MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MunucTepcTBO 00pasoBaHus U Hayku Pecnyoauku Komu

MyHuuunajabHoe 00pa3oBaHue ropoackoro okpyra "CoIKThIBKAp'

PACCMOTPEHO

Ha 3acemannnu
IIE€IarOrn4eCcKoOro CoBeTa

MAOQOY "COHLI Ne 31"

COT'JTACOBAHO YTBEPXXIEHO

3amecTuTenb qupekropa  Jupekrop

[Tporokon Nel ot «30»
aBrycra 2023r.

I'pun I'.H. CemenoBa T.B.
[Tpotokomn Nel ot «30» [Tpuka3 Ned79 ot «30»
aBrycra 2023r. aBrycta 2023r.
PABOYASA ITPOT'PAMMA

(ID 1062639)

Y4eOHOro Kypca «AJsredpa»

1St oOygaromuxcst 7-9 KjaccoB

r. CeiktbiBKap 2023



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYECKON HAYKOMW SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBoeHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIHOM ~ JIEATEIHPHOCTH OOYYaroIMXCcs, IOITOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xxoje wu3yudeHuss ydyeOHOro Kypca O0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKNIaTh, UCIOIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTemMaThueckoro s3epika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCETHEBHOM
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanpHOro Mupa. B 3amaun o0ydyeHus anredpe BXOAAT TaKKe albHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEHM K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa criocoOCTBYET pa3BUTHIO y OOYHAIOITUXCSI yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY TMmaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3/elibl COJEpIKAHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkuum», «lIpencraBieHne MAaHHBIX W ONUCATENIbHAs
CTaTUCTUKA», «BepoarHocThy», «IJeMEHTh KOMOWHATOpUKHW», «BBenaeHue B
Teopuro TpadoBy.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce —
136 ygaca (4 gaca B Hezeno), B 8 kinacce — 136 daca (4 daca B Henento), B 9 kiacce
— 136 yaca (4 yaca B HeZIeJIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHAIbHBIMU YKcliaMu. Penmienne 3a7a4 U3 peaibHOM MPAKTUKHA HA YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApoOU U JpoOU B BUJIE MPOILEHTOB. Tpr OCHOBHBIC 3a]]a4u Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlommyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITHS CKOOOK U MIPUBECHUSI MOI00HBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmylia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JIEHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEMHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUM IO YCIOBUIO
3agauu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
croco0oM noAcTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO0 CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. YKCIIoBbIE NPOMEXKYTKHU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

BeposiTHOCTH M CTATUCTUKA

[IpencraBneHne NaHHBIX B BHJIE€ TAOJIML, AHArpamM, rpa(ukoB. 3anoJHEHUE
TaOJuIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKOB peabHbIX NpoleccoB. M3Bneuenne nupopmanuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHNUE U UHTEPIPETALNS JaHHBIX.

OnucartenbHas CTaTHCTHKA: cCpelHee apu(pMeTUYecKoe, MeAuaHa, pa3Max,
HaumOoJIblIEE M HAWMEHbIIEE 3HAYECHHUS HaOoOpa YHMCIOBBIX JaHHBIX. lIpumepbl
CIIy4alHOM U3MEHYHUBOCTH.

CrnyyaliHbIN JKCIIEpUMEHT (OMBIT) U ciaydaiiHoe coObiTHe. BepostHocTs u
yacToTa. Pojb MamoBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
1 B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pedpo. Crenensb BepmuHbl. Yucno pébep um cymmapHas
crenieHb BepiuH. [IpencraBnenue o cszHoctu rpada. llemu u nukiel. [yt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMouso rpados.

8 KUIACC

YucJia 1 BBIYUCIEHUSA

KBaaparueiii kopeHb u3 uwucna. [loHsitue 00 wuppanMoHAIBHOM YHCIE.
JlecaTranblie TPUOIMKEHUST UPPAIMOHATBHBIX urcen. CBoCTBa apu(METHISCKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BhIpaKECHUMN
1 BBIYMCJICHUSAM. [[€HICTBUTEIBHBIC YHCIIA.

CrteneHb C 1eNIbIM MoKa3zaTeeM U e€ cBoicTBa. CTaHaapTHAs 3aMKUCh YKCIIA.

AnredOpandeckue BbIpaKeHUs

KBanparHsiil TpEXulieH, pa3ioKeHUEe KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JeJeHHE aireOpandeckux ApoOei.
PanmonanpHbIC BRIpKCHHS U UX MPpeoOpa3OBaHUE.

YpaBHeHHs U HEpaBeHCTBA

KBangpaTHoe ypaBHeHue, hopMylia KOpHEH KBajipaTHOTO ypaBHEeHHs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W  KBAaJPAaTHBIM.
[IpocTeiinue poOHO-paIMOHaIbHBIEC YPABHEHUS.



['padmueckas uHTEpIIpeTalMsI YPAaBHEHHUM C IBYMSI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMs IIepeMeHHbIMMU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. O61aCTh ONPEAEIEHNS 1 MHOKECTBO 3HAUEHUHN (PYHKIINH.
Crnioco0Obl 3a1anus QPyHKITHIA.

I'padpux ¢ynkuuu. Urenue cBoilcTB (yHKuMH 1mo €€ rpaduky. IIpumeps
rpagukoB QyHKIHI, OTPAKAIOIMIMX PEATbHBIE TPOLIECCHI.

OyHKIMY, ONUCHIBAOIIKME MPSMYI0 U OOpaTHYI0 MPONOPLHOHATIbHbIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pellIeHuEe YPaBHEHUN U CUCTEM YPABHECHUM.

BeposATHOCTH U CTATHCTHKA

[IpencraBnenue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukosB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOJAMHOXeCcTBO. Omnepauun Hax
MHO’KECTBaMU: 00beIMHEHHE, IepeceueHue, fonojaHeHne. CBONCTBa onepaluii HaJ
MHOXXECTBAMU:  IIEPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPENEIIUTENIBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpadUyecKoro MpeacTaBICHUs] MHOXKECTB Jis
ONMCAHMSI PEATIBHBIX ITPOLIECCOB U SIBJIICHUM, TPU PELICHUY 3a/1a4.

N3mepenne paccemBaHus NaHHBIX. Jlucriepcus M CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DneMeHTapHble COOBITUS  cliydaiiHoro ombita. Ciy4allHble  COOBITHSI.
BepositHoctr  coObIThil.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXIAY MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBoMCTBA 1€PEBBEB: EAMHCTBEHHOCTD MYTH, CYILIECTBOBAHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXK/y YUCJIOM BEPIIMH U 4ynucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3a1a4 ¢ momouisio rpagos.

[IpotuBomnonoxueie coObiTus. [Jumarpamma Ditiepa. OObenuHeHue u
nepeceueHne  coObiThii. HecoBmecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCHOBHAs BEPOSATHOCTh. [IpaBuino ymHoxkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcmepuMeHTa B BHAE JepeBa. PerieHue 3agad Ha
HaxO0XJI€HUE BEPOSATHOCTEH C IOMOIIBIO JAEpEBa CIy4YalHOIO HKCIEPUMEHTA,
auarpamm Dunepa

9 KVIACC



Yuciia ¥ BIYMCICHUSA

PannonanbsHble yMcCla, UppaldOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeNl, apudMeThdeckue MACUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPYaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3a/ay
aNredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOe, a Japyroe — BTOpoi crteneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
PEKyppEeHTHOH (popMyioit u HopMyIoit N-To diieHa.

Apudpmernueckass U reoMmerpuueckas nporpeccud. @opmyibsl N-ro udjaeHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.



N300paxkeHne 4IeHOB apuU(PMETHUECKOW U TEOMETPUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

BeposiTHOCTH M CTATUCTUKA

[IpencraBnenre JAaHHBIX B BHAE TaOJuUl, JAuarpamM, TIpaduKoOB,
UHTEpIIpeTalus JaHHbIX. YTeHHe U MOCTpOoeHHe TabIull, Juarpamm, rpadukoB 1o
peaNbHBIM JAHHBIM.

[lepectanoBku u (axropuan. CodeTaHuss U YUCIO COUYCTAHUUA. TPEyrObHHUK
[Tackand. Pemrenne 3a1a4y ¢ HCHOJIb30BAHMEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CryuyailHbI BBIOOp TOUKM M3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Hcnerranue. Ycenex u Heygada. Cepust HCIbITaHUM 10 nepBoro ycrexa. Cepus
ucneiTanuii bepaymum. BeposatHocTu coObITHII B cepun uctibiTaHuil bepuym.

CrnydaiiHas BeJIMYMHA M PpaCHpEACIICHHE BEpOsITHOCTEW. MareMarnyeckoe
oXpJaHue u aucnepcus. lIpumepbl MareMaTMYecKOro  OXKHMJIAaHHUA — Kak
TEOPETUUYECKOr0 CPEIHET0 3HA4YECHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCHEPCHUST  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIIBITAHUMN
bepnymnmy.

[TonsiTue o 3aKkoHe OoJbIIMX YHceNl. M3MepeHue BepOsSTHOCTEN C MOMOILbIO
yacToT. Posib 1 3HaUeHHEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKMU3HU MJis yCHEIHOM NpodeccruoHanbHOU
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  IIMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTEeMAaTHUYECKUX 3HAHUH I pellieHus 3a1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLUMAJBLHON M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  ITPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
pPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK UCCIENOBATEIbLCKUN MHCTPYMEHT MO3HAHUS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OOpPMALMU MO KPUTEPUAM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHU s, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh 1€Ib COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPraHU3ALMIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OcCyxaeHHs, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHITOIHITH CBOIO YaCTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh ILJIaH, QITOPUTM pElIeHUs 3aAaud (WU ero
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSACHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTH)KCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 7 Kjacce OOyYarONIUUHCS TMONYYUT CIICIYIONTHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUH IPOOHBIX BBIPAKCHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHALHEIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTENECHSIMH C HATYPaIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIWYMH, TPOTOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeUIeHUs 3a7a4d ¢ YI4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxonuTe 3HadeHUsT OYKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEIS, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PELICHUS Pa3jIMYHbIX 3a7ay
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemare nmHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHSS NPABUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELICHUH JIUHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctemsl 1ByX JTMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJIyYECHHBIN PE3YyJIbTaT.

DOyHKIUU

N300paxxath HaA KOOPAUHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

BeposiTHOCTB M CTATHCTUKA

Yurarb uHOpMaLMIO, TPEACTABICHHYIO B Ta0nMIlaXx, Ha JuUarpammax,
OpEJICTaBIsATh JaHHble B BHUAE TaOJMIl, CTPOUTh JUarpammbl (CTOJOMKOBBIE
(cTronbuatkie) ¥ KpyroBbie) IO MacCUBaM 3HAYCHUH.

OnuceiBaTh M HMHTEPIPETUPOBATH  PEAlbHbIE  YHUCIIOBBIE  JIAaHHBIE,
MPE/ICTaBJICHHBIC B TAOJINIIAX, HA TUarpamMmax, rpaukax.

Hcrnonb30BaTh [ ONWCAaHUS JAHHBIX CTATHCTUYECKHE XapaKTEPUCTHKU:
cpenHee apu(MeTHUecKoe, MeIuaHa, HauOousblliee W HaMMEHbIee 3HauYeHUs,
pa3zmax.

WNMeTrp mpencraBlieHHEe O CIy4yallHOM HW3MEHYMBOCTH Ha MpUMEpax LIEH,
bu3MYecKuX BEIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTAaTUCTUYECKOW YCTOMUYUBOCTH.



K xoHiy oOyuenus B 8 kjacce OOyYarOmIMiiCS TOJYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YU CIIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumensaTs moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anmucu OOJBIIMX M MalbIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpyMEHATh TOHATHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBINOMHATH TOXKIECTBEHHBIE MPE0Opa30BaHus palliOHAIbHBIX BRIPAKCHUIN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOYIECHAMH U alIreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs pEHICHUS PA3IMYHBIX 3a/1a4 U3
MAaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaNTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUueCcKUX MpeAcTaBlIeHNu (YyCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoi
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 33J1a4M MOJIYYEHHBIN PE3YNbTAT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JII CPABHEHUS, OLIEHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTIOCTPALI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMHA

[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAJIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHEe O0003HAUYECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH MO 3HAYCHUIO
apryMeHTa, OINpeIeysITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduKu AMeMEHTApHBIX PYHKIMNA BUA:



y=k/X,y=x2,y=x3,y = |X|, y = VX, OlHCBIBATb CBOICTBA YHCIOBOI (QYHKINI
o e€ rpaduxy.
BeposiTHOCTH M CTATUCTUKA

W3BnekaTh U MpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEICTABICHHYIO B BHUJE
Tabull, TuarpamMm, rpaduKoB, MPEJCTaBIATh JaHHbIE B BUIE TaOJUIl, AUArpaMM,
rpaduKoB.

OnucelBaTh NTaHHBIE C TMOMOIIBID CTATUCTUYECKUX ITOKA3aTEIEH: CPEeIHUX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIAPTHOE OTKIIOHEHUE).

HaxoIuTh 4aCcTOThI YHCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHUCJIE 110
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

HaxonuThe BEpOSITHOCTU CIIy4ailHBIX COOBITHI B ONBITAaX, 3Has BEPOATHOCTHU
AIIEMEHTAPHBIX COOBITUI, B TOM UYHCIE€ B ONBITAX C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckre MOJAENU: AEPEBO CIy4ailHOrO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas mpsmasl.

OnepupoBaTh NOHATUSMH: MHOKECTBO, TOJAMHOKECTBO, BBIITOJIHATH ONEPALINU
HAJl MHOXXECTBaMHU: OOBEIUHEHHE, IepeceyeHue, JAONOTHEHUE, TMEePEUnCIITh
AJIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOMXKECTB.

Hcnonb3oBaTh rpaduyeckoe npeacTaBiIeHIe MHOKECTB U CBA3EH MEKy HUMU
JUISL OIIMCAHMS IIPOLECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUU 3a7a4 U3 APYIUX
y4eOHBIX MPEAMETOB U KypCOB.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BrinonasaTs apudmeTrdeckue 1eicTBUs ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHATIBLHBIMU
YU CIIaMU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAYKCHUM.

