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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBLHON JUCITATLIAHBI

1.1. MecTo AUCHUIUIMHBI B  CTPYKTYpe OCHOBHOW  o0pa3oBaTejibHOI
nporpammbl: yueOHbI mpenmer OVY]/[.04 «MartemaTuka» sBIS€TCA Y4EOHBIM MPEIMETOM
obs3aTenpHON TIpeaMeTHOM obnactu «Matemarnka u uHpopmarukay GI'OC cpeaHero ooOIero
oOpazoBanus. YueOHsblil npeamer OY /(.04 «MaTtemaTnka» u3ydaercs B 0011€00pa30BaTeIbHOM
nukie yaeonoro miana OIIOIT CIIO na 6a3ze ocHOBHOro oOuiero o0pazoBaHus C MOJYyYEHUEM
cpennero obmero obpazoBanus (IITICC3) mo crenuanbHOCTH CpeHEro MpodeccCHOHATIBLHOTO
oOpazoBanusi TexHojormdeckoro mpoduns 09.02.07 HubopmanMoOHHBIE CHUCTEMBI H
nporpammupoBanue B yue6Hom tane | [IIICC3  mo  cnemuanbHOCTH — CPEIIHEro
npodeccuonanbHOro obpazoBaHus TexHojormdeckoro mnpoduis 09.02.07 MupopmannoHHbIe
CHUCTEMBI W TporpamMMmupoBaHue mecto ydeOHoro mpeamera OVY].04 «Marematuka» — B
coctaBe 001e00pa30BaTENbHBIX Y4YEOHBIX MPEIMETOB, (QOPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHeIX obmacteit ®I'OC cpennero obmero obpaszoBanus, i crenuanbHocTel CIIO ¢
ydeToM npoduist npodheccuoHaIbHOro 00pa3oBaHusl.

1.2. O0masi XapaKkTepHCTHKA Y4eOHOM AUCHUIIUHBI:
Leab 1 iianupyemMsble pe3yJibTaThl 0OCBOCHHMS IMCLHMIIIMHBI:

OcBoenue coaepxkanusi yudeOnoro mpeamera OVY].04 «Marematuka» oOecreunBaeT
JOCTH)KEHHUE CTY/IEHTAaMH CIEAYIOIIMX PE3yIbTaTOB:

* TMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTH TPEACTABICHUA O MAaTEMAaTHKE KaK YHHUBEPCATbHOM SI3bIKE HAYKH,
CpEeICTBE MOJICIHPOBAHHUS SBIICHUI U MTPOLIECCOB, UIEIX U METOaX MAaTeMaTUKH;

— TIOHMMaHHWE 3HAYUMOCTH MAaTEMaTHKH ISl Hay4YHO-TEXHOJIOTHYECKOTO IMporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMAaTHKE KaK K 4acTH OOIIEUYETIOBEUECKON KYJIbTyphl Yepe3
3HAKOMCTBO C UCTOPUEHN PA3BUTHs MATEMATUKH, 3BOJIIOLUEN MAaTEMATUYECKUX UACH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOPAKEHHUS,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTHYHOCTH MBILIUICHUS Ha YpPOBHE, HEOOXOIMMOM sl OyayIien
npo¢eCCHOHANBHOM IeATEIBHOCTH, IS TPOIOJDKEHHSI 00pa30BaHMsI U caMO0Opa30BaHMS;

— OBJIaJICHUEC MAaTEeMAaTUYCCKHUMH 3HAHMSIMH ¥ YMEHUSMHU, HEOOXOAMMBIMH B ITOBCETHEBHOM
KU3HH, JJIS1 OCBOGHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W  JUCIMILINH
npoeCCHOHANBHOTO LUKJIa, s ToiNydyeHus oOpa3oBaHHs B 00JacTix, He TpeOyromux
yrayOJIeHHOM MaTEeMaTHYECKOW MOITOTOBKH;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha

MPOTSHDKEHUU BCEW JKM3HU; CO3HATENIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak



YCJIOBUIO YCIEITHOM MpodecCuoHaIbHOM U 00IIECTBEHHOMN e TEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPYECKOM U OTBETCTBEHHOMU
NEeSATETbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe0BaTeIbCKON, MPOSKTHOW U APYTUX
BHUJIaX JACSTEIbHOCTH;

— OTHOIIEHHE K POo(hecCHOHAIBHON 1eATeIbHOCTH KaK BO3MOXXHOCTH y4acTHUsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

* METaNpPeIMETHBIX:

— yMEHHE CaMOCTOSITEJIbHO OMNpPEAeNsTh IeJU JCSATEIIbHOCTH U COCTABJISTH ILJIaHBI
NEeSTEIIbHOCTH;  CaMOCTOATEIBHO  OCYIIECTBIIATH, KOHTPOJIUPOBATh M  KOPPEKTHPOBATh
JeSATETLHOCTD; UCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI VISl IOCTHUXKEHHUS MTOCTABIECHHBIX LIeNel 1
peanu3aly MmiaHoB JESITebHOCTH;, BRIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIUAX;

— YMEHHE TMpPOJYKTUBHO OOIIAThCS W B3aUMOJEWCTBOBATH B IMIPOIECCE COBMECTHOM
JEeSATETLHOCTH, YUYUTHIBATH MO3UIIUU APYTUX YYACTHUKOB JACSITEIHHOCTH, 3PGHEKTUBHO pa3periaTh
KOH()JIMKTHI;

— BIIAJICHUE HaBbIKAMU [03HABATEIbHOW, Y4eOHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOU
NESATETbHOCTH, HaBBIKAMU  pa3pelieHusi MOpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIIEHHUS MPAKTUYECKUX 3a]ad, MPUMEHECHUIO Pa3IMYHBIX
METOA0B MO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OpPMaIMOHHO-TI03HABATEIHHOM
JIESITENIbHOCTH, BKJIIOYAsi YMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpPMAIUH,
KPUTHUYECKH OLIEHWBATh W HWHTEPIPETUPOBATh WH(POPMALUIO, TMOIYYaeMYI0 W3 Pa3IMYHBIX
HMCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHU CPEJICTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIarath CBOIO
TOYKY 3pEHUs, UCIIOIb30BaTh a/ICKBATHBIC A3bIKOBBIE CPE/ICTBA;

— BIIaJICHUE HaBBIKAMU T[IO3HABATEIBHOM pEQIIEKCHH KaK OCO3HAHMSI COBEPIIAEMbBIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUMW, IPAHUI] CBOETO 3HAHUS U
HE3HAHUs1, HOBBIX I03HABATENbHBIX 337]a4 U CPEJICTB JIJISl UX TOCTHUKEHHUS;

— IeJeYyCTPEMJIEHHOCTh B TIOMCKaX M TPUHATUU PEIICHUM, COOOPa3UTEIBLHOCTh H
WHTYUIINS, PA3BUTOCTh POCTPAHCTBEHHBIX MPEJCTABICHUI; CITOCOOHOCTH BOCTIPUHUMATDH KPACOTY
Y TAPMOHHIO MUPA;

* MPEIMETHBIX:

— c(hOpMHUPOBAaHHOCTh TPENCTABICHUI O MAaTEeMAaTHKE KaK YacTH MHUPOBOH KYyIbTyphl U
MeCTe MaTeMaTUKU B COBPEMEHHOMN IUBUIIU3AINH, CITIOCO0aX OMUCAHUS SIBJICHUN peaabHOTO MUpPA
Ha MaTeMaTHYECKOM SI3BIKE;

— c(hOpMHPOBAHHOCTh MPEACTABICHUNA O MATEMAaTUYECKUX TOHATHUAX KaK Ba)KHEUIINX
MaTeMaTHYECKUX MOJIENSAX, TMO3BOJSIOMINX OMUCHIBATh U M3y4aTh Pa3HbIC MPOIECCHl U SIBJICHUS,

IIOHUMAHHUC BO3MOKHOCTU aKCMOMATHYCCKOI'O ITIOCTPOCHUA MATCMATUYICCKHUX TeOpHﬁ;



— BJIaJICHUE METOJIAMU JI0KA3aTEJIbCTB U aJTOPUTMOB PELIEHMs, YMEHUE UX HPHUMEHSTb,
MIPOBOJIUTH J1I0KA3aTEIbHBIE PACCYXKJIEHUS B XOJ€ peLICHN 3a]aY;

— BIAJEHUE CTAaHJAPTHBIMU NPHUEMAMM pPEIICHHS] PAlUMOHAIBHBIX W HPPaLUOHAIbHBIX,
MIOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKHUX YpPAaBHEHUN M HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCJIE€ JJIsl IOMCKA NYTH PELICHUS U
WUTIOCTPALlUU PELIEHUS] YPAaBHEHUN U HEPABEHCTB;

— c(OpMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHUSX MaTeMaTUYECKOTO aHaIn3a
U UX CBOICTBax, BJaJICHHE YMEHHEM XapaKTepu3oBaTh 9 moBeaeHHe (DyHKIUN, UCTOIB30BaHUE
MOJIYYEHHBIX 3HAHUM JIJIS1 ONMCAaHUs U aHAJIN3a peajbHbIX 3aBUCHUMOCTEN;

— BJAJCHUE OCHOBHBIMU MOHSTHUSIMHU O IUIOCKUX U INPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, UX OCHOBHBIX CBOMCTBaX; c(OPMUPOBAHHOCTh YMEHHs PACIIO3HABATH T€OMETPUUECKHE
¢burypsl Ha uepTekax, MOJENSIX WU B peaJbHOM MHpE; NPUMEHEHUE H3YYCHHBIX CBOMCTB
reoMeTpuueckux puryp u Gopmyn s pereHusi TeOMETPUUYECKUX 3a7a9 U 3a/1a4 C MPAKTHIECKUM
COJIEpKaHUEM;

— cQOpMUPOBAHHOCTh TMPEACTABIECHUNW O TMpoleccax U  SBJICHUAX, HUMEIOLIUX
BEPOSITHOCTHBIN XapakTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUpPE, OCHOBHBIX
MOHATUAX BJIEMEHTApHON TEOPUHM BEPOSITHOCTEH; YMEHUN HAaXOAUTh U OLEHUBATH BEPOSITHOCTH
HACTYIUIEHUSI COOBITHM B MPOCTEUIINX MPAKTUYECKUX CUTYaIUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4allHbIX BEJIMYUH;

— BJIaJICHWE HABBIKAMU HMCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IPU PEIICHUN

3aaad.

2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA30OBATEJIBHOMN JUCITATLIAHBI

2.1. O0beMm o01meoOpa3oBaTeIbHOM AMCHUILVINHBI U BU/IbI Y4eOHOI padoThl

Bu yueOHoii padoThl O0bem B yacax

O0beM 4acoB BO B3aMMO/IEIICTBHM C MpenojaBaTeieM 196

B TOM YMCJIC:

-I10 B Ja y‘-IeGHLIX 3aHATHIH:

Jlexumm, ypoku 94

[1p. 3ansTHS 100

JlaGopaTopHbie pabOThI -

KoHncynpTanmm 2

-IIpomesxyT. aTrectanus (B popme dK3aMeHa) 4




CamMocTosiTe1bHAs1 paboTa 34

Unousuo. npoexm (6xooum & c.p.) -

2.2. TemaTu4yeckuii IJIAaH U coepKaHUe 001Ie00pa30BATEILHOI yUeOHOI
AUCHUTTHHBI

2.2. TemaTu4yeckuii NJaH U cojiep:kanue yueonoro npeqvera OYIL04Y

«MaremMaTuka»
HaumeHoBaHMe Copaepxanne yueOHOro MaTepuaia, jadoparopusie padorelu |(O6beM| YpoBeHb
pa3aejioB U TeM NMPAKTHYECKUE3AHATHS, CAMOCTOSITeIbHAs padoTa YacoB | OCBOEHHS
o0yyaromuxcst
1 2 3
BBenenue 1
MaTemaTrKa B HayKe, TEXHHUKE, JKOHOMUKE, HHPOPMAITHOHHBIX 4
BBenenue TEXHOJIOTUSIX UIPAKTUYECKOU NeaTenbHOCTH. Llenu u 3agaun

M3y4YeHUs] MaTeMaTHKH pH ocBoeHun npodeccuii CI10 u
cnenuanbHocTel CIIO.

