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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma oOmieoOpa3oBarenbHOW yuyeOHOM gucnumuinHa —«MaTtemaThkKay
npeaHazHadeHa i1 u3ydeHusa wMaremMatuku B ['BIIOY  «boxaHckuil arpapHbIil
TEXHUKYM», PpEaJU3yIoIIero o00pa30BaTEIbHYI0 MpPOTpaMMy CpPEAHEro  OOIIEro
oOpa3oBaHMs B Mpejesiax OCBOEHHUS OCHOBHOW IMpodeccroHalIbHON 00pa30BaTeIbHON
nporpammbel  CIIO (OITIOIT CIIO) ma 6a3e OCHOBHOro 00IIEero 0Opa3oBaHUs MpPH
HOJrOTOBKE KBAJM(UIUPOBAHHBIX PA0OUNX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit dI'OC cpennero o061IeTO
oOpa3oBaHUsl, NPEAbIBIIEMbIX K CTPYKTYpE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHHUS
y4eOHOM IUCHUIUIMHBI «MaremaTuka», U B COOTBETCTBUU ¢ PexoMeHmanusMu To
OpraHu3allMd TOJYYEHHs CpeIHero oOuiero oOpa3oBaHUS B IpelelaX OCBOCHHS
oOpa3oBaTeNbHBIX NPOrpaMM CpeaHEero mnpodeccHoHaIbHOro oOpa3oBaHUs Ha 0Oaze
OCHOBHOrOo  o0miero  oOpa3oBaHMsi C  yd4eToM TpeOoBaHUU  (enepanbHbIX
roCy/apCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOIy4aeMON NPOpECcCHur CPEAHETO
npodeccuoHanbHOr0  OOpa3oBaHus  (mucbMo  JlemapTameHTa  rocyAapCTBEHHOU
MOJIUTUKU B cepe moAroroBku padounx kaapoB u IO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Copepxanue mporpammbel  «MaTemMaTuka» HampaBiI€HO Ha JOCTHXKEHHUE
CIEAYIOIINX LEIEH:

* obecrniedyeHus: cPOPMUPOBAHHOCTHU MPEACTABICHUI O COLUANBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (PaKTOpaxX CTAHOBIIEHUS MAaTEMATUKHU;

* obOecrieyeHust CcHOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTeMaTHYECKOr0 MBIIUICHHUS;

* oOecrieyeHus: c(POPMUPOBAHHOCTH YMEHUU TNMPUMEHATH MOJYyYEHHbIE 3HAHUS

[IPU PELICHUU Pa3JINYHbIX 3a]1a4;



» obecrnieueHus C(POPMUPOBAHHOCTH TPEJCTABICHU O MaTeMaTHKE KaK YacTH
00IIeYeIOBEUECKO  KYJIbTYPhl, YHUBEPCATLHOM S3BIKE HAyKH, TIO3BOJISIFOIIIEM
OMKCHIBATh M U3y4YaTh PCAIbHBIC TIPOIIECCHI U SIBJICHUS.

B mporpamMmy BKIIOUEHO CoOJep)KaHUE, HaIpaBiICHHOC Ha (OPMHpPOBAaHUEC Y
CTYJICHTOB KOMIIETEHIIMM, HEOOXOauMBIX 1Ji1 kadecTBeHHOro ocBoeHusi OITOIT CIIO
Ha 0a3e OCHOBHOrOo o0OmIero oO0pa3oBaHUsS C IIOJYYCHHEM CPEAHETO OOIIero

o0Opa3oBaHHsl — MPOrPaMMbI MOATOTOBKH KBAJIW(UIMPOBAHHBIX PAa0OUYMX, CIIYKaIUX

(TITIKPC).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI

Marematuka siBisieTcss (pyHIaMeHTadIbHOM 00IIe00pa30BaTeIbHON AUCIUILUIMHON
CO CJIOUBIIUMCS YCTOMYMBBIM COJIEpKaHUEM U OOIIMMH TpeOOBaHUSIMH K MOJTOTOBKE
00yyarommxcs.

B npodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3alUAX, PEATU3YIOIINX
00pa3oBaTEIbHYIO MPOrPaMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs, H3yUYEHUE MATEMATUKH HUMEET
CBOM OCOOEHHOCTHU B 3aBUCHMOCTH OT MPOPuIIs MpohecCHOHAIBHOTO 00pa30BaHHUS.

IIpu  ocBoenun  npodeccuit  CIIO  ecTecTBEHHOHAYy4yHOTO  IpOodUIsA
npo¢ecCuOHaIBLHOTO 00pa30BaHusl MaTeMaThKa u3ydaercss Ha 0a3zoBoM ypoBHe PI'OC
cpeaHero oo01ero oopa3oBaHus.

OOmue nenn M3ydyeHUsT MaTeMaTHUKUA TPAJULMOHHO PEAM3YIOTCSd B YETHIPEX
HamnpaBleHUsIX — oOllee MpeacTraBieHue o0 HIeIX U METoJaXx MaTeMaTHKH,
WHTEIJICKTyalIbHOE PAa3BUTHUE, OBJIAJICHUE HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSMHU U
YMEHUSIMH, BOCIIUTATEIIbHOE BO3ICHCTBHE.

[Ipodunuzarus 1eneil MaTeMaTUYECKOTO OOpa30BaHUS OTPAXKAETCS Ha BHIOOpE
OPUOPUTETOB B  OpraHM3alMi y4eOHOW  JesATeNbHOCTH oOyuarommuxcs. Jlis
TYMaHUTApHOTO Mpoduis NpodhecCHOHAITBHOTO0 00pa30BaHUS XAPAKTEPHBIM SIBIISICTCS
YCUJIEHUE OONIEKYIbTYPHOU COCTABIISIONICH Y4eOHON AUCIUILIMHBI C OpUEHTAIMel Ha
BU3YaJIbHO-00pa3HbIi U TOTUYECKU CTUIT y4eOHOU paboThI.

N3yuenne wmateMaTuku Kak mpoduibHONH oO0meoOpa3oBaTenbHOl  yueOHOU
JTUCUUIUIMHBI, YYUTHIBAIOLIEH crenupuKy ocBauBaeMblx cryaeHTamu npodeccuid CI10
o0ecrneunBaeTcs:

— BbIOOPOM pPa3IMYHBIX MMOAXO0/I0B K BBEICHUIO OCHOBHBIX TTOHATHH;

— (hpopMHUpOBaHHEM CHUCTEMBI YUEOHBIX 3aaHui, oOecrneunBaromux 3PpHEKTUBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

— oOoramieHleM CIeKTpa CTUJeH y4eOHOW NeATEeTbHOCTH 3a CYET COIJIACOBAHMS C

BEIYIIUMH JIEATETLHOCTHBIMH XapaKTEPUCTUKAMH BHIOPAHHOM MPOQEeCcCuu.



[IpopunbHas cocTaBisitomias OTpaXkaeTcs B TpPeOOBaHUSX K  IMOATOTOBKE
00yyYaroImuXcs B YaCTH:

— o0miel cucTeMbl 3HAHUW: COJIep)KAaTeNbHbIE TMPUMEPHl  HCIOJIb30BAHUS
MaTEMaTUYECKUX UAeH U METOZ0B B MPO(eCCUOHATBHOM IeATETbHOCTH;

— YMEHWH: pa3nuuue B YpOBHE TPEOOBaHWUN K CJIOKHOCTH TPUMEHIEMBIX
aJIrOPUTMOB;

— TPaKTHYECKOTO HCMOJb30BAaHUS MNPUOOPETEHHBIX 3HAHUNM U  yYMEHUU:
UHAVUBUYAIbHOTO Yy4eOHOrO ONbITa B TOCTPOCHHHM MaTeMaTHYECKUX MOJIeNeH,
BBITTOJTHEHUU HUCCIIEIOBATEIILCKUX MTPOCKTOB.

Conepxanve yueOHOM NUCIHUIUIMHBI pa3pab0TaHO B COOTBETCTBUHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JIUHUSMU 00YYEHUSI MaTEMATHKE:

— anzedpauyeckasa AUHUA, BKIIOYAIONIAs CUCTEMATU3allUI0 CBEJICHUM O YuCiax;
M3yUYCHHE HOBBIX U OOOOIIECHUE paHEee M3YUCHHBIX Olepaluii (BO3BEJECHHUE B CTEIEHb,
U3BJICUCHUE KOpHS, JorapudMupoBaHue, CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC U
oOpaTHbIE K HHM); HW3YyYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPOKEHUH U (HOPMYI;
COBEPUICHCTBOBAHUE IMPAKTUYECKHX HABBIKOB M  BBIYMCIHUTEIBHON  KYJIBTYPBHI,
pacHIMpeHne U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, copMUpoBaHHOTO B
OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHHE K PEIICHUI0O MAaTeMaTHYECKUX U MPUKIATHBIX
3a/ad;

—  meopemuKko-(YyHKUUOHANbHAA JIUHUA, BKIIOYAIONIAs] CUCTEMATH3alUI0 W
pacuIMpeHne CBEICHUNU O (QYHKIUAX, COBEPIICHCTBOBAHWE TpadUuecKuX yMEHUM;
3HAKOMCTBO C OCHOBHBIMHU HJIESIMU U METOJaMHU MaTEMaTHYECKOTO aHaju3a B o0beMeE,
MO3BOJIAIONIEM HCCIIEIOBATh JJIEMEHTapHble (YHKIMM W peniaTh MNPOCTEUINNe
reoMeTpudeckue, GU3NIeCKre U APyrue NpUKIaTHbIC 3a1a4K;

— JIUHUA YPAGHEHUIl U HePAGeHCME, OCHOBAHHAS Ha MOCTPOCHUU U UCCIICAOBAHUU
MaTeMaTHYECKUX MOJIeNIeH, TMepeceKarnascs ¢ anreOpandyeckol MW TEOPETUKO-
(GYHKIIMOHATBHOW JTUHUSMHU M BKJIIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHNE TEXHUKHU

anredpanyeckux MpeoOpa3oBaHUN ISl PEHICHUS YpaBHEHUW, HEPABEHCTB U CHUCTEM;



dbopmMupoBaHUe CIIOCOOHOCTH CTPOUTH M MCCIIENOBATh MPOCTEHIIINE MaTEeMaTUYECKUE
MOJIEIM TPU PEHICHUW NPUKIATHBIX 3a4a4, 3aJlad M3 CMEXKHBIX M CIEIUaTbHBIX
JMCLIUTLINH;

— 2eomempuyecKasa JUHUA, BKIIOYAIONIAs HAIVBIHBIE TIPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypax W H3YyYEHHWE WX CBOWCTB, (POPMUPOBAHUE U PA3BUTHUE
IIPOCTPAHCTBEHHOT'O BOOOPaXXEHUS, PA3BUTHE CIIOCOOOB T'€OMETPUYECKUX H3MEPEHUH,
KOOPAMHATHOT'O U BEKTOPHOTO METOAOB JJIsl PEIICHHS] MATEMATUUECKUX U MPUKIIATHBIX
3aj1ad4;

— cmoxacmuuecKkasa JTUHUA, OCHOBAaHHAsI HA Pa3BUTHH KOMOWHATOPHBIX YMEHHUH,
MPEJCTABICHU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaIOIIEro
MUpa.