OKpyrJisiTh  1EUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pe3ybTara
BBIUYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHeliHbIC ¥ KBaJpaTHBIC YPAaBHEHUSI, yPABHEHHUS, CBOJIAIINUECS K HUM,
npocTeime APOOHO-paIlMOHAIEHBIE YPABHECHHUS.

Pemate cucrempl AByX JIMHEMHBIX YPAaBHEHUW C JBYMs NIEPEMEHHBIMU M
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiarh TekcTOBbIE 3ajauu  aJreOpaudeckKuM CrHocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMS UIIM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAUTE MPOCTENIIE UCCIETOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCII€ C TPUMEHEHUEM TrpaduuecKuX MpeACcTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pelIeHre HEPAaBEHCTB HAa YHMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOILIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHUJOB. llokas3piBaTh cxemMaTHUECKU

pacIoyioKeHUe Ha KOOPMHATHOM TUIOCKOCTH IpadukoB QyHKIMH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 (PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMMCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacnio3naBaTh kBagpaTuyHyr0 QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIHMA U3 peaibHOM KU3HU, QUBUKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
crocobax 3aaHusl.

BbBITIONHATS  BBIYMCICHHS] C  HCIOJB30BaHHEeM (oOpMya N-TO  djieHa
apu(PpMETHIECKON ¥ TeOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3a7aun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).

BeposiTHOCTH M CTATHCTUKA

W3BnekaTh 1 mpeoOpa3zoBbIBaTh HHPOPMALIUIO, TPEACTABICHHYIO B PA3JIMYHBIX
MCTOYHUKAX B BUJE TAaOIHI], [UarpamMm, rpaduKoB, MPEACTABISTh JIaHHbIE B BUJIE
Ta0JIHILL, TUarpaMm, rpa@uKoB.

Pemate 3agaud OpraHu30BaHHBIM [EepeOOPOM BAPUAHTOB, a TaKkKe C
HCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU JUII MAaCCHBOB YMCIIOBBIX
JTAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.



Haxonuth 4acToThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM UYHUCIIE TMOIB3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUN.

HaxonuTb BEpOSITHOCTU CIy4alWHBIX COOBITHI B M3YyYEHHBIX OMBITaX, B TOM
YHCJIE€ B OIbITaX C PABHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHUM JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUN bepHyIuu.

NMeTh mnpeACTaBICHHUE O CIy4YallHOM BEJIWYMHE U O pPacHpeacicHUU
BEPOSTHOCTEM.

HmeTs mpenctaBieHHE O 3aKOHE OOJNBIIMX YHCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
pUpoJie U 00IIeCTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMmbI

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJubHbie

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE BUBI
JeATeILHOCTH

Yucaa v BEIYUCICHUS.
PanumoHansHBIC UKCIa
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CuctemaTtmsnpoBsaTtb U
oborauatb 3HaHNA 06
06bIKHOBEHHbIX U
OECATUYHbBIX APOOSAX.
CpaBHuBaTb U
ynopaaoumeatb Apobwu,
npeobpasosbiBas Npu
HeobxoaMmocTn
OecATUYHble apobu B
06bIKHOBEHHbIE,
06bIKHOBEHHbIE B
OECATUYHbIE, B
YacTHOCTM B
6ecKoHeYHyo
OECATUYHYIO Apobb.
MpumeHATL
pa3HoobpasHblie
cnocobbl 1 NPUémbl
BbIYMCNEHMA 3HAYEHUI
OPOO6HBIX BbIPAXKEHUA,
coaepKalLmx
06bIKHOBEHHbIE U
OecATUYHbIE apobu:
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3aMeHATb Npu
HeobxoaMmocTu
OEecATUYHYIO Apobb
06bIKHOBEHHOM U
06bIKHOBEHHYIO
[EeCATUYHOMN,
npuBoAUTb
BblipaxkeHue K dopme,
Hanbonee yaobHom
ANA BbIYUCNEHUN,
npeobpas3oBbiBaTh
OPO6Hble BbipaXKeHUn
Ha YMHOXeHWe U
OeNeHne AecaTUYHbIX
Apobei K 4encTBusam c
LesibIMU YMcaamu.
MpnBOAUTL YMCNOBbIE
1 ByKBEHHbIE NPUMEpbI
CTeneHu c
HaTypasbHbIM
nokasatenem,
06bsACHAA 3HaYEHUA
OCHOBAHUA CTEMEHN U
noKasaTens CTeneHu,
HaxoAuTb 3HaYeHuA
cTeneHe Bugaan (a—
noboe paunoHanbHoe
yncno, n—
HaTypasibHOEe YMCno).
MoHMMaTb cMbICA

3anuncu 6oNbLUMX Ymcen




C MOMOLLbIO
OECATUYHbIX Apobei n
cTeneHen yncna 10,
NPUMEHSATb UX B
peasnibHbIX CUTyaLMAX.
MpUMeHATb NPU3HAKK
AEeNUMOCTH,
pa3foXKeHUs Ha
MHOUTENN
HaTypasibHbIX YMcen.
PewaTtb 3agaun Ha
4acTu, NPOLEHTDI,
nponopumu, Ha
HaxoXaeHue apobu
(npoueHTa) ot
BE/IMYNHbI U BEJIMYUHBI
no eé apobu
(npoueHTy), Apoby
(npoueHTa), KoTOpbIM
COCTaB/AET 0gHa
BE/IMYMHA OT APYroN.
MpusoauTb,
pa3bupaTb, OLLEHMNBATb
pas/inyHbIe peLleHus,
3anucK peeHni
TEKCTOBbIX 3a4au.
PacnosHaBaTb n
06DBACHATbL, ONMpPanch
Ha onpegeneHus,
npamo
NpPOonopLMOHaNbHble U




obpaTHO
nponopLMoHanbHble
33aBUCMMOCTU MeXAY
BEIMYNHAMY;
NPUBOAMTL NPUMEpPDI
3TUX 3aBUCUMOCTEN K3
peanbHOro MMpa, 13
OPYrux y4ebHbIx
npeametos. Pelwatb
npaKTUKo-
OpPUEHTMPOBaHHbIE
3a4a4u Ha apobwm,
NPOLEHTbI, MPAMYIO U
obpaTHyto
NPOMNOPLMOHANBHOCTH,
nponopumm

Anrebpanueckue
BBIpKEHUS
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OBnageTb
anrebpanyeckom
TEPMUHONOTUEN U
CUMBOJIMKOM,
NPUMeHATb eé B
npoLecce 0CBOEHMUSA
y4ebHoro matepuana.
HaxoauTb 3HauyeHuA
OYKBEHHbIX
BblpaXKeHUM npum
3aaHHbIX 3HAYEeHUAX
6YKB; BbINONHATbL
BbIYMCIEHUSA MO
dbopmynam. BbinonHATb
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npeobpasoBaHusa
LLeNoro BbipaxKeHua B
MHOTOY/EH
npusegeHvem
NoAo0b6HbIX cnaraembix,
pacKpbITUEM CKOBOK.
BbinonHATb
YMHOKeHue
OfHOY/IeHA Ha
MHOTOYJIEH U
MHOrOY/1eHA Ha
MHOTOUYJIEH,
npUMeHATb Gopmy bl
KBagpata CyMMmbl 1
KBaZpaTa pa3HOCTU.
OcywectBnAatb
pa3snoxeHue
MHOTO4Y/IEHOB Ha
MHOXUTENU NYTEM
BbIHECEHMA 33 CKOOKM
obLLero MHoOXUTENSA,
npumeHeHna Gopmybl
Pa3HOCTM KBAZpPaToOB,
dopmyn
COKpaLEHHOro
YMHOXEHWS.
MpumeHATL
npeobpasoBaHue
MHOTO4Y/1IeHOB A/1A
peLleHns PasINYHbIX
33434 U3 MaTeEMaTUKW,




YpaBHeHuA U
HEPaBEHCTBA
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CMEXHbIX NpeaMeTosB,
N3 peasibHOM
NPaKTUKN.
3HaKomMuTbCA C
NCTopmen passuTmA
MATEMATUKMU

Pewatb MMHeNHoE
ypaBHeHWe ¢ 0AHOM
nepemeHHoO,
NpPUMeHAA NpaBuna
nepexopaa ot
NCXOAHOTO ypaBHEHUA
K paBHOCU/IbLHOMY emy
6onee npocroro BuAa.
MpoBepATb, ABNAETCA
/Y KOHKPETHOE YnCIo
KOpPHEM ypaBHeHMA.
MoabupaTb npumepbl
nap uucen,
ABNAIOLLUXCA
peleHnem NMHERHOTo
YypaBHEHUA C ABYMA
nepemeHHbIMU.
Ctpoutb B
KOOpAMHATHOM
NAOCKOCTK rpadumk
JIMHENHOTO ypaBHEeHUA
C ABYMSA
nepemeHHbIMU;
Nosb3yAcb rpaduKom,
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npuBOAUTL NPUMeEpBI
pelleHns ypaBHeHMA.
Haxoautb peweHune
CUCTeMbI ABYX
JNIMHENHbIX YPaBHEHMUM
C ABYyMSA
nepemeHHbIMU.
CocTasnATtb U pewaTtb
ypaBHEHUE Unu
CMUCTEMY YpPaBHEHUI NO
YCNI0BUIO 3343a4M,
WHTepnpeTMpoBaTh B
COOTBETCTBUMN C
KOHTEKCTOM 33434K
NoJly4eHHbIN pe3ynbTat

Koopaunats! u rpaguku.
OyHKIUU

24
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N306parkaTb Ha
KOOPAMHATHOM NpAMOM
TOYKM,
COOTBETCTBYHOLLME
33aaHHbIM
KOOpAMHATaMm, lyun,
OTPE3KU, UHTEPBAbI;
3anuCbIBaTh UX Ha
anrebpanyeckom
A3blke. OTMeyaTb B
KOOpAMHATHOM
NIOCKOCTM TOYKM NO
33aHHbIM
KoOpAuHaTam; CTPOUTb
rpaduKmM HECNOMKHbIX
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3aBUCUMOCTEMN,
3a4aHHbIX GopMynamm,
B TOM Yncne c
NOMOLLbIO LMdPOBbLIX
nabopartopui.
MpYMeHATb, M3y4aTb
NpPeMMyLLeCTBa,
MHTEpPNPEeTUPOBaTb
rpaduyeckuii cnocob
npeacTaBAeHUA U
aHanunsa
pa3HoobpasHoit
YKM3HEHHOM
nHbopmaumu.
OcBaunBaTb NOHATUNE
dYHKLMN, OBNaLeBaTb
bYHKUMOHaNbHOM
TEPMMUHONOTUEN.
PacnosHaBaTtb
NVHENHYo GYHKUMIO Yy
= kx + b, onucbiBaTb eé
CBOWCTBA B
3aBMCMMOCTU OT
3HAYEHUM
kKoaddpuumenTos k n b.
CTpouTb rpaduKkm
NINHENHON YHKLUN,
yHRUMM Yy = | x |.
Ucnonb3osaTb

undposble pecypcbl
AN NOCTpoeHus




rpadukoB GyHKLUNA K
N3y4YeHMA NX CBOMCTB.
MpuBoOAMTL NPUMEpBI
JNINHENHBbIX
3aBMCMMOCTEN B
peanbHbIX Npoueccax u
ABNEHUAX

[ToBTOpEeHue 1
00001eHne

bubnmorexa LIOK
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BbibUpaTh, NpUMeHATb
OLLeHMBATb CNocobbl
CpaBHEeHMA Yncen,
BbIYUC/IEHUH,
npeobpasoBaHuit
BblpaXKeHUM, peleHus
YPaBHEHWIA.
OcywectBnAatb
CaMOKOHTPO/1b
BbINONHAEMbIX
AencTBun n
camonpoBepky
pesynbTaTta
BbIYNCNEHUN,
npeobpasoBaHuii,
noctpoeHuit. Pewatb
334344 U3 peanbHol
M3HU, NPUMEHATb
MmaTemaTmyeckue
3HaHUA 4N1A peleHnn
3a4a4 U3 apyrux
npeameTos. Pewatb
TEKCTOBble 3a4a4u,
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[IpencraBnenue qaHHBIX

OnucarenpHas
CTATUCTHUKA

bubnuoreka [{OK
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CpaBHMBATb, BbIBUPaATb
crnocobbl pewenus
3afauun

OcBaunBaTtb cnocobbl
npeacTaBaeHuA
CTaTUCTUYECKMUX
OAHHbIX U YUCNOBbIX
MaccMBOB C MOMOLLLbIO
Tabany n anarpamm c
NCNo/Ib30BaHMEM
AKTYa/bHbIX U BaXKHbIX
OaHHbIX
(aemorpadpuueckune
OaHHble,
npown3BoACTBO
NPOMbILLAEHHOW U
CeNIbCKOX03ANCTBEHHOM
npoAayKLmm,
obLLecTBEHHbIE U
NpUpoaHble ABNEHMUA).
MU3yyaTb meToapl
paboTbl ¢ TabANYHBIMM
n rpapuryeckumm
npeacTaBNeHUAMM
OaHHbIX C MOMOLLbIO
UMbPOBLIX PeCYpcos B
X0/e NPaKTUYECKMX
pabot

OcBauBaTb NOHATUA:
yncnoBoi Habop, mepa
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LEeHTpasibHOW
TeHaeHuMn (mepa
LEeHTpa), B TOM Yncne
cpegHee
apudmeTryeckoe,
MmeamnaHa.

