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Pabouass mporpamma yueOHo¥ muctummuabl OY]J[.05 Martematuka (yriyOJaeHHBIHN
ypOBEHb) pa3paboTaHa B COOTBETCTBUU ¢ DenepaiabHbIM TOCYAapCTBEHHBIM
oOpazoBarenbHbIM cTangaptoMm (nanee — PI'OC) mo cHenuanbHOCTU CPEIHEro
npodeccuonansHoro obOpazoBanusi (nmainee - CIIO) 15.02.14 OCHAILIEHUE
CPEACTBAMU ABTOMATU3ALINUN TEXHOJIOTUYECKUX IMTPOLIECCOB U
I[MPOU3BOACTB (ITO OTPACIJISIM), yTBepKIEHHOTO MpUKa3oM MUHHUCTEpCTBA
obpazoBanuss u Hayku P® ot 09.12.2016 Nel582, ®I'OC cpennero obiero
oOpa3oBaHusl, YTBEPKIACHHOTO TPUKa30M MUHHCTEpCcTBa 00pa3oBaHus U Hayku PD
ot 17.05.2012 Ne 413 u mpumepHOH TIporpamMMoii 001eo0pa3oBaTeIbHON  yIeOHOM
TUCIUIUIMHBL  «Marematnka: anredpa W Hadajla MaTeMaTHYEeCKOTO aHaln3a,
reoMeTpus» 1 Tpo(ecCHOHaNbHBIX  00pa30BaTENbHBIX  OpraHU3aIlHi,
peKoMeH0BaHHON DefepaibHBIM TOCYAapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«®DenepanbHbli UHCTUTYT pa3BUTHA oOpazoBaHus» (nanee - OI'AY «DPUPO») B
KauyecTBE MPUMEPHBIX MPOrpaMM Ui peaju3alliid OCHOBHOW MNpodecCHoHaTbHON
oOpazoBarensHoil mporpammbl CIIO Ha 6aze OocHOBHOro 001Iero oOpa3oBaHUs C
noydeHueMm cpeasero oomero oodpaszoanus (ITporokon Ne 3 or 21 wuronsa 2015 r.
Peructpanmonnsiit Homep penenzuu 377 ot 23 utons 2015 r. ®I'AY «DUPO») (c
U3MEHEHUSAMU U JoNoaHeHUs MU oT 25.05.2017T.).

Pa3pabotunk: Paxmanuna WM.FO. - npenopaBaTens BbICHIEN KBaJIM(PUKALMOHHOM
kareropuu [IIIK CI'TY umenu I'arapuna FO.A.

Penenzenrtnr:

Bayrpennuit: lOmuna W.B. — mnpenopaBaTens BbICHIeH KBaIU(PHUKAIMOHHON
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1. TTACHIOPT PABOYEWM ITPOT'PAMMBI YYEBHOM JUCIIUILINHBI
OY .05 MATEMATHUKA (YI'JIYBJIEHHBIM YPOBEHD)

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
PabGouass mporpamMma y4eOHOW JOWUCHUIUIMHBI SIBISIETCSI 4YacThbIO MPOTPaMMBbI
MOATOTOBKU crnenuanuctoB cpeanero 3BeHa (nanee — IIIICC3) B cooTBeTcTBUM C
dI'OC CIIO mo cnmemmansHoctu 15.02.14  OCHAILEHUE CPEACTBAMU
ABTOMATU3ZALIMM TEXHOJIOTMYECKHUX ITPOLECCOB U ITPOU3BOACTB
(ITO OTPACJIAM).

1.2. Mecto yyeOHoM nucuuniinubl B ctpykrype HHITICC3:
YueOHas TucHUIUIMHA BXOAUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesu 1 TpeGOBaHMS K pe3yabTaTaM OCBOEHUSI YU4eOHOH JUCITUIITIHHBI
N3yueHne qUCHUILIMHBI HAMpaBjieHO Ha (GOpMUpPOBaHKUE OOIIUX KOMIIETEHIIHM,
BKJIFOYAIOUIUX B ce0s CTOCOOHOCTB:

OK 02. Hcrnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOWCKA, aHaIW3a |
HMHTEpIpeTanuy uHpopMauu U MHOOPMALIMOHHBIE TEXHOJIOTHUU JJIS BBIMOJHEHUS
3a/1a4y mpodeccuoHaIbHOM 1eITeNbHOCTH;

OK 03. [ImanupoBaTh U peaiu30BbIBATH COOCTBEHHOE TMpOo(deccruoHaIbHOe
u JTUYHOCTHOE pa3BuUTHE, pPEANPUHUMATEIIbCKYIO NEATEIIbHOCTD B
npodeccruoHanbHOl cdepe, UCTOIb30BaTh 3HAHUS MO (PUHAHCOBOM TPaMOTHOCTU B
Pa3JIMYHbBIX KU3HEHHBIX CUTYalHsIX;

OK 06. IIposABaATH IPaXXJaHCKO-TTATPUOTUYECKYIO MTO3ULHIO,
JEMOHCTPUPOBATH  OCO3HAHHOE  TIOBEJICHHE Ha  OCHOBE  TPATUIIUOHHBIX
00IlIeueNIOBEYEeCKUX IIEHHOCTEH, B TOM 4YHCJI€ C Y4YE€TOM TapMOHU3AIUU
MEKHAIIMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOIICHUM, NPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO MOBEACHUS.

B pesynbraTe OCBOEHMS Y4E€OHOM AMCIUIUIMHBI OOYYAIOIIMICA JTOJKEH
JOCTUYb CIIEAYIOLINE PE3YNIbTATHI:

JINYHOCTHBIE!

