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AHHOTAIMS

Pabouas nporpamma coctaBieHa Ha ocHOBe PDenepaibHOTO roCyIapCcTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111ero 00pa3oBaHus B Hell TakKe y4UTBIBAIOTCS OCHOBHBIE UJIEW U TOJI0KeHUs [IporpamMebl
pa3BuTHs U (GOPMUPOBAHUS YHUBEPCAITBHBIX YICOHBIX JICHCTBUN I OCHOBHOTO OOIIEro 00pa3oBaHUsl.

Co3HaTenbHOE OBJIAZICHUE YYAITUMUCS CHUCTEMON alreOpandeckux 3HAHUM M YMEHHH HEOOXOIMMO B TIO-
BCEHEBHOM KU3HU [T U3YUEHHSI CMEKHBIX JUCIUIUIUH U TPOIOJDKCHUST 00pa30BaHMsL.

Anre0Opa SBIIS€TCS OJJHUM U3 OTIOPHBIX IPEAMETOB OCHOBHOM IITKOJIBI: OHA 00ECTIEUNBACT U3YUYEHUE IPYIHX
JUCUMIUIMH. B mepByro ouepep 3TO OTHOCHUTCS K IIPEeIMETaM €CTECTBEHHOHAYYHOI'O IMKJIA, B YACTHOCTH K
¢usnke. PazBuTre JIOTMUECKOTO MBIMUICHUS YYAIIUXCs IPH 00yICHHH aireOpe CrocoOCTBYET YCBOCHHIO MPE/ -
METOB I'yMaHUTapHOro Iukia. [IpakTuueckne yMeHHs M HaBBIKM alreOpandyeckoro xapakrepa HeoOXOIUMBI
U1 TPYAOBOW U Mpo¢eCcCHOHATbHON OArOTOBKHU IIKOJBHUKOB.

CBOM B3IJIAJIbl U YOSKJIEHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIE PELLICHUSI.

N3yuenune anreOpbl CYIIECTBEHHO PACIIUPSET KPYro3op ydamniuxcs M3ydenue anreOpsl mo3BoJiseT Gopmu-
pOBaTh YMEHUS U HaBBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHKE CBOEH pabOThl, MOUCK pallMOHANbHBIX MyTei
eé BBIINIOJTHCHHA, KPHUTHUYCCKAsA OILICHKa PE3YyIbTAaTOB. B mponecce M3y4CHUA anre6p51 IIKOJBbHUKU IOOJIKHBI
HAYYHUTHCA HU3JIaraTb CBOU MBICIIN SICHO W UCYCPIIBIBAIOIIC, JITAKOHUYHO U éMKO, HpI/IO6peCTI/I HAaBBIKN '—IéTKOFO,
AKKYPAaTHOI'O U T'PaMOTHOI'O BBITIOJIHEHUSA MAaTEMATUUICCKHUX 3amncen.

basucHblii yaeOHBIN MJ1aH HA W3ydeHue anredpsl B 7 — 9 Kiaccax OCHOBHOM IIKOJIBI OTBOJIUT MO 3 yaca B
HEJIENI0 B TeYEHUE KaXK0T0 roja o0y4ueHus, Bcero 315 ypokos.

INJIAHUPYEMBIE PE3YJIBTATDI n3ydyenusi kypca ajareopsl B 9 kiacce
[Iporpamma obecrieunBaeT TOCTHXKEHHUE CIEAYIOMNX PE3yJIbTaTOB OCBOSHHUS 00pa30BaTEIHLHOM Mporpam-
MBI OCHOBHOTO 00111eT0 00pa30BaHMUs:

npeomemmule.

1) ymeHue paboTaTh ¢ MaTEMaTUYECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BJICYCHUE HEOOX0auMOi nHpopMa-
[[UH), TOYHO U I'PaMOTHO BBIPAKATh CBOM MBICIIH B YCTHOHM W NMUCHMEHHOW PEYH, IPUMEHSISI MaTeMaTHue-
CKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY, UCIIOJB30BaTh PA3JIMYHbIC SI3BIKK MATEMAaTHKHU (CJIOBECHBIH, CHMBO-
JMYECKUH, Tpaduueckuii), 000CHOBBIBATh CYXKICHHS, TPOBOJUTH KIaCCU(PHUKAIIMIO, T0Ka3bIBaTh MaTeMa-
TUYECKUE YTBEPIKIACHUS;

2) BiajgcHUE 0a30BBIM IMOHATUHHBIM anmapaToM: UMETh TPEJICTABICHUE O 4YHCIE, BIAJICHUE CUMBOJIbHBIM
SI3BIKOM aJIreOphl, 3HAHKUE JIEMEHTAPHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, (DOPMUpPOBAHUE MPEICTABIIC-
HUHM O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B PEATHBHOM MHPE M O PA3IMYHBIX CIOoco0ax MX U3Yy4eHHUs, 00
0COOEHHOCTSIX BBIBOJIOB U IMIPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapaKTep;

