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INOACHUTEJIBHAA 3AIINCKA

Anre0pa SBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIETO
oOpa3oBaHUs: OHa OOECHEeUMBACT HW3YYCHUE JPYTUX TUCIUILIINH, Kak
€CTECTBEHHO-HAYYHOTO0, TaK W TYMaHUTAapHOTO ITMKIIOB, €€ OCBOCHHUE
HEOOXOIMMO JJI MPOJIOJDKEHUST 00pa30BaHUs U B TIOBCEIHEBHOW YKU3HH.
Pa3BuTne y oOydarommxcss HaydHBIX MPEACTABICHUA O MPOHMCX OKICHUU
U CyIIHOCTH anreOpanyeckux aOCTpakiuif, CHoco0e OTpaKeHHUs
MaTEeMaTUYECKON HAyKOW SIBJICHWM W TPOIECCOB B MPUPOJE U OOIIECTBE,
PO MaTEMaTUYECKOro MOJEIMPOBAaHUS B HAYYHOM T[O3HAHUM U B
MPAKTUKE CMOCOOCTBYET (HDOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS H
KauyeCcTB MBIIUICHUS, HEOOXOIUMBIX HJisi aJanTalid B COBPEMEHHOM
nmudpoBoMm obmecTBe. M3ydeHue anreOpel 00ECIIEUMBAECT PaA3BUTHE
YMEHHS HaOJI01aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIILICHUS, CIIOCOOHOCTH apryMEeHTUPOBAHHO
00OCHOBBIBATh CBOM JCHCTBUS M BBIBOABI, (JOPMYITHPOBATH YTBEPIKICHUS.
OcBoeHue Kypca aiareOpbl O00ECIEYHMBACT PA3BUTHE JIOTHYECKOTO
MBIIIUICHNAST ~ OOYYarOIMXCsS: OHW  HWCIHOJNB3YIOT  JCAyKTUBHBIE U
WHIYKTUBHBIE  pacCyXIeHus, 0000meHne ¢  KOHKPETH3aIUIO,
abctparupoBanue u aHaioruto. OOyueHue anredOpe mpeanoaraet
3HAUYUTENBHBIN 00BEM CaMOCTOATENILHONW AESTEILHOCTH OO0YyJaroluxcs,
MO9TOMY CaMOCTOSITEIbHOE pEIICHUE 3a/ad SIBISETCS pealn3arueit
JESATEHPHOCTHOTO TIPUHIIAIIA 00 ydSHUSI.

B crpyktype mporpammel yueOHOTO Kypca «AmnreOpay s
OCHOBHOTO  00miero oOpa3oBaHHWs OCHOBHOE€ MECTO  3aHHMAIOT
COJIEpIKATeNIbHO-METOIMYeCKUe JUHUU: «Yucna ©  BBIYUCICHUSY,
«Anrebpanyeckue BBIPOKEHUS», «YPaBHEHHS W  HEPABECHCTBAY,
«Dynkuuny. Kaxmas w3 3TUX coaepKaTelbHO-METOAMYECKUX JIMHUN
pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aMOICUCTBYS
C JpyruMu ero JuHHSAMU. B Xoje wu3ydeHuss y4yeOHOro Kypca
OOy4JaromMMCSl MPUXOAUTCS JIOTHYECKH pacCcyXaaTh, HUCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TporpaMMmy
yuyeOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTHYeCKOTo
o0pazoBaHusi W CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAIILHOTO  MaTeMatuyeckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpay» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.



Conepxanune nuHAKn «Huclia U BBIYUCICHUSD) CIY>KUT OCHOBOM JJIst
JNajdbHEUIIIEr0 M3Y4YEHUS] MATeMaTUKH, CIOCOOCTBYET pa3BUTUIO Y
0o0y4Jaromuxcs JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUS
MOJIb30BAaThCSl ANTOPUTMAMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JIJIsl IOBCETHEBHOM *KU3HU. Pa3BUTHE MOHATUS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIEro oO0pa3oBaHUs CBSI3aHO C
palMoOHAIBLHBIMU U HUPpaAlMOHAIBHBIMU YHCIaMU, (HOPMUPOBaAHUEM
NPEACTABICHUA O JCHCTBUTEILHOM YHUCJE. 3aBEPIICHUE OCBOCHUSA
YUCJIOBOM JINHUM OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHHUIO.

Copepxanue ABYyX aireOpamdyeckux JUHUM — «Anredpanueckue
BBIDQXKEHUS» ©  «YPaBHEHUS W  HEPABEHCTBA»  CIOCOOCTBYET
dbopMUpoBaHUI0O Yy  OOy4YalIIMXCAd  MaTeMaTHYEeCKOro  armapara,
HEOOXOMMOTO ISl PEIICHUsI 33]]a4 MaTEMaTUKH, CMEXHBIX MTPEAMETOB U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BBIpOKEHUHN. AnreOpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KakK S3bIKa
JUIS TIOCTPOCHHSI MAaTeMaTUYECKUX MOJIENIEH, OMUCAaHUSI IPOLIECCOB U
SBJICHUN peaibHOro Mupa. B 3amaun oOydeHus anredpe BXOASAT TaKKe
nanbHEenIlee pa3BUTUE AT OPUTMHUUECKOTO MBIILICHUS, HEOOXOIUMOT0, B
YaCTHOCTH, JJI1 OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIAJICHHE HABBIKAMHU
NeAYyKTUBHBIX paccyxkiaeHuil. IlpeoOpazoBaHue CHUMBOJIBHBIX (QopM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKCHHS, CrocoOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTRBY.

Conepxkanue (QpyHKIMOHATBHO-TpadhUUeCKOM JMHUM HaleJIeHO Ha
NoJlyueHue OOYJaronMMUCA 3HAaHWK O (QYHKIUSIX KaK BaKHEHIEH
MaTeMaTUYeCKOH  MOJENM [ ONHUCAaHUS U HCCIeAOBAHMS
pa3HOOOpAa3HBIX TMPOIECCOB W SBJICHMM B MPUPOJAE U OOIIECTBE.
N3ydyenue matepuana ciocOOCTBYET Pa3BUTHIO Y OOYHArOIIMXCS YMEHUS
UCIIOJIb30BaTh Pa3IMYHbIC BbIPA3UTEIbHBIE CPEACTBA s3bIKA MATEMATUKHU
— CJIOBECHBIE, CHMBOJIMYECKHE, TpadudyecKkre, BHOCHUT BKJIAJ B
dbopMUpoBaHUE TPEACTABICHUNA O pOJIM MATEeMAaTHMKA B Pa3BUTUU
IUBWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TiaHy B 7-9 Kilaccax H3ydaercs y4eOHBIM
Kypc «Aunredpa», KOTOPHI BKJIIOYACT CIEAYIOIIUE OCHOBHBIE pPa3Jieiibl
conepxanus: «Hucna U BEIYUCICHUSN», «ANreOpanyeckue BbhIpaKEHUsD,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIIUN.



Ha u3ydenue yueOHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7
kimacce — 102 gaca (3 gaca B Hemenmo), B 8 kimacce — 102 gaca (3 gaca B
Henemo), B 9 knacce — 102 gaca (3 gaca B HeZIeIO).



COJEPXAHUE OBYYEHMUA
7 KIIACC

Yuci1a 1 BBIYUCICHUSA

Hpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0oa OT OAHOM (opMbl 3amucu apodeil k apyroit. Ilonsrue
pallMOHAIILHOTO YHWCJa, 3alKCh, CpPaBHEHHUE, YIOPAIOUYMBAHHE PALMOHATIBHBIX YHUCENI. ApHPMETHUECKHE
JEMCTBUS C pallMOHAILHBIMY YnciaaMu. Pelenue 3a1a4 u3 peaibHOM MPaKTUKU HA YaCTH, HA IPOOH.

CreneHp ¢ HaTypaJbHBIM [IOKa3aTeJIeM: OIpeleseHue, NpeoOpa3oBaHUE BBIPAKEHUM Ha OCHOBE
OTpeNieIeHHs, 3aUCh 00IbIINX uncen. [IporeHTsl, 3amuchk MPOIEHTOB B BUAE IPOOH U IpOOH B BUE MPOLIEHTOB.
Tpu OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELICHUE 3a7a4 U3 PealbHON MPAKTUKU.

[IpumeHeHne MPU3HAKOB IEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATypaIbHBIX YUCEIL

PeanbHble 3aBUCMMOCTH, B TOM YHUCJIE NpsMasi 1 00paTHas MPONOPLUUOHAIBHOCTH.

AJire0panyeckue BbIPaKEHUs!

