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NOACHUTEJIbBHAS 3AIINCKA
Pabouas nmporpamma o anredpe paspaboraHa Ha OCHOBE:

- Ilpukaza Munnpocsemennss Poccum ot 31.05.2021 N 287 "OO yrBepKIeHUU
(denepasbHOro TOCYIapCTBEHHOTO OOpa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus" (C UBMECHEHUSMH U JOTIOJHEHUSMH);

- @enepanpHOil 00pa30BaTEIIBHON MPOTrpaMMbl  OCHOBHOTO  00IIEro oOpa3oBaHWS,
YTBEpP)KICHHOW TmpukazoM Munnpocsemennss Poccum ot 18.05.2023 Ne 370 «OG6
yIBEpXKIeHHH (eaepanbHO  00pa3oBaTeNbHONM IMPOTrpPaMMbl  OCHOBHOTO — OOIIETO
00pazoBaHum» (C U3BMECHEHUSIMH U JOTIOJTHEHUSMH);

- Tomoxenust «O paboueld mporpamme ydeOHOro mpenMeTa, Kypca TOCYJapCTBEHHOTO
OromxeTHOro o0IIeo0pa3oBaTenbHOro yupexkaeHus auneit Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH.

Hactosmass  paGouas mporpamMma  fIBISIETCS ~ COCTaBHOW  YacThlO  OCHOBHOM
o0pa3oBaTeNnbHOIl MpOrpaMMbl OCHOBHOTO o6miero oOpazoBanuss ['BOY mjummeit Ne373
MockoBckoro paitona Cankt-IlerepOypra (coaeprkaTenbHbIN pa3aen).

Anrebpa sBISETCSI OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
oOecreunBaeT U3yuyeHue IPYruxX JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IUKJIOB, €€ OCBOCHHME HEOOXOIUMO ISl TPOJOJDKEHUsS OO0pa3oBaHUsS W IS IOBCEIHEBHOMU
*KU3HU. Pa3zButue y oOydaroluxcsi HayuyHbIX NPEICTaBICHUNA O MPOUCXOXKACHUM U CYIIHOCTH
anreOpandeckux aOCTpakiuil, crmocobe OTpakeHHs MaTeMaTHUYeCKON HayKoW SBICHHH U
MPOLIECCOB B TPHUPOJIE U OOIIECTBE, POIM MATEeMAaTUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHMS U KayeCTB
MBIIUICHUS, HEOOXOMMBIX IS aJaNTalld B COBPEMEHHOM HU(poBoM obmiectBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HA0II01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSI, BBIBOJBI, (popMynupoBaTh yTBepxkaAcHUs. OCBOCHHE Kypca aiareOpbsl oOecreyuBaeT
PasBUTHUC JIOTUYCCKOTI'O MBIINIJICHUA o6yqa}0mp1xca: OHM HCIHOJB3YIOT ACAYKTHUBHBIC U
WHAYKTUBHBIE PACCYXICHUS, 00OOIIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTETBHBIH OOBEM CaMOCTOSITENLHON NeATeIbHOCTH
0o0ydJaromuxcsi, IMOATOMY CaMOCTOATEIbHOE pelIeHue 3a7ad OOydJaroIIUMHUCS — SBISETCS
peanu3anuen 1esTeTbHOCTHOTO MPUHIIAIIA 00yYeHHS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpay yriryoJI€HHOTO U3YIeHHUs OCHOBHOE
MECTO 3aHHMAIOT COJIEpPKATeIbHO-METOANYECKUE JHHUM: «Yucia U BBIYUCICHUS»,
«AnreOpanueckue BBIpAXKCHHs», «YpaBHEHHUS W HEepaBEHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEpXKATENBHO-METOAUYECKUX JINHUM Pa3BUBACTCA HA NMPOTSKEHUH TPEX JIET U3YYEHMS Kypca,
B3aMMOJIEHCTBYS C IPYTUMU €ro JUHUAMH. B xo1e n3ydenus Kypca o0ydaromumcs IpuxoIuTcs
JIOTUYECKH PACCYXAaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3bIK. B CBsI3W ¢ 3TUM B
nporpaMMmy  yuyeOHOro Kypca «AnreOpa» BKJIIOYCHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
MpEJCTaBICHHBIE BO BCEX OCHOBHBIX pazliellax MaTeMaTHMYecKoro oOpa3oBaHHs U
CIIOCOOCTBYIOLITME OBJAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHBEPCAJIBHOTO MaTeMaTHYecKOro
s3bika. ComepKaTenbHON U CTPYKTYPHOU OCOOCHHOCTRIO yUeOHOTO Kypca «AnreOpay sSBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JuHUM «Yuciia W BBIYUCICHHS» CIYKUT OCHOBOW IS JaJbHEUIIETO
M3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
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(GOpMHPOBAHUIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHU, a TAKXKE NMPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM KHM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALMOHAIBLHBIMU YHCIIAMU,
dbopMupoBaHHEM MpEACTABICHUN O JICHCTBUTENHLHOM 4HCIE. 3aBEpIICHUE OCBOCHUS YHCIIOBOM
JUHUH OTHECEHO K CpelHeMY 001eMy 00pa3oBaHuIo.

CogepxaHue JBYX anreOpandecKux JIUHUH — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpOBaHHIO y  OOydaroIIUXCs
MaTeMaTUYeCKOro ammapara, HEOOXOJAMMOIo MJis pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
IPEeIMETOB U OKpYyXkatouieil peaabHocTH. Ha ypoBHE 0CHOBHOIO 00111€T0 00pa3oBaHus y4eOHbII
MaTepuaj TpPYNIUPYETCs BOKPYT paIlMOHAIBHBIX BBIpaXEHUH. AnreOpa JAeMOHCTPUPYET
3HaYCHHE MATEMAaTHKU Kak s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTW4YeCKHX MoJelneil, OmucaHus
MPOLECCOB U SBJICHUM pealbHOro MHupa. B 3amaun oOyueHus anrebpe BXOISAT Takke
JanbHEeWIee pa3BUTHE AalNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOIO, B YaCTHOCTH, MJIs
OCBOCHHMS Kypca HWH(GOpPMATHKH, ¥ OBJIQJCHHWE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOJIBHBIX ()OPM CITIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00yJarIUMUCS 3HAHUN O QYHKIMIX KaK BOKHEHIICH MAaTeMAaTUYECKON MOJEIH JIJIsl ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUH B mpupojae u odmiecTBe. M3yuenue
MaTepuana CHocOOCTBYeT pAa3BUTUIO Yy OOYYaIOIIMXCS YMEHHUS HCIONb30BaTh pPa3lUYHbIC
BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MAaTEMATUKH — CIIOBECHOTO, CUMBOJIMYECKOTO, TpaduiecKoro,
BHOCHUT BKJIJ] B ()OPMHPOBAHHUE MPEJCTABICHUIA O PO MATEMAaTUKU B PA3BUTHU ITMBUIIM3AIUH
U KyJIbTYPHI.

VYraoyOonéuuslii  Kypc anreOpbl  XapakTepusyeTcs HU3yuYeHHEeM  JIOMOJHUTEIbHOIO
TEOPETUYECKOro ammapara M CBS3aHHBIX C HUM METOJIOB pelIeHus 3aaay. Anredpa sBiseTcs
SI3BIKOM ISl OIMCAaHHWS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXHT OCHOBOW MaTeMaTH4eCKOTrO
monenupoBanus. [Ipu 3ToM camMu OOBEKTHI MAaTeMaTHYECKMX yMO3AKIIOUYEHUH M MPHUHSATHIC B
anreOpe MpaBuila UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH
U JIOKa3blBaTh CYXJEHHUS, Pa3BUBAIOT MaTeMaTHYECKyI0 MHTYUIUIO, KPAaTKO M HarjsaHo
PacKpBIBAIOT MEXaHHM3M JIOTHYECKHUX MTOCTPOSHUH M y4aT X MPUMEHEHHI0. TeM caMbIM anreOpa
3aHMMaeT OJHO W3 BEAYIIMX MECT B (DOPMHUPOBAHMHM HAYYHO-TEOPETUYECKOTO MBIILICHHS
o0yJaromuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3felibl colep)aHus: «Yuciaa W BBIYHACICHUSY,
«AnredpandecKue BRIPAKEHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 442 yaca: B 7 kiacce — 136 yacos (4
yaca B Helenro), B 8 kinacce — 136 yacos (4 vaca B Heneno), B 9 knacce — 136 vacos (4 yaca B
HEJIEIIO).



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 apuMETHUECKUM criocoOoMm. Pemienue 3amad U3 peaabHOU
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 JETUMOCTH.

[Ipocthie u coctaBHbie yncia. YETHbIe U Heu€THBIE yucia. [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 ollee KpaTHOe ABYX 4ucel. B3aumuo
npocteie uncia. Anroputm EBkiuga.

Jlenenue ¢ ocTaTkoM. Apu(pMETHIESCKHE OTICPAIIUU HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BolpaxxeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHHs C NepeMeHHbIMU. [IpeacraBnenue
3aBUCHMOCTH MEXIY BETMYNHAMU B BUJI€ (POPMYIIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
Jloka3arenbCTBO TOXKIECTB.

Onnounenbl. OHOWIEH cTaHAapTHOrO BuAa. CTeNeHb OTHOUICHA.

Mmuorounensl. MHorowieH cranmaptHoro Buaa. CremeHb MHorouwieHa. CrokeHue,
BBHIYUTAaHUE, YMHOXKEHHE W JIeJIeHHEe MHOTOWICHOB. [IpeoOpa3oBaHue IENOro BBIPAKEHUS 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
BBIPOKECHHM, MPOU3BEACHUE PAa3HOCTH M CYMMBI JBYX BBIp@XEHUU, CyMMa W Pa3HOCTh KyOOB
JIBYX BBIPaKCHUM.

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

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHenue c onHoil nepemeHHoW. Kopenp ypaBHeHus. CBolicTBa ypaBHEHMHM C OJHOMN
MEpEMEHHON. PaBHOCUIIBHOCTh ypaBHEHHI. Y paBHEHHE KaK MaTEMAaTHUYECKasi MOJIEINb PeajlbHOU
CUTYallHUH.

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

VYpaBHeHHEe ¢ JAByMs TepeMeHHbIMH. [paduk nuHEHHOro ypaBHEHUS C JABYMS
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMs MEpPeMEHHBIMH. [ paduyeckuii MeTo
pELIEHUs] CUCTEMBI JIMHENHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU. Penienne cuctemM JIMHERHBIX
YpaBHEHUU C JABYMSI NEPEMEHHBIMH METOAOM MOJCTAHOBKM M METOAOM cioxeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYALINH.



DOyHKIUHA

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

[IpsimoyronbHasi cuctemMa KOOpAMHAT. AOcHucca M OpAMHATa TOYKH HAa KOOPIWHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynamMu. YrteHue TpadUKOB peATbHBIX
3aBUCUMOCTEH.

OyHKIMOHATbHBIE 3aBUCUMOCTH MeXy BenuuuHamu. [lonstue ¢ynkiun. OyHKIusS Kak
MaTeMaThyeckas MoOJelb peanbHOro mporecca. O6macte omnpeaencHUss U 00JacTh 3HAUYECHUUN
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 pynkuuu 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
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE UPPALIMOHAJIBHBIX YHCEI.

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

HeiictBust ¢ ocrarkamu. OcraTku crteneHeil. IIpuMeHeHHe OCTaTKOB K pPEIIEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/a4.

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 anreOpanyeckoit Apodu. CrokeHue, BBIMUTaHue, YMHOKEHUE
U JlerieHue anredpandeckux qpodeit. Beraenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbuple  BbIpakeHUs.  ToXIeCTBEHHblE  MPEeOOpa3OBaHUA  PallMOHAIbHBIX
BBIPAKCHU.

JlonmycTumble 3HAYeHHMs TMEPEMEHHBIX B BBIPAKEHHSX, COJAEpKAIIUX apudMeTHuecKue
KBaJpaTHble  KOpHU. TOXXAECTBEHHBbIE  MPEoOpa3oBaHMUs  BBIPAKEHHMH,  COJEpIKAILIUX
apu@meTnyecKre KBaJpaTHbIE KOPHHU.

Cremenp ¢ 1enblM TMoKazateaeM u e€ cBoiictBa. [IpeoOpa3oBaHue BbIpaxeHHH,
COZIepKAIIUX CTEIIECHHU.

YpaBHeHHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KosmuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOIAUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJApaTHBIM YypaBHEHUsAM. KBaznpaTHoe ypaBHEHHE ¢
napaMeTpoM. PerieHne TeKCTOBBIX 3ajad ¢ IOMOIIBIO KBAJPAaTHBIX ypaBHEHUI.

HpoOHo-paninoHanbHble  ypaBHEHUsA. PemieHue npoOHO-parMOHANBHBIX  ypaBHEHHM.
Pemenne TEKCTOBBIX 3a7a4 C TMOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEHHU. ['padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YUCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. CIOXKEHUE |
YMHOXXEHUE YHCIOBBIX HEpaBeHCTB. OLeHMBaHUE 3HA4YCHMs BbIpakKeHHA. J[loKa3aTesnbCcTBO
HEPaBEHCTB.



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

JIuHeitHoe HEepaBEHCTBO € OJHOM IMEPEMEHHOM M MHOXKECTBa €ro peiieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. CHCTeMbl M1 COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM IEepeMEHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUHA

Ob6nacTp ompeneneHus ¥ MHOXECTBO 3HaueHUN GyHKuH. CrnocoObl 3agaHus QyHKIUM.
I'padux dynknuu. Urenue cBoiictB pyHkiuu mo e€ rpaduxy. [Ipumepsr rpadukoB GyHKIHH,
OTpaKAIOIIUX pealbHbIE MPOLECCHI.

Jlunetinas GyHkiusa. OyHKINU, ONUCHIBAIOIINE MPSAMYIO U 00PaTHYIO PONOPIHOHAILHBIC
3aBHCUMOCTH, UX TPaQUKH.

k
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cBoiicrBa. KycouHo-3a1anHbIe PYHKLINU.
9 KUIACC

Yuciia 1 BBIYUCICHUSA

Kopenp N-i1 crenenu u ero cpoicrBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM MU €€
CBOMCTBA.

Auredpanyeckune BbIPaKeHHUs

ToxaecTBeHHblE IpeoOpa3oBaHMs BBIPAKEHUM, COAEpKAIUX KOpPeHb N-il cTeneHwu.
ToxnecTBeHHblE NpPeoOpa3oBaHMs BBIPAKEHUH, COJEpPXKALIMX CTENEHb C palMOHAIbHBIM
[IOKa3aTEJIEM.

KBagparubeii TpéxuneH. KopHu KBagparHoro TtpéxwieHa. Pa3nokeHne KBaJIpaTHOTO
TPEXUJICHA HA JIMHEWUHBIC MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

bukBanpatHele  ypaBHeHMs. IIpumepel  nNpHMEHEHMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuil , 3aMEHbI IEPEMEHHOM, TpaduuecKoro MeToia Npy PeIeHUH YpaBHEHUN 3-i u
4-ii cTenieHen.

Pemienne npoOGHO-palIMOHAIBHBIX YPaBHEHUI.

