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MNOACHUTEJIbHAS 3AITNCKA
Pabouas nporpamma no anredpe paszpaboTaHa Ha OCHOBE:

- Ilpukxaza MunnpocBemenuss Poccum ot 31.05.2021 N 287 "OO yTBepkIeHHH
denepanbHOrO0 TroCyAapCTBEHHOrO0 OOpPa30BATEIBLHOTO CTAHJAPTa OCHOBHOIO OOILEro
oOpa3oBaHus" (C U3MEHEHUSIMU U JJOTIOJIHEHUSAMN);

- @enepanpHOil 00pa3oBaTENIbHOM MpPOrpaMMbl  OCHOBHOIO  001Iero oOpa3oBaHMs,
YTBEP)KICHHON mnpukazoM Munmnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6
yTBepkAeHUH (enepaibHOl  00pa3oBaTelbHOW MPOrpaMMbl  OCHOBHOIO — OOIIEro
00pa3zoBaHus» (C UBMEHEHUSIMU U JTOTIOJTHEHUSIMHU );

- Tlonoxenuss «O paboueil mporpamme y4eOHOro MpeaMera, Kypca TOCyAapCTBEHHOIO
OrOKETHOTO 00IIe00pa3oBaTeNbHOrO yupexkaeHus aureil Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUUECKHM TUIICH.

Hacrosimass ~ paGouass  mporpamMMa  sIBJISIETCS ~ COCTAaBHOW — 4acThl0O  OCHOBHOM
00pa3zoBaTenbHOM TPOrpaMMbl OCHOBHOro o6Omiero o6pa3oBanus ['BOY mwummeit  No373
MockoBckoro paitona Cankt-IlerepOypra (coaepkaTenbHbIid pa3zen).

Anrebpa SBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT U3y4eHNE OPYTrUX JAUCHUILINH KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO
[UKIIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl MPOJOJKEHHS O0O0pa3oBaHUsA M ISl MOBCEIHEBHOMN
KU3HU. Pa3zButue y oOydaromuxcsi HayuHbIX IPEICTABICHUNH O MPOUCXOXKACHUHM U CYIIHOCTH
anredpandyeckux aOCTpakiui, crnocobe OTpakeHHs MaTeMaTHUYecKOM HayKoW SBICHUH U
NPOIIECCOB B TIpUpOAE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCTHPOBAHHS B HAYYHOM
MO3HAHUM U B TPAKTHUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYUYHOTO MHUPOBO33PEHHS U KayecTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aaliTallid B COBpPeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIILIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeNCTBUS, BBIBOJBI, (popMynrpoBaTh yrBepxaeHus. OcBoeHHe Kypca anredpsl obecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIT JENYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHHUS, 0000IICHNE W KOHKPETHU3alHWI0, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
0o0yJaroImuxcsi, MOITOMY CaMOCTOSATEIIBHOE pELIeHHe 334ad OOydYaloUIMMHCS — SBISETCS
peanuzanuei AesiTeNbHOCTHOTO MPUHITUTIA O0ydeHUS.

B ctpykType mporpaMmbl yaeOHOTO Kypca «Anredpay yriayOon€HHOTO U3YYeHHUS] OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelbHO-METOMuYeckne JuHuH: «Yucnma W BBIYHCICHHUY,
«AnreOpandecKkue BBIpAKEHU», «YpaBHEHHS W HepaBeHCTBay, «DyHkmm». Kaxmas u3 aTux
COJIePKATEIHbHO-METOMYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSIKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUAMH. B xo/1e n3ydeHus Kypca 00yJarormmumMcst IPUX0IUTCS
JIOTHYECKH PACCYXkIIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBsI3W ¢ 3TUM B
mporpaMmy  ydeOHOTO Kypca «AusreOpa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI  JIOTHKH,
MPEJICTaBICHHBIE BO BCEX OCHOBHBIX paslieiax MaTeMaTHYecKoro oOpa3oBaHHS U
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anrebpay siBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie JuHUM «Yucina M BBIYHMCICHUS» CIYKUT OCHOBOM [UIsl JalbHEHIIEro
W3YYCHUS MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIILIICHUS,
(GOpMUPOBAHUIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO0 MPAKTHYECKUX
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HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM KHM3HH. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMupoBaHUEM MpPEACTABICHUN O JICHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHUE OCBOCHHS YHCIIOBOM
JIMHUH OTHECEHO K CpelHeMY 0011eMy 00pa30BaHuIo.

CogxepxaHue JBYX anreOpandecKux JIUHUH — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYaOUIMXCS
MaTeMaTHUYeCKOro amrapara, HEOOXOAMMOIo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
PEeIMETOB U OKpYXkarouiei peaabHocTU. Ha ypoBHE OCHOBHOIO 00111€T0 00pa30BaHus y4eOHBbIi
MaTepuan TCPYHNIUPYETCsl BOKPYr palUMOHAIBHBIX BbIpaXeHHH. Anrebpa IeMOHCTPUPYET
3HaYCHHE MATEMAaTHKU KakK s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTW4YeCKHX MoJelneil, OmucaHus
IPOIECCOB W SIBICHUH peanbHOro Mmupa. B 3amaum oOyueHus anreOpe BXOIAT TaKkKe
JanbHEeWIee pa3BUTHE AalNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, MJIs
OCBOEHHUsI Kypca UHGOPMATUKHU, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PAaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOJIBHBIX ()OPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAIEIeHO Ha  IOJIy4eHHE
o0ydJaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH NIl OMUCaHUS
U HCCIEN0BaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHM B mpupoje u oOuiecte. M3yuenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONb30BaTh pa3IMYHbIC
BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MATEMATUKH — CIIOBECHOTO, CUMBOJIMYECKOTO, TpaduiecKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MATEMAaTUKH B Pa3BUTHH [[UBHIN3ALUN
U KYJIBTYpPHI.

VYrnyOonéuusld  Kypc  anreOpbl  XapaKTepU3yeTcsl  M3yYE€HUEM  JIOTOJHUTEIBHOIO
TEOPETUYECKOro ammapara M CBS3aHHBIX C HUM METOJIOB pelIeHus 3aaay. Anredpa sBiseTcs
A3BIKOM JUIsl ONUCAHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXMT OCHOBOM MaTeMaTH4ecKOoro
monenupoBanus. [Ipu 3ToM camMu O0OBEKTHI MaTeMaTHYECKMX yMO3AKIIOUYEHUH M MPUHSATHIC B
anredpe npaBuia UX KOHCTPYHMPOBAHHUS CHOCOOCTBYIOT (POPMUPOBAHNIO YMEHUIM 00OCHOBBIBATh
U JIOKa3blBaTh CYXJEHHUS, Pa3BUBAIOT MaT€MaTHUYECKyI0 MHTYUIUIO, KPAaTKO M HarjsaHO
PAaCKpBIBAIOT MEXAHMU3M JIOTHYECKUX MOCTPOSHHUN U y4aT WX MpUMEHeHHIo. TeM caMmbIM anredpa
3aHMMaeT OJHO W3 BEAYIIMX MECT B (DOPMHUPOBAHMHM HAYYHO-TEOPETUYECKOTO MBIILICHHS
o0ydJaronuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIE pasJiesibl cojepxaHus: «Yuciaa M BBIYUCICHUSNY,
«AnreOpanyeckue BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3ydenune yueOHOTO Kypca «Anredpa» orBoautcs 442 daca: B 7 kiacce — 136 wacos (4
yaca B Heleno), B 8 kinacce — 136 yacos (4 vaca B Heneno), B 9 knacce — 136 vacos (4 gyaca B
HEJIETTIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucia v BbIYUCICHUSA

Panmonaneupie uncna. CpaBHEHHWE, YNOPSIOYMBAHHE M apHPMETHUECKUE JIEHCTBHUS C
pauMoHaNIbHBIMU YKcaaMu. YucaoBas npsmasi, MOyJb YHCTIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejaeM U €€ CBOMICTBA. 3alUCh 4uCla B JIECATHUYHOMN
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemienne TeKCTOBBIX 3adad apupMETHUYECKHM criocoOoM. Pemienue 3amad w3 peanbHOM
MpaKkTUKU Ha YacTH, Ha JIpoOH, HA MPOIEHTHI, MPUMEHEHHUE OTHOILICHUW W TPOMOPLUHM Npu
pellIeHnH 3aa4, pelIeHre 3a/1a4 Ha JBUKEHHE, paboTy, MOKYIKH, HATOTH.

Henumocts nenbix ynucen. CBONCTBA JEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbIE U Heu€THBIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaubGonpmumii oOmuii nenuTens ¥ HaMMEHbIee o0lee KpaTHOe ABYX 4ucen. B3ammHO
npocteie uncia. Anroputm EBkiuga.

Jlenenue ¢ ocTaTkoM. Apu(pMETHIESCKHE OTICPAIIUU HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BolpaxxeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHHs C NepeMeHHbIMU. [IpeacraBnenue
3aBUCUMOCTH MEXIYy BETMYUHAMU B BHUJI€ (DOPMYIIBIL.

ToxnectBo.  ToxknecTBeHHble  IpeoOpa3oBaHHA  AIreOpauvyecKUX  BBIPAKEHMI.
Jloka3arenbCTBO TOXKIECTB.

Onnounenbl. OHOWIEH cTaHAapTHOrO BuAa. CTeNeHb OTHOUICHA.

Mmuorounensl. MHorowieH cranmaptHoro Buaa. CremeHb MHorouwieHa. CrokeHue,
BBHIYUTAaHUE, YMHOXXEHHE W JieJieHne MHorouwjieHoB. [IpeoOpa3oBaHue 1EIOTO BBIpAXKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

@opMynbl COKpAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT PAa3HOCTH JIBYX
BBIPDAKEHHM, Ky0 CYMMBI M KyO pa3sHOCTH JBYX BBIp@XEHHH, Pa3HOCTh KBAJAPaTOB JBYX
BBIPOKEHHM, MPOU3BEACHUE PAa3HOCTH M CYMMBI JIBYX BBIPOKEHHM, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPaKCHUM.

PaznoxkeHne MHOTOWIeHAa HAa MHOXXHUTETH. BbhiHeceHHE OOIero MHOXKHUTENS 32 CKOOKH.
Merton rpynnupoBKH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHMH C OJHOU
MepEMEHHON. PaBHOCUIIBHOCTD YpaBHEHHUI. YPABHEHHE KaK MAaTEMATHUYECKAsT MOJEIb PEAIbHOMU
CUTYallHUH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ay C MOMOIIBIO JIMHEWHBIX ypaBHEHWU. JIMHEHHOE ypaBHEHWE,
cozepIKallee 3HaK MOZYJISL.

VYpaBHeHHE C JAByMs TEpeMEHHBbIMHU. ['paduk JIHMHEHHOTO ypaBHEHUS C JBYMsI
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMs MEpPeMEHHBIMH. [ paduyeckuii MeTo
pELIEHUs] CUCTEMBI JIMHENHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU. Penienne cuctemM JIMHERHBIX
YpaBHEHUN C JIBYMSI MEPEMEHHBIMM METOJOM MOACTAHOBKH M METOAOM cioxkeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYALINH.



DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele NpomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsimoyronbHast cucreMa KOOpAMHAT. AOCIMcca M OpJMHATa TOYKM Ha KOOPIWHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynamMu. YrteHue TpadUKOB peATbHBIX
3aBUCUMOCTEH.

OyHKIMOHATbHBIE 3aBUCUMOCTH MeXy BenuuuHamu. [lonstue ¢ynkiun. OyHKIusS Kak
MaTeMaThyeckas MoOJelb peanbHOro mponecca. O6nacte ompeaeneHuss U 00JacTh 3HAYCHUU
byakuun. CiocoOs! 3ananust pynkiuu. ['paduk Gynkmuu. [loHsTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHHI HA IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoN QyHkimu. ['paduk pynkmm y = |X|.
Kycouno-3ananusie GyHKINU.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBagpatHble kopHU. ApudMeTHdecKuil KBaJpaTHBIH KOpPEeHb U ero cpoiicTBa. [loHsTne
UppaluoHaIbHOr0 uucia. JledcTBus ¢ uppanuoHadbHBIMM uuciaMmu. CBoiicTBa JEHCTBUHM C
MppalMoOHaIbHBIMU YKciiaMu. CpaBHEHHE UPPALMOHATIBHBIX YHCEI.

ITpencraBneHus 0 pacCHIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIENbIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku crteneHeil. IIpuMeHeHHe OCTaTKOB K pPEIIEHUIO
YPaBHEHUH B LEJIBIX YMCIIAX U TEKCTOBBIX 3a7ad.

PazMepbl 0OBEKTOB OKPY)KAIOILIEr0 MHUpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJL YHCHA.

Auaredpanyeckune BbIPaKeHHUs

Anrebpanueckasi 1poOb. [lomycTMble 3HAUEHUSI NEPEMEHHBIX B IPOOHO-paIlMOHATBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoi Apodu. CriokeHue, BBIYUTaHNE, YMHOXKEHUE
U JlerieHue anredpandeckux qpodeit. Beraenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbupie  BbIpakeHus.  ToXJIeCTBEHHbIE  IPeoOpa3oBaHUs  PALMOHAIBHBIX
BBIPAKCHU.

JlonmycTuMble 3HAYeHHs] MEPEMEHHBIX B BBIPAKEHHSX, COAEPKAIIMX apUPMeTHUYEeCKHe
KBaJpaTHble  KOpHU. TOXXAECTBEHHBbIE  MPEoOpa3oBaHMUs  BBIPAKEHHMH,  COJEpIKAILIUX
apu@meTnyecKre KBaJpaTHbIE KOPHHU.

Crenenp ¢ 1ensiM IMoKazareaemM U e€ cBoiictBa. I[IpeoOpazoBaHue BBIpaXKEHUI,
COZIepKAIIUX CTEIIECHHU.

YpaBHeHHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEH KBaapaTHOro ypaBHeHMs. KoinuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOIAUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBaznpaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3ajad ¢ IOMOIIBIO KBAJPAaTHBIX YPAaBHEHUH.

HpoOHo-paninoHanbHble  ypaBHEHUsA. PemieHue npoOHO-parMOHANBHBIX  ypaBHEHHM.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHAIBHBIX ypaBHEeHMH. ['padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YNCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. CIOXKEHUE |
YMHOXXEHHE YHCIOBBIX HEpaBEeHCTB. OLeHUWBaHWE 3HAYCHMS BbIpaXeHMs. JlokazaTenbcTBO
HEPaBEHCTB.



IlonsiTHe O pelIeHHH HEpPaBEHCTBA C OJHOM IIepeMEHHOM. MHOXECTBO pelleHuin
HEpaBEeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO € OJHOM IMEPEMEHHOM M MHOXKECTBa €ro peiieHui. Pemienue
JIMHEMHBIX HEPABEHCTB C OJHOU NepeMeHHOM. CUCTEMBI U COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB
C OJIHOM IEepeMEHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOMU
IIEPEMEHHOM.

DOyHKIUHA

OO6nacTh omnpeneseHuss 1 MHOKECTBO 3HaueHUH (QyHkuuu. CriocoObl 3agaHus (yHKLUH.
I'padux ¢ynknuu. Yrenue coiictB pynkiuu mo e€ rpaduxy. I[Ipumepsr rpaduxoB QyHKIUH,
OTpaKAIOIIUX pealbHbIE MPOLECCHI.

