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BBenenue

VYuebnas nucuuruinHa MaremaTnka: ajredpa, Hadajga MaTeMaTH4€CKOr0
aHaJIM3a, reoMeTPHUsl SBJSICTCS 00pa3oBaTelIbHOM YUeOHOW IUCIUILUIMHOM B ITUKIIC
MaTEeMaTHYSCKUX W OOIMX €CTECTBEHHOHAYYHBIX TUCIMIUIAH, ()OPMYIHPYIOIIEH 0a30Bbie
3HAHWS JUIST OCBOCHUS OOIIETIPO(PECCHOHAIBHBIX M CIICIUATbHBIX TUCIIUTLIHH.

Metoauyeckre yKa3aHUs IO BBIOJHEHUIO CaMOCTOSITEIbHOM PabOTHhI MO
mucuuiuinie  MaremaTnka: ajredpa, Ha4dajla MaTeMaTH4eCKOr0 AaHaJIu3a,
reoMeTpusi pa3paboTaHbl B COOTBETCTBHHM C pabouei mporpaMMoi JTUCHMILUIMHBI
MaremaTuka: ajaredpa, Hauaja MaTeMaTH4eCKOr0 aHAJIN3a, TeOMeTPHUS.

Conepxanue METOIMYECKUX YKA3aHUW MO BBINOJHEHUIO CAMOCTOSATEIbHON
paboTHI 10 JAHHOM AUCIUILINHE COOTBETCTBYeT TpedoBanusM OI'OC

Llenvlo METONMYECKUX YKa3aHUU sBisieTcss oOecneueHrne 3()PeKTUBHOCTH
CaMOCTOSITeIIbHON pabOThl OOYJAIOIIUXCS C JINTEPATYPOil HA OCHOBE OpraHu3aIuu eé
U3yUYCHUA.

3aoauamu METOIUUECKUX YKA3aHUM M0 CAMOCTOSITENIbHOM paboTe SIBISIOTCS:

- aKTHUBH3AIUS CAMOCTOSATEIIBHOM pabOThI 00yUarOIITUXCS;

- COJICUCTBHE Pa3BUTHUS TBOPUYECKOTO OTHOIICHUSI K JJAHHOW JUCIUIUINHE,

- BBIpabOTKa YMEHHUI U HABBIKOB PAIlMOHAIBHON PabOTHI C TUTEPATYPOK;

- yIpaBJICHHE TTO3HABATEIBLHOMN JACATEILHOCTHIO 00YYaIOIIMXCS.

DyHKyusMY METOINYECKUX YKA3aHUN M0 CAMOCTOSATEIILHON pabO0Te SBIISIOTCS:

- ompeneneHue coiepkaHus paboOThl  OOyYarIIMXCS IO  OBJIAJICHUIO

MPOTPaMMHBIM MaTEpPHUAJIOM;

- YCTaHOBJICHHE TPeOOBaHUM K pe3yJibTaTaM U3YYEHHUs TUCITUTIIIUHBI.

Cpoky BBINIOJIHEHHST W BHABI OTYETHOCTH CaMOCTOSTEIBHOW pabOThI
OTIPENICIISIFOTCS MPETIojaBaTesieM U JOBOSITCS 0 CBEJACHUS 00yJarOIUXCsl.

Llenv  npenooasanus Oucyunaunver MaTemaTHka: ajreépa, Hadaja
MaTeMATH4YEeCKOr0 aHAJIu3a, reOMeTpHUsi - JaTh OOYYAIOIIMMCS TEOPETUUYECKUE

3HAHWUA B 9TOU 00JIACTH.



OcBoeHue coaepkaHusg y4yeOHOW aucuMIUIMHBI MaremaTuka: aJreodpa,
HAYyaja MaTeMAaTHYeCKOr0 aHaJu3a, reoMeTpusi O0OCCIEUYMBACT IOCTHKCHUE
00y4aroIMMUCS CIEAYIONIUX Pe3yIbTaTOB:

* IUYHOCTHBIX:

— c(OpPMUPOBAHHOCTh MPEACTABICHUA O MAaTeMaTHKE KaK YHUBEPCAIbLHOM S3BIKE
HayKH, CpPEICTBE MOJECIMPOBAHMS SBICHUM M TPOLECCOB, HAESIX M METOAAX
MaTeMaTUKH;

— IOHHMaHWE€ 3HAYMMOCTH MAaTEMAaTUKU IS HAyYHO-TEXHUYECKOrO Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KaK K 4YacTh OOIIedeoBeuYecKOin
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHUS MaTEMATHKH, SBOJIIOIUEH
MaTeMaTUYECKUX UJIEH;

— pa3BUTHUE JIOTUYECKOTO MBILIIEHUS, TPOCTPAHCTBEHHOI'O BOOOPAKEHHUS, AJITOPUT-
MUYECKON KYJIbTYpbl, KPUTUYHOCTA MBIIUICHUS Ha YpPOBHE, HEOOXOIUMOM JIs
Oynyiield mpodecCHOHANBHON NIeATeNbHOCTH, ISl MPOJODKCHHUS 00pa3oBaHUs U
caMooOpa3oBaHMs; — OBJIQJCHUE MATEMATHUYECKUMHM 3HAHUSIMU UM YMEHHSIMU,
HEOOXOIUMBIMU B TO- BCEAHEBHOM >KW3HH, IS OCBOCHUS CMEKHBIX €CTECTBEHHO-
Hay4YHBIX JIUCHMIUIMH M JUCIUIUIMH TPOPECCUOHATBHOTO MUK, IS MOJTYYEHUS
oOpazoBaHusi B 00JacTAX, HE TPeOYIOIMUX YIIIYOJICHHOW MaTeMaTHYeCKON
MOATOTOBKH;

— FOTOBHOCTbH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
OPOTSHKEHUM  BCEM  JKU3HU; CO3HATEIbHOE OTHOLIEHWE K  HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEHNIHOW TpodeCcCUOHATbHOW U  OOIIECTBEHHOM
NEeSATENbHOCTH;

— TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITEIbBHOW TBOPYECKOW M OTBETCTBEHHOM
NEeSTENbHOCTH;

— FOTOBHOCTH K KOJUIEKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B 00pa-
30BaTENIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-UCCIIeN0BATENLCKON, MPOSKTHON U

APYIrux BUAax ACATCIIbHOCTHU,



— OTHOILIEHHE K Mpo(hecCHOHANBbHON JESTeNbHOCTH KaK BO3MOXXHOCTH y4YacTHS B
pPEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATBHBIX
npoOJieM;

* MeTanpeAMeTHBIX:
— YMEHHE CaMOCTOSITENIBHO OMNPEAEATh LEIHU IEATEIIbBHOCTH U COCTaBIISThH IUIAHBI
NEATEIbHOCTH; CAMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HCIOJb30BaTh BCE BO3MOMHBIE PECYPCHl I JIOCTHIKEHUS
MOCTABJICHHBIX 1I€JIEM M peaju3allii IJIAHOB JCSTEIbHOCTH; BHIOMPATh YCIEIIHBIC
CTpaTeruu B Pa3IMYHbIX CUTYaIUSX;
— YMEHHE NMPOAYKTHUBHO OOLIATHCSA U B3aMMOJEHCTBOBATh B MPOLECCE COBMECTHOU
NEATENIbHOCTH,  YYUTHIBaThb TMO3ULMHA JIPYTHUX  YYAaCTHUKOB  JIEATEIIbHOCTH,
3¢ PeKkTUBHO pa3peniaTb KOHPIUKTHL;
— BJIQJICHUE HABBIKAMU MMO3HABATEIbHOU, YU€OHO-UCCIEA0BATENBCKOM U TTPOCKTHOM
JESTeIbHOCTH, HaBbIKAMHU pa3pelleHus MpodsieM; CHOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSATENIbHOMY IMOMCKY METOJOB pEUICHUS! MPAKTUYECKUX 3a/iay, MPUMEHEHHIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;
— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITeIbHOM  MH(OpPMAIIMOHHO-
MIO3HABATEIbHON JEATEIIbHOCTH, BKIIIOYAasi YMEHUE OPUEHTHUPOBATHCS B PA3ITUUHBIX
UCTOYHMKAX HHPOpMAllUM, KPUTUYECKH OLEHUBATh M  HWHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMyI0 U3 Pa3InYHbIX HICTOYHUKOB;
— BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTMYHO M TOYHO W3JIarathb
CBOIO TOYKY 3pEHMsI, HCTIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;
— BJIQJICHUE HaBBbIKAMM IMO3HABATEJIbHOW pEe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB M OCHOBAaHWM, T'PAHUIL
CBOEr0 3HAaHWS W HE3HAaHMs, HOBBIX IO3HABATENbHBIX 3aJa4 U CPEACTB ISl UX
JNOCTHKEHUS,
— LEJICYCTPEMJIEHHOCTh B MOMCKAX W NPUHATHUU PEIIeHUH, COOOpa3UTEIBHOCTh U
UHTYMIIMS, Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEACTABJICHHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TApMOHHIO MUPA;

¢ IIPEAMETHBIX:



— c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI 0 MaTEMAaTUKE KaK YaCTU MUPOBOU KYJIbTYPHI
U MECTe€ MaTeMaTUKU B COBPEMEHHOW IMBWIM3ALMM, CIIOCO0AX OMUCAHUS SBICHUN
peaJbHOr0 MUpPA HA MATEMATHYECKOM SI3BIKE;

—  chOpPMHPOBAHHOCTh TPEACTABICHHM O MATEMAaTUYECKUX TMOHATHUAX Kak
BAKHEUIINX MAaTeMaTUYECKUX MOJEISX, MO3BOJSIONIMX OMNUCHIBATH W H3Yy4aTh
pa3Hble TMPOLIECCHl W SBJICHUS; IMOHHUMAaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUU;

— BJAJACHUE METOJAaMU [0KA3aTEIbCTB M QJITOPUTMOB PEUICHUS, YMEHHE HX
MIPUMEHATH, TPOBOJAUTH TOKA3aTEIIbHBIE PACCYKACHHUS B XOA€ PELICHUS 33/1a4;

—  BJAQJACHHUE  CTAaHJAPTHBIMM  MPUEMAMHU  PEIICHUS  PANMOHAJIBHBIX U
UPPALUOHAIBHBIX, II0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CHCTEM; UCMHOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM
yyciie I TMOUCKA IIYTH pEUIeHUs W WUIIOCTPAUMU PEIICHUs YPaBHEHUN U
HEPABEHCTB;

— c(OpMUPOBAHHOCThH MPEJCTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMAaTHYECKOIO
aHaJIM3a M HX CBOMCTBAaX, BJAJACHUE YMEHUEM XapaKTEPU30BaThb IIOBEIACHUE
byHKIMH, UCTIOJIb30BAHUE TTOTYUYEHHBIX 3HAHUM IS OMMCAHUS U aHaIM3a peallbHbIX
3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMH IIOHATUSMM O INIOCKUX H MPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh TeOMeTpUIECKUe (PUTYphI HAa YePTEkKax, MOJCISIX U B PEAIbHOM MHPE;
MIPUMEHEHUE W3YyUYCHHBIX CBOMCTB reoMeTpUYecKux Guryp u Gopmyn st pereHus
F€OMETPUYECKHUX 3a/1a4 U 337a4 C MPAKTUUECKUM COJICPKaHUEM;

— c(hopMUPOBAHHOCTH TIPEACTABICHUN O MPOIECCaX U SBJICHUSX, UMEIOIIUX BEPO-
STHOCTHBIA XapakKTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHUDE,
OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOM TEOPUH BEPOSATHOCTEH; YMEHUW HAXOIUTH W
OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITMM B TMPOCTEHINMX TPAKTUYECKUX
CUTYaIlUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHBIX BEJIMYNH;

— BJIQJICHUE HABBIKAMHU HCIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpPHU

PCUICHUHN 3aaa4.



