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IHHosicHuTEBHAA 3aAIINCKA

Pabouas mporpamma yuebHOTO Kypca «Anredpa» Ha ypOBEHb OCHOBHOTO OOIIETO
obpazoBanus 11 oOyuaromuxcst 7-9-x kiaccoB MBOY «I'umnasust Ne 5 r. Bynncka PT»
pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoit
Oenepaunny;

e mnpukaza MunnpocseuieHus ot 31.05.2021 Ne 287 «O6 yTBep:kaeHUN
denepanbHOro rOCy1apCTBEHHOT'0 00pa30BaTEIbHOTO CTAHapPTa OCHOBHOTO
o01ero oopa3oBaHUs»;

o npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepkaeHuu QenepaabHOR
00pa30BaTeNbHOI MPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsinka
OpraHu3allK U OCYILECTBICHHUS 00pa30BaTEIbHOM AEATETLHOCTH [0 OCHOBHBIM
00111e00pa3oBaTeIBLHBIM MTPOTPaMMaM — 00Pa30BaTEIHLHBIM MMPOTPAMMAaM
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro U CpeHEro 001Iero o0pa3oBaHus»;

e CII2.4.3648-20 «CaHUTapHO-3MTHIEMHOJIOTUYECKHE TPEOOBAHUS K OpPTaHU3aAIUsIM
BOCIIUTaHMS U 00YYCHHUs, OT/AbIXA U 03J0POBJICHUS ACTEH U MOJOICKU,
YTBEPKJICHHBIX ITOCTAHOBIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['uruennueckre HOPMaTUBHI U TPEOOBAHUS K 0OECIICUEHHUIO
6e301acHOCTH U (WiH) O€3BPEAHOCTH AJIS YeIoBeKa (paKTOPOB CPEbl OOMTAHUS,
YTBEPKJICHHBIX ITOCTAHOBIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

e KOHIICTIIUU PA3BUTHUS MATEMAaTUYECKOTO 00pa30BaHUs, YTBEPKACHHOM
pacnopstxenueMm [IpaBurtensctsa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa OCHOBHOT'O 001IIeT0 00pa30BaHus, yTBEPKICHHOTO
npuka3zoM «I'mmuaszus Ne 5 r. Bynncka PT» ot 29.08.2025 Ne 134 «O BHeceHun
M3MEHEHUH B OCHOBHYIO 00pa30BaTeIbHYIO MPOTrpaMMy OCHOBHOTO OOILIEro
o0Opa3oBaHUsY;

e (enepanpHO pabouel mporpaMmMbl y4eOHOTO Kypca «Anredpay, KOTOPhIA BXOIUT
B COCTaB y4eOHOro npeamMera «MaremaTukay.

PaGouas mporpamma opueHTHpOBaHA Ha IEIEeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanpHON pabodel mporpaMMe BOCIIUTAHUS U B pabouelt mporpamme Bocriutanuss MbOY
«I'mmuasus Ne 5 r. byuncka PT»

Anrebpa sIBIISI€TCSI OTHUM M3 OIOPHBIX KypPCOB OCHOBHOT'O 00IIETr0 00pa30BaHUs: OHA
o0ecrieunBaeT U3yueHHe APYTruX JUCHUIUINH KaK €CTeCTBEHHO-HAyYHOTO, TaK U
IYMaHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS TPOAOIKEHHUs 00pa30BaHUs U B
MIOBCETHEBHOM >kM3HU. Pa3BuTHE y 00yyaronmxcs HayuyHbIX IPEICTaBICHUN O
MPOUCXOKACHUH U CYITHOCTH ajredpanyeckux abCcTpakiui, crnocode oTpakeHus
MaTeMaTHYeCKOH HayKOW SIBJICHHUH M MTPOIIECCOB B MPUPOJIC H OOIIECTBE, POIIH
MaTeMaTHYECKOT0 MO/JIEIMPOBAHUS B HAYYHOM MTO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(hopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KQUECTB MBIIIJICHUS, HEOOXOTUMBIX ISt
aJlanTaliy B COBpEeMEHHOM IIU(ppoBoM ob1ecTBe. Mzydenue aaredpsl odecreuynBaeTt
pa3BUTHE YMEHUS HAOIIO1aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIUIEHUS], CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATh CBOM JICHCTBUSA U



BBIBOIBI, (POPMYIIHPOBAThH yTBEpxkAeHUS. OCBOCHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JIOTMYECKOTO MBIIIJICHUS 00yYaIOIUXCs: OHHU UCTIONB3YIOT IeAYKTHBHBIEC 1 HHITyKTHBHBIC
paccyxaeHus, 0000IIeHre U KOHKPETH3alHIo, abcTparupoBanue U anainoruto. O0ydenue
anreOpe MperoaracT 3HaYnTeIbHbBIH 00bEM CaMOCTOSTEIbHON AEATEILHOCTH
00yyYaroImuxcs, T03TOMY CaMOCTOATEBHOE PELICHHE 3aj1ay SBJISETCS pean3alueii
IEATeILHOCTHOTO TIPUHIUTIA O0YYCHUSI.

B cTpykType nporpaMmel yaeOHOTO Kypea «Anredpay Uit OCHOBHOTO OOIIEro 00pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COAepKATeIbHO-METOANYECKUEe TUHUU: «HUCNa U BEIYUCICHUSY,
«AnrebpanuecKkue BIpKEHUSD», «Y paBHEHUS U HEpaBEHCTBa», « DyHkumm». Kaxxnas u3
ATHX COJIEPKAaTEIbHO-METOUUECKHIX JIMHUN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUS
Kypca, B3aUMOJICHCTBYS C APYTUMU €T0 JIMHUSAMU. B X071 n3y4deHus yaeOHOTO Kypca
00y4aroIuMCsl IPUXOIUTCS JIOTUYECKU PACCyKIaTh, UCIIOIb30BATh TEOPETHKO-
MHOECTBEHHBIH S3bIK. B CBSI3M € 3TUM B MporpaMMmy y4eOHOTO Kypca «Anredpar»
BKJIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MIPEICTABICHHBIC BO BCEX OCHOBHBIX pa3jienax
MaTeMaTHYeCKOro 00pa30BaHus U CIIOCOOCTBYIONINE OBJIAJICHUIO 00YUYaIOIIUMHKCS OCHOB
YHHUBEPCAIHLHOTO MaTeMaTHUeCcKoro si3bika. ComeprkaTeIbHON U CTPYKTYPHOM 0COOEHHOCTHIO
y4eOHOro Kypca «Anredpay» sBIsieTcsl €ro MHTETPUPOBAHHBIN XapakTep.

Coneprxanue nuHUU «Hucaa U BBIUUCICHUSD CIIYKUT OCHOBOM JUIsl TallbHEUIIIETO N3YUYEHUS
MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIUXCS JIOTHYECKOTO MBILIUICHHUS,
(hOpMUPOBAHUIO YMEHUS TIOJIB30BATHCS AITOPUTMAMHU, & TAKKe MPUOOPETCHHIO
MPAKTUYECKUX HaBBIKOB, HEOOXOIMMBIX JJIsl TOBCEIHEBHOM KU3HU. Pa3BuTHE MOHATHS O
YHcJie Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus CBSI3aHO C pallMOHAILHBIMU
UppalMOHAILHBIMU YHCIIaMU, (POPMUPOBAHUEM IPECTABICHUN O IEHCTBUTEILHOM UHUCIIE.
3aBepieHre OCBOCHUS YUCIIOBOW JINHUHM OTHECEHO K CPEIHEMY 00IIeMy 00pa30BaHHIO.

Coneprxanue AByX anreOpandeckux JHHUN — « AJreOpandecKkue BBIPAXKEHU» U «Y paBHEHUS
1 HEPaBEHCTBA» — CMIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOITUXCS MATEMATHIECKOTO
ammapata, Heo0X0AUMOTO JUIs PEHICHHs 3a7a4 MAaTEMaTHKH, CMEXHBIX IPEAMETOB
MIPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4. Ha ypoBHE 0CHOBHOTO 00111€T0 00pa30BaHus yIeOHBII
MaTepHal IpyNnIupyeTcs BOKPYT PallMOHABHBIX BBIpAXEHUH. Anredpa 1eMOHCTPUPYET
S3HAYCHHUEC MATCMATHUKU KaK A3bIKa JJId MOCTPOCHUA MATCMATHYCCKUX MOI[GJ'IGfI, OIIKMCaHUuA
NPOLIECCOB M SBJICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakKe
[[aJII)HCfIHICG Pa3BUTHUC AJITOPUTMHUYCCKOI'O MBIIIJICHUS, HCO6XOI[I/IMOFO, B 4aCTHOCTH, AJIA
OCBOEHUSI Kypca HH(POPMATHKH, M OBJIa/ICHHE HABBIKAMU JICTyKTHBHBIX PACCYKICHHH.
[IpeoOpazoBanne CUMBOJIIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEH
K MaTEeMaTU4YE€CKOMY TBOPUECTBY.

Copepxanne GpyHKIHOHAIBHO-TpaQUUECKON JIMHAN HAIEIEHO Ha MOyuYeHue
00yJaroImUMUCs 3HaHUH 0 QYHKITUAX KaK BaXXHEHIIIEH MaTeMaTHIECKON MOJICITH ISt
OIMCAaHUs U UCCIEOBAHUS PA3HOOOPA3HBIX MPOILIECCOB U SIBICHUI B IPUPOJIEC U OOIIECTBE.
N3ydenne MaTepuaina criocoOCTBYET Pa3BUTHIO Y O0YUAIONIUXCS YMEHUS HCIIOJIb30BATh
pa3InyHbIE BHIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKHU — CJIIOBECHBIE, CAMBOJIMUECKHE,
rpadguveckre, BHOCUT BKJIaJ B (GOPMUPOBAHHUE MPEICTABICHUN O PO MAaTEMaTHKU B
Pa3BUTHM LUBWIN3ALMHU U KYJIbTYPBI.

CormacHo yueOHOMY TUIaHy, B 7—9-X Kilaccax U3ydaeTcsl yueOHBIN Kype «Anredpay,
KOTOpBIﬁ BKJIFOYACT CIICAYIOIINEC OCHOBHBIC pa3aCiibl COACPKAHUA: «Yucna u BBIYUCICHU),
«AnreOpanyeckue BEIpKEHUS, «Y paBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.



Ha uzyuenue yuebnoro kypca «Anredpa» oroaurcsi 306 yacos: B 7-M kiacce — 102 gaca (3
yaca B HeJIeNi0), B 8-M kiacce — 102 yaca (3 yaca B Hezeno), B 9-m kiacce — 102 ygaca (3
yaca B HEJIEIIO).