- c(hOpPMHUPOBAHHOCTD MPEJICTABIEHUNA O MaTEeMAaTUKE KaK YHUBEPCAJIHLHOM
S3bIK€ HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA U MPOLECCOB, UIICSIX U METOJAX
MaTeMaTUKH;

— MOHUMAaHWE 3HAYMMOCTHU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJIbTypbl 4€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEMAaTHUKHU, JBOJIOIUCH
MaTEMaTHYECCKUX UOCH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpaKEeHMsI,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
1st Oyayiien npodecCUOHANIBHOM JEATeIbHOCTH, ISl MPOJAOJDKEHUST 00pa3oBaHus U
caMmo00pa3oBaHus;



— OBJIQJICHWE MaTEeMaTHYECKHUMH 3HAHUSIMU U YMEHHSIMH, HEOOXOAUMBIMHU B
MOBCEAHEBHOM >KU3HM, JIJISI OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCUUIUIMH U
JUCIUIUIMH MPOQPECCUOHAIBHOTO IUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
HE TpeOyIoUMX YIriyOJIeHHON MaTeMaTUYECKON MOITOTOBKHY;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE
caM000pa30BaHUI0, Ha TPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEPhHIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEIIHONW MpodecCuOHAIbHOU U
OOIIIECTBEHHOU JICATCIIHHOCTH;

— TOTOBHOCTB UM CIIOCOOHOCTb K CAaMOCTOSATEIbHOM TBOPYECKOM U
OTBETCTBEHHOM J1€ATEIbHOCTH;

— FOTOBHOCTh K KOJUIEKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTEIbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIEA0BATEIBCKOM, TPOESKTHOMN
U ApYTUX BHUJIaX JESITEIbHOCTH;

— OTHOLIEHHUE K NMPO(EeCCUOHANBHOMN AESITENbHOCTH KaK BO3MOXHOCTU y4acTus
B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIIEHAMOHAIBHBIX
po0em;

MeTanpeIMeTHbIe:

- YMEHHUE CAMOCTOSATEIBHO ONPENEIATh LENN ACATENBHOCTH U COCTABIIATH
IJIaHbl  JACSATENbHOCTH; CaMOCTOSITENIbBHO  OCYIIECTBIISITh, KOHTPOJMPOBATh H
KOPPEKTUPOBATh I€ATEIbHOCTD;

— UCIIONIb30BaTh ~ BCE  BO3MOXKHBIE  peCcypchbl A JOCTHIKECHHS
[OCTaBJICHHBIX II€JIEd U pealin3allii IJIAHOB JIEATEIbHOCTH; BbIOUpATh YCIIEUIHBIC
CTPATETUH B Pa3IUYHbIX CUTYaLHsX;

- YMEHHE MPOIYKTUBHO OOIIAThCA M B3aUMOJACIHCTBOBATH B Ipoliecce
COBMECTHOM AEATENBHOCTH, YUUTHIBATh NO3ULUN IPYTUX YYaCTHUKOB JEATEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTb KOHPIUKTHI;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOM, y4€OHO-HCCIICIOBATEIbCKON U
MIPOCKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelieHus MpodsieM; CIHOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJOB PELICHHs MPAaKTHUYECKUX 3aj1ad,
MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHNUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
[IO3HABATEJILHON JEATENBHOCTH, BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B Pa3JIMUHBIX
UCTOYHMKAX HMHPOpMAIMM, KPUTUYECKHM OIEHMBaThb M  HMHTEPIPETUPOBATH
MH(POpPMAIUIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

— BJIaJICHUE SI3bIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
u3JlaraThb CBOIO TOYKY 3pPEHHUs, MCIOJb30BaTh aJ€KBaTHBIC SI3bIKOBBIE CPEICTBA; —
BJIaJICHUE HaBbIKAMHU I103HABATEIbHOU peIeKCHU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, TI'PAHULL
CBOEr0 3HAHMS W HE3HAHMS, HOBBIX II03HABATEJBHBIX 337a4 W CPEACTB Ui MX
JNOCTH)KEHUS,

— LEJIEYyCTPEMIIEHHOCTh B MOWCKaX W NPUHATUM  PELICHMI,
CO00pa3UTEIbHOCTh U MHTYHIMS, Pa3BUTOCTh NMPOCTPAHCTBEHHBIX MPEICTABICHUN;
CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUDPA;

npeJaMeTHbIE:



- c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUA O MAaTEMATUKE KaK YaCTH MUPOBOU
KyJbTYpPhl U MECT€ MAaTEMATHUKH B COBPEMEHHOM LMBUIIM3ALIMHU, CIIOCOOAX OIMUCAHMS
SABJIEHUN PEATbHOTO MUPA HA MAaTEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUA O MaTEeMaTHYECKUX IMOHATUAX Kak
BAKHEUIIMX MAaTEMaTUYECKUX MOJIESAX, MO3BOJSIONIMX OIUCHIBATH M H3y4daTh
pa3HbIle TPOLECCHl W SIBICHUS;, IMOHUMAaHHE BO3MOXHOCTH AKCHOMATHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJIAMH JOKAa3aTeJIbCTB U AJITOPUTMOB PEUICHUS, YMEHUE HUX
MIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOJ€ PELICHUS 33/1a4;

— BJAQJCHHE CTAaHJAPTHBIMUA T[PHEMAMH PELICHHUS PAUUOHAIBHBIX U
MppalMOHAIBHBIX, TOKA3ATENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM
yyclie JUId MOWCKAa NyTH PELICHWS W WUIIOCTPAUUM PELICHUsS YpPAaBHEHUH U
HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTb  TPEJCTAaBIEHUNA OO0  OCHOBHBIX  IOHSTHSAX
MaTeMaTH4YeCKOr0 aHalu3a U UX CBOWCTBAX, BJIAJCHUE YMEHUEM XapaKTepU30BaThb
noBeieHre QYyHKIUMA, UCTIOIh30BaHUE MMOTYYEHHBIX 3HAHUH ISl OTIMCAHMS U aHAIN3a
pEAbHBIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMH TOHATHSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpudeckux (uUrypax, uX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha YepTexax, MOJCISIX U B p€aJTbHOM MUDE;
MIPUMEHEHUE U3YUYCHHBIX CBOMCTB T€OMETPUUECKUX (PUTYp U POpMyJ NIl peleHUs
F€OMETPUYECKUX 3a/1a4 U 337a4 C MMPAKTUYECKUM COJICPKaHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUNA O Mpoleccax M SBJICHUSX, UMEIOITUX
BEPOSATHOCTHBIA XapAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUpE,
OCHOBHBIX NOHATHUSX 3JEMEHTAPHOW TEOPUM BEPOSATHOCTEM; YMEHUM HAXOIWUTH U
OIICHUBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUH B MPOCTEHIIMX MPAKTUUYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIMUUH;

— BJIAJICHUE HABBIKAMHU MCIIOJIB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMm
IIPY PELLICHUH 3a1a4.

