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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsIETCS OJHUM U3 OTIOPHBIX KypCOB OCHOBHOTO OOIIEr0 00pa30BaHUSA:
OHa 00eCreurBaeT U3yUeHUE IPYTUX AUCIUILIINH, KaK €CTECTBEHHO-HAyUYHOTO0, TaK
U TYMAaHUTApPHOTO LMKJIOB, €€ OCBOEGHHE HEOOXOAUMO i MPOAOCTHKEHUS
oOpa3oBaHUsI U B TMOBCEIHEBHOW >ku3HU. Pa3zButre y oOydarouuxcsi HaydHBIX
MPEICTABICHUM O MPOUCXOXKJIECHUU M CYIIHOCTH alreOpanyecKkux aOCTpakluid,
criocobe OTpakKeHHUsI MaTeMaTHIECKON HAyKOU SIBIICHUM U MPOLIECCOB B MMPUPOE U
o0IecTBe, POJIM MAaTEMaTHUYECKOrO MOJEIUPOBAHUS B HAYYHOM IMO3HAHUH U B
MPaKTUKE CHOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBILUIEHUSI, HEOOXOJUMBIX JIJIsl /1allTallii B COBPEMEHHOM LU(POBOM OOLIECTBE.
N3yuenne anreOpsl oOeCrieuyMBAaeT pa3BUTHE YMEHHUS HaOII0JaTh, CPAaBHUBATD,
HaXOAHWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHSI U BBIBOJBI, (POPMYIHPOBATH
yTrBepxaAcHUs. OcBoeHHe Kypca anreOpbl 00ecreurnBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOY4YaloIIMXCA: OHM MCHOJB3YIOT JCAYKTUBHBIE M WHIYKTHUBHBIC
paccyxaeHus, 0000IIeHHEe U KOHKPETHU3allUI0, aOCTparupoBaHUE M AHAJIOTHIO.
OOyuenune anreOpe MpeanojaracT 3HAUYUTENIbHBIM OOBEM CaMOCTOSITEILHOM
JESTEIIBHOCTH  O0YYaroIIMUXCs, MO3TOMY CaMOCTOSITENIbHOE pElIeHHuEe 3ajad
SBJISIETCS pean3alueil e TeNbHOCTHOTO MPUHIIUIIA O0YUEHUS.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Ajiredpa» ajisi OCHOBHOTO OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIBHO-METOUYECKHIE JTMHUN:
«Umucma um BBIYHCICHUS», «ANreOpanveckue BBIpAKEHUS», «YPaBHCHUS U
HepaBeHCTBa», «Dynkiumy. Kaxkmas w3 3TUX colepKaTelbHO-METOANYECKUX
JMHUHA pa3BUBAETCS HA MPOTHKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOICHUCTBYS C
JIPYTUMHU €ro JUHUAMHU. B xome u3yueHus: y4eOHOro Kypca OOydaromumcs
MPUXOJIUTCS JIOTHUECKH PacCykAaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Auredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IpPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTH4YECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBIAIECHUIO O0YUYaOITUMUCS
OCHOB  YHUBEPCAJIBLHOTO MaTeMaTH4ecKkoro s3bika. CopepxaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Y4YEOHOro Kypca «Aniredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.



HEJIM U3YYEHUSA YYEBHOI'O KYPCA

B cTpykType mporpaMmbl yueOHOTO Kypca «Ajiredpa» aisi OCHOBHOTO OOIIETro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIePKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u BBIYUCICHUS», «AdreOpanvyeckue BBIpAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «Dynkiumy. Kaxkmas w3 3TUX colepKaTelbHO-METOANYECKUX
JIMHUN Pa3BUBACTCS HA NPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
IPYTUMHU €ro JHHUSAMH. B Xome wm3ydeHus ydeOHOro Kypca oO0ydaronumcs
MPUXOAUTCS JIOTHYECKU PAaCcCyX aTh, UCHOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOro Kypca «AjireOpay BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTHYECKOro 00pa3oBaHuUs U CIIOCOOCTBYIOIIUE OBIAJCHUIO 00YYaIOIINUMUCS
OCHOB YHHMBEpPCaJbHOIO MaTeMaThueckoro s3bika. CoaepxkaTenbHOH U
CTPYKTYPHOU OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nHUU «Huclia U BBIYUCIEHUS CIY>KUT OCHOBOM I JATbHEUIIETO
M3YUYEHUS] MAaTEMATUKHU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaIOMIMUXCS JTOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHs TOJB30BAThCS QJITOPUTMAMH, a TaKKe
NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUISl TOBCEIHEBHOM
*Ku3HU. Pa3BuTHE MOHATHUS O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMU M HPpaAlMOHAJIBLHBIMUA YHCJIaMH, (DOPMHUPOBAHUEM
MPEJICTABICHUN O JACHUCTBUTEIIBHOM 4YHCIE. 3aBEPUICHHE OCBOCHHSI YHUCIIOBOU
JUHUHA OTHECEHO K CpeIHEMY 0011ieMy 00pa30BaHHUIo.

Coneprkanue IByX ainreOpanveckux JUHUN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOLIUXCS
MaTeMaTUYECKOro arrmapara, He0oOXOJUMOro sl pelieHus 3ajlad MaTEeMaTHKU,
CMEXKHBIX TMPEIMETOB W TNPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHusi y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BRIpAXKEHUN. Aredpa TeMOHCTPUPYET 3HAUYECHUE MATEMATUKH KaK
s3bIKa JJISI TIOCTPOCHUSI MAaTEMaTHUECKUX MOJIeNel, OMUCAHUsl MPOLIECCOB U
SABJICHUN peasbHOrO Mupa. B 3amaun oOyueHuss anreOpe BXOIAT TaKkxke
JTanbHEHIIee pa3BUTHE AJTOPUTMUYECKOTO MBINUICHUS, HEO0OXOJAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca WH(POPMATUKH, U OBJAJCHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxaennid. [I[peobpasoBanue CHMMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHMSI, CHOCOOHOCTEHM K MaTEeMaTUYECKOMY TBOPYECTBY.
Conepxanue (QyHKIMOHAIBHO-TpaUueCKO JMHUM HAIEJICHO Ha MOJy4YeHUE
OOYYarOIIMMUCS 3HAHUA O (QYHKIMSIX KaK BayKHEUIIEH MaTEeMaTHYECKON MOJIeTu
JUTSI OTIMCAHUSI Ml KICCIISIOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MIPUPO/IE



u obmectBe. M3yuenue marepuana CrnocOOCTBYET Pa3BUTHIO Yy OOy4aroUIUXcs
YMEHUS HCIIOJIb30BATh Pa3INYHbIC BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIAJ] B (HOPMUPOBAHHE
NPEJCTAaBICHUN O POJIM MATEMAaTUKU B Pa3BUTUH LIMBUIM3AIMU U KYJIbTYPHI.
CornacHo yueOHOMY TIaHy B 79 Kiaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CJICAYIONINE OCHOBHBIC pasfelibl cojaepikaHus: «Uwcna u
BBIUUCIICHUSY, «AJNreOpanuecKue BBIPAKCHHS», «YPABHEHHS W HEPABEHCTBAY,
«DYHKIUW.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha usydenue yue6HOro Kypca «Anredpa» orBoaurcs 306 gacos: B 7 kinacce — 102
yaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezen0), B 9 kiacce —
102 gaca (3 yaca B HEZIEIIIO).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «AJITEBPA»

Anrebpa sBJISIETCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIETr0 0Opa3oBaHMSL:
OHa 00ecCreurBaeT U3yueHUE IPYTUX AUCIUIIINH, KaK €CTECTBEHHO-HAy4YHOTO, TaK
U TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl TPOAOKEHUS
oOpa3oBaHMsI U B NOBCEIHEBHOHN kU3HU. Pa3BuTHe y oOyuarolmuxcs HayYHBIX
IPEJCTaBICHUA O NMPOUCXOXKICHUH M CYIIHOCTH alireOpandyeckux aOCTpaKIMid,
croco0e OTpakeHUs] MaTEMaTUYECKON HaAyKOW SIBJICHHUI U MPOLIECCOB B MMPUPOJIE U
o0IIIecTBe, POJIM MATEMAaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM TMO3HAHUH U B
MPAaKTHKE CHMOCOOCTBYET (DOPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB
MBILUICHHSI, HEOOXOIUMBIX JJIsl a1alTallii B COBPEMEHHOM LIU(POBOM OOIIECTBE.
N3yuyenue anreOpbl oOecriedynMBaeT pa3BUTHE yMEHHS HaO0/aTh, CPaBHUBATH,
HaXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHUS M BBIBOABI, (POPMYyINPOBATH
yTrBepxaAeHus. OcBoeHHe Kypca ainreOpbl oOecrneunBaeT pa3BUTHE JIOTHUYECKOIO
MBILIUICHUST OOYYaIOUUXCS: OHU HCIOJIb3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHus, o000IIeHne U KOHKPETHU3aIuio, abCTparupoBaHWE W aHAJOTHIO.
OOyuenne anrebOpe mpenanoyiiaracT 3HAUYUTENBHBIAH OO0BEM CaMOCTOATEIHLHOU
JESTEIIBHOCTH  OOYYarOIIMUXCS, TMOATOMY CaMOCTOSTENIBHOE peIIeHue 3ajad
SIBJISIETCS pean3alueil e TeIbHOCTHOTO MPUHIIUIIA O0y4EHHU .



COAEPXKXAHHUE YYEBHOI' O KYPCA

7 KIIACC

Yuciaa v BBIYMCICHUA

Jlpobu OOBIKHOBEHHBIE U JECATHYHBIC, IEPEX0 ] OT OJTHOUN (OpMBI 3amucu apoodeit
K apyroi. IlonsiTre panoHaIbHOrO Yncia, 3aMUch, CPABHEHUE, YIIOPSAOUYNBAHUE
palMoHaIbHBIX Yhcel. ApupMeTHUYeCKre AEHCTBUS ¢ pallMOHAIBHBIMUA YHCIAMHU.
Pemenue 3a1a4 U3 peanbHON MPAaKTUKU HA 4YacTH, Ha IpOOH.

CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleeHue, MpeoOpa3oBaHue
BBIPKEHHUI Ha OCHOBE OIPEACIICHNUS, 3aKUCh O0NbIINX YKcell. [[poueHTsl, 3anuch
IPOIIEHTOB B BUE ApoOU U ApoOu B BUAE MPOIEHTOB. TpH OCHOBHBIE 3a/1a4H Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHne MPU3HAKOB ACIMMOCTH, Pa3jI0KEHUE HAa MHOYKUTEIN HATypajbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IpONOPLHOHATBHOCTH.
AJuiredOpanyecKue BbIPaKEeHUA

[lepemeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKEHUSA C IepeMeHHOW. [lomycTtumble
3Ha4YeHUA nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXKly BEIMYMHAMU B BUJIE
dbopmybl. Beruncnenus no popmynam. [Ipeodpa3oBanne OyKBEHHBIX BBIPaKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHUS, IMpaBuUja MNpeoOpa3oBaHHUs CYMM U
IPOM3BENICHUH, TPABUJIA PACKPBITUS CKOOOK U MPUBEACHUS MTOI0OHBIX ClIaracMblX.
CBoONiCTBa CTENEHM C HATyPAJIBbHBIM IIOKA3aTEIIEM.

OpHounensl U MHOrowieHsl. CreneHb MHorowieHa. CIoKe€HHE, BBIYHUTAHUE,
YMHOXEHHE MHOTOWICHOB. (DOpMyNbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMbl W KBaapar pa3HocTH. Popmysia pa3sHOCTH KBaapaToB. PazmoxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEHUE, KOpEHb ypaBHEHHUs, NpaBWwia MNpeoOpa3oBaHMs  ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeliHOe ypaBHEHHE C OJHOM TIEPEMEHHOW, YHCJIO KOPHEW JIMHEHHOIO
YpaBHEHUS, PEIICHUE JHUHEHHbIX YypaBHeHUH. CoOcCTaBiI€HUE YpaBHEHHU IO
YCIIOBHIO 3a7ja4M. PelieHne TeKCTOBBIX 337a4 C MOMOILBIO YPABHEHH.

JIuneliHoe ypaBHEHHE C JABYMsl NepeMeHHbIMH U ero rpaduk. Cucrtema ABYX
JIMHEMHBIX YPAaBHEHUW C ABYMsI IIEPEMEHHBbIMU. PelieHue cucrteM ypaBHEHUU
cnocoboM MoAcTaHOBKH. [IpuMepbl perieHHus TEeKCTOBBIX 3aad € MOMOUIbIO
CUCTEM YPaBHECHMM.

DyHKUMHA



KoopauHara Toukn Ha npsAMOW. UuCnoBele NMPOMEXYTKU. PaccTositHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyroJibHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opArNHATA TOUKU
Ha KOOpJAMHATHOM IuIockocTH. llpumepsl rpadgukoB, 3aJaHHBIX (HOPMYJIAMHU.
Urenue rpadukoB peanbHbIXx 3aBucumocTeil. [lonstue ¢ynkuuu. [paduk
¢bynkiun. CoiictBa pynkuumii. Jluneitnas gpynkuus, e€ rpaduk. ['padux Gynxunn
y = [x|. I'paduueckoe pemieHne TUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEMHBIX
YPaBHCHUU.

8 KVIACC
Yucia 1 BBIYMCICHUS

KBaapatHsblil kopeHb U3 uncia. [lonstue 00 uppauroHaibHOM yucie. [JecaTuunbie
NPUOJIMKEHUS UPPALMOHATIBHBIX yKces. CBoCTBA apuPMETHUECKUX KBAIPATHBIX
KOpPHEHN M UX MPUMEHEHUE K MPEOOPa30BAHUIO YUCIOBBIX BEIPAKEHUN U
BBIUMCJICHUAM. [[eMCTBUTEILHBIC YHCIIA.

CreneHb ¢ UeNbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.
AuredpanvyecKue BbIPAKEHUA
KBagpaTHblil TpEXUJIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CroxeHue,
BBIYMTAHUE, YMHOXEHHUE, JIeJICHUE alireOpandeckux Apodei. ParimonansHbie
BBIpQXEHUS U UX NpeoOpa3oBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyiia KOpHE KBapaTHOTO ypaBHEeHUs. TeopeMa
Buera. Pemienne ypaBHeHUM, CBOASIIMXCA K TUHEWUHBIM U KBAIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['paduueckas uHTEpHIpETaIvs YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C JBYMS IIEpEMEHHBIMU. [[prMepsI pelieHus cucreM
HEJIMHEHNHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoM.

HucioBble HEPABEHCTBA U MX CBOKMCTBA. HEpaBEeHCTBO € OJTHOM EPEMEHHOM.
PaBHOCHIBHOCTD HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOW NEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKUIMHA

[Tonsitue pynkuuu. O61acTh ONpeAesieHus U MHOXKECTBO 3HAYEHUN (QYyHKIUU.
CrnocoObl 3aanus QyHKIMIA.



['paduk pynkuuu. Yrenne cBoiicTB ¢pyHkiuu no e€ rpaduky. [Ipumeps! rpaduxos
(GYHKINH, OTpa)KaromuX peaabHbIe MPOLECCHI.

DyHKIUH, OMHUCHIBAIONINE MPSAMYIO U 00PaTHYIO IPOIOPIIHOHAIbHBIC
3aBHCUMOCTH, UX rpaduxi. Oyukuun y = x7, y = x°, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KVIACC
Yucia 1 BBIYMCICHUS

PaHI/IOHaJII)HBIe quciia, UppalruOHaJIbHBIC YN CJId, KOHCYHBIC U OCCKOHEYHEIC
JCCATUYHBIC I[pO6H. MHO%€eCTBO HCﬁCTBHTGHBHBIX YuCcCl, I[GﬁCTBPITGJH)HI)IG qucia
KaK OCCKOHEYHEIC ACCATHUYHBIC I[pO6I/I. Bzaumno OAHO3HAYHOC COOTBCTCTBHUC
MCIKAY MHOXCCTBOM I[GﬁCTBPITGJIBHI)IX YHUCCII U KOOp,I[HHaTHOP'I HpHMOﬁ.

