MunucrepcTBo npocseueHus Poccniickon @enepanuu
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIET0 0Opa30BaHus
«Poccutickuii rocy1apCTBEHHBIN MPOo(eccHoHaIbHO-TIEJaroTHYeCKUil YHUBEPCUTET
NHCTUTYT MHXKEHEPHO-TIe1arornueckoro 00pa3oBaHus
Kosnemka 351eKTpO3HEPreTUKY U MAIIMHOCTPOEHUS

PABOYAS ITPOI' PAMMA YYUEBHOI'O IIPEJIIMETA

OVIL.04 <MATEMATHUKA»
[Tpoduns TEXHOJIOTUYECKUAMN
CoctaButenn(n): [IpenonaBarens BeICHIEH Bnacyruna JI.B.

KBaJIN(DUKAIIMOHHOM KaTerOpuu

NOKYMEHT NOAMNVNCAH
QMNEKTPOHHOW MNOAMUCHIO

Ceprucukar: 2FF4095D1500DCB0EC115E891904B086

ReircTeutenen: ¢ 09.02.2022 po 01.02.2023

Exarepunoypr
2021



I. HOACHUMTEJBHASA SAIIMCKA

[Iporpamma 0011€00pa3oBaTeNbHOrO yuyeOHOro mnpeamera «MaremaTuka
npeAHa3HaueHa Il HM3yYEeHUsT MaTEeMaTWKW B IpeJesaX OCBOCHHS OCHOBHOM
npodeccuonansHoil oOpazoBatenbHoil mporpamMmbel CIIO (OITIOIT CIIO) na 6asze
OCHOBHOTO 00111er0 00pa30oBaHMs MPHU MOATOTOBKE CIEHUATNCTOB CPEAHErO 3BEHA
(ITTICC3) TexHOMOTHYECKOTO MPOGUIIS.

[Tporpamma pazpaborana B coorBercTBUU ¢ TpeboBanusmu OI'OC cpennero
oO1ero o0pa3oBaHus, YTBEPKIECHHOTO MpUKa3oM MuHHCTEpcTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepamuu ot 17 maga 2012 roga Ne 413, npeabsBisieMbIX K
CTPYKTYpE, COJEPKAHUI0 U IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS Yy4eOHOTO
npenMera «Marematuka» € Y4eTOM TPUMEPHONM OCHOBHOM 00pa3oBaTENbHOMN
MporpamMMbl CpeaHero olmiero odpazoBanus (0g00peHa pernieHrueM ¢eaeparTbHOTO
y4e0HO-METOIUYECKOT0 00BEANHEHUS O 00IIeMy 00pa30BaHUIO, MPOTOKOJ OT 28
ntoHsA 2016 1. Ne 2/16-3) .

[Ipodunbuplii  y4eOHBIM npeamer «MaremaTuka» BXOAUT B COCTaB
oOsi3aTenlbHOM mpenMeTHor obnactu «Marematuka u  uHbopmatuka»y OI'OC
cpeaHero oo1iero oopa3oBanus, sBisgeTcs coctaBHor yacteio [IIICC3. MaTtemartuka
M3y4aeTcs Ha YIIIyOJIEHHOM YPOBHE C YY€TOM TpeOOBAHUN TEXHOJIOTHMYECKOTO
npoduns 1npodhecCHOHATBHOTO 00pa30BaHUA, [UII KOTOPOrO BBIOOp 1enei
CMEUIAeTCsl B MParMaTH4ecKOM HaIpaBiICHUH, MPEAYCMaTPUBAIOIIEM YCHIIEHHE U
paclMpeHre NPUKIaAHOTO XapakTepa U3yuYeHUs] MAaTEMATUKH, TPEUMYIIIECTBEHHOM
OpHUEHTALMU HA AITOPUTMUYECKHUIN CTHIIb TO3HABATEIBHOMN AEATEIbHOCTH.

N3yuyenue yuebHoro npeamMera «MaTemaTUKa» AOHKHO 00ECIEUNTD:

. c(OpMHUPOBAHHOCTh TPEACTABICHUN O COLMUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MaTEMATHUKHU;

. c(OpPMUPOBAHHOCTH JIOTUYECKOT O, aIrOPUTMUYECKOTO u
MaTeMaTUYECKOTO MBIILICHHUS;

. c(hOpPMHUPOBAHHOCTh YMEHHI TPUMEHSITh IOJYyYCHHbIE 3HAHUS TPHU
pELIEHNH pa3IMYHbIX 3a]1a4;

. c(OPMHUPOBAHHOCTh TMPEACTABICHUA O MaTeMaTUKe Kak 4YacTu
0O0I111eYeIOBEYECKON KYJIbTYpbl, YHHBEPCAIBHOM SI3bIKE HAayKH, I1O3BOJISIOIIEM
ONUCHIBATh U U3y4aTh PEAIbHBIE MPOLIECCHI U ABICHUSI.

B Tematmyeckux miaHax mporpaMMmbl y4eOHBIH MaTepuan NpEICTaBICH B
dbopMe depedyromerocs pa3BEepPTHIBAHUS OCHOBHBIX COJEP)KATEIbHBIX JIMHUHN
(anreOpanyeckor, TEOpeTUKO-(PYHKIIMOHAILHON, YpPaBHEHHH ¥  HEPAaBEHCTB,
reOMETPUYECKON, CTOXACTUUYECKOM ).

N3yuenune 001meoOpa3oBaTebHOTO Yy4ueOHOro mpenmera «MaremaTtukay
3aBepuIaeTcs MOABEIEHUEM UTOTOB B (pOpME IK3aMeHa B paMKaxX MPOMEXYTOUHOMN
aTTecTalluy 00y4YaroIIuXCs.
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B pazmene mnporpammsl «CopepxaHue ydeOHOTO NpeaMeTay KypCHBOM

BBIJICJICH MaTCpuall, KOTOpBIﬁ TP U3YUYCHHUHU MATCMATUKHU KOHTPOJIO HC IMMOAJICIKHUT.

II. PE3VJIbTATbI OCBOEHMA YYEBHOI'O ITPEAMETA

JInunocTHbIe pe3yabTathl (Tabmuna 1)

Taomuma 1.

OpHUEHTAIHS O0YYaroIMXCs Ha JOCTH)KCHUE JHYHOTO CUACThS, PEaTH3aIlui0 MO3UTHBHBIX
KU3HEHHBIX TEPCTIEKTUB, WHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICIICHUI0, CIOCOOHOCTh CTaBUTh IETU M CTPOUTH JKU3HEHHBIC
TIJIAHBL;

TOTOBHOCTh U CHOCOOHOCTH OOecreuuTh ceOe M CBOMM OJHM3KUM JOCTOMHYIO XKHU3Hb B
MPOLECCE CAMOCTOSITEILHON, TBOPYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCSH K OTCTAWBAaHUIO JIMYHOTO JTOCTOMHCTBA,
COOCTBEHHOT'O MHEHHMSI;

FOTOBHOCTb M CIIOCOOHOCTH O6yanOI_HI/IXCSI K CaMOpa3BUTHIO M CaMOBOCIIMTAHUIO B
COOTBCTCTBHHU C OGH.[G‘IGHOBG‘IGCKI/IMI/I HCHHOCTAMU U UACATIAMU I'PAKIAHCKOT'O O6H_I€CTBa.

HPaBCTBEHHOE CO3HAHME M TIOBEJACHUE HA OCHOBE YCBOCHHUSI OOITCUETIOBEYECKHUX IEHHOCTEH,
TOJIEPAHTHOIO CO3HAHUA W TOBEICHHUS B IMOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHAJIOT C JAPYTUMU JIFOABMH, JOCTUTaTh B HEM B3aMMOIIOHWMAaHWSI,
HAXOJUTh O0IIME eI U COTPYAHUYATH JJIS UX TOCTHIKCHHUS;

Je

IPUHATHE TYMAaHUCTUYECKHUX [IEHHOCTEH, OCO3HAHHOE, YBAXUTEIBHOE U JOOPOKENATEIbHOE
OTHOIIEHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO.

JI7

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUMMOCTH
HayKH, TOTOBHOCTb K HAay4YHO-TEXHUUYECKOMY TBOPYECTBY, BIAJECHUE JIOCTOBEPHOU
nHpopmanve O MEepeloBbIX JOCTUKEHHUSX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM
HAyKH, 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSDKEHUH BCEU KM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON MTPO(PECCHOHAITBHON U 00IIIECTBEHHOU JIEATEILHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHble pe3yibTaThl, BKJIIOYAIOT OCBOEHHBIE OOYJYAIOITUMUCS

MEKIIpeIMeTHbIE IIOHATHUS W yHUBepPCAJbHble ydeOHble JIeHCTBUS
(peryssaTUBHBIE, IO3HABAaTEeIbHbIE, KOMMYHUKATUBHbBIE). Tabmmna 2.

Ta0muma 2.
M PeEyHﬂTHBHLIe YHHBepcaJbHbIe yueOHbIe
AeiicTBUSA
YMEHUE  CaMOCTOSITEJIBHO  OIPEHENIATh OOyuarommiicss HAy4YnTCA:
LEJIN AEATENBHOCTH M COCTaBJIATH IUIAHBI | - CAMOCTOATENBHO ONpEAessATh ILeNM, 3aJaBaThb
NEeSITENILHOCTH; CaMOCTOSITENIBHO | MApaMEeTPbl M KPUTEPUH, 110 KOTOPBIM MOXKHO
OCYILIECTBIIATh, KOHTPOJIMPOBATh U | OIIPEJENINTh, YTO 1€ JOCTUTHYTA;
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KOPPEKTUPOBAThH NesITeNIbHOCTD;
WCIIOIb30BaTh BCE BO3MOXHBIE PECYPCHI
JUIS TOCTHIKEHHS TOCTAaBJICHHBIX LENel u
peanu3auud  IUIAHOB  JESATEIbHOCTH;
BbIOMpATh  YCHEIIHbIE  CTpaTerud B
Pa3IMYHBIX CUTYaIUAX;

OLICHUBATh BO3MOJKHBIE MOCIEACTBUS JOCTHKCHUS
IIOCTABJICHHON II€H B AEATEILHOCTH, COOCTBEHHOMN
YKU3HU M KU3HU OKPY’KAIOIIUX JIIOICH, OCHOBBIBASICH
Ha COOOPaKEHUSX ITUKU U MOPAJIH;

- CTaBUTh U (POpMyIHUpPOBATH COOCTBEHHBIC 3a7a4H B
o0pa3oBaTeNbHON  ACSATETPHOCTH W JKU3HEHHBIX
CUTYaIUsX;

- OLICHMBATh PECYPCHI, B TOM YHCIJI€ BpeMs U JIpyTue
HEMaTepualbHblE PECypchbl, HEOOXOAMMbBIE IS
JOCTH>KEHHS TOCTABJICHHOW LIETH;

- BBIOMpATh MYyTh JOCTHXKEHUS IENH, TUIaHUPOBAThH
pelleHue  TMOCTaBJICHHBIX  3a7ad, ONTUMHU3BHUPYS
MaTepuaibHble U HeMaTepHalIbHbIE 3aTPaThl;

- OpPraHM30BBIBaTh 3(PPEKTUBHBIN MOUCK PECYpPCOB,

HEOOXOIMMEBIX IS JOCTHIKEHHS IIOCTaBJICHHOM
LICIIH;

- BBIOMpATh YCIECIIHBIE CTPATETHH B TPYAHBIX
CUTYaIUsX,

-yOopaBJsATh cBOCH ACATCIBHOCTBIO B OTKPBLITOM
00pa3oBaTeIbHOM MPOCTPAHCTBE.

M2

KomMMyHukaTUBHBIE YHHBepcaJbHble Yy4eOHbIE
AefcTBUS

o0marecst "
mporecce

YMEHHE  HPOIYKTHBHO
B3aUMOJECHCTBOBAThL B
COBMECTHOH JIEATEIILHOCTH, YYHUTHIBAThH
MO3HIUH APYTuX YYaCTHUKOB
HesaTeNbHOCTH, 3()(HEKTUBHO paszpemaTh
KOH(JIUKTBI,

Oo0yyaommiicss HAY4YUTCH:

- OCYIIECTBIIATH JICTIOBYI0 KOMMYHHKAITUIO KaK CO
CBEpPCTHHUKAMH, TaK U CO B3POCIBIMU (KaKk BHYTPHU
o0Opa3oBaTeNnbHON OpraHW3aluy, TaKk © 3a ¢e
npeaenaMu), TOA0UpaTh MApTHEPOB MJis JCIIOBOM
KOMMYHHUKAIHIH, UCXO/S u3 cooOpakeHHi
Pe3yNbTaTUBHOCTH B3aUMOJACHMCTBHS, a HE JIMYHBIX
CUMIIATHH;

- IPU OCYUIIECTBJICHUU TPYIIOBONH PaOOTHI OBITH
KaK pYKOBOJUTENIEM, TaK M YICHOM KOMAaHIbl B
pasHbIX  poisix  (reHeparop — uAeH,  KPUTHK,
WCTIOJTHUTEIIb, BEICTYMAIOIIHA, SKCIIEPT U T.J.);

- KOOpAMHHPOBaTb U BBIMOJIHATH paboTy B
YCIIOBUSAX peaNbHOTO, BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- Pa3BEpHYTO, JOTMYHO W TOYHO HU3JaraTh CBOIO
TOYKY 3pEHUS C HCIOJIb30BAaHUEM aJIeKBaTHbBIX
(YCTHBIX ¥ MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(JIMKTOI€HHbIE CUTYyalluu U
IpeoTBpaliaTh KOHMIUKTH 10 WX aKTHBHOH (a3bl,
BBICTpAauBaTh  JEJIOBYIO U  00pa3oBaTelIbHYIO
KOMMYHHKAITNIO, U30eras JITUYHOCTHBIX OIIEHOYHBIX
CY)KJICHUM.

M3

ITo3HaBaTeIbHBIE
nerlcTBus

YHHBepcaJlbHble  y4ieOHbIe

BJIaACHUEC HaBbIKaMH HOSH&B&TCHBHOﬁ,
y4eOHO-UCCIIEI0BATEILCKON W MPOEKTHON
ACATCIIbHOCTH, HABbIKAMU  Ppa3pClICHUSA
mpo0JieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IMMOHCKY METOOOB
penieHus MPAKTHYECKUX 3ajad,

OOyyarommiicss HAy4YnTCA:

- HUCKAaTh M HAXOIWTH OOOOIEHHBIE CIIOCOOBI
pelieHus 3ama4, B TOM YHCJE, OCYIIECTBISATh
pa3BepHYTHI WH(POPMAIIMOHHBIA TOUCK W CTaBUTh
HAa €r0 OCHOBE HOBBIE (Y4eOHBIC U MO3HABATEIILHBIC)
3a]a4u;
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MMPUMEHCHUTIO Pa3IMYHBIX METOJ0B - KPUTHYECKHN OLCHUBATb W HHTCPIPETHUPOBATH

MO3HAHUS; uH(OPMAIIMIO C Pa3HBIX MO3UIMH, pacmo3HaBaTh U
(GUKCUPOBAaTh MPOTUBOPEUHS B HHPOPMAIMOHHBIX

My HCTOYHMUKAX;
TOTOBHOCTD u CIIOCOOHOCTH K - UCIIONIb30BaTh  pa3jIMyHbIe MOJIeIbHO-
CaMOCTOSITETTLHOM UH(OPMALMOHHO- | CXEMaTUYECKUE  CPEACTBA Ui IIPEACTABIICHUS

[IO3HABATEILHON JEATEILHOCTH, BKJIIOYas | CYIIECTBEHHBIX CBA3CHM M OTHOIIECHUM, a TaKXKe
YMCHUC OpPUCHTUPOBATHCA B PA3JIMYHBIX HpOTHBOpG‘IHﬁ, BBIAIBJICHHBIX B I/IH(l)OpMaI_II/IOHHBIX
HWCTOYHMKAX HWHGOPMAIMK, KPUTHYECKH | HCTOYHHKAX;

OLCHUBATDb n HHTCPHIPCTUPOBATH - HaxoauThb )48 IMPUBOAUTH KPUTHUYCCKUC
UH(OPMAIIMIO, TTOIYYAEMYIO U3 Pa3IMUYHBIX | APTYMEHTBl B OTHOLIEHUM JEHCTBHH M CYXKIECHUHI
HCTOYHUKOB; Apyroro; CIIOKOMHO U pa3yMHO OTHOCHUTBCSA K

KPUTUYECKUM 3aMe4aHusIM B OTHOILIEHUU

COOCTBEHHOT'O CYXKACHHUS, paccMaTpUBaTh MX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

- BBICTPAaNBAaTh WH/IUBUYaIbHYIO
0o0pa3oBaTeNbHYIO TPaeKTOPHIO, YYUTHIBAS
OTPaHMUYEHUSI CO CTOPOHBI APYTUX YYAaCTHUKOB U
pecypcHbIE€ OTpaHUYEHUS;

- MEHSTh U YAEpXKUBaTh pa3Hble MO3UIUHU B
II03HABATEJILHON 1€ATEIbHOCTH.

