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INOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 0Opa3oBaHUs: OHA
oOecrieunBaeT U3y4eHHE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-HAY4YHOTO, TaK M TyMaHHUTap-
HOTO IIUKJIOB, €€ OCBOCHHME HEOOXOIUMO IJIsi IPOJIOJDKEHUS 00pa30oBaHuUsl U B MOBCEIHEBHOMN
*u3HU. Pa3BuTHe y 00y4arommxcs Hay4YHbIX MPEACTaBICHUN O MPOUCXOXKACHUN U CYIIHOCTH
anredbpandeckux aOCTpaKINii, ciocode OTpakeHUsI MAaTEMAaTUYECKOW HAYKOW SIBJICHUN U MPO-
IIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MAaTEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM IO3HA-
HUH U B NIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KA4E€CTB MBbIIII-
JICHUsl, HEOOXOAUMBIX NIJIsl aJlallTallud B COBPEMEHHOM ILHM(ppoBoM oOuiecTBe. M3yueHue ain-
reOpbl 00ecrieuynBaeT pa3BUTUE YMEHUs HaOJ01aTh, CPAaBHUBAThH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIILIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOH
JEUCTBUS U BBIBOJBI, POpMYyIHpOBaTh yTBEpkAeHUA. OcBoeHUE Kypca anreOpsl odecreunBa-
€T pa3BUTHE JIOTUYECKOTO MBIIUICHUSI 00YYarOIIMUXCS: OHU HCIONb3YIOT JI€yKTUBHbBIE U HH-
INYKTHBHBIE PacCyKIEHUs, 0000IIeHNEe U KOHKPETH3alUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpearnojaraeT 3HAYUTENbHBI O0BEM CaMOCTOSTENIBHON AESITEIbHOCTH
oOyyJaroumxcsi, I03TOMY CaMOCTOATEIBLHOE PEIICHHUE 3a7a4 SIBJISETCS peaau3aluuen eaTelb-
HOCTHOT'O NMPUHLHUIIA 00YYEHUSI.

B crpykrype nporpamMmbl yueOHOTro Kypca «Auredpay s OCHOBHOIO o01ero oopaso-
BaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUM: «HUuciia u BpIUuC-
JeHUs», «ANreOpanyeckue BhIpaXeHUs», «YpaBHEHUs U HEpaBeHCTBa», « DyHkuum». Kaxnas
U3 3THX COJEPKATEIbHO-METOIMYECKHUX JIMHUN pa3BUBAETCA HA MPOTSHKEHUH TPEX JIET U3yye-
HUS Kypca, B3aUMOJICUCTBYSl C IPYTUMHU €ro JMHUAMH. B Xone m3zydyeHus yuyeOHOro kypca
oOydaromuMcss  MPUXOAUTCS  JIOTMYECKH  PacCyXJaTh,  HMCIOJb30BaTh  TEOPETHKO-
MHO’KECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B nporpammy y4eOHOTo Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/iesiax MaTEMaTUYECKOTO
00pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHHUBEPCAIHHOTO MaTe-
MaTH4ecKoro si3bika. CoaepKaTeNbHON U CTPYKTYPHOM OCOOEHHOCTBIO YYEOHOro Kypca «Aj-
reOpa» SBJISETCS €r0 NHTEIPUPOBAHHBIN XapakTep.

Conepxanue JTUHUM «YHHCIIa U BBIYUCICHUS CIIYKUT OCHOBOW ISl JAJdbHEWILIEro U3y-
YEHUsI MATEMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYalOIIMXCS JIOTMYECKOTO MBIIICHUS,
(bOpMHUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMAMU, a TAKKe MPUOOPETEHUIO TPAKTUYECKUX
HaBBIKOB, HEOOXOANMBIX JJIs MOBCEIHEBHOW KMU3HU. Pa3BuTHE MOHATHS O YMCIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30BaHusl CBSI3aHO C PAllMOHAIBHBIMU U UPPAIIMOHATIBHBIMU YHCIAMH,
dbopMHpoBaHUEM MPEACTABICHUN O AEHCTBUTEIBLHOM 4HUCIE. 3aBEpPUICHUE OCBOCHHUS YHUCIO-
BOM JIMHUU OTHECEHO K CpeIHEMY 00IIIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandyeckux JUHUN — « AnreOpandeckue BhIPAKEHUS» U «YpaB-
HEHUST M HEPABEHCTBAa» CHOCOOCTBYET (DOPMUPOBAHHUIO Y OOYUYAIOMIMXCA MATEMaTUYECKOTO
amnmapara, HeoOXOJIMMOTO JIJIsl pEIIeHUs 3a]a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPaKTH-
KO-OpHMEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHBIN MaTepu-
aJl TPYNIUPYETCs BOKPYT PallMOHAJBHBIX BhIpaKEHUH. AJreOpa AEMOHCTPUPYET 3HAYEHUE



MaTEMaTHKHU KaK s3bIKa JUIsl IOCTPOEHUS] MAaTEMATUYECKUX MOJEIIEH, ONMCaHUs IPOLIECCOB U
SBJIEHUI peabHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakXkKe AaJIbHEHIIEe pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAUMOI0, B YACTHOCTH, JJIsl OCBOCHHUS Kypca uH(pOopMa-
TUKW, U OBJIQJICHUE HABBIKAMU JECTyKTHUBHBIX paccyxaeHuil. [IpeoOpasoBaHne CHMBOIBHBIX
¢dbopM crocoOCTBYET pa3BUTHIO BOOOpaKEeHHUs, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYE-
CTBY.