1.4. Kosiu4yecTBO 4acO0B HA 0CBOEHME NPOTrPAMMBI Y4e0OHOM AMCUMILIMHBI:
MakcumanbHOW yueOHON Harpy3ku oOydaromierocs 295 yac, B TOM 4HCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 268 ydaca.



2.CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JTUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MaxkcuMaJjibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMMe AuCUMIIUHBI) 295
KOHCYJIbTAIIUH 11
IIPOMEXYTOUHAs aTTECTALIUS 16
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 268
B TOM YHCIIE:

JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 54

[TpomexxyTouHast aTTectanus B opme:
| cemecTp - aK3aMeH
Il cemecTp - sK3amMeH




2.2 TemaTnuyeckui JIaH U cofep:kanue ydyeOHoi qucuuniauabl OY1.05 MartemaTuka (yriry0J1eHHbIH YPOBEHB)

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koani
pa3/iesioB M TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
BBeaenne Coaep:xanue yue0HOro MaTepHaJia 2
Marematnka B  HayKe, TEXHUKE, OSKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOU JesTenbHOCTH. Llenmum u 3amaum u3ydeHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.
Pa3nen 1 AJITEBPA OK 02,03,06
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
yuciIe Ilenble U palMOHAIbLHBIE YUCTIA. 2 1,2
[TpuOn>KeHHbIE BBIYMCICHUSI. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 32
KopHun, crenenn n CreneHu ¢ AeHCTBUTENLHBIMU MTOKa3aTesiMu. CBOMCTBA CTENEHH C 2 1,2
Jorapugmsl JIEHCTBUTENBHBIM MTOKa3aTeJIeM.
CreneHu ¢ palMoHaJIbHBIMU NIOKA3aTENSIMU, UX CBONCTBA. 2 1,2
Kopuu u crenenn. KopHu HaTypallbHOM CTETIEHU U3 YHCIIAa M UX CBOMCTBA. 2 1,2
[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKA3aTebHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm uucina. OcHOBHOE JorapruMUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIie U HATYpallbHBIE TOTaPU(MBIL.
IIpaBuna neiictBuii ¢ orapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel.2 4 1,2
Pa3BuTHE MOHSATHUS O YHCIE.
IIpakTuyeckoe 3ansitue Ne 3,4,5. 6

KopHu, crenenu u orapudmel.




Tema 1.3. Copnepxxanue yuyeOHOIro MaTepuaJia 8
DyHKIUH, UX Oyaknun. OOmacTh ONpeAcsieHus] W MHOXKECTBO 3HAYCHHH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | yHKUMH, TOCTpoeHHE TpadukoB (QYHKUMH, 3aAaHHBIX Pa3IWYHBIMH
Crocobamu.
CsoiicTBa GyHKIUY. MOHOTOHHOCTD, YETHOCTb, HCYCTHOCTb, 2 1,2
OrPaHUYEHHOCTh, IEPUOANYHOCTb. [IpomMekyTkH Bo3pacTaHus U yObIBaHMUS,
HanOoJpIlIee W HAMMEHBIIEE 3HAYCHUS, TOUKU IKCTpemyMa. [ 'paduyeckas
UHTEpIpeTalys.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B peEaJbHBIX IPOLECCaX H 2 1,2
ABNeHUAX. Apudmernyeckue onepauuu Haj QyHkuusmu.  CroxHas
¢yskius (komnosunus). [lIoHsTHE O HENPEPBHIBHOCTH (PYHKIINH.
O6patubie pynkuuu. O06nacTh onpenesaeHus U 006JacTh 3HAYCHU 00PaTHOM 2 1,2
¢ynkuuu. I'paduk oOparHoii HyHKIHH.
Tema 1.4. Coaep:xxanue yueOHOro MaTepHaJia 24
OcHoBBI Panuannas Mepa yria. BpamiarenbHoe JBU)KEHUE. 2 1,2
TPHUTOHOMETPHH. CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIA. 2 1,2
OcHoBHbIE MOHATHS 3HaKH, YUCJIOBbIE 3HAUEHUS U CBOMCTBA TPUTOHOMETPUUECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmyiibl IpUBEAEHUs. MeXCecCHOHHAs aTTecTalusl. 2 1,2
CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YT7I0B. DopMyIsl 2 1,2
CJIOXKEHHUSI.
CHHYC ¥ KOCUHYC JBOMHOTIO yIJIa. 2 1,2
@Dopmyiel yiBoeHus. DOpMyITbI TOJIOBUHHOTO YTJIA. 2 1,2
IpakTHyeckoe 3ausirue Ne 6 2 12
OCHOBHBIE TIOHSITHS] TPHTOHOMETPHH.
IIpakTyeckoe 3ansitue Ne 7, 8, 9. OCHOBHBIE TPUTOHOMETPUUECKHE 6 1,2
ToXxaecTBa. Pemienne 3axau
Tema 1.5. Copnepxanue y4eOHOIro MaTepuaJa 18
IIpeodpazoBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHHE. 2 1,2
npocTedmux [TpeoOpa3oBaHue NPOU3BECHHS TPUTOHOMETPUIECKUX (QYHKIUHN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHHEe TPUTOHOMETPHUECKUX (DYHKIIHIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyc, apKKOCUHYC, apKTaHreHc uucina. IIpocreitmne 2 1,2
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS.
ITpocTeiiine TPUroHOMETPUUECKHE HEPABEHCTBA. 2 1,2
IlpakTuyeckoe 3ansitue Ne 10, 11,12, 6 1,2




[IpeobpazoBaHust NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHHIH.