B Temartndeckux miaHax mporpaMMbl YYeOHBIN MaTepuasl mpeacTaBieH B (popme
YepeayIOIIErocsl pa3BepThIBAaHUS OCHOBHBIX COJIEPXKATEIbHBIX JUHUN (aJiredpandeckas,
TEOPEeTUKO-(DYHKIIMOHANIbHAS, ~ YpaBHEHM W  HEPABEHCTB, TIeOMETpHUYEcKas,
CTOXacTUYECKas).

N3ydenne oOmeoOpa3oBaTebHON  y4eOHOM  AUCHUIUIMHBI  «MaremaTukay
3aBepIaeTcs MOJIBEICHUEM HMTOrOB B (OpMe HK3aMeHa B paMKax MPOMEKYTOUHOU
aTTecTalMu CTyAeHTOB B mnpouecce ocBoeHns ocHoBHou OIIOIT CIIO ¢ momyuenuem

cpeanero oomiero oopazosanus (IITTKPC).



MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILIAHE

VYyebnas pucummuimHa «MaremaTuka:»  SBISETCS  y4eOHBIM  MPEIMETOM

o0s3aTenbHOM MpeaMeTHOM obnactu «MatemaTtuka u uHbopmarukay GI'OC cpegnero
o0111ero oOpa3oBaHusl.
B TBIIOY «boxaHckuii arpapHbIii TEXHUKYM», peaJu3yIoUX 00pa30BaTeIbHYIO
nporpaMmy cpeanero oomero oopazosanus B npezenax ocsoeHust OIIOII CIIO na 6aze
OCHOBHOTO 0011er0 oOpa3oBaHus, ydeOHas MUCIHIUINHA «MaTemaTuka» u3ydaeTcs B
obmeoOpazoBarenbHoM IMkie ydeOHoro rmiana OITOII CIIO na 6Ga3e OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJydYeHUeM cpeaHero oomero oopazosanus (IITTKPC).

B yueOnbix mmanax IIIIKPC yueOGHas nucrurmimHa «MareMaTuka» BXOIUT B
cocTaB oOmMX 00meo0pa3oBaTeNbHbIX YYE€OHBIX AUCHMIUIMH, (HOPMHUPYEMBIX H3
oOsi3atenbHbIX npeaMeTHbix obnacteit GI'OC cpennero obmiero oOpa3zoBaHus, s
npodeccuit CIIO wumu  cnemumanbHocTed  CIIO  cooTBeTcTByMOIIEro  Mpoduis

po¢heCCUOHAIBHOTO 00pa30BaHUs.

Ne Cemectp Hroro
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PE3YJbTATHI OCBOEHUA YYEFHOM JUCIHUILJIAHBI

OcBoenune coaepxaHusi ydeOHOM IUCIHMIUIMHBI «MareMaTtukay O00eCTeUrBacT
JTOCTUKEHUE CTYJEHTAMHU CIICIYIOIINX PE3YIbTATOB:

JUYHOCIHBIX:

* c(hopMUPOBAHHOCTH TIPEACTABICHUA O MAaTEMATHKE KaK YHUBEPCAIHHOM SI3BIKE
HAyKH, CpPEJICTBE MOJICIUPOBAHUS SIBJICHUI M MPOLECCOB, 00 HAEIX M METoJax
MaTEMaTUKH;

* MOHMMAaHWE 3HAYUMOCTM MATEMATHKW MJI1 HAy4YHO-TEXHHYECKOIO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KakK K YacTh OOIIeYeTOBEUYECKOM
KyJbTYpbl 4€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MaTeMaTUKH, DSBOJIIOIUEH
MaTEeMaTUYECKUX UJICH;

* pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMS,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOAUMOM JIJIs
Oynyiield NpoQecCHOHAIBHON AESTENbHOCTH, JJIA MPOJIOJDKEHUS O00pa3oBaHUS U
caMo00Opa30BaHMS;

* OBJAJCHUE MAaTEMAaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOAUMBIMU B
MOBCEHEBHOM KU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX NUCIMIUIMH U
JTUCHUTUIMH TpOo(EecCHOHATBHOTO LUKJIA, JJIsI TIOJydeHUs o0pa3oBaHusi B 00JACTAX, HE
TPeOYIOUX YIITyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpa30BaHUIO, HA
MPOTSKEHUU BCEUM KU3HU; CO3HATEIBLHOE OTHOIIECHUE K HEMPEpPHIBHOMY OOpa30BaHUIO
KaK yCJIOBHIO YCICITHON MPOdeCCHOHATIBHOM U OOIIICCTBEHHOM IESITEIIHHOCTH;

* TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATENbHOM, TBOPUECKOW M OTBETCTBEHHOM
NeATEIIbHOCTH;

* TOTOBHOCTH K KOJUICKTUBHOW pPabOTEe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHON U

OPYTUX BUJAX AEATEIbHOCTH,
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* OTHOLICHHE K MPOPECCUOHATIBHON AEATEIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pELIEHUH JINYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

MemanpeomemHoix:

* YMEHHE CaMOCTOSATEJIBHO ONPEAEIATh LEJIN NEATEIBHOCTH U COCTABIIATD IUIAHBI
NEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEATEIbHOCTh,  HUCIOJIb30BaTh  BCE  BO3MOXHBIE  PECYPCBl I JTOCTHIXKCHUS
MIOCTABJIECHHBIX LEJIEM W pealu3aluy IUIAHOB JIEATEIbHOCTH; BBIOMpATh YCIHEIIHbIE
CTPATETUU B Pa3IUYHBIX CUTYaLHsX;

* YMEHHE NPOAYKTUBHO OOIIATHCSA M B3aMMOJCHCTBOBATH B MPOILIECCE COBMECTHOM
NEeATENbHOCTH, YUYUTHIBATh MO3ULUUA JPYTUX YYACTHUKOB AESATENBHOCTU, 3(P(HEKTUBHO
pa3pelaTb KOHQIUKTHI;

. BJIQJICHUE HaBBbIKAMU IIO3HABATEIBHOM, Y4eOHO-UCCIEAOBATEILCKOM U
MIPOEKTHOM JESATENbHOCTH, HAaBBbIKAMHU pa3peuieHus npolieM; CHOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEUICHHUS IPAaKTUYECKHX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHNUS;

. TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSATENbHON WH(OPMAIMOHHO-
NIO3HABATEJIbHON JEATENBHOCTH, BKJIIOYAs YMEHUE OPHEHTHPOBATHCA B Pa3IUYHbBIX
UCTOYHHMKAX  HH(OpMALMU, KPUTHUYECKH  OLEHHUBAaTh U  UHTEPHPETUPOBATH
MH(POPMAIUIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

* BJAJCHUE SI3bIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO M3JIararh
CBOIO TOUKY 3PEHMS, HCIIOJIb30BATh aICKBATHBIE A3BIKOBBIE CPECTBA;

* BJIa/ICHUE HAaBBIKAMU M03HABATEIbHOU pe(IeKCUU KaK OCO3HAHMSI COBEpIIAEMbIX
JNEUCTBUM U MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, I'PAHUL CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;

* LEJECYCTPEMIICHHOCTh B MOMCKAX W MPUHSATUU PELIEHUH, COOOPA3UTENIBHOCTh U
UHTYMILIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CHOCOOHOCTH
BOCIIPMHMMATh KPacoTy U FTapMOHUIO MUPA;

npeomemmuulx:
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* Cc(pOpPMHUPOBAHHOCTh MPEACTABIECHUH O MaTeMAaTUKE KaK YacTH MHUPOBOIl
KYJbTYPbl 1 O MECTE MATEMATUKH B COBPEMEHHOM UBUIIU3ALMH, O CIIOCO0AaX OMUCAHUS
Ha MaTeMaTUYECKOM SI3BIKE SIBJICHUN PEaJIbHOIO MUPA;

* C(OPMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMaTHUKEYECKUX IOHATHSAX Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIIAX, MMO3BOJIIIOIINMX ONKCHIBATH U M3y4aTh Pa3HbIC
IIPOLIECCHl U SBJICHUS; IIOHUMAaHUE BO3MOKHOCTH AKCHOMATHYECKOI'O IOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

* BJAJCHUE METOJAMM JI0KA3aTEJIbCTB U aAJIrOPUTMOB pEILICHUs, YMEHHE UX
IIPUMEHATH, IPOBOAUTE TOKA3aTEIbHBIE PACCYKACHUS B XOAE PEILICHUS 3a/1a4,

