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1. IACIIOPT IMPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
MATEMATHKA

1.1. O6aacTp NpUMeEHEHHs] MPOrPAMMBI

[Iporpamma y4eOHON JAWMCHUIUIMHBI ~ SBISETCS YacThlO OCHOBHOM MpO(ecCHOHATBHOM
oOpa3oBaTenbHOM TporpamMmbl B cooTrBercTBUM ¢ DPI'OC 10 CHEMUAIBHOCTH CPEIHETO
npodeccroHanbHOro 00pazoBanus 44.02.01 «/lomkoasHOE 0Opa3oBaHUEY.

[Iporpamma y4eOHO# TUCIMITIIMHBI MOKET OBITh UCIIOIB30BaHA JIJIsl peaTU3allii CPETHETO 001IIero
oOpa3oBaHus

1.2. Mecto aucUMIVIMHBI B CTPYKType OCHOBHOH Npod)ecCHOHAJIBLHOH 00pa3oBaTe/bHOM
NMpOrpaMmbI:

VYuebnas mucnuruimHa «MareMaTHkay SBISIETCS Y4EOHBIM TPEIMETOM 00s3aTeNbHOM
npeaMeTHo# oOmactu «Matematuka u uHpopmarukay OI'OC cpeanero oo6imero oOpazoBaHus.

B po(hecCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3aIusx, peaTn3yonIx
00pa3zoBaTeNbHYIO0 MPOTPaMMy CpeaHero obmero obpazoBanusi B mnpenenax ocBoenus OIIOIT
CIIO na 0a3e ocHOBHOTO oOmIEro oOpa3oBaHus, y4deOHas aucHUIUIMHA «MareMatuka»
u3ydaercsi B obuieoOpasoBarensHoM 1ukie ydeonoro miaHa OIIOII CIIO Ha 6a3e 0OCHOBHOTO
obmrero oOpa3oBaHus ¢ ToJryueHueM cpeaHero oomero oopazosanus (ITITKPC, TITICC3).

B yue6nprx mmanax [ITIKPC, TIIICC3 y4ebnas mucuumuimHa «MatemaTHka» BXOIUT B
cocTaB 00mMX 00111e00pa30BaTEIbHBIX YUEOHBIX AUCHUIUINH, (POPMHUPYEMBIX U3 005S3aTeNIbHBIX
npeameTHeix obmacteir ®I'OC cpeanero obmiero obOpaszoBanus, misi mpodeccuit CIIO umm
cnernuanbHoCcTe CITO cooTBeTCTBYMOIIETO PO MpohecCHOHATHFHOTO 00pa30BaHMUs.
VYyeOHas QUCHMIUIMHA BXOJUT B paslien 0011eoOpa3oBaTENbHOTO IUKJIA MO CIEeNHUaIbHOCTH

cpennero npodeccruonanbaoro oopazopanus 44.02.01 «JlomkoasHOE 0Opa3oBaHUE.

1.3. Henu 1 3aga4u AMCUMILIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOEHHS IMCUUIIIUHBI:

OcBoenune conepkaHus y4eOHOM  nucHuIuMHbL — «MaremaTuka»  obOecredrBacT
JNOCTHKEHHE CTYJIEHTaMH CIEAYIOUIUX PEe3yabTaTOB:

* IUYHOCMHDIX:

— chOpMHUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe KaK YHHUBEPCAIBHOM SI3bIKE
HAyKH, CPEICTBE MOJCIUPOBAHUS SBJICHUI U IPOLIECCOB, UJESIX U METOJaX MaTEeMaTHKH;

—— I[IOHUMaHHE 3HAYUMOCTH MATEMATUKH [UId Hay4HO-TEXHHMYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKE KaK K 4YacTH OOIIeuelIOBEYeCKOl KyIbTYpHI
yepes 3HAKOMCTBO C UCTOPHEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHUECKUX UJIEH;

——  pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHHUS,
AITOPUTMUYECKON KYIbTYpPbl, KPMTUYHOCTH MBILUICHUS HAa YPOBHE, HEOOXOAUMOM i Oyayiieit
npodeccuoHabHOM e TENbHOCTH, IS MPOJIOJIKEHHSI 00pa30BaHus U caMO00pa3oBaHus;

—— OBIAJCHHE MaTEeMaTHYEeCKMMU 3HAHUAMU U YMEHUSIMH, HEOOXOJAUMBIMU B
MOBCEIHEBHOM JKW3HHU, [UISI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAy4YHBIX JAUCLHMUILIUH U
JUCUUIUIMH TpO(EeCcCHOHATIBHOTO ILHMKIA, I TOJyd4eHUs oOpa3oBaHMs B O0O0JIacTsIX, He
TpeOyoLMX yriyOlIeHHO MaTeMaTHn4ecKoil MoArOTOBKH;

—— TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpephlBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEHIHOM Npo(eccHoHaIbHOM U 001ECTBEHHOM JeITEeNbHOCTH;

—— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSTENIbHOW TBOPYECKONM M OTBETCTBEHHOM
NESITENILHOCTH;

—— TOTOBHOCTh K KOJUJIGKTMBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTesbHON, OOIIECTBEHHO IMOJIE3HOH, yueOHO-UCCIeI0BaTEIbCKON, MPOEKTHOM U APYrHX
BH/IaX JIESITEIILHOCTH;



—— OTHOIIEHHE K NPOPECCHOHATBHON JAEATENFHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
pelIeHIH JTMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX POOIIEM;

* MemanpeomMemmbix:

—— YMEHHME CaMOCTOSTEIbHO OMNPEAENATh LENU JEATEIbHOCTH U COCTaBIATH IUIAHBI
NESITEIbHOCTH;  CaMOCTOSITEIbHO  OCYHIECTBIIATH, KOHTPOJIUPOBaTb U  KOPPEKTHUPOBATH
JeSITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHUS MOCTABIEHHBIX Lieei
U peau3allyi IUIaHOB JEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErny B Pa3INYHbIX CUTYALUSX;

—— YMEHHE NPOAYKTHBHO OOLIATHCA M B3aMMOJAEWCTBOBATH B IPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh TO3ULUU JAPYIHMX YYaCTHUKOB JCATENBHOCTH, APPEKTHBHO
paspemiath KOH(IUKTHI,

—— BIIQJICHUE HABBIKAMHU TMO3HABATEIHbHOM, y4eOHO-UCCIEAOBATEIILCKON W TMPOEKTHOM
NESITebHOCTH, HAaBbIKAMU  pa3pellieHuss mnpolsieM; CIocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY NOMCKY METO/IOB pEIIeHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IndHbIX
METO/I0B IO3HAHMSI,

—— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(POPMAIIMOHHO-TI03HABATENIbHOM
NEeSITEeIbHOCTH, BKJIIOYash YMEHHE OPHEHTHPOBATHCSA B PA3IUYHBIX HCTOYHMKAX HH(OpMalUH,
KPUTHYECKH OIICHUBaThb W HMHTEPIPETUPOBATH MHPOPMAIUIO, MOIYYaeMyl M3 Pa3IndHBIX
HCTOYHUKOB;

—— BJIaJICHHE SA3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JJOTMYHO M TOYHO HM3JaraTh CBOIO
TOYKY 3pEHUS, UCIOIb30BaTh aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA;

—— BJIaJICHUE HaBbIKaMU I103HABAaTEJIbHON peQIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUMN, I'PAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX IT03HABATEIBHBIX 3a/1a4 U CPEICTB JUISl UX JOCTHXKEHHUS,

—— IeJIeyCTPEMJIEHHOCTh B TMOMCKaX W MPHUHATHM pEHIeHUH, COOOpasuTeIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPUHUMATDH
KpacoTy ¥ TapMOHUIO MHUDA;

* NPEOMEMHbBIX:

— c(hopMHUpPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTUKe KaK YaCTH MUPOBOU KYJIbTYpHI U
MECTe MaTeMaTUKU B COBPEMEHHOW LMBUIIM3ALMH, CIIOCO0aX OMHUCAaHUs SIBICHUM pealbHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUYECKUX MOHATHUAX KaK Ba)KHEHIINX
MaTeMaTHYEeCKUX MOJENISX, MO3BOJISIONIMX OMKUCHIBATH U U3y4aTh Pa3HbIE MPOLIECCHl U SBIICHUS;
MMOHMMAaHKHE BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUSI MaTEMaTHUYECKUX TEOPHIA;

—— BJIaJICHUE METOJIaMU JJOKA3aTEeJIbCTB U AITOPUTMOB PELICHUS, yMEHUE UX IPUMEHSATD,
MIPOBOJUTH JI0OKA3aTEIbHbIC PACCYXKACHUS B XOJI€ PELICHUS 3a1a4;

—— BIIQ/ICHUE CTAHJAPTHHIMH MPHEMaMH PELICHUs] PAllMOHAJbHBIX U UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpPaBHEHHUH M HEPABEHCTB, MX CHUCTEM;
WCII0JIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTrPaMM, B TOM UYHKCJE AJISl IOMCKA MYyTH PEUIeHUs U
WUTIOCTPAINH PEIICHNUs YPAaBHEHUN U HEPABEHCTB;

— c(hOpPMHPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOTO
aHallM3a M WX CBOWCTBax, BIJIAJICHHME YMEHHEM XapaKTepu3oBaTh IOBeneHUE (YHKIIHM,
MCIO0JIb30BaHKE TIOMYYCHHBIX 3HAHHUM JUTsl ONTMCAHKS M aHAIN3a pealbHbIX 3aBUCUMOCTEH;

—— BJIaJIEHUE OCHOBHBIMH NOHSTHUSAMHU O IJIOCKMX ¥ MPOCTPAHCTBEHHBIX F€OMETPHUUECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHHUS PACIO3HABATh F€OMETPUUECKUE
¢urypel Ha uepTexax, MOJAEISIX M B pEaJbHOM MHUpE; MPUMEHEHHE H3YYEHHBIX CBOMWCTB
reoMeTpuuecKux Guryp u GopmyI Ui peleHus

FEOMETPUYECKUX 3a/1a4 U 33a4 C IPAKTUYECKUM COJEPKAHUEM;

—— Cc(OpPMHPOBAHHOCTb TPEACTABIEHUN O TMpolLeccax U SABICHHUIX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MUPE,

OCHOBHBIX NOHSTHAX 3JIEMEHTAPHOM TEOPUN BEPOATHOCTEM; YMEHUM HaXOIUTh U

OLICHUBATh BEPOSATHOCTH HACTYIUICHMS COOBITUH B MPOCTEHIINX MPAKTHUYECKUX
CUTYalLIUSIX U OCHOBHBIE XapaKTEPUCTUKU CIy4YalHbIX BEIMYHH;



—— BJIAACHUC HABbIKAMU HCIIOJB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX MHpPOrpaMm IIpU
PCIICHNHU 3a1a4.

