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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILIINH, KaK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HHU.
PazButne y oOydaromuxcss Hay4yHbIX MPEACTaBICHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBJICHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, PO MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUYECTB
MBILIEHHsI, HEOOXOAUMBIX JJIs aJalTallid B COBpPEMEHHOM LudpoBoMm obectBe. M3ydyeHue
asreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHUI. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOLIUXCA: OHHM MCIOJIB3YIOT JAEIYKTUBHBIE H
UHIYKTHBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3aluio, abCTparupoBaHUE U aHAJIOTUIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHOW JAESITEIIBHOCTH
00yJaromuxcsi, IMO3TOMY CaMOCTOSITENIbHOE pEUICHWe 3a7ad  SBJSIETCS — pean3alueit
JeSITeIbHOCTHOTO PUHIIMIIA O0Y4YEHUSI.

B crpykrype mnporpammsl yueOHOro Kypca «Anaredpa» i OCHOBHOIO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJEpKaTeIbHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUS», «AJNTreOpandeckue BBIpAXKEHUS», «YPAaBHEHHS M HEpaBEHCTBa», «DYHKIHNY.
Kaxnas u3 3Tux conepkaTeabHO-METOANYECKUX JIMHUI pa3BUBAeTCA Ha MPOTSKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aMMOJICHCTBYS ¢ IpyTMMU €ro JIMHUAMH. B xo1e n3yuenus yueOHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHMs HU
CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
a3bika. CopepxKaTenbHON U CTPYKTYpHOM OCOOEHHOCThIO yueOHOro Kypca «Auredpay sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIMXCs JIOTMYECKOIO MBIIUICHNUS,
(GOpMHPOBaHNIO YMEHHSI TOJB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMHU YHCIAMH,
(dopMHpOBaHHUEM MpPEJCTABICHUNA O NEHCTBUTENLHOM YHCIE. 3aBEpIIEHHE OCBOCHUS YUCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepkanue JByX aireOpamvecKkux JHHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYeCKOro ammnapaTa, HEOOXOIMMOro MJisi pelleHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yueOHBI ~ MaTepuan TpPYNNHpPYeTCs BOKPYT  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl TOCTPOCHUSI MaTeMaTHYECKUX MoJenei,
OTKCAHMs MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBIIQJICHHE HABBIKAMU JICAYKTUBHBIX PACCYKICHHIA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0yJaromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIel MaTeMaTU4ecKo MOJEIH Ui OMUCAHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHHUE MPEJICTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BIPaKEHU», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

I'eomeTpus

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNiOB MIKOJIBbHOM MaTeMaTHUKH, UMEIOIIUNA cBOEH
[ENbI0 00€CIeYNTh W3YYCHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIICHWH M B3aWUMHOE
pacCToNIOKEHUE, ONMHMPASTCSl Ha JIOTHYECKYIO, JIOKa3aTelnbHYI JIMHUI0. [[eHHOCTh W3ydeHus
TeOMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs 3aKII0YAeTCA B TOM, YTO 00yJarOIIUncs
YUUTCS TPOBOJUTH JIOKa3aTeJbHbIE PACCYXKIACHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKA3bIBaTh WMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
PaCCYXICHHS «OT MPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYITHUPOBATH OOpATHBIC
YTBEPKACHHUS.

Bropoii 1enpio u3y4eHuss reOMEeTpHUH SBIISECTCS UCMHOJIb30BaHUE €€ KaK HMHCTPYMEHTA Mpu
pEeIICHHH KaK MaTeMAaTHYECKUX, TaK M MPAKTHYECKHX 3a/1a4, BCTPECUAIOIIUXCS B peaTbHOU
*u3HA. OOYYaroIMiAcs JTOJDKEH HAYYUTHCS OIPEISIUTh T'€OMETPUUYCCKYI0 (UTYpPY, OIHCATh
CIIOBaMHU JAaHHBIM UYepTEX WIM PUCYHOK, HAWTH IUIOMIA[Ib 3€MEJBHOTO y4YacTKa, PacCUUTaTh
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOTO Kalemst wian TpeOyeMmble pa3Mepbl rapaxa s
ABTOMOOWISL. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTEIIbHAS JHMHHUS B U3YYCHUU TCOMETPHH.
[Ipm pemreHnn 3a7ad  TPAKTHYECKOTO  XapakTepa OOYYAIONIMICS  YYUTCS  CTPOHTH
MaTeMaTUYeCKUe MOJENN peallbHbIX JKU3HEHHBIX CHUTYallMi, MPOBOJUTH BBIYHUCICHHUS U
OIICHMBATh aJIEKBATHOCTh MOJYYEHHOTO pe3yibTara.

KpaiiHe BaXHO MOMUEPKUBATH CBS3U TEOMETPUU C JIPYTHMMH YYEOHBIMHU TpeIMETaMH,
MOTHBHPOBATh  HWCIOJB30BAaTh  ONPEICIICHUS TIeOMETPUYECCKHX (QUryp W  TOHATHH,
JEMOHCTPHUPOBATH MPUMEHEHUE TOTYICHHBIX YMEHUN B GU3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
SAPKO BUIHBI B TeMaX «BekTopbl», « TpUroHoMeTpuyeckue COOTHOMIEHUs», «MeTo KOOpauHaT»
u «Teopema ITucdaropay.

VYuebnsiii kypc «I'eomeTpus» BKIIIOUAET CICAYIONIHE OCHOBHBIE PA3Jeibl COICPKaHMUS:
«['eomerpuueckne GUTYpsl B WX CBOMCTBay, «l3MepeHHEe TEOMETPHUECKUX BEIUYHHY,
«/lexapToBBl  KOOpAWHATHl HA  IJIOCKOCTH», «BekTopbl», «JIBUKEHHS  IUIOCKOCTH,
«IIpeoOpazoBanus MOJOOU».

Ha m3ydenue yueOHOTO Kypca «l'eomerpusi» otBoautcs 204 yaca: B 7 kimacce — 68 gacoB (2
yaca B HeZleN0), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 gacoB (2 yaca B
HEJIETIIO).

