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1.OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOI'O YUEBHOT'O ITPEJMETA

OVIIL. 04. MATEMATHKA

1.1. MecTo 00meoopa3oBaTesibHOT0 yueOHoro npeamera B crpykrype OIIOII cpennero npogeccnoHaabHOro 00pa3oBaHusi

O061meo0pa3oBaTeNIbHBIN YICOHBIN MpeIMeT MaTeMaTHKa MPEJIMETHON 00JIACTH MaTeMaThka U MH)OPMATHKA BXOAWT B COCTaB 00S3aTEIHHBIX
yueOHbIX mpenMeToB obmeodOpazoBarensHoro nukiaa OIIOIT CIIO B coorBerctBuum ¢ ®I'OC mo crnenuanbHOCTH CETEBOM aAMHHHCTPATOP.
Peanusyercs B Teuenue 1 roga o0ydeHus: ¢ MAaKCUMaIbHBIM KoJIm4ecTBOM 4acoB — 301.

PGSYJ'IBTaTBI OCBOCHHA 06Hl606p330BaTeJ'IBHOFO yqe6Hor0 npeamMeTa H€O6XOI[I/IMBI Ipu HU3Yy4YCHUU BCEX O6H.I€O6p830BaTeHBHBIX y‘le6HHX
npeaAMETOB U AU CHUIIIINH HpO(beCCI/IOHaHBHOFO OUKIJIA.

1.2. Heau u ni1aHMpyeMble pe3yJIbTaThl 0CBOCHHs 00111e00pa30BaTebHOr0 y4e0HOro npeamera «MaremaTuka»

1.2.1.  Uenp uzyuenus OVII «Coxaepxanue mporpammbl o011eo0pa3oBaTenbHOro yueOHoro npeamera «MaTeMaTukay HarpaBieHO Ha JOCTHKEHUE
pe3ynbTaToB ee n3yudeHus B coorsercTBuu ¢ TpedoBanusiMu @I'OC COO c yuetom npodeccuonansHoit HampasieHHoctd @PI'OC CII10.»

1.2.2. Tlnanupyembie pesyabtarbl ocBoenuss OVII B coorBercTBun ¢ ®rOC COO

JInuHOCTHBIE pe3y/IbTaThl:

Kon OcHoBHbIE JInyHOCTHBIE PE3YNILTATHI
rpymisl JIP HaIPaBJICHUS

BOCIIMTATEIbHOM
JCATCIIBHOCTH

JIP.4 JInynoctHbIE JIP.4.5 pa3BuTHE KOMIETEHIMH COTPYAHMYECTBA CO CBEPCTHMKAMH, JE€TbMU MIIAQJUIETO BO3pACTa,
pe3yibTaThl B cdepe | B3pocabIMH B 00pa3oBaTeIbHOM, OOIECTBEHHO IIOJE3HOH, y4eOHO-MCCIIeIOBATEIbCKONW, MPOCKTHONH U

OTHOIIECHUN JIPYTUX BUAAX ACSITEIbHOCTH.

00yJaronmxcst C




OKPYXaIOIIUMHU

TPyAy, B chepe
COLMAILHO-
SKOHOMMYECKUX
OTHOIIIEHUU

JTOAbMU

JIP.5 JInuHocTHBIE JIP.5.1 MupoBO33peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAUUMOCTH HAyKH,
pe3yabTaTthl B cdepe | TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY TBOPUYECTBY, BJaJC€HHE JOCTOBEpHOW HMH(pOpMAIHMEld O NepeIoBBIX
OTHOILICHUN JOCTHKCHUSX U OTKPBITHSX MHUPOBOM M OTEUECTBECHHON HAyKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUAX
o0yyaroumxcs K | 00 yCTpOHCTBE MHpa U 00IIeCTBA.
OKpYXarolleMy MHUpY,
JKUBOU HPUpPOJE,
XYJ0’)KECTBEHHOU
KyJbType

JIP.6 JInunocTHBIE JIP.6.1 OTBETCTBEHHOE OTHOIICHHWE K CO3JaHMI0 CEMbM Ha OCHOBE OCO3HAHHOTO NPHUHATUS LEHHOCTEH
pe3yabTaTtel B cdepe | ceMeHHOM KU3HH;
OTHOILEHUN JIP.6.2 monouTenbHbII 00pa3 ceMbH, POAUTENLCTBA (OTLIOBCTBA W MATEPUHCTBA), MHTEPUOPHU3ALMS
o0yyaroImuxcs K | TPaAMLIMOHHBIX CEMEUHBIX IEHHOCTEH.
CEMbE U POAUTEISM, B
TOM qucie
MOJITOTOBKA K
CEMENHOM KU3HU

JIP.7 JInynoctHbIE JIP.7.5 TOTOBHOCTB K CaMOOOCTY>KUBAHHIO, BKIIFOYast 00yueHHe U BBITOJHEHHE JOMAIIHUX 00s3aHHOCTEH.
pe3ynbTathl B cdepe
OTHOIIECHHUS
0o0yyJaronmxcs K

MeTanpeameTrHblie pe3yabTaThl

Kon rpynnsr MIIP I'pynmioBeie

pE3yNIbTATHI

MCTAIIPEAMCTHBIC

MCTaHpCI[MeTHBIe PE3YJIbTAaThI




MIIP 1.

PerynsituBHbIE
YHUBEpCaIbHBIC
y4eOHbIC ACHCTBUS

MIIP.1.1 caMOCTOSITENBHO OMpPEAENATh LIETH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, [0 KOTOPHIM MOXKHO
ONPEIETUTh, YTO 1eJIb TOCTUTHYTA;

MIIP.1.3 craButh W GOpMYIMPOBATh COOCTBEHHBIC 3aJladyd B OOpPA30BATEIBHOM JCATEIBHOCTH U
JKU3HEHHBIX CUTYyaIUsX;

MIIP.1.4 onienuBaTh pecypchbl, B TOM YKCJE BpeMs U JApyrue HeMaTepHuaabHble pecypCchl, HEOOXOAUMbIE
JUISL IOCTUYKEHUS MTOCTaBJICHHOM 11eJ1H;

MIIP.1.5 BbIOMpaTh MyTh JOCTIXKEHUS LIEJIH, IUIAHMPOBATh pEIIEHHWE TIIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepUAIbHBIE U HEMaTEepUAIbHBIC 3aTPATHI;
MIIP.1.6 opranuzoBbiBaTh 3¢ (HEKTUBHBIA TOUCK PECypCOB,
IIOCTaBJICHHOM IICIIH;

MIIP.1.7 conocTaBnsTh MOMYyUYEHHBIH PE3yNIbTaT AEATEILHOCTH C IOCTABICHHOHN 3apaHee LENbIo.

HEOOXOIMMBIX JUIS JOCTHIKEHUS

MIIP 2.
YHuBepcanbHbIC
KOMMYHUKATHBHbIE
JEACTBUSA

ITo3HaBaTenbHBIE
YHUBEpCAIbHBIC
y4eOHbIE JeHCTBUS

MIIP.2.1 uckaTe U HaxoAUTh OOOOILIEHHBIE CIOCOOBI pEIEHUs 3ajad, B TOM 4YHCIE, OCYLIECTBIAThH
pa3BepHYTHI MHPOPMAITMOHHBIN ITOMCK U CTABUTh HAa €T0 OCHOBE HOBBIC (yueOHBIC U TIO3HABATEIILHBIC)
3a]a4H;

MIIP.2.2 kpUTHYECKH OIICHUBATh U HMHTEPIIPETUPOBATH MH(POPMAIUIO C Pa3HBIX TO3ULIUH, paCIIO3HABATh
U QUKCUPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX HICTOUHUKAX;

MIIP.2.3 wucnonws30BaTh pa3audyHbIe MOJEIBHO-CXEMATHUYECKUE CpEJCTBAa IS  TPEACTABICHUS
CYLIECTBEHHBIX CBSI3€il M OTHOILIEHMH, a TaKKe MPOTUBOPEUUH, BBIIBICHHBIX B HMH(OPMAIMOHHBIX
HMCTOYHHKAX;

MIIP.2.4 HaxoguThb W NPHUBOJUTH KPUTHUYECKHE ApryMEHTbl B OTHOLIEHUU JEHCTBUH U CY)KIECHUHN
JIPYroro; CIOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUYaHHUSIM B OTHOIIEHHH COOCTBEHHOI'O
CYXJIEHUSI, pacCMaTpUBaTh X KaK Pecypc COOCTBEHHOT'O pa3BUTHS;

MIIP.2.5 BbIXOAWTH 3a paMK{ Y4YeOHON IUCLMIIMHBI M OCYIIECTBISAThH LIEJIEHANPABICHHBIA IOMCK
BO3MOYKHOCTEH ISl IUPOKOTO MEePEeHoca CPECTB U CIIOCOOOB eHCTBUS;

MIIP.2.6 BbICTpanBaTh MHAWBHUIyaJbHYI0 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAasl OTPaAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

MIIP 3.
YHuBepcaibHbIe
peryJisiTUBHbIEC

JNENUCTBUSA

KoMMyHHKaTHBHBIE
YHUBEPCAJIbHBIE
y4eOHbIE JCHCTBUS

MIIP.3.1 ocyuiecTBisITh JEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa3oBaTelIbHOM OpraHu3aluu, TaK U 3a ee MpeJielaMu), Mo0UpaTh MapTHEPOB AJIS JIE€TOBOM
KOMMYHHKAIUU UCXO/I U3 COOOpa)KeHUH pe3yIbTaTUBHOCTH B3aUMOIEHUCTBHUSA, @ HE TUYHBIX CUMIIATHII;
MIIP.3.2 npu OCyIIECTBICHUH TPYIIOBOI pabOThl OBITH KaK PYKOBOJIUTENEM, TaK U YWIEHOM KOMaH/IbI B
pa3HbIX possiX (TeHepaTop uaei, KpUTUK, UCIIOJHUTEIb, BEICTYNAOUINM, SKCIIEPT U T.1.);

MIIP.3.4 pa3BepHyTO, JOTMYHO M TOYHO M3JIaraTb CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM aJ€KBAaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;




Hpe}IMeTHLIe pe3yJabTaThbl

Kox ITP

BbinyCKHUK Ha 0230BOM YPOBHE HAYUYMTCS

I1P1.

1.1.1 OnepupoBath Ha 6a30BOM YPOBHE MOHATHUAMHU: KOHEYHOE MHOKECTBO, JIEMEHT MHOXECTBA, ITOJIMHOKECTBO, IIEPECEUCHHE
U 00bEJMHEHUE MHOXKECTB, YMCIIOBbIE MHOKECTBA HA KOOPIUHATHOM MPSIMOM, OTPE30K, HHTEPBAL;

1.1.2 HaxoAMTh NIepeceyeHre U OObEIMHEHUE IBYX MHOXKECTB, IIPEJICTABICHHBIX IPpa)UueCKy HA YUCIOBON MPSMOIA;

1.1.3 cTpouTh Ha YUCIOBOM NPSIMOM MOJMHOKECTBO YUCIOBOIO MHOKECTBA, 3aJAHHOE IMPOCTENIINMH YCIOBUSIMY;

1.1.4 HaxoauTh NIepeceycHe U 00bEJMHEHNE MHOXKECTB, B TOM YHCIIE IPECTABICHHBIX TpagUuecKy Ha YUCIOBOW MPSIMOM U Ha
KOOPAMHATHOW IUIOCKOCTH.

1.1.5 ucnonp30BaTh YUCIOBBIE MHOXKECTBA HA KOOPIAMHATHON IIPSIMON U Ha KOOPJIMHATHON IJIOCKOCTH JIJISl ONTMCAHUS pealbHbIX
IIPOLIECCOB U SIBJICHUM.

1.1.6 ncnosnp30BaTh YMCIOBBIE MHOKECTBA HA KOOPAUHATHOW MPSAMOM Ul OIIMCAHMSI PEAJIbHBIX ITPOLIECCOB U SIBICHUI

1.2.1 OnepupoBath Ha 6a30BOM ypOBHE MOHITUSAMHU: 1IEJI0€ YUCIIO, JEIIUMOCTh YUCell, OOBIKHOBEHHAs ApO0b, JeCITUYHAs APOOb,
palMoHaIFHOE YHCIIO0, MPHOMIKEHHOE 3HAUYCHUE YHCIIA, YaCTh, OIS, OTHOIIEHHUE, IPOIICHT, MIOBBIIICHNE 1 TOHIKEHUE Ha
3aJJaHHOE YKCJIO IPOLIEHTOB, MacIlITao;

1.2.2 onepupoBath Ha 6a30BOM YPOBHE MOHATHAMH: JIOTApU(M YHCIIa, TPUTOHOMETPHYECKAst OKPYKHOCTb, TpayCHas Mepa
yTia, BEJIMYMHA yTJila, 3alaHHOT0 TOYKOW Ha TPUTOHOMETPUYECKON OKPYIKHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB,
MMEIOUINX TPOU3BOJIbHYIO BETUUUHY;

1.2.3 BBINOJHATH apu(MeTHUECKUE ISHCTBUSA C LIEABIMU U PALIMOHATIBHBIMH YHCIIAMH;

1.2.4 BBINOIHATH HECTIOKHBIE TPEOOPa30BAHNS YMCIOBBIX BBIPAKEHHM, COIEpIKALNX CTEIIEHH YUCel, TN00 KOPHU U3 Ynce,
1100 JorapudMbl UUCEIT;

1.2.5 cpaBHHMBATH pallMOHAIbHBIC YHCIIa MEXKIY COOOI;

1.2.6 ouieHMBaTH U CPAaBHMUBATH C PALIMOHAIBHBIMU YNCIIAMU 3HAUEHUS LIEJIBIX CTENEHEHN YnCcell, KOPHEW HaTypaJbHOM CTEIEHU U3
YHCell, JIOTapu(MOB UUCEN B IPOCTHIX CIIydasiX;

1.2.7 u3o6paxarh TOYKaMH Ha YUCIIOBON MPSMOM 1eible U palliOHAIbHbIE YHCIIA;

1.2.8 u300paxarb TOUKaMH Ha YUCIOBOW MPSIMOM II€JIbIe CTENIEHU YHCEeN, KOPHU HATYpaJIbHOW CTENEHH U3 Yncel, Jorapudmbl
qucell B IIPOCTBIX CIy4asx;

1.2.9 BBINOJIHATH HECTIOKHBIE TPEOOPA30BAHUS LIETBIX U JPOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAKEHUN;

1.2.10 BBIpa)kaTh B IPOCTEHMIINX CIIydasX U3 PaBEHCTBA OJIHY NIEPEMEHHYIO YEPE3 IPYTHE;

1.2.11 BBIYMCIATD B MPOCTHIX CIIy4asxX 3HAYCHUSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI, OCYIIECTBIISISI HEOOXOIUMBbIE
MOJICTAHOBKH U MTPe0Opa3oBaHus;

1.2.12 u3o0paxkaTh CXeMaTUYECKH YIOJl, BEIMYMHA KOTOPOTO BhIpaXKE€HA B Ipajycax;

1.2.13 oueHuBaTh 3HaKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

1.2.14 BBIIONHATH BBIYUCICHUS NIPY PENIEHUH 33]]a4 TPAKTHYECKOr0 XapaKTepa;




1.2.15 BBINONHATE NPAKTUYECKUE PACUETHI C UCIOIb30BAaHUEM IIPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEPUAIIOB U
BBIUMCIIUTEIbHBIX YCTPONCTB;

1.2.16c00THOCUTH peasibHblE BETUYHHBI, XapAKTEPUCTUKNA O0BEKTOB OKPY’KAIOIIEr0 MUPA C UX KOHKPETHBIMU YHCIOBBIMU
3HAUEHUSIMU;

1.2.17 ncnonb30BaTh METO/bI OKPYIJICHHSI, IPUOJIMIKEHUS ¥ IPUKUIKYA IPU PELICHUN PAKTUYECKUX 33]1a4 IOBCEAHEBHOI
KU3HU

1.3.1 Pemiath JIMHEHHbBIE YpaBHEHHS U HEPABEHCTBA, KBAJIPATHHIC YPABHEHMUS;

1.3.2 pemats norapupmMuveckue ypaBHeHus Buaa log . (bx + ¢) = d u npocreiimue HepaBeHcTBa Buaa log . x < d;

1.3.3 pemath nokasatesbHble ypaBHeHHs, BUa a”*°=d (rae d MOXHO IIPEJCTaBUTh B BUJIE CTENIEHH C OCHOBAHUEM a) U
npocteiiiye HepaBeHeTBa Buja a* < d  (rae d MOKHO NpeACTaBUTh B BUJIE CTETIEHU C OCHOBAHUEM a);.

1.3.4 npuBOIUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTeHIIero TpPUroHOMETPUUECKOT0 ypaBHEHMI BUJIA: Sin X = a, COS X = a, tg X
=a, ctg X = a, rae a — TabIMYHOEe 3HAYEHUE COOTBETCTBYIOIICH TPUTOHOMETPUIECKOH (DyHKITUH.

1.3.5 cocTaBnsATh U peuIaTh ypaBHEHHs U CUCTEMbl YPAaBHEHUH NP PEIIEHUH HECJIOKHBIX MPAKTUUECKUX 3a1a4

1.4.1 OnepupoBath Ha 6a30BOM YPOBHE NMOHATHUAMU: 3aBUCUMOCTb BEJIMUYUH, (DYHKIMS, apIYMEHT U 3HaueHue (QyHKIMH, 00JIacTh
OTIpeNieNIeHUs] 1 MHOKECTBO 3HaUeHUH (pyHKIMH, TpaduK 3aBUCUMOCTH, TpaduK yHKIUH, HYTH (YHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHUE Ha YMCIOBOM IPOMEXKYTKE, yObIBAaHHE Ha YUCIOBOM MPOMEXKYTKE, HANOOJIbIlIee U HaMEHbIIIee
3HaueHue (PYHKIMHU Ha YUCIOBOM IIPOMEXKYTKE, IEpHUOoANUecKast (PyHKINs, IEPUOS;

1.4.2 onepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMMU: NpsiMast U 0OpaTHast IPONOPLMOHAIBHOCTh IMHEHHAs, KBaIpaTHYHAs,
norapudmuueckas U noxkasaTesibHas QyHKINH, TPUTOHOMETPUYECKUE (PYHKIINH;

1.4.3 pacniozHaBaTh rpauKy JIEeMEHTAPHBIX (YHKIMN: TPIMON U 0OpaTHOI NPONOPIIHMOHAIBHOCTH, TMHEHHON, KBaApaTUYHOM,
Jorapu(pMUUEcKOl U MoKa3aTeabHOU (PyHKUINN, TPUTOHOMETPUYECKUX (PYHKLINI;

1.4.4 cootHOCUTH rpaUKM IIEMEHTAPHBIX (DYHKIMHA: IPSIMOM 1 00paTHON MPONOPLUUOHATBHOCTH, TUHEHHOM, KBaJpaTHUHOH,
jgorapupMHUUecKol U nokazareabHo! (QyHKIUH, TPUTOHOMETPHUUECKUX QYHKIUH ¢ (hopMyaMu, KOTOPIMH OHU 3aJaHbl;

1.4.5 HaxoauTh 1o rpaduKy NpUOIMKEHHO 3HAYCHUSI (QYHKIIMM B 33JJaHHBIX TOYKAX;

1.4.6 onpenenars o rpaguky cBONCTBA GYHKIUH (HYJIU, IPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHbIIINE 3HAYeHUS U T.11.);

1.4.7 ctpouTth 3cku3 rpaduka GyHKINH, YIOBIETBOPSIONIEH MPUBEACHHOMY Ha0OPY yCIOBUH (MPOMEXKYTKH BO3pacTaHus /
yObIBaHuUs, 3HaUeHUE (PYHKIMH B 33JJaHHOM TOYKE, TOUKH SKCTPEMYMOB H T.JI.).

1.4.8 ompenenars 1mo rpadrikaM CBOMCTBA pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN (HAanOOJbIITNe M HAUMEHBIIINE 3HAYCHMUSI,
POMEXYTKH BO3pacTaHUsl U yObIBaHUS, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.11.);

1.4.9 uaTEpIIpETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalluH

1.5.1 OnepupoBath Ha 6a30BOM YPOBHE MOHATUAMU: POU3BOHAS (DYHKIIMM B TOUKE, KacaTellbHas K rpaguKy (QyHKIHH,
POU3BOIHAS (PYHKIINH;




1.5.2 onpenensarh 3HaYCHUE MPOU3BOIHON (DYHKIIMH B TOUKE 110 U300PKEHHIO KacaTeIbHON K rpaduKy, MPOBEICHHON B ATOM
TOUKE;
1.5.3 pemaTh HECIOKHBIE 3a/1a4 HA IPUMEHEHHE CBSA3H MEXKAY IPOMEXYTKAMA MOHOTOHHOCTH M TOYKAMH dKCTpEMyMa
(GyHKINH, C OTHOW CTOPOHBI, U TPOMEKYTKAMU 3HAKOTIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (QYHKIUU — C IPYTOi;
1.5.4 onpenensaTh 3HaU€HUE IPOU3BOIHON (DYHKIIMU B TOUKE 110 U300paKEHUIO KacaTelbHOH K rpaduKy, IPOBEACHHOM B 3TOI
TOUKE;
1.5.5 OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSIMH: TIEPBOOOPA3HAs, HHTETPAJ;
1.5.6 monb3ysce rpadukaMu, CpaBHUBATh CKOPOCTH BO3pACTaHUs (POCTa, MOBBIIICHUS, YBEIUYCHUS U T.I1.) WIA CKOPOCTH
yObIBaHUs (MaJJeHUsl, CHUKEHMS], YMEHBIIEHUS U T.I1.) BEJIMUUH B peasibHbIX IIpoLeccax;
1.5.7 cooTHOCUTD I'paMKK peabHbBIX MIPOLIECCOB U 3aBUCUMOCTEHN C UX ONHCAHUSAMU, BKIIOYAIOIIMMU XapaKTePUCTUKU
CKOpPOCTH M3MEHEHUs (OBICTPBIA POCT, IUIABHOE MOHUKEHHE U T.I1.);
1.5.8 ucronp30BaTh rpaMKu peabHBIX MPOLIECCOB IS PEIICHUS HECIOKHBIX MPUKIIAIHBIX 32/1a4, B TOM YHCIIE OMPEILIIss 110
rpaduKy CKOpOCTh X0 Iporecca.
1.6.1 OnepupoBarh Ha 6a30BOM ypOBHE OCHOBHBIMU OMMCATEIbHBIMU XapaKTEPUCTHUKAMH YHCIOBOIr0 Habopa: cpesiHee
apupmMeTHUecKoe, MeIuaHa, HauOoJIbIlIee U HaUMEHbIIee 3HAUCHNUS;
1.6.2 onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMHE: YAaCTOTA U BEPOSITHOCTH COOBITHS, CITyYallHBIN BEIOOP, OTIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;
1.6.3 BBIYUCHATH BEPOSITHOCTH COOBITHIA HA OCHOBE TOJICYETA YHCIIA UCXOJIOB.
1.6.4 onieHMBATh M CPABHUBATH B MPOCTHIX CIyYasX BEPOSITHOCTU COOBITHI B peabHOM JKU3HU;
1.6.5 unTatTh, CONOCTABIATH, CPABHUBATh, UHTEPIIPETUPOBATH B MPOCTHIX CIyYasiX peajbHble JaHHbIE, IPECTABICHHbIE B BUJIE
TabJInL, AUarpaMM, rpaduKkoB
1.7.1 OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: TOUKA, IPSIMasi, IIOCKOCTh B MPOCTPAHCTBE, MAPAIIICIIbHOCTD U
NEPIEHIUKYIISIPHOCTD MPSIMBIX U IIJIOCKOCTEH;
1.7.2 pacrio3HaBaTh OCHOBHBIE BUJIbl MHOTOI'PaHHUKOB (MpU3Ma, MUPaMK/Ia, IPSIMOYTOJIbHBIN Mapajuienenunen, Kyo);
1.7.3 u3o6paxarp uzyyaemble GUTYpBI OT PyKH U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
1.7.4 nenath (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
1.7.5 u3Bnekars HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;
1.7.6 npumensts Teopemy [ludaropa npu BeIUKCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (QUTYD;
1.7.7 HaxoauTh 00BEMBI U TUIOIIAN TOBEPXHOCTEN MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHUEM (POpMYIT;
1.7.8 pacrio3HaBaTh OCHOBHBIE BU/IBI TEJ BpallleHUs (KOHYC, IUIUHAP, cepa U map);
1.7.9 HaxoauTh 00BEMBI U TUIOIIAAN TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB U TEJI BPAIIEHUS ¢ TPUMEHEHHEM (HopMyJl.
1.7.10 cooTHOCUTH a0CTpaKTHBIE T€OMETPUUECKUE MOHATHUS U (HAKThI C PEaIbHBIMH KU3HEHHBIMH 00bEKTaAMU U CUTYaLUsIMU;
1.7.11 ucrnonb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYp JUIsS peIlIEHHs TUIIOBBIX 33/au MPAaKTUYECKOTO
COJIepKaHus;




1.7.12 COOTHOCHTB IIJIOMIAN TTOBEPXHOCTEH TEJT OAMHAKOBOM (hOPMBI Pa3IUIHOTO pa3Mepa;
1.7.13 cOOTHOCUTH OOBEMBI COCYIOB OJJUHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;
1.7.14 ouenuBath hopMy MpaBUIHLHOIO MHOTOTPAHHHKA ITOCJIE CIIUJIOB, CPE3OB U T.I. (OMPEENIATh KOJIMUYECTBO BEpIINH, pedep

U TpaHeil MoTy4eHHBIX MHOTOIPAaHHUKOB)

1.8.1 OnepupoBath Ha 6a30BOM YPOBHE IOHITHEM JI€KapTOBbI KOOPAUHATHI B IPOCTPAHCTBE;
1.8.2 HaxOaUTh KOOPAMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOTO MapajulesenuIe1a

1.9.1 OnuceiBaTh OTAENBHBIC BBIIAIOIIUECS PE3YNIbTATHI, IOJYYCHHBIE B XO/I€ PA3BUTUA MAaTEMAaTUKHU KaK HAyKU;
1.9.2 3HaTh IpUMeEpbl MaTEMATUUYECKUX OTKPBITUHA U UX aBTOPOB B CBSI3H C OTEUECTBEHHON U BCEMUPHON UCTOPUEH;
1.9.3 noHumars posnb MaTeMaTHUKU B pa3BuTuu Poccun

1.10.1 IIpuMeHSATh N3BECTHBIE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1ay;
1.10.2 3aMeyaTh M XapakTepUu30BaTh MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B OKpY KarollleH 1eHCTBUTEIbHOCTH.