Jlnst peanu3anuy NporpaMMbl UCTIONB3YIOTCS Y4EOHUKH, JOMYIIEHHBIE K HCIIOIb30BAHUIO
IIPU peasin3alii UMEIOIUX FOCyAAPCTBEHHYIO aKKpPEIUTALIMI0 00pa30BaTeIbHBIX IPOrpaMM
HayvaJIbHOTO 00IIEr0, OCHOBHOTO O0ILEro, CpeHEro oo1ero oopa3oBaHus OpraHu3alusIMH,
OCYIIECTBIISIOUIMMHA 00Pa30BaTENbHYIO NESTEILHOCTD, MPUKa30M MUHIIPOCBEIICHHS OT
26.06.2025 Ne 495:

Martematuka. AnreOpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 15-e nuznanue,
nepepaborannoe / MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; nmox
pen. TensxoBckoro C.A., AkimorepHoe o0mectBo «M31aTenbcTBO
"[Ipocsemienue"»;

Maremartuka. Anredpa: 8-i kimacc: 6a30BbIi YpOBEHb: yUeOHHK; 16-€ u3nanue,
nepepaborannoe / Makapsraes FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; nmox
pen. TensxoBckoro C.A., AkimorepHoe o0miectBo «M31aTenbcTBO
"[Ipocsemienue"»;

Maremartuka. Anredpa: 9-i kinacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-€ nznanue,
nepepaborannoe / Makapsraes FO.H., Munmiok H.I'., Hemkos K.W. u npyrue; nmox
pen. TensxoBckoro C.A., AkimorepHoe o0mectBo «M31aTenbcTBO
"[Ipocsemienue"»;

o <..>

DJIEKTPOHHBIC 00pa30BaTEIIBHBIC PECYPCHI, JOMYIIEHHBIC K HCITOJIB30BAHHIO IPH PeaTu3aIiuu
HNMCHOIIINX I‘OCYIIapCTBCHHYIO aKerI{I/ITaLII/IIO 06pa3OBaTCJII>HBIX HpOFpaMM Ha4YaJIbHOT' O
00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIero oO0pa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 18.07.2024 Ne 499:

Anrebpa, 7 knacc. DI'AOY JI10 «Akagemust MunnpocsenieHust Poccuny;
Anrebpa, 8 kitacc. ®DI'AOY IO «Akanemus MunnpocsenieHus: Poccuny;
Anrebpa, 9 kinacc. DI'AOY JI10 «Akagemust MunnpocsenieHus: Poccuny;
o < . >

Conep:xkanue y4eOHOro npeaMera

7- KJ1acce
Yuciaa 1 BLIYUCIEHUS

Jlpo6u 0OOBIKHOBEHHBIE U ACCATUIHBIC, IEPEXO] OT OJHON (DOPMBI 3aITUCH APOOEH K APYTOM.
Ilonsgarue palluOHAJIBHOI'O YKUCJid, 3allMCh, CPABHCHUC, YIIOPAJ0OYNBAHUC pAllUOHAJIBHBIX
yucen. ApudMeTrndecKue ACHCTBUS ¢ pallMOHAIbHBIMU YUCiIaMu. Pemenne 3aqaq u3
peaIbHOM MPAKTUKK HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM: ONpeieieHne, Ipeodpa3oBaHNe BbIpaKEHUH Ha
OCHOBE OTIpe/IeNICHUs, 3a1Ch 00JIbIINX YKcell. [IporeHTsl, 3anich NPOLEHTOB B BUAE IpOOH



U IpoOH B BUE MPOLICHTOB. TpU OCHOBHBIC 3a/1a4M Ha MPOLEHTHI, PEIICHHUE 3a/1a4 U3
peaJbHOM MPAKTHUKH.

ITpuMeHeHNe NPU3HAKOB IE€IMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATyPAJIbHBIX YHCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHATIBHOCTH.
Anredpanyeckue BbIpaskeHHsA

[lepeMeHHBIC, YHUCTOBOE 3HAYCHHUE BBIPAKEHUS C TIEpEMEHHOM. [0y CcTUMbIE 3HAUCHHSI
nepeMeHHbIX. [IpecTaBieHne 3aBUCHMOCTH MKy BETMIMHAMU B BUJIE OPMYIIBL.
Beruucienus o gpopmynam. [IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHHIA, TOXKIECTBCHHO
paBHBIC BEIPAKEHUS, PABUJIA MPEOOPA30BAHKS CYMM U MPOU3BEACHHIA, TPABHIIA PACKPHITHS
CKOOOK U TIpUBEIEHUS TTOJJOOHBIX CIaracMbIX.

CBoiicTBa CTEIICHH C HAaTypaJIbHBIM IIOKA3aTCJICM.

Opnouniensl 1 MHOrouIeHbl. CTeneHb MHOTOwIeHa. Clo)eHue, BHIYMTaHue, YMHOKEHHE
MHOTo41eHOB. DOPMYJIBI COKPALIEHHOIO YMHOKEHM: KBaJApaT CyMMBI U KBaJpaT pa3HOCTH.
®dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB

Ha MHOXXHUTCJIN.

YpaBHeHMsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHUsI, IPaBUiIa IPe0Opa30BaHUs YPaBHEHUS, PABHOCUIIBHOCTD
YpaBHEHUM.

JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHOM, YUCIIO KOPHEH JINHEWHOIO YPABHEHUS, PEILICHHE
JIMHENHBIX ypaBHeHU. CoCTaBJIE€HNE YPABHEHUM 110 YCIOBUIO 3a/1aud. Perenne TeKCTOBbIX
3a/1a4 ¢ IOMOIIBIO YPaBHEHHUH.

JluneitHoe ypaBHEHUE C IByMS IEpeMEHHBIMU U ero rpaduk. Cructema ABYX JTUHEHHBIX
ypaBHEHUU ¢ ABYMs IepeMEHHBIMU. Perienne cuctemM ypaBHEHH CIOCOOOM MOACTaHOBKH.
[Ipumepsl perieHnst TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM YPABHEHUA.

DOyHKUUHA

Koopaunara Touku Ha nipsiMmoid. YuciaoBbie mpoMexyTKH. PaccTosiHue MeXAy IBYMSI TOUKaMH
KOOPJAMHATHOU IIPSIMOM.

[TpsmoyromnbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opAnHaTa TOYKU Ha
KOOpAWHATHOH 1m1ockocTh. [Ipumepst rpadukoB, 3aqaHHbIX hopmyaamu. YTeHne rpagukoB
peanbHbIX 3aBucuMocTell. [lonarue pynkuuu. ['paduk pynkunu. CoiicTBa QyHKIMIL.
Jlunetinas Gynkuus, ee rpaduk. ['paduk pynkunm y = [x|. ['paduueckoe pemienne
JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHECHUMN.

8-i1 kJ1acce

Yucya 1 BBIYUCIEHUSA



KBanpartubiit KopeHb u3 yncina. [lonsarue 06 upparpoHanisHoM yncie. JlecaTuuHble
NpUOJIMKEHNS UPPALMOHATIBHBIX yKcen. CBoiicTBa apu(pMeTHUECKUX KBaJPAaTHBIX KOPHEH U
UX MPUMEHEHHE K TPeoOpa30BaHUIO YHUCIIOBBIX BHIPAKCHUN U BHIYUCICHUSM.
JlericTBUTEIbHEBIC YUCIA.

CreneHsb ¢ 11eJIbIM MOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alKuCh YUCa.
Auredpanyeckue BbIpasKeHUs

KBanpaTHblil TpexusieH, pa3ioKeHUe KBaJpaTHOrO TPEXUIeHa Ha MHOKUTEIIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoit npodu. Cnoxenue,
BbIUUTAaHUE, YMHOXKEHUE, JIeJIeHHE anredpanyeckux Ipobeil. PanioHanbHble BbIpaXKEeHUS U
uX nmpeodpa3oBaHue.

YpaBHeHus! 1 HepaBEeHCTBA

KBagparnoe ypaBHeHue, popMysia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemienue ypaBHEeHUH, CBOISAMIMXCS K TMHEWHBIM U KBaapaTHbIM. [Ipocreiimume n1po6HO-
palyoHaIbHbIE YPABHEHUS.

I'paduueckas HHTEpIIpETALIUS YPABHEHUH C ABYMS TIEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHUI C IByMs IEpeMEHHBIMU. [IpMepBbI perieHns cucTeM HeIMHENHBIX YPaBHEHUH ©
IBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 337124 AJIreOpandecKuM CIIocoOoOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM NIEPEMEHHOM.
PaBHOCHUNTBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJIHOW nepeMeHHOU. CUCTEMbI
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pyukmuu. O6IaCTh OMpeIeTICHUS U MHOXKECTBO 3HaUeHUH (yHKIIMU. CriocoOb!
3aanus PyHKITUH.

I'padpux pynkumu. Yrenue cBoiicTB ¢pyHkimu no ee rpaduky. [Ipumeps! rpagukoB GyHKIHIA,
OTpPaKAIOIINX PeaTbHBIC MPOIECCHI.

@OyHKIMH, ONUCHIBAIOLINE NMPSAMYIO U 00paTHYIO MPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX

rpadukn. OyHKIMK y = X, y = X°, y = X, y = |x|. [padudeckoe peurenue ypaBHeHHiT i
CHUCTEM YpPaBHEHUI.

9-i1 ki1acc
Yucjaa 1 BbIYUCTIECHUA

PaIII/IOHaJ'II)HI)IG qucia, HppaquOHAJIbHBIC YU CJIa, KOHCUYHBLIC U OCCKOHEUHBIC JCCATHYHBIC
I[pO6I/I. MHOX€ECTBO HeﬁCTBHTeHLHBIX YHUCCII, HeﬁCTBHTeHBHBIe YypciIa Kak 0eCKOHEYHEIE



JecsITHYHBIe TpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
JNEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOU.

CpaBHeHHUE IEHCTBUTEIBHBIX YUCEI, apUPMETUIECKHE ACHCTBUS C JCHCTBUTEILHBIMU
YHUCJIAMH.

PazMepbl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpubnnxeHHoe 3HaYeHNEe BEIMYUHBL, TOYHOCTh IpUOInxkeHus. OKpyTiaeHne Yncell.
IIpuknaka v OLlEHKA pe3yJIbTATOB BBIYUCIICHUM.

YpaBHeHMsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemienre ypaBHeHUN, CBOIAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHHM, CBOASIIMXCS K KBaJApaTHBIM. bUkBapaTHoe
ypaBHeHue. [Ipumepsl peleHns ypaBHEHUI TPETbel U YETBEPTOU CTEIICHEH pa3iIoKeHUEM Ha

MHOXXHUTCIIH.

Pemenue npoOHO-palinoHaIbHBIX ypaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 aareOpandecKum
METOZOM.

VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHMH ¢ ABYMs IIEpeMEHHbIMU. PellieHue cucteM ABYX ypaBHEHUI, OHO U3 KOTOPBIX
JWHEWHOE, a IPyroe — BTOpoi creneHu. [ padudeckas HHTEpIpeTaris CUCTEMbI YPaBHEHUM €
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 33724 AIreOpandecKiuM CIIocoO0OM.

UucoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue muHEHBIX HEPABEHCTB C OJJTHOM MTEpEMEHHOM. PellleHre cucTeM JIMHEMHBIX
HEPaBEHCTB ¢ 0JJHOU nlepeMeHHOoM. KBagpaTHbie HepaBeHcTBa. [ paduueckas uHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C AIBYMs IEPEMEHHBIMH.

DOYyHKUUHA

KBanpartuunas ¢pyHkius, ee rpaduk u cBoricTa. [Tlapaboia, KOOpIUHATH BEPITUHBI
napaboJIbl, 0Ch CHMMETPHH MapadoJIbl.

