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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEeYMBAET U3YUYEHUE JAPYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKJIECHUU M CYIIHOCTH ajre0panyecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOAE M OOIIECTBE, POIM MATEMaTHYECKOrO MOICTMPOBAHUS B HAYYHOM
NO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JUIsl alalTalliil B COBPEMEHHOM LIH(PPOBOM
obmectBe. M3ydeHme anreOpbl oOecreymBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBUS U BBIBOJBI,
dopmynupoBaTh yrBepxkAcHUL. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JOTUYECKOT0 MBIIUICHUS OOYYalOIIUXCS: OHU HCHOJB3YIOT JEeNyKTUBHBIE U
WHIYKTHBHBIE PACcCYXJCHUS, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH  O0y4aroluxcs, MO3TOMY CaMOCTOSITENIbHOE
pelleHre 3aa4 ABJSETCs peaiu3aueil 1esTeIbHOCTHOTO MPUHIUIA 00y4YeHHUS.

B cTpykType nporpammsl yueOHOro Kypca «Anredpay s OCHOBHOT'O 00ILEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COZIEPKATEIbHO-METOAUUECKUE JIMHUU:
«Yucna u BBIUKACIEHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas U3 3TUX CoJepKaTelbHO-METOIUYECKHUX
JVMHUHN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYsI C
IpPYyTMMH €ro JHUHHSMHU. B Xone u3ydeHus ydeOHOTro Kypca OOydaroIumcs
NPUXOAUTCS JIOTHYECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpamMmy ydeOHOro kKypca «AnreOpa» BKIIIOUEHbI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O00YYaIOIIMMHUCS
OCHOB  YHHMBEpCAJIbHOIO  Maremathueckoro s3pika. CopaepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «YWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW st
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JOTUYECKOT0 MBIIIICHUS, ((OPMHUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMAaMH, a
TaKXe MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOMN
*KW3HU. Pa3BuTHE MOHATHS O YUCJIE HAa YPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUSs

CBA3aHO C pALMOHAJIBHBIMU U UPPALMOHAIBHBIMU YHCIAMHU, (POPMUPOBAHHEM
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NpEACTaBICHUN O ACCTBUTEIILHOM YUCJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JINHUU
OTHECEHO K cpelHeMY 0011emMy 00pa30BaHUIO.

Coneprkanue nByX ainreOpandeckux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJAMMOro Ui PEeIIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero obpazoBaHusi y4eOHBIM MaTepHasl IPYNIUPYETCS BOKPYT pallMOHATbHBIX
BBIpOKEHU. AnreOpa JEMOHCTPUPYET 3HAYCHHUE MATEeMAaTHKW Kak s3bIKa JUIs
MOCTPOCHUSI MAaTeMAaTHUYECKUX MOJIENei, OMucaHusi IMPOIECCOB U SIBJICHUU
peanbHOro Mupa. B 3aaun oOydenus anredpe BXOAAT TaKKe JalbHeilIee pa3BuTHe
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOIUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
uHpOpMaTUKU, ¥  OBJIQJICHUE HaBBIKAMH JIEAYKTUBHBIX  PaCCyXJICHUI.
[IpeoOpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpa)KeHUS,
CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JIMHUM HAIICJICHO Ha MOyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSl OTIMCAHUS U UCCIIEIOBAHUS PA3HOOOPAa3HBIX MPOIIECCOB U SIBIICHUI B MPUPOJIE U
oOurectBe. M3yueHnue matepuana crnocoOCTBYET pa3BUTHIO y O0YUAIOIIMXCA YMEHHUS
UCIIOIb30BaTh PAa3JIMYHBIC BBIPA3UTEIIBHBIE CpEJCTBA S3bIKA MAaTEMAaTHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMHPOBAHUE
NpeACTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU IUBUJIN3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMYy IulaHy B 7-9 kjaccax u3ydaercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE DPA3elibl COJEp KaHUS:
«HYucna u  BBIYUCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YPaBHCHUS W
HEPaBEHCTBa», « DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcsa 306 yacos: B 7 Kilacce —
102 4gaca (3 gyaca B Heaenmo), B 8 kinacce — 102 gaca (3 yaca B Hefeno0), B 9 kiacce
— 102 gaca (3 yaca B Hefien0).

Onepatop 340 000 "KomnaHus "TeHzop" ———

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJIbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEgHﬂﬂ OBLLUEOBPA30BATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,

[vpekTop




COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U NECATUYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k apyroi. I[loHsiTMe palKMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
yIOPSIOYMBAHUE  PAIMOHANIBHBIX  yuced. ApudMeThdeckue JCHCTBUSL  C
palMOHAIBHBIMYU YuciaMu. Pemienue 3a1a4 U3 peaibHOM MPAKTUKU HAa YacTH, Ha
TpooHu.

CrereHb € HaTypaJIbHbIM TIOKa3aTeJeM: OIpejesieHrne, MNpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNieHus, 3anuch Oonbiux uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJIE pOOU U JpOoOH B BUJIE MPOLIEHTOB. TpU OCHOBHBIC 33a/layd Ha
IPOLIEHTHI, PEIEHUE 3aa4 U3 PEaJIbHON MTPAKTUKHU.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YUCETL.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIe, YUCIOBOE 3HAUYEHUE BBIPAXKEHHUS C IIEPEMEHHOM. [lonmycTumeblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKly BEINYNHAMH B BUJIE
dopmyinbl. Beruucnenus no ¢popmyiiam. [Ipeobpa3zoBaHne OYKBEHHBIX BbIPAXKEHUH,
TOKJIECTBEHHO DaBHbIE BBIPAKEHMs, MpaBUia MpeoOpa3oBaHUd CYMM H
IPOU3BEACHUH, MPAaBUIIA PACKPBITHUSA CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBbHBIM IT0KA3aTEJEM.

OpnowreHnsl 1 MHOTOwIeHbl. CteneHs MHOrowIeHa. CiioKeHue, BBIYNTAHHUE,
YMHO>KEHUE MHOTOUYJIEHOB. @OPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI
Y KBajpar pazHoctu. Popmysa pa3HOCTH KBaapaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOHUTEH.

YpaBHeHUs] U HEPABEHCTBA

YpaBHeHUEe, KOpPEHb YpaBHEHMS, IpaBW/ia MpPeoOpa30BaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JMHEUHOTO
ypaBHEHUSI, pEIICHUE TUMHEUHBIX ypaBHEHUN. COCTaBJICHHUE YPABHEHU IO YCIOBUIO
3a7a4u. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

JIuneitHOEe ypaBHEHUE C JBYMS MEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JMHEVHBIX YpPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
crocoboM noAcTaHoOBKU. [IpuMepsl pereHust TEKCTOBBIX 33124 C TOMOIIbIO CUCTEM
YPaBHEHHUM.
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Koopannara Touku Ha npsiMoi. UnciioBele MPOMEXKYTKU. PaccTosiHne Mexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKH Ha KOOPJIMHATHOM TuiockocTu. [Ipumepst rpadukoB, 3aaHHBIX (HOpMyTIaMU.
Urenune rpadukoB peasibHbIX 3aBUcUMOCTel. [lonstre pynkuuu. I'paduk hpyHKINN.
CroiictBa (ynkiuii. JIuneitnas ¢pynkuus, € rpaduk. ['paduk Gynkuuu y = |X|.
I'paduyeckoe pernieHrne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KUIACC

Yucsa U BbIYMCICHUSA

KBanmpatneiii xopenbp u3 uucna. [lonstue 00 wupparroHaIbLHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX uncen. CBoiicTBa apuhMETUUECKUX
KBaJPaTHBIX KOPHEW U WX NMPUMEHEHHUE K TPE0oOpa30BaHUIO YMCIOBBIX BRIPAKCHUN
Y BBIYUCIICHUSAM. [[eMICTBUTEIIbHBIC YHUCIIA.

Crenens ¢ HenbIM nokasatenaeM U e€ cporicTBa. CTaHapTHas 3alKUCh YHCIIA.

AsiredOpanyecKkue BbIpPasKeHUS

KBagpaTHbiil TpEXUIIEH, pa3IOAKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKHUTEH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO aireOpamveckoil IpoOwu.
CrnoxxeHne, BBIYMTAaHUE, YMHOXXCHHE, JCIICHHE alreOpandeckux JpoOei.
ParnmonanbHble BEIpaKEHUS U UX TpeoOpa3oBaHUE.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHUE, popMylia KOpHEN KBaJIpaTHOTO ypaBHeHuUs. Teopema
Buera. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJPaTHBIM.
[Ipocreiimue ApoOHO-paIllMOHAIbHBIE YPABHEHUS.

I'padrueckas muTepnperanys ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHUCTEM
JVHEUHBIX YPAaBHEHUM C JAByMs NEpPEeMEHHbIMU. I[IpuMepbl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a1a4 anreOpandeckKuM CrocoOoM.

YuclioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKUUH

[Tonsitue pynkuu. O6IaCTh ONpeAeIeHUs U MHOKECTBO 3HAUEHU I (PYHKIUU.
CrniocoOwI 3a1aHus PYyHKIIAM.

I'padpux dbynxkuun. Urtenne cpoiicTB dyHKumMu mo e€ rpaduky. [Ipumeps
rpaduKoB GYHKINNA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.
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OyHKIMY, ONMHUCHIBAOINNE TPSIMYI0O H OOpPaTHYI TMPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe
pelLICHUE YPAaBHEHUN U CUCTEM YPaBHECHUM.

9 KUIIACC

Yucia 1 BHIYMCICHUA

PanyionansHble yncia, MppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecITUYHbIEC ApoOU. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, JCHCTBUTEIIbHBIC YHCIIaA
Kak OECKOHEUYHbIE JIeCATUYHBbIE JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON HPSIMOIA.

CpaBHEHHME JIEWCTBUTENIbHBIX 4HCEN, apupMETUYecCKue JEeHUCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3zMepsl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, UIMTEIbHOCTh IPOILIECCOB B
OKPY’KAIOLIEM MHUpE.

[IpubanxénHOEe 3HAUEHNE BEIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOJSIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa310KEHUEM Ha MHOXKUTEIIH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHMU. PelieHne TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpEMEHHBIMH U ero rpauk. Pemienune cucreMm aByX
JIMHEWHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHUH,
OJTHO W3 KOTOPHIX JWMHEWHOE, a Jpyroe — BTOpou creneHu. [paduueckas
MHTEpIIPETALS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alNreOpandeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJAHOM IepeMeHHOW. PemeHuwe cucrem
JVMHEVMHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIMU

KBanpatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MTAPAOOIIBI.

Ipaduxu pyuxomit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = x|, ut ux

CBOMCTBA.
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YuciioBbIC OCIEA0BATENIBLHOCTH U MPOrPecCUm

[loHsiTHE YMCITIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHE IIOCJIEN0BATEIBHOCTH
peKyppeHTHOH dhopmMynon u GopmMysoit N-To wieHa.

Apudmernueckass u reomerpuueckas mnporpeccur. @opmyisbl N-ro 4jeHa
apu(PpMETUUECKON U T€OMETPUUECKON MTPOrPECCUil, CYMMBbI MEPBBIX N YIEHOB.

N300pakeHre WIEHOB apU(PMETUYECKOH M T'€OMETPUUYECKON Mporpeccuit

TOYKAMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CI10KHBIE TPOLIEHTHI.

Onepatop 340 000 "KomnaHus "TeHzop" ———
[IOKYMEHT MOATMWUCAH 3/TIEKTPOHHOI MOZAMNMCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJIbHOE 15.09.25 07:53 (MSK)
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 706

MOCKOBCKOIO PAMOHA CAHKT-NETEPBYPTA, Lot NanvHa CepreesHa,

[vpekTop

CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
[eiicreyet ¢ 06.03.25 no 30.05.26




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTeMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO JTUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U peaiu3aluu ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIbHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeaCcTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMHU HABBIKAMHM HCCIIEJ0BATEIbCKOM

ACATCIIBHOCTHU,
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6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbS, BEJIEHUS  370pOBOro  oOpa3a  KU3HU  (3I0pOBOE  IHTaHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTB ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKoro e Mnpasa APyroro 4eaoBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpHUEHTAlMEeN Ha IPUMEHEHNE MaTeMaTHUYECKUX 3HaHUH JIJIsl pElIeHUs 3a]1a4 B
00J1aCTH COXPaHHOCTH OKpPYXKarolle cpejibl, INITAHUPOBAHUS MTOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MOCIEACTBUN JUIsI OKPYKArOLIEH cpe/ibl, OCO3HAHUEM IJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIEM U IMyTeH UX pelIeHus;

8) apanTanus K M3MEHSAIONIUMCS YCJIOBUAM COUMAJIBHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITa IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHbIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIpENICICHUS]  MOHATUN, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKayu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIE U OOIIHE,

YCJIOBHBIC,
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BBISIBIISIT ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM M
npotuBopeunss B (aKTax, AaHHBIX, HAONIOJACHUSX W YTBEPKICHHSIX,
npeagaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHNI;
JieNiaTh BBIBOJIBI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUEHU 110 aHAJIOTUH;
pa3dupaTh T0Ka3aTeIhCTBA MATEMATHUSCKUX YTBEPKICHUH (TIPSIMBIE B OT
POTHUBHOT0), MPOBOJNTH CAMOCTOSITEILHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAWBaTh AapPTryMEHTAIUIO, IPUBOJIUTH
IpUMEpHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BBHIOMpPATh HanOolee TMOAXOMANINN C Y4IETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIOJIb30BaTh BOIIPOCHI KaK HMCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpodsIeMy,
CaMOCTOATEJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJI€HHOMY IUIAaHY HECJIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE IO YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK1y COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTUE MPOLECCA, a TAKXKE BbIJABUIAThH
MPEANOI0KEHUS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAIMH, IJAHHBIX,
HEOOXOMMBIX JUTSl pEIICHUS 3a/1a4H;

