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HOACHUTEJBHASA 3AIIMCKA

JlaHHBIN y4eOHBI Kypc SBISIETCS OJHUM W3 KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OOEClEUMBAET HM3yUYEHUE JPYTrUX JUCLUIUIMH KaK €CTECTBEHHO-
HAy4HOI'0, TaK U TYMaHUTapHOI'O IUKJIOB, €T0 OCBOCHHUE IIOMOTAET JUJISl IPOJOJIKEHUS
o0pa3oBaHUs U ISl TIOBCEAHEBHOM kM3HU. Pa3BuTHE y 00ydaromuxcsi Hay4HbIX
NPEJCTAaBICHU O TPOUCXOXKIECHUU M CYIIHOCTH alreOpandeckux aOCTpaKIIMid,
crnoco0e OTpaKeHHs] MAaTeMaTHYECKOW HAayKOH SIBJIEHUI M MPOLIECCOB B NPHUPOAE U
oOlIecTBe, pOJIM MATEeMaTHYECKOr0 MOJEIMPOBAaHUS B HAyYHOM I[IO3HAHMM U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAuyeCTB
MBIIUICHNS, HEOOXOOUMBIX JIJIsl aJanTalid B COBPEMEHHOM LHU(PPOBOM OOILIECTBE.
N3yuyenune oOecneunBaeT pa3BUTHE YMEHUs HaOI0JaTh, CpaBHUBAaTh, HaXOJWUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JIEWCTBHUSA, BBIBOJBL, (HOPMYJIHUPOBATH
yTBepxaeHUs. OCBOEHHE Kypca 00ECleUMBAeT pa3BUTUE JIOTUYECKOTO MBILIUICHUS
oOyyaroluxcs: OHM HCIOJIb3YIOT JEIyKTUBHbIE W HMHAYKTUBHBIE PacCCyXICHHUS,
0o00OlIeHNe M KOHKpeTH3aluio, abcTtparupoBaHue U aHainoruto. OOyueHue
IpeanosaraeT  3HA4YUTEIbHBIN 00BEM CaMOCTOSITEJIBHOM ~ JI€SITEIIbHOCTH
oOydaromuxcs, IO03TOMY CaMOCTOSITEIBHOE pEeUIeHHE 3a7ad  O00y4aroIUMHUCS
ABJISIETCS peajiu3alend 1eITeIbHOCTHOTO MPUHLIUIIA 00YUYEHUSI.

B crpykTtype mnporpamMMmbl y4eOHOTO Kypca OCHOBHOE€ MECTO 3aHMMAlOT
coJiepKaTeIbHO-METOIMUECKe JTUHUU: «YKclia U BBIYUCICHUS», «AnreOpandyeckue
BBIDAKECHUA», «YPAaBHEHUST W HepaBeHCTBa», «DyHkumm». Kaxpas w3 31X
COJIEPKATEIIbHO-METOJIMYECKUX JIMHUM pa3BUBAETCA HA NPOTSHKEHUU JBYX JET
M3Y4YEHHS Kypca, B3aUMOJICUCTBYS C IPYTHUMU €ro JUHUAMU. B X01€e n3ydyeHus: kypca
OOyJaronuMcsl TPUXOIUTCA JIOTUUECKH PACCYX IaTh, HUCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN s3bIK. B CBSI3M € 3TUM B MporpamMmy y4eOHOTO Kypca BKIIFOUCHBI
HEKOTOpbIE OCHOBBI JIOTUKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTUYECKOro 00pa3oBaHMS U CHOCOOCTBYIOIIUE OBJIQJACHUIO OOYyYarOIIMMUCS
OCHOB YHUBEPCAJIbHOTO MaTeMaTH4ecKoro si3bika. CoaepikaTelbHOM U CTPYKTYPHOM
0COOEHHOCTBIO YUeOHOTO Kypca SIBISIETCS] €r0 MHTEIPUPOBAHHBINA XapaKTep.

Conepxanne nuHHM «Yucna W BBIUKCICHHS) CIYXKUT OCHOBOM JJIA
JaJIbHEHIIIET0 W3Y4YeHHUs] MaTEMaTHKH, CIOCOOCTBYET pPAa3BUTHIO Yy OOy4arouimxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX IS MOBCEIHEBHON
KU3HU. Pa3BuUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PpAlMOHAIBHBIMM U HWPPALUOHAIBHBIMU 4YHCIIaMH, (OPMUPOBAHHUEM



MPEJCTABICHUIN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YHCIOBOU JIMHUU
OTHECEHO K cpefHeMy 001eMy 00pa30BaHHIO.

Conepxanue AByX aareOpandecKux JUHUNA — « AreOpandeckre BhIpaXKEHUs» U
«YpaBHEHHS] YW HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyUYaIOIIMXCA
MaTeMaTHYECKOTO amrmapara, HEOOXOAMMOTO i pPEIICHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEIMETOB M OKPY’KafoIIew peasibHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3oBaHusl Y4eOHBIN MaTepraj TPYIIUPYETCS BOKPYT PAllMOHATBHBIX BRIPAKCHHM.
B 3agaum oOyueHus BXOAAT TakKe JaJbHEHIIEe pPa3BUTHE aITOPUTMHUECKOTO
MBIIICHNSI, HEOOXOIMMOTO, B YaCTHOCTH, JJII OCBOCHHs Kypca WH(GOPMATHKH, W
OBJIAJICHUE HaBBIKAMH JCIYKTUBHBIX paccyxiacHuil. [IpeoOpa3zoBanne CHMBOJILHBIX
(dbopM crmocoOCTBYET pa3BUTHIO BOOOpaX)EHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copepxanne (hyHKUMOHAIBHO-TPAPUUECKON JIMHUM HAlleJIEHO Ha MOJy4YeHHUE
O0Oy4aroIIMMUCS 3HaHUM O PYHKIUSAX KaK BaXKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMMCAHUSI M MCCIEIOBAaHUS PAa3HOOOpPA3HBIX MPOLECCOB W SIBJICHUW B MPUPOJE U
oOmectBe. 3yuenne Marepuana cnocoOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh  PAa3MYHbIE BBIPA3UTENBHBIE CpPEJICTBA  SI3bIKAa MATEMAaTHKHU —
CJIOBECHOT'O, CHMBOJHMYECKOT0, TIpaUyecKoro, BHOCUT BKJIaJ B (OpPMHpPOBAHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYIbTYPHI.

