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1. OBJIACTh IPUMEHEHUW S PABOYEN NPOT' PAMMBI JJUCIHUILIUHBI

Pabouas nporpamma yd4eOHOH AUCIUITUHBI MaTeMaTHKAa SBJSIETCS YaCThIO POTrPaMMBI
MOJATOTOBKU CIENUAIMCTOB cpeHero 3BeHa B cooTBeTcTBUM ¢ PI'OC no cnemuansaoctu CI1O
40.02.04 YOpucnpynenuus, kBanudukarms FOpucr.

2. [IEJIV U 3AJTAYY YUYEBHOM JIUCIIUTLIINHBI

Heas: QopMupoBaHuEe NpEACTABICHUH O MaTeMaTHKe KaK YHHMBEPCAJIbHOM S3BIKE HAyKH,

CpeACTBE MOJECIUPOBAHMS ABJICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MAaTEMaTHKU

3agaun

® DPa3BUTHE JIOTUYECKOTO MBIIUICHHS], IPOCTPAHCTBEHHOTO BOOOPAXKEHUs, aITOPUTMUYECKON
KyJbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpOBHE, HEOOXoAuMoM ais  Oyxayiueil
npodecCHOHATIBLHOM e TeNbHOCTH, VIS POIOJDKEHUST 00pa30BaHMs U cCaMOOOpa3OBaHMS;

® OBJIQJICHUE MATEMaTHMYECKUMH 3HAHUAMU U YMEHUSIMH, HEOOXOAMMBIMU B ITOBCEIHEBHOMN
KHU3HH, IS U3YYEHHs] CMEKHBIX €CTECTBEHHOHAYYHBIX JUCLMIUIMH Ha 0a30BOM YPOBHE U
JTUCLHUIUIMH TMPO(ECCHOHAIBHOTO IMKIA, A MOJy4deHHs oOpa3oBaHHsS B OOJIACTSIX, HE
TpeOyomux yriayoJeHHONH MaTeMaTHIECKON TTOATOTOBKY;

e BOCIHUTAaHHE CPEICTBAMH MAaTEMATUKH KYJIbTYPbl JIMYHOCTH, IOHMMAHHUS 3HAYUMOCTH
MaTeMaTHKH U1 HAyYHO-TEXHUYECKOT0 Mporpecca, OTHOIIEHHS K MaTeMaTHKe KaK K 4acTh
00I11e4esIOBEUECKOW KYNbTYphl 4Y€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHS MaTEMAaTHKH,
ABOIIONHUEH MaTEeMAaTUUECKUX UACH

B pe3yabTare usydeHus AUCHUINIMHBI 00YYAKOIIUIICS JOJIKEH:

3HATh:

31- 3HaueHWe MaTEMaTUYeCKOW HAyKW MJid pEHIeHUs 3a]ady, BO3HUKAIOIIMX B TEOPUH U
MPaKTHUKE; MUPOTY U OTPAHWYEHHOCTh NPUMEHEHHS MAaT€MaTHUYECKMX METOJIOB K aHAIHW3y U
UCCIICIOBAaHMIO MPOLIECCOB U SBJICHHUM B IPUPOJIE U OOILECTBE;

32 3HaueHue MPAKTHUKU U BOIIPOCOB, BO3HUKAIOIIUX B CAaMOW MaTeMaTHKe, Ui (OPMUPOBAHUS U
pPa3BUTHUS MaTEMAaTUUECKOW HAYKU;

33- uzen pacuIMpeHus YUCIOBBIX MHOKECTB KaK CcIioco0a MoCTpOeHUsI HOBOI'O MaTEMaTHYECKOTO
amnrmapara JJisl pelIeHHs MPaKTUYECKUX 3a]1a4 U BHYTPEHHUX 3a]]a4 MaTeMaTUKU;

34- 3HavyeHWE HJCH, METOJOB M PE3yJbTaTOB alreOpbl W MaTeMaTHYECKOTO aHaiau3a JJis
IIOCTPOEHUS MOJEJIEH pealbHBIX IIPOLIECCOB U CUTYALUH;

35- yHUBEpCaJbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKUX PACCYKICHUH, UX
MPUMEHUMOCTH B Pa3JIMYHBIX 00JIACTSIX YEIIOBEYECKON e TEbHOCTH;

36- paznuune TpeOOBaHUM, NMPEABIBIAEMbIX K JOKa3aTeNIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COIIMAIbHO-3KOHOMUYECKUX U TYMAaHUTAPHBIX HayKax, Ha MPAKTUKE;

37- posib AKCMOMATUKH B MAaTEMAaTUKE; BO3MOKHOCTh ITOCTPOEHHUSI MaTEMaTHYECKUX TEOpUN HA
AKCHOMATHUYECKON OCHOBE;, 3HAYCHHE AaKCMOMATHKHU JUIs APYruxX oOnacTeid 3HaHWUS H s
MIPaKTHUKU;

yMeTh:

V1 - ucnonb3oBaTh NPUOOPETEHHbIE 3HAHUS M YMEHHS B IMPAKTUYECKOM NEATENbHOCTH U
MMOBCEAHEBHOM XU3HU;

V2- BBINMOJTHATH BHIYUCICHHS U MPEOOpa30OBaHU,

V3- pemaTh ypaBHEHHS U HEPABEHCTBA;

V4- BBIMOJHATH OEHCTBUA ¢ QYHKIIUAMU, TECOMETPUIECKUMH (PUTYpaMU;

Y5- cTpOuTh U HCCIENOBATh MATEMATUYECKUE MOJICIH, JJOTHIECKH 0OOCHOBBIBATH CYXKICHHUS;

VY 6- BbLABUTaTh TUIIOTE3bI U TOHUMATh HEOOXOIUMOCTh UX NPOBEPKH;

VY'7- 1CHO, TOYHO U TPAMOTHO BBIPAXKaTb CBOU MBICIIA B YCTHOM U IMCbMEHHOM peuu;

V8- nucnonp30BaTh pa3IMUHbIC SI3BIKM MATEMATHKHU: CJIOBECHBIM, CHMBOJIMYECKHM, rpadUIECKUA;



VY9- cBOOOIHO MEPEXOUTH C SA3bIKA HA A3BIK U1 WITIOCTPAIMH, HHTEPIPETALNU, apTyMEHTAIIIH

" A0Ka3aTcJIbCTBA,

V10- caMmoCTOATEILHO U MOTHUBUPOBAHHO OPTaHU30BLIBATH CBOIO JACATCIBLHOCTD.

3. MECTO YYEBHOH JUCHUIJIMHBI B CTPYKTYPE ITIPOT PAMMBI
MNOATOTOBKHU CHEIIMAJIMCTOB CPEJJHEI'O 3BEHA

VYyeOnas aucummuimHa (nanee mucnuminHa) OY/.12 MaremaTuka
HOJArOTOBKH CIIELUAIUCTOB CPEJHEr0 3BE€HAa OTHOCUTCS K 00IIe00pa3oBaTelbHBIM y4eOHBIM
mucuuruinHaM (6a3zoBbiM) mo crnienuansHocTu CITO 40.02.04 FOpucnpyneHms, KBaaupuKarms

HOpucr.

B IIporpamMme

VYuebnas aucuuiuiiHa MaTtematuka OazupyeTcsi Ha 3HAHMAX, YMEHUSX W HaBbIKax,
MOJTYYEHHBIX CTYJEHTAMU NIPU U3YyYECHHUU NIpU u3ydyeHnn Marematuku, ['eomerpun B 1-9 kinaccax

IIKOJIBI.

3HaHMS, YMEHHMS M HaBbIKM, T[OJY4YEHHbIE CTYICHTAMHU MpPH M3YyYCHUH JTaHHOU

JUCHUITINHBI, 6y,Z[YT HCIIOJIb30BAHBI TPHU U3YYCHUU NJUCHUIIIINHBIL.

1.DKoHOMUKA OpraHU3alHH.

4. TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS YUEBHOM JIUCIIUILIIAHBI:
IlepedyeHb peKOMEHAYEMBIX KOMIIETEHLIUN HE UMEET.

