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COJEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie uncia. CpaBHEHHE, YMOPAJIOYMBAHHE U apU(DMETHUYCCKHE
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajJbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YHCIa B
JNECATUYHON MO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYECKUM criocoOoM. Perenue 3a1ad u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApOoOH, HA MPOLEHTHI, IPUMEHEHUE OTHOIICHUMN
U TpONOpIUN MNpHU pPEIICHUW 3a7ay, pelieHuEe 3aj]ad Ha JABWKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

HenumMocTb nenbix uynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHple M HEYETHBIE uuncna. [IpuszHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku nenMMOCTH CyMMBI H
MPOU3BEACHUS LIEIIBIX YHCEII IIPU PEIICHUH 33/1a4 C MPAKTUYECKUM COJICPIKAHUEM.

HaunGonpimuii o0mumii 1enuTels 1 HauMeHbIIee o01ee KpaTHOE JIBYX YHCE.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Jenenue ¢ octaTkoM. AprdMeTHIECKHE ONepallii HaJl OCTaTKaMHU.

AnredpanvyecKue BbIPpaKEHUA

BripakeHne ¢ mnepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXIY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaNueCKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onuowiensl. OHOWICH cTaHAAPTHOTO BUja. CTEneHb OHOYICHA.

Muorounensl. MHOroujieH CcTaHaapTHOro Bujaa. CTEneHb MHOTIO4WICHA.
CrnoxeHne, BBIYMTAHUE, YMHOXKCHHE U JeieHre MHoroudieHoB. [IpeobpazoBanue
LEJIOTO BhIpaXkeHus B MHOTOUIeH. KopHU MHOrOUsIEHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, Ky0 CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKEHHUH, Pa3HOCTH
KBaJpaTOB JIByX BBIPQXEHUM, MPOU3BEICHHE PA3ZHOCTH U CYMMBI JIBYX
BBIPQXXEHHI, CyMMa U pa3HOCTb KyOOB JIByX BBIPayKE€HUII.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKHM. MeTo1 rpynIupoOBKH.

YpaBHeHUs U HEPABEHCTBA



VYpaBHeHue ¢ o1HO# nepemeHHoil. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHUI
C OJHOM TIEPEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHW. YPAaBHEHHE KaK
MaTeMaTH4YECKasi MOJAEINb PEAIBHOW CUTYAaLNH.

JIuHeHOE ypaBHEHUE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHUs. PenieHne TEKCTOBBIX 3a7ad C IMOMOULIBIO JIMHEWHBIX YPaBHEHUU.
JIuneliHOE ypaBHEHME, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTO ypaBHEHUS C IBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JAByMs
nepeMeHHbIMU. PellleHne cucTeM JIMHEWHBIX YpaBHEHUN C IBYMsI IIEPEMEHHBIMHU
METOAOM TIOJCTAHOBKM M METOJIOM cilokeHusa. Cucrema JAByX JIMHEWHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallNH.

DOyHKUIMHA

KoopanHara Touky Ha npsimoi. YucnoBbsle MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpssmoyrosibHast cucteMa KoopAuHAT. AOcuucca W OpJauHATa TOYKMA Ha
KOOPJIMHATHOM MIockocTh. [Ipumepsl rpadukos, 3aganHbix popmyiamu. UteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEM.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXay BenuuuHamu. [loHsTHE (QyHKUMU.
OyHKIUS Kak MareMarhueckas MoJeNb peanbHoro mnpouecca. OO6nacTb
omnpeneneHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3agaHus (QyHKIUU.
I'padux bynkuuu. [ToHATHS MakCUMyMa ¥ MUHHUMYMa, BO3PACTaHUS M YOBIBAaHUS
Ha [IPUMEPAax peabHbIX 3aBUCUMOCTEN.

Jlunentnass Qyukmus, e€ cpoiictBa. ['padux nuneitHoM ¢yHkiuu. ['padux
¢yskumu Y = |X|. Kycouno-3a1anubie QyHKIINN.

8 KVIACC

Yucia v BBIYUCICHUSA

KBaapatubie kopHu. ApudmMeTrnuecKkuii KBaApaTHBIN KOPEHb U €r0 CBOMCTRBA.
[TonsiTne wppammoHaIBLHOTO 4Yuciaa. JIeWCTBHS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
quCell.

IIpencraBneHuss O PACHIMPEHUSX YHCJIOBBIX MHOXKECTB. MHOXeCTBa
HaTypalbHBIX, ILEJIbIX, PALHOHAIBHBIX, JCHUCTBUTENbHBIX uucen. (CpaBHEHUE
yrcen. YucmoBble NPOMEKYTKH.

HeiictBusi ¢ ocrarkamu. Octatku creneHed. [IpuMeHeHue OCTaTkoB K
PEUIEHUIO YPABHEHUM B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pa3zmepsl OOBEKTOB OKPYKAIOIMIETO MHPA, UIUTEIBHOCTH IPOIIECCOB B
oKpy:karoieM mupe. CTaHIapTHBIN BUJ YKCIIA.



AJiredpanveckue BbIpaKeHUS

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHs] TMEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi Japoou.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE allreOpanyeckux JapoOeil.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanunonanbHbie BBIPAKCHU. ToxecTBEeHHbBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAKECHUU.

JonycTuMble 3HAa4€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUM, Coiepk X apupMeTUIECKUE KBAJPATHbIE KOPHH.

Crenenb ¢ 1enbiM TOKazateneM W e€ cBoiictBa. IIpeoOpazoBanue
BBIPAXEHUU, COAECPIKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmysia KOpHEH KBaJpaTHOTO YypaBHEHMS.
Kosm4ecTBO NeMCTBUTENBHBIX KOPHEW KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJIpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE C mapaMeTpoM. Pelenne TEKCTOBBIX 3a/1a4 ¢
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palinoHabHblEe  ypaBHEHUs. PemieHue  JpoOHO-palMOHaIbHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalis ypaBHEHHI ¢ 1ByMs [IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloKeHUe
U YMHOXXCHHME YHCIOBBIX HEpaBeHCTB. OLEHUMBAHME 3HAYECHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIEHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJTHOW MEPEMEHHOW M MHOKECTBA €T0 PELICHHM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTHU
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PerieHne TEKCTOBBIX 3alay C
TMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUU

OO0acTh onpeseNieHnsi 1 MHOXKECTBO 3HaueHH (yHKimnu. CriocoObl 3a1aHus
bynkunid. ['padux dynkuun. Urenune cBoiictB GpyHkuuu no e€ rpaduky. [Ipumepsi
rpadukoB (GyHKIHHA, OTPa)KaIOIIKUX peabHbIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUW, ONMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
IPOMOPIHUOHATIBHBIE 3aBUCUMOCTH, UX TPaPHUKH.

Oyukiun Yy = kx, y = kx + b, y = kix, y = X3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3a1annbie GyHKIUU.



9 KIIACC

Yuciaa v BIYMCICHUA

Kopenb n-i1 crenenn wu ero cBoicrtBa. CTENEHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJireOpanveckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COIEp)KalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUsl BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
palMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUIICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOAOB PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpa)MyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHU.

Pemenue cucreM ypaBHEHHH C IByMs IIEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHHH C JIByMs mNepeMeHHbIMH. ['paduueckuii meron
pELIeHUs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHU ¢ JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX ypaBHEHW C JByMsl MEPEMEHHBIMU KaK MOJENb peaJbHOU
CUTYyaluu.

HucnoBsle HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoOB. MeTOJl MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METO/1 pEUICHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIUU

Oynkuug.  CpoilctBa  QyHKUMA:  HylId  (QYHKIHHM,  MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHHsl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUs (PYHKIINH.

KBagpatnunas ¢yuknus u e€ cBoicTBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpaTuuHol ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (PYHKIHH B
3aBUCUMOCTH OT €& ko3 duuuenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadukoB QYHKIHI C MOMOIIBIO IIPEOOPa3OBAHMIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.



Oynkuusa Y = X" ¢ HaTypaldbHBIM MOKa3aTesneM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[TonsiTue uymcnoBoil mocnenoBarenbHOCTH. KoOHEUHbIE U OECKOHEUYHBIC
1oCJIeN0BaTENbHOCTH.  OrpaHMyYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiasl)  mociyiefoBareabHOCTh.  CrocoObl  3a1aHust
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. PopMmysibl N-ro  yjieHa
apumeTnyeckol U reomeTpuyeckoi mporpeccuil. @opMynbl CyMMBbI MEPBBIX N
YJICHOB apU(PMETUUYECKON U T€OMETPUUYECKON Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

IIpencraBiieHrne O CXOAUMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
0eCKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron maremarndeckor MHAyKIMH. [Ipocreiimme npumepsl.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECNEeYMBAET U3YUEHHUE IPYTUX TUCUUIUINH KaK €CTeCTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O00pa3oBaHWsT W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM oobmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUs  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEMCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHrne Kypca anreOppl 00ecrneurnBaeT Pa3BUTHE JIOTHUYECKOIO
MBILUIEHUST OOYYalOIIMXCs: OHM MCIONb3YIOT JAE€AYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpearnoigaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOMN
NEATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENIbHOE pEIIeHUE 3aaad
00yUaroLUMUCH SBJSIETCA pealin3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B cTpyktype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3YYEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Uucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkiun». Kaxnas U3 3TUX COAepKaTeIbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYXKaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00IIIEro
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUM. Airedpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTHKU KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrO MHpa. B 3agaun oOydeHuss anreOpe BXOIAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJI€EHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenui. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHUE€CKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4aronMMHCS 3HAaHUN O (PYHKIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUyecKkoro, BHOCUT BKIaJd B (HOPMUpPOBAHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YrinyOnéHnbiit Kypc anreopsl XapaKkTepu3yeTcs U3yUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MAaTeMaTH4ecKoro mojaenupoBaHusd. [lpm
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHUSI, Pa3BUBAIOT MATEMAaTUUYECKYI0O HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W y4aT UX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIICHUS] 00YYarOIUXCSl.

CornacHo yueOHOMYy MmiIaHy B 7-9 Kkjaccax wu3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMs, HMCCIEAOBAHMSA, OKCIEpPUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHUBepPCAJbHbIE YueOHbIe 1eiiCTBHSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
pe3ybTaTHI:

Yucaa 1 BBIYMCIEHUSA

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3alMCH YUCENl K JIpyrod (ImpeoOpa3oBLIBATH
JECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJbHBIX YHCEII, MHOXKECTBA 1IEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MNpHU PEUIEHWU 3a/ad, IPOBEIACHUU
pacCy>XJI€HUN U 10Ka3aTEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHANIbHBIC YUCIIA.

BreinonHaTh, coueras yCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpAJIbHBIMU MMOKa3aTE M.

HaxoauTh 3Ha4YeHUsI YMCIOBBIX BBIPAXXEHUM, COAEPXKAIIMX PallMOHAJIbHBIC
Yycia W CTENEHW C HaTypaJibHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
IIPY PEIICHUH PAKTUICCKUX 33719 U 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

OKpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONW CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIUHCIICHUN, OLIEHKY 3HAYECHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEIICHUH MTPAKTUYECKUX 3a7ad.

Pemate TekcToBBIE 3amaund  apU(OMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyTrHue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHun 3aaad.

Pemate nmpakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHHs 3a7a4 ¢ YYETOM OTPAHUYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTENIN HATYPaAJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBINEE O0INee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIAYJI, IPUMEHATh CBOWCTBA
CpPaBHEHMI IO MOJTYJIIO.

AuredpanvyecKue BbIPpaKeHUA

BripaxkeHus ¢ nepeMEeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HUcnonb30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAXKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouneHs!.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHU (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUMCICHUM.

OCyILIEeCTBIATh PA3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOILBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEIsMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
nepexojia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, siBIsieTCA
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TongOupaTe nOpuUMEpHl TApP YKCEN, SBISIIOIIUXCA PEIHIEHUEM JIUHEUHOIO
YpPaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4EeHHBIN PE3yJIbTaT.

DyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOWCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE M HAaUMEHbIIEEe
3HauYeHUs (PYHKIIN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHn  3a7a4 U3 APYyTuX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00yuenus B 8 ki1acce 00y4aromuics MOTYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YUCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUpPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIA
KBAJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YMCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOINUMOCTH KaJIbKYyJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emMMoCTb.

CBoOOIHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyYMMBI U IIPOU3BENCHUS 110
JTAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o01eMy 3HaMeHaTelto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKux IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHHUM JIs pEHICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe qomycTrumblie 3Ha4YE€HHS] IEPEMEHHBIX B BBIPAXKEHHUSIX, COAEPKAIINX
apu(MeTnyecKkue KBaJapaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KkBajipaTHbIC ypaBHEHHUSI.

Pematb 1poOHO-paliMoOHaNbHbBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUN (yCTaHaBIWMBaTh, HWMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHUW PEIIEHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyo WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpouth rpaduku GyHKUUN , ONUCHIBATH CBOMCTBA YHMCIOBON (DYHKIHMH 10
e€ rpaduky.

K koHIiry oO0yueHust B 9 ki1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
PE3yJIbTATHL:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmEepupoBaTh MNOHATUSAMM: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTEJNeM, MCIHOJb3yd MNpU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0oOOIHO oOMEepUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IPOOHO-pAIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pewars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemats cucreMmsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS I[EPEMEHHBIMU U
CUCTEMBI [IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.



[IpumMeHsaTh METOABl PABHOCHIBHBIX MPEe0Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

Pemiath ypaBHEHHUs, HEpPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOANTE WCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  ajJireOpamndeckuM CHocoOOM C  TMOMOIUIBIO
COCTaBJICHUS YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CB0oOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKU, TpsMas MOPONMOPIMOHATIBLHOCTh, JIMHEWHAss QyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HyIM (GYHKIHUUA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacCTaHUs © YObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peasibHOM XU3HU, PU3UKU, TCOMETPUH.

Onpenensath MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Crpouth rpadux KBagpaTUYHOM  (YHKIIMU, OINUCHIBaTH CBOMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (QYHKIIMM 1JIs pEIISHUs 3a/1a4.

Ha npumepe kBaapatuuHoit GyHKIMH cTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmocTpupoBaTh € TMOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmeruyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: TTOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIIBI N-TO WICHA, PEKYyPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAb30BaHWEM (GoOpMya N-TO  dieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPEeCCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI MOCJIEIOBATEIFHOCTH TOYKAMHU Ha KOOPJWHATHOM
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
qHCIie 3a/a4d U3 PEATbHOMN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, U(PPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Korrpomsusre  MpaxTiseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI

1 UMCJIA U BBIYUCIIEHU . 11 1 bubnnoreka [HOK
PanmonaneHblie yncna (MOBTOpEHUE) https://m.edso0o.ru/77e09b13

5 OVYHKIMU. Koopaunatel u 17 1 bu6mmorexa [IOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13

3 AJITEBPAMYECKUWE BBIPAXKEHU . 7 bubnuorexa [JOK
BrIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHH%IlCMCTEMLI 10 1 bubmuorexa [JOK
YPABHEHUMU. Jluneiinbie ypaBHEHUS https://m.edso00.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHHA. Crenens ¢ 6 bu6mmoreka [IOK
HaTypaJIbHBIM II0Ka3aTeJIeM https://m.edsoo.ru/77e09b13

5 AJITEBPAMYECKUWE BBIPAYKEHU . 23 1 bubnmnorexa [JOK
MHorouneHsl https://m.edso0o.ru/77e09b13

7 AJITEBPAMYECKHWE BbIPAXXEHU . 14 1 bubmuorexa [JOK
DopMyJIbl COKPAILIEHHOTO YMHOXEHUS https://m.edsoo.ru/77e09b13

bubnunorexa [JOK

8 UNCJIA U BBIUMCJIEHUS. JTenumocTh 10 https://m.edsogru/77e09b13

9 OVYHKIUUN. Jluneitnas GyHKIus 16 1 ngi;ﬁfg;gﬁﬁkogbm
YPABHEHI/I}E N CUCTEMBI Bu6miorexa [IOK

10 YPABHEHHMMU. Cucremsl IMHEHHBIX 14 1

YpaBHEHUI

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001EeHNE, 8 bubmuorexa [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/77e09b13

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnunoreka [HOK
HepaBencrtBa https://m.eds00.ru/6d40b704
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.eds00.ru/6d40b704
YPABHEHHWSA 1 HEPABEHCTBA. bubmuorexa [JOK
3 17 1
KBanpartHbie ypaBHEeHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXXEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHaNbHbIe BHIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
JIpoGHO-palmoHaNbHbIe YpaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
OYHKINU 1 1
6 YHKI > https://m.edso00.ru/6d40b704
AJITEBPAMYECKUWE BBIPAYKEHU . bubnunorexa [JOK
7 14
Crenenu https://m.edso00.ru/6d40b704
bu6nmoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 06001IEHNE, 10 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0



https://m.edsoo.ru/6d40b704
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L OYHKLMH 25 1 https://m.edsoo.ru/133deaba
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuoreka [{OK
KBagparusle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1 bubmmoreka [JOK
N IMPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKHWE BbIPAXKEHU . 12 1 bubmuoreka [{OK
Crenens C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS bubmmnoreka HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0



https://m.edsoo.ru/133deaba
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3y4eHusi oOpa3zoBaTe/bHbIE pecypchl
padoThI padoThI

1 IToBTrOpenue. Panmonaisusie 1 bubnuoreka [JOK
yucna https://m.eds00.ru/33926902
[ToBropenue. CpaBHeHuUE,

5 YIOPSAOYUBAHUE U 1 bu6nmorexa LIOK
apudmeTnuecKkre AeUCTBHS C https://m.edsoo.ru/fba3fad7
palMoOHATBHBIMH YHCTIAMU

3 IToBTOpenue. Yucnoras npsamas, 1 bubnuoreka [{OK
MOAYJIb YHCIIa https://m.edso0.ru/2a6f552b
IToBropenue. IIponeHTsl,

4 3aIUCh IIPOLIEHTOB B BUJIE 1 bubmmnoreka HOK
npobu u 1podu B BHUIE https://m.edsoo.ru/eeee7517
MIPOLIEHTOB

5 [ToBropenue. Tpu oCHOBHBIE 1 bubmmnoreka HOK
3a7a4¥ Ha IPOLEHTHI https://m.edsoo.ru/a8dd2elf
IToBTOpenue. Tpu OCHOBHbIE bubmuoteka [IOK

6 1
3a7a4¥ Ha MIPOLEHTHI https://m.edsoo.ru/ae009860
IToBrOpenue. Pemenne

7 TEKCTOBBIX 3a]1a4 1 Bubmmorexa [IOK

a https://m.eds00.ru/73459c0c
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpenue. Pemenune 3a1ay u3
. bubnuotexa [JOK
8 peaJIbHOM MPAaKTUKK HA 4acTH, 1

IpoOu, MPOLEHTHI, TPUMEHEHHE

https://m.edsoo.ru/e8f7b535
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OTHOILIEHUN U IIPONIOPLUH IIPH
peLlIeHnH 3a1a4

IToBropenue. Pemenne 3anay us3
peanbHON NPAaKTUKU HA YACTH,

9 00H, IIPOLIEHTEI, IPUMEHEHNUE buGnuorexa [IOK
ApODH, TP UH - 1P . https://m.edsoo.ru/1125b3e3
OTHOIICHUH U TPOTIOPIIUHA MPU
pelieHuy 3a1a4y
IToBrOopenue. PeanbHble
10 3aBUCUMOCTH; PEIICHHE 3a/1a4 bubnnorexa [JOK
Ha JIBIDKEHUE, pa0doTy, MMOKYTIKH, https://m.edsoo.ru/f3clcefa
HAJIOTH
1 KontponbHas paboTa mo teme bubnnorexa [JOK
"ParpoHanbHble yncia” https://m.edsoo.ru/577c44c3
12 Koopanuara Touky Ha OpsIMOIt Bubmiorexa OK
pa p https://m.edso0.ru/75e¢93948
bu6nmorexa LIOK
1 q
3 MCTIOBBIC IPOMEXYTIH https://m.eds00.ru/bcbb7941
bu6nmorexa LIOK
14 q
HCHIOBBIC TPOMEAKYTIH https://m.edsoo0.ru/f6¢6070c
Paccrostaue mex BYMSI
15 TOYKaMH KOO I/IJ}IIZTJ;O};I bubnnorexa [IOK
. P https://m.edsoo.ru/7efdfd1c
psIMON
[IpsmoyronbHas cucrema
16 KoopauHaT. AGciucca u bubnunorexa LIOK
OpJIMHAaTa TOYKU Ha https://m.edsoo.ru/b9eded96
KOOPJMHATHOM TIOCKOCTH
[IpsmoyronpHas cucreMa Eus OK
17 KoopAuHaT. Abcuucca u nommorera L

OopAnHAaTa TOYKHU Ha

https://m.edsoo.ru/b32bcda3
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KOOPJAMHATHOW INIOCKOCTH

18 [Tpumepsl rpadukoB, 3aJaHHBIX bubnmnoreka HOK
dbopmyamu https://m.eds00.ru/8e566725
19 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
bopmynamu https://m.eds00.ru/8e566725
20 UYrenue rpaukoB peabHbIX Bbu6muoteka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/add42ela
21 O yHKIMOHAIBHBIE 3aBUCUMOCTH bu6nmorexa LIOK
MEK]1y BEJIMYMHAMU https://m.eds00.ru/399486d6
Ilonsarue dynkunu. OyHKIINUA
22 Kak MaTeI\f[i;.};I/I‘ILeICKa}I 131,0 :J'IL bubmorexa OK
a https://m.edsoo.ru/d08d33da
peanpHOTOo Ipolecca
Ilonsarue dynkunu. OyHKITHA
23 Kak MaTel\f;}”[I/IIII;CKaﬂ N}IIO GIDIJII) bubmorexa HOK
A https://m.edsoo.ru/ec27f703
peanpHOTOo Ipolecca
Ilonsatue dynkumu. OyHKITHA
24 Kak MaTel\g;}”’[I/I‘IIéCKaSI hil(l){ :J'II) bubmorexa HOK
A https://m.edsoo.ru/b951dcc6
peanpHOTOo mpolecca
o5 Ob6nacTh onpeneneHus u bubnmnorexa [JOK
00JacTh 3HaUYCHUM (PyHKITIH https://m.edsoo.ru/b51c9ad0
26 OO6nacTh onpeneneHus u bubmuoreka [IOK
o01acTh 3HaUeHUH QyHKIUU https://m.edsoo.ru/f7bde192
bubmmoteka IIOK
27
Criocobst sananms GyHKiH https://m.edso0.ru/84d1f13d
but6mmoreka [IOK
28 r
padui dyriciun https://m.edsoo.ru/17e3cf26
29 KonrtponbHas pabora no Teme bu6muoreka [JOK

"Koopaunatsl u

https://m.edso0.ru/69768400
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rpapuku. Oyaxmmum"

Bripaxkenue ¢ nepeMeHHbIMU.

30 3HaueHHE BBIPAKEHUS C bubmmorexa [IOK
p https://m.edsoo.ru/f4ad2f98
MIePEeMEHHBIMU
BripaxkeHue ¢ nepeMeHHBIMH.
31 3HaueHHE BRIPAKCHUS C bubmmorexa [IOK
p https://m.edsoo.ru/637eaf29
MepeMEHHBIMHU
BripaxkeHue ¢ nepeMeHHBIMH.
32 3HadeHNE BHIPAXKCHUS C bubmorexa HOK
P https://m.edsoo.ru/4a51a482
MepeMEHHBIMHU
[IpencraBnenue 3aBUCUMOCTH
33 MEX1y BEJIMYMHAMU B BUE buGnuorexa [IOK
Y https://m.edsoo.ru/b50dfb83
dbopMyIibI
[IpencraBnenue 3aBUCUMOCTH
34 MEK/1y BEIMUMHAMU B BU/JIE bubmorexa [JOK
oy a https://m.edsoo.ru/d455ec7d
(bopMyIIbI
bu6nmorexa LIOK
B
35 PIMHCIICHHA 110 GOpMyIam https://m.edso0.ru/21329819
bu6nmorexa LIOK
B
36 PIMHCIICHHA 110 GOpMyIam https://m.edso0.ru/a19718d5
YpaBHeHuE ¢ OHOU
37 nepemenHoi. Kopenn bubmorexa HOK
P - oP https://m.edsoo.ru/2cfa2578
YpaBHCHHUS
38 CBoiicTBa ypaBHEHHI ¢ OTHOM bubnmnoreka [JOK
MepEeMEHHON https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHI ¢ OJHOM bubnuotexa [JOK
[IEPEMEHHOMN https://m.edsoo.ru/42fc80d4
40 PaBHOCHUITBHOCTH YpaBHEHUI bubnuotexa [JOK
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YpaBHEHUE KAk

https://m.edsoo.ru/941ec3c5

41 MaTeMaTh4yeckas MoJieib bubmmorexa [JOK
N a https://m.edsoo.ru/bala9158

peasibHOM cUTyaluu

42 Hucnno KopHen JIMHENHOTO bubnuoreka [JOK
YpaBHEHUSA https://m.eds00.ru/265c6984

43 Yucno KkopHel TMHEMHOTO bubnmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/7bfla6f2
Pemennie TekCTOBBIX 337124 €

44 MTOMOIIBIO JTHHEHHBIX bubmorexa [JOK

B . https://m.edsoo.ru/3f47df53

ypaBHEHUN

45 Jlunelinoe ypaBHeHHE, bubmmoreka [JOK
CoZIepIKalllee 3HAK MO ISt https://m.edsoo.ru/5e622ca5
KonTponbHas pabota no Temam

46 "Bripaxxenus ¢ nepeMeHHbIMU" bubmorexa HOK
. pa P " ’ https://m.edso0.ru/0a2d19c8

JInneliHbIe ypaBHEHHS

47 Crenensb ¢ HaTypaJlbHBIM bubnuoreka [IOK
IOKa3areyieMm https://m.edsoo.ru/ececd6f0

48 CBoiicTBa CTENIEHU C bubmuoreka [IOK
HaTypaJIbHBIM [I0OKa3aTeJIeM https://m.edsoo.ru/544ee370

49 CBolicTBa CTEIICHHU C bubmuoreka [IOK
HATypaJbHbIM [MOKA3aTEIEM https://m.edsoo.ru/464c8d47

50 CBoiicTBa CTENEHU C bubnuoreka [IOK
HaTypaJIbHBIM II0OKa3aTelIeM https://m.edso0o.ru/d24f2e6a
3anuck ynciia B IeCATUIHOMN

51 MO3UIIMOHHOW CHUCTEME bubmorexa [JOK

i https://m.edso00.ru/fc6f6868

CUMCIICHUS

52 3anuck ynciia B IeCATUIHOMN bubnuotexa [JOK



https://m.edsoo.ru/941ec3c5
https://m.edsoo.ru/ba1a9158
https://m.edsoo.ru/265c6984
https://m.edsoo.ru/7bf1a6f2
https://m.edsoo.ru/3f47df53
https://m.edsoo.ru/5e622ca5
https://m.edsoo.ru/0a2d19c8
https://m.edsoo.ru/ececd6f0
https://m.edsoo.ru/544ee370
https://m.edsoo.ru/464c8d47
https://m.edsoo.ru/d24f2e6a
https://m.edsoo.ru/fc6f6868

HO3UIIMOHHOU CUCTEME
CUUCJICHUS

https://m.edsoo.ru/75e2d600

Onrowiensl. OqHOWIEH

bu6nmorexa [IOK

53 .C
CTAHJIAPTHOTO BHA. LICHCHb https://m.edso0.ru/353073de
OJHOYJIEHA
Ongowiensl. OqHOYIEH
54 cragnaptaoro sunaa. CrerneHn bubmmorexa HOK
1ap sa. https://m.eds00.ru/91928350
OJHOYJIEHA
Muorowiensl. MHOrousieH
55 ctagmaptHoro suna. CteneHp bubmorexa [IOK
ap sa. https://m.edsoo.ru/5b0ab67c
MHOTOYJIEHA
Mmuorouinensl. MHOro4iIeH
56 ctagmaptHoro suna. CrteneHp bubmorexa [IOK
Aap a. https://m.eds00.ru/f089268b
MHOTOYJIEHA
57 Cl1o)keHHe ¥ BEIYUTAHUE bubnuoreka [{OK
MHOT'OWIEHOB https://m.edso0.ru/9d200635
58 CiiokeHue ¥ BbIYMTaHUE bubnuoreka [{OK
MHOT'OYJICHOB https://m.edsoo.ru/f4564f5e
59 CrnoxeHue 1 BRIYUTAHUE bubmuoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/2580eb67
60 VYMHOKEHUE U [EIICHUE bu6nmorexa LIOK
MHOT'OWIEHOB https://m.edsoo.ru/9c5782fa
61 YMHOXKEHUE U JeJIeHre bubmuoreka [{OK
MHOT'OYJICHOB https://m.edso00.ru/5848f972
62 YMHOXEHUE U ICTICHNUE bubnuotexa [JOK
MHOTOYICHOB https://m.edso0.ru/42e5476a
63 YMHOXKEHHUE U JeICHNe bubnuorexa [JOK

MHOT'O4YJICHOB

https://m.edsoo.ru/54de7288
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64 [TpeoOpaszoBanue 1e10ro Bbu6muoteka [JOK
BBIPAYKEHHSI B MHOTOWJICH https://m.eds00.ru/35c66869
[TpeoOpaszoBanue 1e10r0 bubnuoreka [JOK

65
BBIPAYKEHHSI B MHOTOWIEH https://m.edsoo.ru/c6a6cdf9

66 [IpeobpazoBanme MeI0rO bubmmoreka [JOK
BBIPAYKEHHSI B MHOTOWJICH https://m.edso0.ru/4c886f22

bubnunoreka LIOK

67 K

OPHI MHOTOHIEHA https://m.edsoo.ru/flec8044
bubnuoreka [{OK

68 K

OPHI MHOTOHIERA https://m.edso0.ru/d96f328f
ToxnectBo. ToxxnecTBEHHBIE
69 npeoOpa3oBaHMs buGnuorexa [IOK
beobp . https://m.edso0o.ru/386961a4
anreOpanvecKux BhIpAKCHUN
ToxnectBo. ToxIeCTBEHHBIS
70 peoOpa3oBaHus buGnuorexa [IOK
beodp . https://m.edso0.ru/5f80fed0
anredpanvdeckux BhIpaKEeHUI
ToxnaectBo. ToxIeCTBEHHBIE
71 npeoOpa3oBaHUs bubmorexa LOK
peodp . https://m.eds00.ru/2c628e8f
anredpanvecKux BbIpaXKeHUI
ToxnaectBo. ToxIeCTBEHHBIE
72 npeoOpa3oBaHUs Bubmiorexa OK
beodp . https://m.edsoo.ru/516c60cc
anredpanvyecKuX BbIpaKeHUI
ToxnectBo. ToxnecTBeHHBIE
73 npeoOpa3oBaHHs bubmmorexa [JOK
beodp . https://m.edsoo.ru/8b4509ae
anredpanvecKrx BbIpaKeHUI
bubnunorexa LIOK

74
JlOKasATENECTEO TORECTR https://m.edsoo.ru/2fade7af

75 KonrtponsHas pabora no remam bubmuoteka [IOK
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"CreneHb ¢ HaTypaJlbHbIM
nokasareneMm", "MHorouiaeHs!"

