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HOACHUTEJIBHAS 3AIINCKA

Crna0oBuJIeHHE CBSI3aHO CO 3HAYMTENIbHBIM HapylIeHUEM (YHKIIMOHHUPOBAHUS
3pUTENILHONM CUCTEMBI BCIIe/ICTBUE €€ mopaxkeHus. CiiaboBHUIICHHE XapaKTepU3yeTcs,
MpeXAe BCEro, Mmoka3zarelssMU OCTPOTHI 3PEHUS Jydllle BUJAIIETO TJia3a B YCIOBUSX
ontuuecko koppeknuu ot 0,05-0,4. Tak ke crnaOoBUIIEHHE MOXET ObITh
00yCJIOBJICHO HaApyIICHUEM APYro 0a30BOM 3pUTENbHOU (YHKIIUU - TOJS 3PEHUS.
OO61mMM TpHU3HAKOM Yy BCEX CIA0OBHUASIIMX OOYYAIOLIMXCS BBICTYNAET HEJAOPa3BUTHE
chepbl YYBCTBEHHOT'O TMO3HAHMS, YTO MPUBOJUT K OMPEACICHHBIM, U3MEHEHUSM B
NCUXUYECKOM W (U3UYECKOM Pa3BUTHUU, TPYAHOCTSM CTAHOBJICHHS JIMYHOCTH, K
3aTPYJHEHUSM TIPEAMETHO-TIPOCTPAHCTBEHHON M CollMaibHOM amanTainuu. Kareropus
CIa0OBUASAIINX OOYUYAIOIIMXCS MPEACTaBIsAeT COOOW Ype3BbIYAWHO HEOJAHOPOIHYIO
rpymiy, Pa3IUYaIoIIYIOCs 1o CBOUM 3pUTEITBHBIM BO3MOKHOCTSIM,
JETEPMUHUPOBAHHBIM COCTOSIHUEM 3PUTEJIBHBIX (DYHKIIUA M XapaKTepoM TJIa3HOM
NaToJIOTUHU. BBIIENAOTCS CTeneHn claboBUICHUS: TshKeNast, CpeiHsis, cnadas. [pymmy
C1a0OBUICHUSI TSKENION CTEMEHU COCTaBIAIOT OOyYarolIMecss ¢ OCTPOTOM 3peHHs,
Haxoasuencs B npenenax ot 0,05 mo 0,09 Ha nydimie BUASIIEM TJia3y B YCJIOBHUAX
onTHYECKOM Koppekuuu. Hapsiny co 3HaUNTENbHBIM CHUKEHUEM OCTPOTHI 3pEHHUS, KaK
NPaBWIJIO, HAPYIIEH DS IPYTUX 3pUTEIbHBIX (YHKIMA: 1M0Jie 3peHus (Cy>KeHHE WU
HaJIu4ue CKOTOM), CBETOOIYIIEHHE (MoBBILIEHKE W MTOHMKEHUE
CBETOUYBCTBUTEIIBHOCTH), MPOCTPAHCTBEHHAs] KOHTPAcTHas YyBCTBUTEIbHOCTb,
[[BETOpA3JINueHue, Ii1a30/ABUrareNbuble (QyHKIMU (B BUAE HUCTarMa, 3HAYUTEIHHO
OCJIOXKHSIOIIETO MPOLECC BUAEHUSA, U KOCOIJIa3us) U Apyrue. HapyiieHue 3puTenbHbIX
(GYHKIIUN 3HAUUTEIBHO 3aTPYAHAET (GOPMUPOBAHKE aIEKBATHBIX, TOUHBIX, IIEJTOCTHBIX,
MOJHBIX ~ YYBCTBEHHBIX  00pa30B  OKPYXKAIOIIETO, CHIKAET  BO3MOXKHOCTH
OpPUEHTHPOBKH, Kak B MHUKpPO, TaK U MaKpOIPOCTPAHCTBE, OCIOXKHIET IPOLECC
3pUTEIHHOTO BOCHPHATHS, OOYCIOBIMBACT BOZHMKHOBEHHE TPYIHOCTEH B MpoIecce
peanuzaluu  y4eOHO-IIO3HABAaTENbHOW  JesTenbHOCTH. (COCTOSIHME  3pUTEIbHBIX
GYHKIMH y NaHHOW TOATPYMNIBI OOYYaIOMIMXCS YPE3BBIYAMHO HEYCTOWYHUBOE M BO
MHOI'OM 33aBUCUT OT YCJIOBHM, B KOTOPBIX OCYIIECTBISETCS yuyeOHO-IO3HaBaTelbHAS
JESTENBHOCTh: B HEOJATOMPUATHBIX YCIOBHUSX COCTOSIHHE 3pPUTENbHBIX (DYHKIHI
MOXET CYIIECTBEHHO CHMKAThCsl. HecMOTpsl Ha 1OCTaTOYHO HU3KYIO OCTPOTY 3PEHUS
U HECTaOWIBHOCTHh 3PUTENBHBIX (YHKIHHA, BEAYIIUM B Y4eOHO-TIO3HABATEIHHOU
JESTENHHOCTH JAHHOW TPYNIBI OOYYAOIIMXCS BBICTYNACT 3PUTEIBHBIA aHAIM3ATOP.
I'pynmny cnaGoBupeHus: CpeAHEN CTENEHU COCTABISIOT OOydYaroluecss C OCTPOTOM
3penus ot 0,1 o 0,2 Ha nMydnie BUASIIEM a3y B YCIOBUSX ONTHUYECKOW KOPPEKLIHHU.
[Ipu 5TUX mNOKa3aTensX OCTPOTHI 3PEHUS HMMEIOT MECTO HCKaXEHUS 3PUTEIbHBIX
00pa3oB M TPYAHOCTU 3PUTEIBHOIO KOHTPOJIS MPHU MEPEABUKEHUU B MPOCTPAHCTBE,
JUIsi OOJBIIMHCTBA OOYYAIOIIMXCSl XapaKTepeH MOHOKYJISIpHBIM Xapaktep 3peHus. B
JAHHYIO TPYINY BXOSAT TaK K€ OOydYaroIIuecs, y KOTOPBIX, HApsAy CO CHUKEHUEM



OCTPOTHI 3pEHUs, MOTYT UMETh MECTO HapylleHHs (OTIEIbHbIC WM B COYCTAHUU)
JIPYTUX 3pUTENbHBIX (QYHKIUN (MOJISE 3pEHUs, CBETOOIIYIIEHUS, MPOCTPAHCTBEHHOMN
KOHTPACTHOW YYyBCTBUTEIBLHOCTH, LIBETOPA3IUYCHUS, [J1a30BUTaTEIbHbIE (DYHKIIUU U
np.). BcnenctBue KOMOMHUPOBAHHBIX  (OpraHMYECKUX U (DYHKIMOHAIBHBIX)
MOPXKEHUN 3pUTEIIBHOM CHUCTEMBI CHUXKAETCSI UX 3pUTElIbHas pabO0TOCIOCOOHOCTb,
OCJIOXKHSIETCSI Pa3BUTHUE 3PUTEITBHO-MOTOPHOM KOOpPAWHALIMM, YTO 3aTPyJHSET
y4eOHOMIO3HABATEIbHYI0O U  OPUEHTUPOBOYHYIO  JIESATENbHOCTh.  Pa3HooOpaszue
KIIMHUKONIATO(U3UOJIOTHYECKUX XApaKTEPUCTUK HAPYIIEHHOTO 3peHus Tpeodyer
CTPOr0  HMHAMBUAyAITbHO-IU(P(EPEHIIMPOBAHHOTO  TOAXOJAa K  OpraHHU3alluu
00pa3oBaTeILHOTO Mpoliecca CIa0OBUASIIIINX 00yYarOIUXCs JaHHOU rpynmbl. ['pymmy
cnaboBUeHUs Ccl1a00il CTENEHU COCTaBIAI0T oOydaromuecs ¢ ocTpoToit 3penus ot 0,3
1m0 0,4 Ha dyuIrne BUIAIIEM Ta3y B YCIOBUSX ONTHYECKOM koppekiuu. Hecmotps Ha
TO, YTO JIAaHHBIC TTOKA3aTEIU OCTPOTHI 3PEHUS MO3BOJISIOT 00YUaOIIEMYCS B XOPOIITUX
TUTUEHUYECKUX YCJIOBUSIX YCIICIIHO UCIOJL30BaTh 3pEHUE JJIi  TOCTPOEHUS
NOJIHOIIEHHOTO oOpa3a oObekTa (mpeameTa), BOCHPUHUMAEMOTO Ha OJM3KOM
pacCTOSIHUM, JTaHHAs TPymIa 0OYy4YaroImIMXCsl UCIBITHIBAET OMPEICICHHBIC TPYAHOCTH
KaKk B MPOIECCE BOCIPHUATHS OKPYKAIOIIEro MHUpa, TaK U B Ipoliecce Yy4eOHO-
no3HaBaTenbHON  nearenbHOCTH. (CoueTaHWe CHUXKEHHS OCTPOTBI 3pEHHUS C
HapyHICHUSIMUA JIPYTUX (PYHKIMH, TakkKe 4acTO OCIOKHIETCS HAJIMYMEM BTOPUYHBIX
3pUTENBHBIX OCJIOKHEHUH B BHJIE aMOJMONUU (CTOMKOE CHUXKEHUE IIEHTPAJIHHOTO
3peHHUs1) W/UIU KOCOTJIa3usi, YTO YCYryOJSeT TPYAHOCTH 3PUTEIBHOTO BOCHPHUSITHS
cnaboBUAAIIIMX 00ydJaronuxcs. MOHOKYJISPHBIA XapakTep 3pEHUs, UMCIOIUNA MeCTO
npu amMOJHMONUHU, OOYCIOBIMBACT CHUKEHHUE CKOPOCTH W TOYHOCTU BOCTIPUSATHS,
MOJIHOTHl M TOYHOCTH 3PUTENBHBIX MPEJCTABICHUM, MPUBOAUT K BO3HUKHOBEHHIO
TpyaHocTel B nuddepeHnnanuy HampaBieHUNW, HECIIOCOOHOCTH TIJja3a BBIJICIATH
TOYHOE MECTOHAXOXKJCHUE OO0BEKTa B MPOCTPAHCTBE, OMPENCIATh CTENEHb E€ro
YAQJIEHHOCTH. HeonHopomHocTs  rpymnmbl  CIA0OBUASIINX  OOyYarOIIMXCS
JETEPMUHUPYETCS] HaJM4YMeM y HHUX KaK pa3jdudHbIX KIMHAYECKUX (popm
cmaboBuaeHus: (HapymieHwe pedpakiuu, TMAaTOJOTHs XpYyCTalduka, TJIayKoMma,
3a00yIeBaHUSI HEPBHO-3PUTENHHOTO ammapaTa U Jip.), TaK U TaKUX 3a00JIeBaHUM, Kak:
BpOXKJE€HHAass MHONMs (B TOM YHCJIE OCIOXHEHHAs), KaTapakTa, THIEPMETPOIHUs
BBICOKOW CTETICHHW, PETHHOMATHS HEIOHONICHHBIX, YACTUYHAS aTpOodus 3PUTEITHHOTO
HEpBa, pa3nuuyHbie nedopmaruu oprana 3peHus u Ap. CraOunmzanus 3pUTETHHBIX
byHKIIMH MOXKeT ObITh o0ecredeHa 3a CcUeT ydeTa B y4eOHO-TIO3HABATEIHHOUN
NEATeNIbHOCTH KIMHUYECKUX (OpM U 3pUTEIbHBIX JUArHO30B CJIAOOBHISIIUX
oOyyaromuxca. HeogHOpOJHOCTh TpyNIbl CIHAOOBUASIIINX TaKXKe OMpeaAesieTCs
BO3pPAacTOM, B KOTOPOM IPOU3OIILIO HapylIeHUE (WU yXYIUIEHUE) 3peHusl. 3HAaUCHUE
JaHHOTrO (hakTopa OIpeesseTcs TeM, YTO BpeMs HapylleHus (yXyAILICHUsi) 3peHUs
OKa3bIBAa€T CYIIECTBEHHOE BIIMSIHUE HE TOJBKO Ha TMCUXO(PU3MYECKOE pa3BUTHE



oOyJaronierocsi, HO ¥ Ha pa3BUTHE y HETO KOMIICHCATOPHBIX MpoIleccoB. B HacTosmiee
BpeMs B Ka4eCTBE JUAUPYIONIUX MPUYNH, BBHI3BIBAIOIINX CIIA00BUICHUE, BBHICTYMAIOT
BPOK/ICHHOHACJICICTBCHHBIE TPUYMUHBI. B 3TOW CcBS3u HaOMrOmaeTcsl mpeobdiiaganue
CTa0OBUIANIIUX OOYUYAIOIMIKUXCSA, Yy KOTOPHIX 3peHHE OBUIO HapyIIeHO B paHHEM
BO3pacTe, 4To, C OJHOM CTOPOHBI, 00YCIOBIMBAET CBOCOOPA3HE UX NICUXOPU3ZUIECKOTO
pa3BUTHS, C JPYrod - ONpeAeiaseT OCOOCHHOCTH PAa3BUTHS KOMIICHCATOPHBIX
MEXAHU3MOB, CBS3aHHBIX C NEPECTPOMKOM OpPraHU3Ma, PETYIUPYEMOU LIEHTPAIBHOU
HepBHOU cuctemMoi. O0yJaromuMcs JaHHOW TPYIIBlI XapaKTepHO: ® CHIKCHUE OO0IIeH
U 3PUTCIIBHONH pPabOTOCIIOCOOHOCTH; * 3aMeIeHHOe (OPMHPOBAHUE TMPEIMETHO-
NPAKTHYCCKUX JCHCTBUN; * 3aMEJICHHOE OBJIAQJCHUE IMHUCBMOM M YTCHHUEM, YTO
00yCJIOBTMBACTCS HAPYIICHHEM B3aMMOJICHCTBHS 3PUTCIBHONW W TJIa30JIBUTATEIBLHOMN
CUCTEM, CHIDKEHUEM KOOPIWHAIIUHU JBIKCHHHA, UX TOYHOCTH, 3aMEJJICHHBIM TEMITOM
(dbopMHUpOBaHUS 3PUTEIBLHOTO 00paza OYKBBI, TPYIHOCTSIMHU 3PHUTEIBHOTO KOHTPOJIS; *
3aTPy/JHCHHUE BBIMIOJHCHUS 3PUTCIBHBIX 3aJaHUi, TPEOYIOIIMX COTIACOBaHHBIX
JIBUKCHUH TJIa3, MHOTOKpPATHBIX IIEPEBOJOB B30pa C OOBCKTA Ha OOBCKT;
BO3HUKHOBEHHUE TPYJHOCTCH B OBJIAJCHUN M3MEPHUTEIBHBIMU HaBBIKAMH, BBIMOJTHCHUE
3aJlaHu, CBSI3aHHBIX co 3pUTEIHLHOMOTOPHOMN KOOpJMHAIIUEH,
3pUTEIHHONPOCTPAHCTBEHHBIM aHAJTU30M U CHUHTE30M U JP.

