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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYAroOIIMXCSA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mOpeanojaraeT  3HAUUTENbHBIE — O0BEM
CaMOCTOSITEIFHOM  JIETEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay» i1 OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHHUMAIOT COZIEPKATeIbHO-METOANYECKNUE JINHUU:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKUe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyrMMH €ro JHHMSAMH. B Xone wu3yueHuss ydeOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «YuWcna W BBIYUCICHUS» CIY)KUT OCHOBOW MJiA
JaNbHENIIEr0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
KW3HU. PazBuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBFHBIMA W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi Y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKU KakK s3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TakKe JlajdbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
UH)OpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaromMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJIENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO Y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COJCpKaHUS:
«Uucna © BBIUKCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kimacce
— 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaThe panMOHAIBHOTO 4YHCHA, 3alliCh, CpPaBHEHHE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpPEIeNICHNUs, 3auch 00IbIKX unceln. [IpoieHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae ImpsiMas W oOpartHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodbpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM [OKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. ClioKeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OIHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs NEpPEMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IEpeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa (ynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dykipm y = [x|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anre6pandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmveckor Apoowu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOeit.
PanronanbpHbie BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpIIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl I€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. OOIACTh ONPEACICHUS U MHOYKECTBO 3HAYCHUN (PYHKITUH.
CriocoOsb1 3aanus QyHKITHIA.

I'padux ¢dynkumn. YUrtenune cBoictB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEaTbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKimn y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHHH, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMoOHAIBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3ajiady
anredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl MEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 aaredpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIIMHBI 1TapabOIIbl, 0Ch CAMMETPHUH MapaOOJIBI.

I'paduxn pyaximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcuu



[IoHsiTUE YMCITIOBOM MOCJIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIECHOB.

N300paxeHne 4YIE€HOB apHU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMAaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
JESTEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, IPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  TMHUTAHHE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MAaTEMAaTUUCCKUX 3HAHUH JIJI pellieHus 3a1a49 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHAM COLMAJBHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIEH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETEHIIMU U3 OIbITA JIPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble ornueckue aAefcTBu:

e BBIABIISTh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHHUS]  TOHSATWUW, YCTAHABIWMBATh CYIIECTBEHHBIA  TPHU3HAK
Kiaccu(ukanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIHe,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC 0Ka3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaWBaTh AaAPTYMEHTAIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOW 3amayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH [0 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKEe BBIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh WU WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HHPOpMALMKU M WILIIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WMH(OpPMAIMU O KPUTEPHUAM, MPEIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBUSA:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYKIACHHMA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M MMCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJICHUS C CYXKACHUSAMHU JAPYTHX
YYaCTHHKOB JUajora, OOHapyKMBaTh pa3jIiMuyve W CXOJCTBO IO3MIIMIM, B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH POPMAT BHICTYIUICHUS
C Y4€TOM 3ajay MPE3eHTANHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI NP pEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BUAbI pPadOT, JOroBapUBAThCA,
o0CyX)aTh TIPOLIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOThI
U KOOPJIMHHPOBATh CBOM [IEUCTBUS C JPYTUMHU YJIE€HAMH KOMaHIbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pEIICHUs 3aJauu (UJIU €ro
4acTh), BbIOMpATh CIOCOO pElICHHsS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATECIBHOCTH MTOCTABJICHHOW LIEJIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



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

Yucsia v BBIYMCIEHUS

BoInonHATh, codyeTas YCTHbIE M NHChbMEHHBIE MPUEMBI, apuMETHUECKHE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN POOHBIX BBIPAKCHHMA, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO ACCATUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC YU CIIA.

OKpyrJsTh Yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHUM. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW NpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHSITh MpeoOpa3oBaHus 1IEJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHU OOIIEr0 MHOXKHUTES, TPYIITUPOBKHU CIAaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

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

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a]1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACcTaBiICHUS U aHaiIM3a WH(pOpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJjacce oOydYaromMiiCs TOJIYYUT CIICIYIOIIHNE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKaMHU HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJb3Yysl MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATP TOHATHE CTENEHHW C LEJNbIM  ITOKAa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbITIONHATE TOXASCTBEHHBIE MPE0OPa30BaHUs pallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pematy nMHENHBIE, KBAaJIpaTHBIE YPAaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMECHHBIMM.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JY YpaBHCHUE WIM CHCTEMAa YPAaBHEHUM PEIICHMs, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKH 3a7aud K €€ anreOpanveckoid
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I10JIy4YEHHBIN PE3yJIbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)UueCcKyIo
WJUTFOCTPALAIO0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAUCHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku 3J€MEHTapHBIX QYHKIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIOBOM byHKUIMN
o e€ rpaduxy.

K xoHmy oOyuenms B 9 kJjacce oOydYaromMACS TOTYYUT CIICIYIOIINAE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUSA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonHsaTe apupmMeTHueckre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C HPPALMOHAJIbHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LIENBIMU MTOKA3aTEISIMU U KOPHEH, BBIYNCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATh HPUKUIAKY pE3yJabTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaABeHCTBA

Pemmars nuHeliHbIe ¥ KBaIpaTHbIE YPABHEHUS, YPAaBHEHHUS, CBOISAIINECS K HUM,
pocTeNIne APOOHO-PALUOHAIIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTe TekcTOBBIE 3amadyM  ainreOpalvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUs YPABHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHCTeMa YpaBHEHUW pELIECHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MTOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUYAIONME KBAJpAaTHOE HEPABEHCTBO, W300paxkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILIEHUH Pa3IMYHbIX 3a/1a4.

DOyHKUMHA

Pacno3naBate (QyHKIIMU W3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKH

pPacnoJIOKEHNE Ha KOOPJIMHATHOM MIIOCKOCTH rpaduKoB PyHKIMI BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03(PULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKam.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacnio3znaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUH TIPU Pa3HbIX
croco0ax 3aJaHusl.

