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MHNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTE€CTBEHHO-
HAay4yHOro, TaK ¥ TyMaHUTAPHOIO LHUKIOB, €€ OCBOEHHE HEOOXOOUMO JIf
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJU MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUs, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIE PAacCyXJeHUs, 0000IIeHINe W KOHKPETU3AINIO, a0CTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABJSETCs peanu3alei JesTeIbHOCTHOIO NPUHLKIIA O0yUEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANUECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «AlreOpandeckie BhIpaKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
JpYyTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM ISt
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroluxcs
JIOTMYECKOI0 MBIIUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMHU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHCiE. 3aBEpPLIEHUE OCBOCHHS YHCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJay MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUISL TIOCTPOEHUS MaTeMAaTUYECKUX MOJENeH, ONHCaHUs MPOLECCOB H
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanre cUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUNA B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHHMsI UCTIOJIb30BaTh Pa3InYHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEJICTaBICHUI O POJIM MAaTEeMATUKH B PA3BUTHUN [TUBUIIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha u3yuenue yuebHoOro kypca «Anredpa» orsoautcs B 7a, 78 kiaccax — 102
yaca (3 gaca B Hezento), B 76 kiacce — 98 wacoB (3 daca B HeJeINio).



COAEPXAHUE OBYUYEHUA

7 KJIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NIECATUYHBIC, NIEPEXO] OT OAHOW (OPMBI 3aIHUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHANIBHBIMU YKcIaMu. PeleHne 3aad U3 peaybHOW NMPAKTHKM HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejeM: OIpeJeeHue, MpeoOpa3oBaHUe
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpOoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHnEe NPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE HaA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HClIe TpsmMas HW  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXK/ly BEIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpAaBHEHUH IO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3aa4 C TOMOIIBK YPABHEHM.

JIuneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH U ero rpaguk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIbBIO
CUCTEM YPaBHECHMM.



DyHKIUU

Koopaunara Touku Ha npssMou. UucnoBble TPOMEXYTKU. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbiX 3aBucumoctedl. Ilonstue ¢ynkuuu. ['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmuueckoe pelieHre JTHMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA [POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M HAacTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHONIEHWEM K JIOCTHKEHUSIM  POCCUUCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peal3allu €ro
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEM >KM3HM I YCHEHIHOW MpOodecCHOHATBHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUH, PaCCYXKICHHN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTEMaTUYECKOW KYJIbTYpOW KaK CpPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0pOBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MPUOOpPETaTh B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATHL CYLIECTBCHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AaHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE U oOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M  H
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIJIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUICHMs 3a/1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIEIEHHbBIE HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl WM JpPYTU€), BBIOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kJjacce OOydYarolMiicsi MOJYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3HAa4eHHMS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTh OT OHOM (HOPMBI 3aIIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHATh  NpPU3HAKK  AENUMOCTH,  pPa3joKEHUEe Ha  MHOKUTEIU
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0O U CUMBOJIUKY, NMPUMEHSTh
e€ B Ipolecce OCBOCHHS Y4eOHOro MaTepuarna.

Haxonuth 3HadeHUsT OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbIMONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINs, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTEsIMH IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMS U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METO/IbI TP PEIICHUH JIMHEWMHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHUSL.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTh JMHEMHOE YpaBHEHUE WA CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJIyYeHHBINA PE3YJIbTAT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku uHEHHBIX GyHKIMA. CTpouTh rpaduk dyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIMU 10 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA 7 KJIACCBI
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yuciia u BeIYKCIICHU. PalinoHaibHbIe o5 1 3 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 Anrebpanyeckue BoIpaKeHUS 27 1 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PpaBHEHILA 1 HEpaBeHCTBa 20 1 2 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
4 Koopmunarst u rpagukn. Cyniian 24 1 3 https://m.edso0.ru/7f415b90
6 (7a, 7B) bubmmoreka [JOK
I1 1
> OBTOpEHHe H 0bobueHie 2 (76) 0 https://m.edsoo.ru/7f415b90
102
OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME (7, 78) 5 11

