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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBII€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa O0ecreunBaeT U3y4yeHHe APYTUX AUCLUUILIINH, KaK €CTEeCTBEHHO-
Hay4yHOTOo, TaK W TyMaHUTAPHOIO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO JUIf
IPOAOKEHUsI 00pa30BaHus U B TOBCEIHEBHOM KU3HU. Pa3BuTHe y o0ydarommxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKux
abcTpakiui, cnocobe OTpakeHHs MaTeMaTUYECKOM HAYKOMW SIBIIGHUH U MPOIIECCOB
B INPUPOAE U OOILECTBE, POJU MAaTEMaTHYECKOTO MOJIEIMPOBAHUS B HAyYHOM
IO3HAHUU U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4ueCTB MBIIIJICHHSI, HEOOXOIUMBIX JJIsl aJalTalid B COBPEMEHHOM LU(POBOM
obmectBe. U3ydyenuwe anreOpbl oOecrieuMBaeT pa3BUTHE YMEHHUS HaOII0aTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
(dopmynupoBath yTBepKAeHUsI. OCBOEHUE Kypca aareopbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YyYaloUIMXCcs: OHHM HCIONB3YIOT JEAYKTHBHBIE U
MHIYKTUBHBIE PAcCyKJEHUsA, 0000IIEHNE U KOHKPETU3alUI0, a0CTparupoBaHue 1
anajmornto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM ~ J1€ATEIBHOCTH OOYyYaIOLIUXCsl, IO03TOMY CAaMOCTOSTEIbHOE
pelIeHne 3a/1a4 SBJSAETCS peann3alueil JesiTeIbHOCTHOIO IPUHIUIIA O0yUYeHUS.

B crpykType mnporpammsl ydueOHOTo Kypca «AnreOpa» s OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKaTENbHO-METOINYECKUE
TuHUM: «Yucna U BBIYHUCICHUS, «AJIreOpandecKue BhIPAKEHUSD, «Y paBHEHUS U
HepaBeHCTBa», «DyHkuuuy». Kaxaas W3 3THX coAep)KaTeIbHO-METOIUYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJEHCTBYS C
ApyTMMH €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3blK. B CBSI3M ¢ 3TUM B mporpaMmy y4yeOHOro kKypca «AnreOpa» BKIIOUEHbI
HEKOTOpPbIE OCHOBBI JIOTWKH, MPEICTABIECHHbIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YUYarOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMarudeckoro si3blka. CoxepkaTrenbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Aniredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS» CIY>KUT OCHOBOM ISt
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOU
KU3HU. PazBUTHE MOHATUS O YMCIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMH M UPPALMOHAIBHBIMHU YMCIaMH, (popMHpOBaHHEM



MPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOEHHS YHCIOBON
JIMHUM OTHECEHO K CpellHEMY 0011eMy 00pa30BaHUIO.

ConepxaHue  JByX  aireOpawdeckwmx JUHUH —  «AusreOpandeckue
BBIPOKEHUS» U «YPAaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y
oOy4aroluxcsi MaTeMaTHYECKOr0 anmnapara, He0OXOAUMOIo JJIsl pelIeHUs 3a1a4
MaTeMaTUKH, CMEXHBIX NPEIMETOB U IMPAaKTUKO-OPUEHTHPOBaHHBIX 3anad. Ha
YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHusl YYEOHBI Marepuasl TpYNIUPYETCs
BOKPYI pAallMOHANBHBIX BBIpAXKEHUU. Anredpa JIEeMOHCTPUPYET 3Hau€HHUE
MaTE€MaTUKU KakK sI3bIKa JJIs MOCTPOCHMSI MAaT€MAaTUYECKHX MOJIEJIEl, OMUCcaHus
IPOLECCOB U SIBICHUM peasibHOrO Mupa. B 3amaun oOyueHus anreOpe BXOIAT
TaK)Ke JajJbHEHIlee pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOIO, B
YaCTHOCTH, JJS OCBOCHMS Kypca HH()OPMATHKH, U OBJIAJCHUEC HABbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanne pyHKIMOHAIBHO-TpapUUECKON JTMHUM HALIEJICHO Ha TOJIyUYeHHUE
0oOy4arolMMuUCs 3HAHUNA O (PYHKIMAX KaK Ba)KHEHIIEW MaTeMaTU4ecKOW MOJeNu
JUTSL OITMCAHUSI MU UCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJE
n obmectBe. M3yyeHue Marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOyYarolIUXCs
YMEHUS UCIIOJIb30BATh PA3JIMYHBIE BBIPA3ZUTENBHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIAJ B (OPMUPOBaHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

CornacHo yuebHOMYy IUlaHy B /—9 Kiaccax wu3ydaeTcss Y4YeOHBIH Kypc

«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIC Pa3leiibl COJCPIKAHMUS:
«Yucna u BBIYHCIICHUS, «AnredpanyecKkue BBIPAKCHUS,
«YpaBHECHUSM HEpaBeHCTBa», «DyHkuum», «lIpeacraBieHne MaHHBIX W
omucaTelbHass CTaTUCTUKa», «BeposTHOCTBY, «IJeMEHThl KOMOMHATOPUKNY,
«BBeneHue B Teoputo rpadony.

Ha uzydenne yuebHoro kypca «Anredpa 7-9» orBonutcs 376 dacos: B 7
kinacce— 102 yaca (3 uaca B Hezemio), B 8kimacce — 132 vaca, B 9 kimacce — 132 yaca (4
gaca B HEJICITIO C OKTSIOPs).

