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AJlanTHpoBaHHas pabodasi porpaMMa y4eGHOro npeamera «Anrebpay s
O0yHalomuxcsi ¢ paccTpoHCTBaMMU ayTHCTHYECKOro crektpa (matee - PAC)
COCTABJIICHA Ha OCHOBE COAepKaHMs 0Owero ob6pasoBaHHs M TpeGOBaHMH K
PesyJbTaTaM  OCHOBHOrO  00mIero  06pa3oBaHUs C  y4eToM  0COBBIX
00pa3oBaTeNbHBIX  MOTpeGHOCTEI, oOywaromuxcest ¢ PAC, TIOJTYYarOIUX
oOpasoBanue Ha ocaose AOOIT 000, obyuaromuxcs ¢ PAC.

O6was xapakrepucruka y4eGHOro npeamMera «AJredopa»

Anrebpa SBISETCS OHHUM W3  ONOPHBIX KypCOB OCHOBHOM IIIKOJBI: OHa
obecrieynBaeT M3ydeHHe JAPYTrMX JUCLHIUIHH, KaK €CTECTBEHHOHAYYHOI'0, TaK W
[YMaHUTAPHOrO  IMKJIOB, €€ OCBOGHHE HEOOXOIMMO IS IIPOIOJKEHHS
00pa3oBaHMS M B MOBCEIHEBHON KM3HH. PasBuTHe Y OOy4aromuxcsi Hay4YHBIX
IIPECTABICHUH O MPOUCXOXKICHHH U CYITHOCTH anreOpanyveckux abCTpakIuii,
CII0CO0E OTpaKeHHUs -MaTeMaTHYECKOI HAYKOH SBICHHIT 1 IPOLIECCOB B IIPUPOJIE U
O0IIecTBe, POJIM MaTeMaTHYECKOIO MOJEJIIMPOBaHUS B HAYYHOM IIO3HAHHH U B
IPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHMIO HAYIHOIO MUPOBO33PDEHUSI M Ka4YecTB
MBIIICHUSI, HEOOXOAMMBIX JJIS a/IaTITAlliH B COBpEeMEHHOM LU(POBOM 0OIIIECTBE.
Msyuenue anreGpel ecrecTBeHHBIM obpasom obecreunBaeT passuTHe YMEHHUS
HaOIIOIaTh, CPaBHMUBATB, HAXOIHUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH
MBIILICHNUS, CHOCOOHOCTH apryMEeHTHMPOBAHHO OGOCHOBBIBATE CBOM JEUCTBUS |
BBIBOJIBL, (DOPMYJTHPOBATE yTREpsK/IeHus. OCBOCHME Kypca ajnredpsl obecneuynBaer
Pa3BUTHE JIOTUYECKOTO MBIIUIEHHSI 00YYaIOUTHXCS: OHU UCIIOJIb3YIOT JIeIyKTHUBHbIE
1 MHIAYKTUBHBIC pac-CyKJIeHuUs, 0000IIeHHe U KOHKPETH3ALIHIO, abcTparupoBaHue
W aHanormio. OOyuenue anrebpe mHpennonaraeT  3HAYUTETbHEI 00BEM
CAMOCTOSITENIBHON  JIEATENBHOCTH  00YUaIoImMXCs, [IO3TOMY  CaMOCTOSTEIHLHOE
PCLICHHAE 3a/1a4 CCTECTBEHHBIM 00pPa3oM sBJISIETCS pean3aluell 1esTebHOCTHOrO
IPUHLKIIA O0yYeHHUs.

B crpykrype mporpammsr y4eOHOro Kypca «Anre6pa» OCHOBHOM LIKONLI
OCHOBHOE MECTO 3aHMMAIOT COJAEPIKATeIbHO-METOANYecKHe THHHN: «Umcra u
BBIYHCICHUAY; «AJreOpanyeckie BhIPAKEHHUs», «YpaBHEHHS U HEPaBEHCTBA,
«Dyuxuum». Kaxnas us stux COACPAKATENBHO-METOIMYECKUX JIMHIN pa3BUBAETCS
Ha NPOTSDKCHUU TPEX JIET U3YYEHUS KYpCa, eCTeCTBEHHBIM o0pasom mnepererasich
¥ B3aUMOACUCTBYS C JPYTUMH €ro JUHUSMH. B XOJle WU3y4eHHs Kypca
00yYarOLIUMCST [IPUXOIUTCS JIOTHUECKH paccyxnare, HCIOIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN A3BIK. B CBsI3U ¢ >TuM 11eJ1eCO00pa3HO BKIIIOYNTH B [IporpamMmmy
HCKOTOpbIC ~ OCHOBBI ~ JIOTUKH, HPOHHM3BIBAIOIIHE BCE OCHOBHEIC pasaensl
MAaTeMaTH4eCKOro 00pa3oBaHus U CIIOCOGCTBYIOIIHE OBIAICHHUIO O0yyYaromuMucs
OCHOB  YHMBEPCAJIbHOIO MaTeMaTHYeCKOro S3bIKa. TakuMm 00pa3oM, MOKHO
YIBCPIKIATE, HTO  COAEpHKATENbHOH U  CTPYKTYPHOM O0COBEHHOCTBIO Kypca
«AnreOpay siBiIeTCs ero HMHTErPUPOBAHHBIN Xapakrep.

Cozepxanne uanm «Uucsia v BRIYUCITCHMSD CILY’)KUT OCHOBOW IS JaibHEHIIero
H3YHCHHA MaTeMAaTHKH, CIIOCOOCTBYET Pa3sBUTHIO y OGYYAIONIMXCS JIOMMYECKOro
MBILUICHHUSI, (OPMHUPOBAHUIO YMEHHS [OJIb30BATHLCS AITOPUTMAMHM, a TakxKe
IPHOOPETCHMIO  TIPAKTUYECKUX —HABBIKOR, HEOOXOAMMBIX IS TOBCEIHEBHOMN
KU3HU. PazBuTHe NOHATHS 0 YMCIIe B OCHOBHOM IIKOIe CBSA3aHO C pallMOHAJIbHBIMHU
M MPpalMOHAIBHBIMU  YHMCIaMM,  (OPMHPOBAHHEM IIpEeICTaBIeHUN O



JICCTBUTENILHOM dHCIIe. 3aBeplleHHe OCBOCHHS HHCIIOBON JUHUHM OTHECEHO K
CTapiuemy 3BeHy 0011ero o6pa3zoBaHusi.
Cozepxanne IByx anmreGpandeckux JTHHUI — «Anrebpanyeckue BRIPAKEHHUI» U
«YpaBHEHUS U HEpPABEHCTBAY» CIIOCOOCTBYET (hOPMUPOBAHHIO o0yyarormmxcs
MATEMaTHeCKOro anmnapara, HeOOXOAMMOTO IS pelleHHs 3a1ad MaTeMaTHKH,
CMEKHBIX TIPEAMETOB U IPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4. B 0CHOBHO LIKOJTE
y4eOHBINH MaTepHan TPYNITHPYETCST BOKPYT PallMOHAIBHBIX BHIPAXKEHUIA. Anrebpa
ICMOHCTPUPYCT =~ 3HaYCHHE MAaTeMaTMKH  KaK  s3bIKa Ul IIOCTPOEHHSI
MaTEMAaTHICCKUX MOZEIIEH, ONHUCAHHUS MIPOLECCOB U SIBJICHUI peasibHOro Mupa. B
3aau  oOydeHHsI  anarebpe  BXOAAT  Takske NabHellllee  pa3BuTHe
AJITOPUTMUYECKOr0 MBIIIIEHNUS, HEOOXOUMOTO, B HaCTHOCTH, [UIsl OCBOEHHMS Kypca
MHQOPDMAaTHKM, W  OBIajeHHe  HABBIKAMM ACNYKTUBHBIX  pacCyXICHUI.
[IpeobpazoBanue cUMBOJIBHBIX bopm BHOCHT cBOIf crienuUUecKuii BKiag B
passuTHe BOOOpakeHus, criocobHoCTe ] K MaTeMaTHYeCKOMY TBOPUYECTRY.
Coneprxanne (yHKUMOHATBHO-TpadHYecKOl  THHIK HalleJICHO Ha MOJydYeHue
00y4YaloluMucs 3HaHUH 0 DYHKUHMAX Kak BakHeHIeH MaTeMaTHueckoii Moz
JULA OITMCAHMs 1 UCCIIeIOBAHMS PA3HO-00Pa3HBIX MPOLECCOB U SBJICHET B IIPUPOJIE
1 oOmectBe. M3yueHue 3Toro Marepuaiia - CIIocOOCTBYET — Ppa3sBHTHIO y
00y4alOIIMXCsl yMEHHUSI HCIIOMb30BATE PasIHYHBIE BBIPA3UTENIbHBIC CPEICTBA A3BbIKA
MaTeMaTUKH — CIIOBECHBIE, CHMBOJIHYECKHE, rpapuueckue, BHOCHT BKIan B
(hopMHpOBaHHKe NpejcTaBIeHHI O POJIM MaTCMaTUKH B Pa3BUTHH LIUBUIH3AIMU |
KYJIBTYDBI.

IIpunnune!r peanmzanuun padoueii mporpamMmei
l. CHCTeMHO- e TeTbHOC THBII [IOZIXOA,  MPeAmnoararoliuii  aKTUBHOE
BOBJICUCHHE yJalIerocs B y4e6HYIO JeSTeNbHOCTh HA OCHOBE ero HUHTEPECOB U ¢
Y4E€TOM 0COOEHHOCTEN ero MOTHBALIMOHHOI cepsl.
2, [punnun xommnexcHocTH, HPCANOIAralOIUH CBsI3b U3YUeHHS CONepKAHUS
lipeamera «Anrebpa» ¢ comepxaHueM Jpyrux IIPEAMETHBIX o0sacTeif, B Tom
1HCJIe KOPPEKIIMOHHO-PAa3BUBAIOLINX KYPCOB.
3, IIpuHuun npeemcrBenHOCTH, ONPEACIISIOIIMH HEOOX0UMOCTD ONpeIe/IeH s
YPOBHA aKTyanbHOro u Onmkaiiiero passuTus wu ydeTa 00pa3oBaTenbHBIX
PE3YJILTATOB, IOJy4eHHBIX 00Y4aIOMMCS KaK Ha 9Tare HaYalbHOl IIKOJIBI, TaK U
Ha Ka)X1I0M aTare o0y4eHus B OCHOBHOM LIKOJIE.
4. WMunuBunyansueii u Au(depeHITHPOBAHHBIH TOIXOTbL. DOpMBI U MeTOIBI
00y4eHHS], HOPA/IOK M3YUEHHUS U CIOKHOCTE OCBOCHUS y4eOHOro MaTepuana MoryT
BapbUPOBATBCS B 3aBUCHMOCTH OT YPOBHS [I03HABATEIHHOIO M OMOLHUOHAJIEHO
JIUTHOCTHOTO pasBUTHSI, KOHKPETHBIX CHJIBHBIX U CIAGBIX CTOPOH yd4allerocsi ¢
PAC.
5. Komanmueii momxon — s ITOJIydCHHS  yCTOMYMBBIX PE3yIbTAaTOB,
HOJHOUECHHOrO  OCBOGHMSI  IIPEJIMETHOIO  MaTepHaja, PasBUTHUS  KHU3HEHHO
KoMmnereHunu odyyatommnxes ¢ PAC Heo6xommumo COrjacoBaHue YCHJIMH Bcex
CHCLHATMCTOB, ~HEMOCPE/ICTBEHHO yYacTBYIOLIUX B o0yueHMH (yuHTeneit,
TRIOTOPOB,  MENAaroroB M  CHELHAIHUCTOB IICUXOJIOrO-11e 1arOru4ecKoro
COIIPOBOXK/ICHUS ).



XapakTepuceraka 0cobbIx 06pa3oBaTe/ bHbIX MoTpedHOCTEi 00y a0 mmuxces ¢
PAC

st spdexrrBrON opranmsamu o0yuenus yvammxcs ¢ PAC o npeaMeTy
«Anrebpay» HeoOX0HMO ONMPATLCA Ha clienylomnme ocobble 06pa3oBaTe/IbHbIe
MOTPeOHOCTH
- B UCNONB30BAHMH CHICUUPUUHBIX [y oOyuaronmxcs ¢ PAC METOJ0B, METOJIUK,
[IPHCMOB M CIIOCOOOB TOJa4YM  y4eGHOro Marepuana, HeOOXOIMMBIX IIs
YCICIIHOTO OCBOSHHS 00pasoBaTeIbHON MPOrPaMMBI;

- B HCIONB30BAHMH  CHENM(HYECKUX  CPEJICTB oOy4enust  (Hampumep,
AOIOHUTEIBHON  BU3YalU3alldH, JIOTIONHUTEIBHLIX CPEACTB IMOOLIPEHUS U
CPCACTB Ul CO3JaHUs CHTyallud ycrexa), G6ojee AuQdepeHInpoBaHHOM,
"momaroBom" o6yueHuy;

- B HCHOJIL30BAHUM CPEZCTB, CTHMYJIUPYIOIIMX MOTHBAIMIO yudaierocs ¢ PAC k
00y4YeHHIO, IIpeXK e BCEro CBI3aHHbIX CO chepoii ero unTEpecos;

- B CO3/@HMH M TIONJEPIKKE YETKOH BPEMEHHO-TIPOCTPAHCTBEHHON CTPYKTYPBI
00pa3oBaTebHON Cpe/bl, B OPraHU3allid KIAcCHOro [IOMEIIeHUsT U paboyero
MECTa yqallerocsl, yMeHbLIAomel BO3MOKHOCTh BO3HHKHOBEHMUS HEaJIeKBaTHOIO
MOBEJICHUsI BO BPEMsl YPOKa;

- B ydeTe OCOOCHHOCTEHl CeHCOpHON 4YyBCTBUTENBHOCTH (mpexymnpesxieHne
CUTyallMd, CBSA3aHHBIX C CEHCOPHbIM AUCKOM(OPTOM B 3aBHCHMOCTH OT
OCOOCHHOCTeH yualerocs);

- B Pa3BUTUH MOTPEOHOCTH B PEUCBON KOMMYHHKAIMH M OKA3AHMe TIOMOIIHA B ee
MCIOIL30BaHNH HEIIOCPE/ICTBEHHO B CUTYaIlMH OOIEeHHUs Ha YPOKax MaTeMaTHKH;

- B HHAMBUyaln3aliK CHCTEMbl OLGHUBAHKS 00pa30BaTeNbHbIX Pe3yabTaToOB;

- B IOIIEPKKE TEPEeHOCa OCBOEHHBIX YHHUBEPCAbHBIX Y4eOHBIX NeHCTBUH wu3
OJIHOM IIpeZIMETHOM 06JI1acTH B JPYIyio.

HOAXOAbI K OIEHUBAHUIO INTAHUPYEMBIX PE3VJBTATOB
OBYYEHUS

OCHOBHBIMH MeTOAMM TPOBEpKH 3HAHUI U YMEHHUH 00yJarommxcs: o
MaTEeMaTHKE SBIIAIOTCS YCTHBIM ONPOC U MUCHMEHHbIe pabotel. K mucsMeHHBIM
(hopmam KOHTPOJISL OTHOCSITCS: MaTeMaTHdeCKie AUKTAHTBI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHbIE PaOOTBI, TECTOBLIE 3AMaHHS U TECTEI.

OCHOBHBIE BHIBI TIPOBEpKH 3HAHMI — TeKylllass ¥ uToroBas. Tekyimas
HIPOBEPKA IIPOBOJUTCS CHCTEMaTHYECKH U3 YpOKa B YPOK, a HTOroBas — IO
3aBEPIICHUH TeMBI (pas/iena), HIKOJIBHOro Kypea.

