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1. OBJIACTh IPUMEHEHHW S PABOYEMN MPOT' PAMMBI JJUCIHUILJINHBI

Pabouas mporpamMmMa yueOHOM TUCIUIUIMHE MaTeMaTHKA SBISETCS YaCThIO MPOTPAMMEI
MOJATOTOBKU CIEIUAIMCTOB cpeHero 3BeHa B cooTBeTcTBUM ¢ PI'OC no cnenuansuoctu CITO
38.02.07 bankoBckoe J1e710 KBaau(UKAIIMU CIISUATUCT OAHKOBCKOTO J1ejIa.

2. IIEJIM M1 3BAJJTAYM YYEBHOM JUCHUTIJIMHBI

Hean: ¢opMupoBaHUE TNpEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAIbHOM S3bIKE HAYKH,

CpeICTBE MOJICIIUPOBAHHSI SIBIICHHI U MPOLIECCOB, 00 UIESIX U METOJIaX MAaTEeMaTHKH!

3anaum

® DPa3BUTHE JIOTUYMECKOTO MBIIUICHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUsI, AITOPUTMUICCKON
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM JUisi  Oymymiei
po(ecCHOHANTLHOM e TEIILHOCTH, JUIS TPOIOJIKSHHSI 00pa30BaHus U caMO00pa3oBaHUS;

® OBJIQJICHUE MATEMaTHYECKUMH 3HAHUSIMU U YMEHUSMH, HEOOXOJWMBIMU B IOBCETHEBHOMN
KU3HH, JIJISI U3YYCHHSI CMEKHBIX €CTECTBCHHOHAYYHBIX TUCIMILIMH Ha 0A30BOM YpOBHE M
JTUCHUTUTHH MPO(ECCHOHAILHOTO IHKIA, JJIS MOJy4YeHHs 00pa3oBaHHs B 0O0JIACTSX, HE
TPeOYIOLIMX YriyOJIeHHOW MAaTeMaTHIECKOM IMOATOTOBKHY;

e BOCIHTAaHHE CPEICTBAMH MATEMATUKH KYJIbTYPbl JIMYHOCTH, IMOHUMAHHS 3HAYUMOCTH
MaTeMaTHKH I Hay4YHO-TEXHUYECKOTO MPOrpecca, OTHOMICHHS K MAaTEMAaTHKE KaK K 4acTH
00IIIeYETIOBEYECKON KYJIBTYphl 4Yepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUS MaTEMaTHKH,
SBOJIIOUEH MAaTEMAaTUUECKUX HJICH

B pe3yabTare udyueHus AUCHUNIHHBI 00YUYAIOUIUICS 10JIKEH::

3HATh:

31- 3HaueHWe MaTEMaTUYeCKOW HAyKW Ui PEIICHHS 3a7a4, BO3HHUKAIOIMIUX B TEOPUU U
MpPaKTUKE; IUPOTY U OTPAHUYEHHOCTh MPUMEHEHHS MATEMaTUYECKUX METOJOB K aHAIU3y M
MCCJIEIOBAHMIO TIPOLIECCOB U SBJICHUM B IPUPOJIEC U OOIIECTBE;

32 3Ha4YeHUE MPAKTUKH U BOIIPOCOB, BO3HUKAIOIIUX B CAaMOM MaTeMaTHKe, JUIsl (GOPMHUPOBAHMS U
Pa3BUTHS MaTEeMAaTHUUYECKOU HAYKH,

33- uzen pacuIMpeHus YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOSHHS HOBOT'O MAaTEeMaTUYECKOTO
ammapara JJisl pelIeHHs MPAKTUYECKUX 3a71ad ¥ BHYTPEHHHUX 3a71a4 MaTeMaTUKH,

34- 3HayeHWe HIEH, METOJOB M PE3YyIbTaTOB aldreOpbl M MaTeMAaTUYECKOTO aHalu3a ISt
MOCTPOEHUS MOJIEJIEH peabHbIX MTPOIIECCOB U CUTYAITUH;

35- yHHBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTEeMaTHYECKUX PpaCCYKACHHM, HX
MPUMEHUMOCTD B Pa3IUYHBIX 00JACTAX YEJTIOBEUYECKOM NESITEIbHOCTH;

36- paznuurie TpeOOBaHUH, MPEABABIAEMBIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMATbHO-9KOHOMHUYECKUX U TYMAaHUTAPHBIX HAyKax, Ha MPAKTUKE;

37- pojib aKCMOMATHUKUA B MaTEMaTUKE; BO3MOXHOCTh MOCTPOEHUS MATEeMaTHUYECKUX TEOpUM Ha
aKCMOMAaTUYECKOW OCHOBE; 3HAYCHHE aKCHOMATHKW JUIsd JAPYrHMX OOJacTedl 3HaHUA W IS
MPaKTUKU;

yMeTh:

V1 - ucnonbp3oBaTh MPUOOPETEHHBIE 3HAHUS W YMEHHsI B TMPAKTUYECKOW IEATENbHOCTH W
MMOBCETHEBHOM KU3HH,

Y2- BBINOTHATH BBIYUCICHUS U TIPe0Opa3oBaHus,

V3- pemaTh ypaBHEHMS U HEPABEHCTBA,

Y4- BRINOTHATH AEUCTBUS C PYHKIMSIMHU, TEOMETPHUECKUMHU (DUTYpaMHU,

V5- cTpouTh U CCIeI0OBaTh MAaTEMAaTUUECKUE MOJICITH, JIOTHYECKH OOOCHOBBIBATH CYXKICHUS;

Y 6- BBLIBUTaTh TUIIOTE3bI U TIOHUMATh HEOOXOIMMOCTD UX MPOBEPKH;

VY7- siCHO, TOYHO ¥ TPaMOTHO BBIPaXKaTh CBOM MBICIIA B YCTHOM M MUCHhbMEHHOU peuu;

V8- ucnonp30Bath pa3IuyHbIC SA3BIKKM MATEMATHKU: CIIOBECHBIN, CAHMBOJIUYECKH, rpaduueckuit;

VY9- cB0OOIHO TIEPEXOANTH C S3bIKA HA S3BIK JIJIST UIUTFOCTPAIIMH, MHTEPIIPETAIIUN, apTYMEHTAIUH
1 JI0Ka3aTelIbCTBA,



V10- caMOCTOATEILHO U MOTUBHUPOBAHHO OPraHU30BBIBATH CBOIO JACATCIBHOCTD.

3. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE IPOT'PAMMBI
NHOoAIOTOBKU CHEHUAJIMCTOB CPEJHEI'O 3BEHA

VYyebnas aucnuumHa (manee aucnuiuimHa) OY/.12 Martematnka
MOJTOTOBKH CIICIIUATMCTOB CPEAHET0 3BEHA OTHOCHTCS K 00IIeoOpa3oBaTEIbLHBIM yUeOHBIM
nucturinHaM (6azoBbiM) 110 crienranbHocTH CITO 38.02.07 bankoBckoe neno KBaiu(uKamuu

crenuagInucT OaHKOBCKOIO JIea.

B Iporpamme

VYuebHasg aucuuiuinHa Matemaruka Oa3upyeTcsl Ha 3HAHMAX, YMEHUSAX U HAaBbIKaX,
IIOJIyUYEHHBIX CTYJAEHTAMHU IIPU U3y4eHUH Npu u3ydyeHun Maremaruku, ['eomerpun B 1-9 knaccax

IIKOJIBI.

3HaHMS, YMEHMSI U HaBBbIKH, IIOJIYYEHHBIE CTYAEHTaMU @pPU HU3YYEHUM JaHHOMH

JUCHUITIINHBI, 6YIIYT MCIIOJIb30BAaHbI IIPU U3YYCHHUHN JUCHUIIINHBI:

1.OxoHOMUKa OpraHu3alyH.

4. TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA YYEFHON JUCHUATLIAHBI:
IlepeueHp peKOMEHyeMbIX KOMIIETEHIIUI HE UMEET.

5. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

5.1 O0bem yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThI

Bup yueOHoii padoThl

Oobvem uacoe

1 cemecTp 2 cemecTp BCEI'O
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 96 128 224
O0si3aTeqibHAs ayIUTOPHAsT y4deOHAasi Harpy3ka 48 60 108
(Bcero)
B ToMm uncie:
JICKIINH 16 20 36
[IpakTHueckue 3aHATHs 32 40 72
CamocrosiTeJIbHAS padora o0yuarmerocs 48 60 108
(Bcero)
B Tom uncJie:
Pabora mo temam 24 60 108
[IpomexxyrouHnas arrecrauus - 2 KOHC., 8, 1®K,