BbIOWpaTh, aHAIU3UPOBATh, CHUCTEMATH3UPOBATh M HUHTEPIPETUPOBATH
MH(GOPMAIUIO Pa3IMYHBIX BUAOB U (HOPM IPEICTaBICHHUS,

BBIOWpATh (opMy TpeAcCTaBICHHUS WHOOpPMAIMM W WLIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, IuarpaMmMami, WHOW Tpadukod H uX
KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTh WH(OpPMAIUU TIO KPHUTEPHUSIM, TMPEUIOKECHHBIM
yUUTEIEeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUH C YCIIOBUSIMH
1 TIEJISIMH OOIIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
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B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

e B XO0/€ OOCYXJIeHHU 3a7aBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMbl, perraeMoi 3aJa4u, BRICKA3bIBATh M/I€H, HAIICIICHHBIE HA MIOUCK
pEUIEHHUsI, COIMOCTABJISITh CBOM CYXKJIEHHUS C CYXKICHUSMH JAPYrUX
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh Pa3lIMyUe U CXOJICTBO TO3ULIUMN, B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,

e TMPEACTABIATH  pE3yJbTaTbl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
UCCIIeI0BAaHUS, POEKTA, CAMOCTOSITEIbHO BBIOMPATh (hOPMAT BBHICTYTICHHUS
¢ Y4€TOM 3aja4 MPe3eHTANU U OCOOCHHOCTEN ay/IMTOPHH;

e TIOHMMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAHIHON U HHAUBUIYAIBHOM
paboThI MPU PEIICHUH YYEOHBIX MaTEMaTUUECKUX 3a/1a4;

e IPUHUMATH LIETb COBMECTHOM NEATENbHOCTH, INIAHUPOBATh OPraHU3aLIUIO
COBMECTHOM palOThl, pachpeAeniarTb BUAbl padOT, I0rOBapUBATHCS,
00CyX1aTh TIPOIIECC U PE3ybTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

e y4YacTBOBaTh B TIpynmnoBbIX (opmax paboTbl (0OCyxIeHus, OOMeH
MHEHMSIMU, MO3TOBBIE IIITYPMBI U IPYTHE), BHITIOJHSITH CBOIO YaCTh PabOTHI
U KOOPJMHUPOBATH CBOM JACUCTBUS C JAPYTMMH YIEHAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe Y4eOHbIe 1eliCTBUA
Camoopranuszanus:

e CAMOCTOSITEJIBHO COCTaBJIATH IUIaH, aIrOPUTM pEUIeHUs 3afaud (WIH €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS ¢ YU4ETOM HMEIOIIMNXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapHAHTHI PEIICHUI ¢ y4ETOM HOBOW MHGOpMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJVICKT:

e BJIAJIETh CIIOCOOAMH CAaMONIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3yJIbTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1a4u;

e MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh ITPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATH COOTBETCTBUE PE3YJIbTATA JAECATEIBLHOCTH ITIOCTABIEHHON LIEN U
YCIIOBUSM, OOBSCHATh MPUYUHBI JTOCTIDKCHHUS WM HEAOCTHUKEHUS IEIH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kjacce OOy4aloOIIMICS TMOJYYUT CIIECAYIOIIHE
pEeIMETHBIE PE3yJIbTAThI:

Yucaa u BBIYMCTCHUS

BelnonHsaTh, couyeTass yCTHbIE M NHUCHbMEHHbIE NPUEMBI, apUPMETHUYECKUE
NENCTBUS C PALIMOHAIbHBIMU YHCIIAMH.

Haxoauth 3Ha4ueHHS YMCIOBBIX BBIPAXKEHUH, MPHUMEHATH Pa3HOOOpa3HbIC
CHoCOOBI M MPUEMBI BBIYMCIEHUSI 3HAYEHUN JPOOHBIX BBIPAKEHMIM, COEp KaIInX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTh OT OMHON (HOPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBATH
JECSITUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUHYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO APOOH).

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OxpyrasTe yucia.

BpInoONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAUEHUN
YHUCJIOBBIX BBIPAKCHUI. BBINONHATH JNEHCTBUS CO CTENEHSMH C HAaTypajlbHBIMU
NIOKA3aTEIISIMH.

[TpuMeHATh IPU3HAKH IETUMOCTH, PA3JI0OKEHUE HA MHOXKUTEIN HATypaJIbHBIX
YHCEJL.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4Y, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3aa4 ¢ Y4ETOM OrpaHUYEHMi, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredOpanyecKkue BbIPasKeHUA

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€
B IIPOLIECCE OCBOCHUS yueOHOr0 MaTepHala.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHM MpPH 3aJlaHHBIX 3HAYEHUSX
EepPEeMEHHBIX.

BoinonssaTe npeoOdpa3oBaHus 1EI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJI0OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINonHAT, yMHOXKEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSATH (hOPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh pa3lioKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKH 00IIEro MHOKHUTEINS, TPYNITUPOBKHU CIAra€MbIX, IPUMEHEHUS
dbopmyJ1 COKpaIIEHHOTO YMHOXKEHHUSI.

[IpumensaTh npeodpa3oBaHUsi MHOTOWICHOB JJIsl PEUICHUS Pa3IMYHBIX 3a/1a4
U3 MaT€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAbHOU MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEHW C HATypajdbHBIMH IOKa3aTEIsIMU JUIS

ngeo6 A30BaHUSL. BBIDAKECHUN.
OOKYMEHTTIOANU
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YpaBHeHUs] U HEPABEHCTBA

Pemarp nuHElHbIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NMPUMEHSS IpPaBHIIA
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUIIbLHOMY eMy. IIpoBepsTh, siBisercs
JIX YUCJIO KOPHEM YPaBHEHHUS.

[TpumensTe rpaduyeckre METOIbI IPU PEIICHUH JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[logOupaTs mnpuMepsl Map 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTrOo
YPaBHEHUS C IByMsI IEPEMEHHBIMH.

CtpouTth B KOOPAMHATHON TUIOCKOCTH I'padUK JTUHEHHOTO YpaBHEHUS C IBYMSI
EepEeMEHHBIMH, MOJIb3YSCh TPa(pUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemates cuctemsbl ABYX JIMHEMHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMH, B TOM
qucie rpapu4ecku.

CocraBisiTh M pemaTh JHUHEHHOE YpPABHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM 10 YCJIOBUIO 3aa4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ ITOJIy4YEHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxaTh Ha KOOPJMHATHON MPSIMOM TOUYKHU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL, 3aIIMCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeuaTh B KOOPJIAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAWHATaM,
CTpOouTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C MNOMOMIbIO (YHKUMKA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, IE€HA, KOJMYECTBO, CTOUMOCT,
IPOU3BOJIUTEIBHOCTD, BpEMs, 00bEM padOTHI.

HaxonuTe 3HaueHHne (PyHKIMM MO 3HAYEHHIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MPEACTABICHUS U aHaIW3a WH(QOpMaLuH,
U3BJICKATh U UHTEPIPETUPOBATH MH(OPMALIUIO U3 TPAPHUKOB peajbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce OOyYaronIuiics TMONMYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuca 1 BHIYMCJICHUSA

Hcnonp30BaTe HaydajgbHBIE INPEICTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCEJN JUISI CPAaBHEHUS, OKPYTJICHUS M BBIUYMCIICHUHN, N300pakaTh IEHCTBUTEIHHbIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumensaTy moHSATHE apU(METUUYECKOTO KBAJPAaTHOTO KOPHS, HAXOIUThH
KBaJIpaTHbIE KOPHHU, MCIOJIB3yS NMPU HEOOXOJAMMOCTH KalbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHUsl BBIPAKEHUHM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCHOIb3Ys
CBOWCTBa KOPHEM.

Onepatop 340 000 "KomnaHus "TeH3op"
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Hcnonb3oBaTh 3amucu OONBIIUX M MAJIBIX YUCET C IMOMOIIBIO JECATUYHBIX
npoOeii u creneneit uncia 10.

AJiredpanvecKue BbhIPaKEeHUA

[IpyuMeHAT, MOHATHE CTENEHU C 1EeIbIM IOKa3aTEJIeM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKEHHM, COJEPKAIUX CTETICHU C LIETBIM IMOKa3aTEeIeM.

BhINoNHATE TOXKIECTBEHHBIE MPE0OPa30BaHMS PAIMOHATILHBIX BEIPAKEHUN Ha
OCHOBE NMPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKuMu IpoOsmu.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIH.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pelISHUsT pa3IMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MPEJMETOB, U3 PeabHON MPAKTUKU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHElHBbIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C IBYMs IEPEMEHHBIMH.

[IpoBoauTh mpocTeiine uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHHUEM TpaduuecKkux mpeacTaBieHui (ycTaHaBIUBaTh, UMEET
JY ypaBHEHHE WJIM CHCTEMa YpaBHEHHWM pElIeHMs, €CM MMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT ciioBeCHOW (HOPMYJIMPOBKH 3afaur K €€ anreOpanyeckoi
MOJIETM C TIOMOUIBIO COCTaBJEHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yibTarT.

[TpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpauuecKyto
WUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHumaTh W UCTONB30BATh (PYHKIIMOHAJIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHMS), ONPEACIATh 3HAUCHUE (PYHKIUHU IO 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA GYHKIUH 1O e€ TpaduKy.

CrpouTts rpaduKu dIeMEeHTapHBIX PYHKIMIA BUA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIIICBIBATb CBOICTBA YHCIOBOM (yHKINHA
no e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJjacce oOydaromUiiCs TMOJIYYUT CIEAYIOIINE
peAMETHBIE PE3YIIbTaThI:

Yuciia v BbIYMCICHUS

CpaBHUBATH U YNOPSAIOUYMBATH PAIMOHAJIBHBIC U UPPAIlMOHAJIbHBIC YUCIIA.

Breimonuats apudmeTndeckue 1eHCTBUS C palluOHAILHBIMU YUCIaMU, COUeTast
YCTHBIE U TMHUChMEHHbIC MPUEMBI, BBIMOJIHATh BBIYUCICHUS ¢ UPpalMOHATbLHBIMU
YUCIIAMH.

HaxoauTs 3HaueHust cTeneHel ¢ NeabIMU MOKa3aTeIsIMU U KOPHEHN, BBIUUCIIATh

3HAYEHUs YHCIOBBIX BBIDAKECHUN. Oneparop 30 000 "Komnaru “Teraop"
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OKpyraaTh JIEUCTBUTEIIBHBIC YHCJIA, BBIMOIHATH MPUKUJKY pe3yJibTaTa
BBIYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeHbIC M KBAJIpaTHBIE YPABHEHUS, YPABHEHUSI, CBOAIIMECS K HUM,
POCTEHIINE APOOHO-PAIIMOHAIBHBIC YPABHEHUS.

Pemate cuctembl JIBYX JHMHEHHBIX YpPaBHEHHMM C JBYMsA INEPEMEHHBIMH U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISIETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amauyM  alreOpaMvdecKuM CIIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHMS UM CUCTEMBI JIByX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBoUTE MpOCTEUIINE UCCIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHHI, B
TOM YHCJIC ¢ TPUMEHEHHEM TpauiecKux mpeacTaBieHu (ycTaHaBIMBATh, UMEET
JM ypaBHEHHUE WJIM CUCTEMa YPAaBHEHHUH PEIICHUS, €CIM UMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paKaTh
pellleHuE HEPABEHCTB HA YMCIJIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOEC HEPABEHCTBO, U300pakaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C TOMOIILIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 3a7a4.

DOyHKIUH

Pacno3naBaTh (QyHKIMHU H3y4eHHBIX BUJOB. [loka3piBaTh cXeMaTHYECKU

pAacIoJIOKEHUE Ha KOOPMHATHOW TIOCKOCTH rpadukoB QyHKIMiA Buaa: Y = kX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMIA
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Crpouth M M300pa)kaTh CXEMaTUYECKU TpadUKW KBaJAPATUUYHBIX (DYHKIIUMH,
OTHUCHIBATh CBOMCTBA KBAIpaTUUHBIX (PYHKIIMM MO UX TpaduKam.

Pacno3znaBaTh kBajipaTHuHyHO (QYHKIHIO 110 GopMysie, MPUBOJAUTh TPUMEPHI
KBaJApaTUUHBIX (YHKIIUN U3 peaIbHOU KU3HU, (DU3UKH, T€OMETPHUHU.

YucoBble MOC/I€10BATEJILHOCTH M MPOTrPecCun

Pacnio3znaBaTh aprMeTUUECKYIO M TEOMETPUYECKYIO IMTPOTPECCHUU MPU PA3HBIX
crnoco0ax 3aJaHus.

BrinmonHATh  BBIUMCIEGHHUS € UCHOJL30BaHUEM (GopMmyl N-TO 4YieHa
apu(PpMETHUECKON U T€OMETPUUECKON MTPOrPECCUil, CYMMBbI MEPBBIX N YIEHOB.

MN3oOpaxarh ujeHbl TMOCIEAOBATEILHOCTH TOYKAMHU Ha KOOPAUHATHOM
IIOCKOCTH.

Onepatop 340 000 "KomnaHus "TeH3op"
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Pemarts 3aJa4n, CBA3aHHBIC C YHCJIOBBIMH IIOCJICAOBATCIBHOCTAMH, B TOM

YHUCJIe 3aJla4d U3 peaabHOM XKU3HM (C MCIOJIb30BaHUEM KAJIBKYIISITOpA, ITH(PPOBBIX
TEXHOJIOTHH).