Kon ITP

Bl)ll'lyCKHI/IK Ha 0a30BOM YPOBHE NOJYYHUT BO3MOKHOCTH HAYYHUTLCHA

[1P2.

¢ 2.1.10nepupoBaTh NOHATUSIMU: KOHEYHOE MHOKECTBO, JJIEMEHT MHOXKECTBA, IMTOAMHOKECTBO, IIEpeCEUCHUE U 00BEANHEHUE
MHOECTB, YACIOBbIE MHOKECTBA HA KOOPAMHATHOM MPAMOMN, OTPE30K, HHTEPBAJI, OJIYUHTEPBAJ, POMEKYTOK C BBIKOJIOTOM
TOYKOM, rpaduuecKoe MpeICTaBICHNEe MHOXKECTB Ha KOOPJAMHATHON TIJIOCKOCTH;

¢ 2.1.2 mpoBepATh MPUHAICKHOCT AJIEMEHTA MHOXKECTBY;

¢ 2.1.3 HaXOUTh NIEpECEUCHHE U 00HETUHEHHE MHOXKECTB, B TOM YHCJIE MPEACTaBICHHBIX TpauecKu Ha YUCIOBOM NPSIMOM 1 HA
KOOPJAMHATHOM TIJIOCKOCTH;

¢ 2.1.4 ucnosib30BaTh YUCIOBBIE MHOKECTBA HA KOOPAMHATHOMN NPSIMON U HAa KOOPJIMHATHOM TJIOCKOCTH JIIs1 OTIMCAHMS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM.

¢2.2.1 CBOOOIHO ONIEPUPOBATH MOHATUSIMU: IEJIO€ YUCIIO, IETUMOCTh YHCEN, OOBIKHOBEHHAs APOOb, JecsITUUHAs APOOb,
palroHaIbHOE YKCII0, TPUOIMKEHHOE 3HAUYEHNE YUCIIA, YacTh, 107151, OTHOIICHHUE, MPOIEHT, MOBBIIIEHNE U TTOHI)KEHUE Ha
3aJlaHHOE YHUCIIO MPOIICHTOB, MacIITab;

e 2.2.2 NpUBOJUTH MPUMEPHI YUCEIN C 33JaHHBIMU CBOMCTBAMU JEIUMOCTH;

¢2.2.3 onepupoBaTh MOHATUSAMU: JIOTapU(M YUCIIa, TPUTOHOMETPUUECKast OKPY>KHOCTb, paJIiaHHas ¥ TpalyCHas Mepa yria,
BEITMYMHA YyTJIa, 3aJaHHOTO TOYKON HA TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHTE€HC ¥ KOTAHTE€HC YTJIOB,
MMEIOIINX MTPOU3BOJIFHYIO BETMYMHY, YHCIIA € U T,

e 2.2.4 BEIMOJHATH apu(PMETHIECKUE ACHCTBUS, COUeTass YCTHBIE U MMChbMEHHBIC PUEMBI, IPUMEHSSI TPH HEOOXOIMMOCTH
BBIYHCIIUTENbHBIE YCTPOICTBA;
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e 2.2.5 HaXOAUTb 3HAUYEHUS KOPHsI HaTypaJIbHON CTENIEHH, CTEIIEHU C pallMOHATIBHBIM I10Ka3aTeleM, Jorapudma, uCoiab3ys nIpu
HEO0OXOJMMOCTHU BBIUUCIIUTEIbHBIE YCTPOICTBA;

e 2.2.6 n0Jb30BATHCS OLICHKOW M IMPUKHUJIKON IIPU IPAKTUYECKUX pacyeTax;

e 2.2.7 NIpOBOAUTH 1O U3BECTHHIM (hOpMYJIaM U MpaBUIIaM IpeoOpa3oBaHus OyKBEHHBIX BBIPAKEHHUH, BKIIIOYAIOIIUX CTETICHH,
KOpHHU, Jorapu(Mbl ¥ TPUTOHOMETPUUECKUE (PYHKLIUY;

e 2.2.8 HaXOAUTb 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKECHUH, OCYLIECTBIISISI HEOOXOAMMBIE [TOJICTAHOBKHU M ITPe0Opa30BaHus;

2.2.9 u3o0paxarb CXeMaTHYECKH YIoJl, BEJIMYMHA KOTOPOTO BhIpAXKEHA B Ipaycax WM paJuaHax;

e 2.2.10 ucnonb30BaTh NPU PELICHUU 3a/1a4 TaOIMYHbIE 3HAUEHUSI TPUTOHOMETPUYECKUX (DYHKLIMH yTIJIOB;

e 2.2.11 BBINOMHATH IEPEBOJI BEIMYMHBI YIJIa U3 PAIMaHHON MEPHI B IPAlyCHYIO U 00paTHO.

©2.2.12 BBINONHATH ASHCTBUS C YUCIOBBIMU IaHHBIMU NP PEIICHUH 3a]1a4 IPAKTUYECKOr0 XapaKTepa U 3a7iay U3 pa3IuyHbIX
oOractell 3HaHUH, UCIOJB3YS IPU HEOOXOJUMOCTHU CIPABOYHbIE MAaTEPUAIIbl U BBIYMCIUTENbHBIE YCTPONUCTBA;

e 2.2.13011€eH1BAaTh, CPABHUBATH U UCIIOIH30BATh IIPU PELICHUHU MPAKTUUYECKUX 33]a4 YHCIIOBbIE 3HAUEHUS PEAJIbHBIX BEJIMYHMH,
KOHKPETHBIE YHCIIOBbIE XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIEr0 MUpa

¢2.3.1 Pematp pannoHaibHbIE, TOKa3aTebHBIC U JIOTapU(MUUECKUE YPABHEHUS M HEPABEHCTBA, IPOCTEHIIINE UPPAMOHATIBHBIE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA M UX CUCTEMBI;

¢ 2.3.2 UCIIOJIb30BATh METO/IbI PEIICHUS] YPAaBHEHU: IPUBEIECHNE K BUTy «IIPOM3BEIEHUE PABHO HYJIIO» UM «YaCTHOE PaBHO
HYJII0», 3aMEHa IEPEMEHHBIX;

¢ 2.3.3 KUCI0JIb30BaTh METOJT MHTEPBAJIOB JIJISl PELIEHHS] HEPAaBEHCTB;

¢ 2.3.4 ucronp30BaTh rpauuecKuil METO JJisl MPUOIMXKEHHOTO PELIeHNs] YPAaBHEHUH 1 HEPaBEHCTB;

e 2.3.5 n300paxxaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PELICHUH MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH
Y HEPaBEHCTB;

¢ 2.3.6 BBIIOJHATH OTOOP KOpHEN YpaBHEHUI WM PElIEHU HEPaBEeHCTB B COOTBETCTBUHU C JAOIOJIHUTEIbHBIMHU YCIOBUSMHU U
OTPaHUYCHUSMH.

©2.3.7 cOCTaBIIATh U peLIaTh ypaBHEHUS, CUCTEMbl YPaBHEHUI U HEPABEHCTBA MPU PEIICHUH 3a/]a4 JPYTUX YUEOHBIX MTPEIMETOB;

e 2.3.8 Ucnoab30BaTh ypaBHEHUS U HEPABEHCTBA JUJIsl IOCTPOEHUS U UCCIIEAOBAHMS TPOCTEUIIINX MaTeMaTHYECKHX MOJIemneit
peaybHBIX CUTYAlMi WK IPUKIIAJHBIX 3a/1a4;

©2.3.9 yMeTbh UHTEPIIPETUPOBATH MTOJYUSHHBIH TP PELICHUN YpaBHEHUS, HEPABEHCTBA MJIM CUCTEMBI PE3yJIbTaT, OLICHUBATh €TI0
paB/10n0/1001e B KOHTEKCTE 33JaHHOM pealbHON CUTyalluu WM IPUKIIAJHON 3a1aun

¢2.4.1 OnepupoBaTh NOHATUSAMH: 3aBUCUMOCTb BEJIMYMH, GYHKIIMSA, apTyMEHT U 3HaueHHe (QYHKIUU, 00JIACTh ONpeAeTIeHUs U
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MHOX€ECTBO 3HaUCHUH (PYyHKIMH, TpapUK 3aBUCUMOCTH, rpadpuk QyHKIMH, HYIH QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
BO3PaCTaHME Ha YMCIOBOM IIPOMEXKYTKE, yObIBAHHE Ha YKCIOBOM IIPOMEXKYTKE, HauOOIblIee U HAUMEHbIIIee 3HaueHUe (PyHKIUH
Ha YUCIIOBOM NPOMEXKYTKE, IepHoruecKas pyHKLUs, IEPUOJ, YeTHAsl U HeueTHas QyHKIUH;

¢2.4.2 onepupoBaTh MOHATUAMU: NpsiMasi U 00OpaTHas POIIOPLUUOHAIBHOCTD, IMHEHHAs, KBaJpaTU4Has, Jorapudmudeckas u
nokaszaresabHas (QyHKIMU, TPUTOHOMETPUYECKUE (PYHKILNY;

¢2.4.3 onpenensaTh 3HaueHHe (PYHKIMU 10 3HAYSHUIO apryMEHTa IIPU PA3JIMYHbIX crioco0ax 3afaHus QyHKINU;

e 2.4.4 ctpouthb rpaduKu U3yYCHHBIX (DYHKIINN;

e 2.4.5 onuchIBaTh 10 rpaduKy U B MPOCTEHINX CITydasix 1Mo (popmMyiie moBeAeHNE U CBOMCTBA QYHKINH, HAXOJUTD MO TpaduKy
(GyHKIMU HaUOOJbIINE U HAUMEHBIINE 3HAYECHUS;

e 2.4.6 cTpouTh 3CKU3 Trpaduka PyHKIUH, yIOBICTBOPSIONICH IPUBEICHHOMY HA0OPY yCIOBUH (IIPOMEXYTKH
BO3pacTaHMs/yObIBaHMsI, 3HaUeHUE (PYHKIMH B 3aJaHHOM TOUKE, TOUKH SKCTPEMYMOB, ACUMITOTHI, HYJIM GYHKIUHU U T.1.);

¢2.4.7 pemiath ypaBHEHUs, IPOCTEHILINE CUCTEMbI YpaBHEHUH, HCIIOIb3Ys CBOWCTBA (PYHKLUI U UX IpapUKOB.

¢ 2.4.8 onpenensaTh Mo rpadukaM U MUCIOIb30BaTh Ul PELICHUs IPUKIIaJHBIX 3a/1a4 CBOMCTBA pPEaJIbHBIX MPOLIECCOB U
3aBHCUMOCTEH (HanOOJIbIINE M HANMEHBIINE 3HAYCHHUS, IIPOMEKYTKH BO3PACTaHUS M YObIBaHHUS (DYHKIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTBL, IEPUOA U T.I1.);

¢2.4.9 nHTEpNPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAaKTUUYECKOM CUTYyallHH;

e 2.4.10 onpenenats 1o rpadukaM MpoCTEUINE XapaKTEPUCTHKU TTEPUOIUUECKUX TTPOILIECCOB B OMOJIOTHH, IKOHOMHKE, MY3bIKE,
pPaguoCBA3M U Ap. (aMIUTUTYAA, HEPUOJ U T.I1.)

¢2.5.1 OnepupoBaTh NOHATUSMU: IPOU3BOHAS QYHKIMH B TOUKE, KacaTteabHas K rpaduKy QyHKIUH, TPOU3BOIHAS (YHKIUY;

¢ 2.5.2 BBIYMUCIATH IPOU3BOIHYIO OHOUJIEHA, MHOTOYJIEHA, KBAAPATHOTO KOPHsI, IPOU3BOIHYIO CyMMBbI (DYyHKITHIA;

e 2.5.3 BBIUUCIATH IPOU3BOIHBIE JIEMEHTAPHBIX (YHKIUN U UX KOMOWHAIIUHI, UCTIONb3Ysl CIPAaBOYHbIE MaTEPHUAIIBL;

¢2.5.4 nccnenoBaTh B MPOCTEUIINX CAy4asX (QyHKIMHA HA MOHOTOHHOCTb, HAXOAUTh HauOOJIbIINE U HAMMEHbIIINE 3HAYCHUS
(GyHKIMH, CTPOUTH Ipa)K MHOTOUJICHOB M MPOCTEHIIINX PAllMOHANBHBIX QYHKLIUH ¢ UCIIOIb30BAaHUEM arrapara
MaTEMaTUYECKOTO aHAIN3a.

¢2.5.5 pemate NpUKIaIHbIE 33Ja4l U3 OMOJIOTUH, PU3NKH, XUMHH, SKOHOMUKH U JPYTHX IPEIMETOB, CBA3aHHbIE C
UCCIIEIOBAaHMEM XapaKTEPUCTUK PeabHBIX MPOIIECCOB, HAXOXKICHUEM HanOOIbIINX U HANMEHBIIUX 3HAYEHUH, CKOPOCTH U
YCKOPEHUS U T.IL.;

e 2.5.6 UHTEPIIPETUPOBATDH MOIYUEHHBIE PE3YIbTAThI

¢2.7.1 OnepupoBaTh NOHATUSAMHU: TOUKA, IPSIMasi, IIIOCKOCTh B IPOCTPAHCTBE, MAPAJIENBHOCTD U IEPIEHAUKYIIIPHOCTD MPSMBIX U
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IUIOCKOCTEH;

e 2.7.2 NIpUMEHATH JUISl peLIeHHs 3a/1a4 FeoMeTpruecKue (paKThl, €CIIM yCIOBUS IPUMEHEHUs 3aaHbl B IBHOU (hopMe;

¢2.7.3 pemath 33124 HA HAXOXKICHUE TEOMETPUUYECKUX BEITMUMH 110 00pa3liaM MU aJrOpuTMaMm;

2.7.4 nenatp (BHIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB 00BEMHBIX (PUTYpP, B TOM YHCIIE PUCOBATh BHJI CBEpXY, COOKY, CTPOUTH
CeueHHs] MHOTOTPAHHUKOB;

e 2.7.5 u3BNEKaTh, MHTEPIIPETUPOBATh U IPEOOPA30BHIBATh HH(POPMALIMIO O TEOMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha
yepTeKax;

e 2.7.6 IpUMEHATh TeoOMeTpUdecKHe (haKThl JJIs PELICHUs 33134, B TOM YHCIIE IPENoIaraloliuX HeCKOJIbKO IaroB peIIeHus;

¢2.7.7 onuchIBaTh B3aUMHOE PACIIOJIOKEHNE IPSIMBIX U IJIIOCKOCTEH B IPOCTPAHCTBE;

¢2.7.8 GopMyIHpOBaTH CBOWCTBA U IPU3HAKU DUTYD;

e 2.7.9 noka3blBaTh F€OMETPUUYECKHE YTBEPIKIACHMUS;

¢2.7.10 BraneTh cTaHIapTHOM KiaccuuKanueil mpoCTpaHCTBEHHBIX GUTyp (MIUPaMUIbl, IPU3MBbI, TApAJUIEICTIUIIE/bI);

e 2.7.11 HaxoauTh 0OBEMBI U TUIOIIAIN TIOBEPXHOCTEH r€OMETPHUICCKHX TEJI C IPUMEHEHUEM (POPMYIT;

©2.7.12 BBIYUCIIATH PACCTOSHUS U YTIIBI B TPOCTPAHCTBE.

¢2.7.13 ucnonb30BaTh CBONCTBA FEOMETPUUECKUX (PUTYP JUTS peLIeHHs 3a]1ad IPAKTUYECKOTr0 XapaKTepa U 3aj1a4 U3 IpyTrux
oOnacrel 3HaHUH

¢2.8.1 OnepupoBath NOHATHAMHM JEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJAWHATHI BEKTOPA, YTOJ MEXTy BEKTOpaMH, CKaJsIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

¢ 2.8.2 HAXOUTH PACCTOSTHUE MEX/TY IByMsI TOUKaMH, CyMMY BEKTOPOB U IIPOU3BEIEHIE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKAISIPHOE TIPOU3BEIEHHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM;

¢ 2.8.3 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOp/MHAT;

e 2.8.4 pemaTh npocTeiie 3a1aun BBEACHNEM BEKTOPHOT0 Oasuca

¢2.9.1 IlpencraBnaTh BKJIa/ BBIJAIOMIMXCS MaTEMATUKOB B Pa3BUTHE MAaTEMATUKU U MHBIX HAYYHBIX 00JIACTEH.

¢2.10.1 Mcnonp30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, TPOBOIUTH JTIOKA3aTEIBCTBO U BBIITOIHATH OIPOBEPKEHUE.

1.2.3. Ilnanupyemblie pe3yabTaTrbl ocBoeHuss OVYII B coorBerctBUM ¢ PI'OC CIIO no cnemuanabHocT 09.02.06. «Cucremublii
aJIMHHHCTPATOP»

O011Iue KoMIeTeHI T
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OK 1. Br16upats criocoOb! perenus 3a1a4 npodecCHOHANbHON ASSITETbHOCTH, MPUMEHUTENIBHO K PA3JINYHBIM KOHTEKCTaM.

OK 2. OcylecTBIATh MOKUCK, aHAJIU3 M UHTEpHpeTanuio UHGOopMalri, HeoOXOIUMOM JUIsl BBHIOJHEHUS 33734y NpodecCHOHaTbHON
JeSITeIbHOCTH.

OK 3. [InanupoBaTh U pean30BbIBaTh COOCTBEHHOE TPO(HECCHOHATFHOE U IMYHOCTHOE Pa3BUTHE.

OK 4. PaGorats B KOJUTIeKTHBE U KOMaH e, 3PPEKTUBHO B3aUMOICHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KITUEHTaMHU.

OK 5. OcCyIIecTBIATh YCTHYIO U MUCBMEHHYI0 KOMMYHHKAIIUIO Ha TOCYIapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEH COLMAIBbHOTO U
KYJBbTYPHOI'O KOHTEKCTA.

OK 6. [IposABIATH Tpa’kIaHCKO-MATPHOTUYECKYIO MO3UINIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBEIEHHWE HA OCHOBE TPAIUIIMOHHBIX
00I11e4eTI0BEYECKHX [IEHHOCTEH.

OK 9. Hcnonb3oBath nH(GOPMALIMOHHBIE TEXHOJIOTUU B TPO(HECCUOHATIBHON e TEbHOCTH.

IIpodeccnonanbHbIe KOMIIETEHIIUU

ITIK

[IK

1.3. CunxpoHu3auus o01UX ¥ NPOodecCHOHAIBHBIX KOMIETEHIUI, JMYHOCTHBIX, MeTaNpeIMeTHBIX U NPeAMeTHBIX Pe3yJIbTaTOB

Koa u HauMeHOBaHHIE
(popmupyembIx
KOMIIeTEHIMii, COrJIACHO

orocC Ccuo

HanmeHoBaHHue JHYHOCTHBIX U
MeTanpeAMeTHbIX pe3yabTatoB (YY), cornacHo
®roc coo

HaI/IMeHOBaHI/Ie HpeIIMeTHI)IX pe3yanaTOB,
corjacao ®I'OC COO
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OK 1. Be1i6upatb crmoco0Osl
pelieHus 3a1a4
npodeccuoHanbHOM
NESTEIIbHOCTH,
MPUMEHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM.
OK 2. Ocy1iecTBisiTh
MIOWCK, aHATTN3 U
UHTEPIIPETAIIIO
uHpopManuy,
HEe0OXO0AUMOM IS
BBITIOJTHCHMS 32/1a4
npodeccuoHanbHOM
NESTCIILHOCTH.

OK 3. ITnanupoBats u
peaIn30BHIBATH
cOOCTBEHHOE
npodeccuoHaIbHOE U
JTUYHOCTHOE Pa3BUTHE.
OK 4. PaGorats B
KOJUIEKTUBE U KOMaHJIE,
3¢ deKTUBHO
B3aMMOIEHCTBOBATH C
KOJIJIEraMH, PYKOBOZICTBOM,
KITUECHTaAMH

OK 5. OcymiectBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITIIO Ha
TOCYapCTBEHHOM SI3BIKE C
y4eTOM 0COOeHHOCTEeH
COIMATILHOTO U
KyJIbTYPHOTO KOHTEKCTA
OK 6. I[IposiBnsThH
Tpa)KTaHCKO-

JIP.4.5 pazBuTne KOMNETEHIINI COTPYITHUYECTBA CO
CBEPCTHHUKAaMHM, J€TbMHU MJIAJIIEr0 BO3pacTa,
B3pOCJIBIMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO
NOJIE3HOH, Y4eOHO-MCCIIe10BaTeNbCKON, IPOSKTHON U
JpYTUX BUJAX JECSTCIBHOCTH.

JIP.5.1 MupoBO33peH1Ee, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BiaJIeHHE JOCTOBEPHOM MH(pOpMaLueii o
NEPEOBBIX TOCTHKEHUAX U OTKPBITUSAX MUPOBOU U
OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX
3HaHUSX 00 yCTpoWCTBE MUpPA U OOLIECTBA.

JIP.6.1 OTBETCTBEHHOE OTHOILEHUE K CO3/IaHUIO CEMbU
HAa OCHOBE OCO3HAHHOTO IPUHATUS  LIEHHOCTEH
CEMEHMHOM JKM3HH;

JIP.6.2 monoxutenpHbli 00pa3 CeMbH, POAMTEILCTBA
(oTHOBCTBA W MAaTEpPUHCTBA),  MHTEPUOPU3ALUSL
TPaZMLIHOHHBIX CEMENHBIX LIEHHOCTEN.

