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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJIS€TCS OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa oOO0ecrneYnMBaeT HW3y4YeHUE JPYruX JUCIMIUIMH, Kak
€CTECTBEHHO-HAYYHOI0, TaK W T[yMaHUTAapHOTO IMKJIOB, €€ OCBOCHHE
HEOOXOIUMO JUIA TMPOJOJDKEHHMs] O00pa3oBaHUS M B TOBCEIHEBHOW KHU3HU.
Pa3Butne y oOydarommXcs HAy4YHBIX MPEACTABICHUA O MPOUCXOXKICHUU U
CYILITHOCTH ajireOpandyeckux adCTpakiuii, CHoco0e OTpakKeHHs] MaTeMaTHYeCKOU
HAyKOH SIBJICHUM U MPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMATHUYECKOTO
MOJICIUPOBaHUST B HAy4YHOM TIO3HAHMM M B TMPAKTUKE CIOCOOCTBYET
GOpPMHPOBAHUIO  HAYYHOTO  MHPOBO33PEHHS W  KA4eCTB  MBIIUICHHS,
HEO0OXOAMMBIX JJIA aJlallTallid B COBPEMEHHOM LUPpoBoM obiiecTBe. M3yueHue
anreOpbl 00ecreunBaeT pa3BUTHE YMEHHs HaOJt0/1aTh, CPAaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTU  MBIIUICHUS,  CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM ACHCTBHS M BBIBOJbI, POPMYIUPOBATH
yTBepkieHHus. OCBOEHHE Kypca ajlreOpbl 00eCieurBaeT pa3BUTHE JIOTHUECKOTO
MBIIUICHUS OOY4YaloIMUXCs: OHM HCHOJB3YIOT JECIYKTUBHBIE M WHAYKTHUBHBIC
paccyxieHus, 0000IIeHre U KOHKpPETU3alnio, abCcTparupoBaHue U aHAJIOTHIO.
OOyuenune anreOpe MNpeAnojiaraeT 3HAUYUTENbHBIM O0BEM CaMOCTOSATEIbHOU
NEeATEIbHOCTH O00YyYarolUXCsl, MO3TOMY CaMOCTOSITENIbHOE pEIICHHE 3a]1a4y
SBJIETCS peaju3alnen NesTeIbHOCTHOTO MPUHIIKIIA 00yYeHUSI.

B cTtpykrype mporpammbl y4eOHOro Kypca «Anredpa» jisi OCHOBHOTO
oOmiero  oOpa3oBaHUSi OCHOBHOE€ MECTO  3aHUMAIOT  COJEpP>KaTeIbHO-
MeTOauYeCKUe TUHUU: «Hrcoa U BEIYUCICHU», « ATeOpandeckue BRIPAKCHUS,
«YpaBHEHHsI U HepaBeHCTBA», «DyHkunm». Kaxknas u3 3TUX conepKaTenbHO-
METOIUYECKUX JIMHUI Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYEHUs Kypca,
B3aMMOJICUCTBYS C JAPYTUMU €ro JUHUSIMHU. B Xoje u3ydeHus: yueOHOTO Kypca
OOy4YarOIIMMCSl IPUXOAUTCS JIOTUYECKH PACCYKIaTh, UCIOIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B IporpaMmy y4eOHOro Kypca « Anredpay
BKJIFOYUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABIECHHBIE BO BCEX OCHOBHBIX
paszienax MaTeMaTH4ecKoro oOpa30BaHHS M CIOCOOCTBYIOIIME OBJIAJICHUIO
OOyYarOIIMMHUCS ~ OCHOB  YHHMBEPCAJIBHOTO  MAaTEMaTHYECKOTO  sI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredopay
SIBJISIETCS €70 MHTETPUPOBAHHBIN XapaKkTep.

