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HOACHUTEJIBHASA 3ATIMCKA

AnreOpa sBIsSE€TCA OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE JAPYTUX TUCUUIUINH, KAK €CTECTBEHHO-
HAy4yHOT'0, TaK M TyMaHUTAapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl
POJOJIKEHUSI 00pa30BaHuUs U B MOBCETHEBHOM KMU3HU. Pa3BuTne y oOydaronmxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOKIACHUM € CYITHOCTH alreOpandecKux
abcTpakuii, cnoco0e OTpaKeHUsT MaTEMaTUYECKON HAYKOW SIBIEHUN U IPOLECCOB
B TpUpOJiIe U OOIIECTBE, POJIM MATEeMATHUYECKOTrO MOCIHUPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aJanTallii B COBPEMEHHOM ITU(POBOM
oburectBe. M3ydyenue anreOpbl oOecrieyMBaeT pa3BUTHE YMEHHUS HaOJI0JaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI W BBIBOJIBI,
dbopmynupoBath yrBepxkeHus. OcBoeHUE Kypca anredpbl 00ecneynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarOIIMXCS: OHM HCHONB3YIOT ACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXICHUS, 0000IIEHNEe U KOHKPETU3AIlHNI0, aOCTparupoBaHue M
ananoruto. OOydenwe  anreOpe  mpeAmoiaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JIEATENBHOCTH OO0YyYalOIIMXCs, MOITOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINIIA 00 yUeHHSI.

B crpykrype mporpammbl ydeOHOro Kkypca «Amnrebpa» najisi OCHOBHOIO
oOurero oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKNE
TuHUHN: «Hucina v BRIYUCICHUSN», «ANTeOpanvdecKue BEIPAKCHUS», «Y paBHEHUS U
HepaBeHCTBa», «Dynkuuny. Kaxnas w3 3TUX coaep:KaTeabHO-METOIUYECKUX
JIMHUI pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUYEHUsI Kypca, B3aUMOICHCTBYS C
IPYTUMHU €ro JHHUSAMU. B xome wm3ydeHus y4eOHOTO Kypca OOYYaroIIuMcs
MPUXOJNUTCS JIOTHYECKH PacCyKIaTh, HUCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbhIE OCHOBBI JIOTMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAJCHUIO O0YUYaIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTudeckoro s3eika. CopepxaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «YuCaa W BBIYUCICHUSD) CIYXKWAT OCHOBOW A
JaJIbHEHIIIETO W3YYCHHsI MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTUYECKOT 0 MBIIUICHHS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJISl IOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS
CBA3aHO C pAIMOHAJIBHBIMU U HWPPALMOHAIBHBIMU YHCIaMU, (POPMUPOBAHUEM



NPEACTABICHUA O JACUCTBUTEIIBHOM WYHCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO armapaTra, HeOOXOAMMOTro IS PEeHIeHUs 3a7ad MaTeMAaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'0 0011ero oOpa3oBaHusl y4yeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
paIMOHANIBHBIX BBIpaKEHUI. ANredpa JeMOHCTPUPYET 3HaUYCHUE MATEMAaTHUKH Kak
SI3bIKa JUJISI TIOCTPOEHHS MAaTEMAaTHUYEeCKUX MOJeJed, OMUCAaHMUS MPOIECCOB U
ABJICHUM peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKkxKe
JanbHeilee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBJAJCHUE HABBIKAMU
JNEAyKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Copeprkanve (pyHKIIMOHAIBHO-TpaUUECcKOi JIMHUK HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HaHUN O (DYHKIMSX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENd
JUTSL OIMCAHUsSl U UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJEHUN B MPUPOJIE
u obmectBe. M3yyeHue marepuana cCrnocoOCTBYET Pa3BUTHIO y OOyYarolIuXcs
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIIOBECHBIC, CHMBOJWYECKHE, Tpaduueckue, BHOCUT BKJIad B (HOpMUPOBAHUE
MpeACTaBICHUN O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIN3AINHU U KYJIbTYPBHI.

CornacHo yueOHOMY IJIaHy B 8 Kjlacca u3ydaercs y4eOHbIN Kypc «Aredpay,
KOTOpPBIA BKIIIOYAET CJEAYIOIIME OCHOBHBIE pasfelibl cojepxkaHus: «Uucna u
BBIYUCIICHUS», «ANreOpanyeckue BbIpAXKEHUA», «YPaBHEHHS U HEPABEHCTBAY,
«DyHKIUN.

Ha u3yuenue yuebHoro kypca «Anredbpa» B 8 kiacce orBoaurcs 102 ygaca (3
yaca B HEJIETIIO).



COJEPXAHME OBYYEHUA
8 KUIACC

Yucia 1 BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 UppalMOHATIBLHOM YHCIIE.
JecsaTuunble NpUOIMKEHUST UpPalMOHANIbHBIX yKcesl. CBoWcTBa apupMETHYECKUX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHUE K MPEoOpPa30BAHUIO YHCIOBBIX BhIPAKEHUN
U BbIUKCIEHUSAM. JlefiCTBUTENbHBIEC YUCIIA.

CrerneHp ¢ LeabIM MMOKa3aTeNneM U €€ cBoiicTa. CTaHAapTHAS 3alUCh YHACTA.

Auire0OpanvecKkue BbIPaKeHUs!

KBampaTHpii  TpEXuieH, pas3ioKEHHE KBAJAPATHOIO TpEXWIeHa Ha
MHOKUTENH.

