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1.OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O YYEBHOT' O ITPEJIMETA

OVII. 04. MATEMATHUKA

1.1. MecTo 001meodpa3oBaTeibHOr0 yueoHoro npeamera B ctpykrype OITOII cpennero npogeccnoHaabHOT0 00pa3oBaHusi

OO6meoOpa3oBaTeabHbIN YUSOHBIM MPEIMET MaTeMaTHKa MPEAMETHON 001acTH MaTeMaTUKa W WHGOPMATHKA BXOJHWT B COCTAB 00s3aTEIbHBIX
y4eOHBIX mpeaMeToB obOmeodpasoBatenbHoro mukia OIIOIT CITIO B coorBerctBum ¢ ®I'OC 1o CHENUATBHOCTH CETEBOH aIMUHHUCTPATOP.
Peanusyercs B Teuenue 1 rona oOydeHus: ¢ MaKCUMaJIbHBIM KoJndecTBOM 4acoB — 301.

PesynbpTaTel ocBOeHHs 00111€00pa30BaTENbHOTO yU4e€OHOrO INpeAMeTa HEOOXOIMMBbI MpPU H3YYEHHHM BCEX 0011e00pa30oBaTeNlbHbIX Y4E€OHBIX
npeaAMETOB U AU CIHUILIINH HpO(i)GCCI/IOHa.HI)HOI“O OUKIJIa.

1.2. He.]'ll/l H INIAHUPYEMBIC pE3YyJIbTAaThl OCBOCHUA oﬁmeoﬁpasonaTenbﬂoro yqeﬁﬂoro npeamMera «MaTteMaTHKa»

1.2.1.  Uenb uzyuenus OYII «Conepxanue nporpaMMsl 00111e00pazoBaTeabHOro yueOHoro nmpeamera «MaremaTuka» HarpaBlIeHO Ha JIOCTHKEHHE
pe3yabTaToB ee u3yueHus B coorBercTBuU ¢ TpedoBanusimu @I'OC COO ¢ yyerom nmpodeccuonansHoi HanpasieHHocTH PI'OC CIIO.»

1.2.2. Tlnanupyembie pe3yabTathi ocBoenusi OVII B coorBercreun ¢ ®I'OC COO

JINYHOCTHBIE pe3yabTarbl:

Kon OcHOBHBIE JInyHOCTHBIE PE3yNIBTATHI
rpynnsl JIP HaIpaBJICHUS

BOCHUTATEIbHON
NEeITENbHOCTH

JIP.4 JInunocTHBIE JIP.4.5 pa3BuTHE KOMIIETEHIHHA COTPYJHHYECTBA CO CBEPCTHHKAMH, JETbMH MIAJIIIETO BO3pacTa,
pe3yabTaTthl B cdepe | B3pociabIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, yueOHO-HCCIIE0BAaTENbCKOM, MPOEKTHOW U
OTHOILEHUN JIPYTUX BUAAX JEATEIbHOCTH.

00y4JarImuxCcst c




OKPY>KaIOIIUMH

JOAbMHU
JP.5 JInunoctHbIE JIP.5.1 MHpOBO33pEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAUUMOCTU HAyKH,
pe3ynbTaThl B c(epe | TOTOBHOCTh K HAay4YHO-TEXHHMYECKOMY TBOPYECTBY, BIJIaJIeHHE JOCTOBEpHON uHOpMaiueil o mepesoBbIX
OTHOILIECHUI JOCTUKEHUSX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX
oOyyJaronmxcs K | 00 yCTpoicTBEe MHUpa U OOIIECTBA.
OKpYXarolleMy MHUpY,
JKUBOM pupoje,
XyH0KECTBEHHOMN
KyJbType
JIP.6 JImaHocTHBIE JIP.6.1 OTBETCTBEHHOE OTHONICHHE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEH
pe3yabTathl B cdepe | ceMeitHOM KU3HU;
OTHOIICHUN JIP.6.2 mONOXUTENbHBII 00pa3 CeMbH, POIAUTENHCTBA (OTLIOBCTBA W MATEPUHCTBA), WHTEPUOPHU3AIMSI
00y4aromuxcs K | TPaAMLIMOHHBIX CEMEUHBIX LIEHHOCTEH.
CEMbE U POAUTENSM, B
TOM yucIie
MOJITOTOBKA K
CEMENHOM KU3HU
JIP.7 JInunocTHBIE JIP.7.5 rOTOBHOCTH K CaMOOOCITYKMBAaHUIO, BKJIIOUasi 00yYeHHUE U BBIIIOJHEHUE IOMAIIHUX 005S3aHHOCTEH.
pe3yabTaTthl B cdepe
OTHOIIECHHUS
00y4aromuxcs K
TPYIY, B chepe
COLIMAIIBHO-
HKOHOMUYECKHUX
OTHOILLUEHUH

MetanpeameTHbie pe3yJIbTaThl

Kox rpynner MIIP I'pynmoBeie

Pe3yNbTaThI

MCTAIIPEAMCTHBIC

MeranpeameTHble pe3yabTaThl




MIIP 1.

PerynsatuBHbie
YHUBEpPCAJIbHBIC
y4yeOHbIe ACHCTBUSA

MIIP.1.1 caMOCTOSITENIBHO OMpPENENsATh LU, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPHIM MOXKHO
OIPENIeNIUTh, UTO 1IeJIb IOCTUTHYTA;

MIIP.1.3 craButh M (GOpMyIHpPOBaTH COOCTBEHHBIE 3aJa4d B OOpPa30BaTEIbHON NESATEIBHOCTH H
KU3HEHHBIX CUTYyalMsX;

MIIP.1.4 oneHnBaTh pecypchl, B TOM YMCIIE BpPEMs U JIpyrue HeMaTepHalbHbIe PecypChbl, HEOOXOIMMbIE
JUI JOCTHKEHUSI TOCTABICHHOM Leu;

MIIP.1.5 BbIOuMpaTh MyTh [AOCTHXKCHHMS IEJH, IUIAHUPOBATH pEIICHHE IOCTAaBJICHHBIX 3a/ad,
ONTUMU3UPYS MaTepUalIbHbIE U HEMaTepUalIbHbIEC 3aTPATHI;
MIIP.1.6 opranu3oBbiBaTh 3((HEKTUBHBIA TIOMCK PECYPCOB,
[IOCTaBJIEHHOM 11eJIH;

MIIP.1.7 conocTaBisTh NOJYyUYEHHBIH pE3yJIbTaT AE€ATEILHOCTHU C IIOCTABICHHOMN 3apaHee LENblo.

HCO6XOIII/IMI)IX 1A OOCTHUKCHUA

MIIP 2.
YHHBEpCaIbHBIC
KOMMYHUKATHBHbIE
IEUCTBUSA

[To3HaBarenbHbIE
YHHBEpCaJIbHbIC
y4eOHbIE ACHCTBUSA

MIIP.2.1 uckaTh ¥ HaXOAUTh OOOOIEHHBIE CHOCOOBI PEIICHUS 3a/Jad, B TOM YHCIE, OCYIIECTBIISITH
pa3BepHYTHIM MHPOPMALIMOHHBINA MOMCK U CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHbIE U MO3HABATEIILHBIC)
3a/1a4u;

MIIP.2.2 kpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(POPMALIUIO C Pa3HbIX MO3ULUHI, paclo3HaBaTh
U QUKCHPOBATH IPOTUBOPEYHS B MH(POPMALIMOHHBIX HCTOUHUKAX;

MIIP.2.3 wncnonp30BaTh pas3iu4HbIE MOJAEIBHO-CXEMATHUYECKUE CPEACTBA I INPEACTABICHUS
CYLLIECTBEHHBIX CBS3€M M OTHOUIEHMH, a TaKKe MPOTHUBOPEYM, BBIIBIECHHBIX B HMH(QOPMAIIMOHHBIX
UCTOYHHKAX;

MIIP.2.4 HaxoauTb W MPHUBOJUTH KPUTUYECKHE ApryMEHThl B OTHOIIEHUU JEHCTBUI U CYyXIEHUUN
JPyToro; ClIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOLIEHHU COOCTBEHHOTO
CY’KJICHHSI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

MIIP.2.5 BbIXOAUTH 3a paMKH Y4eOHOW IUCHMIUIMHBI M OCYLIECTBISATH IleJICHANpaBJICHHBIH MOUCK
BO3MO>KHOCTEH JIJIs1 IIMPOKOI0 NEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS;

MIIP.2.6 BbICTpauBaTh MHIUBUAYAIbHYIO 00Pa30BaTeNbHYIO TPACKTOPHIO, YUUTHIBAsl OTPAHUYEHUS CO
CTOPOHBI IPYTHUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

MITP 3.
YHuBepcanbHbIe
peryJiiTUBHbIE

JEUCTBUSA

KomMMmyHHKaTHBHBIC
YHHBEpCaIbHBIE
y4eOHBIC JeHCTBUS

MIIP.3.1 ocyuiecTBIsATh JENOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTeNIbHOM OpraHM3alyu, Tak U 3a €€ MpejielaMu), Mo0MpaTh NapTHEPOB AJIS JIE€TI0BOM
KOMMYHUKAIIMH UCXO/1 U3 COOOpakeHU pe3yIbTaTUBHOCTH B3aUMOACHUCTBUS, a HE IMUHBIX CUMIATUH;
MIIP.3.2 nmpu OCYIIECTBICHUH TPYIIIIOBOIM paOOTHI OBITh KaK PYKOBOJIUTENEM, TaK U YWICHOM KOMaH]IbI B
pasHBIX POJISIX (TeHepaTop UAeH, KPUTHK, UCTIOHUTENb, BHICTYAIONIUH, SKCIEPT U T.1.);

MIIP.3.4 pa3BepHyTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIB30BAHUEM aJIeKBATHBIX
(YCTHBIX M INCbMEHHBIX) SI3bIKOBBIX CPEZCTB;




IIpenmeTrHble pe3yJibTaThI

Kon ITP

BbinyckHUK Ha 0230BOM YPOBHE HAYYHTCS

I1P1.

1.1.1 OnepupoBats Ha 6a30BOM YPOBHE MOHATHUSIMHU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHO>KECTBA, ITOJIMHOKECTBO, IIepeceueHue
U 00bEIMHEHUE MHOXKECTB, YHCIIOBbIE MHOKECTBA HA KOOPIUHATHOM MPSIMOi, OTPE30K, MHTEPBAL;

1.1.2 naxonuTh nepeceyeHre u 00bEAUHEHUE IBYX MHOXKECTB, IIPE/ICTABICHHBIX IpaQUuecKyu Ha YHCIOBOU MPSIMO;

1.1.3 cTpouTh Ha YMCIOBOM MPSAMON OAMHOKECTBO YHCIOBOIO MHOXKECTBA, 3aJaHHOE MPOCTEHITUMH YCIOBHIMU;

1.1.4 naxonuTh nepecedeHre U 00bEAMHEHNE MHOKECTB, B TOM YHCJIE MPEACTaBIEHHBIX TpaduuecKy Ha YMCIOBOM MPSAMO U Ha
KOOPJMHATHOM IJIOCKOCTH.

1.1.5 ucnonb30BaTh YUCIOBbIE MHOKECTBA HA KOOPAMHATHOMN MPSIMON M Ha KOOPJMHATHOM TIOCKOCTH IS OMMCAHUSI PEaIbHBIX
MIPOLECCOB U SIBJICHUI.

1.1.6 ucnonp30BaTh YNCIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSIMOM JIJIs1 ONMCAHUS PEABHBIX MPOLIECCOB U SIBIICHHUMA

1.2.1 OnepupoBarh Ha 6a30BOM ypOBHE TIOHATHSMU: [[EJI0€ YHUCIIO, JCTUMOCTh YHCEIl, OOBIKHOBCHHAS P00, IECATUIHAS JPOOb,
paroHaIbHOE YUCII0, MPUOIKEHHOE 3HAUCHUE YHCTIa, YacThb, JOJIs, OTHOILIEHUE, MPOIICHT, TOBBIIIIEHUE U TTOHWKEHHE Ha
3aJJaHHOE YHUCIIO MPOIEHTOB, MacIITad;

1.2.2 onepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMHU: JIOTapU(PM YUCIIa, TPUTOHOMETPUUYECKAsE OKPYKHOCTh, TpajlycHas Mepa
yTia, BeJIMYMHA YTIIa, 33IaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHT€HC yTJIOB,
UMEIOIUX TPOU3BOJIbHYIO BETHUUHY;

1.2.3 BRIMONHATH apu(MeTHIECKHe NEHCTBHSA C IETBIMU M PAlMOHATLHBIMH YHCIIAMHU;

1.2.4 BBIMONHATH HECTOXKHBIE TPE0OPA30BaHUS YHCIOBBIX BBIPAKEHH, COJEpKAILINX CTENIEHH YhCcen, 100 KOPHU U3 YnCell,
100 s1orapuMbl YUCEIT;

1.2.5 cpaBHMBAaTh palMOHAIbHbIE YHCIa MEX]y CO00i;

1.2.6 onieHMBATh ¥ CPABHUBATH C PAIIMOHAIHLHBIMH YMCIIAMH 3HAYCHHUS IIeJIBIX CTETICHEeH Yrcen, KOpHEH HaTypalbHOW CTETICHH W3
quCe, JIOTapu(pPMOB UUCE B IPOCTHIX CIyYasX;

1.2.7 u300paxaTh TOUKAMHU Ha YUCIOBOM MPSIMOM 1I€TIbIE U pallMOHAIBHBIC YUCIIA,;

1.2.8 n300paxars TOYKaMH Ha YUCIOBOM MPSAMOM IIeNIble CTETIEHU YUCell, KOPHU HAaTYPaJIbHON CTENIEHH U3 YHCE, JOrapu(pMbl
YrCces B MMPOCTHIX CITyYasix;

1.2.9 BBINOJHATH HECIIOKHBIE TIPE0OPAa30BaHUS LIEIbIX U IPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAKEHU,

1.2.10 BeIpaxkaTh B MPOCTEUIINX CIIyYasiX U3 PABEHCTBA OJIHY IMEPEMEHHYIO Yepe3 IPYTHUE;

1.2.11 BBIYUCIATH B IPOCTHIX CIyYasX 3HAUEHHs YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOANMBbIE
TIOJICTAHOBKH | ITPE0Opa30BaAHNUS;

1.2.12 u3o0paxarb CXeMaTHUECKH YToJI, BEJINYMHA KOTOPOTO BBIpaXKEHA B Tpalycax;

1.2.13 onieHMBATh 3HAKW CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHT€HCa KOHKPETHBIX YTJIOB.

1.2.14 BHINONHSATH BBIYUCIICHUS MIPH PEIICHUH 33124 MPAKTUYECKOTO XapaKTepa,




1.2.15 BBINOTHATH MPAKTUYECKHE PACUETHI C UCTIOIB30BAHUEM ITPH HEOOXOAUMOCTH CIIPABOYHBIX MaTEpPHAIOB U
BBIYUCIIUTENBHBIX YCTPOUCTB;

1.2.16cO00THOCHUTH peabHbIE BEIUYHHBI, XapaKTEPUCTHKH 0OBEKTOB OKPY)KAIOIIETO MUPA C MX KOHKPETHBIMH YHCIOBBIMH
3HAYEHUSIMU;

1.2.17 ucnionp30BaTh METO/IBI OKPYTIICHUS, IPUOIMIKEHHS ¥ IPUKUJIKY TIPH PEIICHUH MPAKTUYECKHUX 33124 TOBCETHEBHON
KHU3HU

1.3.1 Pemats nuHeiHbIE ypaBHEHUS U HEPABEHCTBA, KBAAPAaTHbIE YPABHEHUS;

1.3.2 pemats norapupmuueckue ypaBHenus suaa log a (X + ¢) = d u nmpocreiimue HepaBencTsa Buaa 10g 2 X < d;

1.3.3 pemmaTs nokasarenbHbIE ypaBHEHHS, Buaa a>*°= d (rae d MOKHO Ipe/ICTaBUTh B BHJIE CTEIIEHH C OCHOBAHHEM a) U
npocreiiiie HepaBeHcTBa Buaa < d  (rae d MOKHO NMPEJCTaBUTh B BUJE CTEIICHH C OCHOBAHHEM 8);.

1.3.4 npuBOIUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPUYECKOI0 ypaBHEHUS BUJA: sin X =@, COS X =4, tg X
=a, Ctg X = a, rzae a — TabJINYHOE 3HAUEHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (DYHKIIMH.

1.3.5 cocTaBnATh M pemaTh YpaBHEHUS © CUCTEMbI YPAaBHEHHIA IPU PEIICHUH HECIOKHBIX MPAKTUIECKUX 3a/1a9

1.4.1 OnepupoBath Ha 6a30BOM YPOBHE MOHITHUSMU: 3aBUCHIMOCTD BEJTHYUH, (DYHKIHS, apTYMEHT U 3HaueHHe (DYyHKIMH, 00JIaCTh
OIpeieNIeHUs] 1 MHOKECTBO 3HauUeHUH PpyHKIMH, Tpaduk 3aBUCUMOCTH, IpaduK QyHKIUHN, HYJIU QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHNE Ha YMCIOBOM MPOMEXKYTKE, YObIBaHHE HA YHCIOBOM IIPOMEXKYTKE, HAauOOJIbIlIee U HAUMEHbIIIEE
3HaYeHHe (PYHKIUHU Ha YUCIOBOM MIPOMEKYTKE, Nepuoiudeckas GyHKIUs, IEPHOL;

1.4.2 onepupoBath Ha 0a30BOM YPOBHE MOHATHAMU: IpsMas U oOpaTHasl PONOPLIUOHAIILHOCTD JIMHEHAas!, KBaJApaTH4HAas,
JorapugpmuuecKas 1 nokasareiabHas QyHKIMH, TPUTOHOMETpUYECKHEe PYHKIINY;

1.4.3 pacrio3HaBath rpaduKu dJIEMEHTAPHBIX QYHKIUH: PSIMON B 00paTHOM MPONOPIIMOHATIEHOCTH, JTMHEHHOHN, KBaIPATUIHOM,
JorapupMHUECKON U MOKa3aTeIbHOW (QYHKIMHA, TPUTOHOMETPUUECKUX (PYHKITHIA;

1.4.4 cooTHOCUTH TpapUKH AJIEMEHTAPHBIX (PYHKINNA: IPAMON U 0OpaTHOIN MPONOPIUOHATBHOCTH, TUHEHHOMN, KBaJpaTUYHOMH,
JorapupMHUECKON U MOKa3aTebHOW (YHKIMNA, TPUTOHOMETPHUECKUX (PYHKIMHA ¢ pOopMyIaMu, KOTOPBIMU OHU 33/1aHBI;

1.4.5 HaxoauTh 10 rpa@uKy NpUOINKEHHO 3HAYEHHS (PYHKIIMM B 3aJIaHHBIX TOUYKaX;

1.4.6 onpenensts 1o rpaduKy cBoicTBa GYHKINHU (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, POMEXYTKH MOHOTOHHOCTH,
HauOOoIbIINE U HAUMEHbIINE 3HAYEeHUS U T.I1.);

1.4.7 ctpouts scku3 rpaduka GyHKIMH, yIOBIETBOPSIONIEH PUBEIEHHOMY HAOOPy YCIOBUi (IIPOMEXKYTKH BO3pacTaHUs /
yObIBaHMsI, 3HAUCHUE PYHKIMU B 3aJaHHOM TOYKE, TOUYKH SKCTPEMYMOB H T.]I.).

1.4.8 onpenensaTh 1o rpadukaM CBOHCTBA peaibHBIX MPOLECCOB U 3aBUCUMOCTEH (HanOOJIbIINe M HAMMEHbBIIINE 3HAUYCHHUS,
IIPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS, MPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.11.);

1.4.9 nnTepripeTHpOBaTH CBONCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKON CUTYyalluu

1.5.1 OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: TPOU3BOHAS QYHKIIMH B TOUKE, KacaTeiabHas K rpaduky GyHKIUH,
pOM3BOJIHAS (PYHKINH;




1.5.2 onpenensaTh 3HAYCHUE POU3BOIHON (DYHKIIMU B TOUKE 110 U300pAKEHUIO KacaTelbHOH K rpaduKy, MPOBEICHHOM B 3TOI
TOUKE;
1.5.3 pemaTh HECIOKHBIE 3a/1a4l HA IPUMEHEHUE CBSA3H MEXAY IPOMEXYTKAMU MOHOTOHHOCTH M TOUKaMH 3KCTpEMyMa
(GYHKLNH, C OTHOW CTOPOHBI, U IPOMEKYTKAMU 3HAKOTIOCTOSHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (QyHKLUU — C IPYTOii;
1.5.4 onpenensiT 3HaYEHUE MPOU3BOAHON (PYHKIIMHM B TOUKE MO U300paKEHHUIO KacaTeIbHOU K rpaduKy, IPOBEIEHHON B 3TOM
TOUKE;
1.5.5 OnepupoBats Ha 6a30BOM ypOBHE MOHATUAMU: TIEPBOOOpaA3HAsi, UHTETPAT,
1.5.6 nonw3ysich rpadukamMu, CpaBHUBATh CKOPOCTH BO3pacTaHUs (POCTA, MOBBILIEHUS, YBEIMUEHHS U T.I1.) UM CKOPOCTH
yObIBaHus (MaleHUs1, CHU)KEHUS, YMEHBILIEHUS U T.I1.) BEJIMUUH B PEaJIbHBIX POIIECCAX;
1.5.7 cooTHOCUTD rpauKy peanbHbIX IPOLIECCOB U 3aBUCUMOCTEN C UX ONMUCAHUSAMU, BKIIOUYAIOIIMMHU XapaKTePUCTUKU
CKOPOCTH M3MeHEHUS (OBICTPBIN POCT, IIJIaBHOE MOHMKEHUE U T.11.);
1.5.8 ucnonb3oBatk rpaduKH peaabHbIX MPOLECCOB JUIS PEILICHHS HECJIOKHBIX MPUKIAIHBIX 33]a4, B TOM YHCIIE ONpeAesss 1o
rpaduKy CKOpOCTb X0Jia Ipolecca.
1.6.1 OnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMHU OIMCATEIbHBIMH XapaKTEPUCTUKAMH YK CIOBOI0 Habopa: cpeHee
apudmeTnyeckoe, MearaHa, HauooJbIllIee U HaUMEHbIlIee 3HAUCHMUS,
1.6.2 onepupoBaTh Ha 6a30BOM YpOBHE NOHATUSAMU: YAaCTOTA U BEPOSTHOCTb COOBITHUS, CIy4alHbINH BEIOOP, OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMY;
1.6.3 BBIYUCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE IOJICUETA YUCIIA HCXOJIOB.
1.6.4 ouleHUBaTh U CPABHUBATDH B MPOCTHIX CIy4asiX BEPOSATHOCTU COOBITHI B peaIbHOM JKU3HH;
1.6.5 unTaTh, CONOCTABIIATH, CPABHUBATH, UHTEPIIPETUPOBATH B IPOCTHIX CIIyYasX pealbHbIE JaHHBIC, IPEICTABICHHBIE B BUJIE
TabIuIL, AUarpamm, rpaukoB
1.7.1 OnepupoBath Ha 6a30BOM YPOBHE MOHATUAMU: TOUKA, IPSIMasi, INIOCKOCTh B IPOCTPAHCTBE, MapaJIeIbHOCTh U
MEPIEHAUKYIISIPHOCTD MPSIMBIX U IIJIOCKOCTEN;
1.7.2 pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAaHHUKOB (IIpU3Ma, MMpaMHJIa, IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo);
1.7.3 nzo6paxarh u3yyaemble GUIYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX UHCTPYMEHTOB;
1.7.4 nenatp (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y;
1.7.5 u3Bnekars nHGOPMALIKIO O MPOCTPAHCTBEHHBIX FT€OMETPUUECKHX (PUTYypax, MPECTABICHHYIO Ha YepTeXaxX U PUCYHKaX;
1.7.6 npumenats Teopemy [ludaropa npu BEIYUCICHUN JIEMEHTOB CTEPEOMETPUUECKUX DUTYD;
1.7.7 nHaxoauTh 0ObEMBI U IJIOLIAAHN TOBEPXHOCTEN MPOCTEHIINX MHOTOI'PAaHHUKOB C IPUMEHEHUEM HOpMYII;
1.7.8 pacnio3HaBaTh OCHOBHBIE BUbI T€J BpallleHus (KOHYC, IMIMHIp, cdepa U map);
1.7.9 naxoauTh 0ObEMBI U IJIOLIAIM TOBEPXHOCTEN MPOCTEUIINX MHOTOIPAaHHUKOB U TEJI BPALEHUS C IPUMEHEHHEM (POpMYJI.
1.7.10 cooTHOCUTB aOCTPaKTHBIE TEOMETPUUECKUE MOHATUS U (aKThI C peaIbHBIMHU KU3HEHHBIMH OOBEKTaMH U CUTYallUsMU,
1.7.11 ucnonb3oBaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYp AJIsl pEeIIEHUS] TUIOBBIX 3a/1a4 MPAaKTUYECKOTO
COJIepKaHUS;




1.7.12 COOTHOCUTH IUIOMIAH IOBEPXHOCTEH TEJ OJJMHAKOBON (POPMBI PA3IMIHOTO pa3Mepa;

1.7.13 cooTHOCUTH 0OBEMBI COCYIOB OJITMHAKOBOM (POPMBI PA3TMIHOTO pa3Mepa;

1.7.14 ouenuBath hopMy MPaBUIHBHOTO MHOTOTPAHHHKA TTOCIIE CITUJIOB, CPE30B | T.I. (ONPEIENIATh KOJIMYECTBO BEPIIHH, pedep
Y TpaHEeH MOTyYCHHBIX MHOTOTPAHHUKOB)

1.8.1 OnepupoBarh Ha 6a30BOM ypOBHE IOHATUEM JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE;
1.8.2 HaX0UTh KOOPAMHATHI BEPUIMH Ky0a U MPsIMOYTOJIFHOTO MapajuiesieuIeia

1.9.1 OnuceiBaTh OTAETBHBIE BEIAIOLINECS PE3YIIbTATHI, TOTYYCHHBIC B X0/I€ Pa3BUTHS MAaTEMaTHKH KaK HAYKH;
1.9.2 3HaTh IpUMEPHI MaTEMAaTHYECKUX OTKPBITHI M X aBTOPOB B CBSI3U C OTEUYECTBEHHOIN M BCEMUPHOW HCTOPHEH;
1.9.3 moHnMaTh poib MaTEMaTHUKH B pa3BUTHU Poccuu

1.10.1 ITpuMeHsATH N3BECTHBIE METO/IbI IIPU PELLICHUH CTAHIAPTHBIX MATEMaTHUECKUX 3a/]1a4;
1.10.2 3ameyaTh U XapaKTepU30BaTh MATEMATUYECKHUE 3aKOHOMEPHOCTH B OKPY KAIOUIEH 1eHCTBUTEIILHOCTH.