Pewenne cucrem ypaBHEHMI C IBYMs IEpEMEHHBIMM. PellleHre mpoCcTEeHIINX CHUCTEM
HEJIMHEWHBIX YpPaBHEHHM C JBYyMsl NepeMEeHHbIMHU. ['paduyeckuii MeTo]l peueHUs] CHUCTEMbI
HEJIMHEHHBIX YPAaBHEHHMU C JIByMs NepeMeHHbIMH. CHuCTeMa JBYX HEIMHEHHBIX YPaBHEHMU C
JBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIBHOM CUTYalUH.

Yucnosble HEpaBeHCTBA. PellieHne TMHENHBIX HEpaBeHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM NEpeMEHHOM. PemieHue KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeETOJ HHTEpBAJIOB [UIsl PAalMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 C IIOMOLIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nepeMeHHbIMU. PelieHue HepaBeHCTBA C ABYMs IICPEMEHHBIMH.
CuctemMbl HEPaBEHCTB C [BYMs IEpEMEHHBIMU. [paduyecKkuidi METOJ pEIICHHS CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA



Oynkius. CpoiicTBa (QYHKUMH: HyIMH (QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKUIMU, TPOMEXYTKHA BO3pacTaHUs M yObIBaHUS (YHKUIMHU, YETHBIE W HEUETHBIC (YHKIINH,
HauOoJIbIlIee M HAaMMEHbLIee 3HaUeHUs (QYHKIUH.

KBagparnunas ¢ynknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
bynkunu s pemeHust 3agad. [loctpoenue rpaduka kBagpatuunoit (yHkumu. Ilomoxenue
rpaduka KBaApaTHYHON (PYHKIIUH B 3aBUCUMOCTH OT €€ Kod(duuueHToB. ['padhuku ¢pyHkuuii y
=ax’, y = a(x — m)®> u y = a(x — m)®> +n. Ilocrpoerne rpaduxoB (GyHKIUHA C MOMOIIHIO
npeoOpa3oBaHUIA.

HpobHo-nuneitnas ¢pynkuus. UccnenoBanue GyHKIIHA.

@ynkiwst Y = X" ¢ HATYypaJIbHBIM [TOKa3aTesaeM N u e€ rpaduk.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[Tonsitue YHCIIOBOM MOCIIEe0BATEIHLHOCTH. Koneunsie u OecKkoHeUYHbIe
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCIeN0BaTebHOCTh. MOHOTOHHO — BO3pacTaroiias
(yObIBaromas) mocienoBaTeIbHOCTh. COCOOBI 3a/IaHUs MOCIIEA0BATSILHOCTH: OMHMCATEIBHBIMN,
TaOJIMYHBIN, C TOMOIIBI0 (POPMYJIBI N-TO YWICHA, PEKYPPEHTHBIN.

ApudmeTrnueckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHYecKon u
reoMeTpuueckoil mporpeccuit. @opMynbl N-ro 4ieHa apuPMETHUYECKO U TeoMeTpHUYeCKOn
nporpeccuii. @OpMyJIbl CyMMBI TEPBBIX N WICHOB apUPMETHYCCKOW H T€OMETPHUYCCKON
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKME BKJIA b, KPEIUTHI.

[IpencraBieHne O CXOAUMOCTH TMOCIEAOBATEIHHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUHU.

Meron marematndeckoit HAYKIMH. [IpocTeimme npumepsl.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI YUYEBHOI'O KVYPCA
«AJITEBPA» HA VIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIET'O OEPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl 10 MaTEMATHKE XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKoe BOCIIUTAHME

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHICKMX MaTeéMaTUKOB U POCCUHCKON
MaTeMaTUYeCKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME!

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pEaNN3aluu ero IMpas,
MpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIEyp TPakJIaHCKOTO o0IiecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPaIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy10BO€ BOCIIUTAHME!

YCTAaHOBKOM Ha AKTMBHOE Y4YacTHE B PELICHUM IPAKTUYECKUX 3alad MATEMaTHYECKON
HaNpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro 00pa30BaHUs Ha MPOTSHKEHUHU BCei
XKHU3HH Ul YCIIEITHON MPpo(ecCHOHANIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHEM MHIMBHUAYaJIbHOH TpaeKTOpUM OOpa3oBaHUs U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIUTAHME!



CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELUICHUH, paCCYKICHH, YMEHUIO BHIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlMEeH B JEATEIFHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIIOBEKAa, MNPHUPOAbI M OOIIecTBa, INOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEUECKOW MesTeNbHOCTH, ATAlloB €€ DPa3BUTHS U
3HAYMMOCTH Ul Pa3BUTHsI LIUBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMATUKHU U MaTeMaTH4YEeCKON
KyJbTYpOH Kak CpeICTBOM IIO3HAHMS MHUPA, OBJAJECHUEM HAaBbIKAMHM MCCIIEI0BATENbCKON
JESITEIIbHOCTH;

6) ¢usnueckoe BocnuTanue, (OopMHMpPOBaHME  KYJIbTYPbl  3A0pPOBbS U
IMOLUOHAJIBLHOIO 0J1ar0noIyYHsi:

TFOTOBHOCTBIO TNPUMEHATh MaTeMaTHYeCKUe 3HAHUS B HHTEpPECaX CBOEro 3J0POBbS,
BEJICHUS 3/J0pPOBOr0 00pasa KU3HHU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pedIIeKCcHH,
IPHU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOI'0 )K€ IpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rHYecKoe BOCIINTAHUE !

OpUEHTAllMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAaHUS IOCTYNKOB MU OLEHKM HMX BO3MOXHBIX
HOCJEICTBUM I OKpY’Karollel cpesbl, 0CO3HAaHHEM TIJI00AJILHOIO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel ux pereHus;

8) aganTanusa K U3MEHAIIMMCS YCI0BUSAM COUAJBLHOM M IPUPOAHOI cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JESATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHUX
Jrofied, mpuoOpeTaTb B COBMECTHON JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTbITA JIPYTHX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HaHHWM, (OPMYyIUPOBAaTH WJEH, MOHATHUSA,
TUNOTe3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABAaTh JE(UIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO0, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUII KOHTpPMEp, KOPPEKTHPOBATH MPUHHMAEMBbIE PELICHUS U
neicTBus, OpMyINpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATDHI

B pesynpTate ocBOeHUS MpOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomerocss OyayT cOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIHNECS  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMH  JICUCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAIBHBIMU PETYJISATUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue AeicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYIHICCTBCHHBLIC TIPHU3HAKU MATCMATUYCCKUX 06B€KTOB,
NOHATUHM, OTHOWICHMH MEXAY TMOHATUAMH, (OpPMYTUpOBATH ONpEACTCHUS  MOHSATHIH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(pUKALUK, OCHOBAHUA [UIsi 0000IIeHUs u
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;



BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUIIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUS B (hakTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKACHUSAX, TMpeiaraTb KPUTCPUH  JUISL  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

MIPOBOJNTH BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKIACHUH (TIPSMBIC WU OT MPOTHBHOTO),
NPOBOJUTh  CaMOCTOSATENBHO  JIOKA3aTeNbCTBA MAaTEMAaTHYeCKHX  (DaKTOB, BBICTPAUBATh
apryMeHTallMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATH METOJ] MaTEeMAaTHUECKON
WHAYKIIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOUpATh CIOCOO perieHus y4deOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapUAHTOB
pelieHus, BHIOUpATh HaWOOJEe MOIXOMSIIUA C YYETOM CaMOCTOSITEIIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBareibCcKue 1eCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKUI MHCTPYMEHT TO3HaHUS, (POPMYIIUPOBAThH
BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIIEMY, CAMOCTOSITEIILHO YCTAaHABIUBATh HCKOMOE
¥ JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

MIPOBOJMTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY JKCIIEPUMEHT, MCCIEAOBAHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTECH OOBEKTOB MEXIY
co00ii;

CaMOCTOSITEIIEHO (OPMYITUPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIO/ICHUSI, HWCCIICIOBaHMS, OJKCIEPUMEHTa, OIICHWBATh JOCTOBEPHOCTh TOJYYEHHBIX
pE3yIbTaTOB, BHIBOJOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTaTh MPEIANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOIUMBIX IS
pellIeHus 3aa4H;

BEIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAITUIO
Pa3TUYHBIX BUJIOB ¥ (JOPM MPEICTABICHUS;

BbIOUpaTh (hopMy TpelcTaBieHHs WHGOPMAIMU U WJUTIOCTPUPOBATH pEIIaeMble 3ajaud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OIICHUBATh  HAAGKHOCTh WHGOPMAIMKM 1O  KPHUTEPHUSAM, MPEIIOKEHHBIM  IIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

BOCIIPHHUMATh U (DOPMYITHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSMH U IEISMHU
oOImIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, 1aBaTh MMOSICHEHUS 110 XOJly PELICHUS 33aJ]au U MOJIyYeHHBIM pe3yJIbTaTaM,

B X0/€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
perraemMoi 3agadu, BBICKA3bIBATh WJICH, HAIEJICHHBIC HA IOWMCK DPEIICHHS, COIMOCTABISATH CBOU
CYXICHHS C CYXICHHAMH APYIHX YYaCTHHKOB JMANOra, OOHApYKUBATh Pa3liiuue M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

NPECTaBIATh PE3yJIbTaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 3a7a4  NPE3CHTAMH |
0COOEHHOCTEH ayJIUTOPHH;



NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelIeHnH Y4eOHBIX MaTeMaTW4YecKHX 3ajad, MPHUHUMATh Ielb COBMECTHOM JesTEeIbHOCTH,
IUTAHUPOBATh OPraHU3ALUIO0 COBMECTHOM palbOThI, pacrpenensTh BUabl padoT, 10roBapuBaThes,
00Cy)XIaTh IpoLece U pe3ysbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMBI» U HWHBIC); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOW JEHCTBHS 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:

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

CaMOCTOSITENIbHO COCTAaBJISITh ILJIaH, AJITOPUTM PEILIEHUs 3aauu (WIK €ro 4acTh), BBIOUpaTh
croco0 pemeHHst € Y4E€TOM HMEIOUIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IpoIlecca M pe3ysbTaTa peIieHHUs
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBAIINU U PE(IICKCUH;

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

OLICHMBAaTh COOTBETCTBUE pe3ysbTaTa JAEATEIbHOCTH IOCTAaBICHHOM LENH U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS HJIM HEJTOCTHKEHHUS LIEIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
nproOpPETEHHOMY OIIBITY;

BbIpaXaTb OSMOIMH TP HM3YYEHUU MaTEMaTUYECKUX OOBEKTOB U (PaKTOB, 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 0HOM (HOPMBI 3amMCH YHCed K ApYyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

Hcronb30BaTh MOHATHS MHOXKECTBA HATypPAJIbHBIX YHCEN, MHOXECTBA LEIbIX YHCET,
MHOXKECTBA PALMOHAJIBHBIX YHCEJ IIPU pELIEHUU 3a1a4, IPOBEACHUHM pACCYKICHUU U
JI0Ka3aTeJIbCTB.

[ToHumMaTh 1 OOBACHATH CMBICI MO3UIMOHHON 3aIIMCH HATYpaJbHOIO YUCIIA.

CpaBHUBATH U YNOPSAJOYNBATE PALIMOHAIBHBIE YUCIIA.

BbImonHATh, coyeras yCTHbIe M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
palMOHAIBHBIMA YHCIIAMHU, HCIIOIb30BAaTh CBOMCTBA 4YMCENI M IPaBWIA JEUCTBUM, IPUEMBI
palMOHAIbHBIX BBIYMCICHUH.

BBINOIHATE NEHCTBHA CO CTENEHSAMU C HATYpaIbHBIMU IIOKA3aTEISIMH.

10



HaxonuTe 3HaueHHsS 4YHCIIOBBIX BBIPAXKEHHMM, COJEp)KALMX pAalMOHAIbHBIE YUCIA U
CTETIEHU C HATypalbHBIM IIOKa3aTeleM, IPUMEHITh pPa3HOOOpa3HbIE CHOCOOBI U TMPHEMBI
BBIUMCJICHMSI, COCTABIIATh U OLEHUBATh YHCJIOBBIE BBIPAKECHUS IIPU PEIICHUM IMPAKTUYECKUX
3ajia4 1 3a]1a4 U3 APYrux y4eOHbIX MPEIMETOB.

OxpyrisTh yKciia ¢ 3aJaHHOM TOYHOCTBIO, @ TAK)KE IO CMBICITY MPAaKTUUECKON CUTYallUH,
BBIIOJHATh NPUKUIKY M OLIEHKY pe3yJbTaTa BBIUMCICHHUN, OLIEHKY 3HAUYE€HUN YHMCIIOBBIX
BBIPAXCHMI, B TOM YUCJIE IIPU PEILICHUN IPAKTUYECKUX 3aad.

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

Pemath mpakTMKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAaThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

JlemuMoCTb.

Jloka3piBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKK IeTMMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3Haku JEIMMOCTH CYMMbI U IPOU3BEIECHUS LEJIbIX YHCEI.

PackiaapiBaTh Ha MHOXKHUTENIN HATYPAJIbHbIE YUCIIA.

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

Haxomute HawmOonbmuii oOmMIA JEeNWTETh W HAWMMEHbINEE OOIIee KpaTHOE YUCENT U
MCIIOJIb30BaTh UX IIPU PEIICHNH 3aa4, IPUMEHSTh alroput™ EBkinuaa.

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

Auaredpanyeckune BbIPaKeHHUs

BolpaxkeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, 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 LEI0r0 BHIPAKEHUS] B MHOTOUWIEH NMPUBEICHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BoimonHATe nedcTBUsS (CIOXKEHHWE, BbIUMTAHHWE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWJIEHAMH, NPUMEHATh (POPMYIBI COKPALIEHHOTO YMHOXEHHSA (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJApaToOB, CyMMa M pPa3HOCTh KyOOB), B TOM 4YHCIIE AJIs
YIPOIIEHUS BEIYUCICHUI.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOMKUTENs, IPYNIUPOBKU CIIaraeMbIX, IpUMEHsS (HOpMYJIbl COKpAIEHHOTO
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JJI pEHIeHHs pa3IMyHbBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewiats yMHENHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IIPUMEHss MpaBWIa Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YPaBHEHHS.

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

IIEPEMEHHBIMU.
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CtpouTh B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEePEMEHHBIMH, TIOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

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

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIOBUIO 3aJlayM, HMHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yJIbTarT.

DOyHKIUHA

KoopauHnats! u rpaduku.

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeyaTs B KOOpAMHATHOM TUIOCKOCTH TOYKH 110 3aJJaHHBIM KOOPJHUHATaM.

DyHKIHH.

CrpouTtsh rpaduku TUHEHHBIX ()YHKIIHHA.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NMpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3o0Bathk cBOICTBA PYHKIMM ISl aHAaIU3a I'paUKOB peasIbHbIX 3aBUCUMOCTEN (HyJIN
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLMHU, MPOMEXKYTKH BO3pACTaHUS U YOBIBaHUSA
¢byHKLMYU, HauboblIIee U HAaUMEHbIlIee 3HaUCHHsI (PYHKIIUHN).

