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1. TACITIOPT PABOYEM ITPOIT'PAMMBbI YYEBHOM JUCIUITIJIMHBI
OV /.05 MaremaTnka: ajredpa u Ha4aja MaTeMATHYECKOI0 AHAJIU3a, TeOMeTPUs

1.1. O6saacTh NpUMeHeHNsI MPOTPAMMBbI
PaGouass mporpamma ydeOHOUM mucimiinHbl «MaTemartuka: anreOpa W Hadasa MaTeMaTHIeCKOTO
aHallM3a, TeOMETpHs» SBJSETCS 4acThio oOpa3oBaTenbHON mporpammbl B cooTBercTBUU PI'OC mo
npogeccuu CIIO:

09.01.03 «Mactep no od6padorke uudpoBoii nHGopMaHN»

11.01.02 «PaguomMexaHuk»

13.01.10 «2JeKTPOMOHTEP IO PEMOHTY MW OOCIYKHUBAHMIO 3JIEKTPOOOOpyaoBaHus (10
0TpaCJISIM)»

15.01.25 «Ctano4HHK (MeTA/NI000pa00TKA)»

1.2. MecTro AUCHMILUIMHBI B CTPYKType OCHOBHOW mpodeccHOHAILHON 00pa3oBaTelbHOM
nporpamMmbl: npoduiabHas 0011eoopazoBaTebHast TUCIUILINHA.

1.3. Heau 1 3a1a4u JMCHUIJIMHBI — TPeOOBAHNS K Pe3yJbTaTaM OCBOEHUS AU CHUIJIMHBI:
W3yuenne MaTeMaTUKy Ha 6a30BOM YPOBHE CpeIHETO (ITOTHOT0) 001Iero oOpa3oBaHus HAPaBICHO HA
JOCTHKEHHE CIeTyIONIMX IeNIeH:

e (opmupoBaHue npejacTaBIeHUH 00 HAEAX U METOAAX MATEMaTHKH; O MaTEMaTHUKE Kak
YHUBEPCAJIHLHOM SI3bIKE HAyKH, CPEACTBE MOJEIUPOBAHNUS SBJICHHUI U MIPOLIECCOB;

e Ppa3BHUTHE JIOTHUYECKOTO MBIIUICHUS, AJTOPUTMUYECKON KYJIbTYPhl, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, MATEeMAaTUYECKOTO MBIIUICHUSI W UWHTYUIUU, TBOPYECKHX CIOCOOHOCTEH,
HEOOXOAUMBIX JJIsi MPOAOKEHHUS O0pa3oBaHUsA U ISl CAMOCTOSITEIBHOM JESATEIHHOCTH B
o0acT¥ MaTEeMaTUKH U ee IPUIIoKEeHUH B Oyay1iei npodeccuoHalbHOM 1eATeNbHOCTH;

e OBJIaJIEHHE SI36IKOM MATEMAaTUKH B YCTHOW W THUChbMEHHOW (opMe, MaTeMaTHYECKUMHU
3HAaHUSMU M YMEHHSIMH, HEOOXOAMMBIMU JIsi M3YYEHHs ILIKOJIBHBIX €CTECTBEHHOHAYYHBIX
TUCIHIUTAH, TPOJIOJDKEHUS O00pa3oBaHUS W OCBOCHHUS W30paHHOW CIENUAIbHOCTH Ha
COBPEMEHHOM YpPOBHE;

e BOCHHTAHME CPEJICTBAMH MATEMATHKU KYJbTYPbl JUYHOCTH UYEpE3 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MaTEMATHUKH, OHBOJIOLMEH MaTeMaTH4YeCKHMX WAeW; IOHMMaHUs 3HAYMMOCTH
MaTeMaTUKH JIJI1 HAyYHO-TEXHUYECKOT0 Iporpecca.

N3yuenne y4yeOHOW IUCHUILIMHBI HampaBieHO Ha peanusanuio TpeboBanmit ®I'OC COO k

JOCTHKEHUIO CIIEIYIOIIUX Pe3yJIbTaTOB:
JInuHoCTHBIE pe3yabTaThbl OCBOEHUS pasnena «MaTemaruka: anrebpa M Hayala MaTeMaTH4YEeCKOIrO
aHaJIKN3a, TEOMETPUSI»:

e (QopmupoBaHuE IMpeAcTaBiICHU 00 OCHOBHBIX STamax HCTOPUM U O HamOOJIee BaKHBIX
COBPEMEHHBIX TCHJICHIMSIX PAa3BUTHS MaTeMaTHYeCKOW HaykKw, O MpodecCHOHATLHOM
NesITeNIbHOCTU YUYEHBIX-MaTEeMaTHKOB;

e CIIOCOOHOCTHh K ICTETHUUYECKOMY BOCIPHUSATHIO MAaTEMAaTHUECKUX OOBEKTOB, 3ajad, PEUICHHIA,
pacCyKICHHUI;

e (QopmupoBaHue TOTPEOHOCTH B  caMOpeald3allid B  TBOPYECKOH  JEATEIBLHOCTH,
BBIpaXKarollasicsi B KPEaTUBHOCTU MBILUICHUS, MHUIMATUBE, HAXOJAYUBOCTH, aKTUBHOCTHU IPH
pelIeHNN MaTeMaTHYECKUX 3a]1a4;

e MOTPeOHOCTH B CAaMOOOPa30BaHUHU, TOTOBHOCTh IPUHUMATh CAMOCTOATEIbHBIC PEILICHUS.
IIpenmeTHbie pe3yJbTaThl H3yueHHs pasnena «MaTtemaruka: anreOpa u Hadalla MaTEMAaTHYECKOTO
aHaJln3a, TEOMETPUS»:

e OOBSICHGHHE HJEH M METOJa MATeMAaTUKH KaK YHUBEPCAJIBHOTO S3bIKa HAYKH U TEXHUKH,

CpeICTBa MOJCIUPOBAHUS SIBJICHUHN U MPOLIECCOB; MPUBEIEHUE COOTBETCTBYIOIIUX IPUMEPOB;

e OIMCaHHWE Kpyra MaTeMaTHYeCKUX 3a/Jad, s pEHIeHUS KOTOPBIX TpeOyeTcss BHIXOA B
MHO’KECTBO JIEHCTBUTENbHBIX YHCEN U BBEJCHHUE HOBBIX MOHATHH (CTENEeHb, apu(PMETHUECKUN
KOPEHb, Jorapudm; CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC; apKCUHYC, aPKKOCUHYC, apKTaHTEHC,
apKKOTAHI'€HC) W COOTBETCTBYIOUIMX (YHKIUI; MPOU3BEACHUE BbIUMCICHUS IO (opmyram,



peleHre NPoCTEHIINX YpaBHEHUI U HEPAaBEHCTB, OIMCAHNUE CBOIMCTB M MOCTPOCHUE IpauKOB
COOTBETCTBYIOIIUX (DYHKIINA;

n300pakeHHe U OMHCAHUE OCHOBHBIX CTEPEOMETPUUYECKUX TeJl; peIIeHHe MaTeMaTH4YeCKUX
3aJ1a4 Ha HaX0XKJIeHUE TeOMETPUUYECKIX BEJTUUNH;

MPUBEJICHUE TPUMEPOB MPOCTPAHCTBEHHBIX M KOJMWYECTBEHHBIX XapaKTEPUCTHUK pealbHBIX
00BEKTOB, JIsl OMUCAHUSI KOTOPBIX UCIOJB3YIOT MaTEMaTHYECKY0 TEPMUHOJIOTHIO;
00bsICHEHHE Ha IPUMEPaX UCTOPUUECKOM 00YCIIOBIEHHOCTH M MPAKTUYECKON MOJIb3bl METOJIOB
MaTeMaTHYeCKOTo aHalln3a, TEOPUH BEPOSTHOCTEN M CTaTUCTHKHU;

OMHMCAHUE PEATbHBIX CHUTYyallMd Ha S3bIKE MAaTEMaTUKH; HCCIEIOBAHUE TMOCTPOCHHBIE X
MoOJiefiell ¢ UCHOJB30BAaHUEM ammapaTta aiareOpbl, TeOMETpPHH, Hadal aHajln3a, TEOpPUH
BEPOSITHOCTEH U CTAaTUCTUKH;

pelleHne TEKCTOBBIX 3aJay, IMepeBOJs MPEUIOKEHHUS pPYCCKOTO s3blKa Ha  S3BIK
MaTeMaTUYECKUX CHMBOJIOB, IPEICTABIICHUE COAEPKALIUECS B HUX KOJUYECTBEHHBIX JAHHBIX
B BUjE (hopmyi, Tabmwuil, TpaduKoB, JUArpaMM, HIIM OOpaTHO, U3BJIEKas U3 HUX MHGOPMAIIHIO;
COCTABJICHME YHCJIOBBIX BBIPAKCHHUH, YpPaBHEHMI, HEPABEHCTB M HaXOXJACHUE 3HAYEHUs
MCKOMBIX BEJIMYUH, UCXO/S U3 YCIOBHS 33/1a4U;

MPOBEACHUE JOKAa3aTEIbHBIX PACCYXJACHUM NpH PEIIEHUWU 3a7ad, OLEHUBAHHE JIOTHYECKOM
MIPABUJIBHOCTH PACcCYXJACHUMN, paclio3HaBaHUE JIOTMYECKU HEKOPPEKTHBIX PACCYKICHUH.

MeTaleeI[MeTHble pe3yabTaTbl U3YYCHUA paszaciia «Maremartuka: anre6pa n Haydalia
MAaTEMAaTUYCCKOro aHaJIn3a, rCOMCTPUS) .

¢dopMHpoBaHHE TOHATUHHOIO amnmaparta MaTeMaTHKd M YMEHHsS BHUICTh TPHIOKEHHS
MOJYYCHHBIX MaTeMaTHYECKUX 3HAaHUW [UIS ONMHCAHWS W pPEIIeHWs MpoOJieM B JPYTHX
JTUCLUIUIMHAX, B OKpY KaroIlel )KU3HHU;

(bopMHpOBaHNE WHTEIUICKTYAIbHOW KYJIBTYPBI, BRIPXKAIOMICHCS B Pa3BUTHU aOCTPAKTHOTO H
KPUTUYECKOTO MBIIJICHHS, B YMEHUHU PAaCIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIMYaTh THUMOTEe3y OT (akra, NPUMEHATh WHIYKTUBHBIE W JACAYKTHBHBIE CIOCOOBI
paccykKIeHHUH, CIIOCOOHOCTH SICHO, TOYHO M IpaMOTHO (hOpMYyITUpOBaTh U apryMEHTUPOBAHO
u3JaraTh CBOM MBICTIH B YCTHOM W TTMCEMEHHOHN pedr, KOPPEKTHOCTH B OOIICHHH;
¢dopmupoBaHne HMHMYOPMAIIMOHHOM KYJBTYpPbI, BBIpaXalollelcs B YMEHMU OCYLIECTBISATDH
MIOUCK, OTOOp, aHaNIM3, CHUCTEMATH3AIMI0O M KiIacCH(UKaimio HHGOPMALUH, HCHOIb30BaTh
pas3uYHble UCTOYHUKH WH(POPMAIIUU JJIS peIIeHUs] Y4eOHBIX Tpooiiem;

dbopMHEpOBaHHWE YMEHHUS TIPUHHMATh pEHICHWE B YCJIOBUSAX HEMOJHOH W HM30BITOYHOM
uHpOpMalny;

dbopMHpOBaHWE TPEJACTABICHUA O MPHHIUIAX MaTEeMAaTHYeCKOTO MOJEIUPOBAHUS U
nproOpeTeHNH HayaJbHBIX HAaBBIKOB HCCIIEI0BATEIbCKOMN AEATEIIbHOCTH;

cOpMHpPOBaHHE YMEHHS BUJACTh PA3IMYHBIC CTPATETHW PpEIICHUS 3a/1ad, TUIAHHUPOBATH H
OCYIIECTBIATh JEATEIBHOCTh, HANpaBICHHYI0O HAa MX pELICHHWEe, NpPOBEPSATh U OLICHUBAThH
pe3yIabTATHI JCATEIIEHOCTH, COOTHOCS MX C TIOCTABJIICHHBIMH IEISIMH W JIMYHBIM JKW3HEHHBIM
OIBITOM, a TaKXKe MyOJIMYHO MPENCTaBIATh €€ pe3ysbTaThl, B TOM YHCJE C UCIOJIb30BaHUEM
CpeAcTB MHPOPMAIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTU OBYYAIOIIUXCS

Conep:xanue XapakTepucTHKa OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/ICHTOB
00y4eHust (Ha YypOBHe Y4eOHBIX 1eilCTBHIl)
Beenenue O3HakoMJIEHHE C POJIbI0O MaTeMaTWKH B HayKe, TEXHHKE, SKOHOMUKE,

I/IH(i)OpMaHI/IOHHBIX TECXHOJIOTHAX U HpaKTHqCCKOﬁ JACATCIIbHOCTH.
O3HaKoOMIICHUE C OeJsIMU U 3ala4aMi U3YUYCHUS MAaTCMAaTUKU ITPHU OCBOCHUU

npodeccuit CI1O
AJITEBPA
Pa3ButHe moHsATHS BrinonHenue apumMeTnyeckux ACHCTBHI HAJ YKCIAMH, COYETas YCTHBIC U
0 ymcie MMUChMEHHBIC TIPHEMEI.

Haxoxnenne mnpuONMKEHHBIX 3HAYeHMH BEJIMYUMH M TOTrpEIIHOCTeH
BbIUMCICHUM (aOCONIOTHOM M OTHOCUTENIbHOI); CpaBHEHHE YHCIIOBBIX
BBIPAKECHU.

Haxoxxnenue ommOoKk B mpeoOpa3oBaHUAX U BBIUUCICHUSX (OTHOCHTCS KO
BCEM IyHKTaM IIPOrpaMMbl)




KopHu, crenenn,
Jora-

pudmMbI

O3HaKOMJIEHHE C MOHATUEM KOPHS n-U CTENEHM, CBOWCTBAMHU PaJMKaIOB U
MpaBUJIaMU CPaBHEHUsI KOPHEH.