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uu¢posbIe)
Ne ni/m Kourpoasbnbie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Uucna v Beluncienus. PanmonaibHbie 25 1 bubnunorexa [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 AJIreOpaieekue BoIpwKeHis 2t . https://m.eds00.ru/7415b90
bubmmoreka [JOK
2 1
3 ¥PaBHCHILA i HEPABEHCTBa 0 https://m.edso0.ru/7f415b90
bub6nuoreka [JOK
4 Koopunaret u rpaguici. Gyskim 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> TosToperne i 06obmenne 0 ! https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10
i 102 S) 0

[TPOTPAMME

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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8 KJIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 UYucna u Beruncienus. KBagparHeie KOpHU 15 https://m.edsoo.ru/7417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [JOK
[10Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckre BbIpaKECHUSI. 5 1 bu6mmoreka [IOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaXKEHUS. 15 1 bu6muoreka ITOK
Anrebpandeckast 1podb https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnunoreka [HOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnunoreka LHOK
6 . 13
YpaBHEHUI https://m.edsoo.ru/7f417af8
Bubnunorexa [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa https:/m.edsoo.ru/7f417af8
bu6nuoreka [JOK
8 PyHKIH. OCHOBHBIC OHATHS 5 https://m.edsoo.ru/7f417af8
Bubnunoreka [JOK
9 O 4 9
yHKUHH. THCIOBBIE QyHKIIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 [osTopenne i 06obmenne 6 2 https://m.eds00.ru/7417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Konrpoasnsie | IlpakTnyeckue (1upp )
NMpPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTENbHBIC 9 bubmuoreka [JOK
qucna https://m.eds00.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [{OK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 1 bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
Bbu6nunorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [{JOK
> Dymxunn 16 1 https://m.eds00.ru/7f419d08
bubmmoreka [JOK
q 1 1
6 HCJIOBBIC TTOCJIEIOBATEILHOCTH 5) httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS 18 1 bu6munoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrtpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsI
pecypchbl
1 [ToHsiTHE paLlMOHAJIBHOTO YKCIa 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YHCIAMU
3 Apudmernueckue neiicTBus ¢ 1
palnKoOHAIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMOHATLHBIMHU YUCIIAMH
5 Apudmernueckre TeUCTBUS C 1
palMoOHaTLHBIMHU YUCIIAMH
6 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiiouMBaHue 1
palMOHATIBHBIX YHCEI
8 CpaBHeHue, yrnops1oulMBaHNue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsoulMBaHue 1
palMOHATIBHBIX YHCEI
10 CreneHb ¢ HATYpaTbHBIM 1 bubnuorexa [{OK
MoKasaresneM

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
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11

CreneHb ¢ HaTypaJIbHBIM
HoKa3areneM

bu6muoreka [JOK
https://m.edsoo.ru/7f421382

12

Cremnenb ¢ HaTypaIbHBIM
nokaszaTeyieM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

13

Crenensb ¢ HaTypaIbHBIM
HOKa3aTeIeM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

14

Crenensb ¢ HaTypaibHbIM
HoKa3areneM

15

Penienne ocHOBHBIX 3a/1a4 Ha
JIpo0Ou, TPOLEHTHI U3 PeaTbHOM
MPaKTUKH

16

Penrennie ocHOBHEIX 3aj1ad Ha
JpoOU, IPOLEHTHI U3 PEATILHOU
MPaKTUKHU

17

Penrenue ocCHOBHBIX 33724 Ha
JIpOOH, TIPOIIEHTHI U3 PeATbHON
MIPAKTHKU

18

Pemennrie OCHOBHBIX 3aJ1a4 Ha
JIpo0Ou, IPOIIEHTHI U3 PeaTbHOM
MPaKTUKHU

19

HpI/ISHaKI/I ACIIMMOCTH, PAa3JI0KCHHUA
Ha MHOXXUTCJIN HATYPaJIbHBIX YHUCECII

20

[Tpu3Haku JeTUMOCTH, pPa3IoKEHUS
Ha MHOKMTEIN HaTYPaJbHBIX YHCEI

21

Peanbnble 3aBucumoctu. [Ipsamas u
oOpaTHast MpONOPIHOHATIEHOCTH

22

Peanbuble 3aBucumoctu. IIpsmas u

1

oOpaTHas MPONOPIUOHATEHOCTH

[npekTop
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Peanbubie 3aBucumoctu. [Ipsamas u

23 1
oOpaTHasi IPOIOPIIMOHATBHOCTH
24 PeanpHble 3aBucumoctu. [Ipsmas u 1
oOpaTHasi IPOIOPIIUOHATIBHOCTH
o5 KonTtponbhas pabota no reme 1
"PannonanbHble yncia'
bu6moreka [JOK
26 BYKBEHHBIC BEIPKCHHS 1 https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 Dopmyisl
29 [Tepemennsie. JlomycTumbie 1
3HAYEHUS TePEMEHHBIX
[TpeobpazoBanne OYKBEHHBIX
30 BBIPKEHUH, PACKPBITHE CKOOOK H 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TOJJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPQKEHUH, paCKpPBITHE CKOOOK U 1 bubamorexa LIOK
https://m.edsoo.ru/7f41fd70
MpHUBEACHNE OJOOHBIX ClIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
32 BBIPAXEHU, paCKpbITHE CKOOOK U 1
MPUBEICHNE TTOJJOOHBIX ClIaraeMbIX
[TpeobpazoBanre OYKBEHHBIX
33 BBIPOKECHHM, PACKPBITHE CKOOOK 1 1
MIPUBEICHNE TTOJJOOHBIX CJIAracMBbIX
34 CBolCTBa CTENEHU C HATYPaJIbHBIM 1 bubnuorexa [{OK
[I0Ka3areieM https://m.edsoo0.ru/7f421382
35 CBoIiCTBa CTETICHHU C HATYPAJIbHBIM 1 bubnuorexa [[OK
IoKa3aTeseM Orjarenae AAR. €880 erod P 7864 | ———
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36 CBolicTBa CTENEHNU C HATYPAIbHBIM 1 bubmuorexa LIOK
IoKazareseM https://m.edsoo.ru/7f4218be
bub6nuoreka [JOK
37 Mroroetist 1 https://m.edsoo.ru/7f42276e
bubmuoreka IJOK
M 1
38 HOTOTICHB! https://m.edso0.ru/7f422930
39 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE 1 bub6munorexa [JOK
MHOT'OWJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIUYUTaHUE, YMHOKEHUE 1 bu6mmoreka [JOK
MHOI'OWJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHnue, BBIMUTaHNE, YMHOKEHUE 1 bubnuorexa [[OK
MHOTO4YJICHOB https://m.edsoo.ru/7f422fca
42 CroxxeHue, BBIMUTaHUE, YMHOKEHUE 1 bubnuorexa [JOK
MHOT'O4JICHOB https://m.eds00.ru/7f423182
DopMyIIBI COKPALEHHOTO bubmuoreka [IOK
43 1
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJibl COKPAIIEHHOT O 1 bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALIEHHOTO 1 bubnuoreka LIOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
46 1
YMHOKEHHS https://m.edsoo.ru/7f424fd2
47 DopMyIIBl COKPALIEHHOTO 1 bubmuorexa [IOK
YMHOXEHHUS https://m.edso0.ru/7f4251d0
48 PaznokeHrne MHOTO4JICHOB Ha 1 bubmuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOTOUJICHOB Ha 1 bubnuoreka [JOK
MHOXXUTEH OTReR3Y AHR. BESO TP 23 PPR |

[npekTop
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PaznoxxeHrne MHOro4JIEHOB Ha

bu6muoreka [JOK

50 MHOXKHUTEIN L https://m.edsoo.ru/7f4239de
51 PasnoxeHue MHOro4JIeHOB Ha 1
MHOKUTEITN
52 KonTtponbhas pabora o Teme 1
"Anrebpandeckue BolpakeHus"
YpaBHeHue, IpaBUIIa
53 npeoOpa3oBaHuUs ypaBHEHMUS, 1
PaBHOCHJIBHOCTh YPaBHEHU I
JIuneitHoe ypaBHEHUE C OAHOM
o4 NEPEMEHHOMN, pellIeHue JINHEHHBIX 1
ypaBHEHUH
JInHeHoe ypaBHEHUE C OHOMN
55 nepeMeHHoép penieHue meeﬁHLIX 1 bubmorexa [TOK
o https://m.edso00.ru/7f420482
ypaBHEHUU
JIuHeitHoe ypaBHEHUE C OHOM
56 MIEPEMEHHOM, pPelIeHNE JINHEHHBIX 1
ypaBHEHUU
57 Pemenue 3agau ¢ moMoIipro 1 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pewienue 3a1a4 ¢ mOMOIIBIO 1 bu6nuoreka [JOK
YpaBHEHUH https://m.eds00.ru/7f420806
59 Penrenue 3ama4 ¢ MOMOIILIO 1 bub6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
Pemenue 3aga4d ¢ moMonipro bu6mmoreka [JOK
60 . 1
yYpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHoe ypaBHEHME C ABYMS 1 bubmuoreka [JOK
MEPEMEHHBIMH | €T0 rpaduk orlbtpen/#n0.0de0/erLHiE4 ¢G>
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62 JIuneitHoe ypaBHEHME C ABYMS bubmuorexa LIOK
MEPEMEHHBIMH | €70 rpadukK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX bubnuoreka [TOK
YPaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX
YpaBHEHHH C TBYMS NEPEMEHHBIMH
65 Cucrema IByX JIMHEHHBIX
YpaBHEHUH C IByMs IIEPEMEHHBIMU
66 Cucrema IByX JTMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUN bubamorexa LIOK
https://m.edsoo.ru/7f4284de
b K
68 Pemenwne cucremM ypaBHEHHIA nommorexa [10
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemrenue cucrem ypaBHEHHIA
71 Pemenne cucrem ypaBHeHUI
7 KonTponbeHas pabora 1o teme bubnuoreka [IOK
"JIuHelinble ypaBHEHUS" https://m.edsoo0.ru/7f421044
bub. OK
73 Koopaunara Touku Ha IpsiMOi nomorexa L
https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
74 4
HICTOBBIC HPOMERYTIH https://m.edsoo.ru/7f41dff2
75 YucnoBble MPOMEKYTKU
76 Paccrosiare Mex 1y AByMs TOUKaMU

KOOPIMHATHOM IPSIMOU

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
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77 Paccrosiane Muexcz[y ILBE/MH TOYKAMH 1
KOOPJAMHATHOM MPSMOi
78 [IpsmoyronbHas cucrema 1 bubnuoreka [IOK
KOOPAMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema 1 bubnuoreka [IOK
KOOPAMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaukoB, 3aJaHHBIX 1 bubnuoreka [IOK
dopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubmuorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX 1
bopmynamu
83 Urenne rpadMKkoB peaabHbIX 1 bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpa(bI:IKOB peanbHbIX 1
3aBUCUMOCTEHN
bubnuoreka [JOK
8 Howsrne dyicunn L https://m.edsogru/7f41ef06
86 I'padux byaKIIHHA 1
bubnuoreka [IOK
87 CBoficTaa (ymiuni L https://m.edsogru/7f41f078
. . bubnmoreka [JOK
88 Cpoficrsa pymniunil L https://m.edsolcfru/7f41f1fe
bubnuoreka [IOK
89 Juneiinas pynicuns L https://m.edSO(I)J.:rOu/7f427282
. bubnuorexa [JOK
%0 Juneiinas gynkuma 1 https://m.edsogru/7f427412
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91

[TocTpoenue rpaduxa TMHEHHON
byHKIIUN

bubnuoreka [JOK
https://m.edsoo.ru/7f426d1e

92

[TocTpoenue rpaduka THHEHHON
byHKIIUN

93

I'paduk pynkum y =|x|

94

I'padux hpyaknum y =|x|

95

KontponbHas pabora no reme
"Koopaunats! u rpaduxu.
Oynkiun" / Beepoccuiickas
IpoBepoyHas paboTa

bu6moreka [JOK
https://m.edsoo.ru/7f41f50a

96

Hrorosas KoHTpoJIbHAs paboTa /
Bcepoccuiickas npoBepoydHas
pabora

bubnuoreka IJOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX IMOHITUI U
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

98

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METOJ0B Kypca 7 Kiacca,
00001IeHNEe 3HAHUHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f429f32

99

IToBTOpEHKE OCHOBHBIX IMOHITUI U
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METOJI0B Kypca 7 Kiacca,
000011eHe 3HAHUH

101

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJI0B Kypca 7 Kiacca,

bu6moreka [JOK
https://m.edsoo.ru/7f42a27a

0000111eHNE 3HAHUHA

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

15.09.25 07:53 (MSK)

CepTtudukat 6578705DD2B2A84BBE2FA2B5DBBED28E
[evictByeT ¢ 06.03.25 no 30.05.26

Onepatop 340 000 "KomnaHus "TeHsop" |——

27


https://m.edsoo.ru/7f426d1e
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

[ToBTOpEHE OCHOBHBIX MTOHATUH U
102 METOJIOB Kypca 7 Kiacca, 1
0000111eHNE 3HAHUHA

bu6moreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOI'PAMME

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEAHASA OBLLEOBEPA30BATEJIbHAS LLKOJIA N2 706

MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
[npekTop
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jlara uudposbie
Tema ypoka Kontpoasubie | IlpakTtuuyeckue op
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 KBagparnblii KOpeHb U3 yucia 1 bubamorera LIOK
P P https://m.edsoo.ru/7f42d452
[TonsiTre 06 MppalMOHATBEHOM bubnuoreka [IOK
2 1
yucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTMKECHUS 1
UppalMOHATBHBIX YHCE
4 JlecsiTuuHbie TPUOTMKEHUS 1
UPPaLMOHATIBHBIX YHCE
5 JlelicTBUTEIIbHBIC YHCIIA 1
5 CpaBHeHME TEMCTBUTEIBHBIX 1
qHUCe
7 CpaBHEHME IEHCTBUTEIIBHBIX 1
qyuceln
3 Apudmerrueckuii KBaJpaTHBINA 1
KOpEHb
9 VYpaBHeHue BUaa X* = a 1
CBoiicTBa apupmMeTHIECKUX Bbubmuorexa LIOK
10 . 1
KBaJIpaTHBIX KOpPHEH https://m.edsoo0.ru/7f42d862
CBoiicTBa apupmMeTHIeCKUX bubmuorexa [IOK
11 . 1
KBaJIpaTHBIX KOPHEN https://m.eds00.ru/7f42d862
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[Ipeobpa3oBaHue YHCIOBBIX
12 BBIPAXKEHUI, COIEPKALLINX 1 bubmorexa HOK
p ’ p https://m.edso0.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeoOpa3zoBaHme YNCIOBBIX
13 BBIPAXKEHUM, COIEPKAIITUX 1 bubmmorexa [JOK
p > CONCPIRAL https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YNCIOBBIX
14 BI)II) a)KI;HI/Iﬁ CoAep KaIInX 1 bubmorexa HOK
p > COnepat https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHme YNCIOBBIX
15 BBIPAXKEHUM, COIEPKAIITUX 1 bubamorexa LIOK
P » conepaall https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
bub6nuoreka [JOK
16 1
(CTETICHB C LENLIM TIOKA3ATEIEM https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUCh YuCiIa.
Pa3mepsl 00BEKTOB OKpPYKAIOIIIETO
17 Mupa (0T 2JIEMEHTAPHBIX YaCTHIL JI0 1 bubnuoreka [IOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUIUTETHHOCTH MPOIIECCOB B
OKPYIKAOIIEeM MHUPE
18 CBOIICTBA CTEIICHH C LIEJIBIM 1 bubmuoreka [JOK
MOKa3aTeyIeM https://m.edso00.ru/7f435648
19 CBoiiCTBa CTETICHH C IIEJIBIM 1 bubnuoreka [JOK
MOKa3aTeyIeM https://m.edso00.ru/7f435648
20 CBolicTBa CTENEHH C LIETBIM 1 bubnuoreka [JOK
MoKazaTresneM https://m.edso0.ru/7f435648
21 CBolicTBa CTENEHU C LIETBIM 1 bubnuorexa [JOK
MoKa3areyieM :
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29 CBoJCTBa CTENEHU C LIEIBIM 1 bubmuorexa LIOK
ITOKa3aTeseM https://m.edsoo.ru/7f435ed6

23 KBanparHblii TpéxwieH

24 KBanpartHbiii TpéxuwieH

o5 Pasnoyxenue kBagpaTHoro 1 bubmuoreka [IOK
TpE€XWiIeHa Ha MHOXUTEIN https://m.edsoo.ru/7f42fd38

26 Paznoxenue kBagpaTHOro 1 bubnuoreka [IOK
TpEXUJICHA HA MHOXKUATEIN https://m.edsoo.ru/7f42fd38
Kontponbnas pabora no remam

27 "KBanparssie kopHu. CreneHu. 1 1 bubmmorexa LIOK
Keaparsii tpexie” https://m.edsoo.ru/7f42ec80

bubnuoreka [IOK

28 Anrebparrieckas 1pode ! https://m.edsogru/7f430382
JonycTuMeble 3Ha4YeHUS

29 MEPEeMEHHBIX, BXOSIINX B 1
anredpanvecKue BoIpasKeHUs
JlomycTuMble 3HaUYCHUS

30 MIEPEMEHHBIX, BXOJIAIINX B 1
airedpanvecKue BbIpaKEHUs

31 OCHOBHOE CBOIMCTBO 1 bu6mmoreka [JOK
anredbpanveckon Apodu https://m.edso0.ru/7f4308e6

% | Cospamenne spobei ! s Tie2s8s

bubnuorexa [{OK
33 Coipamerie 1pobeii 1 https://m.edsogru/7f430f44
34 Coxpaiertie podeit : ]r?tltd:s?/l;r(r)mfgsigﬁﬁf430f44
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CnoxeHue, BBIUUTAHUE,
35 HOKEHUE U JIeJIEHUE 1 Bubmrorexa [IOK
™ . https://m.edso0.ru/7f43128¢
anredpandeckux apodei
CnoxeHue, BEBIYMTAHUE,
36 MHOXXCHUE U JICTICHUE 1 bubmiorexa LIOK
Y 8 . https://m.edsoo.ru/7f4315c0
anredpandecKux apoodei
CloxeHue, BBIUUTAHUE,
37 HOKEHUE U JIeJICHNUE 1 Bubmorexa [IOK
™ . https://m.edsoo.ru/7f4318c2
asnredpandeckux Apooei
CnoxeHue, BEBIYUTAHUE,
38 MHOXXCHHE U JICTICHUE 1 bubmmorexa LOK
Y A . https://m.edsoo.ru/7f431a20
anredpandecKkux apodei
IIpeoOpa3oBanue BEIpaKEHUH,
39 cop e >II<)a ux anred znqecxne 1 Brbmiorexa OK
Fiepralil p https://m.edso0.ru/7f43259¢
Ipoou
[IpeoOpa3oBaHue BRIPAKEHHIA,
40 cop e >IF<)a X ajured I;qucxne 1 Brbmorexa [IOK
ACPait P https://m.eds0o.ru/7£432736
npobu
[IpeoOpazoBanue BhIpaXEHUH,
41 coJiep KaIMX aNreopandecKue 1 Brbmiorexa OK
Fiepratil p https://m.edso0.ru/7f432736
npoou
42 Kontponbnas pabora no reme 1 1 bubmuorexa [IOK
"Anrebpanyeckas 1poOp" https://m.edso0.ru/7f431d36
bubmuoreka [JOK
43 Keazpatiioe ypasierine ! https://m.edsoo.ru/7f42eela
bu6moreka [JOK
44 H 1
SHOTHOS KRAIPATHOC JPABHENHE https://m.edsoo.ru/7f42eela
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45 Henonnoe kBaapatHoe ypaBHEeHUE 1 bubmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopMyita KOpHEN KBAJPATHOIO 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opMyita KOpHEH KBaJpaTHOIO 1 bubnuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f3f6
48 dopmyia KOpHEN KBapaTHOr O 1 Bbubmuorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnuoreka [IOK
49 Teopena Bitera L https://m.edsogru/7f42fef0
>0 Teopema Biiera 1 Et?;i?/yllr(r)::gsigﬁﬁmsoo?a
51 Pemenue ypaBHeHUH, CBOAAIIMXCS 1 bubmuorexa [IOK
K KBaJIpaTHbIM https://m.eds00.ru/7f43c542
59 Pemenue ypaBHeHM, CBOASIIMXCS 1 bubnuoreka [IOK
K KBaJPAaTHBIM https://m.edsoo0.ru/7f43c3d0
53 [IpocTeitmme apoOHO- 1 bubnuoreka [IOK
palMOHAJIbHBIE YPAaBHEHUSA https://m.eds00.ru/7f4328c6
54 [Ipocreiimue npoGHO- 1 bubmuorekxa [JOK
palMOHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienue TeKCTOBBIX 3a7a4 C 1 bu6muoreka [JOK
MOMOIIBIO KBaIPATHBIX YPaBHEHUMN https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCcTOBBIX 3a7a4 C 1 bubmuoreka [JOK
MMOMOIIBIO KBAJIPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42{8f6
57 Kontponbnas pabota no reme 1 bubnuoreka IIOK
"KBanparHble ypaBHEeHUS" https://m.edsoo0.ru/7f4301f2
58 JInHeliHOEe ypaBHEHHE C IBYMS 1
TIEPEMEHHBIMH, €ro rpaduK, Onepatop 30 000 "Komnakus "Tensop" |———
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MIPUMEPHI peIlIeHHs] ypaBHEHUI B
LEJIBIX YUCIIaxX

59

JIuneliHoe ypaBHEHUE C ABYMsI
MIEPEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PELLICHUS] YPAaBHEHUN B
LeJIBIX YUCIIaxX

60

JInneliHOe ypaBHEHME C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEIICHUS] YPAaBHEHUN B
LENBIX YUCIIaX

61

Pemrenue cucreM AByX JTUHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

62

Pemrenne cucreM AByX JTMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH

63

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C IByMsl [IEPEMEHHBIMU

64

IIpuMepsl perieHus CUCTeM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

65

IIpumepsl pemeHus cCucTeM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'paduueckast UHTEPIIpETALIS
YPaBHEHUS C IBYMS IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6munoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckast UHTEpIIpETALIS
YpPaBHEHHUS C IByMs [IEpEMEHHBIMU

bu6moreka [JOK
NEtRS: Am. edsoR. UL 7 f:
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U CUCTEM JIMHEHHBIX YPAaBHEHUH C
IBYMs IEPEMEHHBIMU

Pemenne TekCTOBBIX 3a1a4 C

08 ITOMOIIBIO CUCTEM YPAaBHEHUI
69 Pemnrenuie TeKCTOBEIX 3a51a4 C
IIOMOILBIO CUCTEM YPaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOIIbIO CUCTEM YpaBHEHUN
71 UwucroBbie HEPABEHCTBA U UX
CBOIICTBa
79 UucrioBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOI TIEpeMeHHOM
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.eds00.ru/7f42c692
JIvHeiiHbIe HEpaBEHCTBA C OHOMN bubnuorexa [{OK
75 .
IIEPEMEHHON U UX PELICHUE https://m.edso0.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OAHOMN
MEPEMEHHON U UX PELICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOW MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTteMbl JIMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOW MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2c
79 CucteMbl TMHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX pEIIEHUe
N3o0pakeHne penieHus
80 JIMHENHOI 0 HEPABEHCTBA U UX bubamorexa LIOK

CHUCTEM Ha YHCJIOBOU MPsIMOH

[npekTop
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N300pakeHne perieHus
81 JIMHEWHOTO0 HEPABEHCTBA U UX 1 bubmorexa HOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOW MPSIMOM
KonTtponbhas pabora o remam
82 "HepaBencrBa. Cuctembl 1 1
ypaBHeHUI"
bubnnoreka [IOK
83 Housmue pymiwn ! https://m.edSO(I)l.ru/Yf433c12
84 O6nacte onpeneneHus u 1 bubnuorexa [[OK
MHOKECTBO 3HaYCHHUN (DYHKIIUN https://m.edsoo.ru/7f433d84
85 CrniocoOwI 3aanus QyHKIUN
86 I'padux GpyHKIIIN
87 CaoiicTBa QyHKINH, HX 1
oToOpaXkeHHe Ha rpaduke
88 UYrenue u nocTpoeHue rpadukoB 1
byHKIMHA
89 [Tpumeps! rpadukoB GyHKIUA, 1
OTPAKAIOIINX PEATBHBIC ITPOIECCH
0 | wapamye mponopuonamome | 1 BuGioresa LIOK
SABHCHMOCTH, HX Tpadui https://m.edsoo.ru/7f434bbc
91 I'unepOona 1
bubnuoreka [JOK
%2 Pinepbona 1 https://m.edsolcfru/7f4343e2
%3 Ppacpuk gyt y = x* ! Et?;:?s?;lr?::;sigroulléf434572
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OyHKIUU Y =X3, Yy = X3, Y = vX, Y =

bu6mmoreka [JOK

94 .
[X|; rpaguieckoe pemenue https://m.edso00.ru/7f434d38
YPaBHEHUH U CUCTEM YpaBHEHUMU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB KYpCOB 7 U 8 KJ1acCOB,
95 0000111eH1E 3HAHUH / bubmmorexa LIOK
. https://m.edsoo.ru/7f4371aa
Bcepocculickas mposepodHast
pabora
Hrorosast koHTponbHAs paboTa /
96 Bceepoccuiickas npoBepouHas Bubmrorexa [IOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHSATHH H
97 METO/IOB KYpCOB 7 U 8 KJIaCCOB,
000011eHNEe 3HAHU
[ToBTOpEHKME OCHOBHBIX MMOHATUI U
98 METOIOB KYpCOB 7 U 8 KJ1acCOB Bubmorexa HOK
HOB KYP . ’ https://m.edso00.ru/7f43736¢c
000011IeHrE 3HAHU
[ToBTOpEHNE OCHOBHBIX MOHATHH H
99 METOH0B KYPCOB 7 U 8 KJIaCCOB Bubmiorexa IIOK
HOB 3P . ’ https://m.edso00.ru/7f437510
000011eHNE 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHATUI U
100 METOJIOB KYpCOB 7 U 8 KJ1acCoB Bubmorexa HOK
FOB KYP . ’ https://m.eds00.ru/7f4376b4
0000I11[eH1E 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmoreka [JOK
101 METO/IOB KypcOB 7 U 8 KJIaCCOB,

000011IeHNE 3HAHUH

https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX MTOHATUH U
102 METOJIOB KypCOB 7 M 8 KJIacCoB, 1
0000IIICHIE 3HAHMIA

bu6moreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Kontpoapueie | IMpakruueckue fll?.y‘leﬂﬂﬂ (I)Iﬁg)al;OBaTeJILHble
padoThI padoThI pecypebi
PannonaneHbie yncna,
1 VPPALMOHAIbHBIE YNCIIa, KOHEUHbIE 1
1 OECKOHEYHBIE IeCATUIHBIE IPOOH
MHOXECTBO JIEUCTBUTEIBHBIX
2 YHUCe; IeHCTBUTENbHBIE YHCIIA KaK 1
OCCKOHEUHBIC JCCATUIHBIC TPOOH
B3aumuo ogHO3HaUYHOE
COOTBETCTBUE MEXY MHOXECTBOM
3 JIEUCTBUTENBHBIX YUCEN U 1
MHOKECTBOM TOUEK KOOPIUHATHON
IPSAMOU
CpaBHEHHE TEUCTBUTEIHHBIX YHCEIT,
4 apudmeTnyeckue AeHCTBUS C 1
JNEHUCTBUTENBHBIMU YHCIIAMU
5 [TpubnuxénHoe 3HaUeHNE 1
BEJIMYMHBI, TOYHOCTh IPUOIHKEHUS
OkpyrieHue yncen
OkpyriieHue yucen 1
3 [Ipukuaka 1 orieHKa pe3yabTaToB 1
BBIYHCIICHUM
9 [Tpukuaka 1 OlleHKa pe3ynbTaToB 1