B ycnoBusix cnaboBunenust HabmogaeTcsi 00€IHEHHOCTh YYBCTBEHHOTO OMBITA,
oOyCJIOBJIEHHAss HE TOJbKO CHWIKEHUEM (YHKIMH 3peHus ¢  pa3IMuHbIMU
KJIMHUYECKUMU TPOSABJICHUSIMU, HO M HEJOCTATOYHBIM pa3BUTHUEM 3PUTEIHHOTO
BOCIIPUSTUSL W TICHXOMOTOPHBIX 00pa3oBaHui. Y CIaOOBHIAIIMX HAOIIOTaCTCS
CHIW)KCHHE JIBUTaTEJIbHOW AaKTUBHOCTH, CBOeoOpaszue (U3HUECKOTO0 Pa3BUTHS
(HapylIieHHe KOOpJIWHAIMU, TOYHOCTH, O0beMa IBMKEHUH, HApYyUICHUE COYCTAHHS
JIBUKEHUH TJ1a3, TOJIOBBI, T€la, PYK U Jp.), B TOM YHKCJE TPYAHOCTH (popMUpOBaHUS
JBUTATEIbHBIX HaBBIKOB.IIpu ciraboBuaeHNN HAOII0aeTCS CBOCOOpa3ue CTaHOBICHUS
Y TPOTEKaHUS MMO3HABATEIBLHBIX MPOIIECCOB, YTO MPOSBISETCS B: CHUKEHUU CKOPOCTHU
U TOYHOCTH 3PUTEITHLHOTO BOCIPHUSTHSA, 3aMEJICHHOCTH CTAaHOBJICHHS 3PUTEIHLHOTO
o0Opa3a, COKpalleHHH U OCIA0JIECHUU Psiia CBOMCTB 3PUTEIHLHOTO BOCHPHATHS (00BEM,
[[EJIOCTHOCTh, KOHCTAHTHOCTh, O0OOIIEHHOCTh, M30MPATEIHLHOCTh U JIP.); CHUKCHUU
MOJIHOTHI, TIEJIOCTHOCTA O0pa3oB, MIMPOTHI Kpyra OTOOpa)kaeMbIX MPEAMETOB U
SIBJIICHUI;, TPYIHOCTSX peaju3allii MBICIUTEIBHBIX ONepaluii, B pa3BUTUNA OCHOBHBIX
cBoiicTB BHUMaHWs. CnabOBUIANIUM XapaKTEpHBl 3aTPyJHCHHUS: B OBJIAJICHUU
MPOCTPAHCTBEHHBIMU TPEJICTABICHUSIMH, B MPOIECCE MUKPO- U MaKPOOPUCHTUPOBKH,
B CJOBECHOM O0O3HAYCHUH TPOCTPAHCTBEHHBIX OTHOIIEHUW; B (POPMUPOBAHUU
nmpeacTaBieHuid o  (opme, BeIWMYHMHE, TMPOCTPAHCTBEHHOM  MECTOIOJIOKEHUHN
MPEIMETOB;, B BO3MOXXHOCTH JUCTAHTHOTO BOCTIPUATHS W PA3BUTHS OO030PHBIX
BO3MOXHOCTEH; B TeMIle 3pHUTEeNbHOTO aHamm3a. CllaboBUASAIIMM XapaKTEPHO
cBOcoOpa3ue pedYeBOr0 pPAa3BHUTHs, NPOSBIAIONICECS B HEKOTOPOM CHIDKCHHH



JTUHAMUKA W HAKOIUICHHUS S3BIKOBBIX CPEJCTB, BBIPA3UTEIBHBIX IBIWKCHUHU, CIaboi
CBS3M pEUYU C TPEIMETHBIM COJEep)KaHUEM.Y HHUX HaOMIOAAIOTCS OCOOCHHOCTH
dbopMHUpOBaHUS PEUYEBHIX HABBIKOB, HEIOCTATOYHBIN 3amac CJIOB, 00O03HAYAIOMINX
MPU3HAKK TPEIMETOB M MPOCTPAHCTBEHHBIC OTHOIICHHS, TPYAHOCTH BepOaM3aIiiu
3pUTENBHBIX BICYATICHUW, OBJAJCHUS S3BIKOBBIMU ((OHEMATHYECKHUH COCTaB,
CJIOBapHBIN 3aMac, TpaMMaTUYECKHUI CTPOM) U HESI3bIKOBBIMU (MUMUKA, TAHTOMUMHUKA,
WHTOHAIIHS ) CPEJICTBAMHU OOIIECHHUS, OCYIIECTBICHUS KOMMYHUKATHBHOM IEITEILHOCTH
(TpyTHOCTH BOCHPHSTHS, WHTEPIPETAIIMHU, MPOAYIIUPOBAHUS CPEICTB OOIICHHS). Y
CIabOBUASIIMX OOyYarOIIUXCs HAOMIOAAeTCs CHIDKEHHE OOIIell Mo3HaBaTelbHOU
aKTUBHOCTH, 4YTO 3aTPyJHSET CBOCBPEMEHHOEC pAa3BUTHC PA3JIMYHBIX BHUIOB
JCATENBHOCTH, B TOM YHCJIC CCHCOPHOIICPIICNTUBHON, KOTOpas B YCIOBHUAX
c1aboOBUACHUSI TIPOXOJAUT MEJJICHHEE II0 CpPaBHEHUIO C OOyYalolUMHCS, He
UMEIONUMHU OTPAaHUYCHHH 110 BO3MOXKHOCTSIM 310pOBbsi. KpoMe Toro, ciaboBuasmm
XapaKTepHbl TPYIHOCTH, CBS3aHHBIE C KA4eCTBOM BBINIOJHSCMBIX JCHCTBUH,
aBTOMaTH3allieli  HABBIKOB, OCYIICCTBIICHHEM  3PHUTEIBHOTO  KOHTPOJS  HaJ
BBITMIOJTHAEMBIMU  JICHCTBUSMH, YTO OCOOCHHO SIPKO TMPOSIBISCTCS B OBJAJACHUH
y4eOHBIMU YMEHUSAMH U HAaBbIKaMU. Y CIA0OBUASIIMX OTMEUYAETCS CHUKEHHE YPOBHS
pPa3BUTHS MOTHBAIMOHHBIA CQEpbl, PEryISITOPHBIX (CaMOKOHTPOJIb, CaMOOIICHKA,
BOJII) U pediekcuBHBIX 00pa3oBaHMl (HAYAJI0 CTAHOBIEHUS «SI-KOHIIETIIIMY,
pa3BUTHE CaMOOTHOIICHHs). Y HUX MOTYT (DOPMHUPOBATHCS CIEAYIOIINE HETaTUBHBIC
KayecTBa JIMYHOCTH: HEJOCTATOYHAs CaMOCTOSITENIbHOCTh, OE€3bIHUIIMATUBHOCTD,
VOKIMBEHYECTBO. Y YacTH OOY4YarOIIMXCs TAHHOM TPYMIIbl CIa00BUICHHE COYETACTCS C
IPYTUMH TOpXKEHUSIMHU (3a00J€BaHUSMU) JETCKOTO OPraHu3Ma, 4YTO CHUXKAET HX
oOlIyI0  BBIHOCIMBOCTb,  IICMXOOMOIIMOHAJIBbHOE  COCTOSIHHUE,  JIBUTATEIbHYIO
aKTUBHOCTb, 00yCJIaBIMBas 0COOCHHOCTH UX NMCUXO(U3NUECKOTO Pa3BUTHS.

OcoObie  oOpa3zoBaTelbHBIC TOTPEOHOCTH CIIA0OBHISAIIMX OOYYarOITUXCS
CBS3aHBI HEOOXOAMMOCTHIO CO3/IaHMS YCIIOBUH, CIOCOOCTBYIOIIMX TMOJIEPKAHUIO
PaboTOCIIOCOOHOCTH HAPYIMICHHOTO 3peHus, 3(P(EKTUBHOMY €ro HCIOJIb30BaHUIO,
OCYIIECTBICHHEM KOHTPOJII CO CTOPOHBI TIEAAroroB 3a 3pUTEIBHON Harpy3Koi
o0Oy4Jarommxcs, Mpy 3TOM, HE JIOMYCKasi COKPAIICHUS COJIEPKaHus 00beMa U3ydaeMbIX
MPEIMETHBIX 00JIacTeld M WX PE3yNbTaTOB, MPEIYCMOTPEHHBIX CTaHAAPTOM. T.K.
o0BeM BH3yallbHOW WH(OpPMAIMK, YpPOBEHb CIOXKHOCTH W TIYOMHBI H3y9aeMbIX
MPEIMETOB BO3pACTaeT €XKEroJHO, CHA0OBUIANIUM OO0y4YarOmUMCs HE0OX0IUMO
YBEIMYCHHE KaK BPEMEHHBIX CpPOKOB, TaK M BapUaTUBHOCTH (HOpM pabOTHI
(bpoHTanibHO — B KIJacce, MOATPYNNOW M HMHAUBUAYAIbHO), B TOM YHUCIE, C
MPUMEHEHUEM aCCUCTUBHBIX TEXHOJOTHHA. DTO CBA3aHO C PAa3HBIM YPOBHEM Pa3BUTHS
3pUTEIHHOTO BOCTIPHUATHAS W HWMEIOIMIUXCS TPEICTAaBICHUN, WHINBUIYaTbHBIMU
OCOOCHHOCTSAMHU OOpa0OTKM BHU3yalbHON MH(OpPMalMK U BKIOUYEHHOCTH COXPAHHBIX
AHATM3ATOPHBIX CUCTEM.



AnreOpa sIBAsSIeTCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOI'O 00111er0 00pa3oBaHuUs:
OHa 0oOecreynuBaeT U3Y4YEHUE NPYTUX AUCHUILUINH, KAaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAUMO JIJIsl MPOJOJKEHUST 00pa30BaHUs U
B IOBCEJHEBHON >XM3HU. Pa3BuThe y o0O0ydyaromuxcsi Hay4YHBIX MpPEACTABICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuid, croco0e OTpa)xKeHUus
MaTeMaTU4YeCKOM HayKOW SIBJICHHUHW M MPOIECCOB B MPHUPOAE U OOIIECTBE, POJIH
MaTeMaTU4YeCKOro MOJACIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUSI U KAaUECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIs
ajanTaluu B coBpeMeHHOM udpoBoM oOmiectBe. M3yueHue anreOpsl obecrieynBaet
pa3BUTHE yMEHUs HAOMIOJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBAaThH CBOU
NeUCcTBUST W BBIBOJIBI, (OpMyIUpOBaTh yTBepxKaeHus. OCBOeHUE Kypca alre0opsbl
obecrieurBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pacCyXJCHUS, OO0O0OIIeHHE W KOHKPETU3AIHUIO,
a0ctparupoBanre u anHanoruto. OOydeHue anreOpe MpearnonaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSTEIIBHOW JEATEIbHOCTH OO0YYaroIIUXCs, MOITOMY CaMOCTOSITEILHOE
pelIeHue 3a7a4 ABISeTCs peaju3aluen 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B cTpykType mporpammbl yuyeOHOro Kypca «Amnredpa» i OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOIUYECKUE JTHUHUU:
«Yucrna W  BBIYUCICHHS», «AnreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS W
HepaBeHCTBa», «DyHkuun». Kaxzaas u3 3TUX COIEpKATEIbHO-METOAUYECKUX JTMHUM
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C APYTUMHU
ero nuHUsAMH. B xome wu3ydeHuss y4eOHOro Kypca oOOy4aromuMcs MPUXOIUTCS
JIOTUYECKU PacCyk JaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3H C
ATUM B MpOrpamMMmy Yy4eOHOro Kypca «Ajre0pay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTaBIECHHbBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTUYECKOro
oOpa3oBaHUs W  CHOCOOCTBYIOIIME  OBJAACHHUIO  OOYYAIOIIMMHUCSI  OCHOB
YHUBEpPCAJIBHOTO MaTeMaThyeckoro s3bika. CoaepKaTelbHOW W CTPYKTYpHOMU
OCOOEHHOCTBhIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue TuHUM «HuCIa U BBIYUCICHUS CIYKUT OCHOBOM ISl JaJbHEHMIIIETro
M3Y4YeHUS MAaTeMAaTHUKH, CIIOCOOCTBYET PAa3BHUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TIOJIb30BAThCS ~QITOPUTMaMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TTOBCETHEBHOW KU3HH.
Pa3Butre MOHATUS O 4YKCIIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUSI CBSI3aHO C
pallMOHATBHBIMUA U UPPALIMOHAIBHBIMU YUCIAMU, (OPMHUPOBAHUEM MPEICTABICHUIN O
JNEUCTBUTEIIBHOM 4YHCJIE. 3aBEPUICHHE OCBOCHMS YHCIOBOW JIMHUHM OTHECEHO K
cpeaHeMy o01ieMy o0pa3oBaHHMIO.



ConepxaHue OByX anreOpanvdecKux JUHHN — « AlreOpandecKkue BBIPAKEHUS» U
«YpaBHEHHs] W HEPaBEHCTBAa» CIOCOOCTBYeT (OPMHUPOBAHHUIO y OOyUYaIOIIUXCS
MaTEeMaTHYECKOTO ammapaTa, HEOOXOIMMOTO /i pEeIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB M MPaKTUKO-OPHEHTHPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHHs y4eOHBI Marepuan TPYNIUPYETCS BOKPYT paldOHAIbHBIX
BBIpaXKCHHI. AnreOpa JIEeMOHCTPUPYET 3HAYCHHE MATEMaTHUKW KaK S3bIKa IS
MOCTPOCHHUSI MaTeMaTHYECKUX MOJEINEH, OMUCaHus MPOLECCOB U SBICHUIN PeaTbHOTO
mupa. B 3amaum oOyuyeHwst anreOpe BXOASAT TakkKe JalibHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOANMOrO, B YaCTHOCTH, Ui OCBOSHHS Kypca
MHPOPMATHKH, W  OBJAJCHHE  HABBIKAMH  JEAYKTUBHBIX  PacCyXICHUM.
[IpeobpazoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET Ppa3BUTHIO BOOOpa)KeHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanne (yHKIIMOHATBHO-TpaUUECKON JTMHUHM HAIEJICHO Ha TOTydYeHUE
o0yJaronMMuCs 3HAaHUH 0 (PYHKIMAX KaK BaKHEUIIEH MaTeMaTUYecKOW MOACIH IS
ONMCAaHUS W WCCIIEJIOBaHUS Pa3HOOOPA3HBIX TPOIECCOB M SBICHUH B TPHUPONE H
obmiectBe. M3ydeHne martepuana CrocoOCTBYET Pa3BHUTHIO Y OOYYArOMIMXCS YMEHUS
UCIIOJIb30BaTh PA3IMUHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATHUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, TpaduyecKkue, BHOCUT BKJIAJI B (POPMUpOBAHHE MPEICTABICHUN O
POJIM MaTEMATUKU B Pa3BUTUU IIUBUIIU3ALUU U KYJIbTYPBHI.

CornacHo yueOHOMY IJIaHy B 7—9 Kilaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pa3jienibl coaepxkanus: «Yucma wu
BBIUMCIICHUS», «ANTreOpandeckrue BBIPAKEHUS», «YPaBHEHUS H HEPABEHCTBAY,
«DyHKIHAW.

B coBpemennom 1uppoBOM MHpE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJBIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUUYECKUX MPUIIOKECHUM, TaK U UX
poau B oOpa3oBaHMM, HEOOXOAMMOM KaKJOMY 4YelOBeKy. Bo3pacraer uwucio
npodeccuii, mpyu OBIAACHUH KOTOPHIMU TpeOyeTcsi xopomias 0a30Basi MOJATOTOBKA B
00JaCTH BEPOSITHOCTH W CTATHCTHKH, TaKas MOATOTOBKA Ba)KHA JUISI MPOJIOJKCHUS
o0pa30BaHus U JUIsl YCIIEITHOM MPO(PECCUOHAIBHON Kapbephl.

Kaxxaplii yenoBek MOCTOSHHO MPUHMMAET PEIICHHS Ha OCHOBE MMEIOUIUXCS Y
HEro JIaHHBIX. A 711 000CHOBAHHOTO NIPUHSITHUS PEIICHHS B YCIOBUSX HEOCTATKA HIIH
u30bITKa WHPOpPMAIUM HEOOXOAUMO B TOM YHCIE XOpowmo CcHOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUYECKOE MBIIIJICHUE.

HIMeHHO 103TOMY OCTPO BCTajla HEOOXOAMMOCTh CPOPMUPOBATH Yy 00YUAIOIIUXCS
(YHKIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYIO B ce0s B KaueCTBE HEOThEMJIIEMOMU
COCTAaBIIAIONICH YMEHHE BOCIIPUHUMATH U KPUTHYECCKH aHAIM3UPOBATH MH(POPMAIIHIO,
MPEICTABICHHYIO B Pa3IUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBINA XapaKTeP MHOTHUX
peasbHBIX MPOIIECCOB M 3aBUCHUMOCTEH, MPOM3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacyEThI.



3HAKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMU NPUHLHUIAMH cOOpa, aHalu3a U
MpEACTaBICHUS JAaHHBIX W3 pa3IMYHbIX cep >KU3HM OOIIecTBa M TrOCyJapcTBa
npuoOuiaeT oOydaromuxcss K OOIIEeCTBEHHbIM HHTepecaM. I3ydenne ocHOB
KOMOMHATOPUKHM pPA3BUBAET HABBIKM OpraHu3alMu mepedopa M TMoJcYETa 4Hcia
BapUAHTOB, B TOM YHCJI€ B MPUKIAIHBIX 33Jadyax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3gaéT MareMaTtudyeckuid QpyHIameHT jisd (HOPMHUPOBAHUS KOMIETEHUUN B
obnmactu UHPOpPMATUKU U UUPPOBBIX TexHOJOTUH. [IpuM M3ydeHUM CTATUCTUKU U
BEPOATHOCTU OOOTaIAlOTCA MPEACTABICHUSI 00YYarOIMXCsl O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro hccieqoBaHus, GOpMHUPYETCs MOHUMAaHHUE POJIM CTATUCTHKU Kak
UCTOYHMKA COLMAJIbHO 3HAUYMMOW HHQOpMAlUMU M  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUU € TaHHBIMU LEISIMU B CTPYKType MPOTrpaMMbl yueOHOro Kypca
«BeposATHOCTP W  CTAaTUCTHKa» OCHOBHOIO 00mIero oOpa3oBaHUs  BBIJIEICHbI
CIeIyIONINE COJepKaTeabHO-MeToauYeckue auHuM: «llpeacraBienue maHHBIX U
omMcareNnbHas  CTaTUCTUKay, «BeposTHOCTE», «OneMeHThl KOMOWHATOPHUKHY,
«BBenenue B Teopuio rpadoBy.

Conepxanue muHuM «lIpencraBneHre AaHHBIX W ONHMCATENbHAs CTATUCTUKA»
CIIY’>KUT OCHOBOM 111 (hOPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(MOPMAIUEH: OT YTEHUS U
UHTEpIpeTaluu WHGOpPMAIMU, NPEICTAaBICHHOW B TaOIuIaX, Ha JguUarpaMMmax u
rpadukax, 10 cOopa, MpEACTaBICHUA M aHalIW3a JaHHBIX C HCIOJb30BAaHUEM
CTAaTHUCTHUYECKHX XapaKTEepUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydarolmuecs ydarcsi CUYUTBIBATH W HWHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATD,
apryMEHTHpPOBATh W KPUTHKOBATh MPOCTEUIIME THUIOTE3bl, pPA3MbIUUISATh HaJ
(dakTopamMu, BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OILICHUBaTh WX BIHUSHUE Ha
paccMaTpUBaEMbI€ BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE TNpPEACTABIECHUE O CIYyYallHOM W3MEHYUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3YYEHHUS
TEOpPUH BEPOATHOCTEH. bosblioe 3HauYeHHE HWMEIOT NPAKTUYECKUE 3aJaHus, B
YaCTHOCTH OMBITHI C KJIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIETISIMH.