IIpakTuyeckoe 3ansitue Ne 13,14. Pemenue npocredmux 4 1,2
TPUTOHOMETPUUECKHUX YPaBHEHUI U HEPABEHCTB.
Tema 1.6. Conep:xaHue yueOHOTro MaTepHaJia 12
Crenennsle, CrenenHneble, IOKa3aTeNbHbIE U Iorapudmuieckue pyHkuuu. OnpeneneHus, 2 1,2
noka3arteJibHble, UX CBOMCTBA U rpaduKu.
Jorapupmudeckne u | Tpuronomerpuueckue Gynkuun. OnpeneneHns, X CBOMCTBA U rpaduKu. 2 1,2
TPUroHOMeTpHYecKue | [IpeoOpazoBanus rpadukos. [lapannenbHblii mepeHOC, CHMMETPHS 2 1,2
¢ynxuuu. O0paTHbIE | OTHOCHTENBHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havajia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO MPAMON Yy = X, PACTSKEHUE U CHKATHE
pynxuun BJIOJIb OCEM KOOpMHAT.
OO0patHbIe TPUTOHOMETPHUYECKHE (DYHKIIMH 2 1,2
IIpakTuyeckoe 3ausitue Ne 15,16. 4 1,2
HccnenoBanue ¢pynkuun. [loctpoenne u mpeodpa3zoBanus rpa@uKoB
(GyHKIMI ¢ UCMIOJIb30BAHHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yueOHOTr0o MaTepHaJia 30
YpaBHeHnus u YpaBHeHus U cucreMsl ypaBHeHUN. HepaBencTBa. PaBHOCHIIBHOCTB 2 1,2
HepaBeHCTBa yYpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHbBIE IPUEMBI UX PELICHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA,
rpaduyeckuil METox).
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU pelIeHUN YpaBHEHUN 1 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanmonanpHble, MppallMOHAIbHbIE YPABHEHUS, HEPABEHCTBA U CCTEMBI. 2 1,2
Iloka3zaTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHUSI. 2 1,2
TpuroHoMeTpuyeCKue HEPABEHCTBA. 2 1,2
N3o00pakeHne Ha KOOPAUHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN 2 1,2
YPaBHEHUH U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.
IMpakTnyeckoe 3ansitue Ne 17, 18. 4 1,2
YpaBHEHHUS U CUCTEMBI YPaBHEHUM.
IIpakTyeckoe 3ansitue Ne 19, 20. HepaBenctBa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22 .JVcnonb30BaHuE CBOMCTB U TpakoB 4 1,2
(GYHKUINH NpU pelIeHu YpaBHEHU U HEPaBEHCTB.
IloBTOpEHME IToBTOpEHME TeM: KOpHH, cTeneHH U Jorapudmbl. OCHOBHBIE 2 1,2
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‘ TPUTOHOMCTPHUYCCKUC TOKACCTBA.

KoncyabTanumn 6
IIpoMeskyTOUHasI aTTeCTALUS — IK3aMEH 6
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. Coaepxxanue yueOHOIro MaTepuaJia 4 OK 02,03,06
ITocaemopareabHocTH | CriocoObI 3aaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [TousTue o 2 1,2
npezene nocieaoBareabHOCTH. CylliecTBOBaHUE Mpeiena MOHOTOHHOM
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYIECKasi IIPOTPECCHS U €€ CYMMA.
Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia 20
IIpounsBonnas [TonsTre o Mpou3BOIHON PYHKIINH, €€ TEOMETPUICCKHIA U PU3NIESCKUN 2 1,2
CMBICIL.
[Ipou3Bo/iHbIE CYMMBI, pa3HOCTH, IPOU3BEIAECHMSI, YHACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHUE KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaHbIe 00paTHON (HYHKIIMU ¥ KOMIO3UIUH (PYHKITHH. 2 1,2
ITpon3BoiHas CIOKHOU (PYHKILIMU. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICIT. 2 1,2
HaxosxieHre CKopoCTH JUlsl ITpolecca, 3a1aHHoro (hopMysioi U rpaduKkoM.
[IpumeHneHue Mponu3BOIHON K HCCIeT0BaHUIO (DYHKIUN U TOCTPOSHUIO 2 1,2
rpauKoB.
[TpumMeps! HCTOTE30BaHUS TPOU3BOIHON [Tl HAXOXKACHUS HAMITYYIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
[TocnenoBarenbHoCcTH. [Ipon3BoIHAsL.
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 18
ITepBooGpa3nas n [TepBooOpa3Has u MHTErpal. 2 1,2
HHTerpaJj Tabnuia nepBooOpa3HbIX. 2 1,2
Heonpenenennsrit maTErpa. 4 1,2
Onpenenensblii uaTerpan. @opmyna Hetotona—Jlelibauna. 4 1,2
[IpumeneHue onpeneneHHOTO HHTErpajia Ak HaX0XKICHUsI TUIOIIa I 2 1,2
KPUBOJIMHEHHOMN TPAIlCLIUH.
[Tpumeps! MpUMEHEHUsI HHTEeTpaia B U3HKE U TEOMETPHUH. 2 1,2
IIpakTuyeckoe 3ansitue Ne24 2 1,2

IlepBooOpasnas u unrerpan. @opmyna Hetorona-Jleltbauna.
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Paznen 3 TEOMETPUSA 64

Tema 3.1. Coaep:xkaHue yueOHOro MaTepHaJia 16

Koopaunatel u [TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. 2 1,2

BEKTOPBI dopmyiia pacCTOSTHUSI MKy JBYMs TOYKaMH.
YpaBHeHus ceprl, MIOCKOCTU U MPSIMOM. 2 1,2
Bekropel. Moaysbs BekTopa. PaBeHCTBO BeKTOpOB. KoopamHatel BEKTOpAa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOXEHHEe BEKTOpa Ha 4Kclio. PasziokeHue BEeKTopa 1o HarpaBICHUSIM. 2 1,2
VYron mexxay nBymsi Bekropamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxassipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonb30BaHue KOOPAMHAT U BEKTOPOB NP PELICHUH MAaTeMaTHMYeCKUX U 2 1,2
NPUKJIAJIHBIX 33/1a4.

