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IMosicuuTeILHAS 3aNIMCKA

Anrebpa sBISETCS OJHHMM U3 OIIOPHBIX KYPCOB OCHOBHOTO OOIIEro o0pa3oBaHUsA: OHA
o0ecrieunBaeT U3y4eHHUE APYTUX TUCIUIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK W T'YMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Uil MPOJOJDKEHHs] OO0pa30BaHMS W B TMOBCEIHEBHOMN >KU3HHU.
Pa3Butne y o0yuaronmxcs HayqHbIX IPEICTaBICHUN O MPOUCX0XKIEHUH U CYIIIHOCTH alredpandeckux
abcTpakuuii, crocobe OTpakKeHUS MaTeMAaTHYECKOM HAyKOW SIBICHMHA M MPOIECCOB B NMPHUPOJE U
o0ImIecTBe, poJIi MATEMaTHIECKOTO MOJISITUPOBAHHSI B HAYYHOM MTO3HAHUH U B MPAKTUKE CIIOCOOCTBYET
(GhOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIs aJanTalllud B
coBpeMeHHOM I poBoM 0b1ecTBe. M3ydeHue anreOpsl oOecrednBaeT pa3BUTHE YMEHHS HAOII01aTh,
CpaBHMBaTh, HAaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUHOCTH MBIIUIEHUS, CIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTb CBOM JCHCTBHUS W BBIBOABI, (POPMYIHPOBATH YTBEPKIACHHUS.
OcBoenne Kypca anreOpbl oOecrneuynBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHHUS OOY4YaloUIUXCs: OHU
UCIIOJIB3YIOT JIEAYKTUBHBIE W UHAYKTUBHBIE pacCyKIeHHs, 0000IIeHHe U KOHKPETU3ALHUIO,
abctparupoBanne U asajoruo. OOydyeHue anreOpe mpeanojaracT 3HAYUTEIbHBIH 00beM
CaMOCTOSITENILHOM AeSITETFHOCTHA 00YJAIOIIHUXCS, TOITOMY CAMOCTOSITEIFHOE PEIICHUE 3314 SIBIISICTCS
peanu3alyen 1esTeNbHOCTHOTO MIPUHIINIIA O0YUeHUS.

B crpykrype mporpammbl yuebHOro Kypca "Anrebpa" Ui OCHOBHOTO 0OIIero oOpa3oBaHUS
OCHOBHOE€ MECTO 3aHHUMAIOT COJEp)KaTelIbHO-METOANYecKre JMHUM: "Yucna W BeUMCICHUA",
"AnreOpanyeckue BwIpaxeHus", "YpaBHeHus u HepaBeHcTBA', "®OyHkmuun". Kaxmas uz 3THX
COJIepKaTeNbHO-METOAMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSIXKEHUU TpPEX JIeT M3yueHus Kypca,
B3aMMOJICHCTBYS C APYrMMH €ro JuUHUSMHU. B Xoxe u3ydeHus y4deOHOro kypca 0Oydarommmcs
MPUXOJUTCS JOTHUECKHU PacCyXkAaTh, UCIOJb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B cBA3M C
3TUM B TMporpamMMmy ydeOHOTO Kypca "AnreOpa" BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
MPEJICTABICHHBIE BO BCEX OCHOBHBIX Pa3/eliaXx MaTeMaTHUeCKOro 00pa30oBaHUS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarOIIUMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaTH4eCKoro si3bika. ComepikareabHOU U
CTPYKTYPHOM OCOOCHHOCTBIO yueOHOTO Kypca "Anrebpa sBIsSETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne auHuM "Yucna v BBIYUCIAEHUS" CIY)KUT OCHOBOHM Jid AAJIbHEHIIErO0 W3y4YEHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOY4YaIOIIMXCS JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUSI IOJIb30BATHCA AJITOPUTMAMH, a TAK)KE MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOTUMBIX
JUIsL TIOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHSA O YMCIIE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMU W UPPAIMOHATBHBIMUA YHCIaMd, (GOPMHUPOBAHHEM IMPEACTABICHUA O
JeHCTBUTEIILHOM 4YHCIIe. 3aBepIlieHHe OCBOCHHUS YMCIIOBOW JIMHUU OTHECEHO K CpelHEMY OoO0IIeMy
00pa3oBaHUIO.

Conepxanue AByX aiareOpanyuecKkux JUHUH - "Anredpanueckue BbIpaxeHusa" U "YpaBHEHUS U
HepaBeHCTBA" crmocoOcTBYeT (HOPMHUPOBAHHIO Y OOYYArONIMXCS MaTEMaTHYECKOIo armapara,
HEOOXOOUMOro JJisi pelleHus 3aJad  MaTeMaTHUKH, CMEXHBIX MPEIMETOB U  MPaKTHKO-
OPUEHTHPOBAaHHBIX 3ajad. Ha ypoBHe OCHOBHOTO o0OImIero oOpa3oBaHus YYe€OHBIN MaTepual
TPYNIHUPYETCs] BOKPYT pallOHAJIbHBIX BbIpaXXeHUM. Anredpa JEMOHCTPUPYET 3HaYCHHE MaTeMaTUKHU
KaK s3bIKa JUIsl IOCTPOCHUS MaTeMaTUYECKUX MOJENeH, OMMCcaHus IPOLECCOB U SIBJICHUN PeabHOTro
mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKXkKe NajbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO
MBIIUICHUSI, HEOOXOAMMOTO, B YACTHOCTH, MAJII OCBOCHHS Kypca WH(GOPMATHUKHU, U OBJIAJICHHE
HABBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CHUMBONBHBIX (OpM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanne GyHKIIMOHATBHO-TpaUIECKON JTUHUU HAIICJICHO Ha TMOJyYeHHE 00YyJarouuMUCS
3HaHUN O (YHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJEIH JJIs OMHMCAHHS W HCCICIOBAHUS
Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUHN B TIPUpPOJIe U obmiecTse. M3yueHne marepraia crmocoOCTByeT



Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh DPA3IMYHBIC BBIPA3UTENBHBIC CPEACTBA SI3bIKA
MaTEeMAaTHKU - CJIOBECHBIE, CHMBOJHMYECKHE, Tpaduveckue, BHOCUT BKJIaaA B (HOpMHpOBaHHE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHH IUBUIN3ALUU U KyJIbTYPHI.

Cornacno yyeOHOMY TutaHy B 7 - 9 kiaccax m3ydaercst yueOHbI Kypc "Anrebpa", KOTOpBIA
BKJIFOYAET CJICAYIONINE OCHOBHBIC pa3/ielibl coaeprkanus: "Uucna u Beraucienus", "Anredpandeckue
BbIpaxkeHus ", "YpaBHeHusa u HepaBeHcTBA", "OyHKIHUN".

OO6m1ee Yrciio YacoB, PEKOMEHA0BAaHHBIX JIJIsl U3y4eHUs yueOHoro Kypca "Anredpa", - 306 gacos:
B 7 kimacce - 102 gaca (3 gaca B Henenio), B 8 kimacce - 102 vaca (3 yaca B Heaenmo), B 9 kiacce - 102
yaca (3 yaca B HEZEIO).



Conep:kanue yue0HOro npeamera «AJjreopa»
7 kJ1acc
Yucnia u BIYUCIICHUS.

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEeXo]l OT OJHON (HOPMBI 3amucu Apodel K ApYyrou.
[TonsiTue panMOHAIBHOTO YHCIA, 3alHCh, CPAaBHEHHUE, YIOPSIJAOYMBAHHE DPALMOHANBHBIX YHCEI.
ApudmeTrraeckue NeHCTBUS C PallMOHATLHBIMU YUCIaMH. Perienue 3a1ay u3 peaibHOM NMPaKTUKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJeM: ONpe/esieHne, Mpeodpa3oBaHre BbIPAKEHUN Ha OCHOBE
OTIpeieNIeHus, 3aKCh 0OJbIINX yucel. [IpoleHThl, 3anuch MPOLEHTOB B BUAE ApoOu U ApoOH B BUIE
IPOLEHTOB. TpH OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM PAKTUKH.

[IpuMeHeHNEe TPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTENIN HATYPaJIbHbBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsMasi 1 0OpaTHast IPOINOPLUOHATIBHOCTH.

Anrebpanyeckue BbIpaXKEeHHUS.

[lepemenHbIe, 4YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C TEpeMeHHOU. JlomycTumbie 3HaYCHHS
nepeMmeHHbIX. [IpeacTaBnenne 3aBUCUMOCTH MEX1y BeTMUYUHAMU B Buje (GopMyibl. Berancnenus mo
dopmynam. [IpeobpasoBanre OYKBEHHBIX BbIPAKEHU, TOXKIECTBEHHO PABHbBIE BBHIPAXKEHUS, MTPaBUIIa
npeoOpa3oBaHus CyMM M TNPOM3BEACHUM, MpaBuUia PACKPBITUS CKOOOK M MPHUBEACHUS MOJIOOHBIX
cJ1aracMbIx.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

OI[HO‘-IJIGHI:I 1 MHorowieHsl. CTeneHL MHOIOYJIEHA. CJIO)KeHI/Ie, BbIUUMTAHUC, YMHOXCHUC
MHOTOWICHOB. @OpMyJIbl COKPALLIEHHOIO YMHOXKEHUS: KBaIpaT CyMMBI U KBajapat pazHoctu. Gopmyna
pa3zHOCTH KBajpaToB. Pa3noxkeHne MHOTOUJICHOB Ha MHOKUTEH.

YpaBHEHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBWia HpeoOpa3oBaHUS ypPaBHEHHS, PABHOCHIBHOCTh
YpaBHEHUH.

JIuHeliHOe ypaBHEHHE C OJAHOW IEPEMEHHOMW, YUCIIO KOPHEW JIMHEWHOIO0 YpaBHEHUs, pELICHUE
JIUHENHBIX ypaBHeHUH. CocTaBleHUE YpaBHEHUH IO yCIOBHIO 3a7auu. PelleHue TeKCTOBBIX 3a7ad ¢
MIOMOILBIO YPABHEHUM.

JluneiliHoe ypaBHEHHE C JBYMS IEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUH ¢ ABYMS TIEpEeMEHHBIMH. Pelrienne cucteM ypaBHEHUN CIIOcOO0M MOACTaHOBKU. [Ipumepsl
pElIeHNs TEKCTOBBIX 3aJa4 ¢ IIOMOIIBIO CUCTEM YPaBHEHHUM.

OyHKIUY.
Koopaunara Toukn Ha npsiMoi. UuciaoBbeie MpOMEKYTKH. PaccTosiHue Mexay IByMs TOUKAMU

KOOPJMHATHOU IIPSIMOM.

IIpsiMoyrombHasi cucreMa koopauuar, ocu OX u Oy . A6cuucca u OpAMHATa TOYKH Ha
KOOpAWHATHOH TutockocTH. [Ipumepsl rpadukoB, 3ananHbIX Gpopmynamu. UteHne rpadukoB peasbHbBIX
3apucumocteit. [lonarue pynkmuu. I'paduk Gyakmuu. CeoiictBa dhyHkuui. JlnHelinas GyHKIMs, ee

rpaduk. I'paduk Qyakiuun V = | x]. I'padmueckoe perieHue JMHEHHBIX YpPAaBHEHUH M CHUCTEM
JIMHEUHBIX YPABHEHUM.



8 ki1ace

Ywncnna ¥ BEIYUCICHUS.

KBagparuelii kopeHb wu3 uyucna. [loHstue o0 wuppaumoHanbHOM uwucne. JlecaTnunble
NpUOIDKEHUsT MPpAMOHANBHBIX uncel. CBOWCTBA apu(pMETHYECKMX KBAJAPATHBIX KOPHEH M WX
MIpUMEHEHNE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BRIYUCIICHHUAIM. J|eiCTBUTEIIbHBIC YHCIIA.

CreneHb C 1eNbIM MoKa3aTeleM U ee cBoicTBa. CTaHIapTHAS 3aMUCh YUCIA.

Anrebpanyeckue BbIpaXKEeHHUS.

KBanpatHsIii TpexusieH, pa3ioKeHNE KBaIPaTHOTO TPEXWIEHa HA MHOKHTEIIH.
Anrebpanueckas [podb. OCHOBHOE CBOWCTBO aireOpandeckoil qpodu. CrokeHue, BHIYUTaHHE,
YMHOXXEHHeE, JiefieHre anredpanyeckux ApoOeil. ParmonanbHble BRIpaKeHUs M UX MTpeoOpa3oBaHue.

YpaBHEHHUs U HEPABEHCTBA.

KBanpatHoe ypaBHeHHe, (hopMysa KOpHEH KBajpaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOISIIMXCA K JUHEHHBIM H KBaJpaTHBIM. IIpocreiimue apoOHO-parmoHaIbHBIC
YPaBHEHHS.

I'papuueckas uHTEpHIpeTanus YpaBHEHMH C JByMsl IMEPEMEHHBIMH U CHCTEM JIMHEWHBIX
ypaBHEHUH C ABYMs NepeMeHHBbIMU. [Iprmepsl pereHus CucTeM HEJTWHEHMHBIX YpaBHEHUM C IBYMs
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a[a4 alreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OHOM IepeMeHHOM. PaBHOCUIIBHOCTD
HEPaBEHCTB. JIMHElHbIE HEPABEHCTBA C OAHON epeMeHHON. CHUCTEMBI TMHEWHBIX HEPABEHCTB C OJJTHOM
[IEPEMEHHOM.

OyHKIUY.

[Tonstue pynkimu. O6IaCTh ONpeieTICHUS U MHOKECTBO 3HadeHUH QyHKIrH. CriocoObl 3a1aHms
G YHKIIHA.

I'padux pynkmuu. Yrenne cBoiicTB GpyHKInU 1o ee rpaduky. [Ipumepsr rpadukoB GyHKIHHA,
OTPaXKAIOIIUX peabHbIC MPOIECCHI.

OYHKIMH, OMUCHIBAIOIINE IPSIMYIO H OOPATHYIO MTPOMIOPIIMOHAIBHEBIE 3aBUCUMOCTH, UX TPa(UKH.

OyHkuu Y = xz, y = x3, Yy = \/; , Y = | x]. ['paduueckoe pemieHne ypaBHEHUH U

CHCTEM ypaBHEHHUM.
9 kjaacc
Yucna ¥ BEIYUCIICHUS.

PaI_[I/IOHaJIBHI:Ie qucJia, I/IppaI_II/IOHaHBHLIe YHucjia, KOHCYHBIC U 6€CKOHC‘-IHBI€ JACCATUYHBIC I[pOGI/I.
MHO)KCCTBO I[CﬁCTBHTCJIBHBIX YHUCCII, IIGIZCTBHTCJ'H:HLIQ qucjia KaxKk 6€CKOH€‘{HBIG JCCATUYHBIC I[pO6I/I.
B3aI/IMHO OJHO3HAYHOC COOTBCTCTBUEC MG)KHY MHOXECTBOM HGfICTBHTGHBHBIX YUCCII U KOOp,Z[I/IHaTHOI\/'I
IPSIMOIA.

CpaBHEHHE JICUCTBUTEIBHBIX YHCEN, apU(DPMETHIECKUE TCHUCTBUS C ICUCTBUTEIIPHBIMHA YUCIAMH.

Pa3mepnr 00bEKTOB OKPYIKAIOIIETO MUPA, JJIUTEILHOCTh MTPOIIECCOB B OKPYKAIOIIIEM MHUPE.

[TpubmmxeHHOe 3HAaYCHUE BETMIUHBI, TOUHOCTH NpuoOmmKkenus. Okpyrienue uucen. [Ipukuaka
Y OIICHKA PE3YJIbTATOB BHIUYNCIICHUH.



YpaBHEHHUs U HEPABEHCTBA.

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOAAIIMXCS K KBaJgpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pelleHHs ypaBHEHHMM TpeTbed M YETBEPTOM CTEICHEW paslIoKEHUEM Ha
MHOXHUTEIH.

Pemenue npoOHO-paIiMOHANBHBIX ypaBHEHHI. PelieHne TEKCTOBBIX 3a7ad anreOpandyecKum
METOJIOM.

VYpaBHeHuUe ¢ ByMs IepeMEHHBIMU | ero Tpaduk. Pemenune cuctem aByX TUHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU. Pelienne cuctem AByX ypaBHEHHUH, OHO U3 KOTOPBIX JIMHEHHOE, a IpYroe -
BTOpOH cTeneHu. ['paduueckas MHTEpIIpeTaUs CUCTEMBI YPAaBHEHUI ¢ IBYMS IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aa4 alreOpandeckuM CrocoOoM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Penienue TMHENHBIX HEPABEHCTB C OJHOM MEpEeMEHHOMN. Penienne cucteM TMHEMHBIX HEPAaBEHCTB
¢ ogHoM mepemeHHo#. KBaapaTHbie HepaBeHcTBa. [ paduaeckas mHTEpIIpeTaIys HEPABEHCTB M CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

OyHKIUY.
Ksanparnunas ¢ynkius, ee rpaduk u cBoiicta. [lapabona, KoopauHATHI BEPIIMHBI MTapadoIbl,
0Chb CUMMETpPUHU NapadoIIbI.

Cpaduku dpyuxnuii: V =k, y =hkc +b y = x,y =x3,y = \/;,y = |x]

, 1 IX CBOMCTBA.

YucaoBwie MOCJICA0BATCIIBHOCTH U IIPOTPECCHH.

[ToHsiTHE YKCIIOBOM TOCIEAOBATEILHOCTH. 3aJaHuE TOCJIEA0BATEILHOCTH PEKYPPEHTHOH
dbopmyroit u popMyIIol N-TO YiIeHa.

Apudmerndeckas U reomerpuyeckas nporpeccur. @opMyiel n-ro 4ieHa apupMETHUIECKON U
F€OMETPUUYECKON TPOTrPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4YiIeHOB apU(pMETHYECKOH M TEeOMETPUYECKOW TPOrpeccHii TOYKaMH Ha
KOOpPAMHATHOM TIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBHBIA pocT. CI10KHBIE IPOLIEHTHI.



Ili1anupyemble pe3yJibTaThl OCBOEHHS YUeOHOI0 MpeaMeTa «AJredopay»
JINYHOCTHBIE Pe3yJbTAThI
1) naTproTHYECKOE BOCIIUTAHUE:!

HpOSIBJIeHI/IeM HHTepeca K HpOIJ_UIOMy )41 HaCTOHH_IeMy pOCCHﬁCKOﬁ MaT€MaTuKHU, ICHHOCTHBIM
OTHOUIIEHUEM K JTOCTH)KEHUSIM POCCUHMCKUX MAaTEMATHUKOB U POCCUMCKON MaTEMaTHYE€CKOM IIKOJIbI, K
WCITOJIb30BAHUIO ITHX JOCTIKCHUM B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpaX1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE!

TOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEH TpakJaHWHA M pealn3alil  ero Ipas,
NPECTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (PYHKIMOHHPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHU,
IpoIeyp TPaKAAHCKOTO OO0IIeCTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHUIO
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JTOCTIKEHHH HAayKd, OCO3HAaHHEM
BaYXHOCTH MOPAJIbHO-3TUYECKUX HMPUHIIUIIOB B JIEATEILHOCTH YUE€HOTO;

3) TpyZI0BOE BOCTIMTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE Yy4yacTHE€ B pEIICHUM MPAKTHUYECKHX 3a7ad MaTeMaTU4YecKoil
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)XXHOCTM MaTeMaTH4YecKoro oOpa3oBaHMsS Ha TMPOTSIKEHUU BCel
KU3HU JUIsl YCIIEHNIHOM NpoQecCHOHANBbHON AESITENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHEM HHAWBHIYaJbHOM TpaeKTOpHH 00pa3oBaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTnyecKoe BOCIUTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCTIPUATHIO MAaTEMaTHYECKUX 0OBEKTOB,
3a/1a4, pelIeHuH, pacCyKACHUI, YMEHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HEHHOCTH HAYYHOTO MMO3HAHUS:

OpUEHTallel B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4yHBIX MpeJICTaBiICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJOBEKa, NPUPOJIbI M 0O0IIecTBa, MMOHHUMaHHUEM
MaTeMaTU4YeCcKOil Hayku Kak cepbl 4eJTOBeUeCKON AesITebHOCTH, ATAOB €€ Pa3BUTHS U 3HAUUMOCTH
JUTSL Pa3BUTHSI [IUBIIIM3AIMH, OBJIAICHUEM SI3BIKOM MATEeMATUKU U MAaTEeMAaTUYECKOW KYIbTYypOul Kak
CpPEICTBOM TO3HAHUSA MHpaA, OBJAJCHUEM [MPOCTEHIIMMH HaBbIKAMH  HCCIIEIOBATEIbCKON
JeATEeITbHOCTH;

6) ¢usnueckoe BocnUTaHUE, (HOPMUPOBAHHE KYJIBTYPhl 370POBbS M HAMOIHOHAIBHOTO
Oyraromoydus:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTUYeCKHE 3HAHWS B MHTEPECaX CBOETO 3/I0POBBS, BEIACHUS
310poBOro o0Opasza XKU3HM (3I0pOBOE MHTAHHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATHA W OTIbIXA,
perynsipHasi (u3UYECKas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO IMMpaBa Ha OIMIMOKY U TAKOTO K€ TpaBa JPYroro 4eI0BeKa;

7) SKOJOTUYECKOE BOCITUTAHUE:



OpHEHTAIlell Ha NpPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWW Uil pelieHHus 3ajad B OO0JIACTH
COXPaHHOCTH OKPY>KaIOILEeH Cpeibl, INIAaHNPOBAHUS IIOCTYNKOB M OLIEHKH UX BO3MOYKHBIX ITOCJIEACTBUM
JUISL OKPY’KaIOIIEeH Cpe/bl, OCO3HAHKUEM TJI00abHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoliIeM U myTel ux
pelieHus;

8) amanTarus K U3MEHSIOIIMMCS YCIIOBUSAM COITMAILHOMN M TIPUPOJTHON CPEJIbI:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOMPEEICHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO ICSITEIIBHOCTD, B TOM YHUCIIE YMEHHUE YUUTHCS Y APYTUX JTIOJIEH,
pruoOpeTaTh B COBMECTHOM JIEATETLHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMITICTCHIIMH U3 OIIbITA IPYTHX;

HEO0XOUMOCTEI0O B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM uucie (GpopMyIupoBaTh HJEH,
IIOHATHUA, THUIIOTC3HI 06 OGBGKTEIX Hn ABJICHHUAX, B TOM 4YHUCIIC paHee HC H3BCCTHBIX, OCO3HAaBATb
neGHUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIINIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TpEOYyIOmMU KOHTPMEp, KOPPEKTUPOBAThH MPUHUMAEMbIC pEUICHUS W  JICUCTBUA,
(GbopMyIMpPOBATh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

MertanpeameTHble pe3yJibTaThl

B pe3ynbTare ocBOSHHSI IPOTrPaMMBI IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
y o0yu4aromerocsi OyayT CGOPMHPOBAHBI METAlPEIMETHBIC pE3yJIbTaThl, XapaKTePHU3YIOLIHeCs
OBJIAICHUEM YHUBEPCATLHBIMU MO03HABATEIbHBIMU JeUCTBUSAMU, YHUBEPCAIHHBIMU
KOMMYHHKATHBHBIMH JEHCTBUSMHU M YHUBEPCATIHHBIMHU PETYJIATUBHBIMU JICHCTBHSIMHU.

VYHuBepcalbHble TO3HABaTENIbHBIE JecTBUS —oOecrneunBaoT  (popmupoBaHue 0a30BBIX
KOTHUTUBHBIX TIPOLECCOB OOyJarommxcst (OCBOCHHE METOIOB ITO3HAHUS OKPYKAIOIIETO MHpa,
IPUMEHEHHE JIOTHUECKHX, HCCIIEIOBATENILCKIX ONepannii, yMeHH paboTaTs ¢ HHpOpMaIuei).

VY oOyuarorierocst 0yyT copMUpPOBaHBI CIEAYOIIHE 0a30BbIC JOTHUIECKUE ACHCTBUS KaK 4acTh
YHUBEPCAJIBHBIX MTO3HABATEIBHBIX YUCOHBIX JICHCTBHIA:

e  BBUIBIATH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTeMaTHUYECKUX 0ObEKTOB, MOHATHIA,
OTHOIICHUN MEXIy MNOHATHAMH, (HOpPMYIHpOBATh OMNPENCNICHUsS MOHATUN, YCTaHABIMBATH
CYILIECTBEHHBIN MPHU3HAK Ki1accu(UKaIMKU, OCHOBAHUS JIJIs1 0000LIEHHUS M CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOIO AHAJIN3A;

® BOCIOPUHHMMATH, (OPMYIHpPOBaTH M NPeoOpPa3OBBIBATH CYKIEHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNIbHbIE, €MHUYHbIE, YACTHbIE U 00IIUE, YCIOBHBIE,

o BbIABJIATH MATCMATUUCCKHUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IIPOTHUBOPCUUS B q)aKTaX, JaHHBbIX,
HAOJIOIEHUSAX U YTBEPKACHUAX, MpeAsiaraTb KpUTEPUU JIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUH;

o MMPpOBOAWUTL BBIBOJbI C HCIOJB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

e pa3duparh [0Ka3aTEIbCTBA MAaTEMATUYECKHX YTBEPXAEHUH (TpsAMBIE U OT MPOTHBHOTO),
IMPOBOAUTD CaMOCTOATEIIBHO HECIJIOKHBIC J0Ka3aTcjIbCTBa MaTeMaTH4YCCKUX q)aKTOB,
BBICTpAaUBaTh AapryMEHTAllMI0, TPUBOAUTH TMPUMEPbl M KOHTPIPHUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHHUS;

e BEIOMpaTh cHoco0 pemeHus y4eOHOH 3ajauu (CpaBHMBATh HECKOJIBKO BapUAHTOB pEILCHHS,



BBI6I/IpaTB Hauboee HOI[XO,Z[SIH_[I/II\/’I C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

VY oOyuaromierocss Oynyr copMUPOBaHBI CIIEAYIOINUE 0a30BbIE MCCIEIOBATEIHCKUE ACHCTBUS
KaK 4acTh YHUBEPCAIbHBIX TI03HABATEIILHBIX YUCOHBIX ACHCTBUIL:

® CIIOJIb30BaTh BOMNPOCHI KAaK HCCIEIOBATENLCKHHA HHCTPYMEHT IIO3HAHHSA, (OpMyIHpPOBATH
BOIIPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIBHO YCTaHABIMBATH HICKOMOE
U JJaHHOE, (POpPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;

® [IPOBOJAUTH IO CAMOCTOSATEIILHO COCTABICHHOMY IUIAHY HECJIOKHBIA IKCIIEPUMEHT, HeOOJIbIIOe
WCCJICIOBAaHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOOM;

®  CaMOCTOSTEIBHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI 10 PE3yJabTaTaM IPOBEICHHOTO
Ha6JIIO,Z[CHI/ISI, HCCIICA0BaHNMA, OUCHHUBATL JOCTOBCPHOCTL MOJTYUYCHHBIX PE3YJIbTATOB, BLIBOJOB U
0000111eHMI];

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBHIATH MPEINOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Y oOyuatomerocss OyayT chopMHpoBaHBI yMeHHUs palboTaTh ¢ WHpOpManued KakK dYacTb
YHHUBEPCAJIbHBIX [TO3HABATEIbHBIX YUEOHBIX JICHCTBHIA:

® BBIBIATH HEJOCTATOYHOCTh M HM30BITOYHOCTH MHGOpPMALUMHU, HAHHBIX, HEOOXOIUMBIX [T
pelIeHus 3a1a4uu;

e BBIOMpATH, AaHATU3UPOBATH, CUCTEMATU3UPOBATEH U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3ITUYHBIX
BUJIOB U (hOpM IpecTaBICHUS;

e BbIOMpaTh (GopMy MpEACTaBICHUS HHPOPMAIMM W WJUIIOCTPUPOBATH peIIaeMble 3aJladu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMU;

® OIEHUBATh HAJCKHOCTh HMHPOPMAIMU IO KPUTEPUSM, MPEATOKEHHBIM YYUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

YHuBepcallbHbIe KOMMYHUKATHBHBIE JICHCTBUS 00ECTIEYHBAIOT C(POPMUPOBAHHOCTH COITUAITBHBIX
HABBIKOB 00yYarOIINXCS.

VY oOyuaromerocst Oyayr cGOpMHpPOBAaHBI yMEHHUS OOIICHHS KaK 4YacTh YHHBEPCAIbHBIX
KOMMYHHKATHBHBIX yUEOHBIX JEHCTBHIA:

® BOCIPHUHHUMATH U ()OPMYITHPOBATH CYKIICHHSI B COOTBETCTBUH C YCIIOBHSIMH U IEJISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX ¥ IUCHMEHHBIX TEKCTaX, 1aBaTh
TIOSICHEHHSI 110 X0y PEUICHHUS 3a]]aui M MOJTyYCHHBIM Pe3yIbTaTaMm;

e B XO0A¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMbl, MPOOJIEMBI,
pemaemMoi 3a7auu, BHICKAa3bIBaTh HJICH, HAILICJICHHBIC HA TIOUCK PEIICHHS, COMOCTABISATh CBOU
CYXJICHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JUAJIOTa, OOHAPY)KHBATh Pa3iIMYMe H CXOJCTBO
MO3UINH, B KOPPEKTHOU hopMe HOpMyIUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;

® MPEICTABIATh pE3YJIbTAThl pEIICHUS 3a7add, SKCIEPUMEHTa, WCCIECJAOBaHMS, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3agad MpPE3CHTAld |
0COOEHHOCTEH ayTUTOPHH.

VY obyuaromerocst OyayT cOpMHUpPOBaHBl YMEHUSI COTPYIHUYECTBA KaK YacTh YHHBEPCAIBHBIX
KOMMYHHKATHBHBIX y4EOHBIX JEHCTBHIA:



® T[IOHMMaTh M HCIOJH30BATh NPEUMYIIECTBA KOMAHTHOW W HWHIUBUAYAIHLHOW pabOTHI IpH
pelIeHNH y9eOHbIX MaTeMaTHUECKUX 33/1a4;

® [IPUHUMATH LIEJb COBMECTHON JESATEIbHOCTH, TNIAHUPOBATH OPTaHU3AIMIO COBMECTHOM paboThI,
pacrpenensaTh BHIBI padOT, JOTOBapHUBATHCSA, OOCYKIATh NPOILECC M PE3ynbTaT padoTHI,
000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

e y4yacTBOBaTh B TIPYHNNOBBIX (hopMax paboThl (0OCYyXkIeHUs, OOMEH MHEHHSMH, MO3TOBbIC
HITYPMBI U JPYTHE), BBIIOJIHITH CBOIO YacTh pPabOThI M KOOPIWHHPOBATH CBOM JICHCTBHS C
JIPYTUMH YJI€HAMH KOMAaHIIbI, OICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

VYHuBepcanbHble PpEryiIsTHUBHBIE JEHUCTBUS oOecreynBaloT (HOPMHpPOBAHHE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JTUYHOCTH.

VY obyuaromerocst 0yayT cOpMHPOBAHBI YMEHUS CAMOOPTaHU3ALUH KaK YaCTh YHHUBEPCATIbHBIX
PETYISTUBHBIX YUEOHBIX ACHCTBUIA:

® CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, QJITOPUTM pPELIeHMs 3aJadyd (WIM €ro 4acTb), BBIOMpATh
CHoco0 pemIeHUus C Yy4YeTOM HMEIOIIUXCS pPEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUH C y4eTOM HOBOM MH(OpMAIIHIH.

VY obyuaromerocst 0yayT cOpMHpPOBAHBI YMEHUS CAaMOKOHTPOJS KaK 4acTh YHHBEPCAIbHBIX
PETyISTUBHBIX YUEOHBIX ACHCTBUIA:

e BIAJCTh CHOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca M pe3yibTara perICHHS
MaTeMaTHYeCKOM 3aJ1auu;

® [IPEIBHACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIECHMBAaTh COOTBETCTBHE pE3yJbTaTa MAESATEIbHOCTH TOCTAaBJICHHOW 1€MW W YCJIOBUSM,
OOBSICHSITH MPUYNHBI TOCTH>KEHUS WM HEJOCTIKEHUS 1€, HAXOIUTh OIINOKY, 1aBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJIbTaThl

K koHny o0yuenusi B 7 kjiacce 00y4aomuiics MOJYYUT CJeAyI0NIHe peIMeTHbIe
pe3yJIbTaThl:

Yucna ¥ BEIYUCIICHUS.

BeimonHsATh, coueTas yCTHbIE W TUCHMEHHBIE TPUEMBI, apUPMETUUYECKHE JCHCTBHS C
palMOHATLHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHHs] YHCIOBBIX BBIPAXKEHUI, TPUMEHSATh Pa3HOOOpa3HbIe CIIOCOOBI M TPUEMBI
BBIYMCJICHHSI 3HAUCHU W APOOHBIX BBIPAXKEHUH, COEPIKAIUX OOBIKHOBEHHBIC U IECATUYHBIC APOOH.

[TepexoauTh OT OHOM (POPMBI 3aITUCH YKCEIT K APpyTroi (TpeoOpa3oBhIBATh ACCATUUHYIO IpOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOH).

CpaBHUBATH U YIOPAJOUYMBATH PAllMOHAIBHbBIE YHCIIA.

OKpyriasTh YncIa.

BbINONHATE MPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHMH, OLEHKY 3HAYEHHM YHCIOBBIX



BBIpaXCHUU. BBINIOIHATE AEMCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMU.

IIpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIHN HaTypaJIbHbIX YHCEIL.

Pemarp nNpakTHKO-OPUEHTHUPOBAaHHBIE 3aJaud, CBA3aHHbBIE C OTHOLIEHHMEM BEJIHMYUH,
IPONOPLUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1ad C
Y4€TOM OI'pPaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

Anrebpanyeckue BbIpaKECHHUS.

Hcnonb3oBate anreOpanyeckyr0 TEPMUHOJOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTs 3HaueHNst OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHusl IENOr0 BBIPAXKEHHS B MHOTOWIEH IPHUBEIECHHEM I0JI0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOI'OWIEHAa Ha MHOTOUJIEH, IPUMEHSTh
(opMyIbI KBaJipaTa CyMMBbI U KBajjpaTa pa3HOCTH.

OcymecTBIATh Pa3IoKEHNE MHOTOUICHOB HA MHOKUTENN C MIOMOLIBIO BBIHECEHHUS 32 CKOOKH
00I11er0 MHOXKHTEJSL, TPYNITUPOBKU CJIAraeMbIX, IPUMEHEHUs (POPMYJT COKPAILIEHHOTO YMHOXKEHHS.

[TpumensaTh NpeoOpa30oBaHUsl MHOTOWIEHOB Ul PELICHUs Pa3IM4YHBIX 3aJad U3 MaTeMAaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEalbHON IPAKTUKHU.

Vcnonb30BaTh CBOWCTBA CTENEHEH € HATYpaJbHBIMH IOKa3aTeNsIMU Al IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHEHHUs U HEPABEHCTBA.

Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IPUMEHSS IIpaBuila Iepexona oOT
MCXOJHOTIO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, ABIIAETCS I YUCIIO KOPHEM YPaBHEHHUSL.

[TpuMensTH rpaduueckre METOIbI IPY PELLICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupaTth mpuMepsl Hap 4MceNl, SBIAIOLIMXCSA PEIICHUEM JMHEHMHOTrO YpaBHEHHUS C JIByMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOM IMJIOCKOCTU Tpa(uK JUHEHHOTO YpaBHEHUS C IBYMs II€PEMEHHBIMH,
HOJIB3YSACh TpaKOM, IPUBOIUTH MPUMEPHI PELICHUSI YPABHEHUS.

Pemrate cucTeMsl ABYX JIMHEHHBIX YpaBHEHH C ABYMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUUeCcKu.

CocTaBnaTh U pemarh JMHEHHOE YpaBHEHHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHUM 110 YCIOBHUIO
3aJja4M, HUHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3a1a4M ITOJIy4EHHBIN Pe3yNbTar.

OyHKIUY.

N3o0pakaTh HA KOOPIWHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM KOOpAHHATaM,
Jy4H, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATH YUCIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe.
OTMeyaTh B KOOPJMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM, CTPOUTH Tpa(uKH

nuHeWHBIX QyHKIMA. CTpouTs rpadguk GyHknun V = | x|

OnwuceIBaTh ¢ MOMOIIBI0 (YHKIUH W3BECTHBIC 3aBHCHMOCTH MEXAY BEIMYMHAMHU: CKOPOCTH,
BpEMs1, pACCTOSTHHE, [IEHa, KOJIMIECTBO, CTOMMOCTh, TPOU3BOAUTEIIEHOCTh, BpeMs, 00beM pabOoTHI.

HaxonuTs 3HaueHue QYHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii CrmocoOd NPEACTaBICHUS M aHauu3a WH(pOpMaluu, HW3BJICKaTh M
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPHUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.



K xoHny o0y4yenus B 8 kiacce 00y4aomuiicst NOJIYyYHT cJeAy0IHe MpeIMeTHbIe
pe3yJIbTaThl:

Yucia ¥ BEIYMCIIEHNS.

