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MMHHUCTEPCTBO TP OCBE IIE HUSI POCCUIICKOM ®EJEP ALIUHA
MOSICHUTEJILHAS 3 ATIMCKA

Anrebpa sBiAeTCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO OOIETO
oOpa3oBaHMs: OHA OOECTICUMBAET IBYYCHHE JPYruX IUCIUIUIUH, KAK €CTeCTBEHHO-
HAYYHOTO, TaK W TYMAHUTAPHOIO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO Ui
NpoAO e HUsT 00pa30BaHMs U B MOBCETHEBHON WBHU PazBurne y oOyua ronmxcs
HAYYHBIX TMPEJICTABICHUNA O TMPOUCXONICHUHM M CYyIHOCTH aireOpandyecKux
a0CTpakIMii, criocoOe oTpaxeHUs MATEMATUUECKON HAYKOU SIBIICHUHN U TMPOIIECCOB
B TIpUpOJe W OOIECTBE, POJIM MATEMATHYECKOTO MOJICJIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CTIOCOOCTBYET (POPMHUPOBAHM IO HAYYHOI' O MAPOBO33PEHUS
Y KaueCTB MBIINEHHUS, HEOOXOAMMBIX Ui aJalTallid B COBPEMEHHOM I (POBOM
obugctBe. IBydyeHue amreOpbl oOecrieuMBaeT pa3BUTHE YMEHHS HaOMIIaTh,
CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIIEHUS,
CIIOCOOHOCTU apryMEHTHPOBAaHHO OOOCHOBBBATbh CBOMU JIEHMCTBUS U BBBOJIB]
dopMynupoBath yrBepxIeHUA. (rBoeHHE Kypca aareOpbl 00eclieYnBaeT pa3BUTUE
JIOTMYECKOTO0 MBIIIEHUs 00y4a IOMXCS: OHU WCIOJB3YIX JEAYKTUBHBE U
UHIYKTUBHBE pacCYXIEHUs, 0000IEHHE U KOHKPETM3alMK) aOCTparvMpoBaHUE U
aHaioruto ~ (ByueHume  aireOpe  mpenmnosiaraeT  3HAYUTENIBHBI  O0BEM
CaMOCTOATEIILHOM  JISITENbHOCTH OOYyYalolMXCsl, TMO3TOMY CaMOCTOSITEbHOE
pe IIEHUE 3aJ1ay SIBJISIETCS peairmBalyeil AesTeIbHOCTHOr O MPUHIIMIA 00yYe HUsL

B cTpykType nporpamMMbl yd4eOHOr o Kypca « Anreopa Jyisi OCHOBHOT O 00 BT O
00pa30BaHUs OCHOBHOE MECTO 3aHMMA KX COJEPATEJbHO- MeTOAUUECKUE JINHUML
«Yncna ¥ BBMUCICHUS», «ANreOpandeckue BbPaXCHUSI», «YpaBHCHUS W
HepaBeHCTBay, «Qynkimm». Kaxgas w3 3THX comep#aTesibHO- METOIMYECKUX
JIMHUIN pa3BUBAETCS HA MPOTS ACHUM TPEX JIET MBYUEHUsS] Kypca, B3aMMOJICHCTBYS C
IpyruMd ero JuHUAMA B xozme mBydeHuss ydeOHOro Kypca oOyua FOIMMCs
NPUXOJUTCS JIOTMYECKH PACCY KIAaTh, HCIOJIB30BaTh TEOPETHUKO- MHO ¥ECTBEHHbIA
s3pK. B cBS3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «AnreOpa» BKJIIGIECHBI
HEKOTOPBE OCHOBBI JIOTMKH, TPEJCTABICHHBE BO BCEX OCHOBHBIX pa3jesiax
MaTe MATUYECKOr0 00pa3oBaHUsI U CIIOCOOCTRBY IOIIME OBJIAJICHUIO 00YyYa KO MUCS
OCHOB  YHUBEpCAJbHOIO  MATEMATHUYECKOro s3bKa.  (omepiaTeabHOM WU
CTPYKTYpPHOM OCOOCHHOCTHIO Yy4yeOHOro Kypca «Anredpa» SBISETCA €ro
VHTET PUPOBAHHBIN XapaKTep.

Conmepxanue suHUM «Yucna W BBMHCICHMS» CIYUT OCHOBOW IS
JTaJbHEWIETO MBYYEHHUS MATEMATUKH, CIOCOOCTBYET Pa3BUTHIO y 00ydYa FOUMXCS
JIOT M4ECKOr0 MBILTIEHUS, (OPMUPOBAHMIO YMEHUSI TIOJIb30BAThCS aJTOPUT MAMH, a
TaKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX I TMOBCEIHEBHOM
*U3HU Pa3zBuTue MOHATHS O YMCJE HA YPOBHE OCHOBHOrO OOHETO 00pa3oBaHUs
CBS3aHO C pAIMOHAJIbHBIMA M UPPALMOHAIbHBIMUA YHCIaMU, (OPMUPOBAHUEM
MpeICTABJICHUI O ASHCTBUTEIHLHOM YHCJIE. 3aBEp IIE HUE OCBOCHUS YUCJIOBOM JIMHUU
OTHECEHO K CpeIHe My 00 g My 00pa3OBaHH IO