YueOHbIN Kypc XapaKTEPHU3yeTCsI HU3YYCHUEM JOTIOTHUTEIIBHOTO
TEOPETHUYECKOTO ammapara M CBS3aHHBIX C HHUM METOJIOB pEIICHHs 3ajad,
crocoOCTBYeT (HOPMUPOBAHUIO YMEHUU OOOCHOBBIBATH U JIOKA3BIBATH CYKICHHS,
pa3BUBaET MaTEMaTHYCCKYIO MHTYHIINIO, KPATKO M HATJISTHO PACKPBIBACT MEXaHHU3M
JIOTUYECKHUX MOCTPOCHUI U YUHUT UX MpUMEeHeHno. CoriacHo yueOHOMY TuiaHy B 7—8
KJIaccax Hu3ydyaeTcs y4eOHBIM Kypc «Airedpa», KOTOpPHIM BKIIOYAET CIICAYIOIIHE
OCHOBHBIC pa3ieibl cojepkanus: «Uucia W BBEUHCICHUS», «ANTeOpandeckue
BBIPOKCHHS», « Y PaBHCHUS U HEPABCHCTBAY», « DYHKITUN.

O6miee ymncio yacoB — 51 yacos:
B 7 kiacce — 17 gacoB (0,5 gaca B HeAeno), B 8 kinacce —34 yaca (1 gac B Heenio).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

Panmonanbhbele uucna. CpaBHeHHe, yHoOpsiouMBaHUE U apudmeTnyeckue JeicTBUA ¢
palnMoOHAIBHBIMU YucaaMu. YucaoBas npsimasi, MOyJIb YUCIIA.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3allCh 4YHCIA B JCCATHYHOU
ITO3ULIMOHHOM CUCTEME CUUCIICHHUS.

Pemenne TekcToBBIX 3agau apupMeTHUecKuM crocobom. Pemnienue 3amay M3 peanbHOU
NPaKTUKM Ha YacTW, Ha JApPOOHM, HAa MPOLEHTHI, MPUMEHEHHE OTHOWICHWHA M MPONOPIMHA Hpu
pelLleHNH 3a/]1a4, pellieHue 3a/1a4 Ha IBUKEeHUE, paboTy, MOKYIKH, HAJIOTH.

[Ipu3Haky nAEIMMOCTH CYMMBI M IIPOM3BEICHHs LEIBIX YHUCENI IMPH PELICHHH 3a1ad C
IIPAKTUYECKUM COLEPIKAHUEM.

HauGonpmmii oOmmii nenutens W HaWMEHbIee oOIee KpaTHOEe JBYX 4YHUCell. B3aumMHO
poctele yncaa. AnroputM EBxnnpa.

Jlenenue ¢ octatkoM. ApudmMeTndecKre orepanuy HajJ OCTaTKaMu.

AsredOpanyeckue BbIpasKeHMsI

BoipakeHue ¢ mnepeMEeHHbIMU. 3HAY€HHE BBIPAXKEHUsI C IepeMeHHbIMU. [IpencraBnenHue
3aBUCUMOCTH MEX/1y BEIMYMHAMHU B BUJE (YOPMYJIbL.

ToxnecTso. ToxecTBeHHbIE npeodpazoBaHus aredpanvecKux BBIPAKCHU.
Jl0Ka3aTenbCTBO TOXKIECTB.

Opnowienbl. OqHOUWIEH cTaHAapTHOTO BUja. CTeneHb OAHOWIEHA.

MHuorounensl. MHorounen crangaptHoro Buga. CreneHb MHorowieHa. (CliojkeHUe,
BbIUWTAHUE, YMHOXXEHHE W JieJieHue MHOrousjaeHoB. [IpeoOpa3oBaHue 1ENOro BBIpAXKEHUS B
MHorouseH. Kopau MHOrowsieHa.

@OopMyJbl COKPAIIEHHOIO YMHOXKEHHMs: KBagpaT CyMMbl M KBaJpaT pa3sHOCTH JBYX
BbIpQ)XEHUI, KyO CyMMBbI U KyO pa3HOCTH JIBYX BBIPaXKEHUH, pa3HOCTh KBAJPAaTOB JABYX BBIPAKEHUH,
MIPOM3BEICHNE PA3HOCTU U CYMMBI JIBYX BBIPAKEHUH, CyMMa U Pa3HOCTb KyOOB JBYX BBIpa)KEHUH.
Ky6 cymMBI.

Pa3noxxeHne MHOrouUJIeHa Ha MHOKUTEIH. BoiHECEeHHe 00111ero MHOKUTENS 3a CKOOKHU. MeToj
IPYIIUPOBKH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHOW. KopeHb ypaBHeHusa. CBolicTBa ypaBHEHUN C OAHOM
IepeMeHHON. PaBHOCMIIBHOCTh ypaBHEHMH. YpaBHEHHME KaK MaTeMaTH4ecKas MOJENb PealbHOU
CUTYaLUH.

JIuneliHOe ypaBHEHHE ¢ OHOW NepeMEHHOM. Uncno KopHel TMHENHOT0 ypaBHEeHUsI. Pemenne
TEKCTOBBIX 3a/lay C IOMOILIBIO JIMHEMHBIX ypaBHEHUH. JIMHEHHOE ypaBHEHHE, COACpIKalIee 3HAK
MOMYJIS.

VYpaBHeHHE C ABYMs IepeMeHHbIMH. [ paduk TMHEHHOTro ypaBHEHUS C IBYMsI TIEPEMEHHBIMU.
CucreMbl TMHEWHBIX ypaBHEHUH C ABYyMs NepeMeHHbIMU. [ paduueckuii MeTo peleHus: CUCTeMbI
JIMHEWHBIX YPAaBHEHWU C IBYMs IEPEMEHHBIMU. PerieHue CUCTeM JIMHEHMHBIX YPABHEHUUN C JABYMs
IIEPEMEHHBIMU METOJ/IOM ITOJCTAHOBKH U METOAOM cllokeHMs1. CrucreMa ByX JINHEWHBIX YPaBHEHHUU
C IBYMs IIEPEMEHHBIMU KaK MOJEIIb pEallbHOU CUTyallUU.

DOYyHKIUN

Koopaunara Touku Ha npsaMoii. YucioBbele IpoMeKyTKU. PaccTosiHue Mexay AByMs TOUKaMHU
KOOPJMHATHOM MPSIMOMA.



