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1. LEJIX U 3AJIAYY OCBOEHMUS JIMCHHUITJIMHDBI

[ naBHo 1edblo W3yueHus yueOHON AUCUMIIMHDBL « DIEMEHTapHAas MAaTEMATHKA, SBIACTCHA
CHCTOMATHIAIMS 3HAHMIH M UX JIONOJHEHHWE HOBBIMH HHTEPECHBIMM (paKTamMu M3 pasiHuHbIX
PA3/1CI0B HIEMEHTAPHON MaTeMaTHKH, OOyYCHHE CTYACHTOB METO/AaM J0Ka3aTe/lbeTBd TCOPEM
KVpea W Crnocodam petieHus MKOJILHbIX MATEMATHYECKUX 3a1a4. UTO MO3BOJIACT YBHICTL BHYTPH- 1
MCIKITPEIMETHBIE CBS3H MAaTEMaTHKH. CHPOPMHUPOBATE [IPEACTABICHHE O Pa3ic/iax MaTCMATHRH KaK
COCT IBHBIX HACTHX LEJOr0.

“)iemenTapHas Matematuka spisietes 6a3oi ans GopMUpoBaHHs TEOPCTHUYCCKUX 3HAHUH M
NPAKTHUECKMX YMEHMii, Ha OCHOBE KOTOpPOH OyayT PpacKpbiBaThbCsd MCETOAMHYCCKHC aCHCKTLI
oOyucnus maremaruke. [loaromy usydenne JaHHOH AMCUMIIIHHDI criocobeTByET (HOPMHUPOBAHHIO
HPOGECCHONAILHOR KOMIIETEHTHOCTH OYJYIIEro YUHTEls B €IMHCTBC Cro MaTreMaTHUYCCKOH H
MOTCHUCCKON  cocTapasiomnx. CHCTeMAaTH3HPYIOIMM  (DAKTOPOM  MHTErPALMK  IEMEHTAPHOH
MATCMATHKN W METOIMKM 00ydeHusi MaTeMaTuKe MOIyT CIYKHTh COAEP/KATC/ILHO-METOMHUCCKHE
JMHEK (pa3jielibl) HIKOJBHOTO KypCa MaTEMaTHKH.

Kype criocobeTByeT AMYHOCTHOMY CTAHOBICHHIO. PA3sBUTHIO H CaAMOPA3BHTHIO OyLyLHX
yawiee MaTeMaTHKH, (POPMHPOBAHHIO Y HHX MATEMATHYECKOTO CTHIIA MBILITCHHSA. CTPEMICHIT K
FBOPUECKOH CAMOCTOSTEIILHOCTH B MOCTPOCHUH Npoliecca 00YYECHHSA NIPEJMETY.

OcHosiible yueOHble 3a/1la4i JIMCIHITIMHBL

— ¢opMHpOBATL NPEACTABICHAS O POJM W MECTE COACpKaHHus LIKOJLHOTO  Kyped
MATCMATHKH B CHCTEME MATEMAaTHYECKUX 3HAHHH:

— ¢ OPMHPOBATL NPEACTABICHUS O JIOTHKE Pa3BHTHS M HANOJHCHWS LIKOILHOTO Kyped
MATCMATHKH ¢ YUETOM peau3aliii OCHOBHBIX JIMJAAKTHYCCKHX TPHHLHMIIOB 00yUEHHSA:

—  CHCTEMaTH3MpOBaTh 3HAHMS MO JIEMEHTAPHOH airedpe. reOMETPHH. TCOPHH (DYHKILHI.
TPUIOHOMETPHH:

— JIONOAHMTB  3HAHMA 110 KYpPCY 9JEMEHTApHOH MaTreMaTHKH  HOBbLIMH (hakramu.
HCOOXOMMBIMH JUIsE pELIEHHA 3a/1a4 LIKOJIbHOTO Kypca MaTeMaTHKH.

— ¢opMHUpOBATL YMEHHS TPHMEHATH OCHOBHBIC METOJIbl PCLICHHS 3ajlatl W3 pasibix
PA3ICI0B YICMEHTAPHONR MATCMATUKH!

— 00OraTHTh ONBLIT pelieH s 3a7au N0 OCHOBHBIM COACPKATEILHBIM JTHHHAM LIKOILHOTO
Kypea MATEMAaTHKH:

— CTUMYIMPOBATh Pa3BUTHE MO3HABATENLHOIO MHTEPECA K M3YUCHHIO MCTOPHH PasBITI
D ICMCHTAPHON MATEMATHKH

E= I!UG}-’?I\',IL&'I'I: CTYJACHTOB K [')C(t}.{lCKCH BHOW JCHATCIBLHOCTH. K caMocCoBepLICHCT BOBAHHIO MX

II])l)t]IUCCII{)lIaJIbIIUH KYIILTYPbI, MATEMATHUYECKOIO U METOJIUYCCKOIO CTHJICH MbIILICHUS:
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COBEPILIECHCTBOBAHHSA CBOCH MO ecCHOHATBHOM IeATETBHOCTH.

2. MECTO JUCIUIIVIHHBI B CTPYKTYPE OIIOII BO

Vuebnas aucumruiHa «DIIeMEHTapHas MaTeMaTHKa» OTHOCUTCS K BAPUATHBHOM YacTH
JUCHUIUIMH Yy4eOHOro IUlaHa U u3ydaetcs B 6-oM ceMectpe. M3ydyeHHe QMCHMIUTHHBI ITpeanonaraer
HaJH4Ue y CTY/JACHTOB Oa30BBIX KOMIIETEHUMH MO 3JIEMEHTAapHOM MareMaTHKe, MOTYYEHHBIX B
paMKax o0Imero cpeaHero oOpa3oBaHHs, a TaKke (QyHIAMEHTATHHBIX MaTeMaTHYECKHUX 3HAHWMH,
KOTOpBIE TIOJIYYEHBI TIPH H3YYEHHH KypcoB «Anrebpa W Teopus yucem», «MaTeMaTHdecKui
a"Hau3» ¥ «I'eoMeTpus» nporpaMmbl OaKalaBpHaTa.

OcBoeHHe «DIeMEHTapHONW MaTeMaTHKW» ABJISETCS HEOOXOAMMON OCHOBOM JUTS M3yUCHHS
«Metoguku oOydeHMs MaTeMaTHKe», a TaKxke Mg [OCIeIYIOUero H3y4YeHUs JAUCIHUILIHH
BapHaTUBHON YacTH, B TOM uHcie «/{MCKpeTHOH MareMaTHKW». 3HAHUS U YMEHMs, TIOJTyYEeHHBIE B
paMKax W3yYeHHs JaHHOW IWCHIHMIUIMHBI, MOTYT OBITH NMPHUMEHEHBI IS HAIMCAHWS KypCOBOH W
BBIITYCKHOH KBATM()HUKAIIMOHHOH padoT.

DneMeHTapHas MaTeMatuka sABjseTcs 0a30d NMpaKTHHYECKUX 3HAHWK M YMEHWH, Ha OCHOBE
KOTOpOW OYAyT pacKpbIBaTbCsi METOAMYECKHAE AaCleKThl MPENoAaBaHWs KOHKPETHBIX TeM
MKOJIBHOTO Kypca MaTeMaTHKH. [[0aToMy OCHOBHOE BHMMAaHHE B IPOTpaMMeE Kypca OTBEIACHO TeM
pasjieiiaM, KOTOpbIE€ TECHO CBA3aHbI CO MIKOJIBLHONW MaTeMaTHKOM.

[IperromaBanue mpoucxoauT Ha Oaze oOydyeHHs MeToaaM W NpuUéMaM  pelIeHHs
MaTeMaTH4eCcKUX 3ada4, TpeOYIOIHUX BBICOKOH JIOTHYECKOW W ONEpallMOHHOH KYIbTYpPHI,
pa3BUBAIOIINX HAYYHO-TEOPETHYECKOE W aNTOPUTMHUYECKOE MBIIUIEHHE CTYAEHTOB. |emaruka
JEKUHN ¥ TPaKTHYECKUX 3aHATHH He BBIXOJUT 3a pAMKH OCHOBHOTO Kypca d/IeMeHTapHO# ainreOpsbl.
reoMeTpuu, Teopud GYHKUHUNH, TPUTOHOMETPUHM, HO YPOBEHb HX CIIOXKHOCTH — IIOBBIIICHHBIH,
CYUIECTBEHHO MNPeBBIIAIOMUN 00sa3aTelbHbIM. Ocoboe MecTo 3aHMMAlOT BOIPOCHI, TpeOyrolue
[IPUMEHEHHUS CTY/JIEHTAMHU 3HAHUM B HE3HAKOMOH (HECTAHIAPTHOM) CUTYallMH, 3HAKOMCTBO €
METO/IaMHU aHau3a, UCCICA0BAaHUSA U MOJETHPOBAHUS, QOPMUPOBAHMS CUCTEMbl MaTEMAaTHYECKUX

3HAHUHU JUTA TPOOKEHHUS 00pa3oBaHUs.

3. KOMIIETEHIIUH OBYYAIOLMIETI'OCsl, POPMUPYEMBIE
B PE3VJIBTATE OCBOEHUA JUCIHHUITIJIMHBI

OcBoenue IMCUMIUIMHEI HANpaBIeHO Ha (OPMHUPOBAHHME M PAa3BHTHE Yy CTYJACHTOB B

COOTBETCTBHH C ICIAMH H 3aJ1a4aMi Kypca CICOYIOIIHX KOMMETEHIIHH



npogeccuonansvnuix (I11K):

" [OTOBHOCTH PEajM30BbIBATL 00Pa30BaTEIBLHBIE IIPOIPAMMBI 0 MIPEAMETY B COOTBETCTBHH
¢ TpebGoBanusamu obpasoBartenbhbiX ctanaapros (I1K-1);

* CrocoOHOCTh  OPraHU30BBIBATE  COTPYAHMUYECTBO  OOYYalOMMXCs,  MOJJICPIKUBATH
AKTHBHOCTL H HHHIIHATUBHOCTbL, CaMOCTOATCIBHOCThL oﬁyqalomnx(m, pa3BHBATL HX TBOPHUCCKHC
cniocobnoct (ITK-7);

cnequanvhovix (CK):

* pjajleeT CoJepKaHHeM W METOJIaMH 3JIEMEHTApHOH MaTeMaTHKH, YMCCT pellaTh 3ajiatin
9JIeMEHTApHOIl MaTeMaTHKH COOTBETCTBYIONIEeH cTynenn oopasosanus (CK-1):

OONOANUMENBHBIX  KOMHemenuuil, ¢ y4ETOM YTBEPKAEHHBIX  HPO(eccHoHaIbHBIX

cranaaptos u/umu TpeGosanuit padoroaareneit (CIIT/L):