ConepxaHue ByX ajireOpandecKux JMHUN — « AIreOpanuecKue BbIpaske HUs
U «YpaBHEHHS W HEPABEHCTBa» CMOCOOCTBYET (OPMHUPOBAHHUIO y 00y4Ya FOIMXCS
MATE MATHYECKOTO amnmapaTra, HeOOXOAMMOTO IS peUBHUS 3aJad MATE MATHKH
CMe #HBIX TPEJIMETOB U MPAKTHUKO- OPUEHTUPOBAHHBIX 3a/1a4. Hi ypoBHE OCHOBHOI O
o01pro obpazoBaHus y4eOHBII MATEpHAN T'PYHIIUPYETCS BOKPYT PAIlMOHAJIbHBIX
BBDasieHUL AnreOpa JIEMOHCTPUPYET 3HAYCHHE MATEMATHUKHA KaK S3bKa IS
MOCTPOCHUSI MATEMATUYECKHUX MOJIEJICH, ONHCaHus TMPOLIECCOB U SIBJIICHUI
peanbHOro mupa. B3amauum oOydyeHus airedpe BXOAAT Takie JajJbHEUIIEE pa3BUTHE
aJIr OPUT MUYECKOT' O MBIIITIE HUS, HEOOXOMMOT 0, B YACTHOCTH, Il OCBOCHMS Kypca
WHPOpMATUKY, M  OBJAJICHWE  HABbKAMU  JEAYKTHBHBIX  paccy>KIeHHIL
[peoOpa3oBanre CUMBONBHBIX (OpM CIIOCOOCTBYET pa3BUTHIO BOOOpa e HUS,
CIOCOOHOCTEH K MATEMATUYECKOMY TBOPYECTBY.

Conepanue (yHKIIMOHAJIBLHO-T'pa PUUECKON JIMHUK HAIICJICHO Ha TOJTyYeHUE
oOy4a oM MUCST 3HAHUW O (YHKIMAX KaK BaXHEHIEN MATEMATHUUECKOW MOJIENU
JUTSL OTIUCAHUS M MICCJICIOBAHMS pa3 HOOOPAa3HBX MPOIIECCOB U SBICHUIA B MPUPOJIE U
obnpcTBe. IBydyenue MaTepuaia criocoOCTBYET pa3BUTHUIOY 00yYa IOIMXCS Y Me HUS
UCIIOJIb30BaTh Pa3IMIHBE BBPA3HWTCIbHBE CPEJACTBA s3bKAa MATCMATUKH —
CJIOBECHBE, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCUT BKJIaJ B (OpMUpPOBaHUE
NpeACTaBICHUN O pOJIM MATE MATUKH B PA3BUTUU IMBWIM3AIMU U KYJIbTYPbI

CorymacHo yueOHOMYy IUIaHy B 7-9 Kimaccax mBydaercss Y4YeOHBIA Kypc
«AnrebOpay», KOTOPBIA BKIKHAET CJEOYIOIME OCHOBHBE pa3/eiibl COJACD¥aHUS:
«Yncna ¥ BBMUCICHUS», «ANreOpandeckue BbPaXCHUSI», «YpaBHCHUS W
HEpaBEHCTBaY, « QyHKIHI».

Ha mydenue yuebHoro kypca « Anreopa» orBoaurcst B 8 kinacce — 102 yaca (3
yaca B HeJICNTK).



COAEP)KAHUE (bYYEHUA
8 KIIACC

Yucia ¥ BBMUCJIE HUSA

KBagpaTHpii kopeHb w3 uuciia. I[buiTne 00 wuppanMoHaJILHOM YHCIIE.
JecsaTuanbe NpuOIMAe HUS UppalMOHAIBHBIX uncesl (BoiicTBa apudMeTHUYeCKuX
KBaJpaTHBIX KOPHEHW M MX NMPUMEHEHHE K IPeoOpa3OBAHM IO YUCIOBBIX BbIA e HUN
Y BBMUCJICHUAM JEUCTBUTEILHBE YHCJIA.

CreneHb ¢ LieJIbIM MOKa3zaTeneM U €€ cBoiicTBa. (CraHmapTHas 3alKCh YUCIIA.

Anrebpandeckre BbIpasie HUus AredpandecKie Bbpa e HUusl

KBagpaTHbli TPEXUWICH, Pa3JioAEHUE KBAJIPATHOr O TPEXUJICHA HA MHO UTEIIN

Anrebpandeckas ApoOb. (CHOBHOE CBOMCTBO ayreOpandyeckod Japoou
CnoxeHue, BBMUTAHHE, YMHOMEHME, JelieHHe aireOpandeckux Jpodeit
PanmoHanbHBE BhpaXe HUS U MX NpeoOpa3oBaHME.

VYpaBHEHUs] U HEPABEHCTBA YpPaBHE HUSI M HEe paBe HCTBA

KBaznpaTHoe ypaBHeHHe, (opMysia KOpHEH KBaJpaTHOro0 ypaBHeHUs. Teopema
Buera. PeueHue ypaBHEHMI, CBOJIUMXCS K JIMHEMHBIM M KBAaJpPaTHBIM
[pocTeiinme npoOHO-pallMOHAILHBE YpaBHE HUISL

['paduyeckas uHTEpnpeTaIys ypaBHEHHA C JABYMI TEpeMEHHBIMU U CUCTEM
JUHEVMHBIX YPaBHCHUUW C JBYMi IEpEeMEHHbIMU [puMepbl peUEHHS CHUCTEM
HEJIMHE MHBIX YPaBHEHUU C IBYMs NEPE MEHH bIMU.

