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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHAa O0eCTIeunBaeT U3YUCHHE APYTUX JAUCIUTUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y oO0y4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA U CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHIECKOM HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEMaTHYECKOTO MOJEIHPOBAHUSI B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOMUMBIX I aJanTaluyd B COBPEMEHHOM IU(POBOM
obmectBe. M3yuenuwe anreOpnl oOecrneuynBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBO/IBI,
dopmynupoBath yTBepkaeHUs. OcBOeHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUSI OOYYarOMIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC W
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIlNio, abcTparupoBaHue u
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH — 00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00y4YEeHHUS.

B cTpykType mporpammsl yaeOHOTO Kypca «Anredpay AJiss OCHOBHOTO 00IIETo
o0Opa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP’KaTEIhbHO-METOINYECKHIE JTMHUU:
«Yncna W BBIUUCICHUA», «AJNreOpanyecKkue BBIpAXEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxkgas W3 3THX CcoIepiKaTeIbHO-METOIUICCKIX
JIVMHHUHA pa3BUBACTCS Ha MPOTSKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MIPUXOJIUTCS JIOTHYECKH PACCyXKIaTh, MCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIFOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTEMaTUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CopaepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Y4eOHOro Kypca «Aunrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UuWClIa W BBIYUCICHUS» CIYXXUT OCHOBOW IS
JATBHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aIrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMU M HPPAIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



MPEJCTABICHU O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOCHHS YUCIOBOM TUHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyUYaIOMIMXCA
MaTE€MaTUYEeCKOro ammnapara, HeOOXOJUMOTO JUIsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHus y4yeOHBIH MaTepual TPYHIHUPYETCs] BOKPYT pallMOHATIBHBIX
BbIpaKeHM. AnreOpa JEMOHCTpUPYET 3HAUEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYeCKUX MoOJieJiel, OMHCaHusi IMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHPOpPMATUKKA, W  OBJAJECHHWE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTS OTIMCAHUS ¥ UCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pAa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEeMaTHUKUA —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NPEICTaBICHUIA O POJIM MATEMATUKH B PA3BUTUU LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEp KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKIHW.

Ha u3yuenune yuebHoro kypca «Anredpay» orBonutcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B HeJIeINIO).



COJAEPXKXAHME OBYUYEHUA
7 KJIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OPMBI 3aIUCH
npobeit k gapyroi. lloHATne panMOHaIBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yOOPSAOYMBAaHUE  PALMOHAIBHBIX 4Yuceld. Apudmernueckue JIEHUCTBUS C
palMOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENeHUEe, IMpeoOpa3oBaHUe
BBIP@XEHUI HAa OCHOBE OIpENEICHUs], 3auch 00X ynced. IIponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXKUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIe MpsMas M oOpaTHas
IPONIOPLUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUS

IIlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUs C IIepeMeHHOM. [lomycTumMble
3HA4YCHMs IepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucnenus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TMpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BENICHUH, PaBUJIa PACKPBITUS CKOOOK U IPUBEIEHNUS TOTOOHBIX ClIaraeMbiX.

CBOMCTBA CTENEHU C HATyPAIBHBIM I0KA3aTEIIEM.

OpnHounensl u MHOrouneHsl. CreneHp MHoOrousneHa. Cio)keHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBIICHHE YPAaBHEHHM 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOEe ypaBHEHHE C JABYMs IIEpEMEHHbIMU U ero rpa¢uk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco6oM noacTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33a4 C TOMOIIbIO CHCTEM
YPaBHCHUU.

DyHKIMHA



KoopauHara Touku Ha npsMou. UucnoBeie MPpOMEXKYTKH. PaccTosHne Mexy
JABYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYITaMHU.
Urenue rpadukos peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. ['paduk byHkmu.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. I'padpux pynkuum y = [x|.
['padmyeckoe pelnieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucna v BIYMCJICHUSA

KBanpatubsiii kopenp u3 uucia. [lonstue 00 upPpaMOHATBLHOM YHUCIIE.
JecsaTnunbie TpUOIMAKEHUST UppalMOHANIBHBIX ynces. CBoicTBa apudMeTHIecKux
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0oOpPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYUCIIEHUSAM. [[€efICTBUTENIbHBIC YUCTIA.

CreneHb ¢ LETbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHACIA.

AnreOpanyeckre BbIpaXeHUSAJIredpandyeckue BbIPaKeHHUs

KBaapatTHbIil TpEXUIIEH, pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJIeHHe anreOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXKEHUSI U UX MPEOOpPa3OBAHUE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHUWI, CBOISIIMXCA K JMHEWHBIM M KBAJAPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATFHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalvs YpaBHEHHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JUHEWHBIX YPAaBHEHHU C JABYyMs IEpEeMEHHbIMU. [IpuMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petienre TekcTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OTHON NMEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKIMNPYyHKUUHA

[Tonsitue pynkiuu. O0IaCTh ONpPEAETICHNUS U MHOKECTBO 3HaUYECHUN (QYHKIIUU.
CrniocoOsI 3a1aHus GyHKITHA.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIMU 1Mo €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATIbHBIE MPOLECCHI.



