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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCA OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUYCHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HayyHOTo, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJIs
POJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTre y oOyuaromumxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM M CYLIHOCTH allreOpanyecKux
abcTpakuui, cnocobe OTpakeHUs MaTeMaTUYECKOM HAYKOM SIBIIEHUH U MPOILIECCOB
B NpUpPOJE U OOIECTBE, POJU MaTeMaTHUYECKOrO0 MOJECIHUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSI M BBIBOJMBI,
(GopmynupoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJBb3YIOT JAEIYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000I1IeHNe 1 KOHKPETU3aIHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOYyYaloLIUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelieHue 3a7a4 SIBisieTCs peaqu3alren 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpykrype mnporpammbl yuyeOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
auHUK: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
JpPYyrUMHU €ro JuHusSMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, NPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0Opa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  yYHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHol U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebdpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS» CIYKUT OCHOBOM ISt
JANbHEHMIIEro U3y4eHUss MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa yPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HPpAIMOHATBHBIMU YHCIaMH, (HOPMHUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIJE. 3aBEPIICHUE OCBOCHMUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

ConepxaHue IByX anreOpandeckux JIMHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTro i pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0O0ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
NanbHeilee pa3BUTHE AJNTOPUTMUYECKOrO MBIIUICHUS, HE0O0XO0JAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNEYKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOyyJaronMucs 3HaHui 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET PA3BUTHIO Y OOYYaIOIIUXCS
YMEHHSI UCTIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
MpEeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kiaccax H3ydaeTcsi y4EOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 ygaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHaTne panMoOHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHHE,
yOOpSI0UMBAaHUE  PALMOHAIBHBIX  uYuced. Apudmernyeckue JEHCTBUSA C
palMOHAIBHBIMU 4YnciaaMu. PemeHue 3aaad U3 peaybHOM NMPAKTUKU HA 4YacTH, HA
TpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, MNpeodpa3oBaHue
BBIpQXXCHHUI HAa OCHOBE OIpeNeeHHMs], 3aUCh 00NbIINX yucen. [IponenTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3jJ0KEHUE HA  MHOXHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPOIOPLMOHAIBHOCTH.

Aure0panvecKkue BbIPpaKEeHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrMmBbIe
3Ha4Y€HHUs NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEKy BEIMYMHAMM B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorouneHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMysbl COKPAIIEHHOIO YMHOYKEHHSA: KBaJpar
CyMMBl M KBagpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUsS, INpaBuja MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHenHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pCEIICHHE JIMHEWHBIX ypaBHEeHHHU. COCTaBlIE€HHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. Penmenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHbIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NEpEeMEHHBIMH. PellleHHe cHucTeM ypaBHEHUM
croco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IMOMOIIbIO
CHUCTEM YPAaBHECHUM.

DOyHKIUA



Koopannara Toukn Ha npsaMoi. Yucnosbele npoMexyTKH. PaccTosHue mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJiUHATa
TOYKH Ha KOOPAWHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIX 3aBucuMmoctei. [lonstue dynkuun. ['paduk
¢bynkuuu. CoiictBa Gyukumil. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIECHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUu €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIBHO-3THYECKUX IPUHIHUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHUYECKUX 3a1a4y
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW NpogecCHOoHaIbHOU
JESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEUICHWH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMH,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTeMaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
30POBbs, BEACHUA  370pOBOro  o0pa3a JKU3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) aganranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JCWCTBUAM B YCIOBUSX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO ESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHUus U JeHcTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIECTBUSA, (POPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue aAeicTBM:

e BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHATHAMH, (HOPMYJIUPOBATH
OTIpeNie/ICHUs] ~ TMOHATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUS JUIsl OOOOIIEHUS W CPAaBHEHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH H  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPUIIATEIbHBIC, €AWHUYHBIC, YacCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUNIL;

JIeNnaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTHH;
pa30bupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTU4eCcKuXx (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUSA, BBIOMpaATh HawbOoNee MOAXOAAINMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarTejLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIemMy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTE MaTEeMaTHYeCKOTOo OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOMMBIX JJIsl PEIICHUS 3a/auH;

BBEIOWPATh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W HHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOWpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U HWLIIOCTPUPOBATH
peliaemMbie 3ajladyd  CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POPMAIUKA IO KPUTEPHSIM, MPEITOKESHHBIM
yUHTENIEeM UIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBHA:



