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COJAEPKXAHUE
Ne
HanmenoBanue pasnenos Ne ctp.

n/m

1. | IlosicHUTe/IbHAS 3aNHCKA 3

2. | ConepxxaHue y4eOHOT0 nmpeamera 6
7 kJyacc 6
8 KJacc 7
9 kmacc 8

3. | [lnanupyemble 00pa3oBaTebHbIE Pe3yJIbTAThI 10
JIM4HOCTHBIE Pe3ybTaThI 10
MeranpeameTHble pe3yabTaThl 11
[IpeameTHbIe pe3yabTaThl 14

4. | TemaTuueckoe NIAHMPOBAHHE 19
7 knacc 19
8 Kiacc 20
9 kiacc 21

5. | [loypouHoe ni1aHUpOBaHUE 22
7 xnacc 22
8 KJacc 31
9 knacc 40

6. | IIpoBepsieMble TpeGOBaHMS K pe3y/bTaTaM OCBOCHHSI OCHOBHOM 50
o0pa3oBaTe/IbHOI MPOrpaMMBbl

7. | ITpoBepsieMble 3JIeMeHTbI COJIEPKAHUS 56

8. | IIpoBepsiembie Ha OI'D mo MaTeMaTHKe TPeGOBAHMA K pe3y/bTaTam 61
OCBOEHHSI OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbl OCHOBHOI'O 001IET0
o0pa3oBaHus

9. |IlepedeHb 3JIeMEHTOB cofep:KaHMs, NpoBepseMbIX Ha OI'D no 65
MaTeMaTHKe

10. | YueOHO-MeTOAMYECKOE O0ecnedeHne 00Pa30BaTEJIHLHOIO Mpoiecca 67

OO6s3aTenbHble yueOHble MaTepHalibl JUIsl yI€HUKA
Metoandeckne MaTeprabl sl YU TS
[{udposbie oOpazoBaTeIbHBIE PECYPCH U PECYPCHI CETH HHTEPHET




HOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma o yueOHOMY nipeameTy «Anredpay» (6a30BbIii ypOBEHB)
s ooyuaromuxest 7-9 kimaccob AHOO «Axkanemuueckuid juniei «Bmagumupy
(manee cooTBeTcTBEHHO — PabOowass mnporpamma, Jlunei) pa3pabotaHa B
COOTBETCTBHUHU C TPEOOBAHUSIMU U C YUETOM:

- ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpa3oBaHUM B
Poccuiickon @enepaunm»;

- pacnopsikenusi IIpaBurensctBa Poccuiickori ®Penepanuu ot 24.12.2013
Ne  2506-p «OO0 yrBepxkaeHuun KoHuenuuu pa3BUTHS MaTEMaTUYECKOIO
oOpazoBanus B Poccuiickoit deneparumny;

- mpukasza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O0 yTBepx’aeHUH
[Topsinka opraHu3aliu W OCYILECTBIEHUS OOpa30BaTEIbHON NEATETLHOCTH II0

OCHOBHBIM  00IIeoOpa3oBaTeNbHBIM  TIporpamMmMaM —  00pa3oBaTeIbHBIM
nporpaMmMaM HayajlbHOrO OOIIEro, OCHOBHOIO OOIIEr0 M CpPEeIHEro OOIIEro
o0pazoBaHUsD;

- mpuka3za Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yTBepx’ACHUU
(denepanbHOrO0 TOCYJApCTBEHHOTO O0pa30BaTEIbHOIO CTaHJIApPTa OCHOBHOTO
obmiero oopazoBanus» (nanee — ®I'OC O00);

- mpukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO06
YTBEPXKIACHUM (enepaibHOil 00pa3oBaTebHOM MporpaMmbl OCHOBHOI'O OOILEro
o0pa30BaHMsD C U3MEHEHUSIMU, BHECEHHBIMU MTPUKa30M MuHnpoceleHus: Poccun
ot 22.06.2026;

-CIl 2.4.2.4283-26 «CaHUTapHO-IHIEMUOIOTUYECKHE TpeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS U OOYy4YEHHs, OTAbIXa M O3JI0POBJICHUSA JEeTel H
MOJIOZIEKUY, YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIaBHOTO CAHUTAPHOIO Bpaya OT OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruenuyeckue HOPMATHBBI W TpeOOBaHUS K
oOecrieueHunto 6e30MacHOCTH U (MJIK) OE3BPETHOCTH ISl YENIOBeKa (PAKTOPOB Cpeibl
OOUTaHUs», YTBEPKICHHBIX MOCTAHOBJICHHEM TJaBHOTO CAaHUTAPHOTO Bpaya OT
28.01.2021 Ne 2;

- OCHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
JIunes;

- y4eOHOro 1iaHa OCHOBHOTO 00111ero oOopazoBanus Jluies;

- paboueit mporpamMmbl Boctiutanus Jlures;

- ¢hemepaibHON  pabouell TMporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
«MaremaTtuka» (0a30BbIii ypoBeHb) nns 5-9 KiaccoB 00pa3oBaTeNbHBIX
OpraHu3alyii, BKIIoYarolen gpeaepaibHyo padouyro IporpaMmy yueOHOTo Kypca
«Anrebpa» B 7-9 kiaccax.
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AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOMN KU3HU. Pa3BuTHe y 00yuarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH anreOpanuyecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTUIECKOW HAYKOH SBICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIMPOBAHHUS B HAYYHOM
MO3HAHUH M B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOW JEMCTBHSI U BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCreuynBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETH3AINI0, abCcTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Yucna u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSIKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
IpYyTMMH €ro JHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommmcs
IPUXOJIUTCS JOTMYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOPBbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne muHMA «YWcCIa ¥ BBIYMCICHUS» CIYXUT OCHOBOW st
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOUIHXCS
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHON
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (hopMHpoBaHHEM
NPEICTaBICHUIN O IEHCTBUTEIILHOM YHCIIe. 3aBEPIIICHIE OCBOSHUS YMCIOBOM JINHUN
OTHECEHO K cpeaHeMy 001meMy 00pa30BaHHUIO.
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Conepkanue JByX anreOpanyeckux JUHUN — « AIreOpanvecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHbBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3blKa JJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydueHus anreOpe BXOAT TakxKe ajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJI1 OCBOEHHUS Kypca
MHQOpPMATUKHA, W  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHMS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUK HALEIEHO Ha MOJyYeHHUE
OoOy4aronMMHCs 3HaHUU O (PYHKLIMSIX KaK BaKHEHILEH MaTeMaTUYECKON MOJENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHHUM B IPUPOE U
obmiectse. M3yueHue MmaTepuasna cnocoOCTByET pa3BUTHIO Y 00YUaIOIINXCsl YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpavdeckue BBIPAXKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kjiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezenio), B 9 kmacce
— 102 yaca (3 yaca B Hezento).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOW (POPMBI 3aIUCH
npobeit k gpyroil. IloHsTwe palMOHAaIBHOIO 4YHCA, 3aluCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMOHANIBHBIMU YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
TpoOH.

CreneHb C HaTypallbHBIM [OKa3aTeJeM: OIpe/esieHrue, NpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE ONPENENCHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337aul Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne NOPU3HAKOB  ACIMMOCTH, pAa3JIOKEHUE Ha  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

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

AJiredpandeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTrMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuja npeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM IOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYMTAHHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMyJIbI COKPAILIEHHOTO YMHOKEHUSA: KBaAPaT CyMMBI
Y KBaApar pasHocTtu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxeHne MHOIO4ICHOB Ha
MHOKHUTEJIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIIOBUIO
3a1auu. PenieHre TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHME C IByMs IEPEMEHHBIMM U ero rpaguk. Cuctema qByX
JMHEWHBIX YPAaBHEHHM C AByMs IEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
cnocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHECHUU.



DOyHKIUA

Koopaunarta Touku Ha npsiMoil. YncioBbIe TPOMEXYTKU. PaccTosiHue Mexay
JBYMsI TOUKaMU KOOPAUHATHON PSIMONA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcimucca U opAuHATa
TOYKHU Ha KOOPAWHATHOM TuiockocTh. [Ipumepst rpadmkoB, 3aaHHBIX (HOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTel. [lonsitue pyukimu. I'padux GyHkmm.
CaoiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpapuk. ['paduk Gynkimum y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC

Yucsia ¥ BbIYMCICHUS

KBaapatHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBLHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [{efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LenabIM IOKa3aTeneM U €€ cporictBa. CTaHAapTHAS 3alUCh YHACIIA.

AnredpanvyecKue BbIPAKEHUSA

KBazgpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PanronanbsHbie BRIpRXKEHUS U UX MTPeoOpa3oBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIE YPaBHEHMUS.

['padrueckas mHTEpHpeTalnys ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
JVHEMHBIX YpaBHEHUU C JByMsl IE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEWHBIX YPABHEHUM C JIByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpeesieHrs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOsI 3aaHust GyHKIIH.

I'paduk ¢Pynkuun. Yrtenue cpoiicTB ¢yHKuuu mo €€ rpaduky. [Ipumeps
rpadukoB QyHKINIHA, OTpaXKAIOIIUX PEabHbBIE MPOIIECCHI.
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OyHKIMKA, OMUCHIBAOIINE TMPSMYI0 H OOpaTHYIO MPOMOPIMOHATHHBIE
3aBHCHMOCTH, HX rpadukn. Oykiun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHH.

9 KVIACC

Yuciaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICUCTBUTEIbHBIC YUCTIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU MPSMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYKAIOIIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[Tpubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yabTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHN M, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHaTHI
BEPILMHBI Tapaboibl, OCb CAMMETPUHU TapadoJIbL.

I'paduxu dyuxomit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x| , u ux
CBONCTBA.
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Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO popMyIoit u hopmyIiol N-To wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(MeTHIecKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI IIEPBBIX N UJICHOB.