Hcnonbs3oBarh HayalbHbIE IIPEACTABICHUS O MHOXKECTBE JCUCTBUTENIBHBIX YHUCEN IS
CpPaBHEHMsI, OKpYIVICHMs M BBIYMCICHUH, H300pa)kaTb JEHCTBUTENbHBIE 4YHCIAa TOYKAMHM Ha
KOOPAUHATHOU MPSIMOIA.

[TpuMeHATh NOHATHE ApU(PMETUYECKOTO KBAJPATHOI'O KOPHSA, HAXOAUTh KBaJpaTHbIE KOPHH,
UCNONb3ysl TpU HEOOXOOUMOCTH KaJbKYyJSATOP, BBINOJHATh I[PeoOpa3oBaHMs  BbIPAXKEHUII,
cozepKalMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Vcnonb30Bath 3anmucu OOJIBIINX M MAJIBIX YUCEI C MOMOIIBIO AECATHUHBIX JApo0eit u creneHen
ymcina 10.

AnrebpanuecKue BHIPAKCHHUS.

[IpyMeHSTH MOHATHE CTENEHH C IIeJIBIM [T0Ka3aTesIeM, BBIIOIHATh IPpeo0pa30BaHMsl BHIPAKEHUH,
COJZIepXKAIINX CTEIEHHU C LIEJIBIM IT0Ka3aTeIeM.

BBINONMHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PallMOHAIBHBIX BBHIPAKEHUN HAa OCHOBE IMpaBUII
JNEeHCTBUI HAaJl MHOTOYWIEHAMHU U alreOpandecKuMH IpoOsiMu.

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIIH.

[TpumeHnsaTh mpeoOpa3oBaHusl BBIPAKEHUN IUIsl PEUICHUs Pa3IMYHBIX 337ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 peabHON PAKTUKHU.

YpaBHEHHUs U HEPABEHCTBA.

Pemarp nuHelHbIE, KBaJApaTHbIE YPABHEHMS U PallMOHAIBHBIE YPABHEHNUS, CBOJAIIMECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh TpoCTEHIINE HCCIIENOBAaHUS YPAaBHEHUM M CHUCTEM YpaBHEHHUH, B TOM YHCIE C
NPUMEHEHUEM TrpadHuuecKux NpelCTaBiIeHUN (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpOYee).

[lepexoauTh OT cIOBECHOW (POPMYIMPOBKH 33Jaud K €€ anre0pandeckoil MOJeIH ¢ MOMOUIBIO
COCTAaBJIEHUS YPABHEHMSI UJIM CUCTEMBI ypaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYYEHHBIN pe3ynbTar.

IIpuMeHsTh CBOIICTBA YHMCIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLIEHKM, peulaTh JIMHEWHbIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHOU M UX CHUCTEMBI, JaBaTh rpapMuecKylo WILTIOCTPAIIMI0 MHOKECTBA
peLIeHU HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

OyHKIUY.

[ToHnMaTte ¥ MCTONB30BaTh (HYHKIMOHAIBHBIC TMOHITHS W S3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HauCHH), ONpPENENATh 3HaueHHE (YHKIMM TO 3HAYCHHUIO apryMEHTa, ONpEIeNsTh CBOICTBa
¢GyHKIMHU IO ee rpaduKy.

Ctpouts rpaduku 3€MEHTApHBIX (GYHKINN BUAA:

k 2

_ _ _ 3 — o o
y=—,y=x,)y =X,y =A~x,)V= |x|, OTIMCHIBATh CBOMCTBA YHCIOBOM
X

byHKIIMA 110 ee TpaduKy.



K xoHny o0y4yenus B 9 kiacce 00y4aomuiics MOJIYYHT cJeAyOIHe MpeIMeTHbIe
pe3yJIbTaThl:

Yucia ¥ BEIYMCIIEHNS.

CpaBHUBATh U YNOPSAJOUYNBATh PALIMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonuATe apugmMernueckue IEHCTBUA € pPAalMOHAIBHBIMM YHMCIAMM, COYeTas YCTHbIE U
IMCHbMEHHBIC IPUEMBI, BBIIIOJIHATH BEIYUCICHUS C UPPALMOHAIBHBIMY YUCIAMHU.

HaxonuTte 3Ha4YeHHWs CTEICHEW C LENbIMU IOKA3aTeIsIMM W KOPHEH, BBIYUCIATH 3HAYCHMS
YHCJIOBBIX BBIPAKCHHUM.

OKpyryiaTh NEHCTBUTENBHBIE YHMCIIA, BBIIOJIHATH MPUKHUIKY PE3yjbTaTa BBIYUCICHHUM, OLICHKY
YHCJIOBBIX BBIPAKECHUH.

YpaBHEHHUs U HEPABEHCTBA.

Pemrate nuHENHBIE U KBaApAaTHBIC YPAaBHEHUS, YPAaBHEHMS, CBOLAIIMECS K HUM, IIPOCTEHIINE
JIpOOHO-pallOHANIbHBIE YPABHEHUS.

Pemarp cucTeMbl OBYX JIMHEWHBIX YPAaBHEHUH C JIByMsl IICPEMEHHBIMM M CHUCTEMBI JBYX
YPaBHEHHUN, B KOTOPBIX OJJHO YPAaBHEHUE HE SABJIACTCSA JTUHEHHBIM.

Pemate TexcToBbIE 3a7auu anreOpaMyecKUM CHOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHUS
WIHM CHCTEMBI IBYX YPAaBHEHUH C IBYMs IICPEMEHHBIMH.

IIpoBOANUTH MPOCTEHIINE HUCCICNOBAHMS YPAaBHEHUN U CUCTEM YPABHEHUW, B TOM YHUCIE C
NpUMEHEHHEM TpaUuecKuX IMpeCTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpAaBHEHHE WM CHUCTEMa
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiate nuHelHbIE HEPABEHCTBA, KBaApaTHbIC HEPABEHCTBA, H300paXKaTh pElIeHUEe HEPABEHCTB
Ha YHCJIOBOM MPAMOM, 3aIIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemarp cucTeMBl JTMHEWHBIX HEPABCHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIONINE KBAJPaTHOE
HEpaBEHCTBO, M300paXkaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB HA YHUCIOBOM MpPSMOH, 3alMChIBATh
pEelIeHNE ¢ TIOMOILIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a1a4.

OyHKIUN.

Pacnio3HaBath (yHKIMH H3ydeHHBIX BHJOB. [loKa3pIBaTh CXEMaTHUECKH pACIHOJIOXKEHHE Ha
KOOPJAMHATHOM MJIOCKOCTU TpaguKoB (HYHKIMIA BUAA:

k
y:kx,y:kx+b’y:; y:aX2+bX+C,y=x3,y:\/;’

¥ = | x| B sasucumoctu ot snavenmit KO3 (HUIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKITHIL.

CTpouThb U U300pakaTh CXeMaTUUECKU TpaPUKU KBaIPATUYHBIX (PYHKIUH, ONIUCHIBATH CBOMHCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX rpadukam.

PacriosHaBath KBazpaTnuHyo (QYHKIHIO 1O (OopMylie, IPUBOJUTE MPUMEPHl KBaJpaTHUHBIX
GYHKIMA U3 pealbHOM KU3HU, (PU3UKH, TCOMETPHUH.

YucnaoBwie MOCJICA0BATCIIBHOCTH U IIPOTPECCHU.

PacrioznaBath apuMeTHUecKyl0 U TE€OMETPHUYECKYI0 MPOTPECCHH IMpH pa3HBIX crocodax
3a/1aHusl.
BbIMONHATE BBIYMCICHUS C HUCMONb30BaHUEM (OpMyn n-ro wieHa apuMeTHUECKOW U



T€OMETPUUYECKON MTPOTrPECCUil, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh YIE€HBI MOCIEI0BATEIHPHOCTH TOUYKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, CBsi3aHHBIE C YUCIOBBIMM IIOCJIEIOBATEIBHOCTSMHU, B TOM YHUCIE 3aJayd U3
peanbHON )KU3HH (C UCTIOIB30BAHNEM KAJIBKYIIATOPA, HU(PPOBBIX TEXHOIOTUH).



TemaTn4yeckoe NJIAHNPOBAHME € YKA3aHHEM KOJIUYECTBA AKAIeMUYECKUX YACOB 0TBOJAMMBIX HA
OCBOCHME Ka:KI0i TeMbl y4e0HOr0 IpeAMeTa M BO3MOKHOCTh HCII0JIb30BAHUA 110 ITOH Teme
3JIeKTPOHHBIX (M (POBBIX) 00pa30BaTEJbHBIX PECYPCOB, SIBJSIIOIIHUXCS Y4eOHO-
METOMYEeCKUMH MATEPUATIAMHU, HCIOJIb3yeMbIMH /ISl 00YUYEeHUSI M1 BOCIUTAHUS PA3JIUYHbIX
rpyni noJib30BareJiei, npeacTaBJIeHHbIMHI B 3JIEKTPOHHOM (LudpoBoM) BuIe U
peaqu3yMMu auaakTudeckue Bo3moxkHocTu UKT, conep:kanue KOTOPBIX COOTBETCTBYET
3aK0HOATEJLCTBY 00 00pa3oBaHuu

OnHOM U3 OCHOBHBIX LI€JIEN N3YYEHHS MaTEMATHUKH SIBJIIETCS Pa3BUTUE MBIIIJIEHUS, B IEPBYIO OUYEPED
abctpakTHOro MblnuieHUs. C TOYKM 3pEHUS BOCHUTAHUS TBOPUYECKOW JIMYHOCTH OCOOEHHO BAXKHO,
YTOOBI B CTPYKTYPY MBILUICHHS YYaIUXCsl, KPOME aJlTOPUTMUYECKUX YMEHUH M HaBBIKOB, KOTOpbIE
chopMyIHpOBaHbl B CTAHJAPTHBIX IpaBWwiIax, (opMmyrax M anroputMax J€HCTBUIN, BOLUIM
IBPUCTUYECKUE NMPUEMBI KaK OOLIEro, TaK U KOHKPETHOIO XapakTepa. DTU NPUEMBI, B YaCTHOCTH,
(opMHpYIOTCS IPU TOMCKE PELIEHHUs 331a4 MOBBILIEHHOTO YPOBHS CIIOKHOCTHU. B nporiecce n3ydenus
MaTeMaTHKU Takke (OPMHUPYIOTCI M TaKHe KayecTBa MBIIUICHUS, KaKk CHJIa M THOKOCTb,
KOHCTPYKTUBHOCTh M KPUTHYHOCTb. )i ajanTanuu B COBPEMEHHOM HMH(OPMAIIMOHHOM OOILECTBE
B)XHBIM (PaKTOPOM SIBJIsIeTCS (POPMUPOBAHUE MATEMAaTHUECKOTO CTUJISI MBIIIJICHUS, BKJIFOYAIOIIETO B
ce0s1 MHIYKIMIO U JEAYKINI0, 0000IIeHe U KOHKPETH3AlMIO, aHAJIN3 U CHHTE3, KIACCU(PHUKAINIO U
CHCTEMaTHU3alnIo, abCTParupoBaHUE U aHAJIOTHUIO.

7 kaacc
HauMeHoBaHue KosnuecTBo yacon
Ne A31€10B 1 TeM DJIeKTpOHHBIE (HU(POBLIE)
o/ pa3n Beero KoHTpoabHbIe IIpakTyeckue 06pPA30BATEBLHBIE PECYPCh
nporpaMmal padoThI padoThI
Yucna ¥ BBIYMCICHUS. 25 1 Bbubnunorexa I[IOK
PammonansHbIe YnCTa https://m.edsoo.ru/7f415b90
Anrebpanyeckue 27 1 bubnmnoreka [JOK
BBIPOKEHUS https://m.edsoo.ru/7f415b90
YpaBHeHus u 20 1 Bubnuorexa [IOK
HEepaBEeHCTBA https://m.edsoo.ru/7f415b90
Koopnunats! u 24 1 Bbubaunoreka [JOK
rpaduku. PyHKIMH https://m.edsoo.ru/7f415b90
[ToBTOpEHUE 1 6 1 bubnmnoreka [JOK
00001menne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 kiacc
KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne a3/1eJ10B U TeM (npposie)
w/n ﬁ OI; on i Beero KOﬁHTpOJ‘lLHLle HpﬁaKanecKne 06pA30BATETbHBIE
porp padoThI padoThbI pecypes
Yucna 1 BEIYUCIICHUS. 15 bubnmoreka [JOK
KBaapaTtHbie kKopHH https://m.edsoo.ru/7f417af8
g?cﬁaﬂi BHqI;I;;JII;HHH' 7 Bbubaunoreka [JOK
CHICHb € 1 https://m.edsoo.ru/7f417af8
MoKa3aTeseM




Anrebpanueckre

3 BBIPAXKCHUSL. 5 1 Bbubaunorexa IIOK
Ksanparusiit https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpandeckre

4 BBIPAXKCHUSL. 15 1 Bbubaunorexa IIOK
AnreOpanueckast https://m.edsoo.ru/7f417af8
JpoOb
YpaBHenus u

5 HEpaBEHCTBA. 15 1 bubnmoreka [JOK
Ksaznparusie https://m.edsoo.ru/7f417af8
YpaBHCHHS

6 :é)a;:;?i; 13 bubnmoreka [JOK

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

CucTteMsl ypaBHESHHHA

7 :5 anonorsa. 12 ! bubmorexa HOK

p ’ https://m.edsoo.ru/7f417af8

Hepasencrtsa

] Oynkiuu. OCHOBHbBIE 5 bubaunoreka [JOK
TIOHSITHS https://m.edsoo.ru/7f417af8

9 OyHkuuu. YucaoBbie 9 bubaunoreka [JOK

¢$yHKIIH https://m.edsoo.ru/7f417af8

10 TToBTOpEHUE M 6 5 bubnmoreka [JOK

00001IIEeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME

9 kyacc
KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue

Ne a3/1eJ10B U TeM (npposie)
w/n ﬁ 01 on i Beero KOﬁHTpOJ‘lLHLle HpﬁaKanecKne 06pazoBaTETbHbIC

porp padoThI padoThsI pecype

1 Yucaa ¥ BEIUACICHUS. 9 Bbubnnoreka I[IOK
JlelicTBUTENIbHBIC YHCTIA https://m.edsoo.ru/7f419d08
YpaBHeHus u

) HEpaBEHCTBA. 14 | bubnmoreka [JOK
VYpaBHeHUS ¢ OAHON https://m.edsoo.ru/7f419d08
TIepEMEHHON

, | s | 4| B LOK
HepaBeroTha. LAcTeM https://m.edsoo.ru/7419d08
ypaBHEHHI

4 Zpa;;{e;ii; 16 1 Bubnuoreka [IOK

CPaBCHCTBA. https://m.edsoo.ru/7f419d08
Hepasenctsa
bubaunoreka [JOK

> Dyncim 16 ! https://m.edsoo.ru/7f419d08

6 YucaoBsie 15 | Bbubnunorexa I[IOK
MOCJICIOBATEILHOCTH https://m.edsoo.ru/7f419d08
TloBTOpenue,

7 000011IcHHE, 13 | Bbubnunorexa I[IOK
CUCTEMATH3ALIHS https://m.edsoo.ru/7f419d08
3HAHUH

OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




IloypouHoe muianHupoBaHue

7 KJIacc

Ne
n/n

Tema ypoxa

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

Jara
H3yYeHHs

DJIeKTPOHHBIe NU(POBLIE
o0pa3oBaTe/IbHbIE

pecypcsbl

IToHsiTHE parmoHaIBLHOTO
qucna

Apudmerrueckue
IEeHCTBUA C
paIMoOHATBHBEIMHI YUCIIAMHU

Apudmernueckue
JIEHCTBHS C
panMOHAIBHBIMHU YHCIAMH

Apudmerrueckue
JIEUCTBUA C
palMOHATBHBIMH YHACTIAMHU

Apudmernueckue
JIEHCTBUS C
palMoOHaIbHBIMU YHUCIIAMHI

Apudmerrueckue
JIEUCTBUA C
palMOHATBHBIMH YHACTIAMHU

CpaBHenue,
YHOpsiA0UMBAaHNE
palMOHAaJIbHBIX YHCET

CpaBHeHHe,
YIOPSIOYHBAHUC
paIMOHATBHBIX YUCET

CpaBHenue,
YHOpsiA0UMBAHNE
palMOHAJIbHBIX YHCET

10

Crerenb ¢ HaTypalbHBIM
rokazareneMm

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f4211de

11

Crernenb ¢ HaTypalTbHBIM
nokazareneM

Bbubnunorexa I[IOK
https://m.edso0o0.ru/7f421382

12

Crerenp ¢ HaTypalTbHBIM
MOKa3aTeneM

Bbubaunoreka [JOK
https://m.edsoo.ru/7f42154¢

13

Bxoanas koHTponbHas
pabota

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

14

CreneHb ¢ HAaTypaJIbHBIM
[IOKa3aTeneM

15

Periienue 0CHOBHBIX 3a/1a4
Ha ApoOH, MPOLICHTHI U3
peabHON MPaAKTUKH

16

Pemenne ocHOBHBIX 3a/1a4
Ha JpoOu, MPOIICHTHI U3
peasbHOM MPaKTUKU

17

Periienue 0CHOBHBIX 3a/1a4
Ha JApoOH, MPOLICHTHI U3
peabHON MPaKTUKU

18

Pemenne ocHOBHBIX 3a/1a4
Ha Jipo0u, MPOIICHTHI U3




pealbHON MPaKTUKH

19

IIpu3Haku AeTMMOCTH,
pa3oKeHUs Ha
MHOKUTENN HATypaIbHbIX
qHcen

20

IIpu3Haku AeTMMOCTH,
pasnoXKeHus Ha
MHOXKUTENN HATypaIbHBIX
qucen

21

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOTOPIHOHATEHOCTH

22

PeanbHBIE 3aBUCHUMOCTH.
[psimast u oOpatHas
MPOMOPIIMOHATIEHOCTH

23

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOMOPIMOHATEHOCTH

24

PeanbHBIE 3aBUCHUMOCTH.
[psimast u oOpatHas
MPOMOPIIMOHATIEHOCTH

25

KonTposnbHas pabora o
TeMe "ParionanbHbIe
gucaa"

26

BYKBCHHLIG BBIPpA)KCHHUA

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f41feec

27

DopmyJibl

28

Dopmynsl

29

[lepemenHsIe.
JlomycTrMble 3HaYEHUA
MepPEeMEHHBIX

30

[IpeobpazoBanue
OYKBCHHBIX BBIPKCHHIA,
PacKphITHE CKOOOK H
MIPUBEICHUE TI0TOOHBIX
cl1araeMbIxX

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanue
OYKBCHHBIX BBIPKCHHIA,
PacKphITHE CKOOOK H
MIPUBEICHUE TIOTOOHBIX
cl1araeMbIxX

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f41£d70

32

[IpeobpazoBanue
OYKBCHHBIX BBIPQKCHHIA,
PacKphITHE CKOOOK H
TIPUBEICHUE TIOTOOHBIX
claraeMbIX

33

[IpeobpazoBanue
OYKBCHHBIX BBIPKCHHIA,
pPacKphITHE CKOOOK U
TIPUBEICHUE TIOTOOHBIX
claraeMbIX

34

CBOICTBA CTEIIEHH C
HATypaJIbHBIM
MoKa3aTejieM

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f421382

35

CBOMCTBa CTENEHU C

Bbubaunoreka [JOK




HaTypaJIbHBIM
MoKasaTelieM

https://m.edsoo.ru/7f42154¢

CBOICTBA CTEIIEHH C

bubaunoreka [JOK

36 HaTypajlbHbIM https://m.edsoo.ru/7f4218be
[0Ka3aTesieM
Bbubnunorexa I[IOK
37 Muorouneret https://m.edsoo.ru/742276¢
bubaunoreka [JOK
38 MEOTOSneHEI https://m.edso0.ru/7f422930
39 CroxeHue, BBIUYUTaHHE, Bubnuorexa [IOK
YMHOKE€HHE MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BEIYUTAHHUE, Bbubnunorexa I[IOK
YMHOKEHUE MHOI'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 ClioxeH#He, BRIUNTAHUE, Bbubnmnorexa IJOK
YMHOKEHUE MHOI'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 ClioxeHHe, BRIUUTAHHE, Bbubamnorexa IJOK
YMHOKEHUE MHOI'OUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKpPaAIIEHHOTO Bubnuoreka IJOK
YMHOXXEHHUS https://m.edsoo.ru/7f42432a
44 @®opMysl COKpPAIIEHHOTO bubnuotexa IJOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 ®opMysl COKpPAIIEHHOTO bubnuotexa IJOK
YMHOXCHHUS https://m.edsoo.ru/7f424c12
46 ®opMysl COKpaAIIEHHOTO bubnuoreka IJOK
YMHOXCHHUS https://m.edsoo.ru/7f424£d2
47 @opMyJIBl COKPALLEHHOTO bubmmoreka [JOK
YMHOXCHHUS https://m.edsoo.ru/7f4251d0
Pasnoxenue
Bbubnunorexa I[IOK
48 MHOTOHICHOB Ha https://m.edsoo.rw/7f423312
MHOUTEIH
Paznoxenue
bubaunoreka [JOK
49 xﬁgfﬁ;;i}LOB Ha https://m.edsoo.ru/7f4237fe
Pasnoxenue
Bbubnunorexa I[IOK
>0 MHOTOHICHOB Ha https://m.eds0o.ru/74239de
MHOXUTEIH
Paznoxenue
51 MHOT'O4YJICHOB Ha
MHOUTENH
KouTposnbHas pabora 1o
52 Teme "Anredpanmdeckue
BBIpAKEHUS"
YpaBHeHue, IpaBuiia
peoOpa3oBaHUs
53 YpaBHEHHS,
PaBHOCUIBHOCTD
ypaBHEHUI
JIuneiiHoe ypaBHEHUE C
54 OJIHOH NepeMEHHO1,
pellleHre JTUHEMHBIX
ypaBHEHUI
JIuHeitHoe ypaBHEHUE C
55 OJHOU NIEPEeMEHHOM, bubmorexa LHOK

pellleHe JTUHENHBIX

https://m.edso00.ru/7f420482




YpaBHEHUH

JIuHeitHoe ypaBHEHUE C
OJIHOH NepeMEHHO1,

56 N
peluIeHne TUHEUHBIX
YpaBHEHUH
57 Pemmenne 3amad ¢ Bubmnorexa ITOK
[IOMOILBI0 YPaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenne 3amau ¢ Bubnnorexa IIOK
MTOMOIIBIO YPaBHEHUHN https://m.edsoo.ru/7f420806
59 Pemenne 3amau ¢ Bubnnorexa IIOK
MOMOIIBIO YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3amau ¢ Bubnnorexa IIOK
MOMOIIBIO YpaBHEHHH https://m.edsoo.ru/7{420e6¢e
Jluneitnoe ypaBHEHUE C BuGmmorexa LOK
61 ABYM3 ICPEMCHHBIMH 1 https://m.edsoo.ru/7f427¢32
ero rpaduk
JIuHeitHOe ypaBHEHUE C BuGmorexa [LOK
62 ABYMi ICPCMEHHBIMH 1 https://m.edsoo.ru/7f427e8a
ero rpaux
Cucrema ByX JTUHEHHBIX Bu6morexa LIOK
63 YPaBHCHHUM C IBYMs https://m.edsoo.ru/7f42836¢
NepeMEHHbIMU
Cucrema IByX JTHHEHHBIX
64 YpaBHEHUH C ABYMsI
MePEMEHHBIMU
Cucrema ByX JTUHEHHBIX
65 YpaBHEHUH C TBYMS
NepeMEHHbIMU
Cucrema IByX JTHHEHHBIX
66 YpaBHEHUH C NTBYMS
MePEMEHHBIMU
67 Pemenne cucrem bubnuoreka IIOK
ypaBHCHUH https://m.edsoo.ru/7f4284de
68 Pemenne cucrem Bubmnorexa ITOK
ypaBHEHU I https://m.edsoo.ru/7f42865a
69 Pemenne cucrem Bubmnorexa ITOK
ypaBHEHUI https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem
YpaBHEHUH
7 Pemenne cuctem
ypaBHEHUI
KonTponbHas pabora o Bu6morexa LIOK
72 Teme "Jluneitapie https://m.edsoo.ru/7421044
YpaBHEHUS
73 Koopannara Touku Ha bubmmoreka [JOK
MPSIMOH https://m.edsoo.ru/7f41de76
Bbubnunoreka I[IOK
74 "IHCIIOBKIE POMEXYTKH https:/m.edsoo.ru/7f41dff2
75 UncnoBsle NPOMEXKYTKH
Paccrosinue Mmexay aByms
76 TOYKaMH KOOPIHHATHOM
NpsMON
77 Paccrosinue mexay n1ByMs

TOYKaMH KOOpI[HHaTHOﬁ




NpsAMOi

78 IIpsimoyronbHas cuctema Bubnuoreka IJOK
KOOPAUHAT HA IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyroneHas cucreMa bubnuotexa IJOK
KOOpPAUHAT HA IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
R0 [Tpumeps! rpadukoB, bubnuotexa IJOK
3aJJaHHBIX QopMyTamu https://m.edsoo.ru/7f41e8a8
31 [Tpumeps! rpadukoB, bubnuoteka IJOK
3aJJaHHBIX QopMyTamu https://m.edsoo.ru/7f41ed80
22 [Ipumeps! rpaduKoB,
3aJlaHHBIX (hopMyIaMu
23 Urenue rpagukoB Bubnnoreka [IOK
peaIbHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
’4 Urenue rpadukoB
peaIbHBIX 3aBUCUMOCTEH
Bbubaunoreka [JOK
85 IonsTue QyHKIHH https://m.edsoo.ru/7f41ef06
86 I'paduk QyHKIIUH
. . Bbubnnorexa I[IOK
87 CroiicTsa QymKimii https://m.edsoo.ru/7f41078
. . Bubnuoreka [IOK
88 Croficrsa Qymimii https://m.edsoo.ru/7f41flfe
. Bbubaunoreka [JOK
89 Jumefinas QyHKmL https://m.edsoo.ru/7f427282
. Bubnuoreka [IOK
920 Juneiinas gyHKupA https://m.edsoo.ru/7f427412
91 IMoctpoenue rpadpuka Bbut6mmorexa LIOK
JUHEHHON QYHKIMH https://m.edsoo.ru/7f426d1e
9 [Moctpoenue rpadurka
JUHEHHON QYHKIMH
93 I'paduk pynxmu y =[x|
94 I'paduk byHKIHT ¥ =[X|
KouTposnbHas pabora 1o
o5 TGM(; KOOq}Z;L[I/IHaTBI :/I/ bubnuoreka IIOK
TPapHKH. N YHKIHH https://m.edsoo.ru/7f41f50a
Bcepoccutickas
poBepoyHast paboTa
ITpomexxyTouHas
%6 rommponsman patora. Bumtorexa [[OK
P o p https://m.edsoo.ru/7f429c6c
Bcepoccutickas
poBepoyHast paboTa
IToBTOpEHKE OCHOBHBIX
MOHSITUN U METOJIOB Kypca
97
7 xmacca, 06001IeHne
3HAHUM
IToBTOpEHKE OCHOBHBIX
98 MIOHSTHI U METO/IOB Kypca bubnuotexa IJOK
7 xnacca, 00001IeHHE https://m.edsoo.ru/7f429£32
3HAHUU
IToBTOpEHKHE OCHOBHBIX
99 MIOHATUHI U METOJOB Kypca Bubnuoreka IJOK

7 knmacca, 00001IeHHe
3HAHUHI

https://m.edsoo.ru/7f42a0e0




IToBTOpEHKE OCHOBHBIX
MOHSITUN U METOJIOB Kypca
7 xmacca, 06001IeHnEe
3HAHUH

100

IToBTOpEHKE OCHOBHBIX
TIOHSITHH ¥ METOJIOB Kypca
7 knmacca, 00001IeHHe
3HAHUU

101

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

IToBTOpEHKE OCHOBHBIX
MOHATUI U METOJOB Kypca
7 knmacca, 00001IeHHe
3HAHUH

102

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

OBIIEE KOJIMYECTBO
YACOB II0O I[TPOI'PAMME

102

8 kiacce

u/n Tema ypoxa

KosnuecTBO Yyacon

Bcer
0

KoHTpoabHbI
e padoThl

Jlara
HU3yveHust

DJ1eKTPOHHBIE
nudposkIe
o0pa3oBaTesbHbIE

pecypchbl

KBanpaTHblit KOpEeHb U3
qucna

Bubnmoreka [IOK
https://m.edsoo.ru/7f42d452

IToustue 00
HPPAIMOHATIBHOM YHCIIC

Bubnmoreka [IOK
https://m.edsoo.ru/7f42eaaa

Jlecatuannie
3 MPUOTMKEHUS
UPPALOHATBHBIX YHCE

JlecaTuannie
4 MPHOJIMKEHUS
HUPPAILHOHATIBHBIX YHCET

5 JlericTBUTEIbHBIC YHCIA

CpaBHeHHE
JIEHCTBUTEIHLHBIX YUCEI

BxonHas KoHTpoJibHAs
pabota

Apudmernueckuii
KBaJpaTHBII KOPEHb

9 YpaBHeHue BUAa x> = a

CaoiicTBa
10 apu(pMETHIECKUX
KBaJIpaTHBIX KOpHEH

Bubnmoreka [IOK
https://m.edsoo.ru/7f42d862

CgoiicTBa
11 apuPpMETHICCKUX
KBaJIpaTHBIX KOpHEH

Bubnauoreka [TOK
https://m.edsoo.ru/7f42d862

[IpeobpaszoBanue
YHCJIOBBIX BBIPKCHUH,
COZIEpIKAIMX KBAJPaTHBIC
KOPHHU

12

Bubnmoreka [IOK
https://m.edsoo.ru/7f42dd26

[IpeobpazoBanue
YHUCIIOBBIX BBIPAKEHUIA,
COJIepIKaIINX KBaJpaTHbIC
KOpHHU

13

Bubmmoreka [IOK
https://m.edsoo.ru/7f42ded4




[IpeobpazoBanue
YHUCIIOBBIX BBIPAKEHUIA,

Bubnmoreka [IOK

14 COJIeprKaluX KBaJIpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHH
[IpeobpazoBanue
15 YUCJIOBBIX BBIPAKCHUM, Bbubnauoreka [TOK
COJZIepKaIuX KBaIpaTHBIC https://m.edsoo.ru/7{42e262
KOpHH
16 CreneHb ¢ HelIbIM butnaunoreka ITOK
MOKAa3aTeJIeM https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIuCh
yucna. Pazmepst
00BEKTOB OKPYKAIOLIETO
17 Mupa (0T JIEMEHTAPHBIX Bubnuroreka [JOK
YaCTHUL| 10 KOCMUYECKUX https://m.edsoo.ru/7f436098
00BEKTOR), JITUTEIILHOCTh
MIPOLIECCOB B
OKpYXalolleM MUpe
18 CBolicTBa CTEIICHU C Bubmmoreka ITOK
LIEJIBIM TTOKA3aTENEM https://m.edsoo.ru/7f435648
19 CBOJiCTBa CTEIICHHU C Bubnuoreka [JOK
IEeJIbIM MMOKa3aTeIeM https://m.edsoo.ru/71435648
20 CBoiicTBa CTEMEHH C Bubnuoreka [TOK
IIeJIbIM MOKa3aTeIeM https://m.edsoo.ru/71435648
1 CBoiicTBa CTENEHH C Bubnuoreka [TOK
LIEJIBIM TTOKA3aTEIEM https://m.edsoo.ru/7f43599a
2 CBOICTBa CTCIICHU C Bubnnoreka [IOK
LIEJIBIM TTOKA3aTENEM https://m.edsoo.ru/7f435ed6
23 KBanpatHerit TpéxdiieH
24 KBanpatHslil TpéxuneH
25 Pa3nosxenue kBagpaTHOTO Bbubnuorexa IJOK
TpE€XuJieHa HA MHOXHUTEIU https://m.edsoo.ru/7f42£d38
26 Pa3noxenue kBagpaTHOTO Bbubnmotexa [IOK
TpE€XuJieHa HA MHOXHUTEIU https://m.edsoo.ru/7f42{d38
KouTposnbHas pabora 1o
27 temaMm "KBaapaTHeie Bbubmrorexa [JOK
KopHH. CTenenu. https://m.edsoo.ru/7f42ec80
Ksagpataerit TpexwieH"
Bbubauoreka [TOK
28 Anrebpanteckas Apodh https://m.edsoo.ru/7f430382
JomycTuMble 3HaUEHUs
29 MIEPEMEHHBIX, BXOISAILIUX
B anreOpanvecKue
BBIPAKCHHUSI
JlomycTrMble 3HaYEHUA
30 MIEPEMEHHBIX, BXOISIIUX
B anreOpanvecKue
BBIPAYKEHUSI
3] OCHOBHOE CBOHCTBO Bubmmoreka ITOK
are0panvecKon Ipodu https://m.edsoo.1u/7f4308¢6
. Bubnmoreka [IOK
32 Coxpamenue apodei https://m.edsoo.ru/7f430a8a
. Bubnmoreka [IOK
33 Coxpamenne 1pobeii https://m.edsoo.ru/7f430f44
34 Coxkpaienue npooeit Bubmmoreka ITOK




https://m.edsoo.ru/7f430144

CnosxeHue, BEIYUTAHHUE,

35 OKCHIC CIICHIG Bubnmoreka [IOK
YMHOIKCHHC H ACICHUIC htps://m.eds0o.ru/7f43128¢
anredpandeckux Ipooeit

o | Goomeme s
y A . https://m.edsoo.ru/7f4315¢0
anreOpandeckux JIpooeit

. Cno;xelgne,e BLI‘IZIT:HI/I:, Butmorexa [OK
YMHOIKCHHC H ACICHUIC https://m.edsoo.ru/7f4318¢2
anredpandeckux Ipooeit

| Goomeme s
y A o https://m.edsoo.ru/7f431a20
anredpandeckux Ipooeit

19| e conepranns bubmiorera LIOK

p » CONCpKall https://m.edsoo.ru/7f43259¢
anredpanveckue 1poou
II
40 Bbﬁl’eggléﬁf; aél(fl ee JKaIX bubmmorexa [IOK
P » CoAepRall https://m.edsoo.ru/7f432736
anredpamdeckue npoou

4| mepemennh conepanes BuGorexa LIOK

p » COCPKaIL https://m.edsoo.ru/7f432736
anredpanveckue 1poou

2| Towe Ametpomtenan. BuGmorexa LIOK

AIEEOp https://m.edsoo.ru/7f431d36
Ipo0b
43 KBAIDATHOE VPABHEHHE Bubmmoreka [IOK
BaZpaTHOC ypaBHCHH https://m.edsoo.ru/7f42eela

44 Henonnoe kBagpatHoe Bbubnuorexa IJOK
ypaBHEHUE https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpatHoe Bbubnmorexa [IOK
ypaBHEHHE https://m.edsoo.ru/7f42eela

46 ®dopmyiia KOpHEH bubmuorexa IJOK
KBaJI[paTHOT'O YPaBHEHMUs https://m.edsoo.ru/7f42f158

47 ®dopmyiia KOpHEH bubmuorexa IJOK
KBaJpaTHOI'O YpaBHEHUS https://m.edsoo.ru/7f42{36

48 ®dopmyiia KOpHEH Bubnuoteka [JOK
KBaJIpaTHOI'O YpaBHEHUS https://m.edsoo.ru/7f42{5a4

Bbubauoreka [TOK
49 Teopema Brera https://m.edsoo.ru/7f42 fef0
Bubnmoreka [IOK

>0 Teopema Buera https://m.edsoo.ru/7f430076

. Pemenue ypaBHeHui, BuGmmorexa LIOK
CBOJATIIXCA K https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
P N

i, | oweme ypascui uGmorea IOK
CBOMAIIIXC https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM

53 Hfocge:mne ﬂepO6H0- Bubnmoreka LIOK
PallHOHAILHEL https://m.edsoo.ru/7f4328c6
ypaBHEHUS

54 H;)O;T;:EI;I{;HPO&{O- Bubnmoreka [IOK
PatHo ¢ https://m.edsoo.ru/7f432b6e
YpaBHEHUS

55 Pemienue TekCTOBBIX bromiorexa LIOK

https://m.edsoo.ru/7f42175¢




3aJa4 C IOMOILbI0
KBaJpaTHBIX YpaBHEHUH

56

Petrenre TekcTOBBIX
3a/1a4y ¢ TOMOIIBIO
KBaJIPaTHBIX ypaBHEHHUH

Bubanoreka [TOK
https://m.edsoo.ru/7f42{8f6

57

KouTposnbHas pabora 1o
teme "KBaapaTHbie
ypaBHeHus"

Bubnuoreka [IOK
https://m.edsoo.ru/7f43012

58

JIuneiiHoe ypaBHEHUE C
IBYMsI TIEPEMEHHBIMH, €TO
rpaduk, IpUMepbI
peleHNs ypaBHEHUH B
LEJIBIX YUCTax

59

JIuneiiHoe ypaBHEHUE C
JIBYMsI TIEPEMEHHBIMH, €TO
rpaduk, IpuUMephbI
pelieHNsl ypaBHEHUH B
LEJIBIX YUCTax

60

JIuneiiHoe ypaBHEHUE C
IBYyMsI TIEpEMEHHBIMH, €T0
rpaduk, IpuUMephbl
pelieHNsl ypaBHEHUH B
LEJIBIX YUCTax