AnreOpaunudeckass ApoOb. (OCHOBHOE CBOWMCTBO ajreOpanvyeckoil JIpoOwu.
CrnoxeHnue, BBIYUTAHHE, YMHOXEHHE, JelIeHHE anreOpandeckux ApoOei.
PannonanbHbie BhIpaXXEHUS U UX ITPeoOpa3zoBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyna KOpHEH KBaJIpaTHOrO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOASAIINUXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue ApoOHO-pallMOHATIBHbBIE YPAaBHEHUS.

I'paduueckas nHTEpIIpeTalvsl YPaBHEHUM C JBYMS NIEPEMEHHBIMU U CHUCTEM
JMHEUHBIX YypaBHEHUU C JBYMs IepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPABHEHUH C IByMS [IEPEMEHHBIMHU.

Pelriienne TEKCTOBBIX 3a/1a4 alireOpanvyecKuM CIocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBoWcTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DyHKUNHA

[Tousatue @ynkuun. OOMaCTh ONpEACICHUST W MHOXKECTBO 3HAUYCHHI
¢dbyskimn. CriocoObI 3aanus yHKITHA.

I'padpux ¢dynkumuu. Urenue coilcTB (yHkuuu no e€ rpaduky. IIpumepsr
rpaduKoB QYHKIHA, OTPAXKAIOIMIUX PEATbHBIE TIPOIIECCHI.

OYHKIUY, OMNUCHIBAIOIIME TPSIMYI0 MU OOpaTHYI MPOMOPLIHOHATIBHBIC
3aBucHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellleHnE YPaBHEHUH U CUCTEM YPABHCHUI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS MTPOTrPaMMBbl YIEOHOT'0 Kypca «Aredpa» XapaKTepu3yroTcs:

1) naTpuoTHYeCKOE BOCIIMTAHHUE:

NPOSIBJIEHWEM HMHTEpeca K MPOIUIOMY W HACTOSAILIEMY POCCUHUCKOM MaTEeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUICKMX MaTEMaTHKOB U POCCUICKONW MaTEMaTHUYECKOM HIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B
JIPYTUX HAayKax M MPUKIATHBIX chepax;

2) rpaskIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBINMOJTHEHUIO OOS3aHHOCTEH TpakKJaHMHA U pealu3allud €ro IMpaB, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TpakIaHCKOro OOIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3THUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTUICCKUM
MPUMEHEHHUEM JOCTH)KEHUN HAYKH, OCOBHAHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOW Ha aKTMBHOE Y4aCTHE B PELICHUU MPAKTUYECKUX 33/1a4 MATEMaTHUYECKON HANpaBI€HHOCTH, OCO3HAHUEM
BXHOCTH MaTEeMAaTHUECKOTO 00pa30BaHus Ha MPOTSHKEHUN BCEH JKU3HU IS YCTICIITHON TTPO(ECCHOHATEHOM IS TEIEHOCTH
U pa3BUTHEM HEOOXOJIUMBIX YMEHUHN, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM MHAMBUIYAIHHON TPAeKTOPUM 00pa30BaHUS
Y )KM3HEHHBIX IJIAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOIMOHAIHPHOMY M ACTETUYECKOMY BOCTIPUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajad, pelieHuw,
paccy X aeHu, yMEHUIO BUJETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTaIlME! B JEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS 4YEJIOBEKa, MPUPOABI M OONIECTBA, IOHMMAHHEM MAaTEMaTUYECKOW HAyKH Kak cdepbl 4eloBeuecKoi
NEeSATeTbHOCTU, ITANoB €€ pa3BUTHUA W 3HAYMMOCTU JJIsI Pa3BUTUS IMBWIM3ALMK, OBJIAJCHUEM SI3BIKOM MaTEMaTHKU M



MaTeMAaTUYECKON KyIbTYpOi Kak CpeACTBOM MO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTEUIIMMHI HAaBbIKAMU MCCIIEA0BATEIbCKON
NEeSATENbHOCTH;

6) puznueckoe BocnuTanue, GopMUPOBaAHHE KYJIbTYPHI 310POBbSI H SIMOLMOHAJIBLHOI0 0JIArONOyYusi:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUUECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS, BEJICHUS 3JJ0POBOr0 00pa3a *KU3HU
(310poBOE€ NUTaHWE, COAJAHCUPOBAHHBIM PEXUM 3aHATUM W OTJbIXa, peryiaspHas (u3nyeckass aKTHUBHOCTb),
c(hOpMUPOBAHHOCTHIO HaBbIKA pedIeKCUH, IPU3HAHUEM CBOETO MIPaBa Ha OMKMOKY M TaKOr'o )K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHYecKOe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HaHWW Uil pelIeHUs 3a7a4 B 00JaCTU COXPaHHOCTH OKPY>KaroIlen
Cpelbl, IUIAHUPOBAaHUS TOCTYNKOB M OLIEHKM UX BO3MOXKHBIX IOCIEACTBUU MJIi OKpY)Kalolled cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pPELICHUS;