[lonsiTHe BEPOSITHOCTH BBOJIMUTCS KAaK Mepa MPaBAONOAOOUS CIy4ailHOIrO
coObiTud. [Ipn n3yueHun yuyeOHOro Kypca oOydaroumecs 3HaKOMSITCS C TPOCTEUIINMU
METOJaMU  BBIYMCIICHUSI  BEPOSITHOCTEM B CIy4allHBIX  DKCIEPUMEHTaX C
PAaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU  HUCXOJAMHU, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIIMMU CTaBUTH M peIiaTh 0oJiee CIIOKHBIC 3a7a4i. B y4eOHbII Kypc BXOAST
HayajdbHbIE TMPEJCTABICHUS O CIy4YalHBIX BEJIMYMHAX W MX  YHUCJIOBBIX
XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarOLIUXCS C
MHOXECTBAMU U OCHOBHBIMHU OIEpalMSIMU HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS



IpUMEpPbl MPUMEHEHUsl ISl PELICHUs 33aJad, a TaKKe MCIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MTpeAMeTaXx.
Ha uzyuenue yueOHOro kypca «Anredpa» orsogutcs 306 dacoB: B 7 Kiacce —

102 gaca (3 yaca B Hezemo0), B 8 kiaacce — 136 gacoB (4 yaca B Hemeno), B 9 kjiacce —
136 yacoB (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTME palUMOHAIBHOIO 4YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeruueckue JEHUCTBUS C
palMoHaNIbHBIMU YuciIaMu. Pemienue 3aiad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpoOwu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUH HAa OCHOBE OMPEJICIICHHUs, 3aNTUCh OOJbINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JIpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOILEHTHI, PEILICHUE 3a7a4 U3 peaibHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
IPOMOPLUUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUUYMHAMH B BUJIE
dbopmynsl. Beraucienus no dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWia MpeoOpa3oBaHUS CYMM W
IPOM3BEICHHM, MMPaBUIIa PACKPHITUSL CKOOOK U TIPUBEACHHS TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CteneHb MHOrowieHa. CrokeHue, BhIYUTaHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOpMyJibl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMBI M KBagpaT pasHocTh. Dopmyna pa3HOCTH KBaapaToB. Pasnoxxenue
MHOT'OUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBWja TNPeoOpa3OBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHUS, pEUICHWE JUHEWHbIX YypaBHEHUU. CocCTaBleHUE YypaBHEHUU IO
YCJIOBUIO 3a7a4uu. PellieHne TeKCTOBBIX 3a7a4 ¢ MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHUE C JIByMsl IepeMEHHbIMU U ero rpaduk. Cuctema AByX
JVHEWHBIX YpaBHEHUN C JABYMs II€pEMEHHbIMH. PelieHue cucrteM ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ad C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKUUHA



Koopaunara Toukn Ha npssmoil. UucinoBsle TpoMexXyTKu. PaccTosinue Mexny
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbXx 3aBucuMocTed. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneinas @yukuus, e€ rpaduxk. ['padpux Gynkunun
y = |X|. I'paduueckoe pelieHHe ITHMHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YPAaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOJIMKEHHST UppallMoHaIbHBIX yrcen. CBoHcTBa apuMeTHIecKux
KBaIPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIILHBIC YHCIIA.

CrteneHb C LETBIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AsireOpanyeckue BbIpasKeHUS

KBagpaTHblii  TpEXwieH, pa3IO)KEHHE  KBAaJpPaTHOIO TPEXWIEHA  Ha
MHOHUTENH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JCJICHHE aireOpanvyeckux JapoOei.
PanronanbHbIe BRIpOXKEHHS M KX TTPe0Opa3oBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHHe, QopMmyia KOpPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIUXCS K JIMHEUHBIM M KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHATLHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHUN C JByMs NEPEMEHHBIMH. lIpuMepbl peleHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUHN

[Tonstne Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
bynkuun. CnocoObl 3aaHus PYHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB (YHKIIUHI, OTPAXKAIOIINX PEaTbHbIE MPOIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUN U CUCTEM YPABHECHUU.

Teopusi BepOATHOCTH U CTATUCTHKA

[IpencraBnenne AaHHBIX B BUJE TAaOMUIl, quarpamM, rpadukoB. 3aroHEHHE
TaONUI, YTEHHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Biedyenne nupopmanuu us3
JyarpamMM Y TaOJIull, UCTIOIB30BaHUE U MHTEPIPETAIUS JAHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTHyeckoe, MeauaHa, pa3Max,
HauOoJIblliee M HAaMMEHbIIee 3HAYCHUsT HaOopa YUCIOBBIX JaHHBIX. [Ipumeps
CIIy4YaliHOM U3MEHYHUBOCTH.

Crny4aitHbIil 3KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH u
gacToTa. Poib MaJlOBEpOSTHBIX U MPAKTUYECKHU IOCTOBEPHBIX COOBITHI B MPUPO/IC
U B oOmecTBe. MoHeTa U urpajibHasi KOCTh B TCOPUM BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepmuH. [IpeacrtaBienue o cBszHoctu rpada. llenu u nmknel. I[lytu B
rpadax. O6xon rpada (dinepoB myth). [IpencrapieHne 006 OpHEHTHPOBAHHOM
rpade. Pemenne 3amau ¢ momMoIso rpados.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAMH: OObEIMHEHUE, TepeceueHue, nonoigHeHue. CBoMcTBa omepanuii
HaJl MHOXECTBAMH: IIEPEMECTHUTEIBHOE, COYETATEIbHOE, pPaCHpEACIUTENbHOE,
BKItOUueHus. Mcronb3oBaHue Tpaduueckoro TMpeACTaBICHUS MHOMECTB IS
OMMCAaHUs peajibHbIX MPOLIECCOB U SIBJICHUW, IPU PEUICHUH 3aaY.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX Ha0OpOB. JlnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS ciydaifHoro omnbita. Ciy4aifHple  COOBITHS.
BepostHoctu  coOblTuil. OnbITBI € paBHOBO3MOXHBIMHU  3JIEMEHTapPHBIMU
coObrTusiMu. CoryuyaiiHbiil BBIOOp. CBsI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYIECTBOBAHHE
BUCSIYEH BEPIIMHBI, CBSI3b MEXAY YHMCJIOM BEpIIMH M uucioMm pedep. I[lpaBuio
yMHOKeHus. Pemenne 3amay ¢ moMorisbio rpados.

[IpotuBononoxkueie coObiTUd. [duarpamma DOitnepa. OObeaUHEHHE U
nepeceyeHue coOblTuil. HecoBMectHbie  coObiTHs. Dopmyna  CHOKEHHS
BEPOSATHOCTEN. YCJIOBHasg BEpPOATHOCTh. [IpaBuio ymHoOxeHusa. HeszaBucumelie
coobiTud. llpencraBinenue skcnepuMeHTa B BUAE JepeBa. Peimienuwe 3amay Ha
HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOUIBIO JEepeBa CIy4alHOrOo 3KCIEPUMEHTA,
Irarpamm Jitiepa.



9 KUIIACC

Yucsia ¥ BLIYUCTICHUS

PanvionanbHbie yuciaa, UppallMOHAIBHBIC YUCTIA, KOHEYHbIE U OECKOHEYHBIC
JecAaTUUHbIe N1poOou. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKY MHOYKECTBOM JICMCTBUTENIBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHUE JICHCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JeUCTBHUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpuOInxkeHus. OKpyrieHue
yucen. [Ipukuaka u oleHKka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHHEe ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEN pa3IoKEHNEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHENHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMHEVHBIX HEPABEHCTB ¢ OAHOM niepeMeHHOW. KBanpartHele HepaBeHCTBA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboJIbl, 0Ch CHMMETPUH MapadOJIbL.

I'paduxu pynxumit: vy = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

YucaoBble MOCAEI0BATEIbHOCTH U MPOrPeccHu

[ToHdATHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIBLHOCTH
peKyppeHTHO ¢hopmyIioi u GopMyIoii N-ro yjeHa.



Apudpmernyeckas M reomerpuueckas mnporpeccur. @opMyibl N-TO 4jieHa
apu(PpMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WIEHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccHid
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMmbl  y4eOHOTO Kypca
«Anredpa» XapakTepu3ylTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY W  HACTOSIIEMY POCCHMCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKONM MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO STUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIMpPaBIECHHOCTH, OCO3HAHMEM BAXXHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, PacCyKICHHUM, YMEHHIO BHUICTbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKHM Kak cQepbl YeI0BEYECKOU
JEeATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JJIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeJICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1Ar OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQeKCUM, MNPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JJaCTH COXPAHHOCTU OKpY’KaIoIIeW cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUI I OKpY)KaloOIIeH cpebl, OCO3HAaHUEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHUAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSTeIbHOCTh, B TOM UYHUCJIe
YMEHHE YYUTHCS y JPYrux JoJiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMATUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCOPUHUMATH, (POPMYIUPOBATH M  MPEeOOPa30BBIBATh  CYXKICHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKuX (PaKTOB, BBICTpAUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIIeHUs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UITNI0, MHEHHE,

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOABI 110 pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAMK W HWIIIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTh WHGOPMAIMN TIO KPUTEPHUSM, MPEIIT0KCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXJICHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI,
IpOOJIEMBI, pEIIacMoOM 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXKUBATh Pa3JIMYUe W CXOJICTBO IO3UIIHMHA, B
KOppeKTHOU (hopme hOpMyITUpOBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS,
NPEJICTaBIATh  pE3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATLHONH paOOThl TpU PEIICHUU YYeOHBIX MAaTeMaTHYECKHX
3ajad;

NPUHUMATH 1I€JIb COBMECTHOM JCATEIBHOCTH, IJIAaHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXaeHHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl U JIpyTUe€), BBINOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3adadydl (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMICS TMOTYYUT CIEAYIOIIHNE
PEAMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCHMEHHBIE TPUEMBI, apupMETHUECKUE
JNEUCTBUS C PAallMOHAIBHBIMU YHCIIAMU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBBIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCSATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BBINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAUYCHU I
YUCJIOBBIX BbIpAXEHUW. BBIMOIHATH HEHCTBUA CO CTENEHSMH C HATypaJlbHBIMHU
MOKa3aTEISIMHU.

[IpuMeHAT,  NpU3HAKK  JACIUMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHUOHAIBHOCTBIO BEJIWYUH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pelICHHs 3a7ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpPa:KeHH s

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHUIO U CUMBOJIMKY, NPUMEHSThH
e€ B mipoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHUN MpPU 3aJaHHBIX 3HAUYCHHSIX
IIEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
NPUBEJICHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOYJIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYITBI KBaJpaTa CyMMBbI M KBaJpaTa Pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHSI 3a CKOOKM OOIINEro MHOXHTEINS, TPYNIUPOBKU  CJIaraeMbIX,
MpUMEHEeHUS (DOPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpumMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
Y3 MaTEMAaTHUKHU, CMEKHBIX ITPEAMETOB, U3 PEeaIbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUsl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OLHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepaTs, aBnsercs
JI YMCJIO KOPHEM YpPaBHEHHMS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHMHEHMHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMHU, TOJB3YSACh TI'pPAPUKOM, MPUBOJUTH MPUMEPHI pEHICHUS
YpaBHEHHS.

Pemiath cuctembl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBiAiTh M pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBHUM C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAHMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YUCIIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSIHHUE, II€HA, KOJMUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(POPMALINIO U3 IPpa)UKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyueHmss B 8 KJiacce OOYyYarOIIMICSA TOJYYHT CICAYIOIIHE
IIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp30BaTh HadaJbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTENIBHBIX
yuces JJI CPaBHEHUs, OKPYTJIEHUS U BBIUMUCICHUM, N300pakaTh JEUCTBUTEIbHBIE
YyyCcila TOYKAMU Ha KOOPAUHATHOM MIPSMOM.

[IpumMensTy noHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, UCIIOJNB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALIUMX KBAaJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIMX U MaJIbIX YHUCEN C MOMOIIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AJireOpanyveckKne BbIpazKeHH sl

[IpuMeHSAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesleM, BBIMOIHATD
npeoOpa3zoBaHus BEIPAKEHUN, COACPKAIINX CTENEHHU C LENbIM MTOKa3aTeNIEM.

BoINOMHATh TOXKIIECTBEHHBIE MPEOOPa30BaHMS PaAlMOHATBHBIX BBIPAXKECHUM
Ha OCHOBE TMPaBUJI JCHCTBUI HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX TTPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUs M HEPAaBEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS WM pallMOHAJIbHBIE YpaBHEHWS,
CBOISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHuil (yCTaHABIMBATh, UMEET
JY ypaBHCHHE WJIM CHUCTEMa YPaBHCHHM pEIICHUs, €CIU UMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3yibTar.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM TNMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKy0 WILTIOCTPAIlMI0O MHOXKECTBA pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIHA

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACIITh 3HaUYeHHE (YHKIUHM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Y = X2, ¥y = X3,y = |[X|, Y = VX, omuchIBaTh CBOWCTBA YHCIOBON
dbyHKIMN TI0 €€ TpaduKy.

Teopusi BepOATHOCTH U CTATUCTHKA

Yurare wHbOpMAIMIO, TPEACTABICHHYI0 B TalnuWIax, Ha guarpaMmax,
NPEJCTABIATh JaHHbIE B BHUJAEC TaOJHIl, CTPOWTH AHATPAMMBI (CTOJIOMKOBBIC
(cTonb4arbie) U KPYroBbI€) IO MAaCCUBaM 3HAYEHUM.

OnuceiBaTh ©W  WHTEPIPETUPOBATH  peajbHBIC  YHCIOBBIC  JaHHBIC,
MpE/ICTaBIICHHBIE B TAOIWIIaX, HA AHAarpamMmax, rpadukax.



Hcnonb3oBaTh 111 ONMCAaHMUS JAaHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apupMeTHUYecKOoe, MeIuaHa, HauOosblllee W HaUMEHbIIEe 3HAYCHHS,
pasmax.

NmMers npencraBieHUEe O CIIy4YalHOM WM3MEHUYMBOCTHM Ha [pUMEpax LEH,
(¢u3MUeCKUX BEIUYHMH, aHTPOIIOMETPUYECKUX JIAaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

W3Bnekate 1 mnpeoOpa3oBbIBaTh HMHPOPMALIMIO, NPEJCTABICHHYIO B BHUJE
TabJINLI, JUarpaMm, rpaukoB, MPEACTaBIATh JaHHbIE B BUAE TaOJUI, AUArpamm,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKAa3aTENEed: CPEeIHUX
3HAUEHUHN U Mep pacceuBaHus (pa3Max, JUCHEPCUs U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCJIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIOICHUM.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B OMNBITAaX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITAX C PaBHOBO3MOXHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaduueckue MOAETU: AEPEBO CIy4alHOTO HSKCIIEPUMEHTA,
IuarpaMMbl DHjepa, YucioBas Mpsmas.

OnepupoBaTh MOHATUSAMH: MHOXECTBO, IIOJMHOXECTBO,  BBIIIOJIHATH
omepalMM HaJ MHOXECTBaAMU: OOBEAUMHEHHE, NEpeceyeHue, JIOIOJIHEHUE,
IIEPEYUCIIATD HIEMEHTBI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaguueckoe MNpeACTaBICHUE MHOMKECTB M CBSI3€H MEXIy
HUMH JUIA OIIMCaHMs IIPOLIECCOB U SIBJICHUM, B TOM YHCIIE IIPU PEIICHUU 3a1ad U3
APYTrux y4eOHBIX IPEIMETOB U KYPCOB.

K xoniy oOyueHus B 9 kjacce o0Oy4arouIuiicss MONYYHUT CIICTYIOIIHNE
MIpeIMETHBIE PE3YIbTATHI:

Yucja 1 BLIYUCTIEHUS

CpaBHUBATH U YOPSAOUYMBATH PAllMOHAIBHBIE U HPPAIIMOHAIBHBIC YUCTIA.

BreimonuaTe  apudmMeTHUecKue JACHCTBHS C  PAIlMOHAIBHBIMH  YHCJIAMH,
coyeTas YCTHbIE M TIMCbMEHHBIC MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UpparvoHaIbHBIMU YHCIIAMHU.

Haxonute 3HaueHus CTENEHEW C LEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCTIOBBIX BBIPAKCHUMH.

OKpyraaTh JEUCTBUTEIbHBIE YHCIA, BBIMOJHATH MPUKUIAKY pe3yibTaTa
BBIUHCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHUSI U HEPABEHCTBA

Pemate nuHEHBIE W KBaJApaTHBIC ypaBHEHHUS, YPaBHEHHS, CBOJSIIUECS K
HUM, IPOCTENIINE TPOOHO-pallMOHATBHBIE YPaBHEHUS.



Pemate cucrteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM €  TMOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs NIEPEMEHHBIMH.

IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C MPUMEHEHUEM rpaUyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JU YpaBHEHHME WJIM CHCTEMa YPAaBHEHMI PEIICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTe nuHEHHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaThb
pelIeHrne HEPAaBEHCTB HAa YMCJIOBOW MPSIMOM, 3alUCHIBATh PELUIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300paxkaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOU MPSIMOM, 3alMChIBATh PEIIEHUE C TOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacrojoKeHne Ha KOOPIHHATHOM TIOCKOCTH TpadukoB GyHkumil Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HAYEHHUH KO3 PHUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OIMMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUI 1O UX Tpadukam.

PacrioznaBaTh kBagpaTnyHyr0 QyHKIHIO 1O (Gopmysie, MPUBOIAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBble M0CJI€10BATEIbHOCTH U MPOTrPecCUu

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUECKYI0 TMPOTPECCUU TPH
Pa3HBIX croco0ax 3aJaHusl.

