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CocTaBHUTEND:
Koukuna B.E., npenogaBarens Antl MK

Pabouas nporpamMma y4eOHOM TucHUILINHE MaTeMaTHKa

Pazpaborana B coorBercTBHu ¢ ®PI'OC CIIO yTBepKaeHHBIM MUHHCTEPCTBOM 00pa30BaHUs U
Hayku P® ot 27.10.2014 r. no cneuunanbHoctsim 53.02.03 «MHCTpyMEHTaIbHOE UCIOIHUTEIBCTBOY
(mo Bumam mHCTpyMEeHTOB), 53.02.06 «XopoBoe nupmxupoBanue», 53.02.07 «Teopus My3bIku» » H
npukazoM MuHuncrepcrBa npocsemieHuss P® or 17.05.2021 Ne 253 «O BHeceHMM W3MEHEHUH B
OI'OC CIIO».

[Iporpamma pazpaborana Ha OCHOBE:

[IpumepHoil mporpammel 0011€00pa30BaTeNbHON yuyeOHON IUCHUIUIMHBL «Maremartuka» i
poheCCHOHABHBIX 00pa30BaTeNbHBIX OPraHU3aLNH, N3ATENbCKUN EHTp «Akagemus» (2015 1) ¢
Y4€TOM YTOUHEHUH U fnonoiaHeHu (mpotokoa Ne 3 ot 25 mas 2017 r);

PexomeHmanum Mo OpraHu3aluil TOJNYYEHHS CPEJHEero oOIIero oOpa3oBaHMs B Tpeaeax
OCBOEHHSI 00pa30BaTENBHBIX MPOrpaMM CpenHEero MpodeccHoHanbHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOTO 00mero o0pa3oBaHMs C y4eToM TpeOoBaHUi (emepalbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB M TMOJlydaeMod mpodeccuu WM  CHEIHaTbHOCTH  CPEIHETO
npodeccnoHaNbHOTO 00pa3oBaHus (TMMCHMO JCMApTaMEHTa TOCYIApCTBEHHOW IMOJUTUKHA B cdepe
moArotoBku padounx kajapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259);

V4eOHEBIX IIJIaHOB 110 CIICHHUAaJIbHOCTAM.

Paccmorpena IlukioBoit komuccuel 0011€00pa30BaTeIbHBIX U COIHATBHO-IKOHOMHYECKUX
mucturauH  24.03.2021 Tporokomn Ne 3
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1. MACHOPT PABOYEM INPOT'PAMMBI YUEBHOM JJTUCHUTLTAHBI

1.1 O6snacTh NnpUMeHEeHHs] IPOrPaMMBbI

[IporpamMmma y4eOHON OUCHUIUIMHBI ~ SIBJIIETCS 4acThio lIporpamMmbl  TIOJATOTOBKHU
cnenuanucToBepennero 3seHa B coorBerctBun ¢ @I'OC CIIO no crnenraibHOCTSIM:

53.02.03 «MlHCTpyMEHTaNbHOE UCTIOIHUTENBCTBOY (IO BUAM HHCTPYMEHTOB)

53.02.06 «XopoBoe AUPUKUPOBAHUE

53.02.07 «Teopust My3bIKI»

(ITporpamMmma MOATOTOBKH CIEIMATUCTOB CPEIHEro 3BEHA MO CHEIHMAIbHOCTH YIIIyOJCHHOM
MOATOTOBKH )

1.2 MecTo AUCUMIIIIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIEHHAJHCTOB CPeIHEro
3BeHa:

OVII.00 O0ueobpa3oBarenbHblid yueOHbIN UK, O0s3aTeNbHbIE YUEOHbIE IPEAMETHI

1.3 Hesu 1 33124 AUCHUILTUHBI, TPeOOBAHUS K Pe3yIbTaTaM OCBOECHMS AU CUHHIINHBI

Copepxanue nporpaMmmbl yueOHOM TUCHUIUIMHBI «MareMaTuKa» HalpaBieHO HAa JOCTUKEHUE
CHEAYIOLIMX LeJIei:

— ofecriedeHne CHOPMHUPOBAHHOCTH TMPEICTABICHHA O COLUAIBHBIX, KYIBTYPHBIX U
UCTOPHYECKHX (haKTOpaxX CTAHOBIICHHUS MAaTEMATHUKH;

— obecrnieueHue cHOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHUUYECKOIO M MATEMaTHYECKOIo
MBIILICHHUS,

— obecnieueHne c(HhOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MOJYUYCHHBIE 3HAHUS NP PEIICHUH
pa3IMyYHbIX 3a]1a4;

—o0ecriedyeHue  C(HOPMUPOBAHHOCTU  TPEACTABICHUH O  MaTeMaTHKe Kak  YacTH
0011e4eI0BEYECKOM KYJIbTYphl, YHUBEPCAIbHOM S3bIKE HAYKH, TIO3BOJISIONIEM ONUCHIBATh U U3yYaTh
peaibHbIE MPOLIECCHI U SBJICHUS.

OcBoeHue conepkaHus y4yeOHOW AMCHUIUIMHBL «MaTemaThka» 00ecredrBaeT JOCTUKEHHE
CTYJEHTAMH CJIEIYIOIIHNX Pe3yJbTaToB:

JIMYHOCTHBIX:

— c(OpPMUPOBAHHOCTb MPEACTABICHUI O MaTeMaTUKEe KaK YHHMBEpPCAJIbHOM S3bIKE HAYKH,
CPEICTBEMOIETUPOBAHUS SIBJICHUM U MTPOLIECCOB, UAESX U METOJIaX MaTeMaTUKH;

— TIOHMMaHu€ 3HauYMMOCTM MaTeMaTWKH Ui Hay4HO-TEXHMYECKOTO  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTUKE KaK K 4acTH OOLIeYeI0BEYECKON KyJIbTYphl uepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATUKH, YBOJIFOIIMEN MAaTEMATHYECKUX UCH;

— pa3BUTHE JIOTUYECKOTO MBILUICHUS], IPOCTPAHCTBEHHOI'O BOOOpaKEHUsI, allTOPUTMHUECKOMN
KYJIbTYpPbl, KpUTHYHOCTH MBIIUIEHHUS] HA YPOBHE, HEOOXOAUMOM i Oyayiiel npodeccuoHaIbHOM
NeSITeNIbHOCTH, JUIsSl TPOJOKEHUs 00pa30BaHus U caMoo0pa3oBaHus;

— OBJIaJICHUE MAaTeMAaTUYECKUMHU 3HAHUSMU U YMEHUSIMHU, HEOOXOAMMBIMU B IOBCETHEBHOM
KU3HU, JUISI OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAYYHbIX JMCUMIUIMH W JUCHUIUIMH
npodeccuoHabHOTO LMKJA, JUIsl TOJydyeHUs o0pa3oBaHHA B 00JacTsIX, HE TpeOYIOUINX
yray0JIeHHON MaTeMaTUYeCcKOi MOArOTOBKH;

— TOTOBHOCTb W CIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
MIPOTSHKEHUH BCEHl )KU3HU; CO3HATENIbHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHenrHou mpodecCHuoHaIbHOM M OOIIECTBEHHOM IS TEIIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSATEIBLHOHW TBOPUYECKOW W OTBETCTBEHHOMU



NESITENIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAaMH B
00pa3oBaTeNbHOM, OOLIECTBEHHO IIOJIE3HON, y4eOHO-HCCIIENOBATENbCKOM, MPOEKTHOW M JIPYyrux
BUJIAX JIEATEIbHOCTH;

— OTHOILIEHHE K MPO(pECCHOHATBHON AEATEIHHOCTH KaK BO3MOXXHOCTH y4YacTHs B PELICHUU
JIMYHBIX, 0OLIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIEHAIIMOHATLHBIX TPOOIIEM;

MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSTENbHO ONPENENTh LEIU JEATEJIbHOCTH U COCTaBIATh  IIJIaHbI
JEeSTEIbHOCTH;CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD;
HCII0JIb30BaTh BCE BO3MOJKHBIE PECYPCHI JUIsl JOCTUKEHUS IIOCTABJICHHBIX LEJIEeH M pealu3aluu
IJIAHOB JIESITEIbHOCTH; BBIOMPATh YCIIELIHbIE CTPATETMH B PA3JIMYHBIX CUTYALIUAX;

— YyYMEHHE NpPOAYKTHBHO OOWIAThCI M B3aMMOJICHCTBOBAaTH B TIPOLIECCE COBMECTHOMN
NeSTeIbHOCTH, YYUTHIBATH MO3UIMU APYTHMX YYACTHHUKOB JEATEIBHOCTH, d()()EKTHBHO paspeniatsh
KOH(JIMKTHI,

— BIIaJICHUE HaBbIKaMHM I103HABATEJIbHOW, Y4E€OHO-HUCCIENOBATEIbCKOW U IMPOEKTHON
JesITeIbHOCTH, HAaBBIKAMH pa3pelieHus MpoosieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIEHOMY
IIOMCKY METOJIOB PELICHUS PAaKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENbHOW HH(OPMAIIMOHHO-TIO3HABATEIEHOM
NeSTeIbHOCTH, BKJIIOYAs YMEHHE OpPWUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMAIHH,
KPUTHUYECKH OLEHUBaTh M HHTEPIPETUPOBATh HHPOPMAIMIO, [OIYYaEMYI0 U3 pa3IU4HbIX
HCTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMM CPEICTBAMU: YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE S3bIKOBBIE CPEJICTBA;

——BJIa/ICHUE HaBBIKAMU N103HABATEIbHON pe(IECKCUN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIM
U MBICIIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBaHWI, I'PaHMI] CBOETO 3HAHUS U HE3HAHWS,
HOBBIX IIO3HABATEJIBHBIX 337]a4 ¥ CPEICTB IS UX JOCTHKEHUS;

— LeJNeyCTPEMIICHHOCTh B MOMCKaX U MPHUHATUHU PEIeHUH, COOOpa3UTeNbHOCTh U UHTYHUIIMS,
Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U
TapMOHMIO MUPA;

npeAMeTHbIX:

— c(pOPMHUPOBAHHOCTH MPE/ICTABICHUI 0 MaTeMaTUKE KaK YacTH MUPOBOM KYJIbTYphl U MECTe
MaTeMaTHKHd B COBPEMEHHOW IUMBHIM3AIUH, CHOCO0aX OMMCAHMs SBICHHH peaJbHOro MHpa Ha
MaTEMaTHYECKOM SI3BIKE;

—Cc(hOpPMUPOBAHHOCTh IPEJCTABICHUM O MaTEeMAaTUYECKUX TOHATHAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIMX OMMCHIBATh W M3y4aTh pa3HbIE NPOLECCHl U SBIICHUS;
IIOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MTOCTPOEHHSI MATEMAaTUYECKUX TEOPUIL;

— BJAJEHUE METOJAMHU JI0Ka3aTeJIbCTB M AJITOPUTMOB DELIEHUS, YMEHHME HMX NPUMEHSATH,
IIPOBOAMTH TOKA3aTEIbHBIE PACCYKIACHHS B XO/I€ PELLICHUS 3a/ay;

