MunucrepcTBo npocsemenus Poccuiickot @enepanuu
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO0 00Opa3oBaHus
«Poccutickuii rocy1apCcTBEHHBIN MpodeccCuoHaIbHO-TIeJarOTHUeCKU YHUBEPCUTET
HNHCTUTYT MH)XXEHEPHO-TIEAArOrHYecKoro oopa3oBaHus
Komnemxka 31€KTpOIHEPTreTUKUA U MAIIMHOCTPOCHUS

PABOYAS ITPOI'PAMMA YUEBHOTI'O [TIPEJIMETA

OVIL.04 <MATEMATHUKA»
[Tpodunb T'YMaHUTApPHbIN
CocraButenn(un): [IpenonaBarensb BeICIICH Bnacyruna JI.B.

KBTU(PUKALUOHHON KaTEropuu

OOKYMEHT NMOAMNCAH
QMNEKTPOHHOM MNOAMUCHIO

Ceptndmkar: 2FF4095D1500DC80EC115E891904B086

Revicteutenex: ¢ 09.02.2022 po 01.02.2023

ExarepunOypr
2021



. HOACHUTEJIbHASA 3AIIMCKA

[Iporpamma 0011€00pa3oBaTeibHOIO y4eOHOro mpenMera «MaTeMaTukay
npelHa3HaueHa JJId HM3yYeHHs] MaTEeMaTUKH B TMpeAesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoit oOpazoBatensHoil mporpamMmel CIIO (OITOIT CIIO) na 6aze
OCHOBHOTO 00111er0o 00pa30BaHUs MPH MOATOTOBKE CHEIHMAIMCTOB CPEIHET0 3BEHA
(ITIICC3) rymanuTapHOTo NpoQuIs.

[Iporpamma pazpabotana B coorBeTcTBUM ¢ TpeboBaHusiMu PI'OC cpegnero
oO1ero o0pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MuUHHCTEpCTBA 0O0pa3oBaHUS U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413, npeabsBiseMbIX K
CTPYKTYpE, COJEPKaHHI0 W IUIAHUPYEMBIM pe3yJbTaTaM OCBOCHHUS Y4eOHOTro
npeaMera «MaTeMaTthka» C y4eTOM MPUMEPHOM OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl CpeHero obmiero oopazoBanus (000peHa pelieHueM QeaepaibHOTro
y4eOHO-METOIMUECKOTO O0BEIUHEHUS 1O 00IIeMy 0Opa3oBaHHUIO, TPOTOKOI OT 28
uroHs 2016 1. Ne 2/16-3).

VYuebnsii mnpenmer «MareMarhkay BXOJUT B COCTaB 00s3aTEIbHOM
npenmetHor obnactu «Martematuka u uHpopmatukay DOI'OC cpeanero ob1Iero
oOpazoBanusi, saBisercs coctaBHod 4yactbio [IIICC3. Maremaruka usydaeTrcsi Ha
0a30BOM  ypOBHE C  y4yeTOM  TpeOOBaHWl  T'YMaHMTApPHOTO  MPOUISL
npoheCCUOHAIBHOTO 00pa30BaHUs.

N3yuyenue yueOHOro npeamera «MaremaTika» T0IKHO 00€CTIeUUTh:

. c(hOPMHUPOBAHHOCTh MPEJICTABICHUN O COLUUAIIBHBIX, KYyJIbTYPHBIX U
UCTOPUYECKUX (HaKTOpaX CTAHOBIICHUS MaTEMAaTUKH;

. c(hOpMHPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO u
MaTeMaTU4ECKOr0 MBIIIJICHNUS;

. c(hOPMHUPOBAHHOCTh YMEHHI TMPUMEHSATH TMOJIYYEHHBIC 3HAHUS TIPU
pelIeHuN pa3JInYHbIX 3a]1ay;

. c(hOpPMHUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKEe KakK YacTh
00111eUeIOBEYeCKON KYJIbTYphl, YHHUBEPCAJIBLHOM SI3bIKE HAyKH, TO3BOJISIONIEM
ONUCKHIBATh U U3y4aTh PEAIbHBIC MPOLIECCHI U SBJICHUS.

B temaTtmdeckux IutaHax MporpamMMbl YUeOHBIM MaTepual MPEACTABICH B
dbopme uepemyromerocss pa3BepPTHIBAHUS OCHOBHBIX COJIECPKATEIBHBIX JIMHHUM
(anreOpanyeckor, TEOpeTUKO-(PYHKIIMOHAILHON, YpaBHEHHM UM  HEPABEHCTB,
reOMETPUYECKON, CTOXaCTUUYECKOM ).

N3yuenne o0OmeoOpa3oBaTenbHOr0 Yy4eOHOro mpeamera «MaTeMaTHKa
3aBepIIaeTCs MOABEACHUEM UTOTOB B (hopMe IK3aMeHa B paMKax MPOMEKYTOUYHOMN
aTTecTalMy 00y4YaroIIUXCs.

B pasnene mnporpammbl «CojaepkaHue ydeOHOTO MpeaMeTa» KypCHBOM
BbIJICJIEH MaTepHuall, KOTOPbIM IIPU U3yYEHUH MAaTEMATUKU KOHTPOJIIO HE TIOJIJIEKHUT.



1.  PE3VJIbBTATbI OCBOEHMA YUEBHOI'O ITPEAMETA

JInunocTHble pe3yabTathl (Tabmuma 1)

Tabmura 1.

J1 OpHUCHTAlHA 06yanOHlHXCH Ha JOCTUIKCHUC JIMYHOI'O CHACTBA, PCAJIU3alMI0 ITO3UTUBHBIX
KHU3HCHHBIX IICPCIICKTUB, MHUIMUATHBHOCTb, KPCATHBHOCTb, TOTOBHOCTb U CIIOCOOHOCTE K
JIMYHOCTHOMY CaMOOIPCACICHULO, CIIOCOOHOCTh CTaBUTH nejim U CTPOUTH KHU3HCHHBIC
IJIaHbI;

JI2 |TOTOBHOCTh M CIIOCOOHOCTH OOECIeYnTh ce0e W CBOMM OJU3KHM JOCTOWHYIO >KH3HBb B
mpouecce C&MOCTOHTGHBHOﬁ, TBOp‘IeCKOfI 1 OTBETCTBCHHOM ACATCIIBHOCTH,

J3 FOTOBHOCTH M CIIOCOOHOCTH 06yanomI/1xcs1 K OTCTauBaHWIO JIMYHOI'O JOCTOMHCTBA,
COOCTBEHHOTO MHCHU,

Jl4 |TOTOBHOCTP M CIIOCOOHOCTH 06yqa}oumxc;1 K CaMOpa3sBUTHUIO M CaMOBOCIHUTAHHIO B
COOTBCTCTBHHU C 06IIIGHGJIOB6‘-IGCKI/IMI/I HNCHHOCTAMU U HCAJIaMH I'PaXXJAHCKOTI'O O6HICCTBa.

Js HPaBCTBCHHOC CO3HAHHNEC U NMTOBECACHUC HAa OCHOBC YCBOCHU O6H.[C‘ICJ'IOBC‘I€CKI/IX HeHHOCTeﬁ,
TOJICPAHTHOI'O CO3HAaHWA W TIOBCACHHUA B IIOJHMKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH Auajiaor ¢ ApyruMu JrOAbMH, JOCTUTATHL B HEM B3aNMMOIIOHUMMAHWA,
HaxXxoauThb O6HII/I€ HECJIW U COTPYAHUYATDb IJId UX DOCTHIKCHU A,

Js MPUHATHC T'YMAHUCTUYCCKUX I_IeHHOCTeI;'I, OCO3HAHHOC, YBAKUTCIILHOC U z[o6po>KenaTeanoe
OTHOIICHUE K IPYTOMY Y€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHUIO.

J7 MHPOBO33PCHUC, COOTBETCTBYIOIICC COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUYUMOCTU
HayKH, TOTOBHOCTbL K HAYYHO-TCXHHUYCCKOMY TBOPUCCTBY, BJIAJCHHC I[OCTOBepHOI\/’I
I/IH(l)OpMaI_II/IeI\/'I 0 HCPCAOBBIX HOOCTHIKCHUAX U OTKPBITHAX MI/IPOBOP'I U OTECUECTBECHHOM
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

JIs | TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIE CamMo00pa30BaHHIO, Ha
MPOTSHKEHUM BCEH JKM3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MpodecCHnOHaNbHOMN 1 00IIECTBEHHOM NESTEIHHOCTH.

MertanpeaMeTHbie pe3yJbTaThl
MeranpeaMeTHbIC pe3yJbTaThl, BKJIIOUAIOT OCBOEHHbIE OOYUYaIOIIUMUCS

MEKIpeJMeTHbIE TIOHATHUS W yHUBepCaJbHble yueOHble JIeHCTBUSA

(perynATUBHBIE, TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIE). Tabuia 2.