Hcnonb3oBate rpaduku Ui MCCIeIOBaHUS MPOLECCOB U 3aBUCUMOCTEH, NpPU pElICeHUU
3a/1a4 U3 IpYruxX yueOHBIX MPEIMETOB U PEATbHON 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 KOpPEHb, apU(PMETUUECKHI KBaJpaTHBIH KOPEHb,
UppAllMOHATIBHOE YHCJIO, HAaxXOJIUTh, OILIEHWBAaTh KBAJpaTHbIE KOPHHU, HCIHOJB3YS MpPHU
HEOOXOJUMOCTH  KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMsI BBIpAXEHHM, CcoJaepKalux
KBaJIpaTHbIE KOPHU, HCIIOJIb3ys CBOMCTBA KOPHEH.

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

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

JlenumocTsb.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJYJIIO, NPUMEHATh CBOMCTBA CPABHEHMM IIO
MOJyJII0, HAXOJUTh OCTAaTKX 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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[TprMeHsSITh OCHOBHOE CBOMCTBO palliOHAIBHOM IpOOH.

BrimonHATe npuBefeHue anredpandeckux aApoOei K oOuieMy 3HaMeHATelNo, CIOKEHUE,
YMHOXEHHE, JIeJIeHHe alredpandeckux Apooeii.

BBINOTHATE TOXKAECTBEHHBIE TPEOOPA30BaHMSI PAIIUOHATILHBIX BBIPAXKEHUN.

[IpumensTh TpeoOpa3oBaHUs BBIPAKCHUW JJIs  PEIICHUS PA3IM4YHBIX  337a4 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 peaTbHOMN MPAKTUKHU.

Crenenu.

[IpyuMeHsTh TOHSTHE CTENEHH C LENbIM I0Ka3aTesieM, BBIMOJIHATH IPeoOpazoBaHus
BBIPKEHHM, COAEPKALIUX CTEIIECHH C LIEJIBIM ITOKa3aTeJIEM.

WppanrionanbHbie BEIPAXKEHUS.

Haxoauts nmomyctumble 3HAYE€HHS] TMEPEMEHHBIX B BBIPAXKEHHUAX, COJEpIKAIIUX
apudmMeTHyecKrue KBapaTHbIE KOPHHU.

BremonHsaTe mpeoOpa3oBaHUs HMPPAIMOHATIBHBIX BBIPAKEHMI, HCIIONIB3Ys CBOWCTBA
KOpHEH.

YpaBHeHus1 M HepaBeHCTBA

Pewate kBagpaTHbIE ypaBHEHHUS.

Pemats 1poOHO-palioHaIbHBIE YPABHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C M[apamMeTpaMy, HECIOKHBIE CHUCTEMbI JIMHEHWHBIX
YPaBHEHUH C IapaMETPaMH.

[IpoBoauTh HCClIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHU (YCTaHABIMBATh, UMEET JIU YpaBHEHHUE WM CUCTEMa YpaBHEHUM
pELIeHHUs], ECIIU UMEET, TO CKOJIbKO, U ITPOYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
MOMOILIBI0  COCTaBJIEHUS YypPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl TIOJIyUEHHBIN PE3yNIbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHUCTEMbI, JaBaTh IpaUUEcCKyr HIUIFOCTPALUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumMaTh W WUCMNONB30BaTh (YHKIMOHAIBHBIE TIOHSATHS U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENSTh 3HAaUe€HHWE (PYHKIMU IO 3HAUYCHUIO apryMEHTa,
OTIpeIeNATh CBOMCTBA (PyHKIIMHU 1O €€ TpaduKy.

k
Crpouth rpaduku Qynkmmit Yy = XZ, y = XS, y = \/; y = ; y = I[x],

OTIMCHIBATh CBOMCTBA YHCJIOBON (QYHKIIHMH 1O €€ TpaduKy.

[IpenMeTHBIE pe3yabTaThl OCBOSHUS MPOTpaMMBbl y4eOHOTO Kypca K KOHIly oOydeHus B 9
KJiacce:

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATUSIMHU: KOPEHb N-U CTENEHH, CTENEHb C PAllMOHATIBHBIM MOKa3aTeleM,
HaXOUTb KOPEHb N- CTENEHH, CTENEHb C PALMOHAIBHBIM IOKA3aTEJEM, HCIOJb3ys IpU
HEOOXOAMMOCTH KaJbKYJISITOp, TPUMEHITh CBOWCTBAa KOPHS N-H  CTENEHH, CTENEHH C
palMOHAIBHBIM TTOKA3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JACHCTBUTEIBHBIX YHCEN IPU PELICHUM 3a]ad,
MIPOBEJICHUH PACCYKICHUHN U JOKA3aTEIbCTB.

CpaBHUBaTh W YIOPAIOYUBATH JEHUCTBUTEIIbHBIE YHWCIA, OKPYIJATH JIEUCTBUTEIIbHBIE
YHCIIa, BBITOJIHATh IPUKUIKY PE3YJIbTaTa BHIYMCICHH, OLIEHKY YUCIOBBIX BBIPAKEHUH.
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Auredpanyeckune BbIPaKeHHU S

OnepupoBaTh MOHSATUEM KBaJPAaTHOTO TPEXUIEHA, HAXOAUTh KOPHU KBaApaTHOIO
TpEXUIICHA.

PacknanpiBaTh KBaApaTHBINA TPEXUIIEH HA IMHEWHBIE MHOKUTEIH.

YpaBHeHusI U HEPaBEeHCTBA

Pemate nuHeWHBIC U KBaJpaTHBIC YpaBHEHUS, YPaBHEHUS, CBOJSAIIMECS K HUM, APOOHO-
paluMOHAIbHbIE YPABHEHUS.

PemaTe Heca0KHbBIE KBaIpaTHBIE YPABHEHHUSI C TAPAMETPOM.

Pemate JMHElHbIE HEpPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, WCIOIb30BATh METOJ
MHTEPBAJIOB, U300pakaTh PELICHWE HEPAaBEHCTB Ha YHUCIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C
IIOMOIIbIO CUMBOJIOB.

Pemate cucTembl ABYX JIMHEHHBIX YPAaBHEHHMU C JABYMsI IEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

PemaTte HecmoKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUI C TAPAMETPOM.

[IpuMmeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHUil, 3aMEHbl  IEPEMEHHOM,
rpaduueckoro MeToja Mpu peuieHu: ypaBHeHU! 3-ii u 4-if CTeneHen.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW MIPSMOMH,
3alMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpAaBEHCTBA U HMX CHUCTEMbI, B TOM YHCJIE C OrPAaHUYCHUSIMU,
HaIlpuMep, B LIEJIBIX YNCTIaX.

[TpoBoAMTH HCCIIEOBAaHUS YPAaBHEHUHN U CUCTEM YPaBHEHUM, B TOM YHUCIIE€ C IPUMEHEHUEM
rpaduueckux mpencTaBieHUi (yCTaHaBIMBATh, UMEET JIM YpaBHEHHWE WJIM CUCTEMa ypaBHEHUM
pELIEHNs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate TekcToBblE 3amaud anreOpandeckuM CIIOCOOOM C IMOMOILIBIO COCTaBIICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M UX CHCTEMbl JJIsi  COCTaBJICHUS
MaTEMaTHUYECKON MOJENIN PEAJbHOM CUTyallud WIM NPUKIAJHOW 3aladd, WHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIBTAThl B 3aJaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

OnepupoBaTb MOHATUSMHU: 3aBUCUMOCTb, (QYHKUMS, Trpadux GyHKIUH, M[OpsMas
IPONOPLHUOHATIBHOCTD, JIMHEeHHass (yHKIMSA, oOpaTHas MPONOPLHUOHAIBHOCTh, Mapadona,
runepoosa, KyCoOuyHO-3a1aHHask GyHKIHS.

UccnenoBate ¢yHKnmio mo e€ rpaduky, yCTaHABIWBATh CBOWCTBA (YHKIHI: 00JacTh
onpeseNieHusl, MHOXECTBO 3HAu€HuM, HyIH (QYHKUUH, HTPOMEXYTKH 3HAKOIMOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusi U yObIBaHUS, YETHOCTh U HEUYETHOCTh, HAMOOJbIIEE U HAMMEHbIIIEE
3HAYEHUs1, ACUMIITOTHI.

Pacno3snaBath  KBajgpaTuyHyro (yHKUHIO 10  Qopmysie, NPUBOJAUTH  IPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOMN )XKU3HU, PU3UKH, TEOMETPHUU.

OnpenensaTh NOJOXKEHUE Tpauka KBaApaTHUHOW (YHKIUMM B 3aBUCUMOCTH OT €&
KO3 PHUIIHEHTOB.

CrtpouTts rpaduk KBaApaTUIHON (DYHKIIMHU, OITUCHIBATH CBOMCTBA KBaJAPATUUHON (DYHKIIH
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIPATUUHOMN (DYHKIIMH JUIs PELICHUS 3a1ay.

Ha mpumepe kBanpatuuHOi (yHKumu crpoutsh rpadpuk ¢ynkmuu y =af(kx + b) + ¢ ¢
MOMOIIIBI0 TIpeoOpa3oBanuii rpaduka ¢pyuknuu y=f(x).

WnmocTpupoBaTh € MOMOIIBIO TpaduKka peaJbHyI0 3aBUCUMOCTb WJIM TMPOIecC MO HX

XapaKTEPUCTHKAM.
14



ApudmMernyeckas ¥ reoMmeTpu4yecKasi Iporpeccuu

OHGpI/IpOBaTB INOHATHUAMU. ITOCICAOBATCIBHOCTD, apI/I(I)MeTI/I‘-IeCKaﬂ H TCOMCTpUUCCKaA
IIPOTpeccu.

3agaBaTh IOCIENOBATEIbHOCTH pPa3HbIMU CIIOCOOAMU: ONUCATEIbHBIM, TAOJUYHBIM, C
HOMOIIBIO (POPMYIIBI N-TO YWIEHA, pEKYPPEHTHBIM.

BbINONHATE BBIYUCICHHUS C MCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apu(MeTHdecKkor u
reOMEeTPUUECKOM Iporpeccuii, CyMMbI NEPBBIX N YIECHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YMCIIOBBIMU IOCJEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJaud
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).

Pacmo3nasate u MNPUBOAUTH MMPUMEPBI KOHCUHBIX U OECKOHEUHBIX HOCJIGIIOB&TGJIBHOCTGFI,
OTFPaHMYEHHBIX  IOCJENOBATEIbHOCTEH,  MOHOTOHHO  Bo3pacTarouMx  (yObIBaromux)
H0CJIEI0BATEIbHOCTEH.

Nmets MNpeaACTaBJICHHUE O CXOAUMOCTH IIOCJICAOBATCIBHOCTH, YMCTb HaxXOAWUTb CYMMY
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

[TpuMeHsATH METOJ MaTeMaTUYeCKON MHIYKIIMK IPU PELICHUH 3a/1a4.

IHEPEYEHD (KOAUDPUKATOP) PACIIPEJEJIEHHBIX o KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM IIPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHHMS W
SJIEMEHTOB COJEPKAHMUS IIO MATEMATHUKE

B (denepanpHbIX © perHOHATBHBIX TPOILENYypax OICHKM KauecTBa O0O0pa3oBaHUs
UCIIOJIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpelieIeHHbIX IO KJlaccaM ITPOBEPSIEMBIX
TpeOoBaHUIl K pe3yapTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs U YIEMEHTOB COAECPIKAHMSI 10 MaTeMaTHKeE.

7 KUIIACC
IIpoBepsiemble TpeOGOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOWH 00pa3oBaTe/ibHOM
MPOrpamMmmbl

Kon IIpoBepsiemble TpeMETHBIE Pe3yIbTaThl OCBOEHUS OCHOBHOMN
IIPOBEPSIEMOTO o0pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTa
1 Yucna u BBIYUCTIEHUS

BLIHOJ'IH}ITB, COUCTasA YCTHBIC W IHUCBMCHHBIC IPUCMBI, apH(bMeTI/I‘{CCKI/Ie
)IGP'ICTBI/ISI C pallMOHAJIBHBIMHU YU CJIaMU

11

HaxonuTe 3HaueHWsI YMCIOBBIX BBIPAKEHHH, TPUMEHSATH Pa3HOOOpa3HbIC
1.2 CrocoObl W TpUEMBbl BBIYUCIEHHUS 3HAUEHHH JPOOHBIX BBIPaXKEHHIA,
coJiepKalux OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH

[TepexoauTh OT OHOM (HOPMBI 3aITUCH YKCeN K Apyroi (mpeoOpa3oBhIBAThH
1.3 JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO APOOB)

1.4 CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAIIbHBIE YUCIIA
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1.5

OKpyrisTh yncna

BoInonHAT, TPUKUAKY W OLIGHKY pe3yJibTaTa BBIYUCICHUN, OILICHKY

1.6 3HAQ4YECHUM YMCIIOBBIX BBIPAKCHUN. BBINOIHATE NEHUCTBUS CO CTEIECHSAMU C
HaTypaJIbHBIMU IOKA3aTEIIMU
17 IIpuMeHATH NpU3HAKK  JEIUMOCTH, DPAa3jOKEHHE Ha  MHOXKUTEIU
' HaTypaJIbHBIX YUCEIl
Pemarh nmpakTUKO-OPUEHTUPOBAHHBIE 33]1a4M, CBSI3aHHBIE C OTHOLUCHHEM
18 BEJINYUH, IIPONOPLMOHAIBHOCTBIO BEJINYMH, IIPOLICHTAMH,
' HHTEPIPETUPOBATh PE3YJIBbTAThl PEIICHUS 3aJad C Y4eTOM OIpaHUYCHMM,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
21 Hcnonp3oBate  anreOpanveckyrd  TEPMHHOJIOTHIO W CHMBOIIUKY,
' IIPUMEHSATH €€ B IPOLIecCe OCBOEHHsI yUeOHOIo MaTepuana
29 HaxoauTte 3HaueHusi OYKBEHHBIX BBIPRKEHUI NMPHU 3aJaHHBIX 3HAUYEHUSX
' [IEPEMEHHBIX
23 BemonHATe  mpeoOpa3oBaHUs  LENOTO  BBIPAKEHHS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIAaraeMbIX, pACKpbITHEM CKOOOK
24 BbINONMHATE YMHOXKEHHE OIHOWIEHAa HAa MHOTOYIEH M MHOIOWIEHAa Ha
' MHOTOYJIEH, TPUMEHATH POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH
OcCyIecTBIATh pa3loKEHUE MHOTOUICHOB HAa MHOMKHUTEIHM C ITOMOIIBIO
2.5 BBIHECEHMsI 32 CKOOKHM OOIIero MHOXXMTENS, I'PYNIHPOBKU CllaraéMblX,
pUMEHEHHs! (POPMYJT COKPALIEHHOTO YMHOXKEHUS
26 [IpumeHnsaTh mpeoOpa3oBaHUs MHOTOYIEHOB JUIS PEIICHUS pa3IMYHbIX
' 3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKH
27 Hcnons30BaTh CBOMCTBA CTENEHEN C HATYpPaJIbHBIMM ITOKA3aTEISAMU JUIS
' npeoOpa3oBaHus BhIpaKEHHH
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp sMHElHbIE YpaBHEHMs C OJHOW NEPEMEHHOM, IPUMEHSS NpaBuia
3.1 Iepexo/ia OT MCXOJHOIO YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM yYpaBHEHUS
39 [TpumensTh rpaduueckre METOIbl MPU PEeIICHUH JIMHEHHBIX YpaBHEHUH U
' HUX CUCTEM
33 [lonGupats mpumepsl Map 4YHCEN, SBIAIOLIMXCS PELICHUEM JUHEHHOro
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IUIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
3.4 JIBYMsl TIEPEMEHHBIMM; TMOJIB3YSICh TIpadUKOM, MPHUBOAUTH IPUMEPHI
pEIICHNs ypaBHEHUS
3.5 Pemarp cuctemsl OByX JIMHEHHBIX YPAaBHEHUU C ByMs IIEPECMCHHBIMH, B
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TOM YHCIIe TpapuIecKu