JADK 6 yacos IK3aMeH
JK3aMeH




5.2. TemaTuyecKHi NJIAH U coJep:KaHue YUeOHOH TUCUMILINHBI «MaTeMaTHKa

HaumeHoBaHue Oo0bem YpoBeHb
Conep:xaHue y4yeOHOro MaTepuasa
pa3iesioB M TeM 4acos OCBOCHHS
Beenenue Coaep:xaHue y4eOHOro MaTepuasa: 12
3aHATHA JTeKIMOHHOIO THIIA
IIpakTHYecKkne 3aHATHS 1,2
MareMartrka 1 Hay4YHO-TEXHHUYECKU nporpecc. Posib MaTeMaTuKy B IIOATOTOBKE 4
CIELIMAIUCTOB cpefHero 3BeHa (baHkoBckoe fenno). BeruucnuTenbHble HaBbIKU
CamocrosiTesibHasA padoTa odyuyarwiuxcsi: coodmienue mno reme «l[IpuMeHenrne MmareMaTiuku 8
B Moeii Oynymiel mpodeccun»
Tema 1. Kopuu, | Conep:xanne yueGHOro MmarepuaJia: 14
CTeIeHH. Kopuu u crenenu. KopHu HaTypaiabHOM CTENEHM W3 YHMCIa UM HUX cBoilcTBa. CTeneHb C 2
IIPOM3BOJIbHBIM JIEHCTBUTEIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA.
IIpakTH4yeckue 3aHATUSA
[IpeoOpa3oBanne W BBHIYHMCICHHWE 3HAUYCHUH PALMOHAIBHBIX, WPPAIMOHAIBHBIX, CTECIIEHHBIX, 12,3
MOKa3aTeJIbHBIX BHIPAKEHUH. 4
[Tposepounas padora Nelmo Teme «CreneHHbie QyHKIIUN
CamocrosiTesibHas paboTa 00y4arOIIMXCH !
peleHue 3aJjaHuii o o0pasily, HOAroTOBKA COOOIIEHMH, paboTa ¢ KOHCIIEKTOM JIEKIIUH, 110 8
COCTAaBJICHHIO CIIPABOYHOI'0 MaTepuaa.
Tema 2. Crenenn wu | Conep:kanue yueOHOro MaTepuasa: 16
Jorapu¢pmaol. 3aHsATHSA JJEKIMOHHOTO THIIA
Ioka3aTeabHast 4 | Crenienu u siorapumel. CTENEHH C pallMOHAIBHBIMY TOKa3aTeNIsIMU, UX cBoiicTBa. CTeneHu ¢ 2
Jorapugpmudeckas JeWCTBUTENPHBIMU TIOKa3aTeNsIMU, UX cBoiicTBa. Jlorapudm uucna. IlpaBuna neiictBuit c
pynxuun. jJorapu@gmamu.
IIpakTHYeckue 3aHATHA 123
[IpeoOpa3oBaHre ¥ BHIYUCIIEHNE 3HAYEHHUM CTENIEHHBIX U MOKA3aTEeIbHBIX BHIPAKEHUI. 5

ITpoBepounas pabota Ne2 o Teme «IIpeobpazoBanus BbIpaXXeHUH, COlEpKAIUX CTETIEHU U
JorapuQmb»




HauMenoBanue
pa3aeyioB U TeM

Conep:xanue yueOHOro MaTepuaJa

0O0BbeM
yacoB

YpoBeHb
OCBOEHUS

CamocTrosiTesibHasi padoTa 00y4arOIMXCS:

Pemenue 3amanuii mo o0pasily, MOATOTOBKA COOOIICHMIA, paboTa ¢ KOHCIIEKTOM JICKITU, 110
COCTaBJICHHIO CIPAaBOYHOTr0 Mmarepuasia. Munu-pedepar «lIpumenenue norapudmuueckoit
¢ynkuun B sxoHOMHKe» CooOmieHne: «YuyeHble-MaTeMaTUKH, BHECHIME BKJIAJ B Pa3BHTHE
TEMBI»

Tema 3. YpaBHeHus u
HEpPaBEeHCTBA

Coaep:xanue yueOHOro MaTepuasa:

14

3ansaTus JICKIHHOHHOI'0 THIIA
PaBHOCUIBHOCTH ypaBHeHI/If/'I, HCPAaBCHCTB, CUCTCM. HpI/IMeHeHI/Ie MATEMAaTHYCCKNUX MCTOJ0B
JJI1 pCIICHUA COACPIKATCIIbHBIX 3a/1a4 U3 PA3JIMYHBIX obnacrei HAaYKH WU IPAKTUKH.

IIpakTHYeckue 3aHATHSA
Pemienue nokasaresbHbIX, HPPALIMOHATIBHBIX, JTOIapU(PMUUECKHX, TPUTOHOMETPUYECKUX
ypaBHEeHHI 1 HepaBeHCTB. [IpoBepounast pabora Ne3 1o Teme «YpaBHEHUSI M HEPABEHCTBAY

2,3

CamocrosiTesibHas padoTa 00y4YarOIIUXC:
peleHue 3aJjaHuii o 00pasily, MOJroTOBKA COOOIICHHMIA, COCTABICHHE CIIPABOYHUKA

Tema 4. OcHOBHBIE
NMOHATHST W TeopeMbl
cTepeoMeTpHH.

Coneprxanue y4eOHOro MaTepuaJa:

14

3aHATHSA JTeKIMOHHOIO THIIA

AKCHOMBI CTEPEOMETPUH U IPOCTEMILINE CIEACTBUS U3 HUX. B3aMMHOE pacnoyioskeHne ABYX
IPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NpsiMbIMU. [lapannenbHoCTh IpsIMOM U IIIOCKOCTH,
NapajuIeIbHOCTD MI0cKOocTeN. [lapanienbHoe IPOEKTUPOBAHUE U €T0 CBOMCTBA.
[TeprieHAUKYIAPHOCTD MPSIMON U TNIOCKOCTH. CBS3b MEX/1y MapalIeIbHOCTHIO U
NEPIEHIUKYJIIPHOCTBIO NMPSAMBIX U IITOCKOCcTeNH. OpTOroHaIbHOE IPOEKTUPOBAHUE.
IlepneHuKyisip ¥ HAKJIOHHAsA. YTOJ MEXAY PSMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yros. Yroi
MEXY INIOCKOCTAMH. IleprneHauKyIspHOCT ABYX INIOCKOCTEH.

IIpakTHYeckue 3aHATHA
N3o00paxenue Guryp B CTepeoMeTpuHu.

1,2,3

CamocrosiTesibHas padoTa 00y4arOIIUXCH:
pa0boTa C KOHCIEKTOM JIEKLIUH, yueOHbIM MaTepHasioM (y4eOHUKOM, JONOTHUTEIbHOM




HaumeHoBaHue Oo0bem YpoBeHb
Conep:xanue yueOHOro MaTepuaJa
pa3iesioB M TeM 4acoB OCBOEHUS

JUTEPaTypoil), IO COCTABICHUIO TUIaHA U TE3UCOB OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI.
Coobmienne ««IIpakTnyeckoe NpUMEHEHUE OCHOB CTEPEOMETPUH B KU3HU»

Tema S. Coaep:xaHue y4eOHOro MaTepuasa: 15

MHoOrorpaHHuKu 3aHATHSA JIEKIIHOHHOT0 THIIA
[lonsiTHE O TEOMETPUYECKOM Tele M €ero MOBEepXHOCTH. MHororpanHuku. IIpusma. 2
[Tapayutenenunen u ero ceorncrsa. Ilupamuna.
I[pakTuyeckune 3aHATHS 2.3
[IpencraBnenne o NpaBUIBHBIX MHOTrorpaHHHKax. lIpaktuueckass paborta «l3roToBienue
pa3BepTOK MPaBUIILHBIX MHOTOIPaHHUKOBY. Pemienue 3aiay no teme "MHoOrorpaHHuku" 5
CamocrosiTesibHas padoTa 00y4arOIIUXCH:
pelIeHre 3aaHuii Mo o0pasily, MOArOoTOBKA COOOIIEHUH, CO3JaHIe MOCIIeH 8
MHOTOTPaHHUKOB, paboTa co cioBapsimMu u cripaBounukamu. Coobienne «lIpakTuueckoe
MIPUMEHEHUE 3HAHUHN TEMbI B JKU3HEACITEIHLHOCTH YEJIIOBEKA)

Tema 6. OcHoBbl | Conepxanue y4eOHOro MaTepuasia: 26

TPUTOHOMETPUH 3aHATHSA JEKIIHOHHOTO TUIA.
Pannannoe n3mepenue yrioB u Ayr. COOTHOLIEHUE MEXAY PaMaHHOU U IPalyCHOM MepaMu
yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YKciia. TpuroHomeTpuueckue QyHKIUN 5 123

125

YHCIIOBOTO apryMEHTa, 3HaKU UX 3HaueHU. CUHYC IBOWHOTO yriia. @opMyIsl CI0KEHHUS.
@opMyIIbI TPUBEACHUS.
[Ipocreiilre TPUrOHOMETPUYECKUE YPABHEHMUSL.




HaumeHoBaHue Oo0bem YpoBeHb
Conep:xanue yueOHOro MaTepuaJa
pa3iesioB M TeM 4acos OCBOCHHS

I[MpakTnyeckue 3aHATHS
Panuannoe uzmepenue yriaos U 1yr. COOTHOLIEHUE MEXAY PaJuaHHON U TpajyCHOW MepaMu
yria. CuHyc, KOCUHYC, TAHI'€HC, KOTAaHT'€HC Yuciia. TpuroHomMerpuyeckue GpyHKIuu
YHCJIOBOTO apryMEHTa, 3HaKU UX 3HaueHU. CUHYC ABOHHOTO yriia. DopMysibl CI0KEHHUS.
DopMyIbl IPUBENCHUS.
[Ipocreiiue TpuroHoMeTpudeckue ypasaenus. [Iposepounas padora NeS «IIpeoOpa3oBanue 8
TPUTOHOMETPUYECKHUX BBIPAXKCHUID
[TpoBepounas padota Ne6 «Perenne TpuroHoMeTpuueckux ypasHeHuii» [IpoBepounas pabora
Ned4 DneMeHTBI TPUTOHOMETPUH
CamocrosiTe/ibHasi paboTa 00y4alOUIMXCA: PEIICHUE 3aJaHuil 10 00pa3Ily 12

Tema 7. Texa wu | Coaep:kanue y4eOHOro MaTepuajia: 14

NOBEPXHOCTH 3aHATHA J1eKIMOHHOI0 THIIA.