Kontposnrs 3VH ocymecTtBisiercss N0pu NMPOBEICHUHM MaTEMAaTHYECKUX JIUKTAHTOB,
MPaKTHYECKUX PabOT, CaMOCTOSTEIBHBIX PAa00T 00YUYaOIIEro M KOHTPOJIHUPYIOIIETO
BU/JIa, KOHTPOJIBHBIX PaOOT.
YMK:
* Marematuka .AnreOpa: 9-ii kmacc: 0a30BbIM ypoBeHb: yueOHUK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u apyrue; nox pen. TensKoBCKOro
C.A., Axuumonepnoe obOmectBo «M3matensctBo — «IIpocBemenue»,20231 ..
* Maremaruka. Anrebpa: 7-i1 kjacc: 0a30BBIM ypOBEHb: Y4eOHUK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., Hemkos K.W. u apyrue; nox pea. TeasikoBCKOro
C.A., AkunnonepHoe obmectBo «M3natensctBo «IIpocsemenne»20231.
* Marematuka. BeposiTHOCTh W cTaTucTHKa: 7-9-i Ki1acchl: 0a30BBIM YpPOBEHbB:
yueOHuK, 7-9xnaccel Bricorkuii U.P, Slmenko M.B. B n1Byx yacTtsax, MockBa
«IIpocsemenue» 2023r.



COJAEPXAHME YYEBHOI'O KYPCA
7 KIIACC

Yucia 1 BHIYMCICHUA

JlpoOu OOBIKHOBEHHBIC M NECATHYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3amUCH
npobet k apyroi. IloHATHE panmMOHAIBLHOTO 4YHCIA, 3alllCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pallMOHANBHBIX 4ucell. ApudmeTudyeckue ACUCTBUS C
palMOHAIIBHBIMYA YMClIamMu. PerieHue 3agad U3 peanbHOU MPAaKTHUKHA HA 4acTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpEJeNIeHHe, IpeoOpa3zoBaHue
BBIPAXXEHUI HA OCHOBE OMpPEACICHUS, 3aUCh O0NbIIKNX yucenl. [IporeHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOU B BHJIE€ MPOIEHTOB. Tpu OCHOBHBIC 3a/lauyu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEabHOU MPAKTUKHU.

[IpumeHeHMEe TNPHU3HAKOB  JICIIMMOCTH, PAa3J0KEHUE HAa  MHOXKHUTEIN
HATYpPAJIbHBIX YHCEII.

PeanbHble  3aBHUCMMOCTH, B TOM 4uClIe TmpsAMas ©  oOparHas
IIPONIOPUMOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IIepemMeHHBIE, UMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HAYECHHUS MepeMEHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
(dopmynsl. Beruucaenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIpOXECHHS, IMpaBWiIa NPeoOpa3oBaHUs CYMM H
IPOU3BECHUH, MPaBUJIa PACKPHITUS CKOOOK U IPUBEACHUS MOJOOHBIX ClaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTowiIeHbl. CteneHb MHOTOwIeHa. ClloXKeHHe, BhIUMTAHUE,
YMHOXXEHUE MHOTOWICHOB. DOpMyJIbI COKpAIIEHHOTO YMHOXEHMS: KBaJpar
CyMMBl M KBagpaT paszHocth. PDopmyna pa3sHOCTH KBagpaToB. PasnoxkeHwue
MHOTOYJIEHOB HA MHOKUTEH.

YpaBHeHMs M HEPAaBEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JIuHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CocTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 3a7a4M. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBIO YPABHEHUIA.

JIuneliHoe ypaBHEHHE C IBYMS NIEPEMEHHBIMHU U ero rpaduk. Cucrema IByX
JIVHEMHBIX YPAaBHEHUW C JBYyMs NEPEMEHHbIMU. PelleHue cucrem ypaBHEHUU
Croco0oM TMOACTaHOBKHU. [IpuMepsl pelieHuss TEKCTOBBIX 3a7ad C TOMOIIBIO
CUCTEM YpPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmon. Uucnosele npoMexXyTku. PaccrosHne mexny
IBYMs TOYKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcimcca u opAMHATa
TOYKH Ha KOOPJAUHATHOM miiockocTu. [Ipumepsl rpadukos, 3a1aHHBIX GOopMyTIaMu.
Utenune rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa ¢pyHkuui. Jluneitnas ¢pynkuus, e€ rpaduk. 'padux dyHKIMN
y = |X|. T'paduueckoe pelicHHe TUHEHHBIX YpaBHEHHH M CHCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopenb u3 uyucna. lloHdarue o0 uppalMOHATBHOM YHUCIIE.
JlecsiTuuHbIe TPUOIMKEHUST MppalMOHANbHBIX yucen. CBONCTBAa apupMETUYECKHX
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYUCIIEHUAM. J[€eMICTBUTENbHBIC YUCTA.

Crenens ¢ 1enpIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBaapatHblil TpEXUIIEH, pa3ioKEeHNE KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanyeckas napoOb. (OCHOBHOE CBOWMCTBO anredpanyeckol JIpoOwu.
CnoxeHue, BbIUMTAHUE, YMHOXEHHE, JeJeHUE  anreOpanyeckux  JIpoOei.
PannonanbHble BBIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOro ypaBHEHHs. Teopema
Buera. Pemienue ypaBHeHUN, CBOISAIINUXCS K JIMHEMHBIM U KBaJpaTHbIM. [Ipocrelimme
JPOOHO-pallMOHATBHBIC YPABHEHHUSI.

['paduueckas mHTEpHIpeTals ypaBHEHUW C JABYMS TIEPEMEHHBIMH M CHCTEM
JMHEMHBIX YpPAaBHEHUW C JByMs NepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuu. O6nacTh onpeneseHuss 1 MHOXKECTBO 3HAYEHUN (PYHKIUU.
CrnocoObl 3aanus PyHKIMIA.

