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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXONKICHUU U CYIIHOCTH alireOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIMMBIX JJIs aJaNTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasioruto.  OOydeHue  anrebpe  mpeamnojaraeT  3HAUUTENBbHBIH — 00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYyTMMH €ro JHMHHUAMH. B Xone wu3yueHuss ydyeOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJEHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW MJiA
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOI'O OOUIEro 00pa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT PallMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, I OCBOEHHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITUXCSI YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

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



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Jpo6u 0OBIKHOBEHHBIE U ACCATUYHbIE, IEPEX0]T OT OJTHON (OopMBbI 3anucu ipodeit k Apyroi. [loHsTHE parmoHaIbHOTO
4ucla, 3aluch, CPaBHEHUE, YMOPSIOYMBAHHE PAlMOHAIBHBIX 4uceld. ApudmeTndeckue ACHCTBUSA C palOHAIbHBIMU
yuciamu. Pelienue 3a1ay u3 peanbHON MPaKTUKK HA YacTH, HA APOOH.

CremneHb ¢ HaTypaJIbHBIM MTOKA3aTesIeM: OIpeiesieHne, IpeoOpa3oBaHUE BEIPAKEHUI Ha OCHOBE OIPEEIICHHS], 3aIIUCh
OonpmMx uucels. [IponeHTsl, 3anuch TPOLEHTOB B BUAE ApOOM U ApoOH B BUJIE MPOIEHTOB. TpH OCHOBHBIE 33Ja4d Ha
IIPOLICHTHI, PELIEHUE 33]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHnE TPU3HAKOB JETUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATyPaJIbHBIX YUCET.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi U oOpaTHask IPOMOPLIMOHATILHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepeMeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlonmycTrMble 3HaueHUs nepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEXIy BEJIMUYMHAMH B Buie QopMynbl. Beramcienus no ¢opmyrnam. [IpeoOpaszoBanue OyKBEHHBIX
BBIPKEHUI, TOKJIECTBEHHO PaBHBIC BBHIPAKEHMUSI, TIpaBUiIa MPeoOpa3oBaHUsl CYMM U TIPOU3BEIACHUH, MPaBUIa PACKPHITUS
CKOOOK U MPUBEACHUS MOJOOHBIX CIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOTOWIEHbl. CTeneHb MHOrowieHa. CiokeHHe, BhIYMTAHWE, YMHOKEHUE MHOrO4JIeHOB. DPOpMyIIb
COKpAIIEHHOI'O0 YMHOXKEHMSI: KBaJapaT CYMMbl M KBajapar pazHocTH. dopmyna pa3HOCTH KBajapaToB. Pa3znoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHuUe, KOpeHb YpaBHEHHUSI, MPaBUIIa IPEOOPa30BaHUsl ypaBHEHUS, pABHOCUIILHOCTh YpaBHEHUH.

JInHenHoe ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIIO KOPHEN JUHEMHOTO YPABHEHUS, PEIICHUE JTUHEUHBIX YPABHCHUU.
CocraBneHnue ypaBHEHHI 110 YCIOBUIO 3a7a4l. PelieHne TEKCTOBBIX 3a1a4 ¢ TOMOILBIO YPaBHEHHU.



JluneitHoe ypaBHEHHE C JBYyMsI MEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JHMHEWHBIX YpaBHEHHUU C JBYMS
nepeMeHHbIMH. Perienne cucteM ypaBHEHHH criocoOOM MOACTaHOBKH. [IpuMeps! pereHusi TEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIMHA

Koopaunara Touku Ha npsiMoii. YucaoBbie TPOMEKYTKU. PaccTosiHue MKy IByMsI TOUKaAaMHU KOOPAUHATHOW MPSMOH.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alciucca U opAMHATA TOYKM Ha KOOPAMHATHOM IJIOCKOCTH.
[Tpumeps! TpadukoB, 3a1aHHbIX GopmynamMu. Utenue rpadukoB peanbHbix 3aBucuMmoctei. [lonstue ¢ynkmuu. ['paduk
¢yukuuu. CpovictBa (yHkiuil. Jluneninas ¢ynkius, e€ rpaduk. I'paduk ¢ynkuuu y = |X|. I'paduueckoe perieHue
JIMHEVHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUN.

8 KVIACC

Yucaa v BBIYMCICHUA

KBanpaTHsbiii kopenb u3 yucia. [lonarue 06 upparmoHanbHoM yucie. JlecaTuunbie TpUOIMKEHUS UPPAlMOHAIBHBIX
yucen. CpoiicTBa apuMETHUECKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHHE K MPEOoOPa30BaHUIO UYHUCIOBBIX BBIPAKCHUN U
BBIUMCJICHUSAM. [[eCTBUTENIBHBIC YHCIIA.

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

AuredpanvyecKue BbIPpAKEHUA

KBanparHsiil TpEXWICH, pa3I0KEHUE KBAAPATHOIO TPEXUIICHA HA MHOKHUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanydeckoi qpodu. CrnoxkeHne, BBIMUTaHUE, YMHOXKEHUE, JICJICHUE
anreOpanyeckux apooeit. PalinoHanbHble BRIpAXKEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUH,
CBOJISIIIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiiniue 1poOHO-paliMoOHaIbHbIC YPAaBHEHHUS.

['padrueckass mHTEpHIpeTanys ypaBHEHUH C JABYMS TEPEMEHHBIMH M CHCTEM JIMHEWHBIX YPaBHCHUU C JBYMS
NepeMeHHbIMU. [[prMepBI pelIeHrss CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckKuM CrocoOoM.



YucnoBele HEPABEHCTBA M X CBOMCTBA. HepaBeHCTBO ¢ 01HOM NepeMEHHON. PaBHOCUMIIBHOCTE HEpAaBEHCTB. JIMHENHbIE
HEPABEHCTBA C OJIHOM nepeMeHHON. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJIHOM MepEMEHHON

DyHKIMHA

[Tonsitue pynkuuu. O0IacTh ONPEAEIEHNS U MHOKECTBO 3HauUeHUH QyHKIMKU. CriocoObl 3a1aHus QyHKIUH.

['paduk dpynkiun. Urenue cBoicTB pyHkumu no e€ rpaduky. [Ipumeps! rpadukos GyHKIUH, OTpakKAIOMIUX peabHbIC
MPOLIECCHI.

OyHKINH, OTHCHIBAIOLINE MPAMYIO U 00paTHYIO MPOMOPIIMOHATbHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIuu y = X2, Yy
= X3, y = VX, y=|x|. ['padudeckoe pelicHie ypaBHEHHIT 1 CHCTEM yPaBHEHHIA.

9 KUIACC

Yucaa v BBIYMCICHUA

PannonanpHbie 4ncna, UppalMOHAIBHBIE YMCIA, KOHEYHbIE M OCCKOHEUYHBIE JAECATHYHBIE IpoOu. MHOXECTBO
JEUCTBUTENLHBIX YHCEN, JEHCTBUTENbHBIE 4YHCIa Kak OECKOHEYHBbIe JeCATHYHbIE JpoOu. B3aumHO o0JHO3HAYHOE
COOTBETCTBHE MEXK/Y MHOKECTBOM JICMCTBUTEIBHBIX YACEN U KOOPAUHATHON MPSIMOU.

CpaBHeHUe NEeWCTBUTEIBHBIX YHCEIT, apu(PMETHIECKUE IEUCTBUS C IEUCTBUTEIbHBIMUA YHUCIIAMH.

Pazmepsl 00bEKTOB OKPYKAIOIIETO MUPA, TTUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIIEM MUPE.

[TpubnmxénHoe 3HaUCHNE BETUYNHBI, TOYHOCTh TpUOIMxKeHus. Oxpyrienne yucen. [Ipukuaka u orieHka pe3yabTaToB
BBIYHCIICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUH, CBOASIIUXCS K IMHEWUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIIMXCSA K KBaApaTHbIM. bukBangpatHoe ypaBHeHue. [Ipumepsl
pELICHUs] YPABHEHUM TPEThEU U YETBEPTOU CTENICHEUN PA3JIOKEHUEM HA MHOXKHUTEIIHN.

Pemenue qpoOHO-pallMOHANIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 alnredpaniyeckuM METOIOM.

VYpaBHeHue ¢ JIByMs IMEpEMEHHbIMH U ero rpaduk. PermieHue cucTeM ABYX JMHEHHBIX YpaBHEHUH C JBYyMS
nepeMeHHbIMU. Pelienne cucTem IByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOii crernenu. [ 'paduyeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.



YucnoBele HEPABEHCTBA U X CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne CHCTEM JIMHEMHBIX HEPABEHCTB C OJHOM
nepeMmenHoil. KBanpatHele HepaBeHCTBa. ['paduueckas WHTEepIpeTalys HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB C ABYMS
IIEPEMEHHBIMM.

DOyHKUIMHA

KBanpatnunas ¢ynkuus, eé rpadpux u cpoiictBa. [lapabona, koOpaAHHATEI BEPIIUHBI Mapabobl, OCb CUMMETPHUU
napaboJIbl.

I'padukn Gynxumit: Yy = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[ToHsiTHE YMCTOBON MOCIEOBATENBHOCTH. 3aJaHNE MOCIEI0BATEIbBHOCTH PEKYPPEHTHOU (opMysioi u GpopmMyIoi N-
IO 4JICHA.

Apudmernueckass U reomeTpuyeckas mnporpeccud. @opmyiabsl N-ro 4wieHa apupMETUYECKOW U TeOMETPUYECKOU
IIPOTPECCUI, CYMMBI IIEPBBIX N YICHOB.

N300paxeHne 4aeHOB apu(pMETUUYECKOH UM I€OMETPUUECKON IPOrpeccuil TOYKaMHh Ha KOOPAMHATHOM IJIOCKOCTH.
JInHEeWHBIM U SKCTOHEHIUAIBHBIA POCT. CI105KbIE€ POLEHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHOCTHBIE Pe3yJIbTAThl OCBOCHHS ITPOTPaMMbl YIEOHOTO Kypca «Anredpa» XapaKkTepUu3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HWHTEpeca K MNPOLUIOMY M HACTOSAIIEMY POCCMHCKONM MaTeMaTHWKH, LEHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTHKOB U POCCUMCKOM MAaTEMATUUECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHIKEHUM B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEM TpaKJaHWHA U pealu3alid €ro Mpas, MPEIACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHHUS PA3IMUHBIX CTPYKTYp, SIBICHUU, MPOLEAYp TPaKAaHCKOTO OOIIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXXICHHIO 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHUKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOPAIBHO-3TUUYECKUX MTPUHLIUIOB B AEATEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOHM Ha aKTUBHOE YYaCTHE B PELICHUU MPAKTHUYECKHX 3a7a4 MAaTEMaTUYECKON HAIIPaBIEHHOCTH, OCO3HAHUEM
BaXHOCTH MaTEeMaTHUYECKOTO 00pa30BaHMs Ha MPOTSHKEHUH BCEH KU3HU JJIs yCTIEUTHON MPOodecCHOHANBbHOMN eI TENbHOCTH
U pa3BUTHEM HEOOXOJIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM MHJIMBUIYaJTbHOU TPAeKTOpUU 00pa30BaHUs
Y )KM3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB, 33Jlay, pELICHUH,
pacCyXKJeHUN, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTALIUEN B ACSITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAayUHbIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YEIOBEKA, MPUPOJIbI U OOLIECTBA, IOHUMAHUEM MAaTEMAaTUYECKON HAYKH Kak c()ephl YEIOBEUECKOM IEITEIbHOCTH,
ATanoB €€ pa3BUTUSA M 3HAUMMOCTHU JJISl Pa3BUTHUS IIUBUIIM3ALIAU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKOU
KyJbTYPOU KaK CpEJCTBOM MO3HAHUSI MUPA, OBJIAJIEHUEM TPOCTEUIIMMHU HABBIKAMH UCCIIEOBATENbCKOMN 1€ATENbHOCTH;