8) ajanTanusa K U3MEHSIIOIMMCH YCJIOBHSAM COLUATBLHOM M NPUPOJAHON Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSX HEOIPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pE3
NPaKTHYECKYIO JESTEIbHOCTh, B TOM YHCJIE YMEHUE YUUThCA Y APYTHX JIFoJel, IpuoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIMU U3 OIBITA JIPYTHUX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4Hclie (POPMYyIUPOBATh UAEH, MOHATHS, TUIIOTE3bI 00
O0BEKTaX U SBJIEHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JEe(PUIUTHI COOCTBEHHBIX 3HAHUWA U
KOMITIETEHTHOCTEM, IJIAHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLIHii
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUs] U JEHUCTBUS, (OPMYIUPOBATh U OLICHUBATh PUCKHU U IMOCIEICTBUSA,
(OopMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:



BBISIBISITH M XapaKTEPU30BaTh CYIIICCTBCHHBIE TNPU3HAKH MaTEMaTHYeCKHMX OOBEKTOB, TOHSATHH, OTHOIICHHUM
MEXIYy TMOHATUSAMH, (QOPMYIUPOBATH ONpPENCICHUsl TOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJaccuuKam, OCHOBaHUS JIJIsi 0000IIEHUS ¥ CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPHHUMATh, (OPMYJIUPOBATh M TPEOOpPa3OBBIBATh CYXKICHHUS: YTBEPAUTCIBHBIC W  OTPHIATCIBHEIE,
eIMHUYHBIC, YaCTHBIC U O0IIHE, YCIOBHBIC;

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHs B (DaKkTaX, JTaHHBIX, HAOTIOEHUSIX U
YTBEPXKICHUSAX, TIPE/JIaraTh KPUTEPUH JJISI BBISIBIICHHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHMH,
YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPXKIACHUU (MpsAMble W OT MPOTHUBHOIO), TPOBOJIUTH
CaMOCTOSITEIIFHO HECIIOKHBIC TOKA3aTEIbCTBA MATEMAaTHIECKUX (DaKTOB, BHICTPABATh apTyMEHTAITUIO, IPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

BBIOMpATH CcIOCO0 perieHusi yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIIEHUs, BEIOMpATh Haubosee
MOJIXOIAIINN C YIETOM CaMOCTOSATEIHLHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBbIe ucciienoBarebCKie 1eCTBUA:

UCIIOJIb30BaTh  BOINPOCHI KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TO3HAHUWSA, (OpPMYyJIHpOBaTH  BOIPOCHI,
(buKcupyIMe MPOTUBOpEUYNe, MPOOIeMy, CaMOCTOSTEIBHO YCTaHABJIMBATh MCKOMOE M JaHHOE, (hOPMHUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOJUTH TI0 CAMOCTOSITEIILHO COCTABICHHOMY TUIAHY HECIIOXKHBIM SKCIICPUMEHT, HEOOJIBIIIOE NCCISIOBAHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOT0 00BbEKTa, 3aBUCUMOCTEH 00bEKTOB MEX Ty COOOIA;
CaMOCTOSITEILHO (opMyIupoBaTh OOOOIICHUS M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIOACHUS,
WCCIICIOBAHMUS, OIIEHUBATH JOCTOBEPHOCTH TOJYUYCHHBIX PE3YIhTaTOB, BRIBOJIOB U O0OOIICHNUIA;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAK)KE BBIABUTATH MPEATION0KECHHS O €r0 Pa3BUTHHA B HOBBIX
YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJJOCTATOUHOCTh M U30BITOYHOCTh MH(POPMAIIUU, JaHHBIX, HEOOXOIUMBIX JJIsl PEILICHUS 3a/1auu;



BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BUAOB U (HOpM
MPEACTABIICHUS;

BEIOMpATh (popmy mpeacTaBieHUs HHGOPMAINN ¥ WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMu, THarpaMMaMH,
WHOU TpaduKOi U UX KOMOUHAIUSMU;

OLICHUBaTh HAAEKHOCTh MH(MOpPMAIMU IO KPUTEPUSM, MPEIIOKEHHBIM YUYUTEIeM WIH C(HOpMYyIUPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

BOCIIPHHUMATh ¥ (OPMYJIIMPOBATH CYKJICHUS B COOTBETCTBHUU C YCIOBUSMH M IEIAMHU OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS TI0 X0y PEIICHHUSI
3a/1auyu, KOMMEHTUPOBAThH MOJTYyUYEHHBIN PE3yIbTaT;

B XO0ll¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKTAae€MOW TEMbI, MPOOJIEMbI, pelraeMon 3aaayw,
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA TIOMCK PEIICHUS, COMOCTaBIATh CBOM CYXACHUS C CYXICHUSMHU JAPYTUX
YYaCTHUKOB JIMajiora, OOHApYXUBaTh pa3jMdMe M CXOJCTBO MO3UIMH, B KOPPEKTHOW (opme ¢opMynnpoBaTh
pa3HOTIIACHs, CBOU BO3PAKCHUS;

TIPENICTABIIATh PE3YJbTATHI PEIICHHS 3a/1auH, SKCIICPUMEHTA, UCCIICOBAHUs, POCKTA, CAMOCTOSITEIIBHO BBIOUPATh
dbopMaT BBICTYIUICHHS ¢ YIETOM 3aJ1a4 IPE3EHTAIMN U OCOOCHHOCTEH ay IMTOpUH;

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYAIbHOW pabOThl MpU PEHICHUH y4eOHBIX
MaTEMaTUYECKUX 3a]1a4;