— BIAJCHUE CTAHJAPTHBIMU IIpUEMAMH pPEIICHUS pPALUOHAIBHBIX W HPPALMOHANIBHBIX,
[IOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKHUX YPAaBHEHUH U HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM 4YMCIE JUIS MOMCKA IYTHU PEUICHUS U
WJUTIOCTPALMK PELICHNs YPAaBHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTD MPEJCTABICHUH 00 OCHOBHBIX MOHATHUSAX MAaTEMAaTUYECKOrO aHaIM3a M

ux CBOfICTBaX, BJIaACHUC YMCHUCM XapaKTCPpU30BATb IMOBCACHUC (bYHKHHﬁ, HUCIIOJIB30BaHUC



MOJTYYEHHBIX 3HAHUH JJI1 ONMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIAQJICHUE OCHOBHBIMHM IOHATUSIMH O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, ux OCHOBHBIX CBOWCTBaX; c(pOpPMHUPOBAHHOCTH YMEHHUS DPACIO3HABATH I'€OMETPHYECKUE
¢burypel Ha dYepTekax, MOJCNIAX M B pPEaJbHOM MHpE, NPUMEHEHHE W3YYEHHBIX CBOMCTB
reoMeTpuuecKkux Guryp u Gopmyi A pemeHusl FreOMETPUUECKUX 3a/1ad M 3a/1a4 C MPAKTUYECKUM
COJIEp/KAaHUEM;

— ¢(hOpMUPOBAHHOCTh INPEJICTABICHUI O MpoleccaX U SBICHHUAX, MMEIOUINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MHUpPE, OCHOBHBIX IOHSITHSX
3JIEMEHTAapHON TEOPUU BEPOSATHOCTEW; YMEHUI HAXOAWUTh U OLIEHUBATh BEPOSITHOCTU HACTYIUICHHUS
COOBITHI B TPOCTEHIINX MPAKTUYECKHX CUTYallUsIX U OCHOBHBIC XApPAaKTEPUCTHKH CIy4alHBIX
BEJINYUH;

B pesynbraTe ocBoeHUS YIEOHON NUCIUTUIHHBI 00YYaIONIHICS TOJKEH YMeTh:

— pOBOAMTH TOXKIECTBEHHbIE IpeoOpa3oBaHUsl MPPALMOHAIBHBIX, IOKa3aTeJIbHBIX,
JIOTapU(PMUUECKUXU TPUTOHOMETPUYECKUX BBIPAKEHUM;

— pewiatb HppalUoHalbHbIE, JOrapuPMUUYECKUE U TPUTOHOMETPUUECKHUE YpPaBHEHUS WU
HEPaBEHCTBA;pelIaTh CUCTEMbl YPABHEHUM U3yYEHHBIMU METOJAMHU;

— CTPOUTH TpauKH 3JIEMEHTAPHBIX (YHKIUH M TPOBOIUTH MpeoOpa3oBaHUs T'PadUKOB,
HCIOJIb3YSAU3YYEHHBIE METO/IBL;

— MPUMEHSTH alnmnapaTr MaTeMaTHYeCKOro aHalln3a K PEeIIeHUI0 3a/1a4;

— NPUMEHATh OCHOBHBIE METO/Ibl T€OMETPUU (IIPOEKTUPOBAHUS, IPe0OpPa30BaHUIl, BEKTOPHBIH,
KOOpJMHATHBIN) K PELICHUIO 3ajay;

— OIepupoBaTh pa3INYHBIMU BHJIAMH HH(OPMALMOHHBIX OOBEKTOB, B TOM 4HCIE C
MTOMOIIbIO0 KOMITBIOTEPA, COOTHOCUTD IOJIyUE€HHBIE PE3YJIbTAThl C pealbHbIMU O0BEKTAMU;

— pacrmo3HaBaTb ¥  ONMCHIBaTh  HMH(OPMALIMOHHBIE  MPOLIECCHl B COIMAJIbHBIX,
OMOJIOTMYECKUX HTEXHUYECKUX CHCTEMAX;

— coOnrofaTh MpaBWiIa TEXHUKH OE30MaCHOCTH M TUTHEHWYECKHE PEKOMEHJAlMU Mpu
HCIOJIb30BaHUHU CPEICTB MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

B pesynbTaTe ocBoCHHS y4eOHOW MUCIUIUIMHBI O0YyUaIOIIHICS T0HKEH 3HATD:

— TEMaTUYECKUI MaTepHral Kypca;

— OCHOBHBIE TEXHOJIOTMU CO3/IaHHUs, pEeJaKTUPOBaHUs, 0(OpMIICHHS, COXPAHEHHUs, Nepeaadn
MH(OPMALIMOHHBIX TPOIECCOB PA3IUYHBIX THIOB C IOMOILIBIO COBPEMEHHBIX MPOrPaMMHBIX
CpeICTB MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

— Ha3Ha4Ye€HHE U BUABl MHOOPMALMOHHBIX MOJIEJTEH, OMUCHIBAIOIIUX pealibHble OOBEKTHI U
MIPOLIECChI;Ha3HAUYEHHUS U PYHKIIMH ONEPALOHHBIX CUCTEM;

OK, koTopble aKTyaJu3UPYIOTCS IPH U3YYEeHUH YUeOHOi TMCIUIIUHBI:

OK 10. Vcnons3oBatk B npohecCHOHANBHOM JAeSITeIbHOCTH YMEHUS U 3HAHMSI, TOJTY4YEeHHBIE
o0yJaroIMMHUCST B XOJI€ OCBOCHHS YYEOHBIX IPEIMETOB B COOTBETCTBUU C (eaepaTbHbIM
roCcyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro 00IIero 00pa3oBaHMs.

1.4. KosinuecTBO 4aCOB HA 0CBOEHHE NPOIPaMMBbI Y4eOHOM IMCUUILIHHbI:
MaKCHUMaJbHOH y4eOHON HAarpy3KH CTyACHTa /8 4acoB, BKIIIOUAS:
00s13aTeIbHbIC ayAUTOPHBIC yUeOHBIC 3aHATHS 52 YacoB;

CaMOCTOSTENIbHAsI Harpy3Ka CTy/IeHTa 26 4acoB.



2. CTPYKTYPA u COJAEP)KAHUE YUYEBHOM JUCHUIIJIUHBI

2.1 O6beM yueOHOM TMCUMILIHHBI M BU/IBI YUeOHOH padoThl

Bun yuebnol paboThl O06Bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
AyauTopHasi yueOHasi padora (00si3aTe/ibHbIe YUueOHbIe 3aHATHS) (BCEro) 52
B TOM YUCIIE:
MPAKTUYECKUE 3aHATUS 21,5
CamocrosiTesibHas yyeOHast padoTa odyuaromerocs (Bcero) 26
B TOM YHCJIC
BrinonHeHne HHAUBUAYAIBHOIO IPOEKTA 6
[Ipomexyrounas attectanus B popme nuddepeHInpoBaHHOTO 3a4eTa

Peanmaum[ COACPpIKaHUA IMPOrpaMMbI y‘-IC6HOfI JAUCHUIIJIMHBI BO3MOYXHA C NPUMCHCHHUEM

JAUCTAHIITMOHHBIX 06pa30BaTeJII)HBIX TEXHOJIOTHi1 U QJICKTPOHHOI'O O6y‘-I€HI/IH.

2.2 TeMaTu4yecKHi MJIAH M COEPIKAHUE YIEOHOMH TUCIUTITHHBI

TIOHSATHSA O YUCJIC

BeIurciicHusI. KoMITJIEKCHEIC YHCIIa.

HanmenoBanue Conep:xanue yueOHOro Marepuaa, Oo6beMm
pa3/iesnoB U TeM NMpaKTHYecKas U caMOCTOATeJbHAA padoTa o0yyarommxest 4acos
8,5 aek
1 kype, 1 cemecTp 6,5 mp.
8 cam.
1 xoHTp.
Benenue Copepxanne yueOHOTO MaTepHana 1
Maremarnka B HayKe, TEXHUKE, SKOHOMHKE, THPOPMAIIHOHHBIX TEXHOJIOTHIX
U TpakTHYecKo nesatenpHOCTH. Llenn u 3amaum M3y4deHHs MaTeMaTHUKU IIpH
ocBoeHnu npodeccuit u cnenuanbHocteit CI10.
CamocTosiTenpHas padora
1. Hammcatp 3cce Ha Temy: «3HAUYeHHE MaTEMaTHYECKOM HAYKH IS peIIeHUs 3ajad, 0,5
BO3HUKAIOIUX B TEOPUH U TPAKTUKE»
Pasnen 1 Anre6pa
Tema 1.1 Conepxanue yueOHOro MaTepuana 1
PaszButue Uenple u panmoHanmbHble uucia. JlelicTBuTenbHbIe uucia. [IpuOimkeHHbIE

1. Co3pnanue npe3entauuu «CTOpUst OTKPBITUSL KOMIUIEKCHBIX YHCEI.
2. 3amonuenue Tadiunel «KOMIUIEKCHBIE YHCIa).

[IpakTuueckoe 3ansaTHe 1
Apudmernueckue AEUCTBUS HAJA UYWCIAMH, HAXOXKICHHE MPUOIIMKEHHBIX
3HaYEHWH BEJIMYMH W  TOTPEIIHOCTeH  BBIYHCICHWH  (aOCONMIOTHOW W
OTHOCHUTENLHOM), CPAaBHEHHE YHCIIOBBIX BBIPAKEHUH.
IIpaktraeckas padora Ne 1 o Teme: «Pa3BUTHE MMOHATHS O YHCTIE
CamocrosTenbHas pabora
1




Tema 1.2 Kophu,
CTENECHU "
JorapuQMbl

Conepkanue yueOHOTO MaTepuaia

Kopuu u crenenu. Kopau HatypanbHOM CTENEHU U3 YMCIIa U UX CBOMCTBA.
CremeHu ¢ palMOHAIBHBIMHM IOKa3aTeNsIMH, HX cBoicTBa. CTemeHH C
JEHCTBUTEIBHBIMU TOKa3zaTensiMu. CBONCTBA CTENEHH C JACUCTBUTEIBHBIM
mokazateneM. Jlorapudm. Jlorapudm umcma. OcHOBHOE Jorapudmmdeckoe
ToX1ecTBO. JlecsaTuanbie w HartypanbHble Jorapudmel. [IpaBmima nmeficTBuil ¢
norapudmamu. Ilepexon kK HOBOMY OCHOBAHUIO.

[IpeobOpazoBanne  anreOpanveckux  BelpakeHuil.  [IpeoOpa3zoBanue
paIoHATBHBIX, MppaIIOHATBHBIX CTETICHHBIX, MTOKa3aTeTbHBIX "
Jorapu(MUYECKUX BBIPAKCHUN.