6) pusnyeckoe Bocnuranue, GopMUpPOBaAHHE KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPUMEHITh MATEMaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3710POBbs, BEIEHUS 3J0POBOT0 00pa3a »KU3HU
(310poBOE€ MHUTAaHHME, COAJAHCUPOBAHHBIM pEXUM 3aHATUA W OTIbIXa, peryispHas (uU3MYecKas aKTHUBHOCTD),
c(OpMHPOBAHHOCTHIO HaBbIKa peyIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHMUN JJIS pelieHus 3a/1a4 B 00JaCTH COXPAHHOCTH OKpYXKaromiei
Cpelbl, IJAHUPOBAHUS IMOCTYNKOB M OLEHKM HMX BO3MOXXHBIX IMOCIEACTBUU MJIsi OKPYXAIOLIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTauus K M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpeabl:



TOTOBHOCTBIO K JICMCTBHSM B YCIIOBHUSX HEOIPEIEIEHHOCTH, MOBBIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€peE3
MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX JIt0JIeH, TpUoOpeTaTh B COBMECTHOU JIEATEIHHOCTH

HOBBIC 3HAHUS, HABBIKW U KOMIICTCHIIMU W3 OIIbITA APYTHUX]
HCO6XO,ZH/IMOCTI)IO B q)OpMHpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4YHCJIC Q)OpMYJII/IpOBaTL NJICHu, IIOHATHA, THUIIOTC3bI 00
00BeKTax U SABJICHUAX, B TOM YHUCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDb I[G(i)I/IHHTLI COOCTBEHHBIX 3HAHHH U KOMHGTGHTHOCTGﬁ,

IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYalMIO KaK BBI30B, TPEOYIOIINH
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PELICHUsI U AeHCTBUS, (GOPMYyIUPOBaTh U OLICHUBATH PUCKU U MOCIEJCTBUS,
(GbopMHPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jlornueckue AeMcTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKYA MaTEMaTHYECKUX OOBEKTOB, TOHATUM, OTHOIIICHUN MEXTY
MOHATUSMHU, (OPMYJIIMPOBATH OMPECICHHS MOHATUN, YCTAaHABIMBATH CYIIECTBEHHBIM MPHU3HAK Kiaccuukaimu,
OCHOBaHMsI 171 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIPUHUMATh, (hOPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIIbHBIC U OTPUIIATEIbHbIE, CAMHUYHEIE,
YacTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUMS B (DaKTaxX, JaHHBIX, HAOTIOJACHUSIX U
YTBEPKACHUSX, IPEJIaraTb KPUTEPUU ISl BBISIBJICHHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUYUI;

JleJlaTh  BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX W HWHAYKTHUBHBIX YMO3AKIKOUYCHUH,
YMO3AKJIIFOYECHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPXKJACHUN (NMpsMbIe W OT MPOTHUBHOIO), MPOBOAUTH
CaMOCTOSATEIILHO HECJIOKHBIC I0KA3aTEIbCTBA MATEMATHIECKUX (PAKTOB, BHICTPAUBATh apTyYMEHTAIINIO, IPUBOUTD
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBLIBATH COOCTBEHHBIEC PACCYKICHUS;



BBEIOMPATH CIIOCO0 perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMS, BRIOMpATh Hanboee
MOAXOJAIINNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTEPUER).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIIOJIb30BaTh  BOIPOCHl KaK MCCIENOBATEIbCKUA HMHCTPYMEHT TO3HaHUS, (POPMYJIHPOBATH BOMPOCHI,
buKkcupylolme NpoTUBOpEUYUE, MPoOIeMy, CaMOCTOSITEIBLHO YCTAaHABIMBATH UCKOMOE W JaHHOE, (OopMUPOBATh
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHE;

MIPOBOJUTH MO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECTIOKHBIM SKCIIEPUMEHT, HEOOIbIIIOE UCCIETOBAHHE T10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTEMaTHUECKOro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOSITENILHO (OPMYJIUPOBAaTh O0O0OOIIEHUST U BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO HAOIIOAEHMUS,
UCCIIEJOBaHMSI, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U O0OOIIEHMI];

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITNH, IaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS 3a/a4H;
BBEIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BHIOB U (popm
MIPE/ICTABIICHHUS,;

BBEIOMpATH (popMy MpeacTaBiaeHuss HHGOPMAIIMU ¥ HWILTIOCTPUPOBATH pellacMble 3a/aul CXeMaMH, THarpaMMaMH,
WHOM rpadMKoON U UX KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WMH(OpPMAIMU TIO KPUTEPUSIM, TMPEUIOKEHHBIM YUYUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIIPUHUMATh ¥ (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBHUSIMHU U IENSIMU OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BbIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS
3aJ1aqyu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJAaeMOl TeMbl, MPOOJEMBI, pelaeMoi 3ajaaud,
BBICKA3bIBaTh WJECH, HAIlCJICHHBIE HAa TOWMCK PEIICHHUs, COMOCTAaBISATH CBOM CYXIEHUSI C CYXISCHUSIMHU APYTHX



YYaCTHUKOB JMajiora, oOHapyXHBaTh PA3IUYUE U CXOJCTBO MO3UIUH, B KOPPEKTHOU (Qopme (HopMyInpoBaTh
pPa3HOIIIACHsl, CBOU BO3PAXKEHUS;

IPEJICTaBIISITh PE3yIbTaThl PEIICHUS 3a7auH, SIKCIIEPUMEHTA, UCCIIeI0OBAaHMS, IPOEKTa, CAMOCTOSITEILHO BHIOMPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEH ayIuTOpHUY;

MOHUMAaTh U WCIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOW W WHIUBUIYATIbHOM pabOThl MpU PEHICHUH YYEOHBIX
MaTEeMaTUYECKHX 3a]1ay;

IPUHUMATh LI€JIb COBMECTHOW NEATENIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM padOThl, pacHpeleisTh
BUJIBI pabOT, TOTOBapUBATHCA, 0OCYKIATh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/IEH;
y4acTBOBaTh B IPYINIOBBIX (hopMax paboTsl (00CYykIeHUs, OOMEH MHEHHUSIMM, MO3TOBBIE IUTYPMBl U JIPYTHE),
BBINOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBMS C JPYTMMH YJ€HAMH KOMaH/bI, OLICHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IIaH, aITOPUTM pEIIeHUs 3aadd (WJIM €ro 4acThb), BEIOMpATh CIIOCOO PEIICHUs C
y4E€TOM HMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
peuieHuii ¢ ydéToM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJICTh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOLiecca M pe3yJibTaTa PEIICHUs] MaTeMaTHISCKON 3a/1a4H;
MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PEIICHUH 3aa4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIHLCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TOCTABIICHHOW €M U YCJIOBUSM, OOBACHSATH MPUUUHBI
JOCTYDKECHUSI WJTM HEJOCTIKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI
K xoniry oOy4yeHust B 7 kiaacce 00ydaromIHiACs MOTYyUUT CISAYIONINE TPEAMETHBIC PE3yIbTATHI:
Yucaa v BIYMCICHUSA



BrImonHsATh, coyeTast yCTHbIC M MUCbMEHHbIE IPUEMBI, apu(METHUECKUE NEUCTBUS C PALIMOHATBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4€HMs YHCIIOBBIX BBIPAKEHUHN, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M TPUEMBI BBIYMCIICHUS 3HAYECHUI
TPOOHBIX BBIPAKEHUH, COAEPKAIINUX OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH.

[TepexonuTh OT 0HOM (OPMBI 3alKCU YUCEN K Apyrod (IpeoOpa3oBbIBaTh AECITUUHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUUHYIO IpO0Bb).

CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrasTh YKCIIa.

BBINONHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHHUM, OLEHKY 3HAYCHUN YMCIIOBBIX BBIPAKECHUHN. BBINOIHATH
JEHUCTBUSA CO CTEIEHAMU C HATyPAJIbHBIMU IOKA3aTEISIMU.

IIpuMeHATh IPU3HAKU JEITUMOCTH, PA3JIOKEHNE HA MHOKUTEIIA HATYPaIbHbBIX YHACEIL.

Pemats npakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOLIEHUEM BEJINYMH, TPONIOPLUHOHAIIBHOCTHIO BETUYHH,
MIPOLICHTaMH, HHTEPIPETHPOBATH PE3YJIbTaThl PEIICHHS 331a4 C Y4ETOM OrpPAaHWYEHHM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpanvyeckyrd TEPMHUHOJOTHIO U CUMBOJMKY, MPUMEHSTh €€ B MPOLIECCE OCBOEHUs y4eOHOIO
Marepuana.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus LIEIOT0 BBIPAXKEHHUS] B MHOTOYJIEH IMPUBEIEHUEM MOJOOHBIX CIAraéMbIX, paCKpPhITUEM
CKOOOK.

BBINONHATS YMHOKEHHUE OJHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIEHAa HAa MHOTIOYIEH, IPUMEHATh (OpMyJibl KBajapara
CYMMBI U KBaJpara pa3HOCTH.

OcCylIecTBIATh pa3iokKeHNEe MHOTOWICHOB HA MHOXHUTENU C MOMOIIBIO BHIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHUTEJIS,
IPYNIUPOBKYU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensTh MpeoOpazoBaHUsi MHOTOWICHOB ISl PEILICHUS pa3IMYHbIX 337]a4 U3 MATEeMaTUKU, CMEKHBIX NPEAMETOB, U3
pEAIBHOM ITPAKTUKMU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU MMOKAa3aTEIIMU AJi MPeoOpa30BaHUsI BIPAXKEHUH.

YpaBHeHMs U HEPABEHCTBA



Pemare nuHElHbIE ypaBHEHUS C OJHOM INEPEMEHHOM, IPUMEHsSA IPAaBWIIA MEPEX0Ja OT MCXOAHOTO YPABHEHMS K
PaBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA JIM YUCIO0 KOPHEM YPABHEHHS.

[IpumeHsTh rpaduueckue METOIbl PU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupate npuMepsI Nap YUCE, ABISIOUIMXCS PEILICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YPaBHEHUS C ABYMs IEPEMEHHBIMHU, MOJIb3YsICh TpadUuKOM,
PUBOJUTH PUMEPHI PEIICHUS] YPABHEHHSI.

Pemmath cuctemMbl IBYX TMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHCJIEe TPaQUIECKU.

CocTaBnaATe W pewiarh JIMHEWHOE YPABHEHWE WIM CHUCTEMY JIMHEWHBIX YPAaBHEHHM IO YCJIOBHMIO 3a/1ayH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H IIOJIYYEHHBIN PE3ybTaT.

DOyHKUIMHA

N300paxkaTtb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATaM, JYy4Yd, OTpPE3KH,
WHTEPBaJIbl, 3alUCHIBATh YUCIOBbIE TPOMEKYTKU HA aNreOpanvyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKU IO 3aJJaHHBIM KOOpJAUHATAM, CTPOUTH IPaQUKU JIMHEHHBIX (YHKIIUI.
Crpouts rpaduk QyHKIuu Yy = [X|.