Pe neHMe TEKCTOBBIX 3ajjad AJre€OpanuecKuM CTIocCO00M

UrcnoBbE HEPAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OAHOW TEpe MeHHOW
PaBHOCWIIBHOCTh HEpPaBEHCTB. JMHEWHBIE HEPABEHCTBA C OOHOW MEPEMEHHOM
CucTe Mbl TMHE MHBIX HEPABEHCTB C OIHOM M€ Pe ME HHOI

Oy HK 1y Oy HKIUUU

[lonsarue Qynknmun OONACTh ONpesesieHUS U MHO XeCTBO 3HAUCHUH ¢y HKITUN
CnocoOwi3amanus (yHKIIHIL

I'paduk Qynxkuun Yrenuwe cBoicTB ¢yHkimMu nmo e€ rpaduxy. I[pumepsr
rpa@ukoB QyHKIMNA, OTpaa IOUKX pealibHbe MPOLECC bl

@OyHKIMK, ONKCbBAIONME MPSIMy0 U OOpaTHY0 MPONOPLIUOHAILHBE
3aBHCUMOCTH, WX rpagukn QyHKIMH Y =X2, Y =x3 y =% y3 X|. Ipadudeckoe
pe LIEHUE YPaBHEHUM U CUCTEM YPaBHE HUIL



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJT'EBPA» HA YPOBHE OCHOBHOI O
Ob LIET'O ObP A3OBAHUA

JIMHHOCTHBE PE3 VJIBTAT bl

JIMYHOCTHBE Ppe3yJabTaTbl OCBOCHHMA TPOrpaMMbl y4eOHOro Kypca
«AnreOpay XapaKTepu3y Krcst:

1) maTrpuoTHYeCKoe BOC MUTAHUE:

MPOSIBJICHHEM MHTEpeca K TMPONNOMYy M HACTOSUEMY POCCUHUCKOU
MATEMATHKY, I[EHHOCTHBIM OTHOLEHHEM K JOCTHUAEHHUSM POCCUNCKHUX
MATE MATHKOB M POCCHUHCKON MATEMATHYECKOW IIKOJB] K KCIOJIB3OBAHU FO ATHX
JOCTUAE€ HUN B JPYTrUX HAyKaX W MPUKIAIHBIX ¢depax;

2) rpasKiaHCKoe M JyXOBHO- HDABCTBE HHOE BOCIIMTAHME:

TOTOBHOCTH 0 K BBITOJTHEHU O 00S3aHHOCTEN IpaIaHUHA U peain3aluu
€ro mpaB, MpeJICTABJICHUEM O MATEMATHYECKHX OCHOBAX (JyHKIIMOHUPOBAHUA
Pa3JIMYHBIX CTPYKTYp, SABJICHUI, MpOLEayp rpas¥IaHCKOro 00 IECTBa (HAIPUMED,
BBOOPH] OMNPOCH), TOTOBHOCTHIO K OOCYNICHHIO HSTHYECKHX TpodIiIeM
CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUMEHHUW HAYKH, OCO3HAHUEM
BaKHOCTHU MOPAJbHO-3THYECKHX MPHUHILIUIIOB B JIEATEILHOCTU YUEHOT O,

3) TpyZ10BO€ BOCIIUTAHUE:

YCTAHOBKOM HAa AakTMBHOE Yy4YacTHE€ B PEILEHHHM NPAKTHUUECKHX 3aJad
MATE MATHYECKOW HAINPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMATHUYECKOT O
o0pa3oBaHMs HA MPOTSAMEHUU BCEH MMB3HU Ui ycIie IHOM Mpo (eccHoHaIbHOU
NESTEIbHOCTU U Pa3BUTHEM HEOOXOIHMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUE M UHIUBUyaIbHON TPAEKTOPUH 00pa30BaHUsS U X3 HEHHBIX IUIAHOB
C YU4€TOM JIMYHBIX MHTEPECOB U OO0 LIECTBEHHBIX MOTPeOHOCTEIL

4) 3cTeTHYEC KOE BOCIIMTAHHE:

CIMOCOOHOCTH IO K HMOIIMOHAJIHHOMY M 3CTETHYECKOMY BOCTIPHATH IO
MaTe MATUYECKUX OOBEKTOB, 3aJ[ay, peUBHUI, pacCy¥ICHHUIL, YMECHUIO BUIETH
MaTe MATUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) IEHHOCTH HAYYHOI'O I03 HAHMSL

OpUEHTAIlMEN B JEATEIHLHOCTH HA COBPEMEHHYIO CHUCTEMy HAYYHBIX
NpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPO b
¥ O0UECTBA, NMOHMMAHMEM MATE MATHMUYECKOM HAayKH Kak CGepbl 4eJI0BEUECKOi
NESATENbHOCTH, ATANOB €€ pa3BUTHS M 3HAUMMOCTH JUIS Pa3BUTHS LIMBWIM3 AL,
OBJIJICHHE M 513 BKOM MATE MATUKH U MATE MATHIECKOM KYJIbTYPOH KaK CpeJICTBOM
NO3HAHUS MHUPA, OBJAJICHUEM NPOCTEHIIMMU HABBKAMHU HCCIEI0BATEIbCKON
NEeSITEbHOCT K



6) ¢pmsmueckoe BocnuTaHue, GOpMUPOBAHNE KYJLTYPbI 310POBbSI U
3 MO IO HAJILHOT 0 (UIar 010 Ty Yust:

TFOTOBHOCTH IO MMPUMEHATh MATE MATHUUYECKHE 3HAHUS B HMHTEPECAx CBOErO
37I0pOBBS,  BEACHWS  3/I0pPOBOrO  oOpa3za WBHU (370pOBOE  MHUTaHHUE,
cOalaHCUPOBAaHHBIA pe XM 3aHATHA M OTIbKXa, peryisipHas (usudeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTD 10 HaBbIKA pe(VIEKCUM, TPU3ZHAHUEM CBOET O
IpaBa Ha OMOKY M TAKOrO € MpaBa JPyroro 4esIOBEKa,

7) 3K0JIOr HYeC Koe BOCIIUTAHME:

OpHEHTAIlMEN HA MPUMEHEHHE MATEMATHMYECKUX 3HAHMWA ISl pe LIEHUSA
3a/1a4 B 00J1aCTH COXPaHHOCTH OKpPY @ IOUE I cpe/ib] IUIAHUPOBAHUS MOCTYIIKOB
U OLICHKM WX BO3 MOJKHBIX IOCJIEICTBUM ISl OKPYa IOLE W Cpelibl OCO3 HAHHEM
rJ00aIbHOr 0 XapakTepa 3KOJIOr MUECKUX MPOoOJIeM U MyTeH UX pele HUs;

