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INOACHUTEJIBHASA 3AIINCKA

ApnantupoBaHHass — oOpas3oBaTelibHasg MporpaMMa OCHOBHOIO  OOIIEro
oOpazoBanusi yueOHOro Kypca «AnreOpa» mnpeamera «Marematuka» As
c1a0OoCbIIAIIMX U MO3HOOMIOXIINX o0ydaromuxcs (Bapuant 2.2.1) Ha ypoBHE
OCHOBHOTI'0 00111eT0 00pa30BaHus MOATOTOBIIEHA HA OCHOBE: 0

e OenepalibHOTrO rOCYIapCTBEHHOTIO 00Pa30BaTENbHOTO CTaHAAPTa OCHOBHOIO
obmrero oopazoBanus (ITpukas Munnpocsemnienust Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O00),

o [IpumepHoii paboueill MmporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
npeamety «MaremaTukay,

e [IpumepHON MpOTpaMMBI BOCIUTAHUSA, C YYETOM PACIPEACICHHBIX II0
KJlaccaM TpoBepsAeMbIX TpeboBaHUi K pesyiabTaTtaM ocBoeHuss DAOIT OO0 s
oOyyaromuxcsi ¢ HapyumeHussMu ciayxa (Bapuant 2.2.1) (IIpukaz MunuctepcTBa
npocBemieHust  Poccuiickoit  ®enepanun ot 24.11.2022 r. Ne 1025)
OsnaneBasi MmaTeMatnueckuM obOpazoBanueM Ha ypoBHe OOO nHa ocHoBe AOOII
(BapuanT 2.2.1), oOyuwaromuecs y3HAIOT O TOM, KaK MEHSJIACh KapTHHA MHpa
YeJIOBEKa, B COOTBETCTBUH C KOTOPOM MPOUCXOIUIO (POPMUPOBAHUE KYJIBTYPHBIX
LEHHOCTEH, CKIJIabIBAINCh MPEJCTABICHUS O MUPO3AaHMH. AnreOpa sBiIseTCS
OJIHAM M3 OMOPHBIX KypCOB OCHOBHOI'O O0IIEro oOpa3oBaHUs: OHA 00eCIeYnuBaeT
U3Y4YeHHUE APYTUX NUCIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi TPOJOJDKEHUsS OO0pa3oBaHUS U B
MOBCEHEBHOM ku3HU. Pa3Buthe y oOydaromuxcsi Hay4HbIX MPEICTaBICHUN O
MPOUCXOXKJICHUM U CYIIHOCTH anreOpanueckux aOCTpakiui, crnocode OTpakeHus
MaTeMaTUYECKOW HAyKOW SBJIEHUM W MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIHU
MaTEMaTUYeCKOTO0 MOJEIUPOBAaHUS B HAyYHOM TIO3HAHWU MW B MPAKTHUKE
CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBINIJICHUS,
HEOOXOJMMBIX JIJIS aJanTald B COBpeMEHHOM HudpoBoM oOliecTBe. M3ydyenue
anreOpsl oOecreunBaeT pa3BUTHE yMEHUsI HaOJII0JaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS, CITIOCOOHOCTH
apryMEHTUPOBAHO OOOCHOBBIBATH CBOM JIEUCTBHSI W BBIBOJBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHne Kypca anreOphl 0OecreunBacT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYalOIIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, 0000IIeHHe U KOHKPETHU3AIMI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOATEIHLHOM
JESTENIbHOCTH 00yYaIoUIXcs, IOATOMY CAaMOCTOSITENIbHOE PELICHHE 3a71a4 SIBISIETCS
peanu3anuenl NeaTeIbHOCTHOTO TMPUHIMIA 00ydeHus. B cTpykType mporpamMmbl
y4eOHOro Kypca « Aaredpa» Jjisi OCHOBHOTO 001Iero o0pa3oBaHusi OCHOBHOE MECTO
3aHUMAIOT COJEPKATENbHO-METO/IMYECKUE JHHUM: «Yucna ¢ BBIYMCICHUS,



«AnreOpanyecKkre BBIPAKEHUS», «YpaBHEHUS M HEPABEHCTBA», «DYHKIUNY.
Kaxnas u3 3TUX cojAepKaTelbHO-METOAMYECKUX JIMHUM pa3BUBacTCs Ha
MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOICUCTBYS C IPYTUMU €TI0 JTUHUSIMU.
B xome wu3yueHuss y4eOHOro Kypca OOydYalOIIUMCA NPUXOIUTCS JIOTHUECKU
paccykaaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B
nporpaMmy y4yeOHOTo Kypca «Ajiredpay» BKIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3feliax MAaTeMaTHuecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME  OBJAJCHHIO  OOYYaIOIIMMHUCS  OCHOB  YHHUBEPCAJIBHOTO
MatemMaTudyeckoro si3bika. CoAepiKaTebHOM M CTPYKTYPHOM OCOOEHHOCTHIO
yueOHOTo Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHUM «Yucia UM BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaJbHENIIEr0 U3yYeHUs] MaTEeMAaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YUCIIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IpECTaBICHUN O NEHCTBUTEILHOM YHCIIe. 3aBEpUICHHE OCBOEHUS YU CIIOBOM JINHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHUIO.