BOCIIPUHUMATh W  (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
po0OJIeMBbI, pelraeMoi 3a/1auv, BHICKAa3bIBaTh HJICH, HAIICJIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXIACHHSAMH JAPYTHX
YYaCTHHKOB JHaiora, OOHApY>KWBAaTh PAa3IHYAe W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3a]1a4 TPE3CHTAIIMU U OCOOCHHOCTEH ayMTOPHH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3a/ay;

NIPUHUMATH TEJIb COBMECTHON JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINI0
COBMECTHOM pabOThI, pacmpeaenaTb BHUALI pabOT, IOTOBapHUBATHCH,
00CcyXm1aTh TIPOIIeCC M Pe3yabTaT PaboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO 4YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3ajadyu (WJIh ero
4acTh), BBIOMpATh CIOCOO pEmIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMOTPOBEPKH, CAMOKOHTPOJIS TMpoIecca |
pe3yJibTara peleHnusl MaTeEMaTUYeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PELICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JIECSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJjacce OOyYarolIMIiCS TOMYyYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUA

BoinonHsaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPpMETHUYECKUe
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoO0bl U MPUEMBI BBIYHUCICHUS 3HAUYEHUN OPOOHBIX BBIPAKEHUH, COJEpKalIiuxX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT 0nHOM (OPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

OxpyrisaTh yucna.

BbINONHATS NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUN
YHUCJIOBBIX BBIPAXEHUU. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXXMUTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHMEHTHPOBAHHBIE 3aJ]a4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTaMH, WHTEPHPETUPOBATH
pe3yibTaThl pPELIEHUs 3a1ad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

Auire0panvecKkue BbIPaKEeHUA

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
€€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuara.

Haxomuts 3HayeHHs OyKBEHHBIX BBIPQXKEHMH INpPU 3a/@aHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAKEHHS B MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENSA, TIPYNIUPOBKU  CIAraeMbIX,
npUMeHeHus1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpazoBaHUsI MHOTOUYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANIbHOU ITPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEISAMM IS
npeoOpa3oBaHuUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHsSs IpaBHIIA
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCHUIbHOMY emy. [IpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyeckrie METOBI IPU PENICHUH JIMHEHHBIX YPAaBHEHUN U HX
CUCTEM.

[TogOupaTe mnpuMepbl Map YMCEN, SBISIIOUIUMXCS PEHICHUEM JMHEHHOTO
YPaBHEHHS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHUS C
IBYMsI TEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemate cuctemsl IByX JMHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
YucIie rpapuuecKu.

CocTaBisATh M pellaTh JHMHEHMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJy4ECHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOW MPSAMON TOUYKH, COOTBETCTBYIOILME 3a1aHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, HUHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH HA
anredpanvdeckoM s3bIKe.

OtMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTh Irpaduku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEIBHOCTD, BpEMsI, 00bEM padOTBHI.

Haxonutb 3HaueHre QyHKIMHU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaLuu,
U3BJIEKaTh U MHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Koutpoabnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypchl
| Ypcna ¥ BEIUUCIICHHS. )5 | bubnunoreka [JOK
Panmonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bu6nuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | | bubnunorexa LIOK
rpadukn. OyHKIUHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHuE 1 6 1 bubnuorexa IIOK
00001eHne https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 1

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KontpoanHbie
Bcero P
padoThI