* [OTOBHOCTH K (DOPMHPOBAHMIO Y OOYHalOMMXCS YMEHMsS [MOJb30BATHCS  3a1aHHOIM
MATEMATHYECKOH MOJeNIbl0, B 4YacTHOCTH, (OPMYJIOif, reoMeTpuueckoil KoH(uryparuen.
AITOPUTMOM, OLICHMBATL BO3MOJKHBIH PE3yJILTAT MOJIEJINPOBAHUs  (HanpuMep. BBIYMCIICHHUS )
(CIITH-3);

B pesyabTare 0CBOCHHS AHCHHILIHHBI CTYACHT J0/IKEH JCMOHCTPUPOBATE CICYIONIHE
pe3yJibTaThl 00yUeHHs:

1) 3uarn:

— TeOpeTHUECKHE OCHOBbI  SJIEMEHTApHOIl ~ MaTeMaTMKW —Kak — COCTaBHOH  4acTH
MaTeMaTHYECKOM HAYKH, MOHATHS U YTBEPIKIACHHA, BXOIAIIME B COACPIKAHUE JHCIIMILIHHDI (CK-1):

—  QIrOpPHTMHYUECKHE H IBpUCTHUECKHE MprEMBI pemenns 3axay ([TK-1, CK-1);

— OCHOBHBIC MaTeMaTHUCCKHe MJEH IIKOJIBHOrO Kypca MaTeMaTHKH, HanOolee TpyJHbIC
jutst yeBoenus nporpammibie Borpocst (ITK-7, CITT-3);

2) yMeTb:

— JI0Ka3bIBATh TEOPEMBl, PEIIaTh 3aJa4d Pa3IH4YHBLIMM CIIOCOOAMH M3 PasHbIX pas/clion
snementapioi maremaruky (ITK-1, CK-1);

— OpHEHTHPOBATHCS B HECTAHJAPTHBIX  YCIOBHAX M CHTyAUMsIX, —atHalu3HpoBath
BO3HHKAIOLIHE [IPOGIEeMbl TP paboTe ¢ HOBBIMH MAaTEMaTHYECKMMH (AKTaMH, yTBCPKIACHUAMM,
sanavamu (I1K-7, CITTJI-3);

3) Birajern:

—  MeTOJIaMH JIOKa3aTeIbCTBA TEOPEM H PEIeHUs 3a/1ay DJIEMEHTAPHOH MaTeMATHKH (TTK-1,
CK-1):

— npuéMaMHM [PaBWIBHOTO IHCBMEHHOTO M YCTHOTO H3JI0KCHMS pPElICHMS 3axad ¢

ucnosb3osanne Matremaruueckux mojeneit (IK-7, CITT/I-3).
4. CTPYKTYPA U COAEPKAHUE JUCHUTIJIMHBI

4.1. Tpynoémkocts 1 opmupyemMbie KOMIIETCHTHOCTH

OG1as TPy L0EMKOCTD JAMCIHILTHHbI COCTABISET 3 3auéTHBIX eanuuLbl, 108 qacos.
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4.2. Copepskanue y4eOHOH AHCHHITHHBI

I'eomerpust (muanumMeTpust). 3aMeyare/bHbIC IHHAH U TOUKH TPEYTOJIbHUKA, HX CBOHCTBA.
[TocTpoenusi ¢ MOMOMUIBIO WUPKYJs W JnHelkd. [locTpoenne mpaBHIbHBIX MHOTOYrOJABHHKOB H
HAXOKJACHUE MX JIMHEHHBIX U YIJIOBBIX BeiauuuH, miowaneit. Teopema Yesnl. Teopema Menenast.
Teopema Crioapra u ciejerusi u3 Heé. Teopema Mopies. [Ipumenenne Teopem Yesnl, Menenasl,
Crioapra u Mopies npu pemennn 3aaad. OprorpeyroibHuk. CepeMHHBIH  TPEYroJbHUK.
[Tepanpupiii Tpeyronpuuk. Teopema Heiibepra. Ipamas Cumcona. O000mEnnas TeOpeMa CHHYCOB.
Brivcannass W BHeBIUCaHHas OKpPY:KHOCTH. OKpPYKHOCTH, BIIMCAHHAsd B YCTBIPEXYTOJBHHK H
OnMcaHHas OKOJIO Hero, U ux cBoiicta. Teopema Ditnepa utst Tpeyroibuuka. OKpyKHOCTb JEBATH
touek. [Ipsmas Diinepa.

Feomerpust  (crepeomerpust). llpsAmble W [JIOCKOCTH B MPOCTPAHCTBE:  B3aHMHOE
pacIoJIoiKeHue, PAcCTOAHUS, YIUIbl. IIpuMEHeHHe TEOpeMbl O TPEX NMEPHCHAHKYIApax Ul peHICHHs
safay. Tpéxrpannbiii yron. IlpusHaku paBeHcTBa TPEXrpaHHbIX yriaos. [loaspublii TpéxrpanHbli
yroii. Teopembl 0 Tpéxrpanuelx yrinax. Teopema KOCHHYCOB, TeOpeMa CHHYCOB JUIS TPEXTPaHbIX
yrios. [Tpsamoit Tpéxrpannsiii yrosi. Teopema IIndaropa B npoctpanctse. MeTojibl H300pakeHus
MPOCTPAHCTBEHHBIX (Uryp. MHOrOrpaHHUKH (MHPAMU/IbI, IPU3MbI) H HX Ki1accudukaims. Merobl
MOCTPOCHMS cedenuit MHororpanuikoB. [locTpoenne ceueHnii MHOTOIPAHHUKOB M BLIYHCICHHC HX
momaneit. Terpasap, BHABI TETPadApoB W X cBoiictBa. Ilnomans nosepxnoctd u 00bEM
terpasapa. Teopema o Meauanax W Oumennanax Terpadapa. lIpaBuibHBIC MHOIOIPaHHHKH.
[TocTpoenue NMpaBuIbHBIX MHOIOIPAHHUKOB H HAXOJMKJEHME WX JIMHCHHBIX M YIVIOBBLIX BEJIHYHH,
mnomaeii nosepxnocty W o0némoB. Teopema Ditnepa u e€ mnpumencuue. leopema o
CYIIECTBOBAHMM MATH BHAOB [PABHIBHBIX MHororpannukos. Cdepa u map (0CHOBHbIC
onpejienienns 1 csoiictsa). KacarenbHble npsMble M MIIOCKOCTH tst cdepbl. [Liotuaib 10BepXHOCTH
u 00béM mapa. Tena spamenus (LHIMHAP, KOHYC, cepa, mwap, MpoH3BOJIbHLIC TC/IA BPALICHHS).
Cdepa u map, ondcaHibple OKOJO MHOTOIPAHHMKOB M TEJ BpPAUICHHS H BBIIHCAHHLIC B HHX.
KomOunauuss MHOTOTPAaHHHKOB, TeJl BpamieHHs co chepoit win  mapom. JlokazareaberBo
CYLIECTBOBAHMS M €JIMHCTBEHHOCTH BIIMCAHHOM U ONMUCAHHON Cepbl OKOJIO MHOTOIPAHHHKOB H TCJ1
BpaLCHMSL.

Aarebpa M Hauaja anaamsa. YpaBHEHMsS M HepaBeHCTBa ¢ Mojysem. [loctpoenne
rpapukoB  GyHkumil, coaepxmaiux Momyab. [lapamerpuueckue 3ajaum M MX  THIIBL
[TapameTpuueckue ypaBHEHMs, HCPABEHCTBA, 3a7aul M MeTOIbl MX pewenus. llpoussojuas u
nepsooOpasuas (yuxuuy. [IpuMenenne Npou3BoAHON K nepBooOpa3sHoi QYHKIMUIIPH PeLICHHH
3ay1a4. 3a1aul Ha HAXOJKJeHHe HanOoJIbIIero i HauMenplluero 3nadenua Gpyukuun. Mecnenosarme
(ynkimit 1 nocrpoenue ux rpadukos. [puvenenne cBONCTB GYHKIMI NPH peLICHIH YpaBHCHHH,

nepaseHcTB. ['paduyeckoe penenyie ypaBHEHHH, HEPABEHCTB H HX CHCTEM.
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Tpuronomerpust. [Tousitue «obparHas Gpynkuus». [Ipusnak odparnoii Gynkimn. Biaumuo
obparnble (QyHKIMH W uX cBoiictBa. [locTpoenne rpadukos BzauMHO-00paTHBIX (YHKIHIA.
Tpuronomerpuyeckue GyHKUMH ¥ UX cBOHcTBA. ApK(yHKUMHM (0OpaTHbIC TPUTOHOMETPHYCCKHE
(ynxuuu) u ux cpoiictsa. Tpuronomerpuueckue ToxaecrTsa ais apkynxumii. [peobpasosaiue
BLIp@KEHHI, cojepKaiux obparTHble TpHroHOMeTpuyeckue QyYHKIMH. TpUroHOMETpHYECKHE
ypaBHEHHS H HEPABCHCTBA, co/lepiKaline apkpyHKIUH.

3ananus nospimennoro yposus caoxkuoctu (O, EI'). Ocnosupie THIBI 3a1aHUR
OI'D u EI'D, meTons! ux pemennst. TekcTosbie 3a1aun. CocTaBieHHe ypaBHEHHi, HEPABCHCTB U UX
CHCTEM JUlsl pElleHHs TEeKCTOBBIX 3ajay (Ha JBHKeHHE, padoTy, KOHIEHTPALMIO, CJIOJKHBIC
npouentsl W T. J.). llpeobpasoBanne  TPHrOHOMETPHYECKHMX  BBIPAKCHMIL,  peLICHHC
TPUTOHOMETPHYECKHX YpaBHCHHI U HepaBeHCTB. OTOOP KOpHel TPUrOHOMETPUYECKHX YPABHCHHIL.
WppaionaibHble, MoKasaTebHbie H JorapuhMUUECKHE YPABHEHHS U HEPABEHCTBA H UX CHCTEMDL.
VpaBHeHHs U HEPaBEHCTBA, COJCPIKAIHe IePeMEHHYIO MO/ 3HAKOM Moy, Peuienue ypaBHeHui
M HEepaBeHCTB ¢ mapamerpamu. PelneHue 3ajad 110 CTEPEOMETPHH: KOOPAMHATHBIH, BEKTOPHBIH H
reomerpuueckuii MeTo bl KoMOMHALMS MHOTOTPaHHUKOB, TeJl BPALICHHs CO cepoil WK MapoM.
Perenue 3a1anunii MOBBILIEHHOroO YPOBHs cnoxkHoctd w3 OI'D. Pemenue 3ajanuii NOBBILICHHOTO

ypoBHs cnoxuocTu u3 EID.
4.3. Tembl Jekumnii

1. 3ameuaTenbHble JUHUK B TOUKH TpeyroibHuka. Teopemsl Hesbl 1 Menenast.