Paznen 1. Aaredpa

Conep:xanue yueOHOTo MaTepuaja 1,2,3
Tema 1.1. PazButne

TOHSITHS OMUCIE  |[[enp1e M panMOHATBHBIC YKMCIA. JICHCTBUTENbHBIE YHCIIA. 4

Hpu6ﬂu3¥C€HHbl€ evruucaenust. Komnnexcuvle uucna.

IpakTnyeckue 3aHATHS 4
ApudmMeTrueckre NeWCTBHUSI HAJ YUCIaMM, HAXOXKICHHUE
NPUOIMKEHHBIX 3HAYEHUIBEITMYUH u

[IOTPEIIHOCTEN BRIYUCIEHHH (abCcomoTHOIT U
OTHOCHTEIILHOI).

Tema 1.2. KopHn, Conep:xanue yue0HOro MaTepuajia 1,2,3

CTenmeHun Kopuu n crenenu. KopHu HaTypallbHON CTETIEHM U3 YMCIA U UX 8
cBoiicTBa. CTETIEHNC paIlMOHATILHBIMU MTOKA3aTEIIIMU, UX CBOMCTBA.
CrerneHu ¢ AeWCTBUTENbHBIMU MOKa3aTenaMu. Ceolicmea cmenenu
C delicmeumenbHuIM NoKA3amesnem.

Jlorapugm. Jlorapupm uymcna. OcHOBHOe JorapupmMuyecKoe
ToKaecTBO. JlecsTHuHble W HaTypanbHble sorapudmel. [IpaBuna
IneiicTBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHHIO.

Jorapu(pmbi

IIpeodpa3oBanue anredpandecKux BbIPaKeHHH.
[IpeoOpasoBanre palUOHAIBHBIX, HPPALHOHAIBHBIX CTEHNEHHBIX,

MOKa3aTeNbHBIX U JIOTAPU(PMUUECKIXBBIPAIKEHUH.

IIpakTHyeckue 3aHATHSA 8




Brruucinenue un CpaBHCHHUC KOpHeﬁ. Brimonnenue pacucToB C

paJluKaiamu. Pemenue HppaloOHaIbHbBIX YpaBHEHUH.
Haxoxnenue  3HaueHWl  cremeHe € palMOHAJIbHBIMHU
nokazarensimu.  CpaBHeHne — crenenedd.  [IpeoOpazoBanus
BEIP@XEHHH, COAEP)KAIINX CTEMeHH. PemreHue moka3aTelbHBIX
YpaBHEHUH.

Pemenue npuknaaneix 3aga4. Haxoxaenne 3HaueHuii torapudma
[0 MPOM3BOJILHOMY OCHOBaHHIO. Ilepexos oT 0AHOro OCHOBaHUS
K apyromy. Bpluncienne w© o cpaBHeHHME — Jorapu(MoB.
JlorapudMupoBanre 1 NOTEHIUPOBAHUE BBIPAKEHUH.

HpI/I6J'II/DKCHHBIC BBIYUCJICHUA W PCHICHUA IPUKIIAAHBIX 3ajad.

Pemenwne norapupmMudecknx ypaBHEHUH.

Paznen 2. OCHOBBI TPMTOHOMETPHUU
Coneprxanue yueOHOro MaTepuasa 1,2,3
Tema 2.1.
Panvannas mepa yrna. BpamartensHoe asuxeHue. CuHyc,
OcHoBHBIE
HORATHS KOCHHYC, TaHT€HC W KOTAaHTCHC YHCIA.
IpakTHYecKue 3aHATHS
Paguanublil MeTOa N3MEpEHHs YITIOB BPALICHUS U CBSI3b C
rpagyCHOU MEpO.
Tema 2.2. Conepskanne y4e0HOr0 MaTepuaJia 1,2,3
OcHoBHBIC
Dopmynbl  npuBefeHus. Dopmyinsl cioxeHus. Dopmylisl
TPUTOHOMETpHYEeC
KHe TosiecTBa  YABOCHHS. DOpMYIbl NOIOSUHHOZO yend.
IpakTHYecKue 3aHATHS
(OCHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA, (HOPMYIIBI CIOKEHUS,
YABOCHHSI.
Copaepxanne yae0HOro MaTepuaa 1,2,3
- Tgma 2.3. [IpeobpazoBanue CYMMBI TPUTOHOMETPHUYECKUX (PYHKIIHIA B
PEeOOPA3OBANMS 1, 13peienne 1 POM3BEICHNS B CyMMY. Buipadicenue
MPOCTEHIINX MpU2OHOMEMPUYECKUX DYHKYUL uepe3 MAH2EeHC NOOBUHHO2O0
TPUTOHOMETPHYEC |/ 0y,
KHMX -
BbIPAsKEHHI PaKkTHYeCKHe 3aHATUS
[IpeoOpa3oBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIMH B
[POU3BEACHHUE,TPpeoOpa3oBaHIE IPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKUUI B CyMMY.
Conep:xanue y4eOHOro MaTepuasia 1,2,3
Tema 2.4. [Ipocreiiiive TPUrOHOMETPUUECKUE YPABHEHHUS.
Tpuronomerpuu | /lpocmetiviuempuconomempuieckue HepageHcmesa.
eCKue OOpatHble TPUTOHOMETPUYECKUE QYHKIIUH. APKCHHYC,
YPABHCHUSA M ApPKKOCUHYC, apKTaHTe€HC
HEpPaBeHCTBA
IIpakTHYeckne 3aHATHSA
[Ipocreiimme TPUrOHOMETPUYECKHE YPABHEHHUS 1 HEPABEHCTBA.
OO6paTHble TPUTOHOMETpHUYECKHE (PYHKIINU: apKCUHYC,
APKKOCHHYC, apKTaHI'€HC.
Paznen 3. MYyHKINH, HX CBOWCTBA W rpaduku
Copepxanne yueOHOro MaTeprasa 1,2,3




Tema 3.1.
DyHKIUM, UX
CBOIICTBa H
rpauku

@Oyakmun. O0nacTh ONpeAcicHUs] U MHOXECTBO 3HAYCHUM;
rpaduk (PYHKIUH, MOCTPOCHUE TPadUKOB (QYHKIMHA, 3aTaHHBIX
pa3IMYHBIMU crIOcO0aMu.

CpoiictBa (yHKUMH. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTD,
OTPaHUYCHHOCTD, MEPUOTUYHOCTD. [IPOMEKYTKH BO3pacTaHus U
yObIBaHWS, HAWOONbIIEE W HAaWMEHbIIEe 3HAYCHUS, TOYKH
JKCTpEMyMa. I'padmyeckas uHTepnperanus.  [Ipumepsr
(hYHKITMOHAIBHBIX 3aBUCHMOCTEH B pEAIbHBIX IMpoleccax Hu
SBIICHUAX. ApuPMeTHYeCKHue ONepanud Haja  (QYHKIUSIMH.
Crnoxnas ¢yHkuus (komnosuuus). [lousmue o HenpepvigHOCHU
dyHryuu.

Oopatnbie dyuxkouu. Obnacms onpedeieHuss U 061ACMb

sHauenutl oopamuou pyukyuu. I pagux odpammuoii pynxyuu.

IIpakTHyeckue 3aHATHS

[Mpumepsr 3aBUCHMOCTE MEXIy MEPEMEHHBIMA B pPealbHBIX
mporeccax M3 CMEXHBIX aucuuiuinH. OnpezpeneHue (QyHKIMH.
Iloctpoenne wu urenue rpaduxoB ¢yHkuui. HccnenoBanue
¢ynkumu. CBoOHCTBa JIMHEHHOHM, KBagpaTHYHOH, KYyCOYHO-
JUHEHHOW M OpoOHo-nuHelHoW ¢yHkuni. HenpepoiBHblE H
nepuognueckue (Qpynkouu. CpoiictBa u  rpadUKu  CHHYcCa,
KOCHHYCa, TaHI'€HCa M KOTaHIeHca.

OO6patHsbie [ingsiNi u 170:¢ rpaduKy. Ob6patHblie
TPUTOHOMETPUYECKUE (DYHKIINH.

Tema 3.2.
CreneHHble,
NMoKa3aTeJbHbIE,
Jorapupmuueckue
H TPUTOHOMETPHY
ecKkne PyHKIMH.
Oo0paTHbIe
TPHTOHOMETPHY
ecKkne PyHKIuu

Coneprxanue yueOHOT0 MaTepuaja

Onpenenenus (yHKIUA, HUX CBOWCTBA W rpadukw.
[IpeoOpaszoBanus rpadukos. IlapannensHblii nepeHoc,
CUMMETpPHUSI OTHOCHUTENBHO OCEH KOOPAUHAT U CUMMETPUS
OTHOCHTENILHO Haudala KOOPJMHAT, CHMMETPHS OTHOCHUTEIHHO
OpsMoi Y = X,

pacTsHKEHHUE U CKaTHe BJIOJIb OCEH KOOPAMHAT.

IIpakTHYeckne 3aHATHSA

[IpeoOpa3zoBanus rpaduka ¢hyHKUIMM. T'apmonnueckue
KoJeOaHusl. IIpuknanHeie 3a7a4u. IToka3aTenbHele,
JorapupMUYecKue,  TPUTOHOMETPHUYECKHE  YpPaBHEHHS U

Hepaeerncmed.

CamocTtosiTeqbHasi padoTa o0yyaroummxcs
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Pasznen 4.

Hauana matemaTu4yeckoro ananausa. Uarerpasn u ero
MpUMeHeHue

Copaepxxanue yueOHOro MaTepuasa

1,23




Tema 4.1.
Hauana
MaTeMaTHYEeCKOro
aHaJIM3a

IocaenoBareannocTu. CriocoObI 3aJaHUA U CBOMCTBA YHUCIIOBBIX

[IOCJIEI0BATENBHOCTEN. Houamue o npeoeie
nocnedosamenvrnocmu. Cywecmeoganue npeoena MOHOMOHHOU
02PAHUYEHHOU nocneo008amenbHOCmu. CymMupoBaHue

MocJe/IoBaTeNIbHOCTEeH. beckoHeuHo yObIBaroIas reoMeTpruIecKas
IIPOTPECCHS U €€ CyMMa.