CocraBiaTe peuiaTb JIMHEHHOE YpaBHCHHUE HIIK CUCTEMY JIMHEMHBIX

3.6 YPaBHEHUI IO YCIOBHIO 33Jaud, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4ui IOJy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. @yHKuun
N300paxkaTh Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJaHHbIM KOOpJAMHATaM, JIy4d, OTPE3KH, HWHTEpBaJbl, 3alKChIBATh
YHCIIOBbIE TPOMEKYTKH Ha aNreOpanveckoM s3bIKe
4.2 OtmeuaTs B KOOPAMHATHOMN IJIOCKOCTH TOUYKH 110 3a/laHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku uHeHHbIX GyHKIuA. CTpouTs rpaduk QyHKIHH y = [X|
OnwuceBaTh ¢ TOMOLIBI0 (DYHKIMIA WM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, LEHY, KOJINYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00beM padOoThI
4.5 HaxoauTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa
[TonumaTh Tpaduueckuii criocod MpeaCTaBICHNUS U aHaIu3a HH(POpMaIuH,
4.6 U3BJIEKaTh U MHTEPHPETHPOBATH MHPOPMALUIO U3 TPapUKOB peaabHBIX
MPOLIECCOB U 3aBUCUMOCTEMN
5 BeposTHOCTB U cTaTUCTHKA
YuraTh MHPOpPMALMIO, NPEACTABICHHYIO B TabMuIax, Ha JAMarpammax,
5.1 MIPE/ICTaBIATh JaHHbIE B BU/I€ TaOJIUL, CTPOUTH IUarpaMMbl (CTOJIOMKOBBIE
(cronbyatbie) ¥ KPYroBbI€) IO MACCUBAM 3HAYCHHIA
59 OnucelBaTh W HUHTEPIPETUPOBATh PEAIBHBIE UYUCIOBHIE  JIAHHBIE,
' Ipe/icTaBlIeHHbIE B Ta0IMIIaX, HA Juarpammax, rpagukax
Wcnonp30Barh A1 onMcaHus AAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
5.3 cpeaHee apuMeTHUYeCKoe, MeMaHa, HauOoJblllee W HauMEHbIIee
3HAYEHUSs, pa3Max
HNmers mpeacraBieHue O CIIy4allHOM W3MEHYMBOCTH Ha IpUMeEpax LEH,
5.4 (Gu3NYeCKUX  BENUYMH,  AHTPOMOMETPUYECKUX  JAHHBIX,  HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
6 I'eomerpust
PacrioznaBaTh H3yueHHBIE TE€OMETPUYECKHE (DUTYpbI, ONpEeAeNsiTh HX
B3aMMHOE DAacCIONIOKEHHe, U300pakaTb TreoMeTpuueckue (Urypsl,
6.1 BBIMOJIHATh UYEPTEXKHU II0 YCIOBUIO 3ajaud. V3MmepsATh JHMHEHHBIE WU
yIJI0BbIE€ BENMYMHBI. Pemarh 3a1auv Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB
Henatb rpyOyi0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEJIHYUH IMPEIMETOB B
6.2 peanbHOM KM3HU, Pa3MEepOB MPHUPOIHBIX O00BEKTOB. Paznuuarh paszmepsl

3THX 00BEKTOB I10 TOPSJIKY BETHUNHBI
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6.3

CTpouth 4epTekHu K TeOMETPUUECKHUM 3a/1a4yaM

6.4

Ilonp30BaTbcd NpU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAThH
IIPU3HAKU U CBOMCTBA pPaBHOOEIPEHHBIX TPEYrOJbHUKOB IPU PELICHUU
3a1a4

6.5

HpOBOIII/ITB JJOTHUYCCKUC pacCyxaCHus C HCIIOJIBb30BaHHUECM
TCOMETPHUICCKUX TEOPEM

6.6

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

6.7

Onpenensth NapasieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpazyer ¢ HUMH cekymas. OnpenensiTe NapayIeNbHOCTh MPSIMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHON MpsIMOW 10 TOUYeK
JAPYrou NMpsMon

6.8

Pemiate 3a1aun Ha kieTyaToil Oymare

6.9

HpOBOIII/ITI) BBIYHMCIICHHUA M HaXOAUTH YHCIOBBIC U 6YKBCHHI)I€ 3HaA4YCHUA
YrJIOB B TCOMCTPUYCCKUX 3aJadaxXx C HCIIOJIb30BAHUEM CYMMBbI YTJIOB
TPECYIroJIbHUKOB U MHOT'OYI'OJIbHUKOB, CBOICTB YIJIOB, 06p330BaHHI)IX npu
IICPECCUCHNHA ABYX mapajyiCJIbHbIX MMPAMBIX ceKyIueﬁ. Pemats
MPAKTUYCCKHUE 3a/1a41 HAa HAXOKIACHUEC YI'JIOB

6.10

Bnagers moHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeNsTh
OMCCeKTpUCY YyIida M CEpeAUHHBIM TEepHeHAMKYIIp K OTpPe3Ky Kak
reOMETPUUYECKHE MECTA TOUEK

6.11

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH M Kpyra, XOpAbl MU JHAMETPA
OKPY)KHOCTH, IIOJIb30BaTbCid HMX CBOMCTBAMU. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PELICHNUH 3a/1a4

6.12

Brnaners noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETH
HaxoauTh ee 1eHTp. [lomp3oBaThes akTamMu O TOM, YTO OMCCEKTPHCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKAIOTC B OJHOW TOYKE, U O TOM, YTO
CEepEAUHHbIC NEPIEHANKYJIISAPHl K CTOPOHAM TPEYIrOJIbHUKA MEPECEKArOTCs
B OJTHOM TOUKE

6.13

BJ'Ia,Z[CTB MOHATHEM KacaTelIbHOM K OKPY’KHOCTH, ITOJb30BATHCA TeopeMoﬁ
0 NCPHCHAUKYIIIPHOCTH KacaTelIbHOM H paanyca, NpOBCACHHOI'O K TOYKE
KaCaHuAa

6.14

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

6.15

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

IIpoBepsiemMble 3J1eMEHTHI CO/IEPKAHUS
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Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

1 Yucna v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TEPEX0] OT OJHOW (HOPMBI 3arUCH
1.1 npoGeit k apyroil. IloHsTHe palMOHAIBLHOIO YMCIA, 3allUCh, CPAaBHEHUE,
YIOPSA0YMBAHUE PAL[MOHATIBHBIX YHCEI
19 Apudmerndeckrue NEHCTBHS C pallMOHAIBHBIMU YHUCIaMH. PemieHue 3amad w3
' peanbHON MPAaKTUKU HA YaCTH, Ha IpoOU
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpelelieHue, mpeoOpa3oBaHue
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IpoueHTsl, 3anKch NPOLEHTOB B BUAE JIpoOM U ApoOU B BUIE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTBI, PELLIEHUE 3a1a4 U3 PEAJIbHOU TPaKTUKN
15 [IpuMeHeHne TPU3HAKOB IEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HAaTypaJIbHbBIX
' qucen
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsIMasi B 0OpaTHasi MPOIOPLUHUOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepemeHHbIE, YMCIOBOE 3HAYECHHE BBIPAXKECHMsI C INepeMeHHOU. [lomycTumbie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXJAYy BEJIMYMHAMU B  BUAE (OPMYIIBL.
' Beruucnenus no popmynam
2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnowiensl U MHorowieHsl. CreneHp MHoOrowieHa. CIlO)K€HHE, BbIUMTAaHHE,
' YMHO>KEHHE MHOTO4JICHOB
26 ®opMysbl COKPALIEHHOTO0 YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' ®dopmyra pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpEHb YypaBHEHHUS, IpaBWJia MpeoOpa3oBaHUsS ypaBHEHUS,
' PaBHOCUJIBHOCTb YPaBHEHUI
3.2 JInneliHOE ypaBHEHUE C OJHOM IEPEMEHHOW, YHCIO KOpPHEH JIMHEWHOIO
' YpaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUN
33 CocraBieHrue ypaBHEHUU MO YCIOBUIO 3adayd. PeleHne TEeKCTOBBIX 3a7ad C
' MOMOIIIbIO YPaBHEHUH
3.4 JIuHeitHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema ByX JMHEWHBIX ypaBHEHUH C ABYMs II€peMEHHbIMU. Pemenue cucrtem
3.5 ypaBHEHUN CIIOCOOOM TMOACTaHOBKU. [IpuMephl pelieHus TEKCTOBBIX 3aaad C

IIOMOILBIO CUCTEM YPABHEHUI
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Koopaunats! u rpaduku. @yHKIIMN

4.1 Koopaunara Touku Ha npsiMoit
47 Uucnosble NpomMexyTku. PaccrosHue Mexnay IByMs TOYKaMU KOOPAMHATHOU
' psIMOi
43 [IpssmoyronpHas cucrema koopauHaT, och Ox m Oy. Abcumcca ¥ opJauHaTra
' TOYKHU HA KOOPJAUHATHOM INIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpaduKOB pealbHBIX
' 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH
4.6 Jluneitnas pynkuus, ee rpaduk. I'padux pyHkmmn y = [X|
4.7 I'padmueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUI
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBieHre MaHHBIX B BHJIE TaONUIl, quarpamm, TrpaduKoB. 3arioJHCHHE
51 TaOJIUI, YTCHHUE W IIOCTPOCHHE aWarpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) H
' KpyroBeix). UreHne rpadMkoB pealibHBIX TpoleccoB. M3pnedenne nHhopManuu
U3 IUarpamm H TabJiull, UCTIOJIb30BAaHUE U UHTEPIPETALIHS TaHHBIX
OnucarenpHasi CTaTHCTUKA: cpelHee apudmernyeckoe, MeAHaHa, pa3Max,
52 HauOoJiblliee W HaUMEHbIIee 3HAYEHUsT HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailiHOM U3MEHYUBOCTH
CnyvaitHplii SKCIIEpUMEHT (OMBIT) M chy4aiiHoe coObiTHe. BeposTHOCTH u
5.3 yacToTa. POJIb MajOBEpOATHBIX W TPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoe u B odiiecTBe. MoHeTa U UrpalibHas KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Ctenenp BepmuHbl. Yncno pedep u cymMmapHas CTETeHb
54 BepuH. [Ipeacrasnenue o cBsi3noctu rpada. Lemu u nukiel. [lytu B rpadax.
' O6xon rpada (diinepoB myth). IIpencraBinenue o0 OpuUEHTUPOBAHHOM rpade.
Pemenue 3amau ¢ momoinpo rpados
6 I'eomerpust
Hauanpapie moHsATHS TeomeTpuu. Touka, TpsiMas, OTPE3OK, Jyd. YToia. Bumsl
6.1 yriaoB. BepTukanbHble M cMeXHble Yyribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJBHUK. [[apamienbHOCTh U EPIEHANKYISIPHOCTD TIPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM cMMMeTpuu. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MHUPE
6.3 OCHOBHBIE TOCTPOCHHUSI C TIOMONIIBIO IUPKYJIS W JUHEUKU. TpeyrojabHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIH W PABHOCTOPOHHUN  TPEYrOJIbHUKHU. Hepasenctso
' TpPEYrojJbHUKA
6.5 CBoiicTBa M TPHU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
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TPEYroJIbHUKOB

6.6

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX NpsAMBIX. CyMMa YIJIOB TpPEyroJIbHHKA.
BHelnue yriel TpeyrojabHUKa

6.7

[IpsmoyronbHbli  TpeyrojdbHUK. CBOWCTBO  MEOUaHbl  MPSIMOYTOJIBLHOTO
TPEYroJIbHUKA, IPOBEIACHHOW K  rumoreHys3e. lIpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTrOabHbBINA TPEYTOJAbHUK € yIiIoM B 30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O UIMHE
JIOMaHOW, TeopemMa O OosblieM yrie W OoyblIel CTOPOHE TPEYTrOJbHUKA.
[leprienauKyIIsAp ¥ HAKIOHHAS

6.9

I'eomerpruueckoe  Mecro Todek. buccekTpuca yrma M CEpeIMHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK

6.10

OKpy>KHOCTb M KpyT, XOpJa U AUAMETpP, UX CBoiicTBa. B3anmHoOe pacrnosioxeHue
OKpY>KHOCTH U npsiMoil. KacaTtenbHast u cexymiast K OKpy>KHOCTH

6.11

OxpyXHOCTb, BIHCaHHas B Yroj. BnucaHHas W omnMcaHHas OKPYXHOCTH
TPEYroJIbHUKA

8 KUIACC

IIpoBepsiemble TpeOGOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTe/IbHOM
NPorpamMmbl

Kon

HpOBepHeMLIe ONpEeAMETHBIC PE3YIIbTATBI OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

pe3ynbTaTa

1

Yucaa u BEIYUCICHUS

11

Hcnonp30BaTh HayallbHbIE NPEACTABICHUS O MHOXKECTBE EHCTBUTEIIBHBIX
yycen JJis CpaBHEHMS, OKpYIJIEHMs] M BBIYUCIEHUH, U300paxarthb
JEUCTBUTEIILHBIE YHCIIA TOUKAMU HA KOOPJAUHATHOM IPSAMOU

1.2

[IpumMeHsTh MOHATHE apU(PMETHYECKOTO KBAIPATHOTO KOPHS, HAXOJIUThH
KBaJIpaTHblE KOPHM, HCIOJB3YSd NPHU HEOOXOAWMOCTH KaJIbKYJISATOD,
BBIMOJIHATE NPEOOpa3oBaHMs BBIPAKEHHUH, COJEpKalIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3YysI CBOMCTBA KOPHEHN

1.3

Hcnonp3oBarte 3ammmcu OOIBIINX U MaJIBIX YHCET C IIOMOIIBKO ACCATUYHBIX
npobeii u creneneii yncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHW C LEIbIM I0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHUs  BBIPAKECHUN, COACPIKAINIUX CTETEHH C  IEIBbIM
I10Ka3aTeyIeM

2.2

BhbINomHATE TOKIECTBEHHBIE TPEOOPa30BaHUs PAllMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JEUCTBUN HaJ MHOTOWICHAMH W alreOpamyecKuMu
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JTPOOSMH

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TPEXUICH HAa MHOXKHUTCIIN

2.4

[TpumensTh npeoOpa3oBaHus BEIPAKECHUN JUI PEIICHUS Pa3IMYHbIX 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH

VYpaBHEeHUs U HEPABEHCTBA

3.1

Pewrate nuHeiiHbIe, KBaApaTHbIE YPABHEHUS U pallMOHAIbHBIE YPaBHEHUS,
CBOJAILIMUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMU

3.2

[IpoBOAMTH HPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YpaBHEHUH,
B TOM 4YHCIe C IPUMEHEHHEM TIpapHUuecKuxX IpeJCTaBICHHH
(ycTaHaBnMBaTh, UMEET JIM yPaBHEHUE WJIM CUCTEMA YPABHEHUN pELICHMUS,
€CIIM UMEET, TO CKOJIBKO, U IIpouee)