Tabmuma 2.
M PeryasituBubie YHHBepcaJIbHbIE yueOHbIe
ACHCTBHS

YMCHHC CaMOCTOSATCIIbHO OIIPCACIIATH Oﬁy'—lﬁlOHlelCﬂ HAYYHUTCH:

eI ACATCIIBHOCTH M COCTABJIATH IUIAHBI | - CaMOCTOATCIIBHO OIIPCACIIATE LEJIHM, 3adaBaTb

ACATCIIBHOCTH, CaMOCTOATCIIBHO | [TApaMCTpPbl U KPUTCPUHU, IIO0 KOTOPBIM MOKHO

OCYIICCTBIIATD, KOHTPOJUPOBATH H | OIpEACINUTDb, UTO LEJIb JOCTUTHYTA,

KOPPCKTHUPOBATH ACATCIIBbHOCTD, | OICHHUBATh BO3MOXHBIC IIOCICACTBUA OOCTHUXKCHUA

HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI
JUIS TOCTUKEHHUSI TTOCTABJICHHBIX LIEJIEH U
peanu3zauuy  IUIAHOB  JE€ATEIbHOCTH;
BBEIOMpATh  YCHEIIHBIE  CTpaTeTMd B
Pa3IMYHBIX CUTYalHsIX;

MOCTABJICHHON IIeJIH B JEATCILHOCTH, COOCTBEHHOM
KU3HHU U KU3HU OKPYKAIOIIMX JI0/IeH, OCHOBBIBASICh
Ha COOOPaXEHUSIX ITUKU U MOPAIIH;

- CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a7auHl B
00pa3oBaTeNIbHON  JEATEIBHOCTH W HKU3HEHHBIX
CUTYalMSX;
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- OLIEHUBATh PECYpPCHI, B TOM UYHCIIE BPEMS U APYTHE
HEMaTepUalbHbIE PECypChl, HEOOXOAUMBIE s
JIOCTH>KEHUS TOCTABICHHOW LIEIIH;

- BBIOMpATh MyTh AOCTHIKEHHS LENH, IJIaHUPOBAThH
pelieHrue  MOCTaBIEHHBIX  3aJa4, ONTUMU3HUPYS
MaTepuaIbHble U HEMAaTEpUAJIbHBIE 3aTPaThI;

- OpraHu3oBbIBaTh 3((HEKTUBHBIA MOUCK PECYPCOB,
HEOOXOAUMBIX JUISI  JIOCTMDKEHHUS TIOCTaBJICHHOMN
LEeJIH;

- BBIOMpaTh YCIEIIHbIE CTPATETMd B TPYIHBIX
CUTyaIusX,

-YIpaBJIATh CBOEH JESATEIBHOCTbIO B OTKPBITOM
00pa3oBaTeIbHOM MPOCTPAHCTBE.

Mo

KoMMmyHnKaTUBHbIe YyHHBepcajbHble Yy4eOHbIE
aefcTBUA

o0Imarecss u
mporecce

YMEHHE  TPOAYKTUBHO
B3alMO/IEVICTBOBATh B
COBMECTHON JESITENbHOCTH, YYUTHIBATH
MTO3UIUHU JIPYTHX YYaCTHUKOB
NesTeNbHOCTH, J(PGEKTUBHO pa3peliarh
KOH(JIUKTHI,

OOyuarommiicss HAy4YUTCH:

- OCYILLECTBIATH JIEIOBYI0O KOMMYHHUKALIUIO KaK CO
CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK BHYTpPHU
o0pa3oBaTeNIbHOW OpraHu3alud, TaKk U 33 ee
npejiesiaMu), MOA0UpaTh MAPTHEPOB IS JIETOBOM
KOMMYHHKAIIUH, UCXOll M3 COOOpa)keHHi
pe3yJIbTaTUBHOCTH B3aWMOJICHCTBHSA, a HE JIMYHBIX
CUMIIaTHH;

- MIPU OCYIIECTBJIEHUU TPYMIOBOI pabOThl OBITh
KaK pPYKOBOJMTEJIEM, TaK W UWIEHOM KOMaHIbl B
pasHBIX  poysix  (TeHepaTop — HWIEH,  KPHTHK,
UCTIOJHUTEIb, BBICTYNAIOIINN, 3KCIIEPT U T.1.);

- KOOpJWMHHMPOBATH W BHINOJHATH paboTy B
YCIIOBUSAX peasbHOro, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

- pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHS C WCIOJb30BaHUEM aJCKBaTHBIX
(YCTHBIX ¥ MUCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(DIUKTOTEHHBIE CHUTYyallud M
IpeoTBpalaTh KOHMIUKTHI 10 UX aKTUBHOH (a3bl,
BBICTpAauBaTh  JEJIOBYHD U  00pa3oBaTeIbHYIO
KOMMYHHKAIMIO, U30eras JMYHOCTHBIX OIIEHOYHBIX
CYKICHUM.

M3

ITo3HaBaTeabHBIE
JMeHCTBUA

YHUBepcajlbHble  y4eOHbIe

BJIQJICHUE HAaBBIKAMU I103HABATEIbHOM,
y4eOHO-HCCIIeI0BATENIbCKOH M MPOEKTHON
NESATEIBHOCTH, HaBbIKAMM  pa3pelleHUs
npoOJieM; CIOCOOHOCTh M TOTOBHOCTHh K

CaMOCTOSITEILHOMY ~ TOMCKY  METOJIOB
peHIeHI/ISI HpaKTquCKI/IX 3aJa4,
HpI/IMeHeHI/IIO pa3HI/I‘-IHI>IX METOA0B
MMO3HAHUS,;

My
TOTOBHOCTE u CIIOCOOHOCTD K
CaMOCTOSITENILHOM WH(OPMAITMOHHO-

MO3HaBaTECIbLHOU ACATCIBHOCTH, BKJIHOYas

OOyuarommiicss HAy4YUTCA:

- WCKaTh M HAXOOUTh OOOOIIEHHBIE CIOCOOBI
pelmieHus 3agad, B TOM 4YHCIE, OCYLIECTBIISTH
pa3BepHYTHI WH()OPMAIMOHHBIM TIONCK M CTaBUTh
Ha €ro OCHOBE HOBBIE (y4eOHbIE M MMO3HABATEIbHBIC)
3a/1a4u;

- KPUTHUYECKU OLEHHUBAThb U HWHTEPHPETUPOBATH
MH(OpPMaLIMIO C Pa3HbIX MO3MIMM, pacro3HaBaTh U
¢uKcupoBaTh NPOTUBOPEUHS B HMH(DOPMAITMOHHBIX
HMCTOYHHKAX;

- HCII0JIb30BaTh pa3iIuuHbIe MOJIETIBHO-
CXEMaTUYEeCKHE CpelncTBa Uil  NPEACTaBICHUS
CYLIECTBEHHBIX CBSI3¢ W OTHOLUICHHWH, a TaKke
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YMEHHE OpPHEHTHPOBAThCSI B Pa3IMUHBIX

MPOTUBOPEUMil, BBISIBICHHBIX B HH(GOPMAIMOHHBIX

UCTOYHHMKAX HWHGPOpPMALUK, KPUTHYECKH | HICTOYHHKAX;

OLICHHUBATH " UHTEPIPETUPOBATH - HAaxoIUTb W  IPUBOAUTH  KPUTUYECKUE
MH(OPMAIIHIO, MTOTyYaeMYIO U3 Pa3IMYHbIX | ApTyMEHThl B OTHOUICHWW JEHCTBHHA M CYXICHUU
HUCTOYHUKOB; JIpYroro; CIIOKOMHO M pPa3yMHO OTHOCUTBCS K

KPUTHYECKUM 3aMEYaHUAIM B OTHOLLIEHUU

COOCTBEHHOTO CYXKJIEHHUS, paccMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTPaWBaTh WHIMBUIYAIbHYIO
00pa3oBaTeIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHWYEHUS CO CTOPOHBI JIPYTUX YYACTHUKOB H
peCypCHbBIE OTpaHUUYCHHUS;

- MEHSATh W YAEpXKHUBaThb pa3HbIe MO3UIUU B
IM03HABATCIILHOM JESITCIIFHOCTH.

IIpeamerHnsble pe3yabrarthl (Tabnuia 3)
TpebGoBaHus K MPEeIMETHBIM pe3yJibTaTaM OCBOCHHS 0a30BOr0 Kypca

MAaTCMaTUKHU OOJIKHBI OTPaXKaTh:

TaOmura 3.

I1:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUN O MaTeMaTUKE KaK 4acTH MHUPOBOM
KyJbTYpbl U O MECT€ MATEMATUKH B COBPEMEHHOW UWBWIW3ALHAH, O
crioco0ax OMMCaHus Ha MaTEeMaTUYECKOM SI3BIKE SIBJICHUH pealbHOTO MUpa

c(hOpPMHUPOBAHHOCTH TMPEJACTABICHUN O MaTEMAaTHYECKUX TOHATHSAX KaK O
BAOKHEMIINX MATEMATUUYECKUX MOJEAX, MO3BOJSAIOIIMX OIUCHIBATE M
M3y4yaTh pPa3HbI€ IIPOLECCHl M SABJICHUSA, IOHUMAHUE BO3MOXXHOCTH
AKCHOMAaTHYECKOI0 MOCTPOCHUSI MATEMATUYECKUX TEOPHIL;

BJIQJICHHE METOJIaMH JIOKA3aTeIbCTB M aJlfOPUTMOB PEIICHUS;, YMEHUE UX
MPUMEHSTh, MPOBOJUTH JIOKA3aTEIbHBIC PACCYKJICHUS B XOJC PCIICHHUS
3a1ad4;

BJIAJICHUE CTAHAAPTHBIMU TPUEMAMHU PEIIECHUS PALUOHAIBHBIX U
WppalMOHAIBHBIX, ITOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPAaBHEHHM W HEPABEHCTB, WX CHUCTEM; MCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIE IS MOUCKA MyTH PELICHUS U
WJUTIOCTPALUY PEIIEHNs] YPABHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh TPEACTABICHUA 00 OCHOBHBIX IOHSATHSIX, HACIX U
METOJIaX MaTeMaTHYECKOI0 aHAJIN3A;

BJIQJICHAE OCHOBHBIMU IMOHATHSAMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh
YMEHHUsI PACHO3HABaTh Ha YEPTEXkKaxX, MOJEIAX M B PEAJbHOM MHpE
reoMeTpuyeckue  QUrypbl;  NPUMEHEHHE  M3YyYEHHBIX  CBOWMCTB
reoMeTpuyeckux ¢uryp u Gopmys 1l pelieHus: FeOMETPUUYECKUX 3a/1ay U
3a/1a4 C MPAKTUYECKUM COJIEPIKAHUEM;