DopMyJIMPOBAHUE ONPENEIICHUS] KOPHS UM CBOMCTB KOpHEW. Brruncienue u
CpaBHEHUE KOPHEH, BBINOJHEHUE TPUKUIKHA 3HAUEHUS KOPHSI.
[IpeoOpa3oBanue 4YHCIOBBIX M OyKBEHHBIX BBIPAKEHHUH, COAEPIKAIINX
paguKasl.

Broimonnenne  pacuetoB 1o ¢GopMmyiaM, COACpXKAIIUM  PaAJAUKAIIB,
OCYIIECTBJISIS HEOOXOJUMbIE MTOJICTAHOBKH U MPEOOPa30BaHMUS.

OmnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH ¢ paaukanaMu. Pemenue
HMPPALMOHAJIBHBIX YPaBHEHUN.

O3HaKOMJIEHHE C TIOHATHUEM CTENEHU C AEHCTBUTEIBHBIM IIOKA3aTEIIEM.
Haxoxnenue 3HaueHMH CTENEHH, MHCIONb3YS NpU  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbIBaHUE KOPHS 7-i1 CTENEHH B BUJE CTENEHU C JPOOHBIM MOKa3aTeaeM
1 Hao0opoT. DopmynrpoBaHUE CBOWCTB cTeNeHell. Bruncienue creneHei ¢
palMOHAIBHBIM ITOKA3aTeNIEM, BBINOJHEHWE NPUKUIKA 3HAYEHUS CTEIECHH,
CpPaBHEHHUE CTEIICHEM.

[Ipeobpa3oBanre YHUCIOBBIX U OYKBEHHBIX BBIPAXEHHH, COJAEpKAIINX
CTEIICHU, IPUMEHSS CBOMCTBA. PellleHne 1oKka3aTesIbHbIX YPaBHEHUMN.
O3HakOMJICHME C TPUMEHEHUEM KOpHEW W CTENEHEeW IpPU BBIYMCICHUU
CPEIHUX, JCIICHUU OTPE3Ka B «30JI0TOM cedeHuu». PellleHne NpuKiIagHbIX
3a/1a4 Ha CJIOXHBIE POLEHTHI.

IIpeoOpazoBanne
ajnredOpanyecKkux
BbIPaKeHU I

Beimonunenne mpeoOpa3oBaHWil  BBIpAXKECHUN, NpUMEHEHUE  (OPMYII,
CBSI3aHHBIX CO CBOMCTBAaMU CTENICHEW U JIorapu(MOB.
Omnpenenenne o0nacTé  JOMYCTUMBIX  3HAYCHHWH  JIOTapu(MUYECKOTO
BbIpakeHus1. Pemenue jorapuMuyeckux ypaBHEHUIA.

OCHOBbBI TPUTOHOMETPHUHA

OcHOBHBIC TOHATHSA

N3ydenne paauaHHOTO METOJAa M3MEPEHUsl YIJIOB BPAILECHHUS U UX CBSI3U C
rpagycHOil Mepoi. M3o0pakeHue YIJIOB BpalleHHWsT Ha OKPYXKHOCTH,
COOTHECEHHE BETTUYUHBI YIJIa C €T0 PACTIOI0KEHHEM.

®opmMyMpoBaHHUE ONPENEIeHUI TPUTOHOMETPUIECKIX (PYHKIIUH IS YTIIOB
MOBOPOTa U OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTrOJbHHUKA M OOBSICHEHUE
NX B3aUMOCBA3U

OcHoBHBIC IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUIsl BHIYMCICHUS
TPUTOHOMETPHYECKHe | 3HAUCHUN TPUTOHOMETPUUYECKUX (PYHKIMN 10 OAHON U3 HUX
TOK1EeCTBA
IIpeodpazoBanus N3ydyeHnne OCHOBHBIX (OpMYNT TPUTOHOMETpUU: (OPMYJIBI CIIOKEHHUS,
NMPOCTEHIINX yIBOCHHUS, TNPEoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKMX (QYHKUUH B
TPUTOHOMETPUUYECKHUX | IPOU3BEJCHUE U MPOU3BEACHUS B CyMMY M IPHUMEHEHUE NPU BBIYHCICHUN
BbIPa’KeHUH 3HAYEHUS] TPUTOHOMETPUUECKOTO BBIPAYKEHUS U YIIPOLIECHHUS €TO.
O3HakomJIeHME CO CBOMCTBAMM CHMMETPHMM TOYEK Ha E€IUHUYHOU
OKPY’KHOCTH M IPUMEHEHHE UX JJIsl BbIBOJIA ()OPMYII TPUBEICHUS
IIpocreiimme Pemenne mo ¢opmynaM M TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIITNX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUUECKUX YPAaBHEHUM.
YPABHEHHA U [IpumeHenne oOmMX METOJOB pELICHUA YypaBHEHWH (TpUBEAEHUE K
HepaBeHCTBA JUHENHOMY, KBaJpaTHOMY, METOJ Ppa3JIOKEHHsS Ha MHOXHUTEIU, 3aMEHbI
NEPEMEHHOI) IPU PELIEHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue orMedarh Ha Kpyre pelIeHMs] INPOCTEUIIUX TPUTOHOMETPHUUECKHX
HEPABCHCTB
Apkcunyc, O3HaKoMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.
aPKKOCHHYC, N3ydyenue omnpeneseHuil apKCHHyCa, apKKOCHMHYCa, AapKTaHICHC 4YHUCIa,

APKTAHI'€HC YH1CJa

dbopMynupoBaHHe WX, U300paKCHHE HA CIUHUYHONH  OKPYXKHOCTH,
MIPUMEHEHHUE IPU PEIICHUU YPaBHEHHI

®YHKIIUH, UX CBOMCTBA U TPA®UKH

DOyHKIUH.
ITousitue o

O3HaKoOMJIEHHE C TTIOHATHEM HepeMeHHOﬁ, IIpuMepamMun 3aBUCUMOCTEH MCKAY
NEPEMECHHBIMU.




HeNpPepbIBHOCTH
GyHkumMu

O3HakoMJIeHHE ¢ TTOHITHEM rpaduKa, onpeneIeHne MPUHAIIC)KHOCTH TOYKH
rpaduky pynkmuu. Onpenenenne mo (Gopmysie MPOCTEHIEeH 3aBUCUMOCTH,
Buga ee rpaduka. Beipakenue mo ¢opmyie OIHOW NEepeMEeHHOW uepes
IpyTHe.

O3HakoMJIeHHE C ompeieNieHneM (QYHKINH, (POPMYITHUPOBAHHE €TO.
Haxosxnienue o6yactu onpenenaeHus 1 00J1acT 3HaUYeHUH (PyHKITMH

CpoiicTBa QyHKIUH.
I'padpuueckasn
HHTepHpeTanus.
IIpumepni
(GYHKIIHOHAJBHBIX
3aBHCUMOCTEH B
peajbHbIX
npoueccax u
SIBJICHUSIX

O3nakomiieHHE ¢ IpuMepaMi (QYHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX
IpoLeccax U3 CMEXHBIX TUCIUILINH.

O3HaKOMJIEHHE C J0Ka3aTEIbHBIMU PACCyKICHUSIMH HEKOTOPBIX CBOICTB
JUHEHHONW W  KBaJpaTUYHOW (DYHKIMH, TNpOBEIECHUE HCCIICIOBAHMS
JUHEMHON, KYCOYHO-JIMHEHHOW, JApOOHO-TMHEMHON M KBaJpaTUYHOU
¢byHkmii, noctpoenue ux rpagukos. [loctpoenue u yrenue

rpadukoB Qpynkimii. MccnenoBanue QyHKIHH.

CocraBienue BUIOB (YHKIUI MO JaHHOMY YCIIOBHUIO, pEIlIEHUE 3a1ad Ha
JKCTPEMYM.

Brinonaenune npeobpa3opanuii rpaduika GyHKIHHA

Oo0paTHble pyHKIMHU

Wzydenune noHsTHS 00paTHON (hyHKIMHU, OTpEAeTICHNE BUIA M TOCTPOCHUE
rpadguka oOpaTHON (GYHKIIMM, HAXOXJEHHWE €€ OOJacTH ONpeneieHus M
obmactu 3HaueHuil. [lpuMeHeHHe CBOWCTB (YHKIMHA TpPU HCCICIOBAHUH
YPaBHEHUH U PEUICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TTOHITHEM CIIOKHOU (PYHKIUHU

CreneHnble,
noKa3areJibHbIe,
Jorapu(pmMuyeckue u
TPUTOHOMETPHYECKHe
pyHkuum.

Oo0paTtHbIe
TPUTOHOMETPHYECKHE
GyHkumnu

Brruncnenue 3HaueHnit GyHKIMN MO 3HAUEHUIO apTyMEHTa.

OmnpeneneHre TOJOXKEHUS TOYKM Ha rpaduke 1O €€ KOOpAUMHATAM H
HA000pOT.

Hcnonb3oBanne CBOWMCTB (DYHKIWH UIsl CpAaBHEHUS 3HAYCHUU CTENCHEH W
norapu@moB.

[ToctpoeHne rpadMKOB CTETIEHHBIX U JOTapUPMHUECKIX (QYHKINH.
Pemienue nokaszarenbHbIX U JTOrapu(pMUUYECKHX YPAaBHEHUN U HEPABEHCTB 110
W3BECTHBIM aJITOPUTMAM.

O3HakoMJIEeHHE C TIOHATHEM HENpPEepbIBHOW MEepHOANYecKOol (YyHKLUH,
(dbopMyIHpoBaHNE CBONCTB CHHYCA M KOCHHYCA, TOCTPOSHHE UX IPapUKOB.
O3HakoMJIEHHE C TOHATHEM TapMOHHUYECKMX Kole0aHMH M NpUMepamu
TapMOHUYECKUX KOJICOAHWH JUI OMHUCAHUS MPOLECCOB B (U3UKE U IPYTHX
00J1aCTSX 3HAHMSL.
O3HakoMieHHE C
(dbopMynaMpoBaHHE CBOMCTB TaHIMe€HCa W KOTaHIEHca,
rpaduKoB.

[Ipumenenue CBOWCTB
TPUTOHOMETPHUYECKUX
YpaBHEHUM.

[Toctpoenne rpadukoB OOpAaTHBIX TPUTOHOMETPUYECKUX (QYHKIUH U
oIpeJiesieHue 1o rpadukaM UX CBOUCTB.

Brimonaenue npeodpa3zoBaHus TpagKoB

MOHSATUEM Pa3pbIBHOM MEpUOAUYECKON  (YHKIHUH,
IIOCTPOEHUE HUX

CpaBHEHUSA 3HAYECHUU
TPUTOHOMETPUYECKUX

byHKIMI
byHKIMH,

TS
peuieHus

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTEILHOCTH

O3HakOMJIEHHE C MOHATUEM YHCIIOBOH MOCIEI0BATEIbHOCTH, CIIOCO0AMH €€
3aJlaHus, BBIYMCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C IOHITUEM NPEJIENa MOCIeI0BATEIbHOCTH.

O3HaKOMJICHHE C BBIYMCIEHHEM CYMMBI OECKOHEYHOTO YMCJIOBOTO psAja Ha
IpUMepe BBIUMCICHUS CyMMbl OECKOHEYHO YOBIBAIOLIEH reoMeTpruuecKoin
IIPOTPECCUMU.

Pemenue 3agau Ha npuMeHeHHE GOPMYJIIbI CYMMbI OECKOHEUHO yObIBaroIIEeH
re€OMETPUUYECKOHN MPOTrPECCUH

IIpousBoaHas u ee
NpUMeHeHHe

O3HaKOMJIEHHE C TTIOHATUEM TTPOU3BOIHOM.

N3ydyenne u QopMymupoBaHHE €€ MEXaHHMYECKOTO H T'€OMETPHUYECKOTO
CMBICIa, W3YYCHHE QITOPUTMa BBIYHCICHUS TPOM3BOJHON Ha TpHMEpe
BBIYMCJICHHSI MTHOBEHHOH CKOPOCTH M YIJIOBOTO KO3 dHIMEHTA




KacaTeJIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHON B 00IIIEM BHJIE.

YcBoenne  mpaBun  auddepeHIUpoBaHMS,  TAOMUIBI  MMPOM3BOIHBIX
aJeMeHTapHBIX (DYHKIMH, mpuMeHeHue s qudpepeHnnpoBanus HyHKIIHH,
COCTaBJICHMsI YpaBHEHMsI KacaTeIbHOM.

N3yuenne TeopeM O CBS3M CBOWCTB (YHKIIMM ¥  MPOU3BOTHOM,
(bopMyIHpOBKA HX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON HCCIeOBaHUS (DYHKIMH, 3aJaHHOM
bopmyoit.

YcraHOBJIEHUE CBSA3M CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO WX rpadukam.
IIpuMeHeHre IPOU3BOJHON IS PELLICHU 3a7a4 Ha HaXOKICHUE
HauOO0JIbIIEr0, HAMMEHBILETO 3HAYEHUS M Ha HAX0XKICHUE IKCTpEMyMa

IlepBooGpa3nasn
U MHTerpaJ

O3HakoMIICHHE C TIOHATUEM MHTETpalia U MepBOOOpPa3HOM.

N3yyenue mpaBuiia BBIYUCIIEHUS TepBOOOpa3HOW U TeopeMbl HproToHA—
Jleitbauna.

Pemenue 3amau Ha CcBsI3b NEepBOOOPa3HON U €€ MPOU3BOJHON, BHIYMCIICHUE
NepBOOOPA3HOM I JAHHOW (DYHKIIHH.

Pemenue 3amay Ha MpUMEHEHHWE MHTETpajia AJisl BBIUUCICHUS (DU3HMUECKUX
BEJIMYUH U IUIOMageu

YPABHEHUA U HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI

YpPaBHeHUil
HepaBencrBa u
CHCTEMBI HEPABEHCTB
¢ ABYMSI
nepeMeHHbIMU

O3HakOMJIEHHE C MPOCTEUIIMMH CBEACHUSIMHM O KOPHSIX anreOpanyecKux
YPaBHEHUH, OHATUSAMU UCCIIEJOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUH.
N3yueHne TeopuM paBHOCHIBHOCTH YPAaBHEHMM M €€ IPHUMEHEHHS.
[loBTOpEHHE 3amuCH pEIIEHUs CTaHAAPTHBIX YpPAaBHEHUH, NPHUEMOB
peoOpa3oBaHus ypaBHEHUH AJIs CBEACHUS K CTaHJAPTHOMY YpPaBHEHHUIO.
Pemenne  panuoOHanbpHBIX,  UPPALMOHAIBHBIX,  IOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.