5. CTPYKTYPA U COAEPX KAHUE YUEBHOM JUCIIUILIMHBI

5.1 O0beM y4eOHOM TUCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bun yae6HO# paboThI

Obwvem uacos

Ounas ¢hopma /3aounas popma

1 cemectp 2 cemecTp BCEI'O
MakcumanbHasi yueOHast Harpy3ka (Bcero) 96/111 128/113 224
OOs3arenbHass aynuTopHas ydeOHas Harpyska 48/12 60/14 108
(Bcero)
B Tom umncne:
JIEKIIUA 16/4 20/6 36
ITpakTHyeckue 3aHsATUS 32/8 40/8 72
CamocrogTenbHas paboTta odydatomierocs (Bcero) 48/99 60/93 108
B Tom uncrne:
PaGora mo remam 24/99 60/93 108
[IpoMexxyTouHas arrecTanus - 2 KOHC., 8, JIDK,

JADPK 6 JacoB DK3aMeH
DK3aMeH




5.2. TemaT4yecKkui IJIAH U COJePKAHNE YUeOHOH THCHUIINHBI «MaTeMaTuka»

O0BeM yacoB

HaumeHoBaHue YpoBeHb
N Coaeprxanue yueOHOro MaTepuaa Ounas gopma/ OCBOCHIsI
3aouHasi popma
Beenenune Coaeprxanue yueOHOro MaTepuaJa: 12
3aHATHSA JTeKIIMOHHOI0 TUIIA
TpakTHYecKue 3aHsATHSI 1,2
MaremaTrka U Hay4YHO-TEXHUYECKHUH Tiporpecc. Poib MaTeMaTUKy B MOATOTOBKE 4
CIIeMAINCTOB cpeHero 3BeHa (bankoBckoe nenno). BeruncnutenbHble HaBbIKH
CamocrosiTesibHas padoTa odyuyawiuxcsi: coodmienue mo reme «lIpumenenue ]
MaTeMaTHKHU B MOeH Oyayiel npodeccun
Tema 1. Kopuu, | Conep:xanune yueOHOro marepuaJja: 14
CTeNeHH. Kopuu u crenenn. Kopuu HatypaiabHOW CTENEHM U3 4Mcia U UX cBoiicTBa. CTeneHs 21
MIPOM3BOJILHBIM JEHCTBUTENLHBIM ITOKA3aTeNIeM U €€ CBOMCTBA.
IIpakTHYeckue 3aHATHSA
[IpeoOpa3oBaHre ¥ BBIYUCICHHWE 3HAYCHHUM palOHAIbHBIX, HWPPALUOHAIBHBIX, 1,2,3
CTETEHHBIX, IOKA3aTEIbHbBIX BHIPAKEHUI. 4/1
[TpoBepounas padora Nelmo Teme «CrerneHHbIe (YHKITHI
CamocTosiTesibHasi padoTa 00yYaOIIMXCSH:
peleHue 3aJaHuii 1o o0pasily, MoAroToBKa COOOIIEHHH, padoTa ¢ KOHCIIEKTOM 8/16
JIEKIMH, TI0 COCTABJICHUIO CIIPABOYHOI0 MaTepuaa.
Tema 2. Crenenn wu | Cogep:kanue yueOHOro MaTepuaja: 16
Jorapupmaol. 3aHATHUSA JeKIMOHHOI0 THIIA
IHokaszarenbHas " | Crertenn u yorapudmel. CTEIEHH ¢ pallMOHAIBLHBIMU TOKA3aTeNsIMHU, UX CBOWCTBA. 21 123
Jorapugpmudeckast CreneHn c JAEHCTBUTEIBHBIMH TOKa3aTeIsIMM, WX cBoiicTBa. Jlorapudm umcia. 7
¢yHKIUH. [TpaBuna neicTBuii ¢ jorapudmamu.




O0BeM yacoB

HaumeHoBaHue YpoBeHb
P ——— Conep:xanue yueOHOro MaTepuasa Ounas ¢popma/ OCBOCHHMS!
3aouHasi popma

IIpakTHYeckue 3aHATHSA
[IpeoOpa3oBaHre ¥ BHIYUCIIEHNE 3HAYCHHUM CTENIEHHBIX U MOKAa3aTeIbHbBIX
BeIpakeHuil. [IpoBepounas pabora Ne2 o teme «IIpeoOGpazoBaHust BEIpaKEHUH, 6/1
COJIeprKaIINX CTENEeHH U Jorapu(mbi»
CamocrosiTesibHast padoTa 00y4arOIMINXCH:
Pemenue 3amanmii mo 00pasily, MOJATOTOBKAa COOOIIECHMH, paboTa ¢ KOHCIEKTOM
JEKIUH, TI0 COCTABJICHUIO CIPABOYHOrO Martepuana. Mwunm-pedepar «lIpumenenune 8/16
norapudmudeckoi GyHKIHM B 3KoHOMHKE» (CooOmieHue: «YueHble-MaTeMaTHKH,
BHECIIIME BKJIAJl B PA3BUTUE TEMBI»

Tema 3. YpaBHenuss u | ConepskaHue y4eOHOTro MaTepuaJia: 14

HepaBeHCTBA 3aHATHSA JTeKIIHOHHOI0 THIIA
PaBHOCUIIBHOCTh ypaBHEHWH, HEPABEHCTB, CUCTEM. [IpuMeHeHHe MaTeMaTHYeCKUX 21
METOJIOB JJIsl PEIICHUS] COJEP)KATENBbHBIX 3a/ad W3 PA3IMYHBIX O0NacTell HayKH H
MIPAKTUKU.
IIpakTHYeckue 3aHATHSA 2,3
Pemenue nokasarenbHbIX, HPPALIMOHAIBHBIX, JTOrapU(OMUYECKUX,
TPUTOHOMETPHUYECKUX ypaBHEHUH U HepaBeHCTB. [IpoBepounas pabora Ne3 mo teme /1
«YpaBHEHHS 1 HEPABEHCTBAY
CamocTosiTesqibHasi padoTa 00y4YarOImMXCs: ’/16
peleHue 3aJaHuii 1o 00pasily, MOJAroTOBKa COOOIIECHH, COCTaBIEHUE CITPABOYHUKA

Tema 4. OcHoBHbIe | Cogep:kanue yueOHOro MaTepuaja:

NOHATUSI W TeopeMbl

cTepeoMeTpHH.

14/1




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa

O0beMm yacos
Ounas gopma/
3aouHasi popma

YpoBeHb
OCBOEHMUA

3aHATHSA JTeKIMOHHOIO THIIA

AKCHOMBI CTEPEOMETPUM U TTPOCTENIINE CIEACTBHS U3 HUX. B3anMHOe pacronoxxeHue
JBYX IPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXAY IpsAMbIMU. [lapanienbHOCTh NpAMON U
IUIOCKOCTH, NTapaJlJIeIbBHOCTB IIIOCKOCTeN. [lapamienbHoe IpoeKTUpOBaHUE U €T0
cBoiicTBa. [lepneHIuKyIIpHOCTh NPAMOI U MIOCKOCTU. CBA3b MEKIY
NapaJUIEIbHOCTBIO U NIEPIEHIUKYIAPHOCTBIO MPSAMBIX U INIOCKOCTEW. OpTOroHanbHoe
IpoekTupoBanue. [IepreHIuKyisap U HaKJIOHHAs. YTOJI MEKAY NPSAMOM U IIJIOCKOCTBIO.
JIByrpaHHbIi yrojl. YToJI MeXIy IIIOCKOCTsIMU. [leprneHanKyasspHOCTb IBYX
IIJIOCKOCTEM.

2/1

I[IpakTuyeckue 3aHATHS
N306pakenue Guryp B CTepeoMeTpuu.

4/1

1,2,3

CamocTtosiTesibHast pa0oTa 00y4arOIIMXCH:

paboTa ¢ KOHCIIEKTOM JICKITUH, y4eOHBIM MaTepraaoM (YIeOHHKOM, TOTTOJTHUTEIbHON
HHTepaTypOﬁ), IO COCTABJICHUIO IUIaHa U TE3UCOB OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI.
Coo0mienne ««IIpakTuueckoe NprMEHEHHE OCHOB CTEPEOMETPUH B )KUIHU

8/16

Tema S.
MHOrorpaHHuKH

Conep:kaHue y4eOHOT0 MaTepHAaJa:

15

3aHATHA JTEeKIHOHHOI0 THIIA
IlonsiTHE O TEOMETPUYECKOM TEJIE U €ro MOBEpXHOCTU. MHororpanHuku. IIpusma.
[Tapannenenunen u ero coiicta. [lupamuaa.

2/1

IIpakTHYeckue 3aHATHSA

IIpencraBnenne O  NpaBWIBHBIX ~ MHOrorpaHHukax. Ilpaktudeckas  pabota
«HM3roroBieHne pa3BEepPTOK NPABUIBHBIX MHOTOIDAaHHMKOBY». PenieHue 3azad mo reme
"MHuororpaHHuku"

5/1

2,3

CamocrosiTesibHas pa0oTa 00y4arOIIMXCH:

perieHue 3aannii o o0pasily, MOAroTOBKAa COOOIIEHH, CO3TaHNE MOICIICH
MHOTOTPaHHUKOB, paboTa cO CIOBapsIMH U cripaBouHukamu. CooOmieHme
«[IpakTyeckoe MpUMEHEHNE 3HAHUIM TEMBI B KU3HEICITEIILHOCTH YEIIOBEKA)

8/16

Tema 6. OcHOBBI

Conep:kaHue y4eOHOT0 MaTepHAJa:

26




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa

O0beMm yacos
Ounas gopma/
3aouHasi popma

YpoBeHb
OCBOEHMUA

TPUTOHOMETPUH

3aHATHSA JTeKIIUOHHOT0 THIA.