JIP.7.5 TOTOBHOCTH K €aMOOOCIY>KMBAHMIO, BKJIOYast
o0yuyeHHe U BBIOJHEHHE JIOMAITHUX 0053aHHOCTEH
MIIP.1.1 camocTOsATELHO ONpPEACNSITh IIENIU, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUH, IO KOTOPBIM  MOYKHO
OTIPEAENUTh, UTO LIE€b JOCTUTHYTA;

MIIP.1.3 craButh M (QOpPMYJIHPOBaTH COOCTBEHHBIE
3a7a4yd B 00pa3oBaTeNbHOW  AESITEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

MIIP.1.4 oueHuBaTh pecypchbl, B TOM YHCIE BPEMS H
Jpyrue HeMaTepuallbHbIe Pecypchbl, HEOOXOAUMBIE IS
JIOCTHKEHUS TIOCTAaBJICHHOH 1IeJIN;

MIIP.1.5 BbIOMpaTh TYyTh  JOCTHXKECHHS  IIEIH,
IUIAaHUPOBATh ~ PEIICHWE  IOCTABJIECHHBIX  3ajad,
ONTUMU3HUPYS MaTepHUAIbHBIE M  HEMaTepHallbHBIC
3aTpaThl;

MIIP.1.6  opranu3oBbIBaTh  IPPEKTHUBHBIA  MOUCK

o [IP 1.1.1 OnepupoBaTth Ha 6a30BOM YPOBHE IOHITHUIMMU:
KOHEYHOE MHOXECTBO, DJIIEMEHT MHOXKECTBA,
MOJIMHOXECTBO, NIEpeceueHne U 00bETUHEHNE
MHO’KECTB, YACIOBbIE MHOXKECTBA HA KOOPJAUHATHON
IIPSIMOM, OTPE30K, NHTEPBAI,;

o [1P 1.1.2 HaxoauTh MEepeceueHne 1 00bETUHEHUE IBYX
MHOXECTB, IIPEACTaBIEHHBIX IpadUuUecKy Ha YUCIOBOU
IIPSIMOM;

o [IP 1.1.3 cTpouTh Ha YUCIOBOI NPSAMOI MOAMHOXKECTBO
YKCJIOBOTO MHOXKECTBA, 3aJaHHOE ITPOCTEHIIINMHU
YCIIOBUSIMU;

o [IP 1.1.6 ncrosp30BaTh YUCIOBBIE MHOKECTBA HA
KOOPJAMHATHOM NPSMOM JIJIsl OTIUCAHUS PEATBHBIX
MPOLECCOB U SIBJICHUM.

o [P 1.2.1 OnepupoBats Ha 6a30BOM YPOBHE IMOHITHIMHU:
LeJIOE YHCII0, IeTUMOCTb YHUCell, OOBIKHOBEHHAs ApOo0b,
JeCATUYHAS APOOb, paIlHOHAIEHOE YHCIIO,
npuOIMKEHHOE 3HaYEHUE YUCIIA, YaCTb, A0J,
OTHOIIEHHE, IPOLICHT, MOBBILICHUE U TOHWKEHUE HA
3aJJaHHOE YKCJIO IPOIIEHTOB, MacIuTao;

o [P 1.2.2 onepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMM:
Jorapudm ymucia, TPUrOHOMETPHUYECKasi OKPYKHOCTb,
rpagycHas Mepa yria, BeJIMYMHa yIiia, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC YIJIOB, UMEIOIINX
MIPOU3BOJIBHYIO BEIUYUHY;

o [IP 1.2.3 BbImonHATE apudmMeTnyecKkue 1eUcTBUS C
LEJIBIMU ¥ pallMOHATIbHBIMU YHCIIAMU;

o [IP 1.2.4 BBINOSHATH HECIIOXKHBIE TPe0Opa3z0oBaHUs
YHCJIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEIIEHHU YUCEII,
00 KOPHU U3 YrCe, TN00 JoraprudMbl YHCEIT;

e[IP 1.2.5 cpaBHMBaTh pallMOHAJIBHBIE YHCIIA MEXKTY
co0olii;

o [IP 1.2.6 oueHuBaTh ¥ CPAaBHUBATh C PALIMOHAIbHBIMU
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NaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaTUIIMNOHHBIX
001I11eUeI0BEYECKUX
LICHHOCTEH

OK 9. Ucnonp30BaTh
UH(POPMALIMOHHbIE
TEXHOJIOTHH B
po(hecCHOHATTLHOM
EeITEIbHOCTH

pecypcoB, HEOOXOTUMBIX IS JOCTUKEHUS
IMOCTaBJICHHOM IICIIH;
MIIP.1.7 comocTaBiATh  MOJYYEHHBIH  pPeE3yJbTaT

JIESITEJIBHOCTH C ITOCTABJIEHHOM 3apaHee 11EIbI0

MIIP.2.1 wuckare U HaXOOWUThL OOOOIIEHHBIE CIIOCOOBI
pemieHuss 3a7ga4, B TOM YHKCJIE, OCYIIECTBIATH
pa3BepHYThI MH(GOPMALMOHHBIA TMOUCK W CTaBUTh Ha
€ro OCHOBE HOBBIC (y4eOHbIE U IIO3HABATEIHHBIC)
3a/1auu;

MIIP.2.2 kpUTHYECKH OIEHWBATh U MHTEPIPETUPOBATH
WH(GOPMAIIMI0O C pa3HbIX MO3WIMNA, PACIO3HABATh H
¢ukcupoBarh NPOTUBOpPEUUs B HHGPOPMALMOHHBIX
HMCTOYHHKAX;

MIIP.2.3  wucnosb30BaTh  pa3iMYHbIE  MOJEIBHO-
CXeMaTH4YeCKue  CpeAcTBa I MPEICTaBICHUSA
CYUIECTBEHHBIX CBA3€d M OTHOLIEHWW, a TaKkKe
MPOTUBOPEUMl, BBIIBICHHBIX B HWH(OPMAIMOHHBIX
MCTOYHHKAX;

MIIP.2.4 HaxomuTh U MPHUBOJIUTH KPUTHUYECKHE
apryMEHTbl B OTHOIICHUM JEUCTBUM U CYKICHUU
JIPYroro; CIOKOWHO W pPa3yMHO OTHOCHTBCS K
KPUTHYECKUM 3aMEYaHHsIM B OTHOILIIEHUH COOCTBEHHOTO
CYy)KJIGHHs,  paccMaTpwBaTh  HMX  KaKk  pecypc
COOCTBEHHOTO Pa3BUTHUS;

MIIP.2.5 BBIXOOUTH 32 paMKU y4€OHOW TUCIUTUIMHBI U
OCYILIECTBIISTh LeJIEHANpaBICHHBIN MOMCK
BO3MOXXHOCTEH Uil IIMPOKOTO MEpeHoca CPelICTB H
CII0COOOB JCHCTBHS,

MIIP.2.6 BBICTPAnBaTh WHANBUIYATbHYIO
o0pa3oBaTeNnbHYIO TPAEKTOPHUIO, YUYHUTBIBAsI
OTPaHWYEHUSI CO CTOPOHBI JAPYIHX YYaCTHUKOB H
pECYpCHBIE OTpaHUYECHUS

MIIP.3.1 ocymiecTBIsATh AEIOBYI0O KOMMYHHUKAIIUIO Kak
CO CBEPCTHHKAMH, TaK U CO B3POCIHBIMU (KaK BHYTPH

YKCJIaMU 3HAYCHUs LIETIbIX CTEIIEHEN YnCcel, KOPHEH
HATYypaJbHON CTENEHH U3 YHCEI, JIOTapu(hMOB UuCel B
IIPOCTBIX CIIy4asix;

o [IP 1.2.7 n3o0paxaTh TOUKAMH HA YUCIOBOU MPSIMOM
LieJIbI€ U pallMOHaJIbHbIC YHCIIA;

o [IP 1.2.8 n3o6pakaTh TOUKaMHU Ha YUCIIOBOM MPAMOI
LIeJIbI€ CTEIIEHU YHCENl, KOPHU HATYPAJIbHOM CTENEHU U3
YHCeI, JIOTapu(MbI YUCEI B MIPOCTHIX CIyYasiX;

¢ [1P 1.2.9 BBINOJHATH HECTIOKHBIE TIPEOOPA3OBAHHUS
LEJIBIX U JPOOHO-pallMOHATIBHBIX OYKBEHHBIX
BBIPAKECHMUI;

o [IP 1.2.10 BeIpaxarh B IPOCTEUIINX CIIydasiX U3
paBEHCTBA OJHY IIEPEMEHHYIO Yepe3 JPYyTHUcE;

o[[P 1.2.11 BBIUMCIATH B HPOCTHIX CAyYasiX 3HAYCHUS
YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISAS
HE00X0/IMMBbI€ TIOJICTAHOBKH U IIpeo0pa30BaHus;

o [IP 1.2.12 n300paxkaTb CXeMaTUYECKHU YTOJl, BETUYHHA
KOTOpOTO BBIpa)KE€HA B Ipajycax;

o [IP 1.2.13 oueHnBaTh 3HaKM CHHYyCa, KOCUHYCA,
TaHr'€HCa, KOTAHT€HCA KOHKPETHBIX YTJIOB.

o [IP 1.2.14 BHIMONHATH BHIYMCICHUS MPU PELICHUH 3a7a4
IIPAKTUYECKOT0 XapaKTepa;

o [IP 1.2.15 BBINONHATH NPAKTUYECKHE PACUETHI C
MCIIOJIb30BaHUEM TPU HEOOXOJUMOCTH CIPAaBOYHBIX
MaTEPUAJIOB U BBIYACIUTEIBHBIX YCTPOUCTB;

o [IP 1.2.16c00THOCHUTD peanbHbIE BEIUYHHBI,
XapaKTepUCTUKN 00BEKTOB OKPY>KAOIIEro MUpPA € UX
KOHKPETHBIMU YHCJIOBBIMU 3HAYEHUSIMU;

o [IP 1.2.17 ucnonp3oBaTh METOABI OKPYIJIEHUS,
MPUOIMKEHUS U IPUKUJIKY [P PEIICHUN TPAKTHYECKUX
3a]1a4 [IOBCEAHEBHOMN KU3HU

o [IP 1.3.1 PemaTs InHElHBIE ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIEC YPaBHEHUS;

o [1P 1.3.2 pemiats norapudMuyeckue ypaBHEHHUs BUAA
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06p330BaTeJ'IBHOI71 OpraHusanuu, TakK u 3a cC

npenenaMu), MNOA0MpaTh NAapTHEPOB JUId  JEJIOBOM
KOMMYHHKaIH UCcXons u3 coo0OpakeHHi
pe3yJIbTATUBHOCTH B3aMMOJCHCTBHS, a HE JHWYHBIX
CHUMIIATHH;

MIIP.3.2 npu oCyIIeCTBICHUH IPYIIIOBOM paboThI OBITH
KaK pPyKOBOJHTENEM, TaK U WIEHOM KOMAaH[bl B Pa3HBIX
poisix  (TeHepaTrop HACH, KPUTUK, HCIOJIHHUTEINb,
BBICTYAOIIHHA, 3KCIIEPT U T.1.);

MIIP.3.4 pa3BepHyTO, JOTMYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pPEHHS C MCIOJIb30BAaHUEM aJEeKBATHBIX (YCTHBIX
Y TIHCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

log . (bx + ¢) = d u npocreiinine HepaBeHCTBA BUAA log »
x <d;

o [IP 1.3.3 pemars noka3aTesbHbIE YpaBHEHMS, BUIA
ab**°=d (rme d MOXXHO MPEICTAaBUTh B BUJIE CTETICHU C
OCHOBaHHUEM a) U MPOCTEHIIINE HEpaBeHCTBA BUa a* < d
(rme d MOKHO IIPECTaBUTh B BUJIE CTEIICHU C
OCHOBAHHEM a);.

o [IP 1.3.4 npuBOANUTH HECKOJIBKO IPUMEPOB KOpHEN
IPOCTEUIIEr0 TPUTOHOMETPUYECKOT0 YPABHEHUS BUIA!
sinx=a, cosx=a, tgx=a,ctgx=a, raca—
TabJIMYHOE 3HaYEHHUE COOTBETCTBYIOLIEH
TPUTOHOMETPHUYECKON (DYHKIIHH.

o [IP 1.3.5 cocTaBnsATh U pemiaTh ypaBHEHUS U CUCTEMBI
YpaBHEHH MIPU PELICHUU HECTOXKHBIX IPAKTUYECKUX
3aj1a4

o [IP 1.2.1 OnepupoBaTth Ha 6a30BOM YPOBHE NOHSITHIMMU:
L€JIOE YHCII0, IeTUMOCTh YHcell, OObIKHOBEHHAs ApOOb,
JeCsITUUHas ApoOb, pallMOHAIBHOE YHCIIO,
npuOIMKEHHOE 3HaYeHHE YNCIIa, YacTb, A0JI,
OTHOILIEHHE, IPOLICHT, TOBBILICHUE U TOHMKEHUE Ha
3aJJaHHOE YKCJIO IPOIIEHTOB, MacIuTao;

o [P 1.2.2 onepupoBath Ha 0A30BOM YPOBHE MOHATHIMMU:
jorapudm yucia, TPUrOHOMETPUYECKasi OKPYKHOCTb,
rpagycHas Mepa yria, BeJIMYMHA yTIila, 3aaHHOTO
TOYKOW Ha TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT€HC ¥ KOTAaHI'€HC YIJIOB, UMEIOINX
MIPOU3BOJIBHYIO BEIUYUHY;

o [IP 1.2.3 BbImoNHATE apuMeTndecKue 1eHCTBUS C
LEJIBIMU M PAallMOHAJIbHBIMU YHCIIAMU;

o [1P 1.2.4 BBINONHATH HECIOXKHBIE TPEOOPA3OBAHUS
YHCJIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTENIEHHU YUCEII,
700 KOPHU U3 YnCe, T00 oraprudmbl YUCeT;

e[IP 1.2.5 cpaBHMBaTh pallMOHAJIBHBIE YHCIIA MEXKTY
co0oii;
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o [IP 1.2.6 onienuBaTh U CpaBHUBATH C PALIMOHATLHBIMU
YKCJIaMU 3HAYECHUS LIETIbIX CTEIIEHEN YNCeNl, KOPHEH
HATYypaJbHON CTENEHH U3 YHCE, JIOTapu(hMOB Uuceln B
IIPOCTBIX CIIy4asix;

o [IP 1.2.7 n3o0paxaTh TOUKAMH Ha YUCIOBOU MPSIMOU
LeJIbIE U pallMOHAJIbHBIC YHCIIA;

o [IP 1.2.8 n3o6pakaTh TOUKaMHU Ha YUCIOBOU MpsAMOi
LieJIbI€ CTEIIEHU YHCETl, KOPHU HATYPAJIBHOM CTENIEHU U3
YHCEI, JIOTapu(PMBI YUCEI B MPOCTHIX CIyYasiX;

o [IP 1.2.9 BbINONMHATE HECIIOKHBIE Pe0Opa30BaHU
LEJIBIX ¥ JPOOHO-pallMOHATILHBIX OYKBEHHBIX
BBIPAKECHMUI;

o [IP 1.2.10 BeIpaxarh B IPOCTEUIINX CIIydasiX U3
paBEHCTBA OJHY IIEPEMEHHYIO Yepe3 JpyTHue;

o[IP 1.2.11 BbIUMCIATH B MPOCTHIX CAyYasiX 3HAYEHUS
YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHHM, OCYILIECTBIIASA
He0OXO0JUMBbI€ MIOJICTAHOBKY U NPeo0pa30oBaHMUs;

o [IP 1.2.12 n300paxaTh cXeMaTUYECKHU YIroJjl, BEIMIMHA
KOTOpOTO BBIpa)KE€HA B Ipaaycax;

o[IP 1.2.13 ouieHMBaTh 3HAKU CUHYyCa, KOCUHYCA,
TaHT'€HCa, KOTAHI€HCA KOHKPETHBIX YTJIOB.

e [IP 1.2.14 BbINOJHATH BBIYUCIECHUS IPU PEUICHUU

3aj1a4 MPaKTUIECKOTO XapaKkTepa;

e [IP 1.2.15 BBINONHATH MNPAKTUYECKUE PACUETHI C
UCIIOJIb30BaHUEM TPH HEOOXOIUMOCTH CIIPaBOYHBIX
MaTEPHUAJIOB U BBIYUCIUTENIBHBIX YCTPOUCTB;

e IIP 1.2.16cooTHOCUTL  peajbHBIE  BEIUYMHBI,
XapaKTePUCTUKH OOBEKTOB OKPYKAIOLIET0 MHUpa C UX
KOHKPETHBIMU YHCJIOBBIMU 3HAUEHUSMU;

e [IP 1.2.17 ncrions30BaTh METOABI OKPYTICHUS,
NpUOIMKEHUS U IPUKUIKH [IPU PELICHUN
MIPAKTHUYECKUX 3a/1a4 NOBCEAHEBHOM )KU3HU
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o [IP 1.3.1 PemaTs JMHElHbIE ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHEHUS;

o [IP 1.3.2 pemarp iorapudMudeckrie ypaBHEHUS BHIA
log a (bx + c¢) = d u mpocreiinye HepaBeHCTBA BUa log »
x <d;

o [IP 1.3.3 pemaTh nokasareyibHbl€ YpaBHEHUS, BUJA
aP+e=d (rme d MOXHO MPECTAaBUTh B BUJIE CTETICHU C
OCHOBaHHWEM a) M MPOCTEHIIINE HEpaBeHCTBA Bua a* < d
(roe d MOXKHO MpeACTaBUTh B BUJIE CTETIEHHU C
OCHOBaHHEM a);.

o [IP 1.3.4 npuBOAUTH HECKOJIBKO IPUMEPOB KOPHEH
IPOCTEHIIEr0 TPUTOHOMETPUUECKOTO YPaBHEHUS BUA:
sinx=a, cosx=a, tgx=a,ctgx=a,raca—
Ta0JINYHOE 3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (YHKINU.

e [IP 1.3.5 cocTaBusTh U pemiaTb ypaBHEHUSI U CUCTEMBbI
yYpaBHEHUI NIPU PEILICHUU HECI0KHBIX TPAKTUUYECKUX
3a1a4

o [P 1.4.1 OnepupoBath Ha 6a30BOM YpOBHE MOHITUIMHU:
3aBUCUMOCTb BEJTUYMH, (QYHKIUS, apTyMEHT U 3HaYeHue
¢GyHKIMH, 00J1aCTh OINPEIEIeHHs] U MHOXKECTBO
3Ha4eHUH QyHKUUH, rpaduK 3aBUCUMOCTH, TpaduK
GyHKIUHM, HYIM QyHKINU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIOBOM
IPOMEXYTKe, yObIBaHUE Ha YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QyHKIUU Ha
YHCIOBOM MIPOMEKYTKE, epuoindeckas QyHKIHs,
MepHOJ;

o [IP 1.4.2 onepupoBath Ha 6a30BOM ypOBHE MOHATUIMU:
npsiMasi 1 oOpaTHasi MPOMOPIIMOHATBHOCTh JIMHEWHAS,
KBaJpaTU4Has, Jorapu(pMuueckas 1 MokazaTesbHas
GyHKIUH, TPUTOHOMETpHUYecKue (QyHKLINU;

o [IP 1.4.3 pacnio3HaBathb rpauku 31eMeHTapHBIX
GyHKUMA: IpsMOM M 0OpaTHOM MPOMOPIHMOHAIBHOCTH,
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JUHEWHOH, KBaJIpaTUIHOM, JJorapuMUIECKON 1
MoKa3aTeabHON (PYHKIUI, TPUTOHOMETPUYECKIX
GbyHKIHIA;

o [IP 1.4.4 cooTHOCUTD rpaduKu dJIEMEHTAPHBIX
(byHKUIMA: TpsSMOiA U 0OpaTHOM MPOMOPIIHOHAIEHOCTH,
JUHEWHOH, KBaIpaTUIHOMU, JorapuhMUIECKON 1
MoKa3aTeabHON (PYHKIUI, TPUTOHOMETPUYECKIX
byHKuui ¢ popMynamMu, KOTOPHIMU OHH 33JaHBbI;

o [1P 1.4.5 HaxoauTh N0 rpaduKy IpUOTHKEHHO
3Ha4YeHUs PYHKIUHU B 3aJaHHBIX TOUKaX;

o [1P 1.4.6 onpexnensats 1o rpaduKy cBoiicTBa GyHKINN
(HyJIH, TPOMEXYTKHU 3HAKOTIOCTOSTHCTBA, IIPOMEXYTKHU
MOHOTOHHOCTH, HAaHOOJIbIIINE ¥ HAUMEHBIINE 3HAYCHUS
U T.OL.);

o [IP 1.4.7 ctpouts 3cku3 rpaduka GpyHKINH,
YAOBJIETBOPSIOLIEH IPUBEJEHHOMY HA0Opy YCIOBUN
(mpomexyTKH Bo3pacTaHus / yObIBaHUS, 3HAUCHUE
(GyHKIUH B 33JaHHOM TOYKE, TOUKU SKCTPEMYMOB U
T.1.).

o [P 1.4.8 onpexnensats 1o rpadukaM CBOHCTBA peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN (HanbospIive u
HauMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTAHUS U
yOBbIBaHUS, MPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

e [IP 1.4.9 unrepnperupoBaTh CBOWCTBA B KOHTEKCTE

KOHKPETHON IPAaKTHYECKON CUTyaluH

o [P 1.5.1 OnepupoBaths Ha 6a30BOM YPOBHE NMOHATUAMHU:
NPON3BO/IHAS (PYHKIMH B TOUKE, KacaTelbHas K TpapuKy
GbyHKIUH, TPOoU3BOIHAS QYHKIUY;

o [IP 1.5.2 onpenensars 3Hau€HUE MPOU3BOAHON PYHKIINH
B TOYKE 110 U300paXKEHUIO KacaTeJIbHOM K Tpaduky,
IIPOBEICHHON B 3TOM TOUKE;

o [IP 1.5.3 pemaTh HeCIIOXKHbBIE 3a1a4l HA TPUMEHEHUE
CBSA3M MEXKIY TPOMEXYTKaMH MOHOTOHHOCTHU U TOYKaMH
sKCTpeMyMa QYHKIUH, C OTHOM CTOPOHBL, U
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IIPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM TOH (PYHKIIUHU — C IPYTOii;

o [1P 1.5.4 onpenensaTh 3HaYCHNUE POU3BOTHON (HYHKIIUU
B TOYKE 10 U300paKEHUIO KacaTeJIbHON K IpaduKy,
MPOBEJICHHOM B 3TOM TOUKE;

o [P 1.5.5 OnepupoBars Ha 6a30BOM YPOBHE IMOHITUIMHU:
nepBooOpasHasi, MHTerpa;

o[IP 1.5.6 monp3ysck rpadukamMu, CpaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIMICHUS, YBETUUCHUS U T.11.)
WA CKOPOCTH YObIBaHUS (IIa/leHUs], CHYDKEHUS,
YMEHBIIEHHUS U T.I1.) BEJIMYUH B peajbHbIX MPOLIECCaX;

o [P 1.5.7 cooTHOCUTH IrpahMKK pearbHBIX IPOLECCOB U
3aBHCHUMOCTEH C UX ONMCAaHUSAMH, BKIHOYAOIIHUMU
XapaKTePUCTUKH CKOPOCTU M3MEHEHUs (OBICTpPBII POCT,
IUIABHOE MTOHMKEHUE U T.I1.);

e [IP 1.5.8 ucnonp3oBath rpad)uKu peaibHBIX
IPOLIECCOB ISl PEIIEHUS HECIOKHBIX MPUKIIATHBIX
3aja4, B TOM YHCJIE ONpeensis Mo rpaguKy CKOpoCcTh
X0/J1a mporiecca

o [IP 1.6.1 OnepupoBaTh Ha 6a30BOM YpOBHE OCHOBHBIMH
onucaTeIbHbIMU XapaKTepUCTUKaMH YUCIOBOr0 Habopa:
cpeaHee apupMeTHIECKoe, MeInaHa, HauOoJbIlee 1
HauMEHbIIIee 3HAYCHMUS;

o [IP 1.6.2 onepupoBath Ha 6a30BOM YpOBHE NMOHATUSIMU:
4acTOTa M BEPOSATHOCTH COOBITHS, CITydaiiHbIN BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH;

o [1P 1.6.3 BEIYMCIIATH BEPOSITHOCTHU COOBITHII HA OCHOBE
MOJICYETAa YHCIIa UCXO/OB.