Hcnonb3oBanue cBOWCTB U TpaduKoB (YHKIUI A7 pelieHus ypaBHEHUU.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemienne ypaBHeHMH C NpPUMEHEHHEM BCEX INPUEMOB (PA3OKEHHs Ha
MHOYXHUTEJIH, BBEJCHHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH, IrpaduIecKoro
METO/Q).

Pemenue cuctemM ypaBHEHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakomjeHHEe C OOIIMMH  BONPOCAaMHU  pEIIEHHs HEpaBEeHCTB U
WCTIOJIb30BaHUE CBOMCTB U TpaduKoB (YyHKIMN NPU pEHICHUN HEPABEHCTB.
Pemenne HEpaBEeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHHEM pa3IMYHBIX
CII0CO00B.

IIpuMeHeHne MaTEeMaTHYECKUX METONOB JI PELICHMs] COAEpKATEIbHBIX
3aJa4 M3 pa3iMuyHbBIX oOjacTell HayKHM W NpakTUKU. VHTepnpeTupoBaHuE
PE3YJIBTATOB C YYETOM peaJIbHbIX OTPaHUYECHUN

3JEMEHTHI KOMBMHATOPUKHA, TEOPUU BEPOSITHOCTEMN MU CTATUCTHUKH

OcHOBHBIC TOHATHSA
KOMOMHATOPUKH

N3ydyenne mpaBmwia KOMOMHATOPUKH W TPHUMEHEHHWE TIPU PEIICHUU
KOMOWHATOPHBIX 3a71a4.

Pemennie KOMOWMHATOPHBIX 3aJady METOJOM Iepebopa W TIO TMPaBUILY
YMHOKEHUS.

O3HakoMJIeHME C  TIOHATUAMH  KOMOWHATOPWUKH:  Pa3MEIICHUSIMHU,
COUYCTAHMSIMH, ITEPECTAHOBKAMHU U (POPMYJIAMH JJIST UX BBIYHCIICHUS.
OObsicHeHne W mnpuMeHeHue GOpMyN Ui BBIYHCICHUS pPa3MEIleHUH,
MIEPECTAHOBOK M COYCTAHUH TPU PEIICHUH 3a/1a4.

Oznakomienue ¢ 6mHoMoM HproToHa U TpeyronsHuKoM [lackans.

Pemenne npakTHUeCKHWX 3ajlad C HCIIOJIE30BAHWEM TIOHATHH W TIPaBHI
KOMOMHATOPHUKHU

JJIeMeHTbI TEOPUHU
BEPOATHOCTEM

N3ydyeHne  KJIACCMYECKOTO  OMNPENENICHHS  BEPOSATHOCTH,  CBOWCTB
BEpPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.

PaccMoTpenne mpuMepoB BBIYMCIIEHHUS BEPOSTHOCTEH. Pemenue 3amad Ha
BBIYHCIICHHE BEPOSITHOCTEH COOBITHI




HpeJICTaBJ'[eHI/Ie O3HakoMJIEHHE C MMpeaACTaBJICHUEM YUCIIOBBIX JAaHHBIX )41 ux
JAAHHBIX XapaKTepUCTUKAMH.
(TabauibI, Pemenne npakTudeckux 3agaq Ha 00pabOTKYy YUCIOBBIX JaHHBIX,
AUATPAMMBI, BBIYHCIICHHE UX XapaKTEePUCTUK
rpapuku)

I'EOMETPUSA
IIpsimbie u @opMynMpoOBKa ¥ TMPUBEICHHUE JIOKA3aTEIIbCTB TMPU3HAKOB B3aWMHOIO
IUIOCKOCTH pacmojyioKeHus] MPSMBIX W TUIOCKOCTeW. Pacmo3HaBaHWe Ha depTekax H

B IPOCTPAaHCTBE

MOJEIISIX Pa3iIU4HbIX CIIy4acB B3aUMHOIO pACIOJIOXKEHHUS MPAMBIX U
IUIOCKOCTEM, apTyMEHTUPOBAHUE CBOUX CYKJICHUM.

@OopMyIMpPOBaHHUE ONPENEICHUN, IPU3HAKOB M CBOWCTB IApaJUICIbHBIX U
MEPIEHIUKYIJIAPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YTJIOB.
BrInonHeHne nocTpoeHus YIIoB MEXy HPSIMBIMH, IIPSMON U INIOCKOCTBIO,
MEXJy TUIOCKOCTSIMHM I10 OITMCAHUIO ¥ PACIIO3HABAaHUE UX HA MOJCIISX.
IIpuMeHeHrne TIPU3HAKOB U CBOWCTB PACIOJIOKEHHS MPSAMBIX U IIOCKOCTEH
IIPY PELICHUN 3a7ad.

N300paxkeHre Ha  pUCYHKax W  KOHCTPYHPOBAaHHE HA  MOJEINSAX
NEPIECHIUKYJIAPOB M HAKJIOHHBIX K IUIOCKOCTH, NPSMBIX, NapauIeIbHBIX
IUIOCKOCTEH, YIJIOB MEXAy TMpsAMOM U IUIOCKOCTBIO U OOOCHOBaHUE
IIOCTPOCHUS.

Pemenue 3amady Ha BBIYMCICHHE T'€OMETPUUYECKUX BEIUYMH. ONMChIBaHUE
paccTosHUSA OT TOYKH JO IUIOCKOCTH, OT NPSIMOM 1O IJIOCKOCTH, MEXKIY
IIJIOCKOCTSIMH, MEXIY CKpELIUBAIOIIUMUCS MIPSIMBIMU, MEXIY
IIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

@OopMyIMpOBaHHE M JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHMIX
(TeopeM cylecTBOBaHUs, CBOICTBA).

N300pakeHre Ha yepTekax M MOJENAX PACCTOSHHUS M 00OOCHOBAHUE CBOMX
cyxxaeHuid. OmnpenesieHne W BBIUHCICHHE PACCTOSIHMM B IPOCTPAHCTBE.
[Tpumenenue Gpopmys U TEOpPEM TUNIAHUMETPHUHU JJISl pEIICHUs 3a/1a4.
O3HakOMJIEHME C TIOHATHEM NApauUIEIbHOTO IPOEKTUPOBAHHUA M €r0
corictBaMHu. DOpPMyJIHpPOBAaHUE TEOPEMBI O IUIOMAAM OPTOrOHAIBHOMN
IIPOEKIIMA MHOTOYT'OJIbHUKA.

[Ipumenenue Teopuu 11 000CHOBAaHUS IOCTPOEHUM U BBIYUCIICHUH.
ApryMEHTHpOBaHME CBOHUX CYXACHHH O B3aUMHOM pacCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (pUTyp

MHOrorpaHHuKH

Onucanne © XapakTEpUCTHKA pa3iIMYHBIX BHJOB MHOTIOI'DAaHHHUKOB,
[IEPEYHCICHAE UX JJIEMEHTOB U CBOWCTB.

N300pakeHe  MHOTOIpDAaHHMKOB ¥ BBIIOJHEHHE  IOCTPOEHHsS  Ha
N300paX]EeHUSIX U MOJIENISIX MHOTOTPAHHUKOB.

BbluncneHne JMHEMHBIX JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypaIusx, apryMeHTUPOBAHUE CBOUX CYKICHUH.

XapakTepucTUKa U HM300pa)KeHHE CEYEHHUs, pa3BEPTKU MHOTIOI'PaHHUKOB,
BBIYMCIICHHUE TUIOIIAICH TOBEPXHOCTEM.

ITocTpoeHue mpocTedmnx ceueHuit Kyoa, mpu3mbl, nupamMusl. Ilpumenenne
(aKTOB M CBEIEHHI U3 TUTAHUMETPHH.

O3HakoMJIeHHE ¢ BHJAMH CHUMMETPUH B NPOCTPAHCTBE, (POPMYJIHPOBAHUE
ONpENEICHUN U CBOMCTB. XapaKTEpUCTHKAa CUMMETPUM Te€J BpAlICHUS U
MHOT'OTPaHHHKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH NPU PEIICHUH 3aad.

Hcnonb3oBaHue  NpUOOpPETEHHBIX  3HAHMM  JAJS  UCCIEAOBaHHUS U
MOJICJIIMPOBAHNUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOI'DAaHHMKOB M BBIIOJHEHHE PHUCYHKOB 10
YCJIOBMSIM 3334

Tes1a 1 moBepXHOCTH
BpallleHUA

O3HakoMJIeHME C BUJAMH Tell BpalleHus, (QOpPMYITUPOBAHUE UX
ONPEICIICHUN U CBOWCTB.
Q@opMyIMpPOBAHHE TEOPEM O CEUECHHMH Ilapa IUIOCKOCThIO M IIJIOCKOCTH,




KacaTenpbHOH K cdepe.

XapakTepucTuKka u n300pakeHue Tell BpallleHus1, UX Pa3BEPTKH, CEUCHHUS.
Pemenue 3amau Ha MOCTPOEHUE CEUYEHMM, BBIYMCIEHUE UIMH, PACCTOSIHUM,
yIJ0B, Tuiomaaen. [IpoBeaenue noka3aTenbHbIX PACCyKACHUN MPU PEIICHUN
3a/1ay.

[IpuMeHeHne CBOMCTB CUMMETPHUM IIPHU PELICHUU 3a/1ad Ha Teja BpallleHHUs,
KOMOMHAIIHIO TEll.

N300paxeHre OCHOBHBIX KPYTJIBIX TeJl U BBIIIOJHEHHE PUCYHKA [0 yCIOBHUIO

3aJa4u
H3Mepennﬂ B O3HakOMJIEHHE C IIOHATHAMU miomaan M O6’beMa, aKCMoMaMu H
reoMeTpuun CBOICTBaMH.

Pemenve 3ama4 Ha BRIYUCIICHHUE TIOMIAEH IIOCKUX (PUTYp C MPUMEHEHHUEM
COOTBETCTBYIOIIUX (POPMYJT U (PAKTOB U3 TNIAHUMETPHUH.

N3yuenne TeopeM O BBIYMCICHUHM OOBEMOB TIPOCTPAHCTBEHHBIX TE,
pelIeHre 3a1a9 Ha IpUMeHeHUe GOpMYJT BEIYUCICHHUS 00HEMOB.

N3yuenne  dopmynm Uit BBIYMCICHHS — IUIOMIAACH  TOBEPXHOCTEH
MHOT'OIPAHHUKOB U TEJ BPAILICHUS.

O3HaKOMJICHHE C METOJIOM BBIUHCIICHUS TIIOMIAIN TTOBEPXHOCTH CHEPHI.
Pemenue 3aja4 Ha BBIYHCJICHHUE ILTOIIA e IIOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TEJl

Koopaunartsl u
BEKTOPBI

O3HakOMJIEHME C TOHATHEM BeKTOpa. M3yueHue [eKapTOBOM CHCTEMBI
KOOpJMHAT B MPOCTPAHCTBE, IOCTPOCHUE 10 3aJaHHBIM KOOPJAWHATAM TOYEK
U IJIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHHH OKpYKHOCTH, cdepbl, IIIOCKOCTH. Bbrumcienue
PacCTOSTHUN MEXAY TOYKaMU.

N3y4yeHne CBOMCTB BEKTOPHBIX BEIMYMH, NPABUJ Pa3IOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUJ HAXOXKACHHMS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUJI ACUCTBUN C BEKTOPAaMH, 3aJaHHBIMU KOOPJAMHATAMHU.
[IpuMeHeHne Teopuy NpHU PEIICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
N3ydyeHne CKaaspHOTO NPOMU3BEICHMS BEKTOPOB, BEKTOPHOIO YpPaBHEHUS
NpsAMOM M IIOCKOCTH. lIpumeHeHue TeopuM npH pelIeHWH 3ahad Ha
JEUCTBUS C BEKTOPAMH, KOOPIMHATHBIA METOJ, IPUMEHEHNUE BEKTOPOB JIS
BBIYHMCIICHNSI BEJIMYHH YIJIOB U PACCTOSHUM.

O3HakOMJIEHHE C J10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUU O B3aHUMHOM
PACIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB

B pe3ynbraTe 0CBOEHMS IUCHUIUIMHBI Y 00y4daromuxcsi GOpMHPYIOTCH KOMIIETEHIMH:

Kox | Acmekr HaunMeHoBaHue pe3y/ibTaTa 00y4eHHs
OK 1 [ToHrMaTh CYIIHOCTh M COLMAIBHYIO 3HAYUMOCTh CBOeW Oyayied mpodeccun,
IIPOSIBJISITh K HEM YCTOWYMBBINA MHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JIEATENBHOCTh, MCXOJS M3 LIEJIH U CIIOCOOOB ee
JOCTHKEHMSI, OTIPE/IETIEHHBIX PYKOBOAUTEIIEM.
OK 2.1 | IlnanupoBaHuE AESATEIBHOCTH
OK 2.2 | Onpenenenre METOA0B pelieHUs! MTPOoPECCHOHATBHBIX 3a1a4
OK 3 AHanu3upoBaTh paboOYyl0 CHUTYalMI0, OCYHIECTBIATH TEKYIIUH M HTOTOBBIN
KOHTPOJb, OLIEHKY M KOPPEKIHIO0 COOCTBEHHOM JEATEIbHOCTH, HECTH
OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEH paboTHI.
OK 3.1 | Ananu3 paboueit cuTyanuu
OK 3.2 | Texyuuii KOHTPOJIb U KOPPEKLUS AESITEIbHOCTU
OK 3.3 | OueHka pe3yabTaToB A€SITEIbHOCTH
OK 4 OcymiecTBisaTh TOUCK HH(poOpMaruu, HeoOXomumMon it 3PHEKTHBHOTO
BBINOJIHEHUSI TPO(ECCHOHANIBHBIX 3a/1a4.
OK 4.1 | ITouck undpopmanuu
OK 4.2 | U3Bneuenue u nepBuyHas o0padoTka nHMOpMAIIH




OK 5 Hcnonp3oBate MHPOPMATMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH
JUISL COBEPIICHCTBOBAHUSI PO ECCHOHATIBHOM eI TEILHOCTH.

