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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
42.02.01 Peknama kBanudukaius CrenuaiucT 1o peKiame.

2. IIEJIA U 3AJIAYU YYEBHOM JUCILIUIIJIMHBI

Heanb: dopmupoBaHWe NPEACTABICHUNA O MaTeMaTHKE KaK YHHBEPCAIbHOM S3BIKE HAYKH,

CPEJICTBE MOJICTUPOBAHMS SBJICHUW 1 IIPOIIECCOB, 00 UIEAX U METO/IaX MaTEMaTHUKH

3amaun

® Da3BUTHUE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, aIrOPUTMUICCKOM
KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOoAuMOM JuIsi  Oymymiei
po(ecCHOHATTLHOM IS TEIILHOCTH, JUIS TPOIOJIKCHHSI 00pa30BaHUs U caMO00pa30BaHUS;

® OBJAJICHHE MaTEeMaTHYECKUMH 3HAHUSIMH M YMEHHUSAMHU, HEOOXOJUMBIMU B TOBCETHEBHOM
JKU3HU, JIJISl U3YYEHUS CMEKHBIX €CTeCTBEHHOHAYYHBIX IUCIMILIUH Ha 0a30BOM YpOBHE U
JUCITUTUIMH TPO(ECCHOHAIBHOTO IHKJIA, JUISl TOJNydeHUs oOpa3oBaHUs B 00JacTsX, HE
TpeOyIOMMX yrIyOJIeHHOW MaTeMaTH4eCKON OATOTOBKY;

® BOCIUTAaHUE CPEJACTBAMU MATEMATUKH KYJIbTYpbl JUYHOCTH, TOHHMAaHUS 3HAYUMOCTH
MaTEeMaTUKH JIJIsl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIICHUSI K MAaTeMaTHKE KaK K 4YacTH
o011eUeIoBeYeCcKOll KyIbTYpbl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTeMaTHKH,
SBOJIIOUEH MAaTEMAaTHUECKUX UJIEH

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKeH:

3HATh:

31- 3HaueHuMe MaTreMaTH4ecKOW HayKM i1 pELIeHUs 3a/]ay, BO3HUKAIOIMIMX B TEOPUU H
MpaKTUKE; MUPOTY U OTPAHUYEHHOCTh MPUMEHEHUS MATEMaTHYECKUX METOJIOB K aHAINU3y M
MCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUH B IPUPOJIEC U OOIIIECTBE;

32 3HaueHue MPAKTHKU U BOIPOCOB, BOSHUKAIOIIUX B CAaMOW MaTeMaTHKe, i1 (OPMUPOBAHUS U
Pa3BUTHSI MaTEMaTHYECKON HAYKH;

33- uzeu pacuIMpeHus YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOSHHSI HOBOT'O MAaTE€MaTUYECKOTO
anmnapara JJisl peleHHs MPaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

34- 3HaueHWe HJEH, METOJOB M PE3YyIbTaTOB aldreOpbl M MaTeMAaTUYECKOTO aHalu3a ISt
MIOCTPOEHHUS MOJIENIEH pealbHbIX MTPOLIECCOB U CUTYaLIU;

35- yHHBEpCAJbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEMaTUYECKUX PpaCCYXACHUH, HX
MPUMEHUMOCTD B Pa3IUYHBIX 00JACTAX YETIOBEYECKOM JCSITEIIbHOCTH;

36- paznuune TpeOOBaHUH, MPEABABIIEMbIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHUYECKUX U TYMaHUTApHBIX HayKaX, Ha MPaKTHKE;

37- poJjib aKCMOMAaTUKUA B MaTEeMaTUKE; BO3MOXKHOCTh MOCTPOEHUS MaTEMAaTUYECKUX TEOPHUIl Ha
aKCHOMaTHUYECKON OCHOBE; 3HAYEHHE AaKCUOMATHUKHM i JAPYrux oOnacTeid 3HaHUS W JUIS
MPaKTUKU;

yMeTh:

V1 - ucnonb3oBaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B MPAKTUYECKOW IEATEIbHOCTH W
MMOBCETHEBHOM KU3HH,

Y2- BBINOTHATH BRIYUCIICHUS U TIPe0Opa3oBaHus,

V3- pemaTh ypaBHEHMS U HEPABEHCTBA,

Y4- BRINOTHATH AEUCTBUS C PYHKIMSIMHU, TEOMETPHUECKUMHU (DUTYpaMHU,

V'5- cTpouTh U HccaenoBaTh MaTEMaTUYECKUE MOJIEINIH, JIOTHUECKH 000CHOBBIBATh CYX/ICHNUS,

Y 6- BELIBUTATh THIIOTE3bI U TIOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

V7- iCHO, TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICJIM B YCTHOW U MUCbMEHHOU peuH;

V8- ucosIb30BaTh pa3IMYHbIC I3bIKM MATEMAaTHKHU: CJIOBECHBIN, CHMBOJIMYECKUN, TpaUUecKuii;



VY9- cB0OOIHO MEPEXOUTH C SA3bIKa Ha A3bIK JJIS HIUTIOCTPALUU, MHTEPIIPETAIH, apTyMEHTALUN

U J0Ka3aTeIbCTBA,

V10- caMOCTOSATEALHO U MOTUBHUPOBAHHO OPraHU30BbIBATH CBOIO ACATCIIbHOCTD.

3. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE IPOT'PAMMBI
HOJAT'OTOBKHU CIIEHUAJNUCTOB CPEJJHEI'O 3BEHA

VYuebnas aucruuimHa (manee aucnuumaa) CO.1.11 Marematuka
MOJTOTOBKH CIICIUATIMCTOB CPEAHET0 3BEHA OTHOCHTCS K O0IIeoOpa3oBaTEIbHBIM yUeOHBIM
Peknama kBamupukamms

mucturmHaM  (6azoBeiM) 1o crenmanbHOocTH  CITO  42.02.01

Crnenuanuct 1o pexjiame.

B IpOrpaMme

VYuebnasg aucuuiuinHa Matematuka OazupyeTcsi Ha 3HAHMUAX, YMEHUSX U HaBbIKaX,
IIOJIyUYEHHBIX CTYJAEHTAMHU IIPU U3y4eHUH Npu u3ydyeHun Maremaruku, ['eomerpun B 1-9 knaccax

IIKOJIBI.

3H21HI/I$I, YMCHHA W HABBIKH, IIOJYYCHHBIC CTYACHTAMU IIpU H3YYCHUU HaHHOﬁ

JUCHUITIINHBI, 6y,HYT HMCIIOJIb30BAHEI IIPU U3YUYCHUH NUCHUIIIIMHBI.

