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AnreOpa sBISETCS OMHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
obOecrieurBaeT M3y4eHUE MAPYTUX ITUCIHIUIMH KaK E€CTECTBEHHO-HAYYHOTO, TaK M T'yMaHHTAPHOTO
IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl TIPOJIOJDKEHUST 00pa3oBaHMsl W JJIsi TIOBCETHEBHOW IKH3HHU.
PazButue y oOydamommxcs HAay4YHBIX MPEACTAaBICHUW O TMPOUCXOXKACHHUM U  CYIIHOCTH
anredbpanveckux abCTpakIui, Croco0e OTpaKeHHUsI MAaTEMAaTHUECKONH HAYKOH SIBJICHUH W TIPOIECCOB B
MPHUPOJIC U OOIIEeCTBE, POIM MATEMATUYECKOTO MOJICTHPOBAHUS B HAYYHOM MO3HAHUM M B MPAKTUKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOIO MHPOBO33PEHMSI M KAueCTB MBIIIICHUS, HEOOXOIUMBIX
JUIS aJanTaldd B COBPEMEHHOM HH(poBoM obiecTBe. M3ydenue anredOpbl obecrieynBaeT pa3BUTHE
yMeHHUsl HaO0JaTh, CPaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHS, BBIBOJABI, (POPMYIHUPOBATH
ytBepkaeHus. OcBoeHue Kypca anreOpbl oOecreyuBaeT pPa3BUTHE JIOTHYECKOIO  MBIIIJICHUS
oOy4aroluxcsi: OHU HCHOJB3YIOT NEAYKTUBHBIE M HMHAYKTUBHBIE pacCyKIeHHs, 0000IieHue u
KOHKpeTHu3anuio, abcrparupoBanue u aHanoruto. OOydeHue airedpe mpearnojaraeT 3HaUYUTENbHbIN
00BEM CaMOCTOSITENILHOM eATeIbHOCTH O0YYaIOIIUXCsl, IOATOMY CAMOCTOATEIBHOE pEeIlIeHUE 3a1a4
00y4aroIUMUCS SBJSETCS pean3alei 1esTeIbHOCTHOTO TPUHIIKIIA 00yUeHHs.

B crpykrype mporpammbl ydueOHOro Kypca «AunreOpa» yriayOJIEeHHOTO H3y4YeHUS OCHOBHOE

MECTO 3aHUMAIOT COJIEpKATEIHHO-METOANYECCKIE JIUHUU: «HYucna ©  BBIYHCICHUS,
«AnreOpanueckre BBIPAKECHUS», «YPaBHEHUS M HEPABCHCTBAY,
«Dynkuuy. Kaxnas w3 3THUX coaepKaTelbHO-METOAUYECKUX JIMHUI pa3BUBAETCA HA MPOTSKECHUU
TpeX JIeT WM3Y4YeHHUs Kypca, B3aUMOJICUCTBYS C JIPYTMMH €ro JHUHHSAMHU. B Xome u3ydeHus: Kypca
o0ydJaromuMcsi MPUXOAUTCS JIOTUYECKH PacCy AaTh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3W ¢ 3TUM B Iporpammy yd4eOHOTro Kypca «Auredpay BKIIOYCHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lielaX MaTeMaTH4YeCKOro O0pa3oBaHUS W
CHOCOOCTBYIOLIME OBJAJICHUI0 OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOIO MAaT€MaTHYEeCKOTO S3bIKA.
CopepxaTtenbHOM M CTPYKTYPHOH OCOOCHHOCTBIO YyueOHOro Kypca «Aunrebpay sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nUHUM «Yucna U BBIYMCICHUS CIIYKUT OCHOBOHM ISl JTaJbHEWIIEro N3y4YEeHHs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHUsI TOJIh30BaThCS AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEIHEBHOM >KM3HHM. Pa3BuTHE TOHATHS O 4YHCIE HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs CBSI3aHO C pAlMOHAIBHBIMH U HWPPALMOHAIBHBIMH YHUCIaMH, (OPMUPOBAHUEM
MPE/ICTAaBICHU O  JEWCTBUTEIBHOM  4YHUCJE.  3aBEpIICHHME  OCBOCHMS  YWUCIOBOM  JIMHUH
OTHECEHO K CpeIHEMY O0IIeMy 00pa30BaHHIO.

Copmepxanune JABYX  anreOpandeckux JMHUA —  «AnreOpandeckue  BBIPOKEHUS» U
«YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHHMIO Yy OOYYAIOMIMXCS MaTeMaTH4YEeCKOTO
amnmaparta, HeOOXOJIMMOTO ISl pEIIeHHs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB M OKpYXKarolle
peanbHOCTH. Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus y4eOHBIM MaTepual TPyIIUPYeTcs BOKPYT
paloHaJIbHBIX BbIpaXEHU. Anrebpa IEMOHCTPUPYET 3HAaYeHHE MaTeMAaTUKH Kak s3bIKa 7S
MMOCTPOEHHUSI MATEMATUUECKUX MOJEIIEH, OMMCaHUs MPOLECCOB U SIBJIEHUHN pealbHOro Mupa. B 3agaun
oOyueHusi anrebpe BXOMAT TakKe JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO  MBINIICHHS,
HE0OXOIUMOT0, B YACTHOCTH, JUIsI OCBOCHHSI Kypca HHQOPMATHKH, WU OBJIAJICHUE HABBIKAMH
NEAYKTUBHBIX paccyxiaeHuil. [IpeoOpazoBaHue CHMBOJBHBIX (OpPM CIOCOOCTBYET Ppa3BUTHIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne (QPyHKIIMOHATBHO-TPAPUISCKON JIMHUKM HAIEJICHO Ha TOJIYYCHHE O0ydJaroIIMMUCS
3HaHUN O (YHKIHMAX KaKk BaKHEWIIEH MaTEeMaTHYECKOW MOJENH JUIsl OMUCAHUS W HCCIEIOBaHUS
pPa3HOOOpa3HBIX TMPOIECCOB W SIBJICHWH B mpupoae u oobmectBe. M3ydeHue wmatepuana
CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArONIMXCSl YMEHHSI HCIOJIb30BAaTh pPa3IMYHBIC BBIPA3UTEIBHBIC
CpelCTBa sI3bIKa MAaTEMAaTHKH — CJIOBECHOT'O, CUMBOJIMYECKOTO, Tpaduueckoro, BHOCHUT BKJIaa B
dhopMHupoBaHKE TPEACTABICHUI O POJIM MAaTEMaTHUKHU B PA3BUTUH IUBWIIM3AIIUN U KYJIbTYPHI.
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YrnyOneHHBIH Kype anreOpbl XapakTepU3yeTcsi U3YUCHHEM JIOTOTHUTEILHOTO TEOPETHUECKOTO
amnmapaTta W CBS3aHHBIX C HUM METOJIOB peIleHUs 3amad. AnreOpa sBISETCS SI3bIKOM IS OMHUCAHUS
O00BEKTOB M 3aKOHOMEPHOCTEH, CITY>)KUT OCHOBOM MaTEeMAaTUYECKOTO MojAenupoBanus. [Ipu 3Tom camu
OOBEKTHI MaTEMaTHYECKHX YMO3AKIIIOUEHUH W MPUHSATHIC B anreOpe NpaBuiia MX KOHCTPYUPOBAHUS
CHocOOCTBYIOT ()OPMUPOBAHHIO YMEHUN OOOCHOBBIBATh W JOKA3bIBaTh CYXKICHUS, Pa3BUBAIOT
MAaTeMaTUYeCKYI0 UHTYUIMIO, KPATKO U HATJIAIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUM U
y4yaT UX NpUMeHeHHto. TeM caMmbIM anredOpa 3aHMMAaeT OJHO M3 BEAyIIUX MecT B (HOPMHUPOBAHHUU
HAy4YHO-TEOPETUYECKOTO MBIIIJICHUS 00yYatoIIXCs.

CoracHo yueOHOMY IUTaHy B 7-9 Kiaccax wm3ydaercs y4eOHbBIH Kypc «AJredpa», KOTOPBIHA

BKJIIOYAET CIICIYIOIINE OCHOBHEIE paszensl COJICpIKAHUS: «Yucna U BBIYHCIIEHHSY,
«Anredpanueckue BBIPAXKEHUS», «YPABHEHHS U HEPABEHCTBAY,
«DyHKIUNY.

Bo3moxHa KOppeKkTHpoBKa OOIIEro YMclla 4acoB, PEKOMEHOBAaHHBIX Il M3y4€HUs y4eOHOro
Kypca, C Y4YeTOM HMHIUBHAYaJbHOTO MOJX0/Aa OO0pa30BaTENbHBIX OpraHU3aluid K YriayOJIeHHOMY
M3YYEHUIO anreOppl, B paMKax COOJIOJCHHS TUTHEHWYECKHX HOPMAaTHBOB K HEJCIbHOU
o0pa3oBaTenbHOI Harpy3Ke.