OnucobiBaTb
CTaTUCTMYECKUE
OaHHbIE C NOMOLLbIO
cpeaHero
apudmeTUyeckoro u
MmeamaHsbl. Pewatb
3aga4n. N3yvatb
CBOICTBA CpeaHuX, B
TOM YMC/IE C MOMOLLbBIO
uMdpOoBbIX pecypcos, B
X0Ze NPaKTUYECKMX
pabot. OcBanBaTtb
NOHATUA: HanbonbLiee
M HauMeHbLlee
3HaYeHUs YNC/IOBOTO
MaccuBa, pasmax.
PewaTtb 3agaun Ha
BblI6Op cnocoba
OMWCaHUA AaHHbIX B
COOTBETCTBMM C
NPUPOAON AaHHbIX U
LenaMmn nccnepoBaHmn

Crydaiinast
W3MEHUYUBOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

OcBanBaTb NOHATUA:
YacToTa 3HAYEHUI B



https://m.edsoo.ru/7f415fdc

MaccmBe AaHHbIX,
rPynnNUpOBKa AaHHbIX,
ructorpamma. CTpouTb
M aHaNn3npoBaTb
TMCTOrPaMMbl,
noabupatb
noaxoaALmni war
rPynnMpOBKM.
OcBauBartb
rpadpuyeckune
npeacraBaeHus
pasHbIX BUAOB
C/y4amHoOM
M3MEHYMBOCTU, B TOM
yncne ¢ NOMOLLbtO
uMdpOoBbIX pecypcos, B
X0/e NPaKTUYecKom
paboTbl

Beenenue B Teopuro
rpacdoB

bubnunorexa LIOK
https://m.edsoo.ru/7f415fdc

OcBanBaTb NOHATUA:
rpad, sepwnHa rpada,
pebpo rpada, cteneHb
(BaneHTHOCTb
BEPLUMNHDI), Lienb u
umkn. OceamBaTb
NOHATMA: NyTb B rpacde,
alinepos nyTb, 06Xx04,
rpada,
OPMEHTMPOBAHHbIN
rpad. Pewatb 3agaum
Ha MOWCK CyMMbl



https://m.edsoo.ru/7f415fdc

cTeneHel BepLnH
rpada, Ha NoucK
obxopaa rpada, Ha
NMOWUCK NyTel B
OpPUEHTUPOBAHHbIX
rpagax. OcsamBaTb
cnocob6bl
npeacTaBAeHWA 33434
n3 Kypca anrebpbl,
reomeTpun, Teopun
BEPOATHOCTEN, APYIUX
npeamMeToB C
nomolubto rpados
(kapTbl, CXembil,
3NEKTPUYECKME Lenu,
dYHKLMOHaNbHbIE
COOTBETCTBMA) Ha
npumepax

10

BeposiTHOCTh M yacToTa
CIIy4aifHOTO COOBITUS

bubnunorexa LIOK
https://m.edsoo.ru/7f415fdc

OcBaunBaTb NOHATUA:
CNYYaMHbIM ONbIT U
cnyyaiiHoe cobbiTue,
MasloBEPOATHOE U
npaKTU4YeCcKn
AocToBepHoe cobbiTue.
M3yyaTb 3HAYMMOCTb
MasloBEPOATHbIX
cobbITiM B Npupoge u
06LLecTBe Ha BaXKHbIX
npumepax (aBapwuu,



https://m.edsoo.ru/7f415fdc

Hec4acTHble cyvau,
3allnTa NepcoHabHOM
nHpopmaymm,
nepepaya AaHHbIX).
M3yyaTb ponb
KNaccuyeckmx
BEPOATHOCTHbIX
mogaenen (MoHeTa,
UrpanbHasn KocTb) B
TEOPUM BEPOATHOCTEN.
Habntopatb 1 M3ydyatb
YyacToTy cobbITnin B
NPOCTbIX
3KCNepmmeHTax, B TOM
yncne ¢ NOMOLLbtO
uMdpOoBbIX pecypcos, B
X0Ae NPaKTUYEeCcKom
paboTbl

11

O06001menue u
cUCTEMAaTH3aInsI 3HaHUH

bubnunorexa LIOK
https://m.edsoo.ru/7f415fdc

MoBTOPATL M3y4YeHHOe
W BbICTpamBaTb
CUCTEMY 3HAHUN.
Pewartb 3afauun Ha
npeacraBaeHue u
OnMcaHue AaHHbIX C
NOMOLLbIO N3YUYEHHbIX
XapaKTepPUCTUK.
Ob6cyxpatb NpUMmepsl
CNyYaliHbIX COBbITUI,
Ma/I0BEPOATHbIX U
NPaKTUYEeCKn



https://m.edsoo.ru/7f415fdc

[0CTOBEPHbIX
C/Y4aNHbIX COObITUNA,
WX pOAu B Npupoae u
YU3HK YenosekKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136




8 KVIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Yucna u BBIYMCICHHUS.
KBanpaTHble KOpHU

KoanuecTBo 4acoB

Bcero
padoThI

15

KoHnTpoJibHbIE

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bu6nmoreka [JOK

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

OcHOBHBIE BUIBI
JeATeIbHOCTH

dopmynuposaTtb
onpegeneHue
KBaZpaTHOro KOPHSA
n3 4ncna,
apudmeTnyeckoro
KBaZpaTHOrO KOPHS.
MpumeHATb
onepauuio
n3BsieyeHun
KBAApPATHOIO KOPHSA
W3 Yncna, ucnosbaysa
npu HeobxoauMMocCTH
KaNbKyATOP.
OueHuBaTtb
KBagpaTHble KOPHU
LeNbIMU YUCSTaMU U
[EeCATUYHBIMU
apobamu.
CpaBHuMBaTb U
ynopazouneaTb
paunoHabHble U
MppaunoHanbHble
4Ymncna, 3anmcaHHble C
NOMOLLbIO



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

KBaApPaTHbIX KOPHEN.
UccnepoBatb
ypaBHeHne x 2 = a,
Haxo4MWTb TOYHbIE U
NPUBAUKEHHbIE
KopHu npu a > 0.
UccnepoBaTb
CBOWCTBA KBaZpaTHbIX
KOpHeM, nposoaA
yncnosble
3KCMEPUMEHTbI C
NCNoNb30BaHMEM
KasibKynAaTopa
(komnbioTepa).
JoKasbiBaTb CBOMCTBA
apudmeTUyecKmx
KBaZpaTHbIX KOpHE;
NPUMEHATb UX ANA
npeobpasoBaHuA
BblPa*KEeHUN.
BbinonHATb
npeobpasoBaHuA
BblPa*KeHUM,
cofeprKaLLmx
KBaZpaTHbIE KOPHMU.
BbipaxaTb
nepemeHHble 13
reoMeTpPUYECcKmX u
dursnyeckux popmyn.
BbluMcnATb 3Ha4YeHUA
BblPa*KeHUM,




coAeprKaLLmx
KBaZpaTHbIE KOPHW,
ncnonb3ya npu
HeobxoamMmocTu
KaJibkynaTop.
Ncnonb3oBaThb B Xo4e
pelleHus 3agad
aNemMeHTapHble
npeacTaBfieHus,
CBA3aHHbIE C
NPUBAUKEHHBIMM
3HaYeHUAMMU
BE/INYUH.
3HaKoOMUTbCA C
WUCTOPUEN pasBUTUSA
MaTeMaTUKu

Yuciia ¥ BEIYUCICHUS.
CreneHsb ¢ LEIBIM
oKasarejieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

dopmynuposaTtb
onpegeneHue
CTEMNEHMU C LieJIbiM
nokasaTenem.
MNpeacTaBnATb 3anNUcCb
601bLIMX N ManbIX
yncen B CTaHAAPTHOM
Buge. CpaBHMBaTb
Yncna v BeJINYMHGI,
3anncaHHble ¢
NCNONb30BaHMEM
cteneHu 10.
Ncnonb3oBaTb 3anuce
yucen B CTaHAAPTHOM



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

BUAE ANA BblparkeHun
pasmepoB 06bEKTOB,
ONNTENBbHOCTU
npoL,eccos B
OKpYy»Katowem mupe.
dopmynuposartb,
3anucbiBaTh B
CMMBOIMYECKOM
dopme 1
WUNNOCTPUPOBATH
npumepamu CBOICTBa
CTEMNEHMU C LeNbIM
noKasaTenem.
MpuMmeHATb CBOMCTBA
cTeneHu gns
npeobpasoBaHus
BblPa*KeHUM,
coAeprKaLLmx
CTEMNeHu C Lesbim
noKasaTenem.
BbiNonHATbL AencTBUSA
C yncnamu,
3anMcaHHbIMK B
CTaHAapTHOM BuAe
(ymHOXeHue,
neneHue,
BO3BeAEeHUe B
CTeneHb)




AnreOpandeckue
BbIpaxkeHus. KBagpaTHsbiit 5
TpEXWICH

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

PacnosHaBaTtb
KBaZpaTHbIM
TPEXYNEH,
yCTaHaB/MBaTb
BO3MOXHOCTb €ero
Pa3N0XKeHUA Ha
MHOXXUTeNN.
PacknapgbiBatb Ha
MHOXUTenn
KBagpaTHbIN
TPEXYNEH C
HeoTpuuaTeNbHbIM
OVUCKPUMUHAHTOM

Anrebpanueckue
BBIPAYKEHUSI. 15
Anrebpanyeckas 1poOb

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

3anucbiBaTb
anrebpanyeckue
Bblpa*keHuA.
HaxoguTb 061acTb
onpeaeneHus
paLMOHaNbHOrO
BblparkeHuA.
BbInonHATL Yncnosble
NoACTaHOBKM U
BbIYNCAATb 3HAYEHME
Apobu, B Tom uncne ¢
NOMOLLbIO
KanbKynaTopa.
dopmynupoBaTtb
OCHOBHOE CBOMCTBO
anrebpanyeckom



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

Apobu 1 NpUMeHATb
ero ans
npeobpasoBaHus
Apobeit. BoinonHATb
nencrems c
anrebpanyeckumm
apobamu.
MpumeHATb
npeobpasoBaHus
BblpaXKeHun gns
peleHua 3aau.
BbipaxaTb
nepemeHHble u3
dopmyn
(dnsnueckux,
reomeTpuYeckmx,
OMUCbIBAIOLLMX
6bITOBbIE CUTYaLMK)

YpaBHeHuA U
HEpaBEHCTBA.
KBagparusle ypaBHeHUS

15

bubmuorexa [JOK

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

PacnosHaBsatb
KBagpaTHble
YpaBHeHuA.
3anucbiBaTtbh popmyny
KOpHel KBaapaTHOro
ypaBHeHuA; pewaTb
KBagpaTHble
ypaBHeHuna —
NONIHbIE U HEMO/HbIE.
MposoanTb
npocrenwmne
nccnepoBaHuA



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

KBaApaTHbIX
ypaBHeHWi. PelwaTtb
YypaBHeHus,
csoaAwmeca K
KBagpaTHbIM, C
NMOMOLLLbIO
npeobpasoBaHU U
3ameHom
nepemMeHHoM.
Habnopatb 1
aHa/IM3npoBaTb CBA3b
MEXKAY KOPHAMM U
KoadpPpuumeHTamu
KBaZpaTHOro
ypaBHeHus.
dopmynnposaTb
Teopemy Bunera, a
TaKKe o0bpaTHyto -
Teopemy, NPUMEHSATb
3TV Teopembl gNs
pelleHus 3agay.
Pewatb TekcToBbIE
3a/aum
anrebpanyeckmm
cnocobom:
nepexoauTb oT
CNOBECHOM
bopMyNMPOBKM
yCNoBMA 33a4m K
anrebpanyeckon
moaenn nyTém




YpaBHeHus u
HepaBeHCTBAa. CUCTEMBI
YpaBHEHUU

13

bu6nmoreka [JOK

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

COCTaB/IeHnA
ypaBHEHMS; peLlaTb
COCTaB/IeHHOEe
ypaBHeHWe;
WHTEPNPEeTUPOBaTb
pes3ynbrar.
3HaKOMUTbLCA C
NCTOPUEN PasBUTUA
anrebpol

PacnosHaBaTtb
NINHENHble
ypaBHeHUA C ABYMSA
nepemeHHbIMU.
CtpouTb rpadumkm
NINHENHBbIX
YyPaBHEHWI, B TOM
yuncne Mcnonb3ys
umdposble pecypchbl.
Pasnunuatb
napannesnbHble n
nepecekaroLmecs
npsmble No nx
ypaBHeHusaM. PeluaTtb
CUCTEMbI ABYX
NINHENHbIX
YPaBHEHWI C ABYMSA
nepemeHHbIMn
noACTaHOBKOM U
CNOXKEHNEM



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

PewaTb npocTtenwune
CUCTEMDI, B KOTOPbIX
OZHO U3 YpaBHEHWUI
He AaBnaeTcA
JINHEMHbIM.
MpusoanTb
rpaduyeckyto
WHTepnpeTaumio
peleHusa ypaBHeHUA
C AByMA
nepemeHHbIMK U
CUCTEM YPaBHEHUM C
ABYMSA
nepemeHHbIMU.
PewwaTb TeKcTOBbIE
3343a4u
anrebpanyeckmm
cnocobom

YpaBHeHuA U
HEpaBEHCTBA.
HepasencrBa

12

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

dopmynuposaTtb
CBOWCTBA YMC/IOBbIX
HEPaBEHCTB,
WANOCTPUPOBATL MX
Ha KOOPAMHATHOWM
NPAMOW, AOKa3bIBATb
anrebpanyecku.
MpMmeHsTb CBOMCTBA
HEepaBEeHCTB B Xo4e
peleHus 3aay.
Pewatb nHelHble
HepaBeHCTBa C OAHOM



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

nepemeHHoMu,
n3obparkaTb
pelweHue
HepaBeHCTBa Ha
YMCNOBOM NPAMOMN.
Pewatb cuctembl
JNIMHENHbIX
HEepaBEeHCTB,
n3obparkatb
peLleHne cUCTeMbl
HepaBeHCTB Ha
4YMCNOBOM NpAMOM

@yHkuuu. OCHOBHBIE
TTOHATHUS

bu6nmoreka [JOK

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

Ncnonb3osaTb
bYHKUMOHaNbHYO
TEPMMUHOOTUIO U
CUMBOJINKY.
BbluncnaTb 3HaYeHUA
bYHKUMA, 3a@HHbIX
dopmynamu (npwm
HeobxoamMmocTu
MCNosb30BaTh
KanbKynaTop);
COCTaBAATb TabAMLbI
3HAYeHU GyHKUUK.
CTpouTb MO TOYKaM
rpadurKku GyHKLNIA.
OnucbiBaTb CBOMCTBA
bYHKUMM Ha OCHoBe
eé rpaduyeckoro
npeacTaBneHus.



