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INOACHUTEJIBHASA 3ATINCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

PabGouass mporpamma 1o yueOHOMYy Kypcy "Anre6pa" st oOydarommxcs 8 KJIaccoB
pa3pabotana Ha ocHoBe denepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTEIBHOIO CTaHAAPTa
OCHOBHOTO 001ero o0pa3oBaHus C YY4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbABISEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHIICKOTO OOpa3oBaHMS,
KOTOpBIE 00€CIeUNBAIOT OBJIAICHUE KIIFOUEBBIMU KOMITETEHIIUSIMH, COCTABJIAIOIIMMU OCHOBY TSI
HEMPEPHIBHOTO O0pa30BaHMsI M CAaMOPa3BUTHS, a TaKKe IEIOCTHOCTh OOMIEKYJIbTYpPHOTO,
JMYHOCTHOTO M TIO3HABATEJIBHOTO DPa3BUTHUS OOydamomuxcs. B mporpamme yuTeHbl HIleU U
nosiockeHus: KoHIlenuu pa3BuThs MareMaTU4eckoro oopasoBanus B Poccuiickoii denepanuu.
B snoxy mudposoit Tpanchopmanuu Bcex cdep 4YeNnoBEYECKOM eATeIbHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTW4eCKOH MOATOTOBKH.
VYkKe B IIKOJIE MATEMATHKA CIIYXKUT OINIOPHBIM MPEIMETOM IS U3yUEHUs CMEKHBIX TUCLUILINH, a
[OCJI€ IIKOJIBI pealbHOW HEOOXOAMMOCTBIO CTAHOBHUTCS HENpEPhIBHOE OOpa3oOBaHHE, YTO
TpeOyeT TMONHOLEHHOW 0a30BOil 00IIe00pa3oBaTeIbHONM TMOATOTOBKM, B TOM 4YHUCIE U
MaTE€MaTUYECKON.

D10 00YCNOBIEHO TeM, YTO B HAIlM JHA PacTET 4YuCIO mpodeccuil, CBA3aHHBIX C
HETIOCPEJCTBEHHBIM TNPUMEHEHHEM MAaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00JIacTsAX, M Jaxe B rymaHuTapHbix cdepax. Takum oOpa3zom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaT€MaTUKa MOXKET CTaTh 3HAUUMBIM NIPEAMETOM, PaCIIUPSAETCS.

[IpakTuueckasi MOJE3HOCTh MaTEeMaTHUKUA OOYCIOBJIEHA TeM, 4TO €€ MPEeAMETOM SIBISIOTCS
dyHaaMeHTalbHBIE CTPYKTYpPHI HAIIET0 MHpPA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOLLEHUSI OT MPOCTEUILINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, IO JOCTaTOYHO
CIIOKHBIX, HEOOXOJMMBIX Ul Pa3BUTHSA HAyYHBIX W NPUKIAIHBIX HJAeH. be3 KOHKpeTHBIX
MaTEMAaTUYECKUX 3HAHWK 3aTPYJHEHO NOHMMAHHUE NPUHIUIIOB YCTPONCTBA M MCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE M HMHTEPHpPETanus pasHOOOpa3HOW COLMAIBHOM,
HKOHOMHMUYECKOH, MOJUTHYECKON HMH(popMauu, Manod3(deKTrBHa MOBCETHEBHAS MPaKTHUECKas
JesTeNIbHOCTh. KakoMy uenoBeKy B CBOEH JKHM3HM MPHUXOAWUTCS BBINOJHATH Pacué€rel U
COCTaBIISITh AJITOPUTMBI, HAXOUTh U MIPUMEHAITH (OPMYIIBI, BIAJETh MPAKTHUECKUMHU MPUEMaMU
F€OMETPUUECKUX H3MEpPEHUI M MOCTPOEHUH, YuTaTh MH(OPMALNIO, NMPEACTABICHHYIO B BUJE
TabNIuI, auarpaMM U TpaduKoOB, KUTh B YCIOBHUSIX HEOMPEAENEHHOCTH U TIOHUMATh
BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHIA.

OnHOBpEMEHHO € pacuIMpeHueM chep NpUMEHEHHs MAaTeMaTHKH B COBPEMEHHOM OOIIeCTBE
BcE€ Oosiee BaXXHbIM CTAaHOBHUTCS MaTEMaTHUYECKUH CTHJIb MBIIUICHUS, HPOSBISAIOLIUNCT B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILIUICHUS YeJlIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCA MHIYKIUS U ACTyKIuS,
0o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTEe3, Kiaccu(uKalmuss W cHcTeMaTH3alus,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTHYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHust (OpMyIHpoBaTh, OOOCHOBBIBATh W JIOKA3bIBaTh CYXKIEHHS, TEM CaMbIM Ppa3BUBAIOT
JIOTMYECKOE MbIlUIeHHe. Bexymas ponb NpUHAAIEKUT MareMaTHke U B (HOPMUPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHHM JeHCTBOBATH MO 33JaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mponecce pemeHus
3aJa4 — OCHOBOM yueOHOH NesATeThbHOCTH Ha YypOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKxkKe
TBOpYECKasl U MPUKJIaHAS] CTOPOHBI MBIIIIJICHHS.

OOyuenne MaTeMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOydYalIUXcs TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO pedb, yMEHHE OTOMpPATh Hanbosiee MOIXOSAIINE SA3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelicTBa JUIS BBIPAKEHUS CYXICHHH W HANIATHOTO HX
MIPEACTABIICHMUS.

Heo06xoauMbIM KOMITOHEHTOM OOmIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISETCS
olmiee 3HAKOMCTBO C METOJAMU MO3HAHUS NEUCTBUTEIBHOCTH, MPEACTABICHUE O MpEAMETe U



METOAaX MAaTC€MAaTuUuKH, UX OTJIMYHI OT MCTOOOB APYIUX CCTCCTBCHHBIX U I'YMAHUTAPHLIX HAYK,
00 0COOCHHOCTSIX NPHMEHEHHsS MaTeMaTHKU JUIs PEUICHHsS HAay4YHBIX W TNPHKIAJHBIX 3ajad.
Takum o0Opa3oMm, MaTeMaTH4eckoe 00pa30BaHUE BHOCHUT CBOH BKJAJ B (OPMHpPOBAHUE OOLICH
KYyJIbTYpPbI YEJIOBEKa.

W3yyeHne wmareMaTWKd TakXkKe CIOCOOCTBYET 3CTETUYECKOMY BOCHHMTAHHIO 4EJIOBEKa,
HNOHMMAHUIO  KPacoThl ¥  U3SIMIECTBA MAaTEMAaTUYECKHX  PACCYXKICHUH, BOCIPUSATHIO
reoMeTpruIecKux (popM, YCBOCHHUIO UJIed CHMMETPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBJISETCS OJAHMM U3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa oOOecredynBaeT
U3YYEHUE JPYTUX AUCLMILIMH, KaK €CTECTBEHHOHAyYHOr0, TaK M T'YMAHUTAPHOTO LIUKIIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl MPOJOJKEHUSI 00pa30BaHUs U B MOBCEAHEBHOU ku3HU. Pa3ButHe y
00y4aroluXxcsl Hay4HbIX IPEACTABICHUN O IPOUCXOXKICHUM M CYIIHOCTH alnreOpanyecKkux
abcTpakuui, croco0e OTpakKeHHsl MaTEMaTHUECKON HayKOH SBICHHUI U MPOILIECCOB B MPUPOJIE U
oOuiecTBe, poJii MaTeMaTHYECKOrO0 MOJEJIMPOBAHMS B HAyYHOM IIO3HAHMM M B IPAKTHKE
croco6cTByeT (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIUICHUS, HEOOXOIUMBIX
JUIA aJianTallid B COBpEeMEHHOM mHdpoBoM obOmectBe. M3ydeHue anreOpbl eCTEeCTBEHHBIM
o0pa3om o0ecrnieurBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHHUS, CIOCOOHOCTH AapTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JEeNCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHHM HCIOJB3YIOT JCAYKTUBHBIE H
WHAYKTUBHBIE PacCyXJICHHUs, 0000IIeHHEe M KOHKPETH3alHio, a0CTparupoOBaHUE U AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON AESITEIIBHOCTH
00y4aroIuxcsi, MO3TOMY CaMOCTOSITEJIbHOE pPEelIeHHE 3a/lad €CTeCTBEHHBIM 00pazoM SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHILINIIA O0yYEHUSI.

B crpykType mporpamMmel yueOHOro Kypca «Airedpa» OCHOBHOW HIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP’KaTEIbHO-METOUYECKHE JIMHUU: «Yucaa U BBIYMCIEHUSN»; «Anredpanueckue
BBIpQXECHUSY; «YpaBHEHUS U HepaBeHCTBa»; «DyHkiumy». Kaxmas u3 3TUX conaepikareinbHO-
METOJMYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM
0o0pa3oM MeperuieTasich 1 B3auMOJICHCTBYs C APYIMMH €ro JUHHSIMU. B Xone m3yueHus Kypca
00y4aromuMcs TPUXOAUTCS JTOTHUYECKH PacCy AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM 1e7eco00pa3HO BKJIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3Jielibl MaTEMaTHUECKOro 00pa30oBaHUs U CIOCOOCTBYIOLIME
OBJI4/ICHUIO 0OYYaIOIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHUECKOT0 si3blka. TakuM o0pas3oM,
MO>XHO YTBEpXIaTh, YTO COJEPKATEIbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa
SBIISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «Hucna U BBIYUCIEHUS» CIY>)KMUT OCHOBOW JJISl JAJIbHEHIIEr0 U3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO y OOy4aroIUXcs JIOTMYECKOTO  MBIIUICHHMS,
(GOpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMH, a TAKKE€ MPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOMMBIX JJIsl TMOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHA O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PpAlMOHAIBHBIMH W HMPPALMOHAIBHBIMU YHUCIaMU, (OPMUPOBAHUEM
IIPEJICTABICHUN O IEHCTBUTEILHOM YHCIIE. 3aBEPLIEHUE OCBOEHUS YMCIIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHYy 0011ero oopa3oBaHus.

Coneprxanue IByX anreOpandeckux JIMHUN — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOMIMXCS MAaTEeMaTHUECKOro amrapara,
HEOOXOIUMOro JuIsl pelleHus 3aJad MaTeMaTHKH, CMEXHBIX MPEIMETOB U IMPaKTHKO-
OPUEHTHPOBAHHBIX 3a/lad. B OCHOBHOM IIKOJ€ Yy4eOHBIM MaTepuayn TpyNIUpYyeTcs BOKPYT
paloHaIbHBIX BBIpAXKEHUH. AJredpa JEMOHCTPUpPYET 3HAU€HHWE MaTEeMaTHKU Kak si3bIKa JJis
IIOCTPOEHUS MaTEMAaTHYECKUX MOJEIEH, OMMCAHUS IPOLECCOB U SIBICHUN peanbHOro mupa. B
3a1aun 00y4yeHHsl anreOpe BXOAAT TakKe JallbHEHIee pa3BUTHE aITOPUTMUYECKOTO MBIIIICHUS,
HEO0XO/IMMOTr0, B YAaCTHOCTH, JJISI OCBOCHHUS Kypca WH(POPMATHKH, M OBJIAJCHHUE HaBBIKAMHU
JNeIyKTUBHBIX  paccykaeHuid. [IpeoOpa3zoBaHne CHMBOJIBHBIX  (OPM  BHOCHUT  CBOU



cneuuuyecknii BKJIaJ B Pa3BUTHE BOOOPAXKEHMS, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATBHO-TPa()UUECKON JMHUN HAIEICHO HAa IMOJIyYeHHE IIKOJIbHUKAMHU
3HAHWK O QYHKIUAX KaK BaKHEWIIeH MaTeMaTHYECKOM MOJAEIH JIIsl ONUCAHUS U UCCIICJOBAHHS
pa3HO 0Opa3HBIX MPOLIECCOB U SIBICHUN B Ipupoje U oduiecTBe. M3ydyeHue 3Toro marepuaina
CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOIIMXCSl YMEHUS HCIIOJIB30BATh PA3IMYHBIC BBIPA3UTEIbHbIC
CpeACTBa sI3bIKa MAaTEMAaTHKH — CJIIOBECHbIC, CHMBOJIMYECKHE, I'padUuecKkre, BHOCUT BKIIAJ B
(dopMupoBaHue MPECTABICHUHA O POJIM MAaTEMAaTHKH B Pa3BUTHU IIMBUIIN3AIMH U KYJIBTYPHL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yueOHOMY IUIaHy B 8 Kilacce M3ydaeTcss Y4eOHBIH Kypc «Amredpay, KOTOPBI
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucna ©  BBIUMCICHUS,
«AnrebpanydecKkue BBIPAKECHUN», «YpaBHEHHS U HEpPAaBEHCTBa», «DYHKIMNY». YUeOHBIN IIaH HA
u3ydeHne anreOpsl B 8 Kjaccax OTBOAMT 3 yueOHBIX Yaca B Heaemo, 102 y4eOHbIX yaca B TOI.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa v BLIYUCTIEHUA

KBagpatubiii kopeHb u3 uucna. [lonsrue o0 wuppanuoHaibHOM uyHcie. JlecsaTuunble
npuUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
OpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

Crenens ¢ nenslM MokasaresneMm U e€ cBoiictsa. CTaHgapTHas 3aluch YUCIa.

Anredpanyeckne BbIpasKeHUs

KBagpaTtHblil TpEXuieH; pa3iokKeHne KBaApaTHOTO TPEXWICHA Ha MHOXKUTEIH.

Anrebpanueckass  1poOb. OCHOBHOE  CBOMCTBO  anreOpamdeckoil  apodu. CroxxeHue,
BBIUUTAHUE, YMHOXKEHHUE, JiefieHHe anreOpandyeckux aApoOeil. ParmonanbHble BBIpa)KEHUS U UX
npeoOpazoBaHue.

YpaBHe}mﬂ U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢opMmyna KOpHEH KBajgpaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. I[Ipocteifmne npoGHO-
panyoOHaIbHBIE YPABHCHUS.

I'padnueckas mHTEprpeTanysi YpaBHEHMM C JBYMs NEPEMEHHBIMM M CHUCTEM JIMHEHHBIX
YpaBHEHUU C IBYMs IepeMeHHBbIMU. [IpuMephl pemieHus CUCTEM HENMHEWHBIX YpaBHEHHU C
JIBYMsI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOW. PaBHOCHMIIBHOCTH
HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI TMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢ynknuu. OOnacTh onpeaeneHUs U MHOXeCTBO 3HaueHUi ¢(yHkiuu. CrocoOsl
3ananus QyHKIUH.

I'paduk ¢pynxumn. Yrenune cBoiicts ¢pyHkuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKINH,
OTPaXKAIOIIKX PeabHbIE MPOIIECCHI.

@OyHKIUY, ONUCHIBAIOLIME TMPSAMYIO U OOpaTHYI0 HPONOPLHMOHAIBHBIE 3aBHCHUMOCTH, HX
rpapuku. yHkmuu y = x2, Y = x3, y=\/x, y= IxL

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHH.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Airedpbl» TOMKHO o0OecredyuBaTh JIOCTHXKEHHE Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa30BaHMsI CICAYIONIMX JIMYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pe3yNbTaThl ~ OCBOCHUS  IpOrpaMMbl  ydeOHOro  Kypca  «Ausredpa»
XapaKTEPU3YIOTCS:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPEca K MPOILIOMY M HACTOSIIIEMY POCCUICKOM MaTEMaTHKU, IEHHOCTHBIM
OTHOUIEHWEM K JOCTHKCHUSM POCCUUCKHX MATEMATUKOB M POCCUUCKONM MaTeMAaTHYECKOU
IIIKOJTBI, K MCITOJI30BAHUIO 3THX JOCTWKEHUN B IPYTUX HayKaxX M MPUKIIATHBIX cepax.

I'pakaaHCKoOe€ u 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHINIOJHEHHIO OO0S3aHHOCTEW TpakJaHWHA U peaju3aldd €ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABIICHUHM, TPOLEAYpP TpPa)kKJAaHCKOro oOImiecTBa (BBHIOOPHI, OMPOCHl U Tp.); TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHHEM BaKHOCTHU MOPajib- HO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEHICHHH MPAKTUYECKUX 3a/7a4 MaTeMaTU4YeCKOU
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJI yCTIeUTHOU MPpo(ecCHOHANBHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM HWHIWBUIYAIBHOM TPAeKTOpUM OOpa30BaHUS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K OMOIIMOHAJIBbHOMY M O3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 3aj7a4, PEUICHUH, PACCYKICHHUI; YMEHUIO BUACTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUSA:

OpUEHTalMel B ACSITeNbHOCTHM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak cdepbl 4YeloBEUeCKOH MAedITeNbHOCTH, ITAanoB €€ pa3BUTUS U
3HAYMMOCTH JIJIS1 pPa3BUTHS IUBHIIU3AIUH;

OBJIAJICHHEM SI3IKOM MAaT€MaTHKH U MaTeMaTH4eCKOW KYIbTYypOW KaK CpPEICTBOM IO3HAHUS
MUpa;

OBJIQJICHHEM MPOCTEHIIIMMU HAaBBIKAMH HCCIIEOBATEIBCKON AESTEIbHOCTHU.

du3znyeckoe BocnUTaHue, (POPMUPOBAHUE KYJIbTYPbI 3A0POBbS M IMOIHOHAIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO MPUMEHSTh MAaTeMaTHYE€CKUE 3HAHUS B MHTEPECaX CBOETO 370POBbS, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA,
perynspHas puznYecKas akTUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBBIKA pedIeKCUU, TIPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY W TaKOTO
K€ TIpaBa JPyroro 4eiaoBeKa.

JKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTaIlMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWU MM pelleHHs 3aJad B o01acTu
COXPAaHHOCTH OKPYKAIOIIEH Ccpeipl, MIAHUPOBAHUS TOCTYNKOB M OIICHKH WX BO3MOXHBIX
MOCJIEJICTBUM JIJIsl OKPYXKAIOIIEH CPEebL;

OCO3HaHHEM TTI00aIBHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX perieHusl.

JIMYHOCTHBIE  pe3yJibTaThl, oO0ecmeYHBaOIIMEe AJANTANHMI0  00y4Yawinerocss K
U3MEHSIOIMMCS YCI0BUSAM COLMAIBLHOM M MPUPOAHOIi cpebl:



TOTOBHOCTBIO K IEHCTBUSAM B YCIOBHSIX HEONPEICIEHHOCTH, TIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO NEATEIbHOCTD, B TOM YHCIIE YMEHUE YUYUTBCS Y APYTUX
Joe!, MpUOOpeTaTh B COBMECTHOM JIeATEbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIUH U3
OIIbITA IPYTHX;

HE00X0AUMOCTHIO B (POPMHPOBAHNYU HOBBIX 3HAHUH, B TOM 4HCIe (GOpMyTUpOBATh UJICH,
MIOHATUS, TUNOTE3bl 00 00BEKTAX U SIBJIECHUAX, B TOM YHUCIIE paHEE HE U3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALMIO
KaK BBI30B, TPEOYIOLIHNI KOHTPMED, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS U JeHCTBUS,
(GbopMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, ((OPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbple  pe3ybTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO Kypca «Aunredpay
XapaKTePU3YOTCS OBIIAJICHUEM YHUBEPCATbHLIMU HO3ZHABAMEIbHBIMU OCUCMEUSIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCMEUAMU u
VHUBEPCATbHBIMU PEYAAMUBHBIMU OCLLCEUSIMU.

1) Vwuusepcanvnvie noznasamenvhule oelicmsusi obecnewusarom @Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00VHarOwWuxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3oBble joruveckue aeiicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKY MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUIH MEX/Ty TOHATUSAME; (POPMYITUPOBATH ONPEACTICHUS TIOHSATHIA,
yCTaHaBJIMBATh CYILIECTBEHHBIH IPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS Ul 0000IIEHUS U
CpPaBHEHHUS, KpUTEPUU ITPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (HOPMYyIUpPOBATh U Pe0OPa30BbIBATE CYXKIECHUS: YTBEPAUTEIbHbIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUHs B (aKTax,
JAaHHBIX, HAOJIIOIEHUAX U YTBEPKACHUSIX; Ipe/iaraTh KpUTEPUH J1JIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJ1aTh BBIBOJIBI C UCTIOJIb30BaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3bupath JoKa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKIEHUH (MIPSMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSATENIBHO HECIOKHBIE JJ0Ka3aTelbCTBA MATEMaTHYECKUX (DaKTOB,
BBICTPauBaTh apryMEHTaLMI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE PACCYX/ICHUS;

BbIOMpATh croco0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHMUS,
BbIOMpPATh HanboJIee MOIXOAAIIMHI ¢ YIETOM CaMOCTOSITENbHO BBIZCICHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHeE JeliCTBUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS; POPMYITHPOBATH
BONPOCHI, GUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO YCTaHABIUBATh
HCKOMO€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTGS}’, aprMeHTI/IpOBaTB CBOIO ITO3UIINIO, MHCHUC,
MIPOBOMTH MO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY HECIOXKHBINA AKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTHUYEeCKOTO O0BEKTA,
3aBHCHUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITEITLHO (POPMYITUPOBATH 00OOIIECHHUS W BEIBOJIBI 110 Pe3y/IbTaTaM MPOBEIEHHOTO
HaGHIO,Z[eHI/ISI, HUCCICOOBAHHUA, OICHUBATH I[OCTOBepHOCTI: HOHY‘IGHHBIX peBy.HBTaTOB, BBIBOJIOB
H 0000IIEeHNUH;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MIPEIOIOKEHHUS O €T0
Pa3BHTHH B HOBBIX YCIIOBHSX.



Paborta ¢ undopmanmeii:

e BBIIBJIATH HEIOCTATOYHOCTH U M30BITOYHOCTHh MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a49u;

e BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH K HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

e BbIOUpaTh GopMy IpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PEIIAEMbIE 3a/1a41
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil 1 UX KOMOMHAIMSIMU;

e OIICHMBATh HAJEKHOCTH HH(POPMAITUH 110 KPUTEPHUSIM, IPEUIOKEHHBIM YUUTEIEM HIN
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBLE Oelicmeus — obecnedusarom  copMupo8aHHOCMb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
O01menue:

e BOCHPUHHMATH U (OPMYIHPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBUSMH U LIETSIMU
OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX
TCKCTaX, AaBaThb MMOsICHCHUA 110 XO0A4Yy PCIICHUA 3aa4u, KOMMCHTHUPOBAThH HOJ'IyLIeHHI)If/'I
pe3yJbTar;

e B X0JI€ 00CYXJICHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMBI, IPOOIEMBI,
pelraeMoi 3a/1a4u, BEICKA3bIBATh HJICH, HALICIICHHBIEC HA TIOUCK PEIICHHUS; COTIOCTABIATH CBOH
CYXAECHUS C CYKICHUSAMU JIPYIUX YYaCTHUKOB AMAJIOra, OOHApYKMUBATh Pa3IMiKe U CXO/ACTBO
MIO3HINIA; B KOPPEKTHOH (hopMe GOpMYIHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHUS;

L] NpEACTABJIATH PE3YJbTAaThbl pCUHICHUA 3aa4M, SKCIICPUMCHTA, UCCIICAO0BAHUA, ITPOCKTA,
CaMOCTOSITENILHO BHIOMPATh (pOpMAT BEICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTANU U
0COOEHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

e TOHWMATh W MCIIOJIb30BATh MMPEHMYIIIECTBA KOMAHIHOW Y WHINBHIyaTbHOU PabOTHI IPH
pelIeHnr yueOHbIX MaTeMaTHYeCKHX 33/1aY;

e TMPUHUMATH IEJTb COBMECTHOM JIEATEIIHPHOCTH, IJIAHUPOBATH OPTAHU3AINI0 COBMECTHON
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOLIECC U Pe3yNIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

e  Y4acTBOBAaTh B IPYMNMOBHIX (popmax paboThl (00CykaeHUs, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);

e BBINOJHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTUMH UJICHAMHU
KOMaH/IbI;

e OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B OOMIHIA MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y9aCTHUKAMH B3aUMO/ICHCTBHS.

3) Vuusepcanvhvie pecynamuensie oeticmausi obecneuusaiom @OOopmMuposanue CMbiCi08biX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anmus:

CaMOCTOSITENIbHO COCTABJISATH IJIaH, aTOPUTM pelIeHHs 3a/1adyd (WM €ro 4acTb), BHIOMpPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

e  BJIAJETHh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TPOIlecca U Pe3yabTaTa PelieHus
MaTeMaTHUYeCKOH 3a1admu;



NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUH 33]]a4H, BHOCUTD
KOPPEKTUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HalIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MOCTABIICHHON LEIH U YCIOBHSIM,
OOBSICHSITh IPUYNHBI JOCTHKCHUS WITM HEJJOCTHIKCHHUS 1IeITH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kkypca «Ausrebpa» 8 Kiacc AOMKHO oOOecrneuynBarh JOCTHXKEHHE
CIIEYIOIINX IPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB!

Yucia ¥ BBIYHCIEHUS

Hcnons3oBaTh HadaiabHbIE IPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJIEHUs] M BBIYMCICHMH; M300paxkaTh JEHCTBUTENbHBIC YMCIa TOYKAMHM Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh NOHATHE apU(METUYECKOIO KBaJPAaTHOIO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHHU,
UCIIOJNIB3YSl IPU HEOOXOIUMMOCTH KaJbKYyJSATOp; BBINOIHITH IPEeoOpa30BaHUsl BBbIPAKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Hcnonp30BaTh 3anMcH OOBIINX U MAJIBIX YHCET C MOMOMIBIO IECITHYHBIX Apo0ei 1 cTeneHei
gucia 10.

Auredpanyeckne BbIpaKeHUs1

[IpuMeHATH MOHATHE CTEMEHW C LeJNbIM IOKa3aTeleM, BBIIOJHATh IpeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKALUX CTEIICHU C LIEJIBIM II0OKA3aTEIEM.

BhINONHATE TOKIECTBEHHBIE TPEOOPa30BaHUs PAllMOHATIBLHBIX BBIPAKEHUH Ha OCHOBE MpaBHII
JEeHCTBUI HaJl MHOTOYIEHAMHU U aJIreOpanvdecKuMHU JIpoOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTENH.

[IpumensTs npeoOpa3oBaHMs BBIPAKEHUN JJIs PELIEHUS Pa3IMYHBIX 33/]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHs 1 HepaBeHCTBa

Pemrate nuHelHbIE, KBaIpaTHbIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOAAIIMECS K HAM,
CHUCTEMBI IByX YPAaBHEHHUH C IBYMs IIEPEMEHHBIMU.

[IpoBomuTh IpoOCTEWIINE HMCCIECIOBAHUS YPAaBHEHUN M CUCTEM YPABHEHUW, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeaAcTaBleHuil (ycTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WIU
CUCTEMa YpaBHEHUU pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U TIp.).

IlepexoauTsb OT coBecHOU (HOPMYITHPOBKH 3a7auu K €€ anreOpandeckoil MoJeNu ¢ TOMOIIbIO
COCTABJICHUS] YPABHEHUS WJIH CHUCTEMBl YPaBHEHMI, HHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3aJa4 ITOITYy4EHHBIN pe3ysbTar.

IIpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH; PELIAThb JIMHEHHBIC
HEPAaBEHCTBA C OJHOM MEepEeMEHHOM M HMX CHCTEMBI; AaBaThb TI'padUUYECKyI0 HILTIOCTPALUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh W MCMONB30BaTh (DYHKIIMOHAIBGHBIC TIOHSATHS W S3BIK (TEPMHUHBI, CHMBOJIHYECKUE
0003HaueHHs); ONpEAETATh 3HaUeHHE (PYHKIIUH 0 3HAYSHUIO apTyMEHTa; OIpeJleNIaTh CBOMCTBA
byakmH o e€ rpaduky.

Crtpouts rpaduku dJeMeHTapHbIX (QYHKIMH Bumay = Kk/X,y=x%y= x5, y:\/x, y=
IxI; omuceiBaTh cBOICTBa 4MCIIOBOHM (yHKIMU 1O €€ TpaduKy.




TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumenoBanue pasgesnoB | KosuvecTBo yacoB Hara Buasbl nesitesibHocTH | Buabsl,  ¢opMmbl | DileKTPpOHHBbIE
n/n | ¥ TeM NPOrpaMmbl U3YYeHUs KOHTPOJISA (undposbie)
BCEr0 | KOHTPOJIb | MpaKkTH4e o0pa3oBaTe/ibH
HbIe CKHe ble pecypchl
padoThI padoThI
Pa3xle.11 1. Yucna u BerYMCIEHNA. KBaapaTHbie KOpHU
1.1. | Ksanparmbiii kopenb n3 uncna. 2 0 0 dopmynupoBaTh Bri6epute
omnpeeneHne BU/ hopmy
KBaJPaTHOI'O KOPHS U3 | KOHTPOJIS
4yuCIa,
apudmernyeckoro
KBaJ[paTHOI'O  KOPHS;
[IpuMeHsATH onepanuto
W3BJICYEHUS
KBaJpaTHOI'O KOPHS U3
YHUCIa, UCTIONb3Yys MPH
HE00X0IMMOCTH
KaJIbKYJISATOD;
1.2. | Homsrue o6 nppaumonanbrom wnene. | 2 0 0 DopMyIMpoBaTh YceTHBI  OmIpOC;
OIpEICIICHUE [TuceMenHbI
KBaJpaTHOI'O0 KOPHsS U3 | KOHTPOJIb;

qHCIIa,
apu(pMETHYECKOTO
KBAJIpaTHOI'O  KOpPHS,
[TpuMeHSTH oneparuto
HU3BJICUCHU S




KBaJPaTHOTO KOPHS U3
YHCIia, UCTIONB3YS MPU
HE0OXOINUMOCTH
KaIIbKYJISITOD;
O1eHuBaTh
KBaJIpaTHBIC KOpHH
LENbIMH  YHUCIAMH U

JIECATUYHBIMU
JIpOOSIMH;
1.3. HecaTnunpre TPHOIHIKCHIS OreHnBaTh YerHpii - onpoc;
MIPPATHOHATBHER HHECT. KBaJpaTHbIE kopHU | [lucbmeHHbIH
LEJBIMA  YHUCJIaMU M | KOHTPOJIb;
JIECATUYHBIMU
Ipo0smMu;

1.4, | Aeficturenshbie uncia. CpaBHHBATH u | YerHpli  ompoc;
YIIOPSAOYUBATH [IucemenHbI
palMOHAJIbHBIC U | KOHTPOJIb;
HMppallOHAIIbHBIE
Yyucia, 3aliCaHHbIE C
IIOMOLIBIO
KBaJPAaTHBIX KOPHEW;

1.5. CpaBHEHHE JEHCTBUTENIBHBIX YHCEL. CpaBHI/IBaTL u | Yerabrii onpoc;
YIOPSAAOYUBATH [IuceMenHbI
palMOHAIbHBIC U | KOHTPOJIb;
HMppallOHAIIbHBIE

Yyuciia, 3allMCaHHBIC C




ITOMOUIBIO
KBaJPaTHBIX KOPHEW;

1.6. Apudpmerndeckuit KBaJpaTHbIN OHGHI/IB aThb V CTHBIH OIpoC;

KOpeHE: KBaJpaTHbIE KopHU | IInceMeHHBIN
LENbIMU  4YHUCIAMU M | KOHTPOJIb;
JIECATUYHBIMU
JIpOOSIMH;

1.7. | Ypasuenue Buna x2 = a. Hccnenosats YerHBI  ompoc;

ypaBHeHue X2 = a, | [lucemeHHbIit
HaXOJQUTb TOYHBIE M | KOHTPOJIb;
pUOIMKEHHBIE KOPHU
npu a > 0;

1.8. | Ceoiictea _ apudmeriieckux Jloka3piBaTh CBOMCTBa | YCTHBI  OIpOC;

KRAIpATHEDX KOPHEH: apudmeTnyecKkux [IncemenHsbIi
KBaJIpaTHbIX KOPHEH; | KOHTPOJIb;
OPUMEHSTh HX  JUIS
npeoOpazoBaHus
BBIPAKECHMI;

1.9. | !peobpasosanne “HCIIOBBIX Bemonnate Verueii - ompoc;
BbIpa)KEHUN, co JIeprKaIlnux o
KpazparHbic KopHn Hp606paSOlfaHI/I}I [InceMeHHbIM

BBIpAXKEHUI, KOHTpOJIb;
cozepKaImx

KBaJIpaTHbIE  KOPHH.
Bripaxarts




NIEpEMECHHBIC u3
TC€OMETPHUYECKUX "
buzudeckux hopmyi;

Uroro no pazneny

15

Pa3ned 2. Yucia u Beruuciaenus. CTeneHsp c Ie/IbIM IOKa3aTeIeM

2.1, | Cremenb ¢ wnembiM mokasarenem. | ] 0 dopmMyIMpoBaTh YeTHBI  omIpoC;
onpezaenenue creneHu | [lucbMeHHbII
c HENBIM | KOHTPOJIb;
MOKazaresiem;

2.2. | Cranmaprras sanuch uncia. 1 0 [IpeacraBnsaTh 3amuch | YCTHBIM  OIpPOC;
O6onpmux W Manbix | [luceMeHHbIN
Yrcell B CTaHIApTHOM | KOHTPOIIb;
BUJIC;

2.3. | Pasweper obbexroB  Okpyskaromero | ] 0 CpaBHuBaTh umucia M | YCTHBIM  ompoc;
Mmupa (OT OJIEMCHTAPHBIX 4YacTUll A0 H v
KOCMHUYECKUX 00BEKTOB), BCJITIHHBI, HCbMCHHbIN
JUTUTENIEHOCTE IIPOLIECCOB 3alIMCaHHbIC C | KOHTPOJIb,

B OKDYJIOIIEM MHPE. UCTOJIb30BaHUEM
CTENeHU 10;

2.4, | Ceodicrea  cremenn ¢ meneM | 4 1 dopmynupoBaTh, [TucpmeHHbIH

ImoKa3aTejieM
3aITUCHIBATh B | KOHTpPOJIb;
CHUMBOJIMYECKON KonTponsHas
dbopme u | paborta;




WUTIOCTPUPOBATh
IIpUMEpamMu  CBOKCTBA
CTEIIEHH C  ILEIBbIM

MOKa3aTelieM;
[IpumensaTh cBoOMCTBa
CTErNeHU JUTSt
npeoOpa3oBaHus
BBIPAKECHU,
COZIepXKAIINX CTEIEHU
c LEJIbIM
MIOKa3aTelleM;
Brmmonuare aeiicTBusa
c YHUCIIAMH,
3amMCaHHBIMHU B
CTaHJapPTHOM BUJIE
(YMHOXe€Hue,
JIeJIeHUe, BO3BEACHUE
B CTEIEHb);

Hroro no pasneny 7

Paznen 3. Anre6panyeckue BboIpakeHHUs. KBaapaTHbIN Tpéxd/ieH

3.1. | Ksagparnbiii TpexueH. 2 0 Pacrnio3HaBath VYcerHbiil  ompoc;
KBaJIpaTHbIN IIucrMeHHbIi
TPEXUJIEH, KOHTpOJIb;
yCTaHaBIIUBAThH
BO3MOKHOCTh ero
pasIoKeHUs Ha

MHOXUTCIIN,




3.2. Paznoxenne kBagparHoro Tpéxwiena | 3 0 PackiagsiBaTth Ha | YCcTHBIH  ompoc;

Ha MHORITeH MHOKHUTEIIN IIuceMeHHBIN
KBaJPaTHBIA TPEXUWICH | KOHTPOJIb;
¢ HeorpuuarenabHeiM | KoHTposbHas
JTMCKPUMHHAHTOM; pabora;

Uroro no pazueny )

Pa3zneu 4. Anre6panyeckue BripaxkeHus. Ajire6panyeckasi Apo6hb

4.1. | Aurebpamieckas 1podb. 2 0 3anuceiBaTh YcTHBIE  ompoc;

anredpanvecKue [IuceMeHHBIHM
BBIPKCHUS; KOHTPOJIb;

4.2. | Homycrumpie 3Hauenus nepemeHHsix, [ 7 0 Haxonutb obnacte | YcTHBIM  ompoc;
BXOJAIIIUX B anre6pa1/1'{eCKI/Ie OHpeI[eJ'[eHI/ISI HHCBMCHHBIﬁ
BbIpAXKCHUS.

palMOHAIBHOTO KOHTPOJIb;
BBIPAKCHHUS;

BBINOIHITL YHCIIOBBIE
MTOJICTAHOBKHU u

BBIUUCIIATh 3HAYECHHE

IpoOu, B TOM YHUCIE C

ITOMOIIILIO

KaIbKYJIATOPA;

4.3, OcHoBHOE CcBOIiCTBO anredpanyeckoit | 2 0 (I)OpMYJ'II/IpOBaTB V CTHBIH OIpoC;
Apooit. OCHOBHOE  CBOHCTBO | ITMCHMEHHBIH

anredpanveckon KOHTPOJIb;

IpoOM UM TNPUMEHSTh




ero TUTSE
npeoOpa3oBaHus
Jpo0eit;

4.4, Coxpatiienne apoGeii. 3 0 BemonusaTe neicTBus | YCTHBI — ompoc;
¢ anreOpamyeckumu | ITuceMeHHBIN
IpoOsIMu; KOHTpOJIb;

45. Crnoxenue, BbIYUTAHIE, YMHOKCHHE H | 3 0 BeinonHaTe neicTBUS | YCTHBIA — OINPOC;

JieJIeHHE aIreOpandecKux Apooeit.

¢  aireOpanvecKUMH
JIpOOSAMH;

ITuceMeHHbIH
KOHTPOJIb;

4.6. IpeobpaszoBannue BeIp@KEHUH, | 4 1
coJiepKaluxX anredpanueckue Jpoou.

IIpumeHnATH
npeoOpazoBaHus
BBIPAKCHUI U1
peleHus 3azauy;
BeIpaxats
[IEPEMEHHBIE u3
dbopmyn (puznueckux
reOMETPUUYECKHUX,
OTMMCHIBAIOLIUX
OBITOBBIE CHUTYAIIHH);

YerHBIE  ompoc;
ITuceMeHHbIH
KOHTPOJIb;

Hroro no pasneny 15

Pazpgen 5. YpaBHeHuA U HepaBeHcTBa. KBaJpaTHble ypaBHeHUA

5.1. KBanpatnoe ypaBHeHue. | ] 0

Pacmioznasarts

VYerHBI - ompoc;




KBaJpaTHbIE
YpaBHEHUS;

ITnceMeHHEBIN
KOHTpOJIb;

5.2, | Henommoe kBanpaTHOE ypaBHEHHE. 3anuceiBaTh Gopmyay | YCTHBIM  ompoc;
KOpHeW kBajapatHoro | IIuceMeHHBIM
YpaBHEHHUS,  pellaTh | KOHTPOJIb;
KBaJpaTHbHIC
YpaBHEHUS] — TIOJHbIE
u HEIOJIHBIE;
[IpoBoauTH
IIPOCTEUIINE
WCCIIETIOBAHMUS
KBaJPaTHBIX
YpPaBHEHU;

5.3. | Popmyma  xopHeH  KBajpaTHOTO Pemrate  ypaBHeHus1, | YCTHBIH  ompoc;

YPABHCHIA. CBOJISIIIHECS K | IITnuceMeHHBIN

KBaJPaTHBIM, C | KOHTpOJIb;
MIOMOUIbIO
npeoOpa3oBaHui u
3aMEHOM NEPEMEHHOM;

5.4, | Teopema Buera. dopmynupoBaTh YcTHBIE  ompoc;
teopeMy Bwuera, a | [IuceMeHHbIi
TaKxe 0o0paTHYIO | KOHTpPOJIb;