IIpenmeTHsble pe3yabTaThl (Tabmuma 3)
TpebGoBanus kK MpeAMETHBIM pe3yJIbTaTaM OCBOCHUS 0a30BOT0 Kypca

MAaTCMAaTUKH JOJIKHBI OTPaXXaTh:

TaoOmuma 3.

I,

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMAaTHKE KaK 4acTh MHUPOBOMN
KyJIbTYphl M O MECTE€ MATeMAaTHMKH B COBPEMEHHON LMBWIM3ALUHU, O
crioco0ax OMUCaHUs HA MATEeMAaTHUYECKOM SI3BIKE SIBICHUN PEATbHOTO MHUpPa

c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O MAaTEMAaTUYECKUX TIOHATHIX KaK O
BOXHEUIINX MATEMaTHYECKUX MOJENSAX, IO3BOJSIOIINX OINKWCHIBATh U
W3y4aTh pa3HbIe MNPOLECCHl W SBICHUS, NOHUMAHUE BO3MOXKHOCTHU
AKCMOMATHYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPUH;

BJIQJIEHUE METOJaMH JI0KAa3aTeJbCTB U aJITOPUTMOB PEIIEHUS; YMEHUE UX
PUMEHSITh, MPOBOJIUTh JOKAa3aTeJbHbIE PACCYKJICHHUS B XOJIe pEIICHUs
3a]1a4;

BIAJEHUE CTAaHJAPTHBIMU IIPUEMaMM pPELICHUs pPalUOHAIBbHBIX U
UPPALMOHAJIBHBIX, II0KA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUMHM M HEPABEHCTB, HX CHUCTEM; HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHUCJE Ui IOWCKA IYTH PELICHUS U
WJUTIOCTPALIMK PEIICHHs] YPABHEHUN U HEPABEHCTB;

c(hOpPMHUPOBAHHOCTH TPEJCTABICHUN 00 OCHOBHBIX MOHSTHUSAX, HACIX U
METOJaX MaTEMATUYECKOI0 AHAJIN3A;

BJaJICHUE OCHOBHBIMU TMOHATUSIMH O TIUIOCKMX W TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; ChOPMHUPOBAHHOCTh
YMEHHUSl pacro3HaBaTh Ha YepTekax, MOJCISIX W B PEAIbHOM MHUpPE
reoMeTpuyeckue  (Quryppl;  NPUMEHEHHE  M3YYEHHBIX  CBOMCTB
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reoMeTpuyeckux puryp u Gopmys il pelieHrs FeOMETPUUECKUX 3a/1ad U
3aJlay C MPAKTUYECKUM COJIEPKAHUEM;

c(OpMUPOBAHHOCTH MPEACTABIECHUI O MPOLECCAX U SBJICHUAX, NUMEIOIIUX
BEPOATHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
peaJlbHOM MHpe, 00 OCHOBHBIX IIOHATUAX DJJEMEHTAPHOW TEOPHUU
BEPOSATHOCTEW; YMEHUN HAXOAUTh U OLICHUBATH BEPOSITHOCTH HACTYILJICHUS
COOBITUH B TMPOCTEHIIMX MPAKTHUYECKHX CUTyallUAX U OCHOBHBIC
XapPaKTEPUCTHUKHU CIYyYaWHBIX BEJINYHH,

BJIaJICHUE HABBIKAMHU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMm
IIpU PELIEHUH 33]1a4;

* 711 CTIETBIX U CJTA00BUIAIINX 00YUYaIOIINXCS:

OBJaJiCHUE TIpaBUJIAaMM 3allMUCU  MaTeMaTudeckux GopMyn u
CIIeMAIBHBIX 3HAKOB peabe(HO-TOYeUHOM cucTeMbl o0o3HaueHui JI.
bpaiins;

OBJIQJICHUE TaKTHJIBHO-OCI3aTEILHBIM CIHOCOOOM 0OCJIEOBaHUA U
BOCIIPUATHS  pelbeHbIX  HM300paKEHUH  TPEAMETOB, KOHTYPHBIX
M300paKEHHUI TeOMETPUUIECKHUX (DUTYP U APYTOE;

HaJMYHe YMEHHUSI BBIMOJTHATH TEOMETPUUECKHUE TIOCTPOCHUSI C TIOMOIITBIO
MUPKYJsl W JUHEHKH, 4YUTaTh penbedHble TpaduKu dIEeMEHTaPHBIX
GyHKIMIA HAa KOOPAWHATHOW TIJIOCKOCTH, TPUMEHSTh CIEIHAIbHBIC
npucnocoOnenust g penbepHoro  yepuenus  ("Apadrcemen",
"[l[IkonpHUK");

OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM IMPOTPaMMbl HEBHU3YaJIbHOIO
J0CTyMna K MHGOpMaIlUM Ha SKpaHE MEPCOHATLHOTO KOMIBIOTEPA, YMEHHE
HICIIOJIb30BaTh nepcoHaIbHbIE TU(IIOTEeXHUYECKHUE CpeacTBa
UH()OPMAITMOHHO-KOMMYHHUKAITMOHHOTO JOCTyTIa CJIETIBIMU
00yYaroIMMUCH,

I

* 1 00y4arOIIMXCs C HApYLIEHUSIMHU OMTOPHO-/IBUTATENILHOTO armapara:
OBJIaJICHUE CIIELIMAIIbHBIMHU KOMITbIOTEPHBIMH CpeACTBaMU
IIPEACTABJICHUs] W  aHajuu3a JaHHbBIX W YMEHHE MCIOJIb30BATh
IIEPCOHANIBHBIE  CPEACTBA  JOCTyna €  y4€TOM  JBUTATEJIbHBIX,
peYEeBUTATENBHBIX U CEHCOPHBIX HAPYIIEHUM;
HaJINYME YMEHHsI UCNI0JIb30BATh IEPCOHAIBHBIE CPEICTBA TOCTYIIA.

[Tpumeuanue k Tabmume 3: * - BkIoueHHWE OOO3HAYCHHBIX MPEIMETHBIX
pe3yNbTaTOB B XOJe HW3y4eHUs yueOHOro mpemmera «Pycckuii S3BIK» TOJBKO C
yCIIOBHEM TpUEMA HA JAHHYIO CTEIHATLHOCTD JIMII C 0COOBIMU 00pa3oBaTeIbHBIMU
NOTPeOHOCTIMU

[IpenmeTHBIC PE3yNBTATHI IPUBOAITCS B OJI0Kax «OOy4aromuics HAyIUTCS»
1 «O0yJaromuics MmoaydYuT BO3MOKHOCTh HAYUYUTHCS», OTHOCAIIUXCS K YICOHOMY
npeamery «Marematukay (Tabnuma 4) .
I'pynma pesynpratoB «OOyJarommiics HAYYHTCS» MPEACTABISAET Cco00it
pE3yNbTaThl, JOCTHKEHHE KOTOPBIX 00ECTIEYNBACTCS TIPETIOIaBaTeNieM B OTHOIIICHUN
BCEX OOydYarommxcs TeXHOJorudeckoro mnpodwist. JloCcTHXKEHHE TUIaHUPYEMBIX
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pE3yNbTaTOB, OTHECEHHBIX K OJOKYy «OOydarommiics HAay4YHTCS», BBIHOCHUTCS Ha
UTOTOBOE OIICHWBAaHWE, KOTOPOE OCYIIECTBISETCS Kak B Xoae oOydeHus (c
MOMOIIIBI0O HAKOTUICHHOM OIIEHKH), TaKk W B KOHIe oOydyeHus (B ¢dopme
IPOMEKYTOUYHOM aTTECTAIIHH).

['pynna pesynbratoB «OOydaromUHCs MOJYYUT BO3MOXKHOCTH HAYUHUTHCS»
oOecrnieunBaeTcs MpenoiaBarejeM B OTHOUICHUH YacTH Hanbojiee MOTUBHPOBAHHBIX
U CHOCOOHBIX oOOydammuxcsi. B moBceqHEeBHON MpakTUKE NPENoAaBaHUs LIETU
JaHHOTO OJIOKa HE OTpadaTHIBAIOTCA CO BCEMHU 0€3 MCKIIOUYEHHS O0y4YarolUMUCS
KaKk B CHJy TOBBIIICHHOW CIIOKHOCTH YYEeOHBIX JCHCTBH, TaKk W B CHIY
MOBBIIIICHHON CIIO)KHOCTH y4ueOHoro wmatepuana. CoOOTBETCTBYIOIIAs Tpyrmma
pE3yNIbTAaTOB B TEKCTE BBIJICIIEHA KYPCUBOM.

[Tpu koHTpoJEe KauecTBa 0Opa3oBaHUs TpyMNa 3aJaHUN, OPUECHTHUPOBAHHBIX
Ha OICHKY JOCTHKCHHs IUIAHHPYEMBIX pe3yibTaToB 3 Oioka «OOyuaromuiics
MOJIyYUT BO3MOXKHOCTb HAYYUTHCS», MOXET BKIIOYAThCA B MaTepHalibl OyioKka
«OOyyaromuicss HayuyuTcs». OTO  TO3BOJUT  MPEIOCTaBUTh  BO3MOXKHOCTb
oOydaromuMcsl TIPOJAEMOHCTPUPOBATh OBJIAJICHUE KAaYECTBEHHO HHBIM ypPOBHEM
JOCTHKCHHUI W BBISIBUTH TMHAMHUKY POCTA YHCIEHHOCTH HAanOOoJee MOArOTOBICHHBIX
00yJaroImmXxcs.

Tabnua 4.
Yray0JieHHbIH YPOBEHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJbTaThI»
Pazgen Oo0yyaomuiica HAYYUTCS O0yyaommics moJy4uT
BO3MOKHOCTh HAYYUTbCS
Hean Jig ycTienHoro NpoI0JKEHUS s obecneyenus 603modxcHocmu
OCBOEHUS 00pa30BaHMs MO CHEIHATBLHOCTSIM, | YCREeUHO20 NPOOOANCEH U
npeamera CBSA3aHHBIM C MPUKJIAHBIM 00pazosanusi N0 CneyuaIbHOCHAM,
HCII0JIb30BAaHUEM MATEMATHKU CBA3AHHBIM C OCYWeCmEIeHUeM
HAYYHOU U UCCIe008AMENbCKOLL
OdesimenbHOCMU 8 0O1Iacmu
MAMeMamury U CMeHCHbIX HAYK

TpeboBanus K pe3yjabTaram

dnemenmol — CB06OJIHO OTIEPUpPOBaTh' — Hocmuoicenue pe3ynomamos
meopuu MOHATUSAMHU: KOHEUHOE pazoena II;
MHOIICECME U MHO’KECTBO, JIEMEHT MHOKECTBA, — onepupoeéamv noHAmuem
Mamemamuyeck | TOJMHOKECTBO, IEPECECUECHHUE, onpedenenus, OCHOBHbIMU GUOAMU
ol 102UKuU 00beMHEHNE U PA3HOCTh onpeoenenutl, 0CHOBHbIMU BUOAMU
MHOX€ECTB, UNCJIOBbIE MHOXKECTBA | meopem,
Ha KOOPAMHATHOM MPsMOH, — NOHUMAMb CYyMb KOCEEHHO20
OTPE30K, HHTEPBAJI, 0oKasamenbcmeda,
IOJIyMHTEPBAJI, IPOMEXYTOK C — onepupoeamv NOHAMUAMU
BBIKOJIOTOW TOYKOMH, TpapUUecKoe | cuemHozo u Hecuemno2o

! 3necs u manee: 3HATH OMpesEIEHNE TTOHATHSA, 3HATh U YMETh OOOCHOBBIBATE CBOMCTBA (IIPH3HAKHU, €CTH OHH €CTh)
MOHATHUS, XapaKTePU30BaTh CBS3M C APYTUMH TOHSATHSAMH, MPEICTABISAS OJHO TOHSATHE KAaK YacTh IIEJIOCTHOTO
KOMIIJIEKCA, UCTIOJIh30BaTh MOHITHE U €r0 CBOMCTBA MPH MPOBEICHUH PACCYKACHUH, J0KAa3aTeIbCTB, PCIICHIH 3a/ay.
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IpeJICTaBICHHE MHOXKECTB Ha
KOOPAMHATHOM IIOCKOCTH;

— 3ajJ]aBaThb MHOXECTBA
MIEPEYUCIICHUEM U
XapaKTepUCTUUYECKUM CBONCTBOM;

— OIEpPUPOBATH MOHATUSIMHU:
yYTBEpXkKACHHUE, OTPULIAHHE
YTBEPKIACHHUSI, UICTUHHBIC U
JIO’)KHBIE YTBEPKACHUS, IPUUNHA,
CJIEICTBUE, YACTHBIN Cllydail
00111er0 yTBEPKIACHHUS,
KOHTPIIPUMED;

— TPOBEPSTH NPUHAAIEIKHOCTh
DJIEMEHTA MHOXECTBY;

— HaXOJWUTb MEpeceyeHue u
00bEeIMHEHNE MHOXKECTB, B TOM
YHClie IPEICTaBIEHHBIX
rpadu4ecKy Ha YUCIOBOM MPsSMON
¥ Ha KOOPJIMHATHOMU TIIIOCKOCTH;

— TPOBOJAUTH JAOKa3aTelIbHbIE
paccyxaeHusl Is 000CHOBAHUS
UCTUHHOCTHU YTBEPKJICHUH.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos.

— HCTOJB30BaTh YHCIOBHIE
MHO>KECTBA Ha KOOPJUHATHOM
IIPSIMOM ¥ Ha KOOPAUHATHOMN
IJIOCKOCTH JIJIS1 ONTMCAHUS
pPEATBbHBIX MPOIIECCOB U SIBICHUN;

— TPOBOJUTH JAOKa3aTelIbHbIE
pPacCyXJICHHS B CUTYaIHsIX
MMOBCETHEBHOM KU3HU, NTPU
pEIICHUH 3a]1a4 U3 IPYTHX
PEIMETOB

MHOICECmBa;

—  NpuMeHsmb Memoo
mamemamuyeckol UHOYKYuu OJisl
npoBedeHUs. PACCYHCOEHUN U
dokazamenbcme u npu peueHuu
3a0au.