[poussoanas. I[lonarne o mnpous3BogHONW (PyHKIMH, e€
reoMeTpHUYECKHd U PU3MYECKHI CMBICI. Y paBHEHHE KacaTeIbHOM
kK Tpaduky ¢yHknuu. [IpoW3BOAHBIE CYMMBI, Pa3HOCTH,
MPOU3BEICHHUS, YacTHBIE. [IpousBoaHbIe OCHOBHBIX
aneMeHTapHblXx  (yHKkuui. IlpumeHeHwe NPOWM3BOTHOH K
WCCIIE/IOBAHNI0  (QYHKIMA W TOCTPOCHHIO  TpaduKOB.
IIpoussoouvie obpamuoll QYHKYuU U KOMROUYUU QYHKYUU.
[Ipumepsl WCTONB30BaHMS TMPOU3BOAHOW JJIsI  HAXOXKACHUS
HaWIy4IIeTo PelIeHUs B

MPUKIAIHBIX 3a7a4ax. Bropas mpou3BOIHAs, €€ TeOMETPHUYUECKHUI
u ¢usuyeckuii cmbicin. HaxokIeHue CKOpOCTH sl mpoliecca,

3aJlaHHOTO (hOPMYJIOH U TpaduKOM.

IIpakTHyeckne 3aHATUA

UwncnoBast  TOCIEIOBATENBHOCTh,  CIIOCOOBI €€  3aJaHws,
BBIYKCIICHUS YJIEHOB I10CJIEI0BATEIBHOCTH. IIpenen
nocjenoBaTelbHOCTH. beckoHeuHO yOBIBaloIIas reoMeTpryecKas

nporpeccusi. [Ipou3BoaHas: MEXaHUYECKUNA M T€OMETPUUICCKUH

CMBICT  TIPOHU3BOJIHOM. YpaBHeHue KacaTelbHON
Uccnenopanne (yHKIMH C TTOMOIIBIO MPOU3BOIHOM.
Haxoxaenne HauOOJBIIEr0,HAMMEHBIIETO 3HAUCHUS U

JKCTPEMAaIbHBIX 3HAUEHUH (PYHKIIUH.

Tema 4.2.
HuTerpay u ero
NpHUMEHeHne

Conep:xanue yueOHOro MaTepuajia

IlepBooGpa3nasn H MHTerpal. IIpumenenne
OTIpeIeIEHHOTO WHTerpajia
IS
HaXO0XJICHUS IUIOILAJU KPUBOJMHEHHOM
Tpaneuuu. dopmyna
Herorona—Jleitonnna. [Tpumepsr

MPUMEHEHHUS] MHTErpajia B U3UKE U TEOMETPHUH.

IIpakTH4yeckne 3aHATUA
Hurerpan U nepBooOpa3sHasi. Teopema
Hetorona—/JleliOHua. IIpumenenue

HUHTCIrpaJia K BBIYHUCIICHUIO (I)I/ISI/I‘-IGCKI/IX BCIIMYHUH 1 HHOH.[aZ[Gﬁ.

Pa3nen 5.

'YpaBHeHHS 1 HEPABEHCTBA

Copaepxxanue yueOHOro MaTepuasa

1,23




Tema 5.1.
YpaBHenus u
HepaBeHCTBA

YpaBHeHMsT ¥  cHCTeMbl ypaBHeHWid. PaiioHanbHbIe,
UppalyoOHalbHble, IIOKAa3aTelIbHblE M  TPUTOHOMETPUYECKUE
YpaBHEHUS U CUCTEMbI. PABHOCUIIBHOCTh YpaBHEHUH, HEPABEHCTB,
cucteM. OCHOBHBIE TpUEMBl WX pelleHus (pa3lokeHHe Ha
MHOXHTENIH, BBEJCHHE HOBBIX HEHM3BECTHBIX, IIOJCTAaHOBKA,
rpadUuecKuil METO).

HepaBeHCTBa. PaI_II/IOHaJ'ILHBIe, HUppalMOHAJILHBIC, MMOKA3aTCIbHBIC
U mpucoHomempuyeckKue HCEPABCHCTBA. OcHOBHBIE OpucMbl HUX|

pelIeHus.
Hcnosb3oBanue cBOicTB M rpauKoOB (PyHKUMI PU pelieHun
YPaBHeHHiIT W HepaBeHCTB. Meroa wHTEpBaoB. M300pakeHue
Ha KOOPJIMHATHOM IJIOCKOCTU MHOXKECTBA PEIICHUN ypaBHEHUH U
HEPaBEHCTB C ABYMS MIEPEMECHHBIMU U UX CUCTEM.

Hpuxnagubie 3agaun lIpumMeHeHNe MaTEeMAaTHYECKHX METOIOB
JUTS PEUICHUS] CO/IepKaTeIbHBIX 3a7ad W3 pa3inYHbIX oOJacTeil
HayKd W TIPAKTHKH.

WnTepriperanus pe3ynpraTta, yueT peabHbIX OrpaHUYEHUH.

IIpakTHyeckune 3aHATUA
Kophu ypaBHenuii. PaBHocuisHOCTS ypaBHeHuit. [IpeoOpa3zoBanue
YpaBHEHHM.

Pa3sneu 6.

Kom0nHaTOpuKa, CTATHCTHKA U TEOPHUS
BEpPOSITHOCTE

Tema 6.1.
JIeMeHTBI
KOMOMHATOPUKH

Coneprxanue yueOHOT0 MaTepuasa

1,2,3

OCHOBHBIE TIOHITHS KOMOWHATOPHKH. 3a7add Ha IOJACYET YHCa
pa3MelIeHNi, TePeCTaHOBOK, COYeTaHWH. PeileHue 3amay Ha
nepebop BapuantoB. Popmysna Ounoma Heiorona. CroiicTBa
OMHOMUHANBHBIX KO3 (dunurenToB. TpeyroabHUK

ITackains.

IIpakTHYecKkue 3aHATHSA
Uctopuss pa3Butusi KOMOMHATOPHKH, TEOPUU BEPOSTHOCTEH H
CTAaTUCTMKM M HUX POJIb B Pa3jIMUHBIX cepax dYeIOBEUeCKOH

JKu3HenesTenbHOoCcTH.  [IpaBuiia  koMmOuHatopuku. Pemenue

KOMOMHATOPHBIX 3aad4. Pasmemnienus, COUeTaHHUsA u

nepectaHoBkd. buHoM Heroroma wu  TpeyronsHuk [lackais.

ITpuknagHsie 3a1a4n.

Tema 6.2.
JJIeMeHThITeOpUH
BepPOSITHOCTEI

Coneprxanue yueOHOT0 MaTepuaja

CoObITHE, BEPOSTHOCTH COOBITHSA, CIOXEHHE W YMHOXXCHHE
BeposiTHOCTeH.  [lowamue o0  Hezagucumocmu  COObIMULL.
Jluckpemnas cayyatinas GeauyuHa, 3aKOH ee pPACNpeOencHus..
Yucnogvle Xapakxmepucmuxu OUCKPEemHOU CIYHauHOU 6eTUYUHDL.

Tlousimue o 3axone borvuux uucer.

IIpakTHYecKkue 3aHATHA
Kitaccuueckoe orpeneneHue BEPOSATHOCTH, CBOWCTBA
BEPOSITHOCTEN, TEOpEMA OCYMME BEPOSITHOCTEN. Bolunciienne

BepoaTrHocTell. [Ipuknaanbie 3a1aqn.

Coaepxxanue yueOHOTo MaTepuasa

1,23




Tema 6.3.
J1eMEeHTBI
MaTeMaTH4ecKoi
CTATHCTHKH

[IpencraBnenue JTaHHBIX (Tabmnuibl,

JarpaMmmel, Tpadukn), cenepanvras
COBOKYNHOCMDb, 8bIOOPKA, CPeOHee apupmemuieckoe, MeOuand.
Honsmue o 3a0auax
Mamemamuueckon cmamucmuxy. Pewenue npaxmuueckux

3a0ay ¢ NpUMEHEHUeM




BEPOAMHOCNHbIX Memooos.

IIpakTHYecKue 3aHATHA 4
[IpencraBnenne uncinoOBHIX NaHHBIX. [Ipuknagabie

3aJIauH.
Paznen 7 I"'eomeTpust
Conep:xanue y4e0HOro MaTepuajia 1,2,3
Bzammuaoe  pacnonoxeHnme ~— ABYX ~— MHpSAMBIX B 6

npoctpaHcTBe. IlapamienbHOCTh OPSIMOA U MJIOCKOCTH.
[NapannensHOCT, mIOCKOCTEH. [lepneHIUKyNIpHOCTH
npssMoM M TIockocTu. [lepneHauKkynsap M HaKJIOHHAs.
Yron Mexay NpsMOU U IJIOCKOCTBIO. J[ByrpaHHBIN yroil.

Tema 7.1. VYron Mexay miockocTaMHU. [lepneHauKynsapHOCTh IBYX
IIpsimble 1 MIJIOCKOCTEM. I'eomeTpuueckue npeoOpazoBaHus
MJIOCKOCTH B MIPOCTPAHCTBA: MNapaJICIbHBIM IEPEeHOC, CUMMETpPUs

NMPOCTPAHCTBE OTHOCHTEIIEHO IUIOCKOCTH. [apannensHoe
MIPOEKTHPOBAHUE.

Inowaov opmoeonanvroii  npoexyuu. W3o0paxeHne
MPOCTPAHCTBEHHBIX QUTYP.

IIpakTHyeckue 3aHATHS 8
[Ipu3Haku B3aUMHOIO PACHOJIOKEHHUS TPSAMBIX. YTOI
Mexay NpsAMbIMH. B3anumHOe pacnoniokeHue npsMbIX U
miockocTed.  lleprmennukynsap ¥ = HakIOHHas K
IUDIOCKOCTH. YTOJI MEXIY MNpsSMOM MW INIOCKOCTEIO.
TeopemMbl 0 B3aUMHOM pAaclOJOXKEHUU TPSAMOH U
IIIOCKOCTH. TeopeMa o0 Tpex MNEpHEHIUKYIApax.
[Ipusnakn u CBOICTBA napajienbHbIX U
MEPIEeHANKYJISIPHBIX IIOCKOCTEW. PaccTosiHhe OT TOYKH
JI0 TIOCKOCTH, OT MPSIMOM /0 TUIOCKOCTH, PAcCTOSTHHE
MEXAY IUIOCKOCTSMM, MEXIY CKPEIUBAOIIMMUCS
NOpSMBIMH, MEXJAy TMPOWU3BOJIBHBIMH  (QUTypaMud B
npoctpancTie. [lapannensHoe TPOEKTHPOBAaHHE U €ro
cBoiicTBa. Teopema o niowaou

Opn'ZOZOHCUleOIZ npoexkyuu MHO20y20/IbHUKA. Bzanmuoe

pacroioKeHHEe POCTPAHCTBEHHBIX QUTYP.

Coneprxanue yueOHOT0 MaTepuaja

Tema 7.2.
MHOrorpaHHAKH Bepmmnsi, peodpa, rpaHu MHOTOTPaHHUKA. 2

IIpusma. [Ipssmasg u waxnonnas npusma. IlpaBunbHas
npusMa. llapannenenumnen.

Ky0. [Tupamuna. [IpaBunbHas nupamua. YcedeHHas
nupamuna. Terpasap. Cummerpuns KyOe, B
napajuieNienuIese, B mpusme u nupamuse. CeueHus Kyoa,
MpU3MBI U THpamMuabl. [IpeacraBienre o mpaBUITBHBIX
MHOTOTPaHHUKAX (TeTpas’ipe, Kyoe,

OKTadApe, AOACKadIPe U UKOCASAPE).

I[pakTnyeckune 3aHATHS 6
Paznuunbie BUABI ~ MHOTOTPaHHHKOB. Ux

MHOTI'OI'PaHHUKOB. Hnomam: IMOBCPXHOCTHU.
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- [loaroToBka AoKJIaga Ha TEMY
«IIpaBuiibHBIE U
MOJIyTIPaBUIIbHBIE
MHOT'OI'PaHHUKN;

- [loxroroBka moKiIaga Ha TEMY
«Konnueckue ceueHus U UX MPUMEHEHUE B

TCXHHUKEC).