https://m.edsoo.ru/1d3f3417

KBagpar cymMmsI 1 KBajgpar bubnuoreka [JOK
76 .
Pa3HOCTH JBYX BBIPaKEHUU https://m.edso0.ru/6fb067fd
77 KBaapar cyMMbI HECKOTBKHX bubmmoreka [JOK
BBIPAYKECHU I https://m.edsoo.ru/bda0e3bb
Ky6 cym™msI 1 ky0 pa3HocTu Bbu6muoteka [JOK
78 .
JIBYX BBIPaXKEHUM https://m.edso00.ru/0a860ffb
PasnocTs KBagpaToOB IBYX bubnuoreka [IOK
79 .
BBIPAKCHUI https://m.edsoo.ru/3ca88a25
80 [IpousBenenue pazHOCTU U bubmmoreka [JOK
CYMMBI JIBYX BBIPaXKEHUN https://m.edsoo.ru/b7¢c55369
81 [Ipou3BeneHue pasHOCTU U Bbu6moteka LJOK
CYMMBI JIBYX BBIPaXKECHUN https://m.edsoo.ru/90888a13
82 CymMa u pa3HOCTh KyOOB JIBYX bubnnorexa [JOK
BBIPAKECHH I https://m.edsoo.ru/d96daf29
83 CymMa u pa3HOCTh KyOOB JIBYX bubnuoreka [IOK
BBIPAKECHUIN https://m.eds00.ru/926125000000
84 Paznoxxenue MHOro4ieHa Ha bubmmoteka IIOK
MHOXUTEIN https://m.edsoo.ru/22e93da2
[IpousBenenue pasHoCTH
85 CYMMBI JIBYX BBIPQXKEHUH, bubnnorexa [JOK
CyMMa M pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKCHU I
86 Paznoxxenre MHOTrO4IeHA Ha bubmuoreka [{OK
MHOXUTEIN https://m.edsoo.ru/9781ab25
87 BriHEeceHHe 00111ero MHOKHUTEIS but6mmoreka [IOK

33 CKOOKH

https://m.edsoo.ru/ea75a23f
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bubnunoreka LIOK

88 Meroz rpynmHpoBKi https://m.edsoo.ru/3a40blch
KontpoasHas padboTta mo teme
89 "CDoTi)q JIBI COII() allleHHOT0 bubmorexa [IOK
PMY " part https://m.eds00.ru/07d38a8¢c
YMHOKCHUS
90 JlenuMocCThb LIEeTbIX YUCEI. bubmmoreka [JOK
CBoOMCTBa AEIUMOCTH https://m.edso0.ru/08e730f5
01 JlemMMoCTh 1eIbIX Yuce. bubmuorexa [JOK
CBOMCTBA IEITUMOCTH https://m.edsoo.ru/bad2¢132
92 [IpocThie U cocTaBHBIC YUCIIA. bubmmoreka [JOK
YéTuple 1 HEYETHRIC YHCIa https://m.edso0.ru/60be55f1
93 [Ipusnaku genumoctu Ha 2, 4, bubnunoreka LIOK
8,5,3,6,9,10, 11 https://m.edsoo.ru/9f5ccce3
94 [Ipu3Haku nenuMocTy Ha 2, 4, bu6nmorexa LIOK
8,5,3,6,09, 10,11 https://m.eds00.ru/9007290
[Ipu3Haku A€IUMOCTH CYMMEI U
95 i p0H3Be eli[Hﬂ eJIBIX ‘{I?IICGJ'I bubmorexa HOK
P A H https://m.edso0.ru/93a99bd9
MIPH pEIICHUH 3314
HauOosnpmmii o0 JeIUTeNb
96 M HauMeHbIIlee 00IIiee KPaTHOE bubmmorexa [TOK
Hee kp https://m.edsoo.ru/8a630e47
JIBYX YHCET
bubmmoreka IIOK
7 B
9 SAHMIO HPOCTRIC HHCITa https://m.edsoo.ru/9aaef77f
08 Anroput™m EBximnna. Jlenenue ¢ but6mmoreka [IOK
OCTaTKOM https://m.edso0.ru/c87035fb
CpaBHEeHUS LIENBIX YHUCET 110 bubmuoreka [IOK
99
MOZYJIXO HaTyPaJIbHOTO YUCiIa https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas GyHkius, eé bubmuoteka [IOK
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CBOMCTBa https://m.edsoo.ru/41aa7bb3
101 Jluneiinas pynkus, e€ bubnmnoreka HOK
CBOICTBa https://m.edsoo.ru/4e21f9b0
102 Jluneitnas pynkuus, e bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/e8437668
N bubnnorexa [JOK
103 I'pacpuk muHeiHOM QyHKIMM https://m.edso00.ru/f5e53469
N bubnnorexa [{OK
104 I'padux uneiinoi GyHKuun https://m.edsoo.ru/18ad2ac8
N bubmuoreka [{OK
105 I'padux suneiinoi GyHKuun https://m.edso0.ru/f8195d52
N bubmuoreka [IOK
106 I'padux umeiino# GyHKumm https://m.edso0.ru/c8ba5ab4
_ bubnuoreka [IOK
107 I'pagux pysximm y = | x | https://m.edso00.ru/ecff8e85
_ bubmmoreka IIOK
108 I'paduk pynxumum y =[x | https://m.edsoo.ru/bb45db77
_ bubmmoteka IIOK
109 I'paduk pynxumum y =[x | https://m.edsoo.ru/da73dc7f
_ bubmmoteka IIOK
110 I'paduk pynxmun y =[x | https://m.edsoo.ru/5ac03aee
bubmmoteka IIOK
111 Kycouno-3aannbie GyHximm https://m.edsoo.ru/85edbbd4
bubnunorexa LIOK
112 K -
YCOYHO-3a/IaHHbIC (DYHKIIHH https://m.eds00.ru/99d09b30
bubnunorexa LIOK
11 K -
3 YCOUYHO-3a/IaHHbIC (YHKIHH https://m.eds00.ru/635cc345
114 Kyco4Ho-3a1anHble QyHKIUU buomorexa HOK

https://m.edsoo.ru/7achfc82
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KonrponsHas pabora mo remam

" " on . bubmmoreka [JOK
115 Aemamocts, *Jluneinas https://m.eds00.ru/59839575
byskmus"
116 VYpaBHeHue ¢ 1ByMs bubnmnoreka HOK
[IEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHue ¢ 1ByMst bubnmnoreka HOK
MepEMEHHBIMU https://m.eds00.ru/8aa0563b
118 I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/f531d258
119 I'paduk IMHEHHOTO ypaBHEHUS bubnuoreka [IOK
C IBYMsI IEPEMEHHBIMH https://m.edsoo.ru/052a49ec
120 CucremMpl TMHEVHBIX YPABHEHUN bubnuoreka [IOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 CucreMbl TMHENHBIX YpaBHEHUN Bbu6mmoteka [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'padnueckuii MmeTo1 permieHus
122 CI/II)CS;MLI JII/IHeI‘/'IHLIX21 . aBHCHUU bubmorexa HOK
P https://m.edsoo.ru/led426df
C IByMsI IEPEMEHHBIMU
I'papnueckuii MmeTo perieHus
123 CI/I:I)C"I(“I;MI)I HHHeﬁHBIXH p aBHCHUU bubmorexa HOK
yp https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemrenue cucreM aTMHENHHBIX
ABHEHUU C IByMS
124 Z[}; eMCHHBIMIi[ N}IICTO oM bubmmorexa [JOK
P a https://m.eds00.ru/a8e82568
MOJICTAHOBKHY U METOJIOM
CIIOYKEHUS
195 Pemenue cucteM MTUHEWHBIX but6mmoreka [IOK

YpaBHEHUH C IByMs

https://m.edsoo.ru/bb15461c
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MEPpECMCHHBIMU MCTOIOM
IOACTaHOBKHU U METOAOM
CJIOKCHUA

Pemrenue cucreM THMHEMHBIX
YPaBHEHUH C JIBYMsI

126 IIEPEMEHHBIMU METOJ0M buomorexa LIOK
https://m.edsoo.ru/fb0df920

MOJICTAHOBKU M METOJIOM
CIIOYKCHUS
Cucrema 1ByX JTUHEHHBIX

127 YpaBHEHUH € ABYMS Bbu6mmoteka [JOK
MEPEMEHHBIMU KaK MOJIEIIb https://m.edsoo.ru/fcd17b39
peaNbHON CUTyaluH
KonTponbhas padota no teme

128 "CuctemMbl TMHEHHBIX bubnuoreka [{OK
ypaBHeHuii"/ Beepoccuiickas https://m.edsoo.ru/9c548408
poBepouHas paboTa
HToroBast KOHTpOJIbHASA paboTa

129 / Beepoccuiickast mpoBepoYHast
paborta
[ToBTOpenue u o6oOIIEHHE.
Pemienue cuctem JTMHEHHBIX
ypaBHEHUU C ABYMS bubnmnorexa [JOK

130
MEPEMEHHBIMU METOIOM https://m.edsoo.ru/e04bbe00
MOJICTAHOBKU ¥ METOJIOM
CITOKEHHUSI
[ToBTOpenue u o6o0IIEHHE.

131 CreneHb ¢ HATYpaJIbHBIM bubmmorexa LIOK

https://m.edsoo.ru/c333abch

rokazareseM

132 [ToBTOpenue u o6o0IIEHHE. bubmuoteka [IOK
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OAHOYWIEHBI U MHOTOYJICHBI.
ToxnecTBEeHHBIE
npeoOpa3oBaHUs
anreOpanvyecKux BbIpaKeHUI

https://m.edso0.ru/9632ch84

[ToBTOpenue u o0oOIIEHHE.

. bubmmoreka [JOK

133 dopwyxet cokpatEitoro 1 https://m.edSO(])_.[ ru/e7992533
YMHO>KEHUS

134 [ToBTOpenue u o0oOIIEHHE. 1 bubnuoreka [JOK
Koopaunats! u rpaduky. https://m.edsoo.ru/4dc4df36
[ToBTOpEeHME M 0OOOIICHNE.

135 Jluneitnas pynkuus u e€ 1 Bubmiorexa OK

. https://m.edsoo.ru/d7eebfOa
CBOICTBa
[ToBTOpEeHME M 0OOOIICHNE.

136 Pemenne cucteM TMHEHHBIX 1 bubnunoreka LIOK
YPaBHEHUH C IByMs https://m.edsoo.ru/1c5342f4
MIePEeMEHHBIMU
[ToBTOpEeHue u 06001IEeHNE.

137 Pemrenne cucreM JTUHENHHBIX 1 bubmmnoreka HOK
YPaBHEHUH C IBYMs https://m.edsoo.ru/ac20936a
MePEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 137

[NPOTPAMME
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
bu6nmoreka IIOK
1 q 1
HCHIOBBIC HEpanencTa https://m.eds00.ru/05b2f9e1
2 CBoiicTBa YHCJIOBBIX HEPABEHCTB 1 bubmorexa LOK
p https://m.edsoo.ru/4549afe0
3 CBOICTBA YNCIOBBIX HEPABEHCTB 1 buGnuorexa [IOK
p https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa HOK
p https://m.edsoo.ru/79a18eb2
5 HepaBeHcTBO ¢ mepeMeHHOM. 1 Bbu6moreka [JOK
Crporue 1 HeCTpOrue HepaBeHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaBeHcTBO ¢ mepeMeHHOM. 1 bubmuoreka [IOK
Crtporue u HeCTpOrue HepaBEHCTBA https://m.edso0.ru/5d53d93b
CrnosxeHue ¥ YMHOKEHHUE YHCIOBBIX
7 HepaBeHCTB. O1leHMBaHUE 3HAUCHUS 1 bubnmorexa [IOK
p o https://m.edsoo.ru/a04ef86a
BBIPKEHUS
CrnosxeHue ¥ YMHOKEHUE YHCITOBBIX
8 HepaBeHCTB. O1leHMBaHUE 3HAUCHUS 1 bubnmorera HOK
p o https://m.edsoo.ru/1c0a2b5d
BBIPXKEHUS
[TonsTHE O pENICHHH HEPABCHCTBA C
9 OIIHOM TIepeMeHHOI. MHOXECTBO 1 bubnmorexa LOK
up ) https://m.eds00.ru/aa638704
pelIeHn HepaBeHCTBA
10 [TonsiTHe 0 perieHnH HepaBeHCTBA C 1 bu6muoreka [IOK
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OJIHOM MEPEMEHHON. MHOKECTBO
pelLICHU HEpaBEHCTBA

https://m.edsoo.ru/4dfl1faa0

11 PaBHOCHIIbHBIE HEpABEHCTBA. bubnmnoreka HOK
HepasencrtBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 UucnoBble TPOMEKYTKH bubamorexa LIOK
POMEXY https://m.eds00.ru/80735150
JIuHeitHOe HEPABEHCTBO C OJIHOU
13 [IEPEMEHHON 1 MHOXECTBO €0 bubmmorexa [JOK
P . https://m.eds00.ru/f0262587
perieHui
14 Pemienre nMHENHBIX HEPABEHCTB € bubmmoreka [JOK
OJIHOM MEepEMEHHOM https://m.edsoo.ru/3ceb586b
15 Perrenve TuHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemienue nuHEeMHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/59248dbe
17 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM NEPEMEHHOU https://m.edsoo.ru/a0eba498
18 Cucrembl TMHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/98bf65c2
Pemrenne TekcTOBBIX 3a7a4 €
19 TTOMOIIIBIO JTMHEHHBIX HEPABEHCTB C bubmmorexa LIOK
ill N P https://m.edso0.ru/93d78c5b
OJIHOW TIEpEeMEHHOM
20 KonrtponbHas pabora no teme bubmmnoreka HOK
"Hepasenctna" https://m.edsoo.ru/a90aff13
but6mmorekxa [IOK
21 K
BA/IpATHEIE KOPHH https://m.eds00.ru/4112736f
99 Apudmerndeckuil KBaJpaTHBIN bu6muoreka [JOK

KOpPCHb U €ro CBOMCTBA

https://m.eds00.ru/1970379¢
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Apudmerniyeckuil KBaJpaTHBIN

bubnunorexa LIOK

23
KOpPEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[TonsiTHE HppaALIMOHAIBHOTO YHUCIIA.
24 JelicTBus ¢ uppalMOHAIIBHBIMU bubmmorexa LIOK
ppatt https://m.edsoo.ru/cdOcd78c
YuCIaMu
25 CBolicTBa ACHCTBUM C bubmuorexa [IOK
HppalMOHAIbHBIMU YU CIIAMHU https://m.edsoo.ru/ca58bc78
26 CBolicTBa ACHCTBUM C bubnunoreka LIOK
MppalOHAIBHBIMU YU CIIAMU https://m.edsoo.ru/acbh64581
97 CBolicTBa ICMCTBHI C bubnuoreka [{OK
MPPALMOHAIIBHBIMU YU CIIAMH https://m.edsoo.ru/bc7f36a8
28 CpaBHeHME HpPAITMOHATBHBIX YHCEIT bubmmorexa [JOK
P Ppatt https://m.eds00.ru/7b26d3b0
29 CpaBHeHME HPPAITMOHATBHBIX YHCEIT bubmmorexa [JOK
P ppatt https://m.edsoo.ru/c5bd43e0
MHOXECTBO I€UCTBUTEIHHBIX
30 gucen. [Ipeacrasienus o bubmmorexa [JOK
+ e https://m.edso0o.ru/51f76b1d
paCIIMPEHUSIX YHCIOBBIX MHOXKECTB
JlommycTrMble 3HAYECHUS
31 MIEPEMEHHBIX B BBIPAXKECHUSIX, bubmuoteka [IOK
cojiepKaimx apuhMeTuIecKue https://m.edsoo.ru/de922590
KBaJIpaTHBIC KOPHH
JlommycTrMble 3HAYEHUS
39 IIEPEMEHHBIX B BBIPAKECHUSX, bubmuoreka [IOK
coJiepKaimx apuhMeTHIECKHe https://m.edsoo.ru/c1f762ee
KBaJIpaTHBIC KOPHH
13 ToxnecTBeHHbIe TPeoOpa3zoBaHus bu6muoreka [JOK

BBIpa)KeHHfI, COACpKAIINUX

https://m.edso00.ru/16765140
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apudmeTnuecKkre KBapaTHbIE
KOpHHU

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX

bu6nmorexa [IOK

34 apupMeTHIECKIe KBaIpaTHBIC https://m.edsoo.ru/cdd27ch8
KOpHHU
ToxnecTBeHHbIe IPeoOpa3oBaHUs

35 BBIPAKCHUH, COAEPIKALLUX bubnuoreka [JOK
apupMeTHIECKIEe KBaIpaTHBIC https://m.edsoo.ru/57be760d
KOpHHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAYKEHM, COJIepIKAIIUX bubnnorexa [JOK

36
apudmeTHuecKre KBaIpaTHBIE https://m.edsoo.ru/e39412ea
KOpHHU

37 KontponbHas paboTa mo teme bubnnorexa [JOK
"KBaapatHsliii KOpeHb" https://m.eds00.ru/9483f887

bubmmoreka IIOK

38 Keazpariioe ypasierine https://m.eds00.ru/53191c0b
®opMya KOpHEH KBagpPaTHOIO

39 ypaBHeHus. KonnuecTso bubmmnoreka HOK
JICHCTBUTEIIbHBIX KOPHEU https://m.edso0.ru/02455db5
KBaJIpaTHOT'O yPaBHEHHUS
®opMya KOpHEH KBaPATHOIO

40 ypaBHeHus. KonnuecTso bu6muoreka [JOK
JNEUCTBUTEIILHBIX KOPHEN https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOT'O ypaBHEHHUS
®opMya KOpHEW KBaPATHOTO BuGmiorexa [IOK

41 ypaBHeHus. KonnuecTBo

JIEHCTBUTEIIbHBIX KOPHEU

https://m.edso0.ru/1c76389f
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KBaJPaTHOI'O ypPaBHEHUs

dopmyiia KOpHEH KBaJIpaTHOIO
ypaBHeHus. KonnuecTBo

bu6nmmoreka [IOK

42
JICHCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/5fe60585
KBaJPaTHOT'O YpaBHEHUS
bub6nmoreka [IOK
4 T B
3 copema Bretd https://m.eds00.ru/4c7c44b5
bu6nmoreka IIOK
44 T B
copena breta https://m.edsoo.ru/a76e9038
YpaBHCHWUSI, CBOANMBIC K JITHHCHHBIM
45 ABHEHUSAM WIM K KBaJIpaTHBIM bubmorexa HOK
P P https://m.edsoo.ru/4fh6bbcl
YPaBHCHUSIM
YpaBHeHMsI, CBOAUMBIE K TMHEHHBIM
46 ABHEHUSIM WJIH K KBaIPaATHBIM bubmmorexa [JOK
P P https://m.edsoo.ru/3af662c6
YPaBHCHUSIM
47 KBanpaTtHOe ypaBHEHuE C bubmmnoreka HOK
IapaMeTpoM https://m.edsoo.ru/8a55ecf0
48 Pemienue kBagpaTHBIX YpaBHEHUH C bubmuoreka [IOK
rapameTpamu https://m.eds00.ru/105b6317
49 Pemenue kBaapaTHBIX YpaBHEHUI C bubmuoteka [IOK
rapameTpamu https://m.edsoo.ru/47da856a
50 Pelrenne kBagpaTHBIX YpaBHEHUH, bubmmnoreka HOK
COZIEPIKALINX 3HAK MOIYJIS https://m.eds00.ru/3f000b93
51 Pemenue kBagpaTHBIX YpaBHEHU, bubnuotexa [JOK
COJICpKAINX 3HAK MOJYJIS https://m.edso0.ru/51525b4b
59 VYpaBHEeHHE KaKk MaTeMaTU4ecKas bubmuoreka [IOK
MOJIEJIb peaIbHON CUTYyallluH https://m.edsoo.ru/20a5fe85
53 Penienne TeKCTOBBIX 33124 C bu6nunorexa LIOK
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IIOMOILBIO KBAIPATHBIX YPABHEHUN

https://m.edsoo.ru/9f3d34e0

54 KontposbHas paboTa mo teme bubnmnoreka HOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/4eeabf05

55 PanmonansHbIe BBIpaKEHUS Bubmaorexa ITOK

https://m.edsoo.ru/e7b471bc

56 ToxxnecTBeHHBIC TPEOOPA30BAHMS bubnmnoreka HOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/76eca410

57 ToxnecTBeHHBIE MpeoOpa3oBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAYKEHUI https://m.edsoo.ru/4f03b9cl
ToxnecTBeHHBIE MPpeoOpa3oBaHUs bubnnorexa [JOK

58 .
palMOHAIBHBIX BBIPAKEHUI https://m.eds00.ru/14361971

59 ToxnecTBeHHbIE TpeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.eds00.ru/28163198
Anrebpanyeckas 1po0Ob.

50 JlommycTrMble 3HAYEHUS Bbu6moteka [JOK
MEPEMEHHBIX B APOOHO- https://m.edsoo.ru/4alcc260
paIOHaTIBHBIX BBIPAKEHUSIX
Anrebpanyeckas 1po0Ob.

61 JlonmycTrMble 3HaYEHNUS bubmmnoreka HOK
MEPEMEHHBIX B APOOHO- https://m.edsoo.ru/4ede5c94
paIMOHaTIBHBIX BBIPAKEHUSIX
Anrebpanyeckas 1po0Ob.

62 JlonmycTrMble 3HaYEHNUS bubmmnoreka HOK
MEPEMEHHBIX B APOOHO- https://m.eds00.ru/65188f61
paIMOHATBHBIX BBIPAKEHUSIX

63 OCHOBHOE CBOWICTBO bubmuoreka [{OK
anredpandeckoit 1poou https://m.edso0o.ru/753cb03c

64 OCHOBHOE CBOIMCTBO bu6nunorexa LIOK
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anreOpandeckoi 1podu

https://m.edsoo.ru/9bed7fd1

65 Crno)XeHHe U BhIYMTAaHHUE bubmuorexa [IOK
anredpanvdecKux apooeit https://m.edsoo.ru/44d36cf1
66 Crno)XeHHe U BhIYMTAaHHUE bu6nunoreka LIOK
anredpandecKux apooei https://m.edso0o.ru/852a7f59
67 YMHOXEHUE U JeJICHNe bubnuorexa [{OK
anredpanveckux apooeit https://m.eds00.ru/8664f031
68 YMHOXKEHUE U JEIEHUE bubnnoreka [JOK
anredpanvdecKux apooeit https://m.edsoo.ru/5f478ca4
69 YMHOXEHUE U eJICHHUE bubmmoreka [JOK
anreOpandecKux apooei https://m.edsoo.ru/79aaddfc
70 BosBenenue anredpandeckoit 1podu bubnnorexa [JOK
B CTEINICHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota no teme
71 " IpoOHO-paniioHaIbHBIC bubmorexa HOK
P P :I https://m.eds00.ru/29a864b8
BBIPKCHUS
bu6nmorexa LIOK
72 OHO-
HpodHO-paIHOHATEHEIC ypaBHEHit https://m.eds00.ru/988d8b72
Pemenne npoOHO-palioOHAIBHBIX
73 aBHeHH?IpCBO ;{p I/LIIXC;I K bubmorexa HOK
YPABHEHITH, RO https://m.eds00.ru/20ce2887
JTUHEHHBIM YpaBHEHUSM
Pemenne npoOHO-palinOHATBHBIX
74 aBHeHH?IpCBO ;{p I/LIIXC;I K bubmorexa HOK
yp . » CBOZUI https://m.eds00.ru/2f91c093
JTUHEHHBIM ypaBHEHUSM
Pemenne npoO6HO-palinOHAIBHBIX
75 aBHeHHi”IIPCBo SIp I/IIIXCSI K bubmorexa [JOK
yp . >GRO https://m.edsoo.ru/beafd17c
TUHEHHBIM ypaBHEHUSM
76 Pemenune 1poOGHO-paliOHATIBHBIX bubmunorexa [IOK
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YPaBHEHUN, CBOJSAIIMXCS K
KBaJPAaTHBIM YPABHEHUSIM

https://m.edsoo.ru/246c4982

Pemenue 1po6HO-paimOHATBHBIX

bub6nmoreka [IOK

77 aBHEHHUH, CBO CiI K
YPABHEHHH, CBOAAMNXCH https://m.edsoo.ru/daff5e22
KBaJIpAaTHBIM YPaBHEHUSM
Pemenue npoOHO-panimoHaIbHbBIX
78 aBHEHUH, CBOJSIIINXCS K Bubmmoreka HOK
yp » CBOZATIL https://m.eds00.ru/927f8fc6
KBaJIpAaTHBIM YPaBHEHUSM
Pemenue npoOHO-paiiOHAIBHBIX
79 aBHeHHi“[IpMeTo (I))Mu?.aMeHLI Bubmorexa LIOK
b N A https://m.edsoo.ru/67a4063e
MepeMEHHOM
Pemtennie 1poOHO-paInOHaTIBHBIX
80 aBHeHI/IﬁpMeTo (I;)M 3aMEHBI Bubmorexa [IOK
P . A https://m.edsoo.ru/1d27e354
MepeMEHHOM
Pemtennie 1poOHO-paInOHaTIBHBIX
81 aBHeHI/IgpMeTO (F))MHSaMeHI)I Bubmorexa HOK
P . A https://m.edsoo.ru/002cf04c
MePEeMEHHOMN
Pemenue npoOHO-painoHaIBHBIX
82 aBHeHngMeTO (I))MHSaMeHI)I Bubmnorexa HOK
M . A https://m.edsoo.ru/f7cd7e78
MepEeMEHHOMN
Pertenue TekcTOBBIX 3a1a4 C
83 IOMOIIBIO IPpOOHO-pallHOHAIBHBIX Bubmnorexa HOK
B vﬂp patt https://m.edsoo.ru/0e786da3
ypaBHEHUH
PerteHue TekcTOBBIX 3a11a4 C
84 IIOMOIIBIO IPOOHO-PALIMOHAIBHBIX Bubmiorexa [JOK
o Vﬂp pall https://m.edsoo.ru/262e4af7
ypaBHEHUN
85 Pernienne TeKCTOBBIX 3a/1a4 C but6mmoreka [IOK

MTOMOTIIBIO APOOHO-PAITMOHATHHBIX

https://m.edso0.ru/6d100a76



https://m.edsoo.ru/246c4982
https://m.edsoo.ru/daff5e22
https://m.edsoo.ru/927f8fc6
https://m.edsoo.ru/67a4063e
https://m.edsoo.ru/1d27e354
https://m.edsoo.ru/002cf04c
https://m.edsoo.ru/f7cd7e78
https://m.edsoo.ru/0e786da3
https://m.edsoo.ru/262e4af7
https://m.edsoo.ru/6d100a76

YpaBHEHUU

Pemenne TekCTOBBIX 3aJa4 C

86 MOMOIIBIO APOOHO-PALMOHATBHBIX bubamorexa LIOK
HIPTO ApODHOpAl https://m.eds00.ru/62d9258¢
YpaBHEHMI
Pemenne TekCTOBBIX 3aa4 ¢
87 MIOMOIIBIO APOOHO-PALMOHATIBHBIX bubmmorexa LIOK
" uﬂp pa https://m.edsoo.ru/c8ae2716
ypaBHEHHI
Pemennie TekCTOBBIX 337124 €
88 MIOMOIIBIO APOOHO-PAIlMOHATEHBIX bubmorexa LIOK
B vﬂp patt https://m.edsoo.ru/4006b32c
ypaBHEHUN
89 I'paduueckas mHTEpIIpETAIS Bbu6moreka [JOK
YPaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTponbhas pabota no teme
90 " IpoOHO-palOHAIbHBIC bubmorexa HOK
P P "H https://m.edsoo.ru/1aad97be
YpaBHEHHUS
01 OO6nacTh ornpeJieNeHUus] © MHOYKECTBO bubmmnoreka HOK
3HaYeHUN QPYHKINH https://m.edso0.ru/72d8d178
92 OO6macthb ornpeesieHuss © MHOXECTBO bubmuoreka [IOK
3HaYEHUHN QYHKINH https://m.edsoo.ru/7930bc78
. bubmuoreka [IOK
93 C 0
0cO0b! 3a7aHHs pyHKIHA https://m.edso0.ru/648634ec
bubmmoteka IIOK
94 r
pacpukc pyHiLH https://m.edsoo.ru/bc183968
UreHue cBOMCTB PyHKINHU 1O €€
95 rpaduky. [Ipumeps! rpaduxos bu6muoreka [JOK
(GYHKIMH, OTpa)XaroluX peanbHble https://m.edsoo.ru/5a3c0b26
IIPOLIECCHI
96 DYHKIIMU, OMTUCHIBAIOIITUE TIPSIMYTO bubnuotexa [JOK
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1 00paTHYIO IPOMOPIIMOHATIEHBIC
3aBUCHMOCTH, UX Tpaduku

https://m.edsoo.ru/7d59a787

OyHKIMHU, OMUCHIBAIOIIUE TTPSIMYIO

bub6nmoreka [IOK

7
9 1 00aTHYIO NPONOPUHOHATLHEIC https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, UX rpauKu
DYHKIMH, OIUCHIBAIOIIUE IIPSIMYIO
98 u 2)16 I:TH IO IIPOIIO ]I-/]I-[OHaJ'II;HH}e] Bubmaorexa ITOK
PATHYIO POTOpI https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, UX rpauKu
N . bubmuoreka [IOK
99 )] =x2
YHKIMALY = X2 1 €C CBoHcTEa https://m.edsoo.ru/a88a94b3
N bubnuoreka [{OK
1 D =x2 i
00 YHKIMA Y 1 ec croncTpa https://m.edsoo.ru/75c41a0a
N bubmuoreka [IOK
101 D =X i
0 YHKIA Y = X3 1 €€ CBOHCTBa https://m.edsoo.ru/228c3831
. bubnuorexa [IOK
102 )] = 7
0 YHKIM Y =K/X ¥ ¢€ cBoficTBa https://m.edsoo.ru/2d0b876¢
- . . bu6mmoreka IIOK
103 Dymxuas y =x/x € cBolicTEa https://m.edso0.ru/70159503
_ N . bubmmoteka IIOK
104 PyHKIUpA Y ZVX 1 €€ CBOHCTBA https://m.edsoo.ru/1b220999
105 KonrtponbHas pabora no teme bubnmnoreka HOK
"®yHkuun" https://m.edsoo.ru/77c6ef63
bubmmoteka IIOK
1
06 CreneHs ¢ IeBIM IT0Ka3aTeaeM htts://m.edsoo.ru/6c883%a
107 CBoiicTBa CTENEHU C LENIBIM bubnuorexa [IOK
oKazareJjieM https://m.edsoo.ru/bd6e2elc
108 CBOICTBA CTCIICHU C LCIbIM bu6nunorexa LIOK

IIOKa3aTejIeM

https://m.edsoo.ru/ceae927f
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CBoiicTBa CTENEHU C IETBIM

bubnunorexa LIOK

109 oKa3aTelieM https://m.edsoo.ru/54faad53
[IpeoOpazoBaHue BEIpaKEHUH,
110 COJIEPIKaINX CTCTICHH C EJIBIM bubmmorexa LIOK
oKAzATENE https://m.edso0.ru/53d921e6
I TEIEM
[IpeobOpazoBanue BhIpaXEHUH, BuG OK
111 coJiep KalliX CTEMEHHU C IEIbIM nommotexa I
oKAzATENE https://m.edso0.ru/46fbf966
I TEIEM
[IpeoOpazoBaHue BBIpAXKEHUH,
b K
112 coJiep KalliX CTEMEHHU C IEIbIM nbmmorexa L0
HoKAZATENEM https://m.edsoo.ru/f5e6081b
bubnunoreka LIOK
113 I
CranpapTHbii B HCIA https://m.edsoo.ru/6a9ab72b
. bubmuoreka [IOK
114
CranpapTHbii B HCIA https://m.edsoo.ru/3121ecfe
115 JlecTBus ¢ ynciaMu, 3alUCaHHBIMHA bubmmoteka IIOK
B CTaHJApPTHOM BHJIE https://m.edsoo.ru/b0c28e40
116 JelicTBus ¢ ynciaMu, 3alMCaHHBIMU bubmuoreka [IOK
B CTaHIAAPTHOM BHJIE https://m.edsoo.ru/73cd08d3
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
117 MHPA, JJIUTEITBHOCTh MPOLIECCOB B bubnmorexa [IOK
— pe https://m.edsoo.ru/9c11128a
Kpy>KaroIeM MU
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
118 MHUpa, JJIUTETbHOCTh IPOLIECCOB B bubnnorexa [JOK
S — pe https://m.edsoo.ru/3b40070d
Kpy>KaroIeM MU
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
b K
119 MHUPA, JJIUTETbHOCTh IPOLIECCOB B nomorexa [0