BBIYHUCIIEHUN

[npekTop
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JIunelinoe ypaBHeHue. Pemenue

bu6mmorex [JOK

10 P aBIieHHH’ CBOAMIIXCA K https://m.edsoo.ru/7f43bf66
JTUHEWHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YpaBHEHUH, CBOJSALLUXCS K
JUHEWHBIM
KBanparnoe ypaBuenue. Pemenue
12 ypalflfeHHﬁ, cy]})ogv{mnxcsr K bubamorexa LOK
https://m.edso0.ru/7f43c542
KBa/IpaTHBIM
KBanpatHoe ypaBHenue. Pemenne
13 ypalflfeHnﬁ, (Zf();[ﬂmnxm K bubmorexa [IOK
https://m.edsoo.ru/7f43c542
KBa/IpaTHBIM
14 bukBanpartHele ypaBHEHUs bubmmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perienus: ypaBHEHHI
16 TpeTbel U 4eTBEPTOMN CTeneHen
pa3ioKeHUEM Ha MHOKUTETU
[IpuMeps! perieHus ypaBHEHU I
17 TPETbEN U 4ETBEPTOM CTENEHEN
Pa3IoKEHUEM Ha MHOKUTEIN
18 Pemenne npoOGHO-pariioHaATBHBIX bubnuoreka [IOK
YpaBHEHU U https://m.eds00.ru/7f43c9b6
19 Pemenne npoOHO-panimoHaIbHBIX bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 337124

anre6panqe0KHM MCTOJOM

Onepatop 340 000 "KomnaHus "TeH3op"
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21

Pemenne TekcTOBBIX 3aa4
anreOpandecKuM METOI0M

22

Penrenue TekCTOBBIX 3a/1a4
anreOpanvyeckKuM METOI0M

23

KonTponbhast pabota no teme

"VpaBHEHHUSI ¢ OTHOW MTEPEMEHHOM'

24

YpaBHEHUE ¢ ABYMsI IEPEMEHHBIMU
U ero rpaguk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHHE ¢ AByMS IEPEMEHHBIMH
U ero rpaduk

bubmmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C IBYyMsI IEPEMEHHBIMU
U €€ penieHue

27

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHHI C IBYMSI IEPEMEHHBIMU
U €€ pelieHne

28

CucreMa IBYX JIMHEHHBIX
ypaBHEHUH C ABYyMsI IEPEMEHHBIMU
U €€ peleHne

29

Cucrema 1ByX JUHEHHBIX
YPaBHEHHI C IBYMSI IEPEMEHHBIMU
U €€ pelieHne

30

Pemenue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JUHEWHOE, &
JIpyroe — BTOPOM CTEIEHU

bu6muoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pewienue cucreM IByX ypaBHEHUH,
OJHO U3 KOTOPBIX JIMHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU

bu6moreka [JOK
https://m.edsoo.ru/7f43d55a
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32

Pemienue cucrem IByX ypaBHEHHIH,
OJIHO M3 KOTOPBIX JINHEHHOE, a 1
JIpyroe — BTOPOM CTETICHU

33

Pemenune cucrem IByX ypaBHEHHIA,
OJIHO U3 KOTOPBIX JIMHEWHOE, a 1
Jpyroe — BTOPO CTEIECHU

34

I'padmueckas naTeprIpeTaius
CUCTEMBI YpaBHEHUH C IBYMsI 1
IEPEMEHHBIMU

35

Pemrenue TekcTOBEIX 3a51a4
areOpandeckuM crocooom

36

Pemenue TekcToBBIX 3a1a4
anreOpandecKuM crocooom

37

KonTponpsHas padbora no treme
"Cucrembl ypaBHEeHHI"

38

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

39

YucnoBble HEPABEHCTBA U UX
CBONCTBA

bu6moreka [JOK
https://m.edsoo.ru/7f43ad5a

40

JInHeliHble HEPABEHCTBA C OJHON
HEPEMEHHON U UX pelIeHne

bubmuoreka IJOK
https://m.edsoo.ru/7f43af08

41

JIuHeliHble HEPABEHCTBA C OJHOMN
NIEPEMEHHON U UX PELICHHE

bu6munoreka [JOK
https://m.edsoo.ru/7f43af08

42

JIuHeitHble HEpaBEHCTBA ¢ OAHOM
IIEPEMEHHON U UX PEIICHUE

bu6nuoreka [JOK
https://m.edsoo.ru/7f43af08

43

CucremMbl TMHEMHBIX HEPABEHCTB C
OJITHOM IIEPEMEHHON U UX PEILICHUE

Onepatop 340 000 "KomnaHus "TeH3op"
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CucreMbl THHEHHBIX HCPAaBCHCTB C

44 . . 1
OJTHOM NMEPEMEHHON U UX PELIeHUe
45 CucTeMbl TMHEHHBIX HEPABEHCTB C 1
OJIHOW MEPEMEHHOM U UX PEUICHUE
46 KBanparHble HEpaBEeHCTBA U UX 1 bubnuoreka [IOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanparHsle HEpaBeHCTBA U UX 1 bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX 1 bubmuorexa [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX 1
pereHue
50 KBanpaTHble HEpaBeHCTBA U UX 1
perieHue
I'paduueckas naTepnperanms
51 HS g;eHCTB u CI/ICTEMpHe EIIIBeHCTB c 1 bubmmorexa LIOK
p p https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckast uHTEpIpeTALMS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C 1
JBYMS IEpEMEHHBIMU
53 Kontponbnas pabora mo reme 1
"HepaBenctpa"
54 KBanparuunas gyHkuus, e€ rpapux 1 bubmuorexa [IOK
Y CBOWCTBA https://m.eds00.ru/7f4396¢6
55 KBaaparnunas pyHkmnus, e€ rpaduk 1 bubnuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f439842
56 KBanparnunas pynkmnus, e€ rpaduk 1 bubnuorexa [{OK
¥ CBOIMCTBA OrigeeieR 7AR. 8ASo TP 3G |
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57

[Tapabona, KOOpAMHATHI BEPIITHHBI
napabosbl, 0Cb CHMMETPHH
napaboIb

bu6moreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napaboibl, 0Cb CHMMETPUU
napaboJIbI

bubmuoreka [JOK
https://m.edsoo.ru/7f43a03a

59

[MTapabona, KOOpAMHATHI BEPLIHHEI
napaboJibl, 0Cb CHMMETPUU
napabosl

bu6moreka [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KOOpAUHATHI BEPIIUHBI
napaboibl, OCb CHMMETPUH
napaboJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[TapaGoma, KOOpAMHATHI BEPLIHHEI
napaboibl, 0Cb CHMMETPUH
napabosl

bubmmoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOpIMHATHI BEPIIUHBI
11apaboIibl, 0Cb CHMMETPHU
napaboIbI

63

I'paduku Gyakmmii: y = kX, y = kx +

b, y=k/x, y=x3, y=vx, y=[X|

64

I'padpuxu Gynkmmii: y = kx, y = kx +

b, y=k/x, y=x°, y=vX, y=x|

65

I'paduxu Gynkmmit: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[x|

66

I'paduxu Gynkmmit: y = kx, y = kx +

b, y=k/x, y=x3, y=VX, y=|

67

I'padpuku dynkumii: y = kx, y = kx +

b, y=k/x, y=X°, y=VX, y=X|

1
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68 I'paduxu Gynkmmit: y = kx, y = kx + 1
b, y=k/X, y=x°, y=VX, y=x|

69 KontponbHas pabora o teme 1 1 bubnuoreka [IOK
"OyHKIun" https://m.edsoo.ru/7f43ab84

70 [TousiTHE YMCIOBOM 1 bubnuoreka [JOK
IIOCJICAOBATENBHOCTH https://m.edso0.ru/7f43e6c6
3alaHue MOCIe10BaTEIbHOCTH

71 eKyppEeHTHOH GpopMyIioif u 1 bubamoreia LIOK
Peitybp . Py https://m.edsoo.ru/7f43ebda
dbopMyIoi N-ro YieHa

7 Apudmernueckas u 1 bubnuoreka [IOK
reoMeTpuyecKast Iporpeccuun https://m.edsoo.ru/7f43ed7e
Apudmernueckas u bubnuoreka [IOK

73 1
reomMerpuyecKas Iporpeccuu https://m.edsoo.ru/7f43f3b4
®opMyIIbl N-TO YIEHA

74 apudmeTnyecKkoit u 1 bubmuoreka [IOK
F€OMETPUYECKON TPOTPECCH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YIEHOB
®opMyIIbl N-TO YIeHA

75 apudMeTHIeCcKon u 1 bubmuorexa [IOK
reOMETPUUYECKOM MPOrpeCcCuid, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YIEHOB
®opMyIbl N-TO YIeHa

76 apudmeTnyecKoi u 1 bubmuoreka [JOK
F€OMETPUUYECKON TPOrpeCCHil, https://m.edso0.ru/7f43f0c6
CYMMBI IIEPBBIX N YIEHOB

77 ®opmyJibl N-TO WieHa 1 bubnuorexa [{OK
apudMeTnyecKoi u https://m.edsoo.ru/7f43f72e
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F€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

78

®opmyiel N-To wieHa
apudmeTnyecKoi u
T€OMETPUYECKON IIPOrPeECCU,
CYMMBI [IEPBBIX N YICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ieHoB
apudmeTnyecKoi u
reOMETPUYECKON IIPOrpeccuil
TOYKAMHU HA KOOPAMHATHOU
IUIOCKOCTH

80

N300parkeHue 4IeHOB
apudMeTnIecKoi u
T€OMETPUUYECKON IIPOrpecCuil
TOYKAMH Ha KOOPJAUHATHOU
IJIOCKOCTH

81

JInHelHbIA 1 DKCIOHEHIIUATIbHBIN
poct

82

CrnoxHble TPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHble IMPOLCHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Kontponbnas padora mo reme
"YucI10BbIE ITOCIE0BATENLHOCTH'

bu6moreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, o6o0IIEeHNE U
cHCTeMaTu3alus 3HaHWH. 3aInCh,
CpaBHEHUE, ACHCTBUS C
JICHCTBUTEILHBIMH YHCIIAMH,

YUCJIOBad MmpsiMast

[npekTop

A AAME T
HORYMERTTT

AFHACA -
ANVICATT SJTERT
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86

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3alus 3HaHU.
[IpoueHTHI, OTHOLIEHUS, TPOITOPLIHI

87

[ToBTOpenue, 0600IICHHE 1
cUcTeEMaTH3alyg 3HAHUN.
Oxkpyrienue, npuOIM>KeHUe, OI[eHKa

88

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apHU(PMETHICCKUM
CIIOCOOOM

bub6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3anus 3HaHui. Pemenune
TEKCTOBBIX 3a/1a4 apu(PMETHISCKUM
CII0OCOOOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHIE U
cHcTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apu(PMETHICCKUM
CII0COOOM

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHme, 06001IeHIE U
CHCTEMaTHU3allusl 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BLIpa)KeHPIﬁ, AOIMYCTUMBIC 3HAUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHmEe, 06001IIEHUE U
CHCTEMaTHU3allusl 3HAHUH.
[IpeobGpazoBanue anredbpandecKux
BI)Ipa)KeHI/II\/JI, AOIMYCTUMBIC 3HAUCHUA

bubmmoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenue, 0600IICHNE 1
CHUCTEeMaTH3alus 3HaHUM.

bu6moreka [JOK
https://m.edsoo.ru/7f4446f2
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[Ipeobpa3zoBanue anredpanveckux
BBIPAXEHU, TOMYCTUMbIE 3HAUCHUS

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [JOK

94 [IpeoOpa3oBanue anredpanuecKux https://m.edsoo.ru/7f444a94
BBIPQXXCHHH, TOMYCTUMbIE 3HAUECHUS
[ToBTOpenue, 06001IeHIE U
cucremaTtuzamus 3HaHu. OyHKIUH: bubnuorexa [{OK

95 .
[IOCTPOECHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHiA
[ToBTOpenue, 06001IeHIE U

96 cucremaTru3amus 3HaHu. OyHKIUM: bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHi
[ToBTOpenue, o6o0IIEeHNE U

97 cucremaTtu3aius 3HaHu. OyHKIUM: bubmuoreka [JOK
MMOCTPOECHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
b yHKIHA
[ToBTOpeHme, 06001IeHIE U

08 CUCTEMaTu3alus 3HaHU. OyHKIMY: bubnuoreka [TOK
MMOCTPOECHUE, CBOMCTBA N3YUYEHHBIX https://m.eds00.ru/7f4452e6
b yHKIHiA
[ToBTOpeHmEe, 06001IIEHUE U

99 CHUCTEMaTHU3aLIMs 3HAHUM. bubnuoreka [JOK
['padpuaeckoe pernieHne ypaBHEHHI https://m.edso0.ru/7f445516
U UX CUCTEM

100 [ToBTOpenue, 0600IICHNE 1

cUCTEMAaTH3aIA 3HAHUN.