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

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, UM POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 ArEOPAIUECKUE BHIPKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubmmoreka IIOK
. 1
4 Koopmamarst u rpaguicu. dyncim 24 https://m.edso0.ru/7£415b90
bu6nmorexa LIOK
1
> Tostopenme i 0bodmenue 6 https://m.eds00.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 4 .K 15
ucnia u Beruucienus. KpajpaTtaelie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubmmoreka IIOK
o 1 1
> YHIHHH 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero U3y4YeHHsi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 [TonsTHE panOHANBHOIO YKCIIA 1 01.09
ApundmeTnueckue JeNUCTBUA C
5 pud A 1 03.09
palMoOHATBHBIMH YHCTIAMU
ApundmeTnueckue JeNCTBUA C
3 puc A 1 05.09
palMoOHAIBHBIMH YHCIIAMU
ApndmeTnueckre 1eMCTBUS C
4 pucp A | 08.09
palMoOHATBHBIMH YHCTIAMU
Apudmerndeckne JeHCTBUS C
5 pud A 1 10.09
panMoOHATBHBIMH YHCTIAMU
Apudmerndyeckne JeHCTBUS C
6 pud A 1 12.09
paloHaIbHBIMU YHCIIAMHU
CpaBHenune, yrnopsagodnBaHue
7 p yHuopsna 1 15.09
palMoOHATBHBIX YHCEIT
CpaBHenue, ynopssoumMBaHue
3 p YHopsan 1 17.09
paIrMoOHATBHBIX YHCEIT
CpaBHeHnue, ynopssodmMBaHue
9 p YHopsan 1 19.09
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 2209 bubnmnorexa [JOK
[IOKa3aTeemM ) https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaATYpaJIbHBIM 1 24,09 bubmmoreka [JOK
IIOKa3arejieM ' https://m.edsoo.ru/7f421382




12

13

CreneHb ¢ HaTypaIbHBIM
II0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

26.09

29.09

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42154e

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

14

15

16

17

CreneHnsp ¢ HaTypaIbHBIM
MOKa3aTeneM

Pemenne ocCHOBHBIX 33124 Ha
Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MPAKTHKH

Pemennie oCHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 peallbHOI
MIPAKTUKU

Pemienve OCHOBHBIX 33214 Ha
JpoOH, IPOLIEHTHI U3 PealbHOM
MPaKTHKU

01.10

03.10

06.10

08.10

18

Pemnrenie ocHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

10.10

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCEIT

HpI/I3HaKI/I ACIIUMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT

13.10

15.10.

21

Peanbuble 3aBucumoctu. [Ipsimas n
oOpaTHast IPOMOPIMOHATBHOCTH

17.10

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH

Peanbnbie 3aBucumoctu. [lpsimas u
oOparHast MPOMOPIUOHATEHOCTH

20.10

22.10




Peanbnbie 3aBucumoctu. [lpsimas u

24 24.10
oOparHast MPOMOPIUOHATEHOCTH
KonTponbhas pabota no teme
25 nop P . 24.10
PanmonaneHble yncia
bubnunoreka LIOK
26 b 05.11
YKBCHHPIC BLIPAACHHA https://m.edsoo.ru/7f41feec
27 dopMyIibl 07.11
28 ®opMmyibl 10.11
[Iepeme e. lomyc e
29 peMeHHBbIE. JlomyCTHMBI 1211
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHUH, pACKPBITHE CKOOOK U 14.11 bubmmorexa [TOK
P > Packp ' https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIIAraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKECHH, pACKPBITHE CKOOOK U 17.11 bubmmorexa [TOK
P > Packp ' https://m.edsoo.ru/7£41£d70
TIPUBEICHNE TTOTOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQXEHUH, pacKpbITHE CKOOOK U 19.11
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U 21.11
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHHU C HATYPAIHHBIM 2411 bubnmoreka [JOK
MoKa3areyeM ' https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM 26.11 bubnmoreka [JOK
IoKa3arejaeM ' https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIBHBIM 7811 bu6muoreka [IOK

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f4218be




bub6nmoreka [IOK

37 M 01.12
HOTOTICHET https://m.edsoo.ru/7f42276e
bubnunoreka LIOK
38 M 03.12
HOTOTICHE! https:/m.eds00.ru/7422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE 05.12 bu6nmmoreka [IOK
MHOT'OYJIEHOB ' https://m.edsoo.ru/7f422af2
40 Crnosxenue, BBIMUTaHUE, YMHOKEHHE 08.12 bub6nmorexa LIOK
MHOT'OYJIEHOB ' https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE 10.12 bubnunoreka LIOK
MHOTOYJICHOB ’ https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE 12.12 bu6nmoreka LIOK
MHOT'OYJICHOB ' https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPALLIEHHOTO 15.12 bubnnorexa [JOK
YMHOXEHUS ' https://m.edsoo.ru/7f42432a
m DopMyJIbl COKPALLIEHHOTO 17.12 bubmmnoreka HOK
YMHOXEHUS ' https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO 1912 bubnmnorexa [JOK
YMHOKEHHUS ' https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPALLEHHOTO 712 bubmuoreka [IOK
YMHOXEHUS ' https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPALLIEHHOTO 2412 bu6muoreka [IOK
YMHOXKEHUS ' https://m.edsoo.ru/7f4251d0
43 Paznoxenre MHOrO4wIeHOB Ha 26.12 bubnunorexa LIOK
MHOXHUTETN ' https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOro4icHOB Ha 12.01 bubnunorexa LIOK
MHOKHTEIHN ' https://m.edsoo.ru/7f4237fe
Paznoxxenre MHOTO4JICHOB Ha
50 JI0KEHUE MHOTOUYICHOB H 14.01 bubnuorexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de




Paznoxenne MHOTOYJICHOB Ha

51 16.01
MHOXKUTEIN
KonTponbhas pabota no teme
52 [omTP P . 19.01
Anrebpanyeckue BbIpaXKEeHH
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS, 21.01
PaBHOCUJIbBHOCTh YPaBHEHH
JInHeitHoe ypaBHEHHE C OJTHOU
54 MEPEMEHHOM, PEIIEHUE JTMHEUHBIX 23.01
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OQHOU
. . bubmuoreka [{OK
55 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX 26.01
. https://m.edsoo.ru/7f420482
YpaBHEHUI
JInHeliHOE ypaBHEHHE C OTHOU
56 [IEPEMEHHOMN, peILlIeHNEe TMHENHBIX 28.01
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio 30.01 bu6mmoreka IIOK
YpaBHEHUU ' https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIIbIo 02.02 bu6nmorexa LIOK
ypaBHEHHI ' https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIisIo 04.02 but6mmorekxa [IOK
ypaBHEHUI ' https://m.edsoo.ru/7f4209a0
60 Pemrenue 3amay ¢ IOMOIIBIO 06.02 but6mmorekxa [IOK
YpaBHEHUU ' https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs 09.02 bubmuoreka [JOK
MEPEMEHHBIMH U €ro rpaduk ' https://m.edsoo.ru/7f427¢32
JInHenHoe ypaBHEHHE C IByMS b K
62 yp NBY 11.02 noaroreka 11O