Conepxanue JWHUM «Yucla W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 N3yYeHUsI MAaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y OO YHAFOIITIXCSI
JIOTUYECKOTO MBITIICHUS, (POPMUPOBAHUIO YMEHUS TTOJIH30BATHCS aJITOPUTMAaMH,
a TaKkKe MNPUOOPETEHUIO TNPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YUCJIE HA YPOBHE OCHOBHOTI'O OOIIIETO
oOpa3oBaHUs CBS3aHO C PAIMOHAJIBHBIMH W HWPPANMOHATIHLHBIMH YHCIIAMH,



dbopMHUpOBaHUEM TPECTABICHUNA O JCHCTBUTEIHLHOM 4YHCIIC. 3aBEpIICHHE
OCBOEHUS YUCTIOBOM JIMHUM OTHECEHO K CpeAHEMY 00IIeMy 00pa30BaHHIo.

Copepxkanne JBYyX anreOpandyeckux JHHUN — «AnreOpandeckue
BBIPOKEHUS» U «YPaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaronuxcss MaTeMaTHYECKOTO armnapara, HeoOOX0IMMOTO JIJIsl PelleHUs 3a1a4
MaTEMaTHKH, CMEXKHBIX MPEIMETOB M TMPAKTUKO-OPUECHTUPOBAHHBIX 3amad. Ha
YpOBHE OCHOBHOTO 00IIero o0pa3oBaHusi yuyeOHBIH MaTepuan TPYIIUPYETCs
BOKpPYT pallMOHAIBHBIX BbIp@KEHHH. AJredpa JEMOHCTPUPYET 3HAUYCHHE
MaTEMaTHUKHU KaK sI3bIKa JUIsl TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeTIEH, OMUCaHUS
MIPOLIECCOB U SIBJICHUM pealibHOTO Mupa. B 3amaun oOydeHus: anredpe BXOHST
TaK)Ke JTallbHEUIIee Pa3BUTHE AJITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JJII OCBOCHHS Kypca HWH(POPMATHKH, W OBJIQJICHUE HABBIKAMHU
NeAYKTUBHBIX  paccyxiaeHuil.  IIpeoOpa3zoBanue  CUMBOJIBHBIX  (hOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUs, CIOCOOHOCTEM K MaTeMaTH4YeCKOMY
TBOPYECTBY.

Conepkanne  (DyHKIIMOHATBHO-TpaWUEeCKOW JMHUW  HAIlEJICHO Ha
NOJIydeHHE  OOydaloIMMHCS 3HAaHUW O (QYHKUMAX KaKk  BaKHEHIIeu
MaTEeMaTU4YeCKOM MOJIeNU IS OMHCAaHUS M HCCIENOBAaHUS Pa3HOOOpa3HbIX
MpOILIECCOB M SBJICHWM B Tpupoie U oOmiectBe. M3ydeHue wmarepuaia
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS YMEHHSI MCIOJIb30BAaTh Pa3IMYHbIC
BBIPA3UTEIBHBIC CPEICTBA SI3bIKAa MAaTEMaTHKHU — CIIOBECHBIE, CUMBOJIMYECKUE,
rpaduueckue, BHOCUT BKJIaJ B (OPMHUPOBAHME TNPEJCTABICHUNA O POJIH
MaTEeMaTHUKH B Pa3BUTUHU ITUBWIN3AIMHI U KYJIbTYPHI.

CornacHo y4eOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHBIA Kypc
«Anredpa», KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eibl COACPKAHUSA:
«Uucma ¥ BBMHCICHUS», «ANTeOpandecKue BBIPAXKCHHUS», «YPaBHEHUS W
HEpaBEHCTBA», « DYHKIIHI.