N300paxeHne 4IEHOB apU(PMETHUECKOH U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOTI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKM3HU JJIsl YCHEIIHOW MpOoQeCCHOHATBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYTHHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJBHOMY U  O3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCy>KIEeHUM, YMEHHUIO BHUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMEe B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIA3ALNU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



11

6) ¢usumueckoe BocuuTranue, GopmMHpoBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJTYYHsA:

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0POBbs, BEACHUS 3J0pOBOro  oOpa3a JKM3HH  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAaKOT0 K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHHUE:

OpHMEHTALIMEN HA MPUMEHECHUE MATEMAaTUUECKUX 3HAHUM JJIs pEIICHU 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
HX BO3MOXKHBIX MOCIICJICTBUI ISl OKPY KAIOIIEH Cpeibl, 0CO3HAHHUEM TJI00aTHbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM 1 IMyTeH UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHUSAX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTb B COBMECTHOU JEATECIHBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONpEAECICHUs] TOHATHH, YCTAHABIMBATh CYLICCTBCHHBIM  IPU3HAK
KJaccupuKalu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTE W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU OOIIue,
YCIIOBHBIE;
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BBISIBIIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeurss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npeiaraTb KpUTEPUM AJIs BBISBIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3AKIFOUEHHI 110 aHAJIOTUU;
pa30buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALUIO, IPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CroOco0 permeHuss ydyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAapUAaHTOB pEUIeHMs, BbIOMpaTh Hauboyiee MNOAXOASAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIONIb30BaTh BOIMPOCH! KaK HCCIIEOBATEIbCKUNA MHCTPYMEHT TMO3HAHMS,
(bopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITEIbHO COCTABIEHHOMY IIJIaHY HECJIOKHBIH
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIEIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOIH;
CaMOCTOATENLHO (POPMYJIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlecca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

PaGora c nundopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:

BOCIIpUHUMATD U (i)OpMYJIHpOBaTB CYXXICHHNA B COOTBETCTBUM C YCIIOBUAMUA
@A (SAIP20\% 041 O6H1€HI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPaKaTb CBOIO TOYKY 3pCHUSA
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B YCTHBIX M MHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC HAa TIOUCK
peIlleHusl, COMOCTaBISATH CBOM CYXICHHS C CYXICHUSIMH JPYTHX
YYaCTHUKOB Juajiora, OOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3WIIMM, B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pE3yJIbTaTbl  pEIIeHHUs]  3aJayd,  JIKCIIEPUMEHTA,
MCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh OPMAT BHICTYIUICHHS
C Y4€TOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHOM
paboThI IIPU PEIICHNUN YUYEOHBIX MaTEMaTUUECKHX 3a/1a4;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00Cy>XIaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax pabotsl (oOcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YICHAMHU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISATh IJIaH, aJICOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEILICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA NESATEIBHOCTH ITOCTABICHHON LIENIN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHUSI WU HEIOCTIIKEHUS LENH,
HAXOAHUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KJjacce OOyYarolMiiCsi MOJYYUT CIIECAYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUSA

BbInonHTh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKCHHM, NPUMEHSIThH pPa3HOOOpas3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOU.

[TepexoauTh OT 0oaHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJsITh YncHa.

BBINOMHATS TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKEHHUUM. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh MPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIM HATypalbHbIX
quces.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMUMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 3a7a4 ¢ Y4€TOM OTPAaHUYCHMM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvecKue BbIPpaKeHUSA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B MIPOIECCE OCBOCHUS YU€OHOI0 MaTepHaia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrIimonHITh MpeoOpa3oBaHus 1IEI0T0 BRIPAXKEHHUS B MHOTOWICH MTPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrIMONMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyHniecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTES, TPYIIITUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJT COKpAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEICHUS Pa3jIMYHbIX 3a]ay
W3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEIsIMU IS
IpeoOpa30BaHuUs BbIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YACh IPapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYyMs NEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIOBHUIO 3aJa41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyueHus B 8 kuacce oOydaroIIMHCA MOJYYUT CIEIYIOIIHNE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh ACMCTBUTEIbHBIC
YyCJa TOYKaMHA Ha KOOPAWHATHOU MPSMOM.

[TpumeHsATh TOHATHE apU(METUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys MPU HEOOXOIMMOCTH KAJIbKYJISATOP, BBIIOJHATH
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npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJireOpanveckue BbIpaKeHUs

[IpyMEHATh TOHATHE CTENEHW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhINONHATH TOXKASCTBEHHBIE MPE0Opa30BaHMs pAllMOHAIBHBIX BRIPAKEHUN HA
OCHOBE MMPaBUJI ACUCTBUI HaJ MHOTOYIECHAMH U alIre0pandyecKUMu ApoOsIMHU.

PackmiaznpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHUs BRIPAXKEHHUM 1711 PELLICHUS pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPABHEHUS U palMOHAIbHbIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBaHUS YPAaBHEHUM U CUCTEM YpPaBHEHMI, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpeACcTaBlIeHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUM pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT crnoBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl ypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYYEHHBII pe3yJIbTar.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHHUSI, OLICHKH, peliaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI, aBaTh rpa)uuecKyto
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[ToHumaTh M KCHONB30BaTh (DYHKIIMOHAIBHBIE MOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HAUYeHHE (YHKUUHU O 3HAYEHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBa PYHKIMU N0 €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y =k/X,y =x2,y =x3,y = ||, ¥ = VX, OIHCBHIBATH CBOHCTBA YHCIOBOH (hyHKINH
o e€ rpadukxy.

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoinonssaTs apudpmMeTuueckue AeMCTBUS C palliOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C HPPALMOHAJIbHBIMU
YUCIIAMH.
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HaxoauTe 3HaueHUsI CTENEHEN ¢ IeIBIMU MTOKA3aTeIIMU U KOPHEH, BBIUYUCIATD
3HAYEHMS YUCTIOBBIX BBIPAKCHUM.

OKpyriarh JE€UCTBUTEIbHBIC YHCJA, BBINOIHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPAaBEHCTBA

PemaTe JIMHEHHBIC M KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOSAIIUECS K HUM,
MpoCTeiIme ApoOHO-paIMOHATBHBIC YPABHEHHUS.

Pemate cuctembl ABYX JHMHEHHBIX YPAaBHECHMH C ABYMs IMEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS TUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CrocoOOM C  MOMOIUIBIO
COCTAaBJICHUS YPABHEHMS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOIUTH MPOCTEUIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YpaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaPUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

Pemate nuHeliHBIC HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300paKaTh
pellleHue HEPaBEHCTB HAa YHUCIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBagpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3IMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKIMM HW3y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHUYCCKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpAaPUKUA KBAJIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaApaTuyHyto (PyHKIMIO 1O (popmylie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUN MPU PA3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHUMEM (opMyn N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTH TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.
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Pemate 3amaum, CBS3aHHBIC C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3aa4d U3 PEATbHOMN JKHU3HH (C MCIIOJIB30BAaHUEM KaIBKYJIATOPA, ITU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/m P Konrposbnusie | IIpakTnyeckue (ucbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUUCIICHUS. PalnoHaibHbIC o5 1 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAHCCKAC BHIPAKEHILA https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA i HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Kooppunaret u rpaguic. Gynkim 24 L https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
II 1
> OBTOpeHHE 1 0000ICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOTPAMME



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
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8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne o/ P Konrpoabnbie | IlpakTHueckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 Uucna u Beruncienus. KsagpatHele KOpHH 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubnuorexa [{OK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubmmoreka [JOK
KBanpatubiii TpéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubmmoreka [JOK
Anrebpanyeckasi 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHble 15 1 bubmmnoreka HOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 .H 12 1
VYpaBHeHHs 1 HepaBeHCTBAa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 ) . 5
YHKUHH. OCHOBHBIE [IOHATH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
) 4
o YHKUHH. HHCTOBbIE GYHKLAH o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 IT 6 2
OBTOPCHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



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
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9 KUIIACC
KoaunyecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeM uudpoBbIe
Ne o/ P Kontpoabnbie  IIpakruueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUS U1 HEPABEHCTBA. Y PABHEHUA C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bubnmorexa LIOK
> Dynxunn 16 1 https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS bu6nmorexa LIOK
7 . 18 1
3HAaHUHU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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7 KIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoaehbie  Ipaxkruieckue u3yyeHusi = oOpasoBaTejibHbIE
padoThI padoThI pecypen
1 [lonsiTHE panmoHaIbLHOTO YKCIIa 1
) Apudmerndeckne 1eicTBHS ¢ 1
panMoOHATEHBIMHU YUCIIAMH
3 Apudmerndeckne neicTBHS ¢ 1
panMoOHATEHBIMHU YUCIIAMH
4 Apudmerndeckne neicTBHS ¢ 1
paMoOHATEHBIMHU YUCIIAMH
5 Apudmernueckre IeHCTBUS C 1
panMoOHATEHBIMHU YUCIIAMH
6 Apudmernueckre IeHCTBUS C 1
panMoOHATEHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsijouuBaHue 1
palMOHATIBHBIX YHCEI
3 CpaBHeHue, ynopsiJouuBaHuE 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, yHnops1I0uuBaHe 1
palMOHATIBHBIX YHCEI
10 Crenens ¢ HaTypalbHbIM 1 bubnuorexa [JOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de
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11

CreneHnsb ¢ HaTypaJIbHBIM
II0Ka3aTeseM

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeseM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeseM

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJbHBIM
HIOKa3aTeeM

15

Pemennrie OCHOBHBIX 3aj1a4 Ha
JpoOH, TIPOLICHTHI U3 PEATbHOM
MPaKTUKHU

16

Pemenne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 peaIbHOMN
MPAKTUKU

17

Pemenune ocHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3 pealbHON
MIPaKTUKHU

18

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

19

[Ipu3Haku nenuMOCTH, pa3ioKEeHHs
Ha MHOXKHUTEJIN HaTYpaJIbHbIX YHCET

20

[Tpu3Haku AETUMOCTHU, Pa3JI0KEHUS
Ha MHOXKUTEJIN HaTYpaJIbHbIX YHCET

21

Peanbnble 3aBucumoctu. [Ipsmas u
oOpaTHas MpONOPIMOHATHPHOCTH

22

Peanbnble 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIHUOHATBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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Peanbuble 3aBucumoctu. [Ipsmas u

23
oOpaTHas MpONOPIUOHATBHOCTH
24 Peanbubie 3aBucumocT. [Ipsmas u
oOpaTHasi MpONOPIUOHATBHOCTH
o5 KonTtponbHast pabora o Teme 1
"Panronanpublie yncna'
26 BykBeHHBIE BBIpaXKEHUS bubmmorexa [JOK
y P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyIsl
29 Ilepemennsie. JlomycTumelie
3HAUEHUS IEPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKEHHM, PACKPBITHE CKOOOK 1 bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TIOJOOHBIX ClIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
31 BBIPKEHHM, PACKPBITHE CKOOOK 1 bubmmorexa [JOK
P > Packp https://m.edso0.ru/7f41fd70
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIPAXEHU, pacKpbITHE CKOOOK 1
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIp)KEHUI, paCKpBITHE CKOOOK U
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuorexa [JOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
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35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnunoreka [HOK
IIOKa3aTeJIeM https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnoreka [HOK
IIOKa3aTeJIeM https://m.edsoo.ru/7f4218be

bubmumoreka [IOK
37 Muororuiert https://m.edsogru/7f42276e

bubnnoreka [HOK
38 Muorowrerst https://m.edsogru/7f422930

39 CrnokeHue, BBIYUTAHHUE, bu6mmoreka [IOK
YMHO>XEHHE MHOTO4JICHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [IOK
YMHO>XEHHE MHOTO4JICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxxeHne, BEIYNTAHUE, bu6mmoreka [IOK
YMHO>XEHHE MHOTO4JICHOB https://m.edsoo.ru/7f422fca