BbIMONHATS  BBIYHCICHHUS C HUCIOJAB30BaHWEM (opMynl n-ro uieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIAWHATHOM
TUTOCKOCTH.

Pemates 3agaum, CBA3aHHBIC C YHCIOBBIMH IOCIIEIOBATEIHHOCTIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOMN JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, IUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB
n/n U TeM Npor aMMllI ) B Kontpoaburre (uidponbie)
r
porp cero paGoThI o0pasoBaTebHbIe
pecypcbl
1 Yucna v BEIYUCIICHHUS. 19 5 bu6morteka [IOK
PanmonaneHbie yncna https://m.edso0.ru/7f415b90
) Anrebpanyeckue 28 1 bubnuoreka [JOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
bubnuotexa [JOK
3 YPaBHCHHS H HEPABCHCTBA 21 1 https:// m.edSO(])_.I ru/7f415b90
4 Koopaunats! u rpaduxu. o5 1 bubnuorexa [JOK
OyHKIUA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
5 IT 000 9 1
OBTOPCHHE I 0DOBIICHIE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102 6

I10 ITIPOTPAMME



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

8 KUIIACC

DJIEeKTPOHHbIE
H
paGoThI o0pa3oBaTtejibHbIE
pecypcsl
1 Yucna 1 BRIYUCIICHUS. 15 1 bu6mmoreka [{OK
' KBajpaTHbie KOpHA https://m.edsoo.ru/7f417af8
Yucna v BEIYUCIICHHUS.
2 CreneHp C 1eNbIM 8 1 bubmorera [JOK
' 1 https://m.edsoo.ru/7f417af8
moKasaresemM
AnreOpandeckue
3 BBIPAKCHUS 15 1 bubmiorexa HOK
' P ) https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
YpaBHEHHUS 1 HEPABEHCTBA.
4 KBanpartueie ypaBHEHUS 19 1 brbmorexa [IOK
' s . yp i ' https://m.edsoo.ru/7f417af8
KBanpaTHbiii TpéxuiieH
. YpaBHEHHUs 1 HEpABCHCTRBA. 13 bubnuoreka [IOK
' CucteMbl ypaBHEHHH https://m.edsoo.ru/7f417af8
6 YpaBHEHHUs 1 HEpABCHCTRBA. 12 1 bubnuoreka [IOK
' Hepasencrsa https://m.edsoo.ru/7f417af8
; OyHkiuu. OCHOBHBIE 5 bubnuoreka [JOK
' MOHSITHS https://m.edsoo.ru/7f417af8
g OyHkimu. YucmoBbie 9 1 bubnuoreka [JOK
' byHKIMH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9. I1 000 6 1
ORTOpCHHE | ODODIMEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME



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

9 KUIIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u
/ pasi KonTtpoJbHbie (unpposbre)
n TEM NPOrpaMMBel Bcero paGoThI o0pa3oBaTebHbIe
pecypcsl
1 Yucna v BEIYUCIICHHUS. 9 1 bubmmoreka [{OK
JlelicTBUTENbHBIC YHCTIA https://m.edso0.ru/7f419d08
YpaBHEHHS 1 HEPABEHCTBA.
2 YpaBHEHUS ¢ OHOM 14 1 bubnmorexa LOK
p . https://m.edso0.ru/7f419d08
TepeMEHHO N
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuotexa [JOK
Cucremsl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasencraa https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
YHKIMH https://m.edso0.ru/7f419d08
5 UucmoBeie 15 1 bubnuorexa [JOK
OCJIEIOBATEILHOCTHU https://m.edso0.ru/7f419d08
7 [ToBTOpEeHuE, 0600IICHNE, 18 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 7

I10 ITIPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
Nen/m | Tema ypoka uugppospie
Bcero o0pa3oBaTeJibHbIE
pecypcsl
1 [ToHsiTHE pallMOHATIBFHOTO YHCIIA, €TO 3alKCh. 1
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT
2. OZIHOM (hOPMBI 3aIHCH IPOOEH K APYTOii. 1
Apudmernueckue AeMCTBUS C palliOHATIbHBIMU
3. 9UCTIaMK 1
Apudmernueckue AeMCTBUS C palliOHATbHBIMU
4. qyCIaMu 1
ApubdmMeTrnueckne TeUCTBUS C PAIHOHATILHBIMU
>. qUCIaMK 1
CpaBHeHMe, yIOPSJOUYMBAHUE PALlMOHAIBHBIX
6. umcen 1
CpaBHeHME, yIOPSI0UYMBAHUE PAllMOHAIIBHBIX
7. yuceln 1
3 BBonHas koHTposbHAs paboTa. 1
CreneHb ¢ HATYpaJIbHBIM [IOKA3aTEIIEM:
9 ompeseNieHue, npeoOpa3oBaHKue BHIPAKEHUI Ha 1
OCHOBE OIIPE/ICIICHHUS.
Crenensp ¢ HaTypalIbHBIM [T0KA3ATEIIEM:
10. npeoOpa3oBaHue BBIPAKEHUI HAa OCHOBE 1
OIIpeieNIeHus, 3auch OONIBIINX YUCEIT.
[IporneHTsl, 3aMuch NPOLIEHTOB B BUJIE APOOH U
11 IpoOu B BUJIE IPOIIEHTOB. Tpu OCHOBHBIE 3a/1a4l 1 bubuorexa [IOK

Ha ITPOLICHTHI.

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



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

Pemenune ocHOBHBIX 3a/1a4 HA YaCTH, Ha IpoOH,

bubmuoreka [IOK

12| mpouentt u3 peanbroii mpakTHKn https:/m.edso0.ru/7f421382
Perienne 0CHOBHBIX 33/1a4 HA YacTH, Ha JApoOH, Bu6morexa [OK
13- | NpoUEHTHI H3 peallbHOM MpaKTHKH https://m.eds00.ru/7421382
Pemrenne oCHOBHBIX 3a/1a4 HA YacTH, Ha Jpoowu, BuGmiorexa LIOK
14 npoueHTHI H3 peantbHOIi NpaKTHKH https://m.eds00.ru/7f42154e
[Ipu3HaKH OETUMOCTH, Pa3JIOKEHUS HA MHOKHUTEIN Bu6mmorexa I[OK
15.
HaTypaibHBIX HHCCT https://m.edsoo.ru/7f4218be
[Ipu3HaKH OEeTUMOCTH, PA3JIOKEHHUS HA MHOKHTEIN
16. | marypanbHBIX umcen
Peanbnbie 3aBucumoctH. [Ipsimas u o6paTHas
17. | nponopuuoHansHOCTH
Peanbnbie 3aBucumocTu. [Ipsimas u o6paTHas
18. | mponopuMOHANTBHOCTH
KonTtponbHas padota o Teme "PannoHanpHbIC
19. | ypcma"
bykBenHsble BoipaxkeHus. [lepeMeHnHbIe, YncioBoe
20. | 3gaueHMe BBIPAKEHHS C IEPEMEHHOIL.
[Tepemennsbie. [JonycTrmble 3HaYEHUS
21. MePEMEHHBIX
[IpencraBieHue 3aBUCUMOCTH MEXK]Ty BETUYMHAMHU
22. B BuJie hopMynbl. Beruncnenus no gpopmynam.
23 Boruncnenus o hopmynam.
[IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHUN.
24, ToxxnecTBeHHO paBHbBIE BBIPAKEHHUS, TPABUIIA
peoOpa3oBaHUs CYMM U ITPOU3BEICHUH.
[IpeoOpazoBanre OyKBEHHBIX BBIPOKEHUH, ,
25 MIpaBUJIa PACKPBITHS CKOOOK U MPUBEACHHUS
MOJAO0OHBIX CIIaraeMbIX.
” [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

PACKpPLITHE CKOOOK M MMPpUBCACHUA HOI[O6HBIX



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

cliaraCMabIX.

IIpeoOpazoBanre OyKBEHHBIX BBIPRKEHUH,

7 packpeITHe CKOOOK M IPUBEJCHUE TTOA00HBIX bubmmnorexa IIOK

" | enaraeMerx https://m.edsoo.ru/7f41feec
28 CBOI\/JICTBa CTCIICHU C HATypaJIbHBIM IOKAa3aTCJICM
29 CBoiicTBa CTENEHU C HATYPAJIbHBIM IIOKa3aTeleM
30 CBOI\/JICTBa CTCIICHU C HATYypaJIbHBIM IOKAa3aTCJICM
31 OIHOYJIEHEL. bubmmoreka [{OK

’ https://m.edso0.ru/7f41fafa
32 Mmuorounensl. CTEleHbh MHOTOYJICHA. bubmmoreka [{OK

’ https://m.eds00.ru/7f41fd70
33 CJ'IO)KCHI/IG, BbIYUTAHNEC MHOTOYJICHOB
34 CJ'IO)KCHI/IG, BbIYUTAHNEC MHOTOYJICHOB
35 YMHOKEHHNE MHOTOYICHOB bu6moreka [IOK

' https://m.edsoo.ru/7f421382
36 YMHOKEHNE MHOTOUYJICHOB bu6moreka [IOK

' https://m.edsoo.ru/7f42154¢
37 YMHOKEHUE MHOTOYICHOB bu6moreka [IOK

' https://m.edsoo.ru/7f4218be
38 @opMyIbl COKPAIEHHOTO YMHOXKEHUS bubnuoreka [JOK

’ https://m.edsoo.ru/7f42276e
39 @opMyIbl COKPAIEHHOTO YMHOXKEHUS. . bubnuoreka [JOK

’ https://m.edsoo.ru/7f422930
40 DopMyJIbl COKPALLIEHHOTO YMHOXKEHHSL. bubnuorexa [IOK

’ https://m.edsoo.ru/7f422af2
“ @dopMyITbl COKPAIEHHOTO YMHOKCHUS: KBapaT Bu6morexa [OK

© | CYMMBL 1 KBaZpat pasHOCTH. https://m.edsoo.ru/7f422cc8
” DopMmysbl COKpAIIEHHOTO YMHOXKEHUS: KBaIpatT Bu6morexa [OK

© | CYMMBI M KBAZpAT PASHOCTH. https://m.edsoo.ru/7f422fca
43 Pa3znoxeHre MHOTOUYJICHOB HAa MHOKHUTEITH bubmuoreka [JOK

’ https://m.edsoo.ru/7f423182
» PaznoxeHre MHOTOUYICHOB HA MHOYKHUTEITH. Bu6morexa [OK

’ opmyna pasHOCTH KBaJpaToB. https://m.edsoo.ru/7f42432a
45, PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEITH Bu6norexa LIOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

https://m.edsoo.ru/7f42464a

PaznoxxeHne MHOTOYJICHOB HA MHOKHUTEIIN

bubnuoreka [IOK

46.
https://m.edsoo.ru/7f424c12
KonTtponsHas padora o teme "Anredpandeckue Bu6mmorexa LOK
47. "
BRIPAAKCHIA https://m.edsoo.ru/7f424fd2
VYpaBHeHue, MpaBuiia IpeoOpa3oBaHus ypaBHEHUS, BuGanorexa [IOK
48. i
PaBHOCHJILHOCTE yPABHCHUH https://m.eds00.ru/7f4251d0
JIuHeitHOE ypaBHEHHUE C OJJTHOM MTEPEMEHHOM, Bu6mmoreka [IOK
49| pemenne mmeiinnix ypasuemmii https:/m.edso0.ru/7f423312
JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, Bu6mmoreka [IOK
°0- | pemenne nuHelHbIX ypaBHeHHi https://m.edsoo.ru/7f4237fe
JIuneliHOE ypaBHEHHE C OJHON ITEPEMEHHOM, Bu6nuorexa [IOK
>l | pemenme muneiinpix ypasHennii https://m.edsoo.ru/7f4239de
JIuneliHOE ypaBHEHHE C OHOW ITIEPEMEHHOM,
52. penieHne TMHENHBIX YpaBHEHUN
53 Pemenue 3a1a4 ¢ mOMOIIbIO YpaBHEHHI
54 Pemenue 3aga4 ¢ mOMOIIBIO YpaBHEHUM
55 Pemenue 3a1a4 ¢ mOMOIIbIO YpaBHEHHI
c6 Peurenue 3agau ¢ moMOLIBIO YpaBHEHUN bubmuorexa [{OK
' https://m.edsoo.ru/7f420482
JIuneitHoe ypaBHEHUE C IByMsI IEPEMEHHBIMU U
7. ero rpaduk
JluneitHOE ypaBHEHHE C BYMS [IEPEMEHHBIMU U Bu6norexa LIOK
58.
ero rpagui https:/m.edso0.ru/7f42064e
. Cucrema IByX TUHEHHBIX YpaBHEHHH C IByMS Bu6morexa [OK
" | HCPCMCHHBIMA https:/m.edso0.ru/7f420806
. Cucrema IByX TUHEHHBIX YpaBHEHHH C TByMS Bu6norexa LIOK
" | HCpCMCHHBIMU https://m.eds00.ru/7f4209a0
o Cucrema IByX TUHEHHBIX YPaBHEHH C TBYMSI Bu6norexa LIOK
" | HCPCMCHHBIMA https:/m.edsoo.ru/7f420e6e
62 Cucrema ByX JIMHENHBIX YPAaBHEHUM C IBYyMs bubnuorexa [IOK

https://m.edsoo.ru/7f427c32
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NEPpECMCHHBIMHA

63 Pewrenne cucrem ypaBHEHUN bubnuorexa [JOK
' https://m.edsoo.ru/7f427e8a
64 Pewrenne cucrem ypaBHEHUI bubnuorexa [JOK
’ https://m.edsoo.ru/7f42836¢
65 Pewrenne cucrem ypaBHEHUN
66 Pewrenne cucrem ypaBHEHUI
67. Pemrenne cucrem ypaBHeHUI
KonTponbHas pabora no teme "JIuHelinble Bu6miorexa [[OK
68. "
YPpaBHCHIA https://m.edsoo.ru/7f4284de
69 Koopaunara Toukn Ha npssMou bubnuoreka [IOK
' https://m.edsoo.ru/7f42865a
20 Yucnossle MPOMEKYTKA bubnuoreka [IOK
' https://m.edsoo.ru/7f4287d6
71 HucnoBsle MPOMEKYTKH
PaccTosinre Mmexay 1ByMsl TOUKaMH KOOPIUHATHOMN
72. | mpsimoit
PaccTosinre Mmexay 1ByMsl TOUKaMH KOOPIUHATHOMN Bu6maorexa LIOK
73. i
TIpAMOH https://m.eds00.ru/7f421044
[IpsiMoyrosbHast cucTeMa KOOpIUHAT Ha Bu6anorexa LIOK
74.
TIOCKOCTH https://m.edsoo.ru/7f41de76
[IpsiMoyrosbHas cucTeMa KOOpJIUHAT Ha Bu6uorexa LIOK
75.
TockocTH https:/m.edsoo.ru/7f41dff2
76 ITpumeps! rpadukoB, 3a1aHHbIX GopMyTamMu
77 [Tpumeps! rpadukoB, 3a1aHHBIX popMyaamMu
73 [Tpumeps! rpadukoB, 3a1aHHBIX popMyaamMu
29 ITpumeps! rpadukoB, 3a1aHHBIX popMyaamMu bubnuoreka [IOK
' https://m.edsoo.ru/7f41el6e
20 Urenue rpadukoB peanbHbIX 3aBUCUMOCTEN bubnuorexa [IOK
' https://m.edsoo.ru/7f41e42a
a1 Urenue rpaukoB peanbHbIX 3aBUCUMOCTEN bubnuorexa [IOK

https://m.edsoo.ru/7f41e8a8
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[ousiTue QyHKINH

bubmuoreka [IOK

82.
https://m.edsoo.ru/7f41ed80
83 I'padux GpyHKIIIN
84 CaoiicTBa (hyHKIMI
g5 CpoiicTBa (hyHKIIHIA bubnuotexa [JOK
' https://m.edsoo.ru/7f41ea24
36 JIuneiinas QyHKIHSA
87 Jluneiinas QyHKIMs bubnuotexa [JOK
' https://m.edsoo.ru/7f41ef06
88 [TocTpoenue rpaduka muHEHHON QyHKIMH
89 [TocTpoenue rpaduka nuHEHHON QyHKIMH bubnuorexa [JOK
’ https://m.eds00.ru/7f41f078
9 [TocTpoenue rpaduka nuHeHHON QyHKIMH bubnuoreka [IOK
’ https://m.edso0.ru/7f41f1fe
o1 I'paduk pynkuum y =|x| bubnuoreka [IOK
’ https://m.eds00.ru/7f427282
9 I'paduk pynkuum y =|x| bubnuoreka [IOK
' https://m.edso0.ru/7f427412
KonTtponbHas padota o teme "KoopauHatel u Bu6morexa LIOK
93. "
rpaduku. yHKLK https://m.edsoo.ru/7f426d1e
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca
94. 7 knacca, 00001IeHIe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca
95. 7 knacca, 00001IeHIe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca Bu6muorexa LIOK
%. | 7 xnacca, 06oGueme 3Hanmii https://m.edso0.ru/7f42932
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca Bu6muorexa LIOK
97. | 7 kmacca, 06o0uenne 3uammii https://m.edsoo.ru/7f41f50a
IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca BuGmuorexa [IOK
98. | 7 kmacca, 06o0uienne 3Hammii https://m.edso0.ru/7f429c6c
99 HToroBast KOHTpOJIbHas paboTa
IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca Bu6muorexa LIOK
100.