Conep:xanue y4eOHOro MaTepuajia

Tema 7.3. Teaan
MOBEPXHOCTH
BpallleHus

Hunuaap u koHyc. YceueHHblil koHyc. OcHOBaHUE, 4
BBICOTA, OOKOBasi IOBEPXHOCTb,

oOpasyromasi, pa3BepTka. OceBble CEUCHUS M CEUEHHS,
napamiensHsle ocHoBanuto.llap u cdepa, ux ceuenus.

KacarenpHasi III0CKOCTB K cdepe.

IIpakTHYecKkue 3aHATHSA 2
Bunsl cummerpuii B mpoctpanctBe. CuMMETpUs T
BpallleHUsI 1 MHOTOTPAHHUKOB.

Coneprxanue yueOHOT0 MaTepuasa

Ob6veM u ero wusmepenue. MHrerpampHas Qopmyna 4
Tema 7.4. oobema. @Dopmynbl o0beMa Kyba, MPSIMOYTOJILHOTO
H3Mepenus B napanieNnenuneaa, npu3Mbl, UIUHIpa. DopMyIsl
reoMeTpuu o0bemMa mUpaMuAbl U KoHyca. DopMynbl TUIOIAAN
MOBEPXHOCTEH MWIMHApPa U KoHyca. Dopmynbl o0beMa
mapa u miomanu chepbl. [lomodue Ten. OTHOIICHUS
momaaen
MOBEPXHOCTEH 1 00EMOB TT0I00HBIX TEI.

IIpakTHYecKue 3aHATHS 4
Brruncienue miomaaei 1 00beMOB.

Conep:xanue y4eOHOro MaTepuasia

[IpsamoyronbHas (1ekapToBa) cucTemMa 6
KOOpAMHAT B pocTpaHcTBe. Popmyia

paccTOSIHUS MEXIy ABYMS TOUKaMH. Y paBHEHUS
Tema 7.5. cdepsl, nrockocmu u npamoii. Bekropsl. Momynb

KoopauHatsl n BeKkTOpa. PaBeHCTBO BekTOpOB. CriojkeHHe

BEKTOPBI BEKTOPOB.
YMHOKEHHE BEKTOpa Ha ynciio. PazioxeHune

BEKTOpa I10 HAIPaBJICHUSIM. Y TOJIMEXKILY ABYMS
BekTopamu. [Ipoekius BekTopa Ha OCb.

Koopnunatsr BekTopa.

CkassipHOE Mpon3BeieHue BEKTOpOB. Mcnoinbp30BaHme

KOOpAWHAT U BEKTOPOB IIPpU

PEICHUN MAaTEMATHYCCKUX U MPUKIIAAHBIX 3a/1a4.




=

IIpakTHYecKue 3aHATHSA 2
Bexropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucteMa
KOOPAMHAT B MIPOCTPAHCTBE. Y paBHEHUE OKPY>KHOCTH,
cdepsl, II0CKOCTH. PaccTosHue MKy TOUKaMH.
JlelicTBUS ¢ BEKTOpaMu, 3aITaHHBIMU KOOPAMHATaAMU.
CkansipHoe npou3sBeieHHE BEKTOpoB. BekTopHoe
ypaBHEHHE NMPsMOH U TiockocTu. Mcnonb3oBanue
BEKTOPOB IIPH JOKA3aTEIHCTBE TEOPEM CTEPEOMETPHHL.

KouncyabTanumn

JIi1st XapaKTepUCTHKH YPOBHS OCBOSHUS Y4€OHOT0 MaTepHaa HCIOIb3yIOTCs CIeIyoIre 0003HaUCHHUS:
- 03HaKOMUTEJIbHBIN (y3HAaBaHUE U3yUYEHHBIX OOBEKTOB, CBOICTB);

- PENPOAYKTUBHBIN (BBIIIOJHEHUE AEATEIILHOCTH 110 00pa3ily, MHCTPYKLUHU, METOJUUECKUM
PEKOMEHAALUAM WU 110/1 PYKOBOJCTBOM IPENoAaBaTes);

- IPOYKTUBHBIN (TJIAHUPOBAHNE U CAMOCTOSATEIbHOE BBIIIOJHEHUE JI€ATEIbHOCTH, PEIICHNE
MPOOJIEMHBIX, CHTYallMOHHBIX 33/1aHUH ).

2.3 XapakTepuCTHKA OCHOBHBIX BH0B Y4eOHOI 1eAITeJIbHOCTH 00y4al0 M XCS

Copep:xanue XapaKkTepuCTHKA OCHOBHBIX BH/0B 1eATe1bHOCTH CTYJAEHTOB
o0y4eHuUs (Ha ypoBHe y4eOHBIX AeliCTBHI)
O3HakoMJIEHME C POJBI0 MaTeMaTMKd B HayKe, TEXHHUKE, SKOHOMHKE,
BBenenue MH(POPMALIMOHHBIX TEXHOJIOTHSX U MPAKTHUECKON JesaTenbHOCTH. O3HaKOMIICHHE

C OCIIMU W 3ajad4aMi U3Y4YCHHA MATCMATHKU IIPU
ocoenuu npodeccuii CI1O u cnenuansuocreii CI10.

1. AVITEBPA

Pa3BuTHe NOHATHSO
YyHucCJIe

Boinonnenue apudmMernyeckux OEHCTBUIM HaJ 4YMCIaMM, cOueTas YCTHBIE W
NUCbMEHHBbIE MpueMbl. HaxoxaeHue NpUOIMKEHHbIX 3HAYEHUH BEIMYMH U
NOTPEIIHOCTE BBIYMCIECHUN (aOCONIOTHOM U OTHOCHUTEIBHOW); CpaBHEHHE
YUCIOBBIX BbIpakeHud. HaxoxaeHuwe ommbGOk B mpeoOpa3oBaHUsX U
BBIUMCJIEHUSX (OTHOCHUTCS KO BCEM

MYHKTaM [IPOrPaMMBbI).




Kophu, crenenn,
Jorapugpmsl

O3HakoMJIEHME C TIOHATHEM KOpHS N-H CTENEeHW, CBOMCTBAMHU pPaJUKalIOB M
MpaBWIAMU CpaBHEHUs KOpHenh. DopMynupoBaHHE ONpPENEIICHUS KOpPHS U
CBOMCTB KOpHEH. BpluncieHune u CpaBHEHUE KOPHEU, BBIIIOJIHEHHE MPUKHIKH
3HaueHusi KopHs. [IpeoOpa3oBaHHWe 4YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHIA,
coJlepKalliX pajuKaibl. BelmomHeHHEe pacueToB IO ¢opMmyiiaMm, COJEpKalUM
paJuKallbl, OCYIIECTBISIE HEOOXOIWMBIE TIOACTAHOBKH U IMPEOOpPa30OBAHMS.
OnpeneneHne paBHOCWIBHOCTH  BBIPAXXKEHMH C  paaukainamu. Pemienue
UPPALMOHATBHBIX  ypaBHEHUW. (O3HAKOMJIEHHE C TOHSTHEM CTENEHU C
JICHCTBUTENIbHBIM ITOKa3aresieM. HaxokJieHne 3HauyeHHil CTEeNeHH, HCIOIb3ys
pr HEOOXOJUMOCTH HHCTPYMEHTAJIBHBIC CPEICTBA. 3alUChIBAHUE KOPHS N-i
CTEMeHH B BHJAE CTENEHM C JPOOHBIM I[OKa3aTreJeM ¢  HaoOOpOT.
DopmyJIMpOBAHUE CBOMCTB CTEIEHEW. BbIuncieHne CTENeHel ¢ pauuOHAIbHBIM
MIOKa3aTeJIeM, BBIIIOJHEHNE NPUKUIKNA 3HAYEHUSI CTEIICHU, CPABHEHUE CTEIEHEH.
[IpeoOpa3zoBanue YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH, COJEpKaIIUX CTEIECHH,
NpUMEHsA CBOMCTBa. PenieHue mokasaTenbHbBIX ypaBHEHHU. (O3HaKOMIJIEHHE C
MPUMEHEHUEM KOPHEM W CTENEHEW MpH BBIYUCICHUHM CPEIHUX, JCIICHUU
OTpPE3Ka B «30JI0TOM CEYEHUUN».

Pemenue IMPUKIAAHBIX 3aa4 Ha CJIOKHBIC IIPOLICHTHI.

IIpeoOpazoBanue
ajnredOpanmyecKux
BbIPAaKEHH I

Brimonnenue npeodpazoBaHuii BEIpaXKEHUH, TpUMEHEHHE (POPMYJT,CBSI3aHHBIX CO
CBOMCTBaMHM cTereHel u sorapudmon. Ornpenenenue

o0yacTu TOMYCTUMBIX 3HaYeHHUH JorapuMuyeckoro BblpakeHus.Pemienne
Jorapu(pMUUECKUX ypaBHEHHI.

YTJIOB ITOBOPOTA U OCTPBIX YIVIOB MPSIMOYIOJBHOIO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

OcHoBHBIE
TPUTOHOMETPHYECK
e TOXKIeCTBA

[Tpumenenue OCHOBHBIX TPUTOHOMETPUYUECKHUX TOXJIECTB
BBIYUCIICHUSI 3HAaYEHUI TPUTOHOMETPUYECKUX (PYHKIMN 10 OJHOU U3
HUX.

JUIA

N3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (POPMYIIBI CIOXKEHUS, YIBOCHHUS,

IIpeoOpasoBanus npeoOpa3oBaHus CYMMbl TPUTOHOMETPUYECKHX (PYHKIMI B MPOU3BEACHUE U
npocTeimmux IPOU3BENECHUS B CYMMY M IIPUMEHEHHE TIpU BBIUUCICHUM 3HAYCHUS
TPUTOHOMETPUYECKHX |TPUTOHOMETPHUUYECKOrO BBIPAKEHHS M ynpoleHus ero. O3HAKOMIIEHHE €O

BbIPaKeHU i CBOMCTBAMM CHUMMETPUHU TOYEK
HAa €IUHUYHOM OKPYXHOCTM U TpPUMEHEHHEe UuX /I8 BbIBOAAa (GopMyl

PUBEICHUS.

Pemenne mno QopmynaM © TPUTOHOMETPUYECKOMY KPYry MPOCTEHIINX
IIpocreiimme TPUTOHOMETPUUYECKUX ypaBHEHUH. I[IpumMeHeHHe OOLIMX METOJIOB peIIeHUs

TPUTOHOMeETpHYeCKHue
YPaBHEHMS U

HEepaBeHCTBa

ypaBHEHUU (MIpUBEACHHUE K JMHEHMHOMY, KBaJpaTHOMY, METOJ pa3JIOKEHUs Ha
MHOJKUTENIH, 3aMEHbl IEPEMEHHOW) TMpPU PELIEHUH TPUTOHOMETPHUUECKUX
YpaBHEHUM.

YMeHne oTMeuarhb Ha Kpyre pcCuicHusA HpOCTCﬁMHX TPUTOHOMCTPUICCKUX
HCPAaBCHCTB.




Apkcunyc,
APKKOCHHYC,
APKTaHI'eHC YUCIa

O3HakoMJIEeHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIHUIL.
W3ydyeHne omnpenencHuil apKkcuHyca, AapKKOCHHYCa, AapKTaHIeHca 4HucIia,
dbopMyIupOBaHHUE UX, H300paKEHNUE HA

€IMHUYHOU OKPYKHOCTH, IPUMEHEHUE IIPU PEILICHUY YPABHEHUM.