e [IP 1.6.4 oneHnBaTh U CPAaBHUBATH B IIPOCTHIX CIYyYASIX
BEPOSITHOCTH COOBITUH B peaibHON KU3HH;

e [IP 1.6.5 unurarp, CONOCTABIIATH, CPABHUBATD,

MHTEPIPETUPOBAThH B MPOCTHIX CIyYasiX peajbHbIe
JIAHHBIE, IPEACTaBJICHHBIE B BUJIE TAOJIHUIL, THATPaMM,
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rpadguKoB

o[IP 1.7.1 OnepupoBaTh Ha 6a30BOM YPOBHE TOHATHSIMU:
TOUKa, [psiMasi, IJIOCKOCTh B IIPOCTPAHCTBE,
MapaJuIEIbHOCTh U NEPIIEHIUKYIIPHOCTh IPSIMBIX U
IIOCKOCTEH;

o [IP 1.7.2 pacno3HaBaTh OCHOBHBIE BU/IbI
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMua, MPSIMOYTOJIbHBIN
napajuiejaenumnes, kyo);

o [1P 1.7.3 uzo0paxkaTh u3ydaembie (GUTYPBI OT PYKH U C
MIPUMEHEHUEM MPOCTBIX YEPTEHKHBIX HHCTPYMEHTOB;

o[IP 1.7.4 nenath (BBIHOCHBIC) INTIOCKUE YEPTEIKH U3
PHCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY,
cOOKYy, CHU3Y;

o [IP 1.7.5 u3zBnekarb HHGOPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX PUTypax, MPeACTaBIECHHYIO Ha
YyepTekax U pUCYHKax;

o [1P 1.7.6 mpumensts Teopemy [ludaropa mpu
BBIUHCJICHUH JIEMEHTOB CTEPEOMETPUUYECKUX (PUryp;

o [IP 1.7.7 HaxoauTh OOBEMBI U IJIOMIAAN TOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;

o [IP 1.7.8 pacno3HaBaTh OCHOBHBIE BU/IbI TEJ BpAICHUS
(xoHyc, nuIuHIp, cepa u map);

o [IP 1.7.9 HaxonuTh 0OBEMBI U TIJIOMIAIN TTOBEPXHOCTEN
MPOCTEUIINX MHOTOIPAHHUKOB U TEJ BPAILLIEHUS C
npuMeHeHueM (GpopMmyI.

o [IP 1.7.10 cooTHOCHTH abCTpaKTHBIE TEOMETPUUECKHE
MOHSTHS U (DAKTHI C PEATbHBIMU JKU3HEHHBIMU
00BEKTaMU U CUTYAIHSIMU;

e[IP 1.7.11 ucnonb30oBaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYp JUIS PEIICHHUS TUTIOBBIX 3a/1a4
MPAKTUYECKOIO COJIEPIKaHMUS;

o [IP 1.7.12 cOOTHOCUTB ILJIOIIAAN TOBEPXHOCTEN TEN
OJINHAKOBOHM ()OPMBI Pa3IMUHOTO pa3Mepa;
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o I[P 1.7.13 cooTHOCUTH 00BEMBI COCYZIOB OJIMHAKOBOM
(GbOopMBI pa3TUYHOTO pa3Mepa;

e [IP 1.7.14 onenuBarh GpopMy IpaBUIHHOTO
MHOT'OT'paHHHUKA II0CJIE CIIUJIOB, CPE3OB U T.II.
(ompenensTh KOJIMYECTBO BEPILUH, pedep U rpaHeit
MOJTYYE€HHBIX MHOTOTPaHHUKOB)

o [IP 1.8.1 OnepupoBaTth Ha 6a30BOM YPOBHE IOHITHEM

JIEKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

e [IP 1.8.2 HaxoaUTh KOOPAUHATHI BEPIIMH Ky0a U
IPSIMOYTOJIBHOTO Napajuiesenuneia

o [IP 1.9.1 OnuceiBaTh OTACIBHBIE BHIIAIONINECS
PE3yJIbTAThI, TOJyYEHHBIE B X0/I€ Pa3BUTH MAaTEeMaTUKH
KaK HayKH;

o [IP 1.9.2 3narh npuMepbl MATEMaTHYECKUX OTKPBITUI U
MX aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOM
HUCTOPUEH;

e [IP 1.9.3 noHumMarh pojbp MaTeMaTUKHU B PA3BUTHHU

Poccnn

o [IP 1.10.1 IIpuMeHATH U3BECTHBIE METO/IBI IIPU PEILICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a]1a4;

e [IP 1.10.2 3ameuars U XapakTepu30BaTh

MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B OKpY Karolei
JNEHUCTBUTENbHOCTH
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2. CTPYKTYPA M COJAEPXAHHUE PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEJMETA

2.1. O0beM 001me00pa3oBaTeIbHOr0 Y4eOHOI0 NpeAMeTa U BH/AbI Y4eOHOH padoThl

Buj y4yeoHoii padornl OGLeM 42COB

O0beMm oOpazoBaTeabHOi nporpammsel OYII 301
AyauTOpHBIE

1. OcHoBHoOe conep:xkaHue

B T.4.

TeopeTudyeckoe o0ydeHue 97

MPAKTUYECKUE 3aHATHUS 156

2. TIpodeccnoHalIbHO OPUEHTHPOBAHHOE CO/lepkaHue (coaepKaHne MPUKJIATHOT0 MOIYJIs1) 30

B T.4.

Teopernueckoe oOyueHue

IPAKTUYECKHE 3aHSITHSI

NuauBuyanbHbIN IPOEKT

Koncyabranuun 12

IIpome:xxyToyHasi arrecTanus B GopMe SK3aMeHa 6




2.2. TeMmaTH4YeCKHUil IUIAH U coJiePKaAHUE YUeOHOT0 MpeMeTa
MATEMATHUKA

HAUMeHOB6AHUe

Conep:kanue y4yeOHOro Marepuasa (0CHOBHOe M MPodeccHOHAIbHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, NIPUKJIAJTHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPY HAJTUYMH)
1 2 3 4
OcHoOBHOe co/iep:KaHue
Paznen 1. IloBTOopeHme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Hens u 3aJauM | bazoBble 3HaHMS W yMEHMS 110 MaTeéMaTuke B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPYM | TIOBCETHEBHOM JESTEIBHOCTH.
OCBOCHHUHU CIECHMAIBLHOCTH | KOMOMHHPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprxanue yueOHOro MaTepuaia
Yucna wm Bbrumcnenus. | JlefcTBus Hal MOJOKHUTEIBHBIMEA U OTPHUIIATEIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H OK-01, OK-02,
Bripaxkenus U | JECSITUUYHBIMU IpOOSMHU. OK-03, OK-04,
peoOpa3oBaHus JeiicTBus co cTeneHsMu, (GOpMyIIbl COKPAILIEHHOTO YMHOXKEHHUS. 2 OK-05, OK-06,
KomOunmnpoBaHHoe 3aHsATHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJaepkaHue (copep:xanue IIK 5, 8, 9
I'eomeTpus Ha IUIOCKOCTH | MPUKJIAHOTO MOAYJISA)
Bunel ninockux ¢Guryp v ux miomasis.
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha MIIOCKOCTH 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
IIponienTHbIe BEuUCIeHHUs | [IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BRIYHUCICHHS. CIOXKHBIE POIIEHTHI
[IpaKTHYECKOE 3aHSATHE 4
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Tema 1.5
YpaBHEHHUs 1 HEPABEHCTBA

Coneprkanue yueOHOTO MaTepraa

Jluneiinble, KBaApaTHbIE, APOOHO-IMHEHHbIC YPaBHEHUS U HEPABEHCTBA

[IpakTrueckoe 3aHsiaTHE 2
Tewma 1.6 Coneprxkanue yueOHOro MaTepuana
Cucrtembl ypaBHeHMil U | CrocOOBI pEIIeHUs] CUCTEM JHHEUHBIX ypaBHeHui. [Tonstus: marpuna 2x2 u 3x3,
HEPABEHCTB onpenenutens Marpuubsl. Merony I'aycca. CucteMbl HENMHEHMHBIX YpPaBHEHUU. 6
CucTtemMbl HEpaBEHCTB
Komb6unupoBanHoe 3aHsatue
Tema 1.7 Coneprxkanue yueOHOTro MaTepuaa
BxonHoi KOHTpPOJIb Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHsI M HepaBeHCTBAa. l'eomeTpus Ha
IIJIOCKOCTH 2
KounTponbnas pabota
Paznea 2. 18
Crenenn U KOPHH.
Crenennast pyHKIusA
Tema 2.1 Cogepxanue yueOHOT0 MaTepuana
Crenennas ¢QyHnkuus, ee | [Toasrue KOpHSI N-OM CTENEHU U3 JACUCTBUTENBHOTO yucia. OyHKIMU ¥ = Q.E ux
CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsATHE 4
Tema 2.2 Cogepxanue yueOHOT0O MaTepuana _ OK-01, OK-02,
Hpeo6pa30vBaHI/Ie [TpeoOpazoBanre UppaAIMOHATBHBIX BBIPAXKEHUN OK-03, OK-04,
BIzIan(eHI/II/I C KOpHsMU n- | KoMOMHUPOBAHHOE 3aHITHE 4 OK-05, OK-07
Ol cTeTieHn
Tema 2.3 Coneprkanne yueOHOro MaTeprana
CpoiictBa  crenenn ¢ | [loHATHE CTemeHU ¢ JIOOBIM PallMOHAIBHBIM TMoKa3ateneM. CTerneHHble (QyHKINH,
paInoHaIbHBIM U | UX CBOMCTBA U rpauKu
JNEHCTBUTENbHBIM KomOuHMpOBaHHOE 3aHATHE 2
MOKa3aTeIsIMU
Tema 2.4 Cogepxanue yaeOHOTO MaTepuana
Pemenue PaBHOCHJIBHOCTD HppAallMOHAIBHBIX YPAaBHEHMM M HEPABEHCTB. MeToasl HX
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MppalMOHATBHBIX peiieHus. Penenne nppanuoHanbHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHHMH U HEPaBeHCTB | KOMOMHHpPOBaHHOE 3aHSATHE 6
Tema 2.5 Cogepxanne yaeOHOT0 MaTepuaa
Crenenu u KopHH. | Onpenenenue creneHHON (yHKuuu. Vcronp3oBaHHME €€ CBOMCTB IMPH pEIICHUH
Crenennast pyHKIUSA YpaBHEHHIA U HEPABEHCTB 2
KonrponsHas pabora
Pasznea 3. 18
IMoka3zareabHasn
GyHKuIuA
Tema 3.1 Coneprkanue yueOHOro Matepuana
[TokazarenpHas QyHkuus, | CTeneHb ¢ OPOW3BOJBHBIM  JCHCTBUTEIBHBIM TOKasarenem. OmnpenencHue
€€ CBOICTBa MoKa3aTelbHONW (YHKIMH, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
nokasarelnbHON (QyHKuMU. PerieHue mokasareabHBbIX ypaBHEHHH (YyHKIIMOHAJIBHO-
rpaduuecKkuM METOI0M 4
Komb6unupoBanHoe 3aHsATHE
Tema 3.2 Coneprkanue yueOHOTro MaTepuana OK-01, OK-02,
Pemienne nokxasarenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHHUBaHUS —IOKa3aTeJei, OK-03, OK-04,
YPaBHEHMM U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOUM NMEPEMEHHOM, (DYHKIIMOHAILHO-TPAUISCKUM METOIOM. OK-05, OK-07
Pemienue noka3aTenbHbIX HEPABEHCTB 8
[TpakTyeckoe 3aHsTHE
Tewma 3.3 Conepxanue yueOHOT0o MaTepuana
Cucrembl TOKa3aTeNnbHBIX | PemieHue cucteM mokas3aresibHbIX ypaBHEHHIA
YpaBHEHUI KoMmOuHMpoBaHHOE 3aHsTHE 4
Tema 3.4 Cogepxanue yueOHOT0O MaTepuana
Pemenue 3aja4. | PemeHne moka3aTeNbHBIX YpPaBHEHUH METOJOM YpaBHMBAaHHUS IOKa3aTelnel Hu
[Toka3zarenpHas QyHKIUS | METOJOM BBEICHUS HOBOM MepeMEHHOM. PeleHne moka3aTenbHbIX HEPABCHCTB
KourponbHnas pabora 2
Pazgen 4 IlpsimMble u 18 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
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NPOCTPAHCTBE
Tema 4.1. Copneprkanue yueOHOro MaTepuasa

OcHoBHbIE nonsatusa | [Ilpenmer crepeomerpuu. OCHOBHBIE TMOHATUA (TOYKA, TMpsMasi, IUIOCKOCTbD,
CTEPEOMETPUH. npoctpancTBo). OCHOBHBIE  akCMOMBI  cTepeomerpuu.  Ilepecekaromuecs,

Pacnionoxxenue npsMmseIx U

napajuleJbHble M CKpeluBarouniuecs  npsmele. [Ipu3sHak u CBOMCTBO

IJI0CKOCTEN CKPEIIUBAOIIUXCS MPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC (PUTYPBHI.
Komb6unupoBanHoe 3ansatue
Tema 4.2. Copneprkanue y4eOHOro MaTepuasa

[TapannenbHOCTh MPSAMBIX,
IpsAMOM M IUIOCKOCTH,

[TapannensHpie mpsiMas U 1ockocTh. Ompenenenue. [lpusnak. CsoiictBa (C
nokazatenbcTBoM). [lapamnensubie mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa

IIJIOCKOCTEN (c nokazatenbcTBoM). Terpasap u ero snemeHTsl. llapamienenunen u ero
asieMeHThl. CBOICTBA IPOTUBOMOJIOKHBIX IPaHEl U IMaroHaiel napaienenunea.
ITocTpoenune ceuenuii. Pemenue 3anad.
KomOunupoBanHoe 3aHsATHE

Tewma 4.3. Cogepxanue yueOHOro MaTepuana

[lepnieH MKy ISIpPHOCTD [lepnennukynsipusie npsmble. llapamienbHble npsMble, NEPHEHAMKYJISPHBIE K

MPSIMBIX, IPSIMOM U
TIIOCKOCTH, TNIOCKOCTEH

mwiockocty.  [Ipu3Hak  NEpPHNEeHIUKYISAPHOCTH  HPSAMOM M IUIOCKOCTH.

Hoxa3arensctBo. [lepnenaukynsap u HakiIoHHadA. [lepneHauKynspHbIE IIOCKOCTH.
IIpu3Hak nepneHauKyJISIpHOCTH IUIOCKOCTeN. [JokazarenbeTBo.
PaccTosHus B npocTpaHCTBE

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4. Coneprxanue yueOHOro MaTepuaia
T M X =

copeMa 0 Tpe Teopema o Tpex neprneHauKyispax. JlokazarenbCTBO. YToJI MEXAYy MNPSAMOW H
MEePIEeHINKYIIIpax

CpHICHIMKYIpA IJIOCKOCTBIO. YTOJI MEX/Y MIIOCKOCTSMHU

KoMmOuHMpoBaHHOE 3aHsTHE

Tema 4.5. IIpo¢eccnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
[TapannensHsle, NPHUKJIATHOTO MOIYJIS)
NIEPIEHIUKYIISIPHBIE, AkcuoMbl  crepeoMmerpuu. lleprneHauKyJIIpHOCTE NpSAMOM M IUIOCKOCTH,

CKpCHIUBAOIIHNECA TPAMBIC

napauiCiIbHOCTb JABYX IIJIOCKOCTH,

MEePHIECHINKYISIPHOCTD MIIOCKOCTEM

MIPSIMBIX, MEPIEHIUKYISAPHBIX

IIK S5, 8, 9
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[IpakTuueckoe 3aHsITHE

Tema 4.6. Coneprkanue yueOHOro MaTepuaa
Pewenue 3anau. Ilpsamelie u | PacrionoxkeHue MpsMbIX U IJIOCKOCTEH B MPOCTpaHCTBE. [lepneHanKyIsspHOCTh U
TUIOCKOCTH B | mapajuIeIbHOCTh MPSMBIX U TUIOCKOCTeH. CKpelMBatonmecs npsmble
MIPOCTPAHCTBE KontponsHas padora 2
Pazpen 5. Jlorapu¢msl. 28
Jlorapupmuyeckas
GyHkuus
Tema 5.1 Cogepxanue yueOHOTo MaTepuala
Jlorapugm yuciaa. | Jlorapudm yrcna. JleCATUYHBIA U HATYPAIbHBIN JIOTapu(MBbI, YHCIIO €
JecaTnaHbIH 1 | KoMOMHMpOBaHHOE 3aHATHE
HaTypalbHBIN JOorapudMmsl, 4
YHCIIO €
Tema 5.2 Coneprkanue yueOHOro MaTepuana
CroiictBa  jorapu¢mos. | Csoiictsa sjorapudmos. Oneparus torapupMUPOBAHHU.
Onepanus KomOunmnpoBaHHoe 3aHsATHE 6
norapu(pMUpPOBaHUS OK-01, OK-02,
Tema 5.3 CogepxaHue yueOHOT0O MaTepHuaa OK-03, OK-04,
Jlorapugmuueckas Jlorapudmmueckas GyHKIUS U €€ CBONCTBA OK-05, OK-07
(byHKIMS, ee CBONCTBA KOMOMHUPOBaHHOE 3aHATHE 4 1K 5, 8,9
Tema 5.4 Coneprkanue yueOHOTro MaTepuaa
Pemenne Ilonste norapudmudeckoro ypaBHeHHa. Omnepanus NOTEHIUpPOBaHUS. Tpu
Jorapu(pMIIecKux OCHOBHBIX METOJA pEIIeHUs JIOrapu(MUUECKUX YpPaBHEHWH: (YyHKIIMOHAIBHO-
YPaBHCHUH U HEPABECHCTB | rpadyuueckuii, METOX MOTEHIMPOBAHMS, METOJ BBEICHHS HOBOH IMEpPEMEHHOIA.

Jlorapugmuueckue HepaBeHCTBA 8

KombOunupoBanHoe 3aHstue
Tema 5.5 CogepxaHue yaeOHOTO MaTepHralia
Cucremsl ANTOPUTM pEIICHUS CUCTEMBbl ypaBHEHH. PaBHOCHIIBHOCTH JOTapHU(pMHUYECKHX
JorapupMUIECKUX YpaBHEHHIA U HEPABEHCTB
YpaBHEHUI KoMOunmpoBanHoe 3aHsTHE 2

29




Tema 5.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxkanue
Jlorapudmbl B mpupoze U | NPUKJIATHOTO MOAYJIS)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas chnupanb B npupoge. Ee
MaTeMaTUYECKHUE CBOMCTBA 2
[TpakTrueckoe 3aHsATHE
Tema 5.7 Cogepxanne yaeOHOT0 MaTepuaa
Pewenne 3ana4. | Jlorapupmuueckass  pynkums. Pemenwe — mpocredmmx — JorapuMUYECKUX
Jlorapudmel. ypaBHEHU M 2
Jlorapupmuueckas KoHTtposbHas padota
byHKIUSA
Pa3znen 6. Koopaunarsl u 14
BEKTOPbI
Tema 6.1 Coneprxkanue yueOHOro MaTepuasa 0K-02, OK-03,
JlexapToBbl KOOpAMHATHI B | JlekapToBbl KOOpAMHATHI B IpocTpaHcTBe. [IpocTeifiine 3agauyu B KOOpAMHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | Paccrosinue Mexy IByMsi TOUKaMU, KOOPAMHATHI CEPEIUHBI OTpe3Ka 4 11K5, 8, 9
MEXAy JByMs TOYKaMH. | KoMOMHHUPOBAHHOE 3aHSATHE
Koopaunatsl  cepenuHbl
OTpe3Ka
Tema 6.2 Coneprkanue yueOHOro MaTepuana
Bekropsl B mpocTpancTse. | Bektopel B mpoctpancTtBe. ClOXeHHE W BBHIYUTAHHWE BEKTOPOB. YMHOXKCHHE
VYrom Mexay BEKTOpaMH. | BeKTopa Ha unciio. KomrmianapHeie BeKTOphl. CKaIsipHOE MPOU3BEICHUE BEKTOPOB.
CkanapHoe mnpousselneHue | Pa3noxxeHne BEKTOpa Mo TpeM HEeKOMIUTaHApHBIM BekTopaM. KoopauHaTsl BeKTopa,
BEKTOPOB CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJ MEKIY BEKTOPAMHU, YIOJ 6
MEXy MPSIMON UM IUNIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH. Y paBHEHHE INIOCKOCTH.
["'eomeTpruyecKuil CMBICI ONIPENEIUTENS 2X2
Komb6unupoBanHoe 3aHsaTue
Tema 6.3 IpodeccnoHabHO-0PHEHTHPOBAHHOE coJepkaHue (conepxkanue
[IpakTuko- NMPHUKJIATHOT0 MOIYJIA)
OpHMEHTHpOBaHHbIE 3aJauyd | KoopauHaTHAs MIIOCKOCTh. BhIUMCIeHHE pacCTOSAHUM U IUIOMIaAe Ha MIOCKOCTH.
Ha KoopAauHaTHOHN | KonmnuecTBEHHBIE pacyeThl 2
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TUTOCKOCTH [MpakTUdeckoe 3aHsTHE
Tema 6.4 Cogeprkanue y4eOHOro MaTepuasa
Perenue 3aj1a4. | JlekapToBbI KOOPIMHATHI B IPOCTpaHCTBE. BekTophl B mpoctpancTBe. ClioKeHUE U

Koopaunats! 1 BEKTOpPBI

BbIYUTAHUC BCKTOPOB. YMHOXKEHHE BCKTOpa HA 4YHUCIO. KOMHHaHapHBIC BCKTOPHGIL.

CkasipHOE€  INpOW3BEAECHHE  BEKTOpOB. PasnokeHue Bekropa 10  TpEM

HEKOMIUIaHApHbIM BeKTopaM. lIpocreiimme 3agaum B koopauHarax. KoopauHaTsl
BEKTOpA, PACCTOSIHUE MEKY TOUKaMH, KOOPJMHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE

MIPOM3BE/ICHUE BEKTOPOB B KOOpPAMHATAX, YroJd MEXKIy BEKTOpaMH, Yol MEXIy 2
IPSIMOM U TIIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTponbnas pabota
Paznen 7. OcCHOBBI 38
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHKuun
Tema 7.1 Coneprkanue yueOHOro Matepuana
Tpuronomerpuueckue Pannannas mepa yrna. [ToBopoT Touku BOKpyr Haudana koopauHat. OmpeneneHue
(GYHKIMM IPOMU3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTAaHreHca. 3HAKM CHHYCa, KOCHHYCa, TAHTeHCa U 4
yraa, yucia. Panguannas v | KoTaHreHca MO YeTBEPTAM. 3aBHCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TaHT€HCOM OK-01. OK.-02
) )
rpagycHas Mepa yria IIZ KOTaHT€HCOM OJIHOTO M TOTO )K€ yIJia OK-03, OK-04.
OMOMHUPOBAHHOE 3aHATHE OK-05, OK-06,
Tema 7.2 Coneprkanue yueOHOro MaTepuana OK-07
OcHOBHBIE Tpuronomerpuueckue ToxjaecTBa. CHHYC, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB O TIK5. 8. 9
TPUTOHOMETPUUYECKHE u - o. Dopmybl IpUBEIEHUS 4 >
TOX/IECTBA. KoMOunmpoBanHoe 3aHstue
DopMyITBI IPUBEACHUS
Tema 7.3 Coneprkanne yueOHOTo MaTeprana
Cunyc, kocunyc, TaHrenc | Cymma m pa3sHOCTh cuHYycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHMHYC M KOCHHYC
CyMMBI U Pa3sHOCTH JBYyX | ABOWHOTO yrima. ®opmynsl monoBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
YTJIOB TPUTOHOMETPHUECKUX (YHKIUI B TPOU3BEIECHHE U TIPOU3BEIACHUS B CyMMY. 8
Cunyc U KOCUHYC | BelpakeHre TpUTOHOMETpHUYECKHMX (YHKIUH Yepe3 TaHTeHC MOJOBHHHOTO
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JIBOWHOrO yria. ®opMyisl
MIOJIOBUHHOTO yTIiia

aprymenTa. [IpeoGpa3zoBanusi MpOCTEHIITMX TPUTOHOMETPUICCKUX BhIPAKESHUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.4
@yHKIMHA, HUX CBOWCTBA.