7 xiacca, 0000IIIeHIE 3HAHUI

https://m.edsoo.ru/7f42a0e0
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[ToBTOpEHME OCHOBHBIX NOHATUIA U METOJ0OB Kypca

bubmuoreka [IOK

101. 17 knacca, oGoGumienne 3Hanmii 1 https://m.edsoo.ru/7f42a27a
[ToBTOpEHNE OCHOBHBIX NOHATUIA U METOJOB Kypca Bu6miorexa IJOK
102. 17 xnacca, 06o0umenne 3Hanmii 1 https://m.eds00.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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8 KUIIACC

Ne Tema ypoka
n/n Bcero DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE
pecypcsl
1. KBanparHblil KOpeHb U3 yucia 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42d452
2. [onsiTne 06 UppaTMOHATEHOM YHCIIE 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42eaaa
3. JlecsiTuuHbIe MPUOIMKEHNS HPPALMOHAIIBHBIX 1
qucell
4. JlecsiTuuHbIe MPUOIMKEHNS HPPALMOHATIBHBIX 1
qucel
5. JlelicTBUTENBbHBIC YHCTIA 1
6. CpaBHEHME NEHCTBUTENBHBIX YACEI 1
7. BxonHas koHTposibHas paboTa 1
8. Apudmernueckuil KBaJipaTHbI KOPEHb 1
9. YpaBHeHHE BUAa X> = a 1
10. CpoiicTBa apupMeTUUECKUX KBaJAPATHBIX 1 bubnuoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
11. CaoiicTBa aprMETHUECKUX KBAIPATHBIX 1 bubnuoreka [IOK
KOpHei https://m.edso0.ru/7f42d862
12. [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUH, 1 bubnuoreka [IOK
COJIepXKaIuX KBaJpaTHBIC KOPHU https://m.edsoo.ru/7f42dd26
13. [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUH, 1 bubnuoreka [IOK
COJIepXKaIuX KBaJApaTHBIC KOPHU https://m.edsoo.ru/7f42ded4
14. [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHHUH, 1 bubnuoreka [IOK
COIEPKAIIUX KBAJAPAaTHBIE KOPHU https://m.edsoo.ru/7f42e0be
15. [IpeoOpazoBaHue YHCIOBBIX BBIPAKEHUH, 1 bubnuoreka [JOK
COIEPIKAIUX KBAJAPATHBIE KOPHU https://m.edsoo.ru/7f42e262
16. CreneHsb ¢ LEJIBIM ITI0Ka3aTeaeM 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f4354a4
17. CrangaptHas 3anuch yncia. Pazmepsl 1 bubnuoreka [JOK
00BEKTOB OKPYKAIOMIETO MHUpPa (OT https://m.edso0.ru/7f436098
3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX
00BEKTOB), UIUTEIHLHOCTH IPOIIECCOB B
OKPYXaIOILEM MHUPE
18. CBoOIICTBa CTENEHU C LENbIM [T0OKa3aTelIeM 1 bubnuoreka [JOK
https://m.edso0.ru/7f435648
19. CBolCTBa CTEIICHH C IEIbIM ITOKa3aTelIeM 1 bu6mmoreka [JOK
https://m.edso0.ru/7f435648
20. CBolCTBa CTEIICHH C IEIbIM ITIOKa3aTelIeM 1 bu6mmoreka [JOK
https://m.edso0.ru/7f435648
21. CBoMCTBa CTEIICHH C IEIbIM ITOKa3aTelIeM 1 bu6mmoreka [JOK
https://m.edso0.ru/7f43599a
22. CBoMCTBa CTEIICHH C IEIbIM ITIOKa3aTelIeM 1 bu6mmoreka [JOK
https://m.edso0.ru/7f435ed6
23. KonTtponeHast padota no Temam "KBanparHsie 1 bubnuorexa [IOK
kopuu. CreneHu” https.//m.edsoo.ru/7f42ec80
24. AnreOpandeckast JpoOb 1 bubnuorexa [IOK

https://m.edsoo.ru/7f430382
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25. JlonycTuMBble 3HA4YEHHUSI [IEPEMEHHBIX,
BXOJIAIIUX B aNTreOpanyecKue BHIPAKCHUS
26. JlonycTuMBble 3Ha4YEHHUsI [IEPEMEHHBIX,
BXOJIAIUX B aJIreOpanyecKue BRIPOKCHHUS
27. OcCHOBHOE CBOMCTBO anrebpandeckoi Apoou bubnuorexa [IOK
https://m.edso0.ru/7f4308e6
28. Coxkparnienue qpooeit bubmuoreka [JOK
https://m.edsoo.ru/7f430a8a
29. Coxkparnienue npooeit bubmuoreka [JOK
https.//m.edsoo.ru/7f430f44
30. Coxkparnienue npooeit bubmuoreka [JOK
https://m.edsoo.ru/7f430f44
31. CnoxeHue, BRIUMTAaHUE, YMHOKEHUE U JICIICHHE bu6moreka [IOK
anredpandeckux apooei https://m.edsoo.ru/7f43128c
32. CrnoxeHue, BRIUUTaHNUE, YMHOKEHHE U JICTICHUE bu6moreka [IOK
anredpandeckux apooei https://m.edso0.ru/7f4315c0
33. CnoxeHue, BRIUMTAHUE, YMHOKEHHUE U JICJICHHE bu6morteka [IOK
anredpandeckux apooeit https://m.edsoo.ru/7f4318¢2
34, CroxxeHue, BBlYMTaHUE, YMHOXKEHHE U JICJICHUE bu6moreka [IOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20
35. [IpeoGpa3oBaHue BhIpaKEHUH, COAEpPKAILINX bubnuoreka [JOK
anredpanveckue 1poou https://m.edsoo.ru/7f43259c
36. [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALUX bubnuoreka [JOK
anredpanueckue Ipoou https://m.edso0.ru/7f432736
37. [IpeoGpa3oBanue BEIpaKEHUH, COAEPIKALIUX bubnuorexa LIOK
anredpanueckue apoou https://m.edso0.ru/7f432736
38. KonTponbHas pabora no teme bubnuorexa [IOK
" Anrebpanueckas 1poon" https://m.edso0.ru/7f431d36
39. KBagpatHoe ypaBHeHHE bubnuorexa [IOK
https://m.edsoo.ru/7f42eela
40. HenonHoe kBaipaTHOE ypaBHEHHUE bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela
41. HenonHoe kBaipaTHOE ypaBHEHHUE bubnuoreka [JOK
https://m.edsoo.ru/7f42eela
42. dopmya KOpHEW KBaIpaTHOTO YpaBHEHUS bubnuorexa LIOK
https://m.edsoo.ru/7f42f158
43, dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS bubnuorexa [IOK
https://m.edso0.ru/7f42f3f6
44, dopmyIia KOpHEW KBapaTHOIO YpaBHEHUS bubnuorexa [IOK
https://m.edsoo.ru/7f42f5a4
45. Teopema Buera bubnuorexa [IOK
https://m.edsoo.ru/7f42fefQ
46. Teopema Buera bubmmnorexa LIOK
https://m.edso0.ru/7f430076
47. Pemenue ypaBHeHMM, CBOAAIMXCS K bu6mmoreka [JOK
KBaJ[PaTHBIM https://m.edsoo.ru/7f43c542
48. Pemenue ypaBHeHMM, CBOAAIMXCS K bu6mmoreka [JOK
KBaJ[PaTHBIM https://m.edsoo.ru/7f43c3d0
49. [Ipocteiimme qpoOHO-palMOHATIbHbIE bubnuorexa [IOK
ypaBHEHUSI https://m.edso0.ru/7f4328c6
50. [Ipocteiimme qpoOHO-palOHATIbHbIE bubnuorexa [IOK
ypaBHEHUSI https://m.edsoo.ru/7f432b6e
51. Penienne TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO bubmmoreka [JOK

KBaJPaTHBIX YPaBHECHUM

https://m.edsoo.ru/7f42f75¢c
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52. Penrenne TEKCTOBBIX 3a74a4 ¢ IOMOIIBIO 1 bubmuoreka [IOK
KBaJPaTHBIX YPaBHCHUMU https://m.edsoo.ru/7f42f8f6
53. KBanpatuslil TpéxuneH
o4, KBagpartsslii TpéxuineH
95. PaznosxeHnue kBagpaTHOro TpEXuieHa Ha
MHOKHUTEIN
56. Pa3noxxenue kBaspaTHOro TpéxujaeHa Ha
MHOKHUTEIN
57. KonTtposnsHas padora no Teme "KBanparusie 1 bubnuorexa [JOK
ypaBHeHus. KBasipatsblil Tpexuiien” https://m.edso0.ru/7f4301f2
58. JIuneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, 1
ero rpauk, IpuMepsl pelIeHus: ypaBHEHUN B
LEJIbIX YUCIIaX
59. JIuneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, 1
ero rpauk, IpuMepsl pelIeHus: ypaBHEHUN B
LEJBIX YUCIIaX
60. JIuneliHOE ypaBHEHHE C JBYMS IEPEMEHHBIMU, 1
ero rpauk, IpuMepsl pellieHus] ypaBHEHH B
LEJIBIX YUCIIaX
61. Pemrenne cucrem IByX TUHEHHBIX YPABHEHUN € 1
JIBYMsI IEPEMEHHBIMU
62. Pemrenne cucrem ByX TMHEHHBIX YPABHEHUN € 1
JBYMs IEPEMEHHBIMHU
63. Pemenue cucteM AByX JIMHEHHBIX YPaBHEHUH C 1
JBYMs IEPEMEHHBIMU
64. [Ipumepsl penieHus: CUCTEM HETMHEHHBIX 1
YPaBHEHUU C IBYMs IEPEMEHHBIMU
65. [Ipumepsl penieHns: CUCTEM HEJTMHEHHBIX 1
YPaBHEHUN C IBYMs IEPEMEHHBIMU
66. I'paduueckas uaTEpHIpETALINA YPABHEHHUS C 1 bubnuoreka [JOK
JBYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX https://m.edsoo.ru/7f43d6d6
YPaBHEHUU C IBYMs IEPEMEHHBIMU
67. I'paduaeckas naTEpHIpETANSA YPABHEHHUS C 1 bubnuoreka [JOK
JBYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX https://m.edsoo.ru/7f43d6d6
YPaBHEHUH C IBYMs IEPEMEHHBIMU
68. Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO 1
CUCTEM YpaBHEHUH
69. Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOULIBIO 1
CUCTEM YpaBHEHUH
70. Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOULIBIO 1
CUCTEM YpaBHEHUI
71. UucoBble HEPABEHCTBA U UX CBOMCTBA 1
72. UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73. HepaBeHCTBO ¢ 0jHOM ITEpEMEHHON 1
74. JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU 1 bubnuorexa [IOK
U UX pELICHUE https://m.edsoo.ru/7f42c692
75. JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU 1 bubnuorexa [IOK
U UX PELICHUE https://m.edsoo.ru/7f42c840
76. JInHelHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOU 1
U UX pELICHUE
77. CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN 1 bubnuorexa [IOK
MEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f42cb88
78. CurcreMbl IMHENHBIX HEPABEHCTB C OJHOMU 1 bubmuorexa [IOK
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IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/7f42cd2c

79. CucreMbl TUHEMHBIX HEPABEHCTB C OJHOMN 1
IIEPEMEHHOM U UX pEelICHUE
80. N3o06paxkenue pemeHus TMHEHHOTO 1 bubnuorexa [JOK
HEPABEHCTBA U UX CUCTEM Ha YHMCIIOBOM https://m.edsoo.ru/7f42c%e4
IPSIMOM
81. N3o0paxenue pemeHus JTMHEHHOTO 1 bubnuorexa [JOK
HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOM https://m.edsoo.ru/7f42c9e4
psIMOM
82. KonTtponeHast padota no Temam "HepaBeHcTaa. 1
Cucremsbl ypaBHeHUI"
83. [lonsiTne pynkunu 1 bubnuoreka [IOK
https://m.edso0.ru/7f433c12
84. OO6unacTh onpesesieHnsi © MHOYKECTBO 3HAUCHUN 1 bu6morteka [IOK
GyHKIIMHN https://m.edsoo.ru/7f433d84
85. CrniocoObl 3a1aHust QYHKIMM 1
86. I'paduk dyaximm 1
87. CpoiicTBa (hyHKIIMH, UX OTOOpakeHHE Ha 1
rpaduke
88. Urenue u nocrpoeHue rpadhukoB GyHKIHMA 1
89. [Ipumeps! rpa@ukoB GyHKUINN, OTpaKAIOIINUX 1
peaJIbHbIE MPOIIECChI
90. @yHKIMHU, ONMCBIBAIOLIUE TIPSIMYIO U 1 bubnuoreka [JOK
00paTHYIO TPOTIOPITMOHAIBHBIC 3aBUCUMOCTH, https://m.edsoo.ru/7f434bbc
ux rpaduku
91. BIIP no maTematnke 1
92. | Tunep6ona 1
93. I'paduk pynkimm y = x2 1 bubnuorexa [IOK
https://m.edsoo.ru/7f4343e2
94. I'paduk pynkum y = x2 1 bubnuorexa LIOK
https://m.edso0.ru/7f434572
95. OyHKIUU Y =X3, Y = X3, Yy = VX, Yy = [x[; 1 bubnuoreka [JOK
rpaguvecKoe perneHue ypaBHEHUH U CHCTEM https://m.edsoo.ru/7f434d38
ypaBHEHU U
96. Oynkuuu Y =X%, Yy = X3,y = VX, Yy = [x[; 1 bubnuoreka [JOK
rpaduueckoe perieHre ypaBHeHUN U CUCTEM https://m.edsoo.ru/7f434eb4
ypaBHEHUU
97. [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1 bubnuorexa [IOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHIE 3HAHHIA https://m.edsoo.ru/7f4371aa
98. [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHnE 3HAHU https://m.edsoo.ru/7f43736¢
99. IToBTOpEHNE OCHOBHBIX MOHATHI U METO0B 1 bubnuoreka [IOK
KypcoB 7 u 8 KiaccoB, 06001IeHre 3HAHUI https://m.eds00.ru/7f437510
100. | IIoBTOpEHHE OCHOBHBIX IOHATUH U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KiaccoB, 06001IeHre 3HAHUI https://m.edso0.ru/7f4376b4
101. | Hroroast KOHTpOJIbHAs paboTa 1 bubnuoreka [IOK
https://m.edso0.ru/7f436b88
102. | IIoBTOpEHHE OCHOBHBIX ITOHATUH U METOJIOB 1 bubnuorexa [IOK
KypcoB 7 u 8 KyaccoB, 0000IIeHNE 3HAHUH https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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9 kJace

Nenn/m | Tema ypoka DJIeKTpOHHbIe N (ppoBbIE
Beero | ogpasoBareanubie pecypenl
ParnmmonansHbIe yncia,

1 UppaluOHAJIbHbIE YUCIIA, 1 bubnuoreka [IOK
KOHEYHBIC U OECKOHEYHBIE https://m.edso0.ru/7f445516
NECSITUYHBIE TPOOH
MHOK€ECTBO AEHCTBUTEIBHBIX

2 yuces; JeHCTBUTEIbLHBIE YHCIIa KaK 1 bubmorexa HOK

’ https://m.edso00.ru/7f445516
OECKOHEUYHBIC JICCSITHYHBIC TPOOH
BzaumHo ogHO3HAYHOE
COOTBETCTBUE MEKTy MHOKECTBOM
3 JIEHCTBUTEIBHBIX YUCET U 1 bubmorexa HOK
. https://m.edsoo.ru/7f445516
MHOKECTBOM TOUYEK KOOPIMHATHOMN
psIMOM
CpaBHeHME ACCTBUTEIBHBIX
4 yucen, apupMeTHIecKue IeiHCTBUS 1 Bu6mmorexa [IOK
7 P a https://m.edso0o.ru/7f445516
C ICHCTBUTEILHBIMH YHCIIAMH
[TpubmmxkEéHHOE 3HAUCHUE
5 BCJIMYHMHBI, TOYHOCTH 1 bubmorexa [IOK
’ https://m.edso00.ru/7f445516
MIPUOJIMKCHHS
bu6moreka [IOK
6 0] 1
Kpyrierme sueet https://m.edsoo.ru/7f445516
bu6mmoreka [IOK
7 0] 1
Kpyrjierue quced https://m.edsoo.ru/7f445516

8 [Ipukuaka v oieHKa pe3yJbTaToOB 1 bubmuoreka [JOK
BBIYMCIICHUI https://m.edsoo.ru/7f445516

9 KonTtponbHas paboT (crapToBas 1 bubnuorexa [JOK
JTMAarHOCTHKA) https://m.edsoo.ru/7f445516
JIuneiinoe ypaBHeHue. Pemienue

10 aBHCHHH, CBOIAIIMXCS K 1 bubmorex TIOK
yp N > CBOUI https://m.edso0.ru/7f43bf66
JIMHEHHBIM
JInHeiiHoe ypaBHeHuE. PemnieHue

11 aBHeHHﬁyiBo SIIITUXCS K 1 bubmorexa [OK
yp N > CBOUI https://m.edso00.ru/7f445516
JIMHEHHBIM
KBanpatHoe ypaBHeHue. Pelienue

12 ajlfeHI/Iﬁ c}lfspo SIIITUXCSA K 1 bubmmorexa [JOK
P > CBOAIL https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue

P N P bubmuoreka [{OK

13 yYpaBHEHUH, CBOISIINXCS K 1

KBaJApaTHbBIM

https://m.edsoo.ru/7f43c542
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bubnunorexa LIOK

