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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POJOHKEHUS 00pa30BaHUS M B TTIOBCEIHEBHOM KU3HU. Pa3BuTre y 00yJarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUsI MaTEMaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHWUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl a/IalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBepKAeHMU. OCBOEHUE Kypca anredpbl o0ecneunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH O0YyYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «AnreOpanyeckue BbIpOKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PaCCyXKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3eika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOLTUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOy4aIOUIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUN. Airedpa AEMOHCTPUPYET 3HAYCHHE MaTEMaTHUKU Kak S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanibHOTO Mupa. B 3anaun oOyuenus anredpe BXOIAT TaKKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
uHQOpPMATUKHA, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YarOIIMMUCS 3HAHUNW O (DYHKIMAX KaK BaKHEHIIEeH MaTeMaTH4ecKOW MOJIeiIn
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCTIONB30BaTh pa3jMyYHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anre0pa», KOTOPBIH BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3felibl COJCpIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 Jaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAaHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. PellieHne 3aad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaul Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIC BBIPAXECHHS, TpaBWIa MpeoOpa3oBaHUs CYMM H
MIPOU3BEJICHUH, MIPABHIIa PACKPBITHSI CKOOOK U TPUBEJCHUS TTOJTOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHUE MHOTO4JICHOB. POpMYyJIbl COKPAILEHHOTO YMHOKEHUA: KBAAPaT CYMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHre MHOTOWICHOB Ha
MHOKUTENU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOEe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOrO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JVMHEMHBIX ypaBHEHUWW C JBYMsS IEpEeMEHHBbIMU. PenieHune cucreMm ypaBHEHUH
croco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKUMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. Paccrosinue Mexay
JBYMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|.
['paduyeckoe penieHrne TMHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa)KJaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHWHM MPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl 4YeloBeUeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpOBaAHHE KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOMIEH Cpelibl, TIIAHUPOBAHKS TIOCTYIKOB U OIICHKHU
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeuMss B (akTax, AAHHBIX, HAONIONECHUSAX U YTBEPKIACHUSX,
npejiaraTe KpUTEPUH AJis BBISABIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElLIeHMs, BBIOMpaTh HauOonee MNOAXOASAIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HMCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE HCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 0OBEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIMPOBATh 000OILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOUHOCTh WH(OpPMAINH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BbIOMpaTh GopMy TMpeAcTaBiIeHUS HHPOpMAIMM M WUIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod M HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTB CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPpaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJjaul, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3YJIbTAT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO MO3MULMIH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUU;

INOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaH/IHOM U MHIMBUyaJIbHOU
paboTHI IIPU PELICHNUN YYEOHBIX MaTEMaTUUECKUX 3a/1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTUMH YICHAMHU KOMAaH/IBI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISATH IJIaH, aJICOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ysibTara
pELIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

IIPEABUAETH TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESITEIBHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEIOCTHKEHMS 1LIeNu,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTh, codeTas yCTHbIE M MUCHbMEHHBbIE TPUEMBI, apu(pMETHUYECKHE
JEUCTBUSA C PalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMN, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT OgHOM (HOPMBI 3aIUCH YHUCEN K ApYyroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HaYE€HUN
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeEHATh MPU3HAKY JIEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHMSI Y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUWICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHus U HEPABEHCTBA



Pemate nuHEHHBIE ypaBHEHHUSI C OJHOW MEPEMEHHOM, NMPUMEHSS IpaBUJIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sSBIIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

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

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM TNIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematp cucTeMbl 1ByX JIMHEWHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPa(UKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE 5 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 10 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA ! https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 K ) 1
OOPAMHATH! H rpadpukit. DyHKLHH 0 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 34 0 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ ggiiﬁi:feﬂbﬂue
padoTshI padoThI pecypesI

1 Apudmerrdeckue 1HCTBUS C 1
palroOHAIBLHBIMH YUCIIAMU

5 CpaBHeHue, ynopsijounBaHue 1
paloHaIbHBIX YHCEI

3 CreneHb ¢ HaTypaJIbHBIM 1 bubnnorexka HOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
Pemienne ocHOBHBIX 3a/1a4 Ha

