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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHusA: OHAa OOeCreYMBaeT HW3Y4YEHUE [JPYTruxX AUCIUIUIMH, Kak
€CTECTBEHHO-HAYYHOr0, TaK M TyMaHUTApPHOTO IIMKIOB, €€ OCBOCHHUE
HEOOXOAMMO JUIsl TPOAOJKEHUST 00pa3oBaHMsI W B TIOBCEAHEBHOW JKHU3HHU.
Pa3Butne y oOydarommxcs HAy4YHBIX MPEACTABICHUA O MPOUCXOKICHUH H
CYIIHOCTH alireOpandyeckux adCTpakiiuii, Coco0e OTpakeHHs] MAaTEeMAaTHYECKOU
HayKOW SIBJICHUU M MPOLIECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMaTUYECKOTO
MOJEIUPOBAaHUS B HAyYHOM TIO3HAHMM M B TMPAKTUKE CIOCOOCTBYET
GOpMHpPOBAHUIO  HAYYHOTO  MHPOBO33PEHHMS M  KA4yeCTB  MBIIUICHHUS,
HEOOXOIMMBIX JUIS aJanTallik B COBpEeMEHHOM (P POoBOM obmecTBe. M3yueHne
anreOpbl 00ecreuynBaeT pa3BUTHE YMEHHsS HaAOJt0/aTh, CPAaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIILICHUS,  CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBHS U BBIBOJIbI, (POPMYJIUPOBATH
yTBepkaeHns. OCBOeHHE Kypca anreOpbl 00eCTIeUnBaAET PA3BUTHE JIOTHYECKOTO
MBIIJIEHNS OOYYaloIUXCs: OHU HMCHIOJB3YIOT JCNYKTUBHBIE W WHAYKTHUBHBIC
paccyJieHus, o000IIeHre U KOHKPETU3alKio, a0CTparupoBaHue U aHAJIOTHIO.
OOydenue anreOpe NpeAnojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSATEIBHOU
NEATENHPHOCTH OOYYaIONUXCsl, MOATOMY CaMOCTOSITEIbHOE peIIeHHue 3a/1a4
SBIIICTCS pean3alueii 1esTeIbHOCTHOTO MPUHITUIIA 00yYEeHUSI.

B crpykrype mporpammbl yuyeOHOro Kypca «Anredpa» Ajis OCHOBHOIO
oOmero  00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT  COJEpKaTeIbHO-
METOUYECKHE TUHUU: «HHucTa U BEIYUCICHU», « AJTeOpandecKue BRIPAKCHUSY,
«YpaBHeHUsI U HepaBeHCTBA», «DyHkumm». Kaxnas U3 3TUX conepKaTenbHO-
METOJUYECKUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca,
B3aMMOJICUCTBYS C APYTUMH €ro JUHUSIMHU. B Xoae m3ydeHus: yueOHOro Kypca
O00y4YaroIIMMCsl IPUXOJAUTCS JJIOTUYECKHU PACCY’KJaTh, UCIOIb30BaTh TEOPETUKO-
MHOYXECTBEHHBIH s3bIK. B CBSI3U € 3TUM B TporpaMmy yueOHOTO Kypca «Anredpa
BKJIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX
paszenax MaTreMaTH4ecKoro oOpa30BaHUS M CIHOCOOCTBYIOIIUE OBJIAJICHUIO
OOyYarOIIMMHUCS ~ OCHOB  YHHMBEPCAJIBHOIO  MAaTEMaTUYECKOro  SI3bIKA.
ConepxaTelbHOM M CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpar
SBJISIETCS €F0 UHTETPUPOBAHHBIN XapakTep.

Conepxxanue JMHUUA «YuClna W BBIYKCICHUSD CIIYKUT OCHOBOM A
JTATbHEHIIETO N3YYCHHsI MAaTeMaTHKH, CITOCOOCTBYET PA3BUTHIO Y 00yUaIONTUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MTOJIB30BATHCS aITOPUTMaMH,
a TaKkKe MNPUOOPETEHHUIO MPAKTHUUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPAMOHAIBHBIMU YHCIAMH,



dbopMupoBaHUEM TIPEACTABICHUM O JACHCTBUTEIILHOM 4YHUCJE. 3aBeplIeHUE
OCBOEHUS YHCIIOBOM JIMHUU OTHECEHO K CpeHeMy oO1ieMy 00pa3oBaHHIO.

Copepxanue JByX ainreOpandeckux JHUHUN — «AnreOpandeckue
BBIPAKEHUS» U «YPaBHEHHUSA U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y
00yJaroIuxcss MaTeMaTHIECKOTO arnmapaTa, He0OX0IUMOTO ISl PEeIIeHuUs 3a1ad
MaTEMaTHUKH, CMEXKHBIX MPEIMETOB M TMPAKTUKO-OPUECHTUPOBAHHBIX 3amad. Ha
YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl y4eOHBbI MaTepHasl TPYIIUPYETCs
BOKPYT palMOHAIBHBIX BBIpAXEHUH. Anredpa JAEeMOHCTPUPYET 3HAYCHHE
MaTE€MaTHUKH KaK sI3bIKa JUIsl TOCTPOCHHSI MaTeMaTHYECKUX MOJIEJIEH, ONMUCaHUs
MPOLIECCOB U SIBJIEHUM peanbHOTro Mupa. B 3amaum oOydeHus anredpe BXOIAT
TaK)Ke JaJbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBINIJICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, IS OCBOCHHS Kypca HH(POPMATHUKH, W OBJIAJCHUE HABBIKAMHU
NeAYKTUBHBIX  paccyxaeHuil.  IIpeoOpa3zoBanne  CHUMBOJIBHBIX  (Hopm
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUs, CIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conmepxanne  (yHKIMOHANBHO-TPA(UUECKON JWHUM  HAIENEeHO Ha
noJiydeHue  OOydaloImUMHCS 3HAHUA O (QYHKIUAX KaK  BaKHEHIIEH
MaTEMaTUYECKOM MOJENU I ONMUCAaHUS M MCCIENOBaHUS Pa3HOOOPa3HbIX
MPOIIECCOB M SBJIGHWM B TMpupoae H oOmecTBe. M3ydeHwe watepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarolIMXcsi YMEHHUs MCIOJIb30BaTh pas3IMyHbIC
BBIPA3UTENBHBIC CPEJICTBA SI3bIKA MATEMAaTHKU — CIIOBECHBIC, CUMBOJIMYECKHE,
rpadudeckne, BHOCUT BKJIaA B (OPMHPOBAHHWE TIPEICTABICHUNA O POJH
MaTEeMaTHUKH B Pa3BUTUU ITUBWIIN3AINHI U KYJIBTYPHIL.

CornacHo y4yeOHOMYy IIaHy B 7-9 kjaccax u3yd4aeTcsi y4eOHbIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieibl COACPIKAHUS:
«Uucma ¥ BBMHCICHUS», «ANTreOpandecKue BBIPAKCHUS», «YPaBHEHUS W
HEPaBEHCTBa», « DYHKIHI.

Ha u3ydenue yueOHOTrO0 Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiiacce
— 102 gaca (3 4gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henemno), B 9
kimacce — 102 gaca (3 yaca B HEZIEIH0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroi. IloHATHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBHUS €
palrOHAIbHBIMU YKCIIaMH. Pelenne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpooOu.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpeieNieHus, 3anuch 00abmuX uncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHbie  3aBUCMMOCTH, B TOM 4YHClIe TpsMas W oOpaTHas
MIPONOPLUHOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HA4YEHUS NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIBI COKPALIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHrne MHOIOYJIEHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHWs, IpaBuja MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOIO
ypaBHEHMUS, pEIIEHUE JIMHEIHBIX ypaBHEHUN. COCTaBIICHHE YPAaBHEHHI IO YCIOBUIO
3a7a4M. Pelienue TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneliHoe ypaBHEHUE C IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHMU C JAByMs INEPEMEHHBIMU. PerieHue cucrem ypaBHEHHM
criocoOoM 1oacTaHoOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO CUCTEM
YpPaBHEHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsitMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, oc OX u Oy. Alcuucca u opauHaTa
TOUYKM Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYITIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHKImm.
CroiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk ¢pynkuum y = [X|.
['paduueckoe perieHre JMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPAaBHEHHI.