. ®YHKIINH, UX CBOMCTBA U TPA®UKH

®yukuuu. IlonsaTueo

O3HakOMJIEHHE C IIOHATUEM I[EPEMEHHOW, NpPUMEpPaMM 3aBUCHUMOCTEH MEXIy
nepeMeHHbIMU.  O3HakOMJIeHME C  TIOHATHEM TIpaduka, ONpeiereHue
NPUHAIISKHOCTH TOYKH Tpaduky ¢ynkuuu. OmnpeneneHue 1o ¢opmyie

HeNpepbIBHOCTH npocTeiiell 3aBUCUMOCTH, Buja ee rpaduka. Belpaxkenue no ¢opmysne ogHon
GyHkumuun nepeMeHHoil uepes3npyrue. O3HaKOMIIEHHE C OIpeieieHueM (yHKIINH,
dopmynupoBanue ero. Haxoxaenue obsactu onpeaeneHust 1 00JacTi 3HaYeHUH
GyHKIIHH.
CpoiicTBa O3HakomiieHHE ¢ TNpuMepaMu (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B pealbHbIX
(yHKIuM. npoueccax M3 CMEXHBIX JUCHMIUIMH. O3HAaKOMJIEHHE C JOKa3aTeIbHBIMU
I'papuueckas pacCyKIeHHUIMU HEKOTOPbIX CBOWCTB JMHEMHOW M KBaJApaTUYHON (QyHKLUI,
HHTEpIperanus. IIPOBEJICHUE UCCIICJOBAHUS JINHEHHOM, KyCOUHO-JIMHEHHOM, TPOOHO-TMHEWHON U
IIpumepsl KBaJpaTU4HOW (yHKUUH, mocTpoeHue ux rpaduxos. IlocTpoeHue u urteHue
¢yukuuoHaabHbIXx  [TpadukoB ¢pynkuuil. MccnenoBanue ¢ynkiun. CocraBieHue BunoB (GyHKuumit
3aBHCHMOCTEH B [0 JJaHHOMY YCIIOBHIO, PpEIIEHHE 3aJad Ha DJKCTpeMyM. BbinonHenue
peaabHBbIX npeoOpa3oBanuii rpaduka GyHKINN.
npoueccax HABJICHUAX
Oo0paTHble N3yuenne  moHATHS ~ OOpaTHOM  (YHKIMH,  OINpeneieHue BUJA U
pynkuun NOCTpOeHUE rpaduka oOpaTHON (YHKIMHU, HAXOXKJEHUE ee 00J1acTh

orpenienieHuss U obsacTu 3HaueHui. [IpuMeHeHne cBOWCTB (QyHKIMHUIIPH
WCCJIEIOBAHUM YPABHEHUMM M PELICHUH 3a/1a4 HA DKCTPEMYM.

O3HaKOMJIEHHE C TTIOHSATHEM CIO0XKHON (PYHKIUH.




CreneHHble,
noKa3arteJibHbIe,
JorapupmMuyecKuen
TPUTOHOMETPHYECKHE
byHkumnm.
OopatHble
TPUTOHOMeTpHYecKue
GyHkumnu

Breruncnenne 3HadueHWi (GYHKOMA 1O 3HAYEHHIO aprymeHTta. OmpenencHue
MOJIOKEHUS TOYKU Ha TpaduKe 1Mo ee KOOpAuHAaTaM U HaoO0opoT. Mcnons3oBanue
CBOMCTB (PYHKIIMHA JUII CpaBHEHUS 3HAYCHWH CTeNeHed U Jorapugmos.
[TocTtpoenue rpauKoB CTENEHHBIX U JorapudMuueckux QyHKuui. Pemenue
NOKa3aTeIbHbIX M JIOrapU(PMHUUECKHX YPaBHEHHI M HEPABEHCTB 110 M3BECTHBIM
anroputMaM. (O3HaKOMJIEHHME C TIOHATHEM HENPEPHIBHOM IMEPUOJUUECKOMN
¢GyHkuuy, (OopMyIMpOBAaHHE CBOMCTB CHHyca M KOCHHYCA, IIOCTPOCHHE HX
rpa¢ukoB. O3HAKOMIJIEHHE C TOHATUEMTAPMOHHYECKUX KOJIeOaHUI U IpUMepaMHu
rapMOHUYECKUX KOJIeOaHUM [uId omucaHMsl IMPOLECCOB B (U3MKE M JIPYrux
oOnactsx 3HaHuA. O3HAKOMJIEHHME C IIOHATHEM pa3pbIBHOW NEPUOAMUYECKOMN
GyHKLIMH, GOPMYJINPOBAHUE CBOICTB TaHr€HCa M KOTAHIEHCA, MOCTPOCHUE HMX
rpa¢pukoB. IlpuMeHeHne CBOHCTB (YHKIMIA Ui CpaBHEHHMS 3HAYCHUM
TPUTOHOMETPUUYECKUX (QYHKLUH, pPELIeHHUs TPUTOHOMETPUYECKUX YpaBHEHUH.
[Toctpoernne rpadukoB  OOpaTHBIX  TPUTOHOMETPUYECKUX  (QYHKUUH H
omnpeneneHue 1o rpadpukaM UX CBOMCTB. BeimonHeHue mnpeobpa3zoBaHus
rpaduKoB.

4. HAYAJIA MATEMATHYECKOI'O AHAJIN3A. UHTEI'PAJI 1 ET'O

INPUMEHEHHUE

ITociaenoBaTeIbHOCTH

O3HakoMJIeHHE C TOHATHEM YMCJIOBOM IOCIEI0BaTEIbHOCTH, ClocobaMu ee
3aJaHusl, BBIYMCICHUAMHU €€ wieHOB. O3HaKOMIJIGHHWE C TIOHSTHEM TIpenena
nocienoBarenbHOCTU. O3HAaKOMJIEHHE C BBIYMCICHHEM CYMMbl OECKOHEYHOI'O
YUCJIOBOTO psiia Ha TPUMEpPE BBIYUCICHHUS CYMMBbI OECKOHEYHO YOBIBArOIIEH
reoMeTpHUecKoi mporpeccuu. Pemenue 3a1au Ha IpuMeHeHne GOPMYIIbl CYMMBI
0ecKOHEYHO yObIBaIOLIE TeOMETPUUYECKON MTPOrPECCHH.

IIpousBoanas u ee
NnpUMeHeHHe

O3HakoMJIEHHE C TOHATHEM NpPOU3BOAHOM. M3yuenue u dopmynupoBaHue ee
MEXAHUYECKOTO U TE€OMETPUYECKOTO CMBICIIA, U3YUEHHUE aJITOPUTMa BBIYUCICHUS
IPOM3BOJHON Ha NIpPHUMEpE BBIYMCIEHUS MIHOBEHHOH CKOPOCTH U YIJIOBOTO
ko3 duurenta kacarenbHoi. CocTaBieHHe ypaBHEHHs KacaTeJIbHOM B 0O0IEM
BUJle. YCBoeHHE mpaBwil audPepeHIrpoBaHUs, TaOJMUIBI MPOU3BOIHBIX
3JIEMEHTapHbIX (DYHKIUM, NpuMeHeHHe s auddepeHIupoBaHus (QyHKIUH,
COCTaBJICHUS] ypaBHEHHUs KacareiabHOW. M3ydeHue Teopem O CBsSI3U CBOMCTB
¢yHKuMM M Tpou3BOIHOH, (opmynupoBka ux. [IpoBereHHe ¢ MHOMOIIBIO
MIPOM3BOJHON HCClIeIOBaHUS (YHKIUU, 3aJaHHOM (opMyIoil. YcTaHOBIEHUE
CBSI3M CBOWCTB (YHKIMH M TPOU3BOAHOM Mo ux rpadukam. IIpumenenue
IIPOM3BOJHON I pelIeHUs 337a4 Ha HaXO0XJAeHUE HanOoJbIIero, HAUMEHbIIETO
3HAUEHUS U Ha HaXOXKACHHUE DKCTPEMyMa.




IlepBooOpa3nas u
HHTErpaJj

O3HakoMJICHUE C TIOHSTHEM HHTETpajia W MepBooOpa3Hoil. M3ydenune mpaBuia
BBIYUCIICHHUSI TIepBOOOpazHoil M Teopembl HbroTona — JleitOnuma. Pemenue
3aJa4 Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOIHOI, BRIYUCIICHUE MTEPBOOOPA3HOI
uis JaHHoM (yHkiuu. Pemenuwe 3amad Ha TOpUMEHEHHME WHTErpaia Ui
BBIYHMCIICHUS

($u3nUeCKUX BETMYUH U TUIOIIA/ICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPaBHEHUI.
HepaBencrBa u
CHCTEMBI
HEPaBeHCTB C ABYMs
nepeMeHHbIMH

O3HakoMJIEeHHME C TMPOCTEHIIMMHM CBEACHHUSIMH O KOPHSX alnreOpanyecKux
YpaBHEHUM, TMOHSATUSMH MCCICAOBAHUS ypPAaBHEHUM W CHCTEM YPAaBHEHUU.
W3yueHnue Teopun paBHOCWIBHOCTH YpaBHEHUH U ee npuMmeHeHus. [loBropenue
3allUCU  PEIICHUSA CTaHJapTHBIX YpaBHEHUN, MNPHUEMOB IMpeoOpa3oBaHUs
YpaBHEHUW Uil CBEACHUS K  CTAaHJApTHOMY ypaBHeHHMIO. Pemenue
PalMOHAIBHBIX, HUPPALMOHAIBHBIX, ITOKA3aTEIbHBIX W TPUTOHOMETPHUYECKUX
ypaBHeHUU U cucteM. Mcrmonb3oBaHue CBOWCTB UM TpaduKoOB (PYHKIHMHA Ui
peuieHust ypaBHeHUH. [loBTOpeHME OCHOBHBIX MPUEMOB PEIIEHUS CHUCTEM.
Pemennie ypaBHeHHWH C TNpUMEHEHHUEM BCEX MPHEMOB (pa3liOKEHUs Ha
MHOKUTEJIM, BBEJCHUS HOBBIX HCH3BECTHBIX, IOJICTAHOBKH, TpaduuecKoro
MeTona). Pemenne cucreM ypaBHEHHUH C MPUMEHEHHUEM Pa3IMYHBIX CHOCOOOB.
O3HakoMJIeHHE C OOIIMMM BOIPOCAMH PEIICHUS HEPABEHCTB U HMCIOJIb30BAHHUE
CBOICTB U rpadukoB (HyHKIUH MIPH PEIICHUU HEPABEHCTB. PellleHrne HepaBeHCTB
M CHUCTEM HEPaBEHCTB C MPUMEHEHHEM pPa3IMYHbIX crnocoboB. I[Ipumenenue
MaTeMaTUYeCKUX METOOB ISl PELICHUs COAEPKATEIbHbIX 3a/1a4 U3 Pa3Iu4YHbIX
obyacTeil HayKd U TpaKTHKU. VHTEepnpeTupoBaHUE pe3ylIbTaTOB C YYETOM
peanbHbIX OrpaHUYECHUI.

6. JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSAITHOCTEM U

CTATUCTUKH

OcHoBHBIE IOHATHUHA
KOMOMHATOPUKH

W3ydyeHue mpaBwia KOMOWHATOPUKM W TNPUMEHEHHE TpPU  PElICHUU
KOMOWHATOPHBIX 3a/a4. PeneHne KOMOMHATOPHBIX 3a7a4 METOJIOM Tepedopa u
Mo TpaBUly YMHOXEHHsA. (O3HaKOMIEHHE C TOHSATHSIMH KOMOMHATOPHKH:
pa3MEIIeHUsIMU, COYETAaHUSMH, TIEpECTaHOBKaMU U (opMmylaMu ISl  UX
BbunciaeHus. OOBsCHEHHME U TNpUMEHeHHe (OopMyn s  BBIUMCICHHS
pa3MeIIeHNi, IePecTaHOBOK M COYETaHUH MPH perieHny 3a1a4y. O3HaKOMIIEHUE C
ounoMoMm HproToHa utpeyronpHukom Ilackans. PemeHue mpakTudeckux 3amay
C UCIOJIb30BAaHUEM TTOHATUHN U MPAaBIJI KOMOWHATOPHKH.

DJIeMEeHTBI TeOPUH

N3ydeHne KIacCH4ecKOro OIPEAENIEHUSI BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH,
TEOpEeMBbl O CyMMe BepoATHOCTe. PaccMoTpeHue npumMepoB BBIYHMCICHUS

BEpPOSATHOCTEM BEpOATHOCTEH. Perenne 3aad Ha BEIYHCIICHUE BEPOSITHOCTEHN COOBITHIA.
IIpeacrasienue O3HakOMJICHHE C MOpeacTaBICHUEM YHCIIOBBIX JTAHHEIX U Hux
JAAHHBIX (TA0JIMIBI, |XapakTepucTuKkaMu. PemieHue NpakTHUECKHX 3aJady Ha 00pabOTKY YMCIIOBBIX
AMarpamMMmbl, JTAHHBIX, BBIYMCIIEHHE UX XapaKTEPUCTUK.

rpagpukn)




7. TEOMETPUSA

IIpsimble n
IVIOCKOCTH B
NPOCTPaHCTBE

@opmMynupoBKa W NPUBEICHUE  JOKA3aTEJbCTB  IIPU3HAKOB  B3aWMHOIO
PacIoJIOKEHUS NPSAMBIX U INIOCKOCTEN. PacriosHaBaHue Ha yepTexax U MOJAEIAX
pa3IM4YHBIX CIy4acB B3aMMHOIO PAaclOJIOXKEHUS TNPAMBIX MU IUIOCKOCTEH,
apryMEHTHUpPOBaHUE CBOUX cCyxaAcHUM. DopmyinupoBaHUE  ONpENECICHUM,
IIPU3HAKOB M CBOMCTB MApajUICIbHBIX M HNEPIECHIUKYJSAPHBIX IUIOCKOCTEH,
JBYI'PAaHHBIX W JIMHEWHBIX YIJIOB. BBINOJIHEHWE DOCTPOEHUS YIVIOB MEXKIY
IPSMBIMHU, IPSIMOM W IUIOCKOCTBIO, MEXIY IIIOCKOCTSMHU II0 OIMCAaHUI0 U
pacno3HaBaHue HX Ha Mozelsx. IIpuMmeHeHue nNpU3HAKOB UM CBOWCTB
pAacIIoNIOKEHHsI MPSIMBIX U IUIOCKOCTEH IpU pelieHuu 3anad. M3obpaxenue Ha
PUCYHKaxX M KOHCTPYMPOBAHHE HA MOJENAX IEPIEHIUKYIISIPOB U HAKIOHHBIX K
IUIOCKOCTH, HPSMBIX, MAapajUIeIbHBIX IUIOCKOCTEH, YIVIOB MEXAY MNPSAMON U
IUIOCKOCTBIO U OOOCHOBaHHME IOCTpoeHus. PemieHue 3agady Ha BBIYHMCIECHUE
TFEOMETPUUYECKUX BenUUnH. ONMCBhIBAHUE PACCTOSIHUS OT TOUKH 10 INIOCKOCTH, OT
IpPSAMOM 10 IIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXAY CKPELIMBAIOIIUMUC
OpSAMBIMH,  MEXAY  IpPOM3BOJBHBIMM  (urypaMu B IPOCTPAHCTBE.
®opMyIUpOBaHUE U JOKa3blBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX (TEOPEM
CYLIEeCTBOBaHMs, CBOICTBA). M300pakeHHEHA yepTekax U MOJEISIX PaCCTOSHUA
u 000CHOBaHUE CBOMX CyxaAeHHH. OmnpenencHue U BBIUKUCICHUE PACCTOSHHUI B
npoctpaHctBe. llpumenenne ¢opmyna M TEOpeM IUIAHUMETPUM JJIsl PELIeHUS
3a7a4. O3HAKOMJICHHE C TOHSATUEM NapajuIeIbHOTO MPOEKTUPOBAHUS U €ro
cBoiictBamu. OpMYIMPOBAHUE TEOPEMBI O IUIOLIAN OPTOrOHAIBHON MPOEKIUU
MHOroyrojibHuka. IlpuMmeHneHue Teopuu s OOOCHOBaHMSI TIOCTPOEHUM U
BBIUNCICHUM. ApPryMEHTUPOBAHHE  CBOMX  CYXIEHHH O  B3aUMHOM
PacIoIOKEHUH POCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHUKHU

Onucanne W XapakTepUCTUKA  pa3IMYHbIX  BHUJIOB  MHOTOIPAaHHUKOB,
NEPeYNCIICHUe HX JJIEMEHTOB MU CBOMCTB. M300pakeHHMEe MHOTOTPaHHUKOB HU
BBIMIOJTHEHUE TOCTPOEHUS] Ha H300paXEHHUAX M MOJENSX MHOIOIPAHHUKOB.
BbruncneHnre  JMHENHHBIX  DJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTypalusiX, apryMEHTHPOBAaHUE CBOMX CYXACHHUHA. XapakTepucThKa H
n300pakeHNe CEYEeHMs, Pa3BEPTKU MHOTOTPAHHUKOB, BBIYMCICHUE IUIOMIAAEH
nosepxHoctel. [locTpoeHne nmpocTedmnx cedeHuid KyOa, MPU3Mbl, TUPAMUIbL.
[TpumeHenue (akToB M cBeJeHUH U3 MIaHUMeTpuu. O3HAKOMIIEHHE C BUIAMHU
CUMMETpUH B TMpOCTpaHCTBE, (OPMYJIHPOBAHHE OINpPEACIEHUN U CBOWCTB.
XapakTepuCcTUKa CUMMETPUM  TEJ  BPALIEHUS W MHOTOTPaHHMKOB.
IIpuMeHeHne CBOMCTB CUMMETPUU

npu perieHuu 3anad. Mcronb3oBaHue MPUOOPETEHHBIX 3HAHUN JUIS

HUCCJIICAOBaHUA U MOACIIUPOBAHUA HCCIIOKHBIX 3aliad. I/I306pa)KeHI/ICOCHOBHBIX
MHOTI'OI'PAaHHUKOB M BBIIIOJITHEHUEC PUCYHKOB I10 YCIOBUAM

3a7ad.




Tenan
NMOBEPXHOCTH
BpallleHust

O3HakoMJIeHHE C BUAAMU TeJl BpalleHus, GOpMyJIUpPOBAaHUE UX ONpEAeSICHUN 1
CBOMCTB. POPMYIUPOBAHUE TEOPEM O CEUEHUHU LIapa IIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOM K cdepe. XapakTepuCTHKa W H300paKEHUE Tl BpallleHUs, HUX
pa3BepTKH, ceueHus. PelieHue 3agad Ha MOCTPOCHHUE CEYEHU, BBIYMCIICHUE
JUIMH,  pacCcTOsiHUM, yrioB, Iwiomaned. [lpoBegeHue  moKa3aTesbHBIX
pacCyXIE€HU NpU peleHuu 3aaad. lIpuMeHeHue CBOWCTB CUMMETPHUM IIpU
pellleHnn3aaay Ha Tesa BpalleHus, KomMOuHanuoo Tei. M3o0pakeHue

OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJJHCHUC PUCYHKA 11O YCJIOBUIO 3a/1a4u.

HU3mepenus B
reoMeTpuu

O3HakoMJICHHE C TOHATHSAMHU IUIOMIAAN U 00BbEMa, aKCHOMAMU U CBOWCTBAMH.
Pemenne 3asau Ha BBIYMCIICHHE IUIOMIAJCH IUIOCKHX QUTYp C HPUMEHEHHEM
COOTBETCTBYIOIMX (GopMyl M (HaKTOB W3 IUIAHUMETpHUU. M3ydeHue Teopem o
BBIYHCIIEHNH 00HEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a/1a4 Ha IPUMEHCHHE
¢dopmyn BeruncieHus: 0o0beMoB. M3ydyenue Gopmyn Al BBIYMCICHUS IUIOIMAACH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U Tel BpalleHus. O3HaKOMJIEHHE C MEeTOJOM
BBIYUCIICHHSI TUIOMIAIM MOBEPXHOCTH

C(i)epLI. Pemenue 3aJa4 Ha BBIYUCICHHUC IIoIaaeH IMOBCPXHOCTHU
IMPOCTPAHCTBCHHLIX TCIJI.

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHME C TIOHATHEM BeKTopa. l3yueHue [1€KapTOBOW CHCTEMBbI
KOOpAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE MO 3aJaHHBIM KOOpAMHATAM TOYEK U
IUIOCKOCTEM, HAXOXKJIEHHE KOOpAMHAT TodeK. Haxoknenue ypaBHEHMM
OKPY)XKHOCTH, c(epbl, IUIOCKOCTH. BbluncieHne paccTOSIHMA MEXIY TOYKaMH.
W3yuenue CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWI PA3JI0KEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NPABWJI HAXOXAECHUA KOOpAUHAT BEKTOpa B
IIPOCTPAHCTBE, IPABWJI JEHUCTBUM C BEKTOpPaMH, 3aJaHHBIMU KOOpAMHATAMM.
IIpuMeHeHre Teopur IIPU PELICHUH 3a1a4d Ha JEHUCTBUS ¢ BeKTopaMu. M3ydenue
CKAJIIPHOTO TIPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO YPaBHEHHUs MpPsIMOM M
mockocTy. [Ipumenenue Teopun npu pelIeHUu 3a1a4d Ha IEUCTBUS ¢ BEKTOPAMHU,
KOOPJIHMHATHBIA METOJI, IPUMEHEHUE BEKTOPOB ISl BBIYMCIICHUS BEJIUYHMH YIJIOB
u paccTossHuN. O3HAaKOMIIEHUE C JI0Ka3aTeIbCTBAMHU

TEOPEM CTEPEOMETPUU O B3aUMHOM pPACIOJOKEHUU NPSMBIX U MJIOCKOCTEN C
HCIIOJIb30BaHNUEM BEKTOPOB.




3. YcaoBus peanusanuu padodeil nporpaMmMbl JMCIHUIITHHBI
3.1. MarepuajibHO-TeXHHYECKOe o0ecreyeHne

[lpu peanuzamuu 0Opa3oBaTeNbHON MporpamMmbl 1o HampasieHuio noaroroBku 09.02.07
NudopmaninoHHble CUCTEMBI M IPOTPAMMUPOBAHHE UCIIONIB3YIOTCSl  CIEAYIOIIUE KOMITOHEHTHI
MaTepUaIbHO-TEXHUYECKOM 0a3bl JIsl U3yUeHUs AUCIUILINHBIL.

