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MHOACHUTEJBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIHUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHUTApHOTO IHMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kMU3HU. PazButne y o0ydarommxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUM U CYIIHOCTH anreOpanuyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B IpHpOJIe U OOIIeCTBE, POJIM MAaTEMaTHUYECKOTO MOJCIMPOBAHUS B HAy4YHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopMynupoBath yTBepKAeHUsI. OCBOEHUE Kypca ainredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYaroMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PACCyXJIeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOydeHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA 0O0yUEHusl.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandyeckue BBIPAKEHUSD, «YpaBHEHUS W
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommmcs
MPUXOJUTCS JOTHYECKH PACCYXKAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHO OCOOEHHOCTBIO YueOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIHXCS
JIOTMYECKOTO MBIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJB30BATHCS aJITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaun 00ydeHus anredpe BXOAAT TaKKe NalibHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUarOIUXCsl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HezenO).



COIAEPKXAHUE OBYUEHUSA
7 KUIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  pAlMOHANBHBIX  4ucel. ApudMeTnueckwe JeHCTBHS C
palMoOHaIbHBIMKM YuciIaMu. Pemenne 3aa4 U3 pealbHOM MPAKTUKW HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O00ibIuX uncen. [IpoieHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEJIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsimMas HW  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, IMpaBWiIa MpeoOpa3oBaHUS CYyMM H
MIPOU3BEJICHUH, MIPABHIIa PACKPBITHSI CKOOOK U TPUBEJCHUS TTOJTOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUM IO YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneiiHOe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMHU. PellleHne CcHUCTeM ypaBHEHUU
cnocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CroiictBa Qyukuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['papux pynkmum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.
BeposiTHOCTH M cTaTaUCTKA

[TpencraBieHue JaHHBIX B BUJAE TAOJIUL, AUAarpaMM, rpauKoB. 3aroIHEHNE
TaOJIML, YTEHWE U TMOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBBIX). UTeHHE rpauKOB peasbHbIX MpoueccoB. M3pneuenue nndpopmaium u3
JMarpaMM U TaOJIMIL, UCTIOIb30BAaHUE U MHTEPIPETALINS TAHHbIX.

OmnwucarenpHas CTaTUCTHKA: cpelHee apu(pMETHYecKoe, MeauaHa, pa3max,
HauOoblllee M HauMEHbIIEe 3HAYeHMs Habopa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4ailHbIil SKCIIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposTHOCTh U
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHII B MPUPOJIE
u B oO1ecTBe. MoHeTa v UTrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yuciao pébep u cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myTh). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMouibio rpagos.

8 KUIIACC

Yucia ¥ BIYHCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpuOIMKEHUST UppalMOHAIBbHBIX yucen. CBolcTBa apupMeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

Crenens ¢ HenpIM nokaszaTeneM U e€ ceorctBa. CTaHIapTHAS 3alMCh YHCIIA.

AnredpanvyecKue BbIPAKEHUSA

KBazpaTHbIil TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpanvyeckux JapoOei.
PanronanbHbIie BhIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatnoe ypaBueHue, opmyna KOpHEW KBaIpaTHOTO ypaBHEeHUs. TeopeMa
Buera. Pemenue ypaBHEHWH, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Tpocreiimue ApoOHO-palIMOHATIFHBIE YPAaBHEHUS.



['padmueckas maTEpHpETalIvsS YPAaBHEHUN C BYMS TIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHHWW C JBYyMs IIepeMeHHbIMHU. lIpumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoMm.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucteMbl TMHEMHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue pynkiuu. OOIaCTh ONpeiesieHNs U MHOYKECTBO 3HAUCHUI (PYHKIUH.
Crnioco0Obl 3a/1anus PyHKITHIA.

I'padpux ¢ynkuunu. Yrenune cBoilcTB ¢yHKuMH 1o €€ rpaduky. IIpumeps
rpaguKoB (QyHKIHI, OTPAKAIOMIMX PEAbHBIE TPOLIECCHI.