IINIAHUPYEMBIE  PE3YJbBTATBI OCBOEHHA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJbTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opay XapaKTepHU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIOJB30BAHUIO DTHUX
JOCTHKEHUM B JIPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN I'paKJlaHWHA U pealiu3allii €ro
npaB, TMPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (DyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXAEHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEUICHUM NPAKTUYECKUX 3ajaad
MAaTEMAaTUYECKOW HAIPABIEHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TMPOTSDKCHUHM BCEHM JKU3HU I YCHEIIHOW TpodeccruoHaIbHOM
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHUBHUIYATHHOU TPAEKTOPUH 00pa30BaHMsI M )KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/lad, PEUICHUM, pacCyKJCHHM, YMEHUIO BUJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:



OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKa, IIPUPOJIBI U
oOmiecTBa, MOHMMAaHWEM MAaTEMaTHYECKOM HAyKd Kak c@epbl dYeIoBEUYECKOM
JIESITEIIbHOCTH, 3TAoOB €€ Pa3BUTUS Y 3HAYUMMOCTH I Pa3BUTHUS LMBUIIA3ALUU,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHHUSI MHPA, OBJAJCHHEM MPOCTECHMIIMMHM HABBIKAMHU HCCJIEA0BATEIbCKOU
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, (popMHUpPOBaAHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArOMOJIy YU :

TOTOBHOCTBIO TNPUMEHATh MAaTEMaTUYECKUE 3HAHWUS B HHTEpPECax CBOETO
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KW3HU  (3I0pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryispHas ¢uzndeckas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAaKOI'0 K€ MpaBa JAPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTALIMEN HA MPUMEHEHUE MATEMATHUYECKUX 3HAHUM ISl pEIICHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH CpeJibl, TUITAHUPOBAHHUS MTOCTYIIKOB M OLICHKH
HX BO3MOYKHBIX TOCJICJICTBUH JIJIsl OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTbHOTO
XapakKTepa AKOJOTHUECKUX IPOOJIeM U IyTeH UX PEIICHUS;

8) ajanranusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpenasbi:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIEC
YMEHHE YUYUTBCS Yy JIPYyTHX JIIOJICH, MPUOOpeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUpPOBAHMHM HOBBIX 3HAHHUH, B TOM YHCIE
bopMyIIHpPOBaTh WUJEH, IIOHITHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIIeHUs W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjornueckue AeiicTBUA:
e BBISBJIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWWA MEXIy MOHITHIMH, (HOPMYIUPOBATH



OTpEe/ACNCHUs]  TOHSTHH, YCTAaHABIMBATH CYIIECTBEHHBI  IpPHU3HAK
KJIaccu(puKanyuu, OCHOBAaHWS JIsi OOOOIIEHUS M CPAaBHEHHWS, KPUTECPUU
POBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPUTEIbHbIE W OTpHIATEIbHBIC, €IUHUYHBIC, YacTHBIE W 0OIIue,
YCJIOBHBIE;

BBISIBJISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHHUSIX M YTBEPXKICHUSX,
npejiaraTb KpUTEPUU AJ1s BBISBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;
JIeNaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
pa3dupaTh J1I0Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JOKa3aTebCTBA
MaTEMaTUYECKUX (PaKTOB, BBICTPAMBATH aAPryMEHTAIMI0, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOUpaTh Crmoco0 pemeHus y4yeOHOM 3adauu (CpaBHHUBATH HECKOJBKO
BapUaHTOB pelIeHMs, BBIOMpAaTh Haubosiee MNOAXOASIIIUNA C Y4YETOM
CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkue A1eCTBHUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbLCKUM MHCTPYMEHT MO3HAHMS,
(bopmynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOIeEMYy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHHUE MO YCTAHOBICHUIO 0COOEHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTY COOOI;
CaMOCTOATENHLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIEHUI;

MIPOTHO3UPOBAaTh BO3MOKHOE pPA3BUTHE NPOLIECCa, a TAKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora c nnpopmanmueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OpMAIuu, HTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4u;

BBIOMpATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEIACTABIICHHUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWH(POpMAIMM U WLIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMM, JuarpaMMaMH, WHOM Tpapukod U HuxX
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTh HH(OpPMALUU O KPUTEPUSM, MPEIIOKEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIEC Y4eOHbIE IelCTBHSA:

BOCIIPUHUMATh U (DOPMYIIUPOBATH CY>KIEHUSI B COOTBETCTBUHU C YCIOBUAMHU
1 TICJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M TTUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3aJ1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
poOJIEMBI, pelIaeMou 3a/1a4uu, BHICKAa3bIBATh UJICH, HAIICJICHHBIE HA MIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3jiudyue U CXOJCTBO IMO3UIUH, B
KOPPEKTHOU opMe HopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,;
NPEACTABIATh  PE3yJNbTAaThl  pEIICHWs]  3a]add,  JKCIEPUMEHTA,
UCCJIeI0BAaHUS, POEKTA, CAMOCTOSITEIHLHO BRIOUPATh (POPMAT BBHICTYTICHUS
C y4€TOM 3aja4 MPEe3eHTAIMN U OCOOCHHOCTEN ay IUTOPUH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIY ATbHON
paboThI PU PEIICHUH YUYEOHBIX MATEMATHYECKUX 3a71aY;

NPUHUMATh 1€JIb COBMECTHOU JESATEIBHOCTH, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI pPadOT, JI0rOBapUBATHCH,
00CyX/1aTh MPOLIECC U Pe3ynbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax pabotel (oOCyXmeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJAMHHMPOBATH CBOM JCHCTBUS C JAPYrMMH YICHAMH KOMAaH]IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIAThH IUIAH, AJITOPUTM pPELIEHUs 3aJauu (WM €ro
4acTh), BBIOUpaATh CIOCOO pEIIEeHUs C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ y4€TOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

BJIJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pe3ybTaTa
peleHns MaTeEMaTHIECKOM 3a/1auu;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPY PEIICHUY 3aa4H,
BHOCHUTb KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE PE3yJIbTATA IEITEIbHOCTH ITOCTABICHHOW €U U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JOCTHKCHUS WU HEAOCTIKEHUS IIEIIH,
HAXOJIUTh OIMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOydYaroUIuics TMOJYYUT CIEIyIONIUe
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa v BBIYUCICHUSA

BrITioNTHATh, cOYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apudMeTHuecKue
JIEHUCTBUA C pallMOHAILHBIMU YUCIIAMH.

HaxomuTe 3HAYCHWS YHUCIIOBBIX BBIPAKCHHUM, MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKECHHMA, COMEPIKAIIAX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.

[lepexoauTh OT omHOM (OPMBI 3alMMCH YUCEN K JAPyroi (mpeoOpa3oBbIBATH
JECATUIHYIO TPOOBh B OOBIKHOBEHHYI0, OOBIKHOBEHHYO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHEIC YHCIA.

OKpyrisaTh 4ucia.

BpINOIHATE TPUKUAKY U OLEHKY PE3yJbTaTa BBIYUCICHUN, OLICHKY 3HAYEHUN
YHUCIJIOBBIX BbIpaXKeHUI. BBIMOIHATH ACUCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU
TTOKA3aTeIISIMH.

