 3JeMeHTHI.
[Tapannenenunen u ero 3nemeHTsl. CBOMCTBA
IIPOTUBOIIOJIOKHBIX TPaHEN U THaroHaieu
napajuienenunena. [locrpoenue ceueHui.
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Pemenue 3anau.

25-26 | IIpaktuueckoe 3anstue | [lapamnenbHbple TpsSMas U MJIOCKOCTb.

Ne8: Omnpenenenue. [Ipusnak. CpoiicTsa (¢

«[TapannenbHOCTh Jl0Ka3arenabcTBOM). [lapaienbHble MII0CKOCTH.

IPSIMBIX, IPSIMOM U Omnpenenenue. [Tpusnak. CpoiicTsa (¢

IJIOCKOCTH, JI0Ka3aTeiabcTBOM). TeTpasip U ero 3JeMeHTHI.

IIOCKOCTEMN [Tapannenenunesn u ero 35eMenTsl. CBOKCTBA
IIPOTUBOIOJIOKHBIX TPaHEH U AUaroHaaen
napajuienenunena. Ilocrpoenue ceueHuit.
Pemenune 3agau.

27-28 | Ilpaktuueckoe 3ansatue | [lapamienbHble psiMast U TUIOCKOCTb.

Ne9: Omnpenenenue. [Ipusnak. CoiicTBa (¢

«[TapannenbHOCTh Joka3arenbcTBoM). [lapaiisienbHble MI0CKOCTH.

MPSIMBIX, IPSIMON U Omnpenenenue. [Ipusnak. CoiicTsa (¢

IJIOCKOCTH, JI0Ka3aTenbCTBOM). TeTpasp U ero 3JeMeHTHI.

IJIOCKOCTEN» [Tapamnenenunen u ero 3nemeHTsl. CBOMCTBA
IIPOTUBOIIOJIOKHBIX IPaHEN U IHAaroOHaJIeu
napayutenenunena. Ilocrpoenne ceuenui.
Pemenne 3anay.

29-30 | Ilepnenmukynspaocts | Ilepnenaukymnspuelie npsmele. [lapannensHsie
MPSIMBIX, IPSMOM U IpsiMble, TEPIEHAUKYISPHBIE K TUIOCKOCTH.
IJIOCKOCTH, MIockocTel | [Ipu3Hak nepneHanKynsipHOCTH NPSMON 1

iockocTH. [lokazarensctBo. [lepnenaukynsp u
HakJIOHHasd. [leprieHuKyIApHbIE MIIOCKOCTH.
[Tpu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH.
JlokazaTtenbcTBo. PaccTosiHUS B IPOCTPAHCTBE.

31-32 | Ilpaktuueckoe 3anarue | Ilepnennukynspusie npsmele. [lapannensHble
NelO: IIpsIMBIE, NIEPIIEHAUKYIIAPHBIE K INIOCKOCTH.
«IlepnenukynsapHocts | [Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMON U
MPSIMBIX, IPSIMOM U m1ockocTH. [JokaszarenscrBo. [lepnenaukysp n
IJIOCKOCTH, HakJIOHHad. [leprnieHauKynapHbIE MI0CKOCTH.
IIJIOCKOCTEN» [Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN.

JlokazaTtenbcTBO. PaccTosiHUS B IPOCTPAHCTBE.

33-34 | Teopema o Tpex Teopema o0 Tpex MmepreHanKYIsIpax.

MEPIEHJUKYIISIPAX

Jloka3zaTesnbeTBO. YToi Mexay nIpsiMou U
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ILIOCKOCTBIO. YTOJI MCKAY IIJIOCKOCTAMMU.

35-36 | [Ipaktuueckoe 3anstue | Teopema o Tpex MEPICHIUKYIIpax.
Nell: Jloka3zaTesnbCcTBO. Yo Mexay IpsaMon U
«Teopema o Tpex MJIOCKOCTBIO. YTOJI MEX/Ty IIIOCKOCTSAMHU.
NEPIICHANKYIIIPax»
37-38 | IIpakTudeckoe 3aHsATHE | AKCHOMBI CTepeoMeTpuu. [lepneHanKyIIpHOCTh
Nel2: IIPSAIMOM U INIOCKOCTH, NAPAJIIENBHOCTD IBYX
«[TapannenbHele, MPSIMBIX, IEPIEHIUKYISIPHBIX TUIOCKOCTH,
NEePIICHANKYIISIPHBIE, HEePIEHIUKYIIPHOCTD IIIOCKOCTEH.
CKpEIIMBaOIINecs
PSIMBIE»
39-40 | IlpakTudeckoe 3aHaTue | Pacmono)keHue npsMbIX U TIOCKOCTEH B
Nel3: npocTtpaHcTse. [lepnenauKkyIsapHOCTh U
«Pemenue 3ana4. [IapaJUIEIbHOCTD IPSIMBIX U TUIOCKOCTEH.
[Ipsimble u mitockocTH B | CKpeliuBarouifecs npsmsle.
IPOCTPAHCTBEY
41-42 | KonrponbHas paboTa
Nel
Pa3nea 3. KoopanHaThl H BEKTOPBI
43-44 | JlekapTOBBI JlekapToBbl ~ KOOpAMHATBI B  IMPOCTPAHCTBE.
KOOp/IMHATHI B [Tpocreiimme 3aaun B KOOpJIMHATaX.
MIPOCTPAHCTBE. Paccrosiane MEXTY TIBYMST TOYKaMH,
Paccrosinne Mexy KOOP/IMHATBI CepeIMHbI OTPE3Ka.
JIBYMSI TOYKAMH.
Koopannats! cepeiuHbl
P OK-02, OK-
45-46 | IlpakTuueckoe 3aHaTue | JlekapToBBI KOOPAWHATHI B IPOCTPAHCTBE. 03. OK-04
Nel4: [Tpocreiinme 3a1a9u B KOOPAMHATAX. OK-E)7 HK11 5
«JlexapToBbI PaccTossHue Mexny 1ByMsl TOUKAMH, ’ o
KOOP/IMHATHI B KOOPJMHATHI CEPeINHBI OTPE3Ka.
IIPOCTPAHCTBE.

PaccrosiHne mexny
IBYMsI TOUKaMH.
Koopaunats! cepennHbl
OTpE3Ka»
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47-48

Bexkrops! B
MIPOCTPAHCTBE. YTOI
MEX1y BEKTOpaMH.
CxkanapHoe
IIPOU3BECHUE
BEKTOPOB

BexTops! B mpoctpancTBe. ClioxkeHue 1
BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. Kommnanapasie BekTopbl. CkansipHoe
MIpoU3Be/IeHNEe BEKTOPOB. Pa3ioxeHune BekTopa
10 TPEM HCKOMIIJIAHAPHBIM BCKTOpPAM.
Koopaunatsl BekTopa, CKalsipHOE MPOU3BEACHUE
BEKTOPOB B KOOpAMHATAX, YTOJI MEXKY
BEKTOPAMH, YTOJl MEX]y MPSMOIl U MIIOCKOCTHIO,
YTOJI MEXY IUIOCKOCTSMH. Y paBHECHHUE
I0cKOCTH. ['eoMeTprueckuii CMbICTT
onpenenuTens 2x2.

49-50 | IIpaktuueckoe 3ansTre | Bextopsl B mpoctpancTBe. ClioxkeHHne U
Nels: BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
«BexkTopsl B yucio. Kommnanapusle Bektopsl. CkansipHoe
IIPOCTPAHCTBE. YTOI IIPOU3BE/IEHUE BEKTOPOB. Pa3inoxeHune BekTopa
MEX1y BEKTOpaMHU. M0 TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
CkansipHoe Koopaunats! BekTopa, CKalsipHOE IPOU3BEACHUE
IIPOU3BENCHUE BEKTOPOB B KOOpJMHATAaX, YIOJ MEXKIY
BEKTOPOB» BEKTOPAMH, YTOJI MEX]Yy MPSMOI U MIOCKOCTBIO,
YroJI MEXAY TUIOCKOCTSIMH. Y paBHEHHE
IJIOCKOCTH. ['eOMeTpHYeCKHil CMBICTT
onpenenuTens 2x2.
51-52 | IlpakTuueckoe 3ansitue | BexTopsl B mpocTpancTBe. CloxXeHHe U
Nel6: BBIUNTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
«BekTopsl B yucio. Kommnanapusie BekTopsl. CkasipHoe
IIPOCTPAHCTBE. YTOI IIPOU3BENICHNE BEKTOPOB. Pa3noxeHune BekTopa
MEX/1y BEKTOpaMHu. 10 TPEM HEKOMITJIaHAPHBIM BEKTOPaM.
CkansspHoe Koopaunats! BEKTOpa, CKaISIpHOE IPOU3BEACHUE
MIPOU3BEICHIE BEKTOPOB B KOOpJMHATAX, YTOJ MEXKIY
BEKTOPOB» BEKTOPAMH, YTOJI MEXY MPSMOM U IJIOCKOCTBIO,
YroJI MeXY TUIOCKOCTSIMU. Y paBHEHHE
IIJIOCKOCTH. ['eoMeTprUYeCcKHii CMBICTT
onpeaenuTens 2x2.
53-54 | Ilpaktuueckoe 3ansatue | KoopauHatHas miockocTb. Beruucnenue

Nel7:

pacCTOSHUH U IO Ha MIJIOCKOCTH.
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«IIpakTukoopueHTHpoB | KosmyecTBEHHBIE pacyeThl.
aHHbIE 3a]1a41 Ha
KOOPJAMHATHOU
IJIOCKOCTU»
55-56 | IIpakTuueckoe 3ansaTue | JlekapToBel KOOpAMHATHI B  IPOCTPAHCTBE.
Nel8: Bektopet B mpoctpanctBe. CloXKeHUE U
«Pemenue 3anay. BBIYMTAHUE BEKTOPOB. YMHOXCHHME BEKTOpa Ha
Koopaunats! u yuciao. Kommnanapusle BekTopbl. CkaisipHOe
BEKTOPBD» IIPOU3BE/IEHNE BEKTOPOB. PasioxeHue BekTOpa
IO  TpeM  HEKOMIUIAHApPHBIM  BEKTOPaM.
IIpocreiimne 3a7a4u B KOOpAUHATAX.
KoopauHaTtel  BeKTOpa, pPacCTOSHUE MEXIY
TOYKAMM, KOOpJAUHATBl CEpPEAMHBI OTPE3Ka,
CKaJIpHOE  TPOM3BE/ICHUE BEKTOPOB B
KOOpJMHATaX, yrojl MEXAYy BEKTOpaMmH, YIoj
MEXIY NPAMOH M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU.
57-58 | KonrtponbHas pabora
Ne2
Pa3nea 4. OcHoBbI TpuronomMerpun. Tpuronomerpuieckue GyHKIuH
59-60 | Tpuronomerpuueckue | Paguannast Mepa yria. [IoBopoT TOUKH BOKpYT
byHKINN Hayaja koopauHat. OnpezneneHue cuHyca,
IIPOU3BOJIBHOIO YTJIa, KOCHHYCa, TAHI'€HCA M KOTaHreHca. 3HaKu
yucna. Pannannas u CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHT€Hca T10
rpajycHas Mepa yria YeTBEPTSAM. 3aBUCUMOCTb MEXJly CHHYCOM,
KOCHUHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOTO U OK-01, OK-
TOTO K€ yIJIa. 02, OK-03,
61-62 | IIpakTuueckoe 3anstue | Pammannas mepa yria. [IoBOpOT TOUKH BOKPYT OK-04, OK-
Nel9: Hayaja koopauHatr. OnpeneneHue cuHyca, 05, OK-06,
«TpuroHoMeTpuyeckrue | KOCMHYCa, TAHI'€HCAa U KOTAHTE€HCA. 3HAKH OK-07, IIK5.1
byHKIUN CHHYCa, KOCUHYCa, TAHI€HCa U KOTaHTeHCca 110
MIPOU3BOJILHOTO YTJIa, YETBEPTAM. 3aBUCUMOCTh MEKIy CHHYCOM,
yucia. Paguannas u KOCHHYCOM, TAHT'€HCOM M KOTAaHT'€HCOM OJTHOTO U
rpajlyCHas Mepa yrjia» | TOro e yria.
63-64 | Ilpaktnueckoe 3anstue | Panmannas mepa yrna. [IoBOpOT TOUKH BOKPYT
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Ne20:
«TpuroHoMeTpuvecKre
byHKIIUN
MIPOM3BOJILHOTO yIJIa,
yncia. Pagunannas u
rpajgycHas Mepa yria

Havasia koopauHar. OnpeieneHue CHHyca,
KOCHHYCa, TAHI'€HCa M KOTaHIreHCa. 3HAKU
CHHYCa, KOCHHYCa, TAHTCHCA M KOTaHTeHCa 110
YeTBEPTSAM. 3aBUCIMOCTh MEXKIy CHHYCOM,
KOCHUHYCOM, TAHI'CHCOM U KOTAHTCHCOM OIHOT'O U
TOTO XK€ yIJIa.

65-66 | OcHoBHBIE Tpuronomerpuueckue Toxaecrsa. Cunyc,
TPUTOHOMETPUUYECKHE | KOCHUHYC, TAHI€HC U KOTAHI'€HC YIJIOB Ol H - Ol.
toxaectsa. @opmyinsl | Dopmyiibl IPUBENCHMUS.

IIPUBEJICHUS

67-68 | IlpakTuueckoe 3ansatue | Tpuronomerpuueckue Toxaecrsa. CHHYC,
Ne21: KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O U - O.
«OCHOBHBIE ®opMyIbl IPUBEIEHUS.

TPUTOHOMETPHUUYECKHE
ToxaecTBa. Dopmyiibl
IIPUBEJICHUS»

69-70 | Cunyc, KocuHyC, CymMma u pazHocTb cuHycoB. CyMMa U pa3HOCTh
TAQHT€HC CYMMBbI U KocuHYcoB. CHHYC 1 KOCUHYC IBOWHOTIO yIJIa.
Pa3HOCTH BYX YTJIOB ®opmyisl nosoBUHHOTO yria. [IpeoGpasoBanust
CuHyc 1 KocuHyC CYMMBI TPUTOHOMETPUYECKUX (QYHKLUHN B
JBOMHOTrO yria. IIPOU3BEICHUE U IPOU3BEACHUS B CYMMY.
DopMyiibl BeipakxeHue TpUroHOMeTpHUeCKUX (QyHKIMN
MIOJIOBUHHOTO yTja yepe3 TAaHT'€HC MTOJIOBUHHOTO apryMeHTa.

[TpeoOpa3oBanus mpocTermmx
TPUTOHOMETPHUYECKIX BBIPAKCHHIA.

71-72 | Cunyc, KOCHHYC, CyMmMma 1 pazHocTh cuHycoB. CymMmMa U pa3HOCTh
TAQHT€HC CYMMBI U KocuHYcoB. CHHYC U KOCUHYC ABOWHOTIO yIJIa.
Pa3HOCTH BYX YTJIOB ®opmyssl nosoBUHHOTO yria. [IpeoGpasoBanust
CuHyc 1 KOCHUHYC CYMMBI TPUTOHOMETPUYECKUX (QYHKIUN B
JIBOMHOTO yria. MIPOU3BEICHUE U IPOU3BEACHUS B CYMMY.
Dopmyiisl BeipakxeHue TpUroHOMETPHUECKUX (DYHKIIMHA
MIOJIOBUHHOTO yTja yepe3 TaHT'€HC MTOJIOBUHHOTO apryMeHTa.

[TpeoOpa3oBanust mpocTeHInx
TPUTOHOMETPHUYECKIX BBIPAYKCHHIA.
73-74 | Cunyc, KOCHHYC, CymMa 1 pa3HOCTh cMHYCOB. CyMMa U pa3HOCTh
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TAHI'€HC CYyMMBI U
Pa3HOCTH JBYX YIJIOB
CuHyc 1 KOCUHYC
JIBOMHOTO yTJa.
DopMyiibl
IIOJIOBUHHOIO yIja

KocuHycoB. CHHYC U KOCUHYC JAIBOMHOTIO yIJIa.
®opmyisl noaoBUHHOTO yria. [IpeobpazoBanust
CYMMBI TPUTOHOMETPUYECKUX (PYHKINHN B
IIPOU3BENICHUE U IPOU3BEACHUS B CyMMY.
BeipakeHue TpUrOHOMETPHUECKUX (DYHKITHIA
4yepe3 TAaHI'€HC MTOJIOBUHHOTO apryMEHTaA.
[IpeoOpazoBanus mpoCTEHIITNX
TPUTOHOMETPUYECKHUX BBIPAKCHUH.

75-76 | Ilpaktuueckoe 3ansatue | Cymma u pa3HOCTh cuHycoB. CymMMa U pa3HOCTb
Ne22: KocuHycoB. CHHYC U KOCUHYC IBOMHOTIO YIJIa.
«CuHyc, KOCUHYC, dopmyiibl OJIOBUHHOTO yriia. [IpeoOpa3zoBanus
TAQHT'€HC CYMMBbI U CYMMBI TPUTOHOMETPUYECKUX (QYHKLUHN B
Pa3HOCTH JIBYX YTJIOB MIPOM3BEACHUE U ITPOU3BE/ICHUS B CYMMY.
CuHyc ¥ KOCUHYC Beipakxenue TpUroHoMeTpruuecKux GyHKIMH
JBOWHOTO yTJIa. Yyepe3 TAHTCHC TI0JIOBUHHOTO apryMEHTa.
Dopmyiibl [IpeoOpa3zoBaHms MPOCTEHIITNX
TIOJIOBUHHOTO YTJIa) TPUTOHOMETPHYECKIX BBIPAYKCHHIA.

77-78 | dynknuy, ux cBoicTBa. | O0GMacTh ONpeaeNeH sl U MHOXKECTBO 3HAYSHUH
CriocoOFBI 3aaHus byakumii. Y€THOCTD, HEYETHOCTD,
byHKUIni nepuoIM4HoCTh pyHKuui. CriocoOsl 3ajaHus

GYHKIHI.

79-80 | ®ynkiuy, ux cBoiictea. | O01acTh OMpeEENIeHUs U MHOXKECTBO 3HAUYEHU I
CriocoOFBI 3aaHus byakumii. Y€THOCTD, HEYETHOCTD,
byHKUIni nepuoIM4HocTh pyHKuui. CrocoOsl 3a1aHus

GyHKIHI.

81-82 | Tpuronomerpuueckue | OOIaCTh OMPEICIICHUS U MHOXKECTBO 3HAUCHUI
(GyHKINHU, UX CBOMCTBA | TPUTOHOMETPUYECKUX (PYHKIUHI. YETHOCTD,

" TpaduKu HEYETHOCTbH, IEPUOTUIHOCTD
TpUTrOHOMETpHUUYeCKHX (yHKIu. CBONCTBA U
rpaduku GyHKIMHA y = coS X, y =sin X, y =tg X,
y=ctgX.

83-84 | Ilpaktuueckoe 3ansatue | OOIaCTh ONMpeIeNeHHsI 1 MHOKECTBO 3HAYCHHUN

Ne23:
«Tpuronomerpuieckue
(YHKIIH, UX CBOWMCTBA

TPUTOHOMETpHUUYECKUX (PYHKUIUH. UETHOCTB,
HEYETHOCTH, IEPUOJAUYHOCTh
TpuroHomerpuyeckux ¢pyHkuuii. CBoicTBa 1
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u rpaduxm»

rpaduku GyHKIUH Yy = cOos X, y =sin X, y = tg X,
y = ctg X.

85-86 | IIpeoGpazoBanue Cxartue U pacTshKeHHEe TpauKoB
rpagukoB TPUTOHOMETPUUYECKUX (DYHKIUI.
tpuronomerpuyeckux | [IpeoOpasoBanue rpadukoB
byHKIMID TPUTOHOMETPHYECKUX (DYHKIHUI
87-88 | Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX
MPOM3BOACTBEHHBIX GyHKIMIA B TpodeCCHOHABHBIX 33/1a4aX.
MIPOIIECCOB C OMOIIBIO
rpadukoB QpyHKUINN
89-90 | IpakTrueckoe 3ansiTue | Mcrnonap3oBaHHe CBOHCTB TPUTOHOMETPUIECKUX
Ne24: ¢byHKIni B mpodeccHoHaNbHBIX 3a/1a4ax.
«Onucanue
MIPOU3BO/ICTBEHHBIX
MPOLIECCOB C TIOMOIIIBIO
rpaduKoB PyHKLIUN»
91-92 | OGparnbie OO6patHbie TpuroHoMerpuyeckue GpyHkun. Ux
TPUTOHOMETPHUYECKUE | CBOMCTBA M rpaduKu
byHKIIMU
93-94 | Ilpaktuueckoe 3ansatue | OOpaTHbIe TPUTOHOMETpUYECKHe GyHKINHU. X
Ne25: CBOMCTBA U rpaduKu
«O06patHbIie
TPUTOHOMETPHUUYECKHE
byHKIINY
95-96 | TpuroHnomerpuueckue | YpaBHEHHUE COS X = a. Y paBHEHHE Sin X = a.
yYpaBHEHUS U VYpaBHeHue tg x = a, ctg X = a. Permenune
HEpaBEHCTBA TPUTOHOMETPUUYECKHX YPABHEHUH OCHOBHBIX
TUTIOB: IPOCTEHIIINE TPUTOHOMETPUIECKUE
YpaBHEHHMsI, CBOJSIINECS K KBAJAPATHBIM,
pelaeMble pa3iokKeHuEM Ha MHOKHTEIH,
onHopoaHsle. [Ipocrenmmue
TPUTOHOMETPHUYECKUE HEPABEHCTBA.
97-98 | IlpakTHueckoe 3aHATHE | YpaBHEHHUE COS X = a. Y paBHEHHeE Sin X = a.