[npekTop
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I'paduueckoe penienne ypaBHeHUH
U UX CUCTEM
101 HroroBast KOHTpOJIbHAs paboTa 1 1
102 O606HjeHI/Ie A CUCTEMATU3ALM 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 102 5
[MPOTPAMME

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEHASA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
[npekTop
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsIeMoOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTaTa
1 Yucna v BEIYUCICHUS
11 BreimonusaTe, coueras  yCTHbIE W IHUCbMEHHBIE  MPUEMBI,
' apupMeTHIECKUE NEHCTBUS C PalliOHAIBHBIMU YUCTIaMHU
Haxonute  3HayeHUsT  YUCIOBBIX  BBIPQXKEHUH,  MPUMEHATH
1.2 pa3zHo00pa3HbBIE CITOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHUH JPOOHBIX
BBIPXXECHHH, COACPKAITUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH
[lepexomuts OT oOmHOM (OpMBI 3amUCH  4YHCET K JPYrou
13 (mpeoOpa3oBpIBaTh  JECATUYHYIO  JOpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHHMBATH U yIOPSAA0YUBATH pAllMOHAIBHBIC YHCIIA
1.5 OKpyrasTh yucia
BhINONHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHHM, OLICHKY
1.6 3HAYEHUW YHUCIOBBIX BBIPAKCHUN. BBINONHATH JOEUCTBUS €O
CTENEHSIMHU C HATyPaTbHBIMH TTOKA3aTEISIMU
17 [IpuMeHATh TpU3HAKU JIETUMOCTH, PA3JI0KEHHE Ha MHOXKUTEIU
' HaTypaJbHBIX YUCEI
Pemlate  mpakTUKO-OpHMEHTHUPOBAHHBIE  3aJayd, CBS3aHHBIE C
OTHOIIEHUWEM  BEJIMYMH,  MPOMOPIHOHATBLHOCTHIO  BEJIUYHUH,
1.8 MPOIICHTAMH, WHTEPIPETUPOBATh PE3yJAbTaThl PEIICHHS 3a7ad ¢
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PaCCMATPUBAEMBIX
00BEKTOB
2 AnreOpanvecKkre BEIPOKCHHS
21 Hcnonb3oBaTh anreOpanyecKkyrd TEPMHUHOJIOTHIO M CHMBOJUKY,
' MIPUMEHSATH €€ B MPOIIECCE OCBOCHUS YI€OHOT0 MaTepurasa
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29 Haxomuts 3HaueHUsA 6YKBeHHLIX BLIpa)KeHI/Iﬁ npu  3aJaHHBbIX

SHAYCHUAX IMCPEMCHHBIX

23 BoinonHsaTe mpeoOpa3zoBaHUs IIEIOT0 BBIPAKEHHUS B MHOTOWIEH
MPUBEJICHUEM MTOI00HBIX CIaraeMbiX, pACKPBITUEM CKOOOK

BhINONHATE YMHOXKEHNE OJHOYJICHa HA MHOT'OWIEH U MHOTO4JIeHa Ha
24 MHOT'OWJIEH, HPUMEHATHh (OPMYNbl KBaJgpaTra CyMMbl M KBajpaTa

pa3HOCTH

OcyniecTBiIATh  pa3jaoKEHUE MHOIOWIEHOB Ha MHOXHUTEIU C
2.5 MTOMOIIBIO BEIHECEHHS 32 CKOOKHM O0IIEro MHOXKHTEISI, TPYIIUPOBKU

cllaraéMbIX, IPUMEHEHUs POPMYIT COKPAILIEHHOTO YMHOXKEHHUS

26 HpI/IMCH}ITB npeo6pa3013aHI/151 MHOT'OYJICHOB JIS1 pCIICHUS PpA3JIMYHBIX

3aaa4 U3 MaTCMaTuK, CMCXKHBIX ITPEAMETOB, U3 peanLHoﬁ IMMPAKTHUKN

”7 Vcnonb30BaTh CBOMCTBA CTENECHEH C HATYpPaJbHBIMHU MOKA3aTEIISIMU
JUTSL IPe0Opa3OBaHUs BEIPAKCHHM

3 VYpaBHEHUS U HEPABEHCTBA

Pemate snuHElHBIE ypaBHEHHS C OJIHOW IEPEMEHHOM, MPUMEHSS
3.1 MpaBmUJIa MEepPexo/ia OT UCXOAHOIO YPAaBHEHHUS K PAaBHOCUIIBHOMY €MY.

HpOBepHTL, SABJISICTCA JIX YUCJIO KOPHEM YPaBHCHUSA

3.9 [IpumensaTh rpaduueckue METOAbl MPH PEHICHUH JHMHEWHBIX
YPaBHEHUH U UX CUCTEM

33 [lonOupare mnpuMepbl map 4MCed, SBJISIOUIMXCA pelIeHHEM

JIMHEHMHOTO YpaBHCHHSA C ABYMs IICPECMCHHBIMU

CtpouTh B KOOpAMHATHON TNIOCKOCTU I'pa UK JMHEHHOrO ypaBHEHUS
3.4 C IBYMsI IIEPEMEHHBIMH; TOJb3YACh TpauKOM, IPUBOAUTH IIPUMEPHI

peUICHUS YPABHCHUA

35 Pemate cucrtembl JIByX JIMHEWHBIX ypaBHEHUM C  JAByMS
MePEeMEHHBIMH, B TOM YHUCIIe TpadudecKu

CocTaBisTh U peniaTh JMHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH MO YCIOBUIO 3a/1a4, HHTEPIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4y I10Jy4E€HHBIN PE3yJIbTAT

4 Koopnunate! u rpadpuxu. yHkiun

N3o0pakath HA KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJlaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alHUCHIBATh

YHUCJIOBBIC TPOMEIKYTKH Ha anre6pa1/1quKOM A3BIKEC
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143 OTtmedaTs B KOOPAWMHATHOM TIUIOCKOCTH TOYKH 1O 3aJaHHBIM
' KOOpIMHATAM
43 CrtpouTts rpaduku 1uHedHbIX QyHKUUNA. CTpOUTH rpaduk QyHKIUU Y
' = [x]
OnuceiBaTh ¢ MOMOIIbIO (QYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXY
4.4 BETUYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOIUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Torumate rpaduueckuii Ccrnoco0 TpPEeACTaBICHUS U aHaIu3a
4.6 nHpOpMAIUU, HW3BJICKAaTh U HHTEPIPETUPOBATh HHOOPMALMIO W3
rpaduKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHBIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa30oBaTeIbHOIT MPOrpaMMbl OCHOBHOT0 0011I€er0 00pa30BaHusI
pe3yJbTaTa
1 UYucna v BBIYUCIICHUS
Hcnonmp30BaTh  HAayYalbHBIE  MPEACTABICHUS O  MHOXECTBE
11 NEUCTBUTEIBHBIX YHCEN JUIsl CPABHEHUS, OKPYTJICHUS U BHIYUCIICHUH,
' n300paxarh JEHCTBUTENbHBIC YHCIA TOYKAMH HAa KOOPIUHATHOMN
IpsIMOM
[IpumeHsaTh MOHATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS,
12 HaXOJWTh KBAJpPATHBIC KOPHH, WCIONB3ysd MPU HEOOXOIUMOCTH
' KaJTbKYJISTOD, BEITIOTHSTH peoOpa3oBaHUs BBIPKCHHUH,
CoJIep KaIIuX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOpHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCET C IOMOIIBIO
. JECATUIHBIX APOOeH u cTenenei uncna 10
2 AnreOpandeckue BhIpaKeHUs
[IpuMeHsITh MOHATHE CTENEHU C LIEJbIM MOKa3aTelieM, BBIIOIHAThH
21 npeoOpa3oBaHus BBIPAKEHUH, COAEPXKAIIUX CTEMEHU C IEeIbIM
MoKa3areneM
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BBINOMHATE  TOXKAECTBEHHBIE TMPeoOpa3oBaHUs  PalMOHATBHBIX
2.2 BBIP@KEHHII HA OCHOBE NPaBWJI JACHUCTBUN HaJ MHOIOWICHAMU W

anredpanvyeckKuMH IpoosiMu

2.3 PacknanpiBaTh KBaJIpaTHBIN TPEXUWIEH HA MHOKUTEIH

24 [IpumensTh peodpa3oBaHUsl BHIPAKEHUN ISl pEHICHHS Pa3IUYHbIX
3a/1a4 U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOMN MPaKTUKH

3 VYpaBHEHHS 1 HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS U palOHAIbHbIE
3.1 YPaBHEHUsI, CBOASIINECS K HUM, CUCTEMBI IBYX YPaBHEHUU C IByMS

IICPEMCHHBIMHA

[IpoBoanThe mpoCTEHIINE MCCIECIOBAHUSA YPAaBHEHUHM M CHUCTEM
3.9 ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuecKux
npeacTaBieHui (ycTaHaBIUBATh, UMEET JIM YpaBHEHUE WM CHCTEMa

YPaBHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEE)

Ilepexoaute OT cilOBeCHOM (OpPMYTUPOBKM 3a7aud K €€
33 anredpanvecKkoil MOJIEIHN C IMOMOILBIO COCTABIICHUSI YPAaBHEHUS WUIIU

CHUCTEMBI ypaBHCHI/II\/JI, HHTCPHPECTUPOBATE B COOTBCTCTBHH C

KOHTEKCTOM 3a/1a4M MOJIYYEHHbIN pe3yibTar

[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB [UI CpPAaBHEHUS,
34 OLICHKH, peliaTh JUHEHHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHON U UX
CUCTEMBI, TaBaTh rPaPpUUECKyI0 MILTIOCTPALIUIO MHOKECTBA PEeLICHUN

HCEpPAaBCHCTBA, CUCTCMbI HCPABCHCTB

4 DyHKIUN

IlonmMatrs M HCIONIB30BATH q)yHKIII/IOHaJ'II)HBIe IIOHATUA U SA3BIK
41 (TepMHUHBI, CHMBOJIMYECKHE OOO3HAYECHUs), OINPEACNATh 3HAUYCHHE
(GYHKIUU 110 3HAYCHUIO apTyMEHTa, ONPEACIsATh CBOWCTBA (DYHKIHH

1o e€ rpaduKy

CtpouTts rpaduku 3MeMeHTapHbIX QYHKIUN BUA:

y=k/x

4.2 J=kix

, Y =X,y = X3, Yy = [X|, onuchIBaTh CBOMCTBA YHCIOBOM (YHKLUU IO €€
rpadguky

Onepatop 340 000 "KomnaHus "TeHsop" ———
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9 KUIIACC

Kon IIpoBepsiemble nIpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTaTa
1 Uucna v BBIYUCICHUS
11 CpaBHMBaATh U YNOPSAOYMBATH PAllMOHAIBHBIE U MPPALMOHAIBHBIC
' yucia
BrinonHsaTh apudmeTnueckue IeHCTBUS ¢ palliOHATFHBIMUA YHCIIAMH,
1.2 coderasl YCTHbIE M MMCbMEHHBIE TPUEMBI, BBITIOJHSITH BEIYUCICHUS C
HWppalMOHAJIbHBIMUA YHCIIAMU
13 Haxomute 3HaueHHs cTeneHer C LUENbIMU MOKa3aTeIs MU U KOPHEM,
' BBIUMCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHHI
14 OKpyriisitb  ACUCTBUTENbHBIE  YKCIA, BBIIOIHATH  HPUKUIKY
. pe3ynbTaTa BEIUACICHUMN, OLIEHKY YMCIOBBIX BBIPAKECHUI
2 VYpaBHEeHHS 1 HEpaBEHCTBA
21 Pemiate nuHEWHBIE W KBaJApaTHBIE YPAaBHEHUS, YpaBHEHHS,
. CBOJISIIIIMECS] K HUM, TIPOCTeHIIINEe APOOHO-pAIlMOHATIbHBIE YPaBHEHUS
Pemars cuctemsbl AByX TMHEWHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SBIISIETCS
JINHEHHBIM
Pemarp TekcTOBBIE 3a/1aun anredpandeckKuM CrocodoM ¢ MOMOIIbIO
2.3 COCTABJICHHSI YPAaBHEHHUSI WJIM CHCTEMBI JIByX YPaBHEHHM C JIBYMs
MIEPEMEHHBIMU
[IpoBoauTh mpoCTEHIIME HWCCIECIOBAHUS YpPAaBHEHHH M CHCTEM
24 ypaBHEHUH, B TOM 4YHCIE€ C TMPUMEHEHUEM TrpapUIecKux
' MIpe/ICTaBICHUN (HalpUMep, YCTaHABIMBATh, UMEET JU ypaBHEHUE
WJIM CUCTEMA YPAaBHEHM pelIeHUsl, €CIM UMEET, TO CKOJIBKO)
Pemate nuHENHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelIeHne HEPAaBEHCTB Ha YHCIIOBOW MPSIMOH, 3aIICHIBATh
pELIEHKE C MOMOILBIO CUMBOJIOB
26 Pemate cucrembl JMHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB,
: BKJTIOHYatoHe —KBagpaTHoc —HCPaBCHCTBOerayGBp M@ e ngpetiferae | ——
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CHUCTCMbI HCPABCHCTB Ha YHCI0BOMH HpﬂMOﬁ, 3alIMCbIBATh PCIICHUC C