OK 6 PaGorare B komanze, 3(pQekTuBHO 00mATHCA C KOJJIETaMH, PYKOBOJICTBOM H
KJIMEHTaMHU.

OK 6.1 | Pabota B komanze (rpymnrie)

OK 6.2 | DddexTuBHOE 00IICHHE: MOHOJIOT

OK 6.3 | DddexTuBHOE O0IIICHHE: TUATIOT

1.4. PexomenayemMoe KOJIUY€CTBO YACOB HA OCBOEHHE MPOrPaMMbI M CUMILIUHBI:
MaKCcHUMaJbHOU yueOHON Harpy3Kku oOydaromerocs - 429 yacoB, B TOM 4HCIIE:
00s13aTeIbHON ayIUTOPHOU yUeOHOM HAarpy3Ku oOydJaromierocs - 286 4acos;
CaMOCTOATENLHOMN paboThl oOyuatomerocs - 143 gaca.




2. CTPYKTYPA U COAEP KAHUE YYEFHOM JUCIATIIAHBI

2.1. O0beM y4eOHOI JMCHUIIIMHBI M BBl Y4e0HOH padoThI

Bun yueOHoii padoThl

Oobvem uacos

Pemenne npukinagHeIx 3a1ay. ..

MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 429
Oobs3aTesbHAs AyIUTOPHAA yyeOHasi HArpy3Ka (Bcero) 286
B TOM UYHCIJIE:
MIPaKTUYECKHUE 3aHATHUS 172
KOHTPOJIbHBIE paOOThI 14
CamocrosiTesibHas pabora o0yuyaronierocsi (Bcero) 143
B TOM YHCJIE:
CucremaTtnueckas npopaboTka KOHCIIEKTOB 3aHATHUH, 27
JUTEPATypHL.........
[ToaroToBka K MPaKTUYECKUM 3AHATHUSAM. . ..... 55
IToaroroBka COOOIIEHNH, JOKIAMOB. .....oovunnnnn... 24
N3roroBneHune yueOHbIX Ipe3eHTALUN IO TEMAM. ... 4
Perienue nomManHuxX NpakTHYECKUX padoT 12

11

HroroBas arrecraunus B (popMe IK3aMeHa




2.2 TemaTnueckuii miian u copep:xkanue yueonou gucuumimasl «MATEMATUKA: AJITEBPA U HAYAJIA AHAJIN3A, TEOMETPUS»

HaumenoBanmue Conep:kanue y4e0HOIro MaTepuaJia, NpakTuieckue padorbl, CaMOCTONATEIbHAsA padoTa O0bem yacon YpoBenb
pa3aesioB H TeM o0yyammxcs OCBOEHUS
1 2 3 4
BBenenne 6
BBenenne Copep:xanue y4e0HOIr0 MaTepuaJa 1
1 | Maremartuka B HayKke, B TEXHUKE, THPOPMAIIMOHHBIX TEXHOIOTHSIX U MPAKTUIECKOM 1
nesitenbHOCTH. ey u 3agaun u3ydeHus MaTeMaTHKH B CpeHEM NMPodecCHOHATEHOM
00pa3oBaHMH.
IIpakTH4yeckue 3aHATHSA 2
1 | Pemenue anredpandeckux 3aad.
BxoaHasi KOHTpoOJIbHasA padoTa 1
CamocrosiTesqibHasi padora o0yyawmmxcesi: Munu - counnenue «lIpuMeHeHne MaTreMaTuKu B 2
JPYTUX JTACHUTLTHHAXY
Pa3pea 1. 18
Pa3BuTHe NOHATHA O
yucie
Tewma 1.1. Conep:xxanue y4eOHOro MaTepuasa 5
PazButue nounsitus o 1 | Lensie u panmonanbHbie yncia. [lonsTue yncioBoro MHoxecTBa. MHOXeECTBa |
quclie HaTypaJbHBIX, IEJIBIX, PAIIMOHATBLHBIX YHCEN. ApU(PMETHIESCKUE ONepaIlui HaJl YUCIaMHU.
OcHoBHbIe cBoIicTBa onepaiuii. ParmonanbHas 1po6s. OOBIKHOBEHHAS JPOOb.
2 | leiicTBuTenbHbIe yncia. [ToHsATHE crCTeMBbl TEHCTBUTENBHBIX YnCced. beCKOHeUHbIe 1
nepuoandecKre U Henepuoaudeckue apoou. [lonarue uppanuonaipHOro yncia. Moayinb
YHUCla U €ro CBOMCTBA.
3 | lIpubmmxkennsie Berancienus. [lorpemrHocty npuOIMKeHHbIX 3HaueHui yucen. [lonstue 1
BEpHOW M 3Havarnie nudpsl uncia. [lonsTre abCoMOTHON M OTHOCUTEITLHOM
norpemHocTu. OKpyrieHue ¥ NOrpelHOCTh OKpyriaeHus. [lorpenHocTy BoIYUCICHHI.
4 | KomrmuiekcHbie uncia. [loHsTHE MHOYKECTBAa KOMIUICKCHBIX 4Kcell. AnreOpandeckas gopma 1
KOMILJIEKCHBIX uncell. ['eoMeTprueckas MHTEPIpETaLHsi KOMIUICKCHBIX YUCE.
6

IlpakTHUYecKue 3aHATHS

2 | Bemonnenne apuMeTHIECKUX ASUCTBUI Haf yncnamu. CpaBHEHHE YHCIIOBBIX
BBIPAXKEHHUI.

3 Haxosxnenve nmpuOIMmKeHHbIX 3HAYCHU I BEJTMYHMH IMOTPEITHOCTEH BEIYUCICHUN
(a0COIOTHOM M OTHOCUTEIBHOM).




4 | BrimostHeHME neiicTBUN HaJ KOMIUIEKCHBEIMHU YHCIIaMHU.

Kontpoasnas padora Nel no treme: «Pa3BuTHe NOHATHSA 0 YNCJIE) 1
CamocrosiTesqibHasi padoTa o0yvyawmmxcsi: BoImoaHuTh 3a1a4u 1 ynpaxHeHus o teme 1.1. 6
[ToaroroBuTh JOKIaa HA Temy: «lIpuOmmKeHHbIC BEIUMCICHHS B Tpodeccum»
Pazpea 2. 45
KopHu, crenenu,
Jorapu¢mbl
Tewma 2.1 Kopny, Conep:xxaHue y4eOHOr0 MaTepuasa 9
CTETeHH, JoraprudMbl 1 | KopHu HaTypasibHO# cTenenu u3 uncna. [lonsatue apudMeTnaeckoro KOpHs N-HOM CTEHEHH.
N3Bnedenne kopHs n-oii crenenn. CBoiicTBa apudmMerndeckoro kopus. [IpeobpazoBanue
MPPALMOHATIBHBIX BbIPAKEHUH.
2 CreneHu ¢ pallMOHAJIBHBIMU TTOKa3aTeasiMu. Bo3BelleHre 4mnciia B CTENEHb C
panMoHalIbHBIM MOoKa3aTesneM. CBONCTBA CTENEHEN ¢ pallMOHAIbHBIM MTOKA3aTeJIeM.
[IpeoOpa3zoBaHNe CTETICHHBIX BBIPAKEHUN C PAITMOHAILHBIM MTOKa3aTelIeM
3 | Crenenu c AeMCTBUTENBHBIMU MOKa3aTeNsIMU. Bo3BeeHre unciia B CTENEHb ¢
HppalMOHANIbHBIM MoKa3zaTeneM. CBONCTBA CTENEHEW C IEMCTBUTEIILHBIM MTOKA3aTEIEM.
[TpeoOpa3oBaHKe CTENCHHBIX BHIPAKEHUHN C IEHCTBUTEILHBIM ITOKa3aTeleM.
4 | Jlorapudwmsl u ux croiicta. [Tonstue norapudma. OcHOBHOE JTOTapru(MHIECKOE
ToxkaecTBo. CBoticTBa iorapudmoB. [lepexom ot gorapudma mo 0JHOMY OCHOBAHUIO K
jorapuMy 1o IpyroMy ocHoBaHuto. Jlecatuunblii torapucm gucna. Yuco e.
Harypanbablii torapudm uncina. [IpeodpasoBanue JorapuMUIECKUX BBIPAKECHUH.
IIpakTHyeckune 3aHATHS 20
5 | Beluucnenue u cpaBHEHUE KOpPHEW. BhIOIHEHNE pacyeToB ¢ paiuKaIAMH.
6 | Pemenue uppalioOHaJIbHbIX YPaBHEHHUH.
7 | HaxoxaeHue 3HaYCHHS CTETICHU C PAIIMOHATIBLHBIM U C ICHCTBUTEIIBHBIM MTOKa3aTeIIeM.
CpaBHeHHE CTEIeHEH.
8 | [IpeobpazoBanHme BRIpAXKEHUH, CONEPKAIINX CTEIEHH.
9 | Pemenue noka3aTeiabHbIX YpaBHEHUH.
10 | Haxoxaenue 3HaueHus Jorapudma mno nmpou3BoIbHOMY OCHOBaHHUI0. [lepexon oT ogHOTO
OCHOBaHHS K JPYTOMY.
11 | BeluncieHue U cpaBHEHHE JorapudMoB.
12 | JlorapudmMupoBaHue U NOTEHIUPOBAHUE BbIPAKEHUH.
13 | Pemenne norapudMuuecKux ypaBHEHHH.
14 | Pemienne npukIagHbIX 3a1a4.
KonTtposbHas padora Ne2 no teme: «KopHu, crenenu, jJorapupmbi» 1




CamocrosiTesibHasi padoTa o0yuawmuxcsi: Cucrematiudeckas pabota ¢ KOHCIIEKTOM JIEKIIUH, C 15
yueOHOI nuTepaTypoil. BhIMOMHUTE 3a7auun U ynpaxkHeHus 1o teme 1.2. [loAroToBUTh 10K
Ha TeMy: «Hucno e». [loaroToBUThCS K KOHTPOJIBHOM paboTe.
Pa3nea 3. 36
IIpsimble 1 MJIOCKOCTH
B IIPOCTPAHCTBE
Tema 3.1. Copep:xaHue y4e0HOIr0 MaTepuaJia 1
AKcHOMBI 1 | AKCHOMBI CTEPEOMETPUN U TIpOCTeHine ciecTBUs U3 HUX. [loHATHE cCTEepeomeTpun.
CTEPEOMETPHUHU [Inockoctb. Akcnomsel crepeomeTpur. CyliecTBOBaHUE MIIOCKOCTH, IPOXOAAIIEH Yepes
JAHHYO MPSAMYIO U JaHHYIO TOUKY, IIEpecedeHHE MPSIMON IIIOCKOCThIO, CYIIIECTBOBAHUE
IJIOCKOCTH, MMPOXOSIIEH Yepe3 TPU TOUKH.
IIpakTHyeckue 3aHATHSA: 3
15 | PemeHue 3a1a4 ¢ UCNOJIBb30BAaHUEM aKCHOM CTEPEOMETPUM.
16 | Pemenue 3a/1a4 Ha MPUMEHEHUE CIIEICTBUN U3 aKCHOM CTEPEOMETPHUHU
KonTposbHas padora 0
CamocrosiTesibHasi pa6oTa o0yuarwmuxcsi: CucremaTiudeckas pabora ¢ KOHCIIEKTOM JICKIIUH, C 2
yaeOHOU auTepaTypoii. BEINOTHUTH 33124 M yIpaKHEHUS 10 Teme 2.1.
Tema 3.2. Copep:xxanue y4e0HOIr0 MaTepuaJa 4
[TapamiensHOCTD 1 | ITapamiensHOCTh JBYX NMPSIMBIX B IpocTpaHcTBe. [lapasuienbHblie IpsiMble B IPOCTPAHCTBE.
HPSIMBIX U TUIOCKOCTEHN [Ipu3Hak napayieIbHOCTH MPSMBIX.
2 | IloHATre napajuieaIbHOCTH NPSAMOU U ITIOCKOCTH. [Ipru3HaK nmapajuieabHOCTH NPSAMOU 1
IUIOCKOCTH.
3 | IlonsTue napamienbHOCTH IIIOCKOCTE!. [Ipu3HaKk mapanienbHOCTH TIIIOCKOCTEM.
CymecTBoBaHuE TIOCKOCTH, TAPaUIEIbHON JaHHOM TNIOCKOCTH. CBOMCTBA NapaslIeIbHbIX
IIJIOCKOCTEM.
ITpakTHYecKue 3aHATHS: 5
17 | PemieHue 3a1a4 Ha NapaJuIeIbHOCTh MPSAMBIX B IPOCTPAHCTBE
18 | Pemenue 3a/1a4 Ha MapajuIeIbHOCTD MPSIMON U INIOCKOCTH B IPOCTPAHCTBE
19 | Pemienue 3a1a4 Ha napajiedIbHOCTh MJIOCKOCTEN B MPOCTPAHCTBE
KonTpoasHas padora Ne3 no teme: «IlapaieibHOCTh NPAMBIX H IIOCKOCTE» |
CamocTosiTe1bHasi padoTa o0yuarommxesi: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKIIUH, C 5
y4ueOHOU JauTepaTypoid. BBINOIHUTH 3a/1a4u U yOpaXXHEHHs 10 Teme 2.2.
Tewma 3.3. Conep:xanue y4eOHOr0 MaTepuaJia 4
Iepnennukynsaprocts | 1 | [loHATHE TEPIIEHAWKYJISIPHOCTH NPSMBIX B IIPOCTPAHCTBE.

IPSIMBIX U TUIOCKOCTEN

2 | [loHsTe nepneHIMKYISIPHOCTH NPSIMOM U TNIOCKOCTH. [IpH3HaK nepneHuKyJISspHOCTH




npsiMoi M miiockocTd. CBOMCTBA MEpIEHAUKYJIISIPHBIX MPSIMOM U TJIIOCKOCTH.