3) yMEHHE BBINOJHATH alreOpandeckue MpeoOpa3oBaHUs PAIlMOHAIBHBIX BBIPAKCHUMA, NMPUMEHSATh UX JUIS
peleHus yueOHbIX MaTeMaTHUCCKUX 3a/1a4 M 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUCOHBIX TIPEAMETaX;

4) yMEHHE IO0JIb30BaThCsI MATEMATHUYECKUMH (OPMYJIAMU U CAMOCTOSTEILHO COCTaBJIATH (POPMYJIbI 3aBHCH-
MOCTEH MEX/1y BETHUMHAMH HA OCHOBE 00OOIICHHUS YaCTHBIX CIy4aeB U IKCIICPUMEHTA,;

5) yMEHHE pelaTh JIMHEHHbIC ypPaBHEHUS U HEPABEHCTBA, a TAKXKE MPUBOIUMbBIC K HUM YPaBHEHUS, HEPABECH -
CTBa, CUCTEMBI; IPUMEHSTH TpadUyecKue MpeaAcTaBIeHUs s PEIICHNUsS U UCCIIeOBaHMs YpaBHEHUN, He-
PaBEHCTB, CHUCTEM; MPUMEHATh MOJTYYCHHbIE YMEHHMs Ul peUIeHUs 3aJady W3 MaTeMaTUKU, CMEKHBIX
MPEeIMETOB, MPAKTUKU;

6) OBIAJCHHE CUCTEMON (PYHKIMOHAIBHBIX MOHITUH, (YHKIHOHATIHHBIM SI3BIKOM U CHUMBOJIUKOW, YMEHHE
CTpouTh rpaduku QYyHKIUI, OMMCHIBATH X CBONCTBA, UCIOIH30BaTh (PYHKIIMOHATHHO-TpaduyecKue npe-
CTaBJICHUS JUIS ONIMCAHMS U aHAIHM3a MAaTEeMAaTUYECKHUX 3a71a4 U PeaTbHbIX 3aBUCHMOCTEHH;

7) OBIIaJileHHEe OCHOBHBIMU CIIOCOOAMU MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;



8) yMeHHue INPUMEHATb W3YYEHHBIE MOHATHUS, PE3YJIbTaThl U METO/IbI NIPU PELICHUU 3a/a4 U3 Pa3IM4YHBIX pa3-
JIEJI0OB Kypca, B TOM YHCJIE 3ajad, HE CBOJSAILIUXCSA K HEMOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJIr0-
pUTMOB

9) Pauuonanvhsie yucia
BeInyckHUK Hay4duTes:

1) moHUMAaTh OCOOEHHOCTHU AECATUYHON CUCTEMBI CUNUCIICHHUS,

2) BiaaeTh NOHATHUSIMM, CBA3aHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YHCEN;

3) BBIpakaTh YKCJa B SKBUBAJICHTHHIX (hopMax, BEIOMpas HanOoJee MOIXOIAIIYI0 B 3aBUCHIMOCTH OT KOH-
KPETHOU CUTYallNH;

4) cpaBHUBAThH U yIOPALOYNBATH pAlMOHAIIBHBIE YUCIIA;

5) BBIMOJHATH BBIUMCICHUS C PAIIMOHATILHBIMU YMCIAMH, COYETasi YCTHBIC M MUCbMEHHBIC MPUEMBI BBIYHUC-
JICHU, IPUMEHEHNUE KAJIbKYJIATOPA;

6) UCIOJIb30BATh MOHATUS U YMEHUS, CBSI3aHHBIE C MPONOPLHUOHAIBHOCTBIO BEJINYUH, IPOLIEHTAMH B XOJ€
pelIeHns MaTeMaTHYeCKUX 3a/1ad M 3a/1ad U3 CMEKHBIX MPEIMETOB, BHINOJHATh HECIOXKHBIE MPAKTHUYECKUE
pacuerTsl.

BBIMYCKHUK TIOJIYYUT BO3MOKHOCTb:

7) TO3HAKOMMTHCS C O3UIIMOHHBIMU CHCTEMAaMH CUUCIIEHUS C OCHOBAaHUSAMU, OTJIMYHBIMHU OT 10);

8) yriayOuTh U pa3BUTh NPEACTABICHUS O HATYPAJIbHBIX YHCIAX U CBOMCTBAaX ACIUMOCTH;

9) Hay4YUTHCSI MCMOJB30BaTh MPUEMBI, PAlMOHAIM3UPYIOLUIUE BBIYUCICHUS, MPUOOPECTH MPUBBIYKY KOH-
TPOJIMPOBAThH BBIUMCIICHUS, BBIOUpAs MOIXOASIINN A1l CUTYaIH CT10co0.

