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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypPCOB OCHOBHOTO OOIIETro
00pa3oBaHMsI: OHA 00ECTIEYNBACT M3YUCHHUE IPYTHX IUCIIUILUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
POJOJIKEHHUsI 00pa30BaHuUs M B MIOBCETHEBHOM XU3HU. Pa3Butre y oOydarommxcs
HAyYHBIX TMPEACTaBICHUN O TMPOUCXOKIACHUM € CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HayKOM SIBJICHUM U MPOIIECCOB
B TpUpOJI€ U OOIIECTBE, POJIU MATEMATHUYECKOTO MOJCIHUPOBAHUS B HAYyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTalliid B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHUSI W BBIBOJII,
dbopmynupoBath yrBepxkaeHus. OcBoeHUE Kypca anredpbl 00ecneyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsI O00YyYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHUS, 0000IIEHNEe U KOHKPETU3AINI0, a0CTparupoBaHue M
anajorutro. OOyueHwe  anreOpe  mOpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW ~ JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABISeTCs pealn3anuen JesTeIbHOCTHOIO MPUHIUIA O0yUEeHHUS.

B crpykType mporpammbl ydeOHOro Kkypca «Anrebpa» majisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
auHuA: «Yucna U BEIYHUCICHUS Y, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dynkumuy. Kaxmas w3 3TUX coaep:KaTeabHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
OPYTUMHU €ro JHHUSAMU. B Xone wu3yyeHuss ydeOHOro Kypca oOOyYarolmIumcs
IPUXOJHUTCS JIOTHYECKH PacCyKIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B mporpammy y4eOHOro Kypca «Airedpa» BKIIOYECHBI
HEKOTOpBhIE OCHOBBI JIOTMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIONINE OBIAJACHUIO O0YyYarOIIUMUCS
OCHOB  YHMBEPCAJIBHOIO MareMmaruueckoro s3bika. ConepKaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTrO Kypca «Ainredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue mmHUKA «Yucna ¥ BBIYKCICHUS CIYKAT OCHOBOW IS
JaNbHEHNIero u3y4yeHus MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarolUXCs
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX JIJISI TIOBCETHEBHON
*u3HU. PazBuTHe MOHATHUS O YKUCJIE Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSA3aHO C pAIMOHAJIBHBIMH W HWPPALUOHAIBHBIMH YHCIaMHU, (OPMUPOBAHHEM



MPEJACTABICHUM O JIEMCTBUTEIBHOM YHCJIE. 3aBEPIICHHE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue nByX anreOpandeckux JIMHUNA — «AJIreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHIO y OOYUAIONTUXCS
MaTeMaTHUYECKOro amnmapara, HEOOXOIMMOTrO [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOT'O 001Iero oOpa3oBaHusl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUYCHUE MATEMATHKH KaK
SI3bIKa JUJISI TIOCTPOEHHS MaTEeMaTHUYEeCKUX MOJeJel, OMUCaHHUS TMPOIECCOB WU
SBIICHUW peajdbHOro Mupa. B 3agaunm oOyudeHus anrebpe BXOIAT TaKxKe
JanbHeiIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(OPMATUKH, U OBJIaJICHUE HaBbIKAMU
JNeAyKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUsI, CHOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPYECTRY.

Coneprxanve (pyHKIIMOHAIBHO-TpaUUECKOM JIMHUK HAIEICHO HA TIONyYCHHE
OOyJarOIIMMUCS 3HaHUK O (DYHKIHMSAX KaK BaXHEHIIEW MaTeMaTH4eCKOW MOJIETH
JUISL OTIUCAHUSI M UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MIPUPOIC
u obmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHUIO Yy OOYYaIOIIUXCS
YMEHHUS UCIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHUE
MpeACTaBICHUN O POJIM MAaTEMATHUKHU B PA3BUTUU LIUBUIIU3AIMHU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CIEAYIONIME OCHOBHBIC Pa3/eibl COJCPKAHUS:
«Yucna u BbIUHCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPpaBHEHUS U
HEPABEHCTBA», «DYHKIIUN.

Ha uzydenue yuebHoro kypca «Anredpa» orBoautcs 306 yaco: B 7 kiacce
— 102 4aca (3 yaca B Henentwo), B 8 kimacce — 102 yaca (3 yaca B Henmenio), B 9
kiacce — 102 gaca (3 yaca B HeZelo).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYUCTICHUA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (OPMBI 3aMHUCH
npobeit k apyroil. IloHATHe palyMoOHAIBRHOIO 4YHCIIA, 3alUCh, CpPaBHEHHUE,
yIOpPSIIOUMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue AeHcTBUS €
palrOHAJbHBIMUA YMCIaMu. Pelienue 3agad u3 peaJibHOW NPAKTHKW HAa YacTH, HA
JpoOHU.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJeM: OINpEeNIeHue, Ipeodpa3oBaHue
BBIPXXCHHI Ha OCHOBE OMpEENICHUS, 3aUCh 00NbIINX yKcel. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU M ApOOM B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTBI, pELICHUE 337]a4 U3 PEaJIbHON MPAKTUKU.

IIpumMeHeHne TNpPHU3HAKOB  JCIHMMOCTH, pa3JIOKEHHUE HAa  MHOMKUTEIU
HATyPAJIbHBIX YUCEIL.

PeanpHpie  3aBUCMMOCTHM, B TOM 4YHCle TmpsiMas W oOpaTHas
IIPOITOPLIMOHATIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[lepemMeHHBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C NIEPEMEHHOM. JlommycThMbIe
3Ha4YECHUS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEXKy BEIMUNHAMU B BHJIE
dbopmyibl. Beruucnenus no popmynam. [IpeodpasoBanue OyKBEHHBIX BbIPAKEHHH,
TOKIECTBEHHO pPaBHbIE BBIpaXXEHUs, TMpaBuia MpeoOpa3oBaHUs CYMM U
NPOU3BEICHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

Opnounens! 1 MHOrouneHsl. CreneHbs MHoOrowieHa. CiokeHue, BBIYUTaHUE,
YMHOXEHUE MHOIO4JIEHOB. DOpMyibl COKPAlIEHHOIO YMHOXKEHUA: KBaJapar
CyMMBI M KBajpaTr paszHocTu. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHsA, IpaBWia NpeoOpa3oBaHUs ypaBHEHMS,
PABHOCWIBHOCTh YPaBHEHUU.

JIuHEeHOEe ypaBHEHUE C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHUE JIMHEHHbIX ypaBHeHUH. (CoCTaBlIEHHE YpaBHEHUM I10
YCJIOBHIO 3a7ja4yM. Penienne TeKCTOBBIX 3a7a4 C IIOMOLIBIO YPABHEHUN.

JIuneitHoe ypaBHEHUE C JABYMs IEpEeMEHHbIMU U ero rpaguk. Cucrema AByX
JIVMHEWHBIX YpAaBHEHUN C JBYMs IIEpEeMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. IlpuMepsl perieHHsi TEKCTOBBIX 3aJad C IMOMOIIbBIO
CUCTEM YpPaBHECHUM.

DOyHKIUU



KoopaunaTta Touku Ha npsimoil. YncnoBble IPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOYKAMHU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca ¥ opJuHaTa
TOYKHM Ha KOOPJAWHATHOM TutockocTu. [Ipumeps! rpadukoB, 3agaHHBIX (HOpMyIaMu.
Yrenue rpadukoB peanbHbIX 3aBuUcuMocTed. [lonarne ¢ynkuuu. I[padux
dbynkuuu. CoiictBa pyHkumil. JInaennas pynkuus, e€ rpaduk. I'paduk pyHKIHH
y = |X|. I'padudeckoe pelieHHe TMHEHHBIX YPaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KUIIACC

Yucaa v BbIYMCICHUS

KBagparueiii kopeHb u3 uucia. [loHsATHe 00 UWppalMOHAIBHOM YHCIIE.
JecsaTuunble TpUOTMKEHUS UPPAIMOHANIbHBIX yucen. CBoiicTBa apupMeTUIeCKuX
KBa/IPAaTHBIX KOPHEN U MX MPUMEHEHUE K MPEoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUYUCIIEHUSAM. JI€HCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorictBa. CTaHmaapTHAs 3alKCh YUCIA.

[IpencraBienne JaHHBIX B BUAE TaONMII, AUArpamm, rpa@ukoB. 3anoJHEHHE
Ta0Jull, YTEHUE U TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYyroBbix). UTeHue rpadukoB peabHbIX MpolieccoB. V3Bneuenne nHpopMaium us3
JMarpaMM U TaOJIHII, UCTIOJIb30BAHNE U MHTEPIPETAINS JAHHBIX.

AuredpanvecKkue BbIPaKeHUsI

KBampaTHbpiii  TpEéXuieH, pas3loKEHHE KBAaJAPAaTHOrO TpEXWIeHa Ha
MHOUTENH.

AnreOpaudeckass ApoOb. OCHOBHOE CBOMCTBO ajreOpamdeckoir apolwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JpoOeH.
PaumonanbHble BBIpaXXEHUS U UX TPeoOpa3oBaHuE.

OmnucartenbHasi CTaTHCTHKA: cpeaHee apudmermdeckoe, MeauaHa, pa3Max,
HauOOJbIlIeE W HAWMEHbBIIIEe 3HAUEHUS HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOW U3MEHYUBOCTH.

YpaBHeHUA U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHeHuU, CBOAAIINXCS K JIMHEWHBIM M KBaJIPaTHBIM.
[Ipocreiimue ApoOHO-paOHAIbHBIE YPABHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHU C ABYMsI IEPEMEHHBIMA M CHUCTEM
JVHEUHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. lIpumepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoOoM.



HucnoBble HEpABEHCTBA U UX CBOWcTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTP HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMU.

Cny4ailHblil 3KCIIEpUMEHT (OIBIT) M ciyyaliHOe coObiThe. BeposTHOCTh U
yacToTa. Pojb ManoBEpOATHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B MPUPO/IE
u B oO1iecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUHU BEPOSATHOCTEH.