Kog ITP

BoinyckHuk Ha 0a30BOM YPOBHe IOJIYYHMT BO3MOKHOCTb HAYYHTbCSI

I1P2.

¢ 2.1.10nepupoBaTh NOHITUIMU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA, IOAMHOXKECTBO, IiepecedeHre U 00beAMHEHNE
MHO>KECTB, UACJIOBBIE MHOXKECTBA Ha KOOPJAUHATHON MPSIMOM, OTPE30K, MHTEPBAJI, TOJYUHTEPBAI, TPOMEKYTOK C BBIKOJIOTOM
TOUYKOH, TpaduiecKoe MpeCTaBICHNE MHOKECTB Ha KOOPAUHATHOM MIOCKOCTH;

¢ 2.1.2 mpoBepsATh MPUHAICKHOCTH HIEMEHTA MHOKECTBY;

¢ 2.1.3 HaxOUTh MepeceueHre U 00beTMHEHNE MHOXKECTB, B TOM YHUCIIE MTPEAICTABICHHBIX rpauecKky Ha YHCIOBOU MPSIMON U Ha
KOOPAWHATHOM MIOCKOCTH;

¢ 2.1.4 UCIIOJIb30BaTh YHCIIOBBIC MHOXKECTBA HA KOOPIMHATHOW MPSMOW U Ha KOOPIMHATHOW TUIOCKOCTH JJISI OMTUCAHUS PEATBHBIX
MPOLECCOB U SIBJICHU.

¢2.2.1 CBOOOAHO ONIEPUPOBATH MOHATUAMH: 1IEJI0€ YHCIIO, IETUMOCTh YHCell, OOBIKHOBEHHAs APOOb, IeCATUYHAS IPOOb,
parroHaIbHOE YHCII0, TPUOIIKEHHOE 3HAUCHUE YNCIIa, YacThb, J0Js, OTHOIIIEHHUE, TPOLICHT, MOBLIIIEHNE U IOHW)KEHNE Ha
33JJaHHOE YKCIIO MPOIICHTOB, MacIITa0;

e 2.2.2 MIpUBOJUTH MIPUMEPHI YUCET C 3aJAHHBIMH CBOMCTBaMU JIEITMMOCTH;

e 2.2.3 onepupoBaTh MOHATHIMHU: JIOTApU(PM UKCIIa, TPUTOHOMETPHUUYECKask OKPYKHOCTh, paJlaHHas U TpagyCcHas Mepa yria,
BEJIMYMHA yTJIa, 33JAaHHOTO TOUYKOWH HAa TPUTOHOMETPUIECKOU OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAaHTE€HC yTJIOB,
MMEIOTUX MTPOU3BOJIBHYIO BEIMYMHY, YHCTIA € U T,

¢ 2.2.4 BRIONHATH apu(PMeTUUYECKUE NEUCTBUS, COUETasl YCTHBIC U MICHbMEHHBIE MPUEMBI, TPUMEHSISI P HEOOXOAUMOCTH
BBIUHCIIMTEILHBIC YCTPOMCTBA;
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e 2.2.5 HaXOAWUTh 3HAUYECHUS KOPHS HATYpaJbHON CTEIICHH, CTETICHU C PAllMOHAJIBLHBIM ITOKa3aTelieM, Jorapudma, UCIoiIb3ys Ipu
HEO0XOIMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;

e 2.2.6 n0JIb30BaThCsl OLICHKOM M MIPUKHUIKOM MTPU NPAKTUYECKUX pacueTax;

e 2.2.7 NIpOBOAUTH 1O U3BECTHBIM (hOpMyJIaM U MpaBUiIaM IpeoOpa3oBaHusl OyKBEHHbBIX BBIPaKEHUI, BKIIIOYAIOIUX CTEIEHH,
KOpHH, JIorapu(Mbl ¥ TPUTOHOMETPUUECKUE (PYHKIINY;

e 2.2.8 HaXOAUTh 3HAYECHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKECHUH, OCYIIECTBIIsISI HEOOXOAMMBIE MTOJICTAHOBKHU M ITPE0Opa30BaHuUs;

©2.2.9 n300paxarb CXeMaTHUECKH YTOJI, BEJIMYMHA KOTOPOTO BBIpAXKEHA B Ipajlycax WM pajuaHax;

e 2.2.10 ucnonb30BaTh NpH PeIICHUH 3a]1a4 TaOJIMYHbIC 3HAUEHUS] TPUTOHOMETPUUYECKUX (YHKIMN YTIIOB;

e 2.2.11 BBINOIHATH NEPEBO BEIMUYUHBI YIJIA U3 PaJIMaHHON MEpHI B TPalyCHYIO U 00paTHO.

2.2.12 BBHINONHATH ACHCTBHS C YUCIOBBIMU JIaHHBIMU TIPU PEIICHUH 3a/1a4 MPAKTUYECKOT0 XapaKTepa U 3a7ad U3 pa3InIHbIX
oOacTeil 3HaHUH, UCHOJB3YsI IPU HEOOXOAUMOCTH CIIPABOYHbIE MAaTEPUAJIbl U BEIYUCIUTENbHbIEC YCTPOICTBA;

e 2.2.13011eHMBATH, CPABHUBATH M UCIIOJIH30BATH PU PEUICHUN MPAKTUYECKUX 33]]a4 YACIIOBBIC 3HAUCHUS PEATbHBIX BEJTMYMH,
KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKHU O0BEKTOB OKPY’KaIOIIEro MUpa

¢2.3.1 Pemath pannoHanbpHble, TOKa3aTebHbIE U JOrapu(pMUUECKUE YPABHEHUS U HEPABEHCTBA, IPOCTENIINE UPPALMOHATIBHbIE U
TPUTOHOMETPHUUYECKIE YPAaBHEHMSI, HEPAaBEHCTBA U UX CUCTEMBI;

¢2.3.2 HCIIOJIb30BaTh METO/Ibl PEIICHUS YPAaBHEHUI: IPUBEICHUE K BUJLY «IIPOU3BEJICHHE PABHO HYJIIO» WU «4aCTHOE PABHO
HYJIO», 3aMCHA TIEPEMEHHBIX;

¢ 2.3.3 Hcnosib30BaTh METOJ] MHTEPBAJIOB ISl PELICHUsI HEPABEHCTB;

¢ 2.3.4 ucrionb30BaTh rpa)uuecKuii METO/ ISl MPUOIMKEHHOTO PEIICHUsT YPABHEHUH 1 HEPAaBEHCTB;

e 2.3.5 nzobpaxaTb Ha TPUTOHOMETPUUYECKOIN OKPYKHOCTH MHOKECTBO PELIECHUI MPOCTEUITNX TPUTOHOMETPUUYECKUX YPABHEHUN
Y HEPaBEHCTB;

¢ 2.3.6 BBINOJHATH OTOOp KOPHEW ypaBHEHUI WM pelIeHUI HEPaBEHCTB B COOTBETCTBHUHU C JIOTIOJHUTENBHBIMU YCIOBUSIMH U
OTpaHUYEHUSIMH.

©2.3.7 cOCTaBNATH U pelIaTh ypaBHEHHs, CUCTEMbl ypaBHEHUI M HEPABEHCTBA MPH PEILICHUH 33]a4 APYTHX Y4EOHBIX MPEIMETOB;

e 2.3.8 HCIONB30BaTh ypaBHEHHS U HEPABEHCTBA JIJISl IIOCTPOCHUS M MCCIIEAOBAHMS MMPOCTEHIITNX MaTeMaTHUECKUX MOJIeIei
peabHBIX CUTYAIMi WA IPUKIIAJHBIX 3a/1a4;

©2.3.9 yMeTh HHTEPIIPETUPOBATH MTOTYUSHHBIH MTPH PEIICHUN YpaBHEHUS, HEPABEHCTBA MIIM CHCTEMBI Pe3yJIbTaT, OIICHUBATh €T0
IpaBJoII01001e B KOHTEKCTE 3aJaHHOM pealbHOW CUTYalluy WM MPUKIaTHON 3a1a4K

¢2.4.1 OnepupoBaTh NOHATUSMU: 3aBUCUMOCTb BEJIMYNH, PYHKIIMS, apTyMEHT U 3HaueHHe PyHKINHU, 00JI1acTh ONpeiesieHus U
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MHOECTBO 3HaUCHHUH (DYHKIHH, TpapHK 3aBUCUMOCTH, Tpaduk QyHKIUH, HYIH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3PACTaHME Ha YMCIOBOM IPOMEXKYTKE, yObIBaHHE HAa YHCIOBOM IPOMEXKYTKE, HanOOIIbIIIee 1 HAUMEHbIIIee 3HaueHUE (PyHKITHH
Ha YUCIIOBOM IMPOMEXKYTKE, IEpHOHUEcKas QyHKLUS, IEPHOJ, YeTHAs U HeueTHast QyHKIIH;

e 2.4.2 onepupoBaTh MOHATUAMU: TIpsiMasi 1 00OpaTHas MPOIIOPLUUOHANBHOCTD, IMHEHHAS, KBaJApaTUYHas, JJorapudmuyeckas u
nokasarejbHas (yHKIMU, TPUTOHOMETPHUYECKUE (PYHKINY;

¢2.4.3 onpenensaTh 3HaUeHUE (DYHKIIMU MO 3HAYCHUIO apIyMEHTa IIPU PAa3IUYHBIX CIIOCO0ax 3a1aHus PYHKINH,

e 2.4.4 ctpouth rpaduKu U3yUYEHHBIX (PYHKITUH;

e 2.4.5 onuchIBaTh 10 rpaduKy U B MPOCTEHIINX CIIydasx 1o (popmMylie MoBeAeHUE U CBOMCTBA QYHKLUH, HAXOJUTD MO rpaduKy
GyHKIMM HauOOJIbIIINE U HAUMEHBIIINE 3HAYCHUS;

e 2.4.6 ctpouTth 3cku3 rpaduka GyHKIUH, YIOBIECTBOPAIOINIEH IPUBEIEHHOMY HAOOPY YCIOBHH (TPOMEKYTKH
BO3pacTaHus/yObIBaHUs, 3HAUCHUE PYHKIMU B 3aJaHHOW TOYKE, TOUYKU IKCTPEMYMOB, aCUMITOTHI, HYJIU (QYHKIMH U T.]1.);

¢2.4.7 pemiath ypaBHEHUS, IPOCTEHIIINE CUCTEMbI YPaBHEHUH, UCTIONIB3Ys CBOWCTBA (PYHKIUH U UX TPapUKOB.

¢ 2.4.8 onpenensath o rpadMKaM M UCTIOIB30BaTh JJIsl PEIICHHS MPUKIAIHBIX 3a7a4 CBOMCTBA PeajbHbIX MPOIIECCOB U
3aBUCUMOCTeH (HauOobIlINe U HAUMEHBIINE 3HAaUEeHUS, IPOMEXYTKH BO3pacTaHus U yObIBaHUS (QYHKLNH, IPOMEXYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

¢ 2.4.9 uHTEPNPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHOM NMPaKTUUECKOW CUTYalUH;

e 2.4.10 ompenenate no rpadukam MpoCTEHIINE XapaKTEPUCTUKH EPUOINYECKUX ITPOLIECCOB B OMOJIOTUH, SKOHOMHKE, MY3BIKE,
PaaMOCBA3M U Jp. (aMIUIUTY1a, IEPUOJ U T.11.)

¢2.5.1 OnepupoBaTh NOHATHAMHU: IPOU3BOIHAS (PYHKIIMHU B TOUKE, KacaTelabHas K rpaduKy GpyHKIUH, TPOU3BOIHAS (PYHKIIUHY;

¢2.5.2 BBIYHCIATH MTPOU3BOIHYIO OAHOYICHA, MHOTOYICHA, KBAJIPATHOTO KOPHSI, TPOU3BOIHYIO CyMMBI (DYyHKITHIA;

e 2.5.3 BBIUUCIATH IPOU3BOIHBIE JIEMEHTAPHBIX PYHKUUI U UX KOMOMHAIMH, UCTIONb3Ys CIIPAaBOYHBIE MATEPUAIIbI;

¢ 2.5.4 uccnenoBarhk B NPOCTEHIINX CIydasx (pyHKIMU HA MOHOTOHHOCTb, HAXOIUTh HAUOOJIbIINE U HAUMEHBILINE 3HAUCHHS
(GYHKIHH, CTPOUTH Ipa)MKi MHOTOWICHOB M MPOCTEHIITNX PAIlMOHANBHBIX QYHKIWH C UCTIOIH30BAHUEM arapara
MaTeMaTHYECKOTO aHaAIIN3a.

¢ 2.5.5 pemath npuKiIaHbIe 331241 U3 OMOIOTUH, PU3UKH, XUMHUH, SKOHOMUKH U IPYTUX MPEIMETOB, CBSI3aHHBIE C
UCCIIEIOBAaHUEM XapaKTEPUCTUK PEaTbHBIX MIPOIECCOB, HAXOXKICHUEM HanOOIBIINX U HANMEHBIINX 3HAYEHUH, CKOPOCTH U
YCKOPEHHUS U T.I1.;

e 2.5.6 UHTEPIPETUPOBATH MOTYUYCHHbIE PE3YIIbTATHI

¢ 2.7.1 OnlepupoBaTh MOHATHSIMH: TOUKA, MPSIMasi, TUIOCKOCTh B IIPOCTPAHCTBE, MAPaLICIBEHOCTD U MEPIEHANKYIISIPHOCTD TPSMBIX U
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IJIIOCKOCTEI;

e 2.7.2 NIPUMEHSATH JUISI PEILICHHS 3a/1a4 TeOMeTpHUecKue (PaKThl, €CIIM yCIOBUS IPUMEHEHHUs 3aaHbl B IBHOU (hopMe;

¢2.7.3 pemaTh 3a/1a4 Ha HAXOXAEHUE FT€OMETPUUECKUX BEJIMUUH 110 00pa3liaM WU ajJropuTMam;

2.7.4 nenatp (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB O0BEMHBIX (DUTYpP, B TOM YHCIIE PUCOBATh BUJI CBEPXY, COOKY, CTPOUTh
CeUeHHsI MHOTOTPAHHUKOB;

e 2.7.5 u3BNEKaTh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATh HH(POPMAIIHIO O TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha
yepTeKax;

e 2.7.6 MpUMEHATH TeOMETpUYEeCKHEe (DaKThI IJIsl PEHICHHUS 33134, B TOM YHCIIE MPEIOIarafoIinX HECKOJIBKO IIAaroB pelieHus;

e 2.7.7 onuCHIBaTh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

¢ 2.7.8 popmynmpoBaTh CBOICTBA U IpU3HAKU GUTYD;

e 2.7.9 moka3pIBaTh TEOMETPHUYECKHIE YTBEPIKICHHS,

¢2.7.10 BnanmeTh cTaHIAPTHOM Kiaccu(UKALMEH MPOCTPAHCTBEHHBIX (PUTYp (MMMPAMUIBI, IPU3MBI, TAPATUICICTIUTIE/Ib );

e 2.7.11 HaxoUTh 0OBEMBI U IIJIOIIAIU TIOBEPXHOCTEH T€OMETPUUECKUX TeJl C IPUMEHEHUEM (HopMyJT;

¢ 2.7.12 BBIYUCHATH PACCTOSHUSA U YTJIBI B IPOCTPAHCTBE.

¢ 2.7.13 ucnonp30BaTh CBOMCTBA TEOMETPUYECKUX (PUTYD TS pemIeHHs 3a1a9 IPAaKTHIECKOTO XapaKTepa U 3a/1a4 U3 JpyTux
oOnacreil 3HaHUMH

¢ 2.8.1 OnepupoBaTh MOHATHIMH JIEKAPTOBBI KOOPMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOPA, YTOJ MEX/ly BEKTOpaMH, CKaJSIpPHOE IPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

¢ 2.8.2 HAXOUTh PACCTOSHUE MEX/1Y JIByMsI TOUKaMH, CyMMY BEKTOPOB U NPOU3BE/IEHHE BEKTOPA HA YHUCIIO, YTOJI MEXTY
BEKTOpaMH, CKaJIIpHOE MPOU3BEIEHHUE, PACKIIAIbIBATh BEKTOP MO JABYM HEKOJTMHEAPHBIM BEKTOPAM;

¢ 2.8.3 33/1aBaTh IJIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOPIUHAT;

e 2.8.4 pewiaTh NpocTeNIINE 3aa4U BBEJCHHEM BEKTOPHOTO Oasuca

¢2.9.1 IIpencraBiarh BKJIA] BBIIAIOIINXCS MATEMAaTHKOB B Pa3BUTHE MATEMATHKH M MHBIX HAYYHBIX 00JIaCTEH.

¢2.10.1 Mcnonp30BaTh OCHOBHBIC MCTOJbI 1OKA3aTCJIbCTBA, IPOBOANUTDL AOKA3ATCIBLCTBO U BBIIIOJHATH OIIPOBCPIKCHUC.

1.2.3. Ilnanupyembie pe3yabTatbl ocBoeHuss OYII B coorBerctBUM ¢ ®PI'OC CIIO mno cneuuaabHoctu 09.02.06. «CucremHBbIi
aAMUHHCTPATOP»

Oo01mue KOMNeTeH U
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OK 1.

Bri6upath criocoOsl penieHus 3a1ad npoQecCHOHANBHOMN AesITeIbHOCTH, IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2. Ocy1iecTBIATh MOUCK, aHAINW3 U MHTEPIPETAHi0 WHPOpPMALUK, HEOOXOAMMOM IS BBIMOJHEHHS 337ad Mpo(ecCHOHANIbHOMI
JESITeIbHOCTH.

OK 3. [TmanupoBaTh U peaTn30BbIBATH COOCTBEHHOE MPOPECCHOHATBFHOE M IMYHOCTHOE PA3BUTHE.

OK 4. PaboTatb B KOJIJIEKTHBE U KOMaHE, 3PPEKTUBHO B3aMMOAECHCTBOBATh C KOJJIEraMH, PYKOBOJICTBOM, KIIMEHTaMHU.

OK 5. OcCyIIeCTBIATh YCTHYIO M MUCHbMEHHYI0 KOMMYHHKAITUIO HAa TOCYIaPCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMABLHOTO U
KYJIbTYpPHOT'O KOHTEKCTA.

OK 6. [TposBIATE Tpa)kTaHCKO-MIATPUOTUYECKYIO TMO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE TOBEACHHWE HAa OCHOBE TPAIHIIMOHHBIX
00111€4eTI0BEYECKHMX [IECHHOCTEH.

OK 9. Hcnonp30BaTh MHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATIBHOM 1S TETbHOCTH.

IIpodeccnonanbHbIe KOMIIETEHIIUA

[IK

ITK

1.3. Cunxponusaunust 001UX 1 NPo¢ecCHOHATBHBIX KOMIIETEHIU, JUHYHOCTHBIX, MeTANPeAMETHBIX M MPeIMeTHbIX Pe3yJbTaTOB

Ko u HaumeHoBaHue HanmeHnoBaHMe JTUYHOCTHBIX M HanMeHoBaHMe NIpeIMETHBIX Pe3yJbTATOB,
bopmupyembIx MeTanpeaMeTHbIX pe3yabTaTtoB (YY/), coriacuo corjiacio ®IroC COO
KOMIIETEeHIIH i, COrJIACHO droc coo
®dIocC C1o
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OK 1. Beibupats criocoObt
penreHus 3a1a4y
npoecCHOHABLHOM
JeATEIIHOCTH,
HPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.
OK 2. OcymiecTBiaTh
IIOUCK, aHAJIN3 U
UHTEPIPETAIHIO
uHpopmanuu,
HE0O0XO0UMOM JIs
BBITIOJTHEHUS 33124
po(hecCHOHATTLHOM
JeATEIILHOCTH.

OK 3. IlmanupoBats u
peann3oBBIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE.
OK 4. PaGorats B
KOJUIEKTHBE U KOMaH/IE,
3¢ dexTuBHO
B3aUMOJICHCTBOBATS C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU

OK 5. OcymiecTBisTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCYJJapCTBEHHOM SI3BIKE C
y4eToOM 0coOeHHOCTEN
COLMAJIBHOTO U
KYJIbTYpHOTO KOHTEKCTa
OK 6. IlposiBisATh
TpaXkIaHCKO-

JIP.4.5 pa3BuTHe KOMIETEHIIUN COTPYAHUYECTBA CO
CBEpPCTHUKAMHU, IETbMH MJIaJIIIETO BO3PACTa,
B3POCJIBIMHU B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOM, Y4EOHO-HCCIIE0BATEIbCKOM, MPOSKTHON U
JIPYTUX BUJAX JIEATEIbHOCTH.

JIP.5.1 MupoB033peHue, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BJIaJICHHE JOCTOBEPHOI HH(POpMAaIueii o
MEPENOBbIX TOCTUKEHUSAX U OTKPBITUAX MUPOBOU U
OTEUYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA.