42 CrnoxeHune, BRBIYUTAHHUE, bu6mmoreka [IOK
YMHO>K€HHE MHOTO4JIEHOB https://m.edsoo.ru/7f423182

43 DopMyIIbl COKpALIEHHOTO bubnnoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubmuorexa [IOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2

47 DopMyJIbl COKPAILIEHHOTO bubnuorexa [IOK

YMHOXKCHUA

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
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
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PasnoxxeHne MHOTOYWIEHOB Ha

bu6mmoreka [IOK

48 MHOKHUTEIIN https://m.edso0o.ru/7f423312
49 PaznokeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHnrne MHOTO4YICHOB Ha bubmuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoskeHre MHOTOYJICHOB Ha
MHOXHUTCIIH
59 KonTtponsHast pabora o Teme 1
"Anrebpandyeckue BoIpakeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YpaBHEHUH
Jlunelinoe ypaBHEHHE C OAHOU
54 NIEPEMEHHOM, PEIIEHNE JINHENHBIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OTHOM
55 nepeMeHHo}I;II,) perieHue JIMHEHHBIX bubmorexa HOK
. https://m.edso00.ru/7f420482
ypaBHEHUM
JIuHeitHoOe ypaBHEHHE C OJHOU
56 NIEPEMEHHOM, peleHne JINHEHHBIX
YpaBHEHUU
57 Pemenue 3agad ¢ moOMOIIBIO bu6mmorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3agad ¢ moOMOIIBIO bu6mmorexa [IOK
YpaBHEHUH https://m.edso00.ru/7f420806
59 Pemenne 3amay ¢ TOMOIIBIO bu6mmoreka [IOK

YpaBHEHUU

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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60 Penienue 3a7a4 ¢ MOMOIILIO bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JInHeitHOE ypaBHEHHUE C IBYMS bubnnoreka [HOK
NEPEMEHHBIMH U €T0 Ipaduk https://m.edso00.ru/7f427¢c32
62 Jlunelinoe ypaBHEHHE C IByMs bubnmoreka [JOK
NEPEMEHHBIMH U €T0 Ipaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX bubnmoreka [JOK
YPaBHEHUH € ABYMS IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JINHEHHBIX
YPaBHEHMH C IByMsl IEpPEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX
YPaBHEHMH C IByMsl IEpEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX
YPaBHEHMH C IByMsl IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
b K
68 Pemenue cucrem ypaBHEHUI HomHoteka LO
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA Bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemenne cucrem ypaBHEHUN
79 KonTponbhas pabota no teme 1 bubnnoreka [JOK
"JIuneliHbIe ypaBHEHHS" https://m.edsoo.ru/7f421044
b K
73 KoopaunaTa Touku Ha npsmoi uonworexa LO
https://m.edsoo.ru/7f41de76
74 HucnoBsle IPOMEXKYTKH bubmmorexa LIOK

https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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75 UucnoBble IPOMEXYTKH
76 Paccrosiaue Mex ity 1ByMst TOUKaMu
KOOPJHMHATHOM IIPSAMOM
77 Paccrosiaue Mexty 1ByMst TOUKaMu
KOOPJHMHATHOM IIPSAMOM
78 [IpsimoyromnbHas cucrema bubmumoreka [IOK
KOOPAMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnbHas cucrema bubnnorexa [HOK
KOOPAMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aaHHBIX bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubnnorexa [HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaukoB, 3a1aHHBIX
bopmynamu
83 Yrenue rpauKoB peabHbIX bubnnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue rpauKkoB peaibHbIX
3aBHCUMOCTEH
bubnuoreka [IOK
8 Honstite Gy https://m.edsogru/7f41ef06
86 I'padux pynkumm
. . bubnnorexka [JOK
87 CBoiicTaa dynicuui https://m.edsogru/7f41f078
88 CgoiicTBa (hyHKIHIA bubmmorexa [JOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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bubmuorexa [JOK
89 Jlunei
MHCHHAA QYKL https://m.edso00.ru/7f427282
. bu6mmoreka [IOK
%0 Jneiinas QyrKi https://m.edsoo0.ru/7f427412
01 [Toctpoenue rpaduka JIMHEHHOI bubmumorexa [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka IMHEHHOI
byHKIIUN
93 I'padux pynkuum y =[x|
94 I'padux pynkuum y =[x|
KonTtponpHast pabora o Teme
95 "KoopauHatsl u rpaduKu. 1 bubnnorexa [HOK
Oyukun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
IpoOBepoYHas paboTa
Hrorosast koHTpoIbHAs paboTa /
96 Bce occnﬁcxaﬂpn OBE oqua;I 1 bubmorexa HOK
P POBEp https://m.edso0.ru/7f429c6c
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
97 METOJI0B Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJIOB Kypca 7 Kiacca bubmmorexa [JOK
JIOB KYP _ ’ https://m.edso00.ru/7f429f32
000011IeHNEe 3HAHWI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
bu6mmorexa [IOK
99 METOJIOB Kypca 7 Kiacca,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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IToBTOpEHNE OCHOBHBIX OHATHI U
100 METO/I0B Kypca 7 Kiacca,
00001IeHNEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
101 METO/I0B Kypca 7 Kiacca,
000011IeH1E 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a

IToBTOpEHKHE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca,

000011IeHrE 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
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8 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI pecypen
1 KBanpaTHblii KOpeHb U3 yHnCIia 1 bubmmorexa LIOK
https://m.edso0.ru/7f42d452
5 [TonsiTre 06 UppaLOHATIEHOM 1 bubnuorexa [JOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHATILHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHATILHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHHE IeHCTBUTENBHBIX 1
qucen
7 CpaBHeHHE IEHCTBUTENBHBIX 1
qucen
8 Apudmernueckuit KBaapaTHbIHN 1
KOPEHb
9 VYpaBHeHue BUIa X* = a 1
10 CoiicTBa apumMeTnyecKux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edso00.ru/7f42d862
1 CoiicTBa apumMeTnyecKux 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOpHEU https://m.edso00.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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[IpeoOpazoBaHUe YHCTOBBIX

bu6mmoreka [JOK

12 i
BPIPAICHITH, COACPIRATIHX https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeoOpa3oBaHue YHCTOBBIX
13 BBIPAXKEHUH, COIEPIKAIIAX buGnnorexa LIOK
p ’ p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHue YHCIOBBIX
14 BBIPAXKEHUI, COLEPKALIAX buGnnorexa LIOK
P - COACpARAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
IIpeobpa3oBaHue YHCIOBBIX
15 BBIPAXKEHUI, COLEPKALIUX Bubmorexa ITOK
P » COACpal https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreleHs ¢ IeIbIM II0Ka3aTeIeM bubnnorexa [IOK
. https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YncCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JI€MEHTapHBIX YaCTHUIL bubnnoreka [JOK
JI0 KOCMHYECKHUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIHHOCTH TPOIIECCOB B
OKpYKaroIIeM MUpe
18 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIIEHU C IIEJIBIM bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTETICHH C IICJIBIM bubnmoreka [JOK
IoKa3aTelieM https://m.edsoo.ru/7f435648
91 CBOIiCTBa CTETICHH C IIEJIBIM bubmuotexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IETBIM

bu6mmoreka [IOK

22 [I0Ka3aTesemM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBanpathslii TpéxuiieH
o5 Paznoxxenue kBagpaTHOro bubnnoreka [HOK
TpEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOrO bubnnoreka [HOK
TpEXWIEHAa HA MHOKUTEIIH https://m.edsoo.ru/7f42fd38
KonTponbHas padoTa no remam
27 "KBanpaTtHsie kopHu. CreneHu. 1 bubmmorexa LOK
Kbagpatusiii Tpexen’” https://m.edso0.ru/7f42ec80
bubnnorexa [HOK
28 Adrebpairieckas pode https://m.edsogru/7f430382
JonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOJISIIHNX B
anredpanvecKe BbIPaKEeHUs
JonycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvecKue BbIPaKEHUs
31 OCHOBHOE CBOWCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpatuerne apobeit https://m.edsogru/7f430a8a
. bubnuorexa [JOK
33 Coxpatneriie 1podeit https://m.edsogru/7f430f44
34 Coxkpatenue apobeit bubmorexa HOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

34

CnoxxeHue, BEIYUTAHUE,

bu6mmoreka [JOK

3% YMHOICHHC 1 AcTICHHe . https://m.edsoo.ru/7f43128c
anreOpandecKux aApooeit
CrnoxxeHue, BEIYUTAHUE,
36 MHOKEHHE U JCIICHUE bubmorexa [IOK
M . https://m.edsoo.ru/7f4315c0
anredpandecKux apooei
CrnoskeHue, BBIYUTAHUE,
37 MHOKEHHE U JIeJICHHE bubmorexa [IOK
y a . https://m.edsoo.ru/7f4318c2
anredpandecKux apooei
CrnoskeHue, BBIYUTAHUE,
38 MHOKEHHE U JIeJICHHE bubmorexa LOK
Y A . https://m.edsoo.ru/7f431a20
anredpandecKux apooei
[IpeoOpa3oBaHue BhIpAKCHHH,
39 CoZIepIKallMX aIreOpandecKue bubmorexa [JOK
Aepra P https://m.edso0.ru/7f43259¢
npobu
IIpeoOpa3oBanue BEIpaKECHUH,
40 cop e >Ilja ux anred I:.I/I‘IGCKI/IG bubmorexa [JOK
Aeprat P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBanme BhIpaXKEHUH,
41 CoJieprKaIMX anreopandecKue bubmorexa HOK
Aeprat P https://m.edsoo.ru/7f432736
napobu
42 KonrtponbHas pabora no Teme 1 bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bubmuorexa [JOK
43 K
BA/IPATHOC ypaBHerHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHoe ypaBHEHUE bubmmorexa [OK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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45 Hemnonnoe kBagpatHoe ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBaJIpaTHOTO bubnmoreka [JOK
YpaBHEHUS https://m.edso00.ru/7f42f158
47 dopmyiia KOpHEH KBaJIpaTHOIO bubnnoreka [HOK
YpaBHEHUS https://m.edso00.ru/7f42f3f6
48 dopmyiia KOpHEH KBaJIpaTHOIO bubnnoreka [HOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
49 Teopema Biiera https://m.edsogru/7f42fef0
bubnnoreka [JOK
>0 Feopena Brera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCSA bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOAALIUXCS bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnuoreka [IOK
palOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnnorexka [JOK
palOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pernienne TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75c
56 Pernienne TeKCTOBBIX 3a/1a4 C bu6mmorexa [IOK
IMOMOIIBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonrponsHas pabora no teme 1 bubnnorexka [JOK

"KBanpaTtHble ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
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58

JInHeHOE ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0 rpauk,
MPUMEPHI pEIIeHUs] YPaBHEHUI B
LEJbIX YUCIIax

