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HHOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpamma mo ydeOHOMY Kypcy «AmreOpa» s
oOyuvaroruxcst 7-9 kiaccoB pa3paboTaHa B COOTBETCTBHHM C TPEOOBAHMSIMHU K
OCBOCHMIO TPEAMETHBIX PE3yIbTAaTOB Ha 0a30BOM YpPOBHE, 3aKpEIJICHHBIX B
denepadbHOM TOCYIapCTBEHHOM 00pa3oBaTENbHOM CTaHAApTE OCHOBHOTO
obmrero oopazosanus (yTB. mpukazom Munmnpocsemierus Poccuu ot 31.05.2021
No 287), ®enepanbHoii 00pa3oBaTeNbHON TPOrPAaMMBI OCHOBHOTO OOIIETO
oOpazoBanus (0a30BbIil ypoBeHb) (yTB. [Ipukazom Munnpocsenienus Poccun ot
18.05.2023 Ne 370), ocHOBHOI 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanust OAHO «lllkona Hacnenue Tromensy. Pabouas nporpamMmma
ydeOHoro npeamera chOpMUPOBaHA C yU4eTOM pabodeil MporpaMMbl BOCTIUTAHUS
[TxoJbI.

Anre0Opa sBISIETCSI OJIHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOILETO
oOpa3oBaHMs: OHa OOECHEYMBACT M3YyUYEHHE JPYTUX JTUCUUIUIMH, Kak
€CTECTBEHHOHAYYHOT'0, TaK U TYMaHUTAPHOIO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO
JUISE TIPOJIOJIKEHUsT O0Opa3oBaHUS W B TOBCEIHEBHOW >XKu3HU. Pa3Butne y
OoOy4JaronmMxcsi HAyYHBIX MPEACTABICHUN O TMPOUCXOKIACHUH W CYIHOCTH
anredpandeckux abCTpakiHii, COocO0e OTPaKEHUS MAaTEeMAaTHYECKOW HayKOM
SBJICHUN W TIPOLIECCOB B TMPHUPOAEC M OOIIECTBE, POJIU MaTEMaTHUECKOTO
MOJCIUPOBAaHUS B HAYYHOM TIO3HAHWM W B TPAKTUKE CIOCOOCTBYET
(GOpPMHPOBAHUIO  HAYYHOTO  MHPOBO33PEHHS M  KA4eCTB  MBIITUICHHS,
HEO0OXOJAMMBIX I alalTallud B COBPEMEHHOM LIU(PPOBOM obO1iecTBe. M3yuenue
anreOpel 0OecreynBaeT pa3BUTHE yMEHHs HaONIOAaTh, CPAaBHUBATH, HAXOIUThH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIIJICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOMW JCHCTBHUS W BBIBOABI, (DOPMYIUPOBATH
yTBepkeHusa. OcBoeHne Kypca anreOpbl 0OecrieunBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJIEHUST OOYYaIOIIUXCS: OHU MCMOJB3YIOT JEIYKTUBHBIE M WHAYKTHUBHBIC
paccykJieHus, o000IIeHre U KOHKpPETU3aluio, abcTparupoBaHue W aHAJIOTHIO.
OOyuenue anreOpe mpeArnoiaraeT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIHHOM
JESITEeIbHOCTU  O0y4alolUXCsl, MO3TOMY CaMOCTOSITEIbHOE peIlIeHue 3aaay
SBJISICTCSI peasn3aIieil eI TeIbHOCTHOTO IPUHITUIA O0yJeHHUS.

B cTpyktype nporpammsl yueObHOTO Kypca « Anredpa» it OCHOBHOTO
oOmiero  oOpa3oBaHHsA OCHOBHOE MECTO 3aHUMAIOT  COJEp:KaTelIbHO-
METOMYCCKHE THHUH: «HucIa M BEIYUCICHUS; « ATreOpandecKre BIpaKCHHU,
«YpaBHEHHS U HepaBeHCTBa»; «DyHkmmm». Kaxnas u3 3TUX coaepiKkaTeabHO-
METOJMYCCKUX JIMHUN pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET M3YUYEHUS Kypca,
B3aUMOJICUCTBYS C JPYTUMH €ro JHHUAMHU. B Xo1e m3ydeHus ydeOHOro Kypca
00y4aroIUMCsl IPUXOJUTCS TIOTUIECKH PACCYKAAaTh, UCTIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIM sI3bIK. B CBsI3M C 3TUM B mporpammy YyueOHOro Kypca
«ANreOpb» BKIIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX



OCHOBHBIX pa3JielaXx MaTeMaTH4ecKoro oOpa3oBaHUs W CIIOCOOCTBYIOIIHE
OBJIAJICHUIO 00YYalOUMMHUCA OCHOB YHHBEPCAILHOTO MATEeMaTHYECKOTO S3bIKA.
ConepskaTeabHON M CTPYKTYPHOUM OCOOCHHOCTHIO YUEOHOro Kypca «Amnredpay
SBJISIETCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanve nuHuUM «Yuciaa W BBIYMCICHUS CIY>KUT OCHOBOM s
JAbHEUIIET0 H3yUYeHUSI MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YJArOITUXCSI
JIOTUYECKOTO MBITIICHUS, (DOPMUPOBAHHIO

YMEHUS TIOJIB30BAaThCS aNTOPUTMaMH, a TaKXKe MPUOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IJIsi TTOBCEIHEBHOW JXKW3HH. Pa3Butme
MOHATUS O YHCIE HAa YPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUSl CBA3aHO C
palMOHAIBHBIMA W HMppallMOHANBHBIMH  YHCIaMH,  (QopMuUpoBaHHEM
MPEJICTABICHUI O JCHUCTBUTEIBHOM YMCIE. 3aBEPIICHUE OCBOCHUSA YMCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011ieMy 00pa30BaHUIO.

Copepxanue JBYyX alnreOpanyeckux JUHUN - «AnreOpanyeckue
BBIPAKEHUSD» U «YPaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y
oOy4Jaronuxcsi MaTeMaTHYECKOTO arapara, HeOOX0IMMOTO JIJIsl PEeIIeHUs 3a1a4
MaTeMaTHUKH, CMEXHBIX MPEAMETOB M MPAKTUKO- OPUEHTHUPOBAHHBIX 3a7a4. Ha
YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus Yy4eOHBIH Marepuan TPYNIHPYETCs
BOKPYT pallMOHAIBHBIX BBIpAXEHUH. Anredpa JAEeMOHCTPUPYET 3HAYCHHE
MaTEMaTHUKH KaK sI3bIKa JUIsl TIOCTPOCHHS MAaTEMATUYCCKUX MOJIETICH, OMMMCAHMS
MPOIIECCOB U SIBIEHWU pealbHOTO Mupa. B 3amaum oOyueHus anreOpe BXOAST
TaKk)Xe JallbHEUIIee Pa3BUTHE AITOPUTMHUECKOTO MBINIJICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JUIsl OCBOCHMS Kypca HMH(POPMATHKH, W OBJIQJCHUE HABBIKAMHU
JIENYKTHUBHBIX  paccyxaeHumid.  [IpeoOpa3oBaHne  CHMBOJBHBIX  (OpM
CIIOCOOCTBYET PA3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K MAaTeMaTUYeCKOMY
TBOPYECTBY.

Copepxanve (QyHKUHOHATBHO-TpAQUUECKON JIMHUU HAIEJIEHO Ha
NoJlydeHHe  OOydyaloIUMHCS 3HAHUW O (QYHKIUAX KaK  BaKHEHIIeH
MaTEMaTUYECKONM MOJIETH MJisi OMHCAaHUS M HCCIEIOBaHUS Pa3HOOOpa3HbIX
MPOIIECCOB U SIBJICHUN B mpupojie U obmiectBe. M3yueHue 3Toro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOyYarONIUXCsl YMEHHUS HUCIOJIb30BaTh Pa3IMYHBIC
BBIPA3UTEIBHBIC CPEJICTBA S3bIKA MATEMaTHUKU - CJIOBECHBIC, CUMBOJIMYECKUE,
rpadudeckue, BHOCUT BKJIaJ B (OPMHPOBAHWE TIPEICTABICHUNA O POJH
MaTEeMaTHUKH B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY I1aHy B 7-9 Kjaccax uM3ydaercsi y4eOHbI Kypc
«Anre0pay», KOTOPBIA BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3ieiibl COACpKaHUS:
«Uucma W BBMHCICHUS», «ANTeOpandecKue BBIPAKCHHSI», «YpaBHEHUS W
HEPAaBEHCTBA», « DYHKITHI.

Ha usydenue yueOHoro kypca «Anreopa» - 306 gacoB: B 7 kiacce —
102 gaca (3 yaca B Hefiento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B He/IeIIO).



OrneHOYHBIE TIPOLIEAYPHI TPOBOAATCA B (GOpMe KOHTPOJIBHBIX,
IIPOBEPOUYHBIX M JUATHOCTUYECKHX PAOO0T, KOTOPHIC BBHITIOIHSIIOTCS BCEMH
00y4JaroImMUMHCS B KJIACCe OJTHOBPEMEHHO (UTMTEIHHOCTH MPOIEIYP COCTABIISCT
He MeHee 30 MUHYT).

[IpenycMOTpeHbl ~ OLICHOYHBIE  TPOLEAYPHI  TPEX  YPOBHEW:
(dhenepanabHbIE, pETHOHAJIbHEBIE, MPOBOAUMBIE 001eo0pa3oBaTeIbHOM
OpraHU3AIMEH.

[Ipy mpoBeneHMH  OICHOYHBIX  MHPOLEAYp  0Opa30oBaTeNbHOM
OpraHu3alye MOTryT OBITh YUTEHBI PE3YJIbTAThI TUATHOCTUYECKUX MEPOIIPUATHIMA
(dbenepanbHOrO U PErHOHATBLHOTO YPOBHEH.

COAEPXAHUE OBYYEHUASA

7 KIIACC

Yucna u evruucnenus

Jlpo6u 0OBIKHOBEHHBIC U JICCSITUYHBIE, TIEPEX0] OT OJTHON (DOpPMBI 3amucu
npobeit k napyroi. I[loHATHE palMOHATBHOTO 4YHCNA, 3alllCh, CPaBHEHUE,
YIOPSIAOUMBAHUE PAIMOHANBHBIX 4YHced. Apudmernyeckue JIeUCTBUS C
palMoOHaIBLHBIMU YUCIaMU. Pellienue 3a1ay u3 peajbHOW NPakTUKKU HA YacTH, Ha
JpoOHu.

CrerneHb C HaTypaJbHBIM IOKa3aTelieM: OINpeIesieHre, MpeoOdpa3oBaHue
BBIPAKEHU HA OCHOBE OMNpEAENCHHUs, 3aluch OONbIIUX uuces. [IpoueHTsl,
3aMKch MPOLIEHTOB B BHJE ApoOU M ApoOH B BUIE MPOILEHTOB. TpuU OCHOBHBIE
3a/1a4M Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne NPU3HAKOB JACIMMOCTH, pPa3lI0KEHUE HA MHOXKUTEIU
HaTypalbHBIX Yncel. PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MpsAMasi U 0OpaTHast
MPOIIOPLUUOHAIBHOCTH

Aneebpauueckue 8blpadicerus

[lepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM.
Jlonyctumble 3Ha4YeHHs TepeMeHHBIX. [IpelncraBieHue 3aBUCUMOCTH MEXKIY
BeJIMYMHAMH B Bujae (popmMyibl. Beruncnenus no dopmynam. [IpeodbpazoBanue
OYKBEHHBIX BBIPQKEHHUM, TOXXJIECTBEHHO paBHbIC BBIPAXEHUSA, IpaBUiIa
npeoOpa3oBaHUs CYMM M TPOU3BEJACHUM, IIpaBWJIa PACKPBITHSA CKOOOK M
MIPUBEICHUS TTOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaIbHBIM IMOKA3aTEIEM.

Opnounensl W MHorowileHnl. CrerneHb MHorowieHa. CloxkeHHE,
BBIYUTAHHUE, YMHOKEHHE MHOTOWIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS:
KBaJpaT CyMMbl W KBajparT pa3HocTH. Dopmylia pa3sHOCTH KBaJpaToB.
Paznoxenne MHOTrO4YJICHOB HAa MHOYKHUTEIIH.



YPCZGHeHuﬂ Uu HepaeeHcmeda

VYpaBHEHHE, KOpPEHb YypaBHEHHUs, IpaBuia MpeoOpa3OBaHMs ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JIuHelHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, PCEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIIEHHE YpPAaBHEHUU I10
YCJIOBHIO 33J1a4u. PeleHne TEKCTOBBIX 3a/1ad C TOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIByMsl MepeMeHHbIMU U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YpPAaBHEHUW C JBYMsS [EpPEMEHHbIMU. PemeHune cucrem
ypaBHEHUH crocoOOM NOJACTaHOBKHU. IIpuMepsl pemeHus: TEKCTOBBIX 3a1ad C
IIOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIMU

Koopannara Toukn Ha npsamon. YUucioBelie npoMmexyTku. PaccrosHue
MEXY IByMsI TOUKAMHU KOOPAUHATHOW MPSIMOU.

[IpsimoyrosbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca v opJiuHaTa
TOYKH Ha KOOPAMHATHOW TuiocKkocTH. [lpumepsl TpaduKoOB, 3aJaHHBIX
dopmynamu. Utenue rpadukoB peanbHbIX 3aBUcHUMOcTed. [loHsTHe QyHKIMU.
I'padux pynkiuu. CpoiictBa pyHkuuii. JIunelinaa pynkuus, e€ rpaduxk. ['padux
Gyukuuu y=|x|. Tpaduueckoe pelieHue JIUHEHHBIX YPaBHEHHH M CHCTEM
JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucna u eviyucinenus

KBaapatueiii kopenb u3 uyucia. [loHsitue 00 uUppaloHATBLHOM YHCIIE.
HecsaTuunbie NpUOIKEHUS UpPpaLOHATBHBIX YHCEJL. CaoiicTBa
apu(mMeTryecKux KBaJpaTHBIX KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO
YUCIIOBBIX BBIPAKCHUN U BBIYMCICHHUSAM. [[€ICTBUTENBHBIE YHCIIA.

CreneHp ¢ LeabIM TOKazareneM U €€ cBoicTBa. CTaHaapTHas 3aluch
qHCIIa.
Aneebpauueckue gvlpadiceHus

KBagpaTHplil TpEXWIEH; pAa3JIOKEHHUE KBAJAPATHOTO TpEXWIeHAa Ha
MHOKHTEIIH.

AnreOpaunyeckas ApoOb. OCHOBHOE CBOWCTBO alreOpanyeckou ApoOH.
CrnoxxeHue, BBIUMTAHHE, YMHOXKEHHUE, JEJIEHUE anredpandeckux apoOei.
PanmonanbeHble BBIpaKEHUS U UX IPE0Opa3OBaHUeE.

Ypasnenusa u nepagencmea
KBagpatHoe ypaBHeHHe, (opMmyia KOpPHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHeHUM, CBOAAIIMNXCS K JIMHEWHBIM U KBAJIPATHBIM.



[Ipocreimme IpoOHO- palroOHaIbHbIE YpaBHEHHUS. ['padpuueckas
UHTEpIIpETALlMs YPaBHEHUN C JBYMs  INIEPEMEHHBIMH U CUCTEM
JUHEWHBIX YpPaBHEHUN C JABYMSl NMEpPEMEHHBIMU. [IpuMephl pelieHus CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemmennie TeKCTOBBIX 3a7a4 alredpanyeckKuM crocoooMm.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢  OJIHOM
MIEpEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHO. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

OyHKIMH

[Tonsatue ¢ynkuuu. OO6nacTh ONPEACIICHUS W MHOXECTBO 3HAYCHUM
¢bynkunn. CnocoOsbl 3a1anust yHKIUH.