I'paduxu Gynxmmii y =kx, y =kx + b, y =k/x, y =%, y = X, y = |x| 1 ux cBoiicTra.
Yuci0BbIe NOCIE10BATEIbLHOCTH U NPOrpPeccHn

[TonsiTHE YMCIIOBOM TTOCIIEIOBATEILHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM
bopmyoit u GopMyIToii n-ro usaeHa.

Apudmerrueckas ¥ TeoMeTpuIecKas nporpeccuu. @opmMyIibl N-ro 4jaeHa apuPpMeTHIECKON 1
T€OMETPHUUYECKON ITPOTrPECCUM, CYMMBI ITEPBBIX N-X YJIECHOB.



N300pakeHne 4WieHOB apu(pMEeTHIECKON U TeOMETPHUYECKON POrpecCcuii TOUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHENHBIN 1 3KCTOHEHIIUANBHBIA poCT. CII0AKHBIE POLEHTHI.

Ili1anupyemsbie pe3yabTaThl OCBOCHUS
NporpaMmbl

JINYHOCTHBIE peE3yJjabTaThbl

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS IIPOrpaMMBbl y4eOHOTro Kypca « Anredpar
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHNE:

e IIPOSBICHHEM MHTEpPECA K MPOLUIOMY M HACTOSIIEMY POCCHUCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOILEHUEM K JOCTHKEHUAM POCCUNCKUX MAaTEMAaTUKOB U
POCCUICKON MaTeMaTHYECKOW IKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTHKECHHUM B
JPyTUX HAyKax M MPUKIAJHBIX cepax;

2) IrpaxKaIaHCKO€ U JYXOBHO-HPABCTBCHHOC BOCIIUTAHUE:

e TOTOBHOCTBHIO K BBINOJIHEHHIO 00S13aHHOCTEN IpaXkIaHUHA U pean3aluy ero mnpas,
IpEeCTaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IHMUHBIX
CTPYKTYD, IBJICHH, IPOLEAYp IPaskJaHCKOT0 00IIecTBa (Hanpumep, BbIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K 00CYKJICHHUIO STHUECKUX MPOOIIEM, CBA3aHHBIX C
INPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKU, OCO3HAHUEM BaXKHOCTH
MOpPaIbHO-ITUYECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOI'O;

3) TpyaoBoe BocnuTaHHeE:

e YCTaHOBKOI Ha aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4
MaTEeMaTUYECKOW HAMPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOTO
00pa3zoBaHus Ha MPOTSHKEHUN BCEH JKU3HU JIJIs1 YCIEITHOW PO eCcCHOHATHHON
ACATCIIBHOCTH U PA3BUTUCM HGO6XOIII/IMLIX YMGHHﬁ, OCO3HaHHBIM BBIGOpOM )41
MOCTPOCHUEM MHAMBHUIYAIbHON TPAEKTOPUN 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
YYETOM JINYHBIX HHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) >cTeTHYECKOE BOCITUTAHME:
e CIOCOOHOCTBIO K AMOIMOHATBHOMY U ACTETUYECKOMY BOCTIPUSTHIO
MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKICHHI, YMECHHEM BUIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHHUS:

e OpHEHTALMEH B IECATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NTPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH YeJIOBEKa, MPUPOIbI U OOIIECTBA,



NOHMMaHHEM MaTeMaTHYeCKON HayKH Kak chepbl 4eI0BEUECKOM 1A TeIbHOCTH,
JTaIlOB €€ PA3BUTHS U 3HAYMMOCTH U1l PA3BUTHS LIMBUIM3ALUU, OBJIAJICHUEM
SI3bIKOM MATEMAaTUKU U MAaTEMaTUYECKON KyJIbTYPOU KaK CPEICTBOM IIO3HAHUS
MUpa, OBJIaJICHUEM IIPOCTEUILIMMH HABBIKAMU UCCIIEAOBATEIBCKON NEATEIIBHOCTH;

6) puznueckoe BocnuTanue, GopMHUPOBaAHHE KYJIbTYPHI 310POBbSI H IMOIMOHAIHLHOI0
0J1aronoJryyms:

e TOTOBHOCTHIO IPUMEHSATh MAaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BE/ICHHS 3/J0POBOT0 00pa3a XKHU3HHU (310pOBOE MUTAHKE, COATAaHCUPOBAHHBII
PEXHM 3aHATUI U OT/ABIXa, PEryJsipHas pu3ndeckas akTUBHOCTD),
c(OpPMHUPOBAHHOCTHIO HaBBIKA PE(PICKCUH, TPU3HAHUEM CBOETO MPaBa Ha OMIMOKY
¥ TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHME:

e OpHEHTalMEl Ha MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUN JJIs pelleHus 3aja4 B
00J1aCTH COXPaHHOCTHU OKpY>KaloIlel cpebl, IITAHUPOBAHUS TOCTYIIKOB U OLEHKU
UX BO3MOYKHBIX MTOCTIEICTBUH TSI OKPY>KaIOIIeH Cpe/bl, 0CO3HAHNEM TII00aTHLHOTO
XapakTepa 3KOJOrMYECKUX MPoOIeM U IMyTel UX pelieHus;

8) aJanrtanusa K USMCHAKOIUMCH YCJI0OBUAM COIMAIbLHOM U l'[pPIpOI[HOﬁ Cpeabl:

e TOTOBHOCTBIO K JICHCTBHSM B YCJIOBUSX HEONPEIEICHHOCTH, TOBBIIIICHUEM YPOBHS
CBOCH KOMITIETEHTHOCTHU Yepe3 MPAKTUIECKYIO JeSTEIILHOCTh, B TOM YUCIIE YMEHUS
YUUTBCS y IPYTHX JIIOCH, TPUOOpETaTh B COBMECTHOM JICATEIIEHOCTH HOBBIC
3HAHUS, HABBIKM ¥ KOMITIETEHIIUU U3 OTBITA IPYTHX;

e HEOOXOAMMOCTHIO B ((OPMUPOBAHUH HOBBIX 3HAHU, B TOM YHCIIe (DOPMYIUPOBATH
UJICH, TIOHSITHS, THIIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHEe
HEM3BECTHBIX, OCO3HABATH IC(UITUTH COOCTBEHHBIX 3HAHUH M KOMIICTEHIIHIA,
TUTAHUPOBATH CBOE Pa3BUTHE;

e CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIC
pelIeHus U ACHCTBHS, (HOPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIICICTBUSA,
(GbopMHUPOBATH OTIBIT.

MeTaHpeI[MeTHI)Ie PE3YIIbTATDI

Ilo3HaBaTebHbIE YHHBePcAIbHbIE YueOHbIE JelicTBUS
Ba3oBnble Jjornyeckue aeiicTBHA:

e BBIABIIAATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHI, OTHOLIEHUHN MEXIY NOHITUAMHU, (POPMYIUPOBAThH
OTIpeieNIeHUs IOHATHH, YCTaHABIUBATh CYIIECTBEHHBINH NPU3HAK KiIaccu(UKaIUH,
OCHOBaHUs AJ11 00001EHUS U CpaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIM3a;

e BOCHPUHHUMATH, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpULIATEIbHbIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;



e BBIABISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B
(axTax, TaHHBIX, HAOIIONAEHUAX U YTBEPKIACHUIX, IpeAIaraTb KpUTEPUH JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

e JICJIaThb BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIFOUEHU N, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPAMBIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEILHO HECIIOKHBIC IOKA3aTEIhCTBA
MaTeMaTHYeCKUX (paKTOB, BHICTPAUBATh apTyMEHTAIIHUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

e BBIOWPATH CIIOCOO perieHus yueOHOoH 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BEIOUpaTh HanOoee MOIXOASAIINN C YYETOM CaMOCTOSITEIIbHO
BBI/ICTICHHBIX KPUTEPHEB).

Ba3oBbie ncciiegoBaTejILbCcKue 1elCTBUA:

HCIIOJIb30BATh BOIIPOCHI KaK I’ICCHGI[OB&TGHBCKI/Iﬁ HHCTPYMCHT I1O3HAHMUA,
(bopMyITUpPOBaTh BOMPOCHI, (PUKCHUPYIOITHE POTUBOPEUHE, TPodIeMy,
CaMOCTOATCIIbHO YCTAHABJIMBATH KCKOMOC U JAHHOC, Q)OpMHpOBaTB rumnoTesy,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHECHHE;

MNPOBOAUTD MO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECIOKHBIN OKCIICPUMCHT,
HEeOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX]Ly COOOM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHHSI M BBIBOJIBI TT0 PE3yIbTaTam
IMPOBCACHHOT'O HaGJHO,Z[eHI/IH, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTDH
MOJIYYEHHBIX PE3YJIHTATOB, BHIBOJOB M 000OIIICHNUIA;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECcca, a TAKKE BHIBUTATh
NPEIOIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

e BBIBJIATH HEJOCTATOYHOCTH U U30BITOYHOCTh WH(POPMAIINH, TaHHBIX,
HEOOXOIMMBIX JUIs PELeHUs 3a/]auu;

e BBIOMpPAThH, AHATM3UPOBATH, CHCTEMATH3HUPOBATH U HHTEPIIPETUPOBATH
UH(POPMALIMIO PA3IUYHBIX BUIOB U (HOPM HpPEACTaBICHUS;

e BBIOMpATH (OpMY MpEaCTaBICHHUS HHPOPMAIIMU U HIUTIOCTPUPOBATH peIlaeMbIe
3aJa4u cCXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KOMOUHAIUSAMU;

e OIICHMBAThH HAJIE)KHOCTh HHPOPMALIUH 110 KPUTEPHUSIM, MTPEIUIOKEHHBIM YUUTEIIEM
WK CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJIIbHBIC y‘{eﬁHbIe JeHCTBHUA:

e BOCHPUHHUMATH U (POPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU H
LeJIIMU OOILEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 10 XO/1y pELICHUs 3a/1a4H,
KOMMEHTHUPOBATh MOJYyUEHHBIH pe3yIbTar;

e B X0j€ 00CYyXJI€HHUS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYk/1aeMOIl TEMBI,
npoOJeMbl, peraeMoi 3a/1a4M, BEICKa3bIBaTh UJICH, HAllEJICHHbIE HA TIOUCK
pELIEeHHUs], COTIOCTABIISTh CBOU CYXACHUS C CYKICHUSIMH JIPYTHX YYaCTHUKOB
nanora, oOHapy>KMBaTh pa3iIMyUe U CXOJICTBO MO3MLUH, B KOPPEKTHOU popme
(GopMyJIMpPOBATh pa3HOIIACHsI, CBOM BO3PAKEHUS;



e TIIPEJCTABIISATH PE3yJIbTATHI PEIICHUS 3a/1a4H, IKCIICPUMEHTA, UCCIIEJOBAHUS,
IPOEKTA, CAMOCTOSATENILHO BEIOMPATh (JOPMAT BBICTYIIJICHUS C YUETOM 3aJ1a4
NPE3EeHTAIMK U OCOOCHHOCTEN ayUTOpHUH;

e IIOHMMAaTh U UCIOJIb30BATh PEUMYIIECTBA KOMAaHAHON U UHIANBUAYAIbHOU PabOThI
IPY PELICHNN Y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

e IIPUHUMATh LI€Ib COBMECTHON AEATENBHOCTH, IJITAHUPOBATh OPraHU3aLHIO
COBMECTHOM paboThI, pacpeaessaTh BUABI padOT, JOrOBApUBATHCS, 00CYKIaTh
MIPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

e yYacTBOBAThH B IPYIIOBLIX (hopMax pabOThI (00CYkIeHHsI, 0OMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBI U JP.), BBIOJIHATH CBOIO YaCTh paObOTHI U KOOPAUHUPOBATh
CBOMU JCUCTBUS C APYTUMH WIEHAMH KOMaH/Ibl, OLIEHUBATh Ka4YeCTBO CBOETO BKJIAJa
B OOIIMI MPOIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMU
B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusaunus:

e CaMOCTOSITEIBHO COCTABIIATH IUIaH, aITOPUTM PEIICHHS 3a1a4H (MIIH €ro 4acTh),
BBIOMPATH CIIOCO0 PEIICHHS C YYETOM UMEIOLINXCS PECYPCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
Y4eTOM HOBOH HH(OpPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa
pelIeHus MaTeMaTHIeCKOH 3a1a4u;

e TPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PELLICHUH 3aJauH,
BHOCHUTH KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX O0OCTOSITENIBCTB,
HalICHHBIX OIIKUOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH OCTABICHHON LIETU U
YCIIOBUSIM, OOBSICHATH MPUUYHMHBI TOCTHKEHUS WIH HEJOCTUKEHUS LI€TH, HAXOUTh
OIMOKY, TaBaTh OLEHKY MPUOOPETCHHOMY OIIBITY .

