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Anzebpa

Uucrma, KOPHH U CTeleHH, IeNble 4YHCNA, CTeNeHb C HATypajibHBIM
IoKa3aTeneM, MApoOW, IPOLEHTHI, PALMOHANBHBIE 4YHCIA, CTENEHb C IeJIbIM
MOKa3aTejeM, KOPeHb CTENEHH n > 1 U ero CBOICTBa, CTENEHb C PAIlMOHAIBHBIM
IIOKa3aTelieM U €€ CBOMCTBA, CBOMCTBA CTENEHH C AeHCTBUTEIBHBIM TIOKA3aTEIEM.

OcHosvl mpuzonomempuu

CHHyC, KOCHHYC, TaHT€HC, KOTAHI€HC [POM3BOJILHOTO YA, paaHaHHas Mepa
yIJa, CHHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC YK CJIa, OCHOBHBIE TPHIOHOMETPHYECKUE
TOXIECTBa, GOPMyJIBI NPUBENEHHS, CHHYC, KOCHHYC M TaHTe€HC CYMMBI H PasHOCTH
IBYX YIJIOB, CHHYC U KOCHHYC JABOWHOIO yIJIa.

Jlozapugmut

Jlorapum  umcma, gorapuM  NpOM3BENEHHs, UYACTHOTO, CTEICHH,
JECATUYHBIN U HaTypalbHBIN JOTrapuPMBI, YHCIIO €.

IIpeobpasosanusa evipasiceruil

IIpeoOpasoBanus BBIpaXKEHUH, BKIIOYAIONINX apU(PMETHUECKHME ONEPAIUH;
npeoOpa3oBaHus BBIPAXEHUH, BKIIOYAIONINX ONEPALMIO BO3BEIEHUS B CTEICHB;
NpeoOpasoBaHus BBIPAXKEHHH, BKIOYAIONIMX KOPHM HATypalbHOH CTeleHH;
npeoOpasoBaHysl TPUTOHOMETPUUYECKUX BBIPAXKEHUH; MpeobpazoBaHye BHIPAXKEHHUIL,
BKJIIOYAIOLIKX ONEPALUIO JIOTapu(MHUPOBAHKS; MOIYJb (aOCONOTHAS BENTUYMHA)
qHCIIa.

Ypasnenus u nepaserncmea

Ypaenenusa

KBanpaTHele ypaBHEHHS; palHOHAIbHBIE YPAaBHEHHS;, MPPAlUOHATBHBIE
YPaBHEHHUS;  TPUTOHOMETPHYECKHME  YPaBHEHHS; IIOKa3aTelbHBIE ypPABHEHWS,
norapu(MUIECKHE ypaBHEHHUs; PABHOCHIBHOCTh YPABHEHWH, CHCTEM ypaBHEHHIL
IPOCTEHINNE CHCTEMbl yPaBHEHMH C [BYMsS HEH3BECTHBIMH; OCHOBHbIE IIPHEMBI
peIlleHusA CHCTEM yPaBHEHMM: IIONCTAHOBKA, alireOpanyecKoe CIIOKEHUE, BBEICHUE
HOBBIX IIEPEMEHHBIX; UCIIOJIb30BAHKUE CBOMCTB U I'papuKOB (QYHKIHUM MPU PEIICHUH
ypaBHEHMH; H300paKeHHE Ha KOOPIAWHATHOW IUIOCKOCTH MHOXKECTBA peIleHuUi

ypaBHeHI/Iﬁ C ABYM:A NEPEMEHHBIMU U UX CHCTEM, NPHMCEHEHHE MaTeMaTHYECKHX



METOJIOB /I PeIleHUs COIEpXKaTeIbHBIX 3aau U3 Pa3IW4HbIX o0jlacTell HayKu U
NPaKTUKW; HHTEPIPETALUS Pe3yJIbTaTa, y4eT pealbHbIX OrpaHUYEHUH.

Hepasencmea

KBanpaTHble HEpaBEHCTBa; pallOHAJbHbIE HEPaBEHCTBA; IOKa3aTelbHbIE
HEepaBeHCTBa; Jorapu(MUUecKue HEpPaBEHCTBA; CHCTEMbl JIMHEHHBIX HEPaBEHCTB;
CHCTeMBbl HEpaBEHCTB C OJHON MepeMeHHOW; PaBHOCUIBHOCTb HEPABEHCTB, CUCTEM
HEPABEHCTB, HCIOJb30BaHNEe CBOWCTB M TIpadukoB (QYHKIMH IpU pelIeHUH
HEPABEHCTB, METOJ] HMHTEpBaJioB; H300pakeHHe Ha KOOPAWHATHOW ILIOCKOCTH
MHOYKECTBA PEICHU Y HEPABEHCTB C IByMS IIEPEMEHHBIMU U MX CHCTEM.

Dynryuu

Onpedenerue u epagux QyHKyuu

®yuKIys, 0071acTh ONpeeneHus QyHKINN; MHOXKECTBO 3HaYeHUH (QyHKINMY,
rpapuk  (yHknuu. IlpuMepbl (QYyHKIMOHAIBHBIX 3aBUCHMOCTEW B  pealbHBIX
mpoleccax W SBJIEHHsX; obOpartHas Oymknus. I'pagux oOpatHOd QyHKIWH,
npeoOpa3oBanus rpadUKoB: MapaiielbHbI IEPEeHOC, CHMMETPUS OTHOCHTEIBHO
oceil KOOpAUHaT.

DnemenmapHoe uccie008anue QyHKyul

MOHOTOHHOCTE (PYHKIHH. I[pOMEXYTKH BO3pacTaHUS U yOBIBaHHMS; YETHOCTD
W HEYeTHOCTh (YHKIMH; IEPUOMMYHOCTh (GYHKIUH; OTPAaHMYEHHOCTh (YHKIWH,
TOYKH 3KCTPEMyMa (JIOKAJIBHOTO MaKCUMyMa M MUHUMYyMa) QyHKIMK; HanOoIbIIee 1
HauMeHbIllee 3HadeHNs] QyHKIUN.

Ocnosnvie sjemenmapHvle QYHKyuuU

JIuneiinas ¢ysknus, ee rpaduk; GYHKIMSA, ONHCBHIBAOmIas OOpPaTHYIO
TIPONOPLHMOHANBHYIO 3aBUCUMOCTb, ee rpaduk; KBanpathiHas QyHKIus, ee rpaduk;
crenenHas QYHKIHSA C HATYypaJbHBIM IT0Ka3aTeleM, ee IpadyK; TPUTOHOMETPHYECKUE
dynknuu, ux rpaduxu; mokasareiabHas (yHKOUS, ee rpaduk; jorapudmuyeckas
GyHkimsi, ee rpaguk; Hadana MaTeMaTHYECKOIO aHAIN3a.

IIpouszeoonas

[ToHATHE O MPOM3BOAHON (YHKIIMH, TEOMETPUUECKUAN CMBICI IIPOU3BOIHOM,

(bH3H‘I€CKI’Iﬁ CMBICIJI HpOHSBOHHOﬁ, HaxXO0XICHUE CKOPOCTH OJIA ITpoIiecca, 3aJaHHOI'0



Gopmysoli wumu rpaduKoM; ypaBHeHME KacaTelbHOH K rpaduKy QyHKIUH;
IIPOM3BOJIHBIE CYMMBI, pA3HOCTH, IPOU3BENCHNUS, YACTHOTO; IPOU3BOAHBIE OCHOBHBIX
3JIeMeHTapHbIX (yHKIUH; BTopas npousBonHas U ee PU3UIECKUA CMBICIL

Hccneoosarnue ynkyui

[IprMeHeHe MPOU3BOIHON K HCCIENOBAHUIO (YHKIMH H ITOCTPOEHHMIO
rpaduKoB; TPUMEPHl MCHOIb30BAHUS IMPOU3BOMHON I HAXOXKICHUSA HAUIIYYIIETO
peleHus B PUKIIaHbIX, B TOM YHCIIE COLUAIbHO-9KOHOMUYIECKHUX, 3a1a4ax.

Ilepsoobpasnas u unmezpan

I[TepBooOpasHbie dNIeMeHTapHBIX (GYHKIWN; IpIMEpPEI IPUMEHEHU HHTErpaja
B (hM3MKe U reOMETPHUHU.

lI'eomempus

IInanumempusn

TpeyronbpHUK; TapajlIesIorpaMyM, IPIMOYTOJIBHHEK, POMO, KBaJIpar; Tpamewus;
OKPYXKHOCTb M KpPYT; OKPYXXHOCTb, BIIMCaHHAs B TPEYTOJbHHUK, U OKPYXHOCTB,
ONHCaHHas OKOJO TPeyrojbHWKa; MHOroyroipHuk. CyMMa YIJIOB BBITYKIIOTO
MHOTOYTOJIbHHKA; TPaBUJIbHBIE MHOTOYIOJNIBHUKH. BrucanHas OKpY)XHOCTb U
OIMCAHHas OKPYKHOCTH TPABUIBHOIO0 MHOTOYTI'OJIbHUKA.

IIpsimvie u NIOCKOCMU 8 NPOCMPAHCINEE

I[lepecekaromuecs,  IapaljielbHble M CKPEIIUBAIOIIUECS  MPIMBIE;
MepHeH UKy ISPHOCTD MPSMBIX; apalyIebHOCTh IPSIMOM M IIOCKOCTH, IPU3HAKHU U
CBOMCTBA; napauieIbHOCTh IUTOCKOCTEH, IpU3HAKH u CBOWCTBA;
TepIEeH UKy ISIPHOCTD TPSIMOM U IJIOCKOCTH, NPM3HAKU M CBOWCTBA; MEPICHAUKYJLAP
¥ HaKJIOHHAS; TeOpeMa O TPeX MEPHEeHANKYIIIpax; NepIeH UKy IAPHOCTD IIII0CKOCTEH,
MpM3HAKM M CBOMCTBa; IapajnenbHoe  NpoexTHpoBanue.  MzobpaxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

Mmnozoepannuxu

[Ipusma, ee OCHOBaHHUS, OOKOBBbIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTH;
npsiMasi TIPU3Ma; MpaBUJIbHAs PHU3Ma; MapajlleNenumnes; Ky0; CHMMETpur B Ky0e, B
napajiIenenunene; MUpaMuaa, €€ OCHOBaHHe, OOKOBBIe pebpa, BEICOTA, OOKOBas

IOBEPXHOCTh; TpEyroNbHas NUpaMHUIa; [paBUIIbHAs NHpPAMUA; CE4eHHs Kyoa,



IIPU3MBI, MHPaMUIbL; NPEJICTABICHUE O MPABUIBHEIX MHOTOIPaHHHKax (TeTpasip,
Ky0, OKTas/p, JOAEKadAp U UKOCAdIP ).

Tena u noeepxrnocmu 8paujerus

Humuaap. OcHoBaHue, BBICOTA, OOKOBas IOBEPXHOCTh, 0Opasylomas,
pasBeptka; KoHyc. OcHoBaHMe, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yromIas,
pasBepTKa; map u chepa, iX CeUeHHs.

Hsmepenue ceomempuveckux eenuuun

Benu4una yria, rpagycHas Mepa yrila, COOTBETCTBUE MEXIy BETHIUHOM yriia
¥ JUIMHOW IyT'W OKPY)XXHOCTH; YTOJ MEXIy NpPAMBIME B IPOCTPAHCTBE, YIOJ MEXKIY
OPSIMOU M TIJIOCKOCTBIO, Yrojl MeXIy IUIOCKOCTSMHE; MJIMHA OTpe3Ka, JOMAHOM,
OKPY>KHOCTH, INEPHUMETP MHOTOYIOJIbHUKA; PACCTOSIHHE OT TOYKH 1O MPSIMOM, OT
TOYKH [10 MIIOCKOCTH; PACCTOSHME MEXIY NapaljielbHBIMA U CKPEIlABAIOIIMMUC
OpSIMBIMH,  PAcCTOSHHME  MEXAY HapajUlebHBIMH  IUIOCKOCTAMH;  IUIOIIANb
TpeyroJbHWKa, IapajjelorpaMMa, Tpameluu, Kpyra, CeKTopa; IIJIOIIanb
IIOBEPXHOCTH  KOHyCa, LMIMHApA, cdepbl; o00beM Kyba, IPSAMOYTOJLHOIO
napajuieenuiea, MipaMuIbl, IPU3Mbl, HUINHIpPa, KOHYyCca, apa.

Koopounamul u eexmopoi

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH W B IIPOCTPaHCTBe; (GopMyia
PacCTOSIHHUS MEXIy IBYMS TOYKAMH; ypaBHEHHE C(epbl, BEKTOpP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB M YMHOXEHHE BEKTOpa Ha YHCIIO;
KOJUIMHEeapHbIe BEKTOpPBL. PasimoxeHue BekTOpa IO JBYM HEKOJUTHHEAPHBIM
BEKTOpaM; KOMIUIaHApHBIE BEKTOPHl. Pas3noxkeHue IO TpeM HEKOMILIAHAPHEIM
BEKTOpaM; KOOPJMHATHI BEKTOPA; CKAJIIPHOE IIPOU3BENCHHUE BEKTOPOB; YTOJI MEXIY
BEKTOPAMH; JIEMEHTBI KOMOMHATOPUKY, CTATUCTUKA ¥ TEOPUU BEPOSTHOCTEM.

Onemenmul KOMOUHAMOPUKU

[Toouepenusli U OTHOBPEMEHHBIH BBIOOD; (GOPMYJILEI YMCNA COYETAHU U
nepectaHoBok. bunom HeroToHAa.

Onemenmol CMamucmuxu

Tabmuunoe u  rpaduueckoe  TpENCTABIEHHME  IAHHBIX;  UHCIIOBEIE

XAapaKTCPUCTUKHU PAOOB JaHHBIX.



Inemenmosl meopuu 8epoAMHoOCmen
BeposTHOCTH  COOBITHH; TpUMephbl HCIIONB30BAaHUS BEPOSATHOCTEH W

CTAaTUCTHKH IIPpH PCUICHUH ITPUKJIaAHBIX 3aa4.

TpeboBanus (yMeHus), NpoBepsieMble 3aJaHHSIMH YK3aMeHANINOHHO I
padoThI

VYMeTh BRIIOJHSATE BBIYUCIICHUS U TPeoOpa3oBaHus

e BrmonHATe apudmernyeckue AEHCTBUS, codeTas  yCTHble |
UCbMEHHBIE ITPUEMBbI; HAXOIUTh 3HAUEHUS KOPHS HATypaJbHOW CTENeHH, CTEIEHHU C
paluoOHATIBHEIM [TOKa3aTelneM, jJorapudma

e BrlumcnaTh 3HaueHWS ~ UMCIOBBIX W OYKBEHHBIX  BBIP@KEHHH,
OCYIIEeCTBIISST He0OOXOAMMbIe OJICTAHOBKY U IIpeoOpa3oBaHus

e [IpoBomuTh MO W3BECTHHIM (opMysiaM U IIpaBUIaM IPeoOpa3oBaHUs
OyKBEHHBIX BBIP&KCHUHM, BKIIOYAIONIWX CTENeHH, paJuKajibl, JOrapuGMel H
TPUTOHOMETpPUUECKHE (PyHKIINU

e  VMeTb pemaTth ypaBHEHHs U HEPABEHCTBA

e Pemars palioHaJIbHEIE, UppalroHaJbHEIE, 1oKa3aTellbHbIE,
TPUTOHOMETPUYECKUE U JIorapu(PMUUECKUE YPABHEHU, UX CUCTEMBI

e Pemarb ypaBHeHUS, INpocTeile CHCTEMBl YpPaBHEHHH, HCIIOJb3Ys
cBOMcTBa (DYHKIMM M WX TPauKOB; KUCIOIH30BATH AN NMPUOIMKEHHOTO PEIICHH
ypaBHEHHI ¥ HEPaBEHCTB TpapuuecKuil METO

e Pemarh palnuoOHaNbHBIE, IOKa3aTeNbHble U  JoOrapupMHUECKHe
HEepaBeHCTBA, UX CHCTEMBI

VMeTh BBIOJIHATE JeHCTBUS C QyHKIUAMU

e Ompenmenats 3HaueHWe QYHKIWK II0 3HAYEHUIO apryMeHTa IIpH
pa3IUUHBIX crocobax 3agaHusl (YHKIUH, ONKCHIBaTh IO Ipa@uKy IOBEINEHUE H
CBOMCTBA (YHKIMU, HAXOOUTHh MO rpaduky (GyHKIUM Hauboiblllee W HaUMEHBIIEE
3HAYEHUsl; CTPOUTH Ipa(UKU U3yUeHHBIX QyHKIUH

¢  BLIUMCIATH MPOU3BOTHBIE U TIEPBOOOPA3HEIE 31EMEHTAPHBIX QYHKIUM



e HccnenoBare B mpocTeMmmx cioydasx GYHKIMA Ha MOHOTOHHOCT,
HaXOJUTh HaOoJIbIIee U HAUMEHbIIlee 3HaYeHUs HYHKIIUH

YMeTh BBIIOJHATE AEHCTBHA C T€OMETPHUECKUMHU (QDUTypaMu, KOOpJIHUHATAMA
1 BEKTOpaMH

e Pemarh miaHUMETpUYECKHE 33/aull Ha HaXOXIEHHE TeOMETPUYECKUX
BEJINYMH (JIJINH, YTJIOB, TIJIOIIaeH )

e  PemarTe mnpocTeliiiiue cTepeoMeTpUYECKHe 3aJadd Ha HaXO0XICHHE
IreOMETPUUECKUX BEJIMYMH (IJIUH, YTJIOB, IUIOIIaAei, 00beMOB); UCIOIb30BaATh MPHU
peIlIeHUN CTepEeOMEeTPUUECKUX 3a/1ad INTaHUMeTpruiecKrue (haKThl U METOIbI

e  Ompenensartb KOOPAUHATHI TOUKH; MTPOBOJIUTE ONEpally HaJl BEKTOPaMH,
BBIYUCIISITH JUTMHY W KOOPIWHATHI BEKTOPA, YTOJI MEXIy BEKTOpaMH

YMETh CTPOUTH U KCCIeN0BaTh MPOCTEMIINEe MaTEMAaTUYECKIE MOIEIIN

e  MogenupoBath peajbHbIE CHUTyalldd Ha S3bIKE ajreOpbl, COCTaBIAThH
ypaBHEHUS W HEPABEHCTBA IO YCIIOBHIO 3aJauyl; UCCIEN0BATh IOCTPOCHHBIE MOACIIH
C MCIIOJIb30BaHHUEM allllapaTa areOpsl

e  MogenupoBarh peajbHbIE CUTyalluH Ha SI3bIKe T€OMETPUU, UCCIIEN0BATh
[IOCTPOCHHBIE MOJIENIA C HCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATHUH U TEOpEM,
almaparta ainreOpbl; peliaTh NpPaKTU4YecKue 3aJadud, CBSA3aHHBIE C HAXOXIEHHEM
reOMETPUYECKUX BEJIUUUH

e [IpoBoauTh JOKa3aTeNbHBIE pacCy)XIEHWs IIpH pEILIeHHH 33734,
OI[EHHBATh JIOTHYECKYIO MPaBHJIBHOCTh pacCyXIEHHUH, paclio3HaBaTh JIOTHYECKH
HEKOPPEKTHBIE PacCyXICHHU

VMeTh HCIO0NIb30BaTh MPUOOpETEHHBIE 3HAHUS M YMEHUS B MPaKTUYECKON
JIETEILHOCTH U ITOBCEIHEBHON XKN3HU

e  Amnamu3upoBaTh peaJbHbIe  YHCJIOBblE JAaHHBIE;  OCYIIECTBIATH
IpaKTHYECKHEe pacdeTsl 0 (opMyJiaM; IIOJb30BATECS OLEHKOW M IPUKUAKOH MpH
MPaKTHYECKUX pacderax

e  OmnuceBaTh C MOMOIIBIO QYHKITMI pa3NudyHble peasibHbIEe 3aBUCHMOCTH
MEXIY BEMUUUHAMM U UHTEPIPETUPOBATH UX IpadUKu; U3BJIEKaTh WHPOPMALUIO,

[IpenCTaBIeHHYIO B TaOHIIax, Ha JUarpammax, rpapukax



Pemiate IIPpUKIIAAHBIC 3ada49d, B TOM 4YHCJIC COIHAJIbHO-D3KOHOMHYECKOTO H
@HBH‘-IGCKOFO XapakTepa, Ha HanOOJIBIINE U HAaUMEHBIIINE SHAQ4YCHHU A, HA HAXO0XIECHHUEC

CKOpPOCTH U YCKOPCHMUS
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