NMPUHUMATh II€7b COBMECTHOW JEATEILHOCTH, IJIAaHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThHI, pacmpeneisaTh
BUBI pabOT, TOTOBApUBATHCS, OOCYKAATh MPOIIECC M PE3yNIbTaT PadoThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPyMmoBHIX (hopmax paboThl (0OCYKIeHUs, 0OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U JpYyrue),
BEITIOJTHATH CBOIO YacTh PabOThI M KOOPAMHUPOBATH CBOW NIEUCTBHSI C JAPYTMMH WICHAMH KOMAaHIIbI, OIICHHUBATH
Ka4ecTBO CBOETO BKJIa/1a B OOIIUI MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:



e CaMOCTOSITENIbHO COCTAaBJISATH IUJIaH, ajJrOPUTM pEIIeHMs 3aJaud (WM €ro 4acTb), BHIOUpaTh COCO0 pelieHus ¢
y4€TOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
peIIeHniA ¢ YIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

e BIIJIETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IIPOIIECcCa U Pe3yJIbTaTa pEeHIeHHs] MaTeMaTHYECKOM 3a/1auH;

e TPEABHUIAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPY PELICHUU 3a1a4l, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD
HA OCHOBE HOBBIX O0OCTOSATEILCTB, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IAEATEIbHOCTH TMOCTABICHHOW IEIM U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTW>KEHUS UM HEAOCTHIKEHUS 11eTTH, HAXOJAUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 8 kiaacce 00ydJarOIIMiiCs MOTYYUT CIASAYIONINAE MPEIMETHBIC PE3YIbTaTHhI:

Yucja 1 BLIYUCIEHUS

Hcnonp30BaTh HavalibHbIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX YHUCEN JUIsl CPAaBHEHUS, OKPYIJIEHUS U
BBIYUCIICHUH, N300paxaTh JeHCTBUTEIBHBIC YUCIIa TOUKAMU HAa KOOPAMHATHON MIPSIMOM.

[IpuMeHsTH TIOHSATHE apU(PMETHYECKOro KBaJAPATHOT'O KOPHs, HAXOIAUTh KBaJpaTHbIE KOPHH, HCIOJB3yS IIPH
HEOOXOIMMOCTH KaJIbKYJISTOP, BBITIONHATH MPEOOpa30BaHUS BHIPAKCHUN, COAEPKAIINX KBAJPATHBIE KOPHH, HCTIOIL3YS
CBONCTBA KOPHEMN.

Hcnonp30BaThk 3anucy OOJIBIIMX U MAJIBIX YHCEIT ¢ IIOMOIIBIO ECATUYHBIX Ipolei u creneHel yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IprMeHSATh, TOHATHE CTEICHH C IEJbIM IIOKa3aTeleM, BBINOIHITh NPeoOpa3oBaHUs BBIPAXKEHUH, COICPIKAIINX
CTEIICHH C 1IEJIBIM ITOKa3aTeNeM.

BrIMOAHATE TOXACCTBEHHBIE MPEOOpPA30BaHUSI PAlMOHATIBHBIX BBIPAKECHHH Ha OCHOBE IpaBWJ JCHCTBHM Hal
MHOTOUYJICHAMH M aJITeOPandeCKUMU APOOSIMH.

PackiaapiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH.



[IpumensTh npeodbpa3oBaHus BHIPAXKEHUM JJI peUISHUs] Pa3IMYHbIX 3a7a4 U3 MaTEeMaTUKHU, CMEXHBIX MPEIMETOB, U3
peabHOMN ITPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIC YPABHEHUS M PAllMOHAIbHBIE YPABHEHUS, CBOIAIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHHI C IByMs IEPEMEHHBIMH.

[IpoBoaWTE TPOCTEUIINE WCCIACAOBAHUSA YPABHEHUM M CUCTEM YPaBHECHHM, B TOM YHUCJIE C IPUMEHECHHEM
rpaduUecKux MpeACTaBICHUH (yCTaHABINBATh, UMEET JIM YPaBHEHUE WJIM CHCTEMa YPaBHEHHH PEIICHUS, €CIIM UMEET, TO
CKOJIbKO, U TpoYee).

[lepexomuTth OT clioBecHON GOPMYIMPOBKU 3a/adyu K €€ anreOpanvyeckoil MOJeIM C TOMOIIBI0 COCTaBIICHUSA
YPaBHEHUS WIN CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJYUEHHBIN PE3yJIbTAaT.

[IpumMeHAT CBOWCTBAa YMCIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIE HEPABEHCTBA C OJHOM
NEePEeMEHHOW M HMX CHUCTEeMBbI, JaBaTh TIpapUUECKyl0 WUIIOCTPAIMI0 MHOXKECTBA PEIIEHU HEPAaBEHCTBA, CHUCTEMBI
HEPAaBEHCTB.

DOyHKUNHA

[Tonumate W HCHOIB30BaTh (YHKIIMOHAIBHBIE TOHATHS U SA3BIK (TEPMHUHBI, CHUMBOJIMUECKHE OOO3HAUYCHUS),
OMPEIENATh 3HaUCHUE (PYHKIIMH 110 3HAYEHUIO apTyMEHTa, ONpeAesiTh CBOMCTBA (DYHKIUU 110 €€ TpadukKy.