I'padux ¢pynkuuu. Urenue cBoilcTB pyHkumuu no e€ rpadguky. IIpumepst
rpadukoB GyHKIMHA, OTPAKAIOIMIUX PEATTbHBIE TPOLECCHI.

OyHKIMY, OMUCHIBAIOIIME MPAMYIO U OOpaTHYIO MPOMOPIMOHAILHbBIE
3aBUCUMOCTH, UX TpadUKu.

OyHkIun y=Xx2, y=X 3, y=\/x, y=|x|. I'paduueckoe pemenne ypaBHeHUI
Y CUCTEM YPaBHEHHU.

9 KUIACC

Yucna u eviuucnenus

PanmonansHple  4ucia, UPPALMOHAIBHBIE  YKMCIIA, KOHEYHBIE U
OeCKOHEUHbIE JeCATHYHbIE JApoOu. MHOXKECTBO JAEWCTBUTENbHBIX YHCEN;
JICMCTBUTENbHBIE YHCIIAa KaK OECKOHEUYHbIe JAecSITU4YHble Apodu. Biaummuo
OIHO3HAYHOE COOTBETCTBHE MEXKJYy MHOKECTBOM JCHCTBUTENIBHBIX YHUCET U
KOOPAWUHATHOM IIPSMOM.

CpaBHEHHE [JEHUCTBUTENBHBIX 4YHUCEN, apu(PMeTHUYecKue MAeUCTBUS C
NEUCTBUTEIBHBIMU yuciIaMu. Pa3mepsl OOBEKTOB OKpPY’KAIOIIET0 MHPA,
JUIMTEIILHOCTD IIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpubnuxénHoe 3HAYEHUE  BEIUYMHBL, TOYHOCTH  MPUOJIMKEHUS.
Oxpyrnenue yucen. [Ipuknuka 1 o1eHKa pe3yabTaTOB BEIUNACICHUN.

Ypasnenus u nepasencmea

JIuneniHnoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASIIUXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHne ypaBHEHUW, CBOISIIUXCA K
KBaJpaTHbIM. bukBanpaTtHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHHM
TPEThEU U YETBEPTOU CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-palMoHaNbHBIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOIOM.

VYpaBHeHuUe ¢ IByMs IEpeMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JVUHEWHBIX YpPAaBHCHUU C JBYMs [EPEMEHHBIMU. PellleHHe CcHUCTeEM IBYX
YPABHEHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a Jpyroe - BTOPOM CTEICHHU.

6



['paduyeckas uaTEpHIpeTAIldS CUCTEMBI YPAaBHEHUN C IBYMSI TIEPEMEHHBIMU.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOU. Pemenue cucrem
JIMHEHHBIX HEPABEHCTB C OJHOW mepemMeHHOW. KBaapaTHble HEpaBEeHCTBA.
I'paduyeckas wHTEpHpeTaIMss HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU.

Dynryuu
KBaapartnunas ¢pynkuus, e€ rpaduk u cBoicta. [lapabona, KoopauHATHI
BEpPLIMHBINIAPA00IIbl, OCb CHMMETPHUH 11Apa0OJIbI.

I'paduxn dynkumii: y=kx, y=kx+b, y=k, y=)z3 , y=\x, y=|x|, n ux

CBOMCTBA.

Yucnosvie nocnedosamenbHocmu u npozpeccuu
[loHATHE  YMCIOBOM IOCHEAOBATEIBHOCTH.  3aJaHuE
MOCJIEIOBATENBHOCTH  PEKYPPEHTHOM (opMysoi u (popMyIioi n-ro yieHa.
Apudmernueckas U reomeTpuueckas nporpeccur. @opMyssl n-ro 4ieHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.
N3o0paxenue YJIEHOB apupMeTHIECKON U F€OMETPUYECKOU
MPOrPECCU TOYKAMUA  HAa  KOOPJAMHATHOM  IUIOCKOCTH.  JIMHEWHBIA U
AKCIOHEHIMAIBHBINA POCT. CI0KHBIE POLEHTHI.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OGPA3OBAHUA

N3yueHne maTeMaTUKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOCTIKEHUE O0yYaIOIIMMHUCS JTUIHOCTHBIX, METAPEIMETHBIX U
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JINMYHOCTHBIE PE3YJIBTATBI
JIndHOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTrpaMMbl Y4eOHOro Kypca
«Anrebpa» XxapaKTepu3yrTCs:

> nampuomuiecKkoe eocnumanue:

MPOSIBJICHUEM MHTEpEca K MPOILIOMY U HACTOSIIIEMY POCCUMCKOM MaTEMaTHKH,
[EHHOCTHBIM OTHOILICHUEM K JOCTHKECHUSM POCCUUCKMX MAaTEMAaTUKOB U
POCCUHCKOW MaTeMaTUYECKOW IIKOJbI, K UCHOJb30BAHUIO 3TUX JOCTHUXECHUN B
JIpYyTUX HayKax W MPHUKIAIHBIX cepax;

> 2pasrcoanckoe u 0yXo6HO-HPABCMEEHHOE 60CRUMAHUE:
TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpakJIaHWHA U peaiu3allid €ro
mpaB, TMPEJACTABICHUEM O MAaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, ABJIICHUM, IPOIEAYP IPAKIAHCKOT0 00I1IeCTBa (HaIpuMmep,



BBIOOPHI, OINPOCKI), TOTOBHOCTBIO K OOCYXJICHHIO OTHYECKHX MpoOJIeM,
CBSI3aHHBIX C TPAKTHUYECKUM MPUMEHEHUEM IOCTHKCHHI HAyKH, OCO3HAHHEM
BaYKHOCTH MOPAJIBHO-3TUYECKUX MPUHITUIIOB B JEATEIILHOCTH YIEHOTO;

> mpyoosoe éocnumanue:

YCTaHOBKOM Ha AaKTUBHOE Y4YacTHE B PELICHWH IIPAKTUYECKHUX 3a1ay
MAaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHHWEM BAXHOCTM MAaTEMaTHYECKOIO
oOpa3oBaHMs Ha MPOTSHKEHUU BCEW KU3HU ISl YCIEHTHON MpodeccrnoHanbHOM
NESTENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM UHAMBUAYAJIBHON TPAEKTOPHH 00pa30BaHUS U )KU3HEHHBIX MJIaHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

> acmemuueckoe eocnumanue:

CITOCOOHOCTBIO K OMOIIUOHAJIBHOMY 141 ICTCTUICCKOMY BOCITPpUATHUIO
MaTCMaTHYCCKUX 06T)GKTOB, 3ajJa4, pGI]IGHI/If/'I, paCCY)K,HCHHfI; YMCHUIO BUIACTH
MATCMATUYCCKUC 3dKOHOMCPHOCTHU B UCKYCCTBC,

> UCHHOCMU HAYYUHO020 RO3HAHUA:

OpHEHTalMel B JEATEIIbHOCTM HA COBPEMEHHYK0 CHUCTEMY HAay4HBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIbI
U 00IIecTBa, MOHMMaHUEM MaTeMaTUYECKOW HAayKu Kak c(hepbl 4eI0BeUYeCKOn
NEATEIIbHOCTH, ITANOB €€ Pa3BUTHs U 3HAYNMOCTH JUISl Pa3BUTHS LIUBUIN3ALNH,
OBJIJICHUEM SI3BIKOM MAaTEMATHKN U MATEMAaTHYECKOMN KYJIbTYPOH KaK CpPEICTBOM
IIO3HAHUS MHpPA, OBJIAJECHUEM NPOCTEUIIMMHU HABBIKAMU HCCIENOBATEIBCKOM
NEATENbHOCTH;

> usuueckoe eocnumanue, opmuposanue Kyibmypvl 300p06bi U
IMOYUOHAILHO20 01A20N0NYYUA:
FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAaHHMS B HWHTEpPECax CBOErO
3I0pOBbs, BEJCHHS 370pOBOTO oOpa3a Ku3HM (3I0pOBOE THUTAHUE,
cOAIaHCUPOBAHHBIN PEKUM 3aHATUH UM OTIbIXa, pEryJsipHas Qu3nyeckas
aKTUBHOCTB), CHOPMHPOBAHHOCTHIO HaBbIKa pedIEKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa PYroro 4eI0BeKa;

> JKon02uuecKkoe 6ocnumanue:

OpUEHTalMel Ha TPUMEHEHUE MAaTEeMATHUYECKUX 3HAHUU JUIS pElIeHHs 3a/1ad B
00JJaCTH COXPAHHOCTH OKpYXalolleld Cpeibl, IIaHUPOBAHMS TOCTYIKOB H
OLIEHKM WX BO3MOXHBIX MOCJIEICTBUN ISl OKPYXAKIIEH Cpeapl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTel UX pelleHus,

> adanmauus K UIMEHAIOWUMCA YCI0GUAM COUUATbHOU U RPUPOOHOTL
cpeowl:

T'OTOBHOCTBIO K ,HGIZCTBI/IHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, ITOBBINICHHUIO YPOBH:A
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CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NEATEebHOCTh, B TOM 4YHUCIE
YMEHUE YUYUTHCS y JIPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHPOBAHWM HOBBIX 3HaHUH, B TOM YHUCIE
dbopMynHpoBaTh HUJIEU, TOHSATHUS, TUMOTE3bl 00 OOBEKTaX W SIBICHUSIX, B TOM
YlCclle paHee HE M3BECTHBIX, OCO3HaBaTh NEe(PUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CTIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHTYAIINIO, BOCIIPUHUMATE CTPECCOBYIO
CUTYaITUIO KaK BBI30B, TPEOYIOMUH KOHTPMEpP, KOPPEKTUPOBATH TPHHUMAECMBIC
pelieHuss U JIeHCTBUS, (POPMYITMpPOBaTH W OIICHWBATH PHCKH W TIOCJICICTBHSA,
(hopMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbpTaTe ocBoeHMs porpaMMbl 1o « Aniredpe» Ha YpOBHE OCHOBHOTO
oO1mero oopazoBaHus y oOydarommxcs OyayT chopMupoBaHbl METAPEIMETHBIC
pe3yNbTaThl, XapaKTePU3YIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMA
MMO3HABATEILHBIMU  JICUCTBHUSIMHU, YHUBEPCATHHBIMH  KOMMYHHUKATHBHBIMU
JCHCTBUSAMH U YHUBEPCATHHBIMH PETYJISATHUBHBIMU JECHCTBUSIMH.

Ilo3nasamenvhvle yHugepcaibHble yuedHble Oelicmeus
ba3zoenie nocuueckue oeiicmeus:

BBISIBJISITh M XaPaKTEPHU30BaTh CYIICCTBCHHBIC TIPU3HAKU MAaTEMATHUECKUX
OOBEKTOB, TOHSATHUH, OTHOIICHWH MEXIy TOHATUAMH, (HOPMYITHPOBATH
oTpeeIeHUS MOHATHH, yCTaHaBJIUBATh CYILIECTBCHHBIN MPU3HAK
KiIaccu(ukanuyM, OCHOBAHHS I OOOOIICHUS U CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIHN3A;

BOCIIPUHUMATh, (opMylIupoBaTh M  NpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAMUTEIbHbBIE U OTPULIATENbHbIC, EAMHUYHbIC, YACTHBIEC U OOLIUE, YCIOBHBIE,

BBISBJITD ~ MATEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3H WU
NpOTUBOpEUHs B (aKTax, JaHHBIX, HAOMIOJACHUAX U YTBEPXKICHUAX; MIpeiaraTh
KPUTEPHUH JUJIS BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYNI;

ACIaTb BBIBOJAbI C HCIIOJB30BAHUCM 3dKOHOB JIOTHKH, ACAYKTHUBHBIX H
HWHAYKTUBHBIX yMO3aKquCHHﬁ, YMOBaKJ]IO‘ICHI/Iﬁ 110 aHaJIOI'H,

pa30upaTh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUHN (IIPSIMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTesIbCTBa
MaTeMaTUYeCKUX (PAKTOB, BEICTPAUBATH aPTYMEHTALMIO, IPUBOIUThH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMpATh CHoco0 penieHus: y4yeOHOW 3amayn (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUS, BBHIOUpATh HaubOoNee MOAXOJANIMH C  y4&€ToM



CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).
ba3zoewvie uccneooeamenvckue oeiicmeus:

WCII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHL,  (UKCUpPYIOLIME MNPOTUBOpEUHE, MpolIemy,
CaMOCTOATENILHO YCTAaHABJIMBATh UCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH TI0 CAMOCTOSITENIPHO COCTaBJICHHOMY IUIaHY HECTIOKHBIN
OKCIIEPUMEHT, HEOONBIIOE WCCICIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKAY COOO0ii;

CaMOCTOATENBbHO (HOPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTaM
MPOBEIEHHOTO  HAONIOJCHHS, WCCICAOBAHUS, OICHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IMPOTHO3HUPOBATE BO3MOKHOC PA3BUTUC IIPOLECCA, a TAKKC BLBIABHUIATb
MMPCAIOJIOXKCHHA O €T'0 PAa3BUTHH B HOBLIX YCIIOBUAX.

Paboma c unghopmauuei:

BBIABJIATE HEOOCTATOYHOCTHh U N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBIX,
H€O6XO,Z[I/IMBIX AJI1 pCIICHUA 3a1a4M,

BBIOWpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH 151
UHTEPIPETUPOBATh  WHGOOPMAIUIO  pa3UYHBIX BHUIOB U (opm
MPEJICTABJICHHUS;

BbIOMpaTh (OopMy TMpEeACTABICHUS HHPOPMALMU W WUIIOCTPUPOBATH
pelaeMble  3aJauyd  CXeMaMM, JuarpaMMaMu, HWHOW rpadukod u HX
KOMOMHAIUSIMU,

OILICHMBATh HAJEKHOCTh MH(OPMALUU IO KPUTEPUSM, MPEAJIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

Kommynukamuenwie ynusepcanvnsle yueonvle 0eiicmeus

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIAEHHUS B COOTBETCTBUH C YCIOBHUIMU
U LEeIsIMH OOLIEHUSs, CHO, TOYHO, TPAMOTHO BBIpaXkKaThb CBOIO TOUYKY 3pPEHUS B
YCTHBIX Y MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO XOAY PELICHHUs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTaT;

B X0/Ie 00CY>KJICHHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY O0CYK/1aeMOM TEMBI,
mpoOJIeMBbl, pelraeMoil 3ajaud, BBICKA3bIBaTh WJCH, HAIlEJIEHHbIE Ha TMOUCK
pELIEHNUs, COMOCTABIATh CBOM CYXIEHUS C CYXKICHUSAMH IPYTUX YYaCTHUKOB
uanora, 0OHapyXKUBaTh Pa3jIM4KMe U CXOJICTBO TMO3UIUH, B KOPPEKTHOU (hopme
(hopMyTUpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NpEACTaBIATh  pe3yJbTaThl  pEHICHUsS  3a7a4d,  OSKCIEPUMEHTA,
UCCJIeIOBaHUS, TIPOEKTA, CAMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPUH.
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IIOHMMATb 141 HCIIOJIBb30BaTh MMpeUMYyIICCTBA KOMaH,Z[HOI\/’I )41
HHﬂHBHI{y&HLHOﬁ pa6OTI)I IMIpH pCIICHUHA y‘{e6HBIX MAaTCMaTHYCCKUX 3a1a4,

IPUHAMATH 1I€TTh COBMECTHOMN JIEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIIHIO
COBMECTHOM paboThl, paclpeaensTh BUIbl padO0T, TO0rOBAPUBATHCS, 00CYXKAATh
MPOIIECC U PE3YIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (0OCyxkaeHUsA, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE);

BBINIOJIHATh CBOKO 4YacTh pabOThl U KOOPAMHHMPOBATH CBOM JACHCTBUS C
APYTUMHU 4YJIEHAMHU KOMAaH/]Ibl, OLEHMBATh KAaye€CTBO CBOErO0 BKJIaJa B OOMIMIA
MPOJIYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJIEHCTBUA.