Pagnannoe n3mepenue yrioB u Ayr. COOTHOILIEHHE MEXAY PaIMaHHON U TpalyCHON
MepamH yria. CUHycC, KOCUHYC, TAHT€HC, KOTAaHI'€HC YKcila. TpUroHOMETprUYECKHe
(YHKIIMH YMCTIOBOTO apryMeHTa, 3HAaKHM MX 3HaueHui. CHHYC TBOWHOTO yTJa.
@opMyitbl cinoxkeHus. PopMyIibl IPUBEICHUS.

[Ipocreiinne TPUrOHOMETPUYECKUE YPABHEHUS.

6/1

IIpakTHYeckue 3aHATHSA

Papnannoe n3mepenue yrioB u Ayr. COOTHOILIEHHE MEXAY PaJMaHHON U TpalyCHON
Mepamu yria. CHHYC, KOCUHYC, TAHTE€HC, KOTAaHT'€HC uncia. TpuroHoMmeTpuyeckue
(YHKIIMH YMCTIOBOTO apryMeHTa, 3HAaKH MX 3HaueHui. CHHYC TBOWHOTO yTJa.
@opMyitbl crnoxkeHus. PopMyIbl IPUBEICHUS.

[Ipocreitmme TpuronoMeTpudeckue ypapHeHus. [Iposepounas padora Ne5
«[IpeobOpazoBaHme TPUTOHOMETPHUIECKHUX BBIPAKCHHIN

[TpoBepounas padora Ne6 «PemieHne TpUroHOMETpHIECKUX ypaBHEeHU» [IpoBepounas
pabora Ne4 DyeMEHTBI TPUTOHOMETPHH

8/1

1,2,3

CamocTrosiTejibHasi pa60oTa 00y4alIIUXCH: PEIICHUE 3aJaHui 110 00pa3Ily

12/16

Tema 7. Tena
MOBEPXHOCTH
BpalleHust

Hu

Conep:xaHue y4eOHOT0 MaTepHAJIa:

14

3aHATHA JEKIIUOHHOI0 THIIA.

[ToBepxHoCcTh Bpamenus. Teno Bpamenus. L{umuanp u konyc. [lap u chepa.
Bsaumnoe pacrnonoxeHnue miockocTy U mapa. KacarenbHas miaockocTs K cdepe
CeueHus HWIMH]IPA U KOHYCA MJIOCKOCTHIO.

2/1

IIpakTuyeckue 3aHATHS

Pewmenne 3anaud no remam IloBepxHocTs Bpaumenus. Teno Bpawenus. Livumnanp u
konyc. [llap u cdepa. Bzanmuoe pacnonoxeHue iockoctu v mapa. Kacarenbnas
IUTOCKOCTH K cepe CeueHus IMIMHpA U KOHYca TIocKocThio [IpakTiueckas paboTta
«M3roToBieHne pa3BEPTOK TEN BPAIIECHUSD)

4/1

2,3

CamocTosiTesqibHasi padoTa 00yYarOIMXCS:
pelieHre 3aaHuii mo o0pasiry, MOJAroTOBKA COOOIIEHUH, CO3TaHNE MOJENeH Tel

8/16




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa

O0beMm yacos
Ounas gopma/
3aouHasi popma

YpoBeHb
OCBOEHMUA

BpaleHus, paboTa co cioBapsIMu U cripaBouHukamu, WuTepHeTom. Coolrienue
«ITpakTHueckoe NpUMEHEHNE 3HAaHUH TEMBI B JKU3HEIEATEIIbHOCTH YEIOBEKa»

Tema 8. U3mepenuss B
reoMeTpHuH.

Conep:kaHue y4eOHOT0 MaTepHAaJa:

15

3aHATHSA JTeKIIMOHHOI0 TUIIA
O6wem u ero u3meperne. Dopmyisl 00beMa IPU3MBI, TUPAMUIBI, LIWIMHIPA, KOHYCA,
mapa. @opmMyJibl IJIOMIAAN TOBEPXHOCTEN UMK Ipa U KoHyca. DopMyrna momaan

cepsl.

2/1

I[IpakTuyeckue 3aHATHS

O6beM u ero m3mepenue. Dopmyssl 00beMa MPU3MBL, THPAMUJIBL, IIIMHPA, KOHYCA,
mapa. @opmMyJibl IIJIOMIAAN TOBEPXHOCTEN NUIIMHIpa U KoHyca. DopMyrna momaan
cdepsl. [IpoBepounas pabota Ne7 o reme «3MepeHHs] B TEOMETPHI

5/1

2,3

CamocTosiTesqibHasi padboTa 00y4YarOmMXCs:
pelieHne 3aJaHuil mo o0pasily, NOArOTOBKA COOOIIEHUH, MPOCKTHAS IeATEIHHOCTh

8/16

Tema 9. @yHkuum; ux
CBOMCTBA M rpauKu.

Conep:xaHue y4eOHOT0 MaTepHAJIa:

18

3aHATHSA JeKIHOHHOT0 THIA

UYucnosas ¢pynkuusa. CrnocoOsl 3ananus pyakumid. I'paduxu pynkumii. Ipocreiimme
npeoOpa3zoBanus rpadukoB GyHKIUHE. MOHOTOHHOCTh, OTPAHUYCHHOCTD, YETHOCTh U
HEYETHOCTbh, EPUOANYHOCTh (pyHKIMU. OOpaTHas QyHKIuUsA. ApruMeTndecKue
ornepanyu Haj Gyakuusamu. [lokazaTenbHas, morapudMuUecKas U CTereHHas
(GyHKLUSA, UX CBOMCTBA U TPa(UKH.

4/1

IIpakTHYeckue 3aHATHA

[TocTpoeHne noKa3aTeNbHBIX JIOTapUPMUIECKUX, CTETIEHHBIX, TPUTOHOMETPHYECKIX
rpadukoB u ux npeodpasosanus. [Ipaktuueckas padora «I[loctpoenue
MOKa3aTeNbHBIX JIOTapU(PMHUIECKUX, CTENCHHBIX, TPUTOHOMETPHUYECKUX TPA(hUKOB C
MIOMOIIIBIO JIEMEHTAPHBIX TPEe0Opa3oBaHUII».

6/1

2,3

CamocTosiTesqibHasi padboTa 00y4YarOmMXCs:

pelieHre 3aaHuii mo o0pasiry, MOAroTOBKAa COOOIIEHUH, paboTa CO CIOBAPSIMH H
CIPaBOYHHKAMHU, BBITIOJIHEHUE YEPTEKEH, CXeM, pacu€THO-rpaduueckux pador,
MPOCKTHAA ACATCIBHOCTDH

8/16




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa

O0beMm yacos
Ounas gopma/
3aouHasi popma

YpoBeHb
OCBOEHMUA

Tema 10. Haugaaa
MaTEeMaTHYECKOro
aHaAJIN3a

Conep:xaHue y4eOHOTO MaTepHAaJa:

24

3aHATHSA JTeKIMOHHOIO THIIA

[IpousBogHas, €€ reOMETPUUECKUN U MEXAaHUYECKUI CMBICI. [Ipon3BoiHas CyMMBI,
NPOM3BEACHUS M YacTHOTO ABYX (pyHKIuil. [Ipon3BoiHas cTeneHHON (QYHKIIUY C
HaTypaJbHbIM NOKa3areneM. [[pon3BogHas TPUrOHOMETPUUECKUX
¢ynkuunit.IponsBoaHbIe MOKa3aTeNbHON, IOTapu(HMUIECKOil 1 00paTHBIX
TPUTOHOMETpUYECKUX QYHKIMNA. BTopas mpousBoaHas, ee PuU3MIECKUil CMBICI.
[IpaBuno muddepenunpoBanus ciaoxuod Qynkuuii. Iloctpoenue rtpadukoB ¢
MOMOIIbIO MPOU3BOMHON. [IpakTHKyM 1O TOCTpOeHHI0 TpadukoB GYHKIHH C
UCTIONIb30BaHuEeM Tpou3BogHON IlepBooOpasHas.HeompeneneHublii HHTErpail U €ro
CBOJICTBA. Haxoxnenue HEOIPEIETICHHOTO WHTErpara. [Tpunoxenue
HEOIPEAEIEHHOT0 NHTErpalla K pEIICHNIO IPUKIIAJAHbIX 3a]1a4.

