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1. IMogcHuTENLHASA 3aNHCKA

Ilporpamma  oOmeoOpa3oparensHod — ydeOHol — gmciunimHa — «MaremaTHkay
npeaHasHadeHa Uit u3ydeHus Maremartvka B CII6 I'BIIOY «Axanemus ynpaBieHHs
ropoACKoi cpeoi, rpajocTPOATENBCTBA M IEYaTH», Peald3yromero obpazoBaTenbHY
IIPOrpamMMy CpefHero odmero obpazoBanus B IIpe/Ierax OCBOSHHS IIPOrPaMMBbl MOATOTOBKY
CIIELMAIIMCTOB CPEJIHEr0 3BEHA COLHATBLHO-3KOHOMHYECKOro Npoduis Ha 6ase OCHOBHOTO
ob1mero obpazoBaHus.

Ilporpamma paspaborama ma ocuoBe Tpebomanmit OI'OC cpenmero obmero
oOpaszoBanusi, NPEIBABISIEMBIX K CTPYKTYPe, CONECPNAHHIO H pe3ylbTaraM OCBOCHHSA
yuebHo# mucummmMHBL «Maremarikay, B COOTBETCTBMH ¢ PeKOMEHIAIMAMH IO
OprafHus3alMy IOMyd4eHHs cpenHero obmero oOpa3oBaHHS B IIpejieliaX OCBOEHHS
obpasoBare/ibHBIX MpOrpaMM CpeiHero npodeccuonansHoro obpasopanus Ha Oase
OCHOBHOTO 0011ero obpazopanusi ¢ yyetoM TpeGoBaHuil denepatbHBIX TOCYIAPCTBEHHBIX
0bpazoBareNbHbIX CTAHAAPTOB U IOJIYy4aeMOH NpO(YECCHH WIM CNENUAIBLHOCTH CPEIHEro
npodeccronansHOTO 00pazosanus (muckMo JlenapraMenta rocy[apeTBEHHON MOJTUTHKA B
cepe moaroTorkr pabounx xaapor u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259).

Conepxanne nporpammsel «MaTeMaTiKay HAPABICHO HA JOCTHKEHHE CIIEIYFOIIHX

meJie:

> obecrieyenye cHOPMHUPOBAHHOCTH TIPEIACTABICHUN O COLMANBHBIX, KYJILTYPHBIX H
UCTOPHYECKHX (HaKTOPaX CTAHOBIICHHUS MATEMATHKH;

* obecneyenne  chHOPMHMPOBAHHOCTH  JIOTMYECKOTO,  ANTOPHTMHYECKOTO W
MaTeMaTHYECKOTO MBIIILICHHS;

¢ obecneueHue CHOPMUPOBAHHOCTH YMEHHH MNPUMEHATH MONYYEHHBIE 3HAHHS I[IPH
PELICHUH Pa3THYHEIX 3a/ay;

* obecrieyeHne CcOOPMUPOBAHHOCTH NPEACTABICHAN O MaTeMaTHKe Kak YacTH
ODIIeYEIOBEHECKOH KYIBTYpbl, YHHBEPCAILHOM f3BIKE HAYKH, I103BOISIOLIEM
OIMKCHLIBATL ¥ H3Y4aTh PEalbHbIE NPOLECCH ¥ SIBIICHHSL

ITIporpamma Mo3KeT HCIOIB30BATECS APYTHME HPO(ECCHOHANLHBIME 06Pa30BaTENLHBIMH
OpraHu3allMsM¥, pealu3ylomumMy  00pa3oBaTeNbHYI0 [POrpamMMmy CpeiHero ofmero

obpazopaumss B mnpenenax ocsoenust [IIICC3 CIIO na 6Ga3se OCHOBHOrO OOINErO

obpazoranus.



2. O0mas xapakTepUCTHKA Y4eOHOM IUCHUILIHHEI

Hucuunmuna  «Marematnka) OTHOCHTCS K NpeAMETHOW o0JlacTH MaTeMaTHka |
uadopmaruka. Ing TIIICC3 conmanbHO-3KOHOMHYECKOTO npouIs IACHMIUIMHA SIBISETCS
NpoQUILHOMN.

Maremaruka sBiseTcs (yHZAMEHTANBHON 001I00pa3oBaTeNbHON JUCHUILIHHON €O
CIIOXHMBIIMMCS  YCTOWYWBHIM COJCpKaHMEM M OOImHMH TpeOOBaHUSMHM K MOANOTOBKE
00 yJaromuxcs.

OTO BBIPAKAETCA B COMCPIKAHUH OOYUCHNUS, KONHIECTBE YaCOB, BLIIEISIEMbIX HA M3YUCHHE
OTACNLHBIX TEM IPOrpamMmbl, TIyOHHE HX OCBOGHHS CTY/ACHTAMH, 00BEME W XapakTepe
MPAKTHYECKUX 3aHSTHH, BUJ@X BHEAYJHTOPHOH CAMOCTOSTENILHON paBoTHI CTY/ICHTOB.

Obue memu wu3ydeHWs MaTEMaTMK¥ — TPAIULHOHHO peanu3yloTcss B YETHIPEX
HalPaBIECHAIX:

1) obimee npencrasiieHue 06 WAEAX ¥ METOJ[AX MATEMaTHKH,

2) HHTEIUIEKTYAILHOE PA3BUTHE;

3) oBnazicHHE HEOOXOMHMBIME KOHKPETHBLIMY 3HAHUSIMHU H YMEHUAMH;

4) BocnuTaTENBLHOE BO3/IEHCTRHE.

Conep:xanme y4eOHON AMCUMIUTMHLI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH
CONIEPIKATENBHBLIMA THHUSAMY 00yYeHUs MaTeMAaTHKE:

* anrebpanyecKas JTMHUS, BKIFOYAIONIAs CHCTEMATH3ANIO CBCICHMN O YHCaX, HA3yYeHuE
HOBBIX M 000OIIEHME paHee W3YYCHHBIX Omepanui (BO3BENCHHE B CTEIEHb,
M3BJICUCHNE KOPHS, JIOrapu(MHpPOBAHHE, CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC H
OOpaTHEIE K HHUM); M3YYEHHE HOBBIX BHJIOB HHCJIOBBIX BBIp@XKEHUN # (HopmyI;
COBCPUICHCTBOBAHHE TIPAKTHYECKHX HABBIKOB ¥  BBIYHCITHTEILHOH  KYJIBTYpEI,
PaclIMpPEeHne 1 COBEPLICHCTBOBAHYE alredpanyecKoro anmnapara, ¢hopMHUPOBAHHOTO B
OCHOBHOH INKOIIC, M €ro IPHMEHEHHE K PEINEHHIO MATEMATHYECKHX H IIPUKIIAJTHBIX
3ajad;

* TEOPETHKO-(QYHKIHOHAIBLHAS JIMHUS, BKIIOYAIONAS CHCTEMATH3ALMIO H pacimmpenHue
CBE/ICHHH O (YHKUMSX, COBCPUICHCTBOBAHME Ipa(pMUecKuX YMCHHI; 3HAKOMCTBO ©
OCHOBHBIMA  HJEAMH W MCTOJaMM MAaTEMaTHYeCKOr0 aHamms3a B oObeMe,
LIO3BOJIAIONIEM MCCIE0BATh BIEMCHTapHble (YHKIMM ¥ pemarh npocTeifmye
TCOMETPUYECKHE, PUIHYUECKHE U JIPYIHE IPUIIIAHBIC 38/1a4H;

° JIMHWS YPAaBHCHHH W HEPABEHCTB, OCHOBAHHAS HA IOCTPOSHMH W WCCIENOBAHUN
MAaTCMATHYECKNX MOJENCH, NepeceKaionascs ¢ anmre0pandeckol ¥ TeOPEeTHKO-
OYHKIMOHANBHON JTMHHAMH ¥ BKIIIOYAIOINAS PasBUTHE M COBCPUICHCTBOBAHHE
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TEXHHUKH anreOpanyeckux npeobpasoBanuii /il pelieHns YpaBHEHNH, HEPABEHCTE U
CHCTEM; (DOPMHMPOBAHHE CHOCOOHOCTH CTPOHMTH W  HCCIEIOBATH npocTefinue
MAaTEMATHYCCKHE MOJCIH TpPH PEIICHHH IPUKJIATHBIX 347134, 3a71a9 U3 CMEKHLIX X
CIICUWANBHBIX AUCIHAIIIAH;

° TCOMETpHHCCcKas — JWHMH,  BKIOYAKOMAs  HAIMAHBIE  OPEACTABIECHHS O
TMPOCTPAHCTBEHHBIX QHUIYPaxX W W3yHeHHE WX CBOHCTB, (DOPMHDOBAHWE M DA3BHTHE
NPOCTPAHCTBEHHOTO BOOOPAKEHNS, PA3BHTHE CIIOCOGOB MCOMETPHUECKHX H3MEDEHHiA,
KOOPAMHATHOTO M BEKTOPHOTO METOAOB IS PpEIICHHS MAaTeMATHYECKHX M
NPUKIIAHbIX 33/1a4;

* CTOXACTWHCCKas JIMHWS, OCHOBaHHAas HAa PAsBHTHH KOMOWHATODHBIX YMEHHIA,
NPEACTABICHUH O BEPOATHOCTHO-CTATHCTHUCCKHX 3aKOHOMEPHOCTAX OKDYIKAIOIIETO
Mupa.

3. MecTo y4e0HO# AHCHMIUIHHLI B y4eGHOM NiaHe

Yuebuas jgucnmumEa  «MaTemartukay  ABJSeTCs y4eOHBIM  mpeameroM
oOsi3arenbHON TpenMeTHON o6macty «MareMaTHKa | unpopmarukay ®I'OC cpemwero
obuero obpazoBanus.

B CII6 T'BIIOY «Axanemus YIPABJICHAS TOPOACKOM Cpeioi, IpaJocTpOMTENbCTBA |
TICHaTH», pealnsylomero oopasoBaTebHyIo IIPOrpaMMy CPEIHEro 0BIEro obpaszoBaHus B
npenenax ocgoenus IIIICC3 CIIO wa 6ase ocnoBHOro o6mero obpaszopanus, yuebHas
nEcumnmmna «Marematukay usydaercs B 001e00pazoBaTeILHOM 1HKIE Y4eGHOro Iuiana
HTCC3 CIIO coumambHO-3KOHOMEYECKOrO ripoduis.