[IpsmoyronbpHas cucTeMa KoopauHAT. AOcuucca M OpJuHATa TOYKM Ha KOOPJMHATHOU
miockocTu. [lpumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHwe TpaduKoOB peaTbHBIX
3aBUCUMOCTEN.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuuuHamu. [lonsrtue Qynkunu. OyHKIUS Kak
MaTeMaTHYecKass MOJeNb pealbHoro mpouecca. OOmacTh ompeneneHuss W 00JacTh 3HAYCHUN
¢byakuun. CriocoObr 3amanust GyHkuuu. ['paduk dyaknun. [loHATHS MakCHMymMa ¥ MUHUMYMa,
BO3paCTaHMs U YOBIBAaHUS HA IPUMEPAX PeabHBIX 3aBUCUMOCTEH.

Jluneiinass yHkius, eé cpoiictBa. I'paduk nuHeinoi yakiuu. ['paduk dyHxmmm Yy = |X|.
Kycouno-3ananusie GyHKIIHN.

8 KUIIACC
Yncia v BbIYUCIEHUSA

KBagparaple kopHU. ApudMETHUYECKHI KBaJpaTHBIM KOpPeHb M €ro cBoicTBa. [loHsaTHe
UppaluoHaIbHOr0 uucia. JlelcTBus ¢ uppaluoHaibHbIMU uuciaamu. CBolicTBa JEMCTBHM €
MppaLMOHANIbHBIMU YuciaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEL.

[IpencraBiaeHust 0 pacIIMPEHUSIX YMCIOBBIX MHOYKECTB. MHOXeCTBa HAaTypajbHBIX, LEJIbIX,
palMOHANbHBIX, 1EUCTBUTENbHBIX uncesl. CpaBHeHHE unces. YucnoBble IPOMEKYTKH.

HeiictBust ¢ octatkamu. Ocratku creneHei. [[puMenenne ocTaTkoB K pelieHnio ypaBHEHUH B
LEJIbIX YMCIIAX U TEKCTOBBIX 3a7ay.

Pa3mepbl 00BEKTOB OKpY’KAIOLIEro MHUpPA, JUIMTEIBHOCTh MPOIECCOB B OKPY’KAIOLEM MHpE.
CrangapTHBIN BUJT YUCTIA.

Auaredpanyeckue BbIpaKeHHUs

Anrebpanyeckas ApoOb. JlomycTuMble 3HAa4YeHHs] MEPEMEHHBIX B JAPOOHO-pallMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOWMCTBO anreOpandeckoi npoou. CrokeHne, BHIYUTaHHE, YMHOXKECHUE U
neneHue anreOpanyeckux ApoOeil. Beinenenue nenoit yactu anredbpanyeckoi Apoou.

PanmonaneHble BoipaskeHus. Tox1ecTBEHHBIE TPEOOPa30BAHNS PALlMOHAIBHBIX BHIPAKEHUH.

JlomycTuMble 3HAa4YeHUS TIEPEMEHHBIX B BBIPAXKECHHSIX, COAEpKalUX apudmMernyeckue
KBajjpaTHble ~ KOpHU.  ToxzaecTBeHHble  npeoOpa3oBaHUsl  BBIPAKEHUH,  COJEpIKaIIMX
apudmeTnyecKkre KBaapaTHbIE KOPHHU.

Crenenb ¢ 1enbIM NoKa3aTesneM u e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpaK€HUH, coAepKalIuX
CTEIEHHU.

YpaBHeHus U HepaBeHCTBa

KBanpatHoe ypaBHeHue. ®opmyna KopHEH KBagpaTHOro ypaBHeHHs. Kommdectso
JEUCTBUTEIBHBIX KOPHEW KBaJpaTHOrO ypaBHeHUs. Teopema Buera. YpaBHEHMs, CBOIUMBIE K
JIMHEWHBIM YpaBHEHUSM WIM K KBaJpPaTHbIM ypaBHeHHsM. KBajpaTHOEe ypaBHEHHE C MapaMeTPOM.
Pemennie TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO KBAJPATHBIX YpaBHEHUI.

JlpoOHO-palnmoHanbHble ypaBHeHU. Pemienue qpoOHO-paliMoOHaNbHBIX ypaBHEHHH. Pemenue
TEKCTOBBIX 33/1a4 C MOMOIIBIO JPOOHO-PALIMOHANIBHBIX YpaBHEHMH. ['paduueckast uHTEpripeTanus
yYpaBHEHUH C ABYMs IEPEMEHHBIMH.

UucnoBsie HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. CII0OKEHHE M YMHOKEHUE
YHCIIOBBIX HepaBeHCTB. OlleHNBaHNe 3HauUeHUs BbIpaxeHus. [loka3aTenbcTBO HEPABEHCTB.

[TonsTHE O pElIEHNH HEPABEHCTBA C OJIHOM NepeMeHHONW. MHOKECTBO PEIIEHNI HEPABEHCTBA.
PaBHOCHITEHBIE HEpABEHCTBA.

JIuHeiiHOE HEPABEHCTBO € OJHOM NEPEMEHHOW M MHOXKECTBAa €ro peuieHuid. Peuienue
JIMHEWHBIX HEPAaBEHCTB C OJHOMN nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C
OJIHOM NEepEMEHHOW. PemieHne TEKCTOBBIX 3a7ady C MOMOLIBIO JIMHEWHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM.

DyHKUMH



OOnacte ompeneneHUs M MHOXKECTBO 3HaueHW (yHKuuu. CrocoObl 3amanHust (HyHKIHA.
I'padux dyaxkmuu. Urenue cBoictB ¢yHkimu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIHA,
OTpaXKAIOIIUX peabHbIC MPOLIECCHI.

Jluneiinast QyHkus. OyHKINK, ONUCHIBAIOIIAE TPSIMYIO U OOPAaTHYIO MPOIOPIHOHAIBHBIC
3aBUCUMOCTH, UX I'papUKH.

Oyaximn y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = [x| u ux cBoiicrea. Kycouso-
3aJjaHHble (DYHKIIUH.



IUVIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «3a cmpanuyamu yueoHuka Mamemamuxku)

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  Ppe3yJbTAaThl OCBOCHUSI MPOrpaMMbl  y4eOHOro  Kypca
XapaKTEepU3yIOTCA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJIEHWEM MHTEpPECa K MPOLLIOMY U HACTOAILIEMY POCCHICKONM MAaTEMATHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHUAM POCCUUCKAX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHUN B JAPYrUX HayKax W
MPUKIAAHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEHM TpaKJaHWHA U pealu3alli €ro
MpaB, MPEICTABICHUEM O MATEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJICHUM, TOTOBHOCTHIO K OOCYXJEHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHUKEHUM HAyKW, OCO3HAHUEM BaXKHOCTHU
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PEUICHUM NPaKTUUYECKUX 3aaad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTU MATEMaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEW KU3HU I YCHEIHOW MpodecCHoHaTbHON
JESTETPHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUAYAJTLHOW TPAeKTOPUU OOpa30BaHMS M >KU3HCHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCIHPHSTHIO
MaTeMaTUYeCKX OOBEKTOB, 3aJad, PEIICHWH, PaCcCyXKIECHUW, YMEHHUIO BHJIEThb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMeld B JICITEIBHOCTA Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS YEJIOBEKA, MPUPOJBI U
oOmecTBa, TMOHMMAaHMEM MAaTEMaTUYeCKOW HayKHm Kak c(epbl 4YeloBeuecKon
NEATEeIbHOCTU, JITanoB €€ Pa3BUTUS M 3HAYMMOCTH [IJII Pa3BUTHS ILMBUJIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTHKH M MaTEMaTHYEeCKOW KYJIbTYpOHl KakK CpPEICTBOM
MO3HAHUSI MHUpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMH HCCIEHOBATEIBCKOM
NEATEIIbHOCTH;

6) ¢usuveckoe Bocnuranue, (GopMHpPOBAHHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



TOTOBHOCTBHIO MPHUMEHATh MATEMAaTHUYECKHE 3HAHUA B MHTEPECAX CBOETO
3II0pOBBS,  BEACHHSI  3J0pOBOrO  oOpa3a  Ku3HM  (3I0POBOE  THUTaHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryjsapHas ¢u3ndecKas
aKTUBHOCTb), C(DOPMHUPOBAHHOCTHIO HABbIKA pe(ICKCUM, TIPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TMpaBa IPyroro 4eI0BeKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpUEHTAIIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM Ui PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpe/ibl, TUTAaHUPOBAHUS TOCTYIIKOB M OLICHKH MX
BO3MOKHBIX TIOCJICACTBUN JUISI OKpPYXKAOIIEH Cpenbl, OCO3HAHHUEM TIJ100aIbHOTO
XapaKTepa SKOJOTUUECKUX TIPOOJIEM U IyTeH UX pEIICHUS;

8) ajanranuss K M3MEHAKINMMCH YCJIOBHAM COUUAJIBHOW W NPHUPOAHOM
cpeiabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETCHTHOCTH 4€pe3 MPAKTHUYECKYIO JESATEIbHOCTh, B TOM YHCJIE
YMEHHE YUUTHCS Y JPYTUX JIIO/ACH, TPHOoOpEeTaTh B COBMECTHOU ESATEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B  (POPMHPOBAHWMU HOBBIX 3HAHUK, B TOM YHCIIC
hopMyJIMpOBaTh UJICH, TTOHSATHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUIUTHI  COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMACMBbIC
pemieHuss U JAehcTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH U TIOCIICICTBUS,
(hopMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynapTaTe OCBOCHHS MpOTpaMMBI IO MaTeMaTHKE Ha yYpOBHE OCHOBHOTO
obmiero oOpa3zoBaHus y oOydyaroimierocs OyayT copMHpOBaHBI MeTalpeaMeTHbIe
pe3yJabTaThbl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JENUCTBUSAMH, YHUBEPCATbHBIMU KOMMYHUKATHBHBIMH
JIEUCTBUSAMH U YHUBEPCATHHBIMU PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble 1ornueckue AecTBU:

BBISIBIISAITh W XapaKTePU30BaTh CYIIECTBCHHbIE NPHU3HAKH MaTeMaTHYEeCKUX
00BEKTOB, MOHSATUH, OTHOIIEHUN MEXIY TOHITHUSAMHU, (GOPMYITUPOBATH OMPEACICHUS
MOHATHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHMSI JIJIS
00001IIeHHs U CPAaBHEHHSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a;

BOCIIPHHHUMATD, dbopMynrpoBaTh U peoOpa3oBbIBATh CYXKICHUS:
YTBEPAUTEIILHBIC ¥ OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIME, YCIOBHBIC,



BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOPEUYMS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSIX, MpeAjaratb KPUTEPUH IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNH;

JieNaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKM, J€YKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHUU (TIpsIMbIE U OT
NPOTHUBHOIO), TMPOBOJUTH CAMOCTOSTENIHO JIOKa3aTeibcTBA MaTeMaTHUYECKHUX
(dakTOB, BBICTpaMBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTH4YeCKOW WHIYKIUU, OOOCHOBBIBATH COOCTBEHHbIC
paccyKJIeHus;

BbIOMpaTh CcHoco0 pemieHus ydeOHOM 3adaud  (CpaBHMBATh HECKOJBKO
BAPUAHTOB PELICHMS, BEIOMPATh HAMOOJEe MOAXOASIIMNA C YUETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebcKme 1eiiCTBUSA:

HCIIOJIb30BaTh BOINPOCHI KaK HKCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
(bopMyaupoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OpPMHUpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOKO MIO3ULMIO, MHEHHUE;

OPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJIICHHOMY IUIAHY OJKCIEPHMEHT,
UCCJIEIOBAaHUE [0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEXKy COOOM;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOIO  HAOJIIOJICHMS,  MCCJIENOBAHMS,  DKCIIEPUMEHTa,  OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOLECCa, a TaKXKe BbIJABUIATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISAITh ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  MH(MOpMAIMHM, JIAHHBIX,
HEOOXOUMBIX JJISl pEeLICHUS 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTHU3UPOBATh U  UHTEPIPETUPOBATDH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (YOPM MpeICTaBICHMUS;

BbIOMpaTh (hopmy npeacTaBiIeHUs HHGHOPMAIMN W WUTIOCTPUPOBATH pPeIiacMbie
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKoil 1 uX KOMOUHAIMSIMU;

OLICHHMBATh HAAEKHOCTh HH(POPMAIMHM MO KPUTEPUSAM, MPEIIOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAIbHbIC y4eOHbIE 1eHCTBUS

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJIEHUSI B COOTBETCTBHM C YCIOBHUSIMU U
LEeIsIMU OOILEHHs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX ~ TEKCTaX, [aBaTb TMOSCHEHHUs 1O XOJIy peIlIeHUs  3ajayd,
KOMMEHTHUPOBATh MOJyUYEHHbIN pe3yJIbTaT;

B X0/ie OOCYXJIEHMs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMOH TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAllEJICHHbIC HA TIOMCK PEIICHMUS,



COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHANOra,
oOHapyXHBaThb pa3NIWYMe M CXOACTBO TMO3UIMH, B KOPPEKTHOH dopme
dbopMynpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IPEICTaBIISATh PE3YJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTa, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITEIHO BBIOMpPATh (OpPMAT BBICTYIUIEHMS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH;