OyHKIMY, OIMUCHIBAIONIME TPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIIbHbBIC
3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y = X3,y = VX, y=|x|. I'paduyeckoe
pElIEeHUE YPAaBHEHUI U CUCTEM YPaBHEHUIA.

BeposiTHOCTH M CTATHCTHKA.

[IpencraBnenye TaHHBIX B BUE TAOIMIL], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOECTBaMU: 00bEeIMHEHUE, TepeceueHue, qonoiHeHue. CBONWCTBA ornepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKOUeHUs. Mcmonb3oBaHWe TpagUYecKOro TMPEACTaBICHUS MHOXKECTB IS
OMMCAHMSI PEATbHBIX MPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

W3mepenne pacceMBaHMs NaHHBIX. Jucriepcusi U CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00OPOB. JlmarpamMma pacceuBaHus.

DOnemeHTapHble CcOObITUSL ciy4daiiHoro ombiTa. Ciy4aifHble  COOBITHS.
BepositHoctrt  coObiTuii.  OnBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CiydaiiHeiii BEIOOP. CBsI3b MEXKy MaJOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPIIIMHBI, CBS3h MEXK/y YUCIIOM BEPIIMH U dnucioMm péoep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeaUHEHHE W
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBwino ymHoxkeHus. HesaBucumbie
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha
HaxO0JICHUE BEPOSATHOCTEH C MOMOILIBIO AEPEBA CIYyYAMHOTO JKCIEPUMEHTA,
nuarpamm Jitepa.

9 KIIACC
Yucaa v BIYMCICHUSA



PanmonanpHple 4Kcna, UppalMOHATBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYECKUe JEHUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
OKPY’KaIOLIEM MHpE.

[TpubnukEéHHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTriieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenmieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBaapatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPEThEU U 4ETBEPTOU
CTEIICHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHuwe TeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn Gyskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM TIOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
PEKyppEeHTHOI (popMyIioif U (GopMyIIoi N-TO YiieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmyinsl N-ro djieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.



N306paxenne wieHOB apu(PMEeTUIECKON U TEOMETPUUYECKOM MPOrpeccuil TOUkaMu
Ha KOOPJIMHATHOW IMJIOCKOCTU. JIMHEHHBIN U SKCTIOHEHITUATBHBIN pocT. CloKHbIE
MPOLICHTBHI.

BeposiTHOCTB M cTAaTHCTKAIL.

[IpencraBnenre JaHHBIX B BUAE TaOJMWI, JuarpamMM, TIpadukos,
WHTEpHIpeTanus JaHHBIX. UTeHHEe U mocTpoeHne Tabiaull, 1uarpamMmm, rpaukoB 1o
pEaAIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemienue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
TJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

HcneiTanue. Ycenex n Heyaada. Cepust uCnpITaHui A0 nepBoro ycrnexa. Cepus
ucneiTanuii bepaysm. BeposaTHocTu coObITHII B cepun ucnibiTaHui bepryiu.

CnyyailHas BeJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
OXHuJaHue u aucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUACTEPCUA CIyYaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEPUHM HCIBITAHUU
bepnymm».

[Tonsarre o 3akoHEe OOJBIIKMX 4YHCell. M3MepeHne BepOsSTHOCTEH C IOMOIIBIO
4acToT. Posib ¥ 3HaueHME 3aKOHA OOJIBIITUX YHUCEI B MPUPOE U OOIIECTBE



IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHUSA  HPOI'PAMMBI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP TPaKIAHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCHENIHON MpodeccruoHaTIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
OCTPOECHNUEM MHAMBHUAYAIbHON TPA€KTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
NEeSATEIbHOCTH, JTANoOB €€ pa3BUTUSA W 3HAYMMOCTHU JJIA Pa3BUTHUS IIUBUIIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJay4Yns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBBS,  BEIEHUS  3J0pPOBOro  obOpa3a Ku3HM  (3M0pOBOE  TMHTAHUE,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eIo0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/Ibl, TUIAHUPOBAHUSI TIOCTYTIKOB M OIIEHKH
MX BO3MOXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TII00aTIBLHOTO
XapakKTepa dKOJOTHUECKUX MPOOJIeM U IyTeH WX PEIICHUS;