B yuebnnrx mmamax TITICC3 CHEUHATBHOCTEH  COMMANBHO-DKOHOMHUYECKOrO
npouis  yuebHas  jmenmnimma  «MaremaTikay BXOJMT B COCTaB  0OIMX
0011e00paz0BATEILHBIX YueGHBIX JMCLHAIIIAH, GOPMHPYEMBIX U3 0BS3aTEIbHbBIX MPEAMETHBIX

obnacreit ®I'OC cpennero obmero obpazoBanmusl.

4. Pe3yabTaThl 0CBOSHHS Y4eOHOH AMCHUNINHL]

OcBocnne conepianus yuebHON NUCHUMTHB 06ecTeYnBACT JIOCTHDKEHHE CTYJEHTAMH
CIIEAYIOLIX PE3yILTATOR:
JMYHOCTHEIX
1. COPMHPOBAHHOCTE NpeCTABNEHAH O MaTeMaTHKe KaK YHHBEPCATBHOM A3LIKE
HaYKi, CPE/ICTBE MOJICIMPOBAHMSL SIBICHHI i [PONECCOB, HACSX U METOJIAX MaTeMAaTHKH;
5] NOHAMAHRHUE  3HAYMMOCTH MATEMATHKH JUI  HAYYHO-TEXHWYECKOTO mporpecca,

CHOPMHEPOBAHHOCTE OTHOIIEHUS K MATEMATHKE KAK K 4acTH OOLIEIEIOBEHECKON KYNLTYPhI



HCPE3 3HAKOMCTRBO C HCTOPHEH Pa3BUTHS MATEMATHKH, SBOJIIOIHCH MATEMATHYCCKHX HJIEH;
3. PasBUTHC  JIOTHYECKOTO  MBIIIIEHMS,  [POCTPAHCTBEHHOTO BOOOpaXeHu,
ANITOPHTMUYCCKON KYJILTYPBI, KPHTHYHOCTH MBIIUICHHS Ha YPOBHE, HeoOXOOuMOM s
Oymyme#t npodeccHoHanbHOM ACATCNLHOCTH, Ul NPOAOIDKEHHS 00pa3oBaHus H
caMo0DpazoBaHusI;

4, OBIIAJICHAC MATEMATHHECKMMH 3HAHMSIMH W yMEHWIMH, HEOOXOMMMBLIMH B
TIOBCE/THEBHOM SKH3HH, I8 OCBOCHMS CMEKHBIX CCTECTBCHHOHAYYHBIX MCIMILUINH W
AMCIHUILTAH TTPOQECCHOHAILHOTO HKIE, U NoayyeHnss 00pa3oBaHMst B 06IacTsX, He
TpeOyromux yriay6neHHol MaTeMaTHYecKol HOATOTOBKH;

5. FOTOBHOCTh U CHOCOOHOCTL K 00PA30BaHUIO, B TOM HHCIIC camM000pa3oBankio, Ha
IIPOTSIKEHNH BCEH KM3HM; COZHATENLEHOE OTHOLIEHHE K HETIPEPRIBHOMY 00pa30oBaHHIO Kak

YCJIOBHIO YCIICIIHOH NTPO(ecCHOHAILHON 1 06IIeCTReHHOM JIESTEIIEHOCTH;

6. TOTOBHOCTL M CHOCOGHOCTh K CAMOCTOSTENBHOH TBOPYECKOH H OTBETCTBEHHOM
JEATENHHOCTH;
7. TOTOBHOCTL K KOJNEKTHBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAME B

o0OpazoBaTensHOM, 0OLIECTBEHHO TIOJIE3HOH, y4e0HO-HCCIIeJ0BATEILCKOI, IIPOEKTHOH M
APYTHX BHJIAX NCATEITBHOCTH;

8. OTHOIICHHE K TNPODECCHOHAIBHON AEATENBHOCTH KAK BOZMONKHOCTH yyacTus B
PEMICHUM JTMIHBIX, ODIECTBEHHBIX, FOCYAAPCTBEHHBIX, OBIICHAHOHAIbHBIX 1npodiem;
METapPeIMETHBIX:

i YMCHHUE CaMOCTOATENLHO ONPENENATh LEIH AEATCNLHOCTH H COCTABISTE ILIAHEL
ACATCILHOCTH;  CAMOCTOATENLHO  OCYILECTBIIST, KOHTPOJIHPOBaTE H  KOPPEKTHPOBATH
ACATCIILHOCTD] HCIIONIB30BATE BCE BO3IMOMKHBIE PECYPCHI 18 AOCTHIKEHHS IMOCTABICHHBIX
LIC/IEH U pealn3aliy MIaHOB JESTeIbHOCTH; BBIOHPATH yCTICUIHBIC CTPATEIHH B PA3JIHIHBIX
CHTYaLMAX;

2. YMCHHC MPOIAYKTHBHO OOINATHCH U B3aMMONCHCTBOBATL B IPOLECCE COBMECTHOM
ACATEIILHOCTH, YYUTEIBATE O3MIME J[PYTUX VYaCTHHKOR ACATEILHOCTH, 3(hdeKTHBHO
pasperarh KOH(IUKTDL;

3 BIIGNICHNE HAaBBIKAMH II03HABATCIILHON, YYeOHO-HCCIIE0BATCILCKOH M [IPOEKTHOM
ACATENLHOCTH, HABBIKAMH  paspeiieHHs TpobleM; CHOCOBHOCT: 1 TOTOBHOCTL K
CaMOCTOSITC/ILHOMY  TIOMCKY METOJOB DEIUEHHs IPAKTHYECKUX 3a4a4, NPUMEHEHHUIO
PA3THYIHBIX METOAORB MMO3HAHMUS,

4. FOTOBHOCTEL M CIOCOOHOCTE K CaAMOCTOSITENLHOM MHDOPMALMOHHO-TIO3HABATEIBHOH
ACATCILHOCTH, — BKIIOYAs YMEHHE OPHEHTHPOBATHCS B PA3NHYHBIX ~ HCTOYHMKAX

MHQOPMALMH, KPUTUYCCKH ONEHUBATE H HHTCPIPETHPOBATE HH(POPMALHIO, TIOIYIAEMYIO U3
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Pa3THIHBIX HCTOYHHUKOB;

3 BJIGZICHUC S3bIKOBLIMU CPEACTBAMM: YMEHHE ACHO, IOTHYHO ¥ TOYHO M3/AraTh CROO
TOHKY 3peHMs, UCIIO/IL30BATh AJICKBATHDIE A3BIKOBBIE CPE/ICTRA;

6. BIAJICHHC HABLIKAMY TO3HABATETBHOH DEICKCHH KaK OCO3HAHMS COBEPINAEMBIX
ACHCTBUN M MBICTHTENLHBIX MPONECCOB, HX PC3YNBTATOB ¥ OCHOBAaHHH, I'PAHHI] CBOETO
SHAHMS M HE3HAHMSI, HOBBIX ITI03HABATENLHBIX 33144 U CPE/ICTB Ul HX JOCTHIKCHHS,

i UCACYCTPEMICHHOCTE B IIOMCKaX ¥ UPUHATHH DEINCHHH, COOOPasHTENLHOCT U
MATYWLUA, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX MPEACTABICHHH,; CIIOCOBHOCTD BOCIIPHHUMATD
KpacoTy ¥ rapMOHHIO MHPA;

IPEIMETHBIX

1 ChOPMUPOBAHHOCTE MPENICTABIEHHH O MATEMATHKE KAK YaCTH MHPOBOH KYJIBTYPhI |
MECTE MaTeMaTHKH B COBPEMEHHOH IIMBHITH3AINH, CTIOCO0aX OMMCAHUS SBICHU peansHOTO
MHDa Ha MATEMATHYECKOM SA3BIKE;

2. ¢)OPMHPOBAHHOCTD NPE/ICTARNIEHHMI O MATEMATHYECKIX IOHSITHSX KaK BKHEHIINX
MATCMATHHCCKUX MOJEISAX, NMO3BOISUONMX ONKCHIBATE M M3yuaTh DasHBIC IIPOIIECCHl M
ABJICHIS, [TOHMMAHWE BO3MOMKHOCTH AKCHOMATHYECKOTO HOCTPOCHHS MATEMATHICCKUX
TEOPHI;

3. BIAZICHAE  METOJaMA  JIOKA3aTEeNbCTB M AIrOPHTMOB  PEIICHHS, YMEHHE HX
IPHMEHSTD, IPOBOAMTH IOKABATEILHBIE PACCYIKACHHS B XOJE PEICHUs 3a/1ay;

4. BJIANCHUE CTAHJIAPTHEIMM [PHEMAMH PENICHUS PALHOHAIBHEIX 1 HppalUOHaIbHEBIX,
TIOKa3aTe/IbHBIX, CTENCHHbIX, TPHTOHOMETPHYECKUX YPABHEHHH U HEPABEHCTB, HX CHCTEM;
MCNIONL30BAHMC TOTOBBIX KOMIIBIOTEPHBIX HPOTPaMM, B TOM HHCIE IUIA TIOMCKa MyTH
PCLICHHS 1 HIIOCTPAIMHA PEIIEHNS YPABHEHNH M HEPABEHCTR;

1 COPMUPOBAHHOCTL TIPENCTABICHUY 06 OCHOBHLIX NOHATHAX MAaTEMaTUYeCKOro
aHalli3a W WX CBOMCTBAX, BJIA/ICHHE YMEHHEM XapaKTepu30BaTh MOBEJCHHE (YHKI[HIH,
HCIONIL30BAHNE [TONTYYEHHBIX 3HAHMH JUIS ONHCAHUS U AHAIH3A PEAIBHBIX 3aBHCUMOCTEIH;

6. BIIAJICHNE  OCHOBHBIMM  TIOHSTHAMH O  IUIOCKMX | NPOCTPAHCTBEHHBIX
TCOMETPUYECKUX (QUrypax, WX OCHOBHBIX CBOHCTBAX; CHOPMMPOBAHHOCTL yMCHHS
PACIO3HABATE TCOMETPHYECKHE (HIYPhl HA YEPTEKAX, MONEISX H B peaIbHOM MHpe;
IIPUMCHCHHE M3YHECHHBIX CBONCTB TeOMETPHYECKHX Guryp u dopmyn mim pernenus
TCOMETPHUCCKHX 3a/1a4 ¥ 33/1a4 ¢ ITPAKTHYECKHAM COJEpKaHHEM;

7. chOpMHUPOBAHHOCTE  npencTaBIeHHE O Opoueccax ©  ABJICHUAX, HMEIONTHUX
BCPOATHOCTHBIA  XapakTep, CraTHCTHYCCKUX 3aKOHOMEPHOCTSIX B  peaylbHOM Mupe,
OCHOBHEIX IIOHSTHSX 3IEMEHTaPHOM TEOPHH BEPOSITHOCTEH; YMEHHHA HAXO/UTH H OLEHHBATH

BEPOATHOCTH HaCTyIUIEHUs COORITHI B IIpOCTE)ﬁLHHX [IPaKTHYECKUX CUTyalusX U OCHOBHBIC
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XapaKTePUCTHKM CITy4alHBIX BEIHUMH;

8. BIIAICHHE HABBIKAMM HCIOIB30BAHUS TI'OTOBBIX KOMITIBIOTEPHBIX [IpOIpaMM npu

PeUIeHNH 3a/1ay.



