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KOMILTEKT OIIEHOYHBIX CPEICTB /JIsA IPOBEJAEHHUS ITPOMEXYTOUYHOM
ATTECTAIIMA OBYYAIOIIIUXCHA ITO JMCHUIIVIMHE.

O01Me cBeIeHus

1 CnenuanbHOCTh 09.02.03 IIporpamMupoBaHuE B KOMIIBIOTEPHBIX CHCTEMAX
ouHasi hopMa oOydeHus
2 JucuumninHa OV.13. Maremaruka: ajreOpa W Hayaja MaTeMaTHYECKOTO

aHaJIn3a, rCOMCTPHUA

3 | ®opma arrectaruu 1o | JuddepeHnupoBaHHbIi 3a4eT 1 cemecTp
y4eOHON TUCIUILINHE DK3aMeH 2 ceMecTp

XapaKTepHCTI/IKa OCHOBHBIX BUI0B yqeﬁﬂoﬁ ACATEIBHOCTU CTYACHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUIAOB ACATCIBHOCTU CTYACHTOB

Copepxanue o0ydeHus o N
A1ep i (Ha ypoBHE y4eOHBIX JICHCTBUN)

Beenenne O3HakOMJIEHHE C POJBI0 MaTEMAaTHKU B HayKe, TEXHHKE, SKOHOMHKE,
I/IH(bOpMaIII/IOHHI)IX TCXHOJIOTHUAX nu HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTH.
O3HakOMJIEHHE C UEeISIMH M 3a/ladaMH HM3y4eHUs MaTeMaTHKU Npu
ocBoenuu crernuansHocrer CITO

1. AJITEBGPA

Pa3Butue nousrus o uucie |Beinmonnenue apupmernyeckux ASUCTBUI HAJl YUCIaMU, COUYETasi yCTHbIE
U IUCbMEHHbIE TIPUEMBI.

Haxoxaenue npuONMIKEeHHBIX 3HAYEHMH BEJIMYMH U IOTPEHIHOCTEN
BBIUUCIICHUH (aOCOJTIOTHONH M OTHOCHTENBHOW); CpaBHEHHE YHCIOBBIX
BBIPAYKECHU.

Haxoxzaenue ommOOK B IpeoOpa3oBaHUSAX U BBIUUCICHUSIX (OTHOCHUTCS
KO BCEM IIYHKTaM IPOTrPaMMBI).

Kopnu, creneny, O3HaKOMJIEHHE C MTOHATHEM KOPHSI N-1i CTENEHH, CBOIICTBAMH paJlKaIoB
J0rapuQmbl U [IpaBUJIaMU CPABHEHUS KOPHEN.

DopMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEW. Beruncnenue
U CPaBHEHUE KOPHEH, BBINIOJHEHNE TPUKHUJIKY 3HAYCHUSA KOPHS.
[IpeoOpa3oBannue 4YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHMH, COJEpKaIIMX
paauKabl.

Boinonnenue pacuetoB 1o QopmyiaMm, COAEp)KAllMM  pajuKaibl,
OCYLIECTBIIsII ~ HEOOXOJMMBIE  TOJCTAHOBKM M INPeoOpa3oBaHMUs.
Omnpenenenre paBHOCWIBHOCTH BBbIpaXEHHH ¢ paaukanamu. Pemienue
HUPPALMOHAIIBHBIX YPABHEHUM.

O3HakoOMJIEHUE C IOHATHEM CTEIIEHH C JEHCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxoxaeHue 3HaueHW CTENeHM, WCIONb3ysd TP HEO0O0XOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchiBaHUEe KOpPHS N-ii CTENEeHW B BHJE CTENEHH C JAPOOHBIM
MOKa3aTeeM u Ha00O0pOoT.

@opMynMpOBaHHE CBOMCTB CTEneHed. Bbluucienue creneHen ¢
palMOHANBHBIM  TIOKA3aTeNIeM, BBIIOJIHEHUE MPUKHUIKU  3HAYEHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHnue 4YHUCIOBBIX W OYKBEHHBIX BBIPAXEHHM, COIEpKaIINX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne IToKa3aTeNbHbIX YPaBHEHU.
Pemenne norapudmuueckux ypaBHeHHH.

[TpeoOpa3zoBanue Breimonnenue mpeoOpazoBaHUil  BBIpAXEHHUH, NpuUMeHEeHHE GOopMyd,
anreOpanvecKux CBSI3aHHBIX CO CBOWCTBaMM cTemeHed u JjorapudmoB. OmnpenencHue
BBIPAKCHUI 00JIaCTH TOTTYCTUMBIX 3HAYCHHUN JTOTapH(PMHUUECKOTO BBIPAKEHHUSI.

2. OCHOBBI TPUTTOHOMETPUN
OCHOBHBIE IOHATHS ‘I/I3yquI/Ie paguaHHOTO METOJA U3MEPEHHUS YIJIOB BPALICHUS U UX CBA3HU C
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rpamgycHoil mepoi. M3o0paxkeHue yrioB BpalleHUsT Ha OKPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €r0 PACIOJIOKEHUEM.

dopMynHpOBaHUE OMPEICICHUNH TPUTOHOMETPUYCCKUX (DYHKITUN st
YIJI0B IIOBOPOTa M OCTPBIX YIVIOB HPSAMOYIOJIBHOI'O TPEYrOJIbHHKA U
00BSICHEHNE UX B3aUMOCBSI3H.

OcHoBHbIE [IpumeHeHre  OCHOBHBIX  TPUTOHOMETPUYECKUX  TOXKAECTB  JUIA
TPUTOHOMETPUYECKHUE BBIUHCIICHUS] 3HAYEHUI TPUTOHOMETpUYECKUX (GYHKIMH MO OJHOW u3
TOKJIECTBA HUX.

[TpeobpazoBanus N3ydyenne OCHOBHBIX (OpMyINl TPUTOHOMETpUU: (OPMYIIBI CIOKEHUS,
IPOCTEHIINX yIBOCHHUS, MPEOOpa3OBaHMsI CYMMbl TPHUTOHOMETPHUYECKUX (DYHKIMIA B
TPUTOHOMETPUUYECKUX MPOU3BEICHUE M TPOU3BEIACHUS B CyMMY M IIPUMEHEHUE IIpU
BBIpAXEHUI BBIYHUCIICHUH 3HAYE€HUS TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOLLIEHUS

ero.
O3HakOMJIEHME CO CBOHCTBAaMM CHMMETPUU TOYEK Ha €IUHUYHOMI
OKPYKHOCTH M IPUMEHEHHE UX I BbIBOJIa ()OPMYIT TPUBEICHHMSL.

ApKcuHyC, apKKOCHHYC,
apKTaHT'€HC YnCIIa

O3HaKOMJIEHHE C IOHITUEM OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHI.
N3yuyenue omnpeneiacHuN apKCUHYyca, apKKOCUHYCA, apKTaHI€HCa YKCIIa,
dbopmynupoBaHHe UX, H300paKEHHE HA EIUHUYHOW OKPYKHOCTH,
IIPUMEHEHHUE IIPU PELICHUN YPaBHEHUM.

IIpocreiimne
TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCMEa

Pemenne mo Qopmynam M TPUTOHOMETPHUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne OOMMX METOJOB pEIICHUS YpaBHEHWH (IIPHBEICHHE K
JMHEHHOMY, KBaJpPaTHOMY, METOJl Pa3JIOKEHUS HA MHOXKUTEJIH, 3aMEHBI
[IEPEMEHHON) NpU pPElIEHUH TPUTOHOMETPUUECKUX YpaBHEHUU. YMeHue
OTMEYaTb Ha Kpyre peueHus MPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABCHCTB.

. ®YHKIUN, X CBOMCTBA U TPAGUKU

DyHKIHH.
ITonsiTvie 0 HENPEPBIBHOCTH
byHKIUN

O3HakOMJIEHHE C TIOHATHEM IEePEMEHHOW, MpUMEpPaMH 3aBUCHUMOCTEN
MEX1y TIEPEMEHHBIMH.

O3HakOMJIEHHE C MOHSATHEM Trpaduka, ONpenereHHe MNPUHAIEKHOCTH
Touku rpaduky ¢yHkuuu. Ormnpenenenue no ¢opmyne mpocreimeit
3aBUCHUMOCTH, BuJa ee rpaduka. BelpakeHue mno ¢dopmyne omHON
NIEPEMEHHON Yepe3 JApyTHe.

O3HakOMJIEHHE C OIpenelIeHUeM (QYHKIHUH, (QOPMYIHUPOBAHUE €TO.
Haxoxxaenue o0nactu onpeaeneHus U 00JIacTH 3HaYeHUH (QYHKIUH.

CaoiicTBa (hyHKIMH.
['papuueckas
uHTepnpetanus. [Ipumepsl
(G YHKIIMOHATBHBIX
3aBHCUMOCTEH B peabHbBIX
nporieccax v sBICHUSIX

O3HakomJieHHMEe ¢ TpuMepaMd (QYHKIHOHAJIBHBIX 3aBHCHUMOCTEH B
peaIbHbIX TMpolleccax M3 CMEXKHBIX JIUCHUIUIMH. (O3HaKOMJIEHHE C
JIOKa3aTEIbHBIMU PACCYXACHUAMH HEKOTOPBIX CBOMCTB JIMHEHHOW U
KBaJpaTUUHON (YHKIMKA, TPOBEJCHUE WCCICIOBAHMS JIMHCHHOM,
KYCOYHO-TUHEHHOM, JApOOHO-IMHEHHON W KBaApaTWYHON (DyHKIIMIA,
nocrpoenne ux rpadukos. Iloctpoenne u utenue rpaduxkoB GyHKUIUH.
HccnenoBanue GyHKIMH.

CocraBnenre BUI0B (DyHKINI 110 JaHHOMY YCJIOBHIO, PELIEHUE 3a]1a4 Ha
JKCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpaguka GyHKIUH.

OO6patHble QyHKINH

Wzyuenne nowsamus obpamuou @yuxyuu, OUpeleNeHrue BUIAa U
nocmpoeHue epaguxa oopamuou QYHKYuU, HAxXoHcoeHue ee oobLACMU
onpedenenus u ooracmu 3uavenuti. [IpumMeHeHre cBOUCTB (GyHKIMNA TpU

HUCCJIC10BAHUHU ypaBHeHI/Iﬁ u pEIICHUN 3a1a4 Ha OKCTPEMYM.
O3HaKOMJICHHE C TTOHITHEM CIIOKHOU (DYHKITUH.
CreneHHbIE, Brruucnenne  3HaueHW — QyHKIIMH 1O  3HAYEHUIO  apryMEHTa.
MOKa3aTeNbHbIE, Omnpenenenue MOJNOKEHUsI TOYKM Ha rpaduke Mo ee KoopauHaTam |

JorapuMUIECKUE 1

Ha000pOT.




TPUTOHOMETPHUYECKHE
¢ynkuuu. O6paTHbIe
TPUTOHOMETPHUYECKHE

byHKIIUN

Hcnonws3oBanne CBOMCTB GYHKIMH JUIsl CPaBHEHUS 3HAYCHHUM CTENIEHEH 1
J0rapuQmoB.

[TocTpoenue rpamKkoB CTETICHHBIX M JIOTaApU(DMHUIESCKUX (PYHKITUH.
Pemrenue nokasarenbHbIX U JIOTapU()MUUIECKUX YPABHEHUI 1 HEPABEHCTB
10 U3BECTHBIM aJITOPHUTMAaM.

O3HakoMJICHHE C TOHATHEM HEMPEPBHIBHOW MEPUOANYECKON (YHKIHNH,
dbopMyTMpOoBaHUE CBOWCTB CHHyca M KOCHHYyCa, IIOCTPOCHHE HX
rpauKoB.

O3HakOMJICHHE C MOHATHEM TapMOHHYECKHX KOJEOaHWH M IpuUMepaMu
rapMOHUYECKUX KOJEOaHWW JUIsi ONMUCAHHWS TPOLECCOB B (usuke u
APYruX 00JacTsIX 3HAHUS.

O3HakoMJICHHE C TIOHSATHEM pa3pbIBHOM NEPUOJUYECKON (YHKIIHMH,
(dbopMyTHpOBaHUE CBOMCTB TaHIeHCAa M KOTAHICHCA, IOCTPOCHHE HX
rpauKoB.

[lpumenenne  cBOWCTB  (yHKUMH A CpaBHEHMs  3HAUYCHHU
TPUTOHOMETPUYECKHX  (YHKIMWA, PEHICHHs  TPUTOHOMETPHUYECKUX
ypaBHeHUH. [locmpoenue epaghuxoe oOpamHuIx mMpuecoHOMempuyeckux
@yukyu u onpeodereHue no epaguxkam ux ceovicms. BvlnomHeHHE
npeoOpazoBaHus TpadUKOB.

4. YPABHEHIA 1 HEPABEHCTBA

VYpaBHEHUS U CUCTEMBI
ypaBHeHul. HepaBeHcTBa u
CHUCTEMBbI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HakoMJIEHHE C IPOCTEUIIMMHU CBEJCHUSIMU O KOPHIX alre0pandeckux
YPaBHEHUH, NOHATUAMU UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
N3ydyeHne TeopuM paBHOCWIBHOCTH YPaBHEHHH U €€ IPUMEHEHUS.
[loBTOpEHHE 3amucu pELIEHUs CTaHAAPTHBIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTaHIAPTHOMY YPaBHEHHIO.
Pemenune  panuMoHaNbHBIX, HppALMOHANbHBIX, II0KAa3aTEJIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Wcnonb3oBanue cBOMCTB M rpadukoB (QYHKUMHA JUIs  pelleHus
ypaBHeHui. [loBTOpeHHME OCHOBHBIX TIPUEMOB PEIICHUS CHCTEM.
Pemenue ypaBHEeHUIl ¢ NMpUMEHEHHEM BCeX NPUEMOB (pa3okKEeHHs Ha
MHO)XUTEIM,  BBEIEHUS  HOBBIX  HEU3BECTHBIX,  IIOACTAHOBKH,
rpauyecKoro MeToza).

Pemienue cucreM ypaBHEHUIl C NPUMEHEHHMEM pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMM BOIPOCAMHU pEIIEHUS HEPaBEHCTB U
UCIOJb30BaHUE CBOMCTB M rpaduKoB (QYHKUMH T@pU  peLIeHUn
HepaBeHCTB. PelieHrie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHUEM
pa3IUYHBIX CLIOCOOOB.

[IpumeHeHre MaTeMaTUYECKUX METOAOB Ui PELIECHUS! COAepKaTeIbHbIX
3aJa4d U3 pa3IMYHbIX 00JIacTel HayKu U MpakTUKu. VHTepnpeTupoBaHue
PE3yJIbTaTOB C YUETOM peaIbHbIX OrPaHUYEHUH.

5. HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ITocaenoBaTenbHOCTH

O3HaKOMIICHHE C TIOHSATHEM YHCIIOBOH MOCIEI0BATEIBHOCTH, CIIOCOOaMHU
ee 3aJaHus, BBIUUCICHUSAMH ee 4JIeHOB. O3nakomienue ¢ NoHAmuem
npedena nociredosamenvrocmu. O3HaAKOMIICHUE C BBIYUCIEHUEM CYMMBbI
OECKOHEUHOr0 YHCIOBOTO psAJa Ha MpUMEpPEe BBIYMCICHUS CYyMMBbI
0ecKOHEYHO yObIBaIOLIEil reOMETPUUECKON TPOrPECCHH.

Pemenne 3amau Ha mnpuMeHeHue (OpMyabl CyMMBI OECKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKON TTPOTPECCHH.

IIpousBogHas u ee
IIPUMEHEHHE

O3HakoMJIEHUE C IOHATHEM MTPOU3BOIHOM.

N3yuenne u GopMyIupoBaHHE €€ MEXaHWYECKOTO M T€OMETPHUUYECKOTO
CMBICJIa, U3YUYECHHUE AITOPUTMA BBIUUCICHUS MPOU3BOJHOM Ha MpUMEpe
BBIUMCIICHUS] MTHOBEHHOM CKOpPOCTHM U yIJoBOro kol3dduumenrta
KacaTeJIbHOM.

CocraBiieHre ypaBHEHHUS KacaTeIbHOM B 00IIeM BUJE. Y CBOSHUE MPABUII
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nuddepeHnrpoBanusi, TaOIUIIBI POU3BOTHBIX JIEMEHTAPHBIX (DYHKIIHH,
npuMeHeHne s guddepeHpoBaHus  QYHKIMN, COCTaBJICHUS
ypaBHEHUs KacaTenbHOU. M3ydeHne TeopeM o CBSI3M CBOMCTB (DYHKITMHU U
MIPOU3BOIHOM, (POPMYITHPOBKA UX.

[IpoBeseHne ¢ MOMOIIBIO TMPOU3BOAHON HCCIENOBaHUS (YHKIIHH,
3aJlaHHOM (POPMYIIOH.

YCcTaHOBIIGHUE CBSI3M CBOWCTB (DYHKIIMM W TPOU3BOAHOM MO UX
rpapukam.

[lpuMeHeHre TPOM3BOJHOM [UIS pEHICHUs 3aJa4 Ha HaXOXKICHHE
HanOOJIbIIET0, HAMMEHBILIETO 3HAUCHHS U Ha HaX0XKJICHHE SKCTPEMyMa.

Nurterpan u ero
MIPUMEHEHUE

O3HakoMJIEeHHE C IOHATHEM HUHTerpajga M mepBooOpazHoil. M3ydeHue
NpaBuUja BBYUCICHHUS TIepBOOOpa3HOi M Teopembl HploTona —
JletiOHu1A.

Pemenne 3amau Ha CBA3b MEpPBOOOPAa3HOM M €€  MPOU3BOIHOM,
BBIUMCIIEHUE [1ePBOOOPA3HON JUIsl JaHHOM (QyHKIMH.

Pemenne 3amay  Ha OpUMEHEHUWE UWHTErpana Jjsl  BbIYMCICHUS
(U3MYECKUX BEJMYUH M IUIOIIACH.

6. TEOMETPUA

KOOpI[I/IHaTBI " BCKTOPLI

O3HakOMJIEHME C NOHATHEM BeKTOpa. M3ydyeHue IeKapTOBOW CHCTEMBI
KOOpPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM KOOpJAMHATaM
TOYEK U IUVIOCKOCTEH, HAX0XKIEHNE KOOPANHAT TOYEK.

Haxoxxnenne ypaBHEHUI OKPY>KHOCTH, Cephl, IIIOCKOCTH. Brruncienne
PacCTOSHUI MEX]ly TOUKaMH.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYWH, IIPABUII PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM INPOCTPAHCTBE, NPaBUJI HAX0XKIECHUS KOOpAUHAT BEKTOpa
B IPOCTPAHCTBE, IIpaBUI JEUCTBUH C BEKTOpaMH, 3aJaHHBIMHU
KOOpAWHATaMH.

[IpuMeHeHne Teopur NpU pEelIEHUM 337ad Ha JEHCTBHUS C BEKTOPAMH.
N3yuyeHue CKalsIpHOTO MPOU3BEACHUSA BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
NpsIMOM M IUIOCKOCTH. IIpuMeHeHne Teopuu IpU PEIICHHM 3aJad Ha
JNEUCTBUS C BEKTOpaMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB
JUIsl BBIYHCIICHUS BEJINYUH YIJIOB M PACCTOSTHUM.

[TpsiMble U MIIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKAa U TNPUBEIEHHUE JOKA3aTEJIbCTB INPU3HAKOB B3aHMHOIO
pacrojoKeHusl MpsAMBIX U IUIocKocTell. Pacno3sHaBaHue Ha uepTexkax u
MOJENAX Pa3INYHBIX CIIy4aeB B3aUMHOIO PACIOJIOKEHUS MPSAMBIX U
IJIOCKOCTEM, apryMEHTHPOBAaHHUE CBOUX CYXACHUN. POpMylHpoOBaHUE
OlpeseeHN, IIPU3HAKOB u CBOICTB napajuieNbHbIX U
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JINHEWHBIX YIJIOB.
BbeinonHeHne 1MOCTpPOEHMS YIJIOB MEXAY NpSIMbIMH, MpAMOM U
IJIOCKOCTBIO, MEXY IJIOCKOCTSIMHU IO ONKCAaHUIO U pacro3HaBaHUE HUX
Ha MOJEISIX.

[IpumeHeHne NpPU3HAKOB U CBOMCTB pPACMOJOXKEHUS TMPSAMBIX U
IJIOCKOCTEN MpU pPELICHUH 3a/1a4.

N300paxkeHne Ha pUCYHKAX M KOHCTPYHPOBaHME Ha  MOJENAX
NEPIEHAUKYIIIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, MMapauleIbHbBIX
MJIOCKOCTEH, YIIOB MEXIy MNPSIMOW M TUIOCKOCTEIO U 00OCHOBaHHWE
IIOCTPOEHHSI.

Pemenue 3a1au Ha BBIUMCIIEHHE TEOMETPUUECKUX BeNHUnH. ONUChIBaHNE
paccTosHUSA OT TOYKU J0 IUIOCKOCTH, OT MPSAMOM 10 IUNIOCKOCTH, MEKIY
IUIOCKOCTSIMH, ~ MEXJAY  CKpPEIIMBAIOIIMMHCS  OPSIMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CylecTBOBaHUS, CBOMCTBA).

N3o0pakeHne Ha yepTekax W MOJICISAX PACCTOSHUS W 0OOCHOBaHUWE
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CBOUX CyxzaeHud. OmpeneseHre ¢ BBIYUCIECHUE PACCTOSHUN B
npoctpancTBe. Ilpumenenne QopMyn U TeopeM IUIAHUMETPUU JUIS
pelIeHus 3a1ay.

O3HakoMJIeHHE C TMOHSTHEM MapaJUICIBLHOTO MPOCKTUPOBAHUS U €ro
cBoiictBamu. Dopmynuposanue meopemvl 0 HIOUAOU OPMOSOHATILHOU
npoeKyuU MHO20Y201bHUKA.

[Ipumenenue Teopuu s OOOCHOBAaHHS TOCTPOECHUN M BBIUMCICHUIA.
ApPryMEHTHUPOBAHHUE CBOMX CYXJICHHH O B3aUMHOM paCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYD.

MHororpanHuKu

Onucanne M XapakTepUCTHKAa pa3IMYHbIX BUJOB MHOI'OIPaHHUKOB,
IIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHe MHOTOTPAaHHHKOB U BBINOJHEHUE IIOCTPOSHHUS Ha
N300paKeHUSX U MOJEIISIX MHOIOI'PaHHHUKOB.

Bbluucnenue JIMHEHHBIX D3JIEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOHUrypaunusx, apryMEHTUPOBaHUE CBOUX CY)KICHUH. XapaKTepuCTHKa
U W300pak€HUE CCUCHHS, PA3GEPMKU MHO20SPAHHUKOS, BBIYHCICHHE
IUIOIIA/IEN TTOBEPXHOCTEM.

[loctpoenne mpocTeHmMxX ce4eHuid KyOa, MPHU3MBI, ITHPAMHUIBL
[Ipumenenue QaxkToB M cBeleHMH M3 MIaHUMeTpuu. O3HAKOMIICHHE C
BUJIAMU CUMMETPUI B IPOCTPAHCTBE, (OPMYJIMPOBAHUE ONPEICICHUN U
CBOMCTB.  XapakTEpUCTUKA  CUMMETPUM  TeJ  BpallleHus U
MHOI'OTPaHHUKOB.

[IpumeHneHne CBOMCTB CUMMETPHUU IIPU pelleHUH 3anad. Mcnonp3oBaHue
NpUOOPETeHHBIX 3HAHWKA JUII  HCCIENOBAaHWS W MOJACITHPOBAHUS
HECJIOXKHBIX 3aa4.

N300pakeHre OCHOBHBIX MHOTOTPaHHUKOB U BBIITOJHEHUE PUCYHKOB 110
YCIJIOBHSIM 3a1a4.

Tena u moBepxHOCTH
BpallleHUs

O3HakoMJIeHME C BUJaMHM TeJl BpalleHus, (OopMyIHpoBaHHE UX
ONPEACIICHUN U CBOWCTB.

