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1. OBJIACTh IPUMEHEHUSA PABOYEN TPOTPAMMBI JJUCIIAUTLIINHBI

Pabouas nporpamma yueOHON AUCHMILTUHEI MaTeMaTHKA SBJISETCS YaCThIO IPOTrPAMMBbI
MOATOTOBKU CIELHUATMCTOB cpeiHero 3BeHa B coorBeTcTBUU ¢ PI'OC no cnenumansHoctu CIIO
42.02.01 Pexnama kBanudukarus CrienuaiucT 1o peKiame.

2. IIEJIV U 3AJTAYY YUYEBHOM JJUCIATLIIMHBI

Heas: QopMupoBaHUE NPEACTABICHUH O MaTEMAaTUKE KaK YHHBEPCAJIHHOM SI3bIKE HAYKH,

CpeACTBE MOJCIMPOBAHMS SBJICHHUH U MPOLIECCOB, 00 UJESAX U METOJIaX MaTEeMaTHKU

3amaun

® Da3BUTHE JIOTUYECKOTO MBIIUICHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUs, AITOPUTMUYECKON
KyJbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YypOBHE, HeoOXoAMMOM Uil Oynymieit
podeCCHOHATIBHOM NeATeFHOCTH, LIS TIPOIOJDKECHUST 00pa30BaHMs U CaMOOOpPa30BaHMS,

® OBJIQJICHWE MATEMaTHYECKUMH 3HAHUSAMU U YMEHUSIMH, HEOOXOJWMBIMU B ITOBCETHEBHOMN
KHU3HH, ISl U3yUEHHs] CMEXHBIX €CTECTBEHHOHAYYHBIX JUCLMIUIMH Ha 0a30BOM YpPOBHE U
JTUCHUTUTMH TPO(ECCHOHAIILHOTO IHKJIA, JJIs MOJy4YeHHs oOpa3oBaHHs B OOJIACTSX, HE
TpeOyIOLUMX yriIyOJeHHOM MaTeMaTH4eCKOM MOIrOTOBKH;

e BOCIIUTAaHUE CPEICTBAMHM MATEMAaTUKH KYJIbTYPbl JIMYHOCTH, MOHMMAHHUs 3HAYUMOCTH
MaTeMaTHKH i1 HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOIMIEHHUS K MaTeMAaTHKE KaK K YacTH
00111e4esIoBeYeCKOW KyJIbTyphl 4Yepe3 3HAaKOMCTBO C MCTOpUEH pa3BUTUS MaTeMaTHKH,
SBOJIIOUEH MAaTEMAaTHUECKUX HJICH

B pesyabTare udydeHHs AUCHUILIMHBI 00YYAIOLIUIICS TOJIKEH

3HATh:

31- 3HaueHHEe MaTeMAaTUYECKON HAayKu JJIs PELICHUS 33/1a4, BOSHUKAIOUINX B TEOPUH U IPAKTHKE;
LIMPOTY U OTPAHUUYEHHOCTh IPUMEHEHNSI MaTEMaTUYECKUX METOJOB K aHAJIN3Y U UCCIIEOBAHUIO
IIPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOILECTBE;

32 3HavyeHue NPAaKTUKU U BOIIPOCOB, BOZHUKAIOLIMX B CAaMOM MaTeMaTHKe, 11l JOPMHUPOBAHUS U
Pa3BUTHS MaTEMaTHYECKON HayKH;

33- naeu pacuIMpeHHs YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOESHUsI HOBOI'O MaTeMaTUYeCKOTro
arapara Ui pelIeHs IPAKTUYECKNX 3a1a4 U BHYTPEHHHUX 33]1a4 MaTEeMaTHKH;

34- 3HaueHWe uUACH, METOJOB M PE3yJbTaTOB aireOpbl M MaTeMaTHYeCKOro aHaiu3a i
IIOCTPOEHUS MOJIEJIEN peabHBIX MTPOLIECCOB U CUTyalLUH;

35- yHUBEpcaJbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMAaTHUYECKUX PACCYyXAEHUU, HX
NPUMEHUMOCTH B Pa3JIMYHBIX 00JIACTAX YEIIOBEUECKON NESATENIbHOCTH;

36- paznuune TpeOOBaHUH, MPEIBIBIAEMBIX K JOKAa3aTeIbCTBAM B MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAJIbHO-?KOHOMHUYECKUX U T'YMaHUTapHbBIX HayKaX, Ha MPAKTHKE;

37- ponb aKCMOMAaTUKHU B MATEMAaTUKE; BO3MOXHOCTh ITOCTPOCHMSI MATEMAaTUYECKUX TEOPUN Ha
aKCHOMaTHUYECKON OCHOBE; 3HAYEHHME AaKCUOMATHUKH MJIs JpYrux olnacteil 3HaHUS W JUIS
IIPAKTHKH;

yMeTb:

Y1 - ucnonp3oBaTh NPUOOPETEHHBIE 3HAHUSA M YMEHUS B IPAKTHYECKOW JEATENIBHOCTH WU
MMOBCETHEBHON KU3HH,

V2- BBINOTHATH BHIYUCIICHUS U IPe0Opa3oBaHus,

V3- pemaTh ypaBHEHHS U HEPABEHCTBA,

VY4- BRIOMHATH AEHCTBUSA C PYHKIUSIMH, TEOMETPUUECKUMHU (DUTYpaMHu;

VY5- cTpouTh 1 UCClIeA0BaTh MAaTEMATUYECKUE MOJIEIH, JIOTHYECKH OOOCHOBBIBATh CYXKAECHUS,

VY 6- BBIIBUTaTh TUIIOTE3bI U IOHUMATh HEOOXOIMMOCTh HX MPOBEPKHU;

V7- iCHO, TOYHO ¥ TPAaMOTHO BBIPa)KaTh CBOM MBICJIU B YCTHOW U MMCbMEHHOM peuu;

V8- ucosib30BaTh pa3IMYHbIC I3bIKM MATEMAaTHKHU: CIOBECHBIN, CHMBOJIMYECKHH, TpaduecKuil;



VY9- cBOOOHO MEPEXOAUTD C A3bIKA HA SI3BIK JJIS1 WILTIOCTPALIMU, HHTEPIIPETAllUU, apTyMEHTalUN
U J10Ka3aTeJIbCTBa,
VY10- caMOCTOATENHHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO JIEATEIHHOCTb.

3. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE ITIPOI'PAMMBI
MNOATOTOBKU CIHENMAJIMCTOB CPEJJHEI'O 3BEHA

VyeOnas aucummiuHa (nasee aucuummimHa) CO.1.11 MaremaTtmka B I[porpamme
HOJArOTOBKH CIELUAIUCTOB CPEJHEr0 3BE€HAa OTHOCUTCS K 00Ileo0pa3oBaTeIbHbIM y4eOHBIM
mucrmuinaaM  (6a3oBeiM) mo  crenuanbHocTH  CIIO  42.02.01 Pexnama kBanudukanus
Crienpanuct 1o pexjiame.

VYyeOHas aucuuniauHa MaremaTuka OasupyeTcsi Ha 3HAHMSIX, YMEHHUSAX W HaBbIKax,
HOJYYEHHBIX CTYAE€HTaMM IIPU U3yYeHHUH IIpU n3ydyeHun Matematuku, ['eomerpun B 1-9 knaccax
IIKOJIBI.

3HaHHSA, YMEHHS U HaBBIKM, IIOJIyYEHHBIC CTyJCHTAaMU IIpU H3YYCHUM JaHHOU
JUCLUIUINHBL, OYIyT UCIOJIb30BaHbl IPU U3YyYEHUH TUCUUIUINHbI

1.OxoHOMUKa OpraHU3alUH.

4. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA YYEGHOU JUCIHUTJIUHDI:
[lepedyeHb peKOMEHAYEMBIX KOMIIETEHIIUI HE UMEET.

