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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueGHoro nipenmera «Jlureparypa» Ajiss OCHOBHOTO OOIIETro
oOpazoBaHUs

pa3paboTaHa Ha OCHOBE:

-DenepanbHOrO roCyAapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIIETO
OO6pazoBanus, yrBepkAEHHOTO TpukazoM MwunoOpHayku Poccuu ot 17 nexadpst 2010
r. Ne 1897.

- [Ipuka3za MunucrepctBa oOpazoBanus u Hayku PD ot 31.12.15r. Ne 1577 "O
BHECEHMH U3MEHEHUH B (pesiepanbHblid roCyJapCTBEHHBIN 00pa3oBaTENbHBIA CTaHIAPT
OCHOBHOTO 00IIeT0 00pa30oBaHusl, yTBEPKIECHHOTO TpUKa3oM MUHHUCTEPCTBA
oOpa3zoBanus u Hayku PO ot 17.12. 2010r. Ne 1897

- OcHOBHOI 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00111ero oopa3zoBanust MOY -
COII n. HoBeie UBaMTEHKY;

- Ilporpamma. COopHuk pabouux mporpamm. Anredpa 7—9 knaccel. Ilocobue s

yuurtenen obmeodpazoBaTenbHbix opranusanuii.Coctasurens T. A. BypmucrpoBa. —
2-¢ u3x., non. — M.: [IpocBemenue, 2014,

- denepanbHOro NMepeyHsi yueOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BaHUIO TIPH
peanu3aiyy UMEIOITUX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
porpaMM HavaJIbHOTO OOIIEro, OCHOBHOT'O OOIIETO M CPETHET0 00111ero o0pa3oBaHus;
- Yyebnoro mnana MOY-COII n. Hosele BaliTéHKY;

- [Tonoxenus o padoueit mporpamme MOVY-COI 1. HoBbie UBaitTéHKY;

Pabodas nmporpaMmmMa opreHTHpPOBaHA Ha MCTIOJIB30BaHUE YICOHO — METOIMYECKOTO
KOMIUIEKTA IO MPEIMETY:

1. }FO.H.Makapsiue, H.I'. Munntok, K.M.Hemkos, C.b.CyBopoBa. Anrebpa: 7 k1. /—
M.: IIpocsemenne,2013.

2. H. I'. Munowxk , 1. C. lllneikoBa.,Anredpa, 7 ki.: pabouas terpans. B 2 4. /— M.:
[Ipocsemenne, 2014,

3. FO0.H.Makapsruer, H.I'.Munatok, K.M.Hemkos, C.b.CyBopoBa. Anredpa: 8 ki. /—
M.: IIpocsemienne,2013.

4. . H. I Munorwx , U. C. lllneixoBa.,Anrebpa, 8 ki1.: padodas terpaap. B 2 4. /— M.:
[Ipocsemenne, 2014. 5.}O0.H.Makapsrues, H.I'. Mun ok, K.M.Hemnkos,
C.b.CyBoposa. Anre6pa: 9 ki. /— M.: [Ipocserienne,2013.

6.. H. I Munorwx , Y. C. lllneikoBa.,Anre6pa, 9 ki.: pabovas tetpaab. B 2 4. /— M.:
[Tpocsemenue, 2014,
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PALIMOHAJIBHBIE YUCJIA
BrinmyckHUK HAydnuTCS:
MMOHMMATh OCOOCHHOCTH JICCATUYHON CHCTEMBI CUMCIICHHUS; BIAICTh MMOHATHSIMH,
CBSI3aHHBIMHU C JIETUMOCTBIO HATYypaJIbHBIX YUCEN; BRIPAXKaTh YKCIIa B SKBUBAJICHTHBIX
dbopmax, BeIOMpas HauboJiee MOAXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIlUH;
CpPaBHUBATH U YIOPSAIOUUBATH PALIMOHATBHBIC YMCIIA; BBITIOIHSATH BHIYMCICHUS C
palMoHaNIbHBIMU YUCIIAMH, COYETasi YCTHBIE M MUChbMEHHBIE MPUEMBI BEIYMCIICHUN,
MPUMEHSThH KaJIbKYJISITOD;

UCII0JIb30BATh MOHATHUS M YMEHHSI, CBSI3aHHbBIE C TPOMOPIIMOHATILHOCTHIO BETUYHH,
MIPOIICHTAMH B XOJI€ PEIICHUS MAaTEMaTHICCKUX 3a7ad M 3a7a9 U3 CMEKHBIX
MIPEIMETOB, BBITIOJIHATH HECIIOKHBIC TTPAKTUICCKUE PACUETHI.

Buinycknux nonyuum 603moxcHocms:

NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTEMAMU CYUCTEHUSL C OCHOBAHUAMU,
omauuHvimMu om 10; yenyoums u pazeums npedcmasienusi 0 HamypaibHblX YUCIAX U
CBOUCMBAX 0eIUMOCMU, HAYYUMbCS UCNOIb308AMb NPUEMBL, PAYUOHAIUSUPYIOUUE
8bIYUCTIEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOBAMb BbIUUCIEHUS, 8b10UPAsL
nOOX00AWUL O CUMYayuu cnocoo.

JEVCTBUTEJIBHBIE UHUCJIA
BBITTyCKHUK HAYYUTCS:

MCITIOJIb30BATh HAYaJIbHbBIE TIPEJICTABIICHUS O MHOXKECTBE JICUCTBUTEIIBHBIX YHUCEIT;
BJIAJICTh MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSThH €r0 B BHIYUCIICHUSX.
Buinyckuux noayuum 603mMONCHOCMb !

PA38UmMs npedcmasieHue o Yucie u YUCI08blX CUCEMAax om HamypaibHbliX 00

0elicCmBUmMeNbHbIX YUcesl;, 0 POJU BbIYUCTCHUL 8 Yel08e4eCKOll NPAKMuUKe, pa3eums u
Venyoums 3HAHUsL 0 0eCAMUYHOU 3aNUCU OeUCMBUMETIbHBIX Yucel (nepuoouyeckue u
Henepuoouyeckue opoou,).

N3MEPEHUSA, TIPUBJINXEHUSA, OHEHKN

BbIIycKHUK Hay4duTCS:

WCITOJIB30BAaTh B XO/I€ PEIICHUS 3a/1a4 JIEMEHTAPHBIC TIPE/ICTABIICHNUS, CBSI3aHHBIC C
PUOTMKEHHBIMHU 3HAYCHUSMU BEJTMYUH.

Boinyckuux noayuum 603mMONCHOCMb !

HOHAMb, YMO YUCTI08ble OaHHble, KOMOPble UCNONb3YIOMCS O XAPAKMEPUCMUKU
00bEKMO08 OKPYHCAIOULe20 MUPA, ANAIOMCI NPEUMYUECMBEHHO NPUOIUINCEHHBIMU, YMO
nO 3aNUCU NPUOTUNHCEHHBIX 3HAYCHUL, COOEPHCAUUXC 8 UHPOPMAYUOHHBIX
UCMOYHUKAX, MONCHO CYOUMb 0 NOZPEULHOCIU NPUOTIUNHCEHUS, NOHAMb, YUMO
HO2PEeUHOCHb Pe3yIbmama 8blYUCIeHUN O0NHCHA ObIMb COUSMEPUMA C NOCPEULHOCTIBIO
UCXOOHBIX OAHHDBIX.

AJITEBPANYECKUE BBIPAYKEHUSA
BrinmyckHuK HayuuTCs:

BJIAJETh MOHITUSIMU «TOXKAECTBOY, TOXKAECTBEHHOE MPE0Opa30oBaHUE, PEIIATh

3a/1auu, coJieprKallire OyKBEHHBIE TaHHbIE; pad0TaTh ¢ POpMyJIaMH; BBIMOIHATh



npeo0pa3oBaHus BbIpAXKEHUH, COAEPKALUX CTETIEHH C LIETBIMU MOKAa3aTEIsIMU U
KBa/IpaTHbIC KOPHU; BBIOIHAThH TOKIECTBEHHbIE IPEOOPA30BaHUs PAIIMOHAIbHBIX
BBIPKEHHUI Ha OCHOBE MPABWII J€HCTBUI HAaJl MHOTOWICHAMH U alreOpandecKuMu
JIpoOSsIMH; BBITIONHSATH Pa3I0KEHNE MHOTOYICHOB HA MHOXKHUTEIH.

Buinycknuxk nonyuum 603moxcHocms:

HAYYUmMbCsl 8bINOIHAMb MHO20UIA208ble NPE0OPA3068aAHUS PAYUOHATILHBIX GbIPANCEHUL,
NPUMEHSISL WUPOKULL HAOOP cnoco608
U NPUEMOB,; NPUMEHAMb MOHCOECMBEHHbLE NPE0OPA308AHUSL O PeUleHUs 3a0a U3
PA3IUYHBIX Pa30enos Kypca (Hanpumep, 071 HAX0HCOeHUsT HAUOONbUuLe20/HAUMeHbULe20
3HAYEHUs BLIPAICEHUST).