[TpumMeHSATh TPU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATypPaTbHBIX
YHCEJL.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJ]a4M, CBS3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOTOPIIMOHANBHOCTRIO BEIMYMH, IPOICHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peUIeHUs 3a7a4 ¢ YIYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpHBaEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aredpandecKyro TEPMUHOJIOTHIO U CHMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxomuTe 3HaueHUs OyKBEHHBIX BBIPAKCHHH NP 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrImonHSTh MpeoOpa3oBaHus 1IEJI0T0 BRIPAKECHHSI B MHOTOWIEH TPUBEICHUEM
MOI00HBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BBITIOJIHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOYWICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyImecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOXKHUTES, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
dbopMyTT COKpAIEHHOTO YMHOKEHUS.



[IpumeHsTh nMpeoOpa3oBaHUsi MHOTOWICHOB /Il PEUICHUS Pa3IuYHbIX 3a]1a4
U3 MAaTEMATHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MMPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3zoBaHusl BHIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemats JMHEMHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHSA IPaBUIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHHS.

[TpumensTe rpaduyeckre METOIbI TP PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C IBYMS
NePEMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPaBHEHUS.

PemaTp cucteMbl IBYX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qrcie rpapuuecK.

CocTaBisaTh M pelaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHU MO YCIOBUIO 3aJa4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJy4YECHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh HA KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOLUE 3a1aHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3AIIUCHIBATH YNCIOBBIE IPOMEKYTKHU Ha
aNreOpanyecKkoM S3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJWHATAM,
CTpouTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMM HW3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOJAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHne pyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpapuyeckuid cnocod MPEACTaBICHUS W aHAIW3a MH(OpManuw,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(OPMAIUIO U3 TPaPUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce oOydYaromiuiics MOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHBIE IPEIACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YHCeN JUUIsl CPAaBHEHUS, OKPYTJICHHs U BBIUMCIICHUN, N300paxkaTh AEMCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPJAWHATHOW MPSMOM.



[IpuMensaTs TOHSATHE apUMETHUYECKOrO KBAJIPAaTHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIE KOPHH, WCIIOJB3YS TPHU HEOOXOAMMOCTH KAJIBKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anmucy OOJIBIIMX M MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX
npo0eit u creneneit yucna 10.

AnredpanyecKue BbIPpaKeHUA

[IpyuMeHATh, TOHSTHE CTENEHUM C IEJNbIM IO0Ka3aTeleM, BbBINOJIHATh
npeoOpa3oBaHus BbIPAKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbINONHATH TOXKAECTBEHHBIE TPE0OPa30BaHMS pAllMOHATIBHBIX BBIPAXKEHUN Ha
OCHOBE IIpaBUJI JEUCTBUI HAJ MHOTOYIECHAMHU U alIreOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh mpeobpa3oBaHus BRIPAKEHUM I pEeICHUST Pa3TIUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEHbIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbLHBIC ypaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT cioBecHOW (GOPMYITUPOBKH 3amauu K €€ anrebpandeckoin
MOJEIN C IIOMOIIbIO COCTABJIEHUSA YPABHEHUS WM CHUCTEMBl YpaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YJIbTAT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh
JUHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpad)uueCcKyIo
WJUTIOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUNHA

[loHruMaTh W KCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUEHMS), OMpPEAEIATh 3HAUCHHE (PYHKIMH IO 3HAYECHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBA PYHKUUU MO €€ rpadukKy.

Ctpoutb rpaduku d71eMEeHTAPHBIX (YHKIMA BUIA:

y=k/X,y =x2,y=x3,y = |X|, y = VX, OIIUCBIBATb CBOWCTBA YHCIOBOIT (hyHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaromuiics MOJYYUT CIIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpaAllMOHATILHBIE YHUCIIA.



Boeinonusate apudmeTndyeckue 1eUCTBUS C palliOHAILHBIMUA YUCIaMU, COUeTast
YCTHBIE U NMHUCBMEHHBIE MPUEMBI, BBINOJHITH BBIYMCICHUS C UPPALUOHAIBHBIMU
YU CIIAMU.

HaxoauTts 3HaueHUs CTENEHEN C LEJIBIMU I10Ka3aTeIsIMU U KOPHEHN, BBIYUCIISATD
3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriaTh JIEMCTBUTEIbHBIC YMCJA, BBINOJHATH MPUKUJKY PE3yJIbTaTa
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe iMHElHbIE U KBaApaTHBIC YPABHEHUS, YPABHEHUSL, CBOIALLIMECS K HUM,
npocreiime ApoOHO-pallMOHANIbHBIE YPABHEHHUSL.

Pemate cucrembl ABYX JIMHEHWHBIX YPAaBHEHHH C JABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3aauM adreOpaudyeckuM CrIocoOOM C  MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh NpOCTENIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeICTaBIeHN (YCTaHABIINBATh, UMEET
JM ypaBHEHUE WJIM CHCTEMA yPaBHEHUW DPELICHMS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300paxaTh
pELICHUE HEPABECHCTB HA YUCJIOBOW MIPSAMOMW, 3allMChIBATH PELICHUE C IOMOILBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOU IIPSAMOM, 3alIUChIBATH PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 33/1a4.

DOyHKUNHA

PacrioznaBath (yHKIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMaTHYECKU

pacIoI0KEHHE Ha KOOPAMHATHOM IJIOCKOCTH rpaduKoB QyHKIMEA Buga: Y = KX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHNIA
K03 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb U n300pakaTb CXEMaTUYECKU TpauKH KBaJAPATUUYHBIX (DYHKIUH,
ONKCHIBATH CBOMCTBA KBAPATUYHBIX (PYHKUIMI MO UX Ipadukam.

Pacno3HaBaTh KBaJgpaTuyHyro QyHKIUIO 10 (opMylie, IPUBOJUTH HPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON )KU3HU, PU3UKU, TEOMETPUU.

Yucii0Bble MOCTAEAOBATEIBHOCTH U IPOrPecCHH

Pacnio3sHaBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU TIPU Pa3HbIX
crioco0ax 3aJaHusl.



BbBINONIHATG  BBIYMCIEHHUST C  HCNOJb30BaHMEM (opMysl N-rO  4jeHa
apuPMETUIECKON ¥ TEOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh WIEHbl IOCJIEIOBATEILHOCTHY TOYKAMHU HA KOOPIAWHATHOU
IIJIOCKOCTH.

Pemats 3agaum, CBSI3aHHBIE C YMCIOBBIMH IMOCJIEIOBATEIBHOCTSAMH, B TOM
YUCJIE 33J1a4d U3 PEAIbHOM JKU3HU (C UCIIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kKJjacce oOydYarolIuics TMOJYYUT CIEIyIONTUE
MpeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrinonHsATh, coueTas yCTHbIE U NMHUChbMEHHbIC MPUEMBI, apuMeTHUYECKHE
JEUCTBUA C PallMOHAIBHBIMU YUCIAMH.

HaxoauTh 3Ha4Y€HUs YHUCIOBBIX BBIPAKEHUHN, MPUMEHSTH Pa3zHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTs OT 0fHOM (OPMBI 3aMHMCH YUCEN K JAPYyroM (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATh U YIIOPSIIOYUBATH PALIMOHATILHBIE YHCTIA.

OKpyrisaTh yucia.

BBITIOTHATh TPUKUIKY U OIEHKY pe3yJbTaTa BRIYMCICHHUM, OIICHKY 3HAYCHUI
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH AEHCTBUS CO CTENEHSAMH C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpumeHsTh MPU3HAKYU JAETUMOCTH, PA3JIOKEHUE HA MHOKUTEIU HATypaTbHBIX
YHCEll.

PemaTe mpakTUKO-OPUEHTHUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHUYEHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpanveckue BbIPAKCHUS

Hcrnonb30BaTh alredpanyecKyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHUS Y4EOHOTO MaTepuania.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NPHU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoinonHsTh mpeodpa3oBaHus 1€JI0T0 BEIPAXKEHHS] B MHOTOWJIEH TPUBEACHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.