DopMyIMpOBaHUE TEOPEM O CEYEHHHM LIapa IUIOCKOCTBIO U IIOCKOCTH,
KacaTelnbHOU K cdepe.

XapakTeprucTuKa U N300pakeHre Tell BpallleHus], UX pa3BEepPTKHU, CEUCHHUSI.
Pemenne 3agau Ha TOCTPOEHUE CEYEHMH, BBIYMCIEHUE JUINH,
pacctosHuM,  yrioB, Iuomazne.  [IpoBemeHne  qOKa3aTEIbHBIX
pacCcyXAeHUI NP PEIICHNUHN 3aa4.

[IppuMeHeHHe CBOMCTB CHUMMETPUM IIpHM pEIIEHWM 3aJad Ha Tela
BpalleH!sI, KOMOWHAIUIO Tell.

N300pakeHre OCHOBHBIX KpPYIJIBIX T€JI W BBIIOJHEHHE DPHCYHKa I10
YCIJIOBUIO 33J]a4l

N3mepenns B reoMeTpuun

O3HakOMJIEHHE C TOHATHUAMM IUIOHAAM W oO0beMa, aKcuoMaMu H
CBOMCTBaMH.

Pemenne 3amay Ha BbIUMCICHHE IUIOMAAEH IJIOCKUX GUTYp C
NPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYNI U (aKTOB U3 IUIAHUMETPHH.
N3ydyeHne TeopeM O BBIYUCIEHHH OOBEMOB MPOCTPAHCTBEHHBIX Tell,
pelieHre 3ajjad Ha NpUMEHeHHe (OpPMYN BBIUUCIEHUS OOBEMOB.
W3ydyenne c¢opmyn i BBIYMCIEHUS IUIOMIAZe MOBEpXHOCTEN
MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

O3HakOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA U TTOBEPXHOCTH CPEpHI.
Pemenne 3amadu Ha  BBIYMCIIEHHME  IUIOMIAAECH  MOBEPXHOCTU
MIPOCTPAHCTBEHHBIX TEII.

7. QJIEMEHTBI KOMEMHATOPUKU, TEOPUU BEPOSITHOCTEU U CTATUCTUKU

OcCHOBHBIE TOHATHUA
KOMOWHATOPUKH

W3yyeHne mnpaBuiga KOMOWHATOPHKM M IPUMEHEHHE IIPU DPEIICHUH
KOMOWHATOPHBIX 33/1a4.
Pemenne KOMOWHATOPHBIX 3a/1a4 METOJOM mepebopa W IO TPaBHIY
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YMHOXKEHHUS.
O3HakOMJICHHE C TOHSATUSMU KOMOWHATOPHKH:  pa3MENICHUSMHU,
COUYETAaHUSIMH, TEPECTAHOBKAMM M (QOpMylamMH Al UX BBIYMCICHUS.
OObsicHeHHne W TpuMeHeHue (GOopMyn Ui BBIYUCICHUS DPa3MEIICHUH,
MIEPEeCTAaHOBOK M COYETAHUW IpU pemeHuu 3anad. O3HaKOMJIEHHE C
ouroMoM HeroToHa u TpeyronpHuKOM [lackans. Pemenune npakTuaeckux
3aJ1a4 ¢ CIOJIb30BaHNUEM MOHATUN U MPaBUI KOMOMHATOPUKH.

DneMEHTBI TEOPUU

N3ydyeHne  KJIacCHMYECKOTO  ONPENENIEHUsS  BEPOSTHOCTH, CBOMCTB

BEPOATHOCTEU BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
PaccmoTrpenue npumepoB BeIUMCIICHUS BEpOSITHOCTEN. Pelenne 3ana4d Ha
BBIUUCIIEHUE BEPOSTHOCTEH COOBITUH.
OIeMEHTBI O3HakOMJIEHME C MPEJICTaBICHMEM YHUCIOBBIX JaHHBIX M HX
MaTeMaTHYECKON XapaKTePUCTUKAMHU.
CTaTUCTUKH. Pemenne mnpakTHueckux 3agad Ha 0OpaOOTKY YHCIOBBIX JaHHBIX,

BBIYHCJICHHUC X XaAPAKTCPHUCTHUK.




Pe3yabTaThbl 0CBOCHUA Y4eOHOM IMCHUILVIMHBI, OJIeKALINE NIPOBEPKe

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB Y4€OHON 3anaHus
Paznensr u Buapl u hopmbr
JeSATEIBHOCTH . Ne npunoxenus
TEMBI . . KOHTpPOJISL 3HAaHUU
CTYACHTOB (Ha YpOBHE Y4EOHBIX ACHWCTBUII) (YMK)
Beenenune O3HaKOMJICHHE C POJIBI0O MAaTEMAaTHKU B HAayKe, TEXHHKE,
SKOHOMUKE, MH(POPMALIMOHHBIX TEXHOJIOTHSX 51
IIPAKTUYECKON NeATeabHOCTH. O3HaKOMIIEHHE C LENAMH U
3aJla4aMd ~ M3y4YEHUs  MATeMAaTHMKA  IIPp4  OCBOCHHH
cnenuainbHocteit CI1O
1. AJITEBPA
Pa3BuTHe nonsaTus o Beimonnenne apudmMernueckux AeWCTBUIM Haja uduciamu, | BxomgHo# YMK: TecTsl A1 BXOJHOTO KOHTPOJIS
4quUCIIe co4deTras yCTHbIE U IMCbMEHHBIE IIPUEMBI.
Haxoxnenue mnpuOMIKEHHBIX 3HAYeHWH BenuyuH | | Texywuil
IIOTPELIHOCTEN BBIYHCIICHUN (aOcomoTHOMN u | ®pontasnbebi ¥ | YMK Bonpocer mo teme «Pa3Butue
OTHOCUTEJIbHOM); CPAaBHEHHUE YHUCIIOBBIX BBIPAKCHUH. WHIVBUAYAJIBHBI | IOHATHS O YACTIEN
Haxoxnenne  ommOOK B MpeoOpa3oBaHUAX U | ONPOC
BBIYUCIICHUSX (OTHOCUTCS KO BCEM IIYHKTaM IPOrPaMMBbl).
CamocrositenbHast | YMK Cam. pabota no teme «/leficTBust
pabota HaJ YUCIIaMn»,
YMK Cawm. pabota 1o Teme
«Haxoxaenne npuOInKeHHbIX 3HaUCHUH
BEJIMYUH U MOTPEIIHOCTEN
BBIYHCIICHUIY.
Kopsuu, crenenu, O3HakoMJIeHHE C TIOHATHEM KOpHSA N-u  CTeneHw, | Texywuil
J0rapuQmbl CBOMCTBAMHM PaJUKaIIOB U IIPaBUIaMU CPAaBHEHUS KOPHEH. @pontaneheii  u | YMK  Bonpocst no Tteme «KopHy,
DopMyTHpOBaHKE ONPECICHHUS KOPHS U CBOMCTB KOPHEH. | MHAUBUIYAIbHBIA | CTENIEHU, JTIOTapH(PMBbI»
Brluncnenue U cpaBHEHUE KOpPHEH, BBIIIOJIHEHUE MPUKHUIKHU | OIIPOC
3HAYEHHUsI KOPHS.
[TpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIpaXkeHHH, | Tect YMK Ttect no teme «Crenenu ¢

COJIeprKalINX paJiuKabl.

Breimonnenue pacueroB 1o (opmynam, coaepiKaiium
panuKalbl, OCYLIECTBIISISI HEOOXOAMMBIE TOJCTAHOBKH H
npeoOpaszoBanus. OnpeeneHrne paBHOCUIHLHOCTH BBIPAKECHHIA

e CTBUTEIIFHBIM ITIOKA3aTeICM,
YMK tect o teme «Jlorapudm.
CaoiicTBa morapudmoB.




Pe3ynbrarhl OCBOCHMSI OCHOBHBIX BHJIOB y4eOHOM 3ananus
Pa3nenst n Bunast 1 popmbl
TeMbL JeSITEIIBHOCTH } } KOHTpONA 3HAHH Ne npunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
¢ pagukaiiamu. PeleHre uppamoHaibHbIX YPAaBHEHUM. CamocrositensHas | YMK Cawm. pabota no teme «/leiicTBust
O3HakOMJIEHHE C MOHSATHEM CTENEHH C JCHCTBUTENbHBIM | paboTa HaJ CTENEHSIMU C pallMOHAIbHBIMU
[IOKA3aTEJIEM. [I0Ka3aTeIsIMU»,
Haxoxnenue 3Ha4eHUM  CTENEHU, MCIONB3YS  MPHU YMK Cam. pabota 1o Teme
HE0OXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA. «Bblunciienue u cpaBHEHUE
3anucbiBaHUE KOpHS N-M CTeMeHH B BHUJAE CTENEHU C norapu@moB».
JTPpOOHBIM TTOKA3aTeIeM U Ha000pOoT. IIpomescymounwiii
®opmynupoBaHue CBOWCTB creneHeil. Brrumcnenue | [lpaktuueckas
CTENEHeW C palMoOHAIbHBIM TIOKa3aTelieM, BbINIOJIHEHHE | paboTra Ne 1 [4,c. 7]
MPUKUIKA 3HAUCHUS CTEIICHH, CPAaBHEHHE CTEIICHEH.
[IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIpaXXeHHH, | [IpakTndeckas
COoJIepXKaIlMX CTEICeHW, TPHUMEHSs CcBolcTBa. Pemenue | pabora Ne 2 [4,c.9]
IIOKa3aTEJIbHBIX YPAaBHEHUM.
Pemenne norapudmuueckux ypaBHEHHIA. [IpakTuueckas
pabota Ne 3 [4,c. 11]
[IpeobpaszoBanue Boinonnenue npeoOpa3oBaHuil BbIpakeHUMN, NpUMEHEHUE | [Ipomedcymounbiti
anreOpandecKux dopmyn, CBA3aHHBIX CcO  cBoiicTBamM  creneHed  u | KoHTponbHas YMK Kontponbhas pabora Ne 1 mo
BBIPKECHHI norapudmoB. OnpeneneHue 00J1acTU TOMYCTUMBIX 3HAYCHHH | paboTa pazneny «Anredpay.
JOrapu(pMHUECKOTO BBIPAXKEHUS.
2. OCHOBBI
TPUTOHOMETPUN
OcHOBHbIE TOHATHUSA W3ydyeHue paauaHHOrO MeToJa M3MepeHus yrioB | Texywui
BpallleHUs U MX CBS3M C rpagycHoil mepoil. M3oOpaxkenue | @pontansubii  u | YMK Bonpocskl mo teme «OCHOBHBIE
VIJIOB BpAILIEHUS HA OKPYKHOCTH, COOTHECEHHE BEJIMYMHBI | MHAWBUIYAJIbHBIA | OHATUS TPUTOHOMETPUN
yrja c €ro pacroiaoXeHUEM. oIpoc
dopMynUpOBaHUE ONPEICIEHUH TPUTOHOMETPUUYECKUX
¢byHkumii g yraoB  moBopota M ocTpbix  yriioB | CamocrosrensHas | YMK Cawm. pabota no Teme «Pagnannas
OpsIMOYTOJIBHOTO  TPEYrojbHUKa M OOBsICHEHHE  MX | paboTa Mepa yria. CHHyC, KOCUHYC, TAHT€HC U
B3alMOCBSI3H. KOTaHT€HC YHCIIa.
OcHOBHbIE ITpuMeHEHNEe OCHOBHBIX TPUTOHOMETPHUUYECKUX TOXKAECTB | Texywuu




Pe3ynbrarhl OCBOCHMSI OCHOBHBIX BHJIOB y4eOHOM 3ananus
Pa3nenst n Bunast 1 popmbl
TeMbL JeSITEIIBHOCTH } } KOHTpONA 3HAHH Ne npunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
TPUTOHOMETPUYECKUE JUIS BBIYMCIICHUS 3HAYCHUU TpUroHomerpuuecknx (ynkuumii | @pontansusii  u | YMK Bonpocsl mo teme «OcCHOBHBIE
TOX/ECTBA 110 OJTHOM U3 HUX. WHJIUBUIYAJIbHBIA | TPUTOHOMETPHUYECKHUE TOXKIECTBA»
oIpoc
Tect YMK Ttect no teme «OCHOBHbIE
TPUTOHOMETPHUECKHUE QYHKIIUN.
Camocrositenbaass | YMK Cam. pabota o teme «DopMyIibl
pabota IIPUBENICHUSY,
YMK Cam. pabota no teme «Dopmybl
CIIOKEHUSI.
IIpomescymounwiii
[IpakTnueckas [4, c. 13]
paborta Ne 4
[IpeobpazoBanus N3yueHre OCHOBHBIX (hOpMYJT TPUTOHOMETpHUH: GOopMyInbl | Texywuti
IIPOCTEUIINX CII0JKEHUS, YIABOECHHS, npeobpazoBaHus cymmel | Tect YMK Ttect no teme «OCHOBHbIE
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKMX  (YHKIMA B  TpPOMU3BENEHHE U (bopMyIIbI TPUTOHOMETPUI.
BBIpaXEHUI IPOU3BENECHUS B CYMMYy U TPHUMEHEHUE INpPU BBIYUCIECHUU

S3HAYCHHUA TPUTOHOMCETPUYCCKOI'O BBIPAKCHUA W YHPOIICHUA
€ro.

Ilpomesxcymounvoiii

O3HakoMJIEHME CO CBOMCTBAaMH CHUMMETpuUM Touek Ha | [Ipaktnueckas (4, c. 16]
€AMHUYHOM OKPY)KHOCTM M NpPHUMEHEHHE HX JJs BbIBoAa | pabora Ne 5
(dbopMyn npUBEICHHUS.
ApKCUHYC, apKKOCHHYC, O3HakomiIeHHE c MIOHATUEM oOpatubIX | Texywui
apKTaHI€HC Yncia TPUTOHOMETPUUYECKHUX (YHKLIUH. CamocrosarenbHas | YMK Cawm. pabota no Teme «O0paTHbIe
W3ydyeHue ompeneneHuil  apKCUHYyca, apKKOCHHYca, | paboTta TPUTOHOMETpHUECKHE QYHKIIUNY.
apKTaHTeHca 4yucia, GOpMyJIMpOBaHHE HX, W300pakeHHe Ha
€AMHUYHOM OKPYXHOCTH, TpPUMEHEHHE T[pH pelIeHUun
YpaBHEHUM.
IIpocreiimme Pemenue mo ¢opmynaMm W TPUTOHOMETPUYECKOMY Kpyry | Texywuil
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Pe3yanaTH OCBOCHUS OCHOBHBIX BUJIOB yqe6H0171

3amanus

Pa3nenst n Bunast 1 popmbl
JIeATEIbHOCTH . Ne npunoxenus
TEMBI N . KOHTPOJISI 3HAaHUU
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)

TPUTOHOMETPUYECKUE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUM. @poHrtaneHbii U | YMK Bonpocsr o teme «lIpocreiimne
YPaBHEHHUS U [IpumeHeHne oOIIKMX METOAOB PpELICHUS YPaBHEHUM | MHAWBUAYAJIbHBIH | TPUTOHOMETPUUYECKHE  YPaBHEHUS U
HepaseHcmea (mpuBeneHue K JIMHEHHOMY,  KBaJApaTHOMY,  METOJ | OIPOC HepaseHcmea»

pa3JIOKEHUs] HAa MHOXXUTENHU, 3aMEHbl I[EPEMEHHON) IpH

pellIeHud  TPUTOHOMETpUUYECKHUX  ypaBHeHud. Ymenue | CamocrostenbHas | YMK Cam. pabora o teme

OTMEYaTh Ha Kpyre peleHus npocTteimux | pabora «IIpocreiinye TPUrOHOMETPUUECKHE

TPUTOHOMCTPHYCCKUX HCPABCHCTB.

LIpomesicymounuiu

YPaBHEHUS.

[IpakTnueckas
paborta Ne 6 [4, c. 18]
KonTponbhas
pabota YMK KonrtponsHas pabGora Ne 2 1o
paznenny «OCHOBBI TPUTOHOMETPHMY.
3. ®YHKIUH, NX
CBOWCTBA U
['PAOUKU
DyHKIMH. O3HakOMJIEHME C TIOHATHEM IIEPEMEHHOM, mnpumepamu | Texywuu
[Tonsarue o 3aBUCHMOCTEN MEXAY IEPEMEHHBIMH. @pontaneHbii ¥ | YMK Bomnpocs! no teme «®@yHKIuu.
HENPEePbIBHOCTH (PyHKIINH O3HakomJieHHE C TOHATHEM Tpaduka, omnpeneneHue | MHAMBUAYalbHbIH | [loHATHE O HEMPEepBIBHOCTU (DYHKIIMK»
MPUHAJJIEKHOCTH TOUKH rpaduky pyHkuuu. OnpeaeneHue no | onpoc
dopmyne mnpocreiiiiell 3aBUCUMOCTH, BUAa ee rpaduka.
Bripaxxenue o gpopmyiie oaHOM mepeMeHHON Yepe3 IpyTrue. CamocrositennpHas | YMK Cawm. padota o teme «O061acThb
O3zHakoMieHME c OIpeeIcHUEM ¢bynkuuu, | paborta orpeneneHus: PyHKIU».
dbopmynupoBanue ero. Haxoxxnenue o61acTi onpeaesieHus u
00J1aCcTH 3HaYEHHUH (QYHKIIMH.
CaoiicTBa QyHKIIUH. O3HakoMjieHHME € NpuUMepaMd  (QYHKIHMOHAIbHBIX | Texywuil
I'papuueckas 3aBUCUMOCTENl B peanbHbIX Impoueccax u3 cMexHbIX | OponraneHeli U | YMK Bonpocsl nmo teme «CBoiicTBa
WHTEpIpETALHS. JVCLIATIIIVH. O3HakoMJIeHHE c JT0Ka3aTeNbHBIMU | MHAUBUAYAIbHBIN | QYHKIUN»
IIpumepsr pacCyXKJI€HUSAMH  HEKOTOPBIX  CBOMCTB  JIMHEWHOHM U | OIIPOC
(GyYHKIIMOHAJIBbHBIX KBaJpaTUYHOM  (QYHKIUI, TpPOBEICHHE  HCCIEAOBaHUA
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Pe3ynbTaThl OCBOCHUSI OCHOBHBIX BHJIOB Y4€OHOM 3ananus
Pa3nenst n Bunast 1 popmbl
JeSITeTbHOCTH . Ne mpunoxenus
TEMBI . . KOHTPOJISl 3HAHUI
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)

3aBUCUMOCTEN B JUHEWHOW,  KYCOYHO-IIMHEHHOH,  npoOHO-nuHeiHoit 1 | Tect YMK Ttect no teme «DyHKIUU.
peanbHbIX MPOIECCax U KBaJApaTUYHON  (YHKIMHA, TOCTPOCHHE MX rpaduKoOB. CaoiicTBa (GyHKITUIY.
SIBJICHUSX [Toctpoenue u utenue rpaduxoB Qynkuwmii. MccnenoBanue
GyHKIIHH. CamocrositenpHass | YMK Cawm. paboTa o teme
CocraBnenue BHIOB (YHKIMHA IO JAaHHOMY YCIIOBHIO, | paboTa «IToctpoenue u ureHue rpapuKoB
peleHure 3a7a4 Ha SKCTPEMYM. bynknuii. UccnenoBanue QyHKITHN.
Brinonnenue npeobpazoBanuii rpadguka GyHKIuu.
OO6patHbie QyHKIUN Uzyuenue nowsmusi obpammuoti @yukyuu, omnpenencHue | Texywuil
BUIa W nocmpoenue epaguka obpamuou  @yukyuu, | @pontansabii ¥ | YMK Bomnpocer mo Teme «OOparHbIe
Haxooicoenue ee obracmu onpeoeieHus u ooiacmuy 3HayeHul. | ”HIUBUIYaIbHBIA | QYHKIIMMI
[IpumeHeHue CBOWCTB  (YHKUMM TOpU  HCCIEAOBAHUU | OIIPOC
YpaBHEHUN W pEUICHUH 3a/1a4d Ha SKcTpeMyM. O3HaKOMJICHHE
C TIOHATHEM CJIO)KHON (QYHKIUU. CamocrostenbHass | YMK Cawm. pabota o teme «Ilonstue 06
pabota 0o0paTHOW (QyHKIHNY.
Crenennsie, Boruucnenune  3Hauenudd  QyHKOME MO 3HAUEHUIO | Texywutil
MIOKa3aTeNbHbIE, aprymenTta. OnpezeneHue MmojokeHus: Touku Ha rpaduke no | @ponransHbii ¥ | YMK Bonpocsr no teme «CreneHHsble,
jorapumMuyuecKre u ee KOOpJIMHaTaM 1 Ha000pOT. WHAUBUAYAJIbHBIN | TOKa3aTeiabHblE, JIOTApUPMUUYECKHE U
TPUTOHOMETPUUECKHE Hcnonb3oBaHue CBOMCTB (DYHKIMM Ui  CpaBHEHUS | ONPOC TPUTOHOMETPUYECKHE (GyHKIHH.
¢yukaun. O6parHble 3HauUEHUH CTereHel 1 Jorapu@moB. OO0paTHble TPUTOHOMETPUYECKHE
TPUTOHOMETPUUECKHE [TocTtpoenue rpadukoB CTENEHHBIX M JIOrapHU(PMUUYECKHX byHKIHN
byHKIUN (GyHKIHIA.
Pemenue nokasatenbHbIX U torapugmuueckux ypapHenuit | CamocroarensHas | YMK Cawm. pabota no Teme «CreneHHas,
Y HEPaBEHCTB 10 U3BECTHBIM aJIFOPUTMAaM. pabota norapudmuueckas U moka3aTeibHast

O3zHakoMieHME c MOHSITHEM HENPEPBIBHON
nepuoandeckor GyHKIUU, GOpMyIUPOBAHNE CBONCTB CUHYCA
U KOCHHYCA, TOCTPOEHHUE UX IPahuKOB.

IIpomesicymounuiii

byHKIHN.

O3HakoMJIEHHE C MTOHATHEM rapMOHHYECKUX Kojiebanuil u | [lpakTuueckas (4, c. 22]
OpUMepaMu TapMOHMYECKHX KojieOaHMi i onucaHus | pabora Ne 7
MIPOLIECCOB B (PU3UKE U APYTUX 00JACTIX 3HAHUS.

O3HakoMJIEHHE C MOHATHEM pa3pblBHOM nepuoanyeckol | IIpakrnueckas (4, c. 24]
byHKIMM, GOpMYIMpOBaHUE CBOMCTB TaHIeHCa U KOTaHTeHca, | pabora Ne 8
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Paznens u
TEMBI

Pe3ynbTaThl OCBOCHUSI OCHOBHBIX BHJIOB Y4€OHOM
JESITEIIBHOCTH
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN)

Bunast 1 popmbl
KOHTPOJISI 3HAHUH

3amanus
Ne npunoxenust
(YMK)

MOCTPOCHUE UX TPAPHUKOB.