Crtpoutsb rpaduku dieMeHTapHbIX QYHKIIUA BUAA:

y=k/ix,y=x2,y=x3,y=[x|, y= X, OIHCHIBATH CBONCTBA YHCIOBOM GyHKIMU 10 €€ rpaduKy.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Koun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHnoBaHMe pa3/iesioB U TeM uudgposbie
Ne ni/mn P Kourpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
but6mmoreka [IOK
1 Uucna u Beruucienus. KpagpaTHeie KOpHU 15 0 0
AP p https://m.edsoo.ru/7f417af8




) Uucna u BeruucieHusi. CTeneHsb ¢ LelbiM 7 bubnmoreka [JOK
OKa3aTreyieM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaXKeHUs. 5 bu6nunorexa LIOK
KBagpatusiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BhIPaKEHUSI. 15 bubnmoreka [JOK
Anrebpanyeckasi 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBaipaTHbie 15 bubmuotexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 .H 12
VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f41 Tafg
bu6mmoreka [IOK
8 O .0 5
YHKIHH. LICHOBHDIE NOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
o 4
? yHIHH. HHCIOBBIC pyHKLIHH ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 606 6
OBTOPEHHE I 0DOBIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 I[TPOT'PAMME 102




IHOYPOYHOE INIAHUPOBAHUE

8 KIIACC
KonnyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
n/n Tema ypoxa Bceero Kontpoabnere | IpaxTmyeckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoTbI pecypesI
1 KBanpaTHblil KOpEeHb U3 YKCIlia 1 0 0 ﬁ;:g;ifg;gg}gﬂzdﬁz
bubnnoreka [JOK

2 [TonsiTue 00 MPPAIMOHATIEHOM YHCIIC 1 0 0 https://m.edsoclfru/7f426333

3 JlecsTHYHBIC TPUOITNIKCHUS 1 0 0
UPPALMOHAIIBHBIX YUCE

4 JecsTuunple npuOINKEHUS | 0 0
HUPPANMOHATIEHBIX YUCET
JlelicTBUTENbHBIC YUCTIa 1 0
CpaBHeHME ICHCTBUTEIIBHBIX YUCEI 1 0

7 CpaBHEHHE IEUCTBUTEIBHBIX YHUCET 1 0 0

3 Apudmernueckuil KBaapaTHBII 1 0 0
KOpEHb

9 YpaBHeHue Buaa X* = a 1 0 0

10 CaoiicTBa apumeTuyecKkux | 0 0 bubmuoreka [IOK
KBaJpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862

1 CaoiicTBa apuPpMETHIECKUX | 0 0 bubnnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHre YHCTOBBIX

12 BBIPAKEHUM, COJIEpIKAIIUX 1 0 0 Bubmorexa IIOK

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26




[10peobpazoBaHMe YHCIOBBIX

bu6nunorexa LIOK

13 BpaXKEHMH, COAEPIKAIIIX
p > Colepxatl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[Tpeobpa3oBaHUEe YHCITOBBIX
14 BBIPAKCHUM, COACPIKAILINX bubmorexa OK
P >, COACpIRatl https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeobpazoBaHUEe YHCITOBBIX
15 BBIPXKEHUM, COAEPHKAIINX bubmmorexa [IOK
P » conepRatt https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHsb ¢ MeNBIM IMoKa3aTeaeM Bubmmorexa LOK
t https://m.edsoo.ru/74354a4
CranapTHas 3aMuch YMcha.
Pa3mepnr 00bEKTOB OKPYKAIOIMIETO
17 Mupa (0T 3I€MEHTAPHBIX YACTHUI] 10 bubnmoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTATEITLHOCTB TIPOIECCOB B
OKPYXAIOIIeM MHUPE
18 CBOICTBA CTEIICHHU C IICJIBIM bubmuorexa [IOK
OKa3aTeyiem https://m.edsoo.ru/7f435648
19 CBoOICTBA CTENIEHH C IIEJIBIM bubmuorexa [JOK
IoKasarejiemM https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIICHH C IICJIBIM bubnuorexa [IOK
[OKa3arejieM https://m.edsoo.ru/7f435648
71 CBoJCTBa CTENEHHU C LIEJIBIM bubnnorexa [IOK
IoKasarejiem https://m.edsoo.ru/7f43599a
” CBOICTBA CTEIICHH C IIEJIBIM bubmuoreka [IOK
[oKasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpatHbiii TpéxuiieH




24

KBagparusliii TpéxuneH

Pasnoxenue kBaapaTHOroO

bubmuorexa [IOK

25 TPEXUYIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxenue kBaapaTHOTro bubnnorexa [IOK
TpEXUIICHA HA MHOXKUATEIHN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota no temam
27 "KBanpathsle kopHU. CTeneHu. bubmmorexa [IOK
KbazpaTHbiii Tpexen” https://m.edsoo.ru/7f42ec80
bu6muoteka [IOK
28 Adrebpariecias Apod https://m.edsoil.ru/7f43o382
JlonmycTtuMeble 3HaUEHUSA
29 MEPEMEHHBIX, BXOSIINX B
anredpanvecKue BhIPaKeHUS
JlonmycTuMble 3HaUEHUA
30 MEPEMEHHBIX, BXO/ISIINX B
anredpandecKue BhIPaKEHUs
a1 OCHOBHOE CBOWCTBO bubmuorexa [IOK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
N bubnmnoreka [JOK
32 Coxpametiie 1poGeii https://m.edsocl)_.lru/7f430a8a
. bubmuorexka [IOK
33 Cokpanetiite 1podeit https://m.edsoc])—.lru/7f430f44
N bubnmnoreka [JOK
34 Coxpauetie apodeit https://m.edSO(])_.Iru/7f43Of44
35 CnoxeHune, BBIYUTAHUE, YMHOKEHUE bubnunorexa LIOK
U JIeJICHUE anreOdpanyeckux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuoreka [IOK