8) aganraums K 3 MeHS IOIM MCH YCJIOBHSIM COLMAJILHOM U NMPUPOJAHO M
cpea bl

TOTOBHOCTB IO K JICHICTBUSIM B YCJIIOBHAX HEONPEJEJIEHHOCTY, TOB BIIE HU IO
YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTHUUYECKY IO JEATEIIbHOCTh, B TOM
YUCJ€ YMEHUE YUYUThCA Y JpPYyrux Jnonel, mnpuoOperarth B COBMECTHOM
NESTEIbHOCTU HOBBE 3HAHMS, HABBKH M KOMIETEHIIMHU U3 OIbIIa JPYrUX;

HEOOXOIMMOCThI0 B  (OPMHUPOBAHUM HOBBIX 3HAHUK, B TOM 4YHCJE
dbopMyTUpPOBATh HWJICH, TOHATHS, THIOTE3bl 00 O0BEKTaX M SIBICHHUSAX, B TOM
YHUCJie paHee HEM3BECTHBX, OCO3HABATH J€(PUUUT bl COOCTBEHHBIX 3HAHUWA H
KOMIIETEHTHOCTEW, INIAHUPOBATh CBOE Pa3BUTHE;

CIMOCOOHOCTH 0 OCO3HABaTh CTPECCOBYKD CHTYalMK) BOCHPHUHUMATH
CTPECCOBY 10 CHUTYallM}0 KaK BBBOB, TpeOyIONMU KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAEMbE DPELEHUS W JEUCTBUSA, (OpMyJIHpPOBATh U OLEHHUBATH PUCKU U
MOCJIEICTBUS, (OpMUPOBATH ONBI.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3 HaBaTe IbHBE YHMBEPCAJIbHBE Y4eOHBE JI€ HCTBHS

ba3oBbE JIOr MYEeCKHE JIeiCTBUS:

e BBMBIITH u XapaKTepu3 OBaTh CY IECTBEHHbBE MpU3 HAKU
MATE MATUYECKUX OOBEKTOB, MOHSATHI, OTHO IIEHUW Me KTy TOHSTUS MY,
dbopMyTUpPOBATH OIPEACIICHUS TIOHATHIL, YCTaHABIUBATH CY LI CTBEHH bl
MpM3HAK KiIacCU(UKAINYM, OCHOBAHHWS IsI OOOOIBPHHMS M CpaBHCHUS,
KPUTEPUU MPOBOJAUMOT O aHAJIN3A;

e BOCTPUHUMATH, (OPMyJIUPOBATH ¥ MPEOOPA3OBHBATH CYKIC HUSL
yTBEPJUTEILHBE W OTPUIATEIbHBE, €IUHUYHBE, YaCTHBE M 00 IIHE,
YCIIOBHBE;



BBUMIBIISITH ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeYns B (AKTaX, JAHHBIKX, HAOMIONEHUSIX U YTBEPKICHUSIX,
npeajgaraTb  KpUTEpUH Uil BBBBJICHHMS  3aKOHOMEPHOCTEM U
IIPOTUBOPE YUY

JeNaTh BHBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JCAYKTUBHBX U
WHAYKTUBHBIX YMO3aKJIKHEHUI, yMO3aKIIIO4€HUN TI0 aHAJIOT UM,
pa30upaTh /0Ka3aTebCTBA MATE MATHYECKUX YTBEP KICHUN (TIPSIMBE U
OT  TMPOTHUBHOTO), NPOBOJUTH  CAMOCTOSITEIbHO  HECJIOKH bl
JI0Ka3aTeIbCTBA MaTE MATUUECKHUX ¢nKTOB, BBICTPauBaTh
apryMeHTallMKQ NPUBOAUTH NMPUMEPBI U KOHTPIPUMEPB] 0OOCHOBBBATh
COOCTBEHHBE pacCy KICHUS;

BBOMpATh CHOCOO pelEHUs y4yeOHOW 3ajauyu (CpaBHMBATH HECKOJIBKO
BapUAHTOB pEUEBHUS, BBOUpPATh HAUOOJEE TOAXOIA MU C ydéToM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBBE HccIe0BaTEeILC KHE e HCTBUS

UCIIOJb30BaTh  BONPOCHl KaK  HCCJENOBATEIbCKUI  MHCTPYMEHT
NMo3HaHMs, (OPMyJIUPOBATH BOMPOCH] (MKCHPY IOIKE NPOTUBOPEYUE,
npoOieMy, CaMOCTOSTEIbHO YCTAHABIMBATH MHCKOMOE U JAaHHOE,
(GopMHpPOBATH FUIIOTE3Y, apryMEHTHUPOBATH CBO IO MO3ULIMEQ MHEHMUE;
OPOBOAMTH TI0 CAMOCTOSTEJILHO COCTABICHHOMY IUIAHY HECJIO JKH bl
AKCIIEpUMEHT,  HeOOJIbIDE  KCCJENOBAHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MATEMATHUYCCKOrO0 OOBECKTa, 3aBUCUMOCTEH OOBEKTOB
Me K1y COo00if

CaMOCTOSITCIbHO  OpMyJIMpOBaTh OOOONBHHMS W  BBBOJBI  TIO
pe3ynbTaTaM MpPOBEAEHHOIO HAOMIYICHUs, WCCIIEJO0BaHUs, OIEHHUBATDH
JOCTOBEPHOCTh MOJMYYEHHBIX PE3yJIbTaTOB, BBBOJOB M 0000 IIE HUT
OpOr HO3UPOBATH BO3MO KHOE Pa3BUTHE TPOLIECCA, a TAK3E BbIIBUTaTh
MPENOJIOME HUSL O €T0 Pa3BUTHU B HOBBIX YCJIOBHSIX.