5. CTPYKTYPA U COAEP KAHUE YUEFHOM JUCIHUATLIAHBI

5.1 O0beM y4eOHOI TUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Obvem uacoes
Bup yueoHoii padoTnl

1 cemectp 2 cemecTp BCEI'O
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 96 128 224
O0si3aTesqibHAsi ayIUTOpPHAasE y4deOHasi Harpy3ka 48 60 108
(Bcero)
B ToMm unce:
JIEKLIUA 16 20 36
[IpakTuueckue 3aHsATHS 32 40 72
CamocTtosiTesibHas padoTa o0yualomerocs (Bcero) 48 60 108
B Tom unciie:
Pabota o remam 24 60 108
IIpomexxyTouHas arrecranus - 2 KoHc., 8, 1PK,

ADPK 6 yacoB JK3amMeH
JK3aMeH




5.2. TeMmaTH4ecKHii NJIaH U cojiep:KaHMe Y4eOHOI THCHMIIMHBI « MaTeMaTHKa»

HaumenoBanue Oo0bem YpoBeHb
Conep:xanue y4eOHOIro MaTepuaJa
pa3iesioB M TeM 4acoB OCBOCHHS
BBenenue Coaep:xaHue y4eOHOro MaTepHuaJia: 12
3aHATHS JTeKIIMOHHOTO THIIA
IIpakTHYecKkre 3aHATHS 1,2
Martemaruka 1 Hay4HO-TEXHUYECKHI mporpecc. Poiib MaTeMaTHKU B OJTOTOBKE 4
crenuagnucToB cpennero 3BeHa (bankoBckoe eino).BerancanrenbHble HABBIKU
CamocrosiTesibHas padoTa o0yuarwuuxcsi: cooduienue no reme «l[Ipumenenne 8
MaTeMaTHKHU B Moel Oyayiieit mpodeccumy
Tema 1. Kopnu, | Conep:kanue yue6HOro matepuaJja: 14
CTENeHH. Kopuu u crenenu. KopHu HaTypaiabHON CTeNeHM M3 4MCiIa U UX CcBoMcTBa. CTemeHmb ¢ 2
IIPOM3BOJIbHBIM JI€HCTBUTEIbHBIM [10KA3aTEIEM U €€ CBOWCTBA.
IIpakTH4YecKkue 3aHATUSA
[IpeoOpa3oBaHre ¥ BBIYHCICHUE 3HAYCHUH PAllMOHAIBHBIX, UPPAIIMOHAIBHBIX, CTCIICHHBIX, 123
MOKa3aTeIbHBIX BBIPAKEHUH. 4
[Tposepounas padora Nelmo Teme «CreneHHble QYyHKITHI
CamocrosiTeibHAs padoTa 00yYalOIIMXCH:
peleHue 3aJjaHuii o o0pasily, MOJAroTOBKA COOOIIEHUH, paboTa ¢ KOHCIIEKTOM JIEKIUH, 110 8
COCTaBJICHUIO CIIPABOYHOI'0 MaTepuaa.
Tema 2. Crenennm wu | Cogep:kanue y4eOHOro MaTepuaJa: 16
Jorapu¢pmeol. 3aHsATHSA JJEeKIMOHHOTO THIIA
Ioka3zareabHas U | Crenenu u jorapu@mbl. CTENEHH ¢ pallMOHATBHBIMU NIOKa3aTeNIIMHU, UX cBoMcTBa. CTeneHu ¢ 2
Jorapupmuyeckas NEHCTBUTENBFHBIMHA TIOKa3aTeNsAMU, uX cBoicTBa. Jlorapudm uncna. IlpaBuna neiicTBuil c
pyHxnum. jorapumamu.
IIpakTHYecKkHue 3aHATHA 123
[IpeoOpazoBanre M BHIYUCICHUE 3HAUYEHUN CTEMIEHHBIX U TTOKA3aTEeIbHBIX BBIPAKEHUH. 5

ITpoBepounas pabota Ne2 no Teme «IIpeobpazoBaHus BEIpaXXEHUH, COlEpKAIUX CTETIEHU U
Jorapu@mb»




HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHHS

CamocrosiTeibHast padoTa 00y4arOIMXCH !

Pemenue 3aganuii no oOpasiy, MOJArOTOBKa COOOIIEHUH, paboTa ¢ KOHCIIEKTOM JIEKLIUH, IO
COCTaBIICHUIO CIpaBOYHOro marepuana. Munmu-pedepar «IIpumenenue norapupmMudeckoit
¢byHkuun B 3koHOMuKe» CoollieHue: «YuyeHble-MaTeMAaTUKH, BHECUIME BKJAJ B pa3BUTHE
TEMBI»

Tema 3. YpaBHeHuUs U
HEepPaBeHCTBA

Conep:kanue y4eOHOI0 MaTepHuaJia:

14

3aHATHSA JTeKIMOHHOIO THIIA
PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. lIpruMeHeHne MaTeMaTHYECKUX METOI0B
JUISL pELLIEHUs COJIEPKaTEeNbHbIX 3a/1a4 U3 Pa3JIMUHbIX 00J1aCTe HAYKU U MPAKTUKH.

IIpakTH4YecKkue 3aHATUSA
Pemrenue nmokazaTenbHbIX, HPPAIMOHATBHBIX, JTOTapH(PMHUYECKIX, TPUTOHOMETPHYECKUX
ypaBHeHUl u HepaBeHCTB. [IpoBepounas pabota Ne3 mo Teme «YpaBHEHHUS U HEPABEHCTBA»

2,3

CamocrosiTesibHasA padoTa 00yYaOIIUXCH:
pelieHre 3ajaHuil no o0pasily, HOJAroTOBKA COOOIEHUM, COCTaBJIEHHUE CIPABOYHHKA

Tema 4. OcHoOBHBIE
NOHATHS W TeopeMbl
cTepeoMeTPUM.

Conep:xanue y4eOHOro MaTepuaJia:

14

3aHATHA JTeKIHOHHOIO THIIA

AKCHOMBI CTEPEOMETPUH U TPOCTEMIINE CIEACTBUS U3 HUX. B3anMHOe pacnosioxkenue aByx
IPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXKAY NPpAMBIMU. [lapaieabHOCT IPSMON U IIIOCKOCTH,
MapajuIeIbHOCTh IIIOCKOCTe!. [lapaiennbHOEe MPOEKTUPOBAHKE U €T0 CBOMCTBA.
[TepieHAUKYISIPHOCTD NPSIMON U IUNIOCKOCTH. CBSI3b MEXy MapajuIeIbHOCTBIO U
NEePIEeHIUKYISPHOCTBIO MPSAMBIX U III0ocKocTel. OpTOroHaIbHOE IPOEKTUPOBAHUE.
IlepnieHauKyIsp U HAKJIOHHAsA. YTOJ MEXAY MPSAMOH U IUIOCKOCTBIO. JIBYTrpaHHBIN yIoOJI.
Yros Mexay MI0CKOCTAMU. [IepnenAuKyIsIpHOCT JBYX INIOCKOCTEH.

IIpakTuyeckue 3aHATHSA
N3ob6paxenune Guryp B CTepeOMETpUH.

1,2,3

CamocrosiTeibHast padoTa 00y4alOIMXC:




HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHHS

paboTa ¢ KOHCIEKTOM JIEKLIUH, y4eOHBIM MaTepuasioM (Y4eOHUKOM, JONOJHUTEIBHOM
JUTEPaTypoil), IO COCTABICHUIO IJIaHA ¥ TE3UCOB OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
CooOuienne ««IIpakTuyeckoe IPUMEHEHHE OCHOB CTEPEOMETPUH B KUZHUY

Tema S.
MHororpaHHuKu

Conep:kanue y4eOHOIr0 MaTepHuaJia:

15

3aHATHSA JTeKIHMOHHOIO THIIA
[loHATHE O TrEOMETPUYECKOM Tele M €ro IOoBEepXHOCTU. MHororpanHuku. Ilpusma.
[Tapayutenenunen u ero ceoucraa. Ilupamuna.

I[IpakTuyeckue 3aHATHS
[IpencraBnenne O MpaBUIBHBIX MHOTOrpaHHHMKax. [IpakTmueckas pabora «M3roroBieHue
pa3BEpPTOK NPaBUIILHBIX MHOIOI'PaHHUKOBY. Pemenue 3aaa4 no teme "MHororpanHuku"

2,3

CamocrosiTesibHasA padoTa 00yYaOIIUXCH:

penieHue 3aJanuii Mo o0pasily, MoAroToBKa COOOIIEHUM, CO3/TaHne MOIeIIeH
MHOTOTPaHHUKOB, paboTa co cioBapsimMu U cripaBouHukamu. Coobienne «IIpakTudeckoe
IMPUMCHCHUC 3HAHUI TEMBI B KHU3HCACATCIIbHOCTH YCJIOBCKA»

Tema 6. OcHOBBI
TPUTOHOMETPUH

Copep:xanue y4eOHOro MaTepuaJia:

26

3aHATHSA J1eKIMOHHOI0 THIIA.

Pagunannoe nzMepenue yrios U gyr. COOTHOLIEHUE MEXAY PaJuaHHON U IpaJyCHOM MepamMu
yria. CuHyc, KOCUHYC, TAHT€HC, KOTaHT'€HC YKciia. TpuroHomerpuieckue pyHKuuu
YHCIIOBOTO apryMEHTA, 3HaKU UX 3HaueHU. CUHYC ABOWHOTO yriia. @OpMyJIbl CIIOKEHMSL.
@opMyIIbI IPUBEICHUS.