2. Oprorpeyronbuuk. CepetiHHbIi TpeyroibHuK. [lenanpublil TpeyroabHHK.

(F% )

. O6o0meénHas TeopeMa CHHYCOB. Brncannas u BHeBmucanHas okpyxkHoctu. Teopema Diinepa
ns TpeyroabHuka. OKpyKHOCTb AeBaTH Touek. [Ipsamas Ditnepa.

4. Tpéxrpannplii yroiu. [lpu3naku paBeHcTBa TPEXTpaHHBIX yriloB. [lomspblil TpEXIpaHiblil yrod.
Teopemel 0 TpéxrpanHoM yrie. TeopeMa KOCHHYCOB, TeOpeMa CUHYCOB U TPEXTPAHHOrO yIia.

5. Muororpannnkn (nupamuja, npusma). Teopema o memuanax Terpasjpa. llpaBuiibHbie
muororpannuku. Teopema Diinepa u e€ puMeHEHHE.

6. Ypasuenus u nepaserctsa ¢ Moaynem. [locrpoenue rpadguxos GyHKiuii, coaepkaimx MoLylb.

7. IlapaMmerpudeckue ypaBHeHHs, HCPABCHCTBA H 3a/1a4H.

8. TIponsBoanas u nepsooOpaszHas, HX IPUMEHEHHe NPH pelenun 3aj1a4. 3ajauu Ha HaudosbLIee
H HaUMCHLIIEEC 3HAYUCHHE.

9. OGpartHple  TpuroHomerpuueckne  (QyHKIMH  (npeoOpasoBaHHe  TPUIOHOMETPHUCCKHMX

BBIPAXKEHHUI1, TPHTOHOMETPHYECKHE YPABHEHHUs U HEPABCHCTBA).
4.4. Tembl IPAKTHYECKUX 3aHITHI

1. CaoiicTBa Me/iaH, OHCCEKTPHC, BBICOT, CEPEIMHHBIX MepreHuKyspos. Teopema Mopuies.



[leHTpasbHble 1 BIIUCAHHBIC YTJIBI, XOP/IbI, CEKYIIHE U KacaTelIbHBIE.

[Ipumenenne teopem Yessl 1 Menenas npu pelieHuy 3ajuay.

OGobménnas TeopeMa cuHycoB. Bnimcannas 1 BHEBIHCaHHas OKPY/KHOCTH.

Busibl npoextupoBanus. Metosbl H300pakeHHs: IPOCTPAHCTBEHHBIX (PHIYP.

[Toctpoenne cevuennit MHororpanHukoB. CeueHus Ten BpalleHHs.

[IpuMeHeHHe TeopeM KOCHHYCOB M CHHYCOB JUIS TPEXTPAHHOIO yIJla [IPU PEIICHHH 3a/1a4.

KomOunaims m HOTOIpaHHUKOB W TEJI BpAlllEHH: CO C(l)CpOﬁ HJIH LHAPOM.

oA U S

Pewenue 3aau 1o CTepeoOMeTpHH: KOOPAMHATHLINH, BEKTOPHBIH W F€OMETPHYECKHIT MCTO/IBL.

10. TekcToBBIE 334K U CIIOCOOBI UX PEUICHHUS.

11. CocTaBnenue ypaBHEHHH, HEPaBEHCTB M MX CHCTEM /sl pPElIEHHs TEKCTOBBLIX 3aiad (Ha
NBIKCHHUE, cMecH, paboTy u T. JL.)

12. WppaiuonasibHible, MokasaTelbuble M JorapupMHUECKHE YPaBHCHMs, HEPABEHCTBA M HX
CHCTEMBL.

13. Pemienue ypaBHEHHH H HEPABEHCTB, COJAEPKALINX TIEPEMEHHYIO 110/ 3HAKOM MOLYJIs.

14. Peulenue napaMeTpuU4eCKUX YPaBHEHHUH U HEPABEHCTB.

15. TlpeoGpaszoBanue TPUTOHOMETPHYECKIX BBIPOKEHHUH, CONCPIKALIMX apK(PYHKIIHH.

16. Pemmenue TPMrOHOMETPHYECKHX YPABHEHHH U HEPABEHCTB, COJAEPIKALIMX apK(yHKIIHH.

17. Pemenue 3aj1anuii MOBLILIEHHOTO YPOBHS c10KkHOCTH 13 OI'D.

18. Perenne 3aanuil MOBLILICHHOTO YPOBHs CI0KHOCTH U3 EID.
5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

5.1. AKTHBHbBIC H HHTePAKTHBHBIC (POPMBI 00y UeHus

W3yuenue IUCHMIIMHBI OCYLIECTBIAETCS Yepe3 JICKIMOHHO-CEMHHAPCKYIO CHCTEMY
oOyuenus (NeKIMH U TpaKTH4Yeckue 3aHsATHA). Kpome 3TOro Taxk HCHONB3YIOTCSAH COBPEMCHHDIC
(opMbl, METO/BI M CpeicTBa OOyYeHHS — AMCKYCCHHM, TpeHMHIH, pafora B Komamje (BK/IOYas
MaJlple TPYNNbl), IPOEKTHasl JesiTeIbHOCTh, NPOOJEMHOE, KOHTEKCTHOE M HHAUBHYaIbHOE
o0yueHHe, CHCTEMHO-/IeATeIbHOCTHBIH U JIMYHOCTHO-OPHEHTUPOBAHHBIH MOAXO/bI, MYJIbTHMEIHA
TeXHOJOTHH (TIpe3eHTaliu, HH(POBbIE U HIEKTPOHHbIE 00pa30BATEIBLHBIE PECYPChI), TEXHOIOTHA
«1opThoHo» M OGaNTbHO-PEHTHHIOBAs CHCTEMA ONUEHMBAHUA U Jp. ¢ Y4&TOM O0COOCHHOCTEH

KOHTHHI'€HTA CTY/ICHTOB U COJEPIKAaHMA H3y4aeMOro MaTepuasa.
5.2. CamocrosiTeJbnasi (BHeayauTopHas) pabora ¢ryaenToB u (popMbI KOHTPOJIS

CamocrositenbHas pabota crysentos cormacio ®I'OC BO npuobperaet craryc BTOPOi

COCTABHOM YacTH (IOCe ayJAMTOPHBIX 3aHsTHII) OBJAJICHUS cojepiKanueM yueOHbIX JHCIHIUINH, B



TOM 4HcjIe U «DiieMenTapHoii Marematuku». Ha He¢ yueOubiM rnanom orsoaures 8.3 % Oromkera
BPEMEHH, BBIICJCHHOr0 Ha JAHCUHUIUIHHY.

BakHbIM BHIOM CaMOCTOATENbHOH paboThl SBISETCS MOArOTOBKA K ayJANTOPHBLIM
sapsitiusim. OHa HarpapijieHa Ha M3ydeHHE KaK OCHOBHOM, Tak M JOMOJIHUTEILHON JIHTEpaTyphl,
yKa3aHHOH B rporpamMme H noaodpanHoi camMocTosiTeabHo. [IpH noAroToBke K 3aHsaTHAM CTYACHTEI
KOHCIIEKTHPYIOT OTIENIBHBIE TEOPETHHYECKHE BOMPOCHI U3 KypHaiosB «Ksant» n «Maremarika B
IKOJIe» W APYrUX HCTOYHMKOB, a Takke (QUKCHPYIOT B TETPAaIAX BBINOIHCHHE TMPAKTHYCCKHUX
sajianuii. Takum oGpa3oM, OHH CO3JAI0T «ITOPTROIHO» Ul NPEACTOSIICH MpakTHUeCKoii paboTel B
Ka4yecTBe yuurTess MareMaTuku. [fodecomoska k nekyuu COCTOMT B O3HAKOMJICHHH C ¢€ TEKCTOM B
9JIEKTPOHHO# (hopme, pa3bope n3o0pakeHUH K J0Ka3aTeILCTBY TEOPEM, COCTABICHHHN BOIIPOCOB 110
TeMe JieKuuu. [looeomoeka K npakmuyeckoMy 3anAmulo BKIIOYaeT PCIICHHC 1[360[3& 3ajiad,
[PE/UTOKEHHBIX Ha JIEKIMH, @ TAK/KE CaMOCTOATEJILHOE PEUICHHE 3a/1a4 110 OCHOBHBIM TeMaM Kypca
13 PEKOMEH/I0BAHHBIX 3a/lauHUKOB 110 dJIeMEHTapHOH MaTeMaTHKe. 3a caMOCTOSATENLHOH paboToi
CTYJICHTOB CO CTOPOHBI NpernojaBaress MpearnosaraeTess OCYIIECTBICHHE CHCTEMATHYECKOTo
KOHTPOJIA B Pa3/M4HBIX OpraHU3alMOHHBIX (popMax, B TOM YHCIE HEpe3 MPOBEPKY TETpajiei ¢
[10JIrOTOBKOH K TOMY MJIH HHOMY 3aHATHIO.

Ocoboe MeCTO B CaMOCTOSTENBHON padoTe CTYJCHTOB 3aHUMAET BBLINOJIHEHHE PACHETHO-
rpaduuecknx pador Mo pasjenam dJeMEHTapHOH MaTeMaTHMKH — anredpe W HauajlaM aHajnsa,
reoMeTpu (MUJIAHUMETPHH M CTEPEOMETPHH), TPHIOHOMETPHH. Beimonnenue Takux pador
CONPSIKEHO ¢ IPUMEHEHHEM OCHOBHBIX TEOPETHYECKHUX MOJIOKCHUH, METOI0B H NPHEMOB PCLICHHS
ypaBHEHMIl, HEPABEHCTB W HX CHCTEM, MPABUII MOCTPOeHHs rpaduKoB (PYHKIHMIH, TCOMETPHUCCKHX
Guryp m xondurypammii, (GopMmysn JUis TONKIECTBEHHBLIX mNpeobpasoBanuil anredpanieckux
BRIpAKEHMH M peIIeHHs YPaBHEHWH H HEPABEHCTB, PacCu€THBIX (OPMYN JUIs BLIYHCICHHS
HEU3BECTHBIX BEIIMYMHHM HANPABJICHO HA OBJIAJICHHE TNMPAKTHYECKHMH YMCHHAMH M HABLIKAMH,
HCOOXOAUMBIMH JUISl  BbIMOJIHeHMs (yHKuui yuutens Mmartematukn. Kaxas takas padora
BBINOJIHACTCH CTYJAEHTOM HHJIMBHIYATLHO U IPOBEPAETCS MPEIo/iaBaresieM B TCHCHHE CeMeCTpa.