HpeIlMeTHbIe pe3y.]II)TaTbI
7-ii KJIacce

K koHiry o0y4enus B 7-M KJjacce 00y4aromuics MoJIyduT caeIyomue npeMeTHbIE
pe3yNbTaThI.

Yuciia 1 BLIYUCJICHUA

BbInonHATE, codyeTast yCTHbIE M MIUCbMEHHBIE TPUEMBI, apu(pMeTHYECKUE AEUCTBUS C
palOHAIbHBIMU YHUCIIAMHU.

HaxoauTh 3Ha4eHUS YUCIOBBIX BRIPAKCHHH, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI M MIPUEMBI
BBIYHCIICHUS 3HAYCHUN JPOOHBIX BBRIPAKEHUH, COACPKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC
Ipoou.



[lepexoauTh OT OHON (POPMBI 3AIMCH YHUCEI K JPYToi (mpeoOpa3oBhIBaTh AECATUUHYIO
IpoOb B 0OBIKHOBEHHYTO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUUHYIO 1pO0B).

CpaBHMBATH M YHOPSIOUYMBATH pallMOHATBLHBIC YNCIIA.

OxpyrisTh uncna.

BBINOMHATE NPUKKUIIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI, OLIEHKY 3HAUE€HUH YHCIOBBIX
BBIpOKCHUI. BRIMOTHATH IEHCTBUS CO CTENEHSIMHU C HAaTyPAJIbHBIMU MTOKA3aTEIISIMU.

[IpuMeHATH NpU3HAKU JEITUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHbIX YUCEL.
Pemats mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4U, CBA3aHHBIC C OTHOLIECHUEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIUYMH, IPOLICHTAMU, HHTEPIPETUPOBATD PE3YJILTATHI PELLICHUS
3aJ]ay C y4eTOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMbIX OOBEKTOB.

AJaredpanyeckue BbIpaKeHHUs

Hcnonp30Bath anredpandecKkyo TEpPMUHOIOTHIO U CHMBOJIUKY, IPAMEHSTH €€ B TIPOIIecce
OCBOCHHSA y4eOHOr0 MaTepuaia.

Haxoaute 3HaueHUs 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpU 3a1aHHbIX 3HAYCHUAX IICPCMCHHBIX.

BeimonsATe npeoOpa30BaHus LIEJI0Tr0 BBIPAKEHHSI B MHOTOWIEH NMPUBEIEHUEM 1TO100HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BhInonHATE YMHOKEHHE OTHOYJICHA HA MHOTOWJIEH M MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3I0KeHNEe MHOTOYICHOB HA MHOXKUTEIH C TIOMOIIBIO BEIHECEHUS 32 CKOOKHU
001Iero MHOXKHTEIS, TPYIIIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO

YMHOXCHMUA.

[TpumeHsTH Mpeobpa3zoBaHKs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMICHEH C HATYPaTbHBIMU ITOKA3aTEISIMU JIJIsl IPEO0Opa30BaAHMUS
BBIPAKCHUM.

YpaBHeHUsS] M HEPABEHCTBA

Pemrate nuHENHbIE ypaBHEHHS C OAHOW IIEPEMEHHOM, IPUMEHSIS IIpaBuila Mepexona oT
HCXOJHOTO YPaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiIeTCA 1 YUCIIO KOPHEM
YPAaBHECHUS.

[TpumensTh rpaduueckre METO bl MPU PEHICHUN JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMeEpHI Map YUCE, ABISIOMIMXCS pelICHHEeM JIMHEHHOTO YPaBHEHHUS C IBYMsI
[IEPEMEHHBIMU.



CTpouTh B KOOPAWHATHOMH MJIOCKOCTU Tpa(yK JTUHEHHOTO ypaBHEHUS C ABYMS
NepEMEHHBIMH, OJIb3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemrats cuctemMBbl IByX JTHHEHHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU, B TOM YHCIIE
rpaduuecKy.

CocTaBisiTh U pemiaTh JIMHEHHOe ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHHH 110
YCIJIOBHUIO 3a/1a4H, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOTyYEHHbIN
pe3ynbTar.

DOyHKUUHA

N3o0paxkaTs Ha KOOPAUHATHOW MPAMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAHHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI, 3AMTUCHIBATH YHCIIOBBIC TPOMEKYTKH Ha aNreOpandecKoM s3bIKE.

OtMedaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH TI0 3aIaHHBIM KOOPMHATAM, CTPOUTH IpaduKu
muHEeWHBIX QyHKIui. CTpouTh rpaduk GyHKIHHA y = |X|.

OnuchIBaTh ¢ MOMOUIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/Ty BETMUMHAMHU: CKOPOCTH,
BpEMsI, PaCCTOSIHUE, [IEHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIIEHOCTD, BPEMSs, 00bEM
paboTHI.

HaxonuTh 3HaueHne GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadgudeckuii criocod NMpeACTaBICHUS U aHaMu3a HH(QOPMAIUH, U3BIICKaTh U
WHTEPIPETHPOBATH HHPOPMAITHIO 13 TPaPUKOB PEATHLHBIX MPOIIECCOB U 3aBUCUMOCTCH.

8-ii ki1acce

K koH1ty 00y4eHus B 8-M kj1acce o0yyaromuiics MoyyquT ciaeyromue npeMeTHbIe
pe3yJIbTaThI.

Yuciaa 1 BEIYMCJIECHUSA

Hcnonb30BaTh HaYaIbHBIE TPEACTABICHUS O MHOKECTBE IEMCTBUTEIIBHBIX YMCEIT IS
CpaBHEHUs, OKPYTJICHUS U BBIYMCICHUNA, N300pakaTh NEUCTBUTEIIbHBIC YUCIIA TOYKAMH Ha
KOOPIMHATHOMU IIPSIMOM.

[TpumeHsTHh MOHATHE apUPMETHIECKOTO KBaAPATHOTO KOPHSI, HAXOIUThH KBAJpaTHBIE KOPHH,
HCIIONB3YS TTPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBITIOIHATH IPEOOpa30BaHus BEIpAKCHUH,

COJIepaKaIIMX KBaJPAaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3ammucy OONBINNAX M MAJIBIX YUCENT ¢ TIOMOIIBIO IECATUIHBIX IPOOCH H
crernener yncia 10.

AsiredOpanyeckue BbIpasKeHUsI

HpI/IMeHHTL INOHATHC CTCIICHHU C I CJIBIM ITOKAa3aTCIJICEM, BBIIIOJIHATH Hp606paSOBaHI/I5{
BBIpﬂ)KCHHfI, CoACpKaMUX CTCIICHU C LCJIBIM IMOKAa3aTCIIEM.



BBINONHATE TOXIECTBEHHBIE TPE0OPa30BaHUs PAlMOHAIBHBIX BRIPAKECHUI HA OCHOBE
IpaBUiI JEHCTBUI HaJl MHOTOUJICHAMHU U alIreOpandyecKuMu IpOOsIMH.

PaCKJ'IaI[BIBaTB KBaI[paTHHﬁ TPEXUWICH HA MHOKUTCIIN.

[IpumensTh peoOpa3oBaHMsl BBIPAKEHUHN AJIs1 PELICHUS pa3INYHbIX 3a/1a4 U3 MaTEMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATILHON IIPAKTUKH.

YPaBHeHHﬂ N HEPABCHCTBaA

Pemrate nuHelNHbIe, KBaApaTHbIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHUS, CBOISIIHAECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMs IIEPEMEHHBIMU.

[TpoBoauTh MpocTeiire ucciae0BaHusl YpaBHEHUN U CUCTEM YpaBHEHUI, B TOM UHUCIIE C
NpUMEHEHHEM TpaprUeCKUX MpeACcTaBICHUH (yCTaHABINBATh, UMEET JIM YPaBHEHUE WM
CUCTEeMa YPaBHEHUU PEILIeHUs], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

[TepexoauTh OT cIOBECHOH (HOPMYIHUPOBKH 33/1a4H K €€ aareOpandecKoi MoIeu ¢
IIOMOILIbIO COCTABJICHUS YPABHEHMS WIH CUCTEMbI YPaBHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TIOJTYUYEHHBIA Pe3yIbTaT.

HpI/IMeHHTB CBOMCTBA YUCJIOBEIX HCPaBCHCTB AJId CpaBHCHHA, OLICHKH, pCUIATH JIMHENHEIE
HEPaBEHCTBA C OJIHOM MEePEMEHHON U UX CUCTEMBI, 1aBaTh rpaUuecKyIo WILTIOCTPALIUIO
MHO>KECTBa PEIlIEHUI HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

ITonuMaTh ¥ UCIIOIB30BAThH (I)yHKLII/IOHaJILHLIC IIOHATHUA U A3BIK (TepMI/IHBI, CUMBOJIMYECCKHUEC
0003HaueHHUs ), ONPEICTATh 3HAUCHNE (PYHKITMHU 110 3HAYCHUIO apTyMEHTa, OTPEICTISATh

CBOWCTBa (PYHKIIMH T10 €€ TPauKy.

CtponTh rpapMKu STeMeHTapHbIX GyHKImi Biga: y = k/X, y =x3, y =x, y = x|, y = Vx.
OrnuchIBaTh CBOMCTBA YHCIOBOM (DYHKITUH TI0 €€ TpaduKy.

9-ii KJ1ace

K koHiry o0y4enus B 9-m Kjacce o0yyaromuics MoyuuT claeayomue npeMeTHbIe
pe3yNbTaThI.

Yucia 1 BLIYUCJICHUA
CpaBHHBATh U YIIOPSA0YMBATH PAllMOHAIBHBIC U UPPAIMOHAIILHBIE YHCTIA.