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHMS C NEPEMEHHOW. JlomycTMMBbIE 3HAa4Y€HUs IMEPEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXJY BelIMUYMHAMU B Buie ¢Gopmynbl. Beiunciaenus mno ¢Gopmyaam.
[IpeoGpa3zoBanre OYKBEHHBIX BBIPAKEHUN, TOKIECTBEHHO PAaBHBIC BBIPAYKEHUS, MTpaBUiia MpeoOpa3oBaHUs CyMM
Y TIPOU3BENICHU, paBUiIa PACKPBITUS CKOOOK U MPUBEACHUS TTOJIOOHBIX ClIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

Opnounensl U MHoOrousneHsl. CreneHp MHorouineHa. Cl0KEHHE, BBIYMTAHUE, YMHOXKEHHUE MHOIOYJICHOB.
@opMyIibl COKPAIIEHHOTO YMHOXEHUS: KBagpaT CyMMBbI M KBaapar pazHocTH. Dopmysa pa3HOCTH KBaJpaToB.
PasnoxxeHre MHOrO4JIEHOB HA MHOKHUTEIIN.

YpaBHeHMs M HepaBeHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHUS, IpaBuiia IpeoOpa3oBaHus ypaBHEHUS, pABHOCUIBLHOCTh YPaBHEHHUH.



JIuHetHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIIO KOPHEU JIMHEMHOI'O YPaBHEHUSI, PELICHUE JTMHEUHBIX
ypaBHeHHM. COCTaBJIEHUE YPaBHEHUH IO YCIOBHUIO 3aa4u. PellleHre TEKCTOBBIX 3a/1a4 C TOMOIIbI0 YPaBHEHU .

JluneitHOe ypaBHEHUE ¢ IByMS IEpEMEHHBIMU U ero Tpaduk. CucrteMa ByX JIMHEWHBIX YPaBHEHUN C IBYMS
nepeMeHHbIMU. PenieHue cucrteM ypaBHEHUHM crocoOOM MOACTAaHOBKH. lIpuMepshl pelieHrs TEeKCTOBBIX 3ajad C
IIOMOIIBIO CUCTEM YPAaBHEHUM.

DOYyHKUNHA

Koopmunata touku Ha npsamon. YwucinoBble npoMexyTku. PaccrosHue wmexay AByMs TOYKAMH
KOOPAMHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca U opauHaTa TOYKH HAa KOOPAMHATHOMN
wiockoctu. [Ipumepst rpadukos, 3aganHbix GopMynamu. UteHue rpa@ukoB pealbHbIX 3aBUcUMOcCTed. [loHsTre
¢yakuuu. I'papuk ¢pynkuuu. CoiictBa QyHkiui. Jluneiinas ¢ynkuus, e€ rpaduk. ['paduxk Qynkuum y = [x|.
['paduueckoe pelieHre TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUH.

IHHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YHEBHOI'O KYPCA «AJIEBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS ITPOrpaMMbl y4eOHOT0 Kypca «Aredpay XapakTepu3yrTCS:

1) maTpuoTHYecKOe BOCIIUTAHNE:

MPOSIBIIEHUEM MHTEPECA K MPOULIOMY M HACTOSIIEMY POCCUMCKOW MaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTH)KECHUAM POCCHUMCKHX MATEMAaTHKOB M POCCUMCKOW MATEMATHYECKOM IIKOJIBI, K MCIIOJIb30BAHHUIO ITUX
JTOCTH>KEHUU B IPYTUX HAYKaX W NPUKIAIHBIX chepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBIMIOJIHEHHIO OOSI3aHHOCTEW TpakJAaHWHA W pean3allud €ro IpaB, MPEACTaBICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TPaKIaHCKOTO



oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO ITHYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUICCKUM TPUMEHEHUEM JTOCTMKCHHM HAyKH, OCO3HAHWEM BaKHOCTH MOPAIbHO-DTHYECKUX MPHUHITUIIOB B
NESTENbHOCTA YYEHOTO;

3) Tpy10BOE BOCTIMTAHME:

YCTAaHOBKOW HAa aKTMBHOE YYacTHE B PEIICHWU MPAKTHUUECKUX 3a7a4 MATEMaTHYECKON HaIpaBJICHHOCTH,
OCO3HAHMEM BAXKHOCTH MaTEeMaTHYECKOTO OO0pa3oBaHUS Ha MPOTSHDKCHUM BCEH KU3HU IS yCIICUTHOM
npoheCCHOHANBHON JACSITEIPHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM
WHIUBUIYAJIbHOM TPAaeKTOPUU OOpa3oBaHUS W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WMHTEPECOB H
00I1IeCTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTHIO K 3MOIMOHATHPHOMY W JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pEIIeHUM, pacCyKJICHUH, YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTr O IIO3HAHMS :

OpUEHTAIMel B JEATEIBbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTAaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MMPUPOIBI M OOIIECTBa, TOHUMaHUEM MaTeMaTHYECKOW HAyKH Kak cepbl
YEIIOBEYCCKON NIEATEILHOCTH, JTAnoB €€ pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUJIM3AIMU, OBJIAJICHUEM
SI3BIKOM MATEMAaTHUKH U MaTEMaTUYECKON KyJIbTYpPOH KakK CpeJCTBOM MO3HAHUSI MUPA, OBJIAJICHUEM ITPOCTEHIITNMU
HaBBIKAMH HCCJICIOBATEIbLCKOU JEATEIbHOCTH;

6) pusumveckoe BocnuTaHUE, (POPMHUPOBAHNE KYJIbTYPhI 3I0POBbSI H YMOIMOHAJIBLHOI0 0J1ar ONOJYYHsI:

TOTOBHOCTHIO TIPUMEHSITh MaTEMaTHYCCKHE 3HAHUS B MHTEPECaX CBOETO 370POBbS, BEICHUS 3I0POBOTO
oOpa3a Xu3HU (30pOBOC NMUTAHUE, COAJTAaHCUPOBAHHBIA PEKHUM 3aHATHH W OTIbIXa, peryisipHas (pu3udeckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKA pe(IeKCHH, MPU3HAHKEM CBOETO IpaBa Ha OIMMOKY M TAKOTO KE
IpaBa JPyroro 4ejoBeka;
7) IKOJI0rH4ecKoe BOCIIUTAHKE:



OpHEHTalMel Ha NPUMEHEHUWE MaTeMaTUYeCKUX 3HAHWM A pelleHus 3agad B O0JacTH COXPaHHOCTH
OKpYXarouien cpeipl, TUIAaHUPOBAHUS IMOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX MOCIEACTBUN MJIi OKpYXarouen
Cpezbl, 0CO3HAHUEM TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) amanTanus K N3MEHSIOIUMCS YCJTOBHSAM COHUATbHOI M PUPOITHOI CPebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
gyepe3 MPaKTUUYECKYIO JIeATEIbHOCTh, B TOM UHCJIE YMEHHE YUUThCA Y APYTUX JIIOJEH, mpuoOpeTaTh B COBMECTHOM
NEeATEIbHOCTY HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTUX;

HEOOXOAMMOCTBI0O B (POPMHUpPOBAaHMM HOBBIX 3HAHUH, B TOM 4YuClIe (QOPMYIHpPOBATh HUICH, MOHATHUS,
TUNOTE3bI 00 OOBEKTaX W SBJICHHUSIX, B TOM YHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATH JNEPUIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYallMIO KaK BBI3OB,
TpeOyIOIUNi KOHTPMEP, KOPPEKTUPOBAaTh MPUHUMAEMBbIE PELICHUs] M JIEUCTBUS, (GOPMYIUPOBAaTh U OLICHUBATH
PHUCKHU U MOCNIECTBUS, POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

e BBIIBIATh W XapaKTEPU30BaTh CYIIECTBEHHbIC TNPU3HAKK MaTEMAaTHYECKUX OOBEKTOB, IOHSITHM,
OTHOILIEHUM  MEXIy TOHATUSIMH, (OPMYJIUPOBATH  OINPEACNICHUs  TOHATHH, yCTaHABIWBaTh
CYIIECTBCHHBI TpU3HAK KIAacCU(UKAIIMU, OCHOBAaHWSA JUIsi OOOOIIEHUS W CPAaBHCHUS, KPUTECPUHU
MMPOBOAMMOrO aHAJIA3A;

e BOCHPUHHUMATH, (OPMYIUPOBATH M IMPEoOpPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC M OTPHUIIATEIIbHBIC,
€MHUYHbIE, YaCTHBIE U O0II1E, YCIOBHBIE;



BBISIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTUBOpEUYUs B (akTax, JaHHBIX,
HaOMIOICHUSIX M YTBEPXKICHUAX, MpeasiaraTb KpPUTEPUU [JIsl BBIABIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U WHIYKTUBHBIX YMO3aKJIFOUECHHM,
YMO3aKJIIOUEHNUH 110 AaHAJIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEeMAaTHUYECKUX YTBEPXKIACHHM (NpsIMble U OT NMPOTHUBHOTO), MPOBOAUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE J0Ka3aTeIbCTBA MAaTEMATUYECKUX (PAaKTOB, BBICTPAaWBaTh apryMEHTALUIO,
IPUBOAUTH MPUMEPHI U KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

BbIOMpaTh Croco0 pemieHus: yueOHOM 3amaun (CpaBHMBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATH
Hanbosee NOAXOJAMIMMI ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nuccieaoBare/bLCKHe JeHCTBHS.