14 b
HKBAZIPATHRIC YPaBHCHIA https://m.eds00.ru/7£43c3d0
15 bukBagpaTHbIe ypaBHEHUS Bromiorexa HOK
AP P https://m.eds00.ru/7f43c3d0
IIpumeprl pemennsa ypaBHeHUN
16 T peTLe§ u zeTBé TOI;II::TeHeHeﬁ bubmmorexa IIOK
p p https://m.edsoo.ru/7f445516
pa3iioKEeHUEM Ha MHOXKHUTEIN
IIpumeprl pemennsa ypaBHeHUN
17 T peTLe§ u zeTBé TOI;II::TeHeHefI bubnmorexa HOK
p p https://m.edsoo.ru/7f445516
pasioKeHUEM Ha MHOXKHUTEIN
18 Pemenue npoOGHO-paliioHaNbHbBIX bubnuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paliioHaNbHbBIX bubnuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Penienune TeKCTOBBIX 3a/1a4 bu6mmoreka [IOK
anreOpandeckKuM METOJI0M https://m.edsoo.ru/7f445516
21 Pemrenyne TeKCTOBEBIX 3ama4 bubmmoreka [IOK
anreOpandeckKuM METOJI0M https://m.edsoo.ru/7f445516
99 Penienune TeKCTOBBIX 3a/1a4 bu6mmoreka [IOK
anreOpandeckKuM METOI0M https://m.edsoo.ru/7f445516
93 KonTtponsHas padoTa o Teme bubnuoreka [JOK
"YpaBHeHHUs ¢ OTHOUM MEpEeMEHHON" https://m.edso00.ru/7f445516
24 VYpaBHeHHE ¢ IBYMS TIEpEMEHHBIMU bubnuoteka [JOK
U ero rpaduk https://m.edsoo0.ru/7f43d0b4
o5 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU bubnuorexa [IOK
u ero rpaduk https://m.edso0.ru/7f43d0b4
CucreMa IByX JTUHEUHBIX
26 aBHEHUI C IBYMS [IEPEMEHHBIMUA Eubmaorexa ITOK
yp . FBYM p https://m.edsoo.ru/7f445516
U e€ pelicHue
CucreMa IBYX JUHENHBIX
27 aBHeHI/I?;I ZX BYMSI [IEpEMEHHBIMUA bubmmorexa IIOK
yp . FBYM p https://m.edsoo.ru/7f445516
U e€ pelicHue
CucreMa IBYX JUHEHHBIX
28 aBHeHI/I?/'I ZX BYMsI IEpEMEHHBIMH Eubmiorexa ITOK
yp . FIBYM p https://m.edsoo.ru/7f445516
U €€ pelieHne
Cucrema IByX JUHEHHBIX
29 aBHeHI/I?/'I ZX BYMsI IEpEMEHHBIMH Eubmiorexa ITOK
yp . FBYM p https://m.edsoo.ru/7f445516
U €€ pelieHne
Pemrenue cucreM 1B aBHEHUH,
30 OJIHO U3 KOTO LIXIJIM};IZ;I/IP;OG a Bubmorexa IOK
8 p . ’ https://m.edsoo.ru/7f43d23a
JIpYyroe — BTOPOM CTENEHU
Pemtenue cucreM aB aBHEHUH,
e z]p bu6muoreka [{OK
31 OJIHO U3 KOTOPBIX JIMHEIHOE, a

IPYroe — BTOPOM CTEIEHU

https://m.edsoo.ru/7f43d55a
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Pewrenue cucrem 1ByX ypaBHEHHUH,

bubmunorexa LIOK

32 OJIHO 3 KOTOPBIX JMHCEHHOS, & https://m.eds00.ru/7f445516
Jpyroe — BTOPOM CTEIEHU
Pemenne cucrem 1B aBHCHHI,
33 OJTHO M3 KOTOPBIX HH}II{Z;EOG, a bubmmorexa LIOK
. https://m.edso0.ru/7f445516
Jpyroe — BTOPOM CTENeH!
I'padbunueckas uarepuperamus
34 CIECE;MI)I ypaBHeHI/II;I f JIBYMSI brbmmorexa [IOK
https://m.edso0.ru/7f445516
MIePEeMECHHBIMU
35 Penienue TeKCTOBBIX 3a/1a4 bu6mmoreka [IOK
anreOpanveckuM criocooom https://m.edso0.ru/7f445516
36 Pemrenne TekCTOBBIX 33124 bu6mmoreka [IOK
anreOpanveckuM crocooom https://m.edsoo.ru/7f445516
37 KonTponsHas pabora o teme bubnuoreka [JOK
"Cucrembl ypaBHEHUN" https://m.edso0.ru/7f445516
38 YucnoBble HEPABEHCTBA U UX bubnuotexa [JOK
CBOMCTBA https://m.edso00.ru/7f445516
39 YucnoBble HEPABEHCTBA U UX bubnuoteka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JluneliHbIe HEPABEHCTBA C OJTHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JluneliHbIe HEPABEHCTBA C OJTHOM bubnuoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubmuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM U UX pEIICHUE https://m.edso0.ru/7f445516
44 CucrteMbl TMHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM TIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f445516
45 Cucrembl TUHEHHBIX HEPABEHCTB C bubmuoreka [JOK
OJIHOY MTEPEMEHHOM U UX PEIICHHE https://m.edso0.ru/7f445516
46 KBagparHbie HEpaBEeHCTBA U UX bubmuoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanparHble HEpaBEHCTBA U UX bubnuorexa LIOK
pelienue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa LIOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa LIOK
penienue https://m.edso0.ru/7f445516
50 KBanparHble HEpaBEHCTBA U UX bubmuorexa [JOK
penienue https://m.edso0.ru/7f445516
I'padmueckas nuHTEpIIpeTaLIUS BuGmorexa LIOK
o1 HEPABEHCTB U CUCTEM HEPABEHCTB C

JBYMS [IEPEMEHHBIMU

https://m.edsoo.ru/7f43b098
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I'paduueckast UHTEpIIpETALUS

bubmunorexa LIOK

52 HEPaBEHCTB M CUCTEM HEPABEHCTB C httos://m.edsoo.ru/7f445516
JBYMSI TIEPEMEHHBIMU
53 KonTtposnpsHas paboTa o teme Bbubmuotexa [JOK
"HepaBencrsa" https://m.edsoo.ru/7f445516
54 KBanparnunas ¢pyHKIms, e€ bubnuotexa [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparnunas ¢pyHKIms, eé bubnuotexa [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksagparuunas gyukmms, e€ bubnuotexa [JOK
rpaduk U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapa6osa, KOOpIMHATHI BEPIIUHBI
S7 1apaboJibl, 0Cb CHMMETPUHU bubmorexa [JOK
P ’ P https://m.edsoo.ru/7f439eb4
napadoJIbl
[Tapabosna, KOOpIMHATHI BEPIITUHBI
58 1mapaboJIbl, OCh CHMMETPUH bubmorexa [JOK
P ’ P https://m.edsoo.ru/7f43a03a
mapadoJTb
[Tapa6ona, k0o a e
9| napadonss ocoemerpmn Enbmotcxa LIOK
P ’ P https://m.edsoo.ru/7f43alac
mapadoJIbl
[Tapabo:a, KOOpAUHATHI BEPIITHHEI
60 napaboJibl, 0Cb CAMMETPUU bubmmorexa LOK
P ’ P https://m.edsoo.ru/7f43a31e
mapadoJTbl
[Tapabo:a, KOOpAUHATHI BEPIITHHEI
61 1mapaboJibl, 0Cb CHMMETPUHN bubmorexa [TOK
P ’ P https://m.edsoo.ru/7f43a526
napadoJIbI
[Tapabo:a, KOOpAUHATHI BEPIIHHEI
62 1apaboJibl, 0Cb CHMMETPUH bubmorexa [TOK
P ’ P https://m.edsoo.ru/7f445516
napadoJIbI
63 I'paduku pynkuuit: y = kx, y = kx bubmuoreka [JOK
+ b, y=k/x, y=x3, y=VX, y=|X]| https://m.edso0.ru/7f445516
64 I'paduku pynkuuit: y = kx, y = kx bubmuoreka [JOK
+ b, y=k/x, y=x3, y=vX, y=|x| https://m.eds00.ru/7f445516
65 I'paduku pynkuit: y = kx, y = kx bubmmoreka [JOK
+ b, y=k/x, y=x3, y=vX, y=|X| https://m.edsoo.ru/7f445516
66 I'padpuxu Qynxmmii: y = kx, y = kx bubnuorexa LIOK
+ b, y=k/x, y=x3, y=vX, y=|x| https://m.edsoo.ru/7f445516
67 I'paduku pynkmmit: y = kx, y = kx bubmmoreka [JOK
+ b, y=k/x, y=x3, y=vX, y=|x| https://m.edsoo.ru/7f445516
68 I'paduku pynkmit: y = kx, y = kx
+ b, y=k/x, y=x3, y=VX, y=[X]|
69 KoHnTponsHas pabota o Teme bubnmnoreka [JOK
"OyHkunn" https://m.edsoo.ru/7f43ab84
70 [TonsiTHe yncnoBOM bubmuoreka [{OK
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IOCIICA0BATCIIBHOCTH

https://m.edsoo.ru/7f43e6¢c6

3agaHue MoCIea0BaTEIbHOCTH

bubmunoreka LIOK

& peKypperHOH Qopmystofi https://m.edsoo.ru/7f43ebda
(bopmyIoit N-ro wieHa
7 Apudpmernueckas u bubnuoreka [IOK
reoMeTpruyecKasl Mporpeccuun https://m.edsoo.ru/7f43ed7e
73 Apudpmernueckas u bubnuoreka [IOK
reOMETPHUUYECKAs IIPOIPECCHU https://m.edsoo.ru/7f43f3b4
@opMyibl N-To 4iIeHa
72 apupMeTUYECKON U bubnuotexa [JOK
r€OMETPUUYECKON MPOTPECCUH, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opMyItbl N-To 4iIeHa
75 apupMeTUYECKON U bubnuotexa [JOK
reOMETPUYECKON POrpeCcCuid, https://m.edsoo.ru/7f43ef2c
CYMMBI TICPBBIX N YICHOB
@opMyItbl N-To 4iIeHa
76 apudMeTUYECKON U bubnuotexa [JOK
F€OMETPHUYECKON MPOTPECCUH, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEpBBIX N UJIEHOB
®opmyJibl N-TO YjieHa
77 apuMeTUUECKOU U bubnuoreka [JOK
reoOMETPUUYECKON POrpeCcCuid, https://m.edsoo.ru/7f43f72e
CYMMBI TIEpBBIX N UJIEHOB
®opmysbl N-ro ujaeHa
78 apupMETHYECKON U bubmuoreka [JOK
reOMETPUUYECKON POrpecCcuid, https://m.edsoo.ru/7f43f8a0
CYMMBI IIEpBbIX N UJICHOB
N3obpaxenune 4wieHOB
apudmernyeckoil u
79 T€OMETPHUYECKOM MPOTrPeCcCHit bubmorexa [IOK
i https://m.edsoo.ru/7f445516
TOYKaMH Ha KOOPJAMHATHOMN
MJI0CKOCTH
N300paxkeHue 4ieHoB
apudmeTnyeckoil u
80 rIe)og)eTquecxoﬁ Iporpeccuit bubmmorexa LIOK
N https://m.edsoo.ru/7f445516
TOYKaMH Ha KOOPJMHATHOMN
MJI0CKOCTH
81 JIMHENHBIN U SKCTTIOHEHITUATbHBIN bubmoreka [{OK
poct https://m.edso0.ru/7f445516
bubmunorexa LIOK
82 CI103HBIC HPOLICHTEL https://m.edsoo.ru/7f43fe0e
bubmunorexa LIOK
83 CI10%KHbIC MPOLCHTHI https://m.edsoo.ru/7f4401a6
84 KoHnTponsHas paboTta o Teme bubmunorexa LIOK
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"YucmoBele IIOCIIEI0BaTEILHOCTA "

https://m.edsoo.ru/7f4404f8

[ToBTOpEHUe, 0600IICHNE U
CHCTEMAaTU3alus 3HaHUI. 3aIuCh,

85 CpaBHEHHE, JICUCTBHS C bubmorexa [JOK
. https://m.edso00.ru/7f445516
JCHUCTBUTEILHBIMH YHCITAMU,
YHCIIOBas IPsiMast
[ToBTOpEHue, 0600MIICHNE U
86 CHCTEMAaTH3aLIMs 3HAHUH. bu6mmoreka [IOK
[IpouenTsl, OTHOLIEHHS, https://m.edso0.ru/7f445516
MIPOTTOPITHH
[ToBTOpEeHue, 0600IICHNE U
87 CHUCTEeMaTU3alrs 3HaHH. bubnuotexa [JOK
Oxkpyrienue, mpuOIKEeHHE, https://m.edso0o.ru/7f445516
OTICHKA
[ToBTOpEeHuE, 0600IICHNE 1
88 cucreMarusanus 3HaHui. Pemienne bubnuoreka [JOK
TEKCTOBBIX 3aJ1a4 apuPMETHUECKUM https://m.edso0.ru/7f443b12
croco6om
[ToBTOpEeHue, 0600IIEHNE 1
89 cHucTeMaTh3aIys 3HaHui. Pemenune bu6moreka [IOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo0.ru/7f443cd4
croco6om
[ToBTOpEeHue, 0600IICHNE 1
90 cHucTeMaTh3aIys 3HaHui. Pemenne bu6moreka [IOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
criocobom
[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3allus 3HAaHHUH.
91 [IpeobOpazoBanue aredpanyecKux bubmorexa [TOK
N https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TIOITYCTUMbIE
3HAYCHUS
[ToBTOpEHUE, 0600IICHNE 1
CUCTEeMAaTH3aIlHs 3HAaHHH.
92 [IpeoOpazoBaHue aredpanyecKux bubmorexa [TOK
N https://m.edsoo.ru/7f444364
BBIPKEHUH, TIOTYCTHUMbIE
3HAUEHUS
[ToBTOpEHue, 06001IeHNE U
CUCTeMaTH3aIlHs 3HAaHHH.
93 [IpeobpazoBaHue anredpandeckux bubmmorexa LOK
. https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TIOTTYCTUMbIC
3HAUCHUS
[ToBTOpEHue, 0600MmIeHNE U
94 CUCTEMaTHU3aIus 3HAHUM. bubmmnorexa [JOK

[IpeoOpazoBanue anredpandecKux
BBIpAXKEHUH, I0MTyCTUMBbIE

https://m.edsoo.ru/7f444a94
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3HA4YCHUA

[ToBTOpEHUe, 0600IICHNE U

CHCTEMAaTHU3aLMs 3HAHUH. bubmunorexa LIOK
95 . 1
@yHKIUU: IOCTPOCHUE, CBOMCTBA https://m.edso0.ru/7f444c56

W3YYEHHBIX (DYHKIIHHA

[ToBTOpEHUe, 0600MIICHNE U

96 CHCTEMAaTH3aLIMs 3HAHUH. 1 bu6mmoreka [IOK
@yHKIUU: IOCTPOCHHUE, CBOMCTBA https://m.edsoo.ru/7f444f44

W3YYEHHBIX (DYHKIIHHA

97 Wrorosas koHTposbHas paboTa 1

[ToBTOpEeHue, 0600IICHNE U

98 cUCTEMaTU3alus 3HAHUMN. 1 bubnuoreka [JOK
@yHKIUU: IOCTPOCHHUE, CBOMCTBA https://m.edsoo.ru/7f44516a

W3Y4YEHHBIX (QYHKIUH

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUIA. bu6moreka [IOK
99 . 1
@yHKIMU: IOCTPOCHHE, CBOMCTBA https://m.edso0.ru/7f4452e6

W3Y4YEHHBIX QYHKIUN

[ToBTOpEeHuE, 0600IICHNE 1
100 CHUCTeMaTH3aIys 3HAHHH. 1 bubnuoteka [JOK
I'paduaeckoe pemenre ypaBHEHHUI https://m.edso0.ru/7f445516

U UX CUCTEM

[ToBTOpEeHuE, 0600IICHNE 1

101 CHUCTeMaTH3aIys 3HAHHH. 1 bubnuoteka [JOK
I'paduueckoe pemenrne ypaBHEHUI https://m.edso0.ru/7f445516
1 UX CUCTEM
102 O06o00IIeHNE B CHCTEMAaTH3aLIH 1 bubnuorexa [JOK
3HaHUU https://m.edso0.ru/7f445516
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOI'PAMME

Cucrema OLeHKH IVIAHUPYEMBIX Pe3y/1bTATOB

JUis  OLCHKM IUIAHMPYEMBIX  pE3yJbTaTOB JaHHOM IIPOrpaMMOM  IPENyCMOTPEHO
HCIIOJIb30BAHUE:

e BONPOCOB U 3alaHUM ISl CAMOCTOSITEJIbHOU MTOATOTOBKH;

e 3a/aHUM AJI1 NOATOTOBKU K UTOTOBOM aTTECTALlNN;

® TECTOBBIX 3aJaHUA JUI1 CAMOKOHTPOJIS;
Bupl KOHTpOIISE U pe3yabTaToB 00y4YeHHUs

1. Texymuii KOHTPOJIb

2. Temaruyeckuii KOHTPOIb

3. UroroBslil KOHTPOJIb
Mertoab! 1 (hOpMBI OPraHU3AH KOHTPOJIS

1. VYcrHsIii onpoc.

2. Mononornyeckasi popma yCTHOTO OTBETA.

3. TIucemeHHbIH ompoc:

a. MaremaTuuecKkuil JUKTaHT;
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b. CamocrostenbHas pabora;
c. KowntpospHas paboTa.
Oco0eHHOCTH KOHTPOJISI H OLICHKHU 110 MaTeMaTHKe

Texymuii KOHTPOJIb OCYIIECTBIIAECTCS KaK B MUCbMEHHOMN, TaK U B YCTHOH (opme mpu
BBITIOJTHEHUH 3aJIJaHHU B TETPa/Iu.