[Ipocreiilre TPUrOoHOMETPUYECKUE YPABHEHUS.

1,2,3




HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHH

HpaRTn'{ecmle 3aHATHUSA

Panuannoe uzmepenue yriaoB u 1yr. COOTHOILIEHHE MEXAY PaJluaHHON U TpaJyCHOM MepamMu

yrina. CuHyc, KOCHHYC, TAHT'€HC, KOTaHTeHC yKcia. TpuronoMerpuyeckue QyHKIHNA
YHCIIOBOTO apryMEHTa, 3HaKU X 3HaueHU. CUHYC ABOWHOTO yriia. @OpMyJIbl CIIOKEHHUS.
@opMyIIbl IPUBEICHUS.

[Ipocreitmme TpuronoMerpudeckue ypapHeHus. [Iposepounas padota Ne5
«IIpeobOpa3oBaHye TPUTOHOMETPHUUECKHUX BBIPAKCHHID)

[TpoBepounas padora Ne6 «Pemienne TpuronomeTpudeckux ypaBHeHuin» [IpoBepounas
pabora Ned DneMEHTBI TPUTOHOMETPUHU

CamocTosiTe/ibHasi padoTa 00yYalNIUXCSl: PEIICHHE 3aJaHui 1T0 00pasIy

12

Tema 7. Tema m
MOBEPXHOCTH
BpallleHUusl

Coneprxanue yue0HOro MaTepHuaJa:

14

3aHATHA JJEKIIUOHHOI0 TUIIA.

[ToBepxHocTh Bpamenus. Teno Bpamenus. L{umuanp u konyc. Ilap u cdhepa. Bzaumuoe
pacnojoxkeHue miockoctu u mapa. KacarenpHas minockocts k chepe CedeHus UMINHIpa U
KOHYCa IJIOCKOCTBIO.

IIpakTH4YecKkue 3aHATUSA

Pemenue 3agau no remam [loBepxHocTh Bpamienus. Teno Bpamenus. [{lunuHaap u KoHycC.
lap u chepa. BzaumHoe pacnonoxeHue miIocKocTu  mapa. KacarenbHast miIockocTh K
cdepe CeueHust HWIMHIPA U KOHYca IIOCKOCThIO [TpakTrueckas padorta «3rotronenue
pPa3BEPTOK TEJI BPALLECHU»

2,3

CamocrosiTeibHast padoTa 00y4arOIMXCH:

perieHue 3aanuii mo o0pasily, MoAroTOBKa COOOIIEHNM, CO3/TaHne MOJIeNIeH TeJl BpalleHHs,
pabota co cioBapsiMu U cipaBouHukamu, Muteprerom. Coobienue «lIpaktuueckoe
IMPUMECHCHUC 3HAHWH TeMBI B KHU3HCACATCIIbHOCTHU YCJIOBCKA»

Tema 8. U3mepenus B
reoMeTpMu.

Conep:kaHue y4eOHOT0 MaTepHaJia:

15

3aHATHSA JTeKIIMOHHOI0 THIIA
O06wem u ero uzmepenue. opmyisl 00beMa MPU3MBL, TUPAMUJIBL, IMIIMHAPA, KOHYCa, [1apa.
@®opMmyJbl IIIOLIAIN TOBEPXHOCTEHN IIMIIMHApPA U KoHyca. Dopmya miomaau chepsl.

2,3




HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHH

IIpakTHYeckne 3aHATHS

O6beM u ero uzmepenue. Dopmysbl 00beMa MPU3MBbI, MUPAMUIbI, HUIUHAPA, KOHYCA, 11apa.
@®opmyIIbl TUIOMIAN TOBEPXHOCTEN IIMIMHAPA U KoHyca. DopMyiia miomanu cgepsl.
ITpoBepounast pabota Ne7 o Teme «M3mMepeHus: B reOMETPUN»

CamocrosiTeibHas padoTa 00y4arOIIMXCH:
peleHne 3ajaHui 1o o0pasily, MOJArOTOBKA COOOLIEHUH, POEKTHAs IeATEIbHOCTh

Tema 9. ®dynkumnu; ux
cBOicTBa M rpaduKu.

Coaep:xanue y4eOHOro MaTepuaJia:

18

3aHATHS JTeKIMOHHOIO THIIA

Uucnosas ¢pynkuus. CrnocoOsl 3ananus GpyHkuuid. ['paduku ¢pynkumii. [Ipocreiimme
npeoOpa3oBanus rpagukoB GyHKIMHA. MOHOTOHHOCTh, OTPAaHUYEHHOCTb, YETHOCTh U
HEYETHOCTbh, MEPUOANIHOCTh (pyHKIMU. OOpaTHas yHKIuA. ApruMEeTHIECKHAE ONIepaliuu
Haj ¢pyHkuuaMu. [TokazartenbHas, sorapudmMudeckas U CTeeHHas GyHKLUS, UX CBOICTBA U
rpaduKy.

IIpakTH4YecKkue 3aHATUSA

[TocTpoeHnue nokazarenbHbIX JOTapUPMUUECKUX, CTEIEHHBIX, TPUTOHOMETPHUUECKHUX
rpacdukoB u ux npeodpazobanus. [Ipaktuueckas padbora «I[locTpoeHne mokazaTenbHBIX
J0Tapu(PMHUUECKUX, CTETIEHHBIX, TPUTOHOMETPUYECKHUX I'pauKOB C TOMOIIIBIO
AJIIEMEHTAPHBIX MPEOOPA3OBAHHIN.

2,3

CamocrosiTe/ibHasi padoTa 00yYarOIIUXCH:

pelieHre 3aaaHuii mo o0pasiry, HoJAroToBKa COOOIIEeHUH, paboTa CO CIOBapsIMH U
CIPaBOYHHMKAMHU, BBIIIOJIHEHUE YEPTEkKEH, CXeM, pacdETHO-TpapuuecKuX padoT, MPOeKTHAs
JEeITEIbHOCTD

Coneprxanue yue0HOro MaTepuaJia:
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HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHH

Tema 10. Hauyaaa
MaTeMaTH4YeCKOro
aHaJIN3a

3aHATHSA JTeKIHOHHOIO THIIA

ITponsBoHas, ee reOMETPUUECKUN U MEXaHNYECKUI cMbICIL. IIpon3BogHas cymmel,
NPOM3BEACHUS M YaCTHOTO ABYX (pyHKumii. [Ipon3BonHas creneHHON QyHKIUH ¢
HaTypajbHbIM N0Ka3ateneM. [IpousBonnas Tpuronomerpuueckux GyHkuuid.[lponzBonnsle
NOKa3aTeIbHOMH, JOrapuPMHUUECKON U 0OpAaTHBIX TPUTOHOMETpUYECKUX (PpyHKIM. Bropas
IPOM3BOJIHAS, €€ (PU3MUECKUIl CMBICI.

[TpaBuno nuddepenuupoBanus cioxHo ¢ynkuuid. IlocTtpoenue rpadukoB ¢ MOMOIIBIO
npou3BOJHON. IIpakTMKyM IO NOCTPOECHHIO TIpapuKoB (YHKIMHA C HCHOJIb30BAHUEM
npousBogHoi IlepBooOpasnas.Heonpenenenuslit uuTerpan u ero coicrsa. Haxoxnenue
HEOIIpeIeIEHHOr0 uHTerpana. llpuioxkeHue HEONpeNeIeHHOT0 HHTErpajga K pEIICHUIO
IIPUKJIAHBIX 33/1a4.

2,3

IIpakTH4YecKkue 3aHATUSA

IIpou3sBoaHas, €€ reOMETPUYECKUI U MEXaHUYECKUI CMBICIL. [Ipon3BOHAs CyMMBI,
MIPOU3BEICHUS U YacTHOTO NBYX (hyHKUUHU. [Ipon3BoaHas creneHHoM QyHKINU C
HaTypaJbHBIM MoKa3ateneM. [IpousBoanas Tpuronomerpuaeckux ¢yHkuid.[Iponszsoansie
MOKa3aTeIbHOM, IOrapu(PpMUUECKON U 0OpaTHBIX TpUTOHOMETpUYecKuX pyHkuuid. Bropas
MIPOU3BOJIHAS, €€ (PU3UUECKUN CMBICIT.
ITpaBuno nuddepenunpoBanus cioxuoi GyHkiuii. [loctpoenue rpaukoB ¢ TOMOIIBIO
npon3BoHOM. [IpakTHKyM 1o noctpoeHuto rpadukoB GyHKINN C UCTIONb30BAaHUEM
npousBoHOM [lepBooOpasznas.Heonpenenennslil nHTErpan u ero cBoiicrea. Haxoxnenue
HEONPENEIEHHOT0 nHTerpana. llpuioxenne HeonpeaeaeHHOro HHTerpasia K peeHnio
MIPUKJIAIHBIX 3a7ad.