Pezynamuenvie yHusepcaivbHble yueoHvle Oeiicmeus
Camoopzanuzayus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJIfTOPUTM PEIICHUs 3a1adu (UIu ero
4acTh), BBIOMPATH CIOCOO pEIICHHS ¢ YYETOM HMMEIOIMMUXCS PECypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
perieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

Camoxkonmponv:

BIaaCThb criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIAA IIpomecCa H
pe3yliibTaTa pCIICHUA MaTeMaTHUUYECKOM 3aJa4u,

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEIICHHUU
3aJlayu, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH ITOCTABICHHOU LIENIH
U YCIOBHSM, OOBACHATh NPHYMHBI JOCTH)KECHHUS WIM HEIOCTHKEHUS LEIH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 kJjacce oOydYarolUCS TOIYYUT CIICIYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Yucna u evluucieHus

BBIHOJIHSIT]'::, codeTas YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MCTI/I‘ICCKI/Ie
HGﬁCTBHH C paodvOHAJIbHBIMH YHUCJIaMHU.

HaxoauTe 3Ha4€HMs] YMCIIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIUMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHHM, COAEPKAIIUX
OOBIKHOBEHHBIE  JIECATUYHBIE IPOOH.

[TepexoauTs 0T 0AHOM (HOPMBI 3aMKUCH YKCEN K APpyroi (mpeoOpa3oBhIBaTh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
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YaCTHOCTH B 0€CKOHEYHYIO JECATUYHYIO IPOOB).
CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHATBHBIC YHCTIA.
OKpyrJIsTh yuca.

BBITIOMHATE OPUKUIKY W OLEHKY pe3yJibTaTa BBIYHUCICHHUM, OLECHKY
3HAYCHUW YHUCJIOBBIX BBIPAKEHUN. BBIMOJHATH JEUCTBUSA CO CTENEHSIMH C
HATypaJIbHBIMU MMOKA3aTESMMU.

HpHMeHHTB IIPpHU3HAKHW  ACJIMMOCTH, Pa3JIO)KCHHUEC Ha  MHOXHUTCIHU
HaTypaJdbHBIX YUCCII.

Pemiats npakTUKO-OPUEHTUPOBAHHBIEC 3a]]a4H, CBA3AHHBIE C OTHOILIEHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEIWYUH, MPOLICHTAMU, UHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3a/1a4 ¢ YYETOM OTPaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

Anzebpauueckue evlpasrceHus

Hcnonb3oBaTh  anreOpanyeckyr0  TEPMHHOJOTHIO W CHMBOJIUKY,
IPUMEHATH €€ B IIPOLIECCE OCBOCHUSI y4eOHOr0 MaTrepuaia.

Haxomute 3HaueHUs: OYKBEHHBIX BBIPAKEHUW TPH 3aJIaHHBIX 3HAUYCHHSIX
TIEPEMEHHBIX.

BoinonHaTe  npeoOpa3oBaHUst LENOrO0  BBIPAXKEHUS B MHOTOWIEH
MPUBEJECHUEM NTOJI0OHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BpInonHATE yMHOXXEHME OJHOYJIEHA HAa MHOIOWIEH M MHOI'OWICHa Ha
MHOTOWIEH, TPUMEHATH (POPMYIIBI KBaJipaTa CYMMbI U KBaJIpaTa pa3HOCTH.

OCymeCTBIATh Pa3IOKEHUE MHOTOUYIEHOB HA MHOXKHUTENHM C MOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOXHUTENsS, TPYNIUPOBKH CIAraembix,
npuMeHeHus1 (GOpPMyYJT COKPAIIEHHOTO YMHOKEHHS.

HpI/IMeHHTL Hp606p330BaHI/I$I MHOI'OWJICHOB I PCIICHHUA Pa3JIMYHBIX
3a1a4 U3 MaTCMaTuKu, CMCXKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHW C HATYPAJIbHBIMU [OKA3aTEIsIMU IS
npeoOpa3zoBaHus BbIPAKECHUM

YP(IGH@H”}I U Hepaeencmea

PemaTte nuHElWHbIE YpaBHEHUS ¢ OAHOM NEPEMEHHOM, IPUMEHSS IPABUJIA
nepexoja OT HCXOJHOIO YpaBHEHMs K pPaBHOCWIBHOMY eMy. IIposepsrs,
ABJISICTCS JIX YUCII0 KOPHEM YPaBHEHUS.

[TpumensaTs rpadudecKre METObI PY PEIICHUH JTMHCHHBIX YpaBHECHUHN U
UX CHCTEM.

[TonOupaTe mpUMepbl Tap YUCEN, SIBISIOIIUXCS PEIICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHS C
IBYMSl TIEPEMEHHBIMH, MOJIb3YSICh Ipa)UKOM, MPUBOAHUTH MPUMEPHI PEIICHHUS

12



ypaBHEHHUSI.

Pematb cucteMbl IByX JTUHEHHBIX YpaBHEHHMH C ABYMsI EPEMEHHBIMU, B
TOM YHUCJIE TpadUIECKu.

CocTaBnsaTh U peuaTb JIMHEHHOE YPaBHCHUC HIIN CUCTCMY JIMHEHMHBIX
ypaBHCHI/Iﬁ Mo YyCJIIOBHIO 3aJdadd, HUHTCPIIPCTUPOBATL B COOTBCTCTBHUHU C
KOHTCKCTOM 3ada4u HOHy‘IGHHHﬁ PE3yJIbTarT.

Dynkyuu
N300paxarb Ha KOOPAMHATHOW NPSIMOH TOYKH, COOTBETCTBYIOLIUE

3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBaJbl, 3aMMCHIBATH YHMCIIOBBIC
IPOMEKYTKH Ha alNre0pandeckom si3bIKe.

OTmeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJMHATAM,
CTPOUTH TpadMKK JTMHEHHBIX QyHKIMA. CTPOUTh TpaduK QYHKIUHK y=|X |.

OnuceiBaTh € TOMOIIbIO (YHKIMI M3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb,

BpEMsi, pacCTOSIHUE, IIeHa, KOJTMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHHOCTH,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIIMHN MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit croco0 IIPEACTABICHUSI W aHaIu3a
uHpopmanuu, U3BJIEKaTh W MHTEPIPETUPOBATH HHPOPMALIMIO U3 TpaUKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTE.

K koHuy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOIYUYUT CIICIYIOIIHE
MPEMETHBIC PE3YJIbTAThI:

Yucna u evluucnenusn

Hcnonp30BaTh HaYaIbHBIE IPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX
yycesl IS CPaBHEHMS, OKPYIJIEHUS U BBIUMUCIEHUH, H300paxarb
JNEUCTBUTENILHBIE YMCIIa TOYKAMU Ha KOOPAUHATHOM IIPSAMOM.

[TpuMeHATh MOHATHE ApUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCTIOJIB3YS MPU HEOOXOTUMOCTU KAJBKYJISTOP, BBHIIOIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COJAEpXKAIIMX KBAJAPATHBIE KOPHU, HCIOJIB3YS
CBOMCTBA KOPHEN.

Hcnonb30BaTh 3aUCH OOJIBIINX U MAJIBIX YHUCEI C IIOMOIIBIO JECATUYHBIX
npoOeii u creneHel yucna 10.

Anzebpauueckue evipaxcenus

HpI/IMeHHTB IHOHATHUC CTCIICHH C HOCJIbIM II0Ka3aTCJIICM, BBIIIOJIHATD
Hp606paSOBaHI/IH BI)Ipa}KGHI/If/'I, COACPKaINX CTCIICHU C ICJIBIM ITOKA3aTCIICM.

BBINONHATE TOXK1€CTBEHHBIE PE0OPA30BAHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alre0OpandecKuMu ApoOsiMu.
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PaCKJ'Ia,Z[BIBaTB KBaﬂpaTHBIfI TpéX‘IJ’IGH Ha MHOXXHTCIIN.

[TpumensTs peoOpa3oBaHUs BHIPAKCHUH JJIs PEIICHHSI PA3IMYHBIX 3a/1a4
W3 MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHON MPAKTUKHU.

Ypaenenuﬂ U HepaeéeHcmea

Pewmars nuHelHbIe, KBaApaTHBIE YPABHEHUS U PAllMOHAJIbHbBIC YPaBHEHMUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMU.

[IpoBOANUTH ITPOCTEUILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH,
B TOM YHCJE C IPUMEHEHUEM IpaUuecKux NpeACTaBICHUN (yCTaHaBIMBATh,
UMEET JId YPaBHEHHME WIM CUCTEMA YPAaBHCHUU pPELICHUs, €CIIM HMMEET, TO
CKOJIbKO, U MpoYee).

[lepexoauth OT cOBECHOU (DOPMYITUPOBKHU 3a7auM K €€ anreOpanyeckoit
MOJCNIA C TIOMOIILIO COCTABJICHHWSI ypPaBHCHHWS WM CHCTEMBl YpaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aa4ydl ITOJTYYCHHBIH
pe3ybTar.

[IpuMeHTh CBOMCTBA YHCJIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OIICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHOW W UX CUCTEMBI, JaBaTh
rpauuecKyr0 WILTIOCTPAIIMI0O MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

Dynkyuu

[ToHnMaTh ¥ UCTIONB30BaTh (PYHKITMOHAIBHBIC TTOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYCHUS), ONPEETATh 3HaUYeHUE (PYHKIIUU TI0 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBOMCTBA PYHKIUU O €€ rpauKy.

Ctpouth rpaduku 37eMEeHTapHBIX PYyHKIMK BUaa: y=k  y=x % y=x-,
y=\/x, y=|x|, onuceiBaTh cBOMCTBA YMCIOBOM (PYHKIUH 10 €€ rpaQHKYy.

K xoniy oOyuenus B 9 kjacce oOydarouiuiicsi MOJYYUT CIEIYIOLIUE
IPEIMETHbIE PE3yJIbTAThI:

Yucna u evluucnenusn
CpaBHI/IBaTB " YIIOPAAOYNUBATH PAIIMOHAIIBHBIC KU UPPALUOHAJIBHBIC YN CJIA.

Brinonuars apudmernyeckre AEUCTBUSL C pallMOHAIBHBIMUYHUCIAMU,
coyeras YCTHBIE U NACHbMEHHBIE MPUEMBI, BBIITOJIHATh BBIYMCICHHUS C
MppalrOHATbHBIMYA YUCIAMH.

HaXOIII/ITI) 3HAQUCHUSI CTCICHEH C OCIBIMHU IIOKA3aTC/IIIMHU U KOpHCﬁ,
BBIYHCJIATH 3HAYCHUS YN CIIOBBIX BBIpﬁ)KGHHfI.

OKpyriaTh JEUCTBUTENBHBIE YHCIA, BBINOJIHATh MPUKUIKY PE3YyJibTaTa
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

Ypasnuenua u nepagencmea
Pemate nMHEWMHBIE W KBaApaTHbIE YPAaBHEHHUs, YPABHEHWUS,
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CBOJISIIIIMECS K HUM, IPOCTEHIINE TPpOOHO-palIMOHATIbHBIE YPaBHEHUS.

Pemate cucteMbl IBYX JIMHEHMHBIX YPABHEHHM C IBYMS IT€PEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHHUU, B KOTOPBIX OJHO YypaBHEHUE HE SIBISETCS
JIMHENHBI

Pemarh TekcToBBIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
COCTABJICHHUSI ypaBHEHHWS WJIM CHUCTEMBl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMH.

[IpoBoauTE NpPOCTEWIINE HWCCICIOBAHMS YPAaBHEHUHM M CHCTEM
ypaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM TpauuecKuX MpeacTaBICHHUM
(ycTaHaBnMBaTh, UMEET T ypaBHEHWE WJIM CHUCTEMa YpPaBHEHHWI pelIeHUs,
€CJIM UMEET, TO CKOJIbKO, U TIPOYEe).

Pemate  nuHEiiHBIE HEpaBEHCTBa, KBaJpaTHBIE HEPaBEHCTBA,
n300paxkaTh pelieHHe HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alUChIBATh
pelieHne ¢ MOMOIIbIO CUMBOJIOB.

Pemate cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOIINE KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YKCIIOBOM MPSIMOM, 3alMChIBATh PEIIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA NP PEIICHUN PA3IUYHBIX 3a]1a4.

Dynkyuu

Pacrio3HaBaTh ~ (QyHKIMM  W3Y4YEHHBIX  BHJOB.  Iloka3wIBaTh
CXEMAaTHYECKH paCIIOJIOKEHUE Ha KOOPAMHATHOW IUIOCKOCTH TpaduKoB
dyHkmit Buga: y = kx, y = kx + b, y=k , y=a x2+bx +¢c, y=x 3, y=\x, y=| x|
B 3aBHCMMOCTH OT 3HA4YeHHH KOI(P(UIMEHTOB; OIMUCHIBATH CBOMCTBA
byHKIUH.

Crpoutrb u wu300paxkaTh CXeMaTHYECKU TpaduKu KBaIPATUUHBIX
GyHKIINNA, OTUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKITUN MO MX Tpadukam.

PacrioznaBaTth kBagpatuuHyio (GYHKIHIO MO (GopMyse, MPUBOIHUTH
NpUMEpPHl  KBAAPAaTUYHBIX (PYHKIUH W3 peambHON KU3HU, (DU3UKH,
TE€OMETPHH.

Apugpmemuueckan u 2eomempuueckan npozpeccuu

PacnioznaBaTh apuMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUH TTPU
Pa3HBIX CIOCO0ax 3a/1aHus.

BbINONHATh ~ BBIYUCIICHUS c UCITIOJIb30BaHUEM (OPMYIT N-
rowieHaapu(pMeTHIecKko U reoMEeTPUUECKON MPOTrPeCcCrii, CYMMBI MTEPBBIX
N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATEILHOCTH TOUKAMU HA KOOPAUHATHOM
IIJIOCKOCTH.