CpaBHCHHe IIGﬁCTBPITGJ'II)HBIX YHuCCII, apI/I(bMeTI/ILIGCKI/IG I[GﬁCTBHH C
I[GﬁCTBHTGJIBHBIMH YU CJIaMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, ITTUTEIHHOCTD MPOIIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaYEHUE BEIUUYUHBI, TOUHOCTh NpUOIKeHus. OKpyIJIeHHe
yucen. [[puknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA
JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. Pelienue ypaBHEHNN, CBOSAIINXCS K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl perienust ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue apoOHO-paIimoHabHBIX YpaBHEHUHN. PelieHne TeKCTOBBIX 3a/1a4
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ IBYyMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. PerieHne cucrteM IByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpoi crernenu. [ padpuueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHON. Pemenue cucreM
JIMHEVHBIX HEPABEHCTB C OJIHOM nepeMeHHOoU. KBapaTHeie HEpaBeHCTBaA.



['paduaeckas nHTEpIIpPETAINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMM.

DOyHKIUU

KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [Tapabomna, koopauHaThI
BEPILMHBI MTapaboibl, OCh CAMMETPUHN apadoJIbL.

I'paduku dyukumii: y =kx, y=kx + b, y=k/x, y=x3,y=Vx, y = x| , 1 ux
CBOWCTBA.

Yucnossie IMOCJICAOBATCIIBHOCTHU U ITPOI'PCCCHUU

[ToHsiTHE YHCITOBOI MOCIEA0BATEILHOCTH. 3aJaHUE NTOCIIEOBATEIBHOCTH
peKyppeHTHOM (hopmyToit u popMyIioi n-Tro YeHa.

Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyIibl 7-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpeCCuil, CyYMMbI IEPBBIX 71 YJICHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U TE€OMETPUUYECKON MPOTrPECCUIl TOUKAMHU
Ha KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN 1 DKCIOHEHIMAIBHBIN pocT. Cl0KHBIE
IIPOLICHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6pa3OBaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca «Anredpay
XapaKTEPU3YHOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHMEM HHTEpECa K MPOIUIOMY M HACTOAILIEMY POCCHUICKOM MaTeMaTHKH,
LHEHHOCTHbIM OTHOIIEHHEM K JOCTHKEHUSM POCCHMCKUX MaTeMaTUKOB U
POCCHICKOM MAaTeMaTHYE€CKOW IIKOJIBI, K MCIOJIb30BAHUIO ITHX JIOCTUKEHUHN B
JIpYTUX HayKax U MPUKIaJAHbIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00S3aHHOCTEN TpaXKAaHNHA U PealIi3aliu €ro Mpas,
NPEACTABICHUEM O MAaTEMAaTHYECKMX OCHOBaX (DYHKIIMOHHWPOBAHUS PA3THYHBIX
CTPYKTYp, SBJICHUH, MPOLEAYp TPakJaHCKOTO 00IiecTBa (HarpuMmep, BbIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3TUYECKUX MPOOJIEM, CBSA3AHHBIX C
NPaKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HayKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEUICHUM [PAKTHYECKHX 3ajad
MaTE€MaTU4YECKOM HAMPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUU BCEW >KM3HU ISl YCNEIIHOM MpOoQecCHOHATBHON
NEeSATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHWH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHJIMBUYaJbHOW TPAaeKTOPUMU OOpa30BaHMsI U JKU3HEHHBIX IUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  SMOUMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, PELICHUN, PACCYKICHUW, YMEHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JICSITENIBHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4HbBIX
MPeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPOIbI U
oOIIecTBa, MOHMMAHMEM MaTeMaTHYeCKOM HayKh Kak cdepbl 4YelIOBEYECKOH
NEeATEIbHOCTH, 3TANOB €€ PA3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMATUKH U MATEMATHYECKOW KYJIbTYPOU KaK CPEICTBOM



MMO3HAHUS MHPA, OBJIAJCHUEM MNPOCTEHMIINMHU HABBIKAMU HCCIEA0BATEIBCKOU
JIeSITCIIbHOCTH;

6) puzuveckoe BocnuTaHue, (OpMHUPOBAHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

TOTOBHOCTBIO MPUMEHATH MATEMATUUECKHUE 3HAHUS B MHTEpECcax CBOETO 3JI0POBbBSI,
BEJICHUS 370pOBOrO0 00pas3a >KU3HU (370pOBOE MHUTaHHE, COATaHCUPOBAHHBIN
peKUM  3aHATHA ©W  OTAbIXa, perysipHas  (u3MYecKass  aKTHBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TAKOT'O K€ IIpaBa IPyroro 4ejiOBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

OpHUEHTALIMEN HA NMPUMEHCHUE MATEMATUYECKUX 3HAHUM I PEIIEHUs 3a7ad B
00J1IaCTU COXPAaHHOCTHU OKPY>KaloIEel Cpe/ibl, INIAaHUPOBAHUS MOCTYIIKOB U OIEHKH
HX BO3MOYKHBIX ITOCJICACTBUM JISl OKPYIKAFOIIIECH CpeJibl, 0CO3HAaHUEM TJI00aTLHOTO
XapakTepa IKOJOTHUYECKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) apanTanus K H3MEHAOIIUMCH YCJIOBHAM COUMAJIBLHOM M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSAX HEOMPEACTEHHOCTH, ITOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIEATEIBbHOCTD, B TOM YUCJIE YMEHHUE
YUYUTBCA Yy APYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM JCATEILHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOMMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YUCJE POPMYIUPOBATH
UJeH, TIOHATHSA, THUIOTE3bl 00 O0O0BEKTax W SBJICHUAX, B TOM YHCIIC paHee
HEU3BECTHBIX, OCO3HABATH JC(HUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC
peleHus U ACHcTBHs, (PopMyIupoBaTh W OILICHUBATh PUCKU M IIOCJCACTBHS,
dhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble jornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
O00OBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATUAMH, (OPMYIUPOBATH
ONpENCICHUS  TOHATHUW,  YCTAHABIIMBAaTh  CYIIECTBCHHBIM  IPU3HAK
KiIaccu(ukanuyu, OCHOBAHHS i OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh,  (QOPMYyIUPOBaTH U  NIPEeOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAMUTEIbHbIE W OTpPULATEIbHBIC, €IUHUYHBbIC, YacCTHbIE U OOIIHE,
YCIIOBHBIE;

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIIOEHUAX U YTBEPKICHUSAX, MIPEAaratb KpUTEpUU
JUISL BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHN;

JeJaTh BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

pa3zbuparh JOKa3aTENIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (IpSIMbIE U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JOKa3aTEJIbCTBA
MaTeMaTHYeCKux (akToB, BBICTpaMBaTh AapTryMEHTAlLlMI0, TPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CHOCOO pereHus Y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pELIEHUS, BBIOMpaTh Haubonee MNOAXOMAUMN ¢ yd€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

WCITOJI30BaTh BOIPOCHI KaK HMCCIIEMIOBATEILCKHA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUE, MpodieMy,
CaMOCTOATENIbHO yCTaHaBIWMBAaTb MCKOMOE W JIaHHOe, (opMHUpOBaTh
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

IPOBOJAUTH MO CAaMOCTOATEIBHO COCTABICHHOMY TUIaHY HECTIOXKHBIN
HKCIIEPUMEHT, HEOOIbIIOE UCCIEI0BaHUE 10 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHLHO (OPMYITHPOBATH OOOOIIEHUSI U BBIBOJBI 1O PE3YJIbTaTaM
POBEAEHHOTO HAOMIOICHUs, HWCCIICOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpollecca, a TakKKe BbBIJBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITH HEJAOCTATOYHOCTh M M30BITOUHOCTh MHGOpPMALMM, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETHPOBATDH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;

BBIOMpaTh (QOpMy mMpelacTaBieHUs HWHPOpMAMKM U  WUIIOCTPUPOBATH
peliaemMble 3aJauyd CXeMaMu, JAdarpaMmaMu, HWHOM Trpapukod U HX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMKM IO KPUTEPHUSM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMATH B (DOPMYIIUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBUSIMU U
IEIIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M TUCHBMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS IO XOIy PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

B X0Ji¢ 0OCY>XKJ€HUs 3a/7aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOU TEMBI,
poOJIeMBbI, peraeMoi 3a/1auu, BHICKA3bIBATh WJICH, HAIICJIICHHBIE HA TIOUCK
pEIICHMS, COMTOCTABIISITH CBOM CY)KICHHS C CY)KICHUSIMH IPYTUX YIACTHUKOB
nuanora, oOHapy>KUBaTh PA3IMYUE€ U CXOACTBO TMO3UIUH, B KOPPEKTHOMN
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJbTAThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CAMOCTOATEIHLHO BRIOMPATHh (hOpMAT BHICTYIUICHHUS C YUYETOM 3a/1a4
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIAUBUIYabHON
paboThI U PEIICHUH YYCOHBIX MATEMAaTHUECKUX 3a]1aY;

NPUHUMATh TIEJIb COBMECTHOHM MEATEeILHOCTH, ITJIaHUPOBATh OPTaHU3AIHIO
COBMECTHOM pabOThl, pacupeneniarb BUIbl paboOT, J0TOBapUBATHCS,
o0CyX)aTh MPOIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUSI HECKOIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX PopMax paboTsl (00Cyk1eHHs, 0OMEH MHEHUSIMU,
MO3TOBBIC INTYPMBI W JPYTUE), BBITIOJHATH CBOIO YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOU JICHUCTBUS C APYTHUMH WICHAMH KOMaH/IbI, OIICHHBATh
KauecTBO CBOETO0 BKJIaJa B OOMUNA MPOAYKT TIO  KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJSITh IUJIaH, aJIrOPUTM pelieHus 3afadyu (WId ero
9acTh), BBIOMpATh CHOCOO pEIIeHUS C y4ETOM HMEIONIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIA/IETh CIIOCO0AaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIEcca U pe3yibTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

[PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PELICHUU 3a1a4y,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE peE3yJibTaTa MACSITENbHOCTH TIOCTaBICHHON ILeNd U
YCIIOBUSIM, OOBSICHATD IPUUMHBI JOCTHKEHUSI MIIM HEAOCTHYKCHUSI LIEH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K konny o0yuyenusi B 7 Kjiacce 00y4aomMidcs MOJYYHUT CJIeayolune
npeaMeTHbIe Pe3yJbTaThl:

Yucaa v BLIYUCJICHUSA

BBIHOJIHHTI), COo4CTaA YCTHBIC U IINCbMCHHBIC HpI/IéMI)I, apI/I(bMeTI/I‘{eCKI/IC I[CﬁCTBPIH
C palMOHAJIbHBIMHU YN CJIaMH.

HaXOI[I/ITI) 3HA4YCHMA YHCJIIOBBIX BBIpa)KeHHﬁ, IMPUMCHSATDH pa3H006pa3H516 CITOCOOBI
)41 HpI/IéMI)I BBIYMCJICHUS 3HAYCHUM I[pO6HI)IX BLIpa}KeHHﬁ, COACPpKAIINUX
OOBIKHOBEHHBIEC U JCCATHNYIHBIC ,Z[pO6I/I.

[TepexoauTs OT 0AHON (HOPMBI 3aITUCH YHUCET K APYTroit (peoOpa3oBhIBAThH
JECATUYHYIO 1p0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO IECSITUYHYIO TPOOB).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHANILHBIC YHCTIA.
OKpyTsTh YKCIIA.

BBINONHATS NPUKKUIKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN
YUCIIOBBIX BBIPAKEHHUU. BBINONHATE JENCTBUS CO CTENEHAMU C HATYPAJIbHBIMU
ITOKA3aTEeIISIMH.

[IprMeEHATh MPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYyPaJIbHBIX
qucel.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a/1a91, CBSI3aHHBIC C OTHOIIICHUEM
BEJTMYMH, MPOTIOPIIMOHATBHOCTHIO BEJTMYHH, TTPOIICHTAMH, HHTEPIIPETHPOBATH
pE3yNbTAThl PEIICHUS 337249 ¢ YUETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKkue BbIPpaKeHUSA

Hcnonb3oBaTh anredOpandyeckyro TEpMUHOJIOTHUIO U CUMBOJIMKY, TPUMEHSTH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxonutb 3HaueHHst OyKBEHHBIX BhIPAXXEHUHN MIPU 3aaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoInonHaTh mpeodpa3oBaHus LENOr0 BHIPAXKEHUS B MHOTOWIECH MTPUBEIECHUEM
MOJO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.



BbINOMHATS YMHOKEHUE OJJHOUJIEHA HA MHOTOYJIEH U MHOTOWJIEHA HA MHOTOYJIEH,
IPUMEHSTH (HOPMYJIBI KBAJpaTa CyMMBI M KBajJipaTa pa3HOCTH.

OcyecTBISATh Pa3ioKEHHE MHOTOYJIEHOB HA MHOYKUTEIHU C TIOMOIIIBIO BBIHECEHUS
3a CKOOKH OOIIEro MHOKHUTEJIS, TPYIITUPOBKY CllaraeMbIX, IPUMEHEHUs Gpopmyi
COKPAIIEHHOTO YMHOKEHUS.

HpI/IMCHSITI) Hp€O6p8.30BaHI/IH MHOT'OYJICHOB IJIA PCIICHUA PA3JIMIHBIX 3a/1a4 U3
MAaTEMAaTUKH, CMCKHBIX IIPCIAMCTOB, U3 peaHBHOﬁ IMPAaKTUKH.

Hcnonp30BaTh CBOWCTBA CTEIIEHEN C HATYPAJIBHBIMU MOKA3ATEISIMU JIs1
peoOpa30BaHuUs BIPAKECHUI.

YPaBHeHPISI N HEPABCHCTBA

Pewrats InHEHBIE YPABHEHUS C OAHOW EPEMEHHOM, TPUMEHSSI IPABUIIA
IIEpEX0/1a OT UCXOTHOTO YPABHEHUS K pABHOCUIBHOMY emy. [IpoBepsTs, SBiseTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumensTh rpadguueckue METOIbl MPU PEILICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTh IpUMEpPHI Map YUCE, SBISIOUIUXCS PEIICHUEM JTUHEUHOTO YPAaBHEHUS
C JBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemmath cucTtemMbl IBYyX TMHEWHBIX YPABHEHUH C IByMS TIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBiaTh M pemaTh JMHENHOE YPAaBHEHNE UITM CUCTEMY JIMHEWHBIX YPABHEHUM
10 YCJIOBHIO 3a/1a4H, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa41
ITOJTYYEHHBIN PE3YJIbTAaT.

DyHKUIMHA

N300pakath Ha KOOPAMHATHON TIPSIMOM TOYKH, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YNCIOBBIE TPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPJUHATHOM MIOCKOCTH TOYKH T10 33JJaHHBIM KOOpJUHATaM,
CTpOuTh rpaduky TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU y = [X|.



OnuceIBaTh ¢ TOMOIIBIO (PYHKITUN W3BECTHBIC 3aBUCUMOCTH MEKy BEIIMUNHAMH:
CKOPOCTb, BpEMsI, PACCTOSIHHE, 11€Ha, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMHU 10 3HAYEHHIO €€ apryMeHTa.

[TormmaTts rpaduaeckuii ciocod mpeacTaBiIeHUs U aHAIH3a HHGOPMAIIIH,
W3BJICKATh M HHTEPIPETUPOBATH MHPOPMAITNIO U3 TPaPUKOB pealbHBIX IPOIIECCOB
U 3aBUCUMOCTEMN.