B nosceonesnoti scusznu u npu
UzyueHuu Opyeux npeomemos:

— UCHOIb308aMb MeEOPEemuUKo-
MHOJICECMBEHHBIU AZbIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL PeaNbHbIX
npoyeccos u AGNeHUl, NPU peueHuu
3a0a4 Opy2ux yueOHvIX npeomemos

Yucna u
GbIPANHCCHUSA

— CB000JIHO OTIEpPUPOBATH
MOHATUSIMU: HATYpAJIbHOE YHCJIO,
MHOKECTBO HATYPaJIbHBIX YHCEIl,
1I€JIOE YK CII0, MHOYKECTBO IIEIBIX
gucel, OOBIKHOBEHHAs PO0b,
JecATUYHAs ApoOb, CMEIIAaHHOE
YUCJI0, PAllMOHAIBHOE YHCIIO,
MHO>KE€CTBO PallMOHATBHBIX
YHUCe, UppaIlMOHAIIBHOE YHCIIO,
KOpPEHb CTEIICHH N,
JEUCTBUTEIILHOE YHCIIO,
MHO>XECTBO JACHCTBUTEIHHBIX
YHUCel, FeOMETpUUEcKast
HMHTEpNpeTaus HaTypaIbHbIX,
LEJbIX, PALIMOHATIBHBIX,
JICMCTBUTEIIHHBIX YHCEIT,

— IIOHHUMATh U OOBSICHSATH
pa3HUIly MEK1y TO3UIMOHHON U
HEIIO3UIIMOHHOM CHCTeMaMH

— Jlocmudicenue pe3ynrbmamos
paszoena Il;

— €80O0OHO onepuposamo
YUCTIOBBIMU MHOIHCECTNBAMU NPU
peuteHuu 3a0ad;

— NOHUMAMb NPUYUHBL U
OCHOBHbLE UOeU PACUUPeHUs
YUCTIOBLIX MHOICECME;

— 81ademv OCHOBHBIMU
NOHAMUAMU Meopul OeTUMOCMU NpU
peweHuu cmaHoapmHuix 3a0a4

— umemv 6a308vle NPedCcmasieHus
0 MHOJIcecmae KOMNJIeKCHbIX YUCe,

— CB0OOOHO BLINOJIHAMb
ModcoecmeenHble npeodpa306ansl
MPUSOHOMEMPULECKUX,
Jlo2apughmuueckux, CmenenHvlx
8bIPANHCEHULL,

— @nadems opmynou bunoma
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3aIyCy YHCeT;

— TEpPEBOJUTH YHCIIA U3 OAHOU
CUCTEMBI 3aIUCH (CUCTEMBI
CUMCIIEHUS) B IPYTYIO;

— JIOKa3bIBaTh U UCIIOJIb30BATh
MPU3HAKU AETUMOCTHA CYyMMBI U
MPOU3BEICHHUS IPU BHITIOJTHEHUH
BBIUMCJICHUN U PEIICHUU 3aa4;

— BBIIOJIHATH OKPYTJICHUE
paIMOHATEHBIX U
UPPALMOHATILHBIX YHCEIN C
3aJaHHON TOYHOCTBIO;

— CpaBHUBATh JICUCTBUTEIbHBIC
Yrcia pa3HbIMHU CIIOCO0AMU;

— yHOpsSAOYMBATh YKCIA,
3aMrCcaHHbIC B BUJIC
OOBIKHOBEHHOH U IECATUYHON
Ipo0Owu, Ymclia, 3aucaHHbIe C
HCIIOJIb30BaHNEM
apupMeTHUECKOT0 KBaIpaTHOTO
KOpHS1, KOpHEH CTerneHu 0obIie
2;

— Haxoauth HOJ] 1 HOK
pPa3HBIMH CTIOCOOaAMH U
UCIIOJIb30BATh UX MPH PEIICHUN
3ajady;

— BBITIOJIHATH BBIYUCIICHUS U
npeoOpa3oBaHMs BEIPAKEHUH,
COJIepIKaIINX JeHCTBUTEIBHBIC
YHClia, B TOM YHCIIe KOPHU
HAaTypaJIbHBIX CTEIICHEM;

— BBINOJIHATH CTaH/IAPTHbBIE
TOXKIECTBEHHBIE TIPEOOpa3OBaHUS
TPUTOHOMETPHUECKHUX,
norapu(pMHUECKUX, CTCTICHHBIX,
UPPALMOHATIBHBIX BBIPAKECHUH.

B nosceomnesnoti srcuznu u npu
usyueHuu opy2ux npeomemos.

— BBITIOJTHATH U OOBSICHSTH
CpPaBHEHHE PE3yJbTaTOB
BBIUMCJICHHUH MPU PEUICHUH
MPAKTUYECKUX 3a]a4, B TOM
qrcie NpUOIMKEHHbBIX
BBIUMCJICHUM, NCTIONIb3YS Pa3HbIE
CHOCcOOBI CpaBHEHMUI;

— 3amnuchbiBaTh, CPABHUBATD,
OKPYTJISATh YHCIIOBBIC JTAHHBIE
peabHBIX BETUYHH C
MCIIOJIb30BaHUEM Pa3HBIX CUCTEM
U3MEPEHHUS;

— COCTaBIIATH U OIICHUBATH
Pa3HBIMH CTIOCO0AMU YHCIIOBbBIE
BBIPXCHUS TIPU PEIICHUN

Hviomona;

— NpumMeHAmb Npu peuleHuy 3a0ay
meopemy 0 TUHEUHOM
npeocmasnenuu HOJ/I;

— NpumMeHsmb npu peuleHuy 3a0ay
Kumaiicxyio meopemy 06
ocmamxax,

— NpumMeHAmb Npu peuleHuy 3a0ay
Manyro meopemy @epma,

— yMemb BbINOIHAMb 3ANUCH
YUCIa 8 NO3UYUOHHOLL CUCmeme
cuucnenus;

— NpumMeHsmb npu peuleHuy 3a0ay
MeopemuKo-4uciogvle QYHKYuu:
YuCno u cymma oenumeretl,
@ynxyuro Dinepa;

— NpumMeHsmb npu peuleHuy 3a0ay
yenHvle Opoou;

— NpumMeHAmb Npu peuleHuly 3a0ay
MHO2OUJIEHbL ¢ OeUCMBUMETbHBIMU U
yenvimu Kosgguyuenmamus,

— g1ademv NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMDbIU
MHO2OUJIeH U NPUMEHSMb UX NPU
peuteHuu 3a0ad;

— NpuMeHsmb npu peuleHuy 3a0ay
OcnosHyto meopemy anzedpbi,

— NpumMeHsmb npu peuleHuly 3a0ay
npocmetiwiue GYHKYUU KOMNIEKCHOU
nepemMenHoOl KaK 2eoMempuyeckKue
npeobpazosanisl
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MPaKTUYECKUX 3a/1a4 U 3aJa4 U3
JPYruX y4eOHbIX IPEAMETOB

Ypasnuenus u
HepageHncmea

— CB00OOAHO ONIEPUPOBATH
NOHSATHSAMH: YpaBHEHHUE,
HEPaBEHCTBO, PABHOCHJIbHBIE
YpaBHEHHsS U HEPaBEHCTBA,
ypaBHEHHUE, SBJISIOLIEECS
CJIEICTBUEM JIPYyrOro ypaBHEHMUs,
ypaBHEHHUS, PABHOCUJIbHBIE HA
MHOY€ECTBE, pABHOCUJIbHbIE
npeoOpa3oBaHus ypaBHEHUIH;

— pelaTh pa3Hble BUJIbI
YpaBHEHU U HEPABEHCTB U UX
CUCTEM, B TOM YHUCJIE HEKOTOPHIE
ypaBHEHUS 3-11 U 4-i1 cCTEeneHel,
IpOOHO-PAIMOHAIBHEIE U
UppalMOHAIbHBIE;

— OBJAJIETh OCHOBHBIMH
TUTIaMU MOKa3aTeNbHBIX,
JOTapuUPMHUECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX
YPaBHEHUN U HEPAaBEHCTB U
CTaHJapTHBIMU METOJJaMH HX
peIIeHU U TPUMEHSTh UX IpU
pEIIeHNH 3a/1aY;

— IPUMEHATH TeopeMy besy k
PELLIECHUIO YPaBHEHU;

— IpUMEHATH TeopeMy Buera
JUTSL peIIeHUs] HEKOTOPBIX
YPAaBHEHUH CTEIECHHU BBIIIE
BTOPOI;

— IOHHMMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHMIX YpaBHEHUN U
YMETb UX J0Ka3bIBATh;

— BIIQJIETh METOJIaMH pPEIICHUS
ypaBHEHUM, HEPABEHCTB U UX
CHCTEM, YMETh BEIOUPATh METO.
petieHus 1 000CHOBBIBAThH CBOM
BBIOOD;

— HCIOJNb30BaTh METOA
UHTEPBAJIOB JUISI PEILICHUS
HEPaBEHCTB, B TOM 4HCIIe APOOHO-
palnMoHATBHBIX U BKIIOYAOLINX B
ce0s1 upparroHaIbHbIE
BBIPa)KEHUS;

— pemiath anreOpandeckue
YpaBHEHHSI U HEPABEHCTBA M UX
CUCTEMBI C TapaMeTpaMu
anreOpanyecKuM U rpapuuecKum
METOIaMHU;

— BIIQJIETh PAa3HBIMU METOIaMHU

— Hocmuoicenue pe3yriomamos
paszoena ll;

— c80000HO onpedensims mun u
8b10UpaAMb Memoo peulenus
NOKA3AMENbHBIX U 102APUPMULECKUX
VpasHeHull U HepaseHCcms,
UPPAYUOHATILHBIX YPAGHEHUIL U
HepaseHcmas, mpueoHOMempuiecKux
VPABHEeHUll U HEPABEHCME, UX
cucmem,

— c80000HO pewams cucmembl
JIUHEUHbIX YDABHEHULL,

— pewiams OCHOBHbIEe MUNbL
VpasHeHUll U HePABeHCME C
napamempamu,

— NPUMEHAMb NPU PeueHuU 3a0ay
Hepasencmea Kowu —
byuaxoeckoeo, bepnynnu,

— umems npeocmasieHue o
HEepaseHCcmeax mexHcoy cpeoHUMU
cmeneHHbIMU

10




JTI0Ka3aTeNNbCTBA HEPABEHCTB;

— pemiath ypaBHEHHUS B LEIBIX
YHClax;

— m300pakaTh MHOXKECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
YpaBHEHUSIMH, HEPABCHCTBAMHU U
UX CUCTEMaMH;

— cBOOO/IHO UCIIOTIB30BATh
TOKJIECTBEHHBIE TIPE0Opa30BaHUs
IIPU PELICHNUN YPAaBHEHUH U
CHCTEM ypaBHEHUI

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos.

— COCTaBJISITh U PEIIaTh
ypaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI IPU PEUICHUH 33124
JIpYTUX y4eOHBIX MPEAMETOB;

— BBIMIOJIHATH OIICHKY
IpaBJONI0100Us Pe3yNIbTaTOB,
MOJIy4YaE€MBIX IIPU PEIICHUN
pa3JINYHBIX YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM MpHU
pElIeHNUH 3a/1a4 IPYTHX yIeOHBIX
MPEIMETOB;

— COCTaBJISITh U PEIIaTh
yYpaBHEHHUS U HEPABEHCTBA C
napaMeTpaMu MpHu pericHUH
3a/1a4 APYTux y4eOHbIX
IPEMETOB;

— COCTaBJISITh YpaBHEHHE,
HEPABEHCTBO WA UX CUCTEMY,
OTHCHIBAIOIIUE PEATHHYIO
CUTYAIUIO I MPUKIIAJTHYIO
3ajavy, UHTEPIPETUPOBATH
MOJTy4YEHHBIC PE3YIbTAThL;

— HCIIOJIb30BaTh MPOTrPAMMHBIE
CpeZACTBa MPH PEIICHUU
OTJIEbHBIX KJIACCOB YpaBHEHUI U
HEPaBEHCTB

Dyukyuu

— Bnaners HOHATHSIMU:
3aBUCHUMOCTh BEIHYWH, QYHKIIHS,
apryMeHT U 3HaYeHHe (PyHKINH,
001acTh OnpeaeneH s 1
MHO>KECTBO 3HaUe€HUN (QYyHKIIUH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKUIMH, HYTH QYHKITAH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHE Ha YHUCIIOBOM
MPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEKYTKE,
HauOoJbIlIee U HANMEHBIIICE
3HaYeHHe (PYHKIUU HA YHCIOBOM
MPOMEKYTKE, IEPUOANICCKAS

— Hocmuoicenue pe3ynbmamos
paszoena ll;

— gnademv NOHAMUEM
aAcuMnmMomul U ymenms e2o
NPpUMEHSIMb NPU peleHuu 3a0ay,

— NPUMEHAMb MemoObl peuleHus
npocmetiuux oughpeperyuantbHvIx
VpasHeHUll nepeozo U 6Mopoco
Nnopsi0Ko8

11




byHKIMS, IEpUOJI, YeTHAS U
HeueTHas (PYHKIMH; YMETh
MPUMEHSITH 3TU MOHATHUS IPU
peILIeHUH 3a1a4;

— BJIaJETh MOHATHEM
cTerneHHast pyHKIUS; CTPOUTH e
rpaduk U yMeTh IPUMEHSATh
CBOMWCTBA CTENCHHOHN (PyHKIUU
IpU PEIICHUH 33]aY;

— BIAJETh MOHATHIMHU
nokaszaTesbHas (yHKIIHS,
HKCIOHEHTA; CTPOUTD UX TPaPUKH
U YMETh IPUMEHATH CBOMCTBA
noKa3aTeabHON (QYHKIUU PU
pEILIeHNH 3a/1aY;

— BIAJIETh MOHATHEM
norapupmudeckas GyHKIIHS;
CTpOUTH ee rpaduK U YMETh
IIPUMEHATH CBOWCTBA
norapuMudecko PyHKITUN TPU
pelIeHUH 3a1a4;

— BIJIaJETh MOHATUAMU
TPUTOHOMETPHUYECKUE (PYHKITNH;
CTPOUTH UX TpadUKU U YMETh
IIPUMEHATH CBOMCTBA
TPUTOHOMETPUUECKUX (YHKITHI
IpY PELICHNH 33/1ay;

— BJIQJIETh MOHATUEM OOpaTHas
(GyHKLUS; TPUMEHSTD 3TO
MOHSITHE MIPU PEIICHUU 3a]1ay;

— MPHUMEHSATH NPHU PEIICHUH
3a/1a4 CBOMCTBA () yHKITHIA:
YETHOCTb, IEPHUOAUYHOCTD,
OTPaHUYEHHOCTb;

— MPHUMEHSATH NPHU PEIICHUH
3a/1a4y mpeoOdpa3zoBaHus rpaduKoB
GyHKIHUH;

— BIJIaJETh MOHATUAMU
YHCIIOBAs TIOCIIEI0BATEIBHOCTb,
apudMeTHIecKas u
reoMeTpryIecKast Iporpeccus;

— TMPUMEHSATH IPU PEIICHUU
3a/1a4 CBOMCTBA U IIPU3HAKU
apudMeTHUIECKON 1
F€OMETPUYECKOU ITPOTPECCUM.

B nosceomnesnoti scusznu u npu
U3yYeHUU Opyeux yueoHvlx
npeomemos:

— ONpeAesATh Mo rpadukam u
MCIIOJIb30BAaTh JJISl PEeLICHUS
NPUKJIAJHBIX 33/1a4 CBOICTBA
peabHBIX MPOLIECCOB U
3aBUCHMOCTEN (HanOopIIne u
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HaVMEHBIIINE 3HAUYCHUS,
MPOMEKYTKHU BO3PACTAHUS U
yObIBaHUS (QYHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACUMITOTHI, TOUKH Ieperuoa,
NnepuoJ 1 T.11.);

— HHTEPNPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOU CUTYAIUH;

— ONpeAENATH M0 rpadukam
MPOCTEUIIINE XapaKTEPUCTUKHU
MEePUOIUYECKHX MPOLIECCOB B
OMOJIOTUH, SKOHOMHKE, MY3bIKE,
pPaauoCBsI3H U JIp. (aMILUIUTYAAQ,
MIePUOJT U T.11.)