Jlunetinas GyHkus. OyHKINHU, ONMCHIBAIOIIKE MPSMYIO U O0OpaTHYIO MPOMOPIIHOHAIEHBIC
3aBUCUMOCTH, UX I'pauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| u ux coiictBa. Kycouno-
3a/laHHbIe QYHKIUU.

9 KVIACC

Yucia ¥ BbIYMCICHHSA

Kopenp N-it crenenun u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U €€
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxaecTBeHHbIE MpeoOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIUX KOpPeHb N-il cTeneHwu.
ToxaecTBeHHbIE MPEOOpPa3OBaHUs BBIPAKEHUM, COAEpXKAIIUX CTENEHb C pallMOHAIbHBIM
[IOKa3aTEJIEM.

KBanparusiii TpéxuineH. KopHum kBazpaTHoro tpéxwieHa. PasnojkeHue KBaapaTHOIO
TpEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

bukBanpatHele  ypaBHeHMs. IIpumepel  NpUMEHEHMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEeHUN 3-i u
4-}i cTeneHen.

Pemenne npoGHO-paliioHaNbHBIX YPABHEHUH.

Pemenune cucreM ypaBHEHUH C J1ByMsl IEPEMEHHBIMHU. PelieHue mpocTeMlux cucreM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEHHBIX YPaBHEHHMM C JIByMs NepeMeHHbIMH. CHCTeéMa JBYX HEIMHEHHBIX YPaBHEHMU C
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PeallbHOM CUTYallUH.

YucnoBsle HEpaBeHCTBA. PerleHne TMHENHBIX HEpaBeHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBAa C OJHOW NepeMEHHOW. PelnieHune KBaapaTHBIX HEPABEHCTB
rpauyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeETOJ HHTEPBAJIOB JUIsl pPallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiiirie HepaBeHCTBA € MAPAMETPOM.

PelieHne TeKCTOBBIX 3a/1a4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTBo ¢ aByMs mepeMeHHbIMU. PelieHue HepaBeHCTBA C ABYMs IEPEMEHHBIMH.
CuctemMbl HEPaBEHCTB C JBYMs IEpEMEHHBIMU. [paduyeckuid METOJ pEIICHHs CHUCTEeM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA

Oynkius. CpoiicTBa (QYHKUMH: HyIH (QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
GYHKIMHA, TPOMEXYTKH BO3pACTaHUS U YOBIBaHUS (YHKIIMU, YETHBIE W HEUETHBIC (DYHKIINH,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUYCHUS (PYHKITUH.



KBanpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBONCTB KBaJpaTUYHOMN
bynkuuu s pemeHust 3agad. [loctpoenue rpaduka kBagpatuunoil ¢yHkumu. Ilomoxkenue
rpadguka KBaapaTHIHON (YHKIIMU B 3aBUCUMOCTH OT €€ ko3 unuentoB. ['paduku hyHKIMHA Y
=ax2, y = a(x — m)? u y = a(x — m)?> +n. IocTpoenue rpaguKoB (GYHKIUHA C MOMOIIHIO
peoOpa3oBaHUM.

Hpobuo-nmunetinas ¢pynkius. MccnenoBanve QyHKITUH.

Oyukius Y = X" ¢ HaTYpaJIbHBIM MOKa3aTeaeM N U e€ rpaduk.

YucsioBble NOC/I€10BATEILHOCTH H POrpeccuu

[Tonusitue YHCIIOBOM MOCJIeI0BATEIHHOCTH. Koneunsie u OeckoHeUYHbIe
nocieaoBarelbHOCTH. OrpaHuyeHHass IOCJIEN0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. CroCcOObI 3aaHus MOCIICIOBATEILHOCTH: OIMKMCATEIbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YiieHa, PEKYPPEHTHBIN.

Apudmerndeckast U reoMeTpuueckas mporpeccuu. CBONCTBa YICHOB aprU(PMETHUECKON U
reOMEeTpPHUECKON mporpeccuit. DopMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @OpMyJbl CyMMBI TEPBBIX N WICHOB apUPMETHYCCKOW H TeOMETPHUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimue npumepsl.

[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITIPOI'PAMMBI YVUEBHOI'O KVYPCA
«AJITEBPA» HA VIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBILIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMBI M0 MAaTeMaTHKE XapaKTEepPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

MPOSIBIICHUEM MHTEpEca K MNPOLIIOMY W HACTOSAIIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTE€MaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaM3alid €ro IpaB.,
MPEJCTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, MPOIIEyp TPaKIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JIOCTHIKEHUN
HAyKH, OCO3HAHUEM BXHOCTH MOPATbHO-ITHUYECKUX MPUHIIATIOB B IEATEILHOCTH YIEHOTO;

3) TPYA0BOI0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel
KU3HU 711 YCHEIHOM npodeccuoHaIbHOMN NIeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHH O0pa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :



CHOCOOHOCTBIO K SMOILIMOHAJIBHOMY M ACTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PELUICHUH, paCCYKICHH, YMEHUIO BHIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHoOCTEll HAYYHOI'O NMO3HAHUSA:

OpHEHTAIlMEeH B NIEATEIFHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX INpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIIOBEKAa, MNPHUPOAbI M OOIIecTBa, INOHUMaHHEM
MaTeMaTHUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHS HUBUIM3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCKOi
KYyJIbTYpOH KaK CpeICTBOM IIO3HAHUS MHUpPA, OBJAJIEHUEM HABBIKAMHU HCCIIEI0BATEIbCKON
NeSITeTbHOCTH;

6) ¢usnyeckoro BocnUTaHUs, (OPMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLUMOHAIBLHOTO 0JIAroONnoJIy4usi:

TOTOBHOCTBbIO NPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpEcax CBOETO 3J0POBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HH (3I0POBOC MHUTAaHUE, COATAHCHPOBAHHBINA PEKUM 3aHATHU U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pedIIeKCcHH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eJIoBeKa;

7) IKOJI0THYECKOT0 BOCTIMTAHMS:

OpHEHTAllMe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWW JJIs pelIeHHs 3afad B 00JacTu
COXPaHHOCTH OKpYXArolleld Ccpelpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIILHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JieM U myTel UX pelieHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIbLHON U MPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIPEIEIIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO JIeATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y JIPYTHX
Jrofiel, MpuoOpeTaTb B COBMECTHOM JESTEbHOCTH HOBBIE 3HAHUS, HAaBBIKM U KOMIETEHIMH U3
OTIBITA APYTHX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HaHHWM, (OPMYyIUPOBAaTH WJEH, MOHATHUSA,
TUNOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAHUH Y KOMIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO0, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPeOYyIOMUII KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC pEIICHUS M
neicTBus, OpMyINpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbHI

B pesynpTate ocBOeHUS MpOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomerocss OyayT cOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIHNECS  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMH  JICUCTBUSAMM,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JEHUCTBUSMH M YHHBEPCAIbHBIMU PETYJISITHBHBIMHU
JEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue AeicTBUA:

BBIABJIATE MW XAPAKTCPU30BATH CYIHICCTBCHHLIC TIPHU3HAKU MATCMATUYCCKUX O6’beKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATUAMH, (OPMYIUPOBATH ONpEACICHUS  MOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(pUKALUK, OCHOBAHUA [UIsi 0000IIeHUs u
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;



BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBHIBATh CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIE U 00IINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa3duparh 10Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOTIO),
IMPOBOAUTH  CAMOCTOATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4yecKuX (aKToOB, BbICTpauBaTh
apryMeHTaluIo, NMPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJl MaTeMaTH4ECKON
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOUpaTh CcHoco® pemieHus ydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckue 1elCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCHI, GUKCUPYIOLIKE TPOTHUBOPEUHE, IPOOIEMY, CAMOCTOSTEIbHO YCTaHABINBATh HCKOMOE
U JaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH IO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIEJA0BaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIy
co00ii;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOJIEHUsI, HCCIIEeIOBaHUs, OJKCIEPUMEHTa, OLEHUBaTh JOCTOBEPHOCTh IOJIyYEHHBIX
pe3ybTaTOB, BEIBOJAOB U 0000IIEHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undopmanmeii:

BBISBIISAT HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIS
pEILIeHNUs 3a]a4H;

BbIOMpaTh, AHAIW3HPOBATh, CUCTEMATU3UPOBATh WU HHTEPHIPETUPOBATH HH(GOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh (hopMy MpeCcTaBIeHUs] MHPOPMALUMU U WILIIOCTPUPOBATH peIlaeMble 3aaud
cXeMaMH, JuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBAaTh  HAAEKHOCTb MHGPOPMALMUM 1O  KPUTEPHUSIM, MPEIJIOKEHHBIM MU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE JelcTBUS

BOCIIpUHUMATh H (bOpMy.]'IPIpOBaTI) CYXKACHUA B COOTBCTCTBHUU C YCIIOBHUAMHU U LECISIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W INHCBbMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS MO XOAY peHICHHs 3aJadyd, KOMMEHTHUPOBATh TOTYyYSHHBIN
pe3yibTar;

B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXIAAEMOUW TEMbI, MPOOIEMBI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HAIICJICHHBIC HAa MOWCK PEIICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3M4ue U CXOICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH PAa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCICAOBAaHUS, TPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3alad MpPe3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;



NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHnH y4eOHBIX MaTeMaTH4YeCKHX 3a/ad, NPUHUMATh IEllb COBMECTHOW JIeSTENbHOCTH,
IUIAHUPOBATh OPTaHU3ALMIO0 COBMECTHOI pabOThI, pacipeessaTh BUAbI padoT, JOroBapuBaThCs,
00CyXIaTh IpoLece U Pe3ysIbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYpPMBI» U HWHBIC); BBIIOJIHATH CBOIO 4YacTh pabOTbl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JIpYyrUMHU YJIeHAMH KOMaH[bl, OLCHWBATh KAuyeCTBO pe3yiIbTaTa W KadeCTBO CBOEro BKJIAJa B
00IIHiT pe3ysbTaT Mo KpUTepHsiM, CHOpMYITHPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranusanus:

BBISBIIAT IPOOJEMBbI I pelleHHsT B JKU3HEHHBIX UM y4eOHBIX CHTYalMsX,
OPUEHTHUPOBATHCS B PA3JIMYHBIX MOJX0/1aX IPUHATHUS pelleHUH (MHIMBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PELLIEHUS 3aJaui (WIK €ro 4acTh), BBIOMpaTh
crocod pemeHuss € y4€TOM HMEIOIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca M pe3yibTaTa peIeHUs
MaTeMaTU4YecKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;

NpPEIBUIETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh IPH PEIIEHUM 3a/a4d, BHOCUTh
KOPPEKTHBBl B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJIbTaTa JAEATEIbHOCTH IOCTAaBICHHOW IIENIM U YCJIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS HJIM HEJTOCTHKEHHUS LIEIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
nproOpPETEHHOMY OIIBITY;

BbIpaXaTb OSMOIMH MpPU H3YYEHUH MaTeMaTHYeCKUX OOBEKTOB U (aKTOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIeHUs 3aJauu.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUSI MPOTrPaMMBbl y4eOHOTO Kypca K KOHIly oOyueHHs B 7
KJj1acce:

Yucia v BbIYUCICHUSA

PammmonansHEIE UMCHa.

[Tepexoauth OT 0gHOM (HOPMBI 3amMCH YHCed K Ipyroil (mpeoOpa3oBhIBATh IECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

Hcronb30BaTh MOHATHS MHOXKECTBA HATypPAJIbHBIX YHCEN, MHOXECTBA LEIbIX YHCET,
MHOXKECTBA PALMOHAJIBHBIX YHMCEJI IIPU pELICHUU 3a1a4, IPOBEACHUM pACCYXKICHUN H
JI0Ka3aTeJIbCTB.

[ToHumMaTh U OOBSCHATH CMBICI MO3ULIMOHHON 3alIMCH HATYPalIbHOIO YUCIIA.

CpaBHUBATH U YNOPSAJOYNBATE PALIMOHAIBHBIE YUCIIA.

BbImonHATh, coyeras yCTHbIe M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
palMOHAIBHBIMA YHCIIAMHU, HCIIOIb30BAaTh CBOMCTBA YHCENI M IIpaBUiIa ACUCTBUH, NPUEMBI
palMOHAIbHBIX BBIYMCICHUH.

BBINOIHATE NEHCTBHA CO CTENEHSMU C HaTypalbHBIMU IIOKA3aTEISAMH.
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HaxonuTe 3HaueHHsS 4YHCIIOBBIX BBIPAXKEHHMM, COJEp)KALMX pAalMOHAIbHBIE YUCIA U
CTETIEHU C HATypaJbHBIM I[IOKa3aTeleM, HPUMEHSTh pPa3sHOOOpa3HbIE CHOCOOBI U TPUEMBI
BBIUMCJICHMSI, COCTABIIATh M OLIEHMBATh YHCJIOBBIC BBIPAXKECHHS IIPU PEIICHUH IPAKTHYECKHUX
3ajia4 1 3a]1a4 U3 APYrux y4eOHbIX MPEIMETOB.

OxpyrisTh yKciia ¢ 3aJaHHOM TOYHOCTBIO, @ TAK)KE IO CMBICITY MPAaKTUUECKON CUTYallUH,
BBIIOJHATh NPUKUJIKY M OLIEHKY pe3yJbTaTa BBIUMCICHMM, OLIEHKY 3HAUYEHHUH YHMCIIOBBIX
BBIPAKCHMI, B TOM YUCJIE IIPYU PEILICHNUN IPAKTUYECKUX 3a1a4.

Pemate TekcTOBBIE 3a7auu apU(PMETHUIECKUM CIIOCOOOM, MCII0JIb30BaTh TAaOIMIIbI, CXEMBI,
YepTeXH, JPYTHe CPEICTBA IPEICTABICHNS JaHHBIX IIPU PEIICHUH 3aa4.

Pemate mpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

JlemuMoCTb.

Jloka3piBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKHU AeJIUMOocTr Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3Haku JEIMMOCTH CYMMbI U IIPOU3BEICHUS 1IEJIbIX YHCET.

PackiaapiBaTh Ha MHOXKHUTENIN HATYPAJIbHbIE YUCIIA.

OnepupoBaTh NOHATUAMH: YETHOE YUCIIO, HEYETHOE YHUCIIO, B3AUMHO IIPOCTHIE YHCIIA.

Haxomute HamOombmuii oOmIMIA JENWTENh W HAWMMCHbIIEE oOIee KpaTHOE YHCeT H
MCIIOJIb30BaTh UX IIPU PEIIEHUH 3aj]ay, IPUMEHATh aNroput™M EBkinaa.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATh CBOMCTBA CPABHEHMM IIO
MOJZYJIIO.

Auaredpanyeckune BbIPaKeHHUs

BolpaxkeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

Hcnonp30BaTh TMOHSATHE TOXKIECTBA, BBINOJHATH TOXAECTBEHHbIE NPE0Opa3OBaHUs
BBIPAKEHUI, JOKa3bIBaTh TOXKIECTBA.

MHOrOo4JIeHBI.