1 Kapra camocTosiTe1bHOM padoThl 00y4yarmerocs

MCTOI[I/I‘IGCKI/IG YKa3aHusg 110 BBIIIOJHCHUIO CaMOCTOSITCIIbHOM pa6OTBI

oOyJaromuMucs 1o aucuuiuinHe MaremaTtuka:  ajaredpa,  HavaJja

MaTeMaTH4YeCKOr0 aHAJIU3a, TeOMeTPHsl COCTOST M3 KapThl CaMOCTOSITEIbHOM
paboThl OOywaromerocss W TOpPSAJAKA BBINOJHEHUS CaMOCTOSTEIbHONH paboThI
oOydJaronumcsi, CIucka pexkoMeHayemon nureparypbl. OHM pa3paboTaHbl TaKUM

00pa3oM, 4TOOBI 00YUYAIOIUECS MOTJIM CAMOCTOSITEILHO BBIMOJIHATH MPEJI0KEHHBIC

3alaHusA, a IIPCIIoaaBaTCIIb 6y,Z[eT TOJIBKO ITPOBCPATH BBIIIOJHCHHBIC 3a1aHUSI.

TenaeHMs COBPEMEHHOIO OOpa30BaHUsA — CAMOCTOSITENIBHOE MPUOOpETEHHE

3HAHUI O] pyKOBOJCTBOM IPENOJaBATES.

Kapma camocmoamenvnoii pabomot 00yuarouiecocs

HanmenoBanue temsl nmu | Yac Bun pabotsl dopma Hara
BOIIpOCa KOHTPOJIA | Clayu
1 2 3
Pa3znen 1 Anreopa 21
Tema 1.1 4 | IlonroroButk pedepart 1o Teme 3amuTa
Pa3BuTHe NOHATHS 0 YHCJTIE «HemnpepsiBHBIE APOOH» pedepara
5 | [loAroToBUTh MpPE3EHTAIMIO 1O TeMme | 3amuTa
«[IpuMeHeHne CIIOKHBIX MPOIEHTOB B | MPE3EHTAIL
HKOHOMHYECKHX PacueTaxy HH
Tema 1.2 4 | IlogroroButs pedepar Ha TEMY: 3amura
KopHun, crenenn n «Mcropus OTKpBITHS IOHATHS KOPHS» | pedepara
Jorapu(pmbl
3 | Pemmuth 3agaun o Teme «CTeneHs ¢ [IpoBepka
JNEUCTBUTEILHBIM ITOKA3aTEIEM) 3a1a4
5 | [logrotoBuTh MpE3EHTALIMIO IO TEME | 3aluTa
«HcTopusi BOSHUKHOBEHUS MPE3eHTAall
norapudma, npuMEeHEeHNE 3074
Jorapu@moB»
Pasnen 2 Ilpsaambie u 9
IJIOCKOCTH B TPOCTPAHCTBE
Tema 2.1 5 | [loAroTOBUTH MPE3EHTAIIMIO IO TEME 3amura
IIpsimble U MII0CKOCTH B «B3anMHOe pacronokKeHue NpsIMbIX U | TPE3EHTAll
NMPOCTPAHCTBeE MJIOCKOCTEH B IPOCTPAHCTBEY» 4478
4 | IloaroToBUTH pedepar mo Teme 3amuTa
«[TapannenbHOE TPOCKTUPOBAHHEY pedepara
Paznen 3 OcHoBbl | 16
TPUTOHOMETPHU
Tema 3.1 OcHOBHBIE TOHATHUS 4 | IloaAroTOBUTH MPE3CHTAIUIO TI0 TEME 3amura
«U3 ucropun IIPE3EHTAIl
TPUTOHOMETPHUNY. 15078




Tema 3.3 IlpeobpazoBanusi | 4 | Pemmth 3amaum 1mo teme [TpoBepka
IIPOCTEUIINX «[IpeobpazoBanue 3a7a4
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX BBIPAKEHUI
BBIPAKCHUI
Tema 34| 4 | IloaroroBUTh MPE3CHTAIHIO IO TEME 3amura
Tpuronomerpuyeckue «O0paTHbIe TPUTOHOMETPHUUECKUE IIpe3eHTall
YPaBHEHUS U HEPABEHCTBA byHKIII uu
4 | Pemuth 3amauu mo Teme [IpoBepka
«Tpuronomerpuyeckue ypaBHEHUs U | 3a]1a4
HEPABEHCTBA»
Pa3nen 4 KomOunaropuka 4
Tema 4.1 KomOunaTtopuka 4 | CocTaBUTh U PELIUTh 3aJla4 Ha [IpoBepka
IIPUMEHEHUHU 3JIEMEHTOB 3a1a4
KOMOMHATOPUKH
Pa3nen 5 KoopauHatsl u 4
BEKTOPbI
Tema 5.1 Koopmunater u | 4 | [logrotoButh pedepat Ha TeMy 3amura
BEKTOPbI «BekTopHoe 3a1aHne NpsIMbIX U pedepara
IJIOCKOCTEHN B IPOCTPAHCTBE»
Pa3znen 6 dynkumnu, ux 9
CBOMCTBA M rpapuKn
Tema 6.1 @yHKIUH, UX 4 | IloaroToBUTH MPE3EHTALUIO IO TeME | 3aluTa
CBOIiCcTBa U rpaduKu «CrnoxeHne rapMOHUYECKUX MIPE3€EHTAIl
KOJICOaHUI» uu
Tema 6.2 Crenennble, | 5 | [loaroroBUTH Mpe3eHTAIHIO 3amura
[I0Ka3aTeNbHbIE, «[Ipumepsl npumMeHeHUs Ipe3eHTall
JorapuMuIecKue u GbyHKIMI 1 UX TpapUKOBY. uu
TPUTOHOMETPUUECKHE
byHKLINU. OO6parHsble
TPUTOHOMETPHYECKHE
byHKIIMN
Pa3nes 7 MHOrorpaHHuKH 21
H KpYIJIbIe TeJIa
Tema 7.1 MHororpaHHuKu 4 | IIpoectu naboparopHoe HabmoaeHue | [Iposepka
Y 3KCTIIEPUMEHTUPOBAHUE 110 TEME: nabopaTop
«[Inomwanu noBepxHocTen HOT'O
MHOTOTPaHHUKOB) HaOJIIOIeH
us u
JKCIIEPUME
HTUPOBaHU
s
4 | TIIpoectu naboparopHoe Habmoaenue | [Iposepka
Y SKCTIIEPUMEHTUPOBAHUE 110 TEME: nabopaTop
«IIpaBuIbHBIE MHOTOTPAaHHUKN» HOTO
HaOJIIOIEH
usiu
SKCIIEpUMeE
HTUPOBaHU
S
Tema 7.2 Tena u 5 | IIpoBectu naboparopHoe Habmonenue | [IpoBepka
MOBEPXHOCTHU BpallleHUs 1 SKCTIIEPUMEHTUPOBAHUE 110 TEME: nabopaTop
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«O0beM Ten BpaleHUs» HOTO
HaOJIIOIEH
us u
JKCIIEpUME
HTUPOBaHU
s
3 | [loaroroButk pedepar mo Teme 3ammTa
«KoHuveckue ceueHust U uxX pedepara
MIPUMEHEHHE B TEXHUKE)
Tema 7.3 U3mepenus B 5 | IlogroroButh Npe3eHTaLMIO 10 TEME: | 3aluTa
reOMEeTPHUH «ITogo6ue ten. OTHOLIEHHE pe3eHTaIll
JI0IA/IeH TOBEPXHOCTEH U 00BEMOB | MU
IMOJXOOHBIX TEJI»
Paznen 8 Havana | 13
MATEeMaTHYeCKOI0 aHAJIN3a
Tema 8.1 4 | [IpopabotaTts yueOHyto nuteparypy | [IpoBepka
[TocnenoBaTenbHOCTH. o teme: «CyMMa GECKOHEYHO KOHCIIEKTa
[TIpousBoaHas yOBIBAIOIIEH T€OMETPUIECKOM
MIPOTPECCUI .
5 | IlogroroButh mpe3eHTalMIO 10 TEME | 3aluTa
«[Tonstue nuddepennuana u ero mpe3eHTaIl
TIPUIIOKEHUSD 2078
Tema 8.2 uTterpan u ero 4 | Ilpopaborate yuebHyro nuteparypy | [IpoBepka
MIPUMEHEHUE nmo Tteme: «lIpumepsl mNpUMEHEHMs | KOHCIIEKTa
uHTerpasia B (U3HMKE, T€OMETPUU U
TEXHUKEY
Paznen 9 Daementsl Teopun | 10
BEPOATHOCTEN U
MaTeMaTH4eCKOM
CTATHCTHKH
Tema 9.1 DnemeHTHI TEOPUU 5 | IlogroroButh npe3eHTaIMIo M0 TemMe: | 3aiuTa
BEPOSITHOCTEN «CxeMbl MOBTOPHBIX UCIIBITAHUI MPE3eHTAall
bepnymnm. 15024
Tema 9.2 DneMeHTHI 5 | [loaroToBUTH MpE3EHTAIHIO IO TEME 3amnura
MaTeMaTU4eCKON CTaTUCTUKU «CpenHue 3Ha4eHUs U UX Ipe3eHTall
MIPUMEHEHUE B CTATUCTUKE )01
Pa3znen 10 YpaBHenus u 10
HEPABEHCTBA
Tema 10.1 YpaBHeHus u 5 | IlogroroButh Mpe3eHTalMIo 10 TeMe | 3aluTa
HEpaBEHCTBA «I"'paduueckoe pelieHre ypaBHEHH U | IPE3EHTAI]
HEPABEHCTB) uu
5 | [logroroButh pedepar mo Teme 3amura
«HccrnenoBanne ypaBHEHUN U pedepara
HEPaBEHCTB C MapaMeTPOM
Bcero 117
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2 IlopsiIoK BBHINMOJHEHUSI CAMOCTOSITE/ILHOI PadoThI 00YYAIIHMCS

[To xaxa0My BOIIPOCY, BBIHOCUMOMY Ha CAMOCTOSITENBHYIO padoTy
oOy4Jaronmmcs, IpuBeACHbl METOANYECKUE YKA3aHMUS.

Pe3ynpTaThl camMocTosTENbHBIX paboT mo Maremaruka: anreOpa, Hayaia
MaTEMaTUYECKOTO aHaliu3a, TeOMETPHUs: IUIAHBI-KOHCIEKTHI, pedeparbl, pelleHHe
3a/1a4 0(pOPMIISIOTCSI B TUCbMEHHOM BHJIE€ B TETPAISIX JIJISi CAMOCTOSITENIbHBIX Pa0OT U
CHAIOTCA Ha MPOBEpKYy ImpenojasaTento. lIpeseHTanum mNpeaocTaBiAIOTCS B
AJIEKTPOHHOM HOCHTEIIE.

TpeOoBaHus K 3aJaHUAM 110 U3YYEHUIO Y4eOHOI0 MaTepuaJsa
3ajaHus, HANpaBJICHHbIE HA U3Yy4YeHHE Y4YeOHOro maTrepuaja MOTYT
coliepKaTh pas3Hble BUBI JICSITEIBHOCTU: KOHCIEKTHPOBAHUE, COOOICHUE WIH
pedepar kak Ha OyMa)KHOM HOCHUTEJIE, TaK U B (DOpMe Mpe3eHTAIIUH.
1) TpeGoBanus K 3aaHUSAM NPH MOATOTOBKe pedepara.
Ilopaook evinoinenusn 3a0anus

Ha ocHOBaHMM OCHOBHOW M JOTOJIHUTEIBHOU JINTEPATYPhI, PEKOMEHIYEMOU K
BBITIOJIHEHUIO CaMOCTOSITEJIbBHOW pabOThl HEOOXOAUMO HaWTH,  NPOYUTATh U
3aKOHCIIEKTUPOBATh TEKCT TMEPBOMCTOYHUKA, HallThu B HMHTepHere U oQopMUTH
3a/laHHyI0 HH(pOpMaIKIo B BujE pedepara.