Conepxanue yueOHOro MaTepraia

OO6nacTh onpeAeneHus U MHOXKECTBO 3HaYeHUH (yHKIHA. YETHOCTH, HEYETHOCTD,

CrniocoOsl 3aJaHus | epuoANYHOCTh QyHKIMHA. CriocoObl 3a1anust QyHKIHIA

Gynxmmit KomOunmnpoBaHHoe 3aHATHE

Tema 7.5 Cogneprkanue y4eOHOro MaTepuasa

Tpuronomerpuveckue OOnacth onpezeNeHuss 1 MHOXXECTBO 3HAYCHUIH TPUTOHOMETPUYECKUX (YHKIIHH.

(GyHKIIMU, UX CBOWCTBA H

YéTHOCTh, HEUETHOCTD, IEPUOUNIHOCT TPUTOHOMETpHUECKUX (PyHKIHMil. CBOHCTBA

rpaduxu u rpadukn QyHKIMIA y = COS X, y = sin X, y =tg X, y = ctg X.
Komb6un1poBaHHOE 3aHATHE.
Tema 7.6 Coneprkanue yueOHOro Marepuana
[IpeobpaszoBanue CixaTtue u pacTsbkeHre rpaduKoB TPUTOHOMETPHUUECKUX (PYHKITHIA.
rpadgukoB [Tpeo6pazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIHIA
TPUTOHOMETPUYECKUX [TpakTHdeckoe 3aHsATHE
byHKIMI
Tema 7.7 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJep;kaHue (conepxkanue
Onucanue NPUKJIAJTHOTO MOAYJIST)
MPOU3BOJACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUECKUX (YHKIHMA B MPOPECCHOHATBHBIX

IPOLECCOB €  IOMOIIBIO
rpadukoB QpyHKUINN

3agadax

HpaKTI/IquKOC 3aHATUC

Tema 7.8 Coneprxanue yueOHOro MaTepuaa
OO6patHble OO6patHbie TpuroHoMerpuueckue pyHkuu. Mx cpoiicta u rpapuku
TPUTOHOMETPUYECKHUE
KomOunupoBanHoe 3aHATHE
byHKIII
Tema 7.9 Coneprkanne yueOHOro MaTeprana
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemienne TpUTOHOMETPUUECKMX YpaBHEHUM OCHOBHBIX THUIIOB: MPOCTEUIINE
TPUTOHOMETPUYECKHUE YPAaBHEHMs, CBOJSLIMECS K KBaJpaTHBIM, pellaeMble
Pa3NoXKeHUEM Ha MHOKUTEIU, OJTHOPOIHBIE.

[Ipocrelinine TPUrOHOMETPUUECKUE HEPABEHCTBA
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KoMmOuHHUpOBaHHOE 3aHATHE.

Tema 7.10 Cogeprkanue y4eOHOro MaTepuasa

Cucremsl CucreMsl IpoCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN 2

TPUTOHOMETPUUECKUX Kom0unupoBaHHoe 3aHATHE

ypaBHEHUH

Tema 7.11 Cogepxanue y4eOHOT0o MaTepuaa

Pemienne 3amay. ocHosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI W HEPaBEHCTB B TOM YHCJIE C HCHOJIb30BAHUEM 2

Tpuronomerpuyeckue CBOMCTB (DYHKIIHIA.

byHKIMN Kontponbnas padora

Paznen 8. IlpousBoaHas 40

pyHkuum, ee

NpUMeHeHue

Tema 8.1 Cogepxanue yueOHOro MaTrepuana

TTousarue IPOU3BOJHOM. | OmpeielicHre YHCIOBOM TMOCIIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa

@opMysibl M TpaBUIIA | YHCIOBBIX TOCienOBaTeNbHOCTEH. OrmpeneneHue Ipenena MociIe0BaTeIbHOCTH.

muddepeHpoBaHus Beruucnenue  mpenmenoB  mocnenoBatenbHocTe.  Ilpemen  QyHkumm  Ha 2
o6eckoneunoctu. [Ipenen ¢pynkiuu B Touke. [Ipupamenue aprymenta. [Ipupamienue OK-01. OK-02
¢byHkuMu. 3ajnadd, MNOpPUBOASIIME K TOHATHIO Mpou3BojHOW. OrmpeneneHue OK—O3: OK-0 4:
IIPOU3BOJHONU. ANITOPUTM OTBICKaHHS IPOU3BOIHOMN OK-05, OK-06,
KomOunmnpoBanHoe 3aHsATHE OK-07

Tewma 8.2 Coneprkanue yueOHOro MaTepuana 11K5, 8, 9

[IpousBoaHEbIE cyMMEl, | ®opmysl auddepenunposanus. [Ipasuna auddepenurpoBanus 6

pasHOCTH  Tpou3BeneHus, | KoMOMHUpOBaHHOE 3aHATHE

4acTHOTO

Tema 8.3 Coneprxanue yueOHOro MaTepuaa

IIpousBonHbIe Onpenenenue crnoxHoi (GyHKIUH. [Ipon3BogHAS TPUTOHOMETPUUECKUX (YHKIIHMA.

TPUTOHOMETPUUECKUX [TpousBogHas CIOKHON QYHKIIMH

¢Gynkuuii.  IlpousBoanas | KoMOMHHPOBaHHOE 3aHSTHE 6

CII0KHON (QYHKIIIH
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Tema 8.4

Ilousrue o
HETIPEPBHIBHOCTU (PYHKITUH.
Metoa nHTEpBaAIOB

Copneprkanue yueOHOTO MaTepraia

[Tonstue nempepsiBHOM (QyHKIMK. CBoiicTBa HenpepbslBHON (yHKuuU. CB3b
MEX/y HEIPEPhIBHOCTBIO U TP PEpEeHIIMPYEMOCTBIO (PYHKIIUU B TOUKE. AJIFOPUTM
pEILLIEHUsI HEPABEHCTB METOIOM MHTEPBAJIOB

KomMmOuHupoBanHoe 3aHstue

Tema 8.5 CopepxaHue yaeOHOTO MaTepralia
['eomeTpuyeckuit u | ['eomeTpuueckuii CMBICT TPOU3BOJHONM (YHKIMH — YIIOBOW KO3(PHHUIIUEHT
buznvecKuit CMBICII | KacaTelbHOW K Tpaduky (yHKIUHM B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIUN. AJTOPUTM COCTaBJICHHS YPaBHEHMsI KacaTelbHOW K TpaduKy (QYHKIIHH
y=f(x)
Komb6unupoBanHoe 3aHsATHE
Tewma 8.6 Conepxanue yueOHOro MaTepuana
dusnueckuii cMbICIT | Du3nyeckuii (MEXaHMYECKUH) CMBICT TPOM3BOJHOM — MTHOBEHHAs CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v = S’ (1)
po¢eCCHOHATBHBIX [TpakTHueckoe 3aHsATHE
3aJa4ax
Tewma 8.7 Coneprkanue yueOHOro MaTepuana

MOHOTOHHOCTh (DYHKIUH.
Touku 3KCTpEMyMa

Bospacranue u yObiBaHue (yHKIIMH, COOTBETCTBHE BO3pacTaHUsi U YOBIBaHUS
GyHKIMM 3HaKy npou3BoAHOW. IloHATHE TPOM3BOJHONW BBICHIETO MOPSIKa,
COOTBETCTBUE 3HAaKa BTOPOM MPOU3BOAHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIHMU Ha
oTpe3ke. 3a7auyd Ha MAaKCUMyM M MHMHUMYM. IToHsATHE acMMOTOTHI, CIOCOOBI MX
orpesieNieHusi. AJTOpUTM HCCeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHON. JIpoOHO-NTMHeHAs pYyHKIUS

KoMmOuHMpoBaHHOE 3aHsTHE

Tema 8.8
UccnenoBanune QyHKIUN U
MOCTPOEHHE TpapUKOB

Conepxanue yueOHOro MaTepHasa

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'PaUKOB.

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 8.9 HauOombinee u
HaWuMEHbIIIEE 3HAYEHUS
byHKIIUN

Cogepxanue yueOHOTO MaTepuana

HaXO)K,Z[CHI/IC HauOOJBIICr0 W HAUMEHBIICTO 3HAYCHUH (IJYHKI_II/Iﬁ, MMOCTPOCHUC
I‘pa(l)I/IKOB MHOT'OYJICHOB C UCIIOJIB30BAHUCM aIlrapara MaTCMaTH4YCCKOro aHajinia
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 8.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxkanue
Haxoxnenue MPUKJIATHOTO MOYJIf)
ONTUMAJILHOrO pesyibTara | HanMenblee U HanOosblee 3Ha4YeHne (PyHKIUN 6
C IOMOILBIO IPOU3BOAHOM | [TpakTHUECKOE 3aHATHE
B MMPAKTHYECKUX 3a7a4ax
Tema 8.11 Copeprkanue ydeOHOro MaTepuasa
Pewenne 3a1a4. | @opmynbl U npaBuia quddepeniupoBanus. Mcenenoanue GyHKIUN ¢ TOMOIIBIO
ITpousBoaHas pyHKIMH, €€ | mpou3BoaHON. Hanbombiiiee U HaUMEHbIIIEe 3HAYCHHST (DYHKIIUH 2
MIPUMEHEHHE KonTponbnas pabota
Paznen 9. 40
MHOrorpaHHNKM M TeJa
BpAallleHUus
Tema 9.1 Coneprkanue yueOHOro MaTepuana
Bepumunsl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjeMeHTHI: BepinuHbI, peOpa, rpaHu. JuaroHaib.
MHOTOTpaHHUKA CeueHue. Brinykiible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU
KomOunmnpoBaHHoe 3aHsATHE 2
Tema 9.2 Copepxanue yueOHOTO MaTepuana
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBaHust u O60koBble TpaHu. Bricota mpusmel. [lpsmas u OK-01, OK-02,
COCTaBJIAIOLIME, CEYECHHE. | HaKJIOHHas nmpu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
[lpsmass u  mpaBuibHas | KoOMOHHMPOBAHHOE 3aHATHE 2 OK-05, OK-06,
MIPU3MBI OK-07
Tema 9.3 Cogepxanue yueOHOTO MaTepuana K5, 8,9
[Tapannenenunen, KyO. | [Tapanienenumnen, CBOWCTBA MPSIMOYTOJLHOTO mMapaienenunena, kyo. CeueHue
Ceuenue KyOa, | ky0a, mapaienenumneaa
napajuiefienuneaa KomMmOuHMpoBaHHOE 3aHsTHE 2
Tema 9.4 Coneprkanne yueOHOTo MaTepuana
[Mupamupa, ee | [lupamuna u ee onementsl. Ceuenue mnupamuasl. [lpaBunbHas nupamuja.
COCTaBJIAIONINE, CEYEHHE. | YCcedeHHas MUpamMuaa
[IpaBunbHas  nHupamuja. 2

KomMmOuHMpoBaHHOE 3aHsTHE
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VYceuennas nupamuaa

Tema 9.5

Copepxanue yueOHOro MaTrepuaa

bokoBas 51 nonnas | [1nomaas OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

MOBEPXHOCTh npu3Mbl, | KoMOMHMpOBAaHHOE 3aHSATHE

MU PAMH/IBI

Tema 9.6 Cogepxanue y4eOHOT0o MaTepuaa

Cummerpuss B KyOe, | CUHMMETpHUSI OTHOCHTEIBHO TOYKH, MPSMOH, miockoctH. CHUMMETpusi B KyOe,
napajuiesienumnese, napasuiesienunesie, npusMe, mupamuse

npu3Me, MUpaMue KombOunnpoBanHoe 3aHsaTue

Tema 9.7 Coneprkanue yueOHOro Matepuana

[TpaBwibHBIE [onsTne mpaBmibHOTrO MHOTOrpaHHKUKA. CBOICTBA PAaBUIIBHBIX MHOTOIPAaHHUKOB
MHOTOTPaHHUKH, uX | [IpakTuueckoe 3aHsITHE

CBOMCTBA

Tema 9.8 Copepxanue yueOHOro MaTepuana

Hununnp, ero | Hununnp u ero snementsl. CedeHne MUIMHApA (MapajieibHOe OCHOBAHUIO U OCH).

COCTaBJIAIOIIHUC. Ceuenne

Pa3zBepTka numuHapa

LUAJIMHIPA Kom6unmnpoBanHoe 3aHsTue
Tema 9.9 IIpodeccnoHabHO-0PUEHTHPOBAHHOE coJep;kaHue (conepxkanue
Konyc, €ro | NPUKJIAJAHOT0 MOAYJIS)

cocraisirone. CedyeHue
KOHyCa

KOHyC nu ero osaeMmeHTEl. CedeHue KOHYCa (napanneanoe OCHOBAHUIO U
mpoxoadmee 4epe3 BepI_HI/IHy), KOHHYCCKHE CCUCHHA. Pa3BepTKa KOHYCa

KombOunnpoBanHoe 3ansTHe

Tema 9.10 Coneprkanue yueOHOro MaTepuana

VY ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero obpasyromas u Beicota. CeueHne yCeueHHOro KOHyca
Ceuennue yceueHHOro | KomOuHMpOBaHHOE 3aHATHE

KOHyCa

Tema 9.11 Copepxanue yueOHOTO MaTepuana

Hlap u cepa, ux ceueHus

[ap u chepa. Bzaumuoe pacnomnoxxkenue chepsl u miockoctu. Cedyenue 1apa,
cdepsl

KoMmOuHupoBaHHOE 3aHATHE

Tema 9.12

Cogepxanue yueOHOTO MaTepuana
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ITonsarue 00 oO0BEMe Teia.

[Tonsitue 06 o6wveme Tena. OObeM KyOa W MPSIMOYTOJBLHOTO IMapajuielenuIe/a.

OTtHoweHue oobemoB | OObeM mpu3Mbl W nuiauHApa. OTHoIIeHHE O00bEMOB  MOAOOHBIX  TEIl. 4
MOI00HBIX TEJ ['eomeTpuyeckuii CMBICIT ONpeaenuTeNs 3-ro nopsaKa
Kom0uHMpoBaHHOE 3aHsATHE
Tema 9.13 Cogepxanue yaeOHOT0 MaTepuaa
Obbembl M IUIOWAH [ OGpembl MpaMiabl 1 KoHyca. OGbeM mapa. ILIomaiu moBepXHOCTel Ter 2
MOBEPXHOCTEH Tel
KomOunupoBanHoe 3aHsTue
Tema 9.14 Coneprkanue yueOHOro Matepuana
Kom6unanuu KoMmOuHanmu reoMeTpuuecKux Tem
MHOIOIPDaHHUKOB U Tel | [IpakTHuecKoe 3aHATHE 4
BpallleHUS
Tema 7.15 Coneprxkanue yueOHOro MaTepuana
I'eomerpuueckue Hcnonp3oBanne KOMOMHAIIMIT MHOTOTPAHHHKOB W T BpAIICHUs B MPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a[auax
[TpakTHdeckoe 3aHsATHE 4
Tema 9.16 Cogepxanue yueOHOTO MaTepuana
Pemenue 3a1a4. | OOBbEeMbI U IUIOIIAIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpaIlleHUs
Mmuororpanauku  u  Tena | KontponbHas pabora 2
BpAICHHS
Pasnen 10. 12
IlepBooGpa3nasn
by, ¢ OK-01, OK-02,
npuMeHeHHe OK-03, OK-04,
Tema 10.1 Coneprkanue yueOHOTo MaTepuana OK-05. OK-06
ITepBooOpasHas (QyHKuUMH. | 3amaya 0 BOCCTAHOBJICHHU 3aKOHA IBHKEHHS IO M3BECTHOM ckopocTu. [loHsiThe OI,<—07 ’
[TpaBuna HAXOXIEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TOHITHEM HHTerpaja M NEepBOOOpazHOM A TIK5. 8.9
NepPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBs3b NepBOOOpa3sHOM M €€ NMPOU3BOIHOIA, T
BBIYHCIICHHE TEePBOOOpa3sHOW st maHHOW (QyHKimu. Tabmuma dopmyn mis
HaX0X/IeHU MepBooOpa3HbIX. M3yueHne mpaBuiia BEIUMCICHUSI TIEPBOOOpa3HON 2
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 10.2 Cogeprkanue y4eOHOro MaTepuasa
ITnomans KpUBOJIMHEHHOM | 3ama4yu, MPUBOJSIIME K IMOHSATHIO ONPEICIICHHOTO WHTErpaja — O BBIYMCICHUU
TpareLnuu. @opMyia | UIOIAAX KPUBOJIMHEWHOW Tpamenud, O MepeMemeHnd Touku. [loHsrue
Herotona — JleitOHuna ONPENENEHHOTO  HMHTErpaa. ['eomerpuueckuii ©u  (QU3MUECKUI  CMBICT
omnpenenenHoro uarerpaita. ®@opmyna Herotona— JleitOnua 2
Kom0uHupoBaHHOE 3aHATHE
Tema 10.3 Cogepxanue yaeOHOT0 MaTepuaa
Heomnpenenenusiii u | [lonsTre HeompeeIeHHOTO UHTErpaja
ONpE/ICNICHHBIN HHTErpaiibl | KoMOMHUPOBaHHOE 3aHSATHE 2
Tema 10.4 Coneprkanue yueOHOro Matepuana
[TonsiTne 00 | 'eoMeTpHUUECKHUiT CMBICIT OIIPEIEIEHHOI0 HHTErpaia
OMpPEACICHHOM HHTEerpane | KomOMHUPOBaHHOE 3aHSTHE 2
Kak iouiaau
KPUBOJIMHEWHOM Tpanenuu
Tema 10.5 IpodeccnonabHO-OPHEHTHPOBAHHOE coJiep;KaHue (conepxkanue
OnpeneneHHblil MHTErpall | NPHKJIAIHOTO MOLYJIs1)
B KU3HU ['eomeTprueckuii cMmbIca ompenesneHHoro wuHrerpaiga. Popmyna Heiorona -
JleitOuuna.
Pemenue 3anau Ha MpUMeHEHUE UHTETpalIa JUIsl BBIUMCICHUS] GU3NYECKUX BEJIUYUH
¥ TUTOMIAIeH 2
[TpakTyeckoe 3aHsATHE
Tema 10.6 CogepxaHue yueOHOTO MaTeprala
Pewmenue 3amad. | [IepBooGpasHas ¢pyukimu. [IpaBuia HaxoxaeHus neppoodpasubix. Ee npumenenue
ITepBoobOpasnas Qynkumu, | Konrponsuas pabora 2
ee MpUMEeHEeHNe
Pa3znen 11. Jlorapudmsi. 28 OK-01, OK-02,
Jlorapumuueckasn OK-03, OK-04,
pyHkuus OK-05, OK-07
Tema 11.1 Coneprkanue yueOHOTo MaTeprana IIK 5, 8, 9
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Jlorapupm qucIa.
JecsaTuanbIit u
HaTypaJIbHBIN JIOTapu(MBbI,
YHUCIIO €

Jlorapudm yucna. JlecaTuuHbIil 1 HATYpaTBHBINA JOTapU(GMBI, YUCTIO €

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.2
CpoiictBa  norapu¢moB.

Conepixanue yueOHOro MaTepuaia

Cgoiicta norapudmon. Onepanus jorapuMupoBaHusL.

Omnepanus Komb6unupoBanHoe 3ansarue
norapu(MUpOBaHUs

Tema 11.3 Cogepxanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA

GbyHKIUS, ee CBOMCTBA

KomOuHupoBanHoe 3aHsTue

Tema 11.4

Pemenne
Jorapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

Coneprkanue yueOHOro MaTepuana

[Tonstne norapupmudeckoro ypaBHeHHs. Omnepamnust TMOTCHIUPOBaHHUA. Tpu

OCHOBHBIX METOJ[a pEIIeHHs JIOTapu(MUUECKUX YpaBHEHHN: (yHKIIMOHAIBHO-

rpadu4ecKkuid, METOJ] TOTEHIMPOBAHHWS, METOJ BBEACHUS HOBOH IEPEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.5 Coneprxanue yueOHOro MaTepuasa

Cucremsl ANTOPUTM peIlIeHUs CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapu(pMUUECKUX
JorapuPMUUECKUX YpaBHEHUI U HEPABEHCTB

YpaBHEHUI KomOuHupoBaHHOE 3aHATHE

Tema 11.6 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NMPHUKJIATHOT0 MOIYJIA)

[Ipumenenue norapudma. Jlorapudmuyeckas CHupaib
MaTeMaTUYECKUE CBOWCTBA

B npupome. Ee

[IpakTHueckoe 3aHsATHE

Tema 11.7

Pemenne 3a/1ad4.
Jlorapugmsl.
Jlorapudmuueckas
byHKIUSA

Conepxanue yueOHOro MaTeprasa

Jlorapupmuueckas  ¢yHkuus.  Pemenume — mpoctedmmx
YpaBHEHUNU

JorapupMHUECKUX

KonTponbnas padota
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Pazgen 12. DuiemeHTHI 25
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepPOATHOCTE
Tema 12.1 Cogeprkanue y4eOHOro MaTepuasa
OcHoBHBIE noHaTHs | [lepectaHOBKH, pa3MenIeHUs], COUETAHUSI.
KOMOMHATOPUKHU 4
Komb6un1poBaHHOE 3aHATHE.
Tema 12.2 Coneprxkanue yueOHOro MaTepuana
CoObiTHE, BEpPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSITHOCTU CYyMMBbI
coObITus.  CnoxeHue M | coObITHIA. YCIOBHAS BEPOSATHOCTD. 3aBUCHMbIC U HE3aBUCHMBbIE COOBITHS. TeopeMbl
YMHOXEHHUE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
4
KomOunupoBanHoe 3aHatue
Tema 12.3 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
BepositHOCTB B | IPUKJIATHOTO MOIYJIs1)
po¢eCcCuOHATBHBIX OTHOcuUTENbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTHYECKOE
3a1auax orpeieneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
[TpakTrueckoe 3aHsATHE 4
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
JvckpetHas  ciydaiiHas | Bunel cimydaiiapix BenmuumH. OrmpeneneHue JAUCKPETHON CIy4ailHOW BEIWYHHEL.
BEJINYMHA, 3aKOH €e | 3aKOH pachpelesieHus JUCKPeTHOW ciydailHOM BenuuuHbl. Ee uucioBble
pacrpeneneHus XapaKTEPUCTUKH 4
KomOunupoBanHoe 3aHATHE
Tema 12.5 Coneprxanue yueOHOro MaTepuaa
3ajaun  MmaremaTtndeckod | Bapmanmonneiii  psa.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU psijia HaOII0JaeMbIX TAHHBIX
KomMmOuHMpOBaHHOE 3aHsTHE
4
Tema 12.6 IpodeccnonabHO-0PHEHTHPOBAHHOE coJepKkaHue (conepxkanue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK S5, 8, 9
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CocraBienre TaOIUII o
JIUarpamMM Ha IPaKTHKE

NMPHUKJIATHOTO0 MOIYJIf)

[lepBuunas 06paboTKa CTaTUCTUYECKUX AaHHBIX. [ paduueckoe ux npeacrabiieHue.
HaxoxneHnue cpeqHuX XapakTepUCTHK, HAOIIOAaeMbIX JaHHBIX