1.4. PexoMeHyeMoe KOJIMYECTBO YaCOB HA 0CBOEHNE MPOrpaMMbl THCHHILIHHbI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku oOyuaromerocsi 244 daca, B TOM 4HCIIe:
00s13aTeNIbHOM ayTUTOPHOH yueOHO# Harpy3Ku oOydatomierocs: 156 gacos;
CaMOCTOSITEIIBHOM paboThl 0Oydatomerocs 68 gacos.

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHUTLJIAHBI
2.1. O0beM y4eOHOH AMCHUILUIMHBI M BU/bI Y4eOHO#i padoThI

Bua yueOHoi#i paGoThl Oovem uacos

MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 233
Oobs13aTesIbHAS ayIUTOPHAsI yueOHAsi HArpy3Ka (Bcero) 156
B TOM YHCJIE:

MIPAKTUYECKHUE 3aHITH 78
13 HUX KOHTPOJIbHBIE PabOTHI 16
CamocrosiTesibHasi padoTa o0yuyarierocs (Bcero) 57
B TOM YHCJIE:
Hmoeosas ammecmayus IK3aMeH




2.2. TeMaTH4YeCKHUH IUIAH U COAEP:KaHHE Y4eOHOM IUCHUIIINHBI
«MaremaTuka: ajredpa U Ha4YaJIa MAaTEMATHYECKOI0 AaHAJIM3a; TeOMETPHUsI»

Haumenosanue Cooeporcanue yuedbnozo mamepuana, 1a60pamopusle u npaKmuyecKue padomal, Oovem uacos Yposens
paszoenos u mem camocmoamenvHan padboma 00yuarOuwuUxcs 0C80€eHUS
1 2 3 4
Beenenue. CopepxaHue yaeOHOT0O MaTepralia 3
Matematuka B HayKe, TEXHHKE, OJKOHOMHKE, WH(DOPMAIMOHHBIX TEXHOJIOTHIX U |2 1.
MPAKTUYECKOW JiesTeIbHOCTU. llenmn w 3agaum W3ydeHWs] MaTEeMAaTHKH TIPH OCBOCHUU
npodeccuii CIIO u cnennansHocteit CIIO.
CamocrosrenbHas pabota oOyJaroumxcs 1
CooOuienne «Bennkue MaTeMaTUKU U UX BKJIJ] B pa3BUTHE HAYKH)
Paznen. Aareopa
Tema 1. Conepxkanne yaeOHOTro MaTepuaa 10
Pasputne monaATHA 0 | Llenbie u panuoHanbHbIe uncia. JleicTBUTENbHBIC YKciaa. [IpuOIMKeHHbIE BbIYUCIEHUS. | 4 2.
YHCIIE. KomruiekcHbie uncna.
[IpakTrueckue 3aHATHSI, B TOM YUCJIE KOHTPOJIbHAs paboTa 4
JHeicTButenbabie uncia. KoMmnnekcHble ynciia
CamocrosTenbHas paboTa 00yqIaronuxcs 2
CamocrosTenbHas padoTta «JlelicTBUTEbHBIC YUCTA»
CamocTtosarenbHas pabota «KoMIiekcHbIe Yrciia
CocraBiieHHe TECTOBBIX 3a/laHul 0 TeMe «Pa3BuTHE MOHATHS O YHCTIe»
Tewma 2. Copepxanue yueOHOro Marepuala 27
Kophn, CTEIIEHU U
norapudMsl. Kopuu u crenenu. KopHu HaTypanbHO#l cTemeHHM W3 uuciaa U uUX cBoiictBa. Cremenu c | 8 2.
paloHaIbHBIMU TIOKa3aTeNAMHU, UX cBOWcTBA. CTENEHU C JeHCTBUTENbHBIMH TIOKA3aTesIMU.
CBoiicTBa CTENEHH C ACHCTBUTEIHHBIM MOKA3aTEIIEM.
Jlorapudm. Jlorapucpm uucia. OcHOBHOE JOrapuMUUYECKOE TOXKIECTBO. JlecAsTHUHBIE U
HaTypanbHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon Kk HOBOMY
OCHOBAHHUIO.
[IpeoOpazoBanne  anreOpanyeckux  BblpakeHuid.  [IpeoOpasoBaHue  palMOHANBHBIX,
MppallMOHAIBHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTapU(MUYECKIX BBIPAKEHUI.
[IpakTrueckue 3aHATHS 10

KopHu HaTypanipHOM cTenmeHM W3 4HMCIa M HMX CBOHcTBa. Pemenue mnpocredmux
UppaloHaIbHBIX ypaBHeHUH. [IpeoOpa3oBanus BeIpaXEHUH, COAECPIKALUX CTEIIEH! U KOPHHU.
Haxosxnenue 3HaueHuii jsoraprudma mo npou3BOJIbHOMY OCHOBaHHIO. Ilepexon ot oaHoro




OCHOBaHMA K Jpyromy. JlorapudmupoBanue M MOTEHIUpPOBaHWE BbIpaXeHUil. Pemienue
MPOCTEHIIHX JIOTapu(PMHUUECKUX YPaBHCHUN U HEpaBeHCTB [IpeoOpa3zoBaHue pallmOHAIBHBIX,
UppAIMOHAIIBHBIX CTETIEHHBIX, MOKA3aTeIbHBIX U JIOTApU(MUUYECKUX BBIPAKCHUH.

KonTposnsHast pabota no Teme «KopHu, crenenu u jorapu@ma»

CamocrosiTenbHas paboTa 00yqaronuxcs

CamocrostensHas padorta «IIpeobpa3oBaHne BEIpaKEHUHN, COACPIKAIINX KOPHI
CamocrostensHas padboTa «J{eficTBUS CO CTETICHAMMY

CamocrostenpHas pabora «CBoiCcTBa JOTapr(PMOBY

CocraBneHne alrOpUTMOB ISl PEIICHUs] THUIOBBIX 3amad 1o TemMe «KopHu, creneHu u
aorapu@mb»

CocraBnenne Tabnuibl « TUMTUYHBIE TIPUEMBI PEIICHUS] YPaBHEHUH CO CTENEHIMH, KOPHSIMH U
JorapudmMammn

Koncynbranuun
Pemrenne npocTenmmx nppanroHaIbHbIX U IOKA3aTEeIbHBIX YPABHEHUN.
Pemenue norapugmMuueckux ypaBHEHHM

Pasznes. I'eomeTpus

Tema3 .
[Ipsimble ¥ MIIOCKOCTH B
MIPOCTPaAHCTBE.

Coneprxanue yaeOHOTO MaTepuraa

20

B3anmHoe pacnosiokeHue IBYX NpsMbIX B mpocTpaHcTBe. [lapannenbHOCTh NpAMONl H
mwiockoctu. [TapamienbHoCTh I0cKOCTEN. [lepneHANKYISIPHOCTD MPSIMOM U TIIIOCKOCTH.
[lepnienauKynsp U HaKJIOHHAA. YTOJ MEXIY MPSAMOM M TNIOCKOCTHIO. JIByrpaHHbBIN yroJl.

VYron mexay miockocTsamMu. [lepneHauKymsipHOCTh IBYX MIIOCKOCTEH.

I'eomerpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapalieIbHBIA MEPEHOC, CHUMMETPUs
OTHOCHUTEIILHO IJIOCKOCTH.

[MapannensHoe mnpoekTupoBanue. [lmomaar oproroHanbHOW mpoekuuu. M3obOpaxkeHue
MIPOCTPAHCTBEHHBIX (UTYD.

[IpakTuyeckue 3aHATHS

[Ipu3Haku B3aMMHOIO pAaclOJIOKEHUS TPAMBIX. YToJl Mexay HpsMbIMU. B3aumnoe
PacmoJIo)KEeHUE NPAMBIX M IUIOCKOCTEH. [lepneHaukynsap M HaKJIOHHAs K IJIOCKOCTH. YTOII
MEXAY NPAMOM U INIOCKOCTBIO. TEopeMBI 0 B3aMMHOM PacloJIOKEHUH MIPSAMOM U IIIOCKOCTH.
Teopema o Tpex nepneHauKyIsIpax.

[Ipu3Haku 1 CBOKCTBA MapauIeIbHBIX U MEPIEHIUKYISPHBIX MIIOCKOCTEH.

PaccTrostHue oT TOUKM [0 MJIOCKOCTH, OT HpPSIMOH [0 IIOCKOCTH, PAacCTOSHUE MEXAY
IUIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIUMUCS NPSMBIMU, MEXIY MPOU3BOJIBHBIMU (purypamu B
IIPOCTPAHCTBE.

[lapannenbHoe NPOEKTHpPOBAaHUE M €ro cpoiicTBa. Teopema 0 mIomagy OPTOTOHAIBHOM




MIPOEKIIMH MHOTOYT0JIbHUKA. B3anMHOeE pacnosioskeHne mpoCcTpaHCTBEHHBIX (QUryp.

KonTponpsHast padota no teme «IIpsiMple ¥ IIIOCKOCTH B IPOCTPAHCTBE»

CamocrosiTenpHas paboTa 00yJaroIIXCs

[MoxroToBka cooOuIeHUs U Mpe3eHTauu 1o TeMe: «M3o00paxenne Guryp Ha MIOCKOCTH TPU
napajieIbHOM MTPOEKTUPOBAHUI

CocraBneHne TeCTOBBIX 3aJaHnii 0 TeMe «IIpsiMble U TIIOCKOCTH B TPOCTPAHCTBE»

Koncynperamuu
AKCHOMBI IJTAHUMETPHUU U CIICJICTBUS U3 HUX MPU PEIICHUH 3a/1a4.
Pemenue 3aga4 Ha onpenesieHre pacCTOSTHANM B IPOCTPAHCTRBE.

Pasznen KomOunatopuka.

CraTucTuka u Teopus BCPOHTHOCTeﬁ

Tema 4.

Conepxkanue yaeOHOro MaTepuasa

17

DNeMEeHTHI
KOMOWHATOPHUKHU.

OcHOBHbIE TIOHSATHST KOMOWHATOPWMKH. 3agayd Ha TMOJCYET 4YUCiIa pa3MelieHUui,
MepecTaHOBOK, coyeTaHui. Pemenue 3amau Ha mepebop BapuantoB. dDopmyna OuHOMaA
HeroToHna.