PabGora ¢ uHd¢opmaume ik

BBHBIISITh HEJOCTATOYHOCTh U MBOBTOYHOCTh HH(OPMAINY, NAHHBIX,
HEOOXOJIMMBIX JUIS PEIE HUS 3324l

BHOHMpaTh, aHAIMBUPOBATH, CHCTCMATHM3MPOBATh W HMHTEPIIPETHUPOBATH
1HGOP MATTH 10 pa3JIMIHBIX BUIOB M (opM TIpeCTaBIICHUS,

BpOMpaTh ¢GopMy TpeACTaBieHHsS WHOQOPMAIIMK W WILIKCTPUPOBATH
peIReMbE 3a7auyd CXEMAMH, JMarpaMMaMH, HWHOW TpauKol U uX
KO MOMHA IUSI M,

OIICHUBATh HAJIE MHOCTh MHGOPMALIMU TIO KPUTEPHUAM TPEIJT0%E HHbIM
y4uTeseM Win ¢ GopMyJIHPOBAHHBIM CaMOCTOSTEIIhHO.

Ko MMyHMKATHBHBE YHHMBEPCAJIbHbE Y4eOHBE /i€ iCTBUSL:



BOCIPUHUMATh U (QOPMYyJIHPOBAaTH CYXICHUS B COOTBETCTBUU C
YCJIOBUSIMU M LIEJSIMA 00 IE HUSL, SICHO, TOYHO, TPAMOTHO Bbpa#aTh CBO IO
TOYKY 3pEHHS B YCTHBIX M MHChMEHHBIX TEKCTaX, JIaBaTh MOSICHEHMS TIO
XOJly peIEHUs 3a7a4l, KOMMEHTHPOBATH IMOTYUYEHHBIA PE3YyJIbTAT;

B Xoze OOCY>IEHMs 3aJaBaTh BOIPOCHI IO CYIECTBY O0CYXkIaeMoOi
TEMb] MpOOJEMb] pelme MOl 3a7auy, BbLKA3 bBATh WJIEW HAICJIECHHBE
Ha TMOMCK pEUEHUs, COINOCTABIISITh CBOM CYKICHUS C CY>KICHHUIMA
APYrUuX YYaCTHUKOB [IMAJIOra, OOHAPY KMBATh pa3jMuyUe€ U CXOJCTBO
MO3ULIMI, B KOpPpeKTHOW Qopme (opMyJIMpOBaTh pa3HOrJIACHs, CBOU
BO3pa i€ HUS,

Ope/ICTaBIATh  pe3yJbTaThl peUEHHA  3aJaul,  HKCIEPUMEHTA,
UCCIEJOBaHMUsA,  NPOEKTa,  CaMOCTOSTENbHO  BBOUpATh  Qopmar
BBCTYIUIEHH C€ YY4ETOM 3a7ady TMpe3eHTalMd M OCOOCHHOCTEW
ayJIUTOpUY;

NOHMMATH U WCIOJIb30BaThb  INPEeMMy IECTBA  KOMAHOHOM U
UHIMBUyaJIbHOM paOOThl NMPU pPELUEHUU YYEOHBX MATEMATHUYECKUX
3a7ay;

NPUHUMATH  L[IEJIb  COBMECTHOM  JIEATEIIbHOCTW, ~ IUIAHUPOBATh
OpraHm3aIMilo COBMECTHOM pabOTh] pachpenesisiTh BHABI paldoT,
JIOT OBApUBATHCS, 00CYHIaTh MPOLIECC W pe3yibTar paboTh] 0000 MATH
MHCEHHSI HECKOJIbKMX J1IQICH

y4acTBOBaTh B TpymmnoBbX (¢opmax paboThl (00CyXxIeHus, OoOMEeH
MHEHUSIM, MO3TOBBE NTYPMBI W JpPYTrUe), BBIIOJIHITH CBOIO YacThb
paboThl M KOOPJMHHUPOBATH CBOM JEWUCTBUA C JPYrMMU WIeHAaMH
KOMAH/Ib] OLIEHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIMH MPOAYKT IO
KpurepusiM ¢ (QopMyTUpOBaHHBIM Y4aCTHUKA MU B3aUMOJIE ICTBHUSL

PeryiiTUBHBE YHHBEPCAJIbHBE yY4YeOHBE i€ iic TBUSs
Camoopranm aums:

CaMOCTOATEJILHO COCTABIIATh IUIaH, aJTOPUT M PE LIE HUS 3a1a4H (I €ro
9acTh), BROUPATh CTIOCOO peBHUS C YUETOM UM FOIIMXCST PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUPOBATh U KOPPEKTUPOBATH
BapUAHT bl pe IIEHUI C YYETOM HOBOM MH(OP MALIHIL

Ca MO KOHTPOJIb, 3 MOLIMOHAJIbH b MHTEJLJIE KT:

BJIAJIETh CHNOCOOAMH CAaMONIPOBEPKK, CaMOKOHTpPOJIL Ipoliecca U
pe3ynbTaTa pe e HUsl MATe MATUUECKOM 32124l

HpeBUIETh TPYIHOCTH KOTOPHE MOT'YT BO3HMKHYTH IpU pe IEHHUH
3a/aul, BHOCUTH KOPPEKTHBBI B JEATENbHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, HAMIEHHBIX OIMOOK, BBHHBICHHBIX TPYIHOCTEN;



e OILICHMBATh COOTBETCTBHE pE3YJbTaTa JACITEILHOCTH IOCTABJICHHOM
HeJIM M YCHOBWSAM,  OOBACHATH NPUYMHBI  JOCTUACHHUS  WIH
HEJOCTUACHUS I[N, ~ HAXOAWUTh  OHNMOKY,  JaBaTh  OLEHKY
MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBE PE3 YJIbTAT bl