[IpakTrueckoe 3aHsiTHE 3
Tema 12.7 Copepxanue yaeOHOT0O MaTepuaa
Pemenue 3a1a4. | DneMeHThl KoMOMHaTopuku. CoObITHE, BEpPOSTHOCTH COOBITHS. CloXkeHue u
DNIeMEeHThI YMHO>KEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponbnas pabota 2
CTaTUCTMUKM U  TEOpHUHU
BEPOATHOCTEH
Pasznen 13. YpaBHenusi u 24
HEepaBeHCTBa
Tema 13.1 Coneprkanue yueOHOro Matepuana
PaBHOCHIIBHOCTB PaBHOCUIBHOCTE ypaBHeHMII M HepaBeHCTB. OmpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHHMM U HEPABEHCTB. | pABHOCWJIBHBIX IE€PEX0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOmmMe MeTo/bl
OOmme MeToAbl pEIeHUsT | pellieHHusT YPaBHEHHI: MEPeXoJ OT PaBEHCTBAa (YHKIMA K PAaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLHH, METOJ pa3oKeHUs Ha MHOXHUTEIH, METO] BBEIACHUS
HOBOH NepeMeHHON, (YHKINOHATbHO-TpapUUECKHii MeTo
KomOnHMpOBaHHOE 3aHSTHE OK-01, OK-02,
Tema 13.2 Conepxanue yq4eOHOro MaTepuaa OK-03, OR-04,
I'padmueckuit MeToJ | O01re MEeToAbl pelieHHs] HEPABEHCTB: MEPEX0]l OT CPAaBHEHUS 3HAUEHUN (YHKIUI OK-05, OK-06,
perteHust YPaBHEHMH, | K CpPaBHEHHIO 3HAYCHHWH apryMEHTOB I MOHOTOHHBIX (DYHKIWH, MeTo. OK-07
HEPaBEHCTB UHTEPBAJIOB, (YHKIMOHATIBHO-Tpaguueckuii metoa. I'paduueckuii meton pereHus K5, 8,9
YpaBHEHMI U HEPABEHCTB 4
KombOunupoBanHoe 3aHstue
Tema 13.3 Coneprkanue yueOHOTO MaTepuasa
VYpaBHenus u HepaBeHCTBA | OmpeneneHne MOAYIsA. PackpeiTe Momynsi 1o ompezeneHuro. [Ipocreiimme
C MOJyJIEM YpaBHEHHS M HEpaBEHCTBA ¢ MojayseM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0B B
OTIpeIeIeHHBIX TUIIaX YPaBHEHUH U HEPABEHCTB C MOJLyJIEM 4

KoMmOuHMpoBaHHOE 3aHsTHE
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Tema 13.4
YpaBHEHHUS] 1 HEPABEHCTBA

Copneprkanue yueOHOTO MaTepuraa

3nakoMcTBO ¢ napameTpom. [Ipocreiinirie ypaBHeHHs 1 HEPABEHCTBA C TapaMeTPOM

C mapameTpaMu KomOunmpoBanHoe 3aHATHE 6
Tema 13.5 IIpodeccnonaibHO-OpHEeHTUPOBAHHOE coJep:KaHue (copep:xaHue
CocraBiieHHE M pelLICHHE | HPUKJIAIHOTO MOLYJIsI)
npodecCHOHANIbHBIX 3371au | PereHue TEKCTOBBIX 3324 MPO(ECCHOHATBHOTO COICPIKAHUS
C MIOMOILIBIO YPAaBHEHUI [TpakTiueckue 3aHATH 4
Tema 13.6 Cogeprkanue ydeOHOro MaTepuaia
Pemenne 3a1a4. | OOuie MeToAbl PEeIleHUs] YpaBHEHUNM. YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM U C
VpaBHEHUS U HEPABEHCTBA | IapaMeTpamMu

[TpakTHdeckoe 3aHsATHE 2
IIpomexyrounas arrecranms (JK3amMeH) 6
Bcero: | 301
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3. YCJIIOBUA PEAJIMZALIUU TPOTPAMMBI YYEBHOI'O ITPEIMETA
3.1. MaTepua/IbHO-TEXHHYECKOE o0ecneueHue

s peanusanuu pabodel mporpaMMbl UMeeTcst yueOHbIi kaOnHeT MmareMaTHKH Ne401.
O6opynoBanue yueOHOT0O KabuHeTa!

- cTOJBI - 15

- cTyJibsi- 30

- pabouee MecTo TpenoaBarens - 1

- UHTE€paKTUBHas JA0cKa - 1

- KOMIIBIOTEPHBIN CTOI - 1

- y4eOHUKH, yueOHbIe TOCOOuS;

- CIIPaBOYHUKH, CIIOBAPH;

- TaOJIUIIBI;

- TeMaTU4YecKui cTeHn - 1

- mkadsr - 2

- METOAMYEeCKHE (TEMATUYECKUE) MaNK1

Texnuveckue cpeacTBa 00y4eHus :

- KoMIbroTep - 1

- HHTEpaKTUBHAsI JOCKA C JIMI[EH3MOHHBIM MPOTPaMMHBIM 00eCTIedeHHEM
-- TECTBI

- IpE3CHTANU 110 TEMaM

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Ilepeyenb y4eOHbIX M3aaHuii, UHTEpHET-pecypcoB, 10NOJTHUTEIbHOM JUTEPATYPbI



1. Maremarunka: anreOpa ¥ Hadala MaTeMaTHIECKOTO aHaln3a, TeoMeTpus. Anrebpa M Hadajga MareMarndeckoro aHanm3a 10-11 xi1.:0a30BeIi 1 yriy0J1. YPOBHH:
yueonuK /I.A. Anumos, FO.M.Komsrua u ap. — M.: [Ipocemenne,2023 -463c

2. Marematuka: anrebpa U Hadajga MaTeMaTu4deckoro aHanmnsa reomerpus: 10-11 ki.:6a30Bb1if u yriry6mn. ypoBru: yueOHuk /JI.C. AtanacsH, B.®. byty30B u ap. —
M.: IlpocBemenue,2023 -287c.

3.bammakoB M.U. Marematnka: yaeOHUK A1 CTYA. yUpekaeHuii cpen. npod. odpazosanns M.U bammakos. — 10-e uzn., crep. - M.: Akagemus, 2018 r. — 256 c.

4. bammakos M.M. Martemaruka. COOpHUK 3a7a4 MpO(UIBLHONW HANpPaBICHHOCTH: ydeO. MocoOue i CTyHd. yupexaeHwid cpea. npod. OOpasosanus/ M.U
bammakos. — M.: Akagemus, 2017 r.

5. bammako, M. W., Marematuka : y4eOnuk / M. W. BammakoB. — Mocksa : KuoPyc, 2024. — 394 c¢. — ISBN 978-5-406-12450-5. — URL.:
https://book.ru/book/951555 (mata obpamenus: 04.09.2024). — TekcT : 31€KTPOHHBIM.

6.Camun, B. H., ®urancoBas matemarnka : yuyebnuk / B. H. Canun, O. FO. CutaukoBa. — Mocksa : KaoPyc, 2024. — 153 ¢. — ISBN 978-5-406-12122-1. —
URL: https://book.ru/book/952123 (nara oopamenus: 04.09.2024). — TeKCT : 3JIEKTPOHHBIM.

7. H3w00a, T. C., Maremaruka. [Ipaktukym : yueOHnoe mocobue / T. C. J[3r00a. — Mockga : Pycaiinc, 2024, — 202 ¢. — ISBN 978-5-466-06937-2. — URL.:
https://book.ru/book/954059 (nata oopamenus: 06.09.2024). — TekcT : 3MCKTPOHHBIH.

8. Jloxynumesckuii, JI. B., JluckperHas marematuka : yueOnuk / JI. B. Jlokynuesckuii, M. H. Makcumenko, C. B. TuxonoB. — Mocksa : KaoPyc, 2024. — 262 c.
— ISBN 978-5-406-12626-4. — URL: https://book.ru/book/954584 (nara obpamenus: 06.09.2024). — TekcCT : 3IeKTPOHHBIN.

9.bammakoB, M. 1., Matematuka. [Ipaktukym : yueOHo-npakTHueckoe nocodue / M. U. bammakos, C. b. Outna. — Mocksa : KnoPyc, 2024. — 294 c. — ISBN
978-5-406-13247-0. — URL.: https://book.ru/book/955149 (nara oopaienus: 06.09.2024). — TeKCT : 37EKTPOHHBIH.

10. I'unes, B. I'., OnemenTapubie QpyHKIMH, TPOU3BOAHBIC, HHTErpalibl M Havyana aHanusa : yueonoe nocodue / B. I'. I'mneB. — Mocksa : Pycaiinc, 2024. — 183 c.
— ISBN 978-5-466-07848-0. — URL: https://book.ru/book/955648 (nara obpamenus: 06.09.2024). — TekcT : 37eKTPOHHBIN.

11. I'onuapenko, B. M., DnemeHTHI BoIcIIel MaTeMaTHKH. : yaeOHUK / B. M. ['onuapenko, JI. B. Jlumaruna, A. A. PeutoB. — Mocksa : KaoPyc, 2024, — 363 ¢. —
ISBN 978-5-406-13414-6. — URL.: https://book.ru/book/954527 (nata oopaimenus: 06.09.2024). — TekcT : 3JCKTPOHHBIH.

12. T'ynusn, B. 1., DnemMenThl BhIcIIeH MaTeMaTHKH : yueOHoe mocooue / b. LI I'ynusn, I'. B. Tynusa. — Mocksa : KaoPyc, 2025. — 436 ¢. — ISBN 978-5-406-
13682-9. — URL.: https://book.ru/book/955434 (nata oOpamenus: 06.09.2024). — TekcT : 2J1€KTPOHHBIMH.

13. Jla6osckmit, C. M., JluckperHas MaremMaTWka C 3J€MEHTaMH MareMatudeckoi yoruku : yueOHMK / C. M. Jlabomckuii, JI. B. Jlokymuesckuii, M. H.
Makcumenko, C. B. TuxonoB. — Mocksa : KuoPyc, 2024. — 220 c¢. — ISBN 978-5-406-12294-5. — URL: https://book.ru/book/954020 (mata oOpaieHus:
06.09.2024). — TeKcT : NeKTPOHHBIH.

14. baxtuna, E. B., KoMIIIeKT KOHTPOIEHO-U3MEPUTEIBHBIX MAaTEPUANIOB ISl IPOBEPOUHBIX PadoT 1Mo yueOHoW aucuumiinae MaTtematuka : MmoHorpadus / E. B.
baxtuna, M. JI. Kopskuna, H. H. IlynareeBa, U. U. Kucenea. — MockBa : Pycaitnc, 2019. — 77 ¢. — ISBN 978-5-4365-3744-3. — URL:
https://book.ru/book/934593 (mata obpamenus: 06.09.2024). — TekcT : 3NEKTPOHHBIH.

15. D0P: "Anrebpa. 10-11 xmacc". OO0 "SAKmacc"
16. Marematuka. Kontponbabie paboTsl. IHTepakTHBHBIE 3amanus. 10-11 kmacc

17. Tecrosle ynpaxknenus EI'D no marematuke. OOO "Yun.py"
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18. TloaroroBka ¢ EI'D mo maTemaruke (mpodmibHeiii ypoBerb. OO0 "doxkchopa”

19.Marematuka u uadopmaruka. : yaeonoe nocodue / K. B. banaun, B. H. banuieikos, A. B. Pykocyes [u np.] ; nox pen. K. B. bannuna. — Mocksa
2023. — 361 c. — ISBN 978-5-406-11032-4. — URL.: https://book.ru/book/947275 (nata obpamenns: 04.09.2024). — Tekcrt : 3MeKTPOHHBIH.
20.90P: "Anreopa. 10-11 xmacc". OO0 "SKmacc"

21

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

90P: "Teomerpus. 10-11 xkmacc". OO0 "AKnacc"

OO0P: "Enunslit rocygapcTBeHHbIN 3k3ameH 11 kmace. Matemaruka". OOO "AKnacc"

Maremarnka. ®I'BHY "MHCTHTYT CTpaTeruu pa3BuTHI 00pa3oBaHus"

Tpenaxep "Ob6nako 3nanuit". Maremaruka. 10-11 knace. OOO "®wusukon Jlad"

MaremaTuka. Anredpa 1 Hayana MaTeMaTHueckoro ananusa. Marepaktusnsle 3aganus. 10-11 kimacc. OO0 "Ckaenr”
Marematuka. BepositTHocTb 1 ctatuctuka. UHutepaktuBHbie 3aganus. 10-11 kmaccer. OOO "Ckaenr".

bubnmoTexa 31eKTpOHHBIX 00pa3oBaTenbHBIX pecypcoB. Anreopa. 10-11. kmace. Harmsaanasie ypoku. OO0 "OK3AMEH-ME/IUA"
Bepostaocts u ctatuctuka 10-11. OO0 "CBEPOBPA3OBAHUE"

Hudporoit kypc "Anredpa u Hayanma marematndeckoro ananm3a" 10-11 xracc ®T'AOY AI1O "Axanemuss Munnpocsemenusi Poccun"
Hudposoit kype "T'eomerpus” 10-11 kmacc. DI'AOY AIIO "Axkaxemuss Munnpocsemnienus Poccun"

TecroBble ynpaskHeHHUs 110 airedpe 1 Hayanam MareMaTndeckoro ananusa ans 10-11 kmacca. OO0 "Yuu.py"

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA TPEJIMETA

: KnoPyec,

Cucrema KOHTPOJIA U OLICHKU PE3YJIbTATOB I10 IPECAMETY paspa60TaHa B COOTBCTCTBHHU C JIOKAJIbHBIMU HOPMATHUBHBIMH JOKYMCHTAMMU:

- [Tonoxenue o TeKyIeM KOHTPOJIE 3HAHUHN U IPOMEXYTOUHOM aTTecTallii 00yyaroluxcs;

- [lonoxxenune o pazpaboTke QOHIA OLEHOYHBIX CPEACTB I MPOBEACHUS TEKYLIEro, pyOeKHOIO KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOM
aTTecTaluy 00y4JaroIuXcs;
OCHOBHBIM OOBEKTOM CHCTEMBI OIIEHKH, €€ COJAEp)KaTellbHOW M KpuTepuanbHOM 6a3oif BeicTymaioT TpeboBanus ®PI'OC COO, xoropsle
KOHKpeTH3upoBaHbl B [l1aHupyeMbIX pe3ynbratax ocBoeHus: ooydaromumucs [IpumepHoil 0CHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPETHETO OOILEro
oOpa3oBanus. B pabouyeil mporpaMMe y4eGHOTrO MpeaMeTa IIaHUpyeMble pe3ybTaThl (JINYHOCTHBIE, METAIIPEMETHBIE U MIPEIMETHBIE) paclpeaeIeHbI
0 pa3zienaM U TeMaM.

YpoBHEBBIH MOAXO0/] K OLlEHKe MPeIMeTHbIX Pe3yJIbTATOB oOecreunBaeTcs ABYMs TPYIIaMH UX MPEICTABICHUS:
«BBINMyCKHUK Hay4YHUTCs» — 0a30BBIN YPOBEHbD;
«BBINYyCKHUK MOTYYUT BO3MOKHOCTh HAYUYUTHCS» — Oa30BbIi YpPOBEHb.

I'pynna pe3ynbraToB « BIMyCKHUK HAyYUTCs» MpEICTaBIsieT cOO0M pe3yabTaThl, TOCTHKEHNE KOTOPBIX 00eCTIeYnBaETCsl B OTHOIIIEHUH BCEX
00ydaromuxcs.
['pynna pe3ynbraToB « BEITYCKHUK MOTYyYUT BO3MOKHOCTD HAyUHUTHCS» 00ECIIEYUBAETCS B OTHOILIEHUU Hanbosiee MOTUBUPOBAHHBIX U
CIOCOOHBIX 00YYaIOIIUXCSI.

OcCo0eHHOCTH OLICHKH JIMYHOCTHBIX Pe3yJIbTaTOB
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dopmupoBaHUE JTUYHOCTHBIX PE3yIbTaTOB OOECIEUNBAETCS B XOJ€ peaM3alli BCceX KOMIIOHEHTOB 00pa30BaTeNbHON NesATeIbHOCTH, BKIIIOYas
BHEYPOUHYIO JESITEIbHOCTD.

B cootBerctBrum ¢ TpedoBanusMu GI'OC COO mocTmKeHUE TUYHOCTHBIX PE3YJIbTATOB HE BHIHOCHTCS Ha UTOTOBYIO OIEHKY OOYyYaromuxcs, a
SBIISICTCS IPEMETOM OIICHKH 3()()EeKTUBHOCTH BOCIHTATEIbHO-00Pa30BaATEIbHON e TEIbHOCTH TEXHUKYMA.

Bo BHyTpeHHEM MOHUTOPUHTE NMPEAYCMOTpPEHA OLleHKa C(HOPMUPOBAHHOCTH OTAEIBHBIX JUUYHOCTHBIX PE3YIbTATOB (COOJIIOIEHNE HOPM U MPABUIT
MOBEJICHUS, MPUHATHIX B TEXHHKYME; yyacThe B OOIIECTBEHHON >KM3HM TEXHUKyMa, OJMKalllee COLMAIbHOE OKPYKEHHE, OOIIEeCTBEHHO-TIOJIC3HAsS
JESITeNIbBHOCTh; OTBETCTBEHHOCTD 32 PE3YJIbTaThl 00yUEHUs; CIOCOOHOCTD JIeNIaTh OCO3HAHHBIN BBIOOp CBOEH 00pa3oBaTeNbHOM TPAeKTOPUHU; LIEHHOCTHO-
CMBICJIOBBIE€ YCTAaHOBKH 00y4aromuxcs). Pe3ynbraTel, HOTy4YeHHBIE B X0/I¢ BHYTPEHHHX MOHUTOPHHIOB, UCTIOIB3YIOTCS TOJIBKO B BHJIE arperHpOBaHHBIX
(YCpeIHEHHBIX, aHOHUMHBIX ) JJaHHbIX.

BHyTpeHHUII MOHUTOPUHI OpraHu3yeTcsl aJAMHHHCTpalleil TEXHHKyMa W OCYIIECTBISETCS KypaTOpoM MPEUMYIIECTBEHHO Ha OCHOBE
©KEHEBHBIX HAOIIOIEHUH B X0/1¢ YUEOHBIX 3aHATHI U BHEYPOUHOH JIEATEILHOCTH, KOTOPBIE 0000IIa0TCs B KOHIIE y4eOHOTO roja.

OCo0eHHOCTH OLIEHKH MeTanpeAMeTHBIX pe3yJIbTATOB
OneHka MeTanpeaMEeTHBIX pPe3yJbTaToB MO AUCHUIUIMHE «MaTemaTuka» OCyLIecTBIsAETCS B (opMe KOHTPOJIBHOM paboThl MO MpeaMeram
0011100pa30BaTEeILHOTO IIMKJIA B HAYaJle U KOHIIE y4eOHOro roja.

Oco0eHHOCTH OLleHKH NMPeIMETHBIX pPe3yJIbTATOB

OreHKa NPEIMETHBIX Pe3yIbTaTOB BEAETCS MPENoaBaTeeM B X0J/€ MPOLEAyp TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlMH, a TaKKe
aJMMHMCTpAIEe TEXHUKYyMa B X0J1€¢ BHYyTPEHHETO MOHUTOPUHIA Y4€OHBIX JOCTHXKEHUH.

JUist TeKyIIero KOHTPOJIsl U MPOMEKYTOUHOM aTTecTalluy IpenojaBaTesieM co3/1aH KoMIrieke orieHouHbIx cpencts (KOC).

W3mepeHuto u olieHKe MOAJIeXAaT IpeIMETHbIE Pe3yIbTaThl 00yueHUs «BhITyCKHUK Ha 6a30BOM YpPOBHE HAYUHUTCS.

[TpenmerHble pe3ynbTaThl «BBIMYCKHMK Ha 0a30BOM YpOBHE MOJYYHMT BO3MOKHOCTh HAyYUThCS» HE BBIHOCATCA Ha IMPOMEXYTOUHYIO
aTTeCTaIHIO.

B Texymieil oueHke MCMONIB3YIOTCS pa3inuyHble (GOpMBbI U METOJbl MPOBEPKH (YCTHBIE M MHCbMEHHBIE OMPOCHI, TECTUPOBAHUE, KOHTPOJIbHBIE
paboThl, CaMOCTOSITENIbHBIE PaOOTHI)

[IpomexyTouHasi aTTecTalysl MO MpeaMeTy HpeAcTaBiseT co0oil mpouenypy aTTecTaluu OO0yJaroluXcs M MPOBOJAUTCS MO 3aBEpIICHUU ee
ocBoeHus. [IpomexxyTouHast aTTecTanus 1o mpeaMeTy IMperycMoTpeHa B (opMe dK3aMeHa.

IIpeameTHbIe pe3yibTaThl 00y4eHUs! IHokazarenu ®opMbI U METOAbI KOHTPOJISA

BbinyCKHUK Ha 0230BOM YPOBHE HAYUYMTCS
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1.1.1 CB06OHO OTIEpHPOBATH' MOHATHAMHU:
KOHCUHOE MHOKECTBO, 3JICMCHT MHOKECTBA,
MMOJAMHO’KECTBO, IIEPECCUCHHE, 00ObEITUHCHHUE U
Pa3HOCTb MHOYECTB, YMCJIOBbIE MHOXKECTBA Ha
KOOPJMHATHOUM MPsIMOM, OTPE30K, UHTEPBAJ,
MOJIYUHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOM
TOYKOH, rpaduuecKoe MpeICTaBICHUE MHOYKECTB
Ha KOOPJAMHATHOM TIJIOCKOCTH;

1.1.2 3a1aBaTh MHOKECTBA MEPEUNUCICHUEM U
XapaKTEPUCTUUECKUM CBOMCTBOM;

1.1.3 mpoBepsATh NPUHAIICKHOCTD AJIEMEHTA
MHOXECTBY;

1.1.4 HaxoauTh MepeceueHrne 1 00beIMHEHNE
MHOECTB, B TOM UHCJIE TIPEICTABICHHBIX
rpau4ecKy Ha YMCIOBOM MPSAMOM M Ha
KOOPAWHATHOM INIOCKOCTH.

1.1.5 wmcroip30BaTh YHCIOBBIE MHOMKECTBA Ha
KOOPAWHATHOM NPSMOM M Ha KOOPAMHATHOMU
MIJIOCKOCTH ISl ONMHUCAHMS PEANbHBIX MPOLECCOB
" SABJICHUH.

1.1.1 CBOOOIHO OoTIepUPYET MOHATUSIMHU: KOHEYHOE
MHOYECTBO, 2JIEMEHT MHOXECTBA, II0OJIMHOKECTBO,
nepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB,
YHUCIJIOBBIE MHOXKECTBA HA KOOPAMHATHOM IPSIMO,
OTpE30K, UHTEPBAJI, IOJIyHHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, TpauuecKoe MpeCTaBICHUE
MHO’KECTB Ha KOOPAMHATHOM INIOCKOCTH;

1.1.2 ymeer 3a1aBaTh MHOKECTBA IIEPEUUCIICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;

1.1.3Mo3keT MPOBEPUTH MPUHAIICKHOCTD dJIEMEHTA
MHOKECTBY;

1.1.4 HaxoauT nepeceyeHue U 00beIMHEHHNE
MHOYKECTB, B TOM UYHUCJIE IIPEACTaBICHHBIX IpaduyecKku
Ha YMCJIOBOM IIPSAMOM M HA KOOPAMHATHOW IIJIOCKOCTH.

1.1.5 wucnons3yeT  YMCIOBBIE  MHOXECTBAa  Ha
KOOPAMHATHOW NPSIMOM U HA KOOPAUHATHOW INIOCKOCTH
JUISL OIIMCAHMsI PEAJIbHBIX IIPOLIECCOB U SBJICHUM.