98 (76)



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




INOYPOYHOE IINTAHUPOBAHMUE

AJITEBPA 7 KJIACCBI
N Koumyecrso yacos JlaTa u3yyenust ~ JJIEKTPOHHbIE UH(DPOBbIE
11/-11 Tema ypoka Beero KoHTpoabHbIe IIpakTyeckue o0pa3oBaTe/bHbIE
ecypchbl
padoThI padoThI 7a. 75 . pecyp
1 ITonsATHE panMOHAIBHOTO 1 02.09 | 01.09
qucia
5 Apudmernueckue neiicTBus ¢ 1 03.09 | 03.09
panroHaTBFHBIMHU YUCIIAMH
3 Apudmernueckue neiictBus ¢ 1 04.09 | 05.09
panroHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢ 1 09.09 | 08.09
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue NeiCTBUS C 1 10.09 | 10.09
panroHaTBFHBIMHU YHCIIAMH
5 Apudmernueckue neiicTBus ¢ 1 Cop. 11.09 | 12.09
panroHaIbHBIMHU YUCIAMU
7 CpaBHeHue, ynopsi04MBaHue 1 16.09 | 15.09
palMoHaIBHBIX YHCE
8 CpaBHeHue, ynops10uMBaHue 1 1709 | 17.09
paMoOHAITBHBIX YHCET
9 CpaBHeHue, yrnopsJ0ulMBaHNue 1 18.09 | 19.09
palMoHAIBHBIX YHCE
Crenens ¢ HATYpPATBHBIM bubnnorexka [JOK
10 1 23.09 |22.09
HOKa3aTeseM https://m.edsoo.ru/7f4211de
11 CreneHnsb ¢ HaTypaIbHBIM 1 24.09 | 24.09 bubnnorexa [JOK



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

IIOKa3aTciIcM

https://m.edsoo0.ru/7f421382

12

13

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

25.09

30.09

26.09

29.09

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHs ¢ HaTypalbHBIM
IOKa3aTeneM

01.10

01.10

15

16

17

Pemenne ocCHOBHBIX 33/1a4 Ha
JpoOU, MIPOLEHTHI U3 peaibHOMN
MPAKTHKH

Pemenrie oCHOBHBIX 3a/1a4 Ha
JpoOHu, IPOLIEHTHI U3 pealbHOM
MIPAKTUKU

Pemienve OCHOBHBIX 3a/1a4 Ha

JpoOH, IPOLIEHTHI U3 peallbHOM
MIPAKTUKU

02.10

07.10

08.10

03.10

60.10

08.10

18

Pemnrenyie 0CHOBHBIX 3a7a4 Ha
IpoOu, MPOLEHTHI U3 pealbHOMN
MPAKTUKHU

09.10

10.10

19

20

21

[Ipu3Haku genmmMocTu,
Pa3JIOKEHUST Ha MHOKHUTEIIN
HATypaJIbHbBIX YUCEN

IIpu3Haku genUMocCTH,
Pa3JIOKEHUS HA MHOKUTEIIN
HaTypAJIbHBIX YHACEI

PeanbHbBIC 3aBUCHMOCTH.

[Tpsimast u obpatHas
IIPONOPLIMOHAIBHOCTH

14.10

15.10

16.10

13.10

15.10

17.10



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

22

PeanbHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBEHOCTH

21.10

20.10

23

PeannHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIMOHATBHOCTH

22.10

22.10

24

25

26

PeasibHbIEe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MIPOIOPLIMOHATIBHOCTH

KonTpoabHas padora no
TeMme ""PanmoHaJLHbIE
gyucJa"

BYKBGHHBIC BbIPAKCHUA

23.10

05.11

06.11

24.10

05.11

07.11

bubmuorexa [JOK
https://m.edsoo.ru/7f41feec

27
28

DopMyitbl
DopMyiibl

11.11
12.11

10.11
12.11

29

30

31

32

[Tepemennsie. Jlomyctrumblie
3HAYEHUS TIEPEMEHHBIX

IIpeoOpa3oBanue OyKBEHHBIX
BBIPAKEHM, pACKPBITHE
CKOOOK U IIpHUBE/IEHUE
MOI00HBIX CIaraeMbIx