@OyHKIMU, OIMHUCHIBAOIINE TNPSIMYI0 H OOpaTHYIO MPOMOPIIUOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbHpie yncna, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. Pellienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBangparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3az1ad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C ABYMS IIEpEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO U3 KOTOPbIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
MHTEPIPETALAsl CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

PemeHue TeKCTOBBIX 3a7a4 aare0panyeckum crocoooM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NIEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduyeckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKUMNPYHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, xkoopauHAaThI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadoJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.



Uucnosple  mociienoBaTebHOCTUYMCIIOBbIE  MOCJEI0BATEJIBHOCTH |
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aaHUE TIOCJIEIOBATEIIBHOCTH
pekyppeHTHOH popMyoit u hopMyJIoH 1-TO WIEHA.

Apudmernueckass U reoMmerpuueckas nporpeccuu. QopMmyinbl n-ro 4jieHa
apu(MeTHYeCKON U TeOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YI€HOB apU(PMETHUECKON U TE€OMETPUUYECKOW MPOTPECCHI
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CoKHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TNPOI'PAMMBI
YYEBHOT'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THUYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEHIHON Mpo¢ecCHOHaIbHON
JESATEIIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
INOCTPOECHUEM MHAUBUAYATbHON TPAEKTOPUHM OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHUECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTU4YECKOW HAyKH Kak c@epbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (GOPMHPOBaHHE KYJbTYPbHI 310POBbS U
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BENEHUs  370poBOro  oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUEe MaTeMaTHYECKUX 3HAHUMN JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIlel Cpeibl, TNIAHUPOBAHUS OCTYIKOB M OLIEHKU
UX BO3MOKHBIX MOCIJICJCTBUI AJIsI OKPY>KAIOLIEH Cpelibl, 0OCO3HAHHEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX PelIeHus;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLHATBHON U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 OIbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMITIETEHTHOCTEM!, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbI€ pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue a1eiicTBUA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHSATUSAMH, (DOpPMYyIUpPOBATH
ONpENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHUs JJii OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OpMyIUpOBaTH U MNPeoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0O0IIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopedrss B (akTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA,
JieNnaTh BBIBOABI C HWCIIOIH30BAHHEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHA, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaWBaTh AapTryMEHTAllMIO0, TPUBOAMTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCTIOJIb30BaTh BOIMPOCH KaK MCCIICOBATEICKUNA MHCTPYMEHT MO3HAHMS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIOTE3Y, aprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICEHHOMY IUJIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIISIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TpOIlecca, a TaKKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMALMU, TaHHBIX,
HEOOXOIMUMBIX IS peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy MpeACTaBICHUS HHDOpPMALMM W WUIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMM, auarpaMMaMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eliCTBHUA:

BOCIIpUHUMATL U (I)OpMYJIHpOBaTB CYXKACHHUA B COOTBETCTBUU C YCIIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOJy PEIICHHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X0J1¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0JIeMBbI, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJICH, HAIICJICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHalIora, oOHApYXUBaTh PAa3lU4yUe M CXOACTBO MO3UIMI, B
KOPPEKTHOM opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEJICTaBIsITh  pPEe3yJNbTaThl  pENIeHWs  3a/Jadyd,  OKCIIEpUMEHTa,
UCCJICIOBAHMSI, TIPOCKTA, CAMOCTOSITEITLHO BRIOUPATH (JOPMAT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH,

MOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOM U MHIMBUTYaTbHOM
paboThI IpU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 1EJIb COBMECTHOU ACSATEILHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAB pabOT, IOTOBapUBATHCH,
00CcyXIaTh MPoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOICH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax padboTel (oOcyxaeHus, OOMeH
MHEHUSMU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOIIecca U pe3ysibTara
pELIeHNs] MaTEMaTUUYECKOM 3a7a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPY PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa ACSITEIbHOCTH TOCTABICHHON LIETU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHHS WM HEAOCTH)KCHMS 1IEIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xonHmy oOyuenus B 7 KJjacce OOyYarOnIuics TMONMYYUT CICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

BrImonHATh, codeTas yCTHBIE M NMHUCBMEHHBIE MPHUEMBI, apu(METHUECKHUE
JEHCTBHS C palliOHATBHBIMU YHCTIAMH.

Haxonuth 3HaYeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CrOCOOBI U MPUEMBI BBIUHUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTh OT omHOW (HOPMBI 3aUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JIECSITHIHYIO IPOOB).

CpaBHUBATH W YIIOPSIIOYMBATH PAITMOHAILHEIE YHCTIA.

OKpyTJIATh YHCIa.