DOyHKUNHA

[Tonsitue @ynkuuu. OOMacTh ONpeAeNieHus W MHOXECTBO 3HAYCHUH
¢bynkimn. CiocoOb! 3aanus PyHKITHA.

I'padpux dynkuuu. Urenune coiicTB (yHkuuu no e€ rpaduky. IIpumepsr
rpadukoB QyHKINH, OTPAXKAIOIIUX PEAbHBIE MPOIIECCHI.

OYHKIUY, ONUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPLIHOHATILHBIC
3aBrcHMOCTH, uX rpadukn. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pellleHHE YPaBHEHUH U CUCTEM YPABHCHUI.

I'pad, Bepmmna, pedbpo. Crenenp BepuiMHbl. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHocTu rpada. lenu m nwmkisl. [lytu B
rpadax. Ob6xon rpada (dimepoB myth). [IpenacraBienue o0 OpPUESHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ ToMoIIbI0 rpados..

9 KNIACC

Yucia 1 BBIYMCICHUA

PaunonanbHble 4yKclia, UppalloOHAIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOH. MHOXKECTBO JAEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEYHBbIE JeCATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHO>KECTBOM JICMCTBUTEIBHBIX YHCEN U KOOPAUHATHON NIPSIMOM.

CpaBHEHHE JIEMCTBUTENbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JNENCTBUTEIBHBIMU YHCIAMHU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpPYXAaIOIEM MHUpE.

[IpubnmxéHHoe 3HAaUEHUE BEIMYMHBI, TOYHOCTh NpHOImxKeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

[IpencraBnenne naHHBIX B BUJE TaOIUIl, AUarpaMM, rpadukoB. 3amoaHEeHNE
TaONHIl, YTEHWE W TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYyroBbixX). UTeHue rpadukoB peasibHbIX MpoleccoB. M3pneuenne nHpopMalum us3
JMarpaMM U TaOJIMIL, UCTIOJIb30BAHUE U MHTEPIPETALUs JAHHBIX.

OnucarenpHas CTaTUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoOJbpIIEE M HAaWMEHbIIEE 3HAYECHHS Ha0opa 4YHMCIOBBIX JaHHBbIX. [Ipumepsl
CIy4allHOM U3MEHYUBOCTH.



YpaBHeHUs] H HEPAaBEHCTBA

JIunentnoe ypaBHeHue. PenieHne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PenieHrne ypaBHEHUMN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEW U YETBEPTOMN
CTEIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3aiad
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienne cuctem 1ByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil crteneHu. [paduueckas
UHTEpIpETALs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Periiennie TEKCTOBBIX 33/1a4 aNreOpandyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemenue cucrem
JMHEVHBIX HEPABEHCTB C OAHOM nepemeHHoW. KBaapaTHele HepaBeHCTBaA.
I'padmyeckas uHTepmpeTanys HEPAaBEHCTB U CHCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMM.

Cny4aitHplil 3KCIIepUMEHT (OIBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh M
gacToTa. Poib MammoBEpOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B TIPUPOJIC
U B oOmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHocTu rpada. Lenu m numkisl. [lytu B
rpadax. Ob6xon rpada (dinepoB myth). [IpenacraBienne o0 OpPUESHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ TOMOIIbIO rpadoB.

DOyHKIUU

KBampatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThI
BEPIIUHBI TapadoIIbl, 0Cb CUMMETPUU MapadOJIbI.

Ipaduku Gysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , n ux
CBOWCTBA.

[IpencraBienue JaHHBIX B BUIE TaOIMII, TUarpamMmm, rpaduKoB.

MHOX€eCTBO, dSJEMEHT MHOXKECTBA, MOAMHOXKECTBO. Omnepauuu Haf
MHOXKECTBaMU: OOBEAMHEHUE, IepeceueHue, nonoiaHeHue. CBoilcTBa omeparuii
HAJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COUYETATENBHOE, PACHPEIEIUTEIBHOE,
BKJItOUeHUs. Mcnonb3oBaHWE TpaUuecKoro MpEeACTaBICHUS MHOXECTB s
OMMCaHUA PeaJbHbBIX MPOLIECCOB U SIBJIICHUM, DU PEUICHUHU 3a1a4.

N3mepenue paccemBanus AaHHBIX. /ucnepcus M CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00pPOB. /lnarpamMma paccenBaHusl.

Yuc0BbIe MOCJIEI0BATEIBLHOCTH U Mmporpeccuu



[IoHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmynoi u GpopmyIoit N-ro uieHa.

Apudpmernueckas U reomerpuueckas mnporpeccuud. dopmynbl N-TO 4ieHa
apuPpMETHIECKON ¥ TeOMETPHIECKON MPOTrPECCUl, CyMMBI TIEPBBIX N YJICHOB.

N300paxkeHne 4wiIeHOB apu(PMETUUYECKONM U TE€OMETPUUECKOM Mporpeccuii
TOYKaMHM HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHENHBIN M DKCHOHEHUMAIbHBIA POCT.
CIioXHbI€ TPOLIEHTBHI.

DJNieMEeHTapHble COOBITHS  ciydaiiHoro ombiTa. CrydaliHble COOBITHS.
BepostHoct  coOblTui. OnbITBI €  PaBHOBO3MOXKHBIMM  3JIEMEHTAPHBIMU
coOpiTussMU. CiydaiiHbiil BIOOp. CBS3b MEXKY MaJOBEPOSTHBIMU M MPAKTUYECKU
JOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAyKE.

epeBo. CBoNCTBa J€pPEBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEPILMHBI, CBA3b MEXAY UYMCIOM BepwIMH M yuciaoMm pedep. [IpaBuio
yMHOXeHHs. Perenue 3aiay ¢ nomouipbio rpagos.

[IporuBononoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. DopMmylia  CIOXKEHHUS
BEPOATHOCTEH. YCJIOBHAsE BEPOATHOCThH. IlpaBmino ymHoxkeHusa. HesaBucumsle
cobpiTus. IlpencraBieHue skcrepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaXOXKJICHUE BEPOSTHOCTEM C IOMOLIBIO JIEpeBa CIYyYalHOrO JKCIIEPUMEHTA,
auarpamm Jitiepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl y4yeOHOro Kypca
«Anrebpa» XapakTepU3ylOTCs:

1) matpuoTnyecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTEMaTUKHM, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUU B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEW I'pa)kIaHWHA U pealn3aliu ero
npaB, MPEACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaxX ()YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUM, NPOLEAYp TpakJIaHCKOro oOIiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPAaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHMHM BCEW >KM3HHM ISl YCHEMIHON MpodecCHoHaIbHON
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUYAJIIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY U 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pPacCyKIEHUH, YMEHHUIO BUIETbH
MaTE€MAaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAllUell B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeCTaBlIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJIBI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHUYEeCKOM HayKuh Kak c@epbl 4eIoBeYecKOn
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKHA M MAaTEMATHYECKOW KYJIbTYpOM KakK CPEICTBOM
NO3HAHUS MHpa, OBJIAJEHUEM IIPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usmueckoe BocnmuTraHue, (opmMHpOBaHHE KYJbTYPbI 310POBbS M
IMOLMOHAJIBLHOIO0 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHATh MAaTEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBS,  BEAEHUS  3J0pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  NHUTAHUE,
COQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHbIXa, pEryisipHas (Quanyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKA pPEQIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TAKOTO0 K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYecKOe BOCIIMTAHME:

OpMEHTalMel HA TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU I pelIeHus 3a1ay
B 00JIaCTH COXPAHHOCTU OKPY’KAIOIIEeH Ccpeibl, IUIAHUPOBAHHUS TMOCTYNKOB MU
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXKAIOLIEH Cpenbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX peLIeHUs;

8) amanTamusi K U3MEHSIIOIUMCSI YCJIOBHSIM COUMAJIBLHOM M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, IMOBBIILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITENbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOAEH, nmpuoOperaTh B COBMECTHOM AESTENIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOIMMOCTBI0 B (OPMHPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(opMynHpOBaTh UAEH, MOHATHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CUTYal[MI0 KaK BbI3OB, TPEOYIOIIUMUA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEeMble pelieHus U JeUCTBUS, (OpPMYJIUPOBATh U OIEHUBATH PUCKU U
NOCIIeCTBUSA, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATHIMH, (OPMYIUPOBATH
ONpeNeicHus]  TOHATHUW, YCTaHABIMBAaTh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTHN3a;

e BOCIpPUHUMATh, (opMyaupoBaTh W  MNPEOOPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, €IMHUYHBIEC, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISBJSITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (akTaxX, JaHHBIX, HAOJIIOJCHUSAX W YTBEPKICHUSAX,
npenjiaraTh ~ KpUTEpPUM NI BBIABICHHUS  3aKOHOMEPHOCTEM U
MIPOTHUBOPEUHNIA;

JeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAIOTUH;
pa30upaTh I0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbBIEC U OT
MPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHbBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,
BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pElUICHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUA,
dbopMynupoOBaTh BOIPOCHI, (UKCUPYIOUIUE TPOTHUBOpPEUHE, MPOOIEMY,
CaMOCTOSTETIFHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

OPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOONbIIOE  HCCIEAOBAaHHWE IO  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSATEIHLHO (POpMyTHUPOBATH 0OOOIIEHNS U BBIBOJBI TI0 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIO/ICHUS, MCCIICOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIEHMIA;

MPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCA, a TaKKE BBIABUTATh
IPEIION0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISIBJSITh HEJOCTATOYHOCTh M HU30BITOYHOCTH HWH(OpMAIMM, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHUS 3aa4H;

BBIOMpaTh, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
“H(OpMAIINIO Pa3IMYHBIX BUJOB U (DOPM MPECTABIICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBieHHs HUHDOpMAUMM U WLIIOCTPUPOBATH
pelaeMple 3a7addl CXeMaMu, JuarpaMMaMd, HHOW Tpaukoil U ux
KOMOMHAIIUSIMU;