S. Coaepxanue y4e6HOM AUCHHNINEDI

Beenenne

Maremartnka B Hayke, TexHHKE, 3KOHOMUKE, HHPOPMALMOHHBIX TEXHOJOTHAX |
UPAaKTHYECKOH fiesTenbHocTH. [lenmn W samaunm w3ydenuss MaTeMaTHKy [PH OCBOCHHH
cnenuanbHocre#t ClIO conmansno-sxonoMuyeckoro npodus.

AJI'EBPA
Passumue nonsmus o wucne

Iernste u panmonansubie yncra. JleficTBUTEBHEE THC/A, [IprbnkeHHbIe BEIYUCIEHMS.
Komnnexcueie yncna.

Kopnu, cmenenu u nozapugmer

Kopnn u crenenn. Kopau HaTYPaTbHOM CTEIEHH W3 YHCIA U uX cBoicTBa. CTEHeHH ©
PalMOHANIGHBIMA  MOKA3aTeNsIMM, WX  CcBOHcTBA. CTEeleHH ¢  JeHCTRUTCTbHBIMMA
lokasarensmy. CBOMCTBA CTENEHH C JeHCTBATEIBHBIM TOKA3ATETEM.

Jorapagm. Jorapudm anecaa. Ocroproe JorapupMuuecKoe TOXeCTBo. JlecsTHdHbIe
U HaTypalibHbie norapudmsl. Ilpasuna neiicteuii ¢ norapudmamu. Ilepexon k mOBOMY
OCHOBAHHIO.

IlpeoGpazosanne anrebpamveciux Bhipakenuis. [IpeoGpasoBanne panuoHambHLIX,

YPPalOHATBHEIX CTEICHHBIX, OKA3ATEIbHBIX H TOrapH{)MHCCKHX BBIPDAKCHUIA.

Ilpaxmuyeckue 3anamun

Apumeruyeckue neiicTus Haa 9UCjIaMM, HaXOJKIEHHE NPHONMYKCHHBIX 3HAYCHHIH
BCIIAYMH M TOTPEelIHOCTEH BEIMHCICHHY (abCOMOTHON 1 OTHOCHUTEINILHOMH), CpaBHEHHE
YHCIIOBBIX BLIPAKEHHH.

Brruncnenve u cpasuaenue KOpHeH. Brinonuenne pacueros ¢ pagukanamu.

Pelnenne  wmppannonatsbx ypaBHeHu#. HaxoxieHwe 3HAUYCHHMH CTemeHeH ¢
PallHOHANLHBIMU  TIOKasaTessiMu. CpaBHEHME CTeleHe. IIpeoGpasoBanus  BEIpaeHuii,
COJIEpIKAINX CTeNeNH. Pemenne nokasaTeNsHbIX ypasuenuil, Pemenye IPUKITAIHLIX 3a/1a4.

Haxosxienne 3nagenwit Jorapu(pma Mo IPOH3BOJILHOMY OCHOBAHHMIO. IMepexon ot
OAHOTO ~ OCHOBaHUS K  JApyroMmy. Bemumcnenue wu CpaBHCHHE  JOrapudmMoB.
Jlorapudmuporanne u NOTEHIMPOBAHHUE BLIPAYKEHMH.

Upubnuxennsie Borucnenus u PCLICHHUS NPHKIA/HBIX 38734,

Pemenue norapudmudeckux YPaBHEHHIA,

OCHOBBI TPUTOHOMETPUU
Ocnosnvie nonsmus

Pajguannas Mepa yria. Bpamarensnoe nemkenwe. CuHyc, KocHMHYyC, TaHreHc wu
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KOTaHI€HC YHCJIA.

OCHOBHBIE TPUTOHOMETPHIECKUE TOKIECTRA
Dopmynet  npuBencHus. DOPMYNEI  CHOMKEHHS, Dopmynbl  yaBoeHHs  Dopmyibl
TIOJIOBHHHOT'O YT,

IIpeobpazoBanus npocreitmmx TPUTOHOMETPHYECKUX BBIPAsKEHHH
IIpeobpaszopanue cymMe! TpuroHOMeTpEYECKIX (yHximit B mpou3BeIeHue U IPOU3BE/IEHHS
B CymMmy. Beipaxenne TpHroHoMerpuueckux (yHKImit 4epe3 TAHTEHC TOJOBHHHOIO
apryMeHTa.

Tpueonomempuyeckue ypasnenus u nepasencmesa

IIpocreiimue TtpuronoMerpuyeckue ypasuenust. llpocrelimme Tpuronomerpudeckue
HEpaBEHCTRA.

Obparubie TparonoMerpuaeckue bysxman. Apkcunyc, APKKOCHHYC, apKTaHI'€HC.

Ilpakmuueckue sauamusn

Pajnanneii meron U3MCPCHHSA yITIOB BPALICHMS. U CBA3h C TPAJYCHOH MEpOii.

OcroBHBIe  TpHroHOMeTpHYECKUE TOXK/IECTBA, (DOPMYIBl  CIOKEHHS, Y/[BOCHHS,

npeobpasoBaHne  CyMMBI TPUI'OHOMCTPHYECKHX  QyHKIME B mpom3Be/eHHe,

Ipeo0pa3oBanue MPOU3BEICH S TpUroHoOMeTpHYecKkuX Gynkumit B cymmy. Ipocreiimme

TPUTOHOMETPHHYECKHE YPABHEHHUS ¥ HEPABEHCTRA.

O6parusie Tpuronomerpuyeckme (yHKUHM: apKCHHYC, ApKKOCHHYC, apKTaHI€HC,

Dynxyuu, ux ceoticmea u apaguxu

Dynxuun. O6nacTs ONPefeNeHus W MHOXKECTEO 3Ha4CHHH;, rpaduk (yHKIHY,
TIOCTPOCHNE TPaHKOB QYHKIMHA, 38JAHHEIX PA3IHIHBIMA CIIOCOGAMY.

CeoiictBa  dynxnun. Monorornocts, wernocTs, HeuerHOCTS, OIrPaHUYEHHOCTS,
nepuonuanocTs. IlpomexyTky Bospactauus u yObiBanms, HauGolblee W HAHMEHbLICE
SHAHCHHA, TOUKH OKCTpeMyma. ['padudueckas nurepnperamus. IIpumMepst QyHKIMOHATEHBIX
3ABHCHMOCTEH B peaNbHBIX TPOLECCAX M SBICHUSNX. Apudmernyeckne onepampu Hax
dysaRIEIMA.

Criosxnast pynxnms (xomnosurms). [Torstre o HENPEPBIBHOCTH (DYHKIMH.
O6parnbie ¢ynxnuu. OGnacts oupeeneHns M o0JacTh 3HaYEHHH oGpaTHOM
dynxumm. paduk o6parHoit GyHKIIY.

Crenennsle, mokasatensusie, JIOrapU)MUYECKHE ¥ TPHIOHOMETPHYECKHE byHKIAY.
Obparnbie Tprronomerprveckue hyukumn.  Onpejienennst dyukumii, wx cpofcrsa
rpaduxy.

IIpeobpazosanus rpadukos. IlapanenbHbil nepeHoc, CHMMETPHS OTHOCHTENHHO

oceH KoOopauHaT | CHMMECTPHSI  OTHOCHUTEIILHO Haudalla KOOpaWHAT, CHMMETPHA
11



OTHOCHTEILHO NPSIMOH y = X, PACTSDKEHHE W CHKATHE BIIOMb OCEH KOOpJIMHAT.

Ilpakmuueckue 3anamus

Hpumepst 3aBrcuMocTedt Mexy NICPEMEHHBIMH B DEANTBHBIX IPOIECCAX M3 CMEKHBIX
macuunime. - Onpepenenve  Gynxuuii. Iloctpoenne u  urenme rpa@uKoB  hyHKIMIA.
HMccnenopanre dynxnun. Caoiicrsa JIMHEHHOM, KBAIpaTHYHOM, KyCOUHO-THHEHHOH u
ApOOHO-THHEHHON (yHKIMA. Henpepripusie u nepuommeckue ¢ynxuuu. Cpolcrsa u
rpaguKu CHHyca, KOCHHYCA, TAHICHCA W KOTAHTEHCA, O6parupie dyHkuu U AX rpaduk.
Obpatueie  TpHronomerpHyeckue Gynkuma.  Ilpeobpasosanus rpaduka byHKIMA.
l'apmonmyeckue xonebanus. [Tpukiapmsie 3aaqm.

Ioxasarensusle, norapudmuteckue, TPUTOHOMETPUYCCKUE YPABHEHUS M HEPAGEHCmEa.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

IMocnenoBarensHoeTH. Crioco6sI 3aJJaHUg u CBOMCTBA YHCIIOBBIX

OCIIEI0BATENLHOCTEH.

Ilonatne o mnpemene mocnenopaTesbEOCTH. CymecTBoBanre mpenesa MOHOTOHHOIN
OTPAHMYCHHOH MOC/ICA0BATENBHOCTH. CyMMHPOBAHHAE MOCICHOBATELHOCTEN, Beckoneuno
yOBIBaromas reomerpuyeckas IIPOIPECCHS 1 €€ CYyMMA.

Mpouzromuasn. [lonstre o nponssoHoit bynxumy, ee reomerpryeckuii u tyzuueckuit
CMBICT. YDaBHEHHE KacaTeIbHOH K rpaduxy dyuxunyd. [pouseomsie CYMMBI, pa3HOCTH,
[IPOU3BCCHHUS, YacTHEIC. [Ipor3BoaHbIE OCHOBHBIX SIIEMEHTApHBIX (yHKUMiL. [IpuMmerenue
NPOU3BOJHOH K HCCIIEAOBAHUIO (DYHKUMI | IOCTPOCHUIO rpaduxoB. IIpouszsodusie
obpamnoti gynxyuu u KOMROSUYUY DY HKYUY.