BreimonssaTs apI/I(bMeTI/I‘leCKI/Ie JEUCTBUS C palnOHAJIbHBIMHA YUCJIAMH, COUCTAasA YCTHBIC U
IMHUCbMCHHBIC IIPHUEMBI, BBITIOJIHATH BBIYHUCICHUA C HPppalHOHAIbHBIMU YHUCJIaMU.

Haxonuts 3HaueHUs cTEneHen ¢ NEeNbIMU ITOKA3aTESIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHUCJIOBBIX BBIPAXKEHU.



OKpyIJIATh NEHCTBUTENBHBIE YNCIIA, BBINOIHAT IPUKUIKY PE3yJIbTaTa BHIYMCIEHUH, OLICHKY
YHUCJIOBBIX BBIPAXKEHU.

YpaBHeHUS M HEPABEHCTBA

Pemrate nuHENHbIE ¥ KBapaTHbIC YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM, IPOCTEHUIINE
IpoOHO-palMOHAIbHbBIE YPaBHEHHUS.

Pemath cucteMbl IBYyX TMHEHHBIX YpPaBHEHUH C IBYMS IIEPEMEHHBIMHU U CUCTEMBI IBYX
ypaBHEHHUI, B KOTOPHIX OJTHO YPABHEHHE HE SIBIISICTCS JIMHCHHBIM.

Pemath TekcToBbIE 3a/1auu anreOpandeckuM CocoOOM € TOMOIIBIO COCTABICHHS YPaBHEHHS
WM CUCTEMBI IBYX YpaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOANTE NMPOCTEMNIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
IPUMEHEHHUEM TpapUUecKUX NpeACcTaBIeHUH (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMAa YPaBHEHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemiate nuHeiHbIe HEPaBEHCTBA, KBapaTHbIC HEPABEHCTBA, M300pakaTh pPELICHNE
HEPaBEHCTB Ha YHCJIOBOW MPAMOM, 3aIIUCBHIBATh PEIIEHUE C IOMOIBIO0 CUMBOJIOB.

Pemrates cucTemMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIONINE KBAIPATHOE
HEpPaBEHCTBO, M300paXaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3alIMChIBATh
peleHe ¢ TOMOIIbI CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKUUH

Pacnio3HaBaTh pyHKLIMHU U3y4EeHHBIX BUIOB. [Ioka3pIBaTh cXeMaTUYECKH PacOIOKEHUE Ha
KOOpAWHATHOH myIockocTh rpadukoB GyHKmii Buga: y = kx, y =kx + b, y = k/x, y = ax? + bx
+¢,y=%,y=1X,y=[x|. B 3aBHCHMOCTH OT 3HaueHHI KOIPDUIHEHTOB, OMACHIBATH

CBOMCTBA (DYHKITHIA.

Ctpoutb 1 U300paxarb CXeMaTHYECKH rpadUKu KBaJpaTUUHBIX (QYHKLIUH, ONUCHIBATH
CBOMCTBa KBaIpaTUUHBIX (DYHKIUII 10 MX TpaduKam.

Pacmio3HaBath KBagpaTHUHYIO QYHKIHIO IO (GOPMYJIe, IPUBOJUTH IIPUMEPHI KBaPaTHUHBIX
(byHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TECOMETPUH.

Yucji0BbIE MOCJIEI0BATEILHOCTH 1 nmporpeccuu

Pacnio3HaBaTh apupMETHIECKYIO0 U TE€OMETPUIECKYIO IPOTPECCUU TIPH Pa3HBIX CITOCO0ax
3a1aHusl.

BBINOMHATE BRIYKCIIEHUS C UCTIOIB30BaHUEM (OPMYIT N-T'O YiieHa apu(PMETHIECKON 1
F€OMETPUUYECKON MPOTrPECCUii, CYMMBI MIEPBBIX N YIECHOB.

I/I306pa)KaTI) YJICHBI IOCJIIEA0BATCIIBHOCTH TOYKaMH HAa KOOpI[PIH&THOfI IIJIOCKOCTH.



Pematpb 3amaun, cBsI3aHHBIE C YUCIOBBIMU IIOCIIEA0BATENBHOCTAMY, B TOM YHCIIE 33a4U U3
peanbHOM JKHU3HU (C UCTIONIBb30BAaHUEM KAJBKYJIATOPA, IUPPOBBIX TEXHOJIOTHUI).

TemaTnueckoe MIAHUPOBAHME
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IIpoBepsieMble TPEOOBAHHUS K pe3yJbTaTaM
ocBoeHUus OOII ¥ 3j1eMeHTHI COAEPKAHUSA

7 KJacce

IIpoBepsiemblie TpeOGoBaHus K pe3yjbTaTam ocBoenusi OOII

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus




Ywucna v BRIYUCICHUS

1.1

BI)IHOJ'IHSITI), coucTasd YCTHBIC U TMCbMCHHBIC ITPUCMBI, apI/I(i)MeTI/ILIeCKI/Ie
HeﬁCTBHH C palMOHAJIbHBIMHU YU CJIaMHU

1.2

HaxoauTh 3Ha4eHUS YUCIOBBIX BBIPAKCHUM, IPUMEHSTh Pa3HOOOpa3HbBIC
CTIOCOOBI ¥ IPHUEMBI BHIYHUCIICHUS 3HAUEHUH TPOOHBIX BBIPAXKEHHIH,
coJiepKariux OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH

1.3

[TepexoauTh OT OJJHON (POPMBI 3aMCH YHCEIN K APYyToii (IpeoOpa3oBhIBaTh
JECATUYHYIO0 IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITHUHYIO, B
JaCTHOCTH, B OECKOHCUHYIO JICCATUIHYIO IPOOH)

1.4

CpaBHI/IBaTB U yrnopssaounBaTh palilMOHAJIbHBIC YHUCJIa

1.5

OxpyrasTh yucina

1.6

BBINOMHATE TPUKUAKY Y OLEHKY pE3yJibTaTa BHIYUCICHHM, OLICHKY
3HAYEHUW YMCIIOBBIX BBIPAXEHUW. BBHINOIHATE NEUCTBUS CO CTEIIEHSIMH C
HaTypaJbHBIMH MOKA3aTEISIMU

1.7

HpI/IMeHHTB MMPU3HAKH ACIIMMOCTHU, PA3JIOKCHUC HA MHOXHUTCIIN
HAaTypPaJIbHBIX YUCECII

1.8

Pemrate mpakTHKO-OpUEHTUPOBAHHBIE 34/1a4H, CBA3aHHBIE C OTHOIIEHHEM
BEJIMYHH, IPONOPLIUOHAIBLHOCTBIO BEINYHH, ITPOLIEHTaMH,
MHTEPIPETUPOBATh PE3YJIbTAThl PEIIECHUS 33/1a4 C YYETOM OTrPAHUYEHHI,
CBSI3aHHBIX CO CBOMCTBAMHU paCCMaTPUBAEMBIX OOBEKTOB

Anrebpanyeckue BbIPAKEHHS

2.1

Hcnonb3oBath anredpandeckyro TEpPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATh
ee B IIpoIiecce OCBOCHUS yUeOHOro MaTepuana

2.2

Haxonuth 3HaueHus OYKBEHHBIX BBIPQXKECHUN TIPU 3aIaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX

23

BrImonHATe mpeoOpa3oBaHus LEI0Tr0 BEIPAXKEHUS B MHOTOWIICH
IIPUBEJICHUEM NOJOOHBIX CJIaraeMbIX, paCKPbITHEM CKOOOK

24

BbINomHATE YMHOKEHHE OJIHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA
MHOTOWIEH, TPUMEHATh (POPMYJIbI KBajipaTa CyMMBI U KBaipaTa pasHOCTH

2.5

OcCy1ecTBIATh pa3a0KEeHUE MHOTOWIEHOB HA MHOKUTEIH C TOMOIIBIO
BBIHECEHHS 32 CKOOKH 00IIEr0 MHOXKHUTEJIS, TPYIIUPOBKU CIIaraeMbIX,
IpUMEHEHHS (POPMYJT COKPALEHHOTO YMHOXEHHUS

2.6

HpI/IMeHHTB npeo6pa3OBaH1/m MHOT'OYJICHOB JIA pCHICHUSA PA3JIMYHBIX 3a1a4
N3 MaTCMaTUuKH, CMCXKHBIX IIPCAMETOB, U3 peaHLHOﬁ MMPAaKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpAIbHBIMU MTOKA3aTEIIMM JJIsI
peoOpa3oBaHUs BEIPAKEHUI

ypaBHeHI/IH " HCPABCHCTBA

3.1

Pemate nuHeliHble ypaBHEHUS ¢ OJHON EPEMEHHOM, MPUMEHSS IIpaBUiia
repexoa OT UCXOMHOIO YpaBHEHUs K paBHOCUIbHOMY eMy. IIpoBepsTs,
SIBIIIETCS JIM YUCIIO KOPHEM YpaBHEHUS




[TpumensTH rpaduyeckre MeTObI P PEILICHUH JTMHEHHBIX YpPaBHEHUH U

3.2
UX CUCTEM
33 [TonOupath mpuUMepshI Map YKCe, SBISIOIUXCS PEIICHUEM JTMHEHHOTO
) ypaBHEHUS C IBYMs ITE€PEMEHHBIMU
CTpouTs B KOOPAMHATHOH ITOCKOCTH TpadUK TUHEHHOTO ypaBHEHUS C
34 IBYMsI IEPEMEHHBIMU; MOJIb3YACH IpaUKOM, IPUBOAUTH IPUMEPHI
pelieHust ypaBHEHUs
35 Pemath cucteMbl IByX THHEWHBIX ypaBHEHUH C IByMsI IEPEMEHHBIMH, B
) TOM uucie rpadpuyecku
CocTaBisATh U peliaTh JUHEWHOE YpaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBUIO 33]1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ MMOJTYYEHHbIN pe3yJibTaT
4 Koopaunats! u rpadguku. OyHkuuu
N3o0pakaTh Ha KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOPJAMHATAM, JTy4d, OTPE3KU, HMHTEPBAJIbl, 3aHCHIBAThH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoMm s3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
4.3 Crpouts rpaduku 1uHeHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUN y = [X|
OnuceiBaTh ¢ TOMOIIBIO (PYHKITHI U3BECTHBIEC 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00beM pabOThI
4.5 Haxonuth 3HaueHue GyHKIIUM 110 3HAYCHUIO €€ apryMeHTa
[Tormmarts rpaduueckuii criocod MpeacTaBICHUS W aHaIN3a HHPOPMAIUH,
4.6 W3BIIEKATh U UHTEPIIPETUPOBATHh UH(POpPMAIIHIO U3 TPAPUKOB peaTbHBIX

MPOLECCOB U 3aBUCUMOCTEMN

IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucna 1 BEIUUCIIEHUS

1.1

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIC, IEPEXO0]] OT OAHOI (PopMBI 3amucu 1podeit
K apyroii. [lonsTre pannoHanbHOTO YKCIIA, 3aITUCh, CPABHEHHE, YIOPSIOYHBAHUE
palMoHaIBHBIX YHCET

ApI/I(i)MeTI/I‘{eCKI/IC JICUCTBUS C pallnOHAJIbHBIMHA YUCJIAMHU. Pemenue 3amau u3