OnuceIBaTh ¢ TOMOUIBIO (PYHKINNA NU3BECTHBIE 3aBUCUMOCTH MEK/y BETUUMHAMU: CKOPOCTh, BPEMSI, pACCTOSTHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTENBHOCTD, BpEMsI, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco® mNpeAcTaBieHUS U aHaluW3a HH(OpPMAalMM, HU3BIEKAaThb W UHTEPIPETUPOBATH
uHdopMaIuio u3 rpadMKoB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHily o0yueHus: B 8 kiaacce oOydaromuiicss HOTYyYUT CIAEAYIOIINUE IPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHUCEN JUIsl CPABHEHUs, OKPYIJICHUS U
BBIYHCIICHU, N300paKaTh JEHCTBUTEIBHBIC YMCIAa TOYKAMH Ha KOOPJIMHATHON TIPSIMOM.

[TpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh KBaJpaTHbIE KOPHH, HCIOJIb3Ys IpHU
HEOOXOJAMMOCTH KaJIbKYJISITOP, BBINOJHATH MPEeoOpa3oBaHUsl BBIPAKEHUM, COAEpPAIIMX KBaIpAaTHbIE KOPHHU, HCHOJB3YS
CBOWCTBA KOPHEH.

Hcnonp30Bath 3amucu OONBIINX U MaJIbIX YUCEI C TOMOIIBIO IECATUYHBIX Ipo0el u creneHei uncna 10.



AuredOpanvyeckue BbIpaKeHHs

[IpuMeHATh TOHSATHE CTENEHU C IIEJBIM ITOKa3aTeJIeM, BBITIOJHATH MPEoOpa30BaHUs BBIPAKECHHM, COIEPIKAIIIX
CTEIICHH C LIEJIBIM [T0KA3aTEIIEM.

BBITIONHATE TOXIECTBEHHBIE MPEeoOpa3oBaHUsl pPALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE NpaBWI ACHCTBUM HaA
MHOTOWICHAMH U alNreOpandecKuMu JIpOoOsSMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsaTh peoOpa3zoBaHUs BHIPAXKEHUM JJIsI PEIICHUST PAa3IMUHbIX 3a7a4 U3 MAaTEMAaTUKU, CMEXKHBIX MPEIMETOB, U3
pEAIBHOM ITPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHElHbIE, KBaJApaTHbIE YPABHEHUS W PaLMOHAJIbHBIC YPABHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBoMTh pOCTENIIINE HCCIIETOBAHUS YPABHEHHUI U CUCTEM YPABHEHHI, B TOM YUCIIE C IPUMEHEHUEM IpadUueCcKUX
npejacTaBieHui (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WJIM CUCTEMa YPAaBHEHMU PEIICHHs, €CJIU MUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT CI0BECHOW POPMYIMPOBKH 33]1a4H K €€ aNredpandeckoil MOJIENu ¢ MOMOIIbIO COCTaBIEHUS YpaBHEHUS
WJIA CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYYEHHBINA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLICHKH, PEIIaTh JMHEHMHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYI0 MIUTFOCTPAIIMIO0 MHOYKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHrMaTh 1 UCTIOJIb30BATh (DYHKITMOHATBHBIE TOHSATHUS U A3BIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHUS ), ONTPEACIISITh
3Ha4YeHUe (QYHKIIUHU 10 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA PyHKIIMH MO €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =k/X, y = %2,y =x3,y = |X|, y = VX, orchIBaTh CBOICTBA YHCIOBOH (YHKIHH 110 €& rpaduKy.

K koHiry o0ydyeHus: B 9 kiaacce oOydaromuiics NOTYyUUT CIEAYIOLIME TPEAMETHBIC PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.



BeImonHATh apudMeTHuecKue AEHCTBHUS C PallMOHAJIbHBIMU YUCJIAaMH, COYETas YCTHbIE UM NMHUCbMEHHBIE MPUEMBI,
BBITNIOJIHATH BBIYNCIICHUS C UPPALMOHAIBHBIMY YU CIIAMM.

HaxoauTp 3Ha4eHUS CTENEHEN C LENBIMU OKA3aTENSIMU U KOPHEW, BBIYNCIIATH 3HAYECHUSI YHCIIOBBIX BBIPAXKECHUU.

OKpyrasaTh AEHCTBUTEIBHBIEC YMCIIA, BBIITOIHATh IPUKUAKY PE3YyJIbTaTa BEBIYUCICHUN, OLEHKY YHCIOBBIX BBIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

PemaTp nMuHElHbIE U KBAaIpaTHBIE YPAaBHEHMSI, YPaBHEHUS, CBOJALIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHAIIbHBIE
YPaBHEHUS.

Pemrats cucreMsl 1BYX JMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJIHO
YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemarb TekcTOBbIE 3a/auul anreOpanyeckuM CHOCOOOM C MOMOILBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI JBYX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

[TpoBoMTh IpOCTENIINE HCCIIETOBAHUS YPABHEHHUI U CUCTEM YPABHEHHUI, B TOM YUCIIE C IPUMEHEHHUEM I'papruuecKux
npecTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMa YPABHEHHMH PEILEHUS, €CIH UMEET, TO CKOJIbKO, U
npouee).

PeaTe nuHeiHbIe HEPAaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300paXaTh PEILICHNE HEPABEHCTB HA YMCIOBOM MPSIMOI,
3aIUCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

PermaTe crcTeMbl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBAIPAaTHOE HEPABEHCTBO, M300paKaTh
pelIeHrne CUCTEMbI HEPABEHCTB Ha YMCIIOBOU IIPSMOM, 3aIIMChIBATH PEIICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUHN PA3JIMYHbIX 33]1a4.

DyHKIUU

Pacno3naBaTh pyHKIMU U3y4eHHBIX BUIOB. [loka3pIBaTh CXeMaTHUECKH PACIIONIOKEHUE HA KOOPAMHATHOM MIIOCKOCTH

rpaduxoB dyukiumii Buxa: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBrcumMocTH 0T 3HAUCHHiI
K02(PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

CtpouTh W M300pakaTh CXEMATHYCCKH TpadUKU KBaJIpPaTUYHBIX (PYHKIUH, ONMHCHIBATH CBOMCTBAa KBAJAPATHUHBIX
GbyHKIMIA 110 UX rpaduKam.



PacnioznaBath kBapaTHUHyIO (YHKIUIO IO (popmyrsie, MPUBOAUTH IPUMEPHI KBAAPATUUHBIX (DYHKIUN U3 PEabHOM

KU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble MOCTAECA0BATEIBLHOCTH H IPOTPeCCHU
Pacnio3naBaTh apu)METHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH MPU Pa3HbIX CIOcOo0ax 3aJaHusl.
BbIMONHATE BHIYUCIIEHHS ¢ UCHIOIB30BaHUEM (DOpMyYIT N-To 4iieHa apu(PMETHYECKON U TreOMETPUUECKON POrpeccHil,

CYMMBI IICPBBIX N YJICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIUHATHOMN TIOCKOCTH.
Pemiate 3amauud, CBsI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMHU, B TOM YHCIIE 33/laud U3 PEATbHON KU3HU (C
UCITIOJIb30BAaHUEM KAJIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrpoabnubsie IIpakTunyeckue
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Yucia u BeraucieHus. ParmonansHele 19 1 bubnmorexa LIOK
qycia https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
2 AJITCOPAHTCCKHC BLPAKCHILA 21 2 https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
3 YPaBHEHHA 1 HEPABEHCTBA 27 2 https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
4 K . D 24 1 1
0OpAMHATEL 1 rpaduicH. PyHiciH https://m.edsoo.ru/7f415b90
but6mmorexa [IOK
IT 1
> OBTOpeHUE 1 0d00MmenNe > https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 7 1

[MPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Bcer KoHTpoJIbHBI
0 e padoTsl

IIpakTH4eckn
e padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

Ilonsatue
paLMOHAIBHOTO 1
qucia

Apudmernaeckue
JIEHCTBHS C
panroHaIbHBIMU
YHCIIaMH

Apudmernueckue
JIEUCTBUS C
parMOHATLHBIMHA
YUCIIaMHU

Apudmernueckue
JIEHCTBUS C
panMoHATLHBIMHU
YU CIIaMH

Apudmernueckue
JIEHCTBUS C
panroHAILHBIMU
YU CIIaMH

Apudmernueckue
JIEUCTBUS C




panuoHaJIbHBIMU
qucjaaMu

CpaBHenue,
YIOpSAAOYUBAHUE
paurOHAIBHBIX
quce

10

11

12

13

CpaBHeHue,
YHOPSAI0UMBAHUE
palroHaIBHBIX
yucell

CpaBHeHnue,
YIOPSIOYNBAHHE
paIMOHATILHBIX
qrcen

Pemienye ocCHOBHBIX
3a/1a4 Ha qpoow,
MPOIIEHTHI U3
peaIbHON IPAKTUKH

Pemenne ocHOBHBIX
3aja4 Ha Ipoou,
HPOLIEHTHI U3
peaIbHON IPAKTUKH

Pemenne ocHOBHBIX
3aja4 Ha Ipoou,
HPOILICHTHI U3
peaabHON MPaKTUKU

Pemrenne oCHOBHBIX
3aja4 Ha Ipoou,




MPOLICHTHI U3
peasbHOI MPaKTUKH

14

[Ipusnaku
JEIIMMOCTH,
pas3ioKeHus Ha
MHOXHUTEIH
HaTypaJIbHBIX YUCEIl

15

[Ipusnaku
JEIMMOCTH,
pasIoKeHus Ha
MHOHUTENH
HaTypaJIbHBIX YUCEIl

16

Peanbuble
3aBHCHMOCTH.
[psimast u oOpaTHas
POTIOPIIMOHATIBHOCT
U

17

Peanbnble
3aBUCHUMOCTH.
[Ipsimas u oOpaTHas
IPOMOPLUOHATIEHOCT
"

18

Peanbuble
3aBUCHUMOCTH.
[Tpsimast u oOpaTHas
MPONOPLUUOHATIBHOCT
u

19

KonTponbnas pabota
0 TeMe




"PannonaabHbIE
guciaa"

20
21

Dopmysl
Dopmyiibl

22

IIepemeHnnsle.
Honyctumslie
3HauYEHUs
HEPEMEHHBIX

23

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK U
MpUBEICHUE
MOAOOHBIX
ClIaraeMbIX

bu6mmoreka LIOK https://m.edsoo.ru/7f41fd70

24

25

[TpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUH,
pacKphITHE CKOOOK U
IIPUBE/ICHNE
OJOOHBIX
cllaraeMbIX

[TpeoGpa3oBanue
OYKBEHHBIX
BBIPAKECHUH,
packpeITHE CKOOOK U
NIPUBEICHHE
IMOO0HBIX
clIaraeMbIxX



https://m.edsoo.ru/7f41fd70

26

Crereus ¢
HATypaJIbHBIM
[oKaszarejieM

bu6mmoreka LIOK https://m.edsoo.ru/7f4211de

27

Crereus ¢
HATypaJIbHBIM
roxkasarejieM

bubmuoreka I{OK https://m.edsoo.ru/7f421382

28

29

30

Crenenn ¢
HaTypaJIbHBIM
[IoKa3arejieM

CreneHn ¢
HATypaJIbHbIM
[oKasarejieM

CBoiicTBa CTENEHH C
HATypaJIbHbIM
[oKasarejieM

bubmuoreka I{OK https://m.edsoo.ru/7f421382

bubmuoreka [{OK https://m.edsoo.ru/7f4218be

bubnuoreka [{OK https://m.edsoo.ru/7f421382

31

CBoiicTBa CTEIEHH C
HaTypaJbHbIM
[moKasarejieM

bubnuoteka [{OK https://m.edsoo.ru/7f42154e

32

33

34

CBolicTBa CTENEHH C
HaTypaJ'II)HBIM
IoKa3aTejieM
KonTponbnas pabota
o Teme " CTeneHs ¢
HaTypaJbHbIM

nokasarejeM"