* BJAJACHUE CTAHJAPTHBIMM  NOPUEMAMHU  PELICHUS  PAUUOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM, B TOM
YUCJIE U IOUCKA ITyTH PELIEHUS U WIUTIOCTPALIMM PELICHUS] YPAaBHEHU U HEPABEHCTB;

* c(pOpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOTO
aHaJM3a U X CBOMCTBaX, BIAJICHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIMIA,
UCIIOIb30BAHUE [IOJYYEHHBIX 3HAHUM JUId ONMCaHUA W AaHauu3a peajbHbIX
3aBUCUMOCTEH;

. BJIAJICHUE OCHOBHBIMU TOHATUSAMHU O IUIOCKHUX U HPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUX (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb YMEHHUS
pacno3HaBaTh Ha YepTEXKaxX, MOJAEIAX U B PEAIbHOM MUPE F€OMETPUUYECKHE (DUTYPBI;
NPUMEHEHUE HU3YUYCHHBIX CBOWCTB TreOMEeTpuueckuX Guryp u QGopmyin s pelieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPaKTUYECKUM COJECPKaHUEM;

*  c(OopMHUPOBAHHOCTH MPEJCTABICHUNA O TMpoLEeccax M SBICHUSAX, HUMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaibHOM MHUpe, 00
OCHOBHBIX MOHATHUAX DJJIEMEHTAPHOU TEOPUU BEPOSTHOCTEM; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEHUIINX MPAKTUYECKUX

CUTyallHAX U OCHOBHBIC XapaKTCPHUCTUKU CJ'Iy‘-IElfIHBIX BCJINYHH,
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* BJIaACHHC HaBbIKaAMH HCIIOJIB30BAaHHS I'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM IIpu

PCUICHUHA 3aaa4.

COJIEP)KAHWE YYEBHOM JUCIUILINHBI

Bsenenue

MareMaTrka B HayKe, TEXHUKE, S3KOHOMHKE, MH()DOPMAIMOHHBIX TEXHOJOTUAX WU
NPaKTUYECKON JeATeNbHOCTU. Llenu m 3agaun M3y4yeHUss MAaTeMAaTUKH NPU OCBOEHUU
npodeccuii CIIO u cnenuansaocteit CITO.

AJITEBPA

PasBuTHe NOHATUSA O YHUCIE

enbie u panuoHanbHble uuciaa. JledcTButenbHbie uwucna. [IpubiavkeHHbIE
BbIuKciIeHNs. KoMIekcHbIE ynca.

Kopuu, crenenu u jorapupmsi

Kopun u crenenn. KopHH HaTypanbHOM CTENEHM M3 YHCIA W HUX CBOWCTBA.
CreneHn C  palMOHAJIBHBIMM  IIOKa3aTelsIMM, MX cBoiictBa. CreneHu C
JNEUCTBUTENBHBIMA  TOKa3arensiMu. (CBOMCTBA  CTENEHU C  JCHCTBUTEIIBHBIM
IIOKa3aTEeIIEM.

Jlorapupm. Jlorapupm umncna. OcHOBHOE JOrapu(pMUUYECKOE TOXKIECTBO.
HecsaTuunble W HaTypajbHble jorapudmel. IlpaBuna peiictBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanveckux BolpaxeHui. [IpeoOpa3zoBanue pannoHaIbHBIX,
UPPALUOHATBHBIX CTENEHHBIX, TOKA3AaTEeIbHBIX U JTOTapU(DMUUECKUX BHIPAKECHUIM.

IIpakTHyeckue 3aHATHS:

ApudmMernueckre HOEUCTBUS HAJ UYHUCIAMH, HAXOXXIEHUE MPHUOIMKEHHBIX
3HAYCHUN BEJIMYMH M TOTPEIIHOCTEW BBIUMCICHUN (a0CONIOTHOW M OTHOCHUTEIHHOW),
CPaBHEHME YHCIIOBBIX BBIPAXKEHUMU.

Brruncnenue u cpaBHeHHE KOpHEH. BhITOIHEHWE pacyeToB € paiuKaIaMHu.
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Pemrenne wuppanmoHanbHbIX ypaBHeHUM. HaxoxkneHue 3HAYEHUM CTEIEHEW C
paumoHaNbHBIMU MOKa3aTensiMu. CpaBHeHue cteneHeld. [IpeoOpa3oBaHus BbIpaKeHHI,
COJIEpIKAIlIUX CTEIEeHU. PenieHne noka3arenbHbIX YPaBHEHUM.

Pemenune MMPUKIaJHbIX 3a1a4.

Haxosxnenue 3HadeHuii norapudma 1no nmpous3BOJIbBHOMY OCHOBaHMIO. [lepexoa oT
OJTHOTO OCHOBaHHUS K JpyroMy. Beluucienne u  cpaBHEHHE JIOTapU(pMOB.
JlorapudmupoBaHue U NOTEHIIUPOBAHUE BBIPAKEHUM.

[TpuOnkeHHbIe BBIYMCIECHUS U PELICHUS IPUKIAIHBIX 3a/au.

Pewenue norapu(pMuyeckux ypaBHEHH.

OCHOBbBI TPUTTOHOMETPHUU

OcHOBHBIC IOHATHA

Pagnannas mepa yrima. BpamarensHoe nBuxeHne. CHHYC, KOCUHYC, TAHITC€HC U
KOTAaHI'€HC YUCIIA.

OcCHOBHBbIC TPUTOHOMETPUYECKHUE TOKIAECTBA.

®opmynsl npuBeneHuss. Popmynbl cioxeHus. PopMynbl yaBoeHuss DPopmyiibl
IIOJIOBUHHOTO YTJIA.

IIpeoOpa3oBaHus NPOCTEHINMX TPUTOHOMETPHUYECKHX BbIPAKECHUI.

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKUX (YHKUMHA B NPOU3BEIACHHE U
MPOU3BEJECHUS B CyMMYy. BrlpakeHrne TPUTOHOMETPUUYECKUX (DYHKIIMII uepe3 TaHreHC
IIOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ypaBHeHUs] H HEPaBEHCTBA.

[Ipocreimmue TPUTOHOMETPUYECKHE ypaBHEHUS. IIpocrenmue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.

OOpartHble TPUTOHOMETPUYECKUE (PYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHI'€HC.

IIpakTHYeckHe 3aHATHSA:

PaanannbIii MeTON M3MEPEHUS YIIIOB BPAILLICHUS U CBA3b C IPaJyCHOU MEPOM.



15

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYIBI CIOXKEHHS, YABOCHUS,
npeoOpa3oBaHWE CYMMBI  TPUTOHOMETPHUECKUX  (QYHKIMI B  TPOU3BEICHUE,
npeoOpazoBaHuE MPOU3BEICHUS TPUTOHOMETpUUYECKUX QyHKIMI B cymmy [Ipocreiimme
TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpaTHbie TPUTOHOMETpUYECKUE (PYHKITUHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIUU, UX CBOHCTBA U TPA®UKH

®yukuun. O6nacTe ompeeneHuss 1 MHOXKECTBO 3HaueHWi; rpaduk (yHKUUH,
noctpoeHue rpapukoB QyHKIUH, 3alaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CBoiictBa (pyHKIMM: MOHOTOHHOCTbH, YETHOCTb, HEYETHOCTh, OrPAHUYECHHOCTD,
NepuoInYHOCTh. [IpoMeXyTKH BO3pacTaHusl U yObIBaHMS, HAUOOJIbIIIEE U HAMMEHBIIIEE
3HaYeHUs, TOYKH  DOKCTpemyma. ['paduueckas  unrepnperanus.  [Ipumepsr
(YHKUMOHANBHBIX  3aBUCMMOCTEH B  pEallbHBIX  HpoLeccax U SIBJICHUSX.
Apudpmernueckre onepauuu Han (QyHkuusMu. CrnoxHas QyHKOUA (KOMIO3ULMUSA).
[TonsiTre 0 HEMPEPHIBHOCTU (DYHKIUU.

Ooparnble ¢ynknun. OOnacTh omnpeneseHuss U 00JacTh 3HAYCHUM OOpaTHOM
¢bynakuuu. ['padux oOpaTHOM PyHKIHH.

CreneHHble, MOKa3aTejlbHbIe, JOrapupMuYecKHe W TPUIOHOMETPHYECKHE
(pyaxkunu. O0paTHbIe TPUTOHOMETPHYECKUE (DYHKIIUH.

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

[TpeobpazoBanus rpadukoB. [lapanienbHblil IEpeHOC, CUMMETPHUS OTHOCUTEIIBHO
OCel KOOpAWHAT M CHMMETPHUS OTHOCHUTEIBHO Hayajga KOOPAHMHAT, CUMMETPHS
OTHOCUTEJIBHO NMPSMOM y = X, PACTSDKEHHUE U CKAaTUE BJOJIb OCEN KOOPIAUHAT.

IIpakTHYeckHe 3aHATHSA:

IIpumepsl 3aBUCHUMOCTEH MEXIy NEPEMEHHBIMH B pPEAIbHBIX IIPOLIECCAX W3
CMEXHBIX aucuuiiuH. Onpenenenue QyHkuui. [locTtpoenne u ureHue rpadukoB
¢ynkuuid. Uccnenoanre QyHkiuu. CBONMCTBA JTUHEHHOM, KBaIpaTHYHOM, KYyCOYHO-
JTUHEHHONM u JpoOHO — nuHeWHou GyHknuii. HemnpepsiBHBIE W TEPUOIUYECKUE

¢ynkuuu. CBoicTBa U TpadKu CUHYCa, KOCUHYCa, TaHTeHca U KoTaHTreHca. OOpaTHble
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dbynkuu 1 ux rpadguku. OOpaTHbie TpuroHomerpudeckue Gpynkuuu. [IpeodpazoBanus
rpaduka ynkuuu. ['apmonnyeckue konebanus. [Ipukinaaneie 3agaun.