UCIIOJIb30BaTh BOMPOCHl KaK HCCIICIOBATCIbLCKAA HHCTPYMEHT ITO3HAHUS, (DOPMYIUPOBATH BOIPOCHI,
bukcupyronme MPOTHBOPEYHE, MPOOJIEMYy, CAMOCTOSTEIBHO YyCTaHABIMBATh HMCKOMOE W JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJIUTh TI0 CAMOCTOSITCIbHO COCTABJICHHOMY IUTAHY HECIOXHBIM OKCIIEPUMEHT, HEOOJbIoe
UCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEMAaTHYEeCKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATEIILHO (POpPMYIHpOBaTh 000OMICHHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
UCCIICIOBaHMSI, OIICHUBATh JOCTOBEPHOCTb MOJYUECHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IICHUIA;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABHIATh MPEIIOIOKEHUS O €ro Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh U HM30BITOUYHOCTH HHGOpMAIUU, JAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a71a4H;



BBIOMPATh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAITUIO PA3TUUYHBIX BUOB U
dbop™m mpecTaBICHUS;

BEIOWpaTh (GopMy mpencraBieHUs WHGOPMAMK M WILTIOCTPUPOBATH pPEIIaeMbIE 3a/ladyd CXEMaMH,
JTuarpaMMamu, HTHOW TpaduKoi U X KOMOWHAIIUSAMY;

OLICHMBATh  HAAGKHOCT,  WHOOpPMAMKM 1O  KPUTEPHUSAM, TPCUIOKCHHBIM  YUHTEIIEM  HJIH
chOpMYIHPOBAHHBIM CAMOCTOSTEILHO.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBHUS:

BOCIPUHUMATh U (HOPMYIHUPOBATH CY)KIECHHSI B COOTBETCTBUU C YCJIOBHSIMHU M LEISIMU OOILECHHUSA, SICHO,
TOYHO, TPaMOTHO BBIPAXXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M NMMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS
10 XOAy PEUICHHUS 3a]]Ja4yi, KOMMEHTHPOBATh MMOTYyYECHHBIA PE3YJIbTaT;

B XO/I€ OOCYXJIEHHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MpPOOJEMBI, peraeMoi
3aJa4i, BBICKA3bIBaTh WJEH, HAILICJICHHBIE HAa IIOMCK PEIICHMS, CONOCTABISATH CBOM CYXICHHS C
CYXKJCHUAMM JIpYTUX YYaCTHMKOB Juajora, OOHapyKuMBaThb pa3jMuu€ MU CXOJCTBO MO3ULHUH, B
KOPpPEKTHOU (popme popMyIHpoOBaTh Pa3HOIIACHS, CBOM BO3PAXKEHUS;

IIPEJICTABIATh PE3YJIbTAThl PEIICHUS 33]1a4y, SKCIEPUMEHTA, UCCIECAOBAaHUs, POEKTA, CAMOCTOSTEIBHO
BbIOMpATH (hopMaT BHICTYIUIEHUS C YUETOM 3a/1ay MPEe3eHTAMU U OCOOEHHOCTEN ayAuTOPHH;

MOHUMATh M HCIOJNB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBHUIyabHONH pabOTHl MpU pPEIICHUU
y4eOHBIX MaTeMaTHYECKHX 3374,

NPUHUMATh 1I€JIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboThI,
pacrpenensTh BHUIbI padOT, JOrOBapuUBaThCA, OOCYXKIaTh MPOIECC M pPe3yibTaT paboThl, 0000IIaATh
MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYMIOBBIX Qopmax padoThl (0OCYXIeHUs, OOMEH MHEHHUSMH, MO3TOBbIC IITYPMBI U
JpYTHeE), BBIOJHATH CBOIO 4acTb pabOThl MU KOOPAMHUPOBATh CBOM JEUCTBUSL C APYTMMH YJIEHAMHU
KOMaH/1bl, OLIEHUBATh KaYeCTBO CBOETO BKJa/a B OOLIUI MPOAYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHUS.



PerynsiTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

e CaMOCTOATENIbHO COCTABJIATH IUIAH, aJTOPUTM pELIEHUs 3aJadd (MM €ro 4acTh), BBIOMpATh CIOCOO
peleHuss ¢ Y4€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaThb H
KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPO/I1b, IMOLHOHAJIbHBIH HHTEJIJIEKT:

e BJAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLECCAa U PE3YNbTaTa PELIEHUSI MATEMAaTHYECKOU
3a]a4H;

e TMpEABUAECTh TPYAHOCTH, KOTOPHIE MOTI'YT BO3HUKHYTh NpPU PELUICHUH 33]a4d, BHOCUTh KOPPEKTUBHI B
JESTENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHUBAaTh COOTBETCTBUE pe3yJjbTaTa ACATEIbHOCTH TMOCTABJICHHOW MLEJIM MU YCIOBUSAM, OOBICHSTH

IOPUYUHBI TOCTWKEHUS! WIA HEJIOCTHKEHUS LeJIM, HaXOAUTh OMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY
OITIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koHI1ly 00yueHusi B / kjacce 00y4arouIuiicsi HOJy4UT CIEAYIOIINUE MTPEIMETHbIE Pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

BoimonHsaTh, coderasi YCTHbIE U MUChbMEHHBIE MPUEMBI, apu(METHUECKHE NEHCTBHUS C palMOHaIbHBIMU
YHUCIIaMH.

HaxoauTe 3Ha4Y€HUS YHUCIOBBIX BBIPAKEHUHN, IPUMEHITh PA3HOOOPA3HbIE CITIOCOOBI M MPUEMBI BEIUHCICHUS
3HAYEHUI IPOOHBIX BBIPAKEHUH, COAECPKAIMX OOBIKHOBEHHBIE U JECTUYHBIE IPOOH.

[lepexoaute OT omHON (opMbl 3amucu uyucen K Apyrod (mpeoOpa3oBbIBaTh AECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHYHYIO APOOb).

CpaBHUBaTh U YIOPAI0YMBATH pAllMOHATIbLHBIC YHCTIA.



OKpyrATh ynca.

BpINONHATE NPUKKIKY W OLIEHKY PE3YyJbTaTa BBIYMCICHUHN, OLUEHKY 3HAYEHWW YHMCIIOBBIX BBIPAKECHUM.
BBINOnHATH IEUCTBUSA CO CTENIEHSIMHU C HAaTYPaJIbHBIMU [I0KA3aTEISIMU.

[IpuMeHATh TPU3HAKU AENUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX YUCE.

Pemars mpakTMKO-OpMEHTUPOBAHHBIE 337]a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYHH, TPONIOPLUOHAIBHOCTBIO
BEJIMYMH, MPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a4a4 C y4ETOM OIPaHUYECHMH, CBSA3aHHBIX CO
CBOWMCTBAMHU paccMaTpUBAEMbIX OObEKTOB.

AJiredpanvecKue BbIpaKeHUs

Hcnonp3oBaTh anreOpanydyeckyl0 TEPMHHOJOTMIO M CHMBOJIMKY, NPUMEHATH €€ B TMPOIECCE OCBOCHUS
y4eOHOro Marepuania.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPAKEHUI MTPU 3a/IaHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHUsl LENOT0 BBIPAKEHUS B MHOTOWIEH IPUBEACHHUEM MOJOOHBIX ClIaracMbIX,
pPacKpbITHEM CKOOOK.

BBINOMHATS YMHOXEHHE OJHOYJIEHA Ha MHOTOWIEH M MHOTOYJIEHa Ha MHOTOYJICH, MPUMEHSTH (HOPMYJIbI
KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyIlecTBIIATh Pa3I0KEHNE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIbIO BBIHECEHHUS 32 CKOOKHM OOIIEro
MHO>KUTEJISA, TPYIIUPOBKH ClIaraeéMbIX, IPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsTh MpeoOpa3oBaHUsI MHOIOWIECHOB JUIsl PELLIEHUS PA3IMYHBIX 3a7ad U3 MAaTeMaTUKU, CMEXHBIX
IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHN ¢ HATYpabHBIMU [10KA3aTENMU JUJIs IPE0OPA30BAaHUS BbIPAKEHUI.