MEPEMEHHBIMH U €r0 rpaduk

https://m.edsoo.ru/7f427e8a




CucreMa IByX JIMHEHHBIX

bu6nmmoreka [IOK

63 13.02
YPaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
Cucre el
64 ucreMa ziByx JUHENHBIX 16.02
YpaBHEHUH C IByMsI I€pPEMEHHBIMU
Cucrema et
65 UCTEM IiByX JMHENHBIX 13.02
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
Cucrema IByX JIMHEMHBIX
66 B 20.02
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
67 Pewrenue cucrem ypaBHeHU 25.02 bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU 27.02 bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
bubnuoreka [{OK
P i 2.
69 CLICHHC CHCTCM ypaBHCHHHU 02.03 https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN 04.03
71 Pemenue cucrem ypaBHEHUN 06.03
7 KonTponbhas pabota no teme 11.03 bubmuorexa [IOK
"JIuHeiHbIe ypaBHEHUS" ' https://m.edsoo.ru/7f421044
bu6nmorexa LIOK
K i 13.
3 OOp/IHATA TOHKU Ha MPAMOU 3.03 https://m.edsoo.ru/7f41de76
bubnunoreka LIOK
4 4 16.
7 HCTOBBIC IPOMEXKYTHH 6.03 https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH 18.03
PaccrosiHue Mexny 1ByMs TOUKaMH
76 S ABY 20.03
KOOpJAMHATHON NpAMOM
Paccrosuue me OuKa
77 TOSTHHE MEKIY JABYMS TOUKaMHU 3.03

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema 503 bubnmnoreka HOK
KOOPAMHAT Ha IVIIOCKOCTH ' https://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronpHas cucteMa 2703 bubmmoreka [JOK
KOOPIHMHAT Ha MJIIOCKOCTHU ' https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX 06.04 bubmuoreka [JOK
dbopmynamu ' https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX 08.04 bubnnoreka [JOK
bopmymnamu ' https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX 10.04
dbopmynamu
23 Urenue rpa)ukoB peabHBIX 13.04 bubnuoreka [IOK
3aBUCUMOCTEN ' https://m.edsoo.ru/7f41ea24
84 Urenue rpa(bI:IKOB peanbHBIX 15.04
3aBHUCHUMOCTEM
bu6nmoteka LIOK
I1 17.04
85 OHATHE (YHKIH 0 https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN 20.04
N . bubmuoteka [{OK
87 Croiicrsa Gymuiit 22.04 https://m.edsoo.ru/7f41f078
bubmmoreka IIOK
i i 24.04
88 CroficTsa dynicumii 0 https://m.edsoo.ru/7f41f1fe
butmmoreka [JOK
Jluneit 27.04
89 HHETHA GyHKLIA 0 https://m.edsoo.ru/7f427282
bu6nmnoteka LIOK
Jluneit 29.04
20 HHCTHaAs pyHKLIA 20 https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM 405 bubmuoreka [JOK

byHKIIUU

https://m.edsoo.ru/7f426d1e




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk ynkmmm y =[x|

6.05

8.05

94

95

96

I'padux pynkuum y =[x|
KonTponbhas pabota no teme
"Koopaunats! u rpaduky.
Oyukuun" / Beepoccuiickas
poBepouHas paboTa

Hrorosas koHTpoabHas paboTa /

Bcepoccuiickas npoBepouHas
paborta

11.05

13.05

15.05

bu6nmoreka [IOK
https://m.edsoo.ru/7f41£50a

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHIEe 3HAHUIA

18.05

98

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

20.05

22.05

25.05

27.05

bu6nmorexa LIOK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27.05

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
ara uudpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakrnueckue A p
Bcero U3yYeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 KBagpatHblii KOpeHb U3 YUCia 1 01.09 bubmorexa LIOK
AP p https://m.edsoo.ru/7f42d452

) [Tonsarue 06 upparoHAIEHOM 1 03.09 Bbu6motreka [JOK

4yucie https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble NpUOIMKEHNS 1 05.09

UPPAIMOHATILHBIX YHACEI
4 JlecaTuynbie MPUOIKCHHS 1 08.09

UPPAIMOHATBHBIX YHCEN
5 JelicTBUTENbHBIE YKCIIA 1 10.09
6 CpaBHEHHE TEUCTBUTEIBHBIX YHCEIT 1 12.09
7 CpaBHeHUE NeHCTBUTENBHBIX YUCEI 1 15.09
g ApudmeTnueckuil KBaapaTHbIN 1 17.09

KOPCHB
9 VYpaBHeHue Buaa x> = a 1 19.09
10 CgoiicTBa apuMeTHIeCKuX ] 22.09 bubmuoreka [JOK

KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaotiicTBa apuMeTUUECKUX | 24.09 bubnuotexa [JOK

KBaJpaTHBIX KOpHEH

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




[IpeoOpaszoBaHue YHNCTOBBIX 26.09
12 BBIPOKEHUM, CoAepKaIINX bubmmorexa [TOK
P > COACPaAlL https://m.edsoo.ru/7£42dd26
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX 29.09
13 BBIPAXKEHUM, COJIEPHKAITUX bubmorexa HOK
P > CONCPAEIL https://m.edsoo.ru/7f42dedd
KBaJIpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX 01.10
14 BBIPAXKEHUM, COJIEpHKAITUX bubmmorexa [IOK
P > CORCpXatt https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3oBanue YMCIOBBIX 03.10
15 BBIPOKEHUM, COACPKAIITAX bubmorexa OK
P > COnCpatl https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrereHsb ¢ MeIbIM IToKa3aTeaeM 06.10 bubmorexa [IOK
B hitps://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia. 08.10
Pa3mMepsr 00bEKTOB OKPYIKaAIOIIIETO
17 Mupa (0T AJIEMEHTapHbBIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETLHOCTH TIPOIIECCOB B
OKpYXKaroIIeM MUPe
13 CBoMCTBa CTENEHH C LIEJIBIM 10.10 bubnuoteka [JOK
roxasareJjieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C IEJIBIM 13.10 bubmuoreka [{OK
IoKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENIBIM 15.10. bu6muoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f435648
21 CBOIICTBA CTETIEHU C IIEJIBIM 17.10 bubnuotexa [JOK