Conepxxanne (HyHKIIMOHATBHO-TpaUUECKON JTMHUU HALIEJICHO Ha MoJydeHue olyuaro-
MIMMHCS 3HaHUN 0 PyHKUIMAX KaK BaKHEUIIeW MaTeMaTHYeCKON MOJAENH Ui ONUCAaHUs U HUC-
CJIEIOBaHMs Pa3HOOOpPa3HBIX MPOLIECCOB U SIBJIEHUM B Ipupoae u oduiecte. M3ydyeHue mate-
puana crnocoOCTBYET Pa3BUTHIO y 0OYYarOIIMXCS YMEHHUS HCIOJIb30BATh Pa3jIMYHbIE BBIPA3H-
TEJbHBIE CPEJCTBA S3bIKa MATEMATHKU — CIIOBECHBIE, CUMBOJIUYECKHE, TpaQuuecKue, BHOCUT
BKJIaJ B (hOpMHUpOBaAHHE MPEACTABICHUN O POJIM MAaTEMaTHKU B Pa3BUTHUM LIMBUIU3ALUU U
KYJIBTYPBI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kiaccax uzydaercs yueOHbIN Kypc «Anredpa», KOTo-
PBIN BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jienbl coaepkaHus: «Hucia u BBIYUCICHUSNY, «AJl-
reOpandecKue BEIPAKEHUNY, «Y paBHEHUS U HEPABEHCTBAY», « DyHKIUN.

Ha u3ydenne yueOHOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102 yaca
(3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B
HEJICITIO).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yuciia ¥ BEIYHCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0A OT OAHOW (OPMBI 3amucH Apodei K
npyrou. [lonsTue panMoHaNIBHOTO YKCIIA, 3alIMCh, CPABHEHNUE, YIIOPSIOYMBAHUE PALlOHAIIb-
HBIX 4ncen. ApupMeTHdeckue ACHCTBUS C palMOHalIbHBIMU uuciaamMu. Pemenue 3amau u3
peaNbHOM MPAKTUKKU Ha 4acTH, Ha Ipo0u.

CreneHp ¢ HaTypaJlbHBIM [TOKA3aTeJIEM: OINpeeiieHUe, MpeoOpa3oBaHUe BbIPAKEHUN Ha
OCHOBE ONpEJENIEHNUs, 3auch 00sbuX yucen. [IpoueHTsl, 3an1ch NPOLEHTOB B BUAE IpoOU
U IpoOu B BUJE MPOLIEHTOB. Tpu OCHOBHBIE 3a]]a4l Ha MPOLIEHTHI, PEIICHUE 3a]1a4 U3 peallb-
HOM IIPaKTHKHU.

IIpuMeHeHne IPU3HAKOB EIMMOCTH, Pa3JIOKEHNE HA MHOKUTEIIM HATYPAIbHBIX YUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPOIIOPLIMOHAIBHOCTH.

AJuredOpanvecKue BbIPAKEHUs

[IlepemeHHBIE, YNCTOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHON. JlomyCcTHUMBIE 3HAYEHU S
nepemMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKAY BEJIMYUHAMH B BUJE popMyIibl. Berunc-
nenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIPaKEHUN, TOXKIECCTBEHHO PABHBIE BbI-
pakeHus, paBWiia MpeoOpa3oBaHus CyMM U MPOU3BEACHUMN, IPaBUiia PACKPHITHS CKOOOK U
IpUBEICHUS TOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHN C HATYPaJIbHBIM MOKA3aTEIIEM.

OpHowiensl 1 MHOTO4WIEHBl. CteneHp MHOrO4iIeHa. ClIOKEHHE, BBIYUTAHNE, YMHOKE-
HUE MHOTOWIEHOB. POpMYJIbI COKPAIIEHHOIO YMHOKEHUSA: KBAJApaT CyMMBbI U KBajpaT pas-
HocTU. POopMyIsia pa3HOCTH KBAApaToB. Pa3nokeHne MHOIOUJIEHOB Ha MHOKUTEIIN.

YpaBHeHMs U HEPAaBEHCTBA

VYpaBHEeHUE, KOpPEHb ypaBHEHUS, IMpaBUjia MpeoOpa3oBaHUsS YPAaBHEHHS, PABHOCUIIb-
HOCTh YPaBHECHUM.

JIuHenHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIIO KOPHEH JIMHEMHOI'O YpaBHEHHS,
pelieHre JUHEHHbIX ypaBHeHMI. CoCTaBIeHHE ypaBHEHUM MO YCIOBUIO 3adadd. Pemenue
TEKCTOBBIX 337124 C [IOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaguk. CucrteMa JByX JIMHEUHBIX
YpaBHEHHM C IBYMsI IEpEMEHHBIMH. PerieHre cucteM ypaBHEHHH CIIOCOOOM MOJACTaHOBKH.
[IpuMeps! peleHus TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara Toukn Ha npsiMoM. UMCIIOBBIE NPOMEKYTKHU. PaccTosHMe MExIy IBYMs
TOYKaMHU KOOPJIUHATHOU MPSIMOM.

ITpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AGcuucca U opAMHATa TOUYKU Ha
KOOpAMHATHOH miockocTu. IIpumMeps! rpadukoB, 3aganHbix popmynamu. Urenue rpaduxos
peanbHbIx 3aBucuMmocTeil. [lonstue ¢pynkun. I'padux ¢ynxmuu. CoiictBa Qpynkumii. Jlu-



HeitHas Qynkuus, e€ rpaduk. ['paduk pynkunu y = |x|. I'paduueckoe penieHue JTUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHCHUU.
8 KJIACC

Yuciia v BIYUCICHUS

KBanpatusiit kopenb u3 ymcna. [lonstue 06 uppanumonambHOM umcie. JlecsTUuHbIC
npUOIMKEHUST HppalMOHANbHBIX yrcen. CBoicTBa apu(PMETUUECKUX KBaJAPATHBIX KOPHEH U
UX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BHIYUCICHUSIM. [leficTBUTEND-
HBIE YHCIIA.