I'padux ¢ynxuuu. YUrtenue cBoiicTB (PyHkimu no e€ rpaduky. I[lpumeps
rpaduKoB GYHKIMMA, OTPAKAIOIMIUX PEeATbHBIE TTPOIIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TIPSAMYI0O U OOpaTHYI0 TMPOMOPIIMOHATLHBIC
3aBHCHMOCTH, uX rpaduxi. ®yukiun Y = X2, Y = x3, y = VX, y=|x|. I'paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

IlpeacraBieHue JaHHBIX B BHAe Ta0aul, auUarpamMMm, Trpa@ukKoB.
3anonHeHne TaOJINIl, YTEHUE U TOCTPOEHUE AuarpaMMm (CTOJIOMKOBBIX (CTOIOYATHIX)
U KpyroBbix). UTeHue rpadmkoB peasibHbIX IpoueccoB. M3Bneuenne nudopmanuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPHIPETALUS JAHHBIX.

OnucarenpHasi CTATUCTUKA: cpeaHee apudMeTHyecKoe, MeJuaHa, pa3Mmax,

HanOoJIbIlIee W HaWMEHbIIIee 3HaueHUs Habopa 4YHCIIOBBIX JaHHBIX. [Ipumepbl



CIIy4YallHOW U3MEHYUBOCTH.

Ciay4aifHblii 3KCIIEPUMEHT (ONBIT) U Ciay4aiiHoe coO0biTHe. BeposTHOCTh U
yacTtoTa. Posib ManoBEepOATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE U
B oOm1ecTBe. MOHETa U UTpasibHast KOCTh B TEOPHH BEPOSITHOCTEIA.

I'pa¢, BepmmHa, pedpo. Crenenb BepmuHbl. Yuciao pédep U cymmapHas
crenieHb BepunH. [IpeacraBnenue o cBszHocTH rpada. llemn u mmkmel. Iyt B
rpadax. O6xon rpada (disiepoB nyth). [IpencraBnenue 06 opueHTUPOBAHHOM rpade.
Pemenue 3aa4 ¢ momouisio rpagos.

MHokecTBO, 3JJIEeMEHT MHOMXKeCTBa, MOAMHOXxkecTBO. Omnepauud Haj
MHOXECTBaMU: 00bEIMHEHUE, TIepeceueHue, AonoaHenne. CBONCTBa ornepanuii Hajl
MHO>KECTBaMHU: [IEPEMECTUTEIILHOE, COYETATEIIbHOE, pacnpenennTeabHoe,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro MpEeACTABICHUS MHOXECTB U
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SIBJIICHUMN, IPU PELICHUY 3a/1a4.

N3mepenue paccemBanuMsi JaHHBIX. Jucriepcuss M CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJjieMeHTapHble COOBLITHSI CJOy4ailHoro omnbiTa. CiyyaiiHble COOBITHS.
BepositHocT coObITHII. OIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyuaiinbiii BBIOOp. CBsI3b MEXAY MaJOBEPOSTHBIMU U MTPAKTUYECKH JOCTOBEPHBIMU
COOBITHUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

JlepeBo. CBOWCTBa I€pEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBSI3b MEXJy UMCIOM BEpIIMH U 4HuciIoM pédep. [IpaBmiio yMHOXKEHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

I[IporuBomosoxubie coObITUsA. [narpamma Oiinepa. OObeAMHEHUE U
nepeceueHne  coObiTuid.  HecoBMectHble  coObiTus.  Dopmyrna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHas BeEpOSATHOCTH. [IpaBuino ymHOxeHusa. HeszaBucumeblie
coopiTus. IlpeacraBneHue »sKcrepuMeHTa B BuAe JepeBa. Pemenue 3amau Ha
HAaXOXKJECHUE BEPOSITHOCTEW C TIOMOLIBIO J€peBa CIYyYalHOIO JKCIIEPUMEHTA,
auarpamm Ounepa.

9 KJIACC

Yucia ¥ BLIYMCIEHUS

ParnmonanpHbIC Ynclia, HPpaMOHAIBHBIC YHCIIa, KOHCYHBIE M OCCKOHEYHBIC
JecATUYHbIe ApoOu. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, TEHCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHBIE JACCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JIEMCTBUTEBHBIX YUCET U KOOPAUHATHOW MIPSMOM.

CpaBHeHUE JCHCTBUTENIBHBIX YHCEN, apupmeTudeckue JEeUCTBUA C
JNIEUCTBUTEIILHBIMH YHCIIAMH.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JJIUTEIHHOCTH IPOIECCOB B
OKPYXarIIEM MUpE.

[TpubmmxéHHoe 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHue



yucen. [[pukuaka n oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JImneriHOe ypaBHEeHME. PelieHue ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBampatHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUNW TPEThEW U YETBEPTOMU
CTEIECHEN pa3JI0KEHUEM Ha MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHMM. PelieHue TEKCTOBBIX 3ajad
anredpandyeckuM METO/I0M.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMH U ero rpaduk. Pemienue cuctem aByx
JMHEWHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU. PellieHre CUCTEM JIBYX YpaBHEHHI,
OJIHO U3 KOTOpPBIX JIMHEHHOE, a JApyroe — BTOpoi cTemeHu. [paduueckas
VHTEPIPETALNSA CUCTEMBI YPABHEHHUU C JBYMSI IEPEMEHHBIMU.

Pemenne TekcToBBIX 3ajady  anreOpamdyeckuMm crnocoOom. Yucnosele

HEPABEHCTBA U X CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM IEpPEMEHHOW. PelieHue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'paduueckas wuHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

DOyHKUUHA

KBampatuunas Qysxuus, e€ rpaduxk u coiictBa. [lapabona, KOOpaAuHATHI
BEPUIMHBI 1apadoJIbl, OCb CHMMETPUU NTapadoIIbL.

I'padukn byakmmii: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = X , 1 ux
CBONCTBA.