BpalleHu [ToBepxHocTh Bpamenus. Teno Bpamenus. Hunuuap u xonyc. llap u cdhepa. Bzaumuoe 5
pacroyio’keHue IocKocTy U mapa. KacarenpHas mimockocTs K chepe CeueHns MumHapa u
KOHYCa IIJIOCKOCTBIO.
IIpakTHYeckne 3aHATHS 2,3
Pewmenue 3anad no remam llosepxHocts Bpamenus. Teno Bpawmenus. Hwnmanp u xonyc. Ilap
u cdepa. BzanmHoe pacrosioxkeHne miockocTH U mapa. KacatenbHas III0CKOCTh K cdepe
CeueHus UIMH/IPA U KOHYca TuIockocTho [lpakTudeckas padora «3roroBineHue pa3BepTok 4
T€J BpaLICHU»
CamocTrosiTesibHass padoTa 00y4alOIIMXCH:
peleHue 3aJjaHuii 1o o0pasily, HOAroTOBKA COOOIIECHU, CO3JaHle MOJIeNiell Tel BpalleH s, 8
pabota co cioBapsimu u cripaBouHukamu, Muatepuerom. Coodmienue «lIpakTudyeckoe
IIPUMEHEHNE 3HAHUN TEMBI B )KM3HEAEATEIbHOCTH YEJI0BEKA)

Tema 8. U3mepenuss B | Conep:kaHue y4eOHOro MaTepuaJia: 15

reoMeTpHH. 3aHATHA JTeKIMOHHOIO THIIA
O6beM u ero usmepenue. Gopmynsl 00beMa MPU3MBI, MUPAMUIbI, HUIUHAPA, KOHYCA, I1apa. 2 23

(DOpMy.TIBI IIomaiaun HOBCpXHOCTCﬁ HUJIMHApA U KOHYCA. d)opMlea Iiomaiaun C(bCpBI.




HauMenoBanue
pa3aeyioB U TeM

Conep:xanue yueOHOro MaTepuaJa

0O0BbeM
yacoB

YpoBeHb
OCBOEHUS

I[MpakTnyeckue 3aHATHS

O06wem u ero u3mepenne. opmyssl 00beMa MPU3MBL, TUPAMUIBL, IIMHAPA, KOHYCa, [1apa.
dopmyIIbl TUIOHIAIM TOBEPXHOCTEHN IIIIMHIpPA U KoHyca. Dopmyrna momaau chepsl.
[TpoBepounasi padorta Ne7 o teme «M3mepeHus: B reOoMeTpum»

CamocTosiTesibHasi padoTa 00yYarOMXCsi:
peleHne 3aJanuii o 00pasily, HOArOTOBKA COOOLICHUH, POEKTHAS IeATEILHOCTh

Tema 9. @yHkuuu; UX
CBONCTBA M rpaduku.

Conep:kaHue y4eOHOro MaTepuaJa:

18

3aHATHS TeKIIMOHHOTO THUIIA

Yucnoas Gyukuus. CiocoOsl 3ananus Gpyakuuit. ['paduxu pynkuwmii. [Ipocreitmue
npeoOpaszoBanus rpadukoB GyHKIHUH. MOHOTOHHOCTH, OTPAHHYEHHOCTD, YeTHOCTD U
HEYETHOCTb, EPUOAUYHOCTh PyHKIUU. OOpaTHas QyHKIMS. AprUPMETHUECKHUE OTIepalluU
Haa Gyaknusvu. [TokazarenbHas, Jorapudmudeckas U CTeieHHas (PYHKINS, UX CBOHCTBA H
rpadukH.

IIpakTHYeckne 3aHATHS

[TocTpoeHue mokazarenbHbIX JTOTapUPMUUECKUX, CTENIEHHBIX, TPUTOHOMETPHUECKHUX
rpadukoB U ux npeodpazoanus. [Ipaktuueckas padora «llocTpoeHue mokazarenabHBIX
norapu()MUUECKUX, CTETIEHHBIX, TPUTOHOMETPUYECKHX I'PaUKOB C TOMOIIBIO 3JIEMEHTAPHBIX
peoOpa3oBaHUN».

2,3

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

pelnieHue 3aanuii mo oopasily, MoAroTOBKa COOOIIEeHUM, paboTa co CIOBAPSIMU U
CIpaBOYHHKAMM, BBITIOJIHEHUE YEPTEXkKeH, cxeM, pacu€éTHO-TpauyecKkux padboT, MPOeKTHas
JeSITeTbHOCTD

Tema 10. Haugaaa

Conep:xaHue y4eOHOTO MaTepHAaJa:
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HauMenoBanue
pa3aeyioB U TeM

Conep:xanue yueOHOro MaTepuaJa

0O0BbeM
yacoB

YpoBeHb
OCBOEHUS

MaTeMaTHI€e¢CKOTO0
AHaAJIN3a

3aHATHA JTeKIIHOHHOI0 THIIA

IIpou3sBoaHas, €€ reOMETPUYECKUN U MEXaHUYECKUI CMBICIL. [Ipon3BOHAs CyMMBI,
IPOM3BEACHUS U yacTHOTro ABYX GpyHKIMH. [Ipon3BoaHas creneHHoM QyHKIMM C
HaTypaJbHbBIM MoKa3aTeneM. [IpousBoanas tpuronomerpuueckux ¢Gynkumii.[IponsBonnsie
HOKa3aTeabHOM, JorapupMuueckoi 1 0OpaTHBIX TPUTOHOMETpUYECKUX QyHKIMI. Bropas
NPOM3BOJIHAS, €€ (PU3UUECKUI CMBICI.

[TpaBuno nudgepenuupoBanus cioxHod ¢yHkuui. [locTpoeHue rpagukoB C IMOMOIIBIO
npou3BoaHON. [IpakTHKyM 1O TOCTpoeHUI0 TpadukoB (GYHKIHMHA C MCIOIb30BaHUEM
npou3BogHoi IlepBooOpasHas.HeomnpeneneHnplii MHTErpaa U ero cBoircTBa. HaxoxmeHue
HEONPEIEIECHHOr0 uHTerpana. lIpuiokeHue HEONpeneNeHHoro HHTErpana K PELICHHUI0
IIPUKIJIAIHBIX 3a7ad.

2,3

IIpakTnyeckune 3aHATHSA

ITponsBoaHas, ee reOMETPUUECKUN U MEXaHNYeCKUI cMbICiL. [Ipon3BogHas cymmel,
NPOM3BEACHUS M YacTHOTO ABYX (hyHKIMiA. [Ipon3BogHas cTeneHHol QyHKIMH ¢
HaTypalbHbIM NoKa3aTeneM. [IpousBonnas Tpuronomerpuueckux GyHkuuid.IlponsBonnsie
MOKa3aTeIbHOM, JOrapuPMHUIECKON U OOPATHBIX TPUTOHOMETPUYECKUX QyHKIMI. Bropas
HPOM3BOJIHAS, €€ (PU3UUECKUI CMBICI.
[IpaBuno nuddepenumpoBanus cnoxHor GyHkuuit. [locrpoenue rpagpukoB ¢ MOMOIIBIO
npon3BoiHON. [IpakTuKyM 1o mocTpoeHuo rpadukoB GyHKIUH C HCIOIB30BAHUEM
npou3BogHOM [lepBooOpasznas.HeonpeneneHublil HHTErpai u ero cBoiicTBa. HaxoxaeHue
HEOIIPENEIIEHHOr0 uHTerpana. Ilpuinoxenne HeonpeaeaeHHOro HHTErpasia K peeHuIo
MPUKJIAHBIX 33]1a4.

[TpoBepounas pabota Ne§«Tabnuua npousBoaHbIX. [IpaBuia HaX0XKICHUS TPOU3BOIHBIX»
[IpoBepounas pabora Ne9 «IIpaBuio quddepeHunpoBaHus CI0KHON QPYHKIIMNI»
ITpoepounas pabota NelO «Omnpenenennsiit unterpain. @opmyna Hetorona —Jleitbuuma»

10
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HauMenoBanue
pa3aeyioB U TeM

Conep:xanue yueOHOro MaTepuaJa

0O0BbeM
yacoB

YpoBeHb
OCBOEHUS

CamocTosiTesibHasi padoTa 00y4arOIMXCsi:

pelIeHre 3aaHuii mo o0pasiry, MOAroTOBKa COOOIIEHUH, paboTa CO CIOBAPSIMU H
CIPABOYHUKAMH, MIPOCKTHAS ACATCIBHOCTD

Tema 11 BekTopnsl n

KOOP/JAUHATHI.