ImoKasarcJjicM

https://m.edsoo.ru/7f43599a




” CBolicTBa CTCIICHH C IICJIBIM 20.10 bu6nmmoreka [IOK
IOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpéxuieH 22.10
24 KBagpaTHbiii TpExwieH 24.10
)5 Paznoxxenue kBaapaTHOTO 24.10 bubnuoreka [JOK
TPEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTO 05.11 bubmmoreka [JOK
TpEXUIICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam 07.11
27 "KBagparusie kopau. Ctenenu bubmorexa OK
AP . PHH. | ) https://m.edsoo.ru/7t42ec80
KBanpatHblii TpexuiieH
10.11 bubnunorexka LIOK
28 Anred 0
AITCOPAITCCIas ApOdE https://m.edsoo.ru/7f430382
JonycTtrMble 3HaYEHUS 12.11
29 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyecKue BhIpaKeHUs
JlomycTrMble 3HaYEHUS 14.11
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO 17.11 bubmuoreka [{OK
anredpanveckoi Ipoou https://m.edsoo.ru/7f4308e6
19.11 but6mmorekxa [IOK
2 .
3 Coxpamerne ipodeit https://m.edsoo.ru/7f430a8a
. 21.11 bubnunorexa LIOK
33 Coxpamerne npobeii https://m.edsoo.ru/7f430f44
24.11 b K
34 Cokparenue apooei nommorexa [0

https://m.edsoo.ru/7f430f44




CrnoxeHune, BRIYUTAHHUE, 26.11
35 MHOXKEHHEC U JICTICHUE bubmmorexa LOK
4 A . https:/m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
CrnoxeHune, BRIYUTaHUE, 28.11
36 MHOKCHHE U JCIICHUE bubnmorexa LHOK
Y A . https://m.edsoo.ru/7f4315¢c0
anreOpanvecKux apooei
CrnoxeHue, BBIYUTAHHUE, 01.12
37 MHOYKEHHE U JIeJICHHE bubmorexa HOK
Y 8 o https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CrnoxeHue, BLIYUTAHUE, 03.12
38 MHOKEHHE U JICTICHUE bubmorexa HOK
Y A o https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeobpazoBanue BhIpaeHUH, 05.12
39 CoJIepIKaIINX aareOpandecKue bubmmorexa LOK
Flepraiit P https://m.edsoo.ru/7f43259c¢
Ipobu
[TpeoOpa3oBaHue BbIpAXKEHUH, 08.12
40 coACpIKaIIMX areOpandecKue bubmorexa LHOK
Aepxam P https:/m.edsoo.ru/7f432736
Ipobu
[IpeoOpa3zoBaHue BEIpAKEHHIA, 10.12
41 cop e )Ilza HX anreo I;I/IIICCKI/IC bubmmorexa HOK
Aepxam P https:/m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme 12.12 bu6muoreka [IOK
"AnreOpanyeckas 1po0b" https://m.edsoo.ru/7f431d36
43 KBaapatHoe ypaBHEeHHE 15.12 bubmorexa [IOK
s P https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE 17.12 bubmorexa [IOK

https://m.edsoo.ru/7f42eela




19.12 bub6nmoreka [IOK
45 HenonHoe kBagpaTHOE ypaBHEHNE
https://m.edsoo.ru/7f42eela
46 ®dopmya KOpHEH KBaJpaTHOTO 22.12 bubmuorexa [{OK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®dopMya KOpHEH KBaIPaTHOTO 24.12 bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42£3f6
43 ®opmysa KOpHEH KBaIpaTHOTO 26.12 Bbu6motreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera 12.01 bubnuorexa [IOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera 14.01 bubnunoreka LIOK
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOAAIIUXCS 16.01 Bbu6mmoteka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHUH, CBOAAIIUXCS 19.01 bubmuoreka [IOK
K KBaJpaTHEIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue apodHO- 21.01 bubnmoreka [JOK
paluoHalIbHBIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- 23.01 bubnuoreka [IOK
pauroOHAIbLHBIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TeKCTOBBIX 3a/1a4 € 26.01 bubmuoreka [IOK
MMOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42£75¢
56 Pemenne TeKCTOBBIX 3a/1a4 € 28.01 but6mmorexa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme 30.01 bu6muoreka [IOK
"KBanpatubsie ypaBHeHUS" https://m.edsoo.ru/7f4301{2
53 JIuneliHOEe ypaBHEHME C 1BYMs 02.02

MepeMEHHBIMH, €T0 TpaduK,




59

60

MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJIbIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IBYMsI
NEePEMEHHBIMH, €ro rpaduk,
MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

JInneliHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpauk,
IPUMEpHI pellieHHs] ypaBHEHH B
LEJIBIX YUCIIax

04.02

06.02

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

09.02

62

63

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU

11.02

13.02

64

[Ipumeps! pemieHust cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

16.02

65

66

67

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

I'paduueckas uHTEpHIpETAIUSI
YPaBHEHUS C JBYMS IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'paduueckas uaTEpHIpEeTAIUSL
YPaBHEHHUS C ABYMs IEPEMEHHBIMU

18.02

20.02

25.02

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6

bubnunorexa LIOK
https://m.edsoo.ru/7f43d6d6




Y CUCTEM JIMHEHWHBIX YPaBHEHUM C
JIBYMSI IEPEMEHHBIMU

68 Penrenue TeKCTOBEIX 3amau cv 27.02
MOMOIIbIO CUCTEM YpaBHEHUU
69 Pemienne TeKCTOBBIX 3a/1a4 cv 02.03
MIOMOIIIbIO CUCTEM YpaBHEHUI
70 Perienyie TeEKCTOBBIX 33734 cv 04.03
MOMOIIbIO CUCTEM YpaBHEHUI
71 qI/ICj'IOBBIe HEpPaBEHCTBA U UX 06.03
CBOICTBa
7 qI/ICjIOBBIe HEPaBEHCTBA U UX 11.03
CBOMCTBA
73 HepaBeHcTBO ¢ 071HOM TTEpEMEHHOM 13.03
74 Jlunelinbie HEPaBEHCTBA C OJTHOM 16.03 bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunHeliHble HEpAaBEHCTBA C OQHOU 18.03 bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 Jlunelnsie ilepaBeHCTBa C OHOMH 20.03
MEPEMEHHOMN U MX pEIICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C 23.03 bubnmnorexa [JOK
OJHOI IEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHENHBIX HEPABEHCTB C 25.03 bu6muoreka [IOK
OJIHOM IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TMHENHBIX HEPABEHCTB C 27.03

OJHOI MEPEMEHHON U X PEIICHUE




N3o0pakeHue penieHus TMHEHHOTO 06.04
80 HEpPAaBEHCTBA M X CUCTEM Ha bubmmorexa [OK
p = . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOM
N3o0pakeHne penieHus TMHEHHOTO 08.04
81 HEPaBEHCTBA U UX CHCTEM Ha bubmmorexa [OK
p 5 . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOH
KonTtponpsHas pabora mo Temam 10.04
82 "HepaBenctBa. CucreMbl
ypaBHeHUN"
13.04 bubnunorexka LIOK
83 Homsrmue pymnximn https://m.edsoo.ru/7f433c12
84 OO6nacth onpeneneHus u 15.04 bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (HYHKIIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsbI 3a1anus QyHKIUH 17.04
86 I'padux pynkumu 20.04
g7 CaoiicTBa QyHKIIUU, UX 22.04
oToOpaxkeHHne Ha rpaduke
28 Urenue u noctpoeHue rpapukoB 24.04
byHKIMMA
29 [Tpumeps! rpadukoB GyHKINH, 27.04
OTPaXKaIOIIUX PeaIbHbIE TPOLIECCHI
DyHKIINT, OMHUCHIBAIOIITHE TIPSIM 29.04
90 u 2)116{ aTHYIO IIPOIIO II/IIIOHaJIlI:HBI}:O bubmorexa [IOK
PATHYIO HPOHopH https://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpaduKu
91 ['unepOomna 4.05