Crenens C LenbIM MOKa3aresieM u €€ cpoiicTBa. CTaHIapTHAS 3allUCh YNCTIA.

AuredpanvecKue BbIPAKEHUS

KBagpaTHbpIl TpEXWIECH, pPa30KEHUE KBAAPATHOIO TPEXWICHA HA MHOXHUTEIH.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO ayiredpandeckoit 1poou. CioxxeHue, Bbl-
YUTAaHUE, YMHOXKEHUE, JCJICHHE alreOpandeckux apoOeil. PaloHanbHble BBIpaXEHUS U UX
npeoOpa3oBaHHUE.

YpaBHeHMs U HEPAaBEHCTBA

KBaaparHoe ypaBHeHue, popMylia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemienve ypaBHEHUM, CBOISANIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocteiimue apoOHO-
palMOHAIBHBIE YPABHEHHS.

['padrueckas uHTEpIpeTaLMs YpaBHEHUH C IByMs NIEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUM C ABYyMs IEPEMEHHBIMU. [Iprmepsl peleHrs CuCTeM HEJTMHEUHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3a7a4 alireOpanvyeCcKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OgHOW nepeMeHHOU. PaBHO-
CUJIBHOCTb HEpAaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJAHOU NepeMeHHON. CUcTeMbl JIMHEMHBIX
HEPABEHCTB C OAHOU MEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢pynkuuu. O6macTh onpeneneHuss 1 MHOKECTBO 3HaueHu GyHkuuu. Croco-
Obl 3a/1aHus PYHKIUH.

I'padpux ynkiuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduky. IIpumepsr rpadgukos
GyHKUHNA, OTpaXKaloIUX peabHbIE MPOLECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U OOPATHYIO MPOMOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxi. Oyskmun y = X2, y = X3, y = Vx, y=|x|. [padudeckoe pemeHne ypaBHEHHIT 1 CH-
CTE€M YpaBHECHUM.

9 KVIACC

Yucaa v BbIYUCJICHUSA
PanmonanpHbie unciia, UPpAMOHAIBHBIE YUCIIA, KOHEYHBIE M O€CKOHEYHBIC JIeCSITHY-
HbIE IpoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCE, ICHCTBUTENIbHBIC YHCIIa KaK O0ECKOHEUYHbBIE



JecsTHUHbIe NpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM JECHCTBU-
TEJBHBIX YUCENI U KOOPIANHATHON MPSAMOMU.

CpaBHEHHE NEUCTBUTENIBHBIX YHCEIN, apU(PMETHUECKHE ACHCTBUS C IEUCTBUTEIbHBIMU
YUCIIaAMHU.

Pa3meppl 0OBEKTOB OKPYIKAIOLIETO MHUPA, JUIUTEIBHOCTh MPOLECCOB B OKPYXAIOLIEM
MUDE.

[TpuOnmxk€HHOE 3HAYEHHE BEIMYMHBI, TOUHOCTh NpUOMMKeHus. OKpyrieHHe Yucell.
IIpuknka 1 OLleHKa pe3yIbTaTOB BBIYUCIICHUN.

YpaBHeHMs U HEPAaBEHCTBA

JIunelinoe ypaBHeHue. Penienre ypaBHEHUH, CBOASIIMXCS K JINHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOIAIIMXCSA K KBaJpaTHbIM. bukBan-
paTtHOe ypaBHEHME. [IpuMepsl pelieHuss ypaBHEHUM TPEThENW U YETBEPTOM CTENEHEW pa3io-
YKEHHEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YPaBHEHH. Penienne TeKCTOBBIX 3a7ad anredpanye-
CKUM METOJOM.

VYpaBHeHHE C IBYMsl IEPEMEHHBIMU U €ro rpaduk. Pemienue cucreM OBYX JTUHEHHBIX
YPaBHEHUM C IBYMS NEPEMEHHBIMU. PenieHrne cucTteM ABYX ypaBHEHHH, OJTHO U3 KOTOPBIX
JMHENHOE, a Ipyroe — BTOpoi creneHu. ['padguueckas nHTEprpeTanus CUCTEMbl YpaBHEHUI
C ABYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 anreOpanyeckKuM CrocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OJHOW IMEPEMEHHOW. PelieHue cucrteM JMHEWHBIX
HEPaBEHCTB ¢ OJIHOI nepemeHHoM. KBanpaTHbie HepaBeHCTBaA. [ paduueckas nHTEpOpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DyHKUMH

KBagparuunas ¢yskius, e€ rpadguk u cBoictpa. [lapabona, KoopauHATHI BEPITUHBI
napadoJibl, 0Cb CHMMETPUHU MapaloIbl.

I'padukn pynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| 1 ux cBoiicTa.

YuciioBbIe OCTE10BATEILHOCTH M IIPOIPECCHU

[loHATHE YMCITOBOM MOCIIEIOBATEIBHOCTH. 3aJaHUE MOCIIEI0BATEIIBHOCTH PEKYPPEHT-
HOU (opMyIioi U HOpMyII0ii N-TO YIICHA.

Apudmernueckas U reoMmerpuueckas nporpeccuu. opmyiisl N-ro wieHa apudmernye-
CKOM ¥ TEOMETPUYECKON MPOTPECCHM, CyMMBI IEPBBIX N YJICHOB.