BBITIONHATE MPUKUAKY W OLIEHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HaUYSHUH
YUCJIOBBIX BBIPAXKEHUN. BBHITONHATH JNEHCTBUS CO CTETNCHSAMH C HATYpPaJIbHBIMH
MTOKa3aTeIISIMH.

[TpuMeHSATh MPU3HAKYU JAETMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATypaTbHBIX
qHCell.

Pemarh mpakTUKO-OPUEHTHPOBAHHBIC 3aa4M, CBS3aHHBIE C OTHOIICHHEM
BEIIMYMH, MPOTOPIIMOHATHHOCTHIO BEJIWYMH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAaThl PEIICHUs 3a7a4 ¢ Y4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpanveckue BbIPAKEHUS

Hcnonp3oBath anredbpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B TIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

BrImonHATE ipeoOpazoBaHus IIEIOTO BRIPAKCHHSI B MHOTOWIEH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrIMmomHATE yMHOXXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOYIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pPa3HOCTH.

OcCyIiecTBIATh pa3joKEHUE MHOTOUYJICHOB Ha MHOMKUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIIET0 MHOKHTEIS, TPYIITUPOBKH CIIaraeMbIX, TPUMEHECHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHnsaTy mpeobpa3oBaHUs MHOTOUWICHOB /IS PEIICHUS PA3IMYHBIX 33134
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKCHU.

YpaBHeHMs U HEpaBeHCTBA



Pemare nmMHENHbIE ypaBHEHHsI C OJHOW IEPEMEHHOM, IMPUMEHsSA IIpaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnsercs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELICHUH JIUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[Tonbupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTHU IpayK JIMHEHHOTO YPABHEHHUS C ABYMS
IEPEMEHHBIMHU, MT0JIb3YSCh I'PaUKOM, IPUBOJUTH PUMEPHI PELIEHUS YPABHEHMUSL.

Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIIOBHUIO 3a7a41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN PE3YJIbTAT.

DyHKIUU

N300pakath HA KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOoUTh rpaguk QyHKIUHN Yy = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00BbEM pabOTHI.

Haxoauts 3HaueHue QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pealbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HadajgbHBIE IMPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
YuCcesl ISl CPAaBHEHUS, OKPYIJIEHUsI U BBIUMCIEHUM, N300paxkaTh AEHCTBUTEIbHBIC
YKCJIa TOYKaMU HA KOOPJAMHATHOMN MPSMOM.

[TpumensaTh moOHATHE apU(METHUYECKOTO KBAaJPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJb3YsS MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPKALIUMX KBAaApaTHbIE KOPHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30Bath 3anmucu OONBIIMX U MaJbIX YUCEN C MOMOILBIO JIECATUYHBIX
npobeit u creneHei uncna 10.



AJiredpanyecKue BbIpaKeHUst

[IpuMeHATP TMOHATHE CTENEHUM C LENbIM IIOKAa3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BBIPAXKEHHI, COEPIKAIIUX CTENEHH C LEJIbIM MOKA3aTEeNIEM.

BhbINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHUM Ha
OCHOBE MPAaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BBIPAXKEHHUM AJIS PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare nMHENHBIE, KBaJpaTHBIC YPABHEHHS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJAIIAECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTs OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CUCTEMBl YpPAaBHEHHH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33124 NOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JII CPABHEHUS, OLIEHKHU, PEILATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpaduueCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumMaTh W KCNONB30BATH (PYHKIIMOHAJILHBIE TOHSATHS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (YHKIIMU MO €€ rpaduKy.

CtpouTts rpaduKu AMeMEeHTapHBIX PYHKINUN BUA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OlICHIBaTH CBOHCTBA YHCIOBOM (HyHKINN
o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydYarOHIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BrinonusaTe apudmerrueckue 1eiCTBUS ¢ palliOHATIBHBIMU YUCIIAMH, COUETast
YCTHBIE U NMHCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPALUOHATbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHus CTENEHEN € UEIbIMU ITOKA3aTEeNIIMU U KOPHEN, BBIYUCIIATh
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJiITh JE€UCTBUTEIBHBIE YHCIA, BBINOJIHATh IPUKUAKY pE3yJbTara
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.



YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTeiiire ApoOHO-palMOHATEHBIE YPABHEHHUS.

Pemate cuctembl ABYyX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIU CUCTEMBI IByX YPaBHEHU C IBYyMs IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPaTHBIE HEPABEHCTBA, M300paKaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300pa)xaTh pEIIeHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 33/1a4.

DyHKIMHA

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHUAOB. [loKa3pBaTh CXEeMaTUYECKU

pacmojoXeHne Ha KOOPAUHATHOM MJI0CKOCTH rpapuKoB PYHKIMMA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBUCEMOCTH OT 3HaYCHHi
KO3 (UIIUEHTOB, OMUCHIBATh CBOWCTBA (DYHKITUH.

CrtpoutTh U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMM,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO0 UX rpaduxam.