Tema 3.2. Coaep:xxanue yueOHOro MaTepHaJia 22

IIpsaMble ¥ mI0cKOCcTH | B3aumHoe pacnionoxeHue IByX OpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBE ITapaJjuteIbHOCTB IPSIMOM M INTIOCKOCTH. 1lapaiiebHOCTb MII0OCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMOM U TIOCKOCTH. 2 1,2
[lepnienuKynsip ¥ HaKIOHHAsE. MeKCeCCHOHHAs aTTeCTAIHS. 2 1,2
Yroa Mexay nNpsIMON U TNIOCKOCTBIO. 2 1,2
JIByrpaHHbIil yroa. Yroa Mexay MI0CKOCTSIMHU. 2 1,2
ITepnieHIUKYJIIPHOCTD JBYX IUNIOCKOCTEM. 2 1,2
I'eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MapaJIeIbHBIN MEPeHoc, 2
CHMMETpPHS OTHOCHTEJBHO MIIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomaae OpTOroHaJbHON NPOEKIHH. 2 1,2
N300paxeHne NpocTpaHCTBEHHbIX (Uryp. 2 1,2
IIpakTyeckoe 3ansitue Ne25 2 1,2
Koopnnnats! 1 BekTOpsl. [IpsMbIE M INIOCKOCTH B TPOCTPAHCTBE.

Tema 3.3. Copepxanue y4eOHOIro MaTepuaJa 10

MHororpanHukmn Bepuunsl, pedpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOrorpanHble yriibl. 2 1,2
Brinykible MHOrorpanHuku. Teopema Oiiepa.
[Tpusma. [Ipsimas u HakinoHHas npusma. [IpaBuiibHas npusma. 2 1,2
[Tapannenenunen. Ky6o
ITupamupa. [IpaBuiibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
CummeTpuu B KyOe, B mapajuiesienuresie, B mpusMe u nupamuae. CedeHus 2 1,2

KyOa, MPU3MBI U IUPAMHUIBL.

OK 02,03,06
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[IpencraBieHre o NpaBUIbHBIX MHOTOIPAaHHUKAX (TETpa’Ip, KyO, OKTasp, 2 1,2
JOJIEKAdIp U UKOCAIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesia u moBepxnocru | Hunuunap. OcHoBaHue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2
BpallleHusl pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00Opa3yromas, 2 1,2
pa3BepTKa. Y CEUECHHBIN KOHYC.
OceBble CEYEHHUs U CEYECHHUS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOro MaTepHaJia 8 OK 02,03,06
HN3mepenus B O6bem u ero uzmepenue. uarerpansnas popmyna oobema. opmysis 2 1,2
reoMeTpuM o0bema Ky0Oa, MPSMOYTOJIBHOTO MapaljieNienunea, IPU3MblL, IIHHIPA.
dopmyiibl 00beMa HUpaMUIbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPa 1 KoHyca. PopMyIbl o0bema mapa u mionaay chepsl.
[Tono6ue Ten. OTHOIIECHHS TIONIAIeH TOBEPXHOCTEH M 00BEMOB MOJ0OHBIX 2 1,2
TEJ.
IIpakTuyeckoe 3ansitue Ne26 2 1,2
MHororpansuky. Tena u MoBepxXHOCTH BpaleHus. M3mepenus B
TreOMETPHUH.
Pasznean 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Copepxanue yueOHOIro MaTepuasa 6 OK 02,03,06
DJIeMeHTbI OcHoBHbIE OHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TIO/ICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Penrenue 3a1a4 Ha nepeOoOp BapUaHTOB.
®opmyna 6unoma Hetotona. ColicTBa OMHOMUHAIBHBIX KOA(HHUIIMEHTOB. 2 1,2
Tpeyronpuuk I[lackais.
Tema 4.2. Copepxanue y4eOHOIro MaTepuaJa 6
DJIeMEeHTHI TEOPUH CobbITHE, BEpPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHUE BEPOSATHOCTEH. 2 1,2
BePOSITHOCTEI [ToHsITHE O HE3aBUCUMOCTH COOBITHH.
JuckpeTHas ciiydaliHasi BEIMUMHA, 3aKOH €€ pacrpeencHus. YucioBbie 2 1,2
XapaKTEPUCTUKH TUCKPETHOH ciy4yaifHoil BennuuHbl. [loHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemienne npakTHueckux 3ajad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHCIIOBBIX XapAKTEPUCTUK JUCKPETHOM CIIy4YalHOW BEJIMYHMHBI.
Tema 4.3. Copnepxxanue y4yeOHOIro MmarepmuaJia 8
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JIeMeHTBbI [IpencraBnenne JaHHBIX (TAOIHUIIBI, TUATPAMMBI, TPAPHKH) 2 1,2
MaTeMaTH4YeCKOH I'eHepanbHast COBOKYITHOCTh, BEIOOPKA, CpeiHee apu(MeTHIecKoe, MeIuaHa. 2 1,2
CTAaTUCTHKH [TonsaTHE 0 3ajayaX MaTEMATUYECKOW CTATUCTUKU. PellleHre npakTHYEeCKUX 2 1,2