N300pakeHne 4JieHOB apu(PMETHUECKON U reOMETPUUECKOW MPOrpeccuili TouKaMu Ha
KOOPAMHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCIOHEHUMAIBHBIN POCT. CHO0KHBIE MPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IHPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca «Anredpay Xapak-
TEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBJICHMEM MHTEpeca K IPOILIIOMY M HACTOALIEMY POCCUHCKONM MaTE€MaTHKH, LIEH-
HOCTHBIM OTHOIICHHEM K JOCTHMKEHUSAM POCCUMCKHX MAaTEMATHKOB M POCCUIMCKON MaremMa-
TUYECKOM IIKOJIbI, K MCIOJB30BAHUIO TUX JOCTHKEHHUWA B JPYIMX HayKax M MPUKIIATHBIX
chepax;

2) rpa;kIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEN TpakJaHWHA M pealn3allid €ro Ipas,
IPEJICTaBICHUEM O MAaTEMATUYECKUX OCHOBaX (YHKIMOHMPOBAHMS Pa3IMUYHBIX CTPYKTYD,
SBJICHUI, MIPOLIEyp FPaKJIaHCKOro 00IIecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJIEHHIO 3THYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKE-
HUN HAyKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THUYECKHUX IMPUHLUIIOB B JACATEIBHOCTH y4é-
HOT0;

3) Tpy10BO€ BOCIIMTAHKE:

YCTAaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUHU MPAKTHUYECKHUX 3a7a4 MaTEeMaTUYECKON
HaIPaBJIEHHOCTH, OCO3HAHMEM BAKHOCTU MATEMaTHYECKOro 0Opa3OBaHMs Ha MPOTSKEHUU
BCEU MKU3HU JUIsl YCIEUTHOW MPO(PECCUOHAIIBHON JESTENbHOCTU U Pa3BUTUEM HEOOXOIAUMBIX
YMEHHM, OCO3HAHHBIM BEIOOPOM M MOCTPOSHUEM HHIMBUIYATBHON TPACKTOPUHU 00pa30BaHUs
Y )KM3HEHHBIX IIJIAaHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTE€THYECKOMY BOCIPHUATHIO MaTEMaTUYECKUX
00BEKTOB, 33Ja4, PELICHUH, pACCyKICHUI, YMEHUIO BUIETh MATEMAaTUYECKUE 3aKOHOMEPHO-
CTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpUEHTALUEN B JIEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIbl U OOIIECTBA, TOHUMAHUEM Ma-
TeMaTU4YECKOM HAYKH KakK c(ephbl UeJIOBEUECKOMN AeATEeNbHOCTH, ITANOB €€ pa3BUTHUS U 3HA-
YUMOCTH JUJIS Pa3BUTHUS LIMBWIM3ALUH, OBJIAICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMATHYECKOU
KyJbTYPOM KaK CPEICTBOM MO3HAaHUS MHPA, OBJIAJIEHUEM MPOCTEHIIMMHU HABBIKAMHU HCCIIE-
JI0OBATEIbCKOU ACSITEIbHOCTH;

6) puznyeckoe BocnuTaHue, GopMupoBaHUE KYJIbTYPhI 310POBbSI H YMOLIHOHAID-
HOT'0 0J1arOMNOJIy4YHsi:

TOTOBHOCTBIO NIPUMEHATh MAaTEMAaTUUYECKUE 3HAHHS B MHTEPECAX CBOETrO 3J0POBBS, BE-
JICHUS 3I0pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHN U
OTZbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA pedieKCUu,
IpU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro YeJI0BeKa;

7) 3xoI0rHYecKOe BOCIIUTAHHE:



OpHEHTalMel Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUU JIJIsl PEIIeHUs 3a/1ad B 00JacTh
COXPAHHOCTH OKPY’KaroIeH cpe/ibl, IIIaHUPOBAHUS TIOCTYIKOB U OLICHKHA MX BO3MOXHBIX I10-
CJICACTBUM JIUIS OKPY’KaroIlIeld Cpelibl, OCO3HAHHEM IJI00aJIbHOTO XapaKTepa KOJIOTHYECKUX
npo0JieM U MyTeH UX pelieHus;

8) aganTanus K H3MEHSIOIUMCH YCJIOBHSAM COIHAILHOW W MPUPOHOM Cpebl:

TOTOBHOCTBIO K JICCTBUSAM B YCIOBUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBO-
€l KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO JIESITEIIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Y
JIPYTUX JIFOJIeH, MpHoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIC 3HAHUS, HABBIKA U KOMIIE-
TEHIIMH U3 ONbITa APYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM uucie (OpMYyIUPOBATH

UJIeH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE paHEe HEM3BECTHBIX, OCO-
3HaBaTh N€PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATH CTPECCOBYIO CUTY-

alMIo0 KaK BBI30B, TPEOYIOIINUNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PELIECHUS U JICH-
CTBUA, (POPMYIUPOBATH U OLICHUBATh PUCKH U TIOCIEACTBUA, (POPMHUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Bba3oBnle JJornueckue J1elicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHYECKIX OOBEKTOB,
HNOHSTUN, OTHOIIEHUH MEXAYy NOHATUAMHU, (POPMYIUPOBATH ONpPEEICHUS MMOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(HUKAIMKM, OCHOBaHUS I 00001Ie-
HUS U CPABHEHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYIMPOBATH U IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHns B (ak-
TaX, JIaHHBIX, HAOJIIOJICHUAX U YTBEPKACHUSX, MIpeaaraTb KpUTEPUU JUIs BBISBIIC-
HUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JienaTh BIBO/BI C UCMOJIB30BAHUEM 3aKOHOB JIOTHUKHU, IEYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUN (NPSIMbIE U OT MPOTHUB-
HOT'0), IPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JOKA3aTeIbCTBA MAaTEMaTUYECKUX
(GakToB, BBICTpAWBATh APTryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CHOCOO pelieHust yuyeOHOM 3ajayu (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus1, BpIOMpaTh Hanbosee NOAXOAIMIMNA C YUETOM CaMOCTOSATEIbHO BBIJIEIECH-
HBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarebCKue 1eMCTBYA.



WCITOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUH MHCTPYMEHT TO3HAHUSA, (HOPMYITH-
pOBaTh BOMPOCHI, (GUKCUPYIOIIHE MTPOTUBOPEUHE, MPOOIEMy, CAMOCTOSITCIIBHO yCTa-
HaBJIMBAaTh KCKOMOE M JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATh CBOIO I10-
3ULHIO0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIPHO COCTABICHHOMY IUTAaHY HECJIOXKHBIN SKCIECPHUMCHT,
HEOOJIBIIIOE HCCIICOBAaHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOIro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOATENHLHO (HOPMYITUPOBATh O0OOIIEHHUSI M BBIBOJABI IO pe3yibTaTaM IpPOBeE-
JNEHHOTO HAOJIOJCHMS, UCCIICIOBaHNS, OIICHUBATh JOCTOBEPHOCTH IMOJYyYEHHBIX pe-
3yJbTaTOB, BBIBOJIOB U O0OOIIICHMIA;

MIPOTHO3WPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATH MPEIITOIOKE-
HUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanueii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh MH(POPMAIINH, JaHHBIX, HEOOXOJUMBIX
JUISl peLIEHUS 3a/1a4u;

BbIOMpaTh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALINIO
pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS,

BBIOMPATH (POpMyY MpeacTaBiaeHUss HH(GOPMAIMU U WILTIOCTPUPOBATH PELIAEMBbIE 3a-
Jla4uy CXeMaMH, AMarpaMMaMHu, HHOM rpadukoi U MX KOMOMHALUAMU;

OLIEHMBATh HAJEKHOCTh MH(OpPMAIMKU N0 KPUTEPUSM, MPEAJIOKEHHBIM yUUTEIEM
WM CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE y4eOHbI€e 1eliCTBUA:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKJIEHUSI B COOTBETCTBUU C YCJIOBUSMHU U LIEIIS-
MU OOILlEHUs, SICHO, TOYHO, TPaMOTHO BBIP@XXaThb CBOIO TOYKY 3PEHMSI B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs 3aJaud, KOMMEHTUPO-
BaTh MOJyYEHHBIN PE3yIbTaT;

B X0JI€ 00CYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYK1aeMoi TeMbl, mpoodJie-
MBI, pelraeMoi 3aJa4uu, BHICKa3bIBaTh MJIEH, HAIICJICHHbBIC HA MOUCK PELIeHHUS, COIIO-
CTaBJIATh CBOM CYXJCHUS C CYKICHUSIMU JPYTUX YUACTHHUKOB JUAJIOTa, OOHAPYKH-
BaTh pa3lIMyMe U CXOJICTBO MO3ULIUHN, B KOPPEKTHON (opMe GOopMyIUpOBATH Pa3HO-
TJIacusl, CBOU BO3PAKEHUS;

MPEJICTaBIISITh PE3YNIbTAThI PEIICHUS 3a]a4i, YKCIIEPUMEHTA, UCCIICIOBaHUS, TPOCK-
Ta, CAMOCTOSITEILHO BBIOUPATh (popMaT BBICTYIIJICHUS C YUETOM 3a7au MPEe3eHTALUU
U 0COOCHHOCTEN ayIUTOPHUH;

MOHUMATh U HMCIIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYaTbHOW pabOTHI
IIPU PEIICHNN Y4EeOHBIX MaTeMaTHYECKHX 3a71a4;

NPUHUMATH 11€JIb COBMECTHOM JEATEIILHOCTH, TJIAHUPOBATh OPTaHU3ALMI0 COBMECT-
HOW paboThI, pacmnpenensTh BUABI padOT, JOTOBAapUBATHCA, OOCYKIaTh MPOIECC U
pe3yabTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;



e Y4YaCTBOBAaTh B IPYyNMNOBBIX (opMax paboThl (0OCykaAeHUsS, OOMEH MHEHUSMHU, MO3-
TOBBIE IITYPMBI U IPYTHE), BBIIOJIHATH CBOKO YaCTh paOOThl U KOOPIAUHUPOBATH CBOU
JEHCTBUS C IPYTUMU YIEHAMHU KOMaH/bl, OLICHUBATh KaY€CTBO CBOETO BKJIaJa B 00-
UK TIPOYKT 10 KPUTEPUAM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIe YHMBepcaJIbHbIe YueOHbIe el CTBUSA
Camoopranmsanms:

e CaMOCTOSITEJIBHO COCTaBIISITh IJIaH, alTOPUTM PEIICHUS 3a7a4uu (I €ro YacTh), BbI-
OupaTh Crocod peleHus ¢ yu€ToM UMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXK-
HOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHTHl PELICHUM ¢ y4ETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN MHTEJUIEKT:

e BIAJAETH CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3yibTaTa pelie-
HMS MaTeMaTHYECKOM 3aJ1auu;

e IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3aJ1a4M, BHO-
CUTb KOPPEKTUBBI B JAESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HaWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNbTaTa JACSITEILHOCTH MOCTABICHHON IIENIM M YCIOBH-
SIM, OOBSACHATH MPUYMHBI TOCTIXKCHUS UM HEJTOCTHKEHUS 11€TTH, HAXOAUTh OIIHOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

K konIity oOydeHus B 7 Kjacce 00ydarOnIuiics MOIYYUT CIASAYIONINE MPEIMETHBIC pe-
3yJIbTATHI:

Yucuaa ¥ BIYUCICHUSA

BbINoNHATH, coyeTasi YCTHbIE M MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE NEUCTBUS C
palMOHAIBHBIMUA YUCIIAMH.

