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MNOACHUTEJBHASA 3AIINCKA
Hacrosimass pabouas mnporpamma mo anredbpe it 9 kiacca cpenHen
0011e00pa30BaTeIbHOM IKOJIBI COCTABIIEHA HA OCHOBE:

1. ®enepanpHoro 3akoHa «O06 obOpazoBanuu B Poccuiickoit denepanum» OT
29.12.2012 Ne 273-®3 (¢ UBMEHEHUSIMU U JIONOJIHEHUSIMU, BCTYNHUBIINI B
cuiy ¢ 13.07 2021).

2. «O BHecenun usmeHeHuit B Denepanpubiii 3akoH «OO0 oOpa3oBaHMM B
Poccuiickoit @eaepaunn» ot 24 centsa0ps 2022 r. Ne 371-D3.

3. DenepalbHBI TOCYIApPCTBEHHBIM 00Pa30BATEIBHBIA CTaHIAPT OCHOBHOTO
obmero oOpaszoBanms (mpuka3 ot 31.05.2021 Ne 287 MwuHHCTEpCcTBa
npocseniennst Poccutickoit deneparuun «O06 yTBepkaeHnn ¢eaeparbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIETro
oOpa3zoBaHus», 3apeructpupoBanHbii B Munwocte Poccun 05.07.2021,
perucrpainoHHbiii Homep 64100).

4. Tlpukaz MuHuctepcTBa TmpocBemieHuss Poccuiickoit @enepanuu 0T
18.07.2022 Ne 568 «O BHeceHUHM U3MEHEHUH B (QeaepaabHBbIA
rOCyJapCTBEHHBIA  00pa3oBaTENbHBIA  CTaHIAPT OCHOBHOTO  OOIIETro
oOpa3oBaHUs, YTBEPXKJEHHBIM MpUKa3oM MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 31 mast 2021 r. Ne 287».

5. Ilpukaz MunucrepctBa mnpocBemieHuss Poccuiickoil @Pexepauuu 0T
27.12.2023 Ne 1028 «O BHECEHMM H3MECHEHUH B HEKOTOPHIE IPHUKA3BI
MunucrepctBa o0pasoBanusi u Hayku Poccuiickoil  ®epnepanmu,
Kacaronecss  (enepanbHbBIX — TOCYAApCTBEHHBIX  00pa30BATENbHBIX
CTaHJApTOB OCHOBHOIO o0OIlero oOpa3oBaHUsI U CpeaHEro oOIero
oOpazoBaHus», 3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne
77121.

6. [Ipukaz MunucrepctBa mpocBemenuss Poccuiickoit @Denepanuu 0T
22.01.2024 Ne 31 «O BHeCEeHMM HW3MEHEHHU B HEKOTOPBIE MPHUKA3BI
MunucrepctBa o0pasoBanusi ©u Hayku Poccuiickoit  ®Denepanmu,
Kacaronecss  (enepanbHBIX  TOCYJAapCTBEHHBIX  00pa3oBaTENIbHBIX
CTaHJIaPTOB HAYaJIbHOTO OOIIEero o0pa3oBaHHA W OCHOBHOT'O OOLIEro
oOpazoBaHus», 3apeructpupoBanHoro B Muntocte Poccun 22.02.2024 r. No
77330.

7. Ilpuka3 MunucrepctBa mpocBemenuss Poccuiickoii @enepauuu 0T
27.12.2023 Ne 1028 «O BHecCeHMM H3MEHEHUW B HEKOTOPBIE IPUKA3bI
MunucrepctBa o0pasoBaHusi u  Hayku Poccuiickoil  ®epnepanuu,
Kacaronecss  (enepanbHbBIX — TOCYAApCTBEHHBIX  00pa30BATENbHBIX
CTaHJapTOB OCHOBHOI'O 0OILEro 0Opa30BaHUs», 3apETUCTPUPOBAHHOTO B
Mumntocte Poccun 22.02.2024 1. Ne 77331.

8. Ilpukaz MunucrepctBa mpocBemnieHuss Poccuiickoit @Dexepanuu 0T
18.05.2023 Ne 370 «OO6 yTBepkneHuu ¢eaepanbHOil 00pa3oBaTeIbHON
IIPOTrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMM.

9. llpukaz MunucrepcTBa TmpocBemienuss Poccuiickoit ®Dexepanuu  OT
09.10.2024 Ne 704 «O BHECEHMM HM3MEHEHUW B HEKOTOPbIE MPHUKA3bI
MunucrepctBa  mpocBemienuss ~ P®,  kacaromuecs — denepanbHBIX



obpazoBarensHbix nporpaMmm HOO, OOO u COO» (3apeructpupoBaH OT
11.02.2025 rona).

10.OcHoBHO#1 00pa3oBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEr0o 00pa3oBaHUs
MAOY Kackapunckoit COILl, yTBep»KIE€HHOW Ha MEACOBETE, MPOTOKOII
Nel5 ot 11.07.2025 1., npukazom Ne 491 ot 13.08.2025r., corsiacoBaHHOM
VYupasnsaomuM COBETOM HIKOJIbI 25.07.2025 r. (mporokon Nel 1).

11.Yuebnoro mirana MAOQOY Kackapunckoit COIIl, yTBepkaeHHOro Ha
neacosetre, npotokoa Nel3 or 27.06.2025 r., mpukazom Ne 458 or
27.06.2025 r. u cormacoBaHHOro YmnpapisiromuM COBETOM HIKOJbI
27.06.2025 r. (mpotokoi Ne 10).

12 .Ilporpammoii Bocnutanuss MAOY Kackapunckoir COII (mpuxa3z ot
16.02.2021r Ne 94).

13.YctaBom MAOY Kackapunckoir COILl, yTBepkIeHHBIM MPUKA30M
HavyaJbHUKA yIOpaBieHUus oOpa3oBaHus AJIMUHHUCTpAMM TIOMEHCKOTro
MyHULMNAIBHOTO paitoHa ot 25.05.2016r. Nel138-0.

14 .TlonoxeHneM O TPOMEKYTOUHOM arrectanuu (mpukaz Ne395 ot
12.10.2015r.)

15.1Tonoxenust o paboyux MporpaMmax yuyuTenel mo oOpa3oBaTeIbHBIM
nporpamMmmam, yrBepxkaeHHoro npukazoM MAOY Kackapunckoit COII ot
20.05.2022 r. Ne 368.

Paboumne IIPOrpaMmMabl V‘-IC6HBIX OpeaAMETOB, KYPCOB JOJKHBI COACPIKATD.

. [losicHUTENBHYIO 3aIIHCKY .

. Comepxanue yueOHOTO TIpeIMeTa, Kypca.

. [Inanupyembie 00pa3oBaTeIIbHbBIC PE3YJIHTATHI.

. TeMaTu4eckue MmIaHUPOBAHUE.

. IloypouHoe mianupoBaHue.

. YaebHO-MeToInuecKoe o0ecreueHne o0pa3oBaTeIbHOTO MpoIiecca.

. MarepuanbHO-TeXHIHUECKOEe 00ecTieueHrne 00pa3oBaTeLHOrO MpoIiiecca.