3.3

[Tepexoauth OT cioBecHOUM (OPMYTUPOBKH 3aJaud K €€ anredpandeckon
MOJIENIM C MOMOUIbIO COCTAaBJIICHUS YPAaBHEHUS WJIM CUCTEMbl YpaBHEHMI,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM IOJTYYEHHBII
pe3ysbTar

3.4

[IpuMeHATH CBOKCTBA YHUCIIOBBIX HEPABEHCTB JUII CPAaBHEHMS, OLEHKH,
pelars JIMHEWHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM M HMX CHCTEMBI,
JaBaTh rpaHUuUEcKyr0 WILIIOCTPALMIO MHOXKECTBA PELICHUI HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB

OyHKIUU

4.1

[Tonumars ¥ UCHONIB30BaTh (PYHKLIMOHAIBHBIE OHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMsI), ONpEeAeNsATh 3HaueHue (YHKIUM IO
3HAYEHUIO apTyMEHTA, ONPEAENsATh CBOWCTBA (YHKIUU 1O €€ TpaduKy

4.2

k

Crpouth rpaguky 3JIeMEHTapHbIX (QYHKIUH BUA: X y=x%y=x5
y = |X|, onHChIBaTh CBOMCTBA YUCIOBOM (DYHKIIMH O €€ rpaduKky

BCpOHTHOCTL " CTaTUCTHUKA

5.1

N3Bnekaty u mnpeoOpa3oBbIBaTh WH(MOPMAIINIO, MIPEICTABICHHYIO B BHJIE
Tabnui, guarpamm, rpaduKoB, MPEACTABIATH JaHHBIE B BUJIE TaOJMII,
auarpamm, rpadukos

5.2

OnwuchIBaTh JaHHBIC C MOMOIIBI CTATUCTHYSCKUX IMOKA3aTeJNei: CpeTHNX
3HaYeHWH W Mep paccenBaHus (pa3Max, IUCIIEPCHS M CTaHJIapTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHNH U YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUI U HAOJII0 ICHUIA

5.4

HaxoauTe BEpoOATHOCTM  CIy4alHBIX COOBITHH B  ONbBITaxX, 3Had
BEPOSATHOCTH 3JIEMEHTApHBIX COOBITMH, B TOM YHCIE B OIBITax C
PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSMU

22



5.5

Hcnonp3oBath rpaduyeckue MOJENIN: JEPEBO CIy4alHOTO 3KCIIEpUMEHTA,
JIuarpaMMbl Ditliepa, YucioBas mpsimMas

5.6

OHGpI/IpOBaTB IHNOHATHUAMU. MHOXCCTBO, ITIOJMHOXCCTBO, BBbIIIOJIHATH
Oor€pali HaJa MHOXCCTBaMMU: O6”be,I[I/IHeHI/IC, NEPECCUYCHUEC, NOIOJTHCHUC,
NEpCUHUCIIATD 3JICMCHTBI MHOXXCCTB, IPUMCHATDH CBOMCTBA MHOXKECTB

5.7

Hcnonb3oBath rpaduyeckoe MpeicTaBiIeHHE MHOXKECTB U CBSI3EH MEXIY
HUMH JUIsI OMMCAHUS MPOILIECCOB U SIBIICHUM, B TOM YHUCJIE MPHU PELICHUU
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacrio3naBate OCHOBHBIC BUJbI UYCTBIPEXYI'OJIBHUKOB, HX 3JICMCHTHI,
MOJIL30BAThCS MX CBOMCTBAMH IIpU pCHICHUN I'COMETPUUCCKHX 3aJa4d

6.2

[IpuMeHATh CBOWCTBA TOUKHU MEPECEUEHUs MEUaH TPEYrojbHUKa (LIEeHTpa
Macc) B PEIICHUH 3324

6.3

Brnagers mnoHsTHEM cpenHENH JIMHMM TPEYroJibHMKAa W Tpamneuuw,
NPUMEHATh UX CBOMCTBA NpU PELIEHUH TIEOMETPUUECKUX 3ajad.
[Tons3oBatbest Teopemoit Paneca U TEOPEMOM O MPONOPUUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUs IPaKTHUECKUX 3aj1a4

6.4

[IpumensaTh  mpu3HakKu  MOJ00US  TPEYroJbHUKOB B pELICHUH
F€OMETPUYECKHX 3a/1a4

6.5

ITonp3oBatbesa Teopemoil [ludaropa ans pemieHuss TeOMETPUYECKHX U
MpaKkTU4eCcKuX 3a1a4. CTpOUTh MaTEMaTUUYECKYIO MOJIENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JI€1aTh YEPTEK U HAXOAUTHh COOTBETCTBYIOLINE
JUTHHBI

6.6

Bragers NOHATHAMU CHHYCA, KOCHHYyCa W TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10nb30BaThbCsl 3TUMU TMOHATHAMM JUIS
peLIeHus IPaKTUYECKUX 3a1a4

6.7

Bbruucnare  (pazauuHbIMEH - coco0amH) —IUIOIIAAL  TPEYrojbHHKA H
IUIOU[AAM  MHOTOYTOJIbHBIX  Guryp (monb3ysich, ThA€ Heo0X0IuMo,
KaJIbKYIATOpOM). [IpUMEHATh MONY4YEHHBIE YMEHHUS B IPAKTUYECKUX
3ajJadax

6.8

Bragers MOHATHMSAMM BIMCAaHHOTO M LIEHTPAJBHOTO YIJa, HUCIIOIb30BATH
TEOpPEMbI O BIIMCAHHBIX YIJaX, YIJIax MEXIy XOpAaMu (CEeKYyIIMMHU) U yTiie
MEXKy KacaTelIbHOW M XOPI0M MPH PEIICHUH T€OMETPUUECKUX 3a7a

6.9

BJ'Ia)IeTI) MOHATHUEM OIMMNCAHHOI'O0 YETBIPEXYTOJIbHUKA, TIPUMCHATH CBOMCTBaA
OIMMUCAHHOT'O YCTBIPCXYI'OJIbHUKA ITPU PCHICHUU 3aaa4

6.10

IIpuMeHATH NOJIy4eHHBIEC 3HAHUS HA MIPAKTUKE - CTPOUTh MATEMATUYECKUE
MOJIENIA JUIsl 337ad pEeallbHOW J>KU3HW WM TIPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCJICHUSA C IPUMCHCHUCM HOI[OGI/IH U TPUTOHOMCETpPUU (HOHBSYSICB, rac
HEO0O0XO0IUMO, KATBKYJISITOPOM)
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IIpoBepsiemble 31eMEHTBHI COIePKAHUS

Kon [IpoBepsieMblIil AIEMEHT COJIEPAKAHUS
1 Yucna u BIYUCICHUSA
11 KBanpatslii kopeHb wu3 uucia. IloHsTue 00 UppanUMOHaIBLHOM YHUCIHE.
JlecaTHUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHYECKUX KBaJpaTHbIX KOpPHEH M HX IPUMEHEHHEe K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKECHUH W BBIYHCICHHUAM. JleWCTBUTEIbHBIC
qucia
1.3 CreneHsb ¢ 11ebIM MOKa3aTeseM U ee cBoiicTBa. CTaHAapTHAs 3alKCh YKcia
2 AnreOpandecKkue BoIpaKeHUS
2.1 KBagpaTHblil TpexuiieH, pa3ioskeHUe KBaJIpaTHOTO TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 Crnosxenue, BBIYMUTaHUE, YMHOXKEHUE, AeTICHHE anredpandeckux apooei
2.4 PanmonanbHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyrna KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas mHTepHpeTanys ypaBHEHUH C JBYMs INEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUW C JABYMs NepeMeHHbIMH. [IpuMepsl pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMU
35 Pemenne TekCTOBBIX 33724 anreOpandecKuM CriocoOoM
3.6 UYucioBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpAaBEHCTBA C OJHON MEPEMEHHO
3.10 | Cucrtembl TUHEHHBIX HEPABEHCTB C OHOM IMMEPEMEHHON
4 OyHKIUU
41 [Tonarue Qynkiuu. O6MacCTh ONpeAeTeHUs U MHOXKECTBO 3HAYCHUN (YHKLHUU.
Cnioco0wl 3a1anust GyHKITUN
4.2 I'paduk pyakmuu. Urenue cBOMCTB GyHKIHMH 1O ee Tpaduxy
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4.3

[Tpumeps! rpadukoB QPyHKITHH, OTPAXKAIOMINX peaTbHbIE TIPOIECChI

OyHKIMM, ONMCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO  MPOMOPIHOHAIbHbBIE

4.4
3aBUCUMOCTH, UX I'pauKu
— 2 y=y3
4.5 OyHKIIUU y = X4, Y = X
4. = \/_
6 OyHKIIUU Y x y = [X]|
4.7 I'paduaeckoe pereHue ypaBHEHUN U CUCTEM YPaBHEHHM
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBneHue TaHHBIX B BUJIE TAOJIUII, TUArpaMMm, rpaduKoB
59 MHoOXecTBO, 9JJEMEHT MHOXECTBa, MOAMHOXkecTBo. Omepanuu  Haj
' MHOXECTBAMU: 00bEIMHEHHE, TIEpeceUeHne, JOMOTHECHUE
53 CpoiicTBa omepanuii HaJ MHOXKECTBAMH: IMEPEMECTUTEIbHOE, COYeTaTelIbHOe,
' pacrpenenuTeabHOe, BKIFOUCHUS
54 Hcnonp3oBanne TpapuyuecKoro MPeICTaBICHUS MHOXECTB Ui  OIHMCAHUS
' peaNIbHBIX MPOLIECCOB U ABIICHUH, PU PEUICHUH 3a/1a4.
55 N3mepenue paccenBaHus AaHHBIX. JlucriepcWsi U CTaHAApTHOE OTKIOHEHHE
' YHCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHus
DOneMeHTapHble  COOBITHS  ciay4daiiHOrO  ombiTa.  Ciy4aiiHble  COOBITHSI.
56 BepositHoctit  coObITHIl. ONBITBI ¢ PaBHOBO3MOXKHBIMU — JIEMEHTAPHBIMH
' coOpiTussMu.  CryyailiHplii  BbIOOp. CBfA3b  MEXKIYy MaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU B MPUPOJIE, OOILIIECTBE U HayKe
HepeBo. CBoiicTBa AepeBbEB: €IMHCTBEHHOCTb MYTH, CYILECTBOBAHUE BHUCSUEH
5.7 BEpIIMHBI, CBSI3b MEXKIy 4YHCIOM BepIIMH M uuciaoM pedep. Ilpasuio
yMHOXeHUs. Perienne 3a1a4 ¢ noMoIsko rpagos
[IpotuBomnonoxusle  coObiTus.  uarpamma  Oiinepa. OObenauHeHue U
5.8 nepeceyeHne coObiThil. HecoBmecTHble coObiTHs. DopMyna  CIIOXKEHUS
BEPOATHOCTEMN
5.9 YcnoBHas BepoaTHOCTb. [IpaBuio ymHOkeHus. HezaBrcumbie cOOBITHS
[IpencraBienue skciepuMeHTa B BUe JAepeBa. Pemienue 3amady Ha HaxOXKACHHE
5.10 |BepossTHOCTE!l ¢ TOMOIIBIO JEpeBa CIY4alHOTO DJKCIEpUMEHTa, IHarpaMm
Ditnepa
6 I'eomerpust
6.1 UYetsipexyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsimoyronpHUK, pOoMO, KBaJpaT, X MPU3HAKU U CBONCTBA
6.3 Tpamenusi, paBHOOOKasi Tpamermusi, €€ CBOWCTBa W Tpu3Haku. [IpsMoyronpHas

Tparneuus
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6.4 Merton ynBoenusi meauanbl. lleHTpanbHas cummerpusa. Teopema daneca u
' TEOpeMa O IPOIMOPIUOHATIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEeYroiabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa
6.6 [TogoOue TpeyrosbHUKOB, Kod(hduiument mnomodus. IlpusHaku momoOus
' TpeyrodbHUKOB. [IpruMeHeHne nogo0us MpH PelICHUH MPAKTUIECKUX 3a/1a4
6.7 dopMyIibl AJis IUIOIIA/IA TPEYTOJIbHUKA, TapajljiesiorpaMma, pomoa 1 Tpareuuu
6.8 CoiicTBa 1uiomiaaeii reomerpudeckux puryp. OTHOIICHHE TUTONIAIeH 0 T00HBIX
' uryp
6.9 Boruncnenue miuomazeil TpeyroibHUKOB W MHOTOYTOJBHHUKOB Ha KJETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenwe Tteopembr Iludaropa npu pemeHun
' MPAKTUYECKHX 3a7a4
CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPsSMOYTOJbHOIO TPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpPHUTOHOMETpHUYECKUE (DYHKIHH
yraoB B 30°, 45° u 60°
6.12 BrucanHble U LIEHTpabHBIE YIJIBI, YTOJI MEXIY KacaTelIbHOW U XOPIOH. YTJbl
' MEXY XOpJIaMH U CEKYITHMHU
6.13 |BnucaHHbIE M OMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3aumMHoe pacrnosnoxeHue IByX okpyxkHocTed. Kacanue oxpyxknHocreit. Obuue
' KacaTeJbHBIE K IBYM OKPYKHOCTSIM
9 KUIACC
IIpoBepsiemble TpeOGOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTe/IbHOM
NMPOrpaMmblI
Kon [TpoBepsieMble peAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3ynbTaTta
1 Urcna 1 BBIYUCIICHUS
1.1 CpaBHUBATH U YIOPSAIO0YNBATH PAIIMOHAIBHBIE U UPPAllMOHATLHBIE YHCIIa
BreimonuaTe apudmMernyeckue EHCTBUS C pallOHATBHBIMU YHCIAMH,
1.2 coyeTas yCTHbIE W THCHbMCHHBIC TPHEMBI, BBINOJHITh BBIYUCICHUS C
MppalMOHATLHBIMHA YUCIIAMU
13 Haxonute 3HaueHuss creneHed C LEJIbIMA TIOKA3aTelssMU U KOPHEH,
' BBIUYHCIISTH 3HAYCHHSI YUCIIOBBIX BbIPAXKECHHIM
14 OKpyryisiTh JOEHCTBUTENbHBIE YHCIA, BBIOJHATH MPUKHUIKY pe3yibTara
' BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUN
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YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemartsp JinHElHBIE U KBaJpaTHbIC YPAaBHEHUs, YPABHEHUs, CBOASALIUECS K
HUM, [IPOCTEHIINE APOOHO-PALMOHATbHbBIC YPAaBHEHHS

2.2

Pemate cucteMbl IBYX JIMHEWHBIX YpaBHEHUW C JABYMsI IEPEMECHHBIMU U
CHUCTEMBbI JIBYX YpaBHEHHUU, B KOTOPBIX OJHO YpPAaBHEHHE HE SIBISETCA
JIMHEHHBIM

2.3

Pemate TeKCTOBbIE 3ajaud aiareOpanyeckKuM CIOCOOOM C IOMOILBIO
COCTABJICHUS YPaBHEHUs WM CHCTEMBl JBYX YPaBHEHHU C JBYMs
[IEpEMEHHBIMU