Pemenne crucreM ypaBHEHHH C IPUMEHEHHEM PA3JIMYHBIX
cnoco6oB. O3HaKoMJIeHHE C OOIIMMH BOIPOCAMM pPELICHHUs
HEPAaBEHCTB U MCIIOJIb30BAHUE CBOMCTB U rpa@uKOB (PYHKIIMIMA
IIpY PELIEHUM HEPABEHCTB. PelleHne HEpaBeHCTB U CHCTEM
HEPAaBEHCTB C IPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTHMYECKUX METOJOB ISl PEUICHMS
COJIepKaTeNbHBIX 3a7]ad M3 PA3IUYHBIX 00JacTel HaykKu U

pabota Ne 10

Kontponbnas
pabota

[Ipumenenue cBOMCTB GyHKIMMA U1 cpaBHEHHUS 3Ha4YeHH | KoHTposbHas YMK KontponsHas pab6ora Ne 3 mo
TPUTOHOMETPUUECKHUX byHKIUH, pemenus | pabora pazzneny «OyHKIUU U TpadUKmI».
TPUTOHOMETPUUYECKUX YypaBHEHUU. [locmpoenue cpaghuxos
00PAMHBIX MPUSOHOMEMPUYECKUX QYHKYUL U onpeoeneHue
no epaguxam ux ceovicme. BuIoaHEHHE TpeoOpa3oBaHUS
rpaduKoB.
4. YPABHEHUA U
HEPABEHCTBA
YpaBHEHMS U CUCTEMBI O3HaKOMJIEHHE C NPOCTEUINMMH CBEACHUSIMHM O KOpHAX | Texywuu
ypaBHeHU. HepaBeHcTBa | anreOpandecKux yYpaBHCHHM, TOHATHSAMH uccienoBanus | @pontanehbii 1 | YMK Bompockl mo teme «YpaBHEHHS U
Y CCTEMbI HEPABEHCTB C | YPABHEHUI U CUCTEM YPAaBHEHUM. WHIVBUAYAJIBHBIN | cucTeMbl ypaBHeHMH. HepaBeHncTBa u
JBYMsI IEpEMEHHBIMU W3ydyeHne TeOpUM PpaBHOCWIBHOCTH YpPaBHEHUH U €€ | Olpoc CUCTEMBI HEPABEHCTB C JBYMsI
npuMeHeHus. [loBTopeHne 3amucu pelmeHus CTaHIapTHBIX IIEPEMEHHBIMM
YpaBHEHUH, NPUEMOB MpeoOpa3oBaHUs YpaBHEHUH JUId
CBEICHMSI K CTAaHJapTHOMY YPaBHEHHUIO. CamocrosarensHas | YMK Cawm. pabora no reme
Pemenune paloHalIbHbIX, UppalMOHATIBHBIX, | paboTa «HepaBeHcTBa, OCHOBHBIE IPUEMBI UX
MOKA3aTeNbHBIX M TPUTOHOMETPUUYECKHUX YpPaBHEHHH H pELIECHUSD.
CHUCTEM.
Hcnonb3oBaHue CBOWCTB M TpapukoB QyHKUUN A | [lpomescymounuiii
pemenuss ypaBHeHui. [loBTOopeHuMe OCHOBHBIX IpueMoB | [IpakTuueckas (4, c. 28]
peuieHus cucreM. Perienue ypaBHeHUH ¢ MpUMEHEHHEM Beex | pabota Ne 9
npueMoB (pa3fiOKEHHsT Ha MHOXKUTENM, BBEJEHHUS HOBBIX
HEHM3BECTHBIX, IM0ICTAHOBKH, TpaQUUECKOro METOAA). IIpaxTrueckas (4, c. 30]

YMK KontponbHast pabora Ne 4 mo
paszzeny «YpaBHEHUS U HEPABEHCTBAY.
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Pe3ynbraThl 0CBOCHHS OCHOBHBIX BH/IOB YUeOHOMH 3amanus
Pa3nenst n Bunast 1 popmbl
TeMLL JeSITeTbHOCTH § } KOHTpONS 3RAHH Ne mpunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
OpakTUKUA. VHTepnpeTHpoBaHHE pE3yAbTATOB C YYETOM
peaNbHBIX OTPaHUYCHUH.
5. HAUAJIA
MATEMATHUYECKOI'O
AHAJIM3A
[TocnenoBarenbHOCTH O3HakomIieHHe c HOHATHEM yuciaoBoil | Texywuti
[IOCJIEA0BATEIbHOCTH, crocobamu ee 3amanus, | @poHraneHbii ¥ | YMK Bonpocs! o teme
BBIUUCICHUSIMU €€ WIeHOB. (O3HakomleHue ¢ nouamuem | AHAUBUAYyanbHbIH | «IlocienoBarenbHOCTH»
npeoena nocie008amebHOCHIU. O3HakomIIeHHE c | ompoc
BBIYHMCIIEHUEM CYMMBI OECKOHEYHOrO YHCIOBOTO psiia Ha
npuMepe BBIYHMCICHUS CYMMBI OeckoHeyHO YyoObiBaromel | CamocrostensHas | YMK Cawm. pabora no Teme «Crioco0sl
T€OMETPUYECKON IPOTPECCUH. pabora 3aJaHus [OCIIEJ0BATEIBLHOCTEI.

Pemenne 3amau Ha mnpuMeHeHue (HOPMYIBI  CYMMBI

0eCcKOHEUHO yOBIBaOIIEi FeOMETPUYECKOI POrPeCcCHH. IIpomesicymounvi | [4, c. 32]
[TpakTnueckas
pabota Ne 11
IIpownsBoHas u ee O3HaKOMJIEHUE C TIOHSTHEM IPOU3BOJIHOM. Texywuu
[IPUMEHEHUE Nzyuenne u ¢opmynupoBanue ee wmexaHuuyeckoro u | @ponrtaneheiii u | YMK Bonpocs! mo teme «lIpousBonHas
F€OMETPUUECKOTO CMBICIIA, U3yUYEHUE AITOPUTMA BBIUYMCIICHNS | MHAWBUYaJIbHBIA | U €€ IPUMEHEHUE»
IPOM3BOJHOW HAa TNPUMEPE BBIUUCIECHHS MTHOBEHHOMW | OIIPOC
CKOPOCTH U YTJIOBOTO KO3 PuIteHTa KacaTeabHOM.
CocraBneHue ypaBHEHHUs KacaTeldbHOW B oOmieMm Bupe. | Tect YMK rect no teme «lIpaBuna u
VYcBoeHue npaBuwil  AudepeHInpoBaHus, TaOJINLIBI bopMmynbl tuddepeHITPOBaHU».
IPOM3BOJIHBIX JJIEMEHTApHbIX (QyHKIUH, npumeHenue g | CamocrostensHas | YMK — Cam.  paGora mo  Teme
muddepeHMpoBaHUs  (QYHKIMNA, COCTaBJIEHHMs] YpaBHEHUs | paboTta «Haunbonpiiee 1 HauMeHbIIee 3HAUECHUE

KacaTenabHOU. M3yueHue TeopeM 0 CBS3M CBOMCTB (YHKLIMU U
IPOM3BOTHON, (POPMYIIUPOBKA UX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOJHON HCCIIEAOBAHUS
byHKIMH, 3a1aHHON (POPMYITOi.

VYcTaHoBIEHUE CBSI3U CBOWCTB (DYHKLMU U TPOM3BOJHON
10 UX rpapuKam.

Ilpomeorcymounvii
IIpaxTrueckas
pabota Ne 12

[IpakTnueckas

byHKIAN.

[4, c. 34]
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Pe3ynbrarhl OCBOCHMSI OCHOBHBIX BHJIOB y4eOHOM 3ananus
Pa3nenst n Bunast 1 popmbl
TeMbL JIeATEIbHOCTH } } KOHTpONA 3HAHH Ne mpunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
[lpumeHeHne TPOM3BOMHOW JJsi pemieHus 3amad  Ha | pabora Ne 13 (4, c. 36]
HaXO0XJIeHWE HauOOJIbIIEr0, HaWMMEHBIIEro 3HAueHUs M Ha
HaXOX/JIEHUE PKCTpEMyMa. [IpakTuueckas
paborta Ne 14 [4, c. 39]
[IpakTnueckas
paborta Ne 15 [4, c. 41]
Wurerpan u ero O3HakoMJIEHHE C TIOHATUEM HHTErpaja U nepBoodpasHoil. | Texywuii
[IPUMEHECHUE N3yueHnue npaBuia BelUMCIEHUs nepBooOpa3Hoil u Teopembl | @ponrtansHeiii U | YMK Bomnpocsl no teme «MHterpan u
Herorona — JleitOHuma. VHJUBUIAYAIBHBIM | €ro IIPUMEHECHUEY
Pemienne 3amau  Ha CBS3b MEPBOOOpA3HOM W €€ | Ompoc
MPOU3BOTHOM, BBIYHCICHUE MEPBOOOpPA3HON A JaHHOM
(GYHKIHH. Tect VMK Ttect no teme «llepBoobpaznas u
Pemenne 3agau  Ha [pPUMEHEHHWE MHTErpana A UHTErpay.
BBIYHCIICHUS (PU3MUECKUX BEIIMYMH U TUTOMIACH.
CamocrositenbHast | YMK Cam. pabora o teme «Ilnomaas
pabora KPUBOJIMHEWHOW TpaNECIIun.
Ilpomesrxcymounvoii
[IpakTnueckas [4, c. 44]
pabota Ne 16
[TpakTrueckas [4, c. 46]
pabota Ne 17
[IpakTuueckas [4, c. 48]

pabota Ne 18

KontponbHas
pabota

YMK KontponsHas pabora Ne 5 mo
pasneny «Hawama MaTeMaTH4eckoro
aHaIN3ay.
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Paznens u
TEMBI

Pe3ynbTaThl OCBOCHUSI OCHOBHBIX BHJIOB Y4€OHOM
JESITEIIBHOCTH
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN)

Bunast 1 popmbl
KOHTPOJISI 3HAHUH

3amanus
Ne npunoxenust
(YMK)

6. TEOMETPUSA

KoopauHatsl 1 BEKTOPBI O3HakomyleHME€ €  TOHSATUEM  BekTopa. M3yuenme | Texywuul
JIEKApTOBOM  CHUCTEMBl  KOoOpAMHAT B  mpocTpaHcTse, | PpoHtanbHbli U | YMK Bomnpocs! o teme «KoopauHatsl 1
MOCTPOEHHE IO  33JaHHBIM  KOOpAMHATAM TOYEK U | MHAUBUIYAJIbHBIA | BEKTOPBI»
IJIOCKOCTEM, HAXOXKICHUE KOOPIMHAT TOYCK. onpoc
Haxoxnenue YpaBHEHUH OKPYXHOCTH, cdepsl,
IJIOCKOCTH. BpIuncIeHne paccTOSHUN MEKy TOUKAMH. CamocrostenbHast | YMK Cam. paborta o teme «BekTopsl.
W3ydyeHre CBOWCTB BEKTOPHBIX BEJIWYWH, MpaBui | paboTta Mopaynb BeKTOpay,
pa3lioKEeHUs BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABUI YMK Cam. pabdota no teme «CkansapHoe
HAxXOXKJICHUs KOOPJAWHAT BEKTOpa B IPOCTPAHCTBE, IPABUII MIPOU3BEJIEHUE BEKTOPOBY.
JICUCTBUI C BEKTOPAMH, 3aJJaHHBIMH KOOPIMHATAMHU.
[IpuMeHeHue Teopuu MpH PELIeHUH 3a1ad Ha ACUCTBUA C | [Ipomescymounbiu
BEKTOpaMH. M3ydeHue CKaJsIpHOro MpoM3BEACHUS BEKTOPOB, | IIpakTnueckas (4, c. 51]
BEKTOPHOTO ypaBHEHHUs MpsMOW U TuiockocTH. [Ipumenenue | pabora Ne 19
TEOpPUH TIPU PEIICHUH 3aJa4 Ha JEUCTBUS C BEKTOpaMH,
KOOPJMHATHBIA  METOJ, IPUMEHEHHE BEKTOPOB I | IPaKTUYECKas [4, c. 54]
BBIUMCJIEHHS] BEIMYMH YTJIOB U PACCTOSTHUM. pabota Ne 20
KontponbHas YMK Kontpoinbnas padota Ne 6 o Teme
pabota «KoopamHaThl 1 BEKTOPBI».
[IpsiMbIe U TIIOCKOCTH B DopmMyJIHPOBKA U MPUBEACHUE AOKA3aTEIbCTB MPU3HAKOB | Texyuuul
NIPOCTPAHCTBE B3aUMHOTO  PAacHoOJIOKEHUS  OpsIMbIX U IockocTeil. | @ponTtaneHbii  u | YMK Bonpocel no teme «lIpsimMbie u
Pacno3naBaHue Ha yepTexax U MOJEISAX PA3TMYHBIX CIy4aeB | MHAUBUAYAJIbHBIA | IUIOCKOCTH B MPOCTPAHCTBE»
B3aUMHOTO  PacloOJIOKEHUS  OPsIMBIX W IJIOCKOCTEH, | ompoc
apryMEHTHPOBAaHUE CBOMX CYyXJeHUH. POopMynHpoBaHHE
ONPENCICHUN, NPU3HAKOB M CBOMCTB TnapaienbHbiXx U | TecT YMK rect no Teme «AKCHOMBI
MEePIEHANKYIISIPHBIX TIJIOCKOCTEH, IBYTPAHHBIX W JIMHEWHBIX CTEPEOMETPUNY,
YTJIOB. TECT MO TemMe «B3auMHOE pacIoioKeHne
BrimiotHEHNE TOCTPOCHHSI  YTIIOB  MEXAY TPSIMBIMH, MPSAMBIX U IIIOCKOCTEN B TPOCTPAHCTBEY.
NPSIMOM U IJIOCKOCTBIO, MEKY TUIOCKOCTSIMHU IO OMTUCAHUIO U
pacro3HaBaHUE UX Ha MOJICIIAX. CamocrositenpHast | YMK Cawm. paGoTa o Teme
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Pe3ynbrarhl OCBOCHMSI OCHOBHBIX BHJIOB y4eOHOM 3ananus
Pa3nenst n Bunast 1 popmbl
TeMbL JeSITEIIBHOCTH } } KOHTpONA 3HAHH Ne npunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)

[lpuMeHeHHe TPHU3HAKOB U CBOWMCTB  pacloJIOKEHUs | paboTa «BblunciieHue yrioB Mexay NpsSMbIMHU U
MPSIMBIX U IJIOCKOCTEN MPU PELICHUH 3a4au. IIJIOCKOCTSIMU»,

N3o00paxkeHne Ha pHUCYHKaX W KOHCTPYMPOBAHUE Ha YMK Cam. pabora no teme «Pemienue
MOJEJNIAX MEPIEeHIUKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH, 3a/1ad Ha BBIYMCIIEHHE T€OMETPUYECKHUX
IPSIMBIX, TAPAJIJIENIbHBIX IJIOCKOCTEH, YTII0B MEKy PSMON U BEJIMYUH,

IJIOCKOCTBIO U 000CHOBAaHUE MOCTPOCHUSI. YMK  3aganue  Ha  [OCTpPOEHHE

Pemenne 3amau  Ha  BBIYMCICHHE T'€OMETPUYECKUX «M306paxkenue IIPOCTPAHCTBEHHBIX
BenM4YMH. OnucChIBaHUE PACCTOSIHUS OT TOYKH O IJIOCKOCTH, buryp».

OT HOpsSIMOM 10 IJIOCKOCTH, MEXAY IUIOCKOCTAMHU, MEXAY | [Ipomescymounulii
CKpELIMBAOIIMMHUCS MPSAMBIMH, MEXAY Npou3BosIbHBIMU | [IpakTuueckas
¢durypamu B MpoCTPaHCTBE. pabota Ne 21 [4, c. 57]

@opMyIHpPOBAHUE M JOKA3bIBAHHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEeopeM CyIIeCTBOBaHUS, CBOMCTBA). [IpakTnueckas

N300pakeHre Ha uepTekax M MOJIENAX paccTOsiHMA U | pabdorta Ne 22 (4, c. 59]
000CHOBaHUE CBOMX CYXJeHU. OnpeneneHrne U BIYUCICHHE
paccrosHuil B mpoctpaHcTse. [Ipumenenue Gpopmyn u teopem | [Ipaktuueckas
IUTAHUMETPHHM JUIsl pelIeHUs 3a/1ad. pabota Ne 23 (4, c. 61]

O3zHakoMieHHE c MOHATHEM [apajIeIbHOTO
NPOEKTUPOBaHUS U ero cpoilctBamu. Dopmynuposanue | KoHTpoabHas
meopembl 0  HIOWAOU  OPMOLOHANBLHOU  npoekyuu | pabora YMK KontponbHas pabota Ne 7 o teme
MHO20Y20/IbHUKA. «[Ipsimbie u IJI0CKOCTH B

[TpumeHenue Teopuu UIsi OOOCHOBaHMS MOCTPOCHUH U IIPOCTPAHCTBEY.

BBIYMCIICHUM. APryMEHTUPOBAaHUE CBOUX CYXJICHHM O
B3aMMHOM PACHOJIOXKEHUU MPOCTPAHCTBEHHBIX (QUTYP.
MHororpaHHukH Omnncanne W XapakTepUCTUKA  PA3NIMYHBIX  BUAOB | Texywuil
MHOT'OTPAaHHUKOB, [IEPEUYHUCIIEHUE UX DIIEMEHTOB U CBOMCTB. O®ponrtaneHbii U | YMK Bomnpocsr o Teme
H300paxeHre  MHOTOTPAHHUMKOB M BBINOJHEHHWE | MHAUBUIYAIbHBIM | «MHOTOrpaHHUKN»
MOCTPOCHUS HA U300paXKEHUSAX U MOJEISIX MHOTOIPAaHHHUKOB. | OMPOC

Beluncienne  JIMHEHHBIX  JJIEMEHTOB W YIJIOB B

OPOCTPAHCTBEHHBIX ~ KOH(UTypauusx, aprymeHtupoBanue | Tect YMK Ttect no teme «Buasl

CBOUX CYXJCHHI. XapaKTepUCTUKA W N300paKECHUE CEUCHUS,

MHOTI'OI'PaHHUKOB. OCHOBHBIE 3JIE€MEHTEI
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Pe3ynbpTaThl OCBOEHUS OCHOBHBIX BHI0B Y4€OHOM 3anaHus
Pa3nenst n Bunast 1 popmbl
TeMbL JeSITEIIBHOCTH } } KOHTpONA 3HAHH Ne npunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
paseepmku  MHO202PAHHUKOG, — BBIUMCIEHHME  IUIOLIanel U CBOMCTBAY.
MMOBEPXHOCTEH.
[Toctpoenne mnpocredmmx cedeHudd Kyba, mpusmbl, | CamoctoarensHas | YMK Cam. pabGora mo Tteme «Ky0.
nupamuabl.  IIpumenenue  ¢akTtoB U cBegeHM w3 | pabora [Tapamnenenunen».
wiaHuMeTpud. O3HakOMJIEHME C BHUJAMH CHMMETpPUM B
POCTpaHCTBE, (HOPMYIUPOBAHUE ONpEAETICHUH U CBOMCTB. | [Ipomesicymounviil
XapakTepucTUKa CUMMETPUHU TEeN BpallCHUs u | [IpakTnueckas (4, c. 62]
MHOTOTPAaHHUKOB. pabota Ne 24
IIpuMeHeHne CBOMCTB CHMMETPUM IIPU PEIICHUU 33j]ad.
Hcnonb3oBaHue MpUOOPETEHHBIX 3HAHHWM IS MCCIICIOBAHUS | TPAKTHYECKAS [4, c. 64]
Y MOJICIIMPOBAHUS HECJIOKHBIX 3a/1au. pabota Ne 25
N300pa’keHre OCHOBHBIX MHOI'OI'PAaHHUKOB U BBIIIOJIHEHUE
PHUCYHKOB I10 YCJIOBHSM 3a/1a4.
Tena n moBepxHOCTH O3zHakoMieHHE c BUJIAMU TeN BpaleHus, | Texyuuti
BpAallEHUS (GopMyIUpOBaHNE UX ONPEJECICHUN U CBOMCTB. @pontaneHbii  u | YMK Bompocsl nmo Teme «Tema u
DopMyIUpOBaHUE TEOPEM O CEUYEHUU IIapa IUIOCKOCTBIO M | MHAUBUIYAJIBHBIM | TOBEPXHOCTH BPALLEHUS
IUIOCKOCTH, KacaTeabHOU K cdepe. orpoc
XapakTepucTUKa M H300pakeHHe TeJl BpalleHMs, HX
pa3BEpPTKU, CEYCHUS. Tect VMK Ttect no teme «Tema n
Pemenne 3amady Ha INOCTPOEHHME CEUYEHMM, BBIYHUCICHHE MIOBEPXHOCTHU BPALLEHUS.
JIUIMH,  pacCTOsSiHWUM, yrjoB, 1womane. Ilpoenenue
JIOKa3aTeNbHbBIX PaCCYXKICHNUN IIPU PEILICHUY 3a7ay. CamocrosarenbHas | YMK Cawm. pabora no teme «L{ununapy,
[IpumeHeHre cBOMCTB CUMMETPHUH IIPU PELICHUH 3ajjad Ha | paboTta YMK Cawm. pabora o teme «Konycy,
TeJa BpallleHusl, KOMOMHAIIUIO Tedl. YMK Cam. pabora mo teme «lllap u
N300paxeHne OCHOBHBIX KPYIJIBIX TEJ W BBIIOJHEHUE chepar.
PHUCYHKa 110 YCJIOBHUIO 3a/1a4l
Ilpomesrxcymounvii
[IpakTuueckas [4, c. 66]
pabota Ne 26
W3mepenus B reomeTpun O3HakoMJIeHHE C TMOHATUSAMH IUJIOUMATd U o0beMma, | Texywuil

aKCHOMaMH 1 CBOMCTBaMH.

@pOHTANBHBII U

YMK Bonpocel no teme «M3mepenus B

18




Paznens u
TEMBI

Pe3ynbTaThl OCBOCHUSI OCHOBHBIX BHJIOB Y4€OHOM
JESITEIIBHOCTH
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN)

Bunast 1 popmbl
KOHTPOJISI 3HAHUH

3amanus
Ne npunoxenust
(YMK)

Pemienne 3amad Ha BBIUKMCICHHE IUIOMIAACH INIOCKHX
buryp ¢ npuMeHEHHEM COOTBETCTBYIOIMUX (opMyI U (PaKTOB
U3 TUTaHUMETpHH. V3ydeHne TeopeM O BBIYUCICHUH 00hEMOB
MPOCTPAHCTBEHHBIX TEJI, PEUICHHWE 3a7ad Ha MPUMEHEHHUE
¢dopmyn BbruucieHuss oobemoB. M3yuenue Qopmyn ans
BBIYMCJICHUS TUIOIIAJICH MOBEPXHOCTEM MHOTOIPaHHUKOB U
TEJI BPAILLICHHUS.

VHIUBUYAJIbHBIN
ompoc

CamocrosiTeNnbHast
pabota

IIpomesicymounulii

reOMETPUMY

YMK Cam. pabota o reme «O0beMBI
TEI».

O3HakoMJIEHHE C METOJOM BbluMcIeHHUs 1wioniaau | [Ipaktudeckas [4, c. 67]
MIOBEPXHOCTH C(ephl. pabota Ne 27
Pemienue 3ajau Ha BBIYMCIICHUE IJIOLIAJICH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl. KonTponbHas YMK KontposnrHas padota Ne 8 o teme
pabota «MHororpanHuku. Tena U MOBEPXHOCTH
BpAILCHUS.
7. OJIEMEHTBI
KOMBHUHATOPUKMU,
TEOPUA
BEPOSATHOCTEN 1
CTATHUCTHUKHA
OcHOBHbIE IOHATHSA N3ydeHue mpaBuia KOMOMHATOPUKM M NpUMEHEHUe IpH | Texyujuil
KOMOWHATOPUKH peleHn KOMOMHATOPHBIX 3ajad. @pontaneneii  u | YMK Bonpocel nmo teme «OcCHOBHbIE
Pemenne koMOMHATOPHBIX 3a7]a4 METOAOM Iepedopa U MO | MHAUBUAYAIbHBIN | MOHATHSI KOMOMHATOPUKHU»
IIPABUIIY YMHOKEHUS. orpoc
O3HakomieHHE c MTOHATHSMH KOMOMHATOPUKH:
pa3MelICHUSIMH, COUYETAHMSIMH, nepecranoBkamu U | CamocrosrensHas | YMK Cawm. paborta o Teme «OCHOBHBIE
dopmynamu  ans ux  BbluucieHus.  OObsicHeHue U | paboTa MOHSTHUSI KOMOUHATOPUKHU».
npuMeHeHne (GOopMys AN BBIYMCICHUS  pa3MeIIeHUuH,
MEPECTAaHOBOK M  COYETAHWUW TpU  peleHuH  3anad. | [lpomesxcymounbvli
Osznakomnenne ¢ OuHomMoMm HbroToHa u TpeyroiabHHKOM | [IpakTHueckas (4, c. 69]
[Tackans. Pemenue mpakTH4ecKHX 3ajjad C MCIOJb30BaHHEM | pabora Ne 28
HNOHSATHUH U PaBUJI KOMOMHATOPHKH.
DJIEMEHTHI TEOPUU N3ydeHne KIIACCMYECKOTO OMNPEACIICHUsI BEPOSITHOCTH, | 1exywutl
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Pe3ynbrarhl OCBOCHMSI OCHOBHBIX BHJIOB y4eOHOM 3ananus
Pa3nenst n Bunast 1 popmbl
TeMbL JIeATEIbHOCTH } } KOHTpONA 3HAHH Ne mpunoxenus
CTYJICHTOB (Ha ypOBHE Y4YEOHBIX JICHCTBHIN) (YMK)
BEPOATHOCTEMN CBOICTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM. Oponrtaneubii 1 | YMK Bonpocel nmo teme «21eMeHTHI
PaccMoTpeHne npuUMEPOB BBIUMCIEHUS BEPOSTHOCTEH. | MHAUBUIYAIbHBIA | TEOPUU BEPOSTHOCTEN»
Pemienue 3a1a4 Ha BBIYHCICHUE BEPOSITHOCTEH COOBITHIA. ompoc
Tect YMK Ttect no teme «CoObITHS.
BeposTHOCTB COOBITHSY.