OO0miee YuCIO YacoB, PEKOMEHIOBAaHHBIX [IJIi H3Yy4YeHUS Y4YeOHOro Kypca
«Anrebpa» B 7 kimacce — 136 yvacoB (4 yaca B HeeIO).
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2. COJEP)XAHUE OBYUEHUS

7 KJIACC

Yucyia 1 BLIYUCTIEHHUS

Panmonaneubie uncna. CpaBHEHHE, YNOPSIOYMBAaHHE W apUPMETUYCCKHE JICHCTBUS C
panMoHANBHBIMK YnciIaMu. YucaoBas mpsmasi, MOy Ib YHCIIA.

Crenenp C HaTypaJdbHBIM IIOKa3aTelleM M €€ CBOMCTBA. 3amuch 4YHCIA B JICCITHYHOU
MO3UILIMOHHOM CUCTEME CUMCIICHHS.

Pemenne TekcToBBIX 3amady  apudmeTmdeckuM crocoOom. PemieHue 3amad U3 peaqbHON
MpPaKTUKU Ha 4YacTH, Ha JpoOM, HAa MPOLEHTHI, NPUMEHEHHE OTHOLICHUW U MPOMOPUUN MpHU
pelIeHuy 3a1a4, perieHue 3a1a4 Ha JIBIDKCHHE, pa00Ty, OKYIKH, HAJIOTH.

JemumocTp nenbix ynceil. CBOKMCTBA ASTUMOCTH.

[Ipocteie u cocTaBHbIe yKcna. YeTHbIe U HeUeTHBIC uncna. [Ipuznaku nenmmoct Ha 2, 4, 8, 5, 3,
6, 9, 10, 11. ITpu3Haku AETUMOCTH CyMMBbI W TPOU3BEICHUS IEIbIX YHCENI MPH PEIICHUH 3a1a4 C
MIPAKTUYECKUM COJICP>KAaHUEM.

HaubGonpmmii o0muii nenutens W HauMEHbIee oOIiee KpaTHOE ABYX YHCEl.

B3anmuo npocTteie uncna. AnroputM EBkinipa.
Jlenenue ¢ octaTKoM. AprudMETHYECKHUE OTICPAIIMH HAJ OCTaTKaMHU.

Anredpanyeckue BbIPpasKeHUs

Bripaxxenue ¢ nepeMEHHbIMM. 3HAYEHUE BBIPAXKEHUS C IEPEMEHHBIMH.
[Ipeacrasnenue 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B BUJIE (POPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE MPeOOpa3OBaHUA aNreOpauyecKuX BBIPAKEHUIL.
JlokazarenbCTBO TOXKIECTB.

Opnnounensl. OgHOUIEH cTaHAapTHOrO BU1a. CTENEeHb OJTHOYICHA.

Muorounensl. MHorowieHn crangaptHoro Bujaa. Ctenenb MHOrowieHa. CiokeHue, BRIYUTAHUE,
YMHOXEHHE U JelieHne MHoroujieHOB. [IpeoOpa3zoBaHue 11€710T0 BBIpOKEHHUS B MHOTOwIeH. KopHu
MHOT'O4JIEHA.

DopMyIIbl COKPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CYMMBI M KBaJpaT Pa3HOCTH JIBYX BBIPAKEHUH,
KyO CyMMBI U KyO pa3HOCTH JBYX BBIPQXKEHUU, PA3HOCTh KBAJIPATOB JBYX BBIPAKEHUM, IPOU3BEIACHUE
Pa3HOCTH U CYMMBI IBYX BBIpDQKEHUH, CyMMa M pa3HOCTh KyOOB JBYX BBIPAKCHUIA.

PasnoxkxeHne MHoOrowJlieHa Ha MHOXUTENU. BbIHEceHHe O0OIero MHOKUTENS 332 CKOOKH.
Meroa rpynnupoBKH.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHeHnue c¢ oxHol nepemeHHOM. KopeHb ypaBHeHus. CBOMCTBa ypaBHEHMH C OIHOMN
IepeMeHHON. PaBHOCWIBHOCTD ypaBHEHMI. YpaBHEHHE KaK MaTeMaTHYecKas MOJENb pealbHOU
CUTYAaLNH.

JInneliHOE ypaBHEHHE C OAHOW NepeMeHHOW. Yucno KOpHeW JIMHEWHOro ypaBHEeHMs. PenieHue
TEKCTOBBIX 3a7a4 C IIOMOIIBIO JIMHEWHBIX ypaBHEHUH. JIMHEHHOEe ypaBHEHUE, COIEpIKallee 3HaK
MOJIYJIAL.

VYpaBHeHHE ¢ ByMs NepeMeHHBbIMU. ['paduk JTMHEHHOTO YpaBHEHUS C JBYMs NEPEMEHHBIMH.
CucremMbl TUHEHHBIX YpaBHEHHI ¢ ABYyMsI mepeMeHHbIMU. ['paduyeckuil MeTO] pelieHus CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ByMs IIEpEMEHHBIMU. PellleHne CUCTeM JIMHEHHBIX YPaBHEHUHM C JABYMs
IIEPEMEHHBIMM  METOJIOM IIOJCTAaHOBKH M METO/OM cillokeHusA. Crucrema IByX JIMHEWHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU KAK MOJIEIIb PEAIBHOW CUTYyaIUH.

DOyHKIUU

Koopannara Toukn Ha npsimoil. UncnoBele TPOMEKYTKH. PaccrosiHne mMexny IByMsl TOYKaMH
KOOPJIMHATHON IIPSIMOIA.
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[IpsimoyromnbpHas cucreMa KOOp/MHAT. Abcuucca u OopAMHATa TOYKHA Ha
KOOpAMHATHOH miockocTh. [Tpumepsl rpadukos, 3aganHbIx popmynaMu. YTeHne rpagMkoB peaqbHbIX
3aBUCUMOCTEM.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonsarue ¢yHkuun. DyHKius Kak
MaTeMaTHYecKasi MOJIeNIb peajbHoro nporecca. O0x1acTp onpeneneHus U 00J1acTh 3HAUCHUH (PYHKITUH.
CrniocoOb1 3amanus ¢pynkuuu. I'paduk pynkiun. [loHatus MmakcuMyma ¥ MUHUMYMa, BO3PAacTaHUS U
yObIBaHMS Ha IPUMEpax peabHbIX 3aBUCUMOCTEH.

JIuneitnas pyHkys, ee cBoiictBa. ['paduk nuneitnon pynkuuu. I'papux GyHKmm
y = |X|. Kycouno-3agannbie (GyHKIHH.

INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS IPOrPAMMBI IO MATEMATHKE XapaKTEePHU3YIOTCS:

1) NaTPUOTUYECKOE BOCITUTAHHE:

NPOSIBIICHUEM HHTEpeca K MpPOIUIOMY M HACTOSIIEMY POCCHUCKOW MaTEeMaTHUKH, ICHHOCTHBIM
OTHOIICHHEM K JIOCTIIKCHHSM POCCHHCKHX MAaTeMaTHKOB U POCCHICKOM MaTeMaTW4ecKOW IIKOJIBI, K
UCIIOJIb30BAHUIO ITHX JIOCTIKCHUH B IPYTHX HAyKax W MPHUKIAJHBIX cepax;

2) IPaKAaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKAaHMHA W peaju3aldd ero Ipas,
NPE/ICTABICHUEM O MATEMAaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipoueayp TpakJaHCKOro odmiecTBa (HampuUMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
ITUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHYSCKUM MPUMEHEHHUEM JOCTHKCHUI HAyKH, OCO3HAHUEM
Ba)XHOCTH MOPaJIbHO-3THYECKUX MTPUHIIUIIOB B ICATEILHOCTH YYECHOTO;

3) TPYIIOBOE BOCITUTAHUE:

YCTAHOBKOW HAa aKTUBHOC Yy4YaCTUE B PEUICHUU MPAKTUYECKUX 33/a4 MaTeMaTH4eCKOu
HaIpaBJICHHOCTH, OCO3HAHHEM Ba)XKHOCTH MaTeMaTH4ecKOro 0Opa3oBaHHs HA NMPOTSDKCHUU BCEH )KU3HU
Uil YCHEIIHOM Npo(eCcCHOHANBHON JEATSIBHOCTH W pPa3BUTHEM  HEOOXOJMMBIX  YMCHUM,
OCO3HAaHHBIM BBIOOPOM M IOCTPOCHHWEM HHIMBUAYATbHON TPAaeKTOPUH OOpa30BaHHS M KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEI;

4) ACTETHYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKUX OOBEKTOB,
3aj1a4, PelICHH, pacCyKICHUH, YMCHHIO BUJIETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IIEHHOCTH HayYHOTO TIO3HAHMS:

OpHMEHTAIIUCH B JICSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEJCTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YEJIOBEKa, MPUPOJBI U OOIIECTBA, TOHUMAHUEM MaTEMaTHYCCKOW HAayKH
Kak cdepbl YeJIOBEUECKOW [ESATENbHOCTH, O3TalloB €€ pPAa3BUTUS W 3HAYMMOCTH IS Pa3BHTHS
[UBUJIM3AIIMY, OBJIQJICHHEM S3bIKOM MaTEMAaTHKH M MAaTeMaTHUYECKOH KyJIbTypoW KaK CpEICTBOM
MIO3HaHHS MHpa, OBJIaJICHUEM HaBBIKAMH HCCIIEIOBATEIILCKOM JICSTEIBHOCTH;

6) ¢u3nyeckoe BOCIUTAHUE, (OPMUPOBAHUE KYJIBTYPHl 3JI0POBbS M 3MOIMOHAIBHOTO
OJIaronoxy4us:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTHYeCKUE 3HAHHWS B HMHTEpPECaX CBOCTO 370POBBS, BEICHHS
30pOBOr0 00pa3a >KM3HU (340pOBOE MHUTaHHE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH M OTIbIXa,
peryisipHasi pu3uuecKass akTHBHOCTB), CPOPMUPOBAHHOCTHIO HaBBIKA PE(IICKCHH, TIPH3HAHUEM CBOETO
npaBa Ha OIMMOKY M TAKOT'0 XKe MpaBa IPyroro 4eioBeKa;

7) IKOJIOTUYECKOE BOCIIUTAHHE:

OpHMEHTAllMell Ha TPUMEHCHHE MAaTEMAaTHYeCKUX 3HAaHWH JUIs pelieHUs 3aaad B 00JacTh
COXPaHHOCTH OKPYXKAIOIIEeH Cpe/lbl, TNIAHUPOBAHUS TIOCTYNKOB U OIICHKU WX BO3MOXKHBIX TOCIIEICTBHIA
IUISL OKPY KAIOLIeH Cpe/ibl, OCO3HAHUEM TJI00ATFHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM H MyTel ux
pelIeHuS;

8) alanTays K M3MEHSIOUIMMCS YCIOBUSM COLMAIBHON M IPUPOTHOM Cpebl:
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TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHUSX HEOINPEAEICHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO I€ATEIbHOCTh, B TOM YHMCIIE YMEHUE YUUTHCA y IPYTUX JIFOJEH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHX;

HE00X0UMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUU, (HOPMYIHPOBATH UICH, MOHSATHUS, TUIIOTE3bI
00 00BEKTax M SIBJICHUSIX, B TOM YHCJE paHEe HE M3BECTHBIX, OCO3HABATh JC(HUIUTHI COOCTBEHHBIX
3HaHUM U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPeOYIOMUI KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMbIE PEIICHUs U IeHCTBHA, (POpMYIMpOBATh
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe 0CBOCHHUS MPOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
y oOyuwaromerocss OyayT cGOPMHUPOBAHBI METaNmpeIMETHBIC Pe3yIbTaThl, XapaKTePU3YIOLIHECS
OBJIaJICHAEM I[103HABATEIbHBIMUA YHHBEPCATbHBIMU YYCOHBIMU [CHCTBUSIMU, KOMMYHHKATHBHBIMU
YHHBEPCATbHBIMU YICOHBIMU JICHCTBUSMHU, PETYJISTUBHBIMU YHUBEPCAIbHBIMU YYCOHBIMU JICHCTBHUSIMH.

[To3HaBaTebHbBIC YHUBEPCATIbHBIC YICOHbIC ACHCTBHS

[To3HaBaTebHBIC YHHUBEpCAIbHBIC YYeOHBIC NEHCTBUS oOecreunBaroT (GOpMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX IPOIECCOB 0Oydaromuxcs (OCBOGHHE METOJOB TIO3HAHUS OKPY)KAIOIIET0 MHpA,
PUMEHEHHE JIOTHUECKHX, HCCICIOBATSILCKHUX OIepannii, yMeHHid paboTath ¢ HH(OpManuei).

bazoBble iornueckue AeCTBHS:

BBISIBJISITH M XapaKTEepPH30BaTh CYHIECTBEHHBIC MPHU3HAKA MaTEMaTHYECKHX OOBEKTOB, MOHSITHIA,
OTHONIICHUH MeXAy MOHATUSIMH, (DOpPMYIHpOBaTH ONpEAENCHUS TOHATHUN, YyCTaHAaBIUBATh
CYIIECTBCHHBIA TPH3HAK KIACCH(PUKAIMK, OCHOBAHWS JJIsi OOOOMICHWS ¥ CpaBHEHUS, KPHUTCPUU
MIPOBOIMMOTO aHAJIN3a;

BOCIIPUHHUMATH, (OPMYJIHPOBATh ¥  TPEOOpPa30OBBIBATH  CYXKJICHUS: YTBEPAUTCIbHBIC U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISBJISTH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUMS B (paKTaxX, NaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX, TMpeJiaratb KPUTEPHH JIJIS BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

MPOBOJNTH BBIBOJIBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOUYEeHNUN, YMO3aKIIOUEHHH 110 aHaJIOTUH;

pa3buparh JOKA3aTeNbCTBA MATEMAaTHYCCKUX  YTBEPXKICHHWH  (MPSAMBbIE M OT TPOTHBHOTO),
MIPOBOJIMTH CaMOCTOSITEIIEHO JIOKA3aTeIhCTBA MaTEMaTHYCeCKUX (PaKTOB, BBHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, TPUMEHITh METOJ] MaTeMAaTUYECKON UHAYKIIUHA, 0OOCHOBBIBAThH
COOCTBEHHBIC PACCYKICHUS,

BBIOMpaTh crmoco0 pemieHus yuyeOHOM 3afaud (CpaBHHUBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HanOOJIee TIOIXOISIIHNA C YYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

basoBble nccnenoBarenbcKue AeHCTBUS:

WCIONIb30BaTh BOIMPOCHI KaK HCCIEI0BATENbCKUN WHCTPYMEHT TO3HAHUS, (POPMYITUPOBATH
BONIPOCHI, (DUKCHPYIONIHE MPOTHBOPEYHE, MPOOJIIeMYy, CaMOCTOSTECIIEHO YCTaHABIMBATH HCKOMOE H
JIaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJNTh IO CAMOCTOSITEIEHO COCTABIICHHOMY IUIaHY OKCIIEPHUMEHT, WCCICJI0OBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEN MaTEMAaTHIECKOTO 00BbEKTA, 3aBUCHMOCTEH 0OBEKTOB MEXKIY COOOI;

CaMOCTOSITENNLHO (POopMynUpOBaTh OOOOIIEHUS ¥ BBIBOABI IO pE3yJIbTaTaM MPOBEIECHHOTO
HAOJTIOJICHUS, MCCIICJIOBAHUS, JKCIIEPUMEHTA, OIICHHBATH JIOCTOBEPHOCTH IOJYYCHHBIX PE3yJbTaTOB,
BBIBOZOB 1 000OIIEHHUIH;

MIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH IMPEAMOJIOKCHHS O €ro
Pa3BHTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanueii:

BBISIBIISTH HEJ0CTaTOYHOCTh " HU30BITOYHOCTE MH(POPMAITUH, TAHHBIX, HEOOXOIMMBIX



JUISL pELIEHUS 3aa4U;

BBIOMpATH, aHAJIU3UPOBATH, CUCTEeMaTHU3UPOBaTh U MHTEPIPETUPOBATH
nH(OPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM MpeICTaBICHNS;

BbIOMpaTh opMy MpeacTaBiieHUs HHPOPMAIMN U WILTIOCTPUPOBATh PelllaeMble 3a7jaul CXeMaMH,
auarpaMMaMu, HHOM rpadukoil 1 ©X KOMOMHALMSIMY,

OLIEHUBATh  HANEXKHOCTb HH(MOPMAIMH TIO KPUTEPUSM, IPEIOKEHHBIM WIN
c(OpMyYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHuKaTHBHBIE YHUBEpCATbHbIC Y4eOHbIC ICHCTBUS:

KoMMyHHMKaTUBHBIE YHHUBEPCAIBHBIE yueOHbIe JIEUCTBUS 00ecreYnBaoT
c(OPMHPOBAHHOCTH COIHATLHBIX HABBIKOB 00YYAIOIIMXCS.
OOmenue:

BOCIIPUHUMATH ¥ (POPMYyITUPOBATh CYXKICHUS B COOTBETCTBUH C YCIOBHUSAMHU U LEISIMH OOLICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, /1aBaTb
MOSICHEHUSI 110 X0y PELICHUS 33]]au 1 MOJyYSHHBIM pPe3yIbTaTam;

B X0Jie 00CYK/JIeHHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkK/1aeMOi TeMbl, TPOOJIEMBI, pelIaeMoi
3a/lauM, BBICKA3bIBaTh WJEU, HAIICJICHHbIC HA IOWCK PELICHHs, COIMOCTaBISATH CBOU CYXKICHHUS C
CYXIEHUSIMH JIPYTHX YYaCTHHKOB JHajiora, OOHapyXHBAaTh pa3jiMyhe M CXOJCTBO IO3UIIMIA, B
KOPPEKTHOH opMe GopMyIupOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;

NPEJCTAaBIATh PE3yJbTaThl PEHICHUs 3aJadd, OSKCIIEPHUMEHTa, WCCIEIOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIUICHHS C yYeTOM 3a7ad MPE3eHTAlud U OCOOEHHOCTEH
ayJIUTOPHUH.

