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MPOrPAMMA BCTYNUTEJIbHOIO UCNbITAHUSA

MO OBLLEOBPA3OBATE/IbHONU ANCLUUMJIMHE «MATEMATUKA»
ANA nocTtynarwwmx Ha 1-u kypc obyuenus B 2021 roay

[Iporpamma pa3paboraHa Ui HOCTYMAOLINX HAa 00yYEeHHE IO OCHOBHBIM 00pa30BaTEeIbHBIM
MpOrpaMMaM BBICIIETO 00pa30BaHUS — MpOrpaMMaM OakasaBpuara:
38.03.02 MenemxmMeHT. MeHEKMEHT B cepe KyIbTYphl U UICKYyCCTBA

BerynurenbHoe HcCNbITAaHME NPOBOAUTCH € HCHOJb30BAHMEM JIMCTAHIMOHHBIX
TeXHOJIOTHI B peskuMe BUaeoKoH(pepeHun Ha miatgopme Zoom.

IInceMeHHas KOHTPOIbHAS BpEMSI BBITTOJTHEHHUST PaOOTHI

Maremaruka
pabota (3 3agaun) — 60 MUHYT

[Tporpamma pazpaborana kadeapoil «MeHemxkMeHTa B chepe KylIbTypbl U HCKYCCTBa» Ha
ocHoBaHuu PDeeparabHOrO TOCYJaPCTBEHHOI'O 00pa30BaTEIBHOIO CTaH1apTa OCHOBHOTO OOIIETrO
oOpa3oBaHusl, yTBEpKIAEHHOrO MpuKka3oM MunucrtepcTBa oOpa3oBanuss U Hayku PD ot 17
nexadps 2010 r., Ne 1897. Bce paznensl nporpaMmbl BXOAAT B 0053aT€IbHBI MUHUMYM 3HAHHUM
M0 MaTeMaTUKy M U3ydJatoTcs B 001eo0pa3oBaTeNbHBIX yUpexkaeHusax Poccuiickoit denepanuu.

I[JIS[ IMOATOTOBKH K BCTYIIUTCIBHOMY HMCIIBITAHHIO B YKAa3aHHOM (I)OpMaTC MOCTYIAr0MICMY
CJICOYCT B IMOJTHOM MCPC OBJIAACTD CICAYIOIIUMH Pa3aciaMu TUCHUTIIIMHBL «Marematukay.

Paspen APUOMETUKA

HarypanabHble 4mcaa. JlecatnuHas cucteMa cuucieHusd. PumMckas Hymepanus.
ApudmeTndeckre NEWCTBUS HAJ HATypaJbHBIMH unciamMu. CTeneHb C HaTypajJbHBIM
II0Ka3aTeJIeM.

Henumocts HaTypanbHbIX uucen. [IpusHaku genumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
COCTaBHbBIE YHclia. Pa3iiokeHne HAaTypalbHOTO YKCIa Ha MPOCThIE MHOXHTENTW. HamOombrmii
oOIIMii TenTeNns U HaMMEHbIIee odIee KpaTHoe. [[enenne ¢ octaTkoM.

Jpodu. OObIkHOBeHHass JpoOb. OcHOBHOE CBOMCTBO JApoOu. CpaBHeHHE IpOOEH.
Apudmernueckue AEHCTBUS ¢ OOBIKHOBEHHBIMH Ipo0siMu. HaxokaeHue yacTH OT IIeJIoro U
LIEJIOTO TI0 €r0 YacTH.

Hecsatuunas apoOb. CpaBHEHUE AECATUYHBIX JpoOel. ApudmMernyeckue AEUCTBUA C
JIEeCATHYHBIME NIpo0siMu. [lpencraBieHne necITUIHON ApoOU B BHIE OOBIKHOBEHHOW IPOOH H
OOBIKHOBEHHOH B BUJIE JECITUYHOMN.

Panuonanbublie uymcaa. llenple 4yncna: MOJIOKHUTENbHBIC, OTPUIATENIBHBIE U HYJIb.
Monynb (aOconmoTHas BennunHa) yucia. CpaBHEHHE PAlMOHAIBHBIX YHCEN. ApupMETHIECKHEe
NEHCTBUS C pallMOHATBHBIMH yuciIaMu. CTENEeHb C IEJIbIM MOKa3aTeNIEM.
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UucnoBble BbIpaKEHUS, MOPSIAOK JEHCTBUI B HHUX, HCIOJIb30BAHHE CKOOOK. 3aKOHBI
apu(pMeTHUYECKUX JAEUCTBUNA: IEPEMECTUTEIBHBIN, COUETATENIbHbBIN, paCIPENEIUTENbHBIH.

HeiictBuTenbHble umMciaa. KBanpatueiii kopeHb U3 uucia. KopeHb TpeThell CTEneHw.
[TonsiTue o KopHe n-oil crenenu u3 yuciaa 1 . HaxoxaeHnne npuOInKEeHHOTO 3HAUYCHUSI KOPHS C
MOMOIIIBIO KAJIbKYJIATOpA. 3aluCh KOPHEH € MOMOINIBIO CTEIIEHH C IPOOHBIM MOKA3aTEeIeM.

[TonsitTue 00 wppammoHAIBPHOM uyucie. MppanuoHanbHOCTh uwucia. JlecsaTudHbIC
MPUOJIMKCHHS UPPAMOHATBHBIX YUCE.

JleficTBUTENbHBIE YHCIAa KaKk OECKOHEUHbIE JecAaThudHble apodu. CpaBHeHUE
NEHCTBUTEIBHBIX YHCEeNl, apu(METHUECKHE TCUCTBUS HAJl HUMHU.

DTanbl pa3BUTHS MPEACTABICHUIN O YUCIIE.
TekcToBbIe 3a1aun. PenieHne TEKCTOBBIX 3a7a4 apu(PMETHICCKUM CIIOCOOOM.

N3mepeHus, npuodInKeHUs], OeHKU. EIUHUIIEI n3MepeHus UTMHBI, TUIOMAIH, 00beMa,
MaccChl, BpEMEHHU, CKOPOCTH. PasMepbl 00BEKTOB OKpPY’KAKOIIEro Hac Mupa (0T 3JIEeMEHTapHBIX
4JacTHIl 10 BCeeHHoM), JIUTETEHOCTD ITPOIIECCOB B OKPYIKAKOIIEM HAC MHUPE.