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

@yuknuu. Ynucnosele
byHKIIIT

bu6mmorexa [IOK

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

Ucnonb3oBaTtb
bYHKLMOHaNbHYO
TEPMMUHONOTUIO U
CMMBO/IMKY.
UccnepoBatb
npumepbl rpadpurKos,
OTpPaAXKaoLLNX
peanbHble NPoLecchbl
M ABNEHMA.
MpnBOAUTL NPUMEPDI
NpPOoLLEeCccoB U
ABNIEHUM C
33a4aHHbIMM
CBOMCTBaMM.
Ucnonb3oBaTtb
KOMMbIOTEPHbIE
nporpammebl ana
NOCTPOEeHUA
rpadukoB GyHKLMI 1
M3y4YeHMA UX CBOMCTB
Haxoautb
nomoubto rpaduKa
dYHKUMM 3HaYeHne
OoAHOM 13
paccmaTpuBaembIx
BEJINYMH MO
3HauyeHuto gpyron. B
HECNOXHbIX CAyYanx
BblpaxaTb popmynon
3aBUCUMOCTb MeXAy



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

BE/IMYNHAMM.
OnucbiBaTb XxapaKkTep
N3MEHEHMA 0aHOWM
BE/IMYNHDI B
33aBMCMMOCTHM OT
N3MEHEHMA APYroW.
PacnosHaBatb BMAbI
n3yyaembix GyHKUNIA.
lNoka3sbiBaTb
CXeMaTU4YecKu
NoNoXKeHUe Ha
KOOPAMHATHOM
NAOCKOCTU rpaduKoB
bYHKLUMIA BUAA: y = X
2,y=x3,y=Vx,y=
| x |. Ucnonb3oBaTb
bYyHKUMOHaNbHO-
rpadpuyeckme
npeacTaBaeHna ana
peLleHuns u
nccnefoBaHUA
YPaBHEHUI 1 cucTem
YpaBHEHUN.
MpumeHATb
unodpoBble pecypcbl
ONA NOCTPOeHuA
rpadumkoB GyHKUMI

10

[ToBTOpEeHue n
00001IeHHE

bu6mmoreka [IOK

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

BblbupaTs,
NPUMEHATb,
OLLeHMBAaTb CNocobbl



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

CpaBHeHUA Yncen,
BbIYMCNEHUN,
npeobpasoBaHUi
Bblpa*KeHUM,
pelleHns ypaBHEHUN.
OcyuwecTsnAtb
CaMOKOHTPO/b
BbINOJAHAEMbIX
AENCTBUN U
CaMonpOBEpPKY
pesybTaTa
BblYMCAEHUNI,
npeobpasoBaHnii,
nocTpoeHuit. Pewatb
3a/ia4M U3 peanbHo
KU3HU, NPUMEHATD
MaTeMaTU4eCKue
3HaHWA 4NA peleHnn
33434 u3 Apyrux
npeameTos. PewaTb
TEKCTOBbIE 33434M,
CpPaBHMBaATD,
BblGMpaTh CNOCo6bI
peleHua 3a4aum

11

[ToBTOpenue kypca 7
KJlacca

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

NosTopATb
M3y4YeHHOoe U
BbICTPaMBaTb CUCTEMY
3HaHui. Pewartb
3a4a4uM Ha
npeacTaB/ieHne u



https://m.edsoo.ru/7f417fb2

OnucaHue AaHHbIX C
NMOMOLLIO M3YYEHHbIX
XapaKTEPUCTUK.
Pewatb 3apaum Ha
npeacTaBieHne
rPYyNnMpPOBaHHbIX
AaHHbIX U oNUCaHue
cny4vaHom
N3MEHYMBOCTH.
Pewatb 3ap3a4m Ha
onpeaeneHune
YacToTbl CAyYaMHbIX
cobbITUiA,
obcyxaeHne
NPUMEpPOB CyYalHbIX
cobbITUiA,
ManloBEPOATHLIX U
NpaKkTUYeCKK
[0CTOBEPHbIX
Cny4YaiHbIx cobbITUR,
WX POAU B NPUpPOLE U
YKM3HU YeNoBeKa

12

OmnucarenpHas
cratucTuka. PaccenBanue
JTAHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f417tb2

OcBaunBaTtb NOHATUA:
ancnepcna m
CTaHAapPTHOE
OTK/IOHEHMWue,
MCcnonb30BaTb 3TH
XapaKTePUCTUKN ANA
OnncaHumA
paccenBaHnA



https://m.edsoo.ru/7f417fb2

OaHHbIX. Bbiasuratb
rmnoTtesbl 06
OTCYTCTBUM UK
HaNU4YMUM CBA3M NO
Anarpammam
paccemBaHuA.
CTpouTb Agnarpammol
paccemBaHus No
UMeoLWnMcs
AaHHbIM, B TOM YMcie
C MOMOLLbIO
KoMMboTepa

13

MHuoxkecTBa

bu6nmoreka [JOK
https://m.edsoo.ru/7f417fb2

OcBaunBaTtb NOHATUA:
MHOXECTBO, IN1eMEHT
MHOXecCTBa,
NOAMHOXeCTBO.
BbINONHATL
onepauun Hag,
MHOXeCTBamMu:
obbeanHeHue,
nepeceyeHue,
OONONHEHMeE.
Ucnonb3oBaTb
CBOWCTBa:
nepemecTmuTenbHoe,
coyeTaTenbHoe,
pacnpegenutenbHoe,
BK/IIOYEHMA.
Ucnonb3oBaTtb
rpaduyeckoe



https://m.edsoo.ru/7f417fb2

14

BeposiTHOCTB CitydaitHOTO
COOBITHSA

bu6nmoreka [JOK

https://m.edsoo.ru/7f417fb2

npeacTaBneHue
MHOXKEeCTB Npu
ONUCaHMM peanbHbIX
NpoLeccoB u
ABNEHUI, NPU
peleHnmn 3agay n3
APYrnx y4ebHbIx
npegMeToB U KYpCcoB

OcBaunBaTtb NOHATUA:
anemeHTapHoe
cobbITue, cyyaiiHoe
cobbITMe Kak
COBOKYMHOCTb
6.1aronpUATCTBYOLLUX
3N1eMeHTapHbIX
cobbITUNA,
pPaBHOBO3MOMHble
aNeMeHTapHble
cobbiTuA. Pewatb
3a4a4M Ha
BbluMC/ieHMEe
BEPOATHOCTEMN
cobbITMin No
BEPOATHOCTAM
3/1eMeHTapHbIX
cobbITUI CnyyaliHoro
onbiTa. Pewatb
3a4a4u Ha
BbluMC/ieHME
BEpoATHOCTEMN



https://m.edsoo.ru/7f417fb2

15

Beenenue B Teopuro
rpa¢os

bu6mmoreka [IOK

https://m.edsoo.ru/7f417fb2

CobbITMIN B ONbITax C
PaBHOBO3MOXHbIMM
3N1eMeHTapHbIMM
cobbITUAMMK, B TOM
yucsie ¢ NOMOLLbIO
KOMMNblOTEpPa.
MNpoBoAUTb U U3yyaTb
OnbITbI C
PaBHOBO3MOKHbIMM
31leMeHTapHbIMMU
cobbiTnaMm (c
MUCNONb30BaHMEM
MOHET, UTPabHbIX
KOCTeN, Apyrmx
moaenewn) B xoage
NpPaKTUYeCcKom
paboTbl

OcBaunBaTtb NOHATUA:
hepeBo Kak rpad 6e3
LMKNa, BUCAYad
BepLUMHA (nucT),
BETBb AepeBsa, NyTb B
hepese, Anametp
nepesa. U3yyaTb
CBOWCTBa AepeBa:
CyLLecTBOBaHMe
BUCAYEl BEPLUMHDI,
€4MHCTBEHHOCTb NyTH
mexay AByMA
BEpLIMHAMM, CBA3b



https://m.edsoo.ru/7f417fb2

MeXAY YNCAOM
BEPLUMH 1 YNC/IOM
pébep. Pewatb
3a/1a4M Ha NOUCK U
nepedncaeHne nytTemn
B AepeBe,
onpeaeneHune ymcna
BEPLUMH MAN pébep B
nepese, 0bxop,
6MHapHoOro aepesa, B
TOM ymncne ¢
NPUMeHeHNeM
npaBuia YMHOMXEHMS

16

Crmy4aiinbie COOBITHS

bu6nmoreka [JOK
https://m.edsoo.ru/7f417fb2

OcBauBaTb NOHATUA:
B3aMMHO
NPOTUBOMNOJIONKHbIE
cobbITMA, onepaunn
Hag cobbiITnamM,
obbeagnHeHne U
nepeceyeHue
cobbITU, Anarpamma
diinepa (dinepa—
BeHHa), coBMeCTHble
N HECOBMECTHbIE
cobbiTnA. N3yuaTtb
Teopembl O
BEPOATHOCTH
0bbeAnHEHUS ABYX
cobbITU (Popmy bl
CNOXKEHUS



https://m.edsoo.ru/7f417fb2

BEpOATHOCTEN).
Pewatb 3apgaumn, 8 Tom
4yuncne TEKCTOBbIE
3a4a4M Ha
onpeaeneHune
BEpOATHOCTEMN
obbeagnHeHua n
nepeceyeHms
COB6bITUIN C NOMOLLbIO
YMCNOBOM NPAMONA,
avarpamm dinepa,
bopMy /bl CNOXKEHUSA
BEPOATHOCTEN.
OcBaunBaTtb NOHATUA:
NPaBUIO YMHOKEHUS
BEPOATHOCTEN,
ycnoBHas
BEPOATHOCTb,
He3aBUCUMble
cobbITMA aepeso
CNy4YaliHOro onbITa.
MN3yyaTb cBOMNCTBA
(onpepenenuns)
HEe3aBUCUMbIX
cobbITMi. Pewatb
334a4M Ha
onpeaeneHune u
MUCNonb3oBaHue
He3aBUCUMbIX
cobbITUi. Pelwiatb
3334M Ha NOMUCK




17

O06001exHue,
cHUCTEMaTH3alMsl 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

BEPOATHOCTEN, B TOM
yncae YyCNoBHbIX, C
NCMNO/Nb30BaHNEM
AepeBa cny4aliHoro
onbiTa

MNosTOpATbL
N3y4yeHHOoe U
BbICTPanBaTb CUCTEMY
3HaHui. Pewartb
334a4M Ha
npeacrasieHne un
OnMMCaHWe AaHHbIX C
NOMOLLbIO M3YYEHHbIX
XapaKTepPUCTHUK.
Pewatb 3agaum c
npUMeHeHnem
rpagos. Pewatb
334a4M Ha
HaxoXaeHune
BEPOATHOCTH
Cny4aiHOro cobbITusA
Nno BEPOATHOCTAM
3/1leMeHTapHbIX
cobbITUIA, B TOM
yucne B onbITax ¢
PaBHOBO3MOHbIMM
3N1eMeHTapHbIMM
cobbiTuaMuK. Pelatb
3a4a4M Ha
HaxoXaeHune



https://m.edsoo.ru/7f417fb2

BEPOATHOCTEN
obbeanHeHuA n
nepeceyeHus
cobbITUIA, B TOM
yucse He3aBUCUMbIX,
C UCNO/NIb30BaHMEM
rpapuyecKmx
npeacTaBieHUn n
AepeBa cny4yaiHoro
onbiTa.

Pewatb 3agaun Ha
nepeyncneHune
KOMBWHaLmi (uncna
nepecTaHOBOK, YMcna
CoYeTaHui), Ha
HaxoXAaeHune
BEpPOATHOCTEN
cobbITUi C
NpPUMeHeHnem
KOMBMHATOPUKMK, B
TOM umncne ¢
MCNONb30BaHMEM
TpeyrosibHMKa
Mackana

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

136




9 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Yucna 1 BEIYUCICHHUS.
JleicTBUTEIIbHBIC
qyucia

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

OcHOBHBIE BUBI
JeATeILHOCTH

PassuBatb NpeacraBaeHunn
0 YMcNax: OT MHOXKeCTBa
HaTypasibHbIX YMcen Ao
MHOXecTBa
OEeNCTBUTENIbHbIX YMCen.
O3HakomuUTbCA C
BO3MOXXHOCTbIO
npeacTaBaeHns
OENCTBUTENbHOIO YMCaa KaK
6eCKOHEeYHOM AeCATUYHOM
Apobun, NnpumeHsTb
OECATUYHbIE NPUBAMIKEHUSA
PaLMOHA/IbHbIX U
NPPaLMOHANbHbIX YNCEN.
N306paKaTb
OencTBUTeNbHbIE YMCAa
TOYKAMM KOOPAMHATHOM
NpPAMON. 3aNnCbIBaTb,
CpaBHMUBATbL U
ynopsaaoumnsaTtb
AencTBUTe/IbHbIE YNCAa.
BbINOAHATL, cOYeTan yCTHble
N MUCbMEHHbIE NPUEMDI,
apudmeTmyeckne gencTemns



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

C PaUMOHabHBIMM
Yyncnamm; HaxoamTb
3HAYeHUA CcTeneHen ¢
LeNbIMM NoKasaTensimm u
KOpHe4; BbIUNCAATD
3HAYEHMA YNCNOBbIX
BbIpakeHui. Moayuntb
npeacTaB/ieHune o
3HAYMMOCTH
OEeNCTBUTE/IbHbBIX YMCen B
NnpaKTUYeCcKom
OeATeNbHOCTN YeNnoBeKa.
AHanunsnposaTtb U genaTb
BbIBOAbl O TOYHOCTHU
NpUGANKEHUR
OENCTBUTENBHOIO Yncaa
npv peweHun 3agad.
OKpyrnaTb AeNCTBUTE/IbHbIE
yncna, BbINOJHATb
NPUKUAKY pesynbTaTa
BbIYMC/IEHWNI, OLLEHKY
3HAYeHUI YNCIOBbIX
BbIPaXKeHWA. 3HAKOMUTLCA C
nctopuen passuTUA
MaTeMaTuKu