Pewmats 3agaum, CBsI3aHHBIE C YMCIIOBBIMM IOCIEA0BATEIBHOCTAMHU, B
TOM YHCII€ 33J]a4l U3 PEabHOM >KM3HU (C UCIOIb30BAHUEM KaJbKYJISATOPA,
IU(POBBIX TEXHOJOTUI).
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

7 KJIACC

Kon

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIYMCIIEHUS

1.1

BI:IHOJ'IH)ITI), coucTasd YCTHBIC U TMCbMCHHBIC HpI/IéMI)I,
apI/I(bMeTI/I‘ICCKI/IC ﬂeﬁCTBHH C panrOHaJIbHBIMH YK CJIaMU

1.2

HaxonuTte 3HaYeHUs YUCIOBBIX BBIPAXKEHHH, IPUMEHSTh
pa3zHooOpa3Hble CIIOCOOBI M MPUEMBI BEIUMCIICHUS 3HAUYCHHUH APOOHBIX
BBIPAKCHUH, COJICPIKAIINX OOBIKHOBEHHBIE U JICCITUYHBIC IpOOU

1.3

[TepexoauTh OT OAHOW (OPMBI 3aIMCH YUCET K JPYToi
(mpeoOpa30BbIBaTh JECATUUHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO ApO0b)

1.4

CpaBHHBATh U YIOPSI0YMBATH PAIMOHATIBHBIC YHCTIA

1.5

OKpyrasTh yncia

1.6

BBINONMHATE IPUKUIKY U OLICHKY PE3YJIbTaTa BEIYMCICHHUM, OLEHKY
3HAYEHUH YUCIIOBBIX BBIPAKEHUH. BBIMOIHATE AEUCTBHS CO CTENIEHAMHU
C HaTypaJbHBIMH IOKA3aTEISIMU

1.7

IIpuMeHATh IpU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN
HATypAJIbHBIX YHACEI

1.8

Pemate mpakTHKO-OpHUEHTHUPOBAHHBIE 33]1a4H, CBSI3aHHBIE C
OTHOLIEHUEM BEJIMYUH, MPOMOPIIMOHATEHOCTHIO BEJIMYHH,
MPOLICHTaAMH, HHTEPIIPETUPOBATh PE3YyJIbTAaThl PEIICHU 33/1a4 C YYETOM
OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMATPUBAEMBIX OOBEKTOB

AnreOpanyeckue BhIpaKeHUsI

Hcnonp30Bath anredpandeckyto TEPMHUHOJIOTHIO U CUMBOJIUKY,
IPUMEHSTH €€ B IIPOLIECCe OCBOEHHsI yUeOHOIr0 MaTepuaa

2.2

HaXOI[I/ITB 3HAa4YCHUA 6YKB6HHBIX BBIpa}KeHI/Iﬁ IIpH 3aIaHHBIX
S3HAYCHHUAX NCPEMCHHBIX

23

BrimonssaTs Hp606pa30BaHI/I5I [ CJIOTO BBIPpAXXCHUA B MHOTOYJICH
NPpUBCACHHUCM HO,Z[O6HI>IX cJ1araCMblX, paCKpbITHEM CKOOOK

24

BBINOIHATE YMHOKEHHE OJTHOYIEHA HA MHOTOYIEH U MHOTOYJIEHA Ha
MHOT'OYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipara
pa3sHOCTU

2.5

OcylecTBIISITh Pa3IoAKEHUE MHOTOYJIECHOB HA MHOXKUTEIH C TTIOMOIIIBIO
BBIHECCHHS 32 CKOOKH OOIIETO MHOXKUTEIIS, TPYIITUPOBKHU CJIAraeMBbIX,
pUMeHEHUs PopMYJT COKpPaAIIEHHOTO YMHOKEHHUS

2.6

[TpuMeHsATh Mpeodpa3oBaHUsi MHOTOWICHOB JIJIsl PEIICHUS Pa3IMYHBIX
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3aga4 U3 MaTCMaTuK, CMCXHBIX IIPEAMETOB, M3 peaﬂbHOﬁ IIPpaKTUKHU

Hcnonbs30BaTh CBOKWCTBA CTENEHEN C HATYPAJIbHBIMU ITOKA3ATEISAIMU

2.7 o
JUTsl peoOpa3oBaHusl BHIpAXKEHUN
3 YpaBHEeHUs 1 HEpaBEHCTBA
Pemiate nuHeliHble ypaBHEHUS ¢ OJHON EPEMEHHOM, MPUMEHSIS
3.1 IIpaBUJIa NIEPEX0/Ia OT UCXOAHOI'O YPAaBHEHUS K PAaBHOCUIIBHOMY €MY.
[TpoBepsiTh, SIBISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduueckre METO bl MPU PEIICHUH JTUHEHHBIX
) YpaBHEHHUI M UX CUCTEM
33 [TonOGupath MpUMEpPHI Map YUCEN, ABISIONUXCS PEIICHUEM JIMHEHHOTO
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM IIIOCKOCTH TpaduK TUHEHHOTO ypaBHEHUS C
3.4 JIBYMSI TIEPEMEHHBIMHU; MOJIb3YSCh Tpa(UKOM, TPUBOIUTH PUMEPHI
pellIeHus] ypaBHEHUS
35 Pemath cucteMbl IBYyX TMHEWHBIX YPaBHEHUN C IBYyMs IEPEMEHHBIMH,
) B TOM YHCJI€ rpahUeCKH
CocTaBisTh U peniaTh JUHEWHOE YpaBHEHUE WIIM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUI MO YCIOBUIO 3a/1a4H, UHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 33241 MOJTYUYEHHBIN pe3yJibTat
4 Koopaunatel u rpaduku. @yHKIUN
N300pakaTh Ha KOOPIUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIHCHIBATh
YHCJIOBBIC TPOMEKYTKH HA alireOpanyecKoM sI3bIKE
49 OTMeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH MO 33JJaHHBIM
’ KOOpAMHATAM
43 Crtpouts rpaduku THHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUHN Y =
' ]
OnuceiBaTh ¢ TOMOIIBIO (PYHKIIHI U3BECTHBIC 3aBUCUMOCTH MEXITY
4.4 BEJIMYUHAMU: CKOPOCTh, BpEMSI, paCCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTD, IPOU3BOAUTEILHOCTD, BpEMs, 00bEM PabOTHI
4.5 Haxoauth 3HaueHUE QYHKIIMH 10 3HAYCHHUIO €€ apryMeHTa
[Tonnmats rpadudeckuii crocod MpeCTaBIeHUs U aHAIN3a
4.6 nH(pOpMalnK, U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMAIUIO U3
rpadMKOB pealIbHBIX MPOIIECCOB M 3aBUCHMOCTEN
8 KNIACC
Kon .
HDOBEDSEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOMM
posep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTarta
1 Uucna v BBIYUCIICHUS]
Hcnonbs30BaTh HavaabHbIE MPEACTABICHUS O MHOYKECTBE
11 JEHCTBUTEILHBIX YMCET 111 CPAaBHEHUS, OKPYTIICHUS U BHIYUCIICHHM,

M300paxaTh NEHCTBUTEIBHBIE YUCIIa TOUKAMH Ha KOOPAMHATHOMN
PpAMOi1
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1.2

[TpumMeHsTh MOHATHE apUPMETUIECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCTIOJb3Ysl IPU HEOOXOIUMOCTH KAJIbKYJISATOP,
BBITIOJIHATH MPE0OPa30BaHMsI BEIPAKECHUH, COIEPIKAIINX KBaIPaTHBIC
KOPHM, UCIIOJIb3YsI CBOMCTBA KOPHEH

1.3

Hcnoap30BaTh 3aUCH OOJIBIINX M MAJIBIX YUCE C IIOMOIIBIO
JIECITUYHBIX Ipo0€ei u cTenenei uncia 10

AnreOpanyecKue BhIpaKCHUS

2.1

HpI/IMeHSITB HNOHATHUEC CTCIICHU C I CJIBIM ITOKA3aTCJIEM, BBIIIOJIHATH
HpCO6pa3OBaHI/IH BBIpa)KeHHﬁ, COoACpIKaIUX CTCIICHHU C LCJIbIM
I10Ka3aTcjICM

2.2

BEINONMHATE TOXIECTBEHHBIE TPE0OPa30BaHuUs PAllIOHAIBHBIX
BBIpaKEHUI Ha OCHOBE ITPABKJI ICHCTBHIA Hal MHOTOWICHAMH U
anreOpanyecKuMU IpOOsSIMH

23

PacknaapIiBaTh KBaApaTHBINA TPEXUJICH HA MHOXKHUTEIIU

24

[IpumensTh npeoOpa3oBaHMsl BIpAXKEHUN AJIs PELLIEHUS Pa3InIHbIX
3a/1a4 U3 MATEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 pealbHON IPAKTUKHU

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemrate HHHeﬁHBIe, KBaApaTHBIC YPABHCHUA U palliOHAJIBHBIC
YpaBHCHHA, CBOAAIIMUCCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C AByM:
IICPEMCHHBIMH

3.2

[IpoBoauTh npocreiiire ucciae0BaHus ypaBHEHUN U CUCTEM
ypaBHEHUH, B TOM YHCIIE C MPUMEHEHHEM IrparuecKux
npeicTaBiIeHu (ycTaHaBIUBaTh, UMEET JIM YPAaBHEHHUE WIIH CUCTEMA
ypaBHEHUH PEILICHHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

33

[TepexoauTh OT CIIOBECHOU POPMYITUPOBKH 3a/1a49H K €€
anredpanvyeckoil MOJIEIH C MOMOIIBIO COCTABIICHUSI YPaBHEHUS WIIH
CHUCTEMBbI YPABHEHU, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M ITOJTYYEHHBIN pe3yJIbTaT

34

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJJHOM ITEPEMEHHON U UX CUCTEMBI,
JaBaTh rpaUuecKylo WLTIOCTPAIIMIO0 MHOXKECTBA PELIeHHM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKINU

4.1

IlonuMaTth ¥ UCIIOIB30BATh q)YHKLII/IOHaHBHBIe IIOHATHUA U A3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAUYCHHMSI), ONIPEICIISATh 3HAUCHHE
(YHKIMHU TI0 3HAUEHUIO apryMEHTa, ONPEeNsATh CBOMCTBA (DYHKIIMU IO
eé rpaduKy

4.2

CtpouTth rpaduKu 2JIeMEHTApHBIX (PYHKIIUN BUJIA:

y =k/x
y=kix ,y=x?y=x3y=|X|, ONHCHIBATH CBOWCTBA YUCIOBOU (DYHKIINU
1o e€ rpaduKy

9 KUIACC
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NpoBepsieMoro
pe3yJbTarTa

Kon

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0O 00111ero 00pa3oBaHusA

Yucna ¥ BRIYMCICHUS

1.1

CpaBHI/IBaTL " ynopssa0ouuBaTh paliluOHAJIbHBIC U UPPALIMOHAJIBHBIC
qHucia

1.2

BremonssaTs apI/I(i)MeTI/I‘IGCKI/Ie I[GI\/'ICTBI/ISI C paiMOHAJIBHBIMU YHCJIaMU,
COoUCTas YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYHMCIICHUA C
HppaluOHAJIbHBIMHU YK CJIaMH

1.3

HaxoauTek 3HaueHUs CTENEHEN C [EeNbIMU TOKA3aTEIsAMU U KOPHEH,
BBIYHCIISITh 3HAYEHHS YHCIOBBIX BBIpAKECHUH

1.4

OprrJ’IHTB HeﬁCTBHTCHBHLIC quciia, BBIIIOJIHATE NPUKHUIKY
pe3yabTaTra BI:;I‘II/ICJ'IGHI/If/'I, OLCHKY YHMCJIOBBIX BI)I‘pa)KCHI/Iﬁ

YpaBHEHUs M HEPABEHCTBA

2.1

Pemrate nuHeNHbIE U KBaApaTHBIC YPABHEHUS, YPABHEHMS,
CBOJISIIIMECS K HUM, NIPOCTeHIINe IpoOHO-pallMOHAIbHbBIC YPABHEHUS

2.2

Pemats cucteMbl ABYX JTMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
Y CUCTEMBI JIByX YPaBHEHMH, B KOTOPBIX OJHO YPABHEHUE HE
SABJISICTCS JIMHEMHBIM

23

Pemiate TeKCTOBBIE 33/1a4K aIreOpanyecKuM CIocoO0M ¢ HOMOILBIO
COCTABJICHUS YPABHEHMSI WIIA CUCTEMBI IBYX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

24

IIpoBoauTh NMpoCTENIINE NCCIIEIOBAaHUS YPABHEHUM U CUCTEM
YpaBHEHMI, B TOM YHCJIE€ C IPUMEHEHUEM IrpapuuecKux
NpeJCTaBICHUN (HallpuMep, yCTaHABINBATh, UMEET JIM ypaBHEHHE
WIHM CUCTEMA YpaBHEHUH pelIeHuts], €CJIU UMEET, TO CKOJIBKO)

2.5

Pemrate nmuHeiiHbIC HCPaBCHCTBA, KBAAPAaTHBIC HCPABCHCTBA,
I/I306pa)KaTB peUICHUC HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3aIIMChIBATh
PCHICHUEC C MIOMOIIFIO CMMBOJIOB

2.6

PemraTte cucTeMbl TUHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKITFOYAOMIUE KBAAPATHOC HEPABCHCTBO, I/I306pa)I(aTB peuieHuce
CHUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIMUCbIBAaTh PCUICHUEC C
IIOMOIIBXO CMMBOJIOB

Hcnonb3oBaTh HCPaBCHCTBA IIPH PCIICHUM PA3JIMYHBIX 3a1a4

DOyHKINT

3.1

Pacnio3HaBath QpyHKIIMY H3y4YeHHBIX BUIOB. [Toka3biBaTh
CXEMAaTUYCCKHU PACIIOJIOKECHNE Ha KOOPIUHATHOM IIIOCKOCTH
rpadukoB pynkuuii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHMOCTH OT 3HAYCHHI KOA((DUIIMEHTOB, OMMCHIBATH CBOMCTBA
(hyHKIIMHA

3.2

[Toka3pIBaTh CXeMaTHYECKH PACIIONIOKEHHE Ha KOOPJMHATHOM
IUIOCKOCTH rpadukoB GyHKIMK Buaa y = VX, y = |[X| 1 ONIUCBHIBATh
CBOMCTBA (DYHKIIMIMA