IIpakTHyeckue
padoThbI

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

[TonsiTHE PaLMOHAIIBHOTO
qyucia

Apudmernueckue neicTBus ¢
panroHaTFHBIMU YUCIIAMH

ApudmeTnueckne IeHCTBUS C
palroHATbHBIMU YHUCTAMH

ApudmeTrnueckue IeHCTBUS C
palMoOHAIbHBIMU YUCIAMU

Apudmernueckue 1eicTBUS C
panroHaTbHBIMU YUCIIAMH

Apudmernueckue 1eicTBUS €
palnoHaIbHBIMU

yuciaamu .CtaproBas
JUarHOCTHKA

CpaBHeHue, ynopsiJounBaHue
paroHaIbHBIX YUCEI

CpaBHeHue, ynopsiJouuBaHue
paIMoOHAFHBIX YHCET

CpaBHeHI/Ie, YHOnopsAaA04YNBaHUC
PpalrOHAJIbHBIX YHUCCIT




VYpaBHeHue, mpaBuia

10 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUI
JInneiiHoe ypaBHEHUE C
11 OJIHOM IIEPEMEHHOM, pelIeHue
JIMHENHBIX YPABHEHUN
JIuneiiHoe ypaBHEHUE C
12 OJIHOM IIEPEMEHHOM, pelIeHue bubmmorexa LIOK
. - https://m.edsoo.ru/7f420482
JVMHENHBIX YpaBHEHUN
JluneitHOe ypaBHEHUE C
13 OJIHOM IIEPEMEHHOM, peleHne
JIMHENHBIX YPaBHEHUN
14 Peuienue 3amad ¢ moMoIpro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
15 Pemienue 3a1a4 ¢ MOMOIIIBLIO bu6nuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
16 Pemienue 3aga4 ¢ MoMOIIbLIO bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
17 Dopmysl
18 DopmyJbl
19 Pemienue 3amayd ¢ moMoIbro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
Pemienne oCHOBHBIX 3a/1a4 HA
20 JIpoOH, IPOLICHTHI U3
peanbHON NPAKTUKH
Pemenune ocHOBHBIX 3a/1a4 Ha
21 JpoOu, IPOLEHTHI U3

peanbHON NPAKTUKH



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

22

Pemenyie ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peanbHON MPAKTUKHU

23

Pemrenrie oCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peanbHON NPAKTUKH

24

PeanbHble 3aBUCUMOCTH.
[psimast u oOpaTHas
IPOTMOPLUHUOHATBHOCTH

25

PeasibHbIE 3aBUCUMOCTH.
[Tpsmas u obpaTHas
IIPONOPLUOHAIEHOCTH

26

PeanbpHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPOTIOPIUOHATIBHOCTH

27

PeannHable 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

28

KonTtponsHast pabora o teme
"PanmonanpHele yncna'

29

Koopaunara Touku Ha
IIPSMOU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76

30

YucnoBble TPOMEXYTKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41dff2

31

UucnoBble TPOMEXKYTKH

32

Paccrosinne mexnay nByms
TOYKaMHU KOOPJAUHATHOU
IpsIMOM



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Paccrosinne mexnay nByms

33 TOYKAMHU KOOPAMHATHOM
npsiMOi
34 [IpsimoyromnbHas cucrema bu6numorexa [IOK
KOOpPJIMHAT Ha TIJIOCKOCTH https://m.edsoo.ru/7f41el6e
15 IIpssMmoyronbpHas cucrema bubnuoreka [IOK
KOOpAMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
16 [Tpumeps! rpaduxos, bubanorexa [JOK
3aJIaHHBIX (OopMyTaMHU https://m.edsoo.ru/7f41e8a8
37 [Tpumeps! rpadukos, bub6nuoreka [IOK
3aIaHHBIX HOpMYyIaMu https://m.edsoo.ru/7f41ed80
13 [Ipumeps! rpadukos,
3a/laHHBIX OpMyIIaMu
19 Urenue rparKkoB peasbHbIX bubnnorexa [JOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
40 Urenue Fpa(bI:IKOB peabHbIX
3aBUCUMOCTEN
bubnnoreka [JOK
4 Tonsmie dynicin https://m.edSO(I)_.[ru/7f4lef06
42 I'padux yHkumm
. . bubmuorexa [JOK
43 Crofictea QymKuuit httDs://m.edsoi.Iru/ 71411078
. . bubnnorexa [JOK
44 CroiicTea QymKimit https://m.edSO(I)_.[m/ 7f41f1fe
. bubnunoreka [JOK
45 Juneiinas gynxuma https://m.edSO(I)_.[m/7f427282
46 Jluneitnast pyHKIHS bubmorexa HOK

https://m.edsoo.ru/7f427412



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
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