[TokazaTenbHble, JIOTapudMHUUECKUE , TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

IocnenoBarenbHocTn.  CrocoObl  3alaHMsi W CBOMCTBA  YHCIOBBIX
nocnenoBarenbHocteid. [loHsATne o mpenene nociaeaoBarelbHOCTH. CyliecTBOBaHUE
npezaena MOHOTOHHOM OTPaHMYE€HHOM MOCIIEI0BATEIBHOCTH.

CymmupoBaHue nocienoBaTenbHocTe. beckoHeuHo yObIBaroias reoMeTpuyecKas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. IloHsTue 0 mNpPou3BOAHON (YHKIMK, €€ TeOMETPUUYECKUN U
(u3nuecKkuil cCMbICI. YpaBHEHUE KacaTellbHOM K rpaduky ¢yHkuuu. [IpousBoanbie
CYMMBI, Pa3HOCTH, IPOU3BEAECHUS, YACTHOTO. [IpON3BOJHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. IlpuMeHeHre NPOU3BOAHONM K MCCIEAOBAHHUIO (PYHKUMH M TOCTPOEHUIO
rpadukos. [TponsBoaHble 00paTHON PYHKIMU U KOMIO3ULINUUA (DYHKIIMH.

[IpuMeps! UCIIONB30BaHUS MPOU3BOJHOM Il HaXO0KJIECHUS HAWIYYIIEro pelIeHUs
B TMPUKIATHBIX 3a1adax. Bropas mpousBojHas, €€ TreoOMETpUYECKUM U (U3HUECKH
cMmbici. Haxoxaenue ckopoctu [uist mpoliecca, 3aAaHHoro GopMyIioi u rpadukom.

IlepBooOpa3nass u wmHTerpaj. I[IpuMeHeHue ONpeAEeNIeHHOr0 WHTErpana s
HaxOXJICHUSl IUIOMAAN KpuUBOJIMHEHHON Tpaneuun. Popmyrna Herorona-JleiiOHua.
[Ipumepsl npuMEHEeHHs UHTErpaja B PU3UKE U TEOMETPUH.

IIpakTHyeckue 3aHATHS:

YucnoBasg moOCIeN0BaTENbHOCTb, CHOCOOBI €€ 3aJaHMsl, BBIYKMCICHUS YJICHOB
nocneaosarenbHocTu. [Ipenen mocienoBaTenbHOCTH. beckoHeuHO — yObIBaroIas
r€OMETPUYECKAS] IPOTPECCHUA.

[IponsBoHas, MEXaHUYECKUN U T€OMETPUYECKUN CMBICII IIPOU3BOIHOM.

VYpaBuenue  kacatenbHOW B oOmiem  Bume. IlpaBuma wu  dopmysbl

muddepenurpoBanus, TabMIa MPOU3BOAHBIX dJIeMEHTApHbIX GyHKIMM. MccnenoBanue
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GyHKIMM C TOMOIIBI0 Tpou3BoAHON. HaxokneHue HanOOIbIIEro, HAUMEHBILIETO
3HAYCHUS U SKCTPEMATbHBIX 3HAYCHUN (DYHKITHH.

WNurerpana u mnepBooOpasHas. Teopema Hprorona-JleiiOnuna. Ilpumenenue
MHTErpaja K BBIYUCICHUIO (PU3UUYECKUX BETUYUH U TUIOIIA IEH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YpaBHeHMil. PannoHalbHBIE, UPPALNOHAIBHBIC,
[TI0KA3aTEJIbHBIC U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUMIIBHOCTH ypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX pElIeHUs (pa3joKeHHEe Ha MHOXKHUTENH, BBEJIEHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpayUueCKUil METO).

HepaBencrBa.  PannoHanbHble,  UPpAUMOHAJIBHBIE,  IIOKa3aTEJIbHBIE WU
TPUTOHOMETPHUUYECKNE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELLICHMUS.

Hcnonb3oBanue cBoiicTB U rpagpukoB PyHKUMH NPU pelicHUU YPABHECHUM U
HepaBeHCTB. Metoq uHTepBasioB. M300pa)keHMe Ha KOOPIMHATHOW IIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNN W HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CHCTEM.

Hpuxkiaagusie 3agaun. [IpruMeHeHHMEe MaTeMaTUYECKUX METOJOB ISl PEIICHUS
coJiepKaTeNbHBIX 3aJlay W3 Pa3IMYHbIX 00JacTel HayKu U mpakTuku. MHTepnpeTarus
pe3yJbTara, y4eT peaIbHbIX OTPaHUYECHUMN.

IIpakTHyeckue 3aHATHS:

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.

OcHOBHBIE PUEMBI PEUICHUS YPAaBHEHUH. PellieHre cucteM ypaBHEHHIA.

Hcnonp3oBanne CBOWCTB U TpapUKOB (PYHKIUMN Il PEIICHHUs ypaBHEHUN U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMEHTbI KOMOMHATOPUKH

OcCHOBHBIC TOHATHS KOMOWHATOPUKH. 3ajJauyd Ha TMOJACYET YucClia pa3MeElleHUH,
MepPECTaHOBOK, coueTaHui. Permenue 3amau Ha nmepedop BapuanToB. Dopmyiia GuHOMA

HrroTona. CoiicTBa OMHOMUHANBHBIX KO3 puimentoB. Tpeyronbauk [lackans.
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JJIeMEHTbI TEOPUHU BEPOSATHOCTE

CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE W YMHOXXEHHWE BEPOSTHOCTEH.
[lonsiTue 0 HE3aBUCUMOCTH COOBITHM. JMCKpeTHas ciydaifHass BeJIMYMHA, 3aKOH €€
pacrpeneneHusa. YWCIOBBIE XapaKTEPUCTUKH JUCKPETHOW CIIyYalHOW BEJIUYUHBI.
[TonsiTrie 0 3aKOHE OOJBIINX YHCEI.

JJIeMEHTbl MATEMATHYECKOM CTATHCTUKH

[IpenacraBnenre naHHBIX (TAONWIBI, [OUAarpamMMmbl, Tpaduku), TeHepaabHas
COBOKYMHOCTb, BBIOOpKa, cpenHee apudmernueckoe, menuana. [lonstue o 3amauax
MaTeMaTUYECKOW CTATUCTUKH.

Pemienne npakTuueckux 3ajay ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHYyeckue 3aHATHS:

Uctopus pa3Butrsi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHUKU U HX
poiib B pa3nuyHBIX cdepax UeJOBEYECKOW Ku3HenesTenbHOCTH. [IpaBuia
KoMOuHaTOpuku. Pemienne KOMOWHATOPHBIX 3anad. Pa3menieHusi, coyeTaHuss u

nepectanoBkU. bunom Herotona u tpeyronbsauk [lackansa. [Ipuknagaeie 3anayn.

Kitaccuueckoe omnpeneseHue BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, Teopema O
CyMME  BeposiTHOCTEW. Bprumcnenume  BeposTtHocTed.  Ilpuknansele  3amadm.
IIpencrasienue uncinoBsIX AaHHbIX. [Ipuknanaslie 3aqa4m.

I'EOMETPUA

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHue IByX MNpsMBIX B mpocrpaHcTse. [lapauiensHOCTH
IPSAMOU M IIOCKOCTH. [lapaiuiennbHOCTD IUIOCKOCTEN. [leprieHauKyIapHOCTh IPSAMON U
IJIOCKOCTU. [lepneHauKkynssp ¥ HakJIOHHAsA. YTOJ MEXAYy NPsIMOM U IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTOJ MEXIy IUIOCKOCTAMU. [lepneHauKyIsspHOCTh IBYX
IIJIOCKOCTEH.

['eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: NapauUIeTIbHBIA IMEPEHOC,

CUMMCETPHUA OTHOCUTCIIBHO IINIOCKOCTH.
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[TapannensHoe  mpoektupoBanue. [lmomaasr  OPTOrOHaNbHOM — MPOEKIUU.
N306paxkeHre NpoCcTpaHCTBEHHBIX (PUTYP.

MHororpaHHuK#u

Bepmunbl, pebpa, rpaHu MHOTorpaHHuka. Pa3BepTka. MHOTOrpaHHbIE YTJIbL.
Belnykieie MHOrorpanHuku. Teopema Ditniepa.

[Ipusma. IIpsimad m HakioHHas npusma. [IpaBunpHaa npusma. [lapannenenumnen.
Ky®.

[Tupamupa. [IpaBunpHas nupamuga. Y ceueHHas nmupamuaa. Terpasap.

Cummetpuu B KyOe, B apajuieienunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3Mbl U MUPAMUJIBI.

[IpeacraBienre O TMPaBUIBHBIX MHOTOTpaHHHKAx (TeTpasap, KyO, OKTalp,
JOJICKAdIp U UKOCAdIP).

Tesia ¥ IOBEPXHOCTH BpallleHUS

Humuaap wu  KoHyc. YceueHHbIt KoHyc. (OcHOBaHME, BBICOTAa, OOKOBas
MMOBEPXHOCTh, OOpazyromasi, pa3BepTka. OcCeBble CEUECHUS U CEUYECHHs MapasuiesIbHbIE
OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas IOCKOCTh K cepe.

HN3mepenusi B reomeTrpuu

O6bem u ero uzmepenue. aterpansHas ¢hopmysa oobema.

@opMyibl 00beMa KyOa, TPSIMOYTOJIbHOTO MapajuieNienuIieia, IPpU3Mbl, HAIUHAPA.
®opMmynbl 00beMa iupamuaa U Konyca. opmynisl MII0MIAIM TOBEPXHOCTEN UJIMHPA
U KoHyca. @opmyIibl 00beMa mapa u miomaan chepsl.

[Tono6ue Ten. OTHOILIECHMS TUIOMIAIEeH TOBEPXHOCTENH U 00HEMOB TTOJOOHBIX TE.

Koopaunarel u BekTopbl. [IpsimoyronbHasi (IekapToBa) CUCTEMa KOOPAMHAT B
npocTpancTBe. DopMmysa pacCTOSHUS MEXIYy ABYMs TOYKaMH. YpaBHEHUS cQephl,
IIJIOCKOCTH U IIPSMOM.