Iloocomosxa peghepama

Pedepar - HeOombII0E YCTHOE COOOIIEHUE, U3JIOKEHUE B TUCbMEHHOUN dopme
KaKoW-TnO0 Hay4HOU PabOThI, COACPIKAHUS MTPOUYNTAHHON KHUTH M TOMY MOJ00HOE;
JOKJIaa Ha KakKyro-JIMOO TeMy, OCHOBAHHBIMH Ha 0030pe pa3iNYHbIX HCTOYHHUKOB.
OObIuHO 1ENbI0 pedepara SABISAETCS IEMOHCTpalMsl 3HAHUW OO0YyYarolUXCs IO
KOHKPETHON TMpeAMETYy, TeMe WM MpoOjieMe M MPAKTHUYECKUX HABBIKOB aHaIN3a
HAYYHOM U HAYYHO-METOAUYECKOMN JTUTEPATYPHI.

Pedepar, kak u 100601 TOKYMEHT, MTUIIETCS U 0(QOPMIISIETCSI B COOTBETCTBUH C

OIIPCACIICHHBIMHA CTaHAapTaMU.



Tema pedepara 0ObIYHO BHIOMpPAETCS U3 OOIIETO CIUCKA M COTJIACOBBIBACTCS C
mpenoiaBarenieM. TeMa TokHa ObITh HHTEpECHOM oOydaromemycs. [Ipu padote Haxa
pedepaTomM peKOMEHIYyEeTCs UCIOIh30BaTh He MeHee 4-5 HCTOUHHKOB.

IIpoyecc pabomvl pazdousaiom Ha credyrowjue 2mansl.
OnpenenuTh U BBIICIUTH MPOOJIEMY.
Ha ocHOBe IEpBOMCTOYHHKOB CAMOCTOSTEIIHLHO U3YYHUTh MTPOOIIEMY.

[TpoBecTr 0030p BEIOPAHHOM JIUTEPATYPHI.

A W o

JIorn4HO U3JIOKUTH MaTEPHAIL.

Pexomenoyemas cmpykmypa pepepama:
1. BBenenue - uznaraercs 1elib U 3a/1aud paboThl, 000CHOBAHHUE BHIOOPA TEMBI U €€
aKTyanbHOCTh. O0BEM: 1-2 cTpaHUIIBI.
2. OcCHOBHasl 4acTh - TOYKAa 3PECHHS aBTOpa HAa OCHOBE aHAM3a JIUTEPATyPhl II0
npobneme. O6béM: 5-10 cTpanwuil.
3. 3akimoueHue - (HOPMHUPYIOTCS BBIBOJBI M MPEIOKEHUA. 3aKIIOYEHUE IOJKHO
OBITHh KpPaTKUM, YETKUM, BBIBOJbI JIOJKHBI BBITEKATh W3 COJCPKAHHUS OCHOBHOM
gacTtu. O0BEM: 1-2 cTpaHUITBI.
4. Cnucok UCIHOJIb3yeMOU JIUTePaTypHhl.

B pedepare mMoryT ObITh TPHIOKEHUS B BUJE CXEM, AHKET, JUArpaMM M
npouero. B odopmiienun pedeparta NpUBETCTBYIOTCS PUCYHKH M TAOTHUIIBI.

Ogpopmnenue mexcma peghepama.

Pasmep mpudra 14 nynkroB, rapuutypa Times New Roman, oObIuHBIN;
WHTEPBAI MEXIy CTpok: 1,5; pasmep monei: neBoro - 30 mm, mpasoro - 10 mm,
BEepxHEro - 20 MM, HUKHETO - 20 MM.

Touky B KOHIIE 3arojloBKa HE CTaBSIT. 3arjiaBusi BCETJa BBIICICHBI KUPHBIM
mpudroM. O6buHO: 1 3aronoBok - WpudPT pasmepoM 16 MyHKTOB, 2 3arojoBOK -
mpudT pazmepoM 14 MyHKTOB, 3 3ar0J0BOK - MIPUQT pazMepomM 14 MyHKTOB, KYpCHUB.
Paccrosinne Mexmy 3aroioBKamMu TIaBbl Wi Taparpada U TOCISAYIOIINM

TCKCTOM OOJIZKHO OBITH PaBHO TPEM HMHTCpPBAJIAM.



TekcT mewataercsi Ha OJHOM CTOPOHE CTPAHUIBI; CHOCKM W MPUMEYAHUS
0003HAyYaKTCsI B CaMOM TekcTe, Tak [3, c. 55-56]. lnsg odopmieHuss CHOCOK U
NpUMEYaHUI UCTIONB3YIOTCS CTaHIapTHhIE cpeacTBa Microsoft Word:

Bce cTpaHuibl HymMepyroTcsl, HAUMHASI C TUTYJIBHOTO JIMCTa; mu(py HOMEpa
CTpPAHMIIBl CTaBSIT BBEPXY IO ILIEHTPY CTPAHUIbl, HA TUTYJIHHOM JHCTE HOMEDP
CTpaHMIIbl He cTaBUTCA. Kaxx7plii HOBBIA pa3jiesl HAUMHAETCS C HOBOM CTpPAHUIIBI.
[IpuBeTcTBYETCS COOMIOICHNE TTPABUI THTIOTPApUH.

Tumynvnolil 1ucm peghepama, o2nagnenue

BBepxy ykaspIBaeTcsi OJHOE HAMMEHOBaHUE YUeOHOTO 3aBe/ieHus. B cpennem
MoJI€ YKa3bIBAETCsl Ha3BaHUE TEMBI pedepaTa 0€3 CI0Ba «TeMa» U KaBbIUECK.

Huxe mo 1meHTpy 3arojoBKa, yKa3bIBaeTCs BUJ PaOOTHI U y4eOHBIM MpeaMeT
(manpumep, pedepar 1Mo TEXHOJIOTHIECKOMY 000PYI0BAHHUIO).

Eme Hmke, Oimke K MpaBOMy Kparo THUTYJIBHOTO JiMCTa, yKasbiBaeTcss GO
ctyneHnta, rpynna. Emie Hiwke - ®UO 1 10KHOCTh PYKOBOJUTENS U, €CIIU TaAKOBBIC
ObUIM, KOHCYJBTAaHTOB. B HIKHEM IOJIE€ YyKa3bIBA€TCS TOPOJ M TOJ BBINOTHEHUS
paboThI (6€3 CcIIoBa «TO/I»).

OrnaBieHue pa3MeaeTcsl nocjae TUTYJIbHOrO JIUCTa, B KOTOPOM MPUBOASTCS
BCE 3aroJIOBKM padOThl M YKa3bIBAIOTCS CTPAHMUIIBI, C KOTOPHIX OHM HAYHWHAIOTCS.
3aroyioBKH OTJIaBJICHUS JOHKHBI TOUHO TTOBTOPSTH 3ar0JIOBKU B TEKCTE.

Ogpopmnenue cnucka ucnonb3yemou aumepamypbl

Cncox nuTepaTypbl TOKEH ObITh CBEKUM, UICTOYHHKU S5-7 J€THEH TaBHOCTH,
PEIKO MOYHO UCIOJIb30BaTh paHHUE TPY/Ibl, TPU YCIOBUM UX YHUKATIHLHOCTH.
HcTouHrKku yKa3bIBalOTCS B CIACAYIOIIEM MOPSIKE:

- 3aKOHOJaTeNbHAs JTUTEPATypPa, €CIU €CTh;
- OCHOBHas U MEPUOANYECKAS;
- HHTepHET-UCTOYHUKH, €CTTU €CTh.
Kputepuu o1ieHKH BBITIOTHEHHON 00y4JarOIMUMUCs paOOThI:
OLICHKa «5» - TeMa pacKpbITa MOJHOCTHIO, pedepar opopmMiIeH B COOTBETCTBUU C

TpeOOBaHUSIMU, COOOIIICHHUE COACPIKATEIHHO;



OIICHKA «4» - TeMa PacKphITa HE MOJHOCTHIO, pedepar odhopmiieH B COOTBETCTBHUH C
TpeOOBAHUIMU;
OIICHKA «3» - TeMa pacKpbITa HE MOJHOCTHIO, pedepar odhopmileH B COOTBETCTBUH C
TpeOOBAHUSIMU.

2) TpeOoBaHus K 3aJaHUSIM NPH NMOATOTOBKE NMPe3eHTALNM.

Ha ocHOBaHMM OCHOBHOM U JOMOJIHUTENBHON JIUTEPATYpPhl, PEKOMEHyEeMOU K
BBITIOJTHEHUIO CAMOCTOSITEIbHOM pabOThl HEOOXOJUMO HAWTH,  MPOYUTATh H
3aKOHCIIEKTUPOBATh TEKCT NEPBOMCTOYHHMKA, HaliTu B MHTepHere W OPOpMHUTH
3aJIaHHYI0 HH(POPMAIIHIO B BUE MPE3CHTAINH.

lIpeszenmayust 00nH#CHA NOOYUHAMBCSL CTLEOVIOWUM MPEeOOBAHUAM.:
1.Tpebosanus no oghopmaenuro cmuisi
- CoOmrogaiiTe equHbIN CTUIL 0)OPMIICHUS.
- W30Geraiite cTuiei, KOTopbie OYyT OTBIEKATh OT CAaMOU MPE3CHTAIIHNH.
- Bcnomorarenbnas uHbopmanus  (yOpaBisioOlMe  KHOMKH) HE  JOJDKHBI
npeo0J1aiaTh HaJl OCHOBHOM UH(pOpMaIuen (TEKCT, pPUCYHKH).
2.Tpebosanus no oghopmaeruio gpona
- Jns dona BeiOupaiite 0osee X0a0AHbIC TOHA (CHHUM WU 3€JICHBIN ).
- Hcnonp3oBaHue nsera
- Ha omnom cnaiine pexoMeHayeTcs UCIOJIb30BaTh HE Oojiee TpeX IBETOB: OJIUH
1u1st hoHa, OJIMH JIJIs 3aTOJIOBKOB, OJIMH JIJIsl TEKCTA.
- Jlnst GpoHa U TeKCTa UCTIOIB3YHTE KOHTPACTHHIE I[BETA.
- OOpatutre o0coboe BHHMaHHUE Ha I1BET TUMEPCCHUIOK (M0 U  TIOCIHE
HCTIOJIb30BaHUS ).

3. Anumayuornnwvie 3¢hghexmol
-  Hcmonp3ylte BO3MOXXHOCTH KOMITBIOTEPHOW AaHUMAILMU ISl TIPEACTaBICHUS
nH(pOpMaIu Ha Ciaie.