6.05 bub6nmoreka [IOK
02 Tunepoona https://m.edsoo.ru/7f4343e2
8.05 bubnuorexa [JOK
— 2
o3 Ipacux pynicunn y =x https:/m.edsoo.ru/7f434572
Oyukiun y =x2, y=x3,y=VYx,y = 11.05
94 |x|}']r I:(bnrjecmey CLHGH)I;C ’ buomorexa LIOK
- Tpagu p 5 https://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
[ToBTOpEHKME OCHOBHBIX MOHATUN U 13.05
METOIOB KYpPCOB 7 U 8 KJIaCCOB,
95 06062I GHI/I}GII:;HaHI/Iﬁ / bubmorexa HOK
. . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabora
Hrorosast KoHTpoIbHAS padoTa / 15.05
96 Bce occnﬁCKal;Ipn OBE ;)‘IHaH bubmorexa HOK
P POBCp https://m.edsoo.ru/7f434eb4
paborta
IToBTOpEHNE OCHOBHBIX IIOHATHH U 18.05
97 METOJI0B KypCOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX IIOHATHH U 20.05
98 METO (I;)B KypcoB 7 1 § KJ1accoB bubmorexa HOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHK e 3HAHUH
IToBTOpEHNE OCHOBHEIX IIOHATHH U 22.05
99 METO (l;)B KypcoB 7 1 8 KJ1accoB bubmorexa [IOK
/OB KYPeoB /1 ’ hitps://m.edso0o.ru/7f437510
000011IeHe 3HAHUH
IToBTOpEHNE OCHOBHEIX OHATHI U 25.05
p bubnunoreka LIOK
100 METOJIOB KypcOB 7 1 8 KJIacCOB,

000011IeHNEe 3HAHWI

https://m.edsoo.ru/7f4376b4




IToBTOpEHKHE OCHOBHBIX MOHATUN U
101 METO/IOB KypCOB 7 U 8 KJIacCOB,
00001IeHNEe 3HAHNI

IToBTOpEHHE OCHOBHBIX MOHATUN U
102 METOJI0OB KypcOB 7 1 8 KJIacCOB,
000011IeH1Ee 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27.05

27.05

bu6nmoreka [IOK
https://m.edsoo.ru/7f436b88

bu6nmoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kourpoabnble IIpakTHyeckue Aara tupposhie
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypenr
Pammmonansnable uncna,
1 HMppalrOHaJIbHbIC YUCIIA, KOHEUHbIC 1 02.09
1 OECKOHEYHbIE IeCATUYHBIE IpOOHU
MHOXECTBO I1€UCTBUTEIHHBIX
2 qucen; NeUCTBUTEIILHBIC YHcIa Kak 1 03.09
OECKOHEUYHBIE NECATUYHBIEC TPOOH
B3anmHO o1HO3Ha4YHOE
COOTBETCTBUE MEXAY MHOKECTBOM
3 JNEUCTBUTENLHBIX YUCE U 1 05.09
MHOKECTBOM TOUYEK KOOPAMHATHOM
IPSAMOi
CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
4 apudmeTnuecKue AeUCTBUS C 1 09.09
JIEHCTBUTEIIbHBIMU YUCIIAMH
5 [Tpubnmxénnoe 3HaYeHUE | 10.09
BEJIMYMHBI, TOYHOCTH MIPUOTUKCHUS '
OkpyrieHue uncen 1 12.09
OkpyrieHue yucen 1 16.09
2 [Ipuknnka I/\I’ OILICHKA Pe3yJIbTaTOB 1 17.09
BBIYHCIICHUN
9 [Ipuknaka u OlleHKa pe3yabTaTOB | 19.09

BEIYHCIICHUN




JIuneitnoe ypaBHenue. Pemenue

bu6mmorex [IOK
10 ABHCHHI, CBOJAIIMNXCS K 23.09
ypast et https://m.edsoo.ru/7f43bf66
JIUHEHHBIM
JIuneitnoe ypaBHenue. Pemenue
11 ypaBHEHUH, CBOJAIINXCS K 24.09
JIMHEUHBIM
KBanparHnoe ypapuenue. Pemenue
12 aBIfeHPIfI cy;)o SIITUXCS K 26.09 bubmorexa HOK
yp » CBOUIH ) https://m.edsoo.ru/7f43c542
KBaJAPaTHBIM
KBanparHnoe ypapuenue. Pemenue
13 aB}I;)eHI/Iﬁ Cylf)OI[HIIII/IXCﬂ K 01.10 Bubmuorexa LIOK
P ’ ) https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnunoreka LIOK
14 bukBanpaTHbie ypaBHSHHUS 03.10
P P https://m.edsoo.ru/7f43¢3d0
bubmmoreka IIOK
15 bukBanpaTHbie ypaBHSHHUS 07.10
P P https://m.edsoo.ru/7f43¢3d0
[Ipumeps! perieHust ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN 08.10
pa3iIoKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! perieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN 10.10
pasoKeHUEeM Ha MHOKHTEITH
13 Penenune npo6GHO-paIiOHATBHBIX 14.10 bubmuoreka [JOK
yYpaBHEHUN ' https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIiOHATBHBIX 1510 bu6muoreka [IOK
ypaBHEHHUH ' https://m.edsoo.ru/7f43c¢9b6
Pemenne TekCTOBBIX 3a0a4
20 A 17.10

anreOpanvdecKuM METO0M




21

22

PerieHne TEKCTOBBIX 33124
anredpanvdeckuM METO0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

21.10

22.10

23

24

25

KontponbHas pabora o Teme
"VpaBHEHHUs ¢ OIHOM epeMeHHON'

'
VYpaBHeHUeE ¢ IByMs IEPEMEHHBIMU
U ero rpadux

VYpaBHeHUe ¢ ABYMS IEpPEMEHHBIMU

U ero rpaduk

24.10

05.11

07.11

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

bubnunorexka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JIMHEHHBIX
YpaBHEHHIA C IByMsI TIEPEMEHHBIMHU
U €€ pereHne

11.11

27

28

29

Cucrema IByX JIMHEUHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
U €€ pereHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
U €€ penieHue

Cucrema IByX JINHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHue

12.11

14.11

18.11

30

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHU

19.11

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cuctem nByX ypaBHEHHUH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