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUA O MPOIECCAX U SIBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIM ~ XAPAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHpe, OO0 OCHOBHBIX TMOHATHUSX OJJIEMEHTAPHON TEOpPUU
BEPOSITHOCTEN; YMEHHI HaXOAUTh U OLICHUBATh BEPOSITHOCTH HACTYILICHUS
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COOBITUH B MPOCTEHIIMX MPAKTUUYECKUX CHUTYallUsIX M OCHOBHBIE
XapaKTEPUCTUKU CIyYalHBIX BEJIUYHH,;

Ils | BIajeHue HaBBIKAMU MCTOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM
IpU pelieHU! 3a]1a4;

Il | *1uis cnensix U CAa00BUASAIINUX O0YYAIOITHXCS:

OBJIAJICHHE TpaBUJIAMH  3allUCH  MaTeMaTHYecKux (opMyn H
CHEIHATbHBIX 3HAKOB pebe(HO-TOUEYHOUW CHCTeMbl 0003HaueHuil Jl.
bpaiins;

OBJIAJICHHE TaKTWJIbHO-OCSA3aTEIbHBIM CIHOCOOOM 0OCIenoBaHUs U
BOCHIPUATUS  pelIbePHBIX  H300paXEHUH  TPEIMETOB, KOHTYPHBIX
N300pakeHU FTEOMETPUUECKUX PUTYD U APYTOE;

HaJINYUE YMEHUS BBIIOJIHATh T€OMETPUUECKUE TIOCTPOEHHUS ¢ TOMOLIBIO
OUPKYJISl W JMHEWKH, 4YUTaTh peiabepHble TpapuKU 3IIEMEHTAPHBIX
(YHKIMI Ha KOOPAMHATHOM IIJIOCKOCTH, IPUMEHATH CIELUaIbHbIC
npucnocobsnienuss s pensedHoro  yepuenus  ("/Apadrcmen",
"[lxonbHUK");

OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIIOM HPOrpaMMbl HEBHU3YaJbHOTO
J0cTyna K uHGOpMaIui Ha SKpaHe MePCOHATLHOTO KOMITBIOTEpa, YMEHHE

HCITOJTh30BATh NIEPCOHATLHBIC TADIOTEXHUIECKHE cpencTBa
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHOTO J0CTyTIa CJICTIFIMU
00y4aroIMNMUCH;
I | * s oOyJaronuxcsi ¢ HAPYIICHUSIMU OTIOPHO-IBUTATEIHLHOTO anmapara:
OBJIAJICHUE CHeIuaIbHbIMU KOMITBIOTEPHBIMU CpelICTBaMH

NpEJCTaBJICHUS M  aHajdu3a JIaHHBIX M yYMEHHE  HCIOJIb30BaTh
MEePCOHAIBHBIE  CpEJCTBA  JIOCTyMa C  YYE€TOM  JBHUTAaTEIbHBIX,
peueIBUTaTENIbHBIX U CECHCOPHBIX HAPYIICHUIH;

HaJIMYUE YMEHUSI UCTIOJb30BaTh NIEPCOHAJIBHBIE CPEACTBA AOCTYTIA.
[Ipumeuanne k Tabmuue 3: * - BKJIIOYEHHE OO0O3HAYEHHBIX MPEIMETHBIX

pe3yNbTaTOB B XOJ€ M3y4YeHHs ydeOHoro mpeameTra «MaremaTuka» TOJIBKO C
yCIIOBHEM TMpHEMa Ha JaHHYIO CTICIMAIBLHOCTD JIUIl C OCOOBIMH 00pa30BaTEIbHBIMU
NOTPEOHOCTIMU

[11.COAEP’ KAHUE YYEBHOI'O ITPEJIMETA, KYPCA
OVIL.04 MATEMATHUKA

Asredpa U HaAYAJIA MATEMATHYECKOI0 AHAJIN3A

[ToBTOpenue. PemieHue 3agad ¢ MCIOIB30BAHUEM CBOWCTB YMCEII U CUCTEM
CUMCJIEHUS, NEIIMMOCTH, JOJIEM M 4YacTeW, IPOLIEHTOB, MOAyJeu uucen. Pemenue
3a1a4 C WCHOJIb30BAHMEM CBOMCTB CTEIIEHEM M KOPHEW, MHOI'OYJICHOB,
npeoOpa3oBaHUil MHOTOWIEHOB M JAPOOHO-pallMOHANBHBIX BbIpakKeHUil. Perienue
3a1a4 ¢ MCHOJIb30BAHMEM TI'PaJyCHOW Mephl yria. Moayib 4ucia U €ro CBOWCTBA.
Pemenue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C TIOMOIIBIO
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JUHEWHBIX, KBAJPAaTHBIX U JIPOOHO-pAllMOHANBHBIX YPaBHEHUH U HUX CHCTEM.
Pemenne 3aa4y ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
IEPEMEHHOM, C MPUMEHEHUEM M300pAKEHUSI UYMCIIOBBIX IMPOMEXKYTKOB. Perienue
3aJa4 C MCIOJB30BAaHUEM YHUCIOBBIX (DyHKUMH M uX TpadukoB. McnonabzoBaHue
CBOMCTB © TpaduKOB JHMHEWHBIX U KBaJpaTUUYHbIX (DyHKUUH, OOpaTHOM

MPOMOPLUUOHATIBHOCTH U (PyHKIUU y:‘/;. ['padmueckoe pelieHne ypaBHEHUN U
HEpaBEHCTB. VICHOAp30BaHME ONEpaluii HaJl MHOXECTBAMHU M BBICKA3bIBAHHSIMU.
Hcnonb30BaHrEe HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHOM NEPEMEHHOM, YUCIOBBIX
MIPOMEXYTKOB, UX 00BEAMHEHUN U mepeceueHuid. [IpuMeHenne npu pemeHun 3aaad
CBOMCTB apu(METHYECKOM U TeOMETPUYECKOM MpPOrpeccud, CYMMHUPOBAHUS
OECKOHEUHOU CXOAIIENHCS FEOMETPUUECKOM IPOTrPECCUN.

MHoecTBa (YHCIOBBIE, TE€OMETPUYECKHX (uryp). XapaKTepUCTUUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
CnocoObl 3amanus MHOXecTB I[lonmmHOXkecTBO. OTHOILIEGHHS TNPUHAIICKHOCTH,
BKJIIOUEHHSI, paBeHcTBa. Onepanun Hax MHOKecTBaMu. Kpyru Dunepa. Koneunsle n
OECKOHEYHbIE, CUETHBIE U HECUETHbIE MHOKECTBA. Llenbie u panroHaIbHbIE YKCTA.
HeiicTButenbHbie uncina. [ Ipubnuscernnvie gvluucierus. llepBUUHbBIC MPEACTABICHUS
O MHOXECTBE KOMIUIEKCHBIX 4YHCEN. Jleticmeus ¢ KOMNIEKCHbIMU YUCTAMU.
Komnnexcno — compsowcennvie  uucia.  Mooyne — u  apeymenm — uucaa.
Tpueconomempuueckas gopma KomniekcHo2o uucia. Pewenue ypasnenuil 6
KOMNJIEKCHBIX YUCTIAX.

YMmozakntoueHusi. OO0OCHOBaHUS U J10KAa3aTENbCTBO B MareMaThke. TeopeMsl.
Bunabl MmaTeMaTH4ecKux YTBEpXKACHUH. Budwl doxasamenvcms. Mamemamuueckas
UHOyKYusl. Ymeepoicoenus: obpammnoe OAHHOMY, NPOMUBONOJIONCHOE, 0DPAmMHOe
NPOMUBONONONCHOMY  OaHHomy. IIpu3HaK MW CBOWMCTBO, HEOOXOAMMBIE U
JOCTATOYHBIE YCIOBHSI.

OcHoBHas Teopema apudmetnku. OctaTku u cpaBHeHus. AnroputM EBxmna.
Kuraiickas Teopema 00 ocrarkax. Mamnas teopema @depma. (-UYHBIE CHUCTEMBbI
cunciienus. OyHkuus Dilepa, YuciIo ¥ CyMMa JeUTeNIeld HaTypajlbHOTO YKCIIA.

Panuannas Mmepa yria, TPUTOHOMETpUUYECKas OKPYHOCTb.
Tpuronomerpudeckue GpyHKIUU ynucen U yriioB. DopMyIibl IPUBEACHUS, CIOKECHUS
TPUTOHOMETPUYECKUX (PYHKIMNA, GOPMYIbI TBOMHOIO M MOJOBHHHOTO apryMEHTa.
[IpeoOpa3oBaHre CyMMbl, Pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUECKUX
(GyHKIM, 1 HA000POT.

Hymu  ¢yHKUMM, TPOMEXKYTKM  3HAKOMOCTOSHCTBA,  MOHOTOHHOCTb.
HauOonbiiee u Hanmensbliee 3HaueHue (ynkiuu. [lepuoanueckue QyHKIuU U
HauMEHbIUN nepuoa. YeTHole U HeueTHbe QYHKIUU. DyHuKkyuu «OpoobHAs yacmo

yucaa» y= {X} u «yeaasa dacmov yucaa» y= [X]



Tpuronomerpudeckue (GYHKIUM YUCIOBOTO aprymeHTta Y =COSX —y=SINX

y=1t9x y=CclgX CgpoiictBa u rpapuxu TpuroHoMerpudeckux Gpynkuumii. O6paTHbie
TPUTOHOMETPHUUECKUE (YHKIMHM, WX TJaBHBIC 3HAYCHUS, CBOWCTBA W TpaUKH.
Tpuronomerpuueckue ypaBHeHus. OTHOPOIHBIE TPUTOHOMETPUIECCKUE YPaBHEHUSI.
Pemenne mpocTedmmx TPUTOHOMETPUYECKHX HepaBeHCTB. lIpocTeifmue cUCTEMbI
TPUTOHOMETPHUYECKUX YPABHEHHIA.