BeposgaTtHoCTh U cTaTuCTHKA



B coBpemMeHHOM MGPOBOM MHUPE BEPOSTHOCTh U CTATHCTHKA MPUOOPETAIOT BCE OOBITYIO
3HaYMMOCTb, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIK B 0Opa3OBaHUH,
HEOO0X0IMMOM KaXKI0My 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPHIMU
TpeOyeTcst xopouias 0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH M CTATUCTUKH, TaKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa30BaHMs W JUIsl YCIEIIHOM HpodeccrOHaIbHON
Kapbephbl.

Kaxkaplii 4enoBeK NOCTOSHHO IPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCS y HEro
JaHHBIX. A 1711 OOOCHOBAaHHOI'O NPUHATHS PELICHUS B YCIOBHSAX HEIOCTaTKa MM H30bITKa
uHpOpMaLMM HEOOXOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIJICHUE.

MMeHHO T03TOMY OCTpPO BCTana HEOOXOIUMOCTh C(HOPMUPOBATH Y OOYYAFOIIUXCS
(YHKLMOHAJIBHYI0 TIPAMOTHOCTb, BKJIIOYAIOLIYyl0 B ce0f B KauyecTBe HEOThEMJIEMOMN
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTHYECKH aHAIM3UPOBaTh HH(GOPMALHUIO,
NpPEJCTAaBICHHYI0 B pa3iNyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOINUTh IPOCTENILINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM HpHUHLMIAMHM cOoOpa, aHanmuM3a u
IpPEICTaBICHUs JaHHBIX U3 Pa3JIMYHbIX cep XKU3HM OOLIECTBA M rocyJapcTBa MpUOOIIAeT
oOyJaromuxcst K OOIIeCTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH pPa3BHBAET
HaBbIKM OpraHM3aluu mepedopa M MoJCY€Ta YUCiia BApUAHTOB, B TOM YHUCIIE B NPUKIIATHBIX
3ajjayax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3gaéT maremMaTHyecKuil GyHIaMeHT ais
dopMHUpoOBaHUs KOMIETEHIMH B oOsiacTh HHGOpMATUKU U LU(poBbIX TexHoJorui. Ilpum
U3YYEHUU CTaTUCTUKM W BEPOATHOCTH OOOralaroTCsl MPEACTaBICHUs OOydaroluxcs o
COBPEMEHHOW KapTHHE MHpa M METOJIaX €ro HCCIeAOoBaHMs, (pOpMUPYETCS MOHUMAaHUE DPOJIU
CTaTUCTHKM KaK HCTOYHUKA COLMAIBHO 3HAUYUMOM HH(POPMALUU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

B coorBercTBUM € JaHHBIMH LEISIMH B CTPYKType€ IpOorpaMMbl ydeOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOIO OOLIEro 0O0pa30BaHHS BBIIEICHBI CIIEAYIOIINE
coJiepKaTeNbHO-MeToquueckre TuHun: «lIpeacrapienne JaHHBIX U ONUCATENbHAs CTAaTUCTUKAY,
«BepoaTHocTh», «DneMeHTbl KOMOMHATOPUKHY, «BBeneHne B Teoputo rpagoBy.

Copnepxanue nuHun «lIpencraBieHre JaHHBIX W ONUCATENbHAs CTATUCTUKA» CILYKHUT
OCHOBOH 111 (OpMHUPOBAHUS HABBIKOB paOOTHl ¢ MH(OpPMALMEN: OT YTEHUS M MHTEPIpPETALUU
uHpOpMallMY, TpEeACTaBI€HHOW B TabmuIax, Ha JauarpaMMax M rpadukax, g0 cbopa,
IIPEJICTaBJICHNS U aHAJIM3a JaHHBIX C MCIIOIb30BAaHUEM CTaTUCTHUECKUX XapAKTEPUCTUK CPEIHHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4darcs CUMTHIBATh U WHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaThb M KPUTHKOBATh MPOCTEMINE TMIIOTE3bI, Pa3MbIIUIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMU U3MEHUMBOCTD, U OLIEHUBATh UX BIUSHHE HA pacCMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTHBHOE  TpPEACTABIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEH W TEHACHIMI CTAaHOBUTCS MOTHBHPYIOIIEH OCHOBOHM I M3YyYEHHsI TEOPUHU
BEPOATHOCTEW. boiblIoe 3HAaYEHHE MMEIOT INPAKTUYECKHE 3aJaHus, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHsiTie BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoaoOus ciydaiiHoro coowitus. Ilpu
M3YYEeHUU y4eOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEHIINMU METOAaMH BBIYHUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU MCXOJAMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M peliaTh Oosee ClIoXHbIE 3amauu. B



y4eOHBIM Kypc BXOJAT HadajJbHbIC MPEJICTABICHHS O CIy4alHBIX BEJIMYMHAX U UX YHMCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOTrO Kypca OCyIIeCTBISETCS 3HAKOMCTBO 00YJaIOLINXCSl C MHOYKECTBAMU U
OCHOBHBIMHM OIl€pallsIMA HaJl MHOXECTBaMH, PacCMaTpUBAIOTCS MPUMEPbl NPUMEHEHUs IS
pelIeHus 3ajady, a TaKKe MCIOJIb30BaHUs B JAPYIrMX MaTeMaTHMYeCKHMX Kypcax M Yy4eOHbIX
npeaMeTax.

B 7-9 xkmaccax um3yuaercs y4ueOHBI Kypc «BeposSTHOCTb M CTAaTHUCTHKa», B KOTOPBIH
BXOIAT pazfensl: «llpeicraBieHne AaHHBIX W ONMcATeNbHas CTAaTUCTHUKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKKNY, «BBeZieHne B TE€OpUIO IpadoBy.

Ha u3yuenue yue6HOro kypca «BepostTHOCTh U cTtatucTuka» orBoauTcs 102 yaca: B 7 kilacce —
34 yaca (1 gac B Hegenio), B 8 kiacce — 34 vaca (1 yac B Henento), B 9 knacce — 34 yaca (1 gac
B HEJIEIIO).