Yucs10BbIC OCTCA0BATEIBHOCTH M IIPOTPECCHHU

[IoHsATME YMCIIOBOM MOCIEAOBATEIIBHOCTH. 3aJaHUE IOCIEHOBATEIIBHOCTH
peKyppeHTHOH (hopMysoi u popMyIioi N-TO YIieHa.

Apudmernueckas u reoMmerpudeckas mnporpeccur. PopMmynsl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne wieHOB apuMETUYECKOW M TEOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHUIHAIBHBIM POCT.
CIioXHbIE TPOLIEHTHI.

BeposiTHOCTH M CTATHUCTHKA

[IpencraBnenue JaHHBIX B BUAE TAaOIHII, JUarpaMm, rpauKoB, HHTEpIIpETAIUS

JTaHHBIX. YTeHHEe U OCTpOoeHue Tabul, AuarpaMm, rpaduKoB MO peaabHbIM JaHHBIM.

[lepecranoBku u (axropuan. CodeTaHuss U YUCIO cOYeTaHUU. TpeyroabHUK

[Tackains. Pemenue 3amay ¢ CHOMb30BaHIEM KOMOMHATOPUKH.

['eomerpudeckas BeposATHOCTh. CrydallHbIN BBIOOpP TOYkKM H3 (GUTYpPHI Ha

IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPY>KHOCTH.

HcnbiTanne. Ycnex u Heygadya. Cepust ucnelTaHuid 10 nieporo ycnexa. Cepus

ucneiTannii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHym.

CnydailHas BenMYMHA W paclpelielieHHe BeposiTHOCTEW. Marematuueckoe



oxuaanue U gucnepcus. IIpumepsl  MaTeMaTUYECKOTrO  OXHMAAHUS — Kak
TEOPETUYECKOr0 CPEJHEr0 3HAYeHHUsS BEJIMYMHBI. MareMaTuueckoe OXXKHJIaHUE U
JUCTIEPCHS CIIyYaitHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIbITaHU bepHymimy.

[Tonsitne o 3akoHe OonpImMX uwcesn. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib ¥ 3HaUeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TPOI'PAMMBI
YYEBHOTI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl y4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHMSAM  POCCHMCKHX
MAaTEMaTUKOB U POCCHMCKOM MATEMAaTHYECKOM IIKOJIBI, K HCIOJb30BAHUIO JTHUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00s13aHHOCTEN IpakJaHUHA U pean3aliu ero
1paB, MPEICTAaBICHUEM O MAaTEMATHUYECKHMX OCHOBAaX (HYHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHI, IPOUEAYp TPaXIaHCKOro oOlecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXAEHUIO 3TUUECKUX IPOOIIEM, CBA3aHHbBIX
C TPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHHMI HAyKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B pEIICHUM NPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIIPABJICHHOCTH, OCO3HAHMEM BAXXHOCTU MATEMATHYECKOTO
o0pa3oBaHMsl HAa TPOTSHKEHUHU BCEW KU3HU ISl YCHEITHOW MpOodecCHOHATbHON
JESTeIbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUIyaJIbHOM TPaeKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K OSMOLMOHAIIBHOMY W  3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUM, PacCyX JACHUW, YMEHHIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpPUEHTALMEl B JEATCIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
npecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKa, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HAyKH Kak cQepbl 4YeIoBeuYecKOn
NEATEIIbHOCTH, JTAllOB €€ Pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHSA LIUBUIN3ALNH,
OBJIQZICHUEM SI3bIKOM MATEMAaTUKW U MATEMaTUYECKOW KyJIbTYpOM KakK CPeICTBOM
IIO3HAaHHWS MHpPA, OBJAJAEHUEM MPOCTEHIIMMH HABBIKAMHU MCCIIEI0BATEIBCKON
NEeATEIIbHOCTH;



6) ¢u3uueckoe BocnUTaHUE, (POPMHPOBAHHE KYJIbTYPbI 310pPOBbS U
IMOLMOHAJIBHOIO 0J1ar oMoy YHusi:

TOTOBHOCTBIO TNPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl,  BEIEHUS  3JI0pOBOro  oOpa3a  KHU3HM  (370pOBOE  IHUTAHUE,
cOAMaHCHUPOBAHHBIA PEXUM 3aHITUA M OTABIXa, peryispHas (Qusuueckas
aKTUBHOCTH), COOPMHUPOBAHHOCTHIO HaBbIKa pediiekcru, MprU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKoro e Mpasa APyroro 4ejJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTalMel HAa IPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM JUIsl pelIeHUs 3aa4B
00JIaCTH COXPAaHHOCTU OKPY>KAIOIIEH Cpelibl, INIAHUPOBAHUS NOCTYIIKOB M OLEHKH
MX BO3MOXKHBIX MOCJEIACTBUIN ISl OKPY>KArOUIEH CpeJibl, OCO3HAHUEM TJ100aIbHOrO
XapakTepa 3KOJOTHYECKHUX MPo0JIeM U IMyTeH UX pelIeHMts;