Coaep:xanue yueOHOro MaTepuasa:

15

3aHATHA JTeKIHOHHOI0 THIIA

BekTopsl Ha IJIOCKOCTH U B IIpOCTpaHCTBE. JIeMCTBUSA HaJ BeKTOpaMu. PasnoxeHnue BekTopa
Ha cocTtasisomue. [ IpAaMoyrospHbIe KOOPAUHATEI HA INIOCKOCTH M B IIPOCTpaHCTBE. JlelcTBus
HaJ{ BEKTOpPaMH C 3aJlaHHBIMU KOOpAMHAaTaMHu. POpMyJibl Ui BBIYMCIICHUS JUIMHBI BEKTOPA,
yria MeXKIy BEKTOpaMH, PaCCTOSIHUS MEXY IBYMS TOUKaMHU.

IIpakTH4yeckue 3aHATUSA

BekTops!l Ha IUIOCKOCTH U B IPOCTPAHCTBE. [lelicTBHs Hax BEKTOpaMu. Pa3nokeHue BekTopa
Ha cocrasistonye. [ IpsMoyroabHble KOOPAMHATHI HA IJIOCKOCTH U B IPOCTpaHCTBE. JlelcTBrsA
HaJl BEKTOpaMHU C 33JJaHHbIMU KOOpAnHaTaMHi. POpMyIIbl [UIsl BBIYNACIEHUS JUIMHBI BEKTOPA,
yria MEeXAy BEKTOPAMHU, PACCTOSIHUS MEKIY JBYMs TOUKaMHU

[TpoBepounast padorta Nell mo reme «BekTopbl U KOOPIUHATHI

1,2,3

CamocrosiTesibHast padoTa 00y4arOIIMXCH:
pernieHue 3aanuii mo o0pasily, MOAroTOBKa COOOIIEHUM, paboTa ¢ KOHCIIEKTOM JIEKIIHH,
yuebHukoM. CooOnieHne «YueHble-MaTeMaTHKH, BHECIIIE BKJIAJ] B PA3BUTHE TEMbI»

Tema
KomOunnaropuka

12.

ConepxaHue y4eGHOro MaTepuaJa:

13

3aHATHA JTeKIHOHHOIO THIIA

OcHOBHbIE TOHATHS KOMOMHATOPUKH.

3aauy Ha NOJCYET YUCIIa Pa3MEILEHUH, IEPECTAHOBOK, COUETaHUI.
®opmyna ounoma HerotoHa. CBolicTBa OMHOMHUANIBHBIX KOA((UIIUEHTOB
Tpeyronpuauk [lackais.

1,2

11




HaumeHoBaHue Oo0bem YpoBeHb
Conep:xanue yueOHOro MaTepuaJa
pa3iesioB M TeM 4acoB OCBOEHHU

I[MpakTnyeckue 3aHATHS

OCHOBHBIE TIOHATHSI KOMOMHATOPHUKH.
3aauu Ha MOJICYET YKClia pa3MeIlleHUi, IepecTaHOBOK, COUETaHHIA. 3
®opmyna 6unoma Heitotona. CBolicTBa OMHOMHUABEHBIX KO (PUIIMEHTOB
Tpeyronpuuk [Tackans.

CamocrosiTesibHass pa0oTa 00y4arOIIMXCH:

pelieHre 3aJauuii mo oopasily, NoAroTOBKa COOOIIEHUH, MPOSKTHAS IEATEIbHOCTb. 8
CooOuieHne «YueHble-MaTeEMaTHKHU, BHECILINE BKJIAJ B Pa3BUTHE TEMbBI»
Tema 13. Copep:xanue yueOHOro MaTepuasia: 6
Hrorosoe nosropenne | 3aHATHSA JeKIMOHHOIO THIA 2
IIpakTH4yeckue 3aHATUSA 4
NPoOHbIE IK3aMEHbI
CamocrosiTesibHass padoTa 00y4YaIUXCH:
Bcero: 224
J11g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOJIb3YIOTCS CleAyonue 0003HAYCHUS:
1 — o3HakoMuTeNbHBIN (Y3HABaHHE paHEe N3YUEHHBIX 0ObEKTOB, CBOMCTB);
2— penpoAyYKTUBHBIN (BBIIIOJHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUHU UJIH 110JI PYKOBOACTBOM);
3-TIPOAYKTHBHBII (r1aHupoBaHue U CaMOCTOSITEILHOE BBINIOJTHEHNE JIeATeNTbHOCTH, pelieHue pOOJIEMHBIX 3a/1a4).

12




3aHATHUS, IPOBOIMMBIC B HHTEPAKTUBHBIX (OpMax

Ne ni/m Tema 3ansaTus dopma
1. «/lenp poxxenus uncna "ou'"» ['pynnoBoit npoekT
2. IIpon3BoHas U ee NPUMEHEHUE B IKOHOMUKE Y4eOHbBIH MPOCKT
Marematuka B roael Benmnkoit OredecTBeHHON .
3. BOMHLL I'pymnmoBoii mpoekT

6. YCJIOBUSI PEAJIN3ALIMU ITPOT' PAMMBI YUYEBHOM
AU CHUITIIINHBI
6.1. TpeGoBaHUsI K MUHMMAJbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecreueHHI0
Peanu3anus nporpaMmbl ya4eOHON AUCIUILIMHBI MaTeMaTruka TpeOyeT Haaudus yaeOHOTro
KaOWHETa, 3aKPEIICHHOTO 32 TUCIUIUINHOM.

Ob6opynoBanue yueOHOro kabuHera:
-paboumne MecTa 1Mo KOJIMYECTBY 00YJarOIIUXCS;
-pabodee MecTO IperoiaBaTers;
-KOMIUIEKT y4eOHO-METOJMUECKON JOKYMEHTAIIH;
-HarJIsAHbBIE TOCOOUS: Pa3IaTOYHBIN MaTepUaL;

Texundeckue cpeactBa OOydeHHS: -  KOMIBIOTEP, MYJIbTHMEAHA  KOMIUIEKC
IPE3CHTAIIMOHHOT0 MaTepuania.

6.2. UndopmaunonHoe odecrnieyeHue 00yueHust

OcHoBHas1 IUTepaTypa

1. Mep3nsik, A. I'. Maremaruka. ['eomerpust. 11 kiacc. YrinyOneHHsli ypoBeHs : yueOHuk / A. T.
Mepznsk, . A. Homuposckuit, B. M. Ilonsakos ; moa. pea. B.E. [logonsckoro. - 7-e u3., crep. -
Mockaa : IIpocBemienue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - TekcT : 371€KTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2160886. - Pexxum ocTyma: mo moimucKe.

2. Mepansk, A. I'. Maremaruka. I'eomerpus. 10 kinacc. YrimyOieHHbIN ypoBeHb : yueOHUK / A. T
Mepansk, 1. A. Homuposckuii, B. M. [lonsikos ; moa. pexa. B. E. I[logonsckoro. - 7-e 3., crep.
- Mockaa : [IpocBemenue, 2023. - 272 c. - ISBN 978-5-09-103609-1. - TekcT : 31eKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2160885. - Pexxum mocTyma: mo mo/mucKe.

3. Kpemep, H. 11I. MaremaTuka a1 KoJule/pKeH : yUeOHUK AJIsl CPEHEro MpodeccnoHanIbHOTo
obpazosanus / H. I1I. Kpemep, O. I'. Koucrantunosa, M. H. ®punman ; non penakmueit H. I11.
Kpemepa. — 12-e uzn., nepepab. u non. — Mocksa : U3narensctBo FOpaiit, 2026. — 408 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-17852-4. — Texkcr : 31MeKTPOHHBIH //
Oo6pasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583277.

JlonoiHUTeILHAS JTUTEpPaTypa
4. Marematuka : y4eOHUK JUIsi CpeaHEero MpodecCHOHATBHOTO 00pa3oBaHUs / moja oOmen
penakuueir O. B. TarapuukoBa. — MockBa : U3parensctBo IOpaiit, 2025. — 450 c¢. —

(ITpodeccuonanproe odpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr : 31eKTPOHHBIH //
Oo6pasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561259.
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5. Hopodeea, A. B. Marematuka. COOpHHK 3a1ad : y4eOHO-NIPAKTUYECKOE TOCOoOMe s
cpenHero npodeccruoHanbHoro odopazosanust / A. B. JlopodeeBa. — 2-¢ u3n. — Mocksa :
WznarensctBO FOpaiit, 2026. — 176 ¢. — (IIpodeccuonansroe oopazoBanue). — ISBN 978-5-
534-15556-3. — Tekcr : anekrponHslii // O0pazoBarenbHas wiatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/583956.

6. Cenpix, M. FO. Maremaruka : y4eOHUK W MPAKTHKYM JUIsI CPEAHETO MPOdeCcCHOHATHHOTO
obpazoanust / M. 0. Cempix, FO. Bb. I'pebenmmkoB, A. HO. IlleBeneB. — Mocksa
WznatenscrBo HOpaiit, 2026. — 393 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-19259-9. — Tekcrt : anmekTpoHHbIH // Ob6pa3oBaTenpHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583852.

Pecypcbl nHpOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu "UHTepHeT'", HE00X0AMMBIE
JIJISI OCBOEHMSI AMCUUIJIMHBI (MOIYJIs1)

No WNutepuer -pecypc Omnucanue pecypca
1/
1 http://www.fipi.ru/ nemoBepcun EI'D
2 https://ege.sdamgia.ru/ noaroroska k [ MA

7. KOHTPOJIb M OLIEHKA PE3YJbLTATOB OCBOEHUS YUEBHOM
JUCHUTINHBI

Pabouas mporpamma yueOHOW muCHUIUIMHBI «MaTtematruka» oOecredeHa OIEeHOYHBIMU
MaTepUalaMu JJIsl TPOBEAEHHUS TEKYIIETO0 KOHTPOJIS U IIPOMEKYTOUYHOM aTTECTALIUU.