Ilpumepsr ucnons3oBanms IPOM3BOAHOW JUIsl HAXOW/ICHHsS! HAWIYYUIETO DPELICHHS B
IIPUKJIANHBIX 3ana4ax. Bropas npouspojnas, ee TEOMETPUYCCKUH W (U3AYECKUIT CMBICIL.
Haxoxnenue ckopoctu s lTponecca, 3a1aHHOr0 GOPMYIIOH U rpahHKOM.

IlepBooGpasnast n maTerpan. Ilpumenenwe ompenencunoro WHTErpana  Jyist
HAXOMW/ICHH IUIOIAOH KPUBOJUHEHHOM Tpanenud. QPopmyna  Hetorona—IJleiiGuuia.
[Ipumeps! npuMenenus maTerpana (usmke u reomerpum.

Iipaxmuueckue 3anamus

Hrcnosas  mocnenoBaTensHOCTh,  CHOCOGH e 3a/laHusl, BBIUMCIIEHHS  YJICHOR
HocnenoparenenocTn.  Ilpenen  mocnenosaTensHOCTH. Beckoneuno  y6rmaromas
TEOMETPHYECKas! TPOTPECCHSI.

[Iponssosuas: mexamnyeckmii u TCOMETPHICCKHHA CMBICI IIPOM3BO/HOM,

YpaBHeHHE KacaTelsHOH B 06mieM Buje. Ilpasuia u dopmynsl AndepeHupoBanys,
Tablila TPOU3BOJHBIX SNIEMEHTApHBIX (yHKuui. Mecnenonanue GyHKUEK ¢ nmoMOMIBIO

Tpou3BOHOH. Haxoxnenne nauGonbliero, HauMeHbmero 3HAYEHHUSA W DIKCTPEMAIbHBIX
12



3HAYEHW#H QYHKIMH.

Wurerpan u neproobpasuas. Teopema Hpiorona—Jlel6ruma. ITpumenenve nHTErpana K
BBIYHCIICHHIO (U3NUCCKAX BEIIMYAH U TUIOMIAEH.

YPABHEHWS 1 HEPABEHCTBA

YpaBHenns w®  cHcTeMsl  ypaBmemmii.  Pauyonanbble, HppauMoHANLHbIE,
[IOKA3aTE/ILHBIC U TPHTOHOMETPHYECKYE YPABHEHHS H CHCTEMBL.

PaBHOCUNTBHOCTE YPaBHEHUH, HEPABCHCTE, CHCTEM.

OCHOBHBIE TIpHEMBI WX pelTeHus (pasioiKeHue Ha MHOXHTEIH, BBEJCHHUE HOBBIX
HEU3BECTHBIX, IIO/ICTAHOBKA, I'PAGHICCKUN METOJ).

Hepasencraa. Panmonamsuele, WppalMOHATBHEIE, IOKa3aTe/bHBIE %}
mpuzonomempuieckue nepaBeHcTBa. OCHOBHBIC TPHEMBI HX PEHICHH.

Hcenonbsonanne cBoiicts w rpadnkos GyHKUMA NpH pemeHuH ypaBHeHwit wu

Hepasencers. Meron wHTepBaios. Usobpaxenme Ha KOOPJIMHATHOH  IJIOCKOCTH

MHOKECTB2 PEIIEHUH YPABHEHAN U HEPABECHCTE C JIBYMS IIEPEMEHHBLIMY M HX CHCTEM.

Hpuxnaonvie 3adaqu

IIpumenenne MarTemaTHYeCKHX METO0B ans PELUCHWSI COJAEPXKATENBHBIX 3a1ad H3
PasIMYHbIX 00J1acTel HAYKH W IPAKTHKH.

Murepniperanus pesynsrata, yuer peansHbix OTpPaHHWYEHWH.

Ilpakmuueckue 3anamusn

Kopuu ypasmennii. PasHocuisnocts ypasHenud. IIpeoOpa3oBanme ypasmenwil.

Ocnoenble npreMs! pemmenns ypaBHenui. Pemrenre cucrem ypaBHenui. Mcnons3oBanue

CBOHCTB M rpadukos GyHKIui s PCIIEHUs YPABHEHUH U HEPABEHCTE.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
Snemenmpl kombunamopuxu

OcHoBHBIC NOHATHS KOoMOWHATOpHKM. 3ajaud Ha IOACYET YHCIa Pa3sMEIIEHMIH,
IICPECTAHOBOK, couyeTaHHH. Pemenue 3ajau ma nepebop BapuanToB. Dopmyna OGuHOMA
Heiorona. Crolictsa 6umomMuHamsHex koo duimentos. Tpeyronsauk [Tackans.

Onemenmer meopuu eeposmuocmeii

CoObiTHe, BeposTHOCTS COBBITHS, COMKEHHE U YMHOXEHHE BeposTHocTel. [TonsTe 0

HE3aBUCHMOCTH coObITHit. Jluckpernas ClIyvalHas Be/IMYHHA, 3aKOH ee paciipecIeHus,

YncnoBsle  XapakTepHCTHKH JUCKDCTHON CilyyaliHOM Benmuunbl [loHsTHE O 3aKOHe

GonpIwx dncer.
9]18M€F—[I7’lbl MAMEMAMUYECKOU CIMAamuUcCmuK
Hpencrapnenne nannsx (rabnumpi, AUarpamMmel, rpauKH), reHepaibHas COBOKYITHOCTD,

BEIOOpKaA, Cpemuee apuMeTHyeckoe, MenHana. [loHsTae o 3aauax MaTeMaTH4ecKoH
13



CTATHCTUKH.
Peurenne npakruyecknx 3ajau ¢ npumenesneM BEPOSTHOCTHEIX METO/IOB.
IIpaxmuyeckue 3anamua
Vicropust pasBuTHs KOMOHHATOPHKH, TEOPHH BEPOSTHOCTEH M CTATHCTHKY M HX poiib B

pasmHYHBIX  cepax UeNOBEYECKOH IKH3HENESTENHHOCTH. [IpaBuna xomGuHATOPHKH.

Pemenve xombunatopubix sajau. Pasmermenus, coveramus w LEPEeCTaHoBKH. buuOM

Herorona i Tpeyronsauk Ilackans. [puknanmsie 3anaqn.

Kiaccuueckoe onpegenense BeposTHOCTH, cBOHCTBA BEPOATHOCTEH, TeopemMa O CyMMme
BEPOATHOCTEH. Bbluwcienne BeposttHocTed. [Ipukimaimbie  3amaum. IIpencrarnenue
YHUCIOBBIX AaHHEIX. | Ipuknanasie 3aqaun.

I'EOMETPUS
Hpsameie u niockocmu 6 npocmpancmee

Bsanmmoe pacrionosxenne mByx mpsmsix B npoctpancrse. [lapanensnocts npsamoit u
mnockoctd. IlapamnensrocTs mmockocTei, [lepnenaukyaspHOCTE NPSMON ¥ MITOCKOCTH.
llepnerauxynsp u maknonzas. Yron MEIJY NPSAMOH ¥ IUIOCKOCTHIO. J[Byrpannelii yro.
Yron mexry miockoctsMu. [lepnesuKyspHocTs JABYX IJIOCKOCTEH.

I'eomerprueckme npeobpasosanuss npocrparcTsa: NapasieyibHbIA IEPeHOC, CHMMETPHUS
OTHOCHTETBLHO IJIOCKOCTH.

Hapannensnoe npoekrtuposanme. [Liomans OpPTOroHalBHOM mpoexuuu. M3obpaxenne
NPOCTPAHCTREHHBIX PUryp.

Muozozpannuxu

Bepmmnsy, pe6pa, rpanu MHOTOrpasHuKa. Pazseprka. Muororpanssie yrisl. Beuryxisie
MHOrorpaHHuky. Teopema Ditepa.

ITpusma. TIpsmas 1 HaxIoHHAS npusma. [pasussnas npusma. Mapannenenumer, Ky®.

Hupamuna. Tlpasunsuas nupamuna. Yeeucnuas nmupamuaa. Terpasip.

Cavmerpun B kyGe, B mapauiencmunene, B [pU3Me W [Hpamuje.

Ceuenus Ky6a, MPU3MBI U THPAMH/BL.

Ilpencrasienvie o mpasBHIBHBIX MHOTOrpaHHHKax (TeTpasape, Kybe, OKTasjpe,
AO/IeKad/Ipe B HKocasape).
Tena u nosepxnocmu epawenus
Humvaap w komyc. Yeeuennsrit Kkomyc. OcHoBaHue, BBICOTA, GOKOBas HOBEPXHOCTS,
obpasyrommas, passeprka. OCeBbIC CCUCHUS U CCHeHMs, Napalie/IbHbIE OCHOBAHUIO.
Ilap u cdepa, nx cevenns. Kacarensnas miockocts k chepe.

Hzmepenus 6 2eomempuu
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O0beM u ero mameperue. MurerpaisHas GopMyiia oObema.

@opmynsl ofsema Kyba, NPSMOYTONBHOTO MAPAINICNENANEa, MPU3MBL, LHIHH/IPA.
DQopmynsl 00beMa IpaMuIbl B KoHyca, DOpMyNsl TWIOWAMH TOBEPXHOCTEN LMIMHADA 1
kornyca. Qopmynsl 00beMa mapa ¥ mnowmau chepsr.

[Togo6ue Ten. OTHOLIEHHMS ITONIA/EH TOBEPXHOCTEH B 06BEMOB MOTOOHBIX TEIL.

Koopounamul u eexmopwi

Ilpamoyronsnas (JekapToBa) CHCTEMa KOOpAMHAT B mpocrpaHcTee. Dopmyina
pPacCTOsHMS MEX/LY ABYMs TOUKaMH. Y paBHEHUS cepbl, IIIOCKOCTH U IIPSMOI.

Bexropel. Mogyns Bextopa. Pasencreo Bexropos. ClioyKeHHE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha 4HCHo. PaznokeHwe BexkTOpa MO HANPABICHHAM. YTON MEXAY ABYMS
BekTOpamu. [Ipoekiysa Bexropa Ha ock. Koopaunarsl sexTopa. CraispHOe NMpOM3BEICHHE
BEKTOPOB.

HMcnonp3oBanyne KOOPAHHAT ¥ BEKTOPORB IPH PEINCHHH MATEMATHYECKMX W IPHK/IAIHAIX
3aau.