COAEPKAHUE OBYUYEHMUSA

7 KUIIACC
Anrebpa

Yucia ¥ BbIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHbIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolelt K
npyroi. [loHATHE palMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YHIOPAIOYMBAHNE PALIMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHNUs, 3aiCh 00NbINX unceln. [IponeHTsl, 3amich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPaKTHKH.

IIpuMeHeHre IPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypaJIbHbIX YUCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIHUOHAIBHOCTH.

Auredpanyeckue BbIPaKeHHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCcTUMBbIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIBI.
Beruucnenus no gopmynam. IIpeodpasoBanne OyKBEHHBIX BbIpaKEHUI, TOKIECTBEHHO paBHBIE
BBIpaXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CyMM U MPOM3BEJEHUI, MpaBUiia PaCKPbITUS CKOOOK U
IPUBEIEHUS TOTIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnnHowieHbl 1 MHOrouwieHsl. CreneHb MHOrousnaeHa. Cllo)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHENWHBIX ypaBHeHHI. CocTaBJ€HHME YpaBHEHUH IO YCIOBHUIO 3ajqadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO0 YPABHEHUM.



Jluneiinoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
yYpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmon. UucioBele NpoMEXyTKH. PaccrosHMe Mexny IByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M OopauHAaTa TOYKH Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanpHbIX 3aBuUcHUMOCTei. [lonsarue ¢dynkuuu. I['padux dyaknum. CpoicTBa (GYHKIIHMA.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['paduk dynkmum y = [x|. I'paduyeckoe perienne nuHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHUI.

8 KVIACC

Yuciia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uucina. llonstue 00 wuppauuvoHanbHOM uwucie. [lecsTuynbie
npUOIMKEHUST NPPALMOHANBHBIX unces. CBoMCcTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH M UX
IPUMEHEHHE K MpeoOpa30oBaHUIO YMCIOBBIX BBIPAXKEHUW W BbIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

CreneHs ¢ 1enbIM I0Ka3areaeM U e€ cBoiicTsa. CTaHaapTHas 3aluch YHCIa.

Anredpanyeckne BbIPaKeHUs

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckass poOb. OcCHOBHOe CBOMCTBO anredpandeckoil apobu. CioxkeHue,
BBIUMTAHNE, YMHOKEHHE, JICJICHNE anredpandeckux ApoOei. PannoHanbHble BBIPRKEHUS U HX
npeoOpazoBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. I[Ipocteifmne npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHUH C JOByMs NepeMeHHbIMHU. [IpuMepbl pelleHns CUCTEM HEJNMHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGNacTh ONMpeaesieHNs] 1 MHOXKECTBO 3HaueHUH QyHkuu. CrocoObl
3amanus QyHKIUH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsr rpadukos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OYHKINH, ONUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenne ypaBHe il i CHCTEM
YpaBHEHUM.

9 KUIACC
Yucsa v BbIYUCICHUSA



PanyonanbHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC YHCIA KaK OECKOHEUYHBIC
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOU MPSAMOMN.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHUecKue AECUCTBUS C ACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpPA, JJIUTEIBHOCTH IIPOLIECCOB B OKPY)KAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NpuOMMKeHUs. OKpyrjieHue yucel.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHusI U HEPaBEeHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3yIoKEHUEM HA MHOKHTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PeleHume  TEKCTOBBIX  3aday
areOpanyeckuM METOO0M.

VYpaBHeHHe ¢ OBYyMsl MEPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN C JByMs II€pEMEHHBIMU. PeleHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTepIpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. PemieHue cuctem JIMHENWHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanparHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagparuunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = [x| , u ux cBoiicTBa.

YuciioBble MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To UieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apu(QMEeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N UJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOpJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE POLICHTHI.

I'eomerpus

7 KUIIACC

HavanbHble moHATHS TeoMeTpuu. Touka, mpsimasi, OTPE3OK, Jyd. Yroida. Buasl yrios.
BeprukanbHsle ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHUHK.
[TapamienbHOCTb U NEPNIEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunsbie purypbl. OCHOBHBIE CBOMCTBA 0ceBoi cummeTpun. I[Ipumepsl cuMMeTpun
B OKPY’KAIOIIEM MHDE.

OcHOBHBIE TIOCTPOEHHS C TIOMOIIbIO IMPKYJIS W JMHEHKU. TpeyronbHHUK. BricoTa,
MenraHa, OMCCEeKTpHCa, UX CBOMCTBA.



PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKA.

CpoiicTBa M TpHU3HAKM DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAaKM paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapajulesIbHBIX NpsAMbIX. CyMMa yIjIOB TpeyrojbHHKA. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[TpsitmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsaMOyrobHBIN TPEYTrOABHUK C YoM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
Teopema o OOJIbIIEM yTiie U OONbIIeH CTOPOHE TpeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

['eomeTpryeckoe MecTOo TOYeK. buccekTpuca yria M CEepelMHHBIN NEPHEHIUKYIAp K
OTPE3KY KaKk Fr€OMETPUUECKNE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOpAa W JuameTp, HMX CcBoiicTBa. B3auMmMHoe pacmnosioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K oKpyxkHOCTU. OKpYX HOCTb, BIMCaHHAas B
yroJi. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerbipéxyronpHuku. llapamnenorpamm, ero mpu3Haku M CBOicTBa. YacTHble ciiydau
napajuiesorpaMmoB (IIPsSIMOYTOJIBHUK, poMO, KBaJApaT), UX TMPU3HAKKM U CBOMCTBA. Tpamerus,
paBHOOOKas Tpamnenws, e€ cBoicTBa U nmpu3Haky. [IpsMoyronbHas Tpanemnus.

Meron ynBoenust Mmenuanbl. LlenTpanbnas cummerpus. Teopema daneca u teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tomobue TpeyrosbHUKOB, KO3 GuIueHT momaoous. [Ipu3Haku mogo0ust TpeyroJbHUKOB.
[Tpumenenue mo1oOUst P PEIICHUN MTPAKTUYECKUX 3a7au.