[IpencraBiaeHue 3aBUCUMOCTH MEX1Y BeTUYMHAMU B BUE POPMYII.
[Ipouentsl. HaxoxaeHne mpoueHTa OT BEIUYMHbBI, BETUYUHBI IO €€ MPOLIEHTY.

OTtHolIeHue, BbIpa)KeHUE OTHOIIEHUS B npoueHTax. [Iponopuus. IlponopuronansHas u
00paTHO MPONOPIIMOHANIbHAS 3aBHCUMOCTH.

OprrJIeHI/Ie YHCCII. HpI/IKI/II[Ka h OLCHKa PE3YJIbTATOB BBIYUCIICHUI. BBII[GJ'IGHI/IG
MHOXHUTCJIA — CTCIICHU ACCATH B 3aIIMCH YHUCJIA.

Pazpnen AJICEBPA

Auaredpanyeckue BbIpa:keHUsl. bykBeHHbIE BbIpaKeHUs (BBIPAKEHUS C MEPEMEHHBIMH).
YucnoBoe 3HaueHUE OYKBEHHOI'O BbIpakeHUs. J(onmycTHMble 3HAUEHUS MEPEMEHHBIX, BXOAAIINUX
B anreOpauveckue BbIpakeHus. [lojcTaHoBKa BbIpaKeHHI! BMECTO NEpEeMEHHbIX. PaBeHCTBO
OYKBEHHBIX BbIpaXXKeHUN. TOXIECTBO, JOKAa3aTENIbCTBO TOXKAECTB. [IpeoOpazoBaHus BbIpaKEHH.

CBolicTBa CTEMEHEW C MeiabIM IOoKaszareineM. MHorouneHsl. ClaoKeHHEe, BBIUMTAHHUE,
YMHOXXEHHE MHOTOWIEHOB. DOpMyIIbl COKpAIIEHHOIO YMHOXCHHMS: KBaJApaT CyMMBbl U KBaJpar
pasHocTH, KyO cyMMBbl U KyO pazHocTu. PopMysa pasHOCTH KBagpaToB, GopMyiIa CyMMBbl KyOoB
U pa3sHOCTH KyOoB. Pa3snoxeHune MHorowieHa Ha MHOXUTenu. KBaapaTHBI TpexuieH.
Beinenenue mnomHOro kBaapara B KBagpaTHOM TpexwieHe. Teopema Buera. Pasnoxenue
KBaJIpaTHOI'O TpPEXWIEHAa HA JIMHEHMHBIE MHOXWTEIH. MHOrOWIEHb C OJHOW IEPEMEHHOU.
Crenens MHOrOwIeHa. KopeHb MHOTOUJIEHA.

Anrebpanueckas 1poos. Cokpaienue apoOei. JlelicTBus ¢ anredpanyeckuMu JpoosiMu.

ParnmonanbHbIe BBIpaKEHHS U UX npeoOpazoBaHus. CBOWCTBA KBaJpaTHBIX KOPHEH U UX
IIPUMECHECHHE B BBIYHMCIICHUSX.

YpaBHeHUs] M HEPAaBEHCTBA. YpaBHEHUE C OJHOM nepemeHHOM. KopeHb ypaBHeHus.
Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (opMmyia KOpHEH KBaJIpaTHOTO YpaBHEHHS,
Pemenne panuoHanbHBIX ypaBHEHUH. I[IpuMepsl pelleHHMs YpaBHEHMM BBICIIUX CTCIICHEH;
METO/bI 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIHN.

VYpaBHEeHHE C JBYyMs NEPEMEHHBIMH; PEIICHHE YPAaBHEHHUS C JBYMS IE€PEMEHHBIMHU.
Cucrema ypaBHEHMI; pemeHue cuctembl. CUCTeMa JABYX JIMHEMHBIX YpaBHEHUH C JByMs
MEPEMEHHBIMU; pEIIeHHE IIOJCTAHOBKOM M anreOpanyecKuM CJIOXKEHHEM. YpaBHEHHE C
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HCECKOJIbBKUMH IICPCMCHHBIMMU. HpI/IMCpBI peuICHUsA HEJIMHEHHBIX CHCTEM. HpI/IMepBI peICHusA
ypaBHeHI/Iﬁ B IICJIBIX YHCJIaX.

HepaBenctBo ¢ onHou nepemeHHou. Pemenue HepaBeHcTBa. JIMHEHHbBIE HEPABEHCTBA C
OJHOW TMepeMeHHOW M uX cuctembl. KBagpatHele HepaBeHcTBa. [Ipumepsl pemieHust IpoOHO-
JIMHEWHBIX HEPABEHCTB.

YuciioBple HEPABEHCTBA U WX CBOMCTBA. J[0Ka3aTeIbCTBO YMUCIOBBIX U alreOpandecKux
HEPABEHCTB.

[Tepexon oT croBecHOW (HOPMYJIUPOBKH COOTHOIICHHUH MEXKIYy BEIWYMHAMU K
anrebpandeckoil. Pemenne TeKCTOBBIX 3a/1a4 alreOpandeckum CrocoooM.

YucsoBble nmocjenoBareabHocTH. [loHsTHE MOCienoBaTenbHOCTH. ApudMeTndeckas u
reomeTpuueckas nporpeccuud. @opmysbl 00IIero 4wieHa apu(pMETHYECKOM U TeOMETPUUYECKOM
MPOTPECCUi, CYMMBI II€PBBIX HECKOJbKHUX UICHOB apU(PMETHYECKOW M TEOMETPUUYECKOU
MIPOTPECCUN.

C1o>xHbI€ POIIEHTHI.

Yucaosbie pynkuuu. [lorstue dynkumnn. Obmacts ompeneneHus QyHkiuu. CrocoObr
3amanust Qynkoun. ['padux QyHkumm, Bo3pacTtaHue W yObiBaHWE (GYHKIUH, HAUOOJbIIEE H
HaMEHblIee 3HAYCHHUS (PYHKIUH, HyTu (YHKIHH, TPOMEKYTKH 3HAK MOCTOSHCTBA. UTeHue
rpagukoB QPyHKIUH.