~NOoO o1k WwN

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX JUCITUIUIMH, KAaK €CTeCTBEHHO-
HAy4yHOTO, TaK M TYMAaHUTapHOrO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO s
MPOIOTKEHNS 00pa30BaHUsI U B TTIOBCEIHEBHOM KuU3HU. PazBuTue y o0ydarommxcs
HAay4YHBIX TMPEJICTABICHUN O TPOUCXOXKIECHUU U CYIIHOCTH alredpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMAaTUIECKON HAYKOW SIBJICHUH U MPOIECCOB
B NPUPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUYHOT'O MUPOBO33PECHUS
Y Ka4ueCTB MBIIUICHUS, HEOOXOIUMBIX JIJIS aJlalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydyenme anreOppl oOecreuynBaeT pa3BUTHE YMEHHS HAOJIOATh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI W BBIBOJHI,
dbopmynupoBath yTBepxkaeHUs. OCBOeHUE Kypca areOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOy4YalolUXCsa: OHM MCIHOJIB3YIOT JICIYKTUBHBIE U



WHIYKTUBHBIE PacCyXIeHusi, 0000IIeHe U KOHKPETU3alllIo, aOCTparupoBaHue U
aHanoruto. OOyyeHue anreOpe  MpeanoyiaraeT  3HAYMUTENBHBIA  00BEM
CaMOCTOATENLHON JCSTENIbBHOCTH 00YyYaroluuxcsi, MO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay 71t OCHOBHOTO OOIIIETO
o0pa30oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKUE JTUHUU:
«Yucna u BBIUMCIEHUS», «AITeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepikaTelbHO-METOIMYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOACUCTBYS C
JIPYTUMHU €ro JuHusSMUA. B Xxome w3ydeHHs y4eOHOro Kypca OOydaromumcs
MPUXOAUTCS JOTHYECKU PACCYXKJaTh, MCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3feiax
MaTeMaTUYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIMMUCS
OCHOB  yHHUBEpPCAJIBHOTO  Maremaruueckoro s3bpika. ConaepxaTelbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucna W BBIYUCICHHUS» CIYKUT OCHOBOM JJIs
JTATBHEHIIETO M3yYCeHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaROIIUXCS
JIOTUYECKOTO MBIIIJICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISi IOBCEIHEBHOM
KW3HU. PazBuTHE MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs
CBSA3aHO C PANMOHAIBHBIMH M HUPPAUOHATBHBIMH YHCIaMHU, (HOpMHUpPOBaAHHEM
MIPEICTABIICHUH O ICUCTBUTEIIPHOM YHCIIe. 3aBEPIICHUE OCBOCHHSI YMCIIOBOM IMHUN
OTHECEHO K CpeHeMy 00I1eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandecKux JIMHUN — « Are0paniecKue BIPaKEHU S
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYAIOMIMXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAWMMOTO I PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpazoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHE MATEMAaTUKH KakK S3bIKa IS
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICICH, OMMCAaHWs TIPOLECCOB W SIBJICHUI
peanbHOTO MUpa. B 3amaun o0yuenus anredpe BXOIAT TaKkKe JaTbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, IS OCBOEHHUS Kypca
uHDOpMATUKHA, ¥  OBJAQJCHHE HABBIKAMHU JICIYKTUBHBIX  PACCYKIICHUH.
[IpeobpazoBanre CUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CTIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne QyHKIIMOHATHHO-TPA(UIESCKON IMHUYU HAIEJICHO Ha MOTyYeHHE
OOy4JaronMMHCs 3HAaHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJeTu
JUTSI ONTMCAHUS ¥ UCCIIEJIOBAHUS pa3HOOOPA3HBIX TIPOIIECCOB U SIBJICHHUM B IPUPOJIE U
oOmectBe. 3yueHue maTepuana cnocoOCTBYET pa3BUTHIO Y O0YHAIOIINXCSI yMEHUS



UCTIONIb30BaTh pa3jiMuHbIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIaa B (opMHpOBaHHE
NPEICTaBICHUI O POJIM MAaTEMATUKH B PA3BUTUN ITUBUIM3AINH U KYJIbTYPBI.

CornacHo yueOHOMYy IIaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIACAYIOIINE OCHOBHBIC pa3/eiibl COICPIKAHMS:
«Yucna W BBIYUCICHUSA», «ANTeOpanyecKue BBIpAXCHHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3zyuenue yueOHoOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 Kiacce —
102 4gaca (3 yaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 yaca B HefieNIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIE€CATUYHBIC, NIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmernyeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 peaibHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEeNieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS, 3aIUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IPOLIEHTOB B BHJIE ApoOU U ApoOU B BHUJIE MPOIEHTOB. TpH OCHOBHBIC 33aJa4M Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3JIOKEHHME HAa  MHOMXKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsimMas HW  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOM. JlolycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
bopmynsl. Beraucienus no ¢popmynam. [IlpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpPaBWIA MpPeoOpa3oBaHUsl CyMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCcTBa CTENEHH C HATyPAJIBHBIM OKA3aTEIIEM.

OpnHounensl 1 MHOrounaeHsl. Ctenenb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToOB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTrO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JIMHEMHBIX ypPaBHEHUU C JBYMs IIepeMEHHbIMU. PemeHue cucreM ypaBHEHHUU
crocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['papux pynkmum y = |X|.
['paduyeckoe pelnieHue IMHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KVIACC

Yuciia 1 BbIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHATHEe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AuredpanvyecKue BbIPpaKEeHUA

KBazgpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil aApoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE aireOpandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS M UX peoOpa3zoBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopMyia KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN ¢ IBYyMs MEPEMEHHBIMU U CHCTEM
JVHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 adredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. OOIacTh ONpeAesIeHU U MHOKECTBO 3HaYEHUN (PYyHKIUU.
Crioco0bl 3aaHus (PYHKITHI.

I'padux ¢yskumn. YUrenne cBoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI0 MPOMOPLHOHATIBHBIE
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KIIACC

Yucaa v BIYMCICHUSA

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY)KAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxkEéHHOE 3HAUECHUE BEIIMYUHBI, TOYHOCTH MPpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JJUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHHN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHUEe ¢ AByMs NEpPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellIeHne CUCTEM JBYX YPaBHEHUN,
OJJHO M3 KOTOpBbIX JIMHEIiHOe, a Jpyroe — BTopoi creneHu. ['padpuyeckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4 alredpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabomna, KoOpauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U IIPOrPeCcCUm

[ToHsiTHE YMCIIOBOM IMOCHENOBATEIBRHOCTH. 3aJaHHUE IOCJIEI0BATEIBHOCTH
peKyppeHTHOI dhopmyIoi u Hopmysoit N-ro YieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyisel N-ro ujieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIECHOB.



