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Pabouast nmporpamma yueOHOU AucHUIUIMHBI «MaTemaTuka» pa3paboTaHa Ha
OCHOBE TPeOOBaHUM:

- GenepalibHOTO TOCYIAPCTBEHHOIO0 00Pa30BaTEIBLHOTO CTaHIapTa CPEIHEro OOIIEro
oOpazoBanus (gaiee — DOI'OC COQO) (yTBepxkaeH MpukazoM MHHHCTEpCTBA
oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413);

- [IpumepHoil mporpaMmbl  0011€00pa30BATENbHON JAUCIUIUIMHBL «MareMaTukay,
oJ100peHHoN  Hay4HO-MeTOAMYEeCKMM COBETOM [lentpa mpodeccroHanTbHOTO
obopazoBanuss OPI'AY «DUPO» u pexoMeHIOBaAaHHOW IJIsl peain3allid OCHOBHOMU
npodeccuonansHO 00pazoBaTenbHOM mporpammel CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs C TOJYYCHHUEM CpeaHero oomero odpazoBanus (mpoTokos Ne 2 ot 26.
03. 2015).

PabGouass mporpamma mpenHasHaueHa ISl pealu3alud 00pa30BaTeNbHOM
porpaMMebl cpenHero obmiero odpazoanus B npeaenax ocsoenust OIIOII CIIO na
0aze OCHOBHOTrO o0OIIero o0Opa3oBaHMs C TOJYYEHHEM OCHOBHOIO OOIIEro
oOpa3oBaHMsI B IporpaMMax CHELHUAIUCTOB CPEAHETO 3B€HA TEXHUYECKOTO MPOPUIIs
no crenranbHocTH 35.02.03 TexHomorus 1epBooOpabOTKH.
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1. MOACHUTEJIBHAS 3AIINCKA
Pabouast nmporpamma y4eOHOW AMCHMIUIMHBI MpPEJHA3HAYEHA JJIs CTYJEHTOB,
oOyuaromuxcs 1o cnenuanbHoct  35.02.03 TexHonorus aepeBooOpadOTKH U
MOJIyHarolux  cpeaHee  oOmiee  oOpa3oBaHMe B TpelesaX  OCBOCHUS
oOpazoBarensHoil mporpammbl CIIO (manee - OIl CIIO) nHa 6a3e OCHOBHOTO
oO1ero oOpazoBaHusl.

Pabouas nporpamma paszpabotana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero
o0mero o0pa3oBaHus, MPEIBIBIIEMBIX K CTPYKTYPE, COACPKAHUIO M PE3yIbTaTam
OCBOEHHUS y4eOHOU MUCHUIUIMHBI «MartemaTtuka» (nanee - ydyeOHas TUCHUILIMHA) B
COOTBETCTBUM ¢ PeKoMeHmanMsIMU 1O OpraHU3AlNUH TMOJYYCHHUS CPEIHETO OOIIEeTOo
oOpa3oBaHMsI B TMpejelax OCBOCHHS O0pa30BaTelIbHBIX MPOTPaMM CPEIAHETO
podeCCHOHATEHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C
ydgeTtoM  TpeOoBaHuU  (eepalbHBIX  TOCYAApCTBEHHBIX  00pa30BaTEIBHBIX
CTaHAapTOB U MOJTy4yaeMoil mpodeccuut cpeHero npodeccuoHanbHOro o0pa3oBaHUs
(muceMmo JlemapTamMeHTa roCcy1apCTBEHHON MOJUTUKU B cpepe MOJATOTOBKU pabouux
kaapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxanue y4eOHON JUCHUIUIMHBI HAIPABIECHO HA JIOCTHXKEHHUE CIICTYIOITNX
L eTIeH:

e obOecrieueHue chOpMUPOBAHHOCTU MPEACTABICHUN O COIUATBHBIX, KYJIbTYPHBIX
1 UCTOPUYECKHX (haKTOpaxX CTAHOBJICHUS MaTEMAaTHKH;

e oOecrieueHue CHOPMUPOBAHHOCTU  JIOTMYECKOTO,  QJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIILJICHUS;

e oOecreueHre chopMUPOBAHHOCTH YMEHUM PUMEHSTH MOJyYeHHBIC 3HAHUS TPU
PEIICHUH Pa3INYHbIX 3a/1a4;

e obOecrieuenrne CchHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTEMaTHKE KaK 4YacTu
00IIIeYeIOBeUECKO KYyJIbTYphl, YHUBEPCATHLHOM SI3BIKE HAYKH, ITO3BOJISIOIIEM
OTHCHIBATHh M U3y4aTh PEAbHBIC MTPOIIECCHI U SBJICHUSI.

[Iporpamma B cBOEW CTPYKType HMEET COJAEpk,aHUE Y4YEeOHOro MmaTrepuaia,
MOCJIEIOBATEILHOCTh €r0 W3YYCHHS, pachpeieiieHne Y4eOHBIX YacoB, TEMATHKY
pedepaToB, WHIMBUIYAIBHBIX MPOEKTOB, BUJIBI CAMOCTOSITENIbHBIX pPabOT, ydHu-
THIBAET CHEIU(UKY TPOrpaMM MOATOTOBKH CIEIUATUCTOB CPETHETO 3BEHA.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI

MATEMATHKA

MaremaTtuka SABJISIETCSA byHIaMEeHTAIbHOMN 0011e00pazoBaTenbHON
JTUCITUTUIMHOW  CO  CIIOKHUBIIUMCS YCTOMYHMBBIM  COJCpKAHHUEM U OOIIUMH
TpeOOBAHUSIMU K TOJATOTOBKE OOYYAIOITUXCS.

B mpodeccmonanbHbIX  00pa30BaTEIbHBIX OPTaHHM3AIUAX, PCATH3YIOIINX
0o0pa3oBaTeIbHYIO TMPOTpaMMy CpeAaHero oOiiero o0pa3oBaHUs B Mpenenax
ocsoenus OIl CIIO, wu3yueHwe MaTeMaTUKHM HWMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT NMPpoduiis npodhecCUOHAITBHOTO 00pa30BaHUs.

DTO BBIpaKaeTCs B COACPKAHWU OOYYCHHS, KOJMYECTBE YaCOB, BBIICIAEMBIX
Ha M3y4YEHHE OTJECIBHBIX TEM IPOTPaMMbI, TJyOWHE WX OCBOCHHS CTYJACHTAMH,
o0Bbeme U



XapakTepe MPAKTUYECKUX 3aHSITHH, BHIAX BHEAYAUTOPHOM CaMOCTOSITEIBbHOMN
paboThI CTYJEHTOB.

OO6mue 1nenu U3ydeHus MaTeMaTUKU TPAJUIIMOHHO pPEeau3yloTCs B YEThIpeX
HaIlPaBJICHUSX:
oO1ee npeicTaBlieHrne 00 Uaesx U METOJIaX MaTeMaTHKY;
WHTEJJIEKTYaJIbHOE Pa3BUTHE;
OBJIaJICHE HEOOXOMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMCHHSIMU;
BOCIIUTATENBHOE BO3JECHCTBHE.
Copnepxanve ydyeOHOM JTUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJEPKATEIBHBIMU JIMHUSMHA O0yUYEHUSI MaTEeMaTHKE:
e anreOpanyeckast JTMHU, BKIIOYAIOIIasi CUCTEMAaTHU3alUI0 CBEACHUN O YUCIIaX;
U3y4YeHUE HOBBIX W O0OOOIIEHHE paHee HW3YYEHHBIX orepanuil (BO3BElICHUE B
CTENEHb, W3BJICUEHUE KOPHS, JiorapupMupoBaHHE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTAaHT€HC U OOpaTHbIC K HUM); U3YyYEHUE HOBBIX BHUJIOB YHMCIIOBBIX BBIPAKECHUU U
dbopMyn; COBEpIICHCTBOBAHHWE TMPAKTUYECKUX HABBIKOB U BBIYMCIUTEIHLHOU
KyJbTYphl, PpACIIMPEHUE U COBEPIICHCTBOBAHHE aireOpanveckoro arrapara,
cOPMUPOBAHHOTO B OCHOBHOHM IIKOJIE, U €ro MPUMEHEHHE K PpELICHUIO
MaTeMaTUYECKHUX U MPUKIAJIHBIX 33/1a4;

® TEOPETUKO-(PYHKIIMOHAJIbHASL JIMHUS, BKIIOYAIONIas CHUCTEMATHU3AlUI0 H
pacuiMpeHre cBeAeHUN 0 (YHKUMSIX, COBEPIICHCTBOBAHUE I'PAPUUECKUX YMEHUMU;
3HAKOMCTBO C OCHOBHBIMM HJESIMU M METOJaMHU MaTeMaTHYECKOr0 aHajau3a B
o0beMe, TO3BOJISIOLIEM HCCIEAOBATh 3JIEMEHTapHble (YHKIMM M penarh
npocTerime reoMeTpuieckue, Gu3nueckue U Ipyrue NpuKiIaaHble 3a/1a4u;

® IUHHUSI ypPaBHEHUM M HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHUH U
UCCIIEJOBAaHUM MaTEMaTUYECKUX MOJeJeH, MepeceKaromasncs ¢ aaredpanyeckon u
TEOPETUKO-(PYHKIIMOHAILHON ~ JIMHUSMM M BKJIIOYAIONIas ~ pa3BUTHE U
COBEPILIEHCTBOBAHME TEXHUKH allreOpanyeckux MpeoOpa3oBaHUM [Jisi pelIeHUs
YpaBHEHUH, HEPABEHCTB M CHUCTEM; (OpMUPOBaHHE CIOCOOHOCTU CTPOUTH U
MCCJIEI0BAaTh MPOCTEHIINE MAaTEMAaTUYECKUE MOJENH MPU PEHICHUH MPUKIATHBIX
3a/1a4, 3a7]a4 U3 CMEXHBIX U CIELUAIbHBIX TUCUUILINH;

® reOMETpUYECKasl JIMHMS, BKIIOYAIONIAas HAMISIIHBIE TMPEACTABICHUS O
POCTPAHCTBEHHBIX (UTYpax W U3y4EHHUE MX CBOMCTB, (DOPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXXEHUs, Pa3BUTHE  CHOCOOOB  I'€OMETPUUYECKUX
M3MEPEHUN, KOOPJIMHATHOTO U BEKTOPHOT'O METOAOB JJIsl PELICHUS MAaTeMaTHYECKUX
Y MIPUKIIAIHBIX 33]1a4;

® CTOXAaCcTHYECKas JIMHUsI, OCHOBAaHHAsI HA Pa3BUTHH KOMOMHATOPHBIX YMEHHM,
NPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAFOIIETO
Mupa.