JIP.6.1 OTBETCTBEHHOE OTHOILEHUE K CO3/IaHUIO0 CEMbU
Ha OCHOBE OCO3HAaHHOTO TPHUHATHS  LIEHHOCTEU
CEMCHMHOM KH3HU,

JIP.6.2 mosoxuTeNbHBIA 00pa3 CEeMbH, POJUTEIbLCTBA
(oTOBCTBA M MAaTepUHCTBA),  MHTEpUOpPU3ALIUA
TPAJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JIP.7.5 TOTOBHOCTH K C€amMOOOCIy>KHBaHUIO, BKJIIOYas
00y4eHUe U BBITIOJHEHNE JOMAITHUX 00s13aHHOCTEN
MIIP.1.1 camMoCTOATENBHO OMPEAENATh IIeNU, 3a7aBaTh
napamMeTpbl W KPUTEpUU, T1I0 KOTOPHIM  MOKHO
ONPENIETUTh, YTO 1ENb JOCTUTHYTA;

MIIP.1.3 craButh u (GOpMyJIHPOBATh COOCTBEHHbIE
3aayl B 0Opa3zoBaTeNbHOW  AESITENBHOCTH U
JKU3HEHHBIX CUTYyaIUsX;

MIIP.1.4 oueHuBaTh pecypcsl, B TOM 4YHCIE BpeMs U
JIpyrue HeMmaTepHallbHble pecypchl, HEOOXOIUMBIE IS
JIOCTH>KEHHS! TOCTaBICHHOM LIETH;

MIIP.1.5 BbIOMpaTh myTh  JOCTHXKEHMS  LIEJH,
IUIAHUpOBAaTh ~ pEUIEHME  IIOCTABJICHHBIX  3ajad,
ONTUMM3UPYS MaTepuajbHble U HEMaTepHalbHbIE
3aTpaTsl;

MIIP.1.6  opranuzoBbiBaTh 3((EKTHUBHBIA  TOUCK

o[IP 1.1.1 OnepupoBaTh Ha 6a30BOM YPOBHE TOHATHSIMU:
KOHEYHOE MHOKECTBO, AJIEMEHT MHOXKECTBA,
MOJIMHO’KECTBO, IepeceueHre U 00beIMHEHNE
MHOECTB, YHCIOBbIE MHOKECTBA Ha KOOPAMHATHOU
PsIMOH, OTPE30K, NHTEPBAI;

o [IP 1.1.2 HaxonuTh mepecedeHue U 00bETUHEHNE ABYX
MHOJKECTB, TIPEJICTABIICHHBIX I'pa)UueCKy HA YUCIOBON
MPSAMOW;

o[IP 1.1.3 cTpouTh Ha YHUCTIOBOM MPSIMOU MTOAMHOKECTBO
YHCJIOBOT'O MHOXECTBA, 33JIaHHOE MTPOCTEUILIUMHU
YCIIOBUSIMU;

o [IP 1.1.6 ncnonap30BaTh YUCIOBBIE MHOXKECTBA HA
KOOPAWHATHOM MPSIMOM JJIsl OIMMCAHUSI PEATBHBIX
MIPOLIECCOB U SIBJICHUM.

o [IP 1.2.1 OnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMHU:
1IE€JI0€ YUCIIO, ACIUMOCTb YUCeN, OOBIKHOBEHHAs IPOOH,
JeCSTHYHAs APoOb, pallMOHAIBHOE YHCIIO,
NpUOIMKEHHOE 3HAYEHUE YHCIIA, YaCTh, T0JI,
OTHOILIEHUE, TPOLICHT, MOBBIILICHUE U TOHUKEHUE Ha
3aJIaHHOE YHCJIO TTPOILIEHTOB, MacIITao;

o [IP 1.2.2 onepupoBarh Ha 6a30BOM ypOBHE MOHATUSAMHU:
norapudm yucia, TPUTOHOMETPUYECKAst OKPYKHOCTb,
rpajlycHasl Mepa yrJja, BeJIMUYMHA yIJia, 33JaHHOTO
TOYKOIN Ha TPUTOHOMETPUUYECKON OKPY’KHOCTH, CHHYC,
KOCHUHYC, TAHT€HC U KOTAHT€HC yTJIOB, HMEIOIIUX
MIPOU3BOJILHYIO BETUUYMHY;

o [1P 1.2.3 BBINOAHATH apupMETHUECKUE JEHCTBUS C
LEJIbIMU U pallMOHATIbHBIMY YHCIIAMU;

o [1P 1.2.4 BHINOJHATH HECTIOXKHBIE TPEOOPA3OBAHUS
YUCJIOBBIX BBIPAKEHUM, COACPIKAITUX CTCTICHH YHCET,
1100 KOPHU U3 YHCeN, TUO0 JorapuMbl YUCEIT;

o [IP 1.2.5 cpaBHUBaTh pallOHAJILHBIE YUCIIA MEXTY
coboii;

o [IP 1.2.6 oneHMBaTh U CpaBHUBATh C PAlMOHAIHBIMU
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NaTPUOTHYECKYIO MO3HUIIHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOEC IOBEJCHHE Ha
OCHOBE TPaTUIIMOHHBIX
00IIIEYCIIOBCYCCKUX
LIEHHOCTEHU

OK 9. Ucnionp30BaTh
uH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodecCHOHATbHON
IEeITENTbHOCTH

pecypcos, HEO0OXOANMBIX JUISL JIOCTHKEHUS
IIOCTaBJIEHHOM 11EJIH;
MIIP.1.7 comocTaBisiTh  MOJYYEHHBIM  pe3yibTaT

JIEATEIbHOCTH C MIOCTABJICHHOW 3apaHee LEJbI0
MIIP.2.1 uckath W HaXOAWUTh OOOOIIEHHBIC CIOCOOBI
pemieHuss 3aga4, B TOM YHCJIE, OCYIIECTBIATH
pa3BepHYTHI WHGOPMAIMOHHBIA TMOUCK W CTaBUTh Ha
€ro OCHOBE HOBbIe (y4cOHBIC U TO3HABATEIbHBIC)
3a7a4u;

MIIP.2.2 kxpuUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH
WH(GOPMAIIMIO C pa3HBIX IMO3WIMNA, PACIIO3HABATH H
dbukcupoBarh MPOTUBOpPEUUss B HHGOPMAIMOHHBIX
HMCTOYHUKAX;

MIIP.2.3 HWCIONB30BaTh  PA3JIMYHBIE  MOJICJIBHO-
CXEMaTHYEeCKHEe  CpEeACTBAa ISl MPEICTaBICHUSA
CYIIECTBEHHBIX CBSI3¢ W OTHOLICHHUM, a TakKxKe
MPOTUBOPEYUH, BBISBJICHHBIX B HMH(POPMAIMOHHBIX
VMCTOYHUKAX;

MIIP.2.4 HaxonuTb W NPUBOJIUTH KPUTHUUYECKHUE
apryMEeHTbl B OTHOIIEHUU JEUCTBUHA W CYXIACHUU
JIpyroro; CIIOKOMHO M pPa3yMHO OTHOCUTBCA K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO
CyXJECHUS, paccmaTpuBarh  MX Kak  pecypc
COOCTBEHHOT'O pa3BUTHUS;

MIIP.2.5 BBIXOAUTH 32 paMK{ y4eOHOW TUCIUIUIMHBI U
OCYIIECTBJISATH LIeJICHAPaBJICHHbBIN TOUCK
BO3MOXHOCTEH Uil IIMPOKOTO IIEPEHOCAa CPEACTB U
CIoco0OB JACHCTBHS;

MIIP.2.6 BBICTPAaWBaTh VHIUBULYAIbHYIO
00pa3zoBaTeNbHYIO TPaeKTOPHIO, YUYUTHIBAS
OrPaHUYEHUS CO CTOPOHBI JPYIMX YYaCTHUKOB U
pecypcHbIE OTPaHUYECHUS

MIIP.3.1 ocymiecTBIATh AETOBYI0 KOMMYHUKAIIHIO KaK
CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTpPH

YUCJIAMM 3HAYECHUS LEJbIX CTEIICHEN YHCell, KOPHEN
HaTypaJbHOM CTENEHU U3 YHUCE, JIOrapu(MOB uucel B
IIPOCTBIX CIIydasix;

o [IP 1.2.7 n3o6pakaTh TOUKaMHU Ha YUCIOBOU MpsAMOH
LieJIbIe U pallMOHAJIbHBIC YHCIIA,

o [IP 1.2.8 n3o0OpaxaTh TOUKAMH Ha YUCITOBOU MPSIMOU
LIeJIbl€ CTEIIEHU YHCENl, KOPHU HATypaJbHOM CTENEHU U3
quCel, JIOrapu(Mbl YMCel B IPOCTHIX CIIydasXx;

o [IP 1.2.9 BBINIONHATH HECIOXKHBIE MPEOOPa30BaAHUS
LEJIBIX U APOOHO-pAIIMOHAIBHBIX OYKBEHHBIX
BBIPXKEHUI;

o [IP 1.2.10 BbIpakaTh B MPOCTEHIINX CAYyUaAsIX U3
paBEHCTBA OJHY IEPEMEHHYIO Yepe3 JPYTue;

o[IP 1.2.11 BBIUMCHATH B IPOCTHIX CIIydasiX 3HAYCHUS
YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIIASA
HE0OXO0IUMBIE [T0JICTAHOBKHU U peo0pa3oBaHus;

o [IP 1.2.12 n300paxarb CXeMaTUYECKHU Yo, BEIMYMHA
KOTOpOTO BBhIpa)ke€Ha B Ipajycax;

o [IP 1.2.13 omieHuBaTh 3HaKW CHHYCa, KOCUHYCA,
TaHI'€HCAa, KOTAHI€HCA KOHKPETHBIX YTJIOB.

o [P 1.2.14 BBIMOMHATH BHIYMCIECHUS NPU PEIICHUH 3a/1a4
MIPAKTUYECKOI0 XapakTepa,

o [IP 1.2.15 BBIMONHATH NPAKTUUECKHE PACUETHI C
UCIMOJIb30BaHUEM ITPH HEOOXOAUMOCTH CIIPAaBOYHBIX
MaTepUajIoB U BBIYUCIUTENbHBIX YCTPOUCTB;

o]IP 1.2.16CO0THOCUTD peasIbHbIE BETNYUHBI,
XapaKTepUCTUKH OOBEKTOB OKPY>KAIOILIET0 MUPA C X
KOHKPETHBIMU YHCJIOBBIMU 3HAYEHUSIMHU;

e[IP 1.2.17 ncnonb30BaTh METO/IBI OKPYTJICHUS,
NpUOJIMKEHUS ¥ IPUKHUJIKU TIPU PEIICHUH PaKTHYECKUX
3a7a4 IIOBCEIHEBHON KU3HU

o[IP 1.3.1 Pemats nuHelHbIE YPaBHEHHS U HEPABEHCTBA,
KBaJIpaTHbIEC YPaBHEHUS;

o [1P 1.3.2 pemiaTh JorapupMuUUecKue ypaBHEHUS BUIA
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o0pa3oBaTeNbHON  OpraHuM3alMM, Tak H 3a €€
npenenaMu), MOA0MpaTh MApTHEPOB UIA  JEJIOBOM
KOMMYHHKAITUU UCXOMs u3 cooOpakeHHi
pe3yJNbTaTUBHOCTH B3aUMOJCHCTBUS, a HE JIMYHBIX
CHMIIATHI;

MIIP.3.2 npu oCyIIecTBICHUH TPYNIIOBOM pabOThI OBITH
KaK pPyKOBOJUTEIIEM, TaK M YICHOM KOMAaHJIbI B Pa3HBIX
ponsix  (reHepatop uIeH, KpPUTUK, HUCIOJIHUTEIb,
BBICTYIAIOLIHI, SKCIIEPT U T.1.);

MIIP.3.4 pa3BepHyTO, JIOTHYHO ¥ TOUYHO U3JIAraTh CBOIO
TOYKY 3pEHUS C MCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX
U TUCHbMEHHBIX ) S3bIKOBBIX CPEICTB;

log a (bXx + €) = d u mpocreiiue HepaBeHcTBa Buaa l0g a
X <d;

o [IP 1.3.3 pemaTh nokasareyibHble YpaBHEHUS, BUJA
a™*=d (rme d MOKHO TIPEICTABUTH B BUJE CTEIICHH C
OCHOBaHHEM @) ¥ IpocTeiinine HepaBeHcTBa Buaa a* < d
(rme d MOXXKHO TIPE/ICTABUTH B BUJIC CTEIICHH C
OCHOBAHHEM a);.

o [IP 1.3.4 npuBOAUTH HECKOJIBKO TPUMEPOB KOPHEM
IIPOCTEHIIEr0 TPUrOHOMETPUYECKOTO YpaBHEHUS BUIA:
sinx=a, cosx=a, tgx=a,ctgXx =a, rmea—
Ta0JINYHOE 3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKON (QYHKITHH.

o[IP 1.3.5 cocTaBisiTh M pelIaTh ypaBHEHUS U CUCTEMBI
YpaBHEHUU MPHU PEIICHUN HECTIOKHBIX MPAKTHIECKUX
3a1a4

o [IP 1.2.1 OnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMHU:
1IEJI0€ YHUCIIO, ACITUMOCTb YUCeN, OOBIKHOBEHHAS JIPOOb,
JeCSTHYHAs APOOb, pallMOHAIBHOE YHCIO,
npuOMMKEHHOE 3HAUEHUE Ynca, 4acTb, 07,
OTHOILIEHUE, TPOLICHT, MOBBIIICHUE U TOHUKEHUE Ha
3aJJaHHOE YHCJIO MPOLIEHTOB, MacIITao;

o [IP 1.2.2 onepupoBath Ha 6a30BOM YpOBHE NMOHATUSIMU:
norapudm yucia, TPUrOHOMETPUYECKasT OKPYKHOCTb,
rpagycHasi Mepa yria, BeIMYMHa yTIia, 3aJaHHOTO
TOYKON Ha TPUTOHOMETPUUYECKON OKPY’KHOCTH, CUHYC,
KOCUHYC, TAHT€HC ¥ KOTAaHI'€HC YIJIOB, UMEIOIINX
MIPOU3BOJILHYIO BETUUUHY;

o [1P 1.2.3 BBINOAHATH apupMETUUECKHE JEHCTBUS C
[EJBIMH U PAllMOHATBHBIMH YHCIIAMHU;

o [IP 1.2.4 BBINOSMHATH HECIIOXKHBIE MTPe0Opa3zoBaHUs
YHUCJIOBBIX BBIPAXKEHHM, COJIEPIKALINX CTEIIEHH YHUCEIl,
1100 KOPHHU U3 YHCel, TM00 joraprudMbl Yncer;

o [IP 1.2.5 cpaBHUBaTh pallOHAJILHBIE YUCIIA MEXTY
coboii;
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o [IP 1.2.6 oneHnBaTh U CpaBHUBATH C PAIMOHATILHBIMU
YUCJIaMU 3HAYEHHUS LEIbIX CTENEHEN YUCell, KOPHEH
HATYpaJIbHOM CTETIEHU U3 YHCEJ, IOTapu(hMOB YUCEI B
IIPOCTBIX CIIydasix;

o [1P 1.2.7 u300paxkaTh TOYKaMH Ha YUCIOBON HPSAMON
1eNbIe U pallMOHaIbHbIC YHCTIA,

o [IP 1.2.8 n3o0paxaTh TOUKAMH HA YUCIOBOU MPSIMOM
LIeJIbI€ CTEIIEHU YHCENl, KOPHU HATYPaJIbHOM CTENEHU U3
qrCce, TOrapu(Mbl YHCE B IPOCTHIX CIydasx;

o [IP 1.2.9 BBINIONHATH HECIOXKHBIC MPEOOpa3oBaHUS
HEJBIX ¥ IPOOHO-PAIIMOHATIBHBIX OYKBEHHBIX
BBIPAYKECHHUIA,

o [IP 1.2.10 BbIpakaTh B MPOCTEHIIMNX CAYyUaAsAX U3
paBEHCTBA OJHY IEPEMEHHYIO Yepe3 JPyTue;

o[IP 1.2.11 BBIUMCHATH B IPOCTHIX CIIy4asiX 3HAYECHUS
YHUCJIOBBIX M OYKBEHHBIX BBIPAKEHUM, OCYIIIECTBIISIS
HE0OXO0IUMBIE MTOJICTAHOBKHU U MpeoOpa30oBaHus,;

o [P 1.2.12 n300paxkaTb CXeMaTHUECKH YIOJI, BEJIMYMHA
KOTOpOTO BBhIpa)k€Ha B Ipajycax;

o [IP 1.2.13 omieHMBaTh 3HAKW CHHYyCa, KOCUHYCA,
TAHI€HCa, KOTAHT'€HCA KOHKPETHBIX YTJIOB.

e [IP 1.2.14 BbINOJHATH BBIYUCIEHUS NPU PEUICHUU

3ala4 NPAaKTUYCCKOI'O XapaKTepa,

e [JIP 1.2.15 BBINONHATH MNPAKTUYECKUE PACUETHI C
WCIIOJIb30BAHUEM IPH HEOOXOJUMOCTU CIIPaBOYHBIX
MaTEepUaJIOB U BHIYUCIUTENIbHBIX YCTPOUCTB;

e JIP 1.2.16cOOTHOCHTD ~ pealbHBIE  BEJINYUHBI,
XapaKTePUCTUKU OOBEKTOB OKPY’KAIOIIEro MHUpa C UX
KOHKPETHBIMU YHCIIOBBIMU 3HAUEHUSIMU;

e [IP 1.2.17 nucnonp3oBaTh METOBI OKPYIJIEHUS,
MPUOIVHKEHNS U IPUKHUIKY TIPU PELIeHUN
MIPaKTUYECKKX 3a]a4 IOBCEIHEBHOM JKU3HU
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o [IP 1.3.1 Pemath nuHeliHbIC YpPaBHEHUSI U HEPABEHCTBA,
KBaJIpaTHbIE YPaBHEHUS;

o [1P 1.3.2 pemaTs norapupMudecKue ypaBHEHUS BUIa
log a (bx + ¢) = d u npocretinme HepaBeHcTBa Bra 10g a
X <d;

o [IP 1.3.3 pemars noka3arejabHble YpaBHEHUS, BU/IA
abx+e=d (rme d MOKHO IIPEACTaBUTH B BHJIE CTEIICHH C
OCHOBAHHEM @) U MPOCTeiile HepaBeHCTBa Bra 8° < d
(rme d MOKHO TIPEICTAaBUTh B BUJIC CTEIICHU C
OCHOBaHHEM a);.

o [IP 1.3.4 npuBOANUTH HECKOJIBKO IPUMEPOB KOPHEH
IPOCTEUIIEr0 TPUTOHOMETPUYECKOT0 YPaBHEHUS BU/IA:
sinx=a, cosx=a, tgx=a,CtgXx=a, raea—
TabJIMYHOE 3HaYEHUE COOTBETCTBYIOLICH
TPUTOHOMETPUUECKON (PYHKIIUH.

e [IP 1.3.5 cocTaBnaTh 1 pemiaTb ypaBHEHUS! U CUCTEMBI
YPaBHEHM IIPU PELICHUU HECIOKHBIX IPAKTUYECKUX
3a1a4y

o [IP 1.4.1 OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMHU:
3aBUCUMOCTh BEJIMYUH, QYHKIMS, apTyMEHT U 3HaYEHHE
¢byHKIMH, 00651aCTh ONpENIeNeHusI 1 MHOKECTBO
3HaYeHUH QyHKINH, TpadUK 3aBUCUMOCTH, TpapuK
¢byHKUMH, HyIU GYHKINHU, TIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YUCIOBOM
IIPOMEXKYTKE, yObIBAaHHE HAa YHCIOBOM ITPOMEXKYTKE,
HauOoJIpIIIee M HaUMEHblIIee 3HaUeHne (PyHKIUHU Ha
YHCIIOBOM MPOMEXKYTKE, Mepuonyeckas QyHKIus,
NIEPHUOJ;

o [1P 1.4.2 onepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMM:
npsmMasi 1 o00paTHasi IPONOPLHUOHATIBLHOCTh IMHEWHAs,
KBaJIpaTHyHasi, JJorapupMudeckas 1 nokasareabHas
(byHKIMHU, TPUTOHOMETpHUYECKUE (DYHKINH;

o [1P 1.4.3 pacniozHaBaTh rpauKu 3JI€MEHTAPHbIX
GbyHKIMI: npsMoi 1 06paTHOW MPONMOPLUUOHAIBHOCTH,
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JMHEWHOW, KBAJAPATUYHOH, Torapu(MUIECKON 1
IOKa3aTeabHON (YHKIUI, TPUTOHOMETPUUECKHX
byHKIUH;

o [1P 1.4.4 cooTHOCUTH rpaKU IIEMEHTAPHBIX
(GYHKIMA: IPSIMOM U 00paTHOM ITPOMOPIIMOHAILHOCTH,
JMHEWHOU, KBAAPATUYHOH, JTOTapU(PMHUUECKON U
IOKa3aTeabHON (YHKIUI, TPUTOHOMETPUUYECKHX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHH 33JaHbI;

o [1P 1.4.5 HaxoauTh 1O TpaQuKy NPUOINKEHHO
3Ha4YeHUs GYHKLUU B 3a/laHHBIX TOUKaX;

o [IP 1.4.6 onpenensars o rpaduky cBoicTBa GyHKIIUU
(HynH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HaOOJIbIIINE U HAUMEHbIIINE 3HAUCHUS
U T.IL.);

o [1P 1.4.7 ctpouTts 3cKu3 rpaduka GpyHKIUH,
YZIOBJIETBOPSIOIIEH IPUBEACHHOMY Ha0OpY yCIOBUM
(TpOoMeXyTKHM BO3pacTaHusi / yObIBaHUsI, 3HAYCHUE
(GYHKIMU B 33/1aHHON TOYKE, TOYKU 3KCTPEMYMOB U
T.JI1.).

o [IP 1.4.8 onpenensars o rpadukam cBOMCTBA pealbHbIX
MIPOLIECCOB U 3aBUCUMOCTEN (HaubompIne u
HauMEHbBIIINE 3HAYEHUS], IPOMEKYTKU BO3pACTaHUs U
yObIBaHUS, TPOMEXYTKH 3HAKOMIOCTOSHCTBA U T.I1.);

e [IP 1.4.9 unTepnpeTupoBaTh CBOMCTBA B KOHTEKCTE

KOHKPETHOW MTPAKTUYECKON CUTyalluu

o [IP 1.5.1 OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMHU:
pou3BoiHAs GYHKIMH B TOUKE, KacaTeabHas K rpaduky
(byHKIMH, TPOU3BOAHAS QYHKIIUH;

o [P 1.5.2 onpenensaTh 3Ha4YeHUE MPOU3BOTHON (HYHKIIUU
B TOUKE 10 U300pakeHUIO KacaTelbHOU K rpaduky,
IIPOBEICHHOU B OTON TOUKE;

o [IP 1.5.3 pemare Hecn0XKHbBIE 337ja4l HA IPUMEHEHUE
CBSI3M MEXKIY MTPOMEXYTKaMH MOHOTOHHOCTU U TOUKaMHU
HKCTpeMyMa PYHKIIMH, C OJTHOW CTOPOHBI, U
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IIPOMEXYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOHOM 3TOM QYHKIIUH — C APYTOM;

o [IP 1.5.4 onpenensats 3HaYCHHE MPOU3BOIHON (HYHKIIHH
B TOYKE 110 M300paKEHUIO KacaTeJIbHON K TpaduKy,
MPOBEJICHHOM B 3TOM TOUKE;

o [IP 1.5.5 OnepupoBaTh Ha 6a30BOM YPOBHE TOHATHSIMU:
nepBooOpas3Has, HHTErpa;

o [P 1.5.6 momb3ysich rpaduKamMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (POCcTa, MOBBIIICHUS, YBETUYCHUS U T.I1.)
WJIU CKOPOCTU yOBIBaHMS (T1aJI€HUsI, CHY)KEHUS,
YMEHBIIICHUSA U T.I1.) BEJIMYUH B peajbHBIX MPOIECcCax;

o [IP 1.5.7 cooTHOCUTD rpaduku peaabHbIX MPOIIECCOB U
3aBHCHUMOCTEH C UX ONUCAHUSIMH, BKIIOYAOIIUMU
XapaKTePUCTUKU CKOPOCTU U3MEHEHUS (OBICTPBII pOCT,
IUIABHOE IOHWKEHUE U T.I1.);

e [IP 1.5.8 nucnonp30Bath rpaiku peabHBIX
MPOLIECCOB ISl PEIICHUS HECIOKHBIX MPUKIIATHBIX
3a/1a4, B TOM YHUCJIE ONPEEIsis 10 TpaduKy CKOPOCTh
X0Ja mnpoiiecca

o [P 1.6.1 OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU
ONHUCATETbHBIMU XapaKTEPUCTHKAMH YHCIOBOTO Habopa:
cpenHee apudmeTrdeckoe, MeIMana, HauooJbIIee U
HauMEHbIIIEE 3HAYCHMUS;

o [P 1.6.2 onepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMM:
4acTOTa U BEPOSITHOCTH COOBITHS, CIIyHaitHBIN BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMHY;

o [IP 1.6.3 BoIYMCIATH BEPOATHOCTU COOBITHI HA OCHOBE
MIOJICYETA YUCIIA UCXOMO0B.