3 | B3aumHoe pacrosiokeHne npsiMbIX B IpocTpaHcTBe. CKPEIMBAOLIUECS U MIEPECEKAIOLINECS
npsiMble. YT0JI MEXKAY NPSMBIMHU.

4 | llepnenaukyJsisip U HaKJIOHHAs. PaccTostHue OT TOUKH A0 MI0cKOCTH. [loHATHS
NEPHEHANKYJIIPa, HAKIIOHHOM U MPOEKIHUH HAaKJIOHHOHN. Teopema o Tpex neprneHIuKyiaspax.
CBoiicTBa NEPIECHIUKYJISIPOB U HAKJIOHHBIX.

5 | Yron Mexay npsiMo# U IIOCKOCThIO. [IoHATHE yria Mexay npsIMO U TUIOCKOCTBIO, yTiia
MEX1y HAKJIOHHOW U INIOCKOCTBIO.

6 | IloHATue yriia Mexay NepeceKaroMMUCs III0CKOCTSIMU. J[ByrpaHHbI€ YIJIbL.

7 | [lepnenaukynsgpHOCTh IiockocTel. [Ipu3Hak nepneHauKkyasspHOCTH IiockocTeil. CBoiicTBa
NIEPIICHIUKYJSIPHBIX IUIOCKOCTEM.

8 | CummeTpus OTHOCUTENBHO TOYKH. CUMMETPHUS OTHOCUTENBHO IUIOCKOCTH. [loHsTHE

napasuieIbHOTO MpoeKTHupoBaHus. CBOMCTBA MapaIebHOTO MPOSKTHPOBAHUSI.
N3o00pakerne Guryp Ha TIIOCKOCTH.

IIpakTHyecKue 3aHATHS: 5
20 | PemeHune 3a/1a4 Ha B3aUMHOE PACIIOJIOKEHHE MPSMBIX U IUIOCKOCTEN B TPOCTPAHCTBE.
21 | Pemenue 3aa4 Ha HAXOXKJICHUE JIBYTPAHHBIX YTJIOB
22 | Pemienue 3a7a4 Ha HAX0XK/ICHHUE YIJIOB U PACCTOSIHUI B IPOCTPAHCTBE
KonTpoJsbHas padora Ned no teme: «IlepneHIuKyJIsIpHOCTD NPSIMBIX U IUIOCKOCTEID) 1
CamocTosiTe1bHasi padoTa odyuarommxesi: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKIIUH, € 5
y4eOHOM uTepaTypoid. BeImoHUT 3a1aum 1 yrpakHaeHus 1o teme 2.3. [loaroToBuTh
cooOIIeHue ¢ ucnosabp3oBanueM MHTepHeT-pecypcoB Ha TeMy: «IlapannenbHoe IpoeKTUPOBAHUE
Pa3nean 4. 24
KomOunnatopuka
Tema 4.1. Copep:xxaHue y4e0HOIr0 MaTepHuaJia 6
OnEeMEHTHI 1 | Hayka xomOunaropuka. 3agaun komOunatopuku. [lonstue coenunenus. [lonstue
KOMOMHATOPUKH MHOKECTBA U ONEpalliy HaJl HUMHU.
2 | IepecranoBku. Coueranus. Pasmemnienus. [Tonstue gpakropuana uyucia. Ero cBoiicTsa.
Pa3menienusi, nepectanoBku, coueranus. Dopmyna yucia nepectaHoBok. @opMyia uucia
NEPECTAaHOBOK C MOBTOpeHUsIMHU. DopMyia JJi HaX0XKIECHUS YKCla COYETAHUN U
pa3MerieHuid. opMyJbl sl HAXOXKACHHUS YMCia COUETaHUM U pPa3MEILeHUN C
OBTOPEHUSIMH.
3 | bunom Hetotona. CBoiicTBa GMHOMMHANBHBIX K03 dunmenton. Tpeyronsuuk [ackans.
HaxoxaeHue yucia pa3inyHbIX BApUAHTOB.
IIpakTHYecKHe 3aHATHS: 9




23 | [IpaBuia KOMOMHATOPHKH.

24 | Pemienre KOMOMHATOPHBIX 331a4. Pa3Merienus, coueTaHus U epecTaHOBKH.
25 | bunom HeroToHa u TpeyronbHuk [lackas.

26 | Pemenne npukiaaHbIX 337124

KouTpoJabHas padora NeS mo Teme: «jieMeHTbl KOMOMHATOPUKH» |
CamocrosiTesibHas padora odyuarmuxcsa: CucreMatnieckas paboTa ¢ KOHCIIEKTOM JIEKIUH, C 8
yueOHOIl muTeparypoil. BeimonHuTs 3anaun u ynpaxsenus no teme 3.1. [TonrotoButh
coo01eHue ¢ ucrosib3oBanueM MHTepHeT-pecypcoB Ha TeMy: «cropust pa3BUTHsS
KOMOHMHATOPUKID)
Pa3zpnen 5 33
Koopaunatel n
BEKTOPbI
Tema 5.1. Conepxanue y4eOHOr0 MaTepuaJia 6
Koopaunats! u 1 | Bekrop B mpoctpanctBe. Koopaunarsl Bekropa. JyinHa BekTopa. KomnHeapHsie 1
BEKTOPHI B KOMIUIAHAPHBIE BEKTOPHI. JICHCTBUS HAJl BEKTOPAMU U UX CBOMCTBA.
MPOCTPAHCTBE 2 | Kommnanapuele Bektopa. [IpaBuino napannenenunena. PaznoxxeHue BeKTopa 1o TpéM
HEKOMILIAHAPHBIM BEKTOpPaM.
3 | lIpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. OCH KOOPIUHAT, HAYAI0
KOOPJIMHAT, KOOPAWHATHBIE TUIOCKOCTH. M300pakeHne Touek B mpoctpanctse. [loHsTHE OPT-
BeKTOpa. PasznoxeHne BeKTopa no opTam.
4 | IIpocreiimue 3agaun B koopauHaTax. @opMyiia pacCTOSHUS MEXTY IBYMsI TOUKAMHU.
Popmysa HaX0XKIEHUS KOOPAUHAT CEPENUHBI OTpE3Ka.
5 | YpaBHeHus cepsl, INIOCKOCTH, IPSIMON B IPOCTPAHCTBE B KOOPAMHATHOM QopMme.
6 | Yron mexnay Bekropamu. CKansipHOE IPOM3BEIEHUE BEKTOPOB. Briunciienue yria Mexny
BeKTOpaMu. POpMyJIbl HAXOXKIEHUS CKAISIPHOTO Mpou3BeieHus. [I[puMeHeHre BEKTOpOB U
KOOpAMHAT IIPU PEIICHUU TEXHUYECKUX 3a/1a4.
7 | BeiuuciaeHue yrioB MeXay IpsIMbIMH U INIOCKOCTAMU. [IoHSATHE HAITpaBIsAIOLIEro BEKTOPA.
PopMyJIbl HAXOXACHUS YIIIOB MEXKIY IPSIMBIMU U INIOCKOCTSMH.
8 | OcHOBHBIE BU/IbI IBMXKEHUS B IPOCTPAHCTBE: LIEHTPAIbHAs CUMMETPUSI, OCEBasi CHMMETPUS,
3epKajbHasi CUMMETPHS, TApaJJIEIIbHbIN IEPEHOC
IIpakTyeckue 3aHATHS: 15

27 | BpinosHeHUE onepanyii Hal BEKTOPAMH.

28 | Pemenue npocreidmux 3a1a4 B KOOpAMHATaX

29 | CocraBnenne ypaBHeHUN cepbl, IIIOCKOCTH U MPSIMOM MPOCTPAHCTBE.
30 | BpruncaeHue yrioB MEKIY NPSIMBIMU U INIOCKOCTSIMU




KonTpoasHas padora Ne 6 no reme: «KoopanHaTbl 1 BeKTOPbI B IPOCTPAHCTBE)»

CamocTosiTe1bHasi padoTa o0yuarommxes: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKLIUH, C
y4ueOHOM uTepaTypoid. BeimomHuTh 3a1aun 1 ynpakaeHus o teme 4.1. [ToaroToBuThes K
KOHTPOJIbHOH padoTe.

11

Pa3pgea 6.
Tpuronomerpus

54

Tema 6.1.
OCHOBBI
TPUTOHOMETPHUH

Copep:xanue y4e0HOIr0 MaTepuaJa

1

Pannannas mepa yria. BpamarensHoe nukenus. [IoHaTre paguaHHONM MepEI yria.
[lepexon n3 rpaxycHO MephI yria B paguaHHyro. Equanunas okpyxHoCTh. [IoBOpOT TOUKH
€AMHUYHON OKPYKHOCTU BOKPYT Hayana koopauHaT. COOTBETCTBHUE JEHCTBUTEIBHOTO
YHCJIA ¥ TOYKH €IMHUYHON OKPY>KHOCTH.

[lonsiTue cunyca, KOCUHyca, TaHI€HCa U KOTaHT'€Hca MPOU3BOJIbHOrO yria. Mx rpapuueckoe
n300pakeHNe Ha €IMHUYHON OKPYKHOCTHU. 3HAKU CHHYCa, KOCHHYCa U TaHTE€HCa.
OrnpeienieHne 3Ha4eHN CHHYCa, KOCUHYCa, TAHT€HCA M KOTAHT€HCA PA3JIMIHBIX YTIIOB

OcHOBHBIC TPUTOHOMCTPUUCCKUC TOKACCTBA U CICACTBUA U3 HUX. 3aBHCHMOCTb MCKIY
CHMHYCOM U KOCHMHYCOM OJIHOI'O M TOT'O XK€ yrIJia. 3aBHCHUMOCTH MCXKJY TAaHI'CHCOM U KOTaH-
T'CHCOM YyTIJId. TO)KIIGCTBa, CBA3BIBAIOINNEC TAHI'CHC M KOCHMHYC yIJld, CHHYC M KOTAHI'CHC YyTJId.

®opmynsl npuBeaeHus. CUHYC, KOCHHYC U TAaHTEHC YTJIOB a U -a. BelpaxeHue cunyca u
KOCHHYCa IIPOU3BOJIBHOIO yIJjla Yepe3 CUHYC U KOCHHYC OCTPOro yriia. @opmysisl
IIpUBEICHUs JJIs CHHYCa, KOCMHYCA, TAHT€HCAa U KOTaHTeHCa.

DopMmyibl cinoxeHuss. DOpMyIibl CYMMBI M Pa3HOCTH YIVIOB JUISl CUHYCA, KOCHHYCA U
TaHICHCa.

DopmyJibl JBOWHOTO ¥ OJIOBUHHOTO yruiia. @opMyJsibl CUHYCa, KOCHHYCA, TAHT€HCA
JIBOMHOTO ¥ TIOJIOBUHHOTO yTJa.

CyMmMa, pa3HOCTb U ITPOU3BEIEHNE CUHYCOB, KOCUHYCOB. DOPMYIIbI CYMMBI U Pa3HOCTH
CHHYCOB, CYMMBI U pa3HOCTH KOCHHYCOB. [IpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX
(GYHKIMI B IPOU3BEACHNUE U IPOU3BEICHUS B CYMMY.

BLIpa)I(eHI/Ie CHUHYCa U KOCHUHYCA YCPE3 TAHI'CHC ITIOJIOBUHHOTI'O YyTJIA. CDOpMyJ'ILI BBIPpAXKCHUA
CHHYCa M KOCHHYCa 4C€PE3 TAHI'CHC ITOJJOBMHHOTI'O yrJjia

[Ipocreiimme TpuroHoMeTpuueckue ypasHeHus. IIpocreiinme TpuroHoMeTpu4ecKue
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYECKUEe QYHKIIUHN: apKCUHYC, apKKOCHUHYC,
apKTaHIeHC.

14

IIpakTyeckune 3aHATHSA:

31

IIpeoOpazoBanne BRIpaKCHHUI ITPH TOMOIIM OCHOBHBIX TPUTOHOMETPUUECKUX TOXKICCTB.

32

[Tpeobpa3zoBaHKe TPUTOHOMETPUUECKHX BhIPAKEHUH IPU OMOIIU (HOpMYJT IPUBEICHHUS

21




33 | IIpeobpa3zoBaHKMe TPUTOHOMETPUUECKHUX BhIpAXKEHUH MPpU TOMOIIU (HOpMYJT IBOHHOTO U
NIOJIOBUHHOT'O apryMEHTA.

34 | TIpeoOpa3oBaHNE CYMM U Pa3HOCTEH TPUTOHOMETPUUYECKUX BBIPAKEHUHN B TPOU3BEICHHE

35 | IIpeoOpa3oBaHue MPOU3BEACHUN TPUTOHOMETPHUECKUX BBIPAKEHUH B CYMMBI

36 | IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUI Yepe3 BhIpaKeHHEe CUHyCa U KOCHHYCa
yepe3 TAaHIe€HC MOJOBUHHOTO YIIA.

37 | IlpeoOpa3oBaHue pa3IuYHBIX TPUTOHOMETPUUECKHUX BBIPAXKECHHUH.

38 | IIpocrelinine TPUrOHOMETPUYECKHUE YPABHEHUS

39 | Ilpocreiilne TPUrOHOMETPUUECKHE HEPABEHCTBA

KonTpoabnas padora Ne7 mo reme: «OCHOBbI TPMTOHOMETPHID)

CamocrosiTesibHas pa6oTa odyuawmuxcsa: CucreMaTniyeckas paboTa ¢ KOHCIIEKTOM JICKIUH, C
y4eOHOH uTepaTypoid. BBITIOIHNUTE 3a1auu U ynpakHeHus o Teme 2.3. [ToaroToBuTh
cooO0IIeHue C UCIoJIb30BaHueM VHTepHET-pecypcoB Ha TeMy: « TpuroHoMeTpust B mpodeccum.
[ToAroTOBUTHCS K KOHTPOJIBHOM paboTe

Paznen 7.
DyHKUUH, UX
CBONCTBA M rpapuKu

Tema 7.1. Conepxanue y4eOHOro MaTepuasia
Oynkiuy, ux coiictea | 1 | IlonsTre GyHKIMHA. ApryMeHT U 3aBUCHMas iepeMeHHas. YacTHoe 3HaueHue QyHKIIUH.
u rpaduku OO6nacTh ornpenenaeHusl © MHOXKECTBO 3HaueHUN GyHKuu. TabnuuHbiid, rpadudecKuii u

AHAIUTUYECKHUI criocoObl 3a1aHus QYHKIUH.