N3o0pakenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHMX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa30oBaHMsl Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM NpOo(ecCHOHAIbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIarOnoJay4Yns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpaza KM3HH  (3I0pOBOE  IUTaHHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha IPUMEHEHUE MaTEMAaTUUECCKUX 3HAHHUM JIJIs pEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanus K U3MEHAIIMMCS YCJOBHSAM COLUMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS y JPYTUX JIOJIed, MPpUOOpeTaTh B COBMECTHOM AESATEIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHATWUN, YCTAHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOYCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHMs 3a1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpATh (opMy MpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
pelaemMpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod M HX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTH HMH(OpPMALMU TO KPUTEPHUSAM, MPEAJIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCHPUHUMATh U (GOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEH U, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJYYEHHBIN pE3yNbTaT;



e B X0JIe 00CYKJIEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, perraeMon 3a/1auu, BHICKa3bIBaTh UJIEH, HAIlEIEHHbIE HA MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB Juajiora, OOHapy>KMBaTh pa3inuve U CXOJCTBO IMO3WIIMM, B
KOpPpeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TMpPEACTABIATh  PE3yNbTAaThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIETOBAHMSI, POCKTA, CAMOCTOSITENILHO BRIOMPATH (pOpMAT BHICTYIUICHUS
C yu€ToM 3aja4 MPE3eHTAIMU U OCOOCHHOCTEN ay/IUTOPUH;

e TMOHHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHON Y HHIUBUILY AIIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

e IPUHUMATH LIETb COBMECTHOM NIE€ATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIMIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TIPYHNIOBbIX (opmax paboTsl (0OcCyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IUTYPMBI U IPYTUE), BHIMOIHATH CBOIO 4aCTh PaOOTHI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYIMMH WICHAMH KOMAaH]IbI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiiCTBUSA
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (WM €ro
9acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBHbIN HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMOINIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiibTara
penIeHuss MaTeMaTUYECKOH 3a1auH;

e MPEABUAECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTb MPU PEUICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OLEHMBATH COOTBETCTBUE PE3YJIHTATA AEATEIBHOCTH ITIOCTABICHHON LIEN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMKEHUSI WU HEIOCTHXKEHUS LENH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI
K koHmy oOyueHuss B 7 kjacce OOyYarOIIMHCA TMOJYYUT CIEIYIOIIHNE
peIMEeTHBIC PE3yIbTaThI:
Yuciia ¥ BBIYUCTICHUSA



BreimonusaTe, coderas yCTHbIE M MUCBMEHHBbIE TPUEMBI, aprU(PMETHUECKHE
JEUCTBHUS C PAlMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4€HHS YWCIOBBIX BBIPAXKEHUN, MPUMEHSTH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
JECATHUYHYIO TPOOh B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyTIATh YUCIA.

BBINOMHATS NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATE AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHATh MPU3HAKY JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHbIX
qucel.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PEIICHUs 33]1a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEeHUA

Hcnonb30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4EOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoInonHATh mpeodpa3oBaHus LENOr0 BbIPAXKEHUSI B MHOTOWIECH MTPUBEIECHUEM
MOJOOHBIX CIaraéMbIX, PACKPhITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCymeCTBIATh PA3J0)KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOLIEro MHOKHUTENS, TPYNITUPOBKH ClaraeMblX, IPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
U3 MAaTEMaTHKH, CMEXHBIX IIPEIIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYypAJIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUsI C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.



[TpumensTs rpaduveckre METO bl MIPU PEIICHUH JTMHEWHBIX YPAaBHEHUN U HX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLIMXCS PEIIEHHEM JMUHEHHOTO
YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
MEPEMEHHBIMH, MOJIb3YACH IPa(UKOM, IPUBOTUTH MPUMEPHI PEUICHUS YPaBHEHHS.

Pemats cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHUH 10 yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIW pE3yJIbTarT.

DOyHKIUA

N3006paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, UHTEPBaJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh rpaduky TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOAUTEIILHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonute 3HaueHne PyHKIUU 1O 3HAYEHHIO €€ apTryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeAcTaBIECHUS U aHaIU3a UH(poOpMaLuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOJMYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucia ¥ BIYMCICHUSA

Hcnonp30BaTh HaydajabHbIE IIPEICTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUs], OKPYTJICHUS U BbIYUCIECHUMN, N300paaTh JACHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE KOPHH, UCIOJIBb3Ys MPU HEOOXOIUMOCTH KaJbKYJISTOP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIOJIbB3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npobeii u crenieHeit uucia 10.

AJiredpanyecKue BbIPAKEHUs!

[IpuMeHATH TOHATHE CTENEHH C LENbIM II0Ka3aTeJIeM, BBIINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.



BBITIOTHSTE TOXAECTBEHHBIE MPE0OPA30BAHMS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U alreOpandecKuMu ApoosmMHu.

PackiianpiBaTh KBaIPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHECHHUS W PAllMOHAJIbHBIC YPaBHEHHS,
CBOSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUW PEILICHUS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cloBecHOW (OPMYIMPOBKH 3a7ayll K €€ anredpandeckoit
MOJIEJIA C IIOMOIIBK) COCTAaBJICHUS YPAaBHECHUS WM CHUCTEMbl YPaBHEHUU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MOJyYEHHBIA PE3yJIbTarT.

[IpruMeHATh CBOMCTBA YMCITOBBIX HEPABEHCTB JIJIs1 CPABHEHUSI, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTIOCTPALI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W KUCTHOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAaueHHE (PYHKIHUMU 1O 3HAYCHUIO
apryMeHTa, ONpeIeiATh CBOMCTBAa (PYHKIUU 10 €€ rpaduKy.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIMN BUJA:

y=k/X,y =x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (yHKINA
o e€ rpaduxy.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHATBHBIE YHCIIA.

Breinonuats apudmeTndyeckue 1elCcTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCHbMEHHbIC MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPpalMOHATbLHBIMU
YU CJIaMHU.

Haxoauts 3HaueHUs CTENEHEN C LEJIBIMU [TOKA3aTENIMU U KOPHEM, BBIYUCIIATH
3HAYEHMS YUCITIOBBIX BBIPAKECHUM.

OKpyriaTh JEUCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAXKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHENHbIE U KBapaTHBIE YPABHEHHUS], yPABHEHHUSI, CBOISAIIMECS K HUM,
pocTeiIme ApoOHO-paAIIMOHATBHBIC YPABHEHUS.



Pemarh cucTeMbl JBYX JIMHEHHBIX ypaBHEHWW C JABYMsI TIEPEMEHHBIMH H
CHCTEMBI JIBYX YPaBHCHHIA, B KOTOPBIX OJTHO YPABHCHHE HE SBJISCTCS JTUHCHHBIM.

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUSI YPaBHECHHSI UJTH CHCTEMBI JIBYX YPaBHEHUH C IBYMs TIEPEMECHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUSI YPABHEHUH M CHCTEM ypaBHECHHUH, B
TOM YHCJIe ¢ TPUMEHEHHEM TpadUIeCKUX NPEICTaBICHUN (YCTaHABIMBATh, HMEET
J¥ ypaBHEHWE WJIM CHUCTEMa ypaBHEHUH PEIICHHS, €CIIU WMEET, TO CKOJIbKO, W
npouee).

Pemarp nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbICE HEPaBEHCTBA, M300pakaTh
pelIeHre HEPAaBCHCTB Ha YHCIIOBOW MPSMOM, 3aMHMCHIBATH PEUICHUE C MTOMOIIBIO
CHUMBOJIOB.

Pemath  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPAaBCHCTB,
BKIIIOUAIONUE KBaJpaTHOC HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBCHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIEI0 CHMBOJIOB.