NOHMMAaTh U MCIOJIb30BaTh IMPEUMYLIECTBA KOMAHJHOW W HWHAMBHUIYaJIbHOM
paboOThl MpH pEIIECHUM Y4YEOHBIX MAaTeMaTUYeCKUX 3aJady, NPUHHUMATh LElb
COBMECTHON J€ATENbHOCTH, IUIAHMPOBATh OPraHU3alMl0 COBMECTHOM paboThl,
pacmpenenaTb BHABI padOT, TOTOBAapHUBATHCS, OOCYXAAaTh MPOIECC M pPE3yJbTar
paboThI, 00001IaTh MHEHHUS HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboThl (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIC TITYPMBD) U MHBIC); BBIIOJHATH CBOIO YacTh PaOOTHI M KOOPIAUHUPOBATH
CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMAHJIbl, OLIEHMBATh KAaue€CTBO pE3ysbTaTa U
KAauecTBO CBOET0 BKJAJa B OOIIMI pe3ynbTaT Mo KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1elicTBUS
Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBbI JJIsi PELICHHUs] B JKU3HEHHBIX U Y4YEOHBIX CHUTYalUsX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOJAXOAAX MPHUHATHS PELICHUM (MHIMBUIYaJIbHOE,
IPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, arOPUTM PEILIeHUs 3a/1aukl (UM €ro 4acTh),
BBIOMPATHh CIOCOO pEIIeHUs € YYETOM HMMEIOUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ yUETOM
HOBOI MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJAJETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yJibTara
penieHns: MaTeMaTUYeCKOM 3aJ]auu, CAMOMOTUBALIUU U PEPIIEKCUU;

OpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PELICHUM 3a/ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HAllIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LIETH U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHXKCHUS WM HEJOCTHXKEHUS 1IeJId, HaXOAUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXKaTh YMOLMHU MIPU U3yUYEHUU MaTeMaTUYeCKUX 00BEKTOB U (PaKTOB, 1aBaTh
AMOIIMOHAJIBHYIO OLIEHKY PEILICHUS 3a/1a4u.

HNPEAMETHBIE PE3YJIbTATBI
K xonity oOydenust B 7 kjacce oOyJarOMIMICS MOJMYYUT CICAYIONIME MPEIMETHBIC
pPEe3yJbTaTHI:

Yucaa 1 BIYUCTCHUSA

PanmmonanbHeie ynca.



[lepexonuths OT OxHOM (OPMBI 3alKCU YHUCeNl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B OECKOHEUYHYIO JCCATUIHYIO IPOOB).

Hcronp30BaTh NOHATHS MHOMKECTBA HATYPAJIBHBIX YHUCEJ, MHOXECTBA IIEJIBIX
YUCEJ, MHOXKECTBA pALMOHAIBHBIX 4YHMCEJ IIpU PEUICHUM 33Ja4, IPOBEICHUN
pacCyKJIeHUI U J0Ka3aTeIIbCTB.

[Tonnmath 1 OOBSACHATH CMBICH TO3ULIMOHHOMN 3alIMCU HATYPAJIBHOTO YUCIIA.

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

BbinonHATe, coderas yCTHbIE M IHUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE
NEUCTBUSA C PAallMOHAJIBHBIMHM YHMCIIAMH, HCIIOJIb30BAaTh CBOMCTBA YUCEN W IpaBUia
NEUCTBUM, NPUEMBI PALIMOHAJIBHBIX BEIYUCIICHUN.

BBINONHATE IEUCTBUS CO CTENIEHSAMH C HATYPAJIbHBIMU MTOKA3aTENIAMH.

Haxonuth 3HAY€HHsA YHMCIOBBIX BBIPAKEHHM, COAEpKAIIMX pPALMOHAJIbHBIC
Yyuclia M CTENEHH C HATypaJbHbIM I[IOKa3aTeleM, IPUMEHATh pPa3HOOOpa3HbIC
CcoCcOOBl U MPUEMBI BBIYHMCIICHUS, COCTABIISITh U OLEHUBATH YKCIIOBBIE BBIPAXKEHUS
IIPU PELIEHUH PAKTUYECKUX 3a]a4 U 3a/1a4 U3 JIPYrUX y4eOHbIX MPEIMETOB.

OKpyTisTh Yncaa ¢ 3aJaHHONM TOYHOCTBIO, @ TAK)KE 10 CMBICIY IPAKTHYECKOU
CUTYyalluM, BBINOJIHATh INPUKHUIKY W OLEHKY pe3yibTaTa BBIYMCIICHHM, OLIEHKY
3HAYEHHUW YUCIIOBBIX BBIPAXEHUM, B TOM YUCJIE MPU PEILIEHUH NTPAKTUYECKUX 3a/1a4.

Pemarp TekcToBble 3adaud  apUPMETHUYECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMLbI, CXEMBI, YEPTEKHU, IPYTHE CPEICTBA MPEICTABICHHS JAHHBIX MPU PEIICHUN
3a/1ay.

Pemate MNpakTUKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBS3aHHbIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIIMYWH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHHs 3a7ady ¢ y4€TOM OTpaHMYEHHUH, CBSI3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMOoCTb.

JIoKa3pIBaTh U NPUMEHATH IIPU PEIICHUH 3a1a4 NPU3HAKN IEIMMOCTH Ha 2, 4, 8§,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTHA CYMMBI U TIPOU3BEICHUS 1IE€JIBIX YUCE.

PacknanpiBaTh Ha MHOKHMTENIN HATypaJbHbIE YHCIA.

CB0OOIHO OmepupoBaTh MOHATUAMU: YETHOE YUCIIO, HEYETHOE YMCII0, B3AUMHO
IIPOCTHIE YHCIIA.

HaxoauTte HanOoabpIuii 0O0IIMi ASTUTEIh 1 HAaUMEHBIIIee 0011Iee KpaTHOE YUCe
Y MCIIOJIB30BaTh UX P PELIECHUH 3a]1a4, IPUMEHTh AIrOpUT™M EBKIIH1a.

OnepupoBath MOHATHEM OCTaTKa MO MOAYJIIO, IPUMEHATh CBOMCTBA CPAaBHEHMI
0 MOJIYJIIO.

AJire0panvecKue BbIPaKeHUs

BoipaxkeHus ¢ mepeMEeHHbIMHU.

Hcnonp30Bath anredOpanyeckyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
IPOLIECCE OCBOEHMSI yUeOHOr0 MaTepuaia.

Haxomute 3HaueHUs: OYKBEHHBIX BBIPQKEHUM NpHU 3aJaHHBIX 3HAYECHUAX
MEPEMEHHBIX.