CpoiicTBa GMHOMUHAIBHBIX KodddunmenToB. TpeyronbHuk [lackans.

[IpakTrueckue 3aHATHS
3agaun Ha TOJCYET 4YHCJIAa pa3MENICHHM, TMEepeCTaHOBOK, codeTaHul. PemieHue
KOMOMHATOPHBIX 3a]1a4

CamocrosTenbHas paboTa 00yqaronuxcs

Tect «2neMeHTh KOMOUHATOPUKI

CamocrosarensHas pabota «lcnonp3oBanue ¢GopMyn KOMOMHATOPUKK JUid IOJCUETa
KOJIM4eCTBAa KOMOMHALIUI»

CamocrosarenbHas  pabora «lMcmonmp3oBanue  ¢opmynsl  bunoma  Heiorona s
peoOpa30BaHUsI BEIPAKEHUID

CocraBieHue alropuTMOB JUIs pelIeHHs 3a/1a4 Ha MOACYET pa3uYHbIX KOMOUHAIUI
CooOmienne «/13 uctopun pa3BUTHsI KOMOMHATOPHKI

Koncynbramumn
Pemenue 3a1a4 Ha pacKpbITHE CTEIICHEH IBY4YJIEHA ¢ TOMOIIb0 OMHOMa HproToHa.
Pemenne koMOMHATOPHBIX 33434

Tema 5.

Copepxanue yueOHOTO MaTepHuaa
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OCHOBBI
TPUTOHOMETPHH.

OcHoBHble noHsATUsA: PaananHas mepa yria. BpamarenbHoe nsuxeHue. CUHYC, KOCHHYC,
TAHI'€HC ¥ KOTAaHI'€HC YuCIIa.

OcHOBHBIE TPUTOHOMETpUUYECKUE TOXKJecTBA: PopMyisl npuBeaeHUs. DopMyIbl CI0KEHUS.
@opmyisl yaBoeHus. @opMyiibl IOJIOBUHHOTO yIia.

[IpeoGpa3oBanust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHU!

[IpeobpazoBaHre CyMMBI TPUTOHOMETPUIECKUX (QYHKIIUI B POU3BEACHUE U TPOU3BECHNUS B
cymmy. BrIpaxeHne TpPUTOHOMETPHUYECKHMX (YHKIMI dYepe3 TaHTEeHC MOJOBHHHOTO
apryMeHrTa.

TpuroHomeTpudeckue ypaBHEHUsI U HEPABEHCTBA!

[IpocTenmme TpuUroHomeTrpudeckue ypaBHeHMs. lIpocrelimme TPUTOHOMETPUYECKHE
HEPABCHCTBA.

OO6paTHbIe TpUroHOMEeTpHUYecKre QYHKIIMN. APKCUHYC, apKKOCHUHYC, ApKTAHT€HC.

[TpakTrueckue 3aHATHS

OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKIECTBA,  (OPMYNbI  CIOXKEHHs,  yIBOCHHUS,
npeoOpa3oBaHUe CyMMbl TPUTOHOMETPHUUECKUX (YHKIIUMH B MPOU3BEACHUE, ITpeoOpa3oBaHue
MPOU3BEACHUS TPUTOHOMETpUUeCcKUX QyHKIUM B cymmy. [Ipocreliniue TpuroHoMeTpuyeckue
YPaBHEHUS U HEPABEHCTBA.

KonTtponbHas pabora o teme «OCHOBBI TPUTOHOMETPUIN

CamocrosTenbHas padoTa 00yqaronuxcs

CamocrositenpHas pabora  «Mcmonp3oBanne (OpMyn CyMMBl W Pa3HOCTH apryMEHTOB
TPUTOHOMETPHUYECKUX YHKITUII»

CamocrositenbHass pabora «lIpeoOpa3oBaHne CyMM TPUTOHOMETPHUYECKHX (YHKIUN B
MIPOU3BEIICHUEY

CamocrositenbHas pabora «lIpumenenune QopMmyn mnpuBeneHus [uis TpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHHIN

CamocrositenbHas padora «[IpeoOpa3oBaHe TPUTOHOMETPUUYCCKUX BHIPAYKCHUI
CamocrositenpHas pabota «APKCHHYC, apKKOCUHYC, apKTAaHT'CHC, apKKOTAaHTECHC)
CamocrositenbHas pabora «PemieHre mpoCTeUIMX TPUTOHOMETPHUECKIX YPABHEHU I
CamocrostenbHas pabora «HaxoxaeHue 3HaUCHHUI TPUTOHOMETPUYCCKUX BBIPAKCHHID»
CamocTtosarenbHas pabota « TpUroHOMETpHYECKHEe TOKIECTBA»

Koncynbramumn

Tpuronomertp, mpaBusia UCHOJIb30BaHUSI.

Hcnonb3oBanue (opMyn TPUTOHOMETPHH JUIsI TMPeoOpa3oBaHHsl TPUTOHOMETPHUYECKHUX
BBIPAXKCHUI

Hcnonb3oBanue GopMyll TPUTOHOMETPHUH TSI PEIICHUS] TPUTOHOMETPUIECKIX YpaBHEHUH
Perienne TpUroHOMETpUUYECKUX HEPABEHCTB
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Pazagea I'eomerpust

Tema 6. CopepxaHue yueOHOT0O MaTepualia 13
Koopaunare! u BekTopel. | [IpsMoyronbpHas (IekapToBa) cUCTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna paccrosHus | 6
MEX]ly ABYMSI TOUKaMH. Y paBHEHHS CEphl, INIOCKOCTH B MIPSIMOH.
Bextopel. Moaynp BekTopa. PaBenctBo BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha yucio. Pa3znokeHue BeKTOpa MO HalpaBiICHUSIM. YTOJI MEXKIY JIBYMSI BEKTOpaMH.
[Ipoekuus BexkTopa Ha ock. KoopauHatel BekTopa. CKallsipHOE ITPOU3BEAEHNE BEKTOPOB.
Hcnonb3oBaHuE KOOpAMHAT W BEKTOPOB IpPHU PEHIEHUMM MaTeMAaTUYECKUX M MPUKIATHBIX
3a/1a4.
[IpakTrnueckue 3aHATHS 2
Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B TPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTH, chephl, TOCKocTU. PaccrosHme mexay Toukamu. JleWcTBusi ¢
BEKTOpaMH, 3a/laHHBIMH KoopauHaTaMu. CKaJIIpHOE MPOU3BEIEHNE BEKTOPOB.
KonTtposnbHas pabota o teme «KoopauHaTsl 1 BEKTOPBD) 2
CamocTrodrenbHas paboTa 00yJarommxcs 3
OTBeThI Ha BOMPOCHI, COCTaBJICHHbIE NMPENO/IaBATENEM
CamocrosiTensHas paboTa —cocTaBieHHe 3amaHuil mo Teme «KoopauHaTel U BEKTOPHI B
MIPOCTPAHCTBE
CamocrosTensHas pabota «BekTopHoe 3aaHie IPSIMBIX | IUIOCKOCTEH B TPOCTPAHCTBEY
CamocrositenpHas paboTa «J{elicTBHS C BEKTOpamMmy.
Pa3znea Aaredopa
Tema 7. Copepxanue yueOHOro Marepuaia 19
OyHKIMU U TPadUKH. Oynkuuu. O61acTh ONpeaeseHus U MHOXKECTBO 3HaueHUi; rpaduk (yHKIUHU, MOCTpOeHHUE | 8

rpaguKoB QYHKINH, 3aJaHHBIX PA3IUYHBIMH CIIOCOOAMH.

CpoiictBa  (yHKOMH. MOHOTOHHOCTb,  YETHOCTh,  HEYETHOCTb,  OTPAHUYCHHOCTH,
nepuoauyHoCTh. [IpoMexxyTku Bo3pacTaHusi M YObIBaHUS, HauOoJbllee W HAaWMEHBIIIEE
3HAYEHHs, TOYKU dKcTpemyma. I'padmueckas mHTeprperanus. [IpuMepsl (QyHKIIMOHATBHBIX
3aBHCUMOCTEHl B peaJbHbIX MpolieccaXx M SBICHUAX. ApudMeTHueckue omepanuu Haja
GYHKIUSIMHU.

CrnosxHas ¢pyHkius (komnosunus). [loHsaTHe 0 HenpepbIBHOCTH (PYHKIIUU.

OO6patnble ¢yHkuuu. OOnacTb ompeAereHHUs M 00JacTb 3HA4YeHUH oOpaTHON (yHKIMH.
I'padux oOpaTHOM QYHKIMH.

CreneHHble, TOKa3aTelbHble, JorapuMuUyeckue | TPUTOHOMETpUYECKHE (YHKIHUU.
OO6patHpie TpuroHomerpuueckue (ynkuuu: OnpeneneHuss QYHKIUE, HX CBOHCTBA U
rpaduKu.
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[IpeoOpazoBanmsi rpadukoB. [lapamnenpHbI MEPEHOC, CHMMETPHUS OTHOCUTEIBHO OCeH
KOOpPJIMHAT M CHUMMETPUsS OTHOCHUTEIBHO Hayajga KOOPJIMHAT, CUMMETPHUS OTHOCUTEIBHO
NPAMOM y = X, PACTSIKEHHUE U CKATHUE BAOJb OCEH KOOPIAUHAT.