2.4

[IpoBoauTh mpocTeiiiiye uccieA0BaHus ypaBHEHUN U CHCTEM YpaBHEHHI,
B TOM YHUCJIC C TPUMEHEHUEM TpapUUeCcKuX MPEICTaBICHUN (Hampumep,
yCTaHABIMBAaTh, UMEET JIU ypaBHEHUE WM CUCTEMa YpaBHEHHI pelieHHs,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemarb nuHEliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxaThb
pelIeHue HEpPaBEHCTB Ha YHUCIIOBOM MPAMOW, 3aIUCBIBATh PEIICHUE C
IIOMOIIIBK0 CUMBOJIOB

2.6

Pemate cumcTeMBI JTMHEHHBIX HCPAaBCHCTB, CHUCTEMbI HCPABCHCTB,
BKIIKOYAIOIIKUC KBAJAPaTHOC HCPAaBCHCTBO, I/I306pa)KaTB pEeICHUC CUCTCMBbI
HCPaBCHCTB Ha YHCIOBOM HpﬂMOfI, 3alMUCbIBaTh PCHICHHUE C ITOMOIIBIO
CHMMBOJIOB

2.7

Hcnons3oBaTh HEPAaBCHCTBA NTPHU PCHICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

PacnoznaBaTh (yHKIMM M3Yy4eHHBIX BUIOB. Iloka3piBaTh cxemaTHuyecKu
pacrioyio’keHle Ha KOOPAWHATHOM MJIOCKOCTH rpaduKoB QyHKIUI BUIA: Y

k

= kx, y = kx + Db, X y= ax? + bx + ¢ B 3aBHCHMOCTH OT 3HAYCHHIA
KO3 (PHUIIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMN

3.2

Iloka3pIiBaTh CXeMaTHUYECKHU PACIIOJIOKCHHUEC Ha KOOp,[[HHaTHOf/'I IIIIOCKOCTH

y:‘/;, y = KX

rpaduKoB (QyHKUIUN BHIA U OIMCBIBaTh CBOMCTBA

byHKIII

3.3

Ctpouth 1 U300paxarh CXeMaTHUECKU IpadUKu KBaJIPaTUIHBIX (YHKIHIHA,
OIMCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpadukam

3.4

PacrioznaBath KkBazpaTHMUHYIO (QYHKIUIO 10 (opmyse, NPUBOAUTH
OpUMEpbl  KBAJApaTU4YHBIX (YHKIMA W3 peanbHON >KU3HHU, (U3MKH,
F€OMETPUH

Apudmerndeckas 1 reoMeTpUIECcKas IPOTrpeccuu

4.1

Pacrio3naBath apuMETHUECKYI0O U TEOMETPUYECKYI0 MPOTPECCHH TpU
Pa3HBIX crioco0ax 3agaHus
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4.2

BbINONHATE  BBIUMCIEHMS C HCHOJAb30BaHMEM (GOpPMYJI Nn-TO YJIEHA
apu(METHUECKOW M TEOMETPHUYECKOM NpOTrpeccuii, CyMMBbI MNEpPBBIX N
YJICHOB

4.3

I/I306pa)KaTb YJIICHBI IIOCJICAOBATCIBPHOCTH TOYKaMH Ha KOOp,[[HHElTHOfI
IIIIOCKOCTH

4.4

Pemartp 3a1aun, cBsI3aHHBIE C YHCIOBBIMH MOCIIEI0BATEILHOCTSMH, B TOM
Yucle 3aJaud U3 PealbHOM KM3HU (C HUCIOJIb30BAHUEM KaJIbKYJISTOPA,
U(POBBIX TEXHOJIOTHI)

BepOHTHOCTb N CTAaTUCTHUKA

5.1

W3Bnekatb u mpeoOpa3oBbBaTh HH(OpMaLNIO, TPEICTABICHHYIO B
pa3NMYHBIX HUCTOYHMKAX B BHJAEC TaOmUI, JAuarpamMm, TpaduKoB,
MIPE/ICTaBIIATh JaHHbIE B BUJIE TaOIUII, Tuarpamm, rpagukoB

5.2

Pemarsn 3ala4i OpraHu30BaHHBIM nepe60p0M BapHaHTOB, a TaKiKC C
HUCITIOJIB30BaAHHNEM KOM6I/IHaTOpHI)IX MpaBUJI U METOA0B

5.3

Hcnonn30BaTh ONHCATEILHBIC XAPAKTCPUCTHUKU JII MACCHUBOB YMCJIOBBIX
JaHHBIX, B TOM YHCJIC CPCAHNC 3HAUYCHHA 1 MCPBI paCCCUBAHU

5.4

HaxomuTh 4acTOThl 3HAYeHM M YACTOThI COOBITHS, B TOM 4YHUCIE
MOJTB3YSCh PE3YJIbTaTaAMH MPOBEICHHBIX U3MEPEHUI 1 HAOII0IeHUIA

5.5

HaxoauTh BEposSTHOCTHU CIy4ailHBIX COOBITUI B M3YUEHHBIX ONbITaX, B TOM
quce B OIBITaX C PaBHOBO3MOKHBIMU 3J€MEHTApHBIMU COOBITUSMH, B
CepUsIX MCIBITAHUN JI0 IIEPBOT0O YCIIEXA, B CEPUAX UCIBITAaHUN bepHyIiun

5.6

HNmere mnpencraBieHue O CIAyd4alHOM BEJIMYMHE M O pPacHpeicieHUU
BEPOATHOCTEMN

5.7

Nmerpr mpencraBieHue o 3aKOHE OOJBIIMX YUCET KaK O TMPOSBICHUH
3aKOHOMEPHOCTH B CITy4yalfHOM M3MEHYUBOCTH U O POJU 3aKOHA OOJBIITUX
Yucell B IpUpoJie U 00IIeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAaXOJUTh C MX
MIOMOILIBI0  PA3JIUYHBIE DJIEMEHTHl MPSMOYIOJBHOTO  TPEYroJIbHHUKA
("pemieHue MPSIMOYTOJIBHBIX TpeyroibHUKOB"). HaxomuTte (Cc mMOMOUIbIO
KaJIbKYJSATOPA) IJIMHBI U YIIIbI U HETaOMUYHBIX 3HAYSHUN

6.2

Ilonp30BaThCA (bOpMyJ'IaMI/I MMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXIACCTBOM JIA HAXOXIACHUSA COOTHOIICHUMN
MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMHA

6.3

Wcnonp3oBarh TCOPECMbI CHHYCOB H KOCHUHYCOB [UIA HaXO0XICHUA
pa3IMYHBIX AJIEMEHTOB TpeyrosbHUKa ("penieHue TpeyrojabHUKOB'"),
IIPUMEHATH UX IIPU PELICHUN T€OMETPUIECKHUX 3a1a4

6.4

Brnagerp moHsTHSMH mpeoOpa3oBaHUS TOJOOHS, COOTBETCTBEHHBIX
a7eMeHTOB Tom00HBIX (uryp. Ilomp3oBaThecsi CBOWCTBaMHM MOI00MS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JJIUHBI U HAXOAUTH YIIIBI Y
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nmofaoOHbIX ¢uryp. I[IpumeHsTH CBOHCTBa MOAOOWMS B MPAKTUYECKHX
3agadax. YMETh MPUBOJIUTH IMPUMEPHI MOAOOHBIX (PUTYp B OKpYyKaroLIeM
MUpE

6.5

[lonb3oBaTbcss TeopeMaMHd O MPOU3BEIEHUU OTPE3KOB  XOpHA, O
MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTelbHOU

6.6

ITonp30BaTbcs BEKTOpaMH, MOHUMATh X T€OMETPUUYECKHM U (puU3nuecKuii
CMBICII, IPUMEHSATh UX B PEIICHUH T'€OMETPHUECKUX M (PU3NYECKHX 3a]1ad.
[IpuMeHATh CKaXsIpHOE MPOU3BEIEHUE BEKTOPOB I HAXOXKACHUS UIMH U
yTJIOB

6.7

Ilonp30BaThCA MCTOJOM KOOpJAWHAT Ha IIJIOCKOCTH, INPHUMCHATH €TI0 B
PCUHICHUU I'COMCTPUYCCKUX U IMTPAKTUYCCKUX 3a1aq

6.8

BJ'Ia,Z[eTB MOHATUAMU NTPAaBUIIBHOTO MHOT'OYT'OJIbHUKA, JJIMHBI OKPY>KHOCTH,
AJIMHBL YU OKPYXHOCTH U paHHaHHOﬁ MCpPbI yTIJjia, YMCTb BBIYHCIATH
IJiomajab Kpyra Hu €ro JacTew. HpI/IMeHHTb INOJIYYCHHBIC YMCHHSA B
IMPAKTUYCCKUX 3aaadax

6.9

HaxoauTe OcM WM LEHTPBI CUMMETpUH (GUTYpP, TPUMEHSTH IBHKCHUS
IJIOCKOCTH B MPOCTEUIIUX CIIy4asxX

6.10

[IpuMeHsTh ONyYeHHbIC 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTHYECKHE
MOJCNIM JUIsl 3a7a4 PEeaJbHOM JXU3HM U TPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCTICHHS C TIPUMEHEHUEM MOJ00USI U TPUTOHOMETPUYECKUX (PYHKIIUN
(mONB3yACh, e HEOOX0IUMO, KATbKYISATOPOM)

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon [IpoBepsieMBIil 2JIEMEHT COACPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 PanmonanbHbple 4yucia, UPpalMOHAJIbHBIE YHCIIA, KOHEUHblE U OECKOHEUHBIE
' JIECSITUUHBIE PpooH
MHOK€eCTBO JIEHCTBUTENIBHBIX YHCEN, IeHCTBUTENbHbBIE UNCIa KaKk OECKOHEUHbIE
19 JecATUYHbIe IpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM
' JEUCTBUTENBHBIX YUCENT U KOOPAMHATHON MpsiMoil. CpaBHEHNE JAEHCTBUTEIbHBIX
qucen
1.3 Apudmernueckre IeHCTBUS ¢ AEUCTBUTEIbHBIMU YUCIAMU
W3mepenus, npuOIMKeHHs, OIIEHKU. Pa3Mepbl 0OBEKTOB OKPYKAIOLIEro MHpa,
14 JUINTENIBHOCTh TPOLIECCOB B OKpyXkawomeMm wmupe. [IpubnrmkeHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpUOIIKeHus. OkpyrieHue yucen. [Ipukuaka u orneHka
Pe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OHOM TEpEMEHHON
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2.2

JIuneitHoe ypaBHeHUe. PelieHue ypaBHEeHH, CBOAAIMXCSA K JTMHEHHBIM

2.3 KBagpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM

24 BI/IKBaI[pvaTHOC ypaBHeHue. [IpuMepsl peleHus ypaBHEHUN TPETbEW U 4ETBEPTOU
CTEIeHEeH pa3iokeHUeM Ha MHOXKUTENIN

2.5 Pemenue npoOHO-paniMoOHaIBHBIX YPaBHEHHUI

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 TpaduK

2.8 Pemienue cuctem AByX JTMHEHHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU

29 PemeHUHe CHCTEM JBYX YpPaBHEHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe -
BTOPOIi CTETIEHU

2.10 |I'paduueckast vHTEpIpETAIMS CUCTEMbI YPABHEHHIA C IBYMsI IEPEMEHHBIMHU

211 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM

2.12  |YwmcrioBble HEPAaBEHCTBA U UX CBOMCTBA

2.13  |Pemenue TMHEHHBIX HEPABEHCTB C OJTHON NEpEMEHHOMN

2.14 | PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM

2.15 | KBazgpaTHble HEpaBEHCTBA

216 I'paduueckass MHTEpHpeTalusi HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMs
MIepEMEHHBIMH

3 OyHKIMH

31 KBagpatuunas ¢ynkuus, ee rpaduk u cBoictBa. Ilapaboma, KoopauHaTHI
BEPIINHBI TapaboIIbl, OCh CHMMETPUH TTapadoIIbI

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

3.3 y= E
I'paduxu GyHKIMI X |y =x3u ux cpoiictpa

3.4 I'paduxu GyHKIHI Y= \/; , ¥ = |x| 1 ux cBoiicTBa

4 YucnoBble NOCIEI0BATEIBHOCTH

41 Omnpenenenre W crnocoObl 33JaHUsl YMCIOBBIX IOCIENOBATENbHOCTEH. 3agaHue
MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM opMynor u (popmyIioit n-ro uiaeHa

492 Apudmerndeckass mporpeccus. DopMmynasl n-ro  wWieHa apuhMETHUECKOU
MIPOTPECCHH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckas mnporpeccus. @PopMysnsl N-ro  4jeHa TI'e€OMETPUYECKOU

MIPOrPECCUU, CYMMBI MIEPBBIX N YIECHOB
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N3o0pakeHne diIeHOB apu(METHUYECKOM ¢ TeOMETPHYECKOW MpOorpeccuid

4.4 . G .
TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTHU. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIN POCT
4.5 CnoskHbI€ TPOLIEHTHI
5 BeposiTHOCTB U cTaTHCTHKA
IIpencraBneHue JaHHBIX B BUJE TaOuUL, Auarpamm, rpadukoB, MHTEPIIpETALU]
5.1 JTaHHBIX. UTEeHHEe W TMOCTpOeHHE TaONull, AMarpamm, IpapUKOB MO peaTbHBIM
JAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueraHus U YUCIO COYCTAHUM
5.4 Tpeyronbauk [Tackans. Pemenue 3aiau ¢ UCrosib30BaHUEM KOMOUHATOPUKH
55 I'eomerpuueckast BeposTHOCTh. CiydailHbIi BBIOOp TOYKM M3 (UIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepusi MCIIBITaHUH /10 IEPBOTO ycexa
57 Cepus ucnbiTanuii bepHyniau. BeposiTHOCTH COOBITUH B CepUM HCIBITAaHUM
' beprymn
5.8 CrnyyaiiHas BeIMUMHA U paclpesiesieHue BeposiTHOCTEN
59 Matemaruueckoe oxujgaHue U aucrnepcus. llpumepsl MareMaTH4eCKOIro
' OKUJaHMS KaK TEOPETUUECKOTIO CPEJHETO 3HAUCHMSI BETNUMHBI
510 Marematuueckoe OXHUIAaHUE M JUCIEPCUS CIy4yallHOW BEJIWYMHBI '4HCIO
' YCIEXOB B cepuu ucneltanuii bepuymmu"
511 [Tonsitne o 3akoHe OonbpImMX uncen. M3MepeHHe BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Pojb 1 3HaueHue 3aK0Ha OOJIBIINX YUCEll B IPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenne tpeyronpHukoB. Teopema KOCMHYCOB UM TeopeMa CHUHYCOB. Pemienue
6.2 MPaKTUYECKUX 3a/lad C MCIOIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogodus. [logobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 npousBeAEHUH OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEACHUN OTPE3KOB
' CEeKYIIMX, TeOpEMa O KBaJipaTe KacaTeabHON
Bekrop, anuHa (MOlyJib) BEKTOPA, COHAIIPABICHHBIE BEKTOPHI, IPOTUBOIIOIOKHO
6.5 HaIPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' onepaluu HaJl BekTopamu. Pa3nokeHue BeKTopa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl BekTopa. CkajlipHOE NPOM3BEIEHUE BEKTOPOB, NPUMEHEHHE AJIS
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HaXOXICHUA IJIMH U YI'JIOB

JlexkapToBbl KOOPJIMHATHI Ha IUIOCKOCTH. YPaBHEHHS MPSAMON M OKPY>KHOCTHU B

6.7 |koopauHaTaX, NEepeceYeHUE OKPYKHOCTEH U MPSAMBIX. METOJ KOOpAMHAT U €ro
NpUMEHEHHE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH

JlnuHa okpykHOCTH. ['panycHas U paguaHHas Mepa yria, BBIYUCICHUE JUIMH JyT

6.9 .
OKpPYKHOCTEH

6.10 |[Imomanmp kpyra, ceKTOopa, CErMeHTa

JIBU>KeHHSI TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH GUryp (SJIeMeHTapHbIe

6.11 .
npencrasienus). [lapamiensueiii nepenoc. [loBopot

IHHEPEYEHDb (KOAUDPUKATOP) ITPOBEPAEMbIX TPEBOBAHUMN K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COIEPXAHUA 110
MATEMATHKE

Jlis IpoBeIeHUsI OCHOBHOI'O I'OCYJapCTBEHHOI'O 9K3aMeHa Mo MaTemartuke (paiee - OI'D
[0 MaTeMaTHUKE) MCIONb3yeTcs MepedyeHb (Koau(duKarop) MNpoBEpsSIEeMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIETro
00pa30BaHUs U IEMEHTOB COACPIKAHUS.