OKpY KaroIlleM MUpe

https://m.edsoo0.ru/357b102d
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bubnunoreka LIOK

120 Alenerine ¢ ocTatiom https://m.eds00.ru/680dd020
CpaBHEHMS LENBIX YHUCET IO bubmmoreka [JOK
121
MOJYJIKO HaTypajabHOI'O YnCiIa https://m.edsoo.ru/35e68128
CpaBHEHUS 1ENBIX YHUCET IO bubnmnoreka HOK
122
MOJIYJIKO HaTypaJbHOIO YKcCiia https://m.edso0o.ru/56¢3d6a8
123 Croi . bu6nmoreka IIOK
BOMCTBA CPABHCHII To MOAYIHO https://m.eds00.ru/052b520
124 Croi . o bubnunoreka LIOK
BOTICTBA CPABHCHIH O MOAY™T https://m.edso00.ru/c519bbf7
OcTaTku CyMMBI U TPOU3BEIEHUS 11O bubnuoreka [IOK
125
JAHHOMY MO/TYJIIO https://m.edsoo.ru/bb297bac
KonTponbHas paboTa no Temam
126 "Crenenn", "Jlenumocts"/ bubnmnorexa [JOK
Bceepoccuiickas npoBepoyHas https://m.eds00.ru/f0589d9e
paborta
14 6ota /
. BTOFOBaH VKOHTponLHaﬂ paH ;)HTa BuGmiorexa LIOK
CEPOCCHHCKAl TpOBepot https://m.edsoo.ru/lela2a62
pabota
[ToBTOpenHue u o6odIIEHNE.
P .
- emevHHe J'II/IHCI/IHL{X HepaBell\-I/[CTB c BuGmorexa [IOK
OILHOI:I TCPEMCHHON H CHETe . https://m.edsoo.ru/04aa7dfb
TUHEIHBIX HEPABEHCTB C OAHON
IEPEMEHHOMN
[ToBTOpenue u o0oO0IIEHHE.
P .
emezme nHHeHHLIVX HEPaBEHCTB C Bu6mrorexa LOK
129 OJIHOM IEPEMEHHOMN U CUCTEM

JINHENHBIX HEPABEHCTB C OJHOMU
IIEpPEMEHHOM

https://m.edsoo.ru/8b5316ec
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[ToBTOpenue u o0oOIIEHHE.
TosxecTBeHHBIE TPE0OPA30BAHUS

130 BBIPaYKEHUI, COMEPIKALIUX 1 bubmorexa LIOK
p > CONCPRat https://m.edsoo.ru/8che4cfe
aprupMETHUYECKHUE KBAPATHBIC
KOpHU
[ToBTOpenue u o0o0IIEHHE.
131 Peurenne kBagpaTHbIX YpaBHEHHMIA. 1 bubmmoreka [JOK
Perrenuie TeEKCTOBBIX 3a7a4 C https://m.edso00.ru/8316894c
MTOMOIIBIO KBaJIPAaTHBIX YpaBHEHUHN
132 [ToBTOpenue u o6oOIIEHHE. 1 bu6mmoteka [JOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpEeHME M 0OOOIICHNE.
133 ToxmecTBeHHBIE IIPe0Opa3OBaHUs 1 bubmorexa LIOK
A beoop N https://m.edsoo.ru/d87c1b96
paIMOHATBLHBIX BBIPAXKCHUN
[ToBTOpEeHME M 0OOOIICHNE.
Pemenue npoOHO-paniMoHaIbHBIX
aBHEHMH, CBOIIIINXCS K
134 J};fIHeI‘/’IHLIM U i I?;a aTHBIM 1 bubnnorexa [TOK
P https://m.edso0.ru/45dc757f
ypaBHCHHSIM. PereHne TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO IPOOHO-
paIMOHAIBLHBIX YPaBHCHHM
[ToBTOpEeHue u 060061IeHNE.
135 Pernrenne TeKCTOBBIX 3a1a4 1 bubnmorexa [TOK
A https://m.edsoo.ru/f14c101e
pa3IMYHBIMHU CIIOCO0aMU
136 [ToBTOpenue u o0oOIIEHHE. 1 bubnuorexa [IOK
Pemenue 3agau U3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBLIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl

Oynknus. CBoicTBa GyHKIMHA: HYITH
(GYyHKINHU, TIPOMEXKYTKU
3HAKOIOCTOSHCTBA (DYHKIIUH,
IIPOMEXKYTKH BO3 ag)T};HI/m " 1 bubmmorexa LIOK

P Y P R https://m.edsoo.ru/d90f2e4e
yObIBaHus (HyHKIMU, YETHBIE U
Heu€THBIE QYHKINHU, HAaUOOJIbIIee U
HauMEeHblIee 3HaYeHUs! PYHKLIUU
@Oynkuus. CBoricTBa QPyHKINI: HYIIH
(GYyHKINH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKIIUH,
MIPOMEKYTKH BO3PACTaHUS U 1 bubmorexa LOK

P Y p . https://m.edsoo.ru/b3732c65
yObIBaHUs (GYHKIMHU, YETHBIE U
HeuéTHbIE PYHKLNHU, HauboJblIee U
HaMMEHblIIee 3HaYeHUs! PYHKLIUU
[Toctpoenue rpadukoB pyHKINH C 1 bubmmnoreka HOK
MTOMOIIIbIO TTPeoOpa30BaHUM https://m.edsoo.ru/97eaec2e
IToctpoenue rpadukoB GpyHKIHI ¢ 1 bubmuoreka [IOK
MOMOILBIO TPe0Opa3oBaHU https://m.edsoo.ru/ea04324c
KBanparnsiii Tpéxunen. Kopuu 1 bu6muoreka [JOK
KBaJPaTHOI'O TpEXUJICHA https://m.edsoo.ru/71798cd2
Paznoxxenne KBaipaTHOro TpEXUsieHa 1 bubnuotexa [JOK

Ha JIMHEWHBIE MHOKHUTEIN

https://m.edsoo.ru/de57a4e0
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7 Paznosxenue kBagpaTHOTO TpEXUICHA bubmmoreka [JOK
Ha JIMHEHHBIE MHOXKUTEIN https://m.edsoo.ru/0b248ca2
3 KBanparuunas ¢pyHKIus U €€ bubnmnoreka HOK
CBOMCTBA https://m.eds00.ru/6215f410
9 [Tapaboina, KOOPAMHATHI BEPIIMHBI bubmmoreka [JOK
1apaboJIbl, OCh CHMMETPHH MTapadoJIbI https://m.edso0.ru/c456e08e
10 [TocTpoenue rpaduka KBaApaTUIHON Bu6muotexa [JOK
byHKIIHI https://m.edsoo.ru/11f6adfa
1 [Toctpoenue rpadrka KBaAPaTUIHON bubnnorexa [JOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpaduka KBaapaTUIHON bubmmoreka [JOK
byHKIIUN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBagpaTUYHON
13 byHKIIUU B 3aI;H((1:)PIMOCTI/I OI; eé bubmorexa HOK
yHIH https://m.edsoo.ru/2a984bdc
ko3 purmeHToB
[Tonoxxenue rpaduka KBaIpaTUYHON
14 ¢GbyHKIIUYU B Sazl/l((l:)I/IMOCTI/I 2(I)Ii eé bubmmorexa LIOK
yHIH https://m.edsoo.ru/101baa55
K03 (HULIHEHTOB
Hcnonb3oBanue CBOKCTB
15 KBaJIpaTUYHON QYHKIMU JUIs bubmmorexa [JOK
AP YHIIMIA https://m.edso0.ru/15c522bb
perieHus 3ana4y
Hcnonb3oBanue CBOKCTB
16 KBaJIpaTUYHON QyHKIIMM 1151 brbmmorexa LIOK
AP YHIHHHI A https://m.edsoo.ru/bef7b49f
penieHus 3aiay
Hcnonb3oBanue CBOWCTB
17 KBaJpaTUYHON PyHKIIMH 1151 Bubmmorexa [IOK
& YHKIHI A https://m.edsoo.ru/4ce8cfOd
penieHus 3aiay
18 Crenernbie QYHKIMH C bubnuotexa [JOK
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HaTypaJIbHBIMU MTOKa3aTEISIMU, UX
rpaduKu 1 CBOMCTBA

https://m.edso00.ru/92821150

Crenennble QyHKIMH C

bub6nmoreka [IOK

19 HaTypaHBHHMHvHOKaSaTeMMH’ = https://m.edsoo.ru/dc16d347
rpaduKu U CBOICTBa
Crenennbie QyHKIMH C
20 HaT anLHbli}I:I H(I)lKaSaTeJ'IﬂMI/I ux bubmmorexa [JOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu 1 CBOICTBa
Crenennble QyHKIMH C
21 HaT aJILHLI(lai H(I)lKaSaTeJ'I}IMI/I ux bubmmorexa LIOK
7P y ’ https://m.eds0o.ru/e35ab595
rpaduKu ¥ CBOHMCTBA
99 Ipadukn GysKmmit: y = Vx , y =3x bu6mmoteka [JOK
y=|X| https://m.eds00.ru/845c3cd8
93 Ipadukn dysmmit: y =Vx , y =*Vx , bubnuoreka [IOK
y=|x]| https://m.eds00.ru/4ddd9180
I'paduxu Gynxmmit: y = Vx , y =3Vx bubmmnoreka HOK
24
y=|X| https://m.edsoo.ru/c711bddf
o5 KonTponbhas pabota no teme bubmmnoreka HOK
"Oyukmun" https://m.edsoo.ru/4eacc9b5
[ToHsATHE O pelIeHUN HEPABEHCTBA C
26 OJIHOM 1epeMeHHON. MHOXeCTBO bubmmorexa LIOK
oM TP ' https://m. edsoo.ru/cfb115b6
peleHuii HepaBeHCTBA
KBanpaTHble HEpaBEHCTBA C OJJHOU bubmuoreka [IOK
27 .
IEPEMEHHOMN https://m.edsoo.ru/bf85efbf
78 KBanpaTHble HepaBeHCTBA C OJTHOU but6mmorekxa [IOK
IIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Pemenne HepaBeHCTB rpaduuecKiuM bubmuoteka [IOK

MCTOAOM U MCTOJJOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067e
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30 Pemenne HepaBeHCTB rpaduaecKUM bubmmoreka [JOK
METOJIOM U METOJIOM UHTEPBAJIOB https://m.edso0.ru/060b1779
31 HepaseHnctBa, coneprkamue 3HaK bubnuoreka [JOK
MOJYJISt https://m.edso00.ru/7782d1d2
39 HepageHnctBa, coaeprxamue 3HaK bubmmoreka [JOK
MO JISt https://m.edsoo.ru/f13ce6ca
33 Cucrembl HEPaBEHCTB C OJHOM bubmmoreka [JOK
MepeMEHHON https://m.edsoo.ru/20a68a45
34 Cuctembl HEPaBEHCTB C OJHOM bubnnorexa [JOK
MEPEMEHHOMN https://m.edsoo.ru/d72b241f
Pemennie TekCTOBBIX 337124 €
35 MTOMOIIIbIO HEPABEHCTB, CUCTEM bubmorexa HOK
B p ’ https://m.edsoo.ru/fleecaff
HEPaBEHCTB
Pemenue TekcTOBBIX 337124 C
36 ITOMOIIIbIO HEPABEHCTB, CUCTEM bubmmorexa [JOK
R P ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepaBeHCTBO ¢ IByMs IEpEMEHHBIMH.
37 Pemnrenne HepaBeHCTBA C ABYMS bubnmorera HOK
P Y https://m.edsoo.ru/a555d73b
MIePEeMEHHBIMU
I'padnueckuii MmeTo1 permieHust
38 cﬁciM HE aBeHCTBHCp ByMsI bubmmorexa [JOK
p By https://m.edsoo.ru/28bab74d
MIePEeMEHHBIMU
39 Cucrembl HEpaBEHCTB C IByMs bubnnorexa [JOK
IIEpEMEHHBIMU https://m.edso0.ru/bf38d029
40 KonTponbhas pabota no teme bubmuoreka [JOK
"KBanpaTHsle HEpaBeHCTBA" https://m.edsoo.ru/4244257d
41 bukBanpaTHbie ypaBHEHUS Bubnmorexa [IOK

https://m.edsoo.ru/ba8b4827
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IIpuMepsl IpUMEHEHU METOI0B
PaBHOCWIIBHBIX NPE0Opa30BaHU,

bubnunoreka LIOK

42 i
SAMCHBI TICPEMEHHOH, rpa@nqeaiorov https://m.edso0.ru/8cc6f335
METO/a IPU PELIeHUH ypaBHEHUH 3-i
u 4-1 cTeneHen
IIpuMepsl IpUMEHEHU METOI0B
PaBHOCWIBHBIX MPEOOpa30BaHUM,
43 3aMeHBI IEPEMEHHOH, TpadUIecKoro bubmmorexa [JOK
p - TP N https://m.edsoo.ru/d3127b99
METO/a IPU PELIeHUH ypaBHEHUH 3-i
u 4-ii crenenen
[IpuMepsl IpUMEHEHH METOI0B
PaBHOCWIBHBIX MPEOOpa30BaHUA,
44 3aMEHbBI IEPEMEHHOM, TpadUIecKoro bubmmorexa [JOK
p - TP L https://m.edsoo.ru/e06bdafc
METO/a IPU PEeLIeHUH ypaBHEHUH 3-i
u 4-ii crenexnen
45 Pemenue npoOHO-palinoOHaIbHBIX Bbu6moteka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenne npoOGHO-palioOHaIbHBIX bubmuoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/e633ff10
47 Pemienue 1po6HO-paliiOHATBHBIX bubmuoreka [IOK
YPAaBHEHUUN U HEPABEHCTB https://m.edsoo.ru/9b27174d
48 Pemenne npoOGHO-palioHaIbHBIX bubmmnoreka HOK
YPaBHEHUUN U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pemenue cucrem ypaBHEHHI ¢ IByMsI bubmuoreka [IOK
49
MepEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Perenne cucreM ypaBHEHUN ¢ AByMs bu6muoreka [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemrenne npocrenmmx cucrem bu6muoreka [JOK
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HEJIMHEHHBIX YPaBHEHUN C ABYMS

https://m.edsoo.ru/c06799ac

MepeMEHHBIMHU
Pemenne npocrenmmx cucreM
52 HEJIUHENHBIX YPAaBHEHUN C IBYMS Bubmaorexa ITOK
yp By https://m.edsoo.ru/d9e8af79
MIePEeMEHHBIMU
Pemenue npocreimux cucrem
53 HEJIMHEWHBIX YPAaBHEHUH C IBYMS Bubmaorexa ITOK
yp By https://m.eds00.ru/a0409350
MIePEeMEHHBIMU
Pemenue npocredmmx cuctem
54 HEJIMHEWHBIX YPAaBHEHUN C IBYMS buGnuorexa [IOK
P y https://m.edso0o0.ru/7910b721
MepeMEHHBIMHU
I'padudueckuilt MeToI peieHus
55 CIEC’I(“l;MH HeJII/IHeﬁHLDIZ aBHEHUH C buGnuorexa [IOK
yp https://m.edsoo.ru/68e900a3
JBYMsI IEpEMEHHBIMU
I'padudueckuilt MeToI perieHus
56 CI/I:I)C"I(“iMI)I HenHHeﬁHLDI: aBHEHUH C Bubmiorexa HOK
yp https://m.edsoo.ru/b3113be3
JBYMSI TIEpEMEHHBIMU
Cucrema IByX HETUHEHHBIX
57 aBHEHUU C ABYMS IIEPEMEHHBIMU Bubmiorexa OK
yp By . p https://m.edsoo.ru/74a77¢73
KaK MOJISJIb PeaIbHOUM CHTYyaIiH
Cucrema IByX HETUHEHHBIX
58 aBHEHUH C IBYMS IIEPEMEHHBIMU bubnnorexa [TOK
yp y . p https://m.edso0.ru/30731862
KaK MOJIENIb pealibHOM CUTYyaIllH
Cucrema IBYX HEJIMHENHBIX
59 aBHCHHﬁ(}ZI BYMS IEPEMEHHBIMUA bubnmorexa LOK
yp By . p https://m.edso0.ru/8a6d5954
KaK MOJIENIb peaslbHOM CUTYyaIiH
60 Cucrema IByX HEJTMHEHHBIX bubnuorexa [JOK

YpaBHEHUH C JBYMs IEPEMEHHBIMU

https://m.edsoo0.ru/ce8950b3
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KaK MOJIEJIb PEaIbHOW CUTyaluu

61 CucreMa HeIMHEHHBIX YPAaBHEHUM C bubnmnoreka HOK
apaMeTpoM https://m.edsoo.ru/dbd6342b
Cucrema HEJIMHEWHBIX YPABHEHHI C bubnmoreka [JOK
62
apaMeTpoM https://m.edsoo.ru/60ebb1f3
63 Cucrema HEIMHEMHBIX YPABHEHHM C bubmmoreka [JOK
rapamMeTpoM https://m.edsoo.ru/40bd4935
64 [Ipocreiiine HepaBeHCTBA C IBYMs bubnnoreka [JOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbhas pabota no teme
65 "YpaBHeHHUsI, HEPABEHCTBA U HX bubmorexa LIOK
P . P https://m.edsoo.ru/3fca3696
CUCTEMBI
[TonsiTne yncnoBou
66 nocienoBarenbHOCTH. KoHEeUHbIE 1 bubmmorexa [JOK
' https://m.edso0.ru/d5¢2560d
OeCcKOHEUYHbIE TIOCTIEI0BATEIbHOCTH
OrpaHnyeHHast TIOCIEJOBATEIEHOCTb.
67 MOHOTOHHO BO3pacTarouas bubmmorexa LIOK
P o https://m.eds00.ru/74049546
(yObIBaro111as1) IOCJIEIOBATEILHOCTh
CrniocoObI 3a1aHus
68 TOCJIEIOBATEIILHOCTH: OTTMCATEIIbHBIM, bubnuoreka [{OK
TaOJIMYHBIN, C TOMOIIBI0 POopMYITHI N- https://m.edsoo.ru/027a3fa4
r'0 WieHa, pEKypPPEHTHBIN
69 Apudmernueckas 1 reomeTpuUecKas bubmuoreka [IOK
IIPOrpeccuu https://m.edsoo.ru/ad57c055
70 Apudmernueckas U reoMeTpuyecKas bubmuoreka [JOK
[IpOrpeccuu https://m.eds00.ru/8017f902
71 CBoiicTBa 4IeHOB aprU(PMETHIECKON U bubnmnorexa [JOK

r€OMETPUYECKON TPOTPECCUI

https://m.edsoo.ru/fb577805
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CBoiicTBa 4eHOB apu(METHUECKON 1

bubnunorexa LIOK

72
F€OMETPUYECKON MpOorpeccuid https://m.edsoo.ru/c79443ad
@opMyIisl N-TO YIeHa
73 apu(METHUECKON U T€OMETPUIECKOI bubmmorexa LJOK
P . P https://m.edsoo.ru/b0la67a2
nporpeccuit
®opmyIsl N-To wieHa
74 apru(pMETHIECKON U TEOMETPUICCKOM bubmmorexa [IOK
P . P https://m.edsoo.ru/77dee84a
nporpeccuit
®opmybl N-TO YiieHa
75 apru(pMETHYECKON U TEOMETPUICCKOM bubmorexa HOK
P . P https://m.edsoo.ru/c72ef6bf
nporpeccuit
®opMyIIbl CyMMBI IEPBBIX N YICHOB
76 a I/IF()bI\Z[eTI/IIIzCKoﬁ u rI::OMeT WYECKOU bubmorexa HOK
P . P https://m.eds00.ru/9492847
nporpeccuit
®opMyIIbl CyMMBI IEPBBIX N YICHOB
77 a Hi)nZeTquCKoﬁ " FI;OMG NYECKOU bubmmorexa [JOK
P . P https://m.edsoo.ru/e4c9ad63
nporpeccuit
@DopMyITBl CyMMBI IEPBBIX N YJIEHOB
78 a I/II:bl\Z]eTI/I‘-IZCKOﬁ u rzOMe NYECKOU bubmmorexa [JOK
P . R https://m.edsoo.ru/a594233e
nporpeccuit
79 3aaun Ha MPOLIEHTHI, OAHKOBCKUE bubmuoreka [IOK
BKJIQJIbl U KPEIUTHI https://m.edso00.ru/38f5c6d2
80 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE bubmuoreka [JOK
BKJIAJIbl U KPEIUTHI https://m.edsoo.ru/64f7e085
81 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE bubnunorexa LIOK
BKJIAJIbl U KPEIUTHI https://m.edsoo.ru/c4a9eb67
82 3a/iaun Ha MPOLIEHTHI, OAaHKOBCKHE bubnuotexa [JOK

BKJIaZIbl U KPCAUTHI

https://m.edsoo.ru/e3f6d855
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83 3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE bubmmoreka [JOK
BKJIAJIbl U KPEJIUTHI https://m.edsoo.ru/b19754bd
84 3a/1aun Ha MIPOLIEHTHI, OAHKOBCKHE bubnmnoreka HOK
BKJIQJIbl U KPEUTHI https://m.edsoo.ru/bcf88abf
85 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bu6nunorexa LIOK
BKJIAJIbl U KPEJIUTHI https://m.edsoo.ru/ccf0d1fc
[IpencraBnenue o CXOAUMOCTH
MOCIIEI0BATEIBLHOCTH, O
86 CYMMHUPOBaHUHU OECKOHEYHO bubmmorexa [JOK
y p N . https://m.edsoo.ru/d5895ad1
yOBbIBaIOIIECH reOMEeTPHUIECKON
MIPOrpeccuu
[IpencraBnenue o CXOAUMOCTH
MOCIIeI0BATEIBLHOCTH, O
87 CYMMHUPOBaHHHU OCCKOHEYHO bubmmorexa [JOK
y p N . https://m.edsoo.ru/133bae23
yOBIBaIOIIECH reOMEeTPHUIECKON
MIPOrpeccuu
88 Meto MaTeMaTHYECKON MHITYKIIMH bubmorexa LOK
A ohe https://m.edsoo.ru/feb21fdd
89 Meto MaTeMaTHYECKON MHITYKIIMH bubmorexa HOK
8 She https://m.edsoo.ru/a0dcf477
KonTponbHas pabota mo Teme
90 "YucnoBble OCIEI0BATEIHHOCTH bubmmorexa [JOK
" A https://m.eds00.ru/9e0dd430
MPOrpeccuu
o1 Kopens n-it crenenu. CpoiicTBa bu6muoreka [JOK
KOpHs N-# CTENEeHH https://m.edsoo.ru/6e5a5af5
92 Kopens n-it crenenu. CpoiicTBa bubmuoreka [IOK
KOpHS N-# CTENeHN https://m.edso00.ru/b32c69f2
93 Kopens n-ii crenenu. CoiicTBa bubmuoteka [IOK
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KOpHSI N-i CTeNEHn

https://m.edsoo.ru/0aa0c138

CreneHs ¢ panrOoHaJIbHBIM

bu6nmoreka IIOK

94
IIOKa3arelieM U €€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenens ¢ palOHaIbHBIM bubnmoreka [JOK
IOKa3aTeJieM U €€ CBOMCTBA https://m.edsoo.ru/4882d830
96 Crenenb ¢ palliOHATbHBIM bubmmoreka [JOK
IIOKa3arelieM U €€ CBOMCTBA https://m.edso0.ru/53b617b8
ToxaecTBeHHBIC MPpeoOpa3oBaHUs
97 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H Bubmiorexa OK
p » COACpRAIL p https://m.edsoo.ru/ebad7498
CTEIIEHU
ToxaecTBeHHBIC MPpeoOpa3oBaHUs
98 BBIPAXKEHUI, COLEPKAIMUX KOPEHb N-I Bubmiorexa OK
P - COACpARAIL p https://m.edsoo.ru/ca7892bc
CTEIEHU
ToxnecTBeHHBIE TPeoOpa3zoBaHUS
99 BBIPAXKEHUI, COLEPKAIMUX KOPEHDb N-I buGnuorexa [IOK
P - COACpARAIL p https://m.edsoo.ru/bdf8871d
CTEIEHU
ToxnecTBeHHBIE TPeoOpa3oBaHUs
100 BBIPAKEHUI, COLEPKAIINX CTEIEHD C bubmorexa LOK
P ’ p https://m.edso0o.ru/b13a49e9
paIMoHaIBLHBIM TTOKa3aTelIeM
ToxnecTBeHHBIE TPeoOpa3oBaHUs
101 BBIPAKEHUI, COLEPKAIIUX CTEIEHD C bubnuorexa [TOK
P » CONepaAall https://m.edso0.ru/a18095d9
paIMoHaIBLHBIM TTOKa3aTelIeM
KonTponbHas pabota mo Teme
102 "CrereHn ¢ pallioOHaIbHBIM buGnnorexa [IOK
p” https://m.edso00.ru/2a2ba4d9
mokasarejieM
ITosTOpenue u 06061eHNEe. Ynciaa u
P bubmmoreka [IOK
103 BBIYHCIICHUS (3aMHCh, CPABHEHHE,

JNEVCTBUS C NEUCTBUTENbHBIMHA

https://m.edsoo.ru/07eea449
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qucCJIaMH, YuCJIOBas HpSIMaSI)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (3aIHCh, CPABHCHHE,

bu6nmmoreka [IOK

104
JNIEUCTBUS C NEUCTBUTCILHBEIMU https://m.edso00.ru/69d23450
YHCIIaMU, YACIIOBAs MIpsiMast )

[ToBTOpenue u o6o6menue. Ynucna u
105 BBIYMCIICHHS (TIPOIEHTHI, OTHOIIICHHS bubamorexa LIOK
P ’ ’ https://m.edsoo.ru/facf7c03
IIPOIIOPLIMN)
[ToBTOpenue u o6obmenue. Yncna u
106 BBIYUCIICHHS (TIPOIEHTHI, OTHOIIICHHS bromorexa LIOK
POREHTEL ’ https://m.eds0o.ru/5d2df02d
MIPOTIOPITUH )
[ToBropenue u o6o0menue. Yucna u
107 BBIYMCIICHHS (pelICHUE 3a/1a4 U3 brbmmorexa LIOK
. P A https://m.edsoo.ru/dad1ae58
peanbHOM KU3HN)
[ToBropenue u o600menue. Yucna u
108 BBIUMCIICHUS (pellleHue 3a1a4 U3 bubmmorexa [OK
. P A https://m.edsoo.ru/efa0e730
peasIbHOM JKU3HHU)
[ToBTOpenue u 0606menue. Yncna u
109 BBIYHCIICHUS (OKPYTJIEHHE bubmmorexa [OK
by ’ https://m.eds00.ru/5fd671b7
NpUOIMKEHNE, OLIEHKA)
[ToBTOpEeHUe 1 06001ICHNE.

110 TexcToBble 3aauu (perieHue bubnuoreka [{OK
TEKCTOBBIX 3aj[ay apU(PMETUYECKUM U https://m.edsoo.ru/a527aa4b
anredpandecKuM croco0amMu)

[ToBTOpeHUe u 06001IICHNE.
111 TexcroBble 3a1aun (peuieHue bu6muoreka [JOK

TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM U
anredpanvdeckuM crocodamMm)

https://m.edsoo.ru/75c20ae0
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[ToBTOpenue u o0oOIIEHHE.
TekcroBble 3a1auu (pemieHue

bu6nunoreka LIOK

112 TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM U https://m.edsoo.ru/f027e68f
anredpandecKuM Croco0amMu)
[ToBTOpenue u o0o0IICHHE.

113 TekcToBble 3a1a4M (pelieHue bubnmoreka [JOK
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM U https://m.edsoo.ru/a734595b
anredpandecKuM Croco0amMu)

[ToBTOpenue u o6oOIIEHHE.

114 TekcToBble 3a1aun (perieHue bubmmoreka [JOK
TEKCTOBBIX 3a7[a4 apU(PMETUIECKIM U https://m.edsoo.ru/513c76d2
anredpanvecKuM croco0aMu)

[ToBTOpenue u o6oOIIEHHE.

115 TekcToBble 3a1aun (perieHue bubnnoreka [JOK
TEKCTOBBIX 3a7[a4 apU(PMETUIECKIM U https://m.edsoo.ru/8fa2d2fb
anreOpandeckuM Crioco0ammn)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
116 (mpeobpazoBanue anredOpanvdecKux bubmmorexa [JOK
. https://m.edso0.ru/9336bac?
BBIpOXEHUH, COJIEPIKAIIUX CTETICHD C
L[EJIbIM TIOKa3aTeJIeM)
[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
117 (mpeobpazoBanue anredOpanvaecKux bubmmorexa [JOK
. https://m.edsoo.ru/f6ab4fe5
BBIpOXEHUH, COJIEPIKAIIUX CTETICHD C
L[EJIBIM TIOKa3aTeJeM)
[ToBTOpenHue n o6odIIEeHNE.
bu6nunorexa LIOK
118 Anrebpanyeckue BbIpaXKEHUS

(mpeobpazoBaHue anredpanvaecKux

https://m.edsoo.ru/b310ff9b
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BBIPAKEHUI, COIepKALLUX CTEIIEHb C
LIeJIBIM [TOKa3aTesieM)

119

[ToBTOpenue u o0oOIICHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHH, COJIEPKAILUX
apru(METUUECKHI KBaIpaTHBIN
KOpEHB)

bu6nunoreka LIOK
https://m.edsoo.ru/adb80ce?