YPABHEHUSA

BrinyckHUK HAydUTCA:

pelaTb OCHOBHBIEC BHJIbI PAIlMOHATIBHBIX YPABHEHHM C OJTHOM MEPEMEHHON, CHCTEMBI
JIBYX YpaBHEHUH C IByMsl IEPEMEHHBIMU;

MOHMMATh YpaBHEHNE KaK BAKHEHIIIYI0O MaTEMAaTHIECKYIO MOJIETh /IJIsl OTIMCAHUS U
U3YYCHUS Pa3HOOOPAa3HBIX PEAbHBIX CUTYallU, peliaTh TEKCTOBbIC 3a/1a41
anreOpanvdeckiuM METOI0M; IPUMEHATh TpadUIecKue MPeACTaBICHUS IS
UCCIJIEJOBaHMsI YPABHEHUI, UCCIIEIOBAHMS U PEIICHUSI CUCTEM YPAaBHEHUM C ABYMS
NEPEMEHHBIMH.

Buinycknux nonyuum 603moxcHocms:

061a0emsb CReYUAIbHbIMU NPUEMAMU PeUleHUsl YPAGHEeHUU U CUCTeM YPAGHEHU,
VBEpPEeHHO NPUMEHAMb annapam ypaeHeHutl

07151 peuteHusl pazHO0OPA3HLIX 3404 U3 MAMEMAMUKU, CMEHCHBIX NPeOMenos,
NPAKMUKU, NPUMEHAMb epaghuieckue npedcmasieHus 0Jisl UCCIe008aHUsl YPAGHEHU,
cucmem ypasHeHutl, cooepicaujux OyKeeHHvle Kodppuyuenmeol.

HEPABEHCTBA

BBIyCKHUK HAYIHUTCS:

NOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; PEIlIaTh JMHEWHbIE HEPABEHCTBA C
OZHOM IEPEMEHHOU U UX CUCTEMBI; pelIaTh KBAJAPATHHIE HEPABEHCTBA C OIIOPOM Ha
rpaduyeckue npeaCTaBIeHUs; TPUMEHSTh alnnapar HEpaBeHCTB JUIsl pEIICHUs 3a]1a4 U3
pa3IMYHBIX pa3/ieoB Kypca.

BolnyckHUK noayuum 603mMONCHOCHb HAYYUMbCA:

PA3HO006PA3HBIM NPUEMAM O0KA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHSIMb
annapam HepageHcms OJisl peuleHusi pa3H00OPA3HbIX MAMEMamu4ecKux 3a0ay u 3a0ay
U3 CMEMHCHBIX NPEeOMemo8, NPAKMUKU, NPUMEHAMb 2paguiecKkue npeocmasieHus Oisl
UCCNIe008aHUSI HEPABEHCMS, CUCTEM HEPABEHCMS, COOepHcaujux OYKeeHHble
Ko3¢hhuyuenmai.

OCHOBHBIE ITOHATHSA. YUCJIOBBIE ®YHKIIUN
BbIlTyCKHUK HAYyYUTCS:

MOHUMATh U UCTOJIb30BaTh (PYHKIIMOHAIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); CTPOUTH IPpapUKH IEMEHTAPHBIX (YHKIUH;
UCCIJIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMI HAa OCHOBE U3yUEHUS TOBEJICHUS X
rpaduKoB;



MOHUMATh (HYHKIMIO KaK BAXKHEHUIITYI0O MaTEMaTHIECKYIO MOJEIb JJIsI OTIMCAHUS
TIPOIIECCOB U SIBJICHUH OKPYIKAIOIIETO MHPA,

IPUMEHSTH (DYHKIIMOHAIBHBIHA SI3BIK JUISI OITUCAHKS M MCCIICOBAHUS 3aBUCHMOCTCH
MEXTY (PU3NICCKUMH BETHIMHAMH.

Buinycxknux noayuum 03mM0iCHOCIb HAYUUMBCA!

NPOBOOUMb UCCIE008AHUSA, CEAZAHHbLE C U3YUEeHUeM CBOUCME PYHKYULL, 8 MOM YUCTE C

UCNOIL308AHUEM KOMNbIOMEPA, HA
0CHOBe 2pauKo8 U3y4eHHbIX QYHKYULL cmpoums Ooee CloxicHble 2paguru (KycoyHo-
3a0anmvle, ¢ «BLIKOIOMbIMUY MOYKAMU U M. N.); UCHONb308AMb DYHKYUOHATbHbIE
npeocmasieHus U CeoUCmaa yHKYuil 0Jisl peuleHus MamemMamuieckux 3a0ay u3
PA3TUYHBIX PA30e108 Kypcd.

YUCJIOBBIE IOCJIEJOBATEJBHOCTHA
BBINYyCKHUK HAYIHUTCS:

MOHMMATh U UCTOJIH30BaTh SI3bIK MOCIEI0BATEIBHOCTEHN (TEPMHUHBI, CHMBOJIHYECKHE
0003HauEHNUA); IPUMEHATH (POPMYJIbI, CBSI3aHHBIE C ApUPMETHUECKOMN U
TCOMETPHUYCCKOHN MPOTrPECCHsIMHM, U amnmnapat, CPOPMUPOBAHHBINA TPH U3YUCHUH JIPYTHX
pas3aenoB Kypca, K PelIeHUIo 3a1a4, B TOM YHCIIe KOHTEKCTOM U3 PeaTbHOU KHU3HU.
Buinycknux noayuum 03mM0oicHOCMb HAYUUMBCA!
peuiams KOMOUHUPOBAHHbBLE 3A0AYU C NPUMEHEHUEeM POPMYIL N-20 YleHa U CYMMbl
nepsvix N ujeHo8 apugmemuieckotl
U 2e0Mempu4ecKoll npo2peccutl, NPUMEHsISL NPU IMOM annapam ypasHeHul u
Hepagencma, NOHUMAMb ApUPMeMUUEcKyI0 U 2eOMEeMPUIECK)I0 NPocpecCcuu KaxK
@YHKYUU HAMYPAIbHO20 Ap2yMeHma, CEA3bl8aAmMsb apUuphMemuieckyo npocpeccuro ¢
JIUHEUHBIM POCIOM, 2e0MEMPU4EeCKYI0 — ¢ IKCNOHEHYUATbHIM POCHOM.
OINMUCATEJBHAS CTATUCTHUKA
BEINyCKHHUK HAYyIHTCS HCTIOJIB30BATh MPOCTEHIIINE CITOCOOBI IPEICTABICHUS U aHAIIN3A
CTAaTHCTUYCCKUX JaHHBIX.

Buinyckuux noayuum 603MONCHOCHIb

npuobpecmu nep8oHAYAILHBIU ONbIM OPLAHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
onpoca 0bwecmeeHH020 MHEeHUsl, OCYWEeCMEIAMb UX aHANU3, NPeOCMAsIAmb
pe3yrbmamul ONpoca 6 sude maodauyvl, OUASPAMMYL.

CJIYYAHUHBIE COBBITUS 1 BEPOSITHOCTD
BEINTyCKHHUK HAYYUTCS HAXOJUTh OTHOCUTEIIBHYIO YaCTOTY M BEPOSITHOCTh CITy4aifHOTO
COOBITHSI.

Buinycknux nonyuum 603moarcHocms npuodopecmu Onvlm npoeeodeHUsi CyUatiHbIX
IKCNEPUMEHNO8, 8 MOM YUCTE C NOMOUBIO KOMABIOMEPHO20 MOOENUPOBAHUS,
uHmepnpemayuy ux pe3yiomamos.

KOMBUHATOPHUKA

BBINTyCKHHUK HAy4IUTCsI pelIaTh KOMOMHATOPHBIE 331a4l Ha HAXOXKICHHUE YUCIIa
00BEKTOB WX KOMOMHALIHAH.

Buinycknux nonyuum 603mMoi#CHOCMb HAYYUMBCL HEKOMOPBLIM CREYUATbHBIM NPUEMAM
peuteHuss KOMOUHAMOPHBIX 3a0ad.
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Yucaa

PanuonajibHble YHCIa
MHOKeCTBO paroHaIbHBIX yncesn. CpaBHEHHE PAllMOHABHBIX YHCEI.
JleficTBUS ¢ palmoHAIBHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHo20 Yucia
decsamuyHol 0poowio.