OneHouHble MaTepuajbl BKIIOYAIOT B Cce0sl JK3aMEHAI[MOHHBIE OWJIETHI, TECTOBBIC
3a/IaHMs, 3aJJaHuUs ISl CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX PadoT.

[TpomexxyTouHasi arrecTanusi CTYJEHTOB OYHOW (opMbl OOydeHHsS MPOBOAUTCA TIO
OKOHYAHUIO Kypca NUCIHUILUIMHBI B (popMe IK3amMeHa.

Tekymuii  KOHTPOJIb  PE3YJAbTATOB  OCBOCHUSA  JAUCLUUIUIMHBI  OCYILIECTBISAETCS
MpernojiaBaTesieM B TIPOIIECCE TPOBEICHUS CaMOCTOATENBHBIX B (OpMe TecTUpOBaHUS,
KOJUIOKBUYMa, YCTHOTO OINpPOCa, MOJATOTOBKM COOOIIEHUH, MPOEKTa, a TaKkKe BBINOJIHEHUS
00yJaronMMHUCS UHIMBUIYATBHBIX 3a/IaHUM.

Ilepeuens BonpocoB K AudepeHINPOBAHHOMY 3a4eTy.
Yuciia 1 BbIpaKeHUs

Harypanbnbie yncina, 1ieabie yucia, 0ObIKHOBEHHBIE IPOOU, JTECATUIHBIE TPOOH,
1.1 | paunoHaIbHBIE YUCIIA, UPPALIMOHAIBHBIE YHCIIA, IEHCTBUTEIbHBIC YUCIIA,
apu(MeTHIECKUE EHCTBUS C YUCITAMH
CreneHb ¢ 1eTbIM, pallMOHAIBHBIM U JIEHCTBUTENIbHBIM [TOKa3aTeIeM; KOPHU;
Jorapugm Yuciia; CHHyC, KOCHHYC, TAHTEHC U KOTAaHTE€HC YHUCIIa
2 YpaBHeHHsI 1 HEPaBEHCTBA
VYpaBHenue ¢ oxHoil nepemeHHoi. Kopenp ypaBHenus. Cucrema ypaBHEHHH C
IBYMsI TIepeMeHHBIMU. Pemrenue cucremsl. JIMHEHHbIE ypaBHEHHS;, KBaJpaTHbIC
2.1 | ypaBHenus. llenple ypaBHeHHs Oojee BBICOKMX CTeleHed; JpoOHo-
panyoHaIbHBIE ypaBHEHHS. PaBHOCHIBHOCTh YpaBHEHHIA, HEPABEHCTB W HX
CHCTEM
2..2 | UppannoHaibHbIe YpaBHEHHUSI

1.2

2.3. | Iloka3arenbHble U JJorapupMuyeckre ypaBHeHUs

2.4. | ApkcuHyc, apKKOCHHYC M apKTaHTeHC Yncia. TpUroHOMETpHYECKUe YpaBHEHUS
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HepaBenctBo ¢ onHoi mnepemeHHOM. Pemienue HepaBeHcTBa. JIMHEHHbBIE U

25, KBaJpaTHbIC HepaBeHCTBA. /[poOHO-paloHaIbHbIC HEPAaBEeHCTBA
2.6. | ITokazaTenbHbIC U JorapruMUUECKHE HEPABEHCTBA
57 ['paduueckast MHTEpIpeTalUsl YpaBHEHHI, HEPaBEHCTB M WX CUCTEM JABYX
IEPEMEHHBIX Ha IJIOCKOCTH
3. DyHKINHT
@DyHKIMSA, apryMEHT U 3Ha4eHue QYHKLUH, 00JacCTh ONPEIeJIEHUS] U MHOXKECTBO
3HaYeHU! PyHKUUH, rpaduK GyHKIUU, HYJIU GYHKIUU, IPOMEKYTKH
3.1 | 3HaKOIMOCTOSHCTBA, BO3pAacTaHUE U yObIBaHUE, HAUOOJIbIIIEE U HAUMEHbIIIEEe
3Ha4YeHHE, TOUYKH IKCTPEMYMa, HEPEPHIBHOCTh, TOUKA PAa3phIBa, IEPUOIUIHOCTD,
YETHOCTh U HEYETHOCTh (hYHKLUH
Jlunetinas QpyHKIMS, ee CBOMCTBA U TpaduK. YTI0BOi KOI(PDUIIMEHT MPSIMOH.
3.2 | KBampatuunas ¢yHKIHS, €€ CBOMCTBA U rpaduk. OOparHas
IPONOPIHUOHATIBHOCTb, €€ CBOMCTBA U rpauK
3.3 | Crenennas pyukmus, ee cBoiicTBa u rpadux. PyHKIMS Y = \”/;
3.4. | Iloka3zarenpHas (QyHKIHS, €€ CBOWCTBA U rpaduK
3.5 | Jlorapudmuueckas hyHKIus, €€ CBOICTBA U rpaduk
36 Tpuronomerpuueckue (QyHKIUMM, HUX cBoiictBa u rTpaduk. OOparHbIe
"~ | TpuroHomerpuyeckue GyHKIUHU, UX CBOMCTBA U rpaduKu
IIpeobpasoBanust rpapukos ¢ynkumit. [papuxn  Qynxumii y = f(x - a) ,
37 | y=f(x)+a, y=f(-x), y==1(x), y=1(]x]), y=|f(x). Tpadux
KYCOYHO 3a/IaHHON ()YHKLIUU
4 DJIeMeHThl MAaTeMATHYECKOr0 AHAJIH3A
[Tpon3BosHas, T€OMETPUUYECKUI CMBICI NPOU3BOAHOM, (GU3NYECKUH CMBICH
4.1 | npomsBogHoit. Juddepenuupyemble ¢GyHkuumu.  YriaoBoidl  koddduiment
KacaTeJabHOM K rpaduky ¢pyHkuuu. CKOpocTh MaTepUaIbHON TOUKU
4.2 | llpaBuna muddepennmpoBanus. [Ipon3BogHbIE 2IeMEHTAPHBIX (DYHKIIHNA
[IpuMeHeHHe TPOU3BOAHOM NPU HCCIEOBAHUM AIIEMEHTAPHBIX (YHKLUH,
4.3 | HAXOXKACHUE TOYEK OHKCTPEMyMa, HAMOONBIINX W HAWMEHBIIMX 3HAYCHHH
(byHKLUH, TPH TOCTPOSHUH I'paUKOB
44 [TepBooOpazHas GpyHKIMH, MIIONAAb KPUBOIMHEHHON Tpamnenuu, onpeeeHHbIN
uHTerpai, popmyna Herorona-Jleitbnuia
5 CTaTHCTHKA M TeopHs BEPOSITHOCTEH
CrnyyaliHpli 3KCHEPUMEHT, DJJEMEHTApHOE COOBITHE, ClydyallHOe COOBITHE,
5q | BEPOATHOCTH cllyyailHOro coObITHS; (OpMyNa CIOXKEHUS BEpOSTHOCTEH.
" | Cnyuaiinbiii BeIOOp. BeposTHOCTH COOBITHH B OMBITaX C PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSMU
52 HezaBucumble coObiTus. BeposTHOCTH mnepeceueHus: HE3aBUCUMBIX COOBITHH.
" | YcnoBHas BeposiTHOCTh. DopMyJia MOITHOM BEpOSITHOCTH
6 I'eomeTpus
6.1 | ®urypsl Ha TIOCKOCTH, UX CBOWCTBA; TEOPEMBI TUTAHUMETPHH
B3anmMHoe pacronokeHue NpsMbIX U IMJIOCKOCTEN B MPOCTpaHCTBe. TeopeMsbl 0
6.2 | B3aMHOM pacIIOJIOKEHUH MPSIMBIX U TI0CKOCTel. [Ipoeknns ¢purypsr Ha
IIOCKOCTh. Teopema o Tpex NMeprneHuKyIsipax
6.3 VYrsl B IPOCTPAHCTBE MEXKY MPSAMBIMH U INIOCKOCTAMU. TpeXrpaHHbIi U
' MHOT'OT'pPaHHBIN YTOJI
6.4 MHoOTrOorpaHHUKH: TIPU3Ma, TTapajuIeIIeTnIe 1, TeTpadp, mupamuia. 1x
anemeHTsl. Iloctpoenue cedenuit IIpsiMoyroibHbIN Napajuieaenunes,.
65 Tena BpameHus: MWIAHIP, KOHYC, Iap U cdepa, ux daeMeHThl. CeueHus Tel

BpalICHU
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Brrumnciienne 351eMEeHTOB MMPOCTPAHCTBEHHBIX TeI (IJTMHBI pedep, yTIibl).