YpaBHeHUs1 M HEPABEHCTBA

Pemare nuHENHbIE ypaBHEHHsI C OJHOM INEPEMEHHOM, NMPUMEHSS IpaBUia IEPEX0Ja OT HUCXOAHOTO
YPaBHEHHUs K PaBHOCUIILHOMY eMYy. IIpoBepsTh, ABIISIETCSA JIM YUCIIO KOPHEM YPaBHEHMUS.

[IpumensTh rpadguueckre METOAbI TP PELICHUH TUHEHHBIX YPABHEHUM U UX CUCTEM.

[TonGupate mpruMepsl Nap YKCeN, SIBISIOIIMXCS pelIeHHEeM JMHEMHOT0 YpaBHEHUSI C IBYMS IIEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHON MJIOCKOCTH rpauK JMHEWHOTO YpaBHEHUS C JIByMsI IEPEMEHHBIMU, TOJIb3YACh
rpaukoM, NPUBOAUTH TPUMEPHI PELICHUSI YPABHEHUS.

Pemarhb cuctemMbl IBYX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMHU, B TOM YHCJIE TPapUUECKH.

CocTaBysATh M pelIaTh JUHEWHOE YPAaBHEHUE WIM CHCTEMY JMHEHWHBIX YPaBHECHHU 110 YCIOBUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4M NIOJIY4EHHBIN pPE3ysbTar.

DOyHKIUA

N300pakaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIHE 3a/IaHHBIM KOOpJUHATAM, JTy4H, OTPE3KH,
MHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE IPOMEXKYTKU HA aJIreOpandeckoM s3bIKE.

OTmeudarh B KOOPAMHATHOM TMJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATaM, CTPOUTh T'paduKu JTMHEHHBIX
dbyukuui. Ctpouts rpaduk GyHKINHU y = |X|.

OnuceiBaTh ¢ MOMOLIBIO (DYHKIHMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMH: CKOPOCTh, BpeEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BPEMsl, 00bEM PabOTHI.

HaxoauTe 3HaueHne QyHKIMU 110 3HAYCHHIO €€ apryMeHTa.

[Tonumarts rpaduueckuii cnocod npeAcTaBiIeHUs U aHaJIW3a MH(POPMALIMU, U3BJIEKaTh 1 UHTEPIPETUPOBATH

uHGOpMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB M 3aBUCUMOCTEH.
TEMATHUYECKOE IIJNIAHUPOBAHHUE

7 KIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB U TEM (undpoBbie)
Ne ni/m P Konrpoaen | IIpakrHyeck op
NMPOrpamMMbI Bcero oOpa3zoBarejibHbIEe
ble padoThI ue padboThbl
pecypchl
1 Yucna u B ciaeHus. ParimonanbHbIe o5 1 bubmmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
2 Anredpandeckue BhIpaKeHHs 27 1 bu6mmotexa LIOK



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

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

VYpaBHEeHUS 1 HEpABEHCTBA 20 bubmorexa LIOK
p p https://m.edsoo.ru/7f415b90
but6moreka [TOK
K . O 24
OOpAUHATHI 1 TpauKu. DyHKin https://m.edsoo.ru/7f415b90
bubmoreka IIOK
I1 6
OBTOpeHHE  0000MmeHUe https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOBIIO 102

[TPOI'PAMME



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

HOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
Jara
Ne Tema ypoka Kourpoa | Ilpaktuu wayse uudposbie
n/n Bcero bHBIE ecKue st 06pa30BaTeJILHble
padoThI padoThI pecypcsl
OHATHE PALMOHAIBHOI O YKCIIa
1 IT 1
5 Apudpmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 ApudmeTtnueckue 1eHCTBUS C 1
paLKOHATIbHBIMH YHCIAMU
4 ApudmeTtnueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIaAMH
5 ApudmeTnueckue qeicTBUS C 1
paloHaIbHBIMU YHCIaAMH
5 Apudpmernueckue 1eHCTBHS C 1
paloHaIbHBIMU YHCIaMH
7 CpaBHeHMe, yHIOPSJOYUBaHUE 1
paloOHaIbHbIX YU Cell
3 CpaBHeHMe, yHIOPSJOYUBaHUE 1
paloOHaIbHbIX YK CEll
9 CpaBHeHMeE, yHIOPSI0OUYUBAaHUE 1
paloHaIbHbIX YK CEll
10 CrerneHb ¢ HaTypaJIbHBIM I1OKa3aTeNIEM 1 bu6motexa LIOK




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

but6mmoreka [IOK
11 Crenens ¢ HaTypaJIbHBIM MOKa3aTelIeM
https://m.edso0.ru/7f421382
but6moreka [TOK
12 Crenens ¢ HaTypaJIbHBIM MOKa3aTelIeM
https://m.edsoo.ru/7f42154e
bubmoreka IIOK
13 Crenenb ¢ HaTypaJIbHBIM [TOKa3aTeNEM
https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypaJIbHBIM [10Ka3aTelIeM
15 Pemiennie oCHOBHBIX 3a/1a4 Ha IpooOH,
MPOLICHTHI U3 PEATbHON MPAKTUKHI
16 Pemiennie oCHOBHBIX 3a/1a4 Ha IpooOH,
MPOLIEHTHI U3 peabHON MPaKTUKHU
17 Pemenue ocHOBHBIX 3a/1a4 Ha IpooOH,
MIPOLIEHTHI U3 peabHON MPaKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,
MIPOIICHTHI U3 PEATbHON MPAKTUKH
19 [Ipu3Haku 1eMMMoCTH, pa3ioKeHUs Ha
MHOXXHUTENN HAaTyPaJbHBIX YHUCEI
20 [Ipu3Haku 1eMMMoOCTH, pa3ioKEHUs Ha
MHOXXHUTEIN HATyPaJbHBIX YUCEI
21 Peanwubie 3aBucumocTtu. [Ipsimas u
oOpaTHast IPOMOPLHOHAIEHOCTH
29 Peanwubie 3aBucumocTtu. [Ipsimas u
o0paTHas IPOMOPIUOHAIEHOCTH
23 Peanbnbie 3aBucumocT. [psmas u

oOpaTHas IPOMOPIIUOHAEHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanpubie 3aBucumoctu. Ipsamas u

24
oOpaTHas IPOMOPIUOHAEHOCTH
o5 KonTtponbshas pabora mo reme
"ParronanbHbIe yuciaa"
26 bykBeHHBIE BbIpaKEHUS bubmorexa [OK
Y P https://m.edsoo.ru/7f41feec
27 Dopmyiisl
28 Dopmysl
29 [Tepemennsie. JlomycTiuMbIe 3HaY €HUS
MIePEMEHHBIX
[IpeoOpa3zoBaHne OyKBEHHBIX
30 BBIPAXEHU, PaCKPbITHE CKOOOK U bubmorexa [IOK
’ https://m.edsoo.ru/7f41fafa
MpUBEIeHUE TOI00HBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
31 BBIpAKEHUH, paCKPhITHE CKOOOK U bubmorexa [IOK
’ https://m.edsoo.ru/7f41fd70
MPHUBEJICHUE TTOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
32 BBIpa)KEHUH, paCKphITHE CKOOOK U
IpUBeeHUE MOJOOHBIX ClaraeMbIxX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPKEHUH, PACKPBITHE CKOOOK 1
MIPUBENICHUE TTOTOOHBIX ClIaraeMbIX
34 CBOiICTBA CTEMEHU C HATYPAITbHBIM bubmuorexa [IOK
roKa3aTenem https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHH C HATYPAJTbHBIM bubmmorexa [IOK

IIO0Ka3aTciieM

https://m.edsoo.ru/7f42154¢



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

36 CBoiICTBA CTEMEHU C HATYPAITbHBIM bu6motexa [IOK
IOKa3aTeneM https://m.edsoo.ru/7f4218be
but6mmoreka [TOK
37 M
HOTOHICHRL https://m.edsoo.ru/7f42276e
bubmoreka LIOK
38 M
HOTOHIICHET https://m.edso0.ru/7f422930
39 CrnoxeHue, BBIUUTAHUE, YMHOXEHUE bubmorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBlMUTaHUE, YMHOKECHHUE bubimoreka IIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
CroxeHue, BBlYMTaHUE, YMHOKECHHUE bubimoreka IIOK
41
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CrioxeHue, BBlMUTaHUE, YMHOKECHHUE bubmumorexa [IOK
MHOT'OYJICHOB https://m.edso00.ru/7f423182
43 DopMyJITBI COKPANEHHOT 0 YMHOKCHHUS bubmorexa [OK
pMY patl y https://m.edsoo.ru/7f42432a
44 DopMyIIbI COKPAIIEHHOTO YMHOXEHHUS bubmorera [IOK
pMY patt Y https://m.edsoo.ru/7f42464a
45 DopMyJIBI COKPAIIEHHOIO YMHOKEHHUS bubmorexa [OK
Py pati y https://m.edso0.ru/7f424¢12
46 DopMyIBI COKPAIIEHHOIO YMHOKEHHUS bubmorexa [OK
Py pat y https://m.edso0.ru/7f424fd2
47 DopMyJIbl COKPAIIEHHOTO YMHOXKCHHUS bubmorexa TIOK
PMY pait y https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHrue MHOTO4JICHOB Ha bubmmoreka [IOK