8) azanTanusi K U3MEHSIIOUIUMCH YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN AEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE peIICHUs] W JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jijornueckue AeMcTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMATUUECKUX
O0OBEKTOB, TIOHATHM, OTHOIICHHH MEXTy IOHATHUIMH, (HOPMYIHUPOBATH
OmpeAeieHUs] TOHATHH, YyCTAHABIWBATh CYLIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YacTHhIE U oOIIue,
YCJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B dakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSIX,
npeiaratb KpUTEPUH 1S BBISBICHUS 3aKOHOMEPHOCTEH M TPOTHUBOPEUHIA;

e Ji€NIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh J0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKACHUH (MPSAMBbIE U OT
MPOTUBHOI0), MPOBOJIUTh CAMOCTOSATEIBHO HECJIOXKHBIC JOKa3aTeIbCTBA



MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapTryMEHTALMI0, TMPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOosiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

MCIT0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHMS,
(GopMyJIpOBaTh BOIPOCHI, (PUKCHUPYIOLIUME IPOTUBOPEUHUE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY HECJIOMHBIM
DKCIEPUMEHT, HEOOJIBIIIOE HCCIIET0BAHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiIeHUS WH(DOpMAIMM U WILTIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod M HX
KOMOMHAILIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSIM, MPEATIOKEHHBIM
yUHUTENIeM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU
Y LIeJIIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHUSI
B YCTHBIX U IUCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS MO XOIYy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAaEMON TEMBI,
npo0JIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa TTOUCK
peleHns, COIOCTaBIIATbL CBOU CYXKIEHHS C CYXKICHMSIMU [JIPYTHUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3IMYME M CXOJCTBO MO3MIIMMA, B
KOPPEKTHOI Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHs  3aJa4yd,  JKCIEPUMEHTAa,
UCCIIEJOBaHMsI, POEKTA, CAMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
c y4€ToM 3aj1a4 mpe3eHTAlud U OCOOCHHOCTEN ayAUTOPUH;



MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U WHAUBULY AJIBHON
pabOThI MPU PENICHUH YICOHBIX MAaTEMAaTHIECCKUX 3a/1a9;

MIPUHUMATH LEJb COBMECTHOM AEATEIbHOCTH, IUNIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pacrlpeneisTh BHIbI padoT, JOroBapuBaThCA,
o0CyXIaTh MPOIIeCC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOCykmeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U APYTHE), BBITIOJIHITH CBOIO YaCTh Pa0OTHI
U KOOPAMHHUPOBATH CBOM JICMUCTBUS C JPYTMMHM 4YJE€HAMH KOMAaH]IbI,
OIICHUBAaTh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPHSIM,
c(hopMyIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE TelCTBUSA
Camoopranuzamnus:

CaMOCTOATENIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 331a4d (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUaAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ybTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIbHOCTH ITOCTABIEHHON LIEJIU U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HaxXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 7 kjacce OOYyYArONIMICS TOJYYHUT CIETYIOIINE
MpeAMETHbIE PE3YIbTaThI:
Yuciia v BBIYUCICHUSA
BreinonHaTh, coueras yCTHbIE U NMHUChbMEHHbIC MPUEMBI, apu(DMETHUECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMHU.
HaxonuTh 3HaYeHUST YUCIOBBIX BBIPAKECHHM, TMPUMEHITh pPa3zHOOOpa3HbIE
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUN, COJAEPIKAIINUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.
[TepexoauTh OT 0mHON (OPMBI 3aMKMCH YUCEN K IPYyroil (mpeoOpa3oBhHIBATH
JECATUYHYIO TPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO JICCSITHYHYIO IPOOB).
CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIbHBIC YUCIIA.
OKpyIJIsITh Yncnaa.