2 | CgoiictBa pyHkmu. [ToHATHE MOHOTOHHOCTH, YETHOCTH, HEYETHOCTH, OTPAHUYCHHOCTH,
nepuoanyHocTH QyHKIUU. [IpomMexxyTku Bo3pacTaHusl U yObIBaHUS, HAaUOOIbIIEE U
HaMMEHbIIIee 3HAUeHUs, TOUKU IKCTpemyMa. [ paduueckas HHTEpIpeTanus CBOUCTB
(bYHKITIH.

3 | IIpeobpasoBanus rpadukoB pyukuuii. [loHsTre mapamiensHOTo epeHoca rpaduka
¢dbyukuun. [TapamienbHbIN IEpeHOC BIOIL OcH adciuce U opauHart. ['paduueckas
untepnpetanus. [lonstre cummerpun rpadukoB yHkuun. CUMMETpHSI OTHOCUTEHHO
ocell KOOpJMHAT U CUMMETPHUSI OTHOCUTENILHO Hayalla KOOPAUHAT, CAMMETPUS
OTHOCHUTEINLHO MpsiMoii y=x. PacTshxeHue u cxarue rpadgukoB GpyHKIUN BIOIL BCEH OCH
koopauHar. ['paduyeckas HHTepIpeTalus.

4 | Ionstue oOpatHoii ¢pynkmu. O01acTs onpeaeneHus U 00IacTh 3HAUYCHUH 00paTHON
dbynkumn. ['paduk obpaTtHoit hyHKINH.

HpaRaneCKne 3aHATHUSA:

40 | Mccnenoanne dyHkumn 1 noctpoenue rpaduka GyHKIMK




41 | [Ipeobpa3zoBanue rpaduka GpyHKIUN
42 | [loctpoenue rpaduka oOpaTHOM PyHKIIUK
43 | BeimosgHeHre apudMeTHIECKUX onepanuii Haa QyHKIMIMU

KontposbHas padota 0
CamocrosiTe1bHasi padoTa o0yuarommxes: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKLIUH, C 4
y4eOHO! auTepaTypoil. BeimoaHuTs 3agaun v ynpaxkHenus no teme 4.1. [loaroroButs nokmian ¢
ucrnonb3oBanueM MHTepHeT-pecypcoB Ha Temy: «IIpakTHueckoe mpuMeHeHue QYyHKIIHID».
JlomamHsisi KOHTposibHas padoTa «MccnenoBanne GyHKIMN U TOCTpOEHHUE TPaduKOBY
Tema 7.2. Conepxanue y4eOHOr0 MaTepuasia 6
Crenennsle, 1 | IlousTHe creneHHON (GYHKIMU C LEJBIM U palliOHaIbHBIM NoKa3aTesneM. CBoiicTBa
IIOKa3aTENIbHBIE, CTENICHHOM (PYHKIMH € 1IeJIbIM MOKa3aTeIeM U ee rpaduk.
norapuMUUECKue U 2 | OmpeneneHue Moka3aTeabHOW (PYHKIIMU, CBOMCTBA TOKA3aTebHON (QyHKIIMH, Tpaduk
TPUTOHOMETPUUECKHUE MOKa3aTeJIbHOM (DYHKIIMH, IIOCTPOCHHE rpaduKa MoKa3aTeIbHOW (QYHKIIUN
bynkunm 3 | Onpenenenue norapudMuUIecKol (yHKIIMHA, CBOWCTBA JorapuMUUecKor (PyHKIUH,
rpaduk sorapudmMudeckoi HyHKINH, MOCTPOCHHE rpaduka JorapuMuIeckord (GyHKIHH
4 | Ilonstue TpuroHoMeTpuueckux QyHkiuii. O6nacTs onpeaeneHus: 1 MHOXXECTBO 3HAUCHHIA
TPUTOHOMETPUYECKHX (PyHKIUH. UeTHOCTh, HEUETHOCTD, IEPUOTUIHOCTD
TPUTOHOMETpUYECKUX PyHKIMHA. OONacTh OnpeneaeHus] 1 MHOKECTBO 3HaUeHUH (pyHKINN
y = sin X; y = cosx. YeTHOCTb, HEUETHOCTh, IEPUOTUIHOCTD (DYHKIMH y = Sin X; y = COSX.
[IpoMexyTKH BO3pacTaHus M YObIBaHUS.
5 | CnoiictBa u rpaduku GpyHKIHN y = tgx u 'y = ctgx. O0macTh onpeeieHuss U MHOXECTBO
3HaueHUN (QyHKIMN y = tgx uy = ctgx. UeTHOCTh, HEYETHOCTbD, MEPHUOTUYHOCTH QYHKIIHH Y
= tgx u y = ctgx. [IpoMexyTku Bo3pacTanus U yObIBaHUSI.
6 | IIpeobpazoBanue rpadMKoB TpUroHOMETpUYECKUX (GYHKUMH. ["TapMoHnYeckue KoebaHusl.
I'paduk rapmonuueckoro kosnedanus. Paznuunble npeoOpa3oBaHus rpaguKoB
TPUTOHOMETPUYECKHUX (YHKIUH.
IIpakTHYecKHe 3aHATHSA: 8
44 | Tloctpoenue rpadMKOB U MCCIEAOBAHUE CTEIICHHON (QYHKIIMH
45 | IlocTtpoenue rpadMKoOB U UCCIEAOBAaHUE TTOKA3aTEIbHON (YHKIIUH
46 | Iloctpoenue rpadhMKOB M UCCIIEAOBAHHE JOTapUPMIIECKON QYHKIMU
47 | WccnenoBanue TPUTOHOMETpUYECKUX (DYHKIMI U TOCTpOeHHE rpaduKoB
48 | Iloka3zatenbHble, JIorapupMHUUECKUe, TPUTOHOMETPUUECKHE YPaBHEHUS! M HEPABEHCTBA.
Kontpoabnas padora Ne§ mo reme: «DyHKIMHU, HX CBOWCTBA M rpauKm» 1
CamocrosiTesibHasi padoTa o0yuarwmuxcsi: Cucrematiudeckas pabora ¢ KOHCIIEKTOM JIEKIIUH, C 8

yaeOHOU auTepaTypoid. BEIMOTHUTS 3a1auu B yrnpakHeHus 1o Teme 4.2. T1oaroToBUTh JOKIAT C




nucnojib3oBannemM NMHTepHeT-pecypcoB Ha Temy «lIpruMeHeHne nokasaTeabHON U
norapudmuueckoil QyHKIMH B KU3HWY. [10ATOTOBUTHCS K KOHTPOJIBHOM paboTe.

Pa3neua 8. 45
MHOrorpaHHUKHY 1
KpyrJble Teja
Tema 8.1. Conepxxanue y4eOHOro MaTrepuasia 3
MHororpaHHuKu 1 | Pé6pa, BepuIMHBL, TPaHU U JUAroHaId MHOrorpaHHuka. IloHsTHE pa3BepTKU MHOTO-
rpaHHuKa. MHororpansble yribl. [IoHsTHE BBITYKIOIO MHOTOTPaHHHKA.
2 | [MTapannenenunen u ero cBoiictsa. Bunpl napannenenunenos. [IpsMoyronbHbIii
napaenenunes. M3mepenus napauenenunena. Jlnaronansasie ceuenns. KyoO.
3 | Ilonstue npusmel. OcHOBHBIE IOHATHUSA U onpeaeneHus. [IpsMas u HakIOHHas npuU3Ma.
BsicoTta npusmel. [IpaBuiibHble pu3Msbl. [loHATHE TPABUIBHON MI-YTOJIBHON IPU3MBI.
4 | Tlonstue nupamuasl. OCHOBHBIE OHATHS U onpeeseHns. Buapl nupamu.
5 | TlonsTre u cBOMCTBA MpaBWIbHBIX pamu. [TousTue anodemol. Terparap.
6 | Ilonsarue u cBoiicTBa yceueHHOU nupamuibl. [loHsTHE U CBOICTBA PAaBUIBHON yCEUEHHON
IUPAMUJBIL.
7 | Buzpl ¥ IOCTpOEHUE CEUEHU MHOTOrpaHHUKOB. CedueHus Ky0a, IpU3Mbl, MUPaMHU/JIbI.
8 | Ilonstne cummerpun. LleHTpanpHas, oceBas CUMMETPHUS, CAMMETPHUS OTHOCUTEIBHO
wiockocTy. Llentp cummerpun. Ocb cummerpuu. [Tnockocts cummerpun. CuMMeTpust B
MHoOrorpaHiHukax. CuMMeTpuu B Ky0e, B mapajiesienunee, B Ipu3Me U MUpamu/e.
[IpaBusbHbIE BBITYKJIbIE MHOTOTPAHHUKH (TETpa’p, KyO, OKTa’Ap, TOAEKAdP U UKOCAdIP)
Teopema Ditnepa.
[IpakTHyeckue 3aHATHSA: 10
49 | BpluncieHne OCHOBHBIX 2JIEMEHTOB MPU3M.
50 | BprunciaeHne OCHOBHBIX 2JIEMEHTOB NAPAJUICICIIUIIEI0B.
51 | BeramciieHrne OCHOBHBIX JIEMEHTOB IMHUPAMHUI.
52 | IlocTpoeHne cedeHnii MHOTOTPaHHUKOB
KonrtposnbHas pabora 0
CamocrosiTesibHas padoTa o0y4yaromuxcs: BoIogHUTE 3a1a4n ¥ yripakHeHus 1o teme 7.1. 6
[ToaroroBuTk coobiieHue ¢ ucrosib3oBanueM MuTepHeT-pecypcoB Ha TeMbl: «[IpaBunbHbIe
MHOTOTPaHHUKWY. BBINOIHUTS MHINBUYaJIbHBIA WM IPYIIIOBOM IPOEKT C UCIOIb30BAaHUEM
HHuTtepHeT-pecypcoB Ha TeMbl: «M3roToBieHNE MOIENEN T€OMETPUIECKUX Tel», «3roToBieHue
MakeToB QUryp».
Tewma 8.2. Conep:xaHue y4eOHOro MaTepuaJia 2

Tena BpaieHus

1 | [TonsiTue Tena v moBepxHocTH BpaieHus. [lonstue nunuHapa. OCHOBHbIE TOHSTHS U




onpeaenenus. Ocesble ceueHus uMHApa. Llentp cummetpun nunuaapa. Kacarenbnas
IJIOCKOCTh IIMJIMHApA. PazBepTka uiIMHApa.

2 | [lonstue konyca. OCHOBHBIE TOHATHS U onpenesieHus. OceBble CeYeHUs KOHYca.
[InockocTn cummerpun koHyca. KacatenbHasi IiockocTh KoHyca. Pa3BepTka KoHyca.
Y cedeHHbI KOHYC.

3 | Ilonstue mapa. OcHoBHbIe onpeaeneHus. [loustue cepnl. [loHATHE MIAPOBOTO CETMEHTA.
B3anmMHoe pacnosiokeHue mapa u miockoctu. CeueHue mapa miockocTero. JluamerpanpHas
iockocTh. Cedenne cepsl IIOCKoCThio. bounbias okpykHocTh. KacaTenbHast Mm10CcKOCTh
mapa u ee cBoictBa. [loHaTHe kacatelbHOM MPSMOM K IIapy U €€ cBoMCTBa. Brincannas u
omnucaHHas chephl.

IIpakTHYecKue 3aHATHS:

53 | BeiunciaeHne OCHOBHBIX 2JIEMEHTOB LIUJIUHIPA.

54 | BeruucieHnue OCHOBHBIX 3JIEMCHTOB KOHYCa 1 YCCUCHHOI'O KOHYCaA.

55 | BeluuciaeHrne OCHOBHBIX 3JIEMEHTOB IIapa.

KonTponbHas pabota

CamocrosiTesibHasi pa6oTa o0yuarwmuxcsi: CucremaTiudeckas pabora ¢ KOHCIIEKTOM JICKIIUH, C
y4eOHOW auTepaTypoid. BEIMOTHUTS 33124 ¥ yIpaKHEHUS 110 TeMe 7.2. BBIOTHUTH TOKIA Ha
Ttemy: «Tena BpaiieHus B )KH3HHU U 1Ipodeccuny,

Tewma 8.3. Conep:xxanue y4eOHOro MaTepuasia
N3mepenus B 1 | IloHsTHe pa3BepTKHU M ILUIOIIAAM IOBEPXHOCTH MHOTrorpaHHuka. Ilnomanu 60koBoi u
reOMETpUHU MIOJTHOH MOBEPXHOCTH Ky0a, mapauienenureaa, npu3Mel. [Inomans 60KOBOI 1 TOTHOM

IOBCPXHOCTH IIPABHUJIbHBIX ITPU3M.

2 | O6bém reomerpuueckoro tena. Akcuomsl o0bema. [lonsiTue oObeMa 1 ero cBoicTBa.
Enunnus: usmepenus oobema. @opmyiiel 005eMOB Ky0a U MPsIMOYTOJIBHOTO
napauenenuneaa. Dopmysna 1t BBIMUCICHUS 00beMa MPU3MBL.

3 | ®opMymbl A BBIYMCICHHUS TUIOMIAAM OOKOBOW U MOJIHOW MOBEPXHOCTH LIMIMHIPA.
Dopmyna sl BBIYUCIECHUs 00beMa IIMINHAPA.

4 | ®opmMynbl Uil BBIYUCICHHS TUIOIAAN OOKOBOM U TOJHOM MOBEPXHOCTH MHUPAMHUIBL,
IIPABWJIBHOM NMMPaMUIbI, YCEUEHHOM MUpaMUIbI, KOHYCa, yCEUeHHOro KoHyca. dopmyia
JUIsL BBIYUCIICHU 00beMa MUpaMuIbl, IPAaBUIBLHON MUPAMU/IbI, YCEUEHHON THPaAMHUIBL,
KOHYCa, YCEYECHHOTO KOHYCA.