HppaunonajbHbIe YUCIA
[TonsiTHe MppanMoHaILHOTO YKCIa. Pacrio3HaBaHuE UPPAMOHATBLHBIX YHCET.
[Tpumepsl qokazarenscTB B anredpe. MppannonansHocTh yncia 2 . [Ipumenenue
B reomeTpuu. Cpasnenue uppayuoranivhsix yucen. Muoscecmeo
0elicCmeUmenbHblX ucell.

ToxknecTBeHHBbIE TPe0OpPa30BaHUA

YucsioBble 1 OyKBEeHHbIE BHIPAKEHUSI
Bripaxkenue ¢ nepeMeHHOM. 3HaueHue BoipakeHus. [lojcTaHOBKa BhIpaKEHHIM
BMECTO NIEPEMEHHBIX.

Lebie BbIpaKeHust
CrerneHb ¢ HaTypaJIbHBIM TTOKa3aresieM u e€ cBoiicTBa. [IpeobpazoBanus
BBIPKEHUI, COIEPKAIINX CTENEHU C HATypaIbHBIM Moka3areneM. OIHOUIICH,
MHOTOWIEH. [IefiCTBUS ¢ OTHOWIEHAMH U MHOTOUYJICHAMU (CIIOKEHHE,
BBIYUTAHHE,
yMHOKEHHE). DOpMyIIbl COKPAIIEHHOTO YMHOXKEHHSI: pa3HOCTh KBaJIpaToB,
KBaJIpaT CyMMBI U Pa3HOCTH. Pa3nokeHne MHOTOUYJICHA HA MHOYKUTEIIH:
BBIHECEHHE OOIIIETO MHOXKHUTEIS 32 CKOOKH, epyNnuposKa, npumenenue hopmyi
COKpawénno2o ymuodcenus. Keaopamuulii mpéxuiet, paznodiceHue
K8AOPAMHO20 MPEXUTIEHA HA MHONCUMEIU.

ApoOHO-paninoHa/IbHbIE BHIPAKEHUS
Crenenb ¢ 1enbiM mokaszatesnem. [IpeobpasoBanue 1poOHO-TUHEHHBIX
BBIPKEHUI: CIIOKCHHE, YMHOXKEHHE, JIEJICHUE. Aneedpauyeckasn oOpooe.
Honycmumvie 3nayeHus nepemeHubix 8 OpOOHO-PAYUOHATILHBIX BbIPANCEHUSX.
Cokpawenue anceopauueckux opooeil. Ilpusedenue arceopauueckux opodeil K
oowemy 3nameHamento. /lelicmeus ¢ aneebpauyeckumu Opoosimu: clodxiceHue,
sbIYUMAHUe, YMHOJCEHUe, OeleHue, 8038edeHue 8 cmeneHs. Ilpeobpazosarnue
BLIPAICEHUL, COOEPAHCAUYUX 3HAK MOOYJIAL.

KBaapaTHbie KOpHH

Apudmernueckuil KBapaTHbId KOpeHb. [IpeoOpa3zoBaHue BbIpaKeHUH,
coJiepKallnX KBaJpaTHbIC KOPHU: YMHOKCHHE, JICJICHUE, BBIHECCHHE MHOKHUTEIISI
U3-TI0J1 3HAKa KOPHS, BHECEHUe MHOJICUMEIS NOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus
[TonsiTue ypaBHeHUs: M KOPHS ypaBHEHUs. [Ipedcmasnenue o pagnocuibHOCmu
ypasHenutl. Qbracms onpedeieHus ypasHeHus (00aacmes 0ONyCmMUMbIX 3HAYEHU
nepemMeHHol).



JIuneiiHoe ypaBHeHHE U €r0 KOPHH
Pemienve TMHENHHBIX ypaBHEHUN. JIuHetinoe ypagHeHue ¢ napamempo.
Konuuecmeo kopueii nunetinoco ypagrnenus. Peulenue nunetinsvix ypasHeHul ¢
napamempom.
KBagpaTHoe ypaBHeHHE U €10 KOPHH
KBanparneie ypaBHeHus. HenosHble kBagpaTHele ypaBHEHUS. [JMCKpUMUHAHT
KBaJpaTHOTO ypaBHeHMs. Dopmyia KOpHEN KBaIpaTHOTO ypaBHEHUs. 1eopema
Buema. Teopema, oopamuas meopeme Buema. PellieHne KBaipaTHBIX
ypaBHEHHUM: UCTIONB30BaHUE (GOPMYIIBI ISl HAXOKICHUS KOpHEH, epaghuueckuti
Memoo peutetusl, pa3nodceHue Ha MHOMCUmenu, no0bop KopHel ¢
ucnonvsoganuem meopemvl Buema. Konuuecmeo kopheii keaopammnoz2o
VPaHeHUs 8 3a8UCUMOCHU Om e20 OUCKpuMuHanma. buxeaopamusie ypasHenus.
Ypasnenus, ceooumvie k nunelinvim u keadpamuvim. Keaopamuvie ypasnernus c
napamempom.
JApoOHo-pannoHaIbHbIEe YPABHEHHUS
Pemienne npoctemmx 1poOHO-TUHEUHBIX YpaBHEHUN. Peuterue opooHo-
DPAYUOHATILHBIX
VpaBHeHU.
Memoowl pewienus ypagHenuii: Memoobvl pagHOCUNTbHBIX NPeobPA308aHULL, MEMOO
3amenbl
nepemerHol, epaguyeckuti memood. Hcnonvzosanue ceovicms (hynkyuii npu
peulenuu ypasHeHull.
IIpocmetiwue uppayuonanvrsie ypasHeHus 8U0d .

Vpasuenus suoa |/ f (x) =4, \/ f(x) = \/ 9(x) .¥Ypasnenus 6 yenvix uucnax. |

Cucremsl ypaBHeHHMH
YpaBHeHHE ¢ ABYMS ITIEpEMEHHBIMU. JINHEWHOE YpPaBHEHUE C JBYMsI
nepeMeHHbIMU. [Ipamas kak epaguieckas unmepnpemayusi TUHeUHO20
ypaeHeHus ¢ 08yms nepemennvimu. [1oHsiTHE CUCTEMBI ypaBHEHUH. Perenue
CHUCTEMBI YpaBHEHUN. MeTOIbl pELIEHUS] CUCTEM JIMHEWHBIX YPABHEHUM C IByMS
MIEPEMECHHBIMU: epaghuueckuii memoo,
Memoo CroAHceHUsl, MeTO TOACTaHOBKU. Cucmembl TUHEUHbIX YPAGHEHUU C
napamempom.
HepaBeHncrsa
Uucnoselie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka
CIPaBeIJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHUSX MepeMeHHbIX. HepaBeHCTBO
c nepemenHon. CTporue u HecTporue HepaBeHCTBa. OOiacms onpedeneHus
HepaseHcmea (061acms 00Ny CMUMbIX 3HAYeHUll nepemenHol). Perenne TuHelHbIX
HEPABEHCTB.
Keaopamnoe nepasencmeo u eco pewenus. Peuienue keéaopamuvix HepaseHCma:
UCNONIL308AHUE CEOUCME U 2PAPUKA K8AOPAMUYHOU (DYHKYUU, MemoO UHMEPBATO8.
3anucs pewenus K6aOpamMHoO20 HEPABEHCMEA.
Pewenue yenvix u OpoOHO-payuoHaiIbHbIX HEPABEHCNG MEMOOOM UHMEPBATLO8.
CucreMbl HEPAaBEHCTB