@OyHKINMH, OMUCHIBAIONIUE MPSMYI0 M OOpaTHYIO MPOTOPIIMOHATIBHYIO 3aBUCUMOCTHU, MX
rpadpuxu. Jluneitnas ¢yHkous, e€ rpaduK, TEOMETPUYECKHH CMBICT KOd()PHUIIMEHTOB.
I'unep6ona. KBagpatuunas ¢pynkuus, e€ rpaduk, napadomna. KoopanHatsl BepuInHbl napadodibl,
ocb cumMmeTpuu. CreneHHble (PYHKIMHM C HAaTypaJbHBIM MOKa3aTeleM, ux rpaduku. ['paduxu
(GyHKIUH: KOpPEHb KBaJpaTHBIA, KOpPEHb KyOudeckuii, Moayinb. Mcmonb3zoBaHue rpagukoB
(GyHKUUN 171 pellieHus] ypaBHEHUH U CHUCTEM.

[Tpumeps! TpaduvIecKuX 3aBUCUMOCTEH, OTPaXKAIOIIUX peaTbHBIC MPOILECCH: KoieOaHue,
MOKa3aTeIbHBIA POCT; YUCIOBBIE (DYHKIIMHU, ONUCHIBAIOIINE 3TH IPOLECCHI.

[TapamrensHbIi TIEpeHOC TPA(QUKOB BIIOJIH OCEH KOOPJIWHAT U CHMMETPHS OTHOCHUTEIHLHO
oceil.

Koopaunatel. M300paxxeHne yncen TOYKaMu KOOpJAWHATHOU mpsimoil. ['eomerpuueckuii
CMBICIT MOZAYJIS 4ncia. YUCI0BbIE MPOMEXKYTKH: UHTEPBAJI, OTPE30K, Tyd. DopMynna paccTosHUA
MEXKy TOYKaMHU KOOPAUHATHOMN IPSIMOM.

JlekapToBbl KOOpJIMHATHI Ha IJIOCKOCTH; KOOPJIMHATHI TOYKH. KoopauHaThl cepeauHbl
orpe3ka. P@opMyna pacCTOSHHUS MEXKIYy JABYMS TOYKAMH IUIOCKOCTH. YpPaBHEHHE IMPSMOMH,
yTI0BOM KOA((OUIIMEHT MPSIMOH, YCIOBHE NMApaUICTIbHOCTH MPSAMBIX. Y paBHEHUE OKPY)KHOCTH C
[IEHTPOM B Havajie KOOPAWHAT U B JIFOOOH 3aJaHHON TOYKE.

['padmyeckass uHTEpIHpeTalys YpaBHEHUM C JByMsl IEPEMEHHBIMH U UX CHCTEM,
HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

Paspen FTEOMETPUA

HavanbHble NOHATHSA M TEOPEeMbl T€OMETPHH.
Bo3HukHOBEHHE TEOMETPUN U3 PAKTUKH.
I'eomerpuueckue purypsl u Tena. PaBeHCTBO B reOMETpHH.

Tqua, npsAMast 1 JIIOCKOCTb.
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[ToHsATHE O TEOMETPHUECKOM MECTE TOUEK.
Paccrosnue. Otpe3ok, j1yd. JlomaHas.

VYron. Ilpsmoit yron. OcTpble M Tynble YIibl. BepTUKalbHblEe U CMEXHBIE YIJIBL.
buccexrpuca yria u e€ cBOMCTBa.

[TapannensHble U nepecekarouecs npsmsele. [lepneHaAuKyIspHOCTh NPSAMBIX. T€opeMbl 0
NapajuIeIbHOCTH U MEPIEHAUKYIIPHOCTU MPsMbIX. CBONCTBO CEPEIUHHOrO MEPIEHIUKYIIApa K
oTpe3Ky. lleprnieHquKynsip u HaKJIOHHAs K MPSMOM.

MHOroyrojibHUKH.
OKpyXHOCTb U KPYT.

Harnsnnuele mpeacTaBieHHs O TMPOCTPAHCTBEHHBIX Telax: KyOe, Mapaisenenunene,
npusMe, nupaMmue, mwape, chepe, konyce, uuianHape. [Ipumepst ceuenuid. [lpumepsr pa3BépToxk.

Tpeyroabuuk. IIpsMoyrosbHble, OCTPOYIOJbHBIE, U TYHNOYIOJbHBIE TPEYTOJIbHUKHU.
Boicota, Menuana, OuccekTpuca, CcpeAHssi JMHMS TpeyrojibHUKa. PaBHOOeApeHHblE WU
PaBHOCTOPOHHUE TPEYTOJIBHUKHU; CBOMCTBA U MPU3HAKK PABHOOEIPEHHOI'O TPEYTrOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyroJbHUKOB. HepaBeHcTBO TpeyrompHuka. CyMMa yriioB
TpeyroipbHUKa. BHEIIHNE yIibl TPEYroibHUKA. 3aBUCUMOCTh MEXy BEJITMYUHAM CTOPOH U yTJIOB
TPEyroJbHUKA.

Teopema @aneca. [lomobue TpeyronsHUKOB; K03 duimerT mogodus. [lpusnaku mogooms
TPEYTOJILHUKOB.

Teopema Iludaropa. IlpuzHaku paBeHCTBAa NPSAMOYIOJBbHBIX TPEyroibHUKOB. CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC OCTPOro yIJIa MPsSMOYTOJBHOIO TPEyroiabHUKa U yrioB oT 0° 1o
180°; mpuBeneHHMe K OCTpOMYy yrily. PenieHue NpsMOYTOJBHBIX TpPEyTrOJIbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyJbl, CBA3BIBAIOIIME CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJHOI0 M TOro ke yrja. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB; IPUMEpBI UX
IIPUMEHEHMSI JUUIS1 BBIYMCIICHHS 3JIEMEHTOB TPEYTOJIbHUKA.

3aMmeuaTeNbHBIE ~ TOYKH  TPEYrOJbHUKA:  TOYKH  TIEPECEUCHHS]  CEPeAMHHBIX
MEPIECHINKYISIPOB, OuccekTpuc, Mmeaual. OKpy>KHOCTH Ditnepa.