Bektopel. Monyns Bektopa. PaBeHCTBO BekTOpoB. CliOXkE€HHE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iioxkeHne BeKTopa o HalpaBJICHUAM. YTOJ MEXIY
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nByMsa BektopaMu. [Ipoekumss BekTtopa Ha ocbk. Koopaumnatel BekTopa. CKalsipHOE
IIPOU3BEACHUE BEKTOPOB.

Hcnonp30oBaHne KOOPAMHAT W BEKTOPOB MpPU PEUICHUH MATEMaTUYECKUX U
NPUKJIAIHBIX 3a]1a4.

IIpakTnyeckue 3aHATHA:

[Ipr3HaKku B3aMMHOIO PacHOJIOAKEHHUS IPSMBIX. YTOJ MEXAY NpsaMbIiMU. B3anmHoe
PACIIONIOKEHUE MPSAMBIX U IUIOCKOCTEHN. [leprneHauKynsp M HAKIOHHASA K IUIOCKOCTH.
Yron MexIy OpsIMOM U IUIOCKOCTBIO. T€opemMbl 0 B3AaMMHOM PACTIOJIOKEHUH MPSAMOU U
IJIOCKOCTHU. Teopema o Tpex NepueHIuKyIsIpax.

[Ipr3Haku ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHAUKYIAPHBIX IUNIOCKOCTEM.

PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT MPSAMOM IO IUIOCKOCTH, PACCTOSHUE
MEKJy IUIOCKOCTSIMHM, MEXKAY CKPEIIMBAIOIIMMU IPSAMBIMH, MEXKIY ITPOU3BOJBHBIMU
(urypamu B poCTPaHCTBE.

[TapannenbHOoe TIPOEKTUPOBAaHME MW €ro CBOMCTBA. Teopema O IUIOLIAAU
OpPTOrOHAJIBHOMN IIPOECKLIUH MHOT'OYT'OJIbHUKA. B3anmnoe PaCIIOIOKEHHE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunble BuAbl MHOTOrpaHHMKOB. VX wn3o0paxenus. CedeHus, pa3BepTKU
MHOTOrpaHHHMKOB. [Ilnomaas mnoBepxHOCcTH. Buasl cuMMmeTpuidi B IPOCTPAHCTBE.
CuMMeTpust TeJ BpalleHUsl 1 MHOTOI'paHHUKOB. Brruucnenue miomianei 1 00beMoB.

Bekropel. [ledictBus ¢ BekTopamu. [lekapToBa cHcTeMa KOOpPIMHAT B
IIPOCTPAHCTBE.

VYpaBHEHHE OKpYKHOCTH, cQepbl, IIOCKOCTU. PaccrossHMe MEXIy TOUYKaMHU.
JleicTBUSL C BEKTOpAaMH, 3aJaHHBIMU KoopAauHatamu. CKaJasipHOE MPOU3BEINECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOM U IJIOCKOCTH. VIcnonb30BaHHE BEKTOPOB MPHU
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayAUTOPHBIX 3aHATUN CTYIEHTAM, HapsAdy C pEUIEHWEeM 3adad |
BBIITOJTHEHUS IPAKTUYECKUX 3aJaHUM, MOXKHO IIPEIJIOKUTH TEMBI UCCIIEA0BATEIBCKUX U

pedepatuBHbIX pPabOT, B KOTOPHIX BMECTO CEpUN OTHAEIBbHBIX MEJIKUX 3a1ad Hu
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yOPaKHEHUN MpeAiaraloTcs CIOKETHbIE 3aJlaHusl, TpeOylolue JIMTEeIbHON padoThl B
paMKax OJJHOM MaTeMaTHYECKOW CUTYallMH. DTU TEMbI MOT'YT OBITh WHIUBUIYAIbHBIMU
3aJaHUSIMM, HO MOTYT TIpeiararbCsi W TPyHNe CTYAEHTOB [JIi COBMECTHOIO

BBIITOJIHCHUA UCCIICTOBAHMA.
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Tembl pepepaToB (I0KJIAI0B), HCCIAEA0BATEILCKUX POCKTOB

HenpepsiBHBIE IpOOH

[IprmeHenne CIoKHBIX IPOLICHTOB B SKOHOMUYECKUX pacyeTax
[TapaienpHOE MPOEKTUPOBAHUE

Cpennue 3HaueHus U UX IPUMEHEHHE B CTATHCTHUKE
BektopHoe 3a1aHne NpsIMBbIX U INIOCKOCTENW B IPOCTPAHCTBE
CroxeHre rapMOHUYECKUX KOJIEOaHMI

['padprueckoe penieHre ypaBHEHUN U HEPABEHCTB
[IpaBunpHBIE U NTOIYNIPABUIBHBIE MHOTOTPAHHUKH
KoHnueckne ceuyeHus 1 uX NPUMEHEHHUE B TEXHUKE
[TonsTue quddepennnana u ero NpUI0KEHUA

Cxewmbl bepHyIIM NOBTOPHBIX UCTIBITAHHUN

HccnenoBanne ypaBHEHUI U HEPABEHCTB € MTAPAMETPOM
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanmm coaepxaHus 00mE00pa30BaTEIbHON YUECOHOW IUCITUTUIMHBI
«Marematuka» B mnpegenax ocBoeHuss OIIOII CIIO Ha 06a3e OCHOBHOIO 0OIIETO
oOpa3oBaHus ¢ noxydeHueM cpennero oomero oopazoanus (IIIKPC) makcumanbHas
yueOHasi  Harpy3ka  oOywatommxcs — cocTtaBmger: 1o  mpodeccusm  CIIO
€CTeCTBEHHOHAy4YHOTro npoduis npodeccuonanbHoro oopazoBanus — 436 yac. U3 Hux
— aynuropHas (oOsi3aTeNbHAs) Harpy3ka OOYYaroIIUXCs, BKIIOYas TMPAKTUYECKUE

3aHATUA, — 291 yac.; BHeayIMTOpHAsl cCaMOCTOsITeNbHAas padoTa cTyaeHToB — 145 yac.;

TEMATHYECKHUMU IIJIAH
HaumenoBanue tem Conepxarenpuble | KommuecTBo yacoB
JTUHUT
AyJIATO | caMOCTOS
PHBIX | TeJbHas
yueOHas
pabora
Beenenne 1
Pa3BuTHe noHsATHS O YUCIE Anrebpanyeckas 8 5
Kopnu, crenenu u norapumbl AnreOpanyeckas, 32 14
TEOPETUKO-
byHKIHOHATBHAS,
YPaBHEHUU U
HEPABEHCTB
OCHOBBI TPUTOHOMETPUH AnreOpanyeckas, 32 16
TEOPETUKO-
byHKIIMOHATBHAS,
YpPaBHEHUU U
HEPaBEHCTB
[IpsiMBbIE U MITIOCKOCTH B I'eomeTpuueckas 24 12
MPOCTPAHCTBE
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6 | KoopauHaThl 1 BEKTOPHI ['eomeTpuueckas 20 10
7 | DnemeHThl KOMOMHATOPUKHU Croxactuueckas 20 10
8 | dyHKIIMH, X CBOMCTBA U TeopeTtuko- 26 14
rpadukm. byHKIIMOHATbHAS
CreneHHble, TOKa3aTeIbHbIE,
norapuMHUIecKue u
TPUTOHOMETPHIECKUE QYHKITUN
9 | MHOrOTrpaHHHMKHU ['eomeTpudeckas 24 10
10 | Tena 1 MOBEPXHOCTH BpaIECHUS ['eomeTpuueckas 18 12
11 | Hauana maTemMaTU4ecKoro aHanu3a | TeopeThko- 30 15
(GyHKUHOHATbHAS
12 | YpaBHeHUs 1 HEpABEHCTBA VYpaBHeHull u 26 12
HEPABEHCTB
13 | I3mepenust B reoMeTpuun ['eomeTpuueckas, 14 7
TEOPETUKO-
(GyHKUHOHATIbHAS
14 | DnemenTsl Teopun BeposiTHocTe. | CToxacTuyeckas 16 8
DJIEMEHTBI MAaTEMATUYECKOMN
CTaTUCTUKHU
291 145

HToro

436
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XAPAKTEPUCTUKA OCHOBHBIX BUAOB JEATEJIBHOCTH

CTYJIEHTOB

Cooeporcanue odyuenusn

Xapakmepucmuka 0CHO6HbIX 6U006
deamenvHocmu oo0yuarouiezoca (Ha ypoene
YueoHwvIX Oelicmaeuit)

Beeoenue

O3HaKOMJICHHE C POJIBXO MAaTCMATHKH B HAYKC,

[l TCXHHUKC, O9KOHOMHKC, I/IH(i)OpMaHI/IOHHLIX
TCXHOJIOTHUAX U HpﬂKTH‘IGCKOfI JACATCIIBHOCTH.

O3HaKOMJICHHE C HCJIMH U 3ala4aMi U3YUYCHUA

] marematuku npu ocBoeHum mnpodeccuit CIIO u
crienmanbHocteit CIIO.

AJI'EBPA

Pazeumue nonamusn o uucne

BeinonaaTe  apudmernueckue — JEHCTBUA  HAJ
yuciaaMu, ] codeTast yCTHbIE M MUCbMEHHBIE IPUEMBI;

Haxonuth npubnaukeHHble 3HAUYEHUs BEIMYUH M|
NOTPEUIHOCTH  BbIUMCIEHUH  (abconioTHas |
OTHOCHUTEJIbHAs); CPABHUBATH YUCIIOBBIE BHIPAKEHHUS,

Haxomute ommOku B  mnpeoOpa3oBaHUSIX U
BBIYMCIICHUSIX ] (OTHOCUTCA KO BCEM IYHKTam
POTrpamMMBbl)

Kopnu, cmenenu, nozapughmot

O3HaKOMHTBCS C MOHSITUEM KOpHS Nh-il creneHwu, !
CBOMCTBaMHU PaJNKAJIOB U C MpaBUJIaMU CPABHEHUEM
KOpHEM.