MHOXUTEIN

https://m.edsoo.ru/7f423312



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
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

49 PaznoxeHne MHOTOYJICHOB Ha bubmmoreka [IOK
MHOYKUTEN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOTOYJICHOB Ha but6mmoreka [TOK
MHOYKUTEN https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOTOYJICHOB Ha
MHOKHTETN
59 KonTtponpHas pabora o reme
" AnreOpandeckue BbIpakeHus"
53 VYpaBHeHue, mpaBuia mpeodpa3oBaHus
ypaBHEHUsI, pPABHOCHJIBHOCTh YPaBHEHU I
JIuHeitHOe ypaBHEHUE C OJTHOU
o4 IIEPEMEHHOM, pEIIEHNE JIMHENHBIX
ypaBHEHUH
JIuHeliHOe ypaBHEHUE ¢ OHOMI
55 TEPEMEHHOM, pellieHrEe JTMHEUHBIX bubmorexa [OK
P . P https://m.eds00.ru/7f420482
ypaBHEHHI
JInHeHoe ypaBHEHHUE C OJTHOU
56 MepeMEeHHOMN, pellIeHre TNHEHHbIX
YpaBHEHUH
57 Pemenue 3aqa4 ¢ moMOIIBI0 YpaBHEHUH bubmnorexa LHOK
P https://m.edsoo.ru/7f42064e
58 Pemenne 3aa4 ¢ TOMOIIBIO YPaBHEHHIH bubmorexa TIOK
P https://m.edsoo.ru/7f420806
59 Pemenune 3a1a4 ¢ moMoIbIO YypaBHEHUN Enbmorexa HOK
P https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIip0 ypaBHEHHIA bubmorexa [IOK



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

https://m.edsoo.ru/7f420e6e

JIuneliHO€ ypaBHEHHUE C IBYMSI

bub6moreka IIOK

61
MepEeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
JIuneitHOe ypaBHEHHE C ABYMS bu6muotexa LIOK
62
MIEpPEMEHHBIMU H €r0 TpapuK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JUHEUHBIX YpaBHEHUM C bubmotexa [IOK
JIBYMsI TI€PEM EHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHENHHBIX ypaBHEHUH C
JIBYMsI I€pEMEHHBIMH
65 CucremMa IByX JIMHEIHBIX YPABHEHUH C
JBYMSI TIE€pEMEHHBIMH
66 Cucrema IByX JUHEUHBIX YpaBHEHUH C
JBYMSI TIE€pEMEHHBIMH
67 Pemenue cucrem ypaBHeHuUi bubmorexa TIOK
P https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHeHUIA bubmiorexa [IOK
P https://m.edso00.ru/7f42865a
69 Pemenne cucrem ypaBHEHUN bubsmorexa LIOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUH
71 Pemenue cucrem ypaBHEHHUIA
79 KonTponbsHas paboTa 1o Teme bu6motexa LIOK
"JIuneiiHpie ypaBHEHUA" https://m.edso00.ru/7f421044
73 Koopaunara Touku Ha mpsiMoOit brbmiorexa [OK
pA P https://m.edsoo.ru/7f41de76
74 YucnoBble MPOMEKYTKH bu6motexa LIOK



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

https://m.edsoo.ru/7f41dff2

75 YucaoBble MPOMEXYTKI
76 Paccrosinue Mf)K)Iy z[Bgnvm TOYKaMHU
KOOPJIMHATHOM MPsIMOi
- Paccrosinue Mexay 1ByMsl TOUKaMH
KOOPAMHATHOU MPAMOU
78 [IpsimoyrosbHas cucTeMa KOOpAUHAT Ha bubmmoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyrosbHas cucteMa KOOpAUHAT Ha bubmoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKOB, 33 JaHHBIX bu6motexa [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoOB, 33 JaHHBIX bu6motexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumepsl rpadgukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpaukoB peagbHbIX bu6motexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaq)I:IKOB peanbHbIX
3aBHCUMOCTEN
bubmmorexa [IOK
8 Homsrite kit https://m.edso;-.[ ru/7f41efo6
86 I'paduk pyHKIIMN
87 CaolicTBa QpyHKIHI bubmorexa [OK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

but6mmoreka [IOK

88 Csoii i
pofieTsa Gyl https://m.edsoo.ru/7f41f1fe
. bu6moreka LIOK
89 Juneitnas pymkuns https://m.eds00.ru/7f427282
N bu6mmoreka [IOK
90 JI
Huciinas pysKun https://m.edso00.ru/7f427412
91 [TocTpoenue rpaduka JMHEHHON bu6motexa LIOK
¢byHKIMH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka JIMHEHHON
GbyHKIIUN
93 I'paduk pysxumn y =[X|
94 I'padux pynxnum y =[x|
Kontponbsnas pabora o reme
95 "Koopaunate! u rpaduku. Oyukuuu" / bubmorexa [IOK
y Y https://m.edso0.ru/741f50a
Bcepoccuiickas mpoBepouHasi pabota
Hrorosas koHTpoNbHAs paboTa / bubmuotexa [IOK
96 .
Bcepoccuiickas nposepouHas pabota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX TOHATUH U
97 METOJI0B Kypca 7 kiacca, 00001ieHue
3HaHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
98 METOJIOB Kypca 7 Kiacca, 00001eHue bubmorexa [OK
y ’ https://m.edsoo.ru/7f429£32
3HaHUI
IToBTOpEHHE OCHOBHBIX NOHATHI U
bubmmoreka [IOK
99 METOJIOB Kypca 7 Kiacca, 00001eHne

3HAHUU

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



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHKE OCHOBHBIX MOHSTHI U
METO/I0B Kypca 7 Kjiacca, 000011eHne
3HaHUI

101

[ToBTOpEHME OCHOBHBIX MOHSTHH 1
METOJI0B Kypca 7 Kjacca, 0000111eHne
3HAHUU

bub6mmoreka [TOK
https://m.edsoo.ru/7f42a27a

102

IToBTOpEHHE OCHOBHBIX NOHATHHI U
METOJIOB Kypca 7 Kilacca, 00001IeHne
3HAHUU

bub6imoreka IIOK
https://m.edso00.ru/7f42a900

OBLIEE KOJIMYECTBO HYACOB I10
I[TPOIT'PAMME

102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOI OBPA30OBATEJILHON

IMPOI'PAMMBI
7 KIIACC
Kon
npose
psieMo IIpoBepsieMble npeqMeTHBIE Pe3yIbTAThI 0CBOCHHS OCHOBHOM
ro o0pa3oBaTeJIbHOI NMPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJib
TaTa
1 Uucna v BEIYUCIECHUS
11 BbimonHate, coderas  YCTHbIE UM NHCbMEHHbIE  NPUEMBI,
apupMeTnueckue 1eiCTBUS C palliOHaIbHBIMU YHCIAMU
HaxonuTh  3HayeHUsT  YUCIOBBIX  BBIPAKEHUH, IMPUMEHSTh
19 pazHooOpa3Hble CIMOCOOBI W MPUEMBI BBIYUCICHUS 3HAYCHUH
ApOOHBIX BBIpAXKEHUH, cofepKalux OObIKHOBEHHBIE U JIECATHYHbIC
apobu
[lepexomuth OT ogHOW (OPMBI 3alUCH YHUCEN K Jpyroit
13 (mpeoOpa3oBbIBaTh  JECATHUUHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B J€CSITUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
14 CpaBHHBaTh U yHIOPAJ04YMBATh PALIMOHAIILHBIE YHCIIA
15 OxpyrasaTe yucina
BBINOMHAT NPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCIEHUH, OLEHKY
1.6 3HAYEHUM YWCIIOBBIX BBIPAKECHUN. BBINOTHATH JAEHCTBUS €O
CTEIIEHsIMU C HaTypaJIbHbIMU [IOKAa3aTEISIMU
17 ITpuMeHAT, NpU3HAKU JAEIUMOCTH, PA3JI0KEHHE HAa MHOXKHUTEIU
HaTypaJIbHBIX YUCEN
18 Pemath  IpakTUKO-OPUEHTUPOBAHHBIE  3aJlauM, CBS3aHHBIE C