Yerwipéxyronbuuk. [lapamnenorpamm, ero cpoiicTBa M Npu3Haku. [IpsAMOyronbHUK,
KBajpaT, poMO, UX CBOWcTBa U TMpu3HaKkW. Tpameuus, CpeaHssl JHMHHUS Tpareuuu;
paBHOOeApeHHAs Tparenus. 11

MHoroyroqbHukHM.  Bbinmykiaele  MHOroyroiabHuku. Cymma — yIjioB  BBIITYKIIOTO
MHOI'OYT'OJIbHUKA. BIIcaHHbIE M OMUCAaHHBIE MHOTOYTOJIbHUKHU. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocTtb M Kpyr. Llentp, paguyc, nmamerp. Jyra, xopna. CeKTop, CErMEHT.
[leHTpanpHbIl, BIWCAHHBIA YrOJj; BEJIWYMHA BIMCAaHHOTO yria. B3anMHOE pacronokeHue
MPSIMOM U OKPYKHOCTH, IBYX OKpy>kHOCTel. KacarenpHas u cexymiasi K OKpy>KHOCTH, PABEHCTBO
KacaTelIbHbIX, IPOBEAEHHBIX U3 OJHOW TOYKM. MeTpHyeckue COOTHOIICHHS B OKPYXKHOCTHU:
CBOMCTBAa CEKYyIIMX, KacaTelbHbIX, XOpA. OKpyXHOCTb, BIUCAaHHas B TPEYrOJbHUK, U
OKPY’KHOCTb, OIIMCAHHAsI OKOJIO TPEYroJbHHUKA. BIMCaHHbBIE U ONHUCAHHBIE YETHIPEXYTOJbHUKHU.
BrnycanHble M onucaHHBIE OKPYKHOCTU IIPABHIIBHOIO MHOTOYT'OJIbHUKA.

HN3mepenne reomerpuyeckux BeanyuH. Juimna orpeska. luimna 1omaHoi, nepumerp
MHOI'0YT0JIbHUKA.

Paccrostnue ot Touku g0 npsimoil. PaccrosiHue Mexny napajuieabHbIMU OpsMbIMU. JlJTnHA
OKPY’KHOCTH, YHMCJIO T; JiauHa Ayru. Bemnumua yria. ['pagycHas mepa yria, COOTBETCTBUE
MEXKy BEJIMYUHOMN yTila U JUIMHOW yTU OKPY>KHOCTH.
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[TonsaTue o momaau mwiockux ¢uryp. PaBHOococTaBneHHBIE U PaBHOBEIHKUE (PUTYPBHIL.

[Inomane npsamoyronapHuka. [lmomane mapamenorpamma, TPEyroJbHUKA W Tpaneuuu
(ocHoBHBIE opMyIbl). DOPMYIIBI, BRIpAXKAIOIINE TUIOIMIAb TPEYTOJIbHUKA: Yepe3 ABE CTOPOHBI U
yrol MEXAy HHMH, 4Yepe3 MEepuMeTp M paauyc BIMCAHHOW OKpYXHOCTH, ¢opmyna ['epona.
[Inomanp yeTblpexyroabHUKA.

[Tnomane kpyra u mionaab CEKTopa.
CBs13b MEXTy TUIOIIAIIMU TTOJT00HBIX QUTYD.

Ob6wvem Tema. @opmynbl 00bEMa MPSIMOYTOJIBHOTO Mapajuleienuena, Kyoa, Iiapa,
LWIMH]Ipa U KOHYCA.

BexTopbl. Bekrtop. /Jlnuna (Momynb) Bektopa. Koopmunatel Bektopa. PaBeHcTBO
BEeKTOpOoB. Omepanuu HaJ BEKTOPAMHU: YMHOMKEHHE HA YHCIO, CIOKEHUE, PpAa3JIoKECHHE,
CKAJIIPHOE MPOU3BEACHUE. YTOJI MEXIY BEKTOPAMH.

['eomeTrpuueckue mpeoOpazoBanusa. [lpumepsr aBwkenmit ¢uryp. Cummerpus ¢uryp.
OceBast cuMMeTpus U apajuienabHblil iepeHoc. [loBopoT u neHtpanbHas cummerpus. [lonsarue o
romoretun. [Togobue duryp.

IMocTpoeHusi ¢ MOMOIIbI0O HUPKYJAA M JUHeldKH. OCHOBHBIE 337a4ud Ha MOCTPOCHHE:
JEJICHUE OTpEe3Ka II0MOojaM, IIOCTPOCHHE TPEYrOJbHHMKA II0 TPEM CTOPOHAM, IIOCTPOEHHUE
MEPIEeHINKYISIpa K MPSMOH, MMOCTPOECHNE OMCCEKTPHUCHI, ACIEHNE OTPE3Ka Ha N PaBHBIX YaCTEM.
[IpaBunbpHBIE MHOTOTPAHHUKM.

Pa3pgen
SJIEMEHTbI IOTMKN, KOMBUHATOPUKWU, CTATUCTUKHN U TEOPUN BEPOATHOCTHU

Joka3zaTenabcTBO. OnpeesieHus, J10Ka3aTelibCTBa, AKCHUOMBI M TEOPEMBI; CIIEICTBUS.
Heob6xomumbie u noctatounble ycnoBusi. KonTpmpumep. Jloka3aTenbcTBO OT MPOTHUBHOTO.
[Ipsimast u oGpatHast TeopeMbl. [loHsiTHE 00 aKCMOMATUKE M AKCMOMATHYECKOM MOCTPOCHUU
reomeTpud. [I9ThIi mocTynar OBKIUIA U €70 UCTOPUSL.

MHo:xecTBa M KOMOMHATOpMKA. MHOXECTBO. DJIIEMEHT MHOYKECTBA, MOJMHOKECTBO.
OObenuHeHne W TepecedeHne MHOXKecTB. Jluarpammbr Diinepa. [lpumepsr pemeHus
KOMOMHATOPHBIX 33Ja4: Nepedop BApHaHTOB, IPABUIIO YMHOKECHHUS.

Cratuctuueckue naHHble. [IpeacraBienne JaHHBIX B BUJE TaONMIl, JUAarpaMM, TpapuKoB.
Cpennue pe3ynpTaToB u3MepeHuil. [IoHsATHE O CTaTHCTUYECKOM BBIBOJIE Ha OCHOBE BBIOOPKHU.
[Tonatue u mpuMepsl CIydyailHBIX COOBITHI.

BepositHocTb. YacToTa cOOBITHSA, BEpOSITHOCTb. PaBHOBO3MOKHBIE COOBITUS U MOACUET
UX BEpOIATHOCTH. [IpencraBieHue o reoMeTpu4eCcKOi BEPOSITHOCTH.