MHuorouseHsl

bubnuoteka [{OK https://m.edsoo.ru/7f4218be

bubnmnoreka [{OK https://m.edsoo.ru/7f42276e

35

MuorouseHsl

bubnmuoteka [{OK https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

36

CrnoxeHue,
BBIYHMTAHHE,
YMHOXKEHHUE
MHOT'OYJIEHOB

bu6mmoreka LIOK https://m.edsoo.ru/7f422af2

37

CrnoxeHue,
BbIYUTAHUC,
YMHOXKEHHUE
MHOT'OYJIEHOB

bubnmoreka [{OK https://m.edsoo.ru/7f422cc8

38

CnoxeHnue,
BbIYUTAHUC,
YMHOKEHHE
MHOT'OYJIEHOB

bu6mmoteka LIOK https://m.edsoo.ru/7f422fca

39

CnoxeHnue,
BbIYUTAHUC,
YMHOKEHHE
MHOT'OYJICHOB

bu6mmoteka LIOK https://m.edsoo.ru/7f423182

40

41

42

Dopmybl
COKPaIEHHOTO
YMHOKEHHUS
Dopmybl
COKpAILIEHHOI O
YMHOKEHHUS
Dopmybl
COKpAILIEHHOTO
YMHOKEHHUS

bubnuoteka [{OK https://m.edsoo.ru/7f42432a

bubmuoreka [{OK https://m.edsoo.ru/7f42464a

bubnmoreka [{OK https://m.edsoo.ru/7f424c12

43

Dopmysl
COKPaIEHHOTO
YMHOKEHHUS

bu6mmorexa IIOK https://m.edsoo.ru/7f424fd2



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

44

Dopmyisl
COKPaIEHHOTO
YMHOKEHHUS

bu6mmoreka LIOK https://m.edsoo.ru/7f4251d0

45

Paznoxenune
MHOTOYJICHOB Ha
MHOXHUTCIIN

bubmuoreka I{OK https://m.edsoo.ru/7f423312

46

47

48

Pa3noxenue
MHOTOYJICHOB Ha
MHOXHUTEIN

Paznoxxenne
MHOT'OWIECHOB Ha
MHOKUTEN

Paznoxxenne
MHOT'OWIECHOB Ha
MHOKUTEN

bubmuoreka I{OK https://m.edsoo.ru/7f4237fe

bubmuoreka [{OK https://m.edsoo.ru/7f4239de

49

KonTtponbHnas padbora
1o TeMe
"AnreOpanueckue
BBIPAXKCHUS"

50

VYpaBHeHue, paBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUNU

51

JIuneiinoe
ypaBHEHUE C OJHOMN
IIEPEMEHHOM,
pelIeHNe JIMHENHBIX
YpaBHEHUNU



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

52

53

54

55

JIuneiinoe
ypaBHEHHUE C OJHOMN
MIEPEMEHHOI,
pelieHne JUHEHHbBIX
ypaBHEHUH

JIuneiinoe
ypaBHEHHUE C OJHOMN
MIEPEMEHHO,
peleHue JIMHEHHBIX
YpaBHEHUN

JIuneiinoe
ypaBHEHHUE C OJTHOM
MIEPEMEHHOM,
peleHue JIMHEHHBIX
YpaBHEHUU

Pemenue 3agau ¢
MIOMOLLIBIO
yYpaBHEHUU

bu6mmoreka LIOK https://m.edsoo.ru/7f420482

bubmuoreka [IOK https://m.edsoo.ru/7f42064e

56

Pemenue 3agau ¢
TTOMOTITBIO
ypaBHEHUH

bubnuoteka [{OK https://m.edsoo.ru/7f420806

57

58

Pemenue 3agau ¢
IIOMOIIIBIO
ypaBHEHUU
Pemenue 3amau ¢
IIOMOIIBIO
ypaBHEHUU

bubnuoteka [{OK https://m.edsoo.ru/7f4209a0

bubnmnoreka [{OK https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

59

Pemenue 3anau ¢
MOMOIIbIO
ypaBHEHUH

bu6mmoreka LIOK https://m.edsoo.ru/7f420e6e

60

KontponsHas pabora
1o teme "JIuHeiHble
ypaBHeHuUA"

bubnmoreka [{OK https://m.edsoo.ru/7f421044

61

62

63

64

65

66

JIuneiinoe
ypaBHEHUE C ABYMsI
MEPEMEHHBIMH U €T0
rpaduk

JIuneiinoe
YpaBHEHUE C ABYMsI
MEPEMEHHBIMH U €T0
rpaduk

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH C ABYMsI
nepeMEHHBIMHU

Cucrema n1Byx
JIMHEWHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU
Cucrema n1Byx
JIMHEWHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU
Pemenne cucrem
YpaBHEHUU

bu6mmoreka LIOK https://m.edsoo.ru/7f427¢32

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

bubmuoreka I{OK https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42865a

Pemenue cucrem

67 . bubmuoreka I{OK https://m.edsoo.ru/7f4287d6
ypaBHEHUH
P
68 crienne SHCTGM bubmuoreka I{OK https://m.edsoo.ru/7f4287d6
YpaBHEHUH
P
69 cliere cuetem Bu6muorexa LIOK https://m.edsoo.ru/7£4287d6
ypaBHEHUU
70 Pemmenue cucrem https://resh.edu.ru/subject/lesson/7274/start/29657
ypaBHeHHit 4
71 Pemmenue cucrem https://resh.edu.ru/subject/lesson/7274/start/29657
YpaBHEHUN 4/
Pemenue 3amau ¢ .
https://resh.edu.ru/subject/lesson/7274/start/29657
72 [IOMOIIBIO CUCTEM 4
YpaBHEHUN o
Pemenue 3agad ¢ .
https://resh.edu.ru/subject/lesson/7274/start/29657
73 [IOMOIIBIO CUCTEM 4/
yYpaBHEHUHU o
Pemenue 3agau ¢
HICHHAC SaAaT https://resh.edu.ru/subject/lesson/7274/start/29657
74 IIOMOIILIO CUCTEM 4/
YpaBHEHUH o
KonTtponbHas pabora
o teme " CucremMsl
75 JIMHEHHBIX
YpaBHEHUH C JIBYMSI
HEU3BECTHBIMU"
K
76 OOPHHH%Ta TOHKH bu6mmoteka LIOK https://m.edsoo.ru/7f41de76
Ha IIpSIMOU
g
77 HCHOBBIC Bu6miorexa [[OK https://m.edsoo.ru/7f41dff2

IIPOMEXYTKH



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78

YucioBbie
MIPOMEKYTKH

79

Paccrosinue mexny
JIBYMsI TOUKaMU
KOOPAMHATHOM
IpsAMOi

80

81

82

Paccrosinue mexnay
JIBYMsI TOUKaMU
KOOPAMHATHOM
MPAMOM
IIpsamoyronbHas
cHUcTeMa KOOpAMHAT
Ha INIOCKOCTHU
[Tpumepsl rpadukos,
3aJaHHBIX
bopmynamu

bubmuoreka [{OK https://m.edsoo.ru/7f41e42a

bubmuoreka [{OK https://m.edsoo.ru/7f41e8a8

83

[Ipumeps! rpadgukos,
3aJJaHHbIX
bopmynamu

bubmuoreka I{OK https://m.edsoo.ru/7f41ed80

84

[Ipumeps! rpadgukos,
3a/laHHbIX
bopmynamu

85

86

Yrenue rpadukoB
peambHBIX
3aBUCHMOCTEN

Urenue rpapukoB
peabHbIX
3aBUCUMOCTEN

bubmuoteka [{OK https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

87 [MonsTre Gpynkuuu 1 bubnmoreka [{OK https://m.edsoo.ru/7f41ef06
88 I'paduk dysakmm 1
89 CaoticTBa (yHKIUI 1 bubnmoreka [{OK https://m.edsoo.ru/7f41f078
90 CaoticTBa (yHKIUI 1 bubnmoreka [{OK https://m.edsoo.ru/7f41f1fe
91 Jlunetinas QyHkIus 1 bubmuoreka [IOK https://m.edsoo.ru/7f427282
92 Jluneitnas yHKIHS 1 bubnmoreka [{OK https://m.edsoo.ru/7f427412
IToctpoenue
93 rpaduka muHeHHON 1 bubnunoreka L{OK https://m.edsoo.ru/7f426d1e
byHKIIUN
[TocTpoenue
94 rpaduka JTuHEHHON 1
byHKIIUN
95 I'paduk pynkuum y 1
=[x|
96 I'paduk pynkuuu y 1
=[]
KonTponbnas pabota
1o TeMe
97 "Koopaunatst 1 bubmuoreka [{OK https://m.edsoo.ru/7f41f50a
rpa¢uku. Oynxyn”
/ Beepoccuiickas
poBepoyHas paborta
Hrorosas
98 KOHTPOHBH%SI padora 1 bubmuoreka I{OK https://m.edsoo.ru/7f429c6c
/ Beepoccuiickas
poBepouHas pabora
gg  [losropete 1 Bubmiorexa [[OK https://m.eds00.ru/7f429f32

OCHOBHBIX IIOHSATHH U



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

METOJI0B Kypca 7
Kjacca, 0000IIeHne
3HAaHUH

100

IToBTOpeHue
OCHOBHBIX MMOHATHH U
METOJI0B Kypca 7
Kjacca, 0000IIeHne
3HAHWI

bubnmoreka [{OK https://m.edsoo.ru/7f42a0e0

101

[ToBTOpeHue
OCHOBHBIX MMOHATHH U
METOJI0B Kypca 7
Kjacca, 0000IIeHne
3HAHHUI

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

102

[ToBTOpeHue
OCHOBHBIX MMOHATHH U
METOJIOB Kypca 7
Kjacca, 0000IIeHne
3HAHUM

bubnuoteka [{OK https://m.edsoo.ru/7f42a900

OBILIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JI:?II Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fl[:;:ennﬂ :)I;I:)l;l;z?;feﬂbnme
padoTshI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 ynCIia 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 UpparMOHAILHOM 1 bubnnorexa [JOK
4qucIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie MpUOTMKEHUS 1
MPPALMOHATIBHBIX YUCE
4 JecsaTnynbie NpUOIKEHUS 1
UPPALMOHATBHBIX YUCE
5 JlelicTBUTEIbHBIC YHCIIA 1
5 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
3 Apudmerndeckuil KBaapaTHbIHI 1
KOpEHb
9 YpaBHeHUE BHa X = a 1
10 CaoiicTBa apI/Iq)MeTfIqecxHx 1 bubnmnorexa [JOK
KBaJpaTHBIX KOPHEN https://m.edso0o.ru/7f42d862
11 CaotlicTBa apuMeTUUECKUX 1 bubnuoteka [JOK

KBaJpaTHBIX KOpHEH

https://m.edso0.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[Ipeobpa3zoBanue YUCIOBBIX

12 BBIPAKEHUI, COMEPKALIIX buGnuorexa [IOK
P > CORCPXal https://m.eds00.ru/7f42dd26
KBaJIpaTHbIC KOPHU
[IpeobpazoBanue 4UCIOBBIX
13 BBIPAXKEHUI, COAEPIKALINX buGnuorexa [IOK
P » COACP https://m.eds00.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[TpeoOpa3zoBaHue YHCIOBBIX
14 BEIpaKCHUH, COACPKAITUX bubnnorexa LHOK
p » CONEpRAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpa3zoBaHue YUCIOBBIX
15 BBIPAXKEHUI, COMEPKALIUX Bubmiorexa OK
p > CONCpARAIL https://m.edso00.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHsn ¢ LETBIM ITI0Ka3aTeIeM Bubmiorexa OK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT IEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUPE
18 CBolicTBa CTENEHH C IIEJIbIM bubnuoreka [{OK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
oKa3aTeiIeM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IEJIBIM bubmuorexa [IOK