@opMynMpOBaTh ONpPEICIICHUE KOPHS U CBOWCTBA !
KOpHEN. BpUMCIAT M CpaBHMBATH KOPHH, JE€JATh
NPUKUIKY 3HaueHuss KopHs. [IpeoOpa3oBwiBaTh
YUCJIOBbIE M OYKBEHHBIC BBIPAKEHHUS, COACpPIKAIINEC
paauKabl.

BrimonsasaTh pacuersl o Gpopmynam, coaepkamum ||
pauKaIbl, OCYIIECTBIISIS HEO0OXOIUMBbIC
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IHOACTAaHOBKH U HpGO6p&30BaHI/IH.

Onpenenarb PaBHOCUIBHOCTh — BBIpaXeHUH clJ
paaukanamu. Pemars uppannoHaibHble ypaBHEHHUS.

O3HakOMUTBCA €  MOHATHEM  CTenmeHu  cl
JNEUCTBUTEIBHBIM  [OKA3aTesIeM. Haxonuts
3HAYCHHUS CTEIICHH, UCIIOJBb3YS npul !
HEOOXOMMOCTH MHCTPYMEHTAaJIbHbIE CPEJICTBA

3anuchiBaTh KOPEHb N-i CTENEHH B BHUJE CTEICHU
c[J 1poOHBIM TOKa3aTeneM 1 Ha00OPOT.

®opMynupoOBaTh CBOMCTBA CTENEHEW. BhraucisaTs !
CTEIICHH C palHOHAIBHBIM II0Ka3aTelIeM, JeJaTh
MPUKUJIKY 3HAYECHUS CTENICHU, CDAaBHUBATH CTCIICHMU.

[IpeoOpa3oBbIBaTH  YUCIOBBIE U OYKBEHHBIE
BBIPKEHHUS,[ | colepKallue CTENeHHU, MPUMEHSS
CBONMCTBaA. PemaTe nokasaresnbHbIe ypABHEHHS.

O3HakOMHUTBCA C NPUMEHEHHEM KOPHEH W
CTEIEHEW [ | IPU BBIYMCIIEHUN CPEIHUX, ITPU AEJIEHUN
OTpE3Ka B «30JI0OTOM CeueHUW». Pemare npukiaaHbe
341444 HA «CIIOKHBIE IIPOLIEHTHD».

Ilpeoopa3zosanue anzeopauueckux
8bIPAIICEHU

BrimonHsaTh npeoOpa3zoBaHus BBIPAKCHUMU,
npuMeHssil | (popmysbl, CBA3aHHBIE CO CBONCTBaMHU
CTeneHel u Jiorapu@mos.

Onpenenatb 007acThb JOMYCTUMBIX 3HAYCHUI [
JorapupMuIEcKoro BBIPAKEHUSI. Pemats
jgorapu(pMUYECKre YpaBHEHUS.

OCHOBbBI TPUTTOHOMETPUH

OCHOBHbBIC MOHATHS

[] M3yuuTh paavaHHBIA METOJ HW3MEpPEHUS YIJIOB
BpallcHUsI ¥ UX CBSI3b C TPAAYyCHOU MEPOM.
N300paxaTh yrabl BpallleHUss Ha OKPYXHOCTH,
COOTHOCUTH BEJIMYMHY YIJIa C €r0 PaCIOI0KEHUEM.
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[1dopmynupoBaTh ONpeAeICHUS
TPUTOHOMETPUUECKUX (DYHKIIUI 17151 YTII0B MOBOPOTA
U JUIS1 OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
1 OOBSICHATh UX B3aUMOCBS3b.

OcCHOBHbBIE TPUTOHOMETPHYECKHE
TOKIECTBA

[ TIpuMeHSTh OCHOBHBIE TPUTOHOMETPUUYECKHE
TOXIECTBA JIJIs1 BBIYUCIICHUS 3HAYCHUM
TPUTOHOMETPUUECKUX (PYHKIMHI MO OAHON U3 HUX.

IIpeoGpa3zoBanus mpocTemux
TPUTOHOMETPUYECKHUX
BbIpasKeHU

[l MBy4utb OCHOBHBIE (HOPMYIBI TPUTOHOMETPUU:
bopMyIbl  CIIOKEHHS, YABOCHHUA, MPEOOPa30OBAHUS
CYMMBl  TPUTOHOMETpHYECKHX  (yHKUMHA B
OpOM3BEIEHNE W TPOU3BEACHHS B CyMMYy W
IPUMEHSATD npu BBIUMCIICHUN 3HAYEHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIPOILEHUS
ero.

[J O3HaKOMHUTBCSI CO CBOMCTBAMU CHMMETPUU TOYEK
Ha €JUHUYHOU OKPYKHOCTH W TPUMEHSTh WX A
BbIBOZIa (POPMYJT IPUBEICHUS.

IIpocreiimme
TPUTOHOMETPHYECKHUE
YPABHEHHUS M HEPABEHCTBA

[ Pemars o dopmynam 51 o
TPUTOHOMETPUUECKOMY KpyTy npocreiime
TPUTOHOMETPUUECKUE YPABHEHHUS.

[] ITlpumeHsTh 001IMEe METObl PEIICHUs YpaBHEHUN
(npuBeneHHEe K JMHEHHOMY, KBaJpaTHOMY, METO]I
pa3NOKEeHHUs] HA MHOYKUTEHM, 3aMEHbl MEPEMEHHON)
IIPU PEILIEHUU TPUTOHOMETPUUYECKUX YPABHEHUM.

[1 OrMeuarb Ha Kpyre pemeHus IPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aPKKOCHHYC,
APKTAHI'C€HC YUCIA

O3HaKOMHTBCS c MOHSATHEM oOpaTHBIX [

TPUTOHOMETPUYECKUX (byHKIMIA, N3yunts
OINpPENENICHHUS apKCUHYyCa, ApPKKOCUHYCa, apKTaHI'eHCa
yucna, QopMynmupoBaTh HX, H300pakaTh Ha
€AMHUYHON OKPYKHOCTH, IPUMEHSTh HPHU PEIICHUU
YPaBHEHUM.
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®YHKIUA, UX CBOUCTBA U TPA®UKHU

DyHKUNH

IloHsiTHE 0 HENPEPBHIBHOCTH
bynkunun

ll O3HaKOMHUTBHCS C  IIOHATHEM HepeMeHHOﬁ,
IMpuMecpamMunu 3aBUCUMOCTEH MCKAY IICPCMCHHBIMU.

[1 O3HaKOMUTBCS C MOHATHEM rpaduka, ONpPeesiaTh
NPUHAAICKHOCTh TOYKM Tpaduky ¢yakmuu. Ilo
dopmyrne mpocreiiieli 3aBUCUMOCTH  OIMPEIENIATH
BUJ ee rpaduka. Beipaxars mo dopmyne onHy
HEPEMEHHYIO Yepe3 IpyTHe.

(1 OsHakoMUTbCS C ompeneiaeHueM (yHKIIHH,
dbopmypoBaTh €ro. Haxoaute 00J1acTh
oTIpeIeICHHS ¥ 001aCTh 3HAUCHUH (YHKITHH.

CaoiicTBa QyHKUIMH.
I'padpuyeckas nHTEpIpETALUA.
[Ipumepsbl QyHKIHOHAIBbHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUusIX

[1 O3HaKOMHTBCSI C MpUMepaMu (PYHKIMOHAIBHBIX
3aBUCHMOCTEN B PEaJbHBIX IMPOLECCAX U3 CMEXKHBIX
JVCLIAIUINH.

[] O3HaKOMUTHCSA v JI0Ka3aTeIbHbIMU
PACCY X ICHUAMUA HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUIHON (YHKIUH, MIPOBOJAUTH HCCIIEIOBAHUE
JUHEWHOU, KYCOYHO-JIMHEHHOM, TPOOHO — JIMHEHHOM
U KBaJpaTUYHOM (PYHKUUN, CTPOUTh HX TIpaduku.
Crpouts 1 yutath rpaduku pyHkuui. Mccnenosarpb

(GyHKUIHU.

[1 CoctaBiarh BUA (PYHKIHMH 10 JAHHOMY YCIIOBHIO,
pemaTh 3a1a4 Ha SKCTPEMYM.

[ BemmonHATh TpeoOpazoBanust rpaduka GyHKIIUH.

Ooparnbie pyHKUIMHU

1 W3yuntb noHsTHE oOpaTHOM  (QyHKUHH,
ONpeNeNsITh BUA UM CTPOUTh Tpaduk oOpaTHOU
GyHKIIUHA, HAXOMUTh €€ O0JacTh OMNpEACNICHUs Hu
obOnacTh 3HaueHui. [IpumMeHATH cBoicTBa (yHKIIUN
OpU HCCIEAOBAaHWM YpPAaBHEHUUW M TpU pPEIIECHUU
3a]1a4 Ha DKCTPEMYM.

1 O3HAaKOMUTBCS C TTOHSATHEM CIIOKHOUN (YHKITHU.
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[] Bbruucnarh 3HaueHUs (GYHKUMA MO 3HAYEHUIO

Crenenneie, NOKA3aTELHLIE, aprymenTta. OrmnpenensaTh TMOJOKEHHE TOYKU Ha

JorapupMuyecKue u
TPUTOHOMeETPHYEeCKHEe PYHKIIMH.
OO0paTtHbie TpUronoMerpudeckue | [ Vicronbs3oBaTs cBoHCTBA GyHKIUN 1711 CpaBHEHUS

GyHKIUH 3HAYEHUH cTeneHe!, Jorapu@mos.

rpaduke 1Mo ee KOOpaAuHATaM U Ha00OPOT.

(1 Crpouth rpaduku  Jorapu(pMUYecKux u
CTENEHHBIX (DYHKIIHA.