Texkymuii KOHTPOJIb:

YeTHBIN onpoc

DKCIpecc-0npoc

[TruceMeHHBIE OMIPOCHI
TectupoBanue

KonrponsHas pabora

JlomaniHee 3aianue
CamocrosrenbHas paboTta

3anuTa 3JeKTPOHHBIX TPE3CHTAIUN
VY4eOHo-1103HaBaTeIbHbIE 3a]a4n
Y4eOHOo-pakTUYEeCKUE 3a1a9u
IIpoBepka pe3ysbTaToB U X042
BBITIOJTHEHUS PAKTUYECKUX paboT
IIpoMe:xxyTOUHasI aTTECTAIIUA:
KounTponbnas pabota

1.2.1 CB0OOIHO ONEpHPOBATH MOHATHIMMU:
HaTypaJbHOE YHCII0, MHOXKECTBO HATypaJIbHbBIX
4HCell, LIEJI0€ YUCIIO, MHOXKECTBO LIEJIBIX YHCET,
OOBIKHOBEHHAsI IpOOb, IeCATUUHAs APOOb,
CMEIIAHHOE YUCIIO, PAllUOHAIIbHOE YHCIIO,
MHO>KECTBO pallMOHAJILHBIX YHCET,
UPPaLMOHAIILHOE YUCIIO, KOPEHB CTENEHH N,
JIECTBUTEIILHOE YMCIIO, MHOYKECTBO
JEMCTBUTENBHBIX YHCET, FEOMETPHUECKas
MHTEpIIpEeTaIMs] HaTypajIbHbIX, LEbIX,
palOHAaIbHBIX, JEHCTBUTEIBHBIX YHCET;

1.2.2 noHMMaTh U OOBSACHATH PA3HUILY MEXKTY
MO3ULMOHHON 1 HEMO3UILIMOHHON CCTEMaMU
3aMuCy YHCET;

1.2.1 CBOOOHO onepupyeT MOHATUSAMU: HaTypallbHOE
YHCJI0, MHOXKECTBO HATYPaJIbHBIX YHCEJ, LIEJI0€ YHCIIO,
MHOYKECTBO LIEJIbIX YHCEN, OOBIKHOBEHHAs! JPOOb,
JecsiTUuHas ApoOb, CMEIIAHHOE YUCIIO, PalliOHAIbHOE
YHCJI0, MHO’KECTBO PallMOHAJIBHBIX YHCETI,
HppalMOHAILHOE YUCIIO0, KOPEHb CTENEHH N,
JENCTBUTEIBHOE YUCIIO, MHOXKECTBO I€HCTBUTEIBHBIX
yucell, FfeOMeTpruYecKasi HHTepIpeTalus HaTypalbHbIX,
LIENBIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEI;

1.2.2 noHMMaeT M MOXET OOBSICHUTH PAZHUILY MEXKITY
MO3ULIMOHHOMN Y HETTO3UIIMOHHON CUCTEMaMH 3alIUCU
YHCell;

1.2.3 nepeBoaUT uuciIa U3 OAHON CUCTEMBI 3aIIUCH
(cucTeMbl CYUCIIEHHUS) B APYTYIO;

Texkymuii KOHTPOJIb:

YcTHBII onpoc

Dkcnpecc-onpoc

[TrceMeHHBIE OTTPOCHI
TectupoBanue

KonTponbhas padbora

JloManiHee 3aiaHue
CamocrosiTenpHas padbora

3amuTa 3J€KTPOHHBIX IPE3EHTALNN
Y4eOHO-n103HaBaTeNbHEIE 3a1a91
Y4eOHO-paKTHYECKUE 3a/1a41
[TIpoBepka pe3ynbTaToB U X012
BBITOJIHEHUS TPAKTHYECKUX PadOT
IIpoMe:xxyTOYHASI ATTECTALIUA:
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1.2.3 nmepeBOaUTH YKCIIa U3 OJHON CUCTEMBI
3anucy (CUCTEMbI CUMCIIEHUS) B APYTYIO;

1.2.4 noka3pIBaTh U UCHOJIB30BaTh IPU3HAKU
JETMMOCTHA CYMMBI U IIPOU3BEACHUS TIPU
BBIITOJIHEHUH BBIUMCIICHUHN U PELICHUH 33/1a4;
1.2.5 BBINOIHATH OKPYTJIEHUE PallMOHAIbHBIX U
MPPALMOHAIIBHBIX YMCEN C 33JJaHHON TOYHOCTBIO;
1.2.6 cpaBHMBATH JIEHCTBUTEIIBHBIE YHCIIA
pa3HbIMH crioco0amu;

1.2.7 ynopsiioumBaTh 4ucia, 3alMcaHHbIC B
BUJIe OOBIKHOBEHHOM U JIECATUYHOM 1po0H,
YHCIIa, 3aITUCAaHHBIC C UCTIOJIb30BAHHEM
apu(pMeTUYECKOro KBaJpaTHOTO KOPHSA, KOpHEH
cTerneHH 0oJIbIe 2;

1.2.8 BBINONHATH BBIYUCIICHUS U
peoOpa30BaHUs BEIPAKEHUH, COICPIKALITUX
JEUCTBUTEIIbHBIE YHUCIIA, B TOM YHCIIE KOPHU
HAaTypaAJIbHBIX CTEIICHEM;

1.2.9 BBINOAHATH CTAaHAAPTHBIE TOKIECTBEHHbIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKHX,
norapu)MHUYECKHUX, CTETIEHHBIX,
HUPPAIMOHATIBHBIX BBIPAKEHUH.

1.2.10 BBITIONHATH U OOBICHITH CPAaBHEHUE
pPe3yJIbTAaTOB BHIYMCIICHUN MPU PEIICHUH
MPaKTUYECKHX 3a]1a4, B TOM YHUCIIE
NpUOMKEHHBIX BBIUMCICHHM, UCTIONB3YS
pa3Hble crIocoObl CPaBHEHMUI;

1.2.11 3anuceIBaTh, CpPaBHUBATD, OKPYIJIATH
YHUCJIOBBIC JAHHBIC PEaTbHBIX BEIMYUH C
WCIIO0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUS.

1.2.4 noka3pIBa€T W UCMOJB3YET MPU3HAKU
JEJIMMOCTH CYMMBI U IIPOU3BEICHUS IIPU BBIIIOJHEHUH
BBIUYMCIICHUM U PEILIEHUH 33/1a4;

1.2.5 BBINOJHAET OKPYIJIEHUE PAllMOHAIBHBIX U
MppalMOHATIBHBIX YHCET C 3a/IaHHOI TOYHOCTBIO;

1.2.6 cpaBHMBaeT JEMCTBUTENbHBIE YUCIIA PA3HBIMU
crocodamu;

1.2.7 ynopsiiouuBaeT 4ucia, 3alucaHHble B BUC
OOBIKHOBEHHOH U JIECATUYHOMN ApoOu, dncia,
3aIlMCaHHbIe C UCIIOJIb30BaHUEM apU(PMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH cTeneHu oonblie 2;

1.2.8 BBINIOJHSIET BRIYUCICHHS U TIPEOOPa30BaAHMS
BBIpKEHUH, COIepKAIUX IEHCTBUTEIBHBIC YUCIA, B
TOM YHCJI€ KOPHU HATypaIbHbIX CTENEHEH;

1.2.9 BBINONHAET CTaHAAPTHBIE TOKIESCTBEHHbIE
peoOpa3oBaHusi TPUTOHOMETPHUECKUX,
Jorapu(MUYECKHX, CTETIEHHBIX, HPPAIlHOHATbHBIX
BBIPa)KECHUI.

1.2.10 BBITIONHSAET ¥ OOBSIICHSIET CPAaBHEHHE
PE3yJIbTaTOB BBIYUCIIEHUHN TIPU PELLIECHUN
MIPAKTUYECKHX 33/1a4, B TOM YHCIIe TPUOINKEHHBIX
BBIYMCIICHHH, UCTIONB3YS Pa3HbIE CITIOCOOBI CPAaBHEHUH;
1.2.11 3anuceIBaeT, CpaBHUBAET, OKPYTJISET YUCIOBBIE
JTaHHbIE pPeabHBIX BEJIMYUH C UCIIOJIb30BAHUEM Pa3HbIX
CHUCTEM U3MEPEHUS.

KontponbHas padota

1.3.1 CB0GOIHO OTIEPHPOBATH TOHATHIMM:
ypaBHEHHE, HEPAaBEHCTBO, PABHOCHIILHBIC
ypaBHEHMS U HEpaBEHCTBA, ypaBHEHUE,
SIBIISTIOIIIEECS CIICJICTBUEM JIPYTOTO YpaBHEHUS,
ypaBHEHHUs, PaBHOCUJIbHbIE HA MHO)KECTBE,
paBHOCHIIbHBIC TIpe00pa30BaHusl YpaBHEHHI,

1.3.1 CBoGOIHO onepHpyeT MOHATHIMHU: ypaBHEHHUE,
HEPaBEHCTBO, PaBHOCWIIbHBIC YPAaBHEHUS U
HEpaBEHCTBA, YpaBHEHUE, SABISIOIIECECS CIEACTBUEM
JPYTOTO YpaBHEHWUs, ypaBHEHHS, PABHOCHIILHBIE Ha
MHOX€ECTBE, paBHOCUJIbHBIE TPeoOpa3oBaHus
YpaBHEHHUH;

Texkymuii KOHTPOJIb:
YcTHbIii onpoc
DKkcnpecc-onpoc
[TrceMeHHBIE OTTPOCHI
TectupoBanue
KonTponbHas pabota
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1.3.2 pemath pa3Hbie BUAbl YPABHEHUN U
HEPABEHCTB U UX CUCTEM, IPOOHO-
paloHaIbHbIe U UPPAIlMOHAIbHBIE;

1.3.3 oBnageTr OCHOBHBIMH TUITAMH
MOKa3aTeIbHbBIX, JOrapu(MUIECKUX,
MPPALMOHATBHBIX, CTEIIEHHBIX YPaBHEHUHN U
HEPABEHCTB U CTaHJaPTHBIMU METOJAMH HX
pelIeHui U IPUMEHSTh UX MPU PEIICHUH 3a/a4;
1.3.4 npumensTh TeopeMy be3y k peleHuto
YPaBHEHUN;

1.3.5 npumensaTts Teopemy Buera s pemieHus
HEKOTOPBIX YPABHEHMI CTEIICHU BBILIE BTOPOU;
1.3.6 moHUMAaTh CMBICII TEOPEM O PABHOCHIIBHBIX
Y HEPaBHOCHJIBHBIX MPEOOPA30BAHUAX
YpaBHEHU U YMETh UX OKA3bIBaTh;

1.3.7 BnazeTs METOJaMU PEUICHUS YpaBHEHMUI,
HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATH
METO/]] pEeLIeHHs] U 000CHOBBIBATh CBOU BBIOOD;
1.3.8 ucnonb30BaTh METO/1 UHTEPBAJIOB AJIS
pelieHus: HepaBEHCTB, B TOM YHCJIE€ TPOOHO-
palroHaIbHBIX U BKIIIOYAIONIUX B ce0s
WPPALMOHATLHBIE BBHIPAKEHNUS,

1.3.9 pemath anrebpandeckrue ypaBHEHUs U
HEpaBEHCTBA U UX CUCTEMBI C IMapaMeTpamMu
anredpandeckuM U rpagiueckuM MeTO/IaMu;

1.3.10 BnageTh pa3HbIMU METOIAMHU
JIOKa3aTeJIbCTBA HEPABEHCTB;

1.3.11 cBOGOIHO HUCTIONB30BATH TOXKICCTBEHHBIS
npeoOpa30BaHusl PU PEIICHUHN YPABHEHHUH U
CUCTEM ypaBHEHUH;

1.3.12 cocTaBiATh M pemiaTh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI IIPU PEIICHHUH 3a7a4
JIPYTUX YU4EOHBIX TIPEIMETOB;

1.3.13 BBIMOJHATH OIIEHKY MPaBAONOA00US
pe3yabTaTOB, MOJYYaEMbIX TIPH PEIICHUN
pa3IMYHBIX YPaBHEHUI, HEPABEHCTB U MX

1.3.2 pemaet pa3Hbie BUIbl YPABHEHUN U
HEPABEHCTB U UX CUCTEMBI;

1.3.3 pacrio3HaeT OCHOBHBIE TUIIBI I0KA3aTEIbHBIX,
Jorapu(pMHUECKUX, UPPALMOHATBHBIX, CTEIIEHHBIX
YpaBHEHHI U HEPABEHCTB, BJIAJIEET CTAHJAPTHBIMU
METOJIaMH UX PELIEHUI U IPUMEHSET UX NpU
pELIeHUH 3a]a4;

1.3.4 npumensietr Teopemy besy k perienuro
YpaBHEHUM;

1.3.5 npumensiet Teopemy Buera i pemienus
HEKOTOPBIX YPAaBHEHUI CTENIEHU BbILIE BTOPOIA;

1.3.6 moHMMAET CMBICI TEOPEM O PAaBHOCHIIbHBIX U
HEPaBHOCWJIBbHBIX IPe00Pa30BaHUAX YpaBHEHUN U
YMEET UX JI0Ka3bIBaTh;

1.3.7 BnajeeT MeTOJaMH PELCHUs] yPAaBHEHUH,
HEPABEHCTB U UX CUCTEM, YMEET BHIOMPATh METO
peleHust 1 000CHOBBIBAET CBOM BHIOOD;

1.3.8 ucnonp3yeT METO/1 NHTEPBAJIOB /JISl PELLECHUS
HEPaBEHCTB, B TOM UYHUCJIE APOOHO-PAIMOHAIBHBIX U
BKJIIOUAIOIIUX B c€0s1 MppallMOHAIbHbBIE BBIPAXKEHUS;
1.3.9 pemaer anredbpanueckue ypaBHEeHUs U
HEPAaBEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpanyeckuM U rpapuuecKuM METOJaMH;

1.3.10 BrageeT pa3HbIMU METOJIAMU JTOKA3aTEIbCTBA
HEPABEHCTB;

1.3.11 cB0OOIHO UCTIONB3YET TOXKIECTBEHHBIE
peoOpa3oBaHus MPU PEIICHUH YPaBHEHUN U CUCTEM
YPaBHEHU;

1.3.12 cocTaBisieT U pemaeTr ypaBHEHMS,
HEPABEHCTBA, UX CUCTEMBI ITPH PELICHUH 33124
JIpYTUX y4eOHBIX MPEAMETOB;

1.3.13 BBINOJIHSACT OIIEHKY MPaBIONOI00MS
PE3yJIbTAaTOB, MOTYYaeMbIX MTPH PEHICHUH Pa3IMUHBIX
YPaBHEHUM, HEPABEHCTB U UX CUCTEM MPU PELLIEHUHU
3aJa4 Ipyrux yueOHbIX MPEAMETOB;

1.3.14 cocTaBisieT ypaBHEHHE, HEPABEHCTBO MJIU UX

JomarHee 3amanue
CamocrosrenbHas padoTta

3anuTa 3JeKTPOHHBIX TPE3CHTAIUN
VYueOHo-1103HaBaTeIbHbIC 3a0a4l
Y4eOHO-TIpaKTUUECKHE 3aa4H
[TpoBepka pe3yabTaToOB U X01a
BBITIOJTHCHUS TIPAKTUYECKUX PabOT
IIpomexyTouHAast aTTECTALMS:
KontponbHas padora
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CUCTEM IpH PELICHUH 3a/1a4 IPYTUX yUeOHBIX
npeameToB;1.3.14 cocTaBisTh ypaBHEHHE,
HEPAaBEHCTBO WU UX CUCTEMY, OMHICHIBAIOIINE
pEeaIbHYIO CUTYALIMIO WU NPUKIAJAHYIO 3a/1a4y,
MHTEPIPETUPOBATH MOTYUCHHbIE PE3YIbTATHI.

CHUCTEMY, OIHCHIBAIOIIIEE PEATBHYIO CUTYAIIUIO WU
IIPUKIIAIHYIO 337a4y, UHTEPIPETUPYET MOTYyUEHHbIE
pe3yabTaThl

1.4.1 Bnanetb NOHATUSMU: 3aBUCUMOCTD
BEJIMYMH, QYHKINS, apIyMEHT U 3HaueHHe
¢dyHKINHU, 006JaCTh ONIpEIeIEHUs] © MHOYKECTBO
3HA4eHUH PyHKUUH, rpauK 3aBUCUMOCTH,
rpaduk GyHKINHU, HYJIU (YHKIINH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE
Ha YHCJIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHICIIOBOM NIPOMEXKYTKE, Hanboblee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIUHN HA YUCIOBOM
OPOMEXYTKE, IepruoruecKas pyHKLus,
NepUO/l, YeTHAS U HeYeTHAs! PYHKINHU; YMETh
IIPUMEHATH 9TH IOHATHUSA IIPU PELLIECHUY 3aay;

1.4.2 BnageTh NOHATHEM CTETIEHHAs (PYHKIIHS;
CTPOUTSH ee rpauK U yMEeTb IPUMEHSATh
CBOICTBa cTeNEeHHON (PYHKIIUU NIPU PEIICHUN
3az1ay;

1.4.3 B1aseTh NOHATUAMHU MTOKa3aTEIbHAS
(GYHKLHUS; CTPOUTH UX TPaQUKH U YMETh
IPUMEHSTh CBOMCTBA MOKa3aTeNbHON PyHKIIMU
IIPY PELICHNN 33/]a4;

1.4.4 Bnanets noHsTHEM JOorapudmuyeckas
(bYHKLHSA; CTPOUTH €€ rpaduK U YMETb
MIPUMEHSTH CBOWCTBA JIOTapU()MHUIECKOM
(GYHKLINU TpHU pelIeHu! 3a/1a4;

1.4.5 BaieTh MOHATUAMH TPUTOHOMETPUUYECKHE
(YHKIMU; CTPOUTH UX TPaUKHU U YMETh
MIPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX
(byHKUMH TpU pelIeHu  3a/1a4;

1.4.6 npuMeHATh IPU pELICHUH 3314
CBOWCTBA (PyHKLUI: YETHOCTb,
NEPUOANYHOCTb, OTPAHUUYEHHOCTb;

1.4.1 BrmageeT MOHATHSAMH: 3aBUCUMOCTD BCJIIMYLH,
(GyHKIMS, apTYMEHT U 3Ha4eHue PyHKIUH, 001aCTh
OTIpeieNIeHUs] 1 MHOKECTBO 3HAUCHUH (pyHKIHIH,
rpaduk 3aBUCUMOCTH, TpaduK GyHKIUU, HYIJIHA
(GYHKIUH, TIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha YHUCIOBOM IPOMEXKYTKE, yObIBaHHE
Ha YKCJIOBOM IPOMEXKYTKE, Hauboblliee U
HauMeHbIlIee 3HaYeHNe (PYHKIIUU HA YHCIOBOM
POMEXYTKE, IepuoIuIecKas GyHKIHUs, TIEPHO/I,
YyeTHas U HedeTHast QYyHKIUU; YMEeT MPUMEHSTh 3TH
MOHSITHS IIPU PELIEHUH 33]1aY;

1.4.2 BnaieeT MOHATUEM CTETIEeHHAs QYHKIUS; yMEeT
CTPOUTH €€ IrpaduK U MPUMEHATH CBOWCTBA
CTENEeHHON (DYHKIMU IPU PEIICHUH 3a/1a4;

1.4.3 BnazseeT NOHATHEM TOKa3aTeIbHask PYHKIINS;
yMEEeT CTPOUTh UX Ipa(UKH U MPUMEHSTh CBOUCTBA
MoKa3aTelbHON (QYHKIMH MPU PELICHUH 3a/1a4;
1.4.4 BnageeT MoOHATHEM JIOTapupMUUecKast
(GYHKIUS; yMEET CTPOUTH €€ rpaduK U IPUMEHATH
cBo¥icTBa Jorapu(pMUIecKoil pyHKIIUK MIPU pelIeHnn
3ajauy;

1.4.5 BnajsieeT MOHATHEM TPUTOHOMETPUYECKas
(GYHKIHS; yMEET CTPOUTH UX TPpadUKH U IPUMEHSATH
CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUI MTpH
pEeIIeHNH 3a/aY;

1.4.6 npuMeHseT npU peLIeHNH 3a7a4 CBOCTBa
GyHKIUI: 4eTHOCTh, IEPUOAUYHOCTD,
OTrPaHUYEHHOCTb;

1.4.7 npuMeHseT Npy pEeLICHUH 3a1a4
npeoOpa3oBaHus rpaguKoB QyHKIMIA;

1.4.8 onpenenser 1o rpadukaM U UCTIONIB3YET JIJIs

Texkyuuii KOHTPOJIb:

YcrHblit onpoc

DKcmpecc-onpoc

[TuceMeHHBIE OPOCHI
TectupoBanue

KounTponbnas pabota

Homarnee 3a1anue
CamocrosiTenbHas paboTa

3amuTa 3JeKTPOHHBIX IIPEe3eHTalnl
Y4eOHo-1103HaBaTeIbHbIC 337241
VYyebHO-TIpakTUUECKHE 3aa4n
[TpoBepka pe3ynpTaToOB U X012
BBITTOJIHEHUS TPAKTHYECKUX PadOT
IIpoMeskyTouHast aTTecTALUSA:
KonTponbhas padbota
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1.4.7 npuMeHSATH NIPU PEUICHUHU 3a7a4
npeoOpa3oBaHus rpaguKoB HyHKIMIA;

1.4.8 onpenensarth no rpadgukam u
UCTIOJIb30BATh JIUISL PEIICHUS TIPUKIIATHBIX
3aJ1a4 CBOMCTBA peajbHBIX MPOIIECCOB U
3aBUCUMOCTEH (HanOOJbIIe U HAUMEHBIIIHE
3HAYEHUS], TPOMEKYTKH BO3pACTaHUS U
yOBIBaHUS (DYHKITUU, IPOMEKYTKHI
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, TOUKU
neperuda, nepuos 1 T.11.);

e 1.4.9 unTepnIpeTUPOBATH CBOICTBA B

KOHTEKCTE KOHKPETHOM MPaKTUYECKOM
CUTYaIlNH.

peleHys MPUKJIAAHbBIX 337a4 CBOMCTBA PeabHBIX
MPOIIECCOB U 3aBUCUMOCTEN (HAauOOJbIINE U
HauMEHbLINE 3HAaYEeHUs, IPOMEXYTKH BO3pACTaHUs U
yObIBaHUs (YHKIINHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuo u T.11.);

1.4.9 unTepripeTupyeT CBOICTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTYyallUu.

1.5.1 BazieTb NOHATUSMU: IPOU3BOAHAS
(YHKINU B TOYKE, IPOU3BOIHAS (DYHKINH;
1.5.2 BBIUUCIATH IPOU3BOIHBIEC AJIEMEHTAPHBIX
GyHKIMH ¥ UX KOMOMHAIHI;
1.5.3 uccnenoBars GyHKIUN HA MOHOTOHHOCTh

U DKCTPEMYMBI;

1.5.4 ctpouTth rpaduku ¥ IPUMEHATH K

pELIeHNIO 3a/1ay;

1.5.5 BnaseTh NOHATHEM KacaTelbHas K
rpaduky QyHKUIMU U YMETh IPUMEHSATh €0 Npu
pEILIECHNN 33]1a4;

1.5.6 B1aneTy NOHATUAMHU NIEPBOOOpaA3HAs

(byHKUMA, onpeeNeHHbIN HHTEerpal;
1.5.7 npumensaTs Teopemy HproToHa—
JleiiOHMIIa U ee CIIeACTBUS AJIS peIIeHUs 3a/1a4.

1.5.8 permaTs npuKIagHBIC 331241 U3 OHOJIOTHH,
(bu3MKN, XUMHH, S)KOHOMUKH U IPYTHX
MIPEeIMETOB, CBSI3aHHBIE C HCCIIEA0BaHUEM
XapaKTEPUCTHK IPOLIECCOB;

I[P 1.5.9 wuHTEpnpeTHPOBATH
pE3YJIbTATHI

ITOJIYUCHHBIC

1.5.1 BnaseeT NOHATUSIMU: IPOU3BOIHASL (DYHKIIUU B
TOYKE, MPOU3BOIHAS (PYHKIINU;
1.5.2 BpIUMCHSET TPOU3BOAHBIC AIIEMEHTAPHBIX

GyHKIUN 1 UX KOMOMHAIU;

1.5.3 ymeer uccnenoBaTh GyHKIIMH HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

1.5.4 ymeer cTpouTh rpaMKu U IPUMEHSET UX MIPU
peleHuu 3a/1ay;

1.5.5 Bnazmeer moHATHEM KacaTeNlbHAs K TpaQuKy
(GYHKIMH 1 YMEET peliaTh 3aa4u, CBSI3aHHBIE C
KacaTelnbHOU K rpaduky;

1.5.6 BnazneeT NoHATUAMHU ITEpBOOOpa3Has (PyHKLINH,
ONpeIeTICHHbII UHTETpal;

1.5.7 npumensier Teopemy Hrrotona—JleiiOuuia u ee
CJEICTBUS AJIA PEUICHUS 3a]1ay.