1.9xoHOMUKa OpraHu3alyi.

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

5. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

5.1 O0beM yueOHOM AMCUMIIMHBI U BUABI YU4eOHOI padoThI

Buj yueoHoii padoThl

Oobvem uacoe

1 cemecTp 2 cemecTp BCEI'O
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 96 128 224
OO0si3aTeqlbHAsT ayIUTOPHAsT y4deOHAsi Harpy3ka 48 60 108
(Bcero)
B ToMm uncre:
JICKIINH 16 20 36
[IpakTHueckue 3aHATHs 32 40 72
CamocrosiTeJIbHAS padora o0yuarmomerocs 48 60 108
(Bcero)
B Tom uncJie:
Pabota o remam 24 60 108
IIpoMexyTouHas aTTecTalus - 2 KoHc., 8, 1PK,

ADPK 6 yacos JK3amMeH
JK3aMeH




5.2. TemaTuyecKuii NJIAH U coJep:KaHue YUeOHOH TMCUMILTUHBI «MaTeMaTHKa

HaumeHoBaHue Oo0bem YpoBeHb
Conep:xaHue y4yeOHOro MaTepuasa
pa3iesioB M TeM 4acos OCBOCHHS
Beenenue Coaep:xaHue y4eOHOro MaTepuasa: 12
3aHATHSA JTeKIHMOHHOIO 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: cooOienue mno reme «l[IpuMeHenrne MareMaTiuku 8
B Moeii Oynymiel mpodeccun»
Tema 1. Kophu, | Conep:xanne yueGHOro MmarepuaJia: 14
CTENeHH. Kopuu u crenenu. KopHu HaTypaibHOM CTelneHHM U3 uyuclia U uX cBoicTBa. CTeneHb ¢ 2
IIPOM3BOJIbHBIM JIEHCTBUTEIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA.
IIpakTH4yeckue 3aHATUSA
[IpeoOpa3oBanne W BBHIYHMCICHHUE 3HAYCHHWH DPAlMOHANBHBIX, WPPAIMOHAIBHBIX, CTEIECHHBIX, 12,3
MOKa3aTeJIbHBIX BBIPAXKECHUH. 4
[TpoBepounas padora Nelmo teme «CrerneHHble QyHKIIMI
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 JeWCTBUTENBPHBIMU TIOKa3aTelsIMU, UX cBoiicTBa. Jlorapudm uucna. IlpaBuna neictBuii c
pynxuun. jJorapugmami.
IpakTHYecKue 3aHATUS 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 00yYarOIMXCS:

Pemenue 3amanuii mo o0pasily, MOATOTOBKA COOOIICHMIA, paboTa ¢ KOHCIIEKTOM JICKITU, 110
COCTaBJICHHIO CIPAaBOYHOro Mmarepuasia. Munu-pedepar «lIpumenenue norapudmuueckoit
¢ynkuun B sxoHOMHKe» CooOmieHne: «YuyeHble-MaTeMaTHKH, BHECHIME BKJIAJ B Pa3BUTHE
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 MCTOIOB
JJI1 pCIICHUA COACPIKATCIIbHBIX 3a/1a4 U3 PA3JIMYHBIX obnacrei HAaYKH WU IPAKTUKH.

IIpakTHYeckue 3aHATHSA
Pemienue nokasaresbHbIX, HPPALIMOHATIBHBIX, JTOIapU(PMUUECKHX, TPUTOHOMETPUYECKUX
ypaBHEHU U HepaBeHCTB. [IpoBepounas padorta Ne3 1o teme «YpaBHEHUS U HEPABEHCTBA»

2,3

CamocrosiTesibHas padoTa 00y4YarOIIUXC:
peleHue 3aJjanuii 1o 00pasily, MOJrOTOBKAa COOOIIEHHI, COCTABJICHUE CITPABOYHUKA

Tema 4. OcHOBHBIE
NMOHATHST W TeopeMbl
cTepeoMeTpHH.

Coneprxanue y4eOHOro MaTepuaJia:

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 ««IIpakTuyeckoe 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.
Panuannoe uzmepenue yriaos u 1yr. COOTHOILIEHHE MEXAY PaJuaHHON U TPaayCHONU MepaMu
yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YKciia. TpuroHomeTpuueckue QyHKIUN 5 123

125

YHCIIOBOTO apryMEHTa, 3HaKU UX 3HaueHU. CUHYC ABOWHOTO yriia. DopMyIisl CII0KEHMS.
@opMyIIbI TPUBEACHUS.
[Ipocreiilre TPUrOHOMETPUYECKUE YPABHEHMUSL.




HaumeHoBaHue Oo0bem YpoBeHb
Conep:xanue yueOHOro MaTepuaJa
pa3aesioB 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
YHCJIOBOI'O apryMEHTa, 3HaKU MX 3HaueHUi. CUHyC ABOHHOTO yriia. DopMyIbl CIOKEHMUS.
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 kK chepe CeueHns mummHapa 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 Iu1ockocThio [IpakTndeckas pabora «M3roroBneHue 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

CDOpMy.TIBI IIomaiaun HOBCpXHOCTCﬁ HUJIMHApA U KOHYCA. d)opMlea Iiomaiaun C(pCpBI.




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

[IpousBoHas, ee TEOMETPUYECKUNA U MEXaHUYECKUN cMbIC. [Ipon3BoHAsA CyMMBlI,
IPOM3BEACHUS U yacTHOTro ABYX GpyHKIMH. [Ipon3BoaHas creneHHoM QyHKIMM C
HaTypaJbHbBIM MoKa3aTeneM. [IpousBoanas tpuronomerpuueckux ¢Gynkumii.[IponsBonnsie
HOKa3aTeabHOM, JorapupmMuueckoi 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 0OpATHBIX TPUTOHOMETPUYIECKUX QyHKIMI. Bropas
HPOM3BOJIHAS, €€ (PU3UUECKUI CMBICI.