CrerneHb ¢ ACHCTBUTENBHBIM TOKa3aTeNeM, CBoMCTBa cTeneHu. [Ipocreiimme
MOKa3aTeNIbHbIC YpaBHEHUS U HepaBeHCTBa. [lokazaTrenpHas PyHKIUS U €€ CBOMCTBA

u rpapuk. Yucno € u pynkuus ¥ =e"

Jlorapudm, cBoiicTBa snorapudma. JlecATHYHBI U HATypalbHbII JIorapudm.
[IpeoOpazoBanue norapupMUUecKux BbipakeHH. Jlorapupmuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckast pyHKIUS U €€ CBOMCTBA U TpaduK.

CreneHHast pyHKIMS U ee cBoMcTBa U rpaduk. UppannoHanbHble ypaBHEHUS.

MeTton uHTEpBaNoOB Al pelieHusi HepaBeHCTB. lIpeoOpa3zoBanust rpadukos
(YHKIMI: CBUT, YMHOXKEHHE HA YUCIIO, OTPAKEHUE OTHOCUTEIBHO KOOPAMHATHBIX
oceil. ['papmueckne MeTOAbl pEIICHUS YypaBHEHUH U HEpaBeHCTB. PerieHue
YpaBHEHUHN U HEPABEHCTB, COJEPKAILUX IEPEMEHHYIO 110J] 3HAKOM MOYJIS.

Cucrtembl  TOKa3aTeNbHbIX, JIOTAPUPMUYECKUX M  UPPALUOHATBHBIX
ypaBHeHUH. CHCTEMBbl TOKAa3aTENbHbIX, JOTapUPMUUYECKUX U HPPALUOHAIBHBIX
HEPABEHCTB.

B3aumnuo oOpatabsie Gyukuun. ['paguku B3auMHO 00OpaTHBIX (HYHKITUH.

YpaBHEHHS, CUCTEMBbl YpaBHEHUU C mnapameTrpoM. Dopmyra bunoma
Hviomona. Pewenue ypasnenuti cmenenu 6viuie 2 cneyuanbHulx 6u0os. Teopema
Buema, meopema be3y. llpusooumvle u nenpugooumvie mHoz2ounenvl. OCHOBHASA
meopema  aneeopvl.  Cummempuueckue  MHo2ouneHvl.  Llenouucnennvie  u
YeNl03HAUHbIe MHO20YIEHDYI.

[Tonsitue mpenena QyHkuuu B Touke. [lowamue npedena @yHkyuu 6
beckoneunocmu. Acumnmomsi epaguxa @pyuxkyuu. CpagneHue 6ecKOHEUHO MANbIX U
beckoneuno oOonvuwiux. HemnpepbiBHOCTE (yHKUMU. Céolicmea HenpepvlGHbIX
@yuxyuti. Teopema Betiepwmpacca.

Hubdepenuupyemocts  dynkuuu. I[lpousBogHass ¢GyHKUMM B TOYKE.
KacarenpHas x rpaduky ysHkuuu. ['eomerpudeckuiit u (PU3HMYECKUM CMBICI
pou3BOIHOMU. [Ipumenenue npouzeooroii 6 ¢usuxe. IIpon3BoAHBIC dIEMEHTAPHBIX
¢bynaknuid. [TpaBuna nuddeperiupoBanms.

Bropas npousBoHas, ee reOMEeTpHUUecKUii U U3UYECKUN CMBICI.

Toukn »skcTpeMyma (MakcuMymMa W MHHMMYMa). McciiemoBaHue
AIIEMEHTapHbIX (YHKIUH Ha TOYKH HKCTpEeMyMa, HaumOoJjblllee M HauMEHbIIee
3HAUYEHUE C MOMOIIBIO MPOU3BOIHON. [locmpoenue epaguxos Qyukyuii ¢ nOMoubo



npouszeoomnvix. Illpumenenue npou3eooHou npu pewieHuu 3aoay. Haxoowcoenue
IKCMPEMYMO8 (DYHKYUL HECKONbKUX NePEMEHHDIX.

[TepBooOpa3zHasl. Heomnpenenennsiit HMHTETrpall. [TepBooOpa3zHbIe
aneMeHTapHbIX  GyHkiuid. [lmomanes KkpuBonMHEHHOW Tpameuun. Dopmyra
Hrerotona-Jleitonuna. OnpeneneHHblid MHTErpai. Buluucienue niaowjadeu NIOCKUX
Gueyp u 00veMo8 men 8paujenus ¢ NOMOWbIO UHMe2Paid.

I'eomerpus

[loBTOpenue. PemeHnue 3agad C HUCMIOJNB30BAaHUEM CBOMCTB (QUIYyp Ha
IUIOCKOCTH. PeleHue 3amay Ha JOKA3aTelNbCTBO M IOCTPOEHUE KOHTPIPHUMEPOB.
[IpumeHeHne npocTeNINX JOTHYECKUX MpaBuil. PelleHue 3a1au ¢ MCNOJIb30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOIICHWH B MPSMOYTOJBHBIX TPEYTOJbHUKAX,
(akTOB, CBSI3aHHBIX C YETHIPEXyroJiibHUKaMH. PeleHue 3agad ¢ WCIOJIb30BAHUEM
(akTOB, CBSI3aHHBIX C OKPY>KHOCTSIMH. Perienne 3a1ay Ha U3MEPEHUs Ha TUIOCKOCTH,
BBIUMCICHUS JUIMH W TUIOManeil. Pewenue 3adau ¢ nomowpio GeKmopos u
KOOpOUHam.

Harnsgnas crepeomerpust. [Ipusma, napannenenumnen, nupaMuaa, TETpasip.

OCHOBHBIE MOHATUSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U
ciencTBus U3 HuX. [lonamue 06 akcuomamuieckom memooe.

[TocTtpoeHne ceyeHnii MHOTOTPAHHUKOB METOAOM CclenoB. LleHTpanbHOe
nmpoekTupoBanue. [loctpoeHne ceueHnii MHOrOTPaHHUKOB METOAOM MPOEKIUN.

CkpemuBaronyecs mpsMble B MPOCTPAHCTBE. YTOI MEXAY HUMH. Memoobl
HAXONHCOCHUSL PACCMOSHULL MeHCOY CKPewuearomumMucs npamvimu. TeopeMbl o
napajuleIbHOCTH MPSAMBIX M IUIOCKOCTeM B mpoctpaHcTBe. [lapamnensHoe
OPOEKTUPOBAHWE U u300paxeHue ¢uryp. [eomempuueckue mecma moueKk 8
npocmpancmee. 1lepneHIUKYISIpHOCTh NPAMONM U IJIOCKOCTH. OpTOroHanbHOE
npoekTupoBanue. HakinoHnHeie u mpoeknuu. Teopema o Tpex MepreHauKyspax.

Buowvr mempasopos. Opmoyenmpuueckuti mempas’0p, KapKacHwvlll mempasop,
pasHocpaunslii. mempal’op. [Ipsmoyeonvroili mempas’op. Meouanvl u dumeouarsi
mempasopa. [locmpausanue mempas’opa 0o napaiieienuneod.

Paccrosnus mexay ¢urypamu B mpocTtpaHcTBe. OOHMil mepneHaAuKyssp
JBYX CKpPEUIMBAIOUIMXCS MPSAMBIX. YIUIbI B INpocTpaHcTBe. lleprneHauKyspHbIe
II0CKOCTH. [lnowaos opmozonanvHou npoexkyuu. Illepnenouxynsapuoe ceyeHue
NPUIMBbL.

Buasr MHOTOTpaHHUKOB. Pazsepmku muococpanuuxa. Kpamuatiwue nymu ua
NOBEPXHOCU MHO202PAHHUKA.

Teopema  Otuinepa. llpaBuibHblE  MHOTOTPaHHUKU. /[golicmeeHHocms
NPABUTILHBIX MHO20CPAHHUKOS.

[Tpuzma. Ilapamnenenunen. CpoiicTBa mapasuienenumnena. [IpsMoyroibHbIi
napayuienenunen. HakioHHbIe TPU3MBI.



[Mupamua. Buasl nupamua. DaeMeHThl MPaBUiIbHON nupaMuibl. [Tupamu bt
C pPaBHOHAKJIOHEHHBIMU peOpaMu U TpaHSIMH, UX OCHOBHbIE CBOMCTBA.

[1no1maam noBepXHOCTE MHOTOTPaHHUKOB.

Tena Bpalmienus: UWIUHAP, KOHYC, map u chepa. CeyeHus HUIMHAPA, KOHYCa
u mapa. [llapoBoii cerMeHT, 1apoBOM CJIOM, MIapOBOM CEKTOp (KOHYC). Y ceueHHas
nMpamMuja ¥ yCeUCHHBIH KOHYC.

KacarenbHble mpsiMple W TJIOCKOCTH. BriMcaHHbIE W OMHCaHHBIC CQEpHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

BekTopsl u koopauHaThl. CymMMa BEKTOPOB, YMHOXEHUE BEKTOpa Ha YHUCIIO.
VYron mexay BekTopamu. CKansipHOE NpOU3BEICHUE.

VYpaBuenue 1ockoctu. Dopmyna paccTosHUS MEXKIY TOUKAMU. YpaBHEHHE
chepol. @opmyna paccmosanus om mouxu 00 niockocmu. Cnocobwl 3a0aHus NPAMOou
VPa8HeHUsMU.

Pewenue 3a0au u oOokazamenvbcmeo meopem € NOMOWBIO BEKMOPOS U
MemoooM KOOpOUHAm.