[IpakTrnueckue 3aHATHS 4
[Ipumepbl 3aBUCMMOCTEH MEXKJIy NEPEMEHHBIMH B pEalbHBIX IpOLIECCaX U3 CMEXKHBIX
mucuuminH.  Onpenenenue @ynkuuid. Iloctpoenne u  uteHue rpadukoB (QyHKIUI.
UccnenoBanne ¢ynkuuu. CBoiicTBa JTUHEHHON, KBaJIpaTUYHOM, KYCOYHO-JIMHEHHON H
npoOHO-nuHeWHoN (yHkuui. HenpepsiBHble u nepuoauueckue ¢yHknuu. CpoiicTBa u
rpaduku CHHYcCa, KOCHHYyCa, TaHT€HCca W KoTaHreHca. OOpaTtHble PYHKIHH ¥ UX TpaduKH.
OO6patHble  TpuroHoMmerpuueckue ¢Gynkuuu. IlpeoOpazoBanusi rpaduka  QyHKIUH.
lMapmonnueckue xonebanus. [Ipukiagubie 3amaum.
[TokasarenbHble, JorapudMudeckie, TPUrOHOMETPUYECKUE YPaBHEHHS] M1 HEPABEHCTBA.
KonTtponpHas padota no temMe «DyHKIHMH, MX CBOWCTBA B rpaduKi» 2
CamocrosTenbHas paboTa 00yqaronuxcs 4
CocraBiieHre U 3amoJIHEHHE TaOMULbl JUIsl CUCTEMAaTH3aluu yueOHOro Marepuayia Mo Teme
«DyHKINHU, UX CBOMCTBA U TpaduKI»
CamocrosarenbHas pabora «CooTHouieHHe rpaduka QyHKIUU ¢ ypaBHEHHUEM)
CamocTtosarenbHas padota «CBsizb Mex Ay rpadpukoM GyHKIIMH U €€ CBOMCTBAMU»
CamocrosrtensHas pabota «IIpeodpa3zoBanue rpadukoB HyHKIIHI
CamocrosrenbHas pabora «Iloctpoenue rpagukoB GyHKIIMID)
IToaroroBka nmpe3eHTauu «Y TMBUTEIbHBIA MUP (QYHKITHI)
Koncynbranmus 1
[TocTpoenue rpadukoB GyHKIUN ¢ TOMOIIBIO MpeoOpa30BaHMi HA TIOCKOCTH
Pemenne ypaBHeHUl ¢ UCTIOJIH30BAHUEM CBOMCTB ()YHKIIHIA
Paznen I'eomerpus
Tema 8. Copepxanue yueOHOTO MaTepuaa 21
MHororpanHuKu Bepumunbl, peOpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpanseie yrisl. Beimykibie | 6
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KpyTIJible Tela.

MHOTrorpaHHuku. Teopema Ditepa.

[Ipusma. Ilpsamas u HaknoHHas npusma. [IpaBunbHasg npusma. [apamienenunen. Kyo6.
IInpamupa. IIpaBunsHas nupamuga. YcedeHHas nupamuaa. Terpasap.

Cummetpun B Ky0e, B mapajuiesiennuIesie, B Ipu3Me 1 MUpaMue.

Ceuenust Ky0a, IPU3MBI ¥ ITAPAMUJIBI.

[IpencraBnenne 0 MpaBUIIBHBIX MHOTOTPAaHHUKAX (TeTpa’ape, Kyoe, OKTadape, AoACKadape U
HUKOCadIpe).

Hunuuap u koHyc. YcedeHHbli koHyc. OcCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pazBepTka. OceBble CeUeHUs U CEUeHHUs], TapaljielIbHbIe OCHOBAHMUIO.

ap u chepa, ux ceuenus. KacarenpHas m10ckocCTh K chepe.

O6bem u ero usmepenue. urerpanbHas Gpopmyina oobema.

®opmynsl 06beMa Ky0a, IpSIMOYroJIbHOTO NapajlieNIenuIe a, IPU3Mbl, IUIUHAPA.

®opmynbsl 00beMa TUpaMUIbl U KoHyca. DopMysbl IO MOBEPXHOCTEH LMIMHIApPA U
koHyca. ®opMyIbl 06beMa mapa u miomau chepsl.

[Tono6ue Ten. OTHOMIEHUS MJIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.

[IpakTrueckue 3aHATHS

Paznuunple  Buasl  MHOTOTpaHHMKOB. Mx  m3o0paxenus.  CedeHHs, pa3BEPTKH
MHoOrorpaHHukoB. [lmomans noBepxHocTu. Buasl cummerpuii B npoctpanctBe. CUMMETPUS
TeJ BpallleHUsl © MHOTOTpaHHUKOB. Brrunciienue miomaaeit 1 06beMoB.

CamocrosTenbHas paboTa 00yqaronuxcs

W3roroBiieHre MakeTOB U Pa3BEPTOK MPABUIBHBIX MHOTOI'PAaHHHKOB

[ToaroToBka mpe3eHTanuu 1o TeMe « MHOTOTPaHHUKH M KPYTJIbIC TEIay

CamocrosiTenpHas paboTa - COCTaBlieHHE KpoccBopaa «Mup MHOTOTPaHHUKOBY
CocraBneHHe W 3aroJIHEHUE TAOJIUIIBI U CUCTEMAaTU3allul y4eOHOro Marepuayia Io TeMe
«MHOTOTpaHHUKHU U KPYTJIbIC TEJIay

Koncynbramnus
Pemenne 3a1a4 Ha HaXOXKAeHHE 00BEMA U TJIOMIAAM TTOBEPXHOCTH T€OMETPHYECCKUX TEJI

Paszner Hauana maremar

HYECCKOIro aHajim3a

Tema 9.

Hauana
MaTeMaTUYEeCKOTO
aHajan3a.

Cogepxanue yueOHOTro MaTepuala

25

[TocnenoBarenbHOCTH. CrIOCOOBI 3a1aHUSI U CBOMCTBA YMCIOBBIX MOCIEI0BATEIBHOCTEH.
IlonsTe o mnpenene mnocnenoBarenbHocTH. CyllecTBOBaHME Ipenena MOHOTOHHOM
OTPaHMYEHHOW mocienoBaTelbHOCTH. CyMMHMpOBaHHME NOCIEAOBaTeNbHOCTEN. beckoHeuHO
yOBbIBaroIasi reOMETpUYEcKas MPOrpeccus U ee CyMMma.

[IpousBosanas. IloHsTHE O MPOU3BOMHONW (YHKIMH, €€ TeOMETpUYECKUH M (u3nuecKuii
CMBICII. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkiuu. IIpousBogHble CyMMBI, Pa3HOCTH,
pou3BeJieHUs, yacTHble. [Ipon3BoiHbIE OCHOBHBIX 3JeMeHTapHbIX (QyHKimil. [IpuMmenenue
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MIPOU3BOIHOM K MCCIEIOBaHUIO (PYHKIMIA U mocTpoeHuto rpadukos. [TponsBoaabie 0OpaTHON
(GYHKIMU ¥ KOMIO3UIUN (QYHKITUH.

[Ipumepsl HKCHONB30BAHUS TPOU3ZBOAHON JJISi HAXOXKJICHHS HAWIYYIIEro peIieHUus B
MPUKIIAJHBIX 331a4ax. Bropas npou3BoiHas, ee reOMETpUIECKUN U PU3HUECKUI CMBICI.
Haxox/ieHne CKOPOCTH ISl ITPOIIecca, 3a1laHHOTO (OpMyIIoi U rpauKoM.

[IpakTuyeckue 3aHATHSL 6
UucnoBas  MOCIENOBATENBbHOCTh,  CIIOCOOBI €€  3a/JaHus, BBIYUCIEHUS  YJICHOB
[IOCJIEJOBATEIbHOCTH. [Ipenen  mocienoBaTEbHOCTH. beckoneuHo  yObIBaromias
reoMeTpHuuecKas Iporpeccusl.
[IponsBoHAasA: MEXaHUYECKUN U T€OMETPUUECKUI CMBICIT IPOU3BOHOM.
VYpaBHeHue kacaTenbHOM B oOmem Buze. llpaBuna u Qgopmynsl auddepeHuupoBanus,
TabIuIa TPOU3BOJHBIX 3JEMEHTApHBIX (QyHKuMM. MccienoBanue (QyHKIMH € MOMOUIBIO
npou3BoHOM. HaxoxaeHue HaWOOJbIEro, HAWUMEHBIIETO 3HAYECHUS W IKCTPEMaTbHBIX
3HaYeHUIN QYHKUIUU.
KonTtponpHas padota o teme «lIponsBoaHas 1 €€ MpUMEHEHHE) 2
CamocTrodrenbHas paboTa 00yJarommxcs 5
Coob6menne «Pomp M. Herotona m K. JleitOnuna B co3ganuu auddepeHnnaibHOro
HCUYUCIICHUS»
CamocrosrtensHas padorta «IIpousBoaHas»
CocraBiieHre U 3amoJIHEHUE TaOJIULbI JUIsl CHCTEMaTH3aluu y4eOHOTO Marepuasia Mo Teme
«IIpounsBoaHas»
Koncynpramus 4
HaxoxaeHnue npou3BogHONM (PyHKIINHU ¢ TOMOIIBI0 GOPMYIT U TTpaBmil AU(GepeHInpOBaHUS
CocraBieHue ypaBHEHUS KacaTellbHOH K rpaduky QyHKIUN
HaxoxaeHue Touek sSKkcTpeMymMa ¢ OMOIIbIO MPOU3BOAHON (YHKINU
Hcnonb3oBanue mpou3BOIHON I HAX0XKACHUS MPUOIMKEHHBIX 3HAYCHUH
Pemenue 3a1ay Ha Hax0XKACHUE HAUOOJIBILIETO U HAUMEHBIIETO 3HAYCHHUSI
Vcnonb3oBanne mpou3BOIHON Ui UCCIe0BaHUS (PYHKIIUN
Tema 10. CopepxaHnue yueOHOro Marepualia 16
WNurerpan u ero | IleppooOpazHas u wuHTerpan. [IpumeHeHHe OMpeAeNeHHOT0 MHTErpana JUis HaxoXAeHUs | 6
IIPUMEHEHHE. IUTOIIA M KpUBOJIMHEHHOM Tpanenuu. @opmyna Herorona-Jleitonuna. [Ipumeps! npumeHeHus
WHTEerpaia B (pu3uKe 1 reOMETPUH.
[IpakTuueckue 3aHATHS 4