OcBauBaTb, 3aNOMUHATb 1
YpaBHeHus U

NPUMEHSATb rpaduyeckme

HEpaBEHCTBA. bubmuoreka [JOK
. 14 1 MeToAbl NPY peLleHnn
YpaBHEHUs C OJTHOU https://m.edso00.ru/7f419d08 .
. ypaBHeHUIA, HEPaBEHCTB W
MepeMEHHOMN

ux cmctem. PacnosHasaTb



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

uenbie n apobHble
ypaBHeHuA. Pewatb
JINHENHbIE U KBaZpaTHble
YPaBHEHUS, ypaBHEHUS,
CBOAALLMECA K HUM,
npocrenwmne
ApobHopauMoHanbHble
ypasHeHuA. MNpegnaratb
BO3MOXHble CNOCOobbI
peLleHns TEKCTOBbIX 3343,
obcyXaaTb UX U pelaTb
TEKCTOBbIE 3334/ PasHbIMM
cnocobamm. 3HaKOMUTBCA C
ncTopuen passuTma
MaTeMaTUKK

YpaBHeHus u
HEpaBEHCTBA.
Cucrembl ypaBHEHUI

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f419d08

OcBanBaTb M NPUMEHATb
NPUEMbBI peLleHna CUcTemMbl
ABYX IMHEHbIX YPaBHEHWI
C ABYMA NepeMeHHbIMU U
CMUCTeMbI ABYX YPaBHEHUN, B
KOTOPbIX O4HO YpaBHEHUE
He ABNAETCA IMHENHbIM.
Ucnonb3oBaTtb
dYHKLMOHaNbHO-
rpadpuyeckue
npeacrasaeHua anq
peleHnsa n ncciesoBaHmA
YPaBHEHUI N cuCTeM.
AHaNN3NPOBaTb TEKCTbI
33434, pewaTtb ux



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

anrebpanyecknum cnocobom:
nepexoamnTb OT C/IOBECHOM
dopmynMpoBKM ycnoBuma
3a434u K anrebpanyeckon
MmoAenu NyTém cocTtaBaeHusn
CUCTEMbI YPaBHEHW;
peLaTb COCTaBAEHHYO
CUCTEMY YpaBHEHWI;
WMHTEPNPETUPOBATb
pe3ynbTaT. 3HaKOMUTbCS C
ncTopmen passuTma
MaTeMaTUKK

YpaBHeHuA U
HEPAaBEHCTBA.
HepasencrBa

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

YuTaTb, 3aNUCbIBATD,
NOHUMATD,
NHTEepPNPeTUPOBaThb
HepaBeHCTBa; UCMO/b30BaTb
CUMBOJINKY U
TEePMUHONOTUIO. BbinonHATb
npeobpasoBaHus
HepaBeHCTB, UCNO/1b30BaTb
ans npeobpasoBaHua
CBOMCTBA YMCNOBbIX
HepaseHcTB. Pacno3HaBaTb
NIMHeHble N KBaZpaTHble
HepaseHcTBa. Pewatb
JIMHelHble HEPABEHCTBA,
CUCTEMbI IMHENHBIX
HepaBEeHCTB, CUCTEMBI
HepaBEHCTB, BKIHOYAOLLMX
KBagpaTHOE HePABEHCTBO, U



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

pelwaTb Ux; 0bcyXKaaTb
NoNyYeHHble peLlleHus.
N306parkaTb pelieHne
HepaBeHCTBa M CUCTEMBI
HepaBeHCTB Ha YMC/I0BOM
NpPsIMOi4, 3anNMcbiBaThb
peleHne ¢ NOMOLLbIO
cumBooB. PewwaTb
KBaZpaTHble HEPaBEHCTBa,
ncnonb3ya rpadpuyeckmne
npeacrtasneHuna. OcsamsaTtb
W NPUMEHATb HEPaBEHCTBA
Npu peLeHnn PasanyHbIX
3aa4, B TOM Yncne
NPaKTUKOOPMEHTUPOBAHHDIX

OyHKIUU

16

bu6mmoteka [IOK
https://m.edsoo.ru/7f419d08

PacnosHaBaTb BuAbl
n3yyaembix GyHKLMN;
WNNIOCTPUPOBATD
cXemaTuyecku, o6bACHATb
pacnonoxeHue Ha
KOOPAMHATHOM NJOCKOCTH
rpaduKkos GyHKUNM BUAA: Y
=kx,y=kx+b,y=k/x,y=
X2, y=x3,y=vx,y=|x|8
3aBMCMMOCTM OT 3HAYEHU
KO3pdMUMEHTOB;
OnucbIBaTb MX CBOWMCTBA.
Pacno3sHaBaTtb
KBaZpaTU4HYO GYHKLMIO NO
¢dopmyne. MpmeogunTb



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

npumepbl KBagPaTUYHbIX
3aBMCMMOCTEN U3 peanbHOM
KU3HU, GU3UKU, TEOMETPUN.
BbisiBNATL M 06061aTbL
ocobeHHOCTU rpaduKa
KBagpaTUYHOMN PYHKUMKN Y =
ax2 + bx + c. CtpounTb 1
n3obparkaTb CXemaTU4ecKu
rpaduKm KBagpPaTUYHbIX
dYHKUMI, 3a4aHHbIX
dopmynamm Bugay = ax?,y
=ax’+q,y=alx+p)?,y=
ax? + bx + c. AHanusmposatb
N NPUMEHATb CBOMCTBA
N3YYEHHbIX GYHKLMI ANA nxX
NOCTPOEHMUS, B TOM YnCe C
NOMOLLbIO LMdPOBbIX
pecypcos

YucnoBble
OCJIE0BAaTEILHOCTH

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

OcBanBaTb M NPUMEHATb
WHAEKCHble 0603HaYeHUs,
CTPOUTb peyeBble
BbICKA3bIBaHMWA C
NCNo/Ib30BaHMEM
TEPMUHONOTUN, CBA3AHHOWM
C NOHATUEM
nocnefoBaTeNbHOCTW.
AHanusunposatb popmyny n-
ro YaeHa
nocnefoBaTeNbHOCTU MU

PeKyppeHTHYIO dpopmyny n



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

BbIYMCAATD YNEHDI
nocnenoBaTeNbHOCTEN,
3a[aHHbIX 3TUMM
dopmynamu.
YcTaHaBAmBaTb
3aKOHOMEPHOCTb B
NOCTPOEHUU
nocnefoBaTeNbHOCTH, eCn
BbIMWCaHbI NepBble
HECKOJIbKO €€ Y/IeHOB.
PacnosHaBaTtb
apudmeTryeckyto n
reoMeTpuYecKyto
Nnporpeccum Npu pasHbIix
cnocobax 3agaHus.
PewaTtb 3agaun ¢
ncnosibzoBaHMem Gopmya
N-ro YneHa
apudmeTnyeckon n
reomMeTpuYecKoi
Nporpeccuii, Cymmbl NepBbIX
n yneHos. N3o06parkaTtb
YyneHbl
nocnenoBaTe/IbHOCTH
TOYKAMM Ha KOOPANHATHOW
NAocKoCTU. Paccmatpmsatb
npvmepbl NPOLLECCOB U
ABNEHWNI U3 peasibHoM
KU3HU, UNNOCTPUPYIOLLME
N3MeHeHue B
apudmeTmyeckomn




[ToBTOpEHME,
0000111EHNE,
CHCTEMAaTH3alHs
3HAaHUH

18

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

nporpeccuu, B
reoMmeTpuyYecKomn
nporpeccuu; nsobpaxkatb
COOTBETCTBYHOLLMNE
3aBMCMMOCTHM rpadUYecKm.
Pewatb 3azaun, cBA3aHHbIE
€ YNCNOBbLIMM
nocnefoBaTeNlbHOCTAMM, B
TOM YMCie 3a4a4n u3
peanbHOM KU3HU C
NCNo/Ib30BaHMEM
LUMPPOBbLIX TEXHONOTMI
(aneKTpoHHbIX Tabaunu,
rpaguyeckoro
KaNbKyaATOpa U T.N.).
PewaTtb 3a43a4n Ha CIOXKHbIE
NPOLEHTbI, B TOM Yncie
33/a4M U3 peanbHoM
NPaKTUKM (C
NCNo/Ib30BaHMEM
KanbKynaTopa).
3HaKOMUTbLCA C UCTopUeit
pa3BUTMA MAaTEMATUKM

OﬂepMpOBaTb NOHATUAMM!
MHOXEeCTBO,
NoAMHOXeCTBO, onepaunn
Ha4 MHOXXeCTBaMWu,
MCNoNb30BaTb rpad)mqecr(oe
npeacraBieHne MHOXecCTB
Ana onncaHmA peasabHbIX



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

NpoLeccoB U ABAEHWUN, NpH
peleHnmn 3a4a4 U3 gpyrux
y4ebHbIX NpeameToB.
AKTyannsnpoBsatb
TEPMUHOJIOTMIO M OCHOBHbIE
OENCTBUSA, CBA3AHHbIE C
ynmcnamu: HaTypasibHoe
4yncno, NPOCTOE M COCTaBHOE
yncna, 4eNMMOCTb
HaTypanbHbIX Yncen,
NPU3HaKU AeIMMOCTH,
Lenoe Yncno, moaynb
yuncna, obbIKHOBEHHaA U
AecsaTuYHan apobwu,
CTaHAApPTHbIV BUA YMcCna,
apuomeTmyecKkui
KBaZpaTHbIA KOPEHb.
BbINONHATbL AeNCTBUS,
CpaBHUBATbL U
yrnopAgo4YMBaTh Y4CNa,
npeacTaBATb YACAa Ha
KOOPAMHATHOW Npsamoin,
OKPYrNATb UNCNa;
BbINONHATL NPUKMUAKY U
OLLEHKY pe3ynbTaTa
BbluMC/eHMI. PewaTb
TEKCTOBble 3aJa4u
apUPMeTMYECKUM
cnocobom. Pewwatb
NpaKTUYeCKUe 3a4aum,
cofeprkallme npoueHThl,




A0NW, YacTK, BbiparkatoLwme
33aBMCMMOCTU: CKOPOCTb —
BpEMA — paccTofHue,

LUeHa — KOAM4ecTso —
CTOMMOCTb, 06 bEM

paboTbl —Bpems —
Npon3BOAUTENbHOCTD
Tpyaa. Pa3bupaTb peasibHble
YKU3HEHHbIE CUTYaLUN,
bopmynnpoBaTb UX Ha
A3blKe MaTeMaTHKW,
Haxo4MuTb peLleHue,
NPUMEHSA MaTeMaTUYEeCKUI
annapar,
WUHTEepPNPEeTUPOBaTb
pe3ynbTaTt

OnepupoBaTb NOHATUAMM:
CTeneHb C Lebim
noKasartenem,
apndmeTmyeckmnii
KBagpaTHbIM KOPEHb,
MHOTOYJIEH,
anrebpanyeckas gpobes,
TOXAECTBO. BbINOMHATL
OCHOBHble AeNncTBuA:
BbINOJIHATL PacyéTbl No
dopmynam,
npeo6pa3oBbIBaTL Lesble,
ApobHopaunoHanbHble
BbIPAYKEHMA M BbIPAXKEHUSA C
KOPHAMMW, peasin3oBbIBaThb




pa3fnoXKeHne MHoro4aeHa
Ha MHOXWUTeNM, B TOM Yncne
€ cnonbsoBaHnem Gopmyn
pa3HOCTU KBAAPaTOB M
KBazpaTa CYMMbl U
pa3HOCTU; HAaXO4UTb
A0NYCTUMble 3HaYeHUs
nepemeHHbIX ana
ApPOoBHOPaUMOHANbHbIX
BblpaXeHUN, KOPHEMN.
MogennpoBaTb C MOMOLLbIO
dopmyn peanbHble
npouecchl U ABEHUA
OnepunpoBaTb NOHATUAMM:
dYHKUMA, rpadmK GyHKLUMK,
HYAU GYHKUMMK,
NPOMEKYTKM
3HAKOMOCTOAHCTBA,
NPOMEKYTKM BO3paCTaHms,
ybbiBaHUsA, Hanbonbluee U
HaMmeHbLlUuee 3HaYeHwus
byHKUMKN. AHaNU3NPOBATb,
CpaBHMBATb, 06CYXKAaTb
cBOMCTBA QYHKLUMIN, CTPOUTD
nx rpadpmkun. Onepuposatb
NOHATUAMM: NPAMan
NPONOpPLMOHANBHOCTb,
obpaTtHas
NPONOpPLMOHANBHOCTb,
NNHelHana yHKumA,
KBagpaTU4iHaa GyHKUMA,




[ToBTOpenue kypca 8
KJlacca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a302

napabona, runepbona.
Ucnonb3oBaTb rpadmku gns
onpeaeneHns CBOMCTB,
NpoLLeccoB u
3aBMCMMOCTEN, ans
peleHuns 3a4a4 U3 gpyrmx
y4ebHbIX NpeaMeToB U
peasibHOM YKU3HY;
MOZAENMPOBATb C NOMOLLbIO
rpaduKoB peasibHble
npouecchl U ABMEHUA.
BbiparkaTb popmynamm
3aBUCMMOCTU MeXAY
BE/IMYMHAMM

MNoBTOPATL M3Yy4YEeHHOEe U
BbICTPaMBaTb CUCTEMY
3HaHWI. PewaTtb 3a4a4m Ha
npeacras/ieHne N onMcaHue
OaHHbIX. PewaTb 3a4a4um Ha
HaxoXAeHNe BEPOATHOCTEN
obbeanHeHUA n
nepeceyeHuns cobbITuiA, B
TOM YMCNEe HE3ABUCUMDIX, C
NCNONb30BaHNEM
rpapuyeckmx
npeacTaBNeHUN U gepesa
cnyyarHoro onbiTa. Pewatb
33Ja4M Ha nNepeyncneHme
KOMbBUHauui (uncna
nepecTtaHOBOK, YMca



https://m.edsoo.ru/7f41a302

OneMeHThI
KOMOHWHATOPUKH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a302

coyeTaHui), Ha
HaxoXAeHne BepoATHOCTEN
€obbITUI C NPUMEHEHNEM
KOMOBUHATOPUKHK, B TOM
yucne ¢ UCNoNb30BaHNEM
TpeyronbHWKa MNackans

OcBanBaTb NOHATUA:
KoMbuHaTopHOE Npasuio
YMHOeHuUs,
ynopsago4yeHHas napa,
TpoliKa 06bEeKTOB,
nepectaHoBKa, pakTopunan
yncna, coyeTaHue, YMCno
CoYeTaHui, TPeYroibHUK
Mackana. Pewatb 3ag3a4m Ha
nepevyncieHme
ynopAaoYeHHbIX nap, TPoek,
nepevyncieHme
nepecTaHOBOK U COYMETaHUM
3N1E€MEHTOB Pa3/INYHbIX
MHOMeCTB.