Vcnonp30BaTh HEPABEHCTBA IIPH PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUU

Pacro3naBaTh (yHKIIMM W3yYeHHBIX BHIOB. [lOKa3bpIBaTh CXeMaTHUECKU

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

CrpouTh U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTHUYHBIX (DYHKLUH,
OMMCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYIO U TEOMETPUUECKYIO POTPECCUU MPU Pa3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (OpMyd N-rO  4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHbI MOCIEIOBAaTENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKyJIATOPa, [UPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 Uucna u Berunciienus. JlelicTBUTENbHEIC 9 1 bubnuoreka [{OK
yucia https://m.edso0o.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 2 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUN https://m.edso00.ru/7f419d08
bu6nunorexa LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBAa. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bubmmoreka [IOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bu6mmoreka IIOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs 18 1 bu6muoreka [JOK
3HaAHUU https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 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

IHOYPOYHOE IIVTAHUPOBAHUE
9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

PanmonanesHble yncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHbBIE
1 OECKOHEUHBIC JICCATUYHBIC ApOoOU

MHOX€eCTBO HeﬁCTBHTeHBHbIX
YHUCCII, HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHbIE JACCATHUYHBIC ,Z[pOGI/I

B3anmHO o1HO3HAYHOE
COOTBETCTBUE MEXKY MHOXECTBOM
JIECTBUTEIIBHBIX YHCEI U
MHOKECTBOM TOYEK KOOPAMHATHOU
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIT,
apudmeTnueckue AecTBUS C
JIEHCTBUTEIILHBEIMHU YHCIIaMHU

[TpubmmkénHOE 3HaUEHNE
BCJIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I

OxkpyrieHue yucen

OxpyriieHne yucen

[Tpukuaka u olleHKa pe3yJIbTaTOB
BBEIYMCIICHUH




[Ipukuaka u olleHKa pe3yJIbTaTOB

9 .
BbIuMCIeHnil. KonTponsHas padora
JInnelinoe ypaBHenue. Pemenue
10 aBHEHHH, CBOIIINXCS K bubmorex HOK
yp . » CBOVIL https://m.edso00.ru/7f43bf66
JIMHEHHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 ypaBHEHUH, CBOJSAIINXCS K
JIMHENHBIM
KBanparHoe ypasuenue. Pemienue
12 alfl-rl)eHHﬁ ilz) SIIIAXCA K bubmorexa LIOK
yp ’ aan https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBHeHue. Pemenue
13 aBIfeHHfI c};po SIIIAXCA K bu6morexa HIOK
yp >GRO https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbIe YpaBHEHHS bubnmorexa HOK
AP yp https://m.edsoo.ru/7f43c3d0
15 BbukBagpaTHbIe ypaBHEHHS bubnmorexa HOK
AP P https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus ypaBHEHUI
16 TPETbEU U YETBEPTON cTENEHEN
pa3noKeHNUEM Ha MHOKUTEIH
[Ipumeps! perienns ypaBHEHHM
17 TpEThEN U YETBEPTON CTEIEHEN
pa3oKeHNUEM Ha MHOKHTEITH
18 Pemenne npoOGHO-palinOHAIbHBIX bubmuorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
19 Pemenue npo6HO-parimOHATBHBIX bubnuorexa [IOK

ypaBHEHUH

https://m.edsoo.ru/7f43c9b6



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

20

Pemienue TeEKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

21

22

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/ILIeCKI/IM METOJA0M

23

KonTponbhas padota no teme
"YpaBHeHUs ¢ OJHOI nepeMeHHOon"

24

25

VYpaBHeHHE ¢ IByMsI IEpPEeMEHHBIMU
u ero rpapuk
VYpaBHeHHE ¢ ABYMS [IE€PEMEHHBIMU
U ero rpaduk

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

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ pelieHue

27

28

29

30

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JBYMs IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ pelieHue

Pemenue cucreM nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

Pemenne cucreM 1ByX ypaBHEHH,

31 OJIHO U3 KOTOPBIX JIMHEHHOE, a buGnuorexa [IOK
. https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPO CTENEHU
Pemenue cuctem IByX ypaBHEHU,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHHI,
33 OJTHO M3 KOTOPBIX JJMHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU
I'padmueckas uHTEpIIpeTaLIUs
34 CUCTEMBbI YpaBHEHUH C IBYyMs
MIepEeMEHHBIMU
35 Pemennie TekcTOBBIX 33724
anreOpandeckuM crocoOom
36 Pemenne TekcTOBBIX 337124
anredpanvyeckuM crnocoOom
37 KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHUI"
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UYucnoBble HEPABEHCTBA U UX bubmuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuneitHble HEpAaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiliHbIe HEPABEHCTBA C OJHOMN bubnuoteka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneliHble HEpABEHCTBA C OJJHOMN bubmmoreka [JOK

MEPEMEHHOM U UX PEIICHUE

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



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

43 OJIHOM MEPEMEHHON U UX PEIICHUE
44 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
45 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIECHUE
46 KBanpaTHble HEpaBeHCTBA U X Bu6moteka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U X
pelieHue
I'paduueckas MHTEpIIpeTALUS
51 Heppg;eHCTB U CI/ICTSMI;Iep:BeHCTB C bubamorexa LOK
https://m.edsoo.ru/7f43b098
JBYMs IEpEMEHHBIMU
I'padmueckas uHTEpIIpeTaLiys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIEepEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrna"
54 KBagpatuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagpatuunas ¢ynkuus, e€ rpadux bubnuorexa [IOK

U CBOWCTBA

https://m.edso0.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
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56

KBagparuunas ¢ynkuus, e€ rpadgux
U CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/7f4399b4

57

58

59

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIb

[Tapabomna, KOOPAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHH
napaboJTbl

[Tapaboina, KOOPAMHATHI BEPIIHHBI

napaboIibl, 0Cb CHMMETPHUH
mapadoJIbI

bub6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIibl, 0Cb CHMMETPHUH
napaboIIbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

bubnmorexa LIOK
https://m.edsoo.ru/7f43a526

62

63

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaloJibl, OCb CHMMETPUU
napaboJIbI

I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

64

I'padukn pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

65

66

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

I'padpuxu Qynkumit: y =kx, y =kx +

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

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

69 KonTponbhas pabota no teme bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 IlonsaTHe yncioBoM bubnunoreka LIOK
OCIE€N0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3asilaHue 1oCe10BaTeIbHOCTH

71 pPEKyppeHTHON (HOPMYIION 1 bubmorexa HOK

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

dhopMyII0it N-TO YIeHa

79 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyeckast Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmmnoreka HOK
reoMeTpuyeckast Iporpeccuun https://m.edsoo.ru/7f43f3b4
@opMyIisl N-TO YIeHa

74 apupMeTHYECKON U bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YJICHOB
@opMyIsl N-TO YIeHa

75 apupMeTHIECKON U bubnmnoreka [JOK
r€OMETPUYECKOUN POTrPECCUI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@opMmynsl N-TO YiieHa

76 apupMeTHIECKON U bubnmnoreka [JOK

r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f0c6
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77

@opMyisl N-TO YIeHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCUid,
CYMMBI TEpPBbIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f72e