K xoHny o0y4yenus B 8 kiacce o0yqaronuiicsi moJy4uT caeaylolmne
npeaMeTHbIe Pe3yJbTaThl:

Yucjia 1 BBIYMCTIEHUS

Hcnonb30BaTh HaYaIbHBIE MIPEJICTABICHHUS O MHOYKECTBE JIECTBUTEIBHBIX YUCEIT
JUJIsl CPAaBHEHUSI, OKPYTJICHUS U BBIUUCICHUM, M300pakaTh N1EUCTBUTEIbHBIC YUCTIA
TOYKaMHU Ha KOOPJUHATHOM MIPSIMOM.

[IpuMeHsTh MOHATHE ApUPMETUUECKOTO KBAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIC KOPHU, UCIIOJIB3YS TP HEOOXOJIUMOCTH KaJbKYJISATOP, BBITIOJIHSIThH
npeoOpa3oBaHus BEIpAXKEHUH, COJEpKAIUX KBAIpaTHbIe KOPHU, UCTIONB3YS
CBOWCTBA KOPHEU.

Hcmonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEIT C TIOMOIIBIO IECATUYHBIX IpoOeii
u crernener uucia 10.

AJsiredOpanyecKue BbIPAKEHUA

HpI/IMCHHTB IIOHATHUEC CTCIICHU C LICJIIBIM ITOKA3aTCJICEM, BBIIIOJIHATDH Hp606p330BaHI/IH
BBIpa)KeHHﬁ, COACPIKAIUX CTCIICHU C TCJIBIM ITIOKA3aTCIICM.

BBINONHAT TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alIreOpanyecKUMu ApoOsiMHu.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh peoOpa3oBaHus BRIPAKEHUH IS PEIICHHS PAa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeHbIE, KBaIpaTHbIE YPABHEHUS U PAllMOHATIBHBIC YPABHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.



[IpoBOAUTE MPOCTEUIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
quClie C IPUMEHEHUEM IpaUUECKUX MpPeACTaBICHUH (YCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUN PEIICHHUs, €CJIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTs OT c0BecHOM POPMYIUPOBKU 3a/1auu K €€ anreOpandeckoil MoJIeu C
MOMOIIIO COCTABIICHUS YPABHEHUS UM CUCTEMbl YpaBHEHUHN, HHTEPIIPETUPOBATD
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJTYyUYCHHBIN pe3yJbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /IJIsI CPABHEHMUSI, OLIEHKH, PEIIaTh
JIMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN U UX CUCTEMBI, J1aBaTh
rpaduuecKyro WILTIOCTPALMIO MHOKECTBA PEIICHNN HEPaBEHCTBA, CUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToHuMaTh U UCHIOIB30BATh (PYHKIIMOHATIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHUS ), ONPEIEISATh 3HaUeHUE (PYHKIMH 110 3HAYECHUIO
aprymeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x, y=x% y=x%y =|x|, y = VX, OIIICHIBATH CBOICTBA YHCIIOBOIl QYHKIIUH IO
e€ rpaduky.

K koHny o0yuyeHusi B 9 Kiacce 00y4arommidcs MOJY4YUT CJIAeAYIOIIHe
NpeaMeTHbIE pe3yJibTaThl:

Yucjaa v BLIYUCJICHUS
CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

BoInonHaTh apudmeTrueckue A1eCcTBUS C palliOHATBHBIMUA YUCIAMH, COYETast
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJHATH BEIYMCIEHUS C HPPALMOHAJIbHBIMU
YUCJIaAMU.

HaXOJII/ITB 3HAUCHUS CTEIICHEH C OEJIBIMHU ITOKA3aTCIIsIMU U KOpHeﬁ, BBIYUCIIATH
3HAa4YCHUA YHCIIOBBIX BBIpH.)KGHPIﬁ.

OKpyraaTs AEUCTBUTENIBHBIE YUCIIA, BBINOJHATh MPUKUJIKY PE3yJIbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

PemaTe nuHEHbIE U KBaIpaTHBIE YPaBHEHUS, YPABHEHUS, CBOAAILMECS K HUM,
pocCTeNIIne APOOHO-PALMOHAIIBHBIE YPABHEHHS.

Pemats cucTeMbl ABYX JIMHEWHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMHA M CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISETCS JIMHECUHBIM.

Pemiate TekcTOBBIE 337auu anredpandeckuM cocoOOM ¢ TIOMOIIBIO COCTaBIEHUS
YPAaBHEHMS WUJIN CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE IPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
YHClie C MPUMEHEHUEM rpaQUuecKux MpeCTaBlIeHnH (yCTaHABIUBATh, UMEET JIU
YPaBHEHHE WIM CUCTEMA YPABHEHUH PELICHUS, ECIIU UMEET, TO CKOJIBKO, U
nmpouee).

Pemiath uHEHBIE HEPABEHCTBA, KBaIpATHBIC HEPABEHCTBA, N300paxaTh pelIeHUE
HEPABEHCTB Ha YUCJIOBOM NMPSIMOM, 3alUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemarts cucTeMbl TUHEHMHBIX HCPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIIHC
KBaJIpaTHOC HCPABCHCTBO, I/I306pa)KaTB PEIICHUC CUCTCMbI HCPABCHCTB Ha
YHCJIOBOM HpHMOﬁ, 3aIlIUCBhIBATh PCIICHUC C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JWYHBIX 3a7a4.
DOyHKIUU

Pacno3naBaTh GyHKUIMU N3YYEHHBIX BUJIOB. [l0Ka3bIBaTh cCXeMaTUYeCKH
pacnoJioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB PyHKIUHI Buaa: y = kx, y
=kx+by=kixy=ax’+bx+c y=x y=vVx y=|x|, B3aBucumoct: ot
3HaYE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutsb 1 U300paxkaTb CXeMAaTUYECKH IpadMKU KBAAPaTUUYHbBIX PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh KBaipaTUUHYIO PYHKIHUIO 110 (hOpMYJIe, MPUBOJUTH IPUMEPDI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

YucJioBble MOCJIEA0BATEIbHOCTH | nmporpeccum

Pacnio3naBaTh apupMETHIECKYIO U TEOMETPUIECCKYIO TPOTPECCUH TIPU PA3HBIX
crnoco0ax 3aJaHusl.



BBITIOTHATE BRIYUCIICHUS C UCTIOIB30BAaHUEM (POPMYIT N-TO YiICHA
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOrPecCuii, CYMMbI TIEPBBIX N YJICHOB.

I/I306pa>1<aTL YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKAMHU Ha KOOpZ[HHaTHOﬁ IINTOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIEA0BATENBHOCTAMHM, B TOM YHCIIE
3a]]a4M U3 peaIbHOM JKU3HHU (C HCTIOIh30BAaHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
0 bubnuorexa [JOK
1 Yucna v BeIYHCIICHUS. PaninoHaabHbBIe YHCIIa 25 1 https://m.edso0o.ru/7f415b90
0 bubnuoreka [{OK
2 ArCOpAMECKUE BHIPKCHH 27 ! https://m.edsoo.ru/7f415b90
0 bubnnorexa [{OK
3 ¥ PABHCHHS H HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
0 bubnuoreka [IOK
4 Koopumatsi u rpaduki. @ynximn 24 ! https://m.edsoo.ru/7415690
0 bubmuorexa [IOK
5
Tosropere u 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME



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

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 Yucna u Beranciienns. KBagpaTHbie KOPHU 15 0 0 htps://m.edsoo.ru/7f417af8
) Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 0 0 bu6nmorexa LIOK
oKazaresem https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BolpakeHus. KBaapaTHbIit 5 ! 0 bubnnorexa [JOK
TpEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKEHUS. 15 1 0 bubnnorexa [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 0 bubmuoreka [IOK
YpaBHEHUs https://m.edsoo.ru/7{417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnnorexa [JOK
ypaBHEHH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DymKuHH. OCHOBHBIC OHATHS > 0 0 https://m.edsoo.ru/7{417af8
bubnunorexa LIOK
? Dymxiu. ucrosie Gymm ? 0 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1
0 [osToperne i 0bobmierne 6 2 0 https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOI'PAMME



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

9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
. bubnnorexa [{OK
1 Uwucna u Beruucienus. JelcTBUTEIbHBIC YUCTA 9 0 0 https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnnorexa [JOK
OJTHOH TIepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 14 1 0 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4
VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
° Dymeumn 16 : 0 https:/m.edsoo.ru/7£419d08
bubmmoteka IIOK
6 Yucnosle NOCIEI0BATENIBHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 1 0 bu6nmorexa LIOK
3HaHUI https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Ne KosnuecTBo yacos DJIeKTPOHHbIE
Ne Jlara
HC Tema ypoka Konrpoabnsie IIpakruyeckue uugposbie
n/n Bcero U3YYeHHs
e paboThbI pa6oThbI o0pasoBaTelbHbIE
A pecypchbl
1 KBagparublii KOpeHb U3 YUCIIa 1 bubmmorexa HOK
' P p https://m.edsoo.ru/7f42d452
) [TonsTHe 06 HpparmoHAIIBHOM 1 bubnnoreka [JOK
' qHcie https://m.edsoo.ru/7f42eaaa
3 JlecATUYHBIC TPUOIMKCHUS 1
' UppalMOHAIILHBIX YHCET
4 JlecsiTuuHbie TPUOTUKESHUS 1
' UPPANHOHATBHBIX YHCEI
5. JlelicTBUTENBbHBIC YKCIIA 1
6. CpaBHeHue IeHCTBUTENbHBIX yncen | 1
7. CpaBHeHME NIEUCTBUTENBHBIX YKcen | |
Apudmernueckuit KBaapaTHbIN
8. KOPEHb 1
CTAPTOBAS PABOTA
9. VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apuPpMETHICCKUX 1 bubnuotexa [JOK
" | KBQJPaTHBIX KOPHEN https://m.edsoo.ru/7{42d862
11 CgoiicTBa apuPpMETHISCKUX 1 bubnuotexa [JOK
' KBaJpaTHBIX KOPHEH https://m.edsoo.ru/7{42d862
IT
peo6pa30uBaH1/1e YHCIOBBIX Bubmorexa IIOK
12. BBIpXEHUH, COIepIKaLUX 1

KBaApPATHLIC KOPHU

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



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[Ipeobpa3oBaHue YHCTOBBIX

13. BBIPXKECHUH, COJEPIKALIUX bubmiorexa LIOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
14. Bb];I)pa)KIG)IHI/Iﬁ coJiepKaIImnx bubmorexa LIOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YUCTOBBIX
15. BLII)pach;HHI?I coJiepKaIImnx Bubmiorexa HOK
’ https://m.edsoo.ru/7f42¢262
KBaJpaTHBIC KOPHU
16. CrteneHsb ¢ eNbIM IMoKa3aTeIeM bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluCh YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17, Mupa (0T IEMEHTapPHBIX YACTHIL JI0 Bu6mmoteka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKpY’KaroIlleM MUpe
18, CBolicTBa CTEIIEHH C IIEJIBIM bubmmoreka IIOK
MoKa3areyiemMm https://m.edsoo.ru/7f435648
19, CBolicTBa CTENEHH C LIEJIBIM bubnuoreka [{OK
MoKa3aTesiemM https://m.edsoo.ru/7f435648
20. CBolicTBa CTENIEHH C IIEJIBIM bu6mmoteka IIOK
MoKa3areyiemMm https://m.edsoo.ru/7f435648
1. CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
MoKa3aTeaemM https://m.edsoo.ru/7f43599a
2. CBOMCTBA CTEIEHH C IEIbIM but6mmorekxa [IOK
MOKa3aTeaeM https://m.edsoo.ru/7f435ed6
23. KBanpatsblil TpéxuneH
24. KBanpatublit TpéxuneH
75, Pasnoxxenue kBaapaTHOro bubmuoteka [IOK

P €X4JIeHa Ha MHOKHUTEIH

https://m.edsoo.ru/7{42fd38



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

Paznoxxenne KBaJApaTHOI'O

bu6nmmoreka [IOK

26.
TpEXUICHA HA MHOXKUTEIIN https://m.edsoo.ru/7{42fd38
KonrtponsHas pabora mo remam Bubsmorexa LIOK
27. "KBanparusie kopau. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexuseH" — -
10 bubnuorexa [JOK
28.
Aurebpantccias Apook https://m.edsoo.ru/7t430382
JlonmycTHMBbIE 3HAYCHHS
29. MePEMEHHBIX, BXO/ISIINUX B
areOpanvecKre BeIPOKEHUS
JlonycTHMbIE 3HAYCHHUS
30. MePEMEHHBIX, BXO/ISIINX B
areOpanvecKre BeIPaOKEHUS
11 31 OCHOBHOE CBOHCTBO bubnnorexa [JOK
' anredpandecKou 1poodu https://m.edsoo.ru/7f4308e6
N bubmuoreka [{OK
32.
Coxpamerme npodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [IOK
33.
Coxpamenne apobei https://m.edsoo.ru/7f430144
12 . bubmuorexa [{OK
34.
Coxpamere npodeit https://m.edsoo.ru/7f430144
CroxeHune, BEIYUTAHUE, Bubmmorexa [IOK
35.
YMHOIKCHHUC H JICTCHUC | https://m.edsoo.ru/7f43128c¢
anredpandeckux apooeit
CrnoxeHue, BBIYUTAHUEC, Bu6miorexa [IOK
36.
YMHOIKCHHC 1 ACTCHHC | https://m.edsoo.ru/7f4315¢c0
anreOpandeckux Apooeit
13 CnoxxeHue, BEIYUTAHUE,
37, bubmuoreka [{OK

YMHOYCHUE U JICTICHUE
anreOpandecKux Apooeit

https://m.edsoo.ru/7f4318c2



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

Clio)xeHne, BRIYUTAHUE,

38. YMHOXXCHHE U JICTICHUE bubmiorexa LIOK
. https://m.edsoo.ru/7f431a20
anredpandecKux apooeit
[IpeobOpazoBanue BhIpaXKEHUH, Bubnmorexa LIOK
3 COEPIAIX AITEOPAMICCKHC https://m.edsoo.ru/7f43259c¢
npodu
14 [IpeobOpazoBanue BhIpaXEHUH, Bubmmotexa LIOK
40 conepxamix anrebpanieckue https://m.edsoo.ru/7f432736
Ipodu
[Ipeobpa3oBaHue BbIpaxeHHH, Bubnmorexa [IOK
4l conepwamwmix anrebpaneckue https://m.edsoo.ru/7f432736
Ipodu
4. KontposbHas padoTa mo teme bubnnorexa [JOK
"Anreopanyeckas 1poop" https://m.edsoo.ru/7f431d36
15 43. KBanpatHoe ypaBHeHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
bu6mmoteka IIOK
- Hernonsoe kBayiparhoe ypasHerue https://m.edsoo.ru/7f42eela
bubnunorexa LIOK
> Hernonoe kBazpatioe ypasrerue https://m.edsoo.ru/7f42eela
16 46. dopmyiia KOpHEN KBAIPaTHOTO bubmuorexka [IOK
YpaBHEHUs https://m.edsoo.ru/7{42f158
17 ®opMyiia KOpHEN KBagpPaTHOIO bubmuotexa [IOK
ypaBHEHUS https://m.edsoo.ru/7t42£3t6
48, ®opMyita KOpHEH KBagPaTHOIO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnuotexa [JOK
7o Teopema Buera https://m.edsg).ru/ 7f42fef0
50, Teopema Buera bubmuoreka [{OK
https://m.edsoo.ru/7f430076
51 Pemienue ypaBHeHM, CBOAAIINUXCA but6mmoreka [IOK

K KBaJIpaTHbIM

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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52.