1.2 o
pearbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeJIeM: ONpesieIeHue, Mpeodpa3oBaHme
' BBIPA)KEHUI Ha OCHOBE ONpPEAEICHUS, 3aII1Ch OOJIbIINX YHCE
1.4 IIporeHTsI, 3aITUCh MPOLIEHTOB B BUJIE APOOH U APOOH B BUJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4H HA ITPOLEHTHI, PEIICHUE 3a1a4 U3 PEATbHOU ITPAKTUKA
1.5 [IpuMmeHeHne MPU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKHUTEIN HATypaJIbHBIX




YHUCCII

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIPSIMasi ¥ 0OpaTHAsE MPOTOPIHOHATLHOCTH
2 Anrebpanydeckue BbIPAKCHHS
71 [lepeMeHHbIE, UUCTOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHON. JlomycTuMBbIe
' 3HAYEHMSI IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEX/1y BETUUMHAMHU B BUAE (HOPMYJIBL.
' Brraucnenus mo ¢popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BbIPAXKEHUM, TOXKAECTBEHHO PABHbIE BhIPAXKEHHUS
24 CBoJiCTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM
75 OpnowieHbl 1 MHOroueHsl. CTeneHb MHOrowieHa. CloeHue, BBIYMTaHNuE,
' YMHOXECHUE MHOI'OYJICHOB
26 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CyMMBI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOYKUTEIIN
3 VYpaBHeHUst
31 YpaBHeHHEe, KOpEeHb YPaBHEHUS, IIpaBUiIa IPeoOpa30BaHus ypaBHEHHUS,
' PaBHOCWJILHOCTh YPaBHEHUH
32 JInHeitHoOe ypaBHEHHE C OJTHOM NMEPEMEHHOM, YMCIIO0 KOPHEN JIMHEHHOTO
' YpaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHEHUN
33 CocrapieHre ypaBHEHHUH 0 YCIOBUIO 3a7a4u. PellleHrne TEeKCTOBBIX 3a7a4 C
' IIOMOUIbIO YPaBHEHUN
34 JluneitHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
CucreMa IByX JUHEWHBIX ypaBHEHUH C AByMs EpeMEHHbIMU. Penienue cuctem
3.5 ypaBHEHH criocoO0OM IMOJICTAHOBKU. [IprMeps! peleHns: TEKCTOBBIX 3a/1a4 C
MOMOUIBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpaduku. OyHKIANA
4.1 Koopaunara Touku Ha npsiMoit
49 UucnoBble TpoOMEKyTKH. PaccTosiHMe MEX Ty IBYMsI TOUKaMH KOOPAMHATHOM
' IpsAMON
43 [TpsmoyronbpHas cucrema koopauHar, ocu Ox u Oy. Abcuucca U opAuHaTa
) TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3ananHbIX GopMynamu. UTeHre rpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pyukmuu. I'paduk Gynkiun. CBolicTBa PyHKITUN
4.6 Jluneiinas Gynkuus, ee rpaduk. ['paduk pyHkumm y = |x|
4.7 I'paduueckoe penieHre IMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI




8 ki1acce

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII

Kon
NpoBepsieMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Ywucna v BRIYUCICHUS

1.1

Hcnonw30BaTh HavaabHBIC MPEJCTABICHUS O MHOYKECTBE JICHCTBUTEIIBHBIX
qrcen Ui CPaBHEHUS, OKPYTIICHUS U BBIYUCICHUH, H300pakaTh
JNEUCTBUTENbHBIC YMCIIa TOYKAMHU HA KOOPAUHATHOW MPSIMOi

1.2

[TpuMeHsATHh MOHATHE APUPMETHIECKOTO KBAAPATHOTO KOPHSI, HAXOINUTh
KBaJIpaTHbIE KOPHU, UCTOJIb3Ys MPU HEOOXOIMMOCTH KalIbKyJIATOP,
BBINOJIHATH MPEOOpa30BaHMsI BEIPAXKEHUH, COIEPIKAIIMX KBaIpaTHbIC
KOpPHH, UCTIOJIb3Y$l CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucu OOIBIINX U MAJIBIX YKUCEI C IIOMOIIBIO JECATUIHBIX
npobeii u creneneii yucna 10

Anrebpanyeckue BbIpaKEHUS

2.1

HpI/IMeHHTB IOHATHEC CTCIICHU C I CJIBIM ITOKAa3aTCJIEM, BBIIIOJIHATH
npeo6pa30BaHI/I;1 BBIpa)KeHPIfI, COoACpKalIUX CTCIICHU C LCJIBIM ITOKA3aTCIIEM

2.2

BEIONHATE TOXIECTBEHHBIC TPe0OPa30BaHuUs PAIIHOHAIBHBIX BBIPAKCHUN
Ha OCHOBC IpPaBUJI ﬂeﬁCTBHﬁ Haa MHOI'O4JICHaMU U aHFCGPaI/I‘-IGCKI/IMI/I
TPOOSMH

23

PaCKJ'IaI[BIBaTL KBaI[paTHI)IfI TPEXUICH HAa MHOXHUTCIIN

24

[TpumeHsATH IpeoOpa3zoBaHUs BRIPAKEHUH I PELICHUS PA3IMYHbIX 33124
U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKU

YpaBHEHHsI U HEpABEHCTBA

3.1

Pematp nuHeiHbIE, KBaPAaTHBIE YPABHEHUS U PALIMOHAJILHBIE YPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUH C IByMsI IEPEMEHHBIMU

3.2

[IpoBOANTE MpOCTEMNIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B
TOM YHCJIe C IPUMEHEHHEM IrpapuuecKuX NpeAcTaBiIeHni (yCTaHaBINBATS,
VMEET JIM YPAaBHEHHE WIIM CUCTEMA YPABHEHUH PELICHHUs, €CIIU UMEET, TO
CKOJIBKO, U TIpoYee)

33

[TepexomuTh OT clioBeCHOH (HOPMYJIHUPOBKH 33/1auu K €€ aareOpandeckon
MOZIEJIH C ITIOMOILBIO COCTABJICHUS YPABHEHMS WIM CUCTEMbI YPaBHEHUN,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MMOTyYeHHbBIN
pe3yJibTar

3.4

[IpuMeHATH CBOMCTBA YUCITOBBIX HEPABEHCTB VISl CPABHEHUS, OLICHKH,
pelaTh JIMHEHbBIE HEPABEHCTBA C OJJHOM MTEPEMEHHOMN U UX CUCTEMBI,
JaBaTh rpaUuecKyr0 UILUTIOCTPAIIMI0 MHOKECTBA PELICHI HepaBEeHCTBA,
CHUCTEMbI HEPABEHCTB




OyHKIUU

[TonrMath U UCHOIB30BaTh PYHKIIMOHATIbHBIC IOHATHUS U SI3bIK (TEPMUHBL,

4.1 CHMBOJIMYECKHE 0003HAUEHHS), OTIPENIENIATh 3HaUeHNE (DYHKIIUH 10
3HAYCHHUIO apTyMEHTa, ONPEIENIATh CBOMCTBA (DyHKINH 110 ee rpaduky
49 Ctpouts rpaduku 31eMeHTapHbIX QyHKIUH Buga: y =K/X, y=x, y=x3,y

= |X|, omMCHIBaTh CBOMCTBA YHCIOBOM (DYHKIIMH T10 €€ TpaduKy

IIpoBepsieMble 3JIEeMEHTHI CO/IEPKAHMS

Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
1 Uucna v BBIYUCIEHUS
11 KBanpathslii kopeHb u3 uncia. [lonarue o0 uppamoHaIbHOM YHCIIE.
' JlecsaTruunbie MpUOTMKEHNS UPPALMOHATBHBIX YHCET
CBoiicTBa apu(pMETHIECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE K
1.2 MpeoOpa30BAHUIO YUCIIOBBIX BBIPAXKCHHUN U BEIYUCICHUSIM. [[eficTBUTENEHBIC
yucia
1.3 CreneHs € 1eJIBIM TTOKa3aTesieM U ee cBoicTBa. CTaHmapTHas 3aluCh YKClia
2 Anrebpanueckue BhIpaXKEHUs
2.1 KBagparsslii TpexusieH, pa3iokKeHUe KBaIpaTHOTO TPEXUWIeHA HA MHOKUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO aireOpanveckoil 1poou
23 CrnosxeHue, BBIYMTaHUE, YMHOXKEHHE, JAeJIEHUE alre0pandeckux apooei
24 ParmonanbHble BEIpaKeHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHUs 1 HEpABEHCTBA
31 KBanparnoe ypaBHeHue, popMysia KOpHEH KBaIpaTHOTO ypaBHEHU. Teopema
Buera
3.2 Pewienue ypaBHeHuUi, CBOAAIIMXCA K JIMHEWUHBIM U KBaJAPATHBIM
3.3 [IpocTeiimme npoOHO-paMOHATBLHBIC YPaBHEHUS
I'padmueckas uHTEpIIpEeTaLIs ypaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHUH ¢ ABYMs niepeMeHHbIMU. [IpuMepsl petienus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemienune TeKCTOBBIX 33aa4 aJireOpandeckiuM crocoOoM
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM NTepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CurcreMbl TMHEMHBIX HEPABEHCTB C OHOM MEPEMEHHON




4 OyHKIUH

[Nonsarue Gpyukuu. O6IaCTh ONPEACTICHNS U MHOKECTBO 3HAYCHUH (YHKIIUH.

4.1 CrniocoOsl 3aanus GyHKIUH

4.2 I'paduk pynkuu. Utenue cBOMCTB GyHKIMH 1O ee rpaduky

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOMIUX PeaTbHbBIC MPOIECCHI
44 ODYHKIIMH, OMICHIBAIOIIUE MPSIMYIO U 00paTHYIO MPONOPIIMOHATILHBIC

3aBUCUMOCTH, UX TPpapuKH

4.5 OyHKIMH y = X2, y = X°

4.6 Oyukiwn y = vX, y = [X|

4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM YpaBHEHUI

9 KJjacc

IIpoBepsiemblie TpeGoBaHus K pe3yjbTaTam ocBoenusi OOII

Kon
MpoBePsSieMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTL U ynopssaA04nBaTh palliOHAJIBHBIC U UPPAIUOHAJIbHBIC YU CJIa

1.2

BoimonusaTe apudmernyeckue AeWCTBUS C palliOHATbHBIMHU YUCIIaMU,
coueTasi yCTHbIC U TMCHbMEHHBIE TIPUEMBI, BBITIOTHATH BBIYUCIICHUS C
MppalMOHATLHBIMU YHCIIAMU

1.3

HaxonuTe 3HaueHMs CTEMEHEN C LENbIMU OKA3aTEIIMU U KOPHEH,
BBIYUCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAKEHUN

1.4

OKpyIJITh NENCTBUTEIIBHBIE YNCIIA, BBIOIHATD IPUKUIKY Pe3yIbTaTa
BBIYHMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUN

ypaBHeHI/IH " HCPABCHCTBA

2.1

Pemrate nuHeNHbIE U KBaApaTHbIC YPABHEHUS, YPABHEHUS, CBOISIINAECS K
HUM, IPOCTENIINE APOOHO-PALMOHATBHBIE YPAaBHEHHS

2.2

Pemiate cucteMbl ABYX TMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJISIETCS
JIMHENHBIM