Hcnons3oBath MOHSITHE TOX/IECTBA, BBIIIOJIHATH TO>K/IECTBEHHbIE
npeoOpa3oBaHus BEIPAXKEHUI, TOKa3bIBaTh TOXKIECTBA.

MHOrous€eHBI.

BoinonHsaTh npeoOpa3oBaHusl 1EJIOT0 BBIPAXKEHUS B MHOTOYJIEH MPUBEJACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BoinonHsaTh geicTBus (CioxeHue, BBIUUTaHUEe, YMHOKEHHE) C OJTHOUICHAMH U C
MHOTOWJICHAMH, MPUMEHATHh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUs (KBaapar U Kyo
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaTOB, CyMMa U Pa3HOCTh KyOOB), B
TOM YUCJIE AJISI YIIPOIIEHUS BbIYUCICHUMN.

OcCylecTBIATh Pa3lOKEHUE MHOIOUYIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOXKHTENS, TPYIIUPOBKH ClIaraeMbIX, MPUMEHSS
(bopMyJIbl COKPAIEHHOTO YMHOKEHHUS.

[IpumeHnsaTh npeoOpa3oBaHKsl MHOTOYJIEHOB /IS PELICHUS PA3IMYHbIX 3334 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAJIBHBIMM IOKA3aTEISIMU LIS
peoOpa30BaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate sMHEVHBIE YpaBHEHMS C OJHOW IEPEMEHHOW, NPUMEHSS IIpaBuia
repexoza OT UCXOJAHOIO YPaBHEHHUsS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBieTcs
YHUCJIO KOPHEM YPABHEHHSI.

[lonGupats mnpuMepbl Map YUCEN, SBISIIOMIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TUIOCKOCTU rpaduK JUHEHMHOTO0 YpaBHEHMS C JBYMS
MepEMEHHBIMU, MOJIb3YSICh TPa(PUKOM, NPUBOIUTH TPUMEPHI PELICHUS YPABHEHUS.

Pewmate cuctemMbl JBYX JMHEHHBIX YPAaBHEHHM C JABYMSI MEPEMEHHBIMU, B TOM
qucie rpapuuecKy.

CocraBisaTh M pemlaTh JUHEWHOE YPAaBHEHHWE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHMH 110 YCJIOBHIO 33J1a4d, HHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN Pe3yJIbTar.

DOyHKIUU

Koopnunate! u rpadukm.

N300pakaTh HA KOOPJAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE NMPOMEXYTKH Ha
anre0pandecKkoMm si3bIKe.

OtMmeuaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

DyHKIUH.

Ctpouts rpadvKu JIMHEUHBIX QYHKIUH.

OnuceiBaTh € NOMOUIBI0  (DYHKIMII  HM3BECTHBIE 3aBUCHUMOCTH  MEXKAY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSAHHE, I1€HA, KOJMYECTBO, CTOUMOCTD,
IPOU3BOUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHune PyHKIMU N0 3HAUEHUIO €€ apryMeHTa.



[lonumarp rpaduyeckuii crnocod mpeacTaBiIeHUS W aHaiau3a WHGOpMaluu,
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPA(UKOB PeabHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

Hcnons3oBarth cBoicTBa (GYHKUMIA JUisi aHalu3a Tpa@uKOB  peasbHbIX
3aBUCUMOCTEN (HyiauM (YHKIHMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA  (DYHKIIUH,
NPOMEXKYTKHA BO3pacTaHusi M YyObIBaHUS (PYHKIMH, HAWOOJIbllIee W HaWMEHbIIEe
3Ha4YCeHUs PYHKIHN).

Hcnonb3oBarh rpaduku s UCCIAEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, MPH
pEICHUH 33724 U3 IPYTUX YUYEOHBIX MPEJAMETOB U PEANbHON KU3HH.

K xoniy oOyuenus B 8 kJjacce oOydaromuiics MOTYYHUT CIEAYIOIIUE IMPEeIMETHBIC
pe3yNbTaThI:

Yuciia u BBIYMCTICHUS

WNppannonaneHble yucia.

[lonumMaTh W UCHOOJNB30BaTh IMPEACTABICHHUS O PACIIMPEHUUA YHUCIOBBIX
MHOECTB.

CB0OOHO OmEepHpOBaTH MOHSATUSAMU: KBAJPATHBIM KOpPEHb, apu(pMETUUYECKHIA
KBaJPaTHbI KOPEHb, MPPALMOHAIBHOE YHWCIIO, HAXOIUTh, OLICHMBATh KBAJpaTHBIC
KOPHHM, HUCIIOJIb3Ys MPU HEOOXOJIMMOCTH KaJIbKYJSTOP, BBIIOIHATH MPEoOpa3oBaHUs
BBIPAKECHUI, COAECPKALIUX KBAJPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEN.

Hcronps30BaTh HaydajdbHbBIE IIPEACTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX
qycesl JUIsl CPaBHEHHUS, OKPYIJIEHUS M BBIUMCIEHMN, M300pa’kaTh JCHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

Hcnonb3oBarh 3amucu OONBIIMX M MAajbIX YUCET C MOMOUIbIO JI€CATHYHBIX
npobeit u creneHedl uyucna 10, 3anuchiBaTh M OKPYIJIATH YMCIOBBIE 3HAYEHUS
peanbHBIX BEJMYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHMIA.

JlemuMOoCTb.

CB0OOOAHO OmEpUpOBATH MOHITHEM OCTAaTKa MO MOJIYJO, IPUMEHSATh CBOWCTBA
CpPaBHEHUM IO MOAYJIO, HaXOJWUTh OCTATKM CYMMBbI M NPOU3BEACHUS IO JAHHOMY
MOAYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

JpoOHO-palinoHabHBIE BHIPAKEHUSI.

HaxomuTth nomycTumble 3HAY€HUS MEPEMEHHBIX B JAPOOHO-pallMOHAIBHBIX
BBIPAKECHHUSIX.

[IprMeHSATh OCHOBHOE CBOMCTBO paIlMOHAIBHOM APOOH.

BrimonasaTe mipuBeneHue anrebpandeckux apoOed K o0meMy 3HaMeHaTeNro,
CJIOKEHHUE, YMHOXKEHUE, JIeJIeHHEe alreOpandyeckux IpoOei.

BbINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BHIPAXKEHHM.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAKEHUN ISl PEIICHUs Pa3IMYHBIX 33/7a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

Crenenu.

[IpyuMeHATh MNOHATHME CTENEHW C  LEJbIM  TO0Ka3aTeleM,  BBINOJHATH
npeoOpa3oBaHus BEIPAXKEHU, COEPIKAIIUX CTENEHH C LEJIbIM MOKa3aTEeNIEM.