K koniy oOyuenuss B 8 wiacce oOyyaronMiicsi TOJNYYHUT CIEJY IOIKE
NpEeIMETHBE pE3YJbTaT bl

Yucsia ¥ BbHUCJIC HUSI

Hcnonp30BaTh HAYAIbHBE NPEACTABICHHUS O MHOXECTBE JCHCTBUTEIbHBIX
qyycesll Uil CpPaBHEHMS,  OKPYIJIEHHS W  BBMHUCJICHHMN,  m300paxaThb
JNEUCTBUTEJIbHBE YKCJIa TOUKAMUA HA KOOPAWHATHOM Nps MO

[lpuMeHATHh TOHATHE apUPMETUYECKOrO KBAAPATHOIO KOPHS, HAXOIMTH
KBaJpaTHBE KOPHH, MCIIOJB3ys MPU HEOOXOJMMOCTHU KaJbKYJIATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBPAACHUIL COACPHAUMX KBAJPaTHBE KOPHH, UCIMOJb3Ys
CBOKMCTBa KOpPHEM

Vcnonp30BaTh 3amucy 00JIb IUX W MAJIBIX YUCEJI C TIOMO IIb 10 JECATUYHbIX
npoOeit u creneneit uncia 10.

Asre0panyec Kue BbIPA A€ HUS

[lpuMeHATP TMOHATHE CTENEHW C LEJIbIM [OKa3aTelaeM  BBIIOIHATH
npeoOpa3zoBaHUs BbpaeHU, COAEP A IMX CTENEHH C LEIbIM MOKa3aTeaeM

BbIMONMHATH TOXKIECTBEHHBE MPEOOpa30BaHMs PAIMOHALHBIX BHIPA e HUM
HAa OCHOBE MpaBWJI JCHCTBHUIA HAJl MHOT OWICHAMU U areOpandecKuMi JIpo0si M

PacknmanpBaTh KBaJpaTHBI TPEXWIEH HA MHO HUTEIA

[pumMe T MpeoOpa3oBaHus BhPaACHUM I pe IEHUS Pa3JIMYHBIX 3a/1a4
W3 MATEMATHUKY, CMEXKHBIX IPEIMETOB, M3 PEaIbHOW NPAKTUKU

YpaBHeHUSI U HEPABEHCTBA

Pe uaTh nuHEHBE, KBaJpaTHBE YpPABHEHUS W PAallMOHAJIbLHBE ypaBHEHUS,
CBOJI IMECS K HUM CHCTEMBI ABYX YPaBHEHUW C IBYMs MEPE MEHH bIMU.

IlpoBoguTes mpocTeyme HUCCIIEIOBaHUA YPaBHEHUM U CUCTEM yPaBHEHUL,
B TOM YHCJIE C MPUMEHEHHUEM T'paPUMUECKUX TMpeICTaBlICHUN (yCTaHABIMBATH,
UMEET JIM YpPaBHEHHE WIM CUCTEMA YPAaBHCHUN pELEHUS, €CIIA HMEET, TO
CKOJILKO, | MpoYee).

[lepexonuts OT clOBeCHOW (OPMyJIMPOBKHU 3aJaydl K €€ anreOpauyueckoil
MOJEIN C TMOMOLBLIO COCTABJICHWS YPABHEHUS WIN CUCTEMBbl YypaBHEHWIL
MHTEPNPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJIyYeHH b
pe3yJIbTAaT.



[lpyMeHATh CBOMCTBAa YHUCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLECHKH,
pE IATH JIMHEWHBE HEPABEHCTBA C OJHOW TEPEeMEHHOW M UX CHUCTEMb] JaBaTh
rpauyecky 0 WUIIOCTPAlMI0O MHOECTBa pEIEHUNA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

@y HKUM KU

[loHMATH U KCTIONB30BaTh (JyHKIMOHAJIbHBE TOHATHS U 513 bK (TEPMHH bl
CHMBOJIMUECKHE OO0O3HAUCHWMS), ONpeAe/isiTh 3HAaUeHHUE (yHKIIMH TI0 3HAYCHU IO
apryMeHTa, OnpeaesisiTh CBOMCTBA (yHKIIUH MO €€ Tpa QUKY.

Crpours rpauku 371€ MeHTapHBIX (QyHKIMIA BUAA:

y=Kx y=x2 y=x3y =|X, y= \/)g OITNC BATh CBOWMCTBA YKCIOBON
byHK1MU 10 e€ rpa QuKy.



KT Anrebpa 8 kKnacc

OdaTa Odata
Ne Tema nnad cdakT
. PaunoHanbHbe BbpaxeHus 02 09
, [po6HO- paumoHanbHble BbpaXXeHUs 04. 09
. [onycTumble 3Ha4YeHMs NepeMeHH b 06,09
. Anr ebpanyeckune gpobu 09,09
. OcHOBHOE CBOMCTBO Opobu 1109
3 CokpaueHune arr ebpanyveckmx gpoben 1309
MpuBepeHue arr ebpandecknx gpoben K obLue My 16.09
7 3HamMeHaTent '
CnoxeHne n BbHUTaHue arT ebpanyeckux apoben c 18 09
8 OAMHaKOBbIMM 3HaMeHaTensmu. 1 '
CnoxeHne n BbHUTaHne arT ebpanyeckux gpoben c 20,09
9 OAVMHaKOBbIMM 3HaMeHaTensmu. 2 '
CnoxeHne n BbHUTaHne arr ebpanyeckux gpoben c 23 09
10 pasHbIM/ 3HaMeHaTensmu. 1 '
CnoxeHne n BbHUTaHMe arT ebpanyeckux gpoben ¢
25.09
11 pasHbiM/ 3HAaMEHaTensaMn. 2
" YMHOXeHMe arT ebpanyeckux gpoben 27 09
BosBegeHue arr ebpanyeckon gpobu B cTeneHb
13 30.09
y [eneHune arr ebpanyecknx gpoden 02 10
s YNpo LeHMe paumoHanbHbX Bbpa)eHui 04.10
ToxxgecTBeHHble NpeobpasoBaHNA pauMoHanbHbX
y 07.10
16 BblpakeHnu
. ®yHKuma y=k/ X 1 eé rpa dquk 09. 10
CeonctBa dyHKUMM oBpaTHON NPONOPLMOHabHON
1110
18 3aBUCUMOCTMU
['pa quueckoe pelEeHWE ypaBHEHUIW, COAepa LLX 14.10
19 obpaTtHy 0 NponopunoHarnbHy K0 3aBUCUMOCTb '
KoHTponbHaga pabora N2 1 no temam «Arr ebpaunyeckume
Apobny, «PyHKUMA 0BpaTHOM NPONOPLNOHANBHOCTUN U €€ 16.10
20 rpaduk»
21 18 10