6.6 | Boruncienue miomaneit moBepXHOCTeH 1 00bEMOB MHOTOTPAaHHUKOB U TEJ
BpAaLEHUs

Cucrema koopauHat B mpoctpancTse. Koopannatel Touku. Bekrop.
KoopauHatsl BeKTOpa

KonnunaeapHslie n KoMITIaHapHbIe BEKTOPhI. CI0XKEeHNE BEKTOPOB. Y MHOXKEHHUE
6.8. | BeKTOpa Ha YKCIIO, CKASIPHOE IPOU3BEAEHUE BEKTOPOB. Bbluncienue 1t u
YTJIOB C IOMOIIBIO BEKTOPOB

VYpaBHEHME IJIOCKOCTH, YPaBHEHUs IIPSIMOM B IPOCTPAHCTBE, ypaBHEHUE Cepshl,
dbopMyIa pacCTOSTHUS MEKYy TOUKAMH

6.7

6.9

8. METOJWYECKHUE YKA3AHUSA JUIA OBYYAIOLINXCS IO OCBOEHHIO
TACIATLITAHBI (MOLYJIST)

MeTtoanyeckue yKa3aHusl 10 BbINOJTHEHHIO JICKIIMOHHBIX 3aHATHI

Hamnucanue KoHcnekTa JIEKIMHA: KpaTKO, CXEMaTU4HO, IOCJIEN0BATEIbHO (PUKCUPOBAThH
OCHOBHBIC I10JIO’KEHHSI, BBIBOABI, (HOPMYIUPOBKH, OOOOILIEHMS; MOMEYaTh Ba)KHbIE MBICIIH,
BBIIETIATh KIIIOUEBBIE CJIOBA, TEpMHUHBI. IIpoBepka TEpMHMHOB, MOHATHH C IOMOUIBIO
SHIMKJIONEINH, ClIoBapei, CIPaBOYHUKOB C BBINUCHIBAHUEM TOJKOBAHUH B TETPajb.
O0603HauuTh BONPOCHI, TEPMHUHBI, MAaTE€pHaJl, KOTOPHIA BBI3BIBAET TPYAHOCTH, MOMETUTH WU
HOMBITaThCSl HAaTH OTBET B pEKOMEHJyeMoi surteparype. Eciu camocrosTenbHO He ynaercs
pa3obpartbcsi B MaTepuane, Heo0XoauMo c(hopMyJIpoOBaTh BOIIPOC U 337aTh IPEMOAABATENIO0 HA
IPAaKTUYECKOM 3aHATHH.

MeTtoauyeckue yKazaHusi 110 BbINOJHEHUIO NPAKTHYECKUX 3aHATHI
IIpopaboTka paGoueil mporpaMMsl, yaessss oco0oe BHUMAaHUE LENsAM U 3ajlayaM CTPYKType U
COJIEp’KaHUI0 JAUCUUIUIMHBL. KOHCIekTHpoBaHUEe MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIH,
MOJIFOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAaM, IMPOCMOTP PEKOMEHIYEeMOW JIUTepaTyphbl,
pabora c TekcToM (yKa3aThb TEKCT W3 HCTOYHUKA WM JAp.). Pemenne pacueTHBIX 3aJaHHH,
pelIeHne 3a1a4 o alropuTMy M JIp.

MeTtoauyeckue yKkazaHusi 10 BbINOJHEHHUIO 3a/1aHUI 1JIS1 CAMOCTOAITEILHONH padoThl

3HAKOMCTBO C OCHOBHOM M [ONOJHMUTEIBHOW JMTEPAaTypOW, BKIIIOUAs CIPABOYHBIE
n3/laHus, 3apyOexHble MCTOYHHKHU, KOHCHEKT OCHOBHBIX IOJIOKEHHUH, TEPMHUHOB, CBEICHUH,
TPeOYIOUIMX JJs 3alOMHHAHUS M SBJSIOIIMXCS OCHOBOIOJIATAIONIMMM B 3TOH  Teme.
CocraBiieHre JOKJIAJ0B [0 MPOYNTAHHBIM JIUTEPATYPHBIM UCTOYHHUKAM U JIP

MeTtoauyeckue yKa3aHusi 110 BbINOJHECHHIO 10K/IA10B

Hoxunan: [louck nutepaTypsl U cocTaBieHue Oubnuorpaduu, UCHOIb30BaHUE OT 3 110 5
Hay4YHbIX paOoT, U3JIOKEHWE MHEHMs aBTOPOB M CBOETO CY)KJIEHHs 1O BHIOPAaHHOMY BOIIPOCY;
U3JI0’KEHNE OCHOBHBIX aClEKTOB MPOOJIEMBI.

Jloknan mo TeMe - 3TO H3yuyeHHe HaydyHOH, y4yeOHOH, HOpPMaTUBHOW U Jpyroi
autepatypel. OTOOpP HEOOXO0AMMOro Mmarepuana; (opMHpoBaHHE BBIBOJAOB U pa3pabOTKa
KOHKPETHBIX DPEKOMEHJAIMil 10 pEIICHUIO IIOCTAaBICHHOM LENM W 3aJauyd; IPOBEACHHE
MPaKTUYECKUX UCCIIEOBAHUM MO TaHHOM MPpoOIeMe UIIH BOIIPOCY.

Metoauyeckue ykazaHus 1o noaroroske k JJ®K/3k3ameny

Haubornee oTBETCTBEHHBIM 3TanoM B OOyYEHHH CTYIEHTOB SBIISETCS 3K3aMEHAIlMOHHAS
ceccusi. Ha Helt CTyleHTBl OTYMTHIBAIOTCS O BBINOJHEHWU y4eOHOW MporpamMmsbl, 00 ypoBHE U
o0bEMe TMONIYYEHHBIX 3HAHUH. DTO TOCYIapCTBEHHass OTYETHOCTb CTYJEHTOB 3a MEpPHOJ
o0y4eHus, 3a U3y4eHne yuyeOHOM JUCIUTUINHBL.

3a70roM YCHENIHOM caud SK3aMeHa SBISIIOTCS CHCTEMaTH4yecKHe, 100pOCOBECTHBIE
3aHATUS cTyleHTa. OJHAaKO 3TO HE MCKII0YaeT HEOOXOJMMOCTH CHElHalbHOM paboThl mepen
ceccued W B mepuoJ craud 3adeta. Crneuuduueckodl 3amayeil cTyneHTa B IEpUOJ]
HK3aMEHAIIMOHHON CeCCHM SIBJISIIOTCS TMOBTOpEHHE, OOOOIIEHHE W CHCTEMAaTU3alUs BCETO
MaTepHana.
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B nmnpomecce mNOBTOpeHHs aHaIM3UPYIOTCA W CHUCTEMATU3UPYIOTCS BCE 3HaHMS,
HAKOIUICHHbIE MPHU U3YYEHUU MPOTPaMMHOI0 MaTepuaa: JaHHble yuyeOHHMKa, 3alHMCH JIEKIIHA,
KOHCIEKThI IPOUYNTAHHBIX KHUT, 3aMETKH, CJEJIaHHbIE BO BPEMsI KOHCYJIbTALUN WM CEMUHAPOB,

U Jp.

KoHcynbTanuu, KOTOpBIE MPOBOAATCSA Ui CTYAEHTOB B IIEPUOJ DSK3aMEHALMOHHOMN
ceccuu, HeoOXOAMMO HUCIOJIb30BaTh Ul YriyOleHus 3HaHWM, JUId BOCHOJHEHMs MpoOesnoB U
JUISL pa3pelleHns] BCEX BOSHUKIIUX TPYIHOCTEH.

IIpyu moxaroroBke K 3K3aMeHy HEOOXOAMMO e€lle pa3 IMPOBEpPUTh ceds Ha MpeaMeT
YCBOCHHS OCHOBHBIX KaT€TOPUH U KIIFOUEBBIX IIOHATUH Kypca.

@DoH/1 OLIEHOYHBIX cpeacTB N0 y4eOHoii nucuumiude OY10.05. Marematuka

Tun 3ananus NHucrpykuus IIpumep 3ananus
3amanne [IpounTaiite YCTaHOBUTE COOTBETCTBME MEKAY BbIPaXKeHNAMMU U UX
3aKpBITOTO TUIIA | TEKCT U UMCNOBbLIMU 3HAYEHNAMM.
Ha YCTAaHOBJICHUE | YCTAaHOBUTE . .
K kaxxmoii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIIE,
COOTBETCTBUS COOTBETCTBHUE
moI0epUTe COOTBETCTBYIOIIYIO MO3HUIIMIO U3 MPABOTO
(3uarn) cTOJ0Ia
Beipaxxenue YucnoBoe 3HaUCHUE
A V144 1 26
b \J576 2 12
B V1225 3 24
r 676 4 35
3anuuuTe BRIOpaHHbIE IU(PHI 10 COOTBETCTBYIOIIUMHU
OyKBaMu:
A b B r
IIpaBUIIBHBIN OTBET:
A b B r
2 3 4 1
3ananue [IpounTaiite YCTaHOBUTE COOTBETCTBME MEXKAY FreOMETPUYECKMMMU
3aKpBITOrO TUMA | TEKCT U ¢durypamm u nx ceoicTsamm.
Ha YCTAaHOBJIEHUE | YCTAaHOBUTE . .
K kaxx0i1 mo3uiuu, 1aHHOW B JIEBOM CTOJIOIIE,
COOTBETCTBUS COOTBETCTBHUE