6/1

2,3

IpakTuyeckue 3aHATHS

IIponsBoaHas, ee TEOMETPUYECKUNM U MEXaHUYECKUM cMbICI. [Ipon3BoaHAas CyMMBI,
MIPOM3BENICHUS U YaCTHOTO NBYX GyHKIMHA. [Ipon3BoaHas creneHHON QYHKINH C
HaTypaJIbHbIM NOKa3aTeneM. [Ipon3BoaHast TpUroHOMETPHUYECKHUX

dbyakuumii. [Ipon3BoiHbIE TOKA3aTENBHOM, JIOTapu(PMUIECKON 1 0OpaTHBIX
TpUrOHOMETpHUUYEeCKUX (yHKUUN. Bropas npon3sBoaHast, ee pU3MUECKUI CMBICI.
[TpaBuno nuddepenupoBanus cinoxuoi ¢pynknuid. [Toctpoenue rpagukos ¢
MOMOIIBIO TPOU3BOIHOMN. [IpakTHKYM 1O OCTPOEHUIO IpapuKOB HYHKIHUH C
HCIIOIb30BaHUEM Mpou3BoiHON [lepBooOpaznas.HeonpeneneHHbit MHTErpai v ero
cBoicTBa. Haxoxxaenue HeonpeneneHHoro unrerpana. [Ipunoxenue
HEONPENEIEHHOTO NHTErpajia K PEIICHUIO MTPUKIIAIHBIX 3a/1a4.

[IpoBepounasi padora Ne8«Tabnuia npousBoaHbIX. [IpaBuia Hax 0K IACHUS
MIPOU3BOIHBIX»

[Tpoepounas pabdota Ne9 «IIpaBuino auddepeHurpoBaHUs CIOKHON HYHKIIUN
[TpoBepounas pabdota NelO «Onpenenenusiii uaTerpait. @opmysna Hetotona —
Jleitbauma»

10/1

CamocTosiTesqibHasi padboTa 00y4YarOmMXCsi:
pelieHre 3aJaHuii mo o0pasiry, MOAroTOBKa COOOIIEHUH, paboTa CO CIOBAPSIMH H

8/16
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa

O0beMm yacos
Ounas gopma/
3aouHasi popma

YpoBeHb
OCBOEHMUA

CIIPpaBOYHUKAMMU, ITPOCKTHAA ACATCIbHOCTD

Tema 11 BexkrTopsl u

KOOpAUHATLI.

Conep:kanue y4eOHOro MmarepuaJa:

15

3aHATHSA JTeKIIHOHHOI0 THIIA

BekTopbl Ha MIOCKOCTH M B MpOCTpaHCTBe. JleHcTBUS Hal BeKkTopaMu. PaznokeHue
BCKTOpa Ha COCTaBHSIIOH_II/Ie.HpSIMOYTOJIBHBIG KOOpAWHATBl Ha IUIOCKOCTU W B
npocTtpaHncTBe. JlelicTBUS HaJl BEKTOpaMU € 3aJJaHHBIMU KoopauHaTamMu. GopMyIibl J11s
BBIUKCIICHHS [IJIMHBI BEKTOpA, YIIa MEXIAY BEKTOpPAaMH, PACCTOAHUS MEXKIY IBYMS
TOYKaMH.

2/1

IIpakTHYeckue 3aHATHSA

BekTopsbl Ha IJIOCKOCTH U B IpOCTpaHCTBE. [lelicTBUs Haa BeKTOpaMmu. Pasznokenue
BEKTOpa Ha cocTasisitoue. [ IpsMoyroibHbie KOOPAUHATHI HA MIJIOCKOCTH U B
npocTpaHcTBe. [{efcTBUS Hal BEKTOPAMH € 3aJaHHBIMU KoopAuHaTaMu. opmyiibl s
BBIYMCIICHHS JJTMHBI BEKTOPA, YIJIa MKy BEKTOpPaMH, PACCTOSTHUS MEKY IBYMS
TOYKaMHU

ITpoBepounast pabora Nell mo Teme «BeKTOpHI 1 KOOPIUHATHDY

5/1

1,2,3

CamocTosiTesqibHasi padboTa 00y4YarOMXCs:

pelieHre 3aaHuii mo o0pasiry, MOAroTOBKa COOOIIEHUH, paboTa C KOHCIIEKTOM
neknuid, yaeoHukom. CooOIeHne «YyeHble-MaTeMaTHKH, BHECIITHE BKIIAJ B Pa3BUTHE
TEMBI»

8/16

Tema
KomOunatopuka

12.

Conep:kaHue y4eOHOT0 MaTepHAaJa:

13

3aHATHA JEKIIHOHHOI'0 THIIA

OCHOBHBIE TIOHATHSI KOMOMHATOPUKHU.

3aga4yu Ha MOACYET YKCia pa3MEIICHUH, TEPECTAaHOBOK, COYETaHU M.
®opmyna 6unoma HetotoHa. CBolicTBa OMHOMHUATBHBIX KO (HUIIMEHTOB
Tpeyronpnuk [Tackas.

2/1

1,2

11




O0beMm yacos
HaumeHoBaHue YpoBeHb
P ——— Coaeprxanue y4eOHOro MaTepuaa Ounas gopma/ OCBOCHHMS!
3aouHasi popma
. [IpakTHYecKue 3aHATHS
OcHoBHbIE TOHATHS KOMOMHATOPHKHU.
3ajaun Ha MOJICUET YKCIIa Pa3MEILICHUM, TepeCTaHOBOK, COUETaHUM. 3/1
®dopmyna buroma Herotona. CBolicTBa OMHOMHUANBHBIX KOA(PHUITEHTOB
Tpeyronbuuk Ilackais.
CamocTosiTesibHasi padboTa 00y4YarOmMXCs:
peleHue 3aJaHuii o 00pasily, MOAroTOBKa COOOIIECHHH, TPOSKTHAS ACATEIbHOCTb. 8/16
CooOmienne «YuyeHble-MaTeMaTHKHU, BHECIINE BKJIAJ B Pa3BUTHE TEMBI»
Tema 13. Coaeprxanue yueOHOIro MaTepuaJa: 6
Hrorosoe nosropenue | 3aHATHS JeKIMOHHOT0 THNA 2
. IIpakTHYecKkue 3aHATHS 4/4
. IPOOHBIE IK3AMEHbI
CamocTtosiTesibHas paboTa 00y4aOIIMXCH:
Bcero: 224
JIist XapaKTepUCTUKU YPOBHS OCBOCHHSI yU€OHOT0 MaTepuraa UCTIONb3YIOTCS CIEAYIOINEe 0003HAYCHUS:
1 — o3HaKOMUTEIbHBIH (Y3HaBaHUE paHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);
2— penpoAYKTHUBHBIN (BHIIIOTHEHNE AEATEIBHOCTH 110 00pasily, HHCTPYKLIUU WU IO PYKOBOJCTBOM);
3-TIpoayKTHBHBIH (r1aHupoBaHue u CaMOCTOSITEILHOE BBITIOJTHEHHE JEeATEIbHOCTH, pelieHue POOJIEMHBIX 3a71a4).
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3aHATHUS, IPOBOAMMBIEC B MHTEPAKTUBHBIX (hopMax

Ne i/ Tema 3ansaTus dDopma
1. «/lenp poxxaenus yncna "nu'"» ['pynnoBoil mpoekT
2. IIpon3BoHas U €€ NPUMEHEHUE B YKOHOMUKE YueOHbII MPOEKT
Marematuka B roasl Bemnukoit OTeuecTBEHHOH o
3. BOMHEL I'pynnoBoii npoexT

6. YCJOBUSI PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM
JANCHOUIIJINHBI
6.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY
olecreYeHN o
Peanuzanus nporpammsl yueOHON AUCUMILTUHBI MaTemaTrka TpeOyeT Hanmuuusi y4eOHOro
KaOuHeTa, 3aKPeTICHHOTO 33 JUCIUILINHOM.

O6opynoBanue y4eOHOT0O KaOuHeTa:
-paboune MecTa 10 KOJUYECTBY 00y4aronuxcs;
-pabouee MecTo MpernoiaBaTes;
-KOMIUIEKT y4eOHO-METOIMYECKOI TOKyMEHTAllNY;
-HarJIJHBIE TIOCOOMS: pa3aaTOuHbI MaTepHa;

Texnuueckue cpencrtBa OOy4YeHMs: -  KOMIIBIOTEp, MYJbTUMEANA  KOMILIEKC
IPE3EeHTAIIMOHHOT0 MaTepuaa.