BoinonHsaTe npeobpa3oBaHus LEI0I0 BBIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BoimonHATe nedcTBUsS (CIOXKEHHWE, BbIUMTAHHWE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWJIEHAMH, HMPUMEHATh (POPMYIBl COKPALIEHHOTO YMHOXEHHs (KBajpaT M KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaApaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4HCIE IS
YIPOIIEHUS BEIYUCICHUI.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIEro MHOMKUTEIs, IPYNIHUPOBKH CJIaraeMbIX, MPUMEHSS (OpMyIBl COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yiMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIEpexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TonGupats mpuMepsl Map YUCE, SBISIOUIMXCS peIIeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS

IIEPEMEHHBIMU.
11



Crpouth B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemare cucTeMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJIbTarT.

DOyHKIUHA

KoopauHnats! u rpaduku.

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Md, OTpPE3KH, MWHTEpBajbl, 3alUChIBaTh YHCJIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeyaTs B KOOpAMHATHOM TUNIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIUHATaM.

DyHKIHH.

CrpouTtsh rpaduku TUHEHHBIX ()YHKIIHHA.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpEMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NMpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(UKOB PeaNbHBIX IPOLECCOB U 3aBUCUMOCTEM.

Hcnonp3oBath cBOCTBA PYHKIMHA U1l aHaIM3a TpaMKOB peabHBIX 3aBUCUMOCTEN (HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLMHU, MPOMEXKYTKH BO3pACTaHUS U YOBIBaHUSA
¢byHKLMYU, HauboblIIee U HAaUMEHbIlIee 3HaUCHHsI (PYHKIIUHN).

Hcnonb3oBate rpaduku Ui McCael0BaHUS MPOLECCOB U 3aBUCHUMOCTEH, NPU pEIIeHUU
3a/1a4 U3 IpYyrux yueOHbIX NPEIMETOB U PeaIbHON KU3HU.

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS MPOTrPaMMBbl y4eOHOro Kypca K KOHIly oOyueHHs B 8
KJ1acce:

Yuciia ¥ BbIYHMCICHUSA

HppauvoHanbHbIE YKCIIA.

[ToHMMaTh 1 UCTIOIB30BATh MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOYKECTB.

OnepupoBaTh MOHATUSAMH: KBaJIpaTHBIH KOPEHb, apU(PMETUUECKHI KBaJpaTHBI KOPEHb,
UppAllMOHATIBHOE YHCJIO, HAaxXOJIUTh, OILIEHWBAaTh KBAJpaTHbIE KOPHHU, HCIHOJB3YS MpPHU
HEOOXOJUMOCTH  KaJIbKYJISTOP, BBINOJHATh MpPeoOpa3oBaHMsl BBIPAXKEHUI, CoOJEpKalix
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI CBONCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE NPECTABIECHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW ITPSIMOM.

Hcnonb3oBare 3amucu OONBIIMX W MaJbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHed uucna 10, 3amuchiBaTh U OKPYIJISATH YMUCIIOBBIE 3HAUEHUS PEANbHBIX BEIUYHUH C
MCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHHUN.

JlenumocTsb.

OnepupoBaTb NOHATHEM OCTaTka IO MOJYJIIO, NPUMEHATH CBONCTBA CPaBHEHMM IIO
MOJyJIFO, HAXOJUTh OCTATKH CYMMBI U ITPOU3BEAEHHUS 110 JAHHOMY MOJYJIIO.

Anredpanyeckue BbIPaKeHUS

JpoOHO-pannoHaIbHbIE BEIPAXKEHUS.

HaXO,Z[I/ITB A0IMYCTUMBIC 3HAYCHUS IICPEMCHHBIX B I[pOGHO-paI_[I/IOHaJ'H:HLIX BBIPpAXKCHUAX.
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[TpuMeHSATh OCHOBHOE CBOWCTBO PALIMOHAIILHOM JIPOOH.

BrimonHATe npuBeneHue anredpandeckux ApoOei K oOlieMy 3HaMEHATelo, CIIOKEHHE,
YMHOXXEHUE, JieJIeHHe anredpanyeckux Apooeil.

BBINonHATE TOX1€CTBEHHBIE IPe0OPa30BaHUs PallMOHAIBHBIX BBIPAXKEHUH.

[TpumensTp npeoOpa3oBaHMsl BBIPAKEHUH sl  pPEUICHUS pa3M4YHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATILHON TPAKTHKU.

Crenenn.

[IpuMeHATh NOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPAXCHU, COAEPIKAIUX CTEIIEHU C LIEIbIM IT0OKA3aTEIEM.

HppanmoHanbHble BEIPAXKEHUS.

Haxomute fomycTMMble 3HAa4€HMsI IIEPEMEHHBIX B  BBIPAXKEHMSX, COAEpKAILUX
apupMeTHUeCKue KBapaTHbIE KOPHHU.

BeimonHATe npeoOpa3oBaHUs MPPALMOHAIBHBIX BBIPAKEHUHM, MCIIOJIB3Ysl CBONCTBA
KOpHEH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemartb kBagpaTHbIE ypaBHEHUS.

Pemate 1poOGHO-paliiOHaIbHbIE YPABHEHUS.

Pemwlate nuMHEHHBIE ypaBHEHUS C IlapaMeTpaMu, HECIOXHBIE CHCTEMBbl JIMHEHHBIX
YPaBHEHUH C IapaMETPaMH.

ITpoBOAMTH HCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBieHui (yCTaHAaBIMBaTh, UMEET JIM YpaBHEHHE WU CHCTeMa ypaBHEHUMH
pELIeHHUs, ECIIU UMEET, TO CKOJIbKO, U IpOoUee).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y TIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OIICHKH, PEIlIaTh JIMHEIHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TIpaUUYECKyI0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIUMOHAJIBHBIE TOHATHUS W S3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO03HAUYEHHUsI), ONpEAENATh 3HaUeHHEe (QPYHKIMM I10 3HAYEHWIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

Crpouts rpaduku GyHKIUN , ONMUCHIBATH CBOWCTBA YUCIOBOM (DYHKLUU 110 €€ TpaduKy.

[TpenmMeTHBIC pe3yabTaThl OCBOSHUS MPOTpaMMBbI y4eOHOTO Kypca K KOHIYy oOy4deHus B 9
KJacce:

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: KOPEHb N-H CTETICHH, CTEMEHb C PAallMOHATLHBIM IMOKa3aTeseM,
HaxOJUTh KOPEHb N-i CTEMEeHHW, CTENEHb C pallMOHAJIBHBIM TIOKA3aTeNIeM, HWCIOIb3Ys MpHU
HEOOXOJUMOCTH KAIbKYJISITOP, TNPUMEHSATh CBONCTBA KOpHS N- CTENEHW, CTENeHU C
palMoOHAIbHBIM ITOKA3aTEIEM.

Hcnonp30BaTh MOHSATHE MHOXECTBA JCHCTBUTEIBHBIX YHCEN MPU PEUHICHUH 3a7ad,
MPOBEJICHUM PACCYKJICHUHN U JJOKA3aTEIbCTB.

CpaBHMBaTh M YHOPSAJOYMBATH JICUCTBUTENIbHBIC YUCIA, OKPYIJATH JACHCTBUTEIbHBIE
YHCIIA, BHITOJIHATH IPUKUIKY PE3YJIbTaTa BHIYUCICHUH, OLIEHKY YUCIIOBBIX BBIPAKEHUM.

Anredpanyeckue BbIPaKeHUS

OnepupoBaTh TMOHSATHEM KBAJAPATHOTO TPEXWICHA, HAXOAUTh KOPHU KBAJPATHOTO

TpEXUIICHA.
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PackitanpiBath KBaApaTHBIN TPEXUIIEH HA IMHEMHBIE MHOKUTEIH.

YpaBHeHHUsS M HEpaBEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YPaBHEHHUS, YPAaBHEHHUS, CBOJSIIMECS K HUM, JIPOOHO-
paluMOHaIbHbIE YPABHEHUSI.

PemaTth Hec0KHbIE KBaIpaTHBIE YPAaBHEHUS C 1APAMETPOM.

Pemate nuHEiHBIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METO]
MHTEPBAJIOB, M300pakaTh pellieHue HEPaBEHCTB Ha YHMCIIOBOM MpsAMOH, 3alIUCBHIBATh PEIICHUE C
IIOMOILIBEO CUMBOJIOB.

Pemate cucTembl ABYX JIMHEHHBIX YPaBHEHHUU C JIByMs NEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

PemaTte HecmokKHbBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C IIAPAMETPOM.

[IpuMeHsTh  METOABI  PAaBHOCWIBHBIX  IpeoOpa3oBaHUll, 3aMEHbl  IEPEMEHHOM,
rpaduueckoro MeToa Mpu pelieHu: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW IPSAMOI,
3alKUChIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEHCTBA W MX CHCTEMbI, B TOM YHCIIE€ C OrPaHUYCHUSIMH,
HaIpHUMep, B LIEbIX YHUCTIaX.

[TpoBoaAMTH HCCIIEI0BAaHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE€ C IPUMEHEHUEM
rpaduueckux mpencTaBieHU (yCTaHABIMBAaTh, UIMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHUU
pellIeHus, €Clii UMEET, TO CKOJIbKO, U IIpoYee).

Pemats TekcToBble 3ajauM  anreOpayeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh  ypaBHEHMsS, HEPAaBEHCTBA M HUX CHCTEMbl JJIs  COCTaBJICHUS
MaTE€MaTUYeCKOW MOJENH pealbHOM CHUTYallud WM TPUKIAAHOW 3aJaud, MHTEPHpPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJTaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

OnepupoBaTh TMOHSATUSMHU: 3aBHCUMOCTb, (QYHKIMS, Trpadux GyHKIUH, nOpsMas
IPONOPLHUOHATBHOCT, JIMHEHHass (yHKIMSA, oOpaTHas MNPONOPLIUOHAIBHOCTh, Mapabona,
runep6osa, KyCouHo-3aJaHHast (PyHKLHUS.

UccnenoBate ¢yHKnmio mo e€ rpaduky, yCTaHABIWBATh CBOWCTBA (YHKIHI: 00JacTh
OIpeNieNIeHusl, MHOKECTBO 3HAUeHUH, HyIM (QYHKIUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOONbIIEE U HAUMEHbILIEE
3HAYEHUs], ACUMIITOTBHI.

Pacno3snaBath  KBajgpaTuyHyro (yHKUHIO 10  Qopmysie, NPUBOJIUTH  HpPUMEPHI
KBaJIPATHUHBIX (YHKIUI U3 peanbHON XU3HU, (PU3UKH, TEOMETPHUH.

OmnpenensaTh NOJOXKEHUE Tpaduka KBAJPAaTUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €&
KO3 (UIINEHTOB.

Ctpouts rpapuk KBagpaTUYHON (PYHKIIMH, OMUCHIBATH CBOMCTBA KBAAPATUYHON (PYHKIHUU
1o e€ rpauky.

Hcnonb30BaTh CBOMCTBA KBAIPATUUHOMN (DYHKIIMH JUIs PELICHUS 3a1ay.

Ha mpumepe kBagparnuroi ¢yHkinu crpouth rpadpuk yakimuu y =af(kx + b) + ¢ ¢
MOMOIIIEIO TIpeoOpa3oBanuii rpaduka ¢pyuknuu y=f(x).

WnntocTpupoBaTh ¢ MOMOLIBI0 Tpaduka peasbHyl0 3aBUCHMOCTh MIIM IPOLECC MO HX
XapaKTEPUCTUKAM.

Apudmernyeckass 1 reoMeTpUYECKasi MPOrpeccuu

OnepupoBaTh MOHATHSAMH: TOCJIEI0BAaTEIbHOCTb, apuU(pMeTHUecKass U TeoMeTpuyecKas

HPOTPECCHH.
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3aI[aBaTB IIOCJICI0OBATCIIbHOCTHU pa3HBIMI/I CHOCOGaMI/IZ OIMUCAaTCIbHBIM, TaGHI/I‘-IHI:IM, C
NOMOIIBIO (POPMYJIBI N-TO YWIEHA, pEKYPPEHTHBIM.

BBITIOTHATE BBIYHMCICHUS C HCIIOIb30BaHHEM (GOpMysn N-ro 4ieHa apupMETHYECKOH U
F€OMETPUUYECKON MPOTPECCUI, CyMMBI TIEPBBIX N YWICHOB.

N300pakarh 4eHbl MOCIEA0BATEILHOCTH TOUKAMHU HA KOOPAUHATHOM TIOCKOCTH.

PeLHaTb 3a4a4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICAOBATCIBHOCTAMM, B TOM YHCIIC 3adaydyud
13 peajbHOM XKU3HU (C MCIIOIb30BAaHUEM KAJBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHIA).

Pacrio3naBaTe U IPUBOJAUTH NMPUMEPHI KOHEUYHBIX U OECKOHEUHBIX IOCIIEI0BATEILHOCTEH,
OTPaHUYCHHBIX MOCJIEIOBATEILHOCTEM, MOHOTOHHO BO3PACTAOIINX (yOBIBaIOIINX)
MMOCJIEJOBATEIHbHOCTEH.

I/IMCTB HpeZ[CTaBJICHI/IC 0 CXOOMMOCTH IIOCJIICAOBATCIBHOCTH, yMeTB HaxXOoIUThb CyMMy
0eCcCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCU.

[TpuMeHsTh MEeTO1 MaTEMATHUYECKON HHIIYKIIUU TPU PELICHUH 3a/1a4.

IHEPEYEHD (KOAUDPUKATOP) PACIIPEJEJIEHHBIX o KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHHUSA H
SJIEMEHTOB COJEPKAHMUS IIO MATEMATHUKE

B (¢enepanpHBIX ®W pPErHOHANIBHBIX MPOIEAypax OICHKM KadecTBa OO0pa30BaHUS
UCTIONIB3YeTCsl  MepeueHb  (KOMU(BHUKATOP) paclpelesieHHbIX II0  KiaccaM IPOBEPSIEMbIX
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbI OCHOBHOTO
00111ero 00pa3oBaHUs U AIEMEHTOB COJEP>KaHMs TI0O MaTEMAaTHKeE.