[IpakTraeckoe 3aHATHE 1
Brruncnenue u cpaBHeHHe KOpHEW. BrimonaHeHne pacyeToB ¢ pagukalaMu.
Pewenne wuppanuoHanpHbIX ypaBHeHUH. HaxoskneHue 3HAYEHUN CTemeHell ¢
paunMoHaldbHBIMKH  IoKa3aressiMu. CpaBHeHue creneHed. [IpeoOpasoBaHus
BBIPAKCHUM, COEPXKAILUX CTENIEHU. PellleHne oKa3aTebHbIX YPAaBHEHUM.
[TpakTuueckas pabora Ne 2 o teme: «KopHH U cTeIEHNY
IIpaktnueckoe 3ansTue Peuienne npukiIagHbIx 3agad. HaxoxaeHue 1
3HAYEeHUI Jorapudma Mo MPOM3BOJIBHOMY OCHOBaHMIO. [lepexom oT oxHOro
OCHOBaHUSI K  JpyroMy. BblumcieHne W cpaBHEHHE JIOTapU(MOB.
JlorapudmupoBaHue v MOTEHIUPOBAHNE BHIPAKEHUH.
[TpubnmkeHHbIC BBIYMCICHUS U PELICHUS IPUKIAIHBIX 3a1ad.
Pemrenue norapudmMuiecknx ypaBHEHUH.
[paktuueckas padora Ne 3 o Teme: «Jlorapudmbl 1 UX CBOUCTBa»
CamocTosTenbHas pabora
1. [TonroroBka COOOIICHUS U MPE3CHTAIIMH HA TeMy: «VICTOpHs MPOUCXOXKACHUS 25
W pa3BUTHS NOHSATHS KOPHS, CTETICHUY.
2. TloaroroBka coobmeHus Ha Temy: «lcTopus MPOMCXOXKIEHUS M Pa3BUTHUSA
JiorapuMoB.
3. 3anonnenue Tabuuibl «KOpHU U CTETICHM.
4. 3anonHenue Tadbmuuel «Jlorapudmon.
Paznen 2 OcHOBBI TPHTOHOMETPUH
Tema 2.1 Copepxanue yueOHOT0 Marepuasa 0,5
OcHoOBHBIE Paguannas mepa yrina. BpamarensHoe nBmkenue. CHHyC, KOCHHYC, TAHI'€HC H
MOHATHS KOTAaHT'€HC YHUCIIa.
TPUTOHOMETPUHU [MpakTudeckoe 3aHsATHE 05
PaguanHbIil MEeTON M3MEpPEHHs YIJIOB BpAILEHHUsI U CBSI3b C TpagyCHON
MEpOil.
[Mpaktuydeckas pabora Ne 4 mo Teme: «OCHOBHBIE TOHSTHS TPUTOHOMETPHHU.
YucnoBas OKpyAKHOCTbY»
CamocrosTensHas padoTta
1. TlomroroButh cooOmieHne, npe3eHTauo 1o Teme: «Mcropus 0,5
TPUTOHOMETPUNY
Tema 2.2 Conepxanue yaeOHOTO MaTepuana 0,5
OcHOBHBIE ®opmynsl npuBeaeHusa. Popmynsl cioxeHus. Popmynsl yaBoeHus. PopMyisl
TPUTOHOMETPH-  |TIOJIOBUHHOTO yTIIa.
ueckne [IpaKTUYECKOE 3aHATHE 0,5
TOXACCTBA OCHOBHBIE TPHTOHOMETPHUECKHUE TOKIECTBA, (HOPMYJIbI CIOKEHHUS, YIABOCHHUS,
npeoOpa3oBaHHE CYMMBI TPUTOHOMETPHYECKHMX (YHKIMA B NPOHU3BEIEHHE,
peoOpa3oBaHue MPOU3BENECHUS TPUTOHOMETPHUECKUXPYHKIINN B CyMMYy.
IIpaktudeckas pabora Ne 5 mo Teme: «TpuroHomerpuueckue (GyHKIUN
YHCJIOBOrO0 apryMeHTa. 3Hau€HHE TPUTOHOMETPHUUYECKMX (YHKLIMI HEKOTOPBIX
qHCcem
CamocTosTenbHas pabora 0,5

Pemienne yr[pa)KHCHI/Iﬁ mo Tteme «Pemenne OpuMEpoOB, COACPKAIIUX

TPUTOHOMCTPHUYICCKHUC BBIPAKCHUS)




Tema 2.3 Copnepxanue yaeOHOTO MaTepuana 0,5
[IpeobpazoBanmst IIpeobpazoBanre CyMMBI TPUTOHOMETPHICCKUX (DYHKIMIA B NMPOHW3BEIACHUEC H
mpocTermmx MpOM3BENEHUsI B CyMMYy. BbIpakeHHE TPUTOHOMETPUYECKHX (YHKIHMIA Yepe3
TPUTOHOMETPHU-  |TAHTEHC MOJIOBUHHOT0APTYMEHTA.
qeckux [pakTHYeCKOE 3aHATHE 0,5
BBIPKCHUH OCHOBHBIE TPUTOHOMETPHUYECCKHE TOXKACCTBA, (POPMYJIIBI CIOKEHHSI, YABOCHNUS,
npeoOpa3oBaHHE CYMMBI TPUTOHOMETPUYECKMX (YHKUUH B IMPOU3BEACHUE,
peoOpa3oBaHUEe NPOU3BENCHUS TPUTOHOMETPUIECKUXPYHKINHA B CyMMY.
[TpakTuueckas pabora Ne 6 mo teme: «OCHOBHBIE (HOPMYJIBI TPUTOHOMETPHH.
[IpeoOpazoBaHKe TPUTOHOMETPUUECKHUX BBIPAKCHUI»
CamocrosTensHas padoTta
1. Pemenme ympaxHenuit mo Tteme «llpocrelimme TpUTOHOMETpPHYECKHE 0,5
HEPaBEHCTBa.
Tema 2.4 Copeprxkanne yueOHOTO MaTeprana 0,5
Tpuronomerpu- [Ipocreiimue TPUTOHOMETPUYECKUE YpaBHEHHUSI. [Ipocreiimue
YecKue TPUTOHOMETPUYECKUE HEPAaBEHCTBA.
ypaBHECHUS u OOpatHble  TpUTOHOMETpHUYECKHE (QYHKUUH. ApPKCHHYC, apKKOCHHYC,
HEpaBEeHCTBA ApKTaHIeHC.
[IpakTrueckoe 3aHATHE 0,5
[IpocTeiimme TpUrOHOMETpUYECKHE ypaBHEHHs W HepaBeHCTBa. OOpaTHbBIE
TPUTOHOMETpUYEcKue (PYHKLUH: apKCUHYC, apKKOCHHYC,apKTaHTCHC.
[lpakTnueckass padota Ne 7 mo Teme: «Pemenue mpocreimux
TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTBY
CamocrosTenpHas paboTa
1. Pemenwe ympaxuennii mno Tteme «Pemenne TtpuroHomerpuuecknx| 0,5
YPaBHEHUI»
Pasnen 3 dyHkIuK, X CBOMCTBA U rpauKu
Tema 3.1 Conepxanue yueOHOro MaTepuana 0,5
DyHKIMH, UX @yuknuu. O6nacTs onpenesieH!ss 1 MHOXKECTBO 3HAYCHUH; rpaduK QyHKIUH,
CBOWCTBa U [moctpoeHue rpadrukoB QyHKIMMA, 32JaHHBIX Pa3THYHBIMHCIIOCOOaMHU.
rpaduku CBoiicTBa pyHkun. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOJUYHOCTH. IIpOMEXyTKM BO3pacTaHUs M YOBIBaHMA,
HanOoJplllee ¥ HaWMEHbIIee 3HAYEHHs, TOYKM O3KcTpemyma. [ paduueckas
uHTepnperanus. [Ipumepbl (YHKIMOHANBHBIX 3aBUCHMOCTEH B pealbHBIX
npoleccax u siBIeHUAX. Apupmerndeckue onepauuu Haa GyHkuusamu. CiaoxHas
bysKIms (KoMTIo3UNHs). [loHsamueo HenpepbleHoCmu OyHKYUU.
Oo6paTtuble pyHkmun. O0acTh ONpeneICHUs U 00IacTh 3HAYCHUN 00paTHOM
¢bysaxun. ['paduk oOpaTHON HYHKITHH.
[IpakTuueckoe 3ansaTHE 0,5
[Ipumepbl 3aBHCUMOCTEH MEXJy MEPEMEHHBIMH B pealibHBIX MpOIeccax W3
cMexHbIX quctuiuinH. Onpenenenne Gyaknuid. [loctpoenue u ureHnerpaduKoB
¢ynkumii. HccnenoBanne ¢ynxkuuu. CBoiicTBa JIMHEWHOW, KBagpaTHYHOMH,
KYCOYHO-IMHEHHOM 1 IpOOHOIMHEHHON (PYHKIMH.
HenpepbiBable n mniepuognueckue (yHknun. CBOWCTBA W TpaduKH CHHYCA,
KOCHHYca, TaHTeHCca U KoTaHreHca. O0paTHble GyHKUUH U UXTPaPUKH.
CamocrosTensHas paboTta
1. CocraBiienue KOHCIEKTa MO TeMe «JieMeHTapHble (QyHKImA. Cl0XKHBIC 0.5

¢ynkunu. O6patHblie GYHKIUI»
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Tema 3.2 Copnepxanue yaeOHOTO MaTepuana 1
CrerneHHEIE, Onpenenenus GyHKIMMA, UX cBoiicTBa u rpaduku. IIpeoOpa3oanus rpadukoB.
nokaszarenbHble, |[lapamienbHplii TEpeHOC, CHUMMETPHUS OTHOCHTENBHO OCedl KOOpAWHAT H
smorapuMuyec- |CUMMETPUS OTHOCUTEIILHO Hayalla KOOPJMHAT, CHMMETPUSIOTHOCUTEILHO MPSMON
KHE€ © TPUro- |Y = X, pacTsHKEHHE U CKAaTHE BIOJb OCEH KOOPAMHAT.
HOMETpPHYECKHE
byHKIHH. [IpakTuyaeckoe 3aHsATHE 1
OGpatHbie OOpatHbie TpuroHOMeTpuueckne (QyHknuu. lIpeoOpasoBanmsi Tpaduka
TPHTOHOMETpH- ¢bysaxmun. ['apmonndeckue konebanws. [Ipukiagapie 3amaqmn.
ueckue hyHKIHH [loka3aTenbHbIe, JOrapUPMUUECKUE, TPUTOHOMETPUYECCKHE YpPAaBHEHUS H
HEpaBEHCTBA.

IIpakTudeckas padora Ne 8 mo teme: «llokazarenpHas GyHKITHS

[paktndeckas padora Ne 9 o Teme: «Jlorapudpmuueckast QyHKIIHD

KouTtponbsHoe 3aHsTHE 1

CamocTosiTenpHas pabora

1. TlomroroBka coobmeHus 1o Teme: «lIpumepsl (QyHKIIMOHATHHBIX 1,5

3aBUCHUMOCTEHN B PCAIBHLBIX IIPOLECCAX U ABJIICHUAX).
2. Pemienne 3ama4 Ha Temy: «llokazarenpHble YpaBHEHUS U HEPABEHCTBA
3. Pemenne 3anad Ha TeMy: «Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA»
10 aex
1 kypc, 2 cemecTp 9 mp.
10 cam.
1 KOHTP.
Pasnen 4 Hayana MmaTreMaTn4eckoro aHaau3sa

Tema 4.1 Copepxanne yueOHOTO MaTeprana 3
Hauano IMocaenoBateabnocTd. CrnocoObl  3amaHUs Y CBOWCTBA  YHCIIOBBIX
MaTEeMaTHYECKOT0 [I0CIIETI0BATEIBHOCTEH. [NonsiTre 0 npezene MOCJeJ0BAaTeTLHOCTH.
aHanm3a CymecTBoBaHHE Tpejea MOHOTOHHOW OTPaHHYEHHOW IMMOCIIEA0BaTEIIBHOCTH.

CymMupoBaHHE TIOCTIEI0BATENEHOCTEN.

beckoneuHo yObIBaroIast reoMeTpHUecKasi IpOrpeccusi U ee CyMma.

IpousBognas. [loHsTre o mpou3BOAHON (yHKIMHU, €€ TEOMETPUYECKHNA U
¢usnueckuii  cMbica.  YpaBHeHHE KacaTelbHOW K  rpaduky  (yHKOMH.
[IponsBogHble CyMMBI, pa3HOCTH, MPOW3BENEHUs, dYacTHble. lIpou3BonHBIE
OCHOBHBIX 3JIEMEHTApHbBIX (DYHKLUI.