Wuterpan u mnepBooOpasHas. Teopema Helorona-JleiiOnuna. IlpumeHeHne uHTErpana K
BBIUMCIICHUIO (PM3MUECKUX BEIUYHMH U TUIOMIAIEH.
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CamocrosTenpHas paboTa 00yJaroIIIXCst 4
[Monroroska nmpesenrtanun «lIpuMepsl NpUMEHEHUS HHTErpaia B PU3UKE U TEOMETPHI.
CocraBieHue TECTOBBIX 3a/1aHuil 0 TeMme «Ilnomane KpUBOIMHENHON Tpanenum»
CocraBiieHHE U 3al0JHEHHE TaOJIULbl Ul CUCTEMATH3aluu y4eOHOro marepuaja o Teme
«[Inomanbs KpUBOJIMHENHON TpanCLU
Koncynbramus 2
Pemenue ynpakxHeHui Ha HaXOXKJCHUE TIEPBOOOPa3HBIX (PyHKIMK
Brrunciienue miuomaaeil KpUBOJIMHENHBIX Taneuui
Pa3nes KomOunaropuka. CTaTHCTHKA U TeOPHsi BepOSATHOCTeH
Tema 11. Conepxkanue yaeOHOro MaTepuasa 14
DneMeHTbI TEOPUHU | DJIEMEHTHI TEOPHH BEPOSITHOCTEH: 6
BEPOATHOCTEM 1 | CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXKEHuEe BeposTHocTei. IlonsTue o
MaTEeMaTHYECKOU HE3aBUCUMOCTH COOBITUH. J{uCKpeTHas ciydaiiHasi BEJIMYMHA, 3aKOH €€ pacIpe/ieIeHHUs.
CTaTUCTHUKH. UucnoBble XapaKTePUCTUKU AUCKPETHOMN cly4aiiHON BenuuuHbl. [loHATHE 0 3aKOHE OOJBIINX
qucel.
DneMeHTbl MaTeMaTUYECKON CTaTUCTHKU:
[IpencraBnenne naHHBIX (TAONHIBI, JUArpaMMbl, TpadUKH), T€HEpaJbHAas COBOKYITHOCTD,
BBIOOpKA, cpelnHee apudMmerHyeckoe, MeaumaHa. l[loHsATHe o0 3agadax MaTeMaTU4eCKOH
CTaTHCTHKH.
Pemenune npakTHyecKux 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.
[IpakTuueckue 3aHATHU 2
Knaccuueckoe ormnpeneiacHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeopemMa O CymMMe
BEpOSTHOCTEH. Brrunciienne BepostHoctel. [Ipuknanueie 3agaun. IIpencraBinenne 4ucioBbIx
naHHbIX. [IpukianHele 3agayn.
KontponpHast pabota mo Teme «OJIEMEHTbl TEOPUU BEPOSATHOCTEH. DJIEMEHTHI | 2
MaTeMaTU4YECKOH CTaTUCTUKID)
CamocTtosarenbHas paboTa 00yJarommuxcs 3
CamocrosrenbHas paboTa  «OJIEMEHTbI TEOPUU BEPOATHOCTEH. DIIeMEHThl MaTeMaTHYECKON
CTaTUCTUKH»
CocraBineHue KpoccBopla IO TeMe€ «JJIEMEHTBl TEOPUM BEPOSTHOCTEH. OJIEMEHTHI
MaTEeMaTHYECKON CTATUCTUKH»
CocraBneHue M 3aroJiHeHHe TaONMIbl Ul CHUCTEMaTHU3allii y4eOHOro marepuaia Mo Teme
«DJIEMEHTBI TEOPUHN BEPOSTHOCTEN. DJIEMEHTBI MATEMAaTUYECKON CTATUCTUKI
Koncynbramus 1

Pemienne 3a1a4 Ha HaX0XKIEHHUE BCPOATHOCTHU HACTYIIJIICHU A COOBITHS
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| Coobrenne «M3 HCTOPUM PA3BUTHS TCOPHH BEPOSTHOCTEID

Pasznen Aaredpa

Tema 12.
YpaBHeHust
HEpPaBEHCTBA.

Conepkanue ydaeOHOrO MaTepuaia

20

VYpaBHEHHsI U CHCTEMBI ypaBHEHUH. PannoHanbHbIE, HpPALMOHAIBHBIC, MOKA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHHS U CUCTEMBI.

PaBHOCWIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE MpuUeMbl HUX pelieHust (pa3jioKeHWEe Ha MHOXKUTENIM, BBEACHHUE HOBBIX
HEU3BECTHBIX, MMOJACTAHOBKA, Tpaduueckuii MeTon).

HepasencrBa. PannoHanbHble, MppalMOHANbHBIC, MOKA3aTEIbHBIE U TPUTOHOMETPUYECKHUE
HepaBeHCcTBa. OCHOBHBIE TPUEMBI UX PELICHUS.

Wcnonb3oBanue cBOWCTB U IpadukoB (YHKIMH MpH PELIEHUM YpPaBHEHUH M HEPaBEHCTB.
Meton unTepBasioB. M300pakeHne Ha KOOPAMHATHOW IJIOCKOCTM MHOKECTBA pEIIEHUN
YPABHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagseie 3anaun:

[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JUISl pEIEHUS CONEPKATEIbHBIX 3a1a4 U3 Pa3IMYHbIX
obrnactell HayKH U MPaKTUKU.

WHuTepnperanys pe3yspraTa, y4eT peabHbIX OTPaHHYEHUM.

10

[IpakTruueckue 3aHATHS

Kophuu ypaBaenuit. PaBHocuiabHOCTh ypaBHeHUH. [IpeoOpa3zoBanue ypaBHECHHUH.
OCHOBHBIE TPUEMBI PEIICHUS YpaBHEHUH. PellleHre cuctemM ypaBHEHUM.
Hcnonb3oBanue CBOMCTB U rpadukoB PyHKIUHN AJisl pellieHUs] ypaBHEHUI 1 HEPaBEHCTB.

KonTtposbHas paboTta o Teme «YpaBHEHHUS U HEPABEHCTBaAY

CamocTrodarenbHas paboTa 00yJaromuxcs

CamocrosarenbHas pabota o Teme «Penienne nokazareinbHbIX YpaBHEHUI»
CamocTtosrenbHas paboTta o Teme «PerieHne cTeneHHbIX YpaBHEHUI»
CamocTtosarenbHas pabota o Teme «Perienne norapuMUYecKux ypaBHEHUI»
CamocTtosarenbHas paboTta o Teme «Perienre TpPUroHOMeTPHUUECKUX YPaBHEHUI»
CamocTtosarenbHas paboTta o Teme «Perienne cucteM ypaBHEHUI»
CamocrosarenbHas paboTta o Teme «PerieHre HepaBeHCTB

CocraBiieHHE U 3all0JIHCHUE Ta6J'II/II_IBI JJI CUCTEMATHU3all1 y‘IC6HOF0 MaTcpurajia

Bcero:

233
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI JIUCHUIIJIMHBI
3.1. Tpe6oBaHus K MUHUMAJbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecrevYeHn 0
Peanuzanus nporpaMMel JUCHMIUIMHBI TPeOyeT HAMUYKs yueOHOTO KabuHeTa MaTeMaTHKH.

O6opynoBanre y4yeOHOro KaOuHeTa: paboyee MECTO MperojaBaTeliss M MOCAJ0YHBIE MECTa IO
KOJIMYECTBY OOYYAIOIIMXCs, HaIJISIIHbIE IOCOOMs, pa3JaToOuyHbld MaTepuan, ayauo- Hu
Buaeosanucu, Y MK cpennero oOuriero oopazoBanusi.

TexHnuueckue cpeacTBa 00ydeHMs: KOMIBIOTED, IPOEKTOP, IKPAH, JMIEH3NOHHOE POTrpaMMHOE
o0ecrieyeHrne, KOMIUIEKT y4eOHO-METOIMYECKON JOKYMEHTAIINH, METOANYECKHE TOCOOusI.

3.2. UudopmanuonHoe odecrneyeHne 00y4eHus

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX H3AaHuii, WHTepHeT-pecypcoB, JA0OMOJTHUTEIbHOMH
JIUTEPATYpPbI

[lepeyenr pexomMeHIyeMbIX Y4YeOHBIX U3NaHuUM, VIHTepHET-pecypcoB, IOTMOJHUTEIHHOU
JTUTEpaTyphI

OcHOBHBIE HCTOYHUKH
st ctyneHToB

Amumos II. A. m np. Marematuka: anreOpa M Hayajla MaTeéMaTH4YE€CKOTO aHAIN3A,
reoMerpus. Anrebpa M Hadajga MareMaTH4ecKoro asHanu3a (0a3oBbIi W yriayOJIeHHBIN
ypoBHH).10-11 xmaccer. - M., 2014.

Artanacsu JI. C., byry3os B. @., Kagomuer C. b. u ap. MaremaTtuka: anrebpa u Hauana
MareMmarndeckoro aHanm3a. ['eomerpus. ['eomerpust (6a30BbIit 1 yrayOiaeHHBIN ypoBHH). 10-11
Knaccel. - M., 2014.

bamvakor M.M. Marematuka : y4eOHMK Ui YYPSKACHMM Had. W cped. mpod.

obpazoBanust / M. bammakoB. — 8-¢ u3m., crep. — M.: M3gatenbckuil EHTp «AKaaeMusy,
2013. - 256 ¢.

bammakoB M.U. Maremaruka. 3agadyHuk : ydeOHOE TOCOOME IS CTYA. YUPESKICHHUI
cpen. npod. obpazoBanust / M.M bammakoB. — 4-¢ usn., crep. — M.: M3marenbckuii LeHTp
«Axagemus», 2014. — 416 c.

bammakoB M.H. Maremaruka. COOpHUK 3a1a4 TpOodUILHON HAIPABICHHOCTH : y4eOHOE
nocodue A CTy/. yupexaeHui cpea. npod. oopazosanus / M. bamimakos. — 4-e usn., crep. —
M.: Uznarenbckuid eHTp «Akagemusi», 2014. — 208 c.

bammvakoB M. W. MaremaTtuka. DIEKTPOHHBIM y4e0.-METOA. KOMIUIEKC Ui CTYZ.
yupexxaeHui cpea. mpod. obpazosanus. - M., 2015.

bammmvakoB M. . Maremaruka (6a30Bbiii ypoBeHs). 10 kiacc. - M., 2014.
bammakoB M. 1. Matemaruka (6a30Bbiii ypoBeHs). 11 kmace. - M., 2014.
bammaxos M. . Anre6pa u Havana ananusa, reomerpus. 10 kiacc. - M., 2013.

bammvakoB M. 1. Marematuka (6a3oBbiii ypoBenb). 10 kmacc. COopHHK 3amad: yueO.
mocodue. - M., 2008.

bammvakoB M. U. Marematuka (6a30oBbiii ypoBensb). 11 kmacc. COoopHHUK 3amad: y4eO.
nmocobue. - M., 2012.

boromonos, H.B. Marematuka: yue6. ans ccy3oB / H.B. boromosnos, I1.M. Camoiinenko.
— 7-e u31., crepeotutn. — M.: [Ipoda, 2010. — 395 c.
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Boromonos, H.B. COopHuk 3amad mo maremaruke : y4eO. mocobue ans ccy3oB / H.B.
Boromomnos. — 5-¢ uzn., crepeorun. — M.: [Ipocda, 2009. — 204 c.

I'yces B. A., I'puropseB C. I'., UBonaruna C. B. Maremaruka ans npodeccuii u
CIIELUATIBHOCTEH COIMAIbHO-9KOHOMUYECKOTO MPOGUIIL: YIeOHUK UL CTYA. YUPEXKICHUN Ccpel.
npo¢. obpazoBanus. - M., 2014.