U JICICHUE alreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315c0




37 Cnoxenue, BBIYMTaHNE, YMHOKEHHE bubmmorexa LIOK
U JiefieHue anredpanyeckux apooeit https://m.edsoo.ru/7f4318c2
13 CnoxxeHue, BBIMUTAaHUE, YMHOKEHHUE bu6nmoreka LIOK
U JIeTIeHUE anreOpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3zoBaHue BBIpaKEHUH,
39 coaepKaIux anreopandecKue buomorexa [IOK
RSPt P https://m.edsoo.ru/7£43259¢
JIpobu
[IpeoOpa3zoBaHue BhIpaKEHUH,
40 coaepKaIux anreopandecKue bubmmorera [IOK
AcpRat P https://m.edsoo.ru/7£432736
Ipobu
[IpeoOpa3oBanHue BBIpAXKEHUH,
41 co/ieprKaluX alreOpandecKue bubmorexa OK
Aepralt P https://m.edsoo.ru/7t432736
Ipobu
4 KonTponbHas pabota no teme bubmmoreka LIOK
"Anrebpanueckas apoos" https://m.edsoo.ru/7f431d36
bubmuorexa [IOK
43 K
BAIPATHOE ypaBretue https://m.edsoo.ru/7f42eela
44 Henonnoe kBajpaTHOE ypaBHEHHUE bubmorexa OK
P yp https://m.edsoo.ru/7f42eela
45 Henonnoe kBaapaTHOE ypaBHESHHE bubmmotera [IOK
AP P https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJAPAaTHOIO bu6mmoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
A7 ®opMyita KOpHEH KBaJApaTHOrO bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
43 @opMyita KOpHEH KBaJpPaTHOrO bubmmorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bu6nmorexa LIOK




https://m.edsoo.ru/7f42fef0

but6mmoreka [IOK
50 Teopewa Briera https:/m.edsoo.ru/7f430076
51 Pemenne ypaBHEHUH, CBOIAIIUXCS K bu6bnuorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmmorexa [LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [pocreiimue n1poOHO- bubmmorexa [IOK
paluuoHaJIbHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [IpocTeiimune npodHO- bu6mmorexa [IOK
palroOHAJIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemnienue TeKCTOBBIX 3a1a4 C bubmnorexa [IOK
MTOMOUIBIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{75c¢
56 Pemenne TeKCTOBBIX 3a/1a4 C bubmuorexa [IOK
ITOMOILBIO KBAIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabora no teme bubnmoreka [JOK
"KBanpaTHble ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
53 HepEeMEHHbBIMH, €ro rpaduk,
MIPUMEPBI PELICHNS YPABHEHUH B
LEJbIX YUCIIax
JIuneliHOE ypaBHEHUE C 1BYMs
59 NepEeMEHHBIMH, €ro rpaduk,
MIPUMEPBI PELICHNS YPaBHEHUN B
LEJIBIX YUCIIaX
JIuneliHOEe ypaBHEHHE C IBYMS
60 NepEeMEHHBIMH, €ro rpaduk,

MPUMEPHI PEIICHUs YpaBHEHUI B




OCIbIX YHUCIIax

61

Pemenne cucreM nByX JTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

62

Pemienue cuctem IByX JTMHEHWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

64

[Tpumepsbl perieHus cucteM
HEJIMHEHHBIX YPaBHEHUH C JIBYMsI
nepeMeHHbIMHU

65

[Tpumepsl perieHus: CucTeM
HEJIMHEHHBIX YPaBHEHUH C JIBYMsI
epeMEHHBIMU

66

['paduueckas HHTEpIIpETALIUS
YpaBHEHUS C ABYMS IEPEMEHHBIMHU U
CHUCTEM JIMHEHWHBIX YPaBHEHUM C
JIByMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas HHTEpIIpETALIUS
YpaBHEHUS C ABYMS NIEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPAaBHEHUM C
JIBYMSI TIEPEMEHHBIMU

bu6mmoreka LIOK
https://m.edsoo.ru/7f43d6d6

68

Pemntenne TekCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPABHEHUI

69

Pemennie TeKCTOBBIX 337124 C
MIOMOUIBIO CUCTEM YPaBHEHUM

70

Pemntenue TekCTOBBIX 3a4a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

71

UucnoBbie HEPABEHCTBA U UX




CBOMCTBA

UucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 0O1HOM ITEPEMEHHON
74 Jlunelinbie HEPaBEHCTBA C OTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeliHbIC HEPABEHCTBA C OHOU bubnnorexa [IOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pPELICHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOM NEPEMEHHOMN U X PEIICHUE https://m.edsoo.ru/7f42cb88
3 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [IOK
OJHOM NEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOW NTEPEMEHHOM U UX pElICHUE
N300paxeHne penieHus JTMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorera [IOK
P . N https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MPSIMOM
N3o6pakenue peleHus THHEHHOTO
bubnunorexa LIOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42¢9e4
YHUCJIOBOM MPSIMOit
KonTtponbHas paboTa mo Temam
82 "HepaBenctBa. CucteMbl
ypaBHEHUH"
bubnnoreka [JOK
83 [TonsTne hpyHKIMMA I
https://m.edsoo.ru/7f433c12
84 O6nacTh onpeaeneHuss 1 MHOKECTBO bu6mmoreka LIOK