BBINOJIHAT YMHOKEHHE OJIHOWJIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWICH, TPUMEHSTH (HOPMYJIIBI KBaJIpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOXKHUTES, TPYIITUPOBKU CIaraeMbiX, IPUMEHEHUS
bopmyI COKpAIIEHHOTO YMHOKEHUS.

[TpumensaTs nmpeoOpa3zoBaHKsi MHOTOUYICHOB ISl PELICHUS Pa3lIWYHBIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU IS
peoOpa3oBaHUs BEIPAKCHHUH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHeilHble ypaBHEHUs C OJHOM NEPEMEHHOW, MPUMEHsS IpaBUiia
nepexoja OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCJIO KOPHEM YpaBHEHHUSI.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[TonOupaTe mnpuMepbl MNap 4YUCEN, SBISAIOIIMXCA PEIICHUEM JHHEHHOrOo
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TUIOCKOCTHU TpadUK JIMHEHMHOTO YPAaBHEHUS C IBYMsSI
NEPEMEHHBIMH, MOJIb3YACh IpaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPaBHEHHUSL.

PemaTe cucteMbl IBYX JIMHEHHBIX YpaBHEHUHN C IByMs IIEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisiTh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHIO 33Ja41, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJlay¥l MOJyYEeHHbIN pe3yJbTar.

DOyHKUNHA

N300pakaTth Ha KOOPAMHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33aJaHHBIM
KOOpJIMHATAM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aAMCHIBATH YNCIOBBIC MIPOMEKYTKHU HA
anre0panyecKoM S3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHune QPyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpEeACTABICHHUS W aHalW3a WH(OpManuwy,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne /i Kourpoabnsie IIpakTnyeckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypchl
1 Uwucna u Beruncienus. PanmonanbHbie o5 1 bubnuorexa [[OK
yucia https://m.edso0.ru/7f415b90
Bbu6mmorexa [JOK
2 AJITEOpAMIECKHC BLIPAXKCHIA 21 . https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
3 YPaBHEHHA 1 HCPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopmunatet u rpagukcu. Gynkim 24 . https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
S [osTopenme i 0bodmenue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHbIE
Nem/m  Tema ypoka Kontpo Mpakruseck Hara uupoBbIe
Bcero JbHbIE H3ydyeHusi oOpasoBaTesibHbIE
ue padoTbl
paﬁon pecypcnl

1 [ToHsiTHE parIMOHATILHOTO YUCITA 1 bubmorexa TOK
pall https://m.edso0.ru/7f415b90

5 ApudmeTnueckue I1eUCTBUS C 1 bu6muoreka [{IOK
paMOHAIBHBIMH YUCIaMH https://m.edsoo.ru/7f415b90

3 Apudmernueckne 1eHCTBHA C 1 bubnuoreka IIOK
palMOHAIBHBIMU YUCIIaMU https://m.edso0.ru/7f415b90

4 Apudmernueckue 1eicTBus ¢ 1 bubmuoreka [IOK
palLMOHAIIBHBIMY YU CIIAMHU https://m.edsoo.ru/7f415b90

5 Apudmernueckue AeMCTBUS C 1 bubmuorexa [IOK
palMOHAIBHBIMU YUCIaMU https://m.edsoo.ru/7f415b90

6 Apudmerndeckue 1eHCTBUA C 1 bubnuoreka IIOK
palMOHAIBHBIMUA YUCIaMU https://m.edso0.ru/7f415b90

5 CpaBHeHue, ynops/104MBaHue 1 bubnmoreka [JOK
palMOHAIBHBIX YHCEIT https://m.edso0.ru/7f415b90

8 CpaBHeHue, ynops/1041MBaHue 1 bu6muoreka [IOK
paLMOHAIIBHBIX YUCET https://m.edsoo.ru/7f415b90

9 CpaBHeHuHe, ynops109iBaHNe 1 bubnmnoreka [JOK
palMOHAIBHBIX YHCEIT https://m.edso0.ru/7f415b90

10 CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM 1 bubmorexa LIOK
yp https://m.edsoo.ru/7f4211de

11 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeNIEM 1 bubmorexa HOK

https://m.edsoo.ru/7f421382
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bubmuorexa [JOK

12
CreneHb ¢ HaTYypaJIbHBIM TIOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeJIeM bubmmorexa [TOK
P https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypajIbHBIM IIOKa3aTeIEM bubmorexa HOK
yp https://m.eds00.ru/7f415b90
15 Pemenre 0CHOBHBIX 3a/1a4 Ha ApOOH, bu6muoteka [JOK
MPOLEHTHI U3 PEATBHON MPAKTUKU https://m.edsoo.ru/7f415b90
16 Pemenrie 0CHOBHBIX 3a/1a4 Ha ApoOH, bubnmoreka [JOK
MIPOLICHTHI U3 PeabHOMN MPAKTHKU https://m.edso0.ru/7f415b90
17 Pemrenre ocCHOBHBIX 3a/1a4 Ha ApooOH, bubnmnorexa [JOK
IIPOLICHTHI U3 PEAbHON MPAKTUKU https://m.edso00.ru/7f415b90
18 Pemenrie 0OCHOBHBIX 3a/1a4 Ha ApoOH, bu6muoreka [{IOK
MPOLEHTHI U3 PEATbHON MPAKTUKHU https://m.edsoo.ru/7f415b90
19 [Ipu3Haku aenuMocTH, pa3ioKeHUs Ha bubnmoreka [JOK
MHOYKHUTENH HATYPAJIbHBIX YHCEII https://m.edso00.ru/7f415b90
20 [Tpu3HaKu JeTMMOCTH, Pa3IOKECHUS Ha Butmmorexa [OK
MHOYKHTE/H HATYPAIbHBIX YACEN https://m.edsoo.ru/7f42154e
91 Peanpnbie 3aBucumoctu. [psmast n Bu6morexa [HOK
06paTHAs PONOPLMOHATLHOCTH https://m.edsoo.ru/7f42154e
99 Peanbnbie 3aBucumoctu. [psimast u Bubmmoreka [IOK
06paTHAS MPOMOPIOHATEHOCTH https://m.edsoo.ru/7f42154¢
23 Peanbnbie 3aBucumoctu. [psimast n Bubmmoreka [IOK
06paTHAs MPONOPIMOHATEHOCTH https://m.edsoo.ru/7f42154¢
24 Peanbnbie 3aBucumoctu. [psimast n But6morexa [IOK

o6paTHa;1 MpONnoOpHUOHAIIBHOCTH

https://m.edsoo.ru/7f42154e
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KonTponbhas pabota no teme

bu6mmoreka [{OK

25 "PanHOHANbHBIE Yrca" https://m.edsoo.ru/7f42154e
26 BykBeHHBIC BBIpAKCHHUS bubmorera [JOK
YK p https://m.edsoo.ru/7f41feec
97 ITepemennble. JlOMyCTUMBIE 3HAYECHUS Bubmmorexa [IOK
TepeMeHHBIX https://m.edsoo.ru/7f42154e
bu6nuoreka [JOK
28 Dopmybr https://m.eds00.ru/7f42154¢
bubmuoreka [JOK
29 DopmyThI https://m.edsoo.ru/7f42154e
[TpeobpazoBanre OyKBEHHBIX
30 BI)I: amI;HHfI ack ZITI/IG CKOOOK 1 bubmorexa [JOK
p » backp https://m.edsoo.ru/7f41fafa
MpHUBEIeHNE TTOJOOHBIX CIaraeMbIX
[IpeobpaszoBanue OykBe
31 BBI:I) a)KIe)HHI; H:CK }b/IT]Is/IeH(IjI?:éOK u bubmorera [JOK
p » backp https://m.edsoo.ru/7f41fd70
MPUBEICHNE TTOJOOHBIX CIIAraeMBIX
[IpeobpaszoBanre OYKBEHHBIX bubmuoreka [JOK
32 BBIPaKCHUH, pACKPBITHE CKOOOK 1 https://m.edso0.ru/7f421382
MIPUBEICHNE TIOJOOHBIX CITAraeMBIX
[IpeoOpazoBanre OYKBEHHBIX bubnmnoreka [JOK
33 BBIPAXKEHUH, paCKpBITHE CKOOOK U https://m.edso0.ru/7f421382
MPUBEICHNE TTOJOOHBIX CIIAraeMBbIX
34 CBoiicTBa CTENEHU C HATYPAJIbHBIM bubmmoreka [JOK
roKazarejiemMm https://m.edso00.ru/7f421382
35 CBoiicTBa CTETNICHU C HATYPAIbHBIM bubnmnorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH C HATYpaJIbHbIM bubnuotexa [JOK