[IpeobpazoBanre OYKBEHHBIX
BBIPXKEHUH, PACKPBITUE
CKOOOK U IIpHUBE/IeHNE
MOJJOOHBIX ClIaraeMbIX

IIpeoOpa3oBanue OyKBEHHBIX
BBIp)XEHU, pacKpbITHE

13.11

18.11

19.11

20.11

14.11

17.11

19.11

21.11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

bubmuorexa [JOK
https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CKOOOK U IIpUBEACHUE
MMOIOOHBIX ClIaraeMbIX

[IpeoOpazoBanue OYKBEHHBIX
BBIPAKECHM, pACKPBITHE

33 C.p. 25.11 | 2411
CKOOOK U IIpUBEJICHUE
MOTOOHBIX CIaraeMbIX
CBOICTBa CTEIICHU C bu6mmoreka [IOK
4 26.11 | 26.11
3 HATYPaJbHBIM ITOKA3aTEeIIEM 0 0 https://m.edsoo.ru/7f421382
CBolicTBa CTENEHHU C bubmuorexa [JOK
35 27.11 | 28.11
HaTypaJbHBIM [TOKa3aTeeM https://m.edsoo.ru/7f42154e
CBoiicTBa CTETNIEHU C bubnuorexa [JOK
2.12 1.12
36 HATypaJIbHBIM [TOKa3aTesieM 0 0 https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
37 M 03.12 | 03.12
HOTORICHEL https://m.edsoo.ru/7f42276e
bubmuorexa [JOK
38 Mororert! 04.12 10512 https://m.edsoo.ru/7f422930
CrnosxeHue, BLIYUTAHUE, bu6mmorexa [IOK
12 12
39 YMHO>XEHHE MHOTOYWICHOB 09 08 https://m.edso0.ru/7f422af2
40 Crnosxkenue, BEIYMTAHUE, 1012 11012 bu6nmoreka [JOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edsoo0.ru/7f422cc8
41 Crnosxkenue, BEIYMTAHUE, 1112 1212 bu6nmoreka [JOK
YMHOXXEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
CioxeHUe, BEIYNTAHUE, bu6mmorexa [IOK
42 .p. 16.12 | 15.12
YMHO)KCHHUE MHOTOYJICHOB C-p 6 > https://m.edso0.ru/7f423182
@opMyIIbl COKpALIEHHOTO bubmuorexa [IOK
43 17.12 | 17.12
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpaALIEHHOTO 18.12 | 19.12 bubnuorexa [IOK

YMHOXKCHUA

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



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

@opMyIIbl COKpALIEHHOTO

bubmuorexa [JOK

45 23.12 | 2212
YMHOKEHUS https://m.edsoo.ru/7f424c12
@opMyIIbl COKpALIEHHOTO bubmumorexa [IOK
4 24.12 | 2412
0 YMHOXKEHUS https://m.edsoo.ru/7f424fd2
DopmyJibl COKPAIIEHHOTO bubmuorexa [JOK
47 C. 25.12 | 26.12
YMHOKEHUS P https://m.edsoo.ru/7f4251d0
PaznoxeHre MHOrO4IeHOB Ha bubnmoreka [JOK
4 12 1 29.12
8 MHOXKHUTEIN 30 o https://m.edsoo.ru/7f423312
Paznoxenre MHOrO4WIEHOB Ha bubnuorexa [JOK
49 13.01 |12.01
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
50 1401 |14.01
MHOXKHUTEIN https://m.edsoo.ru/7f4239de
51 PasnosxeHre MHOro41eHOB Ha 1501 | 16.01
MHOXKHUTEIN
KonTpoJsbnas paéora no
52 Teme ""AJredpanueckue 20.01 |19.01
BbIpakeHus"
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS, 21.01 |21.01
PAaBHOCUJIBHOCTh YPaBHEHH
JInHeliHOE ypaBHEHHE C OQHOU
54 IIEPEMEHHOM, pellIeHne 2201 |23.01
JIMHEUHBIX YPaBHEHUN
JIuHeitHOe ypaBHEHHE C OJJHOU
bu6mmorexa [IOK
55 i 27.01 |26.01
HepehfeHHOH’ pemeHI{e https://m.edso00.ru/7f420482
JIMHEWHBIX YpaBHEHUHN
56 JIuHeitHOe ypaBHEHUE C OJJHOU 28.01 | 2801