(1 Pemars JorapudpMuyeckue, IMoOKa3zaTeIbHbIC
YPaBHEHHUsI W  HEPAaBEHCTBA 110  U3BECTHBHIM
aJITOPUTMAaM.

[1 O3HaKkoMUTbCA C TOHATHEM HENPEPBIBHOU
NEPUOINYECKON byHKIUH, (dopMyIupoBaThH
CBOICTBa CUHYCAa U KOCHHYCA, CTPOUTH UX IpauKH.

[1 O3HAaKOMHUTBCA C TIOHATHEM TapMOHMYECKHUX
KoJeOaHuii U [puMepaMud  TapMOHUYECKUX
KOJIeOaHWIl NJ11 ONMCaHUsl MPOLIECCOB B (PU3HMKE U
JIPYruX 00JIaCTAX 3HAHMUSL.

[1 O3HaKOMHTBCA € TOHATHUEM  Pa3pbIBHOU
MIEPUOANYECKON byHKUIMH, (bopMynHpoBaTh
CBOICTBAa TaHIeHCa M KOTAHIEHCA, CTPOUTh HX
rpaduKy.

[1 TlpumensTh cBoiicTBa (DYHKUMI 71 CpaBHEHUS
3HAUYEHUW TPUTOHOMETPUYECKUX (PYHKUUN, IS
peleHns TPUTOHOMETPUYECKUX YPaBHEHUM.

[ Crpountb rpadguku oOpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIMH U ONpeneNsTh 0
rpadukaM UX CBOMCTBA.

[ BeimoasaTs IpeoOpazoBanue rpadukos.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
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IlocaenoBaTe IbLHOCTH

[ O3HaAKOMUTHCS C IIOHATHUEM YHUCIIOBOM
IHoCJacaA0BaTCIIbHOCTH, crocodoaMu ¢C 3aJaHu,
BBIYHCJICHUAMHU €€ YJICHOB.

ll O3HAKOMUTBCS C IIOHATUCM npeacia
IHOCJICA0BATCIILHOCTH.

[ O3HaKkOMHTBCS C  BBIYUCICHHUEM  CYMMBI
OECKOHEYHOI'0  4YHUCJIOBOIO psAla Ha IMpUMEpe
BBIYHMCIICHUSI CyMMbl OECKOHEYHO yObIBarOUIEi
r€OMETPUYECKON ITPOTPECCHH.

[ Pemratp 3aaun Ha mpuMeHEeHUE (POPMYITBI CyMMBI
OECKOHEUYHO yOBIBAIOIIEH reOMETPUYECKON
POTPECCHUN.

IIpousBoaHas U ee IPUMEHEHHE

[] O3HAKOMUTBCS C HOHITHEM HpOHSBOI[HOﬁ.

[1 3yunth U (HOpMyaupoBaTh €€ MEXaHUYECKHHA U
FEOMETPUYECKUM  CMBICN,  HW3YYHUTh  AJITOPUTM
BBIYMCIICHUS ITIPOM3BOJIHON Ha MPUMEPE BBIYUCIICHUS
MIHOBEHHOH CKOpPOCTHM M YIJIOBOro Ko3¢duuueHTta
KacaTeIbHOM.

[1 CocrtaBnaTh ypaBHEHUE KacaTeIbHOW B 00IIEeM
BUJIE.

Boryunts | mpaBuna quddepenumpoBanusi, Tabiuily
MIPOU3BOIHBIX DJIEMEHTAPHBIX (PYHKIUH, PUMEHSThH
JUISt muddepeHrpoBanus byHKIHIA, TUISt
COCTaBJICHHsI YPaBHEHHsI KacaTeIbHOM.

[] VI3yunuth TEOpPEMBI O CBSI3U CBOWCTB (PYHKIIUU U
MPOU3BOAHOMN, (HOPMYITHUPOBATH UX.

1 TlpoBoauTh C  TOMOIIBIO  MPOU3BOIHOM
uccienoBanne PyHKIMH, 3a0aHHON POpMYIIOH.

(1 VcranaBnuBaTh CBSI3b CBOMCTB (PYHKIIMU U
MIPOU3BOIHOM TI0 UX TpaduKam.
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] ITpuMeHsATh NPOU3BOJIHYIO JJIs PEIlIeHUs 3a/la4y Ha
HAXOXKJIEHUE HanOOJIbIIIET0, HAMMEHBIIIETO 3HAUYCHUS
Y Ha HaXOXJICHUE HKCTPEMyMa.

IlepBooOpa3Hasi U HHTErpas

(1 O3HaKOMHTBCS C TIOHSATHEM WHTErpajia W
nepBOOOPa3HOA.

[} I3yunTh mpaBuiia BEIYMCIICHUS TIEPBOOOPA3HON U
teopeMy HrroTona-JIeitonuna.

[] Pemarp 3amaun Ha CBsI3b IIEPBOOOPA3HON U €€ C
MPOU3BOJHOM, Ha BBIYMCIEHUE NEPBOOOPA3HON i
JAHHOM (PyHKIUU.

[J Pemath 3ajauu Ha NMPUMEHEHWE WHTErpana JJs
BBIYUCIICHUS (PU3UUECKUX BEJIMUMH U IUIOMIAACH.

YPABHE

HUA U HEPABEHCTBA

YpaBHeHUS U CHCTEMBI
ypaBHeHnuil. HepaBeHncrsa u
CUCTEMBbI HEPABEHCTB C ABYMH
nepeMeHHbIMHU

[] O3HaKOMHUTBCA C NPOCTEUIMMH CBEACHUSIMHU O
KOPHSX alreOpandyeckux YpaBHEHHH, C MOHATHIMU
UCCIICIOBAaHNs YPABHEHUN U CUCTEM YPaBHEHUHU.

[] V3y4nTh TEOPUIO PAaBHOCWJIBHOCTH YPaBHECHUHU U
ee npumeHeHue. [loBTopuTh 3anuch pelIeHUs
CTaHJAPTHBIX ypaBHEHHM, TPUEMBbI TIPeOOpa3oBaHuUs
YPaBHEHUM JJI1 CBEIECHUA K  CTaHAApPTHOMY
YPaBHEHHIO.

[] Pematp  panvoHaibHbIC, HPPALUOHAJIBHBIC,
MOKAa3aTEeIbHbIE U TPUTOHOMETPUUYECKHUE YpaBHEHUS
Y CHUCTEMBI.

[] Mcnionib30BaTh cBOWCTBA U rpaduku GyHKIMNA AJis
pelieHus ypaBHeHUU. [I0BTOPUTH OCHOBHBIE TTPUEMBI
PELLIECHUS CUCTEM.

] Pemath ypaBHEHMS, NPUMEHSS BCE MPUEMBbI
(pa3noxkeHHMEe Ha MHOXUTEIM, BBEIACHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpad)UueCKuil METO).
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[l Pemarp cuctembl ypaBHEHHUH, HpUMEHSIS
paznuuHble crnocoObl. O3HAKOMHUTBCA C  OOIIMMHU
BOMNPOCAaMH PEIICHUsS HEPABEHCTB U HCIOJIb30BAHUS
CBOMCTB H TpadukoB (PyHKUUH TPU pPELICHUH
HEPaBEHCTB.

[1 Pematb HepaBEHCTBA M CHCTEMBl HEPaBEHCTB,
NPUMEHSS Pa3JIUYHbIE CIIOCOOBI.

(] IlpumeHATb MaTEMaTHYECKUE METOABl  JUIA
pelIeHnsT COAEPIKATENbHBIX 334a4 W3 Pa3JIMYHBIX
oOnacTeil HayKd M NPAKTUKU. VIHTEprnpeTupoBaTh
PE3yJbTaThl, YUUTHIBATH PEAIBHBIE OTPAHUYCHUSI.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH "

CTATUCTHUKH

OcHOBHBIE TOHATHSA
KOMOMHATOPUKHU

[1 M3yuuTh npaBmiia KOMOMHATOPUKU U TIPUMEHSIThH
MIPU pelIeHUH KOMOMHATOPHBIX 3a/1a4.

(] PemaTtp KOMOMHATOpHBIE 33Jlaydl  METOJOM
nepedopa U 1o mpaBuLy YMHOKECHHUS.

[1 O3HaKOMUTBCA C TOHATUSIMH KOMOWHATOPHKHU:
Pa3sMEILICHUSMH, COUYECTAHUAMU U NEPECTAHOBKAMU U
dbopmynamu A1 UX BEIYUCIICHUS.

[ OOBSACHATP U TNPUMEHATH (QOPMYIBI s
BBIYHMCIICHUS] ~ pa3MEIIEHUN,  TEePEeCTaHOBOK |
COYETaHHWM IIPU PELICHUM 3a1a4.

(1 OsHakomMuTbcsi ¢ OuHOMOM HploToHa U
TpeyrojibHuKoM [lackars.

[] Pemats mpakTU4eCKUe 3a1a4M C UCIIOJIb30BAHUEM
MOHSATUH U TPAaBWJI KOMOWHATOPHKH.

JJIEeMEHTBI TEOPUH BEPOSATHOCTE

] N3yuurts KJIaCCUYECKOE oIpeeIeHue
BEPOSAATHOCTH, CBOMCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEpPOSATHOCTEN.
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[ PaccmotpeTh IpUMEPbI BBIYUCIIEHUS
BeposiTHOcTel. Pemate 3amaud Ha BBIYUCIICHHE
BEPOSATHOCTEUN COOBITUH.

IIpencraBiieHne JaHHBIX
(Taduuubl, TUArpaMMBbI,

rpauku)

[1  O3HaKOMHMTBCI C MMpCACTAaBJICHUCM YHCIIOBBIX
JAaHHBIX U UX XaPAKTCPHUCTHKAMMU.

[1 PemaTe mpakTHUECKHE 3aJaud Ha 0O0paboTKy
YHCJIOBBIX JIAHHBIX, BBIYMCICHHE UX XAPAKTEPUCTUK.