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIpXKEHUH, COIepKAIIUX
apru(METUUYECKHI KBaIpaTHBIN
KOpEHB)

bubnunoreka LIOK
https://m.edsoo.ru/9a58e0a9

121

122

[ToBTOpenue u oboOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anreOpanyecKux
BBIp)XEHUI, cofepxKalx
apu(pMeTHYECKUI KBalpaTHBIN
KOPEHb)

[ToBTOpEeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

bubmmoteka IIOK
https://m.edso00.ru/253694c0

bubmmoreka IIOK
https://m.edsoo.ru/7b3e4818

123

[ToBTOpeHME U 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

but6mmorekxa [IOK
https://m.eds00.ru/40178693

124

[ToBTOpenHue n o6odIIEeHNE.

bubmmoreka [IOK
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AnreOpanuecKre BbIpaXeHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoOHALHBIX BBIPAKECHUH )

https://m.edso00.ru/9df99942

125

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKECHUI)

bu6nunoreka LIOK
https://m.edsoo.ru/16908ac9

126

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(pazynoxeHne MHOTOWICHA Ha
MHOXHUTECIN, B TOM YHCJIIC C
UCIIOJIb30BaHUEM (OPMYIT
COKPALIEHHOTO YMHOKEHHS)

bubnunoreka LIOK
https://m.edsoo.ru/b48b9936

127

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(pa3noxeHne MHOTOWICHA Ha
MHOYKHUTEJH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILEHHOT'O YMHOKEHHSI)

bubnunoreka LIOK
https://m.edsoo.ru/5d8634a7
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[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(pa3noxeHne MHOTOYJIeHa Ha
MHOYKHUTEJH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILlEHHOT'O YMHOKEHHS)
[ToBTOpeHME U 000OIIEHNE.
AnrebpanuecKue BHIPAKCHUS
(MozenMpoBaHUeE C MOMOIIIBIO
(bopMy peabHBIX MTPOLECCOB U

bubmmoreka IIOK
https://m.edsoo.ru/70161f2f

but6mmoreka [IOK
https://m.edso0.ru/ae955f99
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SIBJICHUI)

OyHKMU (MOCTpOEHUE, CBOMCTBA bubnmnoreka HOK
130 . 1
M3YyYEHHBIX (DYyHKITHIA) https://m.eds00.ru/02a630e0
IToBTOpeHue u o6oo6IeHne. yHKIMU
131 (moct I())eHI/Ie CBoﬁc:faa u3 HGIZHLI];I( 1 bubmmorexa [JOK
POCHEE, 4 https://m.eds00.ru/5ca24756
hyHKIHIT)
[ToBTOpenue u 000061IeHNE. DYHKIUH
132 (moct I())eHI/Ie CBOfIC"I;l-:a u3 qel}{,HLIIj( 1 bubmmorexa [JOK
p o y https://m.edsoo.ru/601abaca
byHKIHI)
IToBTOpenue u 00061cHNE. D
133 ( zé)npqe}lio: emeII{I:/IeH . aBH};II;I;IH;I 1 bubmmorexa LIOK
P p P https://m.edsoo.ru/laee55da
UX CUCTEM)
IToBTOpenue u o6o6IeHHe. DYHKIMU
134 ( a(i)I/IIiIeCKOG emeljile aBH);HI/II;I u 1 bubmmorexa LIOK
P p P https://m.edsoo.ru/147cbdaf
UX CUCTEM)
bu6nmorexa LIOK
135 Hrorosas koHTpOIbHAs paboTa 1 https://m.edsoo.ru/f2692060
[ToBTOpenue u 0000eHNEe. DYHKIIUH
136 (Mo leI/I OBaHUE eaHJI'IBHLIX . 1 brbmmorexa [IOK
ACTHP P https://m.edsoo.ru/a0a0aded
MIPOIIECCOB)
OBILIEE KOJIMYECTBO HACOB I10 136

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BbImnonHsaTh, couetass ycTHble M NUCbMEHHBbIE NPUEMBI, apudMeTHuecKue
' JeMCTBUS C pallMOHAIbHBIMH YU CIAMU
HaxonuTe 3HaueHUs YUCIOBBIX BBIPAKEHUH, MPUMEHSITH pazHOOOpa3HbIE
1.2 crocoObl M OpUEMBI BBIUMCIECHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH,
coJepKanx OOBIKHOBEHHBIE U JAECATUIHBIC IPOOH
[lepexoauth OT 0HOM (HOPMBI 3aIMCH YUCET K APYrol (MpeoOpa3oBHIBATH
1.3 JECATUYHYIO ApoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUYHYIO JIPOOH)
14 CpaBHMBATh U yHOPSI0YMBATh pallMOHAIbHbIE YUCIIA
1.5 OKpyriaTh uncna
BbINOAHATE TPUKHUAKY W OLEHKY pe3yjibTaTa BBIYUCICHUH, OIEHKY
1.6 3HAUYEHUHN 4YHCIIOBBIX BBIPAKEHUN. BBINOIHATH AEHCTBHA CO CTENEHSMHU C
HaTYpaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHATh  TpU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHWE Ha  MHOXHUTEIU
' HaTypaJbHBIX YHCEN
Pemate nmpakTUKO-OpHEHTUPOBAHHbBIE 3a/1a4M, CBA3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, IPONOPIUOHATIEHOCTHIO BEJIMYMH, MIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YJIBTAThl PELIEHUS 3aJad C y4ETOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpPUBAEMBIX O0OBEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
51 Hcnonp3oBate anreOpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh
' e€ B IIpoIecce OCBOCHUS yueOHOro MaTepuaa
99 Haxoauth 3HaueHHss OyKBEHHBIX BBIPAKEHUN MpPHU 33JaHHBIX 3HAUYEHUAX
' HIEPEMEHHBIX
53 BoimonuaTte  mpeoOpa3oBaHMsl  LEJIOrO0  BBIPAXEHHS B MHOTOWIEH
' MpUBEIEHNEM NIOJIOOHBIX CIIaraeMbIX, pAaCKPhITHEM CKOOOK
54 BbINONIHATE YMHOKEHME OJHOWIEHAa HAa MHOTOYIEH M MHOTOWIEHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCymiecTBIATh PA3/I0KEHUE MHOTOWIEHOB HAa MHOXXHUTEJIU C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKHM OOIIEro MHOXXHTENS, TPYNIUPOBKU CJIaraeMbIX,
npuMeHeHHs (GOpMYJT COKPALIEHHOTO YMHOKEHUS
2.6 [IpumeHnsaTh mpeoOpa3oBaHUs MHOTOUJICHOB JIJIS PEIICHUS Pa3IMYHBIX 3a/1a4




U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJIbHBIMU IIOKa3aTCJIsIMU  IJId

21 peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHUS U HEPABEHCTBA
Pewats nuHElHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBUIIA
3.1 Iepexo/ia OT UCXOJHOTO ypaBHEHUS K paBHOCUIbHOMY eMmy. IIpoBepsrs,
ABJIIETCS JIM YUCIIO KOPHEM YPaBHEHMS
3.9 [TpumensTh rpaduyeckiue METOJbI IPU PEUICHUH JIMHEWHBIX YpaBHEHHUH U
' UX CHCTEM
33 [TonGupate npuMepbl Map 4YHCEN, SBISIOUUXCA PEUICHHEM JIMHEHHOTro
' YpaBHEHHUS C ABYMS [IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JTMHEWHOTO YPaBHEHUS C
3.4 IBYMs TIEPEMEHHBIMH; TIIOJB3YSACh TpauKOM, TPUBOIUTH IPHMEPHI
pelIeHNs ypaBHEHUS
35 Pemats cuctembl ABYX JIMHEWHBIX ypaBHEHUU C ABYMsI IEpEMEHHBIMH, B
' TOM YHCJIE TpaQUICCKH
CocraBnaTh W pemiaTh JUHEHMHOE ypaBHEHHWE WU CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCJIOBHMIO 3a/layd, WHTEPIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4M MOJTy4YEeHHbIN pe3yibTar
4 Koopaunats! u rpapuku. @ynkunu
N300paxkaTb Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIHUE
4.1 3alaHHbIM ~ KOOpJMHATaM, Jy4yd, OTpPE3KH, HHTEpBajibl, 3alUCHIBATH
YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 Otmeudats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPINHATaM
4.3 Crpourts rpaduxu nuHeiHbIX QyHKIMA. CTpouTs rpaduk GyHKINU Y = [X|
OnuceiBaTh C TNOMOLIbIO (YHKIHMA M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTe 3HaueHne QyHKINM 110 3HAYSHUIO €€ apryMeHTa
[Torumate rpaduueckuii crocod MpeaCcTaBICHUS W aHaIn3a WHGOPMAIIHH,
4.6 U3BJIEKATh W HUHTEPIPETUPOBaTh HH(OpPMALMIO U3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 Hcnonp30BaTh HayalbHbBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIbHBIX




qyucen Ui CPAaBHEHMs, OKPYIJIGHHWS M BBIUMCICHUH, HU300pakaTh
JEUCTBUTEIIBHBIC YUCIIa TOYKAMU HA KOOPAUHATHOM MPSAMOU

[IpumensTh MOHATHE apU(METHUECKOTo KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIC KOPHH, HCHOJB3YSd MpPHU HEOOXOIUMOCTH KAJIBKYJIATOP,

12 BBINOJIHATh TPEOOpPa3OBaHMsI BBIPAKECHUH, COAEPIKAIIMX KBaJpaTHbIC
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEMN
13 Hcnonb30Bath 3a0McH OONBIIMX U MaJbIX YHCEN C MOMOUIbIO JECATHUYHBIX
' apo0eit u crenenei yuca 10
2 Anrebpanyeckue BhIpaXKeHUs
51 [IpumeHATh MOHATHE CTENEHW C LEJIblM I10Ka3aTeleM, BbIIOJIHATh
' peoOpa3oBaHus BBIPAXKEHUH, COEPIKALIUX CTEIIEHH C LIEIbIM IIOKa3aTesIeM
BhINONHATE TOXKIECTBEHHBIE MPEOOPa30BaHUs PAllMOHAIBHBIX BBIPAKEHUM
2.2 Ha OCHOBE MpaBWJl JCWCTBUH HAJ MHOTOYICHAMU M ajareOpandyecKuMu
TpOoOsIMU
2.3 PackiaapiBaTh KBaIpaTHBIN TPEXUWIEH HA MHOKUTEIN
54 [IpumensaTs npeoOpa3oBaHus BBIPAXKEHUN JJISl PEILICHUS PA3IUYHbIX 3ajay
' U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NMPaKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemats nuHeiHble, KBaJpaTHbIE YPaBHEHHUS U pallMOHAJIbHbIE ypaBHEHUS,
' CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IByMSI IEPEMEHHBIMU
ITpoBoAMTH MpOCTENIINE UCCIEN0BAHUS YPABHEHNI U CUCTEM YpaBHEHMUI, B
3.9 TOM YHCJIE C IPUMEHEHUEM IpadUuecKux MpeacTaBieHull (yCTaHaBIUBaTh,
' UMEET JIM YpaBHEHHE WJIM CHUCTEMa YPABHEHMH pEIlleHUs, eciIu UMEET, TO
CKOJIBKO, U TIpOYee)
[TepexoanuTe OT CIOBECHON (OPMYIHMPOBKM 33a1aud K €€ anredpandeckoit
33 MOJIEJIM C TIOMOIIBIO COCTaBJICHMSI YPAaBHEHUs WM CHCTEMbl ypaBHEHUH,
' UHTEPIPETUPOBAThL B COOTBETCTBUM C KOHTEKCTOM 3ajaud IOJTYYEHHbIN
pe3ynbTar
[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH,
34 pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOW M HX CUCTEMBI,
' JaBaTh TpaUUecKyl0 WIUTIOCTPAIMI0 MHOXECTBA PEIIEHUN HEpaBEeHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIIIHT
[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHATUS U A3BIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE O0O03HAu€HUs), OMNpPENeNiTh 3Haue€HUue (QYHKIHUH IO
3HAYEHUIO apTyMEHTa, OINpelesTh CBOMCTBA QYHKIIUH MO €€ rpapuKy
Crpoutsb rpaduku 3eMeHTapHbIX GYHKIUN BUa:
y=k/x
4.2




k/x

, Y =X3, Yy = X3, Yy = [X|, onuChIBaTh CBOMCTBA YUCIOBOW (PYHKIIMU IO €&

rpaduky
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOECHUSI OCHOBHOI
NMPoOBEPSIEMOr0 .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTarta
1 Uuncna 1 BEIYUCICHUS
1.1 CpaBHHMBATH U yIOPSAI0UYUBATH PALIMOHATIBLHBIC U UPPAIIHOHATIBHBIC YHCIIA
BeimonHaTe apudMeTHuecKre JEWCTBHS C PAIllMOHAIBHBIMU YHUCIIAMH,
1.2 coueras YCTHbIE W IMCbMEHHbIC MPUEMBI, BBINOJHATH BBIUMCICHUS C
HMppanyoHaJIbHbIMU YUCIIAMHU
13 Haxonuth 3HaueHMs cTeNeHEW C MLENbIMU IIOKA3aTesIMU U KOPHEH,
' BBIYUCIISATh 3HAUYCHUS YUCIIOBBIX BBIPAKEHUHN
14 OKpyriaTh JEUCTBUTEIbHBIC YHCIA, BBIIOJHATh MNPUKUIKY pE3yJibTara
' BBIYMCIICHHM, OLICHKY YMCJIOBBIX BBIPAKECHUN
2 YpaBHEHHUs 1 HEpAaBEHCTBA
51 Pemate nuHelHbIE M KBaJIpaTHBIE YpaBHEHUS, YPaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTEHIINE JPOOHO-pAIlMOHATBHBIC YPAaBHEHUS
Pemate cuctembl ABYX JIMHEMHBIX YpPAaBHEHUU C JABYMsI NEPEMEHHBIMU M
2.2 CHUCTEMBI JBYX YpaBHEHHH, B KOTOPBIX OJHO ypaBHEHUE HE SBISETCS
JIMHEHUHBIM
Pematp TekcTOBBIE 3amauM anreOpandyeckuM CrocoOOM ¢ TMOMOIIBIO
2.3 COCTABJIICHUS] YpaBHEHUs WJIM CHUCTEMBI JBYX YpaBHEHUU C JByMs
epeMEHHBIMHU
[IpoBoauTH pOCTENIIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHUH, B
54 TOM YHCIE C NpPUMEHEHUEM TpadUUecCKUX MPEICTaBICHUN (HAIpuMep,
' yCTaHABIMBATh, UMEET JIU yPAaBHEHUE WJIM CUCTEMa YpPABHEHUMN pEIICHMUS,
€CJIM UIMEET, TO CKOJIBKO)
Pemate nuHeliHBIE HEpaBEHCTBA, KBaapaTHbIE HEPABEHCTBA, M300paKaTh
2.5 pEelIeHEe HEPABEHCTB HA YHUCJIOBOM MpPSIMOW, 3alUChIBaTh pEIICHHUE C
IMOMOIIBIO CHUMBOJIOB
Pemate  cuctemMpl JTMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPaBEHCTB,
26 BKJTFOYAIOITHE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBbI
' HEPABEHCTB HA YHCIIOBOM TMPSAMOM, 3aMHUCHIBATH PEIICHUE C IMOMOIIBIO
CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MIPU PENICHUH PA3IMYHBIX 3a7a4




DOyHKIMH

PacriosHaBath (yHKIMHM M3y4EHHBIX BHUIOB. [lOKa3bpIBaTh CXEMaTHUYECKH
pacroio’)keHre Ha KOOPIMHATHOM IIOCKOCTH TpauKoB (PyHKIHMI BHIA:

3.1 -
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucMMOCTH OT 3HaYCHHI
K03 PHULIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA
39 [Toka3piBaTh CXEMATHUYECKH DPACIOJIOXKCHHE HA KOOPAWHATHON IUIOCKOCTH
' rpadukoB GyHkIui Buga y = VX, Y = |X| 1 onuchIiBaTh CBOKMCTBA (PYHKITUI
33 Crtpouth 1 M300pakaTh CXEMaTHUECKU TpaPUKU KBAJIPATHUHBIX (YHKIIHH,
' OIKCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIHIA IO UX TpaduKam
3.4 Pacnio3naBate KBagpaTHUHYIO QYHKIUIO IO (hopMyJie, IPUBOIUTH TPUMEPHI
' KBaJPAaTHYHBIX QYHKIUH U3 peaTbHOM KNU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas ¥ reOMETpUIECKasi IPOrPecCcuu
41 Pacno3naBare apudmMeTHUeCKyr0 M TEOMETPHUYECKYI0 TIPOTPECCHH TIpH
' pasHBIX CII0CO0ax 3a1aHusl
BBINONMHATE BBIYMCIEHUS C HWCHOJB30BaHHWEM (GOpMysnT N-TO diIeHa
4.2 apu(METHUECKOW ¥ TEOMETPHUYECKOW TPOTPECCHil, CyMMBI TEPBBIX N
YJICHOB
43 H300pakaTh YJICHBI TOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJIWHATHOM
' IIOCKOCTH
Pemate 3amaun, cBsI3aHHBIE C YHCJIOBBIMH TOCIIEIOBATEIBHOCTSMHU, B TOM
4.4 quciae 3aJjauyd M3 peajbHOM JKM3HU (C MCIIOIb30BaHMEM KaJIbKYJATOpA,

U(POBBIX TEXHOJIOTHI)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYMCIIECHUS
JpoOu 0OBIKHOBEHHBIE U JAECATHYHBIC, IEPEXOA OT OJHOU (hopMBbI 3anucu apodeit
11 K aApyroil. [TonsTue pamoHanbHOro 4KcCia, 3alUCh, CPABHEHUE, YIIOPSIA0UMBaHHE
PaLMOHAIbHBIX YUCEI
12 Apudmernuecknue IeHCTBUSA € pallMOHAIbHBIMM 4YMciIaMu. Pemienue 3amad u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: ONpeZeseHue, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOM B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEeaIbHOU IPAKTUKU
15 [TpuMeHeHrEe NPU3HAKOB IEIMMOCTH, PAa3I0XKEHUE HA MHOKUTEIM HaTypaJlbHbBIX
' qrcen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas NpONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 [lepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHMS C IEepeMeHHOW. JlomycTtumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenre 3aBUCUMOCTM MEXKIy BeIMYMHAMU B BuAe (HOpMYyIIbI.
' Borauncienus mo gpopmysiam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10KA3aTeIeEM
55 OpHounenbl n MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BbIYUTaHUE,
' YMHOKEHHE MHOTOUJICHOB
26 @opMyJIbl COKpAIIEHHOTO YMHOXEHHS: KBaapaT CyMMbl M KBaJIpaT pa3HOCTH.
' ®opmyJsia pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa MPeoOpa3oBaHMUs ypaBHEHMS,
PaBHOCHJIBHOCTb YpaBHEHHM
39 JIuneliHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PELLIEHUE JIMHENHBIX YpaBHEHUN
33 CocraBineHue ypaBHEHUM MO YCJIOBHIO 3aJayd. PenmieHne TEeKCTOBBIX 3ajad C
' [IOMOIIBIO YpaBHEHHI
3.4 JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €To rpaduk
CucreMa AByX JIMHEWHBIX YpaBHEHUW C AByMs NepeMEeHHbIMU. Pemienue cucrem
3.5 YpaBHEHHMI CIIOCOOOM MOACTAaHOBKH. llpumepsl perieHus TEKCTOBBIX 33/ad C

IIOMOILBIO CUCTEM YPaBHEHUIN




4 Koopaunats! u rpaduku. OyHKIMHA
4.1 Koopaunara Touky Ha IpsIMOiA
49 Yucnossle NPOMEXYTKH. PaccTrosstHue Mexay IABYMs TOYKAMHM KOOPIMHATHOM
' IPAMOiA
43 [IpsmoyronpHas cuctema koopaunat, ocu OX u Oy. AGcrycea U OpAMHATA TOYKU
' Ha KOOPAMHATHOM IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpapuKOB peabHbBIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['padux ¢pynkunu. CroiicTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X]|
4.7 ['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 UYucna v BBIYUCIICHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UpPpaLMOHATBLHOM YUCIIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH W BBIYMCICHUAM. JleHCTBUTEIbHBIE
qucna
1.3 Cremnens cC 1e7bIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBagpatHblil TpéXuiieH, pa3inokeHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeJIeHNE alredpandeckux apooei
2.4 PanmonanbHble BeIpaykeHUS M UX TpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (opMmyna KopHeHl KBaJpaTHOrO ypaBHEeHHs. Teopema
' Buera
3.2 Pemennie ypaBHeHUI, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [pocreiimme npoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHnpeTanuss ypaBHEHHH C JByMsl INEPEMEHHBIMH M CHCTEM
34 JIMHEMHBIX ypaBHEHUH C JABYMs IepeMeHHbIMU. [IpuMepbl pelieHusi CUuctem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33729 aNreOpandeckuM crmocooom
3.6 UwucoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBseHcTBO ¢ 0O1HOM ITEpEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOU
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
41 [Tonstue ¢ynkuuu. O6nacTe OnpeneneHuss U MHOXKECTBO 3HAUCHUN (YHKIIHH.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux pynkumu. UreHre cBOWCTB (GYHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKIUN, OTPAXKAIOMIUX PeaTbHBIE TIPOIIECChI
44 @OyHKIUY, ONUCHIBAIOIIME TMPSAMYHO M OOpaTHYIO  IPOIMOPIHOHAIBHBIC
' 3aBHCUMOCTH, UX rpapuKu
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4.6 Oynkimu y = X, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA
1 Yucna u BBIYUCTICHUS
11 PanonanbHble  4Kcia, MppAlMOHANbHBIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
' JecATUYHbIE Jpoou
MHOXecTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHbIE YHClIa KaK OECKOHEUHbIE
12 JecsITUUHble J1poOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXKECTBOM
' JNEHUCTBUTENBHBIX YHCEN U KOOpAMHATHOW mpsMoil. CpaBHEHHE AEWCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eMCTBUS C JCUCTBUTEIHLHBIMH YHUCTIAMU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpY’KAIOIIEro MHpa,
14 JUITMTENILHOCTh TPOLIECCOB B OKpyskaromieM wMupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTHh mnpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
pE3yJIbTaTOB BBIUYMCIICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OHON TEPEMEHHON
2.2 JInnenHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIMXCS K IMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOJAIIMXCS K KBAJPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHHs YpaBHEHHM TPETbEH U 4YETBEPTOMN
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENH
2.5 Pemenue 1poOHO-paliOHAIBHBIX YPaBHEHHUH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €r0 rpadukx




2.8

Pewrenne cucreM AByX JIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMU

Pemienue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPO

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIPETALIMS CUCTEMBI YPAaBHEHUH C IBYMS TIEPEMECHHBIMU

211 Pemenne TeKCTOBBIX 33129 alNreOpandecKuM crocodom

2.12 YwucoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM EPEMEHHOU

2.14 Pemenue cucreM JTUHEHHBIX HEPABEHCTB ¢ OAHOM IMEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

516 I'padmueckas wuHTepHpeTansi HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C ABYMs
' HePEMEHHBIMU
3 OyHKIMU

31 KBagpatuunas ¢pynkuus, e€ rpaduk u coiicta. [lapabona, KOOpAMHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

3.2 I'paduku Gpyukimii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku Gpyukmii y=K/x, y = X° u ux coiicrsa

3.4 I'paduku pyHkumii , ¥ UX cBOKCTBA
4 YucnoBbie OCIEI0BATEIIEHOCTH

41 OmnpeneneHre U crnocoObl 3aJaHMS YHCIOBBIX IOCIENOBaTeIbHOCTEH. 3agaHue
' MOCJIe10BaTENbHOCTH PEKYPPEHTHOM popMyItoif u popmynoit N-ro uieHa

42 Apudmernueckas nporpeccus. @opMyiibl N-To WieHa apuPpMETHUECKON IPOrpeccuH,
' CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckas nporpeccusi. @opMyIel N-TO YJIeHA TEOMETPUIECKON TPOTpeccui,
' CYMMBI TIEPBBIX N YJICHOB

44 N300pakeHne 1wieHOB apu(pMETHIECKON 1 TeOMETPUUECKOI Mporpeccuii ToukaMu Ha
' KOOPAMHATHOM IUNIOCKOCTH. JIMHENHBINA U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI



ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCIIOJIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINUCAaHUS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHUC, aAKCHOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYpaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsITHYHAs IPOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBHIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATb W YIIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOM MPSAMOM, OKPYIJIATh YHUCIIA; YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe OonepupoBarh IMOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHUE BBIMOIHATH pacuérel Mo ¢opmyisaMm, mnpeoOpa3zoBaHUL
HENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMy1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelath JIMHEeWHbIE W  KBaJpaTHbIE ypaBHEHHUs, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHNH 3aJay U3 JIPYruX NpeIMETOB U MPAKTHMUECKUX 3a7ayd; YMEHHE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPIAWHATHYIO IUIOCKOCTH ISt
M300paKCHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, YMEHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHKIMsA, KBajpaTHuHas (QyHKOUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aJad W3 APYTUX YyYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE HCIIOJIb30BaTh CBOWCTBA
nocieA0BaTeIbHOCTEH, POPMYIIBI CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3a1ad, B TOM 4YHCIE 3ajad U3 APYTruX Y4eOHBIX NPEAMETOB M peaTbHOMN
KU3HU

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, padoTy, LIeHy TOBAPOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHpPaBICHHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIy4EHHOE pPELICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTYpa, TOUKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYTrOJIbHHK, PpaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napajieiorpaMM, poMO, IPSMOYTOJIEHUK, KBAIPaT, TPANCIHs; OKPY>KHOCTB,
KpYT, KacaTeJlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB GUIYp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, PABEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MHPSIMBIX, YroJl
MEXY MPSIMBIMH, IEPIEHANKYJIISAP, HAKIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYTOJIbHUKH, CUMMETPHUsS OTHOCHUTEIBHO TOYKH U TPSIMOM;
YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHUIO M Tmojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIJIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, erJ'I (BCJ’II/I‘II/IHa
yIjla, CHHYC U KOCUHYC yTIJla TPEeyrojbHUKA), IJIOAb; YMEHHE OLIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TIPUMEHSTh
dbopMyIIbI IEpUMETPa U TUIOIIAIU MHOTOYTOJIBHUKOB, ITHHBI OKPYKHOCTH U
WIoMaad Kpyra, obbemMa NpPSMOYTOJBHOTO MapajuleNienunena; yMEHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHuKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  (GUIypel W HX  KOMOMHAaNuw,
OPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CMMBOJILHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEAECHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]iay, B
TOM YHUCJIE U3 IPYTUX yUEeOHBIX MPEAMETOB U peaibHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPaXKAarollyk CBOWCTBA M XapaKTCPUCTHUKU
pealbHBIX TPOIIECCOB W SIBJICHHIN; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAFOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yaillHBIN
OKCIEPUMEHT),  JJEMEHTapHOE€  COObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, ClIyyailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOIUTb BEPOATHOCTH CIly4alHbIX COOBITHI B OIIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pellaTh 3ajaud
METO/IOM OpPIraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM IIpaBUJIA
YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHPE U B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPUMEPbl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTIEJIbHBIE BBIJAIOIIMECS PE3YJbTAThl, IOJY4YEHHBIE B XOJ€
pa3BUTHA MaTEMaTUKU KaK HAayKW, IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 Hatypanbhblie u nenslie yncna. [Ipu3Haku 1eIMMOCTH LEeNbIX Yncel
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
13 PanmonanbHele uncia. ApupmeTnueckue onepanuy ¢ paloHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUSI, TTPABUJIa OKPYTIICHUS, TIPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoHalIbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 ApudmeTrueckuili KOpeHb HaTypalbHOW creneHu. JlefcTBusc apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNbHbIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3. Lensie u apoOHO-parmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyiia CII0KHBIX MPOIIEHTOB
5 OyHKIHH
@ynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk Gynkuuu. O6macTb onpenesreHus u
51 MHOXeCTBO 3HaueHuil ¢pynkumu. Hymu ¢pynkmmu. [IpomMexyTku 3HAKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHUMYMBI (DYHKLUH.
Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKIMU HA TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
1.2 TpeyronsHUK




7.3

MHOroyrojasHuKu

7.4 OKpyXHOCTh ¥ KPYT
7.5 N3mepenue reoMeTpuuecKux BEIUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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pexkomenaanuu / 1. E. ®eoktucroB. — M.: Muemo3suna, 2009.

2. KonTtposibHble W caMocCTOsiITeNbHBIE pabOThl Mo anredpe: 7 Kiacc: K
yueOnuky A. I'. Mopakosuua / M.A. IlomoB. — M.: HM3ngatenbcTBO
«IK3ameny», 2017.

3. Aunrebpa: 8 kjmacc: caMOCTOSTEIIbHBIE M KOHTPOJIbHBIC Pa0OTHI: TTOCOOHUE IS
ydamuxcsi o0rieo0pa3oBareabHbix opranusanuii / A.I'. Mepsmsik, B.b.
[Tononckuii, E.M. PabunoBuy u ap. — M.: Benrana — I'pad, 2017.

4. Anrebpa: 9 xiacc: caMoCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI: TOCOOUE IS
yyamuxcsi oOmieoOpa3zoBarenbHbix opranuzamuii / A.I'. Mep3nsak, B.b.
[Tononckuii, E.M. PabunoBuy u ap. — M.: Benrtana — I'pad, 2017.

5. Marematuka. YCTHBIE BBIYMCICHUS W OBICTpHIA CU€T. TpPEeHUPOBOYHBIC
ynpaxkHeHus 3a Kypc 7-11 kmaccoB: yueOHO-MeToauueckoe nocooue / [lox
penaknuent @.0. JIpicenko, C.10. Kynabyxosa. — PoctoB-na-Jlony: Jlernon-

M, 2010.



6. Anrebpa. 7-8 kmaccel. Tpenaxé€p. TemMaruueckue TECTbl M UTOTOBbIE PaOOTHI:
yuebHOo-MeTonmyeckoe mocobue / Ilog pemakuumeit O.®. Jlpicenko, C.I1O.

KynaOyxoBa. — PoctoB-Ha-/lony: Jlernon, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/16/7/

https://www.yaklass.ru/p/algebra/7-klass

https://interneturok.ru/article/algebra-7-klass

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

https://math-ege.sdamgia.ru

http://alexlarin.net
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MOJYJIb «TEOMETPHSI» (306 4)

HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeUnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWHA M B3aUMHOE pPACHOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTelIbHyI0 JIMHUIO. [IeHHOCTh M3ydeHHs] T€OMETPUU Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACA YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
WUCTHUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCyKIeHHs «OT TMPOTHUBHOTO», OTIMYAaTh CBOWCTBA OT IPU3HAKOB,
dopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHe Jl0KazareabHas
JVHUS UMEET JJ1s yIIyONEHHOTO U3yUeHUsI MaTEMAaTHUKH.

[{enpro M3yyeHUs TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3a/1ay, BCTPEUYAIOIIUXCS
B peasbHOM ku3HU. OOydaromuiics JOJDKEH HAyYUTbCS — OINpPEAEIsATh
rE€OMETPUUYECKYIO0 (UTYpY, ONUCHIBATH CIOBAMU YEPTEX WIM PUCYHOK, HaWTH
IUIOLIAAb  3€MEJIbHOTO  yYacTKa, pPAacCUMUThIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyemble pa3Mephbl Trapaxka aJjis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIUTENbHAS JIMHUSA B U3yYEHUU T€OMETPUHU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OOYy4aroUMics y4uTcs CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriayOJEHHOTO U3YyUYEHHUS] TEOMETPUN COCTOUT
B TOM, YTO 00y4aroluecss He MPOCTO 3HAKOMSATCS C ONpeAeIEHHBIMU MOHITUIAMH, a
YBEPEHHO OBajJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3YYal0TCs Ha OoJiee rTyOOKOM ypOBHE, a 00ydaromuecs IpuoopeTaoT
YMEHUS, MOMOTAIOIINE MM YBEPEHHO IPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX TPEeIMETax, MPexk/e Bcero pu3nuke u nHpopMaTHKe,
a TaKKe I0JIb30BAThCA TMOJYYCHHBIMH 3HAHUSIMU TPU PEIICHUU MPaKTHUYECKUX
3a11ay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriyOJ€HHBIM
yueOHbIl Kypc «I'eoMeTpus), KOTOPbIN BKIIOYAET CJIECTYIOIIUE OCHOBHbBIE Pa3/Ieibl
conepxkanusi:  «Hauwama  reomerpum», «TpeyronbHukmn», «OKpyXHOCTHY,
«UYeTtpipéxyrompaukny, «[logobuey, «dmeMeHnTsl TpuroHoMeTpun», «Ilmomanmny», a
Takke «Meton koopauHaTy», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.



Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kimacce — 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B HeJlelNi0), B
9 knmacce — 102 gaca (3 gyaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcroprsi BO3HMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronoxeHue To4YeK Ha NpsAMou. M3mepenue mIMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHune BeaW4YuH YIVIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrostnue ot Touku 1o npsMou. buccekrpuca yrna.

Jlomanas. Bunel nomansix. J[ninHa tomanoi. MHoroyronsHuku. [lepumerp
MHOTI'OYyToJIbHUKA. [[OHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpenCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buzasl TpeyroJbHMKOB: OCTPOYIOJIBHBIE, MNPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapasnensHbie npsimbie. CyMMa yIrjioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MPU3HAKK NapajuleNbHbIX NpsMbIX. CymMMa yIiioB TpEyrojabHUKa. BHEmHuE yrisl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB. llepnennukyisip u
HakJIOHHasA. CBOMCTBO MeAuaHbl IIPSAMOYTOJIBHOIO TPEYTOJIBHHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronbHbIid TPEYroNbHUK ¢ YriaoM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnosioKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAaHHAas B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
34141 HA MIOCTPOEHUS, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMCTBa U npu3Haku. [IpsamoyronbHas tpanenusa. CpenHss TUHUSA TPAIICIHH.