3aJ]a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTnyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH M MaTeMaTUYECKOU
CTaTUCTHKH.
IloBTOpEHUE [ToBTOpenne Tem: OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA. Pemenne 6 1,2
YpaBHEHUU, CUCTEM YpaBHEHMM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has u UHTErpall.
Koncyabranumn S)
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH 10
Hroro mo pucuuminue: 295
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3.YCJIOBMS PEAJIN3ALIMUA IPOTPAMMBI YUEBHO
TV CHUILIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarniusi mporpaMmbl JTUCHUILUIMHBI TPeOyeT HaIu4usl yueOHOro kKabuHeTa
MaTeMaTUKH U1 TIPOBEJEHUS 3aHATHM JIEKIIMOHHOTO THIA, IPAKTHYECKUX
3aHATHNW, B TOM YHUCJIE TPYIIOBBIX, WHIUBUIAYAIbHBIX, MUCHbMEHHBIX, YCTHBIX
KOHCYJIbTAILMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIINH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CTICIMAIM3UPOBAHHAS MeOEITh (CTOJBI, CTYJIBS IO KOJTMYECTBY 00YUaIONINXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMsS:  IUIAKaThl,  y4eOHO-HArIsgHBIE  TTOCOOMs,
oOecrieunBarOIIMe TeMaTHYECKHUE WUIIOCTpalid 10  pabodeilt  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIe, BHJICO-ayJMO MAaTEpUaJIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommproTep w#MeeT AOCTYNN K 3JIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJI B TJI00AJIbHYIO ceThb MIHTepHET, OCHAICH JUIICH3UMOHHBIM MPOrPaMMHBIM
o0ecIeYeHUEM.

3.2.  YuedHO-MeTOaAMYecKoe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs
1. bammakoB, M. U. Maremaruka: yue6nuk /M.U. bammakos.- 2-e u3m.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CIIO) https://www.book.ru
2. boromosnos, H.B., Camoiinenko, I1.11. Marematuka: yue6nuk mis CITO /H.B.
boromomnos, I1.H. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (Ilpodeccuonanbroe
obpasoBanwue) https://urait.ru
3. Bboromonos, H.B. Ilpaktuueckue 3amanus mo maremMaruke. B 2-x 4. U.1:
yue0. mocooue mqisi CIIO /H.B. boromosnos.- 11-e uza., mepepab. u mom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpa3zoBanue). hitps://urait.ru
4. boromonos, H.B. IIpaktnueckue 3amanus no marematuke. B 2-x 4. Y.2:
yue6. mocooue mns CIIO /H.B. boromonos.- 11-e u3m., mepepab. u jgom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru
5. I'yces, B. A. T'eomeTpus: yuebHOe mocoOue aJisi CpeIHETo NMpodecCuoHaTIBLHOTO
oOpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodseB. — 2-e uzn., ucp.
5 oM. — MockBa: U3narenscTBO IOpaiir, 2020. — 280 c. —
(ITpodeccronanbHoe oopasoBanue) https://urait.ru
JlonoiHUTE IbHbIE YUeOHbIe U3IaHusl
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromosnos, H. B. Anre6pa u Hauama ananmsa: yaeOHOE TOCOOUe ISl CPETHETO
npodeccuoHanbHoro odpazopanus / H. B. boromonos. — Mockga: M3naTenscTBo
FOpaiit, 2020. — 240 c. — (IIpodeccuonanbuoe obpazoanue). — ISBN 978-5-
534-09525-8. I'pud YMO CIIONttps://urait.ru

7. boromosnos, H. B. Marematuka. 3agauu ¢ pemenusiMu B 2 4. Yacts 1 : yueObHoe
nocobue st cpeaHero npodeccuonanbHoro oopaszosanus / H. B. boromoinos. —
2-¢ u3a., uchp. u jpon. — Mocksa : U3marensctBo FOpaiit, 2020. — 439 c. —
(ITpodeccuonansroe obpazomanue). — ISBN 978-5-534-09108-3. T'pud YMO
CIIO https://urait.ru

8. boromomnos, H. B. Marematuka. 3amauu ¢ pemenusiMu B 2 4. Yacts 2 : yueOHOE
nocobue s cpeaHero npodeccuoHanbHoro obpazosanus / H. B. boromonos. —
2-¢ u3a., uchp. u non. — Mocksa : UsnarensctBo FOpaiit, 2020. — 320 c. —
(ITpodeccnonanpuoe obpazomanue). — ISBN 978-5-534-09135-9. T'pudp YMO
CIIO https://urait.ru

9. Marematuka: anreOpa W Hayajga MaTeMaTHYECKOr0 aHajiu3a, reOMETpHs JUIs
npodeccuil U crenualbHOCTEN ColMaIbHO-d3KOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3n. crep.— M.: Akanemus, 2018.-
416 c. https://academia-library.ru

HNuTepHer-pecypcesl

10. www.fcior.edu.ru (®deaepanbHblii eHTp HHGOPMAITHOHHO-00PAa30BaATEIBHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas KOJUIEKLIUS U (POBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOGpa3oBarenbHblii opTan «Ydeba»: «YpPokuw» (Www.
uroki. ru)

MeToanueckue yKkazaHusi JAJsi 00y4arOIMUXCsl M0 0CBOEHHIO TUCITHTIJIMHBI

13. MeTtonuueckue yka3zaHus JjIsi OOy4aronIuXcsl MO BBHITOJHEHUIO TTPAKTUYECKUX
pabor.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOU

JANCHUITJINHBI

4.1. ®opMbI U METObI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4YeHH sl

DopMBbI U METO/IbI
KOHTPOJISA U

Pe3yabTaThl 00yueHus OLIEHKH
pe3yJbTaToB
o0yueHust
Oougue Komnemenyuu: Tekymmit
OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa IIOMCKA, aHalM3a U | KOHTPOJIb:
UHTEpIpeTauu MHPOpMAMKM W  HHPOPMAIMOHHBIE TEXHOJOTMHU JJIS | - ONPOC YCTHBIM
BBITIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON AeSTEILHOCTH, (dbpoHTANTBHEI);
OK 03. IInanupoBarb U  pealu30BbIBaTh COOCTBEHHOE | - TECTUPOBAHUE;
NpoPECCHOHAIBHOE W JIMYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO | -  BBINOJIHEHUE
JEeSTENIbHOCTh B MpodeccHOHANbHON cdepe, HUCMOIb30BaTh 3HAHUA IO | MMCbMEHHOMN
(MHAHCOBOM TPaMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYAIIUSX; paboThL;
OK 06. IIposBiATH rpaXkJaHCKO-IIaTPUOTUYECKYIO MO3UIHUIO, | - BBITIOJIHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIIOBEICHUE HA OCHOBE TPAAUIIMOHHBIX | MPAKTHUECKOU
o0IIeYesIOBeUeCKUX I[EHHOCTEH, B TOM 4YHCIIE C y4Y€TOM TapMOHHU3ALUU | paOOTHI
MEXHAIMOHATBHBIX W MEXPEIUTHO3HBIX  OTHOIICHWH, MPUMEHSTH | (MHIUBUyaJIbHA