Conepkanue JByX aireOpandecKux JUHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMs] U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTeMaTHUYeCKOro amnmnapara, HeoOXOIMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB U MTPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHMsl y4eOHbIH MaTepHall TPyNIUPYETCs BOKPYT pallMOHAIbHBIX
BBIpXEHUH. Anredpa JEMOHCTpUPYET 3HAYCHHE MATEMAaTHKH KaK S3bIKa st
NOCTPOCHUS MaTeMaTHYEeCKUX MOJEJeH, ONMUCaHus MPOIECCOB U  SBJICHUHN
peasibHOTO Mupa. B 3amaun oOyuenus anredpe BXOIAT TaKkKe JabHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHUS,
CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHATBHO-TpAa(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
OOy4YaroIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIE U
obmiecte. M3yuenue maTepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCS YMEHUS
UCIIONBb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTUKA —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opmMupoBaHue
MPEACTABICHUM O POJIM MAaTEMaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7 KJIacce U3ydaeTcst ydeOHbIN Kypc «Anredpay,
KOTOPBI BKIJIIOYAET CIEAYIOIINE OCHOBHBIE pa3neibl conepkanus: «YHucma u



BBIYHCIICHUS», «AJreOpanyeckue BBIPAKCHUS», «YPaBHEHUS U HEPaBEHCTBAY,
«DYHKIUW.

Ha u3ydenue yueOHoro kypca «Anredopa» B 7 kiacce oroautcs 102 gaca (3
yaca B HEJIEIIIO).



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMU 4YKciIaMu. PemeHue 3aaad U3 peaslbHOM NMPAKTUKKA HA YacTH, HA
TpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaJIbHON IIPAKTUKH.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycTumble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIECHUS TOJOOHBIX ClIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTO4ICHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTtu. Popmyiia pa3HOCTH KBaApaToB. Pa3ioxeHne MHOIO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEICHUE JINHENHBIX YpaBHEHNN. COCTABIIEHUE YPABHEHUH 10 YCIOBUIO
3aauu. Pernienue TeKCTOBBIX 33/1a4 C IIOMOIIBK YPABHEHU.

JIuneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH U ero rpaguk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMU C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
crnocoboM noAcTaHoBKU. [IpuMeps! pereHnst TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM
YPaBHCHUU.

DOyHKIMHA



Koopnunara Touku Ha npsimoit. HucnoBble MpoMexKyTKH. PaccTosiHue Mexy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOM TI0CcKOCTH. [Ipumeps! rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CpoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI 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 UWHTEpeca K TMPOUNUIOMY H© HACTOSMIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U pealu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO STUYECKUX MPOOIJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BAXHOCTM MaTEMATHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeJI0BEYECKOM
JEATEIIBHOCTH, JTANOB €€ PAa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LUBUIN3ALINH,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpecax CBOEro
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 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYXAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
HX BO3MOXXHBIX MOCIICJICTBUI JISl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCIICHHUS W JEHUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATHH, YCTAHABIMBATh CYUIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €AMHUYHBIC, YaCTHhIE uU oOIIue,
YCJIOBHBIE;



BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaWBaThb apryMEHTAlLMIO, TMPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peELIeHMs, BbBIOMpaTh HauOosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHMSI,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECTIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIEIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHNUS, UCCIECIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4H;

BBIOWpATh, aAHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMamH, WHOW rpadukKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL U (i)OpMy.TII/IpOBaTb CYXKIACHNA B COOTBETCTBUU C YCIIOBUAMU
" nejIsiMHu O6H1€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXKaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 0 XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0J1€ 00CYKIEHMs 3a7jaBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIIEpUMEHTAa,
UCCJIETIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

HNOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI ITPU PEIICHNN YYEOHBIX MAaTEMAaTUYECKUX 3a/1a4;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNINOBBIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YJICHAMU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTBH [IPH PEILICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESITEIBHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEJOCTHKEHHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce oOOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKECHHM, MPUMEHITh pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMN, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE AEHCTBUSA CO CTENEHSAMM C HaTypajbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeEHATh MPU3HAKY JIEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX
yucen.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPQKEHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoInonHITh mpeodpa3oBaHus LENIOT0 BHIPAXKEHHUS B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

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

OCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXUTEIUM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU TOKa3aTEIsIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMS U HEpaBeHCTBA



Pewmiate JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATh, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

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

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

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

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IByMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
yYpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/m Konrpoubnbie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI padoThI
4 .P
1 MCTa T BRITHCICHILL FalHOHATIbHbIC 25 1 https://m.eds00.ru/3T9611VNP
qrcia
2 Anrebpanyeckue BbIpaXXEHUS 27 1 https://m.eds00.ru/XKZQS616W
3 YpaBHCHHS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpapuku. OyHkunu 24 1 https://m.edsoo.ru/HIOIBN9VV
5 [ToBTOpEeHME M 00600IIEHNE 6 1 https://m.edsoo.ru/ XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[MTPOT'PAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bceero H3ydeHusi oOpa3oBaTeSibHbIE pecypchl
padoTshI padoThI
11
1 OHATHE PAIMOHATLHOTO 1 https://m.eds00.ru/JJSPOL J5P
qucia
A N
2 pHQMETHICCKHUE ACHCTBHA C 1 https://m.edsoo.ru/5YQ5110PH
paIII/IOHaJIBHI)IMI/I qucCJI1aMHu
A N
3 pudmeTIICCKHC ACHCTEIA © 1 https://m.eds00.ru/VBKUYALI3
parroHaIbHBIMU YHCIaAMH
A N
4 prgmeTeckne AeiCTBHA ¢ 1 https://m.edsoo.ru/RKKGCDWDX
paHI/IOHaHI)HBIMI/I qucJiIiaMnu
A N
5 puQMeTHICCKHE ACHCTBHA © 1 https://m.edsoo.ru/6J97WH7B0
palroOHAIBLHBIMHU YUCIIAMH
A N
6 puQMeTHICCKHE ACHCTBH C 1 https://m.edsoo.ru/XOBICPKYU
palroOHATLHBIMHU YUCIIAMH
C
7 DABHEHHE, YIOPAIOTHBARHE 1 https://m.eds00.ru/Q5HCAXNNL
paHI/IOHaJ'H)HI)IX qUuCeJl
8 CpasHenHe, ynopszouHBaime 1 https://m.eds00.ru/ZXX160XM6
palMOHATIBHBIX YHCEIT
C
9 PABHCIHS, YHOPIAOTHBAIIe 1 https://m.eds00.ru/68SKNGFY 1
palMOHATBHBIX YHCEIT
10 (CTeneHp ¢ HaTypabHEM 1 https://m.eds00.ru/INAPEMXKP
oxKasarejieM
C
11 TCTICHD © HATYPAIbIEM 1 https://m.eds00.ru/7XOSTGAUE