o [IP 1.6.4 onieHMBaTh U CpPaBHUBATH B IIPOCTBIX CIydasx
BEPOATHOCTH COOBITHII B pealbHOM KU3HH;

e [IP 1.6.5 unTaTh, CONOCTABIATH, CPABHUBATH,

HMHTEPIPETUPOBATH B POCTHIX CIy4asiX pealbHbIe
JTaHHbIE, MPECTaBIECHHBIEC B BUJIE TAOJIMIL, JUarpamm,
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rpaduKoB

o [P 1.7.1 OnepupoBaths Ha 6a30BOM YPOBHE IMOHITUAMHU:
TOYKa, MpsiMasi, INIOCKOCTb B IIPOCTPAHCTBE,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD IPSIMBIX U
IUIOCKOCTEH;

o [IP 1.7.2 pacrio3HaBaTh OCHOBHBIE BU/]IbI
MHOTOTPaHHHUKOB (IIpU3Ma, MMpaMuUa, MPSIMOYTOIbHBIN
napajuiejenumne, Kyo);

o [1P 1.7.3 uzoOpaxkaTh u3yuaembie (GUTYPBI OT PYKHU U C
IIPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB;

o [IP 1.7.4 nenatp (BBIHOCHBIE) INIOCKUE YEPTEKU U3
PHCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHH3Y,

o [1P 1.7.5 u3Bnexats HH(POPMAIHIO O TPOCTPAHCTBEHHBIX
reoOMEeTPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

o [1P 1.7.6 mpumensts Teopemy [Tudaropa npu
BBIUMCJICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

o [IP 1.7.7 HaxonuTh 0OBEMBI U TIJIOMIATN TTOBEPXHOCTEH
IIPOCTENIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
(opmyu;

o [IP 1.7.8 pacio3HaBaTh OCHOBHBIE BH/IbI TEJ BpallleHUs
(koHycC, UIUHP, chepa U map);

o [IP 1.7.9 HaxoauTh OOBEMBI U IIOMIAIN TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB U TeJl BpaIlleHUs C
npUMeHeHueM (opMyI.

o [P 1.7.10 cooTHOCUTB aOCTpaKTHBIE TEOMETPUUYECKHE
MOHSTHS U (DAKTHI C peaIbHBIMU JKU3HEHHBIMU
00BEKTaMU U CUTYaLIUSIMHU;

o[IP 1.7.11 ucnonp3oBaTh CBOWCTBA MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX GUTYp JUIsl pELIeHUs TUIIOBBIX 3a7a4
IIPAKTUYECKOIO COJIEPIKAHMUS;

e[IP 1.7.12 cOOTHOCUTSH TUIOLIAAN TOBEPXHOCTEH Tel
0JINHAaKOBOM ()OpMBI pa3IMYHOTO pa3Mepa;
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o[IP 1.7.13 cooTHOCUTH 0OBEMBI COCYZIOB OJTMHAKOBOM
(GOpPMBI pa3TUYIHOTO pa3Mepa;

e [IP 1.7.14 ouenuBats hopmy IpaBHILHOTO
MHOTOTpaHHHKA MOCJe CIUJIOB, CPE3OB U T.II.
(ompenensTh KOJMYECTBO BEPIIMH, pedep U rpaHei
MOJTy4YE€HHBIX MHOTOTPAHHUKOB)

o [IP 1.8.1 OnepupoBaTh Ha 6a30BOM YPOBHE OHATHEM

JIEKapTOBBI KOOPJMHATHI B IPOCTPAHCTBE;

e [IP 1.8.2 HaxoAUTH KOOPJUHATHI BEPILIMH Ky0a U
IPSIMOYTOJIBHOTO Tapajliesienumeia

o [IP 1.9.1 OnuceIBaTh OTHEIBHBIE BELIAIOIINECS
Pe3yJIbTaThI, MOTYYEHHBIE B XO/€ PA3BUTUS MaTEeMATUKU
KaK HayKH;

o [IP 1.9.2 3HaTh npuMepbl MATEMATUUYECKUX OTKPBITUN U
UX aBTOPOB B CBS3H C OTEUECTBEHHOW U BCEMUPHOMN
HUCTOpPHEH;

e [IP 1.9.3 nonumarsb poJib MaTEMATUKHU B Pa3BUTHU

Poccun

o [IP 1.10.1 ITpuMeHATH N3BECTHBIE METOMBI IIPU PELLICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a]1aY;

e [IP 1.10.2 3ameuarp u XxapaKkTepu30BaTh

MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B OKPY KarOIIei
JIEACTBUTEIBHOCTH
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2.  CTPYKTYPA U COJAEP)KAHUE PABOYEN ITPOI PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

2.1. O6bem 00111e00pa30BaTeILHOIO YUeOHOI0 NMpeAMeTa U BUAbI Y4eOH0ii padoThl

Buj yueOHoi1 padoThI O6LeM 4acoB

O0beMm obOpa3oBaTeabHOi mporpammbl OYII 301
AyaAUTOpHBIE

1. OcHoBHOe cojep:KkaHue

B T.u.

TEOPETUYECKOE 00yIEHUE 97

MPAKTUYECKHUE 3aHATHS 156

2. TlpodeccuoHATbHO OPHEHTHPOBAHHOE COep KaHMe (cofepKaHHe MPHKJIATHOT0 MOTYJIs) 30

B T.4.

TeopeTtnueckoe o0yueHue

MPAKTUYECKHUE 3aHSATHSI

NunuBuyansHbIN IPOEKT

Koncynbranumn 12

IIpomexyTounas arrectanus B opMe SK3aMeHa 6




2.2. TemaTu4eckuii IJIaH U coiepPKaAHNE Y4eOHOT0 MPeAMeTa
MATEMATUKA

HaumeHoedaHue

Conep:xanue yueOHOro MaTtepuasia (0CHOBHOE H PO ecCHOHAIBHO-

HanmeHnoBanue pa3aesioB . O0bem dopmupyeMble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUHYECKHUE 3aHATHUS, NPUKJIATHOMI
U TeM 4acoB KOMIIeTeHI[HH
MOYJIb (IIPH HAJTHYHUM)
1 2 3 4
OcHoBHoOe coaep:kanue
Paznen 1. IloBTopenme 20
Kypca MaTeMATUKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Cogepxanue yueOHOTo MaTepuala
Lenb u 3a1auyM | ba3oBele 3HAHMS W yMEHHS IO MaTeMaThke B MPO(EecCHOHANBPHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESTEIHLHOCTH.
OCBOCHHUU CTICIIMATTBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 1.2 Coneprkanue yueOHOro MaTepuana
Uucna wu  BelyMcieHUs. | JlelicTBUA HAJ MOJIOXKUTENBHBIMI U OTPUIIATENIBHBIMHI YHUCIaMU, OOBIKHOBEHHBIMHU U OK-01, OK-02,
Bripaxkenus u I[eCVS[TI/ILIHLIMI/I IpOOsIMHU. OK-03, OK-04,
npeoOpa3oBaHus JeiicTBus co cTeneHsMu, (GOpMYIIbl COKPAILIEHHOTO YMHOXKEHHUS. 2 OK-05, OK-06,
KomMmOuHHupoBaHHOE 3aHsTHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkanue ITK'5, 8, 9
['eoMeTpust HA MJIOCKOCTH | MPUKJIATHOTO MOTYJIsI)
Bunbl mnockux GUryp v ux miomas.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1aUM B KypC€ T€OMETPUHU Ha MIIOCKOCTH 2
[IpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanue yueOHOT0 MaTepuana
IIpouenTtHeie BeiuncaeHus | [IpocThie MpOIEHTHI, pa3HbIE CIOCOOBI UX BRIYUCIICHUS. CIOKHBIE MPOLICHTHI
[IpakTuueckoe 3aHsTHE 4
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Tema 1.5
YpaBHEHHUs U HEPABEHCTBA

CopepxaHue yueOHOTO MaTepralia

JluneitHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Coneprkanue yueOHOro MaTepuaa
Cucrempl ypaBHeHMM M | CriocoOBI pelIeHUS CHCTEM JMHEHHBIX ypaBHeHHU. [ToHsTHs: Martpuma 2x2 u 3x3,
HEPABEHCTB onpenenutenb Marpuisl. Meron IMaycca. CucteMbl HENMHEHHBIX YpaBHEHUHU. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3anstue
Tema 1.7 Copepxanue yueOHOT0O MaTepuala
BxoaHoii KOHTpOJIb Boruncnenuss u npeoOpa3oBaHusa. YpaBHEHHUS U HEpaBEeHCTBA. [eomeTpusi Ha
TUIOCKOCTH 2
KonTponsHas pabora
Paznen 2. 18
Crenenu u KOpPHH.
Crenennasi pyHKUMA
Tema 2.1 Coneprkanne yueOHOro MaTepuana
CrenenHast yHKUus, ¢ | [TonsTue KOpHSI N-OM CTENEHU W3 ACHUCTBUTENBHOTO yuciaa. OyHKIMU ¥ = V¥ nx
CBOHCTBA cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-Oi CTEHEHU
KomOuHnpoBaHHoe 3aHsATHE 4
Tema 2.2 Coneprkanue yueOHOro MaTepuana _ OK-01, OK-02,
Hpeo6pa30VBaHHe [Ipeo6pa3oBanue nppaloOHATBHBIX BbIPAXKEHHM OK-03, OK-04,
BIzlpa>KeHI/II/I C KOpHAMH n- | KoMOMHUPOBAHHOE 3aHATHE 4 OK-05, OK-07
Ol cTeneHn
Tema 2.3 Copneprxanue yueOHOro MaTepuala
CpoiictBa  creneHn ¢ | [loHstue creneHu ¢ Jr0OBIM pallMOHANBHBIM MoKaszateneM. CTeneHHble (QYHKIUH,
palroHaIbHBIM U | UX CBOMCTBA U TpauKu
JNENCTBUTEIBHBIM Komb6unupoBanHoe 3aHsaTue 2
MOKa3aTeIsIMI
Tema 2.4 Coneprkanne yueOHOro MaTepuana
Pewenue PaBHOCWIBHOCTE MppalMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. Meroasl HX
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MppalMOHATIBHBIX pemieHus. Penenne nppaluoHaabHbIX YPaBHEHUI U HEPABEHCTB
YPaBHEHUI U HEpaBeHCTB | KoMOMHUPOBAaHHOE 3aHSATHE 6
Tema 2.5 Cogneprkanue yueOHOro MaTepuasa
Crenenu u KOpHHU. | Ompenenenue creneHHoW QyHkuuu. Vcmonb3oBaHue €€ CBOWMCTB NMPHU PELICHUU
Crenennast GyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonTponbhas pabota
Pazgen 3. 18
IlokazaTenbHast
pyHkuus
Tema 3.1 Copepxanue yueOHOro MaTepuana
ITokaszarenpHass GyHkuus, | CTeneHb ¢ MNPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKazaresneM. OmpeneneHue
€€ CBOMCTBA noKa3aTteabHON (pyHKIMH, ee CBOMCTBa M TrpaduK. 3HAKOMCTBO C HPUMEHEHHUEM
NoKa3arelnbHON (QyHKUMU. PelieHue rnokasareiabHbIX ypaBHEHMH (YHKIMOHAIbHO-
rpaduuecKuM METOI0M 4
KombOunnpoBanHoe 3aHsaTue
Tema 3.2 CogepxaHue yueOHOTO MaTepHuala OK-01, OK-02,
Pemenne noxasarenbHbIX | PemieHne moka3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHHMBAHMS —MOKa3aTeNei, OK-03, OK-04,
YPAaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW IEepeMEHHOU, (YHKIIMOHAIBHO-TPAPHUECKUM METOIOM. OK-05, OK-07
Pemenne nokasarenbHbIX HEPABEHCTB 8
[IpakTrueckoe 3aHsTHE
Tema 3.3 Cogepxanue yueOHOT0O MaTepuaa
Cucrembl TOKa3aTeNnbHBIX | PemeHne cucteM mokasaresbHbIX ypaBHEHHH
ypaBHEHUH KoMOunmpoBanHoe 3aHstue 4
Tema 3.4 Coneprkanne yueOHOT0 MaTeprana
Pemenne 3ama4. | PemreHne noka3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelNew u
[TokazaTenpHast GyHKIHS METOJIOM BBEJICHUSI HOBOM NEPEMEHHON. Penienne nmokasaTebHbIX HEPABEHCTB
KonTponbHas padora 2
Paznen 4 Ilpsimble w 18 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
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NMPOCTPAHCTBE
Tema 4.1. Conepxkanue yueOHOro MaTepuana

OcHoBHBIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHSA (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpanctBo). OcHOBHBIE — akCHMOMBI  cTepeomerpuu.  llepecekaromuecs,

Pacnonoxxenne npsmpIx u
IIJIOCKOCTEHN

napajulefibHble M CKpeuuBarouiuecst  mpsmble.  [Ipu3Hak ©  CBOWMCTBO
CKpEIIMBAIOIIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.

KomOunupoBanHoe 3anstue

Tema 4.2.
[TapamienbHOCTD TPSMBIX,
NpsIMO M TUIOCKOCTH,
IUIOCKOCTEH

Conepixanue yueOHOro MaTepraia

[Tapamnensubie mipsiMas U 1wIockocTh. Ompenenenue. Ilpusnak. CaoiictBa (C
nokazatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
(c mokasarenbcTBOM). Terpasdmp W ero osneMmeHThl. [lapamnenenumen u ero
aneMeHThl. CBOMCTBA MPOTHUBOMOIOKHBIX TPaHel U AUaroHaseil napaienenumnena.
[Toctpoenue ceuenuii. Pemenue 3amau.

KomOunupoBanHoe 3anstue

Tema 4.3.
[lepneHuKyIIpHOCTH
MPSIMBIX, IPSAMON U
IIJIOCKOCTH, IIOCKOCTEN

Coneprkanue yueOHOro Marepuana

[Tepnennukynspusle npsMele. IlapannenbHble npsiMble, NEPHEHIUKYISPHbIE K
[IpuzHak  NEpNEHOUKYJIAPHOCTH  MPSMOM M IUIOCKOCTH.
JokazarensctBo. [lepnenaukyinsap u HakiaoHHas. lleprneHauKyIIApHBIE TUIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTeN. [loka3aTenbeTBo.

IIJIOCKOCTH.

PaccrosiHus B mpocTpaHCcTBE

KombOununpoBanHoe 3aHsTHe

Tema 4.4. Coneprkanne yueOHOro MaTepuana
Teopema 0 Tpex Teopema 0 Tpex mneprneHauKyispax. JlokazarenbcTBO. YTON MEXIy HOpSIMOA U
TICPHCHIHK Y IApax MJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMHU

KoMOunmpoBanHoe 3aHsTue
Tewma 4.5. IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KkaHue (conepxkanue
[TapannensHble, NPHUKJIATHOT0 MOIYJIf)
IEPIEHINKYIIAPHEIE, AkcHoMBI  crepeoMmeTpuu. lleprneHauKyNnIpHOCTH NPSAMOM UM TUIOCKOCTH,

CKpCHIUMBAOIHUECA IPAMBIC

napaieJibHOCTb ABYX IJIOCKOCTH,

NEPNCHAUKYIISIPHOCTD ILIOCKOCTEM

IPSMBIX, NepHEeHNKYISIPHBIX

IIK 5, 8,9
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[IpakTrueckoe 3aHsTHE

Tewma 4.6. CopepxaHue yaeOHOTO MaTepralia
Pemenue 3amau. Ilpsameie u | Pacnionoxenne NpsMBIX M TUIOCKOCTEH B MpOCTpaHCTBE. [lepreHIuKyIIpHOCTh U
IJIOCKOCTH B | mapajIeNIbHOCTb NPSAMBIX U I1ocKocTel. CKpelmBaronuecs npsmble
IIPOCTPAHCTBE KonTponbnas pabota 2
Paznen 5. Jlorapudgmbl. 28
Jlorapudpmuueckasn
pyHkuus
Tema 5.1 Conepxkanue yueOHOro MaTepuana
Jlorapudm gyucia. | Jlorapudm uncna. JIecCATUIHBIN 1 HATYpaTBHBIN JIOTAPU(PMBI, YHCIIO €
JlecAaTnaHbIi 1 | KoMOMHHpPOBAHHOE 3aHSATHE
HaTypaJbHbIN JOrapu(MmBl, 4
YHCIIOo €
Tema 5.2 Copepxanue yueOHOro MaTepuana
Croiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus sorapuGMHUpPOBAHUSL.
Onepanus KomM6unmnpoBanHoe 3aHsTue 6
norapuMupoBaHUs OK-01, OK-02,
Tema 5.3 Conepxanue y4eOHOro MaTepuaa OK-03, OK-04,
Jlorapudmuueckas Jlorapugmuueckas QyHKIUS U €€ CBONCTBA OK-05, OK-07
(dyHK1HSA, ee CBOMCTBA KomOuHMpoBaHHOE 3aHATHE 4 K5, 8,9
Tema 5.4 Cogepxanue yueOHOTO MaTepHraa
Pemenne [Tonstue norapupmudeckoro ypaBHeHus. Omnepanus NOTEHUUpPOBaHUA. Tpu
JOTapUPMUIECKIX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUUECKUX YypaBHEHHI: (YHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatpuyeckuid, METOJ MOTCHIMPOBAHHS, METON BBEJICHHS HOBOH IEPEMEHHOI.

Jlorapudmuueckre HepaBeHCTBA 8

Komb6unupoBaHHoe 3aHATHE
Tema 5.5 Coneprkanue yueOHOTO MaTepuasa
Cuctemsl AJNTOpUTM pELIeHUs CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOrapupMHUYECKHX
JorapupMHUUECKUX YpaBHEHMI U HEPABEHCTB
YpaBHEHUU Komb6unupoBanHoe 3ansaTue 2
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Tema 5.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coaep:xaHue (copep:xaHue
Jlorapu¢mbl B MpHUPOAE U | MPHKJIATHOTO MOTYJISA)
TEXHUKE [Ipumenenne norapudma. Jlorapupmuueckas cnupans B npupoge. Ee
MaTeMaTHYeCKue CBOICTBa 2
[TpakTuyeckoe 3aHsTHE
Tema 5.7 Copneprkanue yueOHOro MaTepuaia
Pemenue 3ajgau. | Jlorapudpmuueckas  ¢yHkuusa. Pemenume — mpoctedmux  storapuMudeckux
Jlorapugmst. yYpaBHEHHH 2
Jlorapudmmueckas KonTponsHas padora
byHKIUSA
Pa3nen 6. KoopauHatsl u 14
BEKTOPBI
Tema 6.1 Copepxanue yueOHOT0O MaTepuala OK-02, OK-03,
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCcTBe. [IpocTeiimme 3amaum B KOOpAUHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccrosiHue Mexy IByMs TOUKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka 4 1IK'5. 8.9
MEXAy JByMs TOYKaMH. | KoMOMHHPOBAHHOE 3aHATHE
Koopaunatsel  cepennHbl
oTpe3Ka
Tema 6.2 Coneprxanue yueOHOro MaTepuaa
Bekropsl B mpocTpancTse. | Bektopsl B mpocTtpaHcTBe. ClOXKeHHE W BbIYUTAHHE BEKTOPOB. YMHOXEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha umcio. KommnanapHsie BeKTOphl. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
CkansapHoe mnpousBeleHHe | Pa3nokeHne BEKTOpa Mo TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopauHaThl BeKTopa,
BEKTOPOB CKaJISIPHOE MPOW3BEJICHHE BEKTOPOB B KOOPIWHATAX, YTOJI MEKIY BEKTOPaMH, YTOJI 6
MEXIY MPSMON U MIIOCKOCTBIO, YTOJI MEXK/IY TUIOCKOCTSIMH. Y paBHEHHE TJIOCKOCTH.
I'eomeTpryecKnii CMBICH ONIPEETUTENS 2X2
KomOunupoBanHoe 3aHstue
Tema 6.3 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojepKaHue (conep:xxanue
[TpakTuko- NPUKJIATHOTO MOTYJIA)
OpPMEHTUPOBaHHbIE 3anaud | KoopanHaTHAS MIIOCKOCTh. BBIYMCICHNE pacCTOSHUN W TUIOMIAEH Ha TUTOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIE pacyeTh 2
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TJIOCKOCTH [IpakTudeckoe 3aHsaTHE
Tewma 6.4 Cogepxanue yaeOHOT0 MaTrepuaa
Pemenue 3aj1a4. | JlekapToBbl KOOPAWHATHI B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. ClIOXKEHUE U

KoopaunaTsl 1 BEKTOpHI

BbIYUTaHUC BCKTOPOB. VYMHOXEHUE BCKTOpa HA 4YHCIO. KOMHHaHapHBIe BCKTOPEIL.

CkangpHoe  TMpOU3BEACHHE BEKTOpOB. PasnokeHue BeKTopa IO  TpPEM

HCKOMIIIAHAPHBIM BEKTOpaM. HpOCTCI;'IIHPIe 3aJladuu B KOOpAWHATax. KOOp,I[I/IHaTI)I
BCKTOpA, PACCTOAHUC MCIKY TOUYKAMH, KOOPAWHATEI CEPCANHBI OTPE3Ka, CKAJIAPHOC

NPOM3BEACHNE BEKTOPOB B KOOPJIMHATAX, YIOJ MEXKIY BEKTOPAMH, YTOJl MEXIY 2
IPSMOM U TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMHU
KonTponsHas padora
Pazgen 7. OcHOBBI 38
TPUTOHOMETPHH.
Tpuronomerpuieckue
GyHKun
Tema 7.1 Cogepxanue yueOHOro MaTrepuana
Tpuronomerpuueckue Panuannas mepa yrna. IIoBopoT TOUkM BOKpYTr Hadaja KoopauHaT. OmnpeneneHue
(GYHKIMH IPOM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA U KOTaHreHca. 3HAKM CHHYCa, KOCHHYCa, TaHTeHCa U 4
yria, yncna. Paguannas v | koTaHreHca Mo 4eTBEPTSM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM OK-01. OK-02
) :
rpajycHas Mepa yria E KOTaHT€HCOM OJIHOTO U TOT'0 K€ yIJia OK-03, OK-04,
OMOMHHMPOBAHHOE 3aHATHE OK-05, OK-06,
Tema 7.2 Coneprxanue yueOHOro MaTepuaa OK-07
OcHOBHBIE Tpuronomerpudeckne ToxaecTBa. CHHYC, KOCHHYC, TAaHT€HC U KOTAHTEHC YTJIOB 0 JIK5. 8.9
TPUTOHOMETPUYECKHE ¥ - o.. DOPMYJIBI IPUBEIEHUS 4 Y
TOX/IECTBA. Komb6unupoBanHoe 3aHsaTue
@opMyIIbl IPUBEACHUS
Tema 7.3 Coneprxanue yueOHOro MaTepuaa
Cunyc, xocunyc, TaHrenc | Cymma um pasHocTh cuHycoB. CyMMma M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U pa3sHOCTU JBYyX | ABOHHOro yrja. ®opmynsl mnonoBuHHOro yrina. [IpeoOpa3zoBaHus CymMMBbI
yTJIOB TPUTOHOMETPHUYECKUX (YHKIHHA B TPOHM3BEACHUE W TPOU3BEACHUS B CYMMY. 8

Cunyc u KOCHHYC

BoipakeHue TpUTOHOMETPUYECKUX (YHKIHMH 4Yepe3 TaHIMeHC IOJOBUHHOTO
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JIBOMHOTO yriaa. @opMyiibl
IIOJIOBUHHOTO yTja

aprymenTa. [IpeoOpa3oBanus MpoCTEHIINX TPUTOHOMETPUYECKIX BBIPAKECHHM

KomOunupoBanHoe 3anstue

Tema 7.4 Cogneprkanue yueOHOro MaTepuasa

@OyHKIMM, HX CBOMCTBA. | O0JaCTh ONPEACICHUS U MHOXKECTBO 3HAYCHHH (QyHKIMH. YETHOCTH, HEUETHOCTD,
Crnioco0sl 3alaHks | IepUOAUYHOCTh GyHKIMHA. CiocoObl 3aaaHus GyHKIIUNA

byHKIMI KomOunupoBanHoe 3anstue

Tema 7.5 Conepxanue yaeOHOT0 MaTepuaa

Tpuronomerpuueckue OO6uacTh ompeneNeHuss 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKITUH.