N3yuenne o01ieodpa3zoBaTebHON yUeOHOM MUCIUIUIMHBI «MaTtemaTrukay
3aBepIaeTcs MOJBEICHHEM UTOTOB B (pOopMe 3K3aMEHa B paMKaxX MPOMEKYTOUHOM
aTrrectaniu ctyaeHToB B mpouecce ocBoeHuss OIl CIIO ¢ mosiydyeHuem cpemHero
oO1ero o6pa3oBaHwsl.



3. MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILJIAHE

VYyebnas gucuuniauHa «MareMatukay —SBISETCA YyYEOHBIM  IPEAMETOM
oOs3aTenbHONM mpeaMeTHOM obOmactu «Martematuka u uHpopmarukay DOI'OC
cpeaHero oo1ero oopa3oBaHus.

VYyebnas mucummivHa «MaTemMaTuka» u3ydaeTcsi B 0011e00pa3oBaTeIbHOM
ke yaeoHoro miana OIT CITO na 6a3e OCHOBHOrO OOIIEro oOpa3oBaHHS B CO-
cTaBe OOHmMX 00I11e00pa30BaTENbHBIX YYEOHBIX IUCHUIUIMH, (POPMHUPYEMBIX U3
o0si3aTenpHBIX npeaMeTHbIX obnacteit I'OC cpennero obmiero oopazoBaHusl.

4, PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIUIIJINHBI

OcBoenue coaepkaHus Y4eOHOW MUCIMIUIMHBI —O0OECTICUMBACT IOCTHIKCHUE
CTyJICHTaMU CIIEAYIOLIUX Pe3yIbmanmos:

JIUYHOCMHbBIX:

V' chopMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YHHBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHUI U MPOIECCOB, UIEIX U METOJIax
MaTEeMaTUKH;

v\ [IOHMMaHWe€ 3HAYUMOCTH MaTEMATHKH JUIS HaydHO-TEXHHYECKOTO
nporpecca, CcGHOPMHUPOBAHHOCTH OTHOIICHHS K MaTreMaTHKe KakK K 4YacTH
0O0IIIeYeIOBEUECKOM  KYJIbTYpPhl 4Ye€pe3 3HAKOMCTBO C UCTOpUEH pPa3BUTUA
MaTEMAaTHUKH, SBOJIIOIUEH MaTEMaTUYECKUX HJICH;

v\ pa3BUTHE JIOTHYECKOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS,
ANTOPUTMHYECKON KYJIBTYpbl, KPUTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOIMMOM
1S Oynyniei npodheCCHOHAIBHOU IeSITEIbHOCTH, JJIsS IPOJIOJKEHUST 00pa30BaHUs U
caM0o00Opa30BaHMS;

v/ OBIIaJIcHHE MAaTEMATUYECKUMH 3HAHUSIMU M YMEHHUAMH, HEOOXOAMMBIMU B
MTOBCETHEBHOM KU3HMU, JIJIT OCBOCHUS CMEKHBIX €CTCCTBCHHOHAYYHBIX TUCIIATIINH U
JTUCIUTUIMH MPOo(PECCHOHATBHOTO KA, JUIS TOJIyYeHUs 00pa30BaHUs B 00JIACTSX,
HEe TpeOYIoIuX yri1yOJeHHOW MaTeMaTHYECKOM IMOITOTOBKH,

v\ TOTOBHOCTH M CIOCOOHOCTH K O0Opa3soOBaHHIO, B TOM YHCIE
caM000pa30BaHUI0, HA TPOTSIKEHUU BCEM JKU3HU; CO3HATEIHLHOE OTHOIICHUE K
HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCIEHTHOW MpodhecCuOHATbHOU WU
OOIIIECTBEHHOMH JIESATENHLHOCTH;

v\ TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEJIBHOW TBOPYECKOH |
OTBETCTBEHHOU JESATEILHOCTH;

v' TOTOBHOCTH K KOJJIEKTUBHOU paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbHOM, 00IIIECTBEHHO MTOJIC3HOH, y4eOHO-HCCIIeI0BATEIBCKOM,
IPOCKTHOM M JPYTUX BUAX ACATCIBHOCTH;

OTHOIIIEHHE K TPOPECCUOHATILHOW JEATEIBHOCTH KaK BO3MOMXKHOCTH
ydacThuss B PCHICHUU  JIMYHBIX, 0OIIIECTBEHHBIX, rOCyJapCTBEHHBIX,
0O0IIIeHAITMOHATBHBIX TIPOOIIEM;



Memanpeomemuulx:

v\ yMEHHE CaMOCTOSTEIBHO ONMpPEIENATh LENU JEITEIBHOCTH U COCTaBIIATH
IUTaHBl  JIESTEIBHOCTH; CAMOCTOSITEIBHO  OCYIIECTBISATh, KOHTPOJUPOBATh M
KOPPEKTUPOBATh JIEATEIBbHOCTh; HCIOJIB30BATh BCE BO3MOXHBIE PECYPChl IS
JOCTH)KEHHUS TTOCTABJICHHBIX LIeJIeH U pealii3allii IJIaHOB JIEATEIbHOCTH; BHIOUPAThH
yCHEIIHbIE CTPATETUU B PA3TUYHBIX CUTYaIIUSIX;

v\ yMeHHEe MPOIYKTHBHO OOINATHCS U B3aMMOICHCTBOBATH B MPOIIECCE
COBMECTHOM  J€ATEIbHOCTH, YYMUTHIBATh  MO3UWLMUA  JAPYTHX  YYAaCTHUKOB

NEeSATEIbHOCTH,

s pexTUBHO pa3pemarb KOH(PIUKTHL

BIIQJICHUE HAaBBIKAMHU II03HABATEIHHOM, Y4EOHO-HCCICIOBATEIBCKON U
MPOEKTHOM JIeATENbHOCTH, HABBIKAMHU pa3pelieHus] MpoOJieM; CIOCOOHOCTh H
TOTOBHOCTBh K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUsS MPAKTUYECKHUX 3a/ad,
IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHNUS;

v' TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBHONW HH(POPMAIIMOHHO-
MIO3HABATEIBbHON AESATEIbHOCTH, BKJIIOYAsh YMEHUE OPUEHTUPOBATHCA B PA3JIMUHBIX
UCTOYHUKAX UWH(OpMAIMU, KPUTHUYECKH OIEHUBATh W  HMHTEPIPETUPOBATH
MH(POPMAIUIO, IOTYYAEMYIO U3 Pa3InYHbIX HCTOYHUKOB;

v/ BIajJeHHE S3BIKOBBIMU CPEIACTBAMH: YMEHHE SICHO, JIOTHYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3pEHHUS, UCIIONb30BaTh aJIEKBAaTHBIE S3bIKOBBIE CPEICTBA;

v\ BIaJicHWE HaBBIKAMH [TO3HABATEIbHONM pe(IEKCHM Kak OCO3HAHHS
COBEpILAEMbIX JICMCTBUI UM MBICIUTEIBHBIX MPOIECCOB, HX PE3YJNbTATOB H
OCHOBAHMI, TPaHUI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX MO3HABATENbHBIX 3a/lay U
CPEICTB JIJISl UX TOCTHXKEHMUS;

v\ I1leJeyCTPEMICHHOCTh B MOWCKAaX W TPHHATHA  PEIICHUH,
COO0pa3UTENBHOCTh U UHTYHIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX NpPEACTABICHHUI;
CHOCOOHOCTH BOCIIPUHUMATh KPAacoOTy M TapMOHUIO MUPA;
npeomemHulx:

V' cOpPMHUPOBAHHOCTH MPEJICTABICHAN O MaTeMaTHKe KaK 4YacTH MHPOBOM
KYJIbTYpbl 1 MECTE€ MAaTEMaTUKU B COBPEMEHHOMN UBUIM3ALUH, CIOCO0AaX OMHCAHUSA
SIBJICHUI PEaIbHOIO MHPA HA MATEMATUUECKOM SI3BIKE;

v cOpPMHUPOBAHHOCTH TPEACTABICHUNA O MAaTEeMAaTHYECKUX MOHATHIX Kak
BOXHEHUIINX MaTeMaTUYECKUX MOJIEAX, IO3BOJSIOIMIMX OMNHUCHIBATh M HM3y4aTh
pa3Hble TPOLECCHl M SBJICHUS; IMOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
NOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;

v/ BIaJCHHE METOJAMH JIOKA3aTeJIbCTB M AJTOPHTMOB PEIICHUS, YMEHHAE HX
OPUMEHSTh, IPOBOAUTH I0Ka3aTEIbHbIE PACCYKIECHUS B X0/1€ PEIICHUS 3a/1aY;

v/ BIaJcHHWE CTAHAApPTHBIMH TPHEMAaMH  PEHIEHHs pPalMOHAIbHBIX W
UPpALUOHATBHBIX, TOKA3aTENIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U
HEPaBEHCTB, UX CUCTEM; HCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM
yuciae I MOWCKAa MNYTH PEHIeHUS W WUTIOCTPAllMM PEHICHUs YpPaBHEHUW U
HEPaBEHCTB;

v chOpMHUPOBAHHOCTh  MPEACTABICHHHA 00  OCHOBHBIX  MOHSTHSIX
MaTeMaTUYECKOr0 aHaJI3a U MX CBOMCTBAaxX, BJIAJICHUE YMEHUEM XapaKTEepPU30BaTh
noBefieHue (DYHKIMI, HWCMOJIb30BAHUE TMIOMYYEHHBIX 3HAHWUW I8 ONMUCAHUA W
aHaJIM3a peaibHbIX 3aBUCUMOCTEN;



v/ BiajicHHe OCHOBHBIMH TOHATHSIMH O IUIOCKAX W MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAxX; CPOPMUPOBAHHOCTH YMEHMSI
pacrno3HaBaTh F€OMETPUUECKHE (PUTyphI HAa YepTexax, MOJEISIX U B PEaJIbHOM MHUPE;
IPUMEHEHUE U3YyYEHHBIX CBOWCTB Ire€OMETpUUYECKUX (puUryp u Gpopmyn sl perieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

V' cOpMHUPOBAHHOCTH TPECTABICHUN O MPOIECCax U SBICHUIX, HMEOIINX
BEPOSATHOCTHBIA XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHpE,
OCHOBHBIX IOHATHUSAX JJEMEHTAPHOW TEOPUU BEPOSITHOCTEH; YMEHUW HAXOAUTH U
OLICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B MPOCTEMIIHMX IMPAKTHUYECKUX
CUTYyalUsIX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHBIX BEJINYVH.