CucreMbl HEPAaBEHCTB C OJIHOW EpeMEHHOM. PelieHne cucteM HEPaBEHCTB C OJTHOU
NepeMEHHON: INHEUHBIX, kgaopamuvsix. 300paxkeHne penieHus: CUCTEMBI
HEPaBEHCTB Ha YUCIIOBOM NPSIMON. 3alUCh PEIIEHUSI CUCTEMbI HEPABEHCTB.
DyHKIMHA
IHousiTue pyHKIUU
JlekapTOBBI KOOPAMHATEI HA IIIIOCKOCTU. POPMHUPOBAHUE MTPEACTABICHUN O
METanpeIMETHOM OHATUN «KOOPAUHATHD». CIocoOb! 3aAanns (PyHKINMA:
aHaIMTUYEeCKH, rpaduueckuit, Tabnuunbiil. ['paduk Gynkuuu. pumeps
(bYHKIIHMI, TOJTydaeMbIX B MPOLIECCE UCCIEAOBAHUS PA3IMUHBIX peaIbHBIX
MPOILIECCOB U pelieH s 3a/1a4. 3HaueHne GyHKIMHN B Touke. CBoWicTBa HyHKIUH:
00acTh ompezesieHus], MHOXECTBO 3HAUYCHUH, HYJIH, IPOMEXYTKU
3HAKOIOCTOSIHCTBA, YEéMHOCMb/HeUEémHOCMb, IPOMEKYTKH BO3pACTaHUS U
yObIBaHUs1, HaUOOJIbIIIEe U HAUMEHbIIee 3HaueHus. MccnenoBanue pyHKIMU 110
e€ rpaduky. [Ipeocmasnenue 06 acumnmomax.
Henpepvienocms gpynxkyuu. Kycouno 3adannvie ¢hynxyuu.
JIuneiiHas pyHKuuA
CpoiicTBa 1 rpaduk JUHEHHON PYHKIIUU. YTI0BOU KOIPPUIIUEHT IPSIMOA.
Pacnionoxenue rpaduka TMHEHHON (PYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOT'O
ko3 durenTa u cBoOoAHOrO uieHa. Haxooroenue koaghuyuenmos nunetinoii
@YHKYUU NO 3A0AHHBIM YCI0BUAM: NPOXOAHCOEHUEe NPAMOU Yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOIHCOEHUE NPAMOTU Yepe3 OaHHYI0 MOYKY U
napanienbHou OaGHHOU NPIMOUL.
Ksagparuuynas pyHkuus
CoiicTBa u rpaduk kBaapatuyHou GyHkuuu (napadona). I[locmpoenue epaghura
KeaopamuyHol GyHkyuu no mouxam. Haxoxnenue Hyne KBaapaTUIHON QYHKIINH,
MHOJMHCECmMBa 3HAUeHUl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENHCYMKO8
MOHOMOHHOCMU.

OOpaTHasi NPONOPUMOHAIBHOCTD

CaoiicTBa pyHKITHT Y= E ['unepOoua.
X

TI'pagpuxu gynxyun. Ilpeodpazosanue epaghuxa pynxyuu 'y = f (X) o1 nocmpoenus
epaghuxos

Gyuxyuii 6uoa y = af (kx + b)+ ¢ . Ipaduxu ynkyuii y=a + %b y=Jx,y=%x

Y= x|

IHoc/ienoBaTeIbLHOCTH M IPOTPeCCUu
Yucnosas mocienoBaTebHOCTh. [IpuMepbl UUCIOBBIX MOCIEA0BATEIBHOCTEM.
beckoHneuHble
NOCIIeA0BATEIBHOCTH. ApudMeTHIecKas mporpeccus u e€ CBOMUCTRA.
['eomeTpuueckas nporpeccusi.
Dopmyna 0bwe2o uiena u Cymmol N NePBvIX UIeH08 apudmemuiecKou u
2eomempuyeckou
npoepeccuti. Cxooawancs ceomempuieckas npocpeccusl.



Pemrenue TekCTOBBIX 32124

3ajaum Ha Bce apuPMeTHIECKHE 1eHCTBUSA
Pemenne TekcTOBBIX 3a1a49 apudMeTHIeCKUM criocooom. Mcmonp3oBanue
TaOJHII, CXEM, YePTEXKEH, IPYTUX CPEJCTB MPEACTABICHUS TAHHBIX MTPU
pEIICHUH 3a1a4H.

3amauun Ha ABMKEHUE, pad0Ty U NOKYNIKH
AHanu3 BO3MOXHBIX CUTYyalluii B3aMMHOTO PACIIOI0KEHU 00bEKTOB MPU UX
JBIKEHUU, COOTHOIICHHS] O0BEMOB BBITIONHSIEMBIX padOT MPU COBMECTHOM
pabore.

3agaumM HA YaCTH, J0JIU, POIEHTHI
Pemenue 3aay Ha HAX0XK/IEHUE YACTH YKCIIa U YKCIIa IO ero YyacTu. Perenue
3aJla4y Ha MPOIEHTHI U AoJu. [I[puMeHeHne nponopuuii Mpyu perieHuu 3a1a4.

Jlornueckue 3axa4u
Pemenue noruveckux 3anad. Peutenue 1oeutueckux 3a0ai ¢ HOMowbo epaghos,
maobauy.

OcHOBHBIE METO/IbI pellleHNs] TEKCTOBBIX 3a/1a4: apu(hMETUUECKUH,

anredpanyueckuil, mepedop BapuaHTOB. [lepsuunvie npedcmasieHus 0 Opyeux

Memooax peueHus 3a0ay (2eomempudeckue u epaguyeckue memoowvl).

CTaTuCTHKA U TeOPHUsl BEPOSITHOCTEM

Crarucruka
Tabnuunoe u rpadudecKoe NpecTaBlIeHue JaHHBIX, CTOJI0YATHIE U KPYTOBBIC
JarpaMMbl, TpaduKu, MPUMEHEHHE TUarpaMM U rpauKoB JIsl ONMCAHUS
3aBUCUMOCTEH peabHbIX BETUYHH, U3BJICUCHNE HHPOPMAIIUN U3 TaOJIHII,
auarpaMm u rpagukoB. OnucaTeabHbIe CTATUCTUYECKUE TTOKA3ATENH
pacceuBaHus: pa3Max, oucnepcus u cCmaHoapmuoe OmKIOHeHUe.
CinyyaiiHasi ”3BMEHYMBOCTh. I3MEHUMBOCTh MPU U3MEPEHUSX. Pewarowue
npasuna. 3aKOHOMEPHOCMU 8 USMEHUYUBLIX GETUYUHAX.

CiayuaiiHbie COOBITHS
CrnyualiHble OTBITHI (SKCTIEPUMEHTBHI ), dJIEMEHTAPHbBIC CITy4yalHbIE COOBITHS
(ucxonpl). BepostHoCTH AemMeHTapHBIX COOBITHH. COOBITHS B CITyJdaiiHBIX
AKCIIEPUMEHTAX ¥ OJaronpusTCTBYIONIUE dJIEMEHTapHbIe COObITHS. BeposTHOCTH
CIIy9aitHBIX cOOBITHI. OTBITHI C PABHOBO3MOKHBIMH JJICMEHTAPHBIMU
coObITHsAMU. Kimaccndyeckre BepOsSTHOCTHBIE OTBITHI ¢ HCIIOJIb30BAHUEM MOHET,
KyOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowvio ouazpamm Jiinepa.
IIpomueononosicHvle coobimusi, 06veoureHue u nepeceyerue coovimuil. Ilpasuno
cnooicenust geposimuocmeti. Cnyyaiinsiii 8v160p. [lpedcmasnenue sxcnepumenma
6 8ude oepesa. Hezasucumovie cobvimus. YmHoxcenue eeposimuocmeii
He3asucumulx coovimuil. Ilocnedosamenvuvie He3agucUMble UCHLIMAHUSL.
lIpeocmasnenue o He3a8UCUMBIX COOBIMUSX 8 HCUZHUL.

Inemenmuvt KOMOUHAMOPUKU
lIpasuno ymuooicenus, nepecmanogxu, hakmopuan uucia. Couemanus u 4ucio
couemanuti. Dopmyna uucna covemanuii. Tpeyzonvnuk Ilackans. Onvimel ¢
OONLULUM YUCTIOM PABHOBOZMONCHBIX IIEMEHMAPHBIX cOObImuUlL. Boiuucnenue
8eposiMmHOCmell 8 ONbIMAX ¢ NPUMEHEeHUEeM KOMOUHAMOPHBIX OPMYIL.



Hcnvimanus bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu
ucnvimanui bepnynnu.
Crayuaiinvie geuyuunbl

3nakomcmeo co C]Zy"laﬁHblMu 6EJIUYUHAMU HA nPpUMEPAX KOHEUHbLX ()uCerl’nglX

cayuatinsix eenuuut. Pacnpedenenue eeposmuocmeii. Mamemamuueckoe
oorcuoanue. Ceoiicmea mamemamuieckoeo oxcuoanus. Ilonsmue o 3akone
oonvuux yucen. Mzmepenue eepossimnocmei. Ilpumenenue 3akona 601buux
yucesl 8 COYUOI02UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecnedeHuU
Oe3zonacHocmu HaceleHUs 8 YPE3BbIYAUHBIX CUNYAYUSIX.
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TemaTHuyeckoe NJIAHUPOBAHUE