OLICHUBATh HAA&KHOCTh WH(OpPMAIMM O KPUTEPHUSAM, MNPEITI0KECHHBIM
YUHUTENEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



BOCIPUHUMAaTh M  (QOPMYIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3PEHUS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a]]a4l, KOMMEHTUPOBATH IMOTYYEHHBIN pe3ysbTaT;

B X0J1€ 00CYXKIEHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYK1a€MOM TEMBI,
po0JIeMBl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HALIEJIEHHBIE HA ITOUCK
pELICHMsI, COIOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTHUX
YYaCTHUKOB JUaJIora, OOHapy»MBaTh PA3JIMYME U CXOJCTBO IO3MLIMMI, B
KOPPEKTHOU popme hopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;
OPEICTaBIsATh  pPEe3yJbTaThl  pelIeHHs  3aJadyd,  SKCIIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHH;
NOHMMaTh W HCHOJIb30BaTh  IMpEUMYyIlecTBA  KOMaHAHOM U
VUHIMBUIYAJIbHOM paboThl MpU pPELIEHUH Y4YEOHbIX MaTeMaTHYECKUX
3aja4;

IPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLIHIO
COBMECTHOM paloThl, pachpenensaTb BUAbl padoOT, JIOroBapuUBaTHCH,
00CyKaaTh NpoLECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaThb B TIPyNmHoBbBIX (opmax paboTel (0OCyXIeHUA, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl M JPYTU€), BBIIOJIHATH CBOIO YacTh
paboThl ¥ KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMU YJIEHAMHU KOMAaH/Ibl,
OLICHUBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTABJIAThH IUIaH, AJICOPUTM PEUIEHUs 3aJaud (WU €ero
4acTh), BBIOUpATh CIOCOO pElICHUS] ¢ YY4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI PEIICHUI C Y4ETOM HOBOM MHGOpMAIIIH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOaMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJibTaTa pelIeHUsI MATEMaTUYECKON 3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENbCTB, HAWJIEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;
OLICHWBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOU LIENIN
U YCJIIOBHSIM, OOBSICHATh MPUYNHBI JOCTHKEHUS WM HEJOCTUKEHUS TIEIH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kJacce OOYyYaroOIIMIiCS TOMYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yucaa v BbIYMCICHUS

BrimonusTh, coderas yCTHbIE M THChbMEHHBIE NPUEMBI, apumeTndeckue
JENUCTBUS C pallMOHAILHBIMU YUCIIAMHU.

HaxoauTe 3HaueHUs YHUCIOBBIX BBIPAKEHHH, MPUMEHITh pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYMCICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUM, COJIEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT onHOM (HOPMBI 3aMKMCH YUCEN K APYro (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JACCATUYHYIO IPOOH ).

CpaBHUBATH U YNOPSJOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUAKY U OLUEHKY pe3yjibTaTa BHIYMCIICHUN, OLIEHKY 3HAUCHH
YHUCJIOBBIX BBIPAKCHUI. BBIMOTHATH JEHCTBUS CO CTENEHAMH C HATypaJbHBIMU
MOKAa3aTEIISIMH.

[IpuMeHsAT,  MpU3HAKK ~ ACIMMOCTH,  Pa3JIO)KEHUE HAa  MHOXXHUTEIH
HATypalbHBIX YUCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUHUOHATIBHOCTBIO BEJIIMYUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpanyecKkue BbIPaKeHUsA

Ucnonw3oBaTh aire0Opandyeckyr0 TEPMUHOJIOTUIO U CHUMBOJUKY, MPUMEHATH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxonute 3HaueHus: OYKBEHHBIX BBIPQKEHHM TP 3aJlaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

Boimonuate  mpeoOpa3oBaHus — IEJOT0  BbIpaXEHHUS B MHOTOWICH
NPUBEACHUEM MOJJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbITIONHATS YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYICH, TPUMEHTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMXWUTEIHU C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOLIEro MHOMWTENs, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMaTUKHU, CMEXKHBIX MPEIMETOB, U3 PeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEISIMU IS
npeoOpa3oBaHUs BBIPAKCHUIM.



YpaBHeHUs] H HEPAaBEHCTBA

Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSAS IpaBuUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTsh, sBiseTcs
JI1 YUCJIO KOPHEM YPaBHEHHUSI.

[IpumensTh rpaduyeckre METObl IPHU PELIECHNUN JIMHEWHBIX YPaBHEHUHN U HX
CUCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTrO
YPaBHEHUS C IBYMs IEPEMECHHBIMU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOIO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMU, MOJB3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PEUICHUS
YpaBHEHHSI.

Pemiath cucteMbl ABYX JIMHEHHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUW II0 YCJIOBHIO 3aJa4d, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M MTOJyYEHHbIN PE3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHOU MPSIMOI TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAMHATaM, JTy4d, OTPE3KH, MHTEPBaJIbl, 3aIIMCHIBATH YHCIIOBbIEC POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtmeyaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKHU IO 3aJlaHHBIM KOOpJIMHATaM,
cTpouTh Tpaduku TUHEHHBIX QyHKIMH. CTpouTth rpaduk GyHkmu y = [X|.

OmnuceiBaTh € TOMONIBIO (YHKIWKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMH: CKOPOCTh, BpEMS, PACCTOSHUE, I1I€HA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBLHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonute 3HaueHne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalnW3a WHOOpMaIuw,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenms B 8 KkJiacce OOYYalOIIMICS IOJYYHT CICTYIOIIUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HaydajdbHbIE MPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YHCEeI JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh JNEUCTBUTEIIbHBIC
YyCIla TOYKaMH Ha KOOPAUHATHOMN MIPSMOM.

[IpumeHsaT, TOHSATHE apU(METHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Ys MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBIMOJHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KAIIUX KBAJApPATHbIE KOPHU, HUCIOIb3Ys
CBONCTBA KOPHEMN.



Wcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUUYHBIX
npo0eii u crenexHeit yucia 10.

AJuire0OpanvecKkue BbIPaKeHUs!

[IpuMeHATh TOHATHE CTENEHH C ILEJbIM IIOKa3aTelIEM, BBIIOJIHATh
npeoOpa3zoBaHuUs BEIPAKEHUM, COAEPKAIIMX CTENEHU C LEJIBIM ITOKA3aTeNEM.

BbITIONIHATE TOXJIECTBEHHBIE MPEoOpa30BaHUs PANMOHAIBHBIX BBIPAKECHHM
Ha OCHOBE NpaBWJI JEHCTBUI HaJl MHOIOWIEHAMHU U aJIreOpandecKuMU IpOoOsiMHU.

PacknanpiBaTh KBagpaTHbINA TPEXWIEH HA MHOKHUTEIH.

[IpumensaTh npeoOpa3oBaHMs BEIPAXKEHUN IJIs1 pELICHUS Pa3IuvHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHelHble, KBaJpaTHbIE YPABHEHUS U palMOHAIbHBIE YypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUM C ABYMsI IEPEMEHHBIMHU.

[IpoBouTh mpocTeiliive uccaeaoBaHusl ypaBHEHUN U CUCTEM ypaBHEHMI, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKUX NpeACTaBlIeHNuH (yCTaHABINBATh, UMEET
JY ypaBHEHUE WJIM CHCTEMa YPAaBHEHUMN pELICHUs, €CIU HMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT clioBeCHON (OPMYIMPOBKHU 3a1ayu K €€ anreOpanveckoit
MOJIETM C TIOMOLIBIO COCTaBJIEHUS YPABHEHUS WM CHUCTEMBI YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4d MOJIYYEHHBIH PE3yNbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CpPaBHEHHUSA, OIICHKH,
peliath JIMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHUCTEMBI, /1aBaTh
rpaduyecKy0 WIIIOCTPALMI0 MHOXXECTBA PEIICHUH HEpaBeHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHuMaTh U KUCIONB30BaTh (PYHKLIMOHAJIBHBIE MOHSATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUECHMS), ONpPENEIsITh 3HaYeHHEe (YHKIUU MO 3HAYCHUIO
aprymeHTa, OlpeaenaTh CBOMCTBA PYHKIUU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHbIX QYHKLIUNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBA UYHCIOBOI
dbyakuy 1o e€ rpaduky.

Yurarh uHGOpMALUIO, NPEICTABICHHYIO B TalOiauIax, Ha JIuUarpaMmMax,
NpPE/CTaBlIATh JAaHHbIE B BHUAE TaONMI, CTPOUTH AUArpaMMmbl (CTOJIOMKOBBIE
(cronbuaThie) ¥ KPYroBbI€) MO0 MACCUBAM 3HAYCHUIA.

OnuceiBaTh W MHTEPOPETHPOBATH  pPEAJbHBIE  YUCIOBBIE  JIaHHBIE,
Ipe/ICTaBlIEHHbIE B TA0JIMILIAX, HA TUarpaMMax, rpadukax.

Wcnonb3oBaTh 1711 ONMCAHUS JAHHBIX CTATHCTHUYECKHE XapaKTEPUCTUKH:
cpenHee apudmeTrnyeckoe, MeAMaHa, HauOoJblIee W HAUMEHbLIEe 3HAuYCHUS,
pa3max.



NmeTes mnpencraBieHWE O CIyYallHOM W3MEHYMBOCTHM Ha TIIPUMEpPaxX IICH,
(bU3MYECKUX BEJIUYMH, aHTPONMOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O
CTAaTUCTUYECKONU YCTOMYMBOCTH.

K konmy oOyuenuss B 9 kJiacce o0OyYaromIMiiCs TMOTYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCJICHUS

CpaBHUBATH U YNOPSJOUYNBATH PAIUOHAIIBHBIE U UPPAIlMOHATIBHBIE YHCIIA.