5. COJIEP’KAHUE YYEBHOM JUIIUIIJIAHBI

BBenenue

Marematuka B HayKe, TEXHUKE, SKOHOMUKE, HTHPOPMAIIMOHHBIX TEXHOJOTUSIX U
IIPAKTUYECKOM JIesITeNbHOCTU. Llenu u 3a1aun n3ydyeHuss MaTeMaTUKUA IIPU OCBOEHUHU
cnennanbHoctet CIIO.
Aureopa
Pa3BurHe NOHATHS O YUCIE

[lenpie u parnuoHanbHble wucia. JleWicTButenbHble uuncia. [lpubnukeHHbIe
BbIUKCIICHUA. KOMILUIEKCHBIE YnCIa.

Kopuu, crenenn u Jjorapugmel Kopau m crenenun. Kopru HarypanbHON
CTENEHU U3 YHUClia U UX CBOMCTBA. CTENEHU C pallMOHAJIBbHBIMU MMOKA3aTEIIMU, UX
corictBa. CTeleHNM C AEHUCTBUTEIBHBIMHU NoOKa3areliaMu. (CBONMCTBA CTEIICHH C
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm. Jlorapupm uwncna. OCHOBHOE JOTrapU(PMUUYECKOE TOXKIECTBO.
Hecsatuunble u HaTypaibHble Jiorapudmsl. [lpaBuna neictBuil ¢ sorapudmamu.
IIepexor K HOBOMY OCHOBAHHIO.

[IpeobOpazoBanue anre0pandecKux BBIPAKEHU. [IpeoOpazoBanue
palMOHAJIbHBIX, UppalMoHaIbHbIX CTEICHHBIX, MOKA3aTeNbHbBIX u
Jorapu(MHUUECKUX BBIPAKCHHM.

Ilpakmuueckue 3anamus

Apudmernueckre IEUCTBUS HaJ YWCIAMHU, HAXOXACHHE MPUOIMKEHHBIX
3HAQYEHUH BEJIMYMH U MOTPEITHOCTEH BhIYUCIICHUM (a0COMIOTHON U OTHOCUTEIIBHOM),
CpPaBHEHHUE YHCIIOBBIX BBIpAXECHUI. BrlunciieHne u cpaBHEHUE KOpHEN. BrinmoHeHne
pacueToB ¢ paaukamaMu. PerieHue uppanuoHaiNbHBIX ypaBHeHMU. HaxoxneHue
3HAYEHHW CTENEHEN C palMOHAIBHBIMM TMOKazaTensiMu. CpaBHEHHE CTEICHEM.
[IpeoOpazoBanusi BbIpaKEHUM, COJACPKAIUX CTENEHU. PeleHue MmokazaTeibHbIX
ypaBHeHMM. PermieHue nmpukiaaHeix 3aaad. HaxoxxaeHue 3HaueHuil jorapudma mno
MPOU3BOJILHOMY OCHOBaHWIO. Ilepexom OT OJHOTO OCHOBAaHUA K JIPyrOMy.
Boruucnenune u cpaBHenue jorapudmon. JlorapudmMupoBanue M MOTSHIIUPOBAHUE
BbIpakeHui. [IpuOmmkeHHbIE BBIUKCICHUS W PEIICHUS TPHUKIAAHBIX 3a7ad.
Pemenue norapupmMudeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPHUU
OcHOBHbIE MTOHATHSI.

Pannannas mepa yria. BpamarensHoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U
KOTAaHI€HC YHCIIa.



OcHOBHBIC TPUTOHOMETPUYECKHUE TOXKIECTBA

®opmyibl ipuBesieHus. opmyibl cinoxeHud. Popmysibl yaBoeHUuss Dopmyiibl
MIOJIOBUHHOTO yTJIA.
IIpeoGpa3zoBaHus MPpOCTEHIIUX TPUTOHOMETPHUYECKUX BbIPAKEHU I

[IpeoOpazoBaHne CyMMbl TPUTOHOMETPUUYECKUX (YHKIMA B MPOU3BEICHUE U
NpOU3BEACHUS B CyMMy. BbIpakeHHe TpPUTOHOMETPUYECKUX (YHKIMI dYepes
TaHI€HC TIOJIOBUHHOTO apryMEHTAa.

TpuronoMerpuyeckne ypaBHeHUs] 1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKHUE ypaBHECHUS. [Ipocrenmmue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpatHple  TpUTOHOMETpHUYeCcKHe  (GYHKIUUA. APKCHHYC, apKKOCHHYC,
aApKTaHT€HC.

Ilpaxkmuueckue 3anamus

PannanHbIil METOJI U3MEPEHUS YIJIOB BPAIlCHUSI U CBSA3b C IPagyCHOM MEpOil.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECCTBA, (DOPMYIBI CIOXKEHHMS, YIBOCHHS,
npeoOpa3oBaHWe CyYMMbl TPUTOHOMETPUUECKMX (DYHKIIMI B MpOU3BEACHHE,
npeoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPUYECKUX (YHKIHMHA B CymMMYy.
[Ipocreiiiiie TpPUTOHOMETPUUYECKHE YpaBHEHHs U HepaBeHCTBA. (OparHbie
TPUTOHOMETPUUYECKHE (PYHKIIUU: aPKCUHYC, APKKOCUHYC, aDKTAHTEHC.

DYyHKUMH, UX CBOICTBA U rpaQuKH

Oyukuuu. O6nacTh ONpEAeIeHUs] 1 MHOKECTBO 3HAUEHM; rpaduk QpyHKIUH,
MOCTpoeHUE TpaPuKOB PYyHKIIMH, 3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CaoiicTBa pyHKIIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
NepuoOANYHOCTh. [IpoMEXyTKH BO3pacTaHuss U yObIBaHUsA, HauOoJblIee U
HavMEHbIIee 3HAYCHMS, TOYKH OJKcTpemyma. [‘paduueckas uHTepHpeTalus.
[Tpumepbl (PYyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaIbHBIX Mpolleccax U SIBICHUSX.
Apudmernueckue omnepanuu Haa QyHKiusMu. CroxkHas QyHKIUS (KOMIO3UINSA).
[Tonsitue o HenpepwiBHOCTH QyHKIMU. OOpaTHbie dhyHKIMKU. O0NacTh onpeneIeHus
U 00JacTh 3HaueHui oOpaTHOM PyHkIuu. ['paduk oOpaTHON QyHKIIHH.
CreneHnble, MNOKa3aTejlbHble, JOrapupmMuyeckue M TPUTOHOMETPUYECKHUE
¢pynxkunu. O0paTHbie TPUTOHOMETPUYECKHE (DYHKIIHUM.

Omnpenenenus QyHKIMM, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanusi  rpadukoB.  [lapamienbHbIi  TEPEHOC,  CUMMETPHUS
OTHOCUTEJIBHO OCEl KOOPAMHAT M CHUMMETpPHUS OTHOCUTEIBHO Hayajla KOOpIUHAT,
CUMMETPHUSI OTHOCUTEJIBHO MPSIMOM Y = X, pacTsXKEHHE M CKaThe BJOJIb OCel
KOOpJIMHAT.



Ilpakmuueckue 3anamusn

[IpuMepbl 3aBUCHUMOCTEN MEKIYy IEPEMEHHBIMU B PEAJIbHBIX IPOLECCAX W3
CMEXHBIX qucuuiuinH. Onpenenenue (ynkiuii. [loctpoenue u urenue rpadukos
¢bynkuuid. MccnenoBanue @ynkiuu. CBoMCTBA TUHEHHOM, KBaAPATUIHOM, KyCOYHO-
JUHEWHOM U ApoOHO-muHeHHON ¢yHKkui. HenpepblBHbIE W TEPUOAHYECKUC
¢yukuuu. CBoiictBa W rpaduKu CHHYCa, KOCHHYyCa, TaHIM€HCAa W KOTaHTeHca.
Obpatabie ¢yHKIMU U uxX rpaduxu. OOpaTHbIE TPUTOHOMETpPHUECKHE (YHKIUU.
[IpeoOpazoBanusi rpaduka ¢yHkiuu. ['apmMoHmveckue koJjeOanus. Ilpukiamgapie
3amaun. [lokazarenpHble, JOrapupMUUYECKUe, TPUTOHOMETPUUECKHE YPaBHEHHS H
HepageHcmaa.

Hauajna MaTeMaTH4ecKOro aHajan3a

[TocnenoBarenpHoct. CrmocoObl  3amaHUsT M CBOMCTBA  YHCJIOBBIX
ITOCJIEA0BATEIBbHOCTEN. llonamue 0 npeoene nocn1e008amenbHOCHu.
Cywecmeosanue npeoeia MOHOMOHHOU O2PAHUYEHHOU NOC1e008amelbHOCHU.
CyMmMupoBaHue mocliieoBaTeibHOCTEH. beckoHeuHo yObIBaroIas reoMeTpuueckas
IIPOTPECCHS U €€ CyMMa.

[IpousBoanas. [lonsitne o NPOU3BOAHON (YHKIMH, €€ TCOMETPUUYECKHH U
dbu3nueckuii CMBICI. YpaBHEHUE KacaTtenbHOUM K rpaduky ¢yHkuuu. [IpousBogHbie
CyMMBbI, Pa3HOCTH, NPOU3BEACHUS, 4YacTHble. I[IpOM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX (PyHKiui. [I[puMeHeHre Mpou3BOAHON K UCCIAEAOBAHUIO (PYHKIUNA U
MocTpoeHuto rpaduxoB. [/poussoonvie 0opamuol hyHKyuu u KOMRO3UYUU QYHKYUU.