[IpumeHeHne TPOM3BOAHOW K MCCIEOOBaHUIO (YHKUMH M TOCTPOCHHIO

rpa¢ukoB. [IponsBoaHbIe 00paTHOW (YHKIIMU U KOMITO3UIIUH (DYHKIIHH.
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IIpumepsl HcmONB30BaHUSA MPOU3BOAHOM JI HAXOXKACHUS HAWITYyYIIEro
pelieHus B MPUKIATHBIX 3a/a4ax. Bropas mpon3BoaHasi, €ereoMeTpUUIeCcKuil u
¢usnueckuit cmbici. HaxoxaeHue ckKopocTH Ui Ipolecca, 3aJaHHOro
thopmynoit u rpagukoM.

IlepBooGpa3nas u uHTerpaj. I[IpuMeHeHre onpeneNeHHOT0 WHTETpalia I
HaxOXXIEHUSl IUIONaAM KpuUBOJIMHEHHOW Tpanenuu. @opmyna Herorona—
Jleiitonnua. [Ipumepbl mpuMeHeHUs! HTeTpaia BOU3NKE U TEOMETPHU.

IIpakTHueckoe 3aHATHE

UncnoBasi mMocieoBaTeNbHOCTh, CIIOCOOBI €€ 3a/aHusl, BEIYMCICHHUS YICHOB
nocleoBaTeNibHOCTU. [lpenen mocnemoBarenbHOCTH. beckoHewHO yObIBaroIas
TeOMEeTPHYECKas IPOTPECCHsI.

TIpousBoaHas: MEXaHUYECKUM U T€OMETPUUECKUIN CMBICI MPOU3BOIHOM.

TIpakTHueckoe 3aHATHE

VYpaBHeHue KacarenpHOW B oOmeM Buae. IlpaBunma u  dopmysbl
mugdepeHIupoBanns, TabiWIa MPOWU3BOAHBIX  AIIEMEHTApHBIX  (DYHKIHH.
HccnenoBanne GhyHKIMH ¢ TOMOIIBIO Mpon3BogHON. Haxoxaerne HanbompIiero,
HaMMEHBILIETO 3HAYCHHUS M IKCTPEMAaJIbHBIX 3HAUYCHUH (QYHKIIH.

Wurerpan u nepBoobpasnas. Teopema Hrptorona—IJleiibnuna. [Ipumenenue
MHTErpaia K BBIYUCICHUIO (PU3MIECKUX BETMYMH UILIOLIAACH.

CamocTosTenpHas pabora

1. IToaroroska Mpe3eHTalUN «Hcropus BO3HUKHOBEHUS
MOCIIEI0BATENIEHOCTI

2. IlogroroBka npe3eHtauuu «VcTopusi BOSHUKHOBEHHUSI IPOU3BOIHO)

3. IlogroroBuTh cooOImeHNs Ha TeMy: Bee maTepecHoe npo «MHTerpam»

4. Pemtenue ynpakHeHu# 1o teme «CrocoObl 3a1aHusl U CBOMCTBA YHCIIOBBIX
IIOCJIEIOBATENBHOCTEN»

5. CocraButb kpoccBopa «MHTErpam»

6. Pemienue ynpaxHeHud 1o TeMe «BprumciaeHHe IUIOMIAJCH IUIOCKUX

buryp»

Paznen 5 YpaBHeHus 1 HepaBeHCTBa

Tema 5.1
YpaBHeHus
HEpaBEHCTBA

n

Conepxanne yueOHOTo MaTeprana

YpaBHeHHss M cHCTeMbl ypPaBHEHHMiH. PalMOoHaJIbHbIE, UPpPaLlMOHAIBHBIE,
MOKA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CICTEMBI.

PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI MX pelIeHus (pa3ioKeHHe Ha MHOXHUTENH, BBEJCHHE
HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, TPaQUUECKUI METO).

HepaBencrBa. PanuoHnanbHble, HppalMOHAIBHBIE, II0Ka3aTelIbHBIE H
TPUTOHOMETpUYECKHEe HepaBeHCTBA. (OCHOBHBIE TMPHEMBI HX  PEIICHUS.
Hcnosb3oBanue cBoiicTB U rpagukoB (pyHKUMI NPU pelieHUHM yYPaBHeHMIt
U HepaBeHCTB. Meron wuHTEpBaioB. [M300pakeHHMe Ha KOOPAMHATHOM
IJIOCKOCTH MHOXKECTBAa pEUIEHUWM YypaBHEHU W HEPABEHCTB C JByMS
MIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonvie 3a0auu

IIpumeHeHne MaTeMaTHYECKMX METOAOB JUIS PEIIEHUs COAepKaTeIbHBIX
3a/1a4 U3 pa3IMYHBIX 00JIacTe HAyKH U MPAKTHKH.

WHTepnperanus pe3yiabTara, yueT peaabHbIX OrpaHUUEHUH.

IIpakTrueckoe 3aHsTHE
Kopuu ypaBuenuii. PaBHocuinbpHOCTE ypaBHeHHi. [IpeoOpazoBanneypaBHEHH.

[IpakTuueckoe 3ansaTHE
OcHOBHEBIE ITPHEMEBI pelIeHNs YpaBHEHUH. Pemenne cuctemM ypaBHEHUH.

IIpakTHueckoe 3aHsTHE

Hcmonr3oBanne cBOWCTB M TpadukoB GMYHKIIAN IS PEIICHUS yYPaBHCHHWNA U
HEPABEHCTB.

[Ipaktrnueckas padora Ne 10 mo Teme: «YpaBHEHHS U HEPaBEHCTBA
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CamocTosTenbHas padora

1. CocramieHue KOHCIIEKTa IO TeMme «ParmoHanbHbIe, WppalHoOHATBHBIC,
MOKa3aTelIbHbIC U TPUTOHOMETPUUCCKIE HEPABEHCTBA»

2. TloarotoBka cooOmeHuss 1o Teme: «lIpuMeHeHHEe MaTeMaTUYeCKUX
METOJIOB JIJIsl PEIICHHs COIEPKATENbHBIX 33/1a4 M3 PA3IUYHBIX 00JIacTei HAyKH 1
MIPaKTHUKI.

3. IloaroroBka mpe3eHTanuu «MeTo HHTEpBaJIOBY

4. PemieHue ynpaXHCHUH MO TeMe «ANTeOpanyecKue YpaBHCHUS U
HEpPaBEHCTBA»

5. CocraByieHre KpOCCBOP/A HA TEMY: «YpaBHEHHUS U HEPABCHCTBA»

Paznen 6 KomOnHaTOpHKa, CTATUCTUKA U TEOPHUS BEPOSTHOCTEH

Tema 6.1
DJEMEHTBI
KOMOWHATOPHUKH

Copeprkanre yueOHOTO MaTepraia

OcHOBHBIE TIOHSATHA KOMOWHATOPHUKM. 3agadyd Ha TOACYET 4YHcia
[pa3MEICHNH, IIepeCTaHOBOK, COYCTaHWH. Pemienne 3amad Ha mepebop
BapnanTtoB. ®opmyma OwHomMa Hpiorona. CBoiicTBa OWHOMHHAIHHBIX
koaduumentos. Tpeyronpuuk [Tackamns.

IIpaktuueckoe 3anstue

Hctopus pa3BuTus KOMOMHATOPUKH, TEOPHUH BEPOSATHOCTEH U CTATUCTHKH U
WX POJIb B Pa3MYHBIX cepax UYeNIoBeUECKOW >KM3HeAesTeNbHOCTH. [IpaBuia
KOMOMHATOpUKH. Pelnenrne KoMOMHATOPHBIX 3a/1a4. Pa3MmelieHus, coueTanus u
nepectaHoBkd. bunom Herootona u tpeyronbHuk Ilackans. Ilpuxnanneie
3ajauy.

CamocTosTenbHas padora

1. IloaroroBka npe3entanuu «cTopusi BOSHUKHOBEHHSI KOMOWHATOPUKIY

2. Pemenme ympaxHeHuil mo Teme «buHOM HBIOTOHa W TpeyroiabHHK
[Tackams»

Tema 6.2 Conepxanue yaeOHOTO MaTeprana
DJIEMEHTHI CoOpITHE, BEPOATHOCTH COOBITHS, CIIOKEHHWE U YMHOXCHHE BEPOSITHOCTEH.
Teopuu [lonsTue o He3aBHUCUMOCTH COOBITHH. J[MCKpeTHas ciiyyaiiHast BETU4MHA, 3aKOH
BEPOATHOCTEMN ee pacrnpeneneHus. YUCIOBbIE XapaKTePUCTUKW JUCKPETHOW CIydailHOM
BennauHEL [loHATHE O 3aKOHE OOJBIINX YHCEN.
[IpakTHueckoe 3ansTre
Kiaccuueckoe ompesneneHne BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEH,
TeopemMa O CyMME BEpOATHOCTEH. BbluuciieHue BepOATHOCTEH.
ITpukiagHbIe 3a1a41.
CamocrosiTensHas paboTa
1. IlogrotoBka coobmienns «Teopun BEpOATHOCTEH, UX POIb B Pa3IMYHBIX
chepax JeroBeYeCKON KU3IHI)
2. Pemenune 3agad o teme «Teopus BEpoITHOCTI
Tema 6.3 Coneprkanue yu4eOHOTO MaTepuaja
OneMeHTSI [IpencraBnenne naHHBIX (TAONUIBI, IUArpamMmbl, TpaduKd), TEHEepalbHas
MaTeMaTH4YeCcKOW |COBOKYIHOCTb, BBIOOpKa, cpeaHee apupmerndeckoe, meauana. [loHsatue o
CTaTUCTUKU Bagadax MaTeMaTHYeCKOM CTAaTUCTHKH.

Pemenue MPAKTHYCCKUX 3a4a4 C IPUMCHCHUCM BCPOATHOCTHBIXMETOAOB.

HpaKTI/I‘IGCKOG 3aHATHEC
HpeJICTaBJ'IeHI/Ie YHUCJIOBBIX JAaHHBIX. HpI/IK.]'IaIIHLIe 3agadu

KoHntposbHOE 3aHsTHE

CamocTosTenpHas pabora

1. TlomroroBka cooOmmeHus «OCHOBHBIE TIOHATHS MaTEMaTHYECKOM
CTATHCTUKI»

2. Pemienue yripaxkHeHmit o teMe «He3aBUCHMOCTh COOBITHI

3. Pemenvie ynpaxuenuii mo teme «CpeiHIe 3HAYCHUS

13




2 Kypc, 3 cemecTp

9 nek.

6 mp.

8 cam.
1 KOHTP.

Paznen 7 'eomerpus

Tema 7.1

IIpsimble u
IJIOCKOCTH B
IIPOCTPAHCTBE

Coneprxanue yd4eOHOTO MaTepuana

B3aumHoe pacnonoxxeHue IByX NMpsAMBIX B pocTpaHcTse. [lapannensHocTh
npsaMoil U miockocTd. IlapamnensHocTh miIockocTeil. IlepneHauKyIspHOCTh
pSAMOM U IUIOCKOCTH. llepreHauKynsap U HakJIOHHas. YTOJI MEXKIY NpsAMON U
IJIOCKOCTBhIO.  JIByrpaHHbi  yrom.  Yrom  Mexay  IIOCKOCTSMHU.
IlepneHAUKYISIPHOCTD ABYX IIOCKOCTEH.