[TpoBepounas padota Ne8«Tabnuia npousBoaubiX. [IpaBuia HaX0XKACHUS TPOU3BOTHBIX)
ITpoepounas pabota Ne9 «IIpaBuino auddepeHurpoBaHus cI0KHON PYHKIUN»
[IpoBepounast pabora NelO «Onpenenennsiii uurerpain. @opmyna Hetorona —JleiiOnuma»

10
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HanmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOIro MaTepuaJia

O0nLeM
4acoB

YpoBenb
OCBOEHHS

CamocrosiTe1bHast padoTa 00y4arOIMXCo:

pelieHre 3aanuii no o0pasily, HoJAroToBKa Coo0IIeHuH, paboTa co CIOBapsIMU U
CIIPaBOYHHMKAMU, TPOCKTHAS ACSTEIHHOCTD

Tema 11 BekTopnl H

KOOpAMHATLI.

Conep:kanue y4eOHOIr0 MaTepHuaJia:

15

3anarus JICKHHHOHHOI'0O THIIA

BekTops! Ha mmockocTy U B mpocTpancTBe. JleiicTBus Haa BekTopamu. Paznoskenue BekTopa
Ha cocTrabiisitomue. [ [psaMoyroapHbIe KOOPAMHATHI HAa TIIOCKOCTH U B IIpoCcTpaHcTBe. JleicTBus

Haa BEKTOpaMH C 3aJlaHHBIMH KOOpJAMWHATaMU. qDOpMy.]'IBI IJI1 BBIYMCIICHUSA JJIMHBI BEKTOPA,
yriia MCXKXIAy BCKTOpaMHu, paCCTOAHUA MEKAY ABYMSA TOYKaMH.

IIpakTnyeckue 3aHATHSA

BekTopbl Ha MIIOCKOCTH U B MpocTpaHcTBe. JledcTBUS HaJl BeKTopaMu. Pa3noskeHue BekTopa
Ha cocTasistoniye. [ I[psMoyroapHbple KOOPAUHATHI Ha IIJIOCKOCTH U B IIPOCTPAHCTBE.
JlelicTBUS HaJl BEKTOPAMU C 3aJJaHHBIMU KOOpAMHAaTaMU. DOpMYJIbI JUIs BEIYUCIICHUS UTUHBI
BEKTOpA, yria MEeXIy BEKTOPaMH, PACCTOSTHUS MEXKY JBYMs TOUKaMU

ITpoBepounas pabota Nell nmo Teme «BeKTOpbl M KOOPJIMHATHDY

1,2,3

CamocrosiTe/ibHasi padoTa 00yYarOIIUXCH:

pelieHre 3aaHuii mo o0pasiry, HOAroTOBKa COOOIIEHUH, paboTa ¢ KOHCIIEKTOM JIEKIIHH,
yueOounkoM. CooOiieHue «Y4deHble-MaTeMaTHKH, BHECIINE BKJIA]] B PA3BUTHE TEMBI»

Tema
KomOunaropuxka

12.

Conep:kaHue y4eOHOT0 MaTepHaJia:

13

3aHATHSA JEeKIMOHHOTO THIIA

OCHOBHBIE TIOHATHSI KOMOMHATOPHUKH.

3aga4n Ha MOJCYET YNCIIa pa3MELIeHNUil, IepecTaHOBOK, COUETaHUI.
®opmyna 6unoma HetotoHa. ColicTBa OMHOMHUAIBHBIX KO (UIIMEHTOB
Tpeyronpnauk [lackais.

1,2

11




HanmenoBanmue Oo0bem Yposenn
Conep:xanue y4eOHOIro MaTepuaJia
pa3/1esioB U TeM 4yacoB OCBOEHH
IIpakTnyeckue 3aHATHSA
OcHOBHbBIE TOHATHSA KOMOMHATOPUKH.
3ama4yn Ha MOJICYET YKMCIIa Pa3MEIIeHUH, TIePEeCTAaHOBOK, COUCTAHHIH. 3
®dopmyna buaoma Herotona. CBoiicTBa OMHOMHAIBHBIX KOA(D(UIIMEHTOB
TpeyronsHuk Ilackans.
CamocTosiTesibHAsE pad0Ta 00yYAKOIIMXCS:
pelIeHre 3aJaHuii Mo o0pasily, MOArOTOBKA COOOIIEHUH, MPOCKTHAS ICITEIHHOCTb. 8
CooOrienne «YueHble-MaTeMaTHKY, BHECIIKE BKIIA]] B PA3BUTHE TEMBD»
Tema 13. Coaep:xaHue y4eOHOro MaTepuaJia: 6
HUrorosoe noBropenue | 3aHATHS JEeKIIHOHHOI0 THIIA 2
IMpakTunyeckue 3aHATHSA 4
NPOOHbIE IK3aMEeHbI
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCs:
Bcero: 224

JI71st XapaKTepUCTHKH yPOBHS OCBOCHHS Y4EOHOTO MaTepHaa HCIOIb3yIOTCs CIeAyIoImue 0003HAYCHUS:

1 — o3HaKkoMuUTeIBbHBIN (Y3HaBaHUE paHee U3yUCHHBIX 00BEKTOB, CBOMCTB);

2— penpoAyKTUBHBIN (BBITIOJHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKIIUHU HITH TTOJT PYKOBOJCTBOM);
3-TIPOAYKTHBHBII (TUIAHUPOBAHUE M CAMOCTOSTEIILHOE BBINOJIHEHHUE JIEATEIbHOCTH, pellIeHHe POOJIEMHBIX 3a/1a4).

12




3aHATHS, TPOBOAUMBIE B HHTEPAKTUBHBIX (hopMax

Ne n/mm Tema 3aHsATHSA Popma
1. «Jlenb poxxaeHus yuciua "'y ['pynnoBoi mpoekT
2. [Tpou3BojHas M €€ IPUMEHEHHE B DKOHOMHUKE Y4eOHBIH MPOEKT
3 i/([);THe;\;[aTHKa B ronbl Bemukoit OteuecTBEHHOU T'pyIIIOBOi poeKT

6. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOMN
JUCIHHUIIINHBI
6.1. TpeGoBaHUsi K MUHMMAJBLHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecreuyeHHuI0
Peanu3zanus nporpammel yueOHOM qUCHUIUIMHEL MaTemaTuka TpedyeT Halln4uus y4eOHOTo
KaOMHEeTa, 3aKPEIICHHOTO 3a JIUCIIUIUIMHOM.

O6opynoBanre yueOHOTo KabUHeTA!
-paboune MecTa 10 KOJIMYECTBY 00YyUaroIuXcs;
-pabouee MeCcTo Ipero1aBaTess;

-KOMIUIEKT y4eOHO-METOJMUECKON JOKYMEHTAINH;
-HarJIsAHbIe TOCOOUs: Pa3laTOYHbIN MaTepual;

Texnuueckue cpernctBa OOYYEHHS: -  KOMIBIOTEP, MYJIbTHMEAHWA  KOMILIEKC
IPE3EHTAllMOHHOI0 MaTepuana.

6.2. UndopmanmnonHoe odecniedeHne 00yueHust
OcHoBHas iMTeparypa

1. 1. Mep3msix, A. I'. Marematuka. I'eomerpus. 11 kmacc. YriayGneHHbII
ypoBeHb : yueOHMK / A. I'. Mepansk, [I. A. Homuposckuii, B. M. IlonskoB ; noxn. pen. B.E.
[Tomonbckoro. - 7-e u3., crep. - Mocksa : [Ipocsemenne, 2023. - 256 ¢. - ISBN 978-5-09-103610-
7. - Texcr : anexktponHsit. - URL: https://znanium.ru/catalog/product/2160886. — Pexxim mocTyma:
IO TIOJIITHCKE.

2. Mep3znsak, A. I'. Marematuka. ['eomerpust. 10 knacc. YrinyOneHHbIH ypoBeHb :
yuebHuk / A. I'. Mep3nsk, [I. A. Homuposckuii, B. M. Ilonskos ; noa. pen. B. E. Ilogonsckoro. -
7-e u3A., crep. - Mocksa : [IpocBemenue, 2023. - 272 c. - ISBN 978-5-09-103609-1. - Teker :
anekTpouHbIit. - URL: https://znanium.ru/catalog/product— Pesxum moctymna: mo mojmucke.