Inemernmot
mamemamuyeck
020 ananu3a

— Bnaners moustTueM
OECKOHEYHO yOBIBarOIIas
reoMeTpHUEeCcKas IPOrpeccus u
YMETb IPUMEHSTH €r0 NMPU
pEIICHUH 33/1aY;

— TPUMEHATH I pelleHus
3a/1a4 TEOPHUIO MPECIIOB;

— BJIaJIeTh NOHATUAMHU
OECKOHEYHO OOJBIIHE U
0EeCKOHEYHO MaJjible YHCIIOBbIE
MOCIIEI0BATEIHHOCTH U YMETh
CpaBHUBATh OECKOHEUHO
OombIre U OECKOHEYHO MaJTble
MOCJIeI0BATEIbHOCTH;

— BJIAJIETh TOHATUSMU:
Mpou3BOHAS PYHKIIMH B TOUKE,
pOM3BOIHAS (PYHKINH;

— BBIYUCIISITh IPOU3BOJIHBIE
DJIEMEHTApHBIX (PYHKIUN U UX
KOMOMHAIIHIA;

— HWccaenoBarh GyHKIUM Ha
MOHOTOHHOCTB M 3KCTPEMYMBEI;

— CTPOUTH rpaduKu U
MPUMEHSITH K PEIICHUIO 3a/1a4, B
TOM YHCIIE C TapaMeTPOM;

— BJIAJIETh OHATHEM
KacartesbHas K Tpaduky GyHKIIUN
U YMETh IPUMEHSTH €ro IpH
pElIeHUH 3a/1aY;

— BJIaJIETh NOHATUSIMHU
nepBooOpa3Hasi PyHKITUS,
OIIPEIETICHHBII UHTETPA;

— TIPUMEHATH TEOPEMY
Hrrotona—Jleitbauma u ee
CIIEJICTBUS JJIs PELleHus 3a/au.

B noeceonesnoti srcuznu u npu
usyuenuu opyaux yueOHulx
npeomemos:

— Jocmudicenue pe3ynbmamos
paszoena Il;

— €80000HO 611a0emb
CMAHOAPMHBIM ANNAPAMoMm
MamemamuyecKko20 aHanu3a ois
BbIUUCTICHUS. NPOU3BOOHBIX DYHKYUU
00HOI NepemMeHHOU,

— C80000HO NPUMEHAMb annapam
Mamemamuyecko20 aHanu3a ois
uccne0o8anus yHKyuil u
nocmpoenus 2paghuxos, 6 mom yucie
UCCe008AHUSL HA BLINYKIOCb,

— onepupoeamv NoHAMuUeM
nep8ooopasHoll yHKyuu OJis
peutenus 3a0ay;

— 061a0emb OCHOBHbIMU
ceedeHuAMU 00 uHmezpane
Hviomona—Jletibnuya u eco
npocmeuuux NPUMeHeHUAX,

— onepuposamuv 6 CmMaHOAPMHbIX
CUMYAYUsX NPOU3600HBIMU BbICUIUX
nopsAoOKO8;

— yMemb npuMeHsims npu
peuteHuu 3a0a4 ceoucmea
HenpepvLHbIX DYHKYULL

— yMemb npuUMeHsImy npu
pewenuu 3a0ay meopembl
Betiepwmpacca,

— yMemb 8bINOIHAMb
NPUOTUNCEHHbIE BLIYUCTICHUS
(MemoOovl peuleHus ypasHeH Ui,
8bIUUCTIEHUS ONPEOENeHHO20
unmezpana),

— yMemb npuUMeHAmb
NPUNOdICEHUE NPOU3BOOHOU U
onpeodenenHo2o unmezpana K
Pewenuio 3a0ay ecmecmeo3Hanus;

— 81ademv NOHAMUAMU 8MOPASL
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— pemiath NPUKJIAJIHBIC 3a1a91
u3 Ononoruu, PU3UKU, XUMHUH,
9KOHOMHMKH H JIPYTHX TPEIMETOB,
CBSI3aHHBIC C UCCICAOBAHHEM
XapaKTEPUCTHUK MPOIECCOB;

— HMHTEPIPETUPOBATH
MOJTYYCHHBIC PE3YJIbTAThI

nPOU3800HAS, 8LINYKIOCb 2PAPUKA
dyHKYUU U yMemb uccie008amp
@YHKYUIO HA BLINYKIOCMb

Cmamucmuka u

— OnepupoBaTh OCHOBHBIMU

- ﬂocmuofcenue pesyibmamos

meopus OIHUCATEIIbHBIMU pasoena II;
eéeposimuocmeit, | XapaKTEPUCTUKAMH YHCIOBOTO —  umembv npeocmaegnenue o
J102uKa u Habopa, MOHATHEM IeHepaibHas YeHmpanbHOU NpeoelbHOl meopeme;
KoMOuHamopuka | COBOKYIHOCTb U BEIOOPKOIL 13 —  umemv npeocmasienue o
HEe; 8b100pPOUHOM KOIDDuyuenme
— OIEepPUPOBATH MOHATUSIMHU: KOppenayuu u TUHelHol pecpeccuu;
4acTOTa M BEPOSITHOCTh COOBITHS, —  umems npeocmasienue o
CyMMa U IPOU3BEACHUE CMamucmuyecKux 2unome3ax u
BEPOSATHOCTEH, BEIUUCIISATD npogepke cmamucmuyeckou
BEPOSITHOCTH COOBITUI HAa OCHOBE | 2unomeswvl, 0 CMamucmuxe
MOJICYeTa YKCIa UCXO/I0B; Kpumepusl u ee yposHe 3HaA4UMOCMu,
— BJIaJIETh OCHOBHBIMH —  umemb npeocmasienue o ces3u
MOHITUSIMA KOMOMHATOPUKHU 1 IMAUPULECKUX U MeOpemU4ecKux
YMETh UX MPUMEHSATH TIPH pacnpeoeneHu;
pEILIeHUH 3a/1aY; —  umems npeocmasienue o
— HMMETh NpeICTaBIeHuE 00 KOOUpOBanuu, 080UYHOU 3aNUCHU,
OCHOBaX TEOPHH BEPOSATHOCTEH; 080UUHOM Oepese;
— HMMETh MPEACTABICHUE O — e1ademb OCHOGHLIMU
JTUCKPETHBIX CIYYalHBIX nousmuamMu meopuu epagos (cpag,
BEJIMYMHAX U PACIIPENCIICHUSX, O | 8epuiuHa, pebpo, cmenensb epuiuHbl,
HE3aBUCHUMOCTH CITy4ailHbIX nymo 6 2paghe) u ymems npuMeHsamo
BEJIMYMH; UxX npu pewienuu 3a0a4;
— HUMETb NpeCTaBICHUE O —  umems npeocmasnenue o
MaTEeMATHYECKOM OXHUJTAHUH U 0epesuax U ymems NpuUMeHams npu
JUCTIEPCUU CIIyYalHbIX BEJIUUUH; | peuleHuu 3a0ay;
— HMMETh MPEACTABICHUE O — 81a0emb NOHAMUEM CEAZHOCND
COBMECTHBIX pacrpeieseHusX U ymems NpUMeHsAMb KOMNOHEHMbL
CIIy4aifHbIX BEJTUYMH; CBA3HOCMU NPU peueHUl 3a0ay,
— TIOHMMAaTh CyTh 3aKOHA —  YMemb 0Cywecmensams nymu no
OOJIBIITNX YHUCE U BEBIOOPOYHOTO | pebpam, 00x00bi pebep u sepuiut
METO/1a U3MEPEHUS epaga;
BEPOSITHOCTEH; —  umemsv npeocmasienue 00
B nosceomnesnoii ocuznu u npu SUNEPOBOM U 2AMUTLINOHOBOM NYMU,
usyyeHuu Opy2ux npeomMemos: umemy npedcmasieHue o
— BBIYUCIISTH WU OIEHUBATh MPYOHOCIU 3A0A4U HAXOHCOEHUS
BEPOATHOCTH COOBITUH B 2aMUIbMOHO8A NYMU,
peabHOM KU3HH, —  81ademv NOHAMUAMU KOHEUHble
— BBIOMpATh METO/IbI U cuemmuvle MHONCECMEA U yMemb UxX
MOJXO/SAIIETO MPEICTABICHUS U NPUMEHSAMb NPU peueHUU 3a0ay;
00pabOTKH JaHHBIX —  yMemb NPpUMEHSAMb Memoo
Mamemamuyeckou UHOYKYUU,
—  YyMemb NPpUMEHAMb NPUHYUN
Hupuxne npu pewenuu 3a0au
Texcmoeuvie — Pemats pa3uble 3a1a4n — Jocmuodicenue pe3ynbmamos
3a0auu MOBBIIIIEHHOW TPYJTHOCTH; paszoena Il
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— aHaJIM3MPOBAThH yCIOBUE
3a/1a4¥, BEIOMPATH ONTUMATHHBIN
METOJI PEeIICHHS 3a]1a4H,
paccMmarpuBas pa3iHyHbIe
METO/IBI;

— CTPOUTH MOJICIIb PEIICHUS
3aj71a4u, MPOBOJIUTH
JOKa3aTeNbHBIE PACCYKICHUS
NIPY PEIICHUY 3a/1a4H;

— pemiath 3a/1a4u, Tpedyromme
nepebopa BapuaHTOB, TIPOBEPKU
YCIIOBUH, BBIOOpA ONTUMAIBHOTO
pe3ynbTara;

— aHAIM3HUPOBATh U
UHTEPIPETHPOBATH TIOJTYICHHBIC
pElIeHHs B KOHTEKCTE YCIOBUS
3aj1auu, BEIOUPATh PEIICHHUS, HE
MPOTUBOpEYAINE KOHTEKCTY;

— TIEPEBOAUTH MPU PEIICHUH
3a/1a4u HHOOPMAITUIO U3 OTHOM
(dopMBI 3anKCH B APYTYIO,
UCTIONB3YS TIPU HEOOXOTUMOCTH
CXEMBbI, Ta0IHIIBI, TPadUKH,
JarpaMMBl.

B nosceomnesnoti srcuznu u npu
usyueHuu opyaux npeomemaos.

— pemuaTh MPaKTUYECKUE
3aJ]auu M 33]1a91 U3 IPYTHX
PEIMETOB

TI'eomempus

— Bnanets reomerpuyeckumMu
MOHSTUSIMU TP PEIICHUH 3a]a4 U
MIPOBEJICHUN MaTEMaTUYECKIX
pacCyXIeHHUI;

— CaMOCTOSITEIHHO
bopMynUpOBaTh OMPEICICHUS
reoMeTpuueckux Guryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAax W MpHU3HAKaX
reoMeTpuuecKkux Gpuryp u
000CHOBBIBaTh WJIA ONPOBEPraTh
UX, 000011aTh WIH
KOHKPETH3UPOBATh PE3YIbTaThl
Ha HOBBIX KJIaccax Quryp,
MPOBOAMTDH B HECTOXKHBIX
ciydasix kinaccudukanuio puryp
M0 Pa3JIMYHbIM OCHOBAHUSIM;

— MCCIIE0BATh YEPTEXKH,
BKJTFOYAsi KOMOWHAIUU HUryp,
U3BIIEKATh, UHTEPIIPETHPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIHIO,
MPEJICTABICHHYIO HA YePTEkKaX;

— peuiatb 3a1a4u
TreOMETPUYECKOT0 COJIEPKaHMsI, B

— Hmemv npedcmasnenue oo
AKCUOMATMUYECKOM Memooe;

— gladems NOHsMUEM
2eomempuiecKue Mecma moyex 8
npocmpancmee u ymems npumMeHsmy
Ux 015 peutenuss 3a0a4,

— yMemb NpUMeHsmMb OJisl PeUuleHsl
3a0a4 C80UCMBA NAOCKUX U
08Y2DAHHBIX V2ll08, MPEXSPAHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8
OJI51 MpexepanHo2o yeua,

— gladems NOHsMUEM
NepneHOUKyIApHOe ceueHue NPuU3mMbl
U ymems NpUMeHsmyb e20 npu
peuenuu 3a0ay;

— umMems npeodcmasienue o
080UCMBEHHOCMU NPABUTLHBIX
MHO202PDAHHUKOB,

— g1aoemv NOHAMUAMU
yeHmpaibHoe U NapaiieibHoe
NPOEKMUpPOBAHUE U NPUMEHSMb UX
npu NOCMpOEHUU cedeHull
MHO202PDAHHUKO8 MemOOOM
npoeKyuil,
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TOM YHCJIC B CUTYalUsIX, KOT 1A
QITOPUTM PELICHHUS HE CIeyeT
SIBHO U3 YCIIOBHS, BBITIOJIHATD
HEOOXOIUMBIE JIJIsl pEILICHUS
3a/1a4M JTOTIOJIHUTEIbHBIC
MOCTPOCHHMSI, UCCIIEIOBATh
BO3MOKHOCTH ITPUMECHEHHS
TeopeM U GOPMYII IJIsl peLIeHUs
3a1ad;

— yMeTb (hOpMyITUpPOBaTh U
JIOKa3bIBaTh T€OMETPHYECKIE
YTBEPKICHHUS;

— BIAJCTh HOHATHAMHI
CTEpEOMETPHUH: TIpU3Ma,
napaJuleNenuIe], TMpamMuaa,
TETpa’ip;

— WMETb NpeCTaBICHUs 00
aKCMOMaX CTEPEOMETPUH U
CJICZICTBUSX U3 HUX U YMETh
HNPUMEHATH UX MIPU PEIICHUN
3aj1ay;

— YMETb CTPOUTH CEUCHHUS
MHOT'OT'PaHHHUKOB C
UCTIONIb30BAHUEM PA3THYHBIX
METO/IOB, B TOM YHCJIE U METOA
CIIC/IOB,;

— HMMETh MPEICTaBICHUE O
CKPEIINBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE U YMETb HAXOAUTh
YTOJI U PaCCTOSIHUE MEXIY HUMH;

— NPUMEHATH TEOPEMBI O
HapauIeIbHOCTH MPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE IPU
pelIeHnH 3a1a4;

— YMETb IPUMEHSATh
napauIeIbHOE IPOSKTUPOBAHUE
Ui u300pakeHust puryp;

— yMeTh IPUMEHSTH
NEepIEHANKYISIPHOCTH IPSIMO U
IUTOCKOCTH TIPH PELICHUH 337134,

— BIIQICTh HOHATHAMHU
OPTOTOHAIBHOE IPOESKTHPOBAHME,
HaKJIOHHBIE U UX TMPOCKINH,
YMETh IPUMEHSATH TEOPEMY O
TpeX MEePHEeHINKYISIpax Mpu
pelIeHnH 3a1a4;

— BIIQICTh TOHATHIMHU
paccTosiHEe MeX1y puUrypamu B
IPOCTPaHCTBE, OOIIUI
HEePIEeHANKYISP ABYX
CKPEILIMBAIOIIUXCS TPSIMBIX U
YMETb MIPUMEHSTh UX TPH
peIIeHUH 3a1a4;

— umems npedcmasienue o
pazeepmie MHO202PAHHUKA U
Kpamuaiiuiem nymu Ha NO8epXHOCMU
MHO202PAHHUKA,

— umems npedcmasienue o
KOHUYECKUX CeYeHUsX,

— umems npedcmasienue o
Kacaowuxcs cgepax u KomouHayuu
meJs 8pawjeHusl U ymenms npUMeHsImb
UX npu pewienuu 3a0a4;

— NpUMEHAMb NpU peueruy 3a0ay
dopmyny paccmosnust om mouxu 00
NIOCKOCMU

— 81adems pasHbLIMU CHOCOOAMU
3a0anus NPAMOU YPAGHEHUAMU U
YyMemb NpUMeHAms NPU peuleHuu
3a0ay;

— NpUMEHAMb NPU peulenuy 3a0a
U 0oKasamenbcmee meopem
BEKMOPHDBILL MEMOO U MEMOO
KOOpOuHam;