4 JIpoOu, IPOLIEHTHI U3 1
peaIbHON PAKTUKH
[Tpu3Haku AETUMOCTH,

5 Pa3NoKEeHUs] HA MHOKUTEITN 1
HATypaJIbHBIX YUCEIl
PeanbHbIe 3aBUCHMOCTH.

6 [Ipsimast u oOpaTHas 1
MPONOPIUOHAIBHOCTH
[IpeoOpazoBanne OyKBEHHBIX

7 BBIPAKEHHI, pACKPBITHE 1 bu6muoreka [JOK
CKOOOK W TIpUBEACHUE https://m.edsoo.ru/7f41fafa
MOJIOOHBIX CIaraeMbIX

3 [IpeobpazoBanre OYKBEHHBIX 1 bubmmoreka [JOK

BBIPAXKEHUM, pACKPBITHE

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CKOOOK U TIPUBE/ICHUE
OJOOHBIX CIaraeMbIX

CBoiicTBa CTENEHH C

bu6nmoreka [IOK

9
HaTypaJbHbIM [10KA3aTEJIEM https://m.edso0o.ru/7f421382
10 CBolICTBa CTEIICHU C bu6nuoreka [IOK
HaTypaJbHbIM [TOKa3aTeJIeM https://m.edsoo.ru/7f42154e
bubmnoreka IIOK
11 M
HOTOMICHET https://m.edsoo.ru/7f422930
12 CrnoxxeHne, BEIYNTAHUE, bubnnoreka IIOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af2
CrnoxeHue, BBIYUTAHHUE, bu6nunoreka [IOK
13
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
14 DopmyJIbl COKPALLIEHHOTO bubnmnoreka HOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
15 PaznoxkeHne MHOTOUYJIEHOB Ha bubmmoteka [IOK
MHOKUTEIIN https://m.edso00.ru/7f423312
16 PaznoxeHre MHOTOWIEHOB Ha
MHOXHUTEH
JIuneliHoe ypaBHEHHUE C
17 OJIHOH NEpEMEHHOM, PELIEHUE
JIMHENHBIX YPAaBHEHUN
18 Pemenue 3a1au ¢ mOMoOIILIO but6mmoreka [IOK
yYpaBHEHUN https://m.edsoo.ru/7f42064e
JInneliHoe ypaBHEHHE €
but6mmoreka [IOK
19 JIBYMsI TIEPEMEHHBIMHU U €TO

rpaduk

https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f427c32

Cucrema ByX JIMHEHHBIX

20 YpaBHEHUH C ABYMsI
HEPEMEHHBIMU
Cucrema ByX JIMHEHHBIX
21 YPaBHEHHUH C IByMs
NEepPEMEHHBIMH
22 Pemenue cucrem ypaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
23 Pemenune cucrem ypaBHEHHIA bubmorexa LHOK
https://m.edsoo.ru/7f4287d6
24 Koopaunara Touku Ha bubnnorexka HOK
MPAMOM https://m.edso0.ru/7f41de76
bubnmnoreka HOK
25 HcnoBbIe MPOMEKYTKH https://m.edsogru/7f4ldff2
PaccrosiHne Mex 1y 1ByMst
26 TOYKaMH KOOPJIUHATHON
PSIMOA
97 ITpsimoyronbHas cucrema bubmuoreka [JOK
KOOPAMHAT HA IUNIOCKOCTH https://m.edsoo.ru/7f41el16e
)8 [Tpumepsr rpadukos, bubmuotexa [JOK
3aJJaHHBIX (hopMyTaMU https://m.edsoo.ru/7f41ed80
29 Urenue rpauKoB peasbHbIX bubmuoreka [JOK
3aBHCHMOCTEN https://m.edsoo.ru/7f41ea24
30 Tpadui byniuin ]r?tlffsnlljr?::é(;? r(3/1§f41ef06
31 CgoiicTBa (yHKIHH bubmmorexa [JOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