6.2. UudopmannonHoe odecneyeHne 00y4eHmst
OcHoBHasi InTepaTypa

1. Mepsnsik, A. I'. Marematuka. 'eomerpus. 11 kmacc. YrinyOneHHbIH YpOBEHbB : y4eOHUK /
A. T'. Mepzansk, . A. Homuposckuii, B. M. Ilonskos ; noa. pex. B.E. ITononsckoro. - 7- u3n.,
crep. - MockBa : IlpocBemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - Tekcr :

anektpoHHbd. - URL: https://znanium.ru/catalog/product/2160886 . — Pexum mocryma: mo
HOTHNCKE
2. Mepansk, A. I'. Marematuka. ['eometpus. 10 knacc. YriayOneHHbIH ypOBEHb : y4eOHHK /

A.T. Mep3nsk, /1. A. Homuposckuii, B. M. IlonsikoB ; moa. pen. B. E. Ilogonsckoro. - 7- u3m.,
crep. - Mocksa : IlpocBemenue, 2023. - 272 c. - ISBN 978-5-09-103609-1. - Tekcrt :

anexktpoHHbid. - URL: https://znanium.ru/catalog/product/2160885 . — Pexxum mocrtyma: 1o
IIOAIINCKE.

3. Kpemep, H. Il MaremaTtuka JUIsi KOJUISDKEW : YYEOHHMK It CpPEIHEro
npodeccuonansHoro oopazosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ;
nox penakumeir H. III. Kpemepa. — 12-e uzn., mepepadb. u mon. — Mocksa : M3mparenbcTBo
Opaiit, 2026. — 408 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-17852-4.
— Tekcr : onexkrponHbii // OOpazoBatenbHas mnatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/583277 .

JonoHuTE/ILHAS IUTEPATypa

4. MareMartuka : y4eOHUK sl CPeIHEro MpodeCcCHOHATBHOTO 00pa3oBaHUs / TOa OOmIei
penakuueit O. B. TarapuukoBa. — MockBa : M3zgarensctBo FOpaiit, 2025. — 450 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-6372-4. — TekcT : 3AEKTPOHHBIN //
ObpazosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561259 .

5. Hopodeena, A. B. Maremaruka. COOpHUK 3a7a4 : y4eOHO-ITPaKTUUYECKOE TTOcoOre It
cpenHero npodeccruoHanbHoro odpazosanus / A. B. JlopodeeBa. — 2-e u3g. — Mocksa :
NznarensctBO FOpaiit, 2026. — 176 ¢. — (IIpodeccrnonansroe o6pazoBanue). — ISBN 978-5-
534-15556-3. — TexcT : anexTpoHHbIi // Obpa3oBarenbHas iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583956 .

6. Cenpix, U. FO. Matemaruka : yueOHUK U IPAKTUKYM JUISL CPEIHET0 MPOQecCHOHATBHOTO

13




obopazoBanus / U. 0. Cempix, 0. b. I'pebenmukos, A. FO. IlleBeneB. — MockBa
NznarensctBo FOpaiit, 2026. — 393 ¢. — (IIpodeccuonansroe o6pazoBanue). — ISBN 978-5-
534-19259-9. — Tekct : anexTpoHHblii // Obpa3oBarenbHas miatdopma FOpaiirt [caiit]. — URL:
https://urait.ru/bcode/583852 .

Pecypchbl mnHpOpMaIIMOHHO-TEeJIeKOMMYHHUKAIIMOHHOI ceTH ""UHTepHeT', HE0OX0AMMbIE
JJIs1 OCBOEHMS TV CHUILIHHBI (MOIYJIAA)

Ne HHutepHer -pecypc Onucanue pecypca
/11
1 http://www.fipi.ru/ nemoBepcuu EI'D
2 https://ege.sdamgia.ru/ noaroroska k ' MA

7. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU
JANCHUITVINHBI

PaGouass mporpamMma ydeOHOM mucruruinHbl «MaTemartukay obOecredeHa OLEHOYHBIMH
MaTepHajJaMH ISl IPOBEICHUS TEKYIIEro KOHTPOJIS U TIPOMEKYTOUYHON aTTeCTallny.

OneHouHble MaTepuaabl BKIIOYAIOT B Ce0sl JK3aMEHAIMOHHBIE OWJIETHI, TECTOBBIC
3aJ[aHus, 33JaHUS JIJIS1 CAMOCTOSITEIIbHBIX U KOHTPOJIBHBIX PadoT.

[IpoMexyTouHass aTTecTanus CTYACHTOB OYHOW (OpMBI OOy4eHHS MPOBOIUTCS TIO
OKOHYaHHUIO Kypca TUCIHILINHEI B (hopMe 3K3aMeHa.

Texkymuid  KOHTPOJb  PE3yJNbTaTOB  OCBOGHHUS  JUCIHIUIMHBI  OCYIIECTBIISCTCS
npernojaBaTeieM B IpoIecce NPOBENCHUS CaMOCTOSTEIbHBIX B (opMe TeCTUpOBaHHSA,
KOJUTOKBUYMa, YCTHOTO OIpPOCa, TOJATOTOBKM COOOIIEHUN, MPOEKTa, a TAaKXKe BBITOJIHCHUS
00yJaroMUMUCS HHIUBUTYaTbHBIX 32 JaHHH.

Ilepeyens BonmpocoB K au¢depeHIUPOBAHHOMY 3a4eTy.
Yuciia ¥ BbIpaKeHUs

HatypanbHble uncina, 1eabie Yucia, 0ObIKHOBEHHBIE IPpOOH, TECATUIHBIC TPOOH,
1.1 | paumoHanbHBIC YKCIA, UPPALMOHABHBIC YUCIIA, ICUCTBUTEIHHBIC YHCTIA,
apudmeTnyecKkue AeUCTBUS C YHCIaMI
CrermneHs C MeNbIM, PAIIHOHATBHBIM U IEHCTBUTEIBHBIM TOKa3aTelIeM; KOPHH;
jorapudm yucia; CHHyc, KOCUHYC, TAHT€HC M KOTaHT€HC YHclia
2 YpaBHeHHs] 1 HEPABEHCTBA
VYpaBHenue ¢ ogHoi nepemeHHoM. Kopenb ypaBHeHHs. CucTeMa ypaBHEHUH C
IByMsl TiepeMeHHbIMU. Pemenue cucrembl. JIMHelHbIE ypaBHEHUS; KBaJIpaTHbIE
2.1 | ypaBuenusi. llenbie ypaBHeHusi Oojiee BBICOKMX CTENEHEH; JApOOHO-
paloHanbHble ypaBHEHUS. PaBHOCHMIBHOCTH YpaBHEHHM, HEPaBEHCTB U HX
CUCTEM
2..2 | UppanmoHanbHble YypaBHEHUS

1.2

2.3. | [lokazaTenpHbIC U JOTApU(DMHUUCCKUE YPABHCHHS

2.4. | ApkcuHyC, apKKOCHHYC M apKTAHT€HC YHCIIa. TpUTOHOMETPUUYECKUE YPABHEHUS

HepaBenctBo ¢ onHoi mnepemeHHOM. Pemienue HepaBeHcTBa. JIMHEHHbIE U
KBaJIpaTHBIC HEpaBEHCTBA. J[poOHO-panrioHaIbHbIC HEPABEHCTBA

2.6. | IlokazaTenpHbIC U JOTapU(DMHUUICCKHE HEPABEHCTBA

27 I'padmuueckas wHTEprHpeTanus ypaBHEHUN, HEPABEHCTB M HUX CHUCTEM JIBYX
MEPEMEHHBIX Ha MIOCKOCTH

3. DOyHKIHMHU

2.5.

14




@OyHKIMA, apryMeHT ¥ 3Ha4eHue (QyHKIUH, 00JIaCTh ONPEETICHUS 1 MHO)KECTBO
3HaYeHU! PyHKUUH, rpaduk QyHKINH, HYTH QYHKIIUH, TPOMEXKYTKH

3.1 | 3HaKONOCTOSHCTBA, BO3pacTaHue U yObIBaHUE, HAHOOIbIIee U HAUMEHbIIee
3HaUEHUE, TOUKH 3KCTPEMYMa, HENPEPBIBHOCTH, TOUKA pa3phliBa, IEPHUOJUYHOCTD,
YETHOCTh M HEUYETHOCTh (DYHKIUI
Jluneiinas QpyHKIMS, ee CBOMCTBA U TpaduK. YTI0BOI KOI((DUIIHMEHT TPSIMOH.