[Ipumepbl UCMONB30BAHUA MNPOU3BOJAHOM Uil HAXOXKICHUS HAWIYYILIETO
pellleHusT B MPUKIIAIHBIX 3a1adax. Bropas mpousBoaHas, €€ NeOMETPUYECKUN U
¢usnueckuii cMpici. HaxoxaeHne ckopocTu Juisl mpolecca, 3a1aHHOro (opMysion 1
rpagukom.

IlepBooOpa3znass u wuHTerpan. IlpuMeHeHHEe ONpeNeNIeHHOro WHTEerpana Jist
HAaXOXJCHHUS IUIOAAA KpUBOJMHEMHOW Tpaneuuu. Popmyna Herorona—
Jleitonuma. [Ipumepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.
Ilpakmuueckue 3anamus

YucnoBasi MOCIeI0BaTeNbHOCTh, CHOCOOBI €€ 3a/JaHusl, BBIYUCICHHUS YJICHOB
nocienoBatenbHocTu. [Ipenen mocnepgoBarenbHOCTH. beckoHeuHo yObIBaroIias
reoMerpuueckas mnporpeccusa. [Ipon3BogHas: MEXaHUYECKMH M T€OMETPUYECKUU
CMBICT TPOW3BOAHON. YpaBHEHUE KacaTeabHONW B oOmem Buae. llpaBuna u
dbopmyinbl nuddepeHpoBaHus, TabIHIa NPOU3BOAHBIX dJIEMEHTAPHBIX (YHKIUH.
Uccnenoanne (QpyHKIMM C MOMOIIBIO MPOU3BOAHON. HaxoxkneHnue Haubosblero,
HAaUMEHBIIIEIO0 3HAYCHHUS W DKCTPEMajbHbIX 3HadeHud ¢yHkuuu. WHTErpan u
nepBoooOpaznas. Teopema HproToHa—JleliOuuma. IlpumeHeHue wuHTErpaisa K
BBIYUCIICHUIO (PM3UYECKUX BEJIMUUH U TUIOIAACH.
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YpaBHeHUs U HEPABEHCTBA

YpaBHEHHsT W CHCTEMBI YpaBHEHMH. PannoHanbHble, WppalMOHAIBHBIE,
IIOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMbl. PaBHOCHIIBHOCTB
YPaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE NTPUEMBI UX PELICHUS (Pa3IoKEHUE Ha MHOXUTENHU, BBEACHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, I'pa)UUECKUil METON).

HepaBenctBa.  PamnmoHanbHble,  MppalMOHAJIbHBIE,  IOKA3aTeJbHbIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

Hcnonp3oBanne CBONCTB U TpaduKOB (PyHKUIMN MPH pPEUICHUH YpaBHEHUH H
HepaBeHCTB. Meroa uHTepBajoB. I300paxkeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHUH YpAaBHEHUH U HEPABEHCTB C JABYMs MHEPEMEHHBIMH U HUX
CUCTEM.
Ilpuxnaonwvie 3a0auu

[IpuMeHeHne MaTeMaTHYeCKUX METOJNOB JUIsl PELICHUsS CONEpKATENbHBIX 3a]ad
U3 pa3IMuHbIX oOJacTed HayKu W HpakTUKU. MHTeprperauus pesyibraTa, y4er
peanbHBIX OTPaHUYECHH.

Ilpakmuueckue 3anamus
Kopnu ypaBuenwuii. PaBHocmiibHOCTh ypaBHeHUi. [Ipeobpa3oBaHue ypaBHEHUI.
OcHOBHBIE PUEMBI PELICHUS YPaBHEHUH. PellieHre cucTeM ypaBHEHUM.
Hcnonbs3oBanne CBOMCTB U rpaduKoB (PYHKUUH NI pELICHUS YPaBHEHUUA M Hepa-
BEHCTB.
KomOuHaTopuka, CTaTUCTHKA U TEOPUS BEPOSATHOCTEH
JIeMEHTbl KOMOUHATOPUKHU

OcCHOBHBIC MOHATUS KOMOMHATOPUKHU. 3aJjaud Ha MOJICUET YUCIa pa3MelieHUH,
MepeCcTaHOBOK, coueTaHuil. Peimienune 3agad Ha mnepebop BapuaHToB. Dopmyna
ounoma Hprorona. CpoiicTBa OMHOMHUHANBHBIX KO3(Q(GUUMEHTOB. TpeyrojbHUK
[Tackasns.

JJIeMeHThI TEOPUH BEPOSITHOCTEI
CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHUE U YMHOXKEHHUE BEPOSITHOCTEH.

Ionamue o nezasucumocmu coovimuii. /{uckpemuas cuyuainas eIuduHa, 3aKOoH ee
pacnpedenenus. Hucnosvle xapaxmepucmuku OUCKPEMHOU CAVYAUHOU BETUUUHDI.
Ilonsamue o 3akoHe 6obUIUX YUCE.
JJIeMEeHTbl MATEMATHYECKOI CTATUCTUKU

[IpeacraBnenrie naHHbIX (TaONMIBI, AUArpaMMbl, rpaduKH), 2eHepalbHAas
COBOKYNHOCMb, 8bIO0OPKA, CpeOHee apugdmemuyeckoe, MeOuanda.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8epoimHOCHHbIX MEMOO08.
Ilpakmuueckue 3anamus

Uctopus pazButusi KOMOMHATOPUKU, TEOPHUU BEPOSTHOCTEH M CTATUCTUKU U UX
poJib B pa3iIMuYHbIX cdepax uyergoBeueckol xKuzHenearenbHOcTH. [IpaBuna
KOMOWHaTOpuKku. PermeHne KOMOMHATOpPHBIX 3amad. PasmereHusi, codetanus u
nepectaHoBKA. buHoMm Herotona u tpeyronmpauk Ilackans. Ilpuknagneie 3amauw.
Knaccuueckoe omnpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeopeMa o
CyMM€ BEpOsITHOCTEH. Bpruucienne BepostHocTed. llpuknagneie 3amadu.
[IpencraBienune yncnoBbIX JaHHBIX. [[pUKIaaHbIe 3a0a4u.
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I'eomeTpus
IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHue ABYX NPSIMBIX B MOpocTpaHcTBe. [lapanmnenbHOCTh
PpAMOU U TWIOCKOCTH. [lapamnenbHoCTh iockocTer. [leprienauKynsspHOCTh IPSAMOMN
U 1ockocTu. [leprneHauKynsp U HAKJIOHHAs. YTOJ MEXAY NPSIMOM U IJIOCKOCTBIO.
JIByrpaHHblii yrojl. YTol MeEXAy IUIOCKOCTAMH. [lepneHauKynsipHOCTh [BYX
IJIOCKOCTEHN.

['eomerpuyeckue npeoOpa3zoBaHUsl NPOCTPAHCTBA: MNApAJIIEIbHBIA MEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. I[lowads Opmo2OHANLHOU  NPOEKYUU.
N306paxkeHre npocTpaHCTBEHHBIX (PUTYP.

MHOrorpaHHUKHU

Bepmmnbl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Muocoepanmnvie yenol.
Buinyxnvie mnozoepannuxu. Teopema Junepa.

IIpuszma. Ilpamas wu  Haxaonnas  tpusMma. llpaBuwibHasgs  npusma.
[Mapamnenenunen. Ky6. [lupamuna. [IpaBunbpHas nupamuga. YcedeHHas MUPaMUIa.
Terpasap. Cummerpun B KyOe, B Mapajiefienuiiesie, B NpU3Me U MNUPaMUJE.
Ceuenus ky0a, NOpuU3Mbl U THUPAMUJIBL. [IpencraBienre O MPaBUIBHBIX
MHOTOTpaHHUKaX (TeTpajape, Kyoe, OKTasape, 10AeKadApe U UKOCAdIpe).
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Tesia 1 MOBEPXHOCTH BpalLlCHUA

Humuaap u koHyc. YceueHHBI KoHyc. OcHOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTH, 00pasytoias, pa3BepTka. OceBble CEUEHUsI U CEUCHUs, Mapasuie/IbHbIe
OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenbHasi miIockocTh K cdepe.

HN3mepenust B reomeTpuu

O0vem u ero m3mepenue. Murterpanshas dopmyna oobema. Dopmyibl o0bemMa
Ky0a, IpSAMOYTOJILHOTO MapaljieNienumneaa, Ipu3Mbl, nuianHapa. Gopmynsl oobeMa
nupamMuibsl U1 KoHyca. QopMmynbl IUIONIAJAM NOBEPXHOCTEH LMIMHApPA M KOHYCA.
®opmysibl 00beMa 11apa U MIomaau chepsl.

[Togo6ue Ten. OTHOLIEHUS TUIOMIAJEH TOBEPXHOCTEN U 00bEMOB MOIOOHBIX TEJL.
KoopanHaTthl 1 BeKTOPBI

[IpsamoyrosibHast (IeKapTOBa) CUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyia
PACCTOSIHUSI MEXTY ABYMS TOUKaMU. Y paBHEHUS CPEPDI, HIOCKOCMU U NPAMOU.

Bekropel. Mopayne BekTtopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa IO HANpPABJICHHUSIM. YTOI
MEeXAy JByMs Bekropamu. IIpoeknuss Bexkropa Ha ocb. KoopauHaTel BeKTOpa.
CkansipHO€ IpON3BEIACHUE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT W BEKTOPOB IPU PELICHUH MaTEeMaTHYECKUX U
MPUKJIAAHBIX 33]1a4.

Ilpakmuueckue 3anamus

[Ipy3Haku B3aMMHOTO pACMOJOXKEHUA TMPSAMBIX. YTOJI MEXIY MPSIMbBIMU.
B3anMHoe pacnosioskeHre NpsAMbIX U IUIOCKocTed. [lepnenauKyisip U HaKJIOHHas K
IJIOCKOCTH. YTOJI MEXIy NpsIMOM M IUIOCKOCThIO. Teopembl O B3aUMHOM
PacnoJIoKeHUH NPSIMOM U TUNIOCKOCTU. TeopeMa o0 Tpex NepIeHIuKYspax.