[Toctpoenwne rpaduka

bubnuoreka LIOK

32 JUHEHHON (YHKIIHH https://m.edsoo.ru/7f426d1e
33 I'padux pynkuun y =[x|

[ToBTOpEHHE OCHOBHBIX
34 MOHSATUI U METOJIOB Kypca 7

Kjacca, 0000IIeHre 3HaHUH



https://m.edsoo.ru/7f426d1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpOBePsIEMOro .
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusl
pe3yJabTara
1 Yucna v BBIYUCIICHUS
11 BoemonusaTe, coyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBL,
' apudMeTHIECKUEe ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
HaxomuTh  3HAYeHWsS  YHCIOBBIX  BBIPAKCHHM,  IPUMCHATH
1.2 Pa3HOOOpa3HbIEC CIIOCOOBI ¥ TIPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX
BBIPXCHHH, COJIEPKAUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[lepexomute OT omHOM (opMBI 3amucu 4YWcen K APyrou
. (mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IpO0Bb)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PAIIMOHAIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BEBINOTHATE PUKUIKY U OIEHKY pe3yJbTaTa BBIYUCICHHM, OLCHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O
CTETICHSIMH C HATypPaJIbHBIMU TOKa3aTeIISIMU
17 [IpuMeHSITh TPHU3HAKH JCITUMOCTH, DPA3JIOKCHHE HA MHOXKHUTEIN
' HATYypaJIbHBIX YUCEIl
Pemarh mpakTHKO-OPHEHTHPOBAHHBIE 3a/lay, CBS3aHHBIE C
OTHOIICHHEM  BCIWYHWH,  IMPOMOPIHOHATBHOCTBIO  BEJIUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAThl PEHICHHs 3aJad C
y4ETOM OTpaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX
00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
’1 Hcnonp30BaTh  anreOpandecKkyr0 TEPMHHOJIOTHIO W CHMBOJIHKY,
' MIPUMEHSITH €€ B IPOIIECCe OCBOCHUSI YI€OHOTO MaTepHrala




HaxonuTe 3HadyeHHss OYKBEHHBIX BBIPAXEHUH TMpH  3aJaHHBIX

22 3HAYEHUX [EPEMEHHbIX
23 BeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHHS B MHOTIOWICH
' NPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOKEHHE OJHOWICHA HA MHOTOUWICH U MHOTOYJICHA Ha
2.4 MHOI'OWIEH, IPUMEHATh (OpMyNbl KBajpaTa CyMMbl M KBajpaTa
pasHOCTH
OcCymiecTBIATh  Pa3oKEHHE MHOTOWIEHOB HA MHOXHUTEIU C
2.5 MOMOIIbIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXHUTES, TPYIIUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYJT COKpPAIIEHHOTO YMHOXKCHHS
26 [TpumeHsTH MpeoOpa3oBaHMsI MHOTOUJICHOB ISl PEIICHHSI PA3THIHBIX
' 3ajja4 U3 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU
27 Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU ITOKA3aTEISIMU
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 VYpaBHEHUs U HEpAaBEHCTBA
Pemate nuHelHble ypaBHEHUS C OJHOM HEpEeMEHHOH, NpUMEHs
3.1 npaBuia Mepexoa OT UCXOAHOTO YPAaBHEHHS K PABHOCHIIBHOMY €MY.
[TpoBepsTh, SIBISETCS JIU YUCIO KOPHEM YPaBHEHUS
3.2 [TpumensaTs rpaduyeckue METOAbl IPU PEIICHUH JMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupare mnpuMepsl Tap YHCEN, SBISIOMIMXCS — pEIIeHUEM
' JMHEWHOTO ypaBHEHHUS C IBYMsI IE€PEMEHHBIMU
CTpouTh B KOOPIUHATHOM TUIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI
peIIeHHs] YpaBHEHHS
35 Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
' IEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu
CocTaBATh U pelaTh JUHEHHOE YpaBHEHUE UITH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA 0 YCIOBHIO 3a/Ia4H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4yM MOJIy4YeHHBIH pe3yabTar
4 Koopaunate! u rpadguku. OyHKIINN
N300pakaThb Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpPJMHATAM, JIy4H, OTPE3KH, WHTEPBaJbI, 3aIHCHIBATH