3.2 | KBampatuunas ¢hyHKIMsI, ee cBorcTBa U rpaduk. OOpaTHas
IPONOPLHUOHATILHOCTb, €€ CBOMCTBA U rpaduK

3.3 | Crenennas ¢pyHKIM, ee cBoiicTBA 1 rpaduk. DyHKIHUA Y = (/;

3.4. | Iloka3zaTtenbHas GyHKIMS, €€ CBONCTBA U IpaduK

3.5 | Jlorapudmuueckas GyHKIHUS, €€ CBONCTBA U rpaduk

36 Tpuronomerpuueckue QyHKIUH, UX cBoictBa u rpadux. OOpaTHbIe

' TPUTOHOMETpHYECKHE (DYHKINHU, NX CBOWCTBA U TpaduKu
[IpeoOpazoBanusa rpadukoB ¢yukuuil. I'papuku yHkuud y = f (x - a) ,

37 | y=s(x)+a, y=r(=x), y==f(x), y=r(al), »=[f(x)]. Tpapm

KYCOYHO 3a/laHHON (DYHKIIUU
4 DJieMeHThl MAaTeMATHYECKOr0 AHAJIH3A
[IpousBoaHasi, T€OMETPUYECKUH CMBICT MPOU3BOJHON, (DU3UYECKHH CMBICIT

4.1 | npousBognoi. Juddepenuupyempie GyHKIUU. YTI0BOM  KOIPIUIIUESHT
KacaTeJabHOHU K rpaduky ¢pyHkunn. CKOpOCTh MaTepHaIbHON TOUKH

4.2 | IlpaBuna nuddepennmpoBanus. [Ipon3BoaHbIC 2IeMEHTAPHBIX (QYHKITAN
[IpumeHeHre NPOU3BOJHOM TMPHU MCCICIOBAHUM 3JIEMEHTApHBIX (YHKIIMH,

4.3 | HAaXOXKJEHUE TOYEK OKCTpeMyMa, HauOOJBIIMX W HAMMEHBIIUX 3HAYCHUU
(GYyHKUIUH, IPH TOCTPOSHUH I'paUKOB

4.4 [TepBooOpasnast GyHKIIMH, MIIOMAAh KPUBOJIMHEWHOMN Tparennuu, onpeIeIeHHbII
uHTerpai, hopmyna Hetorona-Jleitoaua

5 CraTncTuka M TeopHusi BepOSITHOCTEH
Cry4aifHpIi AKCIIEPUMEHT, JJIEMEHTapHOE COOBITHE, CIIy4ailHOe COOBITHE,
51 | BeposTHOCTH cllyyailHOro coObITHS; (OpMyNna CIOXKEHUS BEpOSTHOCTEH.
" | CniyqaifHbiid BBIOOp. BeposiTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU
59 He3aBucumbie coObITHS. BeposTHOCTH TepecedeHuss HE3aBUCHUMBIX COOBITHIA.
" | YcnoBHas BepoaTHOCTh. PopMyria MOJHON BEPOSITHOCTH
6 I'eomerpus

6.1 | @durypsl Ha MIIOCKOCTH, UX CBOMCTBA; TEOPEMBI TIITAHUMETPHUH
B3anmHoe pacnionoxeHue npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE. TeopeMbl 0

6.2 | B3aMMHOM PacCIoJIOKEHUHU MPSAMBIX U TIockocTel. [Ipoekius Gpurypst Ha
IJI0CKOCTh. TeopeMa o Tpex NeprneHIuKyIsIpax

6.3 VYrael B MPOCTPAHCTBE MEXK 1y NPAMBIMHA H IIIOCKOCTAMH. TpexrpanHsbiil ©
MHOTOI'PAHHBINA YTOJ

6.4 MHororpaHHuKH: pu3Ma, napajuieienune, TeTpa’ap, nupamuaa. hx
aneMmeHTsl. IlocTtpoenue cedenut IIpsMoyroyibHbIN apajuieIenuIe.

6.5 Tena BpaieHus: UUIHHIP, KOHYC, MIap U cepa, ux neMeHTbl. CeueHus Tein
BpalieHus
Brrunciienre 351eMeHTOB MTPOCTPAHCTBEHHBIX TEJ (IUTMHBI pedep, yIiibl).

6.6 | Brruncnenue miomaeit moBepXHOCTEH 1 00bEMOB MHOTOTPAHHUKOB U TEIl
BpallleHus

6.7 Cucrema koopauHar B mpoctpanctse. Koopaunars! Touku. Bekrop.

Koopaunartsl BekTopa
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KonnuueapHsbie 1 KOMIIaHApHBIE BEKTOPHI. CI105KEHUE BEKTOPOB. Y MHOKEHHUE
6.8. | BEKTOpa Ha YMCII0, CKAJIIPHOE ITPOU3BEIECHNE BEKTOPOB. BhIuncienue JIMH 1
YIJIOB C TOMOUIBIO BEKTOPOB

YpaBHEHUE MIOCKOCTH, YpaBHEHUS MPSMON B POCTPAHCTBE, YpaBHEHHUE CHEPHI,
dbopMyIa paccTOSTHUS MEKTy TOUKaAMH

6.9

8. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCSA 110 OCBOEHHUIO
JAUCHUIIVIMHBI (MOY JISA)

MeToauyeckue yKa3aHHUA M0 BHINOJHEHHIO JIEKIMOHHBIX 3aHATHI

Hanucanue koHCHeKTa JEKLUUNA: KPaTKo, CXEMaTHYHO, IMOCJIENOBAaTEeIbHO (UKCUPOBATH
OCHOBHBIE TOJIOKCHHSI, BBIBOIBI, (HOPMYITHPOBKH, OOOOIIEHUS; TOMEYaTh BAKHBIC MBICIIH,
BBIICTIATh KIIIOYEBbIE CJIOBA, TEepMHUHBI. [IpoBepka TEpMHHOB, TMOHATUH C TOMOIIBIO
SHUUKIIONEAUHN, CIIOBApEH, CIPAaBOYHUKOB C BBIIIUCHIBAHUEM TOJIKOBAHUW B TETpalb.
O603HaunTh BOMPOCH, TEPMHUHBI, MaTepual, KOTOPBIA BBI3bIBAET TPYJHOCTH, MOMETUTH H
MONBITAThCSI HAUTH OTBET B pPEKOMEHAYyeMOH suteparype. Eciam camocTosTenbHO HE ynaercs
pazo0paThcsi B MaTepuaie, Heo0X0auMo chOpMYITUPOBATh BOIIPOC M 33/1aTh MPEMOIaBaTeIo Ha
MPaKTUYECKOM 3aHSTUH.

MeTtoauyeckue yKa3aHusl 10 BbINOJTHEHHIO MPAKTHYECKUX 3aHATHH
[TpopaboTka paboueil mporpaMMel, yaesssi ocoboe BHUMAaHUE LENAM U 3a/la4aM CTPYKType U
coJiep>KaHuI0 AUCUUIUINHBL. KoHcIekTupoBaHue UCTOYHUKOB. PaboTa ¢ KOHCHEKTOM JIEKIIHH,
MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP PEKOMEHAYEMOU JIUTepaTyphl,
pabora ¢ TekcToM (yKazaTh TEKCT M3 HCTOYHHMKA W Jp.). PeleHne pacyeTHBIX 3aJaHuM,
pelieHue 3aad 1o ajaropuTMy u Jip.

MeToanuyeckne yKa3aHHs 10 BbINOJHEHUIO 3aJaHUI JJI1 CAMOCTOSATEILHON padoThI

3HAKOMCTBO C OCHOBHOM M JIONOJHUTEIBHOW JIUTEPAaTypOH, BKIIOYAs CIIPaBOYHBIE
u3/laHusl, 3apyOexHble UCTOYHUKHU, KOHCIEKT OCHOBHBIX IOJOXEHHUM, TEPMUHOB, CBEICHUII,
TpeOyIOmMX JUIsi 3allOMUHAHUS U SBJSIONIMXCS OCHOBOIOJATAOIIMMUA B OTOW TeMeE.
CocraBiieHre AOKJIAJ0B [0 MPOYNTAHHBIM JIUTEPATYPHBIM UCTOYHHKAM H JIp

Metoanyeckue yKa3aHusl 0 BHINOJHEHHIO 10KJIA/10B

Hoxnan: Ilouck nurepaTypbl U cocTaBiieHHe OubOauorpaduu, UCHogb30BaHUE OT 3 10 S5
HAy4YHBIX PabOT, MU3JI0KEHHE MHEHHSI aBTOPOB M CBOETO CYXKJCHHUS 1O BEIOPAHHOMY BOIPOCY;
U3JI0’KEHNE OCHOBHBIX aCIEKTOB MTPOOIEMBI.

Jloknman mo TeMe - 3TO HU3yuyeHHe Hay4yHOH, y4ueOHOH, HOpPMAaTUBHOW M Jpyrou
nutepatypel. OTOOp HeoOXoauMoro marepuaina; (OpPMHPOBAHHWE BBIBOJIOB W pa3padOTKa
KOHKPETHBIX PEKOMEHJAIMKA MO PEIICHUIO IOCTaBICHHOW WEIM W 3aJaud; MpPOBEACHUE
MPAKTUYECKUX UCCIIEOBAHMM MO TaHHOM MPo0IeMe UM BOIIPOCY.