53.

Pemenue ypaBHeHM, CBOIAIINUXCA
K KBaJIpaTHBIM

[Ipocreiimue qpobHO-
paloHaIbHbIe ypaBHEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43¢3d0
bu6nunoreka LIOK
https://m.edsoo.ru/7f4328¢c6
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54.

55.

[Ipocreitmme qpoOHO-
palMoHaIbHBIC YPABHEHUS
Perienne TeKCTOBBIX 3aa4 C
MIOMOILIBIO KBa/IPATHBIX YPABHEHUHN

bu6nmorexa [IOK
https://m.edsoo.ru/7f432bb6e
bubnunorexa LIOK
https://m.edsoo.ru/7f42f75¢
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56.

57.

58.

Pelrenne TeKCTOBBIX 3a1a4 €
IIOMOIIBIO KBaIPATHBIX YPABHEHUHI

KonrtponbHas pabora no teme
"KBanpaTHble ypaBHeHuUs"

JIuHenHoe ypaBHEHHE C IBYyMS
MePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax

bubnuoreka [{OK
https://m.edsoo.ru/7{42{816

bubnuoreka [{OK
https://m.edsoo.ru/7f430112

59.

60.

JInHeliHOE ypaBHEHME C IBYMs
MIEpEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PELICHNS YPAaBHEHUN B
LETIBIX YUCIIaxX

JInHeHoe ypaBHEHHE C IByMS
MePEMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHH B
LEJIBIX YUCIIax

21

61.

62.

63.

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € ABYMS NTEPEMEHHBIMU
Pemenue cuctem IByX JTUHEHHBIX
YPaBHEHU C IByMs IEPEMEHHBIMU



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
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64.

IIpumepsl peleHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

65.

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

23

66.

67.

I'paduueckas naTEpHIpETALIHS
YpaBHEHUS C IBYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMHU

I'paduueckas mHTEpIIpETAIIS
YPaBHEHUS C IBYMs IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsl IEPEMEHHBIMU

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

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d6
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68.

69.

70.

Pemenne TekcTOBBIX 3a7a4 ¢
ITIOMOILBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOILBIO CUCTEM YPAaBHEHUI
Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

71.

72.

UucnoBble HEPABEHCTBA U UX
CBOICTBA
HucnoBble HEPABEHCTBA U UX
CBONCTBA

25

73.
74.

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

JIuHeiiHbie HEPABEHCTBA C OJHOM
MePEMEHHOMN U UX pelIeHre

but6mmorekxa [IOK
https://m.edsoo.ru/7f42¢692

75.

JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pELICHUE

bubmuoreka [{OK
https://m.edsoo.ru/7142c¢840
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76.

JInHeliHbIE HEPABEHCTBA C OTHOU
MEPEMEHHOMN U UX PEIICHUE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

CucTeMbl TMHEUHBIX HEPABEHCTB C

bu6nmmoreka [IOK

77 OJTHOI NEPEMEHHOMN M UX peIICHHE https://m.edsoo.ru/7f42cb88
78, Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJTHOM TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cd2¢
27 79. CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
N300pakeHne peneHns TMHEHHOTO Bubsorexa LIOK
80. HEPABEHOTRd 1 1X CHOTEM Ha https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOI
N300pakeHne pemeHus TMHEHHOTO Buborexa LIOK
81. HEPABEHOTRd 1 1X CHOTEM Ha https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOI
28 KonTponbHas paboTa no Temam
82. "HepasenctBa. Cuctembl
ypaBHeHUI"
bubnnorexa [JOK
83 Tlonsmye GynKumn bitpadim edsooTi433c12
34, O6uacthb onpeeneHus u bubmuoreka [IOK
MHOYKECTBO 3HauUeHUH QyHKIMH https://m.edsoo.ru/7f433d84
29 85. | CmocoGsl 3amanust HyHKIHMIA
86.  I'paduk QpyHKIMH
7. CaoiicTBa hyHKINU, UX
oToOpaxkeHHe Ha rpaduke
30 38, UreHue u noctpoeHue rpapukoB
byHKIUH
]9, [Tpumeps! rpadukoB GyHKINH,
OTPaKAIOIINX PeaTbHBIE MPOIIECCHI
DyHKIUH, OUCHIBAIOLIUE MTPSIMYIO Bubmorexa IIOK
90. u obpatnyo mponopuHoHaTLHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
31 91.  T'umepGoina



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bu6nmmoreka [IOK

92.
T'emepboma https://m.edsoo.ru/7f4343¢e2
bu6nunoreka LIOK
— 2
93. T'pagux ymxman 'y = x https://m.edsoo.ru/7f434572
—y2 = 3 = \/ =
» 94 EﬁKggiiczo,ey GIEI(C,Hi]/Ie oY bubmmorexa [IOK
' > IP . P . https://m.edsoo.ru/7f434d38
YPaBHCHHI U CUCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
' THCHHS https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoepodHas
paborta
o6 gTOFOBa;II ;I(OII;IT];)IOIJ[ILHESI pa‘?;)[Tz; / Bubnmorexa [IOK
’ CEPOCCHHCKA IIPOBEPOTHA https://m.edsoo.ru/7{434eb4
padora
33 [ToBTOpEHNE OCHOBHBIX MOHATHI U
97. METOJ0B KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUHA
| ompeme oo o BiGorea 10K
’ JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUNA
. | Moo s B 10K
' JIOB Kyp . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUHA
# 1, |emopeme cacmme o B 10K
' a YP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHITHN U Bu6miorexa [IOK
101. | meromoB KypcoB 7 u 8 Ki1accos,

0000111eHNE 3HAHUN

https://m.edsoo.ru/7{436b88



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

102.

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcoB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUNA

bubnmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/7f437858

JINCT KOPPEKTHPOBKH NMOYPOUHO-TEMATHYECKOTO IJIAHUPOBaHNS Padoueii mporpaMmsl.
C 2025 MPOBEIeHa KOPPEKTHPOBKA TOYPOTHO-TEMATHIECKOTO TNTAHUPOBAHMS.

TIpuuunbl:

KonunuectBo YPOKOB 10 KOPPECKTUPOBKU 102. KonuuectBo YPOKOB ITOCJIC KOPPEKTUPOBKU

aTa ypoka Ne ypoxa aTa ypoka
Ne ypoka 10 Hara yp yp Hara yp
bi (o) nocie mnocie Tema ypoxka (TeMBI ypOKOB) TIOCIIE
KOppPEKLHHU Tema ypoxka
KOpPEKINI KOPPEKINU KOpPEeKINI KOPPEKIHU

dopma KOppeKUuu

«Paccmotpenoy» Ha MO yuuteneit marematuku, nHpopmatuku u Texaoioruu ot 30.04.2026 mporokos Ne 4

[Ipencenarens MO 1./

«CormnacoBaHo» 3aM. AupekTopa no YBP / /

«__» 2026 .




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KJIACC
Kon .
HpOBepﬂeMble Hpe}IMeTHLIe pe3yJIbTaTBI OCBOCHHUSA OCHOBHOM
NpoBepsieMoro .
06p330BaTeJ'[bHOI/I HpOFpaMMbI cpezu{ero oﬁmero Oﬁpa30BaHHﬂ
pe3yJbTara
1 Yucna ¥ BEIYUCICHUS

1.1

BrmmonHsTe, coderass yCTHBIE W MHCHMEHHBIC TPUEMEBI, apu(MeTHIecKue ASHCTBUS C
palOHaIbHBIMU YHCIAMHU

HaxomuTth 3Ha4YCHUS YHCIOBBIX BBIPAKECHUH, MPUMEHSITH pa3HOOOpas3HBIe CIOCOOBI U

1.2 MpUEMBI BBIYHCIICHUS 3HAYEHUH IPOOHBIX BBIPAKECHUH, COIepPIKaNINX OOBIKHOBCHHBIEC U
JIECSITUYHBIE IPOOH
ITepexomuTh OT OJTHOM (POPMBI 3AITHCH YUCEIT K APYToi (ITpeoOpa3oBIBATE NECATHUHYIO
1.3 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JIECATHYHYIO ApOOb)
1.4 CpaBHUBATh U YNOPAAOYHBATH PALIMOHAIHHBIE YHCIIA
1.5 OKpYTJIATh YUCIIa
1.6 BrInonHATh NPUKKUAKY U OLIEHKY pe3y/bTaTa BEIUMCIEHNH, OLIEHKY 3HaUeHUH YHCIOBBIX
BbIpaKCHUN. BBIMOMHATH IEHCTBUA CO CTETNIEHAMH C HaTypaJIbHBIMU TIOKA3aTeIIsIMU
1.7 [IpuMeHATs NpU3HAKK AETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTEIN HATYPaJIbHBIX YHCEI
Pemath mpakTUKO-OPHUEHTUPOBAHHBIE 3a/la4yM, CBS3aHHBIE C OTHOIIEHHEM BEJIHYHH,
18 NPONOPLUHOHANLHOCTIO  BEIMMUH, TPOLEHTAMHU, HHTEPIPETHPOBATH  Pe3y/bTATHI
pelleHus 3a1a4 ¢ y4€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BEIpaKCHUS
71 Hcnonp3oBath anreOpandecKyl0 TEPMHHOJIOTHIO W CHMBOJIMKY, HPUMEHATH €€ B
' MPOIECCe OCBOEHMS YUeOHOT0 MaTepraa
2.2 HaxonuTs 3HaueHNsI OYKBEHHBIX BRIPKEHUH IPH 3aJaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 Bromomaate mpeoOpa3oBaHMsT [EIOTO  BBEIPAKEHHS B MHOTOWICH —IIPHBEICHHUEM
MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BrInonHATh yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIieHa Ha MHOIOYJIEH,
IPUMEHATH (POPMYIBI KBaIpaTa CYMMEBI H KBaapara pa3HOCTH
OcyuiecTBIATh pa3ioKeHUEe MHOTOWIEHOB HA MHOXKMTENH C MOMOLIbIO BBIHECEHHS 3a
2.5 CKOOKHM 00IIero MHOXHUTeENs, TPYNIHPOBKU CJaraeMblX, HpuUMeHeHHs (HopMyn
COKpPAILEHHOTO YMHOXKECHHUS
26 IIpumenars mpeoOpa3oBaHUsT MHOTOUYJICHOB JUISL PELICHHs PasMuHBIX 33724 13
MaTeMAaTHUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MIPAKTHKH
27 Hcnonp3oBaTh  CBOWCTBA  CTENEHEH C  HAaTypaJbHBIMM  IIOKa3aTesIMH  JUIs
peoOpa3oBaHUs BEIPAKECHUH
3 YpaBHEHUs U HEPABEHCTBA
Pewmarh nuHeiHble ypaBHEHUS ¢ OAHOM NepeMEHHOH, IPUMEHsI IpaBuiIa mepexoia ot
3.1 HCXOJITHOTO YpaBHEHUS K pAaBHOCHIIBHOMY eMy. [IpoBepsiTh, SIBISETCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [IpumensTh rpadudecKue METOIb IPU PEIICHUH JTMHEHHBIX YPaBHEHUN M X CHCTEM
33 ITonGupaTe npumepsl map 4uces, SBJISIOMIMXCS PEIIEHUEM JMHEWHOro ypaBHEHHS C
JIByMsI IEPEMEHHBIMU
34 CTpouTh B KOOPIMHATHOH IUIOCKOCTH Tpa(uK JHHEHHOTO ypaBHEHUS C IBYMS

MePEMEHHBIMHU; MOJB3YSICh IPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHCHHUS




Pemate cuctembl ABYX JIMHEWHBIX ypaBHeHPIfI C ABYMsI MNEPEMEHHBIMU, B TOM YHUCIIC

3.5
rpaduyecku
CocTaBnATh W pelaTh JIMHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHH IO
3.6 YCIIOBUIO 3a/aud, WHTEPIPETUPOBATE B COOTBETCTBHM C KOHTEKCTOM 3aJadd
MOJTyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKIIMN
NzobpaxkaTh Ha KOOPAMHATHOHW TIPSAMOW TOYKH, COOTBETCTBYIONIME 3aJaHHBIM
4.1 KOOpOMHATAM, JIY9M, OTPE3KH, MHTEPBANbI, 3alMCHIBATH YUCIOBHIE IPOMEXYTKH Ha
anreOpanveckoM A3bIKe
4.2 OtMeuaTh B KOOPAWMHATHOM IIOCKOCTH TOYKH 10 33/JaHHBIM KOOPIUHATAM
4.3 CtpouTth rpaduku TUHEHHBIX QyHKITUH. CTpOUTH TpaduK QYHKIUHN Y = [X|
OnucelBaTh ¢ MOMOIIbIO (DYHKIMHA H3BECTHBIE 3aBUCHMOCTH MEXIy BEIUYHMHAMU:
4.4 CKOpOCTbB, BpEMs, PacCTOSHHE, IIeHY, KOIMIECTBO, CTOMMOCTD, IPOU3BOAUTEIFHOCTD,
BpeMmsi, 00BEM paboThI
4.5 HaxonuTs 3Ha4ueHne QYHKITUH 110 3HAUYSHUIO e€ apryMeHTa
46 ITonnmate rpaduueckuii ciocod MpeacTaBieHus U aHATU3a MHPOPMAaLIMK, 3BIIEKATh U

HHTEPIIPETUPOBATH HH(POPMAITIIO U3 TPAPHUKOB peaIbHBIX MPOIECCOB U 3aBHCUMOCTEH




8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Yucna ¥ BEIYUCICHUS

1.1

1.2

Hcnonp3oBaTh HavalbHbIE MIPEJICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHCEN IS
CpaBHEHHS, OKPYIJICHHWS W BBIUUCICHUH, H300pakaTh [EHCTBUTEIBHBIC YHCIA
TOYKaMHU Ha KOOPJAUHATHOM MPSIMOi

[TpumenaTs noHATHE apU(METHIESCKOTO KBaAPATHOTO KOPHS, HAXOIUTH KBaIpaTHEIC
KOpHH, UCTIONB3YS IPU HEOOXOANMOCTH KaJbKYJISTOP, BHIITIOIHSITE IPEOOPa30BaAHIS
BBIpQKEHUH, COIePKAIMX KBaJpaTHbIE KOPHH, UCIIONb3YS CBOWCTBA KOPHEH

1.3

Vcnons30Bath 3amucy OONBIIMX M MAJIBIX YHCEIT C TIOMOIIBIO JECATHYHBIX Apo0eH u
crerneneit yucia 10

2.1

2.2
23
24

Anrebpandeckue BbIpaKCHUS

HpI/IMeHHTL IOHATHUC CTCIICHU C IICJIBIM IIOKA3aTCJICM, BBIIIOJIHATH Hpeo6pa3013aHI/m
BLIpa)KeHPIfI, CoACpKAIIMX CTCTICHU C LICJIbIM ITOKA3aTCIIEM

BEITOTHATE TOKAECTBEHHBIE TPe00pa30BaHUs PAHOHATBHBIX BRIPAKECHIH Ha OCHOBE
MIPaBUJI ISHCTBHUIA HAJl MHOTOWICHAMH U aJIreOpanyecKUMH JIpoOsMu

PacxmanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIN

[Mpumenars mpeoOpa3oBaHUsl BBIPKECHUH IS PEIICHHS pa3IAYHBIX 3a1ad W3
MaTeMAaTUKH, CMEXHBIX [IPEIMETOB, U3 PEAJIbHOW IPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemare nuHelHble, KBaJpaTHbIE YpaBHEHHUS W palMOHAIbHBIE ypaBHEHHS,
CBOJALINECS K HUM, CUCTEMbI IBYX YPaBHEHUHU C IByMs IEPEMEHHBIMU