21.11

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a




Peuienue cucrtem IByX ypaBHEHUH,

32 OJHO U3 KOTOPBIX JINHENHOE, a 25.11
JIPyroe — BTOPOM CTEIIEHU
Pemuienue cucrtem IByX ypaBHEHUH,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a 26.11
Jpyroe — BTOPOH CTENEHU
I'paduueckas unTeprperanys
34 CHUCTEMBbI YPaBHEHHI C IBYMs 28.11
HepEeMEHHBIMU
Pemrenne TekCTOBBIX 3a/1a4
35 02.12
anreOpanyecKuM crnocobom
Penienue TekcToBBIX 3a1a4
36 . 03.12
anreOpanyecKuM crnocobom
Konrponbnas pabora no reme
37 +OHTP paboTa t 05.12
CucreMsl ypaBHEHUI
YucnoBble HEPABEHCTBA U UX
38 . 09.12
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX 10.12 bubmuoteka [IOK
CBOMCTBA ' https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIC HEPABEHCTBA C OJJHON 12.19 bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE ' https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OJTHOM 16.12 bubmmnorexa [JOK
MIEPEMEHHOM U UX PEIICHUE ' https://m.edsoo.ru/7f43af08
4 JIuneiiHble HEpAaBEHCTBA C OJHOU 1712 bubmuorexa [IOK
IIEPEMEHHOM U UX PEIICHUE ' https://m.edsoo.ru/7f43af08
CucTembl TMHENHBIX HEPABEHCTB C
43 19.12

OJHOM NEPEMEHHON U UX PELICHUE




CucreMbl TUHEMHBIX HEPABEHCTB C

44 N g 23.12
OJIHOY MIEPEMEHHOMN U UX pEIICHHE
CucTembl TUHEHHBIX HEPABEHCTB C
45 y . 24.12
OJIHOI IEpEMEHHOMN U UX peLICHHE
46 KBagparnsie HepaBeHCTBA U UX 26.12 bubmuoreka [JOK
perieHue ' https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX 13.01 bubnnoreka [JOK
peurenue ' https://m.edsoo.ru/7f43b21e
43 KBaapaTHbie HEpaBEHCTBA U UX 14.01 bubmmoreka [JOK
pelieHue ' https://m.edsoo.ru/7f43b5a2
KBanparusie HepaBeHCTBA U UX
49 Ap P 16.01
pelieHue
KBanpaTHble HepaBeHCTBA U HX
50 P P 20.01
pelieHne
['padmyeckas uHTEpHIpETAIIUS
51 HS ;.bBeHCTB u CI/ICTSMI:;IC ABEHCTB C 21.01 bubmmorera [OK
P P ' https://m.edsoo.ru/7f43b098
JIBYMsI IEpEMEHHBIMU
I'padmnueckas uaTepripeTanys
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C 22.01
JIBYMsI IEpEMEHHBIMU
KonTponbhas pabota no teme
53 £ HTPOJIBH SI}Z') Ta 0 TEM 2301
HepagencrBa
54 Kanparuunas ¢pynkuus, e€ rpagux 2701 bu6muoreka [IOK
1 CBOMCTBA ' https://m.edsoo0.ru/7f4396¢c6
55 KBanparuunas ¢pyHkus, e€ rpaduk 28.01 bu6muoreka [IOK
W CBOMCTBA ' https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkus, e€ rpadukx 30.01 bubmuotexa [JOK

U CBOICTBa

https://m.edsoo.ru/7f4399b4




57

58

59

[TapaGomna, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CAMMETPHH
napaboJIbI

[Tapabosna, KOOpAMHATHI BEPIIMHBI

napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

03.02

04.02

06.02

bu6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

10.02

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

62

63

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

[TapaGomna, KOOPAUHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPUHU
napaboJIbl

I'paduxu pynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

11.02

13.02

17.02

bubmuoreka [IOK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkumit: y = kx, y=kx +

b, y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkumit: y = kx, y=kx +

b, y=k/x, y=x3, y=vx, y=[X|

18.02

20.02

24.02

67

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|

25.02




I'padpuku dyaxmmii: y = kx, y =kx +

68 b, y=k/x, y=x*, y=vx, y=Ix| 27.02

69 KonTponbhas pabota no teme 03.03 bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncnoBoi 04.03 bubnuorexa [JOK
[IOCJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3amanue nociae0BaTeIbHOCTH

71 PEKyppeHTHON (HOPMYIIOH 1 06.03 bubmmorexa [TOK

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

¢dopmyIoii n-ro yieHa

7 Apudmerndeckas u 10.03 bubmmoreka [JOK
reoMeTpUYEeCcKas IpoOrpecCcuu https://m.edsoo.ru/7f43ed7e

7 Apudmernyaeckas u 11.03 Bbu6mmoteka [JOK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43f3b4
@DopMyIBI N-TO YJIeHA

74 apudMeTHIeCcKon u 13.03 bubnnorexa [JOK
r€OMETPUYECKON MPOTrPECCUid, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YICHOB
@DopMyIBI N-TO YJIeHA

75 apupMeTHIeCKON U 17.03 bubmuorexa [IOK
r€OMETPUYECKON MPOTrPECCUi, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YICHOB
@DopMyIBI N-TO YJIeHA

76 apuMeTHIECKON U 18.03 bubmuoreka [JOK
reOMETPUYECKON MPOTrPECCU, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 DopMyIIbl N-TO 4IeHA 20.03 bu6muoreka [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43f72e




78

79

80

81

FeOMETPUUYECKON MPOrPECCUid,
CYMMBI NIEPBBIX N YWICHOB

®opMyIbl N-TO YJIeHa
apudMeTHIECKON 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI MIEpPBBIX N YICHOB

N3o0paxenue 4ieHoB
apuMeTHIecKoil u
reoOMETPUUYECKON Tporpeccuid
TOYKaMH Ha KOOPJMHATHOMN
TUIOCKOCTH

N3o0paxeHue 4ieHoB
apu(pMeTHUECKON U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

JInHelHbI 1 DKCIOHEHIIUATbHBIHN
pocT

24.03

25.03

27.03

07.04

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

82

Crno’xHbIe MPOLIEHTHI

08.04

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoXHEIS IMPONLCHTELI

KonTponbhas pabota no teme
"YucoBble MOCIEN0BATEIHLHOCTH "

10.04

14.04

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

but6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenwue, 0600IIEHNE 1
CHCTeMaTH3alus 3HaHUM. 3aIuCh,
CpaBHEHUE, JCHUCTBUS C
JIEUCTBUTEIbHBIMHU YUCIIAMHU,
YUCJI0Bas nmpsimast

15.04




86

87

88

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.
[IpolieHThI, OTHOIICHHUS, TPOIIOPITUU

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLM 3HAHUIA.
OxkpyrieHue, npuOIKeHNE, OlCHKA

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETUUCCKIM
crocooom

17.04

21.04

22.04

bubnunorexka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
CII0COO0M

24.04

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 33J1a4 apUPMETHISCKUM
CIIocoooM

28.04

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

91

[ToBTOpenue, o6obIIeHNE 1
CHUCTEeMaTU3als 3HaHH.
[IpeoOpazoBanue anredbpanyecKux
BBIPXEHHH, TOMYCTHUMbIE 3HAYCHUS

29.04

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

92

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.
[IpeoOpazoBanue anredbpanyecKux
BBIPAXXCHHH, TOMMYCTHMBIC 3HAYCHHUS

05.05

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHnue, 0600IEeHNE U
cCUCTEMaTH3alysI 3HaHUH.