HppanroHanbHble BIPAXKEHUS.

Haxonuth nonmycTuMble 3HAUYEHHS] NEPEMEHHBIX B BBIPAKEHUSAX, COJAEPIKAILINX
apudmeTnyecKkue KBaapaTHbIEe KOPHHU.

BeinmonHATe  npeoOpa3oBaHUs MPPALMOHAIBHBIX  BBIPAXKEHUH, HCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTe kBagpaTHbIC ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNbHBIE YPaBHEHMUSL.

Pemate nuHENHBIE ypaBHEHUS € ITapaMeTpaMu, HECIIOKHBIE CHCTEMBI JIMHEUHBIX
YPaBHEHUH C TapaMETPaMH.

[IpoBoauTh UCCHAENOBaHUSA YPABHEHHWM W CUCTEM YpPABHEHHU, B TOM YHCIE C
MPUMEHEHUEM TpapUUECKUX MPEACTABICHUN (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE
WJIM CHUCTEMa YPAaBHEHU PEIICHMUS], €CJIM UMEET, TO CKOJIBKO, U TIPOYEe).

[lepexoauTh OT cioOBeCHOW (POPMYIUPOBKH 3alauyud K €€ anredpandeckoi
MOJEIM C TIOMOIIbIO COCTaBJICHHUS YypPaBHEHUS WM CHUCTEMbl ypaBHEHWA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOJYyYEHHBIN pe3yJbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI CPABHEHUS, OLEHKH, pellaTh
JMHENHbIE HEPABEHCTBA C OJHOW NMEPEMEHHON U UX CHCTEMBI, JaBaTh IpapUUecKyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonnmarh W UCHOJB30BaTh (PYHKIIMOHAIbHBIC TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYECHMsI), ONpPENENiATh 3HAUCHHE (QPYHKUMHU IO 3HAUYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpauKy.

Crpouth rpaguku GyHKUUN , OMUCHIBATH CBOMCTBA YUCIOBOM (PYHKIMU MO €€

rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanun KoaunyecTBo yacon JJIeKTPOHHBbIE
© e pa3aeioB u (uudpoBbie)
n/ Becer  Konrpoabusl  IIpakruyeckun
TeM oOpa3oBaTejibHbIE
n 0 e padoThI e padoThlI
NPOrpamMmbl pecypcsl
Yucna n 1
BBIYHCIICHUSI.
AnreOpandecku bubnnorexa [IOK
8 https://m.edsoo.ru/7f41fd7
€ BBIPOKCHHUS 0
Koopaunats! u bubnuorexa [IOK
rpadukH. 4 https://m.edsoo.ru/7f41ea2
dynkumn 4
bubmuorexa [JOK
YpaBHeHus U
4 1 https://m.edsoo.ru/7f4204
HEpaBEHCTBA g2
OBIIEE
KOJIMYECTBO
17 1 0
YACOBIIO
I[MTPOT'PAMME



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

8 KVIACC

N HaumenoBann KouunvecTBo 4acoB JJIeKTPOHHbIE
© | e pa3uesioB H (uudpoBbIe)
n/ Becer  KoHuTpoubu IIpakTnyeck
TeM oOpa3oBaTe/ibHbIE
I ble paboThI ue padboTsbl
NPOrpaMmbl pecypcsbl
1 Ucrtopus
MaTeMaTHKU 1
AnreOpanueck
R —— bu6mmoreka [IOK
2 P ' 4 https://m.edsoo.ru/7f417a
Anrebpanyecka P
s Ipo0b -
Yucna u
bubmuorexa [JOK
BBIYMCIICHHSI.
3 6 https://m.edsoo.ru/7f417a
KBanpatusie 8
KOpHHU o
YpaBHeHus u
HeDABCHCTEA bu6mmoreka [IOK
4 P ' 5 https://m.edsoo.ru/7f417a
KBanpatusie f8
ypaBHEHUA o
Anrebpanueck
R —— bu6mmorexa [IOK
5 p L 3 https://m.edsoo.ru/7f417a
KBanpatnsiii P
TPEXWIECH o
YpaBHeHUS U
bu6mmorexa [IOK
HEPaBEHCTBA.
6 4 https://m.edsoo.ru/7f417a
Cucremsl P
YpaBHEHUN o
YpaBHeHus u bubnnoreka [JOK
7 HEPABEHCTBA. 2 https://m.edsoo.ru/7f417a
Hepasenctsa f8
bu6mmorexa [IOK
8 DyYHKINH. 6 https://m.edsoo.ru/7f417a
8
Yucna n
BBIYHCIICHHS. bubmuorexa [JOK
9 Crenens ¢ 1 https://m.edsoo.ru/7f417a
IECIBIM f8
MoKazareiaem
ToBTODEHME 1 bu6mmoreka [IOK
10 P 2 1 https://m.edsoo.ru/7f417a

00001EeHne

8



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
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

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34



ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHH
Ne JlaTa bl
n/  Tema ypoka Konrpo Mpakriy usyue unpposeIe
. Bcero  abHbBIE ecKue st o0pa3oBarte
padoTbl padoTbl JIbHbIE
pecypcsbl
MHoxecTBa.
Brinosinenue
JIECTBUI Ha 1
MHO>KECTBE
paIOHATIBbHBIX YHCE
bubnmoreka
Yucnossle u LIOK
OyKBEHHBIE 1 https://m.eds
BBIPAKEHHUSL. 00.ru/7f41fd
70
ToxecTBeHHbIE
npeoOpa3oBaHus 1
BBIPAKECHHI
bubnmoreka
YpaBHEHHE Kak LIOK
MOJEIb peaabHOI 1 https://m.eds
CUTyaluHu 00.ru/7f4204
82
Pemenne nuHeHbIX
YpaBHEHUH, 1
coJiepKalInX 3HaK
MOTYJIst
Pemrenue npaktuko- Bubmorexa
OPUEHTUPOBAHHBIX HOK
3aJ1a4 ¢ TOMOIIbIO L hitps://m.eds
N 00.ru/7f4208
ypaBHEHUM 06
[TocTpoenns Ha
MIPSIMOYTOJIbHOM 1
CUCTEME KOOpIUHAT
I'paduueckoe
MIpEeACTaBICHUE 1

CTaTUCTHYCCKUX



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806

JaHHBIX

10

Urenue rpaduxoB
peabHBIX MPOIECCOB

[Toctpoenue
rpaduKOB JIMHEUHBIX
(GyHKIMA B KyCOYHO-
3aJJaHHBIX (YHKIUH.