32

33

[IpoBomuTh mpocCTeiile UCCleA0BaHMUs ypaBHEHHH M CHCTEM ypaBHEHH, B TOM
qucie ¢ MPUMEHEHHEM TpadUUeCKUX IPEICTABICHUH (yCTaHABIMBATH, UMEET JIH
YpaBHCHHUE WIH CHCTEMa YPaBHEHHH pelIeHHs, €CITH UMEET, TO CKOJIBKO, U TIpoUee)

[TepexomuTh OT cioBecHOW (OPMYIHUPOBKH 3a7auu K e€ anreOpandeckor MoJaeiu ¢
MOMOIIIBIO COCTABJIEHUS ypaBHEHMS WJIM CUCTEMBbl ypaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTCKCTOM 3aJa4Hu HOHy‘lCHHbIﬁ pe3yiibTaT

34

[IpumeHsITE CBONCTBAa YHCIOBBIX HEPABEHCTB IJIsi CpPaBHEHUS, OLICHKH, pPEIIATh
TMHEHbIC HEPaBEHCTBA C OJHOM MEePEeMEHHOW M UX CHUCTEMBI, 1aBaTh rpaduyueckyro
WTIOCTPALIMI0 MHOXKECTBA PEelIeHU HEpaBeHCTBA, CUCTEMbl HEPABEHCTB

DyHKIIUU

4.1

[MoHumMaTth W WCHONB30BaTh (DYHKIMOHANBHBIC IOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIIMYECKHE OOO3HAYEHHS), OMPEIENIATh 3HAYCHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, OompeaeisaTh CBOMCTBAa QYHKIHH O €€ TpaduKy

4.2

Ctpouts rpaguku 3JI€MEHTapHBIX (byHKIHHI BUJA:
y=k/xy=k/X ,y =x%, y = X3, y = |x|, onucbIBaTh CBOICTBA YMCIOBON DYHKIHUH MO €&
rpaduky




9 KIIACC

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOM
NpoBepPsAeMoro .
06pa30BaTeJIBHOI/I MnmporpaMmsl CpeaHEro 061H€F0 06pﬂ30BaHI/Iﬂ
pe3yJbTara
1 Uucna v BBIYUCIIEHUS
1.1 CpaBHUBATH U yIIOPSAOYNBATH PAllMOHAIBHBIE ¥ HPPAIOHATIFHBIC YHCIIa
1 BeimonHATh apudMeTnieckue AeHCTBHS C paloOHAIbHBIMH YHCIIAMH, COYeTast YCTHBIE
. Y IMCbMEHHBIE IPUEMBI, BBITIOIHATD BBIYMCIICHUS C UPPALMOHATIBHBIMY YU CIaMU
13 Haxogutp 3HaueHus creneHedl C LEeNbIMU IOKa3aTeNIMU U KOPHEH, BBIUUCIATH
' 3HAYEHUS YHCIOBBIX BBIPAKCHUI
L4 OKpyTIaTh AEHCTBUTENBHBIC YHCIIA, BBINOIHATH MPUKUAKY PE3yJbTaTa BBIYMCICHUMH,
' OLIEHKY YMCJIOBBIX BBIPayKEHH
2 YpaBHEHUS U HEPaBEHCTBA
51 Pemate nuHEHHBIC M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHHMS, CBOMSIIMECS K HUM,
' mpocTeie IpoOHO-palnoHABHBIC YPaBHEHHUS
25 Pemars cucreMsl AByX JIMHENWHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX
' ypaBHEHUI1, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJISCTCS TUHEHHBIM
’3 Pemate TekcTOBBIE 3amayu anreOpanvdeckKuM CIIOCOOOM € MOMOIIBIO COCTaBJICHHS
. YPaBHEHUS MJIM CHCTEMBI JIBYX YPaBHEHHUM C IByMS IIEPEMEHHBIMU
IIpoBoauTh NpoCTENIINE UCCIIEJOBAHNS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM YHUCIIE
2.4 C MpUMEHEHUEM TPpaUIeCKUX MPEICTaBICHUH (HapuMep, YCTaHABINBATh, UIMEET JIN
YpaBHEHHUE UM CUCTEMa YPAaBHCHMI PEILICHHS, €CIU HIMEET, TO CKOJIBKO)
55 Pemate nuHeiiHbIC HepaBEHCTBA, KBAApaTHBIC HEPABEHCTBA, M300paXkaTh peIICHHE
. HEPAaBEHCTB Ha YMCIOBOM NPSAMOMN, 3aIIMCHIBATh PEILIEHUE C TIOMOILBI0 CUMBOJIOB
Pemarp cucrempl JNHHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIUE
2.6 KBaJpaTHOC HEPAaBEHCTBO, M300paKaThb PEIICHUE CHCTEMBI HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIMCHIBATh PEIICHHE C TOMOIIBI0 CHMBOJIOB
2.7 Hcnonp3oBaTh HEPABEHCTBA NIPU PELLIEHUH Pa3IMYHBIX 3a]1a4
3 OyHKIUU
PacmoznaBate (yHKIINH H3y4eHHBIX BUIOB. [I0Ka3bIBAaTh CXeMaTHYECKU PACIIONOKEHHE
31 Ha KOOPIMHATHOW IDIOCKOCTH TpadukoB (yHKOmi Buma: y=kx, y=kx+b, y=k/,

y=ax?+bx+c, B3aBHCUMOCTH OT 3HaueHHH K03()(UIMEHTOB, OMHCHIBATH CBOHCTBA

byHKIMIA




Iloka3biBaTh cxeMaTHYECKH PACIIOJIOKECHHUE Ha KOOp,E[PIHaTHOfI IIOCKOCTHU I‘paq)I/IKOB

32 ¢dbyHKIMIA BUaa y = VX, y = |X| ¥ ONKMCHIBATh CBOMCTBA (DYHKITHIA

33 Ctpoutb 1 H300paxkaTb CXeMaTHYeCKH IpadMKi KBaJApAaTUIHbIX (YHKIMHA, OIHCHIBATE
. CBOICTBa KBapaTHYHBIX (DYHKIMH 110 MX rpadukam

34 PacriosHaBate KBazpaTHuHyl OQYHKOHIO 10 (opmyie, HPUBOAWTH IIPUMEPHI
' KBAJIPAaTUYHBIX QYHKLHH U3 peabHON KU3HH, GU3HKU, TEOMETPHH
4 Apudmerndeckas 1 reoMeTpHIecKast IpOrpeccHn

1 Pacrio3HaBaTh apu(METHYECKYI0 M TEOMETPHUYECKYI0 MpPOIPECCHH IIPH Pa3HbIX
’ croco0ax 3amaHus

42 BBINOMHATE BEIYKCICHHS C UCIIONB30BaHUEM (OPMYII #-TO WieHa apuPMETHIECKON U
. reOMEeTPHYECKON MPOrPECcCHii, CYMMBI IIEPBBIX N WICHOB

4.3 N300paxats 4ieHb! MOCIEI0BATEIIEHOCTH TOUKAMHU HAa KOOPAUHATHOM INIOCKOCTH

s Penrate 3129y, CBI3aHHBIE C YUCIOBBIMH ITOCIIEOBATEILHOCTIMH, B TOM YHCIIC 331a9H

U3 peaIbHOM JKU3HHU (C UCTIONB30BAHUEM KANbKYIATOPA, HU(POBBIX TEXHOIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon
1 Yucna ¥ BEIYUCIIEHUS

x Jpobu OOBIKHOBEHHBIC W JNIECATHYHBIC, IEPEXOJl OT OJHOW (OPMBI 3allUCH JIpOoOel K IPYrou.
' ITonsATHE palMOHATBHOIO YKCIA, 3alIUCh, CPABHEHUE, YIOPSIOUUBAHNE PALIMOHAIBHBIX YHCEI

1o Apudmernyeckrie TSHCTBYS C pPAllMOHATBHBIME YHCIIaMU. Perienue 3anad u3 peaibHOH NPaKTUKA Ha
' 4acTH, Ha Ipodu

13 CreneHb ¢ HaTypajbHBIM IIOKa3aTeleM: OINpeelieHHe, MpeoOpa3oBaHUE BHIPAXKEHHH Ha OCHOBE
' OTIpENIENICHHS, 3aIUCH OONBIINX YHCEI

L4 IIporneHTHl, 3auch MPOLIEHTOB B BUE APOOU U IpoOH B BUIE IPOLIEHTOB. TpH OCHOBHBIC 337a4H Ha
' MIPOIICHTHI, PEIIeHHUE 3a1ay U3 PeATbHON IPAKTUKU

1.5 [IpuMeHenne MPU3HAKOB AETUMOCTH, Pa3I0KeHIE HAa MHOKHUTEIN HATYPAIbHBIX YHCEIT

1.6 PeanpHbIe 3aBHCHMOCTH, B TOM YHCIIE IIPsIMasi © 00paTHAs IPONOPIUOHANEHOCTH
2 AnreOpandeckue BhIpaKCHUS

2.1 IlepemeHHBIe, YUCIIOBOE 3HAUCHHE BHIPAXKEHUS C TIEpeMEHHOM. JlomycTHMBbIe 3HaYEeHUs IEpEeMEHHBIX

2.2 [IpencraBnenue 3aBUCUMOCTH MEXIY BEJIMUMHAMU B BUe GopMyibl. Beraucnenus no gpopmynam

23 IIpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PaBHbIC BEIPAXKCHUS

24 CBolicTBa CTENEHU C HATYypaJIbHBIM MTOKa3aTeleM

5 OpHouwneHsl u MHOTOWIeHH. CtermeHh MHOrowieHa. ClokeHHe, BBEIYUTAHUE, YMHOXKCHHC
. MHOT'OY4JICHOB

26 DopMyIIBl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBI M KBaapaT pasHocTH. DopMyna pasHOCTH
) KBaJaApaToB. PaznoskeHre MHOrO4JICHOB HA MHOKHTEIIH
3 YpaBHeHus

3.1 YpaBHeHHE, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHus ypaBHEHHs, PABHOCUIBHOCTh YPaBHEHUI

13 JIuHeitHoe ypaBHEHUE C OJHOM NEPEMEHHOM, YHCIO KOPHEW JIMHEMHOrO ypaBHEHUSA, PELICHHE
' JIMHENHBIX YpaBHEHUN

33 CocraBneHue ypaBHEHUH 10 yCIOBUIO 3a/1a4ul. Pelnenne TeKCTOBBIX 3a71a4 ¢ TOMOIIbI0 YPaBHEHHUH

34 JluneitHOE ypaBHEHHE C TBYMS IIEPEMEHHBIMHU H €T0 Ipaduk

35 Cucrema JByX JMHEWHBIX YPaBHEHHUH C JABYMS IE€pEMEHHbIMH. PelieHue cucreM ypaBHEHUH
' CIOCOOOM ITOJICTAaHOBKH. [IprMephl penieHns TEKCTOBBIX 3a1ay ¢ IOMOIIBIO CHCTEM ypaBHEHHUH
4 Koopnunats! u rpapuxu. OyHkunu

4.1 Koopnunara Touku Ha mpsiMoin

4.2 YucnoBble MpoMEXyTKH. PaccTosHue Mexay IByMsl TOUKaMHU KOOPAWHATHON MpsMON




HpSIMOyFOJ'II)HaFI CUCTEMA KOOpAHHAT, OCH Oxu Oy A6CHHCC& " OopJuHaTa TOYKHU Ha KOOpI[I/IHaTHOI\/'I

4.3
TUTOCKOCTH
4.4 [Tpumeps! TpaduKoB, 3aJaHHBIX hopMysTaMu. UTeHne rpagKoB peaabHBIX 3aBHCUMOCTEH
4.5 [Monsitne pynknuu. ['paduk hyakmumn. CBoiicTBa QyHKIHIA
4.6 Jluneiinas QpyHkuus, eé rpaduk. ['paduk GyHKINHT y = [X|
4.7 I'paduueckoe penieHne TUHESHHBIX YpaBHEHUI W CUCTEM JTMHEHHBIX YpaBHCHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Uucna v BEIYUCIICHUS
11 KBanpaTHsliif kopeHb u3 uucia. [lonarue 06 uppauroHansHOM 4ucie. JlecsTnaHble IpUOIKEeHHUS
UPPALMOHAIBHBIX YHCEI
12 CoiicTBa apu(hMETHIECKUX KBaAPATHBIX KOPHEH U UX MIPUMEHEHHE K IPe0o0pa30BaHUI0 YHCIOBBIX
) BBIPQXKEHUH U BBIUKCIEHUSAM. [leficTBUTEIbHBIE YK CIIa
1.3 CreneHs ¢ 1IeTBbIM ITOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHast 3aIUCh YUCIIa
2 AnreOpandeckue BhIpaKeHUS
2.1 KBagpatuenii Tpéxuien, pa3inokeHne KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anre0Opandeckas pods. OCHOBHOE CBOMCTBO alredpandeckoil apoou
23 CroxxeHue, BBIYUTAHNE, YMHOXKEHNUE, JEJICHUE anre0pandecKux apooeit
2.4 PanmoHabHBIE BRIpAXKCHHS U X TIPE0Opa3oBaHue
3 YpaBHeHUs 1 HEPABEHCTBA
3.1 KBanparnoe ypaBHeHue, hopMmyia KOpHel KBaJpaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemenune ypaBHeHUH, CBOASAIIMXCS K JUHEWHBIM U KBaJPATHBIM
33 [Ipocreitmue 1poOHO-paIOHAIEHBIC YPaBHEHHS
I'paduueckas nHTEpIpeTaLINs YpaBHEHUI ¢ IBYMS IIEPEMEHHBIMH U CUCTEM JIMHEHHBIX ypaBHEHUH
34 C IOBYMS IE€pEeMCHHBIMH. lIpUMepBl pemieHHsT CHUCTEM HENWHEHHBIX YpaBHEHHH C ABYMSI
MepeMEeHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM crocooom
3.6 UuncnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCcTBO ¢ 0JHON NIEPEMEHHOM
3.8 PaBHOCHITEHOCTH HEPaBEHCTB
3.9 JIvHeliHbie HEpaBEHCTBA C OJJHOM ITEPEMEHHOM
3.10 Cuctemsl JINHEHHBIX HEPABEHCTB C OJHOM MepeMEHHOM
4 OyHKIINU
41 INonarne Gpynxuun. O61acTh onpeneaeHus 1 MHOXKECTBO 3HaueHnH (yHKImn. CrocoOb! 3a1anus
) byHKIMIA
4.2 I'paduk hyakuun. Utenue cBoicTB PyHKINH 110 e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPaXKAIOMINX PEATBHBIC POIECCH
4.4 ODyHKIINHU, ONUCHIBAIOIINAE NPSMYIO U 00PaTHYIO MPOIIOPIIMOHATBHEIC 3aBUCUMOCTH, HX TPaQUKH
4.5 @yHKIWMH y =x? y = x7
4.6 Oyuaxmun y = Ox, y = |x|
4.7 ['paduueckoe perieHne ypaBHEHUH U CUCTEM YPaBHCHHI