IIOKa3arcjieM



https://m.edsoo.ru/JJSPOLJ5P
https://m.edsoo.ru/5YQ51IOPH
https://m.edsoo.ru/VBKUYA1I3
https://m.edsoo.ru/RKKGCDWDX
https://m.edsoo.ru/6J97WH7B0
https://m.edsoo.ru/XOBICPKYU
https://m.edsoo.ru/Q5HC4XNN1
https://m.edsoo.ru/ZXX16OXM6
https://m.edsoo.ru/68SKNGFY1
https://m.edsoo.ru/JNAP6MXKP
https://m.edsoo.ru/7XOSTGAUE

12

CreneHb ¢ HaTypaJIbHBIM
HoKazaTeeM

https://m.edsoo.ru/Z2DMK5TOQ

13

14

CreneHb ¢ HaTypaJIbHBIM
IIOKa3aTeseM

CrermneHnb ¢ HaTypaJIbHBIM
MoKasaresiem

https://m.edsoo.ru/30K9HK3E5

https://m.edsoo.ru/XRAU8P9XC

15

Pemenrie OCHOBHBIX 3aj1a4 Ha
JpoOH, TIPOLICHTHI U3 PEATbHOM
MPaAKTUKHU

https://m.edso00.ru/88A9SXJOC

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peaTbHON
MPaKTUKHU

https://m.edsoo.ru/ZK6CAOTT5H

17

18

19

Pemenne ocHOBHBIX 3a/1a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPAKTUKH

Pemenue ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PeaIbHOMN
MPaKTUKU

[Ipu3Haku nenuMocTu,
PAa3JIO)KEHUS HA MHOKHUTEIIN
HaTypaJbHbIX YHCEI

https://m.edso0.ru/XJO0O68PRV

https://m.edsoo.ru/ZRZR56B42

https://m.edsoo.ru/M9B2Y06EH

20

[Ipr3Haku AeNMMOCTH,
pa30KEeHUsI HA MHOKUTEIHN
HaTypaJbHbIX YHCEI

https://m.edsoo.ru/QMEKSFB3K

21

PeannHbIe 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MPONOPIIMOHATBHOCTH

https://m.edso0.ru/ZGBIDNS4T



https://m.edsoo.ru/Z2DMK5TOQ
https://m.edsoo.ru/30K9HK3E5
https://m.edsoo.ru/XRAU8P9XC
https://m.edsoo.ru/88A9SXJ0C
https://m.edsoo.ru/ZK6CAOTT5
https://m.edsoo.ru/XJOO68PRV
https://m.edsoo.ru/ZRZR56B42
https://m.edsoo.ru/M9B2Y06EH
https://m.edsoo.ru/QMEKSFB3K
https://m.edsoo.ru/ZGBIDNS4T

22

PeanbpHbIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

https://m.edsoo.ru/7P7GGF7FW

23

PeannHabIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

https://m.edso0.ru/SDPNI9TZ6X

24

25

PeanpHble 3aBUCHMOCTH.
[psimast u oOpaTHas
POTOPIUOHATIBHOCTH

KoHTpoinbHas pabora 1o Teme
"PanmonanbpHble ynuciaa'

https://m.edsoo.ru/TQHPVAWHS

https://m.edsoo.ru/HBPVHNVWX

26

byKkBeHHBIE BbIpaXKEHUs

https://m.edsoo.ru/6UVOUYGHZ

27
28

Dopmysl
Dopmyisl

https://m.edsoo.ru/ULONSB6MQ

https://m.eds00.ru/811X5GM37

29

30

31

32

ITepemennsbie. Jlonyctumele
3HAYCHHS TIEPEMEHHBIX

[Ipeobpa3oBaHme OYKBEHHBIX
BBIPAXXCHUH, PaCKpbITHE
CKOOOK ¥ IpUBEJICHHE
IMOAOOHBIX ClIara€MBbIX

[Tpeobpa3zoBanue OYKBEHHBIX
BBIPXXCHUH, PaCKpbITHE
CKOOOK U ITpUBEJICHHE
NOJOOHBIX CIaraeMbIX