— umemv npeocmasienue 00
akcuomax oovema, npumeHams
dopmynvt 06veM08 NPAMOY20LHO2O
napannenrenuneodq, NPU3Msl U
nupamuowvl, mempa’opa npu
peuteHuu 3a0ad;

— NpuMeHsmb meopemuvl 00
OmHOuEeHUAX 0O0bEMO8 NPU peleHUU
3a0avy;

NpUMEHAMb UHMe2Pan O
BbIUUCTIEHUS 00bEeMO8 U
nosepxHocmeti mei paujeHus,
BbIUUCTICHUS NIOWAOU CheputecKkozo
nosica u 00vema wapoeozo Ciosi;
umems npedcmasienue o
O0BUIICEHUSAX 8 NPOCMPAHCMEBE:
napanieibHoM nepexoce,
CUMMempuU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, nogopome
OMHOCUMENbHO NPAMOU, BUHMOBOU
CUMMempuu, ymems NPUMEHIMb UX
npu pewenuy 3a0ay,

umemy npedcmasnerue o nIouwaou
OPMOCOHANLHOU NPOEKYULL,

uUMems npedcmasienue o
MPEXeSPaAHHOM U MHO2OCPAHHOM Yelie
U NPUMEHAMb CEOUCNEA NILOCKUX
Vel08 MHO202PAHHO20 Yeld npu
peuteHuu 3a0ad;

umMems npedcmasiieHus o
npeobpazosanuu no0oous,
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— BIJIAJIETh IIOHATUEM YIOJ
MEXKy IPSAMOU U IUIOCKOCTBIO U
YMETb IPUMEHSATH €T0 IIPU
peleHuu 3a1ad;

— BJIAJIETh NOHATHAMH
JBYTPaHHBIN yroJjl, yroj MEXIy
IUIOCKOCTSIMH,
NEPIEHIUKYIIPHBIE IUIOCKOCTH U
YMETb IPUMEHSATH UX IIPH
peleHuu 3a1ad;

— BJIAJIETh OHATUSAMH IIPU3Ma,
napajuleJenunes U IpUMEHsTh
CBOICTBA MapajuiesienuIieia npu
peleHuu 3a1ad;

— BIJIAJIETh IIOHATHEM
IIPSIMOYTOJIBHBIN
napaJuleIenuIe] U IPUMEHATh
€ro IpHU PELIEHUN 3a1a4;

— BIJIQJIETh NOHATUAMHU
NUPAMHKJIA, BUABI TUPAMUT,
AJIEMEHTBI IPAaBUIILHON
IIUPAMHUJIBI U YMETh IPUMEHSATh
UX IIpU pELICHUH 33]a4;

— HMMETb NIPEACTABICHUE O
TeopeMe Jiepa, NpaBUIbHBIX
MHOTOTPaHHMKAX;

— BJIQJIETh OHATHUEM IUIOLIAN
IIOBEPXHOCTEH MHOTOTPAHHHUKOB
Y YMETb IPUMEHATD €ro IpH
PEIICHNN 3a/a4;

— BIJIAJIETh NOHATUAMH TENa
BpaleHus (IMIUHIP, KOHYC, Iap
u cepa), X CEUCHHS U YMETh
IPUMEHATH UX NPU PEIICHUU
3az1ay;

— BJIAJIETh NOHATHAMH
KacaTeNbHbIE IPSIMBIE U
IUIOCKOCTH M YMETh IIPUMEHSATh
U3 [IpU pELICHNN 33]a4;

— HMMETb NIPEACTABICHUS O
BIIMCAHHBIX M OMHMCAaHHBIX chepax
Y YMETb IPUMEHATH UX IIPU
pELIEeHNH 3a/a4;

— BJIQJIETh IOHATHAMH 00BEM,
00BEeMbl MHOTOTPAaHHUKOB, TEJI
BpAILCHUS U IPUMEHATD UX IIPU
pELICHNH 3a/1a4;

— HMMETb NIPEACTABICHUE O
pa3BepTKe NWIMH]pPA U KOHYCA,
IUIONIAIA TOBEPXHOCTHU LIWJIMHIPA
Y KOHYCa, YMETh IPUMEHATH UX
IIPY PEILICHUN 33/]a4;

— HMMETb NIPEACTABICHUE O

20MOmemuy u ymems NpUMeHsImb Ux
npu pewenuy 3a0ay;

yMemb peuwams 3a0ayu Ha
NIOCKOCMU MeMoO0amu
cmepeomempu;

yMemb npuMeHaAms QOopMyibl
00veMo8 npu peueHuu 3a0ay
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riomaau chepsl U yMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3ajay;

— YMETh pelaTh 3a7auu Ha
KOMOWHAIIMH MHOTOTPaHHUKOB U
TEJ BpAIICHHUS;

— HMMETh TPEJICTABICHUE O
mo100uK B IPOCTPAHCTBE U YMETh
pelaTh 3a1a4i Ha OTHOIICHUE
00BEMOB U ILIOIIAIEN
MOBEPXHOCTEN MOAO0HBIX (UTYP.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos.

— COCTaBJISTh C
UCIIOJIb30BAaHNEM CBOWCTB
reoOMeTpHUECKuX HUryp
MaTeMaTHYECKUEe MOACIH ISt
pelIeHus 3a/1a4 MPaAKTUYECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX
JVICIIATUTAH, HCCIIEIOBATh
MOJTy4YE€HHBIC MOJICTH U
WHTEPIPETHPOBATH PE3YNIbTAT

Bexkmopot u
Koopounamul 6

- BJ'IaI[eTI) IMMOHATHUAMU BEKTOPELI
" UX KOOPpAWHATHI,

— Jlocmudicenue pe3ynrbmamos
paszoena ll;

npocmpancmee — YMETb BBIIIOJIHATH ONEPaluN — Haxooums 06vem
HaJ| BEKTOpaMu; napannenrenuneoa u mempasopa,
— HCIIOJIb30BaTh CKaJISIPHOE 3A0AHHBIX KOOPOUHAMAMU CBOUX
MPOU3BEJICHNE BEKTOPOB MIPHU 6epUIUH,
pEILIeHUH 3a/1aY; — 3a0asamv NPAMYIO 8
— NPUMEHSATH YPaBHCHHE npocmpancmee;
IUIOCKOCTH, (POPMYITY pacCTOSIHUS — HaxoOumv paccmosiHue om
MEXAYy TOUKaMU, ypaBHEHUE MOUKU 00 NIOCKOCMU 8 CUCmeme
chepsl pu pEeIICHUH 3a71a4, KOOpOuHam;
— MPUMEHSTH BEKTOPBI U METO]I — HAX00UMb paccmosHue mMexHcoy
KOOpJIMHAT B IPOCTPAHCTBE MPHU CKpewu8arouuMUcs npsMbIMU,
pelIeHnu 3a1au 3A0AHHBIMU 8 CUCeMe KOOPOUHAM
Hcmopus — Hmers npeacTaBieHue o Jlocmuorcenue pezynibmamos
Mamemamuku BKJIAJI€ BBIAAOLINXCS paszdena Il
MaTeMaTUKOB B pa3BUTHE HAYKH;
— TMOHUMATh POJIb MATEMATUKU
B pa3Butuu Poccun
Memoown — Hcnonp30BaTh OCHOBHBIE — Hocmuoicenue pe3ynbmamoé
Mamemamuxu METO/bI JOKA3aTeNbCTBA, pazoena II;

MPOBOMTH JOKA3aTEIbCTBO U
BBITOJIHATH OMPOBEPIKEHUE;

— TPUMEHSITh OCHOBHBIE
METO/IbI PeIICHUs
MaTeMaTHYECKUX 3a71a4;

— Ha OCHOBE MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEW B IPUPO/IE
XapaKTepu30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOIIETO
MUpa U IPOU3BEIEHNN UCKYCCTBA;

— NpUMeHAmb Mamemamuieckue
3HAHUSL K UCCTIe008AHUIO
OKpYIAHCAIOULe20 MUpa
(modenuposanue Gpusuyeckux
npoyeccos, 3a0ayu IKOHOMUKU)
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— MPUMEHATH IPOCTEeNIINE
[IPOTpaMMHBIE CpPELICTBA U
3EKTPOHHO-KOMMYHUKAIIIOHHBIE
CHCTEMBI IIPHU PELICHUN
MaTeMaTHYeCKUX 3ajay;

— MOJIb30BATHCA NPUKITIAJJHBIMU
IporpaMMamMu M MporpaMmmamu
CHUMBOJILHBIX BEIUHCICHUHU JJIA
UCCJIETOBaHMSI MAaTEMaTUYECKUX
00BEKTOB

[II.COAEP) KAHUE YYEBHOI'O ITPEJIMETA, KYPCA
OVIL.04 MATEMATHUKA

Aure0pa U HaYaJIa MATEMATHY€CKOT0 AHAJIN3a

[ToBTOpenue. Pemenne 3agay ¢ MCHOIB30BAHUEM CBOMCTB YUCEII M CHUCTEM
CUUCJIEHUS, HEITMMOCTH, JTOJEW U YacTEH, NMPOLIEHTOB, MOAYJEH yucel. Pemienue
3aa4 C MCHOJIb30BAHMEM CBOMCTB CTENEHEM M  KOpPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOYJIEHOB W JIpPOOHO-pallMOHATBHBIX BbIpakeHUil. Pemenue
3a1a4 ¢ MCHOJIb30BAHUEM I'PagyCHOM Mepbl yria. Moaynb 4ucia U €ero CBOMCTBA.
Pemenue 3a1a4 Ha IBMKEHUE M COBMECTHYIO pabOTy, CMECH U CIUIABBI C TIOMOIIIHIO
JUHEHHBIX, KBaJpaTHBIX W JPOOHO-PAIMOHAIBHBIX YPAaBHEHHM W WX CHCTEM.
Pemenne 3amad ¢ MOMOILBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM
NEePEeMEHHOM, ¢ MPUMEHEHUEM H300paKEHMsI YMCIIOBBIX MPOMEKYTKOB. PereHue
3a/lady C MCIOJIb30BAaHUEM YHCIOBBIX (yHKIMH u ux rpaduxoB. Mcnosnb3zoBanue
CBOMCTB W TpaduKOB JIMHEHWHBIX U KBaJpaTU4YHBIX (QYyHKIMH, oOpaTHOU

IPONOPLUUOHATIBHOCTH U (PYHKLUU y:\/;. I'padnueckoe peuieHue ypaBHEHHUH U
HepaBeHCTB. lcnonbp30BaHMe onepanui HaJl MHOXECTBAMHU M BBICKA3bIBAHUSIMMU.
Hcnonp30BaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OJAHOW MEPEMEHHOM, YUCIOBBIX
MIPOMEXYTKOB, UX 00BEAMHEHUN U nepeceueHuil. [I[pumeHenne npu pemennn 3aaa4y
CBOMCTB apu(METHYECKOM U TeOMETPUYECKOW MPOrpeccuu, CyMMHPOBAHUS
OCCKOHEUHOMN CXOJSIICICS T€OMETPUIECKON IMTPOTPECCHH.

MHoxecTBa (Y4HUCIOBBIE, TE€OMETpUYECKUX (uryp). XapaKTepucTHUECKOe
CBOMCTBO, 3JIEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE, OECKOHEUHOE MHOKECTBO.
Criocobbl  3amanust MHoxecTB I[logmHoxecTBO. OTHOIIEHHS NPUHAJIEKHOCTH,
BKJIFOUEHMS, paBeHCcTBa. Onepanuu Haa MHOkecTBaMu. Kpyru Oiinepa. Koneunsle n
OecKOHEUYHbIE, CUETHbIE U HECUETHbIE MHOXECTBA. Llenpie U parroHaibHbIEe YHCIA.
JleiictBurenbHbie uyncna. Ilpubauscennvie goruucienus. llepBuyHblie MpeacTaBICHUS
O MHOXECTBE KOMIUIEKCHBIX 4YHCEN. Jleucmeus ¢ KOMNIEKCHbIMU YUCIAMU.
Komnnexcno — compsowcennvie  uucia.  Mooyne — u  apeymenm — uucaa.
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Tpuconomempuueckas Gopma KomniekcHozo uucia. Pewenue ypasHenuti 8
KOMNJIEKCHBIX YUCTAX.

YMmozakmoueHusi. OO0CHOBaHUS U J10KA3aTENbCTBO B MareMaThke. TeopeMsl.
Buael mMatemaTtuueckux YTBEpKIECHHH. Buowl doxaszamenvcms. Mamemamuueckas
UHOYKYus. Ymeepowcoenus: obpammoe OAHHOMY, NPOMUBONONOINHCHOE, 0OpamHoe
npOMuUBoOnonoxcHomy  oannomy. Ilpu3Hak ©  CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIC YCIIOBHSI.

OcnoBHas TeopeMa apudmetuxu. OctaTtku U cpaBHeHus. Anroput™m EBkinuga.
Kuraiickas Teopema 00 ocratkax. Mamnas Teopema ®depma. (-UUYHBIE CHUCTEMBI
curciienus. yHkuus Diepa, Yuciio ¥ CyMMa JIETUTENed HaTypaJlbHOT'O YUCIa.

Panuannas Mepa yria, TPUTOHOMETpHUYECKas OKPY>KHOCTb.
Tpuronomerpuueckne GyHKIMH YuceN U yrioB. QopMyIbl TPUBEACHUS, CIOKCHHS
TPUTOHOMETPUYECKUX (PYHKIUH, (GOpMYyNbl ABOMHOTO W MOJOBHHHOTO apTyMEHTA.
[IpeoOpazoBanne CyMMbI, PA3HOCTH B TPOU3BEACHUE TPUTOHOMETPUUECKHUX
byHKui, 1 HA00O0POT.

Hymu  GyHKUMH, TOpPOMEXYTKH  3HAKOTOCTOSIHCTBA,  MOHOTOHHOCTb.
HauOonbiiee u HaumeHnsblee 3HaueHwe (yHkiuu. Ilepuoanueckue QyHKUUUA U
HaUMEHBIUN nepuoa. YeTHbie U HeueTHble QYHKIUU. DyHKkyuu «OpoobHAs yacmo

yucaa» yZ{X} u «yenasd dacmov yuciaa» yZ[X] .

Tpuronomerpuueckue (GyHKIIMH YUCIOBOIO aprymMeHTa Y =COSXx =y =SIx

y=1gx_y=ctgx CpoiicTBa u rpapuku TpuronomeTpudeckux Gynkiuit. OOpatHbIe
TPUTOHOMETPUUYECKHE (PYHKLIMM, UX TJaBHbIE 3HAYEHHs, CBONCTBA U TIpa(UKH.
Tpuronomerpuueckue ypaBHeHUs. OJHOPOJHBIE TPUTOHOMETPUYECKUE YPABHEHUS.
Pemrenne mpocrenmmx TPUrOHOMETPUYECKUX HEPAaBEHCTB. IIpocTeiime cucTeMbl
TPUTOHOMETPUYECKUX YPABHEHHM.

CreneHb C AEMCTBUTEIBHBIM NOKa3aTesieM, cBoWcTBa creneHu. [Ipocreiime
noKa3aTebHbIe ypaBHEHUS U HepaBeHCTBa. [loka3aTenbHas pyHKIMS U ee CBONWCTBA

u rpaduk. Yucmno € u pyukims V =e

Jlorapudwm, cBoiictBa norapudma. JlecaTHUHBIA U HATypaldbHBIN JOrapudm.
[IpeoOpazoBanue norapudpmMuueckux BbipakeHuil. Jlorapupmuyeckne ypaBHEHUsI U
HepaBeHcTBa. Jlorapupmuyeckas QyHKIUS U €€ CBOMCTBA U rpaduK.