7 Kn1ace
Homep | Tema ypoka KosmuecTBo
NYHKTa 4acoB
I'nasa |. BoipaxkeHusi, TOK1eCTBa, yPABHEHUSI 22
1 Boipaxkenus )
2 [IpeoOpazoBanue BeIpaKeHUH 4
Kontponbhast padorta Ne 1 1
3 VYpaBHEeHUs ¢ OTHON TIEPEMEHHOM 7
4 Cratuctuueckue XapakTepUCTUKH 4
KonTponbnas paborta Ne 2 1
I'nasa |l. ®ynknuu 11
5 OYHKIUH U UX TpaQuKH )
6 Jluneitnas GyHKUIUSA 5
Kontponbnas padora Ne 3 1
I'naa l1l. Ctenens ¢ HaTypaJabHBIM NOKA3aTEJIeM 11
7 CreneHsb U ee CBONCTBA 5
8 OHOYICHBI 5
Kontposnbnas padora Ne 4 1
I'naBa IV. MHoOrowieHsl 17
9 CymMa # pa3HOCTh MHOTOYJICHOB 3
10 [Tpon3BeneHrEe OAHOWICHA 1 MHOTOYJICHA 6
KonTponbnast padorta Ne 5 1
11 [Tpon3BeneHrne MHOTOWIEHOB 6
Konrtponbnas padora Ne 6 1
I'naBa V. ®opmyJibl COKPALIEHHOT0 YMHOKEHHS 19
12 KBazpar cymMBl 1 KBaapaT pasHOCTH 5
13 Pa3nocth kBagpaToB. CyMMa U pa3HOCTb KyOOB 6
Kontponbnas pabora Ne 7 1
14 ITpeoOpa3oBaHue LENbIX BBIPAKEHUN 6
Konrpomnbnas padora Ne 8 1
I'naBa VI. Cucrembl JIMHeHBIX YPABHEHM I 16
15 JIuneiiHble ypaBHEHMS C ABYMsI IEPEMEHHBIMU U UX 5
CHCTEMBI
16 Pemenue cuctem TMHENHBIX YpaBHEHUN 10
Kontpomnbnas padora Ne 9 1
IToBTOpEeHne 9
WTOroBsIii 3aueT 1
HToroBast KOHTpoJibHas paboTa 2
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8 ki1acce

Homep Tema ypoka KouuvecTBo
MYHKTA 4acoB
I'naBa I.PannonajabHble ApoOHU 23
1 ParmonanbHbie ApoOH U KX CBOKWCTBA )
2 CyMMa 1 pa3HOCTh ApoOeit 6
KonTponbnas padorta Ne 1 1
3 [IpousBenenue u yactTHoOE Apodeit 10
Kontposbnas pabora Ne 2 1
I'nmasa |l. KBagpaTHble kKopHH 19
4 JleficTBUTENBbHBIE YKCTIA 2
5 ApudmMernueckuii KBaJpaTHbIH KOPEHb 5
6 CaoiicTBa apu(pMETHUECKOr0 KBaIPaTHOI'O KOPHS 3
KonTponbras padorta Ne 3 1
7 [IpumeneHue cBOMCTB apuPMETUUECKOTO 7
KBaJ[paTHOT'O KOPHS
Kontponbnas padora Ne 4 1
I'nasa l11. KBagpaTHble ypaBHeHusI 21
8 KBanpaTHble ypaBHEHUS U €r0 KOPHU 10
Kontponbnas padora Ne 5 1
9 JpoOHble palrioHaibHble YpaBHEHUS 9
KonTtpomnsHast pabora Ne 6 1
I'naBa IV. HepaBencTBa 20
10 UucnoBble HEPABEHCTBA U X CBOICTBA 8
KontpomnbHas pabora Ne 7 1
11 HepageHcTBa ¢ 01HOM TEPEMEHHOM U KX CUCTEMBI 10
KonTtponbHast pabora Ne 8 1
I'maBa V. Crenens ¢ meabiM noKasarejieM. JJIeMeHThI 11
CTATHCTUKH
12 CreneHs C HeabIM IIOKa3aTeNIEM U €€ CBOICTBA 6
KonrtponbHast pabora Ne 9 1
13 DJIEeMEHTHI CTATUCTUKHU 4
IHoBTOpEHME 11
WtoroBsiii 3auet 1
HToroBast KOHTpOJIbHAs paboTa 2
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9KJ1acce

Homep Tema ypoka KouaunyecTBo
NMYHKTA 4acoB
I'nasa LLKBaaparnas gyHkums 22
1 DyYHKIIUM U UX CBOWCTBA 5
2 KBanparHblii TpexuseH 4
Kontponbnas pabora Ne 1 1
3 KBanpatuunas yHKIus u ee rpapuk 8
4 Crenennas ¢pynkuus. Kopenb n-it crenenu 3
Konrtponbnas padora Ne 2 1
I'masa |l. YpaBHeHusi 1 HepaBeHCTBA C OTHOI epeMeHHOM 14
5 YpaBHEHHS C OHOM ITEpEMEHHON 8
6 HepaseHnctBa ¢ 01HOM ITEpEMEHHON )
KonTponbnas padorta Ne 3 1
I'nasa |ll. YpaBHeHus1 M1 HepaBeHCTBa C IByMA 17
nepeMeHHbIMHU
7 YpaBHeHUs ¢ ABYMS IEPEMEHHBIMHU U UX 10
CHCTEMBI
8 HepaBencTBa ¢ 1ByMsl mepeMEHHBIMHU B UX 6
CHCTEMBI
Kontponbnas padora Ne 4 1
I'naBa |V. Apudmerndeckass M reoMeTpuyecKas 15
nporpeccuu
9 Apudmerndeckas mporpeccus 7
Konrponbnas padora Ne 5 1
10 ['eomeTpuueckas mporpeccus 6
Kontponbnas padora Ne 6 1
I'naBa V. DiieMeHThl KOMOMHATOPUKHU U TEOPUH 13
BEPOSATHOCTEH
11 OeMeHThl KOMOMHATOPUKU 9
12 HauanbHble cBeieHUS U3 TEOPUH BEPOSTHOCTEH 3
KonTponbnast padorta Ne 7 1
IToBTOpEeHHE 24
| Witorosast koHTposbHas paboTa 2




ITPUJIOXXEHUE

KanengapHo - TeMaTu4yeckoe MJiaHUPOBaHUE 7/ KJIAcCC

Homep HaszBanmue pa3aena. Tema ypoka Kou-Bo Hdara
n/n 4acoB — dakt
I'nasa |. BoipakeHusi, TO:K1eCTBa, ypaBHEeHHUs1 22 4
Bripakenus Su
YucnoBble BEIpaKEHUS 24
1 Yucnoble BRIpaKeHUs
2 UYucnoBble BbIpaXKEHUS
BripaxkeHus ¢ nepeMeHHbIMU 24
3 Bripaxkenusi ¢ nepeMeHHBIMU
4 BoipaxkeHus ¢ nepeMeHHbBIMU
CpaBHeHME 3HAYEHUH BBIPAXKEHUN l4
) CpaBHeHUE 3HaUE€HUI BhIpAKEHUMN
IIpeoOpa3oBanue BhIpazKeHUit 44
CaolicTBa 1eiCTBUN Ha/ YUCIaMU 24
6 CBoiicTBa OeUCTBUI HAJ YUCIAMUA
7 CaoiicTBa 1eliCTBUI HaJl YUCIaMU
ToxnectBa. ToxecTBeHHbIe IpeoOpa30BaHUS 2y
BBIpaKEHU I
8 ToxnectBa. ToxaecTBeHHbIE TPe0Opa30OBaHUS
BBIpAKEHU I
9 ToxnectBa. ToxaecTBeHHbIE TPe0Opa30OBaAHUS
BBIpOKEHU I
10 Konumponvnas paboma Ne Ino meme:
«Buipasicenusn u mosrcoecmear
YpaBHeHHd ¢ OJHOM NepEeMEeHHOM 74
YpaBHEHHE U €r0 KOPHU lu
11 YpaBHEHHE U €r0 KOPHU
JIuneliHOE ypaBHEHHE ¢ OHOU NIEPEMEHHOU 34
12 JIuneliHOE ypaBHEHNE C OJTHOM IEPEMEHHON
13 JIuHelHOEe ypaBHEHHE C OJITHOM IEPEMEHHON
14 JIuneliHOE ypaBHEHNE C OJTHOM IEPEMEHHON
Pemenue 3ana4 ¢ noMo1IbIO YpaBHEHUM 34
15 Pemenue 3a1a4 ¢ TOMOIIbIO YpaBHEHHM
16 Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHUM
17 Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHUM
CraTucTHYeCKHE XapaKTepPUCTUKH 44
Cpennee apudmeTrueckoe, pazmMax U Moja 2y
18 Cpennee apudmernueckoe, pa3max U Moja
19 Cpennee apudmeTndeckoe, pazmax U MoJa
MenuaHa Kak CTaTUCTHYECKAs XapaKTePUCTHKA 2y
20 MenanaHa Kak CTaTUCTHUYECKasl XapaKTEPUCTHKA
21 Menunana Kak CTaTUCTUYECKAs XapaKTePUCTUKA
22 Koumponvnas paboma Ne 2 no meme:
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«Ypaenenusn