I'eomerprdeckre nmpeoOpa3oBaHus MPOCTPAHCTBA: MapalIeNIbHBIHI IEPEeHOC,
CUMMETPHUS OTHOCHUTENBHO MIIOCKOCTH.

[TapammenpHOE TPOCKTHPOBAHME. [110U4adb OPMOSOHANLHOU HPOEKYUU.
N3obpaxenne mpoCTpaHCTBEHHBIX (UTYD.

[IpakTHueckoe 3aHATHE

IIpu3Haky B3aMMHOTO PACHOJIOKEHUS MNPSIMBIX. YTOJN MEXAY MpPSIMBIMU.
B3auMHoe pacnonoxkeHue MpsMbBIX M IIockocTed. llepneHnukynsp u
HAKJIOHHAs K IUIOCKOCTH. YTOJI MEXIy IPsAMOH U INIOCKOCTBIO. TeopeMbl o
B3aUMHOM pACIIOJIOKEHUH OpAMOM U IUIockocTd. Teopema o Tpex
MEPIEHINKYIAPAX.

IIpu3Haku U cBOKWCTBA NMapaJUIEIbHBIX U MEPIEHIUKYISIPHBIXIUIOCKOCTEN.

[IpakTHueckoe 3aHaTHE

PaccrosiHre OT TOUKH 0 MIOCKOCTH, OT MPSAMOM A0 MIOCKOCTH, paccTOsTHUE
MEXIY IUIOCKOCTSIMH, MEXAYy CKpPCIIMBAIOIIMMHUCS TMPSAMBIMH, MEXAY
MPOU3BOJIBHBIME (PUTYpaMU B MpocTpaHcTBe. [lapamienbHoe MPOeKTHPOBaHUE
u ero cBoiictBa. Teopema o naOWAOU OPMOZOHANLHOU  NPOEKYUU
MHO20Y20/1bHUKA. B3aIMHOE pacnosoKeHne MPOCTPAHCTBEHHBIX (QUTYD.

CamocrosTenpHas paborta

1. Coznanue npe3enTtaimu Ha Temy «llapaieabHOCTh B MOEH TIPOQecCHin
2. 3anonHenue Tadbmuibl «IIpsMble B IPOCTPaHCTBEY»

3. 3anonnenue Tabanupl «I1JI0CKOCTH B IPOCTPAHCTBEY.

Tema 7.2
MHoOrorpaHHuKu

Coneprxanue yaeOHOro MaTepuana

Bepmumnsl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmxa. Mmuoeocpanmvie
yenvl. Buinyxnvie mnocozpannuxu. Teopema Oiinepa. lpusma. Ilpsmas nu
Haknonuasa npusma. IIpaBuibHas npusma.

[Mapannenenunen. Kyo.

ITupamupa. IIpaBunbsHas nupamuaa. Y cedeHHas nupamuga. Tetpasap.

Cummerpun B KyOe, B mapajuieienunene, B npusme u nupamuzae. CeaeHus
Ky0a, MPU3MBI U THPaAMHJIBI.

[IpencraBnenre o0 TMPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpalape,
OKTa’JIpe, N0JAEKadAPe U UKOCAIPE).

KyOe,

IIpakTHueckoe 3aHATHE

Paznuunble BUIBI MHOTOTPaHHUKOB. WX m3o00paxkenus. CedeHns, pa3BepTKH
MHOTOTPaHHHKOB.

ITpaktuueckas padora Ne 11 mo teme: «MHOTOrpaHHUKH»

CamocTosiTenbHas padorta

1. Co3nanue mpe3eHTaluy Ha TeMy «MHOTOrpaHHUKH B MOEH Ipodheccumy
2. CocraBiieHre KpoccBOpAa Ha TeMy «MHOTOTPaHHUKA U WX DJIEMEHTBD)
3. Pemienue 3aaa4 1o Teme «MHOTOTpaHHHUKI

1,5

Tema 7.3

Tema 7|

MOBCPXHOCTHU
BpalcHud

Conepxkanne yaeOHOTO MaTepraia

umuanp u koHyc. YcedeHHblld kKoHyc. OcHOBaHHE, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyiomias, pa3Beprka. OceBble CEYCHUS U CEUCHHUS,
napajieIbHbIe OCHOBaHMUIO.

Iap u chepa, ux ceuenus. KacareapHast mI0cKocTh k chepe
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[IpakTuueckoe 3aHaTHe

[Imomans mnoBepxHOCTH. Buabl cuUMMeTpuii B HpPOCTPaHCTBE.
CumMeTpus Te BpAIEHUS U MHOTOI'PaHHUKOB.

IMpakTrueckas padora Ne 12 no teme: «Tena U MOBEPXHOCTUBPALICHUS

CamocTosTeapHas pa60Ta

1. Cozmanue npe3eHTanny Ha TeMy «Tena v MOBEepXHOCTH BpAIICHHUS 15
2. CocraBieHne KpoccBopa Ha TeMmy «Teia 1 TOBepXHOCTH BPAICHISD)
3. Pemienne 3ama4 o teme «Tena v NOBEPXHOCTH BPAIICHUS»
Tema 7.4 Copepxxanue yueOHOTO MaTepuaia 1
M3mepenns B O6bem u ero m3Mmepenue. MHTerpampHas ¢opmyia oobpema. DopMyITsl
reOMETPHU o0beMa Ky0Oa, NpAMOYrOJbHOTO Mapajulesienuneia, NPU3Mbl, LUIHHApA.
dopmynel 00beMa MUpaMuAbl U KoHyca. DOpMyITbl MJIOMIAAN TOBEPXHOCTEH
IWIMHApPA ¥ KoHyca. PopMynbplo0BbeMa Iapa ¥ IIomanu chepol.
[Togobue Ttenm. OTHOmEHWS IUIOMAACH IMOBEPXHOCTEH M 00BEMOB
MOJ00HBIX TEN.
[IpakTrueckoe 3aHATHE 1
Brrancnenwne mnomaneit u 00beMoB.
CamocTosiTenpHas padora
1. I[ToAroTOBHUTH MpE3eHTAINIO Ha TeMy: « I'eomeTpus EBkanmay 1
2. Cocrasnenne cipaBoyHrKa Gopmyi o TeMe «O0beMBI TeID)
Tema 7.5 Copepxanue yueOHOTrO MaTrepuaia 2
Koopouaater  wu [IpsimoyronmpHast (mekapToBa) cHCTEMa KOOPAWHAT B TPOCTPAHCTBE.
BEKTOPBI dopmyna pacCTOsSTHUS MEXKIY IBYMSl TOUKaMH. Y paBHEHHS c(epbl, TUIOCKOCTH
U IPSIMOM.
Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. ClOXKEHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yuciio. Pa3noxeHue BEKTOpa MO HANPaBICHUSIM. YTOI
MeXIy nByMs BekTopamu. [Ipoekums BekTopaHa ock. KoopauHatel BekTOpA.
CkansipHOe TIpOHM3BEICHNE BEKTOPOB. Mcrons30BaHNEe KOOPIAMHAT U BEKTOPOB
MIPH PEIICHUN MaTeMaTHIECKUAX U MPHUKIIAIHBIX 33]1a4.
[IpakTrueckoe 3aHATHE 1
Bekroper. leiicTBuss ¢ BekTopaMu. JlekapToBa cHucTeMa KOOpPIWHAT B
MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, Cephl, INIOCKOCTH. PaccTosiHre MeXy TOUKaMu.
JleiicTBHs ¢ BEKTOpaMU, 33JJAHHBIMU KOOPIUHATAMH.
CkansipHoe TpPOU3BEJCHUE BEKTOPOB. BeKTOpHOE ypaBHEHHE MPSIMOU U
wiockocTH. Mcmonk3oBaHWE  BEKTOPOB MpPH  J0Ka3aTeNbCTBE  TEOPEM
CTEepEOMETPHH.
KonTtponbHoe 3ansTre - mudhepeHInpOBaHHBINA 3a4eT 1
CamocrosTenpHas paborta
1. Co3nanue npeseHTaunu «KoopanHaThl 1 BEKTOPBI BOKPYT HAC» 2
2. 3anonaenne Tadnunbl «KoopAnHATE U BEKTOPBDY
3. Pemenvie ynpaxuenuit mo teme «Vcrnonp30BaHne KOOPUHAT H BEKTOPOB
MIPU PELICHUH 33129
Bcero uacoB: | 52 ayn.
26 cam.
78 makc.
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2.3 IlpumepHbIil CIMCOK TEM /IJIS BHINIOJHEHUS] HHAUBUYAJbHOI0 NMPOEKTA

HenpepsiBable 1pobH.

[TpyMeHeHNE CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapamienpHOE IPOEKTUPOBAHUE.

CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTHKE.
BekropHoe 3a1aHue NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHne rapMOHHYECKUX KOJICOaHUH.

['paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

HpaBI/IJIBHBIG " IOJyHpaBUJIbHBIC MHOT'OI'PAHHUKH.

© o N s DR

Konnueckue cedeHus 1 UX MPUMEHEHHE B TEXHHKE.
10.ITonstue muddepennmana u ero MPUIT0KEHUSI.
11.Cxembl NOBTOPHBIX UcCTIbITaHUN bepHyiu.

12.VccnenoBanne ypaBHEHUN U HEPABEHCTB C ITAPaMETPOM.
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3. YCJIOBUISI PEAJIMBALIAN PABOYEIM ITPOI'PAMMBbI YYEEHOH JIMCHUATLTAHBI

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Peanmuzanus y4eOHOM JUCHMIUIMHBI —TpEANoNiaraeT Hajluuue Y4eOHOH ayJuTOpuH,
OMOIMOTEKH C YUTAIBHBIM 3aJI0M.

O6opynoBaHue y4eOHOW ayTUTOPUH:

-1I0CaJJOYHBIE MECTA 110 KOJINYECTBY 00 yUarOLUXCS;

-pabouee MecTO Npero1aBaTes;

-KOMIUICKT y4eOHO-HaTISTHBIX TocoOuil. TeXHuYeCcKre cpeicTBa 00 yIeHUS:

-KOMIIBIOTED.

3.2 UudopmanmornHoe odecnieyenne o0yueHust
IlepeyeHn yueOHBIX U3aHuii, UHTepHET-pPeCypCcoOB, 10MOJIHUTEILHON JUTEPATYPHI

OCHOBHBIE HCTOYHUKHU:

1. bammaxkos M.W. Maremaruka: anreOpa 1 Hayajla MaTeMaTHUYECKOI'O aHAIN3a, TEOMETPUSL:
y4eOHHMK Uil CTYIEHTOB TPO(ECCHOHATBHBIX 00pa30BaTENbHBIX  OpPTraHU3AIMM,
ocBamBaromux npodeccun u criermanbaocta CI10, 2018

2. bammakoB M.U. Maremaruka: y4eOHUK TSI CTYI. YUPEKIACHHUH cpea. mpod. oOpasoBanwms /
M.U. Bbammakos. — 5-e u3ja., crep. — M.: U3parensckuii neHTp «Akanemus», 2018. — 256 c.