Bbubnuoreka
1HOK
https://m.eds
00.ru/7f4lea
24

11

Creneun. CBoOliCTBa
CTEIEHU

12

13

Brinonnenue
JNIEUCTBUM Hax
oJTHOWIEHAMU

MHOro4jIeHEI.
JHeiicTBus ¢
MHOTOWICHAMU

bubnuoreka
1HOK
https://m.eds
00.ru/7f422fc
a

14

KBagpar cymmbl
HECKOJIBKUX
CJIaracMbIX

15

16

17

IHoypouHoe miiaHupoBaHue

BozBenenue B ky0
CYMMBI U Pa3HOCTH.

KonTponbhas padora.

Paznoxenue
MHOTOYJICHA Ha
MHO>KUTEIIH.
Hecrannaptasbie
CITOCOOBI.

Pemrenue npaktuko-

OPHUCHTHPOBAHHBIX
3aaad.

BCEI'O

17



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHH
ble
Ne JlaTa
Kontpo pakTu4 uudpoBbIie
n/  Tema ypoka usyue
I Bcero  JabHbIE ecKue st oGpasoBare
padoThI padoThI JbHbIE
pecypcsbl
1 Hcropus matemMaTuKu 1
YucnoBsie Apodu u
2 Ipo0wu, colreprKaIiue 1
repeMeHHbIe
bubmmotexa
3 Anrebpanyeckue 1 E?K// d
ps://m.eds
Ipo0u U UX 3HAYCHHS 00,1/ 714308
8a
bubmmotexa
HecTBus ¢ LIOK
4 anredpanyecKuMu 1 https://m.eds
IpoOsIMHU. 00.ru/7f4318
c2
IIpencrasnenue
5 IpoOu B BUJI€ CYyMMBbI 1
po0ei.
Brrunciienne u
6 OLIEHKa KBaJpaTHBIX 1
KOpHEH
7 CrannaptHoe 1
OTKJIOHEHHE
3 [IpeobpazoBanue 1
JIBOMHBIX PaJUKaIOB
I bubnmnoreka
peoOpazoBaHme
9 BBIPAKCHMUI, 1 E[?K// d
ps://m.eds
coJiepKaInx 00.1U/74327
paguKaIbI 36
[IpeobpazoBanue
aXEeHUH
10 BBIpKCHUH, 1
coJiepKaIInx
paguKanbl
KBagparusie
11 P 1

ypaBHEHHUS



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

Pemenne kBagpaTHbIX

Bubanoreka
LHOK

12 ypaBHeHii https://m.eds
00.ru/7f42f1
58
bubnuoreka
Pemenue kBagpaTHBIX L[IOK
13 yYpaBHEHUN pa3HBIMHU https://m.eds
crioco0aMu 00.ru/7f4300
76
BeIpaxenus,
CUMMETPUYCCKHE
14 OTHOCHUTEJILHO KOPHEH
KBaJpaTHOTO
ypaBHEHUS
Paznuanbie criocoObt
pasloKeHUs
15 KBaJpaTHOTO
Tpex4IeHa Ha
MHOXHUTEIH
bubnmoreka
ApoGHo- IIOK
16 palnoHaIbHbIC https://m.eds
ypaBHEHUSA 00.ru/7f4328
c6
Pemenne npakTuko- Bubnuoreka
OPUEHTUPOBAHHBIX IIOK
17 3a7a4 C MOMOILBIO https://m.eds
KBaJpPaTHBIX 00.ru/7f42f7
YpaBHEHUU 5c
Pemenne npakTuko-
OPHUEHTUPOBAHHBIX
18 3aJ1a4 ¢ TTIOMOIIIbIO
KBaJIpaTHBIX
YpaBHEHUI
19 Cucremsbl ypaBHEHUH
Y UX PEIICHUS.
Pemenue cucrem
20 YPaBHEHUI pa3HbIMU
criocobamu
Pemenue npaktuko-
21 OPUEHTHPOBAHHBIX

3aJ1a4 C IOMOIIBIO
CUCTEM ypaBHEHUI



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c

Pewenne npaktuko-

99 OPUEHTHPOBAHHBIX
3a/1a4 C TTIOMOIIBIO
CHUCTEM ypaBHEHUU
93 CBoiicTBa YHUCIOBBIX
HEPABCHCTB
24 JlokazaTenbCcTBO
HEPABCHCTB
bubnuoreka
25 Pewenne cucrem E{tofl m.eds
HepaBerets 00.ru/7f42ch
88
Ob6nacThb
OTIpeIeTICHUS U
26
00J1acTh 3HAUCHUS
byHKIIUN
97 Pactsixenue u coxatue
rpaduKoB QyHKITHIA
[TapannenbHbIi
28 nepeHoc rpapuKoB
byHKIUH
29 JpoOHo-nuHelHas
¢byHK1IMA U ee TpaduK
bubnuorexa
I'padmnueckoe LIOK
30 pelieHrne ypaBHEeHU I https://m.eds
H UX CUCTEM 00.ru/7f434d
38
I'padpuueckoe
31 pellIeHne ypaBHEHU I
U UX CUCTEM
bubnuoteka
32 Crenenu ¢ 1nenbM ﬁ?f:/lm.eds
frokasatreriem 00.ru/7f435e
dé
33 Hrorosas pabota
34 Ypoxk 06006mIeHus 1
CUCTeMAaTH3aINH
Bcero

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» AnreGpa, 7 kiacc/ yueOHoe mocobue ajisa 001eo0pa3oBaTeIbHBIX OpraHU3aIIHi.
Yrny6nennsii ypoBenb, MaxkapsiueB FO.H., Munmiok H.I'., Hemko K.U. u
JpyTHe; AKIIMOHEpHOE 00111eCcTBO «M3paTenbeTBO «IIpocBenieHue»
» Anre6pa, 8 kiacc/ yuebHoe mocooue i o01eo0pa3oBaTesIbHBIX OpraHu3aIui.
Yrnyonennsii ypoBeHb MaxkapsiueB FO.H., Munmioxk H.I'., HemkoB K.UW. u
TpyTHE; Axkmmonepnoe  obmectBo  «M3matensctBO  «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Martematuka. Anredpa : 7—9-e kiracchl : 6a30BbI YPOBEHB : METOIUICCKOE
nocodue K MmpeaMeTHON JTuHUN yueOHuKoB 1o anredpe FO. H. MakaperueBa, H.
I'. Mungiok, K. 1. HemikoBa u n1p./ — 2 e usn., ctep. — Mocksa :
[Ipocsemenue, 2023.