3.3

CtpouTh ¥ M300paXkaTh CXEMaTHUCCKU I'PAPUKH KBAIPATHIHBIX
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(GyHKIMH, ONUCHIBAaTh CBOMCTBA KBAJPATHUHBIX (PYHKIUI 1O UX
rpaduKaM
Pacrio3naBath KBaipaTHYHYIO QYHKIIHIO 10 (OpMYyJie, TIPUBOIUTD
34 MIPUMEPBI KBaIPATUYHBIX (DYHKIIMNA U3 peaNbHON KHU3HH, (U3NKH,
T€OMETPUHU
4 ApudmeTrueckas U reoMeTpUUYecKas IPOrpeccuu
41 Pacnio3naBath apuMeTHyecKyro ¥ reOMETPHUECKYIO TPOrPEeCcCUu Mpu
) pa3HbIX cioco0ax 3agaHus
BBINONMHATE BBIYUCICHUS C HCIIOIB30BaHUEM (OPMYIT 71-TO WieHa
4.2 apupMETHIECKON U TEOMETPHUIECKON TTPOTPECCH, CYMMBI TIEPBBIX N
4JICHOB
43 N300pakaTh YICHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM
MIJIOCKOCTH
Pewmate 3amaun, CBA3aHHBIE C YUCIOBBIMH MOCIEA0BATEIBHOCTSMH, B
4.4 TOM YHCJIE 3a/1a4M U3 peabHON )KM3HH (C UCIIOIb30BAHUEM
KaJIBKYJISITOPa, HU(GPOBBIX TEXHOJIOTHIN)
IMPOBEPAEMBIE 3JIEMEHTbBI COJIEP/ KAHUSA
7 KIIACC
Koa IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
| Umncna v BBIYUCICHUS]
Jlpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO] OT OJHON (HOPMBI 3aITUCH
1.1 npo0eii k pyroii. [TorsaTue parroHanIsHOTO YKCa, 3aUCh, CPABHEHHE,
YIOPSIIOYMBAHUE PAIMOHAJIBHBIX YHCEI
12 ApudmeTrrueckue AeMCTBH ¢ pallMOHANIBHBIMU YnciaaMu. Pemenue 3anay u3
) pearbHON MPAKTUKU HA YaCTH, HA IPOOH
13 Crenenb ¢ HaTypaJIbHBIM TIOKA3aTeIeM: ONpeieieHne, Mpeodpa3oBaHme
BBIP2)KEHUI HA OCHOBE OMpe/IeNIeHHs, 3aMUCh OOIBIINX YUCEI
14 [IporueHTsl, 3amuch TPOLEHTOB B BUJIE APOOU U IpoOH B BUE MPOLICHTOB.
) Tpu ocHOBHBIE 3a/1a4 HA TPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAJTbHON TPAKTUKU
15 [IpumeHeHne MPU3HAKOB AETUMOCTH, Pa3JI0OKEHNE HA MHOXKUTEIN
HaTypAJIbHBIX YHUCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHast
IPONOPLIUOHAIBHOCTH
2 AJreOpanyecKue BhIpaKSHUS
21 IIepeMeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAYKEHHUS C IEPEMEHHON. JlonycTUMBIE
3HAYEHHUSI IEPEMEHHBIX
29 [IpencraBneHue 3aBUCUMOCTH MEX]Ty BEIMYMHAMHU B BHJI€ (DOPMYJIBIL.
) Beruncnenus mo hopmynam
23 [TpeoOpazoBanre OYKBEHHBIX BBIPAKECHUMN, TOKICCTBEHHO PABHBIC
BBIPAXKECHUS
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2.4 CBOMCTBA CTEICHU C HATYPaJbHBIM ITOKA3aTEIEM
25 OnHounensl 1 MHOTOWIEHBI. CTenieHb MHOTOWIeHa. Cli0KeHNEe, BRIYUTAHUE,
YMHOXECHHE MHOTOYJICHOB
26 DopMyITbl COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBI U KBaJIpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTO4JIEHOB Ha MHOXKHUTEIH
3 VYpaBHeHud
31 YpaBHeHHE, KOPEHDb YPaBHEHH, TpaBHIa npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCHUJILHOCTh YPAaBHCHHM
39 JIuHeitHoe ypaBHEHHE C OI[PUIOI7I nepeMeHHofi, YHUCJIO KOPHEN JTUHEUHOTO
YpaBHEHHUS, pellleHUEe JIMHEHHBIX YpaBHECHUHN
33 CocraBnenue ypaBHevHHﬁ 0 YCIIOBUIO 3a7auu. PellieHrne TeKCTOBBIX 3a/1a4 C
MTOMOIIbIO YPaBHCHUI
34 JInHeitHOC ypaBHEHHE C IBYMS ITIEPEMEHHBIMU 1 €ro rpaduk
CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMsI IEpEeMEHHbIMU. Pernenue
3.5 CHCTEM YpaBHEHHUI cITOCOOOM MOICTaHOBKHU. [IpuMepsl pemeHns TeKCTOBBIX
3aJ1a4y C IOMOIIBI0 CHCTEM YpPaBHECHUMH
4 Koopaunate! u rpadhuku. OyHKIUN
4.1 KoopauHara Touku Ha MPSIMOU
49 LII/ICJ'IOEBIC MPOMEXYTKH. PaccTosiHrEe MEX Ty ABYMSI TOUKAMHU KOOPIUHATHOM
PSIMOit
43 [IpsimoyronbHas CHCTEMA KOOP/IMHAT, OCH Ox u Oy. Abcuucca u opaMHaTa
TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumepsr FpE}’(i)I/IKOB, 3a1aHHBIX opmyaamMu. UTeHne rpaguKkoB peanbHbIX
3aBUCUMOCTEHN
4.5 [Tonstue dyukiuu. 'paduk Gynkimu. CBoricTBa PYHKIUN
4.6 JIunerinas @ynkius, e€ rpaduk. 'paduk dyHKIMH ¥ = [X]
47 Fpa(bnqecE(oe peLIEHKE JIMHENHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX
YpaBHECHUM
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna U BRIYMCICHUS
1.1 KBanpaTHslii kopeHb u3 uncia. [lonarue o0 uppalmoHaIbHOM YHCIIE.
) JlecsaTuunbie MPUONKSHHS HPPAITMOHATBHBIX YHCEIT
CBoiicTBa apu(pMETHIECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUN U BEIYUCICHUSIM. [IeiiCTBUTELHBIC
qucia
1.3 CreneHb ¢ MeabIM IMOKa3zaTelieM 1 e€ cBoiicTBa. CTaHgapTHas 3alKMCh YHCIa
2 AlreOpanyecKue BhIPAKCHHS
71 KBaapatHbiii TpEXUWICH, pa3IoKeHHE KBaIPaTHOTO TPEXWICHA Ha
MHOKHUTEJIN
2.2 Anreopaunueckast 1po0b. OCHOBHOE CBOMCTBO ajJre0pandeckoi apoou
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2.3 CroxxeHwne, BEIUYMTaHNE, YMHOKEHHE, JICICHUE anreOpandecKux Apooei
2.4 ParonanbHbBIE BRIpAKEHHS U UX TPEOOpa30BaHKE
3 YpaBHeHHUs M1 HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHuUe, popMyiia KOpHEH KBaIPaTHOTO YpaBHEHHUS.
) Teopema Buera
3.2 Penienne ypaBHeHH, CBOISIIMXCS K TMHESHHBIM U KBaJAPATHBIM
3.3 ITpocTetimue IpoOHO-palMOHAIBHBIC YPAaBHESHHS
['padpuaeckas naTEpIpETALS YPABHCHHUH C IBYMS ITIEPEMEHHBIMU U CUCTEM
34 JIMHEHHBIX YPAaBHEHUN ¢ ABYyMs niepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH
3.5 PemieHne TEKCTOBBIX 3aj1a4 aJIreOpandecKuM CIOCO00M
3.6 UucnoBble HEpaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0gHOM ITEpeMEeHHOMN
3.8 PaBHOCHUIIBHOCTh HEPABEHCTB
3.9 JIuneliHbIC HEpaBEHCTBA C OJHOHN MTEpPEeMEHHOMN
3.10 CucteMbl TMHEHHBIX HEPABEHCTB C OJHOM ITepeMEHHOMN
4 DOyHKIMU
41 [Tonsitne pyukmuu. O6IaCTh ONpEIEICHUS 1 MHOKECTBO 3HAUCHHI
) dbyakimnr. CrnocoObl 3a1aHus (YHKIHMA
4.2 I'paduk dyskimu. UYrenue cBOHCTB QyHKIMH 110 € rpaduky
4.3 [TpumMepsl rpaduKoB PYHKIMH, OTPaXkKAIOIMIUX PEaJbHbIC MPOIECChI
44 OYHKIMH, OTIMCHIBAIOIIUE TPSIMYIO U O0PAaTHYIO PONOPIIMOHATILHBIC
) 3aBHCUMOCTH, UX I'papuKu
4.5 ®OyHKIMHU y =x?, y = X7
4.6 Oyukiuu y = W, vy = |x|
4.7 I'padbrueckoe penieHne ypaBHEHHI U CUCTEM YpaBHEHUM
9 KUIIACC
Kona IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Yucia 1 BBIYUCIICHUS
11 ParioHanbHbIC YKCIa, MppalMOHATLHBIE YKCTIa, KOHSUHBIE U OECKOHEYHBIS
) JECATUYHBIE IPOOH
MHOXECTBO TEUCTBUTEIBHBIX YHCEI, ACHCTBUTEIBHBIC YHCTIA KaK
12 OECKOHEUYHBIC AECATUHBIE npo6u. BzaumMHO 0THO3HAYHOE COOTBETCTBHE
MKy MHOYKECTBOM JCHCTBUTEIBHBIX YUCET M KOOPAMHATHOM MPSMOM.
CpaBHEHHE JICHCTBUTEIBHBIX YHUCEII
1.3 ApubMeTHUeCKHE TEHCTBHS C NEHCTBUTEIHHBIMU YHCIAMHU
W3mepenusi, mpulOIMKeHs, OIICHKU. Pa3Mepsl 00BEKTOB OKPYIKAIOIMIEr0 MUPA,
14 JUTMTEIIBHOCTD TIPOIIECCOB B OKpyXkatomeM Mupe. [Ipubnnxénnoe 3HaueHUE
) BEJTMYHHBI, TOYHOCTH MpuOIMKeHus. OkpyriaeHue yucel. [Ipukuaka u oreHka
pEe3yIbTAaTOB BBIYHUCICHUN
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YpaBHEHUS M HEPABEHCTBA

2.1 YpaBHEHUSI C OJHOMN MMEpPEeMEHHOMN

2.2 JIuHeiiHoe ypaBHeHUE. PenieHre ypaBHSHHM, CBOASIIMXCS K JIMHEHHBIM

2.3 KBanpatHoe ypaBHeHHe. PellieHre ypaBHEHHUM, CBOISIIIIUXCS K KBIPATHBIM

24 BI/IKB"aJ;[pa;rﬂoe YPaBHeHue. [Ipumepsl perieHus: ypaBHEHUN TPETbeU U
4eTBEPTOU CTENEHEN Pa3IOKEHUEM Ha MHOKHUTEIH

2.5 Pemenue qpoOHO-palMOHAIBHBIX YPAaBHEHHI

2.6 Cucrembl ypaBHEHHM

2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €ro rpaduk

2.8 Perienne cucteM ABYyX TMHEMHBIX YPAaBHEHUM C ABYMSI IIEPEMEHHBIMHU

29 PemeHvI/Ie CHUCTEM JIByX YPaBHEHUM, OJHO U3 KOTOPBIX JIUHEHHOE, a APyroe —
BTOpOH CTEIICHHU

2.10 ['paduueckas HHTEPIPETALMS CUCTEMBI YPABHEHUH C ABYMS ICPEMCHHBIMH

2.11 Pelrenne TEKCTOBBIX 33134 aareOpandecKuM criocoOoM

2.12 YuclioBbIE HEPABEHCTBA U MX CBOMCTRBA

2.13 Perienue JMHEHHBIX HEPABEHCTB C OJHOM MEpPEeMEHHOU

2.14 Penienue cucteM JIMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOU

2.15 KBaapaTHbie HEpaBEHCTBA

216 I'padmyeckas mHTEpIIpETALIMS HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMSI
MIepPEMEHHBIMU

3 DOyYHKINH

31 Ksangparnunas pynkius, e€ rpadux u cBoiicta. [lapaboia, koopauHaThI
BEPIIMHBI Mapa00Jibl, OCb CHMMETPHH I1apadoJIbl

3.2 I'paduku dynkimii y=kx, y=kx+b 1 uX cBOMCTBa

3.3 I'paduku dyskiwmi y=k/x, y = x°> 1 UX CBOMCTBa

34 I'paduku QyHKIMI , 1 UX CBOMCTBA

4 UncnaoBble OCIEA0BATEILHOCTH

41 Omnpenenenne U ciocoObl 3aJaHNUS YUCIIOBBIX TIOCTIEI0BATEIBHOCTEH. 3a1anne

) MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyoi u hopmyIioH n-ro djieHa

49 Apudmernueckas nporpeccusi. Dopmyiibl #-ro uieHa apupMeTHIeCcKoi
MPOTPECCUHU, CYMMBI TIEPBBIX # YJICHOB

43 I'eomerpuueckas nporpeccus. PopMyiisl 7-T0 4WIEHa F€OMETPUUECKON
MPOTPECCUU, CYMMBI IIEPBBIX # YJICHOB

44 N3o0pakenue aieHOB apuMEeTHIECKON U TEOMETPUUIECKON TTPOrpecCHit
TOUYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCTIOHEHIMATbHBINA POCT

4.5 Crio)xHbIe TTPOIEHTHI

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM

INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
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Kon
NpoBepsieMoro
TpeOOBaHMNS

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpPaMMBbI OCHOBHOI'O
001mero oopa3opanusi Ha ocHose ®I'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOYKECTBO, TOJMHO>KECTBO,
orepanuy HaJl MHOKECTBAaMU; YMEHUE ONEPUPOBATh OHATHUAMU:
rpad, cBsI3HBIN rpad, AepeBo, LUK, IPUMEHATh UX MPHU PEIICHUH
3a/1a4; yMEHHUE UCIOIb30BaTh rpapuuecKkoe NpeCTaBIeHNE
MHO’KECTB JJIs1 ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, ITPU
pEIIEeHUH 3a1a4 U3 JPYTUX Y4eOHbIX MTPEIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEIEICHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHBIE
BBICKA3bIBaHUS, IPUBOJNUTH IPUMEPBI U KOHTPIIPUMEPBL, CTPOUTH
BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCJIIO0, IEIMMOCTh HATYPAIbHBIX YHCEII, IPU3HAKU
JeTUMOCTH, LIeJI0e YK CII0, MOYJIb YKcia, 0OBIKHOBEHHAs JpOoOb U
JecsiTUUHas ApoOb, CTAaHAAPTHBIN BUJ YUCIIA, PALIMOHAIIBHOE YHUCIIO,
UppaLMOHATIBHOE YUCII0, apu(hMETHUECKUI KBAAPATHBIN KOPEHb;
YMEHHE BBINOJHATh ACUCTBUS C YHCIIAaMH, CPAaBHUBATh U
YHOPSAAOYUBATh YNCIIA, IPEICTABIIATh YNCIIA HA KOOPAUHATHON
IPSIMOM, OKPYTJISATh YKCIa; YMEHUE J1e]aTh MPUKUIKY U OLICHKY
pe3yJIbTaTa BIYMCICHUN

YMeHue onepupoBaTh NOHATUAMU: CTEIIEHB C LEIBIM ITOKA3aTeIIEM,
apudMeTUYECKHUI KBapaTHBI KOPEHb, MHOTOWIEH, anreOpandeckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOU CTENEeHU
0OJIBbIIIe SAMHMIIBI; YMEHUE BBIOTHITH PACUEThI 110 opMyJiam,
npeoOpa3oBaHus LENbIX, APOOHO-PAIMOHATBFHBIX BRIPAKEHUN 1
BBIPAXKEHHI C KOPHSMH, pPa310KEHUE MHOTOWICHA HA MHOXKHUTEIH, B
TOM YHUCJIE C UCTIOIB30BaHUEM (POPMYIT Pa3HOCTH KBAIPATOB U
KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE
C OJJHOW NIEPEMEHHOMH, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PeIIaTh JMHEHHBIE U KBAPATHBIC YPABHEHUS,
NpOOHO-pallMOHAIbHbBIE YPaBHEHHS C OJJHON MEPEMEHHOM, CUCTEMBI
JIBYX JINHEWHBIX YPaBHEHUW, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JPOOHO-paLlMOHATIbHBIC HEPABEHCTBA C OJTHON
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUM 3a7a4 U3 APYTHUX IIPEAMETOB
Y IIPAaKTUYECKUX 3a/1a4; YMEHHE UCIIOJIb30BaTh KOOPAUHATHYIO
IPSIMYIO U KOOPAMHATHYIO IUIOCKOCTb JUIsl U300paskeHuUs peleHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATHIMU: QYHKIHS, TpapuK QYHKIIUHU, HYJTH
(GyHKINHT, TPOMEXYTKH 3HAK OMOCTOSTHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIBIIICE U HAUMEHbIIICE 3HAUCHHUSI
(GYHKINHU; yMEHHE OTIEPUPOBATH OHATHAMHM: TIPSIMast
IPOTIOPIIMOHATIBHOCTb, JIMHEHHAsT (DYHKIHS, KBa{paTU4HAs (PYHKIINS,
oOpaTHas NPOIOPHMOHATLHOCTh, Tapaboiia, TUIep00a; YMCHHE
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CTPOUTH TpapuKH (PyHKIHI, UCTIONB30BaTh TpaduKH 1Ist
OIIpeZICIICHUs] CBOMCTB MTPOLIECCOB U 3aBUCUMOCTEH, JUISl PELICHHUS
3aJa4 U3 APYruX y4eOHBIX MPEIMETOB U peallbHOW KU3HH; yMEHUE
BBIpa)XaTh (JOPMyJIaMHU 3aBUCUMOCTH MEX/y BETMUYMHAMU