CamocrostenbHass | YMK Cawm. pabora o teme
pabota «BeposTHOCTH COOBITUSY.
IIpomescymounwiii
[IpakTuueckas [4,c. 71]
paborta Ne 29

DNIEeMEHTHI O3HakoMJICHUE C TPEICTABICHUEM YHCIIOBBIX TaHHBIX W | Texywutl

MaTeMaTU4eCKOU HUX XapaKTEPUCTUKAMU. @pontaneHbiii 1 | YMK Bonpockl nmo teme «2neMeHTHI

CTaTUCTHUKH. Pemienne mpakTtuyeckux 3amad Ha OOpaOOTKY YHMCIIOBBIX | MHAWBUAYAIbHBIM | MAaTEMAaTHUYECKOW CTATHUCTHKU»

JTAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTHK. orpoc
IIpomescymounwiii
[TpakTuueckas [4, c. 73]
pabota Ne 30
KonTponbHas YMK KontponbHas pabora Ne 9 mo
pabora pazneny «KomOuHaTopuka, cTaTUCTUKA U
TEOPHs] BEPOSITHOCTEN.

Hmocosvli DJIEKTPOHHBIE TECTOBBIE 3a1aHUS
KOHMPOTb:
9K3aMeH |
Hmozoewiti DNEeKTPOHHBIE TECTOBBIE 3aJaHUS
KOHMPOTb:
HK3aMeH 2

20




HOpﬂ[lOK H YCJIOBHUSA OpraHm3anuu HTOrOBOM aTTeCTAallui 10 ATMCHHUIIJINHE

1. ®opma npoBeAECHUS aTTECTALIUU:
1 cemecTp — ouppepenyuposannblii 3a4em 6 popme KOMNLIOMEPHOLO MECMUPOBAHUS,
2 ceMecTp — 9K3aMeH 6 popme KOMNbIOMEPHO20 MECMUPOBAHUS

2. TpeOoBaHUs K CTYOEHTY IO JOMYCKY K HTOTOBOWM aTTECTAI[MH: Cllaya BCEX MPAKTUYECKUX H

KOHTPOJbHBIX paboT.

3. KonmnuecTBo BapraHTOB 3aJjaHUM: CIy4alHbIN BEIOOP 25 BOMPOCOB U3 0a3bl TECTOBBIX BOIIPOCOB.
4. Bpemst BbinosiHEHUs 3aaHuii - 1 yac 30 MuUHYT.

5. O6opynoBaHue: TECTUPOBAHKE IPOBOAUTCS B KOMITBIOTEPHOM KJlacce.

6. Jlutepatypa myii CTYIEHTOB, MCIOJIb30BAaHUE KOTOPOW pa3pelieHO Ha 3K3aMEHe: He
IIPEYCMOTPEHO.

TumoBkle 3a1aHUA JUIA DK3aMeHa.

1 cemectp.
Ne Ne
Bormpocer Bapuantsl oTBeTOB
I OTB
a | KOMIUIEKCHBIM YHCIIOM
1 NG 0 | MppanMoHaIbHBIM YHCIIOM
' Yucno ABJIACTCA ... B | palMOHAJIBHBIM YHCIIOM
I | HATypaJbHBIM YUCIIOM
Haiitu x 1 y, eciu (X, y) pelieHHe CUCTEMbI a_ | peuieHui Her
5 {2x+3y:13 6 g g
. B ,
a | x=4x-=1
6 | x,=12,x;=1
3. | Pemmre ypaBHenue x* —5x°+4=0.
B | x=2,x,=1
ro| x,=12,x;,=1%1
(—oo, - ]u[3; +oo)
6 | (~oo; —1)u(3 +o)
4. | Pemmre HepaBeHCTBO x° —2x—3>0.
B (3; + oo)
ro| (-1 3)
a x=4
6 | x,=4x,=-1
5. | Pemmts ypaBHenue Vx+5=x-1. 5 | x=3
r | x=3x,=-2
a | (ci-1)
x—1 0 (— o 1)
6. Pemmre HepaBencTBO —— > 0.
x+1 B (—oo; —1)U(1; +oo)
r (1, + oo)
a1
a a =
7. Kaxoe u3 BbICKa3bIBaHM BEPHO? a 1
0 Cl_n ==
a
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N

5
Il

=
2

B
T a*n — _an
1
a | =
9
3[n6
8. Breraucnure \/3— . 6 |9
B |27
r |6
a | ab=p
JlorapugpMoM HOJIOKUTEIBHOTO Yrcia b 1mo 5 o’
9. | ocnopanuro a (109, b) naseiBaercs Takoe uncno =2
s | a-p=b
P, 4TO ... R P
a |9
1 6 |81
10. | Beraucauts logg, x == B |81°
2 1
r | =
9
a X1, = i2
§) x=-1
x2-4 _
11. | pewnts ypasuenne a* ' =1. s | 3, =+l
r x=2
a x=1
§) x=2
x+3 X _
12. | Pemmuts ypaBnenne 2°° -2 =112, P ——
r | x=3
a | x>7
) x>15
. log,(2x-5)>2. :
13. | Pemmnre nepasencrso 10g,(2x—5) s 565
r x<7
a | x=4
6 | x=-3
.| Log.8=3, x=2
14 9 r X B | x=2
r x=-2
a | KOCHHYCOM
15 Aolcmucca X TOUkr M 4HCI0BOI €TUHUYHON 6 | curnycom
" | OKpY>KHOCTH Ha3bIBaeTCs ... YUCIa « . B | apKKOCHHYCOM
I | apKCHHYCOM
P s
a | X
6
5 |5
16. | Haitnure paauannyio Mepy yrima 60°. pa
)
2
r | &
3
1
a COSa = E
17. | Beruucnuts 3HaueHue COS«, ecnu Sina = —
2 6 V3
COSo = 7
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I/Iae(o;zj. B COSO{:—Z
2 2
T COSo =——
a | >0
18. | Onpenenuts 31aKk siN195°. 6 | <0
B =
Vs
a —_——
6
7
1 5 | 5
. | arcsin| -=
o, | a3 o
B —
6
27
r | &£
3
a | sina
T 6 | —siha
. COS(— - =?
20 (2 ) B COSx
r -COSox
a | (~ooo0)
21 O0nacTbio 3HaueHUH QPyHKIUHU = COS X 6 (_ T +7 )
" | aBuseTes ... B [_L 1]
r| (31
a X=m,ne”Z
0 | Xx=2m,ne”Z
22. | cosx=1 x=7? B x=%+27zn,nez
r x:z+7zn,nez
2
a | x=2/m, ne’Z
T
. o =—+m, ne”Z
23. | Pemmts ypaBHeHue sin®x—2c0sx+2=0 " 2 <
B x=mw+2m, ne”Z
x=sm, he’Z
a —%+27zk<X<%+27zk,keZ
1 6 | 2ik<x<rm+27K, keZ
.| P co -=.
24 €LLNTE HEPABEHCTBO COS X > 2 5 —Z+2ﬂk<X<Z+2ﬂk,k€Z
6 6
r —2?7[+27zk<x<2?ﬁ+2ﬂk,kez
Kakoii rpadux ¢pyHkumu n3odpaxkeH Ha a | y=sinx
pucyske? 6 | y=cosx
5. | A B | y=arcsinx
2 ”/ X 7 /“
1= M%x r | y=arccos X
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2 cemecTp.

No Bormnpocsl BapuanTtsl oTBETOB
' g BY
1 = —
=M
Ay
. 2 | y=—
1 BriOpats onpenenenye npou3BoaHON AX
bynxumy. 3 | y=limay
Ax—0
s |y=lm%
AX—0 Ay
1 | y=2x*-3+6
\ 2 | y=6x*-3
2. y=2X"-3x+6, y'-? - 7
3 | y=12x"+3x+6
4 | y=6x*+3
1 | y'=cosx-sinx
3 [TpousBoaHas GyHKIMK Y =SiN X - COS X 2 | Yy =cosx+sinx
" | paBHa ... 3 | y'=cos2x
4 | y'=sin2x
1 |4
4 Haiitn 3HaYeHne mpou3BogHOM HyHKINU 2 |6
' y=2x" +400SX B TOUKE X =0 3 |0
4 |4
1
1 |y==
X
1 1
2 | Y==+—
_ ' 2 2X
5. y=In2+In2x, y'-? 11
3 == +=X
y 2 2
11
4 =4 =
/ 2 X
CKOpOCTh TOHOYHOT'O aBTOMOOWIISA, 1 |46
JIBHKYIIETOCS IPSIMOJTMHENHO, 2 |28
6. | msmensiercs o saxony V(t) =4t> -2t . 3 |12
YckopeHue roHOYHOTO aBTOMOOWIIS B 4 45
MOMEHT BpeMeHH t =2 paBHO ...
Haiitu yrnosoii koagduunent 1 |1
7. KacaTeJIbHOW, IPOBENECHHON K KPUBOM 2 |2
=4x* -6x+1 AlL-1 3 |-t
y B TOYKE ( ) 4 14
1 |-2
8 Haiitu makcumym QyHKunn 2 |4
© | y=—x*+12x. 3 |2
4 | npyro#t oTBeT
"o\ 1 | HeomlpeeIeHHBIM HHTETPAIIOM
9. Ecm F (X) = f(X), o dpysxmms F(x) 2 | mbdepermpyemoi
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Ha3bIBaeTCs ...7 3 | mepBooOpazHOI
4 | uHTErpaNbHON
1] 267
MHoxecTBO Beex epBOOOPa3HBIX 2 1 R N
10. X
y=2¢
byHKIIUH AMEET BUJI ... 3 o7
4 |27 +C
1 |16
“1 , 2 |36
11. | Onpenenensblii HHTErpa IEX dx 3 |6
0 e
eH ... 4 1 —
paBeH 6
9
[Tmomanas KpUBOJIMHEHHON 1 J.(\/; +1}jx
Tpanenuu D onpenensercs nuaTErpanom 4
4
¥ 2 'f(\/; + 1}jx
12. y=d+1 i
é 3 J‘(\/; + 1}jx
9
0 4 9 s 9
=t =t 4 I Jxdx
4
CxopocTh IBMIKEHUS Teja 3a7aHa 1 | 1690 m
= (372 _ 2 |62m
13. | ypaBHEHUEM v=0r"+2-1) . Torna 3 319m
yTh, IPOHAEHHBIN TesoM 3a 10 ¢ ot
Hayasia JBYKCHHS, PaBEH ... 4 | 1090 m
1 ;-;=|a|-;-COS¢
14, | Ompenenenue CKanIpHOro MpOu3Be/CHNS 2 | ag=a-6-CoS ¢
BEKTOPOB. 3 ;x;’:;-;-COS(p
4 Q-E:M-E-singo
1 | c(-4;-10)
. . L. . |2 |c(420)
15. | a(~13),b(~2;4). Haitaure c=2a+b. -
3 | c(-4;10)
4 | ¢(0;10)
1 [-1
— - — - 2 |23
16. | Haitru M-N, ecr m (L 4), n (—3; -5). 3 | -17
4 |-23
1 TF0OBIe YeThIpE TOUKH JIeKAT B OJTHOU
Kakoe u3 cne VX YTBEPKICHUI [LTOCKOCTH
17. BeDHO? JLYIOIHIX YTBE2IL yepes JIto0ble TPU TOUKH, HE JIeXKalllre Ha
PHO 2 | OHOH MPSMOM, MPOXOAUT IIIOCKOCTh, U

IIPUTOM TOJIBKO O/THA
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JrOOBIE TPU TOYKH HE JIeKAT B OJTHOU

3 TJIOCKOCTH
4 JTr0OBIe YEThIPE TOUKH HE JISXKAT B OJHON
TJIOCKOCTHU
1 | AD
18 HazoBuTe 0011y10 IpsIMY0 MI0CKOCTEMN 2 | onmpefenuTh HEellb3s
" | AFD u DEF. 3 | DE
4 | DF
[TnockocTs, mapasuienbHas cropone AB 1 |10
TpeyronbHrka ABC, nepecekaer ero 2 |5
croponsl B Toukax M u K. Haitogure 2
nnuny AB, eciiu Touka M — cepeauna 3 65
ACu MK = 10.
C
19.
A &
1 | xonyc
20. | /IBa oCHOBaHUS UMEET ... 2 | uanMHIp
3 | mupamuaa
4 | Terpasap
Hatigure 06beM npaBHIIbHOM 1 |24 cM?
LIECTUYTOJIBHOM IIPU3MBI, TUIOIIA/(b 2 | 12c™m®
OCHOBaHUs KOTOpOM paBHa 12 cM?, a 3 | 8cm?
060KOBOE peOpO paBHO 2 CM. 144 cm3
21.
4
1 |40
2 |23
3 |59
22. 32
JnameTp ocHOBaHMS KOHYyca paBeH 18, a 4
JutnHa oOpasyroiiei paBHa 41. Haiinure
BBICOTY KOHYCA.
KonngecTBo crmocoboB cocTaBieHus 1 |3
93 | TPEXIIBETHOrO ¢uara ¢ Tpemst 2 |6
" | TOpU3OHTATBHBIMH TTOJIOCAMU U3 TPEX 3 |2
pa3IMYHBIX [BETOB PABHO ... 4 |1
Ecnu BepostHocTs P(A)=1, TO coOBITHE 1 | HCBOIMOXHEIM
24. 2 | TOCTOBEPHBIM
Ha3bIBACTCH. ..
3 | He3aBUCUMBIM
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4 | cmy4yaiiHbIM
BepositTHOCTB 3a0071€Th TPUIIIIOM BO 1 |400
Bpems snuiemun pasHa 0,75. CKonbko 2 | 100
25. | 4eJ0BeK MOXKET 3a00J1eTh ATOI OOJIE3HBIO 3 |300
Ha IIEpBOM Kypce KoJuIeaKa, SCIU 4 200
nocTynuiv yautbesi 400 yenoBek?

[ITKAJIA cooTBETCTBUS YKCIIa MPABUIbHBIX OTBETOB Ha TECTOBBIE BOIPOCHI OLICHKAM I10
[IITUOAIILHOHN IITIKAJIE

KonnuecTBo npaBmIIbHBIX OTBETOB TeCTa
«2» -«HEYJOBIETBOPUTEIHHOY 0-14
«3» - «yIOBJIECTBOPUTEIHHO) 15-18
«4»- «XOpOIIOH 19 - 22
«5»- «OTIHYHOY» 23 - 25

Tunosble KOHTPOJIbHBIE 3aJaHusl H METOAUYECKHE MaTepHaJbl [ TEKyliero M
MPOMEKYTOYHOT'0 KOHTPOJIA

Tunossle 3a1aHus 1715 QPOHTANBHOTO U UHJIMBUAYAJIBLHOIO ONIpOca
1o teMe «IIpon3BosiHas U €€ IPUMEHEHUEN.

JaiiTe onpezaeneHne Npon3BOIHON QyHKIUH.
HuddepenumpoBanue GyHKIMHA — 3TO ...
OO0BbscHUTE TeOMETPUIECKUI CMBICI ITPON3BOTHOM.
Kax Beruncnsercst yriioBoil Ko3hQuIueHT KacaTeabHON B JTaHHOW TOYKE KPUBOU?
Yemy paBHa IpPOU3BOAHAS NPU JAHHOM 3HAYEHUU apryMeHTa C F€OMETPUYECKOW TOYKHU
3peHus?

6. 3anummMre ypaBHEHHUs KacaTelIbHOW M HOpPMalM, MPOBEIACHHBIX Yepe3 JaHHYI0 TOUKY Ha
KpHBOM.

7. Kak onpenensercs CKOpoCcTbh U3MEHEHHUs QYHKIIUHU MIPU JaHHOM 3HAYEHUU aprymMeHTa?

8. Kak ompenensiercst yckopeHue MPSIMOTUHEHHOTO ABM)KCHUS TOYKU MPHU JTaHHOM 3HAYCHHUU
aprymesra?’

9. Kakue pusnyeckue 3agaqn peniaroTcs ¢ MPUMEHEHUEM TTPOU3BOTHON?

10. Yemy paBHa MpOM3BOAHAS TOCTOSTHHOM?

11. Yemy paBHa npou3BOJHAs aprymMeHTa?

12. Kak BblUMCIs€TCS NPOU3BOAHAS aNreOpandyeckoil CymMMmbl (YHKIMH, MPOU3BEICHHUS U
4acTHOTrO (QyHKIHNA?

13. IlpuBenute GpopMybl 11 HAXOXKACHUS TPOU3BOJHBIX CUHYCA U KOCHUHYCA.

14. Yto Ha3bIBaeTCA MPOU3BOAHON BTOPOTO TOPSAKA?

CHENSINY .

Kpurepuu olieHKH YCTHOrO OTBETA:
[Tpu oreHke 00yUaroIErocs ClieayeT yUUThIBATh:

1) ITOJIHOTY U MPAaBWIBHOCTh OTBETA;
2) CTENEeHb OCO3HAHHOCTH, TOHUMAHHUS U3YYE€HHOTO;
3) SI3BIKOBOE O(hOpPMJICHHE OTBETA.

OreHka «5» CTaBUTCS, €CIU 00yJaroLuiics

— TIOJTHO PacKpbLI co/iepKaHKMe MaTepuasa B 00beMe, IPelyCMOTPEHHOM MPOTrpaMMOH,

— U3JOXKWI  Marepual  TI'PaMOTHBIM  SI3bIKOM B ONPEICIEHHOM  JIOTMYECKOU
MOCJIEZIOBATEBLHOCTH, TOYHO HCIOJB3YS MaTEMaTHYECKyld TEPMHUHOJOTHIO U
CHUMBOJIMKY;

— TOKa3al YMEHHE WUIIOCTPUPOBaTh TEOPETHUUYECKUE IOJIOKEHHS KOHKPETHBIMU
IpUMEpaMu;
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OTBEYAJl CaMOCTOSATENIbHO 0€3 HaBOIIIMMX BONMPOCOB. BO3MOXHBI oOfHA - JBE
HETOYHOCTU MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIIAJKAX, KOTOPbHIE
00yJaronuiics JErKo UCTIPABIII 110 3aMEUaHHUIO TPETIoaBaTesl.

Onenka «4» CTaBUTCA, €CIHM OTBET YAOBJIETBOPSIET OCHOBHBIM TPEOOBAHMSM K OTBETY Ha
OLIEHKY «5», HO IIPX 3TOM MMEET OJIUH U3 HEAOCTaTKOB:

B H3JIOKCHUHN JOITYHICHBI HeOOoIbIINe Hp06enm, HC HCKa3sUBIIHMEC MATCMaTH4YCCKOC
COACPIKAHUE OTBETA,

AONYIICHBI OAWMH — ABAa HCAOYCTA IMPU OCBCIICHHWH OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYaHHIO,

A0 YIICHBI omuoOKa WM Oojee ABYX HCAOUYCTOB IHpPHU OCBCIICHHU BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBEIKJIAJKaX, JIETKO UCIPABJICHHBIC 110 3aMCUYaHUIO IIPCIIOJaBaTCIIs.

Onenka «3» cTaBUTCS, B CIEAYIOIIUX CIy4asix:

HCIIOJIHO HJIM HEIIOCJIICAOBATCIBHO PACKPBITO COACPKAHMUEC MaTcpuhaia, HO IIOKa3aHO
OGH.ICC INOHUMAHHEC BOIpPOCa U IMPOACMOHCTPHUPOBAHBI YMCHHA, AOCTATOYHBIC IJIA
,Z[aJ'IBHCfIH.IeFo YCBOCHHUS MMPOrpaMMHOT'0O MaTC€pualia,

HUMCJINCh 3aTPpYAHCHHUA WKW  JOITYHICHBI OIIMOKH B OIpCaACICHUN HOHHTI/If/'I,
HCIIOJIBb30BaHNH MaTeMaTU4eCKOM TCPMHUHOJIOTUHU, qepTeiKax, BBIKJIaKax,
HCIIPABJICHHLIC ITOCJIC HCCKOJIbKUX HABOJAAIINX BOIIPOCOB,

O6yanOHIHI>'IC${ HC CIIpaBWJICA C IIPUMCHCHHUCM TCOPUU B HOBOH CUTyalluu IIpUu
BBIITOJIHCHHUU IMPAKTHUYCCKOI0 3aaHuA, HO BBIIOJHHWII 3aJdaHUA 00513aTeIIFHOTO YPOBHA
CJIOKHOCTH I10 ,Z[aHHOﬁ TEMC,

IIpH 3HAHUKU TCOPCTUUCCKOro MaT€pHraia BbIABICHA HCAOCTATOYHAA Cq)OpMHpOBaHHOCTB
OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

OneHka «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

HE PacKpBITO OCHOBHOE COJIep)KaHNEe yueOHOro MaTepuarna;

OOHapy)KEHO HE3HAaHWE WJIM HEMOHWMaHHWE OoJbIIed Wi Hambojiee BaKHOW YACTH
y4eOHOro MaTepuarna;

JOMYIIEHBI OIMTUOKUA B OMpPEACIICHUN TMOHSATUN, TIPU HCIOJIb30BAaHUM MaTEMaTHYECKOM
TEPMHUHOJIOTUH, B PHUCYHKaxX, YepTekax WiIHM rpadukax, B BBIKJIAIKaX, KOTOpbIE HE
WCIIPABJIEHBI MOCTIE HECKOIBKUX HABOISIINX BOIIPOCOB.

Tunoossle 3ananus Uit Tecta mo teMme «lIpasmia u dopmynbsl auddepeHIINPOBAHUS.

No Bonpoc No Bapuanmer omeema
a | (Utv) =u'+V
1 6 | (u+ V) =
" | TIpousBogHass CyMMBI paBHa ...
B | (u+ v) =
rol(u+ v) -
a | (W) =u-v
5 6 (uv)' —u'+V'
" | [IpousBogHAst IPOU3BEICHNUS PABHA ... p
B | (W) =uv-u-v
r (W) =uvau-v
a |0
' 6 |C
3 Ipoussommas (Cu) =... : lu -
r |[Cu
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14
14
a uy_uv
\ Vv’
’
6 u) uv+uv
4 v V2
' [Ipon3BogHAas 4aCTHOIO paBHA ... '
u u'v—uv’
B — -
v 4
’
. uy uv-uv
Vv v2
a an—l
6 Xn-l
S. (x” )’ _ . N
n-1
r an+1
1
X
6 '
(|n x) = 6 | Inx
B e
T X
a e
7 o o6 | x°
(e ) = B el.e
r |-e*
a | —sinx
1
8. N 0 —_
(sinx) =... sin x
B COS X
r | —CosX
a —COS X
9 60 | —sinX
1 -
"~ | (cosx) =... B_| SinX
1
r -
sin x
a ax
10. Y 6 | ax“!
(a):,,_ B | a*Ina
T - ax

I/IHCTPYKI_II/IHZ U3 NPpCAJIOKCHHBIX BAPUAHTOB OTBCTA BLI6CpI/ITC OJINH HpaBHJ’ILHLIﬁ.