IIoKa3aTcjieM

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



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHH C IIETBIM

bubnunoreka LIOK

22 MOKa3aTeseM https://m.edso0.ru/7f435ed6
23 KBanpaThsiii TpéxuiieH
24 KBaapatHplii TpEXusieH
o5 Paznoxenue kBagpaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXuieHa Ha MHOXKUTEIIU https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
27 "KBagparusie kopHu. CTeneHu. bubmmorexa [IOK
UL p— https.//m.edso00.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpanieckas Apodk https://m.edso:;.[ ru/7f430382
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOJISIINX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJAIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubnuoreka [{OK
anre0panveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubnmnorexa [JOK
32 Coxpawenie apodei https://m.edSO(])_.[ ru/7f430a8a
. bubnmnorexa [JOK
33 Coxpauerne apobeit https://m.edSO(])_.[ ru/7f430f44
34 Coxkparienne apodeit Bubmiorexa HOK

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



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CrnoxeHue, BEIYUTAHUE,

35 MHOKCHHE U JCIICHUE Bubmorexa HOK
Y 8 . https://m.eds00.ru/7f43128¢
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U JICIICHUE Bubmorexa HOK
M 5 https://m.edso0.ru/7f4315c0
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
37 MHOXKEHHEC U JICTICHUE Bubmaorexa ITOK
Y 8 . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
38 MHOYKEHHE U JIeJICHHE Bubmrorexa IIOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
IIpeoOpa3oBaHye BeIpaKEHUI,
39 cop e >112a HX anreo ];I/Iqecm/le Bubmaorexa HOK
Aeprratl P https://m.edso0.ru/7f43259c
Ipodu
[IpeobpazoBanue BhIpaKEHUH,
40 COZIEPKAIINX aJireOpandecKue Bubmorexka HOK
p p https://m.edso0.ru/7f432736
npodu
IIpeoGpa3zoBaHye BEIpAKECHHUM,
41 cop e >1]za nX anreo znqecm/le Bubmiorexa OK
ACPaatl P https://m.edso0.ru/7f432736
Ipobu
42 KonrtponbHas pabora no reme bubmuoreka [IOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bubnunorexa LIOK
43 K
BAIPATHOE YPABHEHHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHNE bubmorexa [JOK

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



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

bubnunorexa LIOK

45 Hertommoe Kpapatiioe ypasieiiie https://m.edsoo.ru/7f42eela
46 ®dopmya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMya KOpHEW KBaIpaTHOTO bubnuoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEH KBaJIPaTHOIO bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopea Briera https://m.edsog)_.[ ru/7f42fef0
bubnnorexa [JOK
>0 Teopewa Briera https://m.edsog)_.[ ru/7f430076
51 Pewienue ypaBHeHuUi, CBOASAIIMXCA bubnuoreka [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOAAIIUXCS Bbu6moreka [JOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npobHO- bubmuoteka [IOK
paloOHaIbHBIE YPaBHEHUS https://m.edso0.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmuoreka [IOK
paluoOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Perntenne TeKCTOBBIX 3a7a4 C bubmmoteka IIOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3amay C ) bubnunorexa LIOK
IIOMOIIBIO KBAJPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBaznpaTHbsle ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
58 JInHeitHoe ypaBHEHUE C IBYMS

NepEeMEHHBIMH, ero rpauk,



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIPUMEPBI PELLICHNS YPABHEHUN B
LEJIBIX YUCIIax

59

JInHeitHOE ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pelIeHHs YpaBHEHHA B
EJBIX YMCIIax

60

61

62

JIuHeitHoe ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI peIIeHNs YpaBHEHHH B
LEJIbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

63

64

65

Pemenne cucrem ByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

IIpumepsl peleHns: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmuueckas unTepripeTanys
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHHUM C
JBYMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpHIpETALUS
YpaBHEHHUS C ABYMS IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



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

Y CUCTEM JIMHEHMHBIX YPABHEHUM C
JIBYMsI IEpEMEHHBIMU

Pemenne TEKCTOBBIX 3a/1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Perienue TekcTOBBIX 3aJau C
IIOMOILBIO CUCTEM YPABHEHUHN
70 Pemienne TeKCTOBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPABHEHUMN
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHENHBIX HEPABEHCTB C bubmuorexa [IOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JMHENHOIO0 HEPABEHCTBA U UX bubmmorexa LIOK

CHUCTEM Ha YHMCIIOBOM MPSAMOMN

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3obpakenue pereHus

81 JMHEHHOTO HEPaBEHCTBA U UX bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOH MPSIMOH
KonTtponbHas pabora mo Temam
82 "HepaBenctBa. CucTeMbl
ypaBHEHUI"
bubnmnoreka HOK
83 Homsne gy https://m.edsocl)l. ru/7433¢12
84 OO6nactb onpeneneHus u bubnnorexa [JOK
MHOECTBO 3HAUYCHHUI ()YHKIIMH https://m.edso0o.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padpux pynkumm
87 CaoticTBa GyHKINH, UX
oTOOpakeHHE Ha rpaduke
a8 YreHue 1 nocTpoeHue rpagukos
byHKIMI
89 [Ipumeps! rpagukoB GyHKIHH,
OTPaKAIOMINX pealbHBIC TIPOIIECCHI
OYHKIINH, OMICHIBAIOLITUE MPSM
90 " Z6p:TH},/IO HpOHOpLIII/II-IOHaJIIZHH}e/IO bubmmorexa LIOK
3ABHCHMOCTH, X TpadHK https://m.edsoo.ru/7f434bbc
91 ['nnep6omna
bu6muoreka [JOK
92 Funepbora https://m.edsoi.I ru/7f4343e2
93 Tpaduk dyHKIH y = X° bubmoreka IIOK

https://m.edso0.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

OyHkmmm Y =X2, Yy = X3,y =YX,y =

94 [x|; rpaduueckoe pemieHne bubmorexa [JOK
> TPagH P 5 https://m.eds00.ru/7f434d38
YPaBHEHUI U CUCTEM YpaBHCHUU
IToBTOpEHNE OCHOBHBIX TOHATHI U
METOH0B KypcoB 7 U 8§ KJIaccoB,
95 060611.ICHI/I}€’p3HaHI/Iﬁ / Bubmorexa LIOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas nposepoyHas Bubmorexa LIOK
p POBep https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
0000111eH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
98 METOJIOB KYPCOB 7 U 8 KJ1aCCOB Bubmorexa LIOK
OB KYP . ’ https://m.edsoo.ru/7f43736¢
00001IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOJIOB KYPCOB 7 U 8 KJIaCCOB Bubmaorexa IIOK
A yp . ’ https://m.edso00.ru/7f437510
00001IeHEe 3HAHNI
IToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB Bubmaorexa IIOK
P . ’ https://m.edso00.ru/7f4376b4
00001IeHEe 3HAHNI
[ToBTOpEHKME OCHOBHBIX MOHATUN U
bubnunorexa LIOK
101 METOJ/IOB KypCOB 7 1 8 KJIacCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJI0OB KypcOB 7 1 8 KJIacCOB,
000011IeHrEe 3HAHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

JlaTa
U3yuyeHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

PammmonannHBIC micna,
HWppalUOHAIIbHBIC YNCIIa, KOHEUYHbBIE
1 OECKOHEUHBIC JICCATUYIHBIC ApOoOU

MHOX€ECTBO 1€HCTBUTEIIBHBIX
YHUCEIl; IEUCTBUTEIIbHBIC YUCIIA KaK
OEeCKOHEUHbIE AECATUYHBIE ApOoOH

BzaumHo ogHO3HAUHOE
COOTBETCTBUE MEXKY MHOXECTBOM
JIeHCTBUTEIILHBIX YHCEN U
MHOKECTBOM TOYEK KOOPAUHATHOM
MpAMOi1

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AeUCTBUS C
JIeHCTBUTEIILHEIMHU YMCIIAMH

[TpubnnxénHOE 3HaYeHNE
BEJIMYUHBI, TOYHOCTh MPUOIMKEHUS

OxpyrieHue yncesn



https://m.edsoo.ru/7f437858

[Ipukuaka u olleHKa pe3yJIbTaTOB

7
BBIUHCIIEHUH
3 [Ipukuaka u olleHKa pe3yJIbTaTOB
BBIYUCIICHUU
JIuneitnoe ypaBHeHue. Pemenue
9 aBHEHUH, CBOISIINXCA K bubmmorex TTOK
P N ’ https://m.edsoo.ru/7f43bf66
JINHEHHBIM
JIuneiinoe ypaBHeHue. Pemienue
10 ypaBHEHUH, CBOJSAIINXCS K
JINHEUHBIM
KBagparnoe ypaBHeHUe. Pemenue
11 aBIIJ)eHHﬁ C};Iz)ﬂﬂHII/IXCFI K buGnuorexa [IOK
yp ’ https://m.edsoo0.ru/7f43c542
KBaJpPaTHBIM
KBagparnoe ypaBHeHUE. Pemenne
12 aBIIJ)eHHﬁ c};i) SIIITUXCSL K bubnnorexa [JOK
yp > CBOIL https://m.edso00.ru/7f43c542
KBaJPaTHBIM
13 BuksaaparHbie ypaBHEHNS bubnnorexa [JOK
AP yp https://m.edsoo.ru/7f43c3d0
14 bukBangpaTHbIe ypaBHEHUS bubnnorexa [JOK
ap yp https://m.edso0.ru/7f43c3d0
[Ipumeps! penieHuss ypaBHEHUN
15 TpEeThEN U YETBEPTON CTEIIEHEN
pa3ioKeHUEM Ha MHOKHUTEIN
IIpuMepsl penieHus ypaBHEHUN
16 TpeThel 1 4eTBEPTOM cTeneHei
pa3oKeHUEM Ha MHOKHUTEIN
17 Pemenue 1po6HO-paliMoHaIBHBIX bu6muoreka [IOK

ypaBHEHUU

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

18

Pemenue 1poOHO-parimoHaTBHBIX
ypaBHEHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f43c9b6

19

20

Pemenue 1poOHO-parimoHaTBHBIX
YpaBHEHUU

Pemenne TekcTOBBIX 3a1a4
anredpanyeckuM MeTOJIOM

bub6nmoreka [IOK
https://m.edsoo.ru/7f43c9b6

21

Pemenue TeEKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

22

23

Pemnrenue TekCTOBBIX 3aa4
anredpanvyecKkuM METO10M

KonTponbhas pabota no teme

"VYpaBHEHHUs C OJHON epeMEeHHON'

24

VYpaBHeHHE ¢ IByMsI TIEpEeMEHHBIMHU
u ero rpapuk

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

25

26

27

YpaBHEHHE ¢ JBYMS IEPEMEHHBIMU
u ero rpaguk

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU
U €€ pelieHue

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU
U €€ pelieHue

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

28

Cucrema IByX JIMHEHHBIX
YPaBHEHHH C ABYMS NTEPEMECHHBIMU
U €€ peneHne

29

Cucrema IByX JIMHEMHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMHU
U €€ peneHne



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

30

Pemenne cucreM 1ByX ypaBHEHH,

OJTHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM 1ByX ypaBHEHH,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOH CTEIIEHU

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

32

33

34

Pemenue cucrem AByX ypaBHEHUM,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU

Pemienue cuctem 1ByX ypaBHEHUI,

OJTHO U3 KOTOPBIX JMHEHHOE, a
Jpyroe — BTOPOi CTENEHU
I'padmueckas uHTEpIIpeTaLIns