CoTpyAHUYECTBO:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAWBUIyalIbHOW paOOThI MPU PELICHUN
Y4eOHBIX MaTEeMaTHYeCKMX 3a/a4y, NPUHUMATh LeJIb COBMECTHOH IeSTeNbHOCTH, IUIAHHUPOBATH
OpraHM3alfI0 COBMECTHOM paboThI, paclpeaensiTh BUIbI paboT, 10roBapuBaThCs, 00CYKAaTh MPOLIECC U
pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX YEIIOBEK;

y4acTBOBaTh B IpynmoBbIX (opmax paboTel (0OCykIeHHs, 0OMEH MHEHHI,

«MO3TOBBIE MITYPMBD» M HHbBIC); BBINOJHATH CBOIO YacTh pPabdOThl M KOOPAWHUPOBATH CBOHU
JEWCTBUS C APYTUMH WICHaMU KOMaH[Ibl, OIICHUBATh KA4eCTBO Pe3yJbTaTa U KayecTBO CBOETO BKJIAJA B
O0IIMi pe3ynbTaT M0 KPUTEPUSIM, CHOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PerynaruBHbie yHUBEpCaTbHbBIE YUeOHbBIE TEHCTBUS

PerynaruBHbie yHHUBEpcalbHbIE y4eOHbBIE NEHCTBUS 00ECTIEYMBAIOT (DOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

BBISIBIISATH TIPOOJIEMBI IS PEIICHHUS B XKU3HEHHBIX M YYEOHBIX CHUTYAIMsIX, OPUEHTHPOBATHCS B
Pa3IMYHBIX MOAX0aX MPUHATHS pelIeHu (MHANBUyallbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3ajadyd (WIM €ero 4acThb), BbIOMpATh
CTIOCO0 PEUIeHHUs C YI€TOM UMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4eTOM HOBOM MH(pOpPMAIIH.

CaMOKOHTpOJIb:

BJAJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yibTaTa peIieHus
MaTeMaTHYeCKOM 3a/1aun, CAMOMOTHBALIUU U peQIIeKCUH;

MPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TIPH PEIICHUH 33/1a49H, BHOCHTH KOPPEKTUBBI
B JICATEIHOCTh HAa OCHOBE HOBBIX 00CTOSITEIbCTB, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa JESATEIBHOCTH IIOCTABICHHON IIETM M YCIOBUSM,
OOBSICHATh TPUYHMHBI JOCTMIKEHUS WM HEIOCTIDKEHHS IeIH, HAaXOIUTh OINMOKY, JaBaTh OILEHKY
PUOOPETEHHOMY OTIBITY.

OMONMOHATHHBIN HHTEIIICKT:

BBIPAXXaTh SMOIIMH MMPU U3YUYEHUU MATEMAaTUYECKUX 0OBEKTOB U ()aKTOB, 1aBaTh YMOIIMOHAIBHYIO OIICHKY
peleHus 3aauu.



HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOEHHS IMPOrpaMMbl y4eOHOTO Kypca K KOHIy oOydeHus B 7
KJj1acce.

Yucia v BBIYUCIEHUS

PanmoHanbHBIC YKCA.

[TepexoauTh OT OHOM (POPMBI 3aITKUCH YKCEN K Apyrou (mpeoOpa3oBhIBaTh JECATUYHYIO IPOOB
B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO NECATHYHYIO
IpoOb).

Hcnons30BaTh MOHATHS MHOYKECTBA HATYPAJIbHBIX YMCEN, MHOKECTBA IIEJIBIX YHCEJI, MHOYKECTBA
palMOHAJIBHBIX YKCEJ MPU PEUICHUH 3a7ay, MPOBEICHUM PACCYKICHUH U JOKa3aTEIbCTB.

[TornMaTh U OOBSICHITH CMBICT TTO3UIIMOHHON 3aMMCH HATYpaJIbHOTO yncia. CpaBHUBATH

Y yHOpAJI0YMBATh PALIMOHAJIbHBIE YHUCIIA.

BoimonusaTe, coderas yCTHbIE W TMHCbMEHHBIE TMPUEMBI, apumeThyecKkue AeUCTBUS C
pallMOHAJIBHBIMU  YHMCJIaMHU, MCIIOJIb30BaTh CBOMCTBA YKMCEN M IpaBWwia JICUCTBUM, IPUEMBbI
palMOHATBHBIX BEIYMCIICHUM.

BrINoaHATE 1€MCTBUS CO CTENIEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

Haxonuth 3HaueHUs YMCIOBBIX BBIPAXKEHHH, COJIEPKAIIUX pallMOHAIbHBIC YUCIAa M CTENEHU C
HATypaJbHBIM [OKa3aTeleM, MPUMEHSITh pa3HOOOpa3Hble CIOCOObl M TMPUEMbl BBIYUCICHUS,
COCTaBJIATh W OIICHHBATh YMCJIOBBIC BBIPAKECHHUS IMPHU PEIICHUH MPAKTUYECKUX 3a7ad W 3a7ad M3
JIPYTUX YYEOHBIX TPEIMETOB.

Okpyriarh 4mclia C 3aJlaHHOW TOYHOCTBIO, a TaKXK€ MO CMBICIY MPAKTUUYECKOW CHUTYaIlHH,
BBIIIOJIHATh IPUKUJKY U OLICHKY pe3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUU YMCIIOBBIX BBIPAKECHUI, B
TOM YHCJIE IIPU PEIICHUH NMPAKTHYECKUX 3a/1a4.

Pemate TekcToBBIE 3amaunM apu(METUUECKHM CIOCOOOM, HCIOJIb30BaTh TaOJHUIIBI, CXEMBI,
YEpTEXKH, APYTUe CPEICTBA MPEACTABICHUS JAHHBIX TP PEIICHUH 3a]1a4.

Pemate mpakTUKO-OpUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIIEHWEM BEJIHYMH,
MPONOPUMOHANBHOCTBIO ~ BEJIMYMH,  NPOLIEHTaMHU, HWHTEPHOPETHPOBATH  PE3YJbTaThl PELICHUS
3a/1a4 ¢ y4eTOM OTPaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

JlenuMOoCTb.

Jloka3wIBaTh U MPUMEHSTH IPU PEIICHUH 3a/1a4 IPU3HAKHU JISTMMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3HaKK JETUMOCTH CYMMBI ¥ IIPOW3BEICHUS IIEITBIX YHCEIL.

PacknanpiBaTh Ha MHOXKUTEIN HATYpaJIbHbIC YKCIIA.

OrnepupoBaTh MOHATUSIMH: YETHOE YHCIIO, HEUETHOE YHCIIO, B3aUMHO TMPOCTHIE YHMCIIA.

Haxonuts HanGonbmmii oOIIMI ETUTENh U HAUMEHbBIIee 00Iee KPaTHOE YUCEN U
WCIOJIb30BaTh UX MPH PELICHUH 3a7a4, IPUMEHATh anroput™ EBknnaa.

OnepupoBarh MOHATHEM OCTaTKa IO MOJYJIIO, NMPUMEHITh CBOMCTBA CPABHEHUH IO MOIYJIIO.

AureOpandeckue BbIpaKeHUs!

BoIpaskeHus ¢ nepeMeHHbIMH.

Hcnonp3oBath anreOpanveckyto TEPMUHOJIOTMIO U CHMBOJIUKY, MPUMEHSTHh €€ B IMpolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

Haxonute 3HAYECHUS OYyKBEHHBIX BBbIpa)KEHUI IIpU  3a/IaHHBIX 3HAYECHUSAX
NepeMEHHBIX.

Hcnonb30BaTh MOHSTHE TOXKIECTBA, BBHITIOIHATH TOXK/IECTBEHHbIE TPEOOPa30BaHUSI BHIPAKEHUH,
JIOKa3bIBaTh TOXK/IECTBA.

MHOrouneHsl.
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BbImonHATe TmpeoOpa3oBaHMs LEJNOTO BBIPAKEHHUS B MHOTOWIEH IPUBEACHUEM IMOJO0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BoinonusATe  ngeficTBUs  (CIOXKEHUE, BBIUMTAHHWE, YMHOXKEHUE) C OJHOWIEHaMH U C
MHOTI'OWIEHaMH, IPUMEHATh (POPMYJIbl COKPALIEHHOTO YMHOKEHUS (KBaapaT U KyO CyMMbI, KBaapaT U
KyO pa3HOCTH, Pa3HOCTb KBaJpaToOB, CyMMa U Pa3HOCTb KyOOB), B TOM 4YHCIE [yl YNPOUICHUS
BBIYHCIICHUM.