IIOKa3aTcjIeM

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

37 MHorouiers! https://m.edsoo.ru/7f42276e

but6mmoreka [IOK
38 MHoroIeHEI https://m.edsoé.I ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6muoreka [{IOK
MHOTOYJICHOB https://m.edso0.ru/7f422af2

40 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE bubnmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8

a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOT'OYJICHOB https://m.eds00.ru/7f423182

43 DopMyIIbl COKpPAIIEHHOTO YMHOXEHUS BH6JIIHOTeKa HOK
https://m.edso0.ru/7f42432a

44 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS BH6JIIHOTeKa HOK
https://m.edsoo.ru/7f42464a

45 @opMyIIbl COKPAIIEHHOTO YMHOXEHUS BH6J_IHOTeKa LIOK
https://m.edsoo.ru/7f424c12

46 DopMyIbl COKpPAIIEHHOTO YMHOXEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f424fd2

47 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS BH@_MOTeKa HOK
https://m.edso0.ru/7f4251d0

48 PasnoxeHnne MHOrO4JI€HOB Ha bubmmoreka [JOK
MHOXHUTEIHN https://m.edsoo.ru/7f423312

49 PasnoxeHre MHOrO4ICHOB Ha bubnunoreka [JOK
MHOXHUTEIIH https://m.edsoo.ru/7f4237fe

50 Paznoxxenre MHOTOYJIEHOB Ha but6mmoreka [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de
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PazioxeHne MHOTOYJIEHOB Ha

bu6mmoreka [{OK

ol MHOSKHTEH https://m.edso0.ru/7f421382
5 KontponbsHas paboTa o Teme Butmmorexa [OK
> " AstreGpanteckue BhpaKeHis" https://m.eds00.ru/7f421382
53 VYpaBHeHue, paBmiIa MpeoOpazoBaHus Bu6morexa [IOK
ypaBHEHUS, PABHOCWJIBHOCTh YPaBHEHHIA https://m.edsoo.ru/7f421382
JIuneiiHoe ypaBHEHHUE C OHOMN bubnnorexa [JOK
94 [IEPEMEHHOM, pellieHne JIMHENHBIX https://m.edso0.ru/7f421382
YpaBHEHUH
JInneliHOEe ypaBHEHHE C OJHOM
55 HepeMeHHOi;Ip peLIeHNE JIMHENHBIX bubmmorexa [JOK
N https://m.edso0.ru/7f420482
ypaBHEHHH
JIuneliHoe ypaBHEHHE C OAHON
56 n: }LBI;I:HHO}I;IP BeI;J:II;II/Ie JH/II[HHeﬁI/ItILIX bubmorexa OK
P omPp https://m.edso0.ru/7f421382
ypaBHCHHIA
57 Pemenune 3amayd ¢ moMoIp0 ypaBHEHUM bubmorexa [JOK
https://m.edsoo.ru/7f42064e
58 Penrenue 3a1a4 ¢ IOMOIIBIO YpaBHEHUH bubmorexa TIOK
https://m.edso00.ru/7f420806
59 Pemenwne 3a1a4 ¢ MoMoIIbI0 ypaBHEHUN bubmorexa TJOK
https://m.edso00.ru/7f4209a0
60 Pemenue 3amayu ¢ moMoIe0 ypaBHEHUM bubmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C IBYyMs bubnmnorexa [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
6 JIuneliHOEe ypaBHEHME C IBYMs bubnuoreka IIOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX YPaBHEHUH C bubnmoreka [JOK

ABYM: ICPECMCHHBIMHA

https://m.edsoo.ru/7f42836¢
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Cucrema 1ByX JIJMHEHHBIX YpaBHEHHH ¢

bu6mmoreka [{OK

64 JBYMSI TIepeMEHHBIMH https://m.edsoo.ru/7f421382
Cucrema AByX JIMHEHHBIX YpaBHEHUI C Butmmorexa [OK
65 JIBYM$! [IEpEMEHHBIMH https://m.edsoo.ru/7f421382
Cucrema AByX JIMHEHHBIX YpaBHEHUH C Bu6morexa [IOK
66 JIBYMsl TIepeMEHHBIMH https://m.edsoo.ru/7f421382
67 Pemenue cucteM ypaBHEHUI Bubmiorexa ITOK
yp https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHEHMIT Bubmiorexa LIOK
M https://m.edsoo.ru/742865a
69 Pemenne cucrem ypaBHEHUI Bubmiorexa LIOK
yp https://m.edsoo.ru/7f4287d6
5 bu6mmorexa [{OK
70 Peenune cucreM ypaBHEHUH https://m.eds00.ru/7f421382
5 bu6mmorexa [{OK
71 Pemrenune cucreM ypaBHCHUH https://m.edso0.ru/7f421382
79 Kontponbnas pabota mo teme bu6muoreka [{IOK
"JIuneitnple ypaBHEeHHS" https://m.edsoo.ru/7f421044
73 Koopanuara Touky Ha IpsAMOit Bubmiorexa ITOK
P P https://m.edsoo.ru/7f41de76
bubmmoreka [JOK
4 HucioBbIe MPOMEKYTKH https://m.edsoo.ru/7fA1dff2
Bbubnuoreka [JOK
75 Hucrnosble POMEKYTKH https://m.edso0.ru/7f421382
76 PaccTostHE MEX/Ty ABYMSI TOUKAMU Bubnmoreka IIOK

KOOPJMHATHOMN MpSAMOI

https://m.edsoo.ru/7f421382
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PaccrosiHne Mexy 1ByMs TOUKaMH

bu6mmoreka [{OK

7 KOOP/MHATHOH MpAMOii https://m.edso0.ru/7f421382
78 [IpsiMoyronbHas cucteMa KOOpJIMHAT Ha bu6muoteka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucTeMa KOOpAWHAT Ha bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [{IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmnoreka [[OK
dbopmynamu https://m.edsoo.ru/7f41ed80
[Tpumepb! rpaduKoB, 3a1aHHBIX bubmorexa [IOK
82 dopmyIamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpaduKoB, 3a1aHHBIX Bu6mmoreka [IOK
83 dopmyIamu https://m.edsoo0.ru/7f41ed80
84 Urenue rpaduKoB peabHbIX bubnmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpad)uKoB peasibHBIX bu6muoteka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ed80
but6mmoreka [{OK
86 Monsue pynicuun https://m.edsoo.ru/7f41ef06
bu6nunoreka [JOK
87 Ipadux pyrrim https://m.edsoo0.ru/7f41ed80
. . bubnmoreka [JOK
88 Crofictea dyniumi https://m.edsoo0.ru/7f41f078
. . bubnuotexa [JOK
89 Cofictsa dyniumii https://m.edsoo.ru/7f41f1fe
90 Jluneitnas pyHKIHS bubnnorexa [IOK

https://m.edsoo.ru/7f427282
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bubmuorexa [JOK