Konsarun FO.M., TkaueBa M. B, ®@eneposa H. E. u ap. MartemaTtuka: anrebpa u Havaia
MaTeMaTHYeCKOro aHaiu3a. Ausredpa M Hayajla MaTeMaTU4YecKoro aHanu3a (0a3oBbIM U
yrayonennsiit ypoan). 10 xnace / mon pen. A. b. XXwkuenko. — M., 2014.

Konsarun FO.M., TkaueBa M. B., ®enepora H. E. u np. Maremaruka: anredpa u Havaia
MaTeMaTHYeCKOro aHaiu3a. Ausredpa M Hadajla MaTeMaTU4YecKoro aHanu3a (0a3oBbIM U
yriyonennbsiit ypoBuu). 11 knace / moxa pen. A. b. Kwxkuenko. — M., 2014.

s mpenoxasareJieit

Oenepanpubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Denepauuny.

[Ipukaz MunucrepcrBa oOpazoBanuss u Hayku P ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUH (penepasbHOr0 TroCyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEIHEro
(mostHOTO) 00IIIEr0 00pa3oBaHUS».

[Ipuka3z MunucrepctBa o0pazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUUn
m3menenuit B Ilpukaz MunucrepctBa oOpasoBanus u Hayku Poccuiickoit ®denepauuu oT
17.05.2012 Ne 413 «OG6 ytBepxkaeHun (emeparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa CpeaHero (TIOJHOTO) 00IIero 00pa3oBaHUs .

[Tucemo [lemaprameHTa roCyJapCTBEHHOW MOJMTHUKH B cdepe MOATOTOBKUA paboumx
kaapoB u JIIIO MunucrepctBa oOpazoBanusi u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHIalMM 1O OpraHu3aly MOJyYeHHUs CpeaHero obmiero oOpa3oBaHUS B Mpezenax
OCBOEHHSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO oOpa3oBaHMs Ha 0asze
OCHOBHOTO 001Iero o0Opa3oBaHHUs C Y4eToM TpeOoBaHUN (eAepalbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB M TMOJIy4aeMoll mpodeccuu WM CIEeUUATBHOCTH CPEIHEro
npodeccuoHaIbHOTO 00pa30BAHUDY.

bammakoB M.U. MatemaTtuka. Kaura mist nmpermnogaBaTeneit : METOIUYECKOe T0CoOre IS
HIIO, CIIO / M.1 bammakoB. —M.: M3natenbckuii ieHTp «Akanemus», 2013. — 224 c.

bammakos M. U., Lpranos 1. 1. MeTtoaudeckoe nmocodue st moAroToBku k EI'D. —
M., 2011.

WuTepHeT-pecypcsl
www. fcior. edu. ru (MapOpManiOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MATEPUAJIBI).

www. school-collection. edu. ru (EmuHast koiwiekmuu IUpPOBBIX 00pa3oBaTeIbHbBIX
pecypcoB).
http://www.ru.wikipedia.org

http://www.Allmath.ru

http://www.math.ru/

http://www.bymath.net
http://free-math.ru/
http://www.mathprofi.ru
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http://www.ru.wikipedia.org/
http://www.allmath.ru/
http://www.math.ru/
http://www.bymath.net/
http://free-math.ru/
http://www.mathprofi.ru/

http://yourtutor.info

http://sci.tspu.ru/SITES/posobie/trigon/metod.html

http://matematika.egepedia.ru

http://www.webmath.ru

http://www.matburo.ru

http://free.megacampus.ru/xbookM0001/index.htmI?go=part-036*page.htm
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http://yourtutor.info/
http://sci.tspu.ru/SITES/posobie/trigon/metod.html
http://matematika.egepedia.ru/
http://www.webmath.ru/
http://www.matburo.ru/
http://free.megacampus.ru/xbookM0001/index.html?go=part-036*page.htm

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHHUIIJINHBI
KoHTposb 1 olieHKa pe3yinbTaToOB OCBOEHUS JUCLMILIMHBI OCYLIECTBIISIETCS MPENOJIAaBATEIEM B
nporecce MPOBEACHUS MPAKTUUYECKUX 3aHATHIA U J1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAKXKe
BBINIOJIHEHUS 00y4aroIIMMKCS UHIMBUIYAIbHbBIX 3a/laHUM, IPOEKTOB, CCIEIOBAHUM.

Pesynbrarel 00ydeHus
(OCBOCHHBIE YMEHHSI, YCBOCHHBIE 3HAHNS)

cDOpMI)I N MCTOAbI KOHTPOJIA U
OIICHKH PE3YJIbTATOB OO0yJICHHS

Boinosinenue apugmernyeckux ACUCTBUM HAJl YUCIAMU, COUYETast
YCTHBIE ¥ TUCbMEHHBIE IPUEMBI.

Haxoxnaenne  npuONMKEHHBIX ~ 3HAUEHUHW  BEIMYUMH U
MOTPEIIHOCTEN BBIUMCICHUN (20COMIOTHOM M OTHOCUTENBHOM);
CpPaBHEHHE YHMCIIOBBIX BBIPAKEHUH.

HaxoxneHue omuOOK B MpeoOpa3oBaHUAX M BBIYMCICHUSX
(oTHOCHTCS KO BCEM IYHKTaM IPOrPAMMBI)

WuauBuayansHbIe 3a0aHus
[TpaxkTrueckue paboOTHI
CamocrosiTenpHas padoTta

O3HakOMJIEeHHE C MOHSATHEM KOpHSA N-M CTENeHH, CBOIICTBaMH
pasuKaioB U MpaBUIaMHU CPaBHEHUS! KOpHEH.

@OopMyIMpOBAHNE OMNPEIACIECHUSI KOPHA M CBOMCTB KOpHEH.
Borunicnenue u cpaBHEHHE KOpHEW, BBINOJHEHHE MPUKUIKU
3HAYEHUS! KOPHSL.

[IpeoOpazoBaHue  YHCIOBBIX W
COJIEpIKalUX PaIUKAaJIbL.
Brinmonnenue pacuetoB mo (opmynam, coaepiKaluM paauKabl,
OCYILIECTBJISIS HEOOXOUMBIE TIOJICTAHOBKH U MPE0OPa30BaHMUSL.
OnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUW C  paJuKaIaMU.
Pemenue nppanvoHanbHbIX YpaBHEHHUIM.
O3HakoMJIEHME C TIOHATHUEM CTEIEHU C
MOKa3aTeseM.

HaxoxaeHue 3HaueHUN CTENEHH, UCTIOJIb3YS MPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbiBaHWE KOpHS N-H CTENEHU B BUJE CTEHEHH C JPOOHBIM
rokasareseM U Hao0opoT.

dopmyMpoBaHUE CBOMCTB cTerneHeld. BrlunciieHWe cTeneHei ¢
palMOHAIBHBIM IOKA3aTeJIEM, BBINOJHEHUE NPUKUIAKUA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBanre  YUCIOBBIX H  OYKBEHHBIX
COoJEpXalluX  CTENEeHH, NPUMEHSs  CBOWCTBA.
MOKa3aTeIbHbIX YPAaBHEHU.

O3HakoMJIeHME C NPUMEHEHUEM KOPHEW U CTEleHEeW Npu
BBIYMCJICHUU CPEIHUX, JCJIEHUU OTPE3Ka B «30JI0TOM CEUECHHUM.
Pemenue npukianHeIX 3aa4 Ha CJI0KHBIE TIPOLICHTHI.
BeimonHenne — mpeoOpa3oBaHUM — BBIpAXKEHWH, IpUMEHEHHE
(opMy1, CBA3aHHBIX CO CBOMCTBAMHU CTETIEHEH U 1orapu(MoB.
Omnpenenenne oOmnactu JOIYCTUMBIX 3HAYEHUU
norapu(MUUECKOro BbIpakeHHs. PeleHue norapupmuyecKux
YpaBHEHUN

OYKBEHHBIX  BBIPAXKEHUIA,

JNEUCTBUTEIHLHBIM

BBIPAXEHUH,
Pemenne

WunuBuayansHbIe 3a0aHus
[TpakTrueckue paboOTHI
CamocrosTenpHas paboTta
KonTponbnas pabora

N3yyenue paaraHHOrO METOJA U3MEPEHUs YIJI0B BPALLECHUS U UX
CBSI3U C IpagycHOH Mepoil. M3o00pakeHue yrioB BpalleHHs Ha
OKPYXKHOCTH,  COOTHECEHHME  BEIMYMHBI yIJIa C  €I0
PaCIIOJIOKEHUEM.

@opMynupoBaHUE ONPEAEICHUN TPUTOHOMETPUUECKUX (HYHKIMH

WuauBuayansHble 3aJaHNs
[TpakTuyeckue paboThI
CamocrostenbHas paborta
KonTtponsHas pabota
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JUIsL  YIJIOB IIOBOPOTa M OCTPBIX YIVIOB IPSAMOYTOJIBHOTO
TPEYTroJbHUKA U 00bSICHEHNE UX B3aUMOCBSI3U

[IpumeHeHrEe OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB IS
BBIUMCIICHUS 3HAYCHUH TPUTOHOMETPHUYECKUX (PYHKIUI 1O OJHOM
U3 HUX.

W3yuenne OCHOBHBIX (OPMYT TPUTOHOMETPHUU:  (OPMYIIBI
CJIOKEHHS, YZIBOCHUS, npeoOpazoBaHus CYMMBI
TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEIECHUE U NTPOU3BEIACHUS
B CyMMY M T[IpUMEHEHUE IpPU BBIYUCICHUU 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLLEHUS €T0.
O3HaKOMJIEHHE CO CBOICTBAaMM CUMMETPHM TOYEK HA €IUHUYHOU
OKPY>KHOCTHU ¥ IIPUMEHEHHE UX JUIsl BBIBOJA (POPMYI MPUBEICHHUS.
Pemenne mno ¢opMynaMm UM TPUTOHOMETPUYECKOMY  KpPYT'Y
MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne oOIIMX METOAOB pElIeHUsl ypaBHEHUH (MpUBEICHHE
K JIMHEHHOMY, KBaJpaTHOMY, METOJI Pa3JI0KEHHUs Ha MHOKUTEINH,
3aMEHbl [EPEeMEHHON) MpH pPELIEHUH TPUTOHOMETPUUYECKUX
YpaBHEHUM.

YMeHne  oTMeuaTh Ha  Kpyre pemieHuss  IpPOCTEMIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

O3HakOMJIEHHE C TMOHSITHEM OOpaTHBIX TPUTOHOMETPUUYECKHUX
GyHKIMH.