Ocy1ecTBIATh pa3aokKeHUEe MHOTOYICHOB HA MHOKUTENIU C IOMOUIbIO BBIHECEHMS 32 CKOOKH
00IIIEro MHOKHUTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHS (POPMYJIBI COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaTs  npeoOpa3oBaHMs  MHOTOWIEHOB  JUIsl  pEIIEHUS  PAa3jIMYHbIX  3a1a4 U3
MAaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHOMN IPAKTUKH.

Hcnons3oBars CBOMCTBA cTeneHen c HaTypajabHBIMU [IOKa3aTeys MU I
1IpeoOpa30BaHus BbIPAKEHHH.

YpaBHeHMsI 1 HEPABEHCTBA
Pemarp nuHeliHble ypaBHEHHMS C OJHOM MEPEMEHHOM, MpPUMEHss MpaBHiia Iepexoja OT
UCXOJHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIsSETCS JIU YUCIIO KOPHEM YpPaBHEHHUSI.
[TonOupars mpuMepbl map 4YUCeN, SBISIOMIMXCS PEUICHHEM JIUHEHHOro ypaBHEHHUS C ABYMS
MEPECMECHHBIMHU.

CTtpouth B KOOPIMHATHOW MJIOCKOCTU IpauK JUHEHHOTO YpaBHEHHS C JABYMs NE€PEMEHHBIMH,
H0JIB3YSICh I'pa)uKOM, IPUBOIUTH PUMEPHI PELICHUS] YPaBHEHUS.

Pemrate cucTeMbl IByX IMHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMH, B TOM YUCIIe Tpadudecku.

CocTaBiaTh U pemnath JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCJIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIyYEHHBIN pe3ysbTarT.

DOyHKIHUU

Koopaunats! u rpaguxu.

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpIUHATaM,
Jy4H, OTPE3KH, HMHTEPBAJIbI, 3alMCHIBATh YHCIOBBIE MPOMEXKYTKH Ha ajIreOpandecKoM s3bIKeE.

OTMeyaTh B KOOPAMHATHON MIIOCKOCTH TOYKH T10 33JJaHHBIM KoopanHaTaM. OyHKIMN.

Crpouts rpapuKu JTMHEHHBIX QYHKIHH.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHbIE 3aBUCHUMOCTH MEXAY BEIMYHMHAMU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM pabOTHI.

HaxonuTs 3HaueHHEe GYHKINH 110 3HAYCHHIO €€ apTyMEHTa.

[Tonumars rpaduueckuil cnoco® NpeaCTaBI€HUS W aHalu3a HHPOpMAIMH, H3BJIEKaTb U
MHTEPIPETHPOBAaTh MH(OPMAIMIO U3 TPapUKOB PEAJbHBIX IMPOLECCOB M 3aBUCUMOCTEH.

Hcnonb3oBare cBoiicTBa (YyHKIMHA Ui aHanu3a rpadUKOB peajbHBIX 3aBHCHMOCTEH (HYyJIU
(GYHKIHMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIMH, TPOMEXKYTKH BO3pacTaHUs W yObIBaHUS
¢byHKIMHU, HanboJIbIIIee U HAMMEHbIIIee 3HaUeHUs (PYHKIUH).

Hcnonp3oBate TpaduKd Ui HWCCIEAOBAaHUS TIPOIECCOB M 3aBHCHMOCTEH, TPHU PEUICHUU
3aJa4u U3 APYrux y4eOHBIX MPEIMETOB U pealbHON KHU3HH.
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3. TEMATHYECKOE IINTAHUPOBAHUE

Ha3zBanmue pa3nena
(Tembl) Kypca

KoJs1-Bo uacos

OcHoBHOe cogepxaHne

OcHoBHDbIE BHADBI 1€ITEJILHOCTH
o0yuyarmmxcs

Yucna W BBIYUCICHHUS:
paroHa bHbIC qrcia
(moBTOpEHNE)

11

PaunonanbsHble yncna.

CpaBHeHue, ynops10uuBaHue u
apupMeTHIecKHe IEUCTBUS C
paloHaIbHBIMU YHCIIAMHU.
Yucnosast nmpsimasi, MOJLyJIb YHCIA.
[IpoueHTsl, 3anuch NPOLEHTOB B
BHJIC IPOOH U ApOoOH B BUIC
npoueHToB. Tpu OCHOBHBIE 3a1auu Ha
MIPOLIEHTHI.

Penrtenne TekCcTOBEIX 3a1a4
apu(PpMETUUECKUM CITIOCOOOM.
Pemenue 3agau u3 peanbHoON
MIPAKTUKU Ha YacTH, IpooH,
IIPOLIEHTBI, IPUMEHEHNE

OTHOLLEHUH U ITPONIOPLUI

MIpY penieHnu 3a1ad. PeanbHbie
3aBHCHMOCTH; pelIeHHE 3a/1a4 Ha
JBUXKEHHE, paboTy, MOKYIIKH, HAJIOTU

CucremaTH3upoBaTh U 00OraIare 3HaHUSA 00
OOBIKHOBEHHBIX U JICCSITUYHBIX IPOOSX.
CpaBHuBaTh M yHOpSAOYMBATH  JIpoOH,
npeoOpa3oBbiBasi ~ NpH  HEOOXOAMMOCTH
JNECATHUYHbIE JIpoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIE,

B YACTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOb.
[TpumensTh pa3HOOOpa3HBIE CIIOCOOBI U
MIPUEMBI BRIYUCIICHUS 3HAYCHUH TPOOHBIX
BBIPAKEHHM, COZEpKaITUX OOBIKHOBEHHBIE U
JIeCATUYHBIC IPOOH: 3aMEHATh MPHU
HEO0OXOAMMOCTH JIECATUUHYIO TPOOh
OOBIKHOBEHHOM

1 OOBIKHOBEHHYO IECATUYHOMN, MPUBOAUTD
BBIpQXCHHE

K popme, Hanbonee yao0HoM

JUTSL BBIYHCIIEHUH, TpeoOpa3oBbIBaTh APOOHBIE
BBIPQXXEHHS HA YMHOKCHHE
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U JIeJICHHE AECATUYHBIX Ipobeit

K JICCTBHUSM C LIEJIBIMU yncaamu. Pemats
3aJ1a4M Ha 4acCTH, IPOLEHTHI, IPOIIOPLIHH,

Ha HaxOoKJIeHHe IpoOu (MpoIeHTa) OT
BEJIMYMHBI U BEJIMUNHBI

1o ee ipodu (MpoLeHTY), 1podu (MPOIICHTA),
KOTOPBIN COCTaBIISIET OZJHA BEJIMYMHA OT JPYTOM.
[TpuBoaUTH, pa30upaTh, OLICHUBATH PA3IUYHBIC
pellIeHus, 3al1CH PELIEHUH TEKCTOBBIX 3a/1au.
Hcnons30Bath TaONUIIbL, CXEMBI, YUEPTEKH, APYTHE
CpEJICTBA IPEICTABICHUSI JaHHBIX IIPU PEILICHUU
3a/1a4ul.

Pacnio3naBath 1 00BACHATH, OMUPASCH HA
onpezesieHus, IpSIMO IPONOPLUOHATIbHBIE U
o0patHO

IIPOMOPLMOHANIbHBIE 3aBUCUMOCTH MEXY
BEITMYMHAMU; IPUBOJIUTH IPUMEPHI ITHX
3aBHCHUMOCTEHN U3 peaIbHOr0 MUPA,

U3 IpyTUX y4eOHBIX MpeaMeToB. Pemarth
[IPaKTUKO-OPUEHTHPOBAHHBIE 3a/1a4H, Ha
IIpUMEHEHHE APOOeil, IPOLIEHTOB, IPSIMO

1 00paTHOM MPOMOPIIMOHATEHOCTEH,
MIPONOpLUHI
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OYHKIUMU: KOOPJIUHATHI U 17 Koopaunara Touku Ha ipsimoii. UucnoBele | M300pakaTh Ha KOOPAMHATHOM MPSMOM TOUYKH,
rpaduku. OyHKIUU IIPOMEXKYTKH. COOTBETCTBYIOIIME 33JJAHHBIM KOOPAMHATAM, JTY4H,
PaccrosiHue Mexay 1ByMs TOUKaMH OTpE3KHU, HHTEPBAJIbI; 3alTUCHIBATh UX HA
KOOPAWHATHOU MPSIMOIA. anrebpanveckoM si3pike. OT™MEUaTh B
[TpsmoyrobHas cucTeMa KOOpHHAT. KOOPJAWHATHOM MJIOCKOCTU TOYKH MO 3aJaHHBIM
Abcuucca v OpIuHaTa TOYKH Ha KOOp/AWHATaM; CTPOUTH rpauKu HECTOKHBIX
KOOPJMHATHOM IIIOCKOCTH. [Ipumepsl 3aBHCUMOCTEMH, 3aJJaHHBIX (POPMYIIaMH, B TOM
rpauKoB, 3aJaHHBIX (HOPMYIIAMH. qucie
UreHune rpavKoB peabHBIX ¢ oMot UGPoBhIX Tabopatopuit. [IpumeHsTh,
3aBUCUMOCTEH. M3y4aTh MPEUMYIIECTBA, MHTEPIPETUPOBATD
@OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKITY rpaduyeckuii cnocod mpencTaBiICHUs U aHAIU3a
BennmunHaMu. [loHaTre QyHKINH. Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OyHKIMS KaK MaTeMaTU4yecKasi MOJIeNb OcBauBaTh NOHATHE (PYHKIIMU, OBJIa/I€BAThH
peanbHOTO Mpoiecca. O61acTh (GYHKIIMOHATBHOW TEPMHHOIOTHEH.
orpeieneHus u 001acTh 3HAYeHU N Haxonuth 001acTh onpenenenus u 001acTh
¢ynkuuu. CriocoOsl 3a7jaHus QYHKIHU. 3HaYeHUH QYHKINU.
I'padux pyHkunN Hcnonb30BaTh pa3aMyHble CIOCOObI 3a/1aHUs
byHKLIUH.