Pacnio3naBate kBagpaTHuHyr0 (QYHKUHIO 1O (HOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

PacriozHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUM IIPU Pa3HbBIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (QOpMya 1nN-ro 4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHbl IOCIEIOBATENILHOCTH TOYKAMHU HAa KOOPIAMHATHOU
IIJIOCKOCTH.

Pemate 3ama4m, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHCclie 337a4d U3 peadbHON )XKU3HU (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHU).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

1

Yucna 1 BEIUHCIIEHUA

1.1

BreimonaaTs , coucrasa YCTHBIC n INMCHbMCHHBIC HpI/IéMI:I,

apudmeTnyeckre AeMCTBUS ¢ pallMOHATbHBIMU YHUCIAMH

1.2

Haxogute  3Ha4YeHHA  4YMCIOBBIX  BBIP@XKCHHMM,  IPUMEHATH
pa3HooOpa3HbIe CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAUSHHUH IPOOHBIX

BBIPOKECHHM, COACPIKAITUX OOBIKHOBEHHBIE U ICCSITUIHBIC APOOH

1.3

[lepexomuTe OT omHOW (OpMBI 3amMcH dYHUCENT K JAPYrou
(mpeoOpa3oBbIBaTh  JIECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATHYHYIO IPOOBk)

1.4

CpaBHI/IBaTI: U YIIOpAJ04YMUBaTh PAlIMOHAJIBHBIC YHUCIIa

1.5

OKpyrasTh ynuciia

1.6

BBINOMHATE NPUKNUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
3HQYCHUI YUCJIOBBIX BBIPAXKCHUH. DBBINOIHATE ACUCTBUSA  CO

CTCIICHAMM C HAaTypaJIbHBIMH IOKa3aTCIIMU

1.7

HpHMeHHTB IMpU3HAKHU JCIUMOCTH, Pas3jIOoKCHUEC HAa MHOXHUTCIA

HAaTypPaJIbHBIX YHCEI

1.8

Pemwlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJadyd, CBSA3aHHBIE C
OTHOLICHHEM  BEIWYMH,  NPONOPLHOHAIBHOCTBIO  BEIWYMH,
IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YyJAbTAaThl PELICHUsS 3a7ad C
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBACMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHUS

2.1

Hcnonp3oBaTh anreOpanyecKkyr0o TEPMHHOJOTHIO W  CHMBOJHKY,

IPUMEHSTH €€ B IPOLIECCe OCBOCHHS YUeOHOTO MaTepuaa




2.2

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEHUHW TpU 3aJaHHBIX

SHAYCHUAX NMECPCMECHHBIX

23

BoimonHaTe mpeoOpa3oBaHUs LEJIOTO BBIPAKEHHS B MHOTOWIECH

MpHUBEIEHNEM NTOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BEINOIHATE YMHOKEHNE OJJHOWIEHA HA MHOTOWIEH ¥ MHOTOYJICHA Ha
MHOTOWJIEH, MPUMEHATH (OPMYNBl KBaJpaTra CyMMBl M KBajapaTa

pasHocTH

2.5

OcCymiecTBIATh  pa3loKEHHE MHOTOWICHOB Ha MHOXHTEIH C
MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTENS, TPYIITHPOBKI

cllaraeMbIx, IPUMEHEHHUS POPMYJIT COKPAIIEHHOTO YMHOKECHHUS

2.6

[TpumensTh MpeoOpazoBaHUS MHOTOWICHOB JJIsl PEIICHUS Pa3TUYHbBIX

3ala4 U3 MaTCMAaTHuKHU, CMCKHBIX ITPEAMETOB, U3 pea.HBHOI\/'I MPAaKTUKH

2.7

Ncnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU

U1 IpeoOpa30BaHuUs BBIPAKECHUN

YpaBHEHUs U HEPABEHCTBA

3.1

Pemate IuHEHHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, MPUMEHSs
IIPAaBHJIa IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY €MY.

IIpoBepsTh, ABIAETCS JIU YUCIO KOPHEM YPaBHEHHUS

3.2

[IpumensTe rpaduyeckue METOAbl TPU PELICHUU JUHEWHBIX

YpaBHEHUU U UX CUCTEM

33

[TonGupate mnpuMmepbl Map YHCEd, SBISIOUIMXCS PEUICHHEM

JIMHENHOIO YPAaBHEHUS C IBYMsl [IEPEMEHHBIMU

3.4

CTpouTh B KOOPAWHATHOM IIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIB3YSICh IPauKOM, IPHUBOAUTH TPUMEPHI

pelIeHns ypaBHEHUs

3.5

Pemiate cuctembl IByX JIMHEMHBIX YpaBHEHUW C  JBYMS

NIEPEMEHHBIMH, B TOM YHUCIIE TpapUIECKU

3.6

CocTaBisTh 1 pemaTh JUHENHOE YpaBHEHHUE UM CUCTEMY JIMHEUHBIX
YPaBHEHHUH IO YCJIOBHIO 337a4d, HHTEPIPETUPOBATh B COOTBETCTBUH