Boinonuare apudmernveckre JEUCTBUSL C  palMOHAJIbLHBIMU YHCJIaMH,
coyeras YCTHbIE M TIMCbMEHHBIE MPUEMBI, BBINOJIHITH BBIUUCIEHUA C
UPPALMOHAIBHBIMU YUCIIAMMU.

Haxomuts 3HaueHHss cCTeneHEeW ¢ LeNbIMU IOKa3aTeas MU W KOPHEW,
BBIYNCIIATh 3HAYEHHUS] YUCIIOBBIX BBIPAXKCHUM.

OKpyrJisiTh I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATh IPUKUAKY peE3yibTaTa
BBIYMCIIEHUH, OIIEHKY YMCJIOBBIX BBIPAKECHHUIA.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE U KBaJpaTHBIC YpPaBHEHUWs, YPaBHEHUS, CBOISIIMECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIMOHATILHBIE YPAaBHEHUS.

Pemate cucrempl OBYX JIMHEHMHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JINHEUHBIM.

Pemiath TeKCTOBBIE 3ajayu  aJIreOpaudeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WA CUCTEMBI JIByX YPABHEHUM C ABYMS MEPEMEHHBIMH.

[IpoBoauTh MpOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHECHHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpadUUeCcKuX MpeCTaBlIeHn (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHHMS, €CJIM UMEET, TO CKOJbKO, U
nmpouee).

Pemare nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pakaTh
pELICHUE HEPABEHCTB HA YHUCIOBOW NPSIMOM, 3aMMCHIBATh PEUICHUE C MOMOUIIBIO
CHMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, U300pakaTh pEUICHUE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMHUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3TUYHBIX 3a/a4.

DyHKUNHA

PacnioznaBath (yHKmMH u3ydeHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

pacroIoXeHHe Ha KOOPJAMHATHOM TUIOCKOCTH TpadukoB GyHknuid Buma: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = ||, B 3aBucumoctu ot

3HauYEHUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.



Crpoutb U n300paxkaTb CXeMaTHYECKU TpauKH KBaJApPAaTUUYHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM MO UX TpaduKam.

PacnioznaBaTh kBagpaTuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIPaTUIHBIX (YHKIIUNA U3 peaTbHOMN KU3HU, (U3UKHU, TEOMETPHH.

Yucii0BbIE OCIEA0BATEIHHOCTH M MIPOrPeCcCUH

Pacno3naBath apudMeTHUECKyl0 U TE€OMETPUYECKYIO TMPOrpeccud MpH
Pa3HbBIX cOc0o0ax 3a/1aHus.

BBINIONIHATE  BBIYMCIIEHHS C  HCNOJNb30BaHWEM (OpMya N-ro  4jieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI NIEPBBIX N YJIEHOB.

N300paxkath 4YjeHbl IMOCIENOBATEIBbHOCTH TOYKAMU HA KOOPIUHATHOM
IIJIOCKOCTH.

Pemats 3amaum, CBs3aHHBIE C YUCIOBBIMHM IOCIEIOBATEIBHOCTAMHU, B TOM
YHCIIe 3a/1a4d U3 PEaIbHOM JKU3HU (C UCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).

Yurare wuHOpMAIUIO, NPEACTABICHHYI0 B TaOJWIaX, Ha JIUarpaMmax,
NPECTABIATh JaHHBIE B BHUAC TAONHIl, CTPOUTH JUATPaMMBI (CTOJOMKOBBIE
(cTronbuaThie) U KPYTOBBIE) IO MaCCUBaM 3HAYCHUM.

OnucelBaTh ¥ HWHTEPHPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIE,
IpeICTaBIICHHbIE B TA0JINIIAaX, HA AHarpaMmax, rpadukax.

Hcnonp30BaTh I ONMCaHUS JAHHBIX CTAaTUCTHYECKUE XapPaAKTEPUCTUKMU:
cpenHee apu@MmeTHUYecKoe, MeauaHa, HauOosblllee W HauMEHbIIEe 3HAYCHMUS,
pa3max.

Nmerp mnpencraBieHWe O CIy4alHOM W3MEHYMBOCTHM Ha IIPUMEpPAaxX IIEH,
bU3NYECKUX BEJIWYMH, AaHTPONMOMETPUUYECKUX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

N3Bnekate u mpeoOpa3oBbIBaTh HHGPOPMAIIMIO, TPEICTABICHHYIO B BHUIE
Tabnuil, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAE TAOIUIl, AUArpamM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBI) CTATUCTHYECKUX IOKA3aTENel: CPEeIHUX
3HAYEHUH U Mep paccenuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUN M YAaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHI.

HaxonuTte BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAsk BEPOSTHOCTU
DJIEMEHTAPHBIX COOBITUH, B TOM UHCJIE B OINbBITaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIN: AEPEBO CIYYaHOrO0 3KCIEPUMEHTA,
qyarpamMMbl Dijiepa, YMuciIoBas mpsimas.



OnepupoBaTh MOHITUSIMH: MHOXECTBO, IOJAMHOXKECTBO, BBINOJHATH
ormepaluyu  HaJ MHOXXECTBaMM: OOBEIUHEHHE, TIepecedyeHue, JIOMOJIHCHHE,
NEPEUUCIATh JIEMEHThl MHOXKECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB W CBS3EH MEXITY
HUMH JIJI1 ONMCAHMs TIPOLIECCOB U SIBJICHUM, B TOM YMCII€ MPU PEUICHUHU 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U KYpPCOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

No n/nt HaumeHoBaHMe pa3/iesioB U TeM Kosmmuecrso yacos duekTpoHHbie (unudpoBbIe)
B NporpaMMmbl Bcero o0pa3oBaTeJbHbIC PecypChl
|Y pecyp
q .P
1 q;f;: 1 BRIHHCIICHHA. FallHOHAIBHbIC 25 https://lesson.edu.ru/02.2/07
2 AnreGpanueckue BbIpaXeHUs 27 https://lesson.edu.ru/02.2/07
3 VpaBHEHHS U HEPABEHCTBA 20 https://lesson.edu.ru/02.2/07
4 Koopuuars! i rpaduku. OyHKIpmu 24 https://lesson.edu.ru/02.2/07
5 TloBTopenHe i 0GoGIeH e 6 https://lesson.edu.ru/02.2/07
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07

8 KUIIACC

HanmeHoBanue pa3iesioB U TeM

KoanuyecTBo 4acoB

DJIeKTpOHHBIe (LM (ppoBHIE)

Ne ni/m
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChI
1 UYucna u Beruncnenus. KBagparueie KopHU 15 https://lesson.edu.ru/02.2/08
[IpencraBnenue qaHHBIX https://lesson.edu.ru/02.4/097
9 Yucia u BeraucieHus. CTeneHs ¢ HeIbIM 7 https://lesson.edu.ru/02.2/08
[oKasareyemM https://lesson.edu.ru/02.4/097
Anrebpanueckue BoipaxkeHus. KBaapaTHbIii https://lesson.edu.ru/02.2/08
3 TpEXUsieH 5 https://lesson.edu.ru/02.4/097
OnwucarenpHast CTaTUCTHKA
4 AnrebpanuecKue BHIPAKCHHUS. 15 https://lesson.edu.ru/02.2/08
Anrebpanueckas 1poob https://lesson.edu.ru/02.4/097
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 https://lesson.edu.ru/02.2/08
ypaBHEHUS https://lesson.edu.ru/02.4/097
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 https://lesson.edu.ru/02.2/08
ypaBHeHuil CiyuyaiiHasi ”3MEHYMBOCTh https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTsa 12 https://lesson.edu.ru/02.4/097
BBenenue B Teoputo rpagos
8 ®yukuu. OCHOBHBIE OHATHS BeposaTHOCTH 5 https://lesson.edu.ru/02.2/08
Y 9acTOTa CIy4alHOTO COOBITHS https://lesson.edu.ru/02.4/097
9 ®Oyuknud. YucnoBblie GyHKITUH 9 hht::;)s;////lres:;nr; .eec(ljuu. Tu//oozzl %‘{/(3317
10 Tosropese u 060 urne ; i lsonadersloa /05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/08
https://lesson.edu.ru/02.4/097

KosmvectrBo yacos DaexTponnble (Hudposbie)
Bcero o0pa3oBaTe/IbHbIE¢ pecypchl

https://lesson.edu.ru/02.2/09
9 https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098

https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098

14

https://lesson.edu.ru/02.2/09
14 https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098

https://lesson.edu.ru/02.2/09
16 https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098

https://lesson.edu.ru/02.2/09
16 https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098

https://lesson.edu.ru/02.4/097

15

https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
18 https://lesson.edu.ru/02.4/098



https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098
https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098
https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098
https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098
https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.2/09
https://lesson.edu.ru/02.4/097
https://lesson.edu.ru/02.4/098




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonunyecrBo 4yacos
Ne n/m Tema ypoka B Kontpoabusie | IlpakTuyeckue
cero padoThI padoTbI
1 [loHsTHE PALIMOHAIILHOTO YU CIIA 1
2 ApudmeTrnueckue 1eHCTBUS ¢ PALlMOHATIBHBIMU YHUCIAMU 1
3 Apudmernueckue 1eHCTBHS ¢ PaLlMOHATIBHBIMU YHCIAMHU 1
4 ApudmeTrueckue JeHCTBUS C pallMOHAIBbHBIMU YHCIAMU 1
5 Apudmernueckue 1eHCTBHS ¢ pPaLlMOHATIBHBIMU YHCIAMU 1
6 Apudmernueckue 1eHCTBHS ¢ PaLlMOHATIBHBIMU YHCIAMU 1
7 CpaBHeHue, yrnopsJOUYMBaHUE PALMOHAIBHBIX YUCEIl 1
8 CpaBHeHue, yIIOPSJOYNBAHAE PAIMOHATBHBIX YUCEIT 1
9 CpaBHeHue, ynopsJ0YMBaHUE PALMOHAIBHBIX YHCEI 1
10 CrerneHp ¢ HaTYpaJIbHBIM MTOKa3aTeIeM 1
11 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeJIEM 1
12 CreneHp ¢ HaTypaJIbHBIM IIOKAa3aTEIEM 1
13 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIEM 1
14 CrerneHp ¢ HATYpaJIbHBIM TTOKa3aTeIeM 1
15 Pemennie oCHOBHBIX 3a/1a4 Ha APOOH, IPOLEHTHI U3 PEATILHOM MTPaKTUKU 1
16 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEaTbHOM MPAKTUKH 1
17 Perienne oCHOBHBIX 3a/1a4 Ha 1poOH, IPOLIEHTHI U3 PeaTbHOM MPAKTUKH 1
18 Pemmennie oCHOBHBIX 3a/1a4 Ha APOOU, IPOLEHTHI U3 PEAIbHON MPaKTUKU 1
19 [Ipu3Haky 1eIUMOCTH, Pa3iIoKEHNU HA MHOXKUTEIN HAaTYpaJIbHBIX YHCET 1
20 [Tpu3Haky AETUMOCTH, PA3JIOKEHHUSI HA MHOXKUTENIN HATYypaJIbHBIX YHCEll 1