Pewartb 3aaaun Ha
npumeHeHue Yncna
coyeTaHui B anrebpe
(coKpalléHHoe yMHOXeHwe,
6MHOM HbloToHa). Pewats,
NPUMEHAA KOMBUHATOPUKY,
3a/a4uM Ha BblYMCIEHUE
BEPOATHOCTEMN, B TOM Yncie
C MOMOLLLbIO 3N1EKTPOHHbIX



https://m.edsoo.ru/7f41a302

10

I'eomeTpuueckas
BEPOATHOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a302

Tabauu, B xoae
npakTn4eckomn paboTbl

OcBanBaTb NOHATUE
reoMmeTpuyecKom
BEPOATHOCTU. Pewwatb
33,344 HA HAXOXAeHune
BEPOATHOCTENM B OMNbITAX,
npeacTaBMMbIX KaK Bblbop
TOYEK M3 MHOTOYrO/IbHMKa,
Kpyra, OTpesKa naun gyrm
OKPY*KHOCTHU, YAC/IOBOTO
NPOMEKYTKA

11

Ucnsiranus bepnyinu

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a302

OcBaunBaTb NOHATUA:
UcnblTaHWe, a1eMeHTapHoe
cob6bITUE B UCMbITAHUK
(ycnex n Heygaua), cepus
NCNbITAaHWUI, HAacTynieHne
nepsoro ycnexa (Heyaauu),
cepwva UCnbITaHUM
bepHynau. Pewatb 3a8a4m
Ha HaxoXAaeHne
BEPOATHOCTEN COobbITUI B
Ccepun UCMbITaHUI oo
nepBoOro ycrnexa, B TOM
yucne ¢ NpUMeHeHMEM
bopmynbl cymmbl
reomeTpuYecKom
nporpeccuun. Pewatb 3agaum
Ha HaxoXAaeHune
BEPOATHOCTEMN



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

12

CrnydaiiHasi BeTMUUHA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a302

3/1eMeHTapPHbIX COObITUIA B
Cepun UCNbITaHUM
BepHynan, Ha HaxoXxaeHue
BEPOATHOCTU
onpegenéHHoOro Yncnaa
YCMNEexoB B cepum
ncnbiTaHUn BepHynnu.
M3yyaTb B X04€
NnpaKkTMYyecKon paboThbl, B
TOM YMC/IE C MOMOLLbBIO
LUMdpPOBbLIX PECYPCOB,
CBOWCTBa BEPOATHOCTU B
CepUn UCMNbITaHUM
bepHynan

OcBoUTb NOHATUA:
cnyyaitHas BeNYMHA,
3HayeHue cay4anHom
BE/IMYMHBI, pacnpeaeneHue
BepoATHOCTeN. M3yyaTb K
obcyKaaTb Npumepbl
OVNCKPETHBIX U
HenpepbIBHbIX CAYYaNHbIX
BE/IMYMH (pocT, Bec
YyesloBeKa, YNCNEHHOCTb
HaceneHus, gpyrue
N3MEHUYMNBbIE BENNYMHDI,
paccmaTpuBasLUnecs B
Kypce CTaTUCTUKN),
MOZEeNbHbIX C/TlyYaliHbIX
BE/IMYMH, CBA3AHHbIX CO



https://m.edsoo.ru/7f41a302

CNY4aMHbIMM OMbITAMM
(bpocaHme moHeThl,
UrpanbHOM KOCTH, CO
Cny4YyaiiHbIM BbIGOPOM U T.
n.). OcBamBaTb NOHATUA:
MaTeMaTHUYeCKOe OXUaaHue
CNyYyaliHOW BE/IMYUHbI KaK
TeopeTUYecKoe cpesHee
3HaYeHue, ancnepcus
CNY4aNHOM BEANYNHDBI KaK
aHanor gucnepcun
yncnosoro Habopa. Pewatb
33,344 Ha BbluMC/ieHME
MaTeMaTHUYeCcKoro
OXMAAHUA N ancnepcum
OVNCKPETHOW cnydaliHom
BE/IMUYMNHBI MO 3aJaHHOMY
pacnpefeneHuto, B TOM
yucne 3afay, CBA3aHHbIX CO
CTpaxoBaHMEM U
notepeamn. 3HAaKOMUTLCA C
MaTeMaTUYECKMM
OXKMOAHWEM U aucnepcuen
HEKOTOPbIX
pacnpegeneHuii, B TOM
yncne pacnpegeneHus
CNY4aNHOW BEANYUHDI
«YMC/0 YCNEXOB» B CEPUM
ncnblTaHn BepHynnwn.
M3yuyaTb YacToTy cOObITUA B
NOBTOPAOLLMXCA CAYYANHbIX




onbITax Kak C/ly4YaliHyto
Be/IMYNHY. 3HAKOMUTbLCA C
3aKOHOM 6onbLlUMX Yncen (B
dopme bepHynnn): npu
60/1bLWIOM YNCAEe OMNbITOB
yacToTa cobbiTMaA baM3Ka K
ero BeposTHocTU. Pewartb
3aJa4M Ha usmepeHne
BEPOATHOCTEN C MOMOLLbIO
yacToT. O6CyKaaTb posib
3aKoHa 60/bLKMX YMcen B
060CHOBAHMKM YaCTOTHOIO
MeToAa U3MepeHms
BepoaTHocTen. O6cyKaaThb
3aKOH 60/1bLINX YNCEN KaK
npossneHue
CTaTUCTUYECKOM
YCTOMYMBOCTU B
N3MEHYUBbIX ABNEHUAX,
pO/ib 3aKOHa 60/1bLLINX
ymncen B NPUPOAE U B }KU3HU
yenioBekKa

13

O0600111eHE U
KOHTPOJITh

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a302

MoBTOPATL U3YyHEHHOE 1
BbICTPauBaTb cUCTEMY
3HaHWI. Pewatb 3a4a4m Ha
npeacTasaeHne 1 onucaHme
OaHHbIX. Pewatb 3a4a4m Ha
HaxoXAeHne BepoATHOCTEN
cobbITUiM, B TOM Uncie B
onbiTax ¢



https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

PaBHOBO3MOXHbIMU
31eMeHTapPHbIMMU
cobbITUAMMK, BEPOATHOCTEN
obbegnHeHnA n
nepecevyeHmn cobbITUN,
BbIYMCNATb BEPOATHOCTU B
OnbITax C cepusamM
C/IY4aNHbIX UCMbITAaHUN




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoabsnbie IIpakTuueckue Aara unpporsIe
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 [TonsiTHE parMOHAIIBHOTO YKCIa 1
5 Apudmernaeckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
4 [IpencraBneHue TaHHBIX B TAOIUIIAX 1
5 Apudmernaeckue neiicTBus ¢ 1
paIMoHaILHBIMU YHCIIAMHU
6 Apudmernueckue IeiHCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
; ApudmeTrnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
g [TpakTH4eckue BEIYUCICHUS TI0 1
Ta0JIMYHBIM JAHHBIM
9 CpaBHeHue, ynopsao4uBaHUuE 1
paIMOHATIBLHBIX YHCEI
10 CpaBHeHue, ynopsao4uBaHUE 1
paIMoHaIbHBIX YUCEI
1 CpaBHeHue, ynopsi0uMBaHue 1

pallOHAJIBHBIX YHUCECII




W3Bnedenue u uHTEpIIpeTanus

12
TaOJIMYHBIX TaHHBIX
13 Crenenb ¢ HATYpaAJIbHBIM bubnmnoreka HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4211de
14 Crenenb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IIOKa3aTesneM https://m.edsoo.ru/7f421382
15 Crenenb ¢ HATYpaJIbHBIM bubmmoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
16 [IpakTuyeckas padora "Tabmumbr"
17 Bxoanas koHTpoabHas padbora
18 Crenenb ¢ HATYpabHBIM bubnnoreka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f4218be
19 CreneHs ¢ HaTypaIbHBIM
MoKa3areieM
Pemnrenie 0CHOBHBIX 3a7a4 Ha
20 IpoOu, POLEHTHI U3 peabHON
MIPAKTUKU
I'paduueckoe npencraBieHne
51 JTAaHHBIX B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamm
Pemrenie 0CHOBHBIX 3a7a4 Ha
22 IpoOu, MPOLEHTHI U3 pealbHOMN
MTPAKTUKN
Pemenrie oCHOBHBIX 3a/1a4 Ha
23 JpoOH, IPOLIEHTHI U3 PealbHOM

MIPAKTHKU



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

24

Pemenue OCHOBHBIX 3314 Ha
JIpOOH, IPOIICHTHI U3 PEATbHOU
MPaKTUKHU

25

UreHue ¥ NoCTpOCHUE UarpaMm.
[Tpumeps! nemorpadpuveckux
auarpamm

26

27

HpI/I3HaKI/I ACIIUMOCTH, pa3I0OKCHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCCII

HpI/ISHaKI/I JACIIUMMOCTH, Pa3JI0KCHUS
Ha MHOKUTCIIM HATYPAJIbHBIX YUCCII

28

Peanbuble 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIUOHATEHOCTH

29

30

[IpakTrueckas pabota
"Tuarpamms!"

Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH

31

32

33

34

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOIMOPIIMOHAIIBHOCTH

Peanbnbie 3aBucumoctu. [lpsivas u
oOpaTHasi TPOMOPIMOHATBHOCTH.
KonTponbhas padota no teme
«PammonansHEBIE Ycia

Yucnossie Habopbl. CpenHee
apupMeTHIecKoe

BykBeHHBIE BBIpOKCHHS.

Toxnaecra. ToxaecTBEHHO PaBHBIC
BBIPpAXKCHUSA

but6mmorexa [IOK
https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f41feec

[Tepemennsbie. JlomycTumble

3 3HAQYEHUS IEPEMEHHBIX
36 UYucnossie Habopbl. CpenHee
apupMeTHIECcKOe
37 DopmyJibl
38 DopMyiibl
[IpeobpazoBanue OyKBEHHBIX
39 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
MIPUBEIEHNE NIOJIOOHBIX CIIaraeMbIX
40 Meauana gucinoBoro Habopa.
VY eToNYMBOCTh MEANAHBI
[IpeoOpazoBanre OYKBEHHBIX
41 BBIPAXEHUI, pacKpbITUE CKOOOK U bubmorexa LIOK
https://m.edsoo.ru/7f41fd70
MIPUBEIEHNE NIOJIOOHBIX CIIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
42 BBIPAKEHUI, paCKpbITHE CKOOOK U
MPUBEICHNE NTOJIOOHBIX CIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX
43 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIpUBEICHNE OJIOOHBIX CIaraeMbIX
Menaunana 4ucinoBoro Habopa.
44 Y cToNYMBOCTh MEAMAHBI.
KonTponbHas pabota
«IIpencraBneHre qJaHHBIX)
45 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuoteka [JOK
I0Ka3aTeyieM https://m.edso00.ru/7f421382
46 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmnorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

CBolicTBa CTENEHU C HATYPAIbHBIM

bubnunoreka LIOK

47 IMOKa3aTeyieM https://m.edsoo.ru/7f4218be
48 [Ipaktuyeckas padora "Cpeanue
3HaYeHUs"
bu6nmoreka [IOK
49 Ompounenst. Muorowiens: https://m.edSO(I)l.ru/7f42276e
bu6nmoreka [IOK
>0 Muororert https://m.edsog)l. ru/7f422930
51 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
HawnbGonbiiee 1 HauMeHbIIIEe
52 3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax
53 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
54 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
55 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnorexa [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
HawunbGomnbmee n HauMeHbIIICS
56 3HAYEHUS YUCIIOBOTO HAbOpa.
Pazmax
5 DopMmyJIbl COKPAIIEHHOTO bubmuorexa [IOK
YMHOKEHUS https://m.edso00.ru/7f42432a
cg DopMyJIbl COKPALLEHHOTO bubmuorexa [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
59 @opMyIIbl COKpaALIEHHOTO bu6muoreka [IOK

YMHOXKCHUA

https://m.edsoo.ru/7f424c12



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12

HauOoJibliiee 1 HaUMEHbILIEE

60 3HAYEHMS YUCIIOBOTO Habopa.
Pazmax
61 @opMyIIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
6 DopmyJibl COKPAIIEHHOTO bubnmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
63 PaznokeHre MHOTO4YICHOB Ha bubnuorexa [IOK
MHOKHUTEJIHN https://m.edso00.ru/7f423312
64 [TosryromoBast KOHTpOIBHAS paboTa
65 PaznokeHre MHOTO4YJIECHOB Ha bubnuorexa [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
66 Paznoxxenne MHOro4iIeHOB Ha bubnunoreka LIOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
7 PaznoxeHre MHOTOYWIEHOB Ha
MHOXHUTEHN
68 Crny4aiiHasi ”3BMEHYHUBOCTh
(mpumepsl)
VYpaBHeHue, paBuia
69 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUM
JIuHeitHoe ypaBHEHHE C OJTHOU
70 IIEPEMEHHOM, pEeIIEHUE JTMHENHBIX
YpaBHEHUI
- YacroTa 3HaUeHUN B MacCUBE