HaxoauTh 3Hau€HHs YUCIIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3Hble CIOCOObI U
NpUEMBI BBIYMCICHUS 3HAYEHUN JIPOOHBIX BBIPAXKEHUH, COllepKalluX OOBIKHOBEHHbBIE U JIE-
CATUYHBIE IPOOH.

[lepexoauTh OT OHOM (POPMBI 3aMUCH YUCEN K APpYroi (mpeoOpa3oBbIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO Jie-
CATUYHYIO IPOOB).

CpaBHUBAaTh M YIIOPSAOYMBATH pAllMOHATIbHBIEC YUCIIA.

OKpyrJsTh ynca.

BBINTONHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYMCIICHHI, OLICHKY 3HAYEHHI YUCIIO-
BBIX BBIPAXEHUI. BBINOIHATE AEHCTBUS CO CTENEHIMU C HATYPAIbHBIMU [TOKA3ATEISIMHU.

[IpuMeHsATh NpU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYpPaIbHbIX YHCE.



Pemate mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOILICHUEM BEJIMYMH,
MPONOPLUHOHAIBHOCTBIO BEJIMYUH, MPOLICHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX 00BEKTOB.

AnredOpandecKkue BhIPAKEHUSA

Hcnonb3oBaTh aireOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B MpPO-
1[ecCe OCBOCHMS YUEOHOT0 MaTepuara.

HaxoauTek 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUU MPHU 3aJaHHBIX 3HAYCHUSIX MEPEMEHHBIX.

BrImotHSITE IpeoOpa3oBaHus MEIOTO BHIPAKCHUS B MHOTOYJICH MPUBEIACHUEM IOA00-
HBIX CJIaraeMbIX, PaCKPhITHUEM CKOOOK.

BBINONHAT YMHOKEHUE OJHOWICHA HA MHOTOYIEH M MHOIOYJIEHAa Ha MHOTOYJIEH,
IPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH.

OcCy1ecTBIATh pa3l0KEeHUE MHOTOWIECHOB HA MHOKHUTENM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIEro MHOXKUTEJIS, TPYIIUPOBKU CIaraeMbIX, IPUMEHEHUsT (HOPMYJT COKpaIIEHHO-
IO YMHOEHHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOUYJICHOB JUIsl PEIICHUS Pa3IMYHbIX 3a/lay U3 Mare-
MAaTHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATypaJIbHBIMU MOKa3aTeNsIMH ISl TpeoOpa3oBa-
HUSl BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHelHbIE YpaBHEHUSI ¢ OAHOM NEPEMEHHOM, ITPUMEHSS IPABUIIA IIEPEX0Ia OT
HMCXOJHOTO YpPAaBHEHUS K pPaBHOCWIbHOMY eMy. IIpoBepsiTh, SIBISIETCA JIM YMCIO KOPHEM
YpaBHEHMUSL.

[TpumensTh rpaduueckre METO bl IPH PEIICHUH JTMHEHHBIX YPABHEHHUI U X CUCTEM.

[TonObupaTh mpuUMepbl Map 4YHUCEN, SBISIOUIMXCS PEIICHHUEM JIMHEWMHOTrO YpaBHEHHS C
JIBYMSI IIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOU TJIOCKOCTU TpauK JMHEHWHOTO ypaBHEHUS C JIBYMs Iepe-
MEHHBIMU, TOJB3YSACh TpaduKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHHUSI.

Pemate cucTeMbl IBYX JUHEWHBIX YPABHEHUH C JIBYMSI NIEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBisaTh U peliaTh JUHEWHOE YPABHEHHE WA CUCTEMY JMHEWHBIX YPAaBHEHUU IO
YCIOBHIO 33Ja4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYCHHBIN
pe3ynbTar.

DyHKIUU

N300pakath Ha KOOPAWHATHON MPSAMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOP/IH-
HaTaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aMMCHIBATh YHCIOBLIC TPOMEKYTKH Ha alreOpandeckoM
A3BIKE.

OTMeuaTh B KOOPAWHATHOW TUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAWHATAM, CTPOUTH
rpaduku JIMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIUH Yy = |X|.



OnuceIBaTh C MOMOIIBIO (PYHKITUNA U3BECTHBIC 3aBUCUMOCTH MEKY BEIMYWHAMU: CKO-
pOCTb, BpEMsl, PacCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOWU3BOAUTEIBLHOCTh, BpPEM,
00BEM paboTHI.

Haxonutb 3HaueHre GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTth rpadguueckuii crocod MpeacTaBiICHUs U aHalu3a UHPOPMAIIUMK, U3BJIEKaTh U
UHTEPHPETUPOBATH MH(POPMALINIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenusi B 8 kiacce o0ydaroniuiics nojayduT CIAEAyIOKUe MPeaIMETHbIE pe-
3yJIbTAaTHI:

Yuciia 1 BIYMCICHUASA

Hcnonp30BaTh HaYalbHBIE MPEICTABICHUS O MHOXECTBE NEHCTBUTENBHBIX YUCEN JJIS
CpaBHEHUs, OKPYTJICHHS] U BBIYMCICHHUM, U300pakaTh JCHCTBUTEIbHBIC YUCIIA TOUYKAMHU Ha
KOOPAWNHATHOM ITPSMOM.