[lonsitue o6bvema. OOBEMBI MHOTOIpPaHHUKOB. OOBEMBI TeJd BpalEHUS.
Axcuomovl 0obvema. Bvioo hopmyn obvemos npsamoyeonvnoz2o napanienenuneod,
npusmovl u nupamuosl. Popmynvt 051 HAxXoAHcOeHUsE 00vema mempa’opa. Teopemuol
00 OMHOWEHUSAX 00BEMOS.

Ilpunooicenuss unmezpana K GblYUCIEHUIO 00HEMO8 U NOBEPXHOCMEl mell
spawenus. Ilnowaosv cpepuueckoeo nosica. Obwvem wiapogoeo cnos. llpumenenue
00beM08 npu peuieHuu 3a0ay.

[Tnomans cdepsl.

Pazeepmra yununopa u xonyca. Ilnomanas MOBEpXHOCTH IUIUHIPA U KOHYCA.

KoMOuHaimm MHOTOTpaHHUKOB M TEJT BpaICHUS.

[Tonobue B mpocTpancTBe. OTHOIICHHE 00BEMOB U TUIOMIAJCH TTOBEPXHOCTEH
no100HBIX GUryp.

Heuowcenuss 6 npocmpancmee:  NAPANLNENbHbIUL  NEPEHOC,  CUMMEmpUs
OMHOCUMENLHO NIOCKOCMU, YEHMPAIbHAS CUMMEMpPUsl, NOGOPON OMHOCUMENbHO
NPSAMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha niockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOOS.

CrarucTiKa ¥ Teopusi BEPOATHOCTENH, KOMOUMHATOPUKA

Hcnons3oBanue TabaUIl U AUarpaMm JJisl IPEICTaBICHUS JIaHHBIX. Pelienue
3aJ1ay Ha TPUMEHEHHUE ONMMCATEIIbHBIX XapaKTePUCTUK YUCIOBBIX HAOOPOB: CPEIHHUX,
HAauOOJBIIEr0 M HAUMEHBIIETO 3HAYEHUS, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO
OTKJIOHEHHsI. BblunclieHHe 4acTOT M BEPOSITHOCTEH COOBITHIA. Brruncnenne
BEPOSITHOCTEH B ONBITAX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU HCXOJaMHU.
Hcnonb3oBaHne KOMOMHATOPUKU. BpluncieHne BepoOATHOCTEH HE3aBUCHUMBIX
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coObiTuii. Micnonp3oBanue (HopMyIbl CIOKEHHS] BEPOSTHOCTEH, AuarpamMm Jinepa,
JiepeBa BeposTHOCTEH, popmMyibl bepHyu.

Beposamnocmnoe npocmpancmeo. Axcuomvt meopuu 6epoamHocme.

YcnoBHasgs BepPOSATHOCTh. [IpaBuino yMHOXEHUsS BepoATHOCTER. dopmyria
nosgHou BepositHocTh. Dopmyiia baiieca.

JluckpeTHble cllydaliHble BeJIWYMHBI U pacnpegesneHus. CoBMECTHbIC
pacnpeaenenus. PacnpeneneHne cymMmMbl B TPOU3BEICHUS HE3ABUCUMBIX CITyYaHBIX
BEJIMYMH. MaTeMaTH4ecKoe OXHAAaHWE W JHUCHEPCUs CIIy4YallHOM BEJIIMYUHBI.
MaremaTn4eckoe 0KUIAHUE U JUCTIEPCUSI CYMMBI CIIy4allHbIX BEJIUYHH.

IV. TEMATHNYECKOE ITNIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOJMUMbBIX HA OCBOEHUE KAXJIOM TEMBI
[Ipu peanuzanuu conepkanusi o01e00pa3z0BaTEILHOr0 Y4eOHOTO MpeaMeTa

«Marematukay» B npenenax ocsoenus: OIIOII CITO na 6a3e 0CHOBHOTO 00IIEro
o0pa3oBaHus ¢ MOJydeHHEM cpeaHero odiiero oopazosanus (ITIICC3)
MaKcHMaJibHas ydyeOHas Harpy3ka oOydatommuxcs coctaniseT 309 yacoB u3 Hux 118
9acoB JICKITUH, YPOKH, 88 4acOB MPAKTHUECKUX 3aHATUI; BHEAYTUTOPHASL
camocTrosiTenbHas padora odyuaromuxcs 103 yaca.
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TemaTuuyeckoe NVIAHUPOBAHUE

HaunmenoBaHmue pa3xeioB u

Coz[epmafme yqeﬁﬂoro MaTepuaJia, J'[aﬁOpaTOprIe paﬁoTbl H NNPAKTHYCCKHUE 3aHATHUSA,

O0beM yacoB

TeM CaMOCTOSITe/IbHASL padoTa 00yUYarouuxcst
1 2 3
BBenenue. IloBTopenue kypca 7 -9 knacca 4
I13 Nel. BxoaHO#1 KOHTPOJIb 2
Pazngen 1. JeiicTBUTEIbHBIE YHCIA 12
Tema 1.1. MHox)ecTBa MHokecTBa (YUCIIOBbIE, FeOMETPUUECKUX PUryp). XapakTepucTHUECKOE CBOWCTBO, SJIEMEHT
MHO>KECTBA, IIyCTOe, KOHEUHOE, OECKOHEUHOE MHOXKeCTBO. CIIOCOOBI 3a/1JaHUsI MHOYKECTB 5
[TonmHoOkecTBO. OTHOIICHUS TPUHAIIKHOCTH, BKIIFOUEHUS, paBeHcTBa. Onepauu Hajl
MHOkecTBaMu. Kpyru Dittepa. KoHeunsie 1 6eCKOHEYHBIE, CYSTHBIC M HECUSTHBIC MHOXKECTBA.
Tema 1.2.Pa3Butne nonstus o | Llenbie u panronanbHble uncna. [leficTBuTenbHble uncia. Komniekcuvie uucia. )
quCIe
Tema 1.3. [TpubnmxeHHbIe [TpubnmxeHust MeHCTBUTETBHBIX YHNCET KOHEYHBIMU JECATUYHBIMU  JIPOOSIMHU.
BBIYHMCIICHUS lozpewnocme npubaudicenus. Abcontomuas u OMHOCUMENbHASL NOSPEUHOCU NPUOIUIHCEHUS. 2
Ilpasuna oeticmeutl (croxcenue (bluumanue), yMHOMCeHuUe, oelenue) ¢ NPUOIUACEHHBIMU YUCTIAMU.
IIpakTHYeckne 3aHATHS Ne2 BrimonHeHue npuOIMKEHHBIX BBIYUCICHUN U IEHCTBUI HAJl KOMIUIEKCHBIMU YHCIaMH 2
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHUMN 10 pazaeny 1.
TemaTuka BHeayIUTOPHOIi caMOCTOSITeILHON PadoThI:
OcHoBHas TeopeMa apudmeruku. OcraTtku U cpaBHeHUs. Anroput™m EBknnaa. Kuratickas Teopema 4
00 ocratkax. Manas teopema depma. q-MUHBIE CHCTEMBI cunciaeHus. OyHkmms Diinepa, YUCIO U
CyMMa JIeNIUTeNIel HaTypaTbHOTO YUCIIA.
Pa3nea 2.KopHu, cTeneHu u Jorapugpmsol 20
Tema 2.1.Crenens ¢ Kopun wu crenenn. KopHu HaTypanbHOM CTeNeHM M3 4uciaa W MX CBoicTBa. (CreneHu ¢
JNENUCTBUTENBHBIM MTOKA3aTENIEM | pallMOHAJBHBIMU [OKa3aTelsiMU, HUX CBoicTBAa. CTENmeHW C JEHCTBUTEIBbHBIMU IMOKa3aTEsIMU. 2
Ceoticmea cmenenu ¢ 0elicmaumenbHblM NOKA3amesiem.
Tewma 2.2. Jlorapudmsr Jlorapudm. Jlorapudm uucna. OcHnogHoe nozapugpmuueckoe modcoecmgo. JIeCATUUHBIE U 6

HaTypaibHbIe JJorapudmel. [IpaBuna aeiicTBuii ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.
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HpaRTn'{ecmle 3aHATHUSA

Neo3.TIpeoOpazoBaHue CTENEHHBIX BbIPAXKCHUI

Ne4 TIpeoOpa3oBaHue OKa3aTEIbHBIX U JIOTApU(PMHUIESCKUX BBIPAKESHUMN.

Ne5.KontponbHas paborta Nel

CamMocTrosTenbpHas pa60Ta: BBINOJIHEHHE JOMAIIHHUX 3aJaHUH 1O pas3aeiay 2.

DN NN

Pasznea 3. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Tewma 3.1.I1apannensHOCTh B
MIPOCTPAHCTBE

[Ipenmer cTrepeomeTpuu. AKCHOMBI cTepeoMeTprun. HekoTopeie ciencTBus U3 akcuoMm. BzaummHoe
pacmoJioKEHUe JBYX IMPSIMBIX B HOpocTpaHcTBe. I[lapamienbHOCTs NOPSMOM M IUIOCKOCTH.
[TapannenbHOCTH TIOCKOCTEM.

Tema 3.2.
[leprnieHIUKYISIPHOCTD B
MIPOCTPAHCTBE

IlepneHquKyISIpHOCT NPAMOW M IIOCKOCTH. llepnenaukyissp u HakioHHas. Teopema o Tpex
NEPNEHIUKYIApax. YIoldl MEXIy NpAMON M IUIOCKOCTBbIO. JIBYrpaHHBIM yrona. Yroia Mexny
IJIOCKOCTSMU. 1IepneHIuKyIapHOCTh ABYX IJIOCKOCTEH.

['eomerpuueckre npeoOpa3oBaHUS IMPOCTPAHCTBA: MapajlIeNbHBIH  MEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO IIOCKOCTH.