[TocTpoenune rpaduka

bu6mmoreka [{OK

47 JTUHEHHON (yHKIINH https://m.edsoo.ru/7f426d1e
43 [Moctpoenue rpadpuka
JTMHEHHON (PYHKINU
49 I'paduk pynkuuu y =[x|
50 I'padux pynkuum y =[x|
KonTponbHas pabota no Teme
51 "KoopauHats! 1 rpaduku. brbmmorexa [TOK
Dymxian” https://m.edsoo.ru/7f41f50a
5 Crenens ¢ HaTypaJlbHBIM bubnuoreka [JOK
IOKa3aTejeM https://m.edsoo.ru/7f4211de
53 Crenensb ¢ HaTypaJIbHBIM bubmmoreka [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f421382
54 Crenenb ¢ HaTypalbHbIM bubnnorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f42154e
55 Crenens ¢ HaATypaJlbHBIM bubnuorexa [JOK
IOKa3aTejieM https://m.edsoo.ru/7f4218be
56 CreneHsb ¢ HaTypaJIbHBIM
MoKa3aTesiem
57 CBolicTBa CTEIEHHU C bubmuotexa [JOK
HaTypaJIbHBIM IOKA3aTeIeM https://m.edsoo.ru/7f421382
58 CBoiicTBa CTENEHU C bubnuorexa [JOK
HATypaJIbHBIM I10Ka3aTeIeM https://m.edsoo.ru/7f42154e
59 CBolicTBa CTEIICHH C bubmuoreka [JOK
HATYpPAJIBHBIM OKA3aTEJNEM https://m.edsoo.ru/7f4218be
60 Onnounensl. CTaHAAPTHBIN
BU/T
61 ByKBeHHBIE BBIpaKEHUS bubnnorexa [HOK



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

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

2 VYMHOKEHNE OIHOYIECHOB. bu6mmorexa [IOK
Bo3Benenue B cTenieHb https://m.edsoo.ru/7f41fafa
63 @yHKIMM y= X2 ¥ y= X3 U uX bu6nuorexa [IOK
rpaduKu https://m.edsoo.ru/7f41fd70
64 OyHKIMU Yy =X2 Uy =X3 1
ux rpaduxu
[Ipu3naku nenumocty,
65 pa3I0KEeHUsI Ha MHOKHUTEIHN
HaTypaJbHbIX YHCEI
66 MHuorounens! . CTaHAapTHBIN bub6nuorexa [IOK
BU https://m.edsoo.ru/7f42276e
67 CroxeHue, BbBIYMTaHUE bubmuoreka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422af2
68 CroxeHue, BEBIYMTaHUE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
69 YMHOXEHHE OJHOYICHA Ha bubmuoreka [JOK
MHOT'OYJICH. https://m.edsoo.ru/7f422930
70 Briaecenue ob6miero
MHO>KHUTEJSI 32 CKOOKH
71 CrnoxxeHue, BEIYUTAHUE, bubnuorexa [JOK
YMHOKEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
7 CrnosxkeHune, BEIYUTAHHUE, bu6nuoreka [JOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f423182
PaznoxxeHre MHOTO4ICHOB Ha
73 MHO>KUTENH CIIOCOOOM brbmmorexa [TOK
https://m.edsoo.ru/7f423312
CPYIIUPOBKHU
74 Paznoxenrne MHOTOYJICHOB Ha bu6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
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https://m.edsoo.ru/7f422930
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MHOYXHUTEIIN CIIOCOOOM

https://m.edsoo.ru/7f4237fe

TPYIIUPOBKHU
75 DopMyIIbl COKPALIEHHOTO bu6nuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
76 DopmyJibl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
77 DopMyJIbl COKpAILIEHHOTO bubnunorexa [JOK
YMHOEHUS https://m.edsoo.ru/7f424¢c12
73 DopMyIIbl COKPALIEHHOTO bub6nuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
79 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
20 Paznoxxenne MHOTOYJICHOB Ha bubmnoreka [IOK
MHOXUTEIIN https://m.edsoo.ru/7f4239de
31 PaznoxeHre MHOrO4IeHOB Ha
MHOXHUTEIN
2 Ilepemennsie. JlomycTrmbie
3HAUYEHMS IEPEMEHHBIX
KonTponbhas pabota no teme
83 "Anrebpanyeckue
BbIpaKeHHS"
JIuneiiHoe ypaBHEHUE C
84 BYMsI IEPEMEHHBIMU U €TI0 bubmmorexa [TOK
By P https://m.edsoo.ru/7f427¢32
rpadux
JIuneiiHoe ypaBHEHHE C
85 ByMs [IEPEMEHHBIMU U €T0 bubmmorexa [TOK
ABY P https://m.edsoo.ru/7f427e8a
rpapux
86 CucreMa IByX JTUHEUHBIX bu6nmoreka [IOK



https://m.edsoo.ru/7f4237fe
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/7f4239de
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