BAPUAHTbI 3AJAHUI
Ans NPOBEAEHNA BCTYNMUTE/IbHOIO 3K3AMEHA MO «MATEMATUKE>»

1. Haiinute nanbonpiee 3HaueHue GyHkuu Yy = 12 - 4 cos X .
3-5x 1
2. Pemmre HEpaBEeHCTBO 2 < .
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NCKYCCTBA

10.

11.

12.

13.

14.

15.

B tpeyronsuuke ABC npoBenena mennana AM. HaiinuTe muiomans TpeyroibHUKa

N
ABC, eciu AC = 32, BC = 10, MAC = 45°
B tpeyronsuuke ABC yron C pasen 90°, AB =5, cos A = 0,8. Haiiaure katet BC.

Haiizute KopeHb ypaBHeHus 3~ 2 = 27,

Pemmre ypaBHEHHE sin?® x + 2sin x = 0.

buner Ha aBToOyC cTout 15 py6seit. Ckoabko OuIeTOB MOXKHO OyaeT KynuTh Ha 100

pyO1eil moce noBkIeHus 1eHsl ounera Ha 20%?

O6BEM 0THOTO TIPABHIILHOTO TETpasdpa paeH 64 cM*. Haiinure 06bEM MpaBHITLHOTO

TeTpaspa, pedopo KOTOPOro B JIBa paza MEHbIIIE pedpa TaHHOro TeTpasapa. OTeer

BBIPA3HUTC B KY6I/I‘-IGCKI/IX CaHTHUMCTpPaAx.

Pemure ypaBHenue 2 C0S C—F x) -1=0.

Pemure ypaBuenve l0g, ¢ (5x +8) - log,63=10g,47

B tpeyroasanke ABC yron C pasen 120° AC = BC, AB = V3. Haiimute AC.

V2Zx+37_,, 4

Pemmre ypaBHeHue

3
O0BEM 0THOTO MPABUIIBLHOTO TETPadapa paBeH 128 M- Haiigure 006EM
MPABWIIBHOTO TETPAdIpa, peOpO KOTOPOTO B YETHIPE pa3a MEHbINE pedpa JaHHOTO
TeTpasapa. OTBET AaiiTe B KyOUYECKUX CAHTUMETpax.

y+ 1 ]
Pemnre ypaBHeHne 6™ _ 4 6% _ 72,

PemmTe HEpaBEeHCTBO log, (3x —15) > log; (2x).

MpuemHaa Komucema
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16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

MpuemHaa Komucema
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Haiizute o6acts onpenenenns dpynkmn [ (x) = ———
4+logsx.

™

Pemmire ypaBHenue 2 COS (5 x) -v3=o.

Haiimure npon3BoaHyto GpyHKImO Y = (X-3) COS X.

(x-1)
Peutnts HepaBercTBo 1110911 < 2.

Haiinure momanb GUrypsl, OrpaHHYCHHOW JTUHUSIMH Y = 2X - xz, y =0.
Peumnre ypasuenne 345 = 81,

Temnoxoxn paccuntan Ha 750 maccaxupoB 1 25 4ieHOB KoMaHIbl. Kaxknas
criacaTelibHas IIUTIONKa MOKeT BMecTUTh 70 uenoBek. Kakoe HauMeHbIlee Ynciio
IIUTFOTIOK JTOJDKHO OBITHh HA TEIUIOXO/Ie, YTOOKI B CIydae HEOOXOUMOCTH B HUX MOXKHO
OBLJIO PAa3MECTUTh BCEX MACCAKUPOB U BCEX YICHOB KOMAH]IbI?

b . { X tg }' = 91
CIIUTC CUCTEMY YPAaBHCHHUHA x ftg y — 3

—5)(x+7
(x—S)(x+ ]:}

-~ 0.

Pemmre HepaBeHCTBO
Haityure o6macts onpenenenns [ (x) = loggs (2x - X%).

Boruncnure minomaas GUrypel, OrpaHMu4E€HHON JIMHUSIMU

y:x2+1,x:1,x=4uy:0.

B netHem narepe Ha ka)xjoro yuyacTHUKa nonaraercsa 50 r. caxapa B 1eHb. B nmarepe
163 yenoBeka. CKOJIbKO Mavek caxapa Maccou 1 Kr. kaxzjas JOCTaTOYHO Ha HEAEI0?

Vxaxute abeuuccy Touku rpaduxa pynkmun | (x) = 5+ 4x — x| B xoropoi

yriaoBoi Ko3(hGUIIMEHT KacaTeIbHOM paBeH HYIIIO.
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29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.
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Pemmire HEpaBEeHCTBO logi (7x - 21) > log: (6x).
.4 z

O6BEM MepBOro MUIKHApPA paBeH 12 M. Y BTOpOro MIIHHApPA BEICOTA B TPU Pasa

Oonpliie, a palnyc OCHOBAaHUS — B JBa pa3a MEHbIIE, yeM y nepBoro. Haligute oobem
BTOpOro IwinHApa. OTBET HaiiTe B KYOMYECKUX METpax.

4

B tpeyronmsanke ABC yrom C pasen 90°, cos A = < Haiimure sin B.
1 x+3.5
Pemire HepaBeHCTBO (E) = 8.
Haiigute HanGomnpiiee 3HaueHne PyHKIUU y =11-7 cos X.
21
Haiinure obmacth onpeaeneHus §yHKIMA f (%) =8-vx

MoTopHas 10aKa IpolnIa IpoTUB TeueHUs pekn 160 KM 1 BEpHYJIach B IIyHKT
OTIIpaBJICHUS, 3aTPATUB Ha OOpATHBIN MyTh Ha 6 YaCOB MEHBIIE, YEM Ha MyTh IPOTUB
teyeHus. Haliiure CKOpoCTh TEUEHNUs, ECIIM CKOPOCTb JIOJKH B HETIOJABUKHOM BOJE
paBHa 13 kM/4. OTBET naifTe B KM/U.

.2
Pemure ypaBHenue SNy _4sinx=0.
Pemmre ypaBHeHHE lg(5 +x) —Ilg(1—x) =1g 2.
Haiinute Hanbosnpiee 3HaueHNE PYyHKITUU y =5—95CO0S X.