Ha u3ydenne yaeOHOTO Kypca «Anredpa» orBoautcst 306 gacos: B 7 kitacce
— 102 yaca (3 gaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hefeno), B 9
kiacce — 102 yaca (3 yaca B HezieuNi0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palrOHAIBHBIMU YKCIIaMU. Pelienne 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0ibIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUS C NIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pElIEHUE JIMHEMHBIX YpaBHEHU. COCTaBIeHUE YPABHEHHII IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CII0cO0OM MOACTaHOBKU. [IpuMephl perieHus: TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIuuHOCTHBIE Ppe3yabTaTbl OCBOCHHUS MPOrpaMMbl  yuyeOHOTO Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy H© HACTOSIIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTUKEHUN B IPYTUX HayKaxX W MPUKJIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMpPEJCTaBJICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TMPOLEAYp TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEUICHWU MPAKTHUYECKUX 3a]a4y
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM IS YCTENMIHON MpodeccruoHaIbHOM
JEATECIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYTHHOW TPAaCKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHH, PacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTALlUE B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHHUEM MaTEMaTHUECKONM HayKud Kak cdepbl ueaoBeuecKon
NESATEIIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LMBWIN3ALINY,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOW KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUS MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POpMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUSA  3A0pPOBOro  oOpa3a KHM3HM  (300pOBOE  IHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJ1s1 pelIeHus 3a]1a4 B
00JIaCTH COXPAHHOCTU OKPYKAIOLIEH Cpelibl, MIIaHUPOBAHMS MOCTYIKOB U OLIEHKU
UX BO3MOJKHBIX MOCJIEACTBHUM JIs1 OKPYXKAIOIIEH cpefibl, OCO3HAHUEM INI00ATIBHOTO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTeil UX pelieHHUs;

8) aganTanusi K M3MEHAOIMMUMCS YCJOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHbIEC MPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MHNOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs] TOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MIPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEPJAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OIIHeE,
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpoTUBOpeuMss B (aKTax, JAHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npejiaraTb KpUTEPUH AJIs BBISBIICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;
JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMBbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMIO, IPUBOAUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peElUIeHMs, BbBIOMpaTh Hauboyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HMCKOMOE U JlaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECIOXKHBIM
HKCIIEPUMEHT, HEOOJIBILIOE NCCIEA0BAHKE IO YCTAHOBIIEHUIO OCOOEHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPENOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMAIUHU, TaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,



BbIOUpaTh GopMy TMpeACTaBieHUs HH(DOpPMALMM U WIUTFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JIuarpaMMaMu, HWHOM Trpadukod Hu uX
KOMOMHAIMSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCIPUHUMATH U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LeJIIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4uv, KOMMEHTHUPOBATh MOJIYYCHHBIN PE3yJIbTAT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHus, COIIOCTaBIATH CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh OPMAT BHICTYIICHHUS
c y4€TOM 3aj]a4 NIpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHHON N UHANBUAYAJIbHON
paboThI MpU peIIEHNH YUEOHBIX MaTEMaTHYECKUX 3a/1aY;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyXIaTh TPOIIECC U Pe3yIbTaT pabOThl, 0000IaTh MHEHHS] HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TpPyHIoBbIX (opmax pabotsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U IPYTUE), BHIMOIHATH CBOIO 4aCTh PaOOTHI
U KOODAMHHMPOBAaTH CBOM JCHCTBUS C JAPYTMMH WICHAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJIETh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3ybTaTa
pelieHrs MaTeMaTUIECKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHNN 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIMIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH ITIOCTABICHHON LIEIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHMIKEHUS! WJIM HEAOCTH)KEHUS LIETH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUSA

BrITIONTHATE, coYeTas YCTHBIE M THChbMEHHBIC MPUEMBI, apUPMETHICCKUE
JEHCTBUS C PAIMOHAIBHBIMU YUCIIAMH.

HaxonuTe 3HAYCHWS YHUCIOBBIX BBIPAKCHHUH, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI JTPOOHBIX BBIPAKEHUMU, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT OgHOM (OPMBI 3alKMCHU YUCEN K JIpyrou (mpeoOpa3oBLIBATH
JECATUIHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHITE TIPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMHU C HATYPaJIbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh TPU3HAKHU AETUMOCTH, PA3JIOKEHIE HA MHOYKUTEIN HATYPaTbHBIX
quces.