Cozepxanme onenku, kpurepuu, pOLeaypa, COCTaB HMHCTPYyMEHTapHs
OLEHUBaHUsL, (QopMa IpeacTaBIeHus Pe3yJIbTaTOB pa3pabaThIBAaeTCs C yueToM
THIIOJIOTHYCCKUX W MHAMBUIYAJIBHBIX 0COOEHHOCTEl oOywaromuxcs, wux
HH/IMBUIYaIBHBIX 0COOBIX 00pa30BaTEbHBIX HOTPEGHOCTEIH.,

JUist  oneHuwBanus  gocTHKeHMS IUIAHUPYEeMBIX  00pa3oBaTeTbHBIX
pPe3yJIbTaToB Astst ydammuxcesi ¢ PAC BaxkHa Takast opranmsaims 00y4eHus1, KoTopasi
HPENyCMATPUBACT CBA3h OOYYEHHS C JIHYHBIM IKH3HEHHBIM OIBITOM CAMOLO
YHALICroCs M pasBUTHE €r0 JKM3HCHHOHW KOMICTCHLMH IS IPEO0I0JIEHUS
(hopmanu3alKK [OTyYeHHBIX yMEeHHMIT U 3HAHMIL

Obywarommiics ¢ PAC  wumeer IpaBO  Ha NPOXOXKAEHHE TeKyIe,



IIPOMEKYTOUHOW U TOCYIapCTBEHHONW UTONOBOW aTTeCTAllMd He TOJBKO B OOILE,
HO U B MHBIX popmax. [ oby4atomierocsi ¢ PAC 370 MoxkeT ObITh aTTecTanus B
VH/MBU/IYaJIbHOM TIOPSIIKE, B IPUBBIYHBIX YCIOBUSIX, B [IPUCYTCTBUU 3HAKOMOTO
NeJIaroru4eckoro  pabOTHUKA, C  UCIOJIB30BAHMEM  pa3jIMYHBIX  CIIOCOGOB
ajanTalud  TOpeIbsBIeHUS y4eOHBIX 3aJaHWi, C Yy4eTOM OCOOEHHOCTell
JIAYHOCTHOIO,  SMOIMOHATBHO-BOJIEBOIO ¥ IIO3HABATEIBHOIO  PAa3BUTHUS
oOyuarommmxcst ¢ PAC.

Ilpy oOueHMBAaHMH JMYHOCTHBIX pPE3yJIHTATOB HEOOXOIUMO OBGECIEeUUTS
MH/IMBUYaJIA3a1MI0 STAlTHOCTH OCBOEHHs 00pa3oBaTe/IbHBIX Pe3yIbTaTOB B CBSI3H
C HEPaBHOMEPHOCTBIO ¥ 0OCOOCHHOCTAMMU PasBuTHs mKoMbHIKa ¢ PAC. [Tockombky
SMOLHMOHAJILHO-BOJICBOE M JIMYHOCTHOE Pa3BUTHE ayTUYHOTO LIKOJIBHUKA HEPEIKO
3a[ICPKMBACTCS 110 CPABHEHUIO C THIWYHO PAa3BHBAIOLIMMUCS CBEPCTHUKAMHU,
AOIYCTUMA OPHMEHTAIMs Ha JIMYHOCTHBIE PE3yNbTaThl C YYETOM pPealbHOro
IICHXOJIOTHYECKOT'O BO3PAaCTa.

CHENUAJIBHBIE YCJIOBUS PEAJIM3AIIMA JUCHUTLINHBI

C yderom ocoGbix obpasoBaTenbHBIX mHOTpebHOCTEH, oOydaoumxcs ¢ PAC
HEOOXOUMO:

- @JalTHPOBATh METOJIbI HPEJICTABICHUS HOBOIO MaTepHasa, Croco0bl TEKYIIero
KOHTPOJISL M PENpe3eHTallii  TIOMYYeHHBIX 3HAHUH, MPeLyCMOTPeTh IIpH
HEOOXOIMMOCTH BO3MOKHOCTH BBINOIHEHHS] YaCTH 3aJaHUil C MCIIOIb30BAHUEM
NKT);

- paspemath oby4atommmes ¢ PAC mmeth B KayecTBe CIIPaBOYHOTO Marepuaia
BU3yaJIbHBIC CXEMBI U aJITOPUTMBI, OIIOPHbIE KOHCIIEKTSI, ITOIIAroBble HHCTPYKIIUH,
[IOMOralOmKe B PEIICHUH MaTeMaTHYECKUX 3a7ad (B TOM YHCIE, M BO BpeMs
[IPOBEPOYHBIX padoT);

- B TOM ciy4ae, eci oOy4aromuicss ¢ PAC ucnbIThIBaeT croiikue TPyIHOCTH B
TOM, 9YTOObI CXEMATH3MpOBaTh pelleHHe, CIeIaTh KPAaTKYIO 3allich ¥ ILIaH
PCLICHUS TEKCTOBOM 3a/a4d, HHTEPIPETUPOBATH PE3YJIbTAThI, MOSy4eHHbIE [IPH
PCLICHNUH 3a1a491, PEKOMEH/YeTCsl [IOCTENEHHO YBEIUYUBATh CJI0KHOCTD 3a/1aHHI,
HalPUMEpP, OTPaHHYMTHCS IPOCTBIM PELICHUEM 3aaud, IpOLoJDKas paboTy Mo
MOSTANIHOMY MPEOJIOJICHUIO KaK Ha ypoKaX MAaTeMaTHKH, TaK M B paMKax
pealn3anuu MporpaMMbl KOPPEKIUOHHON PabOThI;

- 1IpM CTOMKMX 3aTPYAHEHHSX [P NOCTPOEHHM 4YepTexell B Kypce TeoMeTpHH
PCKOMEHIYETCsl  4acTh 3aJlaHUM  BBILOJHSATE C MCIOJIB30BAHMEM LH(POBBIX
00pazoBaTeIbHBIX pecypcos, BU3YaTU3UPYIOIITHX reOMEeTpUYeCKHe
[IPE/ICTABICHUS;

- JUIL TepeHoca IOJIyYeHHBIX 3HAHWM B DEalbHYIO JKH3Hb pEKOMEHIyeTcs
CO3/aBaTh YCIOBHA A OTPabOTKM IMOIyYEeHHBIX HABBIKOB BO BHEYPOYHOW U
BHEUIKOJIbHOU JIEATENbHOCTH M IIOBCEJHEBHON JKU3HU C YYaCTHEM M ITOMOILIBIO
poxuTenei odyyatomierocs ¢ PAC

- IIPH HENOCTaTOYHO pa3sBUTOH MOTOPHKE WM CKJIOHHOCTH K Makporpaduu,
Pa3spemuTh 00y4aroIeMyCs M0Ib30BATHCS TETPAAbIO B KPYTTHYIO KIIETKY;

- [IpY HEJOCTATOYHOH CHOPMUPOBAHHOCTH IPa)OMOTOPHBIX HABBIKOB MOTYT
HCTIOJBb30BAThCS  Pa3IMYHbIEe CHNOCOObI ajantaunk ydyeOHBIX MaTepualioB |
3a/laHuid, B TOM 4YHCle COKpaileHHe o0bema [HChbMEHHBIX 3afaHuil  pu



COXPaHCHUM  YPOBHS  CIIOXKHOCTH, BO3MOKHOCTH  BBITOJTHEHHS 3alaHuil ¢
ucrnosnb3zosanueM cpeacts KT u 1.1, ,

- nopy4arts oOyvarommmcss ¢ PAC  BRIIOIHEHHe [IPOEKTOB, IIpe3eHTAl[Hii,
JIOKJIANOB Ha TEMBI M3 3TOrO pasjena JUls MOBBIICHHUS MOTHBALMH K U3Yy4YEeHHUIO
[Ipeamera.

Tax Kak omeHka pe3ynbTaTOB  OCBOEHMS oOywarommmucs ¢ PAC
00pa3oBaTenbHON  MPOrpamMmebl OCYLICCTBIIICTCS. B IIOJJHOM COOTBETCTBHH C
TpeboBanusmu GI'OC 000, a/lallTUPOBaHHbIEe pabo4re POrpaMMBbI IS JeTeil ¢
PAC cocraBiensl ma ocHOBe pabouux mporpamm  OOIl 00O, Ho

[IpE/lyCMaTPUBAIOT ONpe/eeHHble 0COOEHHOCTH afanTalum y4eOHoro marepuana
I10 IpeJIMETYy.




MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHE y 00yyarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HWCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aIuio, adCTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 0O0yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypca «Anredpay s OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHUE JINHUU:
«Uucma © BBIUUCICHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHUCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B TMporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIeT0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlHOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I11IeMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKU KakK s3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun 00ydeHus anredpe BXOAAT TakKe lajbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHQOpPMATUKHA, M  OBJIAJCHHE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHrne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpaKEHMUs,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIETIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B TPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezenio), B 9 kimacce
— 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSATHUYHBIE, TIEPEXO] OT OJHOM (DOpMBI 3amucu
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pemenue 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypallbHBIM IIOKa3aTeleM: OIpe/esieHue, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE IpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIMMOCTH, Pa3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMmas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIAY BEJIMUYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
IPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHre MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHeniHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € TOMOIIBIO YPAaBHEHUM.

Jluneitnoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle TPOMEXYTKU. PaccTosinne mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocteill. [Tonstue pynkuuu. ['padux pyHkuumu.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dyHkipm y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsa v BBIYMCJIEHUS

KBagpatHbeiii kopeHb U3 uwncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppaMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

AJuiredOpanvyecKue BbIPpaKEeHUA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHNUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIPAKEHUS U UX MpeoOpa3oBaHuE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas nHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEMEHHBbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. O0IaCTh ONMpeAeNIeHNs U MHOYKECTBO 3HAUCHUI (PYHKIUU.
CrniocoObl 3aanus QyHKIIHIA.

I'padux ¢ynkumm. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEATbHBIE TPOIECCHI.

@DYHKIMU, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAIBHBIC
3aBucuMoCTH, uxX rpaduki. Oynkmun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pEILICHUE YPABHEHUW U CUCTEM YPABHECHUM.



9 KJIACC

Yucnaa v BBIYMCICHUA

PanronanbHble 4KCla, UppallMOHATIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHUME JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOIIETO MHpA, AIUTEIBHOCTh MPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€éHHOEe 3HAYCHHNE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTJeHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYNCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBagPAaTHBIM.
buksanpartHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3ajay
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpEeMEHHBIMH M €ro rpaduk. Pemienne cuctem nByx
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMECHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne MHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNlepeMEeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAWHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'paduku GyHKIMIA: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IIOCJIEIOBATEIIBHOCTH
peKyppeHTHON (popMyoit u hopMyJiol n-ro dieHa.

Apudmernueckas U TeoMeTpudeckas mporpeccur. DopMynbl n-TO YIeHA
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.



N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccroHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEI0BATENBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJTyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(ieKCuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXKHBIX MOCIICICTBUH IS OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00aTHLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanTanus K U3MEHSIOIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHUS, TUTIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM UHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble ornueckue aAefcTBu:

e BBIABISITH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA MPHU3HAK
KJaccu(uKay, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (opMyIHpOoBaTH W  MPeoOpPa3OBBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIHHO HECIOXKHBIEC OKa3aTelIhCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaWBaTh AaAPTYMEHTAIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubOojJee MNOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO TMTO3UIINIO0, MHEHUE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
POBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMsI, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BBIIBUIATH
MPEIOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HWH(DOpMAMU U WUIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

BOCIIpUHUMATD U (bOpMy.]'IHpOBaTB CYXKICHUA B COOTBCTCTBUHU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY O0CYK/1a€MOW TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUajora, OOHapyKMBaTh pa3jIiMuyve W CXOJCTBO IO3MIIMIM, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHS,;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3ajay MPE3eHTANHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYaIbHON
paboOTHI NP pEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TIpPyNINoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMH 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHHsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb M KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUM 3a]1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HAXOJIUTh OMHUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BoInonHATh, codyeTas YCTHbIE M NHChbMEHHBIE MPUEMBI, apuMETHUECKHE
JEHUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUHN TPOOHBIX BBIPAKEHUMN, COIACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPKCHHUI. BBIMOJHATH AEHCTBHUS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4y ¢ Y4ETOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPOXXCHUW MpHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TTPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBajpaTa pa3HOCTH.

OcCylIecTBISATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIEr0 MHOXKUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATTbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IMOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsATs, siBaseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIIOCKOCTH IpauK JIMHEHHOTO YPABHEHHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO YCIIOBHIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvecKkoM si3bIKeE.

OtmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydeHus B 8 kJjacce oOydYaromMiCs TOJYyYUT CIICIYIOIIHNE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUs U BBIUMCICHHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOM MTPSMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIBb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIUMX U MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npo0eit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IOKa3aTelIeM, BBIIOIHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BhINONHATH TOXKAECTBEHHBIE MPE0Opa30BaHMs pAllMOHATBHBIX BHIPAKEHUN HA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHusl BEIPAXKEHHUM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmiats nMHENHBIE, KBAaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IpaUuecKUX MpeCTaBICHUN (yCTaHaBIUBaTh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
WHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJyYEHHBIN pe3yJIbTaT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMHM O 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIHCHIBATH CBOHCTBA YHCIIOBOM (DyHKINHA
o e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiCs TOJIYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHsaTe apudMeTHuecKkre 1eUCTBUS C palliOHATbHBIMU YUCIIaAMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHUS C HUPPAMOHAIbHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN € LIENBIMU ITOKA3aTEISIMU U KOPHEH, BBIYNCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENBHBIE YHUCIA, BBINOJHATh MPUKHUIKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaABeHCTBA

Pernars nuHeliHbIe ¥ KBaIpaTHBIC YPAaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerIne APOOHO-PALMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl IBYX JMHEWHBIX YpPaBHEHHMU C JABYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPABHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHCTEMa YpaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM MpPsAMOi, 3alMCHIBaTh PELIEHUE C MOMOIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU PA3JIMYHBIX 33/1a4.