B OujoH Haiau 4 TuTpa MOJIOKa, TPEXIIPOLIEHTHOM JKUPHOCTH U 6 IUTPOB MOJIOKA
HIECTUIIPOIICHTHOM KUPHOCTH. CKOJIBKO MPOILIEHTOB COCTABIISACT JKUPHOCTh MOJIOKA B
oumone?

Pemute ypaBHeH#e V2xI—-x—6= —x.

Boruncnute miiomans GuUrypsl, orpaHndeHHON rpadgukaMu GyHKIUN
y=6xmy=23x(4-Xx).

2% - 57 =200,
2¥ - 5% = 500.

Hannure 3HaueHne BoIpaXKEeHUS x? — yz, €CJIM U3BECTHO, U4TO {

3x . A3x
Pemure ypaBHeHME x ¥ _167%¥ =0
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44,

45.

46.

47.

48.

49.

50.

ol.

52.

53.

o4,

55.

56.

S7.
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Haiigute npons3BoaHy0 QpyHKIMIO y=6% _ 5% _17

N3 Tpex pédep kyOa, BBIXOAIINX U3 OJHOM BEpIIMHBI, OJHO BBITSHYJIH B JIBa pa3a,
IPYroe CKalli B TPH pas3a, a TPETbE OCTaBWIM NpekHUM. Hailnure oTHOmIEHNE
00BEMOB MCXOJIHOTO U MOJYYEHHOTO KyOOB.

Pemute ypaBuenue " 2x+7 =x_ 4.

Boruncnure momans GpUrypbl, orpaHi4eHHON JTUHUSMU
3
y=8-" ,x=-4,Xx=-3nuy=0.

43.1:—6 = 16.1:

Pemnre HepaBeHCTBO

cos?

Pemure ypaBHeHue —2cosx=0.

N . lo
Hailinmure MHOXECTBO 3HAYCHHUH QyHKINH Y = — 5+ Joz

64-52 1

Breruucnure: 8-54 _5

Pemute ypaBHeHHE i1 T o

31

f(:x]= 4 4-;

HaiinuTe o6macts onpeneneHus: GyHKITUU

OOBEMBI eXKeroTHOM JOOBIYH YISl IEPBOil, BTOPOIl U TPEThEH MaXTaMU OTHOCATCS
kak 8 : 9 : 10. [lepBas maxra mIaHUPyeT YMEHBIIUTH TOJIOBYIO JOOBIYY yriig Ha 4%, a
BTOpast — Ha 2%. Ha cKoJIbKO MPOLIEHTOB AOMKHA YBEJIMYUTH FOJIOBYIO JOOBIYY YIS
TPEThs IIaXTa, YTOOBI CYMMapHBIl 00bEM JOOBIBAEMOTO 3a I'OJ] YIJIsl HE U3MEHUIIACh?

2.‘l:+3 . px
Pemnre ypaBHeHne +12 =5.

4/ 0x . .‘l:z
y= 8% -2 -1

Haiinure obnacts onpenenenus QyHKIHMH

Haiinure nnomaas paBHOOEIPEHHO Tparneunu, eciiv €€ CpeHsisa TuHUs paBHa 6, a
3

—
KOCHHYC yIJIa MEX]y JHArOHAJIBIO M OCHOBaHHeM paBeH V10
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MocTrynarowmini gomxeH 3HaTb (NOHMMAaTh):

—  CYHICECTBO IMOHATHUS MAaTCMATHYCCKOI'O JOKA3aTCJIbCTBA, IPUBOAUTL IIPUMCPBI
J0Ka3aTCJIbCTB,

—  CYHIECTBO IOHATHS AJIrOpHUTMA, IPUBOJAUTDH IPUMCPLI AJITOPUTMOB,

— KaK UCHOJB3YIOTCA MATCMATUYICCKUC (bOpMy.TIBI, YpPaBHCHHA U HCPABCHCTBA, IPUMCPBI UX
NPUMCHCHUS I PCHICHUA MATCMATUYCCKUX U IIPAKTUYCCKUX 3a1a4;

— KaK MaTéMaTU4YCCKH OHpe,Z[CJ'IéHHBIC (bYHKI_II/II/I MOT'YT OIIKUCBIBATH PCAJIbHBIC 3aBUCUMOCTH;
IPUBOAUTH IMIPUMEPHI TAKOI'O OIMMCAHUA,

— KakK HOTp€6HOCTI/I IMPAaKTHUKU IIPUBCIINU MATCMATUYCCKYIO HAYKY K HGO6XO,Z[I/IMOCTI/I
paclIupCHUA MOHATHA YU CJIIA,

—  BEpOSITHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUpa; IPUMEpPHI
CTAaTHCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB,;

- KaKHM 06p330M reoMCTpHs BO3HUKIIA U3 IMTPAKTHYCCKHUX 3aaa4 3C€MJICMCPUs; ITIPUMCPbL
TCOMECTPHUICCKUX 00BEKTOB U YTBep)KI[eHI/Iﬁ O HUX, BAXXHBIX I ITPAKTHKH,

— CMBICII nacalan3alunu, HOSBOJ’DIIOH.[GIZ pemaThb 3a1a4un peaﬂBHOﬁ ﬂeﬁCTBHTCHBHOCTH
MAaTeMAaTUYCCKUMHU MCTOAaMU, IPUMCPLI OH_II/I6OK, BO3HHUKAIOIMUX ITPU UACATU3ANH.