61

Pemenue cuctem nByx
JINHEMHBIX YpaBHEHU C
JIByMsI IEpPEMEHHBIMHU

62

Pemenue cucrem nByx
JIMHENHBIX ypaBHEHUI ¢
JIByMsI IEPEMEHHBIMHU

63

Pemrenue cuctem nByx
JINHEMHBIX YpaBHEHU C
JIByMsI IEPEMEHHBIMHU

64

ITpumepsl perieHus
CHUCTEM HEJTUHEIHBIX
YpaBHEHUH C ABYMSI
MepeMEeHHBIMH

65

[Ipumeps pemenust
CHUCTEM HEJIMHECHHBIX
YpaBHEHUH C ABYMSI
MePEMEHHBIMU

66

I'paduueckas
UHTEPIpeTaLs
YPaBHEHHUS C IBYMs
MIEPEMEHHBIMH U CHCTEM
JIMHENHBIX ypaBHEHUI ¢
JByMs IEpEMEHHBIMU

Bbubnaunoreka [TOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas
WHTepIIpeTanus
YpaBHEHUS C IBYMS
MIEPEMEHHBIMU U CUCTEM
JIMHEHBIX YpaBHEHU C
JIBYMSI IEPEMEHHBIMHU

Bubanoreka [TOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TeKCTOBBIX
3aJ1a4 ¢ MMOMOIIBIO CUCTEM
YpaBHEHUH




69

Pemenne TeKCTOBBIX
3aJ1a4 ¢ MMOMOIIBIO CUCTEM
YpaBHEHUH

70

Pemenne TekcTOBBIX
3aJa4 C IOMOIIBI0 CUCTEM
ypaBHEHUI

71

YucnoBble HEPABEHCTBA U
HUX CBOMCTBA

72

UucnoBrle HEpaBEHCTBA U
HX CBOMCTBA

73

HepagenctBo ¢ onHoi
MepeMEHHOMI

74

JIuneliHbie HEpaBeHCTBA C
OJIHOM TIEPEMEHHOM U UX
pelieHue

Bubmmoreka [IOK
https://m.edsoo.ru/7f42¢692

75

JIvHeitHbIe HEPaBEHCTBA C
OJHOU MEPEMEHHOU U UX
perieHne

Bubnmoreka [IOK
https://m.edsoo.ru/7f42c¢840

76

JIunelinbie HEpaBeHCTBA C
OJITHOM TIEPEMEHHOM U UX
pemieHue

77

CucTeMbl JTHHEHHBIX
HEPaBEHCTB C OJTHOMN
MIEPEMEHHON U UX
pelIeHne

Bubmmoreka [IOK
https://m.edsoo.ru/7f42cb88

78

CucteMbl THHEHHBIX
HEPABEHCTB C OJIHOM
MIePEMEHHON U UxX
perieHne

Bubanoreka [TOK
https://m.edsoo.ru/7f42cd2¢

79

CucteMbl TUHEHHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHON U UX
pelieHne

80

Nzo0paxkenne permeHus
JMHEHHOTO HEPaBEHCTBA
U UX CUCTEM Ha YUCIIOBOHI
psIMOH

Bubnmoreka [IOK
https://m.edsoo.ru/7f42c9¢4

81

N3obpaskeHne pereHs
JIMHEHHOTO HEPaBEHCTBA
U UX CUCTEM Ha YMCJIOBOU
NpsSMON

Bubanoreka [TOK
https://m.edsoo.ru/7f42c9¢4

82

KouTposnbHas pabora 1o
teMaM "HepaBeHcTBa.
Cucremsl ypaBHEHHH"

83

[TonsTne byHKITNN

Bubmmoreka [IOK
https://m.edsoo.ru/7f433¢12

&4

OO6iracTh onpeeIcHUS 1
MHOKECTBO 3HAUCHUIA

dbyHKIIH

Bubnmoreka [IOK
https://m.edsoo.ru/7f433d84

&5

CrocoO5lI 3amanus
dhyHKIHA

86

I'paduk QyHKIIHH

87

CaoiicTBa QyHKIMH, HX
0TOOpakeHHe Ha rpaduke




88

YteHue v MoCTpoeHUE
rpa¢ukoB GyHKIUH

&9

[Tpumeps! rpadukoB
($yHKUMH, OTpaskaroImux
peaiibHbIe IIPOLIECCHI

90

DyHKIUH, OTTMCHIBAIOIIHE
MPSIMYIO U O0PaTHYIO
MPOTIOPIHOHATBHBIC
3aBUCUMOCTH, UX
rpaduku

Bubnmoreka [IOK
https://m.edsoo.ru/7f434bbc

91

l'unepOoira

92

l'unep6omna

Bubnmoreka [IOK
https://m.edsoo.ru/7f4343¢2

93

I'paduk QyHKIHHN Yy = X2

Bubmmoreka [IOK
https://m.edsoo.ru/7f434572

94

OyHKIMU y =x%, y = X3,y
= VX, y=x|;
rpaduyecKoe pelicHue
YpaBHEHUH U CUCTEM
ypaBHEHUI

Bubmmoreka [IOK
https://m.edsoo.ru/7f434d38

95

IToBTOpEHHE OCHOBHBIX
MOHSATHIA U METOJIOB
KypcoB 7 U 8 KJIacCOB,
000011IeHIE 3HAHUH /
Bcepoccuiickas
poBepoyHas padoTa

Bubnmoreka [IOK
https://m.edsoo.ru/7f4371aa

96

ITpomexxyTouHas
aTrectauus. ['onoas
KOHTpOJbHAs paboTa /
Bcepoccuiickas
poBepoyHas padboTa

Bubnmoreka [IOK
https://m.edsoo.ru/7f434eb4

97

IToBTOpEHKE OCHOBHBIX
MOHATUN U METO/I0B
KypcoB 7 U 8 KJIaccoB,
000011IeHIe 3HAHUN

98

[ToBTOpPEHNE OCHOBHBIX
MOHATHHA M METOJIOB
KypcoB 7 ¥ 8 KJIacCOB,
000011IeHIE 3HAHMI

Bubnmoreka [IOK
https://m.edsoo.ru/7f43736¢

99

IToBTOpEHHE OCHOBHBIX
MOHSATHI U METOJIOB
KypcoB 7 U 8 KJIacCOB,
000011IeHIe 3HAHUT

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

100

IToBTOpEHKE OCHOBHBIX
MIOHSITUH Y METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHUE 3HAHUI

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

101

IToBTOpEHKE OCHOBHBIX
MOHATUN U METO/I0B
KypcoB 7 U 8 KJIaccoB,
000011IcHIE 3HAHUT

Bubanoreka [TOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpPEHNE OCHOBHBIX
MOHATHHA U METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHMI

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




OBUIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

102 7

9 kjaacc

n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudposBbie
o0pa3oBaTe/IbHbIE

pecypcbl

PanmonanwHbIe yncna,
MppaoHaIbHBIE YHCIIA,
KOHEYHbIE U OECKOHEYHBIC
JIECTHYHBIC ApOOH

MHoOkecTBO
IEUCTBUTEIBHBIX YHCEL,
IEUCTBUTEILHEIE YHCIa
KaK OE€CKOHEYHEBIE
JICCSTUYHBIC IPOOH

B3aumMHO omHO3HAYHOE
COOTBETCTBHUE MEXKIY
MHOKECTBOM
JEHCTBUTEIHHBIX YUCET U
MHOXECTBOM TOYEK
KOOPJMHATHOMN MIPSMOM

CpaBHeHue
JIEMCTBUTEIBHBIX YHCEI,
apupmMeTHYECKHE
JICUCTBUA C
NEUCTBATEIbHBIMHU
YHCIIaMH

IIpubmmkéHHOE 3HAUCHUE
BEJIMYHMHBI, TOYHOCTh
MPUOJIMKEHUS

OxkpyryieHne 4ncen

OxkpyrJyieHne 4ncen

[Ipukunka u orieHKa
pe3yabTAaTOB BHIYUCICHUM

[Ipukunka u orieHKa
PE3yIbTAaTOB BHIYUCIICHHIA

10

JluneiiHoe ypaBHEHUE.
Pemenne ypaBHeHU,
CBOJSIIIUXCS K JINHEHHBIM

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

11

JIuHeitHOE ypaBHEHUE.
Pemenue ypaBHeHui,
CBOJAIIMXCA K TUHEWHBIM

12

KBanparnoe ypaBHeHue.
Pemenne ypaBHeHU,
CBOJAIIUXCA K
KBaJIpaTHBIM

Bbubnunoreka I[IOK
https://m.edsoo.ru/7f43¢542

13

KsanpaTtHOe ypaBHEHueE.
Pemenue ypaBHeHmi,
CBOJSIIUXCA K
KBaJJpaTHbIM

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f43¢542

14

bukBagpaTHBIE YpaBHEHHUS

bubaunoreka [JOK




https://m.edsoo.ru/7f43¢3d0

15

BukBanpaTHble ypaBHEHUS

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43¢3d0

16

[Ipumeps! perieHust
yYpaBHEHUH TpeTher U
yeTBEPTON CTENEHEN
pasnoKeHUEM Ha
MHOXHTEJIN

17

[Ipumeps! perieHust
yYpaBHEHUH TpeThel 1
yeTBEPTON CcTENEHEN
pasno’KeHUEM Ha
MHOXKHTEJIN

18

Pemenne npoGHO-
panyOHANTBbHBIX
ypaBHEHUI

Bbubaunoreka [JOK
https://m.edsoo.ru/7f43¢9b6

19

Pemenue npo6HO-
paIMoHaIbHBIX
ypaBHEHU I

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43¢c9b6

20

Pemenue TekcTOBBIX
3a/1a4 anre0pandecKum
METOZOM

21

Pemnrenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOIOM

22

Pemenue TekcTOBBIX
3a/1a4 anre0pandecKum
METOZOM

23

Kontpoinbnas pabora 1o
TeMe "YpaBHEHUS C
OJIHOU mepeMeHHON"

24

ypaBHGHI/IC C IByMA
IEPEMCHHBIMH U €TO

rpaduk

Bubnmuorexa [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHUE C JBYMA
MEPEMEHHBIMU U €T0

rpaduk

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX TUHEHHBIX
YpaBHEHUH C AByMs
MIEpEMEHHBIMU U €€
pelieHne

27

Cucrema IByX TUHEHHBIX
YpaBHEHUH C NByMs
MIEpEMEHHBIMU U €€
perieHne

28

Cucrema IByX JHHEWHBIX
ypaBHEHUI ¢ IByMS
TIEPEMCHHBIMH U €
perieHne

29

Cucrema IByX JHHEWHBIX
YpaBHEHUH C AByMs
TIEPEMEHHBIMU U €€
perieHne

30

Pemienue cucteM aByx
YpaBHEHU, OJTHO U3

Bbubnuorexa I[IOK
https://m.edsoo.ru/7f43d23a




KOTOPBIX JJUHEWHOE, a
JIpyroe — BTOPOI
CTETICHU

31

Pemenne cuctem nByx
ypaBHEHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOI
CTETICHU

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctem aByx
yYpaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOI
CTETICHH

33

Pemenue cuctem aByx
ypaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOI
CTETICHU

34

I'paduyeckas
UHTEPIPETAIHS CUCTEMbI
YpaBHEHUH ¢ ABYMS
HepeMEHHBIMU

35

PerieHue TeKCTOBBIX
3a/1a4 anre0pandecKum
croco6om

36

Pemntenne TekcTOBBIX
3a/1a4 anreOpandecKum
CcrIoco0oM

37

KonTponbHas pabora o
TeMe "CucteMsl
ypaBHEHHIT"

38

YucnoBble HEPABEHCTBA U
HUX CBOMCTBA

39

UucnoBble HEPABEHCTBA U
HUX CBOWCTBaA

Bubnuorexa [IOK
https://m.edsoo.ru/7f43ad5a

40

Jlunelinpie HEpaBEHCTBA C
OJIHOM NIEPEeMEHHOU U UX
pereHne

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

41

JIuHeiiHbIe HEpaBEHCTBA C
OJHOU MmepeMEHHON U UX
pelieHne

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43af08

42

Jlunelinpie HEpaBEHCTBA C
OJIHOM NIEPEeMEHHOU U UX
pereHne

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43af08

43

CucTeMBbl TUHEHHBIX
HEPABEHCTB C OJHOU
MEePEMEHHOMN U UX
pelieHue

44

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOU
MepEMEHHON U UX
pelieHne

45

Cuctembl TUHEHHBIX
HEPaBEHCTB C OJHOU
TIepEMEHHON U UX




peleHue

46 KBanpartHbie HepaBeHCTBa Bubnuoteka IJOK
U UX pELIeHUE https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBa bubnuotexa IJOK
U UX pELIeHUE https://m.edsoo.ru/7f43b21e
48 KBanpaTHsle HepaBeHCTBa bubnuotexa IJOK
U UX peIICHHe https://m.edsoo.ru/7f43b5a2
49 KBanpartHrie HepaBeHCTBA
U UX pelIeHUe
50 KBanpartHbie HepaBeHCTBa
U UX peuIcHUe
I'paduyeckas
o | e
CPABCHCTB M cucte https://m.eds00.ru/7f43b098
HEPaBEHCTB C ABYMsI
MIEPEMEHHBIMU
I'paduyeckas
HUHTEPIpETALNS
52 HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI
MIEPEMEHHBIMU
53 Kontponbnas pabora 1o
teme "HepaBeHnctra"
54 KBappatuunas pyHKIus, Bubaunorexa IIOK
e€ rpaduk u CBOUCTBA https://m.edso0.ru/7f4396¢c6
55 KBappatuunas pyHKIus, bubnuotexa IJOK
e€ rpaduK u CBOICTBa https://m.edsoo.ru/7f439842
56 KBappatuunast pyHKIus, bubanorexa I[IOK
e€ rpaduK u CBOICTBa https://m.edsoo.ru/7f4399b4
. ITapabomna, KOO%I[I/IH&TBI BuGorexa [[OK
BEPLIMHBI MIAPaboIIb, 0CH https://m.eds00.ru/7f439¢b4
CUMMETPUH MapaboIIbI
II
S5 nepummmt mapaGon, ocs Bubmnorers LIOK
p p i https://m.edsoo.ru/7f43a03a
CUMMETPHUH MapaboIIbl
59 Heapa60Ha’ I;O(;%gHHaTsé Bbu6nuorexa [JOK
BCPILIHMHEI 1apaboJIbl, OCh https://m.edsoo.ru/7f43alac
CUMMETPUH MapaboIIbI
50 sepums napadoms, ocs biGnorera LIOK
p p i https://m.edsoo.ru/7f43a31e
CUMMETPHUH MapaboIIbl
61 Heapa60Ha, I;O(;IéiHHaT;é bubnuotexa IJOK
BCPILIHHEI T1apaboJIbl, OCh https://m.edsoo.ru/7f43a526
CUMMETPHUH 1apaboIIbI
ITapabomna, KoopaAUHATHI
62 BEPLIMHBI TapaboIIbl, OCh
CHMMETPHUH TTapadoITbI
I'paduxn pysxumit: y =
63 kx, y =kx + b, y=k/x,
y=x*, y=vX, y=Ix|
I'paduku QyHKIWMIL: ¥ =
64 kx, y = kx + b, y=k/x,
y=X, y=vX, y=x|
65 I'paduxu pyHxumit: y =




kx, y = kx + b, y=k/x,
y=x>, y=VX, y=[X|

66

I'paduxu pysxumit: y =
kx, y = kx + b, y=k/x,
y=x°, y=vX, y=[x|

67

I'paduku pyHKIWMIL: Y =
kx, y =kx + b, y=k/x,
y=X, y=vX, y=x|

68

I'paduxu pysxumit: y =
kx, y =kx +b, y=k/x,
y=x°, y=vX, y=[x|

69

Kontpoinbhas pabora 1o
teme "OyHKIIH"

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43ab84

70

Ilonsarue uncioBon
MHOCJIEI0BATEILHOCTH

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f43e6¢c6

71

3ananue
MOCTICIOBATEIEHOCTH
PEKyppEeHTHOM hopmytoit
1 (hopMYJIOH N-TO 4icHa

bubaunoreka [JOK
https://m.edsoo.ru/7f43ebda

72

Apudmerraeckas u
reoMeTpruecKast
MPOTPECCUU

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f43ed7¢e

73

Apudmernueckas u
reoMeTpryecKast
HPOrpeccuut

Bubnuorexa [IOK
https://m.edsoo.ru/7f43{3b4

74

®opMyIibl N-TO YJIeHa
apuMeTHIeCKOr U
TeOMETPUUYCCKOMN
MPOTPECCUM, CYMMBI
MIEPBBIX N YJICHOB

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f43f58a

75

®opMyIibl N-TO YJIeHa
apudmeTndecKor u
TEOMETPUUYCCKOMN
MPOTPECCUM, CYMMBI
MIEPBBIX N YJICHOB

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43ef2¢

76

®opmyIibl N-TO YJIeHa
apudmeTndeckor u
TeOMETPUUYCCKOMN
MPOTPECCUM, CYMMBI
MIEPBBIX N YJICHOB

Bbubnuorexa I[IOK
https://m.edsoo.ru/7f43{0c6

77

®opmyIibl N-TO YJieHa
apudmeTndeckor u
TeOMETPUUYCCKOMN
MPOTPECCUM, CYMMBI
MEPBBIX N WICHOB

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f43{72¢

78

®opMyIibl N-TO YJIeHa
apudmeTndeckor u
TeOMETPUUYCCKOMN
MPOTPECCUM, CYMMBI
MEPBBIX N YWICHOB

bubaunoreka [JOK
https://m.edsoo.ru/7f43{8a0

79

N3obpakeHue YICHOB
apudmeTndeckor u
reoMeTpUYECKON
MpOoTpeccHuii TOuKaMu Ha
KOOPJAMHATHOM TIOCKOCTH




80

MN3obpakeHue YICHOB
apudmeTndeckor u
reoMeTpUYECKON
MpOTpeccHuil TOuKaMu Ha
KOOPJAMHATHOM TIOCKOCTH

81

JInHEeHHEBIN 1
SKCIOHEHUUAIBHBIN pOCT

82

Co>XHBIE TIPOIICHTHI

Bubnuorexa [IOK
https://m.edsoo.ru/7f43fe0e

&3

CroxHEIe MIPOLICHTHI

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f4401a6

&4

Kontpoinbhas pabora 1o
TeMme "Huciosble
OCJIEI0BaTEILHOCTH"

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f4404{8

&5

IToBTOpenue, 06o0IICHIE
M CHCTEMATH3AIUs
3HaHUH. 3aIKCh,
CpaBHEHHE, ICHCTBUS C
NEeUCTBUTEILHBIMA
YHCIIaMHM, YACIIOBAasI
npsiMast

86

IToBTOpEHME, 0000MICHE
1 CHCTEMAaTU3aLHs
3HaHui. [IponeHTsl,
OTHOLIEHUS, IPOIIOPLIUU

87

IToBTOpEHME, 0000IICHIE
Y CHCTEMaTH3aIs
3HaHui. OKpyTieHue,
MIPUOIMKEHUE, OIICHKA

88

ITorTOpenwue, 0600IICHIE
M CHCTEMATH3AIUS
3HaHui. Pemienne
TEKCTOBBIX 3a11a4
apuPMETHICCKUM
crrocobom

Bubnmuorexa [IOK
https://m.edsoo.ru/7f443b12

&9

IToBTOpEHME, 0000MICHIE
M CHCTEeMAaTH3aIUs
3HaHui. Pemenne
TEKCTOBBIX 3a]1a4
apuPpMETHICCKUM
CII0COOOM

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f443cd4

90

IToBTOpenwue, 06o0IICHIE
U CUCTEMATH3AIUsA
3HaHui. Pemenne
TEKCTOBBIX 3a11a4
apu(MeTHICCKUM
crocobom

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f443fea

91

IToBTOpenwue, 00o0IICHIE
Y CHCTEMaTH3aIHs
3Hanmi. [IpeobpazoBanne
anredpanveckux
BBIPQXCHHH, TOITyCTUMBIE
3HAYEHUS

Bubnuorexa [IOK
https://m.edsoo.ru/7f4441ca

92

IToBTOpEHME, 0000MICHE
1 CUCTEMAaTH3alus
3Hanmi. [IpeoOpazoBanue

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f444364




anredpanvecKux
BBIPOKEHHH, TOMTYyCTUMBIE
3HAYCHHS

93

IToBTOpenwue, 00o0IICHIE
Y CHCTEMaTH3aIHs
3Hanmi. [IpeobpazoBanne
anredpanveckux
BBIPQXCHHH, TOITyCTUMBIE
3HAYEHUS

Bubnuorexa [IOK
https://m.edsoo.ru/7f444612

94

IToBTOpEHME, 0000MICHE
1 CHCTEMAaTU3aLHS
3Hanmi. [IpeobpazoBanne
anredpandecKux
BBIPKEHHH, IOTTyCTUMBIE
3HAYCHUS

Bbubnunorexa I[IOK
https://m.edsoo.ru/7f444a94

95

IToBTOpenue, 06o0IICHIE
H CHCTEMAaTH3aIUs
3HaHUN. OYyHKIUU:
MOCTPOCHHUE, CBOICTBA
WM3YYCHHBIX (DYHKIHN

Bubnmuorexa [IOK
https://m.edsoo.ru/7f444¢56

96

IToBTOpenue, 06o0IICHIE
M CUCTEeMaTH3aLMs
3HaHUN. OYyHKIUU:
MOCTPOCHUE, CBOICTBA
WM3YYCHHBIX (DYHKIIHN

bubaunoreka [JOK
https://m.edsoo.ru/7f444f44

97

IToBTOpenue, 06o0IICHIE
M CUCTEeMaTH3aLMs
3HaHUN. OYyHKIUU:
MOCTPOCHKE, CBOICTBA
WM3YYCHHBIX (DYHKIHN

bubaunoreka [JOK
https://m.edsoo.ru/7f44516a

98

IToBTOpenue, 06o0IICHIE
U CUCTEMATH3aLNS
3HaHUW. OyHKIUU:
MOCTPOCHHUE, CBOICTBA
W3YYCHHBIX (YHKIIMH

Bbubnunoreka I[IOK
https://m.edsoo.ru/7f4452¢6

99

ITorTOpenwue, 0600IICHIE
M CHCTEMATH3AIUS
3HaHmi. ['paduueckoe
pellieHre ypaBHEHUH U UX
CHCTEM

Bbubnnorexa I[IOK
https://m.edsoo.ru/7f445516

100

IToBTOpEHME, 0000IICHIE
U CHCTEMAaTH3AIINS
3HaHui. ['paduueckoe
pelleHre ypaBHEHUH 1 UX
cucTeM

101

HTorosast KOHTpOJIbHAS
pabora

102

O06001IeHNE 1
CUCTEMAaTU3aLNs 3HAaHUMN

OBUIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

102




IIpoBepsiemble TPeOOBAHMS K Pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

7 kaacce
Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOIO 00pa3zoBaTeNbHON MPOTrPaMMbl OCHOBHOT'O O0IIEr0 00pa3oBaHUs
pe3ynbrarta
1 Umucna v BBIYUCIECHUS

BoeimonusaTe, couyeras yCTHbIE M MHUCBbMEHHBIE MPHUEMbI, apupMeTHIECKHIE
JEHCTBUS C palliOHATBLHBIMU YHCIIAMHU

1.1

HaxonuTh 3Ha4eHWs YHCIOBBIX BBIPAKEHUH, TPUMEHSATh Pa3HOOOpa3HBIC
1.2 CrocoObl W TPUEMBl BBIYUCIICHHUS 3HAYCHHH APOOHBIX BBIPAKCHUH,
CoJIepKaIX OOBIKHOBEHHBIE U IECATUYHBIE IPOOHU

[lepexoauTb OT 0HOM (HOPMBI 3amKCH YHCeN K Apyrou (mpeodpa3oBHIBATH
1.3 NECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOb)

1.4 CpaBHUBAaTh U yHOPSAOUYUBATH PALIMOHAIBHBIE YHCIIA

1.5 OKpyrisTh yncna

BBINONMHATE NPUKUAKY M OLECHKY pe3yslbTaTa BBIYACICHUM, OLECHKY
1.6 3HAQYCHUM YMCIIOBBIX BBIPAKEHUN. BBINOIHATH NEUCTBUSA CO CTEHEHSMU C
HaTypaJIbHBIMU MOKa3aTEIIAMH

HpI/IMeHﬂTB INpU3HAKHU  JCJIMMOCTH, Pa3IOKCHHUEC Ha  MHOXHTCIA

1.7
HaTypaJIbHbIX YHUCEI
Pemarh mpakTHKO-OPUEHTHPOBAHHBIE 3a/la4M, CBS3aHHBIE C OTHOLLIEHUEM
18 BEJIMYMH, MPOMOPLHOHATEHOCTHIO BEJIMYHH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YNbTAThl PELICHUS 33Ja4 C YYETOM OrpaHHUYEHUH,
CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpandeckre BoIpaKeHUS
71 Hcnonp30Bath anredpandeckyto TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTh
’ ee B Ipoliecce OCBOCHHUS y4eOHOro MaTepuasa
29 Haxonuts 3HaueHHs: OYKBEHHBIX BBIPAXEHHM MpPU 3aJaHHBIX 3HAUYEHUSAX
' IIEPEMEHHBIX
23 BeimonuATe  mpeoOpa3oBaHUs  LEIOTO  BBIPAKEHHS B MHOTOYJICH
' MIPUBEACHUEM OJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BbINONMHATE YMHOXKEHHE OJHOWIEHAa HAa MHOTOYWIEH M MHOTrO4ieHa Ha

MHOTOYJICH, TPUMEHATH (POPMYIIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3sHOCTH

OcCylecTBIATh pa3aoKEHUE MHOTOUYIEHOB HAa MHOMKUTEIH C ITOMOIIBIO
2.5 BBIHECEHUsI 32 CKOOKHM OOILIero MHOXXHUTENS, TPYNIHPOBKU CllaraeMblX,
npUMeHEeHHs (HOPMYJT COKPALLIECHHOTO YMHOXEHUS

[TpumeHsaTH MpeoOpa30BaHKs MHOTOUJICHOB JJIsl PELICHUS Pa3IMYHbIX 3a/1a4

2.6 .
N3 MaTEMATUKH, CMCKHBIX IIPEAMETOB, U3 PCAJIbHOU IMMPAKTHKHU




Hcnonb30BaTh CBOICTBA CTENEHEH C HATYpaJbHBIMH IMOKAa3aTEJSIMUA JJIsI

2.7 .
peoOpa3oBaHUs BRIPAKEHUN
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate nuHeiHbIE ypaBHEHHSI ¢ OJJHOM MEPEMEHHOMW, MPUMEHSS MTpaBUIIa
3.1 nepexojia 0T MCXOJIHOTO YPaBHEHHS K paBHOCWIbHOMY emy. [IpoBepsTs,
SIBJIICTCS JIU YUCIIO KOPHEM ypaBHEHUS
39 [IpumeHnsaTh rpadudecKkie METOIbI MPU PEIICHUH JTUHEWHBIX YpaBHEHUN U
' HUX CUCTEM
33 [TonOuparh mpuMepsl Tap YHUCEN, SIBISIFOIIMXCS PENICHUEM JIMHEHHOTO
' YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOW IIJIOCKOCTH TpaUK JIMHEWHOTO ypaBHEHHS C
34 IBYyMsI TEPEMEHHBIMH; TONB3YICh TpapuKOM, TMPUBOAUTH MPUMEPHI
pelIeHrs ypaBHEHUS
35 Pematb cuctembl OBYyX JIMHEWHBIX YpPaBHEHUN C JABYMsS NEpEMEHHBIMHU, B
' TOM 4HcIe rpaduaecku
CocraBnsATh W peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEUHBIX
3.6 YpaBHEHUH MO YCJIOBHUIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ]a4M MMOJYyYEHHBIN pe3ybTar
4 Koopaunats! u rpadpuku. yHKIun
N3o0pakaTh Ha KOOPIWHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM ~ KOOpJAMHATaM, JIy4d, OTPE3KHU, WHTEPBAJbl, 3alUCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtMedatrh B KOOPAUHATHOM TIIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAWHATAM
4.3 Crpowuts rpaduku muHeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIuu y = [X|
OnuceiBaTh C MOMOUIbI0 (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTh, BpEMS, PACCTOSHHE, LEHY, KOJIHUYECTBO,
CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsl, 00beM pabOThI
4.5 Haxonuth 3HaueHne GyHKIIUM 110 3HAUYCHUIO €€ apryMeHTa
[Tonumate rpaduueckuii crmocod MpencTaBIeHUs U aHan3a WH(OpMaIuH,
4.6 U3BJICKATh M WHTEPIPETHUPOBATH MHPOPMAIUIO U3 TPAPHUKOB peaTbHBIX
MPOIECCOB U 3aBUCUMOCTEI
5 BepositHOCTB 1 cTatucTHKa
Uurate wHpOpMAIHIO, MPEICTaBICHHYI0 B TaOlMIaX, Ha AUarpamMmax,
5.1 MIPEJICTaBIATh JaHHbIE B BU€ TaOJHIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(crombuaTbie) U KPYTOBBIE) 110 MACCUBAM 3HAYCHUN
59 OnuceiBaTh UM HMHTEPIPETUPOBATH pEAIbHbIE YHUCJIOBBIE JIaHHBIE,
' Mpe/icTaBjIeHHbIE B Ta0IMIIaX, HA IUarpaMMax, rpadukax
53 Hcnonp30BaTh /Ui OMHMCAaHUS JAHHBIX CTATUCTHUECKHUE XapaKTEPUCTHUKH:

cpenHee apudMeTHUYecKoe, MeIraHa, HauOOJNbIIee W HAaUMEHBIIEE




3Ha4YCHUA, pasMax

5.4

Nmets mpeacTaBiieHHE O CIy4allHOM M3MEHYMBOCTH Ha MpUMEpax ILEH,
(bI/ISI/I‘-IeCKI/IX BCJIMYHH, AHTPOIIOMCTPHUYCCKUX JaHHBIX, HUMCETH
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

Pacnio3HaBaTh H3ydeHHBIE TI'€OMETpUYECKHe (UTyphl, OMpEeAessITh HX
B3aUMHOE€  pacCIOJIOKEHUEe, u300paxaTh TreoMeTpuueckue (Qurypsl,
BBIITOJIHATD YCPTCKU IO YCIIOBHUIO 3aa4U. I/ISMepﬂTB JINHEHHEIE U YIJIOBLIC
BEIMYMHBI. PemaTh 3a7aun Ha BBIYMCIICHUE JJTUH OTPE3KOB M BEIMYHH
YIJI0B

6.2

Jlenatbs rpyOyi0 OIEHKY JMHEWHBIX M YIJIOBBIX BEIUYMH IPEAMETOB B
peanbHON KM3HM, Pa3MEpPOB MPUPOJHBIX 0O0BEKTOB. Pazmuuath pazMepbl
3TUX 00BEKTOB I10 MOPSJIKY BETHUNHBI

6.3

CtpouTh 4epTexKU K FTEOMETPUUECKUM 3a7a4am

6.4

[Tonb30oBaTbesl MpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTrOJbHUKOB IPU PELICHUH
3a1a4

6.5

HpOBOIII/ITB JIOTUYCCKUC PACCYKIACHUA C UCIIOJIB30BAHUCM I'COMCTPUICCKUX
TeopeM

6.6

[Tonp30BaTbCsl NMpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MEJMaHbl, IPOBEACHHOW K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3a1a4

6.7

Onpenenarb napayieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yer ¢ HMUMH cekymas. OmnpeneisTb NapauieIbHOCTh MPSMBIX C
MIOMOLIBIO PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM NPSAMOK 1O TOYEK
JIPYrou MpsMoi

6.8

Pemate 3a1aun Ha kieTyaToit Oymare

6.9

ITpoBOIUTH BBIYMCIIEHUS U HAXOIUTh YHMCIOBBIE U OyKBEHHbBIC 3HAYCHHUS
YIJIOB B TE€OMETPUYECKUX 3a7adax C HCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB 1 MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0OpPa30BaHHBIX MPH
[IEpEeCeYCHUM  JBYX  IApaJUIelbHBIX IPsAMBIX  ceKymed. Pemats
IIPAKTUYECKHE 3a1a4U Ha HAXOXKACHUE YIJIOB

6.10

Brnanets moHATHEM reOMETPHUUECKOTrO MecTa TOYEK. YMETh ONpEeAeisaTh
OMCCeKTpUCY yIJa M CEPEeOUHHBIN MEpPHeHIUKYISIp K OTpPe3Ky Kak
reOMETPHUECKUE MECTa TOUEK

6.11

dopmyIHpoBaTh OMPEENICHUs OKPY>KHOCTU U KPYra, XOpJbl U JIUaMeTpa
OKPYKHOCTH, MOJIb30BATBCA HUX cBOlicTBaMHU. YMETh NPpUMCHATH O3STU
CBOMCTBA IIPU PEUICHUH 33724

6.12

Bnagetp moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJbHHKA OKPY)KHOCTH, YMETb
HaXoauTh ee IeHTp. [lonmp3oBaThCcs (akTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrojbHUKA IEPEeCceKaroTCsi B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIC EPICHANKYIISIPHI K CTOPOHAM TPEYTroJIbHUKA NIEPECEKAIOTCS B




OJTHOH TOUYKE

Brnanets noHsiTHEM KacaTeIbHOU K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O

6.13 NEPIEHIUKYISIPHOCTH KAacaTeJIbHOW M paauyca, MPOBEACHHOIO K TOYKE
KacaHus
6.14 Ilonb30BaTbecs  OPOCTEMIIMMU ~ T€OMETPUYECKMMHU  HEpPaBEHCTBAMH,
’ [TOHUMATh UX MPAKTUYECKUNA CMBICII
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHHUSI C MTOMOIIBIO LIUPKYJIS
' U JIMHEWKH
8 kiace
Kon [IpoBepsieMble TPeAMETHBIE PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeNbHON MTPOrpaMMBbl OCHOBHOTO 001IeT0 00pa3oBaHUs
pe3ynbrara
1 Hucna 1 BBIYUCIICHUS
Hcnonp30BaTh HauasabHBIE NIPEACTABIEHUS O MHOXKECTBE JE€HCTBUTEIbHBIX
1.1 yucen IS CPaBHEHHS, OKPYIJICHUS © BBIUMCICHUW, H300paxaTh
JEHCTBUTEIILHBIE YHCIIA TOYKAMU HAa KOOPJAUHATHOMN IPSIMOU
[TpuMeHsATh TOHATHE apU(PMETHUYECKOTO KBAIPATHOTO KOPHSA, HAXOIUTh
12 KBaJIpaTHbIE KOPHH, HCHOJB3YS NPHU HEOOXOIUMOCTH KaJIbKYISATOD,
’ BBINOJIHATE TNPEOOPA30BaHMS BBIPAKEHHM, COJECp)KALIMX KBaJpaTHbIC
KOpPHH, UCIIOJIb3YSl CBOMCTBA KOPHEHN
13 Hcnonb30BaTh 3aMcH OONBIIMX U MaJbIX YHCEN C MMOMOIIBIO 1€CATUUHBIX
' npobeii u creneneit yncna 10
2 AnrebpanuecKue BHIPAKCHHS
71 IIpyMeHSTh MOHATME CTENEHUW C LEJNbIM II0KAa3aTeNIeM, BBINOIHATD
' peoOpa30BaHUs BEIPAXKEHUMN, COIEPIKALIUX CTETIEHH C LIETIbIM IT0Ka3aTeaeM
BBINONHATE TOKAECTBEHHBIE TPEOOPAa30BaHMS PAIMOHAIBHBIX BBIPAKEHHH
2.2 Ha OCHOBE MpaBWJI JCUCTBHI HAJ MHOTOWICHAMH U aJreOpandyecKuMHU
IpoOsiMu
23 PacknanbiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTEIIN
24 [TpumensaTh IPeoOpa30BaHuUs BBIPAKECHUHN Ui PEIICHHUS PA3IMYHbIX 3a/1a4
) 13 MaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIIbHON NMPAKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
31 Pemrate nuHeHbIe, KBaApaTHBIE YPABHEHUS M pAallMOHAIbHbIE YPAaBHEHUS,
' CBOJSILIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYyMS IEPEMEHHBIMU
IIpoBoaMTH HpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH,
39 B TOM 4YHCJIE€ C TpPUMEHEHHEM TrpaQUuecKux IMpeacTaBICHUM

(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUH PELICHMS,
€CIIM UMEET, TO CKOJIBKO, U IIpoUee)




[TepexoauTh OT cioBecHO# (HOPMYIUPOBKM 3aJa4M K €€ ainreOpandeckoi
MOZCIIN C MOMOIIBIO COCTABJICHHUA YPABHCHHUS WA CUCTCMBI ypaBHeHHﬁ,

33 .
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/ayd IOJY4YECHHBII
pe3yabTaT
[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MJisi CPABHEHUS, OLICHKH,

34 pelath JIMHEHHbIE HEPABEHCTBA C OJAHOM TNMEPEMEHHOM M HMX CHCTEMBI,

' naBaTh rpaUuecKyr0 WILTIOCTPAIUIO MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CUCTEMbI HEPABEHCTB