DOyHKUMHA

Pacno3naBath (QyHKIIMM HU3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM IIIOCKOCTH rpaduKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUI
K03(pGUIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU TPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOPa, UG POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
n/n TeM IPOrpamMMbl Bceero Kontpoapipie — Ipakrueckue oOpa3oBareyibHbIE
padoThI padoThI
pecypchl
| Uucna wu BBIYHCJICHUS. 75 | bu6mmoreka [JOK
Panmonanbsubie yncia https://m.edsoo.ru/7f415b90
) AnreOpandeckue 7 | bubmmoreka [{OK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHEHUS 1 HEPABEHCTBA 20 1 brbmmotexa [OK
https://m.edsoo.ru/7f415b90
4 Koopnunater u  rpaduku. 24 | bubmmoreka [JOK
DyHKIUN https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
> Tosroperme m oGodmere 6 : https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 102 5 0

I10 ITPOT'PAMME




8 KUIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne /i Konrpoasusie IIpakTHyeckue
TeM NPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
| Yucma u BBIYMCJICHUS. 15 bu6mmoreka IJOK
KBagpaTHbie KOpHU https://m.edsoo.ru/7f417af8
, gncna 151 BBIYHCIICHUA. ; BuGmorexa LIOK
TETEHb JIBIM
eHe ¢ He https://m.edsoo.ru/7f417af8
MoKa3aTesieM
AnreOpaunyeckue
3 BBIPAKCHUS KBagpaTHsIit 5 1 bubmiorexa LIOK
p ' AP https://m.edsoo.ru/7f417af8
TPEXUICH
Anre6
4 BBJ:FZXI:{I;ILCCKHe 15 1 bubmorexa LIOK
P ' https://m.edsoo.ru/7f417af8
Anrebpandeckast 1poob
5 YpaBHEHHSI U HEPABEHCTBA. 15 | bu6mmoreka [JOK
KBaapatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHSI U HEPABEHCTBA. 13 bu6mmoreka [JOK
CucrteMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHEHUSI M HEPABEHCTBA. 12 | bubmmoreka [JOK

Hepasencta

https://m.edsoo.ru/7f417af8




g OyHKINU. OcHoBHbIE 5 bubmnorexa [JOK
MTOHATUS https://m.edsoo.ru/7f417af8
9 OyHKINU. Yucnobie 9 bubmnorexka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
10 HosToperne u 0doOmerme 6 https://m.edsoo.ru]/_gﬂ17af8
OBUIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB u (undposbie)
n/m TeM NPOrpamMMbl Bceero Kontpoapipie — IpakTueckue oOpa3oBarejibHbIE
padoThI padoThI
pecypcbl
| Yucna u BBIYMCIICHMUS. 9 bu6mmoreka [JOK
JlencTBUTENBHBIC YUCTIA https://m.edsoo.ru/7f419d08
YpaBHEHHSI W HEPaBEHCTBA.
2 YgaBHeHHH c ' OJHOM 14 1 bubmmorexa LOK
. https://m.edsoo.ru/7f419d08
MepEeMEHHOU
3 VYpaBHEHUST M HEPABEHCTBA. 14 | bubmmnoreka [{JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUST W HEPaBEHCTBA. 16 | bubmmoreka [JOK
Hepasencrtaa https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
> Oymuim 16 : https://m.edsoo.ru/7419d08
6 Yucnoseie 15 | bu6moreka IJOK
MIOCJIE€I0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 IToBTOpEHUE, 000011IeHHE, 18 | bu6moreka IJOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 100 6 0

[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
No DJIeKTPOHHBbIE HU(pPOBbIE
/' Tema ypoka KosmuectBo o0pa3oBaTe/bHbIE
i 4acoB pecypchbl
| [loHATHE  pPaLMOHAIBHOTO |
yucia
) Apudmernueckue IeUCTBUS |
C pallMOHATbHBIMU YUCIaAMU
3 Apudmernueckue IeUCTBUS |
C pallMOHAIbHBIMU YUCIaAMU
4 Apudmernueckue aeUcTBUS |
C pallMOHAJIbHBIMH YU CIaAMU
5 Apudmernueckue IeUCTBUS |
C pallMOHAJIbHBIMH YUCIaAMU
6 Apudmernueckne IeUCTBUS |
C pallMOHAIbHBIMU YUCIaMU
CpaBHenue,
7 YIIOPSIAOYMBAHUE 1
palMOHAJIBHBIX YHUCE
CpaBHenue,
8 YIOPSAI0YMBAHUE 1
palMOHANBHBIX YHACET
CpaBHeHue,
9 yHOpsI0YUBaHUE 1
palMOHANBHBIX YHACET
[Tpuznaku JICIIUMOCTH,
10 PAa3JI0KECHUSA HAa MHOKHUTEIIH 1
HATypaJbHbIX YUCEI
[Tpuznaku JICIIUMOCTH,
11 Pa3JOKEHUs HA MHOXKHUTEIU 1

HaTypaJIbHbBIX YUCCJI




12

Pemenne ocHOBHBIX 3a/1a4 HA
npoOu, MPOIICHTHI W3
peanbHOM IPaKTUKU

13

Penrenre OCHOBHBIX 3a71a4 HA
npoOu, MPOIICHTHI W3
peanbHOM IPaKTUKU

14

Pemienye oCHOBHEBIX 33124 HA
npodu, MIPOIICHTHI u3
pealbHON MPaKTUKH

15

16

17

Pemenune ocHOBHBIX 3aj1a4 HA
npodu, MIPOIICHTHI n3
peabHON MPaKTUKH

KontponbHas pabGorta 110
teMe ""PanmonansHbIe yncia"

BYKBGHHBIC BBIPAKCHUA

bubmoteka IIOK
https://m.edsoo.ru/7f41feec

18

ITepemennsie. JlomycTumeble
3HAYCHMS TTIEPEMEHHBIX

19

20

21

22

23

VYpaBHenue, IpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUI

JluneiiHOE  ypaBHEHHE C
OJTHOM NIEPEMEHHOMN,
peuieHue JIMHEUHBIX
YpPaBHEHUU

JluHeniHoe  ypaBHEHUE C
OJTHOU IIEPEMEHHOM,
peleHue JIMHEUHBIX
YpPaBHEHUH

JluHeniHoe  ypaBHEHUE C
OJTHOU IIEPEMEHHOM,
peleHue JIMHEUHBIX
YpaBHEHUU

Pemenue 3amay ¢ MOMOIIBIO
YpaBHECHUU

bu6moreka IJOK
https://m.edsoo.ru/7f420482

bu6moreka IJOK
https://m.edsoo.ru/7f42064e




Pemrenne 3agay ¢ mOMOIIBIO

bu6moreka IIOK

24 ypaBHEHUI https://m.edsoo.ru/7f420806
75 Pemenue 3amay ¢ mMOMOIIBIO bu6mmoreka [JOK
ypaBHEHU https://m.edsoo.ru/7f4209a0
26 Pemienue 3ama4 ¢ mOMOIIBIO bu6moreka IJOK
ypaBHEHU https://m.edsoo.ru/7f420e6e
27 DopMyIsl
28 DopMyIIbI
79 Koopaunata  Toukm  Ha bubmorexa [JOK
npsIMOi https://m.edsoo.ru/7f41de76
30 UucnoBble NPOMEKYTKH bubmmorexa LIOK
https://m.edsoo.ru/7f41dff2
31 HucioBble NPOMEKYTKHU
Paccrostnue mexny nByMms
32 TOYKaMHU KOOPANHATHON
npsSIMOi
Paccrostnue mexny nByMms
33 TOYKAMH KOOPANHATHOM
npsiMoi
34 [IpsimoyrosbHas cucrema bubmmorexa [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
35 [IpsimoyrosbHas cucrema bubmmoreka [JOK
KOOPJIMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
36 [Ipumepsb1 rpadukos, bubmmnoreka [{IOK
3aIaHHBIX (popMyrnamMu https://m.edsoo.ru/7f41e8a8
37 [Tpumepsbl rpaduKos, bubmotexa [JOK
3aIaHHBIX (popMyramMu https://m.edsoo.ru/7f41ed80
18 [Tpumepsbl rpaduKos,
3aJlaHHbIX (popMyIamMu
39 [Ipumepsbl rpaduKos,
3aJlaHHbIX (opMyIamMu
40 Yrenne rpadukoB peanbHbIX bubnmoreka [{IOK

3aBUCUMOCTEM

https://m.edsoo.ru/7f41ea24




Yrenne rpadukoB peasbHBIX

41 .
3aBUCHMOCTECH
bubmmoreka [JOK
42 Honsrmie dysKim https://m.edsoo.ru/7f41ef06
43 ['paduk pyHKIIMN
. . bu6mmoreka [JOK
44 CBoficTBa yHKImil https://m.edsoo.ru/7f41f078
. . bu6mmoreka [JOK
45 CroiicTsa dyniumi https://m.edsoo.ru/7{41f1fe
PeanbHbie 3aBUCHUMOCTH.
46 [Ipsmas 151 oOpaTHas
MPOTIOPIIMOHAIBHOCTH
PeanbHbie 3aBUCHUMOCTH.
47 [Ipamas u oOpatHas
MPOTOPLIMOHAIBHOCTH
PeanbHbie 3aBUCHUMOCTH.
48 [Ipamas u oOpatHas
MPOTOPLIMOHAIBHOCTH
Peanbnbie 3aBUCUMOCTH.
49 [Ipssmas " oOpaTHas
MPOTOPLHMOHAIBHOCTH
. bubmmoreka [JOK
S0 Jluneitias yniuis https:/m.edsoo.ru/7427282
51 Jluneitnas QyHKIMSA brbmmotexa [OK
https://m.edsoo.ru/7f427412
57 [TocTpoenue rpaduka bubnmoreka [{IOK
JUHENHOW QyHKIIUU https://m.edsoo.ru/7f426d1e
53 [TocTpoenue rpaduka
JUHEHHOW PYyHKITUU
54 I'padux pynkuum y =[x|
55 I'padux pynkumu y =[x
KonTponbnas abora 1O
56 TEME ' "KOOpI[sIHaTI)I u bubnmotexa LIOK

rpaduxu. OyHxuun"

https://m.edsoo.ru/7f41f50a




CreneHb ¢ HaTypalbHbIM

bu6moreka IIOK

37 nokKaszaresieM https://m.edsoo.ru/7f4211de
53 CreneHp € HaTypaJbHBIM bubmmoreka [JOK
roKasaTeseM https://m.edsoo.ru/7f421382
59 CreneHb ¢ HaTypaJbHBIM bubmoteka [JOK
roKasaTeseM https://m.edsoo.ru/7f42154e
60 CreneHb ¢ HaTypaJbHBIM bubmoteka [JOK
nokKaszaresieM https://m.edsoo.ru/7f4218be
61 Crenenp ¢ HaTypaJbHBIM
MoKa3aTesieM
62 CaolicTBa CTETIICHU c bubmmoreka [JOK
HaTypaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f421382
63 CaoiicTBa CTETICHU v bu6aunoreka IIOK
HaTypaJbHBIM TTOKa3aTeIeM https://m.edsoo.ru/7f42154¢
64 CaolicTBa CTETIICHU c bubmoreka [JOK
HaATypaJbHBIM IOKa3aTeIeM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
65 Mroroseret https://m.edsoo.ru/7f42276e
66 MHoOro4aeHbl bubmorexa [IOK
https://m.edsoo.ru/7f422930
67 CnoxxeHnue, BBIYMTAHUE, bu6mmoreka [{JOK
YMHOKE€HHE MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
63 Cnoxenue, BBIYMTAHUE, bubmoreka [JOK
YMHOXE€HHUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
69 CnoxeHnue, BBIYMTAHUE, bu6mmoteka [JOK
YMHOEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
70 CnoxeHue, BbIYHMTAHUE, bu6mmoreka [{JOK
YMHOEHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182
71 @opMysbl  COKPAIEHHOTO bubmotexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
7 @opMysibl  COKPAIIEHHOTO bubmmoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
73 @opMysbl  COKPAIIEHHOTO bubmmoreka [JOK

YMHOXCHUA

https://m.edsoo.ru/7f424c12




@opMyaBl  COKPAIEHHOTO

bu6moreka IIOK

7 YMHOKEHHS https://m.edsoo.ru/7f424{d2
75 DopMyJIBI  COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
[Tpeobpa3zoBanue
OYKBEHHBIX BBIpaKCHUI
76 pZCKpBITI/Ie CKOgOK 1/; bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE OA00HBIX
cjaraeMbIxX
[IpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUM,
77 pZCKpI)ITI/IC CKOgOK 51 brommorexa LIOK
https://m.edsoo.ru/7f41£d70
MIPUBEIACHUE OI00HBIX
claraeMbIxX
[IpeoOpazoBanue
OYKBEHHBIX BBIpaKCHUH,
78 pacKphITHE CKOOOK u
MIPUBEACHUE IIOJOOHBIX
claraeMbIxX
[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUM,
79 pacKphITHE CKOOOK u
MIPUBEACHUE IIOJOOHBIX
claraeMbIxX
20 PaznoxxeHne MHOTOYJICHOB bu6mmoreka [JOK
Ha MHOXXHUTEIN https://m.edsoo.ru/7f423312
21 Paznoxxenne MHOrO4YJICHOB bu6moreka IJOK
Ha MHOKHTEJIN https://m.edsoo.ru/7f4237fe
20 PaznoxxeHne  MHOIOYJICHOB bu6morexka IJOK
Ha MHOXKHUTCIIH https://m.edsoo.ru/7f4239de
Pa3znoxxenne MHOrO4JICHOB
83 Ha MHOXXUTEIIN
KontponbHas pabGorta 110
84 TEME "AnreOpandeckue

BBIPAKECHHS "




JluneliHOE  ypaBHEHHE C

bubmmoreka [JOK

85 AABYM3 TICPEMEHHBIMH 1 €10 https://m.edsoo.ru/7f427¢32
rpaduk
JInnenHoe ABHCHHUE C
86 JBYMSI HepeM}C]}pIHLIMI/I U €ro bubmmorexa LIOK
https://m.edsoo.ru/7f427e8a
rpaduk
Cucrema JBYX JHMHEHHBIX
g7 ypaBHeHI/H?IH Y . By bubmmoreka [JOK
https://m.edsoo.ru/7f42836¢
MIepEMEHHBIMU
Cuctema JBYX JIMHEHWHBIX
88 ypaBHEHUM c JIBYMsI
MIepEeMEHHBIMU
Cucrema JBYX JIMHEWHBIX
89 ypaBHEHUM c JIBYMsI
MIepEeMEHHBIMU
Cucrema JBYX JIMHEWHBIX
90 YpaBHEHUI c JIBYMSI
MepEMEHHBIMU
91 Pemienue cucrem ypaBHeHHI bubmmotexa [OK
https://m.edsoo.ru/7f4284de
92 Pewenne cucreMm ypaBHEHU N bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
93 Pemenue cucteM ypaBHEHHI bubmorexa LOK
https://m.edsoo.ru/7f4287d6
94 Pemenue cucrem ypaBHeHUH
95 Pemenue cucrteM ypaBHEHHI
KonTponnHas Ta 1
96 Tecl)\/le e F?I?;HZI\/’IHHZ bubmiorexa [OK
| https://m.edsoo.ru/7f421044
ypaBHEHUS
IToBTOpEHME OCHOBHBIX
97 HOHSITI/II)I‘/’I U METOJIOB Kypca 7 Bubnmorexa [OK
. https://m.edsoo.ru/7f429c6¢
Kjacca, 00001eHe 3HaHU I
HOBTopS:HHe OCHOBHBIX Bu6morexa LIOK
98 MOHSATUM U METOJIOB Kypca 7

Kjacca, 000011IeHre 3HaHUH

https://m.edsoo.ru/7f429f32




99

100

101

[ToBTOpEHUE OCHOBHBIX
MOHATUM U METOJIOB Kypca 7
Kjacca, 0000111eHNE
3HaHmi/Beepoccuiickas
npoBepoyHas pabora

Hrorosas KOHTPOJIbHAsA
paborta/Bcepoccutickas
nmpoBepoyHas pabora

[ToBTOpEHUE OCHOBHBIX
MOHATUH U METOJIOB Kypca 7
Kjacca, 00001eHe 3HaHU I

bubmmoreka [JOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka IJOK
https://m.edsoo.ru/7f42a27a