23

Pemate TekcTOBBIC 3a/1aUN aNTeOpPaNYeCcKUM CITIOCOOOM C TTIOMOIIBIO
COCTABJICHUS YPABHEHMS WIH CUCTEMBI JBYX YPABHEHUU C ABYMS
MIePEeMECHHBIMHU

24

[IpoBOANTE MpOCTEMNIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM IrpaduuecKux NpeAcTaBiIeHui (Hanpumep,




yCTaHABIIMBATh, UIMEET JIM YpaBHEHHE UM CHCTEMa YpaBHEHUH pelieHUs,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemiate nuHeiHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paxarthb
peuIeHne HEPABEHCTB HA YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C
IIOMOILIBIO CUMBOJIOB

2.6

Pemath cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKITIOUAIOIIME KBAJPATHOE HEPABEHCTBO, U300pakaTh PEIICHUE CUCTEMBI
HEPaBEHCTB Ha YHCIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBIO
CHUMBOJIOB

2.7

Hcnonb3oBaTh HEPABCHCTBA IIPpU PCILICHUU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBaTh QyHKIMU H3y4EHHBIX BHIOB. [loKa3pIBaTh cCXeMaTHIECKH
pacroiokeHre Ha KOOPIMHATHON TNIOCKOCTH rpauKoB QYHKLUHM BUA: y =
kx, y = kx+b, y = k/x, y = ax*+bx+c, B 3aBUCUMOCTH OT 3HaY€HUHN

K03 (HUILIMEHTOB, OMHUCHIBATH CBOMCTBA (DYHKIINN

3.2

[Toka3pIBaTh CXeMaTHYECKH PACIIONOKEHHE Ha KOOPHHATHOM TNIOCKOCTH
rpadukoB QyHKIuU Buma y = ¢X, Y = |X| 1 ONKCBHIBATH CBOWCTBA (PYHKIIHUT

33

Ctpoutb 1 U300paxaTh cCXxeMaTHUECKH rpadKy KBaJpaTUUHBIX (yHKLUI,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIHUH TI0 MX TpaduKam

34

Pacnio3HaBath KBajipaTHYHYI0 (QYHKIMIO 1O (hopMyJie, MPUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKLUH U3 pealbHON )KU3HU, PU3UKU, TEOMETPUU

ApudmeTtrueckas 1 reoMeTpUUYeCcKas Iporpeccuu

4.1

Pacnio3naBath apuMeTHYECKY O M TEOMETPUIECKYIO IPOTPECCUU TIPH
pa3HbBIX crioco0ax 3agaHus

4.2

BbINOMHATE BBIYMCIIEHUS € UCIIOIB30BaHUEM (OPMYJI N-T'O WiEHa
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrPecCuii, CyMMBbI NEPBBIX N
YJIEHOB

4.3

HBOGP&)K&TB YJICHBI IOCJICA0BATCIBHOCTHU TOYKaMH Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

44

Pematsb 3a1aun, cBsi3aHHBIE C YUCIOBBIMU IOCIIEA0BATEIBHOCTIMU, B TOM
qHcIIe 3a/1a4d U3 PealbHOM KU3HH (C UCMOIB30BAaHUEM KaJIbKYJISITOPA,
M (POBBIX TEXHOIOTHIN)

IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMUS
1 Ymucaa ¥ BRIYUCICHUS
11 PannonanbHble yncna, uppaoHaIbHbIe YHCIa, KOHEYHbIE U OECKOHEUHbBIE
JECSTUUHBIE TpOOH
1.2 | MHOXECTBO JEMCTBUTEIBHBIX YUCE, NICHCTBUTEIbHBIC YMC/Ia KAK OCCKOHEUHbBIE




JeCSITUYHbIE IpoOu. B3auMHO 0JTHO3HaYHOE COOTBETCTBHE MEXy MHOKECTBOM
JENCTBUTENBHBIX YUCET U KOOPAMHATHON NpsiMoi. CpaBHEHHE JEHCTBUTEIBHBIX
qHCell

1.3 | Apudmerndeckue NeUCTBUS C ICHCTBUTEIIHHBIMU YHCIIAMHU
W3mepenus, npubImkeHus, olleHKU. Pa3mepsl 00BbEKTOB OKpYIKAIOIIEro MHUPA,

|4 |/MTETBHOCTb MPOLECCOB B OKPYIKAIOLIEM MHPE. [TpubnmxeHHoe 3HaUeHne

' BEJIMYMHBI, TOYHOCTH NpuOmmKkeHust. Okpyrinenue yncen. [Ipukuaka u oneHka
pe3yNbTaTOB BBIYUCICHUAN
2 YpaBHEHHMs 1 HEPABEHCTBA

2.1 | YpaBHeHus ¢ 0JHON IEPEMEHHON

2.2 | JIunelinoe ypaBHeHuMe. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM

2.3 | KBagpaTtHoe ypaBHeHHE. Penienne ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM

24 EI/IKBaZ[pvaTHOG ypaBHeHue. [Ipumeps! penienns ypaBHEHUM TPETbEN U YETBEPTON
CTEIIEHEH pa3oKEHUEM Ha MHOKUTEH

2.5 | Pemenne npoOHO-paliMOHATIBHBIX YPaBHEHUH

2.6 | Cuctembl ypaBHEHUI

2.7 | YpaBHeHHE C IByMs IEPEMEHHBIMU H €ro rpaduk

2.8 | PemeHune cucteM OBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU

29 Pemienue cucrtem AByX ypaBHEHUN, OJHO U3 KOTOPBIX JIMHEHHOE, a APYTO€ - BTOPOU
CTEIIEHH

2.10 |I'paduueckast uHTepIpeTaLMsI CUCTEMbI YPaBHEHHH € IByMS IEPEMEHHBIMU

2.11 | Pemenune TeKCTOBBIX 3a7a4 alreOpandecKuM CIIocoO0OM

2.12 | YucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 | Peluenue nuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM

2.14 | PemeHue cucteM JMHEHHBIX HEPABEHCTB C OAHOW MEPEMEHHON

2.15 | KBagpaTHble HEpaBEHCTBA

216 I'paduueckas uHTEpIIpeTaLIvsg HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
NIEPEMEHHBIMU

3 DyHKIUU

31 KBanparnunas ¢pysnkuus, ee rpaduk u cBoiictsa. [lapaboia, KOOpAHMHATHI BEPIIMHEI
napaboIIbl, 0Cb CUMMETPHH NapadoIIbl

3.2 |I'paduxu pynkmuii y = kx, y = kx+b u ux coiicta

3.3 |I'paduxu pynkmuii y = k/x, y = X* 1 UX cCBOWCTBa

3.4 |T'paduku pyHkuu y = ¢X, y = |X| u ux cBOWCTBa

4 YucnoBsle NOCIEA0BATENBHOCTH




41 OmnpezneneHue U crnocoObl 3a1laHUs YUCIOBBIX MOCe10BaTeNbHOCTEN. 3a1aHue
' NOCJIEIOBATEIBbHOCTH PEKYPPEHTHOM (hopMyItoii U popmMyIioil n-ro uieHa
49 Apudmernueckas nporpeccusi. PopmyIibl n-ro wieHa apuPpMeTn4ecKon
' IIPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB
43 I'eomerpuueckas nporpeccus. PopMyIibl N-ro 4WIeHa FEOMETPUYECKON ITPOrPECCUH,
' CYMMBI IIEPBBIX N YICHOB
4.4 N3obpakenue 1wieHOB apu(pMETHIECKON U TEOMETPHUECKON POTPECCUit TOUKAMU
) Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U OKCITOHEHLIMAIBHBIN POCT
4.5 | CiioxHbIE TPOIIEHTHI

IIpoBepsiembie HAa OI'D Mo MaTremMaTuke
TpedoOBaHus K pe3yjabraram ocBoeHus OOII

000

st mpoBenenus OI'D o maTeMaTHKe UCTIOIB3YeTCs MepedeHb (KOauPUKaTop)
npoBepsAeMbIX TpeboBanuil K pesynbratam ocBoeHust OOIT OOO u nepeueHb 37I€eMEHTOB

COACPpIKaHu.

Ilepedyens (koaupukaTop) NpoBepsieMbIX TPeOOBaHUI K pe3yabTaTaM ocBoenuss OOII

000

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 001IIero
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSIMU: MHOYKECTBO, TOJIMHOKECTBO, ONIEPALIUN
HaJ MHOXECTBAMHM; YMEHHUE ONEPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad,
JIEpEBO, LIMKJI, IPUMEHATDH UX IIPU PELUICHUH 3a/1a4; YMEHUE UCI0Ib30BaTh
rpaduyeckoe npeacTaBIeHNEe MHOKECTB JIJIsl OMUCAHUS pealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB

YMeHue ONCpUPOBATh NOHATUAMU: OIIPCACIICHUEC, AKCHOMaA, TCOpPEMaA,
A0Ka3aTCJIbCTBO, YMCHHEC PACIIO3HABATh UCTUHHBIC U JIOKHBIC
BBICKA3bIBaHHUA, TPUBOAUTL ITPUMCPLI U KOHTPIIPHUMCEPBI, CTPOUTH
BBICKA3bIBAHHA U OTPpULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATUSIMHU: HATYPaJbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YHCJIO, AEITMMOCTb HaTYpPaJbHbIX YUCEN, MPU3HAKU JETUMOCTH,
1[€JI0€ YHUCII0, MOJTYJIb YHCIa, OOBIKHOBEHHAS APO0b U JAecsITHYHAsS APOOb,
CTaHJIapTHBIM BUJ YHUCJIA, PALIMOHAIBHOE YK CJIO, UPPALMOHATIEHOE YUCIIO,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb; YMEHHE BBIMOJIHATH ICHCTBUS C
YUCIIaMH, CPAaBHUBATh U YIOPSAOYUBATH YKCIIA, TPEACTABIISITh YUCIIA Ha
KOOPJMHATHOU MPSIMOM, OKPYTJISTh YMCTIA; YMEHHUE I€NIaTh MPUKUJIKY U
OIIEHKY pe3yJibTaTa BBIYMCICHUI