Ne26:
«TpuroHoMeTpudeckue

VYpaBHeHue tg x = a, ctg x = a. Pemenue
TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX
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YpaBHEHUS U
HEpPaBEHCTBA»

TUIIOB: MPOCTEHIINE TPUTOHOMETPUUECKUE
YpaBHEHUS, CBOJSIIUECS K KBAPATHBIM,
periaemMbie pa3ioKeHUEM Ha MHOXKHUTEIIH,
oaHopoaubie. [IpocTeiinue
TPUTOHOMETPUUECKUE HEPABEHCTRA.

99- | IlpakTuueckoe 3aHATHE | YpaBHEHHUE COS X = a. YpaBHEHHE Sin X = a.
100 | Ne27: VYpaBHenue tg x = a, ctg x = a. Pemenue
«TpUroHOMeTpUYECKHE | TPUTOHOMETPUYECKUX YPaBHEHHIH OCHOBHBIX
ypaBHEHUS U TUIIOB: IPOCTEUIIINE TPUTOHOMETPHUIECKUE
HEpPaBEHCTBA» YpaBHEHMsI, CBOJAIINECS K KBaJPATHBIM,
pelaeMble pa3iokKeHneM Ha MHOKHTEIH,
ogHopoxausblie. [Ipocrenmme
TPUTOHOMETPHUYECKHE HEPABEHCTBA.
101- | Ilpaktuueckoe 3anaTue | CUCTEMBI MPOCTEHIINX TPUTOHOMETPUUECKUX
102 | Ne28: ypaBHEHUH.
«Cucrembl
TPUTOHOMETPHUYECKUX
yYpaBHEHUN»
103- | Ilpaktuueckoe 3anaTue | CUCTEMBI MPOCTEUIIINX TPUTOHOMETPHIECKUX
104 | Ne29: YPaBHEHHUH.
«Cucrembl
TPUTOHOMETPHUYECKUX
YPaBHEHHUI»
105- | Ilpaktuueckoe 3anarue | [IpeoOpa3oBaHre TPUTOHOMETPHUYECKIX
106 | Ne30: BBIpaXXCHMI. Pelenne TpuroHoMeTpuuecKkux
«Pemienue 3amay. YpaBHEHH U HEPABEHCTB B TOM YHUCIIE C
OcHOBBI UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH.
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKIAN
107- | KonrponbHas pabora
108 | Ne3
Pa3nea 5. KommiiekcHbie ynciia
109- | KomriekcHbIe grcia [TonsiTre koMIiekcHOTro yncia. ConpsKeHHbIE OK-01, OK-
110 KOMIIJICKCHBIE YHCJIA, MOAYJIb U ApTYMEHT 02, OK-03,
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KOMIIJICKCHOI'O 4HCJia. dDOpMa 3alInucu

OK-04, OK-

KOMILIEKCHOTO Ynciia (reoMeTpraeckas, 05, OK-06,
TPUTOHOMETpHUECKasi, anredpanyeckas). OK-07
Apudmerndeckue 1eHCTBUS ¢ KOMITJIEKCHBIMU
YHCJIaMU.
111- | Ilpaktuueckoe 3anarue | IlonsTue komiuiekcHoro yucia. ConpskeHHbIe
112 | Ne31: KOMILJIEKCHBIE YUCJIa, MOAYJIb U apTyMEHT
«KomiuiekcHble uncna» | komiiekcHoro uncna. dopma 3anucu
KOMIUIEKCHOTO yHclia (reoMeTpuiecKas,
TPUTrOHOMETpUUECKasl, anredpanyeckas).
Apudpmernueckre JeHUCTBUS C KOMIIJIEKCHBIMU
YHCIAMHU.
113 | Ilpaktuyeckoe 3aHsTHE | BhInonHeHne pacyeToB ¢ IOMOIIbIO
Ne32: KOMILIEKCHBIX urcen. [IpuMepsl Hconb30BaHus
«[Ipumenenue KOMIUIEKCHBIX YHCEl.
KOMILIEKCHBIX YUCEI»
114- | Ilpaktuyeckoe 3aHsTHE | BhinonHeHne pacyeToB ¢ NOMOIIbIO
115 | Ne33: KOMILIEKCHBIX uKcen. [IpuMeps! Hcronp30BaHus
«[Ipumenenue KOMIUIEKCHBIX YHCEl.
KOMILIEKCHBIX YUCEI»
Pa3nea 6. IIpon3Bognas pyHKIHH, e IPHMEHEHHE
116- | IlonsTue npou3BoaHoM. | OnpeseeHne YUCIOBOM TTOCIET0BATEIIBHOCTH
117 | ®opmynsl u npaBuiia crocoOsl ee 3aaHust. CBOMCTBA YMCIOBBIX
g depeHIIMpOBaHUS nocneaoBarenbHocTell. OnpeneneHue npeaena
[IOCJIE0BATENBHOCTH. BrIunciieHne npeaenos
nocienoBarenbHocTel. [Ipenen pynkiuu Ha OK-01. OK-
6eckoneuHoctH. [Ipenen pyHKIMU B TOUKE. 00 OI,<-03
[Ipupamenue aprymenra. [Ipupamenne OK’-O 4 OK’-
¢bynkuuu. 3asaun, IPUBOIAIINE K TOHATHIO 05 OI,<-06
npon3BOAHON. OmnpeseieHre MPOU3BOTHOM. ’ !
. OK-07, IIK5.1
AJNTOPUTM OTHICKaHHSI IPOM3BOIHOM.
118- | Ilpaktruyeckoe 3anstre | OnpeselieHue YUCIOBON TOCIST0BATEIIBHOCTH H
119 | Ne34: crocoOsbI ee 3aganust. CBOMCTBA YUCIOBBIX

«Ilonsatue

IIPOU3BOJHOM.

noceoBarenbHocTel. OnpeseneHue npeaena
IIOCJIICA0OBATCIIbHOCTH. Brruncnenne IpCaACIIOB
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@opMyIibl U IIpaBuia
mudepeHIpoBaHUs

nocienoBarenbHocTel. [Ipenen GpyHknun Ha
o6eckoneuynoctu. [Ipenen GyHKIMM B TOUKeE.
IIpupawmenue aprymenra. IIpupamenue
¢dbyHkuuu. 3asa4u, IPUBOIAILINE K OHATUIO
pou3BogHON. Onpeenenrue Npou3BOJHOM.
AJNTOPUTM OTBICKaHUS IPOU3BOJHOM.

120-
121

[Ipon3BoaHBIE CYMMBHI,
pa3HOCTH
IIPOU3BEACHNUS,
YaCTHOT'O

®opmynsl quddepenunpoBanus. [IpaBuna
nuddepeHIpoBaHus.

122-
123

[IpakTrueckoe 3aHsATHE
Ne35:

«IIpon3BoHBIE CYyMMBI,
pa3HOCTH
IIPOU3BE/ICHHUS],
4aCTHOTO»

®opmynsr quddeperunpoBanus. [IpaBuna
nuddepeHIMpoBaHuS.

124-
125

[IpakTHueckoe 3aHsATHE
Ne36:

«IIpon3BoIHBIE CYyMMBI,
pa3HOCTH
IIPOU3BE/ICHHUS,
YaCTHOTO»

®opmynsr quddeperunpoBanus. [IpaBuna
TudepeHIMpoBaHus.

126-
127

[IpakTuyeckoe 3aHsITHE
Ne37:

«[IpousBoHbIC
TPUTOHOMETPUUECKUX

GbyHKIMIH.
[Ipon3BoHas CI0KHON

GYHKITIN

Onpenenenue cioxxHoi pyHkuuu. IIponsBoaHas
TpUroHoMeTpuueckux ¢pyHkiuil. [IpousBonnas
CJIOKHOM (DyHKIIMH.

128-
129

[TpousBogHbIE
TPUTOHOMETPUUYECKUX

(GyHKIHH.
[IpousBoaHas ClI10KHON

byHKIIIN

Onpenenenne cnoxxkaon pyuakmuu. [IponsBoanas
Tpuronomerpuueckux ¢pynkuuit. [Iponzsoanas
CIIOKHOU (QYHKIUU.

130-

Ilonsarue o

[Tonstue HenpepbiBHOM (yHKIMU. CBOWCTBA
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131

HEMPEePHIBHOCTH
dbynkuun. Meron
HWHTEPBAJIOB

HenpepbIBHON QyHKIUU. CBSI3b MEKIY
HENPEepPbIBHOCTHIO U AU (P PEepeHIPYEMOCTHIO
(GyHKINU B TOUKE. AJITOPUTM PELICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB.

132- | Ilpaktuueckoe 3anarue | Ilonstie HenpepbiBHON GyHKIMU. CBOHCTBA
133 | Ne38: HernpepbIBHON (PyHKIMU. CBSI3b MEKITY
«Ilousarue o HENPEPBIBHOCTHIO U U PepeHITUPYEMOCTHIO
HENPEepbIBHOCTH (GyHKLINU B TOUKE. AJITOPUTM PELICHUs
¢bynkuuu. Meton HEPaBEHCTB METOJIOM MHTEPBAJIOB.
UHTEPBAJIOB»
134- | I'eomeTrpudeckuii u ['eomeTpryeckuii CMbICI IPOU3BOIHON PYHKIIUU
135 | dusmueckuii cMbICT — YIII0BOM K03(pPUIMEHT KacaTelbHOU K
IIPOU3BOIHOMN rpaduKy QYHKIMH B TOUYKE. Y paBHEHUE
KacaTeJIbHO! K rpaguKy GyHKUIHU. AITOPUTM
COCTaBJICHUS YPAaBHEHUS KacaTelbHOH K rpaduky
bynkun y=f(x).
136- | Ilpaktuueckoe 3aHaTue | I'eoMeTpUYECKHA CMBICI MTPOU3BOAHON (DYHKIHH
137 | Ne39: — YrioBo# k03¢ (HUIIMEHT KacaTeabHOH K
«I'eomeTpryueckuil 1 rpaduky GyHKIUU B TOUKE. Y paBHEHUE
¢bu3nyeckuit CMbICI KacaTeJIbHON K Tpa@uky GyHKIHUU. AITOPUTM
IIPOU3BOTHOMN» COCTaBJICHUS YpaBHEHUS KacaTelbHOH K rpaduky
¢bynkunn y=f(x).
138- | ®usnueckuii cMbICT duzndeckuii (MEXaHMYECKUI) CMBICIT
139 | npousBogHON B MPOM3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT
npo¢eCcCHOHATBHBIX BpeMeHH t: v =S’ (t).
3aauax
140- | Ilpaktuueckoe 3aHatue | Ouznueckuii (MEXaHMUECKHUIT) CMBICI
141 | Ne40: MIPOU3BOJHON — MTHOBEHHAs1 CKOPOCTh B MOMEHT
«DHU3NYECKUIA CMBICIT Bpemenn t: v =S’ (t).
IIPOU3BOJHON B
npodeccnoHaTbHBIX
3ajadax»
142- | MOHOTOHHOCTb Bospacranue u yobiBanue QyHKINH,
143 | dynkuuu. Toukn COOTBETCTBHUE BO3pACTaHUS U YObIBaHUS
JKCTpEMyMa ¢dbyHKIMY 3HaKYy npou3BoHOU. [ToHsATHE
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MIPOM3BOIHON BBICHIETO MOPSAKA, COOTBETCTBHUE
3HaKa BTOPOW MPOU3BOJHOMN BBIMYKIOCTH
(BoruyrocTH) GyHKIIMU HA OTpe3Ke. 3a/1a4n Ha
MaKCUMyM U MUHUMYM. [ToHSITHE aCUMIITOTHI,
CIIOCOOBI UX ONpeesIeHUs. AJITOPUTM
uccie0BaHus PYHKIIUU U IOCTPOCHUS ee
rpaduka ¢ moMoIIk0 MPOru3BoIHOM. [{poOHO-
JUHEeHas QyHKIH.