YMeH#ue onepupoBaTh MOHATHIMH: TIOCIICIOBATEIHHOCTD,
apudmeTHyecKas U TeOMETpUIECcKast IPOrPECCUH; YMEHHE
HCITOJI30BaTh CBOMCTBA MOCJIEA0BATEIbHOCTEN, (DOPMYJIIBI CYMMBI U
00111ero uieHa Npu perieHu  3a7a4, B TOM YUCIIE 3a4a4 U3 IPyTux
y4eOHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue pemarte 3aa4i pa3HbIX TUIOB (B TOM YHUCIIE HA MPOLICHTHI,
JIOJIM ¥ YaCTH, ABIDKEHHE, padOTy, IIEHy TOBApOB U CTOUMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JINYHBIMU
U CeMEHHBIMHU (pMHAHCAMM); YMEHHE COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a1a4H,
UCCIIEI0BATh MOJTY4YEHHOE PELICHUE U OL[CHUBATh MPaBAONO0A00HOCTD
[IOJIYYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpPaA, TOUKA, OTPE30K, IpsIMas,
Jyd4, JIOMaHasi, yroJi, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOCIPECHHBIN H PABHOCTOPOHHUI TPEYTOJbHUKH,
MPSIMOYTOJIBHBIN TPEYTOJILHUK, MEaHa, OMCCEKTpUCa U BBICOTA
TPEYTrOJbHUKA, YeTHIPEXYTOIBHUK, Mapajlie]orpaMM, poMo,
PSIMOYTOJIBHUK, KBaIpaT, TPAMCIHS; OKPY>KHOCTb, KPYT,
KacaTeJbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DUTYpPaAMH; YMEHHUE
pemiaTh 3a/1a4u, B TOM YUCJIC U3 MOBCEAHEBHOMN XKU3HU, HA
HaXO0XJICHUE TEOMETPUUYCCKUX BEJIMYMH C TPUMEHEHUEM U3yYEeHHBIX
CBOMCTB (uryp u pakTon

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYP, PABEHCTBO
TPEYTOJILHUKOB; NMapauIeIbHOCTh U TIEPIICHIUKYISPHOCTD IPSMBIX,
YroJI MEXKY HNPSAMBIMY, HEPIECHAUKYIIAP, HAKIOHHAS, IPOCKIIU,
nojooue Guryp, Nof00HbIC TPEYTOJIBHUKHA, CHMMETPHS
OTHOCHUTEIIBHO TOYKH U IIPSIMOM; YMEHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHIO U Tofio0ue Guryp, napamieaTbHOCTh U
MEPIECHAUKYIISIPHOCTD MPSIMBIX B OKPYIKAIOIIEM MUPE

11

YMeHnue onepupoBaTh NOHATUAMU: JUIMHA, PACCTOSIHUE, YT OJI
(BemuMHA yIIIa, CHHYC M KOCUHYC YIJIa TPEYTOIbHUKA), TUTOIIAb;
yYMEHHE OIICHUBATh pa3MephI MIPEIMETOB H 0OHEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHUE TPUMEHATH (POPMYJIBI IEpUMETPa U TUIOIIAIH
MHOTOYTOJTbHUKOB, ITTHHBI OKPYKHOCTH | IIJIOMIAAH KpyTa, o0bema
MPSIMOYTOJIBHOTO TTapajuiesIenuIe1a; YMEHUE TPUMEHSTh TPU3HAKHU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuroHOMETpUIECKHE COOTHOIIICHUS JJIS
BBIYMCIICHMS IJIMH, PaCCTOSHMHI, IIOIIaaei

12

YMmenue n3o00paxkaTh IIOCKUE PUTYpBl M UX KOMOMHALUHY,
IPOCTPAHCTBEHHbIE (PUTYPHI OT PYKH, C IOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WIJIH
CHMBOJILHOMY OITCAaHHIO

13

YMeHHe onepupoBaTh MOHATUSIMH: IPSIMOYTOJIbHAS CHCTEMA

25



KOOPJIMHAT; KOOPAWHATHI TOUYKH, BEKTOP, CYMMa BEKTOPOB,
IIPOU3BECHUE BEKTOPA HA YHUCIIO, CKAIAPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHUE UCIOJI30BAaTh BEKTOPBI U KOOPAUHATHI [
IIPEICTABIICHNS JaHHBIX U PELICHUSA 3a/1a4, B TOM YUCIIE U3 APYTUX
y4€OHBIX PEIMETOB U PEATLHON KU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE
TUarpammbl, TaOIuIbl, cpeHee apudMeTHIeckoe, MeInaHa,
HanOoJIbIIIee M HAUMEHbIIIee 3HAYCHHUs, pa3Max YHCIOBOTO HaboPa;
yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH
UH(POPMALIKIO, TIPEICTABICHHYIO B TaOJIHMIIaX U HA TUarpaMMax,
OTPa)KaroIIy0 CBOWCTBA M XapaKTEPUCTUKH PEATbHBIX MTPOLIECCOB U
SBJICHUI; YMEHNE PACIIO3HAaBaTh U3MEHUYMBBIE BETUYUHBI B
OKPY’KaIOIIEM MHUPE

15

YMeHHe onepupoBaTh MOHATUSIMH: CITYYaHHBIA OMBIT (CTyJaiiHBIN
OKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIN HCXOT)
CIIy4aifHOTO OMbITa, Cy4yailHoe COOBITHE, BEPOSATHOCTD COOBITHS;
YMEHHE HAXOJIUTh BEPOSTHOCTH CIIyYailHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE PEIlaTh
3aJa4i METO/IOM OpTaHM30BAaHHOTO Iepedopa U ¢ UCTIONb30BaHUEM
MpaBuUJia YMHOKEHHSI; YMEHHUE OLIEHUBATH BEPOSTHOCTU PEeabHBIX
COOBITUH U SIBICHUN, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYKAIOLIEM MHUPE U B JKU3HH;
3HAKOMCTBO C IMOHSTUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YUCEJN U €r0 POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHue BIOUpaTh MOAXOASIINN U3YyUYEHHBINH METOT JIsl pEIICHUS
3a/1a4d, TPUBOJAUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBE, ONTUCHIBATh OT/IEIbHBIC BBIIAIOIINECS PE3yJIbTaThI,
MOJIYYEHHBIEC B XO/I€ PA3BUTHUS MaTEMAaTUKHU KaK HAYKH, IPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOM
1 BCEMUPHON UCTOPHUH

HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHKE
Kon ITpoBepsieMblil 3JI€eMEHT COAEePKAHUS

1 Yucna u BBIYMCICHUS

1.1 Hatypanbsble 1 nensle yrciaa. [I[pu3Haku 1eIMMOCTH LEJIbIX YHCET

12 OOBIKHOBEHHBIE U JECITUYHbBIE IPOOU, MPOLIEHTHI, OECKOHEUYHbIE
MIepUOINISCKUE APOOH

13 PanmonaneHeie yncia. Apudmernyeckue onepanuy ¢ paluoHaIbHBIMU
qHUCIaMU

1.4 JlelicTBUTENbHBIE YUCHa. ApUPMETHUECKHUE ONIEPALIUH C JeHCTBUTEIbHBIMU
quclIaMu

1.5 [TpuOnamxkEHHbBIE BHIYMCIICHUS, IPABUJIA OKPYTJICHHUSI, IPUKUIKA U OLIEHKa

26



pe3yJIbTaTa BRIYMCICHHI

2 AnreOpanyeckue BhIpaKeHHUsI

2.1 bykBeHHBIC BBIpaKeHHUS (BBIPAKCHUS C TIEPEMEHHBIMH)

29 Crenenb c 11e7bIM niokazaresieM. CTeneHb ¢ palliOHAIBHBIM ITOKa3aTesIeM.

) CaoiicTBa CTENIEHU

2.3 MHOro4JIeHsbl

2.4 Anreopandeckast ApoOb

25 Apudmernueckuii KOpeHb HaATYpadbHOU cTerneHu. [lercTBust ¢
apu(pMETHYCCKUMH KOPHIMH HAaTYpPaJIbHOM CTCIICHH

3 YpaBHEeHUs ¥ HEPABEHCTBA

31 [enbie n 1£p06H0-pauH0HaJILHHe ypaBHeHUs1. CUCTEMBI U COBOKYITHOCTH
YpaBHECHUH

39 [enbie 1 1poOHO-panMOHaIbLHBIC HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH
HEPaBEHCTB

3.3 Pemrenue TeKCTOBBIX 337124

4 UmncnoBble OC/IeI0BATEIbHOCTH

4.1 IlocnegoBaTenbLHOCTH, CIIOCOOBI 3aaHus II0CIIE0BATEILHOCTEH

49 Apudmerndeckas u reoMerprueckas rnporpeccun. Dopmya cIoKHbBIX
MIPOIICHTOB

5 DOyHKIHHU
Oynk1us, criocoObl 3ananus Gyakmuu. ['paduk Gynkiun. O6mactb
OTIpeIeNIeHUs] 1 MHOXeCTBO 3HaueHni pyHkuu. Hynmu ¢pynkmuu. [IpomexyTku

5.1 3HAKOMOCTOSHCTBA. [IpOME)yTKH MOHOTOHHOCTH (QyHKIIMH. MaKCUMyMBbI U
MUHUMYMBI QyHKIIUU. HanbomnpIiiee 1 HauMeHblee 3HaYeHue PyHKIINH Ha
MIPOMEKYTKE

6 KoopauHatel Ha IPSAMOH 1 INIOCKOCTH

6.1 KoopaunarHas npsiMast

6.2 JlexkapTOBBI KOOPJAMHATHI HA INIOCKOCTH

7 I'eomeTpus

7.1 ['ecomeTprueckue GUTyphl M MX CBOMCTBA

7.2 TpeyroabHUK

7.3 MHOTOYTrOJIbHUKHI

7.4 OKpYKHOCTb 1 KPYT

7.5 H3MmepeHne reoMeTpUISCKIX BETUYMH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposTHOCTh M CTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepostHOCTB

8.3 KomOunaTopuka

8.4 MHoxkecTBa

8.5 I'padsr

27



TemaTuuyeckoe NJIAHUPOBAHUE

7 KJIACC
Ne | HaumenoBan KomnmuectBo OnexrpoHHble (U(POBBIC) 00pa3oBaTEIbHbBIE PECYPCHI
I/ | ue paszenoB HJacoB
u tem | Becero | K/P | Ilp/p
IIpOrpaMMBbl
1 Yucia. u 25 2 0 bubnuorexa [{OK https://m.edsoo.ru/7f415b90 Paimonansheie uncna - Maremarnka - 6
BBIYHCJICHUS. knacc - PoccmifckasanekTponHas mkoa (resh.edu.ru)
PanuonansHble PanmonanpHOE BBIYMCICHWE 3HAYEHUH apu(METHICCKUX BBIPAKCHUNA ¢ TIPUMECHEHHEM
4HCIIa BBEIYUTAHMS, KaK alreOpandeckoro CIOXEHUS. YacTh 1 (Teopus) - MatemaTtuka - 6 kmace -

Poccwuiickas anekrponHas mikona (resh.edu.ru)
PannonanpbHOe BBIYMCICHHEC 3HAYCHUN apu(BMETHYCCKUX BBIPAKEHHH C HOPUMEHCHHEM

BBIUMTAHHUS, KAK AJIr€0pandeCcKoro CJIOKEHU. YyacTh2 (pa3dop 3amay) - MaremaTuka - 6 Kjiacc

- Poccwuiickast anekrponHasiikosa (resh.edu.ru)

YMHOXeHNE U JeleHne TOI0KUTENBHBIX U OTPUIIATENBHBIX YMCEN.YaCcTh 2 (pa3bop 3amay) -
Maremarnka - 6 kiace - Poccmiickas iekTpoHHas 1mKkosa (resh.edu.ru)

UucnoBble BhipaxkeHUs - Anrebpa - 7 knacc - PoccuiickasdnekTpoHHas IIKoJia
(resh.edu.ru)

CpaBHeHHE pallMOHAJIbHBIX YMced - MaTemaTtuka - 6 kiacc -Pocculickas aieKTpoHHas
mkoua (resh.edu.ru)

IlonsaTue cTeneny ¢ HATYPAIBLHBIM [TOKa3aTelieM — ypokK. Anredpa, 7knacc. (yaklass.ru

YMHOXKEHHE U JIelIeHre CTeNeHeH ¢ OIMHAKOBLIMH HATYPAIbHBIMUIIOKA3ATEIIIMHU.
Anrebpa, 7 KIlacc: YpOKH, TeCThI, 3ananus. (yaklass.ru)

Bo3BesnieHue creneHn B CTeNeHb — ypok. Asrebpa, 7 kiacc.(yaklass.ru)
Haxosk/ienre 9acTy 11eJ10T0 M IIeJI0r0 MO ero YacTH - MareMaTuka - Sknacc - Poccuiickas
DIEKTpOHHAS TTKoa (resh.edu.ru)

Ilpu3Haku nenuMocTy - MaTeMartuka - S kjacc - PoccuiickasanekTpoHHas IKoJa
(resh.edu.ru)

OcHoBHag TeopeMa apudMeTuky - MareMaTuka - S kaacce -Poccuiickas a5ieKTpoHHas
mkoua (resh.edu.ru)crionp30BaHue YeTHOCTU U HEYETHOCTH [IPU PELICHUN 3a1aY -
Maremaruka - 5 knacc - Poccwuiickast aiekTpoHHas 1mikona (resh.edu.ru)

[lenenne ¢ ocratkoMm - Maremaruka - 5 kiacc - PoccuiickasnnieKTpoHHas IIKoia
(resh.edu.ru)

H[!ﬂMaSI 1__oOpaTHas [PONMOPIMOHATBHOCTh. PEIICHHE 3aga4 -MaTremartuka -




6 Knacc - Poccuiickas  snexrponnas  mkona(resh.edu.ru)

Anrebpandecku
€ BBIPAKCHHUS

27

bubmuoreka LOK https://m.edsoo.ru/7t415b90 Houstue onnounena - Anretpa - 7

kiacc - Poccuiickas anekTponHasmikona (resh.edu.ru)

IIpownseenenue oxHOUICHOB - Anredpa - 7 kinacc - PoccuniickasaneKTpoHHas MIKoda

(resh.edu.ru)

YMHOKEHHE, BO3BEICHHE B CTEIICHb OJIHOYICHOB — YpPOK. Anredpa, 7kiacc. (yaklass.ru)
SJICHUE OJTHOYIEHOB — YPOK. Anredpa, 7 knacc. (yaklass.by) CtannapTHbIA BUT

OJIHOYJICHA. TIONO0HbBIE OMHOWIEHBI - Anredpa - 7kiacc - Poccuiickas 3JeKTpOHHAs MIKOJIa

(resh.edu.ru)

[MoHsaTHe MHOTrO4YJIEHA. CBOMCTBA MHOTO4YIEHOB - Anrebpa - 7 knacc -Poccuiickas

ANIeKTpoHHAas 1kona (resh.edu.ru)

MHOTOWICHBI CTaHAAPTHOTO BUAA - Anrebpa - 7 kiacc - PoccHiicKasdneKTpOHHAS TITKOJIA

(resh.edu.ru)

Brruncienne 3gauenus Mmuorouiera — ypok. Anre0pa, 7 kaacc.(vaklass.ru

CyMmMa ¥ pa3HOCTh MHOTOWICHOB - Anre6pa - 7 kiacc - PoccniickasaneKTpoHHAs MIKOJIa

(resh.edu.ru)

[IpousBeieHNe 0JIHOYWICHA U MHOTOUICHA - AnreOpa - 7 kinacce -Poccuiickas 3JieKTpoHHas

mikouia (resh.edu.ru)

[lenbie BeIpaskeHms - Anredpa - 7 kinace - Poccniickas dnekTpoHHasmKona (resh.edu.ru)

[Ipou3sBeneHre MHOTOWICHOB - Asiredpa - 7 kiace - PoccuiickasniiekKTpoHHas 1IKOJIa

(resh.edu.ru)

KBanpar cymmel - Anre6pa - 7 kiace - Poccuiickas anektpoHHas mikona (resh.edu.ru) Ypox