9 KITIACC

Kona IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 Uucna v BEIYUCTICHUS
1.1 PanmonansHbIe YKCIIa, MPPAIHOHAIBHBIC YHCIa, KOHEUHBIE M OECKOHEYHBIE IECSITHIHBIE APOOH
MHOeCTBO JIEHCTBUTEIBHBIX YHCEN, ICUCTBHUTENBHBIC YHCIa KaK OCCKOHEYHBIC ICCATHYHBIC
1.2 npobu. B3anMMHO OJHO3HAYHOE COOTBETCTBHE MEXIYy MHOXECTBOM JACHCTBUTEIBHBIX YHCEI
Y KOOpAWHATHOH npsimold. CpaBHEHHUE JISHCTBUTEIBHBIX YHCEI
1.3 ApudmeTnieckue IeHCTBUS C ICHCTBUTEIBHBIMHA YHCIIAMH
Wsmepenus, npubnmkeHus, oueHKH. PasMepsl 00BEKTOB OKpYKAIOLIET0 MUPA, ATUTEIHHOCTD
1.4 MIPOIIECCOB B OKpYyskaromeM Mupe. [IpubmmkEéHHoe 3HaUeHIE BEININHBI, TOYHOCTD IPHOIIKEHNS.
Oxpyrnenue yncen. [Ipukuaka U oleHKa pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJJHOW TTEpEMEHHON
2.2 JluneiiHoe ypaBHeHue. Perienne ypaBHEHHM, CBOASIINXCS K TMHEHHBIM
2.3 Ksagparnoe ypaBHenue. Pemenne ypaBHeHUH, CBOISIINXCS K KBaAPATHBIM
24 bukBanparaoe ypaBHenue. llpuMepsl pemieHHs ypaBHEHHM TPEThel W YETBEPTON CTETICHEH
pasioxeHneM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-paliOHAIBHBIX YpaBHEHHHA
2.6 Cuctemsbl ypaBHEHUH
2.7 YpaBHEHHUE ¢ ABYMs IEPEMEHHBIMH U €ro Tpaduk
2.8 Pemenue cuctem nByX TUHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMHU
2.9 Pemenue cuctem IByX ypaBHEHH, OTHO M3 KOTOPHIX JJHHEWHOE, a IPYroe — BTOPOH CTEMEHU
2.10 | I'paduyeckas UHTEpIIpETAIUs CUCTEMBl YPABHEHUH C IBYMS MIEpEeMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 337a4 aNreOpandeckuM crocoOom
2.12 | YwucmoBbie HEpAaBEHCTBA U MX CBOMCTBA
2.13 | Pemrenne TMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOMN
2.14  PemeHue cucTeM JHMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM
2.15  KBazmpaTHbIC HEpaBEHCTBA
2.16  I'padudeckas HHTEpIpETAIHs HEPABCHCTB U CHCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHA
3 DyHKIUU
31 Kanpatuunas ¢pynkuus, e€ rpaguk u coiictaa. [lapabosna, KoopANHATHI BEPIINHBI TapaboIBl, OCh
CUMMETPHH NapadoIbl
3.2 I'paduku bynkuuit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'padukn dyakimit y=k/x, ¥ = X’ 1 ux cBoiictea
34 I'padvkn GyHKIMKA , W UX CBOWCTBA
4 UucnoBble MOCIEA0BATENIEHOCTH
41 OmnpeneneHre ©W CrIOcOObl 3aJaHUS YHUCIOBBIX IOCIIEJOBATEIBHOCTEH. 3ajaHue TMocieno-
) BaTEIFHOCTU PEKYPPEHTHOU (pOpMYITION M YOPMYIIOH 1-TO diIeHA
47 Apudpmerndeckass nporpeccusi. PopMynsl #-ro WieHa apu(METHIECKOW MPOTPECCHH, CYMMBI
MIEPBBIX 71 WICHOB
43 I'eomeTpuueckas mporpeccus. PopMynbl n-TO 4YI€Ha T'E€OMETPUYECKOH MPOTPECcCHUr, CYMMBI
MIEPBBIX 71 WICHOB
44 N3o0pakeHne dneHoB apu(METHYECKOH H TIeOMETPUYECKOH TporpeccMii TOYKaMH Ha
) KOOPJIMHATHOW IITOCKOCTH. JINHEWHBIN M 9KCIIOHEHIMAIBHBINA POCT
4.5 CrnoxHble POLIEHTHI




INPOBEPSAEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM

o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHMs HA OCHOBeE
ProcC

VYMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO, OIEPALMU HaJ MHOXECTBAMU;
YMEHHUE ONEpPHUPOBATh MOHATHAMU: Trpad, CBS3HBIA Tpad, HEpeBo, IHKI, MPUMEHITh UX IIPU
PEILICHNH 3a/1a4; YMEHHUE HCIONb30BaTh IparuecKoe MPeICTaBICHUES MHOMKECTB JJIS OMHCAHUS
peabHBIX MPOIIECCOB U SIBIICHUH, MIPH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX IPEAMETOB

VYmMmeHue OIICpHUPOBATh MOHATHAMU: OMNPECACICHUC, aKCHUOMA, TEOPEMA, NOKA3aTCIbCTBO; YMCHUC
pacno3HaBaTb MCTHHHBIC W JIOKHBIC BBICKA3bIBaAHHWA, IPHUBOAUTH IPUMEPBI W KOHTPIIPUMEPEI,
CTPOMTH BBICKA3bIBaHUA U OTPUIIAHUA BBICKA3BIBAaHUIN

YMeHue oneprupoBaTh NOHATHAMH: HaTypallbHOE YHCIIO, TPOCTOE U COCTABHOE YUCIO, IETUMOCTb
HATYPaJLHBIX YKCEN, TPU3HAKH JSITUMOCTH, 11eJI0€ YHCII0, MOIYJIb YHCIIa, OOBIKHOBEHHAS JIPOOh U
JleCITHYHAs JPoOb, CTAHIAPTHBIA BHI YHCIA, PAIIMOHAILHOE YHCIIO, UPPAITHOHAILHOE YHCIIO,
apudmMeTnueckuil KBaJpaTHBIH KOPEHb, YMEHHUE BBIMOJHATH NEHCTBHA C YMCIIaMHU, CPaBHHBATh
Y YIOPSAOYMBATh YHCIA, MPEACTaBISTh YHMCIa HAa KOOPAMHATHOW MPSAMOMN, OKPYIJIATh YHUCIIA;
YMEHUE IeTaTh IPUKUAKY U OIIEHKY Pe3yJbTaTa BEIYMCICHII

‘YMeHue onepupoBaTh MOHATUSMU: CTETICHD C LIEJBIM TIoKa3aTeaeM, apupMeTHIeCKH KBaAPaTHBIHI
KOPEeHb, MHOTOWIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHON
CTETIeHH OOJIBIIIe eIUHUIIBI; YMEHUE BBHITIONHATE PacdEThI IO GopMyIIaM, IpeoOpa30OBaHIs HEIbIX,
JIPOOHO-pAIIOHAIBHBIX BBIPAKCHUN W BBIpAXECHUU C KOPHSAMH, DPa3lIoKEHHE MHOTOYJICHAa Ha
MHOXHUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (POPMYIT Pa3HOCTH KBaJpaTOB M KBaJIpaTa CyMMBI U
pa3HocTu

YMeHue omnepupoBaTh MOHSATUSAMH: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJHOI INEepeMEHHOH,
YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI; yMEHHUE pellaTh JUHEHHbIC U KBaJpaTHbIE
ypaBHEHUS, IPOOHO-PALlMOHAIFHBIC YPABHEHHS C OJHOHM ITEPEeMEHHOM, CHCTEMBI IBYX JIMHCHHBIX
ypaBHEHUH, JHMHEIHbIE HEpaBCHCTBA M HX CHCTEMBI, KBaJIpaTHBIE M APOOHO-PALlMOHAIBHBIC
HEpaBEHCTBA C OJHOM MEPEMEHHOM, B TOM YMCIIC NP PEIICHUH 3a/ad U3 APYTHX MPEIMETOB U
NPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MpPSIMYI0O U KOOPAMHATHYIO
TUTOCKOCTD JJIs1 I300paXKCHNUS PEIICHUH YpaBHEHNH, HEPABEHCTB H CHCTEM

YMeHre omnepupoBaTh HMOHATUSAME: (QYHKIUS, Tpapuk (YHKIMH, HYIH (QYHKIUH, TPOMEXYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHMs, yObIBaHMUS, HAHOOJbIIIee M HANMEHbIIIee 3HAYCHHS
(YHKIMH; yMEHHE OTIepUpPOBaTh MOHATHAME: MPsAMasi IIPOIIOPIIMOHATBHOCTD, JINHEHHAS (DyHKIIHS,
KBaJIpaTU4YHAast PYHKIUS, 0OpaTHas MPOMOPIHOHATLHOCTE, Tapabona, runep0osia; yMeHHE CTPOUTh
rpagukn  QyHKIMH, HCIOMB30BaTh TpadWKH JUIS ONPENSNICHHS CBOWCTB TIPOIECCOB M
3aBUCHMOCTEH, IS peIIeHus 3a4a4d U3 APYTUX yIeOHBIX NMPEIMETOB M PEATbHON KHU3HU; YMEHHE
BBIpaXKaTh (OpPMyJIaMH 3aBUCHMOCTH MEXIY BEJIMUNHAMH

YMeHne OnepupoBaTh MOHITHSAMHE: ITOCIEIOBATEIBHOCTh, apU(PMETHUECKas U TeOMETpUICCKas
MPOTPECCHHU; YMEHHUE UCTIONB30BATh CBOMCTBA MOCIIEAOBATEIIEHOCTEH, (DOPMYITBI CYMMEI U 00IIIETO
YJICHA IPH PEIICHNUH 3a/1a4, B TOM YHCJIC 33124 U3 JPYIUX yueOHBIX IPEAMETOB U PEATbHOM KU3HH

YMmeHue peuiaTth 3aga4n pa3HbIX THUIIOB (B TOM YHMCJIC Ha NPOUCHTHI, AOJIU U YaCTH, ABUIKCHHUC,
pa60Ty, HIEHY TOBApPOB U CTOMMOCTD IMOKYIIOK M YCIYT, HAJIOTU, 3aJa4n U3 o0racTu YHpaBJICHUA
JINYHBIMU ¥ CEMEHHBIMHU (I)I/IHaHCEIMI/I); YMEHUE COCTABJIATH BRIPAXKCHUA, YPAaBHCHUA, HEPAaBECHCTBA
U CHUCTEMBbI IO YCJIOBHUIO 3adadd, HUCCICAOBATHL IMOJIYUYCHHOC PpCHICHUEC W OLCHUBATH
HpaB,I[OHOZ[O6HOCTI: MOJIYYCHHBIX PE3YyJIbTATOB

YMeHre onepupoBaTh MOHATHSAMH: (UTypa, TOUYKA, OTPE3OK, HpsAMas, Jyd, JIOMaHas, yrod,
MHOTOYTOJIEHUK, TPEYTOJIbHUK, PpaBHOOEAPEHHBII W  PaBHOCTOPOHHHH  TPEYrONbHHKH,
NpSAMOYTONIGHBIH ~ TPEYroNbHHWK, MeIOWaHa, OHCCeKTpHca W BBICOTa  TPEYTOJbHUKA,
YeTBIPEXYTONBHIK, MTapaijieorpaMM, poMO, MPsIMOYTOJIBHUK, KBAaJpaT, TPANeLs; OKPY>KHOCTb,
KpYT, KacaTeJIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DPUTypaMH; yMEHHE PeIaTh 3a1a41, B TOM
yyciae U3 MOBCEJHEBHOM JKU3HM, HA HAXOXKAEHHE I€OMETPUUYECKUX BEIMUUH C NPHUMEHEHUEM
M3yUYCHHBIX CBOMCTB (puryp u hakroB




Kon
NMpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs HA OCHOBE
oroc
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YMeHue omnepupoBaTh IMOHATHSMH: PaBEHCTBO  (HUTYp, PABEHCTBO  TPEYTOJLHUKOB;
HnapajyiedbHOCTh U INEPHEHAMKYISIPHOCTh NPSAMBIX, YOI MEXAY NPsIMBIMM, NEpHEHIUKYISD,
HAKJIOHHAS, MPOEKIHs, Togodue Guryp, nomoOHbIe TPEYTONbHUKH, CHMMETPHUS OTHOCHTEIBEHO
TOYKM W NPSIMOM; YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETpUIO W mojobme ¢uryp,
napaJyieIbHOCTh U NEPIECHIUKYIISIPHOCTD NPSIMBIX B OKPY>KAIOIEM MUpe

11

YMeHue orepupoBaTh MOHATHAMU: JJTHHA, PACCTOSHUE, YToJl (BeJIMYUHA YIIIa, CHHYC U KOCHHYC
yria TpeyrojbHUKA), IUIONIab; YMEHHE OIICHMBATh pPa3Mephbl INPEAMETOB M OOBEKTOB B
OKPYXAIIIEM MHpPE; YMCHUE MPUMEHATh (HOPMYIIBI IIEPUMETPa U IUIOMIAAH MHOTOYTOJIBHUKOB,
JUITMHBI OKPYXHOCTH W IUIOHIATU Kpyra, 0ObeMa MPsIMOYTOJIFHOTO Mapaluieienuena; YMEHUe
MPUMEHATh TPU3HAKH DPABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy lludaropa, TPUrOHOMETPHUUECKUE COOTHOLICHUS AJISl BBIYMCICHUS IJIMH, PACCTOSHUM,
A OIENGY

12

YMmeHue n300paxaTh INIOCKUE (GUTYPHI X MX KOMOWHAIIMH, TPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C
TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB IO TEKCTOBOMY HIIH CUMBOJIBHOMY
OITUCaHHIO

13

VYMeHue onepupoBaTh MOHATUSAMH: NPSIMOYIOJbHAasg cHCTEMa KOOPAMHAT; KOOPAMHATHI TOUKH,
BEKTOp, CyMMa BEKTOPOB, ITPOU3BEICHIE BEKTOPa HA YUCIIO, CKAJIIPHOE MPOU3BENIEHIE BEKTOPOB;
YMEHHE UCIIONB30BaTh BEKTOPBI U KOOPJMHATHI sl IPEACTAaBICHHUS JaHHBIX M PEIIeHHUs 3a/1a4, B
TOM YHCIIE U3 JPYTUX YIeOHBIX MPEIMETOB U PEaTbHOM KHU3HA

14

YMeHue onepupoBaTh MOHITHUAMHU: CTOJOMKOBBIE M KPYroBbIE AMArpaMMbl, TaOJHIIbI, CpeqHee
apu¢meTHdeckoe, MeauaHa, HauOoJbllee U HAaUMEHbIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE H3BJICKaTh, HHTEPIPETHPOBATh M IPeoOpa3OBEIBATE WH(POPMAIHIO, IIPEICTABICHHYIO B
TabIuIax U Ha JuarpaMMax, OTPaKarollylo CBOMCTBA M XapaKTEPUCTUKH PeabHBIX MPOLIECCOB U
SBIICHUI; yMEHHE PAaclO3HABATh N3MEHYHBEIE BEJTMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHue oneprupoBaTh MOHATUSAME: CITyYIalHBIA ONBIT (CIIydaiHBINA SKCIIEPUMEHT), SIEMEHTapHOE
coObITHE (3NIEMEHTaPHBII UCXO0/T) CITyYailHOTO OIIBITA, CIy4YaifHOe COOBITHE, BEPOATHOCTH COOBITHS;
yMEHHE HaXOIHUTh BEPOSATHOCTHU CITy4aitHBIX COOBITHI B OIBITAX
C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU COOBITHSAMH; YMEHUE PeliaTh 3aJla4l METOJIOM OPTraHU30-
BaHHOTO TIepedopa M ¢ HCIOJIb30BAaHUEM TPABUIIa YMHOKEHHS; YMEHHUE OICHUBATD BEPOATHOCTH
peaﬂLme COGI)ITI/Iﬁ )51 HBHCHHﬁ, IMOHUMATh pOJ'II) HpaKTI/I‘leCKI/I JIOCTOBepHI)IX nu MaJ'IOBepOHTHI)IX
COOBITHH B OKPYXKAIOMIEM MHUPE M B JKW3HHW; 3HAKOMCTBO C MOHSTHEM HE3aBUCHMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEI U €0 POJIBIO B MACCOBBIX SBJICHHSIX