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKEHUM, PACKPBITUE
CKOOOK U ITpUBEJCHHE
MOTIOOHBIX CIaraeMbIX

https://m.edso00.ru/U1S48TT7P

https://m.edsoo.ru/SAWKAC5UI

https://m.edsoo.ru/NMFL9ZXGT

https://m.edsoo.ru/MT7LIHJTI



https://m.edsoo.ru/7P7GGF7FW
https://m.edsoo.ru/SDPN9TZ6X
https://m.edsoo.ru/TQHPVAWHS
https://m.edsoo.ru/HBPVHNVWX
https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37
https://m.edsoo.ru/U1S48TT7P
https://m.edsoo.ru/SAWKAC5UI
https://m.edsoo.ru/NMFL9ZXGT
https://m.edsoo.ru/MT7LIHJTI

[IpeoOpazoBanre OYKBEHHBIX
BBIP)KEHUI, PACKPBITHE

33 https://m.edsoo.ru/2PS60L2MX
CKO6OK 58 HpI/IBCI[eHI/Ie
HO,I[O6HLIX cJ1aracMbIX
Croii

34 BOHCTBA CTCLICHH C https://m.eds00.ru/NWOPGZD5X
HaTypaJIBHBIM ITOKa3arTecjicM

35 CBoiicTsa cTencnu ¢ https://m.edsoo.ru/FHT0O61K9
HaTypaJII)HI)IM II0Ka3aTcJIcM

36 CBOJCTEA CTENCHH ¢ https://m.eds00.ru/B6428B6HE
HaTypaJ'ILHBIM I10Ka3aTcCJICM

37 MHorousieHb! https://m.edsoo.ru/5SBYRPH63Q

38 MHorouieHsl https://m.edsoo.ru/TX5A1BYOP
C

39 JIOKCHHE, BRITUTAHHC, https://m.eds00.ru/8QUZRWDNE
yMHO)KeHI/Ie MHOTOYJICHOB
C

40 JIOCHHC, BRIMUTAHMC, https://m.edsoo.ru/V1EABSLKS5
yMHO)KeHI/Ie MHOTOYJICHOB

41 Cnosxerue, BEHTHKE, https://m.edso0o0.ru/9SIVSVCCR
y'MHO)KeHI/Ie MHOI'O4YJICHOB
C

42 JIOKCHHE, BRIMUTAHMC, https://m.edso00.ru/SMVOVWOOX
yMHO)KeHI/Ie MHOTOYJICHOB
o N

43 OPMYJIBI COKpAIICHHOTO https://m.eds00.ru/NO4UI1909
YMHOKEHHUS
o N

44 OPMYJIBT COKPALICHHOTO https://m.edsoo.ru/HO43N45XG
YMHO)KCHI/IH
o .

45 OPMYJIIbI COKPAIICHHOTO https://m.edsoo.ru/M65HAZI9K
YMHOXEHUA
o N

46 OPMYJIBI COKpAIICHHOTO https://m.eds00.ru/GKZX20Z60

YMHOXCHHA



https://m.edsoo.ru/2PS60L2MX
https://m.edsoo.ru/NW0PGZD5X
https://m.edsoo.ru/FHT0O6IK9
https://m.edsoo.ru/B6428B6HE
https://m.edsoo.ru/5BYRPH63Q
https://m.edsoo.ru/TX5A1BY0P
https://m.edsoo.ru/8QUZRWDNE
https://m.edsoo.ru/V1EAB8LK5
https://m.edsoo.ru/9SIVSVCCR
https://m.edsoo.ru/8MVOVWOOX
https://m.edsoo.ru/NO4UJ1909
https://m.edsoo.ru/HO43N45XG
https://m.edsoo.ru/M65HAZI9K
https://m.edsoo.ru/GKZX2OZ60

47

DopMyIbl COKpAIEHHOTO
YMHOKEHUS

https://m.edso0.ru/I0VSJ490G

48

49

Paznosxenne MHOTOYICHOB Ha
MHOXUTCIIN
Pa3noxeHrne MHOIOWIEHOB Ha
MHOYKUTEIHN

https://m.edsoo.ru/SNDJBUQPC

https://m.edsoo.ru/IFZ9ZMWBF

50

PasnoxxeHne MHOTOYIEHOB Ha
MHOUATEIN

https://m.edsoo.ru/VHOY083S6

51

52

53

PasnoxxeHne MHOTOYIEHOB Ha
MHOXHUTEITN

KonTponbhas pabota no Teme
"AnreOpanyeckue
BBIPAXKCHUS"

VYpaBHeHue, IpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUMU

https://m.edsoo.ru/OW7BZH4R7

https://m.edsoo.ru/BDDEVS4EK

https://m.edsoo0.ru/GRH9GP2KI

54

JIuHeitHoe ypaBHEHUE C OHOU
IIEPEMEHHOM, pelIeHNE
JIMHENHBIX YPAaBHEHUN

https://m.edsoo.ru/J9IAC3MES

55

56

57

JIuHeitHoe ypaBHEHUE ¢ OJHON
IIEPEMEHHOM, pelIeHNE
JIMHENHBIX YPaBHEHUN
JIuneliHOe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHENHBIX YPAaBHEHUN
Pemenue 3a1a4 ¢ MOMOIIBIO
ypaBHEHUN

https://m.edso00.ru/OQRSEM6NP

https://m.edso0.ru/D69WXR0O9D

https://m.eds00.ru/PQ795X9GS



https://m.edsoo.ru/I0VSJ49QG
https://m.edsoo.ru/SNDJBUQPC
https://m.edsoo.ru/IFZ9ZMWBF
https://m.edsoo.ru/VHOYO83S6
https://m.edsoo.ru/OW7BZH4R7
https://m.edsoo.ru/BDDEVS4EK
https://m.edsoo.ru/GRH9GP2KI
https://m.edsoo.ru/J9IAC3MES
https://m.edsoo.ru/0QRSEM6NP
https://m.edsoo.ru/D69WXRO9D
https://m.edsoo.ru/PQ795X9GS