N3ydenune ompeneeHUN apKCHHYyca, apKKOCHMHYCA, apKTaHIe€Hca
yucina, GOpPMYITHpPOBaHUE WX, H300paKEHWE HA CIUHUYHOU
OKPY’KHOCTH, IPUMEHEHHE NIPH PEIICHUN yPaBHEHUN

O3HakomyieHHE C  TMOHATHEM  TNEPEMEHHOW,  IpUMepaMu
3aBHCUMOCTEH MEX/ly IEpEMEHHBIMH.

O3HakomyileHME ¢ MOHATHEM  rpaduka,  OINpe/eleHue
NPUHAIISKHOCTH TOYKH rpaduky ¢yHknuu. OnpexaeneHue 1o
dopmyne mpocTedled 3aBUCUMOCTH, BUAa ee rpaduka.
Bripaxxenue o ¢popmysie 0HOM MEpeMEHHON Yepe3 Apyrue.
O3HakomiieHHE ¢ onpezeaeHneM QyHKIUU, GOpPMYIUPOBAHHE €rO.
Haxoxnenue oOmactu onpeneneHus W oOlacTH  3HAYEHUH
byHKINHA.

O3HakomiieHHE ¢ TpuMepaMu (QYHKLIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCaX U3 CMEXKHBIX AUCIUIIINH.

O3HakoMJIeHHE C J0Ka3aTeJIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOMCTB JIMHEHHONM M KBaJpaTWYHON (YHKIMH, IpoBeaeHue
UCCIIEIOBAHUS JIMHEHHOM, KyCOYHO-TMHEHHOH, TPOOHO-TMHEHHON
U KBaJpaTWUYHOH  (QYHKOMH, TNOCTpoeHHE HX TIpadHUKOB.
IToctpoenne u wureHue rpapukoB QyHkuuid. HMccnenoBanue
GyHKIHH.

CocraBneHue BUJOB (YHKIHUH MO TaHHOMY YCIOBHIO, pEIIEHHUE
3aJa4 Ha SKCTPEMYM.

Brimonnenue npeobpaszoBanuii rpaguka GyHKIMH.

Wzyuenue nowamus obpammuol ¢yukyuu, onpedenenue 6uda u
nocmpoenue 2paguxka ob6pamHol QYHKYUY, HAXO0NCOeHUe ee
obnacmu onpedenenusi u obaacmu 3Havenuu. IlpuMeHeHue
CBOMCTB (PYHKIMI NpU HCCIIEAOBAHUU YpaBHEHUH M peIICHUHU
3aJ1a4 Ha SKCTPEMYM.

O3HakoMJIeHHE C TIOHATHEM CIIOKHON (YHKITUH.

Brruucnenue 3HaueHni GyHKIMN 10 3HAYEHUIO apryMeHTa.

WuauBuayansHbIe 3a0aHus
[TpakTrueckue paboTHI
CamocrosrenbHas paboTa
KontponbHas padota
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Omnpenenenne MoI0KEeHUsI TOUKU Ha rpaduke Mo ee KOOpAHHATaM
1 Ha00OpOT.

Hcnonp3oBanue CBOMCTB (PyHKUMN [Isi CpaBHEHHMS 3HAYCHUIH
CTeTeHel 1 Jorapu@mos.

[TocTpoeHne rpaduKOB CTENEHHBIX U JOTapU(DMUYECKUX
GbyHKIUH.

Pemenne mokaszaTenbHBIX M JIOTapU()MUYECKUX YpaBHEHHU U
HEPABEHCTB 110 U3BECTHHIM AJTOPUTMAM.

O3HakOMJIEHHME C T[OHATUEM HENPEPHIBHOW MNEPUOIUUYECKON
¢bynkuuu, GopMyITHpOBaHHME CBOICTB CHHyca M KOCHHYCa,
MOCTPOCHUE UX TPaAPUKOB.

O3HakOMJIEeHHE C TMOHSATHEM TapMOHMYECKUX KojeOaHuH u
MpUMepaMy FapMOHUYECKUX KOJIEOaHUM [Tl ONTMCaHUS TPOLIECCOB
B (pu3mKe U Apyrux o6JaacTsIX 3HAHUS.

O3HakOMJIEHHME C TOHSATHEM  pa3pblBHOM  MEPHOIUYECKON
¢byHKIMM, (QOpMYIMpPOBAaHUE CBOICTB TaHreHCa W KOTaHIEHCA,
MMOCTPOCHUE UX TPaPUKOB.

[Ipumenenune cBOMCTB (QYHKIMM Ui CpaBHEHHUS 3HAYCHHM
TPUTOHOMETPUYECKUX (GYHKIUH, peuIeHus] TPUTOHOMETPUUECKUX
YpaBHEHUM.

Ilocmpoenue  2cpaguxoé  0OpamuvLLX  MPULOHOMEMPUUECKUX
@yHKYuUll U onpedenerue no epapuKram uUx ceoLUcCma.

Brinosinenue npeobpa3zoBanus rpaguKoB

O3HakOMJIEHHE C TIOHATUEM YHUCIOBOM IOCIEIOBATEIBHOCTH,
crioco0amMH ee 3a/1aHusl, BBIYUCIEHUSIMU €€ YICHOB.

O3naxomnenue ¢ NOHAMuUEM npeoena nocied08amenbHOCHU.
O3HakoMJIEHHE C BBIYUCICHUEM CYMMBblI OECKOHEYHOI'O YMCIOBOTO
psiza Ha NMpUMepe BBIUMCIEHUS CyMMBbl OECKOHEYHO YObIBaroIen
TE€OMETPUYECKON IIPOTPECCHH.

Pemenne 3amau Ha npumeHeHue (GopMyiabl CyMMbl OECKOHEYHO
yOBbIBaroLIei reOMeTpUYECKON MPOTrPECCHH.

O3HaKOMJIEHHE C IOHITHEM ITPOU3BOIHOM.

W3yuenne u  QopMynHpOBaHHE €€  MEXaHMYeCKoro u
TFEOMETPUYECKOTO CMBICIA, HM3YyYCHHE AaIrOpUTMa BBIYUCIICHHUSA
IIPOU3BOJIHOM HA NPUMEPE BBIYMCIICHUS MITHOBEHHON CKOPOCTH H
YTJI0BOTO KO3 PHIIMEHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTelbHOH B 0011eM BUJIE.

YcBoenue npaBuil JudQepeHInpoBanus, TaOINLbI TPOU3BOAHBIX
3JIEMEHTapHbIX (YHKUUH, puMeHeHue i auddepeHunpoBanus
(GyHKLUH, COCTaBIICHUs YpPaBHEHMsI KacaTeIbHOM.

W3yueHue TeopeM O CBSI3M CBOMCTB (YHKUMH U IPOU3BOJIHOM,
(bopMynHUpOBKa HX.

[IpoBeneHne ¢ MOMOIIBbIO MPOU3BOJHOM HCCIEIOBaHUS (QYHKILUH,
3aJJaHHOH (popMyIIOH.

VYcTaHOBIIEHHE CBSI3U CBOMCTB (DYHKIMM M MPOM3BOJHOM MO MX
rpadukam.

IIpuMeHeHre TPOU3BOLHON Ul pELICHUs 3a1a4y Ha HaXOXKICHUE
HauOOJIBIIET0, HAWMEHBLIEr0 3HAYEHUS M Ha HAaXOXKAECHUE
JKCTpEMyMa.

WuauBuayansHbIe 3a0aHus
[TpakTrueckue paboTHI
CamocrosTrenbHas paboTa
KontponpHas padota

O3HakoMJIEHHE ¢ IOHSITHEM WHTErpalia u mepBooOpa3HOM.
W3ydyeHne mpaBuia BBIUMCICHHS TEPBOOOPA3HOW U TEOPEMBI
Herorona— JleitOHuMLA.

WuauBuayanbHbIe 3aaHUS
[TpakTrueckue pabOTHI
CamocTrosiTenpHas paboTa
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Pemenune 3amad Ha CBSI3b MEPBOOOPA3HONW M €€ MPOU3BOJIHOM,
BBIUMCIICEHUE NTEPBOOOPA3HOM s JaHHOM (PyHKUINH.

Pemenne 3amauy Ha TpUMEHEHHME HWHTETpana Uil BBIYMCIICHUS
(U3NYECKUX BEJTMYUH M TUIOIIAJICH.

KonTtponsnas padora

O3HakOMJIEHME C MPOCTEUIIMMHU CBEACHUSAMH O KOPHSX
anreOpandeckux  ypaBHEHWH,  TOHSATHSAMHU  WCCIICIOBAHUS
YPAaBHEHUH U CHUCTEM YPAaBHEHUM.

N3ydenue Teopun paBHOCHILHOCTH YPaBHEHUN U €€ IPUMEHEHMUS.
[ToBTOpEHUE 3amucy peleHus: CTaHAapTHBIX YPaBHEHUH, IPUEMOB
npeoOpa3oBaHUsl YpaBHEHWH Il CBEICHHA K CTaHIApPTHOMY
YpaBHEHHUIO.

Pemenue panmoHaabHBIX, HPPaLMOHAIBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPAaBHEHUN U CHCTEM.

Wcnonb3oBanue cBOMCTB U rpadukoB (YHKIUH sl pelieHus
ypaBHeHUH. [ToBTOpEHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemenue ypaBHeHMI ¢ IPUMEHEHHEM BCEX IPUEMOB (Pa3sI0KEHUS
Ha MHOYKUTENIM, BBEJEHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpaduyecKkoro MeToa).

Pemrenne cucrem ypaBHEHHH C TNPUMEHEHUEM DPa3IUYHBIX
Croco0oB.

O3HakoMJieHHE C OOIIMMH BOIPOCAMHU DPELIEHUS HEPaBEHCTB U
UCIOJIb30BaHNE CBOMCTB U TpadukoB (YHKIMI NpU pelieHuH
HEPaBEHCTB.

Pemenne HEpaBeHCTB M CHUCTEM HEPABEHCTB C NMPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

IIpumeHeHHe  MaTEeMAaTHMYeCKUX  METONOB  JUIsl  PEIICHHSA
coJepXKaTeNbHbIX 3aJad M3 pa3jInYHbIX o0iacTedl Hayku U
pakTUKU. VIHTEepIpeTUpoBaHue pe3yabTaTOB C YYETOM pPEaIbHBIX
OTpaHUYCHUH.

WuauBuayansHble 3a0aHus
[TpakTrueckue paboOTHI
CamocrositenpHas paboTta
KonTpobHas padora

N3ydenue npaBuia KOMOMHATOPUKH M IPUMEHEHUE TIPU PELICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenne kOMOMHATOPHBIX 3aJad METOJOM Mepedbopa H IO
MIPaBUILy YMHOKEHHUS.