GbyHKIMM, UX CBOICTBAa U

YETHOCTD, HEUETHOCTD, IEPUOAUYHOCT TPUTOHOMETpUYEeCKUX QyHKimii. CBOWCcTBa

rpaduxu u rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.
KomOunupoBaHHoe 3aHsTHE.
Tema 7.6 Copepxanue yueOHOro MaTepuana
IIpeoOpa3oBanue Cxartue U pacTshKeHHE TPa@UKOB TPUTOHOMETPHUYECKHUX (PYHKINH.
rpauxoB [IpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX PYHKIUI
TPUTOHOMETPHUYECKUX [IpakTrueckoe 3aHsATHE
byHKIMII
Tema 7.7 IIpojeccnonaIbHO-OPHEHTUPOBAHHOE coaepikaHue (conep:xxanue
Onucanue NPHUKJIATHOTO MOIYJIA)
MIPOU3BO/ICTBEHHBIX Hcnonb30BaHue CBOMCTB TPUTOHOMETPHUECKUX (yHKIMH B npodeccHoHalbHbBIX

IPOLIECCOB € TOMOIIBIO
rpaduKoB PyHKIHIA

3amadyax

[IpakTnueckoe 3aHsTHE

Tema 7.8 Coneprkanne yueOHOro MaTepuana
OO6parHsble OO6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHUECKUE
Komb6un1poBaHHoe 3aHsATHE
byHKIUN
Tema 7.9 Cogepxanue yueOHOTO MaTepuana
Tpuronomerpuieckne VYpaBHeHHE cos X = a. YpaBHEHHE SIn X = a. YpaBHEHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemenne TpPUTrOHOMETPUYECKMX YPAaBHEHHMM OCHOBHBIX THUIOB: MPOCTEHIINE
TPUTOHOMETPUYECKNE YPAaBHEHHMs, CBOJALIMECS K KBAJpaTHBIM, peEIIaeMble
Pa3I0KEHUEM Ha MHOKHUTENH, OHOPOIHBIE.

[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA
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KombOunupoBanHoe 3aHsrtue.

Tema 7.10 Cogepxanue yaeOHOT0 MaTrepuaa

Cucremsl CucteMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUI 2

TPUTOHOMETPHUECKUX KomOuHMpoBaHHOE 3aHATHE

YpaBHEHU

Tema 7.11 Coneprkanue yaeOHOro MaTepuaia

Pemenune 3amay. ocHoBbI | [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUII. Pemenue

TPUTOHOMETPHUHU. TPUTOHOMETPUUYECKUX YPABHEHUH M HEPABEHCTB B TOM YHCJE C HCIOJIb30BaHHEM 2

Tpuronomerpuueckue CBOWCTB (DyHKIUH.

Gynxumn KonrponbHas pabora

Paznen 8. IlpousBogHas 40

byHkuum, ee

NpUMeHeHHe

Tema 8.1 Coneprkanue yueOHOro Matepuana

ITonsTe  mpousBoaHOM. | OmpeneneHne YUCIOBOH MOCIIEA0BATENBHOCTH U CIOCOOBI ee 3anaHus. CBolcTBa

@opmMysibl M IpaBUiIa | YUCIOBBIX THocieqoBaTenbHocTed. OrpeneneHue mpejena MociaeI0BaTeIbHOCTH.

muddepeHIpOBaHUSL Beuucnenne  mpepenoB  mocnepoBaTenbHocTei.  Ilpemen  ¢yHkumm  Ha 2
6eckoneunoctu. [Ipenen pynkuu B Touke. [Ipupamenue aprymenra. [Ipupamnienne OK-01. OK-02
byHkuu. 3anayd, MNOpPUBOJALIME K MOHATHIO MNPOM3BOAHON. OrmpeneneHue OK-O3: OK-0 4:
MIPOM3BOTHON. AJITOPUTM OTBICKAHUSI TPONU3BOIHOM OK-05, OK-06,
KomM6unmnpoBanHoe 3aHsTue OK-07

Tema 8.2 Cogepxanne yueOHOT0O MaTepuana IIK'5, 8.9

[IpousBonHbIe cymmel, | ®opmyisl quddepeniuposanus. [Ipasuna nuddepentupoBanus 6

pasHOCTH  NIpou3BeAcHUs, | KoMOMHMpOBaHHOE 3aHATHE

9aCcTHOTO

Tema 8.3 CopepxaHue yaeOHOT0 MaTepuaa

[IponsBoaHEbIE Omnpenenenue cinoxkHod GyHkuuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (YHKIIUM.

TPUTOHOMETPHUYECKUX [IpousBoaHas cnoxHOW HYHKIUU

¢Gynkunii.  [lpoussoanas | KoMOMHUPOBAHHOE 3aHSATHE 6

CJIOKHOW (DyHKIIMH
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Tema 8.4

ITonsaTne 0
HENPEPHIBHOCTH (PYHKITUH.
Meron uHTEpBAIOB

Copepxanne yaeOHOT0O MaTepuaa

[Tonsitue HenpepwiBHOW ¢GyHKIuH. CBoiicTBa HenpepbiBHOW ¢yHKIUHA. CBS3b
MEXY HETPEPHIBHOCTHIO U TP PEPEeHIIPYEMOCThI0 (PYHKIIUU B TOUKE. AJITOPUTM
pEllIEeHUs] HEPABEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 8.5 Coneprkanue yueOHOro MaTepuaa
I'eomeTpuueckuit u | eomMeTpudeckuii CMBICT TPOU3BOAHON (YHKIMH — YIJIOBOH KOI(DUIHEHT
buznveckuit CMBICII | KacaTeIbHON K TpaduKy (YHKIHMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOMN (GyHKIMU. AJITOPUTM COCTaBJIEHMsI YPaBHEHMs KacaTelbHON K IpaduKy (QYHKIHH
y=f(x)
KomOunmnpoBaHHoe 3aHsATHE
Tema 8.6 Copepxanue yueOHOro MaTepuaa
PuznyecKui cMbICT | @u3nyeckuil (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAsh CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
poheCCHOHATBHBIX [IpakTrueckoe 3aHsATHE
3amadax
Tema 8.7 Coneprxanue yueOHOro MaTepuasa

MOHOTOHHOCTb (DYHKIIUH.
Touknu skcTpemyma

Bospacranue u yObIBaHuME (QYHKLMH, COOTBETCTBHE BO3pacCTaHHUsA U YOBIBaHUS
¢GyHKIMM 3HaKy mpou3BoAHOM. IloHsATHE mNPOM3BOAHON BBHICIIETO MOPSAIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIUMHU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MHHUMYM. [loHsSTHE acHMITOTHI, CIIOCOOBI X
onpezeneHus. AJITOPUTM HCCIEIOBaHUS (QYHKIMM U TOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAST PyHKIIMS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.8
HccnenoBanune GpyHKUU 1
MOCTPOEHHE I'paUKOB

Cogepxanue yueOHOT0O MaTepuana

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb U TIOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.9 HaubGompuiee u
HAUMCHBIICC 3HAYCHUA

byHKIII

Coneprkanue yueOHOT0 MaTepuana

Haxoxnenvne HawmOOJBIIETO W HAWMMEHBIIETO 3HAYCHHH (YHKIHM, TOCTPOCHHUE
rpauKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM aliapara MaTeMaTUYECKOTo aHaIu3a

34




KombOunupoBanHoe 3aHstue

Tema 8.10 IIpodeccnonaibHO-OpHEHTUPOBAHHOE coJep:KaHue (copep:xaHue
Haxoxnenue MPUKJIAJTHOI0 MOAYJIfA)
ONTUMAJIBHOIO pe3ynbTara | HanMeHbinee nu HanOosibliee 3HaueHue (PyHKIUU 6
C IOMOILBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAKTHYECKUX 3a7a4ax
Tema 8.11 Copepxanue y4eOHOT0o MaTepuaa
Pemenue 3a1a4. | opmyinel u npaBwia aupdepenunpoBanus. VcenenoBanue QyHKIHNA C TTOMOIIBIO
[IpousBoanas GpyHKUUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HAMMEHbIICE 3HAYCHHS (DYHKIIUH 2
MIPUMEHEHHE KonTponbnas pabota
Pa3nen 9. 40
MHOrorpaHHUKH W TeJja
BpallleHUs
Tema 9.1 Copepxanue yueOHOro MaTepuana
Bepummnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. JlnaroHasb.
MHOT'OTpaHHUKA Ceuenue. Brinykiibie 1 HEBBITYKJIbIE MHOTOTPaHHUKHU
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 9.2 Coneprkanne yueOHOro MaTepuana
[Ipusma, ee | [lonarue npusmel. Ee ocHOBaHusa U GokoBble rpaHu. Bricota mpusmsl. [Ipsmas u OR-01, OK-02,
COCTaBJIAIOIIME, CEYEHHUE. | HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
[lpamas u mnpaBuibHasg | KoMOMHMPOBAaHHOE 3aHATHE 2 OK-05, OK-06,
MIPU3MBI OR-07
IIK 5, 8, 9
Tema 9.3 CopepxaHue yaeOHOT0 MaTepuaa
[Tapamnenenurnen, KyO. | [lapannenenunen, CBOWCTBa MPSIMOYTOJILHOTO mMapawienenunena, kyo. CeueHue
Ceuenne KyOa, | Ky0a, mapasuresenumneaa
napajieJenumneaa KoMOunmpoBanHoe 3aHstue 2
Tema 9.4 Cogepxanuie yueOHOTO MaTepuana
[Tupamupa, ee | [lupamuma wu ee omementol. Ceuenue mupamuasl. [lpaBunbHas mnHMpaMuma.
COCTaBJISIONINE, CEYEHME. | Y CceUCHHAs MUpaMU/Ia
[IpaBuibHas  OUpaMUza. 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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VYceuenHnas nupamuaa

Tema 9.5

Conepxanue yueOHOro MaTepraia

boxosas u nosiHas | [Tnomaas G0KOBOW M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
IIOBEPXHOCTH npu3mbl, | KoMOMHMpOBaHHOE 3aHATHE

MIAPAMHU/IBI

Tema 9.6 Coneprkanue yaeOHOro MaTepuaia

Cummerpuss B KyOe,
napasuiesernurnese,
npu3Me, MUpaMuIe

CuMMeETpHUsT OTHOCHUTEIBHO TOYKM, HpsIMOH, miockocTh. Cummerpust B KyOe,
napajuielienune e, pusme, nupaMuie

KomOunupoBanHoe 3anstue

Tema 9.7 Cogepxanue yueOHOro MaTepuana

[TpaBunbHBIE [ToHsiTHE TPaBHIILHOTO MHOTOrpaHHKUKA. CBOMCTBA MPABUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOTPaHHHKH, uXx | [IpakTuyeckoe 3aHsITHE

CBOMCTBA

Tema 9.8 CopepxaHue y4eOHOT0 MaTepuasa

Hunuump, ero | Humunnap u ero snementsl. Ceuenne muivHapa (mapajielbHOe OCHOBAHUIO M OCH).

cocrasitromne. CedeHue

Pa3BepTka nnimmHapa

LUAJIUHAPA KomOuHnpoBaHHoe 3aHsATHE
Tema 9.9 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coaepikaHue (conep:xxanue
Konyc, €ro | NPUKJIAAHOI0 MOAYJIfA)

cocrasitronnie. CedeHue

Konyc wu ero nsnementsl. CeueHue KoOHyca (MapajjieIbHOE OCHOBaHUI U

KOHyca MIPOXO/IAIIEe Yepe3 BEPIINHY ), KOHHISCKUE ceueHus. Pa3BepTka KoHycCa
KomOuHMpoBaHHOE 3aHATHE

Tema 9.10 Cogepxanue yueOHOTO MaTepuana

Y cedeHHbII KOHYC. | YceueHHbI KoHYC. Ero obpa3syromias u Beicota. CedeHre yCeueHHOT0 KOHyca

Ceuenue YCEYCHHOT0 | KOMOMHMPOBAHHOE 3aHATHE

KOHyca

Tema 9.11 Coneprkanne yueOHOTo MaTepuana

ap u cdepa, ux ceyeHus

Hlap u coepa. Bzaumnoe pacnonoxenue chepbl u 1iockoctu. CedeHue mapa,
cdepsl

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 9.12

Coneprkanne yueOHOro MaTepuana
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ITonsatue 00 oOBEME Tena.

[lonartue 06 o6weme Tena. OO6veM Kyba M HPSIMOYTOJIBHOTO MapauleseluIeaa.

OTtHoweHne oobeMoB | OObeM mpu3Mbl W mUIMHApa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEIl. 4
MOAOOHBIX TE I'eomerpuueckuii cMbica onpeaeanTesst 3-ro mopsiaKa
Komb6unupoBanHoe 3ansatue
Tema 9.13 Coneprkanue yaeOHOro MaTepuaia
Obbembl M IUIOWAMM [ OGpembl IMpaMUL! U KOHyca. OGbeM mapa. ILIoma i 0BepXHOCTEN Tel 2
MOBEPXHOCTEH TeT
Komb6unupoBanHoe 3ansatue
Tema 9.14 Copepxanue yueOHOro MaTepuana
KomOunanmuu KomOunamum reoMmeTpuieckux Tei
MHOTOTPaHHMKOB M Tell | [IpakTHyecKoe 3aHsATHE 4
BpAICHHS
Tema 7.15 Cogepxanue yueOHOro MaTepuaa
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB WM Tl BpAIleHHs B MPAKTHUKO-
KOMOMHAIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3aJa4ax
[IpakTnueckoe 3aHsaTHE 4
Tema 9.16 ConepxaHue y4eOHOTO MaTepuaa
Permenne 3a1a4. | OOBEMBI H TUIOMIA/IN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BpAIlEHHUS
Mmuororpanaukn ¥ Tena | KonrponsHas pabora 2
BpallleHUS
Pazgen 10. 12
IlepBooGpa3nasn
by, e OK-01, OK-02,
NpUMeHeHHe OK-03, OK-04,
Tema 10.1 CopepxaHue yueOHOTO MaTepHrala OK-05. OK-06
IlepBooOpa3Has (yHKIUH. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JBMKEHHS MO HM3BECTHOW CKOpocTH. [loHsTHE OI’<-07 '
[TpaBwmita HaXOXJECHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHSITHEM HWHTErpaja M MepBOOOpPasHOM s JIK5. 8.9
epBOOOPaA3HBIX ¢byukun y=f(x). Pemenue 3amad Ha CBA3b MEPBOOOpPa3HON M €€ MPOU3BOJIHOM, Y
BBIUKCJICHHE TMepBOOOpa3HON st maHHOM QyHkumu. Tabmuma dopmyn s
HaXOXKJEHUs epBOOOpasHbIX. M3yueHune npaBuiia BEIYMCICHUS IEPBOOOPA3HOIMA 2
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KombOunupoBanHoe 3aHstue

Tewma 10.2 Cogepxanue yaeOHOT0 MaTrepuaa
[Inomans KpUBOJMHEWHOW | 3amaun, NMPUBOJAAIINE K TOHSATHIO ONPEICICHHOTO HWHTErpajia — O BBIYMCICHUH
TpaIeuuu. @opMyina | IOMAAX KPUBOJWMHEWHOW Tpamenud, O IepeMenieHnn To4ku. [loHsTne
Herotona — Jleibnuia ONpeAeEHHOIO0  HMHTErpara. ['eomeTrpuyeckuidi ©  (QUIUUECKHI  CMBICIH
onpeneneHHoro uHTerpaita. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansarue
Tewma 10.3 Coneprkanue yaeOHOro MaTepuaia
Heonpenenennsrit u | IlonsiTHe HEONPENEIIEHHOrO UHTErpaia
OIPE/ICIICHHBIN UHTETPasibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 10.4 Copepxanue yueOHOro MaTepuana
[Tonsitue 00 | 'eoMeTpUYECKHUil CMBICIT ONPEACTICHHOTO HHTETpaa
omnpeJenieHHOM HHTerpane | KomOnHupoBaHHOE 3aHsTHE 2
Kak Iouaau
KPHUBOJIMHEWHOM Tpanenun
Tema 10.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxkaHue
OrmpesiesieHHBI  MHTETPaJ | MPUKJIATHOT0 MOTYJIA)
B KU3HU I'eomerpuueckuil cmbica omnpeneneHHoro wuHrerpana. Popmyna HerlooToHa -
JleitOHuma.
Pemenue 3a1au Ha mpuMeHEHNE UHTETpalia sl BEIYUCICHUS (U3NUYECKUX BEIUYUH
¥ TUIoMIaaen 2
[IpakTnueckoe 3aHsTHE
Tema 10.6 CopepxaHue yaeOHOTO MaTepralia
Pemenue 3ana4. | [TepBooOpazHas ¢pyukimu. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee nmpumeHeHue
Ilepoobpasnas ¢ynkuuu, | KonrponsHas pabora 2
€€ IPUMEHEHUE
Pa3znen 11. Jlorapudmni. 28 OK-01, OK-02,
Jlorapupmuueckas OK-03, OK-04,
(yHKIUS OK-05, OK-07
Tema 11.1 Copneprxanue yueOHOro MaTepuaa IIK'5, 8, 9
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Jlorapugpm qucia.
Hecatuunspiit u
HaATYypaJbHBIN JOTapH(MBI,
YHCIIO €

Jlorapudm umcna. JlecATHUHBIN U HATYpPaAIbHBINA JOTapr(pMBbI, YHCIIO €

KomOunupoBanHoe 3anstue

Tema 11.2
CpoiictBa  Jsiorapudmos.
Onepanus

Copepxanue yueOHOro Marepuaa

CgoiictBa sorapudmo. Onepanus JorapuGMupoBaHus.

KombunupoBanHnoe 3ansitue

norapuMUpPOBaHUS
Tema 11.3 Coneprkanue yueOHOro Matepuana
Jlorapugmmueckas Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA

(byHKIHsA, ee CBOWCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 11.4

Pemenue
J0rapuPpMUUECKUX
YPaBHEHUI U HEPABEHCTB

Cogepxanue yueOHOro MaTrepuana

[Tonste norapudmuueckoro ypaBHeHusa. Omepanus MOOTeHIHpPOBaHUSA. Tpu
OCHOBHBIX METOJla pelIeHUsl JorapuMHUUECKUX YpaBHEHHH: (QYHKIIMOHAIBHO-
rpaduyeckuid, MeToJ MOTEHLUUPOBAHUS, METOJ| BBEICHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA

KombOunupoBanHoe 3aHsTHE

Tema 11.5 Coneprkanne yueOHOro MaTepuana

Cucremsl ANTOpPUTM peIIeHUsT CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMUUECKUX
JIorapu(pMUIECKUX YpaBHEHUI U HEPABEHCTB

ypaBHEHUH KoMmOunMpoBaHHOE 3aHATHE

Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;kaHue (conepxkanue

Jlorapudmsr B mpupone u
TEXHHUKE

NPHUKJIATHOT0 MOAYJIf)

[Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee
MaTeMaTUYECKHUE CBOMCTBA

HpaKTI/ILIeCKOC 3aHATUC

Tema 11.7

Pemmenue 3aJ1ad.
Jlorapudmsr.
Jlorapupmuueckas
byHKIHS

Cogepxanue yueOHOTO MaTepuana

Jlorapudpmuueckass  ¢ynkmus.  Pemenume  mpocredmux  orapuMHUYECKHX
ypaBHEHUU

KonTtponbHas padora
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Pasgen 12. DiaeMeHTHI 25
KOMOUHATOPUKH,
CTATHCTHKH M TEOPHH
BepPOSATHOCTEM
Tema 12.1 Cogepxanue yaeOHOT0 MaTrepuaa
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MeLIEeHUs, COUETAHUS.
KOMOMHATOPHUKHU 4
KomOunupoBaHHoe 3aHsTHE.
Tema 12.2 Copepxanue yueOHOTo MaTepuaa
CoObitue, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOSTHOCTH CYyMMBbI
coOpitha. CnoxkeHue U | coObITHH. Y CIIOBHAS BEPOSITHOCTh. 3aBHCHMbIC U HE3aBHCUMBIC COOBITHS. TeopeMbl
YMHOKEHUE BEPOATHOCTEN | O BEPOSTHOCTU MPOU3BEICHUS COOBITHI.
4
KomMmOuHupoBanHoe 3aHaTHE
Tema 12.3 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE cojiep:xaHue (conepxkanue
BepositHOCTB B | IPHUKJIATHOTO MOLYJIs1)
npo¢eCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee yCTOMYMBOCTH. CTaTHCTHYECKOE
3a1a4ax omnpezeneHue BepossTHoCcTU. O1leHKa BEPOSATHOCTH COOBITHS
IIpakTHueckoe 3aHsaTHE 4
Tema 12.4 Coneprkanne yueOHOro MaTepuana
JuckpetHas  ciydaiHas | Bunel cinyvaiiHbix BenmuuuH. OnpenenieHue AMCKPETHOM Cily4allHOW BEJIMYMHBI.
BEJIMYNHA, 3aKOH €€ | 3aKOH pacHpelesIeHus JUCKPETHOW ClydailHOM BenuuuHbl. Ee uuciosble
pacnpeneneHus XapaKTepUCTUKU 4
KoMmOuHupOoBaHHOE 3aHATHE
Tema 12.5 Coneprkanne yueOHOTo MaTepuana
3amaun  mareMaTuudeckoW | Bapmammonssrii  psg.  Iloawmronm wactor uw  rucrorpamMma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHKH psiaa HaOII01aeMbIX JTaHHBIX
KomOunmpoBanHoe 3aHsATHE
4
Tema 12.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE cojepKkaHue (conep:xxaHue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK'5, 8, 9
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CocraBienne TabIuIl U
JIUarpamMm Ha MPaKTHKE

NMPHUKJIATHOT0 MOTYJIA)

[TepBuunas 00paboTKa CTAaTUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacraBiieHue.
Haxoxaenne cpeTHuX XapaKTepUCTUK, HAOII0JaeMbIX TAHHBIX