Pemenue 3a1au ¢ mOMOIIBIO

58 . 1 https://m.edsoo.ru/NAYY0Z53U
ypaBHEHUH

59 Peetine %a;[aq ¢ HOMOIHBIO 1 https://m.edsoo.ru/A2Y4UUQVN
ypaBHEHHIA

60 Pemenne iaﬂaq ¢ TTOMOTHBIO 1 https://m.edsoo.ru/N9YLOHCLZ
ypaBHEHUH

61 Jlunciiiioe YpABHCHHE C ABYMs 1 https://m.eds00.ru/W14L GR2MY
HNEPEMEHHBIMU U €ro rpaduk

62 Jlineiitioe ypapHetie ¢ AByMs 1 https://m.eds00.ru/L8TETJ2C6
NEPEMEHHBIMH U €T0 IpaduK
Cucrema 1ByX JIMHEHMHBIX

63 YpaBHEHUH C IBYMS 1 https://m.eds00.ru/QTD7JFP1]
HepEeMEHHbIMU
Cucrema 1ByX JTMHEHHBIX

64 YPaBHEHHUH C IByMs 1 https://m.edso0.ru/OAGIEXGNA
HepEeMEHHbIMU
Cucrema ByX JTMHEHHBIX

65 YpaBHEHUU C IBYMSI 1 https://m.edsoo.ru/HPXUV46S1
NIepEeMEHHBIMH
Cucrema ByX JTUHEHHBIX

66 YpaBHEHHH C IByMS 1 https://m.eds00.ru/OUPINYNVT
TIepEMEHHBIMH

67 Pemenue cucrem ypaBHEHUI 1 https://m.eds00.ru/3ATJIIWTX

68 Pemenue cucrem ypaBHEHUI 1 https://m.eds00.ru/4ARXQ705DK

69 Pemenue cucrem ypaBHEHUI 1 https://m.eds00.ru/K46JM2756

70 Pemenue cucreM ypaBHEeHUH 1 https://m.edsoo.ru/BOE2ZSFE2

71 Pewenue cucreMm ypaBHEHUN 1 https://m.eds00.ru/SJOXABKO1



https://m.edsoo.ru/NAYY0Z53U
https://m.edsoo.ru/A2Y4UUQVN
https://m.edsoo.ru/N9YL9HCLZ
https://m.edsoo.ru/W14LGR2MY
https://m.edsoo.ru/L8TETJ2C6
https://m.edsoo.ru/QTD7JFP1J
https://m.edsoo.ru/OAG9EXGNA
https://m.edsoo.ru/HPXUV46S1
https://m.edsoo.ru/OUP9NYNVT
https://m.edsoo.ru/3ATJ9JWTX
https://m.edsoo.ru/4RXQ705DK
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/SJOXABKO1

KontponbHast pabora no Teme

72 " N " 1 https://m.edsoo.ru/8UUBMW2MW
JluHeiHbIe ypaBHEHHS

73 Koopaunara Touku Ha mpsiMoit 1 https://m.edso0.ru/J66IRK3NT

74 YuciioBbIe TPOMEKYTKH 1 https://m.edsoo.ru/S8FASVYRF

75 UucnoBble IPOMEXKYTKU https://m.edsoo.ru/MAHAVI111]
Paccrosiaue Mexy nBymst

76 TOYKaMHU KOOPJIMHATHOU 1 https://m.edso00.ru/9QZUGCUFD
PAMOM
PaccrosiHne Mexy 1ByMst

77 TOYKaMU KOOPJAMHATHOU 1 https://m.edsoo.ru/P\VV132Y 944
PAMOM
IT

78 PAMOYTOJIbHAZ CHCTEMA 1 https://m.edso0.ru/C030ERB50
KOOpJMHAT Ha TUIOCKOCTH
IT

79 PAMOYTOTIbHA CHCTeMA 1 https://m.edso0.ru/NCF8JGC5X
KOOpJMHAT Ha TUIOCKOCTH
IT

80 pHMEpEI rpaduKos, 1 https://m.edso0.ru/OPJQUG389
3a/laHHBIX hopMynaMu
IT

81 PHMEPI IPaQHKOB, 1 https://m.eds00.ru/LOC2FIZXO
3a/laHHBIX (opMyTaMu
IT

82 pHMEpb IPaHKOB, 1 https://m.eds00.ru/QBNSNXORE
3a/laHHBIX opMyIaMu
g

83 TeHue Ip a(beKOB PEAILHbIX 1 https://m.edsoo.ru/DXYUCRJOB
3aBHCUMOCTEH
g

84 TCHHE IPAGHIKOB peallbHBIX 1 https://m.eds00.ru/6KOKNZOTV
3aBHCHMOCTEH

85 [onsarue QpyHKIIUN 1 https://m.edsoo.ru/07DA7MB42

86 I'paduk dysaxmm https://m.eds00.ru/TZMJKT53T



https://m.edsoo.ru/8UUBMW2MW
https://m.edsoo.ru/J66IRK3NT
https://m.edsoo.ru/S8FASVYRF
https://m.edsoo.ru/MAHAVI11J
https://m.edsoo.ru/9QZUGCUFD
https://m.edsoo.ru/PV132Y944
https://m.edsoo.ru/C030ERB50
https://m.edsoo.ru/NCF8JGC5X
https://m.edsoo.ru/OPJQUG389
https://m.edsoo.ru/L0C2FIZXO
https://m.edsoo.ru/QBN8NX0RE
https://m.edsoo.ru/DXYUCRJ0B
https://m.edsoo.ru/6K9KNZ0TV
https://m.edsoo.ru/07DA7MB42
https://m.edsoo.ru/TZMJKT53T