C KOHTEKCTOM 3a/1a4! MTOJIy4EHHBIN pe3yabTaT

Koopaunats! u rpaduku. OyHKINHA

4.1

N3o00paxaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOILNE
3aJJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCBIBATH

YHUCJIOBBIC ITPOMCIKYTKHU Ha aJIFGGPaI/I‘-IGCKOM SA3BIKC




4.2

OtMmeuaTh B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKHU II0 3aJaHHBbIM

KOOpAMHATAM

4.3

CrpouTtsb rpapuku TMHEHHBIX GyHKIUNA. CTpouTh rpaduK QYHKIUHT Y

= [x]

4.4

OnuceBaTh ¢ MOMOIILI0 (PYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, IEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOIUTEITHLHOCTD, BPEMsI, 00BEM pabOThI

4.5

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO e€ apryMeHTa

4.6

[Torumate rTpaduueckuii crmoco® TMPEACTaBICHUS ¢ aHajIu3a
uHpOpMaLlMK, H3BJIEKATh M MHTEPIPETUPOBATH HH(OpMAIHMIO W3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcrnonp30BaTh  HadajgbHBIE  TPENCTABICHUS O  MHOXECTBE
JNEHCTBUTENBHBIX YHCET ISl CPAaBHEHUS, OKPYTJICHUS M BHIYHCICHUH,
n300pakaTh JIEWCTBUTEIbHBIC YHCJIa TOYKAMHU Ha KOOPIWHATHON

IPSIMOi

1.2

[IpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHA,
HaXOJUTh KBaJpaTHbIE KOPHM, HCIOJB3Yys IpPU HEOOXOIUMOCTH
KaJIBKYJISATOD, BBITIOJIHATh npeoOpa3oBaHus BBIPAKCHU,

coJiepKalliX KBaJpaTHbIe KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJIBIX YHCET C IIOMOIIBIO

JECATUYHBIX Opo0eii u cTernenel yrcna 10

AnrebpanuecKue BHIPAKCHUS

2.1

[IpuMeHsTh TOHSTHE CTENEHU C IeJbIM IO0Ka3aTeseM, BBIOJIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIUX CTENEHU C IETbIM

ImoKasarcJjicM




2.2

BBITIONTHATE  TOXXKIECTBEHHBIE MPEOOpa30oBaHUS  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE IPaBWJI JEHUCTBUM HAJ MHOTOWIECHAMU U

anreOpanvdecKuMHu IpoOsMHu

23

PackmanpiBaTh KBaapaTHBIA TPEXUIIECH HA MHOKHUTEITH

24

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUHN JJISl PEUICHHS pPa3IUYHbBIX

3ala4 U3 MaTCMAaTuKU, CMCKHBIX MTPEAMETOB, U3 pea.HBHOI\/'I MMPAaKTUKH

YpaBHEHUs U HEPABEHCTBA

3.1

Pemarts nuHeEWHblE, KBaJgpaTHbIE YpPAaBHEHUS M palOHAJIbHBIC
YpaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYyMS

MNEPCMCHHBIMU

3.2

[IpoBOaUTHE MpPOCTEHIINE HWCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHHWH, B TOM UHCIE C TPUMEHEHHEM TIpadUUeCKUx
Ipe/CTaBICHUN (yCTaHaBIMBATh, UMEET JIU YpaBHEHHE WIIM CHCTEMA

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

Ilepexoguts oOT cnoBecHOW (OPMYNIHMPOBKH 3agaud K &
areOpandyeckoil MOJENIN C MOMOLIbIO COCTABICHHS YPaBHEHUS WU
CUCTEMBl YPaBHEHHUM, HWHTEPIPETUPOBATH B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4¥l MOJIY4YeHHbIN pe3yabTar

3.4

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB Ul CPABHCHMS,
OLICHKH, peIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro WLUTIOCTPALIMIO MHOXKECTBA PEIIEHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

IlonuMaTe M HUCHOIB30BATH (byHKI_[I/IOHaJIBHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUCHHUS), OMPEICISTh 3HAYCHUE
(GYHKLIMU 110 3HAYCHUIO apryMEHTa, ONpPEeAeIsITh CBOWCTBA (DYHKIMH

o e€ rpauky

4.2

CrpouTtsb rpaduku 31eMeHTapHbIX GYHKINUN BUA:
y=k/x

kix




, y =x%,y = X3 y = [X|, omuCBhIBaTh CBOWCTBA YMCIOBOW (PYHKIIUU TIO €€
rpaduky

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna 1 BEIUHCIIEHUSA

1.1

CpaBHUBaTh U YNOPSAJOYMBATH PALMOHAIBHBIE U HWPpPalMOHAILHBIE

qucia

1.2

BrimonHaTe apudmeTHueckue NeHCTBUS ¢ palliOHATLHBIMU YHCIaMH,
couerasi yCTHbIE U TUCbMEHHbIE MIPUEMBI, BBITIOJIHITH BHIYUCICHUS C

HppanuoOHaJIbHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHUs CTENMEHEW ¢ LIENBIMH MTOKA3aTeIIMU U KOPHEH,

BbIYUCIATH 3HAYCHH A YHCIIOBBIX Bblpa)KeHI/II\/'I

1.4

OkpyrisTh  JAEWCTBUTEIbHBIE YHCNA, BBIMNOJIHATH  HPUKHAKY

pe3yiibTaTta BBIHHCHGHHﬁ, OLICHKY YHUCJIOBBIX Bblpa)KeHI/II\/'I

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemarp nuHelHble W  KBaJpaTHbIE ypaBHEHUS, YpPaBHEHMS,

CBOJAIIUECS K HUM, TPOCTEHIIINE JPOOHO-paLlMOHANIbHbIE YPaBHEHUS

2.2

Pemats cucTemMsbl ABYX JIMHEWHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHCHHE HE SIBIISICTCA

JINHEHHBIM

23

Pemate TekcTOBBIE 3a7aUM ATeOpPandecKUM CIIOCOOOM C MTOMOIIIBIO
COCTaBJICHUSl YPABHCHHS WJIM CUCTEMBI JIBYX ypaBHECHUH C JBYMs

MNEPCMCHHBIMU

24

[IpoBOaUTH MPOCTEHIINE WCCICIOBAHUS YPABHEHHM M CHCTEM
ypaBHEHHUH, B TOM 4YHCI€ C NPUMEHEHHEM TrpapuiecKux
npe/CTaBiIeHU (Hampumep, yCTaHaBIMBaTh, UMEET JIM YpPaBHEHUE

WIM CUCTEMA YPABHEHUM PEIIECHNUS, ECIIU UMEET, TO CKOJIBKO)




2.5

Pewlats yMHEVHBIE HEpPABEHCTBA, KBAJApPAaTHBIE HEPaBEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUCIIOBON MPSIMOM, 3aITUCHIBATh

PEIICHUE C ITIOMOUIBIO CUMBOJIOB

2.6

Pemate cucreMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKITIOYAOIIME KBAJPaTHOE HEPABCHCTBO, H300pakaTh peHICHUE
CUCTCMbI HCPABCHCTB HA JHCIIOBOU HpHMOﬁ, 3alMUCbIBATh PCHICHUC C

IIOMOIIIbIO CHUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a]a4

DyHKIUU

3.1

PacrioznaBate  (yHKIIMM  W3YYCHHBIX  BUIOB.  lloka3biBaTh
CXEMaTUYECKNU PACIOJIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpa¢ukoB ¢GyHKIMKA BHna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HAa4eHUU K0d((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIUI

3.2

[Toka3pIBaTh CXEMAaTHYECKHU pACTOJNOKEHUE Ha KOOPAMHATHON
IUIOCKOCTH TpadukoB GyHKUMN Buga y = VX, y = |X| U ONUCHIBAThH

cBOMCTBA PyHKIUH

3.3

Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaJIpaTHUHBIX
(GyHKUINH, OMMCHIBAaTH CBOWMCTBA KBAaAPAaTHYHBIX (DYHKIUN MO HX

rpadgukam

3.4

Pacno3naBare KBajpaTU4YHYIO0 (QYHKUHUIO 1O (popMyie, MPUBOAUTH
IpUMeEpbl KBAaJPAaTUYHBIX (DYHKIMI M3 peaqbHON XKU3HU, (U3UKH,

reOMEeTpHUH

Apudmerndeckasi 1 reoMeTpUIEcKasi IpPOrpeccuu

4.1

Pacno3HaBate apu(METHUYECKYI0 U TE€OMETPUUYECKYIO MPOTPECCUU

IIPY Pa3HbIX CrOco0ax 3aaaHus

4.2

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (DOpMyN n-ro wieHa
apu(METHUECKON U TeOMETPUUECKOI Mporpeccuii, CyMMBbl EPBBIX N

YJICHOB

43

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIbHOCTH TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH




44

Pemiate 3agauu, CBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEILHOCTSIMU, B
TOM 4YHCJI€ 33Jauyd U3 peaIbHON KHU3HU (C HCIOIb30BAaHHEM