16

YMeHre BbIOUpaTh MOAXOSIINNA U3Y9EeHHBIH METO JUI peIleHHs 3a/1a4i, IPUBOIUTE NPHMEPEI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE M KHU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
MaTEMaTHKU B HCKYCCTBE, OIUCHIBATL OTAENIbHBIE BBIIAIOIINECS PE3YIbTATHI, IOIyYEHHBIE B XOIE
pa3BUTHUS MAaTEMATUKU KaK HAyKU, IPUBOUTH IPUMEPBI MATEMATUYECKUX OTKPBITHH U UX aBTOPOB
B OTEYECTBEHHOW U BCEMUPHOMN HUCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMBIX HA OI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Uwncna 1 BEIUMCICHUS
1.1 Harypansabie u nensie uncia. [Ipu3Haku 1eIMMOCTH TENBIX YUCENT
1.2 OOBIKHOBEHHBIC U JECATHYHBIC JPOOH, IPOLECHTHI, 0ECKOHEYHBIC IIEPHOTUIECKUE APOOH
1.3 ParnoHanpHbIe ynciia. Apru(MeTHYecKre Onepanyy ¢ paroHATbHBIMUA YHCIIAMH
1.4 JeiicTBUTENbHBIC YncIa. ApUPMETHUSCKIE ONEPAIMHU C JCHCTBUTEIEHBIMHU YHCIAMU
1.5 ITpuGnkéHHbIE BRIYMCICHNS, IPABUJIa OKPYTIJICHUs, IPUKUIKA U OLIEHKA Pe3ysibTaTa BRIYUCICHHH
2 AnrebpanvecKkue BRIpaKCHUS
2.1 BykBeHHbIE BbIpaXKeHHUs (BbIpasKE€HUS C IEPEMEHHBIMU)
2.2 Crenens ¢ 1iensiM nokazareneM. CTeneHs ¢ paroHaIbHbIM okaszareraem. CBOMCTBa CTETIEHH
2.3 MHoOro4JIeHBI
2.4 AnreOpanyeckasi JpoOb
25 Apudmernyeckuii KOpEHb HaTypajIbHOU CTETICHHU. JeticTBus
¢ apu(METHUECKUMH KOPHSIMU HATYypaJIbHOHM CTENECHH
3 YpaBHEeHUS 1 HEPABEHCTBA
3.1 Ienple u QpoOHO-panoOHALHBIC YpaBHEHUs. CUCTEMbI U COBOKYITHOCTH YpaBHEHHH
3.2 Iensle u qpoOHO-panoHaNbHBIE HepaBeHcTBa. CUCTEMbI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TeKCcTOBBIX 3a1a4
4 UmncnoBble MocIe10BaTeIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEJ0BATENBHOCTEN
4.2 Apudmernyeckas ¥ TeoMeTpruecKas nporpeccuu. Gopmyina CII0KHBIX TPOIICHTOB
5 DyHKIUU
Oynknus, crocoObl 3amanus (yHkwH. ['papuk ¢yHkmun. OO6nacTh ONpeneieHduss ¥ MHOXKECTBO
51 3nadeHnil ¢ynkiun. Hymun ¢yskomn. [IpoMexxyTkn 3HaKomocTosHCTBA. [IpoMeXyTKH MOHOTOHHOCTH
o ¢dbyHkM. MakcuMyMbl 1 MUHUMYMBI (yHKIMA. HaubGonbliiee 1 HauMeHbllee 3HaYeHne (QYHKIMHM Ha
IPOMEXYTKE
6 Koopannatel Ha IpsSIMOI 1 TWIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eomeTpus
7.1 I'eoMeTpryeckue HUTYPHI H UX CBOWMCTBA
7.2 TpeyronsHUK
7.3 MHOroyroJbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 M3mepenne reoMeTpUUECKUX BETUYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTP 1 CTaTHCTHKA
8.1 OmnucarenbHas CTATHCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padst




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Marematuka. Anre0pa: 7-i kimacc: 0a30BbIl YPOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepadoranHoe MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u np.; non penakueit
TensikoBckoro C.A. AknronepHoe o61ecTBo «M3aatenbetBo «IIpocBemieruey

* Marematuka. Anredpa: 8-if kiacc: 0a30BbIi ypOBeHb: yueOHUK; 16-¢ u3nanue,
nepepadboranHoe MakapsrueB F0.H., Munmtox H.I'., Hemmkos K.W. u np.; mon penakiueit
TensikoBckoro C.A. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

* Marematuka. Anre0Opa: 9-if kimacc: 0a30BbIN YPOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepadorannoe MaxkapsiueB FO.H., Munatok H.I'., Hemkos K.W. u np.; non penakueit
Tensaxosckoro C.A. AkunonepHoe o6mectso «M3narenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mungrok H.I'. Anrebpa. 7 kiace. Meroanueckue pexomenaamnuu. [locodue nms yuurens
Matemaruka (MakapsiueB FO.H.)

Marematuka. Ypoku anreOpsl. 8 kiacc. Meroandyeckoe nocodue. bazoBeiii ypoBeHb
Anreb6pa. 9 knacc. Meroauueckoe nocodue amns yuutens. @I'OC: Unbs GeokTrucToB

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru/catalog

hhttp://sch532 krgv.gov.spb.ru/uchenikam/jeor-dlja-podgotovki-k-urokam--
srednjaja-shkola/ttps://lIbz.ru/metodist/iumk/mathematics/er.php




CUCTEMA OIEHKH JOCTUKEHUA OBYYAIOIIUMUCA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIET'O U CPEJJTHEI'O
OBLIET'O OBPA3OBAHUA

YUEBHbBINA MIPEIMET «MATEMATHKA»

OueHuBaHue NPEIMETHBIX PE3YIbTATOB 00YUEHHSI HAIIPABJICHO HA:

— OmIpeJesieHHe COOTBETCTBUS YPOBHS C(HOPMHUPOBAHHOCTH Y 00YHAIOIIETOCS
pesynbTaToB o0ydenus TpedoBanusmM OI'OC COO u ®OII COO;

— BBISIBJICHUE ACPUIIMTOB IPEIMETHON MOATOTOBKH (TIPOOETIOB B 3HAHUSX,
YMEHHUSIX, HaBbIKaX);

— YCTaHOBJICHUE 3aTPYAHCHHUI 00YJAIOIIUXCS B JIOCTHXKEHUH 3aIUTAHUPOBAHHOTO
YpOBHS OOyUEHUS U UX IPUYUH.

[Tpu BbICTaBICHUU TEKYIIEH OLIEHKH, IPEACTABISIONIEH cOO0H pe3yabTaT MPOLEyphI
OIICHUBAHUS MHIUBUIYATBLHOTO TIPOIBKEHUS 00YJAIOIUXCSl B OCBOCHUU MAaTEMATHYECKOTO
coJleprKaHus, 11eJIeCO00pa3HO OPUEHTUPOBATHCS Ha CIEAYIOLIUE PEKOMEHIAIINH.

ITo kaxm0il Teme yueOHbIX KypcoB «AureOpa u Hayaja MaTeMaTHYeCKOro
aHanuzay, «['eomerpus», «BeposiITHOCTh M CTaTUCTUKA» ONPEEIICHbI INIAHUPYEMBIE
pe3yabTaThl 00yUeHHUs.

Hano umeTs B BUJTy, UTO OLIEHKA JJOCTHXKEHUS MIJIAHUPYEMBIX PE3YyJIbTaTOB
pacnajaercs Ha JBE CBA3aHHBIE JPYT C JPYTOM COCTABIISIOIINE:

1) ouenka npouecca GopMupOBaHUs IIIIAHUPYEMBIX PE3YyJIbTAaTOB, peaan3yeMas
B (hopMe TEKYILEro, B TOM YHUCII€ U TEMATUYECKOT0, OLICHUBAHUS;

2) oleHKa pe3ysbTaTa (POpMUPOBAHUS IUIAHUPYEMBIX PE3YJIbTAaTOB,
peanuzyemasi B GopMe UTOTOBOTO KOHTPOJIS.

[Tpu aTOM cremyer y4ecTb, 9To mpu 00y4eHHH MaTeMaTHKE B ITPOIECCE OLIEHUBAHHMS
POMEKYTOUHBIX PE3yJIbTaTOB O0YUEHHUs UCTIONb3YIOTCS pa3Hble BU/IbI JEMOHCTPAIIMH YU4EOHBIX
JOCTHKEHUH: YCTHBIE OTBETHI 00YYArOIINXCSI U MX TUCbMEHHBIE paboThI, B TOM YHcie B (hopme
TECTUPOBAHUS.

OO0yueHne MaTeMaTHKe Tpeanoaaraet cOpMUPOBAHHOCTh HECKOJIBKUX TPYIII PE3YIbTaTOB:

- OCBOEHHE TEOPETUUYECKUX KOMIIOHEHTOB MaTeMaTHUECKOT0 COJIEpyKaHUs: 3HAHUE U YMEHUE
BOCIIPOM3BOANTE (DOPMYITHPOBKH OTPEACTICHUN MaTeMaTHYECKIX TOHATHHA, (POPMYITHPOBKH
TEOPEM U MX J0Ka3aTeJIbCTBO; PELICHNE MaTeMaTHUECKUX 33]]a4 Pa3HOT0 YPOBHS CIOXKHOCTH (
OT MPOCTENIINX A0 IPOOIEMHBIX U MOUCKOBBIX);

- peleHne MeXIIPEIMETHBIX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

JluarHocTrka 1 IpoBEpKa yPOBHS YCBOEHHSI TEOPETUUYECKHX KOMIIOHEHTOB MOKET OBITh
opraHu3oBaHa B (popmare TECTUPOBAHUS, YCTHBIX OIPOCOB, YACTHYHO B (JOPME TPAAUIIMOHHBIX
IPOBEPOUYHBIX U KOHTPOJIBHBIX PadOT.

[TpoBepka ymMeHUs pemiaTh MaTeMaTUYeCKHe 3aJjauu, KaKk MpaBUio, OpraHu3yercs B popmare
MUCHbMEHHBIX MPOBEPOYHBIX U KOHTPOJIbHBIX PaloT.

[Ipu oreHMBaHUM MUCHMEHHBIX Pa0OT U YCTHBIX OTBETOB LieJeco00pa3HO OPUEHTHPOBATHCS Ha
HECKOJIBKO OTJIMYAIOIIHECS [T0KA3aTENH.



B cooTBeTcTBUY C IITaHUPYEMBIMH pe3yIbTaTaMH 00Y4EHUs 10 KaXJI0W TeMe ONpe/IeIeHbI
UTOTOBBIE PE3YJIbTATHl U3YYECHHS TEMBI, IPOBEPSIEMBIE DJIECMEHThI COAEPKAHNS TEMBI,
TpeOOBaHUS K IEMOHCTPALIUH TIOCTH)KEHHUS MX CYOPMHUPOBAHHOCTH, 3aIaHHS I UX
JEMOHCTPALMK U, COOTBETCTBEHHO, KPUTEPUU OLICHUBAHUS 3aJaHUM.

B cooTBeTcTBMM € IPUHLIUIIOM OTKPBITOCTH YK€ B Hadajle U3y4ECHUs KaXIOU TeMbI
oOyuaromuecs 10JKHbI 3HaTh, KAKUE YMEHUS OTHOCSATCS K UTOIOBBIM Pe3yJbTaTaM U3y4eHUs
TEMBI, KaK OylyT OpraHn30BaHbl KOHTPOJIBHBIE MPOLIETYPHI:

KOHTpOJIbHAsl padoTa /UM OIPOC, KaKUe KPUTEPUN NPEABABISIOTCS K PELICHUIO 3a]1a4 U K
OTBETaM, KaK IPOBOJUTCS OLICHUBAHUE PE3YNIBTATOB UX JAEATEIbHOCTH, HAIlpUMEp, KaKoe
HalMEHbIIee KOJINYECTBO 3aJaHUI KOHTPOIbHON pabOoThl HEOOXOIUMO BBIIIOJHUTb, YTOOBI
pPacCUMTHIBATH HA IOJIYyYEHUE MTOJIOKUTEIbHOM OTMETKH.

OHeHKa YCTHBIX OTBETOB

OnHoit 13 BaxHBIX (HOPM OLICHUBAHUS PE3YJIHTATOB O0YUYSHHS [0 MATEMATUKE SIBIISIOTCS yCTHBIC
0TBeThl o0yyaromuxcst. OHM MOT'YT HOCUTb JIOKaJIbHBIN, MAaCCOBBIH (YCTHBIN OIPOC, IPOBEACHUIO
KOTOPOTO MOCBALIEH, BO3MOXKHO, LIEJIbIM YPOK MJIM €ro 4acThb), HOCTOSIHHBIN XapakTep, Korjaa Ha

KaXJIOM YPOKE HECKOJIbKO 00Y4arOLIMXCsl OTBEYAIOT YCTHO HA TEOPETUYECKHE BOIPOCHI: OIPOCHI
10 TEPMUHOJIOTUU U (POPMYJIUPOBKAM OIIPEIEIICHU, JOKA3aTeIbCTBaM TEOPEM, PEILICHUIO 3a/1a4.

[Tpu orieHMBaHUM YCTHBIX OTBETOB 00YYarOIMIMXCS 1I€JIECO00pa3HO OPUEHTHUPOBATHCS HA
CJIEYIOIINAE PEKOMEHJALUH.
[Tpu BeICTaBIEHUN OTMETKH YYUTHIBAIOTCS BCE TPEOOBAHMS K OTBETY.

Omeem oyenusaemcsi Ommemrou «5», eciu 00yJaromHnCs:

- TIOJIHOCTBIO PACKPBLI COJIep’)KaHue MaTepuana B 00beMe, MPeAyCMOTPEHHOM MTPOTrPaMMOil U
y4eOHUKOM;

- M3II0KUIT MaTepual TPaMOTHBIM SI3bIKOM B OIPEIETICHHON JIOTMUECKO MOCIeI0BaTeTbHOCTH,
TOYHO, 0€3 OIMNOOK HCITONIB3Ys MATEMATHIECKYIO0 TEPMHHOIOTHIO 1 CHMBOJIHKY)

- IPaBWJIBHO BBITIOJIHWII PUCYHKH, YEPTEKH, TpaQUKU, HEOOXOIUMBIE ISl U3TI0KEHUS TEOPHH
VI PEIICHUS 33]1a49H;

- IPOJIEMOHCTPHUPOBAT YMEHHE UILTFOCTPUPOBATH TEOPETHUECKUE TTOJI0KEHUS KOHKPETHBIMU
pUMepaMu, MPUMEHSTh UX TIPH BBITIOJTHEHUH MTPAKTUICCKOTO 3a/1aHus (€CITU TAKOE
MIPEAYCMOTPEHO);

- IPOJIEMOHCTPUPOBAT YCBOCHHUE PAHEE N3YICHHBIX COMYTCTBYIOIIMX BOTIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTh UCIIOJIB30BAHHBIX IIPU OTBETE YMEHUI U HABBIKOB;

- OTBEYAJl CAMOCTOSITENIFHO, 0€3 HABOISAIINX BOIIPOCOB YUUTEIS, IEMOHCTPHUPYSI
c(hOpMUPOBAHHOCTH MOHOJIOTUYECKOM pPEUH U TTOTHOE BIIAJICHUE COJIEPIKaHUEM.

Bo3MoxHBI 1—2 HETOYHOCTH TP OCBEIICHHH BTOPOCTEIICHHBIX BOIIPOCOB HITH HEJIOYETOB B
pelieHnu 3a1a4 (eciu Takue MPeyCMOTPEHBI), KOTOPbIE YUEHUK JIETKO UCTIPABUII 10 3aMEYaHHIO
YUUTEIS.