CpenHsast nTUHUSL TPEYTroJbHUKA. MeToj yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. IlpuzHaku nomoous
TpeyrodbHUKOB. [IpuMeHeHue mMOoa00usI MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 33/1a4.

ILiromans

[Tonstue o mmomanu. CBolcTBa TMIIOMEAAEH TEOMETPUUYECKUX (PUTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOIbHUKA, MapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOILIEHHE MI0MAEH TPEYrOJbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[lpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIbHOIO
TpeyrojbHUKa. TpuroHomerpuueckue ¢yukiuu yriaoB B 30° 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKHU, CBA3AHHbIE C OKPYKHOCTBIO



BrnmcaHHble M IEHTpaJbHBIE YTIJIBI, YTOJd MEXKIYy KacaTeIbHOM M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMH. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYrOJIbHAKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMynbl  npuBeneHus.  Pemenue
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TEopeMa CHHYCOB. PeleHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna I'epona. Popmyna mouiaau
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Npu penieHud reOMETPUYECKUX
3anad. Teopembl UeBnsl 1 Menenas. [loHsiTHE O TOMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxkHocTH. HaxoneHune mnepecedeHud OKpPYKHOCTEW H
NpsMBIX B KoopauHaTax. PopMyra paccTOSIHUS OT TOYKU A0 Ipsimoit. Ilnomans
napajjieiorpaMmMa B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasioeHuss BEKTOPOB IO 0Oasucy.
CxaysipHOE TIPOU3BEIACHUE BEKTOPOB, N'€OMETPUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JJIMH W yrioB. Pemenwe
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJdpHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHUE JUIMH Iyr OKpyskHoctei. Ilmomane kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeneHrs 00 M3MEPEHUH ITMHBI OKPYKHOCTH U
IJIOIIAIA KPYyTa.

JIBMKeHMS TIIOCKOCTH

IlenTpanpHas cummerpusi. LlenTpanbHO-cumMMeTpuuHble (purypsl. [IoBopoT.
OceBasg cummerpusa. Purypel, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOINMCH, CKYJIBNType, apxurekrype. Kommosuruu
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHne B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe NeiCTBUSA:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Pacno3HaBaTh HM3y4€HHbIE TIE€OMETPUYECKHE (UIYpbI, OIpEeneisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETpUUYECKUE (QUTYpPbI, BBIIOJIHATH
YEpPTEkKU MO YCIOBUIO 3anadd. M3mepsATh JNMHEHWHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
peaslbHOM KU3HU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. Pa3nuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
IPU3HAKU ¥ CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3aa4.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JIHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHmy oOyueHus B 8 Kkiacce oOydaromuidcs TMOJYYUT CJEAYIOLIUE
peIMETHbIE PE3YJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHUIBI YETHIPEXYTOJLHUKOB, WX JIJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBONCTBA TOUKH MEPECEUEHUS] MEUaH TPEyrojbHHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYeckuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl pELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh II€HTpabHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TMOA00US TPEYroJbLHUKOB, Kod(dwuimeHnta momaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTte W ucnonp3oBaTh mpocTeiimue  GopMmynsl A IUIOLIAAU
TPEyrojbHUKA, NapaieorpaMma, poMoa 1 Tpanenuu. Beraucinare (pasnuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAAM MHOTOYIOJBHBIX (UTYp
(MonB3ysiCh, TNI€ HEOOXOAWMO, KaJbKYJIATOPOM). 3HATh OTHOIICHWE ILUIOMIACH



NoOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHUH 33Aad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoii [ludaropa ans pemieHUs TEOMETPUUYECKUX H
IpaKkTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITIUHBI.

Biamerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJA MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIry 00yueHust B 9 ki1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbI JIs1 HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs (popMysiaMH MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHUH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (PopMyiamMHu JUIsl IJIOLIAAU TPEYTOJIbHUKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TpUMEHATh hopmyiy ['epoHa u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMeTp 1peAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B IPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBath Teopemsl UeBrl 1 MeHenas npu pelieHuu 3ajay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJaX, yIJIaX MEXAY XOpIaMH
(CeKyIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYILMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kod@duiueHta u
CBOOOJIHOTO YJI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



ko3 duueHTa ¢ BO3pacTaHWEeM U YOBIBAaHMEM JHHEWMHON (QYHKIUH. YMETh
pemlatb METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MApPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBOIUT M BIAAETh YPAaBHCHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOA
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKHM 1O MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELIeHUU
FCOMETPUYECKUX U IPAaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh IPAaBWIAMU TPEYTOJbHUKA W IapajulesiorpaMma.
Biranerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0XKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

WNwmets npencrapiienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHUJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpuMEHATh IOIMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaISpPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

Bianers NMOHATUAMH NMPABWIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIIATH IUIOMAAb KpyTa U
ero yacted. [loHnmare cmbicn yucna m. [[puMeHATH MOTydYeHHBIE YMEHHUS MpU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEICHUS 00 M3MEpEeHUU
JUTUHBI OKPYKHOCTH U IUIOLIAJU KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOINE BHIYMCICHUS



C MPUMEHEHHEM IMOAO0OHs U TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YSICh, THE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl M UX CBOICTBA 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpuvaecKuX BeTUIHH
bubnuoreka [IOK
2 T 1 1
PEyroARHIIH o https://m.edsoo.ru/78c146¢c4
3 [TapannenpsHocTh. CyMMa yriioB 15 1 bubnnorexa [JOK
MHOI'OyI'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpsiMOyTONBHBIE TPEYTONBHUKH 7 bubmorexa HOK
pIMOY pey https://m.edsoo.ru/78c146¢c4
bubnmorexa LIOK
5 r 5 1
COMCTPHHCCRUC HepaBeHOTRA https://m.edsoo.ru/78c146¢c4
Oxpy>kHOoCTh. ['eoMeTpruyeckue mecra
6 To4ek. [TocTpoeHus: ¢ moOMOIIbIO TUPKYJIS 18 1 bubmorexa HOK
- 0P HHbTO TIPIEY https://m.eds00.ru/78c146c4
Y JIMHEHKH
7 IToBTOpenue, 00001IeHNE, CUCTEMATH3AIIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nupposbIe
Ne /i P Konrpoabnsie IIpakTuyeckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
1 HerbipExyrombHiiH 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
II 1 1
3 Hotat 6 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 Yruibl U 4ETBIPEXYTOJBHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPYHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3ALHS bubnnorexka [JOK
6 N 10 1
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Petenie TpeyrombHHKoB 22 . https://m.edsoo.ru/dddde230
bubmuoreka [JOK
2 Tonobue TpeyronbHikos 12 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
M 1 1
3 CTOAL KOOpAHHAT 0 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
4 Beiropet 20 ! https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
> JLTHHA OKPYKHOCTH H ILIOIAAE KpYra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JBHOKEHHS ITOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cHCTeMaTHu3aIus 3HaHUM https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTebHbIEC peCypcChl
padoThI padoThI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuoreka [IOK
pa3BUTHUS TEOMETPUH https://m.edsoo.ru/925af86b
HauanpHbie moHATHS

2 reometpuu. Touka, mpsamast 1 bubmmorexa [JOK

PHH. 1P ’ https://m.eds00.ru/659c4331
OTpE30K, JIy4
HauanpHbie mOHATHS
3 reoMmerpun. Touka, npsmas 1 bubamorexa LOK
puH. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
ITousarue 06 akcuoMe,

4 TEOpEME, 10Ka3aTeIIbCTBE, 1 bubnnorexa [JOK
OIIPEEIIEHUH, CBOWCTBE, https://m.edso00.ru/3d223477
IIpU3HAKE
BzauMHoe pacrionoxxenue

5 TOuYeK Ha npsiMoit. M3mepenue 1 bubnnoreka [JOK
JUIMHBI OTPE3KA, PACCTOSHUE https://m.eds00.ru/92b776f1
MEXy TOUKaMHU
BzauMHoe pacrnionoxxenue

6 TOYEK Ha npsmoil. 3amepenue 1 bubnnoreka [JOK
JUTAHBI OTPE3KA, PACCTOSTHUE https://m.eds00.ru/9c500788
MEXly TOUKaMHU

7 B3aumHoe pacnonoxenue 1 bubnuorexa [IOK
TOYeK Ha npsMoi. 3mepenne https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIOYy TOUKaMU

[ToxymnockocTs u yron. Buast

bu6mmoreka [IOK

8 N
YIJIOB. VISMEPCHUE BCIMHIH https://m.edso00.ru/36862bf3
YIJIOB
[TonynnockocTs U yroii. Bugsl BuG 1OK
HOJIMOoTEKA
9 .U
YIIOB. HISMCPCHUE BCTHIMH https://m.edsoo.ru/21ce4ff2
YIJIOB
ITonymnockocTs 1 yroi. Buzsl BuG 10K
HOINOTEKA
10 .U
YIIIOB. VISMEPCHUE BEIMHIH https://m.edsoo.ru/ce214e34
YIJIOB
BepTI/IKaHI)HI)IG U CMCKHBIC B 6 HOK
HOINOTEKA
11 T
YIJIBL 11apaJlICIIbHBIC 1 https://m.edsoo.ru/7399faea
NEepPHEHANKYJISIPHbIE TTPSIMBbIE
BepTI/IKaHI)HI)IG U CMCKXHBIC E 6 HOK
HOJIMOoTEKA
12 T
YIIIBL. HlapalliCIbHBIC 1 https://m.edsoo.ru/5c2c0dff
MEPIEHANKYJISIPHBIE IIPSIMBIE
BeprtukanbHbie U CMEKHBIE Bu6 110K
HOINOTEKA
13 T
YIIIBL. HlapalliCIbHBIC 1 https://m.edsoo.ru/4a4bf678
MEPIEHANKYJISIPHBIE TIPSIMBIE
BeprtukanbHbie U CMEKHBIE Bu6 110K
HOINOTEKA
14 T
e https://m.edsoo.ru/84ee61de
NEepPHEHANKYISIPHBIE TTPSIMBbIE
BeprtukanbHbie U CMEKHBIE Bu6 10K
HOJIMOTEKA
15 T
YIJIBL 11apaJlIC/IbHBIC 1 https://m.edsoo.ru/d04bb9c5
NepHEHANKYISIPHbIE TPSIMBIE
b K
16 buccekrpuca yria uommorexa LO

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
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bubmuorexa [JOK

o buccekTprca yria https://m.edso0.ru/557998af
bu6mmoreka [IOK

18 buccerTprica yria hittps://m.eds00.ru/5ea89182

19 Jlomanas. Buabl 10MaHbIX. bubmuoreka [JOK
JlnnHa nomanou https://m.edsoo.ru/c84d7212

20 Jlomanasi. Busipl JioMaHbIX. bubnmoreka [JOK
JnvuHa nomaHou https://m.edsoo.ru/91fe52bc
MHoroyronsHuku. [lepumerp

21 MHOroyrojasHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/O0aab8dfc
MHOTOYTOJIbHAKAX
Mmuoroyroasauku. [lepumerp

99 MHOroyrojsHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOTOYTOJIbHAKAX
MHoroyronsHuku. [lepumerp

93 MHOroyroisHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX M HEBBITYKJIBIX https://m.edso00.ru/5cc7a352
MHOTOYTOJTEHAKAX
MHoroyronsHuku. [lepumerp

24 MHOroyroisHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJTFHAKAX
MHoroyronsHuku. [lepumerp

o5 MHOroyrojasHuka. [Ionarue o bubnnoreka [JOK

BBITYKJIBIX U HCBBITYKIIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/3e269ed8



https://m.edsoo.ru/557998af
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26 WNHcTpyMeHTHI U1 H3MepeHui bubmmorexa [IOK
Y MOCTPOEHUM https://m.edso0.ru/333ech98
97 HNHCcTpyMEHTBI 111 U3MEPEHUM bubnuoreka [IOK
Y IIOCTPOEHUN https://m.eds00.ru/26b0a806
KonrponbHas padora no reme
"Hauana reomerpun.
[Ipocreiiiine reoMeTpUdeCcKue bubnnoreka [HOK
28 o
(GUryphl U X CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpudecKux
¢uryp"
29 Menuana, OuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099
30 Menuana, GuccekTpuca u bu6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroibHUKOB bubmmorexa LOK
https://m.edsoo.ru/8e04a02f
39 [IepBblii 1 BTOpOM IPU3HAKU bubnnorexka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
33 ITepBslii 1 BTOpOH MPU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYTOJIbLHUKOB https://m.edsoo.ru/a56c5adb
34 IlepBbIil 1 BTOPOH IIPU3HAKU bubnnorexka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edso00.ru/34f8650e
35 [IepBblit 1 BTOpOM IPU3HAKU bubnnorexa [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [IepBelii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYTOJIbLHUKOB https://m.edso00.ru/79753cdf
37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPCYTrOJIbHUKHN U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9
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38 PaBHOOenpeHHbIC bubmmorexa [IOK
TPEYTroJIbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC bubnuoreka [IOK

39 .

TPEYTrOJIbHUKHU U UX CBOMCTBA https://m.edso0.ru/1c2cc982

40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TPEYroJIbHUKA https://m.eds00.ru/480b3c40

a1 [Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [IOK
TpEyroJibHUKa https://m.edsoo.ru/bf564ab7

42 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTroJIbHUKOB https://m.edso00.ru/b4229637

43 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49

44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTOJIBHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0ceBOI

45 cummetpuei. [Tpumepst bubnmnoreka [JOK
CUMMETPHUU B OKPYKAKOLIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBO

46 cummetpuei. [Tpumepst bubnunoreka [JOK
CUMMETPHUU B OKPYKAKOLIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonrponbHas pabora no reme bubnuoreka [IOK
"TpeyronbHUKH" https://m.edsoo.ru/6f0a9a78

bu6mmorexa [IOK

48 HapaneabHOCTE MpAMELX https://m.edso00.ru/a081482d

49 CBoiicTBa U NpU3HAKU bubmuotexa [JOK

MnapajiCJIbHBIX MMPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edso00.ru/75899b52
CBolicTBa U pU3HAKU bubnuoreka [IOK

o1
IapaJuyIeIbHBIX MIPSAMBIX https://m.edsoo.ru/e0fde699

59 CBoiicTBa U PU3HAKU bubnmoreka [JOK
napasuIeIbHbIX IPSIMbIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasulebHbIX IPSIMBIX https://m.edso00.ru/070fd7db
CBoiicTBa U MPU3HAKU bubnnoreka [JOK

o4
MapasuiebHbIX OPSIMBIX https://m.eds00.ru/5¢90c339

55 CyMMa yIJI0B TpeyroibHHUKa bubmmorexa LIOK

https://m.edsoo.ru/d1dca5cd

56 CymMma yrIiioB TpeyrojabHHUKA bubmmorexa LIOK

https://m.edsoo.ru/7af6d9e6

S7 Bremnue yrisl TpeyrojibHUKa bubmmorexa LIOK

https://m.edsoo.ru/bc409f4f

58 Bueuinue yribl TpeyrojibHuKa bubmmorexa [OK

https://m.edsoo.ru/371cbell
CyMMa BHYTPEHHHX YTJIOB

59 MHOT'OyTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YIJIOB BBIIIYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

60 MHOTOyTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYT'OJIbHHKAa U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

KonTtponbHast pabora o Teme

bu6mmoreka [IOK

62 "I .C
ApAIIEILHOCTD yMa/Ia https://m.eds00.ru/40947485
yTJI0B MHOTOYTOJIbHUKA
[Tpu3Haku paBeHCTBa
63 IPSIMOYTOJIBHBIX bubmmorexa [JOK
PIMOY https://m.edso0.ru/330d63ff
TPEYTOJILHUKOB
[Tpu3Haku paBeHCTBa
64 PSIMOYTOJIBHBIX bubmmorexa LOK
pAMOY https://m.edsoo.ru/0e1544dc
TPEYroJbHUKOB
65 [leprieHquKyISIp ¥ HAKIOHHAS bubmmorexa LOK
PHEHAREYTAD https://m.eds00.ru/957310000000000
CBOWCTBO MeIHUAaHBI
66 MPSIMOYTOJIBHOTO bubnnorexka [JOK
TPEYroJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/b34a450e
K TMIIOTEHY3€
CBoOlCTBO MeTUaHBI
67 IIPSAIMOYTOJIBHOTO bubnnoreka [JOK
TPEyroJIbHUKA, IIPOBEIEHHON https://m.edsoo.ru/83fabf79
K TMIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOJIBHUK bubnnoreka [JOK
¢ yriiom B 30 rpanycos https://m.eds00.ru/52b57dOf
69 [IpsiMOyTOIBHBIN TPEYTONBHUK bubnuorexa [IOK
¢ yriaom B 30 rpagycos https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
e bu6mmoreka [IOK
70 CTOPOHAMH U YTJIAMH

TPEYToJIbHUKA

https://m.edsoo.ru/95db41f7
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COOTHOIIIEHUS MEXKTY

71 CTOpOHAMU U yTJaMu bubmmorexa [JOK
P Y https://m.edso0.ru/5ea388d0

TpeyrojJbHUKa
HepaBeHcTBO TpeyroyibHUKA.

72 HepaBeHCTBo op ;’MHe bubmmorexa [JOK

p . A https://m.edsoo.ru/50fa9985

JIOMaHOU
HepaBenctBo Mexmy

73 NEPIEHAUKYIISIPOM U bubnuoreka [IOK
HAaKJIOHHOU. PaccTtosHue ot https://m.edsoo.ru/7284cbde
TOYKHU 1O NPSAMOU
KonTponbnas pabota no
teMaM "lIpsiMmoyrosibHbIE

74 TpPEeyrojabHUKN" bubmmorexa LIOK
"p Y ’ https://m.edso0.ru/85f00be3

I'eomeTpuueckue

HepaBeHCTBA"

75 OKpyX HOCTb, XOPJIbI U bubmuorexa [JOK
JIIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d

76 OKpyX HOCTb, XOpJIbI U bubnuotexa [JOK
JIIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/02406d49
BzauMHoe pacrnionoxxenue

77 OKPYXHOCTH U MPSIMOIA. bubnuotexa [JOK
KacarenbHas u cexkymas K https://m.edso0.ru/00d222d9
OKPY>KHOCTHU
BzauMHoe pacrnionoxxenue

78 OKPY>KHOCTH ¥ TIPSIMOM. bubnmoreka [JOK
KacarenpHas u cexyias K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH

79 B3aumnoe pacnonoxeHune bubmorexa HOK

https://m.edsoo.ru/a52f2800
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OKPYXHOCTH U MPSIMOIA.
KacarenbHas u cekymas k
OKPY>KHOCTHU

80 OKpyXHOCTb, BIUCAHHAS B bubnnoreka [HOK
yromu https://m.eds00.ru/3767ac35
81 OKpY>KHOCTbh, BIIUCAaHHAs B bubnnoreka [HOK
yroJ https://m.edsoo.ru/f019e49b
[TonsiTrie 0 reOMETPUIECKOM
82 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
FeOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa TIOCKOCTH
ITonsiTHE O TEOMETPHUUECKOM
83 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
FeOMETPUUYECKUX MECT TOUEK https://m.edso00.ru/621adf85
HAa TIOCKOCTH
84 OrnucanHasi OKPY>KHOCTh bubnuorexa [JOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OnucanHast OKPYXHOCTh bubnunoreka [JOK
TpEyroJibHUKA, €€ LIEHTP https://m.edso00.ru/c96254e9
MeTto1 reOMETPUYECKUX MECT
86 TO‘ICKI[HpI/I peuf)eHI/m Bubnuorexa LIOK
https://m.edso00.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4eCKUX MECT
87 TOYEK IIPU PELICHUH bubnuorexa LIOK
https://m.edso00.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4ECKUX MECT
bu6mmoreka [JOK
88 TOYEK TPU pEIICHUN

TCOMETPHUICCKUX 3aaa4d

https://m.edso0.ru/05853a22
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Meroz reoMeTpu4eCKUX MECT

89 TOYEK MPH PEIICHUH bubmorexa [IOK
pHp https://m.edso0.ru/6903dff0
FCOMETPHUYCCKUX 3a1a4
O60ocHOBaHMS TPOCTEHIITNX
MIOCTPOEHUM, TaIlbl 3a1a4X Ha
90 IIOCTPOCHUS, PELICHHE 3aa4 bubmorexa [IOK
p s https://m.edso0o.ru/e511d730
Ha MOCTPOCHHUE IIUPKYJIEM U
JIMHENKOMN
O60cHOBaHUS NPOCTEUIINX
MOCTPOEHUM, TaIlbl 3a1a4H Ha
91 IIOCTPOCHUS, pEIICHHE 3a]a4 bubmorexa HOK
P s https://m.edsoo.ru/f3bfof74
Ha IMOCTPOCHUE IUPKYJIEM U
JIMHENKOM
KonTtponpsHnast pabora o Teme
"OKpy>KHOCTb.
92 I'eoMeTpuueckue MecTa TOUEK bubmmorexa [TOK
P ' https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MOMOILBIO
LUPKYJIS ¥ JINHEHKA"
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
93 WINIIOCTPUPYIOIINX CBSA3U bubmmorexa [TOK
pHpYy https://m.edsoo.ru/f0e38fa3
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
94 HIITIOCTPH [AX CBA3U bubmmorexa [TOK
PHPYIO https://m.edso0.ru/38a31139
MEXy pa3TUIHBIMU TEMAMHU
Kypca
95 [ToBTOpenue u 06o0IIEeHNE. bubmuotexa [JOK
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Pemenne 3amay,
WJUTIOCTPUPYIOIINX CBSI3U
MEXK]ly pa3IMYHbIMUA TeMaMu

Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIINX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEX/1y Pa3IMIHBIMU TEMaMH

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567¢el

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIINX CBSI3H
MEX/1y Pa3TuIHBIMU TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBSA3U
MEXY Pa3TUYHbIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edso00.ru/397d166b

100

[ToBTOpeHue u 0600IIEeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMAMHU

Kypca

bu6mmorexa [IOK
https://m.edso0.ru/c60d778a
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101 Nrorosas KoHTposIbHAA 1 bubmmorexa [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u 06o0IIeHNE.

Pemenne 3amay,
102 WLTIOCTPUPYIOIINX CBS3H 1 bubmorexa LIOK
pHby https://m.eds00.ru/971f7836
MEXY Pa3TUYHBIMA TEMaMHU
Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnmnoreka HOK
CBOICTBa https://m.edso00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moteka [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero nNpu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fh521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnorexa [JOK
CBOICTBa https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moreka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyroapHUK, poMO, KBasipaT, UX 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpsimoyroabHUK, poMO, KBasipaT, UX 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsimoyroabHUK, poMO, KBaipaT, UX 1 bubmuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/a6373aa2
bubnunorexa LIOK
10 CpeLiist I TpEyroiIbiiKa 1 https://m.edsoo.ru/6elbcbbb
11 Cpensist TUHUS TPEYTOJIbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBHoOenpenHas Bu6muotexa [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.eds00.ru/17f960ca
bu6nmoreka IIOK
14 HlpamoyroxbHas Tpartetiis https://m.eds00.ru/3375¢813
15 Cpenusis nTuHUs Tpaneuu bubnxorexa LTOK
pea partel https://m.eds00.ru/7963a7f5
bubnunoreka LIOK
1 T o
6 copema ateca https://m.edsoo.ru/342ea505
bubnunoreka LIOK
17 T o
copema ateca https://m.edsoo.ru/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6moreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 TpOMOPIIMOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnmorexa LIOK
20
Hentp macc TpeyroneHiika https://m.edsoo.ru/9chcfo6e
bu6nmorexa LIOK
21 -
HeHTpatbHO-CHMMETPHHHAIE Hrypb! https://m.eds00.ru/8578076a
99 KonrtponbHas pabora no reme bubmuoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [TonoGue TpeyroibHUKOB, bubmmnoreka HOK
KOdpGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubmuoreka [IOK
KO3 GUIIUEHT oA00HS https://m.edsoo.ru/21ebb50b
25 [Tpusnaku no100us TPEyroabHUKOB bubmmorexa LOK

https://m.edsoo.ru/bbf2c3a6
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bubnunoreka LIOK

26 [Tpusnaxy moz100us TpeyromnbHiKos https://m.edso0.ru/8db11ff7
bubnmnoreka HOK
27 [Tpusnaku mo100us TPEyroabHUKOB https://m.e dsog)l.ru 19ed11d5b
bubnmnoreka HOK
28 [Ipu3Haku mogo0ws TPEYTrOJLHUKOB https://m.e dsog)l.ru 115242193
bubnmnoreka HOK
29 [Ipu3Haku mogo0ws TPEYTrOJLHUKOB https://m.e dsog)l.ru 123dc95F1
Bbu6motreka [JOK
30 Tpu3naxu noo0us TpeyromsHuKos https://m.edSO(])_.I ru/8d1d9d16
31 [Ipumenenue nogo6us Npu peIeHUH bubnuoreka [IOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenne moao0us P pelieHuN bubnnorexa [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue moao0Oust Mpu perIeHUn bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue mogo6us Npu pelIeHUH bubmuoreka [IOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenne nmoao0Oust Mpu peIIeHUN bubmuoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 BBenenue nousTus npeodpa3oBaHUs bubmuoreka [IOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TToxoOue" https://m.edsoo0.ru/89c3236d
39 IMoustue mwromanu. CBoicTBa but6mmoreka [IOK

IO TeOMETPUUECKUX QUTYp

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa bubnunorexa LIOK
TJI0IIAJIEH TEOMETPUICCKUX (DUTYD https://m.edso0o.ru/37a176¢c0
41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
IUIOINAACH T€OMETPHUECKUX DUTYp https://m.eds00.ru/6004265a
IIpocreiimme popMynabl Aas IUIOIAIN
42 Tpe FOJ‘IBHI/IKa(l)HI; ;]J'IJ'IG.;[OF aMMI;l " bubmorexa HOK
pey » 11ap P ’ https://m.edsoo.ru/596ald0e
pomba u Tpanenuu
IIpocreiimme GopMynabl IS IUIOIAIN
43 Tpe FOJ‘ILHI/IKa(l)HI:l ;]J'IJIleOF aMMI;l " bubmorexa [IOK
pey - 11ap p ’ https://m.edsoo.ru/f636del1f
pomba u Tpanenuu
IIpocrenimue ¢popMynbl A1 IUIOMIAIU
44 Tll I‘OJII)HI/IKaq)HI; 'ZJIJIleor aMMIEIlI " bubmorexa [IOK
pey - 11ap p ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenmue ¢popMynbl A1 IIOMIAAU
45 Tll I‘OJII)HI/IKa(bHI; 'ZJIJIleor aMMIEIlI " bubmorexa [JOK
pey - 11ap p ’ https://m.edsoo.ru/e6458963
pomba u Tparnenuu
IIpocreiitme GopMyIIbI IS LIOMIALN
46 Tpe ronLHI/IKaq)nz a}l/nnefor aMMI;Ll " bubmorexa [JOK
pey - T1ap p ’ https://m.edsoo0.ru/0b18fc61
pomba u Tparnenuu
IIpocreiitme GopMyIIbI IS LIOMIALN
47 Tpe ronLHI/IKaq)nz a}l/nnefor aMMI;Ll " bubmorexa [OK
pey - T1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocrenimue ¢popMynbl A1 IUIOMIAIU
48 Tpe FOJILHI/IKaq)Hz znne;lor aMMI;I " bubmorexa [TOK
pey - 11ap P ’ https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyabl IS IUIOIAIU
P opysib A tmaa bubmuoreka [{OK
49 TPEYToJIbHUKA, TapaJlJIeIorpaMma,

pomba u Tpanenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimme Gopmyasl AJis TUIOMIAIN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [JOK
N https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
>1 Ilnomazu monobubix Guryp https://m.edSO(])_.[ ru/d8638f34
Bu6muotexa [JOK
52 [lrowau noA0GHEIX pHryp https://m.edSO(])_.[ ru/2383022e
Bu6muotexa [JOK
>3 [rowazu moxobHubIX Guryp https://m.edso:)_.[ ru/See2a7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"ITnomans" https://m.eds00.ru/05f10573
> Teopewa Migaropa ]r?tptlrin;j;ﬁ;? rouﬁf631f27
56 [Tpumenenne Teopems [Tudaropa bu6mmoteka [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIPU PEIIEHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
IIPYU PELIEHNUHU ITPAKTUYECKUX 3a1a4 https://m.edso00.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
IIPHU PELIEHUHU ITPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [1udaropa bubmuoteka [IOK
MIPY PEUICHUHN MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IIPSAIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopumoHaibHBIE OTPE3KH B bu6muoreka [JOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [TponoprimoHanbHBIC OTPE3KU B bubnuotexa [JOK
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHaibHBIC OTPE3KH B bubnmoreka [JOK
MPSAMOYTOJIbHOM TPEYTOJbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOro yria bubmmorexa LIOK
poroy https://m.edso0o.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
poroy https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U
69 KOTaHT€HC OCTPOro yria bubmorexa LIOK
POTo ¥ https://m.edsoo.ru/b41c27f9
OPSMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckue GyHKIUH bubmmnoreka HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonrponbHas pabora no reme
72 "Teo peMa HI/I(II;)aFO a ¥ HayaJsa bubmorexa LOK
P \ P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUHU
73 BrnucanHble ¥ LIGHTpaJIbHBIE YIIIbI Bubmmorexa [IOK
HeHTp v https://m.edsoo.ru/ae5f890d
74 BrnucanHble ¥ LIGHTPaJIbHBIE YIIIbI Bubmmorexa [IOK
HEHTP y https://m.edsoo.ru/d0233fa0
75 BnucanHble U EHTPANIBHBIE YTIIbI bubmuoteka [IOK
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https://m.edsoo.ru/ccaee9b0

76 BnimcanHbie 1 IEHTpaIbHBIC YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelIbHOW U XOpI0H Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTenbHOU U XOPI0i bubmmorexa LJOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPIaMHU U CEKYIITUMHU bubmmorexa [JOK
https://m.edsoo.ru/022e729c
80 VYTIIbI MeXKIY XOPIaMHU U CEKYIITUMHU buGnuorexa [IOK
https://m.edsoo.ru/84a32a80
81 BrucanHbie U ONUCaHHbBIC bubnuoreka [{OK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannasie u onucaHHEIE bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aaéclad6
83 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa U NPU3HAKH BIMCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmuO€ pacmnonokeHue IByx bubnunorexa LIOK
OKpY’KHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue JByx bubnuorexa [IOK
OKPYHOCTEU https://m.edso0.ru/42da86f2
89 Kacanue okpyxHOCTEH bubmmoreka [JOK
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https://m.edsoo.ru/4cbf4ff9