06.05

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.

bubnunoreka LIOK

94 08.05
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600IICHNE 1

95 cucreMaru3anus 3HaHui. OyHKIUM: 12.05 bubnunorexka LIOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpeHnue, 0600IICHNE 1

96 cucreMarusanus 3HaHui. OyHKIUM: 13.05 bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

97 cucremaTusanus 3HaHuil. OyHKInuu: 15.05 bubnuoreka [IOK
MIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

08 cucremaTusanus 3HaHuil. OyHKIuu: 19.05 bubmuoreka [IOK
MIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

99 CHCTeMaTH3aIs 3HAHHH. 20.05 bubmuoreka [{OK
['padpuaeckoe pereHue ypaBHEHUI https://m.edsoo.ru/7f445516
U UX CHCTEM

100 [ToBTOpeHnue, 0600IEeHNE U 2205

cCUCTEMaTH3alysI 3HaHUH.




101

I'padpuaeckoe pereHue ypaBHEHUI
U UX CUCTEM

HtoroBast kKoHTpoJIbHAs paboTa

26.05

102

O00011eHUE U CUCTEMATU3ALMS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

27.05







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa3OBaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUSA

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxoguts  3HaueHUs  4YMCIOBBIX  BBIPAXKCHHMM,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT oaHOM (QopMbl 3amucu 4yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTh uucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHW YUCIOBBIX BBIPAKCHUN. BBINOTHATH JOEUCTBUS  CO

CTCIICHAMMU C HATYPAJIbHBIMU IOKAa3aTCIISIMU

1.7

1.8

2.1

HpI/IMeHHTL MNPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YNCET

Pemate  IIpakTHKO-OPUEHTHUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTEIO  BEJIMYUH,
MIPOLICHTAMH, HMHTEPIPETUPOBATh PE3yJabTaThl pEIIECHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB
Anrebpanyeckue BbIpaKeHHs

Hcnonw30BaTh air e6pa1/1quI<y10 TCPMUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOr0 MaTepuaa
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2.3

Haxomuts 3HaueHuss OyKBEHHBIX BBIPAKEHUNW TpU  33JaHHBIX
3HAYCHUSX MEPEMEHHBIX

BremonaaTs Hpeo6pa303aHH;1 LOEJIO0Iro BBIPAKCHUA B MHOI'OYICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOYJIEH, HPUMEHATH (OPMYNBI KBaJapara CyMMBbl M KBajapaTa

Pa3sHOCTH

2.5

OcymliecTBIATh  Pa3/I0)KEHUE MHOIOWIEHOB HA MHOXUTEIU C
MOMOIIBIO BEIHECEHUS 32 CKOOKU OOIIETr0 MHOXKHTEIS, TPYIITUPOBKH

clIaraeMbIX, IPUMEHEHHS POPMYJIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

2.7

3.1

3.2

[TpumeHsTH NpeoOpazoBaHKsI MHOTOUJICHOB IS PELLICHUS pa3IMYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTENIMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX

YPaBHEHMH U X CUCTEM

33

3.4

[TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLIMXCS  pELICHUEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIUHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
C ABYMs NIEPEMEHHBIMU; MOJIb3YACH I'paKOM, TPUBOIUTH IPUMEPHI

pEIIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucrteMbl ByX JIMHEWHBIX ypPaBHEHMH C  JByMs
MEPEMEHHBIMH, B TOM YHUCIIE TpaduyecKu

CocCTaBIATh U pelIaTh JUHEHHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
YPaBHEHHUH 110 YCIOBHIO 337a4d, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4M MTOJIY4EHHBIN pe3yibTaT

Koopaunats! u rpapuku. @yHKmm

N3o0paxath Ha KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pauqec1<0M SA3BIKE




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM I10 3aJaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku THHEHHBIX GyHKIUNA. CTpOUTh rpaduK QPYHKIUH Y

= [x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS U aHalu3a
uHpOpMAalLIMK, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

1.1

1.2

Hcnonp30BaTh  HayajbHbIE  NPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JEMCTBUTENBHBIE YHUCIIAa TOYKAMU HAa KOOPIWHATHOM
IPSAMOM

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3Ysl NP HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHHU, UCIIOJIb3Y CBOMCTBA KOpHeﬁ

1.3

2.1

Hcnonp30BaTh 3amucu OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsSITh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSTH
npeoOpa3oBaHMsl BBIPAKEHUM, COACPIKAIIUX CTETICHH C IICJIBIM

IIoKa3aTcjieM
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BBITTOMHATE  TOXIECTBEHHBIE TMPEOOpPA30BaHUSA  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOIOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumensTh IpeoOpa3oBaHUsl BHIPAKEHUHN ISl PELICHHs Pa3IuYHbIX

3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPpCMCHHBIMU

IIpoBoauTh mpOCTEHMIINE HCCIECNOBAaHUS YPAaBHEHMH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (GOPMYNIHMpPOBKM 3amaunm K &
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTABJICHHS YPaBHEHHS WU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4u HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHHS,
OILICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 HILUTIOCTPALIUIO MHOKECTBA peIlIeHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKINU
[TonuMate ¥ HCMONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK

(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEeNsITh CBOMCTBAa (QDYHKIIUU
o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIUHM BUJIA:

y=k/x

kix




, Y =x%,y = x*, y = [X|, OMXCHIBaTh CBOMCTBA YUCIIOBOMN (PyHKIMH 10 e
rpadguky

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YIOPAA0YMBaTh PAlMOHAJIBHBIC M HpPpaAlMOHAIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY

pe3ynbTaTa BEIYHACICHUN, OLICHKY YHCIOBBIX BBIPAKECHUMN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

2.4

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMEHHBIMU

[IpoBOANUTE TIPOCTEHIINE WCCIECIOBAHUA YPAaBHECHUM M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM YypaBHEHUE

WM CHCTEMA YPaBHEHHH pellIeHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPJAMHATHOH IIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K0d3((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3piBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| © ONUCHIBAThH