I'nasa Il. ®ynkouu 11 4

DYHKIUH U UX rpapuKu Su
Urto Takoe GyHKIHS lua
23 UYro takoe HyHKIHS
Brruncnenue 3HaueHuit pynknuu mo Gopmysie 24
24 Breruncnenue 3aauenuit pynkuuu o popmyiie
25 Brruucnenue 3naueHuit pyHkiuu no popmyie
I'padux pyHkumu 249
26 I'padux GpyHKuu
27 I'paduk dyakmmm
JIuneiinas pyHKUMA Su
[IpsiMast mpoNIOPIIMOHATBHOCTD 249
28 [Ipsimast mponopIIMOHATBHOCTD
29 [IpsiMast mponoOpIIMOHATBHOCTD
Jlunetinas GyHKIMS U ee TpaduK 34
30 Jluneitnas GyHkIus U ee rpaduk
31 JIuneiinast QyHKIHS U ee TpauK
32 JIuneiinast QyHKIHS U ee TpaduK
33 Konmponsnas paboma Ne 3 no meme: «Dynkyuuy
I'nasa I1l. Crenens ¢ HaTypaJbHbIM NOKa3aTeseM 11 4y
CreneHsb M ee CBOiiCTBa 54
Omnpenenenne CTENEHN C HATYpalbHBIM MOKa3zateneM | 14
34 OmnpezeneHue CTENEHN ¢ HaTypalbHbIM IOKa3aTeIeM
YMHOKEHUE U ACICHUE CTEIECHEN 24
35 YMHOXEHUE U JIeJIEHNEe CTEeNeHEeN
36 YMHOXKEHUE U JeTICHHE CTEeTIeHEeH
Bo3BezneHue B cTeneHb NpOU3BEIEHHS U CTEIICHH 24
37 Bo3BezneHue B cTeneHb NPOU3BEIEHUS U CTENIEHH
38 Bo3BeneHne B CTETIEHb IPOU3BEICHUS U CTETICHU
OnHo4JIeHbI Su
OHOYIJIEH U eT0 CTaHAAPTHBIN BUT 1y
39 OMHOUIEH ¥ €r0 CTaHAAPTHBIN BUT
YMHOXeHHe oHOuIeHOB. Bo3Benenne oqHowieHa B | 2 4
CTETEeHb
40 YMHOXKEHHEe 0HOUIeHOB. Bo3BeieH1e ofHOIeHa B
CTETIeHb
41 YMHOXKEHHEe OHOUIeHOB. Bo3BeieH1e ojHOUIeHa B
CTETIeHb
®yaxmun Y = X u Y =x° u ux rpadpukn 24
42 ®yaximn Y = X° u Y =X° u ux rpaduxu
43 ®yaxiun Y = X° u Y =X° u ux rpaduxu
44 Konmpononas paooma Ne 4no meme: «Cmenens ¢
HAMYPaibHLIM NOKA3ame1em)
I'masa IV. MHorou/iennb1 17 4
CyMMa M pa3HOCTh MHOTOYJICHOB 34
MHOro4IeH 1 ero CTaHIapTHBIN BHU]I
45 MHOTrOo4JICH U €T0 CTaHIaPTHBIN BU]T
CrnosxeHue v BBIYUTAaHUE MHOTOYJICHOB
46 CrnosxeHue 1 BHIYUTaHHUE MHOTOYJIEHOB
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47

Crno’keHre ¥ BRIYMTaHHE MHOTOYICHOB

IIpou3Benenne 0THOYIEHA U MHOIOYJIEHA 6u
YMHOXeHHE OJJHOUWJICHa HA MHOTOUWIEH 34
48 YMHOXKEHHE OJHOUJICHA HA MHOTOWIEH
49 YMHOXKEHHE OJHOWICHA HA MHOTOUJICH
50 YMHOKEHHE OJHOWIICHA Ha MHOTOUJICH
BriHecenue 0011ero MHOXKHUTEIS 32 CKOOKH 34
51 Brigecenue 001mero MHOXATEIS 38 CKOOKHU
52 Brirecenue o0iero MHOXHTES 32 CKOOKH
53 Briaecenue o01iero MHOXHTENS 32 CKOOKH
54 Konmponvnaa paooma Ne 5 no meme «Cymma u
Ppaznocms MHo2041eH06. MHO20UIeHbl U
00HOUJICHbL)
IIpousBeneHne MHOT04/1€HOB 6u
YMHOXEeHHE MHOTOYJICHa HA MHOTOUWICH 34
55 YMHOXEHHE MHOTOYIeHa Ha MHOTOWIEH
56 YMHOXEHHE MHOTOWICHa Ha MHOTOUJICH
o7 YMHOkKEHNE MHOTOYJIEHa HA MHOTOWIECH
Paznoxxenne MHOrous€Ha Ha MHOXKHUTENU criocodom | 3 4
IpYIIUPOBKU
58 Pa3no)xeHre MHOrou1eHa Ha MHOXKHUTEIU CII0COO0M
IpyNIUPOBKU
59 Pa3noxeHre MHOrou1eHa Ha MHOXKHUTENIU CII0CO00M
IpYyNIUPOBKU
60 PaznoxeHne MHOro4JIeHa Ha MHOKUTEIH CII0COO0M
TPYNITUPOBKA
61 Koumponsnaa paboma Ne 6 no meme:
«IIpouszeedenue mnozounenosy
I'naBa V. @opmyJibl COKPALIeHHOT0 YMHOKeHHs 19 4
KBaapar cyMMbI 1 KBapaT pa3HoOCTH 54
Bo3BezneHue B kBajipat U B Ky0 CyMMBI U pa3HOCTH | 3 4
TIBYX BBIpaKEHUH
62 BosBezneHue B kBajipaT U B KyO CyMMBbI U pa3HOCTH
JIBYX BBIpKEHUH
63 BosBenenue B kBajipat U B KyO CYMMBI M Pa3HOCTH
JBYX BBIpa)KCHUI
64 Bo3BezneHue B kBajipat U B KyO CyMMBI U pa3HOCTH
JBYX BBIpaKCHUI
PasnoxeHre Ha MHOXKUTENH € TIOMOIIBIO POPMYJT 24
KBaJpaTa CyMMBbI U KBaJ[paTa pa3HOCTH
65 PaznoxeHne Ha MHOXKHUTENH € TOMOIIbIO (hopmy
KBaJ[paTa CyMMBI U KBaJ[paTa pa3HOCTH
66 PaznoxeHne Ha MHOXKHUTENH € TOMOIIbIO (hopmy
KBaJ[paTa CyMMBI U KBaJ[paTa pa3HOCTH
Pa3znocts kBagpaTroB. Cymma u pa3HOCTb KYy00B | 6 4
YMHOKEHUE Pa3HOCTH JIBYX BBIPAKEHUM HA X 24
CyMMy
67 YMHOK€EHUE pa3HOCTH IBYX BBIPAXEHUM Ha UX
CyMMY
68 YMHOXEHHUE pa3HOCTH JIBYX BBIPAKEHUHN Ha UX

CyMMy
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Paznoxenue pa3HOCTH KBaJpaTOB HA MHOKUTEU 24
69 Pa3noxxeHue pa3HOCTH KBaJApaTOB HA MHOKUTEIH
70 PasnoxeHne pa3HOCTH KBaJApaTOB HA MHOKUTEIH
PasnosxeHne Ha MHOKUTENIN CYMMBI U Pa3HOCTH 2y
KyOOB
71 Pa3no)xeHrne Ha MHOXKMTEIN CYMMBI U pa3HOCTH
KyOOB
72 Pa3noxxeHre Ha MHOKUTEIH CYMMBI U Pa3HOCTH
KyOOB
73 Koumponvnasa paooma Ne 7no meme: «Dopmynt
COKPAWEHHO20 YMHOMCEHUS)
IIpeoOpa3oBanme HeJbIX BbIPpasKeHU 64
[IpeoOpazoBaHme NEIOTO BBIPAKCHUS B MHOTOWICH | 2
74 [IpeoOpazoBaHme NEIOTO BBIPAXKECHUS B MHOTOUJICH
75 [Ipeobpa3oBanue 11eI0T0 BHIPAKEHUS B MHOTOUJICH
[TpuMmeHeHue pa3IuYHbIX CIIOCOOOB ISl pa3ioxkeHus | 4 4
Ha MHOXUTENIN
76 [TpuMeHeHHE PA3IMYHBIX CIIOCOOOB JIJIS PA3TIOKEHUS
Ha MHOXUTENIN
77 [IpuMmeHeHne pa3IUyHBIX CIIOCOOOB JIJISl PA3NIOKEHUS
Ha MHOXUTEIN
78 [IpumeHeHne pa3IUYHBIX CIOCOOOB TSl Pa3NIOKEHUs
Ha MHOXUTENIN
79 [TpuMeHeHHe pa3IUUHBIX CIIOCOOO0B ISl Pa3JIOKEHUS
Ha MHOXUTENN
80 Konmponsnas paboma Ne 8 no meme:
«Ilpeoopa3zosanue yenvix eviparxcenuin)
I'naBa VI. Cucrembl JUHeHHBIX ypaBHeHUil 16 4
JIuHeiiHbIe ypaBHEHHS C ABYMS NIEPEMEHHbIMU U | S 4
HX CHCTEeMBbI
JIuHeitHOE ypaBHEHUE C IBYMsI I€PEMEHHBIMHU lu
81 JInneliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMA
I'paduk nuHEMHOTrO ypaBHEHUS C IBYMS 2y
NIepPEMEHHBIMU
82 I'paduk nuHEHHOTrO ypaBHEHUS C IBYMS
NIEPEMEHHBIMU
83 I'paduk TUHEHHOTO ypaBHEHUS C IBYMS
MIepEMEHHBIMH
CucreMbl THHEHHBIX YPaBHEHUN C TBYMSI 24
TIepEeMEHHBIMH
84 CucreMbl THHEHHBIX YPaBHEHUMN C TBYMSI
MIepEMEHHBIMH
85 CucreMbl THHEHHBIX YPaBHEHUN C TBYMSI
NIEPEMEHHBIMU
Pemenue cucrem JTMHEHHBIX yPaBHEHUH 10 4
Crioco6 moacTaHOBKH 34
86 Cnoco0 oICTaHOBKA
87 Crnioco6 mocTaHOBKH
88 Cnoco0 1oICTaHOBKA
Crioco0 crnoxxeHus 34
89 Crnioco6 cnoxeHus
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90