[Ipu3HaKu ¥ CBOMCTBA MapAJLIEIBHBIX U EPIEHANKYISPHBIX INIOCKOCTEM.
PaccrosiHre OT TOYKH 10 TNIOCKOCTH, OT IPSIMOM A0 IUIOCKOCTH, PACCTOSIHUE MEKIY
IUIOCKOCTSMM, MEXY CKPEIIMBAIOIMIMMUCS MPSAMBIMU, MEXAY POU3BOIbHBIMU
¢urypamu B mpoCTPaHCTBE.

[TapaniensHOe NPOEKTUPOBAHUE U €ro cBoiictBa. Teopema o niowaou
OPMO2OHANBLHOU ~ NPOEeKYuu  MHO20Y20NbHUKA.  B3auMHOE  pacnoJIoKEHHE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUIbI MHOrOrpaHHUKOB. VX wn3oOpaxenus. CeueHus, pa3BEpTKU
MHOTOrpaHHUKOB. [lmomans moBepXHOCTH. Buabl cuMMeTpuii B HOpPOCTPAHCTBE.
CummeTpust Ten BpalleHUs | MHOTOTpaHHUKOB. Bbruncienue miomanei 1 o0beMoB.

Bekropsl. [lelictBuss ¢ Bekropamu. JlekaproBa cucrema KOOpAMHAT B
IPOCTPAHCTBE.

VYpaBHeHUE OKPYXHOCTH, cdepbl, MIOCKOCTH. PaccrosiHue Mexay TOuYKamHu.
JlelicTBUsA ¢ BeKTOpamu, 3aJaHHbIMM KoopauHatamu. CKalsipHOE MpOU3BEICHHUE
BEKTOPOB.
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JInsi BHeayIUTOPHBIX 3aHATUN CTYJEHTaM Hapsiy C peEIIeHHeM 3aJad |
BBITIOJIHEHUS PAKTUYECKUX 3a/laHui MOKHO PEIJIOKUTD TEMBI
UCCJIeIOBATEILCKUX U pedepaTuBHBIX padOT, B KOTOPHIX BMECTO CEpUl OTAEIbHBIX
MEJKUX 3a7a4 W YNpPaXHEHUW NpeiararoTcsi CIOKETHbIE 3aJaHusi, TpeOyrolue
JUTUTENIbHON paboThl B paMKaxX OJTHOM MaTeMaTUYECKON CUTyallud. DTH TEMbI MOTYT
OBbITh KaK MHIUBUAYAJIbHBIMH 3aJaHUSIMU, TaK U TPYNIOBBIMH JJIi COBMECTHOTO
BBITIOJTHEHUSI HCCIICIOBAHUS.

6. TEMATHUHYECKOE IINTAHUPOBAHHUE
[Tpu peanuzammu copepkaHus 001Me00pa3oBaTeIbHON yIeOHON NUCIIMILIAHBI

«Marematuka» B mpezenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETrO
oOpa3oBaHHMsl € TOJY4YeHHEM cpenHero  obmero oOpa3oBaHHs  00BEM
00pa3oBaTeIbHOM MPOTpaMMbl CcOCTaBIsIET 244 yaca B TOM YHUCIIE:

v Cymmaphas oOpa3oBaTenbHas Harpy3ka — 234 gaca

v' Teopetnyeckoe o0yueHue (JIeKuu, ypoku) — 117 gacos

v' JlaGopaTtopHble M IPaKTHYECKHE 3aHATHS — 117 yacos

v Koucynsranuu — 4 yaca

v Cnaua sk3amena — 6 gacos

7. TEMATHUYECKHWH IJVIAH YYEBHOM JIUCIATLJIMHBI

Bun yueOHOM paOoThI \ KosmuectBo vacos

AyJIUTOPHBIE 3aHATUS

Conepxanue 00ydeHHs
Beenenne 4
Pa3BuTHe noHsATHS O YnCIe 20
DOyHKIMHT U UX rpaduKu 10
OCHOBBI TPUTOHOMETPUH 16
KoopauHatel 1 BEKTOPHI 10
[TpsiMbI€ ¥ TITOCKOCTH B IPOCTPAHCTBE 12
Hauana MaremaTuyeckoro aHaiamnsa 24
MHOrorpaHHHKH 16
Tena u TOBEpXHOCTH BpallleHUS 16
N3mepenus: B reoMeTpun 22
WNHTerpan u ero npuMeHeHue 12
Kopnu, crenenu, norapumMbl 22
CremneHHble, TOKa3aTeIbHbIC, TOTApU(OMUUECKHIE 22
byHKIIMN
PanronanbHbIe, HppaliioHalbHbIE, TOKAa3aTENIbHBIE, 22
norapu(MUIECKre YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
KomMOunHaTopuka, 371eMEHThI TEOPUH BEPOATHOCTEN U 6
MaTEMaTHYECKON CTaTUCTUKH
Cymmapnasi 00pa3oBaTebHasi Harpy3Ka 234
Koncynpranmuu 4
DK3aMeH 6
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O6beM 00pa30BaTEIILHON MPOTPAMMEBI 244

8. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conepxanue XapaKkTepucTUKa OCHOBHBIX BUJIOB JIESTEIHHOCTU CTYICHTOB (Ha
00yueHUsI YpOBHE yU€OHBIX JICHCTBUIA)

BBenenue O3HakOMJICHHE C pOJbI0O MAaTEMAaTHKM B HAyKe, TEXHHKE,
ASKOHOMUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHSIX W MPAKTUYECKOM
nearesbHOCTH. O3HAKOMIIEHUE C LENSIMU U 33aJja4aMy U3y4eHUs
MaremMaTuku npu ocBoeHuu npodeccuii CI10

Aareopa
PazButne Brinonnenue apupMeTuuecKkux ACHUCTBUM HaJ YUCIIaMH, COYeTas

IIOHATHUA O YUCIIC

YCTHBIE U TUCbMEHHBIE TPUEMBI.
Haxoxnenue  npuOMMKEHHBIX ~ 3HAYEHUW ~ BEJIMYUH U
MOTPEIIHOCTEH BBIYUCICHUNU (A0COIOTHONM M OTHOCHUTEIBHOM);
CPaBHEHME YHCIIOBBIX BBIPAXKEHUM.

Haxoxnenue ommbOK B NpeoOpa3oBaHUSX W BBIYUCICHHSIX
(OTHOCHUTCSI KO BCEM ITyHKTaM MPOTrpaMMbl)

Kopnu, crenenu,
norapupmbl

O3HaKkOMJIEHHE C TIOHSTUEM KOpHS N-l CTENEHU, CBOWCTBaAMU
paIMKaJIOB U IPAaBUJIAMU CPABHEHHS KOPHEM.

@opMyIUpPOBAHUE OMNPEACICHHUSI KOPHS M CBOWCTB KOPHEW.
Bpruncnenne u cpaBHEHHE KOPHEH, BBINOJHEHUE MPUKUJIKA
3HaYeHus1 KopHA. [IpeoOpa3oBaHHE YHUCIOBBIX U OYKBEHHBIX
BBIPAKECHUH, COACPHKAIINX PAJTUKAIIBI.

Brinonnenue pacueroB 1o ¢opmysiaM, COAEpKaIIUM paIuKabl,
OCYILIECTBIISISE HEOOXOIMMbIE TOJCTAHOBKH W TpPeoOpa3oBaHUs.
OrnpeneneHve paBHOCWIBHOCTH BBIPAKEHUNW C paJUKalIaMH.
Pemenne uppanimoHanbHbIX YpaBHEHUM.

O3HakOMJICHHE C TIOHATHEM CTENEHU C JIEUCTBUTEIbHBIM
MIOKA3aTeNEM.

Haxoxnenue 3HAYEHHU U CTENEHU, HCTIONb3YS npu
HEO0OXOIMMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.

3anuceiBaHue KOpPHS N-il CTENEHW B BUJE CTEICHH C APOOHBIM
noKaszaTejeM U Hao0OopOoT.

DopMyIupOBaHUE CBOMCTB CTEIICHEW. BpluncieHne creneHen ¢
palMOHATIBHBIM MTOKA3aTEIEM, BBITTOJIHEHUE MPUKUJIKY 3HAUYCHUS
CTEIICHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3zoBaHre YHUCIOBBIX U  OYKBEHHBIX  BBIPAXKEHUM,
COIep)KalMX  CTENEHW, MNPUMEHsS  CBOMCTBa. PemeHue
MOKA3aTEJIbHBIX YPABHEHHUI.
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O3HakomiIeHHE C TPUMEHEHHWEM KOpHEH U CTeleHel mnpu
BBIYKCIICHUU CPEHMX, ACJIIEHUN OTPE3KA B «30JI0TOM CEUEHHUM.

[IpeoOpa3oBanue | BolmonHenue mnpeoOpa3oBaHUil  BBIpAXKEHUH, NPUMEHEHHE

aJreopandyecKkux (opMyJ1, CBI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOTapu(PMOB.

BBIPAKECHUU Onpenenenue o0nactu JOITy CTUMBIX 3HAYECHUU
norapuMuueckoro BelpakeHus. Perenne gorapudmmuaeckux
YpaBHEHUM

OCHOBBI TPHTOHOMETPHH

OcCHOBHBIE N3ydenne paamaHHOTO METOAa MU3MEPEHHMS YIJIOB BPALICHUSA U

HIOHATHUSA UX CBA3M C TpaaycHoi mepoil. M300pakeHue yrioB BpalleHUs
Ha OKPY)XHOCTH, COOTHECEHHE BEIMYMHBI yIJa C €ro
PacIOJIOKEHUEM. PopMyIHpOBaHUE OIIpEEIICHUM
TPUTOHOMETPUUYECKUX (YHKIUI JJI YII0B MOBOPOTA U OCTPBIX
YIJIOB MPSAMOYTOJILHOTO TPEYrOJbHUKA U OOBSICHEHHE HX
B3aUMOCBSI3H

OcHOBHBIE [IpruMeHeHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS

TPUTOHOMETPHUYEC | BBIYMCICHUS 3HAYEHHH TPUTOHOMETPUYECKUX (PYHKIUU MO

KHME TOKJIECTBA OJTHOW M3 HUX

[IpeoOpa3zoBanust | M3yuenne OCHOBHBIX (HOpMYI TPUTOHOMETPHUH: (HOPMYIIbI

IIPOCTENIINX CJIOKEHMS, YABOECHU, npeoOpazoBaHus CYMMBI

TPUTOHOMETPHU- TPUTOHOMETPUYECKUX  (PyHKUMH B TPOMU3BEACHHE U

YECKUX IIPOU3BEACHUA B CYMMY M IIPUMEHEHHME IIPU BBIYUCICHUU

BBIPAKCHUI 3HA4YECHUS TPUTOHOMETPUUECKOTO BBIPAXKEHHUS U YIIPOILICHUS €T0.
O3HakoMJIEHHME €O CBOMCTBaMH CHUMMETPUM TOYEK Ha
€AMHUYHOW OKPYKHOCTU U MMPUMEHEHHE UX JJIs BbIBOJA (hopmy
IIPUBEJICHNS

[Ipocrenmme Pemienne mno QopmyinaM W TPUTOHOMETPUUECKOMY KpYTy

TPUTOHO- IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.