59

JInHeHOE ypaBHEHHUE C IBYMS
MePEMEHHBIMHU, ero rpaduk,
MIpUMEpPHI pElIeHUs YpaBHEHUN B
LENBIX YUCIIax

60

JIuneitHOe ypaBHEHUE C ABYMs
IIEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pELICHUs YPaBHEHUN B
LENbIX YUCIIaxX

61

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

62

Pemrenne cucreM nByX JIMHEWHBIX
YpPaBHEHHUH C JBYMS IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEWHBIX
YpPaBHEHUH € JBYMS IEPEMEHHBIMU

64

[Ipumeps! penieHus cucremM
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

65

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

66

I'paduueckas MHTEpIIpEeTALUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPABHEHUH C
JBYMSI [IEPEMEHHBIMHU

bubnmnoreka [JOK
https://m.edsoo.ru/7f43d6d6



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

37

I'paduueckas MHTEpIIpETAIIS
ypaBHEHHUSI C ABYMS IEPEMEHHBIMU

bubmuorexa [JOK

o7 U CUCTEM JIMHENHBIX YPABHEHUH C https://m.edso0o.ru/7f43d6d6
IBYMsI IEpEMEHHBIMU
68 Pemenne TekCcTOBBIX 3a7a4 €
MIOMOIIBIO CUCTEM YPABHEHHI
69 Pemennie TekCTOBBIX 337124 €
MTOMOIIBIO CUCTEM YPABHEHHI
70 Pemennie TekCTOBBIX 33124 €
MTOMOIIBIO CUCTEM YPABHEHHI
7 YucnoBbie HEPABEHCTBA U UX
CBOMCTBa
79 YucnoBbie HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHCTBO ¢ 01HO NTEpeMEHHON
74 JInnelinble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edso00.ru/7f42c692
75 JInnelinble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHON U UX pPELICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHON U UX pELICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM NIEPEMEHHON U UX PELICHHE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOUM MEPEMEHHON U X PEUIECHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl THHEHHBIX HEPABEHCTB C

OJIHOUM MEPEMEHHON U X PEUIECHUE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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N300pakeHne pemeHus

bu6mmoreka [JOK

80 AMHEHHOrO Hep aBeHUCTBa 1 HUX https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOU MPSIMOI
N300pakeHne pemeHus
81 JMHEWHOTO HEPABEHCTBA U MX bubmmorexa LIOK
B . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHUCIIOBOU MPSIMOii
KontponsHas pabora o remMmam
82 "HepasenctBa. Crucrembl 1
ypaBHeHU"
bubnnoreka [JOK
83 Housme dymicn https://m.edsogru/7f433c12
84 OO6nacTh onpenencHus u bubmmoreka [JOK
MHOYKECTBO 3HaUCHUH (QyHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'padux pyHKIIHN
87 CaoiicTBa QyHKIINH, UX
oToOpaxkeHue Ha rpauke
88 Urenue u noctpoeHue rpadukoB
byHKIMI
89 [Ipumeps! rpadukoB GyHKIIHM,
OTpaXKAIOIIUX peabHbIE MPOLECCHI
@OyHKIUH, OTACHIBAIOIINE TPSIMYIO
90 u Z6p:THyIO HpOHOpuII/IIIOHaHIIzHLI}é bubnmorexa LIOK
SABHCHMOCTH, HX FpachHK1 https://m.edsoo.ru/7f434bbc
91 I'unepOona
92 I'umep6ona bubarorexa [JOK

https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
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bubmuorexa [JOK
93 r =x2
pagux gynKmm y = x https://m.edsoo.ru/7f434572
OyHkmuu Yy =X2, Yy = X3,y = VX, y =
94 |x|}']r :q)wz;cmey eH_ICH)Ier ’ bubmorexa LHOK
> TPapHT P 5 https://m.eds00.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHECHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUI U
METOJIOB KypCOB 7 1 8 KJIacCOB,
95 0606H eHI/IZI;HaHI/If/'I / 1 Bubmaorexa ITOK
HI . https://m.edsoo.ru/7f4371aa
Bceepoccuiickast npoBepoyHas
pabora
HroroBast KOHTpOJIbHAS paboTa /
96 Bcepoccuiickas nposBepoyHas 1 bubmaorexa LIOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHNE OCHOBHBIX MOHATHH H
97 METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHNE 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
98 METOIOB KYPCOB 7 M & Ki1accoB bubmmorexa [IOK
FIOB KYP . ’ https://m.edso00.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
99 METOJIOB KyPCOB 7 M 8 KJIaCCOB bubmmorexa [IOK
/OB KYP . ’ https://m.edso00.ru/7f437510
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATHN U
100 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB bubmnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
bu6mmoreka [IOK
101 METO/IOB KypCOB 7 M 8 KJIacCOB,

000011eHE 3HAHUN

https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX OHATUN U

bu6mmoreka [JOK
102 METOJI0B KypCOB 7 fI 8 Knaccos, . https://m.edsoo.ru/7f437858
00001IeHIEe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102 5

[NPOT'PAMME



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

9 KUIIACC
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Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHHS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PannoHnanbpHble yncna,
YMppalyoOHaJbHbIC YUCIIA, KOHEUHbIE
1 OECKOHEYHBIE ICCATUIHBIC IPOOH

MHuoskecTBO JeHCTBUTEIBHEIX
qucen; NeUCTBUTEIILHBIC Yhcia Kak
OECKOHEUYHBIE NECATUYHBIEC TPOOH

BzanMuo ogHO3HAYHOE
COOTBETCTBUE ME¥K]Iy MHOKECTBOM
JIEHCTBUTEIILHBIX YMCEII M
MHOKECTBOM TOYEK KOOPAMHATHOU
IpsAMOit

CpaBHEeHHE 1EMCTBUTENBHBIX YHCEIL,
apudmeTnuecKue AeUCTBUS C
JIEHCTBUTEIILHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAaUEHUE
BEJIMYMHBI, TOYHOCTH MPUOIMKEHUS

OkpyriieHne uncen

OkpyriieHue ynucen

IIpukunka u olieHKa pe3yabTaToOB
BBIYUCIICHUN

[Ipukuaka v OLIeHKA pe3yJIbTaTOB
BBIYUCIICHUN
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JInnelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10 78
yp aBIfeHHH CBOJIIXCA K https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInnelinoe ypaBHeHue. Pemenne
11 YpPaBHEHUH, CBOJALLIMXCS K
JIMHEUHBIM
KBanparnoe ypaBHeHuE. Penenue
12 aBHIfeHHﬁ c};i) SIIIAXCA K bubmorexa LOK
yp > CBOLIIL https://m.edso0o.ru/7f43c542
KBaJIpaTHbIM
KBagparHoe ypaBHenue. Pemienue
13 aBHEHUH, CBOISIINXCSA K bubnnorexa [IOK
yp ’ JU https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBagpaTHbIle ypaBHEHUS bubnnorexa [IOK
P yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbIEe YpaBHEHUS bubmmorexa [TOK
P yp https://m.edsoo.ru/7f43c3d0
[IpuMmeps! perieHus: ypaBHEHUI
16 TpeTbel U YeTBEPTON CTENeHEH
pa3lioKEeHUEM Ha MHOXKHUTEIN
[IpuMmeps! perieHus: ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOHO-panoHaIbHBIX bu6mmorexa [IOK
YpaBHEHUNU https://m.eds00.ru/7f43c9b6
19 Pemenune npo6GHO-paiMOHATBHBIX bubnnoreka [JOK
YpPaBHEHUNU https://m.eds00.ru/7f43c9b6
20 Pemenune TekCcTOBLIX 3a1a4

aJir e6paI/I‘{CCKI/IM METOJO0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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21

Pemrenue TekcTOBBIX 3a0a4
anredpanvdeckuM METOI0M

22

Pemrenue TekcTOBBIX 3a0a4
anredpanvdeckuM METOI0M

23

KonTtponbHast pabora o Teme
"VpaBHEeHUsI ¢ OIHOM TepeMeHHON"

24

YpaBHeHUE ¢ IBYMS IEPEMEHHBIMU
U ero rpadux

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHHE ¢ ABYMsI IEPEMEHHBIMU
U ero rpaduk

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHne

27

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ pellIeHue

28

Cucrema IByX JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU
U €€ pereHne

29

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHI C IByMsI TIEpEeMEHHBIMHU
U €€ pereHne

30

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHEHHOE, a
Jpyroe — BTOPOU CTENEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM nByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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Pewenne cucreM 1ByX ypaBHEHHH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTEIIEHU
Pemienue cucrem aByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX IUHEHHOE, a
Jpyroe — BTOPOM CTereHu
['padmyeckas uHTEpHIpETALUS
34 CUCTEMBI YpaBHEHUI C IBYyMsI
MePEeMEHHBIMHU
35 Pemienme TekcTOBBIX 33124
anredpandeckum crnocodom
36 Pemenme TekcTOBBIX 33124
anredpandeckum crnocodom
37 KonTponbhas pabota no Teme 1
"CucreMbl ypaBHEHUH"
38 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JIvHeiHbIe HEpaBEHCTBA C OHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTeMbl THHEWHBIX HEPABEHCTB C

OJHOI MEPEMEHHON U X PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

45

CucreMbl TUHEINHBIX HEPABEHCTB C

44 OJIHOM IIEPEMEHHOM U UX PEILICHUE
45 CucTteMbl TUHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX bubmumoreka [IOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubmumoreka [IOK
pelenue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBEeHCTBA U UX bubnnorexa [HOK
penieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
['paduueckas MHTEpIIpEeTALIUSI
51 HSp;bBeHCTB u CI/ICTEMI;{CP;IBGHCTB c bubnuorexa LIOK
https://m.edso00.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
['paduueckas MHTEpIIpeTALUS]
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMH
53 KonTposabHas pabora no teme 1
"HepaBencraa"
54 KBanparuunas ¢pynkuus, e€ rpadukx bubmuorexa [IOK
Y CBOWCTBA https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pynkuus, e€ rpadukx bubnuorexa [IOK

U CBOMCTBA

https://m.edsoo.ru/7f439842



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
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56

Kanparuunas ¢pynkuus, e€ rpagux
U CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4399b4

S7

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH
napadoJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napadoIIbl, 0Cb CAMMETPHH
napaboJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHH
napaboJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

bu6nmoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

63

I'paduxm pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

64

I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

65

I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

66

I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
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I'paduku pynkumit: y =kx, y =kx +

o7 b, y=k/x, y=x3, y=vx, y=[X|

68 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTtponbHast pabora o Teme 1 bubmumoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncnoBoi bubmuoreka [JOK
IIOCJIEI0BATEIbHOCTH https://m.edso0.ru/7f43e6¢c6
3ajlaHue MoCIe10BaTeIbHOCTH