BpINONHATE TPUKUAKY U OLIEHKY PE3yIbTaTa BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHWU. BBINONHATE AEUCTBHS CO CTENEHSAMH C HATYpPaJbHBIMU
ITOKA3aTEISIMH.

[IpuMEHATH MPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUATEIIN HATYPaIbHbIX
quced.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aay C YYETOM OIPAHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBHEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM NPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoInonHATE MpeoOpa3oBaHus LENOT0 BBIPAXKEHHS] B MHOTOWIEH IPUBEACHUEM
MOI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIIbI KBaJIpaTa CYMMbI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYNIIUPOBKU CaraeMbiX, IPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumensThs npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7ad
Y3 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATIbHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsaTs, sABisieTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MJIIOCKOCTH IpaUK IMHEHHOTO YpaBHEHUS C IBYMsI
NEePEMEHHBIMHU, MOJIB3YSACh TPaQUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPaBHEHUS.

PemaTte cucremsl 1ByX JIMHEMHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduIecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMI MO yCIOBUIO 3aJa4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4d MOJYYEHHBIN pe3yJIbTar.

DOyHKIUU



N306paxaTh Ha KOOPIAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbL, 3aAUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOUIBIO (PYHKIIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a MHOOpMaIuuy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3ABUCHMOCTEM.

K kxonny oOydeHus B 7 KJjacce MO KYpPCY BepPOSITHOCTb M CTATHCTHKA
0OyYaroLIUIiCs MOTYYUT CIAEAYIOLIUE IPEAMETHBIE PE3yJIbTAThI:

Yurare uH(OpMALMIO, MPEICTABICHHYIO B Ta0nMIax, Ha JuarpaMmax,
NPEACTABIATh JAHHbIE B BUAE TaOJHI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbl€) IO MacCHUBaM 3HAYEHUH.

OnucelBaTe MW MHTEPHPETHPOBATH  pPEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JINIIAX, HA TUarpamMMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMeTHyecKoe, MeJhaHa, HauOoJbllee W HAauMEHbIIEe 3HAYCHUS,
pa3mMax.

NmeTrs mpenacraBieHWe O CIyYalHOM W3MEHYMBOCTM Ha IIPUMEpPAX IIEH,
(¢u3NYeCKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOydenuss B 8 kiacce oOOyyarOIMIiCSd TMOJYyYUT CIEAYIOITUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YuCelN JUIsl CPAaBHEHHUSI, OKPYTJICHUS! U BBIYMCICHUH, U300paxaThb IeWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPH HEOOXOIMMOCTH KaJbKYJISTODP, BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECATHUHBIX
npobeii u creneHeit uucia 10.

AJiredpanyeckue BbIpaKeHUS

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.



BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BaHUS PALIMOHATBHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U ajIre0pandecKuMu APoOsSIMU.

PacknanpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEUICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNs U HEPABEHCTBA

PemaTe nMHENHbIE, KBaJpaTHbIE YpPABHEHUS M palMOHAIbHBIE ypaBHEHUS,
CBOSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HUCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YpPABHEHUM pEUICHUs, €CJIM HMEET, TO CKOJbKO, U
npouee).

[TepexonuTe OT CIOBECHON (GOPMYJIMPOBKHM 33dauu K €€ anredpamdeckoin
MOJEIM C IIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4H MOITYUYEHHBIN pe3ysbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB /ISl CDABHEHHUSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumMaTh ¥ KCMONB30BATh (DYHKIIMOHAJIBHBIE MOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, ONpeAeiATh CBOMCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIMN BUJA:

y=k/X,y =x2,y =x3,y = |X|, y = VX, OIICBIBATH CBOICTBA YHCIOBOI (yHKIUHA
o e€ rpaduxy.

K koHiy oOydeHuss B 8 kjacce mo Kypcy BepOSITHOCTb M CTATHCTHKA
0OyYaroIUiiCcs MOTYYHUT CIASAYIOLIUE IPEAMETHbIE PE3yJIbTaThI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTAaBICHHYIO B BHUJE
Tabnuil, quarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUIC TaOJUII, AUArpaMM,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX TMOKa3aTesel: CpeaHux
3HAYEHU U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUH, B TOM YHCIIE TI0
pe3yJibTaTaM U3MEpeHUN U HaOII0ICHUM.