1.5.8 pemaeT npukIIagHbIE 3a4a49H IO CMEXKHBIM
NpeaMeTam, CBI3aHHbIE C UCCIEAOBaHUEM
XapaKTEPUCTHK MPOIIECCOB;

I[P 1.59 ymeer wuHTEpIpETUPOBATh IOJIYYECHHBIE
pe3yabTaThl

Texkymuii KOHTPOJIb:

YceTHBII onpoc

Dkcnpecc-onpoc

[TnceMeHHBIE OMPOCHI
TectupoBanue

KonTponbhas padota

JlomaiiHee 3a1anue
CamocrosiTenbHas padboTa

3ammra 3JeKTPOHHBIX TPE3EHTALINN
VY4eOHO-TT03HaBATEIIbHBIC 33141
Y4eOHOo-pakTUYEeCKUE 3a1a9u
[TpoBepka pe3ynbTaToB U X042
BBITIOJTHEHUS MPAKTUYECKUX pabOT
IIpomexxyTouHasi aTTEeCTAIUA:
KonTponbHas pabota

1.6.1 onepupoBaTh MOHATUSIMH: 9acTOTa U
BEPOSATHOCTh COOBITHUS, CYMMa U MPOHU3BEICHHE

1.6.1 onepupyeT NOHATHUSIMU: YACTOTA U
BEPOATHOCTH COOBITHUS, CYMMa M MPOU3BEICHHUE

Texkyuuii KOHTPOJIb:
YcTHBIN onpoc
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BEPOSATHOCTEH, BEIUUCIISTH BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJICUETA YKCIa UCXOJI0B;
1.6.2 Bi1ageTh OCHOBHBIMU ITOHSITHUIMU
KOMOMHATOPUKHU U YMETh UX MPUMEHSTh TIPU
peIlIeHnH 3a/aY;
1.6.3 umeTh mpeacTaBieHue 00 OCHOBaX
TEOPUU BEPOSTHOCTEH;
1.6.4 BBIUNCIATH UM OLIEHUBATh BEPOATHOCTH
COOBITUH B peaTbHOM JKU3HH;
1.6.5 BbIOMpaTh  METOIBI  TOIXOJISIIETO
MpeICTaBiIeHHs] U 00pabOTKU JaHHBIX

BEPOSITHOCTEH, BBIYUCIIATH BEPOSITHOCTH COOBITHIA Ha
OCHOBE MO/JICYETA YHCIIA UCXOJIOB;

1.6.2 BnageeT OCHOBHBEIMU OHATHIMU
KOMOWHATOPHUKHU U YMETh UX MPUMEHATD MPU
pEIlIeHNH 3a]1a4;

1.6.3 umeeT npencTaBieHue 00 OCHOBaX TEOPUU
BEPOATHOCTEI;
1.6.4 BbIUNCIISET WU OLIEHUBATh BEPOSTHOCTH
COOBITHH B pealbHOM JKU3HH;
I1P 1.6.5 BEIOMpAET  METOJBI
MpeicTaBIeHHs U 00pabOTKU JaHHBIX

noaAxXoaAmero

DKCIpecc-0npoc

[TruceMeHHBIE OITPOCHI
TectupoBanue

KonrponsHas pabora

JlomaniHee 3a1anue
CamocrosrenbHas paboTta

3anuTa 3JeKTPOHHBIX TPE3CHTAIUN
VY4eOHO-1103HaBaTENbHBIC 3aa91
Y4eOHo-paKkTU4YeCcKHe 3a1a4l
IIpoBepka pe3ysIbTaToB U X012
BBITIOJTHEHUS PAKTUYECKUX paboT
IIpomexyTouHAs aTTECTALMA:
KonTponbnas pabota

1.7.1 Bnanetb reoMeTpUUECKUMU MOHITHSIMU
IpY PELICHUH 33/1a4 U IPOBEICHUH
MaTeMaTHYECKUX PacCy KICHH;

1.7.2 camocTosTenbHO GOPMYIUPOBATH
OTIpEeJICIICHUS] TEOMETPUIECKHX (UTYP,
BBIJIBUT'aTh TUITOTE3bI O HOBBIX CBOMCTBAX U
MPHU3HAKAX TEOMETPUIECKUX PUTYp U
000CHOBBIBATh UJIM OIPOBEPraTh UX, 0000MIATH
WJIH KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX
KJjaccax Guryp, mpoBOJIUTH B HECIOXKHBIX
cllydasx KjaacCUPUKauio (GUryp mo painyHbIM
OCHOBAHHUSIM;

1.7.3 uccrnenoBath YepTexH, BKIOUAS
KoMOMHaMu (Guryp, u3BjieKarsb,
WHTEPIPETHPOBATH U MPEOOPA30BHIBATH
uH(pOpMaINIO, IPEACTABICHHYIO Ha YepTexkKax;
1.7.4 pemaTh 3a1a4l TEOMETPUUYECKOTO
COJIep>KaHusl, B TOM YHCIIE B CUTYaIUsAX, KOTaa
AJITOPUTM pPEIICHUS HE CIEYeT SIBHO U3
YCIIOBHUS, BBIIIOJHATH HEOOXOAUMBIE ISt
peIIeHHsI 3a]1a91 JTOTIOJTHUTEIBHBIE TOCTPOCHHS,
UCCIIEI0BaTh BO3MOYKHOCTh IIPUMEHEHUS TEOPEM
1 (HOpMYIJI JUTsI pelieHus 3a/1a4;

1.7.1 Bnazeer reOMETPUYECKUMHU MOHATUAMU IIPU
pellIeHnH 3a7a4 U IPOBEACHUH MaTeMaTHUYeCKUX
pacCy X IEHUI;

1.7.2 camocTrosTensHO GOopMYIUPYET ONpeaeTIeCHUS
reOMEeTPUYECKUX (PUTyp, BBIIBUTAET TUIIOTE3BI O
HOBBIX CBOWMCTBAax M NMPU3HAKAX T€OMETPUUECKUX
¢uryp nu 000CHOBBIBAET UJIM ONPOBEPTAET UX,
0000111aeT UM KOHKPETU3UPYET pe3yJIbTaThl Ha
HOBBIX KJ1accax QUryp, IpOBOAUT B HECIOKHBIX
ciydasix kiaccuukanuio Guryp no painyHbIM
OCHOBaHUSIM;

1.7.3 ymeer nccnenoBaTh 4€pPTEKHU, BKIIIOUAsS
KOMOMHaIuu Gpuryp, u3BiaeKaTb, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIINIO, TPEACTABICHHYIO Ha
YepTexax;

1.7.4 pemaet 3a1a4u reOMETPUIECKOTO COIEPKAHMSL, B
TOM YHCIIE€ B CUTYaLIUAX, KOTJa aJTOPUTM PEILIEHUs He
CJIEyeT SIBHO U3 YCIIOBHSI, BBITIOJIHSAET HEOOXOAUMBIE
JUISL peIlIeHus 3a]1a4M TOTIOJTHUTEIbHbIE TOCTPOCHUS,
HCCIIEyeT BO3MOXKHOCTh IPUMEHEHUS TEOPEM U
(dbopMyI Ui pelieHus 3aaay;

1.7.5 moxeT popMyIMpPOBaTh U JOKA3bIBATh
TreOMETPUUYECKHE YTBEPKACHHUS,

Texkyuuii KOHTPOJIb:

YcTHbli onpoc

DKcmpecc-onpoc

[TuceMeHHBIE OIPOCHI
TectupoBanue

KonrtponsHas pabora

Jomarnee 3aianue
CamocrosrenbHas pabora

3amuTa 3JeKTPOHHBIX IPEe3eHTaNN
VY4ebHO-1103HaBaTeIbHbIE 3a/1a41
VYyebHO-TIpakTUUECKHE 3aa4H
IIpoBepka pe3yapTaToOB U X04a
BBITIOJTHEHUS PAKTUYECKUX padboT
IIpomexyTouyHas aTrecTanus:
KounTponbhas pabota
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1.7.5 ymets hopmMynIupoBaTh U JOKa3hIBATh
reOMETPUUYECKUE YTBEPKICHHUS;

1.7.6 BnageTb MOHATUAMH CTEPEOMETPHUU:
IIpU3Ma, MapajiesenuIe, IupamMmuia, TeTpa’ip;

1.7.7 umeTh mpeacTaBiaeHUs 00 aKCHoMax
CTEPEOMETPUU U CIEACTBUSIX U3 HUX U YMETH
MIPUMEHATH UX IIPHU PEUICHUU 33/1a4;

1.7.8 yMeTh CTPOUTH CEUEHUSI MHOTOTPAHHUKOB
C UCIOJIb30BAaHUEM PA3IUYHBIX METOJ/IOB, B TOM
YuCJie U METO/1A CIIEI0B;

1.7.9 umeTth npeacTaBiIeHUE O
CKPEILMBAIOIIUXCS NPSAMBIX B IPOCTPAHCTBE U
YMETh HaXOJUTh YTOJ U PACCTOSTHUE MEXKIY
HUMU,

1.7.10 npuMEHSITh TEOPEMBI O MAPATIETLHOCTH
MPSIMBIX U IIJIOCKOCTEHN B MPOCTPAHCTBE MpU
pelIeHnu 3a/1ay;

1.7.11 ymeTh npuMeHsTh NapaieIbHOe
MPOEKTHUPOBAHUE /ISl U300paKeHUs PUTryp;

1.7.12 ymeTh npuMeHsTh
NEPIEHIUKYJISIPHOCTH IIPSIMON U TNIOCKOCTH
IIpU pEIIeHNH 3a/1a4;

1.7.13 BnageTh NOHATUSAMU OPTOrOHAIILHOE
MIPOEKTUPOBAHKE, HAKJIOHHBIE U UX MPOEKIIHH,
YMETb IPUMEHSATH TEOPEMY O TPEX
MepNeHIUKYIsIpax MpU PeIIeHNHU 3a/1a4;

1.7.14 BnaneTh NOHATUSAMU PACCTOSHUE MEXKIY
¢durypamu B NpoCTpaHCTBE, 00N
MEPIEeHIUKYIISIP ABYX CKPEIIUBAIOIIUXCS
MPSIMBIX U YMETh MPUMEHSATh UX IIPU PELICHUU
3ajady;

1.7.15 BnageTh MOHATUEM YIOJl MEKIY NPSAMON 1
IJIOCKOCTBIO U YMETh IPUMEHSIThH €ro MpH
pEILIECHNN 33/1a4;

1.7.16 BmaneTh NOHATUSAMU JBYTPAHHBIN yroOJI,
YTOJI MEXY TUIOCKOCTSIMH, NEPIIEHINKYJISIPHBIE

1.7.6 BnameeT MOHATUAMH CTEPEOMETPUH: TIPU3MA,
napajuleJienunes1, nupamMuaa, TeTpasap;

1.7.7 umeeT npeacTaBiaeHus 00 akcuoMax
CTEpPEOMETPUU U CIEACTBUIX U3 HUX, YMEET
MIPUMEHATH UX IIPU PELICHUU 33]1a4;

1.7.8 yMeeT CTpOUTh CeYEHUSI MHOTOTPAHHUKOB C
HCIIOJIb30BAHUEM PA3JINYHBIX METOA0B, B TOM YHUCIIE U
METOJ1a CJIE/IOB;

1.7.9 umeet npencTaBieHUE O CKPEIIMBAIOIIUXCS

MPSIMBIX B POCTPAHCTBE M YMEET HAXOJUTh YIOJl 1

pPacCTOsIHUE MEXAY HUMU;

1.7.10 mpumMeHsieT TEOPEMBI O MapaIETbHOCTH

MPSIMBIX U MIJIOCKOCTEHN B IPOCTPAHCTBE IIPHU PELLICHUU

3ajady;

1.7.11 ymeeT npuMeHSATh NapaieIbHOE
MIPOEKTUPOBAHKE /ISl H300pakeHus: GUTyp;

1.7.12 ymeeT npuMeHATh NEPHEHAUKYISIPHOCTD

IPSIMOM U IJIOCKOCTH IIPU PEILICHUU 3aj1a4;

1.7.13 Biageet NOHATUAMHU OPTOrOHAIBHOE
MIPOEKTUPOBAHKE, HAKJIOHHBIE U UX MPOEKIUHU, YMEET
MIPUMEHATH TEOPEMY O TPEX NEPHEHAUKYIISIPAX TPH
pelIeHnH 3a/1aY;

1.7.14 BnageeT NOHATUAMH PACCTOSHUE MEXTY
¢burypamMu B mpOCTPAHCTBE, OOIIHI MEPIICHIUKYJIISP
JIBYX CKPEIIMBAIOLIUXCS MPSIMBIX U YMEET PUMEHSTh
WX MPU PELICHUH 33/a4;

1.7.15 BmageeT NOHATHEM YToJI MEKIY NMPSAMOU U
MJIOCKOCTBIO U YMEET HAXOUTh yTOJ;

1.7.16 BmageeT NOHATUAMU ABYTPAHHBIN YTOJI, yTOJ
MEXY MIIOCKOCTSAMU, NEPIEHANKYISIPHbIC
MJIOCKOCTH Ml YMEET MPUMEHSTh UX TIPHU PEIICHUN
3a/1ay;

1.7.17 BnageeT MOHATUSAMHU MPU3MA,
napajuieJenumne;/] 1 IpUMEHsIeT CBOMCTBa
napajulesienumne1a Npyu peleHnu 3aaay;

1.7.18 BageeT NOHITHEM IPSIMOYTOJIbHBIN
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TJIOCKOCTH ¥l YMETh MMPUMEHATH UX TIPH
pelIeHuu 3a/1ay;

1.7.17 BnageTh NOHATUAMH IIPU3Ma,
napajuieJenumne;/] ¥ MpUMEHsTh CBOMCTBA
napajuieJienuIe/a Ipyu perieHuy 3a1ay;

1.7.18 BiageTh NOHATUEM NPSMOYTOJIBHBIN
napajuieJenuIe]] ¥ IPUMEHSTh €ro Ipu
pelIeHuu 3a/1ay;

1.7.19 BnageTh NOHATUSAMU UPAMUJA, BUJIbI
MUPaMU/I, JIEMEHTHI IPABMIIBHONW MUPAMUIBI U
YMETb IPUMEHATH UX IIPU PELICHUU 3a/1a4;
1.7.20 umeTh npeacTaBiIeHUE O TeOpemMe Dumepa,
MPaBUJILHBIX MHOTOTPAaHHUKAX;

1.7.21 BnageTs MOHATHEM ILIOLIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
MIPUMEHATDH €T0 MPU PEIICHUH 3a7a4;

1.7.22 BnageTh NOHATUSAMHU TeJIa BpaIllCHUS
(unnuHIp, KOHYC, mIap U cdepa), UX CEYCHUs U
yMETh IPUMEHSATH UX MIPU PEIICHUU 3a]a4;

1.7.23 BnageTh MOHATHUIMHU KacaTelbHbIE
MPSIMBIE U TJIOCKOCTU U YMETh IPUMEHSTh U3
P PEIICHUHU 3a/1a4;

1.7.24 BnageTh MOHATUAMH 00BEM, 00BEMBI
MHOTOTPaHHUKOB, T€J BPAILICHUS ¥ IIPUMEHSITh
UX IPU pEUICHUH 33/a4;

1.7.25 umeTh npeAcTaBiIeHUE O Pa3BEPTKE
IUAJTUHIPA U KOHYCA, TUTOMIAAN TTOBEPXHOCTH
WIMH]IPA U KOHYCa, YMETh IPUMEHSTh UX MPU
pelieHuy 3a1ay;

1.7.26 umeThb npeacTaBiICHUE O MJIOMIAIN
chepsl U YMETh IPUMEHATH €T0 MPU PEIICHUHN
3ajad.

1.7.27 cocTaBIATh C WCIIOJL30BAaHHEM CBOMCTB
F€OMETPUUYECKHUX buryp MaTeMaTUUCCKHE
MOJCIH ISl PeUIeHUs 3aJad TPAKTHYECKOTO
XapakTepa M 3aJad M3 CMEXHBIX JHMCIUIUIMH,

napajuieJienunesl U IpUMEHsIeT ero Mpu pelieHuH
3ajauy;

1.7.19 BnageeT NOHATUSAMU MUPAMUIA, BUJIBI
MMpaMuU/I, JIEMEHTHI IPABWIBHON MUPAMUJIBI U YMEET
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

1.7.20 umeet nipeAcTaBieHUE O Teopeme Ditiepa,
MIPaBUWJIbHBIX MHOTOI'PaHHUKAX;

1.7.21 BnageeT NOHITHEM TUIOLIAAN TOBEPXHOCTEH
MHOTOTPaHHUKOB M YMEET MPHUMEHSTh €ro Mpu
pElICHUH 3a]1a4;

1.7.22 BnageeT NOHATUAMU TeJla BPAILICHUS
(mmMHAp, KOHYC, map u cdepa), uX ceuyeHus U yMmeeT
MPUMEHSITh UX MPHU PELICHUH 33/1a4;

1.7.23 Brageet NOHATUSAMU KacaTellbHbIE NIPSMBIE U
IJIOCKOCTH M YMEET MPUMEHSTh U3 MPU PELICHUH
3ajauy;

1.7.24 BnageeT NOHATUAMH 00bEM, 00BEMBI
MHOTOTPAaHHUKOB, TEJI BPAIIEHUS U IPUMEHSATh UX
P PELLECHUH 3a/1a4;

1.7.25 umeet mipeiCTaBICHUE O Pa3BepPTKE IIJIUH]IpA
Y KOHYCa, MJIONIaI1 MOBEPXHOCTH LIMJIMHpA U
KOHYCa, YMEET NMPUMEHSTh UX MPHU PEIICHUN 33/1a4;
1.7.26 umeet npeAcTaBiIeHUE O TUIOIAAN chEpPBI U
yMeeT MPUMEHSTH €ro MPHU PEIICHUH 3a/1a4.

1.7.27 cocTaBisieT ¢ UCTIOIB30BAHUEM CBOMCTB
reOMETPUUYECKUX PUTYP MaTeMaTHUYECKHE MOIETU
JUTSL peIlieHus 3a7a4 MPaKTUUECKOro XapakTepa u
3a/1a4y U3 CMEKHBIX TUCUUILINH, UCCIEAYET
MOJTyYE€HHBIE MOJIETN ¥ HHTEPIIPETUPYET Pe3yIbTarT.
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HCCIIeI0BaTh MOJIyYCHHBIE
UHTEPIPETUPOBATH PE3YJIbTAT.

MOZEIN u

1.8.1 Brasietb NOHATHUSMHU BEKTOPBI U UX
KOOP/MHATHI;

1.8.2 ymeTb BBINOJHITEH ONIEpaliui HaJl
BEKTOpaMU;

1.8.3 ucrnonap30BaTh CKaJIsPHOE IPOU3BEACHUE
BEKTOPOB IPHU PEILICHUHU 33/1a4;

1.8.4 mpuMeHsTh ypaBHEHHE TIIOCKOCTH,
(hopMyITy pacCTOSTHHSI MKy TOUKAMH,
ypaBHeHue cdepbl IpU PelIeHUH 3a1a4;

1.8.5 npUMEHSTh BEKTOPBI U METOJ] KOOPIUHAT
B IIPOCTPAHCTBE MPH PELICHUH 33]1a4

1.8.1 Biaseet mOHATHUAMHU BEKTOPBI U UX KOOPAUHATHI;
1.8.2 ymeer BBINOIHATH ONIEPALIUU HAJ BEKTOPaMU;
1.8.3 ucnonp3yeT CKaISIpHOE MPOU3BEICHUE BEKTOPOB
MIpU PEIICHUH 3a/a4;
1.8.4 npuMeHsIeT ypaBHEHHE INTIOCKOCTH, (GOPMYITY
paccTosHUS MEXTy TOUKaMH, YpaBHEHHE C(hephl IPH
pelIeHNH 3a/1aY;
1.8.5 mnpumeHsieT BEKTOpPbl W METOJA KOOpAMHAT B
MIPOCTPAHCTBE MPH PELICHUH 33]1a4

Texkymuii KOHTPOJIb:

YceTHBII onpoc

DKCIpecc-0npoc

[TruceMeHHBIE OMTPOCHI
TectupoBanue

KonrponsHas pabora

JomamHee 3a1anue
CamocrosiTenbHas padoTa

3amuTa 3JMeKTPOHHBIX IPEe3eHTalNuN
VY4eOHo-1103HaBaTeIbHbIE 3aja4n
Y4eOHO-IpakTUYEeCKUE 3a1a9u
IIpoBepka pe3ysIbTaToB U X012
BBITIOJTHEHUS PAKTUYECKUX paboT
IIpomexyTouHas aTTecTanms:
KonTponbnas pabota

1.9.1 UmeTs npezacraBieHue o BKIIaJe
BBIIAIOIMXCSI MATEMAaTUKOB B Pa3BUTUE HAYKH;
1.9.2 noHuMaTh posib MaTeMAaTUKH B Pa3BUTUU
Poccun

1.9.1 meet npencraBieHne O BKIIAIE BELIAIOITUXCS
MaTEeMaTHKOB B Pa3BUTHE HAYKH;
1.9.2 nonumaer posib MaTeMaTUKU B pa3BuTuu Poccun

Texkyuuii KOHTPOJIb:

YeTHBIR onpoc

DKcmpecc-onpoc

ITuceMeHHBIE ONPOCHI
TectupoBanue

[omamHee 3aianne
CamocrosiTenpHas padbora

3amuTa 3J€KTPOHHBIX IPEe3eHTalni
VY4eOHo-1103HaBaTeIbHbIE 3a]a4n
Y4eOHO-npaKkTHUECKUEe 3a/1a4u
[TpoBepka pe3ynbTaToB M X012
BBITTOJIHEHUS TPAKTHUECKUX PaboT
IIpome:xxyTOoOuHast aTTEeCTALIUA:
TectupoBanue

1.10.1 Mcnonp30BaTh OCHOBHEBIE METOIBI
JT0Ka3aTeNIbCTBA, TIPOBOIUTH JOKA3aTEILCTBO U
BBITIOJIHSTH OIPOBEPIKEHHUE;

1.10.2 mpuUMEHATh OCHOBHBIE METOJbl PEHICHUS

1.10.1 Ucnonb3yeT OCHOBHBIE METO/IbI I0KA3aTEIbCTBA,
TIPOBOIUT JTOKA3aTEIHCTBO U BBITTOJHATH
ONPOBEPIKEHUE;
1.10.2 npuMeHSET OCHOBHBIE

MCTOAbI  PCIICHUA

Texkymuii KOHTPOJIb:
YceTHBII onpoc
DKkcnpecc-onpoc
[TricbMEHHBIE OTTPOCHI
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MaTEMaTUYCCKHUX 3a71a4.

MaTEMaTUYCCKHUX 3aJa4.

TectupoBanue

Jomartnee 3aianue
CamocrosiTenbHas paboTa

3amuTa 3JeKTPOHHBIX IPEe3eHTalnl
VY4eOHo-1103HaBaTeNbHbBIE 3aaUn
Y4eOHO-TpaKTUIECKUE 3a1a9U
[IpoBepka pe3yabTaToOB U X0Oa
BBITTOJIHEHUS TPAKTHYECKUX PadOT
IIpomeskyTOUHAsI aTTeCTALMS:
3auTa 3JeKTPOHHBIX IPEe3eHTalnl

56




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 294690421595703939189969587970239985033448730186
Bnaneney Hamaes BumMbBa HurmuTosuy

OeicTevTened C 28.06.2024 no 28.06.2025



http://www.tcpdf.org

		2025-01-09T11:53:11+0500