METPUYECKUE [IpumeHnenne  oOHIMX  METOAOB  pEIICHHS  YpaBHEHUU

YPaBHEHUS U (mpuBeneHHE K JIMHEMHOMY, KBAaJpPaTHOMY, METOJ Pa3JIOKEHUS

HepaseHcmea HA MHOXHTENIH, 3aMEHbl TIEPEeMEHHOW) TMpU  PEIICHUH
TPUTOHOMETPUYECKUX YPAaBHECHUH. YMEHHE OTMEUaTh Ha Kpyre
pEeLIECHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc, O3HakOMJIEHHE C TOHSTHEM OOpPATHBIX TPUTOHOMETPUUYECKUX

apKKOCHHYC, byHKITUH.

APKTAHI'CHC YKCJia

N3yueHue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHT€HCa
yucia, (HOopMyIupoBaHME HX, H300paKE€HUE HA EIUHUYHOU
OKPYKHOCTH, IPUMEHEHHE MPU PEIICHUN YpPaBHEHUIN

DyHKIMH, UX CBOICTBA U rpaguKu

OyHKIUH.
ITonsatue o
HENPEPBIBHOCTH
byHKIIUN

O3HakOMJIECHHWE C TOHSTHEM TMEPEMEHHOM,
3aBUCUMOCTEN MEXITy MePEeMEHHBIMHU.
O3HakoOMIICHHE C TIOHSATHEM Tpaduka, onpeaeaecHrue IprUHaIIexK-
HOCTH ToukH Tpaduky ¢ynkuuu. Onpenenenue mno Qopmyie
mpocTelIel 3aBUCUMOCTH, BUAA €€ rpaduka. Beipakenue 1o
dbopmMye 0 HOM MepeMEeHHON Yepes3 IpyTrue.

IpUMepaMu
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O3znakomiieHre ¢ onpejaesieHneM GyHKUUU, (GOPMYITHPOBAHUE
ero. Haxoxnenue obnactu ompeneneHuss 1 00JacTU 3HAUYECHUMN

byHKIIIU

CaoiicTBa O3zHakomiieHue ¢ npuMepamMu GyHKIMOHATIBHBIX 3aBUCUMOCTEH
byHKIUH. B PEAJIbHBIX MPOLECCAX U3 CMEXHBIX JUCLMILINH.
['paduueckas O3HaKOMIIEHHE C JOKA3aTEJIbHBIMU PACCYXKIACHUSIMU HEKOTOPBIX
VHTEPIIPETALINSL. CBOWCTB JIMHEWHOW W KBaJpaTUYHOW (YHKIHHA, TPOBEICHUE
[Tpumepsr WCCIEIOBAHUS  JIMHEWHOW, KyCOYHO-TMHEWHOH,  JpOOHO-
GYHKIIMOHATBHBIX | TUHEHHONW W KBagpaTUYHOW (YHKIHHA, TIOCTPOCHHUE UX
3aBUCUMOCTEM B rpadukoB. [loctpoenne wu uTeHue rpadukoB (HYHKIUH.
peanbHbIX HccnenoBanue GpyHKUINU.
MpOIIECCaX U Cocrapnenue BUI0B PYHKIUN MO JAaHHOMY YCIIOBHIO, PEIICHUE
SABJICHUAX 3a/1a4 Ha SKCTPEMYM.
Brinonnenne npeobpazoanuii rpadrka GyHKIUN
OOpatHbIe N3yuenue noustuss oOpaTHON (PyHKIMHU, ONpECIeHUE BUA U
byHKIUN nocTpoeHue rpadguka oopatHoOd (GYHKIIUH, HAXOXKJCHUE €€
obnacTu omnpenesneHuss U obnactu 3HaueHU. [IpumeHeHue
CBOMCTB (PYHKIMM TMpPU HMCCIEIOBAHUU YPAaBHEHUN M PEIICHUU
3a7ady Ha 3KcTpeMyM. O3HAKOMIJIEHHE C TOHSTHEM CJIOKHOMN
byHKIIMHN
CrenenHele, Boluucnenue 3HaueHW (QYHKUUMNA 1O 3HAYEHHIO apryMeHTa.
MOKa3aTeJbHbIE, OnpeneneHue TMOJIOKEHUS TOYKM Ha Tpaduke 1o ee
jgorapuMUYECKHe | KOOpJUHATaM U HA00OPOT.
u Hcnonp3oBanrne CBOMCTB (PYHKIIMN 711 CpPAaBHEHHS 3HAYCHHM
TPUTOHOMETPUUYECK | CTEIIEHEH U JorapupMoB.
ue QyHKIHUU. [TocTtpoenue TpadUKOB CTEMEHHBIX U  JIOTapU(DPMHUUECKUX
OOpatHbie byHKIIUH.
TPUTOHOME- Pemenre moxaszatenpHBIX W JIOTApU(PMUYECKUX YpaBHEHUH H
TpUYECKHUE HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.
byHKIAA O3HakOMJIEHHE C TIOHATHEM HENPEPBIBHOW MMEPUOAUYECKOU

¢yHKuMM, (QOpMyJIMpPOBAHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOCHHE UX IPadUKOB.

O3HakOMIJIEHHE C TOHATHEM TapMOHUYECKUX KOJI€OaHUW U
OpyUMEpaMH  TAPMOHUYECKUX  KOJEOAaHWM il ONUCaHus
IPOIIECCOB B (pM3MKe U IPYTUX 00JIACTSIX 3HAHMUS.
O3HakoOMJIEHHE C TIOHSTUEM pPa3pbIBHOW MEPUOANYECKON
dbyHkun, GOpMyIHpPOBAaHUE CBOWCTB TaHTEHCA W KOTAHTEHCA,
MOCTPOEHUE UX IPAPUKOB.

[Ipumenenre cBOMCTB (DYHKIIHI 1711 CPAaBHEHUS 3HAUYCHUN
TPUTOHOMETPUUYECKUX (PYHKIIMM, PeIICHUS
TPUTOHOMETPUUYECKUX YPABHEHUM.

Brinonnenue npeobpazoBaHus rpaukoB

Havajia MaTreMaTH4eCKOro aHaju3a

[TocnenoBarenbHO ‘OSH&KOMJ’I@HI/IC C MOHSTHEM YHCIOBOH IIOCJICAOBATCIIbHOCTH,
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croco0aMu ee 3aJlaHusl, BBIYMCIICHUSAMHU €€ YJICHOB.
O3HakoMmIeHue ¢ NoOHAmMmuUeM npeoeia nociedo08ameilbHOCmu.
O3HakoMJIEHHE C  BBIUUCIEHUEM CYMMBbl OECKOHEYHOTO
YHUCJIOBOTO Psifia Ha MPUMEPE BBIYKMCICHUS CYMMbI O€CKOHEYHO
yOBbIBaIOIIEH reOMETPUUECKOM MPOTPECCUM.

Pemenne 3agau Ha mpuMeHeHHE (HOPMYIIBI CyMMBbl OECKOHEUHO
yOBIBAIOIIEN Nr€OMETPHUECKON MPOTrPECCUU

[IponsBoaHas u ee
MIPUMEHCHUE

O3HAaKOMIIEHHE C MOHATUEM ITPOU3BOIHOM.

Nzyyenne u  QopMmynupoBaHHE €€  MEXaHHYECKOro |
F€OMETPUYECKOIO CMBICIA, WU3YYEHUE aIrOpPUTMa BBIYHCIICHUS
MIPOU3BOAHON Ha MTPUMEPE BBIUMCIECHUS MTHOBEHHOW CKOPOCTH H
yra0Boro ko3¢ duiiMeHTa KacaTeIbHOM.

CocrapneHue ypaBHEHHs KacaTeIbHOM B 00IIEM BUJIE.

YcBoeHue MIPaBUII nuddepeHupoBanus, TaOIHIIBI
IPOU3BOAHBIX 3JEMEHTAPHBIX (PYHKUMHA, NPUMEHEHUE ISl
mupdepeHurpoBanusl  (PYHKLUMHA, COCTaBJICHUS  YypaBHEHUS
KacaTeJIbHOM.

N3yuenue TeopeM O CBSI3M CBOWMCTB (DYHKIIMU M MPOU3BOJIHOM,
dbopMyIUpOBKa UX.

[IpoBeneHne C TOMOIIBIO  TMPOW3BOJHOW  HMCCIEAOBAHUS
(byHKIIUH, 3aTaHHO#N (HOPMYJIOH.

YcraHoBIeHUE CBSI3U CBOWMCTB (DYHKLIMHM U MPOU3BOAHOW MO MX
rpadukam.

[IprMmeHenre npoOU3BOAHOM ISl PELICHHS 3a7a4 HA HaXOXKICHUE
HauOONbIIEro, HAUMEHBIIETO 3HAUYCHHS M Ha HAXOXKJICHHUE
JKCTpEMyMa

[lepBooOpaznas u
WHTErpasn

O3HakOMJIEHHME C IOHATUEM MHTErpajia U IepBOOOPa3HOM.
N3yuenne mpaBuia BBIUKCICHUS TEPBOOOPA3HONW M TEOPEMBI
Herorona— Jleli6Huna.

Pemenne 3amau Ha CBSI3b MEPBOOOPA3HOM M €€ MPOU3BOJIHOM,
BBIYKCIICHHE NTEPBOOOPA3HON I JaHHOW PYHKIUU.