Jeiicmeumenvnuie uucna
BrimyckHUK Hay4duTCS:

1) ucnonab30BaTh HaYaIbHbIE MPEJCTABICHUS O MHOYKECTBE JEMCTBUTEIBHBIX YHCET;
2) BIAACTh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €TO B BHIYHUCICHUSX.

BBIMyCKHUK TIOJIyYUT BO3MOKHOCTb:

1) pa3BUTh NPEACTABICHUE O YKCIIE U YHCIOBBIX CUCTEMAX OT HATypaJIbHBIX J0 JEUCTBUTEIBHBIX YUCEN; O
pPOJIY BBIYUCIICHUM B YEJIOBEYECKOM MPAKTHUKE;

2) pa3BUThH U YIIIyOUTh 3HAHUS O JECATHUYHOM 3amucu JEHCTBUTENBHBIX Yncen (MEPUOANYECKUE U Helepu-
OJIMYECKHE IpooHn).

H3zmepenus, npubnusicenusn, oyeHku

BeinmyckHUK HayduTcs:

1) ucnosib30BaTh B XOJ€ PELICHUS 3a/ad AJIEMEHTapHbIE MPEJICTaBICHUS, CBSI3aHHbIE C MPHUOIMKEHHBIMU

3HAQUYECHHUSIMU BEJIMYMH.
Buinycknux nonyuum o3mooicnocms.
2) nouamwv, umo 4uciosvie OanHbvle, KOMOpble UCNONb3VIOMCA OJIs XapAKMepUCmuKU 00beKmoa8 OKpyica-
rouje2o Mupa, AIAI0MC NPeUMyWecmeeHHO NPUOIUNCEHHbIMU, YMO NO 3aNUCU NPUOTIUICEHHBLX 3HAYe-
HUL, CO0epAHCaAUUXcsl 8 UHGHOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O NOSPEUHOCU NPpUOIUdICe-
HUsL,

3) noHamws, ymMo nocpeuHoOCMyb pe3yibmama blUUCIeHUL 00NIHCHA ObIMb COUBMEPUMA C NOCPEULHOCTNBIO
UCXOOHBIX OAHHBIX.

Anzeopauueckue eviparxcenus
BrinyckHUK HayduTcs:

1) BIaieTh MOHATHIMH «TOXKIECTBOY», «TOXKJIECTBEHHOE IPEe0Opa3oBaHUey, pelIaTh 3a/lauu, COoAep Kallnue

OYKBEHHBIE JIaHHBIE; pab0TaTh C POPMYITaAMH;

2) BBITIOTHSATH TPeoOpa3oBaHus BBIPAXKEHUM, COAEPIKAIINX CTETIEHU C LEIbIMU MOKa3aTelsIMH U KBajpart-

HbIE KOPHH;

3) BBIMIOTHSATH TOKJECTBEHHBIEC MPeoOpa30BaHusl PallMOHATBHBIX BRIPAKEHUI Ha OCHOBE MPaBUII ACHCTBUIA

HaJ MHOTOWICHAMH U alreOpandyeckuMu IpoOosiMH;

4) BBIIIOJIHSATH Pa3JI0KEHHE MHOTOUJIEHOB HA MHOKHUTEIH.

Buinycknux nomyuum o3zmoorcnocms:
5) Hay4umucs 8bINOIHAMb MHO20UWA208ble NPEoOPA308aHUS PAYUOHATLHBIX GbIPAINCEHUU, NPUMEHS WU~
POKull Habop cnocobos u nPUémos;



6) NPUMEHAMb MOXHCOeCmB8eHHble Npeobpa308anus Oisl peuweHus 3a0ay U3 PpaziuyHbIX pasoenos Kypcd
(Hanpumep, 0151 HAXOHCOEHUSA HAUOOTbULE20/ HAUMEHBULE2O 3HAYEHUS BLIPAINCEHUS)

Ypasnenus

BeinyckHHUK HayduTes:

1) pewiaTb OCHOBHBIE BU/IbI JINHEWHBIX YPABHEHUN C OJHOW ITIEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHUH C
JBYMSI IIEPEMCHHBIMU;

2) MOHMMATh YPaBHEHHE KaK BKHEUIIYI0 MATEMAaTHYECKYIO MOJETb JJIsi ONMCAHUS U U3YUCHHS pa3-
HOOOpa3HBIX PeaTbHBIX CUTYAIH, PeIaTh TEKCTOBBIE 33JaUH allreOpandecKuM METOJIOM;

3) mpUMEHATh TpaguyecKre MPeACTaBICHUS ISl HCCICIOBAHNS YPaBHEHUH, UCCICAOBAHUS U pelIe-
HUS CUCTEM YPaBHEHUU C ABYMs MTEPEMCHHBIMHU.