JaHHBIX



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHoe ypaBHEHHE C OJJHOU

bubnunoreka LIOK

2 HepeMeHH?ﬁ’ PCIICHNUE THHCHHBIX https://m.edso0.ru/7f420482
YPaBHEHMM
JInHeHoe ypaBHEHUE C OJTHOU
73 IIEPEMEHHOM, PEIIEHUE JTMHENHBIX
YpaBHEHUI
- Pemenne 3aga4 ¢ moMoIIbIo bubmuorexa [IOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
75 I'pynmupoBka
76 Pemenue 3aga4 ¢ moMoIIbko bubmuoreka [{OK
YpPaBHEHUU https://m.edsoo.ru/7f420806
77 Pemienue 3ama4d ¢ IOMOIIBIO bubmuoreka [{OK
ypaBHEHUH https://m.edso0o.ru/7f4209a0
28 Pemenue 3aa4 ¢ IOMOIIBIO bubnunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
29 KonTponbhas padota no teme
"JluneitHble ypaBHEHUS
80 I'ucrorpammel
a1 JInHeHoe ypaBHEHHE C IByMS bubmuoreka [IOK
MepEMEHHBIMU U €T0 Tpadux https://m.edso0.ru/7f427c32
8> JIuneitHOE ypaBHEHUE C IBYMS bubmuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
83 Cucrema IByX JIMHEHHBIX bubnuoteka [JOK
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
84 I'mcrorpammsl
g5 Cucrema 1ByX JTUHEHHBIX

YpaBHEHUH C IByMs IEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JTUHEHHBIX

86 1
YpaBHEHHUI C ABYMS MTEPEMEHHBIMU
g7 Cucrema 1ByX JTUHEHHBIX 1
YpaBHEHHI C ABYMs TIEPEMECHHBIMU
88 [IpakTrueckas padota "CnyvaitHas 11
M3MEHYUBOCTB"
bubnunoreka LIOK
89 P i 1
CILICIHE CHTTEM ypapiieHit https://m.edsoo.ru/7f4284de
bubnuoreka [{OK
90 P i 1
CIICHHE CHCTEM ypantet https://m.edsoo.ru/7f42865a
bubmuoreka [IOK
91 P i 1
CIICHHE CHCTEM ypantet https://m.edsoo.ru/7f4287d6
I'pad, Bepmmna, pedpo.
92 [IpencraBnenue 3aga4u ¢ IMOMOIIBIO 1
rpada
93 Pewrenue cucreM ypaBHEHUN
94 Pemenne cucreM ypaBHeHUN
95 KonrtponbHas pabora no teme 1 bubnmnoreka HOK
"JIuneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
CreneHb (BaJICHTHOCTb) BEPILIUHBI.
96 Yucno pébep u cyMMapHasi CTeTieHb 1
BepiuH. Llens u nukn
but6mmorexa [IOK
97 Koo aTta To a ol 1
PAMHATA TOTIH Ha TIpAMON https://m.edsoo.ru/7f41de76
but6mmorexa [IOK
98 q 1
HCHIOBBIC HPOMEXyTIH https://m.edsoo.ru/7f41dff2
99 YucnoBble TPOMEKYTKH 1



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Hens u mukon. [Tyt B rpade.

100
IIpencraBnenue o cBA3HOCTH rpada
101 PaccrosiHre Mex1y IByMs TOUKaMH
KOOPAWHATHOH MPsIMOi
102 Paccrosinue Mue>1<z[y ,Z[B}IMH TOYKaMHU
KOOPAMHATHOH NpsIMOM
103 [IpsimoyronbHas cucrema Bu6muotexa [JOK
KOOpJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
104 [Ipencrasnenue 06
OpPHEHTHUPOBAHHBIX Ipadax
105 [IpsimoyronbHas cuctema Bu6moteka [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
106 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6mmoteka [JOK
dhopmynamMu https://m.edsoo.ru/7f41e8a8
107 [Ipumeps! rpadukoB, 3a1aHHBIX bubmuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
108 CriyuaiiHblii ONBIT U CIIy4aiiHOE
coObITHE
109 [Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu
110 ITpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu
111 Urenue rpaukoB peabHbIX bubmuoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
BeposiTHOCTB 1 yacTOTa COOBITHUS.
112 Ponp manoBeposTHBIX 1

MIPAKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIECTBE.



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

UreHue rpadiKoB peaibHBIX

113 ;
3aBHUCHUMOCTE
bubnunorexa LIOK
114 II
OUATHE PYHKLLHH https://m.eds00.ru/7f41ef06
115 I'padux GpyHKIIN
116 Mowuera u urpaibHas KOCTh B
TEOPUHU BEPOATHOCTEH
. . bubnuorexa [IOK
117
CBoficTsa Qynicunit https://m.edsoo.ru/7f41f078
. . bubmuoreka [{OK
118
CBoficTsa Qyniumit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [{OK
119
Juneitnaz dyniuia https://m.edsoo.ru/7f427282
120 [TpakTrueckas padota "Yacrora
BbINIaJIeHUs opJa"
bu6nmorexa LIOK
121 JI i
uhclinaz pynKu https://m.edsoo.ru/7f427412
122 ITocTpoenue rpaduka TUHEHHOM bubnmnoreka HOK
byHKININ https://m.edsoo.ru/7f426d1e
173 [Toctpoenue rpaduka TuHETHON
byHKIIH
CamocTosiTenpHast paboTta 1o TeMam
124 "CnyuaiiHasi ”3BMEHYMBOCTh. ['padbl.
BepositTHOCTB citydaiiHOro coobiTus"
125 I'paduk pynkumm y =[x|
126 I'paduk pynkumn y =[x|



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

KonrponsHas pabora o Teme

bubnunoreka LIOK
127 "K . 1
OOPAMHATEL H IPAHiH https://m.edso0.ru/7f41f50a
OyHKIUU
128 [ToBTOpeHuEe, 06001IICHNE. 1
[IpencraBnenue qaHHBIX
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
129 METOJIOB Kypca 7 Kitacca 1 Bubmuorexa HOK
HOB XYP . ’ https://m.eds00.ru/7f429c6¢c
000011IeHNe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
130 METOJZIOB Kypca 7 Kjiacca 1 Bubmuorexa IOK
HOB XYP . ’ https://m.eds00.ru/7f429f32
0000111eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
131 METOJZIOB Kypca 7 Kjiacca 1 Bubmzorexa IOK
HOB XYP . ’ https://m.edsoo.ru/7f42a0e0
0000111eHE 3HAHUNA
[ToBTOpEeHue, 060061IEHNE.
132 1
OmnucarenpbHasl CTATUCTHKA.
[ToBTOpEHNE OCHOBHBIX MOHATHH U
133 METOJZIOB Kypca 7 Kjiacca 1 Bubmorexa IIOK
HOB X3P . ’ https://m.edsoo.ru/7f42a27a
000011IeHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
134 METOJZIOB Kypca 7 Kjiacca 1 Bubmuorexa HOK
HOB X3P . ’ https://m.eds00.ru/7f42a900
000011IeHNE 3HAHUI
135 [ToBTOpenue, 0600IIEHNE. 1
BeposiTHOCTB ciiy4aifHOTO COOBITHS
136 Kontponbras pabota B pamMkax 1
MPOMEKYTOUYHOM aTTECTAUHU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposkIe
Bcero H3y4eHusi  oOpa3oBaTe/IbHbIE
padoTshI padoThI pecypeni
1. KBagparHslil KOpEHb U3 YUCIIa 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452

5. [TonsTHe 06 HpparMoOHAIIBHOM 1 bubnnorexa [JOK

qucie https://m.edsoo.ru/7f42eaaa
3. JlecaTUUHbIE TPUOIINKEHUS 1

UPPAaLMOHAIIBHBIX YHCET
" [IpencraBienue qaHHBIX. 1 Bbu6moteka [JOK

OnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f029%
. JlecaTUUHbIE TPUOINKEHUS 1

MppaLMOHATIBHBIX YHCET
6. JlelicTBUTENBbHBIE YKCIIA
7. CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
g CrnyuaitHast U3MEHUYHUBOCTD. 1 bubmmnoreka HOK

Cpennue umncinoBoro Habopa https://m.edsoo.ru/863f03fc
9. CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
10 Apudmerndeckuil KBaJpaTHBIN 1

KOPEHb
11. VYpaBHeHue Buaa X* = a 1
1 Crnyuaitnble coObiTus. BepositHocTH 1 bubmuorexa [IOK

Y 4aCTOTBI https://m.eds00.ru/863f0578
13 CaoiicTBa apupmMeTHUECKUX 1 bu6muoreka [IOK

KBaJIpaTHBIX KOPHEH

https://m.edsoo0.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/7f42d862

KonrponsHas pabora no teme:

bubnunoreka LIOK

14. Csoii eTHu4Je
«CBoicTsa apupmeTHHICCHX https://m.eds00.ru/7f42d862
KBaJPAaTHBIX KOPHEH»
[IpeoOpa3oBaHUe YHCTOBBIX
15 BBIPpAKEHUN, COMEPIKAIIIUX Bubmorexa HOK
' P > colepatt https://m.eds00.ru/7f42dd26
KBaJIpaTHBIC KOPHU
Kiaccuueckue mojienu Teopun
16 BEPOATHOCTEN: MOHETA U UI'PaAIbHAs bubnnorexa LHOK
' P ‘ P https://m.eds00.ru/863f076¢
KOCTb
[IpeobpazoBaHre YUCTOBBIX
17 BBIPAKECHUH, COAEPKAILIMX Bubmaorexa HOK
' p » Conepaall https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobOpa3zoBaHKe YHNCTOBBIX
18 BBIPAXKEHUI, COLEPKALIAX buGnuorexa [IOK
' p » Conepaall https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHre YUCTOBBIX
19 BBIPDKEHUN, COMEPIKAIIIUX bubmiorexa LIOK
’ p » CONCpRAIL https://m.eds00.ru/7f42e262
KBaJIpaTHbIE KOPHU
bubmmoteka IIOK
20. OTKJIOHEHUSA
https://m.edso0.ru/863f0a50
21 CreneHn ¢ LETBIM ITI0Ka3aTeaeM bubmorexa HOK
) It https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAFOIIETO
- Mupa (0T IEMEHTAPHBIX YaCTHIL J10 bubmuoreka [JOK

KOCMHUYECKHX 00BEKTOB),
JUIUTEIIBHOCTD MPOLIECCOB B
OKpY’KalollleM MHUpe

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

23 CBoiicTBa CTENIEHH C LIEJIBIM bubnnorexa [{OK

' HOKa3aTeseM https://m.eds00.ru/7f435648

bubnunorexa LIOK

24. Jluenepens wiciosoro wabopa https://m.eds00.ru/863f0a50
55 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [IOK

' HoKasaresjem https://m.edso0.ru/7f435648
26 CBOICTBaA CTEIIEHU C LEIbIM bubmuorexa [IOK

' HoKa3aTeseM https://m.eds00.ru/7f435648
57 CBoiicTBa CTENEHH C LIEJIBIM bubmmoreka [JOK

' HoKa3aTeseM https://m.eds00.ru/7f43599a
)8 CrannapTHOE OTKIIOHEHUE bubnnorexa [JOK

' YHCIIOBOTO HAabopa https://m.edso0.ru/863f0bfe
29 CBoiicTBa CTENEHU C LIEJIBIM bubnnorexa [JOK

' HoKa3aresem https://m.edso00.ru/7f435ed6
30. KBagpatHslil TpéXuiieH
31. KBagpartsslii TpéxuneH
32 - bubnuoreka [{OK

' Jlmarpanmmst paccenpar https://m.edsoo.ru/863f0ea6
33 PasnoxxeHnue kBagpaTHOro bubnmnoreka HOK

’ TpEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
34 Paznoxxenue kBapaTHOTrO bubmuoreka [IOK

' TpEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38

Kontponbras paboTa mo temam

35 ,,KHTp P C bubnmnorexa [JOK

' Baap aTHLie KOPHH. L TCTCHH. https://m.edsoo.ru/7f42ec80

KBagparsslii Tpexumnen"
bub OK

36. MHO0XeCTBO, TOJMHOKECTBO nommorera L

https://m.eds00.ru/863f1180



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/863f1180

bubnunorexa LIOK

37 Axrebparieckas 1po0e https://m.edso0.ru/7f430382
JlomycTMBIE 3HaYEHUS
38. IIEPEMEHHBIX, BXOAIINX B
anreOpanvecKrue BEIPAKCHUS
JlonycTuMeble 3HaUeHUS
39. NEPEMCHHBIX, BXOJSIINX B
anreOpanvecKrue BEIPAKCHHS
Ornepanyu HaJT MHOYKECTBAMU:
40. OGL:I{:IIHCHHGTIHGPGCGHGHI/IG, bubmmorexa LHOK
https://m.eds00.ru/863f143c
JTIOTIOJTHEHUE
1 OCHOBHOE CBOMCTBO bubmuoreka [{OK
aredpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuoreka [{OK
42 Coxpamerne apodeit https://m.edsoo.ru/7f430a8a
. bubnuoreka [{OK
3. Coxpaenne apobeit https://m.edso00.ru/7f430f44
CaoiicTBa onepauuii HaJ
a4, MHOKECTBAMU: NIEPEMECTUTENBHOE, bubnuorexa [IOK
codeTaTenbHoe, https://m.edso0.ru/863f1784
pacrnpenenuTeabHOe, BKIIOUEHHUS
. bubnuoreka [{OK
. Coxpamenne apobei https://m.eds00.ru/7f430f44
46, CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnoreka [JOK
U JISNICHHE anreObpandeckux apooei https://m.edsoo.ru/7f43128c
47 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmorexa [IOK