Kpurepuu olleHKH TECTOBOTO 3aaHUS:

3a OJIMH MTPaBUJIBLHBIN OTBET HAYUCIISIETCS] OJTMH OasuT

Orenka Bamer

5 Brimonraeno 91-100%;
4 Brmonuaeno 75- 90%;
3 Beimonaeno 60-74%:
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| Beimonseno Menee 60%
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TunoBsle 3aJIaHUS JJIS CAMOCTOSITSIIHFHOM Da6OTBI 10 TEMEC (<O6DaTHBIe TPUTOHOMCETPHUYCCKHUEC

jl}ng![I/II/I».

KpaTkue TeopeTHuecKkrue CBEACHHMS:
TaOmuia 3HaueHUI

. OOpaTtHbIe TPUTOHOMETPUUYECKUE KLU
TPUTOHOMETPUUECKHUX (HYHKIUI p p p ymxn

y =arcsin x y =arccos X
y* 3 iy Y 2
O Z z Z Z : y=sinx y=narccosx /#
6 4 3 2 1r- ! Cagle \3/
sina| 0 | + v2 |3 1 T 2 o 2
2 2 2 2: E y=cosx
|_ i -1 1 E n x
COS 1 ? g % 0 el % 2
J3 5| e y =arctgx y = arcctgx
9o | 0 |22 1 y )
3 3 Cyml. v[ S "
He \/§ N y = arctg x
ct V3
go ey J§ 1 ; 0 %1() 1 » \n

10 1 %
Obpa3zey evinoiHeHUs 3a0aHUA:
IIpumep 1. Borauciuts: arcsin 0+arccos 0+arctgO.

. T v
Pemrenne: arcsin 0+arccosO+arctg0=0+—+0=—

Ortset: arcsin 0+arccos 0+ arctg0 = .
Tpumep 2. Beraucnuts: arcsin(-1) — arccos(— l)
Pemenmue: arcsin(—1) —arccos(—1) = —arcsin1—(z —arccos1)= —% (-0 =—Z_g=-2C

Ortger: arcsin(—1) —arccos(—1) = 3

2
IIpumep 3. Berancnurs: cos(arcsin LJ

1 j T 1 \/E
—COSZ

Pemenue: cos(arcsin— =

V2
V2.

OrTBer: cos(arcsm

%)

2
Ilpumep 4. Boluuciurs: Sln(ﬂ' arcsin j

Jrsnl gl
sinf z—= |=sin~—==
6 2

Ortger: Sin| 7 —arcsin —,
[ -arein |-

N

Pemenne: Sln(ﬂ' arcsin

Ilpumep 5. Yro Oonpme, arctgl,5 umu arctg4 ?
Pemenue:
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Y ] Tak kak ¢yHKIMS y=arctg x Bo3pacraromias,
To arctgls < arctg4, rak kak 1,5<4.

y = arctg x

+—

1 X

Orser: arctgl,5 < arctg4,

3aoanue ons camocmosmenvHol pabomoi:
Beruuciauts:

1. arctgl+arctg(-1)

e (3)
2. arccos —+arccos | ——
2 2

! ( 1)
3. sin| arccos =
2
3
4. cos 7z+arccos7

.1 .1
5. Yro Ooiblie, arcsmg 5810 arcsmE?

Kpurepun olleHKH caMOCTOSATEIbHONW PaOOTHI:

Onenka «5» cTaBUTCS, €clii padoTa BHIMOJIHEHA MOJHOCTHIO 6€3 OIMO0K U HEJI0UETOB.

Onenka «4» craBuTcs 3a pabOTy, BBINOJHEHHYIO MOJHOCTBIO, HO OOOCHOBaHHUS IIaroB
pellieHrs HEIOCTAaTOYHbl WIM JONyLIeHa OJHa OmMOKa WIM [Ba-TPU HENOYETa B BBIKJIAJKAX,
PUCYHKaX, UepTekax Wiu rpadukax.

OneHka «3» CTaBUTCS, €CITH 00YJArOIIHMIACS MTPaBUIIHHO BBITIONHIII HE MeHee 2/3 Bcelt paboThl
WJIH TOMYCTHII OoJiee OJJHOM OMMOKU Wi 0oJiee IBYX-TPEX HEJOUYETOB B BBIKIIAAKAX, YEPTEKAX UIH
rpadukax, Ho oOydarouuiics BiaieeT 00sS3aTeIbHbIMA YMEHUSAMH IO TIPOBEPSEMOIL TEME.

OneHka «2» CTaBUTCS, €CIHM YUCIIO OUIMOOK M HEJJOUETOB MPEBBICUIIO HOPMY JUISL OLICHKH «3»
WJIM NIPaBUIJIBHO BBINOJIHEHO MeHee 2/3 Bcell paboThl.

Kputepun ommbdok:
- Krpy 6 p M omubkaM OTHOCATCS OIIMOKHM, KOTOpble OOHApyKHBalOT HE3HAHHE
oOyuaromuMucst GopmyJi, MpaBUJl, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE UX NPUMEHSTH;
HEe3HaHHE MMPUEMOB peIIeHUs 3aay, pACCMaTPUBAEMBIX B y4eOHUKAX, @ TAK)KE BBIUUCIUTEIIbHBIE
OILLIMOKY, €CITU OHU HE SIBJISIFOTCS] ONTUCKOIA;
- KHerpyO b M ommOkaM OTHOCATCA: MOTEpsl KOPHS WJIM COXPAaHEHHE B OTBETE
IIOCTOPOHHET0 KOpHS; 0TOpachiBaHue 0€3 0OBSICHEHUI OIHOTO U3 HUX U PaBHO3HAYHbBIE UM;
- KHenouerTaM OTHOCATCA: HEPALMOHAILHOE PELIEHHUE, ONIMUCKH, HEAOCTATOYHOCTDh MIIU
OTCYTCTBHE MOSICHEHHH, 000CHOBAHUI B PEIICHUSX.

Tumossle 3aaHus JUI TPAKTHUECKON padoThl 1o TeMe «I[Ipeodpa3oBaHms TDPUTOHOMETPUUYECKUX
BBIPAXKEHUIN»

Tema: IIpeoOpa3zoBanusi TPMTOHOMETPHYECKHUX BbIPAsKCHUH.
Ilearn padoTrbl: HAyyuThCs  UCIHOJB30BAaTh  TPUTOHOMETpUYECKHE  (GOPMYIBl  JUIsS
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUH.

Kpartkoe usioxenue Temsbl.
Dopmynvl npeodpaz06anus cymmovl U PAZHOCHMU MPUOHOMEMPUYECKUX QYHKUUIL 6
npou3seeoenue
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Si”a+5inﬂ=28ina+ﬂcosa;ﬂi sina—sinﬂ:ZSina;ﬁCOSQZﬂ;
COSa+C03ﬂ=ZCOSa+ﬂcosa_ﬂ; COSa—cos,Bz—zsinaJrﬂsina;ﬂ;
in(a
tgattgp=IN@EA) . T nez.
cos @ Cos 3 2

Dopmynvl npeodpazo0eanus NPOU3EEOCHUA MPULOHOMEMPUYECKUX YYHKUUTL 8 CYyMMY

COs Cos = %(COS(OK — ) +cos(x +,6’));
singsin f§ = %(COS(a—ﬂ)—cos(aJr/g));

sina cos B = %(sin(a - B)+sin(a + B)).

IIpuMepsI BHITOTHEHHST 32/ TAaHHIA.
Mpumep 1. TIpeo6pasosats B mpoussenenue: €S 75° +C€0s15°
Pewienue:
B HeoOxomuMyro GpopmyITy MOACTaBUM JaHHBIC 3HAYCHHSI:
o+ o—
'B - COS 'B
2 2
75° +15° 75° —15°
- COS

COS & + COS f = 2C0S

cos 75° + cos15° = 2cos =2c0s45°-cos30°=2-

2 1\
2

2

N[ S

OtBeT: —
2

IIpumep 2. [IpeoOpazoBats B CyMMY: 25in(x + a)- COS(X - oc)
Pewenue:
B HeoOxonumMyro ¢popmyiy MoACTaBUM JaHHBIC 3HAYCHHUS:

sina-cosﬁ:%(sin(a—/)’)+sin(a+,8)) a=X+a, f=Xx-a

2sin(x+a)-cos(x—a)= Z%(Sin((x +a)-(x—a)) +sin((x+a)+(x-a))=

=sin(x+a—x+a)+sin(x+a+ x—a) =sin(2a) +sin(2x)
Otsert: Sin2x +sin 2a

Hpumep 3. Jokazats Toxaectso: Sin10° +2sin5° cos15° +sin40° = cos10°
Pewenue:

Pasnoxum npousseaerne 25in5° cos15° Ha cymmy o hopmysie, moTydnM:

2sin5° cos15° =sin(5° —15°) +sin(5° +15°) = sin(—10°) +sin 20° = —sin10° +sin 20°
[ToicTaBUM MONTYYEHHOE BBIPAKEHUE, TOTYIHM

sin10° —sin10° +sin 20° +sin 40° = cos10°

sin 20° +sin 40° = cos10°

sin 20° +sin 40° - mpeo6pasyem 1o hopmymne Sin ¢ +Sin A, momyunm
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sin 20° +sin 40° = cos10°
20° +40° 20° —40°
.CoS

2sin =cos10°

2sin30° - cos(—10°) = cos10°

2% -c0s(—10°) = cos10°

cos(—10°) = cos10°

c0s10° = cos10°
OTBeT: 4TO U TPeOOBAIOCH JIOKA3aTh.
3aganus 15 NPaAKTUYECKOil padoThbl.

Tak kak COS(—a) =COS« , TO

Bapuanr 1.
1 TIIpeoGpasosars B npoussBenenue:  sin75° +sinl15°
2 TlpeoGpasosath B CymMy: a) 8cos 7 -cos3a, 6) sin52°30"-cos 7°30’
sina +sin3a
— =19 2¢,
3 Jloka3aTh TOXIECTBA: coS =+ €05 305_
sin(a + B)+sin(a - ) "
sin(a+ B)-sin(a- ) 9o
Bapuanr 2.
V4
1 [IIpeobpaszoBarh B IpOU3BEACHHE: cos 0o CoS T
2 IlpeobOpa3oBarh B CyMMY: a) sin45° -sin15° , 6) cos37°30’ - cos 7°30'

3 JlokasaTh TOXIECTBA:

tga+tgf sin(a+p) _ 0
tga—tgB sin(a-p)
0) (cosa—cos ) —(sina —sin B) :—4sin2¥cos(o¢+ﬂ)

Kputepuu olleHKH TpaKTHYSCKUX Da6OTI

Onenka «5» CTaBUTCS B TOM ClIydae, eciid 00ydaroIuncs:

BBITIOTHWI paboTy B IOTHOM 00beMe;

B [IPEJICTABJICHHOM OTYETE MPaBUIHHO U aKKYPaTHO BBITIOJHUJ BCE 3aIHCH, TAOIHUIIBI,
PUCYHKH, TpadUKH, BHIYUCICHUS;

odopmiieHa paboTa B COOTBETCTBUU C TPEOOBAHUSAMU,

B JIOTUYECKHUX PACCYKJECHUAX U 000OCHOBAHUU PEIICHUsS HET MPOOETIOB U OMHUO0K;

B pEUICHWHW HET MAaTeMaTHYeCKHX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIHCKA, HE
SIBJISTFOIIASICS CTICACTBMEM HE3HAHUS WM HETIOHUMAaHHS y4eOHOro MaTepuana).

OHCHKa «4» CTaBHUTCA B TOM cjIyduae, eClir O6y‘l&IOH.[PII>iCHI

paboTa BBHITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIaroB PEIICHUsS HEIOCTATOYHBI (eCiu
yMeHHe 000CHOBBIBATh PACCYKIIEHHUS HE SIBISLIOCH CIIEUaIbHBIM 00BEKTOM MPOBEPKH);
JIOITyIIIeHa OJTHA OIMMOKA WIIM JBa-TPU HEJOYETa B BBIKJIAJKAaX, PUCYHKAX, YePTEIKAX HITU
rpadukax (eciu 3Tu BUIBI pabOTHI HE SIBISUTUCH CIEIIHATEHBIM 00bEKTOM MPOBEPKH).

Onenka «3» cTaBUTCS B TOM CiIydae, eCiid 00yJaromuics:

paborta BeIosHEHA Ha 60%);

JOITYIIIEHBI 00JIee OTHOW OMMOKH MK 0oJiee IBYX-TPEX HEJOYETOB B BHIKJIAIKAX, YEPTEkKAX
Wi rpadukax, HO oOyyaromMics BiajleeT 00sM3aTeNbHBIMU YMEHUSMHU MO NPOBEpsieMOi
TeMe.

OI_[CHKa «2» CTaBHUTCA B TOM cjIyduae, €Clir O6y‘~I&IOH.IHﬁCH:

JOTYIIIEHbI CYIIECTBEHHBIC OIMMOKHM, TIOKa3aBIIMe, YTO OOYYalomMHCS HE BIIAJIEET
00s13aTeIbHBIMI YMEHHUSIMU TI0 TAHHOHN TeME B TIOJIHON MepeE;
3HAUUTENbHAS YacTh pabOThI BHITIOJHEHA HE CAMOCTOSTENBLHO.
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Tunoswle 3aJaHus JJIsI KOHTPOJIbHOM Da6OTBI 10 pasaciay <(AJIF€6D8.>)

Bapuanr 1.
1
12 83

25 .05

Breruncnure

2 4144
Brrancnure W
3 Bumumcuure log; 2,5+ log. 50

Peumre ypasrernue 2X+8 =X,
5 2
Pewmrte ypanenne 100 Y (X" =3x)=-1.

Bapuant 2.
1
21 532
4 -4
Brrauciaute 34:3

2 Brrauciaute 3\/ 250 - %/Z
3 Buumemre log, 40—log, 2,5
4 Pemmre ypasherne VIX+4 =X,
5

Pemure ypaBHeHME Iog% (X2 —4x)=-1

Obpasey ogopmnenus 3a0anus:

3aoanue 1. Pemnte ypaBHeHUE ™ I+3x =1 -4,
Pemenue:

V1432 =1_x  gos6e0em 6 Keaopam obe yacmu ypagHeHusl.
(¥1+32) =1 -»)*;
1+ 3x=x> - 2x + 1;
x°~5x = 0.
x(x-5)=0

x=0 unu x=5.
IIposepxa: ecmu X =0, To ™ 1+3.0=1-0 , 1 =1 - BepHo;

ectux =5, 1o ¥1+3:3 =1_5,4:4—HeBepH0.
OtBer: x=0

Kpurtepuu olleHKM KOHTPOJbHOM paOOThI:

OtmeTKa «5» CTaBUTCS, SCIIN:

- paboTa BBITIOTHEHA TIOJTHOCTHIO;

- odopmiieHa paboTa MPaBUIBHO U aKKYpPaTHO;

- B JIOTHYECKHUX PACCYKIEHUSX U 000CHOBAHUHU PELIEHUS HET MPOOENIOB U OLINOOK;

- B pEIIEHUH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXHA OJHA HETOYHOCTb, OIHKCKA, HE
SIBJISTIOIIASICS CIICICTBUEM HE3HAHUS WJIM HETIOHUMAaHMs YIeOHOTO MaTepuana).

OtmMmeTKka «4» CTaBUTCS, SCIIN:
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- paboTa BBINIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS INIArOB PEIICHUS HEIOCTAaTOUYHBI (€Ciu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIIEIIMATLHBIM 00BEKTOM IMPOBEPKH );

- JIOTyIlleHa OJHa OIMOKa WM ABa-TPU HEJOYETa B BBIKJIAJKaX, PUCYHKaX, 4epTeKax WIIU
rpadukax (eciu 3TH BHJIBI PA0OTHI HE SIBIISTMCH CHEIUATBHBIM 00 BEKTOM IPOBEPKH).

OtmMmetka «3» CTaBUTCS, €CIIU:

- JIOIYIIEHBI O0Jiee 0HON OMMOKH Uik 0oJiee IBYX-TPEX HEJOUYETOB B BHIKJIAJKAX, YEPTEkKAX
win rpadukax, Ho 00yJaromuiics BiaaeeT 00a3aTeIbHBIMU YMEHHUSMHU 110 IPOBEPSIEMOM TEMe.
OTMeTKa «2)» CTaBUTCSI, ECIU:

- JOTIYIIEHbl CYIIECTBEHHbIE OMIMOKM, TIOKa3aBIIMEe, 4YTO OOydaloluiics He BIlajeer
00s13aTeTbHBIMA YMECHHUSIMHE 110 IAHHOW TeMe B TIOJTHOM Mepe.

Kpurepuun ommobox:
- Krpy 6 s M omumbKkaM OTHOCATCA OIIMOKH, KOTOpbIE OOHApYKHMBAIOT HE3HAHHE
oOydJaromumucs (GopMyJsi, TpaBHI, OCHOBHBIX CBOICTB, TEOpEM M HEYMEHHE UX TNPHUMEHSITH;
HE3HAHHE MTPUEMOB PEIICHUS 3aay, pACCMaTPUBAEMBIX B y4eOHUKAX, a TAK)KE BHIUUCIUTEIILHBIC
OLIMOKH, €CITM OHU HE SIBIISIOTCS OTIMCKOM;
- KHerpyO0 b M ommOkaM OTHOCATCS: MOTEPS KOPHS WM COXpAaHEHHE B OTBETE
MIOCTOPOHHET0 KOPHS; 0TOpackiBaHKe 0e3 00BICHEHUI OTHOTO U3 HUX M PABHO3HAYHBIC HM;
- KHengoueTaM OTHOCATCS: HEPAIMOHAIBHOE PEIICHHUE, ONMCKH, HETOCTATOYHOCTD WU
OTCYTCTBHUE MOSCHEHUH, 000CHOBAaHH B PEIICHUSX.

IIpumepsI TeM pedepaToB (T0KIAT0B) H HHANBHAYAJIbHBIX IPOEKTOB
— HenpepsiBHBIE 1p0oOH.
— IIpuMeHeHue CII0KHBIX IPOLEHTOB B dKOHOMHUYECKHUX PacyeTax.
— IlapannenbHoe IPOEKTUPOBAHNUE.
— CpenHue 3Ha4eHMSI U X IPUMEHEHUE B CTATUCTHKE.
— BexkropHoe 3a1aHue NpsIMbIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
— I'padmueckoe penieHre ypaBHeHUIH U HEPABEHCTB.
— IIpaBunbpHBIE MHOTOTPAaHHUKHU.
— Konnueckue ceueHus u uX MpUMEHEHHUE B TEXHHUKE.
— Ilonsarue nuddepennnana u ero NPUIOKEHUS.
— Cxembl TOBTOPHBIX UCTIBITAaHUN bepHymu.
— HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.
— Jlorapudmsl 1 UX IpUMEHEHUE.

— Tpuronomerpus B OKpyKarolieM HaC MUPE U KU3HHU YEJIOBEKA.
— IIpousBonHas u ee IPUMEHEHHUE.
— HHuTerpan u ero npuMeHeHHeE.

— JuddepenunanpHple ypaBHEHUS U UX IPUMEHEHUE.

K kpumepusam oyenku camoCTOATEIBHON pabOTHI 110 HAITUCAHUIO pedepara OTHOCSATCS:

— KpUTEpUH OLICHKH BBEICHUS: HAJTMUMEe 0OOCHOBAHUS BBIOOpA TEMBI, €€ aKTyaJlbHOCTH; HAJTMUUe
cOpMYNIHMPOBAaHHBIX IleJiell u 3a7ad  paboThl; HAIWYME KPATKOW  XapaKTEpUCTHKH
MEPBONCTOYHUKOB;

— KpUTEpUH OLIEHKH OCHOBHOM YacTH: CTPYKTYypHUpOBaHHE MaTepHala 1o pasjenaM, naparpadam,
ab3aliamM; COOTBETCTBHE COJIep)KaHUs Marepuaia TeMe pedepara; MNpoOJIEeMHOCTh U
Pa3HOCTOPOHHOCTh B HM3JI0KEHWU MaTepHaja; BBIJENEHHE B TEKCTE OCHOBHBIX IMOHITUH U
TEPMHUHOB, HUX TOJKOBAHHEC, HAJIWYUC TPHUMEPOB, HIUIIOCTPUPYIOIIUX TCOPETUUYCCKUC
MIOJIOKEHHS,

— KPUTEPHUU OLCHKH 3aKIOUYCHHA: HAJIUYHWEC BBIBOAOB II0 PE3yJIbTaTaM aHAJIM3a; BBIPAXXCHHUC
CBOETO MHEHHUS T10 TTPOOJIeME;

— odopmiieHue pedepaTa B COOTBETCTBUH C TPEOOBAHUSIMH;
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— 3ammra pedepara: cBoOOAHOE BIAJACHHE MaTepHalioM pedepaTa, KauecTBO OTBETOB Ha
BOTIPOCHI.

METOAUYECKHUE VYKA3AHHUA I OBYYAIOIIUXCA IO OCBOEHHUIO
JAUCHUIIJINHBI.

[Ipuctymass x w3yuenuro guctumumasl OJ[.03. «Martematuka: anrebpa W Havaia
MaTEeMaTHYECKOT0 aHaliu3a, FeOMETPHs», CTYJAEHTY HEOOXOAMMO BHHUMATEIbHO O3HAKOMHTBHCS C
TEMaTUYECKUM IIJIAHOM 3aHITHH, CIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

OCHOBHBIMH BUJAMU ayJUTOPHON pabOTHl CTYACHTOB SIBIISIIOTCS YPOK M IPAKTHYECKHUE
3aHATHS.

B xonme ypoka mpemnogaBarenb M3jaraeT M pa3bsCHAET OCHOBHbIE, HAUOOJEE CIOMXKHbBIE
MIOHATHUS TEMBI, @ TAK)KE CBSA3aHHBIC C HEW TEOPETHYECKUE U NpaKThieckue npodiemsl. Bo Bpems
3aHATUI HEoOXOAMMO BecTH KOHCHEKT. [IpernonaBarens AaeT Ha ypoke 3aaHusl JUIsl 3aKpeIUIeHus
MPOI/IGHHOTO MaTepuaa, OPraHu3yeT M OKa3bIBAET CTYACHTY IIOMOIIb B CAaMOCTOSITEIbHON paboTe
BO BpEMsl YpOKa, JaeT PEeKOMEHJAlMM Ha MOATOTOBKY K INpPaKTHYECKOW paboTe M yKa3aHus Ha
BBINIOJIHEHUE JoMallHell paboTel. Bo BpeMsi ypoka mpenojaBaTesb TakKe MPOBOJIUT NPOBEPKY
TEOPETUYECKUX 3HAHUM IO TEME IPOILIOr0 ypoka. AKTHBHOE ydacTHE CTYyJEHTa BO BCEX dTamax
3aHSTHS, TO3BOJIUT €MY KAaueCTBEHHO YCBOMTb HEOOXOJMMBIH TEOPETUYECKUH M IMPaKTUYECKUM
MaTepual, pa3o0opaTbCs B OCHOBHBIX BOINPOCAX M MOJYYUTh JONOJHHUTEIbHbIE HEOOXOIUMBIE IS
MOHUMaHUA U JAJIbHEHIIEN TPAKTUYECKOU IEATENHbHOCTH PEKOMEHAAIMH TTPEMTOJABATEIIS.

B xone usydyenus pucuumumael OJ1.03. «MaremaTuka: anredpa u Hauana MaTeMaTH4ecKoro
aHaJln3a, FEOMETPHUS» MPETYCMOTPEHO 60 uacoé NPaKTUUECKUX paboT, KOTOPbIE MPOBOATCS MOCIIE
U3Y4YEHHs TEOPETUUYECKOr0 MaTepraa.

[{ensiMu BBITIOJIHEHUS IPAKTUYECKUX paOOT SABIISIOTCS:

1) obobmienue, cucremaTus3anus, yriayosieHue, 3aKpeIuieHUue MOJyYEHHBIX TEOPETHYECKHX
3HAHUN IO KOHKPETHBIM TEMaM;

2) ¢opMupoBaHME€ YMEHHMH NPUMEHSATHh MOJIYYEHHBbIC 3HAHUS Ha IPaKTHKE, pearu3aius
€IMHCTBA MHTEIJIEKTYaJIbHOM U MPaKTUUECKOMN JeATeIbHOCTH;

3) pa3BUTHE MHTEUIEKTyalbHBIX YMEHUH y OyIyHmIMX CHEIHMaIMCTOB; AHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.