CaoiicTBa miomaaei reomerpuueckux Quryp. @opmMynsl As MIIOMAAM TPEYroJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIECHHUE IIOMAACH MOT00HBIX Quryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu perieHuN MNPaKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOIO yIja MpsSMOYIOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpabHBIE YIJIBL, YTOJI MEXKIY KacaTeIbHOW M XOpAOW. YTIbl MEXAY
XOpAaMM UM CEeKyIMMH. BrnucaHHble W  ONUCaHHBIE YETBIPEXYTONBHUKH. B3aumHoe
pacrioioxxeHue JByX OKpyxkHocted. Kacanme oxpyxuocteit. OOmue kacartelbHble K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrinoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne TpeyroiabHuKoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHnue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpou3BeIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIIOIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ



BeKTopaMHu. Pa3nokeHue BeKTopa Mo JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE 711 HaX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHHUS IMPSAMOM U OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKPYKHOCTEH U MpsMbIX. MeTo1 KOOpAUHAT U €ro MpHUMEHEHHE.

[TpaBusibHBIE MHOTOYTOBHUKH. JlTMHA OKpYyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHME JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBI>KEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHH (pUryp (371ieMeHTapHbIe MPEICTaBICHHS).
[TapannensHbii nepenoc. [ToBopoT.

BeposTHOCTh U cTaTUCTHKA

7 KUIIACC

[IpencraBieHne AaHHBIX B BUJAE TaOMUI, IuarpamMm, rpadukoB. 3amoiHEHHE TaOHIL,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHBIX mporieccoB. V3Bineuenne mHbOpMaluu U3 AUAarpaMM M TaONUI, MCIOJIb30BaHUE U
UHTEpIpETANS JaHHBIX.

OmnwucarenbHasi CTaTUCTHUKA: CpeaHee apu(METHIECKoe, MEIUaHa, pa3Max, HaubobIee u
HauMEHbIlIee 3HaYeHUs] Ha0opa YHUCIIOBBIX JaHHBIX. [IpuMepsl cilydaiiHON U3MEHUYUBOCTH.

CrnyualiHplil SKCTIEpUMEHT (OMBIT) U clydaiiHoe coObiTHe. BeposiTHocTh M yacToTta. Pornb
MaJIOBEPOATHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITHII B mpupoie u B obmiectBe. MoHeTa U
urpajibHasi KOCTb B TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepnHbl. Yncio pédep u cyMMmapHas CTEeHb BEPIITUH.
[IpencraBnenue o csaznoctu rpada. Lenu u umkisl. [lytu B rpadax. O6xon rpada (diinepon
nyTh). [Ipeacrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3agau ¢ momonibio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE€ TaOIUL, TUarpamMm, rpaguKkos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu HajJ MHOXECTBaMHU:
o0beMHEeHHne, IepecedyeHue, jgonoigHeHune. CBoiicTBa omepauuil HaJg  MHOXECTBAMHU:
NIEPEMECTUTENIBHOE,  COUYETATENIbHOE, PpacIpeleiIuTeNbHOe, BKIOYeHHs. Mcnonp3oBaHue
rpaduueckoro NpeiCcTaBIeHNUs MHOKECTB JJIs ONMMCAaHUs PEAJbHBIX MPOIECCOB U SIBICHUN, TpU
peLIeHNH 3a]1a4.

N3mepenune paccenBaHus AaHHBIX. JlUcrepcuss M CTaHIAPTHOE OTKIOHEHHME YHMCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DOnemMeHTapHble COObITUS ciydaiiHOoro omnbita. CiywaitHele coObiTHs. BepositHocTH
coObITHi. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMHU. Ciy4yailHbI BBIOOP.
CBsi3b MEXJly MaJlOBEpOATHBIMU M MPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSMHU B HpPUPOJE,
o0111ecTBE U HayKe.

JlepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNUE BUCSYEH BEPILIUHBI,
CBS3b MEXJy YMCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxeHus. Pemenue 3amad c
MOMOIIBIO TpadoB.

[TpotuBomnonoxHuble coObITHA. Junarpamma Diinepa. OObenauHeHHE U TepecedeHue
coObiTuii. HecoBmecTHble coObiTHs. @opmyna clokeHus BEpOSTHOCTEH. Y cloBHas
BepoATHOCTb. [IpaBuno ymHoxenus. HesaBucumbie coObiTus. [IpencraBienue skcnepumMeHTa B
BUJE AcpeBa. Pemenue 3a1ady Ha HaX0XKIEHUE BEPOSITHOCTEN C MOMOUIBIO JEPEBA CIy4aliHOTO
AKCIIEPUMEHTA, IUarpaMm DUiepa.

9 KUIACC

[IpencraBieHue JaHHBIX B BUAE TaONHUll, AUarpamm, rpaukoB, UHTEpPHpPETAIUs JTaHHBIX.

YreHue U NOCTpOCHUE TAONIHULL, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.



[TepectanoBku u Qakropuayn. CodyeTaHuss U YKUCIO codeTanuil. TpeyrombHuk [lackas.
Pemenue 3a1a4 ¢ UCMoib30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTh. CllydailHbIi BBIOOpP TOYKH U3 (PUTYpHI Ha TUIOCKOCTH, W3
OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnpitanue. Ycnex u Heynaya. Cepust UCObITaHUM 10 TIepBoro ycnexa. Cepusi UCIbITAHUI
bepnymiu. BepositHOCTH cOOBITHI B cepuH UCTIBITAHUN bepHyuu.