[IpaBuno nuddepenumpoBanus cnoxHor GyHkui. [locrpoenue rpagukoB ¢ MOMOIIBIO
npou3BoiHON. [IpakTuKyM 1o mocTpoeHuto rpagukoB GyHKIUI C HCIOIB30BAHUEM
npou3BogHOM I[lepBooOpasznas.HeonpeneneHuslii 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 —Jleitoauma

10

10




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. CooO1nieHne «YueHble-MaTeMaTHKH, BHECIIIUE 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 OCBOEHH

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:
Bceero: 224
J11g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOJIb3YIOTCS CleAyonue 0003HAYCHUS:
1 — o3HakoMuTeIbHBIN (Y3HABaHUE PaHEE U3YUEHHBIX 0OBEKTOB, CBOMCTB);
2— penpoAyYKTUBHBIN (BBIIIOJHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUHU UJIH 110JI PYKOBOACTBOM);
3-TIPOAYKTHBHBII (r1aHupoBaHue U CaMOCTOSITEILHOE BBINIOJTHEHNE JIeATeNTbHOCTH, pelieHue pOOJIEMHBIX 3a71a4).

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 Y4eOHBINH MPOCKT
Marematuka B roael Benmnkoit OredecTBeHHON .
3. BOMHLL I'pymnmoBoii mpoekT

6. YCJIOBUSI PEAJIN3ALIMU ITPOT' PAMMBI YUYEBHOM
AU CHUITIIINHBI
6.1. TpeGoBaHUsI K MUHMMAJbLHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecreueHHI0
Peanu3anus nporpaMmbl ya4eOHON AUCIUILIMHBI MaTeMaTruka TpeOyeT Haaudus yaeOHOTro
KaOWHeTa, 3aKPEIICHHOTO 32 TUCIUILIMHOM.

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

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

6.2. UndopmaunonHoe odecrnieyeHue 00yueHust
OcHoBHas1 IUTepaTypa

1. Ocunenko, C.A. DnemMeHTHl BbBICIICH MaTeMaTuku: ydeOHoe mocobue: [16+] / C.A.
Ocunenko. — Mocksa; bepnun: Qupext-Menaua, 2020. — 202 c.: wi., Tabi. — Pexxum noctymna: mo
nognucke. — URL:http://biblioclub.ru/index.php?page=book&id=571231 (mata oOparieHus:
15.10.2020). — buGmmorp.: c. 193-194. — ISBN 978-5-4499-0201-6. — DOI 10.23681/571231. —
TexcT: aIeKTpOHHBIN.
2. Ab6nynnuna, K. P. Maremaruka: yweOnuk mia CIIO / K. P. AOgymnmuna, P. T.
MyxameraunoBa. — Caparos: [Ipododpazosanue, 2021. — 288 c. — ISBN 978-5-4488-0941-

5. — Texkct: anexktpoHHbIil // DnekrpoHHo-OubmuoTeunas cucrema [PR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/99917.html (mata oO6pamenus: 15.10.2020). — Pexum
JOCTYTIA: TSl aBTOPU3UP. TIOTh30BaTENeH

3. TerpyamBunu, E. B. Maremaruka. Yacte 3: npaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — Mocksa: Aii [Tu Ap Meana, 2022. — 106 ¢. — ISBN 978-5-4497-1543-2. — Tekcr:
anekTpoHHbI // LludpoBoit oOpazoBatenvHblii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/117621.html (mata obpamenus: 05.07.2022). — Pexum goctyma:
JUTSL aBTOPU3UP. TIOJb30BaTENeH

4, banaun, K. B. Beiciias maremaruka: yueonuk: [16+] / K. B. banaun, B. H. banuieikos,
A. B. Pykocyes; oz o6m. pen. K. B. banauna. — 3-e u3a., crep. — Mocksa: ®JIMHTA, 2021. —
360 c¢.: Tabm., Trpad., cxem. — Pexumm  gocTyma: 1Mo TOANMHCKE.  —

URL:https://biblioclub.ru/index.php?page=book&id=79497 (mata obpamenus: 05.07.2022). —
bubmumorp. B kH. — ISBN 978-5-9765-0299-4. — Tekct: 2IeKTpOHHBIH.
JloToJTHUTEIbHAS JIUTEPATypa

S. Huckpernas maremarnka: ydeOnoe mocobue mis CIIO / W. II. bomogypuna, T. M.
OtpeiBankuHa, O. C. ApamnoBa, T. A. OrypuoBa. — Caparos: IIpodoGpa3zosanue, 2020. — 107
c. — ISBN 978-5-4488-0706-0. — TekcT: 37eKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/91863.html (mara oOpameHnus:
15.10.2020). — Pexwum gocTyrma: JjIsi aBTOPU3UP. TOIb30BaTeIeh

6. Beperennukos, B.H. COopHuk 3amau mo MaTeMaTuke. DJIEMEHTHl BEKTOPHOU anreOpsl:

yaeOHnoe nmocodbue / B.H. Beperennukos. - Mocksa; bepnun: JIlupekr-Menua, 2018. - 79 c.: ui. -
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bubmuorp. B kH. - ISBN 978-5-4475-9598-2; To »xe [Dnextponssii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483517

7. Bricmias matemaruka mis skoHomucToB: ydeOonuk / H.II. Kpemep, B.A. Ilytko, V.M.
Tpummn, M.H. ®puaman; pen. H.II. Kpemepa. - 3-e uza. - Mocksa: FOuntu-/lana, 2015. - 482
c.. rpad. - («3onoroit Gona poccuiickux ydeOHHKOBY»). - ISBN 978-5-238-00991-9; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=114541

8. beipaun, A. I1. Marematuka: npaktukyMm / A. II. beipaun, A. A. Cugopenko, O. A.

CoxkonoBa. — Boponex: BopoHexCKkuil rocy1apCTBEHHbIA TEeXHUYECKUU yHuBepcuteT, IbC
ACB, 2021. — 167 c. — ISBN 978-5-7731-0923-5. — Tekcr: anekrponnsiii // Ludposoit
00pasoBaTenbHbBIN pecypce IPR SMART: [caiT]. — URL:

https://www.iprbookshop.ru/111470.html (mata oGpamenus: 05.07.2022). — Pexum nmoctyma:
JUTSI aBTOPHU3HUP. TI0JIb30BaTeNICH

9. Mopakosuu A.I'. Anrebpa m Hauvana aHamu3a: 10-11 kmacesi: B 2 u.: yueb. mns
oOmieoOpazoBarenbHbix yupexaenud / A.I. Mopakosuu. - Y. 1. - 8-e u3a., crep. - M.:
Muemosuna, 2007. - 376 c.

10. Anrebpa u Havyasia ananuza: 10-11 kmaccer: B 2 4.: 3agaunuk 1151 0011eo0pa3oBaTebHbIX
yupexaenuit / mox pen. A.I'. Mopakosuya. - Y. 2. - 8-e u3z., crep. - M.: Muemosuna, 2007. -
316 c.

Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTEepHeT'", HE00X0AMMBIE
JJISL OCBOCHMSI AMCUUILIMHBI (MOIYJIs1)

No HNuTepuet -pecypc Onucanue pecypca
n/n
1 http://www.fipi.ru/ nemoBepcuu EI'D
2 https://ege.sdamgia.ru/ noaroroBka k [ 1A

7. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUTIINHBI

PabGouass mporpamma ydeOHON auCHUIUIHHBI «MaremaTtuka» ofecriedeHa OIEHOYHBIMU
MaTepuaniaMu Ijisl IPOBEACHUS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTally.

OneHOYHBIE MaTepuajabl BKIIOYAIOT B CeOsl IK3aMEHAIMOHHBIE OWJIETHI, TECTOBBIE
3a/laHus, 3aJaHUs TSl CAMOCTOSTEIbHBIX U KOHTPOJIBHBIX PaboT.

[IpomexxyTouHast arrecTtanusi CTYACHTOB OYHOW (OpMbI OOyUEHHs] TPOBOAUTCS IO
OKOHUYAHUIO Kypca AUCIUILTUHBI B (hOpMe IK3aMEeHa.

Texymuii  KOHTPOJIb  pe3yJbTaTOB  OCBOCHUS  AWCIUIUIMHBI  OCYIIECTBIISICTCS
mpernojaBaTesieM B TPOIECCe TPOBEACHHUS CAMOCTOATEIBHBIX B (opMe TECTHPOBAHUS,
KOJUIOKBHYMa, YCTHOTO OIIpOCa, TOJTOTOBKH COOOIIEHUH, MPOEKTa, a TAKXKE BBITOTHEHUS
00y4JarIMMHUCS UHAUBUIYAIBHBIX 3aJaHUH.

Ilepeyenb BOnpocoB K Au(pPpepeHuHPOBAHHOMY 3a4eTy.
Yuciia 1 BbIpaKeHUs

HatypanbHble uncna, 1esible yncia, 0ObIKHOBEHHBIE IPO0H, JeCATUUHbIE Apo0H,
1.1 | paunoHasbHbIE YUCIIA, UPPALIMOHATIBHBIC YHCIIA, IEHCTBUTENIbHbIE YUCIIA,
apudMeTHUECKUe eHCTBUS C YUCIAMH
CreneHs ¢ 1eIbIM, PALIMOHAIBHBIM U IEHCTBUTEIIBHBIM I10KA3aTeIeM; KOPHU;
Jorapu¢m Yucia; CHHyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YUCIia
2 YpaBHeHNsI H HEPABEHCTBA

1.2
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VYpaBHeHnue ¢ ogHoM nepeMmeHHoil. KopeHb ypaBHeHusa. Cucrtema ypaBHEHUU C
ABYMA NCPEMCHHBIMU. Pemrenue cucremsl. JInHEHHEBIE YpaBHCHHA, KBAAPATHBIC

2.1 | ypaBuenus. llembie ypaBHeHHMst Oojiee BBICOKMX  CTENEHEH; JIPOOHO-
panroHaJIbHBIE ypaBHEHHA. PaBHOCHIBHOCTh YpaBHEHMIA, HEPABEHCTB U HX
CHCTEM

2..2 | UppanunoHaibHble YpaBHEHHS

2.3. | Iloka3arenbHble U JorapupMuIecKre ypaBHEHUS

2.4. | ApkcuHyc, apKKOCHHYC M apKTaHT€HC Yncia. TpUroHOMETpHYECKUE YpaBHEHUS

25 HepaBenctBo ¢ oxpHoli mnepemeHHOH. Pemenue HepaBeHcTBa. JIMHENHBIE U

" | xBagpaTHbIE HepaBeHCTBA. [IpoOHO-palloOHaIbHbIE HEPABEHCTBA

2.6. | IlokazarenpHbIC U JIOTapUDMUICCKUE HEPABEHCTBA

57 I'paduueckass MHTEpIpeTanysl ypaBHEHMH, HEPaBEHCTB M HX CUCTEM JABYX
NEPEMEHHBIX Ha IJIOCKOCTH

3. DOyHKUMHU
@DyHKIUSA, apryMEHT U 3HaYeHue (pYHKLUHU, 00JacCTh ONpPeIeIEHUS] U MHOXKECTBO
3HaYeHU! PyHKUIUH, rpaduK GyHKIUU, HYIH GYHKIHH, IPOMEKYTKH

3.1 | 3HaKOIIOCTOSIHCTBA, BO3pacTaHUe U yObIBaHUE, HAaUOOJIblIIEe U HAUMEHbIIIEE
3Ha4YeHHE, TOUYKH HKCTPEMYMa, HEMPEPHIBHOCTh, TOUKA PA3phIBA, IEPUOTUIHOCTD,
YETHOCTh M HEYETHOCTh (PYHKITHIA
Jlunetinas QyHKIM, ee CBOMCTBA U TpaduK. YTI0BOI KOA(DDUIIEHT PSIMOH.

3.2 | Kamparuunas ¢yHkIMs, ee cBoiicTBa u rpaduk. O6patHas
IPONOPIHMOHATIBHOCTb, €€ CBOMCTBA M rpauK

3.3 | Crenennas pynkuus, ee cBoiictpa u rpadux. OyHkuus Yy = \”/;

3.4. | IlokazatenpHas (yHKIMS, €€ CBOICTBA U rpaduk

3.5 | Jlorapudmudeckas GyHKIHNs, €€ CBOWCTBA U TpaduK

36 Tpuronomerpuueckue (QyHKIMM, HUX cBodictBa u rpaduk. OOpaTHbIe

' TPUTOHOMETpHUECKHE (QYHKIIMHU, UX CBOMCTBA U TpaduKu
[IpeoOpaszoBanusa rpapukoB ¢ynkuuid. ['paduku ¢Qynkumit y = f (X - a) ,

37 |y=f(x)+a, y="f(-x), y=—=1(x), y=1(x), y=|f(x)|. Ipapux

KYCOYHO 3aJlaHHOM (pyHKINHU
4 DJIEMEHThI MATEMATHYECKOI0 AHAJIH3A
[TpousBogHasi, r€OMETPUYECKUH CMBICT MPOU3BOJHOMN, (UINYECKUN CMBICI

4.1 | npousBogHoit. [Juddepenuupyemble ¢GyHkuuu. YriaoBoil  ko3dduimeHt
KacarenbHO K rpaduky ¢hyHknun. CKOpOCTh MaTeprUaIbHON TOUKH