4 OyHKIIUU
[TornMath ¥ UCTIONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U S3bIK (TEPMHHBI,

4.1 CUMBOJIMYECKHE O0003HAYCHHUsI), ONpPENeNsATh 3HA4YeHHE (YHKIUHU TI0
3HAYEHUIO apryMEHTa, ONPEACISATh CBOMCTBA (DYHKIIMHU 1O €€ TpaduKy

> . = — — 2 — 3

49 Crpouts rpadvku IeMEeHTapHBIX QyHKINK Buaa: V ,Y=X5,y=X,Y

’ X
= |X|, OmUCBHIBaTH CBOMCTBA YUCIOBON (DYHKIIMH TI0 €€ TpaduKy

5 BeposTHOCTB M CTaTUCTUKA
W3Bnekaty u npeoOpa3oBbIBaTh WH(DOPMAIIHIO, MPEACTABICHHYIO B BUJC

5.1 TaOIMI, auarpamMm, TpadukoB, MPEJACTABIATH JaHHBIE B BHJE TaOJIHII,
auarpamm, rpaukoB
OrnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTHYECKUX MOKa3aTeNel: CpeTHUX

5.2 3HAYCHWM W Mep paccewBaHus (pa3Mmax, IUCHEPCHs M CTaHIAApPTHOE
OTKJIOHECHHE)

53 HaxoauTh 4acTOTHI YUCIIOBBIX 3HAUEHUH M YACTOTHI COOBITHI, B TOM YHCIIE

) 10 pe3yJbTaTaM U3MEPEHUI U HAOJII0ICHUIA
Haxonuth BEpOSTHOCTH CIIy9aifHBIX COOBITHI B OIBITaX, 3Hast BEPOSTHOCTH

54 AJIEMEHTAPHBIX COOBITUH, B TOM YHCIIC B OIBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTaPHBIMU COOBITUAMHU

55 Hcnonp3oBath rpaduyeckue MOJENN: JEPEBO CIyYalHOTO 3KCIEPUMEHTA,

) auarpammsl DWjepa, YucaoBast npsmas
OnepupoBarh MOHATUSIMHU: MHOXECTBO, MOJMHOECTBO; BBINOJIHATD

5.6 orepaiyy HaJ MHOXXeCTBaMH: OOBEIUHEHHE, TMepeceueHue, TOMOTHEHHE;
MEPEUYHCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHSATh CBOMCTBA MHOKECTB
Hcnonp3oBath rpaduyeckoe MpeicTaBiICHUE MHOKECTB U CBSI3€H MEXIY

5.7 HUMM JUIsl OIIMCAHUs MPOLIECCOB U SIBJICHUN, B TOM YHCJIE IIPU PELIECHUU
3aJ1a4 U3 IPYrux yueOHbIX MPEIMETOB U KypCOB

6 I'eomerpus

6.1 Pacrio3naBaTh OCHOBHBIE BH[bI UYETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,

' MOJIb30BATHCS UX CBOMCTBAMM IMPU PEIICHUH T€OMETPUUECKUX 3a7a
6.2 [TpuMeHsITh CBOMCTBA TOUKH MEPECEUCHUS] MEeIUaH TPEYroidbHUKa (IIEHTpa

Macc) B PEIICHUH 3aa9




6.3

Brnagets nonsatuem cpeqHeil IMHUM TPEYTOIbHUKA U TPaNleluu, IPUMEHSITh
UX CBOWCTBAa IIPM PEIICHUMM TIeoMeTpudeckux 3aznad. I[lomp3oBarbes
TeopeMoii Daneca U TEOPEMO 0 TPOMOPILIMOHATBHBIX OTPE3KaX, IPUMEHSITh
UX I pCIICHUA NPAKTUYICCKUX 3a/1av

6.4

[IpuMeHsATH  TpPU3HAKA  [MOAOOWS  TPEYTOJBHUKOB B pEIICHHH
r€OMETPUYECKUX 3a1a4

6.5

[Tons3oBaTtbea Teopemoil [ludaropa anms perieHuss TeOMETPUYECKHX |
IIPAKTUYECKUX 3a1ad. CTPOUTh MATEMAaTUYECKYIO MOJIEIb B IIPAKTHYECKUX
3a/1a4ax, CaMOCTOSTEIBHO AEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE
JUIAHBI

6.6

Bnagerp mnoHsATHUSIMH CcUHYca, KOCHMHYyca W TaHI€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [l0ab30BaTbCsl ATUMU MOHATUSIMU IS
pEelIeHUs MTPAKTUYECKHUX 3a]a4

6.7

BoeraucisaTs (paznaudHbIME CITIOCOOAMHM ) TUIOIIAAb TPEYTOJIbHUKA U TIIOIIA TN
MHOTOYTONBHBIX (GUTyp (HONB3YyACh, TAE HEOOXOIMMO, KAJIBKYISTOPOM).
[TpuMeHSTH MOTydeHHBIE YMEHHS B IPAKTUICCKHUX 3a/1a9ax

6.8

Bnagers NMOHATHAMH BIMCAHHOTO M LIEHTPAJIBHOIO YIJIA, HCIIOJIB30BATh
TEOPEMBI O BIMCAHHBIX yIIaX, yriaxX MEXKAy XopJAaMu (CEKyIUMHU) U yrie
MEXy KacaTeJIbHON U XOpAOU IIPH PEIICHUN T€OMETPUYECKUX 3a1a4

6.9

BnageTs MOHATHEM ONMMCAHHOTO YETBIPEX YT OJIbHUKA, IPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33134

6.10

IIpuMeHATH NOJIy4EHHBIE 3HAHUS HA IIPAKTUKE - CTPOUTh MATEMATUYECKUE
MOJIENIM JUTsl 337ad pEaJbHOW JKU3HM M TPOBOJUTH COOTBETCTBYIOIIHEC
BBIYUCJICHUSA C IPUMCHCHUCM HO[[O6I/I$I U TPUTOHOMCTPUHU (HOJIB3y5ICI:, rac
HE00XO0IMMO, KATBKYIISITOPOM)

9 kjaacc

Kon
IPOBEPSIEMOTO
pe3ynbrarta

[IpoBepsieMbie MPEIMETHBIC PE3YIbTAThl OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

1

Yucia ¥ BEIYUCICHUS

1.1

CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE U HPPALIMOHATILHBIE YHCIIa

1.2

BeimonuaTe apudmernyeckue ACHCTBUS C palMOHAIBHBIMU YHUCIIAMH,
coueras YCTHBIE U NHCbMEHHBIC IIPUEMBI, BBINOJIHATH BBIYHUCICHUSA C
UPPALMOHAIIBHBIMU YU CIIAMU

1.3

Haxonute 3HaueHuss CTENeHEW C LEJNbIMH IIOKA3aTelsIMU U KOPHEW,
BBIYUCIIATH 3HAYCHUST YUCTIOBBIX BBIPAKECHUN

1.4

OKpyryiATh JNEHCTBUTEIBHBIE YHCJIA, BBIIOJIHATH NPUKHUIKY Ppe3yibTara
BBIYHMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAXKECHUN

YpaBHEHHUs U HEPABEHCTBA




2.1

Pewmrate nuHelHbIE U KBaApAaTHBIC YPAaBHEHUsS, YPaBHEHUs, CBOJSAIINECA K
HUM, [IPOCTENIIE APOOHO-PALMOHATbHbBIC YPAaBHEHHS

2.2

Pemate cucteMsl IBYX JIMHEWHBIX YPaBHEHUN C JABYMs IIEPEMEHHBIMU U
CHUCTEMBI [BYX YypPaBHEHHUH, B KOTOPBIX OIHO YPABHCHHE HE SBIIACTCS
JINHENHBIM

23

Pemate TekcTOBBIE 3amaun  anreOpandecKHM CIOCOOOM € TTOMOIIBIO
COCTABJICHMSI YPaBHEHUs WIM CHUCTEMBI JBYX YPaBHEHHH C JBYMsd
TIePEeMECHHBIMU

24

[IpoBOaWTH MPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHHUI,
B TOM YHUCJIC C MPUMEHEHHEM TpadUUecKUX IPeICTaBICHHUA (HApUMep,
YCTaHABIIMBATh, UMEET JIU YpaBHEHHUE WUJIM CHCTEMa YpaBHEHUW pEIICHUs,
€CJIM UMEET, TO CKOJIbKO)

2.5

Pemrate nuHeiHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, M300pakaTh
pEIICHNE HEPaBCHCTB Ha YHCIOBOM IPSMOW, 3alMCBIBATh DPEIICHUE C
IIOMOUIbIO CUMBOJIOB

2.6

Pemate cucrteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CHCTEMBbI
HEPABEHCTB HA YUCIOBOM MPsSMOM, 3alUCHIBATh PEIICHUE C IMOMOIIbIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPU PEUICHUH Pa3IMUYHBIX 33124

OyHKIIUU

3.1

Pacnio3naBath (GyHKIMH W3Y4eHHBIX BHUIOB. [loka3bIBaTh cXeMaTHYECKH
pacmojoXKeHnue Ha KOOPAMHATHOM MIIOCKOCTH rpadukoB QPyHKIMNA BUOA: Y

=kx,y=kx+b, V=—_,y=ax?+ bx + ¢ B 3aBUCUMOCTH OT 3HAUECHMI
X

K02(hPUIIMEHTOB, ONMKMCHIBATH CBOMCTBA () YHKITUMA

3.2

Iloka3sIBaTh cXeMaTHUECKHU PaCIIOJIOKCHHUEC Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH

rpadukoB (QyHKIUH BHga )V =WV X, y = |Xx| ¥ ONKCHIBATH CBOICTBa
byHKIUH

3.3

Ctpouth 1 U300paxarh CXeMaTHUYECKU IpauKu KBaIPATUIHBIX (DYHKITHIA,
OIMCHIBATh CBOIMCTBA KBaIPAaTUUHBIX (DYHKIUH 110 UX Tpadukam

3.4

PacroznaBate kBajpaTHuHyi0 (GYHKIUIO 10 ¢opMylie, HNPUBOIUTH
OpUMEpHl  KBAApPaTUYHBIX (DYHKIMA W3 peasbHON JKU3HU, (QHU3HUKH,
r€OMETPUH

ApudmeTtrueckas U reoOMeTpUYECcKas IPOrpeccuu

4.1

Pacnio3HaBate apu(METHUECKYI0 W T€OMETPUYECKYIO IPOTPECCHH TPH
Pa3HBIX CIOCcO0ax 3aJaHus

4.2

BBITOMHATE BBIUUCIEHUS C HCIIOJIB30BaHHUEM (pOpMy.H n-ro 4YicHa
apu(METUYECKOH W TEOMETPUYECKON NPOrPECCHii, CYMMBI TEPBBIX N
YJICHOB




4.3

N3o0paxkaTh 4iI€HBI MOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPJIWHATHOMN
IUIOCKOCTH

44

Pematp 3a1auu, cBsi3aHHBIC C YMCIOBBIMH MOCIIEIOBATEIILHOCTSIMH, B TOM
YHcie 3alaud U3 PEaTbHON JKM3HU (C WCIOIB30BAaHUEM KaIbKYIISATOpA,
IU(POBBIX TEXHOJIOTHIN)

BeposiTHOCTB U cTaTUCTHKA

5.1

W3Bnekatb M mpeoOpa3oBbIBaTh HH(OpMalMIO, TPEICTABICHHYIO B
pa3IMYHBIX HWCTOYHWUKAX B BUAE TaONWI, Jguarpamm, rpaguKoB,
MPEJICTaBIIATh JaHHbIE B BUJIE TaOIHII, Uarpamm, rpagukoB

52

Pemrate 3amaum opraHM30BaHHBIM TIEpeOOPOM BapHUAHTOB, a TaKXKe C
HUCITIOJIB30BaHUEM KOM6I/IHaTOpHI>IX npaBuiI 1 MCTOJ0B

53

Hcnonp30BaTh OIHCATEIbHBIC XAPAKTCPUCTHUKU TJIsT MACCUBOB YHCJIOBBIX
JaHHBIX, B TOM YHUCJIC CPCAHNC 3HAYCHUSA U MEPBI paCCCUBAHUA

54

HaxoauTh 4acToThl 3HaU€HUHN M YaCTOThI COOBITHS, B TOM YHCJIE MOJIb3YACh
pe3ylbTaTaMu MPOBEACHHBIX U3MEPEHUI 1 HAOIIOICHUH

5.5

HaxonuTp BEpOSITHOCTH CiydyaiiHBIX COOBITHI B M3yYCHHBIX OIBITAX, B TOM
qycae B ONBITaX C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH, B
CepUsIX MCIBITAHUMN JI0 IIEPBOIO yCIIeXa, B CEpUsAX UCHbITaHUN bepHyiun

5.6

Nmets mnpencraBieHue O CIAy4allHOM BEJIMYMHE W O paclpeleieHUU
BEPOATHOCTEM

5.7

Nmetn MNpCaACTaBJICHHUC O 3aKOHC OOIBIINX YHCET KaK O MMPOABJICHUHA
3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX
qrceN B IPUPOJIE U OOIIeCTBe

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOOUTh C HUX
IIOMOILBIO  Pa3MYHbIE BJEMEHTHl IMPSIMOYrOJIbHOIO  TPEYrojbHHUKA
("pemenue MpsIMOYTOJIBHBIX TpeyrosibHUKoB"). Haxoauts (¢ momoluisko
KaJbKYJISATOPA) JUTMHBI U YIJIbI UI HETAaOMMYHBIX 3HAUYCHUH

6.2

[Tonb3oBatbes dbopmynamu IIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECCTBOM ISl HAXOXKIEHUSI COOTHOIICHUI MEXTY
TPUTOHOMETPUYECKUMH BETUUMHAMHU

6.3

Hcnonb30Bate TEOpeMbl CHHYCOB UM KOCHHYCOB JJIsl HaXOXKJICHHS
pPa3IMYHBIX DJIEMEHTOB TpeyroibHHKa ("pelieHue TpeyroJbHUKOB'"),
INPUMEHSATh UX NPH PEIICHUH F€OMETPUUECKUX 3a1a4

6.4

Bnamerr moHsTHAMU npeoOpazoBaHHS MOMOOMS, COOTBETCTBEHHBIX
3JIeMeHTOB MOA00HbIX ¢uryp. Ilomp3oBaThecsi CBOMCTBaMH MOAOOHS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JJIWHBI U HAXOAWTH YIJIBI Y
nonoOubIx (Quryp. IlpuMeHsATh CBOICTBa MOAOOMS B MPAKTHUYECKUX
3aauax. YMETh MPUBOIUTH NMPUMEPHI MOAOOHBIX (PUTYp B OKpYyKarolieMm
MUpe

6.5

ITons30BaThCS TCOpEMaMu O TPOU3BCACHHUU  OTPC3KOB  XOpHA, O




MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOU

6.6

[Tonp30BaThbCsl BEKTOpaMH, MMOHUMATh UX T€OMETPUUYECKUA M (HU3UUECKUI
CMBICJI, TPUMCHATH UX B PCIICHUN I'COMCTPUUCCKUX U (1)I/ISI/I‘I€CKI/IX 3ajJad.
[IpuMeHsTh cKalsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JUIUH U
YIJI0B

6.7

ITons30BaThCs MCTOJOM KOOpJAWHAT Ha IINIOCKOCTH, MPHUMCHATH €TI0 B
pPCHICHUN T'COMCTPUUCCKUX U IMTPAKTHUYCCKUX 3ada1

6.8

Bnaaets nOHATUSAMYU TPaBUIIBHOIO MHOTOYTI'OJIbHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl JYyTM OKPYXHOCTH M PaJUaHHOW MEphl yIila, YMETh BBIYUCIATH
wiom@aab Kpyra U ero vacred. IIpuMeHSTh NOIy4YEeHHbIE YMEHHS B
MIPAKTUYECKHX 3a/1a4ax

6.9

HaxomuTte ocu wiM LEHTPbl CUMMETPUM (QUTYpP, TPUMEHSTH BHUKCHUS
MJIOCKOCTH B IPOCTEUIINX CITydasix

6.10

IIpuMeHATH NOJIy4EHHBIE 3HAHUS HA IIPAKTUKE - CTPOUTh MATEMATUYECKUE
MOJIENIM JUTsI 33724 pPEaIbHOW >KU3HM M TPOBOJUTH COOTBETCTBYIOIIHUE
BBIUUCIICHUS C MMPUMEHEHHEM MOJO00US M TPUTOHOMETPHUYECKUX (DYHKITHIA
(MONB3YACh, TAC HEOOXOIUMO, KATbKYISATOPOM)




IIpoBepsiemMble 2JIeMeHTHI COAEPKAHUS

7 kaacce

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 Umucna v BBIYUCICHUS
Jpo6u 0OOBIKHOBEHHBIC U ICCATHYHBIC, IEPEXO] OT OJHON (HOPMBI 3aMKCH Ipodeit
1.1 K npyroi. [loHsTHE palliOHATBLHOTO YKCIIA, 3aMUCh, CPABHEHHE, YIOPSIOUMBAHUE
palMOHAIBHBIX YHCEI

12 ApudmMernueckre NEUCTBUS C pallMOHATBHBIMU 4YHcliaMu. PemieHue 3amayd u3
' peanbHON MPAaKTUKU Ha YacTH, HA IPOOH

13 Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OIpelelieHue, mpeoOpa3oBaHue
' BBIPAKEHUI Ha OCHOBE OMPE/IENICHNUs, 3aMUCh OOJBIINX YUCET

1.4 [TporeHThl, 3aMuch NPOIEHTOB B BUAE JpoOU M ApoOH B BUAE MPOLEHTOB. Tpu
’ OCHOBHBI€ 3a/1a4M Ha MIPOLICHTHI, PEIICHUE 3a/1a4 U3 pealbHON NPAKTUKU

15 [IpuMeHeHne NMpU3HAKOB AEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTypaJbHbIX
' qucen

1.6 PeanpHbIe 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHAs MPOTIOPIIHOHATBHOCTH
2 AnrebpanuecKue BHIPAKCHHS

721 IlepeMeHHBIE, YUCIOBOE 3HAYECHHUE BBIPAKECHMS C IepeMeHHOH. [lomycTtumbie
' 3HAYEHUS NEPEMEHHBIX

29 [IpencraBieHne 3aBUCUMOCTH MEXAYy BEJIMYMHAMU B BUAE (OPMYIIBL.
' Brruncnenus o hopmynam

2.3 [TpeoOpazoBanme OYKBEHHBIX BBIPAXKCHHUH, TOXKICCTBEHHO PABHBIC BHIPAKCHUS

2.4 CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKa3aTEIEM

25 Opnnounensl 1 MHOrowieHol. CreneHb MHorouiaeHa. ClioKeHWE, BbIYMTAHHUE,
' YMHO>KEHHE MHOTO4JICHOB

26 @opMyIbl COKPAIIEHHOTO YMHOXEHHMsI: KBaJpaT CYMMbl M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXHUTEIN
3 YpaBHeHust

31 VYpaBHeHHe, KOpEHb ypaBHEHHUS, IMpaBWia MpeoOpa3oBaHUsl ypaBHEHHUS,
’ PaBHOCUIILHOCTb YPaBHEHUI

32 JIuHeliHOE ypaBHEHHE C OJHOW NIEPEMEHHOM, 4YHMCIIO KOPHEW JIMHEHMHOIO
' YpaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUI

33 CocraBiieHne ypaBHEHUI IO YCIOBHUIO 3aJaud. PelieHue TEKCTOBBIX 3ajad C
' MOMOIIBIO YPaBHEHMI

3.4 JluneitHoe ypaBHEHHE C IByMs IEPEMEHHBIMHU U €r0 rpaduk

3.5 CucreMa IByX JMHEWHBIX YPAaBHEHUM C IByMsl IEpEMEHHBIMU. PelieHne cucrteM




yYpaBHEHHH cI0cOOOM MOACTaHOBKU. IIpuMepbl pemieHusi TEKCTOBBIX 3agad C
IIOMOILBIO CUCTEM YPAaBHEHUM

4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touku Ha npsMoit
49 UucnoBble NMpPOMEXYTKU. PaccrosHue Mexay AByMsS TOYKaMH KOOPJIUHATHOM
' IpsIMOI
43 [TpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opauHaTa TOYKH
) Ha KOOPJIMHATHOM TJIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHBIX (GopMyrnamu. YreHue rpaduKoOB peaTbHbIX
’ 3aBUCUMOCTEN
4.5 [Tonsarue Gpynkuun. ['papux ¢pynkunu. CoiicTBa QyHKIHI
4.6 Jluneiinas Qynkuus, ee rpaduk. ['padux pynkuuum y = [X|
4.7 I'paduaeckoe perieHue TMHEHHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX YPAaBHCHHU I
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienne NaHHBIX B BUAE TaOmuL, Auarpamm, rpadukoB. 3arnoiHEHHE
51 Ta0JIMIl, YTEHHE W TOCTPOCHHE auarpamMMm (CTOJIOMKOBBIX (CTONOYATBHIX) W
’ KpyroBbix). UteHune rpadukoB pealbHBIX mporieccoB. M3pieuenne napopmaimm
U3 AMarpamMMm U TaOJull, UCTIOJIb30BaHUE U MHTEPIIPETALIUS TaHHBIX
OnwucarenpHas CTAaTHCTUKA: CpelHEe apu(MeTHdecKkoe, MeauaHa, pa3Max,
5.2 HauOoJblllce W HaWMEHbIIEE 3HAYCHUs HaOOpa YMCIOBBIX HaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYMBOCTH
Cry4aliHbIi SKCIIEPUMEHT (OTBIT) U cIydaiiHoe coobITHe. BeposTHOCTh U yacToTa.
5.3 Ponp ManmoBepoOATHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPHUPOJIEC U B
obmectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH
I'pad, Bepimmna, pedpo. Crenens BepunHbl. Yucno pedep 1 cymMmapHasi CTeTIeHb
54 BepiuH. [Ipeacrasienue o ceszHoctu rpada. lenw u muknel. [Iytu B rpadax.
' Oo6xon rpada (siinepoB myth). IlpencraBnenne o0 OpHEHTHPOBAHHOM rpade.
Pemenue 3anau ¢ momorisio rpagos
6 I'eomerpus
Havansuele nonsTus reomerpuu. Touka, mpsiMas, OTpPE30K, Jyd. Yroia. Buasl
6.1 yrioB. BeprTukanbHble W CcMexHbIE YIibl. buccektpuca yria. Jlomanas,
MHOTOYroJpHUK. [lapamienbHoCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
6.2 Cummerpuunsle urypsl. OCHOBHBIE CBOWCTBA 0ceBOM cuMMeTpuu. Ilpumeps
’ CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE OCTPOCHUS C TOMOIIBIO [IUPKYJIS U JIMHEUKHU. TpeyronsHuk. BeicoTa,
' MeraHa, OMCCEeKTpHCa, X CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroibHUKdA.  HepaBeHCTBO

TpEeyrojbHUKa




CBoiicTBa M TPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3Haku paBeHCTBa

6.5
TPEYrOJIbHUKOB
6.6 CBoiicTBa M MPU3HAKK NapaJUIeNbHBIX OpsMbIX. CymMMa YIJIOB TPEYroJbHUKA.
' Buemnue yribl TpeyroabHUKa
[IpsmoyronbHblii  TpeyroibHUK. CBOHCTBO  MeAMaHbl  MPSMOYIOJBHOTO
6.7 TpeyrojibHuKa, MNPOBEAECHHOW K  rumoteHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYroapHBIN TPEYroabHUK ¢ YriioM B 30°
HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIUHE
6.8 JIOMaHOMW, TeopeMa O OOJbIIeM yrie W OOJbIICH CTOPOHE TPEYroJbHUKA.
[lepnenuKkymnsip U HaAKJIOHHAS
6.9 I'eomerpuueckoe mecTo Touek. bruccekTpuca yria u cepe AMHHBIN IEPIECHANKYIISP
) K OTPE3Ky KaK T€OMETPUUYECKHE MECTA TOUEK
6.10 OKpy’>KHOCTh M KpYT, XOpAa U IUAMETP, UX CBOWMCTBA. B3auMHOE pacrosoxeHue
’ OKpPY>KHOCTH U npsiMoii. KacarenbHast U cekyIasi K OKpy>KHOCTH
6.11 OKpyXHOCTb, BHHCaHHas B Yyroj. BmucanHas W omnuMcaHHAas OKPY>KHOCTHU
' TpeyroJibHUKa
8 kiace
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 Yucna v BBIYKCTICHUS
11 KBagpatueiii kopeHb wu3 umcna. I[loHsTHe 00 wWppanuoHaIbHOM YHCIIE.
’ JlecsaTuuHbie TPUOTMKEHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEM W WX NPUMEHEHHE K
1.2 MpeoOpa3OBaHUI0 YHCIIOBBIX BBIPAKCHHA W BBIYUCICHUSAM. JleHCTBUTENbHBIC
yucia
1.3 CreneHb C 1eNbIM MoKa3aTesieM U e€e cBoiicTBa. CTaHaapTHasl 3alKiCh Yucia
2 Anrebpandeckre BoIpaKeHUS
2.1 KBanpatHblii TpexwieH, pa3ioKeHUE KBaIPaTHOTO TPEXWIeHAa HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBONCTBO alreOpandeckoi apoou
2.3 CrnoxeHue, BEIYUTAHNUE, YMHOXKEHHUE, JCICHUE alTreOpandecKux apooei
2.4 PanmonansHbIe BRIpaXEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHHe, (opMylia KOpHEW KBaapaTHOTO ypaBHEeHHs. Teopema
) Buera
3.2 Pemienue ypaBHeHMi, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreitmume npoOHO-pallMOHATIBLHBIC YPaBHEHUS




I'padmyeckas uHTEpHperanusi ypaBHEHMH C JIBYMsI MEPEMEHHBIMH U CHCTEM

3.4 JIMHEWHBIX YPaBHEHUUM C AByMs IepeMeHHbIMU. [Ipumepbl pelieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
35 Pemrenne TeKCTOBBIX 33724 aNreOpandeckuM CriocoOoM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHO TepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHOMN
3.10 | CucTemsl JINHEWHBIX HEPABEHCTB C OJHOU NEPEMEHHON
4 OyHKIIUU
41 [Tonsitne pynkmuu. O6MacTh ONpeAeeHns] 1 MHOKECTBO 3HAUCHHWH ()YHKIIHH.
' CriocoOb1 3a1anust pyHKIUI
4.2 I'padux ¢pynkuuu. Urenue cBoicTB (yHKIMU TO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKUIUH, OTPAKAIONUINX PeaTbHbIE TPOLECCHI
44 @OyHKIIUY, ONHUCHIBAIOLIME NPAMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIC
' 3aBUCUMOCTH, UX IpaduKu
4.5 dynknun y =x%, y =x°
4.6 Oyukumu Y = VX ,y = [X|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHUN
5 BepositTHOCTB 1 cTatucTHKa
5.1 [IpencraBneHne AJaHHBIX B BUJE TAOJIUI], TUarpaMM, rpadukoB
59 MHO0K€eCTBO, 2JIEMEHT MHOXECTBA, IOAMHOXKECTBO. Oniepaiy Hal MHO)KECTBAMU:
' 00beIMHEHNE, NTIEpECEUECHUE, TOTIOJIHEHHE
53 CpolicTBa omepauuii HaJ MHOMKECTBAMHU: IEPEMECTHTEIBHOE, COUYETATEIBHOE,
' pacrpeeNnuTeNIbHOE, BKIOYEHUS
54 Hcnonb3oBaHue rpapuueckoro MpeICTaBICHUs MHOXKECTB JJI  OMNMCAaHUS
' pEaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELLIECHUU 3a/1a4.
55 W3mepenune paccenBaHusl AaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKIIOHEHHE
) YHUCJIOBBIX HAOOPOB. /{narpamma paccenBaHus
DneMeHTapHbIe COOBITHS clTydaifHOTro onbiTa. CirydaitHeie coOObITHS. BeposTHOCTH
56 coObITHii. OmNBITBI ¢ pPaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU  COOBITHUSIMHU.
' Crnydaiiaplii  BbIOOp. CBsI3b  MEXIYy MaJOBEPOSITHBIMH W TPAKTHYCCKH
JOCTOBEPHBIMH COOBITUSIMH B IIPUPOJIE, OOIIIECTBE U HAyKE
57 HepeBo. CBoiicTBa €pEBbEB: €IUHCTBEHHOCTh IyTH, CYIECTBOBAHUE BUCSYEU

BEPILUHBI, CBA3b MEKY YMCIIOM BEpUIMH U YrciioM pedep. [IpaBuino ymMmHOKEHHUS.




Pemenwue 3amau ¢ momorisio rpados

[TpotuBomnonoxubie coObITHS. [[narpamma Ditnepa. O0beTUHEHHE U TIEpECEUCHUE

5.8 . o
coObITHil. HecoBmecTHbIe coObITHS. DOpMYyIIa CII0KEHUS BEPOSITHOCTEN
5.9 YcnoBHas BeposiTHOCTb. [IpaBmiio ymHoxeHus. HezaBucrumpie cOObITHS
510 [IpencraBnenue >kcriepuMeHTa B BUJIE AepeBa. PenieHue 3amad Ha HaxO0XKJIECHUE
' BEPOATHOCTEN C IOMOILBIO AEPEBA CIIyYaliHOTO AKCIEPUMEHTA, Juarpamm Dilniepa
6 I'eometpus
6.1 UYerslpexyroabHuku. [lapannenorpamm, ero npu3sHaku U CBOMCTBA
6.2 [TpsiMoyronbHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOWCTBA
6.3 Tpaneuusi, paBHOOOKast Tpameuusi, €e CBOMCTBa M MNpu3HaKH. [IpsmMoyronbHas
) Tpanemnus
6.4 Meron ynBoenusi menuasbl. lleHTpanbHas cummerpus. Teopema @aneca u
’ Teopema O MPONOPLUUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUY TPEYTOJbHKUKA U Tpaneluu. LleHTp Macc TpeyroibHUKa
6.6 [TogoOue TpeyrosbHUKOB, Kod(dunment mnonodusa. IlpusHaku mogo0us
' TpeyroasHUKOB. [IpMeneHne moqo0us Mpyu peleHn: MPaKTUIECKUX 3a1a4
6.7 @opmyIbl 1151 TUIOINAAM TPEYTOJIbHHKA, apajuiesorpaMma, poM0a 1 Tparnenuu
6.8 CaoiicTBa momaae reomerpuueckux ¢puryp. OTHOIIEHHE IIIOMAACH M0100HBIX
' duryp
6.9 Brruncnenne mnmomageid TPEeyroJbHUKOB W MHOTOYTOJBHHKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. IIpumenenue Teopemsl Iludaropa npu pemeHun
’ MPaKTUYECKUX 3a]1a4
CuHyCc, KOCHHYC, TaHI'€HC OCTPOIrO yIja MpsAMOYIOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpHUYecKre (QyHKIUU
yriaoB B 30°, 45° u 60°
6.12 BrnucanHble U LEHTPAIBHBIE YIUIBI, YIOJ MEXKIAY KacaTeJIbHOW U XOPIOH. YIUIbI
) MEXIYy XOpJIaMH U CEKYIIUMHU
6.13 | BrnucaHHbI€ U ONMCAHHBIE YETHIPEXYTOJIbHUKHU
6.14 B3anMHoe pacnosnoxkenne nByx okpyxkHocted. Kacanume oxpyknocteir. OOmme
) KacaTelbHbIE K ABYM OKPYXHOCTSM
9 kacc
Kon IIpoBepsieMblii JIEMEHT COACPKAHUS
1 Hucna u BBIYUCIICHUS




1.1

PanmonanpHpIe YMCIa, WpPpALMOHAIBHBIC YHCIA, KOHEYHbIE M OCCKOHEYHbIC
JeCATUYHbIE Tpodu

MHOXeCTBO ASHCTBUTEILHBIX YHCET, JEUCTBUTEILHBIE YHCIa KaK OSCKOHEUYHBIE
JeCATUYHBIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM

1.2 . . . .
JNENUCTBUTENBHBIX YUCET U KOOPAUHATHOU NpsiMoil. CpaBHEHUE NEHCTBUTEIbHBIX
quce

1.3 Apudmerndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
N3mepenus, nmpubmKkeHus, oleHKH. Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA,

14 JUIUTEJILHOCTh MPOLIECCOB B OKpyxkatoniem wmupe. [IpubnmkeHHoe 3HaueHHe

' BEIIMYUHBI, TOYHOCTh mpuOmmkeHus. Oxpyrinenue uucen. [Ipukuaka u oneHKa
PE3yNIbTaTOB BBIYUCICHUN

2 VYpaBHEHUs U HEPABEHCTBA

2.1 VYpaBHEHUS C OJTHOW NTEpEMEHHON

2.2 Jluneitnoe ypaBHeHue. Penienne ypaBHEeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanpatHoe ypaBHenue. Pelienre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM

24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbeW U YETBEPTOU

' CTEMECHEN Pa3ioKEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npoOHO-paniioHaIbHBIX YpaBHEHUIH
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemienue cucrem AByX JIMHEHHBIX YPABHEHUM C IByMS IEPEMEHHBIMU
29 Pemienue cucrem OByX ypaBHEHHM, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe -
’ BTOPOMU CTEIICHU

2.10 |I'paduueckast UHTEPIIPETALMS CUCTEMbI YPaBHEHHH € ABYMS I€pEeMEHHBIMU

2.11 Pemrenne TeKCTOBBIX 3374 anreOpandeckuM CriocoOoM

2.12  |YwucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 | PemeHue nuHEMHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN

2.14 | Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN

2.15 |KBazmparHble HEpaBeHCTBA

216 I'padmueckass mHTEprpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
) MEPEMEHHBIMU
3 OyHKIIUU

31 Ksagparnunas ¢ynknus, ee rpaduk u cBoicTBa. [lapaGosa, KOOpAWMHATHI
' BEPILINHBI TapadoIIbl, OCh CHMMETPUH MapadoIIbl

3.2 I'paduku pynkuumii y = kx, y = kx + b u ux cpoiictsa




3.3

Ipaduku pynxiuit V = —,y =x> 1 ux cBoiicTBa
X

3.4 I'paduku pyrkmmii ¥ = X , y = [X| 1 MX cBoicTBa
4 YucaoBbIe IOCIEN0BATEILHOCTH

41 Ompenenenne M CrocoObl 3a7aHUsl YHUCIOBBIX TOCIEAOBATEIIBHOCTEH. 3amaHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOH popMyioii u ¢popmyoit n-ro dieHa

49 Apudmernueckass mnporpeccus. Dopmynsl n-ro  uigeHa apupMETHYECKON
) IIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckass mnporpeccus. DopMynbl N-TO  4Yj€HAa T'€OMETPUUYECKOUN
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

4.4 N300pakeHne 4IeHOB apu(PMETHIECKON U TeOMETPUIECKOM porpeccuii ToukaMu
' Ha KOOPJIMHATHOM TIOCKOCTHU. JIMHEWHBIN U SKCIIOHEHIIUATIbHBIA POCT

4.5 CioxHbI€ TPOUEHTHI
5 BepositTHOCTB 1 cTatucTHKa

[IpencraBneHue JaHHBIX B BUAE TAaONHUIL, AUArpamm, rpaukoB, HHTEPIPETALUSI
5.1 MaHHBIX. YUTeHWEe M TOCTPOCHUE TaONWIl, Iuarpamm, rpaduKoB MO PEabHBIM
JAaHHBIM

5.2 [TepecTanoBku U pakTOpUal

53 CoueTaHus U 4KCIIO COYETAHUN

54 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHU

55 I'eomerpuueckast BeposiTHOCTh. CiydallHBIH BBIOOp TOYKM U3 (UTYpHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTHU

5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIIBITAHUMN 0 IEPBOIO ycrexa

57 Cepuss ucnbitanuii bepHymnu. BeposiTHocTH cOOBITUH B CepuM HUCHIBITAHUI
) bepnynnu

5.8 CnyyaliHasi BETMYMHA U paclpeiesICHHE BEPOSTHOCTEN

59 Maremarnueckoe oxuaaHue U gucnepcus. [lpumepsl  mMaTeMaTH4YeCKOro
' OKUJAaHMS KaK TEOPETUUECKOIO CPETHETO 3HAUEHM S BETMYNHBI

510 MatemaTtuueckoe 0>KMJIaHUE U JUCTIEPCHUs CIIy4aliHOM BETMYHHBI "UHUCIIO YCIIEXO0B
' B cepuM UcTbITaHui beprymn"

511 [Tonsitie o 3akoHe OOJBIIMX uHces. M3MepeHHe BEpOSTHOCTEH C MOMOIIBIO
’ yacToT. Pojb 1 3HaUeHue 3aK0HA OOJIBIINX YUCEIl B IPUPOJIE U 00IIECTBE
6 I'eometpus

6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE

TOXAeCTBO. POPMYJIBI IPUBEICHNUS




Pemienue tpeyronbHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne

6.2
IIPAKTUYECKHX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpaszoBanue momodus. [1omodre cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 mpousBeneHNHN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
BekTop, nnuHa (MOAysb) BEKTOPA, COHANPABIEHHbBIE BEKTOPHI, IPOTUBOMIOIOXKHO
6.5 HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepanyu Haja BEKTOpaMu. PasnojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunats!l BekTopa. CKalsspHOE NPOU3BEIECHUE BEKTOPOB, NPUMEHEHHUE IUIA
' HAXO0XACHUS JUIMH U YIJIOB
JlexapToBBl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUsS INPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATaX, NEPECCUCHUE OKPYNKHOCTEU U MPsIMbIX. METOJl KOOpAWHAT U €ro
IIPUMEHEHNE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTU. ['pagycHas u paguaHHas Mepa yIia, BBIYUCIECHUE JUIMH AYT
' OKPY>KHOCTEH
6.10 |IImomanp kpyra, CEKTOpa, CETMEHTA