71 peKyppeHTHOM (HopMyIIoil 1 bubmorera [JOK

. https://m.edsoo.ru/7f43ebda

dbopmy1oii N-ro uiaeHa

79 Apudmerrdeckas u bubnuorexa [JOK
reoMeTpruyecKas porpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmerndeckas u bubnuorexa [JOK
T€OMETPUYECKAs IIPOIPECCUH https://m.edsoo.ru/7f43f3b4
®opmynsl N-TO YieHa

74 apupMeTHIeCKON U bubnuoreka [IOK
r€OMETPUYECKON ITPOTPECCUH, https://m.edsoo.ru/7f43f58a
CYMMBI TICPBBIX N YICHOB
®opMyIbl N-TO YIIeHa

75 apupMeTUIeCKon 1 bubnmnoreka [JOK
r€OMETPUYECKON MTPOTPECCUH, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YICHOB
@opMyIbl N-TO YIeHa

76 apuMeTHIECKON U bubnnoreka [JOK

F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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77

®opMyIbl N-TO YiIeHa
apu(METHIECKON U
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

78

®opMyIbl N-TO YiIeHa
apupMeTHIECKON 1
FeOMETPUUYECKON MPOTrPECCUid,
CYMMBI TIEpBBIX N YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ieHOB
apu(pMeTHUECKON U
r€OMETPUYECKON ITPOTrPECCUi
TOYKAMHU Ha KOOPJAMHATHOU
IIJIOCKOCTH

80

N3obpaxeHue 4ieHoB
apu(METHIECKON U
r€OMETPUUYECKON MTPOTrPeECCUi
TOYKaMH Ha KOOPJMHATHOM
IJIOCKOCTH

81

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

82

Crno’xHbIe NMPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoXHEIS IMPONLCHTLI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponpHas pabota mo Teme
"YUucnoBble MOCIEN0BATEIHLHOCTH"

bubnmnoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHnue, 06001IeHNE U
CHCTeMaTH3aIls 3HaHMH. 3aIHCh,



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
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CpaBHEHUE, JEUCTBUS C
I[GﬁCTBI/ITGJIBHLIMH qucJiaMu,
qucioBad mnmpgamas

86

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUM.
[TporeHThI, OTHOMICHHUS, TIPOTIOPLIUU

87

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMATU3aLMA 3HAHUIA.
Oxkpyrienue, npuOIMKeHNe, OleHKa

88

IToBTOpEHME, 0000IICHUE 1
cucTemMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33714 apHU(PMETHUCCKUM
crocobom

bubmuorexa [JOK
https://m.edsoo0.ru/7f443b12

89

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
crocodom

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6odIIEHNE 1
cucTeMaru3anusa 3Hanni. Pemenme
TEKCTOBBIX 33714 apuU(PMETHUESCKUM
CIIocooom

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
[IpeoOpa3oBanue anredpanvdeckux
BBIpa)KeHI/II\/’I, JO0IMYCTUMBIC 3HAYCHUA

bubnmnoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHnue, 06001IeHNE U
CHUCTeMaTU3als 3HaHH.

bubmuorexa [JOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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[IpeoOpazoBanue anredpandecKux
BBIpa)KCHHﬁ, AOIIYCTUMBIC 3HAYCHU A

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUM.

bubmuorexa [JOK

%3 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpEeHME, 0000IICHUE 1

94 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYCHUS
IToBTOpEHHE, 0000IICHUE 1

95 cucreMarusanus 3HaHui. OyHKIUK: bubnnoreka [JOK
IIOCTPOEHNE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHue, 0600IICHNE U

96 cucrtemaTusanus 3HaHuil. OyHKIuu: bubnuotexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YyUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHI
[ToBTOpenue, o6o0IIEHNE 1

97 cucremarusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpeHnue, 0600IIeHNE U

08 cucreMarusanus 3HaHui. OyHKIIK: bubnmnoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMA

99 [ToBTOpenwue, 0600IIEHNE U bu6nmoreka [JOK

CUCTEMAaTHU3alus 3HAHWN.

https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

o1

I'paduueckoe pemienne ypaBHeHUH
1 UX CUCTEM

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUM.

100 y 1
I'paduueckoe pemenne ypaBHeHUH
U MX CHCTEM
101 HroroBast koHTpoIbHAs paboTa 1 1
102 O60611v16HHe Y CHCTEMAaTHU3AIINS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBEPSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTarTa
1 Uucna u BBIYUCIEHUS
11 BbinonHsATe, coderas  yCTHblE M NHCbMEHHBIE  NPUEMBIL,
' apudMeTHuecKue IeicTBUA ¢ palliOHAILHBIMU YUCIIaMHU
Haxoguth  3HaueHUs  4YMCIOBBIX  BBIPQXKCHHMHM,  IPUMEHATH
1.2 pa3sHooOpa3Hble CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUH JPOOHBIX
BBIpa)XEHUI, cofiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexoaute OT oAHOM (opMBl 3amucu yHMcend K Jpyrou
13 (mpeoOpa30BbIBaTh  JECATHYHYIO  JIpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSTUUHYIO ApOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA
15 OKpyriaTh uncia
BBINOMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHHH, OLIEHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKECHUH. BBIMOIHATE JAEUCTBUSA CO
CTENEHSIMH C HaTypaJbHBIMU OKA3aTENIMU
17 [IpuMeHsTh NpU3HAKU AEIMMOCTH, DPA3JIOKEHHE HA MHOXKUTEIN
' HATypaJbHbBIX YUCEIl
Pemarp mpakTHKO-OPHUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYMH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh PpE3yNbTAaThl pEIICHUs 3aJady C
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonb3oBare anreOpandyeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
' IPUMEHSATH €€ B IPOLIECCe OCBOCHMS yUeOHOT0 MaTepuana
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HaXOI[I/ITB 3HAa4YCHUA 6}’KBCHHBIX BI)Ipa}KeHI/Iﬁ Impu  3aJaHHBIX

22 3HAUEHUSIX IEPEMEHHBIX
23 BbImonHATe mpeoOpazoBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH
' MPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBINONMHATE YMHOXEHUE OJTHOWIEHAa HA MHOTOWIEH U MHOTO4JIEHA Ha
2.4 MHOTOWIEH, HPUMEHSTH (OPMYJBl KBajapara CyMMBbl M KBajapaTa
pazHoCTH
OcCylIeCTBIISATh  Pa3j0KEHHE MHOTOWIEHOB HAa MHOXUTEIU C
2.5 MIOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTENS, IPYyIIUPOBKU
CJIaraeMbIX, IPUMEHEHHS POPMYIT COKPAIIEHHOTO YMHOKECHHUSI
25 [TpumensTh MpeoOpazoBaHUS MHOTOUJICHOB JJISl PEIICHUS PA3TUYHbIX
' 3a]1a4 U3 MaTeMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON PAKTUKU
97 Hcnonb30BaTh CBOICTBA CTENEHEW C HATYpaJbHBIMU IOKa3aTEIsIMU
' JUTs1 Ipeo0pa3oBaHus BBIPAKCHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPUMEHSA
3.1 IIpaBHJIa NIEPEX0/1a OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGbupars mnpuMepsl Hap 4YHCEN, SBISIOMIMXCS — pelIeHUeM
' JMHENHOT0 ypaBHEHUS C IByMs IEpEMEHHBIMU
CTpouTh B KOOPIUHATHON TJIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHHS
3.4 C ABYMs NEPEMEHHBIMU; MOJIb3YACh rpapuKoM, MPUBOIUTH IPUMEPHI
pelIeHUs] ypaBHEHUS
35 Pemarp cucrembl JByX JIMHEMHBIX YpaBHEHUH C  JByMs
' MEPEMEHHBIMH, B TOM YHUCJIE IpaduyecKu
CocTaBisTh U penaTh JUHEHHOE ypaBHEHHE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBHIO 33Jaui, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4! MTOJIYYEHHBIN pe3yIbTaT
4 Koopaunats! u rpadpuku. @yHKIIUN
N3o0pakath Ha KOOPIWHATHON MPSMON TOUYKH, COOTBETCTBYIOIINE
4.1 3alaHHbIM KOOpAMHATaM, Jy4YH, OTPE3KH, MHTEpBaJIbl, 3allUCHIBAThH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
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42 OTMeuaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH TIO 3aJIaHHBIM
' KOOpJAUHATaM
13 Crtpourts rpaduku JuHeHHBIX QyHKIHA. CTpouTh rpaduk GyHKINN Y
' = ||
OnuceBaTh ¢ MOMOIIBI0 (PYHKIIUN W3BECTHBIC 3aBUCHMOCTH MEXTY
4.4 BEJIMUMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IIPOU3BOIUTEIHLHOCTD, BPEMsI, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyueckwii crnoco0 TMpeACTaBICHUS H aHaIM3a
4.6 uH(pOpMaINMK, W3BIEKATh W HWHTEPIPETHPOBATH HH(POPMAIHIO W3
rpauKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTarta
1 Yucna 1 BEIYUCICHUS
Hcnonp30BaTh  HayajbHBIE  TMPEACTABIEHUS O  MHOXKECTBE
11 JIEACTBUTEIIbHBIX YMCET Il CPAaBHEHUS, OKPYTJICHUS U BHIYUCIICHHH,
' n300paxarh JEHCTBUTENbHBIE YHCIAa TOYKAMH Ha KOOPIWHATHON
IPSAMOM
[IpumeHaTp TmOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS,
1o HAXOJWTh KBaJpaTHbIE KOPHU, HCIONB3Yys TPU HEOOXOTUMOCTH
' KaJIbKYJISATOD, BBIIOJIHATE npeoOpazoBaHms BBIPOKECHUH,
CoJIeprKalInX KBaipaTHbIE KOPHU, UCTIONB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
' JECATUYHBIX Opo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[TpuMeHsSITh TIOHATHE CTENEHU C IENBIM TOKa3aTelieM, BBITIOIHSTH
2.1 npeoOpa3oBaHMsl BBIPAKEHUN, COAEPKAIIMX CTEIEHH C IIeJIBIM
IOKa3aTelieM
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2.2

2.3

2.4

BBITTOMHATE  TOXKIECTBEHHBIE IMPEOOpa3oBaHUS  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NPaBWJ JACHUCTBUM HaJ MHOIOWICHAMU H
anreOpanvdecKuMHu JIPoOsSIMH

PacknanpiBaTh KBaJpaTHBIM TPEXUIIECH HA MHOKUTEIIN

[TpumensTh npeoOpa3oBaHus BHIPAKEHUHN ISl PEUICHHs pPa3IMYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKHU

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAIbHBIC
YPaBHEHHs, CBOJSLINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs

MNEPCMCHHBIMU

3.2

IIpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM 4YHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBieHui (ycTaHaB/IMBaTh, UMEET JIM YpaBHEHUE WIM cHUCTEMa

YPaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

3.4

[lepexomuTs OT ciOBeCHOW (QOPMYIMPOBKM 3amadu K €
anredpandeckoil MOAeNu C TIOMOIIbIO COCTaBJICHHS YpaBHEHUS MU
CHUCTEMbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOHy‘-ICHHBIﬁ pe3yiibTaTt

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OLICHKH, peIlaTh JINHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyIo HUTIOCTPALINIO MHOKECTBA PeIlIeHH

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

4.2

[Tonnmath M UCHOJB30BaTh (PYHKIHMOHAJIbHbIE TOHATHA M S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHHs), OINpPENENIATh 3HAuYCHHE
(GYHKIUM 110 3HAUYEHUIO apryMEeHTa, ONpEeeNaTh CBOMCTBA (QYyHKIIUN
o e€ rpauky
Ctpouts rpaduku 3JeMeHTapHBIX QYHKIMH BHUIA:

y=k/x

k/x
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, Y =X2, Y = X3, Y = |x|, onMChIBaTh CBOMCTBA YHCIOBOW (HYHKIMH IO €€

rpaduky
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna u BBIYUCICHUS
11 CpaBHUBaATh U YNOPAJOYMBATH PALMOHAIBHBIE U UPPALUOHAIbHBIC
' quciaa
BrimonsaTes apudmMeTnaeckue AeWCTBUS C pPalliOHATBHBIMH YUCIIAMH,
1.2 coyeTasl yCTHbIE M MMCbMEHHbIE PUEMBI, BBIITOJIHATH BEIYMCICHUS C
UppalMOHATILHBIMHU YUCIIAMU
13 HaxonuTh 3HaueHUs CTENEHEH C LelbIMHU MOKa3aTeNlssMU U KOpHEH,
' BBIUNCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKEHHUN
14 OkpyriasTh  ACUCTBUTEIbHBIE YHCIA, BBINOJIHATH  HPUKHUAKY
' pe3yJIbTaTa BBIYMCIICHNH, OLIEHKY YHCIOBBIX BBIPDAKEHUN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
”1 Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS,
' CBOJISILLIMECS] K HUM, ITPOCTENIIINE JPOOHO-pallMOHANIbHbIE YPaBHEHUS
Pematb cucTeMbl ABYX TMHEWHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCA
JIMHEUHBIM
Pemate TekcTOBBIE 3a7aUl areOpandecKuM CIIOCOOOM € TTOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHMsI WJIM CHUCTEMbI JIBYX YpaBHEHUH C JIByMs
NIEPEMEHHBIMU
[IpoBoaNUTE TpOCTEHIINE WCCIECIOBAHUSA YPAaBHEHUM M CHUCTEM
” YpaBHEHMH, B TOM YHCIE€ C IPUMEHEHHEM TIpadUUeCKUX
' npeCTaBiIeHUl (Hampumep, yCTaHABIUBATh, UMEET JIM YpaBHEHHE
WIM CUCTEMA YPaBHEHUM pPEIICHNUs, ECIIU UMEET, TO CKOJIBKO)
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2.5

Pemate nuMHENHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA,
n300paxkaTh pelIeHre HEPABEHCTB Ha YMCIOBOM MPAMOM, 3aITUChIBATh

pemICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

2.7

Pemiate cucTeMBI JIHHEWHBIX HCPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOMIUC KBaApPaTHOC HCEPABCHCTBO, I/I306pa)KaTL pelICHUC
CHUCTEMBI HCPABCHCTB HaA YHUCI0BOM HpﬂMOfI, 3allMChIBATh PCHICHUEC C

IIOMOIIbXO CMMBOJIOB

Hcrnonbs30BaTh HEpAaBEHCTBA PU PELICHUH PA3JIMYHBIX 3a1a4

3.1

3.2

3.3

3.4

4.1

4.2

OyHKIMU

Pacno3HaBath  (QyHKUMHM  H3y4eHHBIX  BUAOB.  Iloka3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHE Ha KOOPAWHATHOH  IUIOCKOCTH
rpadukoB Qynkimi Buma: y=kx, y=kx+b, y=k/x, y=ax*tbx+c, B
3aBUCUMOCTH OT 3Ha4eHUI K03(p(PUIMEHTOB, ONMUCHIBATH CBOMCTBA
byHKIUH

Iloka3piBaTh CXEMATHYECKH PpACIOIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMH BUga Y = VX, Y = |X| U ONHUCHIBAThH

cBOMcTBa PyHKLUH

Ctpouth M u300paxaTh CXeMaTH4YeCKH TpauKu KBaJpaTHUHBIX
GyHKIUI, OMHMCHIBATH CBOMCTBA KBAIPATHUYHBIX (YHKIUH MO HX
rpadukam

Pacno3naBath kBagpaTuuHylo (GYHKIUIO 1O ¢dopMmyle, MPUBOIUTH
MpUMEphl KBAaJIPAaTUYHBIX (PYHKIMA U3 peanbHOW KU3HH, (UMKH,

T€OMETPUH
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

Pacno3naBath apH(I)MeTqucxyro U TCOMCTPHUYCCKYIO IIPOrpeCcCUu

IIPY Pa3HbIX COoco0ax 3aaHus
BbINONMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-To 4ieHa
apu(MEeTHUECKON U TeOMETPUUECKOM MPOrpeccHii, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTb YJICHBI IOCICa0BATCIBHOCTHU TOYKaMH Ha

KOOPAMHATHOM INIOCKOCTH
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4.4

PemraTs 3aJa4u, CBA3aHHbIC C YUCIIOBBIMH ITOCIICA0OBATCIIbHOCTAMU, B
TOM YHCIC 3aJa4yu U3 peaHBHOfI KHN3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JICCATHYHBIC, TIEPEX0] OT OJHON (OPMBI 3aMUCH
11 apoOeit k apyroii. IloHsATHE panMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YIIOPSIIOYMBAHHUE PALlMOHAIBHBIX YHCEII
19 Apudmernueckue eWCTBUS C pallMOHATIBHBIME YUCIIaMu. Pemenne 3anau u3
' peanbHON NPAaKTUKU HA YacTH, HA IpOOH
13 Crenenb Cc HaTypaJbHbIM IIOKa3aTelleM: ONIpefesieHHe, NpeoOpa3oBaHKe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 ITporeHThl, 3amuCh MPOLEHTOB B BUAE ApoOU U JIpoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA POLEHTHI, PEIICHUE 3a/]1a4 U3 PEATbHON IIPAKTUKH
L5 [IppuMeHeHHe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHbBIX YUCEI
16 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOpaTHas
' MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKEHNUS C IEPEMEHHOM. JlomycTMBIE
' 3Ha4YEHUS MIEPEMEHHBIX
25 [IpencraBienre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (HOPMYIIBI.
' Brraucnenus no ¢popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbBIE
' BBIPAKCHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIEM
25 Opnownensl 1 MHOrouIeHbl. CTeneHb MHOTOwIeHa. CloeHne, BhIYUTaHuE,
' YMHO>KEHHE MHOTOYJICHOB
@opMysBl COKPALIEHHOTO YMHOXKECHMS: KBaApaT CyMMBI U KBaapar
2.6 pasHocTH. dDopmMmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOrOWIEHOB Ha
MHOXUTEIN




60

3 YpaBHeHHst
31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, IpaBWia MpeoOpa3oBaHHs ypaBHEHUS,
' PAaBHOCUIILBHOCTb YPABHEHUM
3.2 JIuHeHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YMCIO KOPHEW JIMHEMHOTO
' YpaBHEHHUSI, PELlICHUE JIMHEHHBIX YPaBHEHH
33 CocraBiieHue ypaBHEHUH 10 yCIOBHIO 3a7aui. Perienre TeKCTOBBIX 3a7a4 ¢
' IIOMOILIbIO YPaBHEHUN
3.4 JIuneiiHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMHU U €T0 TpaduK
Cucrema JOByX JMHEHHBIX ypaBHEHUU C JABYMs IepeMEHHbIMU. PemieHue
3.5 CUCTEM ypaBHEHUH CI0COOOM MMOICTaHOBKU. [IpuMepsl perieHns TEKCTOBBIX
3a/1a4 ¢ MOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. Oynkuuu
4.1 Koopaunara Touky Ha psaMoit
42 YucnoBbie MPOMEKYTKH. PaccTosiHue Mex 1y JByMs TOUKaMU KOOPIMHATHON
' MpAMOi
13 [IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcuuncca U opauHATa
' TOYKH Ha KOOPJUHATHOMN TNIOCKOCTH
14 ITpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UteHne rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 ITonsarue gpynkuuu. I'papuk pynkunu. CroiicTBa QyHKIMIA
4.6 Jluneiinas Gynkuus, e€ rpaduk. I'papux pynkuum y = [x|
47 I'paduueckoe pemieHHe JIUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Uucna v BIYUCTICHUS
11 KBagparueiii kopeHb u3 uucia. [loHsTHe 00 WppanMoOHAILHOM YHCIIC.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apuMeTHyecKMX KBAJpPATHBIX KOPHEH M HX MpHUMEHEHHE K
12 npeoOpa3oBaHUIO YHUCJIOBBIX BBIPOKCHUI u BBIYHMCIICHHSIM.
JleicTBUTENbHBIE YUCTIA
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13 CreneHs ¢ 11ebIM NOKa3aTeseM U e€ cBoiicTBa. CTaHAapTHAs 3allUCh YKCia
2 Anrebpandeckue BhIpaKEHUS

21 KBagpaTHblii  TpEXuseH, pa3loKeHHe KBaJIpaTHOro TpéxXwieHa Ha
' MHOXKHUTEITN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JICJICHNE alnre0pandeckux apooei

2.4 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA

a1 KBagpatHoe ypaBHeHue, (opMysa KOpHEH KBaJpaTHOIO YpaBHEHHs.
' Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOIAIINXCA K TUMHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme npoOHO-paMOHATBHEIE YPaBHEHHS

I'paduueckas mHTEpHIpETAIIUS YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMsl nepeMeHHbIMU. [Ipumepsl pemenus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMH

3.5 Pemienue TekcTOBBIX 33a7a4 aJlreOpanyeckuM crocoOom

3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIIUA

41 [Tonsitne Qynkuuu. OOIacTh ONpeAeNaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrocoOsl 3ajaHus QYyHKIUN

4.2 I'padux ¢pynkumu. UreHre cBOWCTB GYHKINU 1O €€ TpapuKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCH

4 @DyHKIUY, OINUCHIBAIOUINE NPSMYI0 W OOpaTHYIO MpPONOPLUOHATIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 OynHkuuu y =x2 y = X?