- He crout 310ynotpe0isth pa3InyHbIMA aHUMAITMOHHBIMU 3P deKTaMu, OHH HE
JOJDKHBI OTBJIEKaTh BHUMAaHUE OT COJIepKaHus MH(OPMAILIUK Ha Cliaiijie.
4.Cooepoicanue ungopmayuu

- Hcnonp3yiTe KOPOTKHE CII0BA U MPEIIIOKEHHUS.
4



- MuHuMH3UPYHUTE KOIMYECTBO IPEAIOrOB, HAPEUHM, IPUIIAraTEIbHbIX.
- 3aroyioBKH JOJDKHBI IPUBJIEKATh BHUMAHUE ayJUTOPHH.
5.Pacnonooicenue ungopmayuu na cmpanuye
- IlpennoyTuTenbHO TOPU3OHTAIBHOE PACTIONOKEHUE HHPOPMAIIHH.
- HawuOonee BaxxHast nHQOpMAIMS 10JKHA pacIoyiaraTbCsl B LIEHTPE SKpaHa.
- Ecnu Ha cnaiife pacrionaraeTcsi KapTUHKA, HAANKUCh JODKHA Paclolaratbes Mo
HEW.
6.1 Ipugpmeor
- Jlns 3arojloBKOB — HE MeHee 24.
- Jlns uapopmanuu — He meHee 18.
- IIpudrts! 6€3 3aceuek jerye 4utaTh ¢ OOJIBIIOTO PACCTOSHUSI.
- Henp3s cmemmBaTh pa3Hble TUIBI IPU(TOB B OAHOW MPE3ECHTALINH.
- Jlns BeiaeneHuss wHGOpPMALMU CIEIYeT HCIOJIb30BaTh KUPHBINA mpudT,Arial,
KyPCHUB WIH ITOJYEPKUBAHUE.
- Henp3s 310ynoTpelnsiTh MNpPONUCHBIMM OyKBaMH (OHHM UHTAIOTCS XYKe
CTPOYHBIX).
7.Cnocobul evloeneHus ungopmayuu
CnenyeTt UCIOIb30BATh:
- Pamkwu, rpaHunibl, 3aJIMBKY;
- Pa3nble uBeta mipuToB, IITPUXOBKY, CTPEIKU;
- PucyHku, quarpamMmbl, CXeMbI JUIsl WJUTFOCTpaluu HanOoJiee BaXHbBIX (PaKTOB.
8.06vem unghopmayuu
- He 3anonHATh 0uH ciaij CIMIIKOM OOJBIIMM 00BEMOM MH(OpPMAILUU: YETOBEK
€IMHOBPEMEHHO MO>KET 3alIOMHUTH He Oosiee Tpex (aKkToB, BBIBOJOB, OMPECICHUH.
- HauGonbmas 3¢(EeKTUBHOCTh JOCTUTAETCS TOrNAa, KOTJa KIIOYEBbIE IYHKTBI
0TOOpaXkaroTcsl MO OJJTHOMY Ha KaXXJI0M OTAEJIbHOM claiijie.
9.Buowl craiioos
Jlist obecnieyeHus pa3sHOOOpa3us CiaeayeT UCIOJIb30BaTh Pa3HbIE BUJIbI CIANIOB:
- C tekcrom;

- C Tabmunamu;



- C gmarpammamu.

HD@S@HWZCZMM}I UCc1e0068anus cmvdeHma 00JIIHCHA_BKTIIOYAMD -

Ha3BaHUC UCCJICAOBAHNA,
Ociab CaMOCTOSITEIIbHOM pa6OTI>I,
X0O M pE3yJibTaT UCCIICAOBAHUA,

BBIBOJBI,

o & w0 Dnp e

aHHOTHpOBaHHBIﬁ CIINCOK HUCITIOJIb30BAHHBIX PCCYPCOB.

Ocnosnvie Hedocmamku npe3eHmaz4uL7

He otpaxkaerca Xoa HMCCIENOBATEIbCKONW JESITEIBHOCTH, HET MOCTAHOBKHU
npo0siemMbl, BbIBOA. BMECTO 3TOro — M3J0KEHHE TEOPETUYECKOTO MaTepualia, Wid
pocTo HUH(OpManus MO KAaKOM-TO TeMe, MPU HSTOM MHOIO HEONpPaBIaHHBIX
Pa3IUYHBIX TEXHUYECKUX A(P(PEKTOB, KOTOpbIE OTBICKAIOT BHHUMAHHE OT
COJIEpKATEIIbHOM YaCTH.

Kpurepuu OLIeHKH BBIIOJHEHHON 00y4YalOIUMHUCS padOThI:
OIICHKa «5» - pa0oTa BBHINOJIHEHA B YKa3aHHBIN CPOK, TEMa PaCKphITa MOJHOCTHIO,
AJNIEKTPOHHAS MPE3EHTALIMS COOTBETCTBYET 3aJJaHHBIM TPEOOBAHUSIM;
orleHKa «4» - pa0oTa BBHINIOJIHEHA B YKa3aHHBIN CPOK, TEMa PaCKphITa MOJHOCTHIO,
UMEIOT MECTO HECYIIECTBCHHbIE OIIMOKM W HE3HAUWTEIbHBIE OTKIOHEHHUS OT
3a/laHHBIX TPEOOBaHUI;
orleHKa «3» - paboTa BHIMIOJIHEHA C HE3HAYUTENIbHBIM HApPYIICHHUEM CpOKa, TeMa
packpeiTa HE TOJHOCTBIO, HMMEIOT MECTO OIIMOKH, KOTOpbIE HE OKa3alu
CYLIECTBEHHOTO BJMSHHMS HA OKOHYATENbHBIM pE3yJlbTaT, W OTKIOHEHUS OT
3aJIaHHBIX TPEOOBAHUI.

3) TpeGoBaHusi K 32aJaHUSAM 110 PELICHUIO IPUMEPOB U 3a1a4.

1. TloBTOopuTe coaep:kaHWE YKa3aHHOW TEMbl, HCIHOJIb3YSl PEKOMEHIYEMYIO
JTUTEPATYPY, IPU HEOOXOUMOCTH BOCTIONB3YHTECh KOHCIIEKTOM.

2. Beimosnaute 3amanus.

3. OTBeThTE HAa KOHTPOJIbHBIE BOMPOCHI.

Kpurtepuu oLieHKH BBIIOJHEHHON 00y4YaromuMucs padoThl:
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OLICHKA «5» - BBIIIOJIHEHBI BCE TYHKTHI B IOJIHOM COOTBETCTBHH;

OLIEHKa «4» - BBITIOJHEH BeCh 00BEM pabOThl ¢ HEKOTOPHIMHU HaPYLICHUSIMHU, 00bEM
BBITIOJIHEHHOM pa0oThI cocTaBisieT He MmeHee 80%;

oLleHKa «3» - BbIONHEHO 50% 00BEMA pabOTHI.

4) TpeOoBaHus K 3aJaHUSAM 10 POPAOOTKE Y4eOHOM JIMTEPATYPbI.

Ha ocHOBaHMM OCHOBHOM, JOMOJHUTEIBHOM JHUTEPATypbl U MCTOYHUKOB
HNHTepHeTa peKOMEHyeMOU K BBIIOJHEHUIO CAMOCTOATENIBHON padOThl HEOOXOAMMO
HAWTH, NPOYUTATh COCTABUTH IJIAH U 3aKOHCIIEKTUPOBATH TEKCT MEPBOMCTOYHHUKA.
OTBETUTH HA BOIIPOCHI.

Kpurepun oLieHKH BBIIOJHEHHON 00y4YaroIUMUCs pabOThI:
OLICHKA «5» - BBIIIOJIHEHBI BCE ITYHKTHI B TIOJIHOM COOTBETCTBUY;
OLICHKA «4» - BBINOJIHEH BECh 00BEM padOTHl C HEKOTOPBIMUA HApYUICHUSIMHU, 00bEM
BBITIOJIHEHHOM pa0oThl cocTaBisieT He MeHee 80%;

o1leHKa «3» - BbIOHEHO 50% 00BEMa paboTHI.

CamocrosiTesbHas padora Nel
Tema 1.1 PazBuTne noHATHSA 0 YHUCIE
Ieab: 3akperieHne 3HaHUM 11O 3aIaHHOM TEME.
Ocnawenue: NaHHbIE METOJIMYECKUE YKA3aHUs, PEKOMEHAyeMas TuTepaTypa.

3aoanue. IlogroroButs pedepat no teme «HenpepsiBHBIE IPOO».

CamocrosiTesibHasi padoTa Ne2
Tema 1.1 PazBuTHEe NOHATHS O YHUCJIE
Lenanb: 3aKkpenieHre 3HaHUH 110 38 ITaHHOU TEME.
OcHnawienue: TaHHBIE METOIMYECKUE YKA3aHUS, PEKOMEHIyeMasl JTuTeparypa.
3aoanue. I1oaroToBUTH Mpe3eHTAIINIO 1O TeMe «[[pruMeHeHEe CI0KHBIX ITPOIICHTOB B

9KOHOMHYCCKHUX pacdCTax».

CamocrosiTeibHas padora Ne3

Tema 1.2 KopHu, crenenu u jorapupmsi
7



Heab: 3akpemieHne 3HaHUM N0 3aIaHHOM TEME.
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, PEKOMEHIyeMas JUTEpaTypa.

3aoanue. IlogroroButh pedepat Ha TeMy: «VICTOPHUS OTKPBITHS MOHATUS KOPHS.

CamocrosiTtebHas padora Ned
Tema 1.2 Kophu, cTenenu u jjorapupmsol
Ienw: 3akperuieHue 3HaHui o Teme «CTeneHs ¢ AEHCTBUTENBHBIM TTOKa3aTEIEeM)»
Ocnawienue: NaHHBIE METOJIMYECKUE YKA3aHUs, PEKOMEHIyeMas TUTepaTypa.
3adanue. Pemints 3a1auu 1o TeMe «CTeneHp ¢ AeHCTBUTEIBHBIM MTOKa3aTEIEeM»
1.IlpencraBbTe BhIpaK€HHUE B BUJIE CTETIEHU YK CIIA x( x>0)3

-6

1
a) 3/x% Vx; D)Jx-Ax| %8|
ﬂ' 1) x xS -8x;

X
2.Beraucnure:
2 3 1 ‘%
a) 3% -814; r) | 0,0083-10° | ;
1 1\! 2 15 1
_= = 5\2
6)|103.002 | ; 1) (4”)3. 81°
27 625
4
-05 g5 1
4 8, e) (3v3) 3
(2)
3.Yopocturte BhIpaKEeHHUS:
2 1
3 (1 2)e 4_4
a) (16x)a-| =x8 | ; B) la A
8 1 1
a*+4a®+4



1 1 4 4 —
6)| a+b* |-|a—b* |++Db; F)\/;+\/;1+\/;1 \/;
1+ x4 —
4.CpaBHuTE ymncCna:
1 L
a) (1j21/1 (1j 2 6) 7\/?1/1 50.4
2

2

KOHTpOJII)HI)Ie BOIIPOCHI:
1. Yto Ha3wpIBaeTCs cTeneHnto yucia a >0 ¢ I[CﬁCTBPITCJ'IBHBIM rokaszarejiemM?

2. Kakue cBoicTBa CTENIEHEH C I[GﬁCTBI/ITGJ'II)HBIM IIOKa3aTeJIeM BhI 3HaeTe?

CamocrosiTesibHasa padora Neb
Tema 1.2 KopHu, cTenenu u 1orapupmsi
Heab: 3akpemieHue 3HaHUM IO 3aJaHHOU TEME.
OcHhawienue: TaHHbIE METOJUYECKUE YKa3aHUs, pEKOMEHIyeMas JTUTepaTypa.
3aoanue. lloarotoBuTh  mpe3eHTauulO 1o Teme «VcTopusi BO3HUKHOBEHUS

norapudma, IpuMEeHEHHUE Jorapu(MOBy.

CamocrosiTesibHas padora Ne6
Tema 2.1 [IpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
Henanb: 3akpernieHre 3HaHUM 110 3aIaHHOU TEME.
OcHnawienue: TaHHBIE METOIMYECKUE YKA3aHUS, PEKOMEHTyEMas JTUTEPATypa.
3aodanue. I1oaTrOTOBUTH MIPE3EHTALMIO MO TeMe «B3auMHOE pacnoyio;KeHHE NPSIMbIX U

IJIOCKOCTEN B IPOCTPAHCTBEY.

CamocrosiTtesbHas padora Ne7
Tema 2.1 IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
Heab: 3akpernieHre 3HaHUM 10 3aIaHHOU TEME.
Ocnawenue: aHHbIE METOJIMYECKUE YKA3aHUs, PEKOMEHAyeMas TuTepaTypa.