6.11

JIBIDKEHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHHM (uryp (s1eMeHTapHbIe
npeactasieHus ). [lapamiensusiii mepenoc. [ToBopor




IIposepsiembie Ha OI'D mo maremaTuke TpeGOBaHNS K Pe3y/1bTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yIbTaTaM OCBOCHHS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHUS
TpeOoBaHUs Ha ocHoBe PT'OC
1 YMeHue oneprupoBaTh MOHATUSIMU: MHOKECTBO, IIOAMHOXKECTBO, OTIEPAIIUN

HaJ MHOXKECTBaMH; YMEHHE ONIEPUPOBATh MOHATUAMU: Tpad, CBS3HBIN rpad,
JIEpEeBO, LUKJI, IPUMEHATh UX MPU PEIICHUHU 337a4; YMEHUE HCII0Ib30BaTh
rpadguyeckoe TMPEACTaBICHWE MHOXECTB [UIsl ONUCAHHUS peajbHBIX
MIPOIIECCOB U SBJICHUM, IPH PEIICHUH 3314 U3 APYTUX YUEOHBIX PEAMETOB

2 YMeHue onepupoBaTh IOHATHUAMM: OIPEIEICHUE, aKCUOMa, TeopeMa,
NOKa3aTeNbCTBO;  YMEHHME  paclo3HAaBaTb  MCTHHHBIE UM JIOJKHBIE
BBICKA3bIBaHUS, IPUBOAUTH NPUMEPbl W KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPHUILIAHMS BBICKAa3bIBAHNUN

3 YMeHue onepupoBaTh IMOHSATUSMHU: HATYPATbHOE YHUCIO, IPOCTOE H
COCTaBHOE YHCJIO, JISTUMOCTh HATYPAJIbHBIX YHUCEN, IPU3HAKU JICTMMOCTH,
1[eJI0€ YUCII0, MOy YHCIa, OOBIKHOBEHHAs! APOOb U NECATUYHAS JPOOb,
CTaHIAPTHBIA BUJ YKCIIA, PAIIMOHAIEHOE YHCIIO, UPPAIMOHATBLHOE YHCIIO,
apu(pMETHYECKUI KBaJpaTHBIH KOPEHb; YMEHHUE BBIMOIHATH JIEHCTBUS C
YUCJIaMH, CPAaBHMBATh W YIOPSAI0YMBATH YMCIIA, TMPEACTABIATh YHCIa Ha
KOOPJIMHATHON MPSMOM, OKPYIJISITh YHCIA; YMEHHE JAeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUM

4 VYMeHHe onepupoBaTh MHOHATHAMH: CTEHNEHb C LEJNbIM ITOKa3aTeleM,
apu(METHYECKU KBaJIpaTHBIH KOpPEHb, MHOTOUJICH, aiuredpandeckas
apo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEHU OOJIbIle
€IMHUIIBI; YMEHHE BBINOJHATH pacdeTsl 1Mo (Gopmynam, mpeodpa3zoBaHus
[EeNBIX, APOOHO-PALMOHABHBIX BBIPAKCHUH W BBIPAKEHUH C KOPHSIMH,
pas3iokeHue MHOTOWJICHa Ha MHOKUTENHU, B TOM YHUCIIE C UCTIOIb30BAHUEM
(dbopMy pa3HOCTH KBaZpaTOB U KBAIpaTa CyMMBI U pa3HOCTH

5 YMeHue onepupoBaTh MOHATUSAMHU: YUCIOBOE DPABCHCTBO, YPAaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHUE pelaTh JMHEWHbIE M KBaJpaTHbIE YpPaBHEHMs, JApPOOHO-
paLMOHaIbHBIE YPABHEHUS C OJJHOM IIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHUH, INHEWHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJJpaTHBIE U IPOOHO-
palMOHalIbHbIE HEPABCHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IPU
pELICHNN 3aad U3 APYTuX NPEIMETOB M NPAKTHYECKUX 3a]ad; yMEHHUE
HCIIOJIB30BaTh KOOPAMHATHYIO IPSIMYI0 U KOOPAMHATHYIO INIOCKOCTH IS
M300pakeHUs PEIICHU YpaBHEHUH, HEPABEHCTB U CUCTEM

6 YMeHne omnepupoBaTh MOHATHSAMH: (GYHKIMS, Tpaduk (QYyHKIUH, HYIU
(GYHKIIUHM, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3PACTAHUSA,
yObIBaHMs, HauOOJbIIEC W HAWMEHbIIEE 3HAYCHUS (DYHKIIUH; yMEHUE
OTEPUPOBATh TMOHSATUSMU: TMpsMasi MPOMOPIHOHATBHOCTh, JHHEHHAS
byHKUMs, KBampaTudHas QYHKIHs, OOpaTHas MPOMOPIHOHAIBLHOCTD,
napabosna, runepoosia; yMeHue CTpOUTh rpaduku GyHKIU, UCIIOIB30BaTh
rpaduKu Ui ONpeeNieHHsT CBOWCTB MPOIIECCOB W 3aBUCUMOCTEH, LIS
pelieHus 3aJa4 U3 APYTUX Y4eOHBIX TPEIMETOB U pPEaTbHOW >KHU3HH,
YMEHHUE BBIpaXKaTh (HOpMylaMH 3aBUCUMOCTH MEKAY BEIIMIHMHAMHI




YMeHue onepupoBaTh NOHITUSIMHU: TOCIEA0BATEIBLHOCTD, apupMeTHIecKast
U TEOMETpUYECKass MPOrpecCcMd; YMEHUE HCIOJb30BaTh CBOICTBa
nociyeoBaTeabHOCTeN, (POPMYIIBI CyMMBI U OOIIEro WieHa MpHU peuieHUU
3aja4, B TOM YHUCIIE 33Ja4 M3 JAPYIHX Y4YeOHBIX NPEIMETOB U pealbHOM
KU3HU

VYMeHue pemarts 3aa4y pa3HbIX TUIOB (B TOM YHCIIE HA IPOLIEHTHI, 10JIU U
4acTH, JBU)KEHUE, padoTy, IIEeHy TOBapOB M CTOMMOCTb MOKYIIOK U yCIYT,
HQJIOTW, 3aJadd K3 O0O0JacTU YHPaBICHHUS JIMYHBIMU M CEMEHHBIMU
¢uHaHCAaMU); YMEHHE COCTABIAThH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCJIOBHIO 3a/adyd, MCCIEAOBATh IOJYyYCHHOE PEUICHHE H
OLIEHUBATh MPABJIONO00HOCTH OTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (QUTYpa, TOUKA, OTPE30K, MpsIMasi, JIyd,
JIOMaHasi, YroJ, MHOTOYIOJIbHMK, TPEYrOJbHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHHHI TPEYTOJIEHUKH, IPSMOYTOJIBHBIA TPEYTOJIbHUK, MEANaHa,
ouccekTpuca u BBICOTA TPEYToJIbHUKA, YeThIPEXYTOJIbHUK,
napajuieliorpaMM, — poM0O,  NPSMOYTOJIBHHK,  KBajapaT,  Tparerus;
OKpPY>KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH
¢durypamu; yMeHue pemarh 3a/1a41, B TOM YHCIIE U3 TIOBCETHEBHOM KU3HH,
Ha HAaXOXJCHWE T'€OMETPUYECKHX BEIWYMH C MPUMEHEHHEM H3YYCHHBIX
CBOUCTB (uryp u hakToB

10

YMeHHne OomnepupoBaTh IMOHITHSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPIEHAUKYIAPHOCTL MPSAMBIX, YIOI
MEXIy MPSMBIMH, TIEPIICHIUK YIS, HAKIIOHHAS, IIPOSKIIUs, To00ue Guryp,
HOIIO6HBI€ TPCYrOJIbHUKH, CUMMCTPHUA OTHOCHUTCIBHO TOYKHU U HpHMOﬁ;
yMEHHE pacro3HaBaThb paBEHCTBO, CHMMETPHUI0O H Tmojobue ¢uryp,
[apajIeabHOCTb U IEPIEHAUKYIIPHOCTD NIPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHHE, Yroll (BeIWYuHa
yTJia, CHHYC M KOCUHYC YIJIa TPEYTroIbHUKA), TUIOMA/h; YMEHUE OIICHUBAThH
pa3Mepsl IPeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTH
(dhopMysIBl IEpUMETpPA W TUIOIIAAN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH
U TUIOIAAU Kpyra, o0beMa MpsSMOYTOJIBHOTO TMapajulesienuiesia; yMeHne
MIPUMEHATH TPU3HAKH PABCHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYyMME yTJIOB
TpeyrojapbHuKa, Teopemy I[ludaropa, TpUroHOMETpUYECKUE COOTHOIICHUS
JUISl BBIYMCIICHUSI JTUH, PACCTOSHUH, TIIOMIaAeH

12

YMenne wu3zo0paxarb IUIOCKHE  GUTYpl W HX  KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB IO TEKCTOBOMY MIJIH CUMBOJIBHOMY
OTHCaHUIO

13

YMeHue onepupoBarh MOHATUAMU: IPSIMOYIOJbHAs CHUCTEMa KOOpAUHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOpa HA
YUCJIO, CKAJIAPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHME HCIOJb30BaTh
BEKTOPBI M KOOPAUHATHI ISl IPEACTABICHUS JNaHHBIX U PELICHUS 3a1a4, B
TOM YHCJIE U3 IPYTUX YU4eOHBIX IPEIMETOB U PEeaJbHOM KU3HU

14

yMeHI/IC OHepI/IpOBaTB IIOHATUAMMN . CTOJI6I/IKOBBIC nu prTOBBIe ,Z[I/IaI‘paMMBI,
TaOMUIBI, cpeaHee apudMeTHdeckoe, MeauaHa, HauOoJbplIee U
HAaMMCHBIICC 3HAYCHUI, pa3Max YHUCJIO0BOI'O Ha60pa; YMCHI/IC HU3BJICKATD,
MHTEPIPETUPOBATH M MPeoOPa30BBIBATh HH()OPMAIIHIO, TPEICTABICHHYIO B




TabJIMIaX U Ha Juarpammax, OTpa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKHU
peanbHBIX MPOLIECCOB U SBJICHHWM; YMEHHME paclio3HaBaTh W3MEHUUBbBIC
BEJIMUMHBI B OKPY>KaIOIEM MHUpe

15

YMeHune omnepupoBaTh TMOHATHSAMHU: CIydalHBIA OMBIT (CIydalHBIN
SKCHEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (PJIIEMEHTApHBI  MCXON)
CIIy4aifHOTO OTIbITa, CIydaifHOEe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTH  CIIy4allHBIX  COOBITM B ONBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pellaTh 3a/1auu
METOZOM OpPraHW30BaHHOIO Iepebopa W C UCIONb30BAHHUEM IpaBUIIA
YMHOXKEHUS; YMEHHE OILICHUBATh BEPOSITHOCTH pPEAIbHBIX COOBITHH U
SBJICHUM, TIOHUMAaTh POJIb MPAKTUYECKH TOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUH B OKpYKalOIlEM MHUPE M B KH3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

16

YMeHue BrIOMpaTh MOAXOIAIMINN U3YYeHHBIH METO ISl peIieHHs 3aauH,
IIPUBOJIUTH TPUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE H
JKU3HM, DPACIIO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
ONUCHIBATh OTACIBHBIC BBIAAIOIIMAECS DPE3YJIbTaThl, IOIYYCHHBIE B XOIE
pa3BUTHA MaTEMaTUKU KaK HayKH, IPUBOJUTH IIPUMEPBI MATEMaTHYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




IlepedeHb 3J1eMEHTOB colepxkaHusi, MpoBepsieMbix HAa O’ mo maremaruke

Kon IIpoBepsieMblii JIEMEHT COACPKAHUS
1 Hucna u BBIYUCIIEHUS
1.1 Hatypanbzble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE IEPUOANUECKUE
npobu
1.3 Parmonanbheie yncia. ApupMeTHuecKre onepalyy ¢ paroHaAIbHBIMU YUCIaMU
1.4 JlelicTBUTenbHBIE 4YKcHa. ApudMeTHUeckue omnepauud ¢ JIeHCTBUTEIBHBIMU
quclaMu
1.5 [IpubmxkeHHbIe BBIYUCIICHHS, TpPaBWIA OKPYTJICHHUS, NPUKHIKA W OIICHKA
pe3yJibTaTa BBIYMCIEHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenenb c uenbiM mnokazareneM. CTENEHb € PALMOHAIBHBIM IOKA3aTeNIEM.
CBolicTBa CTENEHN
23 MHorouneHsl
24 Anrebpanueckas 1poob
2.5 Apudmernueckuil KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMU
KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 Lensie w npoOHO-parmoHaNbHBIE ypaBHEeHHs. CHCTEMBI ¥ COBOKYITHOCTH
YpaBHEHUU
3.2 Llensie u apoOHO-palMOHANbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
33 Pemenue TekcTOBBIX 3a1a4
4 YucnoBble OCIEA0BATENBHOCTH
4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCIIEI0BATEIbHOCTEH
4.2 Apudmernueckass u TreoMeTpuueckas mnporpeccuu. Dopmyna  CI0XKHBIX
MIPOLIEHTOB
5 OyHKIIUU
5.1 OyHKIMA, crioco0bl 3aaanus GyHKIuu. I'paduk Gynkiuu. O6macts onpeaeacHus

M MHOXeCTBO 3HaueHui ¢ynkumu. Hymm  ¢yskuum.  IIpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBl H
MUHUMYMBl GyHKuMd. HauGonpinee u HauMmeHblliee 3HaueHHE (YHKIMM Ha
POMEXKYTKE




Koopauuatel Ha psiMO# ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa

7.2 TpeyronbHUK

7.3 MHOroyroiabHUKu

7.4 OKpy>KHOCTb U KpyT

7.5 N3MepeHne reoMeTpruieCcKiX BETUIUH

7.6 BekTopsl Ha mockocTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'pads




Y4eOHO-MeTonHYecKOE 00ecnedenne 00pa3oBaTEILHOI0 Npolecca
Oos13aTenbHbIE YUeOHbIE MATEPHAJIBI VIS YYCHHKA

e Maremaruka. AnreOpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MaxkaperueB FO.H.,
Munmtok H.I'., HemkoB K.M. u npyrue; nmon pen. TemsxoBckoro C.A., AKuHOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBemenne»

e Maremaruka. AnreOpa: 8-i kitacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ MaxkaperueB HO.H.,
Munmok H.I'., HemkoB K.M. u apyrue; mox pen. TenskoBckoro C.A., AxkumoHepHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenne»

e Maremaruka. AnreOpa: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MaxkapsrueB H0.H.,
Munmoxk H.I'., HemkoB K.M. u apyrue; mox pen. TenskoBckoro C.A., AkinmoHepHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenne»

MeTOIII/I'-IECKP[e MaTepHaJbl 1JISl YIUTECIA

HudpoBbie 06pa3oBaTebHBbIE PECYPCHI M PeCYPChI CETH HHTEPHET



KoHTpo1bHO-U3MepuTe/IbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalMM Mo MaTeMaTuke 3a Kypc 7 kiacca B popme BIIP

IIpoBepouHass paboTra COCTOMT M3 JABYX YacTedl W BKJIIOYAET B ceOs
17 3amaHuii.

Yacts 1 cocrout u3 3aaanuid 1-11. B 3apanusax 1-5, 7, 8, 9.1, 10 u 11 cnegyer
3amucath TOJBKO OTBeT. [lojiHOE pelieHue He sIBIsSeTCsl 00BEKTOM IpoBepku. B
3aaHUM 6 HY’KHO OTMETUTh TOUYKY HA YUCIOBOW MPSIMOM, B 3aJJaHUU
9.2 HY’>KHO BBITIOJTHUTh IOCTPOCHHUS Ha TpadukKe.

Yactp 2 coctouT u3 3aganuii 12—17. B 3aganusx yactu 2 00bEKTOM MPOBEPKU
SABJSETCA MOJIHOE PELICHHE, TO €CTh MOCIEAOBATEIbHOCTh JCHCTBUUA U
paccy X IeHul 00y4daronierocs.

KoaudukaTop nmpoBepseMbIx 3JIEMEHTOB COJIEpKaHuUs U TpPeOOBAHUN K YPOBHIO
MOJTOTOBKH O0OYYaIOIINXCSI

Kon IIpoBepsiemble 3J1eMeHTHI COAePKAHUS

1 Yuciia 1 BLIYUCJICHUS

1.1 | Apobu OOBIKHOBEHHBIE W JAECATUYHBIC, TEPEXOJl OT OJHON (OPMBI 3amuCH IPOOEi
Kk gpyrod. [loHsTHE palMOHANLHOTO YHCIA, 3aMUCh, CPAaBHEHUE, VYIIOPSAOYHBAHHE
paIMoOHAIBHBIX YHCET

1.2 | ApudmeTrnueckue IeHCTBUS ¢ palliOHAIBLHBIMU YKcliaMu. Pemenue 3a1a4d u3 peanbHOM
MPaKTHKHU Ha YacTH, Ha APOOH

1.3 | CteneHpb ¢ HaTypaJbHBIM IOKa3aTeJleM: OINpeE/AeiIeHne, TpeoOpa3oBaHie BBHIPAKECHUN Ha
OCHOBE OIIPE/ICIICHNUS, 3aIHCh OOIBIINX YHCET

1.4 | IIpomeHTHl, 3aMKUCh MPOIICHTORB B BUJE APOOH U 1poOU B BUJIE MPOIEHTOB. Tpr OCHOBHBIE
3a/1aud Ha MPOLICHTHI, pEeUICHUE 3a/1a4 U3 PEATbHOU NMPAKTHKH

1.5 HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH, PA3JIOKCHHUC HA MHOXUTCIIN HATYPAJIbHBIX YUCCII

1.6 | PeanpHble 3aBUCHMOCTH, B TOM YHCIIE PsMas U 00paTHask MPONOPLHUOHATILHOCTH

2 | Auredpanyeckue BbIpasKeHHs

2.1 | IlepemeHHbBIEC, YUCIOBOE 3HAYECHHE BBIPAKCHHS C MEpEeMEHHOW. JlomycTUMBbIE 3HAYECHUS
IIEPEMEHHBIX

2.2 | IlpeacraBieHue 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B BHIE (opmyinbl. Berumcnenus
o ¢popmyaam

2.3 | IlpeoOpa3zoBaHue OYKBEHHBIX BBHIPAXKECHUH, TOKAECCTBEHHO PAaBHBIC BHIPAKECHUS

2.4 | CBoiicTBa CTENEHHU C HaTypaJbHBIM IIOKA3aTEIEM

2.5 OI[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTEIIeHh MHOTOYJICHA. CHO}KGHI/IC, BbIYUTAaHUEC, YMHOKCHHUEC
MHOI'O4JICHOB

2.6 | @opMyJIbl COKpAIIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI U KBaapaT pazHocTH. PopMmyiia
Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOTOWICHOB HA MHOXKUTEIIN

3 | YpaBHeHus

3.1 | YpaBHeHue, KOPEHb YpaBHEHHUsI, IpaBUIiIa IpeoOpa30BaHus YpaBHEHUs, PABHOCHIIBHOCTh
YpaBHEHUI

3.2 | JIuHeiiHOE ypaBHEHUE C OJHON MEPEMEHHOM, YHUCIO KOPHEW JMHEWMHOrO ypaBHEHUS,
pelleHNE JIMHEHHBIX YPaBHEHUM

3.3 | CocraBieHHe ypaBHEHUH 110 YCIOBUIO 3a/1a4l. PeleHre TeKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO
YpaBHEHHI




3.4 | JluneiiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €ro rpaduk
3.5 | Cucrema [BYyX JIMHEHHBIX YpaBHEHHUH C JByMs I€peMEHHbIMU. PemieHue cucrem
ypaBHEHHI crIOcOOOM MOICTaHOBKH. [IpuMeps! pemieHns TeKCTOBBIX 3a/1ad ¢ MOMOILBIO
CHUCTEM ypaBHEHUU
4 | Koopaunartsl u rpadpuku. OyHKUMU
4.1 | KoopauHara TOUYKHM Ha MPSIMON
4.2 | YucnoBble MPOMEXYTKH. PaccTossHrEe MeXy IBYMs TOUKaMU KOOPIUHATHOM MPSMOi
43 | [IpsmoyronpHas cuctemMa koopauHat, ocu Ox u Oy. Abcumcca U OpAMHATA TOYKH Ha
KOOPJAWHATHOM MIIOCKOCTH
4.4 | Ilpumepsl rpaduKOB, 3aJaHHBIX popMynaMu. UTeHue rpa)ukoB peasbHbIX 3aBUCHMOCTEH
4.5 | Ilonsatue pynkuu. I'paduk pynkuun. CoiicTBa QyHKIMNA
4.6 | Juneitnas dpynxuus, ee rpaduk. Ipadux Gynkim y = |x|
4.7 I'paduaeckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHHUI
5 BeposiTHOCTBH M CTATHCTHKA
5.1 [IpencraBneHue AaHHBIX B BUAE TaONMI, TuarpaMM, rpadukoB. 3amoyiHeHHe TaOiuil,
YTeHHE U TOCTPOCHHE Iauarpamm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHme
rpauKoOB peadbHBIX MporeccoB. M3pieuenne mHGOpMaMM W3 aUarpaMM W TaOJUII,
HCII0JIb30BAaHNE U MHTEPIPETALUS JaHHbBIX
5.2 OnucarenpHasi CTaTUCTUKA: cpelHee apudmernyeckoe, MeauaHa, pazMax, HauOoJbllee
Y HaMEHblIIee 3HaUeHUsI Ha0opa YHCIIOBBIX JaHHBIX. [IpuMeps! ciyyaitHoi H”3MEHYMBOCTH
5.3 Cry4aliHbIl SKCTIIEPUMEHT (OTIBIT) M ciiydaiiHoe coObiTue. BepostHocTs u yacToTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKU JJOCTOBEPHBIX COOBITUI B MpUpoJe U odmiecTse. MoHeTa
1 UI'paJIbHAst KOCTh B TEOPUU BEPOSITHOCTEN
5.4 I'pad, Bepmna, pedpo. Ctenens BepiinHbl. Uncno pedep U cyMMapHas CTETIEHb BEPILIUH.
[IpencraBnenue o cBszHocTH rpada. llemm m numkinel. [Iytn B rpadax. O6xox rpada
(otinepoB myTh). llpencraBmenue 00 opueHTHpoBaHHOM rpade. Pemienue 3amau c
MOMOIIbIO TpadoB
6 I'eomerpus
6.1 HavanbHele monstus reomerpuu. Touka, NpsiMas, OTPE3OK, JIyd. Yroi. Buasl yrios.
BepTtukanbueie U cMexHbIe yIibl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPNEHIUKYIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOWM cUMMETpUH. [Ipumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHMSI C TMOMOILBIO LUPKYIsSs M JUHEHKH. TpeyronbHHK. Bbicora,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBII 1 PpABHOCTOPOHHMI TPEYTroIbHUKU. HepaBeHCTBO TpeyroibHIKA
6.5 CpoiicTBa W TPU3HAKKM PaBHOOEIPEHHOTO TpeyroyibHuka. Ilpu3Haku paBeHCTBa
TPEYrOJbHUKOB
6.6 CBolicTBa M IPU3HAKY MAapaAJIJIENbHBIX MPsMbIX. CyMMa yIiioB TpeyrojabHUKa. BHenHue
YIJIBI TPEYTOJIbHUKA
6.7 [IpsmoyronbHbI TpeyroabHUK. CBOMCTBO MeIMaHbl MPSAMOYTOJBHOTO TPEYrOJIbHUKA,
IIPOBEJIEHHOW K rumoreHy3e. IIpu3sHaku paBeHCTBAa NPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB.
[IpssMoyTroNbHBIN TPEYTOJIBHUK € YTJIOM B 30°
6.8 HepaBeHcTBa B reoMeTpHn: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JJOMAHOM,

TeopemMa O OosblieM yrie W OONbLIeH CTOpOHE TpeyrojipHuKa. [lepneHaukymnsp u
HAKJIOHHA




6.9 I'eomeTpuyeckoe mecto Touyek. buccekTpuca yriia M CepeIUMHHBIN NEPHEHAUKYISP
K OTPE3KYy KaK FeOMETPUUYECKUE MECTA TOUEK

6.10 | OKpyXHOCTb M KpyT, XOpAa W JUaMeTp, MX CBOWCTBAa. B3auMHOe pacmnonoxeHue
OKPY>KHOCTH M IIpsiMOii. KacarenbHast U cexyIast K OKpy>KHOCTH

6.11 Oxpy>KHOCTb, BIIMCAHHAs B yroJ. BrincanHas v onrcaHHasi OKPYKHOCTHU TPEyrojbHHUKa

[lepeuenr TpoBepsieMBIX TPeOOBAHWN K METaNpPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTeIbHON TPOTrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMsI.

Kon IIpoBepsiemblie TpeOOBaHMS K MeTalpeMeTHBIM Pe3yJibTATaM 0CBOEHMSI
MPoBePSIeMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHuUs OCHOBHOTI0 00111er0 00pa30BaHHA
1 ITo3naBaresibHble YY ]
1.1 bazoevie nocuueckue oeiicmeusn
1.1.1 BBISBIIATH 1 XapaKTepHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH)
1.1.2 VYcraHaBMBaTh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMHA, OCHOBAHUS JIJIs1 00-

OOIIEHUS ¥ CPAaBHEHUS, KPUTEPUH NIPOBOAUMOTO aHAIIN3a

1.1.3 C yueToM IpennoKEHHOW 3a/adM BBIABIATh 3aKOHOMEPHOCTU M IPOTHUBO-
peuns B pacCMaTpUBAEMBIX (aKTax, JaHHBIX U HAOIIOICHUSX;

npeuiarath KpUTEPUU JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEYHii;
BBISIBJIATh J1€UIMTHI MHPOPMALIUHU, JAHHBIX, HEOOXOJUMBIX JJIS PEILEHHS
[IOCTaBJICHHOU 3a7a4u

1.1.4 BbISBIISITE NPUYUHHO-CIIEICTBEHHBIE CBSI3U MPU N3YYEHUU SIBJICHUI U TIPOIIECCOB

1.1.5 JenaTe BBIBOABI C UCIOJB30BAHUEM JICAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOYEHUN, YMO3aKIIOUEHHH M0 aHAJIOTUW; (OPMYITUPOBATH TUIIOTE3BI O
B3aUMOCBS3SIX

1.1.6 CamocrosTenbHO BBIOMpaTh CHOco0 perieHus: yueOHOW 3amaun (CpaBHUBAThH

HECKOJIbKO BapHaHTOB pelLIeHMs], BBIOUpaTh Hanbosee MOoAXOAAIIUN ¢ y4eTOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHUEB)

1.2 Baszoewie uccneoosamenvckue oelicmeusn

1.2.1 [IpoBOIUTHE MO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
9KCIIEPUMEHT, HEOOJbIIOE HCCIIENOBAaHHE IO YCTAaHOBJICHHIO OCOOEHHOCTEH
O6’beKTa HU3YyUCHUA, HNPUYUHHO-CJICICTBCHHBIX CBSI3ell W 3aBHCHUMOCTEH
00BEKTOB MEX Ty COO0M

1.2.2 OneHnBaTh HA IPUMEHUMOCTD M JIOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYUYECHHYIO
B X0JI€ UCCIIEAOBAHUS (IKCIIEPUMEHTA)

1.2.3 CamocrosTenbHO (OpMyIHpOBaTh OO0OOIIEHUS M BBIBOJBI MO pe3yjibTaTaM
IPOBEIEHHOTO HAOJIOJICHHUS, OTBITA, UCCIICAOBAHMS; BIaETh HHCTPYMEHTAMH
OLICHKH JIOCTOBEPHOCTH TIOJIy4YCHHBIX BHIBOJOB M 0000ICHNI

1.2.4 [Iporuo3upoBaTh BO3MOXKHOE JajbHEUIIEe pa3BUTHE MPOLIECCOB, COOBITHI U
UX TOCIEJICTBHS B AQHAJOTHMYHBIX WM CXOJHBIX CHUTyalMsX; BBIJBUIaTh
NPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX

1.2.5 Hcnonp30BaTh BONPOCH! KaK UCCIEA0BATEIBCKUN HHCTPYMEHT ITIO3HAHUS;
(GopMynHpOBaTh BOIPOCH], GUKCUPYIOIINE pa3pbIiB MEXKIY PEalbHbIM U jKela-
TEJIbHBIM COCTOSIHUSIMU CUTYalluH, 00BEKTa; CAMOCTOSITETIbHO YCTAHABIINBATD
HCKOMOE U JAHHOE;

¢dopmMHpOBaTH TUIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUHN U CYXKICHUH
JPYyTUX; apryMEHTUPOBATh CBOIO MO3ULIMI0, MHEHHE

1.3 Paboma c unghopmayueii




1.3.1

[IpumeHATs pas3nuyHbIE METOIbI, HHCTPYMEHTBI W 3alpOChl MPHU IOUCKE U
orOope nH(popMaUK WU JAHHBIX M3 UCTOYHUKOB C YUYETOM NPEIIONKCHHOU
yueOHOM 3a/1auMl U 3a/1aHHBIX KPUTEPUEB

1.3.2

BeiOupath, aHanu3upoBaTh, CHCTEMaTH3HMpPOBAaTh W  HHTEPIPETHPOBATH
UH(OPMALIMIO PA3IMYHBIX BUAOB U (POpM IpeCTaBICHNUS;

HaXOJHUTh CXOJHBbIE APryMEHTHl (MOATBEPXkAAIOIINE MM OIPOBEpraroime
OJIHY H TY K€ UJICI0, BEPCHIO) B PA3TUYHBIX HH(POPMAITMOHHBIX HCTOYHHKAX
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CaMocTosTeIbHO  BBIOMpATh  ONTUMAIBHYIO  (OpMy  IpelncTaBIICHUS
UH(pOpPMALMK ¥ WUTIOCTPUPOBATH peIIaeMble 3a7aul HECJIOXKHBIMH CXEMaMH,
JuarpamMMamMu, HHOW rpaduKor U UX KOMOMHAITUSIMU

1.34

OneHuBaTh HAJEKHOCTh HHGMOPMAIMM TIO0 KPUTEPHSIM, MPEATIOKEHHBIM
ne1arornyeckiuM paboTHUKOM UM C(HOPMYTHUPOBAHHBIM CAMOCTOSTEIBHO

1.3.5

D¢ dexkTnBHO 3a1TOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO

Kommynnkatusubie YY /I

2.1

Obwenue

2.1.1

Bripaxkats ce0s (CBOIO TOUKY 3pE€HHSI) B YCTHBIX M MUChbMEHHBIX TEKCTaX

2.1.2

B xome mmanora u (WIM) IUCKYCCHHM 3a/1aBaTh BOMPOCHI 1O CYIIECTBY
00CyX/1aeMOl TeMBI U BHICKA3bIBATh UJICH, HAIICJICHHBIE HA PEIICHHE 3aaud |
noJiIep)KaHue OIarokenaTeIbHOCTH OOIEHUS;
COIIOCTAaBJISITh CBOM CYKICHHS C CYKICHHSIMH JPYTHMX YYaCTHHKOB JHAJIOTa,
O00HapYXUBATh Pa3IUYHe U CXOJCTBO MO3UIUI

[TyGnu4yHO MpencTaBIATh Pe3yabTAaThl BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
HCCJICIOBAHMSI, IPOCKTA);

CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBICTYIUICHHS C y4ETOM 3a/ay Ipe3eH-
TalliM U OCOOCHHOCTEH ayIUTOPHMH W B COOTBETCTBUU C HHUM COCTABIISATH
YCTHBIC W TIMCbMCHHBIC TCKCTbBI C HCIIOJB30BAHUCM HIIIIOCTPATHBHBIX
MaTepUaioB

Bocnpunumate u GopMynupoBaTh CyX ACHUS, BbIpaKaTh SYMOILIMU B COOTBET-
CTBUHU C LIETSIMU U YCIIOBUSMH OOIICHHUS;

pacno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIEHUS, IOHHMAaTh 3HAYCHHE
COIIMANILHBIX 3HAKOB, 3HATH W PACIO3HABATH MPEANOCHUIKH KOH(IMKTHBIX
CUTYallMi U cMsr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHI;

MOHUMATh HAMEPEHUS IPYTHX, MPOSIBISTh YBAKUTEIHHOE OTHOIIIEHUE K cOOe-
CEJIHUKY U B KOPPEKTHOM popme popmynrpoBaTh CBOU BO3PAKEHUS

2.2

Coemecmnan oesasmenbHOCHb




2.2.1

[ToHnMaTh W MCIONB30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBUAYAJTIbHOMN
paboThl TPU pEHICHHH KOHKPETHON MpoOJeMbl, 000CHOBHIBATH HEOOXOH-
MOCTb TMPUMEHEHHUS TPYNNOBbIX (OpM B3aUMOACHCTBUS TNpPU PEIICHUU
MMOCTaBJICHHOM 3aJauH;

MPUHUMATH 11€JIb COBMECTHOM J€ATeIbHOCTH, KOJJIEKTUBHO CTPOUTH IEHCTBUS
0 €€ IOCTIKEHUIO: PaCIpeIeNsITh POJIH, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3y/bTaT COBMECTHON pabOThI;

yMeTh 0000IaTh MHEHHS HECKOJIBKHX IIOJeH; MpPOSBISATH TOTOBHOCTH
PYKOBOJUTB, BBITIOJIHATH OPYYEHU S, TOAUUHATHCS;

IUTAHUPOBATh OPTAaHMU3AIMIO COBMECTHOW pabOThI, OMpPENesaTh CBOIO pOJb (C
Y4E€TOM TPEANOYTEHUN U BO3MOYKHOCTEH BCEX YUYaCTHUKOB B3aMMOJICHCTBHUS ),
pacrpeaenarh 3a/ladyd MEX/y WIeHaMH KOMaH/Ibl, yYaCTBOBATh B TPYMHIOBBIX
dbopmax pabotel (0OCyXkAcHUS, OOMEH MHEHHIA,

«MO3TOBbIE HITYPMBI» U UHBIE);

BBITMIOJHATh CBOIO YacTh pabOThl, TOCTUraTh Kaue€CTBEHHOTO pe3yjbTaTa Io
CBOEMY HalpaBJICHUIO U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMU WICHAMU
KOMAaH/Ibl;

OIICHUBATh KAauyeCTBO CBOETO BKJIaga B OOMIMA MPOIYKT TO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;
CpaBHUBATh pe3ylbTaThl C MCXOJHOM 3ajadyeid W BKJIAJ KaXIOro 4YjeHa
KOMaH/bl B JIOCTH)KEHUE PE3YNIbTaTOB, pa3leisiTh chepy OTBETCTBEHHOCTH
Y TIPOSIBJISITH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe]l TPYIIoi

PerynstusHeie YY/{

3.1

Camoopzanumu us

3.1.1

BbIsBasTE MpoOIEMBI AJ1 pelIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYaIHsIX;
CaMOCTOATCIIBHO COCTABJIATH AJTOPUTM PCHICHUSA 3adadyu (I/IHI/I €ro ‘-IaCTL),
BBIOMPATH CMIOCOO pelieHus y9eOHOH 3a/1a4 C Y4ETOM UMEIONTUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeAaracMble BapuaHThHI
peueHui

OpueHTHpOBaThCSI B Pa3IMUYHBIX MOAXOAAX MPUHATUS PELIECHUM (MHANBU-
IyanbHOE, IPUHSATHE PEIICHHS B TPYIIIE, IPHHATHE PEIICHUH TPYIIIOi);
COCTaBJIATh IJIAH JEHCTBUHM (IUIaH peaju3aluyd HaMEYEHHOI'O allropuTMa
peleHs ), KOpPEKTUPOBATh MPETIOKESHHBIN aIrOPUTM C YIETOM IMOTYUCHUS
HOBBIX 3HaHUH 00 U3y4yaeMOM 00BEKTE;

JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camoxonmpop

3.2.1

Brnanets cnoco6amMu caMOKOHTpPOJISl, CAMOMOTHBALIMU U pediieKcuu

3.2.2

BHOCUTH KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHHUBILUXCS CUTYallUi, YCTAHOBJIEHHBIX OUIMOOK, BOZHUKIINX TPYIHOCTEH

3.23

JlaBaTh afieKBaTHYIO OLICHKY CUTYAIlUH M MpeJyiaraTh MjIaH e¢ N3MCHCHHUS;
YYUTBIBATh KOHTEKCT U MPEABUIETH TPYAHOCTH, KOTOPEIE MOI'YT BOSHUKHYTh
MpU pelIeHWH y4eOHOW 3a7aud; alarnTHPOBATh PEIICHHE K MEHSIOITUMCS
00CTOSATEILCTBAM;

OOBSCHATh TPHUYMHBI JOCTHKEHUS (HEJOCTIKECHUS) PE3YyIbTaTOB JIEATEIb-
HOCTH, J1aBaTh OILICHKY NPUOOPETEHHOMY ONBITY, YMETh HAXOJIUTh MIO3UTHBHOE
B MMPOU3OMIEANICH CUTyalllH;