CrnyualiHas BEIMYMHA M DPACIPENEICHUE BEPOATHOCTEW. MareMaTHdecKoe OXHJIaHue U
auctiepcusi. [IpuMepsl MaTeMaTH4eCKOro 0XXKHMJAHHS KaK TEOPETUYECKOIO0 CPEJHEro 3HaueHUs
BEJIMYUHBI. MaTeMaTuyeckoe OXKUJaHUuEe U JUCIEPCHS CIy4alHOW BEIMYHMHBI «YUCIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[TonsiTue o 3akoHe GonbIIMX yucen. M3MepeHue BeposSTHOCTEH ¢ TOMOIIbIO YacToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS TTPOI'PAMMBbI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoOCTHBIE Ppe3yJbTAaThl OCBOEHHUS IIpOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUHCKONH MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MAaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHUYECKOH IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JIOCTIXKEHUN B APYTUX HAYKax M MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOSI3aHHOCTEH TpaKAaHMHA M peallu3allid ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHYCCKHM MPUMEHEHHUEM JIOCTHKCHUN
HAyKH, OCO3HAHHEM BaKHOCTH MOPATHHO-ITHYCCKUX TIPUHIIAIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOn
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs HA MPOTSHKCHUH BCEH
JKU3HU JIJIsL YCIIEITHON MPO(PECCHOHATBHON JIeATETbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHUYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K HMOIMOHAIEHOMY M JCTETHYECKOMY BOCIPHATHIO MaTeMaTHYCCKHX
00BEKTOB, 33/1a4, PEUICHUI, PaCCyKICHUN, YMEHUIO BUIETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAIMEH B JCATEILHOCTH HAa COBPEMCHHYIO CHCTEMY HAYYHBIX IMpEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTHYeCKON HaykKu Kak c(epbl YeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U



3HAYUMOCTH JUIsl Pa3BUTHS HUBUIM3AIMH, OBJIAJICHUEM SI3bIKOM MaTEeMAaTHKU U MaTeMaTHYeCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OpMHpPOBAHHE  KYJbTYPbl  310POBbSA M
IMOLMOHAIBLHOTO 0JIArONnoJIy4usi:

FOTOBHOCTBbIO IPUMEHSATH MaT€MaTU4YECKHUE 3HAaHUS B HHTEpecax CBOErO 370pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HM (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHU U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAKOT'O K€ [paBa JIPyroro 4ejloBeKa;

7) 3ko10rNYecKOoe BOCIIUTAHNE:

OpHEHTAIMe Ha MPUMEHEHHE MAaTeMaTU4YeCKHX 3HAaHWW JUIs PelIeHHs 3ahad B 00JIacTH
COXPAHHOCTH OKpY)KaloIIeH cpeibl, IMJIAHUPOBAHUS IOCTYINKOB MU OLEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKPY>KaIOLIEH cpesibl, 0CO3HAHUEM TI00aIbHOIO XapakTepa SKOJOTHYEeCKHX
po0JIeM U IyTel UX pPElLeHus;

8) aganTanusa K U3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIGHCTBHUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM YHCIE YMEHUE YYUTHCS y OPYTHX
Jt0Jel, MpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpoOBaTh UACH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTAaX M SBIICHUSAX, B TOM UHWCJIE paHee HEU3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATHh MPUHUMAEMbIC PEHICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKue AeicTBUA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKHM MAaTEeMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOLIEHUH MEXAy MOHATHUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIIsl 00001eHus
Y CPaBHEHUs1, KPUTEPUHU IPOBOIMMOIO aHAJIN3A;

e BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPa30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHbIE U OOLINE, YCIOBHBIE;

® BBIBIATH MAaTEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KPUTEPUHM JUIs BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleaTh BBIBOJIbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M MHAYKTUBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHMHA (TpsiMble U OT
IPOTHBHOTO), MIPOBOJUTH CaMOCTOSITENIEHO HECJIOXKHbBIE JI0Ka3aTenbCcTBa
MaTeMaTU4ecKux (HaKTOB, BBICTpAaUBaTh apryMEHTAIMI0, NPUBOIAUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;



BBIOMpATh CIOCOO pemieHus: y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
penIeHusi, BEIONpaTh HanOoee MOAXOAAMINN ¢ yIETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarejbCcKue AeiCTBUA.

UCTOJIB30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO yCTAaHABJIMBAaTh HMCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHECHUE;

IPOBOJUTH TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OpMYJIHpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAONIOCHHS, UCCIIEI0BAaHUs, OLEHUBATh JTOCTOBEPHOCTh MOMYyYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIABUTATH MPEATION0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpMALMM, JAaHHBIX, HEOOXOIUMBIX
JUISl peLLeHUs 3a/1a4u;

BbIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(OpMAIIHIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOUpaTh (hOpMy MpecTaBiIeHUs HHPOPMALIMK U UIUTFOCTPUPOBATH pPelllaeMble 3a1a4u
cXeMaMH, AruarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIHSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSIM, MPEII0KEHHBIM YUUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHUMATH U (HOPMYTUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHUSMH H ILEISIMHU
0OI1IeHUsI, SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOI TOYKY 3pPEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYeHHBIN pe3yibTarT;

B X0Jie 00CYK/ICHHUs 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOi TeMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WJEHM, HALEJIEHHbIE Ha IIOUCK pELIeHMS,
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JpPYrMX YYacTHHUKOB JHAJIoOra,
0oOHapyXUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOU dhopMe PopMyIrpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MPEACTABISATh PE3YJAbTAThl PEIICHUS 33]1auM, SKCIIEPUMEHTA, UCCIEI0BAHMS, POEKTAa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlud U
0COOEHHOCTEHN ayAuTOpHH;

MOHUMATh M WCIOJbh30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHOW pPaOOTHI
TP PEIIeHNN yIeOHbIX MATEeMAaTHUECKUX 33714,

MIPUHUMATH 11€JIb COBMECTHOM J€ATEIbHOCTH, TUIAHUPOBATh OPraHU3alUuI0 COBMECTHOM
paboThl, pacmpenensiTb BHUIbI pPadOT, JOrOoBapUBaThCS, O0OCYXAaTh NpoLecC U
pe3ynbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax padboTel (0OCyX aAeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE IITYPMbI M JIPYTHE), BBIMOIHATH CBOI YacTh PabOThl U KOOPIUHUPOBATH



CBOM JICHCTBUSA C APYTUMH YJICHAMHM KOMAaH[bI, OLICHUBATH Ka4e€CTBO CBOErO BKJIaJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBUS.
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:
® CaMOCTOSTENbHO COCTaBJATh IUIAH, AJITOPUTM pEUIEHMs 3ahaud (MM €ro 4acTh),
BbIOMpATh C€HOcOo0 pemeHus ¢ y4€TOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:
e BJAJETh CIIOCOOAMU CAMONMPOBEPKH, CAMOKOHTPOJISI TMPOLIECCa U Pe3ysbTaTa pelieHus
MaTeMaTUYECKOH 3a1auu;
® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JAEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBATh COOTBETCTBUE PE3YNIbTATa IEATEIbHOCTU IIOCTABICHHON LIEIN U YCIOBUAM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WM HEIOCTMIKEHMS IIeJIM, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOyueHuss B 7 kJacce OOYyYaroOIIMICS TMOJIYYUT CIIECIYIOIINUE
MIPEIMETHBIC PE3yJIbTATHI:

Yucjia ¥ BoIYHCTIEHUS

BoInonHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHUS YHUCIOBBIX BBIPAKCHHH, MPUMEHITH pPa3HOOOpa3HbBIE
CIIOCOOBI M MPUEMBI BBIYUCIICHHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COISPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyIJIsSTh Yuca.