[TpakTUKyeTCss €aMOCTOSITeIbLHOE H3YUeHHEe OTAeJAbHBIX BOIPOCOB  HJICMCHTAPHON
MaTEMATHKH C TIOC/EAYIOMEeH MPOBEPKOil YCBOGHHS HA KOJUIOKBHYME, COOCCE/I0BAHHH MM
JK3aMeHe. Pe3ylbTaThl caMOCTOSTENbHOM padoThl pekoMeHayeTes opopMuThL B BHAC pedepara,
JI0KJIa/1a, COOOIIEHHSI.

H3yuenue JUCUHUIUIMHEI COIPOBOKAACTCS CaMOCTOSITEIbHBIM BBIMOJIHEHHEM
MITMBHAYAJBHBIX 3aganuii 1no u3bpannomy paszgeny (teme). Ocoboe BHUMaHue yjaessierces
noabopy CHUCTEMBI 3aiad 1o Teme (KOTOpble 3aTeéM MCHOJB3YIOTCS [pPH  MPOBEIACHHH
(bakynbTaTMBHBIX 3aHATHH B NEPHOJ MPOXOXKIECHUS IEJarorHuecKoi MPakTHKH), HX PEUICHUE H

[MOMCK HOBBIX CIIOCOOOB pelICHUS! B MATEMaTHYECKON U METOMYECKOM JINTepaType.
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CamMocTosiTe/IbHast p&60Ta CTY/ICHTOB 110 JAHHOHM AUCLMILIMHE, KaK [IpaBHIO, HOCHT }"‘1661!0-

MCCIIC/IOBATENLCKHI XapakTep.
5.3. MyabTumeaniinbie TeXHOJI0rHH

Hekotopble JIGKUMH M NPAKTHYECKHE 3aHATHS  IPOBOJATCA € HCIOJIL30BAHHEM
MYJILTHMEIMIHOrO  KOMIUIEKea  (KOMIBLIOTEPHOrO  NpoekTopa W HOyrOyka). CryjeHTam
MPe/ICTaBIsACTCs AICKTPOHHbIH BapuanT Jekuui. Ha npakTHYecKux 3aHATHIX HMCIOJIB3YIOTCS
INCKTPOHHBIE  YYEOHMKH,  CIIPABOYHHKH, JEMOHCTPHUPYIOTCA — BHIEOPOJHKH,  LH(pPOBLIC

(21eKTpOHHBIE) 0Opa3oBaTebHbIC PECYPChI € HOCIEAYIOMIMM X 00CYIKICHHEM.
5.4. Jlekunn npuraaménubIX ClenuajIncron

[pakTukyiotcss Ha 0€3BO3ME3JHOH OCHOBE BCTpeuM ¢ 3aB. Kaeapoil  ecTecTBEHHO-
MaTeMaTHYeCcKoro o0pasoBanust BiaIMMUPCKOro MHCTHTYTA pa3BuTHs oOpasosanus umenn JI. M.
Hosukosoit, 3acinyxennpiMi yuutelsiMa PO w3 r. Braaumupa u JpyrumMu  ClEUHAIHCTAMH,

KOTOpbIE COTPYAHHYAIOT ¢ IlenarornyecKkuM HHCTUTYTOM.
5.5. Peittunrosasi cucremMa B 00yUeHuu

PeHTHHI-KOHTPOIL TIPOBOAMTCS TPH pasa B cemectp. Ou mpeanosaraet OlEHUBaHME
Pe3yJIbTATOB JESTEILHOCTH CTYICHTOB B BHIE CYMMApPHLIX OJIJIOB MO CIEAYIONMM NOKA3ATE/IAM!

— OaIbl 32 MOCEIAEMOCTh 3aHATHH;

— QaJulbl 3a aKTHBHOCTE HA 3aHATHIX;

— GaJuIbl 3a KAYeCTBO M CBOEBPEMEHHOCTD BBIIMOIHEHUS HHANBH Y alnbHbIX3a1aHHH:

— Gabl 3a pacuéTHO-rpaguueckue padoThl;

— 0abl 3a KOHTPOJILHYIO padoTy.

Pacnipesienienie GajiioB TEKYLIEro KOHTPOIs 110 BHAaM yueGHbIX paboT npuBe/IeHO

B TadJIHILe.

Ne Wrorosas arrecrauus
Cocrapnsiolue
1/ 9K3aMeH
1 ITocemenue 3ausTUi 5
2 Peiitunr-konrposs 1 10
[ 3 PelTHHT-KOHTPOJIL 2 10
4 | PEUTHHT-KOHTPOIIb 3 15
5 | BplmosiHeHHE ceMeCTPOBOro IIaHa CaMOCTOSTebHOI paboTh 15 i_
6 | JlononuuteabHbie Gayibl (OOHYCBI) S
7 DK3aMeH 40

Tekyumii peHTHHI BBHICTABISIETCS [0 COMIACOBAHMIO JICKTOPA W IperojiaBareis, BeyIero
CeMHHApCKHe M MPAKTHYECKHE 3aHATHS M0 Pe3yibTaraM TECTOB, MPOCKTHOM JICATEILHOCTH,

BBIMOJTHEHH H 3allIHTEI HILJIHBH/IVAJIBHBIX 3a/aHui.
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Ha ocHoBe nHaOpanHBbIX Oaj/lOB, YCNEBACMOCTL CTYJIEHTOB B CEMECTPE OIpe/elsieTes
CJIICAYIOMHUMH OICHKaMH: «OTIIHYHO », (XOPOLLO », «YITOBICTBOPHUTECIILHO» "
«HEY/IOBJIETBOPUTEIILHOY 3a JIMCIMILIMHDL, 3aKPhIBAEMbIC DK3aMEHAMHU MM 3a4ETaMH C OHEHKOHITO
lKajge B COOTBETCTBHH ¢ [losioikeHHeMO peHTHHIOBOH CHCTEME KOMILICKCHON OlCHKH 3HAHHH
crynentoB Bal'y:

- «Otuuno» — ot 91 mo 100 GannoB — TEOPETHYECKOE COAEPIKAHME Kypca OCBOCHO
MONHOCTBIO, 0e3 npobenoB HEOOXOMMMbIE MNPAKTHYECKHE HaBBIKM padoThi €  OCBOCHHLIM
MarepuasoM cGOpMHPOBAHLI, BCE MPEAYyCMOTPEHHbIE Mporpammoii oOyuenus yueOible 3ajanus
BBINOHEHbI, KAYECTBO MX BBINOIHEHHS OLICHEHO YHCIIOM 0aIoB, OJIM3KUM K MAKCHMAIILHOMY.

- «Xopomo» — or 74 jpo 90 GamnoB — TEOPETHYECKOE COJCPKAHUE Kypca OCBOCHO
[MOJIHOCTBIO, 6e3 NpoGesoB, HEKOTOPBIC IPAKTHYSCKHE HABBLIKK PabOThl ¢ OCBOCHHBIM MAaTCPHAIIOM
c(opMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MporpaMmMoii o0yuenus yueOuble 3a/1aHus
BBITIOJIHEHBI, KAYECTBO BBIMOJIHEHHS HU OIHOTO M3 HUX HE OICHEHO MUHUMAJIBHBIM UYHCIIOM OalIoB,
HEKOTOPBIC BH/IbI 3a/1aHHii BBITIOIHEHDI ¢ OLIHOKaMH.

- «YnosnerBoputenbio» — oT 61 g0 73 0amioB — TEOPETHUECKOE COACPIKAHME Kypca
OCBOGHO YACTMYHO, HO nNpobensl He HOCAT —CYLIECTBEHHOrO —Xapakrepa, HeoOXOJAHMble
[PAKTHYECKHE HABBLIKM pabOThl C OCBOGHHBIM MAaTEpHaoM B OCHOBHOM C(HOPMHPOBAHDI,
GOJNBUIMHCTBO  MPEAYCMOTPEHHBIX MporpaMMmoil  o0yueHus y4eOHLIX 3alaHuil  BbIIIOIHECHO,
HEKOTOPbIE M3 BBINOIHEHHBIX 38/ [aHIH, BO3MOXKHO, CONEPIKAT OLIMOKH.

- «Heynosnersoputenbio» — 60 1 Menee 0a/uIOB - TEOPETHYECKOE COACPKAHNE Kypca HE
OCBOCHO, HEOOXOJAMMBIC IIPAKTHYECKHE HABBIKM paboTel He C(HOPMUPOBAHBI, BBINOJIHCHHBIC
yueGHble 3aJaHusi colepKar rpyOble OWMOKH, JAONONHMTENbHAS CaMOCToATeNbHAs paboTa Hajl
MATEpHANOM Kypca He MPUBEIET K CyLICCTBEHHOMY MOBBILIEHHIO KaYeCTBA BBIMOTHEHHS yUCOHbIX
3a1aHu .

6. OUEHOYHBIE CPEJICTBA JIUISI TEKYILEI'O KOHTPOJISI YCIIEBAEMOCTH,
INPOMEKYTOYHOM ATTECTAILIMU 11O UTOT'AM OCBOEHMS JUCHUIIJINHBI M
YUYEBHO-METOJANYECKOE OBECIEYEHUE CAMOCTOSITEJABHON PABOTBI
CTYAEHTOB

6.1. Tlepeuenb NPUMEPHBIX BONPOCOB H 32/IAHMIT /151 CAMOCTOSITENLHOIT PadOTHI

1. IlponopuuonanbHbie OTPE3KH.
MeTpHueckie COOTHOLIEHHS B YCTBHIPEXYTOJILHHUKE.
BriucanHble 1 ONUCAHHbBIC YETBIPEXYTOJEHUKH.

3ameyaresbHbIC TOUKH TpeyroJIbHHKa NepBOro H BTOPOro IopsiaKa.

hoE W

. KOJ’[J’II/IHCHPIIOCTB TOUCK H KOHKYPCHTHOCTB PAMBIX B TCOMETPHH.



9
10.

14.

15.

16.

18.
19.

. Teopema Crroapra. Teopema HeitOepra. [Ipsamas Cumcona.

. Paccrosanus u VIJIBI B ITPOCTPAHCTBE. le/lMeIIGIIHe TEOPEMEL O TpC‘,‘( NEPHNECHIHKY/Idpax T4

peuieHuns 3aj1a4. ﬂBOﬁCTBCHHB!C MHOTOIpaHHHKH. HOJIYIlpElBHHbe]e MHOTOIpaHHHKH.

. Pemenne 3a7a4 Ha Haxoxk/eHue TUIOMIAIM MOBEpXHOCTEH U 00BEMOB MHOTOIPAHHUKOB U TEJl

BpalleHus.

Onucannbie ¥ BIIUCaHHLIE cdepa U 1ap 0KOJI0 MHOTOIPAHHUKOB U TeJ1 BPAlLCHUS.
CkpewmnBatomuecs npsmsie. [IponopinonanbHbie OTPE3KH HA CKPELIMBAIOIIMXCS IIPAMBIX.
CmMmexuble 1 BepTHKaIbHbIE TpHaApbL. [lonsipubie Tpudapsl. Teopemsr Yesnt u Menenas juis
TpUAPA.