3. bannun, K. B. Kparkuii kypc Beiciieit MaTematuku : yueOHuk / K. B. banaun, A.
B. Pykocyes ; mox oour. pex. K. B. banauna. — 7-e u3g. — Mocksa : [lamkos u K°, 2025. — 510 c.
: WJ1., Ta0J1., cXeM., rpad. — (YueOHble n3iaHus A5 OakanaBpoB). — Pexxum gocTyna: o nojamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=720251 (nata oopamenus: 15.06.2026). —
bubnuorp. B kH. — ISBN 978-5-394-06029-8. — TekcT : 21eKTpOHHBI.

JlonoJIHUTeIbHAS JIUTEpaTypa
4. [Hankun, A. C. 3agaud C pemieHUsIMM 10 BBICHIEH MaTeMaTuKe, TEeOpuu
BEPOSTHOCTEH, MAaTEMaTHUECKON CTATUCTHKE, MAaTEMaTHYECKOMY IIPOTPaMMHUPOBAHUIO : ydeOHOe
noco6ue / A. C. Hlankun, B. A. lllankun. — 11-e uza., nepepad. — Mocksa : Jlamkos u K°, 2026.
— 402 c. : w1, Tabn., cxeMm. — (YueOHble u3ganus Juis OakanaBpoB). — Pexum nocryma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=730853 (mara oOparieHus:
15.06.2026). — bubmmorp. B kH. — ISBN 978-5-394-05448-8. — TekcT : 271€KTPOHHBIHA.

5. TyranGaeB, A. A. 3amaun W yOPaOKHEHHWS TO BBICHIEH MaTeMaTHUKE s
ryMaHuTapueB : yueOHoe mocobue : [16+] / A. A. TyranbaeB. — 7-e usn., crep. — Mocksa :
OJIMHTA, 2024. — 401 c¢. - Pexum gocryma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=115143. — ISBN 978-5-9765-1403-4. — Tekcr :
3JIEKTPOHHBIMN.
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https://biblioclub.ru/index.php?page=book&id=115143

6. Kpemep, H. II. Marematuka sl KOJUIC[DKEH : yYeOHUK JJISI CPETHETO
npodeccuonansHoro oopazosanus / H. ILI. Kpemep, O. I'. KoncrantunoBa, M. H. ®puaman ; mos
penakuuein H. III. Kpemepa. — 12-e uzn., mepepad. u mon. — Mocksa : MznatenscTBo FOpaiit,
2026. — 408 c. — (Ilpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-17852-4. — Texkcr :

anexkTpoHHbd  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/583277 .
7. MartemMaTtuka : y4eOHHUK JJis CpeIHero MnpogecCHOHAIBHOTO 00pa3oBaHus / O

obmeit penakiueit O. B. TarapuukoBa. — Mocksa : U3parensctBo FOpaidit, 2025. — 450 c¢. —
(ITpodeccuonansuoe odbpazopanue). — ISBN 978-5-9916-6372-4. — TekcT : 3IEKTpOHHBIN //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561259

Pecypcbl nH(OPMALIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn "UHTepHeT', HE00X0AMMBIE
JJIs1 OCBOCHMS IV CHUILIMHBI (MOXYJIA)

Ne WutepHer -pecypc Onwucanue pecypca
n/n
1 http://www.fipi.ru/ nemoBepcuu EI'D
2 https://ege.sdamgia.ru/ noaroroska Kk [MA

7. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM
JUCHUTINHBI

Pabouas mporpamma yueOHOW mucuMIUinHbl «Matematrnka» oOecredeHa OIEHOYHBIMU
MaTepHaIaMu JJIsl TPOBEJACHHUS TEKYILETO KOHTPOJISI U TPOMEKYTOUHOM aTTECTALIUH.

OrneHOYHBbIC MaTepUaIbl BKIIFOYAIOT B ¢e0s DK3aMEHAIMOHHBIC OUJICThI, TECTOBBIC 3a/IaHMS,
3a/IaHUS U1 CAMOCTOSITEIbHBIX M KOHTPOJIBHBIX PaboT.

[IpoMexyTouHass arTrecTanusi CTYyJACHTOB OYHON (opMbl OOy4deHHs] TPOBOAMUTCA TIO
OKOHYAHUIO Kypca JUCIUIUIMHBI B (popMe IK3ameHa.

Tekymmii  KOHTPOJIb  PE3YJbTATOB  OCBOCHUSA  JAUCLUUIUIMHBI  OCYILIECTBISAETCS
MpernojiaBaTesieM B TIPOIIECCE TPOBEICHUS CaMOCTOATENBHBIX B (opMe TecTUpOBaHUS,
KOJUIOKBUYMa, YCTHOTO OMNpPOCa, MOJATOTOBKM COOOIIEHUH, MPOEKTa, a TaKKe BBIMOTHEHUS
00yYaroNMMUCS UHIMBUIYATbHBIX 3a/IaHUM.

Ilepeuens BonpocoB k nfu¢depeHPOBAHHOMY 3a4eTy.
Ymnciia ¥ BbIpasKeHUs
HatypanbHble uncna, 1enble uncia, 0ObIKHOBEHHBIE APOOU, JECITUUHbIE IpOOH,
1.1 | pauMoHanbHBIE YUCIIA, UPPALMOHAIBHBIEC YHCIA, AEHCTBUTEIbHbBIC YUCIIA,
apudmeTnyeckue AeUCTBUS C YHCIaMHU
12 CreneHb ¢ 1IEeTbIM, pallMOHATIBHBIM M J€HCTBUTENILHBIM IIOKa3aTeIeM; KOPHHU;
jorapu@m 4ucia; CHHYC, KOCUHYC, TAHT'€HC M KOTAHT€HC YKclia
2 YpaBHeHHUsI H HEPaBEHCTBA

VYpaBHenue ¢ ogHoi nepeMmeHHO. Kopenb ypaBHeHus. Cucrema ypaBHEHMH ¢
IBYMsI IepeMeHHbIMU. Perienue cucreMsl. JInHelHbIe ypaBHEHUS; KBaJpaTHbIE
ypaBHeHus. Llenbie ypaBHeHHs OoJiee BRICOKUX CTENEHEN; IpOOHO-palliOHAIbHBIE
ypaBHEeHHUsI. PABHOCHJIBHOCTh YpaBHEHHH, HEPABEHCTB U UX CUCTEM
2..2 | UppaunoHaiabHble YpaBHEHHS

2.1

2.3. | Iloka3arenbHble U JorapudMuyeckre ypaBHeHUS

2.4. | ApkcuHyc, apKKOCHHYC M apKTaHI'€HC Yucia. TpUrOHOMETpUYECKUE YPAaBHEHUS

HepaBenctBo ¢ onHoi nepemeHHoM. Pemienue HepaBeHcTBa. JIMHElHbIE WU
KBaJIpaTHbIE HepaBeHCTBA. J[poOHO-paliioHaIbHbIe HEPaBEHCTBA
2.6. | Iloka3arenbHble U JorapudMuyeckre HepaBeHCTBA

2.5.
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I'paduueckass MHTEpIIpeTalysl ypaBHEHHWH, HEPaBEHCTB M HX CUCTEM JABYX