VYyebnas ayautopus 5 Ha 30 MOCagoYHBIX MECT JJIS IPOBEACHMS YYEOHBIX 3aHATHH BCEX
BUJIOB (B T.4. NPAKTHUECKON TMOATOTOBKH OOYy4YaroOIIUXCs), TPYNIOBBIX M HHAMBHUYaTbHBIX
KOHCYJIbTAIMi, TEKYIEro KOHTPOJS W MPOMEXKYTOYHOM aTTecTaluu 1o ajapecy yi. [IpsHumiHukoBa
.14 ctp. 6 y4ueOubIii Kopnyc 21. [lepcoHanbHBIN KOMITBIOTEP C BBIXOJOM B MHTEPHET, SKPaH s
MPOEKTOpPa, JOCKAa MapKepHasi, MPOEKTOp, 2 KOJOHKH, Yy4eOHBIC CTOJbl, YUYCHHUYECKHE CTYJIbS,
KJIaBHATypa, KOMIBIOTEPHAs MbIIlIb, HATJISHBIE TOCOOUS, TIAKATHI

[Tomenienue 1isi CaMOCTOSITENTLHONW PabOTHI 0OYUYaIOUIMXCS, ayAUTOPHs 6, C BBIXOJOM B CETh
«IHTEepHET» U IOCTYNOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPelly YHHUBEPCUTETA
o anpecy yi. [psaumnukosa 1.14 ctp. 6 yuebHsiii kopryc 21, cnenuanu3upoBaHHasi MeOesb: CTOIbI
ydyeHudeckue — 6 mT., cTynbs — 12. TexHuueckue cpeacTBa o0ydeHust U marepuaisl: [lepcoHanbHbie
KOMITBIOTEPHI C BBIXOJIOM B MHTEPHET — 6 IIIT.

[Tomemenne I CaMOCTOSTENILHOW paboThl oOywaromuxcs — LleHTpanpHas Hay4yHas
oubmmoreka umenn H.U. XKenesnora mo angpecy JluctBennuunas aymesi, 2, Koprn. |, — 9yuTambHbIC-
KOMITBIOTEpHBIE 3aJ1bI (Ha 50 MOCag04YHBIX MECT) C BBIXOJIOM B HHTEPHET.

Ilepeuens He 00x00UMbIX KOMNAEKM OB TUUEH3UOHHO20 NPOCPAMMHO20 00ecneyeHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007),0Omneparrionnas cucrema Microsoft Windows 10, ZIP, Google
Chrome, Adobe Reader, Skype, Microsoft Office 365, Autuupyc Kacnepckuii.

3.2. YyeOHas JuTeparypa Hu pecypcbl HH(POPMALHOHHO-00PA30BaATEIbHONH CpeEAbI
YHUBEpPCHTETa, BKJIIOYAs NepevyeHb Y4eOHO-MeToAN4eCKoro odecneyeHus I CaMOCTOSITeIbHOI
padoThl 00yUYAIOIIUXCS 10 JUCHUTIINHE

OcHoBHasi iMTEepaTypa:

1. Maremaruka. IlpakTukym: ydeOHOoe TmocoOue s  CpeaHero  NpoecCHOHAIBLHOTO
obpazoBanusi / O. B. TarapuukoB [u np.]; mox oOmei pemakuueit O. B. TarapaukoBa. —

Mocksa: M3marensctBo IOpaiit, 2021. — 285 c. — (IIpodeccnonamsHoe oOpa3oBaHHE). —
ISBN 978-5-534-03146-1. — Texct: snexTpoHHbIi / OOpa3oBarenbHas 1uiatdopma FOpaiit
[caiiT].

2. MaremaTHka: yd4eOHHK JJIs CpeiHero npodeccuonaibHoro oopazosanus / O. B. TatapHukoB [1
np.]; mon o6meit penakmuerr O. B. TarapaukoBa. — Mocksa: U3natensctBo FOpaiit, 2021. —
450 c. — (IIpodeccumonanvHoe oOpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:
aneKTpoHHbIH // O6pazoBarenbHas iargopma FOpait [caift].

Jlono/IHUTeIbHAS JIMTepaTypa:

1. [lIumaues, B. C. Maremaruka: y4eOHUK U TPAKTUKYM IJs CPETHETO MpOodeCCHOHATHLHOTO
obpazoBanus / B. C. lllumaues; non penaknueir A. H. TuxoHoBa. — 8-¢ m3m., mepepal. w
mon. — MockBa: MsgarensctBo  Opaitt, 2021. — 447c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-13405-6. — Texkct: snextpoHHbI // OOpazoBaTenbHas
miatdopma FOpaiit [caiit].



YueOHO-MeToANYECKHE MATEPHAIbI:

l.Metoauyeckre yKa3aHHs K TMPAKTHYECKUM/Ia0OpaTopHbIM pabotam  (DIEKTPOHHBIH
pecypc)/ KopoBun H0.1., T'opoxos JI.B., — Mocksa: PTAY-MCXA, 2021 — 9bC —«PI'AY-MCXA»

Hnmepuem — pecypcuot

OnekTpoHHO-O0ubmoreunas cucreMa PITAY-MCXA um. K. A. Tumupsszesa (nanee 9bC) cailt
www.library.timacad.ru

Hayunas anexkrponnas ouonunoreka «KubepJlenunkay - https://cyberleninka.ru/
CereBas 2yIeKTpOHHAsI OMOJIMOTEKa arpapHbIX By30B - hitps://e.lanbook.com/books

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIUIJIUHBI
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KoHTposib M OIleHKa pe3yJbTaTOB OCBOCHHS Y4e€OHOTO MpEeaMeTa OCYIIECTBISCTCS
MIPENOJAABATEIEM B IMPOLECCE MPOBEACHUSA IPAKTUYECKUX 3AHATHH, a TAKKE BBIITOJIHECHUS
00yJaronMMHCs HHAWBUAYATBHBIX 3alaHui. [IpoMekyTouHast arrectaiys B popme KOHTPOJIBHON
paboThI, MUCBMEHHOTO YK3aMeHa.

Pesynbrarsl 00yueHus

Kpurepuu onenku

MeTtonanl olieHKHM

- chopmupoBaHHOCTh | Comepxkanue u o0BeM | HabOmIOIeHHE 3a
NpE/CTaBICHUN O MaTeMaTHKe | MaTepuaa, HOJJICHKAIIETO | IeITEIbHOCTRIO B IPOIIECcCe
KaKk yHUBEpPCAJIbHOM  SI3BIKE | MPOBEPKE, OIPEIeIISICTCS | OCBOCHUS pOrPaMMBI
HaYKH, CPEJCTBE | MPOrpaMMON W y4eOHHMKOM. | AUCIHMIUIMHBI ~ CTyIEHTa U
MOZACIIMPOBAHUA SIBJIEHUU U | BelgBienue IIOJIHOTHI, | OICHKAa JOCTUXCHUSA
MPOIECCOB, MJEAX M METOJaX | MPOYHOCTH YCBOCHHUS | pe3yJibTara uepes:
MaTeMaTHKH,; O0yJalONIMMHUCS  TEOPHH U

yMEHHE TIPUMEHATh ee¢ Ha |~ AKTUBHOC yHacTHC B XOJC
-[IOHUMaHue 3HAYUMOCTH | pakTHKe B 3HAKOMbIX 1 | SAHATHS
Mar€MaTuku U1 HAY4YHO- | gesgakoMBIX CUTYyalUsIX. . .
- YCTHBIA M THCHMEHHBIHA
TEXHOJIOTHYECKOI0 IPOTPECCa, | VyyTpiBaeTCs HOKa3aHHEIE y
OIIPOC;
chOpMUPOBAHHOCTH CTYJICHTAMH 3HAHHS ¥ yMCHHUSI. poc;
OTHOIICHUS. K MAaTEMATHKE KaK | OreHka 3aBHCHT OT HATMYHS 1 .
. - BBIIOJHEHUE JIOMallHeH
K 4acTH OOIIEYENOBEYECKOM | xapakrepa OTPEIIHOCTEl
> | paboTHhi;
KyIbTYphl 9CPE3 3HAKOMCTBO C | nomymnieHHbIX 00yYarOIUMHCS.
ucTopuei pa3BUTHS ; O s
MaTeMaTHKH, sBomonuei | Cpenu MOTPEIIHOCTEH | (o oo oo ot paGoTsL;
(v} 9
MaTeMaTHYECKUX UICH; BBIJIEIISTIOTCS OIITNOKH 17§
HCZIOYCTRL. OumobKko# | - 3ajamms  KOHTPOJIBHOI
~pa3sBUTHE JIOTHMHCCKOTO | cynraeTesl MOTPELIHOCTD, €CIH | paGOTEL;
MBIIICHKA, OHa CBHUJETEIBCTBYET O TOM,
NPOCTPaHCTBEHHOT'O YTO CTYJAEHT HE OBJNAJEN | - BBHINOJIHEHHE IPAKTUYECKOU
BOOOpaXKeHN, OCHOBHBIMH 3HaHUSMH ¥ (W) | pabOTHI;
AITOPUTMHICCKON  KYJIBTYPBL, | ynveHusiMHA,  yKa3aHHBIMH B
KPUTHYHOCTH MBIIUICHUS  HA | pporpamMe. Henoueramu | -  TNOATOTOBKA  JIOKJIAJIOB,
YPOBHE, HEOOXOJMMOM N4 | cyprarorcs norpemHocty, | COOOMICHHH, pedepatos.
Oyamymieit mpogeccnoHanbHoOI KOTOpblE  HE TpUBEIH K
NEeSATETBHOCTH, U | oKaske o CMBICIA [TpomesxyTounas aTTecTauus
B opme KOHTPOJIHHOMH
MPOJIOJKEHHST 00pa30BaHUs U nonyuenHoro OLEHKAa OTBeTa : dop p
. abo0THI MTUCHMEHHOTO
camMo00pazoBaHMUs; yuamerocs MpH  YCTHOM M p )
9K3aMEHa.
MUCHbMEHHOM ompocax,
-OBJIaJICHUE .
MPOBOJUTCS TIO TISITHOAIUTHHOM
MaTeMaTHYEeCKUMHU 3HAHUSMH H
CHCTEME. [Ipenonasarens

YMCHUAMU, HeO6XO)II/IMI)IMI/I B
MOBCETHEBHON  JKWU3HM, IS
OCBOCHHUS CMEXHBIX
€CTCCTBCHHO-HAYYHBIX

AUCIHUITIIINH u AUCIIUITIIINH
MpoeCCUOHATBPHOTO  ITHKJIA,
JUIS TIOJTy4eHUs: 00pa3oBaHUs B

MOXET IOBBICUTb OTMETKY 3a
OpUTMHAJIbHBIN OTBET  HA
BOIIPOC WJIM  OPUTHMHAJIBHOE
pelleHne  3ama4dd, KOTOpBIE
CBHUJIETEILCTBYIOT O BBICOKOM
yYpOBHE BJIJICHUS
MH(}OPMaLOHHBIMU




obnacTsax, HE  TpeOyrommx
yrIIyOJIeHHON MaTeMaTHYeCKOn
MOJITOTOBKH;

-TOTOBHOCTh M CIIOCOOHOCTH K
0o0pa3oBaHWIO, B TOM YHUCIIE
caMm000pa30BaHuUIo, Ha
NPOTSKEHUU  BCEU  KU3HHU;
CO3HATEIIFHOEC OTHOIICHHE K
HETPEPBIBHOMY 00pa30BaHUIO
KaK  yCJOBUIO  YCHEIIHOM
npodeccnoHaTBLHOMI u
0OI1IECTBEHHOM JIeSITCIILHOCTH;