7 KIIACC
IIpoBepsiemble TpeOGOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTe/bHOM
NpPorpamMmbl

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOSHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTarta
1 Urcna 1 BBIYUCIICHUS
11 BrImonHATE, codyeras yCTHBIE M MUCHMEHHBIC TMPHEMBI, apu(pMETHIESCKHE

HCﬁCTBHﬂ C pallMOHAJIBHBIMHU YU CJIaMU

HaxonuTe 3HaueHWsI YHCIOBBIX BBIPAKEHHH, TPUMEHSATH Pa3HOOOpa3HbIC
1.2 CrocoO0bl W TpUEMBbl BBIYUCICHHS 3HAUEHWH JPOOHBIX BBIPAXKEHHIA,
coJiepKalmx OOBIKHOBEHHBIC U JIECATUYHBIE TPOOH

[lepexoauth OT 0/1HOM (OPMBI 3aNKCH YHCEN K APYrou (mpeoOpa3oBbIBATH
1.3 JECSITHYHYIO Jp0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JIECATUUHYIO APOOh)

1.4 CpaBHMBATB M YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA
1.5 OxpyrmsTh uncia
16 BbINONMHATE NPUKUAKY U OLIEHKY pE3yJibTaTa BBIUMCICHUH, OLIEHKY

3HAYEHUM YMCIIOBBIX BBIPAKCHUN. BBIMONHATH AEUCTBUS CO CTENEHSIMH C
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HaTypaJIbHBIMU IMOKA3aTCIIIMU

HpI/IMeHHTB IOpU3HAKK  JCJIMMOCTH, Pa3jIoKCHHUEC Ha  MHOXHUTCIA

1.7
HATYpaJIbHBIX YHCEI
Pemare npakTHKO-OpHEHTUPOBAHHbIE 3aJjauy, CBSI3aHHBIE C OTHOIIEHUEM
18 BEJIMYHH, PONOPLHUOHATIBHOCTHIO BEJINYHH, MPOIICHTAMH,
' HMHTEPIPETHUPOBATh PE3yJIbTaThl PEIICHUs 3a/ad C Yy4eTOM OIpaHUYEHUI,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 Anrebpanueckue BbIpaKEeHUs
21 Hcnonp3oBate  anreOpanveckyrd  TEPMHHOJIOTUIO U CHMBOIIUKY,
' IIPUMEHSATH €€ B IPOLIeCCe OCBOEHMsI yUeOHOIo MaTepuana
29 HaxoauTte 3HaueHusi OYKBEHHBIX BBIPRKEHUI NMPHU 3aJaHHBIX 3HAYEHUSX
' [IEPEMEHHBIX
23 BemonHATe  mpeoOpa3oBaHUs  LEJNOTO  BBIPAKEHHS B MHOTOWICH
' IIPUBEJCHUEM TOJJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK
24 BbINONHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
' MHOTOYJICH, TPUMEHSATH (POPMYJIBI KBaJIpaTa CyMMBI M KBa/IpaTta pasHOCTH
OcyiecTBIATh pa3oKEHUE MHOTOYICHOB Ha MHOMKUTEIM C IOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKM OOIIEro MHOMKHUTENs, I'PYNIUPOBKU CaraeMbix,
pUMeHEHHs HOPMYJIT COKPALICHHOTO YMHOKEHUS
26 [IpumensaTh mpeoOpa3oBaHUs MHOTOYIEHOB JUI PELICHUS pa3IMyHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, 3 PEAIbHOW MPAKTUKA
27 Hcnons30BaTh CBOMCTBA CTENEHEN € HATYPAJIbHBIMHM ITOKA3aTEJSIMHM JUIS
' peoOpa3oBaHus BBIPAKECHUH
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemare nuHeiiHbIE YpaBHEHUS C OJHON MEPEMEHHOM, MPUMEHSS MpaBuiIa
3.1 nepexoa OT MCXOTHOTO YpaBHEHHUS K paBHOCWIEHOMY emy. IIpoBepsTs,
SBIISICTCS JIM YMCII0 KOPHEM YpaBHEHHS
39 [TpumensTh rpaduueckre METOIbl MPU PEIICHUH JIMHEHHBIX YpaBHEHUH U
' HUX CUCTEM
33 [MonOGupaTh TpUMeEpHl Tap YHCEN, SBISIONINXCS PENICHHEM JHMHEHHOTO
' ypaBHEHHUS C IBYMsI IEPEMEHHBIMHU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaUK JMHEWHOTO YpaBHEHUS C
3.4 IBYMsl IIEPEMEHHBIMM; IOJIb3YSCh TIpaUKOM, MPHUBOAUTH IPUMEPHI
pelIeHHs YpaBHEHHS
35 Pemare cucteMsl AByX JIMHEMHBIX YpaBHEHMH C JIByMs NEPEMEHHBIMHU, B
' TOM 4HcIIe TpaduuecKu
36 CoctaBisaTh M pewiath JIMHEHHOE ypaBHEHHME WM CUCTEMY JIMHEHHBIX

ypaBHEHUH MO YCJIOBHIO 3aJayd, MHTEPIPETUPOBATH B COOTBETCTBHH C
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KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHBIN pe3ynbTar

4 Koopaunats! u rpaduku. @yHKIIUN
N3o0paxkaTh Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3allUCHIBAThH
YHCIIOBbIE TPOMEKYTKH Ha aNreOpanveckoM s3bIKe
4.2 OTmeyath B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku iuHeHHbIX QyHKkuuid. CTpouts rpaduk GyHkmmm y = [X|
OnwuceiBaTh C¢ TOMOLIbIO (YHKIMA WM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, ILIeHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMs, 00beM padOThI
4.5 HaxomuTh 3Ha4eHre QyHKITUH 110 3HAYCHHUIO €€ apryMEHTa
[TonnmaTth rpaduueckuii criocod MpeaCcTaBICHNUS U aHaIu3a HH(POpMaIuH,
4.6 U3BJIEKaTh U WHTEPIPETHPOBATH HMHQPOPMAINIO0 U3 I'padUKOB pealbHbBIX
MPOLECCOB U 3aBUCUMOCTEMN
5 BeposiTHOCTB M cTaTHCTHKA
Uurare uHPOpMAIHIO, NPEICTABICHHYI0 B TabIuIaXx, Ha AMarpaMMax,
5.1 MIPE/ICTaBIATh JaHHbIE B BU/€ TAOJIUL, CTPOUTH IUarpaMMbl (CTOJIOMKOBBIE
(cronbyatbie) ¥ KPYroBbI€) IO MACCUBAM 3HAYCHHIA
59 OnuceiBaTh ¥ HMHTEPIPETUPOBATH peajbHbIE YHCIOBBIE JaHHBIE,
' Ipe/icTaBlIeHHbIE B Ta0IMIIaX, HA Juarpammax, rpagukax
Hcnonp30BaTh 7Sl OMHMCAaHUS TAHHBIX CTATUCTHUYECKHE XapPaKTEPUCTHKH:
5.3 cpeaHee apudMeTHyecKoe, MeJuaHa, HauOoJblllee M HaUMEHbIIee
3HA4YeHUsI, pazMax
HNmers mpeacraBieHUe O CIIy4allHOM WM3MEHYMBOCTH Ha IpUMEpPAxX LEH,
5.4 (Gu3NYeCKUX  BENUYMH,  AHTPOMOMETPUYECKUX  JAHHBIX,  HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
6 I'eomerpust
Pacnio3HaBaTh W3y4eHHBIE TE€OMETPHUYECKHE QUTYPHI, ONPEACIATh WX
B3aMMHOE DAacCIONIOKEHHe, U300pakaTb TreoMeTpuueckue (Urypsl,
6.1 BBITMIOJIHATh UYEPTEKH TI0 YCIOBHIO 3amaud. V3mepsTh JHHEWHBIE H
yIJIOBbIe BeNUYMHBL Pemarh 3ajaun Ha BBIYMCICHHE JUIMH OTPE3KOB M
BEJIMYUH YTJIOB
Jlenate TpyOyl0 OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIWYMH MPEIMETOB B
6.2 peanbHON KM3HM, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznmuarh pa3zmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUUMHBI
6.3 CTpouTh 4epTeKu K TeOMETPUYECKUM 33]auaM
6.4 [Tonp30BaThcs TNMpH3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATh

MPU3HAKU U CBOMCTBA pPaBHOOEIPEHHBIX TPEYrOJbHUKOB IPH PELICHUU
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3a1a4

6.5

IIpoBouTH JIOTMYECKHe paccyxaeHus c UCIIOJIb30BaHUEM
TFE€OMETPUUECKUX TEOPEM

6.6

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB,
CBOWCTBOM MEAMAHbI, IPOBEICHHOM K THUIIOTEHY3€ IPSAMOYIOJIBHOTO
TPEYTrOJbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenars napauieIbHOCTh MPSAMBIX C IIOMOIIBIO YITIOB, KOTOpPBIE
obpaszyer ¢ HumH cekymad. OnpenensTs NapaieIbHOCTh HPSAMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM HIPSIMOH 10 TOYEK
JIPYrou NnpssMoun

6.8

Pemiate 3a1aun Ha kieTyaToil Oymare

6.9

HpOBOIII/ITI) BBIYHMCIICHHUA W HaXOIUTh YHCIIOBBIC U 6yKB€HHI)Ie 3HaA4YCHUA
YrJIOB B TCOMCTPUYCCKUX 3aJadaXx C HCIIOJIb30BAHUEM CYMMBbI YTJIOB
TPECYroJIbHUKOB U MHOT'OYI'OJIbHUKOB, CBOICTB YIJIOB, 06p330BaHHI)IX npu
IICPECCUCHNHA ABYX mapajyiCJIbHbIX IMPSAMBIX ceKyIueﬁ. Pemats
IMPAKTUYCCKHUE 3a/la4M HAa HAXOKIACHUC YI'JIOB

6.10

Brnaners moHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENECAThH
OMCCEeKTpUCY YIJla W CEpPEeIUWHHBIM MEepHeHAUKYISIp K OTpPEe3Ky Kak
r€OMETPUYECKUE MECTA TOUEK

6.11

@opMyIHMpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl MU JHAMETPA
OKPY)KHOCTH, IIOJIb30BaTbCsid HMX CBOMCTBAMU. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Brnaners nmoHATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh ee IeHTp. [lonb3oBaThes (PakTamMu O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYrOJAbHHUKA TMEPECEKAIOTCd B OJHOM TOYKE, WU O TOM, 4YTO
CEepEIUHHBIEC MEPIEHANKYIIAPbI K CTOPOHAM TPEYTOJbHUKA NEPECEKAIOTCs
B OJHOU TOYKE

6.13

Brnaners moHsATHEM KacaTelIbHOM K OKPY’KHOCTH, ITOJb30BATHCA TeopeMoﬁ
0 NCPHCHAUKYIIIPHOCTH KacaTellbHOM M paanyca, NpOBCACHHOI'O K TOYKE
KaCaHusA

6.14

ITonp30BaThCA HpOCTeI\/'II_HI/IMI/I TCOMCTPHUICCKUMU HCpPaBCHCTBAMHU,
IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE OCTPOCHUS C TTIOMOIIBIO IIUPKYJIS
U JIMHEUKHA

IIpoBepsiemble 31eMEHTBHI COlePKAHUS

Kon IIpoBepsieMblil JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCICHUS
11 JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TEpeXoa OT OJHOH (OPMBI 3aruCh
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npobert k gpyroi. [loHsTHE palMOHAIBHOTO 4YHCIA, 3alucCh, CpPaBHEHHE,
YIIOPAAOYHNBAHUC pAllMOHAJIBHBIX YHUCCII

Apudmerndeckrue NEHCTBHS C pallMOHAIBHBIMU YHUCIaMH. PemieHue 3amad w3

1.2 .
peasibHOM MPaKTUKK HA YacTH, Ha IPpOOHU
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHhe, NpeoOdpa3oBaHue
' BBIPQKEHUI1 HA OCHOBE OMpeIeNIeHus, 3aUCh OOJBIIUX YUCEI
14 [IpouieHTsl, 3anKch NPOIEHTOB B BUAE IpoOH U ApoOU B BUAE MPOIEHTOB. Tpu
' OCHOBHBIE 33/1a4d Ha MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PeaJTbHON MPAKTUKU
15 [IpuMeHeHne MPU3HAKOB JETUMOCTH, Pa3JIOKEHUE HA MHOXKUTEIN HATypalbHBIX
' qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHas MPOMOPILHOHATBHOCTH
2 AnreOpandecKkue BoIpaKeHUS
21 [lepeMeHHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHHS C IepeMeHHOH. [lomyctumbie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBicHre 3aBUCUMOCTH MEXKIYy BEIMYMHAMU B BUIAC (OPMYIIBL.
' Boruncnenus no hopmynam
2.3 [IpeoOpazoBanre OyKBEHHBIX BBIPAXKECHHH, TOXKICCTBEHHO PABHBIC BHIPAKECHUS
24 CBoIiCcTBa CTETICHHU C HATYPAJIbHBIM MTOKa3aTEIeM
25 Onnounensl U MHorowieHbl. CreneHb MHorouwieHa. ClokeHHE, BBIYUTAHUE,
' YMHOKE€HHE MHOTOUYJIEHOB
26 @opMyInbl COKPAIIEHHOTO YMHOXKEHHMSI: KBaJpaT CyMMBI M KBaJpaT Pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YypaBHEHHUS, IIpaBWJa MpPeoOpa3oBaHUsS YpaBHEHMS,
' PaBHOCUJILHOCTh YpaBHEHUM
3.2 JluHeitHOe ypaBHEHHME C OJHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEHMHOTO
' ypaBHEHUS, PEILICHUE TUHEHHBIX YpaBHEHUN
33 CocraBneHue ypaBHEHUM MO YCIOBHUIO 3a7aud. PellleHne TEeKCTOBBIX 3aJad C
' MTOMOMUIbIO YpaBHEHUN
3.4 JluneltHoe ypaBHEHHUE C JIBYMS IEPEMEHHBIMH U €T0 Tpadux
CucreMa IByX JIMHEWHBIX YPAaBHEHUU C JBYMs MepeMeHHbIMU. Pemnienue cucrem
3.5 ypaBHEHUH CIMOCOOOM TMOJCTAaHOBKHU. [IpuMephl pelieHuss TEKCTOBBIX 3a7ad C
MOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpaduku. @yHKIIMN
4.1 Koopaunara Touku Ha ipsmMoit
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YucnoBble NMpOMEXKYTKU. PaccrosHue Mexay AByMsS TOYKAMH KOOPJIWHATHOM

4.2 .
psiMoi
43 [IpsmoyronbHas cucrema koopauHatr, ocu Ox m Oy. Alcmucca u opauHaTa
' TOYKHM Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpaduKoB peabHBIX
3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk Gynkuu. CBoricTBa PyHKITUH
4.6 Jluneiinas Gynknus, ee rpaduk. ['paduk Gynkmum y = [x|
4.7 I'paduueckoe pelieHne JIMHEHHbIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHH
5 BepoaTHOCTB U cTaTUCTHKA
IIpencraBnenue JaHHBIX B BHJE TaOJMI, JUarpaMM, IpauKoB. 3aroJHEHUE
51 TaONUI, YTCHWE W TIOCTPOCHHE JAHMarpaMMm (CTOJOMKOBBIX (CTONOUYATHIX) M
' KpyroBbix). UTeHne rpaukoB pealbHbIX MpoueccoB. M3Bieuenue nHdopmauu
U3 IMarpamMm U TaOJIHIl, UCTIOJIb30BAaHUE U MHTEPIIPETALUS TaHHBIX
OmnwmcarenpHas CTAaTHCTUKA: CpelHEe apu(MeTHdecKoe, MenuaHa, pa3Max,
5.2 HauOoJbllee M HaMMEHbIIee 3HauyeHHs HaOopa YHMCIOBBIX JaHHBIX. Ilpumepsl
CIy4ailHOM M3MEHYUBOCTH
CrayvaiiHplif SKCHiepuMeHT (ONBIT) M ciydaiiHoe coObiTHe. BeposTHOCTh U
5.3 yactoTa. Pojib MajoBEpOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupojie U B obiectBe. MoHeTa u UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepunHbl. Yncno pedep 1 cymMMapHas CTENEHb
54 BepiuH. [IpencraBnenue o csizHocTH rpada. Llenu m umxinsl. Ilytu B rpadax.
' Oo6xon rpada (sinepoB myth). IlpencraBienne 06 OpUEHTHPOBAHHOM TIpade.
Pemenue 3ana4 ¢ momouisio rpagoB
6 I'eomerpust
HavanpHbie moHaTus reomerpuu. Touka, mpsimMasi, OTpe3oK, Jyd. Yron. Buisl
6.1 yrioB. BeprukanbHble U cMexHble yribl. buccektpuca yrma. Jlomanas,
MHOTOYyrojpHUK. [lapamienbHoCTh U NepeHUKYISIPHOCTD TPSIMBIX
6.2 Cummetpuunbie purypsl. OCHOBHBIE CBOWMCTBA OCEBOM cMMMeTpuu. [Ipumepsr
' CUMMETPHUH B OKPY>KAIOILIEM MUDE
6.3 OCHOBHBIE TIOCTPOEHHMS C IIOMOIIBIO LHUPKYJId U JUHEHKU. TpeyroapHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBII W PaBHOCTOPOHHHWM  TpeyrosbHUKH.  HepaBeHCTBO
' TPEYTrOJIbHUKA
6.5 CBoiicTBa M TpHU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CpolicTBa M IpHU3HAKU MapajuieNbHbIX HpsMbIX. CymMMa YIJIOB TPEYrOJbHUKA.