21 IIEPEMEHHBIX Ha IIJIOCKOCTU
3. DyHKIUHT
@OyHKIMSA, apryMEHT U 3HaueHue (PyHKLUH, 00IaCTh ONPEIeJICHUS] U MHOXKECTBO
3Ha4eHUH QPYHKUUH, rpaduK GyHKIUU, HYIU QYHKIUH, TIPOMEKYTKH
3.1 | 3HaKOMOCTOSHCTBA, BO3pacTaHue U yObIBaHUE, HauOOIbIIee U HAUMEHbILIEe
3Ha4YeHUE, TOUYKU IKCTPEMyMa, HEPEPHIBHOCTh, TOUKA Pa3pbIBa, IEPUOJUIHOCTS,
YETHOCTh M HEYETHOCTh (PYHKLIUH
JIuneiinast GpyHKIus, ee cBoicTBa U rpaduk. YTiaoBoil KO3 UIMEHT TPSIMOH.
3.2 | KBagpatuunas ¢pyHKus, ee cBoricTBa u rpaduk. OOpaTHas
IPONOPIMOHAIILHOCTD, €€ CBOIMCTBA U rpaduk
3.3 | Crenennas dyHKuus, ee cBoiicTBa U rpaduk. OyHKIMs Y = Q/;
3.4. | Iloka3arenpHas (GyHKIMS, €€ CBOWCTBA M rpaduK
3.5 | Jlorapudmuueckas GyHKIH, ee CBOWCTBA U rpaduK
36 Tpuronomerpuueckue (QyHKUUM, UX cBodcTBa U rpaduk. OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKINH, X CBOWCTBA U rpaduKu
[MpeoOpazoBanusi rpadukoB ¢yukuuit. [paduku  ¢ynkumii Yy = f (X - a) ,
37 | y=f(x)+a, y=Ff(-x), y=—F(x), y=f(]x), y=[f(x). Tpapux
KYCOYHO 33/1aHHOW (YHKIIUU
4 DJIeMEeHThl MATEMATHYECKOI'0 AHAJIN3A
[Ipou3BosmHasi, TEOMETPHUECKUI CMBICI TPOU3BOAHOM, (U3NUYECKUNH CMBICT
4.1 | mpousBoanoil. Juddepenuupyembie GyHKUUU. YTIOBOH KO3 (dULIUEHT
KacatelnbHO K rpaduky GyHkuu. CKOpOCTh MaTepUaIbHON TOUKH
4.2 | IlpaBuna nuddepenunpoBanus. [IponsBoaHbIe 3ieMeHTApHbBIX (GYHKIUN
[IpumeneHnne nTPOU3BOAHONW TpPU MCCIEAOBAHUU DIEMEHTAPHBIX (YHKIIHH,
4.3 | HAXOXKJAEGHUE TOYEK OKCTPeMyMma, HaMOOJBIIMX M HAUMEHBLIMX 3HAuYEHUIl
GyHKIMHI, IPU OCTPOEHUH TPaPUKOB
44 [TepBooOpasHas QPyHKIIMH, MIIONIAAb KPUBOJIUHEHMHON TPAIEINH, OTPEICICHHBIH
uHTerpai, popmyna Hetorona-Jleitbuuma
5 CTaTHCTHKA U TeOpHUsI BePOSITHOCTEH
Cay4aliHplif 3KCIIEPUMEHT, SJIEMEHTapHOEe COOBITHE, Ccly4yailHoe coObITHE,
51 | BEPOATHOCTH CIy4yallHOTO COOBITHS; (opMyJia CIIOKEHHUS BEPOSTHOCTEH.
Cayyvaiinelii BbIOOp. BeposTHOCTH COOBITHH B OIBITaX C PABHOBO3MOXHBIMU
9JI€MEHTapPHBIMU COOBITUSIMHU
52 HeszaBucumble coObiTusi. BepoATHOCTh mepecedeHHss HEe3aBHCHMBIX COOBITHH.
" | YcnoBHas BepoATHOCTh. PopMyJia OJHON BEPOSITHOCTH
6 I'eomeTpust
6.1 | durypsl Ha INIOCKOCTH, UX CBOMCTBA; TEOPEMBI IIAHUMETPUHI
B3anmHoe pacnonokeHue npsSMbIX U III0OCKOCTENW B MPOCTPAaHCTBE. TeopeMbl 0
6.2 | B3aUMHOM pacroIOKEHUH NPSAMBIX U TIockocTel. [Ipoekuus puryps Ha
IJIOCKOCTh. Teopema o Tpex nepneHIuKyaspax
6.3 VYTl B NPOCTPAHCTBE MEKLY IPAMBIMH U ILIOCKOCTAMH. TpexrpanHblii u
MHOTOTPaHHBIN YTOJI
6.4 MHororpaHHMKH: pU3Ma, MapajulesenuIies, TeTpa’ap, nupamuaa. Mx
anemeHTsl. [loctpoenne ceuenuit [IpssMOyTrosibHBIN MapauIeaenuIe.
6.5 Tena BpameHus: UUIMHIP, KOHYC, MIap U cdepa, ux 31eMeHTsl. CeueHus Te
BpaLLCHUS
Brruucienue 351eMeHTOB MPOCTPAHCTBEHHBIX TEN (TMHBI peOep, YIIIbI).
6.6 | Brruncnenue miomaael MOBEPXHOCTEH 1 00bEMOB MHOTOTPAHHUKOB U Tell

BpAILICHUS
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Cucrema koopauHar B npocTpaHcTBe. Koopannatel Touku. Bekrop.
KoopauHaTsl BeKTOpa

KomnnHeapHble 1 KoMIIIaHapHble BEKTOPbI. C10KEHUE BEKTOPOB. Y MHOXKEHHE
6.8. | BeKTOpa Ha YUCIIO, CKAJSIPHOE IPOU3BEACHNE BEKTOPOB. Briunicienue AnuH u
YIJI0B ¢ NIOMOUIbIO BEKTOPOB

6.9 VYpaBHEeHHE IIIOCKOCTH, YPaBHEHU NPSIMOI B IPOCTPAHCTBE, ypaBHEHUE CEPHI,
(dhopMyIia paccTOSTHUSL MEKY TOUKAMH

6.7

8. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOLIUXCS ITIO OCBOEHUIO
JUCHUIIVIMHBI (MO Y JIS)

MeTtoauyecKkue yKa3aHusl 10 BbINOJHEHHIO JIEKIMOHHBIX 3aHATHH

Hanmcanue KoHCHEKTa JIEKIUI: KPaTKO, CXEMaTHYHO, TOCJIEI0BAaTENbHO (UKCHPOBATH
OCHOBHBIE TOJIOKEHHMSI, BBIBOJBI, (HOPMYIHPOBKH, 000OIIEHUS; MOMEYaTh BaKHBIE MBICIIH,
BBIIETIATh KIIIOYEBBIE CJIOBA, TEepMHUHBL. IIpoBepka TEpMHMHOB, MOHATHH C MHOMOUIBIO
SHIUKJIONIEINH, CIIOBAPEii, CIIPAaBOUYHUKOB C BBIMHUCHIBAHUEM TOJKOBaHUH B TeTpaab. OO03HAYUTD
BOIPOCHI, TEPMUHBI, MaT€pUaJl, KOTOPBIH BBI3bIBAET TPYAHOCTH, IOMETUTH U HOMBITATbCS HAUTU
OTBET B peKoMeHAyeMoil nureparype. Ecim camocTosTenbHO He ynaercs pa3oOparbcs B
Mmarepuaie, Heo0X0AMMO COPMYITHPOBATH BOTIPOC U 3a]1aTh MPETOAABATEI0 HA MPAKTHYECKOM
3aHATHUU.

MeTtoauyeckue yKa3aHusi 10 BbINOJHEHUIO NPAKTHYECKUX 3aHATHI
[IpopaboTka paboueil mporpammsl, yaensis oco0oe BHUMaHUE LEIsIM U 3a/ladaM CTPYKType U
COJIEp’KaHUI0 JAUCUUIUIMHBL. KOHCIeKTHpoBaHME MCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIH,
MOITOTOBKA OTBETOB K KOHTPOJBHBIM BOINPOCAM, MPOCMOTP PEKOMEHIYEeMOH IUTepaTyphl,
pabota ¢ TekcToM (yKa3zaTh TEKCT U3 UCTOUHMKA U Jp.). Pernenne pacueTHbIX 3a1aHui, pelieHue
3aJ1a4 110 aJIFOPUTMY U Jp.

MeTtoauyeckue yKazaHusi 10 BbINOJHEHHMIO 321aHUM /151 CAMOCTOSITeILHONH padoThI

3HAKOMCTBO C OCHOBHOM M [ONOJHWUTEIBHOW JIMTEPAaTypOM, BKIIIOYAs CIPABOYHBIE
n3/laHusl, 3apyOeKHble MCTOYHHKHU, KOHCIEKT OCHOBHBIX IOJIOKEHMH, TEPMHUHOB, CBEACHUH,
TPeOYIOLINX /IS 3aIOMUHAHUS U SIBJISIOLIMXCS OCHOBOIIOJIATalOLINMMH B 3To Teme. CocTaBlieHHe
JIOKJIaJIOB 110 IPOYUTAHHBIM JIUTEPATYpPHBIM HCTOYHUKAM U JIp

MeTtoau4yeckue yKa3aHusi 110 BINOJHEHHUIO 10K/IA10B

Hoxnan: [louck nurepaTypbl U cocTaBiieHne Oubiamorpaduu, UCTOIB30BaHUE OT 3 10 5
Hay4YHbIX paOoT, U3JI0KEHHE MHEHMs aBTOPOB M CBOETO CY)KJEHHs IO BHIOPAaHHOMY BOIIPOCY;
U3JI0’KEHNE OCHOBHBIX aCIEKTOB MTPOOJIEMBI.

Jloknaz o TeMe - 3TO U3y4eHue Hay4yHO!, ydeOHOH, HOpPMAaTUBHOM U APYTo JINTEpaTyphl.
OT6op HeoOXxomuMoro Marepuana, (OPMHPOBAHHE BBIBOJOB M pa3pabOTKa KOHKPETHBIX
pPEKOMEHIALUN [0 PELIEHUIO ITOCTABJIEHHOM LENW M 3aJaud; MPOBEACHHUE IPAKTUYECKUX
WCCTIE0BAaHUH TI0 TAHHOM MpOoOJIeMe WA BOIIPOCY.