OILICHHUBATH COOTBCTCTBHUC pesyanaTa e nu yCJIOBI/ISIM

3.3

3M0l{ll0HaJleblﬁ unmeslieKkm




3.3.1 Paznuuark, Ha3pIBaTh U yNMPABIATh COOCTBEHHBIMH AMOIMSIMH U 3MOLUSIMH
ApYyTHuX,
BBISIBJISITh U @aHAJIM3UPOBATH IPUYUHBI SMOLIUH;
CTaBUTb ce6;1 Ha MCECTO APYroro 4€JI0OBCKa, IOHNUMATb MOTHUBBI U HAMCPCHUA
Apyroro;
PETyIHPOBATh CIIOCOO BBIPAKEHUS SMOIIHUN
3.4 Ilpunamue ceda u opy2ux
3.4.1 Oco03HaHHO OTHOCUTHCS K APYTrOMY YEJIOBEKY, €F0 MHEHHUIO;
IpU3HaBaTh CBOE MPABO HA OLIMOKY U TaKOeE K€ MPaBo JAPYyroro;
NpUHUMATD ce0s U IPYTUX, HE OCYXKAAs;
OTKPBITOCTH CE0€ U IPYTHUM;
0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT
[lepeyeHp  mpOBEpAEMBIX  MPEAMETHBIX  pPE3YyJIbTATOB  OCBOEHHUS  OCHOBHOM

0o0pa3oBaTenpHON MPOTpaMMBl OCHOBHOTO 00mIero oOpa3oBaHus (COOTHECEHBI C
METanpeIMETHBIMHU Pe3yJIbTaTaMH)

Kon IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUS Meranpen-
NpoBEPSIEMOro OCHOBHOM 00pa30BaTeIbHOM NPOrPaMMbI OCHOBHOI'0 METHBIH
pe3yJjbTara o0mero odpasoBanus pe3yJbTar
1 Yuciia 1 BbIYMCICHUA
1.1 BoInoniHATE, co4eTras yYCTHbIE W INHMCBMEHHBIE IIPUEMBI, MII 1.1
apudMeTHUecKue NeHCTBUA C pallHOHAIBHBIMU YHCIaAMU
1.2 HaxomuTe 3HaYeHWsT YHCIOBBIX BbIpaKeHUM; mpuMeHsaTs | MIIT1.1; 1.3
pa3HooOpa3Hble CIOCOObI M MPHUEMbI BBIYMCICHUS 3HAUYCHUM
IpOOHBIX  BBIPAXKEHUH, COAEpKAIIUX  OOBIKHOBEHHBIE U
JIeCATUYHbIE JpoOu
1.3 [Tepexomuts oT omHON (opmbl 3ammcu yucen k napyrou | MIT1.1; 1.3
(mpeoOpa3oBBIBaTh JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBATh U yNIOPS0YMBATh PallMOHAIbHbBIE YMCIIa MIT1.1; 1.3
1.5 OKpyriaTh yucia MIIT1.1; 1.3
1.6 BbINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BbluucieHuit, | MII 1.1; 1.3;
OIIEHKY 3HAUEHWM YHCIOBBIX BBIPAKECHUW. BBINOTHATH 3.2
JENCTBUS CO CTENEHSIMHU C HATypaJIbHBIMU I10Ka3aTeIsIMU
1.7 [IprMeHsATh MPU3HAKU JEIUMOCTH, PA3JIOKEHUE HA MHOXH- MIT1.1; 1.3
TEJIHM HAaTypalIbHbBIX YHCEI
1.8 PemaTte npakTHKO-OpUEHTUpPOBaHHBIE 3ajaud, cBsizaHHble ¢ | MII 1.1-1.3;
OTHOUIIEHHEM BEJIMYHUH, MPOMOPIHOHATIBHOCTBIO BEJIUYHH, 3.2
IIPOLIEHTaMU; MUHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHNS 3a1a4 C
Y4€TOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH pac-
CMaTpUBaEeMbIX 00BEKTOB
2 Auredpanyeckue BbIPasKeHHs
2.1 Hcrnonp30BaTh anreOpanveckyrd TEPMUHOJIOTHIO U cuMBoiu- | MIT 1.1; 1.3
Ky, IPUMEHSTH €€ B MPOIIecce OCBOEHUS yueOHOro MaTepuraia
22 Haxonute 3HaueHHst OYKBEHHBIX BBIPAXCHUN MPH 3aJaHHBIX MII 1.1
3HAYEHUSIX NMEPEMEHHBIX
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BoimonHATe mpeoOpa3zoBaHusl LEJNOTO BBIPAKEHHS B MHOTO-
YqJICH HpI/IBeI[CHI/ICM HOI[OGHBIX cJlara€MbIX, paCKpLITI/IGM
CKOOOK

MII 1.1

24

BbINONHATE YMHOXKEHUE OAHOYICHA Ha MHOTOYIEH U MHOIO-
YJieHa Ha MHOTOYICH, IPUMEHATh (OPMYIIBI KBaApaTa CyMMBI
U KBaJpara pa3HOCTU

MII 1.1

25

OCYH_IGCTBJIHTB pa3H0)KeHI/IC MHOI'O4JICHOB Ha MHOXUTCJIN C
IIOMOIILIO BBIHECEHHMSA 3a CKOOKH OOIEro MHOKHUTEI,
TPYNIIUPOBKH CJaraeMblX, MPUMEHEHUs (HOpPMYJT COKpalleH-
HOTO YMHOKEHUS

MIT1.1; 1.3

2.6

[TpumensTh mnpeoOpa3oBaHHsS MHOTOYJICHOB JUIS PEIICHUs
PAa3IMIHBIX 3ada4 HU3 MATCMATHUKH, CMCIKHBIX HPCIMCTOB,
pEAIbHOUN MPaKTUKU

MIT1.1; 1.3

2.7

Hcnons30BaTh CBOMCTBA CTEIEHEH ¢ HATYpaJbHBIMM IIOKa3a-
TEJISIMU /1715 IPE0Opa30BaHMs BHIPAKECHUH

MII 1.1

YpaBHeHHUS U HEPAaBEHCTBA

Pemiate nuHEWHBIE YpaBHEHUS C OJHOW TEPEMEHHOM,
NpUMEHAA IPaBWIa IEpexofa OT HCXOMHOTO YpaBHEHHUS K
paBHOCHIbHOMY eMy. [IpoBepsThb, SBISETCS JU YUCIO KOPHEM
YpaBHEHUSA

MIT 1.1;3.2

3.2

[IpumensTh rpaduyeckue METOIbl IPU PELICHUH JTHMHEWHBIX
YpaBHEHUH U UX CUCTEM

MIT 1.1; 1.3

3.3

[MonGupaTs mpuUMeEphI Map YHUCEN, SBISAIOMUXCSA PEIICHUEM
JMHENHOTO ypaBHEHUS C IBYMs IIEPEMEHHBIMU

MIT 1.1; 1.2;
3.1

3.4

CtpouTh B KOOPJIWHATHOM TUIOCKOCTH TpaduK JIMHEHWHOTO
YpaBHEHHS C JBYMsI NEPEMEHHBIMH; IOJIB3YSICh TpaduKoM,
MPUBOJIUTH MPUMEPHI PELICHHS YPABHEHUS

MIT 1.1-1.3;
3.1

3.5

Pemate cuctemMbl ABYX JIMHEHHBIX YpPaBHEHUW C ABYMS
MIEPEeMEHHBIMH, B TOM YHUCJIE TpadhudecKu

MIT 1.1-1.3

3.6

CocTaBnATh M pelaTh JMHEHHOE YPaBHCHUE WIM CUCTEMY
JMHENHBIX ypaBHEHUH 10 YCIIOBHIO 33/1a4H, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aja4y IIOJyYCHHBIN PE3yJIbTaT

MIT 1.1-1.3;
3.2

Koopaunars! u rpadpuxu. @PyHkuuun

N300pakaTth Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBET-
CTBYIOILIME 33/IaHHBIM KOOpPAWHATAM, JIy4d, OTPE3KH, UHTEPBAIbI;
3aMUChIBATh YHCIOBBIE POMEKYTKHU Ha aNreOpanyeckoM s3bIKe

MIT1.1; 1.3

4.2

OTMmedaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpAHHATaM

MIT 1.1; 1.3

4.3

Crpouthb rpaduku auHEHHBIX (yHKIMHA. CTpouTh rpaduk
bysxumn y = x|

MIT 1.1; 1.2

44

OmnuceIBaTh € MOMONIbIO (YHKIUI H3BECTHBIC 3aBHCUMOCTH
MEXKIy BEIMYMHAMH: CKOPOCTb, BpPEMs, PAcCTOSHUE, IICHY,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00beM
paboThI

MIT 1.1; 1.3

4.5

HaxoauTe 3HaueHne GyHKIMU 10 3HAUEHUIO €€ apryMeHTa

MIT 1.1; 1.3

4.6

[lonumath rpadudeckuil crocod MPEICTaBICHUS U aHAIN3a
uH(pOopManmy, U3BIEKaTh U UHTEPIPETHPOBATh MH(OpMALINIO
U3 TpaMKOB PeaJbHBIX MPOIIECCOB U 3aBUCUMOCTEH

MIT 1.1-1.3;
3.1;3.2




BeposiTHOCTB M cTATHCTHKA

Yutate wuHGOpMALMIO, MPEICTABICHHYIO B TaOnMIax, Ha
quarpamMmax; mpeicTaBlsTh JAaHHBIC B BUJE TAOJHIl, CTPOHUTH
IUarpamMMmbl  (CTOJIOMKOBBIE (CTONOYAThIE) W KPYroOBbIE) TIO
MacCUBaM 3HAYECHU I

MIT 1.1-1.3

5.2

OnucelBaTh U MHTEPIPETUPOBATH PEATIBHBIE YUCIOBBIE JAH-
HbIE, IPEJICTABJICHHBbIE B TAOJIMIIAX, HA JUarpaMMax, rpadukax

MIT 1.1-1.3;
3.1

5.3

Hcnonb3oBaTh IJI OMUCaHUA JaHHBIX CTATUCTUYCCKUC XapaK-
TEPUCTUKH: CpeHee aprudMeTHIeCKoe, MeInana, HaubobIee
U HAMMCHBUICC 3HAUCHUS, pa3Max

MIIT 1.2; 1.3

5.4

HNmers mpencraBiieHHEe O CIyd4alHOM W3MEHYMBOCTH Ha
puUMepax LeH, (pU3NYECKUX BEIMYUH, aHTPOIIOMETPUUYECKHX
JIAHHBIX, UMETh IPEJICTABICHUE O CTaTUCTUYECKON yCTOMYH-
BOCTH

MIT 1.1; 1.3

I'eomerpus

Pacno3naBate M3ydeHHbIE reOMeTpUUecKue (UTYpHI, orpene-
JATh WX B3aUMHOE PpaCIOJIOKEHUE, M300pakaTb TI'€OMETpH-
Yyeckue (UIyphl, BBIIOJIHATh YEPTEKU IO YCIOBHUIO 3a7auH.
W3mepsaTs IMHEWHBIE U YTII0BbIC BeIMYUHBL. PemaTe 3anaun Ha
BBIUHCJICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB

MIT 1.1; 1.3

6.2

Jenate rpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH
IPEIMETOB B peaIbHON JKU3HH, pa3MEPOB MIPUPOTHBIX OOBEKTOB.
PaznuuaTh pazMepsl 3THX 00BEKTOB 110 MOPSAKY BETUUNHBI

MIT 1.1-1.3

6.3

CTpouTh 4epTeKH K FTeOMETPUUECKUM 3a7jauam

MII 1.2; 1.3;
3.1

6.4

[lonb3oBaTbcsi NMpU3HAKaMM — pPaBEHCTBA  TPEYTOJIBHUKOB,
UCIIOJIb30BaTh NpPHU3HAKM M CBOWCTBA paBHOOEAPEHHBIX
TPEYrOJIbHUKOB IIPU PEILIEHUU 3a7a4

MIT 1.1-1.3

6.5

HpOBOI[I/ITL JIOTUYCCKUC PaACCYKACHUA C HCIIOJIB30BAHUCM
TCOMETPUICCKUX TEOPEM

MIT 1.1-1.3;
3.1

6.6

[Tonb30BaThcsa MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX Tpe-
YTOJIBbHUKOB, CBOMCTBOM MEJIMAHBI, TPOBEACHHOU K TUIIOTEHY3€
OPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX
3a1a4y

MIT 1.1-1.3

6.7

OnpenensaTs MapayieNnbHOCTh NPAMBIX C MOMOLIBIO YIJIOB,
KOTOpbIe 00pa3yeT ¢ HUMU cekymas. OnpeaensaTs napauienb-
HOCTH IPAMBIX C IIOMOIIBI) PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroH IpsiMOil

MIT 1.1-1.3

6.8

Pemats 3a1auun Ha KIeT4aTOM Oymare

MIT 1.1; 1.3

6.9

[IpoBOIUTH BHIYHMCIICHUS U HAXOJUTh YHCIOBBIC M OyKBEHHBIC
3HAUEHUS YIJIOB B TIEOMETPUYECKHUX 3aJadax C MCIOJIb30-
BAaHHEM CYMMBI YIJIOB TPEYIOJbHHUKOB M MHOI'OYTOJBHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPH TEPECEUCHUH JIBYX
napajuiebHBIX MpPSAMBIX CeKyllel. Pemars npakTtuyeckue
3a/1a4i Ha HaXOXKICHHUE YTIJIOB

MIT 1.1-1.3

6.10

Brnanerb MOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
ompeNeNsaTh OMCCEKTPUCY YIJIa M CEePeAMHHBIN TEepPHEHINKY-
JSIp K OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK

MIT 1.1; 1.3




6.11 DopmMyIHPOBaTh ONPEIEICHHS OKPYKHOCTU U Kpyra, Xxopasl u MIT 1.1; 1.3
TaMeTpa OKPY>KHOCTH, MOJIb30BaThCS UX CBOMCTBAMU. YMETh
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

6.12 Bnagers noHATHEM ONUCAaHHOW OKOJIO TpeyrojbHUKa Ookpyx- MII 1.1; 1.3
HOCTH, YMETh HaxoIuTb ee LeHTp. [lonb3oBaThes pakTamu o
TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJIbHUKA MIEPECEKaIOTCS B
OJTHOW TOYKE, U O TOM, 4YTO CEPEAUHHbIE NEPIEHIUKYISAPHI K
CTOpPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHON TOUKE

6.13 Brnagers moHsATHMEM KacaTelabHOW K OKpPY)XHOCTH; moib3o- MII 1.1; 1.3
BAaTbCAd TEOPEMOW O TNEPHEHIUKYJISIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEAEHHOT0 K TOUKE KacaHus

6.14 [Tonb30BaTbest MpocTEHIIMMU TeoMeTpUuuecKuMu HepaseHeT- MII 1.1; 1.3
BaMH, IOHUMATh UX NMPAKTHUECKUH CMBICIT

6.15 [IpoBOIUTH  OCHOBHBIE  T€OMETPUYECKHUE noctpoenus MII 1.1-1.3;
C IIOMOIIBIO LIUPKYJIS U JIMHEHKH 3.1

Pacnipenesienne 3aganuii NpoBepoOYHOil pad0THI 10 MO3MIMSAM KoAU(pHUKATOPA

Ne | IlpoBepsiemblii IIpoBepsiemble IpeAMeETHBIE Kon Ypo- | Makcu-
3JIEMEHT pe3yJIbTaThl KT/ BeHb | MAJIbHBIH
coJiepRaHus K9C |caoxk- | 6aaia3a
HOCTH | BBINOJIHE-
HHUE
3alaHuA
Yacrs 1
1 |Uucna wu  BbI- | BeimonHATh, coueTast yCTHbIE U UCbMEH- | 1.1; b 1
YHCIICHUS HbIE TIpUEMBI, apumeTndeckue aencteus | 1.2/1
C palOHAJILHBIMU YHUCIIAMHU.
Haxomuts 3HAYEHUs YHCJIOBBIX

BBIPKCHHI; MMPUMEHATh pa3HOOOpa3HbIC
CrocoObl ¥ TIPUEMBI BBIYMCIICHUSI 3HAYe-
HUW IPOOHBIX BBIPAKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIC U IECATUIHBIE IPOOH

2 | BeposTHOCTB Yurate mHpOpMaNHMIo, mpeacTaBieHHyto | 5.1; 5.2; b 2
U CTATACTHUKA B Ta0iMIax, Ha AWarpammax; npeacrtas-| 5.3/5
JSTh JAaHHBICE B BHJIE TAONHI[, CTPOUTH
JIuarpaMmbl (CTOJIOMKOBBIC (CTOJIOUATHIC)
U KPYTrOBbIE€) [0 MAaCCHBaM 3HA4YCHUH.
OnuceIBaTh U UHTEPIPETHUPOBATH peaib-
HBIC YHUCIIOBBIC TAaHHBIC, MPEACTABICHHBIC
B Ta0NHIIaX, HA JUarpaMMax, rpadukax.
Hcnonb30Bath Aisi ONMUCAHUS JTAHHBIX
CTaTHUCTUYECKUE XapPaKTEPUCTUKU: CPell-

Hee apu(dMeTHIecKoe, MeraHa,
HauOoJblllee W HAaUMEHbIlIee 3HAUYEHUS,
pa3zmax
3 | Yucna u Berumc- | Pemath MPaKTUKO-OpUeHTUpoBaHHbIe | 1.8/1 b 1
JICHUS 3aJauM, CBSI3aHHBIE C OTHOIICHHEM

BEJIMYNH, IPONOPLUOHAIBHOCTHIO BEJH-
YUH, TMPOLIEHTaMHU; HWHTEPIPETUPOBATD
pe3ysnbTaThl pPELIEHUs 3aJad C Y4ETOM
OTpaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB




BepostHOCTB
Y CTaTHCTHKA

OnucelBaTh U MHTEPIPETUPOBATH PEallb-
HBIC YUCJIOBBIC JAHHBIC, MIPCACTABJICHHBIC
B Ta0nHIlaxX, HAa JUarpaMMax, rpadukax

5.2/5

YpaBHeHust

Pewats nuHElHBIE ypaBHEHHMS C OJHOM
IIEPEMEHHOI, IIPUMEHSIS IIpaBUIIa
nepexoja OT HCXOJHOIO YpPaBHEHMS K
PaBHOCWJIBHOMY emy. ITpoBepsTs,
SIBJISIETCS JIM YUCIIO KOPHEM YPaBHEHUS

3.1/3

Koopaunatst
U rpaduky.
OyHKINUU

N300paxkaTh Ha KOOPAWHATHOM NpsSMON
TOYKH, COOTBETCTBYIONIME 3aJaHHBIM
KOOpPJIHATAM, JIy4YH, OTPE3KU, HHTCPBAJIBI;
3allUChIBATh YHCJIOBBIC TPOMEXYTKH Ha
anreOpandecKoM sI3bIKE.

OTMedaTh B KOOPAMHATHOM TIJIOCKOCTH
TOYKH TI0 3aJ]aHHBIM KOOPJAUHATAM

4.1;
4.2/4

I'eomerpus

PemaTh 3a1aum Ha KIeT4aTOM Oymare

6.8/6

I'eomerpus

Pacnio3HaBath U3y4eHHBIE T'€OMETpHU-
yeckue  (GUTYpBI,  ONpEAeNiaTh WX
B3aMIMHOE PACIOJIOXKEHUE, H300pakaThb
reoMeTpuYecKre (UTYPHI, BBIOJTHATH
YEPTEKU MO YCIOBUIO 3agaun. M3mepsaTh
JIMHEHBIE U YTJIOBbIE BEJIMYUHEI. Pemars
3a/1aud Ha BBIYUCIICHUE JUIMH OTPE3KOB
Y BEJTUYMH YTJIOB.

[IpoBoAWTH BBIYMCIEHUS ¢ HAXOJUTh
YUCJIOBBIC U OYKBEHHBIC 3HAYEHUS YTJIOB
B TE€OMETPUYECKUX 3a/Jayax C HCHOJIb-
30BaHHEM CYMMBI YTJIOB TPEYTOJIHLHUKOB U
MHOTOYTOJIBHUKOB,  CBOWMCTB  YIJIOB,
00pa3oBaHHBIX MPU TEPECCUCHUU NBYX
napajuieIbHbIX MPSIMBIX CeKyuIeH.
Pemate  mpakTHueckue 3amauyd  Ha
HAXOXJICHUE YTIIOB

6.1,
6.9/6

Koopaunatst
U rpaduky.
OyHKINUU

[TonumaTs rpadudeckuit croco0
IPE/ICTaBICHNS U aHalIM3a WHQOpPMAINH,
U3BJICKaTh M WHTEPIPETHPOBATH HH(}OP-
Manuio U3 rpauKoOB peajbHBIX MpoIec-
COB ¥ 3aBUCUMOCTEMN

4.6/4

10

AnreOpandeckue
BBIPKECHHS

Haxonuts 3HAYEHUS OYKBEHHBIX
BBIPQKEHUH TpPH 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BeimonHATE  1IpeoOpa3oBaHUs  [EJOTO
BBIPAXKCHUA B MHOI'OYJICH MNPHUBCIACHHCM
MOJIOOHBIX CJIAraeMBIX, PACKPBITHEM CKOOOK

2.2;
2.3/2

11

BepostHocTh
U CTaTUCTHKA

OnwuceBaTh U WHTEPIPETHPOBATH Peatb-
HBIC YUCJIOBBIC JAHHBIC, MTPCACTABJICHHBIC
B Ta0nHIlaX, HAa JUarpaMMax, rpadukax

5.2/5

YacThb 2

12

YpaBHeHust

Pemiate  cuctembl  IByX  JIMHEHHBIX
yYpaBHEHUU C JByMS TI€pEMEHHBIMU, B
TOM YHCJIe TPaPUICCKH

3.5/3




13

Yucna u
YUCJIICHUA

BbI-

Pemats MPaKTUKO-OpHEeHTUPOBaHHbIE |1.8/1

3aJa4H, CBA3aHHBIC C OTHOILICHUECM BCIIU-
YUH, MPOMOPIHOHATBHOCTBIO BEJIUYHH,
[IPOLICHTAMU; UHTEPIPETUPOBATH PE3YIbTaA-
TBI PEIICHHS 33139 C YIETOM OrPaHUYCHHH,
CBSI3aHHBIX CO CBOMCTBaMH paccMaTpHuBa-
€MBIX 00BEKTOB

14

I'eometpust

Pacno3HaBaTh M3ydeHHBIE TeoMeTpu- (0.1; 6.5;
yeckue (pUrypsl, onpeneniaTth Ux B3auM- 6.7/6

HOE pacroyioxkeHue, n300paxarb
reoMeTpuueckue (QUrypbl, BBIIOTHSITH
YEpTEXKH MO YCIOBUIO 3afaud. M3mepsaTs
JIMHEMHBIE U YTJIOBBIE BEIUYMHBL. Pemars
3a/layd Ha BBIYMCIIEHUE JUIMH OTPE3KOB
Y BEJIMYMH YTJIOB.

[IpoBOINTH JOTMYECKHE PACCYKIACHUS C
HCIIOJIb30BAaHUEM FEOMETPUYECKUX
TEOPEM.

OrnpenensaTh napawieIbHOCTh MPSMBIX C
MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yerT ¢
HUMH cekymas. OmnpenensTe napal-
JENBHOCTh  MPSAMBIX C  [OMOUIBIO
pPaBEHCTBA PACCTOSIHUM OT TOYEK OJHOU
MPSMOU 10 TOYEK JPYror MpsMoit

15

Yucaa wu
YUCIIEHUS

BbI-

Pewats MIPAKTUKO-OpUEHTHpOBaHHbIE [1.8/1

3aJauM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYNH, IPONOPLUOHAIBHOCTBIO BEIH-
YUH, TMPOLIEHTaMHU; WHTEPIPETUPOBATD
pe3ysnbTaThl pPELIEHUs 3aJad C Y4ETOM
OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 00ObEKTOB

11

16

I'eomerpus

Pacnio3HaBaTh HM3y4eHHBIE TI'€OMETpPHU-
yeckue (pUrypsl, OmpenesarTh UX B3auM-
HOE€ pacIoyio’KeHHe, U300pakaTh reoMe-
TpUYECKHE (PUTYPBI, BBITOIHATD YEPTEKHU
[0 YCJIOBHMIO 3ahaud. M3MepsATh JIMHEU-
HBIE U YIJIOBBIC BEIMYMHBL. Pemars 3anaun
Ha  BBIYUCJICHUE [JUIMH  OTPE3KOB U
BEJIMYUH YTJIOB.

[IpoBOAMTH JIOTMYECKHE PACCYKICHHUS C
HCII0JIb30BaHNEM TrEOMETPHYECKUX
TEOPEM.

Bnagere NOHATHEM TI€OMETPUYECKOIO
MecTa  TOYeK. YMETb  ONpeNensaTh
OucceKkTpucy yria W CepeAMHHBIN
NEePHNEHIAUKYJIAp K OTPE3Ky  Kak
TEOMETPUUYECKUE MECTA TOYEK

6.1; 6.5;
6.10/6

17

Yucaa wu
YUCIIEHUS

BbI-

[IpumeHsTh  HpU3HAKM  JAETUMOCTH, |1.7/1

pasioKeHUe Ha MHOXXUTEIM HaTypalb-
HBIX YHCET

11

Bcero 3ananuii — 17, u3 HUX 1o ypoBHio cioxHoctu: b —14; I1—3.
MakcumanbHBIN IEpBUYHBIN 0amt — 25




PacnpeneJieHue 3a1aHuil MPOBEPOYHOI PA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne | YpoBeHb Ci10:KHOCTH KoanuecTBo MaxkcuMAaJIbHbI IIpoueHT Mmakcu-
3aJaHul 3aJaHui NepBUYHBIN MAJIbHOI'0 IEPBUYHOIO
o0asa 0aJ1j1a 32 BBINIOJTHEHHE

3aJJaHUH JaHHOI'0
YPOBHS CJI0KHOCTH
0T MAKCHUMAJILHOT0
MePBUYHOIO 0asIa
3a BCIO padory

1 | Bazosslii 14 20 80
2 | IloBpllIEHHBIH 3 5 20
Utoro 17 25 100

Cucrema OLEHUBAHUA BBINOJHEHUS OTAEJbHBIX 3aJlaHUIl W MPOBEPOYHOM
padoTHI B IEJIOM

BepHoe BbimosniHeHUE Kaxaoro u3 3aganuid 1, 2 (mysktel 1 u 2), 3-8,
9 (mynkTol 1 u 2), 10, 11 onienuBaetcs 1 Ganmnom. 3agaHue CUUTACTCS BBIMOJIHEHHBIM
BEPHO, €Cclii 00yYarOINIICS AaJl BEPHBIN OTBET.

Brinmonaenune kaxxgoro m3 3amaHuid 12—17 onenuBaerca or 0 mo 2 0auioB.
3amanust 12—17 cuuTaroTCs BBIMOJHEHHBIMU BEPHO, €CIM OOYYarOIIMICS TpUBEN
pelIeHne 1 1aj BEPHBIN OTBET.

MaxkcuManbHbIN EpBUYHBIN 0ajll 3a BHITTOTHEHUE Pa0OThl — 25.

PexomeHaanuu 1o nepeBoay NepBUYHbIX 0aJJIOB B OTMETKH MO NATHOAILHOM

HIKaJje
OTMeTKa 0 NATHOAJILHOM HIKAJIe «2» «3» «4» «S»
[epBuunbIe 6AIITBI 0-6 7-12 13-18 19-25

1. IIpoxo/KMTEJBbHOCTH NPOBEPOYHOI PadoThI

Ha BrimonHenue mpoBepoyHOW pabOTHl OTBOAMTCS 1Ba ypoka (He Ooiee 45
MUHYT Kaxnpii). PaboTta coctouT u3 AByX uacteil. 3amanust yacteit 1 u 2 moryr
BBIITOJIHATHCS B OAWH JI€Hb C EpepbIBOM He MeHee 10 MUHYT win B pa3Hbie 1HU. Ha
BBITIOJIHEHUE 3a/IaHUI KaXKJI0M 4acTH OTBOAMUTCS OJIMH YpOK (He Oosee 45 MUHYT).



.........

BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen

Yacts 1

5 7 7

Haitagure 3HaueHne BbIpaXeHUst E + —-

12 2

Koa,

OrtBerT:

Haiinure 3HaueHue BbIpayKEHUS

nin

6-8.4

2,5

OrtBeT:

Tabmura conepKUT JaHHBIC O POCTE YJAIIUXCS Ki1acca.

damunms Pocrt, cm Damums Pocrt, cm Ddamums Pocrt, cm
ArnexceeB 156 I'ermanoB 160 3aBunoB 163
Awnnpeena 159 JloOGpoMBICTIOB 156 Koganb 154
Bbopucos 162 EBceeBa 1154 [TerpoBckas 149
Bosnbckuit 158 Kenezon 167 KOcydos 165

1) Onpenenurte sBHO omMO0OYHOE 3HAUYCHUE (BBIOPOC), BHECEHHOE B ATY TaOJIHILY.

OrtBeT:

2) Y nanute BBIOPOC M HAWIUTE pa3Max OCTABIIUXCS 3HAYCHHM.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU




BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen KOIDI

nin

@ Cesepo-Kaskasckuit ¢penepanbubiii okpyr (CK®O) coctout u3 cemu pernoHoB. Ha muarpamme
MpEeJCTaBIeHa YUCICHHOCTh HACEJIICHUS B 3THUX PETMOHAX MO AaHHBIM Ha 1 sHBaps 2022 r.

Kabapauno-bankapckas

PecmyOmuka
UYeueHnckas Pecryomuka y

1

KapauaeBo-Uepkecckas
CIyOJIKa

Pecny0nuka Jlarectan

CTaBpOIOJIbCKUM Kpai

Pecniy6nuka CeBepHas

Pecniy6nuka Unrymerns
Ocerus — Ananus

1) Onpenenure, B KAKOM U3 STUX PETUOHOB HAUOOJIbIIAS YHCICHHOCTh HACEIECHUSI.

.........

OrtBer:

2) Haiinute mpumepHyio aomio HaceneHus YeueHckoil PecnyOnuku B 0OLIedl 4MCIEHHOCTH
Hacesienuss CK®O. OTBeT naiiTe B MPOLEHTAX.

.........

OrtBer:

@ Tpaktop ener o gopore, mpoe3xkas 10 METpoB 3a KakK1yl0 CEKyHy. BbIpa3uTe CKOpOCTh TpakTOpa
B KIWJIOMETpax B yac.

.........

OrtBerT:

© 2026 denepanbHas ciryx0a Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen KOIDI

@ Kars mmagme Tanu, Ho ctapme lamm. Kcroma He muaame [lamm. YkakuTe HOMepa HCTUHHBIX
YTBEPKICHUIA.

1) Tans u [lama ogHoro Bo3pacra.

2) Cpeau yka3aHHBIX IEBOUYEK HET HUKOTO Miazue Jlamm.
3) Tans crapme Jlamm.

4) Tans u Katsa ogHOro Bo3pacra.

.........

OrtBeT:

@ Haiinute kopeHs ypaBHenns 2(4+3x)=—-x-13.

.........

OrtBeT:

o N 6
@ OTMeThTe Ha YUCIOBOW NpAMOM ToUuKy A(—2 ;)

OrtBeT:

@ Ha xiieruartoii 6ymare ¢ pazmepoM KIETKH 1x] oOTMeueHBl Tpu TOUKH: A,

C B
B n C. Haiinute paccTtosHue oT Touku A 1o npsmoi BC.
A
Ortser:
B tpeyronbuuke ABC yron BAC pasen 40°, AC=CB. Haiinurte A
BHEIIHUM yrod npu Bepmuae C .
D C B

OrtBeT:

© 2026 ®enepanpHast ciryxk0a o Han30py B chepe 0Opa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.
Ob6pazen

Kopg,

N3 myHkTa A B HanpaBieHUM MyHKTa b, pacctosHue Mexay KOTopbiMu paBHO 240 KM, B 7 4acoB yTpa
BbIE€XaJl BEJIOCUIICIUCT, a Yepe3 HEKOTOPOE BpeMsl U3 MYyHKTa A B TOM K€ HAMPABICHUMU BbIEXall
aBToMoOmIb. JloexaB mo myHkTa b, aBTOMOOWIBL clenan OCTaHOBKY Ha 3 yaca, a 3aTeM C TOH ke
CKOPOCTBIO ITOeXajl 00paTHO.

Ha pucynke rpadux nBmwkeHus Bemocuneaucta oOo3HadeH mudpoi 1, rpaduk IBUKEHUS
aBTOMOOWMIIS 0003HaueH 1K dpoit 2 U NpUBEAEH HE TTOTHOCTHIO.

—240 @
/
/
/
/
/

o /

- 120

100 /

1) HaiinmuTe, Ha KaKOM pacCTOSTHMM OT IIYHKTa A aBTOMOOMIIb JOTHAJ BEJIOCUTIEIUCTA.

OrtBerT:

2) Ha Ttom >xe pUCyHKE HOCTpOWTE TpaduK IBMIKEHHS aBTOMOOWJIS O MOMEHTa BO3BpaICHUS
B MMYHKT A.

1
Haiizure 3nauckme hipaxerus (4 —y)'—y(y+1) mpu V== 5

OrtBer:

© 2026 ®enepanpHast ciryxk0a o Han30py B chepe 0Opa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.
Ob6pazen

Kopg,

@ W3 cranbHON TpPOBOJIOKKM TpeOyeTcss HU3rOTOBUTH abaxyp 3aJaHHBIX
pa3MepoB, HCIIOJIb3ysd HaWMEHbLIEE KOJUYECTBO MPOBOJIOKU. [IpoBoioky
MO>KHO THYTb I10/1 JIFOOBIM yTJIOM U CBapUBAaTh B TOUKaX coeauHeHus. Kakoe
HaMMEHBIIEe KOJMYECTBO KYCKOB IIPOBOJOKM IOTpedyercs — Juis
U3rOTOBJICHUS a0aXkypa, MOKAa3aHHOTO HAa PUCYHKE?

.........

OrtBeT:

© 2026 ®enepanpHast ciryx0a o Han30py B chepe 0Opa3oBaHUs U HAYKU



BIIP. Maremaruka. 7 kinacc. ba3oBblil ypOBEHb.

O6paszen I'(Olﬂl

Yactb 2

@ Pemnre cucremy ypaBHEHUM

Sx+2y=2,
2x—y=-10.

Perenue.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen I'(O,ﬂl

@ XokkeiHble KOHbKU B anpene cromin 4500 py6. B mae ueny causmnu Ha 20 %. B okta0pe ueny
noBbicui Ha 10 %. CKONbKO CTanu CTOUTh KOHBKU?

Perenue.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Han3opy B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen I'(O,ﬂl

[Tapannensubie npsimbie 4B u CD mepecekaroT npsimyto EF B Toukax K /F
U M cootBeTcTBeHHO. Yron FMD pasen 28°. Haiinure yron AKM . C M D

Penrenue.

OrtBer:

© 2026 denepanbHast ciryx0a 1Mo Han3opy B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen Konq

@ Ha nepBom yuactke cobpanu o 420 TOHH OTYPIIOB € KaKJIOTO TeKTapa; Ha BTopoM — 1o 360 ToHH, a
Ha TpeTtbeM — 1o 520 TonH. [lnomans nepBoro ydactka paBHa 20; BToporo — 55; TpeTbero — 25
rektapoB. CKOJILKO TOHH OTYpIIOB COOpajii B CPEAHEM C OJTHOTO TeKTapa Ha BceX TPEX ydacTkax?

Perenue.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen Konq

B tpeyronpauke ABC mnpoBenena Ouccekrpuca CE. Halimure Benmumny yrna BCE, eciu
ZBAC =46° u LZABC =78°.

nin

B tpeyronbanke 4BC Ha ctopoHe AC OTMETWIIM NMPOU3BOJLHYIO TOUKy M . B Tpeyronpauke ABM
npoBenu ouccektpucy MK . B tpeyronsauke CBM noctpousnu Beicoty MP . Yron KMP pasen 90°
, CM =12 . Hatinute BM .

Perenue.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen I'(O,ﬂl

@ 3agymanu TpEX3HAYHOE YHCIIO, TOCIEIHAS IU(pa KOTOPOTro HE paBHA HYI0. M3 HEro BBIWIN
TpEX3HAYHOE YHCIIO, 3aIMMCAHHOE TeMH ke Iudpamu B obpaTtHOM mopsake. [lomyumnm yucio 792.
HaiiguTe Bce yncia, 001agaronpe TaKUM CBOMCTBOM.