[TpakTuyeckoe 3aHsTHE 3
Tema 12.7 Coneprkanue yueOHOro MaTepuasa
Pemenue 3a1a4. | DneMeHTsl KoMOMHaTOpuKu. CoOOBITHE, BEPOSATHOCTH COOBITHS. CIlOXeHHe |
DneMEHTbI YMHOKECHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponbHas padora 2
CTaTUCTHKH W  TEOPHH
BEPOATHOCTEMN
Pa3gen 13. YpaBHeHust u 24
HepaBeHCTBa
Tema 13.1 Copepxanue yueOHOro MaTepuana
PaBHOCUIIBHOCTD PaBHOCUIBHOCT ypaBHeHMH M HepaBeHCTB. OrmpeneneHusi. OCHOBHbBIE TEOpPEMbI
YPaBHEHHMM M HEPABEHCTB. | PaBHOCHJIBHBIX IIE€PeX0JaXx B YpPaBHEHUSX M HepaBeHCTBax. OOmme MeTobl
OOme METOIBI PEIIEHNsT | pelieHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMH K PABEHCTBY apryMEHTOB 4
JUIT MOHOTOHHBIX (DYHKIWH, METOJ Pa3IoKEeHUs HAa MHOXXHUTEJH, METO] BBEACHUS
HOBOMW NEPEMEHHOM, PYHKIIMOHAIbHO-TpapUUECKUI METOT
KoMOuHMpOBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.2 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
I'padmueckuit meTon | O6mmue MeTo/Ibl pelleHUs] HEPaBEHCTB: MEPeXo ] OT CPaBHEHMS 3HAUEeHUH (QyHKIMHA OK-05, OK-06,
pereHus YPaBHEHMM, | K CpPaBHEHUIO 3HAYCHMH apryMeHTOB I MOHOTOHHBIX (DyHKUHMH, MeToJ OR-07
HEPABEHCTB MHTEpPBaNOB, (QyHKUMOHATBHO-Tpaduueckuil meto. ['paduueckuit Mmetoa pemeHus TIK'S, 8,9
YpaBHEHUI U HEPABEHCTB 4
KoMmOuHHMpOoBaHHOE 3aHSTHE
Tema 13.3 Coneprxanue yueOHOT0O MaTepuana
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayss. Packpbitme Monyns 1o onpeneneHuro. [Ipocteiimmie
C MOJlyJIeM YpaBHEHMsI U HEpPaBEHCTBa ¢ MoAayseM. [IpuMeHeHne paBHOCHIBHBIX MEPEXOJI0B B
OTIpeNIeICHHBIX TUTIAX YPaBHEHUH M HEPABEHCTB C MOJyJIEM 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.4 CopepxaHue yueOHOTO MaTepualia
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiinme ypaBHeHHS U HEPABEHCTBA C TApaMETPOM
C mapaMeTpaMu Komb6unupoBanHoe 3ansatue 6
Tema 13.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJiep;KaHue (conepxkanue
CocraBiieHHe W pelIeHHE | NPUKJIATHOI0 MOIY.JIsl)
npodeccHoHaNbHbIX 3a/a4 | PemeHne TEKCTOBBIX 3a/a4 MPOGeCCHOHATBLHOTO COICPIKAHUS
C TIOMOIIBIO YpaBHEHUM [IpakTudeckue 3aHsATH 4
Tema 13.6 Cogepxanue y4eOHOTro MaTrepuaa
Pemenue 3a1a4. | OOure MeToAbl pPelleHUs YpaBHEHU. YpaBHEHHUS U HEPABEHCTBA C MOJIYJEM U C
YpaBHEHMs U HEPABEHCTBA | MMapaMeTpaMu

[IpakTnueckoe 3aHsaTHE 2
IIpomexyTouHnasi arrecTanus (JK3aMeH) 6
Bcero: ‘ 301
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3. YCJIOBUSA PEAJIMZAIIUU ITPOTPAMMBI YYEBHOI'O ITPEJIMETA
3.1. MaTepuajibHO-TeXHUYECKOE oDecrieyeHne

Jlns peanuzanuu pabodei mporpaMMbl UMeeTCsl yueOHbIN kKaOnHeT MaTeMaThuku Ne4(01.
O06opynoBaHue yueOHOTO KaOHUHETAa:

- cToaibl - 15

- ctynbs- 30

- pabouee MecTo mpernoaaBateis - 1

- HHTEpaKTUBHAs J0cKa - 1

- KOMIIBIOTEPHBIN cTON - 1

- yueOHUKH, yueOHbIE TOCOONS;

- CIIPaBOYHUKH, CIIOBApH;

- TaOIULIBL;

- TeMaTH4YecKuii creHn - 1

- mKadsr - 2

- METOJINYECKHUE (TeMaTUUYECKHE) MAKU

TexHuyeckue cpeacTBa 00y4eHus :

- KoMIproTep - 1

- HHTEPAKTUBHAS JIOCKA C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00eCIIeYeHUEM

-- TCCTHI

- IPE3CHTAaIU 110 TEMaM

3.2. UndopmanmnoHHoe odecriedeHue 00yueHust

ITepeyenns y4eOHbIX n3aaHuil, MHTEpHET-pecypcoB, JONOJTHUTEILHOM JIUTEPATYPbI



1. MaremaTuka: anreOpa u Hadajla MaTEMaTHYECKOrO aHalIM3a, reoMeTpus. Airedpa u Havajga MareMarndeckoro aHanuza 10-11 ki.:0a30BbIid U yrayOul. ypoBHU:
yuebnuk /I1.A. Anumos, FO.M.Konsarua u ap. — M.: [Ipocsemenne,2023 -463c

2. Martemaruka: anreOpa ¥ Hauaa MaTeMaTHIecKoro aHanu3a reomerpust: 10-11 ki.:6a30Bb1i 1 yrioy6n. ypoBuu: yueonuk /JI.C. Aranacsn, B.®. Byrty3oB u ap. —
M.: [Ipoceemenne,2023 -287c.

3.bammMakoB M.U. Maremaruka: yd4eOHHK ISl CTYI. YUpekaeHuil cpel. npod. oobpasosanus M.U bammakos. — 10-e u3a., crep. - M.: Akagemus, 2018 r. — 256 c.

4. bammakos M.M. Martemaruka. COOpHHK 3a7ad Mpo(UIBLHONW HAmpaBIeHHOCTH: y4ed. mocodme A cTynd. yapexaeHwid cpea. mpod. Obpazosanns/ M.U
BbammakoB. — M.: Akagemus, 2017 r.

5. bammakoB, M. U., Marematnka : y4deOnuk / M. WM. bammakoB. — MockBa : KuoPyc, 2024. — 394 c. — ISBN 978-5-406-12450-5. — URL:
https://book.ru/book/951555 (nata oopamienus: 04.09.2024). — TekcT : 3I€KTPOHHBIH.

6.Canun, B. H., ®unancoBas matemaruka : yuyeOnuk / B. H. Canun, O. FO. CuraukoBa. — Mockga : KuoPyc, 2024. — 153 ¢. — ISBN 978-5-406-12122-1. —
URL: https://book.ru/book/952123 (nara obpamenus: 04.09.2024). — TekcCT : 3IeKTPOHHBIH.

7. O3106a, T. C., Martemaruka. [Ipaktukym : yue6HOe mocooue / T. C. [I3t06a. — Mocksa : Pycaiinc, 2024. — 202 c¢. — ISBN 978-5-466-06937-2. — URL:
https://book.ru/book/954059 (mata obpamenus: 06.09.2024). — TekcT : 3TEKTPOHHBIH.

8. Jlokynuesckuii, JI. B., JluckperHast matemaruka : yueonuk / JI. B. Jlokyuuesckuii, M. H. Makcumenko, C. B. TuxonoB. — Mocksa : KHoPyc, 2024. — 262 c.
— ISBN 978-5-406-12626-4. — URL.: https://book.ru/book/954584 (nata oopamenus: 06.09.2024). — TekcT : 37CKTPOHHBIH.

9.bammaxkos, M. U., Maremaruka. [Ipaktukym : yaeOHO-TipakTrdeckoe mocodue / M. U. bammaxkos, C. b. DaTnHa. — Mocksa : KaoPyc, 2024. — 294 ¢. — ISBN
978-5-406-13247-0. — URL: https://book.ru/book/955149 (nata obpamenus: 06.09.2024). — TekcT : 37€KTPOHHBIH.

10. T'unes, B. I'., DnemeHnTapHble GYHKIUH, TPOU3BOIHBIC, MHTETPANIbI M HaYala aHainu3a : yueOHoe mocodue / B. I'. T'uneB. — Mocksa : Pycaiinc, 2024. — 183 c.
— ISBN 978-5-466-07848-0. — URL.: https://book.ru/book/955648 (nata oopaienus: 06.09.2024). — TekcT : 3JCKTPOHHBIH.

11. l'onyapenko, B. M., DieMeHThI BhiCIIci MaTeMaTuky. : yueOHnuk / B. M. ['onuapenko, JI. B. Jlunaruuna, A. A. PsuioB. — Mockga : KnoPyc, 2024, — 363 ¢. —
ISBN 978-5-406-13414-6. — URL: https://book.ru/book/954527 (nata obpamenus: 06.09.2024). — TekcT : 371€KTPOHHBIH.

12. I'ynusn, b. 1., Onements! Boiciieit MaTeMaTuky : yueonoe nocodue / b. L. I'ynusn, I'. b. I'ynusta. — Mocksa : KnoPyc, 2025. — 436 c¢. — ISBN 978-5-406-
13682-9. — URL.: https://book.ru/book/955434 (nata oopamenus: 06.09.2024). — TekcT : 3JCKTPOHHBIH.

13. JlaGosckuii, C. M., JluckpeTHass MaTeMaTHKa C 3JIEMEHTaMU MaTeMmarudeckou joruku : ydeOnuk / C. M. JlaGosckuii, JI. B. Jlokyuuenckmii, M. H.
Makcumenko, C. B. TuxoHoB. — Mocksa : KaoPyc, 2024. — 220 c. — ISBN 978-5-406-12294-5. — URL: https://book.ru/book/954020 (mata oOpameHus:
06.09.2024). — TeKcT : 37€KTPOHHBIH.

14. baxtuna, E. B., KoMIIeKT KOHTPOIHHO-U3MEPHUTEIILHBIX MaTEPHAJIOB JIIsl MPOBEPOUYHBIX paboT mo yueOHOH mucnuruimHe Maremaruka : monorpadus / E. B.
baxtuna, M. JI. Kopskuna, H. H. IlynateeBa, WM. W. Kucenea. — Mocksa : Pycaiinc, 2019. — 77 c¢. — ISBN 978-5-4365-3744-3. — URL.:
https://book.ru/book/934593 (nata oopaienus: 06.09.2024). — TekcT : 3JCKTPOHHBIH.

15. 30P: "Anre6pa. 10-11 knacc". OO0 "AKnacc"
16. Maremaruka. Konrponbusie padotsl. UnTepakTuBHBIE 3aanus. 10-11 kinacc

17. TecroBbie ynpaxkaerust EI'D mo marematuke. OOO "Yun.py"
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18. INoaroroeka ¢ EI'D mo maremaTuke (mpoduiabHbiil ypoens. OO0 "dokchopa"

19.Maremarunka u nHpopmatuka. : yaeoHoe mocooue / K. B. banaun, B. H. banbeikos, A. B. Pykocyes [u np.] ; mox pen. K. B. banauaa. — Mocksa : KaoPyc,
2023. — 361 ¢. — ISBN 978-5-406-11032-4. — URL: https://book.ru/book/947275 (nara obpamenus: 04.09.2024). — TeKCT : 3AEKTPOHHBIH.
20.50P: "Anreopa. 10-11 xmacc". OO0 "SAKnacc"

21 DO0P: "Teomerpus. 10-11 xmacc". OO0 "AKmacc"

22. D0P: "Equnsnii rocyaapcTBeHHBIH 3k3aMeH 11 xirace. Matematuka". OO0 "AKmacc"

23. Marematuka. ®I'BHY "HHcTuTyT cTpaTeruu pa3BuTusi 0OpazoBaHus"

24, Tpenaxep "O6mako 3Hanmil". MatemaTtuka. 10-11 xmacc. OOO "®uzukon Jlad"

25. MaremaTtuka. Anre6pa 1 Hadajia MaTeMaTHIecKoro aHanm3a. aTepaktuBHbIe 3amanust. 10-11 kmacc. OO0 "Ckaenr"

26. Marematuka. BepostHocTs u cratuctuka. MaTepaktuBHbie 3aaanus. 10-11 kraccsl. OO0 "Ckaenr".

27. bubnmoreka dIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Anredpa. 10-11. kmacc. Harnsaasie ypoku. OO0 "OK3AMEH-MEJIUA"

28. BepostHocTs u ctatuctuka 10-11. OO0 "CBEPOBPA3ZOBAHUNE"

29. Iludporotii kypc "Anredpa u Hayasia MmaTemarndeckoro ananusa" 10-11 kiacc ®ICAOY JII10 "Akanemust Munnpocserienus Poccun”
30. [udposotii kypc "T'eomerpus” 10-11 xmacc. DTAOY AIIO "Axagemus MunnpocsemeHus: Poccuun"

31. TecToBble ympa)KHEHHS 10 airedpe U HadaiaM MareMatudeckoro ananusa st 10-11 kmacca. OO0 "Yum.py"

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUS IPEJIMETA

Cucrema KOHTPOJIS M OLIEHKU PE3YJIbTAaTOB IO MPEAMETy pa3padoTaHa B COOTBETCTBUU C JIOKAJTLHBIMH HOPMAaTHBHBIMH JIOKYMEHTAMHU:

- [Tono>xeHue o TeKyIeM KOHTPOJIE 3HAaHUH U TPOMEKYTOYHOM aTTeCTallui 00yJaromuXcs;

- Ilonoxenue o pazpaboTke (HoHAA OLEHOUYHBIX CPEACTB AJI NMPOBENEHUS TEKYIIEro, pyOeHOro KOHTPOJS yCIIEBAEMOCTH M MPOMEXKYTOUHOM
aTTecTaluy o0y4aroImuxcs;

OCHOBHBIM OOBEKTOM CHCTEMBI OIIEHKH, €€ COJAEpXkaTelbHOM M KpuTepualbHOM 0a30il BbicTynaior TpeboBanus ®I'OC COO, kortopsie
KOHKpETU3upoBaHbl B [lmaHMpyeMbIX pe3yibTaTax ocBoeHus: oOyuatommmucs [IpuMepHoil ocHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl CPEHETO OOIIETo
oOpa3oBanus. B paboueii mporpaMMe yueOHOro npeameTa IIaHupyeMble pe3yibTaThl (JMUYHOCTHBIE, METapPEIMETHbIE U MIPEJAMETHBIE) paclpeieIeHbl
10 pa3JesiaM U TEMaM.

YPOBHEBBIN NOJIX0/ K OLlEHKE NpeMeTHBIX Pe3yJIbTaTOB 00ecreunBaeTcs IByMs TpYyIIaMy UX MPEICTaBICHUS:

«BBINTyCKHUK HayuuTCs» — 0a30BBIA YPOBEHB,
«BBIMYCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS — 0a30BBIN YPOBEHb.

I'pynna pe3ynbTaToB « BEITYCKHUK HAyYUTCsD MPEACTABISAET cOOO0M pe3yabTaThl, JOCTHKEHHE KOTOPHIX 00ECIIeYMBAETCsl B OTHOIICHUN BCEX
oOyyJaronuxcs.

I'pymnmna pe3ynbTaToB « BEITYCKHUK MOTYYUT BO3MOXHOCTh HAyUYUThCS» 00ECIIEUNBACTCS B OTHOIIEHUH Hanbosiee MOTUBUPOBAHHBIX U
CMOCOOHBIX 00YYaOIIHUXCH.

Oco0eHHOCTH OLIeHKH JIMYHOCTHBIX Pe3yJibTATOB
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dopMUpOBaHUE JTUYHOCTHBIX PE3YJIbTATOB 00ECHIEUMBACTCSA B XOJ/I€ PEAIM3alMU BCEX KOMIOHEHTOB 00pa30oBaTeIbHON EATENbHOCTH, BKIIIOYAs
BHEYPOYHYIO JA€ATEIbHOCTb.

B cootBerctBum ¢ tpedoBanusimu I'OC COO npocTmkeHne JTMYHOCTHBIX PE3yJIbTaTOB HE BHIHOCUTCS Ha UTOTOBYIO OICHKY OOydaroImuxcs, a
ABJISICTCSA IPEIMETOM OLIEHKH 3()()eKTUBHOCTH BOCIMTATEILHO-00Pa30BaATEIbHOM NeSITEIbHOCTH TEXHUKYMA.

Bo BHyTpeHHEM MOHUTOPUHTE IPEAYCMOTPEHA OLEHKA CPOPMUPOBAHHOCTH OTAEIBHBIX JIUYHOCTHBIX PE3YyJIbTATOB (COOIIOIEHNE HOPM U TIPaBHII
IIOBEJICHUS, IPUHATHIX B TEXHMKYME; ydyacTue B OOIIECTBEHHOM >KM3HM TEXHUKyMa, OJnKaiillee COLMANbHOE OKPYXKEHHE, OOIEeCTBEHHO-IIOJIE3HAs
JIeATEIIbHOCTD; OTBETCTBEHHOCTD 3a PE3YJIbTaThl 00YUEHUs; CIOCOOHOCTH JIeNIaTh OCO3HAHHBIN BBIOOP CBOEI 00pa30BaTEIbHOM TPAeKTOPHUHU; IIEHHOCTHO-
CMBICJIOBBIC YCTAHOBKU 00yYaroLUXcsi). Pe3ynbTarhl, MOJy4eHHbIC B X0/1€ BHYTPECHHHX MOHHUTOPHHIOB, HCIOJIB3YFOTCS TOJIBKO B BUJIE arperipOBAHHBIX
(yCpeaHEHHBIX, aHOHUMHBIX ) IaHHBIX.

BHyTpeHHUII MOHUTOPUHI OpraHu3yeTcsl aJAMMHMCTpallMed TEXHHKyMa W OCYILIECTBIISIETCS KypaTopoM IPEUMYIIECTBEHHO Ha OCHOBE
©XEJHEBHbIX HAOII01eHUH B X0/1€ yU€OHBIX 3aHATHI U BHEYPOUHOH JI€ATEIbHOCTH, KOTOpble 000011at0TCs B KOHIIE y4eOHOro roja.

OcCco0eHHOCTH OLIEHKH MeTaNpeAMeTHBIX Pe3yJIbTATOB
OneHka MeTanpeIMEeTHBIX pPe3yJbTaTOB IO AUCHUIUIMHE «MaTemaTtuka» OCyLIeCTBIETCS B (OpME KOHTPOJIbHOM paboThl MO IpeaMeram
0011e00pa3oBaTeabHOrO KUKIIA B HA4ajle U KOHIE Y4eOHOro roja.

OcCo0eHHOCTH OLIEHKH NPEAMETHBIX Pe3yJIbTATOB

OreHka MpeJMETHBIX PEe3yJIbTaTOB BEICTCS MPEMOJAaBaTeieM B XOJIe MPOLEAYp TEKYIIEro KOHTPOJS U MPOMEKYTOYHOU aTTECTAIMH, a TAKXKe
aJIMUHHCTpAIE TEXHUKYyMa B X0JI¢ BHYyTPEHHETO0 MOHUTOPUHTA YY€OHBIX JOCTHKEHUN.

JI1st TeKy1Iero KOHTPOJIS ¥ IMPOMEXYTOYHOM aTTeCTallluK MPENoaaBaTesieM CO3/1aH KoMIuieke onleHouHbIX cpencts (KOC).

W3mepeHuto u olleHKe MOAJIEeXAaT MpeIMETHbIEC Pe3yIbTaThl 00yueHUs «BIMyCKHUK Ha 6a30BOM YPOBHE HAYUUTCSI.

[TpenMeTHBIe pe3yiabTaThl «BBIMYCKHHK Ha 0a30BOM YypOBHE IOJYYHT BO3MOXKHOCTH HAYUYHTHCS» HE BBIHOCATCS Ha IMPOMEKYTOUHYIO
aTTecTaluIo.

B Tekyrei oreHKE HMCIONB3YIOTCS pa3iudHble (OPMBI M METOMBI MPOBEPKHU (YCTHBIE M MHUCHMEHHBIC OMPOCHI, TECTUPOBAHUE, KOHTPOJILHEIC
paboThl, cCaMOCTOSITENIbHBIE PAOOTHI)

[TpoMexxyTouHass arTecTaius 1Mo IMpeaMeTy NPEJCTaBIsIeT cOO0O0W MpoIenypy aTTecTallud OOYYaroNIMXCS W IPOBOJUTCS IO 3aBEPIICHUH €€
ocBoeHus. [IpomexxyTouHas aTTectalus mo npeaMeTy npeaycMoTpeHa B popme dK3aMeHa.

IIpeaMeTHbIe pe3yabTaThl 00y4YeHUsI IMoka3aresnu DopMbI U METOAbI KOHTPOJIS

BbinycKHUK HAa 0230BOM YPOBHE HAYYHTCS
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1.1.1 CBO6GOIHO ONMEPHPOBATH: TIOHATHAMU:
KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHHE U
Pa3HOCTb MHOXECTB, YMCIOBbIE MHOKECTBA Ha
KOOPJAMHATHOU IIPSIMOM, OTPE30K, HHTEPBAJl,
IIOJIyMHTEPBaJ, IPOMEXYTOK C BBIKOJIOTON
TOYKOM, rpaduueckoe MpeaCTaBICHHEe MHOXKECTB
Ha KOOPAMHATHOM IJIOCKOCTH;

1.1.2 3agaBaTh MHOKECTBA MIEPEUUCIICHUEM U
XapaKTEPUCTHUECKUM CBOMCTBOM;

1.1.3 mpoBepsATh MPUHAIICIKHOCTD JIEMEHTA
MHO>KECTBY;

1.1.4 HaxoauTh nepeceyeHue U 00beTUHEHNE
MHO’KECTB, B TOM YMCJIE IPEICTABICHHBIX
rpadMUecKy Ha YMCIOBOM MPSMOHN U Ha
KOOPJAMHATHOM IIOCKOCTH.

1.1.5 ucnosnp30BaTh YMCIOBBIE MHOKECTBAa Ha
KOOpJMHATHOM NpsAMOM M Ha KOOpAMHATHOU
IJIOCKOCTH ISl OMMCAHUS peajbHBIX MPOLIECCOB
U SIBJICHUH.

1.1.1 CBoGo1HO OomepUpyeT MOHATHIMH: KOHEUHOE
MHO>KECTBO, 3JIEMEHT MHO>KECTBA, ITOJIMHOKECTBO,
nepeceycHue, 00beIMHEHUE U PAa3HOCTh MHOXKECTB,
YHCIIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSAMOIA,
OTPE30K, UHTEPBAJ, MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOW TOUKOH, rpauueckoe npecTaBIeHNe
MHOKECTB Ha KOOPJAMHATHOM IIOCKOCTH;

1.1.2 ymeer 3a1aBaTh MHOXECTBA IEPEUUCIICHUEM U
XapaKTePUCTHUECKUM CBOHCTBOM;
1.1.3MOXeT MpOBEPUTH MPUHAIIICIKHOCTD AJIIEMEHTA
MHOKECTBY;

1.1.4 naxonuT nepeceyeHue U O0bEIMHEHUE
MHO’KECTB, B TOM YHCJIC TIPEICTABICHHBIX IpaUIeCcKu
Ha YHUCIIOBOM MPSIMON U Ha KOOPJIUHATHON TUIOCKOCTH.

1.15 wucnoiap3yeT  4MCIOBBIE  MHOXKECTBA  Ha
KOOpJIUHATHON MPSIMON U HA KOOPJMHATHOM TIOCKOCTH
JUTSL OTTMCAHMSI PEATBHBIX MTPOIIECCOB U SIBIICHUH.