[TucbmeHHbIE PaOOTBI MOYKHO TPOBOJHMTH B BHUJE TECTOBBIX HIM CaMOCTOSTEIBHBIX
pabot Ha Oymare Bpems paGoThl B 3aBUCHMOCTH OT CIOKHOCTH padoTel 5-10 mmm 15-20
MUHYT Yypoka. IIpm 5TOM BO3MOKHO BBEIEHHE OIIGHKH «3a O0OIlee BIIEYATICHHUE OT
MUCHbMEHHOW paboTh» (aKKypaTHOCTb, OSCTETHWKA, YHCTOTa, U T.JA. ). OJTa OTMETKa
JOTIOJTHUTEIIBHAS U B )KypHAJ BBIHOCHUTCS TI0 JKEJIaHUIO peOCHKA.

WTOroBBIi KOHTPOJIH MPOBOIUTCS B (JOPME KOHTPOIBHBIX pabOT MPAKTHYECKOTO THIIA.
B stux paboTax ¢ Hadama OTAENHHO OIIEHMBAETCS BBHITIOJIHEHHE KaXKJIOTO 3aJaHMs, a 3aTeM
BBOJMTCSI UTOTOBast OTMETKA. [Ipu 3TOM HTOrOBast OTMETKA SIBIISIETCS HE CPEAHUM OallioM, a
OTIpEeNIeNIeTCSl C YY4eTOM TeX BHJOB 3aJIaHUi, KOTOpHIE /sl JAHHOW pPabOTHI SIBISIOTCS
OCHOBHBIMH.

OneHka 0TBETOB Y4YalIMXCH

OneHka — 3T0 OoNpe/iesieHue CTENEHH YCBOCHUS! YJalllUMKCS 3HAHUM, YMEHUI, HABBIKOB

B COOTBETCTBUU C TPeOOBAHUSIMH TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO CTaHAAPTA.
1. YCTHBIN OTBET OLIEHUBAETCS OTMETKOM «5», €CIIM yJaluics:

® TIOJTHO PacKpbUI COJep)KaHUE MaTepuaya B 00beMe, MPeTyCMOTPEHHOM MPOrpaMMOi U
YIEOHUKOM;

® WU3JOXKWI Marepual TPaMOTHBIM  SI3bIKOM B OMpPENEIIEHHOW  JIOTHYECKOH
MOCIIEIOBATEILHOCTH, TOYHO HCIIONB3YS CHEIHATbHYI0 TEPMUHOJIOTHIO U CHMBOJIUKY,

® [IPaBWJIHHO BBIMOJIHWI PUCYHKH, YEPTEKH, TPaQUKH, COMTyTCTBYIOIINE OTBETY;

® [OKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKHE TIOJOKEHUS KOHKPETHBIMU
npuMepaMy, MPUMEHSITh WX B HOBOM CUTyallud TMpPU BBIIOJHEHUU MPAKTUYECKOTO
3a/laHus;

® [IPOJIEMOHCTPUPOBA] YCBOEHHE paHEE W3YUYCHHBIX COIYTCTBYIOLIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOWYHBOCTD UCIOJIb3YEMBIX IIPU OTBETE YMEHUI U HaBBIKOB;

® OTBEYAJ CAMOCTOSITENLHO 0€3 HAaBOASIINX BOIIPOCOB YUUTEIIS;

® BO3MOXHBI OJJHAa-/IB€ HETOYHOCTH IMPH OCBEIIEHUH BTOPOCTEICHHBIX BOIPOCOB WM B
PHUCYHKAX, YepTekKax U T.J., KOTOPbIE YUEHUK JIETKO UCIPABUII IO 3aMEYaHUIO YUUTETIS.

2. OTBeT OIICHUBAETCS OTMETKOI «4», €Clii OH yIOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSAM Ha
OTMETKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

® B M3JI0)KCHHUH JOMYIIEHBI HEOObIIIHE MPOOEIbl, He HCKAa3HUBIINE COJIEP’KaHNEe OTBETA,

e JIOMYIIEHbl OJWH-I[BA HENOYETa IMPH OCBELIEHMH OCHOBHOIO COJAEpKaHHs OTBETa,
WCIIPABJICHHBIE [TOCIIC 3aMEUaHUs YUUTEs;

e JIOMYIIEHb OmIMOKa UM OoJjiee JBYX HEIOYETOB IPHU OCBEIIEHHWU BTOPOCTENEHHBIX
BOIIPOCOB WJIM B PHUCYHKax, 4epTekax U T.n., JIETKO HCIPABICHHBIX MO 3aMEYaHHIO
YUUTEIS.

3. OTMeTKa «3» CTaBUTCS B CIEAYIOIIUX CIy4Yasx:

® HEMOJHO WJIM HEMOCIEeNOBATEeIbHO PACKpPBITO COIEp)KaHHWE MaTepuasla, HO MOKa3aHo
o0miee NMOHMMaHWE BOIpPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOYHbIE IS
JaTbHENIIEero yCBOEHUs MPOrpaMMHOT0 MaTepHaa;

® UMEIUCh 3aTPyAHEHUS WM JOMYyIIEeHbl OHIMOKM B OINpENeNeHUN MOHATH,
UCIOJIb30BAHNU CIIEIMATIBLHON TEPMUHOJIOTHH, YEPTEeXaxX, BBIKIAJKaX, UCIPABICHHbIE
MOCJIE HECKOJIbKUX HAaBOJSAIIMX BOIIPOCOB YUUTEINS;

e yyaluiics He CIIPaBUJIICS C MPUMEHEHUEM TEOPUH B HOBOM CUTYaIlMM MPH BBIIOJHEHUN
MPAKTUYECKOTO 3aJ[aHUsl, HO BBIMOJIHUI 3a/1aHUs 003aTE€IBHOTO YPOBHS CI0KHOCTH IO
JTAaHHOM TeMe;

e 1pu 3HAHUH TEOPETUYECKOTO marepHaia BbIsIBIIEHA HeI0CTaTOYHas
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OneHKka KOHTPOJIbHBIX U CAMOCTOSATEIbHBIX MUCHbMEHHBIX PadoT



Ounenka "5" craBuTCH, €CJIH YUCHHK:
®  BBHINOJHWI paboTy 6e3 OmIMOOK M HETOUETOB B TPeOyeMOM Ha «OTJIMYHO» 00BEME;
® JOIMyCTHJ He 0oJiee OTHOTO HEJoYeTa B TPeOyeMOM Ha «OTIMYHO» 00BeME;
Ounenka "4" cTaBuTCS, €CJIM YYCHHK BbINOJHMI PadoTy NOJHOCTBHIO, HO JOIYCTHJI B
HeH:
e He Oojee OgHON HErpyOOW OMIMOKM M OJHOTO HelodeTa B TPeOyeMOM Ha «OTIMYHO»
o0BeEME;
e 1w He OoJiee TPeX HEAOYETOB B TPeOyeMOM Ha «OTIMYHO» 00beMe.
Ounenka "3" craBuTCS, €CJIM Y4eHUK NPABUIBLHO BbINIOJIHUJ He MeHee M0JIOBHHbI
padoThl W AOIMYCTHII:
e He OoJiee IBYX rpyObIX OMMOOK B TpeOyeMOM Ha «OTIIMYHOY» 00BEME;
e uu He OoJiee 0JTHOM rpy0oil M 0JHOM HErpyOoi OIIMOKK U OJJTHOTO HEJ0UETa;
e uu He OoJiee ABYX-TpeX HErpyObIX OmINOO0K;
® JUIM OJTHOM HETrpyOO¥ OMIMOKU U TPEX HEJOUETOB;
® WJIM IpU OTCYTCTBUU OIMIMOOK, HO MPU HAIMYUHU YETHIPEX-TIATH HEA0UYETOB.
Kputepuu BbicTaB/IeHHS OLIEHOK 32 POBEPOYHbIE TECThI
1. Kputepun BBICTAaBIEHHS OLIEHOK 3a TECT
e Bpewms BolnosHEHUS pabOThI: HA YCMOTPEHHUE YUUTEIIS.
e Omenka «5» - 100 — 90% mpaBUIIBHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - MeHee
50% mpaBUIIBHBIX OTBETOB.



IIpunoxenne Nel
TEMATHYECKHUE KOHTPOJIbBHO-UBMEPUTEJ/IbHBIE MATEPUAJIBI

7 KJacc.

@ Berauconre: —13-6+ 53,

BBoanasi KoHTpoOJILHasI padoTa.

Famymane wHene. 0T WecTol 9acTd 9TOr0 WHCIA OTHAIH BOCEMYH0 YACTh TAIVMAHHOTO YHCIA
i nonyuian 14, Hafgnme 3a1yMasHoe dHCIo.

Ha pucynke uzobpamens 3jauue
It cToAIee paaoM aepeso. Buicora
aepepa passa 10 s Kaxoea
(PUMEPHAA  BBICOTA  31aHuMA?
Oreer jafite 8 MeTpax.

@ Beauconre: 8.6-2 6-4.5,

Ha puarpassie NOKAIAHA CPeOHAA TEMOEpATYpa BoIvxa B CMONeHCKE B KLEOOM MEeCHle.
Mo BEPTHELTH YELIAHA TEMIEPATY A BOIVXA B Tpalycax LenscHs, no ropiiosTaTH — MECALEL
B kKoM MecHue nepBoro noayroqnd CpedHad TEMIEPATYPa Bo3ayya Oea caMoH BecoKoi?

25

20




@ HailnuTe muagenne suipamedis v - 4|+ |+ 11|48 npn x=-7.

Haner wena: 2.4, 4.2: 52 3.4 w 38 Tpr u3 HHX OTMEYEHE! HA KOOPOHHATHON OpaMoil ToukaMi
Po0n R

.
=

-
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YOTAHOBHTE COOTRETCTEHE MEHTY TOUKAMH W YHCIAMH.

TOYKH YUHCITA
Ay F 1y 24
B o ) 4z
By & 3 52
4) 34
5 38

B Tabnuie nng kasaoil To4kH YHEAEHATE HOMED COOTBETCTE YOI HHCA.

A|lB | B
Crreer:
b
@ Beraucnnre: 4:E+31-[i—3EJ.
19 5 L1z 24

@ B rpyome vaures 23 cTvIEHTOR, HI HHX 13 venoBer coanm 3a9ér no skoHosike 15 caanm sauér
[0 AHCTHHCKOMY AILIEY.

BrifepiTe YTBEp®ACHHS, KOTOPLIE BEpHE] OfH VEASAHHELY YCIOBHAN.

1} B ooroil rpynme vafizéres 11 cryaenTon, He cAaBmME i 0QHOTO HE ¥THX JBYY 1auéTon,

2) Xora Ol 5 crygeHToR  HT OTOH  IpVIORL COANH 34ETR M N0 SKOHOMMEE,
i [0 AHCTHACKOMY AILIKY.

3} Medewe 16 cryoeHTOR W3 9TOH rpvOOEL cOand 3a4éTEl W 00 IKOHOMHEE,
i 0 AHFTRACKOMY A3RIKY.

4) B oroill rpynmne nalinérea 15 oTyaeHToR, KOTOPLIE He COLTH 3a498T No aHrTHickoMy SIkEY,
HO AT 3AMET 0 IKOHOMHEE.

B oTBeTe 3AMHIIHTE HOMEPA BRIDPAHHEIN YTBePHIeHHIL

Cymma Tpéx uncen passa 1700 [Teppoe uneno coctapnaer 13% 1ol cymmel Bropoe dHcI0 B NATE
pas Dovteie nepeoro. Hadimnrme tperse wHieno.

@ Cama 1 Kocrd no odepei BeMEPEHBAKT 00 ofHol mindpe 1 yncna 437215, noka He oCcTaHeTes

TpéxiHauHoe YHcno. Cama HAYHHART, H €70 341843 — COENATh 9T0 TPEXIHAMHOS WHCI0 KAK MOGKHO

medbie. A Kocrs xouet, arofiel TpéxaHayHoe 1acao Ouio kak sMomnao Soneime. Mowmer am Cama
MOV TE YHCT0 MeHElies 366, kak Ok 4 aeicTeosan Kocta?

KounTtpoJsbHas padora no teme '"PannonajabHbie ynciaa'

1. Hafigure aHasMeHHe BLIPAREHTA?
n :-n.?-?.n:(_ﬁ]-, 2) [al_zi].[_1i]_
a9 =3 12 17
2. BacrerSonoM sanHMmaetca 48 sweaoner. Koawsectro weno-

7
EEH, JAHAMAKWIHYXCA BoaeifonoM, cocTagnAeT E KOoaHse-

¢TEA 3aHHMAMEXCcA Gackerbonom u T % wRomHwecTEA 38-
HEMAWIMAXcA (yTionoM. CHOIBKG Mel0BEH ZAHHMAETCR
eoneiifonos u cronsro — Qrhonom?

4. B neproM AmHEe uiao & § pas Goaslle MAHJAPHHOE, 1
B0 BTOpoM. Korga Ha mepBoro AOMEA BIATH 25 Kr MaH?
pHHORB, & Bo BTOopol momosmam emé 15 kr, To B ofo
ANHEAX MAHJADHHOE CTAA0 NOPOERY. CRONLKO BHIOTDa
MOE MAHZAPHHOE GBING B Ka®I0M ANIHEEe EHadane?

5. PemnTe YpaBHEHWE:
1,2(5¢ — 2) =8 — (10,4 — 6.



KonTpoabHnas padora no reme "Anredpanyeckue BpIpakeHus"

1_ Haiignte apavenue aapamenna 3,5 - 9% - 44
[Mpercrasere B BUIe cTeneHn BRIPAMEHITE o .8
o DAt At e o ELL
l'lpr..s.cnmb'n: B BHAE MUOFOMIEND CTAHIAPTHOTD BHAA BEPameHHE
3_ {97 = By + 70— (S + 2y - 1),

"P’L‘.‘J.L'I'dl.!h'l"." I BAIC MHOMOYICHD Bl D cHRC:

1) Tmim® — Bm* + 0, 3) (5m — 4n)(hm + Bn);
4, 2 {x-2)2r+3) 4) (y + 3)(y* + y = 6).
npr.'m:l“a.um'e B BHAS MIOGIUASHA BhipaseHNe!
1) %+ 9% B (mm = Ty + 70
5_ 29 {Ba - Bh)% 4] (G + 100 108 — Ga).

PaamomWTe Ha MEOBHTCIN
lie?=1; 3) 264° - 4:
6. ZiaF—dr+d 41 366 - 60ab + 56

KonTpoabHas pabora no reme "JIuneiinble ypaBHenus"

Pemsrre ypanueHme:
1. Dox-8=detl 2)0 - T(x+3) =5 dx.

B neprom ampke Geao n 5 pad Goaeme abook, yem po sropom. Kora ms
NEPROTS AMER BRAAN 7 KF 080K, 4 B0 RTOROGH fobanitn 5 6T, To B Ame-
Eax AGMOK cTA0 nopoHy. CEOABKO EILIOMPAMMOBR AGI0K GRLI0 B KAKAOM
2' MIMKE CHasAT
T T r+3y =13
Peimmme MeTogoM MOACTANOBEN CHCTEMY YRARHEHH
2+ y = 6.

2r 43y =7,
Peurne MeTOA0M COOMEHIE CHOTEMY YPaBHERHE

Tr—8y =1L
3a 5 kr orypuos # 4 KF DoMagoped JaniaTHaR 220 b CRoABKS CTONT KR
AOTPAMM OTYPUOR M CROABKG CTONT KHIOTPAMM MoMuacpon, ecin 4 kr
5. onpuce aopose sarorpasua nomiaopos sa 5 p.?

KontpoabsHas pa6ora no teme "Koopaunarsl u rpadpuxu. @ynxkuun"

1. @yukums saaaua opanodt y = <2x + 5 Onpegeante:
I} anawenme yHEIHH, ECTH IHAYEHHE APTYMENTD PABHO
2) anaueHNE APIVMEHTA, NPH KOTOROM IHadeiie Jyiikuun passo 5;

3} npoxoanT mn rpadioe gyEKUME depea Touky 8 (-1 5).
2. Mocrpofre rpadme dyaxnm g = Gr - 4. [Tomayace rpaderos, waii
AWTE

1) amaqenne dwnrmng, eor 3HAMCHUE APTYMCHTa pasHo 1;
2} apAYEHNE APIYVMEHT, TPH KOTOROM 3HAMEHIE QiVHEIHHE PARHO 6.

3. He BRNOAINA NOCTPOEHHMA, HAINTE EOODANHATE TOHEH NEPECe eHuT
rpadmea gyarmmn g = 0,2y — 10 ¢ ocemm woopmmaT.

4. Mpy sakom awavesnn f rpadug dyskunn ¥ = v — 15 npoxoadr yepes
Toury O (-2, -8)7

1
S, eChH XS4,
5. MocTpoitte rpadmx dyrwkumnn =42 "

2 ecan x =4

HNroroBasi KOHTpoIbLHAsA padoTa.



i, ¥npocture BmpakeHnc {5a - 2)° — (3a + 1}a + h).
2, Pasaosume Ha MEQHNTCAH:

1) Smint — 48mip  2) %l + 12vy + 1242

3 I'padimx dvHEIHN i = ke +

B nepeeeraet oon kooporiaT s roukax O (07 15)

w I {=5; 0). Hafiaure anavuenna & u b

Pewnare cucremy ypasnenmii {

Hafiaure wermpe nocien
NPOHABCACHHE NEPBOTG W

=Sy =-5
Sy -2y =11

[OEATEALHBIX Hﬁ'r}'Pﬂ.l'lel.vlJi WHOTY TaKMX, YTo
TPETREND W3 STHX dHced Ha 17 MeHbine npous-

BEASHHA BTODOGID B HCTREPTON.
6. Pemure vpasHeine 1° + §° + 4y - By + 20 =10,

8 kiaacce

Bxoanasi KOHTpOIBbHAs padoTa.