BBINONHATE TPUKUAKY U OLIEHKY pE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXCHUH. BBIMOTHATH ACHCTBUSA CO CTCMCHSAMH C HATypalbHBIMHU
TTOKa3aTeIISIMH.

[IpuMeHATh  TPU3HAKK  JCIMMOCTH,  Pa3JIOKCHHE HAa  MHOKHTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUS 3aJ1a4 C YYETOM OTPAHUYCHUH, CBA3aHHBIX CO CBOWCTBAaMHU
paccMaTpUBaEMbIX 0OBEKTOB.



AJireOpanyeckue BbIpaKeHUs

Hcnonp3oBath anredpanyecKyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH
e€ B IpoLecce OCBOCHUS YUEOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BbeImonHATE  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEACHUEM TTOIOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyIlIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHTENH C ITOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNIUPOBKH  CIAraeMbIX,
npuMeHeHus (POPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUs K PaBHOCUIBHOMY eMy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepsl Map 4YHUCElN, SBIAIOIIMUXCS pPEIIEHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIByMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpaUKOM, NPHUBOAUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTe M pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM II0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H I10JIyYECHHBIN pe3yJIbTar.

DyHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
anre0pandecKoM SI3bIKE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 33JaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIMU Y = [X|.



OnuceiBaTh C TMOMONIBIO (YHKIIUKA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE, I[€HA, KOJHMYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMM M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuwy,
W3BJICKATh U MHTEPIIPETUPOBATH HHGOPMAITHIO U3 TPAaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyudeHus B 8 Kjacce o0Oydaroumuiics MOMYYUT CIEIYIOLIUE
IIPEIMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
Yyucen JJis CPaBHEHUsS, OKPYTJICHHS U BBIYUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTh TOHATHE apU(METHUUECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenieneit uucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUN HAJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOosiMu.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAKESHUM JJIsI PEIICHUST Pa3IMUHbIX 3a/7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PALMOHAIBHBIE YpaBHECHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a41 MMOJIYYEHHBIN pPE3yJIbTaT.

[IpuMeEHATP CBOWMCTBA YHCJIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh



rpaUYeCcKyr0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHumMaTh ¥ KCHONB30BaTh (PYHKIIMOHAIIbHBIE TOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNATh 3HaUYeHHE (YHKUIHUU O 3HAYEHUIO
apryMeHTa, ONpPeAeNIATh CBOKMCTBA (PyHKINH 10 €€ TpaduKy.

Ctpouts rpaduKu FMeMEHTAPHBIX PYHKIMNA BUA!

y = kiX, y = X2, y = X3,y = [X|, Yy = VX, OIHCBIBaTh CBOWCTBA YHCIOBOA
byHkmn 1o e€ rpaduky.

K koniy oOyueHus B 9 kjacce oOydaroumuics MOMYYUT CIEIYIOUTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHdecKue JEeUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxomute 3HauYeHHWs CTENEHEW C MENbIMU I[OKa3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNSs 1 HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHAIIBHBIEC YPABHECHHSI.

Pemare cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU WU
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISCTCS TUHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpaudeckuM CHoco0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpeicTaBlIeHni (yCTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pelIeHre HEPaBEHCTB HAa YHMCJIOBOM NPsIMOM, 3alUCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C TOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMYHbBIX 33]1a4.

DyHKUIMHA



Pacno3naBath (QyHKIMU U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU
pacIioyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIm Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X,y = |X|, B 3aBucumoctH ot
3HaYeHUH K0A()(PUIIHEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U H300paXkaTh CXEMATUYECKU IpaUKH KBaJpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HH, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacno3snaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX CIOCO0axX 3aaHMsl.

BBIMONHATS  BBIYMCIEHHST C HCIOJb30BaHHEM (OpMya N-To  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkatb 4Yi€HBbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
IIJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
6 Apudpmernueckue NeiCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
7 CpaBHeHue, yrnopsjoulMBaHue 1
paIMOHaTBHBIX YHCEN
3 CpaBHeHue, ynopsi04MBaHue 1
paIMOHATBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenenb ¢ HaATYpaJIbHBIM 1 bubnuorexa [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpATbHBIM 1 bubnuorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f421382



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

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieMm https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTenemM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaIbHBIM
MOoKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHOM MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [IpusHaku AeIMMOCTH, PA3I0KEHUS
Ha MHOYKUTEJIA HATyPaTbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENI HATypallbHbBIX YUCel
21 Peanpubie 3aBucumocTtw. [Ipsmas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi TPOMOPIIUMOHAIIBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAIEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTponbHas paboTa mo Teme

"Parmonanbibie uncia”



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

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlonmycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
28 DopmyIisl
29 dopMmybl
[TpeobOpazoBanue OyKBEHHBIX
30 Bbrl)pamrc):HHﬁ, paCKp}B/ITI/Ie CKOOOK | bubmmorexa LIOK
HpMBENeHME TIOIOGHAIX CAAraEMbIX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCszlTHe CKOOOK U bubmmorexa LIOK
HpMBEIEHIE TIOTOGHbIX CIAraEMbIX https://m.edso0.ru/7f41fd70
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPaKCHHH, pACKPBITHE CKOOOK U
MIPUBE/ICHNE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnuotexa [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBoIiCcTBa CTETIEHHU C HATYPAIbHBIM bubnmnoreka [JOK
IIOKa3aTenemM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4218be
bubanorexka [JOK
37 Muoroteret https://m.edsogru/7f42276e
38 MHorousneHsl bubmmorexa [TOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOrO4JI€HOB Ha bu6mmoreka [IOK
MHOKHTEIIN https://m.edso0.ru/7f423312
49 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4JIE€HOB Ha bu6mmorexa [IOK
MHOXUTEIHN https://m.edsoo.ru/7f4239de
51 PaznokeHre MHOTO4YIEHOB Ha
MHOXHUTETHN
59 KonTponbHas paboTa mo Teme