PemaTe TpakTHKO-OPHEHTHUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHANTBHOCTHIO BEIMYMH, MPOICHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandeckyro TEPMUHOIOTHUIO M CUMBOJIUKY, TPUMEHSITH €€
B MIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BEITIOTHTE peoOpa3oBaHus IIEJIOT0 BRIPAKCHHS B MHOTOWICH IIPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BhITIONHATS, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJIpaTa Pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIS], TPYIIUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bopMyIT COKpAmEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsl MHOTOWICHOB JIJIsl PEIICHUST Pa3IUYHBIX 3a/1a4
U3 MaTEMATHKU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATs, ABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW MJIOCKOCTH IPpa(UK TMHEHHOTO YpaBHEHUS C IBYMSI
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pewmiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocraBnaTe W pemiaTe JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKUIMHA

N306pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHS W aHalW3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA



Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, H300pakaTh JEHCTBUTEIbHBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelIeM, BbBIIOJHSITh
npeoOpa3oBaHusl BBIPAXKEHHH, COIEPIKAIUX CTENIECHH C LEIbIM MOKa3aTEJIEM.

BBINONMHATE TOXK/IECTBEHHBIE TPEOOPA30BAHNS PALlMOHAIBHBIX BHIPAYKEHUI Ha
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PackmanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiate nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKUX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaul K €€ anredpandyeckoi
MOJIEJIM C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHHUU,
VMHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaMueCcKyIo
WJUTFOCTPALIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[Tonnmath ¥ KCHONB30BaTh (HYHKIMOHAIBHBIE MOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku deMEeHTApHBIX (YHKIIUA BUIA:

y=k/X, ¥y =x2,Y=x3,y = |X|, y = VX, OIHCBHIBaTH CBOHCTBA YHCIOBOM (hyHKINHA
o e€ rpaduxy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpEeIMETHbBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUSA



CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonuaTe apupmMeTHuecKkre AeWCTBUA C palliOHATbHBIMU YUCIIAMHU, COUETast
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCICHHS C HUpPpPaAlMOHAIbHBIMU
YUCIIAMH.

HaxoauTp 3HaY€HUs CTENIEHEN C LEIbIMH IOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrasTe JEHCTBUTENBHBIE YHCIA, BBIIOJHIATH IPUKUIAKY pE3yJbTaTa
BBIYMCIICHUM, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOSIINECS K HUM,
pocCTeNInE APOOHO-PAIUOHAIIBHBIE YPABHEHHS.

Pemate cucremsl NByX JIMHEWHBIX YPAaBHEHUU C JABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpauvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKuX Npe/ICTaBIEeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMA YPABHEHUMN PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXKaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPaBEHCTBO, H300pa)xaTb pEIIeHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alIMCHIBATh PEIIEHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIO0B. lloka3piBaTh cxemMaTHUeCKU

pacIoyio’KkeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHM 1O UX TpaduKaM.

Pacno3naBaTh kBaJpaTuuHy0 QYHKIUIO 1O (opMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crioco0ax 3aJjaHus.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIIONBb30BAaHUEM KaJbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BreinonHATh, coueras YCTHbIE U MHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBHUS C PAIMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBbIBATH
JECATUYHYIO JPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyrJIsTh YnCa.

BBINOMHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPKCHHI. BBIMOJHATE AEHCTBHUS CO CTENEHSAMH C HATypalbHBIMU
MOKA3aTEISIMH.

[TpuMeHsTh TPU3HAKHU AETUMOCTH, PA3JIOKEHIE HA MHOYKUTEIN HATYPaTbHBIX
yucen.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHHS 337a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTh €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHHM TPHU 3alaHHBIX 3HAYCHUSIX
NEePEMEHHBIX.

BoInonHSITh mpeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOJO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.



BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTh (POPMYJIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTES, TPYNIMPOBKHU CJIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpALIEHHOTO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHOU MPAKTUKHU.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMU UL
IpeoOpa30BaHuUs BIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemwlats yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PEIIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTHU rpayK JIMHEHHOTO YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
aNre0pandyecKoM SI3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJHUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ugpoBbie
Ne ni/m pait Kourpoububle IIpakTHyeckue (mudpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeIunciieHus. ParmonanbHbie o5 1 bubmuorexa [IOK
qyucia https://m.edso0.ru/7f415b90
bubnnoreka IIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
3 YPABHCHHA 1 HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubnnoreka IIOK
4 Koopmunatet u rpapuicu. Gymcim 24 1 https://m.edso0.ru/7f415b90
bubnnoreka IIOK
> [osroperue u 0bobmenue 6 ! https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbIE
° ara u¢poBbI
Jrj;n Tema ypoka Bcero Konrpoaenpie  Ipaxrireckue fll3y'{eﬂl/lﬂ :)lﬁl()l;l:())Ba":eJILHble
padoThI padoThI
pecypcsbl
1 [TonsTHE panMOHANBHOIO YKCIIA 1
9 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIAMH
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIAMH
5 Apudmernueckue neiicTBus ¢ 1
panrvoHaIbHBIMHU YUCIAMU
; CpaBHeHue, ynopsi04MBaHue 1
paMoOHAIBHBIX YHCET
8 CpaBHeHue, yrnopsjoulMBaHue 1
panMoHAIBHBIX YHCE
9 CpaBHeHue, ynopsi04MBaHue 1
paMoOHAIBHBIX YHCET
10 CreneHs ¢ HaTypalIbHBIM 1 bu6muoreka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HATYpaTbHBIM 1 bubmmoreka [JOK

IIOKa3aTejiIeM

https://m.edsoo0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

CreneHnsb ¢ HaTypaIbHBIM
IIOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

CreneHsb ¢ HaTypaIbHBIM
MIOKa3aTeneM

bu6nmoreka [IOK
https://m.edsoo.ru/7f4218be

15

16

Pemenue 0CHOBHBIX 33124 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPaKTHKH

Pemenue ocHOBHBIX 3aJa4 Ha

JpoOu, IPOLIEHTHI U3 peallbHOM
MIPAKTUKU

17

18

Pemnrenre ocCHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLEHTHI U3 peaIbHOMN
MPAKTUKHU

Pemenue ocHOBHBIX 3aJa4 Ha

IpoOu, IPOLEHTHI U3 peabHON
MPAKTUKH

19

20

[Ipu3Haku AeIMMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIN HAaTypaJIbHbIX YHCEIl

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXUTCIIN HATYPAJIbHBIX YUCCIT

21

22

Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOIMOPIIMOHAIIBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23

24

Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonrponsHas pabora o teme

25 n "
PanmonaneHbie yncna
26 BykBeHHbIe BbIpaxkeHUs bubmorexa [IOK
K p https://m.edsoo.ru/7f41feec
97 IIepemennsle. JlonycTumele
3HAYEHUS TIEPEMEHHBIX
28 dopMmybl
29 DopmyIisl
[IpeobpazoBanre OyKBEHHBIX
30 BBII) a)KI;HI/Iﬁ ack ZITI/IG CKOOOK 1 bubsmorexa [JOK
P » Pacxp https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BI:I: a)KI:e)HI/Iﬁ ack ZIKTI/Ie CKOOOK 1 bubmorexa [JOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBE/ICHNE TTOIOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanme OyKBEHHBIX
33 BBIPAKEHUI, pacCKpbITHE CKOOOK 1
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnorexa [JOK
IOKa3areyieMm https://m.edso0.ru/7f421382
35 CBoiiCcTBa CTETICHHU C HATYPAIbHBIM bubmuorexa [IOK
IOKa3areyieMm https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnoreka [JOK
II0Ka3aTeyIieM https://m.edso0.ru/7f4218be
but6mmorexa [IOK
37 Mrorouert https://m.edso00.ru/7f42276e
38 MHOTro4JIeHbBI bubmaorexa LIOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
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39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)keHue, BBIYMTaHHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 Ciio)keHue, BBIYMTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edso00.ru/7f423182
43 DopMyJIbl COKPALLIEHHOTO Bu6moteka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO Bu6moteka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
@opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
46
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKpaALIEHHOTO bubmmnoreka HOK
YMHOXEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxenrne MHOrO4wIeHOB Ha bu6nunorexa LIOK
MHOKHTEIIN https://m.edso0.ru/7f423312
49 Paznoxenrne MHOro4wieHOB Ha bubmmoreka IIOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenre MHOrO4wIeHOB Ha bubnmorexa LIOK
MHOKHTEIIN https://m.edso0.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHTEIIH
59 KonTponbhas pabota no teme