27. KBajgpaT pasHocTu - Anredpa - 7 knacc -Poccuiickas snexkrponnas mikoja (resh.edu.ru)

Briienenre noaHoro kBajpara - Anre0pa - 7 kiace - PoccuiickasnieKTpoHHas [IKoJIa

(resh.edu.ru)

PasHocTh kBasipaToB - Asredpa - 7 knacc - Poccutickas anekrponHas mikosa (resh.edu.ru)

Cymma Ky0oB. pa3HOCTh KyOoB - Anredpa - 7 knacc - Poccuniickas 30eKTpOHHAS [TKOJIA

(resh.edu.ru)

Ilpumenenne (GopMya COKPAIIEHHOr0 YMHOKEHHS. PA3I0KEHNE MHOIOYICHOB HAa

MHouTenu - Asiredpa - 7 kiacc - PocculickasianekTponHas mkouna (resh.edu.ru)

00001IeHNe ¥ crcTeMaTH3AIMs] 3HAHKWNA 110 TeMe «(hOpPMYJIIbl COKPALICHHOIO YMHOKCHUS) -

Anrebpa - 7 xnacc - Poccuiickas anexTpoHHas mkosa (resh.edu.ru)
Brinecenne 00111ero MHOKATENS 33 CKOOKHM - Anredpa - 7 kitace -Poccuiickast diieKTpoHHast

mikoua (resh.edu.ru)
Crocob rpynnupoBku - Anrebpa - 7 xmace - (resh.edu.ru)




YpaBHeHuUd U
HEpaBEeHCTBA

20

bubnuoreka LIOK https://m.edsoo.ru/7f415b90 Byksennsie Bbipaxenus - AnreGpa - 7

kiacc - PoccwuiickasianexTpoHHas 1mkonaa (resh.edu.ru)

YpaBHeHUs, CBOJSINNECS K TUHEHHBIM - AnreOpa - 7 kiace -Poccuniickas dlieKTpOHHAas 1Ko
(resh.edu.ru)

YpaBHeHUd, peliaImecs ¢ IOMOIIBIO PAa3I0KEHU Ha MHOXKUTENIH -AJiredpa - 7 Kiiacc -
Poccuiickas anekrponHas 1koia (resh.edu.ru) Jinnelinoe ypaBHeHue — ypok. Anredpa, 7
kiacc. (vaklass.ru) Pemenne mpocremux ypaBHeHu - AnreOpa - 7 kaacce - Poccuiickas
JIEKTpOHHA TKoa (resh.edu.ru)

Jluneiinbie ypaBHeHus - AnreOpa - 7 kiacc - PoccuiickasniieKTpoHHAas [IKOJIa

(resh.edu.ru)

YpaBHeHN ¢ anreOpanvdecKuMU IPOOSIMHA, CBOIAIINECS K JIMHCHHBIM

- AnreOpa - 7 xnacc - Poccuiickast anekTponHas 1ikona (resh.edu.ru) 'padmyeckuii cnocod
pElICHUs CUCTeM ypaBHeHM - AnreOpa - 7xnacc - Poccuiickast QIeKTpOHHAS IKOJA
(resh.edu.ru)

Pemrenne 3aa4 Ha cocTaBlIeHHE YpaBHEHUI — ypok. MatemaTuka, 6kiacc. (vaklass.ru)
TekcToBbIE 3a/1a41, PENIAIIIUECS C IIOMONIbIO JTUHEHHBIX YPaBHEHHA. YacTh 1. - Anredpa - 7
kiacc - Poccuiickas anekTponHas mkosa (resh.edu.ru)

TekcToBbIC 3a/1a9H, PENIAIONTNECS C IOMOINBIO THHEHWHBIX YPABHEHHNA.9acTh 2. - Anrebpa - 7
kiacc - Poccuiickas anekrponHas mkona(resh.edu.ru)

Pemenne cucreM ypaBHeHHH, 9acTh 1. - AnreOpa - 7 kiacc -Poccniickas dJIeKTpoHHAas ITKOJIa
(resh.edu.ru)

Pemenne cucreM ypaBHeHHH, 4acTh 2. - Anredpa - 7 kimace -Poccniickas dlieKTpoHHAas KO
(resh.edu.ru)

PeliieHre TEKCTOBBIX 3aJ1a4 ¢ IOMOIILIO CUCTEM YPaBHEHHH, YacTh 1. -Anrebpa - 7 Kiiacc -
Poccwiickas snekTponHas mkona (resh.edu.ru) PemeHre TeKCTOBBIX 337124 ¢ TOMOIIBIO
CHCTEM YpaBHEHHWH, 9acTh 2. -Anredpa - 7 kimace - Poccmiickas dJIeKTpOHHAS IITKO0JIa
(resh.edu.ru) Cuctembl ypaBHEHUH. c0co0 anreOpanyeckoro cioxkenus - Airedpa

- 7 xknacc - Poccutickas anekrponHas nikoua (resh.edu.ru)

CucreMbl ypaBHEHHMHA. crioco0 MoICTaHOBKH - AnreOpa - 7 knacce -Poccuiickas aiieKTpoHHas
mikouia (resh.edu.ru)




4 Koopaunater n
rpaduKH.

DyHKIUU

nu

rpaguKH.
DyHKIUU

24

bubnuoreka LOK https://m.edsoo.ru/7f415b90 [dauna orpeska. koopaAnHATHAS OCh -

Aunrebpa - 7 xnacc - PoccuiickasanekrponHas nikona (resh.edu.ru)
https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli- 11008/koordinatnaia-
priamaia-chislovye-promezhutki-11971/re- 958c78a4-cfb7-4535-a6be-3f23423d444d

https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m- 9165/koordinatnaia-
ploskost-koordinaty-tochki-12117/re-8¢95ef91- ad14-4988-82a1-fa640039ab0a

Ipsimast 1 oOpaTHas IPOMOPIHOHAIEHAS 3aBUCUMOCTh MY BeTMYUHAMH. - MaTteMaTuka -
6 knacc - Poccuiickas anexTpoHHasmkona (resh.edu.ru)

DyHkims y=kx 1 ee rpaduk - Anredpa - 7 knacc - PoccuiickasiyieKTpoHHas 1IKOJIa
(resh.edu.ru)

DyHKIMH, c10c0o0b! 3aaanns GyHKIMK. rpaduk Gyakimm. - Anredpa

- 7 xnacc - Poccuiickas anekTponHas mikosa (resh.edu.ru) JIuneitnas GyHKIms u ee

rpaduk - Anredpa - 7 kiacc - PoccuiickasinnekrponHas mkosna (resh.edu.ru)

Jluneiinas @yakimg v = kx + m. 'paduk nunelinoi dbyHimu. Anredpa, 7 KJIacc: YPOKHU
TecThl, 3a1anus. (yaklass.ru)

Y10Bo# KO3 (MUITUEHT. MapaIeIbHOCTh MPSIMBIX Ha KOOPIUHATHONIIOCKOCTH - Anredpa -
7 knacc - Poccuiickas anekTpoHHas mikona (resh.edu.ru)

JIvHeitHoe ypaBHEHHE U YPABHEHHUSI, CBOJIAIIMECS K HEMY. KOJIMYECTBOKOPHEN JaHHBIX

ypaBHEeHHUH. - Anredpa - 7 kiacc - Poccuiickas dnekrponHas mikoua (resh.edu.ru)
JInHelHoe YpaBHEHUE C ABYMS IIEPEMEHHBIMU U €0 Ipad@UK — VPOK.

Aunre0pa, 7 knacc. (yaklass.ru)

I'paduuecknii criocob pelienns MTMHENHBIX YpaBHeHUN - Anredpa - 7knacc - Poccuiickas

ANIEKTPOHHAs 1Kona (resh.edu.ru)

5 IToBTOpeHue n
00001eHue

bu6mmoteka [{OK https://m.edsoo.ru/7f415b90

OBIIEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME

102



http://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-
http://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-

8 KUIACC

No
n/u

HaumenoBan
W€ pa3lieioB
H TEM
MPOTrpaMMBbl

KonuuectBo
JacoB

Bcero

K/P | Ip/p

OnextpoHHbIe (1U(POBBIC) 00Pa30BaTEIILHBIC PECYPCHI

Yucna u

BBIYHCIICHHA.

KBanparusie
KOpHU

15

1 0

bubnuorexa [{OK https://m.edsoo.ru/7f417af8 Ksanparusie kopHu.

apudMeTnyecKrii KBaIPATHBIN KOPEHb W34uncia - Anredpa - 8 kinacc - Poccwuiickast
AJIeKTpOHHAs 1mKona (resh.edu.ru)

HppanyosanbHble Ynciia. TOHATHE IEUCTBUTENLHOTO YUCIA.CDABHEHUE

NEeHCTBUTEIbHBIX YKceld - Anredpa - 7 kiace - Poccuiickas 3JieKTpOHHas [IKOJIa
(resh.edu.ru) [Ipubnmxenns yncna - AnreGpa - 7 kiace - Poccuiickas dJieKTpoHHAs
mikouia (resh.edu.ru)

HppanmonanbHble Yncaa. MOHATHE TEHCTBUTEIHHOTO YHCIIA.CDABHEHUE NEUCTBUTEIBHBIX
grcen - Anre6pa - 7 kiacc - Poccuiickas anekTpoHHas mikona (resh.edu.ru)
Apudmernuecknii KBaJpaTHBIA KOPEHb — YPOK. Anredpa, 8 kiacc.(vaklass.ru
KBajipaTHblii KOpeHb W3 MPOM3BEJICHUSA M JIpoOM - Anrebpa - 8xnacc - Poccuiickas
anekTpoHHas mikoia (resh.edu.ru) KBaaparHeiii KopeHb U3 cTenenu - Anredpa - 8 kiacc -
PoccuiickasanexTponnas mkona (resh.edu.ru)

IIpeobpazoBanne BEIPAKEHUN, COJIEPKANINX KBAPATHBIC KOPHH - Anredpa - 8 kiacc -
Poccuiickas anekrpoHHas 1koia (resh.edu.ru) BeiHeceHre MHOXKHUTEIIS 32 3HAK KOPHSIL.
BHECEHHE MHOXKHUTEIS MOJI3HAK KOPHS - Anre0pa - 8 kiacc - Poccuiickas 31eKTpoHHAS
mkona(resh.edu.ru)

IIpeoOpazoBaHue BRIPAKEHUA, COEPIKAIUX ONECPAITHIO
MA3BIECYECHUS KBAJIPATHOrO KOPHI — ypok. Anredpa, 8 kmacc.(yvaklass.ru

KoHTpos1bHO-00001IAI0IIHI YPOK 110 TEME «KBaJIPATHBIE KOPHUY - Aliredpa - 8 xiiace -

Poccwuiickas snexTpoHHas mikona (resh.edu.ru)

Yucna u

BBIYUCJICHUS.

CreneHs ¢
LETBIM
okasareyieM

bu6moteka [{OK https://m.edsoo.ru/7f417af8 Ypok 39. nousTue crenenu ¢ 1essv

IoKa3aTelleM. CBOMCTBA CTENEHH C IeJbIM oKazarenaeM - Anredpa - 7 kiacc - Poccuiickas
dIeKTpoHHAas mkona (resh.edu.ru)

CBoJicTBa CTEIEHN C LIENBIM ITOKa3areneM - Anredpa - 8 kiacc -Poccuiickast diieKTpoHHas
mkona (resh.edu.ru)
Penienuie 3a1a4 Ha cTeneHb C IIENBIM MOKa3aTeneM - MatemaTtuka -6 kiacc - Poccuiickas




ANeKTpoHHAas 1mkona (resh.edu.ru)

Ypoxk 40. craHnapTHEIN BUA gncia - Anredpa - 7 knace -Poccuiickas 5aeKTpoHHAS
mkoua (resh.edu.ru)

Ypok 37. morpenHocTh ¥ TOYHOCTE IpudImKenud - Anredpa - 8xnacc - Poccuiickas
aJIeKTpoHHAad 1mkoJia (resh.edu.ru)

Anrebpanueck
HEBbIPAXKEHUS.
KBanpatnbiii
TPEXUIICH

bu6moteka LIOK https://m.edsoo.ru/7f417af8 Ypok 5. pasnoxkenue KBagpaTHOro

TpéX4sieHa Ha MHOXUTENH - Anredpa - 9 knacce - Poccuiickast 3lIeKTpOHHAS MIKOJa
(resh.edu.ru)

Anrebpandeck
HEeBBIPAKEHUSI.
AnrebOpandeck
as 1poOb

15

bubnuoreka [{OK https://m.edsoo.ru/7f417af8 [Mousrtre anrebpandeckoit 1pobu.
Anre0Opa, 8 kinacc: ypoku, TecThl,3ananus. (yvaklass.ru

Ypok 34. anreOpanyeckue IpoOH U MX CBOMCTBA. MPUBEICHNE ANreOpandecKux Jpo0eit K
o01iemMy 3HamMeHaTeno - Anredpa - 7kiace - Poccuiickast aiekTponHas nikoJa (resh.edu.ru)
[IpumeHenue pa3aoKeHus Ha MHOKUTEIN JUIS COKPAIIICHUS alreOpandecKux Apooeii.
Anre0Opa, 7 Kacc: YPOKH, TECThI, 3a1aHus. (yaklass.ru

Kaxk cknanpIBaTh 1 BRIYUTATh anreOpandeckue Npolu ¢ paBHEIMIU3HAMEHATEIIMHU. Anredpa, 8
KJIACC: YPOKH, TECThI, 3ananus. (yaklass.ru)

Ypok 35. apudmernueckue neidcTBUA Ha/I alreOpandyecKUMUIPOOIMU. PAIIMOHAIBHEIE
BBIpaKeHHs - Anredpa - 7 kitacc - Poccwmiickas amekTpoHHas mkona (resh.edu.ru)

Kak yMHOXaTh, IETUTHh ¥ BO3BOJANTH B CTENEHD allrebpandeckuenpoou. Anredpa, 8 kiacc:
VPOKH, TeCTHI, 3a1anmsl. (yaklass.ru)

elleHre anredpandeckux apodeit — ypok. Anreopa, 8 kiacce.(yvaklass.ru

YpaBHeHus u
HEpaBEHCTBA
KBanpatubie
YpaBHEHUSA

15

bubmuoreka [{OK https://m.edsoo.ru/7f417af8 Ksanparusle ypaBHeHHs. HENOIHbBIE

KBaJIpaTHbIC ypaBHEHUs - Anredpa - 8 kiacc - Poccutickas aniekrponHas mikosa (resh.edu.ru)
Merton BelAeNIeHs TOJIHOTO KBajipaTa — YPOoK. Adredpa, 7 knacc. (yaklass.ru)

Penienre kBanpaTHBIX ypaBHeHWH Buna ax2 + bx + ¢ = 0. dopmMyiia KopHEel KBaJPaTHOTrO
ypaBHeHHd - Anredpa - 8 kaacc - PoceniickasnnekTporHas mkona (resh.edu.ru)

Pemenne npuBeI¢HHBIX KBAAPATHRIX YPABHCHHHA. TeopeMa BreTa -Anredpa - 8 kirace -
Poccwuiickas snekrponnas mkona (resh.edu.ru)Perienye pannoHaaibHBIX YPABHEHHH.
Aunre0Opa, 8 k1acc: ypOKH, TeCThl, 3a1anus. (yaklass.ru)

Pemenne npoOHBIX pallMOHANBEHBIX YpaBHeHHH - Anrepa - 8 kiiacc

- Poccwiickas snekrponnas mikona (resh.edu.ru)

Pemrenue 3a/1a4 ¢ IOMOIIBbIO KBAIPATHBIX ypaBHeHUH - AnreOpa - 8xiace - Poccniickas