a1 Jluneitnas GpyHKums https://m.edsoo.ru/7f427412
[Toctpoenue rpadurka TuHEHHON bubmuoreka [IOK
92
byHKIMHA https://m.edsoo.ru/7f426d1e
[MocTpoenue rpaduka TMHEHHON Bub6mmoreka IIOK
93 DyHKIHH https://m.edsoo.ru/7f41ed80
bu6nuoreka [JOK
94 I'padux Gpynkuun y =[x| https://m.edso0.ru/7f41ed80
bu6mmorexa [{OK
95 I'padux pyrkumu y =[x| https://m.eds00.ru/7f41ed80
96 KonTponbhas pabota no teme bubmuoreka [IOK
"Koopaunats! u rpadpuku. OyHkuun" https://m.edsoo.ru/7f41f50a
IloBTOpEHNE OCHOBHBIX MOHATHI U
97 METO, cl))B Kypca 7 kiacca, 00001eHue bubmorexa IJOK
H“ yp ’ B https://m.edsoo.ru/7f429c6¢
3HAHUMI
HOBTO CHUC OCHOBHBIX HOH?ITI/Iﬁ H
98 METO (I))B Kypca 7 xiiacca, 000011eHe Bubmorexa IIOK
I[v P ’ H https://m.edso0o.ru/7f429f32
3HaAaHUHU
IToBTOpEHUE OCHOBHBIX TOHATHI U
99 METO (I))B Kypca 7 xiacca, 0000I1eHIE Bubmorexa IIOK
HU yp ’ m https://m.edsoo.ru/7f42a0e0
3HAaHUHN
100 | uoroms ypon 7 cnsons oBomonts BuGmorera LIOK
I[u P ’ = https://m.edsoo.ru/7f42a27a
3HaAaHUU
bu6nunoreka [JOK
101 Hroroas koHTpoILHas padoTa https://m.edsoo.ru/7f41ed80
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca, 00o01ieHne Bubmuorexa IJOK

3HaHUHI

https://m.edsoo.ru/7f42a900
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OBILEE KOJIMYECTBO YACOB IIO

[TPOT'PAMME 102




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBePsSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTarta
1 Yucna u BBIYUCIECHUS
11 BoeimonHsaTe, coueras  yCTHbBIE W INHUCbMEHHBIE  TPUEMBI,
' apudmeTnyeckue IeUCTBUS C pallMOHATLHBIMH YUCIIaMU
Haxomuth  3Ha4YeHWs  YHCIOBBIX  BBIPAXKEHUH,  MPUMEHATH
1.2 pa3zHo00pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHU N APOOHBIX
BBIPXXECHUH, COZIEPKAIINX OOBIKHOBEHHBIE U IECSITHUHbBIE APOOH
[Tepexomuts OT oOmHOW (OpPMBI 3amMcH dYHUCENT K JAPyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHYHYIO ApOOb)
1.4 CpaBHMBaTh U yNOPSAA0YMBATH PALIMOHAIBHBIE YMCTIA
1.5 OxpyriaTh yncna
BbINONMHATE NPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCICHHM, OIIEHKY
1.6 3HAQYEHUW YUCJIOBBIX BBIPAKCHUH. BBINOIHATH JOEUCTBUS  CO
CTENEHSIMHU C HATypaJbHBIMU NIOKA3aTEISIMU
17 [IpuMeHATh NpU3HAKKH JEIUMMOCTH, Pa3JIOKEHUE Ha MHOXKHUTENIN
' HaTypaJbHbIX YHCET
Pemate  mpakTUKO-OPUEHTHUPOBAHHBIC  3a/layd, CBS3aHHBIE C
OTHOLLIEHWEM  BEJIWYMH,  [PONOPUUMOHAIBHOCTBIO  BEJIMYMH,
1.8 MPOLICHTAMH, HUHTEPIPETUPOBATH PE3yJbTaThl pEIICHUs 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paCCMATPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BHIPAKESHUS
91 Hcnonk3oBaTh anreOpanyecKyr0 TEPMHHOJOTHIO W CHUMBOJHKY,
' MPUMEHATH €€ B IPOLIECCE OCBOCHMSI Y4eOHOT0 MaTepualia
25 Haxomute 3HaueHuss OyKBEHHBIX BBIPOKEHUW TIPU 3aJaHHBIX
' 3HAUEHHUSX TEPEMEHHBIX
23 BoinonHsATe mpeoOpazoBaHUsl IEJIOT0 BBIPAXKEHUS B MHOTOYJIECH

IMPUBCACHUCM HO)IO6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK



BremonaaTs YMHOXCHUC OAHOYICHA HA MHOT'OYJICH 1 MHOI'OYJICHA Ha

24 MHOTOYJICH, NMPUMEHATH (POPMYINIBI KBajapaTa CyMMbI W KBajapara
pasHoCTH
OcCymIecTBIIATh  Pa3jOoKEHUE MHOTOWICHOB Ha MHOXHUTEIH C
2.5 MOMOIIIbIO BEIHECEHHS 32 CKOOKH OOIIET0 MHOXHUTENS, TPYIIUPOBKU
cllaraeMbIX, MPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOKCHHUS
26 [TpumensiTh mpeoOpa3zoBaHUS MHOTOUJICHOB JJIsl PEIICHHUS PA3TUIHBIX
' 3aJ1a4 U3 MaTeMaTHUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTHKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATYypaJbHBIMHU ITOKA3aTEIAMU
' JUTSI TIPEOOPa30BaHMSI BBIPAXKCHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHblE ypaBHEHHUS C OAHOW MEPEMEHHOW, MpPUMEHSsS
3.1 MpaBHJIa TIEPEX0/Ia OT UCXOJHOTO YPABHCHHUS K PABHOCHIILHOMY €MY.
[TpoBepsTh, SIBISETCS JU YUCIIO KOPHEM YpaBHEHUS
32 [IpumensiTh rpaduueckue METOAbl TPH PEIICHUH JIMHEWHBIX
' YpPaBHEHUH U UX CUCTEM
33 [TonOupare mpuMepbl Tap YHCE, SBJSIONIMXCA PEIICHUEM
' JMHEHHOT0 ypaBHEHUS C IBYMs IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOM TUTOCKOCTH I'paHK JTUHSHHOTO ypaBHEHUS
34 C IBYMsI IIEPEMECHHBIMU; TIOJIB3YSCh TPAaUKOM, IPUBOIUTH IPUMEPHI
pellIeHus ypaBHEHUS
35 Pemiate cuctembl  IBYX ~JIMHEMHBIX YpaBHEHUW C  JBYMS
' MEPEMEHHBIMH, B TOM YHUCIIE TpaduuecKu
CocTaBnATh U pemiaTh JMHEHHOE YPaBHEHHUE WIIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA 1O YCIIOBHIO 33/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33141 TIOJy4YEHHBIA Pe3yIbTaT
4 Koopaunats! u rpadguku. OyHKIINN
N3o00paxaTh Ha KOOPIAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIKE
4.1 3aJJaHHBIM KOOPJAWHATAM, JIY9H, OTPE3KH, WHTEPBAJIbI, 3aIHCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha aNreOpandeckoMm s3bIKe
42 OTmeuaTs B KOOPIWHATHOW TUIOCKOCTH TOYKM 1O 33JaHHBIM
' KOOpJMHATAM
13 Ctpowuts rpaduxu muHeHHBIX GyHKIUNA. CTpOUTh rpaduK QyHKIUHN Y

= [x]




OnuceiBaTh ¢ NOMOMLIBIO (YHKINUN U3BECTHBIE 3aBUCUMOCTU MEXIY

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENEHOCTh, BpeMsl, 00BEM pabOThI

4.5 Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonnmate rpaduyeckuid cnocod TPEACTABICHUS U  aHAJIHM3a