21 Peanbubie 3aBucumocTi. [IpsimMast 1 oOpaTHasi MPOMOPIIMOHATLHOCTH 1
eabHBIC 3aBUCUMOCTH. [IpsiMasi u oOpaTHAs MPOTOPIIHOHATBHOCTH
22 P IT 0 1
eanbHbIe 3aBUCUMOCTH. [IpsiMast u oOpaTHAst MPOMOPIIHOHATBHOCTH

23 P IT 0 1

24 Peanbubie 3aBucumocTti. [IpsiMast 1 oOpaTHasi MPOMOPIIMOHATLHOCTH 1

25 KontponbHas pabota o Teme "Parmonanbhpie urcia” 1

26 BykBeHHbIE BbIpAKEHUS 1

27 [lepemennsble. [lomycTuMble 3HAYCHUS IEPEMEHHBIX 1

28 dopmyitbl 1

29 dopmyibl 1

30 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUM, PACKPBITHE CKOOOK U MPUBE/ICHUE 1
MOI0OHBIX CIIaraeMbIX

31 [IpeoOpazoBanme OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK M MPUBEICHHE 1
IMOAOOHBIX ClIaraeMbIX

39 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHUH, PACKPBITHE CKOOOK U MPUBEICHUE 1
MOIOOHBIX ClIaraeMbIX

33 [Ipeobpa3oBanre OYKBEHHBIX BBIPaKEHUH, pACKPBITHE CKOOOK U IPUBE/ICHUE 1
MOTOOHBIX CIaraeMbIX

34 CBolicTBa CTETIEHHU C HATYPAJIbHBIM MTOKa3aTeIeM 1

35 CBoJCTBa CTENEHU C HATYpaJIbHBIM II0OKa3aTEIEM 1

36 CBoJiCcTBa CTETICHU C HATYPAJIbHBIM MTOKa3aTeIeM 1

37 MHuorowieHbl 1

38 MHorouieHsl 1

39 CrnoxeHue, BBIMUTAaHUE, YMHOKEHHUE MHOTOYWICHOB 1

40 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE MHOTOWICHOB 1

41 CrnoxxeHuie, BBIMUTAaHUE, YMHOKEHNUE MHOTOWICHOB 1

42 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHNE MHOTOUYJICHOB 1




43

DopMybl COKPAIIEHHOTO YMHOXKEHUS

1
44 @opMyJIBl COKPAIIEHHOTO YMHOKECHUS 1
45 DopMybl COKPALIEHHOTO YMHOKEHUS 1
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
47 dopMyIbl COKPAIIEHHOTO YMHOKECHHS 1
48 Pa3noxxeHnne MHOrO4IeHOB HA MHOKUTEIN 1
49 Pa3noxxeHne MHOrOYJI€HOB HA MHOKUTEIN 1
50 PaznoxeHne MHOrO4JI€HOB Ha MHOXKUTENN 1
o1 Pa3no)keHrne MHOTOUYJIEHOB Ha MHOYKUTENN 1
52 Konrponbnas padora no Teme "Anredpanyeckue BoIpaxeHus" 1
53 VYpaBHeHMe, paBuiIa NpeoOpa3oBaHus YpaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUI 1
54 JluneliHoe ypaBHEHHE ¢ OJHOM NMEPEMEHHOM, PEIICeHUE TUHEHHBIX YpaBHECHUI 1
95 JluneitHOe ypaBHEHHE C OJTHOM MEPEMEHHOM, pellIeHUE JINHEHHBIX YpaBHEHUH 1
56 JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, PEILICHHUE JIMHEUHBIX YPABHEHUN 1
57 Pemenue 3a1ayu ¢ momMoIp0 ypaBHEHUN 1
58 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUIA 1
59 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUI 1
60 Pelenue 3a1au ¢ noMoIbI0 ypaBHEHUN 1
61 JluneliHoe ypaBHEHHUE ¢ IBYMS IEPEMEHHBIMU U €T0 Tpaduk 1
62 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 Ipaduk 1
63 CucteMa AByX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU 1
64 CucteMa AByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU 1
65 Cucrema AByX JIMHEHHBIX YPaBHEHHIA C IBYMSI IEPEMEHHBIMU 1
66 Cuctema AByX JIMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMHU 1
67 Pemenue cucreM ypaBHEHMH 1
68 Pemenue cucrem ypaBHEHHI 1




69

Pemienue cucrem ypaBHeHUM

1
70 Pemenue cucrem ypaBHeHHI 1
71 Pemenue cucreM ypaBHEHHI 1
72 KonTponbhas pabota no teme "JIunelinsie ypaBHeHus" 1
73 Koopaunara Touky Ha ipsMoit 1
74 YucioBble IPOMEKYTKH 1
75 YucnoBsle IPOMEXKYTKU 1
76 PaccrosiHre MeX Ty TBYMsI TOYKaMU KOOPAMHATHOM MPSMOM 1
77 PaccrossHue Mex 1y 1ByMs TOYKaMHA KOOPAUHATHOW MPSMON 1
78 [IpsimoyrosibHast cUCTEMA KOOPJIMHAT Ha TUIOCKOCTH 1
79 [TpssMoyronbHas cucTeMa KOOpIUHAT Ha MIIOCKOCTH 1
80 [Tpumeps! rpaduKoB, 3aIaHHBIX (HOPMYJIAMU 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMu 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH 1
83 [Tpumepsl rpaduKoB, 3a1aHHBIX GOPMYITaAMHU 1
84 Yrenue rpad)ikoB peanbHBIX 3aBUCHMOCTEH 1
85 Yrenue rpa)vkoB peanbHbIX 3aBUCHMOCTEN 1
86 [Tonsitue GyHKIMU 1
87 I'paduk Gyaxmrm 1
88 CaoiicTBa pyHKIMI 1
89 CaoiicTBa pyHKUUI 1
90 JIlunetinas GyHKIusa 1
91 Jluneitnas pyHkuums 1
92 [TocTpoenue rpaduka TuHEHHON QyHKIIH 1
93 [TocTpoenue rpaduka TuHeHON QyHKIMM 1
94 I'paduk yakumm y =x| 1




95 I'paduk yakumm y =x| 1
96 Konrtpomnsnas padora o Teme "Koopaunate! u rpadpuku. Oyaxmmun" 1
97 [ToBTOpEeHHE OCHOBHBIX MOHITHI U METOJOB Kypca 7 Kilacca, 0000IIeHne 3HaHu! 1
98 [ToBTOpEeHHE OCHOBHBIX MOHITHI U METOJOB Kypca 7 Kiacca, 00001IeHne 3HaHu| 1
99 [ToBTOpEeHME OCHOBHBIX MOHSATHUN U METOJOB Kypca 7 Kiacca, 00001eHne 3HaHu| 1
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca 7 Kiacca, 00001eHre 3HaHUH 1
101 HToroBast KOHTpoOJIbHAs paboTa 1
102 [ToBTOpEeHME OCHOBHBIX MOHSATHN U METOIOB Kypca 7 Kiacca, 00001menne 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIIACC

KoanuyecrBo yacos
Ne ni/m Tema ypoka B KonTtpoabHbie IIpakTnyeckue
cero padoThbI padoTsI

1 KBanpatHbiii KOpeHb U3 YHCIIa 1
[IpencraBnenue faHHBIX B TAOJIMIIAX

2 [onsiTHe 00 MpparoHaIbHOM YHCIIe 1

3 JlecsaTHuHbIe TPUOTUKESHUS 1
UppaLMOHATIBHBIX YHCET

4 JlecsaTHYHBIC TPUOTHKCHHS 1
UPPAlMOHALHBIX YHCET
JleficTBUTENIbHEIC YHCIIa

5 [TpakTrueckue BIYUCICHUS 110 1
TaOJIMYHBIM JJAHHBIM

6 CpaBHeHUE IEHCTBUTEIIBHBIX YHCET 1
CpaBHeHUE IEHCTBUTENBHBIX YHCET

7 W3Bnedenne u HHTEpIIpETAIUS 1
TaOJIMYHBIX TaHHBIX

8 Apudmernueckuit KBaapaTHBII KOPEHb 1

9 YpaBHeHue BUaa X* = a
CaoiicTBa apuPpMETHICCKUX KBAJAPATHBIX
KOpHEM

10 I'padnueckoe npeacrapaeHUe TaHHBIX B 1
BU/JIE KPYT'OBBIX, CTOJTOMKOBBIX
(cTonbyaThIX) AUArpamMm

11 CaoiicTBa apu(PMETHICCKUX KBAAPATHBIX 1
KOpHEHN




12

[Ipeobpa3oBanue YHCIOBBIX BHIPAKEHUH,
COJIepIKaIINX KBAJPaTHbIE KOPHU

13

[IpeoOpa3oBaHue YHCIOBBIX BHIPAKEHUH,
COJICpKAIUX KBaJPATHBIC KOPHU
YreHne ¥ MOCTPOCHHUE THarPaMM.
[Mpumeps! qemMorpadguyeckux auarpamMm