Metoauyeckue ykazanus no noaroroske k JJ®K/srxk3ameny

Haubonee oTBETCTBEHHBIM 3TanoM B OOyYEHHUH CTYIEHTOB SBIIAETCS SK3aMEHAIMOHHAS
ceccusi. Ha Hel CTyIE@HTBI OTYUTHIBAIOTCS O BBIMOJIHEHUH y4e€OHOW MPOrpaMMbl, 00 YPOBHE U
o0beMe TMONYYEHHBIX 3HAHMHA. DTO TOCYyIapCTBEHHAs OTYETHOCTh CTYIEHTOB 3a IEpPUOJ
o0y4eHus, 3a u3y4eHne yuyeOHON UCIUIUINHBL

3amoromM yCHemHON coauyd 3K3aMeHa SBISIIOTCS CHCTEMaTHYecKHe, J00pOCOBECTHBIE
3aHATUS cTyldeHTa. OJHAKO ATO HE MCKII0YaeT HEOOXOIMMOCTH CIEIHaIbHON paboThl mepen
ceccued W B mepwon caadd 3adera. Cnemuduueckod 3amadedl CTyIEHTa B TEPUOJ
9K3aMEHAIIMOHHOM CECCHM SIBIISIOTCS TMOBTOpEeHHE, O0O0OIIeHHe M CHCTeMaTH3alus BCETo
MaTepuaa.

B nmnpomecce mnoBTOpeHHs aHAIM3UPYIOTCS W CHUCTEMATU3UPYIOTCS BCE 3HAHUS,
HAKOIUICHHbIE MPHU U3YYEHUU MPOTPaMMHOIO MaTepuania: JaHHble y4eOHUKa, 3alHCH JIEKIH,
KOHCIICKThI MPOYUTAHHBIX KHUT, 3aMETKH, CACIIAHHbIE BO BPEMsI KOHCYJIbTAllUN UM CEMUHAPOB,
u Jap.

Koncynbpranuu, KOTOpble TPOBOAATCA [UJIsi CTYAEHTOB B MEPUOJ 3K3aMEHAI[MOHHOU
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ceccuu, HE0OXOAUMO HUCIOJIB30BaTh IS YriyOJeHUs 3HAHWU, JUIS BOCIIOJIHEHHS MPOOETIoB U
JUISL pa3pelleHns BCEX BOSHUKIIUX TPYIHOCTEH.

[Ipu moaroroBke K 3K3aMeHYy HEOOXOOUMO eIie pa3 MpPOBEpUTH ceOsd Ha MpeaMer
YCBOEHUSI OCHOBHBIX KaTErOPHUIl M KIOUYEBBIX MOHATHN Kypca.

9. ®OHJI OIIEHOYHBIX CPEJCTB 110 YYEFHOU JIUCIIUILJIMHE

Tun 3aganust NucTpykus [Tpumep 3ananus
3anaHue IIpounraiite VY CTaHOBUTE COOTBETCTBUE MEXKAY BBIPDAKCHUSAMU U UX
3aKpBITOTO TUIIA | TEKCT U YUCJIOBBIMU 3HAYECHUSIMHU.
Ha YCTAaHOBJICHUE | YCTAaHOBUTE K kaxmoii mo3uiuu, JaHHOW B JIEBOM CTOJIOLIE,
COOTBETCTBUS COOTBETCTBHUE mo10epuTe COOTBETCTBYIOIIYIO TO3UIUIO U3 TPABOTO
(3HaTh) cTonoIa
Beipaxxenue UucnoBoe 3HaUYCHHE
A V144 1 26
b V576 2 12
B V1225 3 24
r 676 4 35
3anumure BoIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIUMHU
OyKBaMU:

A b B r
3aganue [IpounTaiite Y CcTaHOBUTE COOTBETCTBUE MEXIAY F€OMETPUUECCKUMU
3aKpBITOrO TUMA | TEKCT U ¢dburypamu u uX CBOWCTBaMHU.

Ha YCTAHOBJICHHE | YCTAaHOBUTE K kaxxmoii mo3unuu, JaHHOH B JIEBOM CTOJIOIIE,
COOTBETCTBHS COOTBETCTBHUE oI0EpPUTE COOTBETCTBYIOIYIO MTO3UIMIO U3 ITPABOTO
(Ymetn) cToJsona
Durypsl CBoiicTBa
A | KBagpar 1 | Bce yrabl npsimMble,
IIPOTUBOIOJIOXKHBIE
CTOPOHBI PAaBHBI
b | TpeyronsHux 2 | Bce cTOpoHBI paBHBL,
BCe yribl 90°
B | Kpyr 3 | CymMa yriioB paBHa
180°
I' | IIpssMOyroabHBIK 4 | Bce TOUKH HaXOOATCs
Ha OJIMHAKOBOM
pacCcTOSIHUU OT LEHTpa
3anumure BoIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIUMHU
OyKBaMU:

A b B r
3anaHue IIpounraiite Pacnionoxure TUIBI ypaBHEHUI U HEPABEHCTB B IIOPSIKE
3aKpBITOTO TUIIA | TEKCT U BO3PACTaHHUsI UX CIOKHOCTH PEIIEHUSA:

Ha YCTAaHOBJICHUE | YCTAaHOBUTE 1. JIuneitHoe ypaBHeHHe BUa ax+b=0
MIOCJIENOBATEIILHO | ITOCIIEIO- 2. KBagpaTHoe ypaBHEHHE BU/IA ax’>+bx+c=0
CTH BaTEIbHOCTh 3. Ipo6GHO-paoHaIbHOE ypaBHEHHE

(3Hatp) 4. CucreMa IBYX JTUHEWHBIX YPaBHEHUU C JBYMS

NEPpCMCHHBIMU

3amuiure COOTBCTCTBYIOIIYIO MOCJICAOBATCIIbHOCTD
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nudp ciaesa HAMpaBo:

3amanue [IpounTaiite Pacnionokute BUbI B3aMMHOTO PACIIONOKEHHUS IBYX
3aKpBITOrO THUIIA | TEKCT U IPSIMBIX B IIPOCTPAHCTBE B MOPSIIKE YBEIUUEHUS
Ha YCTAHOBJICHHE | YCTAHOBUTE CJIOKHOCTH MX OIPE/IEIICHHUS
IIOCJIEZ0BATENBHO | MOCIIEN0- 1. [TapannenbHble IpsIMbIE
CTH BaTEJIbHOCTh 2. CkpeniuBaronyecs npsimblie
(Ym™mern) 3. Ilepecekaromuecs npsimble
4. CoBnagaroiue npsimMmpie
3anuiunTe COOTBETCTBYIOLLYIO I1OCIEI0BATENbHOCTD
nudp ciena 1|{anpaBo: ‘ ‘ |
3anaHue IIpounraiite Kakas 13 nepeynciieHHbIX 0CIeA0BaTENbHOCTEN
KOMOMHHMPOBAHHO | TEKCT, BRIOEPUTE | MPaBHJIBHO OTpa)kaeT BO3pacTaHUE Yucia rpaHen y
ro THIA C MPaBUJIbHBII MPaBUJIIbHBIX MHOTOTPAaHHUKOB?
BbIOOPOM OJTHOTO | OTBET M 3anuIInTe | BapmaHThl OTBETOB:
BEPHOTI'0 OTBETA apryMEHTHI, 1. Terpasap — I'ekcasgp — Okrtasap
U3 YEThIpEX ob6ocHoBeIBatomue | 2. Oxkrasap — Terpasap — ['ekcasp

MMPECATOKCHHBIX U

BBIOOp OTBETA

3. I'ekcarap — Oxktarap — Terparap

000CHOBaHHEM 4. Terpasap — Oxrarap — I'ekcasap

BBIOOpA IIpaBuabHbIil oTBET: 1

(13 paszpsina

pelieHus

TUTIOBBIX 3a7a4,

COTIOCTaBJICHUS,

MOCJIEI0BATEIBHO

CTH)

(3HaTh)

3aganue [Ipouuraiite Haiigure 3Hauenue Beipaxkenus sin 30° + cos 60°
KOMOMHHMPOBAHHO | TEKCT, BbIOepuTe | BapHaHTBI 0TBETOB:

ro THIIA C IIPaBUJIbHBIN 1. 1;

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

BEPHOTO OTBETA | apryMEHTHI, 3 V3

U3 YEeThIPEX 00OCHOBBIBAIOLINE 2

MPEJIOKEHHBIX U | BBIOOP OTBETA 4.0.