144- | Ilpaktuueckoe 3anarue | Bo3pactanue u yobiBanue GyHKINH,

145 | Ne4l: COOTBETCTBUE BO3pACTaHUs U yObIBAHUS
«MOHOTOHHOCTB (GyHKIIMM 3HaKY npou3BoHOM. [loHsTHE
¢ynkunu. Toukn IPOM3BOIHON BBICHIETO MOPSAKA, COOTBETCTBUE
JKCTpPEMyMa 3HAaKa BTOPOU ITPOU3BOJHON BBIITYKIOCTH

(BorHyTocTH) (YHKIIUU HA OTpe3Ke. 3aaauu Ha
MaKCUMyM B MUHUMYM. [loHSITHE aCUMIITOTHI,
CHOCOOBI UX ONpeNeNeHus. AITOpUTM
ucclie1oBaHus QYHKIIMH U TIOCTPOCHUS ee
rpaguka ¢ OMOIIbIO MPOU3BOIHON. J[poOHO-
JTUHeHas pyHKIus.
146- | Ilpaktuueckoe 3anatue | McciaenoBanue GyHKIMN HA MOHOTOHHOCTD U
147 | Ned2: MOCTPOEHUE TPAPUKOB.
«HccnenoBanue
(GYHKIUI U TOCTpOEHHE
rpauKOB»
148- | Ilpaktuueckoe 3anatue | McciaemoBanne GyHKIIMKM HA MOHOTOHHOCTD U
149 | Ne43: MOCTPOCHUE TPa(UKOB.
«HccnenoBanue
(GyHKIMN ¥ TOCTPOEHHE
rpaduKoB»

150- | HaubGomsiree u Haxoxnenre HanOOJIbIIEro U HANMEHBIIIET0

151 | HauMeHbIIee 3HAUEHUS | 3HAUYEHUI QYHKIMI, mOCTpOeHHE TpaprKOB
byHKIAN MHOTOYJICHOB C MCITOJIb30BAaHUEM ariapara

MaTeMaTHYeCKOro aHaJIN3a.
152- | Ilpaktudeckoe 3anaTue | HaxoxaeHne HanOOIbIIET0 1 HAMMEHBIIIETO
153 | Ne44: 3HAa4YeHUH QYHKIU, TOCTpOCHHE IrpadKOB
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«Hamnboab1ee u
HanMEHbIIIEE 3HAYECHUS

GYHKITUNY

MHOT'OYJICHOB C UCIIOJIb30BAHUCM aIlrapara
MaTeMaTHYCCKOI'O aHaJInu3a.

154- | [Ipaktuueckoe 3aHsTue | Hammenswinee n HanboJIbIIee 3HAUYCHUE
155 | Ne4s: byHKIMN.
«Haxoxnenue
ONTUMAIILHOTO
pe3yibTara ¢ HOMOILBIO
MPOU3BOJHOM B
MPAKTUYECKUX
3aaqax»
156- | Ilpaktuueckoe 3anartue | Hanmensbluee u Haubosbliee 3HaYeHUE
157 | Nedé: (GyHKIHH.
«Haxoxnnenue
ONITUMAIIEHOTO
pe3yibTara ¢ HOMOILBIO
MPOU3BOJAHON B
MPAKTUYECKHX
3ajgadax»
158- | Ilpaktuueckoe 3anatue | @opmynsl u npasuia auddepeHInpoBaHmsL.
159 | Ne47: HccnenoBanue QyHKIHNA C TOMOIIBIO
«Pentenne 3amay. npou3BoiHON. Hanbosbiee 1 HauMeHbIIee
[TpouzBoaHas 3HA4YeHUs PYHKINH.
¢byHKLHH, ee
IPUMEHEHHE)»
160- | KontpompHas pabora
161 | N4
Paszpnen 7. MHOTOrpaHHMKHM M TeJ1a BPallleHUs
162- | Bepumnsl, pedpa, ITonsiTne MHOTOrpaHHUKA. Ero anemMeHTsI:
163 | rpanu MHOTOTpaHHHWKa | BEpUIMHEI, peOpa, rpanu. J{naronans. CeueHue. OK-01, OK-
BBbIITyKiIbl€ ¥ HEBBIITYKJIBIE MHOTOTPaHHHUKH. 02, OK-03,
164- | Ilpaktuueckoe 3anatue | [lonstue mpu3mel. Ee ocHOBaHUS 1 GOKOBBIE OK-04, OK-
165 | Ne48: rpanu. Beicota npusmsl. [IpsiMas u HakIoOHHas 05, OK-06,
«IIpnsma, ee npusma. [IpaBunbHas npusma. Ee ceuenne. OK-07, IIK1.2

COCTaBJISIOIINE,
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ceyenue. [Ipamas u
IIpaBUJIbHASL IPU3MBI»

166- | ITapamnenenunen, ky6. | [lapamnenenuren, cBOWCTBA IPSIMOYTOJILHOTO
167 | Ceuenue kyo0a, napauienenunesaa, kyo. Ceuenue kyoa,
napajJiesienumne a napajiesienune a.
168- | IIpaktuueckoe 3anstue | [lupamuna u ee snemeHThl. CedeHHe MUPAMUIBI.
169 | Ne49: [IpaBunpHas nupamMua. Y ceueHHast MUPAMUIA.
«ITupamuna, ee
COCTAaBJISIOLIHE,
ceuenue. [IpaBunpHas
ApaMua. Y CeYeHHas
MpaMHIa»
170- | bBokoBas u mmonHas [Tnomaas 60KOBO ¥ IMOJTHOM MOBEPXHOCTH
171 | noBepXHOCTb MPU3MBI, | PU3MBbI, MTUPAMUIBI.
MTUPAMHU/IBI
172- | Cummerpus B KyOe, CuMMeTpHsl OTHOCUTEIBHO TOUYKHU, IPSIMOH,
173 | mapannenenurnene, wiockocTu. CummeTpus B KyOe,
pu3Me, THPaMHJIE napajuielienuese, pu3Me, MupamuIe.
174- | Ilpaktuueckoe 3aHatue | CUMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE,
175 | Ne50: B OBITY.
«IIpumepsl cuMmmeTpuit
B Iipodeccun»
176- | Ilpaktuueckoe 3aHatue | CUMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHHKE,
177 | NeS1: B OBITY.
«IIpumepsl cummeTpuit
B IIpoeccuny»
178- | Ilpaktuueckoe 3anatue | CUMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHHKE,
179 | No52: B OBITY.
«IIpumepsl cummeTpuit
B npodeccuny»
180- | IIpaBuibHBIC [ToHsiTHE MPaBUIBHOTO MHOTOTPAHHUKA.
181 | MHOTOTpaHHHKH, UX CBoiicTBa PaBUIIHLHBIX MHOTOTPAaHHHUKOB.
CBOMCTBA
182- | Humuaap, ero Hunmuuap u ero snemenThl. CeueHHE MIIUHIpA
183 | cocraBnsromue. (mapannenbHOe OCHOBaHUIO U ocH). Pa3BepTka
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CeueHue NUIUHIPA LHJIMH]IPA.
184- | Konyc, ero Konyc u ero anementsl. CeueHne KoHyca
185 | cocraBsromue. (mapasnienbHOE OCHOBAHUIO U MPOXOSIIEE uepe3
Ceuenue koHyca BEpILKHY), KOHUYecKHe ceuenus. Pa3BepTka
KOHYCA.
186- | Konyc, ero Konyc u ero anementsl. CeueHne KoHyca
187 | cocraBsromue. (mapasienbHOEe OCHOBaHUIO U MPOXO/ISIIEE Yepe3
Ceuenue koHyca BEpILKHY), KOHUYecKHe ceuenus. Pa3BepTka
KOHYCA.
188- | YceueHHslii KOHYC. Yceuennslit konyc. Ero oOpasyromias 1 BeICOTA.
189 | Ceuenue yce4eHHOTO CeueHne yce4eHHOT0 KOHYca.
KOHYcCa
190- | I[ap u cdepa, ux [Tap u cdhepa. BzanmHoe pacnosioxenue chepsl
191 | ceuenus u iockoctr. CeueHne mapa, Chepel.
192- | IlousTue 06 oObeme [TonsTue 06 o0beme Tena. O6beM Kyda u
193 | rena. OTHOWICHUE PSIMOYTOJIBHOTO Tapasutenenwumena. O0bem
00BEMOB MOAOOHBIX TEJ | MPU3MBI U IMIMHApa. OTHOIIEHHE 00bEMOB
MoA0OHBIX TeJ. ['eomMeTpruecKkuii CMbICIT
onpenenurens 3-ro nopsika.
194- | Ilpaktuueckoe 3anarue | [lonstue 06 o0beme Tena. O0beM Kyda u
195 | No53: pSMOYTOJILHOTO napasuienenunena. Oobem
«[lonsiTue 06 0OBbEME pU3MBbI U IWIMHApa. OTHOLIEHHE 00bEMOB
tena. OTHOILIEHHUE oJ00HBIX Tell. I'eoMeTpUyYecKHii CMBbICI
00BEMOB MOT00HBIX onpeAenuTens 3-ro nopskKa.
TeI»
196- | Ilpaktuueckoe 3anatue | OOBeMbI mupamMuIbl U KoHyca. O0BeM mapa.
197 | Ne54: [1nomaam noBepXHOCTEM TeEl.
«O0BEMBI ¥ IIOIIAIA
MIOBEPXHOCTEH Te»
198- | Ilpaktuueckoe 3anatue | KomMOMHAIMM reOMETPHYECKHX Tell.
199 | No55:
«Kombunarmm
MHOTOT'PaHHHUKOB U T€J
BpAICHHS
200- | ITpaktuyeckoe 3anstue | KomOMHAIMM reoMeTpHUECKUX TEIl.
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201