"Anrebpanyeckue BeIpaxeHus "



https://m.edsoo.ru/7f422af2
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VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YpaBHEHUN
JIuneitHOe ypaBHEHUE C OJJHOM
o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE C OAHOU
55 ne eMeHHO}I;Ip elIeHne HHﬂHeﬁHBIX bubmorexa OK
P o P https://m.eds00.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 NIEPEMEHHOH, pelIeHIE THHEHHBIX
YpaBHEHUU
57 Pemmenne 3aga4 ¢ moMoIIbIo bubnunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIIbko bubmuoreka [{OK
YpPaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bubmmoteka IIOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ TOMOIIBIO bubnmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C 1BYMs bubnmnoreka HOK
MEPEMEHHBIMU U €ro rpaduk https://m.edso00.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMS bubnnoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bubnuoteka [JOK
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa IByX JTMHEHHBIX
yYpaBHEHUM C ABYMS IEPEMEHHBIMHU
65 Cucrema IByX TUHEHHBIX

YpaBHEHUH C IByMs IEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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Cucrema 1ByX JTUHEHHBIX

66 YpaBHEHHH C IByMsI IEpEeMEHHBIMU
67 Pemenue cucrem ypaBHEHHI BH6J?HOTeKa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubsmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI BH6J?HOTeKa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUM
71 Pemenne cucreM ypaBHeHu
79 KonTponbHas pabota no teme bubmmoreka [JOK
"JIlunelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touky Ha psaMoit EH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
“ HucIoBbIE MpOMEsKy TKH https://m.edsocL).Iru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 Paccrosinue M?)Kﬂy z[vaMﬂ TOYKaMHU
KOOP/AMHATHOH MpsiMOi
77 PaccrosiHre MeXTy IByMST TOUKAMH
KOOPJAWHATHOM MPSIMO1
78 IIpssMoyronbpHas cucreMa bubnmnoreka HOK
KOOpAMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bubmuoteka [IOK
KOOPJAWHAT HA THIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bu6muoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubmuorexa [IOK

bopmynamu

https://m.edsoo.ru/7f41ed80
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[Tpumeps! rpaduKoB, 3a1aHHBIX

82
bopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
84 UYrenue rpaukoB peabHbIX Bu6muoteka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 UYrenue rpa)ukoB pealbHBIX
3aBUCUMOCTEN
bubnunoreka LIOK
86 Honsmie dyniciun https://m.edsoo.ru/7f41ef06
87 I'paduk pynkumm
. . bubnuorexa [IOK
88 Crofictsa dynicunii https://m.edsoo.ru/7f41f078
N . bubmuoreka [{OK
89 Cofictsa dynicimii https://m.edsoo.ru/7f41f1fe
. bubmuoreka [{OK
%0 Juneiinas GysKims https://m.edso0o.ru/7f427282
. bubmuoreka [IOK
o Jluseiinas QysKia https://m.eds00.ru/7f427412
92 IToctpoenue rpaduka TUHEHHOM bubnmnoreka HOK
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TuHEHON
byHKIIH
94 I'paduk pynkumn y =[x|
95 I'padux pynknmm y =[x|
KonrtponsHas pabora no teme
96 "KoopauHats! 1 rpaduku. bubmorexa [TOK

OyHkuun"

https://m.edsoo.ru/7f41f50a
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOJIOB Kypca 7 Kiacca 1 Bubmzorexa HOK
AOB Kypea 7 1dtacea, https://m.eds00.ru/7f429c6e
0000111eHNE 3HAHUNA
I1 eHue 7
o | e | o 108
7108 XYP . ’ https://m.edso0.ru/7f429f32
000011IeHNE 3HAHUI
I1 eHue 5|
o | e e |
#IOB Kypea / idtacea, https://m.eds00.ru/7f42a0e0
0000111eHNE 3HAHUNA
n N
| e |
7108 XYP . ’ https://m.edsoo.ru/7f42a27a
000011IeHe 3HAHUI
101 Hroroas koHTpoIbHAs paboTa 1
n N
o | e s |
7108 XYP . ’ https://m.eds00.ru/7f42a900
000011IeHNe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102
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