4.6 uH(opMaIuy, W3BJICKAaTh W HHTEPIPETUPOBATH WH(MOpPMAIUIO W3

rpauKOB peabHBIX MIPOLECCOB U 3aBUCUMOCTEH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 UYucna u BBIYMCICHUS
JpoOu OOBIKHOBEHHBIE W JECATHYHBIC, IEPEX0] OT OJHON (HOPMBI 3amucu
1.1 npobeit k apyroi. [loHsATHE parMOHAIBHOTO YHCIA, 3aMKCh, CPAaBHEHHE,
YIOPAJOYMBAHUE PALMOHAIBHBIX YHCEI
12 Apudmernueckue AeWCTBUS C pallMOHATIBHBIMY YnCIaMu. Pemienue 3a1a4 u3
' pearbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 Crenenb C HaTypaJbHBIM I[IOKa3aTeleM: OIpelelieHHue, MpeodpazoBaHUE
' BBIPQ)XEHUI HA OCHOBE OIPENIEICHUs, 3aUCh OOJIBIINX YUCEIT
14 [IporieHTsl, 3anuch MPOLEHTOB B BUAE IPOOU U IpOOU B BHUJE MPOICHTOB.
' Tpu ocHOBHBIE 337]a4 HA MTPOIICHTHI, pEIICHHUE 3314 U3 pEaTbHON MPAKTHKH
L5 [IpumeHeHne TPU3HAKOB JEIUMOCTH, pAa3JIOKEHHE HA MHOXXUTEIU
' HaATypaJIbHBIX YHCEel
16 PeanpHbpie  3aBUCMMOCTH, B TOM 4Hcie TpsiMas W oOpaTHas
' IPOTOPLIHUOHATBHOCTH
2 Anrebpanueckue BbIpaXKEHHUs
”1 IlepemeHnHbIe, UNCIOBOE 3HAUEHHE BBIPAKEHUS C TepeMeHHOH. JlomycTumblie
' 3HAYCHUS TIEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXKAYy BEIMYMHAMU B BUAEC (POPMYJIBL
' Brrancnenus no popmynam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPKEHUH, TOXKISCTBEHHO paBHbIE
' BBIPKCHUS
24 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTEIEM



OpuouiieHsl 1 MHOrowieHsl. CteneHs MHorodieHa. CiioskeHue, BEIYUTaHHE,

2 YMHOXEHHE MHOTOWJIEHOB
@opMmybl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBI U KBajapaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaJpaToB. Pas3nokeHne MHOIOWIEHOB Ha
MHO>KUTENN
3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb YpaBHEHHS, IpaBuia MpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHUIIBHOCTb YpaBHEHUI
3.9 JluHeitHOe ypaBHEHHME C OJIHOW TMEPEMEHHOM, YUCIO KOpPHEW JIMHEWMHOTO
' ypaBHEHUS, PEUICHUE JTUHEWUHBIX YPaBHECHUN
33 CocraBieHre ypaBHEHUH 10 YCIOBUIO 3aJaul. Perienre TeKCTOBBIX 3ajau ¢
' MOMOIIbIO YpaBHEHUI
3.4 JluneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpadux
CucreMa JBYX JIMHEMHBIX YpaBHEHHH C JBYMs NEpEeMEHHbIMU. PereHue
3.5 CUCTEM ypaBHEHUH c1OCOOOM MMOICTaHOBKU. [IpuMepsl perieHnst TEKCTOBBIX
3a/1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHHIA
4 Koopaunate! u rpaduku. @yHKIIUN
4.1 Koopaunara Toukn Ha mpsmMoi
42 Hucnossle IpoMEXYTKHU. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' IpsIMOI
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHara
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
A4 [Ipumeps! rpadgukos, 3agaHHbIX (popmynamu. UteHue rpaukoB peasbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkmuu. I'paduk Gynkiuu. CpoiicTBa PyHKITUH
4.6 Jluneiinas pyukuus, e€ rpaduk. 'paduk dyHKINM Yy = |X|
A7 I'paduueckoe pelmieHne JMHEHWHBIX YpaBHEHWH M CHCTEM JIMHEHHBIX

ypaBHEHUH



HHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMTPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0mrero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOMKECTBO, ITOAMHOXECTBO,
OllEpallMd HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MpPH PEIICHUU
3ajjay; yYMEHUE UCMONb30BaTh TIpaUuecKkoe Ipe/CTaBlIeHUE
MHOJKECTB JUIsl ONMCAHUS PEAbHBIX IPOLIECCOB U SIBICHUH, NpHU

pelIeHnH 3aj1a4 U3 IPYTUX Y4eOHBIX TPEIMETOB

YMmenue ONCpHUpPOBaATh NOHATUAMMU: OIMPCACIICHUC, aKCHUOMA, TCOPEMaA,
J0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC W JIOXKHBIC
BBICKA3bIBaHUA, MNPUBOAUTL HNPUMEPBI WU KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAHUM

YMeHue onepupoBaTh MOHITHUAMH: HATYpaJIbHOE YHMCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTb HATypaJbHBIX 4YHCEN, HPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCII0, MOAYJIb YHCIia, OOBIKHOBEHHAsI Ipo0b U
JeCATUYHAs ApOoOb, CTAHIAPTHBIM BHUJI YMCIIA, PAIIMOHAILHOE YHCIIO,
UppalMOHATIBHOE YHCIO, apU(PMETUYECKUH KBaJPATHBIM KOpEHD;
YMEHUE BBINOJHATH JEHUCTBUA C 4HCIaMH, CpPaBHUBATb U
YHOOPSAOYMBATh YHUCJA, MPEICTABIATH 4YHUCIa HAa KOOPAWHATHOMU
MNpsIMOM, OKPYIJIATh YUCIA; YMEHHUE JeJaTh MPUKHUIKY U OIEHKY

pe3yJibTaTa BEIYUCICHUN

VYmMmenne ONCprUpoOBaTh MOHATUAMU: CTCIICHDL C LECJBIM ITOKA3aTCIJIEM,
apu(METHYECKHII KBaIPaTHBIA KOPEHb, MHOTOUICH, alire0panveckas
Jpo0b, TOXKJIECTBO, 3HAKOMCTBO C KOPHEM HATypajlbHOW CTCIICHH
Oosbllle €IUHMIIBI; YMEHHE BBIMIOJNHATH PacuéTel Mo (opMyiiam,
npeoOpa3oBaHus MENBIX, JIPOOHO-PANMOHAIBHBIX BBIPAKEHUN H
BBIPQKCHUH C KOPHSAMHU, Pa3I0KEHUE MHOTOWICHA HA MHOXHTEIIH, B
TOM YHCIIE€ C HUCHOJIB30BaHUEM (OPMYNT pPa3HOCTH KBAJIPaTOB H

KBaaApaTa CYMMBbI U Pa3HOCTHU



YMeHue onepupoBaTh IOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TMEPEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pelllaTh JUHEHHBIE U KBAJIpaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUSI C OJHOW MEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEVHBIX YPABHEHUN, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 APYTUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCThH JJISi M300paKEHUS peIleHH

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUSAME: GYHKINS, TpapUK (YHKIIHA, HYITH
GYHKIIUM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBbIBaHWS, HAWOOJbIIEE M HAUMEHbBIIEE 3HAUCHHUS
byHKUINY; yMEHHE OIIEpUPOBATH [OHATUSAMH: npsiMast
MPOTMOPIMOHATLHOCTD, JINHEHHAs (PYHKIIMS, KBapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIMOHATBHOCTh, IMapadoia, runepOoiia; yMEHHE
cTpouth rpadukd  (QYHKIUH, WMCIONB30BaTh TpaduKud  UIs
OTIpE/IeTICHUS] CBOMCTB IMPOIIECCOB W 3aBUCHUMOCTEH, ISl PEIIeHUs
3a7a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEANbHON JKU3HU; YMEHHE