90 K . it bubnunoreka LIOK
ACatie OKpyKHOCTER https://m.edsoo.ru/52dcbe7d
01 OO61ure KacaTelbHbIE K IBYM bubnmoreka [JOK
OKPYXHOCTAM https://m.edsoo.ru/d2151a62
KonTpoabnaas padora 1o teme "Y
92 HIp HB Haip E HoTeM IRt bubnunorexa LIOK
1 HCTRD eXerJ:BHH 1, CBASAMHBIC € https://m.eds00.ru/26055342
OKPYKHOCTBIO
I1 000 .P
0 OBTOpeHHE U 00001meHue. Pemenue BuGmmorexa LIOK
3alat, HIUHOCTPUPYIOIIHNX CBAH https://m.edsoo.ru/74d89ab9
MG)KIly pa3J'II/I‘~IHI>IMI/I TECMaMU Kypca
I1 000 .P ue
o OBTOpeHHE U 00001eHue. Pemen BuGmmorexa LIOK
3allat, HITTOCTPUPYIOTHIHX CBA3H https://m.edsoo.ru/6d05bcd8
MG)KIly pa3J'II/I‘~IHI>IMI/I TECMaMU Kypca
IT 000 .P
o OBTOpEcHHE U 00001eHue. Pemenue BuGmorexa LOK
3allat, HITTOCTPUPYIOTHIHX CBA3H https://m.edsoo0.ru/51013847
MEXy pa3TUYHBIMU TEMaMHU Kypca
IToBTOpenue u 0000meHue. Pentenne
9 FTOEHHE H HHer 31;1 HH bubmmoreka IIOK
3alat, HIUHOCTPUPYIOIIHX CBA https://m.edsoo.ru/248181a0
MEXy pa3TUYHBIMU TEMaMU Kypca
I1 000 . Pemienne
. OBTOpeHHE U 0000meHue. Pemenn BuGmmorexa LIOK
3alat, HITHOCTPUPYIOIIHNX CBAH https://m.edsoo.ru/dad15fdc
MC)KJIy paSJ'II/IqHI)IMI/I TEMaMHU Kypca
I1 000 . Pemenue
0 OBTOpEHHE U 00001IeHIE BuGmorexa LOK
3ajiat, WITOCTPUPYIOTIUX CBAH https://m.edso00.ru/6a69702b
MG)K}Iy pa3HHqHBIMH TEMaAaMHU Kypca
99 [ToBropenue u o6o0mmenue. Pemenne bub6muoreka [IOK

3ala4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edsoo.ru/0f5b4b87
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MCIKAY pa3JIMYHBIMU TEMAaMHU KypCa

100

101

102

[ToBTOpenue u 0600IIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBS3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TCMaMHU Kypca

Wrorosas kKoHTpOJIbHAS paboTa

[ToBTOpenue u 06001IeHNE. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIUX CBA3H
Me)KI[y pa3JII/IqHI>IMH TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bub6nmoreka [IOK
https://m.edso00.ru/7942fc3c

bu6nmoreka IIOK
https://m.edsoo.ru/c2695c¢10

bu6nmorexa [IOK
https://m.edso0.ru/b4981045
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 CunHyc, KOCUHYC, TaHT€HC YTJ10B OT 0 1 bubnmnoreka HOK
1o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXXIECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
o 1
3 OPMYJIb! IPHBEACHIA https://m.edsoo.ru/98813486
bubnunoreka LIOK
4 opwmynbt MpuBEACHHA . https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 Bbu6moteka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pemenue tpeyronsHukoB. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.edso00.ru/d934a6e6
bubnmorexa LIOK
7 T 1
copenMa CHiycon https://m.edso0.ru/820ebf06
bu6nmorexa LIOK
8 T 1
copenMa CHiycon https://m.edsoo.ru/000dd68f
Pemenne npaktudeckux 3agad ¢
9 UCIIOJIb30BaHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHUHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
bu6nunorexa LIOK
10 MCIIOJIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemenne npaktuyeckux 3agad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI buGnuorexa [IOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 UCIOJIL30BAHUEM TEOPEMBI buGnuorexa [IOK
p https://m.edsoo.ru/66b247d5
KOCHUHYCOB U T€OPEMBI CHHYCOB
Tpurosomerpuueckue GopMyIIbl I
13 HJII)O amu T eI:) FOJIBHI/IK(EI: P Bubmaorexa ITOK
Ha Tpey ’ https://m.eds00.ru/009bf17e
napajureJiorpaMma
Tpurosomerpuueckue ¢hpopMyIIbl I
14 HJI'I)O agu T : FOJ'IBHI/IK(Ell) P Bubmiorexa OK
Hau Tpey ’ https://m.edso00.ru/3479efa2
napajuiejgorpamma
Tpurosomerpuueckue ¢hpopMyIIbl I
15 HJI'I)O agu T : FOJ'IBHI/IK(Ell) P buGnuorexa [IOK
Hau Tpey ’ https://m.edsoo.ru/c9e4273f
napajuiejgorpamma
Tpuronomerpuyeckue GopMyJIbl IS
16 HJII)O I T : ronLHI/IK(i) P bubmiorexa LOK
Hau ey ’ https://m.edso0o.ru/35e8ab1f
napasuiesiorpaMma
bubmmoteka IIOK
17 (6)) T
opMyJia L epora https://m.edsoo.ru/ad8e9d59
bubmmoteka IIOK
18 (0)) T
OpMy:ta L epora https://m.edsoo.ru/8fb80467
bubmmoteka IIOK
19 (0] T
OpMy:ta L epora https://m.edsoo0.ru/03b9324c
20 dopMyIia IIOHIAAH BBITYKIOTO bu6muoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
91 dopmyJia MIOIIAIH BEITYKIOTO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"Pemenue TpeyroJbHUKOB" https://m.edso0.ru/71316455
93 Xop/bl ¥ TOTI00HBIE TPEYTOJILHUKH B bubnmnoreka HOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpoOU3BEAECHUU OTPE3KOB bubmmoreka [JOK
xopa https://m.edso0.ru/9a6b9583
25 Teopema 0 IpoOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
Xop https://m.edso00.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEeKyILIUX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CEKyLIUX https://m.edsoo.ru/ccdb3092
28 Teopema o KBajipaTe KacaTeabHON bubmmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema o KBajipaTe KacaTeabHON bubmorexa LHOK
https://m.edsoo.ru/d6df6c82
bubnnorexa [JOK
30 Teopemt Hener it Merienas https://m.edsog)_.[ ru/f2218dfa
bubnnorexa [JOK
31 Teopemt Hener it Mertenas https://m.edso:)_.[ ru/a463clbc
bubnnorexa [JOK
32 Teopemt Hener it Mertenas https://m.edSO(])_.[ ru/ela8laa9
bubmuoreka [IOK
33 Honrite o romoterhi https://m.edSO(])_.I ru/14e624fd
34 KonTponbhas pabota no teme bubmuoreka [IOK
"Tlonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSAMON Ha TIIOCKOCTH. bubnmnorexa [JOK

YrnoBoi kKodpPUIUEHT U CBOOOTHBIN

https://m.edsoo.ru/2dcfadéb
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YJICH, UX FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI

VYpaBHeHrEe NPSIMOiIl Ha TIJIOCKOCTH.

N N bub6nmoreka [IOK
36 Yr1080it KO3} GuIIeHT HUCBO6OJIHHH https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPUUECKUN CMBICTT
[TapannenbHOCTD U
37 MePIEHIUKYIISIPHOCTD MPSMBIX (depe3 bubmorexa LOK
PHEHATIEYTD P P https://m.eds00.ru/6d686658
yIII0BO# KOA(hDUIHECHT)
bu6nmoreka IIOK
38
¥ PaBHEHHe OKPYIKHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenue nepeceueHuit
39 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [IOK
24 P https://m.edsoo.ru/36de713a
KOOpJIMHATaxX
Haxoxnenue nepeceuenuit
40 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [IOK
24 P https://m.eds00.ru/5777b234
KOOpJIMHATaxX
®opmyJsia pacCTOSIHUSI OT TOUKH J10 bubmuoreka [IOK
41 .
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans napaiienorpaMmma B
42 KOO mHII[{aTa)? HOH}ITI/IIe) 00 bubmorexa HOK
P S https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TIIOMIAIN
[IpumMeHeHne MeTo1a KOOpIUHAT B
43 HpaKTI/I‘IeCKI/I-O I/Ief{TI/I OII:;J.HHHBIX bubmorexa [OK
P P P https://m.edsoo.ru/7b10a3a5
TeOMETPUUECKUX 3a7auax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meroxa koopauHat" https://m.edsoo.ru/b1271082
but6mmorekxa [IOK
45 B
CHTOPEI HA TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjia TPEYTrOJIbHUKA U
napajuiejaorpamma

https://m.edsoo.ru/193ca346

CoXCHHE U BIUNTAHHUC BCKTOPOB —

bub6nmoreka [IOK

47
FIPABILIA TPeyTOIILHHka U https://m.edsoo.ru/01d8e6al
napajiejgorpamma

48 YMHOXEHHE BEKTOpa Ha YHUCIIO bubmmorexa LIOK

P https://m.eds00.ru/e540d478
bu6nmoreka IIOK

49 K

OOPAMHATH BeKTopa https://m.edsoo.ru/2278518f
CrnoxeHre ¥ BBIYUTAHUE BEKTOPOB,

50 MHO>KEHHE BEKTOpa Ha YHCJIO B bubmmorexa [JOK
Y P https://m.edsoo.ru/c492667b
KOOpJMHATaX
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

51 MHOKEHHE BEKTOpPA Ha YHCIIO B bubmmorexa [JOK
y p https://m.edsoo.ru/2560ab87
KOOpJMHATaX

59 [TpumeHeHME BEKTOPOB B (PUBHKE, bubmmnoreka HOK
LIEHTp Macc https://m.edsoo.ru/1cfh8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [IOK
PaznosxeHnust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnorexa [JOK
PaznosxeHnust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
Paznoxxenust BEKTOpOB 10 Oasucy https://m.edsoo.ru/e1a50237
CkaJisipHOE MTPOU3BEICHUE BEKTOPOB,

56 F€OMETPUUECKUN CMBICT U bu6muoreka [JOK
BBIPaXEHUE B J€KAPTOBBIX https://m.edsoo.ru/afbh9a2a0
KOOpJMHATax

57 JucTpuOyTHBHOCTD CKAJISIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

https://m.edsoo.ru/0bcd3387

CkansgpHoe Mpou3BeIeHNE U

bu6nmoreka IIOK

58
IIPOCLIMPOBAHUE https://m.edsoo.ru/0f16f5da
[TpuMeHeHue cKalipHOTO
59 MPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
POHBBEA poB A hittps://m.eds00.ru/9d7h1240
HaXOKJEHUS JAJIUH U YTIIOB
[IpuMeHeHue cKasIpHOro
60 MPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
P A POB A https://m.eds00.ru/99791584
HaXOKJECHUS JJIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
61 IIPOU3BE/ICHUS BEKTOPOB JJIs bubmmorexa LIOK
P A OB A https://m.edso0.ru/894c1248
HaXO0X/IEHU JUIMH U YTJIOB
62 Penrenne reoMeTpuyecKux 3a7a4 ¢ bubnnorexa [JOK
MMOMOUIBIO CKAIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Penienune reomMerprudeckux 3aaay ¢ Bbu6moteka [JOK
MIOMOILBIO CKAJIIPHOT'O MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonTponbHas pabora no teme bubmmnoreka HOK
"BexTops!" https://m.edsoo.ru/55678a9d
65 [TpaBrIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYNCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYKCIICHUE UX DJIEMEHTOB https://m.edso00.ru/2517463d
67 [IpaBunbHBIE MHOTOYTOJIbHUKH, bubmuoreka [IOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yucno m 1 1IrMHa OKPY’KHOCTH bubmmorexa LIOK

https://m.edsoo.ru/78b4dc48
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bubnunoreka LIOK

70 4
HEO T H U OKpYIRHOCTH https://m.eds00.ru/825e73¢7
71 JlmuHa IyTu OKpY>KHOCTH bubamorexa LIOK
AV OKPY https://m.eds00.ru/3c29839
72 JnuHa 1yru OKpYKHOCTH bubnxorexa LTOK
o 24 https://m.edsoo.ru/4eb62ffb
bu6nmorexa [IOK
73 P
arHad Mepa yria https://m.edsoo.ru/d3b68dca
bubnunoreka LIOK
74 P
dMarHad Mepa yria https://m.edsoo.ru/e97f0369
75 Ilnomane Kkpyra u €ro 3JIeMEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae Kpyra 1 €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/10a2b760
77 [Tmomane kpyra u €ro 3JIEMEHTOB bubmmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Beruncnenue nepuMeTpoB 1
78 iomazaei ¢pur p BKJZE)‘IEIIO 170:¢ bubmmorexa [OK
tHa M - https://m.edso00.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 Iomaaen Guryp, BKIFOYAIOIIIX bubmmorexa [OK
tHa M - https://m.edsoo.ru/a4bcd171
AJIEMEHTHI KpyTa
80 Kontponbnas no teme "Jlnuna bubmmoteka IIOK
OKpPYXHOCTH M ITOIaab Kpyra" https://m.edso0.ru/0353e638
but6mmorekxa [IOK
81
Henrpartbras cummeTpus https://m.edso0.ru/e63ff8f2
82 LleHnTpanbHO-CUMMETPHUHBIE (GUTYPHI bubmorexa LIOK

https://m.edsoo.ru/5dbbfd1f
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bubnunoreka LIOK

83 Hosopor https://m.edsoo.ru/a59548ae
bub6nmoreka [IOK
84 Ocenast CHMMETpHs https://m.eds00.ru/de5f1903
I1 eHue u 06o6menue. Pemenue
o OBTOpEHHE U 00001IeHI [IEHU BuGmorexa LIOK
J4/1a%, IODROCTPHPyIOTIn: ChiisH https://m.edso0.ru/46bce128
MEX]y pa3IMYHbIMU TEMaMU Kypca
86 @urypsl, CHMMETPUYHBIE Bu6muotexa [JOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
87 n . bubnunoreka LIOK
APAJLICTILHEIH TEpEHOC https://m.edsoo.ru/3b681983
88 0 . bubnunoreka LIOK
OHATHEC ABHAKCHUA 1 CTO CBOMCTBA https://m.edsoo.ru/4bda89ea
89 p o bubnunoreka LIOK
ABCHCTBO QUIYP https://m.edsoo.ru/aba7d464
IIposiBiIeHUS CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
90
JKUBOIIUCH, CKYJIBIITYpE, apXUTEKType https://m.edsoo.ru/92b823fd
01 KoMmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocrelinine npuMepsl) https://m.edsoo.ru/2a4a2ba8
IT 600 .P ue
. OBTOpEHHE U 000011IeHe. Pemien BuGmorexa [OK
38, WITIOCTPHPYIOTIHX CBA3H https://m.edsoo.ru/efefead3
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
IT 600 .P
0 OBTOpPEHHUE U 000 IJ_IeHI;I(e BHCLII/_IIGHI/IG BuGmorexa LIOK
3aAat, WITOCTPHPYIOTIHX CBA3 https://m.edsoo.ru/c58e409e
MEXy pa3TUYHBIMU TEMaMHU Kypca
IT 0600 .P e
OBTOpEHHE U 00001IeHNE. Permenn BuGmiorexa [IOK
94 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3U

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

https://m.edsoo.ru/54d14267
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[ToBropenue u 0600mmenue. Pemmenune

95 3a1a4, WITOCTPUPVIOLINX CBI3U 1 bubmorexa [IOK
fad, Thupyrom https://m.edsoo.ru/a78455c5
MEX]Ty pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u 0600mmenue. Permenne
96 3a/1a4, WLIFOCTPUPYIOIIUX CBSA3U 1 bubmorexa LIOK
) pupy https://m.edsoo.ru/2e7695cf
MEXY Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpenue u 0600IIeHNE. Permenune
97 3a/1a4, WLIFOCTPUPYIOIIUX CBSA3U 1 bubmorexa HOK
A prpyromt https://m.edso0.ru/6383d98a
MEXY Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
98 3a/7a4, WUIFOCTPUPVIOIIMX CBSA3U 1 bubmorexa LIOK
Jadq, TPUPYIOLT https://m.eds00.ru/89c5365f
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
99 3a/7a4, WUIFOCTPUPVIOIIMX CBSA3U 1 bubmorexa [IOK
Jadq, TPUPYIOLT https://m.edsoo.ru/0Odcedafl
MEXIy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
100 3a/1a4, WLIIOCTPUPYIOIINUX CBA3U 1 bubmorexa [TOK
, Tpupy https://m.edsoo.ru/27b735e9
MEXY Pa3IUYHBIMUA TEMaMH Kypca
bubmmoteka IIOK
101 " 6 1
TOroas KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Pemenue
102 3a]1a4, WLIIOCTPUPYIOIINUX CBA3U 1 bubmorexa [OK
, Tpupy https://m.edsoo.ru/1852817e
MEXKY Pa3IUYHBIMUA TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

I'eomeTpus

6.1

Pacno3naBate W3y4eHHBIE TEOMETpPHUYECKHE (UTYpPBI, OINpPENeNiaTh HX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb TreoMeTpuueckue  (Gurypsl,
BBITNOJIHATh YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh JIMHENHBIE U yTIIOBbIE
BEIMYMHBL. Pemate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIHMYUH
YTJIOB

6.2

Jenate rpyOyio OLEHKY JMHEHHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSJIKY BETHUNHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKHU K TCOMCTPUYICCKUM 3aJladyaM

[Tonp30BaThcss TNpPU3HAKAMH PABEHCTBA TPEYrOJLHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPECYTOJILHUKOB IPU PEIICHUH
3a1a4
HpOBO)II/ITI) JIOTUYCCKHUE PACCYKICHUA C UCITOJB30BAHUEM I'COMETPUUCCKHUX
TeopeM

6.6

6.7

6.8

[Tonp30BaTbCsl MpHU3HAKAMM PAaBEHCTBA NPSIMOYTOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K THUIOTEHY3€ NIPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3a7a4

Onpenendarb nNapayieNbHOCTh MPSMBIX C TOMOIIBIO YIJOB, KOTOpPbIE
oOpa3zyer ¢ HuMHU cekymias. OmnpeaensiTe NapauIeIbHOCTb MPSMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOWM JO TOYEK
JIPYToil mpsiMOn

Pemate 3agaun Ha KjaeT4aTOM 6yMare

6.9

HpOBO}II/ITB BBIYHMCIICHHUA W HaAXOIUTh YHCIIOBBIC H 6yKBeHHLIe 3HAYCHUA
YIJIOB B TCOMCTPHYCCKUX 3aaadaX C HUCIOJIb30BAHUEM CYMMbI VYIJIOB
TPCYTOJIbHUKOB WU MHOI'OYI'OJIbHUKOB, CBONCTB YTJIOB, O6p3.30BaHHLIX npu
MEepeCCUYCHUN ABYX mapallICJIbHBIX MPpAMBIX CCKYH_ICI‘/’I. Pemarn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHHUC YTIJIOB

6.10

Bnagers moHsTHEM TE€OMETPUYECKOrO0 MeECTa TOYeK. YMETh OIpeAemsTh
OHCCEeKTpUCYy YyIJla U CEepeIUHHBIA MEepHeHIUKYISp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

DopMyIUpOBaTh OMPEENICHUsI OKPYKHOCTU U Kpyra, XOpZbl U AHaMeTpa




OKPY’KHOCTH, IOJB30BATHCA UX CBOMCTBaAMH. YMETh NPpUMCHATH OTU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Brnazers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPY’KHOCTH, YMETh
HaxonuTh €€ 1eHtp. [lomb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 YIJOB TpPEYroJbHUKA IIE€PECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHBIC TEPIEHIUKYIISPbI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJIHOU TOYKE
Bnazers noHATHEM KacaTelbHOM K OKPY’KHOCTH, I10JIB30BATLCS TEOPEMOU O
6.13 NEePIEHINKYIAPHOCTH KacaTeIbHOW M pajuyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp3oBaTbcss ~ MPOCTEHIIMMU ~ TEOMETPUYECKMMH  HEpaBEHCTBaMH,
' HNOHUMATh UX MPAKTUYECKHH CMBICI
6.15 [TpoBOIUTH OCHOBHBIE F€OMETPUUECKUE MOCTPOCHUS C MOMOILBIO LIUPKYJIS
' ¥ JIMHEAKH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
6.1 Pacno3HaBaTte OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HX OJIEMEHTHI,
' HOJIb30BAThCSl X CBOMCTBAMU IIPU PELICHUH T€OMETPUUYECKHX 3334
6.2 [IpuMeHsTH CBOWMCTBA TOYKU IEPECEUCHUS] MEIMAH TPEYTOJbHUKA (LIEHTpa
' Macc) B pELIEHHH 3a1a4
Brnaners noHATHEM CpefiHEN JMHUU TPEYTOJbHUKA U TPaIely, IPUMEHSTh
6.3 UX CBOMCTBa NpU pEIIEHUH TeoMeTpuyeckux 3anad. [lomb3oBaThes
' Teopemoit Daneca 1 TeoOpeMOi 0 MPONOPIIMOHATIBHBIX OTPE3Kax, IPUMEHSTh
WX ISl pEIICHUS TIPAKTHYECKUX 3a1a4
6.4 [IpumensTh  TpU3HAKU  MOAOOMS  TPEYTOJNbHUKOB B pEIICHUU
' reOMEeTPUUECKUX 3a]a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHus: reoMETpUYECKHX U
6.5 npakTrdeckux 3amad. CTpOUTh MaTeMaTH4YeCKyl0 MOJETh B MPAKTUIECKUX
' 3ajjadax, CaMOCTOSITENIFHO JAeNaTh YepTEK M HAXOIUTHh COOTBETCTBYIOIINE
JUTUHBI
Bnagers moOHATHAMH CHHYyCa, KOCHHYyCa ¥ TaHTEHCAa OCTpPOTrO yria
6.6 NPSMOYTOJIBHOTO TpPEYrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHSIMH IS
peleHus IPaKTUYECKUX 3a1a4
6.7 Boraucnare (pa3nu4HbIMU CIIOCOOAMHU) TUIOIAAb TPEYTOIbHUKA U TUIOLIAIN

MHOTOYTOJBHBIX (GUTYp (MOIB3YACh, TNI€ HEOOXOIUMO, KaIbKYJISTOPOM).




[IpuMeHATH NOy4EeHHbIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnagers NMOHATHSMM BIHMCAaHHOTO M LEHTPAIBHOIO YIVIA, HCIOJIB30BaTh
TEOPEMBl O BIMCAHHBIX YIVIaxX, yIrilax MEXIYy XOpAaMH (CEKyIIMMHU) U yIJie
MEXIy KacaTeJIbHOW U XOpJOU IPU PEIIEHUH N'€OMETPUUECKUX 3a1a4
Bnagers MoHATHEM ONHCAHHOTO YETBIPEXYTOJNIBHUKA, IIPUMEHATH CBOMCTBA
ONMCAHHOT'O YETHIPEXYTOJIbHUKA IIPY PEILICHUH 3a/1a4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsSTh MONMYyYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJIENIA JUIs 3a/la4 PEAJbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIIHUE
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TOJIB3YsICh, TIC
HE0OXOAMMO, KAIBKYJIITOPOM )

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUS OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPHIX YTIJIOB, HAaXOAUTh C UX
NOMOULIBI0  pPAa3JIMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOIO  TPEYrOJbHHUKA
(«perieHne NPSMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauts (C MOMOIIbIO
KaJIbKYJISTOPA) AJIHHbI U YTJIbI [T HETAOIUYHbIX 3HAUEHU N

6.2

ITonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXOKJIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETMYMHAMU

6.3

Hcnonp30Bare TeEOpeMBI CHHYCOB M KOCHHYCOB JUIA HAaxOKJCHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOJbHHKA (PEHIEHUE TPEyroJIbHUKOBY),
MIPUMEHSATH UX IIPHU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagers moHsATHSAMH  npeoOpa3zoBaHMA  MMONOOMS, COOTBETCTBEHHBIX
2JeMEHTOB TOA0OHBIX ¢uryp. Ilomp3oBaTbes CBOMCTBaMU  1MOI00MS
MPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JUIMHBI UM HAXOAWTH YIJIBI Y
no100HbIX puryp. IIpuMeHsTH CBOMCTBA M0A00MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MUPE

6.5

6.6

[lonb3oBatbecst TeopeMaMu O  TPOU3BENEHUHM  OTPE3KOB  XOpHA, O
MIPOM3BEIEHNU OTPE3KOB CEKYINX, O KBaJpaTe KacaTelIbHON

[Tonp30BaThcst BEKTOpaMH, MOHUMATh X T€OMETPUUECKUN U (DU3HUECKUN
CMBICTI, IPUMEHATh MX B PEIICHUH T'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[IpuMeHsTh CKaJsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JUIMH U
YIJIOB

6.7

IToap30BaThCs MCTOIOM KOOpAWHAT Ha TIIJIOCKOCTH, NPHUMCHATH €ro B
PCHICHUU IT'COMCTPUYCCKUX U MMPAKTUYCCKUX 3ada1




6.8

Brageth mOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHUKA, JITHHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYXXHOCTHM W PaJMAHHON Mepbl yria, YMEThb BBIYHCIATH
wiomaab Kpyra u ero uacred. I[IpuMeHsAT, NOTy4YyeHHbIE YMEHHUSA B
MPAKTUYECKHX 3a7ja4ax

6.9

HaxoauTe ocu WM LEHTPbl CUMMETpUH (GUTYp, NPUMEHSTH JBHKEHUS
IJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

[TpuMeHSTh MOJTyYeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIEIHM JJiA 3a7ad peabHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCJICHHSI C MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHUX (YHKIUN
(TONB3ySICh, TI€ HEOOXOIUMO, KALKYIISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Hauanbnubie nonsitust reometpuu. Touka, npsmasi, OTPE30K, Jyd. Yroia. Buubl
6.1 yriioB. BepTtukaneHble U CcMexHble yrubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U TepneHIUKYIISIPHOCTD MPSMBIX
6.2 Cummerpuunbie Qurypbl. OCHOBHBIE CBONCTBa 0OceBOll cummerpuu. [Ipumepsl
' CUMMETPHUU B OKPYIKAIOIIEM MUPE
6.3 OcCHOBHBIE TTOCTPOEHHUS C TTOMOIIBIO UPKYJIS U JIMHEHKU. TpeyronsHuk. Beicora,
' MeauraHa, OMCCeKTpHUca, UX CBOICTBA
6.4 PaBHOOe1peHHbIIN U PAaBHOCTOPOHHMM  TPEYTOJIbHUKH. HepasenctBo
' TPEyroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOrO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CBoiicTBa W TNpHU3HAKU MApaUICNIbHBIX TpsAMBIX. CymMma YTJOB TpEyroibHUKA.
' Bremnue yrisl TpeyrojibHUKa
[IpssmoyronbHbli  TpeyroibHUK.  CBOHMCTBO  MeAMAaHbl  MPSMOYTOJBHOTO
6.7 TpEyrojbHUKA,  TPOBEACHHOM K  rumoTeHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONBHBIN TPEeYroJdbHUK C yIiioM B 30°
HepaBeHncTtBa B reomeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yrie U OOoNbIIeH CTOPOHE TPEYTrOoJbHHKA.
[TepnenuKymsip U HAKJIOHHAS
6.9 I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeIMHHbIN epIeHANKYIISIP
' K OTpPE3KYy KaK FreOMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTBb M KpYT, XOpAa ¥ AUAMETpP, UX CBOMCTBA. B3anMmHOE pacrosoxeHue
' OKPY>KHOCTH U Tipsimoii. KacaTenpHas 1 cexyIiasi K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHCAHHAas B yroj. BrnucanHas W ONUCaHHAas OKPY>KHOCTHU
' TPEyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronpHUK, poMO, KBaJApaT, X MPU3HAKUA U CBOHCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuasbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [TomoGue TpeyroapHUKOB, Ko3(pdumuent mnoxodbus. IlpusHakum mnog00USA
' TpeyroabHUKOB. [IpuMeHeHne nogo0us MpH PeleHNH PAKTUIECKUX 3a/1a4
6.7 DopMyIbl I 0N TPEYTOIbHHKA, Mapajjiesorpamma, pom0a u Tpaneuu
6.8 CoiicTBa miomaneii reomerpuueckux ¢puryp. OTHOLIEHHE TUIOMaNeH MOT00HBIX
' ¢uryp
6.9 Boluncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSIMOYTOJIBHOIO TpPEyToJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTrOHOMETpUYECKUE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJbHBIE YIJIbL, YTOJI MEXAYy KacaTeJbHOM M XOpJIOH. YTkl
' MEX/1y XOpJIaMU U CEKYILIUMU
6.13 BrnvicanHbIE M ONMCAHHBIE YETHIPEXYTOIBHUKN
6.14 B3aumHoe pacnosnoxxeHue AByX okpykHocTed. Kacanue okpyknocrei. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KJIACC
Kona IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, TanreHc ymioB ot 0 go 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
' TOXJECTBO. POPMYJIBI TPUBEACHUS
6.2 Pemenune tpeyronpbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue noaoous. [1o100Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 NpPOM3BENEHUU OTPE3KOB XOPI, TEOPEMBI O IMPOU3BEAEHUHM OTPE3KOB
' CEeKYIIIHX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
Bexrop, nanuHa (MOAyib) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
6.5 HaIPaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamu. PasiiokeHHe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel Bektopa. CKalsipHOE NPOU3BENECHHE BEKTOPOB, INPUMEHEHHE IS




HAaXOKACHUA NJIMH U YIJIOB

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YpPaBHEHHUs MPSMOW U OKPYKHOCTU B

6.7 KOOpJMHATAX, MEPECeUeHUE OKPYKHOCTEH M TPAMBIX. MeToj KOOpauHAT U €ro
MPUMEHCHUE
6.8 [IpaBUIBEHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpykHOCTH. I'pagycHast u paauaHHas mMepa Yriia, BBIYHCICHHE JUIMH YT
' OKPY>KHOCTEi
6.10 [Tnomane kpyra, ceKTopa, CerMEHTa
6.11 JIBMKeHHsSI TUIOCKOCTM W BHYTPEHHHE CcuMMeTpud (uryp (31eMeHTapHBIC

npeacrasienus). [lapamiensusiii neperoc. [ToBopot



ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCIIOJIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINUCAaHUS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHUC, aAKCHOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYpaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsITHYHAs IPOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBHIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATb W YIIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOM MPSAMOM, OKPYIJIATh YHUCIIA; YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe OonepupoBarh IMOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHUE BBIMOIHATH pacuérel Mo ¢opmyisaMm, mnpeoOpa3zoBaHUL
HENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSMH,
pa30KEeHNE MHOTOWIEHAa Ha MHOXUTEIHN, B TOM YHCIIE C UCIOJIb30BAHUEM
(dbopMy1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelath JIMHEeWHbIE W  KBaJpaTHbIE ypaBHEHHUs, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHNH 3aJay U3 JIPYruX NpeIMETOB U MPAKTHMUECKUX 3a7ayd; YMEHHE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPIAWHATHYIO IUIOCKOCTH ISt
M300paKCHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, YMEHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHKIMsA, KBajpaTHuHas (QyHKOUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aJad W3 APYTUX YyYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIBI CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3a1ad, B TOM 4YHCIE 3ajad U3 APYTruX Y4eOHBIX NPEAMETOB M peaTbHOMN
KU3HU

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, padoTy, LIeHy TOBAPOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHpPaBICHHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIy4EHHOE pPELICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTYpa, TOUKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYTrOJIbHHK, PpaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napajieiorpaMM, poMO, IPSMOYTOJIEHUK, KBAIPaT, TPANCIHs; OKPY>KHOCTB,
KpYT, KacaTeJlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB GUIYp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, PABEHCTBO
TPEYroJbHUKOB; NapaluIeIbHOCTh U MEPHEHAUKYJISIPHOCTh HPSIMBIX, Yrojl
MEXY MPSIMBIMH, IEPIEHANKYJIISAP, HAKIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHUIO M Tmojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIJIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, erJ'I (BCJ’II/I‘II/IHa
yIjla, CHHYC U KOCUHYC yTIJla TPEeyrojbHUKA), IJIOAb; YMEHHE OLIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TIPUMEHSTh
dbopMyIIbI IEpUMETPa U TUIOIIA I MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH H
WIoMaad Kpyra, obbemMa NpPSMOYTOJBHOTO MapajuleNienunena; yMEHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHuKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  (GUIypel W HX  KOMOMHAaNuw,
OPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CMMBOJILHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEAECHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]iay, B
TOM YHUCJIE U3 IPYTUX yUEeOHBIX MPEAMETOB U peaibHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPaXKAarollyk CBOWCTBA M XapaKTCPUCTHUKU
pealbHBIX TPOIIECCOB W SIBJICHHIN; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAFOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yaillHBIN
OKCIEPUMEHT),  JJEMEHTapHOE€  COObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, ClIyyailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJIUThb  BEPOSATHOCTM  CIy4yalHbIX  COOBITMM B  OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pellaTh 3ajaud
METO/IOM OpPIraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM IIpaBUJIA
YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHUPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPUMEPbl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTJIEJIbHBIE BBIJAIOIINECS PE3YJbTaThl, IOJYYEHHBIE B XOJE
pa3BUTHA MaTEMaTUKU KaK HAayKW, IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
11 Harypanbhble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HebIX Yncel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTHl, OCCKOHEYHBIE MEPHOANYECKHE
npodu
13 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMHU
14 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALUHU C JEHCTBUTEILHBIMU YNCIaAMU
15 [TpubnnxKEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
' BBIUMCIICHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
59 Crenenb ¢ 1enbIM nokaszarenaeM. CTeneHb ¢ palMoHaNbHBIM MOKa3areneM. CBoHCTBa
' CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
95 ApudmeTnueckuii KOpeHb HaTypaibHOW creneHu. JlelcTBusa ¢ apudmMeTndecKuMu
' KOPHSIMHM HaTypajibHON CTEIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle 1 1poOHO-palioHanbHble ypaBHEHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHUI
3. ensie u apoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia cI0XKHBIX MPOIEHTOB
5 OyHKIIHT
OyHK1MA, crocoOb! 3aganus pyHkuuu. 'papuk ¢pynknuu. O6nacte onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu pynkuuu. [IpoMexyTku 3HaKOIOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl U MHUHHMYMBI (YHKIIHH.
Haubosnbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3

MHOroyrojisHUKI

7.4 OKpYXHOCTh B KPyT
7.5 N3mepenue reoMeTpuyecKuX BEITUIUH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

AranacsH JI. C, byry3os B.®., Kagomues Cb. u ap., ['eomerpus. 7-9 kmaccsl - M.
«ITpocsemienue» 2024r.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. T'eomeTrpusi. Metoauueckue pekoMeHAaluu. 7 kiacc. Yueb. mocobue st
obmeo6pazosar. opranuzanuii / [JI. C. Artanacan, B. ®. byry3os, 10. A.
['mazkoB u n1p.]. — M.: [Ipocseuienne, 2015.