102

Bceepoccuiickas
nmpoBepouHas pabota 1O
oco0oMy rpaduky

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOI'PAMME

102




8 KUIACC

Ne Kounue DJIeKTPOHHbIEe HU(pPOBbIE
Tema ypoka
n/n CTBO o0pa3oBaTesibHbIE PeCypPChl
4acoB
1 Anrebpandeckas 1poob 1 Bubmorexa [IOK
https://m.edsoo.ru/7f430382
JonycTumble 3HAYCHUS
2 MIEPEMEHHBIX, BXOISAIINX B 1
anredpanyecKue BhIpaXKeHUs
JonycTumble 3HAYCHUS
3 TIEPEMCHHBIX, BXOJISIIIINX B 1
anreOpanyecKue BhIpaKeHUs
4 OcHoBHOE CBOMCTBO | bu6amnoreka I{OK
anredpanydeckoi 1podu https://m.edsoo.ru/7{4308e6
5 Cokparnenue apooeit 1 brommorexa OK
https://m.edsoo.ru/7f430a8a
. bu6mmoreka IJOK
6 Coxpanenite apobeii : https://m.edsoo.ru/7f430£44
. bu6mmoreka IJOK
7 Coxpameie apodeit : https://m.edsoo.ru/7f430£44
CnoxxeHnue BbIYMTAHHUE
8 yMHO)KeHI/I,e 51 ﬂeneHI/Ié 1 Bubmmorexa [IOK
. https://m.edsoo.ru/7f43128c
anredpandeckux apoden
CnoxxeHnue BBIYHMTAHHUE
9 yMHO)KeHI/I,e u I[CJ'IGHI/IC’ 1 bubmmorexa LOK
. https://m.edsoo.ru/7f4315c0
anredpanueckux apooden
Cnoxenue, BBIYUTAHHE,
10 YMHOKECHUE u JICIICHUE 1 buommorexa OK
. https://m.edsoo.ru/7f4318c2
anredpanyeckux apoden
Cnoxenue, BBIYUTAHHE,
11 YMHOKEHUE 151 JIeJICHUE 1 bubmotexa LOK
. https://m.edsoo.ru/7f431a20
anredpanyeckux apoden
[IpeoOpazoBanue BBIpAKCHUM, BuGmiorexa LIOK
12 coAepKalux anreOpanyeckue 1

npobu

https://m.edsoo.ru/7f43259c¢




[IpeoOpazoBanne  BBIpAXKCHUH,

bubmoreka [JOK

13 ;;i‘;immﬂx anrebparrieckite https://m_edsoo.ru/7f432736
| comepramn - areGpumecias EuGorera LIOK
1pobu https://m.edsoo.ru/7f432736
OyHKIUH, OIKCBHIBAIOIIHE
L5 MPSMYIO u oOpaTHYy10 bubnmuotexa [JOK
IIPOIIOPLUOHAIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpadUuKu
16 ['unep6oia
17 ['unepbona
13 KoutponeHas pabora mo Teme bubmuotexa [JOK
"Anrebpanyeckas 1poos" https://m.edsoo.ru/7f431d36
19 JlercTBUTENBHBIC YMCTIA
20 [lonsiTue 00 uUppaLUOHATBHOM bubmuoteka [JOK
qyucie https://m.edsoo.ru/7f42eaaa
1 CpaBHeHue JNENCTBUTEIBHBIX
qucen
2 CpaBHeHue JNEUCTBUTEIBHBIX
qucen
23 KBanparHsiil KOpeHb U3 UnCia bubnmotexa LOK
https://m.edsoo.ru/7f42d452
24 ApudmMernueckuii  KBaJpaTHBIN
KOPEHb
25 VYpaBHeHue BUja X* = a
26 Hecatuunbie MPUOKEHUS
UpparuoHaIbHBIX YHUCET
7 Hecarnunblie PUOITNKEHUS
UppalMOHaIbHBIX YHCEI
)3 CaolicTBa apupMEeTUIECKUX bubmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
29 CaolicTBa apupMEeTUIECKUX bubmoreka [JOK

KBaJIpaTHBIX KOpHEH

https://m.edsoo.ru/7f42d862




[IpeoOpazoBanue YHCIIOBBIX

30 BBIPAKCHUN, coaepKaIlux bubmmorexa LOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue YUCJIOBBIX
31 BLI:pach;HHﬁ coaepKaIlnx bubmorexa LIOK
’ https://m.edsoo.ru/7f42ded4
KBaJ[paTHbIE KOPHU
[IpeoOpazoBanue YUCJIOBBIX
32 BIEp&)KIG):HI/If/'I coaepKalmux Bubmorexa [IOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHHU
[IpeoOpazoBanue YUCJIOBBIX
33 BIfI)pa)KIZ:HI/If/'I COJIepKaAIUX bubmorexa LIOK
’ https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHHU
KonTtponpHas pabora mo Temam
34 "KBaII:paTHBIC I;opHH. Crenenn. bubmorera HOK
. https://m.edsoo.ru/7f42ec80
KBagpaTHslil Tpexusien"
35 KBagpaTHoe ypaBHEHUE bubnmotexa LIOK
https://m.edsoo.ru/7f42eela
36 Hemnonnoe kBaipaTHOE ypaBHEHUE bubnmorexa LIOK
https://m.edsoo.ru/7f42eela
37 HenonHoe kBagpaTHOE YpaBHEHUE bubnmorexa LIOK
https://m.edsoo.ru/7f42eela
18 @opmyna KOpHEH KBagpaTHOTO bubmuoteka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42f158
39 @opmyna KOpHEH KBagpaTHOTO bubmuoteka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42f316
40 dopmyna KOpPHEM KBagpaTHOIO bubmuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
41 Pemenue YPaBHEHHU, bubmuotexa [JOK
CBOJSIINXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
42 Pemenue YPaBHEHHU, bubmuotexa [JOK
CBOJIAIIMXCS K KBaAPaTHBIM https://m.edsoo.ru/7f43¢3d0
bu6mmoreka IJOK
43 Teopema Briera https:/m.edsoo.ru/7f42fef0
44 Teopema Buera bubmorexa [IOK

https://m.edsoo.ru/7f430076




45

KBazpaTHbIil TpEXUeH

46 KBanpartnsiil TpExuiieH
47 Paznoxxenue KBaJpaTHOTO bu6mmoreka [IOK
TpEXUIeHa HA MHOKUTEIH https://m.edsoo.ru/7f42fd38
43 Paznoxenue KBaJpaTHOr'O bu6mmoreka IJOK
TPEXWICHA HA MHOXKUTENH https://m.edsoo.ru/7{421d38
49 [IpocTeiimue JIpOoOHO- bubnuotexa [JOK
palMoHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
50 [IpocTeiimme JTpOOHO- bubmoreka [JOK
palMOHANIbHbIC YPaBHECHUS https://m.edsoo.ru/7f432bbe
Pemienne TEKCTOBBIX 3amad C
51 IIOMOILLIO KBaI[I;HaTHBIX bubmorexa [TOK
. https://m.edsoo.ru/7f42175¢
ypaBHEHUI
Pemienne TEKCTOBBIX 3amad C
52 IIOMOIIBIO KBaIII;HaTHBIX bubmorexa LHOK
. https://m.edsoo.ru/7f42{8{6
ypaBHEHUI
53 KontponeHas pabora mo Teme bubmuotexa [JOK
"KBanpatHbie ypaBHEeHUS" https://m.edsoo.ru/7f4301{2
JluHeliHOe ypaBHEHHE C JBYMS
54 NEePEMEHHBIMH,  €ro  Ipaduk,
MPUMEPHI PEIICHUS] YPABHEHHUI B
LEJBIX YUCTaX
JluHeliHOEe ypaBHEHHE C JBYMS
55 NEepEeMEHHBIMH,  €ro  Trpaduk,
MPUMEPHI PEIICHUSI YPABHEHHUI B
LEJbIX YUCTaX
JluneniHOe ypaBHEHHE C JBYMs
56 NEePEeMEHHBIMH,  €ro  rpaduk,
MpUMEpPHI PEIICHUS] YPABHEHHUN B
LEJBIX YUCTaX
Pemienne cuctem ByX JIMHEHHBIX
57 ypaBHEHUI c JIBYMSI

MNEPCMCHHBIMHA




Pemenune cuctemM IByX JIMHEMHBIX

58 ypaBHEHUI c JIBYMSI
MePEMEHHBIMU
Pemienune cucreMm IByX JIMHEWHBIX
59 ypaBHEHUI c JBYMSI
MePEMEHHBIMU
[Ipumepbl  pemieHus  CUCTEM
60 HEJIMHEWHBIX YPaBHEHUM C JBYMS
MIEPEMEHHBIMU
[Ipumepbl  pemieHus  CUCTEM
61 HEJIMHEWHBIX YPAaBHEHUU C JBYMs
MIEPEMEHHBIMU
['padpuueckas MHTEPIIPETALNS
62 YPABHCHIA © andi bubmoreka [JOK
Hepel\feHHHMH 1 . cretem https://m.edsoo.ru/7f43d6d6
JUHEWHBIX YPaBHEHUU C JBYMS
MEPEMEHHBIMU
['paduueckas WHTEPIIpETALINSA
63 YPABHCHIA © ABYME bubmoreka [JOK
Hepel\feHHHMH 1 . cnetem https://m.edsoo.ru/7f43d6d6
JIMHEWHBIX YpPaBHEHUU C JBYMS
MepEMEHHBIMU
64 Pemenne TekcTOBBIX 3amady ¢
ITIOMOIIIBIO CUCTEM YPaBHEHHM
65 Pemenne TEKCTOBBIX 3amad C
IIOMOILBIO CUCTEM YPaBHEHUM
66 Pemenne TekcTOBBIX 3agad C
IIOMOILBIO CUCTEM YPaBHEHUI
67 UucnoBble HEpaBEHCTBA U UX
CBOMCTBA
63 UucnoBble HEpaBEHCTBA M UX
CBOMCTBA
69 HepasenctBo C OJHOU

TIEPEMEHHOU




N3o6paxenue peleHus

bubmoreka [JOK

70 JHHHEITHOTO HepaBeiHCTBa 1:1 = https://m.edsoo.ru/7{42c9e4
CUCTEM Ha YHCIIOBOW MPSAMOM
N3o6paxkenue CIICHUS
71 HHHe§H0r0 HepaBCHCTBE U X Bubmmorexa LOK
B . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHUCIIOBOU MPAMOM
7 JInHelHbIE HEPABEHCTBA C OJIHOM bu6mmoreka IJOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7{42c692
73 JIuHelHbIe HEpaBEHCTBA C OAHOM bubmmoreka IIOK
IIEPEMEHHOU U UX PELICHUE https://m.edsoo.ru/7{42¢840
74 JIuHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHON U MX PELIECHUE
CucrteMbl JIMHEWMHBIX HEPABEHCTB
75 C OJIHOH HepeMeHHoﬁp U ux bubmorexa LOK
https://m.edsoo.ru/7f42cb88
pelieHue
CucrteMbl JIMHEWMHBIX HEPABEHCTB
76 C OJIHOH HepeMeHHoﬁp U ux bubmiotexa LIOK
https://m.edsoo.ru/7f42cd2c
pelieHue
CucTeMbl JIMHEWHBIX HEPAaBEHCTB
77 C OJHOM TEPEMEHHOW M UuX
pelieHue
KontponbHas pabota mo Temam
78 "HepaBeHctsa. Cucremsl
ypaBHEHHIT"
bubmoreka IIOK
79 Homsmie gyt https://m.edsoo.ru/7f433¢12
20 O6nacThb onpeieIeHUs u but6moreka [JOK
MHO>KECTBO 3HaUE€HUHN (QYHKIUH https://m.edsoo.ru/7f433d84
81 Crioco0Osb1 3amanus QyHKITIiI
82 I'padux pynkumu
23 CaoiicTBa byHKIIH, 170
oToOpakeHue Ha rpaduke
34 UteHue u MoCTpoeHue TrpadukoB

byHKIUH




[Tpumepsr rpadukoB QyHKIHIA,

85 OTpaXKAIOIIUX peanbHbIe
MPOIIECCHI
., bubmoreka [IOK
86 Ppadui ynicunit y = x https://m.edsoo.ru/7f4343e2
bubmoreka [JOK
87 Tpadui bymeuit y = x* https://m.edsoo.ru/7f434572
Oynkunn y =x2, y=x3,y =YX,y =
88 |X|};] ) rpa}(,bnqecioe ypemelzne bubnuorexa LOK
. . https://m.edsoo.ru/7f434d38
YpPaBHEHUM M CUCTEM ypaBHEHUM
Oynkmun y =x2,y=x3,y=VYx,y =
89 |x|};] ) rpa}(,bnqec);oe ypemelz]ne bubnmotexa LOK
. . https://m.edsoo.ru/7f434eb4
YpaBHEHUU U CUCTEM ypaBHEHUI
90 CreneHsb ¢ 1eIbIM [TOKa3aTelIeM bubmmorexa IIOK
https://m.edsoo.ru/7f4354a4
91 CBolicTBa CTENEHU C  IEJIBbIM but6moreka [JOK
ToKa3arejeM https://m.edsoo.ru/7f435648
9 CBoiicTBa CTENEHH C IEIbIM bu6amoreka I{OK
roKasaTejeM https://m.edsoo.ru/7f435648
93 CBoiicTBa CTE€NEHH C IEIbIM bu6amoreka I{OK
roKasaTejeM https://m.edsoo.ru/7f435648
04 CBolicTBa CTENEHU C  IEJIBIM butmoreka [JOK
ToKa3areyjeM https://m.edsoo.ru/7f43599a
95 CBoiicTBa CTE€NEHH C IEIbIM bu6mmoreka I{OK
ToKa3arejeM https://m.edsoo.ru/7f435ed6
CranmapTtHas  3amuch  4HMCIIA.
Pazmepni 00BEKTOB
OKPYKaIOIIEero MHpa oT
96 BHSI\};GHTaEIHHX qacznu (I[O bubmmorexa IIOK
https://m.edsoo.ru/7f436098
KOCMHYECKUX 00BEKTOB),
JUTATEIBHOCTh ~ TPOIIECCOB B
OKPY’KAIOLIEM MHPE
[ToBTOpEHNE OCHOBHBIX MOHATHI BuGmorexa LIOK
97 Y METOJOB KYpPCOB 7 U 8 KJIaCCOB,

00001IEHNE 3HAHU I

https://m.edsoo.ru/7f4371aa




98

[ToBTOpEHHE OCHOBHBIX MOHSTHIA
Y METOJIOB KYpCOB 7 M 8 KIIaCCOB,
000011IeHIE 3HAHUIA

bubmoreka [JOK
https://m.edsoo.ru/7f43736¢

99

100

[ToBTOpEHNE OCHOBHBIX IOHITHI
Y METOJIOB KYpCOB 7 M 8 KIIaCcCOB,
00001meHue
3HaHmi/Bceepoccuiickas
npoBepoyHas pabora

Hrtorosas KOHTpPOJIbHASA

pabota/Bcepoccuiickas
poBepovHas padboTa

bubmoreka [JOK
https://m.edsoo.ru/7f437510

but6moreka [JOK
https://m.edsoo.ru/7f436b88

101

[ToBTOpEHHE OCHOBHBIX MOHSATHH
1 METOJIOB KypcOB 7 U 8 KJ1acCoB,
0000111eHNE 3HAHUH

bubmmoteka [IOK
https://m.edsoo.ru/7f437858

102

Bceepoccniickas IIPOBEPOYHAS
pabota 1o ocobomy rpaduxy

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOI PAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