I[OHOJ'IHPITeJ'H)HLIC HCTOYHUKH
1. Mopakosuu A.I'. AnreOpa u Hayanma maremaTuuyeckoro aHamusa. 10 k1. B 2 4. Y. 1.
Y4yeOHMK I ydammxcs  o0meoOpa3oBaTeNbHBIX — yupekaeHHH (0a30BbI  ypOBEHB).
A.I''Mopakosuy, I1.B.Cemenos. 5-e uzn., crep. M., Maemosuna, 2012.
2. Mopaxosuu A.I'. AnreOpa u Havana maremaTuuyeckoro aHanusa. 10 ki B 2 4. Y. 2.
3amauHuK A8 yyamuxcs  o0mieoOpa3oBaTeNbHBIX — yupekAeHUH (0a30BbI  ypOBEHB).
A.I''Mopakosuu u ap. nox pea. A.I'Mopakosuya. 5-e uzn., crep. M., Maemosuna, 2008.
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4. KOHTPOJIb u OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JIMCIHUATLIAHBI

KOHTpOJ'IB N OLCHKa pE€3yJIbTaTOB OCBOCHHUIA y‘l@6H0ﬁ AUCHMIUIMHBL B paMKaxX TCEKYLIETO

KOHTPOJIA OCYHIECTBIACTCA IIPEIIOAaBaTCIEM B IIPOHECCC MNPOBCACHUSA IMPAKTHUYCCKHUX SaHHTHfI,

TCCTUPOBAHH, CO6€CC,Z[OB3HI/IH, CaMOCTOSATCIIbHBIX pa60T, a TakK>KC BBIIIOJIHCHUA O6y‘iaIOH_[I/IMI/ICH

HUHANBHUAYAJIbHBIX 3a,[[aHPIfI, TaKHX KaK HallMCaHUcC pe(bepaTa, noAroToBKa AOKJ1ajaa.

[IpomMexyTouHas aTTecTalus OCyIecTBIsAeTCs B hopMe AudepeHIIMPOBAaHHOTO 3a4eTa.

Pe3ynabTaThl 00yyeHus (0OCBOCHHBIC yMEHUS,
YCBOCHHbIE 3HAHUS)

DopmMbI U METOABI KOHTPOJIS
U OLIEHKH pe3yJbTaTOB
o0ydeHuUs1

yMeThb:

IPOBOANUTH  TOXAECTBEHHBIC npeoOpa3oBaHus UpPaLMOHATBHBIX,
MIOKA3aTeNbHBIX, JTOrapu(pMHUECKUX U TPUTOHOMETPHUECKHUX BBIPAKCHUI;

pematsb HppaluoHaJbHbIE, norapupmMuueckue U

TPUTOHOMETPUYECKHE ypaBHEHHS U HEPABEHCTBA;
peraTb CUCTEMbl YPaBHEHUN U3Y4EHHBIMH METOAAMU;

CTPOUTH TPapUKN SIIEMEHTAPHBIX (YHKIMA W MPOBOAWTH MPEOOPa3OBaHUs
rpapuKOB, HCIIONB3YS H3YYeHHBIE METOIBI;

INPUMEHSTH annapaT MaTeMaTHUECKOr0 aHaIN3a JAJIsl PEeLeHus 3a/1aY;

NPUMEHSTh OCHOBHBIE METO/BI reoMeTpun (mpoexTupoBaHus,
npeoOpa3oBaHmii, BEKTOPHBIH, KOOPAWHATHBIN) K PELICHUIO 33/1a4;

OMEepPUPOBaTh PA3MUHBIME BHIAMH HH()OPMAIMOHHBIX OOBEKTOB, B TOM
YyHhciae C IOMOUIBIO KOMIIBIOTEpPA, COOTHOCHTH TIIOJY4YEHHBIE pPE3YIbTaThl C
peaIbHBIMH O0BEKTaMU;

pacro3HaBaTh M ONKCHIBATH WHPOPMAIMOHHBIE IPOIECCHl B COIHMATBHBIX,
OMOJIOTMYECKUX U TEXHUYECKUX CHUCTEMaX;

HCII0JIBb30BATh I'OTOBBIC I/IH(l)OpMaLII/IOHHBIe MOACIH, OLICHHBATH
OIICHUBATHL AOCTOBEPHOCTH I/IH(i)OpMa]_[I/II/I, COIIOCTaBJIAA  PA3JIMYHBIC
HNCTOYHHKU,

WITIOCTPUPOBATh  yueOHBIE paboTsI C  HCHOJb30BAaHHEM CPEICTB
WHQOPMAIMOHHBIX TEXHOJIOTHIA;

co3naBaTh HMH(POPMAIMOHHBIE OOBEKTHI CIOXHOH CTPYKTYpBl, B TOM
YHCJIe TUIEPTEKCTOBBIE TOKYMEHTHI;

NPOCMAaTpUBaTh, CO3/1aBaTh, PEIAKTHPOBATh, COXPAaHATh 3amicH B 0a3zax
JAHHBIX, IOJY4aTh HEOOXO0IUMYIO HH(POPMAIIHIO IO 3aMPOCy MOIH30BATES;

HarJSIIHO TPEACTABIATh YHMCIIOBBIC MOKAa3aTeId U JUHAMHUKY MX HM3MEHEHHS]
C TMIOMOIIIBIO IIPOrPaMM JeJI0BO rpaduKy;

CO6JHOJIaTI) ImpaBujia TCXHUKHU 0€e301aCHOCTH U THUIrHCHHUYCCKUC
PEKOMCHAAIIMN TIpHU HCII0JIb30BaHHUN CpCACTB
I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaI_II/IOHHLIX TeXHOJIOFI/Ifl;

3HATh:

TEeMaTUYECKUI MaTepuai Kypca;

OCHOBHBIE TEXHOJOTMHM  CO3JaHus, pEJaKTHUPOBaHUs,  O(OpMIICHUs,
COXpaHeHHus, InepeJadyd HH(QOPMALMOHHBIX TPOLECCOB PAa3IUYHBIX THIIOB C
MOMOIIBI0  COBPEMEHHBIX IPOTPAMMHBIX  CPEJICTB  WH(POPMAIMOHHBIX Y|
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

Ha3HauYeHHWE W BBl MHPOPMALMOHHBIX MOZEJEH, OMHMCHIBAIOUINX PeabHbIC
00BEKTHI ¥ TIPOIIECCHI;

Ha3zHaueHHS U QYHKIIMU OTICPAIIHOHHBIX CHCTEM.

pelIeHne 3a1a4 10 TeMaM;

MIPAKTUYECKUE 3aHATHS,

TEKYLIUH KOHTPOJIb,

UG hepeHIMPOBaHHBIN
3ayeT
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OcHOBHbIE OKA3aTeJIN OLIEHKH pe3yJibTaTa

OcHoBHbIE BU/Ib YYEOHOH €ATEILHOCTH CTYJACHTOB (Ha YPOBHE YUeOHBIX JEHCTBHIN)

BBenenue.

O3HakoMJIEHHE C POJbI0 MaTeMaTUKU B HayKe, TEXHUKE, SKOHOMHUKE, HWH(OPMAIMOHHBIX
TEXHOJIOTUSIX U TPAKTHUYECKOHN nesATenbHOCTH. O3HaKOMIIEHHE C LEISIMH U 3aJadyaMHu U3Y4YEeHHUS
MareMaTtuku pu ocBoenun npodeccuii CI1O u cnenmansuaocteit CITO

AJITEBPA

Pa3BuTHe nmoHATHS O YKCIe.

Breimmonnenue apudmMerndyeckux NEHCTBUII Hal YHCIAaMHU, COYETas YCTHbIE U IMHUChMEHHBIC
npuembl. HaxoxneHue mNpUOMMKEHHBIX 3HAUYEHUNW BENUYMH M TMOTPEHIHOCTEH BBIUMCICHHM
(aOcoMOTHON M OTHOCHUTENBHOW); CpaBHEHHE YHMCIOBBIX BbIpaxeHuil. Haxoxnenue ommbok B
peoOpa30BaHUAX U BBIYUCICHUAX (OTHOCUTCS KO BCEM IMYHKTaM MPOTrpaMMbl)

Kopuu, crenenu, sorapuMsl.

O3HakOMJIECHHE C TIOHATHEM KOpHS N-M CTENEeHW, CBONCTBAMH paJMKAIOB M TMpaBUIAMH
cpaBHEeHUs KopHeil. DopMmynupoBaHUE ONpPEETICHUS KOPHS U CBOWCTB KOpHEW. Brruucienue u
CpaBHEHUE KOpHEH, BBIMOJHEHHE NPUKHUAKH 3HadeHus KopHs. lIpeoOpazoBaHue 4YHCIOBBIX U
OYKBEHHBIX BBIPDOKEHUH, COJEpXKAIIMX paguKaibl. BeimoiaHeHwe pacueToB 1o GdopMylaM,
CONICpKalllIM  PaJMKaNIbl, OCYLIECTBIIAS HEOOXOAMMBIE TOJCTAHOBKHM M IPeoOpa3oBaHMUS.
OmnpeneneHre pPaBHOCWIBHOCTH BBIPQKEHUNW C paAukanaMmu. PemieHue uppannoHaIbHBIX
ypaBHeHUH. O3HAKOMIJICHHE C MOHSATHEM CTENEHH C NEHCTBUTENbHBIM NokKa3aTeneM. HaxoxaeHue
3HAYEHUH CTENEHH, UCTOJIb3Ysl MPH HEOOXOIUMOCTH HMHCTPYMEHTAIbHBIE CPEACTBA. 3alUChIBAHHE
KOpHS N-il cTenmeHW B BHJAE CTENEHM C JAPOOHBIM IMOKazareneM u HaoOopoT. dopMmynupoBaHue
CBOMCTB cTeneHeil. Beruucnenue crenexneid ¢ palMoHaIbHBIM [10Ka3aTeIeM, BBITIOJIHEHUE TPUKUIKU
3HAUEHUS CTETNEeHU, cpaBHeHHE creneHel. [IpeoOpasoBaHue YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
coJiepKallluX CTENEHHU, MPUMEHsISl CBOMCTBa. PernieHne noka3zarenbHbIX ypaBHEHUN. O3HAKOMIICHHE
C NMPUMEHEHUEM KOPHEH M CTENeHell NMpH BBIYMCIECHHM CPEIHMX, JIEJIEHUU OTpe3Ka B «30JI0TOM
ceueHUMn». PellleHrne NpuKkIIaHbIX 3a/1a4 Ha CIO0KHbBIE TIPOLIEHTHI.

[IpeoOpazoBanue anreOpanyecKux BHIPAKECHUI.

Bremmonnenne mpeoOpa3oBaHUN — BBIpRXKEHUW, MpUMEHEHHE (OpPMYI, CBSI3aHHBIX CO
cBoiicTBamu creneHeil u norapudmoB. OmpeneneHue o00NacTU JOMYCTHMBIX  3HAYCHUHN
norapuMHUUECKOro BbIpakeHHs. Pemienue norapupmuyeckux ypaBHeHui. DopmynupoBanHue
OTpeAeNieHul TPUTOHOMETPHUECKUX (QYHKIMHA s YIJIOB TOBOPOTAa W OCTPHIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE MX B3aMMOCBSI3U OCHOBHBIE TPHUTOHOMETPHUECKUE
TOX/I€CTBa

[IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUISI BBIUYMCICHUS 3HAUYCHHM
TPUTOHOMETPUUECKUX (PYHKIIMHA 11O OJTHON U3 HUX.

[TpeoOpa3zoBaHus MPOCTEHIIUX TPUTOHOMETPUIECKHIX BBIPAKCHHH.

W3ydyeHne OCHOBHBIX (opmyn TpuroHomerpuu: (GOPMYIbI  CIOXKCHHS, yIBOCHHS,
mpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKUX (YHKIMHA B MPOU3BEIACHHE W TPOU3BEICHUS B
CyMMy U TPUMEHEHUE TMPU BBIYUCICHUM 3HAYECHHS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
ynpouieHus: ero. O3HaKOMJIEHHE CO CBOWCTBAMH CUMMETPUHU TOYEK HA €JUHUYHOM OKPYKHOCTU U
MIPUMEHEHHE WX TS BBIBOAA (DOPMYIT pUBEICHUS.

IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA.
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Pemenne nmo ¢popmynaM U TPUTOHOMETPUUECKOMY KPYTY HPOCTEHIINX TPUTOHOMETPHUECKUX
ypaBHeHuil. IlpuMeHeHne oOLIMX METONOB pELICHUS ypaBHEHUHN (NpUBEJEHUE K JIMHEHHOMY,
KBaJIpaTHOMY, METOJ pAa3JOKE€HUS HA MHOXKUTENIM, 3aMEHbl IIEPEMEHHOM) IpU PpELICHUU
TPUTOHOMETPUYECKUX YPaBHEHHMH. YMEHHME OTMEYaTb Ha Kpyre peuieHuss IIPOCTEHUIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB.

ApKcuHYC, apKKOCUHYC, apKTaHI€HC YncIa.

O3HakoMJIeHHE C TIOHATHEM OOpaTHBIX TpUTOHOMETpUYeckux (yHkuuil. H3yuenue
OTIpeJIeNIeHUil apKCHHYyca, apKKOCHHYCA, apKTaHTreHca 4ucia, GOpMyIHpOBaHUE UX, H300paKeHHE
Ha €IMHUYHON OKPYXHOCTH, IPUMEHEHUE NPU PELLICHUU ypaBHEHUI.

DYyHKIUH, UX CBOMCTBA U TpaduKH

Oynkuuu. [lorsarue o HeMPepbIBHOCTH (HYHKINH.

O3HaKOMJICHHE C MOHSATHEM MEPEMEHHON, IPUMEPAMU 3aBUCHMOCTEH MEXy IEpEMEHHBIMU.
O3HakoMJICHHE C MOHATHEM rpaduka, onpereseHie MPUHAICKHOCTH TOYKH TpapuKy (yHKIIHH.
Omnpenenenue mo Gopmyse MpocTeHieii 3aBUCKMOCTH, BUa ee Tpaduka. Breipaxenne no dpopmyie
OJTHOW TepeMeHHOW uepe3 Apyrue. O3HaAKOMIICHHE C ompeneneHrneM (QyHKIUH, GOpMyIHpOBaHHE
ero. Haxoxxnenne obiacTu onpeaeneHns u 00JIacTH 3HaYeHUH (QyHKIINH.

CpoiictBa  ¢ynkumu. [I'paduueckas wuHTepnperanus. [lpumepsl  (QyHKIIMOHAIBHBIX
3aBUCHUMOCTEH B peajibHbIX MPOLIECCaX U SIBICHUSAX.

O3HakoMJIEHHE C IpUMepaMH (YHKIMOHAIbHBIX 3aBUCUMOCTEH B peajbHBIX IPOLECCAX U3
CMEXHBIX JUCUUIUIMH. O3HAKOMJIEHHE C JI0Ka3aTEeJIbHBIMH PACCYXJIEHUSMU HEKOTOPBIX CBOWCTB
JTUHEHHON W KBaJIpaTHYHOW (PYHKIIMIA, TPOBEICHUE UCCICAOBAHUS JTUHEHHOW, KYCOUHO-THHEHHOM,
JIpoOHO- TMHEWHON M KBaApaTWUYHOW (QYyHKIMI, mocTpoeHue ux rpapukos. [loctpoenue u ureHue
rpadukoB ¢yakuuid. MccnenmoBanue ¢yakuun. CocTtaBieHue BHAOB (GYHKIHUM TIO JaHHOMY
YCIIOBHIO, PELLIEHHUE 33/1a4 Ha 3KCTpeMyM. BeinonHenue npeoOpa3zoBanuil rpaguka GyHKIUH.

OOparHple QyHkuuu M3yuenue mnoHsATHS o0OpaTHOM (yHKUWHU, ONpeAeseHHe BUIa U
noctpoeHue rpadpuka oOpaTHOW (QYHKIIMU, HAXOXKJEHHUE €€ O00JIaCTU OIpeesieHus] U 00JacTh
3HaueHuil. [IpumeHeHne CBOICTB (QYHKIMH MPHU HCCIETOBAaHUM YPAaBHEHMHM M PELICHUM 3a/1ady Ha
skcTpeMyM. O3HAaKOMIIEHHUE C TIOHATUEM CIIOKHON (PYHKIIMH.

CreneHHble, TIOKa3aTelbHbIE, JOrapupMHUUECKHE U TPUTOHOMETpUYECKHe (DYyHKIUH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

Beruucnenue 3nauenuit GyHKIMA 10 3HaUYeHUIO aprymeHTa. OnpeneneHue nojioKeHUsl TOUKU
Ha rpaduke Mo ee KoopauHataM W HaoOopoT. Mcrnonb3oBaHue CBOMCTB (PYHKIMM A1 CpaBHEHUS
3HayeHui creneHei u Jjorapu¢moB. IlocTpoeHue rpadukoB CTENEHHBIX U JIOTapUPMUUIECKUX
¢bynkuuii. Pemenue nokasareiabHbIX U JIOTapU()MUYECKUX YPaBHEHUN M HEPABEHCTB 110 U3BECTHBIM
anroputMaM.  O3HaKOMJIGHHE C  TOHATHEM  HENPEephIBHOM  MepHOAMYECKOW  (DYHKIMH,
(dbopMynMpoBaHUE CBOMCTB CHHYCa M KOCHHYCa, MOCTpOoeHHEe uX TIpadukoB. O3HAKOMIIEHHE C
MOHATHEM TapMOHHMYECKUX KOJeOaHWH M MpUMepaMu TapMOHUYECKHUX KOJCOAHUN JUIs ONMHCAHUS
IpoIeccoB B (H3MKe W Jpyrux oOmactsax 3HaHUsA. O3HaKOMJIEHHE C TOHSTHEM pa3pbIBHOM
NEepUoIN4Yeckoil (QpyHKIMH, (HOpMYIMpPOBAHHWE CBOWCTB TAHI'€HCA M KOTaHIeHCa, MOCTPOCHHE HX
rpapukoB. [IpuMeHeHue CcBOWCTB (GYHKUMHA Ui CpaBHEHHMsS 3HAUYEHWH TPUTOHOMETPUYECKHX
GyHKUMH, peleHus TPUTOHOMETpUdeckux ypaBHeHHMH. IlocTpoeHne rpadukoB 0OpaTHBIX
TPUTOHOMETPUYECKHX (YHKIMA W oOmpejaereHue Mo rpadukaM HX CBOHCTB. BrinmonHeHue
npeoOpa3oBaHus TpapuKOB.
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Havajia MaTeMaTH4eCKOro aHAJIHu3a

[TocnenoBaTenbHOCTH.

O3HakoMJICHHE C TOHATHEM YHCJIOBOH IIOCIENOBATEIBHOCTH, CHOCO0AMH €€ 3aJaHus,
BBIUUCICHUSAMH €€ wieHOB. (O3HAaKOMJIEHME C IIOHATHEM IpeJeNia I0CIeI0BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIIEHUEM CYMMbl OECKOHEYHOI'O YMCIOBOIO psAJia Ha IMPUMEPE BBIYUCICHUS
CyMMBI OE€CKOHEUHO YOBIBAIOILIEH Ie€OMETPUYECKOil mporpeccuu. Pemenue 3agay Ha mpuUMEHEHHE
(bopMysBI CyMMBI O€CKOHEUHO YOBIBAIOIIEH TreOMETPUIECKOI MPOTPECCHH.

IIpou3BoHas U ee IPUMEHEHHE.

O3HakoOMJICHHE C TIOHSATHEM MPOU3BOAHOM. M3yueHue u popMyIHpoBaHUEe €€ MEXaHUIECKOTO
U TEOMETPUYECKOIO CMBICIA, HM3YYEHHE QIrOpUTMa BBIYUCIICHUS IIPOU3BOJHOM HA IIpUMEpPE
BBIUMCIICHUSI MIHOBEHHOM CKOPOCTH M YIJIOBOro Kkodddwuimenra kacarenbHoi. CocraBieHue
ypaBHEHHsI KacaTelbHOH B oOmeM Buie. YCBOoeHHE MpaBwi IU(pGEepeHIUPOBaHHS, TaOIHIIbI
MPOU3BOJIHBIX AJIEMEHTAPHBIX (QYHKIMK, OpuMeHeHune Uit auddepeHurpoBanus (HyHKIUH,
COCTaBIICHHUSI ypaBHEHHs KacaTelbHOH. l3yueHwe TeopeM O CBA3M CBOWCTB (YHKIMH U
MPOU3BOIHOM, popMynupoBKka ux. [IpoBegeHre ¢ MOMOIIBI0 MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3agaHHol (hOopMysIOi. YCTaHOBIIEHHE CBSI3M CBOMCTB ()YHKIIMH M TPOM3BOJHON MO MX rpaduram.
[IpumeHeHune NpoOU3BOAHOM A pelleHUs 3ajad Ha HaXOXKJEHUE HauOOoJIbIIEro, HauMEHBIIErO
3HAQYEHMs U HA HAXO0KJICHUE DKCTPEMyMa.

[TepBooOpa3Has u UHTErpad.

O3HakoMJIEHHE C MOHATHEM HMHTErpaja U NnepBooOpa3Hoi. M3yueHue npaBuia BHIYUCICHUS
nepBooOpaszHoil u Teopembl Hetorona—1JleliOnnna. Pemenne 3amad Ha CBA3b MepBOOOpa3HON U ee
MIPOM3BOJIHOM, BEIYHMCIIEHHE IEPBOOOPA3HON [Tl JaHHOM QyHKuMU. Pemenne 3a1ay Ha NpUMeHEeHue
MHTErpaa Juisd BBIYUCICHUS PU3NYECKUX BEJIMYMH U IIOLIAIEH.

YpaBHeHus! M HEpABEHCTBA

VpaBHeHHsT U cUCTeMBl ypaBHeHMM HepaBeHCTBa M CHCTEMBI HEPABEHCTB C JBYMsS
nepeMeHHbIMM  O3HaKOMJIEHHE C MPOCTEHIIMMH CBEJIEHUSMH O KOPHAX alredpanyeckux
YpaBHEHUH, MOHATHSIMH.

UCCJIEIOBAHUS YPAaBHEHUM W CHCTEM YpaBHEHMU. l3ydeHne TeOpuM paBHOCUIBHOCTH
YpaBHEHUH U ee npuMeHeHus. [IoBTOopeHue 3ammcu peleHus CTaHAApTHBIX YPaBHEHHWH, NIPUEMOB
peoOpa3oBaHus YpaBHEHHH 115 CBEJCHHS K CTaHIApTHOMY ypaBHEHHUIO. PellleHue palnoHanbHbIX,
HMPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U TPUTOHOMETPUUYECKUX YpPaBHEHUN U cucTeM. Mcronb3oBaHue
cBOMCTB M rpadukoB GyHKIUI Ui pemieHUs ypaBHeHUU. [loBTopeHHME OCHOBHBIX IPHEMOB
peumieHus cucteMm. PemieHue ypaBHEHHUH C TpPUMEHEHHEM BCeX TMPUEMOB (pa3ioXKeHUs Ha
MHO>KUTEJIHM, BBEJIECHUS HOBBIX HEM3BECTHBIX, IMOACTAHOBKH, Ipaduyeckoro meronaa). PemieHue
CUCTEM YPaBHEHHH C MpUMEHEHHEM pPa3IMYHBIX coco00B. O3HAKOMJIEHHE ¢ OOIIMMHU BOIPOCAMU
pellIeHrs HEPaBEHCTB U HCII0JIb30BAHNUE CBOWCTB U TpaduKoB (QYHKIUI NPU pElIeHUH HEPaBEHCTB.
Pemennie HepaBEHCTB M CHCTEM HEPABEHCTBC MPUMEHEHHMEM paszMYHbIX criocoOoB. [Ipumenenue
MaTeMaTHYeCKUX METOJOB JUIsl PEIIEHUs COIePKATEIbHBIX 3a/1a4 U3 Pa3IU4HbIX 00JacTeil HAyKu U
pakTUKU. IHTEpripeTnpoBaHue pe3yIbTaTOBC YYETOM PEaIbHbIX OIPAHUYEHUN.