2. I'eometpusi. CamocTOsITEIbHBIE M KOHTPOJBHBIE PabOTHL. 7 Kiacc: yueo.
[Tocobue mms obmieoOpazoBar. Opranuzaruit / M.A. HNuenckas. — M.:
[Ipocsemenue, 2018.

3. Maremaruka. ['eomerpus: 7—9-e xmaccel : 0a30BbIii  ypOBEHb
MeToANYecKoe nocobue Kk M34 mnpeamMeTHOM JMHUM YYEOHHKOB 10
reometpun JI. C. Atanacsina, B. @. byrysosa, C. b., Kagomiesa u np./ — 2-
e u3., ctep. — Mocksa: [Ipocsemienue, 2023.

4. 3. H. banasn. 'eomerpus. 3a/1aun Ha TOTOBBIX YepTeEkKaxX ISl TOATOTOBKH K
I'A u 2I'D. 7-9 knaccel. — PocToB - Ha - [{ony, 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/7/

https://www.yaklass.ru/p/geometria#program-7-klass

https://interneturok.ru/subject/geometry/class/7

bubmuoreka IIOK https://m.edsoo.ru/7f415e2e
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MOAYJb «BEPOATHOCTDb U CTATUCTHUKA» (102 Y)
MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTD KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUN, TaK U
UX poJu B 00pa30BaHMM, HEOOXOJAMMOM Ka)KJIOMYy 4YeJIOBeKY. Bo3pacraeT umuciio
npodeccuil, mpu OBIaICHUH KOTOPBIMU TpeOyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJArOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCHEIHON podecCuOHaTbHON Kapbhephl.

Kaxxplii 4eroBeK MOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS Y
HEro JaHHbIX. J[Ji1 0O0CHOBAHHOIO MPHUHATHS PEIICHUS B YCIOBHUSX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE W CTAaTUCTUYECKOE MbIIUIeHHE. VIMEHHO MO3TOMYy BO3HHKIIA
HE0O0X0MMOCTh (hOPMUPOBATH Yy OOyYaromuxcs (yHKIIMOHATBHYIO TPAaMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yYMEHHE BOCIPUHHUMATh U KPUTUUYECKH aHAIM3UPOBATh
uHpopMaIMioo,  MPEJNCTABICHHYIO B pa3luuyHbiX  ¢dopmax, TMOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTHX PEAIbHBIX IMPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH NPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMU MPHUHITUIIAMH cOOpa, aHallu3a U
MPEACTABJICHUS] JTaHHBIX W3 Pa3IMYHBIX chep KU3HU OOIIEeCTBAa M TOCyAapcTBa
npuoOIaeT o0ydJarmmxcs K OOIIECTBEHHBIM UWHTepecaMm. M3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
obsactu MHPOpMATUKUA U IUGPOBBIX TeXHOJOTUU. [Ipu M3ydeHUH CTATUCTUKHU U
BEPOSITHOCTH 00OTAIAOTCSl MPEJCTaBIeHUs OOyYarolMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HopMupyercs MOHUMaHUE POJIHU
CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAYNMOU MH(OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIIICHUS.

B cooTBEeTCTBUU ¢ JAHHBIMU LIEJISIMH B CTPYKTYype MHpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCT M CTaTHCTHKA» OCHOBHOTO 0O0IIero oOpa3oBaHUsS Ha
yIIyOJEHHOM YpPOBHE BBIJICIICHBI CIEAYIONINE COJEPKATEILHO-METOINYECKHE
munuu: «IIpencrapieHue JaHHBIX U OMHUCATEIbHAs CTaTUCTHKAY, « BeposiTHOCTHY,
«I7eMeHThl KOMOMHATOpUKWY», «BBenaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxanue nuauu «lIpencraBieHue T1aHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMaiumen: oT
YTeHUS] M MHTepIpeTauu HHPOpMAalMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJb30BAHUEM CTAaTUCTHUUYECKUX XapPaKTEPUCTUK CPEAHUX U PaCCEUBAHUSL.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATH W WHTEPIPETUPOBATH
JTaHHBIE, BBIABUIAaTh, aPTYMEHTUPOBATh U KPUTHUKOBATH IMPOCTEHIINE TUIIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHUBATh HX
BJIUSTHUE HA PACCMAaTPUBAEMBbIC BEJIMYMHBI U MIPOIIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW M3MEHUYMBOCTH, MCCIIECIOBaHUE
3aKOHOMEPHOCTEH W TEHACHUMW CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW JUIS
M3y4YECHUsS TEOPUHM BEPOSITHOCTEW. boyblioe 3HAUYEHWE WMEIOT IPAKTUYECKHE
3a7laHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOICIISIMHU.

[ToHaTHE BEpPOSTHOCTH BBOAMTCS Kak Mepa IpaBIONOA00Us CIIy4alHOTO
coopiTus. Ilpm wum3yueHum ydeOHOro Kypca oOydaromecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B ydeOHbIIl Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIEpALMSIMM HAJlI MHOKECTBAMH, PACCMATPUBAIOTCS
IpUMEPHl TIPUMEHEHUsI TPaQoB M DJIEMEHTOB TEOPUH MHOXKECTB MJIsi PEIICHUS
3a/lay, a TaKKe HMCIOJb30BaHUS B JPYTMX MAaTEeMaTHUYECKUX Kypcax M y4eOHBIX
npeaMeTax.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heeio).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIWI], JUarpaMM. 3amojHEHUE TaOJuIl,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOUATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpaukoB peaibHbIX NpoleccoB. M3Bneuenne nudopmannuy U3 auarpamMm
Y TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMETHYeCcKoe, MeauaHa, pa3max,
HauOoNblIee W HaWMEHbIIEEe 3HAYCHHs, KBapTUIH, CpPEJAHEEC TapMOHHYECKOE,
CpelHEE FapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciyd4ailHOM HM3MEHYMBOCTM IIPM HU3MEPEHHUSAX, B MacCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIIy4ailHble KoJieOaHWs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYalHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAQYEHUM, CTATUCTUYECKAsA YCTOMYMBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (viinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIKI0 rpadoB.

YTBepxkAcHUS M BbICKa3blBaHUS. OTpULAHUE YTBEPXKACHHS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHblE M PABHOCWIbHBIE YTBEP)KIEHUS, HEOOXOIUMBbIE U
JIOCTAaTOYHBIE YCIIOBHS, CBOKMCTBA U MPU3HAKU. [IpOTMBOMNOJIOKHBIE YTBEPKIACHUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

Crny4daliHbI SKCHEPUMEHT (ONBIT) M CllydailHOe coObITHE. BeposTHOCTH H
4yacToTa CIlydalHOro coObITus. Poiib  MajoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KVIACC

MHOKECTBO ¥ TIOJMHOXKECTBO. [IprMepsl MHOKECTB B OKPYIKAIOIIEM MUDE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oinepa. Yucnobie
MHOKecTBa. [Ipumepbl MHOXECTB U3 KypcOB ainreOpsl M T'€OMETPHUHU.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOIIbIO OPTaHW30BaHHOTO Hepebdopa u
npaBuiia yMHOKeHHS. DPopMyTia BKIIOYCHHUS-UCKITIOUEHUSI.

DneMeHTapHble CcoObITHUSA. BeposiTHOCTH ciiydaliHbIX COOBITHNA. OMBITBHI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUAMU. CTy4yaitHbIN BHIOOD.

W3mepenne paccenBaHMsl YUCIOBOrO MaccuBa. Jlucmepcuss M cTaHAApTHOE
OTKJIOHEHHWE 4YucJaoBOro Habopa. CBoilcTBa JucClepCUd U CTaHAAPTHOTO
OTKJIOHEHHUA. /[narpaMmbl paccemBaHMs JABYX HaONIOAaeMbIX BelWyuH. JluHelHas
CBSI3b Ha IMarpaMMe PacCcerBaHUSI.



HepeBo. JlepeBo caydaitHoro »skcrnepumeHTa. (CBoOWCTBA  JE€pEBBLEB:
CIMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMCIIOM BEPIIMH U 9ucioM p&oep. [lonstue o
I0CKUX rpadax. Pemenne 3a1au ¢ TOMOIIBIO JEPEBBEB.

Jlormueckue coro3bl «M» u «JIN». CBA3b MEXAY JJOTHYECKUMU COKO3aMH U
orepanusaMH HaJl MHOKeCcTBaMU. Vcrosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CnydaiiHble  COOBITHSI KaKk  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHI.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Haa coObiTusiMu. Dopmyrna CIOKEHHS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSITHOCTEM. YcnoBHas BEPOSTHOCTb.
[IpencraBiieHre CIy4alHOTO JKCIIEpUMEHTAa B BHUIE JAepeBa. HezaBucrumbie
COOBITHSL.

9 KIIACC

KombOunaTopHoe npaBwio ymMHoxeHus. [lepectanoBku u daxropuan. Yucio
couetanuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
HrroToHa. Pemenue 3a1a4 ¢ UCoap30BaHEM KOMOUHATOPUKHU.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IYTH OKPYKHOCTH.

UcnbiTanus. Ycnex u Heygadya. Cepus HCHOBITAaHWM 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymum. BepostHOoCcTH cOOBITUH B CEpPUM  UCIIBITAHHIM
bepnymnu. CnydaiiHbiii BIOOP U3 KOHEYHOTO MHOYKECTBA.

CnyuailHass BelMYMHA W pacnpeaesneHrue  BeposiTHocTeil.  [Ipumepsl
CIIyYallHbIX BEJIWYMH. Ba)kHble pacnpenesieHuss — YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO yCIIEXa U YUCJIO YCIIEXOB B CEPUU UCHbITaHUU bepHyIum
(reomeTpuuecKoe U OMHOMHAIIBHOE PACTIPEICICHHUS).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIWYUHBI. PU3NYECKHUNA CMBICI
MAaTEMAaTHYECKOTr0 OXuJaHus. I[IpuMepsl HCHOJIB30BaHUS MaTEMaTUYECKOTO
oXxunanus. Jlucrepcus W CTaHAAPTHOE OTKJIOHEHHWE CIIYYalHOW BEJIWYUHBI.
CBoiicTBa MAaTeMaTUYECKOr0 OXMJIAHUS MW JAUCHEpcUuU. MareMarudeckoe
0>KMJAHHUE U JUCIIEPCHUS U3YUEHHBIX PACIPEICICHUM.

HepaBenctBo YeObiméBa. 3akoH OoNbIIMX YHCeNl. MaremaTH4yecKue
OCHOBAHUS U3MEPEHUs BeposiTHOCTEN. PoJib 1 3HaueHue 3aKoHaA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyXJACHWH, YMEHHUIO BHUIETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pe3yIbTaThI:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIaX, Ha JguUarpaMmmax,
MPEACTABIATh JIaHHbIE B BUJE TAOJHUI, CTPOUTh CTOJOMKOBBIE (CTOJNOYATHIC) U
KpPYyTOBBIE IHarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCIIOBBIE  JIaHHEIE,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

Hcnonb3oBaTh 11 OMUCAHUS JAHHBIX CTATHCTHUYECKHE XapaKTePUCTUKH:
cpenHee apudMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX W BBICKA3BIBAHUSX,
yMETh CTPOUTH OTpHUIAHUs, (OPMYJIHPOBATH YCIOBHBIE YTBEPKACHUS TpHU
pEIIeHUH 3a/1a4, B TOM YHCIIe U3 APYTHX YU4eOHBIX KypCcOB, UMETh MPEICTABIICHUE
0 TeopeMax-CBOMCTBaX M TeOpeMax-MpU3HaKaX, O HEOOXOIUMBIX M JOCTATOYHBIX
YCIIOBUSIX, O METO/I€ 0KA3aTENbCTBA OT MPOTHUBHOTO.

NmMeTp mpeAcTaBiI€HHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pe3ynbTaTOB M3MEpPEHUM, I11eH, (U3UYECKUX BEIUYHH, AHTPONOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcmonp30BaTh 11 OMUCAHUS JAHHBIX YacTOThI 3HAYCHUH, TPYNIIHPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBbI TPYNITUPOBAHHBIX JTAHHBIX.

Hcnonp3oBaTh rpadbl IS pPEIICHHUS 3a1ad, WMETh MPEACTaBICHUE O
TepMUHAX Teopuu TpadoB: BepminHa, pedpo, Menb, MUK, MyTh B rpade, uMeTh
npenacrasieHne 06 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHI1ty 00yuenus B 8 kiacce 00yJaromuics MOJIyduT CIeIyIOINe MpeIMeTHbIC
pEe3yJIbTATHI:

OnepupoBaTh MOHATHAMU MHOYKECTBA, TIOJMHOKECTBA, BBIITOIHATH ONlEpallin
HaJl MHOXECTBaMH: OOBEAUMHEHHUE, T[EepPEeCceUEHUE, MEePEeUUCHISITh DIIEMEHTHI
MHOKECTB C HCIOJb30BAaHUEM OPraHM30BAHHOIO Iepedopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTh BepOATHOCTH CIIy4alHBIX COOBITHI B CIIy4alHBIX OIBITAaX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, UMETh TOHITHE O CIy4aiiHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW U MEp paccerBaHUs
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh U HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHUE O CBSI3U MEXIy Ha0JI01aeMbIMU
BEJIMYMHAMM.

NmMeTr mpeacTaBieHHWe O JepeBe, O BepmiMHax # péOpax nepena,
WCIIOJIb30BaHUU JAEPEBHEB MPU PELIEHUU 3a]1a4 B TEOPUH BEPOATHOCTEH, B IPYTUX
y4eOHBIX MAaTEeMaTHUYECKUX Kypcax M 3a/1ad U3 JPYruxX y4EOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIy4ailHOTO OIIbITa, BBIMOJHATH OIMEpallud HaJl COOBITUAMH, UCMOJIBb30BATh IMPHU
pelieHny 3a7ad AuarpamMmbl Didjiepa, YUCIOBYIO MPAMYIO, IPUMEHSTh (hopMyity
CJI02KEHUSI BEPOATHOCTEN.

[Tonmp30BaThCA MPABUIIOM YMHOXKEHHUSI BEPOSITHOCTEU, UCIOJIB30BaTh JIE€PEBO
JUI TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU peuieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K xonIry o0yuenus B 9 kj1acce oOy4arommiics MOTYYUT CIASTYIONTNE MPEIMETHBIC
pe3yJbTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM MPABHJIOM YMHOXEHUS, HAXOIUTh YHUCIIO
MEPECTAHOBOK, YMCJIO COYETAHWM, MOJIL30BATHCS TPEYroJibHUKOM Ilackans mpu
peIeHnH 3a/1a4, B TOM YHCJIC Ha BBIYHMCIICHUE BEPOSITHOCTEH COOBITHH.

HUcnonp3oBaTh  MOHATHE  T€OMETPUYECKOM  BEPOSTHOCTH,  HAXOJUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
MJIOCKOM (DUTYpPBI, OTPE3Ka, JJIUHBI OKPYKHOCTH.

HaxoauTe BepOSATHOCTH COOBITHI B OIBITAX, CBA3AHHBIX C MCIBITAHUSIMH 0
JIOCTUKEHUS MIEPBOTO YCIEXA, B CEpUSIX UCTIbITaHUN bepHyIuin.

HNmers 1mipencTaBieHUEe O CIy4YaWHBIX BEJIIMYMHAX U OMO3HABATh CIIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYJ)KAIOIIETO0 MHpA, OINEpUpPOBATH  IMOHATHEM
«pacrpeneseHue BEPOATHOCTEN». YMETh CTPOUTH PACIPEACIECHUS BEPOATHOCTEN
3HAYEHHM CIIyYalHbIX BEJIMYUH B U3YUYEHHBIX ONBITAX.

Haxomute MaTeMaTu4yecKkoe OXKUIaHUE U JUCIIEPCUIO CIyYalHOW BEJIMYHMHBI
M0 PacClIpelesiCHUI0, NPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTHUKH  HU3YUYCHHBIX
pacrpeneneHu Ipy peeHnu 3a1ad.

NmeTs mpeacraBieHHE O 3aKOHE CIYYaWHBIX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYMBOCTH, IIOHMMAThb MAaTEMaTHU4YECKOE
000CHOBaHUE OJM30CTH YACTOTHI M BEPOSTHOCTH COObITHS. VIMETh MpeAcTaBiIcHHE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/JIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (upp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHue qaHHBIX 4 [[bubamorexa [TOK
bel A https://m.eds00.ru/596d814c]
bubmuorexa [JOK
2 Omrcatenbias craTHCTHKA 8 ! https://m.edso0.ru/596d814c
. bubmuorexa [JOK
3 Cay\aiizas H3MEHHBOCTE > 1 https://m.edso0.ru/596d814c
bubmuorexa [JOK
4 B 4
BE/ICHHE B TEOPHIO rpado https://m.edso0.ru/596d814c
bu6mmoreka [IOK
> Jloruia 3 https://m.edso0.ru/596d814c
BeposiTHOCTB M yacToTa Clly4aiiHOTO bubnuoreka [IOK
6 5 1
COOBITHS https://m.edso0.ru/596d814c
-, [ToBTOpenue, 06001IeHNE, 5 1 bu6mmoreka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/596d814c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnsie IIpakruyeckue (mdpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropene kypea 7 acca 3 https://m.edsoo.ru/032cfeff
bubmuoreka [JOK
2 M 4
HozKectsa https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
B 4 1 1
3 €pOSATHOCTD CITYYaHOTO COOBITHS httos://m.edsoo.ru/032cfeff
OnmcarenpHas craTucTuka. PaccenBanne bubmuorexa [JOK
4 5 1
JAHHBIX https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
B
> BE/ICHHE B TCOPHIO rpados 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2
6 Jlorika https://m.edsoo.ru/032cfeff
7 Omneparuu HaJ CIIy9aitHBIMUA COOBITUSIMH. 3 bu6mmoreka [JOK
CrnoxxeHue BepOSITHOCTEH https://m.edsoo.ru/032cfeff
3 VYcnoBHas BEpOSITHOCTb, YMHOKEHHUE 5 bubnunoreka [JOK
BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6o0IIEHNE, 5 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
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https://m.edsoo.ru/032cfeff

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3iesioB H TeM nudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hostopenne kypea 8 Kacca 3 https://m.eds00.ru/8b68c39f
bubmuoreka [JOK
2
DIIEMEHTH! KOMOHHATOPHKH 6 https://m.eds00.ru/8b68c39f
3 I'eoMeTpuueckast BEpOSITHOCTH 3 bubmorexa [TOK
p p https://m.eds00.ru/8b68c39f
bu6mmorexa [IOK
4 Hernrrasis beprysumn 6 https://m.eds00.ru/8b68c39f
. bubnuorexa [JOK
> Catyainas Benunna 3 https://m.eds00.ru/8b68c39f
6 UucnoBble XapaKTEPUCTUKU CITyYalHbIX 6 bubnnoreka [JOK
BEJINYHH https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
;
3aKon bompumx Hmcen 3 https://m.edso0.ru/8b68c39f
[ToBTOpenue, o6o0IIEHNE, bu6mmoreka [IOK
8 . 4 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/8b68c39f
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 0



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne KoymuecTso yacos Nara D1eKTPOHHbIE HU(PPOBLIE
0 T
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero HU3YYEeHUS
padoThI padoTbI pecypcbl
[IpencraBneHue TaHHBIX B BUC
Ta0IuIl, TMarpamMm. 3aroTHEeHUE
1 Ta0JINLI], YTEHHUE U IIOCTPOEHUE 1 bubnmorexa LOK
’ P https://m.edsoo.ru/a88f7814
CTOJIOMKOBBIX (CTOJI0YATHIX) U
KPYTOBBIX IHarpaMm
[IpencraBneHune TaHHBIX B BUIC
Ta0IuIl, TMarpamMm. 3aroTHEHUE
2 TaOJINLI, YTEHHUE U IIOCTPOEHUE 1 bubnmorexa LOK
’ P https://m.edso00.ru/e62067fb
CTOJIOMKOBBIX (CTOJI0YATHIX) U
KPYTOBBIX IHarpaMm
3 Urenue rpavKoB peabHbIX 1 bubnnoreka [JOK
MPOLIECCOB https://m.edsoo.ru/4d0faa6e
[TpakTideckas paboTa mo Teme
"N3Bineyenue napopmanmuu us3
4 narpamMm u Ta6J;11)/IIIp 1 1 bubmmorexa [IOK
jmarp ’ https://m.edso0.ru/6¢c3ech60
UCTIOJIb30BaHUE ¥ HHTEPIIPETAITHS
TaHHBIX"
OmnucarenpHas CTaTHCTHKA:
5 cpenHee apuMeTHIeCcKoe 1 bubmmorexa [JOK
pest p ’ https://m.eds00.ru/57d8fc60
MequaHa
6 OnucaTenpbHasi CTATUCTUKA: 1 bu6mmorexa [IOK

cpenHee apu(pMeTHIECKOE,

https://m.edsoo.ru/9a0b642b



https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb
https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/6c3ecb60
https://m.edsoo.ru/57d8fc60
https://m.edsoo.ru/9a0b642b

MEauaHa

OmnmncarenbHas CTaTUCTHKA:

7 a3Max, HauOoJIbIlIee U bubmorexa [JOK
pasMax, https://m.eds00.ru/96649b2
HAaUMEHbIIIee 3HAYCHUS, KBAPTUITN
OmnmcaTreapbHas CTATUCTHKA: Eu6 10K

nOJINOTEKA

8 a3Max, HauOoJblIee U
p https://m.edso0.ru/ba63c623
HaWMEHBIIIEE 3HAYCHHM S, KBAPTUITH
OmnmcaTreapbHas CTaTUCTHKA: Eub 10K

noIMoTeKa

9 a3Max, HauOoJbllIee U
P https://m.edsoo.ru/5749cab3
HaWMECHBIIICE 3HAYCHH S, KBAPTUITH
OnucarenabHas CTaTUCTHKA!

10 CpeaHee rapMOHUYECKOE, CPEIHEE bubnuorexa [JOK
rapMOHHUYECKOE YHCIOBBIX https://m.edso00.ru/366b6dc4
JIAHHBIX
OnucarenabHas CTaTUCTHKA:

11 CpeaHee rapMOHUYECKOE, CPETHEE bubnuorexa [JOK
TapMOHHYECKOE YHCIIOBBIX https://m.edsoo.ru/dfd9c324

P
JIAHHBIX
[IpakTuyeckas pabora o Teme Bu6 [IOK
nOJINOTEKA

12 "OnucarenbHas CTaTUCTHKA! httos://m.edsoo.ru/65352710
npaKkTHyecKas pabora" T '

bu6mmoreka [JOK

13 O0006111eH1Ee, KOHTPOJIb

B P https://m.edsoo.ru/79af6439
[Ipumepsl cirydaiiHOM
W3MEHUYUBOCTH TIPH U3MEPEHUSX, B E6 1OK
nOJINOTEKA
14 MacCOBOM ITPOU3BOJICTBE.

TeHeHIuu u cay4JaitHbie
KoaeOaHus

https://m.edsoo.ru/8dd42cc3



https://m.edsoo.ru/966e49b2
https://m.edsoo.ru/ba63c623
https://m.edsoo.ru/5749cab3
https://m.edsoo.ru/366b6dc4
https://m.edsoo.ru/dfd9c324
https://m.edsoo.ru/65352710
https://m.edsoo.ru/79af6439
https://m.edsoo.ru/8dd42cc3

I'pynnupoBka 1aHHBIX,
MPEJCTaBICHUE CIydYalHOMN

bubmuorexa [JOK

15 M3MEHUYHUBOCTH C ITOMOIIBIO
B . https://m.edsoo.ru/3c0bd4b0
nuarpamMm. YacToThl 3HaUYCHUI;
CTATUCTUYECKAs YCTOMYUBOCTD
I'pynnupoBka 1aHHBIX,
MpeACTaBICHUE CITy4YaliHON
16 I/IEMCH‘II/IBOCTI/I c r[zMo bIO bubmorexa OK
B . https://m.edsoo.ru/ea2ce501
nuarpamMm. YacToThl 3HaUCHUI;
CTaTHCTUYECKAsl yCTONYHUBOCTh
['pynnupoBka 1aHHBIX,
MIPEACTABICHHUE CITyYalHOU
17 M3MEHUYHUBOCTH C ITIOMOIIBIO bubmorera [JOK
B . https://m.edsoo.ru/e29df281
nuarpamm. YacToThl 3HaUYCHUI;
CTaTHCTUYECKAsl yCTOMYHUBOCTh
18 [IpakTuyeckas pabora 1o Teme bubmmoreka [IOK
"CiyyaiiHasi U3MEHYUBOCTD" https://m.edso00.ru/871e2062
I'pad, Bepuinna, pedbpo. CteneHpb
BepIrHbL. Yucio pédep u
19 CyMMapHasi CTEIIeHb BEPIIUH bubmorexa HOK
yMMap p ’ https://m.eds00.ru/0c7e8b7b
[TonsiTue o cBsa3HbIX rpadax. [lytu
B rpadax
enu 1 nuKIIsl. O0xox rpada
20 gfme OB ITyTh) HOHﬂT;I; 0(% Bubmmorexa LIOK
POB yTh). https://m.edso00.ru/2c0bf93e
OpUEHTUPOBAHHOM Trpade
enu ¥ HuKIbL. O0xoxa rpada
21 gf/'me OB ITyTh) HOHSITI/II; 0(16)5 bubmmorexa LIOK
POB yTh). https://m.edso0o.ru/4,0114E+24
OpUEHTUPOBAHHOM Trpade
22 Pemienne 3a1a4 ¢ MOMOIIBLIO bu6nmoreka [JOK



https://m.edsoo.ru/3c0bd4b0
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rpacdos

https://m.edsoo.ru/4c25bf5a

Jloruka. YTBepxkaeHus u
BbICKa3bIBaHUs. OTpUIlaHue

bu6mmoreka [IOK

23 ,
YTBCPIRACHIA, YCHOBHBIC https://m.edsoo.ru/9dda4ad6
YTBEP)KICHHS, OOpaTHBIC U
PaBHOCHIILHBIC YTBEPKICHUS
24 Heo6xoaumbie 1 JOCTaTOYHBIC bubmuorexa [JOK
YCJIOBUS, CBOMCTBA U MPU3HAKU https://m.edsoo.ru/a9b5e432
[TpoTHBOMONIOXKHBIE
25 TBEPKJICHUS, I0Ka3aTeIbCTBA OT bubmorexa LHOK
YIBEPAA g https://m.eds00.ru/1239683
MPOTUBHOTO
26 City4aitHbIi SKCIIEPUMEHT (OIIBIT) bubnuorexa [JOK
U CIly4aiiHOE COOBITHE https://m.eds00.ru/07a776d2
97 BeposTHOCTB M yacToTa bubnuorexa [IOK
CITy4altHOTO COOBITHUS https://m.edsoo.ru/6a92f7e2
28 BeposTHOCTB M yacToTa bubnnoreka [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/5fccf45¢
Ponp ManoBeposATHBIX U
29 MPaKTUYECKH JIOCTOBEPHBIX bubmorexa [JOK
p . P https://m.edsoo.ru/f5625aef
COOBITHIA B IPUPO/IE U B 0OIIIECTBE
[IpakTuyeckas pabora o Teme
30 "BeposITHOCTh 1 4acToTa bubmorexa HOK
P . " https://m.edso0.ru/c86ae145
CITy4altHOTO COOBITHS
[ToBTOpenue u o6o0IIEHNE.
31 [TpencraBieHne TaHHBIX bubmorexa HOK
pent g ’ https://m.edsoo.ru/fdd3ead4
OnucarenpHas CTaTUCTUKA
39 [ToBTOpenue u o6oOIIeHNE. bubmmoreka [IOK

HpCI[CTaBJ'ICHI/IC JaHHBbIX.

https://m.edsoo.ru/c154a141



https://m.edsoo.ru/4c25bf5a
https://m.edsoo.ru/9dda4ad6
https://m.edsoo.ru/a9b5e432
https://m.edsoo.ru/1239683
https://m.edsoo.ru/07a776d2
https://m.edsoo.ru/6a92f7e2
https://m.edsoo.ru/5fccf45c
https://m.edsoo.ru/f5625aef
https://m.edsoo.ru/c86ae145
https://m.edsoo.ru/fdd3ead4
https://m.edsoo.ru/c154a141

OmnucarenpHas CTAaTUCTHUKA

33

34

[ToBTOpeHue 1 0600IIEHNE.
BeposTHOCTB ciydailHOTO
COOBITHUA

[ToBTOpeHue u 0600IIEHNE.

MHoxecTBa 1 IIOAMHOKECTBA.