-TOTOBHOCTh H CIIOCOOHOCTH K
CaMOCTOSITEJIbBHOM TBOPUYECKOM
u OTBETCTBECHHOM
JIeATEIILHOCTH,

-TOTOBHOCTh K KOJIJICKTHBHOM

paboTe, COTPYIHHYECTBY CO
CBCpPCTHUKaAMU B
00pa3oBaTeNbHOM,

00IIIECTBEHHO HOJIC3HOMH,

y4eOHO-HCCIIeI0BaTENIbCKO,
MIPOEKTHOM M JPyrux BHUAAX

NeSITENIbHOCTH; -yMeHue
CaMOCTOSITEJIBHO ~ OIPENEIATh
LENH JESTEILHOCTH u
COCTaBJIATh TUTaHBI
NeSITENIbHOCTH;
CaMOCTOSITEIILHO
OCYILIECTBIIATH,
KOHTPOJIMPOBaTh U
KOPPEKTUPOBATh
NeSITeNIbHOCTh;,  UCIOJIb30BaTh
BCE BO3MOXXHBIE PECYpPCHI IS
JOCTUKEHMSI ~ MOCTaBIEHHBIX
ey W peanu3aluH IJIaHOB
NEeATEIbHOCTH; BBIOMpATh
yCIIELIHBIE CTpaTeruu B

PA3JIMIHBIX CUTYyAlIUAX

-yMeHUue MPOTYKTHBHO
oOmarecs u
B3aMMOJENCTBOBATH B
rpouecce COBMECTHOM

TEXHOJIOTHUSMH ~ yJalluMCs, 3a
pemieHne  Oonee  CIOXKHOU
3aJa4d WM OTBET Ha Oosiee

CJIOKHBIH BOIIPOC,
MIPEIJIOKCHHBIC CTYJICHTY
JIOIIOJIHUTEIIEHO IocJie
BBIIIOJIHEHUS MM  OCHOBHBIX
3aJaHUN.

OrleHka  YCTHBIX  OTBETOB.
"OrnuyHO" - €ecld  CTYIEHT

IyOOKO M TPOYHO YCBOMII
IIPOrpaMMHBII Marepual
HcuepneiBaroie,

IIOCJIEZI0BATEIBHO, IPAMOTHO U
JIOTUYECKH CTpPOIHO ero
U3JIaraeT, He 3aTpyAHsIeTcs C
OTBETOM IIpU BUIOU3MEHEHUU

3a7aHus, CBOOOIHO
CHpaBIseTCs C 3ajadaMd |
NPAaKTHYECKUMHU  3aJJaHUSIMH,
paBUIBHO 00OCHOBBIBACT
OPUHATBIE  PEIICHHS, YMEEeT
CaMOCTOSITENIFHO 0000maTh |
u3jarath Marepuall, HE
JIOITyCKast OIUOOK.

"Xopomo" - eciu TBepHoO

CTYACHT 3HACT IPOrp aMMHBII

MaTepuaig, TIpaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, He
JIOITYCKaeT CYILLIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOXET TpPaBUIBHO
PUMEHSTh TEOPETUUECKHE
I0JIO>KEHHUS U BJIAJIEET

HEOOXOUMBIMU yYMEHUSIMH U
HABBIKAMU TIPH  BBITOJTHCHUN
MPAKTUYECKUX 3aaHUH.
"V noBnerBoputTenbHO" - ecnu
CTYJIEHT YCBOUI TOJILKO
OCHOBHOM MaTepHal, HO He
3HaeT OTHEIBHBIX JIeTalIeH,
JIOTTyCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO MpaBUIIbHbBIE
(bOopMyIHUPOBKH, Hapymraer
MOCJIEIOBATEILHOCTh B




NeSITeTbHOCTH, YYUTHIBATh
MO3UIUU JIPYTUX yYACTHUKOB
NeSTeNbHOCTH,  A(P(HEKTUBHO
paspeniath KOH(IUKTHL;

-BJIaJICHHE HaBbIKaMU
MMO3HABATEJIbHOM, y4eOHO-
HCCIIEI0BATEIBCKOU U
MIPOEKTHOMN JIESITEIbHOCTH,
HaBbIKaMU paspeleHus
npobjeM;  CIIOCOOHOCTh |
TOTOBHOCTh K
CaMOCTOSITEITLHOMY MOKUCKY
METOJIOB pelieHus
MPAKTUYECKHUX 3ajad,
MIPUMCHECHHUIO Pa3IMYHBIX

METOJ0B IIO3HAHU,

-TOTOBHOCTh H CIIOCOOHOCTH K

CaMOCTOSTEIILHON
MH(POPMAIIMOHHO-
ITI03HABATEJILHON
JeATeLHOCTH, BKJTFOYast
YMEHHE OpHUEHTHPOBATHCS B
Pa3IUIHBIX MCTOYHUKAX
nHpOpMaIny, KPUTHYECKH
OLIEHUBATh u
UHTEPIPETUPOBATh

uH(OpMaIINIO, TOTY4aeMyIo U3
Pa3IMYHbIX HCTOYHUKOB;

-BJIaICHUEC S3BIKOBBIMHU
CpeACTBaMHU: yYMEHHE SICHO,
JOTMYHO MW TOYHO U3JaraTh
CBOIO TOYKY 3peHus,
UCTIONIb30BATh aJIeKBaTHBIC
S3BIKOBBIE CpeACTBa; -
BJIaJICHUE HaBBIKAMHU
MO3HABATENIbHON  pediekcuu

KaK OCO3HAHUSA COBEPIIAEMBIX
NEUCTBUM W  MBICIUTEILHBIX
MPOLECCOB, UX PE3YJIbTATOB U

OCHOBAaHWH, TpaHUIl CBOETO
3HaAaHHUA W HC3HAHUs, HOBBIX
II03HAaBAaTCJIIbHBIX 3a1a4 u

CPEICTB ISl UX JOCTHXKEHHUS; -
LEJeYyCTPEMIIEHHOCTh B

U3JI0KEHUU POrPaMMHOTO
MaTepuaga ¥  HCIBITHIBACT
3aTPYIHEHUS B  BBIIOJIHEHUHU

MPaKTUYECKHUX 3aJaHUH.
"HeynosnerBopuresnbHo" -
€CIM  CTYAGHT HE  3HaeT
3HAYUTEILHOMI 4acTu
MIPOrpaMMHOTO Marepuana,
JIOTTyCKaeT CYIIIECTBECHHBIC
OIIINOKH, c OOIBIINMU
3aTpyaHEHUSMU BBIIOJIHICT
MIPAKTUIECKHE 3aJ]aHMs,
3amaun. Kpurepuu  OlEHKH
MMCbMEHHBIX PaboOT:

«5»-Pabota  jmomkHa  OBITH

BBITIOJIHCHA IIpPaBUJIIBHO W B

moraoM o0wseme, 90- 100%
BBIIIOJIHEHUS.

«4»-Pabora BEINIOJIHEHA
MIPABWIIBHO, HO AMEIOTCS
HEIOYETHI, MPOIICHT
BhIoIHEHUS 75-89%.

«3»- Pabora BBITIOJIHEHA
MIPABWIIBHO, HO AMEIOTCS

OLIMOKH, MPOLIEHT BBIOIHEHHS
59-74%.




MIOMCKax " HNPUHITHH
peleHui, cooOpasuTeIbHOCTD
U UHTYHIHSA,  Pa3BUTOCTb
MPOCTPAaHCTBEHHBIX
NPEACTaBICHNN; CIIOCOOHOCTH
BOCIIPUHMMATh  KpacoTy H
TapMOHUIO MHPA;

-c(hopMHpPOBAaHHOCTH
MPEACTABICHUI O MaTEeMaTUKE
KaK 4acTH MHPOBOHM KYJIbTYpPBI
U  MECTe€ MAaTeMaTUKd B
COBPEMEHHOM  LMBUJIM3ALUU,
crocobax omucaHus SBICHUI
peanbHOro Mupa Ha
MaATEMATHYCCKOM A3BIKE,

-c(OpMHPOBAHHOCTH
MIpeICTaBICHUM 0
MaTeMaTHYeCKHUX MOHSITHSIX
KaK BaXKHEHUIINX
MaTeMaTHYECKHX MOJIEIISIX,
MO3BOJISIIOIIMX ~ OMUCHIBaTh U
M3y4aTh pa3HbIe MPOIECCHl U
SIBJICHUS, MMOHUMAaHUE
BO3MOYXHOCTH
aKCHOMAaTHYECKOTO
MOCTPOCHUS MaTEeMAaTHYECKUX
TEOPHUiL;

-BJIaACHUC METOJaMU
A0Ka3aTCJIbCTB MU aAJITrOpUTMOB
peuicHus, YMCHHC Hnux
IIPUMCHATD, MMpOBOAUTD

JIOKa3aTeJIbHbIE PACCYKICHUS B
XOJI€  peuleHus  3aj1ad;
BJIaJICHUE CTaHIapTHBIMHU
prueMaMu peuieHus
paloOHaIBHBIX "
MPPALMOHAIIBHBIX,
[IOKA3aTENIbHBIX,  CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YpPaBHEHUH M HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BaHNE
TOTOBBIX KOMITBFOTEPHBIX
[porpamMm, B TOM YHCIE MJIA
IIOMCKA IIyTH PELICHUS U




WJUTIOCTpaLuu peleHus
YPaBHEHUH U HEPABEHCTB;

-copMHUPOBAHHOCTH

MPEACTABICHU 00 OCHOBHBIX
MOHSATHSAX  MAaTEMaTHYECKOTO
aHajgud3a M WX CBOMCTBax,

BJIa/ICHUE YMEHUEM
XapaKTepu30BaTh  IOBEJCHUE
byHKIUH, HCIIOJIb30BaHUE

IOJYYEHHbIX  3HaHUM  JuId
OINMCAaHUS U aHAJIN3a pealbHbIX
3aBHCHUMOCTEH; -BJIaJICHUE
OCHOBHBIMHM  TOHATHSIMU O
IUIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (urypax, Hx
OCHOBHBIX CBOMCTBAX;
C(OPMHPOBAHHOCT  YMEHUs
pacro3HaBaTb I'€OMETPUUYECKHUE
(burypsl Ha YepTexKax, MOJICIIX
U B pEalbHOM  MHpE;
IIPUMEHEHHE U3yUYECHHBIX
CBOWCTB reOMETPUUECKUX
buryp u GopmyI It penieHus
TreOMEeTPUUYECKUX 3aJa4 U 3a/1a4

c MPAKTUYECKUM
coJlep KaHuEM;
-cOpMHUPOBAHHOCTH
MIPEACTABJICHUH O Ipoleccax U
SIBIICHHSIX, MUMETOIINX
BEPOSTHOCTHBII XapaxTep,
CTaTUCTHUYECKUX

3aKOHOMCPHOCTAX B PCaJIbHOM
MHPE, OCHOBHBIX JIIOHATHAX

JJIEMEHTAapPHOU TEOPUH
BEpPOSITHOCTEM; yMEHUHI
HaxOJIUTh " OLICHUBATh
BEPOSITHOCTH HAaCTYIUICHHS

COOBITHIA B IIPOCTEUIINX
MIPAaKTUYECKUX CUTyallusxX |
OCHOBHBIE XapaKTepUCTUKU
CIIy4alHbIX BEJINYMH;

-BJIaJICHUE HaBBIKAMHU
HCII0JIb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX MPOTrPaMM IpH




pEIICHUH 3a]1a9