"Anrebpanyeckue BeIpaxeHus "



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
95 IIEPEMEHHOM, pellIeHne TMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo0.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIibko bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUN https://m.edso0.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
MEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuneitHOE ypaBHEHUE C IBYMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IBYMs IIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



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

Cucrema 1ByX JUHEHHBIX YpaBHEHUM

05 C IByMsI [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cuctem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHEHU
79 KonTponbhas padota no teme bubnnorexa [HOK
"JIuHeiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha IpsMOi bubmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
4 HlczoBbIE MPOMETKy TR https://m.edsogru/7f41dﬁ2
75 UYucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinrie Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
78 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpadKOB peaibHBIX bubnnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEMN
bu6mmorexa [IOK
86 Honsrue ynicunn https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIIHN
. . bubmuorexa [JOK
88 Croiictea GyHiuil https://m.edso0.ru/7f41f078
N . bubnuotexa [JOK
89 CBoficTBa QyHiLHif https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
%0 Juneiinas yniuis https://m.edso00.ru/7f427282
. bubnuotexa [JOK
o Juneiinas Qynicuis https://m.edso0.ru/7f427412
92 ITocTpoenue rpaduka TUHEHHOM bubnnoreka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TuHETHON
byHKIIIT
94 I'paduk pynkumm y =[x|
95 I'padux pynknmm y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

96 KonrponsHas pabora o teme 1 bu6mumorexa [IOK
"Koopaunatse! u rpaduku. OyHkiun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmoreka LIOK

HOB KYP >, ODOBI https://m.eds00.ru/7f429c6e
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
98 METOIOB Kypca 7 kiracca, 00001IeHue 1 Bubmorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOIO0B Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hu P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI

101 Wrorosas KoHTpoOJIbHAsI paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U

102 METOJIOB Kypca 7 Kiiracca, 00001eHne 1 Bubmzorexa LIOK

Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 ynCiIa 1 bubmmorexa [TOK
P P https://m.edsoo0.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKEHUS 1
UppalMOHAIILHBIX YHCET
5) JleficTBUTENBHBIC YKCTIA 1
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHIECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [OK
P > CoAepAa https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnnorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPACHITH, COACPAAIIIX https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL JI0 bubnnoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIIeM MUPE

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.eds00.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648

20 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

21 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
mokKasareyieM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHH C LIENIBIM bubanoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f435ed6

23 KBanpaThbiii TpéxuneH

24 KBanpathslii TpéxuiieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KontposbHas paboTa mo temam
27 "KBagparasie kopHU. CTEIICHH. bubmorexa LHOK
B https://m.edsoo.ru/7f42ec80
KBanpatusiii TpexuieH"
bu6mmoreka [IOK
28 Axrebpanieckas 1po0e https://m.edso0o.ru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.edso00.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpaenne apobeit https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Coxparneriie 1podeit https://m.edso0.ru/7f430f44
. bubnuotexa [JOK
34 Coxparneriie 1podeit https://m.edso0.ru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JISNICHHE anreObpandeckux apooei https://m.edsoo.ru/7f43128c
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
36 .
U JISICHHE alreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeTieHUE anreOpandecKux apooei

https://m.edsoo.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpAKEHUH,
39 cop e >II<)a ux anareo znquKHe bubmorexa OK
Acpam P https://m.edsoo.ru/7f43259c
npodu
[IpeoOpa3oBaHue BhIPAKEHHMIA,
40 cop e >II<)a ux anareo znqecm/le bubmorexa OK
Acpam P https://m.edso00.ru/7f432736
npodu
[IpeoOpa3oBaHue BeIpAKEHMIA,
41 cop e )Ea ux anred Enqecme bubmorexa HOK
ACpXatl P https://m.edso00.ru/7f432736
npobu
42 KontponbHas paboTa mo teme bubnnoreka [JOK
"AnreOpanyeckas 1poOp" https://m.edso0.ru/7f431d36
bubmuorexa [JOK
43 KeapatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenomHoe kBapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KopHEel KBaJpaTHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 ®opMyiia KOpHEN KBagpaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHENH KBaJPATHOIO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmume apodHO- bubnunoreka [HOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
95 .
MMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabora no teme bubnuotexa [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJIBIX YUCIIax
JInHeHoe ypaBHEHHE C IByMS
59 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
[IETTBIX YMCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LETIBIX YUCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem 1ByX JMHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

IIpumepsl penieHus cucreM
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUM C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YpaBHEHUU
HucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJIHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PElICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
N3o006paxkeHune pereHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N300paxeHnue pemieHns TMHEHHOTo
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
KonTponbHas padota no temam
82 "Hepasencta. CHUCTEMBI
ypaBHeHUH"
bubmuoreka [JOK
83 [TonsiTre KIIMH
PyHu https://m.edso0.ru/7f433c12
84 OO6macTh ornpeesieHust © MHOXECTBO bubnmnorexa [JOK

3HaYeHUN PYHKIHUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CriocoOb1 3aanust pyHKIHIA