HaxonuTe BEpOATHOCTH CIy4ailHBbIX COOBITUH B OMBITAX, 3HAas BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAETU: AEPEBO CIYYaHOTO SKCIEPUMEHTA,
JarpaMMBbl Diiliepa, YuciaoBas npsmasi.



OnepupoBaTh MOHSTUSIMH: MHOECTBO, IOJAMHOXECTBO,  BBINOIHATH
olnmepaldyd HaJ MHOXKECTBaMHU: OOBEOUHEHUE, NIEPECEUCHUEe, OIMOJIHEHUE,
MEPEUUCIISATH JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduueckoe mpeicTaBlIeHUe MHOYKECTB U CBA3EH MEXIy HUMU
JUISL ONTMCAHMS MIPOLECCOB U SIBJICHHI, B TOM YHCIIE MIPU PEIICHUH 3a/1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB M KyPCOB.

K koHiy oOyuyenus B 9 kiacce oOydarolmuidcs TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucnaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

Brinonuats apudmeTnyeckue 1elCTBUS C palluOHAIBHBIMUA YUCIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPpalMOHATbLHBIMU
YU CJIaMHU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ [EBIMU TOKA3aTENSIMHU U KOPHEH, BBIYUCIATD
3HAYEHHS YUCITIOBBIX BBIPAKCHUMU.

OKpyriaTh JI€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHElHbIE U KBaApaTHBIE YPABHEHHUSI, yPABHEHHUS], CBOISAILINECS K HUM,
npocTelime APOOHO-pAlMOHATIbHBIE YPABHEHHUS.

Pemiath cuctembl IBYX JIMHEHMHBIX YpaBHEHUW C JABYMS MEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS TUHECUHBIM.

Pemate TeKkCTOBBIE 3amayM aiareOpamdyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pellleHuE HEPAaBEHCTB HA YHMCIIOBOW MPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIbIO
CUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHbBIX 3a7a4.

DyHKIUU

Pacno3naBaTh (PyHKIMM U3y4YyeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacrIoyio’keHne Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHUI

K03 dULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKLUH,
OTMHMCHIBATh CBOWCTBA KBAPATHYHBIX (PYHKITHH TI0 UX Tpadukam.

Pacmo3naBaTh kKBaapaTuyHy0 (QYHKIHIO 110 (HopMyJie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peanbHOM KU3HU, GPUZUKHU, TEOMETPHH.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU TPU PA3HBIX
crioco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJIb30BaHHEM (oOpMyd N-TO  4jieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath uieHBbl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHCJIE 3a/1a4u U3 PEeaIbHOM JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTU).

K koHiy oOydeHuss B 9 kjacce mo Kypcy BepOSITHOCTH M CTATHCTHKA
OOy4YaroUUiiCs MOMYyYUT CIAEAYIOIINE IPEAMETHBIE PE3YIbTATHI:

N3BnekaTh U mpeoOdpa3zoBbIBaTh MHPOPMAIIHIO, TPE/ICTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BHUJE TaOJIHI], [Uarpamm, rpadukoB, MPEACTABISTH JIaHHBIEC B BUJIE
Ta0JIHII, TUarpaMm, rpauKoB.

PemaTe 3amaunM OpraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU [JII MACCHUBOB YHCIOBBIX
JIAHHBIX, B TOM YKCJI€ CPEIHUE 3HAYEHUS U MEPbI PACCEUBAHUSI.

HaxonuTh 4acTOThl 3HAYEHHU M 4acCTOTHI COOBITHS, B TOM YHUCIIE MOJb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUMN 1 HAOJIIOCHUH.

HaxoauTe BEpOSITHOCTU CIIy4alHBIX COOBITHII B MU3yYEHHBIX OMBITaX, B TOM
YHCJIE B OIbBITaX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
VCIIBITAaHUU 10 TIEPBOTr0 YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIuu.