78

@opMyIisl N-TO YIeHa
apudmeTnuecKoit u
reOMETPUYECKOUN IPOrpeccuid,
CYMMBI TIEpPBBIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ICHOB
apu(pMETHIECKON 1
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOPJHUHATHOM
TUIOCKOCTH

80

N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPAWHATHOMN
IJIOCKOCTH

81

82

JInHEeHBIA U DKCIOHEHIIMATILHBIN
poct

Cno>xHbIE TPOLIEHTHI

bubnunorexa LIOK
https://m.edsoo.ru/7f43fe0e

83

Cno>xHbIE ITPOLIEHTHI

but6mmorexa [IOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbhas pabota no teme
"UucioBEIE TOCIIENOBATEILHOCTH "
[ToBTOpeHmEe, 06001IeHNE 1
CHCTEeMAaTH3allKs 3HaHUH. 3aIHCh,
CpaBHEHME, ACHCTBUS C

bu6nunorexa LIOK
https://m.edsoo.ru/7f44048
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l[GfICTBHTCJIBHbIMPI qucijiaMu,
YKUCJIOBAA IIpsAMast

86

87

88

89

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
[IporeHThI, OTHOIICHUS, TIPOTIOPIIUN

[ToBTOpEeHuE, 0000IIEHNE U
CHCTEMAaTH3allMsl 3HAHUIA.
Oxkpyriienue, mpuoOIMKeHre, OIleHKa

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM
crmocobom

[ToBTOpEeHME, 0000IIEHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 aprU(PMETHISCKUM
CII0COO0M

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

bubmmoteka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 apUPMETHIESCKUM
CII0COO0M

bubmmoteka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[Ipeobpa3zoBanue anredpandeckux
BBIPAXKEHU, IOMyCTUMbIE 3HAUECHUSI

but6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMBIC 3HAYCHHSI

but6mmorexa [IOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
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[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.

bubnunoreka LIOK

%3 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIP)KEHUH, JI0MyCTUMBIC 3HAUCHHUSI
[ToBTOpeHUEe, 0600IICHNE 1

94 cHUCTeMaTHu3aIvs 3HaHUH. bubnuorexa [IOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIP)KEHUH, IOMyCTUMBIC 3HAUCHHUSI
[ToBTOpeHUE, 0600IICHNE 1

95 cucTeMaTtu3anus 3HaHui. OyHKIH: bubmmoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edso0.ru/7f444c56
byHKIUI
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaTu3aus 3HaHu. OyHKIHH: bubnnorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpEeHue, 06001IeHNE 1

97 cucTeMaTu3aIus 3HaHu. OyHKIHH: bubnnoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpeHue, 06001IeHNE 1

08 cucTeMaTu3anus 3HaHu. OyHKIIH: bubnmnorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edso0.ru/7f4452e6
byHKIHII
[ToBTOpEeHUEe, 06001IeHNE 1

99 cUcTeMaTHu3aIys 3HaHUH. bubmuoreka [{OK

I'paduaeckoe permenne ypaBHEHHI
U VX CHCTEM

https://m.edsoo.ru/7f445516
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[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.

100 . 1
I'padmueckoe pereHne ypaBHEHUI
U UX CUCTEM
101 Hrorosas KoHTpoOJIbHAsE paboTa 1
102 O606HuleHI/Ie A CUCTEMATU3ALN 1
3HAHUMI
OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHuUs
pe3yJjbTarTa
1 Yucna v BBIYUCIICHUS
11 BoimonusaTe, coyeras  yCTHbIE UM NHCbMEHHBIE  NPUEMBL,
' apudMeTHIeCKre ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
HaxoauTth  3HAYeHUS  YHCIOBBIX  BBIPAKCHHM,  TPHUMEHATH
1.2 pPa3HOO00Opa3HbIC CIIOCOOBI ¥ PUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
BBIPQXCHHH, COJIEPIKAIUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[lepexomuTs OT oOAHOH (OPMBI 3amlKWCH 4YHUCEN K JPYyrou
. (mpeoOpa3oBbIBaTh  JECATHYHYIO JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA
1.5 OKpyraTh uncna
BBITIONHATE MPUKUIKY U OIEHKY Pe3yJIbTaTa BBIYHCICHUH, OIICHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O
CTETICHSIMH C HATYPaJIbHBIMU TOKa3aTeIISIMA
17 [TpuMeHSTh TPHU3HAKH JCIUMOCTH, PA3JIOKCHHE Ha MHOXKHUTEIN
' HATYpaJIbHBIX YUCEI
Pemarh mpakTHKO-OPHEHTHPOBAHHBIE 3a/layl, CBS3aHHBIE C
OTHOIICHHEM  BCIMYHWH,  MPOMOPIHOHATBHOCTHIO  BEJUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3yNbTAaThl PEIICHUs 3a1ad C
Y4E€TOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp30BaTh  anreOpandecKkyl0 TEPMHHOJIOTHIO W CHMBOJIHKY,
' MIPUMEHSITH €€ B IPOIECCe OCBOCHUS YI€OHOTO MaTepHalia
’5 Haxoauth 3HaueHUss OYKBEHHBIX BBIPAKEHUN TpPU 3aJaHHBIX
' 3HAYCHUSIX MTEPEMECHHBIX




BbImonHATE mpeoOpazoBaHMs LEJNOTO BBIPAKEHUS B MHOTOWICH

23 IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINOIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOWJIEH, IPUMEHSTH (OpPMYJbl KBajapaTa CyMMbl M KBajapaTa
pa3HOCTH
OcCylIecTBIATh  Pa3IOKEHUE MHOTOWICHOB HA MHOMUTEIH C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIETr0 MHOXKHUTENS, TPYIITUPOBKI
cJIaraeMblx, IPUMEHEHHs (POPMYJI COKPAILEHHOIO YMHOKEHHMSI
26 [TpumensTH NpeoOpa3oBaHKsI MHOTOUJIEHOB U1 PEILICHHSI Pa3IMUHbIX
' 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKHU
57 Hcrnonbs30BaTh CBOMCTBA CTENIEHEH C HAaTYpPaJIbHBIMH ITOKA3aTEIsIMU
' JUIs IpeoOpa30BaHuUs BbIPAXKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOAHOIO YPaBHEHHUS K PABHOCHIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPABHEHUS
3.9 [lpumensTp rpaduveckue METOAbl TPU PEIICHUH JTMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepsl Hap 4YHCEN, SBISIOIIMXCS — pelIeHUEM
' JIMHEWHOT O YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpapUK JMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPa)uKOM, IPUBOAUTH IPUMEPHI
pelIeHus] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YpaBHEHMH C  JByMs
' NEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocTaBnsTh U pemaTh JUHEHHOE ypaBHEHHE UIIN CUCTEMY JIMHEMHBIX
3.6 YPaBHEHUH I10 YCIIOBUIO 3aJ1a4H, HUHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M MTOJIyYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpapuku. Oynkunu
N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOUYKH, COOTBETCTBYIOIIKE
4.1 3alaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBabl, 3allUCHIBATh
YHUCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe
42 OTrmedaTh B KOOPJAMHAaTHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM

KOOpJAUHaTaM




13 Crpouts rpapuku TMHEHHBIX GyHKIUNA. CTpouTh rpaduK QyHKIUHN Y
| = [x]
OnuceiBaTh ¢ NOMOIBIO (DYHKIMH W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHune (pyHKIMU 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduyeckuid cnoco® NpPEACTAaBICHUS U aHAIM3a
4.6 uHpOpMAalLIMY, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3
rpaMKOB peabHbIX MIPOLECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpOBePSIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna u BBIYUCICHUS
Vcnonb3oBaTh  HayajbHbIE  NPEACTABICHHS O  MHOXECTBE
11 JEHCTBUTEIBHBIX YUCEI ISl CPABHEHUS, OKPYTJICHUS U BEIYMCICHHIA,
' n300pakaTh JEMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSAMOM
[TpuMeHsATh TOHSATHE AapUPMETHYECKOTO KBAJIPaTHOTO KOPHS,
12 HAXOJIUTh KBAJpPAaTHbIE KOPHH, HCIIOJIB3YS TPH HEOOXOTUMOCTH
' KaJIbKYJISATOD, BBITOJIHATh npeoOpa3oBaHus BBIpa)KEHU,
coJIepKaIiX KBaJpaTHbIE KOPHH, UCTIONB3Ys CBOWCTBA KOPHEH
13 Hcnonp30BaTe 3amucyd OONBIIMX M MallBIX YHCENl C ITOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 AnrebpanuecKue BbIpaXKEHUS
[TpuMeHATh MOHATHE CTENEHM C LIEJbIM IOKa3aTeseM, BBIIOIHSITH
2.1 npeoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTEHNEHU C LEIbIM
rokasaresuem
BBINMONHATE  TOXJECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
2.2 BBIPDA)KEHMI Ha OCHOBE MPAaBWI JCWCTBUM HAJ MHOTOWICHAMH H
anreOpanyecKuMH JpoOsMu
2.3 PacknaapiBaTh KBaJApaTHBIN TPEXUIEH HA MHOKUTEIN




2.4

3.1

3.2

[TpuMeHATH TpeoOpa3oBaHusl BRIPAKEHHUM I PEIICHUS pa3IHYHBIX

3aJa4 U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA HW palHdOHAJIbBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IByMs

NEPEMEHHBIMU

[IpoBonuTh mpoOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
yYpaBHEHHH, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUUIECKUX
Mpe/ICTaBlICHUH (yCTaHaBIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexomuTh OT cioBecHOW (OPMYIHPOBKHM 3amaunm K 8
anredpanvyeckoil MOAENU C MOMOIIbIO COCTaBJICHHS YPaBHEHUS MU
CHUCTEMBbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsATh CBOMCTBAa YMCJIOBBIX HEPABEHCTB JUIsi CpPaBHEHUS,
OIICHKH, pelllaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHUCTEMBI, 1aBaTh rpauIECKYI0 UIUTFOCTPAIIMIO0 MHOYKECTBA PEIICHUN
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

[Tonnmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE TOHATHUA M S3BIK

(TepMHUHBI, CUMBOJMYECKHE O0O3HAYEHMS), OINpPEAEATh 3HAUEHHE

(YHKLIMU 110 3HAaYEHUIO apryMeHTa, ONpeAesTh CBOMCTBA (DYyHKIIMU

o e€ rpaduky

4.2

Crpouts rpaduku 3J€MEHTapHBIX PYHKIMH BHUA:
y=k/x

k/x

, Y =X%, ¥y = X3, Y = [X|, onuChIBaTh CBOMCTBA YNCIOBON (PyHKIIMU 1O €€
rpaduky

9 KITIACC




Kon

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 CpaBHUBATh U YHOPSAJOYUBATH PallMOHAIIbHBIE U UpPpALMOHAJIbHBIC
' qucia
BrinonuaTes apudmeTrueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHCIIaMH,
1.2 coueTasi yCTHBIE U MUCbMEHHBIEC MPUEMBI, BBITIOIHATH BHIYUCICHUS C
UPPaLMOHATILHBIMU YHCIIAMU
13 Haxoauts 3HadyeHus cTeneHel ¢ LeIbIMU MOKa3aTeasiMU U KOpHEH,
' BBIUHCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OkpyriasTh  ACUCTBUTEIbHBIE YHCIA, BBINOJIHATH  HPUKHUAKY
' pe3yJibTaTa BBIYMCIEHUN, OLIEHKY YHCIIOBBIX BhIPAKEHUMN
2 YpaBHEHUS U HEPABEHCTBA
’1 Pemarp nuHelHble W KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS,
' CBOJISIIMECS K HUM, IPOCTEHIIINE JPOOHO-pallMOHAIbHBIE YPAaBHEHUS
Pemate cucTemsl IByX JJMHEHHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUIA, B KOTOPHIX OJTHO YPABHEHHE HE SIBIISECTCS
JIMHEWHBIM
Pemate TekCTOBBIE 3a7aUM AIreOpandecKuM CIIOCOOOM C TTOMOIIIBIO
2.3 COCTaBJICHUS] YPABHEHMs WJIM CUCTEMbI JIByX YPaBHEHUH C JIByMs
NIEPEMEHHBIMU
IIpoBoauTh NpOCTEMIINE HCCIENIOBAaHUS YPABHEHMH M CHCTEM
24 YpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
' IpeJICTaBICHUN (HalpuMep, YCTaHABIMBATh, UMEET JIM ypaBHEHHE
WIM CHCTEMA YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO)
Pemarp nuHENHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300paxkaTh pelIeHNe HEPABEHCTB Ha YHCIIOBOM MPSMOMA, 3aITUCHIBATH
peleHre ¢ MOMOIIbI0 CHMBOJIOB
Pemarp cucTteMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB,
26 BKJIIOUAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pakaTh pelIeHue

CUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpHMOﬁ, 3aIIUCbIBATh PCIICHUC C

INOMOIIbIO CHMMBOJIOB




2.7

Hcmonbs30BaTh HCPAaBCHCTBA MPHU PCIICHUHU PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBath  QyHKIMH ~ W3y4eHHBIX  BuAoB.  [loka3bIBaTh
CXEMAaTHYECKH pAcCIlOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapukoB Qynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax*tbx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIUCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMA

3.2

3.3

3.4

4.1

[Toka3pIBaTh CXEMATHYECKH PACIONOKCHHE Ha KOOPIWHATHOU
IJIOCKOCTH TpadukoB GyHKIMK Buaa Y = VX, Y = |X| U onuceIBaTh
cBoMcTBa (PYHKIUI

Ctpouth M u300paxaTb CXeMaTU4YeCKH TpauKu KBaJpaTHUHBIX
(GYHKIMH, OMHMCHIBATH CBOWMCTBA KBAJPAaTUYHBIX (DYHKIUH MO WX
rpadukam

Pacrnio3HaBaTh kBajpatuuHyro (QyHKIHIO 10 (opMyse, MPUBOIUTH
IPUMEPbl KBAaJPAaTUYHBIX (DYHKIMA M3 peabHOW JKU3HH, (U3UKH,
reOMETPUN

Apudmerndeckas ¥ reOMETpUIECKast IPOTPeCcCun

PacrniosHaBath apuMeTHUECKyI0 W TE€OMETPUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocodax 3aJaHusa