IIOMOIIBKO CUMBOJIOB

2.7 Hcnonb3oBaTh HEPAaBEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a/1a4

3 OyHKIIH

PacnioznaBaTh ~ (yHKUMM  W3YYEHHBIX  BHJIOB. [loka3biBaTh
CXEMAaTH4YECKH PACIOIIOKECHHE Ha KOOPAMHATHOM IUIOCKOCTH
3.1 rpadukoB ¢yHkiuii Buma: y=kx, y=kx+b, y=k/X, y=ax?+bx+c, B
3aBHUCUMOCTH OT 3Hau€HUH K03((ULMEHTOB, ONUCHIBATh CBONCTBA

byHKIII

Iloka3pIiBaTh CXE€MaTHYECKHU PacCIoJIOKCHHUE Ha KOOpHHHaTHOﬁ

3.2 IJIOCKOCTH TpadukoB GyHKIUH BUAa Y = vX, Y = |[X| 1 onuChIBaTh

CBOMCTBA (hYHKIIHI

Ctpouth M H300paXkaTh CXEMaTH4eCKH TIpaduKyd KBaIPaTUIHBIX
3.3 (GyHKUUH, ONMMUCHIBATH CBOMCTBA KBAJPAaTHYHBIX (QYHKIUN MO HX

rpadgukam

Pacnio3nHaBaTh KBaJpaTUUHYIO (QYHKIHIO 1O QopMmysie, NPUBOIUTH

3.4 IpUMEpPbl KBAJPAaTHUUHBIX (DYHKIMHA M3 peaqbHOM XU3HU, (U3HKH,
TEOMETPHUH
4 Apudmernueckas U reoMeTpuyecKasi Iporpeccuu
i1 PacniozHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTrpPEecCUU
. MIPU Pa3HBIX CIIOCO0AX 3aaHus
BhINONHATE BBIYMCIEHUS C HCHONb30BaHUEM (hOpMyYNT N-ro wieHa
4.2 apu(pMeTHYeCKOl U FreOMEeTPHUECKON MPOrpeccuii, CyMMBI IEPBBIX N
YJICHOB
43 N300pakaTh ~ WIEHBI  IIOCIEJOBATEIIFHOCTH  TOYKAMH  Ha
. KOOPJIMHATHOM MJIIOCKOCTH
Pemiate 3a1aun, CBSI3aHHBIE C YUCIOBBIMHU I10CJIEIOBATEILHOCTSIMHY, B
4.4 TOM 4YHCIIE 3aJaydl U3 pEabHOM JKM3HM (C HCIIOJIb30BaHUEM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOIOTHIA)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUS
1 Uwcna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIC M JCCATHYHBIC, MEPEX0]l OT OAHOU (OPMBI 3aIUCH
1.1 npobeit k apyroil. [loHsTHE palMoOHANBHOrO 4Mcia, 3alucCh, CPAaBHEHUE,
YIOpsAI0UMBAHUE PALIMOHATBHBIX YUCET
12 Apudmernueckre IeHCTBUS ¢ palliOHATBHBIMU YUCIaMu. Pemenne 3aqay u3
' peabHOM MPaKTUKU HA YaCTH, Ha IPOOH
13 Crenenb Cc HaTypalbHBIM IIOKa3aTelieM: OIpejeNieHne, mnpeoOpa3oBaHHe
' BBIPQXCHHI Ha OCHOBE OIPEICICHHUS, 3aICh OOIBIINX YHCET
14 [IpouenTsl, 3amnuch MPOLEHTOB B BUJIE IpOOH U IpOOH B BUIE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4K Ha MTPOLIEHTHI, PEIICHHE 337a4 U3 PeabHON MPAKTUKH
5 [IpuMeHeHre NPU3HAKOB JEIMMOCTH, pPaA3IOKCHHE HAa MHOXHUTEIH
' HATYpaJbHBIX YHCEN
16 PeanpHple  3aBUCMMOCTH, B TOM 4YHCIe TpsiMas W oOpaTHas
' MIPOMOPIIMOHATIEHOCTH
2 AnreOpanyeckre BbIpaKEeHUS
21 [TepeMeHnHbIe, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C TIepeMEHHOM. JlonycTrmbie
' 3HAUYEHUS IEPEMEHHBIX
95 [IpencraBieHre 3aBUCUMOCTH MEXIY BEIWYMHAMH B BUIEC (QOPMYIIHIL.
' Borurcnenus o ¢popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHUI, TOXIECTBEHHO pPaBHbBIE
' BBIPAKCHHS
2.4 CBoiicTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTeIeM
”5 Onnounensl 1 MHOTowIeHbl. CTenieHs MHOrowIieHa. ClioKeHue, BRIYUTAHUE,
' YMHOXEHHE MHOT O4JICHOB
DopMyINbl  COKpPAIIEHHOTO YMHOXEHHUS: KBaJpaT CYyMMBI M KBajpaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaJpaToB. PasioxkeHne MHOrOUYJICHOB Ha
MHOXKUTEIN
3 YpaBHeHUS
YpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBWiIa MPeoOpa3oBaHUS YypaBHEHUS,
31 PaBHOCHIILHOCTH _ypabncnmﬁ Onepatop 340 000 "KomnaHus "TeHsop" |——
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3.2 JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIo
' YPaBHEHHUS, PELICHUE JTUHEHHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBMIO 3aa4i. Penienre TeKCTOBBIX 3a1a4 ¢
. IIOMOILBIO YPaBHEHUIN
3.4 JIuneliHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JUHEHHBIX YpaBHEHUH C JBYMS IepeMEHHbIMHU. PerieHue
3.5 CHCTEM YpaBHEHH CITIOCOOOM MOICTaHOBKH. [IpuMephI pereHus: TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunate! u rpadpuxu. @yHKIum
4.1 KoopanHara To4ky Ha IpsiMOi
42 YucnoBsle MPOMEXYTKH. PaccTosiHue MeX 1y AByMs TOUKaMHU KOOPAMHATHON
' psIMOM
43 [IpsimoyronbHas cuctema koopauHar, ocu OX u Oy. Abcuucca U opAnHaTa
' TOYKH HA KOOPAMHATHOW IJIOCKOCTH
44 IIpumeps! rpadukos, 3anaHHbIX GopMynamu. UTeHune rpaukoB peaabHbIX
. 3aBUCUMOCTEN
4.5 [Tonstue dynkmuu. I'paduk Gynkuu. CoricTBa QPyHKIINHA
4.6 Jlunetinas Qyakuus, e€ rpaduk. I'paduk Gyakmun y = [x|
47 I'papuueckoe pemieHHe JHHEHHBIX YpaBHEHUM M CHUCTEM JIMHEHHBIX
' YpaBHEHU U
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS
11 KBagparueiii koperb u3 uyucna. [loHaTHe 00 HWppanuoOHATHPHOM YHCIIE.
' Jecatuunble NpUOINKEHNS UPPALMOHATBHBIX YHCEI
CgoiicTBa apu(PMETHYECKUX KBaJpPaTHBIX KOPHEH W WX MPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAKCHUM u BBIYHCIICHUSIM.
JlelicTBUTEIbHBIC YUCIIA
1.3 Crenens ¢ nenslM okasareneM u e€ coiicrtsa. CraHgapTHas 3aluch YnAcCIa
2 Anrebpanyeckre BEIpaKCHUS
21 KBazmpartHblii TpEXwieH, pa3loK€HHWE KBAJApPAaTHONO TpEXWIEHAa Ha
. MHOXUTEIN Onepatop 340 000 "KomnaHus "TeHsop" |——
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2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO ajreOpanyeckoi 1poou

2.3 CrnoxxeHne, BEIMUTaHNE, YMHOXKEHHUE, JACIICHHE alTeOpandecKkux Apooeit

2.4 ParnmonanbHbie BEIpakeHUS U UX MTpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBagparHoe ypaBHeHme, (opmysia KOpHEW KBAJPaTHOTO ypaBHEHHUSI.
' Teopema Buera

3.2 Pemenne ypaBHeHMH, CBOIAIIMXCS K JUHEHHBIM M KBAIpaTHBIM

3.3 [Ipocreiimme n1poOHO-palMOHANBHBIE YPaBHEHUS

I'paduueckast nHTEpIpeTaLMsl YpaBHEHHUH € IBYMsI IEPEMEHHBIMH U CHCTEM
3.4 JIMHEUHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. 1IprMepsl pelenus cucremM
HEJIMHEHHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU

3.5 Pemrenne TekcTOBBIX 3aau anreOpanyeckuM crocooomM

3.6 UuciioBble HEpaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM IEpEMEHHON

3.8 PaBHOCMIIBHOCTH HEPaBEHCTB

3.9 JIluHeliHple HEPABEHCTBA C OJTHOM TIEPEMEHHON

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN MepeMEHHON
4 OyHKIMH

41 [Toustne ¢yuxuuu. OOnacTe ompeneneHuss U MHOXECTBO 3HAYEHUH
' ¢ynkuuu. CriocoOsl 3a1anus GyHKIUH

4.2 I'paduk pynkuuu. Urenue cBoicTB pyHKIMHU 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB QyHKIUH, OTPAKAIOIINX pealibHbIE TPOIIECCHI

W OYHKIMM, OIMUCHIBAIOUIME NPSAMYI0 M OOpaTHYI MPOINOPLHOHATbHBIE
' 3aBHCUMOCTH, UX I'papuKu

4.5 dyHKIUU Y =X Y = X?

46 Oymrumn y = X, y = |x|

4.7 ['paduueckoe perieHue ypaBHEHUI U CUCTEM YpaBHEHUH

9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BIYUCICHUSA
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11 PanmonanbHbple uKcia, WppaLMOHATBHBIE YHCIIA, KOHEUHbIE M OCCKOHEUHbIE
' JICCATHYHBIE IPOOU
MHOXECTBO  JIEHCTBUTENIBHBIX  YHUCEN, JEHCTBUTENbHbIE YHCIa  Kak
19 OeCKOHEYHBIE JECATUYHBIC ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JEHCTBUTEIBHBIX YHCEN M KOOPAWMHATHOW MPSIMO.
CpaBHeHHE NEMCTBUTEIIBHBIX YHCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIBHBIMHI YUCIAMH
W3mepenusi, npuOImKeHus, oleHKU. Pa3mMepsl 00bEeKTOB OKPYKaIOLIETr0 MUPA,
14 JUIMTENILHOCTh TPOLIECCOB B OKpyxaromeMm mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTDH NMpuOImkenus. Okpyriaenue yucen. [Ipukuaka u oneHka
pE3yabTaTOB BHIYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OHOI EpEMEHHON
2.2 JluneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOASAIIMXCA K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHEHNH, CBOAAIIUXCS K KBaJIPaTHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMepel pelIeHHs YpaBHEHUN TPETbed U
' 4eTBEPTOM CTEIIEHEH Pa3I0KEHUEM HA MHOXKUTEIN
2.5 Pemenne qpoOHO-palliOHATBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 YpaBHeHUE ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemmenne cuctem IByX TMHEHHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMH
29 Pemenue crucrem AByX ypaBHEHH, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOU CTENEHU
2.10 ['padmyeckast uHTEpHpPETALUS CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU
211 Permienue TeKCTOBBIX 33/1a4 aIreOpandeckuM crocooom
2.12 UuciioBble HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemenve muHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHON
2.14 Pemenne cucreM JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN
2.15 KBaaparHbie HepaBeHCTBA
216 I'padmyeckast MHTEpHpeTallMsi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
' MepeMEeHHBIMU
3 OyHKIIH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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31 KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabomna, koopauHAaThI
' BEPLIMHBI TapaloJIbl, OCh CHMMETPUH apaldoIbl

3.2 I'paduku Gyaxuuit y=kX, y=kx+b u ux cBoiicTa

3.3 I'paduku pynximit y=k/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBble MOCIEN0BATENIBHOCTH

41 Ornpezenenne u CocoObl 3aTaHUS YMCIIOBBIX IMOCTIEI0BATEIbHOCTEN. 3a/1aHne
' IIOCJIEIOBATEIILHOCTU PEKYpPEHTHON (opMyIoi u GopMysoit N-ro ujaeHa

42 Apudpmernueckas mporpeccusi. dopmynsl N-ro wieHa apuMeTHYECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccuss. Popmyibl N-ro  4jaeHa I'E€OMETPUYECKOU
' IIPOIPECCUH, CyMMBI IIEPBBIX N YICHOB

14 N300pakeHne WiIeHOB apu(METHUECKOW W TEOMETPHUYECKOW MpOrpeccuit
' TOYKaMH Ha KOOPAMHATHOM IIIOCKOCTH. JINHEMHBIN U SKCITOHEHIIMAIBHBIN pOCT

4.5 CrnoxHble IPOLEHTHI

IHPOBEPAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OEPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon IIpoBepsiemble TPeOOBAHUSA K NMPeAMETHBIM pPe3yJIbTaTaM O0CBOEHUS
NpoBepsIeMoOro OCHOBHOI1 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI0 0011Iero
TpedoOBaHMS oOpa3zoBanus Ha ocHoBe PI'OC

Vmenue OIIEPHUPOBATE IMOHATHAMH. MHOXKCCTBO, IIOJMHOXKECTBO,
Oornepanuu HaJl MHOKCCTBAMH; YMCHUC OIICPUPOBATH IMOHATUAMMU: rpa(b,

CBSI3HBIA Tpad, NepeBO, MK, MPUMEHSTh WX TNPH pEIIeHUH 3a/ad;

: YMEHHE HCII0JIb30BaTh IpadUyecKoe MpeACTaBICHUE MHOXKECTB JUIsS
OIIMCAHUS pEalIbHBIX MPOLIECCOB M SIBIECHUH, IPU PELICHUU 3ajad U3
JPYrux y4eOHBIX MPEeIMETOB
VYMeHue onepupoBaTh IMOHATHAMM: OINpPENCIIEHUE, aKCHOMa, TEOpEMa,
5 JI0Ka3aTeIbCTBO; YMEHHME pACIO3HABaTh MCTUHHBIE U JIOXKHBIC

BBICKA3bIBaHUSA, IPUBOAUTH IIPUMEPBl M KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA M OTPULIAHUA BBICKA3bIBAaHU M
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YMeHue omnepupoBaTh MOHATUSMU: HATYPAIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIUMOCTb HATYpaJIbHBIX YHCEN, MPU3HAKU
JEIUMOCTH, 1EJ0€ YHUCIO0, MOAYJIh YHCIa, OOBIKHOBEHHast APOOb U
NecATUYHas ApoOb, CTAaHAAPTHBIA BHJ YHWCJA, PAIIMOHAIBLHOE YHCIIO,
UppallMOHATIFHOE 4YHCIIO, apu(MeTHdecKuil KBaJApaTHBIA KOPEHb;
YMEHUE BBIMOJIHATh JEHUCTBUSA C UMCTaMU, CPABHUBATH U YIIOPSAI0YUBATH
YHUCIa, MPEACTABIATh 4YMCJIA HAa KOOPAWHATHOW IPSAMOM, OKpPYIJIATH

quciia;, YMCHHC OCJIaTh IPUKUJKY U OLICHKY PE3yJibTaTa BBIYHCIICHUH

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LEJNbIM IO0Ka3aTeseM,
apudmeTrnyeckuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajlreOpanueckas
IpoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEHEeHH
OoInpIlle eIUHMIIBI; YMEHHE BBINOIHATH pacd€éTbl 1O (opmynawm,
npeoOpa3oBaHUsl LENbIX, APOOHO-PAMOHANBHBIX BBIPAKCHUH W
BBIPKEHUI ¢ KOPHSAMU, Pa3I0KEHUE MHOTOUJIeHa HA MHOXKHTEIH, B TOM
YHClie C HCIONb30BaHHEM (OpPMYNT pa3sHOCTH KBAJpaTOB M KBajapaTa