Hpakmuueckue 3auamus

Ilpu3naky B3aMMHOrO pacnosIoKeHHWs NpPAMBIX. YTOI MEXIy NpsSMbIMH. B3anmHoe
PacronoKeHne OpaAMBIX | miockocTel. Ilepnenaukynsp 1 HAKIOHHAS K IUIOCKOCTH. YTOII
MEXY TpsSMOM M IUIOCKOCTBIO. TeopeMbl O B3aWMHOM pACHONOMKEHWM IpAMOH H
nIockocTH. Teopema o Tpex neprneHauKyIspax.

Ilpu3Haxy ¥ cBO¥MCTBA IMAapaUICTbHBIX W MEPHEHIUKYIIPHLIX IIockocTeil. PaccTosHue
OT TOYKH JIO IUIOCKOCTH, OT NPSAMOH 10 IUIOCKOCTH, PACCTOSHUE MEXIAY IUIOCKOCTAMHU,
MEXJy CKPEIIMBAIOIMMHCH TNPSMBIMM, MEXKIy [POU3BOILHBIMH  (DHTYpamMyu B
IIPOCTPAHCTRE,

| [apanyiensHoe NpoOeKTHPOBaHKHE M €ro cBolcTra. Teopema o MO OPTOrOHANILHOM
MPOEKIIHY MHOTOYroJbHAKA. B3auMHOE pacrioNoixKeHre NpoCTPaHCTBEHHBIX QUryp.

Pazmauusie  Buanl  MHOrorpanHukoB. Mx  wm3o0paxkenus. CeuyeHus, pa3BEPTKH
MHOTOrpaHHuKoB. [Tnomans mosepxuocTr. Bumel cummerpuii B nmpoctpancTse. CuMmeTpus
TEIl BpalleH s ¥ MHOTOIPaHHKKOB. Brruucinenne nnomasieit 1 005eMoB.

Bexropel. [leficteua ¢ BexTopamu. JlekaproBa CHCTEMa KOODJAHMHAT B IIPOCTPAHCTBE.
VYpaBHeHHe OKpy)XHOCTH, cepsl, 1iockocty. PaccrosHue mexny Toukamu. [leHcTsus c
BEKTOpaMU, 33/IaHHBIMH KoopauHaramu. CKalsIpHOE NpOW3BEeeHHE BEKTOpOB. BexropHoe
YPaBHEHHE MPAMOH U MIOCKOCTH. Mcroms30BaHME BEKTOPOB IIPH JI0KA3aTENBCTBE TEOPEM
CTEPEOMETPHH.

H‘IU[ BHEaY THTOPHBIX 3aHATHH CTYICHTaM Hapsay ¢ pelleHueM 3amgad u BBITIOJITHEHU A

MMPpaKTHHYCCKUX 3aJAHMA MOXKHO NpeJIORHUTL TEMBI HCCICA0BATC/IBCKUX H pﬂCbepaTHBHBIX
13



p8.6OT, B KOTOPBIX BMECTO cepﬁﬁ OTJACNBbHBIX MCJIIKHMX 3a/la4 U YHpEl}KHGHIfIﬁ npeaiararoTes
CHO’KETHBIC 3aJaHnsd, Tp€6YEOU.IHe HJIHTCHBI—IOﬁ pa60Tf:I B paMKax OAHOHU MATEeMaTHYECKOH

CHUTYaAIlHH. OTH TeMBl MOTYT OBITH KaK HHIHBUIYAJIbHBIMY 3aJIaHUsIMU, TaK d I'PDYIIOBBEIMH

JUISL COBMCCTHOI'O BLIMTOJIHEHMWA HMCCIICJOBAHMSL.
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6. CTpyKTypa ¥ TEMATHYECKUH NJIAH y4e0HO! ANCIMILTHHBI

6.1. KonuuecTBO 9acoB Ha ocBOcHHE padodel nporpaMmbl y4eOHOH
AMCUHNIHHDI
MaKCHMaILHOM yuebHoi Harpy3ku oOydatomierocs 351 4ac, U3 HUX!
00s3aTeNbHOM ayIUTOPHON y4eOHOl Harpy3ku obydatomerocs 2344aca,

camocTosTe bHas paboTa obyuatomerocs 117 vacos.

6.2. O0bem y4eGHOM QHCHMUNIMHLI H BHALI y4e0H0H padoTsl

Buja yuebuoi#i paboTsl O6bem
4aCoB
Maxkcumanbnas y4eGHas HarpysKa (Bcero) 351
O6s3aTebHAs ayAUTOpHas ydeGHas Harpys3ka (Bcero) 234
B TOM HHCIIE!
TEeOpeTHYecKoe 00yJYeHHe 154
MPaKTUYECKUE 3aHATHS 80
CamocTogTeabpnasn pabora ofydawiuerocs (Bcero) 117
B TOM YHCIIE:
e [IOATOTOBKA JOKIANa; 117
® TIOCTPOEHUE QUIYPHI;
© BBLITOJHATH 3aJaHUS N0 YIE€OHUKY;
COCTaBIJIEHME KOHCIIEKTA.

IpomMeskyTOYHAs aTTecTauusi B popMe IK3aMeHa
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7. VYAEBHO-METOAUYECKOE U MATEPHAJIBHO- TEXHUYECKOE
OBECIIEYEHHME

7.1. Ocpoenme mporpamMbl y4eOHOH jucuMIUmHbl «MaremaTrka» TpeOyeT Haau4us

yuebHoro xabuHera MaTeMaTHKH.
VueGuo-MeTo[uuecKoe ¥ MaTepHalbHO-TeXHHYecKoe odecreueHne kabunera:

e pabouee MECTO Iperojararess;
® CTOJIBI ¥ CTYJIbS 10 KOJIUUECTBY 00YyJatoIiXcs;
e yuyeOHO-METOAMUECKUH KOMILIEKC [IperoaBaTelis;
®  HarsIaHbIe NocoOUs Mo Mpodumo kabuHeTa;
®  MYJIBTHMEOHIHOE 000PY/I0BAHHE: KOMIILIOTED, [IPOEKTOP, 3KPaH;
7.2. HWudopmanuonnoe obecnedenue 00y aenus
[Tepedens pexoMeHIyeMbIX YueOHBIX H3JaHHH, NOTOIHUTE/ILHONH JHTEpaTYPb

OcHoBHas JATEpATYPA
Anrefpa m HaYana MaTeMaTHYECKOro aHaImM3a. BaszoBeif u yrmyOmennsii yposud. 10 - 11
knaces! : yaebuuk / 11, A. Jamasn, F0. M. Komsrus. — Mocksa : ITpocsemenue, 2018. — 463 c.
— 50 axk3.

Anrefpa ¥ HaYATa MATEMATHYECKOro aHanusa. Basosblit u yrmybnennsii yposnu. 10 - 11
Kimacesl : yuebuuxk / II1. A. Amumos [u ap.]. — 9 - e u3a. — Mocksa : IIpocsemenne, 2021. - 463 c.
: an. — 50 k3.

T'eomerpusi. Bazosbiii u yray6nennsii yposau. 10-11 wiacest : yuebnux / JI.C. Atanacss, B.®.
Byrysos, C.b. Kamomner u jap.- 8-¢ uzu.- M. : Ilpoceemenne, 2020.- 287 c. : wir- (MIY —
mxone). — 50 sK3.

HMapasia A. A. Marematuka : yue6uuk it CI10O / A. A. anass. - 3-¢ u311. — Mocksa : ©opym
: HUL] UHOPA-M, 2021. - 544 ¢. — (Cpenuee mpodeccronansioe obpasosanue). — URL:
http://znanium.com — Pexum goctyna: 1o rmojmcKe.

Bammaxor M. M. Maremaruxa : yae6buux s CIIO / M. Y. bammvakos. — Mocksa : KroPye,
2021. — 394 ¢. — URL: hitps://www.book.ru. — Pexum pocryna: mo mojnmcke.

I[OHOJIHHTBJILHRS{ JUTEPATYPa

Hapasn A. A. CGopHEK 3a7a4 o MaTeMaTuke : ydeOHoe mocobme /A. A. Jlanasu , 3- u3j. —
Mocksa : ®opym, MTHOPA - M, 2018. - 352 c.: - (IIpodeccuonansnoe obpasosanne). - URL:
https://znanium.com. — Pesxum focryna: 1o moAnucke.

Hamasm A. A. I'eomerpuueckue IOCTPOEHMSl HA IUIOCKOCTH W B TPOCTPAHCTBE: 3a/a4d H
pemenus : yuedbnoe mocobue / A. A. Jlanass. — 2-e u3j. - Mocksa : ®OPYM : MHDPA-M,
2020. - 464 ¢. : un. - (IIpodeccronansuoe obpazosanne). - URL: hitps://znanium.com. — Pexum
JIOCTYyTIA: 10 TIOATTHCKE.
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Bammaxor M.HM. Maremaruka. [Ipaktekym : ydeOHo-umpakrthdeckoe mocodue / MM
Bammakos, C.B. DutiHa. — Mockea : KuoPyc, 2021. — 294 ¢. — URL : https: // www.book.ru.
— Pesxim rocTyma: no nojnucKe.

Kyxosa I'. C. Maremaruka ua 100 6amwnos : yaebroe nocodue / I'.C. JKyxosa, M.®. Pymaiirno.
— Mocksa : UHOPA-M, 2021. — 480 ¢. — URL : http: // znanium.com. — Pesxum mocTyna:
IO IMOATHCKE.

Boromousios H. B. T'eomerpus : yuebuoe mocobue s CIIO / H. B. boromonos. — Mocksa :
WUsparenscrro I0paiit, 2021. — 108 ¢. — (ITpodeccronansuoe obpasosanue). — URL: https: //
urait.ru.— PexwuM JlocTyna: 1o nogIHucKe.

Boromoustos H. B. Ajre6pa u navana ananusa : yuebnoe nocobue ans CIIO / H. B. Boromornos.
— Mocksa : Uaparenscrso IOpaiit, 2021. — 240 ¢. — (IIpodeccuonanbHoe 06pasoBanue). —
URL: https: // urait.ru.— Pexum jocTyna: o MOAIMCKE.
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8. XapaxrepucruKa OCHOBHLIX BH/IOB Y4e0HOM 1eATebHOCTH, KOHTPOJIb H OlleHKa
pPe3yabTATOB YUeOHOH MHCIHIIIHHBI

PDopMbI B METO/IBI

Copepxanue XapakTepucTHKA OCHOBHBIX BHAOB JAEATEALHOCTH KOHTDOJIA B OLEHKH
o0yuaromuxcs pe3yJIbTATOB
(na ypoBHe y4eOHbBIX AeHicTBHH) 00y1eHH
O3HaKoMIIGHHE € POJIBIO MATEMATHKY B HAyKE,
TEXHUKE, DKOHOMHUKE, HHPOPMAIMOHHBIX TEXHOIOTHIX
Bremenme U [IPaKTUYECKOH IEATCIIBHOCTH.