IIposepsiembie Ha OI'D mo MaremaTHke TpeOOBaHHMs K pe3y/JabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
TpeOOBaHUS Ha ocHoBe OI'OC
1 VYMmenne OIICPpHUPOBATE NOHATUAMHA: MHOKECTBO, ITIOJIMHOXECTBO, OIICpaAlIlN

Ha/Jl MHOXECTBAaMH; YMEHHE ONEpUPOBaTh MOHATUSAMH: Tpad, CBSI3HBIHA
rpad, nepeBo, LHUKI, MNPUMEHSATh HUX MpPU pEIIeHUU 3a/1ay; yMEHHE
UCMOJb30BaTh Ipaduuyeckoe NpPEeACTABICHUE MHOXECTB ISl OINHCAHMA
peaJIbHBIX MPOLIECCOB U SIBICHUMN, IPU PEILIEHUH 3aja4d U3 IPYTUX y4eOHbIX
NIpEAMETOB

2 YMmenue ONCpUpOBaTh MOHATUAMU: OIPCACICHUEC, aKCHUOMa, TEOpLCMa,
J0Ka3aTcJIbCTBO, YMCHHC paciio3HaBaTb HUCTUHHBIC u JIOKHBIC
BBICKA3bIBAHHUA, IIPUBOAUTHL TMPUMCPBI W  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

3 YMeHue omnepupoBaTh MOHSATHUSAMHU: HATYpadbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCJIO, IETUMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKHU JIETMMOCTH,
1[eI0€ YMCII0, MOJYJb YHCia, OOBIKHOBEHHAS IPOOh M JIECATUYHAS APOOb,
CTaHJAPTHBIA BHJ YMCJIA, PAIIMOHATBLHOE YHCIIO, UPPAMOHATBHOE YHCIIO,
apu(pMeTHYECKUI KBaJpaTHBI KOPEHb; YMEHHUE BBINOJHATH JCHCTBUS C
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YHMCJIAMHU, CPAaBHUBATh U YNOPAJOYMBATH YMCIIA, NMPEACTABIATh YHCIA Ha
KOOpJAMHATHON MpPsIMOW, OKPYIUIATH YMCIA; YMEHHUE JielaTh MPUKHUIKY U
OLICHKY Pe3yJIbTaTa BbIYMCICHUN

YMeHue onepupoBaTh MNOHATHSAMM: CTENEHb C ILEJIBIM IIOKa3aTeseM,
apu(METHYECKUI KBaJApaTHBIH KOPEHb, MHOTOWICH, airedpandeckas
Ipo0b, TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH cTeneHu Oosblie
€IMHUIIBI; YMEHHE BBIMOIHATH PacdyeTsl 1o (opmynam, mpeodpa3oBaHus
LEeJIbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHAMH,
pa3Io0KeHUEe MHOTOYJICHA HA MHOYKUTENH, B TOM YUCIIE C UCIIOIb30BaHUEM
(bopMyI1 pa3HOCTH KBaIpaToOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue omnepupoBaTh MOHATUSAMHU: YHUCIOBOE DPAaBEHCTBO, YpaBHEHHE C
OJIHOM NEepPEMEHHOI, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHUE pelaTh JIMHEHHBbIE W KBaJpaTHbIE ypaBHEHUA, JIPOOHO-
palyoHaJIbHbIE YpPaBHEHUS C OJHOW NE€PEMEHHOM, CHUCTEMBI JIBYX
JUHEWHBIX YypaBHEHWH, JIMHEHHbIE HEPaBEHCTBA U HX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-PALIMOHAIbHBIE HEPABEHCTBA C OJIHON NIEPEMEHHOI,
B TOM YHCJIE€ IPU PELICHUH 3a]ad U3 JAPYrUX MPEJIMETOB U MPAKTHUECKUX
3a/1a4; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAUHATHYIO
IUIOCKOCTB JJIs1 U300paKeHUs pelIeHni ypaBHEHUM, HEpaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHSAMH: (QYHKUMS, Tpaduk (YHKUIUHU, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3paCTaHMA,
yObIBaHUsI, HauOOJbIIEE W HAUMEHbIIEC 3HAUYEHUS (YHKIHUH, yYMEHHUE
ONIEpUpPOBATh MOHATUSAMHU: TIIpsMas IPONOPLUHUOHAIBHOCTb, JIMHEWHAs
¢GyHKIMA, KBaApaTuuHas (QyHKUMSA, oOpaTHas MPONOPLUUOHAIBHOCTD,
napabosna, runep0osa; yMeHue CTpouTh rpaduku QyHKIHMHA, UCIOIB30BaTh
rpaduKu JUId OINpEAeTeHUs] CBOICTB IPOLIECCOB M 3aBUCUMOCTEH, AJIs
peleHust 3aJad M3 JPYruxX y4eOHBIX MPEIMETOB M peajbHON KU3HH,
yMEHHE BbIpaXxaTh (hOpMyIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMU

YMenune OIICpHUPOBATH IIOHATUAMU: IIOCJIIEAOBATCIIBbHOCTD,
apupMeTHyecKass U TeoMeTpuyecKasl MPOrpecCuy; yMEHHUE HCIOJIb30BATh
CBOICTBa MOCIEI0BAaTENILHOCTEHN, POPMYIIBI CYMMBI M OOIIETO 4jieHa MpH
pelIeHnH 3a/a4, B TOM YHCIE 33734 M3 JAPYrHX y4eOHBIX MpPEAMETOB U
peanbHOM KU3HU

YMeHnue pemarh 3aJaund pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIH
U YacTH, ABMKEHHE, paboTy, IIEHy TOBApOB U CTOUMOCTh MOKYTIOK U YCIIYT,
HaJOrW, 3aJayd M3 O0O0JacTH YOpaBJIEHUS JHMYHBIMM M CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABIATh BBIPDAXKEHUs, YPaBHEHUs, HEPABEeHCTBA U
CHUCTEMBI IIO YCIIOBHIO 3a/ladd, MCCIENOBAaTh IOJyYEHHOE pEIICHHE WU
OLIEHUBATh MPABJIONOI00HOCTh OTYUEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATUSAME: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHasl, Yroj, MHOTOYIOJIbHHUK, TPEYIOJIbHUK, PpaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI TPEYrOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OuccekTpuca U BBICOTA TPEYTrOJIbHHKA, YETBIPEXYTOJIbHUK,
napajienorpaMM, — poM0,  TpPSIMOYTOJbHHK,  KBaapaT,  Tpamerws;
OKPY’KHOCTb, KpPYI, KacaTelbHas;,; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
¢urypamu; ymeHue pemiath 3a7adyd, B TOM YHCIE U3 IOBCEIHEBHON
KU3HU, Ha HAXOXKIECHUE TEOMETPHUYECKHX BEIWYMH C IPUMECHECHHEM
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M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJIEIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YroJl
MEXAYy NpSAMbIMH, TEPHEHAUKYJSP, HAKIOHHAsA, MPOEKLHs, Moa00ue
¢buryp, momoOHbIE TPEYroJbHUKH, CHMMETPUS OTHOCHUTENBHO TOYKH W
MpsIMO; yMEHHE pacrno3HaBaTh PAaBEHCTBO, CHUMMETPUIO U MOA00HE
¢buryp, napamienbHOCTh U NMEPIEHANKYISIPHOCTh MPSIMBIX B OKPYXKArOIIEM
MHupe

11

YMeHue ornepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHHE, Yroj (BEIMYHHA
yriia, CAHYC U KOCUHYC yTIJla TPEYroJIbHUKA), MJIOIIA/lb; YMEHHUE OLIECHUBATh
pa3Mepbl TpPEeaIMETOB U OOBEKTOB B OKPYXAlOIIeM MHpE; YMEHHUe
MPUMEHSITh (DOPMYJIBI ITEPUMETPa M TUIONIAId MHOTOYTOJIbHUKOB, JITUHBI
OKPYKHOCTH " TUIOIIA N Kpyra, o0beMa  TPSIMOYTOJIBHOTO
rapajuieenuIena; YMEHHE MIPUMEHSTh MPU3HAKU paBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME VYIJIOB TpPEYroJbHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IS BBIYUCIICHUS JUIHH,
pacCTOsSIHUH, TUIOIAACH

12

YMmenne u3zo0pakaTh Miockue (GUTYpel M HUX  KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE (UTYPBl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M OJIGKTPOHHBIX ~ CPEIACTB MO  TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCaHMIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYTOJbHAs CUCTEMA KOOpPJAWHAT;
KOOpJIUHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, NPOU3BEACHUE BEKTOpA Ha
YHCIIO, CKAIIPHOE IIPOU3BENECHHE BEKTOPOB; YMEHHME HCIIOJIB30BAThH
BEKTOPBI U KOOPAUHATHI JUIsl IPEACTABICHUS TaHHBIX U PELIEHUS 3a/1ay, B
TOM YHCJI€ U3 APYTUX y4EOHBIX MPEAMETOB U PEANbHOM KU3HU

14

YMeHue onepupoBaTh MOHITUSIMH: CTOJIOUKOBBIE U KPYTOBBIE THarpaMMBl,
TabnuIpl, cpeaHee  apudMeTHUecKoe, MeIuWaHa, HauOojbIiee U
HauMEHbIIIee 3HAYECHMS, pa3Max YHUCIOBOr0 Habopa; yMeHHE W3BJIEKaTh,
MHTEPIPETUPOBATH U MPeoOpa3oBIBaTh HH(OPMALINIO, TPEICTABICHHYIO B
TabIUIaX ¥ Ha JUarpaMmax, OTPa)Karollyl0 CBOWCTBA U XapaKTEPUCTUKU
PCAIBHBIX IMPOLECCOB U ﬂBHeHHﬁ; YMCHHE pPaACIIO3HABAThb HW3MCHYMBLIC
BEJTMYUHEI B OKPYXKAIOIIEM MHPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT (CIy4alHBINA
SKCIIEPUMEHT),  JJIE€MEHTapHOe  COoObITHE  (3JIEMEHTapHBI  HCXOJ)
CIIy4aifHOTO OIIBITa, ClyyailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOOUTh  BEPOSATHOCTH  CIOy4dyallHBIX  CcOOBITMM B  oOmbITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU; YMEHUE pellaTh 3a/1a4u
METOZIOM OpPraHM30BaHHOIO Iepedopa M C UCIOIb30BAaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OLEHHBATh BEPOSITHOCTH PEAIbHBIX COOBITHHA H
ABJICHUH, ITOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXaloIleM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHITHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BoIOMpATh MOAXOIAINN N3YUYEHHBIH METO JJISl PEeLICHUS 3a/1a4H,
IPUBOJIUTH NPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAC U
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JKU3HHU, PAclO3HABAaTh NPOSBICHUE 3aKOHOB MAaTEMaTHMKU B HCKYCCTBE,
ONMCBIBATh OTIEJIbHBIE BBIJAIOLINECA PE3YJbTAThl, IIOJYYCHHBIE B XOJIE
pa3BUTHsA MaTEMAaTHKU KaK HayKH, IPUBOJIUTH IPUMEPbI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOU UCTOPUU

Hepe'leHL IJIEMEHTOB COAECPKaHUS, IIPOBEPHACMBIX HA OI'D mo maTeMaTHKe

Kon [IpoBepsieMblil 3JIEMEHT COACPKAHUS
1 UYucna v BBIYUCIICHUS
1.1 Hatypanbnble u uensie urcina. [Ipu3Haku 1e1MMOCTH LETbIX YHUCET
1.2 OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH, IIPOLICHTHI, OCCKOHEYHBIC TEPUOINICCKUE
npobu
1.3 PanmonansHeie uncia. ApudmMeTndeckue onepanuy ¢ PaluOHATLHBIME YUCIIAMU
1.4 JlelicTBUTENnbHBIE 4YnCia. ApudMeTHUecKue Omnepauuud ¢ JACHCTBUTEIHHBIMU
qrclIaMu
1.5 [TpubnukeHHblE BBIYMCICHUS, TMpaBUTa OKPYIJICHHs, MPHUKUIAKA M OIEHKa
pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanyeckue BbIpaKeHUs
2.1 BbykBenHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenp ¢ uenbiM mokazareneM. CTemneHb C pallOHaJIbHBIM TOKa3aTeleM.
CBoiicTBa cTeneHU
2.3 MHorouieHb!
24 Anrebpandeckas 1po0b
2.5 ApudpmeTnueckuii KOpEHb HaTypaJIbHOU CTEICHH. JencTBus c
apu(pMeTUYECKUMHU KOPHIMHU HATypaJIbHOMN CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensie u npoOHO-parmoHaNbHBIE ypaBHEHHs. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
3.2 Ilensie u apoOHO-palMoHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATEIBHOCTH
4.1 IlocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS IOCIEA0BATEILHOCTEH
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4.2 Apudmerndeckass © TeoMeTpuueckas Tmporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB

S) OyHKIMH

5.1. OyHK1UA, crnocodbsl 3amaHus  GyHkiuu. I'padux  GyHkmuu.  OO6aacTh
OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HadeHud ¢yHkuuu. Hymn ¢ynkumu. Ipomexytku
3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHU. MaKCUMyMbl H
MUHUMYMBl (GyHKIMU. HauOosplnee u HauMeHbllee 3HAYeHHE (YHKIMUA Ha

MIPOMEKYTKE
6 KoopanHaTel Ha IPSIMO#i U TUIOCKOCTH
6.1 Koopaunarraas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBOICTBa

7.2 Tpeyronbauk

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenune reoMeTpu4ecKux BEITNUYUH
7.6 BexTops! Ha TIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MmuoxecTBa

8.5 I'pader

Y4eOHuk

Maremartuka. Anrebpa: 7-1 kiacc: 0a30BbIi ypoBeHb: ydeOHHK .MaxkaperaeB 10.H., Munmiok
H.I'., HemikoB K.M. u npyrue: nox pen. Temskosckoro C.A. 15-e uznanue, nepepaboTaHHoOe.
Axmmoneproe obmectBo “U3marensctBo “IIpocBemnienue’