Meuansl ¥ Gumeanansl Terpadapa. Lienrpoun retpaszapa. O0uEM TeTpaspa.

LlenTppl BHEBIMCAHHBIX OKPYXKHOCTEH 00pa3yloT paBHOCTOPOHHHI TPEYTOJILHHK. YKaKHTE
BH/JI HCXOJHOTO TPEYroJbHUKA HIIH B3aUMOCBSI3b CTOPOH TPEYTOJIbHHKOB.

[Ipsmas  Diiiepa  nepreHjnuKy/sipHa CTOPOHE  TPEyrojbHHKa. YK@KHTC BHL ITOrO
TPeyroJbHHKA.

Paccrosinue Mes1y nefanbHoi TOYKOH M LIEHTPOM ONMCAHHOH OKPY/KHOCTH OKOJIO MCXO/IHOTO
TpeyrolbHUKa B 5 pa3 MPEBLINACT PagHyc OMNHCAHHOH OKpyxkHOCTH. Onpenenure
KO3 PHUIMEHT OTHOLICHUS MI0IAAEH MeIaJIbHOTO U HCXOJHOTO TPEYTroJIbHMKOB.

LlenTp BIMCAHHONW OKPY/KHOCTH COBNAIAET C LEHTPOM OKPYKHOCTH [I€BATH TOUCK JUId
[IPOM3BOIBHOTO TPEYrOJbHUKA. Y KaKHTe 0COOEHHOCTH JIAHHOTO TPEYroJbHUKA.

Brucannasi OKpY:KHOCTb COBIAJACT € OKPYJKHOCTBIO JIEBATH TOYCK JUIA I[POHU3BOJILHOIO
TPEYroNbHHKA. YKaKUTe 0COOEHHOCTH JaHHOTO TPEYroJIbHUKA.

YKaKuTe BCE H3BECTHDLIC BAM 3aMevaTeIbHbIC TOYKH U [PSMBIC JIMHUK TPEYTOIbHHKA.

B paBHOGEIpEHHOM TpeyroJibHUKE THHA OCHOBAHHSA OTHOCHTCS K JUIHHE OOKOBOH CTOPOHBI
Kak 2:3. Onpejie/uTe JUIHHBI OUCCEKTPHC, BBICOT H MEJIMAH 3TOT0 TPEYIroilbHHUKA.

CnpasenBo jiu paseHcTBO Yesnl juist Touek Ay, By, €y, oOpasyrommx npsamyio Cumcona.
CdopmysupyiiTe He MeHee YeTBIPEX ONPE/IENICHUI Menal TPeyrojibHIKa.

M3BeCTHO, UTO OTHOUICHHMS PaJMyCOB BIHCAHHBLIX M BHEBIMCAHHLIX OKPYKHOCTEH JIBYX
NMPOU3BOJILHBIX TPEYTrONLHHKOB COOTBETCTBEHHO paBHbl 2, 3, 0,25, 18. Onpeznenure OTHOLICHUC
II01I@/Iei ITUX TPeyroJbHUKOB.

Ecn Ay, By, C; — cepennnbl ctopon Tpeyroiabiuka ABC, A;, By, C; — ocHoBaius BbICOT
tpeyronsiika ABC, Az, B3, C3 — cepefiHbl COOTBETCTBYIOMIMX OTPE3KOB. COCAHHAIOLIMX
Bepinnbl Tpeyroasiuka ABC ¢ ero opronentpom. Ilpi nosopore na Kakoi yros npousonier
nepexos Tpeyronbauka ABC; B: a) Tpeyronbuuk A2B2Cs, 6) tpeyrosbuuk AzBsCs.

CrpaBe UTHBO 1M YTBepiKeHHe, uto Tpeyronsnk XYZ nojoben tpeyroabunky ABC, rie X,

Y, Z — TOUKH NepeceyeH s CMEKHBIX TPHCEKTPHUC.
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26.

27

28.

29.

(8]
LN

36.

al.

OTHOLICHHE YIJIOB OpTOTpeyroibHuKa 1:2:3. YKakuTe OTHOINEHHE YIJIOB HCXO/HOIO
TpeyrojbHHKa.

Jlns npousBosibHoOro Tpeyroibinka ABC u nenanpnoit Touku P yKaknuTe HOMEp 11e1ajbHOro
TPEyrojibHUKa, KOTOPKIN 110/100€H HCXOIHOMY.

H — oprouentp s npoussoibHoro tpeyroisunka ABC, O;, Oz, 03, O4. O — wuentpsi
ONMUCAHHBIX OKPYIKHOCTEI OKOJIO cooTBeTCTBYIOMNX Tpeyroasuukos ABC, HBC, AHC, ABH,
OKPY/KHOCTH ~ JIEBATH  TOYeK. YKaKHTE COOTBETCTBYIOUIYIO — Hapy — CHMMETPHYHOTO
yerpipéxyrossuuka Juist HBCA, CAHB, 0,0;AC, OBHC.

[Tox xakum yriom Buana cropona AB tpeyronbuuka ABC 13 uentpa BHHCAHHOH
OKPY’KHOCTH, [IEHTPOB BHEBIUCAHHBIX OKPYKHOCTEH M LEHTPA OKPYKHOCTH JACBATH TOYCK.
OnpejienuTe pe3yibTarT CyMMBI KBaJPaTOB JUIMH MEHaH [POH3BOJIBHOIO TPEYIoIbLHHKA.

Ha croponax mpasuibhoro Tpeyroipiika ABC Kkak Ha OCHOBaHMSX BHYTPEHHHM 00pasom

roctpoensl pasHoGenpennbie Tpeyronbuukn A;BC, ABiC, ABC, ¢ yrnamu a, f. ¥y npu

s H il hl .
OCHOBaHMSIX, NPHUYEM a + [+ = 5 [Ipsmbie BC, u CB, nepecekaiotest B Touke Ay, AC|

CA,| — B Touke B, AB; 1 BA|— B Touke Cy. Ykaxure yribl Tpeyronbiuka AxBCo.

AZ BY CX
B xakux ciay4asx pacnonoxkenus Touek X, ¥, Z BBINOJHSACTCS PaBEHCTBO 78 FC X =1

Uemy paBHO OTHOLIGHHE OTPe3KOB | — paccTosHHe MEKIy OpTOLUEHTPOM HCXOLHOTO
TPEYroJIbHHKA M LEHTPOM OKPY:KHOCTH OINHCAHHOH OKOJIO CEPEIMHHOrO TPCyroibiHHKa 1o
OTHOLICHUIO K MCXOIHOMY, 2 — PacCTOSHUE MEXKJY LEHTPOUIOM HCXOJHOIO TPEYroJbHHKA
[IEHTPOM OIHCAHHOI OKPYIKHOCTH OKOJIO HCXOHOIO TPEYroJbHHUKA.

Haknonnas oOpasyerT paBHbIC YIJbl € Tpems [OMApHO HEMAPAICALHBIMU  [IPSIMbIMA,
JIeJKAIUMH B OJIHOI III0CKOCTH. JloKkakuTe, 4TO HAKJIOHHAS MEPICH/IHKY/IAPHA [IJI0OCKOCTH.
OjiHa U3 CTOPOH PABHOCTOPOHHErO TPEYroJNbHUKA 00pa3yeT ¢ HEKOTOPOit MIIOCKOCTLIO T Yol
0, a Apyras — ¢ Toii e miockocTbio B. Haiiute yrom mMemay MmioCKOCTBIO TPCyrosibiuka H
IJIOCKOCTBIO .

CymiecTByeT JI TPEXTPAHHBII yrol, HMEIOLIHMH: a) MIOCKHE YIUIbl B 120°%; 6) aByrpanble yriibl
B 120°.

VMmest wu3o0pakenue TPEXTPAHHOrO —Yriaa, IOCTPOHTE  COOTBETCTBYIOLIMH 10JIsIPHBIH
TPEXTPaHHbIH yroJ (MOCTPOEHNE ONHUCATD).

JloKa)KuTEe, YTO €CNIM ABYIPAHHBIC YIVIbI TPEXIPAHHOIO YIJIA PaBHbl, TO PaBHLI Cro MIOCKHE
yribl. Bepro i obpatHoe yTBepKAeHHE?

Kakue BMbI CEUEHHIT MOKHO MOJYYHUTH Pa3IUUHLIMH IUJIOCKOCTSAMH B CICAYIOUIMX

MHOTOrpaHHMKAX M TellaX BpalleHus: a) KOHyC; 0) yceu€HHasi HAK/IOHHAs [THpaMK/1a;



41.

1

2.

B) HAKJIOHHBIHN Mapasijiejienune.

Kakne BHBI CEYCHHH MOKHO MOJYYHTH [UIOCKOCTAMHM, TIEPIEHIUKYJISPHBIMH JHaronaim Kyoa.
Haiijiure BEJIWYMHBI CHACAYIOUMX YIJIOB B IPABUIBHOM YETBIPEXYTOJILHOM MHpaAMHIE ¢
paBHbIMH pEOpamMu: a) Mexay OOKOBOH IpaHbl0 M IIJIOCKOCTBIO OCHOBanus: 0) MEKIy
OOKOBBLIMH pEOpaMu, He JIeXKAUMMH B OJHOH FpaHu; B) MEKy OOKOBLIMHU IPAHAMH.

Beipasurte JUIMHY JIMaroHadd MPSMOYTOILHOTO Mapajjesenuie/ia yepes JUIHHL JIHaroHaieh
rpaneii napaJuiesenure/a, MMeloHX o1y oOILyIO TOUKY.

VKaKUTe FeOMETPUYECKOE MECTO TOUYEK TPOCTPAHCTBA, PABHOYJAIEHHBIX OT BCEX TPEX rpaHcH

TPEXTPAHHOTO YIJIa U JIe)Kalllie BHYTPH 3TOr0 yria.

. JIokaxkuTe, 4TO CyMMa ABYIPAHHBIX YIJIOB #-IpaHHOro yria oonsime (n —2)*180°.

Kax cooTHocsTcs JBa TCTpasjpa, OJHH H3 KOTOPBIX I'IpaBI/IJIbeIF{ TeTpasp, a BCPUIMHBI

BTOPOro COBIaar0T € HEeHTpaMH FIJ&HCFI MEPBOTO.