3aoanue. IloaroroButs pedepar no teme «llapamienbHoe IPOEKTUPOBAHUEY.



CamocrosiTenbHast padora Ne 8
Tema 4.1 KomOunatopuka
I]enw: 3akperuieHre 3HaHUM 110 TeMe «IIeMEHThl KOMOMHATOPUKIY
OcHawienue: TaHHbIE METOJUYECKHE YKa3aHUs, pEKOMEHIyeMas JTUTEpaTypa.
3aoanue. CoOCTaBUTb M  PEIIUTh 3alayd  Ha TPUMEHEHUU DIJIEMEHTOB
KOMOMHATOPHUKH.

Ha ocHOBaHMHM OCHOBHOM, JOMNOJHUTEIBHOW JHMTEPATypbl U HCTOYHUKOB
NuTepHeTa peKkoMeHIyeMOi K BBITIOJHEHUIO CAaMOCTOATENbHON paboThl HEOOXOAMMO
HAWTH, TPOYUTATH U Pa300paTh TEMY «IIEMEHTHI KOMOUHATOPUKI.

[TonoGpath 1 pemmTh 3aa41 Ha TEMY «DJIEMEHThl KOMOMHATOPHUKN

[Ipumepsr:
3anada 1. B rpynne 10 yuyeOHBIX TPeAMETOB U 5 pa3HbIX YPOKOB B JieHb. CKOJIBKUMHU
Croco0aMu MOTYT OBITh paclpe/iesIeHbl YPOKU B OJIUH J€Hb?

|
Pemenue. A) = 10 _ 10-9-8-7-6 = 30240 cnocobamn.

(10-5)!
3amaya 2. CKoJIBKUMH CIIOCOOAMH MOKHO Pa3MeCTUTh 12 JuIl 3a CTOJIOM, Ha

KOTOPOM MOCTaBjIeHO 12 mpubopoB?

Pemenne. B, =12!=479001600 cnoco6amu.

3agaua 3. Ha TpenupoBke 3aHumarotTcsi 12 0Gacker6osmctoB. CKONIBKUMHU
crocodamMu MOXKET ObITh OPraHU30BaHO TPEHEPOM Pa3HBIX CTAPTOBBIX MITEPOK?

!
Pemenue. C;, = 12790

715!
OTBETUTH HA BONIPOCHI:
1. Kakas o6macth MaTeMaTUKu Ha3bIBAETCS KOMOMHATOPUKON?
2. IlpuBemute QOpMYIbl  BBIUMCICHHUS OCHOBHBIX  KOMOHMHATOPHBIX

COOTHOIICHHH (pa3MelleHUs, IePECTaHOBKU, COUETAHUS).

CamocrosiTtenbHass padora Ne9
Tema 3.1 OcHOBHBIE IOHATHS
Lenanb: 3akpenieHre 3HaHUH 110 38 IaHHOU TEME.
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OcHhawienue: NaHHbIE METOJNYECKHE YKa3aHUs, pEKOMEHIyeMas JTUTEPATypa.

3aoanue. 110AroTOBUTH NPE3EHTALUIO 110 TeME «I3 UCTOPUN TPUTOHOMETPHUM.

CamocrosiTenbHast padora Ne 10
Tema 3.3 [IpeoOpa3zoBanusi NPOCTEHIINX TPUTOHOMETPHUYECKHX BbhIPAKEHU I
I]ens: 3axpenienue 3Hanuil no reme «lIpeodbpazoBaHue TPUrOHOMETPUUECKUX
BBIPAKEHUI
OcHhawienue: TaHHbIE METOINYECKHE YKa3aHUsA, PEKOMEHyeMas TUTeEpaTypa.
3aoanue. Pemmth 3amaun mo Teme «lIpeoOpazoBaHuE TPUTOHOMETPUUECKUX
BBIPAKEHUI

1.Berunciure:
a) Zsinz—”—ctgﬁ
3 6
0) sin56°c0s34° +c0s56°sin34°;
tg"
fad 3
B) 9 _ /2 cosf,

T
ctg —
J 6

sin50° +sin10°

€0s25°c0s5° +sin25°sin5°

) 1967° — tg22 + 4sin105°c0s105°;
1+ tg67°tg22°

e) ‘/% + C0S2.

2.W13BecTHO, 9TO COS(BE n 2) - Q Haiinure COS2cx .
2 2

3.M3BectHo, 4TO Sin2a = 0,8 n 45° < o <90°. Hailinure tgo .
4. YpocTUTe BBIpAXKEHUE:

. 2 2
. : In i :
a) tg2a+sm2a—%, p) | SN2 [ ESX oinzg;
CoS" tgo ctga
6) cos3a+c05a+25in2a; r) Ac0sq

2c0sax a a
ctg® ——tg® —
J 2 J 2

5. JIOKa)XuTe TOXKJIECTBO:
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) 1-tga - 02

1-tg°a

2

1+t9°ax
B) 4sinasin(%+ajsin(%—a) =Sin3«.

0) tg2c - =sin2a;

KOHTpOJIBHBIE BOPOCHI:
1. JlaiiTe onpenenaeHusi OCHOBHBIX TpUTOHOMeTpHueckux GyHkimil. [Tokaxute ux
IPUMEHEHUE Ha NPSIMOYTOJIBHOM TPEYTOJIbHUKE.
2. Kakue 13 OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIUH SBJISIFOTCS] YETHBIMU

(HeyeTHbIMU)?

CamocrosiTtesibHas padora Nell
Tema 3.4 TpuronomMerpuyecKkue ypaBHeHUs1 1 HEPABEHCTBA
Ieab: 3akperieHue 3HaHUM 110 3aJaHHOU TEME.
Ocnawienue: TaHHBIE METOINYECKUE YKA3aHUsA, PEKOMEHAYEMas JIUTEPATYpa.

3aoanue. TloarotoButh npeseHTaruio mo temMe «OOpaTHbIE TPUTOHOMETPUUECKHE

byHKITUN.

CamocrosiTenbHas padora Nel2
Tema 3.4 TpuronomerpuyecKkue ypaBHeHUs1 1 HEPABEHCTBA
Ienw: 3axkperuieHne 3HaHUM 110 TeMe « TpUTrOHOMETPUUYECKHUE YPAaBHEHUS U
HEPABEHCTBA»
Ocnawienue: TaHHBIE METOINYECKUE YKA3aHUsA, PEKOMEHAYEMas JIUTEPATYpa.
3aoanue. Pemmuth  3amauun 1no Teme «TpUrOHOMETpUYECKHE YpaBHEHHS U
HEPABEHCTBAY.

1.Pemmmre ypaBHEeHuE:
. . X
a) 2sinx =+/3; ) 1—cosx=sm§;

3

6) sinx—~/3cosx =0; e) 2sin3x—;c033x=—1;
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B) 25in° X+3c0sx = 0; XK) sinz(x—%j=0,75;

r) sm3x+smx=0; 3)200525—33inx+2:0.
COSX 2
2.PemnTe HepaBEHCTRBA:
X 1
a) 1—2cos=>0; 0) ta(zr — x) < —.
> g(r—x) Ne

3.Pemnre cucremy ypaBHECHUM:
sinx =cosy,

2c0s’ y+sinx =3.
KoHTpoapHBIE BOITPOCHL:
1. IlpuBenure Ha mpuMepax KJIACCU(PUKALMIO PEIICHUH OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKNX YPABHEHUN U HEPABEHCTB.

CamocrosiTenbHas padora Ne 13
Tema 5.1 KoopanHaThbl 1 BEKTOPHI
IeJb: 3aKkperuieHre 3HaHUM 110 3aJaHHOU TEME.
OcHhawienue: TaHHbIE METOJUYECKNE YKAa3aHUs, PEKOMEHIyeMas JTUTEPATYpA.
3aoanue. llonrotoButh pedepar Ha TemMy «BekropHoe 3amaHue MPSMBIX U

IJIOCKOCTEN B MPOCTPAHCTBEY.

CamocrosiTtesibHast pabora Nel4
Tema 6.1 @yHKuuM, NX CBOKMCTBA U rPaPUKHU
Heab: 3akpenieHUe 3HaHUH 110 3aJaHHOW TEME.
Ocnawenue: NaHHbIE METOJIMYECKUE YKA3aHUs, PEKOMEHAYyeMas JIUTepaTypa.
3aoanue. 11oaroTOBUTH IPE3EHTAIUIO 1O TeMe «CII0KEHHE TrapMOHUYECKUX

KOJICOaHUIN».

CamocrosiTteabHas padora Ne 15
Tema 6.2 CreneHHble, MoKa3arejbHbIe, Jorapupmuyeckue U

TpUroHoMerpuieckue GpyHkuuu. Q0OparHbie TPUrOHOMeTpUYecKHe GyHKINH
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Heab: 3akpemieHne 3HaHUM N0 3aIaHHOM TEME.
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, PEKOMEHIyeMas JTUTEpaTypa.
3aoanue. IlogroroButh npeseHtanuio «lIpumepbl npuMeHeHus QYHKIUH U UX

rpaduKoBy.

CamocrosiTenbHast padora Ne 16
Tema 7.1 MHOTroOrpaHHUKH
Ilens: 3akperuieHne 3HaHUM 10 TeMe «MHOTrOrpaHHUKN
Ocnawienue: TaHHBIE METOINYECKUE YKA3aHUSA, PEKOMEHAYEMas JIUTEPATYpA.
3aoanue. 1lpoBectu nabopaTopHOEe HAOMIOIEHUE U SKCIIEPUMEHTHPOBAHUE 1O TEME:

«lInomany moBepxHOCTEN MHOTOTPAHHUKOB.

1 BapuanT. Ha3Banue urypsl — npsmast TpeyrojbHasi pusma.
2 BapuanT. Ha3Banue (urypsl — npaBuiibHas TPEYroJibHa MUPaMUA.
[Topsanok BeINONHEHUS PaOOTHI.
1. Tloctpoiite ykazaHHYIO T€OMETPUUECKYIO (DUTYpY B CBOEH TETpaIu;
2. O603HaYbTE IIaBHBIC JIEMEHTHI TaHHON (PUTYpBI OyKBaMUu;
3. BeimuiuTe GopmMyIibl, IO KOTOPHIM BBIYUCIISETCS TUIONIA b OCHOBAHMUS,
OOKOBas M MOJIHAS MOBEPXHOCTh JaHHOU QPUTYpBI;
4. V3MepbTe riaBHbIE JIEMEHTHI, BXOSAIINE B JaHHbIE (POPMYJIbI, BHITUIINUTE UX
OTJIETIBHO;
5. JlaHnHble U3MEPEHHUS TOJCTABbTE B POPMYILY;
6. BrimonHuTe BCe BRIUMCICHUS B CM, €CJIM HY)KHO OTBET OKPYTJIUTE 10 JECATHIX;

7. 3amnuInuTe OTBET.

IBapranT. Mozeilb MHOIOTpaHHUKA — NPSIMOYTOJIbHBIN MapasuleenuIe.
2 BapuaHT. Mozenb MHOTOTPaHHUKA — HAKJIOHHBIN NTapaJuICICINIIE.
[Topsanox BeIONIHEHUS PaOOTHI.

1. OmnwucaTh KOPOTKO CBOMCTBA;
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2. Brmucars Gpopmyiry BRIUHUCIEHUS TIIOMIAIN OCHOBAHHS,
3. U3mephTe 351eMeHThl OCHOBAHUS 110 MOJICTIH;
4. TloacrtaBbTe naHHBIC B GOPMYITY;
5. BewruucauTe miomnank OCHOBaHUS.
Bormpocsl 151 caMOIIpoBEpKHU U MPOBEPKHU.
1. JaiiTe onpezeneHue NpsMoro, NpsiMOYroJibHOTO U HAKJIOHHOTO
napajuieNenunena;
2. [lepeuriciute BUJIbI MUPAMHU/I, OTIMIIATE KAXKIBIM;
3. [Tepeunciure HopMyITbI MOTHOM, OOKOBOM MOBEPXHOCTH MPU3M, TUPAMU]T U
napasuiesenunesna.