No56:

«KomOuHanuu
MHOTOTPaHHUKOB ¥ TEJ
BpAIlCHUs

202- | [Ipaktuyeckoe 3ansTue | Mcmonbp3oBaHue KOMOMHAIIMI MHOTOTPAaHHUKOB
203 | No57: Y TeJ BPAIIEHUS B MPAKTHUKO-OPHUEHTHPOBAHHBIX
«["eomerpuueckue 3ajavax.
KOMOMHAIINY Ha
MPAKTUKE»
204- | IIpakTtuueckoe 3ausAaTie | OOBEMBI U TUIOMIATN TTOBEPXHOCTH
205 | No58: MHOTOTPAaHHHUKOB U T€JI BpAILlCHHS.
«Penienne 3a1ay.
MHoOrorpanHukHu u tena
BpALLCHUSD)
206- | KonrponpHas paboTa
207 | Ne5
Pasnea 8. IlepBooOpa3Hasi pyHKUMHU, ee IPUMEHEHHE
208- | IlepBooOpa3Hnas 3a/1aya 0 BOCCTAHOBJICHUH 3aKOHA JBUKCHHSI 110
209 | ¢pynkuun. [IpaBuna U3BECTHOM ckopocTH. [loHATHE MHTETpUpPOBAHUS.
HaXO0XKJICHHS O3HakOMIICHHE C TIOHSTHEM UHTETpaia u
NepBOOOPA3HBIX nepBooOpazHoit uia pynkuun y=f(x). Pemenue
3aj1a4d Ha CBSA3b MIEPBOOOPA3HOI U ee
IIPOM3BOIHOM, BBIYHMCIIEHNE IEPBOOOpa3HON A1
nanHou ¢pyHkuuu. Tabmuia popmyi mist OK-01. OK-
HaXO0XXJeHUs epBooOpasHbIX. M3yueHue 00 OI,<-03
IIpaBHJIa BBIUYMCIICHUSI IEPBOOOPA3HOM. OK’- 04 OK1-
210- | [IpakTuyeckoe 3aHsATHE | 3a7a4u, IPUBOJIINE K TTOHATHIO 05 OI,<-06
211 | Ne59: OTIpe/IeIEHHOr0 UHTErpajia — O BBIYUCICHUH OK-b7 K 5’ 1
«IImomans IJIOIIAAN KPUBOJUHENHOMN Tpaneuuu, o ’ '
KPHUBOJIMHEWHON nepemenieHnu Touku. [lonarue onpenenéHHOro
Tpaneuuu. Popmyna uHTerpaia. 'eomerpuyeckuii u pu3nuecKuit
Herorona — Jleitbaumay | cMbIc onpeaeneHHoro naTerpaia. @opmyna
Hprotona— JleiibHuna.
212- | Ilonsatue 00 ['eomeTpryecKuii CMBICI ONIPEEICHHOTO
213 | ompeneneHHOM MHTErpaa.
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UHTErpaje KaKk

IO
KPHUBOJIMHEHHON
Tpanenuu
214- | Ilpaktrueckoe 3aHsATHE | ['eOMETpUYECKUI CMBICI ONPEIEIICHHOTO
215 | Ne60: unrerpana. @opmyna HerotoHa - JleliOHuma.
«OnpeneneHHbIi Pemenue 3aa4 Ha MpUMEHEHUE UHTETpaja Jyis
WHTErpal B KUZHN» BBIUMCIICHHS (PU3NUECKUX BEIMYMH U IUIOMACH.
216- | Ilpaktuueckoe 3anstue | IlepBooOpasnas ¢pyakiuu. [IpaBuna
217 | Ne61: HaXO0XJ/IeHUs nepBoodpasHbiX. Ee npumenenue.
«Pemenue 3anad.
[TepBooOpazuas
¢byHkuuu, ee
MIPUMEHEHUE»
218- | KonrponbHas paboTa
219 | Ne6
Pa3znen 9. Crenenn n kopHu. CreneHHasi QyHKUMs
220- | CrenenHas QyHKIHSA, [TonsiTrie KOpHS N-0i CTENEHU U3
221 | ee cBoiicTBa fefcTBATENBHOTO drcia. DYHKIMH Y= n VX HX
cBoiicTBa U rpaduxu. CBoiicTBa KOpPHS N-oii
CTETIEeHHU.
222- | [lpaktuyeckoe 3anstue | [loHATHE KOPHS N-0i CTETIEHU U3
223 | Ne62: JIEMCTBUTENBHOTO yncia. OyHKIUH y= n Vx mx
«CrenenHas ¢pyHkuus, | cBoiicTBa U rpaduxu. CBoiicTBa KOpHS n-oif
€€ CBOMCTBa» CTEIICHU. OK-01, OK-
224- | Ilpaktnyeckoe 3anstue | [IpeoOpa3oBaHue HPPAIIMOHAIBHBIX BBIPAYKCHHA. 02, OK-03,
225 | Ne63: OK-04, OK-
«[IpeobpazoBanne 05, OK-07
BBIPXKEHUH ¢ KOPHAMU
N-Oi CTETIEHN»
226- | Ilpaktuueckoe 3ansatue | [IpeobpazoBaHue HppaOHATBHBIX BBIPAKEHUH.
227 | Neb4:

«IIpeobpazoBanue
BBIPAKEHUI C KOPHIMH
N-0i1 CTEIICHU
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228-

CBoiicTBa CTEMIEHHU C

[ToHsITHE CTEIIEHH C JIFOOBIM panroHaJIbHBIM

229 | panMoHAIBHBIM U nokazateneM. CTeneHHble PyHKIUHU, UX
JEHCTBUTEIIbHBIM CBOWCTBA U TpauKu.
1oKa3aTeIsIMU
230- | [IpakTtuyeckoe 3aHsATHE | PaBHOCHIBHOCTH MPpAIMOHATBHBIX YPABHECHHUNA U
231 | Ne65: HepaBeHCTB. MeTobl ux peuieHus. Pemenue
«Pemenue UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
UppanoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTBY
232- | [IpakTtuyeckoe 3aHsATHE | PaBHOCMIIBHOCTD MPPAIMOHATILHBIX YPAaBHECHUN U
233 | Ne66: HepaBeHCTB. MeToabl ux pemenus. Pemenue
«Pemenue VPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
UppaloHaIbHBIX
YpPaBHEHUU U
HEPaBEHCTBY
234- | CreneHu U KOPHH. Onpenenenue cTeneHHON (QyHKIUU.
235 | CrenenHas (pyHKIUA Hcnonp30BaHue €€ CBONCTB IIPH PELLICHUN
YpaBHEHUUN U HEPABEHCTB.
236- | KonrposbHas pabota
237 | Ne7
Pa3nea 10. Iloka3zaTenbHas GyHKIus
238- | [loka3zarenbHast CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM
239 | ¢byHKIHA, ee cBoiicTBa | mokazareneM. OnpeieneHne moKa3aTeIbHO’
¢byHKLMH, ee CBOMCTBA U TpauK. 3HAKOMCTBO C
PUMEHEHHEM TI0Ka3aTeNbHON (PYHKITUH.
Permenue nokazaTenbHbIX YpaBHEHHH OK-01. OK-
(GyYHKIIMOHATBHO-TPa(hUUECKUM METOJIOM. 02 OI,<- 03
240- | IToka3zatenbHast CreneHb ¢ MPOU3BOJIBHBIM J€HCTBUTENEHBIM OK’- 04 OK1-
241 | pyHkmwms, ee cBoiicTBa | moka3zateiieM. OnpesielieHrne oKa3aTeIbHOM 05 OI,<-07
¢byHKLMH, ee CBOWCTBA U TpadK. 3HAKOMCTBO C ’
PUMEHEHHEM TI0Ka3aTebHON ()YHKITHH.
Pemenue nokaszaTenbHbIX YpaBHEHHH
(GYHKIIMOHATBHO-TPa(hUUECKUM METOJIOM.
242- | Ilpaktuyeckoe 3aHsTue | PemeHue noka3zaTenbHBIX YPaBHEHHI METOAOM
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243 | Ne67: ypaBHUBAHMS MIOKa3aTesei, METOJIOM BBECHUS
«Pemenne HOBOU IIEpEeMEHHOM, (PYHKITMOHAIBHO-
MOKa3aTeIbHBIX rpaduueckum metogom. Pemenue
ypaBHEHHI U MOKa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTBY

244- | Ilpaktuueckoe 3aHsATHe | PerieHue moka3aTenbHBIX YpaBHEHUN METOIOM

245 | Ne68: YpaBHMBAaHHMS MTOKA3aTEIEH, METOJIOM BBEACHHUS
«Pemenne HOBOU TIEpEeMEHHOM, (PYHKITMOHAIBHO-
MOKa3aTeIbHBIX rpaduueckum metogoMm. Pemenue
ypaBHEHUH U MOKAa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTBY

246- | Ilpaktuueckoe 3aHsATHE | PerieHue moka3aTeNbHBIX YPaBHEHUN METOIOM

247 | Ne69: ypaBHHUBAHHMS MTOKA3aTEEH, METOJIOM BBEJACHHUS
«Pemenue HOBOI MEPEeMEHHOM, PYHKIIMOHAIBHO-
MOKa3aTEeIbHBIX rpaduyeckuM MeTooM. Pemenue
ypaBHEHUH U MOKAa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTBY

248- | Ilpaktuueckoe 3aHsATHE | PerieHne moka3aTeNnbHBIX YpaBHEHUN METOIOM

249 | Ne70: ypaBHUBAHMSI TIOKa3aTesei, METOIOM BBEICHUS
«Pemenne HOBOI MEPEMEHHOH, PYHKIIMOHAIBHO-
MOKa3aTeIbHBIX rpagudyeckuMm MetozoM. Pemenne
ypaBHEHUU U MOKa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTBY

250- | Cucremsl Pemenue cuctem moxasaTenbHBIX YpaBHEHHH.

251 | moka3zaTeNbHBIX
YpaBHEHUI

252- | Cucremsl Pelenue cucreM nmokasaTelbHBIX YPaBHEHUM.

253 | moka3aTelbHBIX
ypaBHEHUH

254- | TIlpaktrueckoe 3aHATHE | PernreHne moka3aTebHBIX YPaBHEHUN METOIOM

255 | Ne71: YpaBHUBAHMS TIOKA3aTeNel U METO/I0M BBEICHUS
«Penrenue 3amau. HOBOU MepeMeHHOM. Pelienne noka3areabHbIX
[TokazarenbHas HEPaBEHCTB.
byHKIHS

256- | KonrponbHas pabora
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257 | Ne8

Pasznea 11. Jlorapugmel. Jlorapupmuyeckas GyHkuus

258- | Jlorapudm yncna. Jlorapudm uyucna. JlecATHYHBIN U HATYpaIbHbIHI
259 | [lecATUYHBIN U Jorapu@Mpl, YUCIIO €.