I'EOMETPUA

IIpsiMble ¥ IJIOCKOCTH B
MPOCTPAHCTBE

[]  ®opMynupoBaTh W NOPUBOAUTH JOKa3aTEIbCTBA
IIPU3HAKOB  B3aMMHOI'0  PACIIOJIOXKEHUSA MPAMBIX U
IJIOCKOCTEH. Pacmo3nHaBare Ha yeprexax M MOIEIAX
pa3JIMYHbIE CIIyYad B3AUMHOI'O PACIIOIOKEHUS IIPAMBIX U
IJIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXKICHUS.

[] ®opmynHpoBaTh ONpPEEIICHUs, IPU3HAKA U CBOMCTBA
napajuleNIbHbIX M TMEPICHANKYISIPHBIX  TUIOCKOCTEH,
JIBYTPaHHBIX U JIMHEUHBIX YTJIOB.

[] BBIIOTHATE NOCTPOCHUS YIJIOB MEXKIYy NPSMBIMH,
NpAMOM U TUIOCKOCTBIO, MEXIY IUIOCKOCTAMHU IO
OTNMCAHUIO U PACIIO3HABATh X HA MOJEISX.

[] IlpyuMeHSATh TpPU3HAKK M CBOWCTBA PACIIOJIOXKEHHUS
NpAMBIX W IUIOCKOCTEd TIpU  PEIICHUM  3ajad.
N3o0paxkath Ha pHUCYHKax W KOHCTPYUpPOBaTh Ha
MOJIENIAX MEPHEHIUKYJISPbl U HAKIOHHBIE K MJIOCKOCTH,
MpsAMBbIE, TApPAJUICIbHBIE IUIOCKOCTH, YIJIBI MEXKIY
MPSIMOM ¥ TUTOCKOCTBIO U 000CHOBBIBATH MTOCTPOEHUE.

[] PemaTp 3agauM Ha BBIYUCIEHUE TE€OMETPUYECKHUX
Bequ4yuH. OnuceiBaTh  PaccTOSIHUE OT TOYKH [0
IUDIOCKOCTH, OT IPSAMOW 1O IUIOCKOCTH, MEXKIY
IJIOCKOCTAMM, MEXAY CKPCIIHUBAIOMKAMHU  HPSIMBIMU,
MEXIy MPOU3BOIBLHBIMU (PUTYpaMH B IPOCTPAHCTBE.

] dopmyIHpOBaTh U JOKA3bIBaTh OCHOBHBIE TEOPEMBI O
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paccTosiHusX (TeOpeMbI CYIlIECTBOBaHUS, CBOMCTBA).

1 M300pakaTh Ha 4epTekax M MOENSIX PACCTOSHUS U
00OCHOBBIBaTh  CBOM  cyxiaeHus. Onpenensitb u
BBIYHCIIATh PACCTOSIHUSL B TpocTpaHcTBe. l[IpumeHsTh
bopMyIIbl ¥ TEOPEMBI TUTAHUMETPUH JIJISI peLICHUs 3a/1ay.

(1 O3HaKOMUTBCA C TOHSATHEM  MapajICIbHOTO
MPOCKTUPOBAHUST U €ro cBorcTBamMu. DOpMyIUPOBATH
TEOpeMy O IUIOH[aJAM OPTOTOHAJIBHOM  MPOEKIUU
MHOTOYTOJIbHUKA.

[ IIpuMeHATh TEOpHIO AJI1 0OOCHOBAHMS MOCTPOCHUHN U
BBIYMCIICHUNA. ApPryMEHTHPOBATH CBOU CYXICHHS O
B3aMMHOM PaCIIOJI0KEHUU TPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKH

[J OnuceiBaTh M XapaKTEPU30BaATh Pa3JIUYHBIC BHUIbI
MHOTOTPAHHUKOB, MEPECUHUCIATh HMX  DJIEMEHTBl U
CBOMCTBA.

[l H306pa)l(aTI> MHOI'OI'PaHHUKH )51 BBIIIOJIHATD
IIOCTPOCHUA Ha I/I306pa)K€HI/IHX )51 Ha  MOACIIAX
MHOTI'OI'PaHHHUKOB.

(]  BplUMCHATH JIMHEWHBIE JJIEMEHTBI W yIWIBL B
MPOCTPAHCTBEHHBIX KOH(UTYpAIUAX, apryMEHTHUPOBAThH
CBOHU CYXKJICHUS.

[ XapakTepu3oBaTh U U300pakaTh CEUCHHS, pa3BEPTKU
MHOTOTPAHHHUKOB, BBIYUCIIATH ILIOMIAJAN TOBEPXHOCTEM.

(1 Crpoutrb mpocrTedue ceueHuss KyOa, TPU3MBI,
nupamuabl. [lpumensate (akTel W CBeACHUS U3
IJIAHUMETPHH.

[] O3HaKOMHUTHCS C BUIAMU CUMMETPHI B POCTPAHCTBE,
bopMyIMpOBaThH ONPEAECITICHUS u CBOWCTBA.
XapakTepu3oBaTb CHUMMETPUM Te€Jl  BpAIICHUA W
MHOTOTPaHHHUKOB.

[] IlpuMeHATH CBOMCTBA CHUMMETPUM IIPU PELICHUU
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3a1a4.

[l Hcnonb3oBarth HpI/IO6peTCHHLIe 3HaHU JJIsA
HUCCICAOBAHUA U MOACIIUPOBAHNA HECIIOKHBIX 3a1a4.

[l H306pa}KaTB OCHOBHBIC MHOTI'OT'PAHHUKH W BBIIIOJIHATD
PHUCYHKH I10 YCIIOBHAM 3a1da4.

Tesia 1 moBepxXHOCTH
BpalleHus!

[J O3HakOMUTBCA C BHJAAaMU TeJI  BpallCHUS,
dbopMyIIHpOBaTh UX ONPEIEICHUS U CBOMCTRA.

1 dopmynupoBaTh TEOpPEeMbl O CEYEHUH IIapa
MJIOCKOCTBIO U O TJIOCKOCTH, KacaTeJIbHOM K cepe.

] XapakTepu3oBaTh U U300pakaTh Teja BpaIEHUsS, UX
pa3BEpPTKH, CEUCHMUSI.

] Pemars 3ala4ii Ha IIOCTPOCHHUC CequHﬁ, Ha
BBIYHMCJIICHUC OJIMH, paCCTOHHHﬁ, YIJIOB, HJ'IOIHaILGﬁ.
HpOBOIII/ITB AO0Ka3aTCJIbHBIC PACCYKIACHUA IIPH PCIICHHUHA
3aaay.

[J ITpuMeHATh CBOMCTBA CUMMETPHUH MPU PEUICHUH 3a7a4
Ha TeJa BpalleHus, Ha KOMOMHAIUIO Te.

[1 300pakaTh OCHOBHBIE KpPYIJIbIE T€Ja U BBINOJHATH
PUCYHOK IO YCIIOBHIO 3aa4H.

HN3mepenus: B reomeTpuu

[1 O3HaKOMHUTBLCSI C IIOHATHAMH IUIOMAAA M oObeMa,
aKCUOMAaMHU U CBOMCTBaAMHMU.

[] Pemath 3a7auv Ha BBIYMCICHHE IUIOIIAAEH TMIOCKUX
¢buryp, npuMeHss COOTBETCTBYIOLUE (POPMYIBI U (HAKTHI
U3 IJITAHUMETPUH.

(1 W3yunth TEOpEeMBI O BBIYUCICHHM 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIIaTh 3314l HAa TIPUMCHCHHE
dbopmy BeIUKCIEHUS 00BEMOB.

[1 M3yuutb QopMynbl [Js BBIYKMCICHUS IUIOMIAIEH
MMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHUS.
O3HAaKOMHUTBCA C METOJOM BBIUMCICHUS IUIOIIAIN
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MOBEPXHOCTH CHEPBHL.

[ Pemarr 3amaud Ha  BBIUMCICHHE ILIOIIAAEH
MMOBEPXHOCTH MIPOCTPAHCTBEHHBIX TEII.

KoopanHaTsl 1 BEKTOPbBI

[1 O3HakOMUTBCS € TMOHATUEM BekTopa. M3yunth
JEKApTOBY CHCTEMY KOOpPJAMHAT B IPOCTPAHCTBE,
CTPOMTh 1O 3aJaHHBIM KOOpJMHATaM TOYKH U
IJIOCKOCTH, HAXOJIUTh KOOPJINHATHI TOYEK.

[l HaxomuTe ypaBHEHHA OKPYKHOCTH, c(epsl,
IJIOCKOCTU. BBIUUCIATH pacCTOAHUSA MEKIY TOUKAMU.

[] M3yunTh CBOWCTBA BEKTOPHBIX BEIWYMH, IPAaBHIIA
Pa3JIOKEHNsI BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE,
IpaBWJIa  HAXOXKIEHUA  KOOPJIWHAT  BEKTOpa B
IIPOCTPAHCTBE, MpaBuia JEUCTBUM C BEKTOpaMH,
3aIaHHBIMU KOOPAVHATAMH.

[} IIpuMEHSTh TEOPHUIO IIPU PELIEHUN 3a1a4 HA IEUCTBUSA
¢ Bekropamu. M3yunth CKaJIIpHOE NPOU3BEICHUE
BEKTOPOB, BEKTOPHOE YPAaBHEHUE IPAMOU U IUIOCKOCTH.
[IpuMeHATh TEOPUIO IPU PELICHUM 33/1a4 HA JIEHMCTBUSA C
BEKTOpaMH, Ha KOOPAMHATHBIM METOJ, Ha NPUMECHEHUE
BEKTOPOB  JUIsl  BBIYWCIICHHS BEJIMYHAH YIJIOB U
PaCCTOSTHUM.

(1 O3HaKOMHUTBCSI €  JIOKA3aTeJIbCTBAMHU  TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIOJIOKEHUM MPSIMBIX U
MJIOCKOCTEN € UCIOJIb30BAHUEM BEKTOPOB.
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