Metonnueckue ykazaHus K JabopaTopHoi padoTe.
1. TeopeTnyeckrue MaTepuaibl.
[ToBepxHOCTB, COCTaBIICHHAS U3 ABYX paBHBIX napaieiaorpammoB ABCD u
A;B;C1D; u yeTbipex napajiieiorpaMMOB Ha3bIBAETCS TApAILICIICTUIIEIOM U
o6o3nagaercs ABCD A;B,CD;.
[Tapannenorpammsl, U3 KOTOPBIX COCTABJICH MapajlieJIeuIe]], Ha3bIBAIOTCS IPAHIMH,
CTOPOHBI — peOpamMu, a BEPIIMHBI apaJIICIIOTPaMMOB — BEPIITMHAMH
napaiyiesienurnena.

B1D — nuaronans napamienenunena. /(e

Bi C, paBHBIC IPOTUBOIOJIOKHBIE TPAHU HA3bIBAIOTCS

\ OCHOBAHHAMMH, a4 OCTAJIBHBIC I'PAHU — OOKOBBIMM

\ IpaHsMU NapajuleIenunena.

\ [IpAMOYTOJIBHBIN MMapaIENenUIE] — 3TO
napajuIeIeIIMIIEe ], BCE TPAHU KOTOPOIO

B \ IPSAMOYTOJIbHUKMU.

/ \ Haxmonnslii napamienenuren — 310

/ napajjiesenunei, Bce rpaHu KOTOPOTo

A D napajuleJIorpaMMbl, U peOpO HaXOIUTCS MOA

YIJIOM K OCHOBAaHUIO.

15



[Ipsimoii mapamienenunen — 3To pédpa NepreHANKYIIpHbl K OCHOBAHHUIO, a B

OCHOBAHMH JICIKUT IapaJUICIIOrpaMM.

Snoxm.noeep. = ZSOCH. + S6.n.napa/z.
S, =a-b (ecnu npsMOyroiabHUK).
Ci
S, =a-h, (ecnu nmapannenorpamm).
B S =25 +2S
1 6ok.n. AA DD, AA BB,

MHororpaHHMK COCTAaBJIECHHBIN U3 IByX PaBHBIX

MHOTOYTOJIbHUKOB A1,A,,...A, 1 B1,B,,...B, ,

PACIIOJIOKEHHBIX B MAPAJIJIEIbHBIX IJIOCKOCTSX U 71
Cc TapajjeaorpaMMOB, HA3bIBACTCS MTPU3MOM.

ABC u A;B,C; — ocHOBaHus.

AA;BB;;BB;CC;;AA;CC; — 60KOBBIE TPaHHU.

[lepnenaukynsip, IpOBEAEHHBIN U3 KAaKOH-HUOY/Ib
TOYKHU OJTHOTO OCHOBAaHUS K INIOCKOCTH JPYTrOro OCHOBAHUS, HA3bIBAETCSI BEICOTOM
IIPU3MBL.
Ecnu GokoBbie p€Opa npu3MBbl MEPIEHAUKYIISIPHBI K OCHOBaHUSIM, TO MPU3Ma
HA3bIBAETCA MPSIMOM, & B IPOTUBHOM CJIy4ae — HAKJIOHHOM.
[Ipsimast npu3ma Ha3bpIBAETCS MPABUIIBHOM, €CJIU €€ OCHOBAHUS — IPaBUJIBHBIE
MHOTOTPAHHHUKHU. Y TaKOW Mpu3Mbl Bce OOKOBBIE TPaHU — PaBHBIE MIPSMOYTOJIbHUKHU.

S = S601<. + ZSOCH.

NOJIH .N.
Teopema: [Tnomans 60KOBOM MOBEPXHOCTH MPSMOM MPU3MBI paBHA MPOU3BEICHUIO
MeprUMeTpa OCHOBAHUS Ha BBHICOTY MPU3MBI.
S601<. :POCH. -h
MHOrorpaHHHK, COCTaBJIE€HHbBIN U3 1- YTOJIbHUKA A1,A,,...A,, U n TPEYTrOJIbHUKOB
HA3bIBAETCS OCHOBAHHUEM, a TPEYTOJIbHUKHN — OOKOBBIMH T'PAHSIMH TUPAMU/IBI.

S = 8601('. + SOCH.

NOJIH .N.
[Iupamuia Ha3bpIBAaETCS MPABUIILHOM, €CIIN €€
OCHOBAaHUE — MPABUJIbHBIA MHOTOYTOJIbHHUK, a

OTPE30K, COEAVHSIIOIINI BEPIINHY TUPAMUBI C

¢ LIEHTPOM OCHOBAHHS SBIIAETCS €€ BBICOTOM.
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BricoTa 60K0BO# rpaHy MpaBUIIbLHON MHpPAaMUIbI, TPOBEACHHAS U3 €€ BEPILIUHBI,
Ha3bIBaeTCs amo(eMonu.
Teopema: Ilnomans 60KOBOM MOBEPXHOCTH MPABUILHON MUPAMU/IbI paBHA

MTOJIOBUHE MPOU3BENICHUS TEPUMETPA OCHOBAHUS Ha anodemy.

1
! S60K.n. = E P . I y TAC - aHO(i)eMa.

OCH

MHOrorpaHHuK, rpaHsiMi KOTOPOTO SIBJISIFOTCS
- YTOJIbHUKU Aj,A,,...A, 1 B1,B,,...B, (HmwkHee
BEpXHEE  OCHOBAaHUS),  PACIOJOKCHHBIC

mapajjiCJIbHbIX IIITIOCKOCTAX, u

n

)51

B

n

I‘IGTI)IpéX}’I‘OJII:uHI/II(OB Ha3bIBACTCA yceqéHHOﬁ

MMAPAMHJION.

BokoBbIE TpaHK yCEUEHHON MUPAMUIBI — TPATIELUU.

YceuéHHas IMupaMuia HaA3bIBACTC:A Hp&BHHBHOﬁ, CCJIM OHa IIOJdy4YCHa CCUYCHHUCM

MPAaBUJIBHOW MHUPaMUZbl IUIOCKOCTHIO, TAapajyIeIbHOW OCHOBaHMIO. (OCHOBAaHHUS

HpaBHHBHOﬁ yceqéHHOﬁ IMUpaMUubl — IIPABUJIBHBIC MHOI'OYI'OJIbHHUKH, a OOKOBBIC

rpaHd — pPaBHOOEIPEHHBIC Tpanenuuu. BBICOTBI  3THX Tpaneuuid Ha3bIBAIOTCS

anodemamu.

Teopema: Ilmomans OOKOBOM MOBEPXHOCTH MPABWIBHOW YCEUEHHOW MUPaMUIbI

paBHa MPOU3BEJCHUIO MOIYCYMMBbI IEPUMETPOB OCHOBaHUI Ha anodemy.
[IpakTHueckue pekoMeH1aluu K 1abopaTopHOii paboTe.

By C: Jlano: ABCD A;B;C,D, — nHaknoHHEIH

napaJuiCJICITUIICI.

Berumuciurb:

Stom.n, TTApAJUICNICUIIEAA.

Pemienue:

S =25pn 33 +25p8 DD, + 2S00,
11 11 '

NOJIH.N.

[Tapannenenunen HaKJIOHHBIN — BCE TPAHU

NapajyIeJIOrPAMMBL.
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Spap. =@-hy =S pgcp = AD- BK =3cn-1,9cm =5,7cu”.

SpBCD = SAchle = 5’7@‘42

N

Saa 8,8 =Sop,c,c =DC DM =2,2cm- 27cn =594+ 2=1188cn
Saa 0,0 =AD DN =3cu -3 7eu =111cm?

29 —22.2cm
AA D, D M

S

nomnn =114+ 22,2 +11,88 =45 dcn®
CamocrosTenbHas padora Ne 17
Tema 7.1 MHOrorpaHHUKH
IJenv: 3axkperuienne 3HaHuM 10 TeMe «MHOrOrpaHHUKN
Ocnawjenue: 1aHHbIE METOJUYECKUE YKa3aHMsI, PEKOMEHIyeMasl IMTEPaTypa.

3aoanue. [IpoBectu 1a00paTopHOE HAOIIOACHHUE U YKCIIEPUMEHTHPOBAHHE 110 TEME:

«HpaBI/IHBHBIC MHOI'OI'PAaHHUKN)).

1. Haueptn npaBuiIbHBIN TETPAdIP.

2. BHecu B cBOM pUCYHOK 0003HAUYEHUs: a — pedpo TeTpaspa;
S — oAb MOJHOM MOBEPXHOCTH;
H — BeicoTa TeTpasipa;

I — paauyc BOMCAaHHOW OKPY>KHOCTH.
3. 3Mepp Bce 251eMEHTHI PABUIIBHOTO TETPAdApa U BBIIOJIHU 110 CXEME

0003HaYECHMUS.

4. IloncTaBb JaHHBIE U3MEPEHUS B (DOPMYJIIBI U BBITTOJIHH BHIYUCIICHHUS.

S=a%J/3
_a’y3

V =
12
b _av
3
a6
12
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5. To4HO Take BBIIIOJIHU BBIYMCIIECHUS 110 JAHHOMY YEPTEXKY

V:a3x/§
12
S=a%3
a6
T3

H

Bomnpoce! a1t camonpoBEPKU U TPOBEPKH.
1. Kakas ¢urypa Ha3pIBaeTCs TETPAdIpOM, MPABUIBHBIM TETPASIPOM.
2. CymiecTByeT M TeTpa’aAp, y KOTOPOTO IISATh YIJIOB IPAHEN MpsMbIe?
3. Kakrie MHOTOYTOJIBHUKH MOTYT IOJYYUTBCS B CEUEHUH TETpal’apa?
4. Haiinure mpumep TeTpasapa B KU3HMU.
Metoauueckue ykazaHus K JilabopaTopHOU padoTe.
1 . TeopeTnyeckue MaTepuasl O TEME:
BBINTyKJIbIii MHOTOTPAaHHUK HA3bIBACTCS IPABWIIBHBIM, €CJIM BCE €TI0 TPAHU PaBHBIE
MPaBUJIbHBIE MHOTOYTOJIbHUKH M B KaXJA0W BEPUIMHE CXOAUTCS OJTHO U TO K€ YUCIIO
pEbep. He cymiecTByeT npaBuIbHOIO MHOTOTPAHHUKA, TPaHAMU KOTOPOTO SIBJISIOTCS
IPaBWJIbHBIEC IIECTUYTOJIbHUKH, CEMUYTOJIBHUKU U BOOOILE /- YTOJIBHUKH TP 1n>6.
[IpaBUnBHBIN TETpasAp COCTABIEH U3 YETHIPEX PABHOCTOPOHHUX TPEYTOJIBHUKOB,
Ka)KJasl BEpLIMHA €T0 SIBISETCS BEPUIMHON TPEX TPEYroNbHUKOB. Clea0BaTebHO,
CyMMa IJTIOCKMX YIJIOB NPU Kax oW BepmnHe paBHa 180°. IIpaBunbHbIN OKTad1p
COCTABJIEH U3 BOCBMH PaBHOCTOPOHHHUX TPEYTrOJbHUKOB. Kaxkas BepimrHa OKTasapa
ABJISIETCS] BEPIIMHOM YETBIPEX TPEYrOJIbHUKOB. CIIe10BaTENIBHO, CYMMa IIJIOCKUX
YTJIOB MpU Kaxkao0u BepinHe paBHa 240°. [IpaBunbHbIN HKOCA3Ip COCTABIICH U3
JBaJIIaTH PAaBHOCTOPOHHUX TPEYroJpHUKOB. Kaxkias BepiirHa nkocaspa sBisieTcs
BEPIIMHON MATU TPEYroJIbHUKOB. CIie10BaTeNbHO, CYMMA IJIOCKUX YTJIOB MPU
kaxxoi BepunHe paBHa 300°. Ky cocraiieH u3 mectu kBaapatoB. Kaxnas
BepIlIMHA Ky0a sSIBJIsSIeTCS BEPIIMHON Tpex KBaapaToB. CienoBaTelibHO, CyMMa
IJIOCKUX YTJI0B MpH Kaxk10u BepuimHe 270°. [IpaBuibHbIN JoAEKa’Ap COCTABIICH U3

ABCHAAUATH IIPABUJIbHBIX ITATHUYTOJIbHUKOB. Kancz[a;{ BCPIIMHA JOACKAdApa SABJIACTCA
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BEPUIMHON TPEX MPABUIIBHBIX MATHYTOJbHUKOB. Cl1€10BaTEIbHO, CyMMa IIJIOCKUX
YTJIOB IPU KaX10W BepIIMHE paBHa 324°.
[IpaBUIIBHBIN TETPAIP HE UMEET LICHTPA CAMMETPUN, UMEET TPU OCHU CUMMETPUU U
IECTh MJIOCKOCTEN CHUMMETPHH.
Paccmotpum npousBosibHbIN TpeyroabHuk ABC u 1.D,He

JEXKaNTyI0 B INIOCKOCTH 3TOrO TpeyrojibHuKa. CoeTMHUB
T.D oTpe3kamu ¢ BepmmnHamu TpeyroiabHuka ABC,
nonyuuM Tpeyroiasauku DAB, DBC u DCA.