YMeHue onepupoBaTh MOHATHAMU: CTETIEHb C LEJIBIM [TOKa3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH, alredpandeckas Apoob,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEHIEHHU OOJIbIIIe
€IMHUIIBI; YMEHHE BBIMOJIHATH pacueTsl 0 popMyiiaM, IpeoOpa3oBaHus
IEeIBIX, IPOOHO-PALMOHATIBHBIX BBIPAKEHUH 1 BBIPAKEHHUH C KOPHAMH,
pa3oKeHue MHOTOWIEHA HA MHOYKUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM
(dbopMyI pa3HOCTH KBaAPATOB U KBAIpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM NEPEMEHHOM, YNCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHHE pellaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUS, IPOOHO-
palnoHaIbHbIE YPABHEHUS C OJHON IEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHU, IMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U IPOOHO-
paloHaIbHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOM, B TOM YUCJIE NIPU
peneHny 3a1a4 U3 Apyrux MpeaMeToB U MPAKTUYECKUX 3a7a4; YMEHHE
UCII0JIb30BaTh KOOPANHATHYIO IPSIMYIO U KOOPAMHATHYIO INIOCKOCTbD JUIS
M300paKeHUs! pelieHU ypaBHEHNUH, HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh MOHATHAMU: QYHKIHS, TpapuK QYHKLIUH, HYTH
(GYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKH BO3PACTAHUS,
yObIBaHUs1, HAOOJIbIIIEE 1 HAUMEHbBIIIee 3HaUeHUsT (DyHKIIUU; YMECHUE
OIIEPUPOBATH MOHATHAMU: TIPSMasi TIPOTIOPITUOHATBHOCTD, INHEHHAS
byHKIMA, KBagpaTHyHas pyHKIuUsA, 0OpaTHas IPOMOPLUOHATIBHOCTD,
napaboJia, Turepoosia; yMEeHue CTPOUTh rpaduku PyHKITUH, UCTIOJIB30BaTh
rpaduKy s ONpeAeTICHUs CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
peleHs 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PEaNbHON KU3HH,
yMEHHE BhIpakaTh (popMyliaMH 3aBHCUMOCTH MEXKAY BEIMYMHAMHU

YMeHue ornepupoBaTh MOHATHIAMHU: OCIEI0BATENbHOCTD, apupMeTHIECKast
U TeOMETpUYECKasi IPOrpeccCuy; YMEHUE UCO0Ib30BaTh CBOWCTBA
nocje10BaTeabHOCTEN, POPMYIIBI CyMMBI M OOIIETO YiieHa MIPU PELICHUN
3aJ1a4, B TOM YHUCJIE 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB U PEaTbHON
KHU3HU

YMeHue pemarth 3aa4i pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOLEHTHI, JOJIH U
4acTH, IBM)KEHHUE, padoTy, LIeHy TOBapOB M CTOMMOCTh MOKYIIOK U YCIYT,
HaJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMU); YMEHUE COCTABIIATH BBIPAXKECHHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI I10 YCIIOBUIO 3a[Ja4H, UCCIIEOBATH MTOJIyYEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCTD MOTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: QUTYpa, TOUKA, OTPE30K, IpsMasi, Iy,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIBHHUK, PABHOOCPEHHBIN 1
PaBHOCTOPOHHHH TPEYTOJIBHHUKH, MIPSIMOYTOJILHBIN TPEyroJIbHUK, MEAHaHa,
OMcceKTprca U BEICOTa TPEYTOJIbHUKA, YETHIPEXYTOIbHUK,
napauieJIorpaMm, pomMoO, MpsIMOYTOJIbHUK, KBaJpaT, TPAIEHst; OKPY>KHOCTb,
KpYT, KacaTellbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYPaMU; YMEHHE
pemIaTk 3a/1a4u, B TOM YHUCIIE U3 TIOBCETHEBHOM KHU3HHU, HA HAXOXKICHUE
reOMETPUYECKUX BEJTMYUH C IPUMEHEHUEM H3YUYCHHBIX CBOUCTB (HUTYp H
bakToB

10

YMeHue onepupoBaTh MOHATUSIMU: PABEHCTBO (QUTYP, PABEHCTBO




TPEYroJIbHUKOB; MapAIIEIbHOCTh H NEPICHANKYISPHOCTD MPSIMBIX, YTOJ
MEXy NPSIMbIMH, IEPICHIUKY ISP, HAKIOHHAS, TPOEKIH, o00He huryp,
NOJ00HBIE TPEYTOJIbHUKH, CHMMETPHS OTHOCHTEIBHO TOUKH U ITPSIMOIA;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHIO U moio0ue uryp,
NapauIeIbHOCTh U NEPICHANKYIIPHOCTH MPSIMBIX B OKPY’KarOIEM MUPE

11

YMeHnue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, YTOJ (BETNYMHA
yTria, CHHYC U KOCHHYC yTja TPEYroJlbHUKa), IIOMIa/h; YMEHHE OLIEHUBATh
pa3Mepsl IPeIMETOB U 0OBEKTOB B OKPY KAIOIIEM MUPE; YMEHUE PUMEHSTh
(dbopMyIBI IEpUMETPA U TUIOIIATH MHOTOYTOIBHUKOB, JUTMHBI OKPY>KHOCTH U
IIOUIaId Kpyra, 00beMa MpsIMOyTroIbHOIO apajuleenuIe1a; yMEHHE
MIPUMEHATH NIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyToyibHuKa, Teopemy lludaropa, TpuroHoMeTpUIeCKre COOTHOIICHUS
JUTSl BBIYUCITICHUS JUTH, PACCTOSTHUH, TUIoLIaaei

12

YMenne nzo0paxaTh INIOCKUE GUTYPBI U UX KOMOWHAINH,
MPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C TOMOILBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB 110 TEKCTOBOMY HII CHUMBOJIEHOMY
OTIHCaHUIO

13

YMeHue ONICpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTCMA KOOPAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BECKTOPOB, MPOU3BCACHNEC BEKTOpPA HA
YHUCJO, CKAJIIPHOC ITPOU3BEACHUEC BEKTOPOB; YMCHHUC UCITIOJIB30BATH
BCKTOPBI U KOOPAWHATHI JJIA ITPCACTABJICHUA JAHHBIX U PCIICHUA 3a1a4, B
TOM YHUCJIC U3 APYTUX y‘IC6HBIX MNpeaAMETOB U peanLHoﬁ KHN3HU

14

YMeHue oneprupoBaTh MOHITUSIMH: CTOJIONKOBBIC M KPYTOBBIC JHArPaMMBI,
TaOIUIIBI, cpesiHee apu(mMeTnIeckoe, MeuaHa, HaubobIIee 1 HAaMMEHbIIIee
3HAYEHHs, pa3Max YMCIOBOro Habopa; yMeHHE U3BIIEKaTh,
MHTEPIPETHPOBATH U IPEOOPA30BBIBATH MH(OPMAIIHIO, TPEICTABICHHYIO B
TabaIMIaX ¥ Ha JUarpaMMax, OTPaXKalollylo CBOMCTBA U XapaKTePUCTUKU
peanbHBIX MPOLECCOB U SABJICHUIA; YMEHUE PACIO3HABATh U3MEHUYHMBBIC
BEJINYMHBI B OKPY’KAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbIN ONBIT (CITy4alHbIN
AKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (IIEMEHTAPHBIN UCXO/)
CITy4aifHOTO OITBITA, CIyYaifHOE COOBITHE, BEPOSATHOCTH COOBITHS, yMEHUE
HaXOJIUTh BEPOSTHOCTH CIy4YaiHbIX COOBITHI B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHUE PEIIaTh 3a/1a4H
METOZIOM OpPraHU30BaHHOTO MEpedopa U C UCIOIb30BAHUEM MPaBHIIA
YMHOXEHHS; YMEHUE OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI 1
SIBJICHUI, TOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOSATHBIX
COOBITHIA B OKPY>KaIOIIeM MUPE U B JKU3HU; 3HAKOMCTBO C TIOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCE U €ro
POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHue BIOUpaTh MOAXOSAIINN U3YUSHHBIH METO JUIS PELICHUS 3a/1a4H,
IIPUBOJUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
KU3HH, pacClIO3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTUKH B HCKYCCTBE,
OIIUCHIBATh OTACIIBHBIEC BBIIAIOIINECS PE3YJIBTATHI, IOJyYEHHBIE B X01€
pa3BUTHS MAaTEMATHKHU KaK HayKU, IPUBOAUTH IPUMEPHI MATEMAaTUUECKUX
OTKPBITUM U UX aBTOPOB B OTE€UECTBEHHOW U BCEMUPHOU UCTOPUH




IlepeyeHsb 31eMeHTOB cofiep:kaHusi, poBepsieMbIXx Ha OI'D mo maremaTuke

Kon IIpoBepsieMbIi 3J1eMEHT COACPKAHMS
1 Yucna v BIYUCICHUS
1.1 | Harypasbnble u nensie yncna. [Ipu3Haku AenMMOoCTH HEIbIX YUCEe
12 OOBIKHOBEHHBIE U JACCSITHYHBIE TPOOH, MTPOLIEHTHI, OECKOHEYHbIE IEPUOANYECKHE
' npobu
1.3 | PanronanbeHble yncia. ApupMeTHIecKre Oepaluy ¢ pallMoHaIbHBIMU YUCIIAMHU
1.4 JeiicTButenpHbie yncna. ApudMeTHudecKue onepamnuu ¢ AeMCTBUTEIHLHBIMU
' YHACJIaMHA
15 [TpubnuxeHHbIE BBIYUCIICHUS, TIPABUIIA OKPYTICHHS, IPUKUIKA U OI[EHKA
' pe3yJyibTaTa BEIYMCICHUM
2 Anrebpanyeckue BbIpaKeHUs
2.1 | bykBeHHbIE BbIpaKEHUS (BBIPAXKEHUS C IEPEMEHHBIMMU)
29 Crenens c 1enbM nokasareneM. CTeneHb ¢ palluoHaIbHBIM Noka3areneM. CBolicTBa
’ CTETIEHU
2.3 | MHorousneHsl
2.4 | Anrebpauueckas 1po0b
25 ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apupMeTHUECKUMHU
' KOPHSIMU HaTypaJIbHON CTENEHU
3 YpaBHEHHs 1 HEpaBEHCTBA
3.1 | Lemnsie u npoOHO-panioHaIbHbIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPAaBHCHHM
39 Hensle u npoOHO-parioHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEpaBEHCTB
3.3 | Pemenue TEKCTOBBIX 3a1a4
4 UucnoBble MOCaeA0BaTENbHOCTH
4.1 |ITocaemoBaTeabHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH
4.2 | Apudmernyeckas U reomeTpuieckas nporpeccun. @opmysa CI0KHBIX TPOLEHTOB
5 DyHKIUU
@yHK1Ms, crioco0s! 3aganus pyHkuu. ['paduk pynkuunu. O61acTh onpeneaeHus u
51 |MHONECTBO 3HaueHui Qynkuuu. Hynu ¢yakun. [IpoMexyTKH 3HAKOIOCTOSTHCTBA.
" | IlpomMexXyTKH MOHOTOHHOCTH (PYHKIHH. MaKCHUMyMBbI 1 MUHUMYMBI (DYHKITHH.
Haubonspiiee 1 HaumeHbIlee 3HaYeHHE PYHKIIMU HA TIPOMEXKYTKE
6 KoopauHatsl Ha NpAMON U TJIOCKOCTH
6.1 | KoopnunatHas npsmMas
6.2 | lexapTOBBI KOOPAMHATHI HA INIOCKOCTH




I'eomerpus

7.1 | T'eomerpuyeckue GUTYpPHI U UX CBOWCTBA
7.2 | TpeyroapHuk
7.3 | MHOTOYTONBHUKH
7.4 | OKpy>KHOCTb U KPYT
7.5 | U3mepeHune reoMeTpu4ecKuX BEIMYHUH
7.6 | BekTophl Ha IIIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 |OmnncarenbHas CTaTUCTHKA
8.2 | BepostHOCTh
8.3 | KomOunaropuka
8.4 | MuoxecrtBa
8.5 |I'padsr
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