. Jluaroname OCEBOro ceveHusl MMIHHApa paBHa d. Haliaute paamyc OCHOBAHMS W BBICOTY

LMJIMHpA ¢ HanOOobIIeH 1UI011a/1bi0: a) GOKOBOI IIOBEPXHOCTH; O) MOJIHOH NOBEPXHOCTH.
6.2. [lepeyenn nPUMEPHBIX 3a1aHHIT 118 HHAHBHIY AJIbLHOI padoThl

[TonoOpath K pelInTh 110 IATH 3a/1a4 H3 CICAYIOUIHX TeM:

1) Ipumenenue teopem Yensl, Menenas, Crioapra, Mopiies.

2) LlenTpanbHble M BIMCAHHBIC YIJIbI, XOP/bl, CEKyIIMe U KacaTelbHble. O000uEHHas TeopeMa
CHHYCOB. Bricannas u BHEBIUCAHHAS OKPYIKHOCTH.

3) Haxoxnenue paccTosiHUid U YIJIOB B IIPOCTPAHCTBE.

4) Teopema KOCUHYCOB W CHHYCOB JUlsl TPEXTPAHHOrO yria.

5) KomGHHaIMss MHOTOrPAHHHKOB, TeJl BpallleHus o cepoii uim mapom.

6) TexcToBble 3a1aun (Ha JABHKEHHE, CMECH, COBMECTHYIO padoTy H T.I1.)

7) WppauuonaibHbie, MoKasaTelbHble W jlorapuMUyYecKue ypaBHECHHs M HEPABCHCTBA W HX
CHCTECMBI.

8) YpaBHeHHS U HEPABEHCTBA, COJICPIKALIME NEPEMCHHYIO 110/ 3HAKOM MOJLYJI.

9) Pelienue napaMeTpuuyecKuX ypaBHEHHH, HEPABEHCTB M 3a/ay.

[To3HaKkoMbTECDH € BapuaTHUBHBIMH JIOKA3aTC/ILCTBAMH OCHOBHBIX TCOPEM Kypca, COJICpIKallluxcs

B CTaThsAX KypHaita « KBanT»;

.
s 1

Copmupyiite noa6OpKy TemMaTHyeckux crareit «Pemenue 3ajgau» u3 xypHaia «MaremaTnka B

HIKOJIC» [10 pa3jaciiaM ?)J[GMEIITapHOﬁ MATEMATHKH,

4. IlonGepure 3anaum, peliaeMble HECKOJIBKUMH CIOCO0AMM, W3 PA3HBIX PA3JE/IOB HICMEHTAPHOH
MaTeMaTHKH.
5. CocraBbTe repedenn LHPPOBLIX U ANEKTPOHHBIX oOpa3oBaTe/IbHBIX PECYpPCoB 10 TEMaM Kypca.
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r2

Pemire 3a1anus NOBBIICHHOTO YpoBHs ciokHocTd u3 OI'D (10 Bapuantos).

. Pewmre 3amanns nmoBsiieHHOro yposst cnoxkuoctu u3 EI'D (10 BapuanTos).

6.3. llpumepnbie TeMbl pacuéTno-rpadpuyueckux pador

: l_[om‘poelme COMCTPHYCCKHX ll]I1F}’p C NOMOUIBIO HHUPKYJIA H JIMHEHKH.

I_IOC'[‘]JOGHHQ NpaBUJIBHBIX MHOTOYTOJILHHKOB, HAXOKICHHC HX JIMHEHHBIX H YIJIOBBIX BCJTHMMIH,

rniaomajeH.

. [TocTpoenne ceueHHit MHOTOIPAaHHNKOB M BBIMMCJICHUE UX IUIOMIAJIEH.

s 1'100'1‘p0e1me [MPpaBHJIBHBIX MHOIOIrpanHHUKOB, HaxXOKJICHHC HX JTHHEHHBIX U YIJIOBLIX BCJIIHMYHIH,

MJ011a/1eH noBepXHocTeit 1 00BEMOB.

. UcenenoBanue (pyHKIMI B nOCTpOeHUE HX rpaduKos.
. I'padudeckoe peiieHue ypaBHeHHi, HEPABEHCTB M UX CHCTEM.

. IToctpoenne rpadukoB B3aUuMHO-00paTHBIX (DYHKIIHH.

6.4. IllpumepHbIii TEKCT KOHTPOJILHOIT PAdOTLI

[ sapuanm

. [loctpoiite Tparenuio no 4eThipéM e€ CTopoHaM.

. Ha pebpe SC nupamuael SABCD 3amana touka P, a B rpansx SAB u SAD sanaubl

coorBerctBerno Touku R u Q. [TocTpoiiTe ceuenne nupamMuibl, Mpoxosiiee yepes Touku P, R u

Q (ucrnonb3yiiTe METO CIIE/10B).

. B npaBusbHBIi OKTadap BrucaH KyO Tak, YTO ero BEpHIMHBI HAXOAATCs Ha pE€Opax okrasjpa. Bo

CKOJIBKO a3 MJIOMIA b MOBEPXHOCTH OKTad1pa GoJIbIIe MIIoaiu IoBepXHOCTH Kyda?

. B xonyc, pajyc OCHOBaHHS KOTOPOTo paBeH R u o0pasyioiine HaKJIOHCHBI K OCHOBAHHIO 110]1

YIJIOM /2, BIIMCAHA IpsiMasi TPEYTosibHas MPH3Ma Tak, 4To e HMKHEe OCHOBAHHE JICKUT Ha
OCHOBAaHHHM KOHYCA, a BEPLIMHBI BEPXHEro — Ha GOKOBOM MOBEPXHOCTH Komyca. Onpeneinthb
[I01alb OOKOBOH IMOBEPXHOCTH IPH3MBI, €CIH B & OCHOBAHMH JICKHT IIPIMOYIOJIbHbII
TPEYroJbHUK C OCTPBIM YIJIOM @, @ BBICOTa IIPU3MbI paBHA pPajyCcy CeYCHHs Komyca

[IOCKOCTBIO, TPOXO/ISIICH Yepe3 BepXHee OCHOBAHHE ITPU3MBIL.

. Jlaub! aBa mapa ¢ uedtpamu B Toukax O m O, Kacaioumecs: u3BHe, u Ornucaniblii OKOJIO0 HHUX

konyc. Bprumcauts muomans OOKOBOH MOBEPXHOCTH YCCHYEHHOTO KOHYCA, OCHOBAHHAMH
KOTOPOT'O CJIY/KaT OKPY’KHOCTH IPUKOCHOBEHHUs 1I1APOB K MOBEPXHOCTH KOHYCA, CCIIM PaInyChbl

1apoB paBHbI R U R;

. B ocHoBanuun ITHUPaMH bl pOMG co CTOpOIiOi:I a. )IBC coceHHUe IpaHl COCTaBJIsIOT € IJIOCKOCTBIO

OCHOBAHUS YroJl «, TpeThsi OOKOBas TIpaHb COCTABISICT C IUIOCKOCTBIO OCHOBAHHs yroi
B (10Ka3aTh, Y4TO W 4eTBepTas OOKOBas IpaHb HAKIOHEHA K OCHOBAHMIO MO/l TEM JKE yIJIOM).

Bricora nupamuapl . HaifTh 00bEM M IUIOLIA/AL NOMHON  MOBEPXHOCTH MUPAMH/IBL.
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2 sapuanm

. [locTpoiite Tparnenuio mo pasHOCTH OCHOBAHHH @ — ¢ , ABYM OCTPHIM HEPABHBIM yriiaM « u ff u

mquaronam AC =d.

. Ha pebpe SC mupamuasr SABCD 3amana touka P, a B rpansx SAB u SAD 3amans

cooTBeTcTBeHHO ToukH R n Q. [ocTpoiite cevenne nupaMuIsl, Ipoxosiiee yepes Touku P, R u

Q (ucroap3yiTe METO/1 BHYTPEHHETO MIPOEKTHPOBAHMUS).

. bokoBBIE TrpaHHW NpaBUIBHOW TPeyroibHONW TPH3MBI — KBaapaThl. [lmomaas GOKOBOI

MOBEPXHOCTH TIpU3Mbl paBHa 144. Halinnte 00BEM MHOTOTpaHHHMKA, BEPIIHHAMH KOTOPOTO

CJIy)KaT LUEHTPHI BCeX TpaHel IPHU3MEIL.

s TPEYrojlbHYH IMHpaMUIy. B OCHOBAHHH KOTOpOFI == HpﬁBHﬂbeﬁ:l TPEYIOJIbBHHK CO CTOpOHOﬁ

d, BITMCAH LMIMHIAP TaK, YTO HUXKHEE €ro OCHOBAHHE HAXOJMTCSA HAa OCHOBAHHH ITUPAMHIBI, a
BepXHee — KacaeTcs BeeX OOKOBBIX rpaHeil. OnpeaeauTs 00bEM HHIHHAPa W 00BEM ITUPAMHUIEL,
OTCEYEHHOHN ILIOCKOCTBIO, TIPOXOAAIIEH Yepe3 BEpXHEe OCHOBAaHME WHIMHAPA. €CJIH H3BECTHO,
4TO BHICOTA LHMIWHApA paBHA &/2, OAHO W3 OOKOBBIX pEOEp MUpaMUIbI IEPHEHIHKYIAPHO K
IIOCKOCTH OCHOBaHMs, a 0OKOBas TpaHb HAKJIOHEHA K OCHOBAHHUIO MO YIJIOM ¢ (OIpEIesUuTh,

ITpH KaKuX 3HAYCHWUAX ¢ 3a71a4a BO3MO)KHE:1).

. Ha crone, kacasch apyr apyra, nexar 4eThIpe Iapa 0JMHAKOBOro paauyca ». CBepXy B AMKY.

00pa3oBaHHYI0 UMH, IIOJOXKEH IIATHIH IIap TOTro ke paauyca. HailTu paccTosiHMe OT BepXHeil

TOYKH ITATOIO mapa 10 IIOCKOCTH CTOoJIa.

. B ocnopanuu npusmel ABCA B C; nexut paBHoOenpenusiii Tpeyroisauk ABC (AB = AC u

yroil Ipu BepiiuHe paBeH 2u). Bepmmua A BepXHero OCHOBaHHUS TPOEKTHPYETCS B LEHTP
OKPY/KHOCTH panamyca R, ONHMCaHHOH OKOIO HWXKHEr0 OCHOBaHWs. bokoBoe peGpo
AA| oOpaszyer co cropoHoi ocHoBaHMsS AB yron, pasHeii 2¢. Onpenenuts 00BEM U

II01a1b OOKOBOH MTOBEPXHOCTH IPHU3MEL.
6.5. IlpumepHbIe 32 1aHHA LTSI PEHTHHI-KOHTPOJIS

Peimune-xonmpoins Nel

. OcHoBaHue paBH06eﬂp€HHOF0 TPEYroJIbHHKa COCTaBIAET YETBEPTH €ro IEpHMETpa. U3

HpOHBBO.TIBHOﬁ TOYKH OCHOBAHHWA MPOBEICHBI IIPAMBIE, TTapallJICIIbHBIC OOKOBBIM CTOpOHAaM. Bo

CKOJIBKO pa3 MEpUMETP TPEYToIbHUKa OOJIbIIe MepUMeTpa OTCEYEHHOTO Mapaiieorpamma’?