[IoBepXHOCTB, COCTABIICHHAS U3 YETHIPEX TPEYTOJIbHUKOB

ABC, DAB, DBC u DCA, na3piBaeTcs TeTpa’apoM u

B ob6o3uauaercst DABC.

TpeyroiabHUKH, U3 KOTOPBIX COCTOUT TETPadAp, HA3BIBAIOTCS TPAHSIMU, UX CTOPOHBI
p€OpamMu, a BEPIIMHBI — BEPIIMHAMH TETPAdIpa.

Tetpasap umeet 4 rpanu, 6 pédep, 4 BepunHbL. J[Ba pedpa TeTpadapa, He UMEIOITUe
OOIIMX BEPIIWH, HA3BIBAIOTCS MTPOTUBOMOJIOKHBIMU. THOT/1a BBIACISIIOT OJHY U3

I‘paHeﬁ TCTpasApa U HA3BIBAIOT e€ OCHOBAHHCM, a TpHU APYTUC — OOKOBBIMH I'paHsIMU.

TeTrpasrap n3o0pa)kar0T B BUJIE€ BBITYKJIOTO
YETBIPEXYTOJbHUKA C JUArOHAIIAMU.

MBI 1O7KHBI pa3/InyaTh MPABUIBHBIA TETPAIAP
Y MPABUJIBHYIO TPEYTOJIbHYIO mupamMuay. B
MPaBUJILHOM TPEYroJIbHON MUpamMuie O0KOBbBIE

péOpa paBHBI IPYT IPYTy, HO OHU MOTYT OBITH

HE paBHbBI pEOpaM OCHOBAHUS MUPAMUJIBI.

2. [IpakTHueckue peKOMEHIAMH K JabopaTopHOM padore.
AB=AC=BC=AD=BD=CD=a.
D
: DO — BreicoTa TeTpa’apa.
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CamocrosiTeibHast padora Ne 18
Tema 7.2 Tesia M1 NOBEPXHOCTH BpalleHUs
I]enw: 3axkperuieHne 3HaHMM 110 TeMe «Tera U IOBEPXHOCTH BPAILLEHUS
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, pPEKOMEHIyeMas JTUTEpaTypa.
3aoanue. 1lpoBectu nabopaTopHOE HAOMIOJEHUE U SKCIIEPUMEHTHUPOBAHUE 1O TEME:
«O0BEM TEN BpALLEHUS.
1 BapuanTt. HazBanue purypsl — uumsap.
2 BapuanT. Ha3Banue Qurypsl — KoHyC.
[TopsiioK BBIMOTHEHUST PAOOTHI.
1. TloctpoiiTe yKka3aHHYIO r€OMETPUUECKYIO (UTYPYy B CBOEH TE€Tpau;
2. O003HaubTE IJIaBHBIC PJIEMEHTHI TAaHHON QUTYPBI OyKBaMU;
3.  Brmummure Gopmybl, MO KOTOPHIM BBIUUCISIETCS 00beM JaHHOK
¢uryper;
4. V3mepbTe M0 YepTEkKY FNEMEHTHI, BXOAAIIUE B (POPMYJIbI, BHIITUILIUTE UX
OTJIEIBHO;
5.  [lanHbIEe U3MEPEHUS MOACTABHTE B (POPMYJIBL;
6. BrimonHKTE BCE BBIYUCICHUS B CM, €CIIA HYKHO OTBET OKPYTIIUTE JI0
JECATHIX;

7. 3anuimre OTBET.

1 BapuanT. Monenb Tena BpaleHus: — KOHYC.
2 BapuaHT. Mogenp Teia BpauleHus — UIUH/IP.
[TopsiioK BBIMOTHEHUSI PAOOTHI.
1. Omnwmcath KOPOTKO CBOMCTBA (GUTYPHI IO MOJCIIH;
2. Bemucate opmyy BeIYUCIEHUS 00bEMa (DUTYPBI U TIOIIAAN
OCHOBAHUS;
3. UM3meputhb HY>KHBIE 3JIEMEHTHI 110 MOJIEJH, 3aIIUCATh UX B TETPa/b;
4. TloactaBuTh AaHHBIE B (DOPMYIIBI;

5.  Bpramcnutb 066EM GUTYpHI U TIIOMIAAL OCHOBAHHUS.
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Mojienbio MOXKET CITY>KUTh IPEIMET U3 KU3HU: CTaKaH, OOKall, BOPOHKA, KOJIMAK,
. ap.
Bormpocs! 111 caMOIIPOBEPKHU U IPOBEPKH.
1. [aiiTe onpeneneHue Tejl BpalleHUsI.
Kakue gurypsl oTHOCATCA K Te€IaM BpalleHMS;
Ilepeuncinte CBOMCTBA KOHYCA, YCEYEHHOTO KOHYCA,

2

3

4. llepeuncinre CBOMCTBA HUIUHAPA;

5. Ilepeuncnute ceueHust KOHyca, IUIUHAPA;
6

Boimummre ¢popMyIibl 17151 BBIYUCIIEHUS 00BEMOB.

MeTtoauueckue yka3aHus 10 BBIIIOJIHEHUIO Ja00paTOPHOro HaOII0AEHUS U
DKCIEPUMEHTUPOBAHHS.
1. Teopetnueckue mMaTepuansbl.
Teno, orpaHM4eHHOE HWIMHAPUIECKON TOBEPXHOCTBIO U IBYMsI KPyTaMH C TPaHULIEH
L u L, Ha3piBaeTcs nunuHApoM. LlmnmnHaprudeckas MoOBEpXHOCTh HAa3bIBAETCS
OOKOBOI MOBEPXHOCTHIO LIMIIMH]IPA, & KPYT'M OCHOBAaHUSMHU LIWJIMH]IPA.
OO6pasyronye HUIMHIPUIECKON TOBEPXHOCTH

HA3BIBAIOTCS 00pa3yOIUMU TUIUHAPA, ipsimas OO0, —

a
|- OCBIO IIMJIMH/IPA.

Bce o6pasyrorniue munHIpa napaiieibHbl 1

PaBHBI APYT APYTY KaK OTPE3KU MapajlIeIbHbIX

IMPsAMBIX, 3aKJIIFOYCHHBLIX MCXKY MapalJICJIIbHBIMA

"o ) mIockocTsMH o 1 . JlrmHa oOpasyrolieii Ha3bIBaeTCs
M

BBICOTOW IWJIMHAPA, & paAuyC OCHOBaHUS — PaAlyCOM

HWINHAPA.
Cexymiasi I0CKOCTb, MPOXOIAILAs UEPE3 OCh
[UJIUHIPA; —TO CEUCHUE MPEJICTABISET COO0M NMPSAMOYTOJIHLHUK, IBE CTOPOHBI
KOTOPOTO — 00pa3ylolue, a IBe Ipyrue — IuaMeTpbl OCHOBaHUN IUIUHApa. Takoe
CEUCHME HA3bIBACTCS OCEBBIM. Ecnu cexymas mioCKOCTh NEPIEHINKYISPHA K OCH

OUJIMHAPA, TO CCUCHUC ABJIACTCA KPYIOM.
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S6OK.}’I.I4. =27R-h

SnOﬂ.n.u. =27R - (R + h)
2

SOCH. = SKp. = 7R

VL;wz. = SOCH. -h

Hunuuap noyvaeTcs BpalleHUEM NPSIMOYTOJIbHUKA BOKPYT OJJHOM M3 CBOMX
CTOPOH.

Teno, orpaHI4eHHOE KOHUYECKOM TOBEPXHOCTBIO U KPYTOM € I'paHuLei L
Ha3bIBAETCA KOHYCOM.

KoHnueckast HoOBepXHOCTh Ha3bIBAETCSI OOKOBOW MOBEPXHOCTHIO KOHYCA, 4 KPYT —
OCHOBaHUEM KOHYyca. Touka P Ha3bIBaeTCs BEPIIMHON KOHYCa, a 00pa3yrolue
KOHMYECKOM MOBEPXHOCTH — 00pa3yromumMu Konyca. Bece oOpasyronue KoHyca
paBHbI Apyr apyry. [Ipsmas OP, npoxopsias yepe3 HeHTP OCHOBAHUS U BEPIIUHY,
Ha3bIBAETCS OCBIO KOHYca. OCh KOHyCa NEPIIEHIUKYJISIPHA K IIJIOCKOCTH OCHOBAHUS.
Otpe3ok OP Ha3biBaeTcs BbICOTOM KOHYca. KOHyC MOXeT ObITh MOJy4Y€H BpalleHUEM
IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA BOKPYT OJTHOIO U3 €r0 KaTETOB.

Ecnu cexyias miocKoCTh IPOXOIUT Yepe3 OCb KOHYCa, TO CEYECHUE
IPEeACTaBIIAET COO0W paBHOOEIPEHHBIN TPEYTrONbHUK,
OCHOBaHHUE KOTOPOI0 — TMaMeTp OCHOBaHHUS KOHYyca, a OOKOBBIE
CTOpPOHBI — 00pa3yrolme KoHyca. ITO CeYeHUE Ha3bIBAETCA
OCEBBIM.

Ecnu cekyiast miockocTh nepneHauKymsipHa Kk ocu OP,

KOHYCa, TO CEYEHUE MPEACTaBIACT CO00M KpyT ¢ eHTpoM Oy,

PAaCIIOJIOKCHHBIM Ha OCH KOHYCA.

Stoini =7RI, rme | — oOpasyromas KkoHyca.

IA\ SnOJZH.n.K. = 7ZR(| + r)
I \ SOCH. = SKp. :7ZR2
/I 1\
®0



Vo =2

KOH. OCH.
3

-h

VY ceu€HHbII KOHYC NOJIy4aeTcsl U3 KOHYyCa: €CJIA MTPOBEACHA CEKYIas MII0OCKOCTb,
NEPIEHINKYJIAPHAS K €r0 OCH.