4.2 | IlpaBuna nuddepennunpoBanus. [Ipon3BoaHbIe 2ieMeHTAPHBIX QYHKIUN
[IpuMeHeHHe TPOU3BOAHOM TPU HCCIEOBAHUM DIIEMEHTAPHBIX (DYHKUUH,

4.3 | HAXOXKACHUE TOYEK OHKCTPEMyMa, HAMOONBIINX W HAWMEHBIIMX 3HAUYCHHH
(byHKIUH, TPH TOCTPOEHUH I'paUKOB

44 [TepBooOpa3Has GyHKIMH, TUIONIAlb KPUBOJUHEHHON Tpaneuu, onpeaeaeHHbIN
uHTerpai, popmyna Hetorona-Jleitbauna

5 CTaTHCTHKA U TeOpHs BEPOATHOCTEH
CrnyyaliHpli 3KCHEPUMEHT, DJJEMEHTApHOE COOBITHE, CllydyallHOe COOBITHE,

51 | BePOATHOCTH cllyyailHOro coObITHS; (OpMYyNa CIOXKEHHUS BEpOSTHOCTEH.
Cny4aifapiii BBIOOp. BeposTHOCTH COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMU
HJIEMEHTAPHBIMH COOBITUSIMHU

590 HesaBucumbie coObITHS. BeposTHOCTh mepecedeHuss HE3aBUCHUMBIX COOBITHIA.
YcnoBHas BeposTHOCTb. DopMyIia IOJIHON BEPOSITHOCTH

6 I'eomerpus
6.1 | ®urypsl Ha IIOCKOCTH, UX CBOMCTBA; TEOPEMBI IUIAHUMETPHH
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B3anmHoe pacnosioskeHre npsMbIX U TJIOCKOCTEN B MPOCTPAHCTBE. TeopeMbl 0
6.2 | B3aMMHOM pacIOJIOKEHUH MPSMBIX U TIOoCcKocTel. [Ipoekuus ¢purypsr Ha
IUIOCKOCTh. TeopeMa 0 Tpex NepIeHIuKyIsIpax

VYr1bl B IPOCTPAHCTBE MEKY NPSAMBIMU U INIOCKOCTAMU. TpeXrpaHHbIi U

6.3 o
MHOTOTPaHHbBIN yroJ
6.4 MHororpaHHuKH: Mpu3Ma, napauieNenuie, TeTpadap, nupamuaa. hUx
' sneMeHThl. [loctpoenue ceuenunit [IpsamMoyrosbHbIN apauiesIenumne].
6.5 Tena BpatmeHus: TWIHHIP, KOHYC, Iap U cdepa, uxX dneMeHThl. CeueHus Tel

BpallleHus
Brruncrenue 31eMeHTOB IPOCTPAHCTBEHHBIX TEJ (IJIHHBI pedep, yIIIbl).

6.6 | Beruncnenue mioiaaei moBepxHocTed 1 00bEMOB MHOTOTPAHHUKOB U TEJ
BpallleHus

Cucrema koopauHat B npoctpanctse. Koopannatel Touku. Bekrop.
KoopanHatse! BekTopa

KonnuueapHble 1 KoMILIaHapHbIE BEKTOPbI. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
6.8. | BekTOpa Ha YKMCIIO, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB. BrIuncienue JIvH U
YIJI0B C TOMOUIbIO BEKTOPOB

YpaBHEHHE TIOCKOCTH, YPaBHEHHUS MIPSIMOI B IPOCTPAHCTBE, ypaBHEHUE CheEpbl,
dbopmyIia pacCTOSHUSI MEXKTy TOUYKaMU

6.7

6.9

8. METOANYECKUE YKA3ZAHUSA JJ OBYYAIOIIIUXCSA ITO OCBOEHUIO
JUCIHUIIVIMHBI (MO Y JIS)

MeTtoanyeckue yKa3aHusl 110 BbINOJTHEHUIO JIEKIIMOHHBIX 3aHATHIA

Hanmcanne KoHCTEKTa JIEKIUI: KPaTKO, CXEMaTHYHO, TOCIIEI0BAaTENbHO (UKCHPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOABI, (HOPMYITUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)XKHbIE MBICIH,
BBIJICNIATh KITIOYEBHIE CIIOBAa, TEpMUHBL [IpoBepka TEPMHUHOB, TOHATHHA C MOMOIIBIO
SHLMKIIONENH, CcJIOBapel, CIPAaBOYHUKOB C BHIIMCHIBAHMEM TOJIKOBAaHHM B TeTpajb.
O003Ha4YNTH BOIPOCH, TEPMUHBI, MaTEpUaAN, KOTOPHIA BBI3BIBAET TPYAHOCTH, TIOMETHTH H
MIOTIBITAThCSl HAaTH OTBET B pEeKOMEHIyeMoi surtepatype. Ecnu camocrosTenbHO He ynaaercs
pazo0paThcsi B MaTepuaie, He00X0IUMO CPOPMYIIUPOBATH BOIIPOC U 33J1aTh MpENogaBaTel0 Ha
IPAaKTUYECKOM 3aHATHH.

MeToanyeckue yKa3aHusl 0 BHINOJTHEHUIO MPAKTHYECKUX 3aHATHI
ITpopaboTka paGoueil mporpaMMel, yaessisi oco0oe BHUMaHUE LENsIM U 3ajlayaM CTPYKType U
COJZIEPKaHUIO TUCIUILIMHBL. KOHCIIEKTUpOBaHHE MCTOYHHKOB. PaboTa ¢ KOHCIEKTOM JIEKITHA,
MOJITOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAaM, MPOCMOTP PEKOMEHIYEMOH JHTepaTypshl,
pabora c TekcToM (yKa3aTh TEKCT W3 HCTOYHUKA W Jp.). PemieHne pacueTHBIX 3aJaHHH,
peleHue 3aja4 1o alropuTMy u Jp.

Meroanyeckue yKa3aHus 110 BBIIIOJTHEHUIO 3aaHUI VISl CAMOCTOATEIbHOI padoThI

3HaKOMCTBO C OCHOBHOW W JIOTIOJHUTEJIBHOW JMTEpaTypod, BKJIIOYAs CIpPaBOYHBIE
W3JaHHS, 3apyOe)KHbIE MCTOYHUKH, KOHCIIEKT OCHOBHBIX ITOJIOKEHUH, TEPMHHOB, CBEICHUH,
TpeOYIOIIMX JJs 3allOMHHAHUS M SBJSIOMIMXCS OCHOBOIIOJIATAIONIMMHM B 3TOH  Teme.
CocraBieHre TOKIAI0B MO MTPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H TP

MeToanyeckue yKazaHusi 10 BbINOJHEHUIO 10KJIA/10B

Hoxunan: [louck nutepaTypsl U cocTaBieHue Oubnuorpaduu, UCHOIb30BaHUE OT 3 110 5
HAy4YHBIX padoT, U3JIOKEHWE MHEHMs aBTOPOB M CBOETO CY)KIEHHs IO BBIOPaHHOMY BOIIPOCY;
U3JI0’KEHNE OCHOBHBIX aCIEKTOB MTPOOIEMBI.