OTHOIICHHUECM BCJIIMYHUH, IMpONOpPIUOHATIBHOCTBIO BCJIIMYHUH,




MPOLEHTAMU, WHTEPHIPETHUPOBATh PE3yJbTaThl pELIECHUs 3adad C
Y4ETOM OrpaHUYEHUH, CBSI3aHHBIX co CBOMCTBaMU

paccMaTpuBaeMbIX 00BEKTOB

2 Anrebpanyeckue BbIpasKeHUs
91 Hcnonp3oBaTh anredpandyeckyro TEPMUHOJIOTHIO M CHMBOJHKY,
' INPUMEHATH €€ B polecce OCBOCHUS yueOHOro MaTepuaa
95 Haxonute 3HadeHHss OyKBEHHBIX BBIp@XEHMH TpU 3aJaHHBIX
' 3HAYEHHUSAX IIEPEMEHHBIX
23 BoimonHaTe npeoOpa3oBaHMsl LIEJIOT0 BBIPAXKEHUST B MHOIOWIEH
' IIPUBEEHUEM MTOJOOHBIX CJIaraeéMbIX, PACKPBITHEM CKOOOK
BBINONHATS YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOI'O4YJICHA
24 Ha MHOTOYJIEH, IPUMEHATh (GOpMYJIbl KBajpaTa CyMMbI U KBaJparta
pa3HOCTH
OcyliecTBIIATh  pa3iokKEHUE MHOIOWIEHOB Ha MHOXUTEIM C
9k IIOMOIIBIO  BBIHECEHHMS 34 CKOOKM  OOLIEro  MHOXKHTEINS,
' IPYNIUPOBKU CJIATA€MBIX, NPUMEHEHUs (OPMYJ COKPAIIEHHOIO
YMHOKEHUS
[IpumensTh  mpeoOpa3oBaHUS  MHOTOYJICHOB Ul  peLIeHUs
2.6 pa3sIMYHBIX 3a7a4 M3 MaTEMaTHUKH, CMEXKHBIX IPEIMETOB, U3
pEaNbHON MTPAKTUKH
57 Hcnonb30BaTh CBOWCTBA CTENEHEN C HATYPaJIbHBIMU I10KA3aTEISIMU
' JUI IpeoOpa30BaHus BbIpaKEHUN
3 VYpaBHEHUS 1 HEPABEHCTBA
PemaTp nuHElHBIE ypaBHEHUS C OAHOW IIEPEMEHHOH, IPUMEHSs
31 IIpaBWJIa IEPeXofa OT UCXOJHOIO0 YPAaBHEHUS K PABHOCUIBHOMY
emy. I[IpoBepsTh, SBISETCA M YUCIO0 KOPHEM yPAaBHEHUS
22 [TpumeHaTs rpaduueckue METOAbl MpU PELIeHWH JIMHEHHBIX
' YpPaBHEHHUI U X CUCTEM
33 [TonOupats mnpuMepbl Map YHCEN, SBJIAIOLMXCS pEIICHUEM
' JIMHEIHOr 0 YpPaBHEHHUs C IBYMs [IEPEMEHHBIMU
34 Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TIpaduK JHHEHHOro

YpaBHEHUS C JBYMsS TEPEMEHHBIMH;, MOJb3ysICh TIpaduKoM,




[IPUBOJUTH IIPUMEPBI PELLICHUS YPABHEHUS

Pemiate  cuctemMbl  JIByX JIMHEWMHBIX ypaBHEHUM C  JABYMs

32 [IepEMEHHBIMHU, B TOM YHCIIe TpaduuecKu
CocraByiATh MW pelaTe JUHEHHOE YpaBHEHHE WIM CUCTEMY
3.6 JUHEWHBIX ypaBHEHUH IO YCJIOBHIO 3a/1ayd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJIy4E€HHBIN pe3ybTar
4 Koopaunats! u rpadpuku. @yHkuuu
N300paxaTh Ha KOOPAWHATHOM MPSAMOM TOUYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, UHTEpBaJibl, 3aIIUChIBATh
YHCIIOBBIE IPOMEKYTKH Ha alre0panyeckoM s3bIKe
42 OTMmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM
' KOOpJMHATaM
13 Crtpoutb rpaduku JuHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIHH
| y =
OnuceIBaTh C MOMOIIBIO (PYHKIMN U3BECTHBIC 3aBUCUMOCTH MEX1Y
44 BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIHHOCTh, BpeMsl, 00BEM pabOThI
4.5 HaxonuTthb 3HaueHne pyHKINUU [0 3HAYEHUIO € apryMeHTa
ITonumate Tpaduueckuil crmocod NpeAcTaBICHUS U aHalM3a
4.6 uH(popMaIuu, U3BJIEKaTh U MHTEPIPETUPOBATh WH(OPMAIUIO U3

rpauKOB peaJbHBIX IPOIECCOB U 3aBUCHMOCTEN

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEpPKAHUA
1 Yucna u BbIYUCICHUS
Jpobu OOBIKHOBEHHBIEC U IECATUYHBIE, TIEPEX0 OT OJHON (GOpMBI
11 3anucu Aapodeit k npyroi. [loHsATHE paniMOHANIBHOTO YUCIIA, 3aMKCh,

CpPaBHCHHUC, YIIOPAJOYNBAHUC pallMOHAJIbHBIX YU CECII




ApudmeTrueckue IeiCTBUs ¢ palliOHAIbHBIMU YKciaMu. Pernenue

L2 3a/1a4 U3 pearbHOM MPaKTUKU Ha YacTH, Ha Apodu
CreneHb ¢ HaTypajbHbIM  IIOKa3aTeleM: oIpe/eneHue,
13 npeo0pa3oBaHUWE BBIPAKCHUM HA OCHOBE OIPEACIICHUS, 3aIucCh
OOBIIMX YHCEIT
[IporeHTHl, 3amUCh MPOIEHTOB B BUAE ApPOOM U JAPOOH B BHUIE
14 MpOLEHTOB. TpH OCHOBHBIE 3a7ja4M HA MPOLEHTHI, PEIICHUE 3a]a4
U3 peaNbHON NIPaKTUKH
L5 [IpuMeHeHue MPU3HAKOB JEIMMOCTH, pa3ioXKeHHe Ha MHOXHUTEIH
' HaTypaJbHBIX YHCEI
16 PeanbHble 3aBUCMMOCTHM, B TOM 4HCIEe TIpsMas © oOpaTHas
' MPOMOPIIMOHATBHOCTH
2 Anre0pandecKre BhIpaKEHUs
91 [lepeMenHble, YUCIOBOE 3HAYEHUE BBIPAKEHHS C IMEPEMEHHOM.
' JomycTrMble 3HaUYCHUS TIEPEMEHHBIX
2 [IpencraBneHre 3aBUCHUMOCTH MEXAY BEIUYMHAMH B  BHIE
' dopmynbl. Berancnenus no gpopmynam
23 [TpeoOpazoBanue OYKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO paBHBIC
' BBIPAKECHUS
24 CBolicTBa CTENEHHU € HATYpaJbHBIM IOKA3aTEIEM
st Opnounensl U MHorousieHol. CrterneHb MHorousieHa. CroxeHue,
' BBIUUTAHUE, YMHOKEHHE MHOTOUYJIEHOB
@®opmyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPAaT CYMMBI U KBaapaT
2.6 pasHoctu.  ®dopmyma  pazHocth  KBajapatoB.  PasznokeHue
MHOTOYJIEHOB Ha MHOKHUTEITH
3 YpaBHEHUs
31 VYpaBHeHHE, KOpEHb ypaBHEHHs, TIpaBHJIa MPEOOpPa3OBAHUS
' ypaBHEHHS, PABHOCUJIBHOCTh YPaBHEHUM
32 JluneliHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIO KOpPHEU
' JIMHEIHOr 0 YpPaBHEHHUSI, pELICHN E JIMHEWHBIX YPABHEHU I
23 CocraBieHue ypaBHEHH 110 YCIOBHIO 3a1aul. PelieHne TeKCTOBBIX

3a/1a4 C MIOMOIbIO0 YPaBHEHUN




3.4

JluneliHoe ypaBHEHUE C IBYMSI IEPEMEHHBIMU U €ro rpaduk

Cucrema JByX JIMHEHHBIX YypaBHEHUH C JBYMsI IE€PEMEHHBIMHU.