Croco0 cioxeHus

91 Crnioco0 cnosxeHus
Pewenne 3a1a4d ¢ NOMOLIBIO CUCTEM YPABHEHUHN 44

92 Pemenue 3a1a4 ¢ TOMOIIbIO CUCTEM ypaBHEHUI

93 Pemrenue 3aa4 ¢ MOMOIIbIO CUCTEM YpaBHEHHN

94 Pemenwie 3a1a4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH

95 Pemenwe 3a1a4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH

96 Koumponvnas paboma Ne O no meme: «Cucmemut
JIUHEUHbIX YPAGHEHUI U UX PEULEHU)

IloBTOpeHue 9 u

97 [ToBTropenue. Bo3Benenue B KBaapar u B KyO CyMMBI
Y Pa3HOCTH JIBYX BBIpaKEHUI

98 [ToBTOpenue. Bo3enenue B kBagpar 1 B KyO CyMMBI
Y Pa3HOCTH JIBYX BBIpaKEHUI

99 Htorosslii 3a4et

100 [ToBTOpeHue. BeiHECEHHE OOIIETO MHOKHUTEIIS 32
CKOOKH

101 HroroBas koHTpobHAs paboTa

102 HroroBas koHTpobHAs paboTa

103 [ToBTOpEeHNE. YMHOKEHNE OJTHOYWICHA HA MHOTOWICH

104 [ToBTOpenue. Y MHOXKEHNE MHOTOWICHA Ha
MHOTOYJIEH

105 [ToBTopenue. [IpeobpazoBaHue 1EIOTO BEIPAKEHUS B

MHOT'OYJICH
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KanengapHo - TeMaTu4eckoe niaHUpPoOBaHue 8 Kiace

[NPMJIOXEHUE

Ne n/m Tema ypoka Hara
mian | dakr
I'nasa 1. Pauuonanbusblie Apodu 234
PaunonaabHbie 1po0u 1 X CBOiicTBA S 4
Paunonaneubie 1podu u ux cBoiictBa 3 4
1 PanmonansHbIe TpoOU U MX CBOMCTBA
2 PanmonansHbie 1poOu 1 MX CBOMCTBA
3 PannonanbHbie 1poOH U MX CBOMCTBA
OCHOBHOE CBOMCTBO JIpoOH 2 1
4 OcHOBHOE CBOWCTBO J1po0uU
5 OCHOBHOE CBOMCTBO JIpoOu
CymMa u pa3HocThb Apo0eii 6 u
CroxeHue ¥ BbIUUTaHKE IpO0ei ¢ OJJMHAKOBBIMU
3HaMeHaTeNsIMu 3 4
6 CrnoxeHue 1 BbIUUTaHUE IpO0e ¢ OMHAKOBBIMU
3HaMEHATeNSIMU
7 CrnoxeHue ¥ BbIUUTaHUE IPO0e ¢ OMHAKOBBIMU
3HaMEHaTeIsIMU
8 CrnoxeHue 1 BbIUUTaHUE IpO0e ¢ OMHAKOBBIMU
3HaMEHATEeIISIMH
CrnoxeHne 1 BEIYUTaHuE Ipo0el C pa3HBIMHU 3HAMEHATEISIMA
34
9 CrnoxeHue 1 BbIUUTaHUE IpoOeii ¢ pa3HbIMU 3HAMEHATEISIMU
10 CrnosxeHue v BBIYMTaHUE Ipo0elt ¢ pa3HbIMU 3HAMEHATEJSIMU
11 CrnoxeHue 1 BbIUUTaHUE IpoOeii ¢ pa3HbIMU 3HAMEHATEISIMU
12 Konmpononas paboma Ne Inomeme: «Payuonanvnvie
svipaxycenus. Cnoxcenue u gviuumanue Opoodeiny
IIpousBenenue u yactoe apodeii 10 u
YMmHOoxeHue 1pobeii. Bo3senenue qpodu B creneHs 3 4
13 YMmHOxeHue 1pobeii. Bo3senenue qpodu B creneHb
14 YMmHOXeHue 1pobeii. Bo3senenue qpodu B creneHb
15 YMuoxenue apooeit. Bo3senenne qpobu B CTENeHb
Jenenune npobeit 3 4
16 Jenenue npodeit
17 Henenune npobeit
18 Jenenue npodeit
[TpeoOpa3zoBaHre palMOHATLHBIX BBIPAKCHHHA 3 U
19 [TpeoOpa3oBaHue palOHAIBHBIX BHIPAKEHHI
20 [IpeoOpa3zoBanue parmOHAIBHBIX BBIPAKECHUN
21 [TpeoOpa3oBanue paOHAIBHBIX BHIPAKEHHIH
22 Oyukius Y = K/ X u ee rpadux
23 Konmponvnaa paooma Ne 2no meme: «Ilpouseedenue u

uacmnoe opooei)

I'nasa 2. KBaapaTubie kopuu 19 u
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JleiicTBUTEIbHBIE YHCJIA 2 9

24 PammonansHeIe unciia
25 WppanmonanbHble yucia
ApudmMeTnyecKuii KBAAPaTHbI KOPeHb 5 U
KBagparusie kopau. ApudmMeTrHdecKuii KBaJpaTHBIN KOPEHb 2
q
26 KBaapartueie kopHH. ApuMEeTHIESCKUI KBaIpaTHBIM KOPEHb
27 KBaapartueie kopaH. ApuMEeTHIESCKUI KBaIpaTHBIM KOPEHb
28 YpasHenue X° = a
29 Haxoxnenue npuliImKeHHBIX 3HAUCHUN KBaIPaTHOTO KOPHS
30 ®ynkmua y = y=\ X u ee rpaduk
CBoiicTBa apudMeTH4eCKOro KBaJIpaTHOr0 KOpHs 3 4
KBanpatHblii KOpeHb U3 IPOU3BEIeHUS U 1podu 2 U
31 KBaapaTHbIi KOpEHb M3 POU3BEACHUS U IpOOH
32 KBaapaTHbIi KOpeHb M3 POU3BEACHUS U IPOOH
33 KBanpaTHbIit KOpEHb U3 CTEIICHH
34 Konumponvnaa paboma Ne 3no meme: «Keaopamnuwie
KOpHu»
IIpumMeHeHHe cBOiicTB apu(PMeTHIECKOT0 KBAAPATHOI0 KOPHS 7 4
BriHecenrie MHOXKHUTEIIS 32 3HAK KOPHSL.
BHecenue MHOXUTENS O 3HaK KOpHS 4 4
35 BrIiHECeHME MHOKUTEIA 3a 3HAK KOpHs. BHeceHnue
MHO>KUTEJSI IO/ 3HAK KOPHS
36 BoiHecenne MHOXUTENS 3a 3HAK KOpHs. BHecenue
MHOJKUTEJSI 1101 3HaK KOPHS
37 BriHeceHre MHOXKHTEIS 3a 3HaK KOpHA. BHeceHue
MHOJKUTEJSI 1101 3HaK KOPHS
38 BoiHecenne MHOXUTENS 3a 3HAK KOpHs. BHecenue
MHOJKUTEJSI 1101 3HaK KOPHS
[TpeoOpazoBaHue BeIpaXKEHUIA, COJIEPKAINX KBaJApaTHBIC
KOpHH 3 4
39 [TpeoOpazoBaHre BRIPAKCHHIA, COJIEPIKANINX KBaPaTHBIC
KOpHH
40 [IpeoOpazoBanue BeIpaXKeHUH, COJEPIKAIIUX KBaIpaTHBIC
KOpHH
41 [IpeoOpazoBanme BeIpaXXEHUH, COEPIKAIMNUX KBaIPATHBIC
KOpHHU
42 Konumponvnasa paooma Ne 4no meme: «Ilpumenenue
ceoiicme apughmemuyecKo2o K6aopammnozo KOpHs »
I'naBa 3. KBagparnble ypaBHenust 21 4
KBaagparubie ypaBHeHnusi u ero kopuu 10
Henonueie kBaipaTHBIE YpaBHEHHS 2 4
43 HemnonHble kBasipaTHBIC YpaBHEHUS
44 HemnonHble kBajipaTHbIC YpaBHEHUS
dopmyita KOpHEH KBaIpaTHOTO YpaBHEHHS 3 U
45 dopMyna KOpHEH KBaJAPaTHOIO YPaBHEHUS
46 ®dopmyna KOpHEH KBaAPATHOTO YPaBHEHUS
47 dopMya KOpHEH KBaAPAaTHOIO YPaBHEHUS
®dopmyna KOpHEH KBaJPaTHOTO YpaBHEHUS 3 U
48 dopMyna KOpHEH KBaJAPaTHOIO YPaBHEHUS
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49