o10€pUTE COOTBETCTBYIOIIYIO TO3UIIUIO U3 TIPABOTrO
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(Ymertn) cToJiona
@urypsl CaoiicTBa
A | KBagpar 1 | Bce yriasl npsiMele,
IIPOTUBOIIOJIOKHbIE
CTOPOHBI PaBHbI
b | TpeyronsHuk 2 | Bce cTOpoHBI paBHBI,
Bce yribl 90°
B | Kpyr 3 | Cymma yriioB paBHa
180°
I' | [IpsAMOYTOJIbHBIK 4 | Bce TOYKH HAXOATCS
Ha OJJUHAKOBOM
paccTosHUU OT LIEHTpa
3anummure BHIOpaHHBIE TU(PHI IO COOTBETCTBYIOIIUMHU
OyKBaMu:
A b B r
IIpaBuibHBIN OTBET:
A b B r
2 3 4 1
3anaHue IIpounraiite Pacnoso:xure THIIBI YPABHEHUH U HEPABEHCTB B
3aKpBITOrO TUIA | TEKCT U NOPS/AKE BO3PACTAHUSA UX CI0KHOCTH PEIICHHS |
Ha YCTAaHOBJICHUE | YCTAHOBUTE 1. Jluneitnoe ypaBHeHue Braa ax+b=0
IIOCJIEZI0BATENBHO | MOCIIEN0- 2. KBagpaTHOE ypaBHEHHE BUa ax’+bx+c=0
CTH BaTEIbHOCTh 3. IpoOHO-panoHaNbHOE ypaBHEHHE
4. Cucrema ABYyX JIMHEWHBIX YpPaBHEHUH C IByMs
(3HaTh)
MIEpEMEHHBIMU
3anuiuTe COOTBETCTBYIOLLYIO MOCIEI0BATENbHOCTD
uudp cresa HaIPaBo:
IIpaBU/IbLHBIH OTBET:
1 2 4 3
3ananue IIpountaiire PacnoJioxkute BHABI B3aHMHOIO PacloJIOKeHUs ABYX

18




3aKpBITOTO THUIIA | TEKCT U NPSIMBIX B IPOCTPAHCTBE B MOPsiAKe YBeJIUYCHUSI
Ha YCTAaHOBJICHUE | YCTAaHOBUTE CJI0KHOCTH MX ONpe/eIeHUs
IIOCJIE0BATENBHO | ITOCIEN0- 1. ITapannenbHble TpsMbIe
CTH BaTEIbHOCTh 2. CkpemuBaronyecs npsmbie
3. Ilepecekaromuecs mpsiMble
(Ymers) 4. CoBnazarouiyie npsiMble
3aluIIUTE COOTBETCTBYIOUIYIO MTOCIEN0BATEILHOCTD
uudp cieBa HaIpago:
IIpaBU/IBLHBIN OTBET:

4 1 3 2
3anaHue [Ipounraiite Kakas 13 nepedncieHHbIX [0CIe10BaTeIbHOCTEN
KOMOMHHMPOBAHHO | TEKCT, BBIOEPUTE | MIPaBHJIBHO OTpa)kaeT BO3pACTAHUE YKcia rpaHen y
r'o TUIIA C IIPaBUJIbHBIN IIPaBWIBHBIX MHOTOTPaHHUKOB?

BBIOOPOM OJTHOTO
BEPHOI'0 OTBETA
U3 YEeThIPEX
PEVIOKCHHBIX H
000CHOBaHHUEM
BBIOOpA

(u3 pa3psiga
pewenus
THUIIOBBIX 3aJ/1a4,

OTBET M 3aIUIINTE
apryMEHTHI,
00OCHOBBIBAIOIIHE
BBIOOp OTBETA

BapuaHThI 0TBETOB:

1. Terpasnp — I'ekcarap — OxTasrap

2. Oxrasap — Terparap — ['ekcasap

3. I'excasgp — Oxrasgp — Terparap

4. Terparap — Oxtarap — ['excasap

IIpaBuiabHbIi oTBeT: 1

O06ocHoBaHme:

Terparap - 3To nupamuaa ¢ 4 TpeyroJbHBIMU TPaAHIMHU.
I'ekcasap — 310 KYO.

OxTasap — 3T0 2 COeAMHEHHbIE TUPAMUBbI, UMEET 8

COTIOCTaBJICHUS, .
TPEYTOJbHBIX IPaHEH.
MOCJIEI0BATENbHO
CTH)
(3uatb)
3ananue [Tpounraiite Haiinure 3Hauenue Boipakenus Sin 30° + cos 60°
KOMOMHHMPOBAHHO | TEKCT, BblOepuTe | BapuaHThI 0TBETOB:
ro THIA C MIPaBUJIbHBIN 1.1;
BBIOOPOM OJTHOTO | OTBET M 3anuiute | 2. 1/2;
BEPHOT'O OTBETa | apryMEHTHI, 3 V3
U3 YETBIPEX 000CHOBBIBAIOIINE 4 02
NPEUIOKEHHBIX U | BBIOOp OTBETa T .
I[IpaBuabHbIi oTBeT: 1
000CHOBaHHEM
OobocHoBanmue:
BbIOOpa 1
sin 30° = >
(u3 pazpsiga 1
cos 60°= -
pelieHus 2
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TUTIOBBIX 3ajad4,
COTOCTAaBIICHUS,
[10CJIEI0BATENBHO
CTH)

(Ymern)

11
—t—== 1
2 2

3ananue
KOMOMHHMPOBaHHO
r'o TUIIA C
BbIOOPOM OJTHOTO
BEPHOr'0 OTBETA
U3 4EThIpex
IPEUIOKEHHBIX U

[Ipounraiite
TEKCT, BBIOEpUTE
IIPaBUJIbHBIN
OTBET M 3aIUIINTE
apryMeHTHI,
00OCHOBBIBAIOLITHE
BBIOOp OTBETA

Kaxkoe u3 cneayromux yTBepIeHUN O WIHMHAPE
SIBJISIETCS] BEPHBIM?

BapuaHTbl 0TBeTOB:

1. ITnomaas 6GOKOBOM MOBEPXHOCTU LUIUHIPA paBHA
MIPOU3BEICHHUIO UTMHBI OKPY>KHOCTH OCHOBAHHUS Ha
BBICOTY;

2. O06BEM HUIMH]Ipa paBeH MPOU3BEICHUIO TUIOIIATU

000CHOBaHHEM OCHOBAaHUS Ha INAMETD;
BbIOOpa 3. OceBoe ceyeHne MIITMHIPA BCETIA SIBIISIETCS
KBa/IpaToM;
u3
( 4. BoicoTa HWIMH/Ipa paBHA PauyCy €ro OCHOBaHUS.
TEPMHUHOJIOTHH, n .
PaBWIbHBIA oTBeT: 1
aKTOB
b ’ O0ocHoBanme:
apaMeTpos, .
[Tnomans 60KOBOI MOBEPXHOCTH LMJIMH/PA BHIYUCIISETCS
IIPUHIIUIIOB) .
o gopmyre:
(3HaTI)) SGOKzznrh;
rje 2nr — JJIMHa OKPY>KHOCTH OCHOBAHUS;
h — BbIcoTa HUIMH/IPA.
DTO COOTBETCTBYET BapuaHTy 1.
3anaHue [Ipounraiite Kakas n3 nepedncieHHbIX eqUHUL U3MEPEHHUS
KOMOMHHMPOBAHHO | TEKCT, BBIOEPUTE | MCHOJIB3YETCs JUIs OlpesieneHus: 00bEéma Tena?
ro TUIIA C MIPaBUJIbHBIN BapuaHTbl 0TBETOB:

BBIOOPOM OJTHOTO
BEPHOT'0 OTBETa
U3 YeThIpex
NPEUIOKEHHBIX U

OTBET U 3alUIINTE
apryMeHTBHI,
000CHOBBIBAIOIINE
BbIOOp OTBETa

1. KBangpatHsiii MeTp (M2)
2. Kybouueckuii metp (M3)
3. 'extap (ra)

4. Ap (a)

000CHOBaHHEM IIpaBuibHbIH 0TBET: 2
BbIOOpA O06ocHoBaHmue:
Kybunueckwuii MmeTp (M3) — 3TO eIUHHIIA U3MEPEHUS
u3 N .
( o0Bvéma B MexaynapoaHoii cucteme enqunui (CH). Ona
TEPMUHOJIOTHH, . .
UCTOJB3YeTCs U U3MEPEHUs: 00bEMa TPEXMEPHBIX Tell,
aKTOB
b ’ B TO BpeMs KaKk OCTaJIbHbIE BAPHAHTHI SBISIOTCS
apaMeTpos,
€IMHUIIAMU U3MEPEHUS IJIOIA U,
MIPUHIIUIIOB)
(Ymertn)
3aganue [IpounTaiite Kaxkue u3 ciieqyrommx yrBepKaeHuil siBJasIl0OTCs
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KOMOHWHUPOBAHHO
r'0 THIIA C
BbIOOpOM
HECKOJIBKUX
BapUaHTOB
OTBETa U3
IPEeII0KEHHBIX U
Pa3BEPHYTHIM
000CHOBaHHEM
BBIOOpA

(u3 pa3psia
peleHus
TUTIOBBIX 3374,

TEKCT, BBIOEpUTE
MIpaBUIbHBIE
OTBETHI U
3aIUIIUTE
apryMEHTHI,
00OCHOBBIBAIOIINE
BBIOOp OTBETOB

BE€PHBIMHM I PyHKIIUM y=x2?