000CHOBaHHEM

BBIOOpaA

(13 paszpsina

pelieHus

TUTIOBBIX 3374,

COTIOCTaBJICHUA,

MOCJIEI0BATEIBHO

CTH)

(Ymertn)

3aganue [IpounTaiite Kaxkoe u3 cneayromux yTBepKIeHUN 0 TUINHAPE
KOMOMHHMPOBAHHO | TEKCT, BEIOEPUTE | SBISETCS] BEPHBIM?

ro TUIA C IIPaBUJIbHBIN BapuaHThbI 0TBETOB:

BBIOOPOM OJTHOTO | OTBET M 3armumute | 1. [Tnomans 60KOBOM MOBEpXHOCTH MIIMHIPA paBHA
BEPHOI'O OTBETa | apTyMEHTHI, MIPOU3BEICHUIO JTMHBI OKPY>KHOCTH OCHOBAHHUSI Ha
U3 YEeThIPEX 00OCHOBBIBAIOLINE | BHICOTY;

HpeI[JIO)KeHHBIX nu
000CHOBaHUEM

BBIOOp OTBETa

2. O0bEM IUIUHAPA PABEH MPOU3BEICHUIO IIOMIAIN
OCHOBaHMS Ha AUAMETD;
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BBIOOpA

3. OceBoe ceueHue UIMHIpa BCETa SBISIETCA

(13 KBaJIpaToM;

TEPMHUHOJIOTHH, 4. BoicoTa nuiIMH/Ipa paBHA PauyCy €ro OCHOBaHMUS.
¢axToB,

apaMeTpoB,

MPUHIUIIOB)

(3Hatp)

3ananue [TpounTraiite Kakas u3 nepeynciaeHHbIX eIMHUL H3MEPEHUs
KOMOWHHUPOBAHHO | TEKCT, BBIOEPUTE | UCIOJIBb3YyeTCs JJIs onpeeeHus oobéma tena?

ro TUIA C IIPaBUJIbHBIN BapuaHThbI 0TBETOB:

BBIOOpPOM OJTHOTO | OTBET W 3armmute | 1. KBagparusiit metp (M2)

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

U3 YEThIpEX ob6ocHoBeIBatomue | 3. ['extap (ra)

MPEUIOKEHHBIX U | BEIOOP OTBETA 4. Ap (a)

000CHOBaHHEM

BBIOOpA

(u3

TEPMHHOJIOTHH,

¢bakToB,

apaMeTpoB,

MIPUHITUATIOB)

(Ymertn)

3aganue [IpounTaiite Kakue u3 crnenyrommx yTBepKIeHUH SBIISIIOTCS BEPHBIMU
KOMOMHHMPOBAHHO | TEKCT, BeIOEpHUTE | I (QYHKIIUK y=x2?

r'O TUIA C IIPAaBUIIbHBIE BapuaHTbl 0TBETOB:

BBIOOpOM OTBETHI U 1. @yHK1MA ABsieTcs YETHON

HECKOJIbKHX 3aMUIINTE 2. @yHKIMS BO3PACTAET HAa BCEH YMCIOBOM MPSMOM
BapHAHTOB apTryMEHTHI, 3. O0nactp 3HaUeHUH (PYHKIIUN — BCE HEOTPHUIIATEIbHbIC
OTBETa U3 00OCHOBBIBAIOLIHE | YKCITA

NPEUIOKEHHBIX U | BBIOOP OTBETOB 4 I'paduk GyHKIMK TPOXOIUT Yepe3 HavyaiIo KOOpIuHAT
Pa3BEepHYTHIM

000CHOBaHHEM

BBIOOpaA

(13 paszpsina

pelieHus

TUTIOBBIX 3374,

COTIOCTaBJICHUA,

MOCJIEI0BATEIBHO

CTH)

(3HaTh)

3aganue [IpounTaiite Kakwue u3 cienyrommx yTBepKIeHUH 0 YHCIOBBIX
KOMOWHUPOBAHHO | TEKCT, BBIOEPUTE | MHOXKECTBAX SIBJISIOTCSI BEPHBIMH?

r'O TUIA C IIPaBUIIbHBIE BapuaHTbl 0TBETOB:

BBIOOpOM OTBETHI U 1. JIro00e HaTypajIbHOE YUCIIO SBIISCTCS LENbIM;
HECKOJIbKUX 3aMuIIuTe 2. Bce panyioHanabHbIe YKcCTa SIBISIFOTCS

BapHAHTOB apTyMEHTHI, JeHCTBUTENHHBIMU;

OTBETa U3 o0ocHoOBbIBatoe | 3. MHOXECTBO HPPALIMOHATILHBIX YHCE BKIIOYAET B ceOs
NPEUIOKEHHBIX U | BBIOOP OTBETOB LeJIbIe YHCTIa;

pa3BEpHYTHIM 4. JIroboe AeCTBUTEIHLHOE YHUCIIO MOYKHO TIPEJICTABUTh B
000CHOBaHHEM BUjie OOBIKHOBEHHOMN JAPOOH.

BBIOOpaA

(13 pa3psina
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pelieHus
TUIIOBBIX 3a7a4,

COTIOCTaBJICHUS,

M0CJIEI0BATEIbHO

CTH)

(Ymertn)

3aganue [IpounTaiite Kakue u3 cienyrommx yTBepKJIeHUH 0 BEKTOpax
KOMOWHHUPOBAHHO | TEKCT, BHIOCPUTE | SIBJIAIOTCS BEPHBIMU?

r'O TUIA C IIPaBUJIbHBIE BapuaHTbl 0TBETOB:

BBIOOpOM OTBETHI U 1. Ilpu yMHOXXEHHH BEKTOpA HA OTPHUIIATEIBHOE YHCIIO
HECKOJIbKUX 3aMuIIuTe €ro HampaBJeHHE MEHSETCS Ha MPOTUBOIOJIOKHOE.
BapHaHTOB apryMCHTEI, 2. JlnuHa BekTopa a + b Beerna paBHa CyMMe€ JUIMH
OTBETA U3 000CHOBBIBAIOIIINE BEKTODOB 3 1 b

MpE/IOKEHHBIX U | BRIGOp OTBETOB 3. [IpoTMBOMNOJIOKHBIE BEKTOPHI UMEIOT OJUHAKOBYIO
Pa3BEepHYTHIM Y.

obocHOBaHHEM 4. HyneBoii BeKTOp KOJUIMHEAPEH JI000MY BEKTOPY.
BBIOOpA (U3

TEPMHHOJIOTHH,

¢bakToB,

apaMeTpoB,

MIPUHITUATIOB)

(3HaTh)

3amanue [Tpounraiite B rpymme 25 crynentoB. HeoO0xoaumo BeIOpAThH
KOMOMHHPOBAHHO | TEKCT, BRLIOGPUTE | CTApOCTY, 3aMECTHUTEIIS CTApOCTHI U podopra. Beibepure
r'O TUIA C MpaBUJIbHbBIE BCE BEpPHbBIE YTBEPK/ICHUS O KOJTMYECTBE CIIOCOOOB
BBIOOpOM OTBETHI U BbIOOpA:

HECKOJIbKUX 3aIUIINTe BapuaHTbl 0TBETOB:

BapHaHTOB apryMeHTHI, 1. CymectByet 13000 crioco6oB BbIOOpa TPEX UEIOBEK HA
OTBETa U3 00OCHOBBIBAIOUIHNE | YKa3aHHBIE JOKHOCTH.

NPEUIOKEHHBIX U | BBIOOP OTBETOB 2. CrapocTy MO>KHO BBIOpaTh 25 crioco0amH.
pa3BEpPHYTHIM 3. [Tocne BeIOOpa cTapocThl ocTaércst 24 crocoba
000CHOBaHHEM BbIOpATh 3aMECTUTEIIS.

BBIOOpA (U3 4. O01ee 9rciio cnoco00B BEIOOPA paBHO MPOU3BEICHHUIO
TEPMUHOJIOTUH, 25%24x23.

(bakToB,

apaMeTpoB,

MIPUHITUATIOB)

(Ymertn)

3aganue [IpounTaiite JlaiiTe pa3BepHYThIi OTBET Ha Bompoc: «B kakoM ciydae
OTKPBITOTO THUMA | TEKCT U 3alUIINTE | MpsAMasi U IUIOCKOCTh HAa3bIBAIOTCS MapauICIbHBIMU )
C pa3BEPHYTHIM pa3BEpPHYTHII

OTBETOM 000CHOBaHHBI

(3Hatp) OTBET

3anaHue IIpounraiite JlaitTe onpeneneHue NOHATUIO «MOyJIb yucaan.
OTKPBITOTO TUMA | TEKCT U 3alUIINTE

C pa3BepHYTHIM pa3BEepHYTHIA

OTBETOM 000CHOBaHHBIM

(Ymetn) OTBET
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