CBOWCTBA (PYHKIUH

33

Crpouth u u300paxarb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTHMYHBIX (QYHKIHUM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOM KHU3HM, (U3MKH,

reoOMEeTpUn

Apudmerndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 UM TE€OMETPUYECKYIO IMPOTPECcCUU
NP pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOpMYT n-TO 4iieHa
apupMeTHUeCcKOil ¥ TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI MEPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHCIC 3aJayu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 YHucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyroi. IloHsATHE pamMOHAIBLHOTIO 4YKCIIA, 3alKMCh, CPABHECHHE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
T Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
' pealibHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crenenb C HaTypaJdbHBIM IIOKa3aTeJleM: OIMpeJesieHue, mpeoOpa3zoBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
' Tpu OCHOBHBIE 33]1a4M Ha IPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON PAKTUKA
s [IppuMeHeHHe TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
. HaTypaJIbHbIX YHUCEI
L6 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOparHas
. MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
1 [IepeMeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBienyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (DOPMYIIBI.
. Beruucnenus no popmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Opnowienbl 1 MHOrouIeHbl. CTeneHs MHOTOWIeHa. C10KeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMbl U KBajapaT
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKUTEN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWwia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIIBHOCTh YPaBHEHUM
19 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOrO
' ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHECHUN
33 CocraneHre ypaBHEHUH 1O YCIOBHIO 3a/1a4u. Pelenne TeKCTOBBIX 3aa4 ¢
. IMOMOIIBIO YPABHEHUI
34 JIuneiiHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
CucremMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs INEpEeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH crlocoO0OM MoACTaHOBKH. [IpuMeph! penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha npsMoi
42 Uucnoble MpoMeXYTKH. PaccTosiHue MeX 1y ABYMSI TOUKaMU KOOPAMHATHOU
. IpsIMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opaAUHATA
' TOYKHM HA KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3axanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
. 3aBUCUMOCTEN
4.5 ITonsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JMHEWHBIX YPaBHEHUH M CUCTEM JIMHEWHBIX
. YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BBIYUCTIECHUS
1 KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 uppalMoHaIbHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHYecKHMX KBAJpPATHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA




9 KJIACC

1.3 CreneHb ¢ 1eNnbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia
2 Anrebpanyeckue BoIpaKeHUS
51 KBagpatuelii  TpEXuieH, pa3jioKEHUE KBAJApPaTHOTO TPEXWIEHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei
2.4 PanrionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUM C ABYMs IepeMeHHbIMU. [Ipumepsl perienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIUA
i1 [lonstne @ynkuuu. OOIaCTh ONpeAenaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 @DyHKIIUM, OINUCHIBAIOUINE TNPSAMYI0 W OOpaTHYIO HPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucna v BBIYUCICHUS
1 ParonanbHble 4Kcia, WppalMOHATbHBIE YHCIIA, KOHEUHbIE M OECKOHEYHbIE
. JECATUYHBIC POOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KaK
1o OecKOHEYHbIE JecSITUYHBIE IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
. MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCE W KOOPAMHATHOM NPSMOM.
CpaBHeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenusi, mpuoOIMKeHHS, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAFOIIIETO MUPA,
14 JUIMTETILHOCTh MPOIECCOB B OKpyXkarouiem mupe. [IpubnmkénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpubimxkeHus. Oxkpyriaenue uncen. [Ipukuaka u oneHka
pE3yNbTaTOB BBIUMCICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHenue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaIPATHBIM
4 buxBanpatHoe ypaBHeHue. IIpumMepsl pelieHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIU
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €ro Tpauk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
59 Pemenne crucreM ByX ypaBHEHMH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEpIIpEeTALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpeMEHHBIMU
2.11 Permienue TekCTOBBIX 33aau alredpandeckuM crocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenre TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBagparHbsle HEpaBeHCTBA




['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NEePEMEHHBIMH

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaThI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU TapadoJIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 ux CBOMCTBa

3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduxu QyHKIMIA , 1 X CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

il Onpenenenne U CriocoObl 3aJaHUS YMCIOBBIX MOCIEI0BATEIBHOCTEH. 3a1anne
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioif n-ro wieHa

42 Apudmernueckas mnporpeccus. PopMmynbl n-ro wieHa apuMeTHuecKoit
' MPOTPECCUU, CYMMBI TIEPBBIX /1 YICHOB

43 I'eomerpuueckas mnporpeccus. PopMyinbl n-ro WieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

44 N300pakeHre 9iIeHOB apu(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuit
' TOYKaMH Ha KOOPJMHATHOM MII0CKOCTH. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ10KHbBI€ MPOLEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, MUKI, TPUMEHATh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHHE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypalbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, LeJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YHOpSAAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJIEH, alredpandeckas
Ipo0b, TOXJIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIECHH
OOJpIlIe €AWMHUIBI, YMEHHE BBITIOJHATH PAacu€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHCJI€ C HCIHOJIb30BaHWEM (OPMYN Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHALHEIC YPaBHEHUS C OJHON NMEPEMEHHOM, CHUCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3a]ad; yMEHUE MHCII0NIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi M300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEPUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIMS,
oOpaTHasi NPONOPIUMOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKOMH, WCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, ISl peIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE

BbIpaXaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIEOBATENIBHOCTEH, (hOPMYJIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MTOKYTIOK ¥ YCITyT, HAJIOTH, 3aJ]a4H U3 00JIaCTH YIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Ipsimas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeIuaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMUK,  IMapajuiejiorpamMm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIbHO TOYKH U MPSIMOI; YMEHHE paclo3HABAaTh PAaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETpUUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA NJAHHBIX W PCHICHUA 3aa4, B TOM YHCJIC U3 APYTUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  IMPEoOpPa30OBBIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHITHUSMU: CIYYaHBIM OMBIT (CIy4daHBINA
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pEIIaTh
3aja4d METOJOM OPraHU30BAaHHOTO Mepedopa U ¢ MCHOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHI U SBIICHUI, TOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIMIEM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTJAECIBHBIEC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINICCKHE IPOOH

13 Panmonaneupie uncia. Apudmernyeckue onepanud ¢ paloHaJIbHBIMU
. YyHuCcllaMu

» JeiictButensubie yncia. ApudMeTHUYECKHe ONepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmkE€HHbIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIUMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM nokasareneM. CTeneHb C pallMOHAJIbHBIM I1OKAa3aTeJIeM.
. CBoiicTBa CTeNEHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelicTBus ¢
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI UM COBOKYIHOCTHU
. YpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypOBEeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61mecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe Maxkaperues FO.H., Munrok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

Metoauyeckoe nocobue K npeIMeTHON JIMHUM Y4eOHUKOB 110 anredpe 7-9 kiacc
1O. H. MakapsriueBa, H. I'. Munatok, K. Y. HemkoBa u n1p.Mocka
«IIpocsemenue», 2023
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. bu6anoreka IJOK



2..http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5. http://intergu.ru/
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