87 CaoticTBa (yHKIUI 1 https://m.eds00.ru/5JSWIHWRK
88 CgoiicTBa GHyHKIHHA 1 https://m.eds00.ru/XZFOX71JC
89 Jluneitnas yHKIHS 1 https://m.eds00.ru/C3FTZAUXY
90 Jlunetinas QpyHKIUSA 1 https://m.eds00.ru/CSINSCITT
91 Hoctpoeitie rpadika 1 htps://m.eds00.ru/ALDEVUWTL
JTUHEHHOH QyHKIUH
92 HOCTIU) oerume rpaguia 1 https://m.edso0.ru/AG8V2CCL2
JTMHEHHOU QYHKINU
93 I'paduk pynkuuu y =|x| 1 https://m.edsoo.ru/U2B6LBB43
94 I'padux pynkuum y =[x| https://m.edsoo.ru/L17LHIBMJ
KontponbsHas paboTa 1o reme
95 "Koopmsatsi u FpacpHUK - 1 https://m.eds00.ru/057QJMNO5
Oyukuun" / Beepoccuiickas
poBepoyHas paborta
HToroBast KOHTpOJIbHAS
96 pabota / Bcepoccuiickas 1 https://m.edsoo.ru/UJPPNSA43
poBepoyHas paborta
[ToBTOpEHNE OCHOBHBIX
97 HOHSITUH U METOJOB Kypca 7 1 https://m.eds00.ru/69MBVGGTM
Kjacca, 0000IIIeHrE 3HAHU I
[ToBTOpEHKME OCHOBHBIX
98 HOHSITUHA U METOJOB Kypca 7 1 https://m.edsoo.ru/VM6BWRAO1
Kjacca, 0000IIIeHrE 3HAHUH
[ToBTOpEHKME OCHOBHBIX
99 MOHSTUN U METOJIOB Kypca 7 1 https://m.edso00.ru/0501XLYKM

Kjacca, 0000IIeHre 3HAHUH



https://m.edsoo.ru/5JSWIIWRK
https://m.edsoo.ru/XZFOX7IJC
https://m.edsoo.ru/C3FTZAUXY
https://m.edsoo.ru/CSJN5C1TT
https://m.edsoo.ru/ALDEVUW7L
https://m.edsoo.ru/AG8V2CCL2
https://m.edsoo.ru/U2B6LBB43
https://m.edsoo.ru/L17LHJBMJ
https://m.edsoo.ru/057QJMN05
https://m.edsoo.ru/UJPPNSA43
https://m.edsoo.ru/69MBVGGTM
https://m.edsoo.ru/VM6BWRAO1
https://m.edsoo.ru/05O1XLYKM

100

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJI0B Kypca 7
Kjacca, 0000IIeHre 3HAaHUH

https://m.edsoo.ru/NXJOTIV2B

101

IToBTOpEHNE OCHOBHBIX
MOHATUN U METOJOB Kypca 7
Kj1acca, 0000IIeHrE 3HAHUH

https://m.edsoo.ru/STWCLI18ED

102

OBIIEE KOJIMYECTBO YACOB I1O0

IToBTOpEHHME OCHOBHBIX
MOHATHI U METOA0B Kypca 7
KJ1acca, 0000IIeHre 3HaHU I

I[TPOTPAMME

102

https://m.edsoo.ru/VFV8G92 XL



https://m.edsoo.ru/NXJQTIV2B
https://m.edsoo.ru/3TWCL18ED
https://m.edsoo.ru/VFV8G92XL

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 BoemonusaTe, coyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBL,
' apudMeTHIecKue NeHCTBUA C pallHOHAIBHBIMU YHCIAMHU
HaxomuTe  3HAYeHHWS  YHCIIOBBIX  BBIPQKCHUH,  MPUMEHSTH
1.2 Pa3HOOOpa3HbIEC CIIOCOOBI ¥ TIPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX
BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH
[lepexonuTs OT oOAHON (QoOpMBI 3amMcH 4YHCEeNl K Jpyroi
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PAIIMOHAIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BBIONHATE MPUKHUIIKY U OIEHKY pe3yiibTaTa BBIUYMCICHUH, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKCHUN. BBINONHATH JOEUCTBUS €O
CTETICHSIMU C HAaTYpaJIbHBIMH MTOKa3aTeISIMH
17 [TpuMeHSATh TPHU3HAKH ACTMMOCTH, pa3lIOKEHHEe Ha MHOXHUTEIH
' HATypaJIbHBIX YUCEIl
Pemate  MpakTUKO-OPHEHTHUPOBAHHbIE 33Ja4yH, CBS3aHHbIE C
OTHOIICHWEM  BEJIWYHMH,  NPOTMOPIHOHAIBHOCTHIO  BEJHYMH,
1.8 NPOLIEHTaMH, HHTEPIPETUPOBATh PE3YJbTaThl pEIICHHUs 3aj1ad C
y4€TOM OrpaHHYEHHH, CBSI3aHHBIX CO CBOHCTBAMHU PaCCMaTPHBAEMBIX
00BEKTOB
2 AnrebpanuecKue BHIPAXKCHUS
21 Hcnonp3oBaTh anreOpanyecKkyrd TEPMHHOJIOTHI0 U CHMBOJHKY,
' IPUMEHSATH € B MPOLIECCe OCBOCHMS yUeOHOT0 MaTepuana