86 I'paduk Gyakmmm
87 CaoiicTBa pyHKINH, UX
oToOpakeHHe Ha rpaduke
88 UreHue ¥ NOCTpOCHUE TPAPHUKOB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITUH,
OTPAKAIOIIUX PEATbHBIC MPOLIECCHI
OYHKIMH, OMMUCHIBAIONINE MPSMYIO H
90 06};)};:1-11}/}0 HpOHOpLII/I:II{aJ'IBHr;Ie ’ bubmmoreka LIOK
SABHCHMOCTH, 11X paduKi https://m.edsoo.ru/7f434bbc
91 I'umep6ona
92 I'unep6ona
93 Tpacpui pynicunn y =x* ngglplﬁ:;;ggﬁf@%ez
%4 Ppadpuic dymicuitn y =x* ngsﬁzlr?]?eeﬁgg/}if43457z
Oyukmnn Y =X2, Yy = X3,y =YX,y =
95 |x|3;711{“p:q)wi/ecxo:;)eme’1{ie ’ Bubmiorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
Oy Yy =X2, Yy = X3, y = VX, y =
96 |x|3;11:p2(bwilecxo:;)eme’1{ie ’ Bubmiorexa LIOK
. . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97 METOJIOB KypCOB 7 M 8 KJIacCOB, bubmiorexa LIOK
B - https://m.edsoo.ru/7f4371aa
08 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOJIOB KypCOB 7 U 8 KIJIaCCOB,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUHA

101 HroroBast koHTpoIbHAs paboTa

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
102 METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

ParmonansHbIE YKCIIa,
UPPAIMOHATILHBIC YK CIIA, KOHCUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCUCTBUTEIBHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

Oxpyrienue yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatrHoe ypaBHeHUE. Pemenue
12 aBIfCHHfI (z;po SIIIAXCS K bubmmorexa [JOK
P - CBOA https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHenue. Pemienne
13 aBIfeHI/IP'I c};po SIIIAXCS K bubmmorexa [JOK
yp » RO https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHble ypaBHEHUS bubnmorexa LHOK
P yp https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbIe ypaBHEHUS bubmorexa LHOK
AP yp https://m.edso0.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN
16 TpEeThel U YeTBEPTOM CTeneHen
pa3iIoKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3oKEHUEM Ha MHOKHTEIH
Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
18 .
YPaBHEHHUU https://m.edso0.ru/7f43c9b6
19 Pemenne npo6GHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUU https://m.edso0o.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
21 Pemenne TeKCTOBBIX 33124
anreOpanvdecKuM METO0M
22 Pemenune TekCcTOBLIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpandeckuM METO0M

KonTponbhas pabota no teme

23 " . -
YpaBHEHHUsI C OJHOU IEPEMEHHON
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubmuorexa [JOK
ero rpaduk https://m.edso0.ru/7f43d0b4
26 Cucrema 1ByX JTMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JIMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem 1B aBHEHMUH,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX JII/I}IIJXG;IIEOQ a ipyroe bubmorexa [JOK
. https://m.edso0.ru/7f43d55a
— BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHMIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU
34 I'paduueckas uaTEpIpEeTALIUL



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KonTtponpHast pabora o Teme
"Cucrembl ypaBHEHUI"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
a1 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInHeliHbIEC HEPABEHCTBA C OTHON bubnnoreka [JOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CI/ICTE)MI)I J'II/IHGfIHLfX HEPaBEHCTB C
OJIHOI TTepeMEHHOMN U UX PELICHHE
44 CI/ICT?MH J'II/IHGfIHLfX HEPABEHCTB C
OJIHO MepeMEeHHON U UX peleHue
45 CI/ICT?MBI J'II/IHGfIHLfX HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBagpaTHble HEPABEHCTBA U UX bubanorexka [JOK
pemenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

penieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHble HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpEeTaLIA
51 Hzp;bBeHCTB u CI/ICTSMI;ep;BeHCTB c bubmmorexa [JOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanparuunas ¢pyHkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso00.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
napaboIIbl, 0Cb CAMMETPHH MapadoIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIUHEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadboIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0o.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'padukn pynximii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkuumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme bubnnoreka [JOK
"@yHKUKn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIEOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue NOoCIe0BaTeIbHOCTH
71 pexyppeHTHO! (hopMyIoi 1 bubmmorexa LIOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if N-TO YiIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
MPOrpeCcCcuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckast 1 reoMeTpuyecKas bubnnorexa [JOK
IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
74 ®opmybl N-TO yiIeHa bubnnorexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHYECKON U TEOMETPHUECKOI
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

DopMyisl N-TO 4IeHa
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

®opmynbl N-TO YieHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuQMeTUYECKON U TeOMETPUUECKOI
MPOTPECCHUIl TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TeOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

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



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoxHBIC ITPOLCHTEBI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o Teme
"YycoBbIe NOCIEA0BATEIbHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600IICHNE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1

CUCTCMAaTHU3alusia 3HAHHU. HpOHeHTH,

OTHOIICHUA, IIPOIIOPpIHUH

87

[ToBTOpenue, 0600IICHNE U
cHUCTeMaTU3alrs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a4 apUPMETHICCKUM
crocodom

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
CIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HaHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

93 cHucTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

94 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMMA
[ToBTOpenue, 06001IeHUE U

96 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucTeMarusanus 3HaHu. OyHKINH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINMA

98 [ToBTOpeHnue, 06061EeHNE U bubnmnorexa [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHui. OyHKINU:
MIOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHue, 0600IICHNE 1

99 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso0o.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 0600IIEeHNE U
cHucTeMaTU3alurs 3HaHH.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606IEIGHI/IC A CUCTEMATU3ALM 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

7 xnmacc. Yueonuk. ®I'OC" - Hukonbckuii, Pemernnkos, IToranos, I1leBkun

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
M. K. Iloranos, A.B.IlleBkun: Anredpa. 7 kinacc. Metonuueckue

PEKOMEHIalluU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.www. edu - "Poccuiickoe oOpa3oBanue" denepanbHbIN MOPTAL.

2. www.school.edu - "Poccuiickuii 00meo0pazoBaTebHbIN TOpTaN".

3. www.school-collection.edu.ru/ Equnast kosekius mudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docbe IKOJIBHOTO YUNUTENIST MAaTEMAaTHKN
JloxymeHTanusi, pabo4yre MaTepualtbl Il YIUTEIsT MATEMAaTUKH

5. www.it-n.ru"CeTb TBOpUYECKUX yuUTEICH"

6. www.festival.1september.ru decruBans megarornyecKux UacH