OcHOBaHUE UCXOTHOTO KOHYCa M KPYT, MOJYYEHHBIN B CEYEHUH 3TOr0 KOHYyCa
IJIOCKOCTBIO, HA3bIBAKOTCA OCHOBAHUSIMU YCEUEHHOTO KOHYCa, a
OTPE30K, COEAUHSAIONINI UX LIEHTPBI, - BBICOTON YCEUEHHOTO
KOHYCA.

SﬁoK.n.yc.K. = ﬂ-(rl + r2)' I

View =%h-(s1 +S,+4/S,-S,)

2. HpaKTI/I‘IGCKI/Ie PCKOMCHIAINH K BBIIIOJTHCHHUIO

J1a60paT0pH0r0 Ha6JIIO,Z[€HI/I$I H SKCIICPUMCHTHPOBAHU .

HaueptuMm yceu€HHbIN KOHYC (KeIaTeapHO paboTaTh

UPKYJIEM).
r=18cm

h=4,2cm
Brraucnure:

Penienue.

v :%h(3+81+1/8 'S,)

S =mr? :77-1,8@1/12 =3,24r e

Sl=7Zf12=7Z'-10M2=7Z' cm?.

S-S, =324-1- Pen® =187 cn®

V= % 4.2 (3,247 + 7 +187) =14 - (6,047) =8,456¢cm> ~ 8cni®.
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CamocrositenbHas padora Ne 19
Tema 7.2 Tesia M1 NOBEPXHOCTH BpalleHUs
Ieab: 3akperieHne 3HaHUM 110 3a1aHHOM TEME.
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, pPEKOMEHIyeMas JTUTEpaTypa.
3aoanue. IlonroroButs pedepar 1o teme «KoHnueckue ceyeHus: U UxX MpUMEHEHHUE B

TCXHHKCH.

CamocrositesibHast pabora Ne 20
Tema 7.3 U3MepeHnusi B reomeTpuu
Ieab: 3akpemieHne 3HaHUM IO 33IaHHOM TEME.
OcHhawienue: TaHHbIE METOJUYECKNE YKAa3aHUS, PEKOMEHIyeMas JTUTEPATYPA.
3aoanue. llonrotoButh mnpeseHTanuio 1o TeMe: «llomobue Ten. OTHolEHHE
IUIOIIA/IeH TIOBEPXHOCTEN U 00BEMOB MOOOHBIX TEI.

CamocrosiTeibHas padora Ne 21
Tema 8.1 IlocaenoBareabnoctu. [IpousBoanas
Ienw: 3axperuienne 3Hanuil o TeMe «llocmenoBaTeNnbHOCTH U IPENEIIB)
OcHhawienue: NaHHbIE METOJIMYECKUE YKa3aHUs, pEKOMEHAyeMas JTuTepaTypa.
3aoanue. Ilpopabotarh yueOHyI0 TuTEparypy mno teme: «Cymma 6€CKOHEUHO
yOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHI.
OTBETUTH HA BOIIPOCHI:
1. Kakas yHkius Ha3piBaeTCs 0€CKOHEYHO MaJoi?
2. Kakas @yHkust Ha3bIBaeTCst 0ECKOHEUHO OO0NbIION?
3. Ilpu xakoM YCIOBMM [JiIB€ OECKOHEYHO Mayble (YHKIMU Ha3bIBAIOTCSA

YKBUBAJICHTHBIMU?

CamocrosiTeibHas padora Ne 22
Tema 8.1 IHocaenoBareabHocTu. IIponsBoanasn
Heab: 3akpernieHre 3HaHUM 10 3aIaHHOU TEME.

OcHhawienue: NaHHbIE METOJNYECKHE YKa3aHUs, PEKOMEHIyeMas JTUTEPATYpa.
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3aoanue. IlogroroButs npe3enTanuio no teme «l[loustue quddepennnana u ero

IMPUIIOKCHU).

CamocrosiTenbHast padora Ne 23
Tema 8.2 UnTerpaJ u ero npumMeHeHmne
I]enw: 3axperuieHne 3HaHMM 10 TeMe «HTerpan u ero NpUuMEHEHNUE»
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, pEKOMEHIyeMas JTUTeparypa.
3aoanue. IlpopaGotarh yueOHyr0 JnuTeparypy no teme: «lIpumepsl npumeHeHUs
UHTETpasa B (PU3HUKe, TCOMETPUH U TEXHUKE)
OTBETUTH HA BOIIPOCHI:
1. 3anumuTe GopMysy BEIYMCIEHUS UIOIMAAN KPUBOJIMHEMHON Tpaneuu.
2. 3anummTe (GOpMyITy BEIYHCICHHUS 00beMa Tell.

3. 3anummTe GopMyIly BEIYUCICHUS PAOOTHI MEPEMEHHON CHUJIBIL.

CamocrosiTenbHas padora Ne 24
Tema 9.1 DsieMeHTHI TEOPUH BEPOATHOCTEM
eab: 3akpemieHne 3HAaHUM TIO 3aIaHHOM TEME.
Ocnawenue: NaHHbIE METOJIMYECKUE YKA3aHUs, PEKOMEHAYyeMas JIUTepaTypa.
3aoanue. 11oaroTOBUTH Ipe3eHTAIMIO MO TeMe: «CXeMbl TOBTOPHBIX MCIIBITAHUM

bepnynnmy.

CamocrosiTeibHas padora Ne 25
Tema 9.2 JjieMeHTHI MATEMATHYECKON CTATUCTUKH
Ieab: 3akperieHne 3HaHUM 11O 3aIaHHOM TEME.
OcHnawenue: NanHbie METOTUIECKIE YKa3aHUsI, PEKOMEHIyeMasl TUTepaTypa.
3aoanue. 1loarotoBuTh Tmpe3eHTalUO 1O TeMe «CpeaHue 3Ha4eHUusT U HX

IIPUMCHCHHC B CTATUCTUKC).

CamocrosiTeibHast padora Ne 26

Tema 10.1 YpaBHeHUs 1 HEPABEHCTBA
26



Heab: 3akpemieHne 3HaHUM N0 3aIaHHOM TEME.
OcHawienue: TaHHbIE METOJUYECKUE YKa3aHUs, PEKOMEHIyeMas JTUTEpaTypa.
3aoanue. IloaroroBuTh Mpe3eHTanio 1o Teme «I papuueckoe penieHue ypaBHeHUH

N HCPABCHCTB).

CamocrosiTesibHas padora Ne 27
Tema 10.1 YpaBHeHHUs U HEPABEHCTBA
Ieab: 3akperieHne 3HaHUM 110 3a1aHHOM TEME.
OcHawienue: NaHHbIE METOJNYECKUE YKa3aHUs, pEKOMEHIyeMas JTUTEPATypa.
3aoanue. IlonroroButs pedepar no teme «lccnenoBanre ypaBHEHH 1 HEPaBEHCTB

C IIapaMCcTpoM»

Cnmncok pexkoMeHIyeMOH JIUTepaTypbl

OcCHOBHBIE HCTOYHHUKH
1 Amnumo HI.A. u np. Anrebpa ¥ Hayajga MaTeMaTHYECKOro aHaIu3a: Y4COHUK
10—11 knaccer. — M.H., 2012.
2 Artanacsan JI.C., byry3oB B. ®@., Kagomnie C.b. u ap. Maremaruka: anrebpa u
Hayaja MaTeMaTH4YecKoro aHanmuza. [eomerpus. ['eomerpust (0a30BbIA U
yrayOoneHHsiit ypoBuu). 10—11 kimaccel. — M., 2014.
3 bammakos M.U. Matemartuka: Yueouuk. — M., 2014.
4  bammvakoB M.U. Maremaruka. COOpHUK 3a1ad npodUIbHOW HANpaBICHHOCTH.
— M., 2014.
5 Mopakosuu A.I'. Anrebpa u Hawana ananmuza. Yacte |, Yacte Il. — M.,
«MuemosuHa»,2011.

JlonoIHUTEIbHbIE HCTOYHUKH
6 bammakoB M.M. Maremaruka. 3agaynuk: yue0. mocoOue ist CTyA. YUpeKIeHUn

cpen. npod. oobpazoBanus. — M., 2014,
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7 bammvakoB M.U. MaTtemaTuka. DIeKTPOHHBINA y4e0.-METO1. KOMITJIEKC ISl CTYI.
yupexaeHui cpen. npod. oopazosanus. — M., 2015.

8 bammakor M.M. Marematuka (6a30BbIii ypoBeHb). 10 kinacc. — M., 2014.

9 bammakoB M.U. Maremaruka (6a30Bblit ypoBenb). 11 kmacc. — M., 2014.

10 bammakoB M.M. Anrebpa u Hauana aHanuza, reomerpus. 10 kimacc. — M., 2013.
11 bammakoB M.M. Maremaruka (6a30Bbiii ypoBeHb). 10 kmacc. COopHMK 3amau:
yue6. mocodue. — M., 2008.

12 BbammakoB M.M. Marematuka (0a30Bbiii ypoBeHb). 11 kiacc. COOpHUK 3aaau:
yae0. mocobue. — M., 2012.

13 T'ycer B.A., I'puropseB C.I'., UBonruna C.B. Marematuka mist mpodeccuii u
CHEIUATBHOCTEH  COIMATBbHO-?KOHOMUYECKOrOo Mpoduis: y4eOHHUK s CTY.
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

14 Komsarun FO.M., TkaueBa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u
HayaJla MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajga MaTEMaTHYECKOTO aHalu3a
(6a3oBbIM 1 yrayOseHHsl ypoBaH). 10 knacce / moxa pea. A. b. Xwuxuenko. — M.,
2014.

15 Komsarun KO.M., TkaueBa M.B., ®eneposa H.E. u np. Marematuka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHaiu3a. AnreOpa W Hayajga MaTEMaTHYECKOTO aHaiu3a
(6a3oBbIif U yrayOieHHbl ypoBHHU). 11 kimace / mox pen. A. b. XKwuxuenko. — M.,
2014.

16 denepanbHbIil 3akoH oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanym».

17 Ilpuxa3 MunucrtepctBa oOpazoBanusi 1 Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (eaepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa
cpeaHero (IoJHOro) o0I1ero oopa3oBaHus».

18 Tlpuka3 MunuctepcTBa ob6pa3oBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn n3MeHeHnuid B [Ipuka3 MunucTepcTBa oOpazoBanusi U Hayku Poccuiickoii
Oeneparun ot 17.05.2012  Ne 413  «*“O6 yrtBepxkaeHun (denepaabHOTo
roCyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHJapTa cpeaHero (MOJHOTO) OOIIero

00pa3oBaHus».
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19 Tlucemo [lemaprameHTa TOCYJApCTBEHHOW TMONMUTHKH B c]epe MOATOTOBKHU
pabouunx kampoB u 10O MunuctepctBa oOpazoBanust U Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHaaIu no opranu3aluy NoJIy4eHHs CpeTHEro 00111ero oopa3oBaHus
B TIpe/eliax OCBOCHHUs 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATBHOTO
oOpa3oBaHuss Ha 0a3e OCHOBHOTO o0OIIero oOpa3oBaHUA C y4YETOM TpeOOoBaHUI
denepanbHbIX TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHJIAPTOB U TMOJydaeMOMn
Ppo()eCCUM WIH CIIEIUATEHOCTH CPEIHEr0 MPOPECCUOHAIIBHOTO 00pa30BaHU.
20 bammako M.M. MaTtematuka: KH.JUIsl IperioiaBaTess: MeTo.mmocooue.-M., 2013
21 bammakxoB M.U., I{pranos II1.1. Metoauueckoe mocoOue jis HOATOTOBKH K
EI'D5. — M., 2011.

HNuTepHer-pecypcesl
22 www. fcior. edu. ru (MudopmanroHHble, TPEHUPOBOUYHBIE M KOHTPOJIHHBIC
MaTepHaIbl).
23 Www. school-collection.edu.ru (Enunas KOJUICKIINU UG POBBIX

00pa3oBaTeNbHBIX PECYPCOB).
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