CrenenHast yHKIUS U ee cBOicTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

MeTton uHTEpBallOB Ui perieHus HepaBeHCTB. [IpeoOpasoBanust rpadpukoB
GyHKIU: CIBUT, YMHOXKEHUE HA YHCIIO, OTPAKEHHE OTHOCUTEIbHO KOOPIMHATHBIX
oceil. ['padmyeckue MeETOABI pEIICHUS YpPaBHEHUW U HEpaBeHCTB. PemieHue
YPaBHEHUH U HEPABEHCTB, CONEPIKAILNX IEPEMEHHYIO O] 3HAKOM MOJYJIS.
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Cuctempl  TOKa3aTENbHBIX, JIOTAPUPMUYECKUX W  HUPPANHOHATBHBIX
ypaBHeHU. CuHCTEMbl MOKa3aTENbHBIX, JOrapu(PMUUYECKUX U HPPALUOHATBHBIX
HEPaBEHCTB.

B3anmuo oOpatHbie hyHkiuu. ['paduku B3auMHO 00paTHBIX (DYHKITUH.

YpaBHEHUsI, CHCTEMBI YypaBHEHHM C TmapamerpoM. Dopmyna bunoma
Hviomona. Pewenue ypasnenuti cmenenu gvluie 2 cneyuanvHulx 6udos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpusooumvie muocouneHnvl. OcHosHas
meopema  aneeopvi.  Cummempuyeckue  MHO204YAeHbl.  Llenouucnenuvie u
YeNlo3HaAuUHble MHO20YIEHDbI.

[Tonarue mnpeaena ¢yHKIUU B TOouke. [lowamue npedena @yHKyuu 6
beckoneunocmu. Acumnmomol epagpuxa @ynxyuu. CpasHenue 6eCKOHEUHO MANbIX U
beckoneuno oOonvwiux. HemnpepbiBHOCTs (yHKUMU. Colicmea HenpepvlBHbIX
@yuxyuti. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢ynkuuu. [IpousBomHas ¢GyHKIMM B TOYKE.
Kacarenpnas k rpaduxy o¢ynkunuu. [eomerpuueckuid ¥ (PU3MUECKHI CMBICIT
pou3BOJIHOMU. [Ipumenenue npouzeooroi 6 ¢usuxe. [Ipon3BoIHBIC dJIEMEHTAPHBIX
dbyukiui. [IpaBuna nuddhepeHurpoBaHus.

Bropas nmpousBoaHas, ee reoMeTpUuuecKUil U PU3NYECKUIA CMBICI.

Toukn oskcTpemMyma (MakcumMyma W MuUHUMyMma). VccnenoBanue
ANIEMEHTApHBIX (DYHKIMA Ha TOYKH JKCTPEMyMa, HAuOOJIbIIee W HAUMEHBIEe
3HaYeHHUE C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epaguxos hyHKyul ¢ NOMOUbIO
npouseoouvix. Ilpumenenue npoussoonou npu peuwtenuu 3aoay. Haxoocoenue
IKCMPEMYMO8 DYHKYULI HECKONbKUX NePEeMEHHbIX.

[TepBooOpa3zHasl. Heonpenenennsiit WMHTErpaill. [TepBooOpa3zHbie
anemMeHTapHbiX  GyHkiuid. Iliomane kpuBoiauMHEWHOW Tpanenuu. Dopmyna
Herorona-Jleiitonuna. OnpeneneHHbId UHTErpal. Boviuucienue niowjaeli NiOCKUX
Queyp u 00vemos men 8pawjeHus ¢ NOMOWbIO UHMe2Pad.

I'eomerpus

[ToBTOpeHue. Pemienne 3amady ¢ HCIOJB30BAHMEM CBOWCTB (QUTYp Ha
TUIOCKOCTH. PeleHne 3amad Ha JTOKa3aTeIbCTBO W TMOCTPOCHHUE KOHTPIPUMEPOB.
[TpumeHeHne MpoCcTeHINX JTOTHYECKUX MpaBuil. Perenne 3a1a4 ¢ ucrnojib30BaHuEM
TEOpEM O TPEYTroJbHUKAX, COOTHOIICHWNA B TIPSIMOYTOJBHBIX TpPEYTrOJbHHUKAX,
(bakTOB, CBSA3aHHBIX C YETHIPEXYTroJbHUKaMHU. PerieHue 3amay ¢ UCHOJIB30BAaHUEM
(bakTOB, CBSI3aHHBIX C OKPY>KHOCTSIMU. Pelienune 3aa4 Ha U3MepeHHsl Ha MJI0CKOCTH,
BBIUMUCICHUS JUIMH W TUIOMIaned. Pewenue 3adau ¢ nomowpio 8eKmopos u
KOOpOUHam.

Harnsonas crepeomerpus. [Ipusma, napamienenune1, mupaMuia, TETPadIP.

OCHOBHBIE TIOHATHSI TEOMETPHH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH H
CIENCTBUS U3 HUX. [louamue 06 akcuomamuieckom memooe.
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[locTpoeHne cedeHMH MHOTOIPAHHUKOB METOIOM cienoB. LleHTpanbHOE
npoekTupoBanue. [locTpoeHne cedyeHnii MHOrOrpaHHUKOB METOZOM MPOEKIIUA.

CkpeluBaroniyecs: IpsiMble B MPOCTPAHCTBE. YTON MEXIYy HUMHU. Memoosi
HAXO0MHCOEHUSI PACCMOSHUL MeNCOY CKPeUUBArowumMucs npamvimu. TeopeMbl o
MapayieIbHOCTH TPSMBIX W IUIOCKOCTEH B mpocTpadcTBe. [lapamiensHoe
MPOEKTUPOBaHUE U u300paxkeHue ¢uryp. [eomempuueckue mecma mouex 6
npocmpancmee. llepneHIUKyIIpHOCTh MOPAMON W IIOCKOCTH. OpTOroHanbHOE
npoekTupoBanne. HaknoHHbIe U poekimn. Teopema 0 Tpex MepHeHINKYIIIpax.

Buower mempasopos. Opmoyenmpuueckuti mempa’op, KapKacHwlll mempasop,
pasHocpaunsiii. mempal’op. [Ipsmoyeonvruiii mempas’op. Meouanvl u b6umeouarsl
mempasopa. [locmpausanue mempa’opa 00 napaiieienuneod.

Paccrossaust mexny ¢urypamm B mpoctpadHcTBe. OOmmMiA MepreHIuKyIsp
JIBYX CKPEHIMBAIOIIMUXCS TMPSMBIX. YTIbl B TOpocTpaHcTBe. [lepneHaukynspHbie
IJIOCKOCTH. [lnowaos opmozonanvHou npoexkyuu. Illepnenouxynsipuoe ceyeHue
nPU3MbL.

Buabl MHOrOTpaHHUKOB. Paseepmku muozoepannuxka. Kpamuatiwue nymu na
NOBEPXHOCMU MHO202PAHHUKA.

Teopema  Oiinepa. llpaBWwibHBIE  MHOTOTPAHHUKHU. /[gouicmeeHHOCMb
NPABUNILHBIX MHO202PAHHUKOS.

[Tpuzma. Ilapamnenenunen. CpolictBa mapaiuienenumnena. [IpsMoOyronabHbIi
napauienenunen. HakioHHbIE TPU3MBI.

[Mupamuna. Buasl nupamua. DiieMeHThl OpaBUIbLHON nupaMmubl. [Iupamuabt
C pPaBHOHAKJIOHEHHBIMU peOpaMu U IpaHSIMH, UX OCHOBHbIE CBOMCTBA.

[1no1maam NoBepXHOCTE MHOTOTPAHHUKOB.

Tena Bpamienus: UUIUHAP, KOHYC, map U cepa. CeyeHus: LUIUHAPA, KOHYCa
u mapa. [1lapoBoii cerMeHT, 1MapoBOM CJIOM, IApOBON CEKTOpP (KOHYC). Y cedueHHas
nupamMuja ¥ yCeYeHHBI KOHYC.

KacarenbHble mpsMple W TIJIOCKOCTH. BrhmcaHHble W OmucCaHHBIE Chepsl.
Kacarowuecs cghepvi. Kombunayuu men epawenus.

Bexropbl u xoopauHaTel. CymMMa BEKTOPOB, YMHOXKEHHUE BEKTOpa Ha YUCIIO.
VYron mexay BekTopamu. CkansipHOE TPOU3BEICHUE.

VYpaBuenue miockoctu. opMylia pacCTOSHUS MEXKIY TOUYKaMHU. YpaBHEHHE
chepol. Popmyna paccmosanus om mouku 00 niockocmu. Cnocoodwvl 3a0anusi NPpAmMou
VPaHeHUAMU.

Pewenue 3a0au u oOokazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U
MemoooM KOOpOUHam.

[Tonsitue ob6bvema. OOBEMbI MHOTrOrpaHHUKOB. OObEeMbl Tell BpAIlCHHUS.
Axcuombl 0obvema. Bvieoo ¢opmyn obvemos mnpsamoyeonvHo2o napanienenuneod,
npusmovl u nupamudvl. Popmynvt 0isi HAXoHCOeHUs: 0Ovema mempa’opa. Teopemvl
00 OMHOUWEHUAX 0O0BEMOS.
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Ipunooicenuss unmezpana K 6blYUCTEHUIO 00bEMO8 U NOGEPXHOCMel mei
spawenus. Ilnowaosv cpepuueckoco nosica. Obvem waposoco cnos. llpumenenue
00beM08 npu peueHuu 3a0au.

[Tnomans cdepsl.

Pazeepmxa yununopa u konyca. Ilnonaas NOBEpXHOCTH LWJIMHAPA U KOHYCA.

KoMOunHaium MHOTOTPaHHUKOB U TEJI BpaIlEHUS.

[Togo6ue B mpoctpancTBe. OTHOIIIEHNE 0OBEMOB M TIJIOMIAJEH MOBEPXHOCTEH
noI00HBIX (uryp.

euodicenusi 6 npocmpancmee.  NApPAlleNbHbll  NEPeHOC,  CUMMEmPUs.
OMHOCUMENILHO NJIOCKOCMU, YEHMPANbHAsL CUMMEmpUs, NnOGOPOmM OMHOCUMETbHO
NPAMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3adau ma niockocmu c
UCNONL308AHUEM CMEPEOMEMPULECKUX MEMOO08.

CraTucTuka M TeOpUsi BePOSITHOCTEH, KOMOMHATOPUKA

Hcnonp3oBanne TabnuIl M AuMarpamMM JUisl IPEICTaBIIeHUs TaHHbIX. Pemenne
3a/lay Ha TPUMEHEHUE OMKUCATENIbHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHMX,
HauOOJBIIEr0 M HAUMEHBIIETO 3HAYEHUs, pa3Maxa, AUCHEPCUM M CTaHAApTHOTrO
OTKJIOHEHHUs. BbluucieHre 4acTOT U BEPOSITHOCTEH COOBITHH. Brruncnenue
BEPOSITHOCTEM B OMNBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU HCXOJAMHU.
Hcnonp3oBaHne KOMOWMHATOPUKU. BpluncieHne BepOATHOCTEM HE3aBUCHUMBIX
coObTuii. Mcnonb3oBanue (GOpMyIbl CIOXKEHHS BEPOATHOCTEH, Auarpamm Jisepa,
JepeBa BeposTHOCTeH, opmyibl beprymnu.

Beposamnocmuoe npocmpancmeo. Axcuomsvl meopuu 8eposmHoCmen.

YcnoBHasgs BepoATHOCTh. [IpaBuino ymHOXKeHUs BeposTHOcTern. Dopmyiia
noJiHou BepositTHocTu. Dopmyna barieca.

JluckpeTHble cCilydallHble BeJIW4YMHBI W  pacnpeneneHus. (CoBMeCTHbIE
pacnpeaenenus. PacnpeneneHne cyMmMbl U TPOU3BEICHUS HE3ABUCUMBIX CITy4alHbBIX
BEJIMYMH. MaTeMaTH4ecKoe OXHAAHWE W JHUCHEPCUS] CIIYyYalHOM BEJIMYUHBI.
MareMaTu4eckoe 0KUAAHUE U JUCIIEPCHUS CYMMBbI CIIyYalHbIX BEJIUYHH.

IV.TEMATHUYECKOE IUNTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA
YACOB, OTBOJJUMBIX HA OCBOEHUE KAX IO TEMBI
[Tpu peanuzannu conepkanus 0011e00pa30BaTENLHOTO YU€OHOTO MpEeaMETa

«Marematuka» B npeaenax ocsoenust OIIOIT CIIO na 6a3ze 0CHOBHOTO 0011IET0
oOpasoBaHwmsl ¢ MoaydeHueM cpeanero oodmiero oopazosanus (IITICC3)
MaKcuUMaJibHas yuyeOHasi Harpy3ka ooyuaromuxcs coctasiset 309 yacoB u3 Hux 118
4acoB JIEKIIMH, YPOKH, 88 4acoB MpakTUYECKUX 3aHITHI; BHEAYIUTOPHAs
caMocTosiTesbHas padorta odyyaromuxcs 103 gaca.
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TemaTuuyeckoe NVIAHUPOBAHUE

HaumenoBanue pa3jieiioB u

Coaeprxanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M NPAKTHYECKHE 3aHATHSA,

O0beM yacoB

TeM caMoCTOsITeJIbHAs padoTa 00y4aromuxcs
1 2 3
Beenenue. IloBTopenue kypca 7 -9 knacca 4
I13 Nel. BxoaHO#1 KOHTPOJIb 2
Pa3znen 1. JleiicTBUTEJbHBIE YHCIA 12
Tema 1.1. MHoOXxecTBa MHoXxecTBa (YUCIOBBIE, TeOMETPUIECKUX GUTYP). XapaKTepUCTUUECKOE CBOWCTBO, DJIEMEHT
MHO>KECTBA, IIyCTOe, KOHEUHOE, OECKOHEUHOe MHOkKeCcTBO. CITOCOOBI 3aJaHUSI MHOYKECTB )
[ToamHO)ecTBO. OTHOIIEHNS TPUHAIIIEKHOCTH, BKIKOYEHUS, paBeHCTBA. Onepauu Haj
mHOxkecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eCKOHEUHBIE, CYETHBIE U HECUETHBIE MHOYKECTBA.
Tema 1.2.Pa3Butue nousitus o | Llenvle u pauronansueie uncia. JleiictButenbublie uncia. Kovniexcnvle uucaa.
qucIie i
Tema 1.3. ITpubnrxeHHbIE [Mpubnuxenust NEHCTBUTETBHBIX YUCET KOHEUHBIMU ACCITUYHBIMA  JPOOSIMH.
BBIYHMCIICHUS Tozpewnocms npubnausicenuss. AOconomnas u OMHOCUMENbHASA NOSPEULHOCIU NPUOTUNCEHUS. 2
Ilpasuna devicmsuil (cnodxcenue (8biuumarue), yMHoNMCeHUe, OeleHUe) ¢ NPUOIUNHCCHHBIMU YUCTAMU.
IIpakTnyeckue 3aHATHS No2.BrimonHeHnne mpuOIMKEHHBIX BRIYUCICHUN U ICUCTBUHN HaJl KOMIUICKCHBIMHU YHCIIAMH 2
CamocTosiTesibHast padoTa: BbIIIOJHEHUE JTOMAIIHUX 3a1aHui 1o pazaeny 1.
TemaTuka BHeayIMTOPHOI CaMOCTOSITEILHON Pa0oThI:
OcnoBHas Teopema apudmeruku. Octatku U cpaBHeHUs. Anroput™m EBkinna. Kuraiickas Teopema 4
00 ocraTkax. Manas Teopema depma. q-MuHbIE CUCTeMbI cuucieHus. OyHkiusa Ditnepa, 4nucio u
CyMMa JIeJIuTeNel HaTypalbHOTO YUCIIA.
Paspnen 2.KopHu, creneHu u jiorapupmbl 20
Tema 2.1.Crenens ¢ Kopun u crenenn. KopHu HaTypanbHOM cTeneHM U3 uuciaa M uX cBoWcTBa. CTemeHu c
JNEUCTBUTEIBHBIM NIOKA3aTeJIEM | PALIMOHAJIBHBIMU [OKa3aTensiMU, MX CBOMCTBA. CTENEHHM C JEHCTBUTEIBHBIMU IOKA3aTEIsIMH. 2
Ceoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3amenem.
Tema 2.2. Jlorapudmsr Jlorapudm. Jlorapubm umcna. OcHosnoe nocapughpmuueckoe moxcoecmeo. JlecaTHUHBIE U 6

HaTypaibHble Jorapudmsl. [IpaBuiia neiicTBuii ¢ orapudmamu. Ilepexood Kk HOBOMY OCHOBAHUIO.
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IIpakTHYeckue 3aHATHA

Ne3 TIpeoOpa3oBaHUe CTETICHHBIX BBIPAKEHUIH

Ne4 TIpeoOpa3oBaHue OKa3aTEIbHBIX U JIOTAPU(PMHUIECKUX BBIPAKEHUH.