Hcnonk3oBath cBOMCTBA QYHKIU 1715

aHaJn3a rpauKoB peabHbIX

3aBUCUMOCTeH (HyM (QyHKIMH,

MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA (DYHKIIHH,
MIPOMEXKYTKH BO3pacCTaHUsl U yObIBaHUS QYHKINH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHUs (QyHKIUH)
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Anrebpanueckue
BBIPA)KCHUS: BBIPAKEHHUS C
MIePEeMEHHBIMU

BripakeHue ¢ nepeMeHHbIMHU.
3HaYCHUE BHIPAKCHUS

¢ nepemeHHbIMU. [IpencraBieHue
3aBUCUMOCTH MEX/1y BEIMYMHAMU B
BUje GopmyIibl. Beraucnenus mo
dbopmynam

OBnazeTh aredpandeckoi TEPMUHOIOTHEN

Y CUMBOJIMKOH, IIPUMEHSATH €€ B IPOLECCE
OCBOEHUS y4eOHOro MaTepuaia.

Haxonuts 3Ha4€HUs BBIPAKEHUN

C IEPEMEHHBIMU IIPH 3a/IJaHHBIX 3HAYEHUIX
IIEPEMEHHBIX; BBIIIOJIHATH BBIYUCIICHUS

1o (popmyiiam, 10IMyCTUMBbIE 3HAUEHHSI IEPEMEHHBIX

VYpaBHEHHUSIT W CHUCTEMBI
YpaBHEHUM: JIMHEWHbIE
ypaBHEHUS

10

YpaBHeHue ¢ 0HOHN nepeMeHHoi. KopeHb
ypaBHeHuUs. CBOHCTBa ypaBHEHUH C OJTHOM
IIEpEMEHHON. PaBHOCUIIBHOCTh YPaBHEHHH.
YpaBHeHUE KaKk MaTeMaTU4ecKas MOJEIb
peaNbHON CUTYyaLUN.

JInHeitHoe ypaBHEHHE C OJJTHOM
nepeMeHHoN. Yucino KopHel JIMHEMHOTo
ypaBHeHUs. Pelenne TeKCTOBBIX 3a1a4 ¢
ITOMOIIBIO JINHEWHBIX YPaBHEHU.
JInHeitHoe ypaBHEHHE, COJIepKaLIEe 3HAK
MOJTYJIS

Pemars nuHeitHOE ypaBHEHHE C OJJHOM
MIEpEMEHHOM, MPUMEHSIS IPABUIIA IIEpexo/ia
OT UCXOAHOTO YPaBHEHHUS

K PaBHOCUJILHOMY €My 0oJiee IPOCTOTo BHJIA.
IIpoBepsTs, ABIAETCA JIM KOHKPETHOE YUCIIO
KOpPHEM ypaBHEHHUSI.

Omnpenenars 4nciao KOpHEH JINHEHHOTO YPaBHEHUSL.
Pemate nuHelHOE ypaBHEHME, COAECpIKaLIEE
3HaK MOJYJIS.

CocTaBiATh U pelmaTh ypaBHEHHE 110
YCJIOBHIO 3a/1a4H,

MHTEPIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a1a4u IIOJIyYEHHBIN
pe3yJibTar
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Ypncna v BEIUHMCIICHUS: 6 Crenenb ¢ HaTypaJIbHBIM II0Ka3aTCJICM U HpI/IBO,Z[I/ITB YHCJIOBbBIC U 6YKB6HHI)IC IIPUMEPHBI
CTCIICHDb C HATYpPaJIbHbIM e¢ CBoIicTBA. 3ammuch 4ncia B CTCIICHU C HATYpPaAJIbHBIM IMOKA3aTCJICM, 00BICHSS
IIOKa3aTciIcMm JECATUYHOMN MO3UIITMOHHOMN CUCTEME 3HaA4YCHHA OCHOBAHUA CTCIICHHU M I10Ka3aTCJIsA

CUHCJICHUA

CTCIICHHU, HAXOAHUTh 3HAYCHHUA CTEIIeHEH BHUaa an

(a — nrob0e parroHaIbHOE YHCII0, N —
HaTypaJIbHOE YHUCIIO0).

[Tonnmathb cMBbICH 3aMKCH OOJIBIIUX YUCEI C
MOMOIIBIO AECATUYHBIX IpOOei

u creneHel yucna 10, mpuMeHsTh X B
peaTbHBIX CUTYAIUIX

Anrebpanueckue BbIpaKEeHUS:

MHOTI'O4JICHBI

23

Onnounenbl. OTHOYIEH CTaHIapPTHOTO
Buga. CreneHp OJHOWICHA. MHOTOYJICHBI.
MHuorowieH crannapTHoro Buaa. CrerneHb
MmHorouseHa. CioKeHne, BBIYUTaHUE,
YMHOXEHHE U JISJICHUE MHOTOWJICHOB.
[IpeoOpazoBanue 11€710TO BEIPAKEHUS B
MHorouwieH. Kopau MHOrouseHa.
ToxnectBo. ToXaecTBEeHHBIE
peoOpa3oBaHus anreOpanyecKux
BbIpaXkeHUM. Jloka3aTenbCTBO

TOXKJIECTB

Osnazets areOpandeckoit TEPMUHOJIOTHEH
u CI/IMBOJ'H/IKOI\/JI, IMPUMCEHATH €€ B ITPOLIECCE
OCBOEHHS y4eOHOro MaTepHarna.
HpI/IBO)II/ITI) OJHOYJICH U MHOT'OYJICH K
CTaHIApTHOMY BUIY.

OnpenensTs CTENEHN OTHOWIEHA U
MHOTOYJICHA.

BrmmmomHaTh YMHOXKCHHNEC OJHOYICHA Ha
MHOT'OYJIEH.

BrInmonHaTh CJIOKCHUC, BBIYUTAHUEC, YMHOKCHHUEC U

JiesieHre MHOrousieHoB. HaxoauTs kopHU
MHOTOYJICHA.
DopMyIUpOBaATh ONPENEIEHUE
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TOKJIECTBEHHO PABHBIX BBIPAKCHUH.
Hcnonbp30Bate npasuiia

JUIsL TOKAa3aTenbCTBa TOXKIECTB. BRIMONHATS
TOKJECTBEHHBIE PEOOPa30BaHUS LIEJIOTO
BBIPQKCHHUSI B MHOTOUICH IIPUBEIEHUEM
NOJOOHBIX CJIaraeMbIX, PAaCKpPbITHEM CKOOOK.
OcyleCcTBIIATD pa3I0KEHUE MHOTOUICHOB Ha
MHOYHUTENH ITyTEM BBIHECEHUS

3a CKOOKH O0I11€r0 MHOXHTEJISI, METOJIOM
IpYNITUPOBKH.

[TpumensTh npeoOpa3zoBaHNEe MHOTOWIECHOB /IS
peLIeHUs Pa3IMYHbIX 33/1a4 U3 MaTEMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKH.
3HAKOMUTBHCS C UCTOPUEN PAa3BUTUSI MATEMATUKU

Anrebpanueckue BBIPOKECHUS:
(hOpMyIIBI COKpAIIEHHOTO
YMHOKCHUS

14

DopMyIIBl COKPALIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBI 1
KBaJIpaT pa3HOCTH JIByX

BBIpa)KEHUH, KBaJJpaT CyMMBbI
HECKOJIbKUX BBIpAXKEHUH, KyO

CYMMBI U Ky0 pa3HOCTH JIBYX
BBIPAXEHU, pa3HOCTb KBAJPaTOB JIBYX
BBIPAXCHU, TPOU3BENCHUE

Osnazgets anreOpandeckoil TEpMHUHOIOTHEH

U CUMBOJIMKOM, IPUMEHSATH €€ B Ipoliecce
OCBOEHHS y4eOHOro MaTepHarna.