Jlokman mo TeMe - 3TO H3YyYeHHEe Hay4yHOH, y4uyeOHOH, HOpPMAaTUBHOW M Jpyrou
nutepatypel. OTOOp HEOOXOaMMOro Marepuana; (OpPMHpPOBAHHE BBIBOJOB W pa3paboTka
KOHKPETHBIX PEKOMEHJAIMK [0 PEIICHUIO0 MOCTaBICHHOW LEeNW W 3aJaud; HpPOBEACHUE
MIPAKTUYECKUX MCCIIEOBAHUH 110 TaHHOM Mpo01eMe WU BOIIPOCY.
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Metoaunyeckue ykazanus no noaroroske k JI®K/sxk3ameny

HawnGoisiee OTBETCTBEHHBIM 3TAaioM B OOYYCHHH CTYICHTOB SIBJISETCS DK3aMEHAI[MOHHAsS
ceccusi. Ha Hell CTyJIeHTBI OTUUTHIBAIOTCS O BBITIOJHEHUHM Y4eOHOU mporpammbl, 00 ypoBHE U
o0beMe TMONYYEHHBIX 3HAHUH. OTO TOCYJAapCTBEHHAs OTYETHOCTh CTYACHTOB 3a IIEPHOI
oOyueHus1, 3a U3yueHue y4eOHON TUCIUTIIHHEI.

3al0roM yCHENIHOW CcJa4yM SK3aMEHa SIBIIIOTCS CHCTEMaTHYEeCKHE, JTOOPOCOBECTHHIE
3aHATHS CTyAeHTa. OJHAKO 3TO HE MCKIIIOYAeT HEOOXOJMMOCTH CICIUAIBHON paboThI mepen
ceccued W B mepwoJ caadd 3adera. Crnenmuduueckod 3amadedl CTyaeHTa B TEPHOJ
IK3aMCHAIIMOHHOW CECCHM SIBJISIFOTCSI TOBTOPEHHUE, OO0OOIICHWEe W CHCTEMaTH3alus BCEro
Marepuana.

B mpouecce nNoOBTOpeHHs AHAIU3UPYIOTCS M CUCTEMATU3UPYIOTCS BCE 3HAHUA,
HAaKOIUICHHBIE MPU M3YYCHHH MPOTPAMMHOIO MaTepHalia: JaHHbIC YYeOHHKA, 3aIUCH JICKIIUH,
KOHCTICKThI POYUTAHHBIX KHUT, 3aMETKH, C/ICJIAHHBIC BO BPEMsI KOHCYJIbTALIMI WJIM CEMUHAPOB,
U 1p.

KoHcynbTanuu, KOTOpbIE MPOBOASTCS JJIS CTYIACHTOB B TEPHOJ SK3aMEHAIMOHHOMN
ceccuH, HEOOXOAMMO HCIOIb30BaTh ISl YIIyOJeHUs 3HAHUH, JUIsl BOCHOJIHEHUS MpoOeiIoB U
JUTS pa3pellieHUs BCEX BOSHUKILIUX TPYAHOCTEH.

[Ipy moAroToBKE K HK3aMEHY HEOOXOJUMO eIlle pa3 MpOBEpUTh cels Ha MpeaMeT
YCBOEHUS OCHOBHBIX KaTETOPHI M KITFOYEBBIX MOHSATUHI Kypca.
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9.®oH OLIEHOYHBIX cpeacTB Mo yuedoHoit qucnumiune CO.1.11. MaremaTtuka

Tun 3aganust HNucTpykius [Tpumep 3ananus
3ananue [IpounTaiite VY CTaHOBUTE COOTBETCTBHE MEXK/LY BHIPAKEHHUAMH U UX
3aKpBITOTO TUIIA | TEKCT U YUCIIOBBIMH 3HAYCHHSIMU.
Ha YCTAaHOBJICHUE | YCTAaHOBUTC K K3,)K,£[OI71 II03UIINH, I[aHHOﬁ B JICBOM CTOHGLIG,
COOTBETCTBUA COOTBETCTBUC 1'[0,[[6epI/ITe COOTBETCTBYIOIYIO IMTO3HUIIHUIO U3 IIPABOI'0
(3narn) cTobia
Bripaxxenue YuciioBoe 3HaYeHue
A V144 1 26
b V576 2 12
B V1225 3 24
r 676 4 35
3anuiuTe BbIOpaHHbIe HU(PHI 10 COOTBETCTBYIOIIUMHU
OyKBaMu:

A b B r
3ananue [Ipouuraiite YcTaHOBUTE COOTBETCTBUE MEXKAY F€OMETPUUECKUMHU
3aKpBITOrO TUIIA | TEKCT U ¢burypamu 1 uX CBOMCTBAMH.

Ha YCTAHOBJICHUE | YCTAHOBUTE K kaxxmoii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIIE,
COOTBETCTBUS COOTBETCTBHUE 11010€pUTE COOTBETCTBYIOILYIO IO3UIUIO U3 IIPABOIO
(Ymertn) cToJiona
Purypsl CBolicTBa
A | KBagpar 1 | Bce yrasl npsMele,
IIPOTUBONOJIOXKHBIE
CTOPOHBI PaBHBI
b | TpeyronsHuk 2 | Bce cTOpoHBI paBHBI,
Bce yrisl 90°
B | Kpyr 3 | Cymma yriioB paBHa
180°
I' | IIpaMOyroapHBIK 4 | Bce TOUKH HaxoaATCs
Ha OJJUHAKOBOM
pacCcTOSIHUU OT LIEHTPa
3anuuuTe BEIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIUMHU
OyKBaMH:

A b B r
3ananue IIpounraiite Pacnionoxxure TUIIBI ypaBHEHUI U HEPABEHCTB B MOPSIIKE
3aKpBITOrO TUNA | TEKCT U BO3pACTaHMSI UX CIIO)KHOCTH PEIICHHUS
Ha YCTAaHOBJIEHUE | YCTAaHOBUTE 1. JIuneitHoe ypaBHeHue Buna ax+b=0
MOCJIEIOBATEIBHO | ITOCIIE0- 2. KBagpaTHoe ypaBHeHHe Braa ax>+bx+c=0
CTH BaTEIbHOCTh 3. Ipo6HO-panoHanbHOE ypaBHEHHE
(3HaTh) 4. Cucrema ABYX JIMHEWHBIX YpPaBHEHUH C IByMs

NIEpEMEHHBIMU

3anuIIUTe COOTBETCTBYIOLIYIO MTOCIE0BATEILHOCTD

nudp ciena IranpaBo: ‘ ‘ ‘
3amanue [IpounTaiite Pacnonosxure BUIbI B3aUMHOTO PACHIOJIOAKEHHUS ABYX
3aKpBITOrO TUIIA | TEKCT U IPSIMBIX B IPOCTPAHCTBE B MOPSAKE YBEIUUEHUS
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Ha YCTaHOBJIEHUE | YCTAaHOBUTE CII0)KHOCTH MX OTIpeieNICHUS:
MOCJIEIOBATEIBHO | MOCIEIO0- 1. lMapannenbHbIe MIPSMbIE
CTH BaTEIbHOCTH 2. CkpeluBaroyecs npsmele
(Ymerts) 3. [lepecekaroruecs MpsiMbIe
4. CoBnafaronye npsiMpie
3anuIImMTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTh
lumbp cleBa TanpaBoz | | ‘
3aganue [IpounTaiite Kakas u3 nepedncieHHbIX MOCIeI0BATeIbHOCTEN
KOMOMHHMPOBAHHO | TEKCT, BRIOGPUTE | MPABWJIBHO OTPaKaeT BO3pACTaHUE YKCIIa TPaHeh y
IO THUIIA C MIPaBUJIbHBIN MPaBHWJIbHBIX MHOTOTPAaHHUKOB?
BbIOOPOM OJTHOTO | OTBET U 3anuiIuTe | BapuaHThl 0TBETOB:
BEpHOI'0 OTBETA aApryMEHTHI, 1. Terpasnp — I'ekcarap — OkTarap
U3 YEThIpEeX obocuoBeBaromue | 2. Oxrasap — Terpasap — ['excarap

MNpCIJIOKCHHBIX U

BBIOOp OTBETA

3. I'excasgp — Oxrasgp — Terparap

000CHOBaHUEM 4. Terparap — Oxtarap — ['excasap

BBIOOpaA IIpaBubHBII oTBeT: 1

(u3 pa3psina

peleHus

TUTIOBBIX 3374,

COTIOCTaBJICHUS,

[0CJIEI0BATENbHO

CTH)

(3uaTn)

3agaHue [Ipouuraiite Haiinure 3HaueHue Boipaskerus Sin 30° + cos 60°
KOMOMHHMPOBAHHO | TEKCT, BbIOepuTe | BapuaHThI 0TBETOB:

ro THIIA C MPaBUJIbHBII 1.1;

BBIOOPOM OJTHOTO | OTBET M 3amuiute | 2. 1/2;

BEPHOIO OTBETa | apryMEHTHI, 3 V3

U3 4EeThIPEeX 000CHOBBIBAIOIINE 2

MPEJIOKEHHBIX U | BBIOOP OTBETa 4.0.

000CHOBaHHEM

BbIOOpa

(u3 pa3psiga

peleHus

TUTIOBBIX 3a7a4,

COTIOCTABJICHUS,

MOCJIeI0BATENbHO

CTH)

(Ymertn)

3ananue [IpounTaiite Kakoe u3 cnenyrommx yTBepKASHUN O HUIUHAPE
KOMOWHHPOBAHHO | TEKCT, BEIOCPUTE | SBISACTCS BEPHBIM?

ro TUIA C [IPaBUJIbHBIN BapuaHThbI 0TBETOB:

BBIOOpPOM OfTHOTO | OTBeT W 3arumute | 1. [Tnomaas 60K0BOM MOBEPXHOCTH IJIMH]IpA paBHA
BEPHOTO OTBETa | apTyMEHTHI, MIPOU3BEICHUIO UTMHBI OKPY>KHOCTH OCHOBAHUS Ha
U3 YEeTBIPEX 00OCHOBBIBAIOIIHUE | BBICOTY;

MPEJIOKEHHBIX U
000CHOBaHUEM
BbIOOpa

(u3
TEPMHHOJIOTHH,
(bakToB,

BBIOOp OTBETa

2. O0BEM IUIMH]Ipa paBEH MPOU3BEICHUIO TUIOIIA TN
OCHOBAHHMS Ha JUAMET;

3. OceBoe ceueHHe MUIUHIPA BCETA SIBISICTCS
KBaJIpaToM;

4. BricoTa HUIMHApPA paBHA PaJNYyCy €r0 OCHOBAHUSI.
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apamMeTpoB,

IIPUHLIUIIOB)

(3Hatp)

3anaHue IIpounraiite Kakas 13 nepedncieHHbIX eUHULl U3MEPEHUS
KOMOHMHHUPOBAHHO | TEKCT, BBIOEPUTE | MCIIOJIb3YETCA AJIs olpeaesieHus: o0béma tena’?
ro TUIA C IIPaBUJIbHBIN BapuaHThbl 0TBETOB:

BBIOOpPOM ontHOTO | oTBeT M 3amummute | 1. KBagpatHsiid metp (M2)

BEPHOI'O OTBETA | apryMEHTHI, 2. Kyouueckuit metp (M3)

13 YeThIpeX obocHoBbIBaromue | 3. ['exrap (ra)

MPEIUIOKEHHBIX U
000CHOBaHHEM
BBIOOpA

(u3
TEPMHHOJIOTHH,
(dakToB,
apaMeTposB,
MIPUHITUATIOB)
(Ymerts)

BBIOOp OTBETa

4. Ap (a)

3ananue
KOMOMHHMPOBAHHO
o THIA C
BbIOOpOM
HECKOJIbKUX
BapHUaHTOB
OTBETA U3
NPEUIOKEHHBIX U
pa3BEPHYTHIM
000CHOBaHHEM
BbIOOpa

(u3 pa3psina
peLeHus
TUTIOBBIX 337134,
COIIOCTaBJICHUS,
MOCJIEI0BATENbHO
CTH)

(3HaTh)

IIpounraiite
TEKCT, BBIOEpHUTE
MIpaBUIIbHBIE
OTBETHI U
3aMuIIuTe
apryMEHTHI,
000CHOBBIBAIOIINE
BBIOOD OTBETOB

Kakue u3 crnenyromux yTBEp>KICHHUH SBISIOTCS BEPHBIMU
JUTSL YHKIHH y=X>?