8) amanTanusa K M3MEHSIIOUIUMCS YCJIOBHAM COIHAIBHOW W NPHUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€I KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO ACSTENbHOCTh, B TOM YHUCIIE
YMEHHUE YUYHUTHCS y APYTUX JIOAEH, NMPUOOpPETaTb B COBMECTHOM JESATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HAaHUI, B TOM YHCIE
(opMynHpOBATH UIEH, MOHATHSA, TUIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM UYUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb Je(MUUMUTHl COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE DEIICHUs] W ACUCTBUSA, (DOPMYyIHMpPOBaTH W OLEHUBATH PUCKU U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBare/ibHBIE YHMBepcaibHbIe Y4eOHble aeiicTBus basdoBblie Jiornueckue
NEeHCTBUSA:

e BBISIBJISITh U XapaKTEpPU30BATHh CYIIECTBEHHbIC INPU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIUPOBATH
ONpENEIICHUS]  NOHATHUW, YCTAHABJIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KiIaccu(ukanyu, OCHOBAaHUS MJisi OOOOIIEHWS W CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCIPUHUMATh,  (OPMYJIUPOBaTH W  MPEeOOpPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHbIE W OTpUIATENIbHbIC, €JUHUYHbIC, YacCTHble U 0OIIue,
YCIIOBHBIE;



e BBISIBJIITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3U M IIPOTUBOPEUHUS
B (haKkTax, IaHHbIX, HAOIIOJCHUIX U YTBEPKACHUIX, IPeasiaraTb KpUTEpUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEH HIIPOTUBOPEUUH;

e ICNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUU (IIPsIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITENIBHO HECIOXHBIE JO0KAa3aTeIbCTBA
MaTeMaThu4ecKknx (haKTOB, BBICTPAWBATh AaAPTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BEIOMpATh CIOCOO perieHus ydyeOHOM 3ajgauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWMOOJEe TMOAXOAAINHMA C yIETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/IbCKie AeHCTBUA:

* ICIIOJIB30BAaTh BOIPOCHI KAaK HWCCIEA0BATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUne, MNpodiieMy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJIUTh IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY  HECJIOKHBIN

AKCIIEPUMEHT, HeOOoJIBIII0E HCCIICIOBaHNE 10 YCTaHOBJICHUIO
0COOCHHOCTEHM MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKITY
coboii;

e CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOJABI IO pPE3ysibTaTaM
POBEIEHHOTO HAOJIOEHNs, HCCIEIOBaHMS, OIICHUBATH OCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TAKXKE BbIJBUIaTh
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

¢ BBISIBIIITH  HEJOCTATOYHOCTh W U30BITOYHOCTh HMHGOpPMALUM, JTaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUSI 3a1a4H;

e BEIOMpATh, AaHAJU3UPOBaTh, CUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUAOB U (POPM IIpEICTaBIICHUS,

eBpIOMpaTh (GopMy TpeACTaBiICHHS WHPOPMAIIMKM H  HLIIOCTPUPOBATH
periaemMbie 3a7ayd CXeMaMH, JuarpaMMaMH, HHOW TrpaduKol H UX
KOMOMHAIIUSIMU;

¢ OIICHUBATh HAAEKHOCTh HMHPOPMAIMU TI0 KPUTEPHUSIM, TMPEII0KCHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA:



e BOCTIPUHUMATHh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBHH C yCIOBUSIMH
U LEeJIsIMU OOIlEHHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY
3p€HUSI B YCTHBIX U IMHUCBMEHHBIX TEKCTaX, JAaBaTh IOACHEHUS IO XOIy
peleHus 3a1a4u, KOMMEHTUPOBATh MTOTYYEHHBIN PE3YJIbTAT;

*B XOJI¢ OOCYXICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAEMOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/1a4u, BbICKA3bIBATh WUJIEW, HALICJICHHBIE HA TTOMCK
pELIEHUsl, COINOCTaBIIATh CBOM CYXICHHS C CYXKICHUSIMH JIPYyTHUX
YYaCTHHUKOB JMajiora, OOHApYy>KUBaTh pa3iMyue M CXOJCTBO MO3UIUN, B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKEHUS;

e IPEJICTABIIATh PE3YJIbTaThl PEIICHUS 3aauM, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CaMOCTOATEIBHO BBIOMPATH (OpMAT BBICTYIUICHHS C Y4ETOM
3a/1a4 Ipe3eHTaluu U OCOOEHHOCTEN ayJUTOPHUH;

e IOHUMATh U HCIMOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUIYaJbHOU
paboThI IPU PEIICHUH YYeOHBIX MaTEMAaTUYECKUX 3a]1aY;

e IPUHUMATh LEJIb COBMECTHOW MAESITENbHOCTH, IUIAHMPOBATH OpPraHU3aLUIO
COBMECTHOM paboOThl, pachpenensTh BUIAbI padoOT, J10roBapUBATHCH,
oOCyXIaTh MpoIecC U pe3ysbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

ey4aCTBOBaTh B TIpynmoBbeIXx ¢opmax padoTel (oOcyxaeHus, 0OMeH
MHEHUSIMHA, MO3TOBBIE IITYPMBbI U APYTHUE), BBIOJHITH CBOI0 YacTh pabOThI
U KOODJMHUPOBATH CBOU JEUCTBUS C JIPYTUMHU 4YiI€HAMU KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETr0 BKJaJla B OOIIMIA MPOAYKT IO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasitTuBHbIC YHHBepcaibHbIe Y4eOHbIe aeiicTBusCaMoopranu3amnus:

e CAMOCTOSITEJILHO COCTABJIAITh IUJIAH, AJTOPUTM pElIeHUs 3ajaud (WId ero
4acTh), BBIOMpATh CIOCOO penieHusi ¢ Y4ETOM HMMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHPOBATH
BapUaAHTHI pElICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1a4u;

e IPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUM 3aJ1auu,
BHOCUTb KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBHCTB,
HaWJIEHHBIX OIMUOOK, BBISIBIICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pE3yJibTaTa ACATEIbHOCTU MOCTABICHHON LEIU U
YCIIOBHSIM, OOBSCHSATH TMPUYUHBI JOCTHKEHUS WIM HEIOCTHKCHHS IICIH,
HAXOJUTh OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATBI



K konmy oOydenumss B 7 Kjaacce OOYyYaIOMUNCS TOJXYYUT CIEAYIOIIHNE
MPEMETHBIC PE3YIbTATHI:

Yuciia 1 BbIYMCITCHUS

BrimonHsATh, codeTass yCTHBIE W THChbMEHHBIC MPUEMBI, apuPMETUUECKUE
JNEUCTBUS C pPallMOHATBLHBIMU YUCTIAMU.