YpaBHEHUH C JIBYMsI
NIEPEMEHHBIMU

https://m.edsoo.ru/7f42836¢

Cucrema AByX JINHEHHBIX

87 ypaBHEHUH C ABYMsI
NepeMEHHBIMHU
Cucrema IByX JIMHEHMHBIX
88 YpaBHEHUH C ABYMsI
NepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
89 ypaBHEHUH C IBYMsI
NEePEMEHHBIMU
90 Pemienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f4284de
91 Pewrenue cucreM ypaBHeHUN brbmmorexa [TOK
https://m.edsoo.ru/7f42865a
92 Pemenue cucrem ypaBHEHUIT bubnmorexa LIOK
https://m.edsoo.ru/7f4287d6
93 Pewrenue cucreM ypaBHEeHUN
94 Pemenue cucrem ypaBHEeHUI
95 KontponbHas pabora o teme bubnuoreka [IOK
"JIuHeliHbIe ypaBHEHMS" https://m.edsoo.ru/7f421044
[ToBTOpEHKHE OCHOBHBIX
96 MOHATHUI U METOJ0B Kypca 7
KJacca, 0000IIeHre 3HAHUH
IToBTOpEHNE OCHOBHBIX
97 MOHATUHN U METOJIOB Kypca 7 brbmmorexa LTOK
. https://m.edsoo.ru/7f42932
Kjacca, 0000IIeHHe 3HaHUH
98 [ToBTOpEHNE OCHOBHBIX bubnuorexa [HOK



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/7f429f32

MOHATHI U METOJ0B Kypca 7
Kjacca, 0000IIeHHe 3HaHUH

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

[ToBTOpEHNE OCHOBHBIX

99 MIOHATUHN U METOJIOB Kypca 7 1
KJ1acca, 0000IIeHre 3HaHU
HroroBast KOHTpoOJIbHAS
100 abota / Bcepoccuiickas 1 bubmmorera [TOK
p p https://m.edsoo.ru/7f429¢6¢
poBepoyHas pabora
[ToBTOpEHKME OCHOBHBIX
. bubmuorexka [JOK
101 MOHATHI U METOJI0B Kypca 7 1
. https://m.edsoo.ru/7f42a27a
KJ1acca, 0000IIeHE 3HAHMI
[ToBTOpEHNE OCHOBHBIX
102 MOHATHM U METOJI0B Kypca 7 1 bubmorera [TOK
A yp . https://m.edsoo.ru/7f42a900
Kjacca, 0000IIeHHe 3HaHUH
OBIIEE KOJIMYECTBO HACOB 102

10 [IPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmbl OCHOBHOI'O o01ero Oﬁpa30BaHI/lﬂ

1

Yucna ¥ BEIYUCICHUS

1.1

BbIHOJ'IHfITB, coucrasd YCTHBIC 151 IIUCBMCHHBIC HpI/IéMLI,

apI/I(i)MeTI/I‘IGCKI/Ie I[Gf/iCTBHSI C palMOHAJIBHBIMU YHCJIaMU

1.2

Haxomuth ~ 3Ha4YeHWs]  YWCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUH APOOHBIX

BBIPKEHUH, COMIepKAIUX OOBIKHOBEHHBIE U AECATUIHBIC APOOH

1.3

[lepexomute oOT omHON (OpPMBI 3amMCH YUCEN K  JPYyrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JNECATUYHYIO APOOb)

1.4

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHANBHBIE YHCIA

1.5

OKpyriATh yncia

1.6

BBINONHATE NPUKUIIKY ¥ OLEHKY pe3yJibTaTa BBIYMCICHHM, OIEHKY
3HAYEHUW YHUCIOBBIX BBIPAXKECHUU. BBINONHATH  IEUCTBUS €O

CTCIICHAMM C HAaTYPAJIbHBIMH IMOKa3aTCIIIMU

1.7

[IpuMeHATh NpHU3HAKU JEIUMOCTH, pa3JIOKECHUE HA MHOKHUTEIU

HaTypaJIbHBIX YUCCII

1.8

Pemare  NpakTUKO-OpUEHTHpPOBAHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MIPONOPLUOHAIBHOCTHIO BEJINYUH,
IIPOLEHTAMH, WHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUA 3aJad ¢
y4E€TOM OTpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PAacCMAaTPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,