U JIeTieHUe anre0pandecKkux apooei

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

48 I'paduueckoe npeacraBieHue Bu6muotexa [JOK
' MHOKECTB https://m.eds00.ru/863f198¢c
49 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bub6nmoreka [IOK
) Y JIeJIEHNE anrebpandecKux Apooei https://m.eds00.ru/7f4318¢c2
50 Ciio)xeHue, BBIYMTaHUE, YMHOKEHUE bubnunoreka LIOK
’ U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BeIpAKEHUI,
51 cop e >II<)a UX anreo znqecme bubsmorexa [IOK
’ AepRatl p https://m.eds00.ru/7f43259¢
npodu
5y [ToBTOpenue no teme "CraTUCTHKA.
’ MHuoxecTtBa"
IIpeoOpa3oBaHue BhIpAXKCHHH,
53 coZiep KallMX aareopandecKue bubmorexa LOK
' AepRatl p https://m.eds00.ru/7f432736
npobu
IIpeoOpa3zoBaHue BEIpaKEHUH,
54 cop e xrc)a ux anred I;qucme bubmorexa [TOK
' AepRat p https://m.eds00.ru/7f432736
napobu
55 KonTponbHas padota no teme bubnmnoreka HOK
' "Anrebpanueckas 1poon" https://m.edso0.ru/7f431d36
c6 DneMeHTapHbIe COOBITHUS. bubnnorexa [JOK
’ CrnyuaiiHble cOOBITHS https://m.edso0.ru/863f1dec
bubnunorexa LIOK
57. K
BAAPATHOC YPABHCHHC https://m.edsoo.ru/7f42eela
58 Hemonnoe kBagpaTHOE ypaBHECHIE bubmorexa LIOK
’ AP yp https://m.edsoo.ru/7f42eela
59. Henonnoe kBagpaTHoe ypaBHEHUE bubmmorexa LIOK

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



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

biaronpusarcrByronue

60 3JIEMEHTapHBIC COOBITHS bubmmorexa [JOK
' P o https://m.edso0.ru/863f1dec
BepositHoCTH cOOBITHIT
61 @opMyita KOpHEH KBaPAaTHOIO bubnuoreka [JOK
' ypaBHEHHSI https://m.edsoo.ru/7f42f158
6 dopmyiia KOpHEH KBaJIpaTHOIO bubnmnoreka HOK
' ypaBHEHHS https://m.edso0.ru/7f42f3f6
63 dopmysa KopHEH KBapaTHOTO bubmmoreka [JOK
' ypaBHEHUS https://m.edsoo.ru/7f42f5a4
brnaronpusarcTts ne
64 BHGMGHEa HEIE Z:)(%III)IITI/H[ bubmorexa HOK
' P . https://m.eds00.ru/863f172
BepositHocT coObITHit
bubmuoreka [{OK
65. T B
copena Bueta https://m.edsoo.ru/7f42fef0
bubmmoteka IIOK
66. T B
copena Breta https://m.eds00.ru/7f430076
7 Pemenue ypaBHeHUH, CBOASIIUXCS K bu6nmorexa LIOK
' KBaJIPaTHLIM https://m.edso00.ru/7f43c542
OnBITHI ¢ pABHOBO3MOXXHBIMU
68 3JI€MEHTapPHBIMUA COOBITUSIMHU bubmorexa HOK
' . pv ’ https://m.edso00.ru/863f21ca
CriyyaitHblii BEIOOD
69 Pewrenne ypaBHEHUH, CBOASIIMXCS K bu6muoreka [JOK
' KBaJpaTHBIM https://m.edso00.ru/7f43c3d0
20 [Ipocreiimme qpobHO- bu6muoreka [JOK
' palMOHAIbHBIE YPABHEHUS https://m.eds00.ru/7f4328c6
- [Ipocreiime npoGHO- bubmuorexa [IOK

paloOHaIbHbIE YPABHEHUS

https://m.edsoo.ru/7f432b6e



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

72.

OnBITH ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITHSIMHU.
Crny4daifHbll BBIOOD

bubnunoreka LIOK
https://m.edsoo.ru/863f21ca

73.

74.

75.

Pemenne TeKCTOBBIX 337124 C
IMOMOIIBIO KBAaJpPaTHBIX YPABHEHUN
Pemenne TekcTOBBIX 3a7a4 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

KonTponbhas pabota no teme
"KBagparusle ypaBHeHUs"

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f75c¢

bub6nmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bubnunoreka LIOK
https://m.edsoo.ru/7f4301f2

76.

Hepeso

bubnunoreka LIOK
https://m.edsoo.ru/863f2a4e

77.

JIuHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauk,
IIPUMEPHI pellieHUs] YpaBHEHUH B
LEJIBIX YHCIIaX

78.

JInHeliHOe ypaBHEHME C 1BYyMs
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YPaBHEHUN B
LEJIBIX YUCIIAX

79.

JInHeliHOe ypaBHEHME C 1BYyMs
MIEpEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YPaBHEHUN B
LEBIX YUCITaxX

80.

CaoiicTBa epeBa: €IMHCTBEHHOCTD
IIyTH, CYLIECTBOBAHNE BUCSIYEH
BCPIIMHBI, CBA3b MCXKAY YHUCIIOM
BEPIIUH U YUCIIOM pEdEp

bubnunorexa LIOK
https://m.edso0.ru/863f2bac



https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

81.

Pemenue cucrem 1ByX JUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

82.

83.

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemienue cucrem AByX JIMHEHHBIX
yYpaBHEHHUH ¢ ABYMS IEPEMEHHBIMHU

84.

[TpakTuyeckas padora "ONBITH ¢
PaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMUA COOBITUAMHU"

bubnunoreka LIOK
https://m.edso0.ru/863f235a

85.

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C JBYyMS
IIEPEMEHHBIMU

86.

87.

88.

89.

90.

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU

I'padmueckas uHTEpIIpeTaLIUs
YPaBHEHUS C ABYMs [IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

ITpaBuI0 yMHOXKEHUS

I'padmueckas uHTEpIIpeTaLIUs
YPaBHEHUS C ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHEWHBIX YPABHEHHM C
JIBYMsI IEPEMEHHBIMU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

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

bubnmorexa LIOK
https://m.edsoo.ru/863f2cd8

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



https://m.edsoo.ru/863f235a
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/7f43d6d6

Pemenue TEKCTOBBIX 3a/1a4 C

ot IIOMOILIBIO CUCTEM YPAaBHEHUI
Bu6muotexa [JOK

92 Ilpasuno ymmomers https://m.edSO(I)_.[ ru/863f2¢36
93, Pemenue TekCTOBBIX 3a/1a4 €

IIOMOLIBIO CUCTEM YPAaBHEHUM
94, UucnoBble HEPABEHCTBA U UX

CBOMCTBa

KonTponbHas pabora no teme:
95. «HucnoBble HEPABEHCTBA U UX

CBOMCTBa»

Bbu6moteka [JOK

96. [IpoTuBOMONOKHOE COOBITHE hitps://m.e dso:)_.[ru 1863f2f8a
97. HepageHcTBO ¢ 01HOM ITEpEMEHHON
98, JIuneiiHble HEpaBEHCTBA C OJHOU bubmuoteka [IOK

MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
99, JInHeliHbIE HEPABEHCTBA C OTHOU bubnmnoreka HOK

IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f42c840
100. Huarpamma Ditnepa. O0beAHEHNE bubmuoreka [IOK

Y TIEPECEUYCHHE COOBITHIM https://m.eds00.ru/863f3214
101, JInHeHbIE HEPABEHCTBA C OHOM

MEPEMEHHON U UX pelIeHHe
100, CucreMbl TMHENHBIX HEPABEHCTB C bu6muoreka [JOK

OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42ch88
103, CucrteMbl TMHEUHBIX HEPABEHCTB C bubnuoteka [JOK

OJIHOUM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cd2c
104, Hecosmectabie coObiTus. Dopmyna bubnmnorexa [JOK

CJIOKEHUS BEPOSATHOCTEN

https://m.eds00.ru/863f3372



https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/863f3372

CucreMbl TMHEMHBIX HEPABEHCTB C

105 OJIHOM MEPEMEHHON U UX PEIIECHUE
N300paxeHune penieHus TMHSHHOTO
106. HEpaBCHCTBA M UX CHCTEM Ha bubamorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOH MPsIMOI
N3o0pakeHue pemeHus JHHEHHOTO
107. HEPaBCHCTBA U UX CUCTEM Ha bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOH MPsIMOI
108, HecoBmecthble coObiTus. ®opmyna Bu6moteka [JOK
CJIO’KEHUSI BEPOSITHOCTEH https://m.eds00.ru/863f3764
KonTponbHas padoTa no temam
1009. "HepasenctBa. CucteMbl
ypaBHeHUI"
bubnunoreka LIOK
110. Howstue dymxwn https://m.edso0.ru/7f433c12
" O6uacthb onpeesneHus u bubnnorexa [JOK
MHO>KECTBO 3HAUeHUN (PyHKLIUU https://m.edsoo.ru/7f433d84
ITpaBuI0 yMHOXKEHUS
112, BEPOATHOCTEN. Y CIIOBHAs bubmuoreka [IOK
BEpOATHOCTh. HezaBuCHMBbIE https://m.edsoo.ru/863f38ae
cOOBITHS
113. CrniocoOsl 3a1anus GyHKIUH
114. I'paduk pynkumnn
115, CaoiicTBa pyHKLINH, UX
otoOpakeHHe Ha rpaduke
116, [IpaBmiio yMHOXEHUS bubmuoreka [JOK

BEPOATHOCTEM. Y CIIOBHAs

https://m.eds00.ru/863f3b06



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06

BEpOATHOCTh. He3aBucHMBbIE
cOOBITHS

KonrponsHas pabora no teme:

117. «YrteHue u moctpoeHue rpaduKkoB
byHKIII
118 [Tpumepst rpadukoB GyHKITUH,
' OTPaXKAIOIUX peabHbIE MPOIECChHI
OYHKINH, OTIUCHIBAIOIIHIE MIPSMYIO
119 u Zlg aLlITH IPOIIO EOHaHEHLI}; bromiorexa LIOK
' PATHYTO HpoTopH https://m.edso00.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
120 [IpencraBnenue ciayyaitHOro Bu6mmoteka [JOK
’ SKCIIEPUMEHTA B BUJIE J€PEBA https://m.edso0.ru/863f3cbe
121. I'unep6ona
122. I'umep6ona
bu6mmoreka IIOK
123. r =x?
paguK pysKimn y = x https://m.edso00.ru/7f4343e2
124 [IpencraBnenue ciayyaitHOTo bubmuoreka [IOK
’ DKCIIEPUMEHTA B BUJIE J€PEBa https://m.eds00.ru/863f3f20
bu6nmorexa LIOK
125. r =x?
paguK pysKimn y = x https://m.edsoo.ru/7f434572
Oyukmuu Yy =x3, Yy = X3,y =YX,y =
126 |x|}'/H :@plti/ecmey emeHZIe ’ bubmmorexa [OK
' 1P . P . https://m.edso00.ru/7f434d38
YpaBHEHHI U CUCTEM YpaBHEHUI
Oyukmun Y =X2, Yy = X3,y =YX,y =
YHKIH Y y y y bubmuoreka [{OK
127. x|; Tpaduueckoe penieHue

YPaBHEHUH U CUCTEM ypaBHEHUI

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
128. 11 . 1
PEACTABIICHIE JAMHBIX https://m.eds00.ru/863f4128
OmnucarenbHas CTaTUCTHKA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
129 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 buGnuorexa [JOK
' FIOB IYpLOB /T ’ https://m.edso0.ru/7f4371aa
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
130 METOI0B KYPCOB 7 U 8 KJIAaCCOB 1 bubnnorexa LIOK
' /OB KYP . ’ https://m.eds00.ru/7f43736¢c
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
131 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmaorexa HOK
' 7108 KYP . ’ https://m.eds00.ru/7f437510
000011eHE 3HAHUNA
bubmuoreka [{OK
132. IT 000 T 1
oBTOpeHHe, 060dmenHe. Ipager https://m.edsoo.ru/863f4312
[ToBTOpEHNE OCHOBHBIX MOHATUH U
133 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmorexa LOK
' FIOB KYP . ’ https://m.eds00.ru/7f4376b4
000011IeHNE 3HAHUI
134 KonTponbHas padoTa B pamkax 1 bubmmnoreka HOK
' IIPOMEKYTOUHOM aTTECTalluU https://m.edsoo.ru/7f436b88
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
135 METOIOB KYPCOB 7 M 8 KJIACCOB 1 bubnnorexa [JOK
’ /OB KYP . ’ https://m.eds00.ru/7f437858
0000111eHNE 3HAHUHA
136 IToBTOpenue no temam "CiyuaiiHble 1
‘ cobbITHs. BepositHOCTh. ['padsr”
OBLIEE KOJIMYECTBO HACOB I10O 136

I[TPOTPAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/863f4312
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabnsie IIpakruyeckue Aara unpposkIe
Bcero U3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
PanmonanesHbie 4ncna,
1 UppalMOHATIbHBIC YK CIIA, KOHEUHBIE 1
1 OECKOHEYHBIE JIECTUYHBIE IPOOH
MHO03%€eCTBO JIeHCTBUTEIbHBIX
2 YHCell; JeMCTBUTENbHBIC YHCIa KaK 1
OECKOHEUYHBIE JECITUYHBIE JPOOH
B3anMHO oHO3HA4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM
3 JIEMCTBUTEINIbHBIX YHUCET U 1
MHO’KECTBOM TOYEK KOOPIWHATHOU
IpsAMOit
4 [IpencraBnenue qaHHBIX 1
CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
) apudmeTnyeckue AeUCTBUS C 1
JENCTBUTENbHBIMU YUCIIaMU
5 [TpubnmxEHHOE 3HaUEHNE 1
BEJIMYMHBI, TOYHOCTh MPHOIMKEHHS
OkpyriieHne yucen 1
OnucarenbHas CTaTUCTHKA
OkpyriieHne yucen
10 [Ipuknaka u OLEHKa Pe3yabTaTOB 1

BBIYUCIIEHUN




[Ipukuaka u olieHKa pe3yabTaTOB

11 3
BBIYHCIIEHUH
12 Onepanuu Haj COOBITUIMU
JIuneitnoe ypaBHenue. Pemenue
13 aBHEHUH, CBOISIINXCS K bubmorex HOK
yp . » RO https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JInneiinoe ypaBHeHue. Pemenne
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