CYMMBLI U Pa3HOCTU

YMeHue onepupoBaTh NOHATUSMU: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OIHOW TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHME pEIIaTh JUHEWHBbIE M KBAJpPaTHbBIE YPABHEHHS,
IpOOHO-paIMOHATIFHBIC YPABHEHHUS C OJTHOM NIEPEMEHHOM, CHCTEMBI IBYX
JIMHEWHBIX YpaBHEHUW, JIMHEHHbIE HEPAaBEHCTBA M HUX CHCTEMBI,
KBaJIpaTHbIE ¥  JPOOHO-pallMOHATbHBIE HEPABEHCTBA C  OJHOM
IEPEMEHHOM, B TOM YHCJIE IPU PELIEHUH 3a]1a4 U3 APYTrUX MPEIMETOB U
MPAKTUYECKHUX 33]1a4; YMEHUE UCITOJIb30BaTh KOOPJAUHATHYIO MIPSMYIO U
KOOPJMHATHYIO IUIOCKOCTH Ul W300pa)K€HUS pEeUIeHHM ypaBHEHUH,

HEPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIHS, rpaduk (QyHKIUH, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA, TPOMEKYTKHA BO3PACTAHUS,
yObIBaHUs, HanOONbIIIee U HAUMEHbINIEEe 3HAUCHUs (YHKIMH, YMEHUE
ONIEpUPOBATh TOHATHSAMH: TpsMas TMPOMOPIUOHAIBHOCTh, JIMHEHHAS
GbyHKIMA, KBaApaTHuHas (QYHKIMs, oOpaTHas MPONOPLHUOHAIBHOCTD,
nmapaboja, TumnepOoia, yMEHHE CTpouTh rpaduku  QYHKIUH,
UCMONB30BaTh IpaduKu sl ONpEeAETeHUs CBOWCTB IPOLIECCOB U
3aBHCUMOCTEH, I peIieHHs 3a/1a4 U3 APYrHX Y4EOHBIX MPEIMETOB U

peaJII)HOfI KN3HH; YMCHHUEC BBIPpAXKATDH (bOpMyJ'IaMI/I 3aBUCUMOCTH MCKIY
OnepaTtop 340 000 "KomnaHus "TeH3q
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YMmeHune OIepUPOBATh MOHATHSMHU MOCJIEI0BATEIBbHOCTb,
apupmeTnyecKast 1 TeOMeTpUdecKas POrpecChy; yMEHUE UCIIOb30BaTh
7 CBOICTBA MOCJE10BATEIILHOCTEH, (POPMYJIIBI CyMMBI U OOIIIEr0 YjeHa IpU
pELIeHUN 3aa4, B TOM YHCIIE 33/1a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U

peanbHON KU3HU

YMeHnue pemaTh 3a/1a44 pa3HbIX TUIIOB (B TOM YKCII€ Ha IPOIEHTHI, JOIH
U 4YacTu, JBH)KEHHUE, padoTy, 1IEHYy TOBApOB M CTOMMOCTH MOKYIOK U
yCIIyT, HAJIOTH, 33J]a4K U3 00JIaCTH YIIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(WHAHCAMW ); yMEHUE COCTABJIATh BRIPAKEHUS, YPABHEHUS, HEPABCHCTBA
Y CHUCTEMBI 10 YCIIOBHUIO 3aJa4M, UCCIEN0BaTh MOJYYEHHOE PEIICHHUE U

O CHHMBATH HpaBI[OHOI[O6HOCTB IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMH: (UTypa, TOUKA, OTPE3OK, MpsiMas,
Jy4, JIOMaHasi, yroJl, MHOrOYT'OJIbHUK, TPEYT OJIbHUK, PaBHOOEIPEHHBIN 1
PaBHOCTOPOHHUI  TPEYrOJbHUKH, INPAMOYIOJIBHBIM  TPEYrOJbHHUK,
MeaMaHa, OMCCEKTpHCa M BBICOTA TPEYrOJbHUKA, UYETBIPEXYTOJIbHUK,
9 napajuieJiorpaMM,  poM0O, MPSMOYTOJIbHHMK, KBaJpar, Tpamerus;
OKPY’KHOCTb, KPYT, KacaTelIbHas; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; yMmeHue pemarb 3ajayd, B TOM 4YHCJIE€ U3 TOBCEIHEBHOU
KU3HU, Ha HAXOXKICHHE T€OMETPUYECKUX BEIMYMH C IPUMEHEHHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (aKTOB

YMeHue OmepupoBaTh MOHSATHSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIBHUKOB; APAJUICTLHOCTD U MIEPIICHAUKYIIPHOCTD IPSIMBIX, YTOJI
MEXIYy MPSMBIMH, TEPHIEHAUKYISAP, HAKIOHHAS, MPOCKIHs, Moao0ue
10 ¢buryp, mogoOHbIE TPEYTOJbHUKH, CHMMETPUS OTHOCHTEILHO TOYKH U
MpsIMOM; YMEHHE pacClO3HABaTh PABEHCTBO, CUMMETPHIO U TMOA0OHE
buryp, MApaICNIBHOCTh MW  NEPICHIUKYISAPHOCTh  MPSIMBIX B

OKpYXKaroIIeM MHpe

YMeHune onepupoBarh MOHATHAMU: AJIMHA, PACCTOSHUE, Yroil (BeITnYrHa
yria, CHHYC M KOCHHYC YyIjla TpPEYrojibHHKA), IUIOMIA[h; YMEHHUE
OLIEHMBATh Pa3Mepbl NPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE;
11 yMEHUE  NpUMEHATh  (GOopMyjibl  HepumMerpa M IUJIOMIAJTU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAJH Kpyra, odobema
MPSIMOYTOJIBHOTO NapajulefienuIe/ia; YMEHUE MPUMEHSTh MPU3HAKI

paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
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TCOpEMY Hn(baropa, TPUTOHOMCTPUYCCKUC COOTHOIICHHA JJIA

BBIYMCIICHUS JIMH, PACCTOSHUM, IIJIOMANEH

Ymenue wu3o0paxarb IJIOCKME (QUIyppl W UX  KOMOMHAIMH,
19 MPOCTPAHCTBEHHBIE (UTYpBl OT pPYKH, C TOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIJIU

CHUMBOJIBHOMY OIIMCAaHUIO

YMeHue ornepupoBarh MOHATUSMU: IPSIMOYTOJIbHASL CUCTEMA KOOP/IUHAT;
KOOpJHMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, [IPOM3BEICHNE BEKTOpa Ha
13 YHCIIO, CKAISIPHOE MPOM3BEIEHHUE BEKTOPOB; yMEHHE HCIOJIh30BaTh
BEKTOPBHI U KOOPAMHATHI JJIsl IPEICTABICHHS JAHHBIX U PEIICHUS 3a/1a4,

B TOM YHCJIC U3 IPYTUX YUeOHBIX IPEIMETOB M peaTbHON KU3HU

YMeHue omnepupoBaTh TMOHSTUSIMH: CTOJIOUKOBBIE U  KPYTOBBIC
qUarpaMMbl, — TaONMUIBI, CpenHee  apuMeTHYecKoe, MeauaHa,
HauOoJbIlIee W HAUMCHbBINECE 3HAYCHHS, pa3Max YHCIOBOro Habopa;
14 YMEHHE  W3BJIEKaTh, HMHTEPIPETHPOBATH W  NPEOOpPa3OBBIBATH
WHPOPMAIIMIO, TPEJCTABICHHYIO B TaONMIAX M Ha JHarpamMmax,
OTPAKAIOIIYIO CBOMCTBA M XapPaKTEPUCTUKH PEATHHBIX TMPOIECCOB U

ﬂBHCHHﬁ; YMCHHC paciio3HaBaTb HU3MCHYUBBIC BCINYHNHBI B

OKpYXKaroIIeM MHpe

YMeHue ornepupoBaTh MOHATHSIMHU: CIY4alHBIA OMNBIT (CIydalHbIN
SKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE (SJIEMEHTApHBIA  HCXON)
CIIy4allHOTO OIIbITa, CIydaifHOe COOBITHE, BEPOATHOCTH COOBITHUS;
YMEHHE HAaXOJIUTh BEPOATHOCTH CIyYaWHBIX COOBITUH B OMNBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE peIIaTh
15 3a/layd METOJOM OPTraHW30BAHHOI'O Iepedopa M C HCIOIb30BAHUEM
MpaBUJia YMHOXXEHHS; YMEHHE OLICHUBATh BEPOSTHOCTH PEATBbHBIX
COOBITUH W SBIEHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKPYKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TMOHSATHEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX

YHUCCI U €T0 POJIbKO B MACCOBBIX ABJICHHUAX

YMeHre BBIOMpATh TMOAXOMAIINN W3YYEHHBIH METOJ Ui PpEIICHUS
3a[a4d, NPUBOIUTH IPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
16 MIPUPOJE U JKU3HU, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB MaTEMaTUKU B
HUCKYCCTBE, OIMCBIBATH  OTAEIBHBIC  BBIJAIOLIHMECS  PE3YJIBTATHI,

IOJIYYCHHBIC B XOAC pPAa3BUTUA MATEMATUKU KaK HAYyKH, IMPUBOAUTH
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BCEMHUPHOHN UCTOPUH

IMpUMEPBLI MATEMATUYICCKUX OTKpLITI/Iﬁ H UX aBTOPOB B OTE€UYECTBEHHON U

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Uucna v BBIYUCIECHUS

11 Harypanenble u nenbie uncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHCEI

1o OObIKHOBEHHBIE U JIECATUYHBIE  JOpOOHM, TPOIEHTHl, OECKOHEYHbIE
. MePUOANYECKUE APOOH

13 Panmonanehple yncna. ApuMeTHYeCKHe Omepalud C palloHaJIbHBIMU
' YyHclIaMu

14 JetictButenbHple uncia. ApudMETHYECKHUE OmNepanuu ¢ JCUCTBUTEIHHBIMU
. yuCIaMHu

L5 [TpubnuxEHHbIE BBIYMCICHUS, MpPaBUia OKPYIJIEHUSA, MPUKHAKA U OLEHKa
. pe3yJibTara BBIYMCIEHUN
2 Anrebpanyeckre BbIpaXKEHUS

2.1 bykBeHHbIe BbIpaxkeHus (BBIPAKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nensiM nokaszaresneM. CTeneHb C palOHAIbHBIM IOKAa3aTEJIEM.
' CBoiicTBa CTETICHU

2.3 MHorowieHsl

2.4 Anrebpandeckas 1po0Ob

25 Apudmernueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleWictBus ¢
' apu(MeTHYeCKUMU KOPHSMHU HAaTypaJlbHOM cTeneHn
3 YpaBHEHUS U HEPABEHCTBA

31 Hensle m apoOHO-panoHaNIbHbIE ypaBHEHUS. CHCTEMBl M COBOKYIHOCTHU
. ypaBHEHUH

39 Lensle 1 npoOHO-paniMOHANbHBIE HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Perrenue TeKCTOBBIX 3a71a4

4 YucnoBble MOCIEN0BATEIIBHOCTH

4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIE0BATEILHOCTEH
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42 Apudmernueckass U reomerpuyeckas mporpeccur. Dopmyna CIOKHBIX
' MIPOIICHTOB
) OyHKUINUU
Oynknus, crnocoObl 3amanus QyHkouu. [padux Gyakoum. OOmacth
oIpe/ieTICHUs U MHOKeCTBO 3HaueHui ¢pynkuun. Hynu ¢pynkuuu. [Ipomexxyrku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHH. MaKCUMyMBI U
MUHHUMYMBI (pyHkiuu. Haunbonbiiee m HauMeHbIlee 3HaA4eHHE (QYHKIIMH Ha
MIPOMEKYTKE
6 Koopaunaats! Ha psAMOI U TUIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlexapTOBBI KOOPIUHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl u uX CBOMCTBa
7.2 TpeyronbHuk
7.3 MHoOroyrojabHUKU
7.4 OKpy»XHOCTb U KpyT
7.5 N3mepenne reoMeTpuuecKuX BEIUUNH
7.6 BexTops! Ha miIockocT!
8 BeposaTHOCTh U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Maremaruka. AnreOpa. 7 kinacc. bazoBsiii ypoBeHs. Yuebnuk, Makaperaes H0. H., Munmok H.
I'., HemkoB K. W. u np. nox penakiueit TenskoBckoro C. A., 2025

Maremaruka. Anredpa. 8 kmacc. bazoBeiit ypoBensb. Yueobnnk, Makapsraes 10. H., Munmaiok H.
I'., Hemkos K. U. u ap., 2025

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUYUTEJA

Hunaktuueckue marepuansl .Anredpa 8 nox penakuueit B.M.2Koxos,}0.H.Maxkapsrues,
H.I'Munmtok Jlunakruueckue MaTepuaisl o anredpe 9. nox pegakuueit FO.H.Maxkapsbrues,

H.I"' Munatok, JI.M.KopoTkoBa

HUAPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Bbub6nunoreka [JOK
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rOCYAAPCTBEHHOE BIHO)XETHOE OBLLEOBEPA30OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLLIEOBPA3OBATEJIbHASA LLUKOJIA N2 706
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