Maremaruka. Anredpa: 8- kiacc: 0a30BbIi ypoBeHb: yueOHHK .MakaperueB F0.H., Munmiok
H.I'., HemkoB K.M. u apyrue: nox pen. TemsxoBckoro C.A. 17-e usgaHue, CTEPEOTHUIIHOE.
Axmmoneproe obmectBo “U3marensctBo “IIpocBemnienue’”

Maremaruka. Anredpa: 9-i1 kiacc: 0a30BbIi ypoBeHb: yueOHUK .Makaperues 1O.H., Munatok
H.I'., HemkoB K.M. u apyrue: noxn pen. TemsxoBckoro C.A. 16-e u3gaHue, CTEPEOTHUIIHOE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
KosmuecTBo yacos
Nen/m | HaumeHoBaHuUe pa3/iesioB M TeM NMPOrPaMMbl Beero KoHTpoabHbIE
padoThI
1 UNCJIA U BBIUNCJIEHU . PaninonanbHbie yncia 11 1
(moBTOpEHUE)
2 OYHKIHWU. Koopnunats! u rpadhuku. OyHKITUH 17 1
3 AJITEBPAMYECKHUWE BbIPAXKEHUW . Boipaxkenus ¢ 7
MePEeMEHHBIMH
4 YPABHEHUS U CUCTEMbI YPABHEHU. 10 1
JInnelinble ypaBHEHHUS
5 UMCJIA 1 BBIYMCIIEHUA. Crenensb ¢ HaTypaJlbHbIM 6
[OKa3aTeieM
6 AJITEBPAMYECKUE BbIPAXXEHUW . MHorounenst 23 1
7 AHFEB{)AH‘—IECKI/IE BBIPAKEHU . ®opmyiibt 14 1
COKPAIIEHHOTO YMHOXCHUS
UNCJIA U BBIUUCJIEHUSA. lenumocTh 10
OYHKIUWUN. JTuneiinas pyHKIus 16 1
10 YPABHEHUS 1 CUCTEMbI YPABHEHU. 14 1
CucreMbl TUHENHBIX YPaBHEHHUN
11 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIHsl 3HAHUM 8
OBHIEE KOJIMYECTBO YACOB 136 8
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8 KJIACC

KoanuyecTBo 4acosB

Nen/m | HaummeHoBaHHe pa3aesioB H TeM NMPOrpaMMbI Beero KoHTpoJbHbIe
padoTsbI
1. [ToBTOpeHue Kypca anredpsl 7-ro Kiacca 3
5 YPABHEHHWS U HEPABEHCTBA. 17 1
HepaBencrtpa
3 UNCJIA U BIUMCJIEHUS. KBaapaTHsbiit 17 1
KOpEHb
" YPABHEHHMS U HEPABEHCTBA. 17 1
KBagparHble ypaBHEHMS
5. AJITEBPAMYECKUE BbIPAXKEHUSL. JIpoGHo- 17 1
palrOHAIBLHBIC BHIPAXKCHHUS
6. YPABHEHUS U HEPABEHCTBA. JIpo0Ho- 19 1
panroHaTbHbIC YPaBHEHUS
OYHKLIMN 15 1
AJITEBPAMYECKUE BBIPAXXEHUS. Crenenu 14
UNCJIA Y BBIYUCJIEHU . lenmumocTthb 7 1
10. HOBTOPCHHC, 000011IeHHEe, CHCTEMATH3AIINAS 10 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 8
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9 KJIACC

KosaunvecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM
Ne i/m KoHTpoJbHbIE
MPOrpaMMbl Bcero
padoTsbI
[ToBTOpeHME Kypca anreOpsl 8-ro Kiacca 3
OYHKINU 25 1
3 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBazgparHbie HEpaBEHCTBA
4 YPABHEHUA 1 HEPABEHCTBA. o5 9
YpaBHEeHUsI, HEpaBEHCTBA U UX CUCTEMBI
5 YUCJIOBBIE ITOCJIEJOBATEJIBHOCTHU o5 1
N ITPOI'PECCHUHN
6 AJI'EBPAMYECKHUE BBIPAKEHNM L. 12 1
CreneHsb ¢ pallMOHAIBHBIM [I0KA3aTeIeM
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 31 1
3HaHUHI
OBILIEE KOJIMYECTBO YACOB 136 7

3J'leKTp0HHI)Ie Oﬁpa30BaTeJ'lel)Ie PE€CYPCHI, HCITOJB3YEMBIC IIPU peajin3anuu

NPOrpaMMmblI

Ne B
denepasbHoM
nepeune JOP

IIpeamer, kaace

20P

1.2.4.1.3.

D0P: "Anrebpa, 7
kiacc"”

YueOHbIi OHIalH-KypC U1 7 Ki1acca, BKITFOYArOIUi
TEOpEeTUYECKHE MaTepHallbl, 3a1aHNs U TECTHI C
aBTOMATUYECKON IPOBEPKON NMPABUIIBHOI'O OTBETA JJIS
BCEX pa3/ienoB ¢enepaabHOl pabodel mporpaMMel
OCHOBHOT0 00111€r0 00pa3oBaHus. 3aJaHKsI HallPaBJIECHbI
Ha (opMupoBaHUe HH(POPMALIMOHHBIX KOMIIETEHIIMNA U
0a30BBIX 3HAHUI B OCHOBHOM 001acT 00yudeHus, a
TaKXKe B CMEKHBIX 00JIaCTSX; CIIOCOOHOCTH K aHAJIU3Y U
CUHTE3Y, CHOCOOHOCTH K PEIICHUIO 3a1a4, MpooiieM, K
NPUMEHEHMIO 3HaHUH Ha npakTuke. OCOOEHHOCTD
3aJJaHAI 3aKITF0YAeTCs B HAIMYNH TeHEpalnH,
MO3BOJISIOMINX 00pamaThes K ynpaKkHEHUSIM
HEOJJHOKPATHO, a TAK)KE B HATMYUH MTOJPOOHOTO
OOBSICHEHUS PELICHUS

1.2.4.1.4.

D0P: "Anrebpa, 8
kiacc"”

Y4eOHbIi OHNTalH-KypC UTsl 8 Kiacca, BKIFOYAIOITUi
TEOPETHYECKUE MAaTEPHUAIIbI, 3aJaHUSI U TECTHI C
aBTOMAaTUYECKOM IIPOBEPKOU NPABUIIBHOIO OTBETA AJIS
BCeX pas3zenoB (emepanbHOil pabodeil mporpaMMbl
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OCHOBHOT0 00111eT0 00pa3oBaHusl. 3aaHus HAIIPaBJICHBI
Ha popMUpOBaHUE UHPOPMAITUOHHBIX KOMITETEHITHH U
0a30BbIX 3HAaHUH B OCHOBHOM 00J1acTH 00y4YeHUs, a
TaKXXe B CMEKHBIX 00JIaCTSX; CIIOCOOHOCTH K aHAIIU3Y U
CHHTE3Y, CHOCOOHOCTH K PEIICHHUIO 3aj1a4, MpodJieM, K
MPUMEHECHUIO 3HAHMI Ha mpakTuke. OcOOEHHOCTH
3aJJaHU 3aKJIF0YAeTCs B HAIMYMH TeHEepaluH,
MO3BOJISTFOIINUX 00paaThCsl K YIPAKHEHUSIM
HEOJJHOKPATHO, a TAK)KE B HAJTMYUH MTOJIPOOHOTO
OOBSICHEHUS PELICHUS

DO0P: "Aunrebpa, 9

Y4eOHbIi oHNMaH-Kype TSt 9 Kiacca, BKIFOYAIOITUi
TEOpPEeTUYECKHE MaTepHallbl, 3a1aHUS U TECTHI C
aBTOMAaTUYECKON IIPOBEPKON NMPABUIIBHOI'O OTBETA AJIS
BCEX pa3zienoB ¢enepaabHol pabodel IporpaMMel
OCHOBHOT0 00111€r0 00pa3oBaHusl. 3aJaHKsl HallpaBJIEHbI
Ha (popMupoBaHue HH(POPMALIMOHHBIX KOMIIETEHIIMNA 1
0a30BbIX 3HAHMI B OCHOBHOH 00s1acT 00y4eHus, a

1.2.4.1.5. "
KJ1acc TaK)Ke B CMEXKHBIX 00JIaCTsIX; CIOCOOHOCTH K aHAIIU3Y U
CHUHTE3Y, CIOCOOHOCTH K PEUICHHIO 3a1a4, IpodiieM, K
MIPUMEHEHHUIO 3HaHU Ha pakTuke. OCOOEHHOCTh
3a/IaHUM 3aKJII0YAETCS B HATMYUU TeHEPALIUid,
MO3BOJIIOIINX 00paaThes K yIpaKHEHUSIM
HEOJHOKPATHO, a TAaK)Ke B HAJTMYHUH ITOJIPOOHOTO
00BSICHEHUS peLICHHS
Anrebpa, 7 kiacc, PI'AOY BO "T'ocynapcTBeHHBIN
1.2.4.1.9. Marematuka ’ ’ "
YHUBEPCUTET TIPOCBEIICHUS
Anreodpa, 8 xitacc, PI'AOY BO "T'ocynapcTBeHHBIH
1.2.4.1.10. MaremaTtuka pa, ’ y ”p
YHUBEPCUTET POCBEILICHUS
Aunrebpa, 9 kimace, DI'AOY BO "T'ocynapcTBeHHBIH
1.2.4.1.11. Marematuka ’ ’ "
YHUBEPCUTET POCBEILICHUS
Maremaruka, 5 xknace, PI'’AOY BO "T'ocynapcTBeHHBIH
1.2.4.1.18. MaremaTuka ’ ’ :
YHUBEPCUTET TIPOCBEIICHUS
Maremartuka, 6 knacc, ®I'AOY BO "I'ocynapcTBeHHBIN
1.2.4.1.19. Marematuka ’ ’ .
YHUBEPCUTET MPOCBEILICHUS
DO0P ¢ uHTepaKTUBHBIMU 33JaHUSIMH pa3paboTaH JIst
MaTeMaTnka WCIIOJIb30BAaHUS B YPOUHON U BHEYPOUHOU
AsreGoa ’ JIeSITEIIbHOCTH B KAYECTBE JIONOJHUTEIIbHBIX
1.2.4.1.26. Mire aKTII?IB;{BIe MaTepuaioB. Kypc copep T noiHbIi nepeyeHb
SaIIaHI;IH 7 wace 00y4aromux MaTepralioB AJisi OCBOSHUS IPOTPaMMBI
' 0a30BOTO YpOBHS 10 MaTEMaTHUKE Kypca anreOpsl 7-To
KJ1acca
MaremaTtuka. DO0P ¢ uHTEpaKTUBHBIMU 33JaHUSIMH pa3paboTaH JIst
124127 Aunrebpa. HCMOJIb30BAHMS B YPOUHOW U BHEYPOUHOU
T HNuTepakTuBHBIE IEITEILHOCTH B KA4ECTBE JOIOJHUTEILHBIX

3agaHud. 8 Kiace

MatepuanoB/Kypc conepKuT MoTHBINA epeycHb
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o0y4arolux MaTepraioB AJis OCBOESHUS IPOrPaMMBI
0a30BOro ypoBHsI [0 MaTEMaTUKE Kypca ainreopsl 8-ro
KJjlacca

D0P ¢ UHTEPaKTUBHBIMU 33JIaHUSIMH pa3padoTaH s
HCIIOJIb30BAaHUs B YPOUHON U BHEYPOYHOU

Maremartuka.
JIESITEIBHOCTH B KQUeCTBE JAOIMOJIHUTEIbHBIX
Aunrebpa. N
1.2.4.1.28. MarepuanoB. Kypc conepuT noJyiHbIi nepeueHb
NHTepakTuBHBIE
00y4arolux MaTepralioB JJisi OCBOCHUS IPOrPaMMBI
3agaHud. 9 kiacce
0a30BOr0 YPOBHS 10 MAaTEMATHKE Kypca anredpsl 9-ro
KJjlacca
KomrmutekcHbIi 00pa3oBaTeIbHBIA MaTepral 1Mo
MaTeMaTHKe, BKITFOYAOIINN CIICHAPUN YPOKOB,
124133 Martemartuka, 5 -9 | creHapuu U3ydeHUs TEM, BUICOYPOKH, SJEKTPOHHbBIE
R KJIACChI yueOHbIe TOCOOUS U TECThI C aBTOMAaTUYECKOU
MPOBEPKOI JIJIsl KCTIONIB30BAHUS HA YPOKaxX U
CaMOIIOATOTOBKH YYaIUXCs
[udposoii 06pazoBaTenbHbI KOHTEHT pa3paboTaH B
coOTBeTCTBUU ¢ DeepanbHBIMU TOCYIAPCTBCHHBIMU
Aure6pa o0pa3oBaTeNnbHBIMH CTaHAApTaMU, QeepalbHBIMU
. OCHOBHBIMH 00pa30BaTeIbHBIMU IIPOTPaMMaMH |
1.2.4.1.39. VYray6neHHbII p porp
YVHHUBEPCATbHBIM TEMATHUYECKUM KIIACCH(PUKATOPOM.
YpOBEHb 7 KJacc. o
Hannbrit 0P Bxoaut B coctaB komiuiekta DOP mno
npeamery "Anre6pa" 3a ypoBeHb OCHOBHOI'O OOIIIEro
oOpa3oBaHus (yriayOJeHHbIN YPOBEHbD)
Hudposoii 00pazoBaTeNbHbIN KOHTEHT pa3padoTaH B
cooTBeTcTBUU ¢ DefepanbHBIMU TOCYIaPCTBEHHBIMU
Aurebpa o0pa3oBaTebHBIME CTaHAApTaMH, (perepaTbHBIMU
. OCHOBHBIMH 00pa3oBaTeIbHBIMU IPOrpaMMaMu U
1.2.4.1.40. VYrinyOneHHsbIi p porp
VHHUBEPCATHHBIM TEMATHYECCKUM KIIACCU(PUKATOPOM.
YpOBEHb 8 Kilacc o
Jannbiit 0P BxoauT B coctaB komiiekTa DOP 1o
npeamety "Anre6pa" 3a ypoBeHb OCHOBHOTO OOIIIETO
oOpa3oBaHus (yriryOJeHU ypOBEHb)
udpooii 0Opa3zoBaTeNbHbBIN KOHTEHT pa3padoTaH B
COOTBETCTBUU ¢ DejieparbHBIMU TOCYIAPCTBCHHBIMU
Asrebpa o0pa3oBaTeNnbHBIMH CTaHAApTaMH, (PeneparbHbBIMU
. OCHOBHBIMH 00pa30BaTEILHBIMH MPOTPAMMaMH 1
1.2.4.1.41. VYrinyGneHHbIl P porp

YpOBEHb 9 Knacc

YHHUBEPCAJIbHBIM TEMAaTHUECKUM KJIACCH(PHUKATOPOM.
Hannbiii 0P BxoauT B coctaB komiiekta DOP o
npeamery "Anre6pa" 3a ypoBeHb OCHOBHOT'O OOIIIEro
oOpa3oBaHus (yriayOIeHHbII YpOBEHbD)
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