O3HakOMIIEHYIE C LIEIISIMK U 3a/1a9aMH M3y YeHHS
MaTeMaTHKU pu oceoenwnn crneumansroctedl CI1O

Anrebpa

PazBurHe NoHATHS
0 YUcIIe

BrmosnHenne apudMeTHUecKUX ASHCTBHM Hal
YHCJIAMH, COUYETas YCTHBIE U IIMCEMEHHBIE [IPUCMBbI.
Haxoxaeane npubiauKeHHbIX 3HAYCHHUH BEITHYHH 1
TIOIPELTHOCTEH BEIIUCIEHHH (abCOMOTHON B
OTHOCHTEJIEHOM ); CPAaBHEHHE YHCJIOBBIX
BBIPAXKCHAH.

Haxoxaenne ommubok B 1peodpazoBaHusX 1
BBIYHCIICHHISX (OTHOCHUTCS KO BCEM ITYHKTaM
IIpOrpamMmbl)

Kopun, crenens,
Jgorapugpmsl

O3HaKoMIIEHHE ¢ MIOHSTHEM KOPHS n-H CTENCHH,
CBOWMCTBAMY PaMKAIOB W IIPABAIIAMM CPABHECHUS
KOpHEH.

DopMyJIHPOBAHKE OIIPEICIICHHS] KOPHS U CBOHCTB
KopHe#l. BolyuclieHre 1 cpaBHEHHE KOPHEH,
BBITOTHEHHE TIPUKHIKK 3HAYEHHS KOPHA.
IpeoGpaszoBaHie YHCIOBLIX B OYKBEHHBIX BRIPAKCHHH,
COJEPIKAIINX paaMKallbl.

Brmonnenue pacdeTos 110 GopMyIam, CoIepKatium
PaAKAIIBI, OCYIIECTBIIsAS HEOOXOUMBIE MTOACTAHOBKH
¥ rpeobpazoBaHus.

OunpezeneHyie paBHOCHIBHOCTH BBIPAKEHUH €
pamukanamu. Perenye HppaluoHalbHbIX YPABHEHHIL.
(O3HAKOMIICHHE C ITOHATHEM CTENEHH C
JeHCTBUTEIBHBIM MTOKa3aTeICM.

Haxox/(enue 3HaUEHW# CTENEHH, HCII0JIb3Ys IIPH
HEOOXOIMMOCTH HHCTPYMEHTAIILHEIC CPE/ICTBA.
3anncrIBaHKUE KOPHS 1-H CTENEHH B BUJE CTEIEHHU C
JpOOHBIM [T0Ka3aTeNeM U Ha0bopoT.

dopMyIMpoBaHue CBOMCTB creneHel. Berancnenne
cTerneHed ¢ paloOHaTBHBIM T0Ka3aTeNeM, BBIIOIHCHHE
IPUKHU/IKH 3HAYCHHAS CTEIICHH, CPABHEHHE CTEIEHCH.
IIpeo6pazoBanye 9HCIOBBIX H OYKBEHHBIX BEIDAKCHUM,
co/IepIKaIIMX CTEHCHH, IPUMEHss CBORCTRA. Pemenne
OKa3aTeNbHbIX YPaBHEHHMH.

O3znakoMIIeHHe ¢ IPUMEHEHUEM KOPHEH 1 cTeneHeH
IIpH BLIYUC/IEHUE CPEHUX, JICTICHUH OTPE3KA B
«30J10TOM CeYeHHHY. Perenye NPAKIagHbIX 33/1a9 Ha
CITOJKHBIE TPOLEHTBI

Veruptii onpoc
[TpakTryeckas padbora
CamocTosTenbHas
pabora

Dx3ameH
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[IpeoGpazosanne
ajredpaudecKnx
BLIpaskeHnH

Beimonuenue npeobpazoBanuii BLIpaXKEHUH,
npuMeHeHre GopMy, CBI3aHHLIX CO CBOHCTBAMH
cTeneHe u norapudmos.

Onpenenenne 0bacTi JONMYCTUMBIX 3HAYEHUH
norapuMUUEcKoro BuIpakenus. Penienue
NorapupMUUECKUX YpaBHEHUH

OcHoBBI TPHTOHOMETPHH

OcHoBaBIC IOHATHN

M3yueHue paJIaHHOTO METO/1a U3MEPEHHS YIJIOR
BPAILICHMA U MX CBSI3H C FPAIyCHON MEPOIA.
W3o0paskeHue yrioB BpallleH!s Ha OKPYYKHOCTH,
COOTHECEHHME BEJTMUMHBI YIJIa C €ro PacloOKEHHEM.
GopMynHpPOBAHKE ONPENICTICHHH TPUTOHOMETPHYUECKHX
dyHKIMH A5 YTIOB MOBOPOTA M OCTPBIX YTJIOB
NPSAMOYTOILHOTO TPEYTONBLHUKA U 00BICHEHHE HX
B3aUMOCBSI3H

OcunoBubIe [IppMeHEHNEe OCHOBHBIX TPUTOHOMETPHHECKUX
TPHrOHOMeTpHYeCKHe | TOMKIACCTB VIS BEIYUCIICHUS 3HAYCHHUH
TOXKIAECTRA TPUTOHOMETPHYECKUX (DYHKIMH 110 OHOH 13 HUX
Nzyuenue 0CHOBHBIX GOPMYII TPUTOHOMETPUH:
hopMyIIB! CIIOKEHHS, YIBOCHUS, IIpe00pa3oBaHus
CYMMBI TPUTOHOMETPUUECKUX DYHKIMH B
NPOU3BEJIEHHE U [IPOU3BEICHHUS B CYMMY H
TPUMEHEHHE IIPH BBIYUCACHHHN 3HAYCHUS
IIpeobpaszoBanus TPUTOHOMETPHYECKOrO BBIPAXKEHUS M YIIPOILEHHS €TO.
npocTedmux O3HakoMIIeHNE CO CBOHCTBAMHU CUMMETPHH TOYEK HA
TPUMIOHOMETPHYECKHX | CIUHHYHOH
BhIpaskeHui OKPY)KHOCTH ¥ MPUMEHCHHE UX IS BbIBOAA GOpMYII
IIPHBE/ICHMUSI
Penrenue o gopmynam 1 TPUrOHOMETPHHECKOMY
KpyTy NpOCTEHIIMX TPUIOHOMETPHICCKHX YPaBHEHHH.
ITpumenenre 0OLIMX METOIOB PEMIEHHUS YPaBHEHUH
(npuBeneHUE K JIMHEHHOMY, KBa/IpDATHOMY, METO/I
IIpocreiimme Pa3JIOKEHMS Ha MHOMKUTEIH, 3aMCHBI IIEPEMEHHOM ) ITPU
TPUrOHOMETPHYECKHe | PCIICHUU TPUTOHOMETPHUECKUX YPABHEHHH.
YPaBHEHHS H Ymenue oTMeUaTh Ha KpyTe PEeLIeHUs TPOCTEHIIUX
HepaseHcmeq TPUIOHOMETPHYECKHX HEPABEHCTB
O3nakoMIIeHHE C IOHATHEM 0OPaTHBIX
TPUTOHOMETPHYECKIX QYHKITHH.
M3yueHue onpeneneHuil apkCHHyca, apKKOCHHYCa,
apKTaHIr¢HCa
Apxcunye, qucna, GopMyIHPOBAHKE UX, U300pasKEHHE Ha
APKKOCHHYC, CMHUUHON OKPYKHOCTH, IPUMEHEHHE NTPH PETICHHHU

APKTaHr¢HC JHcIa

ypaBHEeHHH

Vernbliii onpoc
Ilpakriueckas pabora
CamocTosTenbHas
pabora

OK3amen

GYHKUMH, X CBOHCTBA U T'PAGHKH

DOynxumn.
IMonsTHae o
HeNpepbLIBHOCTH

byskuEU

O3HAaKOMIIEHHE C TOHSITHEM [TEPEMEHHOM, TPUMEPaMHU
3aBUCHUMOCTEN MEX/ly NEPEMEHHBIMH.

OsHakoMJIEHHE C TTOHATHEM rpaduxa, onpeeneHne
NIPUHAUICKHOCTH TOYKA rpadyKy QyHKIMH.
Omnpezaenenue no Gopmylie NpoCTEHINEH 3aBUCUMOCTH,
Bujia ee rpadwka. Beipakenue o Gopmyiie OJHOH

Yeraslid onpoc
[MpaxTuueckas pabora
CamocTosTenbHasn
pabora
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MepeMeHHOH uepes Apyrue.

O3HAKOMJICHHE C OITpeereHneM QyHKIIH,
dopmyaposanue ero. Haxoxnenue obnacTu
onpe/iesienyst 1 obnacTy sHauCHIH byaKUHUH

CaoticTBa QYHKITHH.
I'padugeckasn
HHTEPIpeTANHSL.
Mpumepsl
(Y HKIAOHAIBHBIX
3aBHCHMOCTEH B
peaiLHLIX

npoigeccax u ABJCHHIX

OsuakoMnenue ¢ npuMepaMy QyHKIMOHATbHBIX
3aBUCHMOCTEH B peaIbHBIX IIPOLEccax |3 CMEIKHBIX
JUACIUTLIIHH.
O3HAKOMIJIEHHE C JI0KA3aTEILHBIMH PacCy X /ICHHAMA
HEKOTOPLIX CBOMCTB JIMHEHHON X KBa/[paTHYHOH
(yHKIMH, TPOBE/ICHAE NCCIIEIOBAHN JIMHEHHOH,
KYCOYHO-THHEHHOH, ApOOHO-THHEHHON 1
KBaJpaTHYHOM QyHKIKH, HOCTPOCHHE UX rpadMKoB.
IlocTpoenue U yreHre rpaduKos QyHKIMH.
Vcenenoranne QyHKIHH.
Cocragienne BH0B GYHKIHH 0 JTAaHHOMY YCJIOBHIO,
peleHHE 33/1a4 Ha 3KCTPEMYM.