Buinycknux nonyuum 6osmoorcnocms:
4) 081a0emsb CneyuarbHbIMU NPUEMAMU PelleHUs YPAGHEHUU U CUCTNEM VPABHEHU, Y8EePEeHHO npume-
HAMb annapam ypasHeHuti OJisl peueHusi pazHooopa3HblX 3a0ay U3 MAmeMamuKy, CMENCHbIX NPeoMemos,
NPAKMUKU,

5) npumenamo epaguueckue npedcmasieHus 01 UCCIe008AHUS YPAGHEHUL, CUCEM YPABHEeHUl, CO-
oeparcawux OyKeeHHvie Kodghpuyuenmeoi.
Hepagencmea
BBITTyCKHHUK HAyIUTCS:
1) MOHUMATh W IPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPAaBEHCTBA, CBOM-
CTBa YHMCIIOBBIX HEPABEHCTB;
2) pemaTh JTUHEWHbBIC HepaBEHCTBA C OJHOM IMEPEMEHHON U UX CHCTEMBI; pelllaTh KBAIPaTHbIC HEPAaBEHCTBA
C omopoi Ha rpaduyecKue MPEeACTaBICHUS;
3) MIPUMEHSTH alllapaT HEPaBEHCTB JIJIS PEIICHUS 3a/1a4 U3 Pa3IMIHbIX Pa3IeloB Kypca.
Buvinycknux nonyuum 603Mo#CHOCHb:
4) pasnoobpazHvim npuemam 00KA3amenbCmed HepAGeHCma, Y8epeHo NPUMEHAMb annapam HepaseHcms 0
peutenus pazHooOpa3HbIX MamemMamu4eckux 3a0ay U 3a0a4 U3 CMeNHCHbIX NPeOMemos, NPaAKMuKU;
5) npumenams epaguueckue npedcmasieHus 0 UCCIEO08AHUSA HEPABEHCME, CUCTEMbl HEPABEHCMS, cooep-
aHcauux OyKeeHHvle Kodghuyuenmeol.

Ocnoenvie nonamus. Yucnoevie hynkyuu
BrinmyckHUK Hay4YUTCS:

1) MMOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIBHBIC IOHATHUS | S3bIK (TEPMHHBI, CAMBOJIMYECKHE 0003HaUe-
HUSA);

2) CTPOMTH TPaQUKH AIEMEHTAPHBIX (DYHKIIMI; UCCIIET0BATh CBOMCTBA YMCIOBBIX (DYHKIIUI HA OCHOBE
W3yUYCHHSI TIOBE/ICHUS MX IPa(UKOB;

3) MOHUMATh (PYHKIIMIO KaK BOKHEHIITYI0O MATEMaTHYECKYIO MOJICIIh JIUIsl OTIMCAHUS TPOIIECCOB U SIBIICHHUI

OKPY’KaIOIIEro MUpa, MPUMEHATh (YHKIIMOHATIBHBIH A3BIK JUISl ONMCAHUS M HCCIICIOBAHUS 3aBUCUMOCTEI MEX-
ny pusndyeckumMu BeIMYMHAMY;

Buinyckruk noxyyum 603mModCHOCIb HAYUUMbCA.

4)nposooums uccredo8anus, C8A3aHHbLE C U3YUEHUEM CEOUCME YHKYUL, 8 MOM YUCTe C UCNOTb30BAHUEM KOM-
nviomepa, Ha OCHO8e ePApUKO8 U3YUEHHbIX QYHKYULL Cpoums Oosiee CLoNdCHble 2paduKu (KYCouHO-3a0anHble,
C «BLIKOJIOMBIMUY MOYKAMU U M.N.)

5) ucnonvzoeamo pynxyuoHnaibHbie npedcmasienus u cOUCMEa QYHKYULL 0I5l peuleHUus MamemMamuyecKux 3a-
0ay U3 paznuuHuIX paszoenos Kypcd.

Yucnoewvie nocnedogamenvHocmu

BrinyckHUK HayyuTCs:

1) MMOHUMATh U UCTIONB30BATh SA3bIK MOCIEI0BATENHHOCTEN (TEPMHUHBI, CHUMBOJIHUYECKHE 0003HAUCHUS );
2) MIPUMEHSATH POPMYIIBI, CBSI3aHHBIE C apU(PMETHUECKON 1 TEOMETPHUUECKOI POrpeccueii, u anmapar,
chOopMUPOBAHHBIN MPU U3YYEHUH JPYTUX Pa3AeTIOB Kypca, K pelIeHUIO 3a7a4, B TOM YHCIIE C KOHTEKCTOM M3
peanbHOM KU3HH.



Buinycknux nonyuum 603mMoACHOCMb HAYYUMBCAL:

3) pewiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM POPMYI N-20 YeHA U CYMMbl NePEbIX N YLeHO8 apudh-
Memu4ecKol U 2eoMempuieckou npo2peccull, NPUMEHsS. NPU SMOM annapam ypaeHeHul U HepaseHCcms,

4) nonumame apugdmemuuecKyo u 2eoMempuiecKyro npocpeccul Kaxk QyHKyuu HamypaibHo2o apeymMenma,
CBA3b16AMb APUPMEMUUECKVIO NPOSPECCUIO C TUHEUHbIM POCIOM, 2EOMEMPUYECKYIO — C IKCHOHEHYUATbHBIM
pocmom

Onucamenvnas cmamucmuka

BEBITyCKHUK Hay4YHTCS UCIIOJIB30BATh MPOCTEHIIIIE CITIOCOOBI TPEICTABICHUS U aHAJIN3a CTATUCTHICCKUAX
TAHHBIX.

Buinycknux nonyuum 603mooicnocms npuobpecmu nep8oHAUANIbHbIIL ONbIM OP2AHU3AYUU cOOPA OAHHBIX
npu nPosedeHuU Onpoca 0OUecCmeenHH020 MHEeHUs, OCYWeCmEIamsb UX aHaiu3, npeocmaesiams pe3yibmamol
onpoca 6 sude mabauysl, OUACPAMMbL.

Cnyuaitnvle coobimus u 6epOAMHOCY

BBITTyCKHHK HAyYUTCSI HAXOIUTh OTHOCUTEIHLHYIO YaCTOTY U BEPOSITHOCTH CITy4aitHOTO COOBITHSI.
Buinycknux nonyuum 603moicHocms npuobpecmu onvim npoeedeHUs CiyuanblX IKCNEPUMEHMO8, 8 MOM
yucie, ¢ NOMOWbIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAyU UX pe3yibmamos.
Komounamopuka

BBITTyCKHHK Hay4IUTCsI perraTh KOMOWHATOPHBIE 33a4d Ha HAXO0XK/ICHUE YnCiTa 00BEKTOB WIIH KOMOWHAIINH.
BoinycKHUK NOIYYUM 803MONCHOCb HAYYUMBCSL HEKOMOPLIM CREYUATbHBIM NPUEMAM DeUleHUs!
KOMOUHAMOPHBIX 3A0aH.

TemaTuyeckoe MIaHMpoOBaHue 9 Kiace

Ne HaumeHoBaHue pa3jaesia Kouan4yecTBo yacos
n/n
1 KBagparnunas GyHkius 22
2 YpaBHEeHUs 1 HEPABEHCTBA C OJJHOM EPEMEHHOMN 14
3 YpaBHEHUs 1 HEPABEHCTBA C IBYMS MIEPEMEHHBIMU 17
4 ApubmMernueckas ¥ TEOMETPUUYECKas MPOTPECCHUs 15
5 D1eMeHTHl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 13
[ToBTOpEeHUE 24
NTOI'O 105

Conepxanue TeM y4eOHOro Kypca ajaredpa 9 kiacc
1. CBoiicTBa ¢pynkuuii. KBaaparnunas ¢pynkuus
Oynkuus. CpoiictBa ¢pynkuuid. KBagpatueiii TpexuneH. PasnoskeHrne KkBagpaTHOTO TpexdsieHa Ha MHOKUTEIH.
®yukuus y = ax’ + bx + ¢, eé cpoiicTa u rpaduk. CreneHHas GyHKIMSL.

OcHOBHasl HeJb — PAaCIIUPUTh CBEJICHHMS O CBOMCTBAaX (PYHKIHMH, O3HAKOMHUTH OOYYaIOUIMXCS CO
CBOMCTBaMH U TpaMKOM KBaJPAaTUUHON (PYyHKLIUH.

B Hauane Tembl cucTeMaTH3UPYIOTCS cBedeHHS O (yHKuMAX. [IOBTOPSIOTCS OCHOBHBIE MOHSTHUS:
GyHKIUS, apryMeHT, 00JacTh onpenesneHus GyHKIuu, rpaguk. J[aloTcs MOHATHS O BO3PACTaHUU M YOBIBAaHUU
GyHKIMH, TPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM camMblM co3maercst 0a3za Uil YCBOEHHUS CBOMCTB
KBaJpaTUUYHOM W CTENEeHHOW QYHKIMHA, a Takke JUId JajdbHeWmero yriayOneHus (QyHKIMOHAIbHBIX
NpeJCTaBICHUN IPU U3YYEHUHU Kypca anredpsl U Hayajl aHaIu3a.




[ToAroTOBUTENBHBIM IIArOM K M3YYEHUIO CBOWCTB KBAJPATUYHONH (PYHKIMM SIBISIETCS TaKKe
paccMOTpEHHE BOIIPOCAa O KBAJPAaTHOM TPEXWIEHE U €ro KOPHSX, BBIJICICHWM KBajpaTa JBY4YlI€Ha U3 KBaJ-
pPaTHOIO TPEXWIEHA, Pa3JIOKEHUHU KBAaJPAaTHOIO TPEXWIEHA HA MHOKUTEIH.