4) BeIpaOOTKY NpH pElIeHUHM IOCTaBJIEHHBIX 3a7ad TAaKUX MPO(EeCCHOHATBHO 3HAUYMMBIX
KauyecTB, KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi NHULIMATHBA.

[TpakTyeckue 3aHATHS BBIPAOATHIBAIOT y CTYIEHTOB HABBIKM MPUMEHEHMs MOJIYYEHHBIX
3HaHUW JJIs pelieHus NpoecCHOHAIbHBIX MPaKTUYECKUX 3ahad. Ha mpakThueckux 3aHATHUAX
CTYZCHTBI BBIIIOJIHAIOT TPEHUPOBOUHBIE YIPAXKHEHMSI, PEIIAIOT 3a7a4l, 3aHUMAIOTCSl IOCTPOEHUEM
rpauKoB, CXeM, U3TOTOBJIEHHEM MAaKETOB, MOJEIUPOBAHUEM U T. [I.

Bo Bpems npoBeneHus 3aHATHI oOyuaromue JTOJKHBI UMETh METOAMYECKHE YKa3aHUs 110
BBITMIOJTHEHUIO MPAKTUYECKUX PAOOT, KOHCIEKTHI JIEKIIUHA, CPEACTBO JJsl BBIYMCICHUH, JTUHEHKY U
KapaHaall.

Kaxxnas mpaktuueckas padoTa COJIEPKUT TEMY U 1IeJIb pabOThl, TEOPETUUECKHE CBEICHUS,
o0paserl BBIOJHEHHS 3aJaHUI U caMU 3a/1aHusl.

[Tocne oxkoH4aHUs pabOTHI KaXKIbl CTYIEHT cocTaBisieT oTueT. HeOpexxHoe odopmiienue
OTYETa HEJOIIYCTUMO.

CryneHT 00si3aH BBIIIOJHUTH BECh MEPEUYECHb MPAKTUYECKUX PaloT.

Tpebosanus kK 0opMIeHUIO 0OMYEmOo8 K NPAKMUYECKUM pabomam.

OT4eThl K BBIIOJHEHHBIM MPAKTHUECKUM paboTaM JOKHBI COOTBETCTBOBATH TPEOOBAHUAM
Enunoit cucremsl koHCTpykTOpckoil nokymeHTauuu (ECKJl) m EnnHONM cucTeMBbl TEXHUYECKON
noxkymenTanuu (ECT/).

OT4eTsl HAYMHAIOTCS C TUTYJIBHOIO JHCTAa. Bce mnocienyromue JNCThl, TEKCTOBOIO
JOKYMEHTA JTOJKHBI UMETh paMKy. PaMKy HaHOCST crjiomHoi ocHOBHOM nuHuel (8=0,5...0,8 Mm)
Ha paccTostHUM 20 MM OT JIeBOH rpaHuUIlbl hopMaTa U S MM OT OCTAJIbHBIX TPAHUI] opmara.

Otder Mo mpakTUYECKOM paboTe cienyeT BBINOJIHATH B TeTpaau (opmara A4 uyepHHIaMU
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YEepHOI'0 WJIM CUHETO 1IBETA, TAOIUIbI M PUCYHKH — KapaHIALLIOM.

Bce nmucTel HyMepyroTCs CKBO3HOM HyMepauued. TUTYIbHBIM JUCT BXOIUT B KOJIMYECTBO
nuctoB. Ha Bcex mocneayrommx JucTax HyMmepalus mpocTaBisercss B MUKpo mramiie (10x 15 mm).

TekcT pacnosiaraercs BHyTpU PaMKH C COOJIIOJEHUEM PACCTOSHUMN:

* B HaYaJIe CTPOKH HE MEHEE 5 MM;

* B KOHIIE CTPOKU HE MEHEE 3 MM;

* OT BEpXHEW WM HUKHEH CTPOKHU TEKCTa JI0 BEPXHEH MM HUXKHEH paMKH JIOJKHO ObITh HE
MeHee 10 Mm;

* HOBBIM a03all HAYMHAIOT, OTCTYNAast 15 MM OT rpaHUIIbl TEKCTA;

* MEX]Y 3ar0JIOBKOM M MOCJIEAYIOIUM TEKCTOM JIOJKHO OBITh HE MEeHee 15 Mm.

Kaxnas npaktudeckas paboTa HAUMHAETCS ¢ HOBOT'O JIMCTA.

B 3arosioBke Ka)k0i MpakTH4ECKON pabOThI YKa3bIBAETCSA TEMA U HOMEP pabOThI:

IIpaxmuueckas paboma Ne .
Tema:

Bapuanm Ne .

Kaxxnpiii BapuanT pabOThl COCTOMT M3 HECKOJBbKUX 3anad. OOyyarommiicss JODKEH PELIUTh
3aJjauy 10 BapUaHTy, HOMEP KOTOPOTo YKaXeT IpernoiaBaTeib. B paboTy H0KHBI ObITh BKJIIOUEHBI
3aJjauu, yKa3aHHbIE B PAKTHUECKOW paboTe, CTPOTO 110 MOJI0KEHHOMY BapHAaHTY.

Ilepen pemeHreM Kax10i 3a1a4un HaJl0 BBIIKCATh OJIHOCTBIO €€ YCIOBHE.

Pemenue 3amau ciengyer usnaratb MoAPOOHO M AaKKypaTHO, OOBSACHSAS U MOTHBHUPYS BCE
JeUCTBUS 10 X0y PELICHHs U Jieast HeOOXOAUMBIE PUCYHKH.

[locne momydeHus: mMpoBEpeHHOW palOThI, CTYIEHT JOJDKEH HCIPABUTh BCE OTMEUYCHHBIC
OILIMOKHU.

B xome paboThl HEOOXOAMMO CTPOro COONIOAATH IMpaBWiIa TEXHWKH Oe3omacHocth. [Ipum
pa0oTe B KaOMHETE CTYJCHTaM 3alpeIaeTcs:

— HaxOJHTHCS B KaOMHETE B OTCYTCTBUU NPETOABATENsI U Ha IEPEMEHE;
— BCTaBaTh CO CBOET0 MECTa U XOAMUTH MO KaOMHETy 6e3 pa3pelleHus IpenoaBares;
— pa3MmelnaTth Ha paboyeM MecTe NOCTOPOHHUE MPEIMETHI.

OO6yuatomuiicst 00s13aH:

—  CIIOKOWHO, HE TOPOISACh, HE 33J€Basi CTOJIbI, BXOJUTh B KaOMHET M 3aHATh OTBEIEHHOE €My
MECTO,

— paboTaTh Ha OJIHOM, 3aKPEIJICHHOM 32 HUM MECTe,

—  BO BpeMs IlepeMeHbI IOKUHYTh KaOUHET,

— TPHUCTYNATh K paboTe M0 yKa3aHUIO MPenoIaBaTers,

— 110 OKOHYAHHIO paboThI C/IaTh BbIIaHHBIE MaTepHaIbl IPENoJaBaTeo,

— TIPUBECTHU CBOE paboyee MECTO B MOPSAIOK.

Jns  ycmemHoW TMOATOTOBKM K MPAKTHUECKUM 3aHATHSM  CTYIEHTY HeoO0Xoauma
MpeABapUTeNIbHAsT CaMOCTOsITEbHAs padoTa MO TeMe IUIAHUPYEMOro 3aHATHs: paboTa Haj
KOHCIEKTOM, y4eOHHMKOM, Y4eOHBIM MOCOOHEM, HMHTEpHET - pecypcamu, 4TOObl OCHOBATEIHHO
OBJIQJIETh TEOPUEH BOMPOCA.

B xone m3yuenus aucuumnuasl OJ1.03. «MaremaTuka: anredpa 1 Hayana MaTeMaTHIECKOTO
aHaM3a, TEOMETPHUsS» TPEIYCMOTPEHAa BHEAYIUWTOpPHAs (IOMAIIHSsSA) CaMOCTOSATENbHAass pabdoTa B
oowveme 112 uacos.

BHeay,ZII/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta BBITIOJIHACTCA CTYACHTAMU B LECJIAX:

- yrayOJieHne U pacuIupeHre TEOPETHUECKUX 3HAHUIA;

- (¢opMHpOBaHME YMEHUU HCMOJIb30BaTh CIPABOYHYIO JOKYMEHTAIMI0 M CIHEIHaTIbHYIO
TUTEpaTypy;

- Pa3BUTUC ITO3HABATCIbHBIX CIIOCOOHOCTEN U aKTUBHOCTH o6yqafoumxcs{;

- (¢dopMHUpOBaHHE CAMOCTOATEIHLHOCTH MBIIUICHUS, CIHOCOOHOCTE K CaMOpa3BUTHIO,
COBEPIIIEHCTBOBAHUIO U CAMOOPTaHU3AIIHH;

- pa3BUTHUE UCCIIEIOBATEICKIUX YMEHUN;
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- YMEHHE HUCIIOJIh30BaTh MaTepHai, COOPaHHBII M IOJNyYeHHBIH B XOIE CaMOCTOSTEIbHBIX
3aHSTUN AJI pCHICHUS MMPAKTUYCCKUX 3aaa4.

BHeayauTopHas caMoOCTOsITeNIbHAsE padoTa JIOMOJHSACT COJCpPIKAaHNUE ayAWTOPHBIX 3aHATHI,
CIOCOOCTBYET 3aKpEIJICHHI0, OOOOLICHWI0O M CHUCTEMAaTH3allMM TOJYYEHHBIX Ha YpOKax
TEOPETUYECKUX 3HAHUII U COBEPIICHCTBOBAHUIO MMPAKTHYECKUX YMEHHH, 8 TAK)KE PA3BUTHIO TaKUX
Ka4eCTB JIMYHOCTH, KaK OTBETCTBCHHOCTb U OPIraHN30BaHHOCTD.

OO0beM BpeMEHH Uil BBINOJHEHHs YYeOHOro 3afaHHs ONPENeNICH SMIMPHYCCKH - Ha
OCHOBAHWU HaOJIOEHUI 32 BBIIOJHEHHEM CTYJCHTAaMH ayJAUTOPHONW CaMOCTOATEIbHON paboThI; HA
OCHOBE OIIPOCa CTYJCHTOB O 3aTpaTax BPEMEHH Ha BBINOJHEHHE TOIO WM MHOTO BHEAYIUTOPHOTO
3aJlaHusl; Ha OCHOBE XPOHOMETpaka COOCTBEHHBIX 3aTpar IPENoJaBaTels Ha PEIICHUE TOW WU
MHOM 3aJ]a4 ¢ BHECEHHEM IONPAaBOYHOr0 KOI(DPHIMCHTa U3 pacyeTa ypOBHs 3HAHUI M yMEHHI
CTYACHTA 10 AUCHUILJINHE.

OueHKa 3a BBIITOJIHEHHUE JOMAIIHEr0 33/IaHUs BBICTABILSICTCS B KYPHAI YUeOHBIX 3aHSATHH.

I[OHOJIHI/ITeJIBHBIe 3aHATUA W KOHCYJIbTaAlWUN IMO3BOJIAIOT CTYACHTY BOCIIOJIHHUTDH HpO6eHBI B
3HAHUSX I0Jl PYKOBOJICTBOM IPENOJABATENsl, BBIIOJHHUTH MPOIYLICHHYIO padoTy, 32 KOTOPYIO
JOJDKHA CTOSITh OLICHKA, MOBBICUThH OLIEHKY, OOCYIUTh BOIPOCHI, HAIlpaBJICHHBIC HA YIIIyOJICHHOE
U3y4YCHHE TEMbI, IOJNyYUTh KOHCYIBTALUIO MPEMoJaBaTelisi 0 TeMe Hay4HO-HCCIeI0BATEIbCKON
paboTHLI.

TexHoJiornYecKasi KApTa MPAKTHYECKHX PadoT

Ne Tema npakTuyeckon Ko anarue Jlutepatypa

3aHATHSA paboThI 4acoB CO CTp.

4 [IpeoOpazoBanms 2 Hcnonb3ys onpeneseHuss U CBOWCTBA [4,c. 7]
BBIPAKECHU, CTEIECHU HalTH 3HA4YCHUS u
coJIepKallMX CTETIEHHU. YIIPOCTUTH BBIPAKEHHUSI.

8 Pemenue 2 Ucnonb3ys HEOO0XO0IMMBbIC [4, c. 9]
UppalMOHATIBbHBIX u TEOPETUYECKHE CBEAEHUS  PEIIUTh
MOKa3aTeIbHBIX UppalMoHaJbHBIE W TOKa3aTelbHbIC
YpaBHEHUH. yYpaBHEHHSL.

13 Pemenne 2 Ucnonb3ys HeoOxoaumeie | [4,c. 11]
J0rapupMHUECKUX TEOPETUYECKHE CBEACHUS  PEIIUTh
ypaBHEHHH. JorapupMHUECKUE YpaBHEHUSI.

21 OcHoBHbIE 2 BbruncnuTh 3HaUY€HUs WM yOpocTuTs | [4, c. 13]
TPUTOHOMETPHUYECKHE TPUTOHOMETPHUYECKHE  BBIPAKCHHUH,
TOXAECTBa,  (HOpMyIIBI UCTONB3Ys GOPMYIIBI M TAOIUILY.

CJIO’KEHUS, YIBOCHHSI.

23 [TpeoOpa3zoBanus 2 Hcnonb3ys ¢popmynsl Tpuronomerpun | [4, c. 16]
TPUTOHOMETPHUYECKUX npeoOpa3oBaTh BBIPAKEHHS.
BBIPAKCHU.

28 [Ipocreitmue 2 Ucnions3yst hopmynsl Tpuronomerpuu | [4, c. 18]
TPUTOHOMETPUUYECKHE noa00path HYXHBIN aJITOPUTM
yYpaBHEHHS u pemieHust Tp. YypaBHEHHs. PemmThb
HEpPaBEHCTBA. poCTeHIINe Tp. HEPaBeHCTBA.

37 [Toctpoenue U 2 Hcnonp3ys IIPE/ICTaBICHNE o| [4,c.22]
ucclieIoBaHne TpaduKoB (GYHKIUSAX, TTOCTPOUTH M UCCIIEIOBATh
GyHKIUH. pasnuyHble PYHKIUH.

39 [TpeoOpazoBanus 2 Hcnoms3ys HeoOxomumble | [4, c. 24]
rpaduKoB QYHKIUH. TEOPETUYECKHE CBECHHUS

npeobpaszoBath rpaduku QyHKIUHN.

42 OcHoBHbIE IIPUEMBI 2 Hcnonp3ys HeoOxoauMmele | [4, c. 28]
peIIeHHs YpPaBHEHHIA. TEOPETUYECKHE CBEICHHS, PEIIUTh

YpaBHEHHSL.
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45 Pemenue CHUCTEM Ucnonb3ys HEO0OXOUMBIC [4, c. 30]
YpaBHEHU U HEPABEHCTB TEOPETUYECKHE CBEICHHS, PELIUTh
rpaduyecku. ypaBHEHUS u HEpaBEHCTBA

rpaduIecKy.

o1 Yucnosas Hcnosnb3ys TeopeTuyecKkue CBEAECHUS, [4, c. 32]
MOCIIEI0BATEIbHOCTD. MPEJICTaBUTh YHCIIOBBIE

MOCJICIOBATEILHOCTH  Pa3IMUHBIMU
crocobamu.

55 Brruncienune Hcnosnb3ys TeopeTuyecKkue CBEAECHUS, [4, c. 34]
MIPOU3BOTHBIX BBIUHCIUTH MPOU3BOIHBIE PA3IUYHBIX
AJIEeMEHTapHbBIX AJIEMEHTAPHBIX (PYHKITHIA.

G YHKIHH.

57 MexaHudeckuit u Ucnonb3ys TeopeTuueckue CBEACHUS, [4, c. 36]
FEOMETPUUECKUIA CMBICI HAalTH CKOPOCTh MPSIMOJMHEHHOTO
MIPOU3BOAHOM. JIBUOKEHUS TOYKU U HAWTH ypaBHEHUE

KacateJlbHOU K rpaduKy QyHKIINH.

60 Brruucnenue Ucnionb3yst TeopeTuueckue CBEACHU, [4, c. 39]
MIPOU3BOTHBIX oT BBIYHCIIUTH MPOU3BOIHBIE PA3ITUYHBIX
pa3u4YHbIX (QYHKIHA. (GYHKIMIA.

62 HccnenoBanue QpyHKIMU HUccnenosath pasnuunbie GyHkmuu ¢ | [4, c. 41]
c ITOMOLUIBIO MIOMOUIbIO MIPOU3BOTHOM o
MIPOU3BOJTHOM. AITOPUTMY.

65 Breruncienue Hcnonb3ys TeopeTnyecKkue CBEAECHUS, [4, c. 44]
HEOTpeeNICHHOTO HAWTH HEONPEICICHHbIE UHTETPaJIbl.

WHTErpasa.

67 Brruucnenue Ucnons3zyss  dopmyny  Herotona- | [4, c. 46]
ONPEAEIEHHOTO JleitOnuna, BBIYUCIIUTD
WHTETpaa. omnpezieIeHHbIE MHTETPaJIbL.

71 Pentenue 3a7a4 Ha Hcnonb3ys TeopeTuyeckue CBEACHUS, [4, c. 48]
[IPUMEHEHUE UHTETPAIA. HalWTH  IUIOIIAJb  KPHUBOJWHEHWHOMN

Tpaneuuu U IyTh, IPONACHHBIN
TOYKOW 32 ONpPEHECICHHBIA MOMEHT
BPEMEHU.

74 Hcnonb3oBanue Ucnons3ys Teopernueckue crenaenus, | [4, c. 51]
KOOpJMHAT MPH PEIICHUH HAalTH  KOOpIMHATBl  TOYEK B
3azad. IIPOCTPAHCTBE IPU PEIICHUH 3ajau.

79 Bekropel.  [lelictBus ¢ Hcronb3ys TeOpETUYECKUE CBEACHUS, [4, c. 54]
BEKTOpPAMH. HaWTH KOOPJIMHATHI BEKTOPOB,

MIPOU3BECTU OIPE/CICHHbIE IEUCTBUS
C BEKTOpaMH.

85 B3anmHuoe Hcnonb3ys TeopeTUuecKue CBEACHUS, [4,c.57]
PacCIoJIOKEHUE TPSIMBIX ONpeNeNuTh  KaK  pPacroJiararoTcs
U TJIOCKOCTEH. npsiMble u MJIOCKOCTH B

IIPOCTPAHCTBE.

88 Brrancienue Hcnonb3ys TeopeTUuecKue CBEACHUS, [4, c. 59]
paccTOsTHUI B OTPENICTTUTh PA3JIMYHBIE PACCTOSTHUS
MIPOCTPAHCTBE. MEX1y OOBEKTaMH B POCTPAHCTBE.

90 Pemenne  3amay Ha [TpeoOpaszoBate 3amanHble GUTYpHl U | [4,c. 61]
r€OMETPUUECKHUE ONpPENIETUTh ux B3aMMHOE
npeobpazoBaHus pacrooXKeHHe.

MIPOCTPAHCTBA.

94 Ceuenus N306pa3uthb paznuunble | [4, c. 62]

MHOTOTDaHHHKOB. MHOTOTPaHHHUKHU M CEYCHUS B HUX.
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96 Haxoxnenue »neMeHTOB 2 Ucnonb3yst TeopeTuueckue CBEACHU, [4, c. 64]

MHOTOTPaHHHUKOB. HAalTH  3aJlaHHBlE  DJIEMEHTHl B
Pa3IMYHBIX MHOTOTPaHHHUKAX.

100 Tenma wu moBepxHOCTH 2 N3o00pa3uth pa3IuyHbIC Ttena | [4, c. 66]
BpamieHus. CedyeHus BpallleHUsI ¥ CeYeHUs B HuUX. Haiitn
pa3BepTKHU. 3aJJaHHBIE DJIEMEHTHI.

104 Brruucnenue miomaaei 2 Ucnionb3ys TeopeTuueckue CBEACHUS, [4,c. 67]
u 00BeMOB HAalTH IUIOIIAOU TOBEPXHOCTH U
TEOMETPUYECKUX Tell. 00BEMBI 3aJJaHHBIX TCOMETPHUYECKUX

TeJ.

108 | Pemenue 2 Hcnonw3ys dbopmyinel | [4, c. 69]
KOMOMHATOPHBIX 3ajiad. KOMOMHATOPUKH, HANUTH  peleHus
[Tpuknanubie 3a1a4m. KOMOMHATOPHBIX 3a]1a4.

113 Breraucnenue 2 Hcrnonb3yst TeopeTUUecKre CBEICHUS, [4,c. 71]
BEPOSTHOCTECH. BBIYHCIIUTh BEPOSTHOCTH PA3IAYHBIX
[Ipuknagneie 3a1a4uu. COOBITHH.

115 [IpencraBnenue 2 [IpencraBute  uMciaoBble  AaHHbIE | [4, c. 73]
YHCIIOBBIX TAHHBIX. pa3MYHBIMM  CHOcOO0aMM,  HAWTH
[TpuknamHbie 3a1a9m. OCHOBHBIC XapaKTEPUCTUKN YHCIOBBIX

JTAHHBIX.