DnemMeHTHI Teopuu rpados

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.eds00.ru/218b963d

bu6mmoreka [IOK
https://m.edsoo.ru/55ab089b



https://m.edsoo.ru/218b963d
https://m.edsoo.ru/55ab089b

8 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrtposbnusie  IIpakrnyeckue oOpa3oBaTe/IbHbIe
n/n Bceero U3YYCHUS
padoThI padoTbI pecypcbl
[ToBTopenue/ IIpencraBnenue
1 JIAHHBIX B BUIC TaOIUIl U 1 bubmuorexa [JOK
nuarpamm. OnucarennbHas https://m.edsoo.ru/6be7a7al
CTaTHCTHKA
[ToBropenue/ Ciyuaitnas
5 U3MEHYUBOCTh. CiyyaliHbIe 1 bubnnoreka [JOK
coObITus. BepositTHoCTH 1 https://m.edsoo.ru/b193ac7f
YacCTOTBHI.
[ToBTOpEeHHEe. DIEeMEHTHI TEOPUHU
3 MHO>KECTB. DJIEMEHTHI TCOPUU 1 bubmorexa LHOK
‘ P https://m.eds00.ru/7,379E+127
rpados
MHOXECTBO ¥ MOJIMHOXKECTBO.
4 [Ipumepbl MHOKECTB B 1 bubmorexa HOK
pHMEp https://m.edso00.ru/168d6c5e
OKpYXKarloIeM MUPe
5 [Tepeceuenue u oObeUHEHNE 1 bu6mmoreka [IOK
MHOeCTB. J{narpammel Diliepa https://m.edso0.ru/523d2727
Yucnossle MHOXKeCTBA. [Ipumepsl
6 MHO>KECTB U3 aIreOphl U 1 bubmorexa HOK
P https://m.edso00.ru/553dab68
TCOMETPHH
[Iepeuncnenue 31eMEHTOB
7 MHOKECTB C TTOMOIIIBIO 1 bubmuoreka [JOK

OpraHM30BaHHOIO Iiepedopa u
npaBuia yMHO)keHus. @opmyna

https://m.edsoo.ru/0b43ff3b



https://m.edsoo.ru/6be7a7a1
https://m.edsoo.ru/b193ac7f
https://m.edsoo.ru/7,379E+127
https://m.edsoo.ru/168d6c5e
https://m.edsoo.ru/523d2727
https://m.edsoo.ru/553dab68
https://m.edsoo.ru/0b43ff3b

BKIIIOUCHHUA-UCKIIFOUCHUA

DneMeHTapHbIe COOBITHS.
BeposTHOCTH CitydaliHBIX
coObITUH. ONBITHI €
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMHU.
Ciy4aitHbIii BBIOOD

bu6mmoreka [IOK
https://m.edsoo.ru/e84cbfee

DneMeHTapHbIC COOBITHS.
BepostHOCTH CitydaliHBIX
coObITUi. ONBITHI €
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU.
CrnyyaiiHblif BEIOOD

bu6mmoreka [IOK
https://m.edsoo.ru/bbdd6ee3

10

DneMeHTapHBIC COOBITHS.
BepostHOCTH CitydaliHBIX
coObITUN. ONBITHI €
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMU.
CryyaiiHblif BEIOOD

bu6mmoreka [IOK
https://m.edsoo.ru/cbh64d71d

11

[IpakTuueckas pabora o Teme
"BeposITHOCTh CITy4aifHOro
coObITH"

bu6mmoreka [IOK
https://m.edsoo.ru/e6d5ffdb

12

H3mepenne paccenBaHus
YHCIIOBOr0 MaccuBa. Jlucnepcus u
CTaH/IapTHOE OTKJIIOHEHHE
YUCI0BOTO Habopa

bu6mmorexa [IOK
https://m.edsoo.ru/5fe83db9

13

N3mepenne paccenBanus
YHCIIOBOT0 MaccuBa. Jlucnepcus u
CTaH/IapTHOE OTKJIIOHEHHE

bu6nmoreka [JOK
https://m.edsoo.ru/20bed210



https://m.edsoo.ru/e84cbfee
https://m.edsoo.ru/bbdd6ee3
https://m.edsoo.ru/cb64d71d
https://m.edsoo.ru/e6d5ffdb
https://m.edsoo.ru/5fe83db9
https://m.edsoo.ru/20bed210

YHUCIIOBOTO Habopa

CBolicTBa AUCIIEPCUU U

bu6mmoreka [IOK

14 CTaHJIAPTHOT'O OTKJIOHEHUS https://m.eds00.ru/6384947
JlnarpaMMbl pacCEMBaHUS IBYX

15 Ha0II01a€EMBIX BEJIMYHH. bubmuorexa [JOK
JIuHeitHas cBs3b HA AUarpamme https://m.edsoo.ru/40a5b481
paccenBaHHs

16 [TpakTrueckas paboTa 1o Teme bubnmoreka [JOK
"PaccenBanue JaHHBIX" https://m.edsoo.ru/Oebc071c

17 KonTtponpsHast pabora o Teme
"OmnucarenpHas CTaTHCTHKA"
HepeBo. [lepeBo ciydailHOTo
skcnepumenTa. CBoMCTBa

18 JIEPEBHEB: CIMHCTBEHHOCTD ITyTH, bubmorexa LHOK

https://m.edso0.ru/b7d69b57
CBSI3b MKy YHMCIIOM BEPIITUH H
qucjaoM peodep
bu6mmoreka [JOK

19 Tonsie o mockux rpagax https://m.edsoo.ru/b7a0a580

20 Pemnienne 3a7a4 ¢ MOMOIIBIO bu6mmoreka [JOK
JIEPEBBEB https://m.edsoo.ru/6752ec45
Jlornueckwue coro3bl «M» u

21 «JIN». CBs3b MeXIY bubnmnoreka [JOK
JIOTUYECKUMU COIO3aMH U https://m.edsoo.ru/b71ae5bb
oTepaIusMu HaJl MHOKECTBAMU

99 Hcnonb3oBaHue JTIOTUUECKUX bu6mmorexa [IOK
COI030B B anredpe https://m.eds00.ru/9745d244

93 CryqaitHbie COOBITHS KaK bubnmnorexa [JOK

MHOXECTBA 3JICMCHTAPHBIX

https://m.edso0.ru/9628d964



https://m.edsoo.ru/6384947
https://m.edsoo.ru/40a5b481
https://m.edsoo.ru/0ebc071c
https://m.edsoo.ru/b7d69b57
https://m.edsoo.ru/b7a0a580
https://m.edsoo.ru/6752ec45
https://m.edsoo.ru/b71ae5bb
https://m.edsoo.ru/9745d244
https://m.edsoo.ru/9628d964

COOBITHI

24 [TpoTrBOMOIOKHBIE COOBITHS. bubnunoreka [HOK
Onepanuu Haj COOBITUIMU https://m.edsoo.ru/1c47ea52
o5 dopmyIa CIOKEHUS bubnmoreka [JOK
BEPOSATHOCTEH https://m.edsoo.ru/3afbab17
[IpaBuno yMHOXEHUS
BEPOSATHOCTEM. Y CIIOBHAs
26 BeposATHOCTE. [IpencraBinenue buGnnorexa LIOK
P . - pe https://m.edsoo.ru/e6e3e359
CIIy4aifHOTO SKCIIEPUMEHTA B BUJIE
JepeBa
IIpaBuno yMHOXEHUS
BEPOSATHOCTEM. Y CIIOBHAs
27 BepoATHOCTE. [IpencraBinenue bubnmorexa LOK
P . - peA https://m.edsoo.ru/cece2b98
CIIy4aifHOTO SKCIIEPUMEHTA B BUJIE
JepeBa
IIpaBuno yMHOXEHUS
BEPOSATHOCTEM. Y CIIOBHAsA
28 BepOSITHOCTE. IIpencraBsienue bubmmorexa LOK
p . - ped https://m.edsoo.ru/Obael7cf
CIIy4aifHOTO YKCIIEPUMEHTA B BUJC
JepeBa
bu6mmoreka [IOK
29 HesaBucumbie coObITHS
https://m.edsoo.ru/bbe37a33
bu6mmoreka [IOK
30 HesaBucumbie coObITHS
https://m.edsoo.ru/ab0ff7a7
TToBTOpEeHUE U 0000IIIEHNE.
31 PacceHI;aHHe AHHBIX B YHCIOBBIX bubmmorexa LOK
A https://m.edso0.ru/33e57c97
MaccuBax
bu6 OK
32 [ToBTOpeHue u 06001IIEeHNE. nosmoteka I

https://m.edsoo.ru/428ef3f7



https://m.edsoo.ru/1c47ea52
https://m.edsoo.ru/3afbab17
https://m.edsoo.ru/e6e3e359
https://m.edsoo.ru/cece2b98
https://m.edsoo.ru/0bae17cf
https://m.edsoo.ru/bbe37a33
https://m.edsoo.ru/ab0ff7a7
https://m.edsoo.ru/33e57c97
https://m.edsoo.ru/428ef3f7

Onepanuu HaJ MHOKECTBAMH U
coObITUSIMH. JlepeBbsl U TUIOCKUE

rpadsl

[ToBTOpenue u o6o0IIeHNE.

33 BepositHOCTE citydaiiHOrO 1 bubmmorexa [IOK
coObITus. CliokeHue u https://m.edsoo.ru/f80b693b
YMHOKEHUE BEPOSITHOCTEH

34 [ToBTOpenue u o6o0IIeHNE. 1 bubnuoreka [IOK
JlepeBbs 1 T10cKHE Tpadbl https://m.edsoo.ru/2adbb13b
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
ara undpoBbie
Nen/m . Tema ypoka Kontpoabusie IIpakTnuyeckue A bp
Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
1 IToTOpenue. [IpeacraBnenue 1 bubnmnoreka HOK
nagaeIx. OnucarTeabHas CTaTUCTHKA https://m.edsoo.ru/198d5b21
IToBTopenue. Onepanun Ha,
2 CO6LITII/:}IMI/I HSSa]I;I/IIClI/IMOCTII]; 1 bubmmorexa [JOK
o https://m.edso0.ru/d1523b76
COOBITHI
3 IToBTOpenue. JlepeBbs U MIIOCKKE 1 bubnuoreka [{OK
rpadsl https://m.edsoo.ru/189a4871
4 KomMOuHaTopHoe rnpaBuiio 1 bubnnoreka [JOK
YMHOKEHUS https://m.edso0.ru/80e33f22
bu6nmorexa LIOK
5 IT 1
CPECTAHOBKH 1 paKTOpHAN https://m.eds00.ru/4803d073
6 Yuciio coueTaHui U TPEYrOJIbHUK 1 bubmmnoreka HOK
ITackans https://m.edso0.ru/5362261e
7 CBolicTBa 4KceN COUYeTaHU N 1 bubmorexa LOK
https://m.edsoo.ru/b7229c61
bubmmoteka IIOK
8 b H 1
HHOM HproTona https://m.edsoo.ru/d6059ce3
9 Pemenue 3aau ¢ HCOIL30BaHUEM 1 but6mmorekxa [IOK
KOMOMHATOPHUKHU https://m.edsoo.ru/19ca3997
I'eomeTpuyeckas BEpOSTHOCTb. Bu6 OK
10 CrnyyaliHblif BHIOOP TOUKH U3 1 nommoreka 1

(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka,

https://m.edsoo.ru/8f13dfbb



https://m.edsoo.ru/198d5b21
https://m.edsoo.ru/d1523b76
https://m.edsoo.ru/189a4871
https://m.edsoo.ru/80e33f22
https://m.edsoo.ru/4803d073
https://m.edsoo.ru/5362261e
https://m.edsoo.ru/b7229c61
https://m.edsoo.ru/d6059ce3
https://m.edsoo.ru/19ca3997
https://m.edsoo.ru/8f13dfbb

U3 IyTH OKPYKHOCTH

I'eomeTpryeckas BEpOSTHOCTD.
CrnyyaiiHblif BEIOOp TOYKH U3

bu6nmmoreka [IOK

11
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/6e36b2d4
U3 JIyTH OKPYKHOCTH
I'eomeTpuyeckas BEpOSTHOCTb.
12 Ciry4aifHbIid BBIOOp TOYKH U3 bubnmnoreka HOK
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/b16309e9
U3 JIyTH OKPYKHOCTH
HcnbiTanus. Yenex u Heynava. Bu6 OK
13 Cepus ucbITaHUN 10 TIEPBOTO nosmoteka 11
yemexa https://m.edsoo.ru/cad0fb45
HcnbiTanus. Yenex u Heynava. Bu6 OK
14 Cepus ucbITaHUN 10 TIEPBOTO nosmorexa L
https://m.edsoo.ru/afe6e65b
ycnexa
Cepus ucnsitanuii bepuymim. Eu6 OK
15 BepositHocTH cOOBITHH B cepuun nommoreka L1
- https://m.edso0.ru/929a3d4f
ucneiTanuil bepnynnu
Cepus ucnsiTannii bepnynm.
16 BeposiTHOCTH COOBITHIA B CEpUH bubmmorexa LIOK
. amuii Bep https://m.edsoo.ru/b238795d
ucnbiTanuit bepuynm
Cepus ucnsiTanuii bepryim.
17 BepositHOCTH COOBITHIA B cCepuH bubmmorexa LIOK
crmrrasmii Bep https://m.edsoo.ru/1af59c86
ucneiTanuit bepuymnm
18 CrnyualiHblii BHIOOP U3 KOHEYHOTO bubnuotexa [JOK
MHOKECTBa https://m.edsoo.ru/13f4ae51
19 CryvaifHas BeTMYMHA U bubnuorexa [JOK

pacrnpeneneHre BEpOSITHOCTE!.

https://m.edsoo.ru/bd8df544



https://m.edsoo.ru/6e36b2d4
https://m.edsoo.ru/b16309e9
https://m.edsoo.ru/cad0fb45
https://m.edsoo.ru/afe6e65b
https://m.edsoo.ru/929a3d4f
https://m.edsoo.ru/b238795d
https://m.edsoo.ru/1af59c86
https://m.edsoo.ru/13f4ae51
https://m.edsoo.ru/bd8df544

[IpuMeps! ciiydaiiHbIX BEIUYHUH

20

Baknple pacnipeneneHus — 4nucio
HOMBITOK B CEPUU UCIBITAHUM 10
IIEPBOTO YCIIEXa U YHUCIIO YCIIEXOB B
cepuu ucnblTanuii beprymum
(reomeTpuvecKoe U OMHOMHAIBHOE
pacrpeneneHus )

bu6nmorexa [IOK
https://m.edsoo.ru/52e85953

21

Baxxable pactipesienieHns — 4uciio
MIOTIBITOK B CEPUH UCTIBITAHUI 10
NEPBOTO yCIeXa U YHCIIO YCIEXOB B
cepuu ucnblTanni beprymm
(reomeTpudecKoe 1 OMHOMHUATIBLHOE
pacrpezeneHus)

bubnunoreka LIOK
https://m.edsoo.ru/5ee632b1

22

MareMaTH4ecKoe OXKHUIaHIe
CIIy4ailHOM BEJINYMHBI.
Du3myecKu CMBICHT
MaTeMaTHYeCKOTO OXKHUIaHHUS.
IIprmepsl HCTIOIB30BAHUS
MaTeMaTHUUYEeCKOT0 OXKUIaHU

bubnunoreka LIOK
https://m.edsoo.ru/d7eb6fbe

23

24

Maremarnaeckoe OKHIaHue
CIIy4ailHON BEJINYUHBI.
Dduznyecku CMBICH
MaTeMaTHUYE€CKOro OKUJaHUs.
IIprmepsl HCTIOIB30BAHUS
MaTEeMaTHUUEeCKOT0 OXKUIaHUS

Jucnepcus u ctanaapTHoOe
OTKJIOHCHHE CIIy4alHOW BEJIMYUHBI

bubmmoreka IIOK
https://m.edsoo.ru/c5da9b20

but6mmorekxa [IOK
https://m.edsoo.ru/5b33bel2

25

CBoiicTBa MAaTEMATUYECKOTO
OKHMJIaHWSI M TUCTIEPCUH

bu6nunorexa LIOK
https://m.edsoo.ru/e4d63928



https://m.edsoo.ru/52e85953
https://m.edsoo.ru/5ee632b1
https://m.edsoo.ru/d7eb6fbe
https://m.edsoo.ru/c5da9b20
https://m.edsoo.ru/5b33be12
https://m.edsoo.ru/e4d63928

Marematnueckoe oXXuIaHuE U

26 HCIICPCHS N3yUYCHHBIX bubmotexa [IOK
a p }: https://m.edsoo.ru/4bab33fe
pacipeneneHui
MareMaTu4ecKoe OXKHIaHue U
27 JUCIICPCHS N3YYCHHBIX bubmorexa [IOK
P yu https://m.edsoo.ru/aa801a29
pacnpenereHuit
08 HepasenctBo YeOrbIeBa. 3akoH bubnmnoreka HOK
OOJIBIIINX YHCEeI https://m.edso00.ru/f100f810
29 Marematuueckrue OCHOBaHUS bubnnorexa [JOK
M3MEPEHUs BEPOSTHOCTEH https://m.edsoo.ru/fe9dafcl
Ponb n 3HaueHne 3aKkoHa OOJIBIINX
Yyucel B HAyKe, B IPUPOJIC U
30 o01IecTBe }113 TOM qECJII)e B bubmorexa [IOK
Hl ’ https://m.eds00.ru/2f06e790
COIIMOJIOTHYECKHUX 00CIIeI0BaHUSIX
U B U3MEPCHUIX
[ToBTOpeHue u 060061IEHNE.
31 BeposTHOCTH ClTyJaiiHBIX COOBITUM bubmorexa HOK
P Y ' https://m.eds00.ru/0f2eb508
DneMeHThl KOMOMHATOPUKH
39 [ToBTOpenue u 06061eHNE. 3aKOH bubmuoreka [IOK
OOJIBITNX YHCEIT https://m.edsoo.ru/fal33c37
bu6nmorexa LIOK
33 4 0
TOTOBAR KORTPOIBHAZ pabota https://m.edsoo.ru/fd783b62
[ToBTOopenue n o6o6mmenue. Cepus
ucnelTanuii beprymm. Ciayyaiinsie
34 BEJIMUMHBI U pacrpeiesieHusl. bubmuoreka [IOK

HucnoBsle XapaKTEPUCTUKU
CIIy4aiHbIX BETMYHMH. 3aKOH
00JBIINX YHCEeT

https://m.edso00.ru/58745b25



https://m.edsoo.ru/4bab33fe
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https://m.edsoo.ru/fe9dafc1
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurare WHPOpPMAIMIO, TPEICTABICHHYIO B TaONWIaX, Ha Iuarpammax,
5.1 NPECTaBIATh JaHHbIE B BUJE TaOJNHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(crosb4aTkie) M KPYroBbIe) MO0 MAaCCHBAM 3HAYCHUN
59 OnuceiBaTh ¥ UHTEPHPETUPOBATH  pEaJbHbIE  YHCIOBBIE  JaHHBIE,
' IpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonws3oBarh nsi OMMCaHUsl JAaHHBIX CTATUCTUUYECKUE XapaKTEPUCTHKU:
5.3 cpenHee apudmernyeckoe, MeauaHa, HauOoNblllee ¥  HaMMEHbIIEE
3HA4YEHMs, pa3max
HNmers mpexacraBieHue O CiIydallHOM WM3MEHYMBOCTM HA IPUMEPAX IIEH,
5.4 bu3IIEeCKUX BEJIMYHH, AHTPONIOMETPUUYECKUX JTaHHBIX, UMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yjabTarta
5 BeposTHOCTB U cTaTHCTHKA
W3Bnekatp u mpeoOpa3oBbIBaTh WH(MOPMAIINIO, MPEICTABICHHYIO B BHJE
51 TabnuI, auarpamMMm, rpadUKoOB, MPEJCTABISATH JaHHBIE B BHUJE TaOwII,
quarpamm, rpaukoB
OnuchiBaTh JIaHHBIE C MOMOIIbIO CTaTUCTUYECKHUX IOKa3aTeNeil: CpemHux
5.2 3HaUEHUH W Mep paccewBaHUs (pa3max, AWCIEPCUS U CTaHAapTHOE
OTKJIOHECHHE)
5.3 HaxoauTe 4acTOTHI YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM YHCJIIE
' MO pe3yJibTaTaM U3MEpPEeHU U HabIoIeHU I
Haxoautb BEpOATHOCTH CIIy4allHbIX COOBITUI B OMbITaX, 3Hasi BEPOSITHOCTU
5.4 AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMH
3JIeMEHTapHBIMU COOBITUSIMU
55 Hcnonb3oBath rpaduueckne MOAETH: JAEPEBO CIyYaHHOTO SKCIIEPUMEHTA,

Juarpammsl Diiiepa, yuciaoBast npsmas




OHGpI/IpOBaTB INOHATHUAMH:. MHOXCCTBO, IIOAMHOXKCCTBO., BBbIIIOJHATH

5.6 Olepalyy HaJ MHOYKECTBAMHU: OOBEJUHEHHUE, NepeceueHue, IOMNOIHEHUE;
IIEPEYUCIIAT HIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB
Hcnonp3oBare rpaduueckoe NpencTaBieHHE MHOMXKECTB M CBA3EH MEXIY
5.7 HUMU JJI ONUCAHMs MPOLIECCOB U SBJICHUM, B TOM YHUCIE MPU PELICHUU
3a[a4 U3 APYTUX y4eOHBIX MPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTUCTHKA
WzBnexkath W 1peoOpa3oBbBaTh HH(OpPMAIMIO, TPEACTABICHHYIO B
5.1 pa3MYHBIX MCTOYHMKAX B BUAEe TaOnuim, jaumarpamm, TpaguKoB,
IIPEJICTaBIISTh JaHHBIE B BUJIE TaOIMILL, JUarpamMmm, rpa(uxkos
5.2 Pemate 3amaum opraHu3oBaHHBIM I1€peOOPOM BapHaHTOB, a TaKXKE C
' MCII0JIb30BaHNEM KOMOWHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonp30BaTh ONMCaTENbHBIE XAPAKTEPUCTUKH Ul MAacCUBOB YHCIIOBBIX
' JaHHBIX, B TOM YUCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHNUS
5.4 HaxoauTh yacToThl 3HaU€HUI M YaCTOTHI COOBITUS, B TOM YHCJE MOJB3YSACh
' pe3ynbTataMu IpOBEAEHHBIX U3MEPEHUI U Ha0II01eHU ]
HaxonuTh BepOATHOCTH CIIy4ailHBIX COOBITUIH B M3YYEHHBIX OIBITAaX, B TOM
5.5 YyHClIe B OMNBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMU COOBITHUSIMHU, B
CepUsiX UCIBITAHUN 10 MIEPBOIO yCIexa, B CEpUAX UCIBITaHUN bepHyun
56 HNmeTs mnpencraBieHUE O CIOydyallHOM BEIMYMHE M O paclpeacieHUuu
' BEPOATHOCTEH
HNmeTs mnpejacraBieHHEe O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CITyYallHOW W3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIHMX

quCceN B IPUPOJE U 00IeCTBe



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
5

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

BCPOHTHOCTB KU CTaTUCTHUKA

[IpencraBinenre MaHHBIX B BUAE TaONUIl, AWAarpamMm, TrpaduKoB. 3armoTHCHHE
TaOMUI, YTEHHWE M TIOCTPOCHUE JauarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U

>1 KpyroBbIX). UTeHne rpaduKoB peanbHBIX MpoieccoB. V3pieueHne uHbOpMaIuu
U3 IUarpamm H TabJull, UCIOJIb30BaHUE U UHTEPIIPETALHS TaHHBIX
OnucarenpHasi CTaTUCTHKA: CpeaHEe apu(METHUECKOe, MeEAWaHa, pa3Max,
52 HauOOJbIIee W HAWMEHBIICE 3HAYCHHS HAOOpa YHCIIOBBIX IaHHBIX. [IpuMepsr
CIIy4aiiHOM U3MEHYUBOCTH
CnyualiHplii 3KCHEpUMEHT (OMNBIT) W clydailHoe coObiTHe. BeposTHOCTh U
5.3 yacTtoTa. Posib ManoBepOsSTHBIX U MPAKTUYECKHU IOCTOBEPHBIX COOBITUI B PUPOIE
u B oOuiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, BepumHa, pedpo. Ctenens BepmuHbl. Ynciao pédep u cyMMapHasi CTEIeHb
5.4 BepiiuH. [IpencraBnenue o cBs3Hoctu rpada. Llenu u nukisl. Ilytu B rpadax.
' O6xon rpada (ditnepoB myth). [IpencraBienue o0 opueHTUpOBaHHOM Tpade.
Pemenue 3ana4 ¢ momorisio rpadoB
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienre qaHHBIX B BUAE TaOIUIl, AUarpaMM, TpaduKoB
5.9 MHOXeCTBO,  DJIEMEHT  MHOXECTBa, MOAMHOXecTBo.  Omepauuu  Hax
MHOXECTBAMU: 00bETMHEHHE, TIepeceueHne, JOTOTHECHUE
5.3 CpoiicTBa omepanuii HaJ MHOXXECTBAMHU: TEPEMECTHTENHHOE, COYeTaTeIhbHOE,
' pacnpeenuTenbHOe, BKIIOYCHHS
5.4 Hcnons3oBanne rTpaduueckoro TMPENCTABICHUS MHOXECTB JUIsI  OMHCAHUS
' peaTbHBIX TTPOIIECCOB M SBJICHUH, PU PEIICHUH 3a]1a4.
55 N3mepenune paccenBaHusl JaHHBIX. JlUcriepcHss W CTaHIApTHOE OTKIIOHCHHE
' YUCJIOBBIX HAOOpOB. [[narpamma paccenBaHus
DneMeHTapHbIe COOBITHS clTydailHOro omnbiTa. CiyuaiiHeie coObITHs. BepostTHOoCTH
56 coOpiTuii. OmBITBI €  PaBHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMH  COOBITUSIMH.
' Cnyuaitapiii  BbeIOOp. CBSI3p  MEXKAY MAJIOBEPOSTHBIMH M MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAyKe
57 HepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYCH

BEPILIUHBI, CBSI3b MEX/y YUCIIOM BEpIIMH U ynucioM pédep. [IpaBuno ymHoxeHus.




Pemenwue 3ana4 ¢ momonisio rpadoB

[IpotuBononoxHbie coObITH. Jnarpamma Ditnepa. O0beMHEHNE U TIEpECEUEHUE

>8 coObITHil. HecoBmecTHbIe coObITHS. DOpMyIIa CI0KEHUS BEPOSTHOCTEH
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucumeblie coObITHS
5.10 IIpencrasnenue dkcriepuMeHTa B BHJE AepeBa. PelieHne 3a1ad Ha HaXOXKIAEHUE
' BEPOSITHOCTEH C MOMOIIIBIO JIEpPeBa CIIy4ailHOTO KCIIEPUMEHTA, Auarpamm ditiiepa
9 KIIACC
Kon IIpoBepsieMbId 3JI€MEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBinenne AaHHBIX B BUAE TaOmul, auarpamm, rpadukoB, HHTEpIpeTalus
JTaHHBIX. UTeHHe U MOCTpOeHUE Ta0ull, AUarpaMm, Tpa)uKoB MO peabHbIM JIaHHBIM
5.2 [TepecranoBku U akTopua
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk Ilackans. Pemenne 3aia4 ¢ ucnoib30BaHHEM KOMOMHATOPUKHI
55 I'eomerpuueckas BeposiTHOCTh. CiiydaifHbIi BEIOOpP TOUKH M3 (PUTYpBIHA TUIOCKOCTH,
' W3 OTPE3Ka M U3 JyTH OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heyaada. Cepus UCTIBITAHUN JIO TIEPBOTO ycrexa
57 Cepust ucnbiTanuii bepuymnu. BepostHOcTH COOBITUH B CEpUU  HCHBITAHHUMA
' Bepuysmu
5.8 CrnyyaiiHas BeJIMYMHA U pacipe/iesieHue BEpOsITHOCTEN
59 Marematnueckoe oxujganue u gucrepcus. [IpuMepbl MaTeMaTHYECKOrO OXKUJAHUS
' KaK TEOPETUYECKOTO CPEHETO 3HAYCHUS BEIIMUNHBI
5 10 Marematrueckoe 0KUJAHUE U TUCIIEPCHUS CIyYallHOM BEJIMYUHBICYHCIO YCIIEXOB B
' CEepHH UCIIBITaHUH BepHy I
511 [TonsiTue o 3akoHe OonpIMX Yncen. M3MepeHue BEepOSITHOCTEH ¢ TOMOIIBIO YacTOT.

Ponb 1 3HaueHKe 3aK0HA OOJIBIINX YHCE B npupoaec u O6H_ICCTBC



ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCIIOJIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINUCAaHUS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHUC, aAKCHOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYpaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsITHYHAs IPOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBHIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATb W YIIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOM MPSAMOM, OKPYIJIATh YHUCIIA; YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe OonepupoBarh IMOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHUE BBIMOIHATH pacuérel Mo ¢opmyisaMm, mnpeoOpa3zoBaHUL
HENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMy1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelath JIMHEeWHbIE W  KBaJpaTHbIE ypaBHEHHUs, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHNH 3aJay U3 JIPYruX NpeIMETOB U MPAKTHMUECKUX 3a7ayd; YMEHHE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPIAWHATHYIO IUIOCKOCTH ISt
M300paKCHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, YMEHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHKIMsA, KBajpaTHuHas (QyHKOUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aJad W3 APYTUX YyYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIBI CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3a1ad, B TOM 4YHCIE 3ajad U3 APYTruX Y4eOHBIX NPEAMETOB M peaTbHOMN
KU3HU

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, padoTy, LIeHy TOBAPOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHpPaBICHHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIy4EHHOE pPELICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTYpa, TOUKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYTrOJIbHHK, PpaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napajieiorpaMM, poMO, IPSMOYTOJIEHUK, KBAIPaT, TPANCIHs; OKPY>KHOCTB,
KpYT, KacaTeJlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB GUIYp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, PABEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MHPSIMBIX, YroJl
MEXY MPSIMBIMH, IEPIEHANKYJIISAP, HAKIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHUIO M Tmojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIJIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, erJ'I (BCJ’II/I‘II/IHa
yIjla, CHHYC U KOCUHYC yTIJla TPEeyrojbHUKA), IJIOAb; YMEHHE OLIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TIPUMEHSTh
dbopMyIIbI IEpUMETPa U TUIOIIAIU MHOTOYTOJIBHUKOB, ITHHBI OKPYKHOCTH H
WIoMaad Kpyra, obbemMa NpPSMOYTOJBHOTO MapajuleNienunena; yMEHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHuKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  (GUIypel W HX  KOMOMHAaNuw,
OPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CMMBOJILHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh MOHATHSAMU: MPSMOYTOJIbHAash CUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEAECHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]iay, B
TOM YHUCJIE U3 IPYTUX yUEeOHBIX MPEAMETOB U peaibHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPaXKAarollyk CBOWCTBA M XapaKTCPUCTHUKU
pealbHBIX TPOIIECCOB W SIBJICHHIN; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAFOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yaillHBIN
OKCIEPUMEHT),  JJEMEHTapHOE€  COObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, ClIyyailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJIUThb  BEPOSATHOCTM  CIy4yalHbIX  COOBITMM B  OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pellaTh 3ajaud
METO/IOM OpPIraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM IIpaBUJIA
YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHUPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPUMEPbl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTIEJIbHBIE BBIJAIOIIMECS PE3YJbTAThl, IOJY4YEHHBIE B XOJ€
pa3BUTHA MaTEMaTUKU KaK HAayKW, IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYMCICHUS
11 Hatypanbhblie u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
13 PanmonanbHele uncia. ApupmeTnueckue onepanuy ¢ paloHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUSI, TTPABUJIa OKPYTIICHUS, TIPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoHalIbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNbHbIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3. Lensie u apoOHO-parmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmernaeckas u reomeTpruaeckas mporpeccun. @opmyria CI0XKHBIX TPOIIEHTOB
5 OyHKIHH
@ynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk Gynkuuu. O6macTb onpenesreHus u
51 MHOXeCTBO 3HaueHuil ¢pynkumu. Hymu ¢pynkmmu. [IpomMexyTku 3HAKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHUMYMBI (DYHKLUH.
Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKIMU HA TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
1.2 TpeyronsHUK




7.3

MHOroyrojasHuKu

7.4 OKpyXHOCTh ¥ KPYT
7.5 N3mepenune reoMeTpu4eckux BEIUUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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