[IpuMeHsaTh TOHSATHE apU(PMETUUYECKOTO KBAAPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, HUCTIOJIB3YSl TIPU HEOOXOAMMOCTH KaJIBbKYJATOP, BBINOJHITH MPEeoOpa3oBaHUs BhIpa-
YKEHUH, COAEPKALMX KBAIPATHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3anmucy OONBIIMX W MaJbIX YUCET C MOMONIBIO JECATHYHBIX JApoOei U
crenenen yncna 10.

AuredpanvecKue BbIPAKEHUS

[IpuMEHSThH MOHSITHE CTETICHU C 1IEJIBIM MOKa3aTeJIeM, BBIIIOIHATh MPeoOpa3oBaHusl BbI-
PaXKEHUU, COAEPKALINX CTENEHHU C LEIBIM [TIOKA3aTEIEM.

BBINMOMHATH TOXKAECTBEHHBIC MPE0oOpa30BaHUs PAllMOHATBLHBIX BBIPAXKEHUM HAa OCHOBE
MpaBWI JEUCTBUIN HAJl MHOTOUYJICHAMHU U alireOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaApaTHBIM TPEXUIEH HA MHOKUTEIIH.

[IpuMeHsTh TpeoOpa3oBaHUs BRIPAKEHUHN JJIsI PEIICHUS pa3IudYHbIX 3a7a4 U3 MaTema-
TUKH, CMEXKHBIX IIPEAMETOB, U3 PEATBHOM ITPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHelHbIE, KBAIpAaTHBIE YPABHEHUS U PALlMOHAIIBHBIE YPABHEHUSI, CBOJSAIINECS
K HUM, CUCTEMBI JIByX YPABHEHHUM C ABYMsSI IEPEMEHHBIMU.

[IpoBOANUTE MPOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUM, B TOM YHCIIE
C IpUMEHEeHHeM Tpaduueckux mpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JM YpaBHCHUE WIH
cHUCTeMa YpaBHEHUM pelIeHus, €ClId UMEET, TO CKOJIBKO, U TpoyYee).

[lepexoauTh OT CIOBECHOW (POPMYIMPOBKH 3a71a4M K €€ anredpandeckoil MoIeu ¢ 1o-
MOIIBK) COCTaBJICHUS YPABHEHUs WJIA CUCTEMBl YPAaBHEHHM, HHTEPIPETUPOBATH B COOTBET-
CTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIA PE3yJIbTAT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIl CPABHEHMS, OLICHKH, PEIIATh JIUHEH-
HbIC HEPABEHCTBA C OJHOW MEPEMEHHON U X CUCTEMBI, JaBaTh rPaUIECKyI0 UILTFOCTPAITHIO
MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU



[TornMaTh 1 UCTIONB30BaTh (DYHKIIMOHATLHBIC TIOHITHS U SI3bIK (TEPMUHBI, CHMBOJIMYC-
CKHe 0003HAYeHMs), ONPENIEesATh 3HaUeHue (QYHKIHMH 110 3HAYEHUIO apryMEeHTa, ONpeeisaTh
cBoMcTBa (DYHKIUH 110 €€ TpaduKy.

Ctpoutb rpaduKku 3J1eMEeHTapHbIX (YHKIIUNA BUA:

y=k/x, y=x2,y=x3,y = |x|, y = VX, OIIHCHIBATH CBOIICTBA YNCIOBOI PDYHKIHH 11O &
rpaduxy.

K koHiy oOyuenus B 9 kiacce o0ydaronuiics MojayduT CIAEAyIOIUe MPeIMETHbIE pe-
3yJIbTaThL:

Yuciaa 1 BBIYUCTICHUSA

CpaBHUBATH U yHOPSAI0YUBATH PALlMOHAIIbHBIC U UPPALIMOHAJIBHBIC YUCIIA.

BrinonssaTh apudmeTrueckue A1eCcTBUS C palliOHATBHBIMUA YHCIAMH, COYETas! YCTHbHIS
Y TIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPAMOHAIBHBIMUA YHCIAMH.

HaxoauTe 3Ha4eHUS CTENEHEN C LENIBIMH MMOKA3aTENSIMU U KOPHEW, BBIYUCIISATH 3HAYE-
HUS YHCIIOBBIX BBIPAKCHUI.

OKpyIJIsSITh NI€UCTBUTENbHBIC YKCIA, BBHINOIHATh MPUKHUAKY pe3yJbTaTa BHIYMCICHUM,
OIIEHKY YHCJIOBBIX BBIPAYKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiaths NUHEHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUSI, CBOJSIIMECS K HUM, MPO-
cTeiire IpoOHO-pallMOHATbHbIE YPaBHEHUS.

Pemiath cuctemsl IByX JIUHEWMHBIX YPAaBHEHUHN C IBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHMI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemiath TEKCTOBBIE 3ajlaud alreOpandecKuM CIIOCOOOM C TOMOIIBIO COCTABJICHUS
YPaBHEHHUS UM CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM YHCIIE
C MPUMEHEHHEM TpapUYeCKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JM YpaBHEHUE WU
cUCTeMa YpaBHEHUM pelIeHus, €ClId UMEET, TO CKOJIBKO, U Ipoyee).