HaTypaJIbHbIA

Jorapu(@Msl, YUCIIO €
260- | Jlorapudm uucna. Jlorapudm uncna. JlecaTHuHbIN U HATYpaTbHBINI
261 | JlecATH4HBIN U norapudmsl, 9UCIO €.

HaTypaJbHbIN

JIorapu@Mmbl, YUCIIO €

262- | CpoiictBa norapudmon. | CpoiicTBa orapudmos. Oneparus

263 | Onepamus JorapupMUPOBAHHUS.
sorapuMupoBaHus

264- | CpoiictBa norapugmos. | CpoiicTBa norapudmon. Onepanus

265 | Oneparnus norapuMUpOBaHUSI.

JorapuMUPOBAHUS

266- | CpoiictBa norapudmon. | CpoiicTBa sorapudmos. Oneparus

267 | Oneparus norapuMHUpPOBaHUS.
norapu(pMUpOBaHUS

268- | Jlorapudmuyeckas Jlorapudmuueckas QyHKIIUS ¥ €€ CBOHCTBA.

269 | ¢yHKuMs, ee cBOMCTBa

270- | Jlorapudmuyeckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.

271 | ¢yHKUMS, ee cBOMCTBa

272- | [lpaktuyeckoe 3anstue | [loHATHE MOrapu()MUIECKOTO YPaBHEHHS.

273 | NeT72: Onepanus noTeHIUpOBaHUsl. TpU OCHOBHBIX
«Pemenne METO/1a pelieHus JorapuMUIECKIX YpaBHECHUI:
JorapupMHUUECKUX (byHKIMOHATBHO-TpapUUECKHii, METOA
YpaBHEHHIA U MOTEHIIMPOBAHNSI, METO]I BBE/ICHUSI HOBOM
HEPaBEHCTBY nepeMeHHoi. Jlorapugmuueckie HepaBeHCTBaA.

274- | Ilpaktuyeckoe 3anstue | [ToHaTue nmorapupMu4ecKoro ypaBHEHHs.

275 | Ne73: Onepanus noTeHIUpoBaHusl. Tpu OCHOBHBIX

«Pemenne
JorapuPMUIECcKux
YpaBHEHUH U
HEPABEHCTBY

METO/a PeUIeHUs Jorapu(PMUIECKIX ypaBHEHUH:
(byHKIMOHAIbHO-TpadUYeCcKuil, METO/
MOTEHLIUPOBAHMSI, METOJI BBEJICHUSI HOBOM
nepeMeHHoi. Jlorapugmuyueckie HepaBeHCTBA.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07,
[IKS.1
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276-

HpaKTI/I‘-IeCKOC 3aHATUC

[TonsTHe norapu(pMUIECKOr0 YpaBHEHHS.

277 | No74: Orneparus moTeHIMpoBaHus. Tpru OCHOBHBIX

«Pemenne METO/Ia PEIICHHSI TOTapU(PMUICCKUX YPABHEHUI:

Jorapu(PMUIECKuX (GYHKIIMOHATBLHO-TPAaQUUECKHUM, METO/

YpaBHEHUH U IIOTEHIUPOBAHMS, METOJI BBEICHUSI HOBOU

HEPaBEHCTBY nepeMeHHoi. Jlorapugmuyeckie HepaBeHCTBaA.
278- | IIpaktuyeckoe 3anstue | [loHaTue morapupMu4ecKoro ypaBHEHHS.
279 | Ne75: Ornepartust moTeHIMpPoBaHus. Tpru OCHOBHBIX

«Pemenne METO/Ia PEIICHHSI TOTapU(PMUIESCKUX YPABHEHHI:

JorapupMUUECKuX (byHKLINOHATBHO-TpapUUECKHii, METOA

YPaBHEHUU U IIOTEHUMPOBAHMS, METOJI BBEICHUsI HOBOU

HEPaBEHCTBY nepeMeHHoi. Jlorapugmuyeckie HepaBeHCTBaA.
280- | Cucremsl ANTOpUTM pEeILIEHUsI CUCTEMbI ypaBHEHUI.
281 | norapupMHuUECKHX PaBHOCMIIBHOCTH JTIOrapu(pMUUECKHX ypaBHEHUI

YpaBHEHUH Y HEPABECHCTB.
282- | Jlorapudwmsl B ipupone | [Ipumenenne norapudma. Jlorapupmudeckas
283 | u TexHHKE cnupais B npupoje. Ee matemaruueckue

CBOMCTBA.
284- | Jlorapudmsl B npupojie | [Ipumenenue norapudma. Jlorapupmudeckas
285 | m TexHHKe cnupains B npupoje. Ee matemarnueckue
CBOMCTBA.

286- | [Ipaktuueckoe 3anstue | Jlorapudmuueckas GpyHkus. Permenne
287 | Ne76: NPOCTEUIINX JIOTapU(PMUUECKUX YPAaBHEHHH.

«Pemenue 3a1a4.

Jlorapugmsl.

Jlorapupmuueckas

GYHKITIS
288- | KonrposbHas paboTa
289 | Ne9

Paszpen 12. MHuoxkecTBa. JjIeMeHThbl TeOpUH rpagos

290- | MHoxecTBa ITonstie muoxectBa. IlogMHOXKECTBO. OK-01, OK-
291 Ornepanuy ¢ MHOXKECTBAMH. 02, OK-03,
292- | Onepauuu ¢ Onepaunu ¢ MHOXKecTBamMH. Pelenne OK-04, OK-
293 | MHOXecTBaMH MPUKJIAJIHBIX 3a]1a4. 05, OK-07,
294- | I'padsr [Tonstue rpada. Cs3HbIN Tpad, 1epeBo, UK [IKS5.1
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295 rpa¢ Ha IIOCKOCTH.

296- | I'padmr [Tonsitue rpada. Cea3ublii rpad, AepeBoO, UK

297 rpad Ha TUIOCKOCTH.

298- | IIpaktuyeckoe 3ansatue | Onepanuu ¢ MHOKecTBaMu. Onrcanue

299 | Ne77: peabHBIX CUTYAIMH C TTOMOIIBI0 MHOXKECTB.
«Pemnienue 3anay. [TpumeHnenue rpadoB K peLICHUIO 3ajay.
MmuoxectBa, ['padsr n
UX IPUMEHEHUE)

300- | KonrponbHas paboTa

301 | NelO

Paspnen 13. DineMeHTbl KOMOMHATOPHKH, CTATUCTUKYU U TEOPHUM BEPOSATHOCTE

302- | OcHOBHBIC TIOHATHUS [lepectaHOBKH, pa3MelLIEHUs, COUETAHHUS.

303 | KOMOMHATOPUKH

304- | OcHOBHBIC TIOHATHUS [TepecTanoBKH, pa3MeIIeHUs, COUCTAHUS.

305 | KOMOMHATOPUKH

306- | CoObrTHe, BepoaTHOCTh | COBMECTHBIC M1 HECOBMECTHBIC COOBITHSI.

307 | coObitusa. Cnoxxenue 1 | Teopembl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
YMHOKEHHE VYcioBHast BEpOATHOCTh. 3aBUCUMBIE U
BEPOSTHOCTEH He3aBUCHMBIe coObITUsA. Teopemsl 0

BEPOSITHOCTH MTPOU3BEICHUSI COOBITHIA.

308- | CoOsbITHe, BeposTHOCTE | COBMECTHBIE U HECOBMECTHBIE COOBITHS.

309 | coObitust. Cioskenue u | TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA. OK-01. OK-
YMHOKEHHE VYcnoBHas BEpOATHOCTb. 3aBUCUMBIE U 02 Hf( 51
BEPOSITHOCTEN He3aBHCHUMbIe coObITHS. TeopeMbl 0 T

BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA.

310- | [Ipaktuyeckoe 3ansiTie | OTHOCUTEIBHAS YaCTOTA COOBITHSI, CBOWCTBO €€

311 | Ne78: ycTonuuBocTU. CTaTUCTUUECKOE ONIPEEIEHNE
«BeposTHOCTH B BeposTHOCTH. OIIEHKA BEPOSITHOCTH COOBITHSI.
npodeccnoHaTbHBIX
3aJjauax»

312- | uckperHas ciydaitHast | Bugsl cimydaitapix BenmmunH. OnpeencHne

313 | BenMuuHa, 3aKOH €€ JUCKPETHOM CITy4aifHOI BeTMYMHBI. 3aKOH

pacnpeieneHust

pacrpeieneHns: AUCKPETHOUN CIIydyalHOU
BeJIMUMHBL. E€ yncIIoBbIE XapaKTEPUCTUKHU
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314-

JluckperHas ciay4anHas

Bunbl cnyvaitneix BennuuH. OnpeneneHue

315 | BenuuMHA, 3aKOH €€ JIUCKPETHOM CITy4ailHON BEJIMYUHBI. 3aKOH
pacnpeneneHus pacrpeeneHus: AUCKPETHOMN CIly4yaHOU
BenMuKMHbL. Ee 4nCIioBbIe XapaKTePUCTUKU
316- | 3agaum Bapuanuonnsiii psia. [Tonuron yactoT u
317 | MaTeMaTHYeCKOit rucrorpamMmma. CTaTUCTUYECKHE XapaKTEePUCTHKH
CTaTUCTHKH psiia HaOMI01aeMbIX TaHHBIX.

318- | BeposTHOCTH B [TepBuunas 06pabOTKa CTATUCTUICCKUX JTAHHBIX.
319 | mpodeccuoHamTbHBIX ['padmueckoe ux npeacrapneHue. Haxoxaenne
3aauax CPEIHHX XapaKTePUCTUK, HAOJIF0JaeMbIX

JTAHHBIX.

320- | [Ipaktuyeckoe 3anstue | [lepBuynas 00pabOTKa CTATUCTHYECKUX JAHHBIX.
321 | Ne79: ['padmyeckoe ux npeacrapnenue. Haxoxnenue
«BeposTHOCTh B CPEIHHX XapaKTEPHCTUK, HAOIIOIaeMbIX

poheCCHOHATIBHBIX JTAHHBIX.
3aagax»
322- | Ilpaktuueckoe 3aHsATHE | DiaeMeHTh komOuHaTopuku. CoObITHE,
323 | Ne80: BEPOSTHOCTH COOBITHsA. CIIOKEHUE U YMHOKEHHE
«Pentenne 3amay. BEPOSITHOCTEH.
DNeMEeHThI
KOMOUHATOPUKH,
CTaTUCTHKH U TEOPHU
BEPOATHOCTEN»
324- | KonrponbHas padora
325 | Nell
Pa3nes 14. YpaBHeHusi 1 HepaBeHCTBA
326- | PaBHOCUITBHOCTB PaBHOCHIIBHOCTD ypaBHEHHMI U HEPABEHCTB.
327 | ypaBHEeHHII U Omnpenenenusi. OCHOBHBIE TEOPEMBI

HepaBeHCTB. O0mHe
MCTOABI pCHICHUSA

PaBHOCHJIBHBIX MTEPEX0JaX B YPaBHEHUSIX U
HepaBeHcTBax. OOIIMe METOIBI PEIICHUS
YpaBHEHHUI: TIEPEXO0/1 OT PaBEHCTBA (PYHKIIHH K
PaBEHCTBY apTyMEHTOB ISl MOHOTOHHBIX
(GYHKIMH, METOT Pa3JI0KEHHSI HA MHOKUTEIH,
METO/I BBEJECHUS HOBOI NIEPEMEHHOM,
(GYHKIMOHATBHO-TpaQUUECKHI METOS.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, I1IK.5.1

o1




328-

PaBHOCHMIBHOCTD

PaBHOCHIIBHOCTD ypaBHEHUH U HEPABEHCTB.