Ne5.KontponbHas padorta Nel

CamocTosTenpHas padoTa: BbINOJIHEHHEe TOMANIHUX 3aJaHUii M0 pa3aery 2.

NN N

Paznen 3. IIpsimMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 3.1.I1apannensHOCTh B
IIPOCTPAHCTBE

[Ipenmer cTrepeomeTpuu. AKCMOMBI cTepeoMeTpur. HekoTopble ciiencTBusa U3 akcuoMm. BzammHoe
pacIoyIoKEeHUe JBYX IMpsAMBIX B MPOCTpaHcTBe. IlapajuiebHOCTH MHPSAMONM M IUIOCKOCTH.
[TapanienbHOCTh MIIOCKOCTEM.

Tema 3.2.
[TepieHANMKYASIPHOCTH B
MIPOCTPAHCTBE

[IepnieHAUKyIApHOCTL IpsIMOM M ILTOCKOCTU. Ilepnenaukymnsap u HakioHHas. TeopemMa o Tpex
NEePIECHANKYISIpaXx. YToa MEXIy MNPSAMOM M IUIOCKOCTHIO. JIByrpaHHbI yroj. Yron Mexay
IJIOCKOCTAMU. 1IepneH IuKyIIpHOCTD ABYX IIIIOCKOCTEM.

['eomerpuueckre mnpeoOpa3oBaHUsl IMPOCTPAHCTBA: MAapaJJICbHBIH MEPEHOC, CHUMMETpPHUs
OTHOCHUTEIIBHO ITUIOCKOCTH.

IIpakTuyeckue 3aHATHS

Ne6. Pemenne 3anau no reme: «llapamieabHOCTh U NEPIEHANKYISIPHOCTD B IPOCTPAHCTBE»

Ne7. Pemenue 3aau 1o reme: «YTJbl ¥ pacCTOSIHUSI B IPOCTPAHCTBE

CamocTosiTeJibHast padoTa: BbIIIOJHEHUE JOMAIIHUX 3aIaHU 10 pa3aeny 3.

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadOThI:
[TapannensHoe  mpoekTupoBaHue. Iliowads  opmozoHanrbHOU

IPOCTPAHCTBEHHBIX QUTYD.

npoekyuu.  V3o0paxeHue

Pasnen 4. KoopauHaThl 4 BEKTOPbI

26

Tema 4.1. Meton koopAMHAT B
IIPOCTPAHCTBE

[IpsimoyromnpHas (JekapToBa) CUCTEMa KOOPAHMHAT B MpocTpaHcTBe. DopMmysa pacCTOSHUS MEKIY
JIBYMsI TOUKaMH. YpaBHEHMsI MPSAMOU u niaockocmu. VIcTionb3oBaHHE KOOPAWUHAT IMPH PEIICHUU
MaTeMaTHYECKUX U TPUKIATHBIX 3a]1a4.

Tema 4.2.Bextopsl B
MIPOCTPAHCTBE

Bekropel. Moaynb BekTopa. PaBeHCcTBO BEKTOpOB. ClIOKEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucno. Pas3nokeHue BEKTOpa IO HAIpPaBICHUAM. YTOJI MEXAy AByMs Bekropamu. I[Ipoexnms
BeKTOpa Ha ocb. KoopauHaTel BekTopa. CKaisipHOE MPOU3BEIEHUE BEKTOPOB.

Kommnnanapuele BekTopbl. PasnojkeHue BeKTOpa IO TpPEM HEKOMIUJIAaHAPHBIM — BEKTOPAM.
Vcrions30BaHMe BEKTOPOB MPU PEIICHUH MATEMAaTHYECKUX M MPUKIIAIHBIX 3a4a4.

IIpakTHYeckue 3aHATHA

Ne8.CocraBnenue ypaBHeHUs IPSIMON
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No9.JleiicTBHS HaJl BEKTOpaMHU B KOOpAMHATAX

Nel0.Pemenne npocreimmx 3aa4 B KOOpJAUHATaX

Nel1.Pemienne maTeMaTHUECKUX U MIPUKJIAJHBIX 331a4 C IOMOIIbIO BEKTOPOB U KOOPAMHAT

Nel12.KontponpHast padota Ne2

NN N

CamocTosiTesibHasi pad0oTa: BHINOJHEHUE JOMAITHUX 3aIaHUM IO pa3neny 4.
IIpumepHasi TeMaTHKa BHeAyIUTOPHOI CaMOCTOSITEIbHON PadoThI:

BektopHoe 3amaHue npsMbIX U IJIOCKOCTEW B TPOCTPAHCTBE 10
PacuerHo-rpadudeckas pabora no Teme «YpaBHEHHE MPSMOID)
Paznen S. OcHOBBI TPUTOHOMETPHUH 36
Tema5.1. Tpuronomerpuueckue | Pagmannas mepa yrna. BpamarensHoe nBmxeHue. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YNCIIA. )
(YHKITUY YHCIOBOTO apryMEHTa
Tema 5.2. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKACCTBA, GOopMyIIbl TpuBeaeHUs. CHHYC, KOCHHYC U TaHTE€HC
Tpuronomerpuueckue CYMMBI M Pa3HOCTH JIBYX yrioB. CHHYC U KOCUHYC IBOWHOTO yria. @opmyivl HOLIOBUHHO20 Y2id. 4
bopMyIibI IIpeobpazosanus cymmvl mpuesoHoMempuieckux QyHKyuii 8 npoussedenue u npou3eeoeHls 6
cymmy. Buipaoswcenue mpueconomempuueckux @pyHkyuil uepes maneenc noji08UHHO20 apeymeHma.
Tema 5.3. [Ipocreiilne TPUTOHOMETPUYECKHE YpaBHEHMs. PemieHue TPUTOHOMETPUYECKUX YpPaBHEHMII.
TpHUTrOHOMETpUYECKHE IIpocmeriwue mpuconomempuieckue HepaseHcmea. ApKcunyc, apkKoCuHyc, apKmaH2enc Yucia. 2
ypaBHEHUS
IIpakTHyeckue 3aHATHS Nel3. 3aBUCHMOCTD MEXYy CUHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO U TOTO K€ yTIJia 2
Nel4. ITpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKECHUIA. 2
Nel5. Tlpeobpa3oBanus CyMMBbI TPUTOHOMETPUUYECKUX (DYHKIIUN B MPOU3BEICHHUE U MPOU3BEICHUS 2
B CYMMYy.
Nel6. PemieHre mpoCTeMIIMX TPUTOHOMETPUUECKUX YPABHEHHI 2
Nel7. Pemienne TpUroHOMETPUYECKUX YPaBHEHHI 2
Nel8. Pemienne npocTemmx TPUrOHOMETPUUECKHUX HEPABEHCTB 2
Ne19. Konrponsnas padora Ne3 2
CamocrosiTenpHas paboTa: BBEITIOJIHEHHE IOMAITHUX 3aaHUi 110 pa3eny S.
[puMepHast TEMaTHKa BHEAYIUTOPHOM CAMOCTOSTEILHON PabOThI: 14

I'padpuaeckoe pernieHue ypaBHEHU 1 HEPABCHCTB;
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PelieHue TpUrOHOMETPUYECKUX YpaBHEeHUI BUua asinx + bcosx = ¢, rne ¢ # 0.

Pa3nes 6. @yHknum, MX CBOMCTBA M rPaUKH 32

Tema 6.1 YucnoBas pynkuus. | @ynkuuu. OOnacTe ompenesieHuss M MHOXKECTBO 3HAYeHMi; Tpaduk (YHKIHMH, MOCTPOCHHE

Crioco6bl 3a1anust QYHKIMH, rpa¢ukoB PyHKITUH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMH.

CBOMCTBA CpolicTBa (D)YHKIIMH: MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTH, MEPUOJIMYHOCTb.
[IpoMexyTku BoO3pacTaHusi W yObIBaHUS, HauOosblllee W HaUMEHbIIEEe 3HAYEHUS, TOUYKHU
skcTpemyMma. ['padpuueckas wunTepnperauus. [Ipumepsl (QyHKIMOHANIBHBIX 3aBUCHMOCTEH B 2
peabHBIX Mpolieccax U SBICHUSX.

OOpatubie GyHKIMU. Obaacms onpedeneHus u obiacms 3HaveHuti oopamuou @yuxkyuu. I'padux
oOpaTHO# (YHKIINH.
Apudmerndeckue onepanun Haj GyHKIHAMA. CrioskHast GyHKIUS (KOMITO3HITHA).

Tema 6.2 [Ipenen GyHKIHH. ITocnenoBarenbHocTH. COCOOBI 3aaHUsT U CBOMCTBA YMCIIOBLIX MMOCIEIOBATENLHOCTEN. [lonamue

OCHOBHBIEC CBOLCTBA 0o npedere nociedosamenvhocmu. Cywecmeoganue npedeia MOHOMOHHOU O2PAHUYEHHOU

NPEETOB. nocnedosamenvhocmy.  CyMMuUpoBaHHME — mociefoBarenbHocTell.  beckoHeuno — yObIBaromas
reoMeTpHYEecKasi MPOrPeccusi U €€ CyMMa.

Ilonamue o Henpepvignocmu @ynxyuu. llonstue o npepene QyHkuuum B TOouke. [loBeneHue 4
¢ynkunii Ha OeckoHeuHOCTU. [loHamue npedena ¢hyHkyuu 6 OeckoHeuHocmu. Acumnmomul

epaura @yuxkyuu. Cpaenenue OeCKOHEUHO MAblX U OeckoHeuHo Oonvuiux. HempepbIBHOCTH
byukun. Cgoticmea nenpepwignvix Qyukyuil. Teopema Betiepumpacca.

Tema 6.3 IIponsBoaHas [IpousBognas. IlonsTre 0 MPOM3BOMHON (PYHKIMHU, €€ TCOMETPUUYECKHH W (U3HMYECKUN CMBICI.
[Ipon3BogHast creneHHOW (YHKIHMHM C HATYpaJIbHBIM IIOKa3aTelieM. YpaBHEHHE KacaTeIbHOW K 6
rpaduxy ¢pyHkuuu. [Ipon3BogHbIe CYMMBI, pa3HOCTH, TPOU3BEIECHUS, YACTHOTO.

IIpakTHyeckne 3aHATHS Ne20.Brruncnenue npenenoB. Bunibl HeonpeneneHHOCTEH U CIOCOOBI X PACKPBITUS 2
Ne21.Bpruncnenue npon3BoJHON ¢ TOMOLIbIO ONPENETICHUS 2
No22 TTpumenenune npaBui qudGepeHnnpoBaHus 2
No23. KontponbHas padora Ned 2
CamocTosiTesibHAast padoTa: BbIIIOJHEHHUE JOMAIIHUX 33/IaHH 10 pa3aeny 6. 12

IIpumepHasi TeMaTHKa BHeAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
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=X =X
CDyHKI/;uu ((0p06HCl}Z yacmosv yucaa) Y { } u «yenasd 4acmos ducaa» Y [ ] .
3aMeuareabHbIe MMpeacibl. ILOKaBaTeHBCTBO IMEPBOro 3aMCcHYaTCIIbHOTO IMPCACIIA.

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

[Monstue nuddepenimana u ero NPUITOKEHUS

Pasznen 7. CreneHHsble, MOKa3aTeJbHbIE, JOrapu@MuyecKkue 1 TPUTOHOMeTpUYecKHe PyHKIIUM 43

Tema 7.1. Crenennas ¢pyukius | CreneHHas (yHKUMs, ee cBoWcTBa M Tpaduk. B3ammuHo oOpatnble (yHKuMH. PaBHOCHIIBHBIE
ypaBHEHUS M HEpABEHCTBA. MppalroHaibHbIE YpaBHEHUS U HEpaBeHCTBA. [[pon3BoHAS CTENEHHOM 4
GyHKIIHH.

Tema 7.2. IlokazarenbHas [TokazatenpHast GyHKIMS, €€ cBoiicTBa W Tpaduk. [lokasaTenpHbIE ypaBHEHWS U HEPAaBEHCTBA. 6

byHKIHS CucTeMbl TTOKa3aTeNbHBIX YPAaBHEHUH U HEpaBeHCTB. [Ipon3BoaHAas moka3aTeabHON (QYHKIIUH.

Tema 7.3. Jlorapudmuueckass | Jlorapupmuueckass ¢yHkius, ee cBoiictBa u rpadpuk. Jlorapupmuueckue ypaBHEHUS U 6

byHKuus HepaBeHCTBa. [IpousBoaHast morapupmMuueckoi GyHKIHH.

Tema 7.4. Ob6nacte ompefeneHU W MHOXKECTBO 3HAYEHHM TPUTOHOMETpUYECKHX (yHKUuNA. YeTHOCTb,

TpuroHoMeTpudecKue HEYETHOCTh, NMEPHOJMYHOCT, TPHroHOMeTpuueckux Qynkimii. CpoiictBa (Qynkmmiit Y = €OSX |

ynkunn Y =sINXy yy rpauxn. Coitctsa pynxuun ¥ = 8 ¥ u eé rpaduk.
Obpammuvie mpuzonomempuieckue yHKyuu. 6
[IpeobpazoBanus rpaduxos. [lapamiensHblil MepeHOC, CAMMETPHUS OTHOCUTEIBHO OCe KOOpIUHAT
U CUMMETpUS OTHOCHUTENBHO Hayajla KOOpJAWHAT, CHUMMETPHsI OTHOCUTEIBHO MNpsSMON )y = X,
pPacTsDKEHUE U CoKaThe BAOJb OCEH KOOPAMHAT.
[Ipou3BoHbIE TPUTOHOMETPUYECKUX (PYHKIINH.

IIpakTnyeckue 3aHATHS No24 Pemienne nppaliiOHaNIbHBIX YpaBHEHUN 2
No25. Pemenue nokaszaTeabHbIX YPABHEHUM U MOKA3aTEIbHBIX HEPABEHCTB 2
Ne26. Pemienue norapupMudecKkux ypaBHEHHH U Torapu(MUIECKUX HEPABEHCTB 2
No27 IlocTpoenue rpadukoB CTEINEHHBIX, MOKAa3aTeNbHbIX, norapupMHIECKUX u )
TPUTOHOMETPUYECKUX (PYHKLIUH.
No28 KontposbHas padota Ne5 2

CamocTosiTesibHasi pad0oTa: BHINOJHEHUE JOMAITHUX 3alaHUM IO pa3neny 7.

—
—
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IIpumepHasi TeMaTHKa BHeaAyIUTOPHOI CaMOCTOSITEIbHON padoThI:

Pewenue ypasnenuii cmenenu eviue 2 cneyuanvhvix 6udos. Teopema Buema, meopema be3y.
Ilpusooumvie u Henpusooumvle mHozounenvl. OcHoenas meopema ancedpvl. Cummempuueckue
MHO204nenbl. Llenouucnennvle u yeno3HauHvle MHO2OUIeHb.