4.6 Oyukiuu y = [1X, Y = |x|

4.7 I'paduueckoe peieHne ypaBHEHUN U CUCTEM ypaBHEHUN
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9 KJTACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
11 ParonanpsHble 4Mcna, MppanyMoHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JECATUYHBIE POOH
MHOX€eCTBO ~ ACUCTBUTENBHBIX  YHUCEJ, JCHCTBUTENBHBIE 4YMCIA KAk
1 OEeCKOHEUHBIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM NPSIMOM.
CpaBHeHuE 1eHCTBUTENbHBIX YUCEI
1.3 Apudmerndeckne IeHCTBHS ¢ AEHCTBUTEILHBIMHI YUCIAMH
W3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYIKAIOMIETO MHPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpubimxkeHus. Oxkpyriaenue uncen. [Ipukuaka u oeHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHUsI C OHOM TepEeMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIINXCS K KBaPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHH TpPETbe U
' YeTBEPTOU CTEIEHEH Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenune npoOGHO-paIlOHAIBHBIX YPaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTODPBIX JIMHEMHOE, a IPyroe —
' BTOPOU CTEIICHU
2.10 I'padmueckas HHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C IBYMS IIEpEMEHHBIMU
211 Pemenne TeKCTOBBIX 3a/1a4 adreOpanyecKuM criocooom
2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenre mMHENHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOMN
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2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOMN

2.15 KBaaparHbie HEpaBeHCTBA

216 ['padmyeckass uHTEpIIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' MIEPEMEHHBIMHU
3 OyHKIUN

31 KBanparuunas ¢ynkums, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPILKHBI MTapaboJibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduku pyukumii y=Kx, y=kx+b u ux cpoiicrsa

3.3 I'paduku pyukumii y=K/X, y = X° u ux cBoicrsa

3.4 I'paduku QyHKIMii , U UX CBOICTBA
4 UwncoBbIe IOCIIEI0BATEIBHOCTH

" Omnpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3aqaHue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoi u popMyIoil N-ro uaeHa

42 Apudmernueckass mnporpeccus. Dopmynabl N-ro uieHa apuQMeTHUecKon
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

13 ['eomeTrpuueckass mporpeccus. DopMynbl N-ro YjieHa TEeOMETPUUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

14 N306paxkenne uneHOB apu(METHUYECKOW U T'€OMETPUYECKON mporpeccuii
' TOYKaMH Ha KOOPAMHATHOM TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIBHBIA POCT

4.5 CnoxHbI€ IPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'O
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue oneprupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IIOHATHUIMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yMEHUE UCIOJb30BaTh TIpadUuecKkoe Ipe/CTaBlICHUE
MHOXECTB JUIsl ONMCAHUS PEaJbHBIX IPOLECCOB WU SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIMPCACICHHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClo3HaBaTb HMCTHHHBIC W JIOKHBIC
BBICKA3bIBAHUS, MPUBOAUTH MNPUMCPBI WU KOHTPIIPUMEPLI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMmeHnue onepupoBaTh NOHATUSIMU: HATypAIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCII0, MOAYJIh YKClia, OOBIKHOBEHHAs! JApOObh U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppalMOHATIFHOE YHCTI0, apu(METHYeCKU KBaJpaTHBIA KOPEHB;
YMGHI/IG BBIITOJIHATH JleﬁCTBI/ISI C qucjiaMu, CpaBHI/IBaTI) 158
YHOOPSIIOYMBATh YHKCA, MPEACTABIATH YHCIA Ha KOOPAMHATHOM
HpHMOﬁ, OprrJ'IfITI) qucilia, YMeHI/Ie aeiaTrb HpI/IKI/IHKy 158 OHeHKy

pe3yjibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTETeHU
OoJibIlle €MHMIIBI, YMEHHE BBINIOJHATH Pacu€Thl 1O (opmyiam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAMOHANBHBIX BBIPAKCHUNA U
BBIPQ)KEHUI C KOPHSAMH, pa3I0kKEeHUEe MHOTOWIEHa Ha MHOXHTENH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OpPMyN PAa3HOCTH KBAJApPaToB M

KBaJlpaTa CyMMbI U pa3HOCTH
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YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEllaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPAaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYyX JIMHEHHBIX YPAaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTHX IPEAMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTb JJISi M300pakKeHUs perieHuit

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: QYHKIHS, TpaduK QyHKINH, HYJTH
(GYHKIMH,  HPOMEXYTKM  3HAKOIOCTOSHCTBA,  MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HAuOOJbIlIee W HAUMEHbIIEE 3HAUCHUs
byHKUNY; yMeHue OIIepUPOBAThH MOHATUSAMMU: npsimMast
POTIOPIMOHATILHOCTb, JINHEHHAST PYHKIUS, KBaApaTH4HAs (PyHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCTh, Mapaloiyia, rumepbosia; yMeHHe
CTpOUTh Trpapuku  QYHKIUH, HUCHOAB30BaTh Tpaduku s
OINPEZCIICHUs] CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, JUISI PELLEHUS
3a/a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HU; YMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHune OIIEpUPOBATH MOHATUSMH: [IOCJIEI0OBATEIbHOCTb,
apugmernueckas U TEOMETpUYECKass IPOrpecCUud; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIbHOCTEH, (POPMYJIIBI CYMMBI U
oO11ero 4jieHa npu pelieHuH 3a/1ay, B TOM YUCIE 3334 U3 JIPYTuX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
JIOJIM W 4YacTH, JBIDKEHHE, PabOTy, IEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIIYT, HAaJIOTH, 3a/1a4¥ U3 00JIACTH YIPaBIEHUS INYHBIMU
U ceMeHHbIMU (UHAHCAMU); YMEHHUE COCTaBJIATh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBbl 110 YCJIOBHUIO 3ajayH,
MCCJIEI0BATh MOTYYEHHOE PEIICHUE U OIICHUBATh IIPaBIONOJ00HOCTh

MOJTy4YEHHBIX PE3yJIbTaTOB

YMeHune onepupoBath MOHATUSAMU: PUTYpaA, TOUKA, OTPE3OK, MpsAMas,
ayy, JIOMaHasl, yToJl, MHOTOYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJbHUKH,
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10

11

12

IPSIMOYTOJIbHBIA TPEYTOJbHUK, MeAHuaHa, OUCCEKTpPHCAa U BBICOTA
TPEYrojbHUKA,  YETBIPEXYTOJNBHUK,  MapajulejJorpaMM,  pomo,
OpsIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (UTypamH;
yMEHHE peliaTh 3a/ayd, B TOM YHUCIE U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE T€OMETPUUECKHUX BEITUYHMH C IPUMEHEHUEM U3YUYEHHBIX

CBOMCTB (huryp u pakToB

VMeHHe ONepHpoOBaTh MOHATHSIMH: PaBEHCTBO (UrYp, PaBEHCTBO
TPEYrOJbHUKOB; MaPaIICIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
yroJd MEXIy MPSMbIMH, HEPICHIUKYISAP, HAKIOHHAs, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEIIbHO TOYKH U TPSIMOW; YMEHHE PACHO3HABATh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mapawieabHOCTh |

NEPNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAarOIEM MHUPCE

YMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BemMYMHA yTJia, CHHYC U KOCHHYC yTIja TPeyroJIbHHKa), IIOIIAb;
YMEHHUE OLIEHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpPE; YMEHHE TMpPUMEHATh (OpMyNbl MepUMeTpa U IUIOU[aau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M IUIOIIAJN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajiesenuIena; yMEeHUe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

YMmenue wu3o0paxarb IUIOCKME GUIypel M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKHU, C IOMOULIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHue OmnepupoBaTh IOHATHUSAMHU: IPSAMOYIOJIBHAs — CHUCTEMA
KOOPJIMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOpa Ha YHCIO, CKaJsIPHOE IIPOU3BEIECHUE
BEKTOPOB; YMEHHE HCIIOIB30BATh BEKTOPbl M KOOPAWHATHI IS
IIPEACTABJICHUS JAHHBIX U PEIICHMS 3aJad, B TOM YHCIIE U3 JPYTHUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

14

YMeHHe onepupoBaTh TMOHSATHSAMHU: CTOJIOMKOBBIE M KPYTOBBIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHuecKoe, MeAHaHa,
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HauOoJIpllIee U HaMMEHbIIEe 3HAYEeHUs, pa3Max YMCIOBOro Habopa;
YMEHUE W3BJEKaTh, MHTEPIPETUPOBATH H  MPEoOpPa3OBHIBATH
MHpOpMaLMIO, MPEACTaBIEHHYI0O B Ta0lIMLIAX M Ha JAMarpamMmax,
OTpaKaroIlyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUM; YMEHHME paclO3HaBaTh W3MCHYMUBBIC BCINYMHBI B

OKPYXKAoIIeM MHpPE

15

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMBIT (CiIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OTBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITHH B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMUA COOBITHUSIMHU; YMEHHUE peIlaTh
3ajaud METOJOM OPraHU30BAaHHOTO Tepedopa U ¢ HCIOJIb30BaHUEM
npaBUia YMHOXKEHHSI, YMEHHE OLIEHMBATh BEPOSTHOCTU PEabHBIX
COOBITHI U SIBIICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAlOIIEM MHpPE U B JKU3HU,
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCE U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA HW3YYEHHBIH METOJ Ul pElICHUS
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTACIIBHBIC BBINAIOIIMECS PE3YJIbTAThI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HAyKH, IPUBOJIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 HarypanbHble u nensle uncia. [lpu3Haku 1eIMMoCTH HebIX Yncel

12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIE
' HEepUOIMYECKUe IpooH

13 Pauvonanbuple uMcna. Apudmernyeckue oOmnepaluud € paluOHAIbHBIMU
' qUCIaMU

14 HevictButenbHble yncia. Apu(pMETHYECKUE ONEPAMU C JIEHCTBUTEIbHBIMU
' yHuCllaMu

L5 [IpubnuxEéHHble BBIYUCIECHUS, NpaBUia OKPYIVIEHUs, NPUKHUAKA U OLIEHKa
' pe3yJipTaTa BEIYMCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 BykBeHHbIE BbIpaXKeHUS (BBIpaXKEHHsI ¢ IEPEMEHHBIMHU)

’5 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IOKA3aTEJEM.
. CBolicTBa CTENIEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu.  [leiictBusa ¢
' apru(MeTHUECKUMH KOPHIMHU HATypalbHOM CTENEeHN
3 YpaBHEHUS U HEpAaBEHCTBA

31 [lenbie u OpoOHO-panMOHANbHBIE ypaBHEHUSA. CHCTEMbl U COBOKYITHOCTH
' YpaBHEHUH

39 [lenbie u npoOGHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenune TekcToBBIX 33124
4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN
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Apudmernueckass U reomeTpuyeckas mporpeccuu. Dopmyna  CIOKHBIX

4.2
IPOIICHTOB
5 DOyHKINUA
OyHknus, cnocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
oIpeieNIeHUs] U MHOXeCTBO 3HaueHul ¢pyHnkunu. Hynu ynkuun. IIpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U
MUHUMYMBbI (yHKIud. HaunOosnpiee m HaumMeHbIIee 3HaYeHHWE (YHKIMU Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reomeTpuyecKux BEITUUHH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr
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YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1) Marematuka. AnreOpa: 7-ii kiacc: 0a30BbI YpPOBEHb: y4eOHHUK; 15-¢
u3nanue, nepepadorannoe. / Makapsiues FO.H., Munatok H.I'., Hemkos K.W. u nip.;
nox pex. TensikoBckoro C.A. — M.: IIpocsemenue, 2024;

2) Matematuka. AnreOpa: 8-if kimacc: 0a30BbI ypOBEHb: y4eOHHK; 16-¢
u3nanue, nepepadorannoe. / Maxkaporues F0.H., Munntox H.I'., Hemxos K.W. u ap.;
nox pen. TensaxoBckoro C.A. — M.: IIpocsemienue, 2024;

3) Matematuka. Anrebpa: 9-if kmacc: 0a30BbId ypOBeHb: y4eOHHK; 15-¢
u3nanue, nepepadorannoe. / MakapsrueB FO.H., Munmiox H.I'., Hemkos K.W. u ap.;
nox pen. TensikoBckoro C.A.— M.: IIpocsemenue, 2023.