At
@ Hafianre HaueHHE BRIpA#EHHA b : [i . .
3

1 5

(;} Haiinure suauenne sapasenna 3,8+ 2.04:1.7.

@ CorpyaHik HeROTOpO§

dupser 29 wooma 2009 roma npoeEn onpoc cpedd KOATEr W COoCTaBRH

TAGNELY, B KOTOPOE, NoMHso GasEIHE, WMeHH, OTHECTRA M IHA okIeHH, YEAIAN NONHOE THCID
JET Ha JEHE OOPOCE {BOAPACT).

DHO Jens posaenss Boapact
Inebos Anekceld Muxalinoniy 12 Hoabpa 31
Pasannes [Masen Esrenseniny 3 okTROpA 43
[Mandunoea Enena Meoprinesya f aBrycTa 7
[abpuensan Ceretnana Muxaiinosna 20 okTabpa 29
Ponanos Hies Tpadonosig 5 dhenpana 24
Koronckas PHmna KoucTaHTHHOBHA 18 man 54

B karoM rogy poaniack

[Maudmanoea Enena Neopriueeqa?

Camonér, Haxogsumiics B nonére, npeononesast 1200 metpos 3a kamavei cexyveny. Brpaiire
CEOPOCTE CAMOTETE B KIUIOMETPAX B 4aC.

@ [ps neperoge fexens
KOMHCCHA B pasMepe

BIX CPENCTE ¢ DAHKOBCKOTO CHETa HA CHéT B JpYroM OAHKE BIHMAeTCH
22% or cyssil nepesoda. Ckogeko  pyiael  CocTaRHT  KOMHCCHA

npu nepesoge 12 (00 pyvboeii?

IMpH BIBLIIHEAHHH HHBOTHEIN B 300MAPKE BEACHHIOCE, ST0 ICB TAKENES TOPHITEL, KEHTYPY Jerde
NEEA, & TENap Nerde Fopunk.
BriffepuTe BepHEE VTREPAICHHA H JANHIIHTE B OTBETE HX HOMEPA.

1} Kenrypy Tamense Nkea.
2y Denapa Tasense bea.

3y Jlee comuiil TRARENEH
4) Tlemapa nerde Nsea.

H3 BCEX 3THX MKHBOTHEIX.




@ Ha AHarpaMme npeacTapieHa J1u-:|.'ll.‘1pma|u1u 0 MOKYOHAN, COSMAHHBIX B HHTEPHET-MaraivHax
HEKOTOPOTD Fopo/ll B BeXOAHERE JHH. Beero 3a sexoasee Opno copepiiese B0 00 nokynok.

Onesna

MIERTpOHEEA
ives
Torape: na gosa

Hpagyers mrranas

On AENHTE MO JHAI MME, CEMIBRO NPHMEPHO NOKYNOK OTHOCHTCA K KATCTOpPHHE wEKT HHEd®.
¥

,f"d;‘j Ipadmis dyvekunn v =2, 7x +b NpoxoanT depes touky (9 10). Hailnure uncno b,
\

G) Penmire vpasuene 2y -3 x-3)=12,

@ [MpounTaiiTe TEKCT.

,.'1]'.51' ORPGCKN MEMLLIITYECKILY ﬂ{m‘;’.‘.\f}!ﬂh’.'ﬂh‘ff AMHEMCHE ROTENWUIMBCE  KEHCRIBMD,  AEAHPHBLY
LA IR PICTTBLTRMIEN M KNI CRT KIMICRCRT VAR H.I'.:'!I‘ CRFMICKE KHCRThMY ROAVIREMCA
.l'h’.'||'.'|:|'|'§|'|'I'J.1rL'I|'J|'Hn'!.|' W MMATCRSI IO HQCKN, r:l.:J.'.'nm'.'{.rn:m_uu'e I wn .F\}'NJ.'IM FROSD,  BOIHITKONIN
FOIERE Ml SEPIITHKA TN B ROSEPREROCIRTL. H"’.IH UCH T PRI SRR ER00 BeTViaemeR Doree
[HISHOMERNBLW, MO ID 8 0N CTVOE E00Th wedocmans HELTHR HE RENIKTATTURISRERT IE302H 1T E
MECHIL n.l'.:'ll' WCTHAT IO ERNIE JAIC UTHRETA WOMCHD JEfNTRCR OO0 1 JRHAEMONE CTOR KERICKIL
Ok HA TR KEACKN MEDRENTICH.

Dépop CTENAHOBHY XOMET MOKPRCHTE METALIMYeCKHA mHeT pasvepon 360 cm Ha 1530 cm ¢ odenx
CTOPOH, TPH 9TOM OH OOOEIYETCH TONBKO KHCTEK. CpefHsA TONMHHA CO08 KPACKH ¥V HEro
nonyeasTed 0,8 sisi. NBaTHT IH émy Beipa kpackd odeéuom 8 07 Hasectho, smo s | nwrpe

.
TR e

@ Haiinure sHavenne pupamenns (o + 707 - Tid +8) npu  =0,7.

@ OraeTeTe i NOOMHIIITE Ha KOOPOHHATHOR npasMoi TodKi .-1|:— 2 %) (421w O[-2,65).

KonTpoabHasi padora nmo remam ""KBagparubie kopau. Crenenu'

1. Pemwre rpagaueckn ypaeRenne 12+ dx + 2 =0,
2. VIpoeTuTe BRIpANKENHE:
1) T2 - 3.8 + 418;
o 8 21."5_—3
a=3 ’
3. CpassnTe uyncna 742 u 6.3
4. BuuecnTe MEGHRATEIE Ha-T0] SHAKA KODHA:
1) /50, ecam b = O
2) -t
3 \'I?II-'“. ecnm b > 0,
3. OceofoIHTECE 0T MPPATHOHATRHOCTH B SJEAMEHATEAR ApoG:
1) - g
26 W14 -2
HafianTe aHAMEHHE B PAHEHRA:
]2‘| "
6] "
78 .79
2) ——

718

162 -|

5 B - (-s4)"?
6 ) a6

KonTpoabHas pabora no teme ""Anredpanyeckasi Apoon"



BrIDoIHATE SeiCTDHA;

Brinoannre neficTam:
Byt [ )
F o | 1Ba%y® |

2) ':ij' 2 (24a¥cB);

Gy -50 xf 25
r+B "2y +16"
4) 5%-10  4r+28
2_ 2 eldr+qs -2 °
¥ODOCTHTE BRIDAMREHME: -
1) o644, aP-4p  TT-11x
rldr e 4l rFdra16 0 0x+7

2 (=] _BaLT, B

3 ba+l a-1J)"1-g*"

3)

KountpoJabHas pa6ora no teme "KBagpaTubie ypaBHenusi. KBaaparnblii Tpexuien"

1. Pemure YpaRASHIE:
1) Tx2-21=10
2) 5x? 4B =10
) rPex=42=1k
4) Ta? -2x-8=0
5) 2x% —Br+11=0;
6) 1622 -Br+1=0,

o —Ba -2
Corpatate gpobfs ———— |
2 e af —Ba+ B

Muaronass OpaMoyroasuves Ha 8 cw Gonnme ogHofl M3 6ro
cropor 1 Ea 4 em Goaeme apyroit. Hafigure cTopOHb NRANMG-
3, YIOALNEHKEA.

Pemwre yparrenme:

1) 2 —24x% - 26 = Oy

4. 2)(x-10x-5Mx+3)x+T7) =135,

Maccamuperui TOBEI TPOXOANT pACCTOAENE, pasmoe 130 Kk,
Ha 1 u GEICTpes, YeMm TORAPHEIR. Hafinmme cropocTs Rammoro
Noeags, ecad CHOPOCTE TOBAPHOTO Doeaga Ha 20 KM /4 Menkmme
5. CHODOCTH [TACCAHMDOROND.

KonTtpoabsnas pabora no remam ""HepaBencrBa. Cucrembl ypapHeHHH'"
Haltigure MmAE0MECTES pelleHHl HEDADEHCTHA:
1) 3x = 5(6 - 1) > 6 + Tx — 4k
2y {x— OKx = 3) < B + (x - 3)%
g E_-:I__X—E{-J.+S

A w0 b P

4 T 14
Pe - . e“ane TR el 5 L
IHTE CHETEMY HEPHaBE 4(x+5) 7 0xr—T.
" {|.1- — 4 = &,
ABMEHE
Pemmnre cucTeMy YRan |1y + 2;; =9,
it [y = 2% = dux,
HeHH 4
Pemare rpadeqec il CHCTEMY VRAR |2x -y = 8.
- j.:.-“ + Gay + 9y =16,
ABHEHH
5 PemwnTe cucTeEMY YV Py

HTorosasi kKOHTpoJIbHAsI padoTa



1. Ilpeacrassre B Buge crenenn supamenne (M%) :m3,

lCoxpavmnpoﬁsM.
b -125
3. JIOK&KHTEe TOXMILCTBO
l" @ - 3-8 J.0-80 .. '3
\a® - 26 a’~10a+25J'(n 5 a+5’

4. Tepewniit pabounit warorormn 120 gersaeit, a sTopol —
144 perany. [Mepseiit pabounit narotTasausan B yac 1a 4 gera-
an Goawe, yem wropoit, u paGoran Ha 3 4 MeHbIIe BTOPOTO.
Croasxo geranei naroTasIeBat 3a 1 4 xamasnit pabounia?

5. Pemnre ypasHerue (Vx-6)(22* —x-15)=0.

9 KIIACC

KonTposbHast pador (cTapToBasi IMarHOCTHKA)

1 Haiignre sHauenne pripakenns 5,202,317 -6,37).
2 Peunire vpapsenne 5x—25+2" =17+13x

B mkone OTEpLITEl QBe COOPTHEHLIE CEKUMH N0 HACTONBHOMY TEHHHCY M [0 WAXMATAM.

FAHHMATECE MOEHO TONLKO B OJHOA W3 HHX. YHCIO WKOMEHHKOR, SAHHMARMANCE B CeKLHH

[0 HACTONRHOMY  TEHHHCY, OTHOCHTCH K YHCOY  WKOAEHHKOR, JGHHMAIOIHXCH B CEKLHH

no waxMaras, kak 78, CKONEKD WKOIEHHKDE SAHHMAKTCA B CEKIHN N0 WIAXMATAM, SCIH BCErD
3, BABYX COKUMAX HHHMAIOTCA 30 mkonsakoaT

)
Haiianre KoopIHHATE TOUKR NEPECEUeH it npaxodl _]'—;.‘l.’ 14 ¢ oceo O,

OrameThTe Ha KoopIHHATHOR mpasoi dicio 542,

Oreet:

7 Th
Haiianre 3HAYEHHE BRIPAHSHHA ——— mpH a=-—4,5 0 b=,

6 a =9 a-3

CroMmocTs npoeila B 20ekTpdke coctapnser 240 py@neil. IkonsHHeas npeiocTiBifercs
cknnka 5006 Croaeke pyined 0yner crodTe DHIET HA AMEKTPHYUEY A0 [MKOIBHHED [OCIHE
7. TOADPONAHHA NPOE3Ta Ha 15%7

KonTposbHasi padora mo teme "YpaBHeHHs ¢ 0HOI nepeMeHHOMH"

1. Pewwute ypaBHeHue. Ecniv ypaBHEHME nmeeT bonee 0AHOrO KOPHS, B OTBET 3anuLInTe
MEHbLUWNI U3 KOPHEN:
a)-9+x=3x-7; 6) 4x° — 3x+7=2x" +x+7.

2. Pewwute ypaBHeHue.
a)x® —81x = 0; 6) 4x> —x*+36-9x = 0;



3. Pewunte BuKBagpaTHOE ypaBHEHME:

a) x* +6x2-27 = 0;

5. Pewwute apobHOe pauMoHabHOE YypaBHEHME:
5 30

+ =
x=1 x+1

a) 5;

Kontposbnast padora no teme "Cucremsbl ypapHenui'
1. Pewwute rpadmyeckm cuctemy ypaBHeHUN

Xy =4,
2X—y=-2.

2. Pewwute cuctemy ypaBHeHWit:

2x -3y =7, x* +y? =25,
a) 6)

15x+3y =10. " |x+y=7.

3. Mnowagb NpPAMOYrofibHMKa paBHa 36cm’, a ero nepumeTp — 24cm. HaliauTe CTOpPOHbI
NPAMOYro/ibHUKA.

4. NocTpoiiTe rpaduK ypaBHeHwa (3x+2)(y+x>-4)=0

5(x+ y)+4xy = 32,
xy(x+y)=12.

5. PewunTte cuctemy ypaBHeHUM {
KonTpoabHasi pabora no teme ""HepaBencrsa'
1 PewwuTe HepaBeHCTBO:
a)-3—-x>4x+7; 6) 5(8+x) <10.
2. PewunTe HepaBeHCTBO:
aA)(x—4)(x—6)>0; 6)x>+64>0; 8B) x*><-11x —24.
3. PewnTe cuctemy HepaBeHCTB:

){x—4,320. 6){x2+x—12S0_ ) {x2+6x—40<0
x+5<10’ 8+2x<0 '’ x2+3x—18=0

KonTtpoabHas padora nmo reme "®@ynkuun'



1. ®yuxuns aagana Gopmyaoii f(r) = %x’ + 3x. Haiimare:

1) f(2) u f(-1); 2) ayau QyHRUMHA.
2. Hattgnre obnacts onpegenienua QyHKRIHI:

2
1) fip)es X AL,
) f(0) 2% —10x + 24

2) f(x)=Vx+5+ X,G e
3.  Illoctpoiire rpadmx dysxuun f(x) = 22 + 2v — 8. Henoms-
aya rpadnr, Hadaure:
1) obnacrs anaksenuit fanEod DyHKIHK;
2) npoMexyTOR BOSpacTANKA (DYHKIHN;
3) muOXecTBO pemenuit nepanencrsa f(x) > 0.
4.  Toecrpolire rpaduk Qynemms:
1) f(x)=Jx-3; 2) f(x)=x -3.
5. Ilpu xagnX 3HAYEHHAX P ¥ ¢ REPIIHHA NApaBOTLI
¥ =x*+ px + q naxomwres » Touxe A(-d4; 6)?

KonTpoabHasi padora no teme "UnciioBbie mociaea0BaTeIbHOCTH "

i Haiigure “eTHIpHAAUATHIN WIEH H CyMMYy ABAJLATH OEP-
BLX YICHOB apH@MerdyeckoRt nporpeccun (a,), ecan
@ =2 mna,=>5

2.  Halipare nATRH 4ieR H CYMMY YeTHIPEX NEPREIX WIEHOB
reomerpideckoit nporpeccun (4, ), ecmn b = 27, a suame-

namsq:%.

3. Hajtaure cymmy OeckoHeuHoll reoMeTpHYecKoH mporpec-
cnu 28, -14, 7, ... .

4. Hafizure noMep wiena apudmernueckoil nporpecenu (4,),
]:iannoro 7,3, ecan o, =10,3, a paswocTh nporpeccHn

= -0,5.

5. Kaxue IBa YHCIa HAZO BCTABATS Meaay Yucaamu 2,5 u 20,
9To0Ll OHM BMECTE C JAMMBIMM YHCIaME 06PAIOBAAM IeO-
METPHYECKYIO mporpeccuio?

6. Ilpn xaxoM SHAYEHMM ¥ JHAYEHWS Bepawemuid 21 + 6,
x + T u x + 4 6yayr nocregosaTeALHMMH YISHAMI reo-
merpuueckoit nporpeccsn? Hafignre wrenwm aro# npo-
IPecCHH.

7.  Hadiaure cymmy Beex HATYPANLHBIX WHCeN, KpaTHEIX 6, Ko~
ropute Goapmwe 100 i mersme 200.

HNrorosasi KOHTpPOIbLHAA padoTa

Pemmre gepasencrso T(2x —3) < 10x +19,

Hocrpoitre rpadpux dysrmun v =5 + 4x — x% Iloasaysce

rpauroM, HaRAHTE:

1) npomexyTOK BO3pACTAENA DYHRIHN;

2) MHEOKECTBO pemenyit nepasencrsa 5+ 4x — x% 2 0.

X-y=3,

x2—xy-22 =1.

4. Halfizure cyMMy AsagunaTi HepsLIX SIeHOB apndmernyde-
cxoit nporpeccun (a,), ecan a; = -0,8, @y, =-5.

5. [Imoe palounx MOryT BMecTe BLIIOJHNTE HEXKOTOPOE 3a1a-

uue 38 4 aaa. Ecan Tper) safaMmus BLIIOAHKT HepB.Lii pa-

Goumit, a 3aTeM ero 3aMeENRT BTOPOil, TO Beé aananue Gyner

BRINOAHERO 38 10 auelt. 3a croabKO AHeR MOMET BHEINO-

HMTH 9T0 3aaHNE RAKAKIN M3 HEX CAMOCTOATEALHO?

&

3. Pemmre cacreMy ypasHemii {
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