NmeTs mnpencraBiieHWE O CIIy4alHOM BEJIMYUMHE U O PaCHpPEACICHUU
BEPOSITHOCTEN.

HmeThb npeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIITUX YMCET B
IIPUPOJIC U OOIIECTB
TemaTuueckoe IAHUPOBAHME KYypca ajaredpnl 7 Kiacca

Ne ni/m Ha3zBanue pa3nena.temsl KomunuectBo | KonmuectBo
4acoB KOHTPOJIBHBIX
pabor

[ToBTOpEHME 2




2 BripaxkeHusi, TOK1eCTBa, YpaBHEHUS 20 1 craproBbIii
KOHTPOJIb
3 OyHKIIMT 10 1
4 Crenenp ¢ HaTypalbHBIM NTOKa3aTeIEM 11 1
5 MHorouneHbl 17 1
6 dopMyIbl COKPAIEHHOTO YMHOXKEHUS 19 2
7 Cucrembl TMHENHBIX YPAaBHEHH 16 1
8 [ToBTOpEHUE 6 [Tpomex.
aTTeCTaITus
9 Bcero 102 8
TemaTuuyeckoe MIaHNPOBaHuUe Kypca anaredpnl 8 kiacca
Ne i/ Hazanue pasznena, reMbl KomnuectBo | KoaudectBo
JacoB KOHTPOJIbHBIX
pabot
1 [ToBTOpEeHME 3
2 PanmonanpHbIC 1poOH 23 2 CTapTOBBIN
KOHTPOJTb
3 KBagpaTHbie KOpHU 18 2
4 KBagpaTHbie ypaBHEHUS 12 1
JIpoGHBIE parimoHaIbHBIC YPaBHEHUS 10 1
6 UucnoBble HEPABEHCTBA U €r0 CBOMCTBA 6
7 HepaBeHcTBa cOOHON TEPEMEHHON U UX 14 1
CUCTEMBI
8 Crenens ¢ palmoHaIbHBIM NTOKa3aTeIeM 10 1
8 [ToBTOpEHUE 6 [Tpomex.




arrecranuda

9 Bcero 102 8
TEMATHUYECKOE IINTAHUPOBAHHUE kypca ajaredpsl 9 kiacc
Kon-Bo
No .. HasBanue paznena, TeMbl Kon-Bo KP
9acoB

IToBTOpeHue kypca anredopsl 8 kiacca 5 1

I'naga 1 Ksanparuunas pyHkuus 21 1
1. DYHKIIUU U UX CBOICTBA 4
2. CraproBast KOHTpOJIbHas paboTa 1
3. KBanpaThslii TpéxuneH 4
5. KBanparuunas ¢pyHKuus 1 e€ CBOHCTBa 8
6. | I'paduku pynkumit: y = £x, y=Ax+b,y=Ax,y=x3 3

, ¥ =\Xx, ¥ = |x|, u ux cBoiicTBa

I'naea 2. YpaBHeHUS U HEPABEHCTBA C OJJHOM NepeMeHHO 15 1
7. YpaBHEHUsI C OJHOU IIEPEMEHHOM. 7
8. HepaseHnctBa ¢ 0HOM IEPEMEHHOM. 7




Komn-Bo

Ne .. HaszBanue paznena, Tembl Kou-Bo KP
4acoB
I'naga 3. YpaBHeHHs U HEPABEHCTBA € IBYMS IlepeMeHHbIMH 17 1
9. VYpaBHEeHUs ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEMBI. 12
10. HepaBencrBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBIL. 4
I'naga 4. Apudmerndeckasi 1 reoMeTpHYECKasi IPOrPecCHHU 16 1
11. Apudmernueckast mporpeccus 6 1
12. ['eomeTpuueckast mporpeccus 6 1
IToBTOpeHue kypca anaredopnl 9 kiacca 28 1
15. [Tpomexyrounas arrectauus. KontponbHas padota Ne§. 1
16 Bcero 102 6
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