3HAYEeHUH QPYHKIUU

https://m.edsoo.ru/7f433d84

85 CrniocoOsb1 3amanust pyHKIMN
86 I'padux pyHKIIN
g7 CaoiicTBa GyHKINH, UX
oToOpa)keHue Ha rpaduke
28 UreHue U moCTpoeHue rpapuKoB
byHKIMiA
29 [Tpumeps! rpadpukoB GpyHKUINH,
OTPaXKAIOIIUX PEaIbHBIE TTPOLIECCHI
@DyHKINHU, ONMCHIBAIOIINE MPAMYIO U
90 06};)aTI:Iy}o’ nponopuI/I:Il{anLHllle o bubmmorexa [IOK
3aBUCHMOCTH, X FpaduiiI https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubmuorexa [IOK
92 Pinepbona https://m.edsocl)_.lru/7f434362
7 Fpacpuic Qymtuti y = x* ngggri?:;sigzﬁf%%n
OyHKIMU y =x2, y=x3, y= VX, y =
94 ’X’};IFpI:(bI/I‘iIGCKO’e};)CLHC,HZIe ” bubmorexa OK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CHCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
Beepoccuiickas IpoBepouHas https://m.edsoo.ru/7f4371aa
paborta
HToroBast KOHTpoOsbHas padoTa /
96 Bcepocculickas npoBepoyHas bubmorexa OK

paborta

https://m.edsoo.ru/7f434eb4




HOBTOpeHI/Ie OCHOBHBIX ITOHSATUH B

97 METOJIOB KypcOB 7 1 8 KIIacCOB, 1
0000111eH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHITHIA U
98 METOIOB KYpCOB 7 U 8 KJI1aCCOB 1 Bubmiorexa LIIOK
#10B KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUI
[ToBTOpEHVE OCHOBHBIX MTOHITHIA U
99 METOJOB KypCcOB 7 U 8 KJIaCCOB 1 Bubmuorexa IIOK
A P . ’ https://m.edsoo.ru/7f437510
0000111eHIE 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHITUH U
100 METOJ0B KypPCOB 7 U 8 KIIaCCOB 1 Bubmuorexa LIOK
A P . ’ https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHNIT
[ToBTOpEHME OCHOBHBIX MOHITUH U
101 METOJIOB KypCcOB 7 M 8 KJIaCCOB 1 Bubmorexa LIOK
F1OB X3P . ’ https://m.edsoo.ru/7f436b88
0000111eH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHITHIA U
102 METOIOB KYpCOB 7 U 8 KJI1aCCOB 1 bubmaorexa LIOK
#IOB KYP . ’ https://m.edsoo.ru/7f437858
0000111eH1E 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM MPOI'PAMMBI

8 KIIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yabTAThI OCBOCHUS OCHOBHOM
NpoBepPsSIeMOro o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'0 0011Ier0
pe3yJbTara o0pa3oBaHus
1 Yucna v BBIYUCICHUS
Hcnonp3oBaTh  HayallbHble  MPEJCTABICHUS O  MHOXECTBE
. NEUCTBUTENBHBIX  YHCENl Ul CPaBHEHMS, OKpYIVIEHUS H
' BBIUMCJIEHUM, M300pa)kaTb JEWCTBUTENBHBIE YHCIA TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM
[lpumensaTs mnoHATHE apU(PMETHUYECKOTro KBaJAPaTHOTO KOPHS,
P HAXOJIUTh KBaJpaTHble KOPHHU, HCHOJB3ysd NpPHU HEOOXOIUMOCTH
' KaJIbKYJIATOD, BBINOJIHATE  [IpeoOpa3oBaHUs BBIPAKCHUH,
coJleprKallluX KBaJipaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX M MAJbIX YHCET C ITOMOIIBIO
' JNeCATUYHBIX ApoOei u cteneHel uncna 10
2 AnrebpanuecKue BbIpaXKeHUs
[IpuMeHsATh NOHATHE CTENEHU C LENbIM I10KA3aTeNEM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEp)KAIlUX CTENEHH C LEIbIM
IIOKa3aTeleM
BbINONHATE  TOXKAECTBEHHBbIE IPEOOPa30BaHUA PALUOHAIBHBIX
2.2 BBIPDAKCHUM Ha OCHOBE IPAaBMJI JICHCTBUU HAJ MHOTOWICHAMHU H
anreOpamyecKuMu Apo0sMu
2.3 PackiianpiBaTh KBagpaTHbIN TPEXUIECH HA MHOKHUTEIN
[lpumensaTs  npeoOpa3oBaHMs  BBIDAKEHUM i1 peLICHHUs
24 pa3IMYHBIX 3a7a4 W3 MAaTE€MaTUKH, CMEXHBIX IPEIAMETOB, W3
peaIbHOM MPAKTUKH
3 VYpaBHeHMsI U HEpaBEHCTBa
31 Pemate nuHeliHBIE, KBaJpaTHbIE YPaBHEHMsS M palllOHAJIbHBIC

YpaBHCHHA, CBOAAIINCCA K HHUM, CHUCTCMBbI JIBYX ypaBHeHI/Iﬁ C




ABYMS ICPEMCHHBIMU

3.2

[IpoBoauTE TpOCTEHIINE HCCIAEAOBAHUS YPaBHEHUH M CHCTEM
ypaBHGHWH, B TOM 4YHCIE C TNPUMEHEHHEM TpapuIecKux
npeAcTaBieHU (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHE WU