MocTynarowmin 4OMKEH yMETb:

—  BBIIOJIHATH YCTHO apI/I(l)MCTI/I‘IeCKI/IC ﬂeﬁCTBHHZ CJIOKCHHC U BBIYUTAHUC JIBYSHAYHBIX YUCCII
U JCCATUYHBIX )1p06e171 C IBYMsA 3HAKaMH, YMHOKXCHUC OJHO3HAYHBIX YUCEII, apI/I(bMeTI/I‘-IeCKI/IC
orcpanuu C OOBIKHOBCHHBIMH IIpO6$[MI/I C OAJHO3HAYHbIM 3HAMCHATCIICM U YHUCIIUTCIICM,

—  BBIIIOJIHATH apI/I(I)MCTI/ILIeCKI/Ie ,Z[CI\/’ICTBI/IH C pallMOHAJIbHBIMHU YHCJIaMH, CPDABHUBATDH
PpallOHAJIBHBIC U ,HeﬁCTBHTeHBHBIe quciia; HAXOAUTh B HCCIIOKHBIX ClIydasaX 3HAYCHUA CTEIICHEeH
C IICJIBIMH ITOKA3aTCIIAIMU U KOpHCfI; HaXOJAHUTb 3HAYCHHA YU CIIOBBIX BBIpa)KeHHﬁ;

—  I0JIb30BAaThCS OCHOBHBIMU €AMHMIIAMHM JIMHBI, MACChl, BPEMEHH, CKOPOCTH, TJIOLIA/IH,
o0BbEMa; BeIpaxkaTh 0oJiee KpYIHbIE €IMHULBI yepe3 Oosiee MeJIKrue U Hao0opoT;

— pflaTb TCKCTOBBIC 3a/la4M, BKJIIOYad 3a1a4r, CBA3aHHBIC C OTHOIICHHUEM U C
MpOoNOPHUOHAIIBHOCTBIO BCJIIMYHH, I[pO6$[MI/I " IPpOLCHTAMU,; NCIIOJIb30BATh HpI/IO6peTéHHBIC
3HAaHUA U YMCHUS B HpaKTHQCCKOﬁ JACATCIBHOCTH U HOBCGI[HGBHOI\;I KHN3HU.

—  COCTaBJIATH OYKBEHHBIC BHIPAKEHUS U (POPMYJIBI IO YCIOBUSM 33]1a4; OCYIIECTBIISAThH B
BBIPAKEHUAX U (POPMYyJIaX YUCIIOBbIE MOACTAHOBKH U BBITIOJIHATH COOTBETCTBYIOIIHE
BBIYMCIICHUS, OCYILIECTBIISAThH MOJCTAHOBKY OJHOTO BBIPAXKEHUS B APYToe; BbIpaxaTh U3 GopMyil
OJIHY IIEPEMEHHYIO Y€pE3 OCTaJIbHbIC;

—  BBINOJHATH OCHOBHBIC IEUCTBUS CO CTEIICHSAMH C LEIBIMU IIOKA3aTeNIAMHU, C MHOTOYJICHAMHU U
¢ anredpandeckuMu ApoOsSMU; BBIIOJIHATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIH;
BBIMOJIHATH 15 TOXIECTBEHHbIE TPe0Opa30BaHMsI pallMOHAIBHBIX BBIPAKEHHI;

— TPUMEHSTH CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEH JUIsl BHIYMCICHUS 3HAYCHUN U
peoOpa3oBaHUi YHCIIOBBIX BRIPAKEHUI, COJIEpKAIIMX KBaAPaTHbIE KOPHU;

—  pemIath TEKCTOBBIE 3aJ1a4l alNreOpanuyecKuM METO/I0M, HHTEPIPETUPOBATH MOJTyYEHHBIN
pe3yabTatT, MPOBOJUTH OTOOP peLIeHui, HCXO0as U3 (OPMYITHPOBKH 3a/1a4H;

MpuemHaa Komucema 10
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—  BBINIOJTHEHUS PAcUYETOB MO (GopMyIiaM, JJIsi COCTABICHUS (HOPMYIT, BEIPAKAIOIINX
3aBHCHMOCTHU MEX]y pealbHbIMU BEJTMYUHAMU; JUTSI HAXOKICHUS HY ) KHOU (hOpPMYIIBI B
CIIPABOYHBIX MAaTEpHUAIIAX;

Kputepuu 1 ikana oueHMBaHMUA pe3y/ibTaToOB BCTYNUTE/IbHOIO UCNbITaHUSA

3a OTBET Ha YCTHOM 3K3aMEHE CTAaBHTCA 1O TPAAMIIMOHHOW NATHOAUIPHOW IITKaje
(«HEYIOBICTBOPUTEIIBHO», «YAOBICTBOPUTEIBHO», «XOPOIIO», «OTIUYHO»), M IEPEBOJIUTCS
[TpuemHo# KOMHCCHEH B 6aIIBI (ITO CTO OATBHOM IIKaIE).

OI_[eHKa BBICTABJICTCS, C YUCTOM IIPAaBUJIBbHOCTH U XOJa PCIICHHA 3a1a4.

OueHka no naTnbanbHoOW LWKane CooTBeTCTBME MO CTOOANBHOM LKane
«OTIHYIHOY 85-100
«Xopormio» 60 - 84
«Y TOBIETBOPUTEIILHOY 39-59
«HeynoBneTBOpUTEIHHOY mo 38

OneHka «OTJIUYHO» CTaBHUTCS 3a pabOTy, KOTOpas TIOTMYECKH BHIBEPEHA, HET CUCTEMHBIX
omunoOOoK, a apuMeTHIecKH OMMOOK He O0Iee OTHOM.

OueHka «XOpoOIIO» CTAaBUTCSA MpHU aOCOIIOTHO NPABUIBHOM PEIICHUU JBYX 3aJaHUM,
MO0 TPH JIOTUYECKU BEPHOM IMOUCKE PEIICHUM, HO COBEPILICHO JiBe apu(MEeTUUECKUE OIIMOKHU B
JBYX 3a1aHUSX.

OueHka «ya0BJETBOPUTEJIbHO» CTaBUTCA NPH IPABUIBHO PEIIEHHOW OJHOM 3a1aye u
JIOTUYECKU BEPHOM, HO aprUPMETHUECKON OMMOKOM, PEIICHUH BTOPOH 3aJa4H.

Ouemca «HEYAOBJIETBOPUTECJIBHO» CTABUTCA TIPHW HCBBIIIOJIHCHUUN YKA3aHHLBIX B
BbBIIICTICPCUMUCIICHHBIX ITYHKTAX YCJIOBI/Ifl.

Cnucok JINTEpaTypbl, peKOMEHAYEMOﬁ ANA NOAroToBKMU K 3K3aMeHy

Konarun F0.M. Anre6pa u Hayana maremaTuueckoro ananusa. 11 knacc. YueOnuk. bazoBslit u
yray0néunsii ypoBHu. — M.: [IpocBemenue, 2019.

Hukonsckuit C.M. Anrebpa u Hayana mareMatudeckoro ananmuza. 11 kmacc. Y4eOHUK.
bazoeii u yrnyonéunsiit. — M.: [Ipocsemenue, 2019.