PammonanbHble  4umcia,
UppanroHaIbHBIC YHCIIA,
KOHEYHBIE u
OECKOHEUHEBIC

JCCATHUYHBIC IIpO6I/I

MHO0XeCTBO
NEUCTBUTENBHBIX YHCET;
JIEUCTBUTELHBIE YHCIIA
OECKOHEUYHbBIC
JECATUYHBIC IPOOH

KakK

KoaunuecTBo
9acoB

DJieKTPOHHbBIE IIU(POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

B3anmMHO oOmHO3HaAYHOE

COOTBCTCTBHUC MCIKIY
MHOXCCTBOM

I[eﬁCTBHTeHBHBIX YUCCI U
MHOX>XECTBOM TOYCK

KOOPJIUHATHOM MPAMOI

CpaBHeHue
JIEUCTBUTENBHBIX YMCEJI,
apupMeTHIECKUE
EUCTBUS C
JICUCTBUTECIbHBIMH
YHUCIIAMHA

Oxpyrienue yncen

OxpyrieHue yucen

[Tpubnnxénnoe
3HaYCHUE BEJIMYUHBI,

TOYHOCTH HpI/I6J'II/I)KeHI/IH

[Ipukuagka ©  OlIEHKA
pe3yJIbTaTOB

BBIUHCIICHUN




[Ipukuaka ©  OlEHKa

9 pE3yIbTAaTOB
BBIYMCJICHU I
10 KBangpatuunas ¢yHKIuS, bubnuotexa [JOK
e€ rpaduk 1 CBOICTBA https://m.edsoo.ru/7{4396¢6
1 KBanpatnunas QyHkuus, bu6mmoreka [IOK
e€ rpaduk 1 CBOICTBA https://m.edsoo.ru/7{439842
12 KBanpatnunas QyHkuus, bu6mmoreka [IOK
e€ rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabona, KoOpAMHATHI
13 Be;)mI/IHLI Hapa6§§m, OCh bubmmotexa LOK
https://m.edsoo.ru/7{439eb4
CUMMETPHUH NapadoIIbl
[Tapabona, KoOpAMHATHI
14 Be;)mI/IHLI Hapa6§im OCh bubmmotexa LIOK
’ https://m.edsoo.ru/7f43a03a
CUMMETPHUH MapadoIIbl
[Tapabona, KoOpAMHATHI
15 Be;)mI/IHLI Hapa6§§bl 0Chb bubmmotexa LIOK
’ https://m.edsoo.ru/7f43alac
CUMMETPHUH MapadoIibl
[Tapabona, KoOpAMHATHI
16 Be;)HII/IHBI )Hapa6EJI'I[H OCh Bubmmorexa [OK
’ https://m.edsoo.ru/7f43a31e
CUMMETPHUH MapadoIIbl
[Tapabona, KOOpAMHATHI
17 Be;)HII/IHBI )Hapa6EJI'I[H OCh Bubmmorexa [OK
’ https://m.edsoo.ru/7f43a526
CUMMETPHUH NapadoIIbl
[Tapabomna, KOOpPAWHATHI
18 BEPLIMHBI NapaloIIbl, OCh
CUMMETPHUH NapadoIIbl
I'paduku Qynkmuii: y =
19 kx, y = kx + b, y=k/x,
y=x%, y=VX, y=[|
I'paduku Qynkmuii: y =
20 kx, y = kx + b, y=k/x,
y=x*, y=vX, y=IX|
I'paduxu Gynkumit: y =
21 kx, y = kx + b, y=k/x,

y=X?, y=VX, y=[X|




['paduku pynkumii: y =

22 kx, y = kx + b, y=k/x,
y=x*, y=vX, y=IX|
I'paduxu QyHkuuit: y =

23 kx, y = kx + b, y=k/x,
y=x%, y=vX, y=IX|
I'paduxu QyHkuuit: y =

24 kx, y = kx + b, y=k/x,
y=X°, y=VX, y=x|

)5 KoHnTtponbeHas pabora mno bubmuoteka [JOK
teme "OyHKIun" https://m.edsoo.ru/7f43ab84
JluHeiHOE  ypaBHEHWUE.

26 Pemenune YPaBHEHHU, bubmotex [IOK
CBOJISIIIIUXCS K https://m.edsoo.ru/7f43bf66
JIMHENHBIM
JluHeniHOEe  ypaBHEHWUE.

7 Pemenune YPAaBHEHHU,

CBOJISILIIUXCS K
JIMHEUHBIM
KBanparnoe ypaBHeHUE.

73 Pemenne YPaBHEHHU, bubmuotexa [JOK
CBOJISIIIIXCS K https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
KBanparnoe ypaBHeHUE.

29 Pemenune YPaBHEHHU, bubmuoteka [JOK
CBOJISIIIIXCS K https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM

30 bukBanpatHbie bubmuotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f43c¢3d0

31 bukBanpatHbie bubmuotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f43c3d0
[Tpumepsl peleHus
YPaBHEHUN TpPETbEU U

32 YETBEPTOMN CTEIECHEN
Pa3JIOKEHUEM Ha

MHOXHNTCIIN




[Tpumepsl pelIeHus
YPaBHEHUW TPETbEU WU

33 4eTBEPTON CTEIeHeu
Pa3JIoKEHUEM Ha
MHOKHUTEJIN
Pemenue 00HO-
34 palOHANIbHBIX v bubmmorexa OK
. https://m.edsoo.ru/7f43c9b6
ypaBHEHUI
Pemenue 00HO-
35 PALHOHATEHEIX P bu6mmoreka [IOK
N https://m.edsoo.ru/7f43c9b6
ypaBHEHUI
Pemenue TEKCTOBBIX
36 3amay  anreOpanvyecKuM
METOJIOM
Pemenue TEKCTOBBIX
37 3a1a49  anreOpanyecKum
METOJIOM
Penienue TEKCTOBBIX
38 3amady  anreOpanvdecKuM
METOJIOM
KoHnTtponbsHas pabora mno
39 TeMe "YpaBHeHUs ¢
OJHOM MepeMeHHOn"
KBanpaTtHbie
40 Hepig)eHCTBa u 170, Bubmmorexa [IOK
https://m.edsoo.ru/7f43b098
pelieHue
KBanpartHsie
41 HepaI[]feHCTBa 51 170, bubmotexa LIOK
https://m.edsoo.ru/7f43b21e
pelieHue
KBanpaTtHsie
42 Hep;[]feHCTBa u UX bubmorexa LIOK
https://m.edsoo.ru/7f43b5a2
pelIeHue
KBanparnsie
43 HEpaBEHCTBA U 170.4

peleHue




KBanparnsie

44 HEpAaBEHCTBA U 170,
pelieHue
['paduueckas
WHTEpIIpETaLUs
45 Hepa]Ia,)e}II)CTBLI U CHUCTEM Bubmorexa [IOK
https://m.edsoo.ru/7{43b098
HEPABEHCTB C  JIByMs
MePEMEHHBIMU
['paduueckas
UHTEpIIpeTalus
46 HEPABEHCTB M CHUCTEM
HEPAaBEHCTB C  JIByMs
MepEMEHHBIMU
47 KouTtponbsHas paborta 1o
teme "HepaseHncrsa"
YpaBHeHUE C BYMs
48 neppeMeHHLIMH I/IH yero bubmorexa LHOK
https://m.edsoo.ru/7f43d0b4
rpaduk
YpaBHeHUE C BYMs
49 HeppeMeHHbIMH I/II[ yero bubmorexa LOK
https://m.edsoo.ru/7f43d0b4
rpaduk
Cucrema 1ByX JTMHEHWHBIX
5 YpaBHEHUM C  JIByMS
0 IIEPEMEHHBIMU U €€
pelieHue
Cucrema 1ByX JTUHEHWHBIX
51 YpaBHEHUM C  JIByMS
NEepEMEHHbIMU U €€
peuieHue
Cucrema 1ByX JTMHEHWHBIX
57 YpaBHEHUU C  JBYMS
NEepEMEHHbIMU U €€
pelieHue
53 Cucrema 1ByX JTMHEHWHBIX

YpaBHEHUU C  JBYMS




MEPEMEHHBIMU U €€
pelieHne

Pemenue cucrem aByx
ypaBHEHUH, OAHO U3

54 . bu6mmoreka [IOK
S il https://m.edsoo.ru/7f43d23a
Ipyroe ~ —  BTOpOU
CTEIECHU
Pemenue cucrem aByx

55 YPABHEHHH, OIU[HO s bubmuotexa [JOK
KOTOPBIX  JHIHEHIOC, il https://m.edsoo.ru/7f43d55a
Ipyroe ~ —  BTOpOH
CTEIEeHU
Pemienne cucreMm nByx
YpPaBHEHUM, OJHO U3

56 KOTOpPBIX JIMHEWHOE, a
Ipyroe —  BTOpOW
CTEIEeHU
Pemienne cucreMm naByx
YpPaBHEHUU, OJHO U3

57 KOTOpBIX JIMHEWHOEe, a
Ipyroe —  BTOpOW
CTEIECHU
['paduueckas

53 UHTEpIIpETalnsi CUCTEMBbI
YpPaBHEHUM C  JIByMS
MepEMEHHBIMU
Pemenue TEKCTOBBIX

59 3aay  anreOpanvdecKuM
crnocooom
Pemenue TEKCTOBBIX

60 3a7ad  anreOpanyecKkum
crnocooom
KonTtponshas paborta 1o

61 TEeMe "CucreMsbl

ypaBHEHUI"




62

YucnoBble HEpPaBEHCTBA
U UX CBOUCTBA

63

64

65

66

YucnoBble HEpPABEHCTBA
U UX CBOUCTBA

JIunelinble HEpaBEHCTBA
C OAHOW IIEPEMEHHOU M
UX peleHue

JIunelinble HEpaBEHCTBA
C OJHOW NEPEMEHHOU H
WX PEIICHUE
JluHenHble HepaBEeHCTBA
C OJHOW TEPEMEHHON H
UX PEIICHUE

bubmoreka [JOK
https://m.edsoo.ru/7f43ad5a

bubmoreka [JOK
https://m.edsoo.ru/7f43af08

bubmoreka [JOK
https://m.edsoo.ru/7f43af08

butmoreka [JOK
https://m.edsoo.ru/7f43af08

67

Cucrembl JIMHENHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 104
peleHne

68

Cucrembl JIMHEHHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 1704
pelieHue

69

Cucremsl JIMHEMHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 1704
pelieHue

70

I[loasTne YUCIIOBOU
OCJIEAOBATEIHLHOCTH

but6moreka [JOK
https://m.edsoo.ru/7f43e6c6

71

3anmanue
MOCJEI0BaTEIbHOCTH
PEKYyPpPEHTHOMU
dbopmyroit u popmynoit
n-ro wieHa

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

72

Apudmernueckas u
reoMeTpuuecKast
IpOrpeccuu

bubmmoreka IIOK
https://m.edsoo.ru/7f43ed7¢e




Apudmernueckas u

73 reoMeTpudecKas bubmorera LIOK
https://m.edsoo.ru/7f43f3b4
POTrpeccuut
dopmyael  n-ro  WieHa
apu(pmMeTHIecKou u
74 FSOI\(/II)eTpI/IquKOﬁ bubmorexa LIOK
N https://m.edsoo.ru/7f43f58a
MPOTPECCHid, CYMMBI
MEPBBIX N YJICHOB
dopmyabl  n-rO  WieHa
apumeTndecKou u
75 repmc/lljeipnqecmﬁ bubnmorexa LIOK
. https://m.edsoo.ru/7f43ef2c
POTPECCUit, CYMMBI
MEPBBIX N YJICHOB
®opMysbl  n-ro  4jieHa
apumeTndecKou "
76 rSOAC/II)eIqueCKoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/7f43f0c6
IPOTPECCHiA, CYMMBI
MIEPBBIX N YJICHOB
®opMysbl  N-ro  4ieHa
apumeTnaeckou "
77 FEOI\(/lI)eT’pI/I‘IGCKOﬁ bubnmotexa LIOK
. https://m.edsoo.ru/7f43f72e¢
MPOTrPECCU, CYMMBI
MEPBBIX N YJICHOB
®opMysbl  N-ro  4ieHa
apumeTnaeckou "
78 FEOI\(/lI)eT’pI/I‘IGCKOﬁ bubnuorexa LIOK
N https://m.edsoo.ru/7f43{f8a0
MPOTrPECCU, CYMMBI
MIEPBBIX N YJICHOB
N3o0paxkeHne  4JICHOB
apupMeTHIECKON u
79 FGOMGTpHHfCKOfI
MPOrPECCU TOYKaMHU Ha
KOOPJIMHATHOMU
IJIOCKOCTH
N3o0paxkeHne  4JICHOB
80 apupMeTHICCKON u

F€OMETPUYECKOU




MPOrPECCUd TOYKAMHU Ha
KOOPJIMHATHOU
IIOCKOCTH

81

JInaenHbpIN u
AKCIIOHEHIIUAJIbHBIA POCT

82

83

CnosxHbIE IPOLEHTHI

CnoxHble IMIPOLICHTHLI

bu6mmoreka IJOK
https://m.edsoo.ru/7f43feOe

bu6mmoreka IJOK
https://m.edsoo.ru/7f4401a6

84

KontponbsHas pabdora 1o
TEME "UuCII0BbBIE
OCJIENOBATEILHOCTH "

bubmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

86

87

88

89

[ToBTOpEHuUE, 06001IEHNE
u CHCTEMaTH3aIMs
3HAHUU. 3anucho,
CpaBHEHHUE, JCUCTBUS C
JIEUCTBUTEIbHBIMA
YHCJIaMH, YyCJIoBast
npsaMast

[ToBTOpEHUE, 06001IEHNE
U CUCTEMaTHU3ALIMS
3HAHUU. [IponeHTsl,
OTHOUIEHUS, MPONOPLUU

[ToBTOpEHUE, 06001IEHNE
U CUCTEMaTU3ALIMS
3HAHUM. Okpyrnenue,
npUOJIMKEHUE, OLIEHKA

[ToBTOpEeHue, 06001IEHNE
1 CUCTEMaTH3AIHS
3HAHUU. Pemenne
TEKCTOBBIX 3a1a4
apuPMETHICCKUM
crnocobom

[ToBTOpEHuE, 06001IEHNE
u CUCTEMaTH3AIIHS
3HAHUM. Pemienue

bubmoreka IIOK
https://m.edsoo.ru/7f443b12

bu6mmoreka IJOK
https://m.edsoo.ru/7f443cd4




TEKCTOBBIX 3amaq
apuPMETHICCKUM
ciocobom

90

91

92

[ToBTOpEeHue, 00001IeHNE
U CHCTEMAaTH3aIUs
3HAHUM. Pemenne
TEKCTOBBIX 3a7a4
apuPMETHICCKUM
CII0COOOM

[ToBTOpenue, o6o0IIeHNE
u CHUCTEMAaTHU3aIIHS
3HAHUM.
[IpeoOpazoBanue
anredpanyecKux
BBIPAKCHUU,
JOTYCTUMBbIE 3HaYCHUS

[ToBTOpEHUE, 0000LIIEHNE
u CUCTEMAaTHU3aLIHs
3HaHUM.
[IpeoOpazoBanue
anredpanyecKux
BBIPAKEHU,
JIOTTYCTHMbIE 3HAYCHHSI

bu6mmoreka IJOK
https://m.edsoo.ru/7f443fea

bu6mmoreka IJOK
https://m.edsoo.ru/7f4441ca

bubmoreka IIOK
https://m.edsoo.ru/7f444364

93

94

[ToBTOpEeHue, 06001IEHNE
U CUCTEMaTH3AIIHS
3HAHUM.
[IpeobpazoBanue
anreOpanyecKux
BBIPAXKCHUN,
JOTTYCTUMBIE 3HAYCHUS

[ToBTOpEeHue, 06001IEHNE
u CUCTeMAaTHU3aIIHS
3HAHUM.
[IpeoOpazoBanue
anredpandecKux
BBIPAKCHUU,
JIOTTYCTHMbIE 3HAYCHHSI

but6moreka [JOK
https://m.edsoo.ru/7f444612

bubmmoteka IIOK
https://m.edsoo.ru/7f444a94




95

96

97

98

99

[ToBTOpEeHue, 00006IIeHNE
u CHCTEeMaTH3aIs
3HAHUM. OyHKIUNU:
MIOCTPOCHHE,  CBOMCTBA
U3YYEHHBIX (QYHKIUH

[ToBTOpenue, o6o0IIeHNE
u CHUCTEMaTH3AIIH
3HaHUM. DyHKIUNU:
MIOCTPOCHHE,  CBOMCTBA
U3YYEHHBIX (DYHKIIHIMA

[ToBTOpEHME, 0000LIEHNE
u CHUCTEMAaTH3aIIH
3HAHUMN. DyHKIUNU:
IIOCTPOEHUE,  CBOWCTBA
W3YYEHHBIX (YHKITUH

[ToBTOpEHUE, 0000LIIEHNE
u CHUCTEMAaTHU3aLHs
3HAHUM. DOyHKINN:
IOCTPOEHUE,  CBOWCTBA
M3YYEHHBIX (DYHKIIHIMA

[ToBTOpEHUE, 0000IEHNE
17} CUCTEMAaTHU3aLIHs
3Hanuii.  ['paduueckoe
pelieHuEe YpaBHECHUN U
UX CHCTEM

bubmoreka [JOK
https://m.edsoo.ru/7f444c56

bubmoreka [JOK
https://m.edsoo.ru/7f444144

bu6mmoreka IJOK
https://m.edsoo.ru/7f44516a

bu6mmoreka IJOK
https://m.edsoo.ru/7f4452e6

bubmoreka IIOK
https://m.edsoo.ru/7f445516
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[ToBTOpEHUE, 0600IEHNE
17} CUCTEMAaTHU3aLIHs
sHanmii.  ['paduueckoe
pelieHne ypaBHEHUH U
UX CUCTEM
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HUtoroBass KOHTpOJbHAS
pabora