14

[IpeoOpa3zoBaHme YUCTOBBIX BHIPAKECHHM,
COJIeprKalNX KBaJIpaTHBIE KOPHU
Yucnossie Habopsl. CpenHee
apupMeTHIECKOe

15

[Ipeobpa3oBaHue YHCIOBBIX BBIPAKEHUH,
CoJlepKalIuX KBapAaTHbIC KOPHU

16

CreneHsb ¢ 1eJIBIM IToKa3aTeaeM
Meanana 4yicioBOro Habopa.
VY cTOMYUBOCTH METUAHBI

17

CrangaprHas 3anmuck yncia. Pazmepst
00BEKTOB OKPYKAIOIIETO MUpa (0T
AJIEMEHTAPHBIX YACTHUI] 0 KOCMHYECKUX
00BEKTOB), JUTUTEIILHOCTh MTPOIIECCOB B
OKpYKaOIIIeM MUPE

18

CBOICTBA CTEIICHU C CJIBIM ITOKAa3aTCIEM

19

CBoiicTBa CTEIICHH C O CJIBIM ITOKA3aTCIICEM

20

CBoOliCTBA CTENEHH C 1IEIBIM ITOKa3aTeJIEM

21

CBOICTBA CTEIIEHH C TECJIBIM ITOKa3aTCJIEM

Rk -

22

CBOICTBA CTEIIEHH C IICJIBIM ITOKAa3aTCIEM
HawubOomnbiiee 1 HauMeHbIIee 3HAYCHHUS
yucioBoro Habopa. Pazmax

23

KBagpatssiii TpExuineH




KBanpathbiii TpéxwiieH

24 .
CnyyaitHast ©3MEHYUBOCTH (IIPUMEPHI)

o5 PasnoxeHne kBaapaTHOro TpEX4iieHa Ha
MHOXHTEIH
PaznoxeHue KBaJpaTHOrO TpEXUJIEHa Ha

26 MHOXHUTEIIH
YacroTa 3HaYEHUI B MACCHBE JAHHBIX
KonrtponbHas pabota no temam

27 "KBanpatHsle kopHu. CTeneHu.
KBanpatubiii TpexwieH"

28 AnrebOpaunyeckas 1poOb
I'pynnupoBka

29 JlonycTHMBbIEe 3HaYEHHS IEPEMEHHBIX,
BXOJSIIIUX B alreOpanyecKue BbIpaXKeHUs

30 JlonmyCTHMEbIEe 3HAYCHHS TIEPEMEHHBIX,
BXOJISIIIUX B aNreOpanyecKue BHIPaXKCHUs

31 OcHOBHOE CBOHCTBO ajireOpanyeckon
npodu

32 Coxpartenue apodeit

33 Coxpatenue apobeit
I'mcrorpammsl

34 Coxkpaienue apooei

35 CrnoxeHune, BRIYMTaHHE, YMHOKEHHE U
JeneHne anredpandeckux Apooeit

36 CrnoxeHue, BBIUUTaHUE, YMHOKEHHUE U
JieJICHUE aJreOpandecKux apooei

37 CrnoxeHune, BRIYMTaHHE, YMHOKCHHE U

JeneHne anreOpandyeckux apooei




I'pad, Bepmmna, pedpo. [IpencraBnenue
3a/1auu ¢ TOMOIIBI0 rpada

CHO)KeHI/Ie, BbIYUTAHUC, YMHOXKCHUC U

38 .
JieNieHne anredpandeckux apodei

39 [IpeoOpa3oBanue BbIpaKeHHH,
coziepKanux anredpandeckue 1poou
[IpeoOpazoBaHue BEIpAXKEHUH,
coJiepXKalux ajredpanyeckue Apoou

40 CreneHb (BaJIEHTHOCTD) BEPIIUHBIL.
Uucno pédep u cyMMapHasi CTETICHb
BepmuH. Llens u nukn

41 [IpeoOpa3oBaHue BBIPAKEHUIA,
coJiepXkalux ajredpanyeckue 1poou

42 KonTponbhas pabora o teme
"Anrebpanueckas 1poon"
KBagpartHoe ypaBHEeHMe

43 Hens u nuki. [1yTs B rpade.
[IpencraBienue o CBA3HOCTH rpada

44 Henonnoe kBaapaTtHOe ypaBHEHME
Hemnonnoe kBajgpatHoe ypaBHEHHE

45 [IpencraBnenure 00 OPUEHTUPOBAHHBIX
rpadax

46 dopmyiia KOpHEN KBaApaTHOTO
YpaBHEHHUS

47 ®opMyita KOpHEH KBaJpPaTHOrO
ypaBHEHUS

48 CrydaifHBIN OTIBIT U CITy4aliHOE COOBITHE

49 BepositHocTh 1 yactoTa coObiTus. Posib




MAaJIOBEPOSTHBIX U MPAKTHUCCKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B
o01ecTse

50

Teopema Buera

o1

Pemenue ypaBHeHUM, CBOIAIIUXCS K
KBaJIpaTHBIM

52

Pemenue ypaBHeHMi, CBOASIIUXCA K
KBaJpaTHbIM

53

[IpocTeiimne ApoOHO-palnOHATBHBIE
ypaBHEHUS

54

[pocreiimme 1poOHO-paITOHANIBHBIC
ypaBHEHUSA

55

Pemennie TeKCTOBBIX 3a71a4 C TOMOIIIBIO
KBaJIpaTHBIX YpaBHEHUN

56

Pemmenue TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
KBaJIpaTHBIX YpaBHEHHUN

57

KonTponbhas pabora o teme
"KBanparusie ypaBHeHUS"

58

JInneliHOEe ypaBHEHHE C IBYMs
NEpEMEHHBIMH, €ro rpaduk, MpUMepbl
pELIEHNs yPAaBHEHUH B LIEJIBIX YMCIIAX
MoHeTa u urpanpHast KOCTb B TEOPHH
BEPOATHOCTEHN

59

JInHeiHoE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMHU, €T0 IpaduK, MPUMEPHI
pElIeHNs YPaBHEHUH B IIEJIBIX YHCIIAX

60

JIuHeitHoe ypaBHEHUE C IBYMS
NepEeMEHHBIMH, €ro rpaduK, MpUMepbI




pelIeHNs YPaBHEHUH B IIEJIIX YHCIIAX

Pemenne cucreM nByX JTMHEHHBIX

o1 YpaBHEHHUH C IBYMsI IEPEMEHHBIMU

62 Pemenue cucreM IByX JTUHENHBIX
YPaBHEHUH C IByMs IIEPEMEHHBIMU

63 Pemenue cucreM IByX JTUHEHHBIX
YpaBHEHHUH C IBYMsI IEPEMEHHBIMU

64 IIpumMepsl peleHns: CUCTEM HETMHENHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

65 [Ipumeps! pereHus: CUCTEM HEJTMHEHHBIX
YpaBHEHHUH C IBYMS IEPEMEHHBIMU
I'padmueckas uHTEpHIpeTaLUs YpaBHEHUS

66 C IByMsl IIEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YPaBHEHUH C JTBYMSI
MIepEeMEHHBIMU
I'padmueckas uHTEpHIpEeTaLUs YpaBHEHUS

67 C IByMsl IIEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YPaBHEHUH C JTBYMSI
MIepEeMEHHBIMU

68 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
CUCTEM ypaBHEHUI

69 Pemenne TeKCTOBBIX 3a1a4 ¢ TOMOLIBIO
CHUCTEM ypaBHEHUI

70 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUI

71 YucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucnoBble HEPaBEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 0/1HO# TepeMeHHON




JIuHeiiHbIe HepaBeHCTBA C OJJHOM

74 IIEPEMEHHOM U UX pElICHUE

75 JInHeliHbIE HEPABEHCTBA C OHOU
NIEPEMEHHOM U UX pELICHHE

76 JIuHeiinble HepaBeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE

77 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM
NIEPEMEHHOM U UX pELICHHE

78 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM U UX PEIICHUE

79 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX pEeLICHUE
N3o0paskeHue peneHus JHHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YHMCIIOBON
IpsAMON
N300paxkeHue peneHus TMHEHHOTO

81 HEpPaBEHCTBA M UX CUCTEM Ha YHMCIIOBOM
NpAMOit

82 KonTponbhas pabora no temam
"HepaBenctBa. CucreMbl ypaBHEHUN"

83 [Tousitie GyHKIMM

84 ObnacTp ornpeaeaeHus] 1 MHOXKECTBO
3HaYeHUN PYHKIHUU

85 CrniocoOb1 3amanust pyHKIMN

86 I'padux Qynkumn

87 CaoiicTBa GyHKIIUU, UX OTOOpaKEHNE Ha
rpaduxe

88 UreHue 1 NOCTpOCHUE TPAPHUKOB




byHKUINN

[Tpumepst rpadukoB GyHKIUH,

89 OTpaXKAIOIINX peasbHbIE MPOLIECCHI 1
ODyYHKINU, OTMCHIBAIOIIHE MPAMYIO U

90 00paTHYIO MPOMOPIIUOHATIEHBIC 1
3aBUCHUMOCTH, UX TpapuKu

91 I'umep6ona 1

92 I'unepOona 1

93 I'paduk pynknum y = x> 1

94 I'paduk pynkuuum y = x? 1
Oyukmuu Y =X4 Yy = X3,y = VX, y = [x|;

95 rpaduyeckoe pereHre ypaBHeHU! 1 1
CHUCTEM ypaBHEHUI
Oynkumun Y =X,y =X,y = VX, y = [x[;

96 rpaduueckoe pereHre ypaBHeHUH 1 1
CUCTEM ypaBHEHUI
[loBTOpEHNE OCHOBHBIX MMOHATUN U