YHUCJIOBBIC IPOMCIKYTKH HA anre6pa1/1quKOM SA3BIKC




Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crtpourts rpaduku JTuHEeHHBIX QyHKIMNA. CTpouTh rpaduk GpyHKIMUN Y
' = [x|
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (GyHKIIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tonumarp rpaduyeckuid cHnoco0 TPEACTABICHUS U aHAJIHM3a
4.6 uH(popMaIuy, HW3BJICKaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3

rpaMKOB peaIbHBIX MIPOIECCOB U 3aBHCHMOCTEH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Yucna u BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyroil. [loHsTHE palMOHaNbHOrO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPAJOYMBAHHUE PALMOHAIBHBIX YHCEI
12 Apudmernueckue AecTBUS C pallMOHATIBHBIMY YMCiIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 CreneHb ¢ HaTypalbHBIM II0Ka3aTelIeM: ONpEJeNIeHHe, NpeoOpa3oBaHKe
' BBIPQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEl
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 33/1a4 HA IPOLIEHTBI, PELIEHUE 3a/1a4 U3 PealbHOM MPaKTUKU
. [IpuMeHeHMe TPU3HAKOB [JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKUTEIU
' HaTypaJIbHBIX YHCEIl
16 PeanbHble  3aBucMMOCTH, B TOM uucie Tpsmas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
21 [lepemenHbIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTrMbIe
' 3HAYEHUS TIePEMEHHBIX
95 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenust mo popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIp)KEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CloKeHue, BBIYUTaHNUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaapaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEIN




YpaBHeHust

VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHja NPeoOpa3oBaHUs YypaBHEHUS,

3 PaBHOCHJIBHOCTb YPaBHEHUN

3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEW JMHEHMHOTrO
' YPaBHEHUS, PEILICHUE JIMHEHHBIX YPABHEHUN

33 CocraBieHne ypaBHEHUH 10 yCIOBUIO 3aJ1a4i. Perienre TeKCTOBBIX 3aa4 ¢
' IIOMOLIBIO YPAaBHEHUN

3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpaduk

Cucrema JByX JIMHEHHBIX YpaBHEHUH C JBYMs IepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojacTaHoBKH. [Ipumepsl penieHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHU

4 Koopaunats! u rpaduku. OyHKuun

4.1 Koopaunara Touky Ha mpsMon

42 Yucnossle IpoMexXyTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' MpSMOit

43 [IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
' TOUYKH Ha KOOPJMHATHOM IJIOCKOCTH

w ITpumeps! rpadukoB, 3a1aHHbIX GopMmynamu. UreHue rpaukoB pealbHbIX
' 3aBUCHUMOCTEHN

4.5 [Tonstue pynkuuu. I'papuk pynxnuu. CroiicTBa GyHKIMI

4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkum y = [X|

47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX

ypaBHEHUU




IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
nposepsieMor
0 TpeOoBaHUS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o01mero oopazosanusi Ha ocHoBe ®I'OC

YMeHnue onepupoBarh MOHATUSAMH: HAaTYpPAJIBHOE YHCIIO, TPOCTOE U
COCTaBHOE YHUCIO, JAETUMOCTh HATypallbHbIX YHCEJ, TPU3HAKH
JETUMOCTH, IIeJI0€ YHUCJIO, MOAYJIb YHCJA, OOBIKHOBEHHAs JIpoOb U
JnecsiTUYHas ApoOb, yMEHHE BBIMOIHATH JEHCTBUS C YHCIaMU,
CpaBHI/IBaTI) 158 ynop;umthaTL quciJia, HpCI{CTaBJIHTI) qucjia Ha
KOOPJMHATHOMN NPSIMOM, OKPYTJISATH YKCIa; YMEHUE AeNaTh IPUKHUIKY

Y OLICHKY pe3yJIbTaTa BbIYMCICHUI

YMeHHe onepupoBaTh NOHATHUSAMHU: CTEIEHb C LIEJIBIM ITOKA3aTENEM,
MHOT'OYJIEH, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTYPaJIbHOM CTEIICHU
Oonbllle €IUHUIBI, YMEHHE BBIOJHATH Pacdy€Thl MO (opMynam,
npeoOpa3oBaHus LENbIX, Pa3JI0KEHHNEe MHOTOYJICHa Ha MHOKUTEIH, B
TOM YHCJI€ C HCHOJb30BaHUEM (OpPMYT pa3HOCTH KBagpaToB HU

KBaJApaTa CYMMbI U Pa3HOCTU

YMeHHe OnepupoBaTh NOHATUAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM MNEPEMEHHOW, YMEHHME pellaTb JIMHEHWHBIE YPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUS C OJHOW MEPEeMEHHOM, CHCTEMBbI

JIBYX JINHEWHBIX YPaBHEHUM.