[lenctBuTenbHbe 4Yuncna

PaunoHanbHbe 1 mppaumoHaribHbke 4ucra

2110
22
’s Apwu pveT nyeckuni KBagpaTHbM KOPEHb 2310
A) =
YpaBHeHue x*2 = a 25 10
24
HaxoxxaeHne npnbnunxeHHbX 3Ha4YEeHUI KBagpaTHOr O
06.11
25 KOPHSA.
MpadmK dyHKUMM KBaOpaTHOr O KOPHSA
26 08 11
@y HKUMS KBagpaTHOr O KOPHS 1 e€ cBOUCTBa
27 1111
"paduueckunin cnocob peLLeHUs ypaBHEHUN
o8 1311
KBagpaTHbM KOpEeHb U3 Npom3BeAeHnsa 1 gpobu
29 1511
0 KBagpaTHbWM KOPEHb U3 CTENeHU 18 11
. BHeceHne MHOXUTENS Nog 3HaKa KOPHSA 20,11
- BbHeceHne MHOXUTENS U3-No4 3HaKa KOPHS 22 11
CpaBHeHWe apymMeT n4eckmx kBagpaTHbX KOPHEN
33 25.11
CpaBHeHMe BbpaxeHui ¢ apy pmeT nyeckmmm 27 11
34 KBagpaTHbIMA KOPHSI MU '
MpeobpaszoBaHne BbpaXXeHU, coaepa X KBagpaTHbe
29. 11
35 KOpHU
TogecTBeHHble Npeobpa3zoBaHns BbpaXXeHui, 02 12
36 coAepka WX KBaapaTHbie KOPHU
YNpo LeHMe vppaumoHanbHbX BbPaXXeHUN.
37 04.12
KoHTponbHasa pabota N2 2 no teme «KBagpaTHbM
06.12
38 KOpPEHb»
OnpepgeneHve KBagpaTHOr O YpaBHEHUS
39 09.12
10 HenonHble kBagpaTHble ypaBHEHUS. 11 12
Pe ueHune kBagpaTHOrO ypaBHEHUSA I pa quyecku
1312
41 (paspeneHve Ha aBe dy HKUMOHArbHbe 3aBUCUMMOCT W)
Pe ueHne KkBagpaTHOrO ypaBHEHUS BbiaeneHnem
KBagpara aBy4dneHa 16.12
42
dop My na KOpHen KBagpaTHOr O YpaBHEHUS. 18 12

43




Pe LeHMe 3a0a4 ¢ NOMO Wb 10 KBagapaTHbX ypaBHEHUI 1

44 20. 12
Pe LeHMe 3aga4 ¢ NOMO Wb 10 KBapaTHbX YpaBHEHUW 2
45 23.12
Teopema Bueta o5 12
46
. Teopema, obparHas Teopeme Bueta 27 12
Pe ueHune pa3nuyHbX 3aay Ha KBagpaTHbe YpaBHEHUS
48 1301
KBagpaTHbM TpEXYSIeH 15 01
49
50 KopHu KBagpaTHOr o Tpex4sneHa 17 01
el BbMucneHne kBagpaTHOr o TpEx4rieHa 20,01
Pa3 noxxeHune KBagpaTHOr 0 TPEXYSIEHa Ha MHOXMUT enuv
50 22.01
lMpMeHeHne pa3noXXeHNa KBagpaTHoOr O TpEXYsieHa Ha
24.01
53 MHOXWUT enuv
Pe ueHne OpobHbX paumMoHanbHbX ypaBHEHUI
54 27.01
Pe ueHne gpobHbX paumoHanbHbX ypaBHEHWI
29.01
55 rpaduyecku
Pe ueHne 3agay ¢ NOMO Wb 0 APOBHBX paumoHarbH biX
y 3101
56 ypaBHEeHUN
Pe ueHune 3agay Ha cocTaBneHne gpobHO- paunoHanbHbX 302
57 ypaBHEHUN
KoHTponbHaga pabota Ne 3 no Temam «KBagpaTHbe
ypaBHeHus. KBagpaTHbii TpéxuneH. [JoobHo- 502
58 paumoHasibHble YpaBHEHNSA»
YpaBHeHMe ¢ By M NepeMeHHbIMA U €O Ipa guk
59 7.02
'padumkn NMHEeNHbKX ypaBHEHU C OBY MA NepeMeHH biMu
60 10.02
ViccnepnoBaHve cucTeMbl NMMHENHBX YpaBHEHU C [OBY MA 12 02
61 nepeMeHH biMu
"padunyeckn cnocodb peLLeHUs CUCTEM YpaBHEHWI
62 14. 02
Pe ueHne ypaBHEHWU C OBY MSI NEPE MEHH bIMU 17 02
63 rpaduyecku '
Pe ueHMe cucTeM ypaBHEHUI C ABY M Nepe MEHH biMU 19,02
64 MEeTO0[0M NOACTaHOBKW. 1 '
Pe ueHne cuctem ypaBHeHU C OBY MA NepeMeHH biMu
21.02
65 MEeTO0I0M NOACTaHOBKW. 2
Pe ueHne cuctem ypaBHeHU C OBY MA NepeMeHH biMu
24.02
66 METO0M CrnoXxeHusi. 1
67 26.02