97 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
00o01IeHne 3HaHUH’
[ToBTOpEHNE OCHOBHBIX MOHATHH U

98 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011IeH1E 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MTOHITHHA 1

99 METOJIOB KypcOB 7 U 8 KIIacCOB, 1
00o011eHne 3HaHu|
[ToBTOpEHKE OCHOBHBIX MOHITUN U

100 METOJIOB KypCOB 7 U 8 KIIacCoB, 1

000011IeHUE 3HAHUN




101 HroroBas koHTpoabHas paboTa

[ToBTOpEHKE OCHOBHBIX MOHATUI U

102 METOJIOB KYpCOB 7 U 8 KJIaCCOB, 1
000011eHNE 3HAHMIA
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KIIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KontpoabHbie
padoTbI

IIpakTnyeckue
padoThbI

PanmonaneHbIe YKcia, UpparioHaTIbHBIC
YHpciia, KOHEYHBIE M OECKOHEYHEIC
necsTuaHble Tpodu Ilpencrasinenue
IIAHHBIX B Ta0JIMAIAX

MHO0XeCTBO J€HCTBUTEIIBHBIX YUCEI;
JCHCTBUTEINIbHBIC YNCIIA KaK OECKOHEYHBbIE
JECSITUUHbIE TpOOU

B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JCHCTBUTEIbHBIX
YHCEJI U MHOXKECTBOM TOUYEK
KOOpAMHATHOU npsiMoit IIpakTtudeckue
BBIYUCIICHUS 110 TAOJMYHBIM JJAHHBIM

CpaBHeHUE AEHUCTBUTENBHBIX YHUCEIL,
apudmeTHUecKue AeUCTBUS C
JENUCTBUTEbHBIMU YHCIIaMU

[TpuOnmxkEéHHOE 3HAaUEHNE BETUYHHBI,
TOYHOCTH NpHOIIKeHHs 3Breuenue u
UHTEpHpeTanus TaOIUYHbIX JaHHBIX

OxpyrieHue yucen

Oxpyrnenue uncen ['papuyeckoe
Mpe/ICTaBIICHUE JAaHHBIX B BUJIC KPYTOBBIX,
CTONOMKOBBIX (CTONOYATHIX) TUATPAMM

[Tpukuaka u oreHKa pe3yabTaToB




BBEIUMCIICHUN

[Ipukuaka v OLIEHKA pe3yJIbTaTOB
BbIUMCIIEHU .UTEeHHE U MOCTPOECHHE
nuarpamm. [Ipumepsl neMorpadudeckux
JuarpamMmm

10

JIuneitnoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOIAIINUXCS K TUHEUHBIM

11

JIunelinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJALINXCS K TMHEHHBIM
Yucnoseie HaOophl. CpeaHee
apudmeTnyeckoe

12

KBanpatHoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOJAIIMXCA K KBaJAPaTHBIM

13

KBanparHoe ypaBHenue. Pemenue
YpaBHEHUH, CBOISIIIMXCS K KBaIPATHBIM

14

bukBanpaTtHbie ypaBHEHUS
Menauana yrcinoBoro Habopa.
YV CcTONYNBOCTE METUAHEI

15

bukBanpaTHble ypaBHEHUS

16

IIpumepsl peleHyst ypaBHEHUN TpETber U
YETBEPTOM CTENEHEH PA3JIOKEHUEM HA
MHOKHUTEHN

17

[TpuMeps! perieHus ypaBHEHUN TPEThEU U
YeTBEPTOU CTEIIEHEN Pa3JIOKEHUEM Ha
MHOXUTCJIN

18

Pemenne npoOHO-paliMOHaNbHBIX
ypaBHEHUI
Haubomnbiiee 1 HanMeHbIIee 3HAYCHHSI




4ymucII0BOro Habopa. Pazmax

Pemenne npoOHO-paliioHATBEHBIX

19 .
ypaBHEHUM
Pemenue TekcTOBBIX 3a1a4

20 anreOpandecKuM METOI0M
CrnyyaiiHast ”3MEHYMBOCTD (TIPUMEPHI)

21 Pewienne TekCTOBBIX 3a/1a4
anreOpanyecKuM METOZ0M

29 Penienne TekCcTOBBIX 3a1a4
anreOpandecKuM METOI0M

93 KonTtponsnas pabora no teme "YpaBHEeHUs
C OJIHOM TIepeMeHHOI"
VYpaBHEHHE C IBYMs IEPEMEHHBIMH U €TI0

24 rpaduk
YacToTa 3Ha4eHUI B MACCUBE JIaHHBIX

25 VYpaBHEHME ¢ AByMs IEPEMEHHBIMU U €T0
rpadux
Cucrema IByX JUHEUHBIX YPABHEHHI C

26 JBYMsI IEPEMEHHBIMU U €€ pelIeHne
I'pynnupoBka

27 CucremMa AByX JIMHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMHU U €€ PELICHHE

28 CucremMa AByX JTMHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pelIeHNe
CucremMa AByX JIMHENHBIX YPAaBHEHUH C

29 JBYMSI TIEPEMEHHBIMU U €€ pelIeHue
I'ucrorpammer

30 Pemienune cucrem nByX ypaBHEHU, OJTHO




13 KOTOPBIX JIMHEUHOE, a IPyroe — BTOPOU
CTEIeHU

Pemenue cucteM AByX ypaBHEHUI, OJHO

31 13 KOTOPBIX JINHEWHOE, a APYroe — BTOPOM
CTENICHU
Pemienue cucrem AByX ypaBHEHUM, OHO
13 KOTOPBIX JIMHEMHOE, a JPYroe — BTOPOH

32 CTETICHU
I'pad, BepmuHa, pedpo. [Ipencrapnenue
3aJlayM ¢ MOMOIIbIO Tpada
Pemenue cucteM AByX ypaBHEHUI, OJHO

33 U3 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOii
CTENEeHU

34 ['padmyeckas MHTEpIpETALINS CUCTEMBI
YpaBHEHHH C IByMS MTEPEMEHHBIMHU
Pemienne TeKCTOBBIX 3a1a4
anreOpanyecKuM crocooom

35 CreneHb (BaJICHTHOCTD) BEepIIUHBL. Hucno
pEdep U cymMmmapHas CTENEHb BEPLINH.
Lens u mukiI

36 Pewienne TeKCTOBBIX 3a1a4
anreOpanyecKuM crocooom

37 KonTtponbHas pabota o teme "CucreMbl
ypaBHEHUI"

38 UmncnoBble HEPABEHCTBA U UX CBOWCTBA
YucoBble HEPAaBEHCTBA U UX CBOMCTBA

39 Lens u nuki. [TyTs B rpade.

[NpencraBnenue o CBI3HOCTH rpada




40

JIvHeitHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pPELICHUE

41

JIuneliHble HEPABEHCTBA C OTHOM
NIEPEMEHHON U UX pELICHHE
[IpeacraBienne 06 OPUEHTUPOBAHHBIX

rpadax

42

JInHeliHbIe HEPABEHCTBA C OTHOM
IIEPEMEHHON U UX PELICHUE

43

CucTemMbl TUHEHHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX PEIICHUE

Ciy4aifHBIN OTIBIT ¥ CIy4aiiHOE COOBITHE
BeposTHOCTb U yacToTa coObIThs. PO
MAaJIOBEPOSTHBIX U MPAKTUYICCKH IOCTOBEPHBIX
COOBITHH B IPUPOJIE U B OOIIECTBE

44

45

CucTemMbl TUHENHBIX HEPABEHCTB C OJJHOM
MEPEMEHHON U UX pelIeHHe

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX PELICHUE

MoHera u urpanbpHasi KOCTb B TEOPUU
BEPOATHOCTEH

46

KBanpaTHble HEpaBeHCTBA U UX PEILICHUE

47

KBanpaTHbie HEepaBeHCTBA U UX PEILICHHE
[IpencraBnenue nanubix. OnucaTenbHas
CTaTUCTUKA

Crny4aifaple coObITHs. BeposiTHOCTH 1
YaCTOTHI

48

KBagpaTHble HEpaBEeHCTBA U UX PEILLICHUE

49

KBagpatHble HEpaBEHCTBA U UX pEILIEHUE
Cnyyalinast u3BMeHYMBOCTh. CpeiHue




quCJI0BOI'O Ha60pa

50

KBagpaTHble HEpaBEHCTBA U UX PEILLIECHUE

51

['paduueckas HHTEpIIpEeTaLUs HEPABEHCTB
Y CHCTEM HEPAaBEHCTB C JBYMs
HepeMEHHbIMU

Kitaccnueckue mozienu reopuun
BepOﬂTHOCTGfII MOHECTA U UurpajibHast KOCTb

52

['paduueckas MHTEpHIpeTaLUsl HEPABEHCTB
Y CHCTEM HEPABEHCTB C JBYMs
HEPEMEHHBIMU

53

KonTponbHas pabota no teme
"HepaBenctaa"

54

KBaaparnunas pynkmnwus, e€ rpadux u
CBOMCTBA
OTKJIOHEHUSA

55

KBangparuunas ¢pyHkims, e€ rpaguk u
CBOMCTBA

56

KBagparnunas gynknus, e€ rpadux u
CBOMCTBA
Jlucniepcust 9uciioBoro Habopa

S7

[Tapa6ona, KOOpAMHATHI BEPIINHBI
napaboJibl, OCh CAMMETPHH MapadoJIbl

58

[TapaGosna, KOOpAMHATHI BEPILIMHbI
napaloJibl, OCb CUMMETPHH 1apadoJIbl

59

[Napa6ona, KOOpAXHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHH MapadoIIbl
CranmapTHOE OTKIIOHCHHE YUCIIOBOTO
Habopa




60

[TapaGona, KOOpAMHATHI BEPIIHHbI
napaboJibl, OCh CUMMETPHH 1apadoJIbl

61

[Tapabomna, KOOpAUHATHI BEPIIMHBI
napaboJibl, OCh CAMMETPHUH MapadoJIbl
JluarpaMMbl pacceuBaHHUS