IIEPEMEHHOM, pelIeHue



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

JIMHEWHBIX YPABHEHUN

Pemrenne 3ama4 ¢ TOMOIIBIO

bu6mmoreka [IOK

7 29.01 .01
> ypaBHCHUIA 9.0 30.0 https://m.edsoo.ru/7f42064e
Perrenuie 3agad ¢ moMOIIBIO bu6mmoreka [IOK
o8 ypaBHEHHI 03.02 1 02.02 https://m.edso0.ru/7f420806
Pemenue 3a1a4 ¢ moMoIIbI0 bubmuorexa [JOK
59 04.02 | 04.02
ypaBHEHUI https://m.edsoo0.ru/7f4209a0
Pemenue 3amay ¢ nOMOIIBIO bu6mmoreka [IOK
60 C.p. 05.02 | 06.02
ypaBHEHUIA P https://m.edsoo0.ru/7f420e6e
JIuneliHoe ypaBHEHHE C IByMs bubnuoreka [IOK
61 10.02 | 09.02
[IEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
JIuHenHoe ypaBHEHHE C IByMS bubnuorexa [JOK
62 11.02 | 11.02
MEPEMEHHBIMH U €r0 rpaduk https://m.edsoo0.ru/7f427e8a
. CI/I:TG;VIa ,IiBZX JUHEHHBIX or | 1300 BuGmmorexa LOK
BHCHUU C IBYMs . .
P ABY https://m.edsoo.ru/7f42836¢
MIePEeMEHHBIMU
Cucrema IByX TUHEHHBIX
64 YPaBHEHHUH C IByMs 17.02 | 16.02
MePEeMEHHBIMU
Cucrema IByX JIMHEHHBIX
65 YPaBHEHHUH C IByMs 18.02 | 18.02
MePEeMEHHBIMU
CucreMa IByX JTMHEHHBIX
66 ypaBHEHUH C ABYMSI C.p. 19.02 | 20.02
MIePEeMEHHBIMHU
bubmuorexa [JOK
7 P i 24.02 | 25.02
6 CLLCHHE CHETCM ypaptietud 0 50 https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN 25.02 | 27.02 bubnuorexa [IOK



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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

bu6mmoreka [IOK

69 Pemenue cucrem ypaBHEHUN 26.02 | 02.03 https://m.eds0o.ru/7§4287d6
70 Pemenue cucreM ypaBHEeHUH 03.03 | 04.03
71 Pemenue cucrem ypaBHEHHI 04.03 | 06.03
. KOHTR.(J)IJILHauﬂ padora no 0503 | 1108 Bu6morexa LIOK
reme "Hinnme ' ' https://m.edsoo.ru/7f421044
YPaBHeHUs
. bubimmoreka [JOK
73 Koopaunara Touky Ha psamMoit 10.03 | 13.03 https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
74 YucaoBbie TPOMEKYTKH 11.03 | 16.03 https://m.edsoo.ru/7f41dff2
75 UucnoBbie TPOMEKYTKH 12.03 | 18.03
Paccrosinne Mexny 1Byms
76 TOYKAMH KOOPIMHATHON 17.03 | 20.03
IpsAMON
Paccrosinne Mexny nByms
77 TOYKaMHU KOOPIUHATHOU 18.03 | 30.03
IpsAMOI
IIpssMoyronbpHas cucreMa bubnuoreka [IOK
78 19.03 | 01.04
KOOP/IMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
IIpssMoyronbpHas cucreMa bubnuoreka [IOK
79 .p. 31.03 | 03.04
KOOpJUHAT Ha TUIOCKOCTH Cp https://m.edsoo.ru/7f41e42a
[Ipumeps! rpadukos, bubnnorexka [JOK
80 01.04 | 06.04
3aJJaHHBIX (OpMyTaMu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpadukos, 02.04 | 08.04 bubnuorexa [IOK
3aJJaHHBIX (POpMYTaMu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukos, 07.04 | 10.04