Haxonuth 3HaYeHUST YHUCIIOBBIX BBIPAKCHUN, MPUMEHATH Pa3HOOOpPA3HBIC
CrocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUU JPOOHBIX BBIPAXXKEHUM, COAEp KaINX
OOBIKHOBEHHBIE U JCCATUUYHBIC JPOOH.

[lepexoauTh OT ofHOW (OpMBI 3amUCU YHUCEeN K JApyroM (mpeoOpa3oBHIBATH
JECATUYHYIO 1pOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JECATUUYHYIO, B YaCTHOCTH
B O€CKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YyNIOPSAI0YMBATH pallMOHANIbHBIEC Yynca. OKpYriasTh YUCa.

BBINOMHATS OPUKUIIKY U OLEHKY pe3yJibTaTa BHIYMCICHUMN, OIIEHKY 3HAYCHUMN
YUCJIOBBIX BBIpQKEHUN. BBITIOMHATH ACHCTBUS CO CTENEHSAMH C HaTypaJlbHBIMHU
MOKa3aTEeNsMH.

[IpyMeHsATh  NpU3HAKK  JEJIUMOCTH,  PA3JIOKEHHE  HAa  MHOMKHUTENIH
HATypaJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJayd, CBSI3aHHBIE C OTHOIICHUEM
BEJIMUUH, MPOMOPIIMOHATBHOCTEIO BEJIUYUH, MPOIEHTAMU, HHTEPIPETUPOBATH
pe3yabTaThl pEUICHUs 3aJa4 C Y4ETOM OTPAaHUYEHHUM, CBA3AHHBIX CO CBOMCTBAMH
paccMaTprBaEeMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHUsI

Hcnonb3oBath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTH €€
B MIPOIIECCE OCBOCHUS yUeOHOI0 MaTepuania.

Haxonuth 3HaueHWs: OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BrinonHaTs mpeoOpa3oBaHus 1IE70T0 BhIpAKEHUS B MHOTOUJICH NMPUBEACHUEM
MOJ0OHBIX CJIaraeMbIX, PACKPBITHUEM CKOOOK.

BBINOMHAT yMHOXEHHUE OJHOWICHAa HAa MHOTOYJIEH M MHOTOYIEHa Ha
MHOTOWIEH, TPUMEHATH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOYJICHOB HA MHOXHUTEIH C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKA  CJAraeMblx,
npuMeHeHus: PopMysT COKpaEHHOTO YMHOXKEHUSI.

[TpumensaTs npeoOpa3zoBaHUsi MHOTOYJICHOB JIJIs PEIICHUS Pa3IMUHbIX 3a/1a4
U3 MaTEMAaTUKH, CMEXKHBIX MIPEJAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonbs30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMHM IIOKA3aTEIsAMHU IS
peoOpa3oBaHMs BEIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA



Pemare nuHElHBIE ypaBHEHMsS C OOHOM IIEPEMEHHOM, NPHUMEHSASA IIPaBHUIIA
nepexo/ia OT UCXOAHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBiseTcs
JI1 YUCJI0 KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METOIBI MIPHU PEIICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl Tap YWCEN, SBIAIOMIUXCS pPEIICHUEM JMHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM TUIOCKOCTH TpapK JIMHEHHOTO YpaBHEHHS C ABYMS
epPEeMEHHBIMH, MOIB3YSCh TPAaPUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS] YPABHEHHUS.

Pemats cucteMbl ABYyX JTUHEWHBIX YPAaBHEHUW C JBYMsS IIEPEMEHHBIMHU, B TOM
qrclie rpaduIecKy.

CocTaBisiTh W pemarh JIMHEWHOE YpPaBHEHHE WJIH CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYEHHBIN pe3yNbTarT.

DOYyHKIUU

N306paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOILIUE 3a/1aHHBIM
KOOpJUHATaM, JIy4H, OTPE3KH, NHTEPBaJbl, 3alIUCHIBATh YUCIOBBIE MIPOMEXYTKU Ha
anreOpanyeckoMm si3bIKE.

OTrMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIWHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJINYMHAMU: CKOPOCTh, BpPEMs, pPACCTOSIHUE, LEHA, KOJIUYECTBO, CTOUMOCTS,
MIPOU3BOAUTENIBHOCTD, BpEMsI, 00bEM padOTHI.

HaxoauTs 3HaueHue pyHKIMU [0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnocoOd MpeACTaBICHUS W aHadu3a HHQPOpMAaIUu,
U3BJIEKaTh U MHTEPIPETUPOBATh UH(POpPMALIHIO U3 TPadUKOB PEATLHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K «koHiy oOyueHus B 8 kJjacce oOy4aromMiics TMOJYYUT CIEAYIONIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HavaabHbIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEIT
JUIsl CPaBHEHUS, OKPYTJIEHUS U BBIUMCICHUM, M300pa)kaTh JIEWCTBUTENIbHBIE YHUCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpumeHATh TOHATHE apPUPMETHUECKOTO KBAaAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YyS MPU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIMIOJIHSITD
npeoOpa3oBaHus BBIPAXKEHHM, COepkKAIIMX KBaJApPaTHbIE KOPHHU, UCTIOJIb3Yysl CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MaJbIX YUCEI C MOMOUIBIO JECATUYHBIX
npobeii u creneneit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpumMeHsATh  MOHSATHE CTENEHW C  UEedbIM  [O0KAa3aTeleM,  BBINOIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETIEHH C LIETBIM MOKa3aTeIeM.



BBITIOTHATE TOXKIECTBEHHBIE MPEOoOpa30BaHUs PAINMOHAILHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoOsiMu.

PackianpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUUN JI1 PEIICHUS Pa3IMYHbBIX 3ajlady M3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHelHbIEC, KBaJgpaTHble YpPAaBHEHHUS M pPAallMOHAJBHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAMTE MPOCTENUIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
YUCJIe ¢ MPUMEHEHHEeM TpadudecKuX NpencTaBieHnl (yCTaHABIMBATh, MUMEET JIU
ypaBHEHUE WIHM CUCTEMAa YPABHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U IPOYee).

[lepexoauTh OT cioBecHOM GOPMYITUPOBKH 3aa4M K €€ anreOpandeckoil Moienu
C TIOMOIIIbIO COCTABJICHHSI YPABHEHUSI UJIU CUCTEMbl YPABHEHU, UHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1ayy MOJTYYEHHBIN Pe3yiIbTaT.

[IpuMeHATh CBOWMCTBA YUCJIOBBIX HEPABEHCTB JIJII CPABHEHUS, OLIEHKH, pellaTh
JIMHENHBIE HEPaBEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI, J1aBaTh IrpauuecKylo
WJUTFOCTPALII0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHuMaTh W HCMOJB30BaTh (YHKIIMOHAIBHBIE TOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), OMpEACNSITh 3HaueHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBAa (PYHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y = k/X, y = %2,y = x3,y = |X|, Y = VX, OIICHIBaTH CBOICTBA YNCIOBOI (YHKIIHH
o e€ rpaduky.

N3Bnekats 1 mpeoOpa3oBbIBaTh MHPOPMAIIUIO, TTPEICTABICHHYIO B BUIE Ta0JIHII,
TuarpaMm, rpauKoB, IPEICTABIATH JIAHHBIE B BUJIE TA0UII, AHArpaMM, rpaduxos.

OnuchiBaTh JaHHBIE C TOMOIIBI CTAaTUCTUYECKUX TMOKa3aTesie: cpeaHux
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM YHCIIE IO
pe3yabTaTaM U3MEPECHUIN U HAOIIOICHUM.

Haxonuth BEpOSITHOCTH CIy4alHBIX COOBITHI B OIBITaX, 3HAas BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM 4YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh Tpaduueckue MOJEIH: JEPEBO CIYYaHOTO JKCIIEPUMEHTA,
JarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMHU: MHOKECTBO, IMOJMHOXKECTBO, BBITIOIHATH ONEpAIUU
HaJl MHOXECTBaMM: OObBEIMHEHUE, TIepeceueHre, JOMOJHEHHE, MEePEeUnucCsiTh
AJIEMEHTHI MHOXECTB, MPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonp3oBaTh Tpaduyueckoe NpeiCTaBIeHNEe MHOXKECTB U CBS3€H MEXITy HUMHU
JUISl OMMCAHUS MPOIECCOB U SIBJIICHUM, B TOM YHCJIE€ MPU PEMICHUU 3aJlady U3 APYTUx
y4€OHBIX MPEIMETOB U KYPCOB.

K koHmy oOydyenuss B 9 kJjacce oOydYarolmIUCS TMOIYYUT CIICIYIOIINE



MPEIMETHBIE PE3YJIbTATHI:

Yucya 1 BLIYUCIEHUSA

CpaBHMBATh U yHOPSJAOYMBATH PAIMOHATIBHBIE W HppalMOHAJILHBIC YHUCIA.

Brinonuars apudmeTndyeckre NeHCTBUSL C pallMOHAIBLHBIMU YKCIIAMU,
coyerass yYCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYMCICHUS C
UppallMOHAIBHBIMUA YHCJIaMU.

Haxonute 3HaueHUs CTeNEHE! C IEIbIMU MMOKA3aTeIIMU U KOPHEW, BEIYUCIISATh
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  IEUCTBUTENBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pPe3yjbTara
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIC U KBAJpAaTHBIC YPABHEHUS, YPABHECHHUS, CBOJISIITUECS K HAM,
npocTerime ApoOHO-paIllMOHANIbHBIE YPaBHEHUSI.

Pemate cuctemMbl IBYX JUHEHWHBIX ypaBHEHUN C JByMs IEPEMEHHBIMH H
CUCTEMBI JIBYX YpaBHEHHUM, B KOTOPHIX OJIHO YPABHEHHE HE SBJISICTCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajaun  aiareOpanyeckuM CHocoOOM € TOMOIIBIO
COCTABJICHHS YPAaBHEHHUsI WJIM CUCTEMBI JIBYX YPaBHEHUH C IByMs IT€PEMEHHBIMHU.

[IpoBoauTh TpOCTEHIINE UCCIEIOBAHUS YPAaBHEHUN M CUCTEM YpaBHEHHI, B
TOM YHCJIE C IPUMEHEHUEM TpapUUEeCKUX Mpe/ICTaBlIeHUl (yCTaHABIUBATH, UMEET
U ypaBHCHHWE WM CHUCTEMa ypaBHCHHWH PEIICHHUS, €CIM HMEET, TO CKOJBKO, H
rnpouee).

Pemates nuHeElHbIE HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, H300pakaTh
pelieHre HEePaBEHCTB Ha YUCIOBOW MPSMOM, 3amMChIBaTh PEIICHHE C TMOMOIIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBl  HEPaBEHCTB,
BKJIFOYAIOIIME KBaJIpaTHOEC HEPAaBEHCTBO, H300paKaTh pPEIICHHUE CHUCTEMBI
HEPABEHCTB Ha YHUCIIOBOM MPSMOM, 3aMKUChIBATH PEIICHNUE C TTOMOIIBI0 CHUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3371a4.

DOyHKUUHA

PacmosnaBaTh (yHKOMM W3YYCHHBIX BUIOB. [loKa3pIBaTh CXEMaTHYECKH

pAacIoJIoKEHUE Ha KOOPAMHATHOW IJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=k«+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBuCHMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMUCHIBATH CBOWCTBA (DYHKITUH.