BHemrnue yriel TpeyrojibHUKa
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[IpsmoyronbHbli  TpeyrodbHUK. CBOWCTBO  MEOUAHbl  MPSIMOYTOJBHOTO
6.7 TPEYroJIbHUKA, IPOBEIACHHOM K  runoreHyse. IlpusHakm  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTrOIbHBINA TPEYTOIbHUK € yIiIoM B 30°
HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa O OosblieM yrie W OoyblIel CTOPOHE TPEYTrOJbHUKA.
[lepnenauKynsip ¥ HaKJIOHHAS
6.9 I'eomerpuyeckoe MecTo TO4YeK. buccektpuca ymia W CEpeIUHHBIN
' MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUYEK
6.10 OKpyXHOCTb U KpYT, XOp/la U IUAMETP, UX CBOMCTBA. B3anmHoe pacnoioxkeHue
' OKpPY>KHOCTH U npsiMoii. KacaTtenbHas 1 cexyias K OKpyKHOCTH
6.11 OxpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas u omnMcaHHas OKPYXHOCTH
' TpEeYroJbHUKa
8 KUIACC
IIpoBepsiemble TpeOGOBaHUsI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOIl 00pa3oBaTesIbHOI
NMPOrpamMMbl
Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTara
1 Yucna 1 BHIYUCTIECHUS
Hcnonb30BaTh HauanbHbIE MIPEICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
1.1 yuceNn JJig CpaBHEHMS, OKPYIJICHWsT ¥ BBIYUCIECHUH, U300paxarhb
JEHUCTBUTEIIbHBIE YHCIIA TOUKaMU HAa KOOPJIANHATHOMN IPSIMOU
[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTH
12 KBaJIpaTHbIE KOPHM, HCIONB3YS TIPU HEOOXOIUMOCTH KaJbKYISTOD,
' BBINIOJIHATE MpeoOpa3oBaHUsl BBIPAKEHUH, COJEpkKAIIUX KBaJpaTHbIE
KOPHH, UCIIOJIb3YS] CBOMCTBA KOPHEH
13 Hcnonk30Bath 3amicH OONBIINX U MAJIBIX YHCET C MTOMOIIBIO IECATUYHBIX
' npoOeit u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHsTh TMOHSATHE CTENEHUW C IeJIbIM [O0Ka3aTelieM, BBIOJIHATh
2.1 npeoOpa3oBaHusi  BBIPAXKEHUI, COAEpXKAIIMX CTENEHH C  LENbIM
MoKa3aresieM
BEBITIONMHATE TOXKIECTBEHHBIC TPEOOPA30BAHUS PAITMOHATILHBIX BBIPAKCHHIA
2.2 Ha OCHOBE MpaBWJI JEWCTBHM HaJ MHOTOWICHAMH W alreOpandecKUMH
IpoOsIMU
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTEIU
24 [TpumensITh TPe0Opa3OBaHUsl BRIPAKCHUN ISl PEIICHUS Pa3IMIHBIX 3371249
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3 MaTEMaTuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTUKU

VYpaBHEeHUs U HEPABEHCTBA

3.1

Pewrate nuHenHbIe, KBaApaTHBIC YPABHEHUS U pallMOHAJIbHBIC YPaBHEHMUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMU

3.2

[IpoBOaUTH MpOCTEUIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM ypaBHEHHUI,
B TOM 4YHCJI€ C TPUMEHEHHEM TrpaHuuecKux  MpeICTaBICHHIA
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHHE WM CUCTEMa YpaBHEHUHN peEIICHUs,
€CJIM UMEET, TO CKOJIBKO, U ITPOYEE)

3.3

[Tepexomuth OT cioBecHOW (HOPMYIUPOBKH 3a/1a4d K €¢ aureOpandeckoi
MOJICJIA C TOMOIIBIO COCTABIICHHUS YPABHCHHS WJIM CHCTEMbl YPaBHEHUIA,
HUHTCPHIPCTUPOBATE B COOTBCTCTBHUHU C KOHTCKCTOM 3aJavu HOHy‘{eHHI)If/'I
pe3ysbTar

3.4

[IpuMeHATh CBOKCTBA YHUCIIOBBIX HEPABEHCTB JJISi CPAaBHEHMS, OLIEHKH,
pelarh JIMHEHHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOM M UX CHUCTEMBI,
naBaTh rpadHUuecKyro WLTIOCTPAIMI0 MHOXKECTBA PELICHUI HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[Tonumars 1 uCnonb30BaTh (PYHKIMOHAIBHBIE OHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMsI), ONpEeAessATh 3HaueHue (YHKIUM IO
3HAYEHUIO apTyMEHTa, ONPEAEATh CBOMCTBA (PYHKIIMHU IO ee IrpaduKy

4.2

'L:I — ==
Ctpouts rpaduku dIeMEHTApHBIX QPYHKINUN BUAA: X y=x2y=x
y = |X|, omrChIBaTH CBOMCTBA YHCIOBOM (DYHKIIMH 110 €€ Tpaduxy

BeposiTHOCTB U cTaTUCTHKA

5.1

W3Bnekars u npeoOpa3oBbIBaTh MH(OPMALIMIO, MPEICTABICHHYIO B BHJIE
TaOauI, auarpaMM, rpaduKoB, NMPEICTAaBIATh JaHHbIE B BUAE TaOuII,
nuarpamm, rpadukos

5.2

OnuceIBaTh JAHHBIC C ITOMOIIIBKO CTATUCTUYCCKUX IIOKa3aTeJIe: CpE€aAHUX
3HaUEHUH W Mep pacceuBaHus (pa3Max, AWCIEPCHS W CTaHIApTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 9acTOTEI YHCIOBBIX 3HAYEHUI M YACTOTHI COOBITHI, B TOM YHCJIE
0 pe3yNibTaTaM U3MEpPEeHH U HaOIoIeHU

5.4

Haxoauts BCPOATHOCTHU CJ'Iy‘-IaI\/'IHBIX COOBITHI B OIbITax, 3Hasda
BEPOATHOCTU JJICMCHTAPHBIX CO6I>ITI/H>'I, B TOM 4YHCJIC B OIIbITaX C
PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHSIMHU

5.5

Hcnonb3oBathk rpaduyeckue MOJEIH: JEPEBO CIYIalHOTO IKCIIEPUMEHTA,
JarpaMMbl Diliepa, 4uciioBas mpsimMast

5.6

OnepupoBarh MOHATUSIMU: MHOECTBO, IOJMHOYECTBO; BBINOJHATD
OTIepallMK HaJl MHOKECTBAaMH: OOBEAMHEHUE, MepeceueHue, TOMOIHCHUE,
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NEPCUHUCIIATD 3JICMCHTBI MHOXKCECTB, IPUMCHATH CBOMCTBA MHOYKECTB

5.7

Hcnonb3oBath rpaduyeckoe MpeicTaBiIeHHE MHOKECTB U CBSI3EH MEXIY
HUMHM JUIsl ONMCAHUS MPOILIECCOB U SIBIICHUM, B TOM YMCIIE TIPU PEHICHUU
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BUJbl UYCTBIPCXYIOJIbHUKOB, HX J3JICMCHTHI,
MOJIL30BaThCSA MX CBOMCTBAMHM IIpr pCHICHUN I'€COMETPUUCCKHUX 3aJa4d

6.2

[TpuMeHATh CBOWCTBA TOUKHU IEPECCUCHUSI MEANAH TPEYroJibHUKA (LIeHTpa
Macc) B pEIICHUH 33]a4

6.3

Biagere mnoHATHMEM CpenHEH JIMHMM < TPEYroJIbHMKAa M Tpaleuuw,
IPUMEHATh MX CBOICTBa MpH PpELIEHUHM TE€OMETPHUUYECKUX 3ajad.
[Tons3oBatbest Teopemoir Paneca U TEOPEMOM O IPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PEIICHUs MPAaKTHUYECKUX 3a1a4

6.4

HpI/IMeHHTB IIPpHU3HAKH HO,Z[O6I/I$I TPEYTrOJIbHUKOB B PCUICHUN
TCOMCTPHUICCKUX 3aaa4d

6.5

[Tonb3oBatbest TeopeMoit [ludaropa s pemieHus TeOMETPHUYCCKHX U
npakTUueckux 3a1ad. CTpOUTh MaTEMATUUECKYI0 MOJEIb B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITEbHO JI€JaTh Y€PTEK U HAXOJIUTh COOTBETCTBYIOLIUE
JUTUHBI

6.6

Bragers NOHATHAMU CHHYCA, KOCHHYyCa W TaHIE€HCAa OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [I0Ip30BaTBCS ATUMU NOHATHIAMH JUIS
peLIeHus IPaKTUYECKUX 3a1a4

6.7

Boruucnsate  (paznuyHbIMH - crlOCOOaMM)  TUIOHIAAL TPEYrOJIbHUKA U
IUIONIAAM  MHOTOYTOJNIbHBIX  (Guryp (monb3ysich, TAe HE00X0IuMo,
KIBKYIATOpOM). [IpuMeHSATH TMONy4eHHBIE YMEHUSI B TMPAKTHYECKUX
3a1auax

6.8

Brnagers mOHATHSAMH BIOMCAaHHOTO M LEHTPAIBHOrO YIja, UCIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX yIJIaX, YIJIax MEeXKIy XopAamMu (CEKYITUMHU) U yIIie
MEXK1y KacaTeJIbHOW U XOPJIOW IPU PELICHUH T€OMETPUUECKUX 3a1a4

6.9

BJ'Ia,Z[eTB MOHATHUCM OMMHNCAHHOI'O YCTBIPEXYTOJIbHUKA, IPUMCHATH CBOMCTBaA
OIMMCAHHOT'O YCTBIPEXYIOJIbHUKA ITPU PCUHICHUH 3aaa4

6.10

[IpuMeHsTh mOyuyeHHbIE 3HAHHS HA MTPAKTHKE - CTPOUTh MaTeMaTHYECKHe
MOJENU JUIsl 3a1ad pEeaJbHOM JKU3HM M IPOBOAUTH COOTBETCTBYIOIINE
BBIUYHCIICHUS C IPUMEHEHHEM M000Us U TPUTOHOMETPUH (IIOJIB3YSCH, TIe
HE00X0IUMO, KaIbKYJISATOPOM)

IIpoBepsiemMble 3J1eMEHTHI CO/IEPKAHUS

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Yucna 1 BEIUMCIIEHUSA
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KBagparueiii kopeHb wu3 uwucia. [loHste 00 upparMioOHAILHOM YHCIIC.

11 JlecaTHUHBIE TPUOJIMKESHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUEeCKUX KBaJpPaTHBIX KOPHEHM M MX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YHCIOBBIX BBIPAKEHHM M BBIYUCICHUAM. [leficTBUTENbHBIE
qrcia
1.3 Crenens c 1eNBIM [TOKa3aTesaeM U ee cBoiicTBa. CTaHgapTHas 3aluch YKUcia
2 Anrebpandeckue BbIpaKeHUS
2.1 KBanpathblii TpexusieH, pa3ioKeHHe KBaApaTHOTO TpeXuieHa Ha MHOKUTENIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 CrnosxeHue, BBIYMTaHHUE, YMHOXKEHUE, JIEJICHHE alre0Opandeckux apooeit
24 PanrioHanbHbIE BBIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHHS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOAAIIMXCA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Tpocreiiume ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'pacdmueckas uHTepmperanusi ypaBHEHHH C JBYyMsI NEPEMEHHBIMH U CHCTEM
3.4 JIMHEWHBIX YPAaBHEHUU C JABYMs IepeMeHHbIMHU. [Ipumepsl pemeHus cucrem
HEJTMHEWHBIX YPaBHEHUH C IByMS TIEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 aNredpandeckum crnocooom
3.6 YucnoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpAaBEHCTBA C OJHON MEPEMEHHOMN
3.10 |CucreMbl THHEHHBIX HEPABEHCTB C OJTHON IEPEMEHHOM
4 OyHKIIUA
41 [Tonsitue ynkuu. O6MacTh OnMpeaeneHuss ¥ MHOXKECTBO 3HAYCHHH (DYHKITUU.
CrniocoObI 3a1anust pyHKIHIA
4.2 I'paduk pyakmuu. Urenue cBOMCTB GyHKIHMH 1O ee Tpaduxy
4.3 [Tpumeps! rpadukoB QPyHKITHH, OTPAXKAIOMINX PeaTbHbIE TIPOIECChI
44 OyHKIMM, ONMCHIBAIOUIME TMPSMYI0 M OOpaTHYIO MPOMOPIHOHAIbHbBIE
3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU Y = X2, y= X3
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4.6

v=+x

OyHKIUY - Y =X
4.7 I'paduueckoe peuieHne ypaBHEHUH U CUCTEM ypaBHEHUI
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBnenue JaHHBIX B BUJE TaOIUIL, JHarpaMm, rpaukoB
59 MHoOXecTBO,  3JEMEHT  MHOXECTBAa, IOJAMHOXecTBo. Omepanuu  Haj
' MHOKECTBaMU: 00bEAMHEHUE, TIEpeceYeHHE, JOMOTHEHUE
53 CpoiicTBa omepauuii HaJ MHOXKECTBAMHU: IMEPEMECTUTEILHOE, COUYeTaTeNbHOE,
' pacrnpenenuTeabHOe, BKIFOUCHUS
5.4 Hcnonp3oBanue rpauueckoro IMpeacTaBICHUS MHOXKECTB JUIsl ONMCAHUSA
' peaNIbHBIX MIPOLIECCOB U SBJICHUH, PU PEIICHUH 3a]1a4.
55 W3mepenue paccenBaHusi AaHHbIX. Jlucriepcust U CTaHAApTHOE OTKIOHEHHE
' YHCIOBBIX HA0OpoB. JlmarpamMma paccenBaHUs
OneMeHTapHble  cOoObITHA  ciydyaiiHoro  ombita.  CiywailiHble — COOBITHS.
56 BepositHocTi  cOOBITHI. OmNBITBI ¢ PaBHOBO3MOXXHBIMH  AJIEMEHTAPHBIMH
' coObiTusiMu.  CoydaiiHplii  BeIOOp. CBsi3b  MEXAY MaJOBEPOSATHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOLIECTBE M HAYKE
JepeBo. CBoiicTBa /1epeBbEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAaHHE BUCSYEH
5.7 BEPLIMHBI, CBS3b MEXAY YHCIOM BEpUIMH W 4yuciaoM pebep. IlpaBumiio
yMHOeHus. Pemienue 3aa4 ¢ moMoupto rpagos
[IpotuBononoxxusie  coObiTHsA.  uarpamma  DOiinepa. OObeauHeHUE U
5.8 nepeceueHue coObITHil. HecoBmecTHble coObiTua. @opmyrna  CIOXKEHUS
BEPOATHOCTEMN
59 VYcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxxenus. HezaBucumpie coObITHS
[IpencraBienue skciepuMeHTa B BUe JepeBa. Pemienne 3amauy Ha HaxoXXACHHE
5.10 |BeposTHOCTEH € TOMOUIBIO JiepeBa CIIy4allHOIO OSKCIEPHUMEHTa, Juarpamm
Ditnepa
6 I'eomerpust
6.1 UYeTtsipexyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpaneuusi, paBHOOOKas Tpameuus, ee CBOiicTBa M mpusHaku. [IpsmMoyrosibHas
' Tpanemnus
6.4 Meron ynBoenusi meauanbl. lleHTpanbHas cummerpusa. Teopema daneca u
' TEOpeEMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa
6.6 [TonoGue TpeyronpHUKOB, KodpduuueHt monodus. [IpusHaku mnogoOus