TEOpeMy, IPUMEHATH
3TH  TEOpeM  Jjsd
peleHus 3ajau;




5.5. | Pewenue ypasuenuii, ceopimmnxcs K | 2 Pemarp  ypaBHeHMs, | YCTHBIH  ompoc;
KBAAPATHBIM. CBOJISIIIHECS K | IIuceMeHHBIN
KBaJIpaTHbIM, ¢ | xoHTpOIMDB;
IIOMOUIbIO
npeoOpa3oBaHUA u
3aMEHOM IIEPEMEHHOM;
HaOmronare u
aHaJIM3UPOBATh CBS3b
MEXAYy KOpHSMU U
Ko punreHTamMu
KBaJIPaTHOTO
YpaBHEHUS;
5.6. Ipocteiimme  ApoOHO-palMOHANbHBIE | 3 Hab6mronare u | Yerabri OIpoC;
YPABHEHILA aHanu3upoBaTh CBA3b | IIuceMeHHBIN
MEXIYy KOpPHSMH U | KOHTPOIIb;
Ko punreHTamMu
KBaJIpaTHOTO
YpaBHEHHS;
5.7. | Pemenue  TexcToBbIX  3amay ¢ | 2 Pematp TEKCTOBBIE | YCTHBIA  ONIPOC;

TIOMOLIBIO KBaAPAaTHBIX ypaBHeHI/Iﬁ

3aauu
anredpandecKkum
CHOCO0OM:
MEePEeXOUTh oT
CJIOBECHOU
(bopMyITUPOBKHI
YCIIOBUSL  3aa4ll K
anredpandecKou
MOZEIN IIyTEM

[InceMeHHbBIN
KOHTPOJIb;




COCTaBJICHUS
yYpaBHEHUS,  peuiaTh
COCTaBJICHHOE
ypaBHEHUE;
WHTEPIPETUPOBATH
pe3ynbTart;
3HAKOMUTHCS c
UCTOPUEN  pa3BUTHUS
anreOpsl;

Hroro no pazneny:
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Pa3nen 6. YpaBHenus u nepaBeHcTBa. CHCTeMb] ypaBHEHHI

6.1. | Jlumeiinoe ypasmemne ¢ aByma | 2 0 Pacnio3naBath YCTHBIE  ompoc;
MEPEMEHHBIMH, €r0 IpaduK, IPUMEPHI JINHEHHbBIE aBHeHMs | IImcbMeHHBINM
pelIeHrsl ypaBHEHUH B LEJIBIX YHUCIAX. yp

c IBYMS | KOHTPOJIb;
MePEeMEHHBIMU;
6.2. | Pemenme cucreMm JAByX JHMHEHHBIX | 3 0 Pemars cucreMsl 1ByX | YCTHBII  ompoc;
YPaBHEHUH ¢ AByMs NEPEMECHHBIMH. o < o
JVMHEWHBIX ypaBHeHUH | [ImcbMeHHBIH
c JIBYMs | KOHTPOJIb;
NIepEMEHHBIMH
IMOJCTaHOBKOM 51
CIIO)KEHUEM;
6.3. | Hpumeps peleHus cucrem | 3 0 Pemrate mpocreiimme | YeTHBIH  ompoc;

HEJIMHENHBIX YPaBHEHUH C JByMs
NIEPEMEHHBIMH.

CHUCTEMBI, B KOTOPBIX
OJHO U3 YpaBHEHUU HE

IIncbMeHHbBIN
KOHTPOJIb;




ABIIIETCS JIMHEWHBIM;
[IpuBouTH
rpagu4ecKyro
UHTEPIPETALNIO
pelleHus ypaBHEHUs C
JIBYMsI TIEPEMECHHBIMU
U CHUCTEM YpaBHEHHH C
JIBYMsI TIEPEMCHHBIMU;

6.4. I'paduueckas 2
HHTEpIpETaNns YpaBHEHUSI C  JBYMs

NEPEMEHHBIMUA U CUCTEM ypaBHeHI/Iﬁ C
ABYMs ICPEMEHHBIMU.

Crpouts rpaduku
JIMHEMHBIX

YpaBHEHUH, B TOM
qucie UCIIOJIB3YS

u(ppoBbIE  PECypCHI;
Paznuuatb

napajujieiabHble u
IIEPECEKAIOIINECS
IIPSAMBIE o ux
YPaBHEHUSM,;

Yerapii - onpoc;
ITucpmeHHbIN
KOHTpOJIb;

6.5. Pemienne  TekcroBBIX  3amad ¢ | 3
MOMOMLIBIO CHCTEM YPaBHEHHI

Pemars TEKCTOBBIC
3a7a4n
anredpandecKkum
CIocoooMm;

YerHBIE  ompoc;
[IucemenHbI
KOHTpOJIb;
KoHnTponbHas
pabora;

Hroro o pasueny: 13

Paszgen 7. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa




7.1. | Ymcnosbe  mepaenctBa M HX dopMynupoBaTh VYerHBIE  ompoc;

CBOWCTBA. v o
CcBOMCTBA  4MCIOBBIX | IIuceMeHHBIN
HEPaBEHCTB, KOHTpOJIb;
WJUIFOCTPUPOBATH  UX
Ha KOOPJAMHATHOU
MpSAMOM, JTOKA3bIBATh
anreOpanyvecK;

7.2. | HepaseHCTBO ¢ OHOI NEPEMEHHOM. [TpumensaTs cBoiicTBa | YCTHBIH  OmpoOC;
HepaBeHCTB B xoje | IluceMeHHbIN
peuieHus 3a/1a4; | KOHTPOJIb;

7.3. | Jlumcfinble HepaseHCTBa ¢ OAHOMH Pematp JTUHEWHBIe | YCTHBIA  Ompoc;

NIEPEMEHHOHN U UX pellIeHHE. o o
HepaBeHCTBAa ¢ oAHoW | IIuceMeHHbIN
IIEPEMEHHOM, KOHTPOJIb;
n300paxaTh peleHue
HEPaBEHCTBA Ha
YHUCIIOBOM IPSAMOM;
7.4. CucremMsl JTUHEHHBIX HEPABEHCTB C PemaTL CUCTEMBI YCTHBIﬁ OHpOC,
OJIHOM TIEPEMEHHON U UX PELICHHE. o o
JUHEHHBIX [TuceMeHHBIM
HEPaBEHCTB, KOHTpOJIb;
n300paxaTh peleHue
CHUCTEMBl HEPaBEHCTB
Ha YHUCIIOBOW MPSAMOI;
7.5, | Wsobpaxenne pemenns JmHeHHOro Pemars CUCTeMBbI | YCTHBIH  OIpOC;
HEpaBCHCTBa H nx CHCTEM Ha ~ 153
JMHENHBIX [InceMeHHBIM

YK CIOBOM MPSIMOi




HEPaBEHCTB,

n300paxaTb peLIeHUE
CHUCTEMBl HEPABEHCTB
Ha YHUCJIOBOW MPSAMOI;

KOHTPOJIb;
Konrtponbnas
pabora;

Uroro no pazneny:
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Pa3L[e.11 8. ®yHKuuu. OCHOBHbIE NIOHATUSA

8.1. | lowusrue pynkuuu. Hcnonp3oBath VYerHbli  onpoc;
(YHKIIMOHAJIbHYIO [IncemenHsbIi
TEPMUHOJIOTHIO U | KOHTpPOJIB;
CHUMBOJIHKY;

8.2. | Obnacts ompenenenus W MHOKECTBO Bbruncnsate 3HaueHus | YCTHBIE — ompoc;

3HAYCHUH (YHKIHUH.

GyHKIMH, 3aJaHHBIX
dbopmynamu (pu
HEO0OXOIUMOCTH
UCIIOJIb30BATh
KaJIbKYJISATOD);
COCTaBJISTh  TaOJIHUIIBI
3HAYCHUH  (YHKIUY;

ITuceMeHHbIH
KOHTPOJIb;

8.3. CriocoOb1 3amanust QyHKIHUI.

Ctpouth MmO TOYKAM
rpaduku  QYHKIUI;
OnuceiBaTh CBOMCTBA
GYHKIIMM Ha OCHOBE
eé rpaduueckoro
MIPEICTaBIICHHUS;

YeTHBI  OIpoC;
TT1ceMeHHbBIN
KOHTPOJIb;




8.4. | T'padux dynkumu. Hcnonb3oBath VYerHbll  onpoc;
(bYHKINOHATIBHYIO [IncemenHsbIi
TEPMUHOJIOTHIO U | KOHTPOJIb;
CHUMBOIJIUKY;
Uccnenosatn
npUMepbl  IpauKOB;
OTPAKAIOIINX
peanbHbIe IIPOLIECCH U
SIBJIICHHUS;

8.5. CaoiicTBa QyHKIUH, X OTOOpa)kKeHue UccnenoBarh YcTHBI  ompoc;

?ga Puke npumMepbl  rpadukos, | [TnceMeHHBIH

OTPAXKAIOIINX KOHTpOJIb;

peanbHbIe IIPOLIECCH U
SBJICHUS;

[IpuBoguTh NpPUMEpPHI
MPOLECCOB U SIBIICHUI

c 3aJIaHHBIMH
CBOMCTBaMH;
Hcmons30BaTh
KOMIIBIOTEPHBIE
MPOTPAMMBI TSt

MOCTPOCHUSI TPpahuKOB
GyHKIUI U U3Yy4eHHUS
Ux CBOICTB;

Hroro no pazneny:




Pasnen 9.<DYHKI.U/IH. YucnoBbie QYHKIUU

9.1. Yrenue 1 nocrpoenre | ()5 Haxomuth ¢ momompto | YCTHBIM  Ompoc;
rpaduKoB (YHKIHH. o
rpaduka ¢ynkuun | ITnceMeHHBIH
3HA4eHUEe OJHOW U3 | KOHTPOJIb;
paccMaTpuBaeMBbIX
BEJIMYMH 110 3HAYECHUIO
ApYyroi;
9.2. | Upnmepst  rpapukos  pynkumii, | 0.5 B HECJIOKHBIX | YCTHBIH  OIPOC;
OTpaxarlunx peajlbHbIC ITPOLECCCHI. o
ciydasx  BblpaxaTh | [InceMeHHbIH
bopmyroit KOHTPOJIb;
3aBUCUMOCTb  MEXIY
BEIIMYMHAMU;
9.3. | PyHKuuu, omnchBaroLMe NMPAMYIO U | 2 OnwuceiBath Xapakrtep | YCTHBIM  ompoc;
o0paTHyIO IPONOPLUUOHATIbHbIC < o
U3MEHEHHUS onHo#t | IIuceMeHHbIH
3aBUCUMOCTH, UX Fpa(l)I/IKI/I.
BEJIMYHHBI B | KOHTPOJIb;
3aBUCUMOCTH oT
U3MEHEHUs  JIpYrow;
9.4, | lunmepbona. 2 PacniosnaBate  BuAbBI | YCTHBIH  OmpoC;
u3yyaeMmblx QyHKUui; | [TnceMeHHbIN
KOHTpOJIb;
9.5. | I'papux pysxuum y = x* 2 IToxa3piBaTh VYerHBIE  ompoc;
CXEMaTUYECKHU IIucemenHbIi
MOJIO’KEHUE Ha | KOHTpOIIb;




KOOPJMHATHOMN
IUIOCKOCTH  TpauKOB

byHKIMA BUaa: y= X2,

y = X3,y=KopeHb
KBaJpaTHBIN U3 X, y =
I X I;

9.6. | dymxmmmy=x%y=x> Hcnons3oBarh YerHBI  ompoc;
y=Vx, y=IxI; rpaduueckoe pemerne (byHKIIMOHATIHHO- [TucrmeHHbIiH
YpaBHCHUHN U CUCTEM YPABHCHUU Fpaq}quCKI/Ie KOHTPOHL;

NpeJCTaBICHUAS  JIJIsS
peLeHus u
MCCIICTOBAHMS
YPaBHEHUH U CHCTEM
YPaBHEHUN;
[IpuMeHsTH

uu(ppoBbIE  pecypchl
Ui MIOCTPOCHHUS

rpadukoB  (QYHKIIHII;

Uroro no pazgeny:

Pasaen 10. [loBTOpeHue U 06061 eHHE

10.1.

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcoB 7 M & KIJIAccoB,

0000111EHNE 3HAHWIA.

BeiOupars,
MIPUMEHSATb,
OIICHUBATh  CIIOCOOBI
CpaBHEHUS YuCelnl,
BBIYHCIICHHI,
npeoOpa3oBaHUA

BBIP)KEHUH, pelieHus

YeTHBI  OIpoC;
[TuceMenHbI
KOHTpOJIb;
Kontponbhas
pabora;




YpaBHEHUM;
Ocy1ecTBIATH
CaMOKOHTPOJIb
BBITIOJIHSIEMBIX
NeUCTBUA u
CaMOIIPOBEPKY
pe3ynbTara
BBIYHCIICHHI,
npeoOpa3oBaHU,
IIOCTPOCHHU;
Pemarp 3amaun  u3
peanbHOI JKU3HH,
MPUMEHSITh
MaTeMaTUYECKHe
3HAHUA AJI1 pPEUICHHs
3aay = U3 JPYrux
MPEIMETOB;

Pemars TEKCTOBBIE
3a/la4yd, CpaBHUBATH,
BBIOMpPATh  CIIOCOOBI
perieHus 3a/1auu;

Uroro no pazgeny:

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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