Texkyumuii KOHTPOJIb:

YcTHblit onpoc

DKcmpecc-onpoc

ITucbMeHHBIE ONPOCH
TectupoBanue

KontponsHas pabora

Jomarnee 3aianue
CamocrodrenbHas pabora

3amuTa 3J€KTPOHHBIX IPEe3eHTalni
VY4ebHO-1103HaBaTEIbHbIC 3a/1a41
VYyeOHO-TIpakTUUECKHE 3aa4n
ITpoBepka pe3yabTaToB U X0Aa
BBITTOJIHEHUS TPAKTHYECKUX PadOT
IIpomeskyTOYHAs aTTEeCTALMSA:
KonTponbhas padora

1.2.1 CBoGo1HO OonepUpOBATH MOHATHIMHU:
HaTypaJbHOE YUCII0, MHOXECTBO HAaTypaJIbHBIX
qCell, 11eJI0€ YUCII0, MHOXKECTBO II€JIbIX YHCETI,
OOBIKHOBEHHas P00k, leCATUYHAsT JPOOb,
CMEILIaHHOE YHCJI0, PAllHOHAJIbHOE YHCIIO,
MHOYECTBO pallMOHAJIBHBIX YHCET,
UppalMOHAIILHOE YUCIIO, KOPEHb CTENEHH N,
JeWCTBUTENEHOE YHCII0, MHOKECTBO
JEWCTBUTEILHBIX YHCET, TeOMETPHUYECKAs
MHTEpIpeTalys HaTyPaJbHbIX, IEIbIX,
panroHaATBHBIX, JEHCTBUTEIHHBIX YHCET,

1.2.2 moHNUMaTh ¥ OOBACHATH Pa3HUILY MEXITY
MTO3UIIMOHHON ¥ HEMO3ULIMOHHOM CUCTEMaMH
3aIlMCH YHUCel;

1.2.1 CBoGos1HO onepupyeT MOHATUSMU: HATypaJbHOE
YHUCJI0, MHO>KECTBO HATYPAJIbHBIX YHCEJ, LIEI0€ YUCIIO,
MHOYECTBO II€JIBIX YKCesl, OOBIKHOBEHHASI IpOOb,
necsTuuHas ApoOb, CMENIAHHOE YUCIIO, pallMOHAIEHOE
YHUCJI0, MHOKECTBO PAllMOHATBHBIX YUCEI,
HpPaLMOHATIBHOE YHCIIO, KOPEHb CTEIEHHU N,
JIEMCTBUTEIIFHOE YUCIIO, MHOYKECTBO JIEHCTBUTEILHBIX
YyHUCell, FEOMETpUUECKasi MHTEPIPETalUsl HAaTypabHbIX,
LIETBIX, PAIIMOHAIIBHBIX, TEHCTBUTEIBHBIX YHCET;

1.2.2 moHMMaeT U MOXET OOBSICHUTH PA3HUILY MEXTY
MO3UITMOHHON U HEMO3UIITMOHHOM CHCTEeMaMH 3aIiCcH
YHCEI;

1.2.3 mepeBOUT YKciia U3 OHOW CUCTEMBI 3aUCH
(cucTeMBbI CYUCIICHHUS) B APYTYIO;

Texkyuuii KOHTPOJIb:

YeTHBIN onpoc

DKcmpecc-onmpoc

ITnceMeHHBIE ONPOCHI
TectupoBanue

KonrtponsHas pabora

JomarHee 3a1anue
CamocrosrenbHas pabora

3ammra 3JeKTPOHHBIX IPE3EHTALNN
Y4eOHO-1103HaBaTeIbHbIE 3a/1a41
VY4eOHO-TIpaKTUUECKHE 3a1a9n
IIpoBepka pe3yapTaToOB U X04a
BBITIOJTHEHUS PAKTUYECKUX padboT
IIpomexyTOYHAS ATTECTALMSA:
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1.2.3 nepeBOaUTH YKCIIa U3 OJJHON CUCTEMBI
3anucu (CUCTEMbI CUUCIICHUS) B APYTYIO;

1.2.4 noka3pIBaTh U UCIOIb30BATh MPU3HAKU
JEIMMOCTH CYMMBI U IPOU3BEACHUS IIPU
BBITIOJIHCHUH BBIUMCIICHUHN U PEIICHUHU 33/1a4;
1.2.5 BBINIOJHATH OKPYTJIECHUE PALIMOHATBHBIX U
HPPALMOHATIBHBIX YMCEN C 33JJaHHON TOYHOCTHIO;
1.2.6 cpaBHMBATH JIEUCTBUTEIIBHBIC YHUCIIA
Pa3HBIMH CIIOCO0AMU;

1.2.7 ynopsinounBath 4ucia, 3allMCaHHbIE B
BHJI€ OOBIKHOBEHHOM U JIECATUYHOM ApoOH,
YUCIIA, 3aIIUCAHHBIE C UCTIOJIb30BAHUEM
apu(pMETHIECKOTO KBAPATHOTO KOPHS, KOpHEH
CTereHu OombIe 2;

1.2.8 BBIMONHATH BHIYUCICHUS U
peoOpa3oBaHus BEIPAXKEHUI, COIEPIKALIUX
JEUCTBUTENLHBIE YHUCIIA, B TOM YHCIIE KOPHU
HaTypaJIbHbIX CTEIEHEH;

1.2.9 BBIMONHATH CTaHJAPTHBIE TOKECTBEHHBIC
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
norapu(MUYECKUX, CTETICHHBIX,
HPPALMOHATIBHBIX BBIPAKEHUN.

1.2.10 BBITIOJIHATH M OOBSICHATH CPAaBHEHUE
PE3yAbTATOB BBIUUCIECHUN NIPU PEILICHUU
MPaKTUYECKHX 3a]1a4, B TOM YHUCIIE
MPUOJIMYKEHHBIX BBIYUCIICHUHN, UCTIONIB3Y ST
pa3HbIe CIIOCOOBI CPABHEHHI;

1.2.11 3anuceiBaTh, CpaBHUBATh, OKPYIJIATH
YHUCJIOBBIE JaHHBIE PEaIbHbIX BEIMYUH C
WCTIOJIb30BAaHUEM PA3HBIX CHCTEM M3MEPEHHS.

1.2.4 noka3pIBaeT M MCIOJB3YET IPU3HAKU
JEIMMOCTH CYMMBI U TIPOU3BEICHUS IIPU BHITIOJTHEHUH
BBIYMCIICHUI U pELICHUY 3a]1a4;

1.2.5 BBINOJHAET OKPYTJIECHUE PAllMOHAIBHBIX U
HPPALMOHATIBHBIX YKCEN C 33JJaHHON TOYHOCTHIO;

1.2.6 cpaBHMBaET JCUCTBUTEIIbHBIC YHACIIA PA3HBIMU
criocodamu;

1.2.7 ynopsimounBaeT uncia, 3aucalHble B BUJIE
OOBIKHOBEHHOU U JIECATUYHON ApoOU, dnca,
3aMMcaHHble ¢ UCTIOIB30BAaHUEM apU(METHIECKOTO
KBaJPaTHOT'O KOPHS, KOPHEH CTeneHu OobIe 2;

1.2.8 BBIMOIHSAET BEIYUCICHUS U TPEOOpa3OBaAHUS
BBIPQ)KECHUH, COAEPIKAINX ACUCTBUTEIbHBIC YNCTIA, B
TOM YHCJIe KOPHHU HATypalIbHBIX CTENEHEH;

1.2.9 BBINONHAET CTaHAAPTHBIE TOKIECTBEHHBIE
peoOpa3o0BaHUs TPUTOHOMETPUUYECKUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPAIIMOHATBHBIX
BBIPQ)KCHU.

1.2.10 BBITIONHSIET ¥ OOBSICHSET CPaBHEHHUE
PEe3yJAbTAaTOB BEIYMCICHUN MTPU PEILICHUH
MPaKTUYECKUX 33/1a4, B TOM YHCIIE TPUOIMKEHHBIX
BBIYHCIICHHH, UCIIONIB3Ys Pa3Hble CIOCOOBI CPaBHEHUN;
1.2.11 3anuceIBaeT, CpPaBHUBAET, OKPYTJISIET YUCIOBBIC
JTAHHBIE peabHbIX BEJIMYMH C UCIOJIb30BAHUEM Pa3HbIX
CUCTEM HU3MEpEHUs.

KonrponsHas pabora

1.3.1 CBoGo1HO OonepupoBaTh MOHATHIMHU:
ypaBHEHUE, HEPABEHCTBO, PABHOCHUJIbHBIE
YpaBHEHHUS U HEPABEHCTBA, ypaBHEHUE,
SBJIAIOILEECS CIEICTBUEM IPYTrOro ypaBHEHMS,
YpaBHEHHUSI, paBHOCUJIbHbIE HA MHOKECTBE,
paBHOCHJIbHBIE IIPe0Opa30BaHMsl YpaBHEHHI;

1.3.1 CB0OOIHO OTIepUpPYET MOHATUSIMH: YPABHEHHE,
HEPABEHCTBO, PABHOCUJIBHBIE YPABHEHHUS U
HEPAaBEHCTBA, ypPaBHEHUE, SIBIISIIOIIEECS CIIE/ICTBUEM
Jpyroro ypaBHEHUs, ypaBHEHUS], PABHOCUJIbHBIE Ha
MHO’KECTBE, pAaBHOCHJIbHBIE TPE0Opa30BaHMs
YPaBHEHUH;

Texkyuuii KOHTPOJIb:
YcerHblii onpoc
DKcmpecc-onmpoc
ITuceMeHHBIE ONPOCHI
TectupoBanue
KonrtposnbHast pabota
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1.3.2 pemaTh pa3Hble BUABI YpaBHEHUH U
HEPaBEHCTB U UX CUCTEM, IPOOHO-
paloHaIbHbIE U UPPALMOHAJIbHBIE;

1.3.3 oBmazeTh OCHOBHBLIMHU TUIIAMHU
NOKa3aTeJbHbIX, JIOTapU(YMUIECKUX,
UppalMOHATIbHBIX, CTEIIEHHBIX YPAaBHEHUN U
HEPABEHCTB U CTaHJaPTHBIMU METOJAMH MX
peLIeHUH U IPUMEHATh UX P PELICHUH 3a/1a4;
1.3.4 npumensTh Teopemy besy k penieHuro
YpPaBHEHU;

1.3.5 npumenarts Teopemy Buera s pemienus
HEKOTOPBIX YPABHEHUI CTENIEHU BbIILIE BTOPOIi;
1.3.6 noHUMATBH CMBIC TEOPEM O PABHOCHJIbHBIX
Y HEPaBHOCHJIBHBIX ITPE0Opa30BAHUAX
YpaBHEHUN U YMETh UX JIOKa3bIBaTh;

1.3.7 BnazeTp METOAAMU PELICHUS YPAaBHEHU,
HEPAaBEHCTB U UX CUCTEM, YMETh BBIOUPATH
METO/1 peLIeHHUs U 000CHOBBIBATh CBOM BBIOOD;
1.3.8 ucmonp30BaTh METOI MHTEPBAJIOB JIJIS
pelLlIeHNs HEPaBEHCTB, B TOM YHCIIe APOOHO-
PalMOHATIBHBIX M BKIIOYAIOIIUX B ce0s
UppalMOHATILHBIE BBIPAXKEHHUS;

1.3.9 pemarp anredbpanyeckue ypaBHEHHS U
HEPaBEHCTBA U X CUCTEMBI C ITapaMeTpaMu
anredpanvyeckuM U rpaguueckuM MeTo/laMu;

1.3.10 BmageTh pa3HBIMH METOJAMH
JI0Ka3aTeNIbCTBA HEPABEHCTB;

1.3.11 cBOOOIHO UCHOIB30BATH TOKIECTBEHHEIE
npeoOpa3oBaHus MPH pEIIEHUH YPaBHEHUH U
CHUCTEM ypaBHEHUH;

1.3.12 cocTaBnsTh U pemiaTs ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3a]a4
JPyTUX y4eOHBIX PEAMETOB;

1.3.13 BBITIOTHATH OIEHKY MPaBIOTIOO0HS
pE3yJIbTATOB, NOJIy4a€MbIX IIPHU PEILICHUN
pa3IMYHbIX YpPaBHEHUH, HEPABEHCTB M UX

1.3.2 pemiaeT pa3Hble BUAblI YpaBHEHUH U
HEPABEHCTB U UX CUCTEMBI;

1.3.3 pacro3HaeT OCHOBHBIE THIIbI TIOKA3aTEIbHBIX,
norapu(pMHUUECKUX, UPPALIUOHAIBHBIX, CTETICHHBIX
YPaBHEHU U HEPABEHCTB, BJIaJI€€T CTAHJaPTHBIMU
METOJIJaMH MX PELICHUI U MPUMEHSET UX MPU
pEIIEeHNN 33/]a4;

1.3.4 mpumensier Teopemy besy Kk pernieHuro
YPaBHEHUN;

1.3.5 npumenser Teopemy Buera miis pemienus
HEKOTOPBIX YPABHEHMI CTEIICHU BBILLIE BTOPOU;

1.3.6 moHKMMAET CMBICI TEOPEM O PABHOCUJIBHBIX U
HEPAaBHOCWJIbHBIX NPe00pa30oBaHUsIX ypaBHEHUN U
YMEET UX JI0Ka3bIBaTh;

1.3.7 Bnaseer MeTOjaMH pELICHUs YPaBHEHUH,
HEPABEHCTB U UX CUCTEM, YMEET BHIOMPATh METOT
pereHust 1 000CHOBBIBAET CBOH BHIOOD;

1.3.8 ucnoap3yer MeTo/ 1 UHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB, B TOM YHCJIE€ APOOHO-pallMOHAIBHBIX U
BKITIOUAIOIIUX B c€0s1 HppaIlMOHATbHbBIE BBIPAXKECHHUS,
1.3.9 pewmaer anredpanueckre ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C TTapaMeTpaMu
anredpandeckuM U rpauueckuM MeTo1aMu;

1.3.10 BnageeT pa3HbIMH METOJAMU JOKA3aTeIbCTBA
HEPABEHCTB;

1.3.11 cBOOOAHO UCTIONB3YET TOXKISCTBEHHBIC
npeoOpa30BaHus MPH pElIeHUN YPaBHEHUH U cHCTEM
YpaBHEHUN;

1.3.12 cocTaBisieT u pelaeT ypaBHEHMs],
HEPABEHCTBA, UX CUCTEMBI [P PEIICHUHU 3314
JIPYTHX yU4eOHBIX MPEAMETOB;

1.3.13 BBINOJIHSAET OLIEHKY MPaBA0NOI00Us
PE3yIbTAaTOB, MOTYyYaEMbIX MPU PEIICHUH PA3IMUHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM MPU PELICHUN
3a[a4 JPYTUX yU4eOHBIX MPEAMETOB;

1.3.14 cocraBnsier ypaBHEHUE, HEPABEHCTBO WJIU UX

JlomaliHee 3agaHue
CamocrosiTenbHas pabota

3amuTa 3JeKTPOHHBIX IPEe3eHTalnl
VY4eOHo-1103HaBaTeIbHbIC 3a7a4n
Y4eOHO-TPpaKTUIECKUE 3a/1a9U
[IpoBepka pe3yabTaToOB U X0a
BBITIOJIHEHUS TPAKTHYECKUX PadOT
IIpomeskyTOUHAS aTTeCTALMS:
KonrponsHas pabora
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CUCTEM IPU PEIICHUH 33/1a4 IPYTUX yUSOHBIX
npeaMeTos;1.3.14 cocTaBisTh ypaBHEHUE,
HEPaBEHCTBO MJIM UX CUCTEMY, ONHICHIBAIOIIINE
peasibHyI0 CUTYalUIO WK MPUKJIAJHYIO 33a4y,
MHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YJIbTATHI.

CHUCTEMY, OIUCHIBAIOIIEE PEATbHYIO CUTYAIMIO UIH
MPUKIAIHYIO 337a4y, UHTEPIPETUPYET MOTYUYCHHbIE
pe3yabTaThl

1.4.1 BnazseTh NOHATUAMU: 3aBUCUMOCTb
BEJIMYMH, QYHKIIMS, apTYMEHT U 3HaUCHHE
(GyHKLNHU, 00JaCTh ONPEIEIEHUS] U MHOYKECTBO
3HaYeHU! PYHKINH, rpauK 3aBUCUMOCTH,
rpadux GyHKIMH, HYyIU QYyHKIWH,
POMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pAcTaHHE
Ha YUCJIOBOM NMPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM IIPOMEXKYTKE, HaNOOJIbIIIEE U
HalMEeHblIIee 3HaueHue (PyHKIIMHN Ha YUCIOBOM
IPOMEXKYTKE, IEPHOYECcKas PyHKIHS,
HepUO/l, YeTHAs U HeUeTHas! (PYHKLUHU; YMETb
NPUMEHSTH STH MOHATHUS TIPU PEIICHUH 3a]1a4;

1.4.2 BnafneTh MOHATHEM CTETICHHAs QYHKIUS;
CTpOHUTH ee rpauK U YMETh IPUMEHSTh
CBOWCTBA CTENIEHHOHN (PYHKIUU MTPH peIICHUN
3a/1ay;

1.4.3 B1azeTs NOHATHUAMHU MTOKA3aTEIbHAS
(GYHKIUS; CTPOUTH UX TpapUKU U YMETh
IPUMEHSTh CBOMCTBA MOKA3aTeNbHON QyHKIMH
NIPY PEUICHNH 33/1a4;

1.4.4 BnaneTsh MoHATHEM JIorapuMuUecKas
(GYHKIUS; CTPOUTH €€ TpaduK U yMETh
IPUMEHSATH CBOMCTBA JIorapu(Mu4ecKkoi
GYHKIIUM pU pEeLIeHUH 3a/1ay;

1.4.5 BnaseTh NOHATHSMH TPUTOHOMETPUUYECKHE
(GyHKIUH; CTPOUTD UX TPaQUKU U YMETh
MIPUMEHSTH CBOICTBA TPUTOHOMETPUYECKHUX
GyHKIUH Ipy peleHn  3a/1ay;

1.4.6 mpuMeHATH NPH pEeIICHUH 3a]a4
CBOICTBa (DYHKIIMIA: YETHOCTH,
EPUOJIMYHOCTh, OTPAaHHYEHHOCTb;

1.4.1 Bnaneet NOHATUAMU: 3aBUCMOCTb BEJIMYUH,
(byHKIMSA, apryMeHT U 3HaueHHe QyHKIMH, 00JIaCTh
OIpeieNIeHUs] 1 MHOKECTBO 3HaUeHUH pyHKIMH,
rpaduk 3aBUCUMOCTH, TpaduK GYHKINHU, HYJIN
(GYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE HA YHUCIOBOM IIPOMEXKYTKE, yObIBaHHUE
Ha YUCJIOBOM MPOMEXYTKE, HAauOOJIbIlIee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM
IPOMEXYTKe, Iepuoudeckas GyHKIUs, IepHo/,
4yeTHas ¥ HedeTHast QyHKINH; yMEeT MPUMEHATh 3TH
HOHATUS NPH PEILICHUH 3a/]1a4;

1.4.2 Bnaseer NOHATUEM CTENIEHHAs! PYHKLMS; yMEET
CTPOUTSH €€ IpauK U NPUMEHATh CBOUCTBA
CTeNeHHON (PYHKIUH MPU PELICHUH 3a/1a4;

1.4.3 BnasieeT MOHATHEM NOKa3aTelnbHas QYHKINS;
yMEEeT CTPOUTh UX Tpa(UKH U MPUMEHSTH CBOWCTBA
NoKa3aTeabHON (QYHKIUH NP peIIeHUH 3aa4;
1.4.4 Bnaneetr noHATHeM JorapupmMudeckas
(bYHKLUSA; yMeeT CTPOUTh €€ TpauK U IPUMEHSTh
cBOIicTBa Jorapu@muueckoi GyHKIUH NPU PELICHUN
3ajay;

1.4.5 Bnaseer NOHATHEM TPUTOHOMETPUYECKAs
(bYHKIHS; yMEET CTPOUTH UX IPaUKU U IPUMEHATH
CBOICTBa TPUTOHOMETPUUECKHUX QYHKIUHN NpU
peLIeHUH 3a]a4;

1.4.6 mpuMeHsET NIpU pENIEHUHN 3a7a4 CBOMCTBA
(YHKUIHMH: 4eTHOCTH, EPUOIUYHOCTb,
OTPaHUYEHHOCTb;

1.4.7 npuMeHsIeT IpU pELIEHUN 3a7a4
npeoOpa3zoBanus rpaduKkoB QyHKINH;

1.4.8 onpexensiet o rpadukaM M UCHOJIb3YET IS

Texkymuii KOHTPOJIb:

YceTHBII onpoc

DKcIpecc-0npoc

[TruceMeHHBIE OMTPOCHI
TectupoBanue

KonTponbhas padora

JloMarnHee 3a1anue
CamocrosiTenbHas padoTa

3amuTa 3JIeKTPOHHBIX IPe3eHTalnl
VY4eOHo-1103HaBaTeIbHbIE 3a]a4n
Y4eOHO-IpakTUYEeCKUE 3a1a9u
IIpoBepka pe3ysbTaToB U X042
BBITIOJTHEHUS PAKTUYECKUX padboT
IIpomexyTouHas aTTecTaums:
KonrtponsHas pabora

50




1.4.7 npuMeHATH IIpU pELICHNH 3aa4
npeoOpa3zoBanus rpaduKoB QyHKIINIA;

1.4.8 onpenensth no rpadukaM u
UCIIOJIb30BATh JJIsl PELICHUS PUKIIATHBIX
3aJ1a4 CBOWCTBA pEaJIbHBIX MPOLIECCOB U
3aBHCUMOCTEH (HauOoJIbIlINe U HAMMEHbIIINE
3HAYCHHUS, IPOMEXKYTKU BO3PACTAHUS U
yObIBaHUS (YHKIIHH, POMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMIITOTHI, TOUKU
nepern0a, NepUoI U T.11.);

e 1.4.9 unTepnpeTupoBaTh CBOMCTBA B

KOHTEKCTE KOHKPETHOM MPAKTUYECKOMN
CUTYalIUH.

pelieHus: MPUKIAIHBIX 33a/1a4 CBOMCTBA peaIbHBIX
MIPOLIECCOB U 3aBUCUMOCTEH (HaubobIIne U
HaUMEHbIIINE 3HAYCHUS, TIPOMEXYTKH BO3PACTAHUS U
yObIBaHUS QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOUYKH Mepernda, mepuos u T.11.);

1.4.9 unTepnpeTUpyeT CBOMCTBAa B KOHTEKCTE
KOHKPETHOU ITPAKTUYECKOW CUTYyaLUU.

1.5.1 BnageTh NOHATUSAMU: IPOU3BOTHAS
(GyHKIIUU B TOUYKE, MPOU3BOAHASA (DYHKIINU;
1.5.2 BBIYHCIATH MPOU3BOIHBIC HIIEMEHTAPHBIX
byHKIUH 1 UX KOMOWHAIUH;
1.5.3 uccnenoBath (yHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI;
1.5.4 crpouts rpaduKu U MPUMEHSTH K
PELICHNUIO 3a/1ay;

1.5.5 BaameTs MOHSTHEM KacaTeiabHasd K
rpaduky GyHKIUU U YMETh MPUMEHSTh €0 MpU
pEeIIeHNH 3a]1aY;

1.5.6 B1aieTh NOHATHIMU NIEPBOOOpA3Has

(GyHKIUS, ONpe/IeTIeHHbIN UHTETPal;
1.5.7 npumensts TeopeMmy HproToHA—
JletiOHUIIA M €€ CIIeICTBUS JIJIsl PEIICHUS 3a1a4.

1.5.8 pemaTh npuKIagHBIC 3a/1a41 U3 OHOJIOTHH,
(U3HKHN, XUMUH, SKOHOMHKH M JIPYTHX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEA0BAHNEM
XapaKTEPUCTHUK MPOIIECCOB;

I[P 159 wuHTEpnpeTUpOBATH
PE3YJIbTATHI

MOJIYUCHHBIC

1.5.1 BnageeT NOHATUAMU: IPOU3BOAHAS (PYHKIIUU B
TOYKE, IPOU3BOHAS (DYHKIIUH;

1.5.2 BBIUHCHSET IPOU3BOIHBIC IIEMEHTAPHBIX

byHKIUI 1 UX KOMOWHAIH;

1.5.3 ymeer uccnenoBarh GyHKIMKA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

1.5.4 ymeet ctpouts rpaduku ¥ IPUMEHSIET UX NPU
pELIEeHNH 33/1a4;

1.5.5 Bnageer noHsATHEM KacaTenbHas K rpaduky
(YHKIMU ¥ yMEET peliaTh 3a7a4M, CBA3aHHBIE C
KacaTeJbHOM K rpaduKy;

1.5.6 BaseeT NOHATHAMHU NepBOOOpa3Has GyHKINH,
OIPEIETICHHBIN UHTETPA;

1.5.7 npumensier Teopemy Hprotona—JIeiiOnuna u ee
CJIEJICTBUS JJIsl pEeLeHUs 3aay.