329 | ypaBHEHHI H Onpenenennsi. OCHOBHBIE TEOPEMBI
HepaBeHCTB. O0mHe PaBHOCHJIBHBIX IEPEX0/IaX B YPABHEHUSIX U
METO/IbI peIIeHUs HepaBeHCTBax. O0IMe METO bl PELICHUS

YpaBHEHHIA: IEPEX0 OT paBeHCTBA (PYHKIUI K
PaBEHCTBY apryMEHTOB JJI1 MOHOTOHHBIX
(byHKUINH, METOJT pa3iIOkKEHHUS HA MHOXKUTEIH,
METO/I BBEJCHUS HOBOI NIEPEMEHHOM,
(YHKIMOHATBHO-TpaQUUECKHI METO/.

330- | I'paduueckuii meTon OO61re MeTOIbI pellIeHUs] HEPABEHCTB: MePeX0/l
331 | pemieHus ypaBHEHHIA, OT CpaBHEHU 3HaUYCHUI QYHKINUN K CPaBHEHHIO
HEPaBEHCTB 3HAYEHUH apryMEHTOB JUIi MOHOTOHHBIX
(GyHKIWH, METOJI HHTEPBAJIOB, (YHKIIMOHAIHHO-

rpadpuueckuii meroll. I'paduueckuit meron
pelieHns ypaBHEHUH U HEPABEHCTB.

332- | I'paduueckuii MeTon OO61re MeTOIbI pellIeHUs] HEPABEHCTB: MePEX0/]
333 | pemieHus ypaBHEHHIA, OT CpaBHEHHsI 3HAYCHUN (PYHKIUH K CPaBHEHHIO
HEpaBEHCTB 3HAYEeHUH apryMEHTOB JUI1 MOHOTOHHBIX
(GyHKIMI, METO/1 MHTEPBAJIOB, (PYHKIIMOHAIBHO-

rpaduueckuit meroll. I'paduueckuit meron
pelnieHns ypaBHEHUI U HEPABEHCTB.

334- | VpaBHeHUs U Onpenenenne Moays. PackpbiTie MOTys 11O

335 | HepaBeHCTBa ¢ omnpenenenuto. [Ipocreiimme ypaBHEeHUS U
MOJTyJIeM HEepaBeHCTBa ¢ MoayieM. [Ipumenenue

PaBHOCHIIBHBIX TIEPEXOJIOB B OIPEIEICHHBIX
TUIIAX YPABHEHUI U HEPABEHCTB C MOAYJIEM.

336- | [Ipaktuyeckoe 3ansatue | OnpeneneHue Moayis. PackpbiTie MOIys IO

337 | Ne81: omnpenenenuto. [Ipocreiimme ypaBHEHUS 1
«YpaBHEHUS U HEepaBeHCTBa ¢ MoayieM. [Ipumenenue
HEpaBEHCTBA C PaBHOCHIILHBIX TTEPEXOJIOB B ONIPEIEICHHBIX
MOJTyJIEM» TUIAX YPAaBHEHUH M HEPABEHCTB C MOIYJIEM.

338- | [Ipaktuyeckoe 3ansTHe | PernreHne TeKCTOBBIX 33124 MPOQPECCHOHATHHOTO

339 | Ne82: COJIepKAHUS.

«CocraBJiieHe u
penieHue

52




npodeccuoHaATBEHBIX
3aj1a4 C MOMOIIIBIO
YpaBHEHUN»

340

YpaBHeHus u
HEpaBEHCTBA C
MOJ1yJIeM

Omnpenenenne monyis. PackpeiTue Moyins mo
onpeneneHuro. [Ipocreimme ypaBHeHus 1
HepaBeHCTBa ¢ MoayJieM. [Ipumenenue
PaBHOCHUJIBHBIX IMEPCXO0B B OIMPCACIICHHBIX
TUTAX YPaBHEHUN U HEPABEHCTB C MOJYJIEM.

IIpomexyTouHas aTrecTanus (3K3amMeH)

JI — nexuusa
Yp — ypok

[13 — mpakTUueckoe 3aHsATHE

CP — camocrosiTensHast paboTa
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YcnoBus peanusanuu MporpaMMbl Y4eOHOM TUCITUTUITHHBL
Peanu3anust nporpaMmel peaMera TpedyeT HaIu4Yusl y4eOHOTO KaOMHeTa MaTeMaTHKHY.

OO6opynoBanue y4deOHoro kadomuera: s peanusanuy IporpaMMbl Y9eOHOUW HCITUTUTHMHBI
PelyCMOTPEH y4eOHbI KaOMHET MaTeMaTUYeCKUX TUCIUILINH, OCHAICHHBIN 000pyI0BaHUEM: T0CKOI
yueOHOI, paboYNM MECTOM TPEIOAaBaTeNs, CTOJIAMH, CTYJIbSIMH (IO YUCITy 00ydJaromuxcs), mrapamu
JUTSL XpaHEHUS pa3JaTOYHOro AUJAKTUYECKOro MaTepuana U Jp.; TEXHUYECKUMH CpeICTBaMU 00y4YeHUs
(KOMIIBIOTEPOM, CPENCTBAMU ayIU0-BU3yaIU3alluU, MYJIbTUMEIUNHBIM IPOEKTOPOM).

OO6opynoBaHne y4yeOHOro KaOuMHeTa M padoUMX MeCT KaOMHeTa:

[I9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Tb/DVD-RW/ GeForce GTS 450
1024Mb/monutop ViewSonic VA2232 Series 22" LCD (1 kommt.);
- JloxanbHas cetb moj ynpasiaeaunem OC Windows 10.
Hocryn k:
- DIICKTPOHHOU OMOIMOTEKE;
- yueOHO-TIpOorpaMMHasi JOKYMEHTAITHSI.

Marepuansr YMK:

B cocrtaB yueOHO-MeTOIMYECKOTO OOECHeUeHUs MpPOrpamMmbl 00Ie00pa3oBaTeNbHON yueOHON
JTUCITUTUINHBI «MaTeMaTuKay BXOISAT:
- HarsAHbIE TOCOOMS (KOMIUIEKTHI y4eOHbIX TaOJHIl, CTEHIOB, CXEM, IIJIaKaTOB, IMOPTPETOB
BBIJIAIOIINXCS YICHBIX MAaTEMaTHUKOB U JIp.);
- JIUJAKTUYeCKUe MaTepuanbl (3aJaHus Ui KOHTPOJBHBIX palbOT, IS pa3HBIX BHUJIOB OLIEHOYHBIX
CPEICTB, K3aMEHa U JIp.);
- TEXHMYECKHE cpeAcTBa OOyueHUs (MEepCOHATbHBIA KOMIBIOTEP C JIMIEH3HMOHHBIM IPOrPaMMHBIM
obecrnieueHreM; MYJIbTUMEINIHBIA TPOEKTOP; MHTEPAKTUBHASI IOCKA, BBIXO]] B JIOKATHHYIO CETh);
- KOHTPOJIHHO-OIIEHOYHBIE CPE/ICTBA;
-METOIMYECKHE PEKOMEHIAITNH JIJIsl 00 y4JaroNIMXCs 110 HAPABJICHHUSIM 00pa30BaTEIIbHOMN IS TeITbHOCTH;
- nudpossie 00pa3zoBaTEeNbHbBIE PECYPCHI;
- MHCTPYKIIUHU TI0 OXpaHe TPy/ia U TEXHUKE OC30ITaCHOCTH.

TexHuveckue cpeacTBa 00y4eHHUsI:

II9BM:

- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/monutop ViewSonic VA2232 Series 22" LCD (1 komri.)
- TexHuueckue ycJIOBHS peaju3alui NPOrpaMMbl:
- - KOMMYHHMKAIHOHHbIE CpeICTBAa: DJIEKTPOHHAs Mmodra Materova.nata@yandex.ru, BHAEOCBSI3b
Sunexc tenemocrt, Discord, cormansubie rpymms Viber, WhatsApp, VK;

- - obOpasoBarteabHble miIaTdopmbl: IOpaiit [Pexxum moctyna https://urait.ru], Book [Pexum
noctyma https://www.book.ru/]
- - cucrema ynpasiienusi ooyuenuem: Moodle [Pexxum moctyna https://sdo.nkit89.ru/my/]



https://urait.ru/
https://urait.ru/
https://urait.ru/

HNudopmannonHoe odecnevyenmne
Ilepeuensr  peKOMeHAYeMBIX  Y4eOHBIX, JJIEKTPOHHBIX  00pPa30BaTEJbHBIX U
HH(OPMAINUMOHHBIX PecypcoB
HNHTepHET-pecypcoB, J0NMOJHUTETbHOI JUTEPATYPHI
OcHoBHbIE NeYaTHbIe H31aHUSA

1. Maremaruka: yueOHuk/ bammakos M.U.- 2-e w3a., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUe)

2. Maremaruka: anreOpa U Hadajaa MaTeMaTHYECKOrO aHaJM3a, reoMeTpus. Anredpa u
Havayia MaTeMaTudeckoro ananuza. 10-11 kmacc. Anmumos II.A., Konsirun FO.M., TkaueBa M.B.
u npyrue. - M: [Ipocsemenue, 2022.

3. Maremaruka: anredpa U Hayalla MaTeMaTHYECKOIo aHajiu3a, reomeTpus. ['eomerpus.
10-11 kmacc. Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u apyrue. - M: Ilpocsemienue,
2022.

4. Maremarnka: anreOpa U Ha4ajla MATEMaTHYECKOTO aHaIKM3a, reoMeTpus. Anredpa u
Hayaja MaTeMaThuyeckoro ananmusa (B 2 yactsax). 10 kmacc. Yacts 1 Mopakosuu A.I'., CemeHoB
I1.B.; Yacts 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

5. Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHAJIM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTUYecKoro ananusa (B 2 yactsax). 11 kmacc. Yacts 1 Mopakosuu A.I'., CemeHoB
I1.B.; Yacte 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

6. Maremaruka: anredpa ¥ Havyajga MaTEeMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa u
Hayaja Marematuuyeckoro anammsa. 10 knacc. Huxonbckuit C.M., Iloranos M.K., PemerHukoB
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOrO aHaln3a, reoMeTpus. Anredpa u
Hadayia MaremMarudeckoro ananm3a. 11 knacc. Hukonbckuii C.M., Ilotamos M K., PemernukoB
H.H. u npyrue. - M: [Ipocemenue, 2021.