3agaHus 1J151 CAMOCTOATEIbHON Pad0Thl 00y4aKOIINXCS

Ne [IpumepHbIi
JIOM N o0peM
3amanus 1711 BHEAY IUTOPHOMH
HaumenoBaHue pazaen u tem 9 BpeMmeHu Ha | Dopma KOHTpPOJIA
CaMOCTOSITENTFHON PabOTHI
3a1a BBHITIOJTHEHU
HUS e, B Uac.
Kypc 1. Cemectp 1.
Pazoen 1. Anzeopa.
Tema 1.1. Pazeumue nonamus o uuce.
VYcTHBI onpoc Ha
N [ToxroToBKa K CaMOCTOATENBEHOM YpOKe.
HelicTBUTENBHBIE YMCIIA. N
1. pabote o Teme «JlelicTBUs Hal 0,5 Brmmonaenune
Komnnexcnuvie uucna. .
YUCTAMID. CaMOCTOSITEITEHOM
paboTHI Ha YpOKe.
[ToaroToBka Kk caMOCTOSITENEHOU
Haxoxenue npubiamkeHHbIX | padote o teme «HaxoxaeHue Brinonnenue
2. | 3HAYeHUH BENWYUH U MpHUOIKEHHBIX 3HAUSHUH 0,5 CaMOCTOSITENTFHON
MTOTPEITHOCTEH BBIYUCIICHUI. BEIIMYXH U MOTPEITHOCTEN paboTHI Ha ypOKe.
BBIYMCIIEHUI.
Tema 1.2. Kopnuu, cmenenu u nozapughmot
CreneHu ¢ AeicTBUTENBHBIME | PaboTa ¢ KOHCIIEKTOM JICKIIH. Brinonnenue
3. | mokazatensmu. Beraucnenue n | [loaroroBka kK mpakTHYeCKOM 1 MPaKTUYECKOM
CpaBHEHHE CTETIeHEH. pabote Ne 1. paboThI Ha ypoKe.
IToaroroBka Kk TECTy MO TEME Brinonnenue
«CteneHu ¢ 1elCTBUTEIbHBIM KOHTPOJILHOTO
ITP Ne 1. IIpeobpazoBanust nokazarenem». [loaroroska TeCTa Ha ypOKeE.
4. | BeIpaXXEHUH, COMCPIKALTUX coo0rmeHui, pedeparos, 1 SamuTa pedepara
CTEIICHHU. npe3eHtauui mo reme: «KopHu Wi
HaTypaJibHOM CTENEeHU U3 Yucia MpEACTABICHUE
1 UX CBOWCTBAY. NIPE3CHTAlUH.
N N ITpoBepka
Kopuu HaTypanbsHoii ctenienn | PaboTa ¢ KOHCIIEKTOM JIEKITHIA.
5. o N 1 BBIMIOJIHEHUS
W3 9MCJIa ¥ UX CBOMCTBA. Pemenue 3amay u yrmpakHEHUH.
3a/1aHMsI HA YPOKE.
6. | BeimosHeHHe pacyeToB ¢ PaboTa ¢ KOHCTIEKTOM JICKITHA. 1 Brinosninenune
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
paaukanamu. Pemenue [TonroroBka K caMOCTOATENBHOM CaMOCTOSITEILHON
WppalMoHaIbHBIX ypaBHEHUH. | pabote mo Teme «/JleficTBus Hax paboTHI Ha ypOKe.
CTETICHSIMH C PalliOHAIHHBIMHU
MIOKA3aTeISIMUY.
Pabota ¢ KOHCIIEKTOM JICKITHA. Brinonxenue
Pemenne mokazaTenbHbIX . N
7. . IToaroToBKa K MpakTHIECKON 1 MIPaKTHYIECKOM
ypaBHEHUII.
pabote Ne 2. paboTHI Ha ypOKe.
[MoaroroBka cooOueHHH,
. 3ammuTa pedepara
ITP Ne 2. Pemrenune pedepaToB, mpe3eHTALHHA 11O -
8. | uppaloHaIbHbBIX U omHOM u3 TeM: «Jlorapudm 1
. MpeICTaBICHUE
MOKa3aTelbHbIX YPaBHEHHH. yrcnay, «cropus
Mpe3eHTaINH.
BO3HUKHOBEHHS JIOTapr(May.
Tema 1.3. Jlozapughm.
PaboTa ¢ KOHCTIEKTOM JIEKITHIA.
Brinonnenue
Jlorapugwm uncia. Buss IToaroroBka x TeCTy MO TEME
9. N 1 KOHTPOJIEHOTO
JIOTapUQMOB. «Jlorapudm. CpoiicTBa
TecTa Ha ypOKe.
Jorapu(MoBY.
o VYcTHBIN onpoc Ha
HeiicTBus ¢ norapudmamm. N
N PaboTa ¢ KOHCIIEKTOM JICKITHA. ypoke. [IpoBepka
10. | HaxoxaeHne 3HaYSHUA N 1
Pemenwne 3amaq u yripakHEHHH. BEITIOJTHEHHS
sorapudma.
3aJIlaHUs Ha YPOKE.
Brruucnenue u cpaBHeHUe IToaroToBka kK cCaMOCTOSITEILHOU Brinonuenue
11. | norapudmos. [lepexon x paborte o Teme «Brraucienue u 1 CaMOCTOSITENIbHON
HOBOMY OCHOBAHHIO. CpaBHEHHE JIOTapu(PMOBY. paboTHI Ha YPOKe.
Pemenwne norapupmudecknx .
. IToaroToBka K NpakTUYECKOI Brinonnenue
ypaBHEHHUH. N
12. pabote Ne 3. Pemenue 3anau u 1 MPAKTHYECKON
JlorapudmupoBanue u .
. | ympaxHeHui. paboTHI HAa YPOKE.
MTOTEHIINPOBAHUE BHIPAKEHUIA.
Pabora ¢ KOHCIEKTOM JIEKLIUIA.
Pewenune 3a1a4 v ynpaxHEeHU. ITposepka
[loaroroBka MHINBUIYATBHOTO BEITIOJTHEHHS
[1P Ne 3. Pemienne 9 AHBILY
13. ., | IpoeKTa C UCIOIb30BaHUEM 1 3aJlaHUs Ha YPOKE.
norapu(pMUYECKUX ypaBHEHHM. .
WH(POPMALTMOHHBIX TEXHOIOTUH 3amura UHIUBHI.
o Teme «Jlorapudmsr u ux MPOEKTA.
MIPIMEHEHUE.
Tema 1.4. Ilpeodpazosanue ancedpauyuecKux eblpaxceHuil.
[IpeobpazoBanue IToaroroBka K KOHTPOJILHOM BrinonHenue
14. | anrebpanveckux BelpakeHuid. | pabore Ne 1 mo pazmeny 1 KOHTPOJIBHOM
Pemenne mpukiagHpIx 3aa4. | «AnreOpay. paboTHI Ha ypOKe.
IToaroToBka coOOIIEHHIA,
e(epaToB, Ipe3eHTALAN 110
ped b > [P 1 3amura pedepara
onHOH u3 TeM: «Pannannas mepa
KP Ne 1 o pazmeny WIH
15. yria», «OCHOBHBIE 1
«Anrebpay. npeacTaBIeHUE
TPUTOHOMETPUYUECKHUE
MPe3eHTalHH.
byHKIMNY, «EnquHIIHAS
YHCIIOBAsl OKPYKHOCTB.
Pa3zoen 2. Ocnoswvt mpuzonomempuu.
Tema 2.1. OcnogHble noHamus.
. VYcTHBI orpoc Ha
[TonroToBKa K CaMOCTOATENBHOM
Pagnannag mepa yrina. Cunye, YpOKe.
pabore o Teme «Pagmannas
16. | KocHHYC, TAHT€HC ¥ KOTAHTE€HC 1 Brinonnenue
Mepa yria. CHHyC, KOCUHYC, .
qrcha. CaMOCTOSITENTEHOU

TAHI'CHC U KOTAHI'CHC YHCJIay.

paboThI Ha YpOKe.
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem . BpeMeHHU Ha | @opMa KOHTPOJIS
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
Tema 2.2. Ocnognvle mpuzoHoMempuiecKue moxcoecmed.
IToaroToBka k TecTy no Teme
OcHOBHEIE Brimonnenue
«OCHOBHBIE
17. | TpUrOHOMETPHUUYCCKHE 0,5 KOHTPOJBEHOTO
TPUTOHOMETPUUECKHE
TOXKIECTBA. TecTa Ha ypOKe.
byHKIUNY.
. VYcTHBIHM onpoc Ha
PaboTa ¢ KOHCIIEKTOM JIEKIMH. oo
ITonroroBka K caMOCTOATENBHOM YPOKE.
18. | ®opmyibl IpUBEACHUSL. 1 Brmmonnenue
pabote o Teme «DopMyIIBI .
CaMOCTOSITENTEHON
MIPUBEACHUS.
paboTHI Ha YPOKE.
PaboTa ¢ KOHCIIEKTOM JIEKIMH.
. Bremmonnenne
[ToaroroBka Kk caMOCTOATENHHOM .
19. | ®opmyIibI CIOKEHMSL. 1 CaMOCTOSITENIbHOM
pabote o Teme «DopMyIIBI
paboTHI Ha YpOKe.
CIIOKCHUS.
PaboTa ¢ KOHCIIEKTOM JIEKIHH. BrimonHenue
®opMyibl yaBoeHust @opmynvl . N
20. [TonroroBka K MpakTHUECKOM 1 MPaKTHYECKOM
NOJI0BUHHO2O0 Y2ld.
pabote Ne 4. paboTHI Ha ypPOKe.
I1P Ne 4. OcHOBHBIE . 3ammuTa pedepara
IToaroroBka cooOIIEHNH, uTa peep
TPUTOHOMETPUYECKUE . 1701071
21. pedeparos, nmpe3eHTanni M0 0,5
TOXIIECTBa, (popMyIIbl MpeICTaBICHUE
TeMe «DOopMyJIIbl CyMMBIY.
CJIOKEHUS, YIBOCHUSL. Mpe3eHTaINH.
Tema 2.3. Ilpeobpazosanusn npocmeiiumiux mpuzoHOMempuiecKux eulpajxceHuil.
DopMyna CyMMBbI IToaroToBka K NpakTUYECKON
Bremmonaenune
TPUTOHOMETPUYECKHUX pabote Ne 5. IloaroroBka K TecTy N
22. . 1 MIPaKTHUYECKOM
byaxmmit. Taneenc o TeMe «OCHOBHBIE (POPMYITBI
paboTHI Ha ypoKe.
NOJIOBUHHO20 AP2YMEHMA. TPUTOHOMETPHUI».
VYcTHBIHM onpoc Ha
ITP Ne 5. TIpeoGpa3zoBanus [ToaroroBka MHAMBUIYaTBHOTO oKe 33]1151 T
23. | TPUTOHOMETPUYECKUX MIPOEKTa C UCIIOJIb30BaHUEM 1 EI:I IlI/IE;HH
BBIPAXKCHUM. “H(OPMAITMOHHBIX TEXHOJIOTHIA. ’
MPOEKTA.
Tema 2.4. Apxcunyc, apKKoCUHYC, APKMAH2EHC YUCTA
[ToaroToBka Kk caMOCTOSITENEHOU
OOpatHbIe BrinonHenue
pabote o Teme «OOpaTHbIE .
24. | TpUTOHOMETPUYECKHE 1 CaMOCTOSITENTbHON
TPUTOHOMETPUUECKHUE
(hyHKIHH. paboTHI Ha ypOKe.
hyHKIII.
Tema 2.5. Tpuzonomempuueckue ypagHenus u HepageHcmaea.
. IToaroroBka k caMOCTOATEIbHOM
[Ipocreiiue . Brinonnenue
pabore o teme «IIpocreiinme .
25. | TpUTOHOMETpPHUYECKHE 1 CaMOCTOSITENTbHON
TPUTOHOMETPUIECKIIE
ypaBHEHUS. paboThI Ha YpOKe.
YpaBHEHHUSI.
Pemenue N ITpoBepka
PaboTa ¢ KOHCIIEKTOM JIEKIMH.
26. | TPUTOHOMETPHUUECKUX N 1 BBITIOJTHCHUS
o Pewenue 3a1a4 v ynpasxHEHUI.
ypaBHEHHUH. 3aJjaHusl Ha YPOKe.
YcTHBIN opoc Ha
IIpocmertiwiue . YpOKe.
[loaroroBka kK MpakTU4ECKON
27. | mpueonomempuyecxkue 1 Brimonnenune
pabote Ne 6. N
HepagseHcmaa. MPaKTUIECKON
paboTHI HAa YPOKE.
ITP Ne 6. [Ipocreiimme IToaroroBka K KOHTPOJIHHOU Brimonuenue
28. | TpUrOHOMETPUYECKUE pabote Ne 2 o pazzmeny 0,5 KOHTPOJIBHOH
yYpaBHEHHS] M HEPABEHCTBA. «OCHOBBI TPUTOHOMETPHHY. paloThI Ha YpOKeE.
29 KP Ne 2 o pazneny «OcuoBbl | [TogrotoButh pedepat mimm 05 3amuTa pedepara
" | TPUTOHOMETPHUY. C03JaTh MYJbTUMEIUNHYIO ' WU
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Ne ITpumepHsbIit
I0M . o0BeM
3agaHus A BHEAYJUTOPHON
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3an1a BBINOJIHEHU
HUS e, B yac.
MPE3EHTALHIO TI0 OAHOM U3 TeM: npeacTaBiIeHue
«Dyuxmym. Crioco0s! 3a1aHus Mpe3eHTaINH.
¢dhyaxmun. CBoHcTBa PYHKINN,
«Dynkuuu. Mcropuueckue
CBEIEHUS», «DJIEeMEHTapHbIE
(hyHKIINH 1 UX KITACCUPHUKAIIHS,
«CBoiicTBa (PYHKIIUH: YETHOCTbD,
HEYeTHOCTHY», «CBOHCTBA
(YHKLIUHU: TPOMEXYTKU
BO3pacTaHus U yObIBaHUS, TOUKH
IKCTpEMyMay.
Pa3zoen 3. @yuxkyuu u zpagpuxu.
Tema 3.1. @ynxyuu. Ceoticmea ynkuuii.
VYcTHBI onpoc Ha
[MoaroroBka Kk caMOCTOSATENHHOM YpOKe.
®yukuuu. [loctpoenue
30. o pabote mo Teme «Ob6IACTH 1 Bremonnenne
rpaduKoB QyHKIHH. N .
ornpeneneHus QyHKUUI. CaMOCTOSITETIbHOM
paboThI Ha YPOKE.
. [oaroroBka k TecTy 1o Teme Brimonnenue
CaoticTBa pyHKIINY. .
31. «Dynkmyn. CBoCcTBa 1 KOHTPOJIEHOTO
I'paduueckast uaTEpIIpETALINSL. .
byHKUHiY. TECTa Ha YPOKe.
IloaroroBka K caMOCTOSITEILHOM
[Tpumeps! QyHKITMOHATHHBIX Brinonuenue
. paborte o Teme «IlocTpoeHue u .
32. | 3aBUCHUMOCTEH B pealbHBIX . 1 CaMOCTOSITEIIbHOM
yTeHne TpaduKoB QPYHKINH.
MpoLIeCcCcax U SIBJICHUSX. paboTHI Ha YPOKE.
Uccnenopanue GyHKITUMY.
[oaroroBuTts pedepat unu
CO311aTh MYJIbTUMEIUHHYIO
MPE3EHTALHIO TI0 OAHOM U3 TeM:
«Ob6patnbie pynknuu. ['padux
oOpaTHOH QyHKIHM .
P (ym . YcTHBIH ompoc Ha
«Crenennsle GyHKLIUH, UX
CnoxHast QyHKIUS N ypoke. 3ammTa
CBOWCTBa U rpaduKny,
33. | (xommosurus). [louamue o 1 pedepara mim
«[lokazarenbHast GyHKIUS,
HenpepuleHOCmU (PYHKYUU. . NpeICTaBIeHUE
CBOWCTBa U rpaduk»,
Mpe3eHTAIHH.
«Jlorapupmuyeckas yHKIms,
cBoMicTBa U rpaduky», «CBoiicTBa
U rpaduKu CUHYyCa, KOCHHYCa»,
«CBoiicTBa 1 rpauKy TaHTEHCA
1 KOTAHTEHCa.
IToaroroBka kK caMOCTOSATEIbHOMN Brmonnenne
O6patnsie QyHKIMH. [ pagux .
34. y pabore o teme «llonarue 06 1 CaMOCTOSITEILHON
0Opammotl yHKyuu. N
o0paTHOH QyHKIHMNY. paboThI Ha ypOKe.
Tema 3.2. Cmenennuvle, nokazamenvHyle, 102apudhmuiecKue u mpuzoHomempuueckue QynKyuu.
Obpammuvie mpuzonomempuueckue Qynkyuu.
Crenennas pyHKIUA N
- yrcuas, VCTHBII orTpoc Ha
CBOHCTBa U rpaduk. .
. PaboTa ¢ KOHCIIEKTOM JIEKIMH. ypoke. [IpoBepka
35. | JluneliHas, KBajpaTudHasli, - 1
M Pemienue 3agau u ynpakHeHUi. BBITTOJTHEHUS
KyCOYHO-JIMHEIHAas: 1 JpoOHO-
. 3aJ]aHusl Ha ypOKe.
JMHeHHast QyHKIMH.
ITokaszaTenbHas u . BerinonneHue
[loaroroBka K MpakTU4ECKON .
36. | norapudmuyeckas GyHKIUH, aGote No 7 1 MPAKTHYECKON
UX CBOWCTBA U IpaduKy. P - paboTHI Ha YpOKeE.
37. | IIP Ne 7. IloctpoeHue u [TonroroBKa K caMOCTOSATENBHOM 1 Brimnonnenue
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
uccieoBanue rpadukoB pabote mo Teme «CTeneHHas, CaMOCTOSITETIHLHOM
(hyHKIHIA. sorapudpMuUIecKas u paboTHI Ha ypOKe.
MoKa3aTenbHas QYHKITUI.
Onpenenenus
TPUTOHOMETPUYCCKUX
(hyHKIIHI, UX CBOICTBA 1 . Brinonnenue
[ToxroroBka K MPaKTUYECKOM N
38. | rpaduku. ['apmoHnueckue aGoTe No 8 1 MIPaKTHYECKON
kosieOanus. O0paTHbIe p o paboTHI HAa YpOKeE.
TPUTOHOMETPHUUYECKUE
(hyHKIHH.
IToaroroBka K KOHTPOJIBHOU Brinonxenue
ITP Ne 8. [IpeobOpazoBanus a p o
39. . pabote Ne 3 mo pazgemny 1 KOHTPOJIBHOM
rpaduKoB QyHKIHUH.
«DyHKINH U TpadUKI». paboTHI Ha ypPOKe.
IToaroroBka cooOIIEHNH,
pedeparoB, npe3eHTanui 10
onHol u3 teM: «IlokazaTenbHbIe
3amuTa pedepara
HepaBeHCTBa. OCHOBHBIC TIPUEMBI
KP Ne 3 o paznemny W
40. WX pEeIICHUs, 1
«DyHKIH U TpaduKm». MpeICTaBICHUE
«Jlorapudmuueckne
Mpe3eHTAIHH.
HepaBeHCTBa. OCHOBHBIC TIPUEMBI
HX peuieHus», «Meton
HHTEPBAJIOBY.
Pazoen 4. Ypasuenusn u nepasencmaa.
Tema 4.1. Ypasnenusa u cucmemsl ypasreHuil.
YpaBHEHUS U CUCTEMBI . Brinonnenue
o [TonroToBKa K MPaKTHYECKOM N
41. | ypaBueHuii. OCHOBHBIC aGore No O 0,5 MPaKTHYECKOM
MIPUEMBI MX PEIICHHUS. P e paboTHI Ha ypOKe.
[HoaroroBuTk pedepar uiu
C03/1aTh MYJIbTUMETUNHYIO
MPE3EHTALMIO 110 OJTHOM U3 TEM:
p ! A 3amuta pedepara
«IlokazarenpHbIC HEPABEHCTBA.
ITP Ne 9. OcHoBHBIE IPHUEMBI W
42. . OCHOBHBIE TPHEMBI HX 0,5
pelIeHns] ypaBHEHHIA. MpeJICTaBICHUE
perieHus», «Jlorapudmuueckue
Mpe3eHTaInH.
HepaBeHCcTBa. OCHOBHBIC TIPUEMBI
WX penieHus», «Meron
HWHTEPBAJIOBY.
Tema 4.2. Hepasencmea.
[ToaroToBka Kk caMOCTOSITENEHOU
Brinonnenue
HepasenctBa. OCHOBHEIE pabote o Teme «HepaBeHcTBa, .
43. 1 CaMOCTOSITENTbHON
MIPUEMBI MX PEIICHHUS. OCHOBHBIC ITPUEMbI UX
paboThI Ha ypoKe.
pEIICHMS.
Tema 4.3. Henonvzosanue ceoticme u cpaghukos pynkyuil npu pewienuu ypasHeHuil U HepaseHcma.
MeTto/1 MIHTEPBAJIOB.
MHOX€ECTBO peLICHUI . BerinonneHue
. [ToxroToBka K MPaKTUYECKOM N
44, | ypaBHEHUU 1 HEPABEHCTB C a6ore No 10 1 MPaKTUYECKOU
JBYMSI IEPEMEHHBIMU U FIX p T paboTsI Ha ypoKe.
CHUCTEM.
IIP Ne 10. Pemenue cucrem IToaroroBka K KOHTPOJIHHOU Brimonuenue
45. | ypaBHEHHI 1 HEPABEHCTB pabote Ne 4 o pazueny 0,5 KOHTPOJIBHOH
rpaduyecku. «YpaBHEHHS U HEPABESHCTBAY. paloThI Ha YpOKeE.
PaGoTa ¢ KOHCTIEKTOM JIEKITHH. IIposepka
KP Ne 4 no pazneny - POBep
46. Pemenwne 3ama4 u yripakHeHHH. 0,5 BBITIOJTHEHHS

«YpaBHEHHS ¥ HEPABEHCTBAY.

HO}:[I‘OTOBKa K 5K3aMCHY.

3aJlaHUs HA YPOKE.
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Ne ITpumepHsbIit
I0M . o0BeM
3agaHus A BHEAYJUTOPHON
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI

3an1a BBINOJIHEHU

HUS e, B yac.

[Ipumenenne matemaTnuecknx | PaboTa ¢ KOHCIIEKTOM JEKIMH. Brimonnenue

47. | METOZIOB IJIS PEIICHUS Pemenwne 3amaq u yripakHEHHHA. 1 HUTOTOBOTO
IPUKIAIHBIX 3a]a4. [ToaroToBka K 3K3aMeHY. 3aJaHHus.

Kypc 1. Cemectp 2.
Pazoen 5. Hauana mamemamuueckozo ananusa.
Tema 5.1. Ilocnedosamenvnocmu.
CriocoOrl 3a1aHus U CBOWCTBA
YHCIOBBIX [ToaroroBka Kk caMOCTOSATENHHOM Brimonnenue

48. | mocnemoBaTeNbHOCTEN. pabote mo Teme «CrocoObl 1 CaMOCTOSITETIHHOM
CymMupoBaHue 3aJjaHus TI0CJIEAOBATEIBHOCTEI. paboThI Ha ypOKe.
MIOCJIEAOBATENBHOCTEH.

VYCTHBIN OIIpoc Ha
Bbeckoneuno yosIBaromas N
PaboTa ¢ KOHCIIEKTOM JIEKIUH. ypoke. IIpoBepka
49. | reomeTpuyecKas Mporpeccus u N 1
ce CUMMa Pemenue 3anau u ynpaxHeHuil. BBITOJIHEHHUS
Y ) 3a7]aHusl Ha YPOKE.
THouamue o npeoene
nocne0o8amenbHOCu. . Brimonnenue
[MoaroroBka Kk MpakTU4ECKON .

50. | Cywecmsosanue npedena aGore Ne 11 1 MPAKTHYECKON
MOHOMOHHOU 02PAHUYEHHOU p T paboTsI Ha ypoKe.
nocne008amenbHOCMU.

[ToaroroBka MHAMBHUIYATBHOTO
MIPOEKTA C UCIOJIH30BAHUEM
WHPOPMALMOHHBIX TEXHOIOTUH
no temam: «[IpuMeHeHue
MPOU3BOAHOM B BallIeH
npodeccuny, «PU3NICCKUit
51 IIP Ne 11. YucnoBas CMBICIT TIPOU3BOTHON Y, 1 3ammura UHINBUIL.
" | mocaen0BaTeNbHOCTD. «["eomerpuyecknii cMbICT MPOEKTA.
MIPOU3BOAHONY, «YPaBHEHUE
KacaTeNbHOH K rpaduKy
¢byHKunM», «Bropas
MIPOU3BOIHAS, €€
reoMeTpHUeCcKHi U pruzndeckuit
CMBICID).
Tema 5.2. Ilpouszsoonasn u ee npumenenue.
. VY cTHBIN oIpoc Ha
[TonsiTHE O IPOU3BOAHOM .
N Pabota ¢ KOHCIIEKTOM JICKITHA. ypoke. [IpoBepka

52. | dyHKIMH U ee PU3UIecKUuit N 1

CMBICH Pemenue 3anau u ynpaxHeHui. BBITIOJIHEHUS
) 3aJJaHKsl Ha YPOKe.
. VYcTHBI oIpoc Ha
I'eomerpuyeckuii cMbIcT .
. PaGota c KOHCIIEKTOM JIEKITH. ypoke. IIpoBepka
53. | npou3BoaHON. YpaBHEHUE N 1
N Pemienue 3agau u ynpakHeHUi. BBITTOJTHEHUS
KacaTeIbHOH.
3aJaHusl Ha YPOKe.
. Brinmonuenue
[IpaBuna u Gpopmysst [loaroroBka kK MpakTU4ECKON .

54, 1 PaKTUYECKON

muddepeHInpoBaHus. pabote Ne 12.
paloThI Ha YpOKeE.
[1P Ne 12. Beruncnenue [TonroroBka K TecTy Mo Teme Bremmonnenune

55. | mpou3BOAHBIX AneMeHTapHbIX | «IIpaBuma u popmymsl 1 KOHTPOJIBHOTO
¢GyHKUHMI. JuddepeHInpoBaHUS. TECTa Ha YPOKE.
Bropas npousBoaHas, ee . BrimonHenue

. [MoaroroBka k MpakTUYECKON .

56. | reoMeTpUYECKUI U 1 IPaKTUYECKON

9 pabote Ne 13.
(U3NYECKUI CMBICII. paboTHI Ha YPOKE.