Perenue.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Han3opy B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen KOA

CucreMa oueHUBaHMSI IPOBEPOYHOM PadOThI

Yactp 1
Homep
Sayamms ri2(2@ (3141516718191 ]912 | 10 11 Hroro
banner 1 1 1 1 1 1 1 1 1 1 1 1 1 13
Homep 3apaHua OTBetr
11
1 -2,32
1154
nnn
Pecnybnunka darectaH
2(1) y A
18
o o112 % 0020 %
A
6 0 I
nobas Touka ot —2,5 oo -3
7 2
8
80°
5,k |
|
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' 200 | / H /
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120 /
1(1'\0 T “
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BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

CucreMa oueHUBaHMSI IPOBEPOYHOM PadOThI

Yactp 2
Homep 1201314 15| 16| 17| Wroro
3aJaHus
Baiibl 2 1212121212 12

Pemmre cucreMy ypaBHEHUM

Sx+2y=2,
2x—y=-10.
Pemenne u ykazanus K OlleHUBAHU IO Banaanl

Pemenue.
Q|5x+2(2x+10)=2, 9x = —18, sz—z,
[y:2x+10; Ly:2x+10; Ly:6.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Orser: (-2; 6)

OOG0CHOBaHHO TTOJIYY€H BEPHBIN OTBET 2

JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1

N

XoJ peleHus BEpHBIA, HO JIOMYIIEHA BRIYUCIUTEIbHAS OITNOKA

Pemenue He cCOOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUNCIECHHBIX BbIIIE 0
Maxcumanvruiii 6ann 2

XokkeiHble KOHbKH B ampene crounu 4500 py6. B mae neny cuuzunu Ha 20 %. B oxTs10pe 1ieny
noBbeiciiid Ha 10 %. CKOJIBKO CTanM CTOUTh KOHBKHU?

Pemienne u ykazaHusi K OeHMBAHHUIO bansl
Pemenue.
[Tocne cHmXeHUs 1IeHbl KOHbKU CTaimu cTouTh: 4500 —4500- 2: 3600 pyb6neii.
100
[Toce moBkIIeHUs IIEHBI KOHBKU CTalK cTouTh: 3600+3600 - 22 3960 pyOneii.
100

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Otgert: 3960 py6neii

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2

JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1

N

XoJ peleHus: BEpHBIi, HO AOMYIlIeHA BRIYUCINUTEIbHAS OINOKa

Pemennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUHUCICHHBIX BbIILIE 0
Maxcumanvrolii bann 2
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BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb. K
Ob6pazen O.[L
[TapannensHbie npsimbie AB u CD nepecekatot npsamyro EF B Toukax K c /F
u M cootBercTBeHHO. Yrou FMD pasen 28°. Halinute yron AKM . M D
K
A B
E
Pemienue u ykazaHus K OlleHUBAHUIO Banasbi
Pemenue.
LAKM + ZKMC =180°; LFMD = /ZKMC ; ZAKM =180°— LKMC =152°.
Bo3moskHa Apyrasi moc/1e10BaTe1bHOCTD AeHCTBUH.
Otser: 152°
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N
XoJ peleHus: BEpHBIi, HO AOMYIlIEHA BRIYUCINUTEIbHAS OINOKa
Pemienne He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IEPEUNCICHHBIX BBIIIE 0
Maxcumanvuoiii 6ann 2

Ha nepBom yuactke codpanu o 420 TOHH OTypIIOB C Ka)/I0T0 Ir'ekTapa; Ha BTOpoM — 1o 360 ToHH, a
Ha TpetbeM — no 520 ToHH. [Inomane mepBoro ywyactka paBHa 20; Broporo — 55; Tperbero — 25
rekTapoB. CKOJBKO TOHH OTYpPLIOB cOOpaii B CPEeTHEM C OJTHOTO TeKTapa Ha BCeX TPEX ydacTKax?

Pemenne u ykazanus K OlleHUBAHU IO Bannbl

Pewienue.
Co Bcex Tpéx yuactkoB coOpanu: 420-20+360-55+520-25=41200 TOHH OTrypIIOB.

O6mas miomanb Tpéx ydacTkoB: 20+ 55+ 25 =100 rekrapos.
Cpennsisa ypoxadHocTh: 41200:100 =412 TOHH OrypioB ¢ rekrapa.

Bo3moxkHa apyrasi mocjae10BaTeIbHOCTD ACHCTBH.

OtBert: 412 ToHH

O60CHOBaHHO MOJIy4€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1
NN

XoJ pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OMNOKa

()

Pemennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIIIE

Maxcumanvuwiil bain 2
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BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

B tpeyronbanke ABC mnpoBenena Ouccektpuca CE. Haitnure Benmuuuny yrnma BCE, ecnm

ZBAC =46° n LZABC =178°.

Pemenne u ykazanus K OlleHUBAHU IO Banxanl
Pemenne. B
ZACB =180°—46°-78° =56°. o)
[Tockonbky CE — Guccektpuca, ZBCE =56°:2 =28°. E
Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.
46° 2
Ortsert: 28° A @
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1
WJIN
Xo pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OINOKa
Pemenre He COOTBETCTBYET HU OTHOMY M3 KPUTEPHEB, IEPEUNCIICHHBIX BBIIIIE 0
Maxcumanvroiil 6ann 2

nin

B tpeyronbauke ABC Ha ctopoHe AC OTMETWIIM MPOU3BOJIbBHYIO TOUKy M . B Tpeyronbuuke 4ABM
nposesn ouccekrpucy MK . B tpeyronpauke CBM nioctpounu Beicotry MP . Yron KMP paBen 90°

, CM =12 . Haitinute BM .

Pemenue u YKazaHusA K OHCHUBAHUIO

Bananl

Perenue. B

Ilycts LZAMK = ZKMB =o., Torna ZBMP =90°—a.

ZPMC =180° - ZAMK — ZKMP =90° - ..

[lonyuaem ~ZBMP = ZPMC . TpeyronbHuku BMP P
u CMP pasusbl. 3Haunut, BM =CM =12.

Bo3moxkHa apyrasi mocjae10BaTeIbHOCTD AeHCTBH.

OrtBeT: 12

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO PEIICHUE HEAOCTATOYHO 0OOCHOBAHO

Pemenue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, INICPCUUCIICHHBIX BLIIIC

Maxcumanvroii bann

N[O — |
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BIIP. Marematuka. 7 knacc. bazoBbiii ypOBEHb.

Ob6pazen KOIDI

3agyManu TpEX3HAUYHOE 4YMCIO, MOCIEAHAA IMdpa KOTOPOro He paBHAa Hyiro. M3 Hero BbIWIN
TpEX3HAUYHOE YMCIIO, 3aMCAaHHOE TeMH ke nudpamu B oOpaTtHOM nopsake. [Tonyunnu yucno 792.
Hatinute Bce uncna, 001amar0Ile TAKUM CBOMCTBOM.

Pemienne u ykazaHusi K OeHMBAHHUIO Bainl

Pemenue.
Iycts 3amano uucno abe =100-a+10-b+c. U3 Hero Berumm uncio 100-¢+10-b+a.
IOO-a+10-b+c—(100-c+10-b+a) :99-a—99-c:99(a—c):792:99-8.

CnepnoBarenbHo, a —c =8. [lockonbky a#0 u ¢ #0, nonydaem a=9 u c=1.
3HauMT, OLUIO 3amaHo ogHo m3 uucen: 901, 911, 921, 931, 941, 951, 961, 971, 981 umu
991.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Otsert: 901, 911, 921, 931, 941, 951, 961, 971, 981 nim 991

OO60CHOBaHHO TTOJIYY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N

XoJ1 pemieHus BEpHbIH, HO JOMyIIeHa apupMeTHIecKas ommoKa

Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE 0
Maxkcumanvuuiii 6ann 2
Cucrema oleHNBaHUS BBINOJTHEHHUS Bceil padoThl
MaxkcuManbHBIN epBUYHBIN 0alyI 32 BBIOJHEHHE paboThl — 25.
Pexomenoyemasn mabauya nepesooa 6annos 6 ommemxu no NAMUOALILHOU WKAJe
OTMeTKa 0 NATHOAIBHOM HIKaJIE «2» «3» «4» «S»
[lepBuunbIC 6AIITBI 0-6 7-12 13-18 19-25
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KoHTpo1bHO-U3MepuTeIbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalliM MO0 MaTeMaTHKe 3a Kypc 8 kiacca B ¢gopme BIIP

[IpoBepouyHasi paboTa COCTOUT M3 JABYX HacTed W BKIO4YaeT B ceOs 18 3amaHuid.
Yacts 1 coctout u3 3aganuii 1-12. B 3apanusax 1-3, 5, 7-12 cnenyet 3anucarb
Tonbko oTBeT. llonHoOe peleHue He sBisieTCs OOBEKTOM NpoBepkH. B 3amanuu
4 1 6 TpeOyeTcsi OTMETUTh TOUKY Ha YUCIOBOU MPSAMOM.
YacTts 2 coctout u3 3aganuil 13—18. B 3ananuu 14 cnenyet 3anucarh TOJIBKO
otBeT. B 3amanusx 13, 15-18 o0bexkTOM MPOBEPKHU SBISETCS MOJHOE PEIICHHE, TO
€CTh MOCIIEA0BATEIIBHOCTD ICUCTBUI U PACCYKIECHUN 00yJaroIIerocs.

Komudukarop mnposepsieMbIX 3JIEMEHTOB CO/JAEPKAHMA W TpeOOBaHUIA
K YPOBHIO IIOATOTOBKH 00y4a0IINXCS

Kon  IIpoBepsiemble 3jIeMeHThI COIEPKAHUSA

1 Yuciia v BBIYUCICHUSA

1.1 Ksanparueiii kopenb u3 uucna. [lonstue 06 mppanroHanbHOM umcie. JlecsaTuaHbIe
NPUOTKEHUS UPPAIMOHATBHBIX YACET

1.2 CBoiicTBa apu(pMeTHUECKUX KBAJIPATHBIX KOPHEH M UX MPUMEHEHHE K TPeoOpa30BaHUIO
YHUCJIOBBIX BBIPAKEHUN U BBIYMCICHUM. J[eiCTBUTENbHBIEC YUCTA

1.3 Crenens ¢ LeabIM IIOKa3aTesleM U ee cBoiicTBa. CTaHIapTHas 3alKUCh YuciIa

2 Auredpanyeckue BbIpasKeHHs

2.1 KBanpatHblii TpeXwieH, pa3ioKEHUE KBAIPATHOTO TPEXUJI€HA HA MHOKHUTEIN

2.2 Anrebpandeckas 1po6s. OCHOBHOE CBOWCTBO aireOpanveckoit 1poou

2.3 CrnoxeHue, BEIYMTaHUE, YMHOKECHHE, JCIICHHE aareOpanvdecKux Ipooeit

2.4 PanmonansHbIe BBIpaXeHUS U UX MPEOOpa30BaHKE

3 YpaBHeHMsI U HEPABEHCTBA

3.1 KBanparHoe ypaBHeHue, (hopMysa KOpHEH KBapaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHuHi, CBOAAIIMXCSA K JIMHENHBIM U KBaJPATHBIM

3.3 [Tpocreiinme 1poOHO-pallMOHAIEHBIEC YPAaBHEHUS

3.4 I'padudeckas maTEpHpETAMS YPAaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM JIMHEHHBIX

YPAaBHEHUN C IBYyMsI IEpEMEHHBIMU. [ [prMepsl perieHns CucTeM HEJIMHEWHbBIX YPaBHEHUN
C IByMs IIEPEMEHHBIMU

3.5 Pemrenne TekcTOBBIX 3a7a49 anreOpandecKuM CrocoooM

3.6 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITepeMeHHOI

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JInHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucTteMbl JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON

4 DOyHKIUU

4.1 [Tonstre pynkumu. OOGIaCTh ONPEACICHUS] © MHOKECTBO 3HAYCHHH PyHKIIMN. CIocoOb!
3amaHus QyHKIUI

4.2 I'padux Gynkun. YteHne CBONCTB (PYHKIUH IO €€ rpaguKy

4.3 [Tpumepst rpadukoB HYHKIIHHN, OTPAKAIOIMINX PEeATbHBIE MPOIIECCHI

4.4 DYHKITMH, OMMCHIBAIOIIUE TIPSIMYIO M OOpPaTHYIO MPOMOPIHMOHATEHBIE 3aBUCUMOCTH, UX
rpaduku

4.5

Oynknuu Yy = X%, y= x

4.6

OyHKIMH Y = \/;, y= |x‘




4.7 I'padmyeckoe penieHue ypaBHEHHUM U CUCTEM YpaBHEHHIA

S BeposiTHOCTB M CTATHCTHKA

5.1 [IpencraBnenue naHHBIX B BUE TaOIHII, AUAarpamMm, rpaguKoB

5.2 MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOKeCTBO. Onepauuu Haa MHOXECTBaMMU:
o0BbeIMHEHNE, TIepeceueHne, T0N0THEHIE

5.3 CaoiicTBa omepauuii Hal MHOXECTBAMHU: TMEPEMECTUTENIBHOE, COYETaTEIbHOE,
pacnpeeNnTeNnbHOE, BKIOYEHUS

5.4 Hcnonw3oBanne rpadudecKoro MPeACTaBICHUS] MHOXKECTB ISl OMMMCAHMS PeaTbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUU 3a/1a4

5.5 N3mepenune paccenBaHus AaHHBIX. /lucriepcust U CTaHIApTHOE OTKIOHEHHWE YMCIIOBBIX
HabopoB. [luarpamma paccenBaHus

5.6 DneMeHTapHbIe COOBITHS ciydaiHOTO ombiTa. CiydaitHeie coObITHS. BeposTHOCTH
coObITHI. OTBITBI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH. CirydaitHbIN
BbIOOp. CBSI3p MEXKAY MAaJIOBEpOSTHBIMU M IPAKTHYECKU JOCTOBEPHBIMH COOBITHUSMU
B IIPUpOJIE, OOIIECTBE U HAyKe

5.7 HepeBo. CBoiicTBa JEpeBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHME BHUCAYECH
BEPILIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH M 4ucioM pebdep. [IpaBuiio yMHOXKEHHS.
Pemenue 3anau ¢ momorisio rpagos

5.8 [IpotuBomnonoxusie coObITHs. Jnarpamma Oinepa. OObeAMHEHHE W TEPECECUCHHE
coObITHil. HecoBmecTHbIe coObITHS. DOpMYyIIa CII0KEHUS BEPOSITHOCTEN

5.9 VYcnoBHas BepoaTHOCTh. [IpaBuio ymHokenusi. HezaBucumpbie cCOOBITHS

5.10 [IpencraBnenue skciepuMeHTa B BHUJIE JAepeBa. PelieHue 3amad Ha HaxOXKIACHUE
BEPOATHOCTEN ¢ MOMOIIBIO AEPEBA CIIYYalHOTO SKCIIEPUMEHTA, IUarpaMM Oujepa

6 I'eomeTpus

6.1 UYetsipexyronbHuku. [lapannenorpamMm, ero npu3Haku U CBOKMCTBA

6.2 [IpsimoyronpHUK, pOMO, KBaipaT, MX MIPU3HAKH M CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, ee CBOUCTBa U Mpu3HaKu. [IpsMoyroiabpHas Tpanenus

6.4 Meron yasoenus meauansl. LleHTpanbHas cumMmerpus. Teopema daneca u Teopema
O NMPONOPLHOHATBHBIX OTPE3KaX

6.5 Cpennue IMHUM TPEYroJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojpHuKa

6.6 [Togo6ue TpeyroasHUKOB, K03 dunneHT noaoous. [Ipusnaku mogo0ust TpEyroJbHUKOB.
[Tpumenenne nogoOHs IPH PEILICHUH MTPAKTUYECKUX 3a/1a4.

6.7 dopMyITbl AT TIOMIAIN TPEYTOJIbHUKA, MTapauieiorpaMMa, poM0a 1 Tparenuu

6.8 CpoiicTBa mmiomaaei reomerpuueckux ¢uryp. OTHOIIEHHE TUIOMAAEH MOTOOHBIX
¢uryp

6.9 Brruucnenue miomazei TpeyroJbHIKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare

6.10 Teopema Ilucgaropa. Ilpumenenue teopemsl [ludaropa npu pereHun MpakTUYECKUX
3a1a4

6.11 CuHyc, KOCHMHYC, TaHI'€HC OCTpPOro yrjia IMpsIMOYTIOJbHOIO TpeyrosibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuueckue (GpyHkmuu yrioB B 30°, 45°
u 60°

6.12 BrucanHble U LIEHTPAIIBHBIE YIVIBL, YTOJI MEXAY KaCaTeJIbHOW U XOPIOM. Y TIIbI MEXKIY
XOpJaMU U CEKyIIUMU

6.13 BrcaHHbIe M OIIMCAHHBIEC YETHIPEX YT OJIBHUKHU

6.14 B3aumHoe pacmonoxkeHue JByX OKpyxkHocTed. Kacanme oxpyxkHocTen. OOuue

KacCaTCJIbHBIC K ABYM OKPYXXHOCTAM

[lepeuenr mpoBepsieMbIX  TpeOOBaHM K METAIPEIMETHBIM PE3yJIbTaTaM

OCBOCHHMSI OCHOBHOW 00pa3oBaTeilbHOW MPOTrpamMMbl OCHOBHOTO  OOIIETo
00pa3oBaHusl.




Kon
NpPOBEPSIEMOT0
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHUS K MeTANIPeAMETHBIM Pe3yJbTaTaM O0CBOEHHS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHMA

1

ITo3naBaTesbHbIe YY ][

1.1

ba3zoevie nozuueckue oeiicmeusn

1.1.1

BBISABIIATE U XapaKTepU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHHIA)

1.1.2

YcTaHaBiIuBaTh CyIJ_IeCTBeHHI:II\/'I IMpU3HAK K.HaCCI/I(I)I/IKaLII/II/I, OCHOBaHUA 11
0000IIeHNS ¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIHM3a

1.1.3

C ydeTroM TpemIOKCHHOW 3a7a4d BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBO-
peqml B paCCManI/IBaeMBIX (baKTax, JAHHBIX U Ha6JIIOI[eHI/I$IX;

npeayiaraTh KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;
BBISBIIATH JIeDUIIMTE HHGOPMAIIUHU, NaHHBIX, HEOOXOMUMBIX ISl PEUICHHS
IOCTaBJICHHOU 3aJa4yu

1.1.4

Brrasiars MPUYMHHO-CJICACTBEHHBIC CBA3U ITPHU U3YYCHHUU SIBJICHUI 1 IIponeccoB

1.1.5

JlenaTe BBIBOABI C HCIIOJIB30BAHHEM JCAYKTUBHBIX U HMHIYKTHBHBIX YMO-
3aKJIIOYEHUH, YMO3aKJIIOYEHUN N0 aHajioruu; (opMyIupoBaTh THIOTE3BI O
B3aUMOCBSI3SIX

CaMocCTOsTeIbHO BBIOMpATh CIIOCOO pelieHus] Y4eOHOH 3amauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHUs, BRIONPATh HAHOOJIee MOAXOMANINNA C yIETOM
CaMOCTOSITENTLHO BBIZICIICHHBIX KPUTEPUEB)

1.2

bazoevie uccneoosamenvckue oelicmeus

1.2.1

[TpoBOIUTE MO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OITBIT, HECIIOMHBIN
IKCIIEPUMEHT, HEOOJIBIIOE HCCIICJOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
00BCKTa H3Y4YCHUs, TPHYMHHO-CICACTBCHHBIX CBS3¢H ¥ 3aBUCHMOCTEHl
00BEKTOB MEXKIY COO0H

1.2.2

OneHuBaTh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMALIUIO, MTOIY4YECHHYIO
B X0JI€ UCCIIeIOBaHUS (IKCIIEPUMEHTA)

1.2.3

CamocrosiTenbHO (OPMYITHPOBAaTh OOOOIIEHUS M BBIBOABI IO PE3yJIbTaTam
MMPOBCACHHOTO HaGJIIO,Z[eHI/IH, OIlbITa, UCCIICAOBAHMS, BIAACTh HHCTPYMCHTAMHA
OLIEHKH JIOCTOBEPHOCTH TTOTYYCHHBIX BHIBOJIOB U 0000IICHU

1.2.4

[IporHo3upoBaTh BO3MOXKHOE JalIbHEHINIEEe pa3BUTHE MPOIECCOB, COOBITHI M
HUX TOCJICACTBHUA B AaHAJIOTMYHBIX MWW CXOAHBIX CUTYyalMAX; BBIABUIATH
MIPENIOJIOKEHNS 00 UX PA3BUTHU B HOBBIX YCIOBHSIX U KOHTEKCTaX

1.2.5

Hcnonp30BaTh BOMPOCKH KaK UCCIICAOBATEIILCKUN HHCTPYMEHT TIO3HAHUS;
(bopMyIHMpOBaTH BOIPOCHI, (GPUKCUPYIOIINE Pa3pbIB MEXKIY PEalbHbBIM U KeJa-
TEJIBHBIM COCTOSIHUSIMU CHTYalluU, 00bEKTa; CAMOCTOSTEIIFHO YCTAaHABITUBATh
HCKOMOE U JaHHOE;

(hopMHUpPOBATH TUTIOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CY)KJICHUN U CYKICHUM
JIpYrux; apryMEHTUPOBATh CBOIO ITO3UIIUI0, MHEHHUE

1.3

Paboma c ungpopmauueii

1.3.1

[IpuMeHATh pa3au4HbIE METOJbl, HUHCTPYMEHTBI M 3alpoChl NPHU IOHMCKE U
otOope MH(pOpPMALIUK WU JAHHBIX M3 UCTOYHUKOB C YUETOM MPEIOKCHHON
yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB

1.3.2

BeiOuparh, aHanu3upoBaTh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIINIO PA3IUYHBIX BUIOB U (DOPM MpeICTaBICHUS;

HAaXOJUTh CXOJHBbIE apryMEHThl (TMOATBEp)KAAIOIIME WM OIpPOBEpraroiiue
OJIHY U Ty K€ HJICI0, BEPCHUIO) B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTOATeIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
uHGOpPMAIMU U MJUTIOCTPUPOBATH PEIIaeMble 33]]aul HECIOXKHBIMU CXEMaMH,
TuarpaMMaMH, HTHOU rpauKoi U MX KOMOMHAIIUSAMU

1.3.4

OneHuBaTh HAAEKHOCTH HHGOPMAIMM TIO0 KPUTEPHUSM, TMPEATIOKECHHBIM
Me1arornyeckuM paboTHUKOM MITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO




1.3.5

OddekTHBHO 3aIOMUHATH U CUCTEMAaTU3UPOBATh HH(POPMAITHIO

KommynukatuBabie YY /I

2.1

Oobwenue

2.1.1

Bripaxxats ce0st (CBOIO TOUKY 3peHHsI) B YCTHBIX M TUCBMEHHBIX TEKCTaX

B xome nuanora u (WiaM) OUCKYCCHM 3aJlaBaTh BOMPOCHI MO CYIIECTBY
o0cy>KIaeMoi TeMbI M BHICKA3bIBATh UJICH, HAllEJIEHHBIEC HAa PEIICHUE 3a7aul U
noepKaHue O6JIaroKenaTeIbHOCTH OOIICHNUS;
COMOCTAaBIIATh CBOU CYXKJEHUS C CYKICHHSIMHU JPYTUX YYAaCTHUKOB JUAjora,
OOHAPYKUBATh PA3TUIHE U CXOACTBO MO3UIIHIA

[TyGnuuHO mpeacTaBiIsaTh pe3yabTaThl BHITOTHEHHOTO OIBITA (IKCIIEPUMEHTA,
HCCIIE0OBAHMS, IPOCKTA);

CaMOCTOSATENILHO BBIOMPATh (popMaT BHICTYIJICHUS C YYETOM 3aJiay Mpe3eHTa-
MU U OCOOCHHOCTEH ayAUTOPUH M B COOTBETCTBUH C HUM COCTABJIATH YCTHBIC
Y TMCbMEHHBIC TEKCTHI C UCIIOJIb30BAHNEM WJUTFOCTPATHBHBIX MaTepHAJIOB

Bocnpuanmate U GopMyIupoBaTh CYXKIEHHS, BRIPaXXaTh YMOLUU B COOTBET-
CTBHHU C LICISIMU U YCIIOBUAMU 06H.[CHI/I$I;

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OOINEHHS, MOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, 3HATHL KW PACHO3HABATH IMPCAIIOCBUIKA KOH(bHI/IKTHBIX
CUTYalui ¥ CMATYATh KOH(JIMKTHI, BECTH IIEPETOBOPHI,

INOHUMATb HAMCPCHHA [OPYIrux, MNPOABJIEATL YBAXUTCIIBHOC OTHOIICHHUC K
cobeceTHUKY U B KOPPEKTHOH (hopme GOpMyITHpPOBATH CBOU BO3PAKEHUS

2.2

Coemecmnasn oeamenibHOCHb

2.2.1

[ToHMMaTh ¥ UCHOIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAIBHON
paboThl MpU PEIICHUH KOHKPETHOW MpoOJeMbl, 0OOCHOBBIBATh HEOOXO/H-
MOCTh TIPUMEHEHUS TPYMIOBBIX (OpPM B3aMMOJCHCTBHUS TIPH PEIICHUU
MMOCTaBJICHHOM 331249,

MPUHUMATBH 11€JIb COBMECTHOU JI€ATENbHOCTH, KOJVIEKTUBHO CTPOUTD JI€UCTBUS
IO €€ IOCTHKEHHUIO: PaclpeiessiTh POJIH, TOTOBApUBAThCS, 00CYKIaTh Mpoliece
U pe3yabTaT COBMECTHOU PabOTHI;

yMeTb 0000UIaTh MHEHHUS HECKOJbKUX JIIOJed; MpOsABIATh TOTOBHOCTH
PYKOBOJHTH, BHITIONHSATE IOPYUYCHHS, TIOUNHSATHCS;

TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW padOThI, OMpPEAEsTh CBOIO POIb (C
Y4E€TOM MPEAMOYTEHUN 1 BOBMOKHOCTEH BCEX YYaCTHUKOB B3aUMO- JICHCTBHUSA),
pacmlpenenars 3aAaud MEXAY YWICHaAMHU KOMAaH[Ibl, Y4aCTBOBATh B IPYIIIOBBIX
dhopmax paboTsl (00CY)1eHNSI, 0OMEH MHEHUM, «MO3TOBBIC IITYPMBI» U HHBIE);
BBHITIOJTHATH CBOKO YacTh PabOThI, JOCTUTATh KAa4Y€CTBEHHOTO pe3yibTara 1o
CBOEMY HalpaBJI€HUIO U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMHU WICHAMU
KOMAaH/Ibl;

OLICHHMBAaTh KayecTBO CBOETO BKJaJa B OOMIMH HPOAYKT IO KPUTEPUSM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS;
CpaBHUBATh pE3yJbTaThl C HCXOAHOW 3ajauell M BKJAJ KaXXIOro 4jieHa
KOMaHbl B JIOCTHIKEHUE PE3YyIbTAaTOB, Pa3leisiTh cepy OTBETCTBEHHOCTH
U TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTUETA Mepe1 IPynnon

PeryasituBubie YY/{

3.1

Cwnoopzan uzauusn

3.1.1

BrisBnsTh mpo0eMsl 1Sl pelIeHus B )KU3HEHHBIX M YU€OHBIX CUTYaIUX;
CaMOCTOATCIIBHO COCTAaBJIATH AJTOPUTM PCHICHUA 3aJavu (I/IJ'II/I €ro ‘IaCTB),
BBIOMPATH CIIOCO0 pelieHus YIeOHOH 3a/1au C y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh MpeiiaraéMble BapUaHTHI
peleHui




3.1.2 OpueHTHPOBATHCS B PA3NMYHBIX MMOJIX0JAX MPUHATHS PEIICHUN (MHIUBH-
nyaabHOE, IPUHATHE PEIICHHS B TPYIITE, MPUHSATUE PEIICHUNA TPYIIION );
COCTaBJIATh IJIaH JEHCTBUIM (IUIaH peanu3aluy HAMEUYEHHOIO ajlropuTMa
pelieHus ), KOppEeKTUPOBATh MPEAJIOKEHHBIN AITOPUTM C YUETOM MOITYYEHUS
HOBBIX 3HAHUH 00 N3y4aeMOM OOBEKTE;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE

3.2 Camokonmpoip

3.2.1 Bragets cioco6amMu caMOKOHTPOJISI, CAMOMOTHUBAITUHU U pedIeKCun

322 BHOCHUTH KOpPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHHBIINXCS CUTYallUH, YCTAHOBIIEHHBIX OITUOOK, BOZHUKIIUX TPYAHOCTEH

323 JlaBaTb aIcKBaTHYIO OLICHKY CUTYallUU U IIpelaraTh IUIaH €€ U3MEHEHNS,
YUUTBHIBaTh KOHTEKCT U MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
MpHU pElIeHnH y4eOHOH 3a/Jauu; aJanTUPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOATENLCTBAM;
OOBSICHATh TMPUYHHBI JOCTIKCHUS (HEIOCTHIKEHUS) PEe3yNbTaTOB JIESATENb-
HOCTH, J]aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMETh HaXOJUTh TO3UTHUBHOE
B MPOU3O0LIEAIEN CUTyalluU;
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSIM

3.3 ImouuonanvHblii uHmMeN1eKm

3.3.1 Paznuuarh, Ha3bIBaTh W yNPaBIATh COOCTBEHHBIMU 3MOIUSMU M SMOIMSIMH
Apyrux;
BBISIBJISITH U QHAJIM3UPOBATH IPUYUHBI SMOLIUH;
CTaBUTH ce0sl HA MECTO JIPYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUs
ApYyroro,
perynupoBath Criocod BbIPaKEHHS SMOLIUN

3.4 Ilpunamue cedn u opyzux

34.1 OcC03HaHHO OTHOCUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

MPHU3HABATH CBOE MTPABO HA ONIMOKY U TaKOEe ke IPaBo JPyroro;
NpUHUMATh ce0s U APYTUX, HEe OCYXKIas;

OTKPBITOCTH CE0€ U IPYTUM;

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

[TepeueHs MPOBEPSIEMBIX NPEIMETHBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM
00pa3oBaTenbpHON MPOTpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (COOTHECEHBI C
MeTarnpeIMETHBIMU PE3y/IbTaTaMH).

Tabmnura 3
Kon IIpoBepsiemble npeaMeTHBbIE Pe3yJabTAThl 0CBOCHUS MeTtanpena-
MpoBePAEeMOro OCHOBHOI1 00pa30oBaTeIbHON NPOrPaMMbI OCHOBHOI'O METHBbIN
pe3yjbTara 0o01ero ooOpazoBaHus pe3yJabTart
Yuciia v BBIYUCICHUSA
1.1 Hcnonp30BaTh HayalbHblEe MpeAcTaBieHuss o MHoxkecTBe MII 1.1; 1.3
NEUCTBUTENIBHBIX  4YMCENI JJI CpPaBHEHMS, OKpYIJIICHUs
Y BBIUKCJICHHIA; H300paKaTh ACHCTBUTEIHHBIC YHCIIA TOUKAMU
Ha KOOPJIMHATHOM MPsIMOI
1.2 [IpumensaTy nonaTue apudmeTndeckoro kBaaparHoro kopus; MII 1.1; 1.3
HAXOJUTh KBAIpaTHbIC KOPHU, HCIIOJB3YS MPH HEOOXOIUMOCTH
KaJIbKYJISITOP;  BBIMOJHATH MPeoOpa3oBaHUsS BBIPAXKECHUH,
COJIEpIKalMX KBaIPATHBIE KOPHH, UCIIOJIb3Ys CBONCTBA KOPHEN
1.3 Hcnoap30BaTh 3amucy OONBIINX M MaJIBIX yncel ¢ nomonipro MIT 1.1; 1.3
JECSITUYHBIX Apobeii u creneneit uncna 10
2 Auredpanyeckue BbIpasKeHHUs




2.1

[IpuMeHATh MOHATHE CTENEHH C LEIbIM  I10Ka3aTeleM;
BBIMOJIHATE  MPe0OPa30BaHUsl  BBIPAKCHHUH, COJCPIKALINX
CTEIEHU C LENIBIM IT0Ka3aTeNeEM

MIT 1.1; 1.3

2.2

BBINONHATE TOXKAECTBEHHBIE TPEOOPA30BAHUS PALIMOHAIBHBIX
BBIPA)KCHUI HAa OCHOBE IPAaBWII ACUCTBUI HAJl MHOTOWICHAMHU
1 anreOpanvdecKuMHu JpOOsSMH

MIT 1.1; 1.3

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUJICH HA MHOXKUTEIN

MIT 1.1

2.4

[TpumeHsaTh mpeoOpa3oBaHUS BBIPAKEHUNA I PEIICHUS
pa3sIMYHBIX 3a7a4 M3 MaTEMAaTHKH, CMEXKHBIX IIPEIMETOB,
peanbHON MPAKTUKH

MIT 1.1; 1.3;
3.1

YpaBHeHMsI U HEPABEHCTBA

Pematb nuHeliHble, KBaJpaTHbIE YPaBHEHUS U palllOHAJIbHbIE
YpaBHEHUs, CBOASIINECS K HUM, CUCTEMBI JIByX YpaBHEHHH C
IBYMsI IEPEMEHHBIMU

MIT 1.1-1.3;

3.2

[IpoBoauTh MpOCTENIIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM
YpaBHEHHIA, B TOM YHCJIE C IPUMEHEHHUEM TpapUUecKuX Mmpe-
CTaBJIeHUH (yCTaHABIUBATh, UMEET JIM YpaBHEHHUE UJIM CUCTEMa
YpaBHEHHU peLIeHHUs], U, €CJI UMEET, TO CKOJIBKO 1 IIPOYEe)

MIT 1.1-1.3;
3.1

3.3

[lepexoautb OT clnoBecHOW (OPMYIMPOBKH 3aqaud K ee
anreOpanyeckol MOJAEIN C MOMOIIBIO COCTABIICHUS YpaBHe-
HU WIA CHCTEMbl YPaBHEHUM, UHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJ]a41 MOJIyYE€HHBIN PE3yJIbTaT

MIT 1.1-1.3;
3.2

3.4

IIpyMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS,
OLICHKH; PEIlATh JUHEHHBIE HEPABEHCTBA C OJHOM IEpEMEH-
HOW M HX CHCTEMBI, JaBaTb IpaUUecKyl0 HIUTIOCTPALUIO
MHOXECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB

MIT 1.1-1.3;
3.1;3.2

DOyHKIUU

[Tonnmars 1 UCHOIB30BaTh (PYHKIIMOHAIbHbIE TOHATHUS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHUS), OIPEACIATh
3HaueHue (YHKIUU IO 3HAUEHUIO apryMeHTa, OINpeAeisiTh
CBOMCTBa (PYHKIMH 110 ee TpaduKy

MIT 1.1; 1.3

4.2

k

Ctpoutb rpaguku 3JI€eMEHTapHbIX (QYHKIMHA BUma: V= _,
X

OIIMCHIBATL CBOMCTBA YMCIOBOU

y:xz’ y:x3, y: ‘* ’
byHKIMH IO ee TpaduKy

MIT 1.1; 1.3

BeposiTHOCTDH M CTATHCTHKA

W3Bnekarh u mnpeoOpa3oBbIBaTh WH(MOPMAINIO, TPEACTaB-
JICHHYIO B BHJIC TaOJIMII, AHArpaMM, rpaduKoB; MPEACTABIATh
JaHHBIC B BUE TA0JIHII, AHArpaMm, TpauKkoB

MIT 1.1-1.3;
3.1

5.2

OnuceIBaTh JaHHBbIC C IIOMOIINBKD CTATHCTUYECCKUX IIOKa3a-
TeNel: CpeIHMX 3HAYCHWH M Mep paccewBaHUs (pa3Mmax,
JUCTIEPCUs U CTAHJAPTHOE OTKIIOHEHUE)

MIT 1.1; 1.3

5.3

HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI,
B TOM YHCJIC TIO pe3yJIbTaTaM U3MEPEHUI U HAOJIIOICHHIA

MIT 1.2; 1.3

5.4

Haxonuth BeposITHOCTH CITy4alfHBIX COOBITHI B OIBITaX, 3HAS
BCPOATHOCTHU 3JICMCHTAPHBIX COGBITHfI, B TOM 4HCJI€ B OIIbITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

MIT 1.1; 1.3

5.5

Hcnonw3oBark rpaduveckue MOJAETH: ACPEBO CIy4alHOTO
AKCIIEPUMEHTA, AUarpaMMbl Jijiepa, YuCiIoBas mpsmas

MII 1.2; 1.3;
3.1




5.6

OHepI/IpOBaTB HNOHATUAMH:. MHOXCECTBO, IIOAMHOXECTBO,
BBIIIOJHATL OIICpallMk Hal MHOXCCTBAMU: O6'beIII/IHCHI/IG,
NEPECCUCHUEC, MOOMOJTHCHHUEC, MNCPCUYUCIIATHL JJICMCHTBI MHO-
JKCCTB, IPUMCHATDH CBOMCTBa MHOXKECTB

MIT 1.1; 1.3

5.7

Hcnonp3oBath rpaduyeckoe Npe/CTaBICHUE MHOXKECTB U
CBSA3EH MEX]y HUMH JUJISl ONMCAHUSI MTPOLIECCOB U SIBJICHUH, B
TOM 4HCIIe€ TpHU pEIIeHuU 3aJad U3 JAPYyrux y4deOHbIX
IIPEIMETOB U KYpPCOB

MIT 1.1; 1.3

I'eomerpus

Pacno3HaBath OCHOBHEIC BUJbl YCTBIPEXYI'OJIbHUKOB, HX
OJICMCHTBI, IIOJb30BaThCA HX CBOMCTBaMM npu peucHuu
reOMECTPHUYCCKUX 3aaa4d