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIIOJIb30BaHMEM (OpMyJl N-TO wieHa
apu(MeTHUECKON U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEJOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pematp 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU M1OCJIEIOBATEILHOCTSIMH, B

TOM YHCIC 3aJa4yu U3 peanLHoﬁ KHN3HHU (C HUCIIOJBb30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucina ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyrou. IloHsTHE panuoOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YUCEI
12 Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemienue 3a1a4 u3
' peanbHON MPAaKTUKU HA YacTH, Ha IpooH
13 Crenenb c HaTypaJlbHbIM IIOKa3aTelleM: OIpejesieHHe, NpeoOpa3oBaHHe
' BBIPAYKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 3a1aUu Ha NIPOLIEHTHI, PELICHHE 3aa4 U3 PEAJIbHOM IPAKTUKU
L5 IIpumeHeHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJbHbIX YUCEI
16 PeanbHble  3aBucMMOCTH, B TOM uucile IHpsMas U oOpaTHas
' IIPONIOPLIMOHAIBHOCTH
2 AnrebpandyecKkue BoIpaKEHUS
21 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonmyCcTMBIE
' 3HAUEHUS TIEPEMEHHBIX
95 [IpencraBneHre 3aBUCUMOCTH MEXJy BeJIMYMHAMHU B BUAE (HOPMYJIBL.
' Brruucnenus o popmynam
23 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIeEM
25 OpnowieHbl 1 MHOrouwIeHsl. CreneHs MHOrowieHa. CloKeHue, BBIYMTAaHNUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. Dopmynia pa3HOCTH KBaapaToB. Pa3nokeHWe MHOrO4JIEHOB Ha
MHOXKUTETN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEHb YpaBHEHMs, IpaBHja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPAaBHEHHI




3.2 JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEHW JIMHEWHOIO
' YpaBHEHUS, PEUICHUE JIMHEHUHBIX YPAaBHEHUI
33 CocraBiieHre ypaBHEHUH 110 yCIOBUIO 3aJa4i. Perienne TeKCTOBBIX 3a1a4 ¢
' IIOMOILBIO YPaBHEHUM
3.4 JIuneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 Irpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [IpuMepsl pereHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpaduku. OyHKImMu
4.1 Koopaunara Touku Ha psmMoit
4 YucnoBsle MPOMEXKYTKH. PaccTosiHuE MeX 1y JByMs TOUKaMU KOOPIUHATHON
' IpsAMON
43 [IpsimoyromnpHas cucrema koopauHat, ocu OX u Oy. AGcuuncca U opauHAaTa
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
14 ITpumeps! rpadukoB, 3aaHHbIX GopMysiamu. UteHune rpaduKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuuu. ['papuk pynkunu. CroricTBa GyHKIMIA
4.6 Jluneitnas pyukuus, e€ rpaduk. I'padux dynkmm y = [X|
T I'papuueckoe pemieHHe JIUHEHHBIX YPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna 1 BIYUCIICHUS
11 KBanpatnsiii kopeHbp u3 uyucna. [loHsTue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKMX KBAJpaTHBIX KOpHEH M HX MpPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpaKEHU I u BBIYHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA
1.3 Crenens ¢ 11e7bIM MTOKa3ateneM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXKEHUS
21 KBagparuelii TpéXuieH, pa3jloKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
' MHOXKUTEIN




2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon 1poou

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JICJICHUE alNre0pandeckux apoodei

2.4 PannonanbHbIe BBIpayKEHUS U X IIpeoOpa3oBaHue
3 YpaBHEHHS U HEpaBEHCTBA

31 KBangpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOIO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIUXCA K TUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme ApoOHO-palMOHATIBHbBIE YPAaBHEHHS

I'paduueckas uHTEpHIpETAUs YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMsl epeMeHHbIMU. [Ipumepsl perenus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Perrenne TeKCTOBBIX 3a71a4 aNreOpanyecKuM Crocooom

3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuHeiHbIe HEpaBEHCTBA C OAHOM NEPEMEHHOM

3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOMN
4 OyHKIIH

41 Ilonartue @ynkuun. OO6nacTh ONpeneneHuss M MHOXKECTBO 3HAYEHUH
' ¢ynkuuu. CriocoObl 3a1aHust PYHKIMMA

4.2 I'padux Gpynkumu. UreHne cBOMCTB (GYHKIMU 1O €€ rpapuKy

4.3 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLIUX PeaTbHbIE TPOLECCHI

44 @OyHKIUY, ONUCHIBAIOLIMNE NPSAMYI0 U OOpaTHYIO MPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 @yHknuu y =x% y = X’

4.6 Oyukmmu y = (X, Y = |x|

4.7 I'padmnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COEePKAHUS
1 Yucna U BBIYUCICHUS




PaLII/IOHaHI:HI:Ie 4quciia, HppalMOHAJIBHBIC YHCJId, KOHCYHBIC U OCCKOHEYHBIE

11 JIECSITUYHBIE TPOOH
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTCIBHBIE YHCIA  Kak
12 OECKOHEYHBIC JCCATHYHBIC IpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJly MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENbHBIX YUCEI
1.3 Apudmernueckue IeHCTBHS C ICHCTBUTEIHHBIMHI YUCIAMH
W3mepenusi, npuOImKeHns, oueHKd. PazMepsl 00beKTOB OKPYKAIOLIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpysKatomeM mupe. [IpulnmxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH NpuoOIkenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHUS C OHOM IIEpEMEHHOM
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHEHNUH, CBOAAIIMXCS K KBaJPAaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHH TpPETbe U
' 4eTBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
29 Pemenne crucreM ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpETALUs CUCTEMBI YPaBHEHUH ¢ ABYMS EpeMEHHBIMU
211 Pemienue TekcTOBBIX 33a7jau anredOpandeckuM crocoOoM
212 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenre TuHENHBIX HEPABEHCTB C OJHOU MEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckas uHTEpIpeTalvsi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JABYMS
- NIEPEMEHHBIMU
3 OyHKIIIN




KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KoOpAMHATHI

31 BEPIIUHBI MTapadoJIbl, OCb CHMMETPHH TTapadOJIbI

3.2 I'paduku pyukiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pyukiuit y=K/X, y = X’ 1 uX CBOHCTBa

3.4 I'paduku pyHKIMI , 1 KX CBOMCTBA
4 YucnoBble IOCIEI0BATEIHHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUS YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM popmyioi u popMyIioil N-ro uaeHa

42 Apudmernueckass mnporpeccus. Dopmyabl N-ro wieHa apuPMeTHUecKOn
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckas nporpeccuss. Popmyisl N-ro wWieHa TI'€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