Omeem oyenusaemcs ommemrou «4», eClim 00yJaroIIHiCs:

- PacKpbUI Co/IepKaHNe MaTepuasa B 00beMe, MPelyCMOTPEHHOM IPOTpaMMOii

U y4eOHUKOM;

- U3JI0KUJI MaTepHUaJl TPAMOTHBIM SI3bIKOM B OINPEAIEIIEHHOMN JIOTHYECKOM
MOCJIEIOBATEIILHOCTH;

- BBITIOJTHUJI PUCYHKH, YEPTEXH, TpadUKu, HEOOXOTUMBIE I U3II0KEHUS TEOPUHU

WJTU PEIICHUS 3a/1a4H;

- MPOAEMOHCTPUPOBAJI YMEHHUE WUTIOCTPUPOBATH TEOPETHUUECKUE TTOJIOKEHUS

KOHKPETHBIMHU TTPUMEPaMH, IPUMEHSATh UX MPH PEIICHUH 3a1a4 (€CJIM TaKue PEeTyCMOTPEHBI);
- MPOAGMOHCTPUPOBAJI YCBOEHUE PAHEE U3YUECHHBIX COMMYTCTBYIOLIUX BOPOCOB,



c(OPMHPOBAHHOCTh U YCTOMUMBOCTH UCTIOIb30BAHHBIX IIPH OTBETE YMEHHUH U HABBIKOB,;

HO IPH 3TOM:

- IOMTyCTHJI HEOOIIBIIINE HETOYHOCTH B (POPMYJIMPOBKE MATEMAaTHUECKUX YTBEPIKICHHM, HE
MCKa3MBILINE MAaTEMATUUECKOTO COAEPIKAHMS OTBETA, UCIIPABIICHHBIE 10 3aMEYAHHUIO YUUTENS;
- IOITYCTHJI OIIMOKH WK OoJiee 2 HETOYHOCTEH MPU OCBEIIEHUH BTOPOCTEIICHHBIX
BOIIPOCOB/HEIOUETOB B PEUICHUH 3a/1a4 (€CJIH TaKHhe MPEeTyCMOTPEHbI), KOTOPbIE YYEHHUK JIETKO
MCIIPABUJI 110 3aMEUYAHUIO YUUTEIS.

Ommemxa «3» 3a omeem cmasumcs 8 CledyIouux Cayudsx:

- HETIOJIHO WJIM HeTOCeI0BaTeNIbHO PACKPhLI CoepKaHue MaTepralia, HO ToKa3zaHo oo1iiee
IOHMMAaHKE BOIPOCca U IPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTATOUHBIE [yl JAIbHEUIETO
YCBOEHUS TPOrPaMMHOTO MaTepHaa;

- IGMOHCTPHPOBAJ 3aTPyIHEHHS WM JONMYCKal OIIMOKH B ONPEACICHUN TIOHATHIA U
MCII0JIb30BAHUU MAaTEMATUYECKOW TEPMUHOJIOTUHU, CHMBOJIUKE, YePTEXkKaX, BHIKIIAKAX,
WCIIPABJICHHBIE I10CJIE HECKOJIIBKUX HABOAAIIMX BOIIPOCOB YUHUTEIIS;

- HE CIIPABUJICS C IPUMEHEHUEM TEOPHH MPU PEIICHHUH 3a7a4, HO BBIIOJHWI 3aJaHus
0053aTeIbHOTO YPOBHS CI0XHOCTHU IO JAHHOU TeME (€CJIM TaKUe MPEyCMOTPEHBI).

Ommemxa «2» 3a omeem cmasumcs 8 cedyIouux Cayuasx:

- HE PAaCKpbLI OCHOBHOE COZIepaHie yueOHOro MaTepHuana;

- 0OHAPYKWJT HE3HAHHE WIIH HETTOHMMAHHUE 00YyJaroIuMCest OOJIbIICeH WK Haubosee BaKHOM
YacTu y4eOHOro MaTepuarna;

- HOITYCTHUII OIIIMOKHU B OIpCACICHUN HOH?ITI/If/'I, IIpU UCITIO0JIb30BAaHUN MaTeMaTHYEeCKOUI
TEPMHUHOJIOTHH, B PUCYHKAX, UePTEKaxX WU rpaduKax, B BHIKIAAKAX, KOTOPbIE HE UCIIPABICHBI
MOCJIE HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEIIS;

- 00HapYKWJI He3HAHKME U HEMOHMMaHUe U3y4aeMoro MaTtepuala Wik He CMOT OTBETUTh HU Ha
OJINH U3 TIOCTABJICHHBIX BOTIPOCOB IO U3y4aeMOMY MaTepHay.

OueHka nuCbMEHHBIX padoT

[Tpu cocTaBieHUN coep>KaHMsI MMCbMEHHBIX pa0OT, B YaCTHOCTH TEMAaTHYECKMX KOHTPOIBHBIX
paboT, HeOOX0IMMO COOJI0IaTh MPUHIUN JU(DHEPEHIIUPYEMOCTH 110 YPOBHSAM MOATOTOBKU:
Ba)XHO BKJIFOUATh B pabOTy 3a/1aHus, OTHOCSIIHECS K 0230BOMY YPOBHIO ITOJITOTOBKH,
BBINOJIHEHHE KOTOPBIX 0053aTeNIbHO [Tl BceX 00y4aroIMXCsl, U 33/1aHuUs MOBBIILIEHHBIX YPOBHEH,
KOTOPBIE TAIOT BO3MOKHOCTB PEAIN30BaTHCS 00YUAIONIMMCS, TIPOSIBIISIONIMM K MAaTEeMaTHKE
UHTEPEC U CIIOCOOHOCTH.

MapkupoBKa 3aJIlaHHid IO YPOBHSM CIIEIMATBHBIMA 0003HAYSHUSIMUA CHAavYalla B X0J1e
(dbopMHpOBaHUs YMEHHIA, a 3aTeM U B KOHTPOJIbHOW paboTe OPUEHTHPYET 00yJaromuxcs Ha
JOCTIDKEHUE OTPEICTICHHOTO Pe3yiIbTara, TIOMOTaeT INIAHUPOBATh YYeHHE M KOHTPOIUPOBATh
BBITIOJIHEHHE PAOOTHI.

Kpome Toro, mpu cocTaBlIeHUN TEMaTHUECKUX KOHTPOJIBHBIX PA0OT M TEKYIIUX MPOBEPOUHBIX
paboT BaXXKHO OPUEHTUPOBATHCS HA MIPUHIIMII TOJIHOTHI IPOBEPKU TUIAHUPYEMBIX PE3YyIbTATOB.
YacTh TeMaTHYECKUX PE3YJIbTATOB MPOBEPSETCS OTAEIbHBIMH, HEOOIBIINMU 110 popMaTy
MIPOBEPOYHBIMU PaOOTAMH.

B xoHIIe N3yueHHs KaXKI0H TEMBI MOXKET OBITH MPETYCMOTPEHO TIPOBEICHHE

KOHTPOJILHOM paboThl, HA KOTOPYIO OTBOJUTCS | ypOK.

[Tpu 3TOM, ecnu Tema HeOObIIas U HA €€ U3YUYCHHE JJaeTCsl He OoJiee 0THOM yueOHOM Helenu, TO
KOHTPOJIb IOCTUKEHUSI COOTBETCTBYIOLIMX 3TOH TEME IUIAHUPYEMBIX PE3YIbTaTOB MOKHO
MEPEHECTH U BKIIOYUTH B KOHTPOJIbHYIO pabOTy MO CIeAYIOIIeH TeMe WIIH ke OrPaHuYUThCS
IPOBEICHUEM HEOOIBIION MPOBEpOYHON paboThl B TeueHue 20—-25 MuHyT ypoka. [Ipu sTom u



06yanOH_II/I€C}I, " YYUTCJIb JOJIZKHBI ITOJIYYUTDH 06paTHy10 CBA3b O JOCTHIXKCHHMH HJIN HE
JOCTHIKCHUU TEMATHYCCKUX INIAHUPYCMBIX PE3YJIBTATOB.

[Tpu onieHKe pe3ynbTaTa BHIIOTHEHUS KOHTPOJIBHOM WM MPOBEPOYHON pabOTHI B IIEPBYIO
ouepelb YCTaHABIUBACTCS HATMYKE UM OTCYTCTBUE y 00ydaroterocs 6a3oBoi
MaTeMaTHYeCKOM MOJArOTOBKH, IIOATOMY TaK Ba’KHO OTIEJILHO OLIEHUTH BBIIIOJIHEHUE UM
COOTBETCTBYIOILLUX 3aJaHUM.

Kak npaBuiio, OoHM KOMIOHYIOTCSI B IEPBYIO YacTh KOHTPOJIbHOU PabOTHI.

[Tone3HO MPUAEPIKUBATELCS CICAYIOIIETO MOIX0/1a K HAYUCIICHUIO 0AJUIOB 32 BHITIOJTHCHHE
3aJaHuu:

- 32 BEpHOE BBITIOJTHEHUE KAXKJIOTO 3aJaHMsI IEPBOM YaCTH 00YJarOIIeMyCs

Hauucasercs 1 6amm;

- 32 BBITNOJHEHUE 3a/IaHKsI BTOPOM YaCTU HAYUCHSAIOTCS 2 Oaliia, eclid JaHO

BEpHOE pellIeHUE U MPUBEACHO 000CHOBaHue; |1 Gal, eciu JIOTHKa pelIeHus BepHa,

HO JIOMTYIIICHA OJTHA BBRIYMCIIMTEIbHAS OIMMUOKA WK TIPECTaBICHHOS 000CHOBAHHE

HE MOXET CYUTATHCSI TOJIHBIM.

[Tpu HEOOXOIUMOCTH KPUTEPUU MOTYT OBITH JETAU3UPOBAHBI, UTO [TO3BOJIUT 0OJIEE TOUHO
BBISIBUTH MPOOEIIBI, 3aTPYTHEHUS 00YUAIOIIUXCSl U UX MPUYUHBI, YTO, B CBOIO OUYEPE/Ib, TIO3BOJIUT
CIUTAHUPOBATh KOPPEKTUPYIOIINUE MTPOLEAYPHI.

BaxHO Taxke MOMHUTB, YTO COZICPIKAHUE, CTPYKTypa KOHTPOJIBHOU pabOThl U KPUTEPHH
OLICHUBAHMSI €€ BBHIIIOJIHEHUS JOJDKHBI OBITh pa3paboTaHbl TAKUM 00pa3oM, YTOOBI y
o0ydJaronmxcs ObUIO PaBO Ha OLUTMOKY: JJIS TOYYEHUS] OTMETKH «3)» He 0053aTeIbHO BEPHO
BBITTOJIHUTH BCE 33JaHUs 0053aTEILHOTO YPOBHH,

AHAJIOTUYHO, JJIS TIOTYYEHHUSI OTMETKH «5» He 00s3aTeIbHO BBIITOJHUTD BCE 3a/1aHUS
KOHTPOJIbHOM paboTHI.

Pexomenayem crneayromnme KpUTEpPUH JIJIsl IEPEeBO/Ia 00111ei CyMMbI HAUUCIIEHHBIX 0aJlIOB B
OTMETKY IO MATUOAIBHOM IIKaJje:

- 00yvaromuiics He IOCTUT YAOBJIETBOPUTEIHHOTO (0053aTEIBHOTO) YPOBHSI MOJITOTOBKH
(oT™MeTKa «2»), ecnu oH Habpan MeHee 55% 6ainoB Yactu 1 (00s3aTeIbHOTO YPOBHS);

- 00y4arOIMUICS TOCTUT YIOBJIETBOPUTEIHLHOTO (0053aTEIIBHOT0) YPOBHS IMOJTOTOBKH (OTMETKA
He HIXke «3»), eciau oH Habpais He MeHee 55% 6amtoB Yactu 1 (06s13aTeIbHOIO YpOBHS);

- 00y4aroIuics JOCTUT MOBBIIIEHHOTO YPOBHS (OTMETKA HE HIDKE «4»), eclii OH HaOpai He
MeHee 65% o01ero urcia 0aos;

- 00y4JaroIuics JOCTUT BBICOKOTO YPOBHSA (0OTMETKa «5»), eciu oH HaOpan He MeHee 85%
o0riero yncia 6amios.

OTmeruM, YTO MpeaaraemMast Kaua nepeBoJia CyMMbl HAUUCIEHHBIX 0a/llIOB B OTMETKY 110
NATUOATIHLHOM IIKaJIe MOKET ObITh CKOPPEKTHUPOBAHA B KaXK/IOM OTAEILHOM CITydae.

O1eHKa TeCTOBBIX 3aJaHUN

Tect MOXKET UCIIONIB30BATHCS JJI TPOBEACHUS TEKYIIET0 U TEMAaTHYECKOro KOHTpoJs. bonee
1es1ecoo0pa3Ho UCTIONIb30BaTh TECTOBYIO (POPMY MPH BBISIBJICHUU CTETICHH YCBOCHUS
TEOPETUYECKOr0 MaTeprasa U yMEHHs peliaTh 3a/laHusl PenpoLyKTUBHOTO XapaKkTepa.

[Tpu ucnonb30BaHUU TECTa KaK (OPMbI KOHTPOJISL MOTYT ObITH PEKOMEHIOBAHBI T€ K€ KPUTEPUU
JUISL IEPeBOJIa CyMMBI 0aJiIoB B OTMETKY. OZIHaKO IpU 3TOM CJIEIyeT YUUTHIBATh, YTO B
3aBHCHUMOCTH OT THIIA TECTOBBIX 3a/laHUH, BKIOYECHHBIX B TECT

KPUTEPHH MIEPEBO/Ia CYMMBI OAJIIOB B OTMETKY MOT'YT OBITH CKOPPEKTHPOBAHHBI.



Tak, pu BBIMIOJIHEHUH TECTA, COCTOSIICTO TOJIBKO U3 3aJJaHH C BBIOOPOM OJJHOTO OTBETA
(cambIe TIPOCTHIC), HUKHHE TIOPOTH MOTYT OBITh YBEIINYCHBI:

He meHee 70% — oTMeTKa «3»;

He meHee 80% — oTMeTKa «4»;

He MeHee 90% — otmeTka «S».

BeimosnHsis aHamM3 pe3ysibTaToB MPOBEPOYHON WIIM KOHTPOJIBHOM MPOIEAYpPhl, HE3aBUCHMO OT
(dbopMBI ee IPOBEICHHU S, 1IeTIECO00pPa3HO PUKCUPOBATH HE TOJIBKO KOJUYECTBO BHIMTOTHEHHBIX
3aJ]aHU, HO M KaKHe UMECHHO 3aJIJaHHsI ObUTH BBIMIOJIHEHBI KaK KaXIbIM 00yJaroIuMcs, TaK U
KJIACCOM (TPYIIOii) B LIETIOM.

[TpuMeHeHre JTaHHOTO TIOIX0/1a TIO3BOJISIET C/IENIaTh OTMETKY OoJiee HHPOPMATHBHON U
000CHOBaHHOM, BCETIa MOKHO TPOAHATM3UPOBATH, U3 YETro CKJIAIBIBACTCS OOIINN OaJlT KaXKI0TO
00yyJaromerocsi, Kakue 3aJJaHusl BBIMIOJIHEHBI TIOJTHOCTHIO, 8 KAKUE YaCTUYHO. Takke MpH JaHHOM
MOJIXOJIE PEATH3yeTCsl HEOThEMIIEMOE TIPABO Ka)I0ro 00yUJaroIerocs: — «IpaBo Ha OIIMOKy». B
IIEJIOM IO TPYIIIE 00YYarOIIUXCs BBISIBIISIIOTCS OOIIUE MPOOEITbI, TPEOYIOIINE KOPPEKIIMU

Y JIONIOJIHUTENIBHON pabOTHI.
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