Haxonuts 3HaueHuss OyKBEHHBIX BBIPAKEHUN MpU  3aJaHHBIX

22 3HAYEHUSX [IEPEMEHHBIX
23 BeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHHS B MHOTIOWICH
' NPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBIIIOIHATE YMHOKEHUE OJTHOWICHA HA MHOTOWIEH U MHOTO4JIEHA Ha
2.4 MHOI'OWIEH, IPUMEHATh (OpMysbl KBajpaTa CyMMbl M KBajpaTa
pazHoCTH
OcCylIecTBISATh  pa3joKEHUE MHOTOWIEHOB HA MHOXUTEIH C
2.5 IIOMOILBIO BEIHECEHUS 32 CKOOKU OOIIEro MHOXKHTEIS, TPYIIUPOBKH
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKECHHS
26 [TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEIICHUS Pa3IUNYHbIX
' 3aJa4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pEaJlbHON IIPAKTUKHU
27 Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU ITOKA3aTEISIMU
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 VYpaBHEHHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IIpaBUJjIa MEPEX0aa OT UCXOTHOTO YPABHEHMS K PAaBHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOAbl TNPU PEIIeHUH JIHMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate mnpuMepbl Map 4HCEd, SBISIOUMXCA PELICHHEM
' JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'PaUKOM, IPUBOAUTH IPUMEPHI
pelleHus ypaBHEHUs
35 Pemate cucteMbl JIByX JIMHEWHBIX YpPaBHEHMH C  JByMs
' NEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu
CocraBisTh 1 penaTh JUHEMHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA 0 YCIOBHIO 3a/Ia4H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHkuun
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTCPBAJBI, 3alMChIBATh

YHUCJIOBBIC TPOMCIKYTKH HA aJII‘66paI/I‘-IeCKOM SA3BIKC




Otmeuath B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHM II0 3aJaHHBbIM

4.2
KOOpJMHATaM
43 Crtpouts rpaduku JTuHEHHBIX QyHKIMA. CTpouTh rpadux GyHKkIUU Y
' = [x|
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTs 3HaueHue (GyHKIMK 1O 3HAYCHUIO e€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAIHM3a
4.6 uH(popMaIuy, HW3BJICKAaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3

rpaMKOB peaIbHBIX MIPOIECCOB U 3aBHCHMOCTEH

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna 1 BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE U JECSITUYHBIE, NEPEXO/] OT OJHON (OPMBI 3arucCU
11 apoGeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIMOHATIBHBIX YHCET
1o Apudmernueckue AeWCTBUS C pallMOHATIBHBIMY YnciIaMu. Pemenne 3a1a4 u3
' peayibHOM MPaKTUKK HA YacTH, Ha IpOOH
13 Crenenb Cc HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesieHue, mnpeoOpa3zoBaHue
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aIMCh OOIBIINX YHCEI
14 [IporeHThl, 3amuch NPOLEHTOB B BUAE ApoOU U JIpoOH B BHUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 33/1a4U Ha MPOLIEHTHI, PELICHHE 3a]a4 U3 PEaIbHOM MPaKTHUKU
15 [IpumeneHne NpPU3HAKOB JEIUMOCTH, pa3lIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEI
16 PeanbHble  3aBHCMMOCTH, B TOM 4YHCIe TpsMas U oOparHas
' MPONOPLMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKEeHUs




IIepeMeHHBIE, YNCIOBOE 3HAUEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTUMBIE

21 3Ha4YeHUs IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMU B BuUAE (OPMYIIbI.
' Beruncnenus o hopmynam
23 [IpeoOpasoBanue OYKBEHHBIX BBIPAXECHHUH, TOXKAECTBEHHO paBHBIC
' BBIPA)KEHUS
2.4 CBoiicTBa CTENEHN ¢ HaTypaJIbHBIM [10Ka3aTeleM
T OpnHounensl 1 MHOrowieHsl. CreneHb MHOrouieHa. CiiojxeHue, BBIYUTaHue,
' YMHOKEHHE MHOTOUYJICHOB
@opMyJibl  COKpPAIIEHHOTO YMHOXXEHUS: KBaJpaT CyYMMBbl W KBajpaT
2.6 pasHoctu. DopMyna pasHOCTH KBaapaToB. Pa3nojkeHHe MHOTOYJICHOB Ha
MHOKHUTEIN
3 VYpaBHeHust
o VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBUja MpeoOpa3oBaHUs YpaBHEHUS,
' PAaBHOCUIIBHOCTh YPaBHEHH
3.2 JIuHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOTO
' ypaBHEHHMs, PElIeHNE IMHEHHbBIX YpaBHEHUH
33 CocraBieHue ypaBHEHUH 110 YCIIOBHIO 33/1a4M. Perenne TeKCTOBBIX 3a/1au C
' IIOMOIIIbI0 YPAaBHEHUI
3.4 JIuHeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 Ipaduk
Cucrtema JByX JMHEHHBIX ypaBHEHUH C JByMsl NepeMeHHbIMHU. Perienue
3.5 CHCTEM ypaBHEHHH CrIOCOOOM TOACTaHOBKH. [IprMephI peneHns TEKCTOBBIX
3aJa4 C MOMOIIBIO CUCTEM ypaBHEHUH
4 Koopaunats! u rpadpuku. @yHKIuu
4.1 KoopaunaTa Touku Ha npsiMoit
42 YucaoBble MPOMEXYTKH. PaccTosHuE MEXTy TIBYMsI TOUKaMU KOOPAMHATHON
' psAMOM
13 [IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPAWHATHOH TIOCKOCTH
44 [Tpumepsr rpadukos, 3agaHHbIX hopmynamu. UTteHne rpadMKoB peabHbBIX
' 3aBUCUMOCTEN
4.5 [onsarue gpynkun. I'papux pynkuuu. CroicTBa QyHKIIHIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'padux Gyakmnmm y = [x|