KaJIbKYJIATOPA, TUPPOBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsiemMblil 3JIeMEHT CO/IepPsKAHUA
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXOA OT OJHOU (HOPMBI 3aIUCH
1.1 npobeit k apyroi. [loHsATHE palMOHATBHOTO YHCIA, 3alKiCh, CPABHECHHE,
YIOPSAA0OYMBAHUE PALIMOHAIBHBIX YHCET
- Apudmerndeckre IeicTBUS ¢ pallMOHATBHBIMU YnciIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHbp ¢ HaTypajlbHBIM IIOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONpPEAEICHHUS, 3aIIHCh OOIBIINX YHCEI
14 ITporeHThl, 3auCch NPOLEHTOB B BUAE ApoOU U ApoOH B BUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha IPOLIEHTHI, PELIECHHE 3a7a4 U3 PEAIbHOM IPAKTUKHU
s [IpumeHeHHEe TPU3HAKOB JAEIUMOCTH, pa3JIOKEHHE Ha MHOXUTEIN
' HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBuUcMMOCTH, B TOM 4Hciae IHpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
51 IIepemeHHBIE, YNCIIOBOE 3HAUCHUE BBIPAYKEHUS C [IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXIy BeIMYMHAMU B BUAE (OPMYIHI.
' Beruucnenus no popmynam
53 IIpeoOpa3oBaHue OYKBEHHBIX BBIP@XEHUN, TOXAECTBEHHO paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
55 OpHowieHbl 1 MHOrouaeHsl. CteneHs MHOrowieHa. CloXeHue, BBIYUTaHNUE,
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2.6 paszHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOWIEHOB Ha
MHOKHTEIIN




3 VYpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBuiIa MpeoOpa3oBaHUs ypaBHEHUS,
' PAaBHOCUIILHOCTb YPaBHEHUI
39 JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCIIO KOpPHEH JIMHEWMHOIO
' YpaBHEHUS, PEUICHNUE JIMHEHHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUH M0 YCIOBUIO 3a7a4u. PellieHne TeKCTOBBIX 3a/1a4 ¢
. MMOMOLIBIO YPABHEHUM
34 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
CucremMa IByX JMHEHHBIX YpaBHEHMH C JIByMsl MEepeMEHHbIMH. PerieHue
3.5 CHCTEM ypaBHEHHH crioco00OM MoIcTaHOBKH. [IpuMephI perieHns TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpadpuku. yHkImu
4.1 Koopaunara Touku Ha npsMoi
n UucnoBelie npoMexxyTKH. PaccTosiHue Mex 1y ABYMsI TOUKaMH KOOPAUHATHOM
. IpsIMOI
43 [IpsmoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U OpJUHATA
' TOYKH Ha KOOPJAUHATHOMW MIIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHbIX Qopmynamu. YreHne rpa)ukoB pealbHbBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkmuu. 'paduk ¢pynkiuu. CBoiicTBa GyHKITANA
4.6 Jluneiinas gynkius, e€ rpaduk. ['padux byHKINN ¥y = [X]
. I'paduveckoe pemieHne JIHMHEHHBIX YpaBHEHWW M CHUCTEM JIMHEHHBIX
. YPaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
1 Hucna v BBIYUCIICHUS
{1 KBagpatublii kopeHb u3 umcina. IlonstHe 00 HMppalMOHAIHLHOM YHUCIE.
' JlecsiTuuHble MPUOTMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(METHYECKUX KBAJPATHBIX KOPHEH W WX NPHUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPKEHUI u BBIYHCIICHUSIM.
JleicTBUTEbHBIC YHCIIA




1.3 CreneHb ¢ 1enbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUcia
2 AnreOpandeckue BoIpaKEHUS
51 KBampatuslif TpéxuseH, pa3jio)KeHHE KBaIpaTHOrO TpEXuieHa Ha
' MHOXKHUTEITH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
23 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHUE anredpandeckux apooei
2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHMH, CBOAAIINUXCS K TUHEUHBIM U KBaJPATHBIM
33 [Tpocreiime ApoOHO-pallOHATIbHbBIE YPAaBHEHHS
I'padmyeckas mHTEpIIpEeTALls YPAaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM
34 JIMHEWHBIX YPAaBHEHUI C ABYMs NIepeMeHHbIMU. [Iprumepsl pemenus cucreM
HEJIMHENHBIX YPABHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 UucnoBble HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 OyHKIUU
41 [Monstne Qyakuuu. OONACTh oONpeAeNeHUus W MHOXKECTBO 3HAUCHUN
' ¢byakuun. CriocoObI 3amanHus QyHKITHI
4.2 I'paduk pyakmuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITNN, OTPAXKAIOIMINUX PEATTbHBIE TTPOIIECCHI
44 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 U OOpaTHYI0 MpPONOPLUOHAIILHBIE
. 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIUYU y =X y = X7
4.6 Oynknuu y = [x, y = |x]|
4.7 I'padpuaeckoe pereHue ypaBHEHHI U CUCTEM YpaBHEHHIA