BapuaHTbI OTBETOB:

1. ®yHkus ABISETCS YETHOM

2. OyHKIMA BO3pacTaeT Ha BCEH YMCIOBOM MPSIMOM

3. O6uacTh 3HaYCHHUI (PYHKIIMM — BCE HEOTPHUIIATEIIHHBIC
yucia

4 T'padux GyHKIIMHU IPOXOJUT Yepe3 HA4ajJ0 KOOPAUHAT

3aganue
KOMOMHHPOBAHHO
IO THIIA C
BbIOOpOM
HECKOJIBKUX
BapHUaHTOB
OTBETA U3
MPEUIOKEHHBIX U
pa3BEpHYTHIM
000CHOBaHHEM
BbIOOpa

(u3 pa3psia
peleHus
TUTIOBBIX 3374,
COIIOCTaBJICHUS,
MOCJIE0BATEIHHO

IIpounraiite
TEKCT, BRIOEpHUTE
MIPaBUIIbHBIE
OTBETHI U
3aMUIIUTe
apryMeHTHI,
000CHOBBIBAIOIINE
BBIOOD OTBETOB

Kakue u3 crneayrommx yTBEpKIACHHH O YUCIOBBIX
MHOKECTBAX SIBJISTFOTCS] BEpHBIMH?

BapuaHTbI 0TBETOB:

1. JlroGoe HaTypaabHOE YUCIIO SIBISETCS EIBIM;

2. Bce panmoHanbpHbIe YHCTIa SIBISTFOTCS
IeHCTBUTEIIHLHBIMH,

3. MHOKEeCTBO UPPALMOHAIILHBIX YHCEI BKIIOYAET B ce0s
LeJIbIE YHCIa;

4. Jlroboe NeCTBUTENHFHOE YHCIIO MOXKHO MPEICTAaBUTh B
BHJI€ OOBIKHOBEHHOM IpOOH.
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CTH)

(Ymetn)

3anganue [IpounTaiite Kakue u3 cienyrommx yTBepKIeHUN 0 BEKTOpax
KOMOWHHUPOBAHHO | TEKCT, BBIOCPUTE | SBJIAIOTCS BEPHBIMU?

IO THUIIA C IIPaBUJIbHBIE BapuaHTbI 0TBETOB:

BbIOOpOM OTBETHI U 1. Ilpu yMHOXEHMH BEKTOpA Ha OTPULIATEIILHOE YUCIIO
HECKOJIbKUX 3aMuIIuTe €ro HampaBJIeHHE MEHSETCS Ha MPOTUBOIIOJIOKHOE.
BapHaHTOB APryMCHTEI, 2. Jlnvna Bektopa a + b Beerna paBHa CyMMe€ JJIMH
OTBETa U3 00OCHOBBIBAIOLITHE BEKTODOB 3 1 B

NPE/UIOKEHHBIX H | BEIGOP OTBETOB 3. [IpoTUBOMNOJIOKHBIE BEKTOPBI UMEIOT OJIMHAKOBYIO
pa3BepHYTHIM Y.

0bOCHOBAHHEM 4. HyneBoii BeKTOp KOJUIMHEAPEH J000MY BEKTOPY.
BBIOOpA (U3

TEPMHUHOJIOTHH,

(dakToB,

apaMeTpos,

MIPUHITUATIOB)

(3uaTn)

3agaHue IIpounraiite B rpynne 25 crynentoB. Heo6xoaumo BeIOpaTh
KOMOWHHPOBAHHO | TEKCT, BHIOEPUTE | CTAPOCTY, 3aMECTUTEISI CTapOCTHI U Tipodopra. Beidbepute
IO TUTA C MIpaBUJIbHbBIE BCE BEpPHBIE YTBEPIKJICHUS O KOJTMYECTBE CIIOCOOOB
BbIOOpOM OTBETHI U BbIOODA:

HECKOJIbKUX 3aMUIINTE BapuaHTbl 0TBETOB:

BApUAHTOB apryMEHTHI, 1. Cymectyet 13000 ctoco60B BeIOOpa TPEX YEITOBEK HA
OTBETA U3 00OCHOBBIBAIOIINE | YKa3aHHbIE JOKHOCTH.

MPEJJIOKEHHBIX U | BBIOOP OTBETOB 2. CtapocTy MOKHO BBIOpaTh 25 criocobamu.
pa3BEpHYTHIM 3. Ilocne BeIOOpa cTapocThl ocTaéres 24 crocoba
000CHOBaHHEM BBIOpATh 3aMECTHUTEIIS.

BbIOOpA (U3 4. O6miee yrcio croco0oB BEIOOpPA paBHO MPOU3BEICHUIO
TEPMHUHOJIOTHH, 25%24x23.

¢axToB,

apaMeTpos,

MIPUHIIUIIOB)

(Ymetn)

3anaHue IIpounraiite Jlaiite pa3BepHYTHIN OTBET Ha BOIPOC: «B Kakom cirydae
OTKPBITOTO TUMNA | TEKCT U 3allMIINTE | MpsiMasi ¥ MJIOCKOCTh HA3bIBAIOTCS MapajuieIbHbIMU?»
C pa3BEPHYTHIM pa3BepHYTHIH

OTBETOM 000CHOBaHHBIM

(3HaTp) OTBET

3ananue [Ipounraiite Jaiite onpenenenue NOHATHIO «MOIyJIb YUCTaY.
OTKPBITOTO TUMA | TEKCT U 3alUIINTe

C pa3BEpPHYTHIM Pa3BEPHYTHIN

OTBETOM 000CHOBaHHBIH

(Ymern) OTBET
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10.JIMCT COI'JIACOBAHUSA

No IMoapaznenenue dDamuius [MToanuce Jlara
lwrl Kadenpa TEMJI E.I1. Macka#ikuH Naof 20.02.2024 r.
2 Kadeapa MuVTI E.B. Mackaiiknxa ;J/f i ‘/, 20.02.2024 r.
3 Kadepa 3KOHOMUKH 0.B. 3y6kosa %:4,, 20.02.2024 r.
4 YuebHO-METOAUYCCKHH 0T H.C. ¥Ynbsauosa | 5,2// 20.02.2024 r.
5 buGamoreka I'.B. IlInakosa , / zscf 20.02.2024 r.
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