CHUCTCMbI ypaBHCHI/Iﬁ C ABYMsL
INEPEMCHHBIMU

35

Pemnrenuie TekCTOBBIX 3a7a4
anredpanvyeckuM crnocooom

36

37

Pemienue TekcTOBBIX 3a/1a4
anredpanvyeckuM crnocoOom

KonrtponbHas pabora no teme
"CucreMbl ypaBHEHUI"

38

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

40

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

JInHeliHbIE HEPABEHCTBA C OTHOU
[IEPEMEHHON U UX pELICHUE

bubnunorexa LIOK
https://m.edsoo.ru/7f43ad5a

but6mmoreka [IOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

JInHeliHbIE HEPABEHCTBA C OHOU

bubnunoreka LIOK

4 MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
43 CI/ICTi:MLI JII/IHeﬁHLjX HEPaBEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILICHUE
44 KBanpaTHble HEpaBeHCTBA U X Bu6muotexa [JOK
pelieHue https://m.edso00.ru/7f43b098
45 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
46 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
47 KBanpaTHble HEpaBeHCTBA U X
pelieHue
48 KBanpaTHble HEpaBeHCTBA U X
pelieHue
49 Pemenne HepaBEeHCTB METOAOM
UHTEPBAJIOB
50 Pemenne HepaBeHCTB METOIOM
HUHTEPBAJIOB
51 Pemenne HepaBEeHCTB METOAOM
HUHTEPBAJIOB
59 Pemenne HepaBEHCTB METOAOM
UHTEPBAJIOB
53 Pemienue HepaBeHCTB METOIOM

MHTEpBAJIOB



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'paduueckas MHTEpIIpETALIS

54 HEpPaBCHCTB M CUCTEM HEPABEHCTB C bubmorexa OK
P P https://m.edso0.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
55 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TICPEMECHHBIMU
56 KonTponbHas padoTa 1mo Teme
"HepaBencrsa"
57 KBanpartuunas ¢ynkius, e€ rpaduk bubmmoreka [JOK
U CBOMCTBaA https://m.edso00.ru/7f4396¢6
58 KBagparnanas Gpynkius, e€ rpadux Bu6mmoteka [JOK
Y CBOMCTBA https://m.edso00.ru/7f439842
59 KBanpatuunas ¢pynkius, e€ rpaduk bubmuoreka [{OK
Y CBOMCTBA https://m.edso0.ru/7f4399b4
[Tapaboiia, KOOPAMHATHI BEPIITHHBI
60 mapadoJIbl, OCb CHMMETPHUHU bubmorexa LOK
P ’ P https://m.eds00.ru/7f439eb4
napaboibl
[Tapa6omna, KOOpIMHATHI BEPIIUHBI
61 mapadoJIbl, OCh CHMMETPUHU bubmorexa [TOK
P ’ P https://m.edso0o.ru/7f43a03a
napaboibl
ITapaboita, KOOpAUHATEI BEPIINHEI
62 na pa60m,1 OCI)I:JII[/IMMG I/II/Ip bubmorexa HOK
p ’ P https://m.edsoo.ru/7f43alac
napaboJIbI
ITapaboia, KOOPAMHATHI BEPITHHBI
P P4 P bubmuoreka [JOK
63 nmapaboIIbl, 0Ch CHMMETPUH

napaboJIbI

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboia, KOOPAMHATHI BEPITHHBI

bubnunoreka LIOK

o4 HapadoIIkl, 0Ch CHMMETPH https://m.eds00.ru/7f43a526
napadoJIbI
[Tapaboina, KOOPAMHATHI BEPIITHHBI
65 napaboIIbl, 0Cb CHMMETPUHI
napaboJTb
66 I'paduku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=K/X, y=x3, y=vx, y=[x|
69 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
70 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
71 KonTponbhas pabota no teme bubmmnoreka HOK
"®yHkun" https://m.edsoo.ru/7f43ab84
79 [lonstue yncmoBoi bubnmorexa LIOK
IIOCJIE0BATENBHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue nociIe0BaTeIbHOCTH
73 pEKyppeHTHOM hopMyIoit 1 bubmorexa LOK
. https://m.edsoo.ru/7f43ebda
¢bopmyIoit N-To wieHa
72 Apudmernueckas u bu6muoreka [JOK
reoMeTpuyecKast Iporpeccuu https://m.edsoo.ru/7f43ed7e
75 Apudmernueckas u bubmuorexa [IOK

reoMeTpHUecKasi IPOrpecCuu

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

76

@opMyiibl N-T0 YIeHa
apupMETHIECKON U
reOMETPUYECKOUN POrPeCCUid,
CYMMBI MIEPBBIX N YICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f58a

7

@opMyiibl N-T0 YIeHa
apudmeTnuecKoit u
reOMETPUYECKON POrpeCcCUid,
CYMMBI MIEPBBIX N YICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43ef2c

78

@opMyibl N-TO YIeHa
apu(METHIECKON 1
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI [IEPBBIX N YICHOB

bubnunorexka LIOK
https://m.edsoo.ru/7f43f0c6

79

@opMyibl N-TO YIeHa
apu(METHIECKON 1
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI NIEPBBIX N YJIECHOB

bubnuoreka [{OK
https://m.edsoo.ru/7f43f72e

80

81

82

83

®opmyisl N-ro wieHa
apudmeTnyeckoil u
r€OMETPUYECKON MTPOTrPECCUN,
CYMMBI NIEPBBIX N YJIECHOB

N306pakeHne 4ieHoB
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPJAMHATHOU
MJI0CKOCTH

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CrnoxHEIe MMPOLCHTLI

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

bubnunorexa LIOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

84

85

CrnoxHEBIC IIPOLCHTBI

KontponbHas paboTa mo teme
"UuCII0BBIE TOCIIEA0BATEILHOCTH'

bubnunorexa LIOK
https://m.edsoo.ru/7f4401a6

bubnunorexa LIOK
https://m.edsoo.ru/7f440418

86

[ToBTOpeHUEe, 0600MICHNE 1
CHCTEMAaTH3alMs 3HaHUH. 3aIHCh,
CpaBHEHME, ICHCTBHS C
JEHCTBUTENBHBIMU YUCIIAMH,
YHCIIOBas MpsMas

87

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHHM.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

88

89

90

91

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHu. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crmocobom

[ToBTOpeHue, 06001mIEeHNE 1
cucreMaTu3anus 3Hanni. Pemenune
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM
crmocodom

[ToBTOpEeHUE, 0600IIEHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIpa)KeHHfI, AO0IMYCTUMBIC 3HAYCHHA

bubmuoreka [{OK
https://m.edso00.ru/7f443b12

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

bubnmorexa LIOK
https://m.edsoo.ru/7f443fea

bubnunorexa LIOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3allns 3HAHU.

bubnunoreka LIOK

%2 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIP)XEHUH, IOMyCTUMbIC 3HAUCHHUSI
[ToBTOpeHUEe, 0600IICHNE 1

93 cHUcTeMaTHu3aIvs 3HaHWH. bubnnorexa [{OK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXEHUH, IOMTyCTUMbIC 3HAUCHHUSI
[ToBTOpEeHME, 0600IICHNE 1

94 CHUCTEeMaTH3aIis 3HaHHUH. bubnuorexa [IOK
[IpeoOpazoBanue anredpanveckux https://m.edso00.ru/7f444a94
BBIPKEHUH, IOMyCTUMbIC 3HAUCHHUSI
[ToBTOpEeHME, 0600IICHNE 1

95 cucremaTusauus 3Hanuil. OyHKuum: bubnnorexa [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMA
[ToBTOpeHue, 06001IeHNE 1

96 cucTeMaTu3aus 3HaHu. OyHKIH: bubnnorexa [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpeHue, 06001mIEeHNE 1

97 cucTeMaTu3aus 3HaHu. OyHKINH: bubnnorexa [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHIT
[ToBTOpEeHUEe, 06001IEHNE 1

08 cucTeMaTtu3anus 3HaHu. OyHKINH: bubnmnorexa [JOK

ITIOCTPOEHHE, CBOMCTBA N3yYEHHBIX
byHKIHIT

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



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 06001IeHNE 1
99 CUCTeMaTH3alus 3HAaHHUH.
I'paduaeckoe perneHue ypaBHEHHI

U UX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

[ToBTOpeHUEe, 0600IICHNE 1
100 cucTeMaTu3anus 3HaHHM.
I'paduaeckoe perneHue ypaBHEHHI

U UX CUCTEM

101 Wrorosas KoHTpoJIbHAsT paboTa

102 O000I11IeHIE U CUCTEMATHU3AIUS

3HAHUHU

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102



https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
11 BbimonHsaTe, codyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBIL,
' apudMeTHuecKue NeicTBUA ¢ palliOHAILHBIMU YHCIIaMU
HaxoguTe  3Hau€HUs  4YMCIOBBIX  BBIP@XKEGHHUH,  IPHUMEHATH
1.2 pa3Ho0Opa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN IPOOHBIX
BBIpa)KEHUI, cofiepxKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexogute oOT omHOM QopMbl 3amucu yMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAIOUNBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyriaTh uucna
BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIEHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINONHATE JAEUCTBUA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh NpU3HAKU AECIMMOCTH, DPA3JIOKEHHE HA MHOXKUTEIN
' HATypaJIbHBIX YUCEl
Pemarp mpakTHKO-OPHUEHTHPOBAHHBIE 3a/lay, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYMH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh pPE3yNbTaThl pEIICHUs 3aj1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,
' IPUMEHATH €€ B IIPOLIECCe OCBOCHMsI yUeOHOr0o MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TPU 3alaHHBIX

22 3HAUEHUSIX IEPEMEHHBIX
23 BeimonHATe mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOYJICH, IPUMEHATH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOMKUTEIH C
2.5 MOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIETr0 MHOXKHTEJIS, TPYIITUPOBKH
cJlaraeMblx, IPUMEHEHUs POPMYJT COKpPaIEHHOIO YMHOXKEHHUS
26 [TpumeHsTH NpeoOpa3oBaHUs MHOTOUJICHOB JUIs PEILICHHS Pa3IMUHbIX
' 3a]1a4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON PAKTUKU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTEJsIMU
' JUTSL IPe00pa3oBaHus BBIPAKCHHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSA
3.1 IIpaBHJIa IEPEX0/Ia OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.9 [IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLIMXCS — pELIeHuEM
' JMHENHOT0 ypaBHEHUS C JIByMS IEpEMEHHBIMU
CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMs NEPEMEHHBIMU; MOJIb3YACH I'paUKOM, TPUBOIUTH IPUMEPHI
pEeIIeHUs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YypaBHEHMH C  JByMs
' MEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu
CocCTaBIiATh U pelIaTh JUHENHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 33Ja4d, UHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4! MOJIYYEHHBIN pe3yibTaT
4 Koopaunats! u rpadpuku. @yHKIMN
N3o00paxaTh Ha KOOPIWHATHOW MPSMON TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM KOOpAMHATAM, JY4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCBIBATH

YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe




42 OTtMmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpJAUHATaM
13 Crpourts rpaduku JTuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaueHNE PYHKIIUU 10 3HAYEHUIO €€ apryMeHTa
[Tonnmarpy rpaduueckuii crmoco0 TMpenCTaBiICHUS U aHalu3a
4.6 uH(pOpMaIMK, M3BIEKATh W HWHTEPIPETHPOBATH HH(POPMAIHIO W3
rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJjbTara
1 Yucna v BBIYUCIICHUS
Hcnonp3oBaTh  HayajbHBIE  TMPEACTABIEHUS O  MHOXECTBE
11 JEHCTBUTEILHBIX YHCET ISl CPABHEHUS, OKPYTJICHUS W BEIYHCIICHUH,
' n300paxaTh JEHCTBUTENbHbIE YHCIa TOYKAMHU Ha KOOPIWHATHOU
IpsAMOit
[IpumensTh TOHSATHE AapU(PMETUYECKOTO KBAJAPATHOTO KOPHS,
12 HaXOJWTh KBaJpPaTHbIC KOPHHU, HCIONB3yS IPH HEOOXOTIUMOCTH
' KaIbKYJSTOD, BBITIOTTHSATh npeoOpa3oBaHus BBIpAXCHHH,
COJIEpXKaIINX KBaJIpaTHbIe KOPHHU, UCTIOJIb3Yys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucu  OOJBIIMX M MaJbIX YHCEI C IOMOIIBIO
' JECATUYHBIX Ipobeii u cTeneneit yrcna 10
2 AnrebpanuecKue BhIpaXKEHUS
[IpuMeHsTh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSThH
2.1 peoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTEHNEHU C LEIbIM
MoKa3aTesieM
BEIOMHATE  TOXKACCTBEHHBIE TMPeoOpa3oBaHUS  pallMOHAIBHBIX
2.2 BBIPQXKEHU HA OCHOBE MpaBWJI JACHCTBUI HaJ MHOTOWICHaAMH M
anreOpanvdecKuMHu IpOoOsSIMH




2.3

PackmanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTETH

2.4

3.1

3.2

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUHN ISl PELICHUs Pa3IuYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKHU
YpaBHEHMs U HEPABEHCTBA

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

MNEPCMCHHBIMU

[IpoBOANUTE NIPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM UHCIE C TPUMEHEHHEM TIpadUUYECKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ pemcHusda, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

3.3

[lepexomuTh OT cioBecHOW (GOPMYIHMPOBKM 3amaudm K &
anredpanvyeckoil MOAENU C OMOIIbIO COCTaBJICHHS YpaBHEHUS MU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B COOTBCTCTBHUHU C

KOHTCKCTOM 3aJ1a4H HOJ'Iy‘-I@HHLIﬁ pe3yiibTaTt

3.4

4.1

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UIl CPAaBHEHUS,
OILICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOU U MX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALIUIO MHOKECTBA peIlIeHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIU

[TonnmaTth M UCHONB30BaTh (PYHKUMOHAJIbHbIE TOHATUS M S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEeNsITh CBOMCTBA (DyHKIIUU

o e€ rpauky

4.2

Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIMA BHJIA:
y=k/x

k/x
, Y =X, Y = X3, ¥y = [X|, OMUCBIBAaTh CBOWCTBA YHCIOBOM (PYHKLUU MO €€

rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBATh U YNOPSJOUYMUBATH PALMOHAIBHBIE U MpPPAlMOHAIbHbBIC
' qucia
BeImonHsATE apudMeTHIecKue NeHCTBUS ¢ pallMOHATLHBIMU YHUCIAMH,
1.2 couderasi yCTHbIE U TMCbMEHHbIE NPUEMBI, BBITIOJIHATH BHIYMCIICHUS C
HUPPALMOHATILHBIMU YU CIIAMU
13 HaxonuTe 3HaueHUs CTeNEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
' BBIYHCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyrnarh  JACHCTBUTENIbHBIE  YHUCJA, BBIMNOJIHATH  IPHUKUIKY
' pe3ynbTaTa BBIUUCIECHUMN, OLICHKY YMCIOBBIX BBIPAXKEHUI
2 VYpaBHEeHUS U HEpaBEHCTBA
”1 Pemate nMHEiHBIE W  KBaJApaTHbIE YpPaBHEHHUs, YpaBHEHUS,
' CBOJISIIIIECS] K HUM, TPOCTENIINE APOOHO-pAllMOHAIbHBIC YPaBHEHUS
Pemate crcTembl IByX TMHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISIETCS
JIMHEMHBIM
Pemate TekCTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM C TTOMOIIIBIO
2.3 COCTaBJICHUSI YPaBHEHMsI WM CHUCTEMBI JABYX ypPaBHEHHH C JBYMS
MepeMEHHBIMU
[IpoBomnuTh TpOCTEWIINE WCCIEIOBAaHNUS YPAaBHEHUHM M CHUCTEM
24 ypaBHEHHWH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuIeCKUx
' MpEJICTaBICHUI (HAapUMep, YCTaHABIMBATh, UMEET JIU YpaBHEHHUE
WM CHCTEMa YPaBHEHHH PEIIeHusI, €CIIH UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 M300paxaTh pelieHrue HEPABEHCTB HAa YHCIIOBOM MPSMOA, 3aTTUCHIBATH
pelieHre ¢ MOMOIIBI0 CUMBOJIOB
26 Pemate cucrembl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
' BKIIIOUAIONIME KBAJpaTHOE HEPABEHCTBO, H300paXkaTh peEIICHUE




CHUCTCMbI HCPABCHCTB Ha YHCIJIOBOM HpSIMOfI, 3alMUCbIBATh PCHICHUC C

IIOMOIIbXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBate ~ QyHKIMHM ~ W3y4eHHBIX  BuaoB.  IlokasbiBaTh
CXEMAaTHYeCKH pAacIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpaguxoB QyHkimii Buma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHMOCTH OT 3HA4YCHUI KOA(PPHUIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIUI

3.2

3.3

3.4

[Toka3pIBaTh CXEMATHYECKH pACIOJOKEHUE Ha KOOPAUHATHOM
IIOCKOCTH TpadukoB GyHKIMI Buga Y = VX, Y = [X| © onmuckIBaTh
CBOICTBa PYHKIIMIA

Ctpouth W u300paxaTh CXEMaTHYCCKU TpaduKH KBaJpaTHUHBIX
GyHKIMI, OMKMCHIBATH CBOMCTBA KBAJIPATHMYHBIX (YHKIHH MO HX
rpadukam

Pacno3naBath KkBagpaTH4HylO0 (GYHKIUIO MO (Gopmyie, MPUBOIUTH
MpUMEphl KBAaJIPATUYHBIX (PYHKIHWA U3 peanbHOW KU3HH, (UMKH,

T€OMETPUH

ApI/I(l)MeTI/I‘{eCKaH " TCOMETPHUYICCKAA MMPOTpeCCUU

4.1

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IMPOTPECCUU

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

BbINONMHATE BBIYUCIIEHUS C HCIOJb30BaHHEM (OpMys N-ro 4ieHa
apu(MEeTHUECKON U TeOMETPUUECKOM MPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

N300paxarh  4jeHbl  MOCIEAOBATEIbHOCTH  TOYKAMHU  Ha

KOOp,Z[HH&THOfI IIJIOCKOCTH

4.4

PemraTs 3aJa4u, CBA3aHHBIC C YU CIOBBIMHU ITOCIICAOBATCIIBHOCTAMU, B
TOM YHCIC 3aJa4ynu U3 pCaHLHOﬁ KHN3HHU (C HUCIIOJB30BaAHHEM

KaJIbKYJIATOPa, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna u BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0/ OT OJHON (hOPMBI 3aMUCH
1.1 apoOeit k apyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPSA0YMBAHUE PAL[MOHATIBHBIX YHCEI
19 Apudmernueckue aeCTBUS C pallMOHAIBHBIMY YUClIaMU. Pemienue 3a1ay u3
' peasibHOM MPAKTUKK HA 4acTH, Ha IpoOH
13 CreneHb C HaTypajdbHBIM IIOKa3aTelIeM: ONpeeNieHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBLINX YHCEl
w IIponeHTsl, 3amuCch NPOLEHTOB B BUAE ApoOU U JIpoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a]1a4M Ha POLIEHTHI, PEIICHUE 3a]1a4 U3 PEATBHON IPAKTUKU
15 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YHCEIl
16 PeanbHple  3aBHCMMOCTH, B TOM 4YHclae TpsMas U oOpaTHas
' MIPONOPLUHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXKeHUS
21 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTiMbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBinenyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (HOPMYIIBI.
' Brruucnienus no gpopmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIP@XEHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 OpnHownensl 1 MHOrouIeHbl. CTeneHb MHOTOWIeHa. CoeHne, BhIYUTaHuE,
' YMHOXXEHHE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMbl W KBajapar
2.6 pazHoctu. dopmyna pa3zHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOKHTEIIN
3 YpaBHeHUst
31 VYpaBHeHHE, KOPEHb YypaBHEHMs, IpaBHUia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHU




3.9 JIuHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOro
' YPaBHEHUs, PEIICHNUE JINHEWHBIX YPaBHEHUN
33 CocraBiieHre ypaBHEHUH 110 yCIOBHIO 3aJ1aui. Pernienre TeKCTOBBIX 3a1a4 ¢
' MIOMOIIIbK YPaBHEHUI
3.4 JluneliHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
CucreMa JBYyX JMHEWHBIX YpaBHEHHH C JByMs IEpEeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crlocoO0OM MoACcTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPaBHEHHI
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha mpsMoi
42 UYucnosble IpoMexKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa
' TOYKH Ha KOOPJAMHATHOM IIOCKOCTH
4 [Tpumeps! rpadukoB, 3amanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
' 3aBUCUMOCTEN
4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIMA
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkumm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUHM U CHUCTEM JIMHEHWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 KBagpatublii kopeHb u3 uucna. [loHsTHE 00 HMppPAlMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMHKEHNS UPPALMOHATIBHBIX YHCE
CroiicTBa apuMETHYECKUX KBAJPATHBIX KOpPHEH M WX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIYMCIICHUSIM.
JleiicTBUTENbHBIC YKCTIA
1.3 CreneHb ¢ HenbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa
2 Anrebpandeckue BoIpaKeHUS




KBampaTtublif  TpéxuseH, pas3lokeHHEe KBaJpaTHOro TpEXUieHa Ha

2.1
MHOXKHUTEITN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu
2.3 CrnoxeHue, BBIYUTAHUE, YMHOXKECHHE, JICTICHNE aNre0pandeckux Ipoodei
2.4 PannonanibHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHIpETAIUS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3329 areOpandecKuM crocooom
3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA ¢ OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
A1 [Tonstue @ynkuun. OOIACTh ONpenenaeHUs] U MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCHI
4 @DyHKIUM, OINMUCHIBAIOUIME TPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHkuu y =x7 y = X’
4.6 Oyukuuu y = [1X, Yy = |x|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI




9 KIIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 PannonanbHple uucaa, MppalMOHATIbHBIE YKMCIA, KOHEYHblE U OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXEeCTBO  NEHCTBUTEIBHBIX  4YMCEJ, JEHCTBUTEIIbHBIE YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBle ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' ME¥XKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSMOM.
CpaBHeHuE NENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS € IEHCTBUTEIbHBIMHI YU CIAMU
N3mepenus, npuOImxeHus, oueHKd. PazMepbl 00beKTOB OKPY>KAIOLIEro Mupa,
14 JUIMTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uucen. [Ipukuaka u oueHka
Pe3yabTaTOB BBIYACICHUN
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 YpaBHEHMS C ONHOM IEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOASAIIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TPETbeW U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU M €TI0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMbBl YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CrIocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHON
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




216 ['padmyeckass uHTepIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
' NepeMEHHBIMU
3 OyHKIUU

31 KBanparuunas ¢ynkuusa, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI
' BEPILKHBI MTapaboIibl, OCb CAMMETPUHU NapaboIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gyrxuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHKIMI , ¥ UX CBOHCTBA
4 YwucnoBbie MOCIEI0BATEILHOCTH

i1 Ornpezenienne U CocoObl 3ajaHusl YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3aanne
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii N-To ujaeHa

49 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuQMeTHuecKoin
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