BuinonHenye npeobpazosaHuil rpaduka QyHKIAHR

OopaTabie QyHKIHA

Vsyuerue nonsmus 06pamuot Qynkyuu, OUPCACICHHE
BUJIA W nOCmpoenue 2pagura 06pamnoil Qyniyuu,
naxoacoenue ee obnacmu onpedeienus u 0bracmu
snavenuti. TTpuMenenre cBoicTB QyHKIMH MpK
MCC/IC/I0BAHHY YPABHEHHH ¥ PELIEHHH 3a/1a4 Ha
IKCTPEMYM.

O3HAKOMJICHHE C TOHSTHEM CIIOXKHON (yHKIHHU

CreneHHBIE, HOKA3A-
TeJILHLIE,
norapudmuveckue U
TPUTOHOMETPHYECKHE
dyBKIEN.

O6paTHbIe
TPHIOHOMETpPH4YeCKHe
hyHRIMH

Briuyncienyde 3HaYeHUi QYHKIHHA MO 3HAYCHHIO
apryMeHTa.
Onpe/ieNienye TOIOKCHIS TOYKH Ha rpaduKe 1o ee
KOOp/IHHATAM ¥ HAa0DOPOT. .
Hcnons30Banne CBOMCTB QYHKIMH U CPAaBHEHH
3HA4YeHMH cTenene 1 1orapudpmMoe.
[ocrpoenue rpadhuKOB CTENEHHBIX H TOrapAQMIICCKUX
byHKnaiA
PerieHne NOKa3aTeNLHBIX W I0rapaGMuIecKux
ypaBHEHHH W HEPABEHCTR 110 H3BECTHRIM AT OPHTMAM.
O3HAKOMJIEHVE ¢ TTIOHSITHEM HENPEPRIBHOM
neprouyecKoil GpyHKINH, HOPMYNHPOBAHKE CBOHCTE
CHHYCA U KOCHHYCA, IOCTPOCHHE MX TPaHKOB.
O3HAKOMIICHHE C TIOHATHEM IapMOHUYIECKUX KoleOanni
W IPUMEPAMH FAPMOHUYECKIX KOJIeOanui a1
OITHCAHMS IIPOIIECCOB B HU3MKE U JAPYTHX 00IacTsIX
3HAHMSL.
O3HAKOMIJIGHHE ¢ TIOHSTHEM Pa3pLIBHON NepHOJMYECKOM
dyukumn, GOpMyIMpPOBAHKE CBOUCTB TAHTCHCA 1
KOTAHTEHCa, TOCTPOSHHE UX TpaduKOB.
IMpumenenne cBOHCTB QyHKLMH JUIS CPABHEHMS
3HAYEHH TPUTOHOMETPHICCKUX (YHKIHH, pelueHust
TPUTOHOMETPHHECKUX YPaBHEHHH.
Brimonuenue mpeodpa3opanus I'padHuKoB

DkzamMeH

—

HAYAJTA MATEMATUYECKOTO AHAJIM3A

TlocnenoraTeLHOCTH

O3HaKOMIIEHHE ¢ TTOHATHEM YUCIIOBOH
IOCICA0BATCIILHOCTH, criocobaMu ee 3aaHus,
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BBLIUMCIICHUSIMHU €€ YICHOB.

O3naromienue ¢ nonsmuem npeoena
nocied08amelbHoCIu.

O3HaKOMJICHHE ¢ BHIYHCICHHEM CYMMBL BEeCKOHEUHOI0
qUCITOBOrO PAJa Ha IIpEMepe BEMHUCIICHHS CyMMBI
HecKOHeUHO yOLIBaKOMEH reOMETPHIECKOH
IIPOIPECCHH.

PelueHue 32144 Ha MpuMeHeHre GopMyIIbl CYMMET
fecKkoHEeYHO YOBIBAIOILCH reoMeTPHUECKON IPOrpeccnu

[Ipoussoauan u ee
npuMeHeHne

O3HAKOMIIEHWE C TTOHATHEM TIPOH3BOHOM.

Vzyuenne u GOpMYTMPOBAHIE €€ MEXAHUHIECKOTO 1
reOMETPUYECKOTO CMBICIIA, H3YUCHNE ArOpUTMa
BBIYMCIICHHUS TPOH3BO/IHON Ha IPAMEPE BEITHCICHHS
MIHOBEHHO# CKOPOCTH ¥ YITIOBOTO KO3 (uIMeHTa
KacaTelbHOM.

CocTaR/ieHne YPaBHEHHS KacaTebnoH B o01reM BUJIC.
Vepoerne rpasull AadhepeHImpoOBanHs, TaOIHIIE]
TIPOM3BO/IHBIX 3JIEMEHTAPHBIX pyHKUAR, TPUMEHEHHE
s nuddepenuupopanys GyHKIHH, COCTABICHN
ypaBHEHHS KacaTellbHOH.

V3ydenue TEOpPEeM O CBA3H CBOHCTE (GyHKIAH |
IPOU3BO/IHOHN, (GOPMYIHPOBKA HX.

[IpoBe/icHHE ¢ IOMOMIBIO IPOH3BO/IHON HCCIIE/I0BAHM
GYHKIWH, 3a1aHHOI dhopmynoi.

VeTaHOBIEHHE CBA3H CBOMCTB (QYHKIUA 1
IIPOM3BO/IHON 110 X rpadukam.

[TpuMeHeHre IPOM3BOIHON JUls PEILEHNS 3a/1at Ha
HAxOKIeHre HanOOoJIBIIero, HAMMCHBIIETO 3HAUCHH A
HA HAXOXKACHHE JKCTpEeMyMa

[leproobpaznan
M HHTErpal

O3uaKoMIIEHHE ¢ TIOHATHEM HHTErpalla 1
11epBO0Opa3HOH.

W3yuenne npaBua BoIIUCIIEHMS neproOOpasHOY U
teopembl HetoTona—Jleibumua.

Perneniie 3aj1a4 Ha CBsA3b IEPBOOOPA3HOM 1 ee
[POM3BO/IHOM, BHUACIICHHE TIEPBOOOPA3HOH s
JaHHOM (DYHKIHH.

Pernenye 3a1a4 Ha IPUMEHEHKHE HHTETpajia JULs
BLIYMCIICHHS (PH3MYECKHAX BENMUMH U IUIowmaieH

VYerHbli onpoc #\
[pakTuueckas padora
CamocroaTensHas
pabora

DkzameH

YPABHEHUS U HEPABEHCTBA

YpaBueHHs ¥ CHCTEMbI
ypaBHEHHH
Hepasencrsa u
CHCTEMBbI HEPABEHCTE ¢
ABYMS NepeMeHHbIME

Q3uakoMIIeHHE ¢ [IPOCTEHINMMU CBEACHUAMH O KOPHIAX
anrebpanyecKuX YPaBHEHWH, TIOHATHAMA MCCICAOBAHN
ypaBHEHHH U CHCTEM YpaBHEHHH.

M3yuenue TEOpPHH DPABHOCUIBHOCTH ypaBHEHHMH H €€
IPHMCHEHMSL. IlorTopemnue 3aIUCH peleHus
CTANIAPTHBIX YPAaBHEHWH, TPHCMOB 1peoOpasoBaHis
ypaBHEHWH UL CBE/IEHHS K CTAH/APTHOMY YPaBHEHHIO.
Pemenue panoHanbHbIX, UppALMOHAILHBIX,
IOKa3aTeNBHBIX ¥ TPUTOHOMETPHUIECKUX YPAaBHEHHH H
CHUCTEM.

Vcnons3oBanne CBOHCTE W rpadukoB QyHKIHAA Ll
penienus ypapHeHuH. [ToBTOpeHHE OCHOBHBIX NPHEMOB

Yeruslid onpoc
[IpakTHueckas pabora
CamocToaTeNbHas
pabora

DK3aMeH

34



PeLICHHS CHCTEM.

Pemlenue ypasHenuit ¢ IPUMCHCHHEM BCEX IIPUEMOB
(pa3noieHHs HA  MHOXMTENHM, BBEINEHHMS  HOBBIX
HEU3BECTHBIX, [TOJICTAHOBKH, rpaduuecKoro MeTo/1a).
Pemenwe  cucreM  ypaBHEHHH ¢ TIpHMEHEHHEM
Pa3IMYHEIX CIIOCOOOR.

OsmakomsieHne ¢ ODIMMM — BOIPOCAMH  PELICHUS
HEPABCHCTB M HCIIONB30BAHNE CBOHCTB M IpauKoB
(GYHKIHH IPH PENICHHH HEPABSHCTB.
PeuieHue HepaBeHCTB M CHCTEM
IIPUMEHEHNEM Pa3IMYHLIX CII0C000B.
IIpumenenne mareMaTHYECKHMX METOJOB Ul pElleHHs
COJIEpIKATENBHBIX 3a/1a4 M3 pasiMuHbX obnacTell Hayku
¥ npakTtuku. MHTepnpernpoBaHHE pe3yJIbTaTOB €
YUETOM peabHBIX OrpaHHYCHHN

HCPABCHCTB C

SNAEMEHTBI KOMBMHATOPUKH, TEOPHH
BEPOATHOCTEW U CTATUCTHUKH

OcnoBHbIE MOHATHH
KomOunaropuxku

Wzyuenne npaBuiia KOMOHHATOPHKH H IIPUMEHEHME
IpH peIICHAH KOMOUHATOPHBIX 3a/1a4.

Pemenne xoMOMHATOPHBIX 33124 MeTOI0M niepebopa |
110 TIPaBUILY YMHOYKEHHSL.

O3uakoMIIeHUE C ITOHATHIMH KOMOMHATOPUKA:
pa3MenIeHHsAMY, COUYCTAHUIME, 1IE€PECTAHOBKAMHY 1
(opmynamu st HX BBIUMCICHHSL.

OObsAcHeHHEe W TPpUMEHEeHHEe (POPMYJT [UIsl BEIYMCIICHHAS
pPa3MEILeHHH,

NEPECTaHOBOK U coueTanui IpH PCICHUH 3anaH4.
Oznakomiienue ¢ Gurnomom Herotona u
TpeyronbHukoM [lackans.

Pelnenue nmpakTHYeCcKUX 3a1a4 ¢ UCII0JIB30BAHHEM
MOHATHH M IpaBUI KOMOWHATOPUKHU

DIIeMEeHTbI TEOPHH

W3yueHue K1acCH4ecKOro ONnpe/eleH s BEPOATHOCTH,
CBOHCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEH.