BBINONHATE TOX/1ECTBEHHBIE IPe0Opa30BaHUS
TEJIOTO BHIPAKCHUS

B MHOT'OWICH MPHUBCACHHUEM 1'[0)106HI)IX cl1aracMbIX,

PaCKpBITHEM CKOOOK,
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Pa3HOCTH U CYyMMBI JIBYX BBIPQKEHUH,
CyMMa U pa3HOCTh KyOOB JIBYX
BBIPAKCHU.

Paznoxenue MHOrowieHa Ha
MHOKUTENIH. BriHeceHune

0011[ero MHOKUTENA 3a CKOOKH. MeTon
TPYTIITHPOBKU

C MCITOJIb30BaHKEM (OPMYJI COKPAILICHHOTO
yMHOKEHUs. OCYyIIECTBIATh Pa3I0KCHHIE
MHOT'OYJICHOB HAa MHOXXUTCINU HYTGM BBIHCCCHUA
3a CKOOKH OOIIEro MHOXKUTEIS, METOA0M
IPYNITHPOBKH, IPUMEHEHUS (POPMYIIBI
COKPAIIIEHHOTO YMHOXKCHHUSI.

[TpuMeHsTH IPeoOpazoBaHre MHOTOWICHOB IS
peLICHMS pa3IMYHbIX 3a/1a4 U3 MAaTEMaTHKH,
CMEKHBIX MPEIMETOB, M3 PEalbHOM MPAKTUKH.
3HAKOMHTBCS C HICTOPUEH pa3BUTHS MaTEMATUKU

Yucia ¥ BEIYUCIIEHUS
JIEIMMOCTD

10

JlemumocTh nenbix uncen. CBoiicTBa
nenuMocTH. [IpocThie U cocTaBHBIE
qucia. YeTHble

U HeueTHbIe yrcna. [Ipu3Haku 1e1uMocTu
Ha2,4,8,5,3,6,9, 10,

11. [Tpu3HaKK 1ETUMOCTH CYMMBI U
MIPOU3BEICHUS TEJTBIX YUCEIT

pu perieHnu 3a1a4. Hanbonpmmii oomuii
JeNUTENh U HaMMEHbIIIee 0011ee KpaTHOe
JIBYX YHCET.

B3anMHO nipocThle uncna.

Anroput™m EBknna. [lenenue

IIpuMeHATH cBOWCTBA IETUMOCTH.
IIpuBOAUTE IPUMEPBI U PACIIO3HABATH
IIPOCTHIE U COCTABHBIC YUCIIA, YETHBIE U
HEYETHBIC YUCIIa.

I[OKaSBIBaTI) W IPUMCHATH NPU3HAKKU JCJIUMOCTHU HA

2,4,8,5,3,6,9,10, 11, npuszHaku JeTUMOCTH
CYMMBI

Y TIPOM3BEACHUS IIEITBIX YHCEI.

Haxomgute HanOONbIINi OONIHIT AEIUTENb U
HauMeHbIee o0Iee KpaTHOE IBYX YHCeT.
Pemate mpakTUKO-OpUEHTHPOBAHHBIC
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C OCTAaTKOM. CpaBHeHI/IX LEIIBIX YHUCEI I10
MOJYJIO HATYPAJIBbHOI'O YUCJIa

3aJjaud, HUCIOJIb3Yysd HAuOONbIIMKA  OOUIMii
JIeUTeNb, HaUMEHblIee 00lIee KpaTHOE JIBYX
qucel.

PacrioznaBaTh B3aMMHO TPOCTbIE YHCIIA.
[Ipumensite anroput™m EBKnuza.

dopMyIUpOBaTh ONpeAeeHuUs JeIMMOCTH HaIENo,
YHCEJI, CPABHUMBIX 1O JAHHOMY MOJIYJIIO.
BbINONHATE I€TIEHUE C OCTaTKOM

OyHKIUY: THHEHHAS
byHKIMS

16

Jluneitnas ¢pynkis, ee cBorcta. ['paduk
JTUHEHHON QyHKIUH.

I'paduk byukiwm y = | X |.
KycouHno-3aiannble QyHKIIMH

Pacrnio3naBath IMHEHHYIO QYHKIHIO Y =
kx + b, onuceIBaTh €€ cBOiiCTBA B
3aBUCUMOCTH OT 3HAYECHHUU

k03 durmentor K u b.

Crpouts rpaduxu TMHeHHON QyHKINU, PYHKIINH Y
= | X |, KyCO4HO-3aTaHHO! (PYHKIIUH.
Hcnonb3oBathk MU(POBBIE pecypehl s
nocTpoeHus rpadukoB QyHKIMHA U
U3yYEHUS UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHENHBIX
3aBHCUMOCTEH B pealIbHBIX IIpolieccax u
SIBIICHUSIX

VYpaBHEHHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JINHEMHBIX YpaBHEHUMN

14

YpaBHeHUE ¢ 1ByMs IEPEMEHHBIMHU.
['paduik TuHEHHOTO YpaBHEHUS C ABYMS
NepPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM TIIOCKOCTH Tpaduk
JMHEWHOTO YPaBHEHUS C ABYMSI TICPEMECHHBIMU;
MOJTB3YSICh TPpaPUKOM,
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CucreMbl TMHEHMHBIX YPAaBHEHUH C
JIByMsI [IEPEMEHHBIMHU.

['padpuaeckuii MeTO1 pEIICHUS CUCTEMBI
JIMHEHHBIX YPaBHEHUN

¢ IByMsI IEpEMEHHBIMU. Perienue cuctem
JIMHEUHBIX YPaBHEHUN

C IBYMsI IEPEMEHHBIMU METOJOM
IIOJICTAHOBKU M METOJIOM CJIOKECHHS.
Cucrema 1ByX JIMHEHHBIX YPaBHEHUH €
JByMsl [IEPEMEHHBIMU KaK MOJEIIb
pealbHOM CUTyaluH

MIPUBOJIUTH TPUMEPHI PEIICHUS YPaBHEHUS.
HaxonuTe penienne CucTeMbl BYX JIMHEHHBIX
YpaBHEHUH C JIBYMsI IEPEMEHHBIMH.

CocTaBisTh U pemiaTh CUCTEMY JABYX

JIMHEMHBIX YPAaBHEHUH T10 YCIIOBUIO 3a1a4H,
MHTEPHPETUPOBATH

B COOTBETCTBHH C KOHTEKCTOM 3a/1a4 MOJIyYEHHBIH
pe3yabTaT

[ToBTOpenue, o6001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH

[ToBTOpEHME OCHOBHBIX TIOHATHH U
METO/IOB Kypca 7 Kkiacca, 00001ieH1e
3HAHWUI

Br10upath, NpUMEHATH OLIEHUBATh CIIOCOOBI
CPaBHEHMSI YUCEJl, BBIYUCICHUN, TOXKAECTBEHHbIX
npeoOpa3oBaHuii anredpanvdeckux BbIpaXKeHUH,
pEeLIEeHNs] YPaBHEHUM U CUCTEM YPABHEHHI,
3ajaHus QYHKIMI, aHaIu3a U MOCTPOSHUS UX
rpauKoB.

Hcnonp3oBaTh GyHKIMOHATBHO-

rpaduvecKre MpeaCTaBICHUS IS

pelieHns 3a1ad.

OcymecTBIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX
JIECTBHUM U CaMOITPOBEPKY pe3yJIbTaTa
BBIYHCIICHHI,
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npeoOpa3oBaHuii, MocTpoeHui. Pemars

3aJlauM U3 peabHOM KU3HU, IPUMEHSATh
MaTeMaTU4YeCKUe 3HAHUS

JUTSL pelleHus 3a/1a4 U3 IpYTux npeameroB. Pemare
TEKCTOBBIC 33/1a4M, CPABHUBATh, BRIOUPATH
CIIOCOOBI pelIeHUS 3a1a91