U3yyeHne KBaApaTU4HOM (YHKIMM HAYMHAETCA C PACCMOTPeHHs (YHKIMU y=ax’, €& CBOICTB u
ocoOeHHOCTell rpaduKa, a Takke APYTHX YaCTHBIX BUIOB KBAIPATUYHON QYHKIMU — QyHKIUK y=ax>+n, y=a(X-
m)®. DTH CBEJICHUS MCHOJIB3YIOTCS TIPU M3ydEHHUM CBOMCTB KBaJpAaTUYHOM (YHKIMH oOLIero Buia. BaxkHo,
4TOOB! 0OYJaKOIIMEC MOHAIM, 4To Tpaduk QyHKUUM y = ax’ + bx + ¢ MoxeT ObITh HOIy4eH M3 rpaduka
QyHKIMM y = ax® ¢ IOMOMLIBIO JABYX MapajllelbHbIX I1€PEHOCOB. IIpHEMBI MOCTpoeHHs rpaguka GpyHKIUH y =
ax’> + bx + ¢ 0TpabarThIBalOTCAd Ha KOHKPETHBIX IpHMepax. IIpu 3ToM 0co60e BHUMAHHUE CIELYyeT YIAEIUTh
(bopmMupoBaHHI0 Yy 00yUYarOIUXCS YMEHHs YKa3bIBaTh KOOPAMHATHI BEPIIMHBI MapadoJbl, €€ OCh CUMMETpPHUH,
HaIpaBJIeHUE BETBEH NMapadoJIbl.

[Ipy w3yyeHMH 5TOM TEMBI JNaNbHEHIIEEe pa3BUTHE NOJYY4aeT YMEHHE HaxXOOUTh IO TpapuKy
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKIIMH, a TAKXKE POMEXKYTKH, B KOTOPBIX (DYHKIIUSI COXPaHSET 3HAK.

OOyuaromuecss 3HaKOMATCS CO CBOMCTBaMM CTENEHHOW (QYHKIMM y=X" HpU YETHOM M HEYETHOM
HaTypaJIbHOM I0oKa3zareie n. BBoauTcs mnoHsTHE KOpHSA n-i creneHu. OOydaromuecs NOJIKHBI TOHUMATh
cMbIc 3amrceii Bua -27 , {81. Ouu momydaroT npeacTaBIeHne 0 HAX0K/ICHHH 3HAYCHHH KOPHS C TTOMOIIBIO
KaJIbKYJIATOPA, IPUYEM BbIpaOOTKAa COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcs.

2. YpaBHeHUs] M HEPABEHCTBA € O/IHOI MepeMeHHOM

ensie ypaBHeHus. J[poOHbIe panmoHanbHBIE ypaBHeHHS. HepaBeHCTBa BTOpPOWM CTENEHHM C OJHOU
rnepeMeHHOM. MeTo1 MHTepBaJIOB.

OcHoBHasi meJdb - CHCTEMAaTH3UPOBATh M OOOOIIUTH CBEACHUS O PEIICHUH IENBIX U JIPOOHBIX
palMOHANLHBEIX YPABHEHHH ¢ OJHOM MepeMeHHOM, cOpMUPOBATh yMEHHE pellaTh HEpaBEHCTBA BUJA aX” + bx
+¢>0 mm ax® + bx + ¢<0, rme a 0.

B sTo#i Teme 3aBepiaeTcs U3y4eHUE palMOHAIbHBIX YPABHEHHI C OJIHOW MepeMeHHO#. B cBsi3u ¢ 3TM
MIPOBOJIUTCST HEKOTOpPOE 000O0IeHUE W YriyOJeHHWe CBENeHUU 00 ypaBHEHUAX. BBOIATCS MOHSATHS IIEIOTO
paloHaIbHOTO ypaBHEHHUs U ero crerneHd. OOydyaroniyecss 3HAKOMSTCS C PElIEHHWEM YPaBHEHHMH TpeTbeid
CTENIEHW WM YETBEPTOW CTENEHU C MOMOIIBIO PA3IOKEHHUS HAa MHOXHUTEIM W BBEICHUS BCIIOMOraTeIbHOMN
nepeMeHHol. MeTon pelieHus] ypaBHEHUN MyTeM BBEICHHS BCIIOMOTATENIbHBIX MEPEMEHHBIX OyAeT HMIMPOKO
WCIOJIb30BAThCA JAJbHEUIIEM IpU PEIIEHUH TPUTOHOMETPHUYECKHUX, JIOTapu(MUYECKUX U APYTHX BHUIOB
YpaBHEHUU.