CUCTEMa YpaBHEHUH PELIEHUs], €CJIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

[lepexoaute OT cnoBecHOW (OPMYIMPOBKM 3agaun K €
anreOpanyecKoi MOJIENIN C TIOMOIIBIO COCTABICHUS YpaBHEHUS MU
CUCTEMbl YpaBHEHMH, HWHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hu HOHy‘ICHHHﬁ pe3yiibTaT

34

[IpuMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB I CpPaBHEHUS,
OLICHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHON IIEPEMEHHON H
UX CHUCTEMbl, JaBaTh TIpaUUecKyl0 WUIIOCTPAIMI0 MHOXECTBA

pELICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB

DOyHKIMU

4.1

[loHuMaTh ¥ MCHONB30BaTh (DYHKIMOHAIBHBIE TOHATHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHUE OOO3HAUEHUS), OINpENeysaTh 3HaYCHHE
GyHKIIMM 10 3HAYEHUIO AapryMeHTa, ONpeNeNiaTh CBOMCTBA

byHKIMH 110 €€ rpaguKy

4.2

Crtpouts rpaduky dJIeMeHTAPHBIX (YHKINN BHIA:
y=k/x

kix
, ¥y =X% y = X3, y = [X|, ONHCHIBaTh CBOMCTBA YHCIOBOM (PYHKIMH 11O €€

rpaduky

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Yyciia ¥ BLIYUCICHUA




KBanpatusiii kopenb u3 uyucna. I[lonarue 00 uppalnMOHAIBHOM YHCIIE.

H JlecsTuunble MPUOIMKEHNS UPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBAJIPAaTHBIX KOPHEW M WX TPUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHMCJIOBBIX BBIPAXKEHUM U BBIYUCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
13 Crenenp ¢ uensIM IokazareneM M €€ cBoicTBa. CraHgapTHas 3aluch
' yucia
2 AnreOpanyeckue BhIpaKEHUS
51 KBagpatHelii TpE€XwieH, pasoKeHUE KBagpaTHOrO TpEXUYJIEHAa Ha
. MHOKUTENH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWMCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BBIUNTaHUE, YMHOXKEHHUE, JIeJIeHHe anredpandeckux Ipooei
2.4 PanrionanbsHbIC BRIpaXXEHUS U UX MPE0Opa3oBaHUe
3 VYpaBHEeHUsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHuUM, CBOASIIMXCS K JIMHEHHBIM U KBaAPATHBIM
3.3 [IpocTeiimure ApoOHO-pallMOHAIEHBIE YPaBHEHUS
I'paduueckass uHTEpHpeTanys ypaBHEHUH C JBYyMS NEPEMEHHBIMU U
34 CHCTEM JIMHEHWHBIX YpPaBHEHUW C JByMs IepeMeHHbIMU. [Ipumepsl
pELIEHNs CUCTEM HEJIMHENHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a7a4 allre0pandeckuM crocoOoM
3.6 YucnoBble HEpABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOU
3.10 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 OyHKIIUU
il [onstne ¢ynkmun. OOMaCTh OMpeAeNeHHsT W MHOXKECTBO 3HAUCHHM
' ¢ynkuuu. CiocoOsl 3aauus GyHKUIUH
4.2 I'paduk pynkmum. UreHue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAKAIOMIUX peaTbHBIC TPOIECCHI




@DyHKIMM, ONUCHIBAIOLIME INPSAMYIO M OOpaTHYIO IPONOPLUOHAJIbHBIE
- 3aBUCUMOCTH, UX I'pauku
4.5 OyHKIMHU y =x7 y = X7
4.6 Oyukuuu y = Yx, y = |x]|
4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM YpaBHEHUIH

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

o Aunre0pa 8 xnacc aBropsl: Konsirun FO. M., Tkauéra M. B., ®énopoa H .E. u
Ap.

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1. Anre6pa: 8 kiacc: TUIaKTUYECKUE MaTEPUAIIbI: TTOCOOUE IS YUaIIUXCs
o0meo6pazoBaTenbHBIX yupexaenuii / Komsarun FO.M.

2. Anrebpa: 8 kiacc: Mmeroaundeckoe nocooue / Komsirun 10.M

3. [IpumepHas nporpamma o0111e00pa30BaTENIbHBIX YUPEKIECHUH 110 MaTeMaTuke 4.

CrtanmapT OCHOBHOT'O OOIIIET0 00pa30BaHUs 110 MaTEMAaTHKE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

1. www. edu - "Poccutickoe o6pazoBanue" denepaabHbIi MOPTA.
2. www.school.edu - "Poccuiickuii 001eo0pa3oBaTeNIbHbIN mopTan'.

3. www.school-collection.edu.ru/ Enunas xomiaexkuust mudpoBbIX 00pa30BaTeIbHbBIX
pecypcoB

4. www.mathvaz.ru - docke IKOJIEHOTO YUYUTECIIA MAaTCMAaTHUKHU I[OKYMGHTEU_II/I}I, pa60‘{I/IC
MaTCpuaibl JJIA YIUTCIIA MAaTCMAaTUKN



5. www.it-n.ru"CeTb TBOPUECKUX YIUTEIICH

6. www .festival.Iseptember.ru @ectuBanp negarornyeckux uiaen "OTKpBITHIM ypOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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