8. Maremaruka: anrebpa W Hadajla MaTEeMaTHYeCKOTO aHAM3a, TEeOMETPHSL.
I'eometpus.10-11 xmace. IToropeno A.B. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanmmu3a, reomeTpus. ['eomerpusi.10-11 knace. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOTO aHAINU3a, reoMeTpus. [ 'eomeTpusi.
10 kmace. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: [IpocBemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. ['eomerpusi.
11 kmacc. Anexcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocemenue, 2021.

JIeKTPOHHbIE U3IAHUS
1. Bcepoccuiickue mnTepHeT-onmumnuanel. - URL: https://online-olympiad.ru / (nata
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.
2. Enunas xomtekiusi mudpoBbix obpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamenus: 08.07.2022). - TekcT: 37eKTPOHHBIH.
3. Nudopmannonnas cucrema «EnnHOE OKHO JI0CTyTa K 00pa30BaTeIbHBIM pecypcamy».
- URL: http://window.edu.ru / (nara obpamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.
4. Hayunast snexktponnas Oubnmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.
5. OTkpeIThIii  KOUTeK. Marematuka. - URL: https://mathematics.ru / (mara
obparmienus: 08.06.2022). - TekcT: 3JCKTPOHHBIH.
6. [MoBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara
obpamienus: 12.07.2022). - TekcT: 37EKTPOHHBIH.
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- URL:

7. CnpaBoyHUK o MaTeMaTuKe JUISL IIKOJIbHUKOB.
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2022). - Texkcr:
JJIEKTPOHHBIN.

8. Cpenusisi MaTemaTryeckass uaTepHeT mkona. - URL: http://www.bymath.net / (gara
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.

9. denepanbubiii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru /

(mata oopamienus: 02.07.2022). - TekcT: 37K TPOHHBIH.
denepanbHbIi HEeHTP HHPOPMaIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
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y4eOHON TUCITUTIITUHBI.

KoHTpOJIb ¥ OLleHKa Pe3yJIbTATOB 0CBOEHHSI Y4eOHOH U CHUIIMHBI

KoHTpoI1b U O1IEHKa pe3ynbTaTOB OCBOEHUS yUEOHON AMCLUIIIIMHBI IPOBOAUTCS B paMKaxX TEKYIIEH U IPOMEXYTOUHOM aTTeCTallUH.
Texyias aTrecranus IpOBOAUTCSA HA yUYEOHBIX 3aHATHIX B COOTBETCTBUU C TEMATHUYECKHUM ILJIAHOM U TEXHOJIOTMUYECKUMHU KapTaMH 3aHSATHIA.
HpOMe)KYTO‘IHaSI arrecranuss IMPOBOAUTCA C MLCJIbIO KOHTPOJA OCBOCHUA O6y‘IaIOH_II/IMI/ICSI 3allJITAHUPOBAHHBIX PE3YJILTATOB OCBOCHUA

ITopsnok npoBeeHNs TEKYIEH U IPOMEKYTOUYHOM aTTECTAlUU ONPEIEISAETCS OLICHOUYHBIMU CPEICTBAMM.

Oomasi/npodeccuoHanbHast
KOMIeTEeHIHsA

Pasznen/Tema

Tun oeHOYHbIX MEPONPUATHUS

OK 01 Beibuparp crocoOsbr
peLIcHHs 3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
IPUMCHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

P1 Temalll, 1.2,1.311-0/c,1.4,1.5,1.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5 IT-o/c, 3.6

P 5, Temur 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 IT-o/c, 5.8, 5.9, 5.10,
5.11

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7 Temsn 7.1, 7.2, 7.3, 7.4,75, 7.6, 7.7 IT-o/c, 7.8, 7.9, 7.10
Il-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3 IT-0/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

TectupoBanue

VYcrHblit onpoc

MaremaTnyecKuid TUKTaHT

NunuBuayanbHast caMmocTosTenbHas paboTa
[IpencraBinenue pe3yabTaTOB MPAKTHUECKUX
pador

3aiuTa TBOPUYECKUX padoT

KonTponbHas pabora

S7




OK 02 Hcnonb3oBath
COBpPEMCHHEBIE cpencTBa
MIOWCKa, aHanm3a u
UHTEPIIpETau
uHpopManuy, u
UH(pOpMaIOHHBIE
TEXHOJIOTUU JJISl BBITOJIHCHHS
3a1a4  TpodeccCHOHANBHON
JeSITeTbHOCTH

P1 Temall, 1.2,1.311-0/c,1.4,1.5,1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temnr 7.1,7.2,7.3, 7.4, 7.5 I1-0/c, 7.6

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temr 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTodTenbHas paborta
[IpencraBinenne pe3yiabTaTOB IPAKTHUECKUX
pabort

3ammrTa TBOpUECKuX padot

KonTponbnas pabora

OK 03 [IInanupoBatb U
peann30BhIBaTh COOCTBEHHOE

npodeccroHatbHOE u
JINYHOCTHOC Pa3sBUTHUC,
IpeANPUHIMATETBCKYIO
JACATCIIbHOCTD B
npodeccuoHaabHOM  cdepe,
UCIIONIb30BaTh ~ 3HAHHS  TI0
(MHAHCOBOW T'PaMOTHOCTH B
Pa3INIHBIX KN3HCHHBIX
CHUTYaIUSIX

P1, Temall, 1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Tems 7.1,7.2,7.3, 7.4, 7.5 I1-o0/c, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-0/c, 12.6

TectupoBanue

VYeTHBII onpoc

MaremaTu4ecKuid TUKTaHT

NunuBuayanpHas caMoCTosITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB MPaKTUYECKHUX
pabort

3amuTa TBOPUYECKHUX padoT

KonTponbnas pabora
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OK 04 D¢ dexTuBHO
B3aUMO/ICHICTBOBATh "
pabotatb B KOJUIEKTUBE U
KOMaH/Ie

P1 Temall, 1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temum 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
II-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4, 7.5II-0/c, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTodTenbHas paborta
[IpencraBinenne pe3yiabTaTOB IPAKTHUECKUX
pabort

3ammrTa TBOpUECKuX padot

KonTponbnas pabora

OK 05 OcymiecTBIATh
YCTHYIO W MHUCHMEHHYIO
KOMMYHHKAIHFO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit  ®@epepannn ¢
y4eToM 0COOEHHOCTEH
COIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

P1 Temalll, 1.2,1.311-0/c,1.4,1.5,1.6

P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn1 7.1,7.2,7.3,7.4, 75 II-0/Cc, 7.6

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temsr9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YceTHBIT onpoc

MaremaTudeckuii JUKTAHT

WnauBuayanbHas caMoOCTOsATENbHAS paboTa
[IpencraBnenue pe3yabTaToB INPaKTUYECKHUX
pabor

3aiuTa TBOPUYECKUX padoT

KonTtponbHas padota
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OK 06 IMposiBnsaite | P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, 1.6 TectupoBanue

TPaKIaHCKO- P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, | YcTHbIi1 onpoc

naTpuoTHYecKyo nosuuuio, |4.11 MaremaTuyecKuid TUKTaHT
JIEMOHCTPHUPOBATH P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c, | NunuBuayanpHas caMOCTOsTEIbHAs paboTa
OCO3HAaHHOE TMoBejeHue Ha | 5.11 [IpencraBinenne pe3yiabTaTOB IPAKTHUECKUX
OCHOBE tpaguimonHelx | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10 | paGot

00I1IeUeI0BEUECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amuTa TBOPYECKHUX padoT

nenHocreii, B TomM umciae ¢ | P7, Temnr 7.1,7.2,7.3, 7.4, 7.5 I1-o/c, 7.6 3amuTa HHAUBUAYATbHBIX TPOCKTOB
y4eTOM rapmonmzanuu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 T1-o/c, 12.6 KonTponpHas padora

MEKHAIIMOHAIbHBIX u

MEXPEITUTHO3HBIX

OTHOILIEHUH, MIPUMEHSTh

CTaHIaPTHI

AHTUKOPPYIMIHUOHHOTO

ITOBEICHUS

OK 07 CopgeticrBoBare |P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4,1.5,1.6 TectupoBanue

coxpaHeHMI0O  okpyxatomeir | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o0/c, 2.6 YcTHBIN onpoc

Cpeibl, pecypcocOepeKeHHIO,

MPUMEHSATH 3HAHUS 00
W3MEHCHUU KJIMMaTa,
MPUHIUIIBI OepeKIIMBOTO
MPOU3BOJACTBA, APHEKTUBHO
JIeMCTBOBATH B

qpeBBBI‘IafIHI)IX CUTyalusIx

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn1 7.1,7.2,7.3,7.4, 75 II-0/Cc, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-0/c, 12.6

Marematudeckuii JUKTAHT

WnauBuayanbHas caMoOCTOsATENbHAS paboTa
[IpencraBinenure pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUYECKUX paboT

3amyTa MHAMBUAYAIBHBIX TIPOEKTOB
KonTponbnas pabora
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[IK 1.2. BeINOAHATD pacyeTsl
u KOHCTPYHPOBaHNE
CTPOUTENBHBIX KOHCTPYKLIUH

P1, Tema 1.3
P2, Tema 2.5
P 3, Tema 3.3
P7Temsr 7.7, 7.10

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTodTenbHas paborta
[IpencraBnenue pe3yabTaToB MPaKTUYECKUX
pabort

3amuTa TBOPYECKHUX padoT

3aimuTa UHIMBUYyaIbHBIX TPOEKTOB
KonTtponsHas pabora

[IK 5.1. CocraBnenue
CBOJHBIX cCrHelu(UKANUN H
TabJIMIl ~ TOTPEOHOCTH B
CTPOMTENBHBIX u
BCIIOMOTaTeIbHBIX

Marepuaiax u 000pyJI0BaHUH

P4, Tema 4.7

P 6, Tema 6.10

P 8, Tema 8.5

P 11, Tema 11.6

P12, Tema 12.2

P 13, Temsr 13.3, 13.6
P 14, Tema 14.5

TectupoBanue

VYerHbll onpoc

MaremaTnyecKuii TUKTaHT

NunuBuayanbHast caMmocTosTenbHas paboTa
[IpencraBinenue pe3yabTaTOB MPAKTHUECKUX
pador

3aiuTa TBOPUYECKUX paboT

3amuTa UHINBUYyaJIbHBIX IIPOEKTOB
KonTponbnas pabora
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