14 N3o0paxenne uiaeHOB apu(METHUYECKOW U TEOMETPUUYECKOM Mporpeccuii
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NMPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUAMM: MHOXKECTBO, ITOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh ITOHATHUAMMU:
rpad, cBsa3HBIN rpad, nepeBo, UUKI, TPUMEHSITh UX MPU PELICHUH
3ajja4; yMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBbIX NPOLECCOB U SIBICHUH, IpU

peUICHUHU 3a4a4 U3 APYTIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHHUC, aAKCUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb HMCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHIMU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypaldbHBIX YHCEJ, MPU3HAKU
JETMMOCTH, 1LI€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JeCATUYHAs ApOoOb, CTAHIAPTHBIM BHJI YKCIIA, PAIIMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YMCII0, apu(MeTHYecKui KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
MpSIMOM, OKPYIJIATh 4WCIa; YMEHUE JieJaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHD C IEIbIM MOKA3aTEeEM,
apu(MeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaibHOW CTEHECHH
OOJpIlle €AUMHUIBI, YMEHHE BBHITOJHATH PAcU€Thl MO (QopMyiam,
npeoOpa3oBaHus 1ENbIX, JIPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOpPMYNT pPa3HOCTH KBAJApPaToB H

KBaJpaTa CyMMBbI U pa3HOCTH

YMmenne ONEpHUPOBATH MMOHATHUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHHE

C OIHOM HepeMCHHOﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




[IEPEMEHHOM; YMEHUE PEIATh JIMHEHHBIE U KBAIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TpPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPIAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTb JJISi M300paKeHUsS! peIIeHUi

YpaBHEHUIA, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPUK GyHKIIHH, HYJIH
byHKIMY, MIPOMEXYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICEC 3HAYCHHS
byHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBapaTU4Has yHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TurnepOoia; yMEHHe
cTtpouth rpaduku  QYHKIMH, UCHONB30BaTh Trpadukd IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEabHON KU3HU; YMCHUE

BbIpaXkaTb OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYUHAMU

YMmenue OICprUpoOBaThH IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHyeckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I11ero wieHa MpU PELIeHUH 3a7ay, B TOM YUCIE 3aJad U3 JIPYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemare 3ajauy pa3HbIX TUIOB (B TOM UYHKCIIE HA MPOLIEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIeHy TOBapOB M CTOMMOCTb
MOKYIIOK U YCIIyT, HaJIOTH, 337ja4il U3 00JacTH YIpaBIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHIO 3aJauH,
UCCIIEI0BAaTh IIOJIYYEHHOE PELICHNE U OLIEHUBATH IIPaBA0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
NPSIMOYTOJIBHBIA TPEYTOJIbHUK, MeIHuaHa, OUCCEKTpHCca U BBICOTA

TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  MapajjieiorpaMM,  pomo,




IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTYypaMU;
YMEHHE pellaTh 3a/ayd, B TOM YUCIIE U3 IIOBCETHEBHOM JKM3HM, Ha
HaxO0KJIEHNE Nr€OMETPUUECKUX BEIUYUH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB Guryp u pakton

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MApaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIY MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, TMPOCKITHS,
nogobue  uryp, TOMOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIEHO TOYKH M TPSIMOK; YMEHHUE PACIiO3HABATh PaBEHCTBO,
CUMMETpHIO ®W  momobue  ¢uryp,  HapauIeNbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIIEHUBAThH Pa3MephI MIPEIMETOB i OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbI MEepUMETpa U IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTU U IUIOLIAAN Kpyra, ooObema
[IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHHUKA,
teopemy Iludaropa, TpuUroHomeTpuyeckue COOTHOLIEHUS IS

BBIYMCIICHUS IIMH, PACCTOSHUM, IIOIIAEH

12

YMenue wu3o0pakaTh IUIOCKME (UIYpBl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAaHUIO

13

14

YMeHue oOomnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE —CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpAa HA YHCIO, CKaJIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPbl M KOOPAWHATBHI I
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]1a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh IMOHATHSAMHU: CTOJOMKOBBIE U KpPYTOBBIE
quarpamMMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,
HauOoJpIlIee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YMCIOBOrO Habopa;

yMEHHE W3BJEKaTh, MHTEPIPETUPOBATh U  MPeoOpa3oBBIBATH




15

16

uHpOpMALIKIO, TPEACTABICHHYI0O B Ta0lIMIAX M Ha JAdarpamMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh W3MEHUYMBBIE BEJIMYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHITHAMH: CIYYaWHBIA OMBIT (CITydalHBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO[)
CIIy4aifHOTO OIBITa, CIy4yailHOoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHE pelIaTh
3a/la4l METOJOM OPIraHHW30BAaHHOTO Nepedopa U ¢ UCIIOJIb30BAaHUEM
MpaBWJia YMHOXKEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTH peallbHbIX
COOBITUI U SIBJICHUI, IOHUMATh POJIb IPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpEe W B >KU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MAaCCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYEHHBIN METOJ AJis pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIC BBIJAIOIIUECS PE3YJIbTATHI,
MOJy4YeHHBbIE B XOJI¢ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MpUMEphl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna u BBIYUCIEHUS

1.1 HatypanbHble u nensle uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUYHbIE
' MNepUOANYECKHE TPOOH

13 Panmonaneubie uncna. Apudmernyeckue omnepanuud ¢ parMoHaIbHBIMU
' YUCIAMHU

14 JleiicTBuTenbHbie Yucia. ApU(METHUYCCKHE ONEepalud C JIEHCTBUTCILHBIMH
' YUCIAMU

L5 [Ipubmm>x€HHbIC BBIYMCICHUS, TMPaBUJIa OKPYIJICHHS, MPUKUAKA U OIICHKA
' pe3yibTaTa BbIYUCICHUN
2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BhIpaXKEHUS (BBIPAKEHHS C IEPEMEHHBIMHU )

29 Crenenb c menbiM mokaszareneM. CTeneHb C pallMOHAJIbHBIM IMOKa3aTeJIeM.
' CaoiicTBa cTenEHU

2.3 MHorouwieHbl

2.4 AnrebGpanueckas ApoOb

”E Apudmernueckuif  KOpeHb  HaTypaidbHOM  cremeHu.  J[leifictBusa ¢
' apuQMEeTHUECKUMU KOPHSIMH HATypajJbHOU CTETICHH
3 VYpaBHEHUs U HEPABEHCTBA

31 Ilensie u apoOHO-panMoHanbHbIE ypaBHEHUS. CHUCTEMBI W COBOKYITHOCTH
' YpaBHEHUU

39 Ilensie u npoOHO-paoHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucnoBble NOCIE0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS ITOCIIE0OBATEILHOCTEN

42 Apudmerndeckass u TeoMmeTrpuueckas mnporpeccund. Dopmynia  CIOKHBIX
' MIPOIICHTOB




DyHKUIMH

OyHKIMSA, CrIocoO0bl 3amaHus (yHKIUH.

I'papux  ynkuuu. OOnacth

OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hynu Gyukiun. [IpomexyTku

5.1 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DyHKIMH. MaKcUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosbliee u HauMeHbllee 3HadeHUe (YHKIMU Ha
IPOMEXKYTKE

6 KoopanHaTsl Ha IpsAMOM U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA

7.2 TpeyronbHUK

7.3 MHOroyroasHUKA

7.4 OKpy’KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BEeIMYUH

7.6 BekTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
ap.; o penakmuen TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

Anrebpa. 9 kiacc. Meroauueckue pekoMmenaanuu - Munarok H.I'., [llnsikoBa
n.C

Maremartuka. Anredbpa. MeTonueckue peKoOMeHauu. 7-9 KIacchl -

Kpaitnesa JI.b.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://fipi.ru/

https://oge.sdamgia.ru/

U TIp.