BepoaTHocreii PaccmoTpeHHEe TPHMEPOB BRIMHCIICHHS BEPOSATHOCTEH.
Penienue 3aa4 Ha BEIYACIIEHHE BEPOSTHOCTEH
CcOOBITHH

Ipencrapienue

MAHHBIX (O3HaKOMIICHHE C TIPE/ICTABNIEHHEM YHCIIOBBIX JIaHHBIX

(Tadaunbl, W UX XapakTepUCTHKAMH.

AHATPAMMbI, Pelenve npakTHYecKux 3a1a4d Ha 06paboTKy

rpaguKu) YUCJIOBBIX JAHHBIX, BEIYUCICHUE HX XapaKTepHCTHK

YerHblii onpoc
INpakTuueckas padora
CamocrosiTensHas
pabora

Dx3ameH

T'EOMETPHA

IIpaMbie ¥ VIOCKOCTH
B MPOCTPAHCTRE

QopMyIIHPOBKA W IIPUBEJCHHUE JIOKA3aTC/IbCTB
NPU3HAKOB B3aUMHOT'O PACTIONOKEHUS IIPAMBIX ¥
mockocrei. Pacno3naBanue Ha YEPTEXKAX U MOJICIIX
Pa3IMYHBIX CIIYUYaeB B3aUMHOI0 PACIIONOKEHHS NPAMBIX
M IIJIOCKOCTEH, apryMeHTHPOBAHUE CBOUX CYKCHUH.
DopMyITHPOBAHKUE ONPEACICHUH, IPU3HAKOB U CBOUCTB
IapajuIe/IbHbIX ¥ [IEPIESHANKYISIPHBIX ILIOCKOCTCH,

Yeruslii onpoc
[Ipaxrryeckas pabora
CamocTosTe/ibHas
pabora

Dk3ameH
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JABYTPaHHBIX H JIMH EHHBIX YTJIOB.

BelnoiHeHHe NOCTPOCHUS YTIIOB MEXKIY MPAMBIMH,
NpsIMOM M IIOCKOCTHIO, MEXAY IUIOCKOCTSAMH 10
OIMCAHMIO ¥ PACIIO3HARBAHNE UX HA MOJIEIISX.
IIpuMenenre NpU3HAKOB U CBOKCTB PACIIONIOKEHHS
NPSAMBIX U INIOCKOCTEH IPH PEeIeHUHN 3a/1ay.
M300pakeHie Ha pUCYHKAX B KOHCTPYHPOBaHKE Ha
MOJIEJISAX MEPIEHIUKYIISPOB U HAKIIOHHBIX K IUIOCKOCTH,
PSIMBIX, NAPAIIENbHBIX INIOCKOCTEH, YITIOB MEXKILY
IPSAMOH U IIIIOCKOCTBHIO ¥ 000CHOBAHKE ITOCTPOCHHUS.
Penienue 3a1a4 Ha BEIYHUCIICHIE T€OMETPHYECKIX
Benu4urH. OIMCBIBAHUE PACCTOSHUS OT TOUKH /10
IUIOCKOCTH, OT IPSIMOH 10 INTOCKOCTH, MEKLY
IUIOCKOCTSIMH, M@K/TY CKPEITHBAIOIAMHUCS TIPIMBIMH,
MEK/TY [IPOU3BOJILHBIMY (PUI'YPaMH B IIPOCTPAHCTRE.
QopmyIEpoOBaHUE M JIOKA3LIBAHHE OCHOBHBIX TEOPEM O
PacCcTOAHMAX(TEOPEM CYLIECTBOBAHMS, CBOWCTBA).
M300pakenne Ha YepTexax W MOJCIISIX PACCTOSIHUS H
obocHoBanue cBouX cyxaenuii. Onpenenenne u
BHIYHCJICHHE PACCTOSHMIN B IMPOCTPAHCTBE.
[Ipumenenne dopmyn 1 TEOpeM MIIAHUMETPHH JIs
pemenns 3aj1a4. O3HaKOMIIEHHE C TTOHATHEM
apajIIeIbHOro NPOEKTUPOBAHHKS M €0 CBOHCTBAMH.
DopMyIHPOBAHKE TEOPEMbI O TUIOLIA/IH
OPTOrOHANBHON NPOEKIUY MHOTOYTOTbHUKA.
IIpumenenue Teopuy 111 0OOCHOBAHMS MOCTPOCHU 1
BLIYHCIIEHMH. APIryMEHTUPOBAHIE CBOUX CYXIEHUH O
B3aMMHOM PAcroOJ0KEHWH TPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHHKH

Onucanpe ¥ XapakTCpUCTUKA PA3TTUUHBIX BHIOB
MHOT'OTPaHHMKOB, IEPEUHCICHHE HX DJICMCHTOB 1
cBo#cTR. M300paKeHre MHOTOTPAaHHHUKOB U
BBIIIOTHEHHE TTOCTPOCHHS Ha H300pasKEeHUSIX ¥ MOIETISIX
MHOT'OI'PAHHHKOB.

Beryyicnenne THHESHHBIX 3JIEMEHTOB W YIJIOB B
IPOCTPAHCTREHHBIX KOHPHUTYpAIHSIX,
apryMeHTHPOBAHHME CBOMX CYKICHUH.
XapaxkTepucTuKa 1 H300paKeHUE CCUCHHMS, PA3CEPMKU
MHO202PAHHUKOG, BEIYHACICHUE TUIoIa el
noepxuoctei. [locrpoenue npocredmx cedenni
ky0a, npusmel, mapamuasl. [IpuMenenne GpakToB |
CBEJICHMI M3 TUTAHUMETPHH.

O3HakoMIIeHUE C BUJIaMi CUMMETPHI B TPOCTPAHCTBE,
GOpMyTHPOBAHKE OIIPEACIICHUH U CBOHCTB.
XapaxTepucTHKa CUMMETPUH TeJl BpalleHUs 1
MHOT'OTPaHHHKOB.

[TpumeHeH#re CBOWCTR CUMMETPHY NIPH PELICHMH 33/1a4.
Hcnons3oBanue nproOpeTEHHBIX 3HAHWMA UL
HCCJICTOBAHHMS U MO}ICHHpOBaHMﬂ HECITOKHBLIX 3aJ1ad4.
Wz0bpakenue 0OCHOBHBIX MHOTOTPAHHHKOB 1
BBINOTHCHIE PUCYHKOB 110 YCJIOBHAM 3aJa4

Tenan HOBEPXHOCTH

O3HakoMIIEHHE ¢ BUAAMHU Tl BpalllcHHs],
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BpameHus (hOpMYITHPOBAHKE UX OMPEICIICHHH 1 CBOUCTB.
DOopMYIHPOBAHHE TEOPEM O CEYEHHH apa MJIOCKOCTEIO | Y CTHBIH 0rpoc

¥ TJIOCKOCTH, KacaTenbHo# K cdepe. [paxrheckas pabora
XapaxkTepucTHKA H M300payKeH e TEN BPAEHHS, UX CamocrosTelbHas
PAa3BEPTKH, CCUCHHSL. padora

Pernenne 3a/1a4 Ha IOCTPOCHHE CEUCHHHM, BBIYHCIICHHE RN
JUTHH, paccTosiHuit, yrinos, miomaneit. [Iposencane
JI0KA3aTENBHBIX PACCYIAEHUHN [TPH PELICHHH 3a/1a9.
IIpumMeHeHre CBORCTRE CUMMETPHE IPH PEIIEHNAN 3a/1ay
Ha TeNa BpAIleHHs, KOMOHHAIHIO Tell.

M300paxenne OCHOBHBIX KPYIJIBIX Tl U BBIIOMHEHHE
PHCYHKA [T0 YCIOBHIO 38/1a9H

OsnaxomieH#E C NOHATHAMHE I110IIa 1 00bEMa,
AKCMOMAaMH 1 CBOHCTBAMHM.

Perenuye 3a1a4 Ha BHIYUCIIEHNE TIIOIIAEH TIOCKHX
buryp ¢ NpUMEHCHUEM COOTBETCTBYIONHMX GOpMYIT U
(axros 3 nuaHumerpun. M3ydenue reopem o
BBIUMCIIEHUH 00BEMOB [IPOCTPAHCTBEHHEBIX TEJI,
pelIeHue 3aa4 Ha DprMeHeHre GopMyI BHIYHCIEHHS
o0wemoB. M3yuerue GopmyJ1 Ui BLIYHCICHUS
Hzmepenus B rommazel NOBEpPXHOCTe MHOIOIPAaHHHUKOB H TEJI
IréeOMETpUH BpallCHUsL.

O3HakoMJIeHME € METOJOM BBLIYHCIICHMS TUIOAIH
nosepxHocTH cdepsl. Pelienue 3aau Ha BEIYHCIICHUE
IIoUaAeH DOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell

OsuakoMneHue ¢ TIOHATHEM BekTopa. M3yuenue
JEKapTOROH CHCTEMBb! KOOPAWHAT B IIPOCTPAHCTBE,
MIOCTPOCHHE 10 3aJaHHBIM KOOpAHMHATAM TOYEK H
IIJIOCKOCTEH, HAXOXKACHUE KOOPAUHAT TOYCK.
Haxoxaenne ypaBHEHUH OKPYKHOCTH, chepel,
IJTOCKOCTH. Bhluncenre paccTOSHIM MEXY TOUKaAMH.
W3yuenre cBOMCTB BEKTOPHBIX BEITMYMH, IPABHII
PasioXeHHs BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaByN HAXOKACHUS KOOPIMHAT BEKTOpa B
IPOCTPAHCTBRE, IPABHII JEHCTBUH C BEKTOPaMH,
3a/laHHBIMH KOOp/MHATAMH.

ITpumenenne Teopuu NpK PELICHHH 3a/1a4 Ha JEHCTBHS
C BEKTOpaMH.

Nzyuenne ckangapHoro npou3BeIeHNs BEKTOPOB,
BEKTOPHOTO YPAaBHEHHS NPAMOH M IJIOCKOCTH.
ITpumeHenue TEOPUH TPK PELICHUH 3a-

Ja4 Ha JIeHCTBHS C BEKTOPAMH, KOOP/IMHATHBIA METO/L,
Koopannars n TIPHMEHEHNE BEKTOPOB JUTSl BEIYUCIICHUS BEIIWYMH YTITIOB
BEKTOPBLI ¥ PacCTOSHHUIA.

O3HakoMIIeHUE C JI0KA3aTEIILCTBAMHI TEOPEM
CTEPEOMETPHH O B3aUMHOM PACIIOJIOKEHUH IIPAMBIX U
TITOCKOCTEH ¢ MCITOJIb30BAHUEM BEKTOPOB
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