Metoanyeckue ykazanus no noaroroske k JJ®K/sxk3ameny

Haubonee oTBETCTBEHHBIM 3TanoM B OOyUYEHUU CTYAEHTOB SIBISETCS 3K3aMEHAIlMOHHAS
ceccusi. Ha Hell CTy/IeHTBl OTYMTHIBAIOTCS O BBINOJHEHUU y4eOHOM Mporpammsbl, 00 ypoBHE U
o0bEMe TMOJYYEHHBIX 3HAHUWA. OTO TOCYJapCTBEHHass OTYETHOCTb CTYJIEHTOB 3a IEPUOJ
o0y4eHus, 3a u3yuyeHne yueOHOW AMCIUTUINHBL.

3aoroM yCHeImIHOM cJaud 5K3aMeHa SIBISIFOTCS CUCTeMaTHuyecKue, 100pOCOBECTHBIE
3aHATUS cTylaeHTa. OJHAKO 3TO HE MCKII0YaeT HEOOXOJUMOCTH CHelHalbHON padoThl mepen
ceccued W B mepuoJ caaud 3adeta. Cneuuduueckodl 3amayeil cTyleHTa B IEpUOJ]
HK3aMEHAIIMOHHON CECCHM SIBJISIIOTCS TMOBTOpEHHE, OOOOIIEHHE W CHCTEMAaTU3alus BCETO
MaTepuana.

B npomecce mMoOBTOpeHHs aHaIM3UPYIOTCS U CUCTEMATU3UPYIOTCS BCE 3HAHMS,
HAKOIUICHHbIE MPHU U3YYEHUU MPOTPaMMHOIO MaTepuana: JaHHble y4eOHMKa, 3alHMCH JIEKIIHA,
KOHCIEKThI IPOUYNTAHHBIX KHUT, 3aMETKH, CIECJIaHHbIE BO BPEMsI KOHCYJIbTALIUNA UM CEMUHAPOB,
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U ap.

Koncynbranuu, KOTOpblie MPOBOAATCS ISl CTYIEHTOB B IEPUOJI IK3aMEHALMOHHOW CECCHH,
HE0OXOMMO HCIOJIb30BaTh MJIsl yriyOJeHUs 3HAHW, AN BOCIOJHEHHUS NpOoOeNnoB U s
pa3pelieHust BCEX BOZHUKILINUX TPYAHOCTEM.

[Tpu moAroToBKe K SK3aMEeHy HEOOXOAMMO ellle pa3 MPOBEpUTH ceOs Ha MPEAMET YCBOCHUS
OCHOBHBIX KaTErOpUU U KJIKOUYEBBIX ITOHATUH Kypca.
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9.®0H/] OIIEHOYHBIX CPEJICTB 1O YUEBHOM JUCHUILIMHE CO.1.11.

MATEMATHKA
Tun 3ananus NucTpykuus [Tpumep 3ananust
3aganue [IpounTaiite Y CTaHOBUTE COOTBETCTBUE MEXKY BBIPAKEHUSAMHU U UX
3aKPbITOI'O THUIIA TCKCT U YHCJIIOBBIMH 3HAYCHUAMU.
Ha YCTAHOBJICHUE | YCTAHOBUTE K kaxn0ii no3unuu, 1aHHOHU B JIEBOM CTONOLE,
COOTBETCTBUSA COOTBETCTBUE o0EepUTE COOTBETCTBYIOLLYIO MO3ULMIO U3 ITPABOI0
(3natp) croJidna
Bripaxenue YucioBoe 3HaUCHUE
A 144 1 26
b V576 2 12
B V1225 3 24
r 676 4 35
3anumure BIOpaHHbIE HHU(PBI O] COOTBETCTBYIOIIUMU
OyKBaMH:

A b B I
3anaHue ITpountaiite VY CcTaHOBHUTE COOTBETCTBUE MEXKIY I'€OMETPUUECKUMU
3aKpBITOrO TUIA | TEKCT U ¢durypamu 1 ux cBOMCTBaMHU.

HA YCTAHOBJICHUE | YCTaHOBUTE K kaxnoi mo3uumu, 1aHHOH B JIEBOM CTOJIOLE,
COOTBETCTBHS COOTBETCTBUE no0EepPUTE COOTBETCTBYIONIYIO MO3UIHIO U3 ITPABOTO
(Ymetn) cToJIona
Purypsl CaoiicTBa
A | KBagpar 1 | Bce yribl npsMele,
MIPOTUBOIOJIOKHBIE
CTOPOHBI PaBHbI
b | TpeyronpHuk 2 | Bce cTopoHBI paBHBI,
Bce yribl 90°
B | Kpyr 3 | Cymma yriioB paBHa
180°
I' | IIpsaMoyronbHBIK 4 | Bce TOUKH HaXOATC
Ha OJTUHAKOBOM
pacCcTOSIHUU OT LIEHTpa
3anuiuTe BBIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIUMHU
OyKBaMu:

A b B r
3ananue ITpounraiite Pacrnionnosxure THNBI ypaBHEHUI U HEPABEHCTB B MOPSIIKE
3aKpBITOrO TUMA | TEKCT U BO3PACTaHUS UX CJIOKHOCTH PEIICHUS:

Ha YCTAHOBJIEHUE | YCTaHOBUTE 1. JIuneiinoe ypaBHeHue Buaa ax+b=0
MOCTE0BATENBHO | TOCIEA0- 2. KBagpatHoe ypaBHeHHe Bra ax>+bhx+c=0
CTH BaTENbHOCTh 3. Ipo6HO-palrrioHalIbHOE YpaBHEHUE

(3HaTh) 4. Cucrtema IByX JIMHEWHBIX ypaBHEHUH C IByMS

MNEPpCMCHHBIMU

3anuimre COOTBCTCTBYIOIIIYTO MMOCIICAOBATCIBHOCTD
nudp ciaera HapaBo:
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3ananue IIpounraiite Pacrnionosxure BUIbI B3aMMHOI'O PACIIONIOKEHUS IBYX
3aKpBITOrO THUIIA | TEKCT U IPSIMBIX B IPOCTPAHCTBE B IOPSIKE YBEIUYCHUS
Ha YCTAHOBJIEHUE | YCTaHOBUTE CJI0KHOCTH MX ONPEIEIICHU:
IIOCJIEZ0BATEIBHO | IIOCIEN0- 1. ITapayuienpHble IPSIMBIE
CTH BaTEJIbHOCTh 2. CkpeluBaromuyecs npsmblie
(YmeTn) 3. [lepecekaroruecs: mpsiMbIe
4. CoBmajaroiiue mnpsiMbie
3anuImTe COOTBETCTBYIOLLYIO IOCIEI0BATEIILHOCTD
udp cieBa HapaBo: ‘
3ananue IIpounraiite Kaxkas 13 nepeuncieHHbIX 0CIe10BaTEIbHOCTEN
KOMOHMHUPOBAHHO | TEKCT, BBIOEpUTE | IPABUIIBHO OTPakaeT BO3pacTaHUE YUCIIa IpaHelt y
ro TUIA C [IPaBUJIbHBII IIPABUJIBHBIX MHOTOTPaHHUKOB?
BbIOOPOM OJTHOTO | OTBET U 3anuiiuTe | BapuaHTbl 0TBETOB:
BEpHOT'O OTBETA apryMEHTHI, 1. Terparap — I'excasgp — Oxrtasap
U3 YETBIPEX obocHoBsIBatoue | 2. Okrazap — Terpasap — ['excasap

MPCAJTOKCHHBIX U

BbIOOp OTBETA

3. 'excasap — Oxrarap — Terparap

000CHOBaHUEM 4. Terpasap — Oxtasap — ['excasap

BBIOOpA IIpaBuibHbIi oTBeT: 1

(u3 paspsina

perteHus

TUIOBBIX 33J1ad,

COIOCTaBJICHUS,

10CJIe10BaTEIbHO

CTH)

(3HaTh)

3ananue [Tpounraiite Haiinure 3Hauenue Boipaskenus Sin 30° + cos 60°
KOMOWHHUPOBAHHO | TEKCT, BbIOepuTe | BapmaHTbI 0TBETOB:

r'o THIIA C IIPaBUJIbHBII 1.1;

BBIOOPOM OJTHOTO | OTBET W 3anwmiute | 2. 1/2;

BEPHOI'O OTBETA | apryMEHTHI, 3 V3

U3 4eThIpex 000CHOBBIBAIOIIHE 2

MPEUIOKEHHBIX U | BBIOOP OTBETA 4.0.