MMPUMCHATH e€ B nmponecce 0CBOCHUA y‘-ICGHOFO MaTepuaia




2.2

Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUN MpU  3aJaHHBIX

SHAYCHHUAX MCPCMCHHBIX

23

BrimonnsaTs Hp606paSOBaHI/I${ [CJIOTO BBIPpAXCHUA B MHOTI'OYJICH

IMPUBCACHUCM HO[[O6HBIX cJlara€MbIX, paCKpbITUEM CKOOOK

24

BrInoaHATs YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, MPUMEHATH (OopMysbl KBaJpaTa CyMMbl W KBajpaTa

pasHoCTH

2.5

OCyH_[eCTBHSITB PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTCJIN C TIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06[].161"0 MHOXHUTEIIA, TPYIIIMPOBKU ClIara€MbIX,

npuMeHeHUs: (OpMYJIT COKPALIEHHOTO YMHOKEHUS

2.6

[IpumensTh npeoOpa3oBaHUsI MHOTOUJICHOB Il PELICHUS pa3IMYHbIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

2.7

Hcronbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEISIMU

JUIs IpeoOpa30BaHus BEIPAXKEHUN

YPaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemiate nuHEWHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
npaBuja Mepexojia OT WCXOJHOTO YPAaBHEHMSI K PABHOCHIBHOMY €MY.

HpOBepHTB, ABJICTCA JIM YUCJIO KOPHEM YPABHCHUA

3.2

[Ipumensty rpaduyeckue MeETOAbl NPU  PEIICHUU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonGupaTs npuMepkl map Yucel, SABISIOMIUXCS PEUICHUEM JTUHEHHOTO

YpaBHEHHUS C ABYMs [IEPEMEHHBIMU

34

Ctpoutb B KOOPAMHATHON MJIIOCKOCTH IpaduK JMHEHHOTO ypaBHEHUS C
NBYMs TEPEMEHHBIMU; IOJIb3YSACh TI'paUKOM, NMPUBOJUTH MPUMEPHI

pelenust ypaBHEHUS

3.5

Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMH,

B TOM 4HUCJIE TpapUUEcKu

3.6

CocTaBisaTh U peuiaThb JIMHENHOE YPaBHCHUC HUJIN CUCTEMY JIMHEMHBIX
ypaBHeHI/Iﬁ M0 yCJIOBHIO 3aJa4u, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIﬁ pe3yjbTaTt

Koopaunate! u rpadpuku. @yHKIUN

4.1

N300pakath Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJAWHATaM, JIy4d, OTPC3KH, HHTCPBAJIbl, 3allUCbIBATbH

YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe




Otmeuath B KOOp)II/IHaTHOI\/II IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJAMHATaM
43 Crpoutsb rpapuku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y
' = [x]
OnwuceIBaTh C MOMOIIBI0 (YHKIMKA HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOpPOCTb, BpEMs, PpAcCTOSHHE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxonute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Monumarp rpaduueckuii crmoco® TMpenCTaBICHWs U aHAIU3a
4.6 UHpOpPMALIMK, H3BJIEKaTh M HHTEPIPETHUPOBATh HHPOPMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIE, TIEPEX0] OT OJHOM (OpMBI 3amucu
1.1 npobeit k napyroil. IloHsTHE panMOHAIBLHOrO 4YHUCIHA, 3alHCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PALIMOHAIBHBIX YACEI
1o ApudmeTrnueckue AeUCTBUS C pallMOHaIbHBIMU YnciIaMu. Perienue 3agau u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeleieHne, MpeodpazoBaHuE
' BBIPQXCHHUI Ha OCHOBE OIpeesieHus, 3aIIUCh OOJIBIIUX YHCEel
14 [IponieHTHI, 3amUCh TMPOLIEHTOB B BHUAE IpoOU W ApOOM B BHJIIE MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4M Ha MPOLEHTHI, PEIICHUE 33]]a4 U3 PEaIbHON MPaKTUKHU
Ls [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTENIH
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHbie  3aBUCMMOCTHM, B TOM  4HClIe TpsiMasi W oOparHas
' PONOPIUOHAIIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
51 [TepemeHHbIE, YNCTOBOE 3HAUEHUE BBIPAKEHUS C MEPEMEHHOU. JomycTumbie
' 3HAUYECHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBHCHUMOCTH MEXAYy BETUYMHAMHU B BHIE (QOPMYIIBL
' Brraucnenus mo ¢popmynam
53 [IpeobpazoBanne  OYKBEHHBIX  BBIPOKEHUU, TOXKICCTBEHHO  pPaBHBIC
' BBIPKECHUS
2.4 CBoiicTBa CTENEHU C HATYpaJbHbIM I1OKA3aTEIEM
5 OpnHounensl 1 MHOroujeHbl. CreneHb MHOrowieHa. CinokeHHue, BBIUYUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
Y ®opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMbI M KBaApaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOUJIEHOB HA MHOKUTEIN
3 YpaBHeHust