5 | ®opmyIbl 4Jis BEIYHCICHHSI 00beMa I1apa U IO cepsl.

6 | OTHOIEHUS TIOMAEH TOBEPXHOCTEH M 00BEMOB MTOTOOHBIX TEII.

HpaRaneCKne 3aHATHUSA:

56 | Boruncnenue miomazaei u 00EMOB MHOTOTPaHHUKOB.




57 | Beraucnenue miomasei 1 00bEMOB TEJ BPAIICHHUS.
58 | Beruncnenue miomaaei u 00beMOB CIIOKHBIX TElL.
KonTpoabnas padora Ne 9 no reme: «MHOTrOrpaHHMKHU M KPYTJible TeJIay 1
CamocrosiTesibHas padora o0yuawmuxcsi: Cucremarudeckasi pabora ¢ KOHCIIEKTOM JIEKIIUH, C 4
y4eOHoM auTepaTypoid. BeImomHuTh 3a1auu u ynpakaeHus no teme 7.3. [lonroroBuThbes k
KOHTPOJIBHOH paboTe.
Pa3zpen 9. 45
Hayana
MaTeMaTH4YeCKOro
aHaJM3a
Tema 9.1. Conepxanue y4eOHOr0 MaTepuaJia 3
ITocnenoBa- 1 ITousaTue yuciioBoi nociaenoBareabHOCTH. CIIOCOOBI 3aJaHUs U CBOMCTBA YHUCIOBBIX
TEIbHOCTH. MIOCJIE/IOBATEIbHOCTEH.
HemnpepriBHOCTE 2 | BeckoneuyHo yObIBaromas reoMeTpudeckas nporpeccus. ['eomerpuyeckasi mporpeccus.
ynxmn CyMMa nepBbIX /7 4WIEHOB TeoMeTprueckoi mporpeccuu. [lonsTue 6eckoHeyHO yObIBatOIIeH
reoMeTpuUecKor nporpeccuu. @opmyra CyMMbl OECKOHEYHO yOBIBAIOIICH reOMETPHIECKOM
IIPOIPECCHUM.
IlpakTHyeckune 3aHATHSA: 7
59 | BpluncieHne cyMMbl IEPBBIX /1 YWIEHOB FT€OMETPUUECKON IPOIPECCHH.
60 | Bpiuncnenue npejesna nocie10BaTeIbHOCTH
61 | Boruncnenue cyMMbl OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOrPECCUH.
KonTponbHas pabota 0
CamocrosiTesibHasi padoTa o0yuarwmuxcsi: CucremaTiudeckas pabora ¢ KOHCIIEKTOM JIEKIIHH, C 5
yaeOHOU auTepaTypoii. BEINOTHUTH 3a/1a4u ¥ ynpaKHeHHs 110 Teme 8.1.
Tema 9.2. Copep:xxaHue y4e0HOIr0 MaTepHuaJia 7
[IpousBonnas 1 | [ousiTue mpupanieHus aprymeHTa u npupamienns Gyakuuu. [IoHITHE CKOPOCTH U3MEHEHHUS
byHKIMM U e bynkuy. [ToHsTHe npou3BoIHON QPYHKINUN. ANTOPUTM OIpeIeIeHHs TPOU3BOAHON
IIPUMEHEHHUE. ¢ynkumu. CBsi3b IPOU3BOJHON (QYHKIIMH C HEMPEPHIBHOCTHIO.

2 | IlpousBoaHas CyMMBbl, pa3HOCTH, POU3BEACHUS, yacTHOTO GyHKIui. [IponsBoaHas
(GYHKIMH, YMHOKEHHOW Ha IMOCTOSHHBIN MHOKUTENh. DOPMYJIbl BBIYHCIICHUS TTPON3BOTHON
CTENEHHOM, M0Ka3aTeJIbHOM, JIorapu(MUUECKOM, TPUTOHOMETPUYECKHX (YHKLUH.

3 | @opmysia BIYUCIECHHUS IPOU3BOIHON CI0XKHONW (DYHKLUU.

4 | YpaBHeHuHe KacaTeabHOH K rpaduky GyHKIUU.

5 | [Ipu3Haku Bo3pacTtanus u yobiBanus QpyHkun. JloctatouHoe ycioBrue BO3pacTaHus U

yObIBaHMs QyHKIMU Ha uHTepBaje. [IpoMexyTku MOHOTOHHOCTH GyHKIMH. [loHATHE TOUEK




skcTpeMmyMa pyHkuuu. Heobxonumoe ycioBue CyIiecTBOBaHUS HIKCTPEMyMa B TOUKE
(Teopema ®epma). CTariioHapHBIE U KPUTHUECKUE TOUKU (QYHKIMH. JlOCTaTOYHBIE YCIOBUS
CYILIECTBOBAHMSI SKCTpeMyMa (DyHKILUH.

[TonaTne HanbONBIIETO U HAMMEHBIIETO 3HAUeHUS (PYHKIUHN Ha OTpE3Ke. AJITOPUTM
HaX0/IeHUsI HauOOJIbIIEro U HAMMEHbIIETro 3Ha4eHHsI PYHKIMU HA OTPE3Ke.

6 | IIpousBoaHas B pu3nKe U TEXHUKE. MTHOBEHHOE YCKOPEHUE TOUKH B JAHHBI MOMEHT
BPEMEHU.
ITpakTHyecKkue 3aHATHS: 12
62 | Boluncienue Npon3BOAHBIX OCHOBHBIX AJIEMEHTapHbBIX (PyHKIUN
63 | IlpumeHeHne MPOM3BOIHON UCCIIEAOBAHHUIO M TOCTPOCHHIO TPpaduKOB (PYHKITHIA.
64 | Perienue npuKIIaIHbIX 3a/1a4
KonTpoasnas padora Ne 10 no teme: «I[Ipon3BoaHasi u e€ npuMeHeHHe) |
CamocTosiTebHasi padoTa o0yuarmmxes: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKLIUH, C 10
y4eOHOM uTepaTypoid. BeIOMHUTS 3a1aun U yrpakHeHHs 110 TeMe 8.2. PemuTh TeXHHnuecKue
3a/la4u¥ Ha MPUIOKEHUE MPOU3BOAHOMN. [10roTOBUTE COOOIIEHNE C HCTIONb30BaHeM VHTepHET-
pecypcoB Ha Temy: «IIpumMeHeHre NpOn3BOIHON B )KU3HI).
Paznen 10. 27
HHTerpan u ero
NpUMEHeHue
Tema 10.1. Copep:xxanue y4e0HOIr0 MaTepuaJa 6
Wurerpan u ero 1 | [Honsarue nepBoodpazHoii. OCHOBHOE CBOMCTBO MepBo0Opa3Hoi. Tpu mpaBuiia HaX 0K ICHHS
IPUMEHEHUE epBO0Opa3HOIl.
2 | Onpenenennsrii uaterpan. ®opmyna Hetotona-Jleitbaua. 3agadum, mpuBoIsme K
HOHATHIO OIIPENIENIEHHOr0 uHTerpana. Kpusonuneiinasa tpaneuus. [lnomans kpusonu-
HelHo# Tpanennd. [loHaTre nHTErpanbHoi cymmel. [loHsATHE 1 BBIYMCIIEHHE
OIIPEAEIEHHOI0 HHTETpaIa.
3 | CnocoObl BeIYHMCIIEHUS TUIOMIAeH TNIOCKUX (PUTyp C OMOIIBIO UHTErpanoB. Ousnueckoe
MIPWJIOKEHUE ONPEAEIEHHOIO HHTETrpaia. Beruncinenue myTH, IpOWJIEHHOTO TOUKOH.
Brraucnenue paboThl.
ITpakTHyecKkue 3aHATHS: 11
65 | BrrunciieHne nepBooOpa3HbIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITHI
66 | 'eomeTpuyeckue NpUIOKEHHUsS] HEONPEAEIEHHOTO MHTErpajia
67 | Penienue npukIIaHbIX 3a/1a4
KonTpoJsbHas padora Ne 11 no teme «MHTErpaj u ero npuMeHeHne» |
CamocrosiTesibHas padora odyuawuuxcs: CucreMatnieckasi paboTa ¢ KOHCIIEKTOM JICKITHH, C 9




y4eOHOM auTepaTypoil. BeimoaHuTs 3aaun u ynpaxseHus no teme 9.1. IloaroroButs n1oxmnan
ny npeseHranuio «I[IpuMeHeHne nHTerpaia»

Pa3zpmen 11. 24
DJIeMeHTbI TeOpHH
BEpPOSITHOCTEN U
MaTeMaTH4YeCKOu
CTATUCTHKH
Tema 11.1 Conepxxanue y4eOHOro MaTepuasia 3
DIIeMEeHThI TEOpUH 1 | Cnyuaitnbie coObiTus. BeposTHOCT cOObITHS. [IOHATHS COOBITHS, CTy4aifHOTO COOBITHS,
BEPOATHOCTEMN JIOCTOBEPHOTO ¥ HEBO3MOXKHOTO COOBITHsI. HeCOBMECTHBIE M MPOTUBOMOIOKHBIE COOBITHSI.
Kiaccuueckoe onpejieieHue BEpOSITHOCTH.
2 | Teopemsl ciioKeHHST BEPOSITHOCTEH HECOBMECTHBIX 1 COBMECTHBIX COOBITHI. Teopembl
YMHOKEHHS BEPOSITHOCTEH HE3aBUCHUMBIX U 3aBUCUMBIX COOBITHH.
3 | JuckperHas ciy4daiiHasi BEJIMYHUHA, 3aKOH €€ pacnpeaesneHus. YuciaoBble XapaKTEPUCTUKN
JIUCKPETHOM ciydaiiHoi Benu4uHbI. [IoHATHE 0 3aKOHE OOJIBIINUX YUCEL.
IlpakTHYecKue 3aHATHSA: 4
68 | BelunciaeHnue BeposiTHOCTEN.
69 | PelieHre npuKJIaIHbIX 33/1a4.
KonrposnbHas pabora 0
CamocTosiTe1bHasi padoTa o0yuarommxes: CucremaTuyeckast paboTa ¢ KOHCIIEKTOM JIEKLIUH, C 4
y4ueOHOM uTepatypoid. Beimonmauts 3agaun u ynpaxkaenus o reme 10.1. [loarotroButs
coo011eHue ¢ ucnosb3oBanueM VHTepHeT-pecypcoB Ha TeMy: « Teopusi BEpOATHOCTU B KU3HU U
npodeccum.
Tema 11.2. Conepxanue y4eOHOr0 MaTepuasia 4
DneMeHThI 1 | [IpeacraBnenue naHHBIX B BUE TpadukoB, nuarpamm, Tabmuil. [loHsTiue BEIOOPKH,
MaTeMaTHYECKON BapHAHTHI, YACTOTHI U OTHOCUTEIHFHOM YaCTOTHI. DMIUpUIEcKast PYHKIIHS pacIpe/IeICHUS.
CTaTHCTUKH [IpencraBnenne naHHBIX B BUE TpaduKoB, nuarpamm, Tadmuil. [lonmuron u ructorpamma
4acToT.
2 | Bribopounsie psasl pactpenenenus. YncmoBbie XxapakTepucTuku. CpenHee
apudmeTnyeckoe 3HaUCHUE TIPU3HAKA BBIOOPOYHON COBOKYITHOCTH, BRIOOpOYHAS
JUCIIEPCHs], CPEJIHEE KBAAPATUYECKOE OTKIOHEHHE, MOJA.
IIpakTHYecKHe 3aHATHS: 4

70 | Pemienue IPUKJIAOHBIX 3a1a4 MaTeMaTHYeCKOM CTaTUCTHUKH.

KonTtpoubnas padora Nel2 no teMe «jieMeHThI TeOPUHU BEPOATHOCTE 1 MATeMaTHYeCKOM
CTATHCTHKH»




CamocrosiTesibHAas paboTa odyuarwmuxcsa: BolnonHuTs 3a7auu U yrnpaxsHenus o teme 10.2.
IToaroroBka K KOHTPOJILHOM paboTe

Paszpnen 12. 36
YpaBHeHus u
HepaBeHCTBa
Tema 12.1. Conepxxanue y4eOHOro MaTrepuasia 10
YpaBHeHus u 1 | PaBHOCHIIBHOCTH YpaBHeHUN. OO1IMe METOIBI peieHus ypaBHeHUH. CriocoOb! pereHus
HEPaBEHCTBA CUCTEMBI JIBYX YPaBHEHHIA C JBYMsI HEU3BECTHBIMU: CIIOCOO MOJICTAHOBKH, allreOpandecKkoro
crnoxxkeHus, rpaguueckuii. [loHsATHE OAHOPOAHON CUCTEMBI U HECOBMECTHOM CUCTEMBI ABYX
JIMHEHHBIX YPABHEHUM C 1BYMs IEPEMEHHBIMU
2 | Metons! peuieHust HepaBeHCTB. M300pakeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOKECTBA
pElIeHN HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHUCTEM.
3 | PanmonanbHble ypaBHEeHUs U HepaBeHCTBA. OOIAcTh onpeieNieH!s] YpaBHEHUN U HEPaBEHCTB.
Mertop! peleHus paloHAIBHBIX YPAaBHEHHH (pa3iioKeHUE HA MHOXKUTEIH, BBEJICHUE
HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TpaUueCcKuii METO/1), HEPABEHCTB M MX CHCTEM.
4 | llpumeHeHNE MAaTEMATHICCKUX METOJIOB ISl PEIIEHHUs COCPIKATEIHHBIX 3a/1a4.
IIpakTHYecKkne 3aHATHS: 13
71 | Kopuu ypaBHeHu#i. PaBHOCHIBHOCTD YpaBHeHHUM. [IpeoOpazoBanre ypaBHEHHUH.
72 | OcHOBHBIE TPUEMBI PELICHUS YPaBHEHHI.
73 | Pemienue cucteM ypaBHEHHI.
74 | Ucnonb3oBaHue CBOMCTB U rpaduKkoB QYHKIMIA JUIsl pellIeHUs] YpaBHEHUN U HEPABEHCTB.
75 | Pemienue 3a/1a4u ¢ MPAKTHYECKUM COAEPKAHUEM
KonTpoabHas pabora Nel3 o Teme «YpaBHeHHs] 1 HEPABEHCTBA) 1
CamocrosiTesibHas pa6oTa odyuawmuxcsa: CucreMaTniyeckas paboTa ¢ KOHCIIEKTOM JICKITUH, C 12
y4eOHOH nuTepaTypoid. BeImoHuT 3a1aun 1 ynpakHenus o teme 11.1. Pemmuts 3amaum ¢
MPAKTUYECKUM COJICP>KaHHEM
Bcero: 429

Hmozosan ammecmauus 6 ¢[)0pme IK3AMEHA

* J171s1 XapaKTepUCTHKH YPOBHA 0C80€HUs YueOH020 Mamepuaia NCTIONb3YIOTCS CleAyIoIIe 0003HaYeHHUS:

1 - 03HAaKOMUTENBHBIN (Y3HABaHUE paHEEe U3YUYEHHBIX OOBEKTOB, CBOICTB);

2- penpoAyKTUBHBIHN (BBIIOJIHEHUE JEATEILHOCTH 10 00pasily, MHCTPYKIUH WIH MOJI PyKOBOACTBOM);

3 - IpOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSITEIIbHOE BBIIOJIHEHUE ACSITEIbHOCTH, PELICHHE TPOOIEMHBIX 3a/1a4).




3. YCJI0OBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCLHUIIJIMHBI
3.1. TpeOoBaHMs1 K MUHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY O0ecredeHHI0
Peanu3zanus nporpaMmbl JUCHMILIUHBI TpeOyeT HaaUuus yueOHOro kabuHeTa MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOuHETa!

- MOCA/IOYHBIE MECTa MO KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTO TperoIaBaTers;

- KOMILJIEKT y4eOHO-HArJISAHBIX TOCOOUH, MIaKaTOB M0 MAaTEeMAaTHKE;
- 00bEMHBIE MOJIENIM T€OMETPUUYECKUX TE;

- KOMITJIEKT YePTEKHBIX HHCTPYMEHTOB;

TexHHueckue cpercTBa 00y4eHus:
- [IK ¢ nu1eH3MOHHBIM NPOrpaMMHBIM 00ecrieYeHnEM
- narepakTuBHas 1ocka SMART Board

3.2. UndopmanuonHoe odecrnedeHne 00y4yeHus
Ilepeyenb pexkomMeHayeMbIX y4eOHbIX wu3aaHui, WHTEpHeT-pecypcoB, AONMOJHUTEIbHOH
JUTEPaATyphbl
OcCHOBHBIEC HICTOYHUKHU:
1. Maremaruka: anreOpa u Havaja aHannu3a ,reomeTpus.- bammakoB M.U.- M.: Akanemust, 2017
2. Maremarnka: Anrebpa ¥ Hadanma MaTeMaTHYecKOro aHanmm3a, reomerpus. 10-11 xmaccer: ydeOHUK IS
0011e00pa3oBaT. opraHu3aliuii: 0a30Bblii u yriryos. yposuu /mon pen. LI A.Anmumosa, FO0.M. Kansruna u ap.-
M.: Ilpoceuienue, 2017.

JononHuTEIbHbIE HCTOYHUKH:
1. bammakor M. M. Matematuka. 10 kimacc: coopuuk 3amad (PI'OC).- M.: Akagemus, 2017.
2. bammakoB M.U. Maremaruka: C6.3a1a4 npoduaIbHON HampaBieHHOCTH: y4eb. [Tocobue i yupex.
HavanwsHoro u cpeanero npo¢. O0pazoBanus.- M.: M3narenbckuii neHTp « Akagemust,» 2017.

HNHTepHeT-pecypcebl:
1. www. fcior. edu. ru (MubopManimoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).
2. www. school-collection. edu. ru (Enunas komexkuu nudpoBeIX 00pa30BaTEIbHBIX PECYpPCOB).



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJINHbI

KoHTpoaib W oOmeHKa pe3yJbTaTOB OCBOEHHUS JIUCHMIUIMHBI OCYHIECTBIISIETCS MpEnojaBaTesieM B
mporecce MPOBEJACHHS IPAKTUUECKUX 3aHATUH, CAMOCTOSTENIbHBIX U KOHTPOJIBHBIX PaboT, MUCHMEHHOMN
9K3aMEHAIIMOHHON palbOThl, a Tak)Ke BBITIOJHCHHUSI OOYYAIOIIMMUCS WHINBUIYAIbHBIX 3aJaHUH,
TIPOEKTOB, UCCIICJIOBAHUM.

Pesynbrarel o0ydeHmst

®opMBI U METOIBI KOHTPOJIS U OLICHKH
pe3yIbTaTOB OOYYCHHMS

JInuyHOCTHBIE pe3yJIbTaThl:

(dhopMHupOBaHME TIPEACTABICHWA 00 OCHOBHBIX JTarax
WCTOPHUH B O HanOoJiee BaKHBIX COBPEMEHHBIX TCHICHIIHIX
pa3BUTHsI MAaTeMaTUYEeCKOW HAayKd, O MPOodecCHOHATBHOM
JIEATEIIbHOCTH YYEHBIX-MATEMATUKOB;

CTIIOCOOHOCTH K ACTETUYECKOMY BOCIIPUSITHIO
MaTeMaTUYECKUX 00BEKTOB, 3ajad, pelieHui,
pacCyKJICHHII;

¢bopMupoBaHue MOTPeOHOCTH B camMopealnu3alu B
TBOPYECKOM JIeSATeTLHOCTH, BBIpaKAIOIIAsICS B

KpEaTUBHOCTU MBIIIJICHNUS, WHUIIMATUBE, HAXOIYHUBOCTH,
AKTUBHOCTHU IIPH PCHICHUN MATCMAaTHYCCKUX 3a1a4,
MOTpeOHOCTh B caMO0Opa30BaHUH, TOTOBHOCTh MMPUHUMATH
CaMOCTOSITEITLHBIC PEIICHUSI.

IIpenmeTHble pe3yJibTaThI:

OOBbsICHEHHE WJeM W  MEeToJa MaTeMaTHKH  Kak
YHHUBEPCAJIbHOIO S3bIKA HAayKd M TEXHUKH, CPEACTBA
MOJICIUPOBAHUS SBJICHUH ¥ TIPOLIECCOB; TPHUBEICHUE
COOTBETCTBYIOIIUX MPUMEPOB;

ONMCaHME Kpyra MaTeMaTWYeCKHX 3alad, sl peLIeHHUs
KOTOPBIX TpeOyeTcs BBIXOJl B MHOXKECTBO JIEHCTBUTEIbHBIX
9gpcell ¥  BBEJICHHUE HOBBIX TOHATUH  (CTETCHD,
apumeTnyecKkuil KOpeHb, Jorapudm; CHUHYC, KOCHHYC,
TaHT€HC, KOTAHTEHC; apKCUHYC, apKKOCHHYC, apKTaHTEHC,
aApPKKOTAHT'EHC) U COOTBETCTBYIOIIUX byHKIMi;
MPOU3BEACHUE BBIYHCICHUA 10 (opMynam, pelieHue
MPOCTEUIIINX YPABHEHUN U HEPABEHCTB, ONKMCAHUE CBOMCTB
U TIOCTPOEHUE rpa)UKOB COOTBETCTBYIONINX (PYHKIINH;
M300paKeHHe U OMHUCAHHE OCHOBHBIX CTEPEOMETPHUYECKHX
TEJl; pElICHHEe MAaTeMaTHYeCKHUX 337a4 Ha HaxOXJICHHUE
reOMETPUUYECKUX BEJIUYUH;

MIpUBEJICHHE MIPUMEPOB MPOCTPAHCTBEHHBIX u
KOJIMUYECTBEHHBIX XapaKTEPUCTUK pEalbHBIX 0OBEKTOB, AJIs
ONHUCAHMUSA  KOTOPBIX  HCIOJB3YIOT  MaTEeMaTUYECKYIO
TEPMHHOJIOTHIO;

00BsICHEHUE Ha npumepax UCTOPUYECKOMN
O0OyCIIOBJIEHHOCTH M TMPAKTUYECKOW TMOJb3bl METO/I0B
MaTeMaTHYECKOTO0 aHalii3a, TEOPHHU BEPOSTHOCTEH W
CTaTUCTUKH;

ONMCaHMWE pEAJbHBIX CHUTYyallMid Ha S3bIKE MaTEeMAaTHKH;
HCClIeIOBaHUe MOCTPOCHHBIE X Mojieseit C
WCTOJIb30BAaHUEM amIapara anreOpbl, TeOMETpUH, Hadal
aHaJIM3a, TCOPUU BEPOSTHOCTEN U CTATUCTUKU;

pelieHre TEKCTOBBIX 3a/ad, TEpPEeBOJS MPEIOKEHHS
PYCCKOrO si3bIKa Ha $3BIK MaTeMaTHYECKHX CHMBOJIOB,
MPEJCTaBICHUE COAEP)KAIIMecs B HUX KOJIWYECTBEHHBIX
JTaHHBIX B BUAC (opmyi, Tabmui, rpadukoB, AHarpamw,
Wi o0paTHO, W3BIEKas W3 HHUX HHPOPMALHUIO;
COCTaBJICHHE  YHCIOBBIX  BBIPQKEHUH,  YpaBHEHHIA,

Tekyumuii KOHTPOJIb:

CaMOCTOSITENIbHbIE
BHEAYUTOPHBIC 3aaHUS:

nouck uHdopmanuu B MHTEpHET,
CO3/IaHHE TPE3CHTAIHA, COOOIICHUS,
BBINOJIHEHHE CaMOCTOSITENIbHON
BHEAYIUTOPHOU padoTHI;

ydacTue B! Hay4YHO -
IIPAKTUYECKON KOH(pEepeHIIHNH,
MaTeMaTHYeCKOU OJIMMIIHAJE,
MIPEAMETHON HEZIEIIE.

BxoaHO# KOHTPOJIb:
KOHTpOJIbHasA paboTa
Tekyuuii KOHTPOJIb:
NIPAKTUYECKUE 3aHATHUS;
camocTosITeNbHas padoTa.

IIpoMexXyTOYHBI
KOHTPOJIb:
MIPaKTUYECKUE 3aHSTHS;
KOHTPOJIbHBIE PaOOTHI.

HUTOroBbIii KOHTPOJIb:
ITucemenHas
JK3aMeHalMOHHas paborTa.




HCPABCHCTB U HAXOXKIACHUC 3HAYCHHA MCKOMBLIX BCJIWYHH,
HCXOS U3 YCIIOBHSI 3a/1a4H;

IIPOBEACHUE JIOKA3ATEIbHBIX PACCYKICHUN IIPU PELICHUU
3ajad, OLICHHUBaHUE JIOTHYECKOMN PaBUJIBHOCTU
paccyXJIeHHi, pacrno3HaBaHUE JIOTUYECKH HEKOPPEKTHBIX
paccyXIeHHI.

MertanpeamMeTHble pe3yJabTaThl:

(dbopMHpOBaHHE TMOHATHUHHOIO amnmapara MaTeMaTHKU MU
YMEHUS BUJIETH NPUIOKESHUS MOJTYYEHHBIX
MaTeMaTUYeCKUX 3HAHUM [ ONMCAaHUS U pelleHHs
npobJeM B Jpyrux JUCUUILUINHAX, B OKPYXKAIOIIEH JKU3HU;
¢dbopmupoBaHue UHTEJUIEKTyaJIbHON KYJIBTYpBHI,
BbIpaXKaroleiics B pa3BUTHM  aOCTpAaKTHOrO |
KPUTHUYECKOTO MBIIUIEHUs, B YMEHMM paclo3HaBaTh
JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIMYATh
runoTre3y OT (akra, MNPUMEHATh WHAYKTUBHBIE MU
JelyKTUBHbIE CIIOCOOBI pacCyKACHUH, CIOCOOHOCTH SICHO,
TOYHO U I'PaMOTHO (POpPMYJIMPOBaTh M apryMEHTHPOBAHO
M3JIaraTb CBOM MBICIM B YCTHOM M IIMCBMEHHOM pEYH,
KOPPEKTHOCTH B OOIIIEHUU;

¢dbopmupoBaHue MH(POPMALMOHHOM KYJIBTYPHI,
BbIpa)Karolleiics B YMEHMU OCYILECTBIIATh MOUCK, OTOOD,
aHaJm3, CHCTEMaTU3aLIUIO " KJ1accu(UKaIuio
UHpOpPMALMK, MCIOJIb30BaTh  PA3IMYHbIE HMCTOYHHUKH
uHpOpMAaLKK AT pelieHus y4eOHbIX TPpobieMm;
(opMHpOBaHNE YMEHUS NPUHUMATh PELICHHUE B YCIOBHSIX
HETOJIHOM U M30BITOYHOM HH(pOpMAIHH;

¢dbopmupoBaHue npeCcTaBIeHUN 0 HMPUHIUIAX
MaTeMaTHYeCKOT0  MOJEIMPOBAHUS M MPUOOPETEHUH
HayalbHbIX HABBIKOB MCCIIE0BATEIBCKON 1A TEIbHOCTH;
copMHpOBaHHE YMEHHS BHMIECTh pa3IMYHbIE CTPATErHu
pemieHuss  3aja4, IJIAHUPOBAaTb U OCYLIECTBIATH
JesITeIbHOCTD, HAMIPABICHHYIO HAa MX peIleHHE, IPOBEPSTH
U OLICHUBATh PE3YJbTaThl IEATEIBHOCTH, COOTHOCS HUX C
MOCTaBJICHHBIMU LEISIMU U JTUYHBIM J)KU3HEHHBIM OITBITOM,
a TaKkKe MyOJIMYHO MPEACTaBIATh €€ pe3ysbTaThl, B TOM
YHCce C WCIOJb30BAHUEM CPEICTB MH()OPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.