JJ1eMeHThI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATUCTHKHU

OcHOBHbIE MOHATUS KOMOMHATOPUKH.

W3ydeHue mpaBuia KOMOMHATOPUKM U NPUMEHEHHUE MpPU PElIeHUH KOMOMHATOPHBIX 3ajad.
Pemenne KOMOMHATOPHBIX 3a/1a4 METOJIOM Iepebopa U Mo MpaBuily yMHOKeHHs. O3HaKOMJICHHE C
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MOHATUSMH KOMOWHATOPUKH: Pa3MEIICHUSIMH, COYETAaHUSIMHU, MEPECTAaHOBKAMU U (popMynamu ais
ux BbluucieHus. OObsCHEHME U THpUMeHeHHe GOpMyNT JUis BBIYHCICHHS Pa3MELICHUH,
MEPEeCTAaHOBOK W COYETaHW npu pemieHuu 3anad. O3HakomieHnue ¢ OumHOMOM HproTOHa u
TpeyroapHUKOM [lackans. PemeHue nmpakTHYECKUX 3a/ad C MCIIOJIb30BAaHUEM IOHATHM W MPABUI
KOMOMHATOPHKH.

DJIEeMEHTBI TEOPUH BEPOSTHOCTEM.

N3yueHue KIacCMYECKOro OIPEAENIEHUsS BEPOSITHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O
CyMME€ BEpOSTHOCTEH. PaccMOTpeHre NMpUMEpPOB BBIYMCICHHS BEpOsTHOCTEH. PemieHue 3amad Ha
BBIUHCIICHHE BEPOSITHOCTEN COOBITUH.

[IpencraBnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, TpaduKN)

O3HakoOMJIEHHE C IPEACTABICHHEM YHUCIOBBIX JTAHHBIX U UX XapaKTepUCTHKaMu. Pernienue
MPAKTUYECKHX 3a]]a4 Ha 00pa0OTKYy YHCIIOBBIX JIAHHBIX, BEIYUCICHUE UX XapPaKTEPUCTHK.

I'EOMETPUA

[IpsiMbIe U IITIOCKOCTU B IPOCTPAHCTBE.

DopMyIHpOBKa U MPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOT'O PACIIOJIOKEHUS MPAMBIX
U IUIoCKocTed. Pacmo3HaBaHMe Ha dYepTekax W MOJENSAX Pa3IMYHbIX CIIy4aeB B3aUMHOIO
pPacIoJIOKEHUsI MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CyxJaeHH. DopmyinpoBaHue
ONpENEICHUI, TPU3HAKOB M CBOWCTB MAapaJUIEIbHbIX U MEPIEHIUKYISPHBIX IUIOCKOCTEH,
JIBYTPAHHBIX M JIMHEHHBIX YIJ0B. BBINONIHEHNE NOCTPOEHUS YIJIOB MEXKIY HPSIMBIMH, HPSIMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMU IO ONMCAaHUIO U pacno3HaBaHHe UX Ha mojensax. [Ipumenenue
MIPU3HAKOB U CBOMCTB PACIOIOXKEHHS MPSIMBIX U IUIOCKOCTEH Mpu pemieHuu 3aaad. M3zobpaxenue
Ha PUCYHKaX M KOHCTPYMPOBAaHME HAa MOJEIAX INEPHNEHAUKYISIPOB M HAKIOHHBIX K IUIOCKOCTH,
NpSMBIX, HapaJJIeNbHBIX IUIOCKOCTEH, YIJIOB MEXIy MNpsIMOM M IUIOCKOCTBIO M OOOCHOBaHHE
IIOCTPOEHHUs. Pellenne 3a1a4 Ha BBIYMCIEHUE TEOMETPUUECKUX BeINYMH. ONMCBhIBAHUE PACCTOSHUS
OT TOYKM JO IUIOCKOCTH, OT NPSAMOM 10 IUIOCKOCTH, MEXKAY IUIOCKOCTAMH, MEXAY
CKPEUIMBAIOIUMUCS  NPSAMBIMH, MEXAY HpPOU3BOJBHBIMU  (UTypaMH B  IPOCTPAHCTBE.
@®opMynupoBaHHE U JIOKa3blBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEOpPEM CYIIECTBOBAHMUSA,
cBoiicTBa). M300pakeHre Ha yepTekax U MOJIENSIX PACCTOSHUS M OOOCHOBAHUE CBOUX CYKICHHH.
OmnpeneneHre W BBIYUCICHHE pacCTOSHUN B mpocTpaHcTBe. llpumenenue ¢dopmyn u Teopem
IUTAaHUMETPUH I penieHus 3a1ad. O3HaKOMIIEHUE ¢ MMOHATHEM NapaJuIeIbHOTO IPOEKTUPOBAHUS U
ero cBoucTBamMu. @DOpMyIHpOBaHHE TEOPEMBI O IUIOIIAAA  OPTOTOHAIBHOW  IPOEKLIHHU
MHOrOyroipHuKa. I[IpuMeHeHHe Teopuu s OOOCHOBAHUS TIOCTPOCHMH U BBIUMCIICHUI.
ApryMeHTHpOBaHUE CBOUX CYX/JIECHUI O B3AUMHOM PacCIlOIOKEHUH MPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHuKkH.

Onucanne M XapakTEPUCTHKA pa3jIMYHBIX BUAOB MHOTOTPAaHHMKOB, IEPEUUCIIEHHE HX
9JIEMEHTOB U CBOMCTB. IM300pa)keHHe MHOTOTPAaHHUKOB U  BBIMOJHEHHE TIOCTPOCHHUS Ha
M300paKEeHUSIX M MOJEJSX MHOTOIPAaHHHMKOB. BbIUMCIeHHE JMHEWHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTypalusix, apryMEHTUPOBAHHE CBOUX CYXICHHH. XapaKTepucTUKa U
n300pakeHNe CEYEHHUs, pa3BEpPTKH MHOTOTPAHHUKOB, BBIYMCICHHE IUIONMIAAEH IOBEPXHOCTEH.
[TocTpoeHne mpocTenMx ceueHuit Kyoa, mpu3msl, mupamuel. [IpumeHnenne ¢pakToB U cBeeHUH U3
wiaHuMeTpur. O3HaKOMJIEHHE C BUAAMU CHUMMETPUH B MPOCTPaHCTBE, (OPMYIHPOBAHUE
ONpEIEICHUN! M CBOMCTB. XapaKTepUCTUKA CHUMMETPUU TeJI BPALIECHHWS U MHOIOTPAHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPUU NpU peLIeHUH 3ajad. Vcnoiabp3oBaHue NpuoOpeTeHHBIX 3HAHUN
JUIS  WCCIENOBaHUS W MOJCIMPOBAHMSI  HECIOXKHBIX 3amad. 3o00paxeHne OCHOBHBIX
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MHOTI'OTPAaHHUKOB U BBIITOJIHCHUEPUCYHKOB I10 YCJIIOBUSAM 3a/1a4.

Tena 1 MOBEPXHOCTH BpAIECHUS.

O3HakoMJIEHHE C BHJAMH TeJl BpalleHHs, (OPMYIHPOBAHUE WX ONPEACICHHNA M CBOICTB.
dopMynTupoBaHHE TEOPEM O CEYEHHH Iapa IUIOCKOCThIO M IJIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepucTuKa W M300paKeHHE TeJ BpallleHHUs, MX pPa3BEpPTKH, cedeHus. Pemienue 3amad Ha
IIOCTPOCHHUE CEYCHMM, BBIUMCICHUE JUIMH, pacCTOSHUM, YyrIoB, Iuomane. IlposeneHue
JIOKA3aTENIbHBIX PACCYXKJICHUN MNpH pemeHuu 3anad. [IpumMeHeHue CBONCTB CHUMMETPUM NPHU
pelieHrH 3a/a4 Ha Tejla BpalleHus, KoOMOWHAIMIO Tel. M300pakeHne OCHOBHBIX KPYIJIBIX TEl H
BBIITOJIHEHUE PUCYHKA I10 YCIIOBUIO 3aJa4M.

N3mepenuss B reomerpun O3HAKOMIICHHE C TMOHATHSAMHU IUIOIIAAM U 00bEMa, aKCHOMaMH U
cBolicTBamMH. PemieHue 3amay Ha BBIYMCICHUE IUIOMIA/EH IUIOCKMX (GUTYp € TpPUMEHEHHEM
COOTBETCTBYIOIINX (hopMyJ U (aKTOB U3 IIAHUMETpUHU. M3yueHne TeopeM O BEIYUCICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 33aa4 Ha IPUMEHEHUE POPMYII BEIYHCIeHUsT 00beMOoB. M3ydenne
dbopMyn JUIs BBIYUCICHHUS IUIOMIAJCH MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpPAICHUS.
O3HakoMJICHHE C METOJOM BBIYMCIICHHS IUIOMIAJM MOBEPXHOCTH cdeprl. Pemienne 3amay Ha
BBIYMCIICHHE IUIOIIAIEH IOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEIL.

Koopaunats!l 1 BEKTOPBI.

O3HakOMJICHHE C IIOHATHEM BeKTOpa. [3yueHue nekapToBOW CUCTEMBI KOOpAMHAT B
IIPOCTPAHCTBE, IIOCTPOCHHE II0 33JaHHBIM KOOpPAMHATAM TOYEK U IUIOCKOCTEH, HaXOKICHHE
KOOpAMHAT To4eK. HaxoxknaeHue ypaBHEHUIl OKpYXHOCTH, cepbl, IIOCKOCTH. Bbruncnenue
paccTOSHUN MeXAYy ToukamH. l3ydyeHne CBONCTB BEKTOPHBIX BEIWYMH, IPABUJI PA3JI0KECHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWII HAXOXKIACHUSA KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE,
[IpaBUJl JIEUCTBUI C BEKTOpaMH, 3aJaHHBIMU KOOpAWHAaTaMHu. IIpumeHeHue Teopuu npu peuieHun
3ala4 Ha JEUCTBUA C BEKTOpaMmu. M3ydeHue CKaIpHOIO IPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUS IPSAMOM M MIOCKOCTH. IIpuMeHeHHe TeopuHM IpU pELICHUW 3a7a4 Ha JCUCTBUA C
BEKTOpPaMH, KOOPAWHATHBIA METOJ, IPUMEHEHHE BEKTOPOB I BBIYUCIICHUS BEIUYUH YITIOB U
paccrosHui. (O3HaKOMJIEHHME C JIOKa3aTe€IbCTBAMH TEOPEM CTEPEOMETPUUM O B3aUMHOM
PaCIIOJIOKEHUU MPSAMBIX U IIJIOCKOCTEHN C UCIIOJIB30BAHUEM BEKTOPOB.
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