. B A ABC nposeznensr Boicotsl A4; u BB;, M — cepemuna ctopoHsl AB. JlokaxuTe, yTo

1’1-14;:MB;.

. Kaqam(a_. HMEromIas [i)OpMy CCKTOpa Kpyra pajinyca R, xavaeTcs Ha FOpHU30HTalIbHOM CTOJIE. ITo

KaKo# TPaeKTOPUH ABHKETCS €€ BeplunHa’?
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. Cokpature 1podb

. [loctpoiite rpaguk QyHKUMH y =

. CTOpOHBI ~ BINMCAHHOTO  4YeThIpEXyroibHUKa ABCD  yIOBIETBOPSIOT  COOTHONIEHHIO

AB-BC=AD-DC. {okaxure. uto mwiomamt A ABC u A ADC pasHBEl.

. Jlokaxute, 4TO MPOEKIHMs AMAMETpa ONHCAHHON OKPYKHOCTH, MEPIeHINKYISPHOrO MepBOi

CTOPOHE TPEYTOJbHUKA, Ha NMPIMYIO, COJEpPXKallyio BTOPYIO CTOPOHY, paBHa 10 JIMHE TPeThei

CTOpOHE.

Hoxaxute, 4ro ecim ABCD — mnpsMOyroiisHWK, a P — [pOU3BONBHAS TOYKA. TO
2 Tl 2 2

AP +CP'=DP +BP-.

Peumune-konmpois Ne2

. OcHOBaHHEM THpPaMUIBl CITYKUT POMO CO CTOPOHOM @ U OCTPBIM yrioMm f. J[ByrpaHHBIE YIJIbI

IIpU OCHOBaHWH paBHbI ¢. HaliTi 00BEM 1 MOTHYIO TOBEPXHOCTD THPAMH/TBL.

. B npasuneHON mectuyronsHol npusme ABCDEFA,B,C,D,EF, pedpa KoTopoii paBHEI 1 cM,

HaNIUTE yrosl Mexay npaMeMu ABu BF;.

. B emmununom kybe ABCDA;B;C;Duaiith yrom mexay npsamoi AD; M MIOCKOCTBIO .

IpOXOSIICH Yepe3 ToukM Ay, £ u F, rje Touka E — cepeauna pebpa C';D), a Touka F 1eXHT Ha
pedpe DD, tak, uto D, F = 2DF.
Han npavoyronsusiit napaiieneimnes ABCDA (B C\Dy. Tloctpoiite ceuenme. mpoxoasiiee

yepes rouxn M. N, L. npunaiiexaume pédpam AA . BiC . AD cooreTeTBenio,

. B mpaBuabHYI0 YeTBIPEXYTONBHYIO MUpaMHIy BIWcaH map. PaccTosHme oT LeHTpa mapa j0

BEPIUINHBI TMPAMHJIBI PABHO b, YyroJl HaKJI0Ha OOKOBOM IpaHM K IIOCKOCTH OCHOBAHUS PABEH d.
Haitti 006EM mupaMuIsL.

Peimune-xonmpons Ne 3

18"
32::-—5 .2n—2 '
Pr160710B B 5 WacoB yTpa Ha MOTOPHOM JIOJKE OTIIPABHJICS OT MPUCTAHU MIPOTHB TEUEHHs PEKH,
4yepe3 HEKOTopoe BpeMs Opocui sSKOph, 2 yaca JIOBUII peIOY W BepHYJcs oOpatHo B 10 yacos
yTpa Toro e aHs. Ha kakoe paccTosHUe OT IPUCTAHU OH OTIUIBLI, €CJIH CKOPOCTh TEYCHUS PEKH
paBHa 2 KM/4, a cOOCTBEHHAst CKOPOCTh JIOJIKH 6 KM/4?
x* —13x* +36

(r-3)x+2)

napameTpa ¢ nmpaMas y = ¢ UMeeT ¢ rpahMKoM pOBHO OJHY OOIIYIO TOUKY.

W  OIIpeleiIuTe, TIPpH KAaKHX 3HAYCHHAX

. B mpamoyroasHoM TpeyronbHuke ABC ¢ npsmbmm yritom C ussectHbl kKateTsl: AC =6 cm, BC =

8 cm. Haitnure mequany CK 3Toro TpeyrosisHUKa.

. B mapamnenorpamme ABCD Touka E — cepemmna croponsr AB. Ussectno, yto EC = ED.

JlokaxkuTe, 9TO JaHHBIN MapajjiellorpaMM — MIPIMOYTOJIbHUK.

. Ocnosanne AC paBHoOeaperHoro TpeyroabHuka ABC paBHO 12 cm. OKpy)HOCTE pajiiyca 8 cM

17



C IIEHTPOM BHE JTOT0 TPEyroJibHHKA KacaeTcs MPOJoJKeHHH OOKOBBIX CTOPOH TPEYroJlbHUKA 1
kacaetcs ocHoBanus AC. Haitjiute pajinyc oKpyKHOCTH, BiiMcanHoit B Tpeyroiapiuk ABC.

7. HaiiznTe Hanmenbliee 3Hauenie GpyHkummu y = x>+ 8x*+20x — 1 na orpesxe [-3; 5].

(2=3}'

8. Peumnre mnepasencrso: 7log, (x3 —Tx+1 2)3 8+log,—= .
X~

9. Haitiure Bce N0J10KUTEIBHBIC 3HAUSHUS ¢, TIPH KQ¥KIIOM H3 KOTOPBIX CHCTEMA
2 2
(x|-4f +(r-4) =9,
-
(x~l) +y" =a
MMeEeT e/IMHCTBEHHOE PEIICHHE.
6.6. IIpumepHblii nepevens BONPOCOB K IK3aMeny
]. 3ameuarenbHble JIMHHM MW TOYKH TpeyroibHuka. OCHOBHbIE OIpEJEJICHHs, CBOHCTBA M
TEOPEMBI.

2. Teopema Yessl. Cnenctaus. OGo0ménnas Teopema Uesbl.

fed

Teopema Menenast.

Teopema Crioapra. CiiecTBHS.

L

Teopema Iludaropa u Teopema KOCHHYCOB ISl TPEYrojibHHKa (He MeHee JBYX CIOCOOOB
JIOKa3aTe/NbCTBA).
6. OGoOmEnHas Teopema CHHYCOB JUIs TpeyrojipHHKa (HE MeHee JBYX CHOCOOOB
JI0Ka3aTenbCTBa).
7. OKpyXKHOCTB, BIHCAHHAs B TPEYTOJILHUK H ONMCannas okosio Hero. Cpoiicrsa.
8. OKpPY/KHOCTB, BIIMCAHHAsA B YCTBIPEXYTONBHUK H OMUCaHHas 0Kkojio nero. CpoiicTsa.
9. BueBnucannas OKpy>KHOCTh OTHOCHTEJILHO Tpeyrojbiuka. CBoicTsa.
10. Tlemanpubiii Tpeyroabuuk. CoiicTsa.
11. Oprorpeyronsuuk. CBoicTBa.
12. Cepemunnblit Tpeyroiabuuk. CpoiicTsa.
13. Teopema HeiiGepra. OGo0uenue TeopeMbl.
14. Tlpsmas Cumcona (He MeHee JIBYX CI10coboB 10Ka3aTesibeTBa).
15. Okpysxnocts jaesstu Touek. [Ipsamas Diinepa. CBoicTBa.
16. Teopema Ditsepa juist TpEYroJibHUKA.
17. Tpucextpuca. Teopema Mopuesi.
18. dopmyia ['epona juisi BLIYUCICHUS ILUIOMAIH TPEYTOJAbHHKA H YCTLIPEX YT OJILHHUKA.
19. IMpoekunn, ceuenus. Teopembl O IPOCKIINH.
20. Muororpanubie yribl. OCHOBHBIC TOHATHS U MX onpejiesienue. COOTHOMEHHS MEKILY YIlaMH

MHOIrOrpanHoro yrija.



21. Tpéxrpanustii yros. [Tonspusiil yron. lIpusnaky papeHcTBa TpEXIpaHHbIX yIJIOB.

22. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIjia.

23. Ilpsamoii Tpéxrpannbiii yroi. Teopema [Tudaropa B mpocTpancTse (He MeHee JBYX CIOCOOOB
J10Ka3aTesIbCTBa).

24. Muororpannuku. CoiicTBa muororpanuukos. Teopema Diinepa.

25. llpaBuibuble MHOrorpaHHukd. Teopema © CyIIECTBOBAHHH IIATH BHJIOB  HPABHJIBLHBIX
MHOTOI'PAaHHHKOB.

26. Terpasap. CpoiicTBa TeTpas/pa. [Liomaas noBepXHOCTH U 00BEM TETpadapa.

27. Tena Bpamienusi. Beruuciienne niomaneii NoBepxHOCTH U 00BEMOB TeJI BpaLICHHS.

28. Cdepa u map. OcHoBHbIC OrpesieeHUs U nousaTus. Kacareibabie npsMbie U [1JI0CKOCTH JUIs
chepsl. [Tomans moBepxHoCTH H 00BEM 1apa.

29. KomOunauuss MHOTOMPAaHHHMKOB, Tel BpaiteHus co cdepoit mam apom. Teopema o
CYLIECTBOBAHUH M €JHHCTBEHHOCTH BIMCAHHOH M OMHMCAHHOH C(epbl OKOJIO MHOTOMPAHHHKOB
W TeJT BpallleHHsl.

30. Texcrosble 3aa4u (Ha JBHKEHHE, CMeCH, paboTy H T.J1.) H CIOCOOBI UX PEIICHHUS.

31. CriocoGbl pelneHus MppalHOHAIbHBIX, TOKA3aTe/bHLIX H J0Tapu(PMUUYECKHX YPaBHCHHIT U

HEPaBEHCTB.

J
o]

YDHBHCI{I/IH H HEpaBEHCTBA, COACPIKALIME IIEPEMCHHYIO ITOJI 3HAKOM MOJYJLA.

(%]
(9]

Pelenue napaMeTpu4eckiX ypaBHeHHH, HEPAaBEHCTB U 3a/1a4.