4.7

I'padmueckoe perneHne IWHEHHBIX YypaBHEHUH W CHUCTEM JIMHEWHBIX

ypaBHEHUH




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXXECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpadHUuecKoe IpelCTaBICHHUE
MHOJKECTB JUIsI OIKCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 3a/1a4 U3 IPYTUX YI€OHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONIPEICIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE W JIOKHBIC
BBICKA3bIBaHUs, MPUBOJIUTH NPUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JEIUMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YIOOPSIOYMBATh YHWCJA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISITH YHUCIA; YMEHUE JenaThb MPUKUIKY U OLICHKY

pe3yJsibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIN KOPEHb, MHOTOUJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéThl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPDAKCHUH U
BBIPAXEHUI C KOPHAMM, pPa3/IoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHMEM (OPMYT Pa3HOCTH KBaJApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHENHbIE U KBAJIpaTHbIC YPABHEHUS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHUE HCIIONIb30BaTh KOOPAMHATHYIO
IPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ui M300pa)KE€HUs pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITU
¢GyHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHHE OIIepUpPOBATH MOHSTUSIMU: npsimMasi
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTG, TMapaboina, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUUH, HUCHONb30BaTh TIpaduku UL
OTpe/IeNIeHUs] CBOMCTB IPOILIECCOB U 3aBUCUMOCTEW, AJISl pelIeHUs
3ajjay U3 JPYrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHHE

BbIpaXxkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BaTENbHOCTEN, (OPMYIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 33734, B TOM YUCIIE 33Ja4 U3 JPYrux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE HA MPOLIEHTHI,
JOIM W 4YacTd, JBHKEHHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aud U3 00J1aCTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

IIOJIyYEHHBIX PE3YJITATOB

YMeHue onepupoBarh NOHATHIAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMasi,
oyd, JIOMaHas, yToJI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




NOPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OWCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHUK,  IMapajuleJiorpaMM,  poMoO,
IPSIMOYTOJIBHUK,  KBajparT, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 TIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICILHOCTh U MEPIECHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMEHHE PacliO3HABATh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMUMHA yIJla, CHHYC U KOCHHYC yIJla TPEYroJIbHUKA), IJIOLIa/lb;
YMEHHE OIIEHUBATh pa3Mephbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMYyNBl MEpUMETpa U IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNIeNuIea; YMEHUE TPUMEHATh TPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS IJINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUTYpBl M UX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONCprupoOBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKaIAPHOC TIPOU3IBECACHUC
BCKTOPOB;, YMCHHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
NpEaACTaBIICHUA JAHHBIX W PCIICHUA 3ajjad, B TOM 4YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMenue ONCprUpoOBaTh IMOHATUAMU: CTOJIOMKOBBEIE U KPYTOBLIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKOoe, MeIHuaHa,
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HanOoJIbIlIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yYMEHUE W3BJIEKaTh, MHTEPIPETUPOBaTh M  IPeoOpa3OBHIBATDH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0NMIAX ¥ Ha JMarpamMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLIECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUYMHBI B

OKpYXaroIIleM MUpe

YMeHue onepupoBaTh MOHITHAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIH HCXO[)
CIIy4aifHOTO OIBITa, CIy4YallHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJAUTb BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I H3y‘leHHBII>i METOH JIs1 pPCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHEI MATEMATHUYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XU3HU, paCliO3HABATH MIPOABJIICHHUEC 3aKOHOB MATCMATHUKNU
B HCKYCCTBEC, OIIMCbIBATH OTACIIBHBIC BBIJAIONIUECA PE3YJIbTAThI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATUKU KAK HAYKH, ITPUBOJUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n nx aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'J
IHO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIIECHUSA

11 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEel

1o OOBbIKHOBEHHBIE W JAECATUYHbIE  JpoOM, TPOLEHTHl, OECKOHEUYHbIE
' MIePUOIUYECKHIE IPOOH

13 Panmonanehple umcna. ApudMmeTHyeckue oOmepaluu ¢ palloHaIbHBIMU
' quciIaMu

14 JelicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMu

Le [TpubnnxEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BbIPAKECHHS

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nenslM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHH

2.3 MHorousneHs!

2.4 AnrebGpanueckas ApoOb

”s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  crtemeHu.  JledicTtBus ¢
' apupMeTHUeCKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEpaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
' YPaBHEHUNU

39 Llenbie u npOOHO-panOHAIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE10BATENBHOCTH

4.1 ITocnenoBaTENBHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEIHLHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hymu gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakCUMyMBbl U
MUHMMYMb! ¢QyHKuMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (QYHKLHMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpAMOi U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEJINYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padur




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