62

[Tapabomna, KOOpAUHATHI BEPIIUHBI
napadoJIbl, 0Ch CHMMETPHH 1apadoIIbl

63

I'padukn pynkumit: y = kx, y = kKX + b,

y=k/x, y=x3, y=vX, y=[X|
MHO0KeCTBO, ITOJIMHOKECTBO

64

I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=X°, y=vx, y=[x|

65

I'paduku pynkomii: y = kx, y=kx + b,
y=k/x, y=X°, y=vX, y=[X|

Oneparuy HaJl MHOKECTBAMH:
o0BbeIMHEHHE, TIEpECeUeHHE, TOTIOTHEHUE

66

I'paduku pynkumit: y = kx, y =kx + b,
y:k/X7 y:X3> FVX’ y:|X|

67

I'paduku pynkuuii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

68

I'paduxu pynxmii: y =kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|

CBolicTBa onepanuii HaJi MHO>KECTBAMMU:
NePEMECTHTEIBHOE, COYETATEIILHOE,
pacnpenenuTenbHOe, BKIIOYCHHUS

69

Konrponsnas padora no teme "®yHkuuu'

70

IToHsATHE YHCIOBOI NOCIEN0BATEILHOCTH

71

3aganne MociIe 0BaTEIbHOCTH




peKyppeHTHOH hopMyJIoit 1 popMyIIoii N-
TO 4JeHa
['padmyeckoe npepacTaBIeHUE MHOKECTB

72

ApupmeTrnueckas ¥ reoMeTpudecKas
porpeccun

73

ApudmeTrueckasi U reoMeTpruecKas
IpOrpeccun

74

®opmyibl N-ro wieHa apupMeTHIecKoil u
reOMETPUUECKON NPOrPECCUil, CyMMBI
IIEPBBIX N YJICHOB

OnemeHTapHble coObITHs. CiyyaliHble
COOBITHUS

75

®opmyibl N-ro wieHa apupMeTHdecKoil u
reOMEeTPUYECKOI MpOorpeccuii, CyMMbl
NEPBBIX N YJICHOB

76

@opmyibl N-ro wieHa apupMeTHIecKoi 1
reOMETPUUECKON NPOrPECCUi, CYMMBI
NIEPBBIX N YJIEHOB

braronpuaTCcTByIONIME 2JIEMEHTAPHBIE
coObITHsl. BeposiTHOCTH cOOBITUI

77

@opmyiibl N-ro wieHa apupMeTHIecKoi u
reOMETPUUECKOU NPOrPECCUil, CyMMBI
IIEPBBIX N YJICHOB

78

®dopMyItbl N-T0 YiieHa apuhMETUIECKON U
reOMETPUYECKON MPOTrPECCUi, CyMMBI
IEPBBIX N YJIEHOB

79

H300paxeHne WieHOB apu(pMeTuIecKoil u
reOMETPUYECKOM MPOTrPeCcCHil TOUKaMU Ha




KOOpPJUHATHOM IIOCKOCTH

OnBITBI ¢ PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COObITUAMU. CirydaitHbII
BBIOOp

80

H300paxeHne wieHOB apu(pMeTuIecKoil u
reOMETPUYECKOM MTPOTPECCHil TOUKaMU Ha
KOOPAMHATHOW INTIOCKOCTH

81

JIMHENHBIN U SKCTIOHEHIMAJIbHBIA POCT
epeso

82

CJ10KHBIE TTPOUEHTHI

83

CrnosxHbI€ MPOLIEHTHI

84

KonTtponsnas pabota o teme "Uncnoble
OCJIEJOBATEILHOCTH"

85

IToBTOpEeHmE, 0000IIEHNE 1
cUcTeEMAaTHU3aIMs 3HAaHUH. 3aIIHUCh,
CpaBHEHUE, IEUCTBUS C JCUCTBUTEIbHBIMU
YHCIIaMU, YUCIIOBas MpsiMast

CaoiicTBa aepeBa: € AMHCTBEHHOCTD Iy TH,
CYILECTBOBAHHE BUCAUYEH BEPIIUHBI, CBA3b
MEX/1y YMCJIOM BEPILUH U YUCIOM pEDep

86

[ToBTOpenwue, 06001mEeHNE 1
cucTemMaru3anus 3HaHui. [IponeHTsI,
OTHOIICHHS, TIPOIIOPIIUN

87

[ToBTOpeHue, 0600IIEHNE U
cuctemaTtusanus 3Hanuil. OKpyrieHue,
npuOIIKEeHUE, OleHKa

[TpaBuiio yMHOXCHHUS

88

[ToBTOpeHme, 0600IIEHNE 1




cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3aJ]1a4 apHU(PMETHICCKUM
CII0COOOM

[TpoTHBOMONI0XKHOE COOBITHE

89

[ToBTOpEeHme, 0000IIEHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHUCCKIM
CII0COOOM

Huarpamma Ditnepa. O0bequHEHNE U
nepeceucHre COOBITHI

90

[ToBTOpeHue, 0600IIEHNE 1
cHucTeMaTh3alys 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHUECKUM
crocoooM

HecoBMmecTtHbie coObITHS. DOpMyIia
CJIO’KEHHUSI BEPOATHOCTEN

91

[ToBTOpeHwue, 06001eHNE 1
cucremaru3anus 3Hanuil. [Ipeodpa3zoBanue
anreOpanyecKuX BhIPAKEHUM, JOITYCTUMBIC
3HaveHus [IpaBuiio yMHOKEHUS
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSTHOCTD.
HezaBucumplie coObITHS

92

IToBTOpEeHME, 0000IIEHNE 1
cuctemaTm3anus 3uanuil. [Ipeoopasopanue
anreOpanyecKuX BBIPAKEHUH, TOMYCTHMBIC
3HaueHus. [IpeacTaBienne ciryqaiiHOTO
HKCIIEPUMEHTA B BUJIE JIepeBa

93

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHui. [IpeobpazoBanue




anredpanyecKux BHIPAKEHUH, TIOMYCTUMbIE
3HAYCHUS

94

[ToBTOpenwue, 06001IeHNE 1
cucreMatu3anus 3Hanuil. [IpeoOpa3oBanue
aIreOpanueCKUX BBIPAKECHHM, TOMYCTHMbIC
3HAYCHHS

95

[ToBTOpenue, 0600IIEHNE U
cucTemMaTu3alus 3HaHui. OyHKINH:
MOCTPOEHUE, CBOMCTBA N3YYEHHBIX

byHKIUN

96

[ToBTOpEHue, 0600IIEHNE U
cucTemMaTus3auys 3HaHui. OyHKINHN:
MOCTPOEHUE, CBOMCTBA N3YYEHHBIX

byHKIHi

97

[ToBTOpeHme, 0600IIEeHNE 1
cucTemMaTu3auvs 3HaHui. OyHKINH:
IIOCTPOEHUE, CBOMCTBA N3YYCHHBIX

byHKIHi

98

[ToBTOpeHmE, 0000IIEHNE 1
cuctemMaTuszanys 3HaHui. OyHKINH:
IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX

byHKIHi

99

[ToBTOpeHmE, 0000IIEHNE 1
cucreMaru3anus 3HaHui. ['padudeckoe
peleHne ypaBHEHH U UX CUCTEM

100

[ToBTOpenue, 06001IeHNE U
cucreMaTu3anus 3HaHuil. ['paduueckoe
pelICHNE YPAaBHEHHUI U UX CUCTEM




101 HroroBasi koHTpoOIbHAs paboTa 1

102 O0001IEeHHE U CUCTEMATU3ALMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Martematuka. AnrebOpa: 7-if kiacc: 6a30BbIl ypOBEHB: YICOHHUK, 7 Kitacc/ MakapbraeB
IO0.H., Munmrox H.I'., Hemikos K.W. u apyrue; nox pen. Tensaxosckoro C.A., AKIinoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemenney

* Marematuka. Anrebpa: 8-it kiacc: 0a30BbIii ypOBEHB: yueOHHK, § Kiacc/ Makapbiues
IO0.H., Munmiox H.I'., HemmxoB K.W. u npyrue; nox pen. Tensakosckoro C.A., AKIIHOHEpHOE
obmectBo «M3marenscTBO «lIpocBemenue»

* MaremaTuka. Anrebpa: 9-ii kiacc: 0a30BbI YpPOBEHb: YUEOHUK, 9 Kimacc/ MakapbrueB
I0.H., Munrox H.I'., Hemkos K.W. u apyrue; nox pex. Tensaxosckoro C.A., AKiimoHnepHoe
obmectBo «M3naTenpcTBO «IIpocBemenuey

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

Marematuka. Anrebpa: 7-i1 kiacc: 6a30BbIil ypoBeHb: YUeOHHK, 7 Kiacc/ MakapblueB
IO0.H., Munmrox H.I'., Hemikos K.W. u apyrue; nox pex. Tenaxosckoro C.A., AKunoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemenney

* Marematuka. Anrebpa: 8-it kiacc: 6a30BbIii ypOBEHb: yueOHHUK, § Kiacc/ MakapbiueB
O.H., Munmiox H.I'., HemmxoB K.W. u npyrue; nox pen. TensakoBckoro C.A., AKIIHOHEpHOE
obmectBo «M3marenscTBO «lIpocBemenue»

* Marematuka. Anrebpa: 9-ii kiacc: 0a30BbI YPOBEHb: YUeOHUK, 9 Kimacc/ MakapbiueB
I0.H., Munmrox H.I'., Hemikos K.W. u apyrue; nox pen. Tensaxkosckoro C.A., AKIinoHepHOe
obmecTBo «M3marenscTBO «IIpocBemnieHne
 3a7a4M MOBBIIIEHHON TPYIHOCTH B Kypce anreOpsl 7-9 kimaccoB: Kuura amst yauTens.

H.IT. Koctpukuna. — M.: TIpoceemenue, 2019.
IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
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