Pemiath nuHEHBIE HEPABEHCTBA, KBaIPaTHBIE HEPABEHCTBA, N300paKaTh PEILICHUE He-
PABEHCTB Ha YUCJIOBOI NPSIMOM, 3aMKChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemiath cuCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIONIUNE KBa-
paTHOE HEPABEHCTBO, M300paxkaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSMOH, 3a-
MHACHIBATh PEIICHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUN PA3TUYHBIX 3a/1a4.

DyHKIUU

Pacno3naBaTh GyHKIIMU U3YYEHHBIX BUOB. [I0Ka3bIBaTh CXeMATUYECKU PACIIOIOKEHUE

Ha KOOPJMHATHOM TIOCKOCTU rpadukoB ¢yHkuuid Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2
+bx + ¢,y = x3, y=x, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHMi K03(DUIHUEHTOB, OMICHBATH

CBOMCTBA (DYHKITUH.



Ctpouth 1 n300pakaTh CXeMaTHIeCKu rpadKu KBaIpaTUIHbBIX (DYHKITUH, OTTUCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIHI 110 uX rpadukam.

Pacmo3naBaTh kBagpatuuHyo GYHKIHIO MO (GopMyIie, TPUBOIUTH IPUMEPHI KBaJpa-
TUYHBIX (YHKIMHA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

YucsioBbIE MOCTE0BATEIHLHOCTH M IIPOTrPECCUH

PacmoznaBaTh apu)METHIECKYIO U TEOMETPUIECKYIO TPOTPECCHH MPH PA3HBIX CIIOCO-
0ax 3aJlaHusl.

BbINIONHATE BRIUMCIEHUS C UCIOJIb30BaHUEM (HOpMYIT N-To YieHa apudpmeTrndeckon u
reOMETPUYECKOMN MPOrpecCuii, CyMMbI MEPBHIX N YJICHOB.

N300paxkath 4eHbI OCIEI0BATEILHOCTH TOYKaMHU Ha KOOPIMHATHOM TJIOCKOCTH.

Pemiats 3aa4uu, CBSI3aHHBIE C YUCIOBBIMU MOCJIEN0BATENBHOCTSIMU, B TOM YHKCIIE 3a/a-
YU U3 PeayibHOM KU3HU (C UCTI0JIb30BAHUEM KaJbKYJIATOPA, IIU(POBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHuUe pa3aesioB ¥ TeM NMpo-

KoaunuecTBO 4acoB

DJlIeKTpOoHHbIe (nHuppo-

Ne n/m Kontpoasnbie | IlpakTudeckue | Bble) 00pa3oBaTejbHbIe
TPaAMMBbI Bcero
padoThbI padoThI pecypcbl
1 Uwncna u BeIYuciaeHUs. ParimonanbsHbIe o5 9 Bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpaNHeCKHe BLIpaKCHls 21 2 https://m.edsoo.ru/7f415b90
bu6mmorteka [IOK
2 2
3 ¥ PABHEHI I HEPABEHCTEA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOPJHHATEL H rpacpuikit. DyHKLH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> HosToperne 1 0boduieHHe 0 . https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

HaumeHoBaHuUe pa3aesioB ¥ TeM NMPo-

KoaunuecTBO 4acoB

JaexkTpoHHble (uud-

Ne n/m Kourposbubie | IlpakTuyeckue = POBbIe) 0GpaszoBaTeib-
rpaMMbl Bcero
padoThI padoTsbI HbIE pecypchl
bu6mmoreka [IOK
1 UYwucina u Beraucienus. KBaapatHeie KOpHA 15 1 httos://m.edsoo.ru/7f417af8
5 Uucna u Beruncienusi. CTENeHb ¢ UeIbIM 7 bubmuorexa [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BeipakeHus. KBaapar- 5 1 bu6nuoreka [IOK
HBIN TPEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BeIpaKeHus. Anredpan- 15 2 bu6nuoreka [IOK
gyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBa. KBajpaTHbie 15 1 bubnuorexa [JOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 1 bubnunoreka [IOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa https://m.edsoo.ru/7417af8
bu6nmmoreka [IOK
8 O . 5
YHKIH. OCHOBHBIC IOHATHS https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) 4 1
9 yHKIpH. HuCIoBEIE Gyniin o https://m.edsoo.ru/7f417af8
Bbu6nmmoreka [IOK
10 Tostopenne u 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 9 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHuUe pa3aesioB U TeM NMpo-

KoanuecTBo yacoB

JaekTpoHHbIe (HUGpo-

Ne n/m KOHTpOJIbHLIe HpaKanecxne Bble) oﬁpasoBaTe.ﬂbnme
rpaMmbl Bcero
padoThI padoThI pecypcsbl
1 Yucna v BerurciieHus. JleicTBUTEIbLHbBIC 9 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHHS C 14 1 bubnunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edsoo0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaB- bubnuorexa [JOK
3 N 14 1
HEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoteka [IOK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
q 1 1
6 HCIIOBBIE TIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 IToBTOpenue, 060061IeHNE, CUCTEMATH3aIHS 18 9 bubnnorexa [HOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJIUYECKOE OBECITEYEHME OBPA3OBATEJIBHO-
'O MPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI TSI VUEHUKA

 Anrebpa, 7 knacc/ Maxkapserues FO.H., Munaiok H.I'., Hemkos K.W. u npyrue;
nof penakuuen TenskoBckoro C.A., AkupoHnepHoe o0iiecTBo «M31aTenbcTBO
«IIpocseuieHue»

 Anre6pa, 8 knacc/ Makaperues FO.H., Muntok H.I'., Hemkos K.W. u npyrue,
AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

» AnreOpa, 9 kiacc/ MakaperaeB F0.H., Munmiok H.I'., Hemkos K.U. u npyrue,

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET

PDIII, IIOK