PelweHne cuctem ypaBHeHUN C OBYMsS NepeMeHHbIMU
METOJ0M CIIOXEHUS. 2

Pe LeHMe cucTteM ypaBHEHUIN C OBY M NepeMEHH bIMU

28.02
68 KOMOMHMPOBAHHbIMA METOdaM/
Pe LLeHne 3aga4 ¢ NOMO Wb O CUCTEMbI YPaBHEHUN C 303
69 ABY M NepeMeHH bimu. 1
Pe ueHune 3agay ¢ NOMO LLb 0 CUCTEMbI YPaBHEHUN C 5 03
70 ABY M NepeMeHH bIMK1. 2 )
Pe ueHune 3agay ¢ NOMO Lk 0 CUCTEMbI YPaBHEHUN C 703
71 ABY M NepeMeHHbIMU. 3 ’
- Uncnosbe HepaBeHCTBaA 10.03
HepaBeHCTBO ans cpeaHer o apn omMeT n4eckoro v 12 03
73 CpenHer o reoMeT puyeckor o
i CBoKCTBA YMCOBbLX HEPABEHCTB 14,03
e Cno>eHune 4ncrnoBbX HepaBeHCTB. 1 17 03
2 CnoxeHne 4nucnoBbX HepPaBEHCTB. 2 19,03
YMHOXeHMe YNCoBbX HepaBeHCTB. 1 2103
77
78 YMHOXEHME YNCIIOBbX HEPABEHCTB. 2 204
79 YscnoBbe NPOMEXYTKM 4.04
80 MepeceyeHne n 06 bLEONHEHME YNCTTOBBX MPOME KYTKOB 7.04
81 Pe LeHne nMHenHbX HepaBEHCTB C O4HOM NnepeMeHHOM 9.04
Pe ueHne cuctem nmHerHbX HepaBEeHCTB C OOHOW
82 nepeMeHHoOm 1104
83 [IBONHbE HEpaBeHCTBa 14.04
84 Pe LeHMe cuctem NMHENHbX HEPaBEHCTB 16.04
KoHTponbHas pabora Ne 4 no temMam «JIMHeNH bie
85 HepaBeHCTBa N UX CUCTEMbD» 18.04
86 ®yHkumnsa. Onocobbl 3aaaHnsa 4y HKUmn 2104
®yHkuma. CbnacTb onpeAeneHns n MHOXECTBO 3HAYEHUIM
87 doy HK LmMn 23.04
CeounctBa dyHKUMK HynuM dyHKLUMK, NPOMEXYTKU
88 3HaKOMNOCTOAHCTBA 2504
CsowcTtBa dyHKUMK HAMOOMb LLEE U HAUMEHDb LLEE
89 3Ha4YeHUs1 dyHKLUMU 28.04
90 CsoncrtBa dyHKUMM Bo3pacTaHue u ybbBaHvue dyHKuun 29. 04
91 QyHKUMA y = X2, e rpaduk n CBOMCTBa 30.04
92 PyHkuma y = X, eérpaduk n csoncrtea 1 5.05
93 dyHkumMa y =X, eérpaduk n ceoucTea 2 7.05




OnpepgeneHne cTenexHu ¢ LUenbIM OT pULaT efbHbIM

94 nokasarenem 12 05
CBowcTBa CTeneHn ¢ uenbiM OTpuLatenbHbiM

95 nokasarenem 14. 05
CreneHb C LenbiM OTpuUaTenbHbIM NOKa3arenem B

96 YUCIIOBbX N BYKBEHHbIX BbPaXXeHUAX 16. 05

97 3anucb 6onb UMX 1 ManbX YMUCEr C MOMO LLb O CTENeHn 19.05

98 BbMuUcneHne sHa4eHNn BbpaXeHui co CTENeHA MU 21 05

99 MpeobpaszoBaHne BbpaXeHU CO CTENEHAMN

100 | CraHpapTHbM BMA YKcna

101 | WroroBasi KoHTposnbHas pabota Neb 3a kypc 8 knacca

102 | O6oueHue




YYEBHO- METOANYECKOE (GBECIIEYEHHUE
OBPA3 OBATEJIBHOI'O TIPOLHECCA
OBS3ATEJIbBHBE YYEBHBE MATEPUWAJIBI I YYHEHUKA

» AmreOpa, 8 kmace/ Mep3msaixk AT, TbnskoB B M; nox penakiue it
Ilononsckoro B E, OO IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTH 10

IB natensckuit nieurp « BEHT AHA- TP A®»; AknpioHepHOE OOIIECTBO

«IB marenscTBO «IpocBe e HKUE»

» Amre6pa (B 3 yactsx), 8 kiace/ Ikrepcon JII., AraxanoB HX, ITkrpoBuu
A KO, Ibamunckwmiit Q K, Poratropa MB, Tpynun B B, bugcrtBo ¢

Or paHM4eHHOM OTBeTCTBEHHOCTH 10 «bBMMIHOM. JhOopaTopus 3HaHUI;

Ak1imonepHoe o0 gcTBO «IBmarenscTBo «lIpocse ngHue»

METOANYECKHUE VMATEPHAJIBI IUISA YUYUTEJIA

U PP OB BE ObPA3 OBATEJIbHBE PECYPCbHI U PECYPCBICETH

HUHTEPHET