43 I'eomerprueckass mporpeccuss. @Popmyinbl N-TO  4ieHAa TE€OMETPUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

14 N3o0paxenue wWieHOB apu(PMETHUECKON U TEOMETPUUYECKOM Mporpeccuit
' TOYKaMH Ha KOOPAUHATHOM TUIOCKOCTH. JIMNHENHBIN U DKCIIOHEHIIMAIIBHBINA pOCT

4.5 CrnoxHbI€ IPOLIEHTHI

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
NpoBepsIeMoro OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
TpeOOBaHus o0mero odpasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHAMH: MHOXECTBO, I10JMHOKECTBO,
olepanvy HaJ MHOXXECTBAMH, YMEHHE OINEpUPOBATh MOHSATHSIMH:
rpad, cBsI3HBIN rpad, nepeBo, MUK, TPUMEHATh UX MpPU PELICHUH
3ajad; yYMEHHE UCIOJNB30BaTh TpapUUecKoe IpeACTaBICHUE
MHOXECTB Ul OMHMCAaHUS PEAIbHBIX MPOIECCOB M SIBICHHUH, MpH

peIlIeHnH 3a7a4 U3 IpYTux y4eOHbIX MMPEeIMETOB

YMenue ONCpUpOBATh NOHATUAMMU: OMPCACIICHUEC, aAKCHMOMaA, TCOpPCMa,

J0Ka3aTCiIbCTBO, YMCHHEC pacClio3HaBaTb HMCTHHHBIC W JIOXKHBIC




BBICKA3bIBAaHUS, MPUBOJUTH IMPHUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATypaJbHBIX 4YHCEJ, IPU3HAKU
JeITMMOCTH, IEJI0€ YHCIIO0, MOJY/b YUCIA, OOBIKHOBEHHAs APOOb U
JecATUYHas Apo0b, CTAHJAPTHBINA BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppalMOHATIFHOE YHCIIO, apU(PMETUUYECKUN KBaJPAaTHBIM KOPEHD;
YMEHHME BBINOJHATH JCHCTBUSL € YUCIAMH, CpPaBHUBAaTbh W
YIOpAIOYMBATh YHUCJIA, IPEACTABIATH 4YHMCIA HAa KOOPAMHATHOM
IPSIMOM, OKPYIVIATH YHUCJIA; YMEHHUE JAelaTh NPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUM

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apuMeTHuuecKuil KBaIpaTHBI KOPEHb, MHOTOUJICH, ajredpanyeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETECHHU
Oonbllle €OUHUIIBI; YMEHHE BBIMOIHATH pacu€Thl Mo (opmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXKEHUI ¢ KOPHSIMH, Pa3JI0KEHUE MHOTOWIEHAa HA MHOXUTENH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMBbI U Pa3HOCTU

VYMeHue onepupoBaTh MOHIATHIMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW NEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHME PELlIaTh JUHEHHBIE U KBaJpaTHbIE YPABHEHHS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJHOM MEPEMEHHOU, CUCTEMBbI
JBYX JTMHEMHBIX YpaBHEHUH, INHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOI1, B TOM YHUCJIe PU PELIeHNUH 3a7a4 U3 JPYTUX MpeMETOB
U TpaKTUYECKUX 3aJad; YMEHUE MHCIIONIb30BaTh KOOPAMHATHYIO
IpSIMYI0 U KOOPAMHATHYIO TJIOCKOCTb IS M300pa)KeHUs pelieHui

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, FpaduK QyHKIHH, HYIH
byHKIIH, MPOMEXYTKH  3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HAWOOJbIIEE M HAaWMEHbIIEE 3HAYCHHS
byHKLNY; YMEHHE OIIEpUPOBATH MOHATHSMM: npsivast
PONOPIHUOHATIBHOCTD, JIMHEHHAs PYHKIMS, KBaApaTU4HAs PYHKLNUS,

obpaTHass MPONMOPIHMOHATBLHOCTh, Napaboia, rumepbosa; yMmeHHue
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ctpouth rpaduku  QYHKIUNA, HWCIONB30BaTh Tpaduku s
OTIpe/ICNICHUs] CBOWCTB IMPOIIECCOB U 3aBUCUMOCTEH, ISl PEIICHUS
3aja4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEaNbHON JKU3HU; YMEHHE

BBIpaKaTh (OPMYJIaMHU 3aBUCIMOCTH MEXy BETUUYMHAMU

YMenue OIIepUpOBATH MOHSTUSIMHU: I10CJIE10BATENBHOCTD,
apumernyeckas U TEOMETpUYECKass MPOrPEecCUd; yMEHHe
HCTIOJIB30BaTh CBOIMCTBA MOCIEA0BATENLHOCTEH, (DOPMYIBI CYMMBI U
o0miero ujieHa Ipu pelIeHUU 3a/lad, B TOM YHUCIe 3a/1a4d U3 IPYrux

y4€OHBIX TIPEIMETOB U PEAIbHON KUZHU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YKCJIE€ Ha MPOIEHTHI,
IO W 4YacTW, JBIKEHUE, paboTy, IEHY TOBapOB U CTOMMOCTH
MOKYIIOK M YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKCHHUS,
YpaBHEHUSI, HEPAaBEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJ1ayH,
HCCJIEIOBATh MOJyY€HHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUSAMU: (QUTYpaA, TOUKA, OTPE3OK, IIpsiMas,
1yd, J0OMaHas, yroi, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
HOPSMOYTOJIbHBIM TpeyrojbHUK, MeluaHa, OHUCCeKTpuca U BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJIbHUK,  MNapauieorpaMM,  pomo,
IpPSAMOYTOJIBHUK,  KBajgpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMU (UTrypaMu;
yYMEHUE pellaTh 3aJadd, B TOM YHUCIE U3 IIOBCEIHEBHOW JKU3HU, Ha
HAaxXO0KJICHNE N'€OMETPUYECKUX BEJIUYNH C IPUMEHEHHEM H3Y4YEHHBIX

CBOICTB Quryp u ¢paxkron

YMeHne onepupoBaTh TMOHSATHSIMH: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJbHUKOB; MapaljIeIbHOCTh U MEPIEeHAUKYISIPHOCTD MPSIMBIX,
yroll MEXIy MpSIMBIMH, TEPIEHAUKYISAP, HAKIOHHAs, MPOCKINS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEJIFHO TOYKH W TPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  mapauieNbHOCTh |

NEePIEeHIUKYISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHSITUSAMM: JJIMHA, PACCTOSHUE, Yol

(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOMIAb;




YMEHHE OIICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKaIOIIEM
MHUpE; yMEHHE TPUMEHATH (QOPMYNBl MEpUMETpa W IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTU U IIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuieNeNuIea; YMEHUE TPUMEHITh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOUICHUS IS

BBIYHMCIICHHS IJTUH, PACCTOSIHHM, IIJTOIIA 1eH

12

13

YMeHnue wuzo0OpaxkaTh TIUIOCKHE QUTYPBI W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBIO HYEPTEKHBIX
UHCTPYMEHTOB U DJICKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

YMmenune ONCpupoOBaTh MOHATUAMH: HPAMOYroJibHasgd CHCTCMaA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, CKaAJIAPHOC IMIPOU3BCACHUC
BCKTOPOB; YMCHUC HUCIIOJIBb30BaTh BCKTOPBI W KOOpPAWHATBI JJId
MNpEaACTaBJICHUA JAHHBIX W PCIICHHA 3aJiad, B TOM 4YHCJIC U3 APYTHUX

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU
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YMeHue onepupoBaTh IOHATHUSMHU: CTOJOUMKOBBIE U KpYIOBbIE
quarpamMmbl, TaONMIbI, CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJplllee U HaHMEHbIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHHME W3BJEKaTh, MHTEPIPETUPOBATb U  INPeoOpa3OBBIBATH
uHpOpMaLMIO, TPEACTaBIEHHYI0 B Ta0IMIAX ¥ Ha JAMarpamMMax,
OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKH PEasIbHBIX MPOLECCOB U
ABJICHUN; YMEHHME paclo3HaBaTb W3MEHUYMBBIE BEJIWYMHBI B

OKpYXaroIlieM MUpe
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YMeHue onepupoBaTh MOHATHAMM: CIyYalHBIM ONBIT (CITydailHBIN
AKCIIEPUMEHT), 3JEMEHTAapHOE COObITHE (PJIEMEHTAapHBI MCXOJ)
CIIy4alfHOTO OMbITa, CIy4ailHOE COObITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOJAWUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITax c
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOZI0M OPTraHU30BAHHOIO Iepedopa U C UCIOJIb30BaHUEM
[IpaBUjIa YMHOXXCHUS; YMEHHME OLEHUBATH BEPOSTHOCTH pealbHBIX
COOBITUH U SIBJIEHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U

MaJIOBEPOSITHBIX COOBITUH B OKpYXKalolleM MHpPE U B IKU3HU,




3HAKOMCTBO C IIOHATHUEM HC3aBHCUMBIX CO6BITPII>1; 3HaAaKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOJAMIMNA M3YyYEHHBIH METOJ JUIsl PELICHMS
3a[la4M, IPUBOJUTH IIPUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATDH IIPOSBICHUE 3AKOHOB MATEMATUKHU
16 B MCKYCCTBE, OIMCBIBATH OTIEIIBHBIC BBINAIOLINECS PE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHUSA MATEMATHKU KaK HayKH, IPUBOJUTH

IIPUMEPHBI MaTEMaTHYCCKUX OTKpBITI/Iﬁ n ux dBTOpPOB B

OTEYECTBEHHOW U BCEMUPHON HCTOPHUH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BbIYUCICHUS

11 HarypanbHble u niensle uncna. [lpu3Haku AeTMMOCTH LENbIX Yucel

1o OObIKHOBEHHBIE W JAECATHUYHBIE  JpoOM, TPOLEHTHl, OECKOHEUHbIE
' NePUOANYECKHUE TPOOH

13 PanmonanbHpie uucna. ApuMmeTHyecKHe OIepanud C paldoOHAIbHBIMU
' B (WENYI

14 JelictButenbHble ynucia. Apu(pMETHYECKUE ONEpau C JEeHCTBUTEIbHBIMU
' qUCIaMu

L5 [TpubnmkEHHBIC BBIYMCICHHS, TPABWIIA OKPYIJICHUS, NMPUKHIKA M OIEHKA
' pe3ysbTaTa BHIYMCICHUN
2 AnrebGpanyeckue BbIpaKeHHs

2.1 BykBeHHbIE BhIpaXkeHHsI (BBIPAKEHUS C IEPEMEHHBIMHU)

25 Crenenp ¢ nenbiM mnokazateneM. CTeneHb € palMOHAIBHBIM IOKa3aTEeNeM.
' CBolicTBa CTENEHU

2.3 MHorousneHsl

24 Anrebpanueckas 1poOb

’g Apudmernueckuif  KOpeHb  HaTypaldbHOH  cremeHu. [leiictBus ¢
' apupMeTHIeCKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEPAaBEHCTBA




Henbie u npoOHO-panMoHanbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU

3.1 .
ypaBHEHUH
32 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB
3.3 Pemenue TekcTOBBIX 3a1a4
4 YucnoBele N0CIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENBHOCTEH
42 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CI0XKHBIX
' IPOIICHTOB
5 OyHKIMH
Oyuknusa, crnocoOsl 3ananus ¢GyHkuuu. ['paduk  ¢dyakmuu. OO6xacth
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHui ¢pynkunu. Hymn gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl U
MUHHUMYMBI (GyHKIMA. Hawnbosnpinee m HamMeHbIIee 3Ha4eHHWE (YHKIHUU Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u Ux cBOcTBa
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKH
7.4 OKpyXHOCTb U KPYI'
7.5 W3mepeHne reoMeTpuyeckix BEINYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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