Pacmmpsiorest cBefeHHs O pelieHHH JpOOHO palMOHANBHBIX YpaBHEHUH. Ydalquecss 3HAKOMSTCA C
HEKOTOPBIMH CIIELMAIBHBIMU [TPUEMAMU PELICHUS TAKUX YPABHEHUM.

dopMupoBaHHe YMEHMil pelaTh HepaBeHCTBA BUaa  ax> + bx + ¢>0 wmmm ax® + bx + ¢<0, rme a=0,
OCYILIECTBJISIETCS C OMOPOil Ha cBeleHUs O Tpaduke KBAApaTUUHONW (YHKIMHU (HAIpaBlIeHWE BETBEH mapadosibl,
€€ pacIoJI0)KEHNE OTHOCUTENIBHO OCH OX).

VYyamuecs 3HaKOMATCSI ¢ METOJIOM MHTEPBAJIOB, C IOMOILIBIO KOTOPOI'O PELIAKOTCS HECIOKHBIE PALIMOHAIbHbBIE
HEpaBEHCTBA.

3. YpaBHeHUS M HEPaBEHCTBA € IBYMS llepeMEeHHbIMH

VYpaBHeHHE ¢ ABYMS MepeMeHHBIMH U ero rpaduk. CucreMbl ypaBHEHUN BTOpoil cTemeHu. Perienue
3a/1a4y ¢ IOMOILBIO CUCTEM YpaBHEHUU BTOpoi crerneHu. HepaBeHcTBa € IByMsl IEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHasi mejdb - BBIPA0OTaTh YMEHHME pEIIaTh MPOCTEHIIME CUCTEMBI, COJIEpKallie ypaBHEHUE
BTOPOM CTENEHHU C JIBYMS IEPEMEHHBIMU, U TEKCTOBBIE 33J]a4H C MIOMOIIIbK COCTABJICHUS TAKUX CUCTEM.

B nanHoli TeMe 3aBepiaeMcs U3y4eHUEe CUCTEM YPABHEHUN ¢ ABYyMsI iepeMeHHbIMU. OCHOBHOE BHUMAaHUE Y Jie-
JISieTCs CUCTeMaM, B KOTOPBIX OJTHO U3 ypaBHEHUI MepBOI CTENEHH, a Ipyroe BTopoil. 3BecTHbI 00yyaro-
HIMMCs coco0 MOACTaHOBKM HAaXOAUT 3/€Ch JajbHelIee MPUMEHEHHE U MTO3BOJISIET CBOIUTH PEIlIEHHE TaKuX
CHCTEM K PELICHHIO KBAJPAaTHOTO YPAaBHEHUS.

O3HakomiieHHe 00yJaroIuXcs ¢ MpUMEpaMy CUCTEM ypaBHEHUH C IBYMs IEPEMEHHBIMH, B KOTOPBIX 00a ypas-
HEHUS BTOPOU CTENEHH, JOJDKHO OCYILECTBIATHCS C IOCTATOYHON OCTOPOKHOCTBIO M OTPAHUYUBATHCS IIPO-
CTEUIIMMU TPUMEPAMH. ITpuBiieueHNE U3BECTHBIX
oOyyaromumcs rpaduKoB MO3BOJISIET IPUBECTH MPUMEPHI IpahuUecKoro pemeHus cucteM ypasHeHuid. C no-
MOIIBIO TpapUUECKUX MPEACTaBICHUI MOXKHO HAMIIAIHO MOKa3aTh 00YYaIOLUIMMCS, YTO CUCTEMBI IBYX ypaBHe-
HUH C IByMsI IEPEMEHHBIMH BTOPOM CTETIEHU MOTYT UMETh OJIHO, /1BA, TPH, YETBIPE PEIICHUS NN HE UMETh
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peLieHui. Pa3paboranHbIii
MaTeMaTUYECKUH anmapar I103BOJIET CYIIECTBEHHO PACIIUPUTh KJIACC COAEPKATEIbHbBIX TEKCTOBBIX 3a/1a4,
penIaeMbIX ¢ IOMOIIBIO CUCTEM YpaBHEHUN. VI3ydeHue TeMbl 3aBepIIacTCs BBEICHUEM IIOHATHI HEPABEHCTBA C
JBYMS IEPEMEHHBIMH U CHCTEMBI HEPABEHCTB C IByMs IepeMeHHbIMU. CBenieHus 0 rpadukax ypaBHEHHIH ¢
JBYMS IIEPEMEHHBIMU MCIIOJIB3YETCS IIPU WUIFOCTPALIMM MHOYKECTBA PELICHUN HEKOTOPBIX IPOCTEUIINX HEPA-
BEHCTB C JIByMs IEPEMEHHBIMH U UX CUCTEM.