JJIEKTpOHHA 1iKoJa (resh.edu.ru)

YpaBHeHus u
HEpaBEHCTBA
Cucremsl
ypaBHEHUH

13

bubnmoreka [{OK https://m.edsoo.ru/7f417af8

YpaBHeHus u
HEPaBEHCTBA

HepasenctBa

12

bubmuoreka [1OK https://m.edsoo.ru/7f417af8 Ypok 38. mHokecTBa urcen - AnreGpa

- 8 xacc - PoccuiickasnnekrponHas mkona (resh.edu.ru)

Ypok 40. ynciIoBble MPOMEKYTKH - Anredpa - 8 kiacc -Poccuiickas dIeKTpoHHAs
mikouia (resh.edu.ru)

Ypoxk 39. nepeceuenrie u 00beAUHEHNE MHOXKECTB - AlireOpa - 8kitacc - Poccuniickas
AJIeKTPOHHAs 1kona (resh.edu.ru)

Ypok 35. YUCIOBbIC HEPABEHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTR

- Anre0Opa - 8 kiacc - Poccuiickas anexTponnas mikosa(resh.edu.ru)

Ypok 36. cioxkeHre U YMHOXKEHNE YUCIOBBIX HEPABEHCTB - AlireOpa - 8 xiiacc - Poccuiickas
saeKkTpoHHas 1ikoja (resh.edu.ru)Ypok 41. peliieHre HepaBeHCTB ¢ OJIHON IepEMEHHON -
Aunrebpa - 8kmacc - Poccuiickas anekTponHas 1mkoia (resh.edu.ru)

Ypok 42. pelieHre CUCTEM HEPABEHCTB € OJTHOM MePEeMEHHOM -

Anrebpa - 8 kiacc - Poccwmiickas anekrpoHHas mkona (resh.edu.ru)Ypok 43. 1oka3areiabcTBO
HepaBeHCTB - Anrebpa - 8 kacc - Poccutickast snekrponnas nikona (resh.edu.ru)
Ounnarin-mrona Pokcdopa (foxford.ru

JInHelHbIe HepaBEHCTRA, PEIIeHNe U IpUMepkI (skysmart.ru)

OyHKIUN.
OcHOBHBIE
HOHSTHS

bu6mmoteka [{OK https://m.edsoo.ru/7f417af8

OyHKIHUN.
Yucnosbie
byHKIIIH

bu6moteka [{OK https://m.edsoo.ru/7f417af8 Buns dynkuwii. 'padvku byHKImiA.
Busieoypok. PenieruropckuitnpoekT (interneturok.ru)

JIuneiinas yukums u eé rpaduk — ypok. Anredpa, 7 kiacc.(vaklass.ru
KBanparnunas @yukims v = ax? u e€ coiictsa. [Tapaboia. Aiiredpa, 8 Kiiacc: ypoku

TecThl, 3a1aHus. (yaklass.ru)

Kak mocrpounts rpabuk dyvekimmu v = f(x) + m. Anrebpa, 8 Kiacc:ypOKH, TECTHL, 3a1aHUs.




(yaklass.ru)
Kak mocTpouts rpadux
(yaklass.ru)
DyHKIMSA KBAAPATHOIO KOPHA Y = \/X, e€ cpoticTBa u rpaduk. Anredpa, 8 Kiiacc: YPOKH,

TecThl, 3amanns. (vaklass.ru) Oumnaita-rectsl Pokcdo Matematuka | Kycouno-
3aJ[aHHbIE

dysakimy. Beicokuit yposeHs (foxford.ru)

HKun v = f(x +1). AnreOpa, 8 K1acC:YpOKHU, TECTHI, 3aIaHNUSL.

10 [loBTOpenue u| 6 1 0 bu6muotexa LIOK https://m.edsoo.ru/7f417af8
00001eHne

OBILIEE 102 6 0

KOJMYECTBO

YACOB 1O

MMPOI'PAMME

9 Ki1acc

Ne | HaumeHnoBan Kosmnuectso OnexrpoHHble (I(POBEIE) 00pa3oBaTEIbHBIE PECYPCHI
/Tl | W€ pa3JelioB JacoB

U TeM Bcero | K/P | Ilp/p
pOrpaMMbl

1 Uucna u 9 1 0 bubnmoreka L{OK https://m.edsoo.ru/7f419d08
BbIUMCIECHUS /]
€HCTBUTEIIbHBI
eyucnia

2 VYpaBHeHUs U 14 1 0 bu6muoreka LIOK https://m.edsoo.ru/7f419d08 Pemienne pannoHanbHbIX ypaBHEHHMH
HEPaBEHCTBA METO/IOM BBEJICHUS HOBOMIEpeMeHHoU — ypok. Anre0pa, 8 knacce. (yaklass.ru

[lenoe ypaBHeHUe u ero KopHHU - Anre6pa - 9 kinace - PoccuiickasianekTpoHHast HIKOIa

ypaBHeHI/Iﬂ C ( resh.edu.ru )
OJTHOI [IpoGHble panoHanbHbIe ypaBHeHHs - Anredpa - 9 kinacc -Poccuniickas 31eKTpoHHAs MIKoJIa
HepeMeHHO (resh.edu.ru)




YpaBHEHHS U 14 bubnmoreka [{OK https://m.edsoo.ru/7f419d08
HEPABEHCTBA
Cucremsbl
ypaBHEHUH
VYpaBHeHUs 1 16 bubmuoreka LIOK https://m.edsoo.ru/7f419d08 Kak peruars nuHeiiHOE HEPaBEHCTBO.
HEpPaBEHCTBA Anrebpa, 8 KIacc: YpOKHU,TeCThl, 3af1annd. (yaklass.ru
Jluneiinple HepaBeHCTBA — YPOK. Aaredpa, 8 kiacc. (yaklass.ru)MeTobl pereHus
HepaseHcTBa KBaJIPATHBIX HEpaBEHCTB. Adredpa, 8 Ki1acc: ypOKH, TECTHI, 3aianus. (yaklass.ru)
CHcTeMbl HEPaBEHCTB C JIBYMs IIEPEMEHHBIME - AJire0pa - 9 kiacc
- Poccniickas snekrpornas mkona (resh.edu.ru)
Perienue panroHaIbHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB —YPOK. Anredpa, 9 kiacc.
(yaklass.ru)
Perienue panuoHanbHbIX HEPABEHCTB METOJIOM MHTEpBanoB.Anredpa, 9 Kiacc: YpokH,
TecThl, 3amannd. (yaklass.ru) [IoBTOpUTENEHO-0000MIAIONINN YPOK 10 TEME
«y[zaBHCHI/IH nu
HEPaBEHCTBA C IBYMS MEPeMEHHBIMINY - Anre0pa - 9 kiacc -Poccniickas dieKTpoHHas IIKOIa
(resh.edu.ru)
DyHKIMH 16 bu6nuoreka LIOK https://m.edsoo.ru/7f419d08 ®ynkuus y = ax?, e€ rpaduk u cBOHCTBA -

Aunrebpa - 9 kiacc - Poccuiickas aaekTpoHHas 1mkoia (resh.edu.ru)

I'paduk byakmmm y = ax? + n - Anreopa - 9 xiacc - PoccuiicKasidieKTpPOHHAS [IIKOJIa

(resh.edu.ru)

I'paduk dyakmmm v = a(x —m)? - Anrebpa - 9 knacc - PoccuiickaginekTpoHHas mKoJa

(resh.edu.ru)

Ilocrpoenne rpaduka kBagpaTuaHoN QyHKIMK — ypOoK. Anrebpa,8 kmacc. (yaklass.ru
Hoctpoenue rpaduka kpagparnyHon GyHkimu - Anredpa - 9xnace - Poccniickast
AJIeKTpOHHAas 1kona (resh.edu.ru)

DyHKIHA. 001acTh onpenencHus GyHKINU - Anredpa - 9 knacc -Poccuiickas

syiekTpoHHas mkoja (resh.edu.ru)Ypok 2. obnacre3Hauennii pyHkumu - Anredpa - 9

kxnacc - Poccuiickas DJICKTPOHHAA MIKOJId !resh.edu.ru!

CsoiicrBa dyHKINN - Anredpa - 9 kitace - Poccuiickasiynexrpornas mkosna (resh.edu.ru




YucnoBbie
ocjeaoBaTe
JILHOCTH

15

bu6nuoreka LIOK https://m.edsoo.ru/7f419d08 IocaenosarensHoctr - AnreGpa - 9 kirace

- Poccuiickas QJICKTPOHHAA MIKOJId gresh.edu.ru)

CBOICTBA YHCIIOBLIX [IOCIEN0BATENLHOCTEN — YpoK. Anredpa, 10kimacc. (vaklass.ru
Omnunarin-mkona Pokcdopn (foxford.ru)

Onpenenenne apupMeTHUECKOH mporpeccuu. GopMysia N-ro wieHaapupMeTHIeCKOn
nporpeccun - Anreopa - 9 kinacc - Poccwuiickast aiekTponHas 1ikosa (resh.edu.ru)
OmnpeeneHne reOMETPUYECKON nporpeccuu. (GOpMyJia n-ro YWieHareoMeTpUIYECKON
nporpeccun - Anaredpa - 9 kimace - Poccmiickas piekTpoHHas mkoia (resh.edu.ru)
[oBTOpHUTEILHO-00001IAINNH YPOK 110 TeMe «apudmMeTnieckasnporpeccus» - Airedpa -
9 knacc - Poccutickas anekrponHas mkouna (resh.edu.ru)

IoBTOpHUTETHHO-0000IAFOIINHT YPOK 1I0 TEME «TeoMeTpruiecKasmporpeccusy - Anredpa -
9 knacc - Poccuiickas anekrponHas mikosa (resh.edu.ru)

XapaKTepUCTHIECKOE CBOMCTBO apuMeTHIeCKO nmporpeccunt - Anredpa - 9 kiacc -
Poccwuiickas snexkrponnad mkona (resh.edu.ru)®opMyia cyMMBI IEPBIX N YIEHOB
apudMeTHyecKoi Iporpeccun

- Anrebpa - 9 knacc - Poccuiickas anekTponHas 1ikoaa(resh.edu.ru)

®Dopmysa cyMMBI IEPBBIX N YWICHOB T€OMETPUYECKOH mporpeccun -Anredpa - 9 kiacc -
Poccutickas snekrpornas mkona (resh.edu.ru) CBOMCTBO TEOMETPUIECKON MMPOTPECCHH -
Aunrebpa - 9 knacc - Poccuiickas anekrpoHHas 1koia (resh.edu.ru)

IIporpeccuy U ci10XKHbIE MPOLEHTHI - ANredpa ¥ Hayajla MaTeMATHYECKOro aHanusa - 10
Kiacc - Poccuiickas snekTponHasmikona (resh.edu.ru)

IIporpeccun M cIOXKHBIE IPOIEHTEI - AlreOpa ¥ Havajia MATEMATHIECKOr0 aHanm3a - 10
Kiacc - Poccuiickas 31eKTpoHHas

nikouna (resh.edu.ru)

IIpocTeie U caoxkHbBIe NPOLEHTEI. Moaens 0AHKOBCKOW CUCTEMBI - OIPENEIIEHNE U [TOHITHE
KpaTKo, (QOPMYJIbI, IPUMEPEL C PEIICHUEM

(reshator.com)

[Ipencrasnen
He JaHHBIX

OnucarenbpHa
SICTATUCTHKA.

PacceuBanue

bu6muoreka LIOK https://m.edsoo.ru/7f415fdc
bub6nuoreka [IOK https://m.edsoo.ru/7f417{b2
bubnuotexa LIOK https://m.edsoo.ru/863ec1{8
bu6muoteka LIOK https://m.edsoo.ru/863ec324
bubmuoteka I{OK https://m.edsoo.ru/863ed846
bubmuoteka [{OK https://m.edsoo.ru/863edb3e
bu6mmoreka I{OK https://m.edsoo.ru/863edcba




JaHHBIX.

CnyuvaitHas
U3MEHYNBOCTD

bubnmoreka L{OK https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK https://m.edsoo.ru/7f417{b2
bubmuoteka L{OK https://m.edsoo.ru/863eedbc

BBenenue B
TEOPHUIO

rpados.

bubmuoteka [{OK https://m.edsoo.ru/7f415fdc
bubmmotexa [{OK https://m.edsoo.ru/7f417fb2
bubnuoreka [{OK https://m.edsoo.ru/863ef3b2

10

BepositHOCTh
Y 9acToTa
CIIy4aitHOTO
COOBITHSI.

bubmmoreka [{OK https://m.edsoo.ru/7f415fdc
bubnmoteka L{OK https://m.edsoo.ru/7f417fb2
bubnuoteka [{OK https://m.edsoo.ru/863eedbc
bubnmoreka [{OK https://m.edsoo.ru/863ee69c

bubnmoreka [{OK https://m.edsoo.ru/863ee9d0 bubanoreka [{OK
https://m.edsoo.ru/863eeelc bubmuoreka LIOK https://m.edsoo.ru/863eecc8

bubmuoreka [{OK https://m.edsoo.ru/863eef52
bubmoreka IIOK https://m.edsoo.ru/863ef3b2

11

MmuoxecTBa

bubnmoreka L{OK https://m.edsoo.ru/7f415fdc
bu6muoteka LIOK https://m.edsoo.ru/7f417fb2
bubmuoteka I{OK https://m.edsoo.ru/863f1180

12

Cnyuaiiabie
coOBITHS

bubnmoreka [1OK https://m.edsoo.ru/7t415fdc
bubmuoteka [{OK https://m.edsoo.ru/7f417{b2
bubnmoreka L{OK https://m.edsoo.ru/863fldec
bubmuoteka [{OK https://m.edsoo.ru/863f143c
bubnmoreka [{OK https://m.edsoo.ru/863f1784

13

DJIEMEHTEI
KOMOWHaTOpH
KA

bubnuoreka L{OK https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK https://m.edsoo.ru/863f4el6
bubnmnoteka [{OK https://m.edsoo.ru/863f4el6
bubnmoreka [{OK https://m.edsoo.ru/863f5014
bubmuoteka [{OK https://m.edsoo.ru/86315208



https://m.edsoo.ru/863f4e16

14 l'eomerpuueck| 2 bubnuoreka L{OK https://m.edsoo.ru/7f41a302
ast bubmuoreka L{OK https://m.edsoo.ru/86315884
BEPOSITHOCTD

15 Wcnpiranus 2 bub6muoreka LIOK https://m.edsoo.ru/7f41a302
Bepuynmmn bu6motexa [{OK https://m.edsoo.ru/863f64d2

bubmmoreka I{OK https://m.edsoo.ru/863f67de

16 Crnyuaiinas 4 bubnmnoreka [{OK https://m.edsoo.ru/7f41a302
BEITUYHMHA bubnmoreka LIOK https://m.edsoo.ru/863f6b44

bubmunoreka [{OK https://m.edsoo.ru/863f6da6 bubamoreka [JOK
https://m.edsoo.ru/863f72c4

17 O60061meHue, 3 bubmmoteka [{OK https://m.edsoo.ru/7f41a302
cucTeMaTu3ar bubmumoreka I{OK https://m.edsoo.ru/863f893a
WSl 3HAaHUH 10 bubmuoteka [{OK https://m.edsoo.ru/863f7ade
pazzneny
«BeposATHOCTh
HCTATUCTHKA»

18 [ToBTOpEHue, 18 bubnmoreka [IOK https://m.edsoo.ru/7f419d08
0000111eHHE, https://math-oge.sdamgia.ru/?redir=1
cUCTeMaTH3aIl
WSI3HAHUHI

OBIIEE 136

KOJIMYECTBO

YACOB 1O

ITPOI'PAMME