000CHOBaHUEM

BBIOOpA

(u3 pa3psina

peteHwst

THUIOBBIX 337124,

COITOCTABJICHUS,

1ocye10BaTeIbHO

CTH)

(Ymers)

3anaHue [IpounTaiite Kakoe u3 ciegyromux yTBEpKIACHUN O UJIWHIPE
KOMOWHUPOBAHHO | TEKCT, BBIOEpUTE | SABJISETCS BEPHBIM?

ro TUIIA ¢ IIPaBUJIbHBII BapuaHThl 0TBETOB:

BbIOOpOM ostHOTO | OoTBeT M 3anummute | 1. [lnomans 60k0BOI MOBEPXHOCTH IIUIMHIPA PaBHA
BEPHOTO OTBETa | apTyMEHTHI, MIPOM3BEACHUIO JUTMHBI OKPYKHOCTH OCHOBAHHS Ha
U3 YeThIpex 00OCHOBBIBAIOIINE | BBICOTY;

MIPEJITIOKEHHBIX U
000CHOBaHHEM
BBIOOpA

BBIOOp OTBETA

2. O0BEM UIUHIPA PAaBEH MPOU3BEICHUIO TUIOIIAIN
OCHOBAHMHA HaA ,Z[I/IaMeTp;

3. OceBoe ceueHHe IUINHIpa BCETa SABISETCA
KBaJpaToM;
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(u3 4. BricoTa IMIMH/Ipa paBHA PaUyCy €r0 OCHOBaHMUS.
TEPMHUHOJIOTUH,

¢akToB,

11apaMeTpoB,

IIPUHLIUIIOB)

(3Hatp)

3ananue IIpounraiite Kaxkas n3 nepeunciaeHHbIX eAMHUL U3MEPEHUs
KOMOHMHUPOBAHHO | TEKCT, BBIOEpUTE | UCIOJIB3YEeTCs Ul ONpesieneHus oobéMa tena?
ro TUIa ¢ IIPaBUJIbHBII BapuaHThI 0TBETOB:

BbIOOpOM oiHOrO | oTBeT M 3amuimute | 1. KBagpaTHsiii metp (M2)

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

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

MPEAJIOKEHHBIX U | BBIOOp OTBETA 4. Ap (a)

000CHOBaHHEM

BEIOOpA

(u3

TEPMHUHOJIOTHH,

(hakToB,

IapameTpos,

MIPUHITUATIOB)

(Ymetp)

3ananue [TpounTaiite Kakue u3 cneayronumx yTBepKIeHHUH SABISIOTCS BEPHBIMU
KOMOMHHPOBAHHO | TEKCT, BRIOEpUTE | ISl (PyHKIIHH y=X>?

r'0 THIIA C [paBUJIbHbIE BapuaHTbl 0TBETOB:

BBIOOpOM OTBETHI U 1. ®ynkums sBnaseTcs 4ETHOU

HECKOJIBKUX 3aMUIIUTE 2. @yHKIMSA BO3PACTAET HA BCEH YUCIOBON NIPSIMON
BAPUAHTOB apryMEHTHI, 3. O6nacTh 3HaueHUH PyHKIMN — BCE HEOTPUIIATEIbHBIE
OTBETa U3 00OCHOBBIBAIOIIME | YHUCTA

MIPENJIOKEHHBIX U | BBIOOpP OTBETOB 4 I'paduk GyHKIUU MPOXOJUT Yepe3 Hayaslo KOOPIUHAT
pa3BEpHYTHIM

000CHOBaHHUEM

BbIOOpa

(u3 pazpsiga

peleHus

TUIIOBBIX 3aj1a4,

COIIOCTABJICHHU,

MOCJIEI0BATEIBHO

CTH)

(3HaTh)

3ananue ITpounraiite Kakue u3 cneayomux yTBEpKACHUH 0 YNCIOBBIX
KOMOMHHPOBAHHO | TEKCT, BEIOEPUTE | MHOXKECTBAX SIBJISIFOTCS] BEPHBIMU?

ro THIIA C IIPaBUJIbHBIE BapuaHTbl 0TBETOB:

BBIOOpOM OTBETHI U 1. JIro6oe HaTypallbHOE YUCIIO SIBISIETCS LIETbIM;
HECKOJIBKUX 3aMUIINTE 2. Bce panyoHanbHbIe YnCa ABISIOTCS

BapHaHTOB apryMeHTHlI, JeNCTBUTENbHBIMY;

OTBETa U3 oOocHoBBIBarolMe | 3. MHOXKECTBO HPPALIMOHAIBHBIX YHCEN BKIIOYAET B ce0s
MIPEIJIOKEHHBIX U | BBIOOP OTBETOB 1eJble Yncia;

pa3BEpHYTHIM 4. JIro6oe necTBUTENIFHOE YHCIIO MOXKHO MPEICTAaBUTh B
000CHOBaHUEM BHJIe OOBIKHOBEHHOM JIPOOH.

BbIOOpa

(u3 paspsina

peleHus
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THUIIOBBIX 3aJa4,

COINOCTAaBIICHUS],

I10CJIEZI0BATEIBHO

CTH)

(Ymets)

3anaHue [IpounTaiite Kakue u3 cienyrommx yTBep>KISHHUI O BEKTOpax
KOMOWHHUPOBAHHO | TEKCT, BRIOEPUTE | SBISIFOTCS BEPHBIMH?

ro THIA C IIPaBUJIbHBIE BapuanTtbl 0TBETOB:

BBIOOpOM OTBETHI U 1. ITpy yMHOKE€HUU BEKTOpa HA OTPULATEIBLHOE YU CIIO
HECKOJIBKMX 3aMUIINTE €ro HaIlpaBJICHUE MEHSETCS Ha MMPOTHUBOIOJI0XKHOE.
BapHAHTOB apryMCHTHI, 2. JlnvHa BekTopa a + b Beerna paBHA CyMMe JUIMH
OTBETA U3 000CHOBBIBAIOIINE | eKTOPOB 3 i B

IpeJUIOKEHHEIX ¥ | BEIGOP OTBETOR 3. [IpoTHBOMNOJIOKHBIE BEKTOPHI UMEIOT OJMHAKOBYIO
pa3BEPHYTHIM JTHHY.

obocHoBaHHEM 4. HyneBoii BeKTOp KOJUIMHEAPEH JTI0OOMY BEKTOPY.
BBIOOpA (U3

TEPMHUHOJIOTHH,

(hakToB,

IapameTpos,

MIPUHITUATIOB)

(3HaTh)

3agaHue [IpounTaiite B rpynmne 25 cryaentoB. Heo6xonumo BeIOpaTh
KOMOWHHUPOBAHHO | TEKCT, BRIOEPUTE | CTAPOCTY, 3aMECTUTEIISI CTAPOCTHI U podopra. Beibepure
ro THIIA C MpaBUJIbHBIE BCE BEPHbIE YTBEPKJICHUS O KOJIMYECTBE CIIOCOO0B
BBIOOpOM OTBETHI U BbIOODA:

HECKOJIBKUX 3aMUIIUTE BapuaHTbl 0TBETOB:

BApUAHTOB apTyMEHTHI, 1. CymectByet 13000 crtoco00B BeIOOpa TPEX YEIOBEK Ha
OTBETa U3 00OCHOBBIBAIOIINE | YKa3aHHBIE TOHKHOCTH.

MIPENIJIOKEHHBIX U | BBIOOpP OTBETOB 2. CrapocTy MOXHO BbIOpaTh 25 criocobaMmu.
pa3BEpHYTHIM 3. Ilocne BeIOOpa cTapocThl ocTaéres 24 criocoba
000CHOBaHHUEM BbIOpaTh 3aMECTUTETIS.

BbIOOpA (U3 4. OGmiee 9rcio cnoco0oB BEIOOpA paBHO MIPOU3BEICHUIO
TEPMHUHOJIOTHH, 25x24x23.

¢akToB,

apameTpos,

IIPUHLIUIIOB)

(Ymetp)

3ananue IIpounraiite Jlaiite pa3BepHyTBIl OTBET Ha BOIIPOC: «B kakoM ciryyae
OTKPBITOIO TUIIA | TEKCT U 3allUIIMTE | MpsiMasi U MJIOCKOCTh Ha3bIBAIOTCS MApAIJICIbHBIMU 7%
C pPa3BEPHYTHIM pa3BEpPHYTHIN

OTBETOM 000CHOBaHHBIN

(3naTnp) OTBET

3ananue IIpounTaiite [aiite onpenenenne NoHATHIO «Moynb yncaa.
OTKPBITOI'O TUIIA | TEKCT U 3aIIUIINTE

C pa3BEPHYTHIM Pa3BEpHYTHIN

OTBETOM 000CHOBaHHBIH

(YmeTn) OTBET
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