20

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHON TPOI'PAMMBI

7 KUIIACC
Kon .
TG T IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
e 00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
1 Yucna v BBIYKCICHUS
11 BB‘IJHOJIHSITB, coyerass YCTHbIE W THCbMEHHBIC NMPHEMBI, apu(pMETHYECKHE
JeMCTBUS C pallMOHAILHBIMH YU CIIAMH
HaxonuTe 3HaueHUs YUCIOBBIX BBIPAKEHUH, MPUMEHSATH pazHOOOpa3HbIE
1.2 CcrocoObl W TMPUEMBI  BBIYKMCIICHHS 3HAUYCHWHM JPOOHBIX BBIPAKCHHMH,
coJiepKalx OOBIKHOBEHHBIE U JAECATUIHBIC APOOH
[lepexoauTh OT 0HOM (HOPMBI 3aIMCH YUCEN K APYrod (MpeoOpa3oBHIBATH
1.3 JNECATHUHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUYHYIO JIPOOB)
1.4 CpaBHUBATh U YIIOPSJIOUMBATH PallMOHAIbHbBIE YHCIIA
1.5 OKpyrTh uncaa
BBINONHATE TPUKUAKY W OLEHKY pe3yjbTaTa BBIYHUCICHUH, OICHKY
1.6 3HAaYEHUH YHCIIOBBIX BBIPAKEHUH. BBINMONHATE AEHCTBUS CO CTENEHSIMHU C
HATYPaJbHBIMH ITOKA3aTEeISIMU
17 [lpuMeHATs NpU3HAKU  JAEIMMOCTH, PA3JIOKEHHME Ha  MHOXKHUTEIH
HATYPaJbHBIX YHCET
Pemate mpakTHKO-OpMEHTHPOBAHHBIC 3a]la4d, CBS3aHHBIE C OTHOIICHHEM
18 BEJINYMH, IPONOPLUOHATBHOCTHIO BETHIHH, NpOLEHTaMH,
UHTEPIPETHPOBATh PE3yNIbTAThl PEIIeHHs 3a7ad ¢ Y4ETOM OTpaHWYCHHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTpPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
e€ B IpoIecce 0OCBOCHHS yU4eOHOTO MaTepualia
29 HaxonuTe 3HaueHus: OyKBEHHBIX BBIPAKCHHWN IPH 3aJaHHBIX 3HAYCHHIX
HepEeMEHHBIX
23 BemonHATE  mpeoOpa3oBaHMs — [ENOTO  BHIPAKEHUS B MHOTOWIEH
IPUBEJCHUEM MOJAO0OHBIX CIIaraéMbIX, PACKPhITHEM CKOOOK
24 BbINOAHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTOYIEHa Ha
MHOTOWIEH, TPUMEHSTh (POPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcCymiecTBIATh Pa3IOKEHNE MHOTOWICHOB Ha MHOXXHTENIU C TTOMOIIBIO
2.5 BBIHECEHHsI 3a CKOOKM OOILEro MHOXHTENS, TPYIIUPOBKU CJaraeMslx,
npuMeHeHHs (OPMYJIT COKPAIIEHHOTO YMHOKECHUS
26 [TpuMeHsTHh TPeoOpa30BaHUS MHOTOUYICHOB TSI PIICHHS PasTHIHEIX 327124
U3 MaTeMaTHKH, CMEKHBIX MPEJMETOB, U3 PEANbHOM MPAKTUKH
57 Hcnonp3oBaTh CBOICTBAa CTeNeHEH C HATypajbHBIMHM TOKa3aTENAMU JUIs
npeoOpa30BaHusl BRIPAXKEHUN
3 YpaBHEHUS U HEpaBEHCTBA
3.1 Pemate nuHeliHBIE YpaBHEHHUsI C OJHOW MEPEMEHHOW, NMPUMEHSS MpaBUIIa
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3.2

nepexofa OT MCXOAHOIO ypaBHEHUs K PaBHOCWIBHOMY emy. IIpoBepsrs,
ABJISICTCS JIM YUCIIO KOPHEM YPaBHEHUSA

[TpumensTh rpaduyeckue METOJbI MPU PEUICHUH JIMHEWHBIX YpaBHEHUH U
UX CUCTEM

3.3

3.4

3.5

[lonOGupate TpuUMephl Map YHMCEIN, SBISAIOMINXCS PEIICHHUEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOrO ypaBHEHHsS C
IBYMS TIEPEMEHHBIMH, TIOJB3YSICh TpadUKOM, TPHBOIUTH MPUMEPHI
pelIeHUs] ypaBHEHUS

Pemate cucTembl IBYX JMHEHHBIX yYpaBHEHHH C JIByMs NEPEMEHHBIMH, B
TOM 4HcJIe rpaduiecKu

3.6

4.1

4.2
4.3

4.4

CocTaBisTh M pelIaTh JIMHEHHOE ypaBHCHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHUU TIO YCJIOBHIO 3a/lay¥, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4M TIOJTY4YCHHBIN pe3yJIbTaT

Koopaunate! u rpaduku. OyHKImu

H300pakaTh Ha KOOPJMHATHOW MPSAMOHW TOYKH, COOTBETCTBYIOIIUC
3alaHHBIM ~ KOOpJIWHATaM, Jy4d, OTpPE3KH, WHTEPBAIbl, 3aIUCHIBAThH
YHCIIOBBIC IPOMEKYTKH Ha alireOpanvecKoM sI3bIKe

OtmeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATAM
Ctpourts rpaduku nuHeiHbIX QyHkumid. CTpouts rpaduk GyHkuuu y = [X|
OnuceiBaTh C MOMOIIBI0 (YHKIMH W3BECTHBIC 3aBHCHMOCTH MEXIY

BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTD,
IIPOU3BOIUTENILHOCTb, BpeMsi, 00bEM pabOThI

4.5

HaxoauTe 3HaueHne GyHKIINH 110 3HAYCHUIO €€ apryMeHTa

7 KUIIACC

Kon
1

11

1.2

4.6

[Tonumate rpaduueckuii crocod MpeaCcTaBICHUs U aHaIu3a HHGOPMAIIHH,
U3BJIEKATb W UHTEPIPETUPOBATh HH(OpPMALNIO M3 TPaPUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN

HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
UYucna u BBIYUCIEHUS

JpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIE, IEPEXOA OT 0JIHOU (hopMBbI 3anucu apodeit
K apyroii. [lonstue panmoHanbHOro 4Kcia, 3aMUCh, CPAaBHEHUE, YIOPSIA0UHBAHHE
palMoHaIbHBIX YHCET

Apudmernueckue IeHCTBUS € pallMOHAJIBHBIMM 4YMCIaMu. PemieHue 3amad u3
peasibHOM MPaKTUKU HA 4acTH, Ha IpOOH

1.3

1.4

1.5

Cremenb C HaTypalbHBIM I[IOKa3aTelieM: oOmIpelelneHue, npeoOpa3zoBaHue
BBIpa)KEHUI Ha OCHOBE OIPEIENIeHNs, 3aUCh OOJIBIINX YUCEl

[TpoueHTsl, 3aUCh MPOLIEHTOB B BUIE ApoOM U IpoOM B BUIE MpoLeHToB. Tpu
OCHOBHBI€ 3a/1a4M Ha ITPOLIEHTHI, PEILIEHUE 3344 U3 PEAIbHOM PaKTUKU

HpI/IMeHeHI/IC NPHU3HAKOB JCIMUMOCTHU, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX
YHUCCII

1.6

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMast U oOpaTHast MPONOPLUOHAIBHOCTH

2

Anrebpanyeckue BbIpaKeHHs
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IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C IEPEMEHHOW. JlomycTuMsble

2.1 3HAYEHUS IEPEMEHHBIX

29 [IpencraBinenne 3aBUCUMOCTH MEXAY BeIMYMHAMU B  BHAE (OPMYIIBIL.
Brrancnenus o gpopmynam

2.3 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PaBHBIC BBIPAKEHUS

24 CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeJIeM

25 Opnounenbl 1 MHoOrowieHsl. Crenenb MHorouieHa. CrojkeHue, BBIYMTAHUE,
YMHOKE€HUE MHOTO4JIEHOB

26 @opMyJibl COKpAIIEHHOTO YMHOXEHMS: KBaJpaT CyMMBbl M KBaJgpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIH

3 YpaBHeHus

31 VYpaBHeHHE, KOPEHb YPABHEHNs,  NpaBUIA npeoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUM

32 JIuneiiHoe ypaBHEHHE c OJIHOM HGpGl\EGHHOﬁ, YUCJIO KOpHEH JIMHEHHOIO
yYpaBHEHUS, PellICHUE TUHEHHBIX YpaBHEHHIA

33 CocraBnenue ypaBHSHI/Iﬁ [0 YCIOBHIO 3a/a4yd. PelieHune TEKCTOBBIX 3aJad ¢
MOMOUIbIO YpaBHEHUN

3.4 JluHeliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
CucreMa JIByX JMHEHHBIX YpaBHEHHUI ¢ ABYMs MepeMeHHbIMU. PemieHune cucrem

35 yYpaBHEHUH cHocoOOM MOACTaHOBKU. IIpumepnl pemieHus TEKCTOBBIX 3adau C
MOMOIIIbIO CUCTEM YpaBHEHUU

4 Koopaunats! u rpaduku. yHKIMN

4.1 Koopannaara TOYKH Ha IPSIMOMA

42 tII/ICJIOIEHe NPOMEXYTKH. PaccTosiHMe MexXIy IBYMsS TOYKAaMH KOOPIAMHATHOU
psIMOM

43 [IpssmoyronbHas CHCTEMa KOOP/MHAT, OCH Ox u Oy. Abcuucca 1 OpAMHATA TOYKH
Ha KOOPJAMHATHOM MJIOCKOCTH

44 [Ipumepsr FP’a(l)HKOB, 3aJaHHBIX (Qopmynamu. UreHue TpaduKOB pearbHBIX
3aBUCUMOCTEN

4.5 [Tonstue gpynkuun. I'pagux Gpynkuuu. CroiicTBa QyHKIMIA

4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux pynkuum y = [x|

4.7 ['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI