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

3aJJaHHbBIX (POpMYITaMu

Urenue rpadMKoOB pearbHbIX

bu6mmoreka [IOK

83 3aBHCHMOCTEH 08.04 | 13.04 https://m.edsoo.ru/7f41ea24
84 UYrenue rpaQ)I:IKOB peabHbBIX Cop. 09.04 | 15.04
3aBHCUMOCTEH
bubmuorexa [JOK
85 Housmue dymiuin 14.04 11704 https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm 15.04 | 20.04
N . bubnuorexa [JOK
87 CBoficTsa Qyniunit 16.04 | 22.04 https://m.edsoo.ru/7f41f078
N . bubnuorexa [JOK
88 Croiictsa pymiunit 21.04 | 24.04 https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Juneitnas pymkus 2204 | 21.04 https://m.edso0.ru/7f427282
. bubnuorexa [IOK
%0 Tlinefitias pynicis 2304 | 29.04 https://m.edso0.ru/7f427412
[TocTpoenue rpaduka bubnuotexa [JOK
o1 JMHEWHON ()yHKIMU 28.04 1 04.05 https://m.edsoo.ru/7f426d1e
92 HOCle)oelee rpaduxa Cp. 29.04 | 06.05
JTUHEWHOW (YHKIIMU
93 I'padux pynknmm y =[x| 30.04 | 08.05
94 I'paduk pynkumn y =[x| 05.05 |13.05
KonTpoubHas pa6ora no
Teme ""KoopanHarsel u
" bubnmoreka [JOK
% rpa(ann’vq)yHKuM / 06.05 | 1505 https://m.edsoo.ru/7f41f50a
Bceepoccuiickast
npoBepoyHasi padbora
96 HroroBasi KOHTpOJIbHas 07.05 | 18.05 bubmmoreka [IOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
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

paborta / Beepoccuiickasi
NnpoBepoYHasi padora

https://m.edsoo.ru/7f429c6c

[ToBTOpEHNE OCHOBHBIX

97 MOHATUI U METOOB Kypca 7 1 12.05 | 20.05
Kjacca, 0000IIeHne 3HaHUH
08 fffifﬁﬁ?ﬁfff o;; :X ca7 1 13.05 | 22,05 ~ Pnomorexa [IOK
AOB VP . ' ' https://m.edsoo.ru/7f429f32
Kjacca, 0000IIeHne 3HaHUH
0 | moumennoomnnpe? | 1 14,05 BuGaworera LOK
AOB P . ' https://m.edsoo.ru/7f42a0e0
K71acca, 0000IIeHe 3HaHUH
[ToBTOpEHNE OCHOBHBIX
100 MIOHATHI U METOJIOB Kypca 7 1 19.05
K71acca, 0000IIeHe 3HaHUH
101 H;) i : C: O; ey ca’7 1 20.05 Bubnuorexa LIOK
IMOHATHHN U METOHOB K .
HOB VP . https://m.edsoo.ru/7f42a27a
KJacca, 00001enne 3HaHui
II
102 | mowsmafinweroonxypea? | 1 21,05 BuGmorera 1K
HOB VP . ' https://m.edsoo.ru/7f42a900
KJjacca, 000o01ene 3HaHui
102
OBIIEE KOJIMYECTBO YACOB I10 (77Ba)’ 11
[MTPOI'PAMME 08

(76)