TpeyrojabHUKOB. [IpruMenenue nogo0ust mpu peleHu NPakTHYeCKUX 3a/1a4
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6.7 dopMyIbl 1)1 IUIONIAIA TPEYTOJIbHHUKA, TapajljieiorpaMma, poMoa u Tpaneiuu
6.8 CpoiicTBa muiomnaaei reomerpuaeckux Guryp. OTHOIIEHHE TJI0MAIeH TO00HBIX
' buryp
6.9 Boruncnenmne miomazeil TpeyroibHUKOB W MHOTOYTOJBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
' MPAKTUYECKUX 3aj1a4
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrja MpsSMOYTOJbHOIO TPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. TpPHUrOHOMETpHUYECKUE (DYHKIHH
yrioB B 30°, 45° u 60°
6.12 BrucanHble U LIEHTpaNbHBIE YIJIBI, YTOJI MEXIY KacaTelIbHOW M XOPIOH. YTJbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 |BnucaHHBIC M ONMCAHHBIC YETHIPEXYTOIBHUKH
6.14 B3aumHoe pacnonoxxenue aAByx okpyxkHoctel. Kacanue oxpyxHocTeil. O6mue
' KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
IIpoBepsiemble TpeOGOBaHUSI K pe3yJibTaTaM OCBOCHUSI OCHOBHOIl 00pa3oBaTesIbHOI
NMPOrpaMmblI
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTara
1 Yucna 1 BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YHCIIa
BeimonHaTe apudmernyeckue AEHCTBHS C pallMOHAIBHBIMU YHCIAMH,
1.2 coyeTas yCTHblE M TNHCbMEHHbIE MPHEMBI, BBINOJHITH BBIYUCIECHUS C
MppalMOHATILHBIMU YU CIIaMU
13 HaxoauTe 3HadeHMs] CTENEHEH C LENbIMM IOKa3aTelssMM M KOpHEH,
' BBIYHCIISTH 3HAYEHHSI YUCIIOBBIX BbIPAXKEHHM
14 OkpyrisiTh JEHCTBUTENbHBIE YKCIIA, BBIIOJHATh NPUKUIKY pe3ysibTara
' BBIYHCIIEHU, OLIEHKY YMCIIOBBIX BBIPAXKEHHUN
2 VYpaBHEHMSI U HEPABEHCTBA
21 Pemarp JnHEelHBIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHHUS, CBOASILUECS K
' HUM, TIPOCTEHIINE TPOOHO-pAIMOHATBHBIC YPABHEHUS
Pemate cucrtembl OBYX JIMHEHHBIX YpaBHEHUW C ABYMs MEPEMEHHBIMU U
2.2 CUCTEMBI [IBYX YypaBHEHHUH, B KOTOpBIX OJHO YPAaBHEHHE HE SBIAETCS
JIMHEWHBIM
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2.3

Pemate TekcTOBBIE 3amaun  anreOpandecKHM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUS YPaBHEHUs WM CHCTEMBl JBYX YPaBHEHHU C JBYMs
MIePEeMEHHBIMU

2.4

[IpoBOoaUTH MpOCTENIIINE UCCIECTOBAHUS YPAaBHEHUM U CUCTEM YpaBHEHUMH,
B TOM YHUCIIC C MPUMEHEHUEM TpapuUecKuX MPEICTaBICHUN (Hampumep,
yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIM CHCTEMa ypaBHEHUU pelleHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemare sMHeiHbIE HEpaBEHCTBA, KBaJpaTHblE HEPaBEHCTBA, M300paXarTb
pelIeHue HEpPaBEHCTB Ha 4YHUCIOBOM MPAMOMW, 3alUCBHIBaTh PEIICHUE C
IIOMOILIbI0 CUMBOJIOB

2.6

Pemrate cucTeMBl  JTMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,
BKJIIOHArOMME KBAaApaTHOC HEPABCHCTBO, 1/1306pa>1<aT1> PEIICHUE CHUCTCMbI
HCPABCHCTB Ha YHCIIOBOH HpHMOﬁ, 3aIllMCbIBATh PCIICHUC C IMOMOLIbBIO
CHUMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacrio3naBath (QyHKIMHM W3YYCHHBIX BUIOB. [loKa3bIBaTh CXEeMaTHUYECKU
pacmosoKeHue Ha KOOPAMHATHOM IMIIOCKOCTH rpadukoB QyHKUIUN BUAA: y

k

'L:I — ==
= kx, y = kx + b, X |y =ax?+ bx + ¢ B 3aBUCUMOCTH OT 3HAYCHMIl
KO3 (PHUIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMH

3.2

Iloka3pIiBaTh CXeMaTHUYECKHU PACIIOIOKCHHUE Ha KOOpHHHaTHOﬁ IIIIOCKOCTH

y=x

rpaduKoB (QyHKUIUN BHIA , Y = [X| u omuceiBaTh CBOHCTBa

byHKIUH

3.3

Crpouts 1 u300pakaTh CXeMaTUUECKU IpaQUKU KBaJAPATUUHBIX (YHKIIHM,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKIUHN MO X TpaduKam

3.4

Pacnio3naBath KBagpaTHMyHyl0 (QYHKIHIO 10 (opmyne, MOpUBOAUTH
MpUMepbl KBaJpaTUYHBIX (QYHKIUN M3 peadbHOW IKU3HHU, (U3HKH,
reOMETPUH

ApI/I(bMCTI/IquKa}I U IrCOMCTPHUYICCKAs IMPOTPEeCCUU

4.1

Pacrio3naBath apuMETHUECKYI0O U TE€OMETPUYECKYI0 TPOTPECCHH TIpU
Pa3HBIX crioco0ax 3agaHus

4.2

BbInONMHATE  BBIYMCIEHUS C HCIOJIb30BaHHEM (OpMyn n-ro ujeHa
apu(METHUECKOW M T€OMETPHUUECKOM NpOorpeccuif, CyMMbl MHEPBHIX N
YJICHOB

4.3

N3o0paxkaTh 4iIeHBI MOCIEAOBATEIPHOCTH TOYKAMH Ha KOOPIWHATHOMN
IIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHUCIIOBBIMHU ITOCICAOBATCIBHOCTIAMH, B TOM
YuCJIC 3adadu M3 peanLHoﬁ KHU3HHU (C HCIOJIb30OBAHHUCM KAJIBKYJIATOPA,
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U(POBBIX TEXHOJIOTHH)

BepOHTHOCTb N CTAaTUCTHUKA

5.1

W3BnekaTh W 1peoOpa3oBbIBaTH HH(GOpPMAIMIO, MPEICTABICHHYIO B
pa3IMUHBIX HMCTOYHHMKAX B BHMJE TaOmul, AuarpammMm, IpaduKoOB,
MPEJCTABIATH JaHHBIC B BUJE TAOIUII, AUarpamMm, rpadukoB

5.2

Pemate 3amaum opraHM30BaHHBIM MEpeOOPOM BapHUAHTOB, a TaKXKe C
UCIOJIb30BAHNEM KOMOMHATOPHBIX MIPABUI U METO/I0B

5.3

Hcnons3oBaThk onucaTelnbHBIE XApaKTCPUCTUKU I MACCHBOB YHUCIIOBBIX
JaHHBIX, B TOM YHUCJIC CPCAHNC 3HAUYCHUSA U MCPbI paCCCUBAHUA

5.4

Haxozme YacTOTHl 3HAYCHHH U YacTOTHI CO6I>ITI/I$I, B TOM 4YHCIIC
MOJIB3YACH pE3yJibTaTaMU IIPOBCACHHBIX HSMepeHI/Iﬁ n Ha6J'IIO,Z[eHI/II71

5.5

Haxonuts BCPOATHOCTH CHy‘I&ﬁHLIX COOBITUH B HN3YUYCHHBIX OIIbITAX, B TOM
YHUCJIC B OIbITaX C PaBHOBO3MOYXHBIMH 3JICMCHTAPHBIMU CO6I>ITI/I$IMI/I, B
CCpHAX HUCIBITAaHUN 10 MEpBOro ycriexa, B CCpUsx HUCIBITAaHUN BepHynnH

5.6

Nmers mnpencraBieHue O CIy4allHOW BEJIMYMHE W O PaCHpEAeIICHUU
BEPOATHOCTEMN

5.7

Nmerpr mpencrtaBieHue O 3aKOHE OOJBIIUX YHCET KaK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHUYUBOCTH U O POJU 3aKOHA OOJBIITUX
qucell B IPUpOJIe U 00IIeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPHIX YIJIOB, HAaXOAUTh C HX
MOMOIIBIO  PA3JIMYHBIE  BJEMEHTHI  MPSMOYTOJIBHOTO  TPEYTroJbHUKA
("permieHue MPSIMOYTOJIBHBIX TpeyroibHUKOB"). HaxoauTte (C MOMOIIBIO
KQJIBKYJIATOPA) JUTMHBI U YTIIBI 7151 HETAOJIMYHBIX 3HAYCHHI

6.2

[Tonb3oBaTbCs dbopmynamu MPUBEACHUSA 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM i HAXOXKJIEHUS COOTHOIICHHM
MEXy TPUTOHOMETPUICCKUMH BEIIMYNHAMHA

6.3

Hcnonb30BaTh TeEOpeMbl CHHYCOB W KOCHHYCOB JUISI HaXOXIACHUS
pa3IMYHBIX DJIEMEHTOB TpEyrosbHHKa ("pelieHne TpeyrosJbHUKOB"),
MPUMEHSTh UX MPU PELICHUU T€OMETPUUECKUX 3aa

6.4

Brnagets monATHSMH TIpeoOpa3oBaHUS MOJ00US, COOTBETCTBEHHBIX
aMeMeHTOB ToM00HbIX (¢uryp. [lonp3oBarbcsi CBOWCTBaMH TOI0OOUS
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAUTH YIIBI Y
nono6ubix (Quryp. IlpuMeHsATH CBOWCTBa MOAOOMS B MPAKTHUECKUX
3aa4ax. YMeTh MPUBOJIUTH MPUMEPhl MOJO0OHBIX (QUIYp B OKpY)KarolleMm
MuUpe

6.5

[Tons30BaTbcst TeopeMaMu O TPOU3BEIECHUU  OTPE3KOB  XOpH, O
MIPOM3BEICHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelbHON

6.6

[Tonp30BaTbCsl BEKTOpaMH, TOHUMATh WX TEOMETPUUYCCKUA B (HU3UICCKUIN
CMBICJI, TPUMCHATH UX B PCHICHUN I'COMCTPUUYCCKUX U (1)I/ISI/II-IGCKI/IX 3aaa4.
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IIpuMeHATh CKalXsIpHOE MPOU3BEIECHUE BEKTOPOB I HAXOXKACHUS UIMH U
yTJIOB

6.7

Ilonp30BaThCa METOIOM KOOpJAUHAT Ha IIJIOCKOCTH, IPHUMCHATH €TI0 B
PEIICHUU I'€OMECTPUYCCKUX U ITPAKTHYCCKUX 3aJa4

6.8

Bitagers NOHATHAMU IPaBUIILHOTO MHOI'OYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PaJMaHHOM MEpBl YIJla, YMETb BBIYUCIIATH
IJIOIaas Kpyra W ero vacred. IIpuMeHsAThH IOJydeHHBIE YMEHUS B
MIPAKTUYECKUX 3a7a4ax

6.9

HaxoauTe ocu MM LEHTPhl CUMMETPUU (GUIYp, HPUMEHSTH IBHXKECHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh IOyYeHHBIC 3HAHKS Ha MPAKTHKE - CTPOUTh MATEMaTUICCKHEC
MOJICJIA JUIsl 33]a4 pEealbHOW J>KU3HU M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C TIPUMEHEHUEM TOJJO0US U TPUTOHOMETPUICCKUX (PYHKIIHIA
(MoB3YsICh, 1€ HEOOXOIUMO, KAIbKYIISITOPOM)

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon IIpoBepsieMblii 27IEMEHT COJEP/KAHUS
1 Yucna ¥ BBIYUCIEHUS
11 PanonanbHbple yucia, UpPpalMOHAJIbHBIE YHCIA, KOHEUHble U OECKOHEYHBIE
' JECSITUUHBIE PoOH
MHOXecTBO JeHCTBUTENBHBIX YUCEN, I€HCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE
19 JecsITUUHbIe 1poOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM
' JNEHCTBUTENBHBIX YACET U KOOPAMHATHOMN NpsiMoil. CpaBHEHUE 1EHCTBUTEIBHBIX
qucell
1.3 Apudmerndeckue TeUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubnmkeHus, oueHKU. Pa3mepbl 0ObEKTOB OKpYXKAIOUIETO MHUPA,
14 JUTUTENILHOCTh TPOILIECCOB B OKpYyXkaromeMm wmupe. [IpubirkeHHOe 3HaueHUe
' BEJIMYMHBI, TOYHOCTh MpubnmxeHus. Oxkpyriaenue yucen. [Ipuxkuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OTHOHN IEpEMEHHON
2.2 JInneiiHoe ypaBHeHuUe. Pelienue ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIIUXCSI K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHU TPEThEW U YETBEPTOM
' CTENEHEN Pa3/I0KEHNEM Ha MHOKUTEN
2.5 Pemenue 1poOHO-paiMOHANIBHBIX YpaBHEHHIH
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2.6

CucreMbl ypaBHEHHI

2.7 VYpaBHEeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK

2.8 Pemenne cucreM AByX JIMHEWHBIX YPABHEHUH C JBYMS IIE€PEMEHHBIMU

29 Pemenne cucreM nByX ypaBHEHMM, OJAHO M3 KOTOPBIX JMHEHHOE, a JIpyroe -
' BTOPOM CTETICHH

2.10 |I'paduyeckas nHTEpIPETALMSA CUCTEMbI YPAaBHEHUN C ABYMS TIEPEMEHHBIMHU

2.11 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

2.12  |YwmcrioBble HEPABEHCTBA U UX CBOMCTBA

2.13 |Peuienue NMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON

2.14 | PemeHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM

2.15 | KBagpaTHbIe HEpaBEHCTBA

216 I'paduueckas WHTEpHIpeTalusi HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
' epeMEHHBIMHU
3 OyHKIMH

31 KBampatnunas ¢ynkuus, ee rpaduk u cBoictBa. I[lapabona, KOOpAMHATHI
' BEPILMHBI MapadoIIbl, OCb CAMMETPUH NapadoJIbl

3.2 I'padmku pynxnumii y = kx, y = kx + b u ux cBoiicTsa

3.3 y=—

I'paduxu GyHKIMIT Xy = x%u ux cBoiicTBa

4 L. V=alX .

3 I'paduku pynkumii J , ¥ = [X| 1 ux coiictBa
4 YucnoBele NOCIEI0BATEIBHOCTH

41 Omnpenenenre W crnocoObl 33JaHUsl YMCIOBBIX IOCIENIOBAaTENbHOCTEH. 3aqaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMynor u (popmyIioit n-ro uieHa