AmumoB II.A. Maremaruka: anrebpa M Hayajla MaTeMaTHYeCKOTO aHalu3a, T€OMETpPHUS.
bazoBblit 1 yrnyonénnsiit ypoBHH. YueOHuk 11s 10-11 kitaccoB — M.: TIpocsemienue, 2019.

Kommoropor A.H. Anrebpa m Havama MaTeMaTH4YeCKOro aHanmusa. YdeOnwmk mis 10-11
kiaccoB — M.: [Ipocseenue, 2018.

Mopakosuu A.I'. Anredpa 9 kiacc B 2-x gactsax. ®I'OC — M.: Muemosuna, 2019-2020.

Komarua IO.M. Txkauea M.B. ®énopoBa H.E. Anrebpa 9 xmacc. YueOHHMK JUIs
o0meobpaszoBatenbHbIX yupexaenuii — M.: [Ipocsemenne, 2018.

Mypasun I'.K., Mypasun K.C., Mypasuna O.B. Anrebpa 9 knacc. Yue6Huk. Beprukanb. —
M.: [Ipoda. 2018-20109.

Mepznsak A.I'., Ilononckuit B.b., fxup M.C. Anrebpa. 9 xmacc — M.: BEHTAHA-TPA®,
koprnopanus "Poccutickuit yueonuk", 2017.
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14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,
28.

29.

30.
31.
32.
33.

34.

MakaperyeB FO.H., Munatok H.I'., Hemkos K.U., CyBopoBa C. b. Anrebpa. 8 kinacc. YueOHUK.
— M.: [Ipocsewenue, 2015.

Hukonsckuit C.M., [ToramoB M.K. nrebpa. 8 kmacc. Yueonuk — M.: [Ipocsemenue, 2014.
Pybun A.I'., Yynxos I1.B. Anre6pa. 8 knacc. Yuebuuk — M.: banacc, 2015.

MaxkapserueB FO.H., Munmrox H.I'., Hemko K.M. Anrebpa. 7 knacc. YueOHUK. YTIyOnEHHBIH
ypoBeHb — M.: IIpocsenienue, 2018.

Hopodees I'.B., CyBopoa C.b., bynumoBuu E.A. Anrebpa. 7 kimacc — M.: I[Ipocsemnienue,
2014.

Hopodees I'.B. Maremaruka. 6 kinacc. Yueouuk. ®I'OC — M.: IIpocsemmenne, 2014.

bynumosuu E.A., Jlopodees I'.B., CyBopoBa C.b. Maremaruka. Apudmernka. ['eomerpus. 6
kinacc — M.: IIpocBemenue, 2014.

bynumosuu E.A., lopodees I'.B., CyBopoBa C.b. Maremaruka. Apudmeruka. 'eomerpus. 5
kiacc — M.: Ilpoceemenue, 2014.

Bunenkun H.A., Koxos B.U., YecnokoB A.C., IIBapudoypn C.M. Maremaruka 5 kiacc,
yuebHuk — M.: Muemo3suHa, 2013.

bapabano B.B., HaconoBa MN.I1. OGmectBo3nanue 6 kiacc. YueOuuk.— M.: Benrana-I'pad,
2019.

boromo6os JI. H., Bunorpanosa H. @., I'oponenkas H. 1. u np. O6mecrBo3nanue. 5 Kiacc.
VYueOuuk. g obuieo0pasoBarenbHbix yupexaenuid. — M.: [Ipocsemenune, 2013.

boromo6os JI.H., ABeppsnoB F0.U., bensasckuii A.B. O6mectBo3nanne 10 knacc. Y4eOHUK.
basosblit yposenb. — M.: [Ipocsemenue, 2019.

boromo6os JI.H., I'oponeuxas H.U1., UBanora JI.®. OOmecTBo3Hanue 7 kjacc. YUeOHUK. —
M.: Ilpocsemenue, 2019.

boronro6oB JI.H., T'oponeukas H.U., MBanosa JI.d. Ob6miecTBo3Hanue § kiacc. YUeOHHK. —
M.: Ilpocsemenue, 2018.

boronto6os JIL.H., T'opomeuxkas H.U., JlazeObnuxkoBa A.FO. OOmectBo3nanue 11 xkiacc.
VYuebnuk. bazosslii ypoens. — M.: [Ipocsemenue, 2019.

Boromo6os JI.H., JlazeOnukoBa A.1O., MatBeeB A.M. O6mecTBo3Hanue 9 kiracc. YueOHHK. —
M.: Ilpocsemenue, 2019.

Boponnos A.B., Koponésa I'.O. OOmecrBo3nanue 11 knacc. YueOHuk. ba3oBblii ypoBeHb. —
M.: Benrana-I'pag, 2019.

I'ypesuu I1.C., HuxonaeBa E.D. O6mecrBo3Hanue 10 xmacc (6a30Bblii ypOoBeHb) YUEOHUK. —
M.: Muaemo3swnna, 2013.

Koponbkosa E. C. O6mectBo3Hanue 8 knacc. YueOHuk. — M.: Akanemkaura, 2016.

Koponbkosa E.C., CyBopoa H.I'. O6miectBo3Hanue 6 kinacc. YueOHuK. — M.: AKaJIeMKHUTA,
2016.

Hukutun A.®., I'pubanoa I'.1., Ckopoboratsko A.B., MaptesinoB J[.C. ObmiectBo3nanue 10
kiacc. YueOnuk. ba3oBsiii ypoBenb. — M.: Jlpoda, 2019.

Huxutun A.®., Hukutuna T.M. OOmectBo3nanue 8 kinacc. YueOuuk. — M.: [Ipoda, 2018.
Huxutun A.®., Hukutuna T.M. O6mectBo3nanue 7 kinacc. YueObuuk. — M.: [Ipoda, 2018.
Huxutun A.®., Hukutuna T.M. O6mectBo3nanue 9 kinacc. YueObuuk. — M.: [Ipoda, 2015.

[lerpynun 10.10., JlorynoBa JI.b. O6mectBo3Hanue. 6 kimacc. Yue6Huk. — M.: Pycckoe
cioBo, 2019.

Co6oneBa O.b., Kopcyn P.II. OGmectBoznanue 7 knacc. Yenosek B oOmiecTBe. YUeOHUK. —
M.: Benrana-I'pad, 2018.
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