1.5.8 pemaet npukiaaHbIe 3a1a4M IO CMEKHBIM
MpeIMeTaM, CBSI3aHHBIE C UCCIIEJOBAaHUEM
XapaKTEPUCTHK IPOLIECCOB;

I[P 1.5.9 ymeer wuHTEpHpeTHpPOBaTH NOJYYECHHBIE
pe3yJIbTaThI

Texkyuuii KOHTPOJIb:

YcTHbIi onpoc

DKcmpecc-onpoc

[TuceMeHHBIE OIPOCHI
TectupoBanue

KonrtponsHas pabora

JlomarHee 3aaHue
CamocrosrenbHas pabora

3amuTa 3JeKTPOHHBIX IPEe3eHTANUN
Y4eOHO-1103HaBaTeIbHbIC 3a/1a41
VYyebHO-TIpakTUUECKHE 3aa4n
IIpoBepka pe3yapTaToOB U X04a
BBITIOJTHEHUS PAKTUYECKUX padboT
IIpomexyTouyHas aTrecTanms:
KonTponbhas pabota

1.6.1 onepupoBaTh NOHATHAMU: YACTOTA U
BEPOSTHOCTH COOBITHS, CYMMa M IPOHU3BEICHNE

1.6.1 onepupyer MOHATUSMHU: YACTOTA U
BEPOSITHOCTh COOBITHS, CYMMa U TIPOU3BE/ICHUE

Texkymuii KOHTPOJIb:
YcTHBINM onpoc
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BEPOSATHOCTEH, BEIUUCISITH BEPOSITHOCTH
COOBITHH Ha OCHOBE IOJICUETa YMCJIa HCXOH0B;
1.6.2 B1ageTh OCHOBHBIMH ITOHATHSIMHA
KOMOWHATOPHKHU U YMETh X IPUMEHSATD MTPH
pelIeHnu 3a/1ay;
1.6.3 umeTh TpencTaBiIeHne 00 OCHOBaxX
TEOPHUU BEPOATHOCTEH;
1.6.4 BBIYHCIIATH WJIK OIICHUBATh BEPOSTHOCTH
COOBITUI B pEAIbHOM KU3HU;
1.6.5 BbIOMpaTh  METOABI  MOAXOJSIIETO
MPEJCTaBICHUS U 00PaOOTKU JaHHBIX

BEPOSTHOCTEH, BBIYUCISATH BEPOATHOCTH COOBITHIA Ha
OCHOBE I0JICYETa YKCIla UCXOOB;

1.6.2 BnajieeT OCHOBHBIMH MOHSTHUSIMU
KOMOMHATOPUKHU U YMETh UX IPUMEHATH MIPU
pEIIeHUH 3a]1a4;

1.6.3 umeeT npeacraBieHre 00 OCHOBAX TEOPUHU
BEpPOSITHOCTEM;

1.6.4 BpIUMCHSAET WM OLEHUBATh BEPOSATHOCTH
COOBITHI B pealIbHOM JKU3HU;

I1P 1.6.5 BBIOMPACT  METOJIbI
MPECTAaBICHHUS U 00PaOOTKU JaHHBIX

MOAXOIAIIETO

Dkcnpecc-onpoc

[TuceMeHHBIE OPOCHI
TectupoBanue

KonTponbhas pabora

Jomarnee 3aianue
CamocrosiTenbHas paboTa

3amuTa 3J€KTPOHHBIX IPE3EHTALNUN
VY4eOHo-1103HaBaTeIbHbIC 3a]]a41
Y4eOHO-IpaKTUIECKHUE 3a/1a91
[IpoBepka pe3yabTaToOB U X07a
BBITTOJIHCHHA MPAKTHYCCKUX pa60T
IIpomeskyTOYHAs aTTEeCTALMSA:
KonTponbHast padbota

1.7.1 BiageTb reoMeTpHUUECKUMH TOHITUIMHU
IIPU pEIIeHUH 33]a4 U IPOBEICHUU
MaTeMaTHYECKUX PacCyKICHUH;

1.7.2 camocTosTenbHO GOPMYIUPOBATH
OIIpeJIeJIEHUs] TEOMETPUYECKHUX (QUTYP,
BBIIBUTATh TUIIOTE3bl O HOBBIX CBOICTBaX U
MPU3HAKAX TEOMETPUIECKUX PUTYp U
00OCHOBBIBaTh WJIN ONPOBEpPraTh UX, 000011aTh
WM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX
KJ1accax (puryp, NpoBOJUTH B HECIOKHBIX
cllyyasix Kiaccu(ukanuio Guryp mno pasinyHbIM
OCHOBAHUSIM;

1.7.3 uccnenoBare 4epTexkH, BKIIOYAs
KOMOMHaIMu Guryp, u3BjieKaTh,
MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
nH(pOpMalLIKIO, TPEICTABICHHYIO Ha YepTexKax;
1.7.4 pewiaTth 3a1a4u T€OMETPUUYECKOTO
coJiep>KaHusl, B TOM YHCJIE B CUTyalUsX, KOrjia
QJITOPUTM PELICHUSI HE CIIEIyET BHO U3
YCIIOBUS, BBITIOIHSITH HEOOXOIUMBIE JUIS
pelIeHNs 3a1a4M JOTIOJIHUTEIbHbIE TOCTPOCHNUS,
UCCIIEIOBATh BO3MOXHOCTh IPUMEHEHHU S TEOPEM
U GopMyI1 JUIs pelIeHus 3aay;

1.7.1 BnageeT reOMETpUYECKUMHU MOHATHUSIMU HPU
pellIeHnH 3a7a4 U IPOBEACHUHM MaTeMaTHUYECKUX
pacCyXIEHU;

1.7.2 camocTosTensHO (hOPMYITUPYET OTIPEEICHUS
reoOMETpUUYECKUX (UTYP, BBIBUTAET TUIIOTE3bI O
HOBBIX CBOWMCTBAxX M MPU3HAKAX T€OMETPUUYECKUX
¢uryp 1 060CHOBBIBAET WJIN OIIPOBEPraeT ux,
0000111aeT UM KOHKPETU3UPYET Pe3yJIbTaThl HA
HOBBIX KJaccax (pUryp, IpoOBOJUT B HECIIOKHBIX
ClIydasix KjacCU(pUKaluio GUryp o pa3iniHbIM
OCHOBaHUSIM;

1.7.3 ymeert rccienoBaTh YePTEIKH, BKITOYAS
KoMOMHaMu (Guryp, u3BjleKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBATh MHPOPMAIIUIO, MPEICTABICHHYIO Ha
YepTexKax;

1.7.4 pemaet 3agaun reOMETPUYECKOTO COJIEPKaHUs, B
TOM YHCJIE B CUTYalLlUAX, KOTJa aJlTOPUTM PELLIEHUS HE
CIIeTyeT SIBHO U3 YCJIOBUSI, BHITIOJIHSAET HEOOXOIHUMBbIE
JUISl PELLIEHNUS 3a]1a4M JOTIOJIHUTEIbHBIE IOCTPOEHUS,
HCCIIEeTyeT BOBMOXHOCTh IPUMEHEHHUS TEOPEM U
bopMyn UIs peleHus 3a1a4;

1.7.5 moxet popmynrpoBaTh U TOKa3bIBaTh
TE€OMETPUUECKUE YTBEPKIACHHUS,

Texkymuii KOHTPOJIb:

YcTHBII onpoc

Dkcnpecc-onpoc

[TrnceMeHHBIE OMIPOCHI
TectupoBanue

KonTponbhas padora

JlomaiiHee 3a1anue
CamocrositenbHas padoTa

3ammra 3JeKTPOHHBIX MTPE3eHTALUN
Y4eOHO-TI03HaABATENIbHBIC 33/1a41
Y4eOHOo-pakTUYEeCKUE 3a1a9u
[TpoBepka pe3ynbTaToB U X04a
BBITIOJTHEHUS PAKTUYECKUX pabOT
IIpomexxyTouHasi aTTEeCTAIIUA:
KonTponbnas pabota
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1.7.5 ymers hopMynHpoOBaTh U JOKA3HIBAThH
reOMETPUUECKUE YTBEPIKICHUS;

1.7.6 BnaneTh NOHATUSIMU CTEPEOMETPUH:
IpU3Ma, Napajuiesenunes, TupaMuaa, TeTpasap;

1.7.7 umeTh mpeacTaBIeHUs: 00 aKCHOMax
CTEPEOMETPUH U CIEJCTBUAX U3 HUX U YMETh
IIPUMEHSITh UX MPU PELICHUU 3a/1a4;

1.7.8 ymMeTh CTpOUTH CEYEHUSI MHOTOTPAaHHUKOB
C MCII0JIb30BAaHUEM PA3JIMYHbIX METOJIOB, B TOM
quCIIe U METO/1a CIIE/IOB;

1.7.9 umets npeacraBieHue o
CKPELIMBAIOIUXCS IPSAMBIX B IPOCTPAHCTBE U
YMETb HAXOJIUTh YTOJl U PACCTOSHUE MEXTY
HUMU;

1.7.10 npuMeHsTh TEOPEMBI O IAPAJUIETbHOCTH
HPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE MPU
pellIeHnH 3a/1ay;

1.7.11 ymeTh npyUMeHSATh NapajlIeIbHOE
MIPOEKTUPOBAHME Il U300pakeHust GUryp;

1.7.12 ymeTh npuMeHATH
NEePIEeHIUKYISPHOCTH MPSIMON U TJIOCKOCTH
IIPY PELICHUN 33/]a4;

1.7.13 BnageTh NOHATHUSIMHU OPTOTOHAIIEHOE
IIPOEKTUPOBAHKE, HAKJIOHHBIE U UX NTPOEKIINH,
YMETb PUMEHSATH TEOPEMY O TPEX
MEepIEeHIUKYIIsIpax Mpy pelIeHUH 3a/1ay;

1.7.14 BaneTh NOHATUAMH PACCTOSHUE MEXIY
¢dburypamu B mpocTpaHCTBE, 00U
NEPIEHIUKYIISIP ABYX CKPELIMBAIOIINXCS
MPSIMBIX 1 YMETh TPUMEHSTH UX MPH PEIICHUH
3ajay;

1.7.15 BnafeTh MOHATHEM YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO U YMETh IPUMEHSTH €r0 IIPH
pEIIeHNH 3a]1aY;

1.7.16 BnaneTh MOHATUAMU ABYTPaHHBIN yro,
YTOJI MEXAY IUIOCKOCTSIMH, EPIEHIUKYIISIPHbBIE

1.7.6 BnazeeT MOHATUSAMHU CTEPEOMETPHH: MIPU3MA,
napajuleJIenune, TMpaMua, TeTpadap;

1.7.7 umeeT npeacTaBieHus 00 akCuoMax
CTEPEOMETPHUU U CIEACTBUSIX U3 HUX, yMEET
MIPUMEHSTh UX MPU PELICHUU 3a/1a4;

1.7.8 ymeeT cTpouTh CE4EHUsI MHOIOI'PAaHHUKOB C
HCII0JIb30BAHNUEM PA3JIMYHBIX METO/IOB, B TOM YHCIIE U
METOJ1a CJIEIOB;

1.7.9 umeet npeacTaBieHUE O CKPEIIMBAIOIINUXCS

IPSIMBIX B IPOCTPAHCTBE U YMEET HaXOJUTh YIojl U

paccTosiHue MEXy HUMU;

1.7.10 mpuMeHsIeT TEOopeMbI O MapaIeIbHOCTH

IPSIMBIX U IIJIOCKOCTEHN B MPOCTPAHCTBE MPU PELIEHUU

3ajad4;

1.7.11 ymeer npuMeHSITH apajljieIbHOE
MIPOEKTUPOBAHUE ISl U300pakeHus GUryp;

1.7.12 ymeeT npuMeHsATh NEPIEHAUKYIIPHOCTD

IIPSIMOM U TNIOCKOCTH IIPH PELLIECHUU 3a/a4;

1.7.13 BnageeT MOHITUSMHU OPTOTOHATEHOE
IIPOEKTUPOBAHNE, HAKJIOHHBIE U UX MPOCKLUHU, YMEET
MIPUMEHSTh TEOPEMY O TPeX NMEPHEHAUKYJIIpax Ipu
pELIEeHNH 3a/1a4;

1.7.14 BnageeT NOHATUSAMU PACCTOSIHUE MEXKIY
¢durypamu B NpoCTpaHCTBE, OOIUI MEPHIEHIUKYJIISAP
JIByX CKpEIIMBAIOIINUXCS MPSIMBIX U YMEET IPUMEHSITh
UX MPU pELIeHNUH 3a]1ay;

1.7.15 Brageet NOHATHEM YIroJa MEXAY IPSIMON U
IJIOCKOCTBIO U YMEET HaXOAUTh YIOJ;

1.7.16 BageeT NOHATUAMM IBYTPAHHBIN yToOJ, yroi
MEXy TJIOCKOCTSIMH, IEPIICHIUKYIISIPHbIE
IUIOCKOCTH M YMEET NPUMEHSTH X IIPU PELLICHUU
3ajay;

1.7.17 BnageeT NOHATUAMU IIpU3Ma,
napajuleJienunes U IpuMeHsieT CBOWCTBa
napajuleJIenuIe a Ipyu peIeHNH 3a/1a4;

1.7.18 BrageeT NOHATHEM IPSIMOYTOJIBHBIN
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IJIOCKOCTH M YMETh MPUMEHSTH UX TIPH
pelIeHUY 3a/1a4;

1.7.17 Bnagetb NOHATUSIMH TIPU3MA,
napajuieJenuIe;/] ¥ MpUMEHSTh CBOMCTBA
napajuieJienuIe/a Ipyu perieHuu 3a/1ay;

1.7.18 B1aseTh MOHATHEM MPSAMOYTOJIBHBIN
napajuieJIenume]] 1 IpUMEHSTh €ro Ipu
pelIeHuY 3a/1a4;

1.7.19 BnaneTh MOHATHSIMH MUPAMUJIA, BUIBI
MUPaMU/I, JIEMEHTHI IPABWIIBHONW MUPAMUIBI U
YMETh MPUMEHSTH UX MIPH PEIICHUH 33]1aY;
1.7.20 nmeTh npeacTaBiaeHue o Teopeme Jumepa,
MIPABWJIBHBIX MHOTOTPaHHUKAX;

1.7.21 BmazeTh MOHATHUEM ILIOLIAAN
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U YMETh
MIPUMEHSATH €T0 NMPU PEIICHUH 3a7a4;

1.7.22 BnaneTh NOHATUSAMU TeJa BPALLECHUS
(uunuHAp, KOHYC, map U chepa), uX CeYEHHS U
YMETh MPUMEHSATH UX MIPH PEIICHUN 33]1aY;

1.7.23 BnageTh NOHATUSMU KacaTelIbHEIC
MPSIMBIE U TUIOCKOCTH U YMETh MIPUMEHSITH U3
MIpH PEIICHUN 3a]1a4;

1.7.24 BnageTh NOHATHUAMH 00bEM, 00BEMBI
MHOTOTPaHHHUKOB, T€JI BPALICHHUS U IPUMEHITH
WX TIPU pEIICHUH 3a/1a4;

1.7.25 umeTp mpencTaBiIeHHE O pa3BepTKE
WIMH]IpA U KOHYCa, TUIOMIA I TTIOBEPXHOCTH
[IWIAH]IPA U KOHYCa, YMETh IPUMEHSTH UX IPU
pelieHnu 3a1ay;

1.7.26 uMeTh npencTaBiICHUE O TIOMAAN
cdepbl 1 YMETh MPUMEHSTH €r0 MPU PEeIICHUN
3a7ad4.

1.7.27 cocTaBIATh C HMCIOJb30BAaHUEM CBOWCTB
r€OMETPUUYECKHUX buryp MaTeMaTUIECKHE
MOJENIH JUIsl pelIeHUs 3alad MPAKTUYECKOIo
XapakTepa W 3a]ad M3 CMEXKHBIX JHUCIHIUIAH,

napajuieNienumne/l U IpUMEHSIET €ro MPHU PelIcHUH
3a/1ad4;

1.7.19 BrnageeT NOHATUSAMU TUPAMUJIA, BUbI
MApaMUJI, JIEMEHTHI IPABWIIBHON MUPAMUIBI K YMEET
MPUMEHSITh UX TPU PEIICHUH 3a/1a4;

1.7.20 umeeT npeicTaBiIeHUE 0 TeopeMe Ditiiepa,
MPABWIBHBIX MHOTOTPaHHUKAX;

1.7.21 BnageeT NOHATHEM ILJIOIIAAN TOBEPXHOCTEHN
MHOTOTPAaHHUKOB M YMEET MPUMEHSTH €ro MpH
pEIICHUY 3a]1a4;

1.7.22 BnageeT NOHATUSAMU TeJla BPALICHUS
(uMnuHAp, KOHYC, map u chepa), UX CEYCHUS U yMEET
MPUMECHSITh UX TPU PEIICHUH 3a/1a4;

1.7.23 BnajeeT MOHATUSIMH KacaTeIbHbIC MPSMbIC U
TUIOCKOCTH M YMEET MPUMEHSITh U3 IPU PEIICHUH
3a/1ad4,

1.7.24 BnageeT NOHATHSAMU 00BEM, 00BEMBI
MHOTOI'PAaHHUKOB, TEJI BPAIIEHUS U IPUMEHSITh UX
IIPH PEIICHUH 3a]1a4;

1.7.25 umeet npeacTaBieHne O pa3BepTKe IMIUHIPA
¥ KOHYCA, TUTOIIA! ITOBEPXHOCTH IUJIUH/IPA
KOHYCa, yMeeT MPUMEHSTh UX MPU PEUICHUH 3a/1a4;
1.7.26 umeer npeacTaBieHNe O MIIOWAAN ceprl U
yMeeT MPUMEHSTH €T0 MPH PelIeHUH 3a/1a4.

1.7.27 cocTaBIISIET C HCITOJIb30BaHUEM CBOICTB
TEOMETPHUECKUX (PUTYP MaTEMaTHICCKHE MOICITU
JUTSI pEIICHHUS 3a/1a4 MPaAKTUYECKOTO XapaKTepa
3aJ1a4 U3 CMEXHBIX JIUCIUTUINH, UCCIICTyeT
MOJTy4YeHHBIE MOJICTTH M UHTEPIPETUPYET pe3yibTar.
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HUCCICI0BATh MOJIYUCHHBIC MOJCIN u

UHTEPIPETHUPOBATH PE3YNbTAT.

1.8.1 Bnasers NOHATUSIMU BEKTOPBI U UX
KOOpJIUHATHI,

1.8.2 yMeTb BBITIOJIHATH ONEpaiy HaJ
BEKTOPaAMH;

1.8.3 ucrnonp30BaTh CKAISIPHOE IPOU3BEACHHE
BEKTOPOB IPH PEIICHUHU 33]1aY;

1.8.4 npUMEHATh ypaBHEHUE TIOCKOCTH,
(bopMyIly pacCTOSTHUSI MEXKIY TOUKAMH,
ypaBHeHHE c(epbl TP PEIICHUH 3a1a4;

1.8.5 mpuMeHATh BEKTOPHI M METOJT KOOPIUHAT
B IIPOCTPAHCTBE MPH PEIICHUH 3a/1a4

1.8.1 Bnaneer NOHATUSIMU BEKTOPBI U MUX KOOPAUHATHI;
1.8.2 ymeeT BBINOJIHATH ONEPAI[MU HaJl BEKTOpaMu;
1.8.3 ucnosnp3yeT CKalsipHOE IIPOU3BEAECHUE BEKTOPOB
MIpH pELICHUH 3a]1a4;
1.8.4 mpuMeHsieT ypaBHEHUE TUIOCKOCTH, (hOpMYITy
paccTosHUS MEXly TOUKaMH, ypaBHEHHE c(hepbl IpU
pEeLIeHNH 3a/1a4;
1.8.5 mpumeHsieT BEKTOpbl U METOJ KOOpIWHAT B
MIPOCTPAHCTBE IIPH PELICHUHU 33]1a4

Texkyuuii KOHTPOJIb:

YcrHblit onpoc

DKcmpecc-onpoc

ITucbMeHHBIE ONIPOCHI
TectupoBanue

KonrtponsHas pabora

Jomarnee 3aianue
CamocrosrenbHas pabora

3aiuTa 3JeKTPOHHBIX IPEe3eHTalnl
VY4ebHO-1103HaBaTEIbHbIC 3a/1a41
VYyebHO-TIpakTUUECKHE 3aa4n
ITpoBepka pe3yabTaToB U X0Aa
BBITTOJIHEHUS TPAKTHYECKUX PadOT
IIpomeskyTOYHAs aTTECTALMSA:
KonTponbHast padbota

1.9.1 meTh peAcTaBIC€HUE O BKIIAJIC
BBIJIAIOIINXCSI MATEMATHKOB B Pa3BUTHE HAYKH;
1.9.2 noHumarp posib MaTeMaTUKU B Pa3BUTHH
Poccun

1.9.1 meet npencraBiaeHe O BKIAJE BbIIAIOIINXCS
MaTEeMaTHKOB B pa3BUTHE HAYKU;
1.9.2 noHnMaet poib MaTeMaTUKH B pa3BuTuu Poccun

Texkymuii KOHTPOJIb:

YcTHBII onpoc

Dkcnpecc-onpoc

[TuceMeHHBIE OTTPOCHI
TectupoBanue

Jomarnee 3a1anue
CamocrosrenbHas pabora

3amuTa 3JeKTPOHHBIX IIPe3eHTalnl
Y4ebHO-1103HaBaTeIbHbIE 3a/1a41
VYyeOHO-TIpakTUUECKHE 3aa4H
IIpoBepka pe3yapTaToOB U X042
BBITIOJTHEHUS MPAKTUYECKUX padboT
IIpomexyTouyHas aTTecTanus:
TectupoBanue

1.10.1 Ucnons30BaTh OCHOBHBIE METOIBI
JI0Ka3aTeNbCTBA, IPOBOIUTH JOKA3aTEIbCTBO U
BBITIOJTHSTH OMIPOBEPIKEHHE;

1.10.2 npuMeHSITh OCHOBHBIE METOJbl PEIICHHS

1.10.1 Mcrionb3yeT OCHOBHBIE METO/IBI JIOKA3aTeIIbCTRA,
MIPOBOJIUT JTOKA3aTE€IbCTBO M BHIMOIHATH
OTIPOBEPIKEHUE;
1.10.2 mnpumeHsieT OCHOBHBIC

MCTOAbI  PCIHICHUA

Texkyuuii KOHTPOJIb:
VYceTHbli onpoc
DKcmpecc-onmpoc
[TrcbMEHHBIE ONIPOCHI
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MATEMATUYCCKHX 3a1a4.

MaATEMaTUYCCKHUX 3a1a4.

TectupoBanue

JlomamHee 3amaHue
CamocrosrenbHas pabora

3anuTa 3JEeKTPOHHBIX TPE3CHTAIUN
VYueOHO-1103HaBaTEIbHBIC 3a]a4l
Y4eOHO-TIpaKTUUECKHUE 3aa9H
[IpoBepka pe3ysbTaToOB U X012
BBITIOJTHCHUS TIPAKTUYECKUX PabOT
IIpomexyTouHAs aTTECTALMA:
3ammTa 3JIeKTPOHHBIX MTPE3eHTAIIUN
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