BbIPAKaTh (I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKY BCIIMUNHAMU

YMenue OIepUpOBATH MOHSTUAMMU: [IOCJIEZIOBATEIBHOCTb,
apudmeTrnyeckass U TeoMeTpuyeckas MPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCIIENOBATEIBHOCTEH, (HOPMYIIBI CYMMBI U
o0u1ero ujeHa Npy pelIeHrHU 3a/ad, B TOM YHUCIE 3a/1a4d U3 JPYrux

y‘{e6HLIX npeaAMETOB U pCaHBHOﬁ KHU3HHU

YMeHue pemarh 3a7ja4uy pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTd, JBW)KEHHUe, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aui U3 00JacTH YIPaBICHUS JTUYHBIMHU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBJSATh BBIPAXKEHUS,
YPAaBHEHHUS, HEPAaBEHCTBA W CUCTEMBI 110 YCIOBHMIO 3aJayH,
MCCJIEIOBATh MOJYUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

IIOJIyYEHHBIX PE3yJIbTaTOB
YMeHue onepupoBaTh MOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsmas,
oy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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11

12

13

14

NPSMOYTOJBHBIM TPEyrojbHHUK, MeauaHa, OUCCEKTpUCa M BBICOTA
TPEYroJIbHUKa,  YeTBIPEXYrOJbHMK,  Mapajuiejgorpamm,  pomo,
IpPSAMOYIOJIBHUK,  KBaJgpaT, Tpameuus; OKpPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QUTypamu;
YMEHHE penlaTh 3a/1a4d, B TOM YHUCJE U3 MOBCEIHEBHOW >KM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHMH C IPUMEHEHUEM U3Y4YECHHBIX

CBOHUCTB (uryp u (HakToB

YMeHue OomepupoBaTh MOHATUAMHU: PABEHCTBO (UIYp, PABEHCTBO
TPECYTrOJIbHUKOB; MapaJUICIIbHOCTh U MCPICHAUKYIAPHOCTh MPAMBIX,
yroia MeExay MNpsAMbIMHU, NCPIOCHAUKYIIAP, HAKIIOHHASA, MPOCKIUA,
nogobue  ¢uryp,  TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTEJILHO TOYKHU U MPSIMOW; YMEHHE PaclO3HAaBaThb PaBEHCTBO,
CUMMETpPHI0O W Tomobme  ¢uryp, MapajuieIbHOCTh |

NEPIEHAUKYJISIPHOCTD IIPSAMBIX B OKPYKaIOIEM MUPE

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YIoJ
(BeMIMYMHA yTIIa, CHHYC U KOCHHYC yrja TPEYroJbHHKA), IUIOIIAb;
YMEHHE OIICHUBAThH pa3Mephl IPEIMETOB H 00BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATb (OPMyJbl MEepUMeTpa U IUIOUaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU W IUIOIIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajieenuIiesia; yMEHUe MPUMEHITh MPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHoMeTpuueckrue COOTHOIICHUS JUIf

BBIUMCIICHUS JJIMH, PACCTOSHUH, TUIOIIAAEH

YMeHune wu300paxarh IJIOCKHE (UIypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C IOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUIO

VYmenue OINCprUpOBaTh TMOHATHUAMH: TPAMOYroJibHad CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpPAa HA 4YHCIO, CKaJIAPHOC TMPOU3IBCACHUC
BCKTOPOB;, YMCHUC MHCIIOJIB30BATb BCKTOPbI W KOOPAWHATBI IJId
MNpEACTAaBICHUA JAaHHBIX W PCIICHUA 3ajjad, B TOM YHCJIC U3 APYIUX

y‘IGGHLIX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue OIICPHUPOBATL IIOHATHUAMM: CTOJIOMKOBBIE H KpYT'OBLIC

IUarpaMMbl, TaONUIBI, cpeaHee apudMeTHueckoe, MeAHaHa,
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HanOoJIpIlIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max YHMCIOBOTO HabOpa,;
yMEHHE W3BJEKaTh, HHTEPIPETUPOBATh M  MPeoOpa3OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIIaX W HA Juarpammax,
OTpa)karoIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SBJICHUN; yMEHHE paclo3HaBaTh HW3MEHYMBBIE BEJIIMYUHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATUSIMH: CIYYAWHBIA OMBIT (CIydaHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTapHBIA HCXO[)
CIIy4alfHOTO OTMBITA, CIIydailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIy4aHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peliaTh
3aJ]auu METOJ0OM OPTaHU30BAHHOTO Mepedopa M C UCIOJIb30BaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEabHBIX
COOBITUN U SBJICHHIA, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloLIEeM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SBJICHHUAX

YMeHue BoIOMpATh MOIAXOANINN W3YYEHHBIM METOM MJis pericHUs
3a/1ayu, IPUBOJUTH MIPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
HpI/IpOILC " )KHU3HU, paCHOSHaBaTb HpOSIBJ'IeHI/Ie 3aKOHOB MAaTEMAaTUKHN
B I/ICKyCCTBe, OIIUCBhIBATHh OTACJIIbHBIC BBIAAKOIIUCCA pe3yJIBTaTBI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MAaTeMAaTHKW KaK HAayKH, MPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH



HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky qenMMoCTH HEIbIX YUCEN

1o OObIKHOBEHHBIE W JECATHYHBIE  JpoOM, TMPOLEHTH, OECKOHEYHbIE
' NePUOIUYECKHE IpoOU

13 Pammonanbhele  yucna. ApupMeTHYeCKHE OIepalud C paldoOHAIbHBIMU
' YyHrcIaMu

14 JleticTBuTenpHbIe Yncia. ApuMETHYECKUE OTEPANH C JEeHCTBUTEIbHBIMU
' 4yKClIaMu

L5 [IpuOnmxEHHbIE BBIYMCIEHUS, MpaBUiIa OKPYIVICHUS, NPUKHIKA W OLIEHKa
' pe3yJibTaTa BIYUCICHNN
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXEHUS (BBIPAKEHUS C IEPEMEHHBIMU )

25 Crenenp ¢ nensiM nokazaresneM. CTeneHb C palMOHAJIbHBIM ITOKA3aTEJIEM.
' CaolicTBa cTENEHN

2.3 MHorousneHs!

2.4 Anrebpanyeckas Apoob

”5 Apudmernueckuii  kopeHb  HarypanbHOM  cremeHu.  [leiictBus ¢
' apu(METHYECKUMH KOPHIMHU HATypAIbHOU CTETICHU
3 VYpaBHEHMsI U HEPABEHCTBA

31 Henble u npoOHO-panMoHaNbHBIE ypaBHEHHMA. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUH

39 Lenble n npoOGHO-panoHabHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYNHOCTH
' HEPABEHCTB

3.3 Perrenne TekCTOBBIX 3a1a4
4 UYucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0BATEILHOCTEN



Apudmernueckass u reomerpuueckas mnporpeccud. Dopmyna  CI0XKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynkius, cnocoObl 3amanusd  ¢yHkuuu. ['paduk  ¢yHkumu. OO6nacTb
OTIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHui pyHnkunu. Hymu Gynkiun. [IpomexyTku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U
MHUHUMYMBI (pyHKIMu. Hanbonpiiee M HauMeHbIllee 3HaYeHUE (DYHKIMU Ha
IPOMEXKYTKE
6 KoopanHatsl Ha mpsiIMO# U TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eometpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBoicTBa
7.2 TpeyronbHuK
7.3 MHOTOYTOIBHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuyecKix BeIMYUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padmr



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKUE MATEPHUAJIbBI IS YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



JUCT KOPPEKTUPOBKU PABOYEM ITPOT' PAMMBI

Knacc

Y4eOHBbIH To/

Ne ypoka
(3ansiTHS) IO
JIaHy

Tema

KoJs-Bo yacos

IHo niany

IIo ¢pakry

IIpuyuna
KOPPEKTHPOBKH
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