MIT 1.1; 1.3

6.2

[IpuMeHATHh CBOMCTBA TOYKH MEPECCUCHUST METUAH TPEYTOJIb-
HUKa (LIEHTpa Macc) B PEIICHUH 3a7a4

MIT 1.1

6.3

Biagers noHsTHEM CpeIHEH JMHUHU TPEyroJbHUKA U Tpare-
LU, IPAMEHATh X CBOMCTBA IIPU PELICHUH I€OMETPUYECKHUX
3agad. llomb3oBaThca Teopemonr dPaneca U TEOpeMOU O
IIPONOPLUOHANIBHBIX OTPE3Kax, MPUMEHATh UX Ul PELICHUS
IIPaKTUYECKUX 3a/1a4

MIT 1.1; 1.3

6.4

[IpumensTh MpU3HAKKU TOA00US TPEYTrOJIbHUKOB B PEIICHUHN
F€OMETPUYECKUX 3a/1a4

MIT 1.1; 1.3

6.5

[Tonw3oBatbest Teopemoit [Tudaropa ams pemeHns: reoMeTpH-
YCCKUX M IMPAKTHYCCKUX 3ajaady. CTpOI/ITb MaTEMaTUYICCKYIO
MOJIeTIb B NPAKTHUECKHUX 3aJadyax, CaMOCTOATEIbHO JeNaTh
YCPTECIK U HAXOAUTH COOTBCTCTBYIOIIUC AJINHBI

MIT 1.1-1.3;
3.1

6.6

Bnagers NoHATHAMH CHHYCA, KOCHHYCAa M TaHI'€HCA OCTPOTO
yrijla NpsAMOYIOJIBHOTO TpeyrosbHuka. llomb30BaThCs 3THUMHU
MOHATUAMM JJIS PEIIECHUS IPAKTUYECKUX 3a1a4

MIT 1.1; 1.3

6.7

Beraucnsate  (pa3nuuHbIME - criocoO0amu) - IUIOMIANb — Tpe-
YroJibHUKA U TUIOIIAJAX MHOTOYTOJBHBIX (QUryp (MOJIB3YSCh,
r7ie He0OXOIUMO, KAJIBKYIATOpoM). [IpHMEHsTh moTydeHHbIe
YMCHUA B IPAKTUYCCKUX 3aJavdax

MIT 1.1-1.3;
3.1

6.8

Brnanets NOHATHAMM BIMCAHHOTO yIJIa U LIEHTPAIBHOTO YIJIa;
UCIOJIb30BAaTh TEOPEMBbI O BIMCAHHBIX YIJax, yrjlax MEXAy
XOpAaMH (CEKyIIMMH) U yIJie MEX]y KacaTeJIbHOM U XOpAoHn
IIPU PELICHUH T€OMETPUUYECKHX 3a1a4

MIT 1.1; 1.3

6.9

Bragets noHsTHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, IIPUME-
HATH CBOWMCTBA ONMCAHHOTO YETHIPEXYTOJIbHWKA IPH pellie-
HUU 3a/1a4

MIT 1.1; 1.2

6.10

[IpuMeHsATH TONYYCHHBIC 3HAHHWS HA TPAKTHKE, CTPOHTH
MaTeMaTHYeCKUe MOJENH JUIsl 3aJad  pPEaTbHOH JKU3HU
U TPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C IpUMe-
HEHHEM ToA00us W TPUTOHOMETpUU (TIOJB3YACh, TIIE
HE00X0IUMO, KaIbKYJISITOPOM)

MIT 1.1-1.3;
3.1

Pacnpenenenue 3a1aHuii NpoOBepOYHOIl padOTHI 0 MO3UIUAM KOAM(pHUKaTOpa

Ne

IIpoBepsiemMblii IIpoBepsiemble IpeAMETHbIE Kon Ypo- | Makcu-

JIEMEHT
coep KaHus

pe3yabTaThbl KT/ BeHb | MaJlb-
K3C | ciox- | Hblid
HOCTH | 0ay 3a

BBIIIOJI-
HeHHe
3a1aHuA




Yactb 1

1

Yucna U BBIYHUC-
JIEHUS

I/ICHOJIB3OBaTI> Ha4dYaJIbHBIC HpGIICTaBJIe-
HUS O MHOJKECTBE JCHCTBUTEIBHBIX YHCEN
I CpaBHEHU, OKpYyIJIEHHS U
BBIYMCIICHUM;  W300pakaTb  JICHCTBH-
TCJIBHBIC 4YHCJIAa TOYKAMM Ha KOOpHI/I-
HAaTHOM NpsiMOM

1.1/1

YpaBHeHus u
HEPaBEHCTBA

Pemate nuHeiHBIE, KBaJpaTHBIE ypaB-
HCHUA W palHUOHAJILHBIC YPAaBHCHUA,
CBOIAIIMECS K HHUM, CHCTEMBbI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

3.13

YpaBHeHus u
HEPaBEHCTBA

[lepexoauTh OT cioBeCHOM (POPMYIUPOBKH
3ajjaun K ee anreOpandeckoil Monenu c
IIOMOILIBIO COCTABJICHUSI YPaBHEHUS WIH
CHCTEMBl YpaBHEHU I, UHTEPIPETUPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3a/lauu
MIOJIyYEHHBIN pe3ybTaT

3.3/3

YpaBHeHUs u
HEPABEHCTBA

IIpuMeHATH CBOMCTBA YHCIOBBIX Hepa-
BEHCTB NIl CPABHEHUS, OLEHKH; PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJHOU IIEPEMEH-
HOW M UX CHCTEMBI; JaBaTh IpapUUECKYIO
WJUIFOCTPALIMI0 MHOXKECTBA PEILICHUM He-
PaBEHCTBA, CUCTEMBI HEPABCHCTB

3.4/3

DOyHKIMHT

[loHnMaTh W HCIOIB30BaTh (YHKIIHO-
HATbHBIC TIOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHHUS), OMpeje-
JATh 3HaUCHHE (PYHKIUHU 1O 3HAYCHHUIO
apryMeHTa, OTIpeNieNsTh CBOMCTBa
¢byHkuuu 1o ee rpaduky

4.1/4

Yucna U BEIUHC-
JIEHUS

Hcnonb3oBaTh HauyanbHbIE MpEACTaBIC-
HHS O MHOXKECTBE JEHCTBUTEIbLHBIX YHCEN
JUTSE CpaBHEHUH, OKpYTJICHUSI |
BBIYHCIICHUM;  HM300pa)kaTh  JICHCTBU-
TEJIbHBIE YHCJIa TOYKAMU Ha KOOPIU-
HATHOM MIPSIMOU

1.1/1

AnreOpanueckue
BBIPKCHHS

BEBIIONHATE  TOXKIECTBEHHBIE Tpeodpa-
30BaHUs PAIMOHAJBHBIX BBIPAXKEHUU Ha
OCHOBE MPABUII neucTBUi Hajg
MHOTOWICHAMH ¥ aire0pandecKuMu
IpoOsMu

2.2/2

Beposarnocte u
CTaTUCTHKA

Haxomute  BEpoSTHOCTH  CIly4alHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B
ONBITAX C PABHOBO3MOXHBIMU DJIEMCH-
TapHBIMU COOBITUSIMHU

5.4/5

I'eomerpust

PacrioznaBaTh OCHOBHBIE BUIbI YETHIPEX-
YTOJIBHUKOB, UX AJIEMEHTBI; MOJIb30BATHCS
ux CBOIcTBaMH npu pelieHun
F€OMETPUUYECKUX 3a/1a4

6.1/6




[Tonp3oBatbest Teopemoit Iludaropa mis
peuicHusd TCOMCTPUUCCKHUX H IIPAKTHU-
yeckux 3azad. Crpouth MaTemaruue-
CKYI0O MOJIENIb B MPAKTUYECKUX 3aavax,
CaMOCTOSITENILHO ~ JIeNlaTh ~ YepTeX U
HaxoJquTb COOTBCTCTBYIOIIUC IJIMHBI.
Brnagetb noHATHAMU CHHYCA, KOCUHYCA U
TaHTeHCA OCTPOTO yriia MPSMOYTOJILHOTO
TpeyroibHuka. Ilonmp3oBarbes  ATUMU
MNOHATUAMU JId PCHICHUSA MMPAKTUYCCKUX
3ajau.

Beruncnsate  (pa3iaudHBIME - CIIOCOOAMMU)
IOL[aAb TPEYTroJIbHUKA W  IUIOIIAIN
MHOTOYTOJIBHBIX (Uryp (MOJb3yscCh, I/
HE00X0TMMO, KaJIbKYJIITOPOM).
IIpumeHATH MOJTYYEHHBIE YMEHUS
B [TPAKTUYECKHX 3a]a4ax

6.5;
6.6;
6.7/6

Hcnonb3oBatk rpaduyeckue  MOJIEINU:
JEpEBO  CIy4alHOTO  JKCIIEPHMEHTAa,
auarpammsl DWiepa, YucaoBast npsmas

5.5/5

Pacnio3naBaTe OCHOBHBIE BHUJIbI YEThI-
PEXYrOJIbHUKOB, HUX DJIEMEHTHI, I0JIb30-
BAaTbCsl UX CBOMCTBAMH IIPU PELICHUU
r€OMETPUYECKHX 3a1a4

6.1/6

Pemate nuHENHBIE, KBaJpaTHBIE YypaB-
HEHUS W PpalUOHAIBHBIE YypPaBHCHMUS,
CBOASAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHHUH € IBYMs IEPEMEHHBIMU

3.1/3

N3Bnekatp u mpeoOpa3oBbiBaTh HMHGOP-
MaITUIo, IPEJICTABICHHYIO B BHJIE TaOIHII,
auarpamM, — TpauKoOB,  TPEACTaBISTH
JaHHBIE B BHIE TaOIUWIl, aUarpamw,
rpaduKoB

5.1/5

[lepexoauTb OT clOBECHOH (hopMymH-
POBKM 3agaud K ee anreOpandeckont
MOJIEIM C  TIOMOILIBIO  COCTaBJICHHUS
YPaBHEHUS] WM CHCTEMBl ypaBHEHH,
MHTEPIPETHPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a7a4n HOJTY4CHHBIN
pe3yabTaT

3.3/3

Haxonute  BeposSTHOCTH  Cily4allHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITUH, B TOM YHCJE B
ONBITAX C PABHOBO3MOXHBIMU DJIEMCH-
TapHBIMU COOBITUSIMHU

5.4/5

10 | 'eomerpus

11 | BeposTtHOCT U
CTaTUCTHKA

12 | 'eomerpust

Yactp 2

13 | YpaBHeHus u
HEpaBEHCTBA

14 | BepositHOCTE U
CTaTHCTHUKA

15 | YpaBHeHus u
HEpaBEHCTBA

16 | BeposTtHOCT U
CTaTUCTHKA

17 | Yucna u BbIUMC-
JeHus

[TpumeHsTh MOHATHE apUPMETHUECKOTO
KBAaJIpaTHOTO KOpHS; HaXOOUTh KBaJ-
paTHble  KOpHHM,  HCIONB3YyS  IIpHU
HEOOXOAUMOCTH  KaJIbKYJSATOP; BBINOJ-
HATH  TIpeoOpa3oBaHUS  BBIPAKEHHIHA,
COJIeprKalInX KBaJIpaTHbIE KODHH,
HCIIOJb3Ys CBOMCTBA KOPHEHN

1.2/1
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I'eomerpust

[IpuMeHsATh TOJTYYECHHBIC
MPAKTUKE: CTPOUTH  MAaTEMaTHYECKHE
MOJIENU JUI 3a/a4 PEaNbHOM JKU3HU U
nNpoBOAUTL COOTBCTCTBYIOIIIUC BbIYUC-
JeHUs ¢  TPUMEHEHHEM  TOA00HS
U TPUTOHOMETpHM  (IONB3YSCh, TI/Ie
HE00XO0IUMO, KATBKYIISITOPOM)

3gaHusg  Ha 6.10/6 |[[1 2

Bcero 3aganuii — 18, u3 Hux no yposHio cioxunoctu: b —15; I1—3.
MakcumanbHBIN IepBUYHBIN OaT — 24

Pacnpenesienue 3a1aHuil POBEPOYHOI PA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne YpoBeHb CJ10KHOCTH KoanuectBo Makcumaibibiii | IIpoueHT makcu-
3aJaHui 3aJaHui NnepBUYHbII MaJILHOT0 EPBUYHOIO
oasn 0aJ1J1a 32 BBLINIOJTHEHHE
3aJJaHU i JaHHOI'0
YPOBHS CJI0:KHOCTH
0T MAKCHUMAJILHOT0
MePBUYHOIO 0asIa
3a BCIO padory
1 bazoBriii 15 18 75
2 IToBBITIEHHBIN 3 6 25
Hroro |18 24 100

PexoMeHnganum no nepesBoay nmepBUYHBIX 0aJ10B
B OTMETKH N0 NATHOAIILHOM LIKAJIe

OTMeTKa [0 NATU0AIILHOM HIKAJIe

«2»

«3»

«@» <S»

[TepBuyHbIC 6AIITBI

0-6

7-12

13-18 19-24




BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen KOA

Yacte 1

= 6 3
@ Haiiure 3Ha4eHNE BBIPAKCHUS 3 (; - Z)

OrtBeT:

nin

Haiinure 3Hauenue Boipaxkenus 4,5-5,4—06,1.

OrtBer:

@ Peumite ypasuenue (5x—2)(3 —x) =0.

OrtBer:

@ OnmHo yncio Gobie Apyroro Ha 22, a ux npoussenenue pasHo —120. Haitaute 5TH yncna.

OrtBeT:

@ Ha uucnoBoit npsaMoii otMedensl uucia a u b . OTMeTbTe Ha MPSIMOI KaKyr0-HUOY/Ab TOUKY X Tak,
YTOOBI IPH STOM BBITIONHSINCH TPU yelnoBus: x—a >0, x—b<0 u a’x>0.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



Kopg,

YcraHoBHUTE COOTBETCTBUE MEXAY Tpabukamu QyHKIUN U popmyrnamu, KOTOpPbIE 3a1al0T 3TH

BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.
GbyHKIUY.

Ob6pazen
TPAOUKHN
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BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen KOA

HaiinuTe 3HaueHUE BHIPAKCHHS M A mpu x=+/3, y=-5,2.
8x xX+y

OrtBer:

Ha dectuBane BeicTymaroT rpymmsl U3 15 pa3sHbeix roponoB. Cpeau 3TUX TOPOAOB €CcTh ACTpaxaHb,
Bpsirck u Bonrorpaz. [lopsinok BeiCTyIuieHHs onpesensercs kpebueM. KakoBa BepoSITHOCTh TOTO,
yTO rpynna u3 AcTpaxaHu OyAeT BBICTYNAaTh paHblle TPYMbl U3 bpsHcka, HO MO3Ke rpynnbl U3
Bonarorpana?

OrtBeT:

Onun 13 yrioB napasuienorpamma pased 70°. Haiinurte Tymoi yros JaHHOTO
napajiesorpaMma.

OrtBer:

Ha xnerdaroii Oymare ¢ pasmepom kineTku 1x1 oTMedeHsl Touku 4 u B.
Haiinure paccTosiHre MEX1y 3TUMHU TOUKaAMHU.

OrtBer:

nin

B tpeyronsuuke ABC wusBecTHBI CTOpoHBl: AB =25, AC =40, BC =25.

Haiinure momans tpeyroiabuuka ABC.

OrtBeT:
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BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.
Ob6pazen KOA
@ Ha pucynke m3o00paxén rpad. Aus obBema 3TOT rpad, HE OTpHIBas ¢

KapaHjama OT JUCTa OymMarm M HE TPOBOJAS HHU 1O OJHOMY pPeOpy
nBaxael. C kakoil BepmMHbI AHS Hadajga OOBOAWTH rpad, €clii OHa
3aKOHYMJIA €r0 OOBOIUTH B BeplInHE £?

OrtBeT:

@ Vkaxure HOMCDP YTBCPKACHUA, KOTOPOC ABJIACTCA HCTUHHBIM BLICKA3bIBAHHUCM.

1) Jlrwo6oii mapanienorpaMM, B KOTOPOM JIBE CTOPOHBI PAaBHBI, SIBIISIETCS POMOOM.

2) JIro0oii 4eThIPEXYTOILHUK, B KOTOPOM JIBE TUATOHAIH PABHBI M NIEPIICHAUKYIISPHBI, SBISCTCS
KBaJIPaTOM.

3) Jlro6oii mapaienorpaMmm, B KOTOPOM TUArOHaIN PaBHbI, ABISETCS IPSIMOYTOIBLHUKOM.

4) B mro6oii Tpanernuu 00a yria mpu MEHbIIIEM OCHOBAaHUH TYIIBIC.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Maremaruka. 8 kiacc. ba3oBblil ypoBeHb.

O6paszen I'(Olﬂl

Yacrs 2
@ Peumite ypaBHenne 4x® +12x+9 = (x— 4)2 .

Perenue.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

Ha nuarpamme nipeacTaBiieHbI JaHHBIE O TOAOBOM KOJIMUECTBE 0caikoB B Mockge. 1o ropuzonTanu

yKa3aHbI I'OABI, @ II0 BEPTUKAIU — KOJIMYECTBO OCAAKOB, B MM.
1000

900

800 —

700 —

600 —

500 —

400

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

OTBeTHTE HA BOMPOCHI.

1) B xakue roael u3 ykazaHHOTro rnepuoja B Mockse 3a rof Beinano MmeHee 600 Mmm ocaikoB?

OrtBer:

2) IlpumepHo Ha ckoibko MM B 2021 rofy BeINano ocajakoB Oosblie, ueM B 20227

OrtBerT:

© 2026 denepanbHas ciayx0a Mo Hag30py B chepe 06pa3oBaHUs U HAYKH



BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen Konq

Paccrosinue mexxny nynkramu A 1 B no peke paBHo 45 kM. U3 nmyHkTa A B yHKT B 1o Teuenuro
PEKHU OTIpaBUIICA IUIOT, a Yepe3 Yac BCJIEH 3a HUM OTIIPABUIIACh MOTOPHAS JIOJIKA, KOTOpPasi, TPUObIB
B MMYHKT B, ToT4ac noBepHyna o6paTtHO U Bo3BpaTHiiachk B MyHKT A. K MOMEHTY BO3BpaleHUs JIOIKH
B MYHKT A miot npomuibul 32 kM. Haliaure cKOpoCcTh JOJKM B HEMOABUKHOM BOJE, ECIIU CKOPOCTb
TEUEHUS PEKU paBHA 4 KM/U.

Perenue.

OrtBer:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen I'(O,ﬂl

[IpaBunbHBIH UTpaTbHBI KyOMK OpocaroT nBa pasza. HaliauTe BEpOSTHOCTH TOTO, YTO CyMMa
BBINIABIIMX OYKOB OKaXETCsl He MEHbIIIEe 9.

Penrenne.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Han3opy B chepe 00pa3oBaHUs U HAYKU



BIIP. Maremaruka. 8 kiacc. ba3oBblil ypoBeHb.

O6paszen I'(Olﬂl

@ Haitagure 3HaueHne BbIpaKEHUS \/7 — 4\/5 + \/5 .

Perenue.

OrtBeT:

© 2026 denepanbHast ciryx0a 1Mo Han3o0py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen I'(O,ﬂl

B npsimoyroneHOM Tpeyronsuuke ABC ¢ runoteny3oit 4B nipoBenu Beicoty CD u buccexktpucy CL .
Haiigute Benmuuuny yrna DCL , ecnmu ZCAB = 25°. OTBeT JaiTe B rpagycax.

Penrenue.

OrtBeT:

© 2026 denepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKU



BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Kopg,

Ob6pazen
Cucrema onieHMBAHUSI IPOBEPOYHOI padoThI
Yacrtp 1
Homep 23|45 |6|7|8|9] 10| 11| 12| Horo
3a7aHus
banb 1 1 1 1 1 1 1 1 1 1 1 12

Homep 3ananus

IIpaBWjIbHbBII OTBET

28
1 N
18,2
2 0,4;3
3 —12 u 10 yum —10 mu 12
® | ® Py -
. | o >
4 a 0 x b
B kauecTBe BEpHOTO cleAyeT 3aCUHMTaTh JIFOOOH OTBET, IJIe TOYKA X JICKHUT
Mexay Toukamu 0 u b
5 2341
J34
6 I = I = I = I = I = } —e ; } >
0 1 2 3 4 5 6 7
mo0ast Touka Ha HHTEepBaJie oT 5,5 10 6
7 2,6
8 1
6
9 110°
J10
10 50151
300
11 A
12 3
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BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

CucreMa oueHUBAHMSI IPOBEPOYHOM PadOThI

Yactp 2
Homep 13(14|15] 16| 17| 18| Wroro
3alaHUsA
Basl 21212121212 12

Pemmre ypasuenne 4x° +12x+9 = (x - 4)2 :

Pemienne u ykazaHusi K OeHMBAHHUIO banabl
Pemenne.
(2x+3)2 =(x—4)2; 2x+3| =[x —4|; otkyma 2x+3=x-4 mbo 2x+3=4—x.
1
Kopnu ypaBHeHus: —7 uimm _
3
Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.
1
OtBer: —7; _
3
OOG0CHOBaHHO TTOJIYY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO PEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
NI
Xon pelieHust BEpHBIi, HO AOIYIIeHA BEIYUCIUTEIbHAS OIMNOKa
Pelienue He COOTBETCTBYET HA OJHOMY U3 KPUTEPHUEB, IEPEUNCIICHHBIX BBIIIIE 0
Maxcumanvroiil 6ann 2

© 2026 denepanbHas cioyx0a Mo Hag30py B chepe 00pa3oBaHUs U HAYKH




BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

Ha nuarpamme npeacTtaBiieHbl JaHHBIE O TOAOBOM KOJIMYECTBE 0cakoB B Mockse. [1o ropuzonTanu
yKa3aHbl TOJIbl, a 110 BEPTUKAJINA — KOJIMYECTBO OCAJIKOB, B MM.

1000

900

800 —

700 —

600 —

500 —

400

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

1) B xakue roapl u3 ykazaHHOTro rnepuoja B Mockse 3a rof Beinano MmeHee 600 Mmm ocaikoB?
2) IlpumepHo Ha ckonbko MM B 2021 rofy BeINano ocajakoB Ooublie, ueM B 20227

OtBeT M YKazaHud K OHCHUBAHUIO banasl

OTBeTHI:
1)2014r.,2019r.;
2) nro6oe 3nayenue ot 140 no 180 Mm

I[aHLI JABa BCPHBIX OTBCTA

JlaH TOMBKO OJUH BEPHBIN OTBET

ﬂaHBI HEBCPHBIC OTBCTEI

N — |

Maxcumanvuoviu 6ain

© 2026 denepanbHas ciayx0a Mo Hag30py B chepe 06pa3oBaHUs U HAYKH




BIIP. Marematuka. 8 kinacc. bazoBbiii ypOBEHb.

Ob6pazen Kolﬂl

Paccrositnue mexny nynkramu A u B o peke paBHO 45 kM. I3 myHkTa A B MyHKT B 110 TeyeHuto
PEKHU OTIpaBUIICA IUIOT, a Yepe3 Yac BCJIEH 3a HUM OTIIPABUIIACh MOTOPHAS JIOJIKA, KOTOpPasi, TPUObIB
B MMYHKT B, ToT4ac noBepHyna o6paTtHO U Bo3BpaTHiiachk B MyHKT A. K MOMEHTY BO3BpaleHUs JIOIKH
B MYHKT A miot npomuibul 32 kM. Haliaure cKOpoCcTh JOJKM B HEMOABUKHOM BOJE, ECIIU CKOPOCTb

TEUEHUS PEKU paBHA 4 KM/U.

Pemenune u YKazaHusA K OHCHUBAHUIO

Baaanl

Pemenne.
Jlonka xonmia B 00a KOHIIA B T€YEHHE 7 9aCOB, MOCKOJIBKY IUIOT MPOILIBLI IO TEYCHUIO
32 kM. O603HAYMB CKOPOCTH JIOAKH X KM/, TIOJy4aeM ypaBHEHHE
45 45
+ =7,
x+4 x-4
otkyza: 90x =7(x* —16); 7x* —90x 112 =0.

[TonyueHnHoe ypaBHEHHE UMEET €IMHCTBEHHBIN MOJOKUTEIbHBIN KOPEHb paBHbIN 14 .

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Ortser: 14 xM/4

O60CHOBaHHO MOJIyY€H BEPHBII OTBET

JlaH BepHBIN OTBET, HO PEIICHUE HETOCTATOYHO 0OOCHOBAHO.
N
Xop pelieHus: BEpHbIH, HO TOMyIIeHa BHIYUCIUTENbHAS OIINOKa

Pemenuie He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIE

()

Maxcumanvuoiu 6ain

[IpaBunbpHBIN WUrpasibHBIA KyOMK OpocaroT nBa pas3a. Haiinure BeposITHOCTH TOTO, YTO CymMMa

BBINABIINX OYKOB OKAXKETCS HE MCHBIIIE 9.

Pemenne u ykazanus K OlleHUBAHU IO Banxanl

Pemenue. 1 23 4 5 6
O6oznaunm A cobbiTHe «CymMMa O4KOB He MeHblmie 9. 1(2(3]4| 5] 6| 7
Bcero N =36 paBHOBO3MOXXHBIX HCXO0A0B. M3 HHX 2N 314150 61 7] 8
(A):IO ONaronpusATCTBYIOT COOBITHIO A . 3HAUUT, 3 415l6] 7! 8] 9
P(4)=N(4) ' =10=° 415]6]/7] 8] 9]10

5 N 36 18 617(8] 9]10]11
Orser: . 6l7[8]9]10]11]12

18
Bo3moxkHO Apyroe pemienue
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1
NJIn
XoJ1 pemieHus BEpHbIil, HO IOMYyIIEHA BHIYHMCIUTEIbHAS OMINOKA
Pemenne He COOTBETCTBYET HU OTHOMY M3 KPUTEPUEB, IIEPEUHCICHHBIX BBIIIE 0

Makcumanvhuiii 6ann 2

© 2026 denepanbHas cioyx0a Mo Hag30py B chepe 00pa3oBaHUs U HAYKH
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BIIP. Maremaruka. 8 kitacc. ba3oBrbrit
ypoBeHsb. O0pa3zery Kolﬂl

Haiigure 3HaueHne #I?Ipa&g@mﬁ\/g +

Pemenne u ykazanus K OlleHUBAHU IO Bananl
Pemenue.
2
Va-43+3+3=\/(2+3) w3423 +/3=2.
Bo3moxkHa apyrasi mocjae10BaTeIbHOCTDH AeHCTBH.
Otger: 2
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
nim
XoJ peleHus BepHBIi, HO AOMYIlIeHA BRIYUCIUTEIbHAS OIINOKa
PelmeHne He COOTBETCTBYET HU OTHOMY M3 KPUTEPHEB, IEPEUNCIICHHBIX BBIIIE 0
Makcumanvhuiii 6ann 2
B npsimoyrosnbsHoM Tpeyronbsauke ABC ¢ runoreny3oil 4B nposenu Beicoty CD u
ouccextpucy CL .
Haiinure Benuuuny yrna DCL , ecnmu ZCAB = 25°. OTBeT Aaiite B rpaaycax.
Pemrenue u ykazaHusl K OUCHUBAHUIO banibt
Pemenue. A
Tpeyronsaunk CDB mnogo0GeH TpeyroiabHuky ACB, MOCKOJIBKY 3TH
OpSMOYTOJIbHBIE TPEYrOJAbHUKH HMMEIOT OOLIM  OCTpBId  Yrou.
CnenoBarensno, ZDCB = ZCAB = 25°. buccektpuca CL nemut
npssMoid yroa Ha gaBa yriaa no 45°. Ilostomy ZLCB=45°wu
/DCL = ZLCB — ZDCB =45°—25°=20°.
Bo3moskHa 1pyras mocJjiea0BaTeJbHOCTh AeHCTBHIA. L
D
Otgert: 20°
C B
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
XoJ pelieHus: BEpHBIN, HO AOMYIIEHA BEIYUCIUTEIbHAS OMNOKa 1
Pelienue HeBEpHO MIIM OTCYTCTBYET 0
Makcumanvhuiii 6ann 2
Cucrema oleHNBaHUS BbINOJTHEHHUS Bceil padoThl
MakcumanbHBIN IEPBUYHBIN 0asuT 32 BBITIOJIHEHHE PAaOOThI — 24,
Pexomenoyemasn mabauya nepesooa 6annos 6 ommemxu no nAMubOALIbHOU WKALe
OTMeTKa 0 NATHOAIBHOM HIKaJIe «2» «3» «4» «S»
[TepBuuHbIE OaIITBI 0-6 7-12 13—-18 19-24




KoHTpoJ/ibHO-3MepuTe/IbHbIE MATEPHUAJIbI IJIS1 IPOBEACHUS MPOMEKYTOYHOM
aTTecTallMy 10 MaTeMaTHKe 32 Kypc 9 kiacca B gopMe HTOroBOM
KOHTPOJIbHOI padoThI

XapakTepucTHKa CTPYKTYpPhI U coaepxanuss KUM

KWM coctosT u3 2 gacTei, COOTBETCTBYIONTUX 0a30BOMY U MTOBBIIICHHOMY YPOBHSIM.

[Ipu nposepke 06a30BOH KOMIETEHTHOCTH OOY4YaroLIUecs IOJDKHBI MPOAEMOHCTPUPOBATH:
YMEHUE

-COKpalaTb IIpOGI/I 1 U30aBUTHCA OT HppalOHAJIBHOCTU B 3HAMCHATCIJIC,

-pelnTh JIMHEHHOE U APOOHO-PAlMOHAIIBHOE HEPABEHCTBO;

-pelnTh KBapaTHOE YpPaBHEHMUE;

- CpaBHUBATh BBIPAXKECHMSI, COIEPIKALLUE CTETICHN;

-pelInTh CHCTEMY YPaBHEHMIA; CTPOUTH rpaduK KBaApaTUUHOW (QPYHKIIMH U ONPEACIATH MpU
KaKuX 3HA4YCHHAX X q)YHKHI/Iﬂ IMPUHKUMACT OTpI/IHaTe.T[BHBIG( HOJTO}KI/ITGJ'IBHBIC) 3HA4YCHMUA,

-BBIYUCIIATH N-bI WIEH U CyMMBI N-NIEPBBIX YWIEHOB F'€OMETPHUECKON MTPOrpeccuy;

-pCIINTH TCKCTOBYIO 3a/la4y Ha JABUKCHUC.
Yacts 2 HampaBieHa Ha NPOBEPKY BIIAJCHUS MaTEpHUaJOM Ha IOBBIIIEHHOM ypoBHE. Eé
Ha3Ha4YeHHUe — pelleHNe TeKCTOBOH 3a1a4un( CKOPOCTh, BPEMsI, PACCTOSHUE).

KHM conepxut Bcero 8 3a1anuii.

Pacnpenenenue 3aganuii KUM 1no ypoBHIO CJI0KHOCTH: (TOJBKO g paOOT B MUCHMEHHOU
bopme)

YpoBeHsb 3a1aHus KomuuectBo NoNe 3agannii
3aJaHuN
bazoBrri 4 Nel(a), Ne2(a), Ne3, Ne4, No5, Ne6,
No7,
[ToBbIICHHBIH 1 Ne 1(6),2(6),8

®opma aTTecTalMU: KOHTPOJIbHAS paboTa
IIpoao/IKUTENBHOCTH IK3aMeHa: Ha BBITIOJIHEHUE paboThl 0TBOAUTCS 40 MUHYT.

JlonmosHUTEIbHBbIE MATEPHUAJILI U 000PYy/I0BaHME:

Ha aTTectanmonHo# paboTe 1o MaTeMaTUKE YYaIIHICs UMEET MPABO MCIOIb30BaTh JIMHEHKY,
KapaHJanml.
CucremMa OlleHMBAHHSA BHINOJHEHUS OT/IeJbHBIX 32/IaHUI U ATTECTAIIMOHHOI PadoThI B

HeJa0oM

[IpaBwiIbHOE BBIMONHEHWE KAXKIOTO 3a1aHusi omneHuBaercs | OGammom. [lpu 3ToM Kaxmblit
myHKT Nel No2, No3, No4, maet 0,5 Garuta; kaxapiid myHKT NeS, Ne6, No7, naer 1 Gam.

3anmanusi, oleHUBaeMbie | OallIoM, CUMTAIOTCS! BBIIOJIHEHHBIMH BEPHO, €CITU BBIYMCIICHUS
BBITIOJTHEHBI BEPHO W MPUBEIET MPaBUILHBIN OTBET.

bannel, moixyyeHHbIe 32 BEPHO BBINOJIHEHHBIE 3a/IaHUsI, CYMMUPYIOTCS.

MakcumanbHbIM 0asut 3a paboTy B 11eJI0M — 7 0asuIoB.




[[Ikana mepecyeTa CyMMapHOTO Oajiyla 3a BBIMOJHEHHE aTTECTAIlMOHHOW pabOTHI B IIEJIOM B
OTMETKY:

OTMeTKa Mo MATHOAIUIBHON IIKAJIEe 2» «3» «y «5»

CymmapHsIil 6amt 3a paboTy B 11eJI0M 0-3 3,5-4,5 5-5,5 6-7

KN MpbI npoMe:XKyTOYHOM aTTeCcTAlMU 0 ajredpe 9 kiacc

TEKCT KM (2 BapuanTa)
IBapuaHT
1. Coxpatute apo6s. (10)

9x2—x 6) 174+ /30
18x V15+v2

a)

2. Pemmre HepaBeHcTBO. (10)
a) 6x -7 =28x + 7. 6)

3. Pemmre ypaBuenue. (0,5 0)
x?-10x +25=0.

(x+4)?
x2-9

0

4. CpaBaure 46,28 +10°u 4,627 « 108. (0,5 6)
5. Pemmute cuctemy ypaBHeHuii (10)
10x +y=-2
{—y + 14x = —10

6. Tlocrpoiite rpaduk GpyHKuuM y = -x> +1. YKa)uTe, IpU KAKUX 3HAYEHUAX X QYHKIHS
NpUHUMAeT  OTpHIlaTelbHbIC 3HaYeHUs. (10)

7. B reomeTrpuydeckoi Nporpeccuu BTOPOM WieH paBeH 15, a 3Hamenatens paBeH 3. Haitaure
YeTBEPTHIA  WICH ATOM MPOTPECCUU U CYMMY NEPBBIX YEeTHIPEX e€ wieHoB. (10)

8. U3 nynkta A B myHKT B, paccrostnue Mmexny kotopeiMu 80 KM, BbIeXall BeJlocuneaucT. Yepes
40 MHHYT BCJe]l 32 HUM BbIeXall BTOPOHM BEJIOCUTIEANUCT U MPUOBLT B MyHKT B Ha 20 MUHYT pa
HbIlIe TIepBOro. OnpeaenuTe CKOPOCTh KaXkI0T0 BEJIOCUIIETUCTA, €CII U3BECTHO, UTO MEPBBIH
€Xall Co CKOPOCTBIO, Ha 4 KM/4 MEHbIIIEH CKOPOCTH BTOPOroO. (10)

2 BapuaHT

. Coxpature npo6sb. (10)

4x%—x 6)16+2\/39
6x V13+/3

a)

. Pemure HepaBenctBo. (16)

a) 3x-8>8x-3. 6&

<0
x2-36

. Pemmre ypaBuenue. (0,5 06) X2+ 14x + 49 = 0.
CpaBuute 4,567 ¢ 10°u 45,76 « 10®



Pemmmre cucremy ypaBHeHUI
3x+y =13

{—y +4x =15
[ocTpoiite rpadux GpyHKIuN y = -1+x%. VKaxuTe, IpU KaKKX 3HAYEHHUAX X (yHKIHA
MIPUHUMAET OTpHIIaTeIbHbIe 3HaueHus. (10)
B reomerpuueckoii mporpeccuu BTOpoi wieH paBeH 12, a 3HameHarenb paseH 3. Haliqure
MSATBHIN YJIeH 3TOM MPOTPECCHU U CyMMY HEpBBIX ISTH €€ uieHoB. (10)
. W3 nynkra A B myHKT B paccrosinue Mexay KoTopbiMu 18 KM, BbIeXaJl IEPBBIA Beaocuneauct. U
epes 30
MHHYT BCJIe] 32 HUM BbI€XaJl BTOPOU 1 MpuObLI B TyHKT B Ha 30 MmuH
panb1ie nepBoro. OnpenenuTe CKOPOCTh Ka)XA0ro BEIOCUIIEANCTA, €CIIM U3BECTHO, YTO NEPBBIN
€Xxajl co CKOpOCTbIO, Ha 3 KM/4 MeHbIIel ckopocTu BToporo (10)

Kittoun x Texety KM
Ne Bapmuanr 1 Bapmuant 2
Salail | o per OTtBeT
b
1 9x —1 4x -1 6 \/— \/—
a)T 6)\/1_5+\/§ a)) P ) 13+v3
2 a) (-00;-1];  6) (-3;3)U{-4} a) (-0;-1];  6) (-6;6)V{-7}
3 a) x=5 X=-7
4 46,28 + 10°> 4,627 + 108 4,567 + 10° <45,76 + 108
5 (-5:3) (4:1)
6
7 B4=135, S4=200 Bs=324, Ss=484
8 20 km/4, 16 KM/Y 9 kM/4, 6 KM/Y