Pemienne 3agady Ha NpPUMEHEHHE MHTErpayia il BBIYMCIICHHS
(U3HYECKUX BEJIMYUH U TUIONIAIeN

YpaBHeHHS U HEPABEHCTBA

YpaBHeHUS U
CHUCTEMBI
YpPaBHEHUU
HepasencrBa u
CHUCTEMBI
HEPABEHCTB C
JIBYMSI
MEPEMEHHBIMU

O3HakoOMJIEHHE C MPOCTEUIIMMH CBEICHHUSIMH O KOPHSX
anreOpandeckux  YpaBHCHUM, TMOHATHUAMH  HCCIIECIOBAHUSA
YPaBHEHUN U CUCTEM YPABHEHUU.

N3yueHne Teopunm  paBHOCWIBHOCTH YpPaBHEHHMHM U €€
npuMeHeHus. [loBTropeHue 3amucu pelleHus CTaHAapTHBIX
ypaBHEHUH, TPUEMOB TMpeoOpa3oBaHMsl  ypaBHEHWH  JUIs
CBEJICHUS K CTaHJAPTHOMY YPaBHEHHUIO. Pemenne
PalMOHAIIBHBIX, VppALMOHAIBHBIX, MTOKA3aTEJIbHBIX 17}
TPUTOHOMETPUUECKNX YPABHEHUN U CUCTEM.

Hcnons3oBanrue CBOMCTB M rpapukoB (YHKUMA ISl pPEIICHUS
ypaBHeHM. [IoBTOpeHNE OCHOBHBIX PUEMOB PEIICHUS] CUCTEM.
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Pemienne ypaBHEHHUH ¢ TNPUMEHEHHEM BCE€X  IPHUEMOB
(pa3niokeHus: Ha MHOMKUTENHM, BBEJEHUS HOBBIX HEU3BECTHBIX,
M0JICTAaHOBKH, rpa)ideCcKOro MeTo1a).

DJieMeHThl KOMOMHATOPUKH, TEOPUHN BEPOSITHOCTE M MaTeMaTH4eCKOM

CTAaTUCTUKH

OCHOBHBIE
MOHATHUSA
KOMOMHATOPUKH

N3yuenune mnpaBuia KOMOMHATOPDUKM W MPUMEHEHUE IIPH
penIeHn KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a3Jad METOJOM Iepedbopa U IO
MPaBUITy YMHOKECHHSL.

O3HaKOMIJIEHHE C MOHATHSIMU KOMOMHATOPUKH: Pa3MELIECHUSIMU,
COUETaHMUSIMM, TI€pPEeCTaHOBKaMU M  (opMmynaMu Uid UX
BblunciaeHus. OObsCHEHHE U INpuMeHeHue (opmyn IS
BBIUMCJICHUSI Pa3MEIICHUN, IMEePEeCTaHOBOK M COYETAaHUU IpH
pEeLIeHUH 3a1a4.

O3nakomienue ¢ OuHOMOM HpIOTOHA U TPEYroJIbLHUKOM
[Tackayst. PenieHue npakTUYECKHX 3alad € HCIOJIb30BAHHEM
MOHSATUHM U NPaBUJI KOMOMHATOPUKHU

DIIEMEHTBI TEOPUHU

N3ydenne kiaccuueckoro onpeaesieHus BEpOSTHOCTU, CBOMCTB

BEPOSITHOCTEN BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BBIYUCIICHUS BEpOSITHOCTEN. Pelienue

3a/1a4 Ha BBIUYUCIICHHE BEPOSITHOCTEN COOBITUIA
IIpencrasinenue O3HakOMJICHME C TIPEJACTABICHUEM YMCIIOBBIX JAHHBIX M HX
JTAHHBIX (TaONHIIBI, | XapaKTePUCTHKAMH.
JHarpaMmebl, Pemenne mpakThueckux 3amad  Ha 00pabOTKYy YHCIIOBBIX
rpaduKm) JTAHHBIX, BBIYMCIICHUE UX XapPAKTEPUCTUK

I'eomerpus

[Ipsimble 1 @opMyJIMpOBKa W NPHUBEICHHE JOKA3aTEIbCTB IPU3HAKOB
IJIOCKOCTH B B3aUMHOIO  PACHOJIOKEHUA  MNPSIMBIX U TUIOCKOCTEM.
MPOCTPAHCTBE Pacnio3zHaBanue Ha yepTekax M MOJENSIX PA3IWYHBIX CIIy4acB

B3aMMHOTO  PACIOJOKEHUS  NOPSIMBIX U IUIOCKOCTEH,
apryMEHTHUPOBaHUE CBOMX CYyXKICHHH. DPOpMyIMpOBaHHE
ONPENICJICHUM, TNPU3HAKOB M CBOWCTB MapajiebHBIX |
MEPIIEHAUKYJISIPHBIX IUIOCKOCTEW, IBYIPAHHBIX M JIMHEWHBIX
YIJIOB.

BrInosHeHne MOCTPOEHUs YIVIOB MEXAY NPAMBIMH, IPSIMON U
IUIOCKOCTBIO,  MEXAYy IUIOCKOCTSIMH 110  ONMCAaHHIK |
pacIio3HaBaHHWE UX HA MOJEIAX.

IIpumeHeHne TPU3HAKOB U CBOMCTB PACIIOJOKEHUS MPSIMBIX U
TUIOCKOCTEM MPU PELICHUU 3a]1a4.

N300paxkeHre Ha PUCYHKaX UM KOHCTPYMPOBAHHME HA MOJAEIISAX
MEPIICHINKYJIIPOB M HAKJIOHHBIX K IUIOCKOCTH, NPSIMBIX,
MapaJUICIbHBIX  IIOCKOCTEH, VYIJIOB MEXIy [psSMOU W
MJIOCKOCTBIO U 00OCHOBaHUE MOCTPOCHHUS.

Pemienne 3amad Ha BBIUKCICHHE TE€OMETPUYECKHX BEJIUYMH.
OnuceiBaHUE PACCTOSIHUS OT TOYKHM JO IUIOCKOCTH, OT MPSIMOM
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hi (o MJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY
CKPEIIMBAIOIIMMHUCS ~ MPSMBIMU, MEXIYy MPOU3BOJbHBIMU
¢dburypamu B MpoCTPaHCTBE.

@OopMyJIMPOBAaHHE W JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUX (TEOPEM CYIIECTBOBAHUS, CBOMCTRA).
N300paxxeHne Ha depTexax M MOJENAX PACCTOSAHHS U
000CHOBaHUE CBOMX CyxAeHUU. OmnpeneneHue U BBIYUCICHUE
paccTtosiHuil B mpocTpaHcTBe. [IpuMenenue gopmyn u Teopem
IUIAHUMETPHHM T PELICHUS 3a1a4.

O3HakoOMIIEHHE C MOHATHEM IMapajlIeIbHOrO MPOEKTUPOBAHUS U
€ro CBOMCTBaMH.

[Ipumenenue Teopun [y OOOCHOBaHUS TOCTPOCHUH WU
BBIYUCJICHUNA. ApPryMEHTUPOBAaHHE CBOUX CYXKJIECHHH O
B3aMMHOM PACIIOJIOKEHUU IPOCTPAHCTBEHHBIX (pUryp

MHororpaHHuKH

Onucanue u XapaKTEPUCTHUKA Pa3IUYHBIX BUJIOB
MHOTOTPAaHHUKOB, IEPEUUCIICHUE UX FJIEMEHTOB U CBOMCTB.
N3o0pakeHrie MHOTOTPAaHHUKOB M BBINOJIHEHUE MOCTPOCHUS Ha
M300paKEHUSIX U MOJIETIIX MHOTOTPAHHUKOB.

BrrunciieHre TMHENHBIX 3JIEMEHTOB U YTJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYPALUSIX, ApPTYMEHTUPOBAHUE CBOUX
CyXIeHMM. XapaKTepucTUKa U U300pakKeHNE CCUCHUS,
pa3BEpTKH MHOTOTPAaHHUKOB, BBIYMCICHUE TLIOIIAJECH
ITIOBEPXHOCTEMN.

[TocTpoenue mpocTeIuX cedeHuit KyOa, MPHU3MBbI, MUPAMUIBI.
[Ipumenenue HakToB U CBEICHUMN U3 TUIAHUMETPUHU.
O3HakoOMJIEHHE C BUJAMU CUMMETPUI B IPOCTPAHCTBE,
dbopMyIUpOBaHHUE ONMPEICICHUM U CBOMCTB. XapaKTEPUCTUKA
CHMMETPHUHU TEJ BPALLICHUS U MHOTOTPAHHUKOB.

[IprMmeHeHne CBOMCTB CAMMETPHH MPH PELICHUHN 3aa4.
Hcnonb3oBanue npuoOpPETEHHBIX 3HAHUM JIJIs1 UCCIICIOBAHUS U
MO/JICTTMPOBAHUS HECIOKHBIX 3a]1a4.

N3o0paxkeHre OCHOBHBIX MHOTOTPAHHMKOB U BBITIOJIHEHUE
PUCYHKOB MO YCJIOBUSIM 3aJ1a4

Temau
MMOBEPXHOCTH
BpalCHUS

O3HakoMJICHHE C BUJAMH TeJ BpallleHus, (OPMYITHPOBAHUE UX
OIPEICIIEHUIN U CBOWCTB.

DOOopMyJIMPOBAHUE TEOPEM O CEUYEHHM IIapa INIOCKOCTBIO U
IJIOCKOCTH, KacaTeNbHOM K cepe.

XapakTepucTUKa M M300paKCHUE TN BPAIICHUS, X Pa3BEPTKH,
CEYCHMSI.

Pemrenne 3agau Ha MOCTPOEHHE CEYEHHM, BBIYMCIICHUE JJIWH,
pacCTOAHUM, YIJIOB, IUIomaacu. IlpoBeneHue aokazaTelbHBIX
pacCyXI€HUN MPU PEIICHUHN 3a]1a4.