®dopmyiia KOpHEN KBaJAPATHOTO YPaBHEHUS

50 dopmysa KOpHEl KBaJpaTHOTO YpaBHEHUS
Teopema Buera 2 u
51 Teopema Buera
52 Teopema Buera
53 Konmpononaa pavoma Ne 5no meme: «Keaopamnuie
YpasHeHus»
JApoOHble paniuoHaIbLHBbIE yPABHEHUS 9 U
Pemenue qpoOHbBIX palOHaIbHBIX YPABHEHUM 5 U
54 Pemenne npoOHBIX pallMOHAIBLHBIX YpaBHEHUN
55 Pemenne npoOHBIX pallMOHAIBLHBIX YpaBHEHUN
56 Pemenne qpoOHbBIX paliOHANbHBIX YPaBHEHUN
57 Pemennie ApoOHBIX pallMOHANBHBIX YPaBHEHUN
58 Pemenrie ApoOHBIX pallMOHANBHBIX YpaBHEHUN
Pemenue 3agau ¢ mOMOIIBIO pAIMOHATIBHBIX YpaBHEHUH 4 1
59 Pemenne 3a1a4 ¢ MOMOIIBIO pallHOHATIBHBIX YPAaBHEHHHA
60 Perenue 3agau ¢ mOMOIIBIO pallMOHATBHBIX YPABHEHHIMA
61 Pemenue 3a1a4 ¢ MOMOIIBIO PAIMOHATIBLHBIX YPaBHEHHUN
62 Pemenue 3agau ¢ mOMOIIBIO pallMOHATBHBIX YPAaBHEHHIMA
63 Konumponvnaa paboma Ne 6no meme: «/I[poonvie
PayuoHaIbHbIE YPAGHEHU)
I'moBa 4. HepaBenctBa 20 u
YucsioBble HEPABEHCTBA M UX CBOMCTBA 8 4
UwrcnoBbie HEPABEHCTBA 2 9
64 YucnoBble HEpaBEHCTBA
65 YucnoBble HEpaBEHCTBA
CBoiicTBa YMCIIOBBIX HEPABEHCTB 2 U
66 CBoiiCTBa YNCIIOBBIX HEPABEHCTB
67 CBOliCTBa YNCIIOBBIX HEPABEHCTB
CrnoxeHne ¥ YMHO)KEHUE YMCIIOBBIX HEPABEHCTB 2 4
68 CrnoxeHne 1 yMHO)KEHUE YHCIIOBBIX HEPAaBEHCTB
69 CrnoxeHne 1 yMHO)KEHUE YHCIIOBBIX HEPAaBEHCTB
[TorpentHOCTh M TOYHOCTH MPUOITMKEHUS 2 4
70 [TorpenrHoCTh ¥ TOYHOCTH MPUOTIKEHHSI
71 [TorpemHocTs ¥ TOUHOCTH NPUOTMKEHHS
72 Koumponvnaa paooma Ne 7no meme: «Hucnogvie
HepageHcmea u ux ceolcmea
HepagBeHncTBa ¢ o1HoIi mepeMeHHOi 1 ux cucrems! 10 y
73 [Tepeceuenne n 00bETMHEHNE MHOXKECTB
YucaoBble IPOMEKYTKH 2 4
74 YuciioBbIE MPOMEKYTKH
75 YucnoBble NPOMEKYTKU
Pemenre HepaBeHCTB ¢ OJTHOM IMepEeMEHHON 3 4
76 Pemenne HepaBEHCTB ¢ OJTHOM IEPEMEHHOU
77 Pemenve HepaBeHCTB ¢ OJTHON TIEPEMEHHOM
78 PeieHne HepaBEHCTB ¢ OHOU NTEPEMEHHOMN
Pemenue cucteM HEPaBEHCTB € OJTHON NIEPEMEHHOM 4 1
79 Pemenue cuctem HEPaBEHCTB € OJTHOM TIEPEMEHHOM
80 Pemenue cucteM HEPaBEHCTB € OJTHOM TIEPEMEHHOM
81 Pewienue cucreM HEpaBEHCTB € OJTHOM NIEPEMEHHOMN
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82

Pelienue cucteM HEPABEHCTB C OJTHOM MEPEMEHHOMN

83 Koumponvnasa paooma Ne 8no meme: «Hepasencmea c
00HOIl NEPEMEHHOI U UX CUCHEMbL)
I'naa 5. CTeneHsb ¢ HeJabIM OKa3aTeleM. JJIeMeHTbl CTATUCTUKH 11 4
CreneHb ¢ neJibIM NI0Ka3aTesleM U ee cBOiicTBa 6 4
OmnpezeneHue CTENEH! ¢ IeTbIM OTPULIATEIEHBIM
nokasaresiem 2 4
84 OmnpeneneHne CTENEH! € LEJIbIM OTPULIATEIbHBIM
MoKasaresiem
85 OnpeneneHne CTENEH! € LEJIbIM OTPULIATEIbHBIM
[I0Ka3aTeieM
CBolicTBa CTEIEHU C LIETbIM MTOKa3aTeneM 2 4
86 CBoiicTBa CTEIIEHH C IIETBIM ITOKa3aTeIeM
87 CBolicTBa CTEIEHH C LIETbIM MTOKa3aTeIeM
CrangapTHbIN BUJ yuciaa 2 4
88 CranmapTHBIA BU 9KCIa
89 CranmapTHBIA BU 9rCIa
90 Koumponvnas paboma Ne 9 no meme: «Cmenens c uevbim
nokazamesnem
DJIeMeHTbI CTATHCTHKH 4 4
COop u rpynnupoBKa CTAaTUCTHYECKUX JTaHHBIX 2 9
91 COop ¥ TpyNIHUpPOBKA CTATHCTUYECKUX TAaHHBIX
92 COop ¥ rpynnupoBKa CTATUCTHUECKUX JTaHHBIX
Harnsgaoe npencraBieHne ctaTUCTUYECKON HHopMaIyu 2 9
93 HarmnsHoe npeacraBieHne cTaTUCTUYECKOH nHpopManuu
94 Harnsannoe npencraBieHue cTaTucTUYecKo nHpopManuu
IHoBTOpenue 11 4
95 [ToBTopenue. [IpeoOpazoBanue parmoOHAIBHBIX BBIPAKEHUN
96 [Toropenue. IIpeoGpazoBaHye BbIpakeHU, COepKALIIX
KBaJ[paTHbIC KOPHH
97 WroroBeiit TECT
98 [ToBTOpenue. Pemenne KBagpaTHBIX ypaBHEHUN
99 Hmozoean konmpoavhas paboma
100 Hmozosean konmponvnasa paboma
101 [ToBTOpenue. Perienne KBapaTHbIX ypaBHEHUN
102 IToBTOpenue. Penienrie HepaBeHCTB ¢ OJJHON IEPEMEHHOMN
103 [ToBTOpenue. Pemenne cucreM HEPaBEHCTB C OJTHOM
MepEMEHHOMN
104 [ToBTOpenue. OnpeneneHne CTENeHu ¢ ETbIM
OTPHIIATENIbHBIM TIOKa3aTeIeM
105 [ToBTOpenue. CtraHaapTHBIN BUI YHCa
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