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

1) bauk 3amanumii ma1d  (HOPMHUPOBAHHMS W OLEHKH (PYHKIIMOHAIBHON
IPaMOTHOCTH OOYYaroIIMXcsi OCHOBHOM MIKOJBI (5—9 kimaccel) [DIeKTpOHHBIN
pecypc]. — Pexum moctyma: http://skiv.instrao.ru/bank-zadaniy/ (nmata obpamienus
12.05.2026);

2) I'mazkoB FO.A., 'anamBunu M. 5. Tectsl mo Anre6pe. 7 Knacc. Makapsiues.
®I'OC (k HOBOMY DITY). — M.: Dk3amen, 2024, - 126 c.;

3) I'mazkoB FO.A., 'anamBunu M. 5. Tectsl o Anredpe. 8 Knacc. Makapbrues.
®I'OC (k HOBOMY DITY). — M.: Dk3amen, 2020. - 112 c.;

4) I'nazkoB FO.A., IN'anamswim M. 4., Bapmasckuii UK. Tectsl mo Anredpe. 9
Knacc. MakaperaeB. ®I'OC (k HoBomy DIIY). — M.: Dk3ameHn, 2022. - 126 c.;

5) I'mazkoB HO.A. CamocTOsITEIbHBIE U KOHTPOJIbHBIC PabOTHI 1O anredpe. 7

kinacc. K yuebnuky FHO.H. MakapsiueBa u np. mox pen. C.A. TenasikoBCKOro
«Anredpa. 7 knace». — M.: Dk3amen, 2022. — 190 c.;

6) I'mazkoB FO.A. CaMocTOsITEIbHBIC M KOHTPOJIbHBIC PabOTHI 0 aiaredpe. 8
kiacc. K yue6nuky FHO.H. MakaperueBa u ap. nmoa pen. C.A. TenskoBckoro
«Anrebpa. 8 knace». — M.: Dk3amen, 2022. — 144 c.;

7) T'mazkoB H0.A. CamocTosiTeIbHBIE U KOHTPOJIbHBIC pabOThI 1Mo anredpe. 9
kinacc. K yuebnuxky IO.H. MakapeiueBa u ap. mox pea. C.A. TensikoBCKOro
«Anrebpa. 9 knace». — M.: Dk3amen, 2020. — 144 c.;

8) JlocTikeHue MeTalpeIMETHBIX pe3yJIbTaTOB B paMKax H3Y4YEHUS
npeaMETOB  MaTreMaTH4eckoro Oioka (OCHOBHOe  oOmiee  oOpa3oBaHUE):
meronudeckue pekomenaaruu / JI.O. Pocnora, E.E. AnekceeBa, E.B. byniko; mojg


http://skiv.instrao.ru/bank-zadaniy/
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pen. JI.O. PocnoBoii. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus 00pa30BaHUs,
2023.— 73 c.: mn. Pexxum pocrtyma: https://edsoo.ru/wp-content/uploads/2023/12/
meta_matematika 01.pdf (mata obpamenus 12.05.2026);

9)Ky3uenoa JI.B., CysopoBa C.b., 3BaBuu JL.M. Anrebpa 7 kiacc.
Junaktudyeckue  marepuansl 1o  Marematuke. — AO  «/3pmarenbcTBO
«IIpocsemenuey, 2024. — 128 ¢.;

10)XXoxoB B.U., Maxkapeiues IO.H., Munmiok H.I'. Anrebpa 8 kiacc.
Junaktuueckue  marepuansl 1o  Marematuke. — AQO  «/3marenbcTBO
«ITpocsemenue», 2023. — 125 c.;

11) MakapsrueB FO.H., Munarok H.I'., KpaiineBa JI.b. Anrebpa 9 xmacc.
Junaktnueckne  Marepuanbl 1o  Maremaruke. — AO  «3maTenbcTBO
«IIpocsemenue», 2023. — 96 c.;

12) Marematuka. Anredpa: 7—9-¢ kimacchl: 0a30BbIl YPOBEHB: METOIMUECKOE
nocobue K MpeaMeTHOW IuHUM ydeOHuKoB mo anreope FHO.H. Makapeiuesa,
H.I'. Munatok, K.M. HemkoBa u np. / Kpaitnesa JI.b. — M.: IIpocBemenue, 2023. -
54 c.;

13) Maremaruka. Peanuzamus tpeboBanuit ®I'OC ocHoBHOro o00IIErO
oOpazoBaHus: MeTouueckoe nocodue s yuutens / JI.O. Pocnosa, E.E. Anekceena,
E.B. byuko; nox pen. JI.O. Pocnooiti. — M.: ®I'BHY «HHCTUTYT CTpareruu
pazBuTus oOpazoBanuss PAO», 2022. — 264 c.: w1 Pexum pgocryna:
https://edsoo.ru/wp-content/uploads/2023/08/ MATEMATUKA .-Peanuzanus-
tpedoBannii-OI'OC-O00.pdf (naTa oopamenns 12.05.2026);

14) DnekTpoHHBIN OaHK 3aaHUM IS OLICHKH (DYHKIIMOHAILHOW TPAMOTHOCTH
[DnexkTponHbIi pecypc]. — Pexum goctyna: https://fg.resh.edu.ru/ (mara obpameHus
12.05.2026).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

1. DnexTpoHHbIE 00pa30BaTENIbHBIC PECYPCHI, TOMYIIEHHbIE K UCTIOIh30BAHUIO
MpU pean3aliid UMEIONUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO OO0pa30BaTEIbHBIX
MporpamMM HavaJbHOTO 00I1IeT0, OCHOBHOT'O OOIIETO, CPEAHETO 00I1IeT0 00pa30BaHMs
npukazoM Munnpocsenienust Poccuu ot 23.07.2025 Ne 551:

- Maremaruka. Anrebpa, 7 (8,9) kinacc. — ®I'AOY BO «I'ocynapcTBeHHBIN
YHUBEPCUTET IMPOCBEIICHU;

- Maremaruka. Anredpa. MaTepaktuBHble 3ananus. 7 (8,9) kmacc. — OO0
«CkaeHry;

- Maremarunka. 5 - 9 knaccel. — TAOY BO MI'TIY;


https://edsoo.ru/wp-content/uploads/2023/12/%20meta_matematika_01.pdf
https://edsoo.ru/wp-content/uploads/2023/12/%20meta_matematika_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/МАТЕМАТИКА.-Реализация-требований-ФГОС-ООО.pdf
https://edsoo.ru/wp-content/uploads/2023/08/МАТЕМАТИКА.-Реализация-требований-ФГОС-ООО.pdf
https://fg.resh.edu.ru/
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- Maremaruka. Anredpa. 7 (8,9) knacc. lludposas pabouas terpags. — AO
«M3marenscTBO «lIpocBemicHney;

- Amrebpa 7 (8,9) wmacc (6a3oBbiii ypoBeHn). — OOO «MobwibpHOE
OnexTponHoe OOpa3oBaHuEY;

- Kypc ypoxkos o anredpe 7 xinacc. — OO0 «MHTEPIA»;

- Jlomamnue 3amanus. Anrebpa», 7-9 knaccel. — AO «M3paTenscTBO
«IIpocBemieHuey;

- Marematuka. KoHtponbsHbie paboThl. MHTEepakTuBHBIC 3amanus. 7 (8,9)
kinacc. — OO0 «CkaeHry;

TecroBble ynpaxkHenus no anredpe s 7 (8,9) kinacca. — OO0 «Yuu.py»;

TecroBbie ynpaxknenus OI'D no maremaruke. 9 knacc. — OO0 «Yuu.py»;

DOneKTpoHHBIA y4eOHUK Mo MateMatuke. 5 - 9 kiacc. — OO0 «Yuu.py»;
OKO BIIP KHUM. Maremaruka. 7 (8) kmacc. — OO0 "OK3AMEH-
MEINA»;

- OOmako 3manumii. IloproroBka xk OI'D. Marematnka, 9 xmacc. — OOO
«OU3HUKOHY.

2. OTKpBITBIE OOIIETOCTYITHBIE 00pa30BaTEIbHBIC MaTePUAIIbI, pa3MEIICHHBIC
Ha MH(OPMAIIMOHHO-00pa30BATENbHBIX MOPTAJIAX:
- https://uchitel.pro/ - Yuutensllpo. KoHCHEKTBI W TECTBI MO MPEIMETY

«Anrebpay. Mzydyenne Anredps! mar 3a maroM. OHnaitH-yueOHuK. 7-9 kiacc;

- https://resh.edu.ru/subject/16/ - Poccuiickas ainekTpoHHas mkoia. Anredpa.
7-9 knacc;

- https://m.edsoo.ru/ - bubnuoteka mudpoBoro 0O6pa3zoBaTEILHOTO KOHTESHTA

(bubnuoteka 11OK);
https://education.yandex.ru/main - Samekc yueOHuk. CoBpeMeHHOE
00pa3oBaHKE Ha OCHOBE TEXHOJOTUM SIHEKCa;
https://testedu.ru/test/matematika/7-klass/ - OOpa3oBaTenbHBIE TECTHI.

Tectel mo maTeMatuke 1 7 (8,9) kiacca;
https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ - bauk
3agaHuili. MaTtemaTrueckasi r(paMOTHOCTb. 5-9 Kitacchl;
https://etudes.ru/etudes/ - MaremaTruecKkue 3TIOABI (3aHUMATEIbHBIC 3a0a4H,

CIOXKETHI U TIp.).


https://uchitel.pro/
https://resh.edu.ru/subject/16/
https://m.edsoo.ru/
https://education.yandex.ru/main
https://testedu.ru/test/matematika/7-klass/
https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://etudes.ru/etudes/
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