49 Apudpmernueckas nporpeccus. DopMylbl n-ro  wieHa apudMeTuyecKoiu
' MIPOrPECCHH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckast mnporpeccus. @DOpMynbl n-ro  wWieHa TI'e€OMETPUYECKOH
' MIPOTPECCHH, CYMMBI TIEPBBIX N YICHOB

44 N300pakeHne YiIeHOB apu(METHYECKOW M TE€OMETPHUYECKOW MpOrpeccHit
' TOYKaMHU Ha KOOPJIMHATHOM MJIOCKOCTHU. JIMHEWHBIA U SKCITOHEHIIMATBHBINA POCT

4.5 Cno>xHbI€ TTPOIICHTHI
5 BeposTHOCTE M cTaTHCTHKA

5.1 [Ipencrasnenue AaHHBIX B BUJE TaONHI], AMArpamM, rpauKoB, HHTEpPIIPETAITUS
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NaHHbIX. YUTeHue W MOCTpOeHHE TabNull, AuarpamMm, rpa@ukoB MO peaJbHbIM
JTAHHBIM

5.2 [TepecranoBku U hakTopHuan
5.3 CoueraHus U YUCIO COYETAHUM
5.4 Tpeyronbuuk Ilackans. Pemenne 3aia4 ¢ ucnosiib30BaHuEM KOMOMHATOPUKHI
55 I'eomerpuueckas BeposTHOCTh. Ciy4dailHBIi BBIOOp TOUYKM W3 (QUTYpPHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepusi MCIIBITaHUH /10 TIEPBOTO ycIexa
57 Cepust ucneiTanuii bepHymm. BeposTHOCTH COOBITHIA B CEpUM HCIBITAHUN
' bepuymnu
5.8 CrnydaiiHasi BeJIMYMHA U paclpeiesieHne BEpOSTHOCTEN
59 Maremaruueckoe oxugaHue U gucnepcus. [lpumepsl MaTeMaTHYECKOro
' OKUJJaHUS KaK TEOPETUUECKOI0 CPETHETO 3HAUCHMSI BETUYMHbI
510 MareMartuueckoe OXHWJAHUE M JUCIEPCUSl CIy4alHOW BEIWYMHBI '"YUCIIO
' YCIEXOB B cepuu ucnsltanuii bepuymmu"
511 [Tonsitue o 3akoHe OonbpImMX uucen. M3MepeHHe BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Pojb 1 3HaUeHue 3aK0Ha OOJIBIINX YKCEll B IPUPO/IE U OOIIECTBE
6 I'eomerpus
6.1 Cunyc, kocunyc, tanresc yrioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U TeopeMa CHUHYCOB. Perienue
6.2 IIPAKTUYECKUX 3aJad C MHCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanme momoous. [1o00Me cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 npousBeAEHUH OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEACHUH OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BexTtop, nnuHa (MOAysb) BEKTOpa, COHANIPABICHHbBIE BEKTOPHI, TPOTHUBOIOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB,
' orepaiy Haja BekTopamu. Pa3jokeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl BekTopa. CkajlipHOE NPOM3BEIEHUE BEKTOPOB, NPUMEHEHHE AJIS
' Hax0JICHHUs JITUH U YIJIOB
JlekapTOBBl KOOPAMHATHI HA IIOCKOCTH. YPAaBHEHHS MPAMOM M OKPY>KHOCTH B
6.7 KOOpJMHATax, IEPECEUEHUE OKPYKHOCTEN M NMpsAMBIX. MeToJ KOOpIMHAT U €ro
MIPUMEHEHHE
6.8 [TpaBuUIEHBIE MHOTOYTOJIBHUKH
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JlnuHa okpyxkHocTu. ['pagycHas u paguaHHas Mepa yriia, BBIYUCIEHUE UIUH YT

6.9 N
OKPY)KHOCTEH
6.10 |IImomanp Kpyra, CEKTOpa, CETMEHTA
6.11 JIBUXKEHUST TJIOCKOCTH W BHYTPCHHHE CHMMETpUH (uryp (3JeMeHTapHbIe

npenacrasienus). [lapamiensHelii nepenoc. IloBopot

ITEPEYEHb (KOAUDPUKATOP) ITPOBEPAEMBbIX TPEBOBAHUI
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOW ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHHUA U DJIEMEHTOB COJIEPXAHUA 110
MATEMATHUKE

K

Jlji mpoBeieHHs OCHOBHOTO T'OCYJapCTBEHHOIO JK3aMeHa 1Mo MaremaTuke (manee - OI'D
0 MaTeMaTUKe) HCIONB3YyeTCsl TepedeHb (KoaudukaTop) NpoBEpsieMbIX TpeOOBaHHN K
pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOIO  OOIIEro
00pa30BaHUs U JIEMEHTOB COJICPIKAHUSL.

IIpoBepsiembie Ha OI'D Mo maremaTnke TpPeOGOBaHHUS K Pe3yJibTATAM OCBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

Kon
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
TpeOOBaHUS Ha ocHoBe OI'OC

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS

1

YMeHue onepupoBaTh NOHATHAMU: MHOXKECTBO, IIOJMHOKECTBO, OIIEpALIUU
Ha/Jl MHOXECTBAaMH; YMEHHE ONEpUPOBaTh MOHATUSAMH: Tpad, CBA3HBIN
rpad, nepeBo, LUKI, MNPUMEHSATh HUX MpPU pEIIeHUU 3a1ad; yMEHHE
UCIOJb30BaTh IpaUyecKoe NPEeACTABICHUE MHOXECTB JUIsl ONUCAHMA
peaJIbHBIX MPOLIECCOB U SIBICHUMN, IPU PEIIEHUH 3a/]a4d U3 IPYTUX y4eOHBIX
IIPEAMETOB

YMmenue ONCpUpOBaTh MOHATUAMU: OIPCACICHUEC, aKCHUOMa, TEOpLCMa,
J0Ka3aTcIbCTBO, YMCHHC paciio3HaBaTb HUCTUHHBIC u JIOKHBIC
BBICKA3bIBAHHUA, IIPUBOAUTHL TMPUMCPBI W  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHHne onepupoBarh MOHATHSAMHU: HATypaJbHOE YHCIO, IMPOCTOE H
COCTaBHOE YMCJIO, IEIUMOCTb HATYPAJIBHBIX YUCEN, IPU3HAKU JEIUMOCTH,
L[eJIOE YMCII0, MOAYJIb YHCiIa, OOBIKHOBEHHAs APOOb U AECATUYHAs JIPpOOb,
CTaHJAPTHBIN BUJ YMCIA, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C
YUCJIAMM, CPAaBHMBATh U YIOPALOYMBATH YMCIIA, IIPEACTABIIATH YMCIA Ha
KOOPJAWUHATHOU HPSIMOW, OKPYIVIATH YWCIIA; YMEHHE NelaTh NPUKHUIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MNOHATHSMM: CTENEHb C ILEJIBIM I10Ka3aTeseM,
apudmeTnyecKuil KBaapaTHBI KOpEeHb, MHOTOYIEH, ajiredpanyeckas
Ipo0b, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH cTeneHu OoJblie
€MHUIIBI; YMEHUE BBIMOIHATH pacdeTshl 1mo ¢opMyiaM, mpeodpazoBaHuUs
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LEeNbIX, POOHO-PAllMOHAIBHBIX BBIPAKEHUN U BBIPAXKEHUH C KOPHSIMH,
pa3oKeHUue MHOTOUJIeHa Ha MHOYKUTENH, B TOM YHUCIIE C UCIOIb30BAHUEM
(hopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBarh MOHSATUSMHU: YUCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHOM NEPEMEHHOI, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE U KBaJpaTHble ypaBHEHHUA, JAPOOHO-
palMoHaNbHBIE YpPAaBHEHHS C OJHOW TEPEeMEHHOW, CHUCTEMBI JABYX
JUHEHHBIX YpaBHEHM, JIMHEWHbIE HEpPaBEHCTBA M HUX CHCTEMBI,
KBaJ[paTHbIC U APOOHO-PALIMOHAIBHBIE HEPABEHCTBA C OAHOI MEPEMEHHOM,
B TOM YHCII€ IIPU PEIIEHUU 33a7a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3aJa4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSMYIO M KOOPAMHATHYIO
IJIOCKOCTH JJIs1 M300pakKeHUs PellleHUui ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue omnepupoBarh MOHATHAMHU: (yHKUuUs, Tpaduk QYHKIHH, HYIH
(GyHKINU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHHA,
yObIBaHUsI, HauOOINbIee M HAMMCHBIICC 3HAYCHUS (QYHKLUUH, YMCHHUE
OIICpHUpPOBAThL IOHATUAMU: IIpdAMad HNPONOPHHUOHAIBHOCTD, JIMHEHHAS
byHkuus, kBagpatudHas (QyHKIWs, oOpaTHas MPONOPLHOHAIBLHOCTS,
napabosa, rurnepoosa; yMeHne CTpouTh rpaduku QyHKIMHA, HCIIOIB30BATh
rpaduKy Ui OIMpPEACNICHHsl CBOICTB IMPOLECCOB M 3aBUCUMOCTEH, s
pelieHns 3aJady U3 APYTUX Y4eOHBIX IPEIMETOB U PpealbHOM >KHU3HH;
YMEHHUE BbIpaXKaTh (HOPMYIaMH 3aBUCHMOCTH MEK1Y BETMUHHAMHU

YMenune OIICpHUPOBATH IIOHATUAMU: IIOCJIIEAOBATCIIBbHOCTD,
apupMeTHyecKass U TreoMeTpuyecKas MPOrpecCuy; yMEHUE HCIOJIb30BATh
CBOICTBa MOCIEI0BAaTENILHOCTEN, POPMYIIBI CYMMBI M OOIIETO YjieHa IpU
peleHny 3a/1a4, B TOM YHCIe 337a4 M3 JAPYruX y4eOHBIX MpPEAMETOB U
peanbHON KU3HU

YMeHue pemarh 3aJa4u pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOLEHTHI, JOIH
U YacTH, ABMKEHHE, paboTy, IIEeHy TOBApOB U CTOUMOCTh MOKYTIOK U YCIIYT,
HaJOIM, 3aJayd M3 O0O0JacTH YOpPaBJIEHUS JHMYHBIMM M CEMEHHBIMU
(uHaHCaMH); YMEHHE COCTABIATh BhIPAXKEHUs, YPaBHEHUs, HEPABEeHCTBA U
CHUCTEMBI IIO YCIIOBHIO 3a/layd, MCCIENOBAaTh IIOJyYEHHOE pEIICHHE WU
OLIEHUBATh MPABJIONOI00HOCT OTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas, Iy,
JIOMaHasi, YroJ, MHOTOYIOJIbHHK, TPEYrOJIbHUK, PpaBHOOCIPEHHBIH W
PaBHOCTOPOHHHM TPEYroJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIHaHa,
onccexrpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOJIbHUK,
napajjienorpaMM, — poMm0,  TpPSIMOYTOJbHHK,  KBajpaT,  Tpamerws;
OKpPY)KHOCTB, KpYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemiath 3a7adyd, B TOM YHCIE W3 IOBCEIHEBHON
KU3HH, HAa HAXOXJICHUE TEOMETPHUYECKHX BEIUYMH C TNPUMEHEHUEM
M3YyYEHHBIX CBOMCTB GUryp u (pakToB

10

YMeHue onepupoBaTh IMOHATHUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJIbBHUKOB; MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX, YroOJl
MEXIy NpPSIMbIMH, TEPHEHIUKYJISAP, HAKIOHHASA, NPOEKIHs, Momodue
¢buryp, monoOHbIE TPEYroJbHUKHU, CUMMETPUS OTHOCHTEIHHO TOYKH U
NpsIMOi; yMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUIO M TOJ00HE
¢buryp, napamieabHOCTh U NEPIEHANKYISIPHOCTD MPSMBIX B OKPY)KaIOIIEM
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MUpe

11

YMeHue ornepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHHE, Yrojl (BeIMYMHA
yriia, CAHYC U KOCUHYC yTIJla TPEYroJIbHUKA), MJIONIA/lb; YMEHHUE OIECHUBATh
pasMepbl TPEIMETOB U OOBEKTOB B OKPYXAIOIIEM MHPE;, YMEHHUE
MPUMEHSITh (POPMYIIBI MEPUMETPA U TUIOMIAId MHOTOYTOJIbHUKOB, JIJTUHBI
OKPY)KHOCTH  HM  IUIOmAAd  Kpyra, oObema  IPSAMOYTOJIBHOTO
napajuieJenumne/a; yMEHUE MIPUMEHSTh MIPU3HAKU paBeHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CYMME VIJIOB TpPEYroJbHUKA, TEOopeMy
[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IS BBIYUCIICHUS JUIHH,
pacCTOAHUH, TIOIIAACH

12

YMmenue wu3zo0paxarb IUIOCKMEe (Uryppl HM  HX  KOMOUWHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYPBl OT pPYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U  JJIEKTPOHHBIX  CPEACTB IO TEKCTOBOMY  HWIIU
CHMBOJIbHOMY OIMCaHUIO

13

YMeHue ONCpUpOBaTh MOHATUAMU: MPAMOYI'OJIbHASA CUCTEMa KOOPAWHAT,
KOOpAuWHATbl TOYKHU, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOPA HaA
YUCJIO, CKaJIpHOC IMPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIb30BATH
BCKTOPbI U KOOPAWHATHI JIAA MPCACTABJICHUA JAHHBIX W PCIICHHA 3a/a4d, B
TOM YHUCJIC U3 APYIrUxX y‘le6HBIX npeaMCETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOUKOBBIE U KPYTOBBIE THArpaMMBl,
TabnuIpl, cpeaHee  apudMeTUUecKoe, MeIuWaHa, HaubOojbIiee U
HauMEHbIIIee 3HAYCHMS, pa3Max YHCIOBOTO HaboOpa; yMeHHE W3BJIEKaTh,
HMHTEPIPETUPOBATH U MPeoOpa30oBbIBATh HH(OPMALINIO, TPEICTABICHHYIO B
TabmuIax ¥ Ha JuarpaMmax, OTPa)arollyl0 CBOWCTBA U XapaKTEPUCTUKU
PCATBHBIX IPOLECCOB U ﬂBHeHHﬁ; YMCHHE pPaCliO3HABaTb HU3MCHYMBLIC
BEJIMYMHBI B OKPYKAIOIIEM MHpE

15

YMeHue onepupoBaTh IMOHATUSAMH: CIy4YalHBIA ONBIT (CIy4alHBINA
9KCIIEPUMEHT),  3JIEMEHTApHOE  COObITHE  (3JIEMEHTAapHBI  HCXOJ)
CIIly4yailHOTO OIbITa, CllyyailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOOUTh  BEPOSATHOCTH  CIHy4dyallHBIX  COOBITMM B OmbITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE PellaTh 3a/1a4u
METOZIOM OpPraHM30BaHHOIO Iepedopa M C UCIOJIb30BAaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OLEHHBATh BEPOSITHOCTH PEAIbHBIX COOBITHUHA H
SBJICHUM, TOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX M MAJOBEPOATHBIX
COOBITHI B OKpYXalolleM MHpPE M B JKU3HH; 3HAKOMCTBO C IOHITHEM
HE3aBHCUMBIX COOBITHUN; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJIICHUSX

16

YMeHue BRIOMpaTh MOAXOIAIINN U3YISHHBIN METO JUIsl PEeIICHUs 3a/1a4H,
MIPUBOAUTE HNPUMEPLI MATEMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpupoac u
YKU3HHM, PAclO3HABaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE,
OINMCHIBAaTh OTAENbHbIE BBIAAIOIIMECS PE3yJbTaThl, MOJTYYEHHBIE B XOJIE
Pa3sBUTHUA MATCMATUKU KAaK HAYKU, IPUBOAUTL NPHUMEPBI MATCMATHUYCCKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOW Y BCEMUPHON UCTOPHUH
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IlepedyeHb 3J1eMEHTOB coJlepkaHusi, NpoBepsieMbix HA OI'D mo maTemaTuke

Kon [IpoBepsieMbIii AIEMEHT COJIEPAKAHUS
1 UYucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCEl
1.2 OOBIKHOBEHHBIC U IECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHbIEC TEPUOANIECKHE
npodu
1.3 Panmonaneheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
1.4 JleiicTBuTenbHble uucia. ApudMeTHUYECKHe OIepaluu C ACHCTBUTEIbHBIMU
YHCIaMU
1.5 [TpubnvkeHHbIE BBIYUCICHHS, NpPaBWIa OKPYIJICHUS, TPHKUAKA U OICHKA
pe3ynbTaTa BRIYUCICHUN
2 AnreOpandecKkue BbIpaKCHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenp ¢ mensiM mokaszaresneM. CTeneHb C PalMOHAIBHBIM IOKAa3aTeJIeM.
CaoiicTBa cTeneHu
2.3 MHorounexsl
2.4 Anrebpanueckast 1poOb
2.5 Apudmernueckuit KOpEHb HaTypallbHOU CTEIICHHU. Hencreus c
apu(METHIECKUMH KOPHSIMH HATYpAIbHOW CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Hensle u npoOHO-panMoHanbHble YypaBHEHHMs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUU
3.2 Ilenple W ApoOHO-panMoOHANBHEIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TOCIEI0BATEIbHOCTEN
4.2 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIIOKHBIX
MIPOLIEHTOB
5 OyHKIIUA
5.1. OyHkusa, cmocodwsl  3amaHus  QyHkmuu. I'padux  GyHkmuu.  OO6nacTh

OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HadeHud ¢yHkuuu. Hymu ¢ynkumu. Ipomexytku
3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHU. MaKCUMyMbl H
MUHUMYMBl GyHKUMU. HauOospliee W HauMeHbllee 3HaYeHHE (YHKIMM Ha
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MIPOMEXKYTKE

6 Koopaunatsl Ha npsMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOroyrojabHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuYeCKiX BeITUIHH
7.6 BekTopsl Ha TI0CKOCTH

8 BeposTHOCTh M CcTaTUCTHKA
8.1 OmnucarenbHas CTaTHCTHKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MuoxecTBa

8.5 I'pads

Y4eOHuk

Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypoBeHb: ydeOHHK .MaxkaperaueB 10.H., Munmiok
H.I'., HemikoB K.M. u apyrue: nox pen. Temskosckoro C.A. 15-e uznanue, nepepaboTaHHOe.
Axmmoneproe obmectBo “U3marensctBo “IIpocBemnienune”

Marematuka. Anredpa: 8-i1 kiacc: 0a30BbIi ypoBeHb: ydeOHHK .MaxkaperueB 10.H., Munmiok
H.I'., HemwkoB K.M. u apyrue: nox pen. TemsxoBckoro C.A. 17-e usgaHue, CTEpEOTUIIHOE.
Axmmoneproe obmectBo “U3marensctBo “IIpocBemnienune’

Maremartuka. Anrebpa: 9-i1 kiacc: 0a30BbIi ypoBeHb: yueOHUK .Makaperaes 1O.H., Munmtok

H.I'., HemwkoB K.M. u apyrue: nox pen. TemsxoBckoro C.A. 16-e u3gaHue, CTEPEOTHUIIHOE.
Axmmoneproe obmectBo “U3marensctBo “IIpocBemnienune’
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB
Ne HaunmeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (POBbIE)
n/n TEM MPOrpaMMbI Bceero KOHTPOHBHLIe 06pa30BaTeJILHbIe PeCypChl
padoThI
[ToBTOpEHME.
Apudmernueckue neicTBus ¢
YUCJIA Y BBIUMCIIEHUSL. R
https://lesson.academy-
1 PanmonansHbIe yncia 11 1
(oBTOpeHIIe) content.myschool.edu.ru/lesso
n/8balb59c-aa53-49f5-8442-
3e57dc8f0549?backUrl=%2F0
2.2%2F07
[Tonstue Gpynkuuu
https://lesson.academy-
) OYHKIHNU. Koopauuater u 17 1 content.myschool.edu.ru/lesson/
rpaduku. OyHKIHNA 219cd89c-8408-4afa-b2ed-
ac0464c1347e?backUrl=%2F02
2%2F07
YucnoBbie BBIPAXKXCHUA
https://lesson.academy-
3 gﬁgiiigﬁicg HE 7 content.myschool.edu.ru/lesson/
S PIPURCHIA € b93d2151-4c9e-4358-h88Y-
84d951e0b7ce?backUrl=%2F02
2%2F07
[Ipocreiine TMHENHbBIE
YpaBHECHUA
YPABHEHUA 11 CUCTEMBI https://lesson.academy-
4 VPABHEHMUMN. JTuneiinbre 10 1 content.myschool.edu.ru/lesson/
ypaBHEHHS f03851f1-dcac-4ea7-aa4f-
f89ca9d0e4e5?backUrl=%2F02.
2%2F07
Crenens ¢ HATYpaJIbHBIM
IIOKa3aTejieM
UM CJIA 1 BBIYUCJIEHHMSL. https://lesson.academy-
5 CreneHb ¢ HaTypaJbHBIM 6 content.myschool.edu.ru/lesson/
[IOKa3arejieM bf7eccc8-2070-4b3a-a61f-
4cfefl2aaa31?backUrl=%2F02.
2%2F07
ITonsaTue MHOrouNIeHa
6 AJITEBPAMYECKHUE 93 1 https://lesson.academy-

BBIPAKEHU 1. MHOrO4WIeHEI

content.myschool.edu.ru/lesson/
14491a87-e625-4e8d-a9bc-
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https://lesson.academy-content.myschool.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f03851f1-dcac-4ea7-aa4f-f89ca9d0e4e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f03851f1-dcac-4ea7-aa4f-f89ca9d0e4e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f03851f1-dcac-4ea7-aa4f-f89ca9d0e4e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f03851f1-dcac-4ea7-aa4f-f89ca9d0e4e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f03851f1-dcac-4ea7-aa4f-f89ca9d0e4e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/14491a87-e625-4e8d-a9bc-a1f3442dd2d5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/14491a87-e625-4e8d-a9bc-a1f3442dd2d5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/14491a87-e625-4e8d-a9bc-a1f3442dd2d5?backUrl=%2F02.2%2F07

alf3442dd2d5?backUrl=%2F02
.2%2F07

AJITEBPAMYECKUE
BBIPAKEHUS. @opmyiibl
COKPAIIEHHOTO YMHOXCHUS

14

DopMyIibl KBaApaTa CyMMBI U
KBaJjpara pa3HOCTH
https://lesson.academy-
content.myschool.edu.ru/lesson/
33084b47-f57a-4dea-9a49-
424c7cc01cf4?backUrl=%2F02.
2%2FQ7

UNCJIA 1 BBIYUCJIEHMA.
JlemumocTh

10

HpI/ISHaKI/I ACIIUMMOCTHU
https://lesson.academy-
content.myschool.edu.ru/lesson/
ce280aec-4b16-4a8c-9a9d-
4dch2af385e5?backUrl=%2F02
.2%2F07

OYHKUWUN. Jluneinas
byHKIISA

16

Jluneitnast pyHkuus
https://lesson.academy-
content.myschool.edu.ru/lesson/
483f7793-2e63-4ddf-b98a-
€89025fecc39?backUrl=%2F02.
2%2F07

10

YPABHEHUA 1 CUCTEMBI
YPABHEHMU. Cucremsr
JIMHEUHBIX YPaBHEHUN

14

CucreMbl TMHEHHBIX
ypaBHEHUH
https://lesson.academy-
content.myschool.edu.ru/lesson/
6felabac-b26a-4a52-9e48-
c975a345aefe?backUrl=%2F02.
2%2F07

11

[ToBTOpenue, 060061ICHNE,
cHUCTEMaTH3alMs 3HAHUI

Hrtorosoe noBropenue
https://lesson.academy-
content.myschool.edu.ru/lesson/
f125b4a8-3041-4374-8144-
192176da6fac?backUrl=%2F02
2%2F07

OBIIEE KOJIMYECTBO YACOB
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https://lesson.academy-content.myschool.edu.ru/lesson/14491a87-e625-4e8d-a9bc-a1f3442dd2d5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/14491a87-e625-4e8d-a9bc-a1f3442dd2d5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f125b4a8-3041-4374-8144-192176da6fac?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f125b4a8-3041-4374-8144-192176da6fac?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f125b4a8-3041-4374-8144-192176da6fac?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f125b4a8-3041-4374-8144-192176da6fac?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/f125b4a8-3041-4374-8144-192176da6fac?backUrl=%2F02.2%2F07

8 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

IToBTOpEeHHE Kypca anreOpsl 7-To
KJlacca

[ToBTOpeHue. [leicTBus ¢
MHOTOYJICHAMH

https://lesson.academy-
content.myschool.edu.ru/le
sson/2480a45c¢-7309-4ccl-
bbbe-
fd2463eb6ad1?backUrl=%
2F02.2%2F08

YPABHEHUA U
HEPABEHCTBA. HepaBenctBa

17

CBoiicTBa HEPABEHCTB
https://lesson.academy-
content.myschool.edu.ru/le
sson/4¢70088b-7b17-4590-
941f-
b655¢ch125562?backUrl=%
2F02.2%2F08

UMCJIA 1 BBIYUCIIEHUA.
KBagpartsslii KOpeHb

17

Onpenenenue
KBaJIpaTHOT'O KOPHSI
https://lesson.academy-
content.myschool.edu.ru/le
sson/15188204-2648-
42d5-9288-
f16ca982935b?backUrl=%
2F02.2%2F08

YPABHEHUS U
HEPABEHCTBA. KBagparusie
ypaBHEHUSA

17

[TonsiTue kBagpaTHOTO
ypaBHeHus1. HemomHbie
KBAaJApPATHBIC YPABHCHUA
https://lesson.academy-
content.myschool.edu.ru/le
sson/37474032-1389-
4407-9443-
4daf817080bc?backUrl=%
2F02.2%2F08

AJI'EBPAMYECKHUE
BBIPAKEHUSL. [IpoGHo-
PalMOHAIbHBIC BBIPAKCHUS

17

[TonsATHE panuoHaIBbHON
Ipodu
https://lesson.academy-
content.myschool.edu.ru/le
sson/41077d5e-d8aa-4b67-
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https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/2480a45c-7309-4cc1-bbbe-fd2463eb6a41?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/4c70088b-7b17-4590-941f-b655cb125562?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/15188204-2648-42d5-9288-f16ca982935b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/37474032-1389-4407-9443-4daf817080bc?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08

9b4f-
32402a0c6168?backUrl=%
2F02.2%2F08

YPABHEHUMA N
HEPABEHCTBA. J/Ipo6Ho-
palOHaIbHbIEC YPABHEHUS

19

JpoOHo-paninoHanbHbIe
YpaBHEHUA
https://lesson.academy-
content.myschool.edu.ru/le
sson/642a81ee-5d8d-463b-
8fcl-
ad43613d52ba?backUrl=%
2F02.2%2F08

OVYHKINN

15

OyHKIIUU U UX TpadhuKu
https://lesson.academy-
content.myschool.edu.ru/le
sson/8c7dee3d-543f-4e03-
91b1-
d43ef4ec63ae?backUrl=%
2F02.2%2F08

AJITEBPAMYECKUE
BBIPAXEHUSI. Crenenu

14

OrnpezenieHne CTENeH! ¢
LICJIBIM ITIOKa3aTeJICM
https://lesson.academy-
content.myschool.edu.ru/le
sson/31ba3859-5ad6-41d1-
9979-
41324ebbd15b?backUrl=%
2F02.2%2F08

UNCJIA 1 BBIYUCJIEHMA.
JlenumocThb

JlemuMocCTh
https://lesson.academy-
content.myschool.edu.ru/le
sson/ce280aec-4b16-4a8c-
9a9d-
4dch2af385e5?backUrl=%
2F02.2%2F07

10

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

10

Hrorosoe nosropenue
https://lesson.academy-
content.myschool.edu.ru/le
sson/e502b11a-f527-4715-
9e16-
3be6h96388a4?backUrl=%
2F02.2%2F08

OBIIEE KOJIMYECTBO YACOB

136

40



https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
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9 KJIACC

Ne HauMeHnoBanue KoanuecTBo 4acoB
dueKkTpoHHBbIe (LM POBbLIE)
n/ | pa3geaoB u TeM Bcer | Koutpoabn
o0pa3oBaTe/bHbIE PeCypChl
I nporpamMmal 0 ble paboThI
[ToBTopenue. [IpeodbpazoBanue
YHUCIIOBBIX BBIPAKEHUU
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1 areGpht 8-ro Kacca 3 content.myschool.edu.ru/lesson/139
6193f-ba6b-4be8-86f3-
f5bd1f921acl?backUrl=%2F02.2%2
FO9
O6nacth onpeesieHus ¥ 3HaYCHUS
byHKIIIH
https://lesson.academy-

2 OYHKINU 25 1 content.myschool.edu.ru/lesson/a40
5adf8-8962-4b71-85bb-
01e65f2646b6?backUrl=%2F02.2%
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I'paduueckuit MmeTo pereHus

YPABHEHA U tps:lesson academy-
3 Ef;‘;aBTiigTBA' 15 1 content.myschool.edu.ru/lesson/513
HepaBeHCTB 86ccd-d57¢-48d8-9775-
c0f2ea62f19b?backUrl=%2F02.2%2
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JIuneiiHble, KBaApaTHbIE, APOOHO-
YRABHEHN 1 htps:lesson.academy-
4 ;Ill;:;ifficge?;emma 25 2 content.myschool.edu.ru/lesson/16e
’ 7fba8-47c2-45c8-ab28-
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CriocoOBI 3aJJaHUST YHUCIIOBBIX
HOCHCZ{OB&TCHBHOCTGI\;I
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AJI'EBPAYECKHUE [IpeoOpazoBanne BhIpaKEHHIH,
BbIPAKEHUAL. COAEPKAIIUX CTENEHU
6 12 1
CreneHs ¢ https://lesson.academy-
parroHaIbHBIM content.myschool.edu.ru/lesson/876f
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OBIIEE KOJIJMYECTBO 136
YACOB
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