CtpouTh M M300pa)kaTh CXEMATUYECKU TpapUKU KBaIpaTHUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI N0 UX Tpadukam.

Pacnio3HaBaTh KBaJpaTUUYHYIO (PYHKIHMIO 1O (opMyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUHI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTAEA0BATETBHOCTH U IIPOTPECCUH

Pacnio3naBaTh apu(MeTHYECKYI0 M TE€OMETPUYECKYI0 MPOTPECCUU  MpH
Pa3HBIX CIIOCO0AX 3aaHus.



BbImonmHAT,  BBIUKCIEHHMS C  HCIOJNb30BaHHEM (opmyn N-ro  deHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHBl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHUCIIOBBIMHU IIOCJIENOBATEIBHOCTSMHU, B TOM
qUClIe 3a/1a4l U3 PeaIbHOM >KU3HM (C MCIIOJIb30BAHUEM KaJbKYJATOpa, HU(PPOBBIX
TEXHOJIOTHUH).

BeposiTHOCTB M cTATHCTHKA

W3Bnekaty u mpeoOpa3oBbIBaTh MHPOPMALUIO, IPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJE TaONMIl, AMAarpaMM, rpauKoB, MPEACTABIATh JAHHBIE B BHJE
TabIuUII, TUarpaMm, rpauKoB.

Pemate 3amauM  OpraHM30BaHHBIM  MEepeOOpPOM BApUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONMCATENBHBIE XAapPAaKTEPUCTUKHA JUISI MAaCCHBOB  UHMCJIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxonuTh 4acTOThl 3HAYEHHH M 4YacCTOThI COOBITHS, B TOM YHCIE MOJb3YSACh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOACHUH.

HaxoauTb BEpOSITHOCTH CITydyalHBIX COOBITUN B U3YUYEHHBIX OIbITaX, B TOM YHCIIE
B OIIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH, B CEPHUSIX HCHBITAaHUI
JI0 TIEPBOTO yCI€Xa, B CEPUAX UCIBITaHNU bepHyIum.

NMeTs mpenacTaBlieHHME O CIy4YalHOW BEIMYMHE M O PAaCHpeaciiCHUH
BEPOSITHOCTEN.

HNmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHCENl Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIbIIUX YHUCEN B
NpPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne i/ P Konrpoabnbie | IlpakTuueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BelunciaeHus. PalinoHaibHbIe 95 1 bubnuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubnuorexa [JOK
2 Aunred 27 1
FITEOPAITICCRIE BRIPMRCHIA https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 v 20 1
PABHCHITL 1 Hepanenoina https://m.edso00.ru/7f415b90
bubnuorexa [JOK
4 K . D 24 1
OOpJHHATEI H rpadpukit. PymKuH https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
5 IT 6 1
OBTOPCHHE 1 0000IeHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KVIACC

KoaudecTBO 9acoB

Ne HanmenoBanmue pa3iesioB u JuiekTpoHHbIE (UG POBHbIE)
n/n TEeM MPOorpamMmblI Bcero Konrpoapnbie  Hpaktirieckite o0pa3oBaTejIbHbIE PeCypPChl
padoThI padoTbI
1 Yuciia 1 BBIYUCIICHUS. 15 bubmuorexa [JOK
KBanpaTHbie KopHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruucienus. CTeneHb 7 bu6mmoteka [IOK
C LEJIBIM NTOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [JOK
KBanpatHblii TpéxusieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnnoreka [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuorexa [HOK
KBanparHbsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHEHUs 1 HEPABEHCTBA. 13 bubnmnoreka [JOK
Cucrembl ypaBHEHU https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bu6mmoteka [IOK
HepasencrBa https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
8 DyHiciH. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
d Dymrcium. Tucnosbie Gymicim 9 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosropenme n 0bodmenue 6 1 https://m.edsoo.ru/7f417af8
11 OrnuncarenpHas CTaTUCTHKA. 4 bu6muoreka [JOK
PaccenBanue maHHbBIX https://m.edsoo.ru/7f417fh2
but6mmoreka [IOK
12 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
13 BeposiTHOCTB cityyaitHOTO 6 1 bu6muoreka [JOK
COOBITUSA https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
14 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fh2
15 Cry4aiinpie COOBITHS 8 bubnuoteka [JOK
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bubnunoreka LIOK
https://m.edsoo.ru/7f417fb2
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9 KIIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoasnsie | Ilpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JeiicTBUTEIbHbBIC 9 bubnmoreka [JOK
yucia https://m.edso00.ru/7f419d08
9 YpaBHEHHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 v .H 16 1
paBHEHMs U HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
5 o 16 1
YHIHHH https://m.edso00.ru/7f419d08
bu6nuoreka [JOK
6 4 15 1
HEJIOBBIC TOCHCAOBATEIBHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue kypca 8 knacca (BEpOSITHOCTD 5 bubnmnoreka [JOK
W CTATHCTHKA) https://m.edso0.ru/7f41a302
8 OneMeHThl KOMOMHATOPUKU 4 1 bubnmnorexka HOK
https://m.edso00.ru/7f41a302
9 I'eomerprueckast BEpOATHOCTh 4 bu6muoreka [JOK
https://m.edso00.ru/7f41a302
10 Hcnsitanusa beprymm 5 1 bu6muoreka [JOK
https://m.edso0.ru/7f41a302
1 CryqaifHasi BeTMYMHA 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a302
12 O06o00meHne, KOHTPOJIb (BEPOSITHOCTh U 8 1 bubnmoreka [JOK
CTATHCTHKA) https://m.edso0o.ru/7f41a302
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13 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 bubnunoreka [IOK
3HaHWH Mo anredpe https://m.edso00.ru/7f419d08
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