35 Pemenue cucrem ypaBHEHMH CIIOCOOOM IMOACTaHOBKHU. IIpumepsl
pelIeHus] TEKCTOBBIX 3a/1a4 C MOMOIIBIO CHCTEM YpaBHEHUN

4 Koopaunate! u rpadpuku. OyHKImum

41 Koopaunara Touku Ha psMOn

42 UYucnoBble NpPOMEXYTKH. PaccTosHue Mexay IBYyMs TOUKaMH
' KOOPJAWHATHOH MPSMOI

13 ITpsmoyronbHas cucrtema koopauHaT, ocu OX u Oy. AGcuucca u
' OpJIMHATa TOYKH HAa KOOPJUHATHOM MIOCKOCTH

44 [Tpumepsl rpadukoB, 3amaHHbBIX (opMmyiaamu. UreHue rpadukoB
' peanbHbIX 32aBUCUMOCTEN

4.5 [Tonarue ¢pynkuuu. I'paduk ynkuuu. CoiicTBa QyHKUMI

4.6 Jluneiinas ¢pyukuus, e€ rpaduk. ['padux pynkuuu y = [x|

47 I'paduueckoe perieHre TUHEHHBIX ypaBHEHUI U CUCTEM JTMHEHHBIX

YpaBHEHHIA

IHPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHU S
K PE3YJIbTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJILHON MTPOI'PAMMBI OCHOBHOI'O

OBILIETI'O OBPA3OBAHUA
Kon
nposep IIpoBepsiemMble TpeGoOBaHMs K NPeIMETHBIM pe3yJbTaTam
eMOro OCBOCHMSI OCHOBHOI1 00pa3oBaTe/IbHON NPOrPaMMBbI OCHOBHOI0
TpedoBa o0mero oopazoBanusi Ha ocHoBe PI'OC
HUA
VYMeHue onepupoBaTh MOHATUAMU: MHOXECTBO, ITOJMHOMKECTBO,
olepaluy HajJ MHOXKECTBAaMHU; YMEHHUE OINEpPUpPOBATh MOHITHUIMU:
1 rpad, cBs3HBINA rpad, 1epeBo, MUK, IPUMEHATh UX MPU PEUICHUH

3aa4; yMEHHE HCIOIb30BaTh rpaduueckoe TMpeCcTaBICHUE

MHOXCCTB IJId ONMCaHHs PCAJIbHBIX ITPOIECCOB H ﬂBHGHI/Iﬁ, npn




pellleHu  3a7a4 U3 APYruX yaeOHBIX IPEIMETOB

YMeHne onepupoBaTh IOHSATUAMH: OINPEIEIICHUE, aKChOMa,
TeOpeEMa, J10Ka3aTelIbCTBO; YMEHHME paclO3HaBaThb HCTHUHHBIE U
JIO)KHBIE BBICKA3bIBAHUSA, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,

CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA BBICKA3BIBAHHI

YMeHue ornepupoBaTh MOHATUSIMHU: HATYpPaIbHOE YHCIIO, MPOCTOE
U COCTaBHOE YHUCJIO, NETMMOCTh HATypaJIbHBIX YHCEI, MPU3HAKU
JETMMOCTH, 11€JI0€ YUCII0, MOJLYJIb YHciia, OOBIKHOBEHHAs Ipo0b U
JnecsiTHYHast JpoOb, CTAaHAAPTHBIA BHUJA YHCIA, palMOHAIBHOE
YUCIIO, UPPAIMOHAIILHOE YHUCIO0, apu(PMETUYECKUl KBaJIpaTHBIN
KOpPEHb; YMEHHUE BBINOJIHATH JIEUCTBHUS C YMCIAMH, CPAaBHUBATh U
yIOPSI0YUBATh YWCTA, MPEACTABIATh YUCIAa HA KOOPAMHATHOM
MNPSIMOM, OKPYTJIATh YMCIA; YMEHHUE JeJaTh MPUKUAKY U OLEHKY

pe3yJibTaTa BHIYUCICHUI

YMeHue omnepupoBaTh  MOHATUSAMM: CTENEHb C  LEJbIM
rmoKasaresieM, apupMeTHYECKUN KBaJAPaTHBI KOPEHb, MHOT'OWICH,
anredpandeckas ApoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJbHOM CTEMEeHU OOJbIe EAUHUIBI; YMEHUE BBIMOIHATH
pacu€rel o QopmynaMm, TMpeoOpa3oBaHUS IENBIX, JIPOOHO-
palMOHAJIBHBIX  BBIPAXKEHUNM W BBIPAXKEHUW €  KOPHSMHU,
pa3noKeHHe MHOrouYjleHa Ha MHOXHUTEIM, B TOM YHCIE C
UCIOJIb30BaHWEM (OpMyNl pa3HOCTH KBAJpaToB U KBajpaTa

CYMMEBI U PA3HOCTH

YMeHue onepupoBaTh IMOHATHSAMH: YHUCJIOBOE  PaBEHCTBO,
YpaBHEHHE C OJHOW IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YyMEHHE pelaTh JIMHEWHbIE U
KBaJIpaTHbIE YypaBHEHUS, APOOHO-PALlMOHAJIBHBIE YpaBHEHHS C
OJIHOM TMEPEMEHHOW, CHUCTEMBI JIByX JHHEWHBIX YpaBHEHHUIA,
TMHEWHbIE HEPAaBEHCTBA U HMX CHCTEMbI, KBaJpaTHbIE U APOOHO-
paliMoHalibHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM 4YHCIIE
IIPU PELIEHHHM 3aJad W3 JPYIUX IPEIMETOB U IPAKTUYECKUX
3a/a4; YMEHHE HCIOJb30BATh KOOPAMHATHYK NPIMYH U
KOOPAMHATHYIO  IUIOCKOCTh  JUJII  W300pa)KeHUs  pelIeHui

YPaBHEHHI, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHIMH: (QYHKIUS, Tpaduk (QyHKIHUH,
HYJTU (QYHKIMH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJbIICe W HAUMCHBIICE 3HAYCHHS
GyHKIMHM,  YMEHHUE  ONCPUPOBATH  MOHATHSAMH:  TIpsIMas
MPOMOPIIMOHATIBHOCTh,  JIMHEHHasT  (QYHKIUS, KBaJpaTUIHAs
byHKIMsI, 00paTHas MPOMOPIHOHATBHOCTB, Tapadona, runepd ona;
YMEHHE CTPOUTH Ipaduku (QyHKIMI, UCIOIB30BaTh TpaduKu ISt
OIpEJIeIICHHSI CBOMCTB IPOIECCOB U 3aBHCUMOCTCH, ISl PEIICHUs
3aJ1a4 U3 JIPYTUX y4EeOHBIX MPEAMETOB U PEeaJbHON )KU3HU; YMEHUE

BbIpaXxaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKY BETMUNHAMU

VYMmenne OIICPpUPOBATH IIOHATHUAMMU: ITOCJICA0OBATCIIbHOCTD,
apudmMernyeckass M TEOMETpUYECKass IMPOTrPEeCcCHH; YMEHHE
UCIOJb30BaTh CBOMCTBA MOCIEI0BATENbHOCTEH, (HOPMYIIBI CYMMBI
U o0uliero wieHa MpU pEIIeHWU 3aJad, B TOM 4HCIE 3a7ad M3

APYTruX y4eOHbIX IPEIMETOB U PeasibHON KU3HU

VYMeHue pemiate 3ajJadd  pa3HbIX TUNOB (B TOM 4HCIIE Ha
IPOLIEHTHI, JOJM U YacTH, ABW)KEHUE, paboTy, LIEHy TOBapoB U
CTOMMOCTh TMOKYNOK W YCIyr, HaJOTH, 3aJaud U3 00JacTH
yOpaBiICHUS JHMYHBIMM M CeMEHHBIMU (HUHAHCAMHU); YMEHHE
COCTaBJIAATh BBIPAJKECHUs, YPABHECHMS, HEPABEHCTBA U CUCTEMBI I10
YCIOBHIO  3a/lauyd, HCCIIEN0BaTh IIOJYYEHHOE DEIICHHE U

OLICHUBATH HpaBHOHOJIO6HOCTI) IMMOJIYYCHHBIX PC3YyJIbTATOB

VYMeHue onepupoBaTh NOHATHSAMM: (QUrypa, TOYKa, OTPE3OK,
npsMasi, Jyd, JIOMaHas, yrojl, MHOIOYI'OJbHHUK, TpPEYTOJbHUK,
paBHOOEAPEHHBII U PaBHOCTOPOHHMM TPEYTOJIbHUKH,
IPSAMOYTOJIHBIA TPEYroJbHUK, MEAHaHa, OMCCEKTpHUca U BHICOTA
TPEyrojibHUKa, YeTBIPEXYTONbHUK, MapajulelorpamMM, pomo,
NpSMOYTOJIbHUK, KBajapaT, Tpameuus; OKPYXHOCTb, KpYT,
KacaTeslbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU (UTypaMu;
YMEHHE pellaTh 3a/1a4, B TOM YUCJIE U3 MIOBCETHEBHOM KU3HU, Ha
HaxXOXXJEHUE TEOMETPUUECKUX BEJIMYMH C  HPUMEHEHUEM