4. Ilporpeccun

Apudpmernueckas ¥ reoMmerpuueckas mporpeccur. PopMmynbl N-rO WieHa W CYMMBI TEpPBBIX N YICHOB
nporpeccuu. beckoHeuHo yObIBarolas TeoMeTpUyecKasi Iporpeccusi.

OcHoBHaf eJIb - J1aTh MOHATHS 00 apu(PMETHUECKON U TEOMETPUIECKON MPOTPECCUIX KaK YHUCIOBBIX
MOCJIE0BATEIBHOCTAX 0CO00T0 BHIA.

IIpy n3yueHun TeMbl BBOJIUTCS INOHATHE MOCIEAOBATEIBHOCTH, PA3bICHACTCA CMBICI TEPMHUHA «N-U
YJIeH M0CJeI0BaTeIbHOCTHY, BbIpa0aThIBAETCS YMEHHE UCIOJIb30BaTh UHIEKCHOE 0003HAaUeHUE. DTH CBEACHUS
HOCSIT BCIIOMOTATEJbHBIA XapaKkTep M HCHOJB3YIOTCS IJIi HU3y4eHHs] apu(PMETHUYECKOW U TIeOMETPHUYECKOMN
IIPOTPECCUNL.

Pabora ¢ dopmyramu n-ro uieHa MU CyMMbl MEPBBIX N WIEHOB IPOIPECCHil, IOMHUMO CBOEr0 OCHOBHOTO
Ha3HAYEeHUs], MO3BOJISIET HEOJHOKPATHO BO3BpALAThCSl K BBIYMCIEHUSAM, TOXJIECTBEHHBIM IMPEOOpa3OBaHUSM,
PELIEHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcsi XapakTepuCTHUYECKHE CBOWCTBA apU(PMETUUYECKON M reoOMEeTpHYEcKON Mporpeccuii,

YTO MO3BOJISIET PACHIMPUTH KPYT MPEUIaraeMbIxX 3a1ad.

5. DuieMeHThI KOMOMHATOPUKHU M TEOPUH BEPOSATHOCTEH

KomMOunaTtopHoe npaBuio ymHokeHus. [lepecTtaHoBkH, pa3melieHus, coueTanus. OTHOCUTENbHAs 4acToTa U
BEPOSITHOCTh CIIy4aifHOTO COOBITHSI.

OcHoBHas1 HeJIb - 03HAKOMUTH OOYJaIOIINXCS C MOHITUSIMU NIEPECTAHOBKH, pa3MeEIIeHUs], COUETaHUs U
COOTBETCTBYIOIIMMHU (opMyllaMy JJIsi TOJICYeTa MX 4YHCIa; BBECTU IOHITHS OTHOCUTEJIIBHOM YacTOThl U
BEPOSATHOCTH CIy4alfHOTO COOBITHSI.

W3yueHne TeMbl HauMHAETCsl C pEIIEHHUs 3aJad, B KOTOPbIX TpeOyeTcss COCTaBUTh T€ WJIM HHBIE
KOMOMHAIMM JIEMEHTOB M IMOJICUUTaTh MX 4YHCIO. Pa3bscHsercs KOMOMHATOpHOE MPaBWIO YMHOXKEHUS,
KOTOPO€ UCHOJb3YeTCs B JaJbHEHIIEM PU BbIBOJIE (OpMYIT Al MOACYETA YKCiia IEPECTAaHOBOK, Pa3MeIleHUI
n coyeraHuil. Ilpu u3ydeHum naHHOro Mmarepuaiza HEOOXOAMMO OOpaTUTh BHMMaHHE OOy4aroIIMXCs Ha
pasnuuue NOHATUI «pa3MeIIeHue» U «codeTaHue», chOpMUPOBATh Y HUX YMEHHE ONpPEAeNsTh, O KAKOM BUE
KOMOMHAIMH UET peyb B 3ajaye.

B nanHOl Teme oOydarouiuecs 3HaAKOMSTCA C HayaJbHbIMM CBEIEHUSMHM U3 TEOPUH BEPOSTHOCTEH.
BBosTcsa NOHATUS «cllydailHOE COOBITHE», «OTHOCUTENIbHAS 4aCTOTay, «BEPOATHOCTh CIYy4aifHOTO COOBITUSY.
PaccmaTpuBaroTCsl CTaTUCTUYECKUN M KIACCHUYECKHUH IOAXOABI K OIPEIENICHHUIO BEPOSTHOCTH CIy4alHOTO
coOblTus. BakHO 00paTuTh BHMMaHHE OOY4alOIIMXCS HA TO, YTO KJIACCHMUYECKOE OINpE/ETeHUE BEPOSITHOCTU
MOYKHO IpPHUMEHATh TOJBKO K TAaKUM MOJEISAM peallbHbIX COOBITUH, B KOTOPBIX BCE MCXObl SBIISIOTCA
PaBHOBO3MOKHBIMH.

6. IloBTOpeHue
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