IIpakTHYecKkune 3aHATHA

Ne6. Pemenue 3aau no reme: «llapamienbHOCTh U NEPIEHANKYISIPHOCTh B IPOCTPAHCTBE»

Ne7. Pemienne 3anad 1o teme: «YTJbl U PaCCTOSIHUS B IPOCTPAHCTBE»

CamocrosiTelbHast paGoTa: BBINOJHCHNE TOMAIITHUX 3aJIJaHUH 110 pa3neny 3.

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHOM PadOThI:
[TapannensHoe  mpoekTUpoBaHue. [lnowads  opmocoHanbHOU

IPOCTPAHCTBEHHBIX (PUTYD.

npoexyuu.  V300paxkeHue

Pa3nen 4. KoopauHaThl H BEKTOPbI

26

Tema 4.1. MeTtox koopinHAT B
IIPOCTPAHCTBE

[IpsimoyronbHast (lekapToBa) cucTeMa KOOpJAWHAT B mpocTpaHcTBe. Dopmyra pacCTOSTHUS MEXIy
JBYMsI TOUKaMH. YPaBHEHMsI MpPSAMOW u niaockocmu. Vcnonb3oBaHME KOOPIMHAT INPU PELICHUU
MaTeMaTHYeCKUX M MPUKIAJHbIX 3a]a4.

Tema 4.2.Bextops! B
MIPOCTPAHCTBE

BexTopel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
ymcio. PasnoxkeHue BeKTOpa IO HampaBiIeHHUSM. YTOJd MEXIy AByMsl BekTopamu. I[Ipoexius
BeKTOpa Ha ock. Koopaunarte! Bektopa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

Kommnanapuele BekTOphl. PasnokeHue BekTopa 1O TpeM HEKOMIUIAHAPHBIM — BEKTOPAM.
Mcnonp30BaHnEe BEKTOPOB IPU PEIIEHUU MaTEMAaTUYECKUX U IPUKIIAHBIX 3a4a4.

IpakTnyeckune 3aHATHSA

No8.CocraBienue ypaBHEHUS MPSIMOit
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No9.JleiicTBUS HaJl BEKTOpaMHU B KOOpIMHATAX

Nel0.Pemenne npoctermmx 3aja4 B KOOpJAUHATAX

Nell.Pemrenue MareMaTuuecKuX U MPUKIIAIHBIX 33/1a4 C IIOMOIIBIO BEKTOPOB U KOOPJAUHAT

Nel2.KontponsHast padota Ne2

NN NN

CamocrosiTeibHAs padoTa: BHINOTHEHHE JOMAITHUX 3a/IaHuH 10 pa3aeny 4.
I[IpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI paboThI:

BekTopHoe 3a/1aHue NPsAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 10
PacuerHo-rpadudeckas pabota mo teme «YpaBHEHHE MIPSIMOID
Pa3nen 5. OcHOBBI TPUTOHOMETPHUH 36
Tema$5.1. Tpuronomerpuueckue | Paguannas mepa yria. BpamarensHoe nsuxenne. CUHYC, KOCUHYC, TAHT€HC U KOTaHT'€HC YuCJa. 5
(yHKIIMK 9MCIOBOTO apryMEHTa
Tema 5.2. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKJIECTBA, (GOopMYyIIbl MpuBeeHUs. CHHYC, KOCUHYC U TaHI'€HC
Tpuronomerpuyeckue CYMMBI M Pa3HOCTH JBYX yIJ10B. CHHYC M KOCHHYC IBOMHOTO yria. @opmynvl HOIOGUHHO20 Y2id. 4
dhopMyIibL IIpeobpazosanus cymmvl mpuecoHoMempuyeckux yHKyuili 8 npoussedenue u NPpou3eeoens 6
cymmy. Buipaosicenue mpueconomempuueckux @hyHkyuil uepes mauneeHc noi08UHHO20 apeyMeHma.
Tema 5.3. [Ipocreiiimme TPUTOHOMETPUYECKHE YpaBHEHHA. PeleHue TpUrOHOMETPUYECKUX YpPaBHEHUM.
TpHUroHOMeTpHYECKHe IIpocmetiwue mpuzonomempuueckue HepageHcmea. ApKCuHyc, apkKoCUHyc, GpKmaH2eHc yucid. 2
YpaBHEHUS
[IpakTuyeckue 3aHATHA Nel3. 3aBuCHMOCTH MEXy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO U TOTO K€ yIJia 2
Nel4. TIpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BhIPAKEHUIH. 2
Nel5. IIpeobpazoBaHust CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIMI B IPOU3BEACHUE U IPOU3BEACHUS 2
B CYMMY.
Nel6. Pemienne mpocTedInX TPUrOHOMETPUUECKUX YPABHEHUM 2
Nel7. Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN 2
Nel8. Pemienne npocTedmx TpUroHOMETPUYECKUX HEPABEHCTB 2
Nel19. Kontposnbaas pabota Ne3 2
CamocrosTenbHas paboTa: BHIIIOTHEHNE TOMALTHUX 3a/IaHUi 110 pa3aeny S.
[IpumepHas TemaTHKa BHEAYTUTOPHOM CAMOCTOSITEIHHOM paOOTHI: 14

I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB;
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Pemienne TpuronoMeTpuueckux ypaBHeHui Buga asinx + bcosx = ¢, rae ¢ # 0.

Pa3nes 6. @ynknum, uxX cBoiicTBa M rpauKu 32

Tema 6.1 YucnoBast pynkius. | @ynkuuu. OOnacTh oOnpefeNeHUss W MHOXKECTBO 3HA4YEHUH; Tpaduk (QYHKUIUHU, MOCTPOCHUE

Crioco6bl 3a1anust QYHKIHH, rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CBOMCTBA CpoiicTBa (h)yHKIMHM: MOHOTOHHOCTH, YETHOCTh, HEUETHOCTb, OTPAHWUYCHHOCTbH, MEPUOJUYHOCTH.
[TpoMexyTkn BO3pacTaHusi W yObIBaHMs, HauOoOIblee M HAUMEHbIIEe 3HAYEHHUSA, TOUKH
skcTpemyMma. ['padpuueckas wunTepnperanus. [Ipumepsl (QyHKIMOHANBHBIX 3aBHCHMOCTEH B 2
pealbHBIX MPOLIECccaxX U SBICHUSIX.

Oo6patubie GyHKIMU. Ob6aacms onpedenenus u obracms 3Havenuti oopamuoi @yuxkyuu. I'paduk
oOpaTHON (YHKIUH.
Apudmerndeckue onepanuu Hal GyHKIusAMU. CrnoxHast QyHKIHUS (KOMIO3UIIHS).

Tema 6.2 Ilpenen GyHakum. ITocnenoBarenbHocTd. CIOCOOBI 3aaHUsI U CBOMCTBA YMCIIOBLIX IIOCIEN0BATENLHOCTEN. [lonamue

OCHOBHBIE CBOMCTBA 0o npedene nocneoosamenvhocmu. Cywecmeoganue npeoena MOHOMOHHOU O2PAHUYEHHOU

TP ENOB. nociedosamenvrocmy.  CyMMUpOBaHHME — ToclefoBaTenbHOCTel. beckoHeuHo — yObIBaromas
TreOMETPUYECKas IIPOTPECCHUS U €€ CyMMaA.
llonamue o Henpepvienocmu @yuxkyuu. IlonstTe o mnpenene ¢yHkuu B Touke. [loBeneHue 4
byakumii Ha OeckoHEUHOCTH. [lomsmue npedena @Qyukyuu 6 OeckoHeyHocmu. Acumnmomol
epagpuxa @ynxyuu. CpasHenue 6eCKOHEUHO MANbIX U OeckoHeyHo Oonvuiux. HempepbIBHOCTH
byakuun. Ceoticmea nenpepulsHvix (hynkyuii. Teopema Betiepwmpacca.

Tema 6.3 IIponsBogHas IIpousBonnas. Ilonatue o mpous3BoAHON (DYHKIMH, €€ FeOMETpUUYECKUNH U (PU3HMUECKUI CMBICII.
[TpousBogHasi creneHHOW (QYHKIMM C HATypalbHBIM TOKa3aTelieM. YpaBHEHHE KacaTelbHOW K 6
rpaduky GyHkun. [Tpon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO.

IIpakTHyeckue 3aHATHS Ne20.Brruncnenue npenenos. Buasl HeonpeaeneHHOCTEN U cIOCOOBI UX PaCKPBITHS 2
No21.Bpruncnenne nporu3BOJHON ¢ TOMOIIBIO ONPEIECTECHUS 2
Ne22 . TIpumenenue npasui 1udepeHIpoBaHus 2
Ne23. KontponbHas pabora N4 2
CamocrosiTesibHAsi padoTa: BINOJHEHUE JOMAIIHUX 33JIaHUi IO pa3aeny 6. 12

IIpumepHasi TeMaTHKAa BHEAYAMTOPHOI CAMOCTOSITE/ILHOM PadoThI
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CDyHKLﬂ/lM ((0p06H€l}1 yacmos ducaa) y= {X} u «yenas 4acmos ducaa» y= [X]
3ameuartenbHbIC TIpeielibl. JJ0Ka3aTebCTBO MEPBOTO 3aMeUaTeIbHOrO pe/iea.

Heonpenenennoctu [oo - o], [1*].

[Tonsitre muddepeHnmana u ero NPHIoKECHUs

Pasznen 7. CreneHHble, NoKa3aTeJbHbIE, Jorapu@MuyecKue 1 TPUTOHOMeTPUYecKHe (PYHKINH 43

Tema 7.1. Crenennas ¢pynkuus | CrenenHass ¢yHKuusi, ee cBoiictBa W rpaduk. BzaumHo oOpatHbie ¢yHKIMU. PaBHOCHIBHBIE
YPaBHEHHUs U HepaBeHCTBA. ppannoHanbHble ypaBHEHUS U HEpaBeHCTBa. [Ipon3BoaHas cTeneHHON 4
byHKIHH.