O3HakOMJICHHE C TMOHATHSAMH KOMOWHATOPUKU: Pa3MEIICHUSMU,
COUETaHUSIMH, TepecTaHOBKaMu U  dopMynaMu JUIsl  HX
BBIYHCIICHUSI.

OObsicHeHne U mnpuMeHeHue GOpMyn JUISI  BBIYUCIICHUSA
pa3MelIeHHil, epecTaHOBOK M COUETAHUIN MPU PEIICHUH 3a/1a4.
OznakomiieHne ¢ 6uHoMoM HproToHa u TpeyronsuukoM Ilackans.
Pemenne mnpakTUdeckux 3a7ad C HCIOJIb30BAHUEM MOHSTUH H
MIpaBUJI KOMOMHATOPUKH.

N3ydyeHne KIacCMYecKOro ONPENENIEHUs BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccmoTpenne mpumepoB BBIUMCIEHUS BeposiTHOCTel. Pemenue
3aJ]a4 Ha BBIYMCIIEHNE BEPOSITHOCTEN COOBITHH.

O3HakoMJIEHME C MPEICTAaBICHUEM YHCIOBBIX JaHHBIX U UX
XapaKTepUCTHKaMHU.

Pemenue npaktuyecknx 3agad Ha oOpabOTKY YMCIIOBBIX JAHHBIX,
BBIYHCIICHUE UX XapPaAKTEPUCTHK.

WuauBuayalibHble 3aaHUS
[TpakTrueckue paboOTHI
TectupoBanue
CamocrostensHas pabota

(DOpMyJ'II/IpOBKa U TPpUBCACHHUC  0KaA3aTCJIIbCTB  IIPHU3HAKOB
B3aMMHOI'O PpacCIoJIOKCHUA MMPAMBIX )51 MJIOCKOCTEH.
Pacno3naBanue Ha JCPTCIKAX M MOACIAX PA3JIMYHBIX CJIY4YdCB

CamocrosiTenpHas paboTa
WuauBuayanbHble 3a1aHUS
[TpakTrueckue paboTHI

23




B3aUMHOI0 pacnosoKeHus IPSIMBIX U IUIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYXACHUU.

@opmMyJIMpOBaHUE  ONPENEIECHUN, IPU3HAKOB U  CBOMCTB
NapajuIebHbIX U NEPIEHIUKYISPHBIX IUIOCKOCTEHN, IBYTPAaHHBIX U
JIMHEWHBIX YIJIOB.

BoinosiHeHUEe MOCTPOEHMSI YIJIOB MEXKAY HPSIMBIMH, HPSIMON U
IUIOCKOCTBIO, ~ MEXIY  IUIOCKOCTSIMM [0  ONHCAaHUIO U
pacrno3HaBaHHe UX Ha MOJETISX.

[IpumeHeHre NPU3HAKOB M CBOMCTB PACIONIOKEHUS NPAMBIX U
IJIOCKOCTEM MPHU PEIICHUH 3a1a4.

N3o00pakeHne Ha pHCYHKaxX M KOHCTPYMPOBAHHWE HAa MOJEIIX
NEPNEeHIUKYIIPOB W  HAKIOHHBIX K IIJIOCKOCTH, HPSMBIX,
MapaJuIEIbHBIX IUNIOCKOCTEH, YIJIOB MEXKY IMPSAMON U IUIOCKOCTBIO
1 000CHOBaHUE

MTOCTPOCHHUS.

Pemenune 3amau Ha BBIUKCIEHHE TE€OMETPUYECKMX BEIUYMH.
OnuceiBaHHE PACCTOSTHUS OT TOUKH JI0 MJIOCKOCTH, OT MPSIMOU /10
IJIOCKOCTH, MEXAY IJIOCKOCTSMU, MEXKIY CKpEIIMBAIOIIMMHUCS
MPSIMBIMU, MEX/1y TPOU3BOJILHBIMU (PUTypamMu B IPOCTPAHCTBE.
dopmynHpoBaHWE W  JOKa3blBAaHME OCHOBHBIX TEOPEM O
PaccTOSHUAX (TEOPEM CYLIECTBOBAHMSI, CBONCTBA).

N300paxkeHue Ha dYepTekax U MOJEISAX PACCTOSIHUS U
000CcHOBaHME CBOWX CykaeHuW. OmnpenereHue M BBIYUCICHUE
paccTosiHuid B TpocTpaHcTBe. lIpmmenenue ¢opmyn u Teopem
IJITAHUMETPUU JJIs pELICHUS 3a/1a4.

O3HakoOMJIEHHE C MOHATHEM NapaJJIEIbHOTO INMPOEKTUPOBAHUS U
ero cBoiictBamu. @opmyauposarue meopemvl O NIOWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20TbHUKA.

[Ipumenenne Teopuu g OOOCHOBAHHMS TIOCTPOEHUH U
BBIYMCIIEHU.

ApPryMEeHTHpPOBAaHUE CBOUX CYXJIEHUH O B3AMMHOM PaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD.

KonTtponsnas padora

Onucanue u XapaKTEepUCTHUKA pa3IMYHbIX BHJIOB
MHOT'OTPaHHUKOB, IEPEUUCIICHUE UX 3JIEMEHTOB U CBOKCTB.
N300pakeHne MHOTOTPAHHUKOB U BBINIOJIHEHHUE MOCTPOSHUS Ha
M300paX]EHUSIX U MOJIEISIX MHOTOTDAHHHUKOB.

Brluncnenue TMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTypanusx, apryMeHTUPOBAHHE CBOUX CYXKICHHIA.
XapakTepucTuka U HM300pakeHUE  CEUCHHsS,  pa3eepmKu
MHO202PAHHUKOS, BBIYACIIEHUE TIJI0IIAJCH TOBEPXHOCTEH.
[TocTpoenue mnpocTedmux cedyeHuil KyOa, MPU3MBI, MHUPAMHIBI.
[Ipumenenue PpakToB U CBEACHUI U3 IIIAHUMETPHH.
O3HakoMJIeHME C BHUJAMHU CUMMETPUHM B  IPOCTPAHCTBE,
dbopMynupoBaHHe ONpPEICICHUH W CBOMCTB. XapaKTePUCTHKA
CUMMETPHUU TEJl BPALIEHUS] © MHOTOTPAaHHUKOB.

[IprMmeHeHne CBOMCTB CUMMETPUH TIPH PELLICHUH 3a/1a4.
Hcnonb3oBanne NpuUOOPETEHHBIX 3HAHWUW NJIS UCCIENOBaHUS H
MOJIEJIMPOBAHKS HECIIOKHBIX 3a7a4.

N300parkeHne OCHOBHBIX MHOTOTPAHHUKOB U  BBIMIOJTHECHHE
PUCYHKOB I10 YCJIIOBUSIM 3a]1a4.

O3HakoMJIeHHE C BHJaMU Tell BpaileHus, GOopMyIUpPOBAHHE HUX
ONIPEIEIICHUI U CBOWCTB.

WuauBuayanbHble 3aaHUS
[TpakTrueckue pabOTHI
CamocrosTensHas paboTta
KonTponbnas pabora
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@opMyIMpOBaHUE TEOPEM O CEYEHMM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U M300pa)K€HUE TeJl BpallleHUs, UX pa3BEPTKH,
CEUCHUSI.

Pemenune 3agauy Ha IOCTPOEHUE CEUEHUM, BBIUMCIIEHUE [UIMH,
paccrosiHui, yrioB, mmmomaned. I[IpoBeneHue aoka3aTebHBIX
pacCyXJICHUI NP PELICHUU 3a/1a4.

IIpuMeHeHre CBOMCTB CMMMETpUHU IIPU PELICHHMM 33Jad Ha Teja
BpallleHUs], KOMOMHALIUIO TE.

N300paskeHne OCHOBHBIX KPYIJIBIX TEINl ¥ BHIIIOJIHEHHE PHCYHKA I10
YCJIOBHIO 3a/1a4H.

O3HakOMJIEHHE C MOHATHAMM IUIOMIaad U 00beMa, aKCHOMaMHu U
CBOWCTBAMHM.

Pemenune 3amau Ha BBIUMCIEHHME IUIOIIANACH IIIOCKUX (uUryp c
MPUMEHEHHEM COOTBETCTBYIOIIUX GopMmynl U (GaKToB U3
IJIaHUMETPUH.

N3ydyeHne TeopeM O BBIYMCIEHUU OOBEMOB IMPOCTPAHCTBEHHBIX
Tel, pelIeHHe 3aJad Ha NpUMeHeHue GOopMyN BBIYHUCICHUS
00BEMOB.

N3ydyenue ¢opMyn Ui BbIUKCICHHS IUIOLIaJEeH TMOBEPXHOCTEH
MHOTOTPAaHHUKOB U T€JI BpaLICHUSI.

O3HaKOMJIEHHE C METOJOM BBIYMCIEHUS IUIOMIAU MOBEPXHOCTU
cdepsl.

Pemienne 3amad Ha BBIYMCICHHWE IUIONIAACH TMOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

O3HakomJIeHHWE C TMOHSTHEM BekTopa. M3ydeHue pexapToBoOit
CUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, TOCTPOEHHUE IO 3aJaHHBIM
KOOpAMHATAM TOYEK M IIOCKOCTEH, HAaxOXKJIEHUE KOOpPIUHAT
TOYEK.

HaxoxpaeHue ypaBHEHMI OKpPYKHOCTH, c¢epbl, IJIOCKOCTH.
Boruucnenue paccTossHUM MEX1y TOUKaMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, IPABHII Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IMPABHJI HAXOXKICHUS
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, NpaBWI JACUCTBUH C
BEKTOPAMH, 3a/JaHHBIMH KOOPJAUHATAMM.

[IpuMeHeHne TeOopUM TMpU pEHIeHUWU 3aJad Ha JEUCTBUS C
BEKTOPAMH.

N3yueHnue CcKalspHOro MPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs NpsAMOW U IJIOCKOCTH. llpumeHenue Teopun mpu
pelIeHuy 3a/1a4 Ha JCICTBUS C BEKTOPaMH, KOOPIMHATHBINA METO,
IIPUMEHEHHE BEKTOPOB Ul BBIYMCIICHHS BEJIMYUH YIJOB U
paCCTOSTHU.

O3HakoMJIEHME C JOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPUHU O
B3aMMHOM  DACHOJIO)KEHUM  MOPSIMBIX M IUIOCKOCTEH  C
HCIIOJIb30BAHUEM BEKTOPOB

WuauBuayansHbIe 3a0aHus
[TpakTrueckue paboTHI
CamocrosrenbHas paboTa
KontponbHas padota
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