57. | I1P Ne 13. Mexanuueckuii u PaboTa ¢ KOHCIIEKTOM JIEKITHIA. 1 YcTHBIM onpoc Ha
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSTEILHOU PabOTHI
3ama BBITIOJTHEHH
HUS e, B yac.
FEOMETPUUYECKUN CMBICIT Pemienue 3ama4 u ynpaskHeHUH. ypoke. [IpoBepka
MIPOM3BOIHOM. BBITIOJTHEHHS
3aJlaHUs Ha YPOKE.
VY CTHBIN OIIpoc Ha
58 [IpounsBoanas ciaoxHOU Pabota ¢ KOHCIIEKTOM JICKITHA. 1 ypoke. [IpoBepka
" | dysKONn. Pemenwne 3amaq u yripakHEHHHA. BBITIOJTHEHHS
3a/1aHUsI Ha YPOKE.
[IpownsBoaHbBIEC 0OpaTHOM . Brinonxenue
[TonroToBka K MPaKTHIECKOM N
59. | pyHKIMH ¥ KOMIIO3UIIH 1 MIPaKTHYIECKOM
pabote Ne 14,
(hyHKIHH. paboTHI Ha ypOKe.
VYcTHbIN Onpoc Ha
[1P Ne 14. Beruncnenune . P
Pabota ¢ KOHCIIEKTOM JICKITHA. ypoke. [IpoBepka
60. | MPOM3BOMHBIX OT PA3ITUIHBIX " 1
P Pemenwne 3amaq u yripakHEHHUH. BEITIOJTHEHHS
Y ) 3a/1aHHsI HA YPOKE.
[IpumeneHre nponu3BOAHON K . Brinonxenue
N [TonroToBKa K MPaKTHYECKOM N
61. | uccnegoBanuto QyHKIUH U aGore Ne 15 1 MPaKTHYECKOM
MIOCTPOCHUIO TPaAPHKOB. P T paboTHI Ha ypPOKe.
IToaroToBka Kk caMOCTOSITETLHOU
ITP Ne 15. UccnenoBanue 4 Brinonuenue
pabote o Teme «Hauboublee u .
62. | GyHKINH C TOMOIIBIO 1 CaMOCTOSITENTFHON
N HauMeHbIIlee 3HAaYCHUE
MIPOU3BOHOM. paboTHI Ha YPOKe.
(hyHKIII.
IToaroroBka coOOICHHIA,
N edeparoB, Mpe3eHTalui 1o 3amuTa pedepara
Hcnonb3oBanue nporu3BOAHOMN pegep - 1P 8 o uyTa pedep
temaM: «HeomnpeneneHnbrit WA
63. | W peueHus MPUKITATHBIX 1
sanad uHTEeTpaIy, «lIpumeps MpeICTaBICHUE
’ MPUMEHEHUs MHTerpaja B MIPE3CHTALIUU.
(huzuke».
Tema 5.3. Humezpan u e2o npumenetue.
. Brinonnenue
[ToxroToBKa K MPaKTHYECKOM N
64. | IlepBooOpa3Hasi u UHTETPAJL. 1 MPaKTUYECKOM
pabote Ne 16.
paboTHI Ha ypOKe.
[ToaroroBka coobIeHMI N
A HICHHH, YcTHBII ompoc Ha
pedeparoB, npe3eHTaui 10
N ypoke. 3amura
65 ITP Ne 16. Beruucnenue teMaMm: «OnpeneneHHbIH 1 edbepara wm
" | HeompeAeNeHHOTO UHTETpaia. | WUHTerpay, «lIpumeHenne bedep
MIPEACTABICHHE
OTIpeIeTICHHOTO MHTErpaia B
Mpe3eHTaInH.
TEOMETPUM.
. Brinonnenue
®opmyia HeroTtona— IToaroToBka K NpakTUYECKON N
66. o 1 MPAKTHYECKOM
JletiGHuma. pabote Ne 17.
paboTHI HAa YPOKE.
Brinonnenue
[TP Ne 17. Beruucnenue [ToaroToBka k TecTy o Teme
67. 1 KOHTPOJIBHOTO
OTIPEJICIICHHOTO0 HHTETpaa. «[lepBooOpazHas u UHTErpa.
TeCcTa Ha YPOKE.
. . TToaroroBka kK caMOCTOSATEIbHOMN Brmonnenne
[Tnomane KpUBOIUHEHHON N
68. TpamemH pabote o teme «Ilnomans 1 CaMOCTOSTEILHON
P ) KPUBOJIMHEHHOU Tpanenum. paboTHI Ha YpOKe.
YcTHBIHN opoc Ha
69 IIpumenenue uHTETpasna B PaboTa ¢ KOHCTIEKTOM JIEKITHA. 1 ypoke. [IpoBepka
" | reomeTpun. Pewenue 3a1a4 v ynpasxHEeHUI. BBIIIOJIHEHHUS
3a/1aHMsI HA YPOKE.
. Brinonnenue
[IpumeneHune uHTErpaNa B [MoxroToBka K MPaKTHYECKOM N
70. 1 MPAKTHYECKON

¢dusuke.

pabote Ne 18.

paloTHI Ha ypOKeE.
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Ne ITpumepHsbIit
I0M . o0BeM
3agaHus A BHEAYJUTOPHON
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3an1a BBINOJIHEHU
HUS e, B yac.
IToaroToBka K KOHTPOJIBHOU Brinonxenue
I1P Ne 18. Pemenue 3ama4 Ha a p o
71. pabote Ne 5 o paznmeny «Hagana 1 KOHTPOJIEHOH
MpUMEHEHUE UHTerpaa.
MaTEeMaTHUECKOI'0 aHAIHU3a». paloThI Ha YpOKeE.
[loaroToBka MHAMBHUIYATEHOTO
MIPOEKTa C UCII0JIb30BAaHUEM
HHGOPMALMOHHBIX TEXHOIOTUIH
KP Ne 5 no pazneny «Hauana (bop N 3amura UHIUBU]L.
72. 10 OZIHOM U3 TeM: «YpaBHEHHE 1
MaTEeMaTHYECKOI'O aHATHU3a». MIPOEKTA.
cdepr», «YpaBHEHHE
IUTOCKOCTH», «YpaBHEHHE
MPAMOI».
Pazoen 6. I'eomempus.
Tema 6.1. Koopounamul u eekmopel.
[IpsmoyrompHas (1ekapToBa)
crcTeMa KOOpAUHAT B
. Bremmonaenune
npoctpancTee. Popmyna [oaroroBka K MpakTU4ECKON .
73. 1 MPAKTHYECKOH
pPacCCTOSTHUS MEXTY ABYMS pabote Ne 19.
paboTHI Ha YPOKE.
TOYKaMH. Y paBHEHUS Cepsl,
NJI0CKOCHU U NPAMOU.
IToarorosutsk pedepar win
8 pedep . 3amuTa pedepara
ITP Ne 19. Ucnonk3oBanue C037aTh MYJbTUMEIUNHYIO -
74. | KOOpAMHAT MPU PEIICHUN MIPE3EHTAINIO TI0 TEME: 1
IpeICTaBICHUE
3a/1ad. «Bekrtopsl. Monyis BekTOpa.
MIPE3EHTAlNH.
Koopaunater BekTopay.
Bexropsl. Moayine BekTOpa. IToaroToBka Kk cCaMOCTOSITETLHOU Brinonuenue
75. | KoopauHaTh! BEKTOpA. pabote o Teme «BeKTOpEI. 1 CaMOCTOSITENTFHON
PaBeHCTBO BEKTOPOB. Mopysb BEKTOpay. paboThI Ha YpOKe.
YcTHBIHM oIpoc Ha
CrnoxeHmne BEKTOPOB. N
PaboTa ¢ KOHCIIEKTOM JIEKLUH. ypoke. IIpoBepka
76. | YMHOXEHHE BEKTOpa Ha N 1
weo Penrenue 3a1au u ynpaxHeHU. BBITTOJTHEHHUS
) 3aJlaHUs HAa YPOKE.
[ToaroToBka Kk caMOCTOSITENEHOU Brinonnenue
CkansipHoe Ipou3BeICHNE .
77. BEKTODOR pabote o Teme «CkansipHOE 1 CaMOCTOSITENIbHOM
poB. MIPOM3BEIEHIE BEKTOPOBY. paboThI Ha YpOKe.
Pasnoxenue Bexropa 1o
. Brimonuenue
HampaBJICHUSM. YTOJ MEXIY IloaroroBka kK MpakTU4ECKON .
78. 1 MPaKTHYECKOM
nByms Bektopami. [Ipoekuus | paGore Ne 20.
paboThI Ha ypoKe.
BEKTOpA Ha OCh.
. IToaroroBka K KOHTPOJILHOM Brinonnenue
ITP Ne 20. Bekrops!. eiicTBus A p o
79. pabote Ne 6 o Teme 1 KOHTPOJIBHON
C BEKTOpaMH.
«KoopauHatel 1 BEKTOPEI». paboThI Ha ypoKe.
[HoaroroBuTs pedepat uimu
CO311aTh MYJIbTUMEIUHHYIO 3amura pedepara
80 KP Ne 6 o Teme MPE3EHTALHNIO IO TEME:! 1 U
" | «KoopanHaTBI U BEKTOPBD». «B3aumHOe pacmonoxenne MpeICTaBIeHNE
MPSIMBIX M TUIOCKOCTEW B MPe3eHTAIIHH.
MPOCTPAHCTBEY.
Tema 6.2. Ilpamole u nnockocmu ¢ npocmpancmee
IToaroroBka Kk TECTy MO TEME
BsanmHoe pacnonoxxeHue
«AKCHOMBI CTEPEOMETPHI, Brimonnenue
JIBYX MPSMBIX B POCTPAHCTBE.
81. TecT 1o TeMe «B3anmuoe 1 KOHTPOJIBHOTO
IIpu3Haku. Yromn Mexny
pAacIOJIOKEHHE TPSIMBIX U TecTa Ha ypOKe.
OPSMBIMU. .
IJIOCKOCTEH B IPOCTPAHCTBEY.
82. | llapannensHOCTD NPSIMOM U PaboTa ¢ KOHCIIEKTOM JIEKIUH. 1 YcTHBIN oIpoc Ha
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
miockocTH. [lapannensHocTs Pemenue 3anau u yrpaxHeHU. ypoke. IIpoBepka
IJIOCKOCTEH. BBITIOJTHEHHS
3aJlaHUs Ha YPOKE.
ITepnenaukynspHocTs npsamoi | IToaroToBka Kk CaMOCTOSITEILHOU BhIONHEHNE
u mockoctu. [lepnenaukynsap | padote mo Teme «Bbruucnenue .
83. 1 CaMOCTOSITETIHHOI
Y HaKJIOHHAsS. YTOJI MEXIy YTIIOB MEXAY NPSIMBIMH U
N paboTHI Ha YpOKe.
MPSIMOM M TIJIOCKOCTBIO. IIJIOCKOCTSIMID.
TeopeMmsbl 0 B3auMHOM
N . Bemmonuenne
PaCTIONIOXKEHHH TIPSIMON 1 [TonroroBka K MPaKTHIECKOM N
84. 1 MIPaKTHYECKON
mIockocTh. TeopemMa o Tpex pabore Ne 21.
paboTHI Ha ypoKe.
MEPIEeHUKYIApax.
[HoaroroButs pedepat umu
8 pedep . 3amuTta pedepara
ITP Ne 21. B3aumnoe CO31aTh MYJbTUMEIUNHYIO -
85. | pacrmonoxxeHne IpsMBIX 1 MIPE3EHTAINIO TI0 TEMaM: 1
N 9 MpeICTaBICHUE
IIOCKOCTEM. «/IByrpaHHbIi yroim»,
o MIPE3EHTAlNH.
«TpexrpaHHBINA yTOm.
[Ipu3Haku u cBoiicTBa IToaroToBka Kk caMOCTOSITETLHOM
Brinonnenue
napajuleabHbIX U paborte o Teme «Perienue 3anaq .
86. 1 CaMOCTOSITETIbHOM
MePIEeHINKYISPHBIX Ha BBIYUCIIEHUE TEOMETPUUYECKUX
S paboTHI Ha YpOKe.
TJIOCKOCTEMH. BETTMYHHY.
BYI'PaHHBIN yroj. Yron
JByrp T . Bremmonnenune
MEXY IITOCKOCTSMHU. [MoaroroBka K MpakTU4ECKON N
87. 1 MPAKTHIECKOH
[lepnieHAUKYIAPHOCTH IBYX pabote Ne 22.
N paboTHI Ha YPOKE.
IJIOCKOCTEMH.
VYcTHBI onpoc Ha
Breinonnenue 3aganus Ha
ITP Ne 22. Beruncnenue ypoke. [IpoBepka
88. N niocrpoenne «M3o0paxenne 1
paccTOsHUI B MPOCTPAHCTBE. BEITIOJTHEHHS
MIPOCTPAHCTBEHHBIX PUTYPY.
3aJlaHUs Ha YPOKE.
I'eomerpuueckue
peoopa3oBaHus
. Brimonnenue
npoctpancTia. [lapamiensHoe | [lonroToBka K MpakTHYECKOM N
89. 1 MPaKTUIECKON
MPOECKTUPOBAHHUE. pabote Ne 23.
paboTHI Ha ypoKe.
Nzobpaxenne
MTPOCTPAHCTBEHHBIX (UTYD.
IIP Ne 23. Pemenue 3amad Ha o
IToaroToBka K KOHTPOJBHOU Brinonnenue
TeOMEeTPUUYECKHE o
90. pabote Ne 7 o teme «lIpsimble 1 KOHTPOJIBHON
peoopa3oBaHus
IJIOCKOCTH B TIPOCTPAHCTBEY. paboTHI Ha ypoKe.
MTPOCTPAHCTBA.
[HoaroroBuTh pedepar uiu
CO31aTh MYJbTUMEIUNHYIO
MPE3EHTALNIO 110 OJTHON U3 TEM:
p H A SamuTa pedepara
«BplInyKiIbIe MHOTOTPaHHUKH.
KP Ne 7 no teme «IIpsimble u N 158005
91. Teopema Diinepay, 1
IJIOCKOCTH B IIPOCTPAHCTBEY. MIpeJICTaBICHUE
«[Tapannenenumen. Kyoy,
MIpPE3CHTALINH.
«IIpuzma. IIpaBunbHas npusmar,
«IInpamuna. [IpaBunbHas
nupamugay, «Terparap».
Tema 6.3. MuozozpanHuxu.
Mpuororpannuku. Teopema [ToaroToBka k caMOCTOSITENBEHOM Brinonnenue
92. | Diinepa. [Ipuzma. pabore o teme «Ky0. 1 CaMOCTOSITEILHON
[Tapamrenenunen. Kyo6. [Tapamrenenuneny. paboTHI Ha YPOKE.
IToaroroBka K npakTUYECKOM Brinonnenue
93. | IMupamuaa. Buasl mupamu. A p 1 .
pabote Ne 24. IPAKTUYECKON
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem . BpeMeHHU Ha | @opMa KOHTPOJIS
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
paboThI Ha ypoOKe.
YcTHBIN onpoc Ha
94 ITP Ne 24. Ceuenus H3roTtoBieHne MOJIEIEH, 1 ypoke. [IpoBepka
" | MHOTOTPaHHHKOB. pa3BepTOK. BBITIOJTHCHHS
3aJIaHUs HA YPOKE.
IIpaBuibHBIE MHOTOTPaHHUKH. . Brinonxenue
[MoaroroBka K MpakTU4ECKOU N
95. | CummeTpus B 1 MIPaKTHIECKOM
pabore Ne 25.
MHOTOTPaHHUKAX. paboThI Ha ypoOKe.
[TonroroBka K TeCTy Mo TeMe
Brinonnenue
ITP Ne 25. Haxoxaenwe «BuJ1bl MHOTOTPaHHUKOB.
96. 1 KOHTPOJIBHOTO
3JIEMEHTOB MHOTOTPaHHHKOB. OCHOBHBIE 3JIEMEHTHI U
N TecTa Ha ypOKe.
CBOMCTBaY.
Tema 6.4. Tena u nogepxnocmu epawjeHus
. Brinonuenue
Hunusap. Dn1eMeHTH 1 IloaroroBka K caMOCTOSITEILHOM o
97. 1 CaMOCTOSITEIIbHOM
CEYCHUS IMITHHApPA. pabote o Teme «LlumuHAPY.
paboThI Ha YPOKE.
. Brinonnenue
Konyc. DnemMeHTsI U cedueHus ITonroroBka Kk CaMOCTOSITENIBHOM .
98. N 1 CaMOCTOSITENTFHON
KOHYyCa. Y CEUCHHBII KOHYC. pabote mo Teme «KoHyc».
paboThI HAa YPOKE.
IToaroToBka K NpakTUYECKON
lap u chepa, ux ceveHus. BeinonneHue
pabote Ne 26. [lonroToBka k N
99. | KacaTtenpHas IIOCKOCTb K ., 1 MPaKTUIECKON
CaMOCTOSATENLHOW PaboTe 10
cepe. paboTHI Ha ypoOKe.
teme «llap u chepar.
IIP No 26. Tena u IToaroToBka k TecTy no Teme Brinonnenue
100.| moBepxHOCTH BpaIeHHUS. «Tena v MOBEPXHOCTH 1 KOHTPOJIEHOTO
CeueHusi 1 pa3BepTKU. BpaIICHU. TeCTa Ha YpOKe.
. YcTHBIHM onpoc Ha
Buner cummeTpuii B N
UsroroBnenue Monenet, ypoke. [IpoBepka
101.| mpoctpanctse. [TocTpoenue 1
Pa3BEpTOK. BEITIOJTHEHHS
T€OMETPHYECKUX Tell.
3aJlaHUs HAa YPOKE.
Tema 6.5. H3mepenus 6 zeomempuu
O0BeM M IUIOLIAb
MTOBEPXHOCTH . Bremonnenne
[TonroToBKa K cCaMOCTOSATENBEHOM N
102.| MHOTOTpaHHUKOB. 1 CaMOCTOSITENTLHON
pabote o Teme «OO0BEMBI TET.
WuTerpansnas popmymna paboTHI Ha ypOKe.
o0Bema.
O0BeEM M IUIOLIATb . BrinosiHeHue
[ToxroToBKa K MPaKTHIECKOM N
103.| mOBEepXHOCTH TEJ BpAIICHUS. 1 MPaKTHYECKOM
pabote Ne 27.
[Tomobwue Teu. paboTHI Ha ypOKe.
[ToaroToBka Kk KOHTPOJIBHOU
ITP Ne 27. Beraucnenue 4 P BrinonHenue
N pabote Ne 8 o Teme o
104.| miomaneii 1 00bEMOB 1 KOHTPOJIbHOU
«MHororpannuku. Tena n
T€OMETPUYECKUX Tell. paboTsl Ha ypoKe.
MTOBEPXHOCTH BPALLICHUS.
[logroroButs  pedepar  uu
€0311aTh MYJIbTUMEIUHHYIO
A % EANHTY 3amura pedepara
KP Ne 8 mo Teme MPE3EHTALNI0 110 OJHOM U3 TEM: -
105.| «Muororpanauku. Tena u «ctopust  pazBUTHS  TEOPUU 1 HpeCTaBIeH e
MTOBEPXHOCTH BPAIICHU. BEPOATHOCTEN», «OcHOBHBIE p
MPe3eHTalHH.
MTOHSTHS KOMOMHATOPUKI,

«CoObITHs. Buabl cOOBITHIN.

Pazoen 7. Kombunamopuka, cmamucmuxka u meopus 6eposmuocmeil.

Tema 7.1. OcHoeHble NOHAMUA KOMOUHAMOPUKU.
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Ne ITpumepHsbIit
I0M . o0BeM
3anmanus a7 BHEAyAUTOPHOM
HaumeHnoBanue pazzen u Tem @ BpeMmeHu Ha | Dopma KOHTpOJIA
CaMOCTOSITETILHON paboThI
3ama BBITIOJTHEHH
HUS e, B yac.
Uctopus pazBuTHst Teopun [ToaroroBka Kk caMOCTOATENHHOM Brimonnenue
106.| BepositHOCTEH. OCHOBHBIE pabore o Teme «OCHOBHBIC 1 CaMOCTOSITEITEHOMH
TTOHATHS KOMOMHATOPHKH. TTOHATHS KOMOMHATOPUKI. paboTHI Ha YPOKE.
3amaun KOMOMHATOPHKH. . Brimonnenue
[TonroroBka K MPaKTHIECKOM N
107.| ®opmyna buHoma HeroToHa. aGoTe No 28 1 MIPaKTHYECKON
Tpeyronpnuk Ilackans. P T paboTHI Ha ypOKe.
YcTHBI onpoc Ha
I1P Ne 28. Pemenne . P
PaboTa ¢ KOHCIIEKTOM JIEKIMH. ypoke. IIpoBepka
108.| koMOMHATOPHBIX 3a/ad. N 1
Pemenwne 3amaq u yripaskHEHHH. BEITIOJTHEHHS
IIpuknangHsle 3a1a4u.
3aJIlaHUs Ha YPOKE.
Tema 7.2. Inemenmot meopuu epoasmuocmeil
[loaroroBka k TecTy 1o TeMe Brimonnenue
Co0bITHE, BEpOSTHOCTH
109. «CoOsITHs1. BepostHOCTB 1 KOHTPOJIEHOTO
COOBITHSL.
COOBITHSY. TeCTa Ha yPOKe.
YCTHBIN oIpoc Ha
110 Krnaccuueckoe onpenenenue PaboTa ¢ KOHCIIEKTOM JIEKIUH. 1 ypoke. IIpoBepka
‘| BeposiTHOCTH. Pemenwne 3amaq 1 yripaxxHEHHA. BEITIOJTHEHHS
3aJIlaHUs Ha YPOKE.
ITonroroBka Kk CaMOCTOSITENIBHOM Brinonnenue
CnoxxeHue U yMHOKEHUE .
111. M paborte o Teme «BeposTHOCTD 1 CaMOCTOSITENTbHOU
BEPOSITHOCTEH.
COOBITHSY. paboTHI Ha YPOKe.
HuckpeTHas cinyvaiiHas
BEJIMYMHA, 3aKOH €€ . Brimonnenue
[TonroToBKa K MPaKTHYECKOM N
112.| pactipenenenus. Yncnossie aGore No 29 1 MPAKTHYECKOH
xapakrepuctuku. [lonarue o p B paboTHI Ha ypoKe.
3aKOHE OOJBIINX YUCET.
[oaroroButs  pedepar  wuiam
c03/1aTh MYJIETUMEINHHYIO
Y . Y 3amuta pedepara
TIP Ne 29. Beruucnenue MPE3EHTALMI0 110 OJHOM W3 TeM: -
113.| BepositHOCTe. [TpuKkiaaHbIe «Hctopus pa3BUTHL 1
N MpeJICTaBICHUE
3aJIa4H. MaTeMaTHYECKOW  CTAaTUCTUKHY,
o MPe3eHTAIHH.
«3amaun MaTeMaTHIECKOM
CTaTUCTUKID.
Tema 7.3. Dnemenmol MamemamuiecKoil CramucmuKu.
[IpencraBnenne gaHHBIX,
reHepabHas COBOKYITHOCTb,
. Brinonnenue
BBIOOpKa, CpesiHee [MoaroroBka kK MpakTU4ECKON N
114. 1 MPAKTHYECKOM
apudmMeTnIecKkoe, MeIMaHa. pabote Ne 30.
N paboTHI Ha YPOKE.
3amaun MaTeMaTHIECKOM
CTaTUCTHKH.
IToaroroBka K KOHTPOJIHHOM
ITP Ne 30. Ilpencrasnenue A P Brimonnenue
pabote Ne 9 o pazueny o
115.| 9nuCNOBBIX TaHHBIX. 1 KOHTPOJIbHOU
«KoMOuHaropuka, CTaTHCTUKA U
[puknagabie 3a0a4u. . paboTsI Ha ypoKe.
TEOPHsI BEPOSITHOCTEI».
N YcTHbIi onpoc Ha
KP Ne 9 no paznemny PaGota c KOHCIIEKTOM JIEKITH. P
. ypoke. I[IpoBepka
116.| «<KomOuHaTopuka, cTaTucTHKa | PelleHue 3a1a4 v yrpaxHEHUH. 1 BBIIONHCHMSL
U TEOpHSI BEPOSTHOCTEN. [loaroToBka K 3K3aMeHy.
3aJlaHus Ha YPOKE.
117.| Pemenne mpaktudeckux 3amad. | [logroroBka k dK3aMeHy. 1
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