VYpaBHeHHe, KOpeHb YpaBHEHUS, IMpaBuja NpeoOpa3oBaHUS ypaBHEHUS,

>l PaBHOCHUIIBHOCTb YPAaBHEHUM

12 JIuneliHOE ypaBHEHME € OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEHHOIO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI

33 CocraBieHre ypaBHEHUH IO yCJIOBHUIO 3a/1auyM. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOLIbIO YPaBHEHUIN

3.4 JluneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk

CucrteMa IByX JMHEWHBIX ypaBHEHHH C JAByMs MEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOIIBIO0 CUCTEM YPABHEHUM

4 Koopaunats! u rpaguku. ®yHkuun

4.1 Koopaunara Toukn Ha mpsiMon

42 Hucnossle TpOMeKyTKH. PaccTosiHre Mexay AByMs TOUKaMU KOOPAMHATHOMN
' MPSIMON

43 [IpsimoyronpHas cuctemMa koopauHaT, ocu Ox u Oy. AlGcuucca U opaWHATA
' TOYKHM Ha KOOPJAUHATHOM INIOCKOCTH

44 [Tpumeps! rpadukoB, 3aaHHbBIX (opMmyiaamu. UTeHHe TpaHKOB peabHBIX
' 3aBUCUMOCTEN

4.5 [onstue pynkunu. I'paduk pynkuuu. CoiicTBa QpyHKIMIHA

4.6 JIuneitnas pynkuus, e€ rpaguk. I'paduk pyHkmm y = [x|

47 I'paduueckoe pemieHne JUHEWHBIX YypAaBHEHHA M CHCTEM JIMHEWHBIX

ypaBHEHUH




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOIO
o0mmero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepaly HaJl MHOXECTBAMH;, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX NpPU PEIICHUU
3aJa4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPeICTaBICHUE MHOXKECTB
JUTSL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUM, MPU PELICHUH 3a7a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMMU: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUS, IPUBOJUTL IIPUMEPHl U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIO€ YHUCJIO, MOAYJb Yhcjia, OOBIKHOBEHHAs ApoOb W
JIecsATHUYHAs IpoOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBaThb U
YHOOPSIOYMBATh YWCJA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
NpsIMOH, OKPYTJIATH YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIOIHATH PACYETBI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPRKEHUI C KOPHSIMM, Pa3IOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJapaTra CYMMBbI U Pa3HOCTU

Ymenue OIICPHUPOBATH INOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPAaBEHCTBO C
NIEPEMEHHOM; YMEHHE peIllaTh JUHEHHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHON
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTUX NIPEAMETOB
W TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMyI0 U KOOPJAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs pelIeHun

YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKIUH, HYIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HAWOOJbIIeE W HAWMMCHbBIICE 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATh TIOHSTUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JHHECHHAS (DYHKIHS, KBaJpaTHUHAsS (DYHKIUS,
oOpaTHasi TPOMOPIMOHAIBHOCTh, TMapabojia, TUMEepOOIa; YyMEHHE
CTpouTh Tpaduku PyHKINN, UCTIONH30BATh TPA(UKH IS ONIPEICTICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbLHOCTb,
apudMeTHuecKkass M TeOMeTpUYecKas  IMPOrPeccCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
o0uiero ujgeHa NpU PEIIeHUU 3a]ad, B TOM YHCIE 33Jad U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3aJaud pasHbIX TUIOB (B TOM YHCJE HA MPOLEHTHI,
JOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIyT, HAaJIOTH, 33Ja4u U3 00J1acTH yHpaBiIeHUS JINYHBIMU U
CeMEeWHBIMU  (HUHAHCAMM); YMEHHE  COCTAaBJIATh  BBIPAXKECHHUS,
YPaBHEHUs, HEPaBEHCTBA M CHCTEMBl IO YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh MOJTYYEHHOE PEIIeHHE U OIIEHHWBATh MPABIONOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOIOyToJbHHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYIr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0, TpSIMOYTOJIbHUK, KBaJapar, Tpamerus;
OKPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢durypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (hakToB

10

YMeHHne OomnepupoBaTh IOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U IMEPHNEHAUKYISAPHOCTh MNPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTh MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue omnepupoBaTh IOHIATUSAMM: JJIMHA, PACCTOSHUE, YToJl
(BeMIMYMHA yTJla, CHHYC U KOCHUHYC yrja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MHUpPE; yMEHHE MPUMEHATh (GOpMyJbl MEepUMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0Obema
NPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHUE NPUMEHSITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOUICHHS  JJIs

BbIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHaIUH,
IPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
UHCTPYMEHTOB M  3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHune  onepupoBaTh  MHOHATHSAMHU:  NPSAMOYTOJIbHAash  CUCTEMA
KOOpIMHAT, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHNE BEKTOPA HA YHCIIO0, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEICTaBICHUS
JaHHBIX M pElIeHus 3ajJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

MNpeaAMETOB U peaJ'ILHOI\/'I KHU3HHU

14

YMeHue omepupoBaTh IOHSATUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMbl,  TaOJMIBL, cpenHee — apudMeTHUeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbLIEe 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, HMHTEPOPETUPOBATH M  MPeoOpPa3OBHIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMmax,
OTPaXXaloILyI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX ITPOLECCOB U
SABJICHUW, YMEHHE pacrno3HaBaTh M3MEHYMBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA OMNBIT (CIy4yailHBIN
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/la4yl METOJ0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXXEHHUS; YMEHHE OIICHMBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM M SIBJIEHWH, MOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXAalolleM MHpPEe U B IKH3HU;
3HAKOMCTBO C TIIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOAXOIANINN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJyYCHHBIE B XOJI€ Pa3BUTHUS MATEMaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC

2 MIEPUOANYECKHE JPOOH

13 PanmonanbHple  uucna. ApudMeTndyeckue OmnepalMu ¢ PalUdOHAJIbHBIMU
' qucIaMu

L4 JelicTBuTtenpHble uuciaa. ApudMeTHUECKHE OIlepaluud ¢ JAeHCTBUTEIbHBIMU
' qucIaMu

s [TpubnukEHHBIE BBIYMCIEHUS, NpaBWIAa OKPYIJICHMs, NPUKHJIKA U OLIEHKa
' pe3yJibTaTa BIYMCIICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasarenaeM. CTENEHb C palMOHAIBHBIM IOKAa3aTENIEM.
. CBolicTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apu(pMeTUYECKUMU KOPHSIMH HaTypajlbHON CTENEHU

3 VYpaBHEHMS U HEpaBEHCTBA

. Ilensile u 1OpoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUU

15 Llenble u npoOHO-palioHaIbHBIE HepaBeHCTBAa. CHCTEMBbI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUs MTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u reomeTpuyeckas nporpeccu. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3agaHus  ¢yHKnuud. I'paduk  ysknumn. OO6macth
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl (QyHKkuuu. HaunOonbliee ¥ HavMeHblllee 3HauY€HHE (QYHKIMHM Ha
MIPOMEKYTKE
6 KoopanuHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBOicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MmepeHne reoMeTpruueCKuX BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. Anre6pa: 7-i kimacc: 6a30BbIil YpPOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.1. u
np.; non peaakuueit TensikoBckoro C.A. AKIIMOHEPHOE OOIIECTBO
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