34. TlpeoOpasoBane TPUTOHOMETPHYECKMX  BBIPAKEHHH, PCIICHHEC — TPUIOHOMCTPHUYCCKHX
ypaBHeHHii 1 HepaBeHCTB.

35. Pasnuunble crnocoObl pelienns 3a/1aHHii MOBBIIEHHOro ypoBHs 13 OI'D nmo maremaruke.

36. Pasnuunble ciocoObl pelienus 3aj1anuii noseleHHoro yposus u3 EI'D no maremaruke.

7. VYYUEBHO-METO/IMYECKOE U HHO®OPMALIMOHHOE OBECIEYEHHE
JAUCHHUITJINHDBI

a) OCHOBHASI JIHTEpATYpa:

l. Aranacsin, C. JI. Teomerpust 1 [Dnextponnsiii pecype] @ yue6. mocobue ans sysos / C. JL
Atanacsin, B. I'. TMokposcknii ; mox pex. C. JI. Aranacsna. — Dn. usa. — M. @ BUHOM.
JlaGoparopust  3mammii, 2014, - 334 c¢. — ISBN 978-5-9963-2371-5. URL:
http://www.studentlibrary.ru/book/ISBN9785996323715.html.

2. Artanacsin, C. JI. I'eomerpus 2 [Dnektponnsiii pecype] : yue. nocobue ms sysos / C. JL
Atanacsin, B. T, TTokposekwuit, A. B. Ymakos ; nox pea. C. JI. Aranacsna. — M. : BUHOM.
JlaGopatopus  smammii, 2015. - 547 ¢ - ISBN  978-5-9963-2876-5. URL:
http://www.studentlibrary.ru/book/ISBN9785996328765.html.
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. Kpacnouiekosa, B. Il. Dnemenrtapnas maremaruka. Apudmeruxa. Asnredpa. Tpuronomerpus

[Dnekrponnslii pecype] : yueb. nocobue / B. I1. Kpacnomexosa, . B. Mycuxuna, W. C. [aii. -
[Tepmb : TlepMmckuii rocyaapcTBeHHBIH TyMaHuTapHo-nejaroruueckuii ynusepeurer, 2014, —

132 ¢. URL: http://www.iprbookshop.ru/32115. — DBC «IPRbooks».

. Jlonatkuna, E. B. Dnemenrtapnas matematuka : yueO. mnocodue / E. B. Jlonarkuna. —

Bnamumup. : Bal'Y, 2015. — 132 ¢. URL: http://e.lib.vIsu.ru/handle/123456789/4526.

. Uynxos, I1. B. ITpakTnueckue 3aHsATHS [0 EMEHTApHOMH MateMartuke [DaekTponnblil pecype] :

yue6. mocobue / II. B. UYymkoB. — M. : Ilpomereif, 2012. - 102 c¢. URL:
http://www.iprbookshop.ru/18603. — DBC «IPRbooks».

0) A0MOJHHTEbHASN JHTEpaTypa:

L«

(8]

[ony6es, B. U. IMocrpoenne Tpeyrosbuuka [Dnekrponnsiii pecype] / B. . I'onyGes, JI. H.
Epramxuesa, K. K. Mocesny. — M. : BHUHOM, 2012. - 247 ¢ URL:
http://www.studentlibrary.ru/book/ISBN9785996309566.html.

Upanos, O. A. DieMeHTapHas MaTeMaTHKa Ul LIKOJLHHKOB, CTYJICHTOB W Iperojasaresiei
[Dnextponnsiii pecype] / O. A. HsamoB. — M. : MIIHMO, 2009. — 384 c. URL:
http://www.studentlibrary.ru/book/ISBN9785940575054.html.

Kpacnomekosa, B. I1. Diemenrapnas marematuka. Apumernka. AnreOpa. Tpuronomerpus
[Dnextponnpiii pecype] : 3amaunuk. / B. I1. Kpacnomexkosa, M. B. Mycuxuna, 1. C. Ilaii. -
[Tepmsb : TlepMcKuii rocyapeTBEHHbIH ryMaHuTapHO-llearornueckuii ynusepeurer, 2014, — 52
¢. URL: http://www.iprbookshop.ru/32114. — DBC «IPRbooks».

Misikuies, A. I'. DreMenThl reoMeTpuH Tpeyroyibuuka [Dnexrponnslit pecype] / A. I Msikuiues.
— 2-¢ w31 — M. : MIIHMO, 2009. — 32 c. (Cepus: "bubmmoreka Maremarnucckoe
npocsemenne”). URL: http://www.studentlibrary.ru/book/ISBN9785940574965.html.

[pacosno, B. B. 3amaun no anreGpe, apudmernke u anammsy [Diekrponublii pecype| @ yued.
nocoone / B. B. [IlpaconoB. - M. : MIHMO, 2007. - 608 c¢. URL:
http://www.studentlibrary.ru/book/ISBN9785940572633.html.

[paconos, B. B. 3amaun mo muanumerpun [Dnekrponnsiii pecype] @ yuel. nocodue / B. B.
[lpaconoB. — 6-e wm3i1., crepeotund. — M. MILIHMO, 2007. - 640 c. URL:
http://www.studentlibrary.ru/book/ISBN9785940573043.html.

[Tonapun, 5. T1. Dnementapuas reomerpust: B 2 1. — T. 1: Ilnanumerpus, npeodpasoBatins
mockoeti [Dnexrponnsiit pecype] / 5. I1. Tlonapun. — 2-e u3j., crepeorunt. — M. : MIITHMO,

2008. — 312 ¢. URL: http://www.studentlibrary.ru/book/ISBN9785940573982 .html.
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8.

[Tonapun, SI. TI. Dnementapuas reomerpust: B 2 1. - T. 2: Crepeomerpus, npeoOpasoBamus
npocrpanctsa [Diekrponnsiii pecype] / [onapun SLIL - 2-e u3n., crepeorun. — M. : MITHMO,
2008. — 256 ¢. URL: http://www.studentlibrary.ru/book/ISBN9785940573999.html.

Iouapun, 5. I1. Dnemenrapuas reomerpust. T. 3: Tpeyronbuuku U TeTpasapbl [DaeKTpOHHDINH
pecype] / Ilomapun SLII. - M. : MIHMO, 2009. - 192 ¢ URL:
http://www.studentlibrary.ru/book/ISBN9785940574002.html.

B) MepHOAHYCCKHE H3TaHHsI:

1.

LS

10.

1§ ¢

12.

baunosa, T. JI. TIpeaynpesxicaue omuOOK MPU pelieHHH TPUTOHOMETPHYECKHX YPaBHCHHIT Ha

EI'D / T. JI. bnunosa, Y. A. 3anpyauna // Matemaruka B mikone. —2015. = Ne 9. - C. 21-24,

. Jlsopsuunos, C. B. ['eomerpuueckue 3agaun ¢ mnpakTuueckum coaepxanuem / C. B.

JlBopsinutoB // Maremaruka B mkosne. — 2013, — Ne 8. — C. 4345,

. UBames-Mycaros, O. C. K onpenenenuio uncna e / O. C. MBames-Mycaros // Marematuka B

mkone. —2014. — Ne 5. - C. 69.

. Kosanesa, I U. Bapuarupnple 3amaun B oOyuenunm maremartuku / I'. WM. Kosauesa //

Matematuka B kose. —2014. = Ne 1, - C. 27-31.

. Kopsnos, A. I'. HMcnomp3oBanpe MeTofa HArIsAHOH rpa@uyuecKoil HHTEPHpPETAlHH  IIPH

peleHuy ypaBHenuii n Hepasencts ¢ napamerpamu / A. I'. Kopsanos // Maremaruka B 1kose. —

2011.—Ne 1. - C. 18-26.

. Kpaukosckuit, C. M. W3smenseMm Bu3yanbHblii 00iMK reomerpuueckux odvekros / C. M.

Kpaukosckuii / Matemaruka B mkose. —2015. — Ne 8. — C. 48-58.
Ky3pmuues, A. M. O TounocTu u mosHoTe MaTemMarnueckux onpesenenuii / A. . Kyspbmunues //

Martematuka B mkose. — 2013, — Ne 6. — C. 42-47.

. Mananuuesa, T. A. CHoBa o pasubIX crocobax peiernus apudmernueckoii samaun / T. A.

Mananuuena // MaTtematuka B wmkose. —2015. = Ne 1. — C. 36-37.

. Ilerpos, B. A. O pemenun norapudmuyeckux Hepasencts / B. A. Ilerpos // Maremaruka B

mkone . —2012. — Ne 4. - C. 17-20.

Cararenona, JI. C. PaccTosinue OT TOYKH IO TMJIOCKOCTH. Paznuunble MOAXOBI K PELICHHIO 3a/1a4
C 2 EI3/ JI. C. CaratenoBa // Maremaruka B mkone . —2013. — Ne 5. — C. 12-18.

Cespiokos, I1. @. Takue pasubie 3agaun ¢ mojyisimu / [1. @. Cespiokos // Maremarika B lKoie
.—2014. - Ne 1. - C. 18-23.

CoiueBa, I'. B. Yunmes pemarth 3agaun Ha cevennss muororpannukos / I'. B. Ceiuesa, B. A.

I'yces // Matemaruka B mkoie. —2015. — Ne 3. — C. 36-49.

') HHTepHeT-pecypebl:

L

http: //www.mon.gov.ru/ MunucrepcTo obpasosanus u nayku PO.
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wn

0.

http: //www.edu.ru/ Poccuiickoe oGpazoBanue. dejiepanbHblii nopra.

http: //www.kvant.info/add math.htm Kaur. [Ipunoxenns no maremaruke.

http: //www.schoolpress.ru/ M3narenscrso lkonbhas npecca. Maremaruka B mKosie.
http: //www.school-collection.edu.ru/ Ennnas xonnexuus L{OP.

http: //www.mat.1september.ru/ JKypnan «Marematukar.

http: //www.math.ru/ CaiiT 0 MaTemMaTuke U 0 MaTeMaTHKaX.

. http://www.mathedu.ru Maremarnueckoe 00pazoBaHue: MpOILIOE H HACTOSIIICE.

. www.mathege.ru/ OrkpoiTelii Oank 3agad EI'D no maremaruke.

http://www.etudes.ru/ MaremaTnyeckue 3TiO/bI.
http://www.alleng.ru/edu/math1.htm J{nst Bcex, kto yunrcs. MaremaTuka.

http: //www.problems.ru/ 3agaus.
8. MATEPHAJIbLHO-TEXHUYECKOE OBECHHEYEHHE JUCHHUITJINHDBI

AyZMTOPHH, OCHAIEHHBIC JOCKOH (M1 Meja WM MapKepa), 9KpaHoM JUlst POCKIMOHHBIX

CHCTEM, IIPOEKTOPOM B HOYTOYKOM. CpejicTBa 00ydeHHs: MyJIbTUMEHMHHDIC CIIali/Ibl, 2JICKTPOHHbIC

yueOunku (CD u cereBas Bepcus), LUH(POBBIE M IICKTPOHHBIE 00pa3OBATCILHLIC PECYPCbl,

3alaYHUKH, MOjte Il QUryp, TabIuubl U JIp.
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