BapuaHThbI 0TBETOB:

1. ®ynkuus siBjasieTcsa Y€THOM

2. ®yHKUMA BO3pacTaeT Ha Beell YMCI0BOM NPAMON
3. Ob6aacTp 3HaYeHUil QyHKIUM — BCe
HeOTpPUUATEJIbHbIC YHCJIA

4 I'paduk GpyHKIIMU IPOXOAUT Yepe3 HAYAJI0
KOOpPAUHAT

IIpaBuibHbIe oTBETHI: 1,3,4

O0ocHoBaHus:

Ortser 1 BepHblii: DyHKIUS y=x2 ABJISIETCS] YETHOM, TaK
KaK JUIs JTF000T0 X BBIMOJHSIETCS PaBEHCTBO:

f(=x) =f(x)

OrtBet 3 Bepublii: O0nacTh 3HaUCHUN PYHKIINH y:X2 —

COIIOCTaBJICHUS, .
3TO Bce HeoTpuuaTesbHbie uncia [0;+o0), Tak kak
[0CJIEI0BATENbHO
KBaJIpaT JI000ro YUCiIa HE MOXKET ObITh OTPULIATEIbHBIM.
CTH) .
OrtBer 4 BepHblii: ['paduk QyHKIIUN IPOXOAUT Yepe3
(3Hats) HAuajI0 KoopauHaT, Tak Kak f(0) = 02 =0
3ananue [Ipounraiite Kakue u3 crieayromux yTBepKIeH!H 0 YUCIOBBIX
KOMOHMHUPOBAHHO | TEKCT, BBIOEPUTE | MHOXKECTBAX SIBIISIOTCS BEPHBIMU?
o THIA C [IPaBUIIbHBIE BapuaHThl 0TBETOB:
BbIOOpOM OTBETHI U 1. JIroGoe HaTypanbHOE YUCIIO SABISAETCS LENbIM;
HECKOJIbKUX 3aMnuIIuTe 2. Bce panyoHanabHble YKcCia SIBISIFOTCS
BapHUaHTOB apryMEHTHI, JeCTBUTEILHBIMU;
OTBETA U3 oOocHoBbIBatoMe | 3. MHOXECTBO HPPALlMOHATILHBIX YHCEN BKIIOYAET B ceOs

MPCATIOKCHHBIX U

BBIOOD OTBETOB

OCJIbIC YUClia,

pa3BEpHYTHIM 4. JIrob60e AeiCTBUTEIHLHOE YHUCIIO MOYKHO MPEICTABUTH B
000CHOBaHUEM BUJIe OOBIKHOBEHHOI IpO0H.
BbIOOpa IIpaBuibHbIe 0TBETHI: 1,2

O0ocHoBanme:

u sa .

(w3 paspsz OrtBer 1 BepHbIii, TAK KaK HaTYpaJbHbIE YUCIA — 3TO
peleHus

MTOJIMHOKECTBO II€JIBIX YHCEJ, [I0ATOMY JIF000€
TUIOBBIX 33724,

HaTypaJIbHOE YHCJIO aBTOMATUYECKHU SIBIISIETCS LIEIbIM.
COIIOCTABJICHHUS, .

OtBeT 2 BepHbIii, TAK KaK PalllOHAJIbHbIE YUCIIa — ATO
IIOCJIEI0BATENBHO .

4acTh MHOXKECTBA JCHCTBUTENbHBIX YHCEN, HAPSAY C
CTH

) UppaloHaIbHBIMU YUCIIAMH.

(Ymetn)
3ananue IIpounraiite Kakue 13 ciieayomux yTBepkIeHui 0 BeKTopax
KOMOWHHUPOBAHHO | TEKCT, BHIOEPUTE | ABJISAIOTCS BepHbIME?
IO TUIA C MpaBUJIbHbBIE BapuaHThl 0TBETOB:
BbIOOpOM OTBETHI U 1. Ilpn yMHOKeHUM BEKTOpPa Ha OTPHULIATEJbHOE
HECKOJIbKUX 3aMuIIuTe YHCJI0 ero HaNnpaBJieHue MeHseTCsl Ha
BapHaHTOB apryMEHTHI, NPOTHBONOJI0KHOE.
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OTBETa U3
MPEJIOKEHHBIX U
pa3BepHYTHIM
000CHOBaHUEM
BBIOOpA (U3

000CHOBBIBAIOIINE
BbIOOp OTBETOB

N —
2. JlnnHa BekTOpa a + b Bceraa paBHa cymMme JUIHH

BeKTOPOB 3 u b.

3. [IpoTUBONO/I0KHbIE BEKTOPbI MMEIOT 0IMHAKOBYIO
AJIMHY.

4. HyJieBoii BEKTOP KOJJIMHEAPEH JTIO00MY BEKTOPY.

TCPMHUHOJIOTHH, IIpaBuabHbIe 0TBeTHI: 1,3,4

(dakToB,

1apaMeTpos, OobocHoBaHue:

TPHHIIMIIOB) OTtBer 1 BepHBbIii, TAK KAK IPH YMHOKEHUH BEKTOPA

(3HaTh) HA OTPHLATEIbHOE YN CJI0 POUCXOAUT U3MEHEHHEe
HANpPaBJIeHUs] BEKTOPA HA MPOTUBOIOJIOKHOE, a
AJIMHA U3MeHsIeTCsl B COOTBETCTBYIOIIIEe YMCJI0 pa3.
OTBer 3 BepHbIii, TAK KAK MPOTHBOIOJIOKHbIE
BEKTOPBI 10 ONpe/ieIeHUI0 MMEIOT 0ITMHAKOBYI0
AJIMHY, HO IPOTHBOIOJIOKHBIE HATIPABJICHHS.
OrtBeTt 4 BepHbIii, TAK KAaK 110 ONpeieJIeHUI0 HYJ1eBOH
BEKTOP CYMTAETCH KOJJIMHEAPHBIM JIIO0OMY IPYTrOoMy
BEKTOPY, TAK KaK OH MOKeT ObITh MOJy4Y€eH
YMHOKeHHeM J11000ro BekTopa Ha 0.

3agaHue IIpounrarite B rpynne 25 crynentoB. Heo6xoaumo BeIOpaTh

KOMOMHHMPOBAHHO | TEKCT, BRIOEPUTE | CTApOCTY, 3aMECTHUTENS CTApOCThI U mpodopra. Beidepute

IO TUTIA C MIpaBUIIbHBIE BCE BEpPHBIE YTBEPIKJICHUS O KOJTUYECTBE CIIOCOOOB

BBIOOpOM OTBETHI U BBIOOpA:

HECKOJIbKUX 3aMUIINTE BapuaHTtbl 0TBeTOB:

BapUAHTOB apryMEHTHI, 1. Cymectyet 13000 ctoco60B BeIOOpa TPEX YEITOBEK HA

OTBETA U3 000CHOBBIBAIOIINE | YKa3aHHBIE JTOJHKHOCTH.

MPCATIOKCHHBIX U

BBIOOD OTBETOB

2. CrapocTy MOXHO BBIOpaTh 25 crioco0amu.

pa3BEpHYTHIM 3. Ilocne BeIOOpa cTapocThl ocTaércs 24 cocoba

000CHOBaHHEM BbIOpATh 3aMECTUTEIIS.

BbIOOpA (U3 4. O6miee yrcio crnoco0oB BEIOOpA paBHO MPOU3BEICHUIO

TEPMHUHOJIOTHH, 25%24x%23.

(dakToB, IIpaBujbHbIE 0TBETHI: 2,3,4

1apameTpoB, OO6ocHoBaHus:

TIPUHITUTIOB) Otser | He BepHBIH, Tak Kak 25X24x23=13800
JIOMyIIeHa olnoOKa B pacyérax.

(Ymers) OTBeT 2 BepHbIH, TaK KaKk CTApPOCTY MOKHO BBIOpaTh
JOOBIM U3 25 CTYJIEHTOB.
OTBeT 3 BepHbIH, Tak Kak Mocie BRIOOpa CTAPOCTHI
ocTtaéres 24 xagauaaTa Ha JOJDKHOCTH 3aMECTUTENIA.
OTBer 4 BepHbIil, TaK KaKk 1O MPABUIY YMHOXKECHHS
nony4daem 25-24-23=13800 crioco6oB.

3ananue [Ipounraiite JajiiTe pa3zBepHYTBIil 0TBET Ha BOnpoc: «B kakom

OTKPBITOTO TUIIA
C pa3BEPHYTHIM

TEKCT U 3aIIULINTE
pa3BEPHYTHII

ciaydae NpsAMas M MJIOCKOCTh HA3BIBAIOTCS
napajieJbHbIMU?»
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OTBETOM 000CHOBaHHBIH IIpaBU/IBLHBIH OTBET:
OTBET IIpsimasi ¥ MI0CKOCTH HA3BIBAKOTCH MApaJieIbHBIMH,
(3nare) €CITM OHU HE UMEIOT OOIINX TOYEK, TO €CTh HE
MIEPECEKAIOTCS IIPH JTFOOOM UX MPOJOTKEHUH.
3ananue [Ipounraiite [HaiiTe onpenesenne noHATHIO «MOIYJIb YN CIIA.

OTKPBITOT'O TUIIA
C pa3BEpHYTHIM
OTBETOM

(Ymern)

TEKCT U 3aIlUIINTe
pa3BEepHYTHII
000CHOBaHHBIH
OTBET

IIpaBuJIbHbBII OTBET:
MopayJib 4Mc1a — 3TO PacCTOSIHUE OT TOYKU Ha
KOOPAMHATHOU IIPSAMOM 10 HayaJla KOOPJAHUHAT.

23




		2026-10-16T10:31:06+0500
	Нестеренко Ирина Юрьевна