YMeHue onepupoBaTh MOHATHAMH: (QyHKUHSA, Tpapuk (YHKIUH,
YMEHHME ONEpPUPOBATH MOHATHSAMM: IpsiMas MNPONOPLHOHAIBHOCTD,
TuHeMHass  (QyHKOUS, YyMEHHEe CTpouTh rpaduku  QyHKUIUH,
UCMOJIb30BaTh TpadUKU A ONpEeAeTeHUs CBOWCTB IPOLIECCOB U
3aBHUCUMOCTEH, Ui peleHus 3a4a4 U3 Ipyrux y4eOHbIX MPEIMETOB U
pearbHOM JKM3HH; yMEHHE BbIpaXaTb (opMylJaMH 3aBHCHUMOCTH

MCXKAY BECINYNHAMU

YMeHue pemaTh 3aJa4i pa3HbIX TUIOB (B TOM YHKCJIE HA MPOLEHTHI,
JONA M 4YacTH, JABUXKEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTb
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JaCTH YIpaBIeHUS THUYHBIMU

U CceMeiHbIMU (UHAHCAMH); YMEHHE COCTaBJISATh BBIPAKECHMUS,




YpaBHCHHUA 110 YCJIOBHUIO 3aia4H, UCCIICAOBATDH MMOJIYYCHHOC PCIICHUC

" OLICHUBATh HpaBIIOHO,Z[O6HOCTI) IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue BbIOMpPATh MOAXOASIIMA W3YYEHHBIM METOJ IS pelieHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOE U KU3HU, PACIIO3HABATH MIPOSABIICHUE 3aKOHOB MAaTEMATHKHU B
HCKYCCTBE, OIMCHIBATH OTJIEJIbHBIC BBIIAIONIUECS PE3YJIbTaThI,
MOJYYCHHBIE B XOJI€ Pa3BUTHSI MaTEMaTUKU Kak HAyKH, IPUBOIUTH
MIpUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OT€UECTBEHHOMN

¥ BCEMUPHOH UCTOPUH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE
Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 Hucna 1 BBIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OObIKHOBEHHBIE H JECATUYHBIE JpOOHM, TIPOIEHTH, OECKOHEYHBIE
' MepHOANYECcKHe Ipoou

13 Panmonaneubpie uncna. Apudmernyeckue Omepanuyd ¢ paldoOHATIbHBIMU
' qHCcIaMu

14 JleiicTBuTenbHBIC YKicia. ApupMeTHIECKIe ONepallui ¢ JeHCTBUTENbHBIMU
' qHCcIaMu

L5 [TpuOmkEHHBIC BBIYMCIICHUS, TPaBUJIa OKPYTJICHUS, TIPUKHJIKA M OICHKA
' pe3ynbTaTa BRIYUCICHUN
2 AnreOpandecKue BhIPaKCHHS

2.1 BykBeHnHbIe BbIpakKeHUS (BBIPaXKEHUS C IEPEMEHHBIMHU )

25 Crenensb ¢ 1enbIM mokazateneM. CTEeeHb ¢ palliOHAIBHBIM MTOKA3aTeIeM.
' CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpandeckas 1po0b
3 YpaBHeHUS




3.3 Pemienne TeKCTOBBIX 3a1a4

5 OyHKIIUA

- Oyukmst, cnocoObl 3amanus (yHkuumu. [padux dyaxmuu. OO6macTh
. oTpeieNIeHUs] 1 MHOXECTBO 3HaYCHUH (PYHKIIHU.
6 Koopaunats! Ha IPsIMO U INIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edso0.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edso0.ru/7f420482



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