[IpyumeHeHne CBOMCTB CUMMETPUHU IIPU PELICHUM 3a7a4 Ha Tella
BpalieHusi, KOMOMHAIIUIO TEJ.
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I/I306pa}K€HI/IC OCHOBHBIX KPYIJIbIX TCJI M BBIIIOJIHCHHC PHCYHKaA
110 YCJIOBHIO 3aJ1a4U

N3mepenus B
rEOMETPUHU

O3HaKOMJICHHE C TIOHSITUSMH TUIONIAIU U 00beMa, aKCUOMaMH U
CBOMCTBaMH.

Pemenne 3aau Ha BRIUKCICHUE TUTOIIAACH TTIOCKHUX (DUTYD C
MIPUMEHEHUEM COOTBETCTBYIOITUX (OPMYII U (PaKTOB U3
MJIaHuMeTpun. M3ydeHue TeopemM o BRIUUCICHUN 00bEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a]]a4 HAa TPUMEHEHHE
dbopmyn BeranciaeHus 00beMoB. M3yuenue hopmyn s
BBIYHCIICHUS TUIOIIA/IeH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEIl
BpaICHUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIICHHUS TIIOIIAJN TOBEPXHOCTH
cheppl. Pemenme 3amad  HA  BBIYMCICHHUE  IUIOIIAJEH
MTOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEI

Koopaunate! u
BEKTOPBI

O3HakoMmIIeHME C TIOHATHEM BeKTopa. M3ydeHue aexkapToBOU
CUCTEMBI KOOPJAMHAT B IIPOCTPAHCTBE, [IOCTPOEHHUE 10 3aJaHHBIM
KOOpPAMHATAM TOYEK M IUIOCKOCTEW, HAXOXIEHUE KOOPJAWHAT
TOYEK.

Haxoxnenue ypaBHEHUM OKpPYXKHOCTH, cCGepbl, IUIOCKOCTH.
Brpruucnenne paccTossHUN MEXIY TOUYKaAMU.

N3ydeHne CBOMCTB BEKTOPHBIX BEJIMYHH, MPABWI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NMPABUJ HAXOKACHUS
KOOpDAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUI JEUCTBUUA C
BEKTOPaMH, 3aIaHHBIMHA KOOPAUHATAMMU.

[IpumeHeHne TeopUM INpU PELWICHWM 3a7ay Ha JCUCTBUS C
BEKTOpamu. l3ydeHue CKalspHOrO NPOU3BEIECHUS BEKTOPOB,
BEKTOPHOIO YpPaBHEHUS NpPsAMOM M IUIOCKOCTHU. [IpumeHnenue
TEOPUU IIpU pELICHUM 3a1ad Ha JEUCTBUSA C BEKTOpPaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB JJIsI BBIUYMCIICHUS
BEJIMYMH  YIrJOB M paccrosHuil.  O3HAaKOMIIEHHME  C
NIOKa3aTEIbCTBAMU  TEOPEM  CTEPEOMETPUM O  B3aUMHOM
pPAaCIIONIOKEHUN TMPSMBIX M IUIOCKOCTEM C HCIIOJb30BAHUEM
BEKTOPOB

Q. YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOU JUCHUIIVINHBI

OcBoenue

MATEMATHKA

IIporpaMmabl yqe6H0ﬁ JUCHHITIINHBI OCYHICCTBIIACTCA B

CHeIUaIn3upoOBaHHOM Yy4eOHOM KaOuwHere. Y4eOHBbIM KaOWHET MaTeMaTuku. B

KaOMHETE HUMEETCS

KOMITBIOTEP, MYJbTUMEINWA NPOEKTOp, ayJUTOpHas JO0CKa,

JKpaH, oOydJaromue Meauapecypchl. JleMOHCTpallMOHHBIN U pa3aTOYHBIN yueOHbBIN

MaTepuan (3aJayHUK{, YYEOHUKH, CTEHIbl, MYJSDKA T€OMETPUYECKUX (QUryp,

YepTEeKHbIE HMHCTPYMEHTHI M JIp.) [lomenieHne kaOuWHETa COOTBETCTBYET

TpeboBanusiM CaHUTAPHO-IMHUIEMUOIOTHIECKUX TipaBmwil u HopMmaTuBOB (CanlluH
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2.4.2 Ne 178-02) 1 OCHAIIIEHO TUIIOBBIM 00OpPYAOBaHHWEM, YKa3aHHBIM B HACTOSIIIHNX
TpeOOBAHMSIX, B TOM UHUCIIE CIICHHATU3UPOBAHHON YUeOHOU MeOeblo U CpeCTBaMU
oOy4eHHs, TOCTATOYHBIMH [l BBIMOJHEHUSI TpeOOBaHUW K YPOBHIO MOJTOTOBKH
00yJaroImmxcs.
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10. MCIIOJBb3YEMAS JIUTEPATYPA
st cTyieHToB
Hanasia, A. A. MaremaTuka : yueOHuk / A.A. JlagasH. — 3-e u3/., UCIIp. ¥ AOI. —

Mocksa : UHOPA-M, 2021. — 544 c. — (CpenueenpodeccuoHaaibHOe 00pa30BaHue).

- ISBN 978-5-16-012592-3. - TekcT : 2IeKTpOHHBII
https://znanium.com/catalog/product/1214598

st mpenoagaBareJiei

1. ®epepanbubiii 3akoH or 29.12.2012 Ne 273-®@3 «0O0 oOpa3oBaHuM B
Poccuiickoit ®eaepanumn».

2. Ilpuxa3 MunucrepcrBa oopa3oBanusi 1 Hayku P® ot 17.05.2012 Ne 413 «O06
yTBep:KaeHun (eaepaibHOro rocyJapcTBEHHOr0 00pa3oBaTeIbHOTO CTaHAAPTAa
cpeaHero (ImMoJIHOT0) 001Iero 00pa3oBaHus.

3. Ilpuxa3z MunuctepcTBa oopasoBanusi 1 HaykKu P® ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHuid B IIpukas MwuHucTepcTBa 00pa3oBaHusi W HAYKH
Poccuniickoii @enepaunu ot 17.05.2012 Ne 413 «O0 yrBep:kaeHuu (penepajibHOro
roCyJapCcTBEHHOr0 00pPa30BaTEeJbHOI0 CTAaHAApTa cpeAHero (MOJHOro) o0mIero
o0pa3oBaHus».
4. IMucemo JlemapraMeHTa rocyJapCcTBeHHOH NOJUTHKH B c(epe NOATOTOBKHU
padouux kaapos u AIIO Munucrepcrsa oopasoBanus u Hayku P® or 17.03.2015
Ne 06-259 «PexomMeHgauuM 10 OPraHM3alMU IMOJYYEHHS] CpeJHero ooIero
oOpa3oBaHuMsi B TMpeaeax OCBOeHHMsI 00pa30BaTe/JIbHBIX NPOrpaMM CpeIHero
npodeccuoHaILHOr0 00pa3oBaHus HAa 0a3e OCHOBHOIO 001ero o0pa3oBaHUs ¢
yueroM TpeOoBaHuMii  (degepajJbHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIbLHBIX
CTAHJAAPTOB M TMOJy4YaeMoil mnpodeccMu MIM CHENUAJBHOCTH CPeIHEro
npodeccuoHaIBLHOr0 00Pa30BaHMS.

5. bammakoB M.U. MaremaTuka. Akagemus, 2012

6. bammakos M.HA. Maremartuka. CoopHuk 3aaau npopuILHOU
HanpaBJeHHOCTU. Akagemusi, 2012
HNuTepHeT-pecypcesl

1.https://znanium.com

2.http://school-collection.edu.ru/

3.http://www.portalspo.ru/journal/index.php

4.http://mpod-06p.pd/

5. https://nauka.club/

6. https://fumo-spo.ru/?p=news&show=271

7. http://spo-edu.ru/

8. https://www.infouroki.net/

9.http://www.edu.ru

10.http://www.mat.ru

11. http://www.1september.ru

12. http://www.mathematics.ru

13.Math-Net.Ru http://www.mathnet.ru
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[Tpunoxenue 1

HpI/IMepHLIe TEMbI HHANBHUAYAJIBHBIX IPOCKTOB pec[)epaTOB H J0KRJIAA0B

Benukue maTeMaTuKu IpeBHOCTH

['eomeTpryeckue MOJENN B €CTECTBO3HAHHH.

['eomeTpus EBknmnaa kak nepsas HAyyHas CUCTEMA.

['eomeTpus JlobGaueBcKoro

['eoMeTpusi MHOTOIPAHHUKOB

['paduixu anemMeHTapHbIX PYHKIMI B pUCYHKAX

Benukue MaTeMaTUKU U UX BEJIMKUE TEOPEMBI.

3ameyaresbHbIE MAaTEMAaTUYECKUE KPUBBIE: PO3bI U CIIUPAIIH.

. 30Jy10Tast MpoONoOpIUs

10 KpacuBsbie 3a1aun B MaTEMaTUKE

11.KoMIJIeKCHbIE ¥ TUIIEPKOMILIEKCHBIE YU CIIA.

12.J1o6aueBckuii H.U. «Konepauk reometpum»

13.Maremaruka u ¢punocodpus

14.Bce 3aragku u npumenenue byteuiku Kneitna.

15.I'eomerpuueckue (popmbl B HCKYCCTBE.

16.I'eometpust JIobaueBCKOTo Kak MpuMEpP aKCHOMaTHIECKOH TEOPHH.

17.T'padbl 1 UX IPUMEHEHUE B ApPXUTEKTYpE.

18.3araaku L{ukmoumasl.

19.3aragounsie rpaduxu

20.UccnenoBanue neHThl MEOuyca U €€ CBOMCTB: TOMOJOTUYECKUM Kypbe3 WM
YIUBUTEIBHOE OTKPHITHE B MUPE HAYKH?

21.Jlorapudmuueckas GyHKIUS U €€ TPUMEHEHUE B KU3HU YEIOBEKa.

22.Marudeckre KBaJIpaThl

23.Matematuka B apxutektype. [lmatoHoBel Tema. CUMMETpUs W TapMOHHS
OKPYXaIOILEro MHUpa.

24 MatemaTHKa Ha IIaXMaTHOM JIOCKeE.

25.MatemaTruecKkas JJOTHKa U €€ JOCTHKEHHUSL.

26.IToctpoenune rpadukoB GyHKIINH, COAEPIKAIINX MOTYJTb.

27. OnpeaenuTeny BTOPOro MopsiIKa.

©CoNoRWNE
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