CrnosxeHne TapMOHUYECKUX KOJICOaHUI;

['padpraeckoe perieHne ypaBHEHH 1 HEPABEHCTB;

[Toctpoenne rpadukoB yHKIMIA ¢ TOMOMIBIO TpeoOpazoBaHU

Paznen 8. MHoOrorpaHHuKu 26
Tema 8.1.ITpusma [lonarue mMHoOrOrpaHHuKa. Beprmnel, peOpa, rpaHu MHOTOTpaHHUKA. Paszsepmka. Mnozozpanbie
yenvl. Buinyxnvie mnozoepannuxu. Teopema Jiinepa. 6
[Tpusma. I[psimas u nakronunas npusma. IlpaBunbnaas npusma. [lapamtenenunen. Ky6. Cummerpun
B KyOe, B nmapajuienenunene, B npusme. CeueHus Kyoa, mprU3Mbl
Tema 8.2.ITupamuia [Mupamupa. IlpaBunpHas nupamuaa. Yceuewnas nupamuoa. Terpasap. Buovr mempasopos.
Opmoyenmpuueckuii  mempal’op,  KAPKACHbIL —~ Mempa’op,  PAGHOSPAHHbLIL — mempasop.
Ipsamoyzonvrovii mempasdp. Meouansl u bumeduanst mempas’opa. Jocmpausanue mempa’sopa 0o 6
napannenenuneda. Cummempuu 6 nupamude. Ilupamunbl ¢ paBHOHAKIOHEHHBIMH pedpaMu U
IrPaHsAMH, HUX OCHOBHBIE CBOMWCTBA. Ceuenuss nupamunel. [lnomann mnoBepxHoOCTEN
MHOT'OIPAaHHUKOB.
[IpakTu4yeckue 3aHATHSA No29 Pemienue 3a1au Ha HaXO0K/ICHUE AJIEMEHTOB MPU3MbI U IOCTPOCHUS CEUCHUM. 2
Ne30Pemenue 3a1a4 Ha HaXOXACHUS IEMEHTOB TUPAaMUIbl U TIOCTPOEHUS CEUECHUM. 2
CamocTosiTeJibHAst padoTa: BbIIIOJHEHUE JOMAIIHUX 3a/IaHU 110 pa3aeny 8.
IIpumepHasi TeMaTHKa BHeAyIUTOPHOI CaMOCTOSITEIbHON PadoThI: 10
[IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’dap, TOAEKa3Ip U UKOCAIP).
[TpaBuibHBIE ¥ MOTYNIPABUILHBIE MHOTOTPAaHHUKU
Pasznen 9.Tes1a u moBepXHOCTH BpalleHU S 17
Tema 9.1.Hununap [Monstue mununapa. OcHOBaHUE, BHICOTA, OOKOBas IOBEPXHOCTh, 00pa3yroIias, pa3BepTka. Ocesvie )
ceyeHUs U cedenusl napaelibible OCHOBAHUIO.
Tema 9.2. Konyc [TonsTue konyca. OcHOBaHME, BRICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yromas, pa3Beptka. Ocesvie
ceyeHus U ceduenus napaielvbhslie 0CHO8aHU0. Dliunc, 2unepooia, napabona Kaxk cedenus KoHyca. 2

Yceuennwrii KOH)C. UuﬂuHaquQCKue U KOHU4YeCKue noeepxHocmu
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Tema 9.3. llap u cdepa

Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonoxenue chepsl U mIockocTH. Kacamenvhas
niaockocms K chepe. Ilnomanp coepsl.
Cpepa, enucannas 6 MHO202DaHHUK, chepa, ONUCAHHASL OKOIO MHO202PAHHUKAL.

I[IpakTnyeckue 3aHATHS

No31.Pemienue 3a1a4 Ha HAXOK/ICHUE AIEMEHTOB LIIJIMHIPA U KOHYCA

Ne32.Pemienue 3a1a4 Ha HAXOKICHUE 3JIEMEHTOB 1Iapa U cepsl

Ne33.KontponpsHas padota Ne6

CamocrosiTesibHasi pad0oTa: BHINOJHEHUE JOMAITHUX 3alaHUM IO pa3neny 9.
IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSTEJIbHOM Pa0OTHI:
KOHI/I‘ICCKI/IG CCUCHUA U UX HpI/IMeHeHI/Ie B TCXHUKC

Pa3nen 10. IuddepeHunanbHoe U HHTErPAJIbHOE HCYHMCTICHUS

33

Tema 10.1.
Juddepenunansuoe
MCUHCIICHUE U €ro
MPUIIOKECHUS

[IpuMeHeHne MPOM3BOTHON K HMCCIICIOBAHUIO (PYHKIIUN M MOCTpOCHHIO TpadukoB. [lpouzsoonvie
00pammuol pyHKYUU U KOMROUYUU PYHKYUU.
[IpuMeps! ucOaB30BaHUS IPOU3BOAHON SISl HAXO0XKICHHS HAMTYYILIETO PEIIEHUS B MPUKIIATHBIX

3agadax. Bropas npousBoaHas, ee reoMeTpruuecKuil 1 puznyueckuit cMmpici. HaxoxaeHnue ckopoctu
JUIs TIpo1iecca, 3aJaHHOTO (JOPMYIIOi U TparuKOM.

Tema 10.2. MUnTerpanbHoe
MCYHCIIEHUE U €r0
MIPUIIOKEHUS

[TepBooOpasnas u uHTerpas. HeonpeneneHHbI HHTETPaI, €ro cBoiicTBa. Tabmuia HHTErpasoB.
[IpuMeHeHne onpeneneHHOro HHTErpaia Al HaX0XKICHHsI IUION[aAN KPUBOJIWHEWHON Tpaneuu.
®opmyna Hetotona—IJleitonuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe U TeOMETPHH.
[Tpocreitmue nuddepeHnranbHpe ypaBHCHHUS.

IIpakTnyeckue 3aHATHS

Ne34 UccnenoBanue GyHKIMH U TOCTpOCeHHE ee rpaduka. Haxoxmenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUH QYHKITUU

Ne35.HaxoxxneHue HeonpeaeaIeHHOro HHTerpaia

Ne36.Brruncienne onpeaeieHHOro UHTErpaia

No37.1TpuMeHeHune nHTErpaia AJisl BBIYUCICHUS IUIOMAAeH

NN N

CamocTosiTesibHasi padoTa: BHINOJHEHUE JOMAITHUX 3aJaHUi 110 pa3aeny 10.
IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoThI
Pacuerno-rpaduueckas padota o reme «lcciaenoBanue GyHKIIMU U TOCTPOSHUE TpaduKar
Pacuerno-rpaduueckas padota nmo reme «lIpumeHeHne naTErpaga»

Pasznea 11. U3mepenus B reoMeTpuu

20
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Tema 11.1.IToussTre o0BeMa.

O06nem u ero usmepenue. uterpabaas popmyna oobema.

Tema 11.2 O0peM o IUIOIIAAE

@opmynbsl 00beMa KyOa, HPSIMOYTOJIBHOTO Mapajulefienunena, Mpu3Mbl, HuUauHApa. Dopmysbl

MOBEPXHOCTH  MPU3MBI U | IUIOLIAAN OBEPXHOCTEH. 2
WIMH]Ipa
Tema 11.3 O6bem u miomans | Popmynsl oobeMa MUpaMuIbl U KoHyca. @opMyITbl TUIOIIAAN TOBEPXHOCTEH.
MOBEPXHOCTH NUPAMUIBI U 2
KOHYycCa
Tema 11.4. O6vem mapa u | Popmynbl 0ObeMa HIapa u MIomagu chepsl. 1
TJ101a b CHEephl [Togo6ue Ten. OTHOIIEHUS TIOMAEH TOBEPXHOCTEN M 00BEMOB MTOAOOHBIX TEJ.
I[IpakTHYeckne 3aHATHS Ne38.Brruncienne odbemMa ¥ III0MaAei MOBEPXHOCTEH TPU3MBI U IIMIIMHIPA 2
Ne39.Brruncnenue oobemMa 1 IO OBEPXHOCTEH MUpaMHUIbl M KOHYCa 2
Ne4(.Boruncinenue oobeMa | TUIOMIAAN TTOBEPXHOCTH IIapa 2
CamocTosiTesibHast padoTa: BBIIIOJHEHUE JOMAIIHUX 3aaHuii o pa3aeny 11.
IIpumepHasi TeMaTHKa BHeayIUTOPHOI CaMOCTOSITEIbHON padoThI:
O06bem Tema, o0pa3oBaHHOTO BpamieHneM BOKPYr ocu Ox, Bokpyr ocu Oy KpHUBOJIUHEHHOMN
Tpaneuuu; 8
[Tnomanp MOBEpXHOCTH BpallleHUs
ITnowaos cghepuuecrkoeo nosca. Obvem wapoeozo cnos. llpumenenue 06vemos npu pewieHuu
3a0ad.
Pazngean 12. KomOuHaTOpUKA, CTATUCTUKA M TEOPUS BEePOSITHOCTEI 22
Tema 12.1 DnemeHTBI OCHOBHBIE TIOHSATHS KOMOMHATOPWKH. 3a/ladyd Ha IOJCYET YHCIa Pa3MEIICHHUH, TEPEeCTaHOBOK,
KOMOMHATOPHKH couetanuii. Pemenue 3amay Ha mepebop BapmanTtoB. @opmyna OuHoma HproTona. CBoiicTBa 4
OouHOMHUANBHBIX Kod(hdummenToB. Tpeyronpauk [Tackans.
Tema 12.2 Onementsl Teopuu | CoObITHE, BEPOSTHOCTh COOBITHA, CIOXKEHHE W YMHOXKEHUE BeEpOsATHOCTeW. lcmosb3oBaHue
BEPOSTHOCTEH dbopMyIbl  CHOXKEHHUS BEpOSITHOCTEH, auarpamm Oiliepa, JepeBa BEpOATHOCTEH, (OPMYIIbI
beprymn.
Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmel. 4

VYcnoBHas BeposATHOCTB. lIpaBuino ymHOeHUs BeposTHOCTEM. DoOpmyiia INOITHOW BEPOATHOCTH.
®dopmyna barieca.
llonamue o wHeszagucumocmu cobbimui. J{UCKpemuas CAy4auHas GeluduHd, 3aKOoH ee

31




pacnpeoenenus. Hucnogvie xapakmepucmuku OUCKPEMHOU CAYYauHoU eenudunvl. llonamue o
3aKOHe DONLUUX YlUCe.

Tema 12.3 DeMeHTEI
MaTeMaTHYECKON CTaTUCTUKHU

[IpencraBnenne JaHHBIX (TaONHIIBI, TUATPAMMBI, TPAPUKK), ceHepaAlbHAsL COBOKYRHOCHb, 8bIOOPKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auax mamemamuyeckou cmamucmuKu.
Pewenue npakmuueckux 3a0au c npumenenuem 8epoamuoOCmMHbIX MemMoo08

I[IpakTuyeckue 3aHATHS

Ne41.Peuienue 3a1a4u Ha MOACUET YMCIIA PA3MEILICHH, COUETaHUH, TEPECTAHOBOK

Ne42.Oneparun Hag coObrTusMu. OripenieneHue BepoITHOCTH COOBITHS

No43.Haxox1eHue YUCI0BbIX XapAKTEPUCTUK JUCKPETHOM CIIy4yalHOW BEJTMYMHBI

Ne44.TTocTtpoeHune moJIMroHa 4acToT U TUCTOrpaMMBI IO JaHHBIM PacpeeIeHUsIM

NN

CamocTosiTesibHasi padoTa: BINOJHEHUE JOMAITHUX 3aJaHUH 10 pa3aeny 12.
IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSTEJIbHOM Pa0OTHI:
Cxembl bepHyIM NOBTOPHBIX UCIIBITAHUI

Bcero

309
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V. MHOOPMALMOHHOE OBECIIEYEHHME YUEBHOT O ITPE/IMETA,
KYPCA

OcHoBHas1 yueOHasi IuTEepaTypa

1. Anre6pa u Hauaja mMaremaruyeckoro ananusa. 10-11 kmaccel : yueOHUK
s oOuieoOpas3oBarenbHbIx opranuzanuil [['pud Munobpuayku PD] / [I. A.
AnmumoB u 1p.]. - 6-¢ u3a. - Mocksa : [Ipocsemenue, 2019. - 463 c. : puc., Tadm. -
(Matemaruka) (ba3oBblii 1 yriyOJeHHBIN YPOBEHB). - TEKCT HEMOCPEACTBEHHBIN.

2. bammvakoB, Mapk MBanoBuu. MaremaTuka : y4eOHUK [IJi1 CpEIHErO
npodeccuonansHoro obpazosanusi] / M. W. bammakoB. - 6-e usn., crep. . -
Mocksa : Akagemus, 2019. - 252, [1] c. : puc., Tabn. - (IIpodeccuonanprOE

obpasoBanme) (ObmeobpazoBaTebHBIC JUCITUTUTIHBI). - Texcr
HEIOCPEACTBEHHBIM.
3. bammmakoB, Mapk HMBanoBuu. MaremaTtnka. 3agauHuk  : [yueOHOE

nocobue s cpeaHero npodeccuoHanbHoro obpasosanus] / M. W. bammakos. -
5-¢ wu3Ad., crep. - MockBa : Axamemus, 2018. - 413, [1] c. : puc., Tabmn. -
(ITpodeccuonansHoe obpazoBanue) (OO6IIcoOpa3oBaTeIbHbIE TUCIMUIUIMHBI) ). -
TekcT HenoCpeACTBEHHBIN

JlonoJiHUTeIbHAS YueOHAasl JIuTepaTypa

1. boromosnoB, Hukonait BacunseBnu. MaTemaTuka : y4eOHUK JIsl CPETHETO
npodeccuoHanbHoro oo6pazosanus [['pud YMO] / H. B. boromonos, II. N.
CawmoitsieHko. - 5-e uz., nepepad. u gom. - Mocksa : FOpaiit, 2015. - 395, [1] c. :
ui., Tab. - (Ilpodeccuonanpuoe obpazoanue). — TeKCT HEMOCPEICTBEHHBIM.

2. Jlucuukun, Bukrop TumodeeBuuy. Marematuka : ydeb. mocobue s
cpen. mpod. oopazosanus [['pud ['oc. komuter CCCP mo Hap. o6pazoBanuto] / B.
T. JIucmuxkun, U. JI. ComoBeiiunk. - MockBa : Breicmasg mxkoma, 1991. - 480 c. :
WL.).

3. HanasiH, Anexcanap ApceHoBud. Maremartuka : y4eOHHUK JJisi CPEIIHEro
npodeccruoHanbHOro oopazoanus [I'pud Munobpnayku PD]/ A. A. lanasH. - 3-
€ u3d., ucnp. u gpom. - Mocksa : @opym : UHOPA-M, 2014. - 543 c. : un. -
(ITpodeccuonansHoe  obpazoBanue). - ISBN 978-5-91134-460-3. - Tekcr
HEIIOCPEACTBEHHBIM.

4. llexneuxuit, Urops /ImutpueBnu. MaremaTuka : y4eOHUK ISl Cpen.
npo¢. obpaszoBanus [['pud MunobpazoBanus PD] / U. . Ilexneuxuit. - M. :
MactepctBo, 2001. - TekcT HEMOCPEICTBEHHBIM.
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HNHuTepHer pecypcsl
o ®DenepanpHbiii opTan «Poccuiickoe odpazoBanue» www.edu.ru

o Poccuiickuii 06meoOpa3oBaTenbHblil moptan www.school.edu.ru

o Ilopran undopmannonnoi nogaepxku EI'D www.ege.edu.ru

o EctecTBeHHOHaY4YHBIN 00pa30BaTeNbHbIN MOpTan www.en.edu.ru

o Ilopran  «MH(pOpMaLIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTUH B

obpazoBanun» www.ict.edu.ru

o Poccuiickuii moprtan OTKpHITOr0 00pa3oBanus www.openet.edu.ru

o DejiepalbHbIl  IEHTP AJEKTPOHHBIX  OOpa3oBaTEIbHBIX PECYPCOB

http://fcior.edu.ru
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