M3YYEHHBIX CBOWCTB (GUTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMU: PABEHCTBO (PUTYp, paBEHCTBO

TPEYT'OJIbHUKOB, nmapauiCJIbHOCTb n NEPHNCHANUKYIAPHOCTD




MPSAMBIX, YTOJd MEXKIY NPSIMBIMH, TMEPIEHIUKYISAP, HAKIOHHAs,
MPOEKIHS, Togooue Guryp, mogoOHbIe TPEYTrOIbHUKHA, CHMMETPHUS
OTHOCHTEIBHO TOYKHM U TPSIMOW; YMEHHE paclo3HaBaTh
PaBEHCTBO, CUMMETPUIO M Tono0ue Quryp, mapaiienbHOCTh H

MEPIEHANKYJIIPHOCT IPSMBIX B OKPYKAIOIIEM MHPE

11

YMeHue omnepupoBaTh MOHSTUAMHU: JUIMHA, PACCTOSHUE, Yroi
(BemuuMHA yrila, CHHYC M KOCHHYC yTJia TpEeyroJbHUKa), IJIO0LIa/ib;
YMEHHE OIEHUBAaTh pa3Mepbl NpPEIMETOB M OOBEKTOB B
OKpYXXaroIleM MHpE; YMEHUE MPUMEHATh (HOPMYIIBI TepuMeTpa U
IUIOIIA I MHOTOYI'OJIbHUKOB, JJIMHBl OKPY)XKHOCTM M IUIOLIAJU
Kpyra, oObema MNpSAMOYrOJbHOIO NapajuleNieNuIena; yMeHHe
IPUMEHATh IIPU3HAKM DPAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yIJ10B TPEYT OJIbHUKA, TEOpeEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOLUEHMS JUIsl BBIYMCIICHUS JJIMH,

paccTosiHUH, TIIOMAAeH

12

YMmeHue wuzo0pakaTb IJIOCKHE QUIYpbl M HUX KOMOMHaLuw,
IPOCTPAaHCTBEHHBIE (DUTYpPHI OT PYKH, C MOMOIIbI YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIII

CUMBOJIBHOMY OITMCAHUTO

13

YMeHue onepupoBaTh IOHATUSMHU: TIPSAMOYTOJIbHAs CHUCTeMa
KOOp/MHAT; KOOPJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IPOU3BEIEHHE BEKTOpa Ha YHCIO, CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB; YMEHHME MCIOJb30BaTh BEKTOPbI M KOOPAMHATHI JJIS
IIPE/ICTABJICHUS JaHHBIX U PELICHU 3a]a4, B TOM YUCIIE U3 APYTUX

y4eOHBIX PEIMETOB U peanbHOM KU3HU

14

YMeHHE OIepHpOBaTh IMOHSATUSMHU: CTOJIOMKOBBIC M KPYTOBBIC
aUarpamMmbl, TaONWIBI, CcpeaHee apudMeTndecKkoe, MeauaHa,
HauOoNbIlee W HaWMEHbIIEe 3HAYCHHS, pa3Max YHCIOBOTO
Habopa; yMeHHue U3BJICKATD, UHTEPIPETUPOBATH u
npeoOpa3oBbIBaTh MHPOPMAIIHMIO, IPEICTABIICHHYIO B TA0JIMIIaX U
Ha JMarpaMmax, OTPaXKAIOIIyI0 CBOMCTBA M XapaKTCPUCTUKH
pealpHBIX TPOIIECCOB M  SBICHHWH, YMEHHE paclo3HaBaTh

HU3MCHYUBLIC BCIIMYHHBI B OKPYKAOIIEM MUPC

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4aiHbINA




SKCIEPUMEHT), 3JIEMEHTapHOE COOBbITHE (DJIEMEHTApHBIA HCXON)
CIIy4aifHOTO OMBITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
yMEHHUE HaXOAUTh BEPOSITHOCTU CAyYaWHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU CO6BITI/I}IMI/I; YMCHHUC pCIIATH
3aJjaud  METOJOM  OpraHM30BaHHOro  mepebopa U C
HCIOJIb30BAHUCM IIpaBHJIa YMHOXCHHUA; YMCHHUC OLCHUBATH
BCPOATHOCTH PCAJIbHBIX COOBITHH U HBHGHHﬁ, IIOHUMAaTb POJib
MNPAKTUYCCKHU JOCTOBCPHBIX W MAJOBCPOATHBIX COOBITHI B
OKpyXaromeM MUpPpE U B IKHU3HHU; 3HAKOMCTBO C TIOHATUCM
HE3aBUCHUMBIX CO6BITI/II>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCET U

€ro poJjibl0 B MaCCOBLIX SIBJICHUAX

16

YMeHue BbIOMpaTh NOAXOAALIMN U3YUEHHBI METOX AJIs PELICHUS
3aJla4M, IPUBOAUTD IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN
B TIpUPOAE M IKU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB
MaTEMAaTUKH B HMCKYCCTBE, ONHCHIBATb OTAEIbHBIE BBIJAIOLIMECS
pe3yibTaThl, IOJyYEHHBIE B XOAE€ Ppa3BUTUS MaTEMaTUKH Kak
HayK{, IPUBOAMUTH MPUMEPHI MAaTEMAaTUYECKUX OTKPBITUH U HX

aBTOPOB B OTE€YECTBEHHOW U BCEMUPHON NCTOPUU




INEPEYEHDB 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbIX

HA OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblIii 3JIEMEHT COIEPsKAHUS
1 Uucna v BEIYUCIECHUS
11 HatypainbHble u 1ienble yncia. [Ipu3Haky 1emmMocTy [enbIX Yicen
L OOBIKHOBEHHBIE W JECATUYHBIE IPOOM, MPOIEHTHI, OECKOHEYHBIE
. MepUOJUYECKUE IpodH
13 PannonansHbie qucia. Apugmernueckue ornepanuu c
. palMOHAILHBIMU YK CIIaMU
14 [eiicTBuTENBHBIC yucna.  Apudmernueckue omepanuu ¢
' JIEHCTBUTENLHBIMH YU CITAMH
L5 [TpubnuxEHHBIE BBIUMUCICHUSA, MpaBUJIA OKPYIJEHUsS, MPUKUIKA M
. OLIEHKA pe3yJibTaTa BHIYMCICHUI
2 AnreOpandecKkre BhIpaKCHHUS
21 BykBeHHbIe BbIpakeHus (BbIpaXKeHUs C IEPEMEHHBIMU )
9 Crenenp ¢ wnenbiM mnokazateneM. CreneHb ¢ palMOHAJIbHBIM
' noka3ateneM. CBoiCTBa cTeneHu
2.3 MHorouseHsl
24 Anrebpandeckas ApoOb
) ApudmeTrueckuii KOpeHb HaTypaJbHOW cTereHu. JledictBus ¢
' apupMeTHIeCKUMHU KOPHSIMU HAaTypaJIbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA
31 Ilensle u  1npoOHO-panMOHaNIbHBIE — ypaBHeHHs. CucTteMbl U
. COBOKYITHOCTH ypaBHEHUM
30 Ilensie u  gpoOHO-palMOHANbHBIE HepaBeHCTBA. CuCTeMBI U
. COBOKYITHOCTH HEpaBEHCTB
3.3 Pemenune TekcToBBIX 3ama4
4 YucnoBble MOCIEA0BaTENLHOCTH
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ITocnenoBaTeabHOCTH, CIIOCOORI 3aJaHUS ITOCIEA0BATEILHOCTER

Apudmernueckas u reomerpuueckas — mporpeccuu.  Dopmyna

e CIIOXHBIX ITPOLIEHTOB
5 OyHKIIU
@OyHkuus, cnocoOsl 3agaHus QyHkuuu. I'paduk ¢ynkmuu. O6nacTh
ONpeIeNeHnss ¥ MHOXKECTBO 3HaueHWid (yHkuuu. Hymn QyHKmm.
5.1 IIpoMexXyTKH  3HAKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH
byHkmu. MakcumMymMbl © MUHUMYMBl (yHKIH. HawmOonbmiee u
HauMeHbllIee 3HaueHHe (PYHKIIMU Ha IPOMEXYTKE
6 KoopauHatsl Ha npsMOi M IIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI HA MIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUrypsl 1 ux cBoicTa
7.2 TpeyronbHUK
7.3 MHOroyroasHUKN
74 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpuyeCKuX BEIMYUH
7.6 BekTops! Ha m0cKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucaTenpHasi CTATUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaTopuka
8.4 MHoxecTBa
8.5 I'padst




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIl YYEHUKA

METOINYECKHUE MATEPUAJIBI 1JIA YYHUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET
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