Tema 7.2. Iloka3zaTenbHas [Toka3zarenbHas ¢yHKuus, ee cBoiictBa M rpaduk. IlokasarenbHble ypaBHEHHMsS M HEpPaBEHCTBA. 6

byHKLMsA CucTeMbl IOKa3aTeNIbHBIX YpaBHEHUH U HepaBeHCTB. [Ipon3BogHas moka3zaTeabHONU (GYHKLUY.

Tema 7.3. Jlorapupmuueckass | Jlorapupmuueckas ¢QyHkuus, ee cBoiictBa u rpadux. Jlorapudpmuueckue ypaBHEHHUS U 6

byHKIUSA HepaBeHcTBa. [IponsBoaHas norapupmudeckoin QyHKIUY.

Tema 7.4. OO6nactp ompeneneHUid M MHOXKECTBO 3HAYEHHUH TPUTOHOMETpUYECKUX (YHKUuH. YeTHOCTs,

TpUroHOMETPHYECKHE HEYETHOCTh, MEPUOJMYHOCTh TPUIOHOMETpHYECKMX (yHKIMA. CoiicTBa ¢Qynkumi Y = €0S*)

yHkunn Y =SINXy yy rpadukn. Ceoiicta pyuxunn ¥ =~ € X y eé rpadux.
Obpamusie mpueconomempuyeckue yHKYuu. 6
[IpeoOpazoBanus rpadukos. [lapamienbHbIil IEPEHOC, CAMMETPHUSI OTHOCUTEIBFHO OCEH KOOPIUHAT
U CHUMMETpUsS OTHOCHUTEIbHO Hayajla KOOpAUHAT, CHUMMETPHsSl OTHOCHTEIBHO MpsAMON Yy = X,
pacTsDKEeHUE U C)KaTUe BAOJIb OCel KOOpAMHAT.
[Tpon3BOHBIE TPUTOHOMETPUUYECKUX (PYHKIIUH.

IIpakTnyeckune 3aHATHA Ne24 Pemienne uppanoHaabHbIX YpaBHEHUM 2
Ne25. Pemenue nokasaTenbHbIX ypaBHEHUH U I10KA3aTEIbHBIX HEPABEHCTB 2
Ne26. Pemienue norapupmMudeckiux ypaBHEHUH U TOrapu(pMUUECKHX HEPABEHCTB 2
No27.IToctpoenue rpadgukoB CTCTICHHBIX, MOKa3aTeJIbHBIX, Jorapu(MUIECKUX u 5
TPUTOHOMETPUUYECKUX (QYHKLUH.
Ne28.KontponsHast pabota Ne5 2
CamocrosiTeibHast padoTa: BHIIIOJHEHNE JOMAIIHUX 3alaHuM 10 pa3aeny 7. 11
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IIpumepHasi TeMaTHKAa BHeayAUTOPHOI CaMOCTOSATEJIbHOI padoThI:

Pewenue ypasnenuii cmenenu eviute 2 cneyuanvHuvix 6udos. Teopema Buema, meopema besy.
Ilpusooumvie u Henpusooumvle mHozounenvl. Ocnosnas meopema anceopvl. Cummempuueckue
MHO204Nenbl. Llenouucnennvle u yeno3HauHvle MHO2OYIEHb.

CrnosxeHne TapMOHUYECKUX KOJIeOaHuUI;

['padmyeckoe pemieHne ypaBHEHUN 1 HEPABEHCTB;

[Toctpoenue rpadukoB QYHKITUH C ITOMOIIBIO TPEOOPa30OBAHUN

Pazngen 8. MHororpanHHuKu 26
Tewma 8.1.1Ipu3ma [lonsitue MHOTOTpanHuKa. BepiuHael, pedpa, TpaHu MHOTOTpaHHUKA. Pazeepmka. Muozozpanmsvie
yenvl. Boinyknvie mnocoepannuku. Teopema Diinepa. 6
[Tpusma. [Ipsmas u Hakronnas npusma. [lpasunbnas npusma. [apamnenenunen. Ky6. Cummerpuun
B KyOe, B napajuienenunene, B npusme. CeueHus Kyoa, Mpru3Msbl
Tewma 8.2.Ilupamuna [Mupamuna. IlpaBunbHast nupamuna. Yceuwewnas nupamuoda. Tetparnp. Buowvl mempas’opos.
Opmoyenmpuyeckuii. ~ mempas’dp,  KAPKACHIL — mempal’op,  PAGHOSPAHHBIL  Mempa’op.
Lpsamoyeonvruiti mempasop. Meouansr u oumeouanst mempas’opa. JJocmpaueanue mempa’opa 00 6
napannenrenuneda. Cummempuu 6 nupamuode. Ilupamunpl ¢ paBHOHAKIOHEHHBIMH pedpaMu U
rpaHs MM, HX OCHOBHBIE CBOICTBA. Ceuenust nupamuasl. [lnmomamu  moBepxHOCTEH
MHOTOT'PaHHUKOB.
IIpakTuyeckune 3aHATHA No29.Pemenne 3a1a4 Ha HAXOXKIECHUE PJIEMEHTOB TPU3MbI U IOCTPOCHHS CEUEHU M. 2
Ne3(0Pemrenne 3a1a4 Ha HAXOXKJICHUS JIEMEHTOB MUPAMUBI K TIOCTPOCHUS CEYEHUM. 2
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIHUX 33JIaHUAN IO pa3aeny 8.
IIpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI padoThI: 10
[IpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap, TOACKAdIP U UKOCAIP).
[IpaBunbHBIE W TOTYNPABHIIBHBIC MHOTOTPAHHUKHI
Pa3nes 9.Tesia 1 moBepxXHOCTH BpalleHUA 17
Tema 9.1.1{ununap [Tonstue munuHApa. OCHOBaHUE, BHICOTA, OOKOBAs MMOBEPXHOCTH, 00pa3yrolas, paBepTka. Ocesbie 2
Ce4eHUs U CeYeHUsl napaiesibHble OCHOBAHUIO.
Tema 9.2. Konyc [Tonstue konyca. OcCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTh, 0Opasyromas, pa3Beptka. Ocesvie
ceveHus U cedenus napaiieivhvle OCHO8aHUI0. JNnunc, 2unepooia, napabdoia Kaxk cedenus KoHyca. 2

Yceuennwiii KOHYC. l[uﬂuudpuqecme U KOHU4YeCKUue noeepxHocmu
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Tema 9.3. lllap u chepa

Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonioxxenue chepsl U Iiockoctu. Kacamenvhas
naockocms K cghepe. Ilnomans cheps.
Copepa, snucannas 6 MHO202PAHHUK, chepa, ONUCAHHASL OKOJIO MHO20ZPAHHUKA.

[MpakTnyeckune 3aHATHSA

Ne31.Pemienue 3a1au Ha HAXOXK/JIEHUE AIIEMEHTOB LIMJIMH]IpA U KOHYCa

Ne32.Pemienue 3a/1a4 Ha HAXOKACHUE 3JIEMEHTOB Iapa U cepsl

Ne33.KontposbHas pabota Ne6

CamocrosiTesibHasi padoTa: BBINOJHEHUE JOMAILIHUX 33JIaHUM 110 pa3aeny 9.
IIpumepHas TeMaTHKA BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
Kounueckue ceueHus u ux IMPUMCHCHUC B TCXHUKC

Paznen 10. IuddepenunanbHoe 1 MHTErpajbHOE HCUMCICHUS

33

Tewma 10.1.
Huddepennnanbuoe
HCUYHUCIICHUE U €TO
IMIPHUIIOKCHUSA

[TpuMeHeHre TPOU3BOJHON K HCCIICAOBAaHUIO (DYHKIMA U MOCTpOeHHIO rpadukoB. [IpoussooHvie
00pamHol yHKYUU U KOMROZUYUU PYHKYUU.
[TprMepsI UCITOJIB30BAHUS TTPOU3BOTHON JUTSI HAXOXKACHUS HAMTYUIIETO PEIICHUS B TIPUKIIATHBIX

3ajauax. Bropas npousBoHas, ee reoMeTpudecKuil U pusndeckuii cMbici. Haxoxxnenne ckopocTu
JUTSL TIpoliecca, 3aJlaHHoro (hopmysoit u rpaduxom.

Tema 10.2. UHTerpansHoe
UCYHCIIEHUE U €r0
IIPUIIOKEHUS

[TepBooOpaznas u uaTerpai. HeonmpeneneHnnslit uHTErpa, ero cBoiicTBa. Tabmuiia MHTErpaioB.
[TpuMeHeHne onpeaeIeHHOro HHTerpaia Juisi HaXOKICHH IUIOIAA KPUBOJIMHEUHON TpaneuHy.
®opmyna Hetorona—IJleitonuua. [Ipumepsl npumMeHeHns nHTerpaia B pU3uKe U TeOMETPUH.
ITpocreiimue nuddepennnanbaple ypaBHEHHUS.