CTaHapThl aHTUKOPPYIIIMOHHOTO MTOBEICHUS.
Ilpeomemmnuie pe3yromamal:

— c(OpPMUPOBAHHOCTh TMPEJACTAaBICHUM O MaTeMaTHKE KaK YacTu
MHUPOBOH KYJIbTYpPbl U MECT€ MAaT€MaTUKH B COBPEMEHHOM LMBUIN3ALUHU,
croco0ax OMHCaHUs SBICHUN PeaIbHOTO MUPA Ha MaTEMaTUYECKOM

- C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'ICHI/Iﬁ O MAaTCMAaTU4YCCKUX IIOHATHUAX
KaK BaXXHEUIINX MaTeMaTHYCCKHX MOACIAX, MO3BOJJIAIOIINX OIIMChIBATH U
HU3y4aTb PpasHbIC TMPOUCCChI W ABJICHUA, I[MOHUMAHHUEC BO3MOXHOCTH
AKCUOMATHUYCCKOT'O MMOCTPOCHUSA MATCMATHYCCKUX Teopnﬁ;

- BJIAJICHUE METOJAMHM JIOKA3aTE€JIbCTB M QAJITOPUTMOB PEIICHUS,
YMEHHE HMX NPUMEHSTh, MPOBOJUTH JOKA3aTEIIbHBIE PACCYXKIACHUS B XOJIE
peleHus 3a1ay;

- BJIAJICHUE CTAaHJAPTHBIMUA MpPUEMaMU PEUIECHUS] PAlMOHAIBHBIX H
MppalOHAIIbHBIX, [OKAa3aTENIbHbBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YpaBHEHUM M HEPABEHCTB, UX CHUCTEM; MCIOJB30BAHUE TIOTOBBIX
KOMIBIOTEPHBIX MPOTrpaMM, B TOM YHCIIE JJISI MO- UCKA MYTH PEIICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

- c(hOPMHUPOBAHHOCTh  TIPEJACTABJICHHH 00 OCHOBHBIX IOHATHSX
MaTeMaTUYeCKOro aHajliu3a W WX CBOWCTBax, BIAJCHUE YMEHUEM
XapaKTepu30BaTh TMOBeACHUE (YHKIMN, WCIOIb30BAHUE IOTYYECHHBIX
3HAHWU [ ONTMCAHMS M aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMM IOHATHSAMH O IJIOCKMX U IPOCTPAHCTBEHHBIX
TeOMETPUUYECKHUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHHSI PACIIO3HABATH T€OMETPUUECKIE (DUTYPBHI
Ha 4YepTekax, MOACISIX M B PEaJbHOM MHpPE; NPUMEHEHHE H3YYEHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmys sl pemieHus] TEOMETPUISCKUX
3a71a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM;

- c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA O TMpoIeccaXx U SBJICHUSIX,
MMEIOIUX BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B

st popma pabOTHI)

[IpomexxyrouHnas
aTTecTauus B
dbopme:
1 cemectp -
9K3aMEH
2 cemectp -
9K3aMEH.

Merton
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTauuu -
BBITIIOJIHEHHE
9K3aMEHAIIMOHHO
ro KOMIUIEKCHOTO
3a1aHUSA
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pEAIbBHOM MHPE, OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEN;
YMEHUH HaxOJUTh M OIICHHWBAaTh BEPOATHOCTH HACTYIUIEHUS COOBITHH B
IIPOCTEHIINX MPAKTUYECKUX CUTYyallUAX M OCHOBHBIE XapaKTCPUCTUKU
CIIy4alHBIX BEJIIMYUH;

- BJIQJICHUEC HAaBbIKAMM HCIIOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIPH PELICHUU 3a]a4.

4.2. (I)OHII OLECHOYHBIX CPEACTB AJId IIPOBECACHUSNA HpOMe)I(yTOqHOﬁ arTrecranmmmu
Oﬁy‘lalOH_ll/IXCﬂ o IMCIOMIIJIMHE

Iloxka3zaresm ¥ KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpPUTEPUM OLECHUBAHUS KOMIIETCHIIMM, ONMWCAaHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B MpuiioxeHuu 1.

KOHTpOJII)HBIe H TECTOBBIC 3aJaHUA
KOHTpOJII)HBIG 3aJaHUA COACPIKATCA B ITPHUIIOKCHUHN 1.
MeTonnqecmle MaTepualbl

Meroauueckue Marepuainbl, ONPESISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx GopMupoBaHUEe KOMIIETEHIUH, coaepKarcs
B MIpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OY /.05 Maremaruka (yrjy0JieHHbIH YPOBEHb)

1.1. ®opma nmpomMeKyTOUHON aTTecTamuu: k3ameH (1, 2 cemecTpsl).

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX IPUHIUIIOB!

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJHCHUA 3a;[aH1/n?1 AO0JDKHAa MPOBOJUTHCA B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEMEHBI0 YCTOWYMBOCTH NIPHU HEOJHOKPATHBIX OICHKAX YPOBHS CPOPMHUPOBAHHOCTHU
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOJHEHUHM NPOLENYpP OLEHKHM 3aJlaHUil HMCIOJIB3YIOTCS CIEIYIOIIHE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YY€Ta PE3yJbTAaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJly:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJI0BJIETBOPUTEIBHO) 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIC U pallMOHAJIbHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiictBuii ¢ morapupmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBaHue anredOpanyecKux BbIPaXKEHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarensHoe JBH)KEHUE.

19. Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHI€HC YHCIa.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC ABOHHOTO yriia. DopMyJibl OJIOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPUYECKMX (YHKIUH Yepe3 TaHTeHC ITOJIOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HAYEHUMN.

34. ®dynkuuu. 'paduk GyHKIUN.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHBIIIee 3HAYCHUS, TOUKH IKCTpemMyMa. [ padudeckas HHTEpIpeTarus.

39. Crnoxnas ¢yHkuus (koMno3uuus). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsTHE O HENPEPHIBHOCTH (PYHKIHH.

41. Obpatnbie ¢yHkuu. O6nacTe onpeaeneHUuss U 00JacTh 3HAU€HUH OoOpaTHOMN
byHKINN.

42. O6patubie pynkiuu. CoiicTa. ['padgux oOpaTHOH QyHKIHH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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47. Crenennas GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6umacTp onpeaeeHuss 1 MHOKECTBO 3HAYCHHH (DYHKITUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6umactp onpeneneHUs U MHOKECTBO 3HaueHUU (PpyHKIuuU y={gX, e€ cBoiicTBa
u rpaduxk.

52. O06sacTh onpeAesieHus] 1 MHOKECTBO 3HaYeHU (pyHKIHU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETpHUs OTHOCHUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeobpazoBanus rpadukoB (yHknud. CUMMETpUsS OTHOCHTEIHHO Hauana
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB (yHKImiA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenus. OCHOBHBIE IPHUEMBI UX PEILICHUS.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpagukoB (YHKIMHA MpPHU PEUICHUH YpPaBHEHUH U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ HCPAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPAKTUYICCKUE 3aJlaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
Janbl yncna:
= 2+5

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |ogslog2|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |0g 32 -3 |Og 28

4, Brruncnure |09312—% |0g332+% |0g36

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncia Ctg28() . Otser obocHyiire.

37T

3. Haiiure 3uak uncia *0° 6 . Oteer obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi o6macTh onpeznenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemnre ypaBHenue 3tg (3X + %) =-3
3. Penmte ypasrenne 1—tg°x = 2tgx
4

Pemnte ypaBHeHHe COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHe KacaTenbHONU U HOpMAIIU K rpaduKy QyHKIUU.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl uCnoNb30BaHUS TPOU3BOAHOM UISI HAXOXKJICHUS HAWUITY4IIErO
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioi u rpaduxom.

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHble  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHAUKYIAPHOCTD NPSAMON U MIIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus MIPOCTPAHCTBA! CHMMETpUS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuga. Y cedeHHas nupamua. Terpasap.

37. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble ceueHHs KOHYCa M CEUEHUs, MapajuleIbHbIe OCHOBAHUIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyiel 00beMa THPAMUIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa u miomaau chepsl.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUSI MEXy IByMs TOYKaMH. Y paBHEHHE CepHl.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npon3BoaHYIO (yHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x3+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure nponssoanyio ¢yHkmmn Y =sin(x’ +2)-cos(x — 2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure Touku mepernba v MPOMEXYTKH BBIMYKIOCTH rpaduKa
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBisercs mnepBooOpasHOW 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bplunicnure  MHTErpai I (X* +4x+1)dx BelumciuTe IMIOMAMb

duTyphI, OrpanHueHHOi rpaduxoM GyHKIHH Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+ x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHupoBaTh KOMaHIy W3 4 YEJIOBEK JUISI YYacTHsl B MaTeMaTHYeCKOU
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
P-A + é‘—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psi uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTndeckoe, pazmax,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISICHSITH, CKOJIBKO CEMSIH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudgmeTrueckoe 1 MOAy.
10. Tloacuurtanu oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiiqure mromane cedeHus, MPOBEICHHOTO uepe3 ABe 0oOpas3ylomue KOHYCa, yrol MeXIy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrostane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTrOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 mmockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC pano: ZC=Q( ", AC=6 cm, BC=8 cm, CM — menuana.

UYepes Bepmnny C mpoenena npsimas CK, mepreHaukynsipHas K MIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena minockocte ADM Tak, drto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM paBho 43

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena paBHsl 8 cMm, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce mnmuHa oOpa3yromiel paBHa S5, a paguyc OCHOBaHHS paBeH 4. Haiinure
00beM KOHYCA.

9. Haiitn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYeT TJIyOOKOe, TIOJIHO€ 3HAaHWE W IOHHMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MIPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIE BHIBOBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHUS] OCHOBHOW CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYKICHHH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIMOKaMu JeNaeT BHIBObI;

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIe/IOBATEIbHOCTD U3JIaracT MaTepHal;

- JIONyCKaeT OMIMOKM B OMPEACICHHH W HMCTOJKOBAaHHMHM OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT HCIHBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHCHHS, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APryMEHTHI, JCIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ1 pelleHns: BEPHBIH, HO JOIYIEHA 0/1HA OLIMOKA BEIYUCIUTEILHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbINA OTBET WIM OTCYTCTBUE PEIICHUS 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBAHBI BCE KIIFOUEBbIE MOMEHTHI BRIOPAHHOTO CIIOC00a peIIeHus;
BEPHO OTMEUYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIPUBE/IEHA BEPHAsI I10CJIEI0BATEIbHOCTD BCEX 111ar0OB PEIIECHMUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOTyIlIEHA OJ{HA Herpy0as BbIUMCIMTEIbHAS OIMIMOKA, HE BIUSIOLIME Ha
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Marematuka: yuebnuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
Bboromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCIP. U JOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanu3a: ydyeOHOe mocoOHe UIsi CpPEeaHEro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn.— MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue I cpeHero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil mopran «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIUIIJIHHBI

13. Meroanueckue yka3zaHus A1 00y4aroluXcsl MO BRIMOJTHEHHUIO MPAKTUYECKUX padoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