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 Kn1ace
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BemmonHATe,  coueTas  yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupmMeTHUecKue JeMCcTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIP)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IpOOB)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbINONHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE  JIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHbIMU MOKa3aTeIsIMH
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jIOKEHHE Ha MHOXUTENIN
' HaATYpaJbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4M,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTaThl pEIIeHHUs 3aj1ad C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWMCTBAMM PacCMaTpPHBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
. Hcnonb3oBarh anreOpamvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana
25 Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BremonssaTh HpCO6p330BaHI/IH OCJIO0Tr0 BBIPpAXXCHUA B MHOI'OYICH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINONMHATE yMHOKEHHE OJHOYJICHA HA MHOTOWICH U MHOTOYJIEHAa Ha
24 MHOTOYJIEH, NPUMEHATh (OpMysbl KBajpaTa CyMMbl U KBajpara
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU 0OILEro MHOXHUTENs, TPYIITUPOBKH ClIaraeMsiXx,
npuMeHeHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHMsi MHOTOYWICHOB ISl PELICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBONCTBA CTEMEHEW C HATypajIbHBIMU IOKa3aTeIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHs U HEPABEHCTBA
Pemarp nuHelHBbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, MNPUMEHSSI
3.1 MpaBHjIa TMEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
IIpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
3.2 [IpumensaTs rpaduueckue MeTOAbl MPH  PELICHUHM JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupaThs mpuUMeEpHI Tap YUCET, SBISIOMNXCS PEHICHUEM JTMHEHHOTO
' yYpaBHEHHUS C IByMsI IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpauK JTMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJB3YICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHHs ypaBHEHUS
35 Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUECcKu
CocTtaBiiTh U pemarh JUHEHHOE ypaBHEHHUE WM CHUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH 110 yCIOBHUIO 3a/1a4M, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4i TOJTy4YEeHHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpPBajbl, 3alHCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
42 OTmeyarb B KOOpDAMHATHOM IUIOCKOCTH TOYKH 10 3aJaHHBIM

KOOpJAMHATAM




4.3

4.4

4.5

4.6

Crpouth rpaduku guHeHHbIX (QyHKIHMH. CTpouTh rpaduk (QyHKIIUH
y =[x|

OnuceiBaTh C MOMOIILI0 (YHKIIUH HM3BECTHBIE 3aBUCUMOCTH MEXTY
BEJIUYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHME, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
Haxoauts 3HaueHmne QyHKIMH 110 3HAYCHUIO € apryMeHTa

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
uHboOpMalMY, W3BJIEKaTh M HHTEPHPETHPOBATh HHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 Kkiacc
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroii. [loHsTHE panuOHAIBLHOTO 4YHUCIHA, 3allMCh, CPaBHEHHUE,
YIOPSAIOYUBAHHE PALMOHATIBHBIX YHCEI
19 ApudmeTndeckue ASMCTBUS C pallMOHATBLHBIMU YKcIamMu. Perenue 3aqau u3
' pearbHON MPaKTUKK Ha YacTH, HA IPOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpazoBaHKe
' BBIPQXXCHHI Ha OCHOBE OINpeAeNIeHus, 3aITUCh OOJIBIINX YHCEel
14 [TpoueHThl, 3amuch NPOLEHTOB B BHJE ApoOU U ApoOM B BUJE MPOICHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PELICHUE 33/1a4 U3 PeabHON MPAKTHKH
15 [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HATypaJIbHBIX YUCEIl
16 PeanbHble  3aBUCMMOCTH, B TOM Uucie TmpsMas ©  oOpaTHas
' POTIOPIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTrMble
' 3HAYCHHS NIEPEMEHHBIX
29 [IpencraBnenne 3aBUCHMOCTH MEXIy BEIMYMHAMH B BHIEC (OPMYIIHL.
' Boruncnenus o gpopmynam
23 [IpeoOpazoBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPAKCHHS
2.4 CBoOIICTBA CTENEHU C HATYPAIbHBIM IT0KA3aTEIEM
95 OpHouwneHbl M MHOTOWIeHBI. CTernieHs MHorowieHa. CiloKeHne, BRIYUTaHUE,
' YMHO>K€HHE MHOTOUIEHOB
26 DopMyITbl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3iokeHne MHOTOUWICHOB HA MHOXHUTEIH
3 YpaBHeHUs
21 YpaBHeHHE, KOpEHb ypaBHEHHS, MpaBuia TmpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUH
3.2 JluneliHoe ypaBHEHHE C OJHOW TEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOTO




ypaBHEHUS, PeLlICHUE JIMHEHHBIX YpaBHEHHH

CocraBnenue ypaBHeHI/Iﬁ 10 YCJIOBUIO 3aJa4H. Pemenne TexCTOBBIX 3aJa4d C

33 MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl IN€peMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHUH CrOocOOOM IMOJCTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunaara TOYKH Ha IPSIMOMA
4 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMM KOOPAMHATHON
' IPSAMO
43 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opawHATa
' TOYKHM Ha KOOPJMHATHOH INIOCKOCTH
A4 [Tpumeps! rpaduxoB, 3amaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'papuk pyuxnuu. CoiicTBa GpyHKUNN
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
A7 I'paduueckoe pemieHue JIMHEHHBIX YpPaBHEHWH M CHUCTEM JIMHEHHBIX

ypaBHEHUH




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJ MHOXXECTBAMH, YMEHHUE OIEPUPOBATh IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C 4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I0Ka3aTelleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH PAcuy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecpupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




[IEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHMS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHU 33]1a4 U3 JIPYrux MpeaMeTOB
U TPAKTUYECKUX 33Ja4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO
MNpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOWCTB HPOILIECCOB M 3aBUCHUMOCTEH, JJI pPEeLIeHMs 3a/1ad U3 JAPYrux
Y4eOHBIX TPEAMETOB W pEATbHOW IKM3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYecKass  IMPOTPEcCUr;  yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
JOIM WU 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB MU CTOMMOCTh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4¥ U3 00JIACTH YIPABJICHUS] INYHBIMH U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIeHHE W OIEHUBATh MPaBAONOJI00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajiesiorpaMMm, pomM0O, MNPSIMOYTOJIbHMK, KBaJapar, Tpamnenus;
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11

12

OKPY>XKHOCTb, KpPYI, KacaTelbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yroin MexXAy IpsMbIMH, [EPICHIUKYIAP, HAKIOHHAs, IIPOCKLUS,
noxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIaIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAEH

YMenue wu3zo0paxarb IUIOCKHE (UIypel M UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TIOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OITMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATh BCKTOPLBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMmbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETUPOBATH H  IPEOOpPa30OBHIBAThH

uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iMIAaX M Ha JguarpaMmax,




OTpaXaroiyro CBOMCTBA H XapaKTEPUCTUKU PEATIBHBIX IMPOLECCOB U
SIBJIeHI/IfI; YMCHUC pacrio3HaBaThb U3MCHYMBBLIC BCJIIMYHHBI B

OKpY’KaroIlleM MUpe
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YMeHHue onepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBbITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBICHWUH, MMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB MATEMATHKHU B
HUCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OID
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Paunonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- qrCcIaMu

14 HelictButenpHble unciaa. ApuMeTHUYECKHE OINepanud ¢ JACUCTBUTEIHHBIMU
. qrCcIaMu

15 [IpubnuxEénHble BHIUKUCICHUS, NpaBUia OKPYIJICHUS, NPHUKUAKA U OIEHKA
. pe3ynbTaTa BRIYUCICHUN

2 Anrebpanyeckue BbIpaXKeHUs

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM IOKa3aTeJIeM.
. CaoiicTBa cTeNEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaTbHON CTETICHH

3 VYpaBHEHMS U HEPABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHEeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 [lenbie u npoOHO-paloHaiIbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
- HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

42 Apudmernueckass u reomerpuyeckas mnporpeccud. Dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuwu. ['paduk  PyHkmum. O6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. Makcumymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaTthnas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 W3mepeHue reoMeTpu4eckix BETMYUH

7.6 BexTops! Ha TUIOCKOCTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectTBo «M3aaTenbcTBO

«IIpocBemenue»