IIpakTHYeckue 3aHATHA

Ne34.UccnenoBanue GpyHKIMM U ocTpoeHue ee rpaduka. HaxoxaeHne HanOObIIEro u
HaMMEHBIIET0 3HaYeHUH QyHKINH

Ne35.Haxox1eHue Heolpe1elIeHHOT 0 UHTETpalla

No36.Bpruncnenue onpeaeseHHoro nHTerpana

No37 IlpuMeHneHne UHTerpalia Juisi BBIUMCICHUS TJI01a el

NINIDN DN

CamocrosiTesibHAas padoTa: BBIIIOJHEHUE JOMAIHUX 3a/laHui 1o paszaeny 10.
IIpumepHasi TeMaTHKAa BHEAYAUTOPHOI CAaMOCTOSATEJIbHOI PadoThI
PacuerHo-Tpaduueckas padbota o reme «MccnenoBanue GyHKIMU U IOCTPOCHUE rpaduKar
PacuetHo-Tpaduueckas padbota o reme «lIpumMeHeHne HHTErpaia

Pa3nes 11. U3MepeHusi B reoMeTpuu

20
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Tema 11.1.Ilonarue o6bema. O0nem u ero usmepenue. HTerpanbHas popMyna oobema. 1
Tema 11.2 O6veM u miomanp | Dopmynel 0o6beMa Kyda, HPSIMOYTOJBHOTO IMapajuieNienuIieia, MpU3Mbl, TUIUHApA. Dopmysb
MIOBEPXHOCTH  HpPU3MBl U | IUIOLIAJU NOBEPXHOCTEH. 2
WIMH]pA
Tema 11.3 O6bem u miomans | Dopmynsl 00beMa MUPaAMUABI U KOHYca. DOPMYITBI TUIOMIAIU TTOBEPXHOCTEH.
MOBEPXHOCTH MNUPAMUIBl U 2
KOHyca
Tema 11.4. O0bem mapa u | Dopmynsl o0beMa mapa u miomaan chepsl. 1
ionaab chepsl [Tono6ue Ten. OTHOLIEHUS IOIMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.
IIpakTHYeckne 3aHATHS Ne38.Berunciienne o0beMa ¥ IUIOMAACH MOBEPXHOCTEH TPU3MBI U IIMIIMHIPA 2
No39.Brruncienue o0beMa U II0MaAeii MOBEPXHOCTEH MUPAMHIBI U KOHYCA 2
Ne4(0.Bpruncienne o0bemMa U IIJIOLIAAN TOBEPXHOCTH IIapa 2
CamocrosiTeibHAas padoTa: BHIIIOJHEHHE JOMAIIHUX 3a/laHui 1o pasaeny 11.
I[IpumepHas TeMaTHKAa BHeAyAUTOPHOI CAaMOCTOSATEJIbHOI padoThI:
O0wem Tena, oOpa3oBaHHOIO BpalieHHeM BOKpyr ocu OX, BOkpyr ocu Oy KpUBOJIMHEHHOU
TpareIuy, 8
[Inonjanp MOBEPXHOCTH BpalLlEHUS
Inowaow cghepuueckoeo nosca. Obvem waposozo cnos. llpumenenue o6veMos npu peuteHuu
3a0auy.
Pa3nesn 12. KomMOMHATOPHKA, CTATHCTHKA M TEOPHS BEPOSAITHOCTEH 22
Tema 12.1 DnemeHThI OcHOBHBIE TOHATUS KOMOMHATOPUKM. 3aJaud Ha IMOJACYET YHcia pa3MELIeHHUH, MepecTaHOBOK,
KOMOMHATOPHKH couetannii. Pemenne 3amau Ha mepebop BapuanToB. Dopmyna OmHoma HeroTona. CBoiicTBa 4
O6uHoMHaIbHBIX K03 duuuenToB. Tpeyronsuuk [ackans.
Tema 12.2 DnemenTtsl Teopun | CoObITHE, BEPOATHOCTh COOBITHS, CIIO)KEHHME M YMHOXKEHHE BeposTHocTed. lcmonb3oBaHue
BEPOATHOCTEH GopMynbl CIOXKEHHUS BEpoOATHOCTEH, auarpamm OJiiepa, JepeBa BEpOSTHOCTEH, (HOpMyIIbI
beprymn.
Bepoamuocmnoe npocmpancmeo. Axkcuomvl meopuu 8eposimHocmel. 4

VYcnoBHas BepoATHOCTh. [IpaBmiio yMHOKE€HHSI BEpOSATHOCTEH. Dopmylia MOJHOW BEPOSTHOCTH.
®opmyia baiieca.
Ilonamue o Hesagucumocmu cobvimuii. Jluckpemuas CAy4auHas 6elUdUHd, 3AKOH ee
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pacnpeodenenus. Hucnogvle xapaxmepucmuxku OUCKPEMHOU CAVy4auHol eenuduHvl. Ilonamue o
3aKOHe OONbLUIUX YUCEelL.

Tema 12.3 DneMeHTBI
MaTeMaTHYECKON CTaTUCTUKU

[IpencraBiaenue qaHHBIX (TAaOIHIBI, AUATPAMMBI, TPAPUKH), 2eHePalbHAsL COBOKYNHOCb, 8b100PKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auvax mamemamuyeckou cmamucmuKu.
Pewenue npaxmuyeckux 3a0ay c npumerenuem 8epoamHOCMHbIX MEMo008

IIpakTH4yecKkue 3aHATHUSA

No41.Pemienue 3a1a4 Ha MOICUET YKCIIa PA3MEILICHUM, COUETaHH, TIEPECTaHOBOK

Ned?2.Oneparun Hag coObiTusiMu. OripeieieHue BEpOITHOCTH COOBITHS

Ne43 Haxox/1eHHe YUCIOBBIX XapAKTEPUCTUK TUCKPETHOU CIy4aiHON BETUYMHBI

N944.HOCTpOGHI/Ie IMOJIMI'OHA YaCTOT U T'MCTOI'PaMMBI 11O IdHHBIM PACIIPCACICHUAM

NINIDNIDN

CamocrosiTesibHasi padoTa: BRINOJHEHUE JOMAILIHUX 33JIaHUi 110 pa3zaeny 12.
IIpumepHas TeMaTHKAa BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
Cxembl bepHyIu MOBTOPHBIX UCTIHITAHUN

Bcero

309
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V. MHOOPMANIMOHHOE OBECITEHEHUE YYEBHOI'O ITPEJIMETA,
KYPCA

OcHoBHas yueOHas1 JIUTEPaTypa

1. AnreOpa u Hauaia mMaTemMaTudeckoro anamusa. 10-11 kimaccel : ydeOHUK
ISt 001Ie00pa3oBaTeNbHbIX opranm3aruii [['pud Mwunobpraykum PD] / [IL. A.
AnumoB u 11p.]. - 6-¢ u3a. - Mocksa : [Ipocsemienue, 2019. - 463 c. : puc., Tadm. -
(Matemaruka) (ba3oBblii 1 yriyOJIeHHBIM YPOBEHB). - TEKCT HEMOCPEACTBEHHBIN.

2. bammmaxoB, Mapk MBanoBuu. MaTtemaTuka : y4eOHHUK [[JIs1 CpEIHETO
npodeccuonansHoro oo6pazoanusi] / M. U. bammakoB. - 6-e u3n., crep. . -
MockBa : Akaaemus, 2019. - 252, [1] c. : puc., Tabn. - (IIpodeccuonansuoe

oOpa3zoBaHue) (ObmeoOpazoBaTeIbHbIE JTUCIUTLIAHBI). - Tekct
HEIOCPEACTBEHHBIN.
3. bammakoB, Mapk HMBanoBuu. Martematuka. 3amayauk  : [ydeOHOE

nocobue s cpeaHero nmpodeccuonaabHoro odpazopanus] / M. U. bamMakos. -
5-¢ m3xd., crep. - MockBa : Axamemwms, 2018. - 413, [1] c. : puc., Tabm. -
(ITpodeccuonansuoe obpazoBanue) (OOmEoOpa3oBaTeIbHbIE TUCHUILIMHBI) ). -
TekcT HEnOCPEeNCTBEHHBIN

JlonosiHuTe IbHASI YUeOHAasl JJUTepaTypa

1. BoromonoB, Hukonaii BacunseBuu. MaTtemaTuka : y4eOHUK JJIsi CPETHETO
npodeccuonanbHoro oopazosanus [['pudp YMO] / H. B. boromonos, II. M.
CamoitsieHko. - 5-e¢ uzg., nepepad. u mom. - Mocksa : FOpaiit, 2015. - 395, [1] c. :
ni., Tabn. - (Ilpodeccuonanpuoe obpazoanue). — TekcT HEMOCPEICTBEHHBIN.

2. Jlucuukun, Buktop TumodeeBnu. Martematuka : y4eb. mocobue st
cpea. mpod. oopazoBanus [['pud I'oc. komuter CCCP no Hap. oOpa3zoBanuto] / B.
T. JIucuukuu, U. JI. ConoBeiuuk. - Mocksa : Bricmias mikojna, 1991, - 480 c. :
WIL).

3. Hanas, Anexcanap ApceHoBrud. MaTtemaTtnka : y9eOHHUK JJISi CPEIHETrO
npodeccuonansuoro oopazoanus [['pud Munoopnayku PD] / A. A. JanasH. - 3-
€ u3A., ucnp. u gomn. - Mocksa : @opym : UHOPA-M, 2014. - 543 c. : un. -
(ITpodeccuonansuoe  obpazoBanue). - ISBN 978-5-91134-460-3. - Texkcr
HETIOCPEICTBEHHBIN.

4. Tlexnenkuii, Uropes mutpueBud. MartemaTuka : y4eOHHMK ISl CpEl.
npod. obpazoBanus [['pud MunobpazoBanus PD] / WU. JI. Tlexnenkuii. - M. :
MactepctBo, 2001. - TekcT HEMOCPEACTBEHHBIM.
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HNHuTepHer pecypcsl
o ®enepanbhblii mopran «Poccuiickoe odpazoBanue» WWW.edu.ru

Poccuiickuii 061eo0pa3oBaTeNbHbIiA mopTam WWW.school.edu.ru

[Topran nudopmannonHon nmoaaepxku EI'D www.ege.edu.ru

EctecTBeHHOHAY4YHBIN 00pa30BaTEIIbHBIN TopTaa WWW.en.edu.ru

[Topran  «MHpOpMAIIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTUH B

obpazoBanum» WWW.ict.edu.ru

o Poccwuiickuii moprain oTkpsiToro oopasoanus WWW.openet.edu.ru

° d)ez[epam,HLH?I LCHTP QJICKTPOHHBIX 06p330BaTeJII>HI)IX pPECypCoOB

http://fcior.edu.ru
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