O0600111IEH1E u
CHCTEMAaTHU3aINs 3HaHUMN

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus

1

Yucra v BEIYUCIIEHUS

1.1

BBIHOJIHHTB, Co4ucTasd YCTHBIC W IIMCbMCHHBIC HpI/IéMBI,
apI/ICI)MCTI/I‘IeCKI/IC I[eﬁCTBHH C paorOHAaJIbHBIMHU Y CJIaMHU

1.2

HaxoauTh 3Hau€HUsT YUCIOBBIX BBIPAKCHUN, TPUMEHSITh
pa3zHoOOpa3Hble CHOCOOBI W MNPUEMBI  BBIYUCIICHUS
3HAYEHUH  JPOOHBIX  BBIPAKEHHUH,  COAEPIKALIUX
O0OBIKHOBEHHBIE U JECATUYHBIE JPOOH

1.3

[TepexoauTh OT ofHOM (POPMBI 3alMCH YKCET K APYroi
(mpeoOpa3oBbIBATH JNECATUYHYIO Ipo0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO JPOOB)

1.4

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIC YUCTIA

1.5

OKpyrisTh yucna

1.6

BpimonHATh  OPUKUMAKY U OUEHKY  pe3yJibTaTa
BBIYHCIICHUH, OIICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHUU.
BBITIONHATE AEUCTBUS CO CTEINEHSIMU C HATYpAIbHBIMU
MMOKa3aTeJIsIMU

1.7

[IprMeHATP TpPU3HAKA JOEIUMOCTH, pPa3joKEeHUE Ha
MHOYHUTEIN HATYPAIbHBIX YUCET

1.8

Pemate MPAKTUKO-OPUECHTUPOBAHHBIE 3a7a4u,
CBSI3aHHBIC c OTHOIIEHUEM BEJINYMH,
MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLICHTaAMH,
MHTEPIPETUPOBATh PE3YJIbTATHl PEIICHUS 3adad ¢
y4€TOM OrpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprBaeMbIX 0OBEKTOB

AnreOpandeckue BhIpaKEHUS

2.1

Hcnons3oBarh alreOpanyeckyro TEPMHUHOJOTHUIO U
CUMBOJIMKY, TPUMEHSThL €€ B MPOIECCE OCBOCHMUS
y4ueOHOro MaTepuaia




2.2

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUHU MpHU
3aIaHHBIX 3HAYEHUAX MTEPEMEHHBIX

2.3

BeImonHATE TIpeoOpa3oBaHus I1EJOTO BBIPAKEHUS B
MHOTOYJICH TMPHUBEACHUEM TOJOOHBIX  CJIaracMbIX,
PaCKpBITHEM CKOOOK
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BeimoanssaTe YMHOXCHHUC OJHOYIJICHA HAa MHOI'OYWICH H
MHOI'OYJICHA Ha MHOI'OYJICH, IIPUMCHATH q)OpMy.IH)I
KBaapaTa CYMMBI U KBaJIpaTa pa3HOCTHU

2.5

OcyiiecTBiATh  pa3lioKeHHE  MHOTOYJICHOB  Ha
MHOXXHUTENIA C TTOMOIIBI0 BBIHECEHHUS 32 CKOOKH OOIIero
MHOXXHTEJISA, TPYNIUPOBKU CJIaraéMbIX, NPUMEHECHHUS
bopMyI COKpAIIEHHOTO YMHOKEHUS

2.6

HpI/IMeH}ITB HpGO6p330BaHI/IH MHOTI'OYJICHOB JJI
PCHICHUA PAa3JIMYHBIX 3ada4 M3 MAaTCMATHKH, CMCIKHBIX
npcamMmecTOB, U3 peaHBHOﬁ IMIPAKTHUKH

2.7

Hcnonp3oBaTh CBOMCTBA CTEIEHEM C HaTypaJIbHBIMHA
IMIOKa3aTCIIMU 1A Hp606pa30BaHI/IH BBIpa}KCHHﬁ

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemare nuHelHBIE ypaBHEHUS C OJHOW NEPEMEHHOMU,
INPUMEHSIS TIPaBUJjla IEPEXOAa OT UCXOJHOTO YPABHEHHMS
K paBHOCWIBHOMY eMmy. [IpoBepsTh, ABIAETCS U YHUCIIO
KOpPHEM YpaBHEHUS

3.2

[IpuMeHaTs rpaduueckue METOAbl NPU  PEUICHUU
JIMHEWHBIX YPAaBHEHUN U UX CUCTEM

3.3

[TogOupate mpuMepsl TAp YKCEN, SBISIONUXCS
pElICHWEM  JIMHEWHOTO  YpaBHEHHsT C  JByMs
MIEPEMEHHBIMU
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Ctpoutb B  KOOPIMHATHOW  IJIOCKOCTH  Ipaduk
JIMHEWHOIO ypaBHEHHMS C JByMs II€PEMECHHBIMU;
NOJIb3YSCh TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS

3.5

Pemars cuctembl IByX JIMHEWHBIX YPaBHEHHUU C ABYMS
NEepPEMEHHBIMH, B TOM YHCJIe TpadudecKu

3.6

CocraBisATh W pemiarb JIMHEMHOE YpaBHEHUE WIH
CUCTEMY JIMHEHMHBIX YPAaBHEHHMM II0 YCIOBHIO 331a4H,




UHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM
341441 MOJIyYEHHBIN pPE3yJIbTaT

Koopaunats! u rpaduxu. Oynkumn

4.1

N300paxxaTh HAa KOOPAMHATHOM NPSIMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIyYH,
OTPE3KH, VHTEPBAJIbI, 3alMCBIBATH YHUCJIOBBIE
IPOMEXYTKH Ha aJIreOpanvecKoM sI3bIKe

4.2

OtMeuatrr B KOOpI[PIHaTHOﬁ IINTIOCKOCTH TOYKH IIO
3aJaHHBbIM KOOpJANHATaM

4.3

Crpouts rpaduku nuHEHBIX (yHKIMIA. CTpouTh
rpaguk GyHKIMH Y = |X|

4.4

OnuceiBaTh €  MNOMOHIIBIO  (PYHKIUH  W3BECTHBIE
3aBUCUMOCTH MEXIy BEJIMYMHAMU: CKOpPOCThb, BpeEMH,
paccTosiHue, LICHY, KOJINYECTBO, CTOMMOCTb,
MPOU3BOAUTEIBHOCTD, BpEMsI, 00BEM PabOTHI

4.5

Haxonuth 3HaueHne (QYyHKUMH 1O 3HAYEHUIO €€
apryMeHTa

4.6

[Tonumate rpaduueckuii crnocod NpenCcTaBiICHUS U
aHanu3a uH(popMaIu, U3BJIEKATh U UHTEPIPETUPOBATH
uHpopManio u3 rpadUKOB pPeaJbHBIX MPOIECCOB U
3aBUCUMOCTEMN

8 KUIACC

Kon
NMPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOT'O
001ero odopasoBaHus

1

Yucna v BEIYUCIIEHUA

1.1

Hcronb30BaTh HaYaIbHbBIEC TTPEICTABICHUS O MHOKECTBE
JNIEUCTBUTEJILHBIX YUCEN ISl CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHUN, M300pakaTh JIEUCTBUTEIbHBIE 4YHCIIA
TOYKaMHU Ha KOOPAUHATHOMN IIPSAMOU

1.2

[IpuMeHsaATh TOHSATHE apU(PMETUYECKOTO KBAAPATHOTO
KOpHS, HaXOAUTh KBAaJpAaTHbIE KOPHH, HMCIOJIb3YS IPHU
HEOOXOAMMOCTH KQJIBKYJISITOP, BBITIOJTHSATH




peoOpa3oBaHus BEIPAXKEHUM, COEPKALINX KBAaIPATHBIE
KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

HUcnonp3oBarh 3amucu OOJBIIMX W MAaJBIX YHCEI C
MTOMOIIIBIO JIECITUYHBIX ApoOel u creneHei yucna 10

AnreOpandeckre BhIPaKEHHUS

2.1

[IprMeHATh NMOHATHE CTENEHU C LEJIbIM IOKa3aTeleM,
BBINIOJIHATHh MPE0OPa30BaHUs BBIPAXKEHHM, COAEPIKAILIUX
CTEIIEHU C LICJIBIM II0Ka3aTelIeM

2.2

BrinonHsaTh TO>K/IECTBEHHbIE npeoOpa3zoBaHus
palMOHATIBHBIX BBIPAKEHUI HA OCHOBE MIPABUJI JEUCTBUM
HaJl MHOTOWIEHAMHU U alnredpandyecKuMu ApoosiMu

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIN
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[IpumeHnsaTs npeoOpa3oBaHUs BBIPAXKEHUHN JJIA PEIICHUS
Pa3IMYHBIX 33]]a4 U3 MAaTEMAaTUKHU, CMEKHBIX ITPEIMETOB,
U3 peabHOM MPAKTUKU

YPaBHeHI/I}I N HCPABCHCTBA

3.1

Pemiate  JMHEHHBIE KBaJpaTHEIC aBHEHUA WU
9

palMOHAJIbHBIC YPABHEHUS, CBOISAIINECS K HUM, CUCTEMBI

JIByX YPABHEHHM C JIByMs IEPEMECHHBIMU

3.2

[IpoBoguTh mpoCTEWIINE WCCICAOBAHUS YPABHEHWU W
CUCTEM YpaBHEHHMH, B TOM YHCIE C NPUMEHECHHEM
rpaguuecKux npeacTaBlieHni (YyCTaHABIMBATh, UMEET JIU
YPaBHEHHME WM CHUCTEMAa YPABHEHWM pEILIECHUSA, €CIIU
HUMEET, TO CKOJIbKO, U TTpoYee)

3.3

[TepexoauTh OT CIIOBECHOU (POPMYTUPOBKH 3a7a4u K €€
anreOpanvyecko MOJIeTU C TMOMOIIBIO COCTaBJICHUS
YpaBHEHMUS UK CUCTEMBI YPABHEHHM, UHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJlayd TMOJIyYEHHBIN
pe3yabTar

3.4

[IprMeHATP CBOMCTBA YHCIOBBIX HEPABEHCTB IS
CpPaBHEHHS, OLICHKH, PEIIaTh JIMHEHHBIC HEPABEHCTBA C
OJTHOM MIEPEMEHHOM M UX CUCTEMBI, 1aBaTh IpahuuecKyro
WUTIOCTPALMI0 MHOXECTBA PELICHUM HEPAaBEHCTBA,
CHUCTEMBI HEPABEHCTB

OyHKUIHUH




[ToHuMaTh 1 UCTIOJIB30BATh PYHKIIMOHAIBHBIE IOHATUS U
S3bIK ~ (TEPMUHBI, CHUMBOJIMYECKHE  OOO3HAYCHUS ),
4.1 ONpeAeNATh 3HaueHHe (QYHKIUU 10  3HAYCHHIO
apryMeHTa, OMNpeAeNsATh CBOMCTBA (QYHKIHMH 1O €&
rpaduky
Ctpouth rpadvku dJIeMEHTAPHBIX (DYHKIIMA BUIA:
y=k/x
y
4.2 =
kix
, ¥y =x%, y = X3 y = [X|, onuChIBaTh CBOMCTBA YUCIOBOU
byHkuuu 1o e€ rpaduky
9 KJIACC
Kon IIpoBepsiemble peaMeTHbIE Pe3yabTAThI 0CBOCHUS
NPOBEPSIEMOI0 | OCHOBHOI 00pPa30BaTe/IbHOI NPOrPaMMBbI OCHOBHOI'O
pe3yJbTara 001ero odopasoBaHus
1 Hucna v BBIYUCIIEHUS
1 CpaBHUBaTh M yHOPSNOYUBATH pAlUOHAIBHBIE U
' UppaIMOHAIILHBIC YKCIa
BrimonsaTs apupmeTnyecKue NENCTBUS c
19 pallMOHAJILHBIMM ~ YHUCJIAMH, COYeTash yCTHbIE W
' NACbMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHATBHBIMU YUCIaMU
13 Haxonuth 3HaueHusi cTeneHeu ¢ 1elbIMU MOKa3aTeIsIMU
' U KOpHEM, BBIYUCIISATh 3HAYEHHUS YUCIOBBIX BBIPAKECHUIN
OKpyryisiTh  JIEUCTBUTENbHBIC  YKCIIA,  BBITOJHSTH
1.4 NPUKHUKY pe3yJibTaTa BBIYMCIICHUHN, OLICHKY YMCJIOBBIX
BBIPAXKECHUN
2 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEWHBIE W KBaJgpaTHbIE  ypaBHEHU,
2.1 ypaBHEHUS, CBOJSIIMECS K HUM, TPOCTEHITHE APOOHO-
palMOHAJIbHbIE YPAaBHEHHUS




2.2

Pemats cucteMsl IBYX JIMHEWHBIX YPABHEHUM C IBYMsI
MIEPEMEHHBIMU U CHUCTEMBI JBYX YPaBHEHUMW, B KOTOPBIX
OJHO YPABHEHUE HE SIBJSCTCS JTUHEUHBIM

2.3

Pemath TekcTOBBIE 3a1auM anreOpanueckuM CIocoOoM ¢
IIOMOUIBIO COCTABJICHHSI YPABHEHUS WA CUCTEMBI JIBYX
YPAaBHEHHM C IByMS ITIEPEMEHHBIMU

24

[IpoBoauTh MpoCTEHIINE HCCIENOBaHUS YpaBHEHUH U
CUCTEM YpaBHEHHUH, B TOM 4HCIE C INPUMEHEHHEM
rpaguuecKkux IIPEACTaBICHAN (manpumep,
yCTaHABJIMBaTh, MMEET JIM YypPaBHEHUE WIM CHCTEMa
YpaBHEHUH PEILIEHUs, ECIIH UMEET, TO CKOJIBKO)

2.5

Pemlare  5MHEMHBIE ~ HEPABEHCTBA,  KBAJAPATHBIC
HEpPABEHCTBA, M300pa)kaTh PEIICHUE HEPABEHCTB Ha
YHCJIOBOM MPSMOM, 3aMKUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB

2.6

Pemate cHCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABCHCTB, BKJIIOYAIOIIAE KBAJAPATHOE HEPABEHCTBO,
n300pa)kaTh pEIICHUE CUCTEMbI HEPABEHCTB Ha YU CIIOBOU
MIPSIMOU, 3aMMCBIBATh PEIICHUE C OMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PELIEHUU PA3TUYHBIX
3az1a4y

OyHKIIMU

3.1

Pacnio3naBath (yHKIIMM U3yueHHBIX BUAOB. [loka3piBaTh
CXEMaTUYECKH  PACHOJIO)KEHHE Ha  KOOPAMHATHOM
wiockoctu rpadukoB GyHKuMA Buga: y=kx, y=kx+b,
y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4YCHUU
K03((PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA

3.2

[loka3piBaTh  CXeMAaTMYeCKH  pACIHOJIOKEHHE  Ha
KOOPJIMHATHOM TJIOCKOCTU TpaduKoB (GYHKITUN BUIA Y =
VX, y = |X| 1 onuchIBaTh CBOMCTBA (DYHKIIMIA

3.3

Ctpouth u U300pakaTb CXEMaTHYECKH TpaduKu
KBQIPAaTUYHBIX  (DYHKITHA, ONUCHIBATHL  CBOMCTBA
KBaIPATUYHBIX (YYHKIIHHA 110 UX rpadukam

3.4

Pacno3naBaTh kBampaTHyHyr0 (QYHKIMIO 1O (opmyre,
OPUBOAUTH TPUMEPHl KBAAPATUYHBIX GYHKIUNA U3
peanbHOM KU3HU, PU3NKH, TEOMETPUH




Apudmernueckas 1 reoMmeTpuUecKasi Iporpeccuu

Pacnio3HaBaTh apu(pMETHUYECKYyI0 U TE€OMETPUYECKYIO

41 IPOrPECCUU IPH PA3HBIX CIIOCO0AX 3aJaHus
BBIMOJIHATE BEIYUCIEHUS C UCIOIB30BaHUEM (POPMYII 7~
4.2 ro uieHa apu(pMETHYECKOM M  IeOMETPHYECKOM
IPOIrPECCUii, CyMMBI IIEPBBIX N YICHOB
43 M300pakaTh 4ieHbl MOCIENOBATENLHOCTH TOYKAMU Ha
' KOOPIMHATHOM IJIOCKOCTH
Pemars  3amaud,  CBS3aHHBIE C  YHCJIOBBIMH
44 HOCIENOBATEILHOCTMA, B TOM UYHCJIE 3aJaud W3

peanpbHOM JKM3HU (C HCIOIB30BAHUEM KaJbKYISITOPA,
IU(POBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
| Yucna v BBIYUCIEHUS
Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO]T OT OAHOU (HOPMBI
1.1 3amucu Apobeil k napyroi. [loHsiTue panMOHAIBHOrO YMHCHA,
3aMuCh, CPABHEHUE, YIIOPATOUYMBAHUE PALIMOHAIBHBIX YUCET
12 ApudmMernueckre JIEUCTBUS C PAIMOHAIBHBIMU  YHCIIAMHU.
' Pemenue 3amay u3 peaibHOM MPAKTUKKU HA YaCTH, HAa IpoOU
CreneHb €  HaTypalbHBIM  IIOKAa3aTElEM:  ONPEACIICHHUE,
1.3 npeoOpa3oBaHue BBHIPAXXCHHN Ha OCHOBE ONpPENENICHUs, 3alKCh
OOJBIINX YUCEN
[TponeHThI, 3amuch MPOLEHTOB B BUJIE APOOM U ApoOU B BHUIE
1.4 MpOIEHTOB. Tpr OCHOBHBIE 3a]a4M HA IPOLICHTBI, PEIICHUE 3a7a4
U3 pEAIbHOW MPAKTUKH
L5 [IpumMeHeHue  MPU3HAKOB  JCIUMOCTH,  pa3jOKEHUE  Ha
' MHOYKUTEIN HAaTypalbHbIX YHCEI
L6 PeanbHble 3aBUCUMOCTH, B TOM 4YHCIE TpsiMas W oOpaTHas
' POTOPIHOHATEHOCTH
2 Anrebpanyeckue BbIpaKEHUS
71 IlepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKEHUS C IEPEMEHHOM.
' JonycTuMble 3HAUEHHS IEPEMEHHBIX
5 [IpencraBiieHre 3aBUCUMOCTH MEXJy BEIUYMHAMHU B BHJC
' dbopmybl. Beruucnenus no gpopmynam
)3 [IpeoOpazoBanre OYyKBEHHBIX BBIpaKEHUN, TOXKIESCTBEHHO
' paBHBIE BBIPAKECHUS
24 CBoJicTBa CTENEHM C HATyPAJIbHBIM IIOKA3aTeIeM
)5 Opnnowiensl 1 MHOTOUJieHbl. CTenenb MHOTOUIeHa. CloXKeHue,
' BBIYUTAHUE, YMHOXEHUE MHOTOUJICHOB
DopMyJibl  COKpPAIIEHHOTO YMHOXKEHHMS: KBaJApaT CYMMBI H
2.6 KBaApaT pa3HoCcTH. PopMyJiia pa3HOCTH KBAaApaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJH
3 YpaBHeHus




31 YpaBHEHUE, KOpPEHb YpaBHEHUS, HpuaBI/IJIa npeoOpa3zoBaHus
YpaBHEHUS, PABHOCHJILHOCTh YPAaBHEHHI
39 JInHeHOE ypaBHEHUE C OJIHOM MEPEMEHHOW, YHUCIO KOPHEH
' JMHEWHOTO YPABHEHUS, PEIICHUE JTUHEWHBIX YPABHEHUN
13 CocraBineHue ypaBHEHUWW [0 YCIOBHIO 3ajaadd. PelieHue
' TEKCTOBBIX 337]a4 C IOMOILIbIO YPaBHEHHUI
34 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
CucreMa IBYX JMHEHHBIX YPAaBHEHUN C JBYMsI NIEPEMEHHBIMH.
3.5 Pemenue cucteM ypaBHeHH cmocoOOM MOACTaHOBKU. [Iprumepbl
peleHns TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPAaBHEHUN
+ Koopnaunate! u rpadpuku. OyHkimu
4.1 Koopaunara Touky Ha nmpsamoi
49 YucnoBble TpoMexXyTKU. PaccrosHue Mexay ABYMs TOYKaMHU
' KOOPAMHATHOM MPSIMOH
43 [IpsimoyrosibHast cucteMa KoopauHar, ocu Ox u Oy. Abciucca u
' OpJVMHATA TOYKHU HAa KOOPJIAWHATHOU INIOCKOCTH
44 [Tpumeps! rpadukos, 3agaHHbIX Qopmynaamu. UreHue rpadukoB
' peabHBIX 3aBUCUMOCTEN
4.5 [Tonsitue dynkuuu. ['padux pynkumuu. CroiicTBa GyHKIIUN
4.6 JIuneiinas pynkuus, e€ rpapuk. ['padux dynkunn y = [x|
47 ['paduueckoe pemieHne JIMHEHHBIX YPAaBHEHMH W CHUCTEM
' JIMHEHHBIX YpaBHCHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
| Hucna v BBIYUCIIEHUS
11 KBagpatubiii kopenb u3 yucia. [lonstue o0 mppannroHaIbHOM
' yucne. JlecaTnunbie NpUOIMKEHNS UPPALIMOHATIBHBIX YUCEN
CpoiicTBa apu(pMETUUYECKUX KBAAPATHBIX KOpPHEHM H UX
1.2 OpUMEHEHUE K NPeoO0pa3oBaHUIO YHCIOBBIX BBIPAKEHUN U
BBIUUCIICHUAM. J[eliCTBUTEIIbHBIC YHCIIA
13 Crenenp ¢ nenblM mokazareneM W €€ cBoiicTBa. CraHmapTHas
' 3allUCh YHCIIa




2 AnrebpanvecKkue BhIPaKCHUS

)1 KBagpatHblii TpExuiieH, pa3iokKeHUe KBaIpaTHOTO TPEXUJIEHA Ha
' MHOKHUTENN

5 AnrebOpandeckas 1poOb. OCHOBHOE CBOWCTBO ajreOpanvecKoit
' apoou

)3 Cnoxenue, BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE anreOpandecKux
' apooeii

24 PanrionanpHblie BhIpaXKEHUS U UX MPeoOpa3oBaHKe
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBanmpatHoe ypaBHeHue, ¢Gopmysna KOpHEM KBaJpaTHOIO
' ypaBHenus. Teopema Buera

3.2 Pemenune ypaBHEHN, CBOIAIINXCSA K JIMHENHBIM U KBAaJPATHBIM

3.3 [Ipocreiimre qpoOHO-palMOHATBHBIC YPaBHEHUS

I'paduueckas  mHTEpmperauus  ypaBHEHUH  C  JBYMH

3.4 MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHUU C JBYMS

' nepeMeHHbIMU. [IpuMepbl pelIeHHsT CHCTEM HEJIMHENHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMU

3.5 Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM crocoOom

3.6 UucnoBele HEPABEHCTBA U X CBOMCTBA

3.7 HepaBeHCcTBO ¢ 01HOM NTEpEMEHHOM

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

3.9 JIvHeHbIE HEPABEHCTBA C OJJTHOU MEPEMEHHOMN

3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 DOyHKIUH

41 [Tonsitue dynkuuu. OOMacTh oOMNpeneIeHUsT M MHOMXKECTBO
' 3HaueHui PyHkiuu. CrocoOsl 3agaHus GyHKITAN

4.2 I'padux bynakimm. Urenne cBOWCTB PyHKITUU TI0 €€ TpaduKy

43 [Tpumepsl rpa@ukoB GyHKIMMA, OTPAKAIOIMINUX PeaIbHbIE
' IPOIIECCHI

44 dyHKIUH, OTIMCHIBAIOIIINE IpsIMYIO0 u o0paTHYy10
' IPOINOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TpapuKu

4.5 OyHKIMH y =x7, y = x’

4.6 Oyukuuu y = [x, y = |x|

4.7 I'paduueckoe peleHre ypaBHEHUN U CUCTEM YpaBHEHU I




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yuca 1 BBIYUCIICHUS
11 PanmoHalibHble 4uMCHa, WPPAUMOHAIBHBIE YHUCIA, KOHEYHBIE H
OECKOHEUHBIE JECATUYHBIE TPOOH
MHOK€ECTBO JIEVCTBUTENBHBIX YUCEII, JEUCTBUTEIBHBIE YUCIIA KAK
19 OeCKOHEUHbIE JIeCITHYHbIE JpoOu. B3aumMHO OJHO3HAYHOE
° COOTBETCTBHE MEXKJYy MHOKECTBOM JICMCTBUTEIBHBIX YHCENI W
KOOpAUHATHOM NpsiMON. CpaBHEHHE IEVCTBUTEIbHBIX YHCEN
1.3 Apudmerrueckue IeUCTBUS C IEWCTBUTEIILHBIMU YUCIAMU
N3mepenusi, npuOIMXKeHUs, OLEHKU. Pasmepsl  0O0BEKTOB
OKPYKaIOIIEr0 MHUPA, JIMTEILHOCTh MPOLECCOB B OKPYKAOIIEM
1.4 mupe.  [Ipubnwx€HHOE  3HAYEHHE  BEJIUYUHBI, TOYHOCTH
npubmmxkenus. Oxpyrienne uucen. [lpukuaka u  OlleHKa
pPE3YIBTATOB BHIUHCIICHHI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OTHOW EPEMEHHOMN
29 JluneniHoe ypaBHeHuWe. PemeHune ypaBHEHUN, CBOIAIIMXCSA K
' JIMHERHBIM
53 KBagpatHoe ypaBHeHue. Pemienne ypaBHEHMH, CBOIAIIUXCS K
' KBaJpaTHLIM
24 bukBaaparHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHHU
' TPETHEN U YETBEPTOM CTENEHEU PA3JI0KEHUEM HA MHOXKHUTEIN
2.5 Pemenue qpoOHO-panmoHaIbHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMS TIEPEMEHHBIMU U €0 Tpaduk
)3 Pemienne cucrem [IByX JIMHEWHBIX YpPaBHEHUHM C JBYyMs
' HepEMEHHBIMU
59 Pemenune CHCTelz/I IBYX YPaBHEHHM, OJTHO U3 KOTOPBIX JIMHEHHOE, &
JPyroe — BTOPOU CTEIECHU
510 ['paduyeckas wHTEprpeTanusi CUCTEMbl YpaBHEHHU C JAByMs
' HIepEMEHHBIMU
2.11 Perienre TEKCTOBBIX 3a/1au anreOpandeckuM Crocooom




2.12

Yucnosbie HCPaBCHCTBA U UX CBOMCTBA

2.13 Penienune MMHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOU
2.14 Pemenne cucrteM TMHEWHBIX HEPABEHCTB C OJHOU MIEPEMEHHOMN
2.15 KBanparnsie HepaBeHCTBA
516 ['padrueckas uHTEpIpETALIMSI HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIBYMsI IEPEMEHHBIMU
3 OyHKIMHU
31 KBampatnunas ¢ynkums, e€ rpaduk u cBoiictBa. Ilapabomna,
KOOPIMHATHI BEPIIUHBI Tapa00JIIbl, 0Ch CHMMETPHH MapaboIibl
3.2 ['paduixu bynkumii y=kx, y=kx+b u ux cBoicTBa
3.3 ['paduixu pynkumii y=k/x, y = x° 1 ux cBoiicTBa
34 ['paduxu pyHKUIMI , ¥ UX CBOKCTBA
4 YucioBble NOCIEA0BATEIBHOCTH
Onpenenenue U CIIOCOOBI 3aJlaHus YHUCJIOBBIX
4.1 MIOCJIEIOBATEILHOCTEH. 3amanue IIOCJIEI0OBATEILHOCTH
peKyppeHTHOM dhopmyoii u Gpopmynoit n-ro uieHa
49 Apudpmernueckas  nporpeccus.  Dopmynel  n-ro  4ieHa
' apu(pMETUYECKOI NPOrpecCuu, CyMMBI NEPBBIX /1 YICHOB
43 ['eomerpuyeckas  mporpeccusa.  Dopmysnasl  n-ro  4jeHa
' reOMETPUYECKON MPOrpeCCUU, CYMMBI IIEPBHIX /1 YICHOB
N300pakeHre YlIeHOB apu(METHUUECKOW U TE€OMETPUYECKOM
4.4 MIPOrPECCUN TOYKAMU HA KOOPJAMHATHOMU IJIOCKOCTH. JIMHENHBIN 1
AKCITIOHEHIUAIIBHBIN POCT
4.5 CnoxHbIe TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
MPOBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHHSA K NPEeAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM

NMPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus HA
ocHose ®I'OC

YMeHue - onepupoBaTh  MOHATUAMH:  MHOXECTBO,
MOJAMHOKECTBO, OMNEPAMU HAaJl MHOYKECTBAMHU;, YMEHHUE
ONEepUPOBATh MOHATUAMMU: Tpad, CBsA3HBIN rpad, AepeBo,
LIUKIJI, TPUMEHATh WX IpPU PELICHUU 3a7ad; yMEHUE
UCIIOJIb30BaTh rpauyeckoe MpeACTaBICHUE MHOXKECTB
JUISL ONKCAaHUSI pEeaJbHBIX IPOLIECCOB U SBJICHHM, MPHU
pEelIeHNH 3a7a4 U3 IPYTruX yYeOHBIX IPEIMETOB

YMeHue onepupoBaTh TOHATUSIMHU:  OMNpEIECHUE,
aKCHOMa, TEeopeMa, J0Ka3aTeNIbCTBO; yMEHUE
pacro3HaBaTh HWCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSI,
OPUBOJUTH TPUMEPHl W  KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIIAHUS BHICKA3bIBAHU I

YMeHue onepupoBaTh NOHATUSAMU: HATYPAJIbHOE YHUCIIO,
IIPOCTOE M COCTABHOE YMCIO, AEIUMOCTh HATYypPAIbHBIX
4yucesl, INPU3HAKU ACIMMOCTH, LEI0E YHUCIO0, MOAYJb
9yHucia, OOBIKHOBEHHass Ipo0b W JecATUYHAs JpoOb,
CTaHJAPTHBIM BHUJ YHUCJIA, PalUOHAIBHOE YMCIO,
UPPALUOHATBHOE YUCIIO, apUPMETHIECCKUN KBaPATHBIN
KOpPEHb, YMEHHME BBIIOJHATh JCHCTBUS C YHUCIAMH,
CpaBHMBATh M YHOPSAOYMBATH YHCIIA, MPEICTABIATH
Yyycjla Ha KOOPAMHATHOW MPSIMOMW, OKPYIJIATH YUCIIA,
YMEHHME [IeJIaThb IIPUKUIKY UM OLEHKY pe3yJibTaTra
BBIYHCIICHU U

YMeHue ornepupoBaTh MOHATUSIMH: CTEIEHb C LEJIBIM
nokasarejieM, apu(@METHYEeCKUi KBaJpaTHbIM KOPEHD,
MHOTOYJICH, aireOpamdeckas JapoOb,  TOXKIECTBO;
3HAKOMCTBO C KOpPHEM HATypajbHOW CTENEeHH OOJIbIIe
€IVHUITBI, YMEHUE BBITIOTHATh PAcuéThl 1Mo GopmMyam,
npeoOpa3oBaHus LIENbIX, JTPOOHO-paIMOHATBHBIX




BBIPDAKEHUA W BBIPAKEHUN C KOPHSIMH, pa3IOKEHHE
MHOIOWIEHa Ha MHOXHWTEIUM, B TOM YHCIE C
UCIONIb30BaHuEM (opMyn pa3sHOCTH KBaApaTOB U
KBaJpara CyMMBbI U Pa3HOCTH

YMeHune onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO,
YpaBHEHHE C  OJHOM  NEPEMEHHOM,  YHCIIOBOE
HEPABECHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE
permaTh JUHEHHbIC W KBaJpaTHBIE YpaBHEHUS, APOOHO-
palMOHAJIBHBIE YPAaBHEHUS C OJHOW IEPEMEHHOM,
CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHWM, JIMHCHHBIC
HEPABEHCTBA M WX CHUCTEMbI, KBaJpaTHbIE U JIPOOHO-
palMoHaJIbHbIE HEPABEHCTBA C OJTHOM ITEPEMEHHOM, B TOM
YUCIIE€ TPU PEUIEHUH 3a7ad W3 JAPYTUX NPEAMETOB H
MPAKTUYECKHUX 3a1ad4; YMEHUE HCIIOJIb30BaTh
KOOPJIMHATHYIO MPSIMYI0 U KOOPAWMHATHYIO IUIOCKOCTH
JUIsT U300pakKeHUsT pelIeHUN yYpaBHEHUI, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATUIMH: (QYHKUUsA, rpaduk
byHKINH, HYJU byHKIUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, IIPOMEKYTKH BO3pacTaHus,
yObIBaHUS, HauOoiblllee M HaUMEHbILIEE 3HAUCHUS
(YHKIIMM; yMEHHE OINEpUpOBaTh MOHATHAMH: MpsMas
IPONOPLHMOHATILHOCTD, JMHENHas byHKLMS,
KBaJpaTU4IHas GyHKUMA, oOpaTHas
MPOMOPLUUOHAIIBHOCTD, Tapaboia, rurepoosia; yMEHHUE
CTpOUTH rpa@uKu PyHKIMI, UCTIOIB30BATh TPAPUKH 151
OITPEJICJIEHUS] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEM, JJIst
pelleHnss 3a1ad M3 JAPYrux Y4YeOHbIX MpPEAMETOB U
peaJIbHOM JKM3HM; yMEHHE BbIpaXKaThb (QopMylaMu
3aBUCUMOCTH MEX]1y BETMUUHAMHU

YmMenue ONEPUPOBATH MIOHSTUAMMU:
IIOCJIE0BATENBHOCTD, apudMeTnyecKas 151
r€OMETPUYECKAsT MPOrPECCUU; YMEHHE HCIIOJIb30BaTh
CBOMCTBa TMOCIJIEN0BAaTEILHOCTEH, (OPMYISIBI CyMMBI U
oO0l1ero wieHa npy peuieHuy 3ajav, B TOM Yuciie 3a1ad
U3 IPyTUX YYEOHBIX MPEIMETOB U pPeaibHON KU3HU




YMeHue pemath 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha
MPOIEHTHI, JOJU W 4YacTu, JBIXKEHHUE, padoTy, IEHY
TOBApOB U CTOMMOCTH NIOKYTIOK U yCJIYT, HAJIOTH, 3314l
U3 00JIaCTH yNpaBICHUS JUYHBIMA W CEMEHHBIMHU
¢buHaHCaMM);  YMEHUE  COCTaBJSATh  BBIPAKEHMS,
YpPAaBHEHHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO
3a/1a4M, UCCIEN0BATh MOJIYYEHHOE PELICHNUE U OLICHUBATh
paBAONOA00HOCTh MOMYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBarth MOHATUSAMU: (QUIYypa, TOUKa,
OTpPE30K, IpsMas, Iy, JJoMaHasi, yroj, MHOTOYTOJIbHUK,
TPEYrOJbHUK, PAaBHOOEIPEHHBIH U PaBHOCTOPOHHUMN
TPEYTOJIBHUKH, IPSIMOYTOIBHBIN TPEYTOJIBbHUK, MEIUAHA,
ouccekTpuca u BBICOTA TPEYTOJbHHKA,
YEeTBIPEXYTOJIbHUK, napajuiesorpamm, pomo,
MPSIMOYTOJIBHUK, KBaJIpaT, TParelus; OKPy>KHOCTb, KPYT,
KacaTelbHas; 3HAKOMCTBO C  IPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue peuiath 3aJayd, B TOM 4YHCIIE U3
MOBCEIHEBHOM JKM3HM, Ha HAX0XK/IEHUE T€OMETPUUYECKUX
BEJIMUMH C MPUMEHEHHEM M3Y4YEHHBIX CBOWCTB (UTYp H
dakToB

10

YMenue omnepupoBaTh MOHATHSAMH: PAaBEHCTBO (uryp,
PaBEHCTBO  TPEYrOJbHUKOB;  NApajuIeIbHOCTh U
NEPIEHINKYIIPHOCTh MPSAMBIX, YTOJI MEXIY MPSIMBIMH,
NEePHEeHANKYJISAP, HAKIIOHHAs, MPOEKLKs, Togo0ue puryp,
no00HbIE TPEYTOJbHUKHA, CHUMMETPHUS OTHOCHTEIHHO
TOYKM W TPSMOH; yMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHUI0O U mojobue ¢Guryp, mnapauiebHOCTh H
HEPIEHIUKYISIPHOCTh MPSIMBIX B OKPY’KaIOILLIEM MUPE

11

YMeHue oneprupoBaTh NOHATHUSIMU: JJIMHA, PACCTOSTHUE,
yroan (BeIMYMHA YIVIAa, CHUHYC M KOCHHYC Yyrja
TPEYroJIbHUKA), TUIONIa/lb; YMEHUE OLIEHUBATh pa3Mepbl
IpeaIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHUE
OpUMEHATh  (GOpMyJbI  NEpUMeTpa W IUIOIIAIH
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAH
Kpyra, o0bemMa MNPSIMOYTOJBHOTO Mapajlielenunenaa;
YMEHHE MIPUMEHSTh MIPU3HAKA PaBEHCTBA
TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYIOJIbHUKA,




TeopemMy [Tudaropa, TPUTOHOMETPHUUECKHE
COOTHOILICHMS ISl BBIYUCIICHUS JJIMH, PaCCTOSHUMH,
IIJIOIIAJIEN

12

YMeHnue wu300paxaTh IUIOCKUE (GUTYPBI M HUX
KOMOHMHAIIMK, TPOCTPAHCTBEHHBIE (UTYPBHI OT PYKH, C
MTOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEICTB M0 TEKCTOBOMY HJIM CUMBOJIBHOMY OIHCaHHUIO

13

YMeHue OIICPUPOBATL IIOHATHAMHU: IIPAMOYI'OJIbHAA
CUCTCMA KOOPAHWHAT, KOOPANHATHI TOYKH, BEKTOP, CyMMa
BCKTOPOB, ITPONU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC
IIPOU3BCACHHUC BCKTOPOB, YMCHHC HCIIOJIB30BaTh
BCKTOPBI U KOOPAWHATHI AJIA IIPCACTABIICHUA OAHHBIX U
peumicHuAg 3ada4, B TOM YHCIIC U3 OPYIUX y‘IG6HI>IX
IMpcaAMCTOB U peaJIBHOﬁ KN3HHU

14

YMeHue omnepupoBarb MNOHSATHUSAMHU: CTOJOMKOBBIE U
KpYyTOBBIE JMarpaMMsl, TaOJIUIBL, cpenHee
apudmeTnyeckoe, MeiMaHa, HAauOOJIbIIIEe U HAUMEHbLIEE
3HaYeHHUs, pa3Max YHUCIOBOrO Halbopa; yMeHue
U3BJIEKaTh, HMHTEPIPETUPOBATH M MPeoOpPa3OBBIBATH
uH(poOpMaIMIO, MPEACTaBICHHYI0 B Ta0nuIax W Ha
JUarpaMMax, OTPaKarollylo CBOMCTBA U XapaKTEPUCTHKHU
peanbHBIX MPOLIECCOB U SIBJICHUI; YMEHHUE PaCIIO3HABATh
U3MEHYMBBIEC BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATHUSAMHU: CIyYaWHBIA OMBIT
(ciydaliHbI SKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE
(2JIeMEHTapHBIM UCXO0JT) CIYYAHOTO OIMbITa, CIydailHOe
COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE HaXOIUTh
BEPOATHOCTH CIy4YallHBIX COOBITUM B OMNBITaxX C
PAaBHOBO3MOXHBIMH ~ DJIEMEHTApPHBIMU  COOBITHSIMU;
YMEHHE pelmaTh 3aa4ud METOJOM OpraHW30BaHHOIO
nepebopa M C MCHOJB30BAaHUEM MpPABHIIA YMHOXKEHHS,
yMEHHUE OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHMA U
SBJICHUM, MIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpY)KaroIllleM MHUPE U B
’KU3HU; 3HAKOMCTBO C IIOHSATHEM HE3aBUCHUMBIX COOBITUH;
3HaKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €r0 POoJIbIO B
MacCCOBBIX SIBIICHHSIX
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YMeHue BoIOMpATh MOIXOIAIINN U3YUYSHHBIH METO JJIst
pelIeHus 3a1a4M, IPUBOAUTH MPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIE U KU3ZHU, PACIIO3HABATH
MpPOSIBJIEHWE 3aKOHOB MaTE€MaTUKM B  HMCKYCCTBE,
ONMCHIBATh  OTJCNbHBIE  BBIJAIONIUMECS  PE3YJIbTaThl,
MOJIyYCHHBIE B XOJI€ pa3BUTUSI MaTEMATHUKU KaK HAYyKH,
MPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHUH M HX
ABTOPOB B OT€UECTBEHHON M BCEMUPHOW UCTOPUU




IHHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA
| Hucna v BBIYUCIEHUS
1.1 HarypanbHubie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIIBIX YACEIT
12 OOBIKHOBEHHBIC M JACCATHYHBIC JIPOOH, MPOICHTHI, OCCKOHCYHBIC
' NepPUOUYECKUE TPOOHU
13 Pannonanbabie yuca. Apudmernueckue ornepanuu Cc
' pallOHAILHBIMU YHCIIAMU
14 JleficTBuTenbHble  yucia.  ApudMeTHYECKHEe  Omepaluu ¢
' NEeUCTBUTEIBHBIMU YUCIaMU
L5 [Tpubnu>kEHHBIE BBIYUCIICHUS, TMpaBUia OKPYTJEHUS, MPUKUAKA U
' OIIEHKA pe3yJIbTaTa BEIYMCICHUIN
2 AnreOpandeckre BbIpaKCHHS
2.1 bykBeHHbIE BbIpaxkeHUs (BbIPaKEHUS C TEPEMEHHBIMH )
29 Crenenbp ¢ wenbiM mnokazatenemM. CTeNneHb C PpalMOHAIBHBIM
' nokaszareneM. CBONCTBA CTENEHU
2.3 MHorousneHsl
24 AnreOpandeckast JpoOb
)5 ApudmMernuecknii KOpeHb HATypaJibHOW cTemneHu. JlelcTBus c
' apu(pMETUYECKUMU KOPHSIMU HATYpaJbHON CTEICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 enbie wu  apoOHO-palMOHaNIbHBIE  ypaBHEeHHs. CHCTEMBl U
' COBOKYITHOCTH ypaBHEHHUH
39 [enbie u ApoOHO-palMOHANbHBIE HepaBeHCTBA. CHUCTEeMBI U
' COBOKYITHOCTH HEPABEHCTB
3.3 Pelienne TekCTOBBIX 3a/1a4
4 UucnoBeie MOCIEI0BATEIBHOCTH
4.1 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH
49 Apudmernueckass u reomeTpuueckas mporpeccun. Dopmyna
' CITOKHBIX TIPOLIEHTOB
5 OyHKIUHU




Oyukuus, crnocodsl 3aaanusa Gynkuuu. ['paduk ynkumu. O6mactpb
OTpeieNieHUus] U MHOXKECTBO 3HaueHuil Qynkumu. Hymu ¢yskimm.

5.1 [IpoMeXyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH
bynkuuu. MakcumyMbl U MUHUMYMbl (yHKuuu. Haubonbinee u
HauMEHbIIIee 3HauYeHne (PYHKIIMKU Ha POMEXKYTKE

6 Koopaunate! Ha TpsAMOM U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlekapTOBBI KOOPANHATHI HAa TIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuyeckue GUrypbl 1 X CBOHCTBA

7.2 TpeyrosibHUK

7.3 MHOroyroyJibHUKH

7.4 OKpy»XHOCTb U KPYyT

7.5 N3mepenne reoMeTpuYeCKUX BETUYHH

7.6 BekTops! Ha MIIOCKOCTH

8 BeposTHOCTB U CTaTUCTHKA

8.1 OnwucarenbHasi CTATUCTUKA

8.2 BepostHOCTB

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1. Anrebpa. 7 knacc: yae0. 115 001eo0pa3oBaT. OpraHU3aIui ¢ MPUIOKEHUEM
Ha snexkTporHoM Hocutene / (FO.H. Makaperae, H. I'. Mungrok, K. U.
Hemkog, C. b. CyBopoga); oz pen. C. A. TensaxoBckoro. — 3-e uzn. — M. :
[Ipocsemenue.

2. Aunrebpa. 8 kiacc: yue0. 15 00111e00pa3oBaT. OpraHUu3alui ¢ MPUIOKEHUEM
Ha anekTpoHHoM Hocutene / (FO.H. Maxkapeiues, H. I'. Munmok, K. W.
Hemxkog, C. b. CyBopoa); nox pen. C. A. TenakoBckoro. — 3-e uzn. — M. :
[Ipocsenienue.

3. Aurebpa. 9 knacc: yue0. 11s o011eo0pa3oBaT. OpraHu3aiuil ¢ IPUIOKEHUEM
Ha snekTpoHHoM Hocutene / (FO.H. MakapsiueB, H. I'. Munniok, K. .
Hemkos, C. b. CyBoposa); oz pexn. C. A. TensaxoBckoro. — 3-e uzn. — M. :

[Ipocsenienue.
METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. JI. M. 3BaBuy, JI. B. Ky3nenona C. b. CyBopoBa. [{unaktuueckue
MaTtepuaibl o anredpe ans 7 knacca. — M. : IIpocBeiienue
2. JI. 1. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBoposa. /lugaktuueckue
MaTtepuabl o anreope ais 8 kinacca. — M. : [Ipocselenue
3. JI. 1. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBopoBa. /luaktuyeckue

MaTtepuaibl o anrebpe ansg 9 knacca. — M. : IlpocBemienue

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bubmmoreka IIOK https://m.edsoo.ru/7f419d08