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Yyiciaa ¥ BEIYUCIIEHUS

1.1

PaHI/IOHaJ'II)HI)Ie 4quciia, HppalyOHAJIBHBIC YHCJIa, KOHCYHBLIC U OeCKOHEYHEIE

JECATUYHBIE POOH

MHoXecTBO  JIeHCTBUTEIBHBIX  YHMCENd, JCUCTBUTCILHBIC YHCIIa  Kak

OCCKOHEUYHBIC JIeCATHYHBIE ApoOu. B3auMHO OJHO3HAaYHOE COOTBETCTBHE

I MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAUHATHOM IPSMOM.
CpaBHEHHE NCHCTBUTEIBHBIX YHUCEIT
1.3 Apudmerndeckue ASHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubamkeHus, oleHKU. Pa3mMepsl 00bEKTOB OKPYXKAIOIIEro MUpa,
14 JUIMTETILHOCTh MPOLECCOB B OKpYy»KatoleMm mupe. [lpubmmkénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH mpuoOkeHus. Oxpyrinenue uncen. [Ipukuaka u oreHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUS C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBaAPATHBIM
"4 bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHuss yYpaBHEHHUM TpETbEH W
' YETBEPTOU CTENIEHEN Pa3JIOKEHUEM HA MHOXKHUTENN
2.5 Pemenne npoOHO-paniMoOHaIbHBIX YpaBHEHUT
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemenue cucreM nByx ypaBHEHHH, OAHO M3 KOTOPBIX JUHEWHOE, & IPYTroe —
' BTOPOU CTEIEHU
2.10 ['padmyeckas uHTEpIpETALlUs CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandeckuM Crioco0omM
2.12 YucnoBble HEpAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEMHBIX HEPABEHCTB C OJJHOM MTEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN
2.15 KBanpaTtHble HEpaBeHCTBA




['padmyeckass MHTepIIpeTaluss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NIEPEMEHHBIMU

3 DyHKIIMU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u coiictBa. IlapaGona, KOOpIUHATHI
' BEPIIMHBI MapadoJIbl, OCb CHMMETPHHU MTapadOJIbI

3.2 I'paduku bynakauit y=kx, y=kx+b u ux cBoiicTBa

33 I'padpuku bynkauit y=k/x, y = x* 1 X cBOMCTBa

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBsle NOCIEA0BATENBHOCTH

il Omnpenenenue u crocoObl 3aJaHUsT YUCIOBBIX MOCTIEI0BATEIBHOCTEH. 3ajaHNe
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyon u popmyIioit n-ro dieHa

n Apudmerndeckass mporpeccusi. DopMynbl n-TO WieHa apuYMETHUYECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mporpeccuss. @Dopmyibl 7n-ro  4jaeHa IE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

44 N3o0pakeHue YI€HOB apU(PMETHYECKOH M Te€OMETPUYECKOH IporpeccHii
) TOYKaMU Ha KOOPJAMHATHOM TJIIOCKOCTHU. JINHEHHBIN 1 SKCIOHEHIIMATIBHBIN pOCT

4.5 Cl10KHbBIE TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoro
TpeOoOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON MPOrpPaMMbl OCHOBHOIO
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHAMH: MHOXECTBO, IIOJMHOKECTBO,
olepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHUSMH:
rpad, cBA3HBIN rpad, nepeBo, UK, IPUMEHATh UX MPU PELICHUH
3ajjad; yYMEHUE UCIOJIb30BaTh TIpaUuecKoe IpeCTaBlICHUE
MHOJKECTB JUIsl OIMCAHUSl PEAIbHBIX IPOLIECCOB U SBIECHUM, IPU

pELIeHNH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: OIIpe/ie]IeHHe, akCuoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHUE paclo3HaBaThb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, MPUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHIMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCJIO, JETUMOCTh HATypaJbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1€J0€ YMCI0, MOJYJIb Yucia, OOBIKHOBEHHAs po0b U
JecsaTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, PallMOHAIILHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO0, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCIA, MPEACTABIATH YHUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JieJaTh MPUKHUAKY U OLEHKY

pe3ynbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTEHCHD C IIEBIM ITOKa3aTeNeM,
apu(MeTHUECKUI KBaJAPaTHBIN KOPEHb, MHOTOWICH, anredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENeHH
OoJbllIe €TUHMIIBI, YMEHHME BBINOJNHATH pacuy€Tel Mo (opmynam,
npeoOpa3oBaHUsl IENbIX, JPOOHO-PAMOHATBHBIX BBIPAKECHHH H
BBIPKEHUI C KOPHSMH, pa3I0KEHHE MHOTOWIEHA HA MHOXKHUTEIH, B
TOM YHCIIE C HCIOIb30BaHHEM (OpMYT pa3HOCTH KBAJPaTOB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBaIpaTHbIE YPABHEHUS,
IpOOHO-pallMOHALHEIE YPaBHEHUS C OJHON MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHU, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YUCJIE IPU PEUICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPIMHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISI U300pa)KEHUSI pelIeHU

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIHS, TpaduK QYHKIIUHN, HYJIH
(GYHKIMHM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJbIlee M HAWMEHbILEE 3HAUCHUS
GyHKIIH; yMEHHE OIIepUpPOBAThH HOHSTHSAMH: npsmast
IPOTNOPLHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTU4Has PyHKIHS,
oOpaTHas MPONMOPIHUOHATBLHOCTh, Napabona, rurmepOosa; yMeHHe
ctpouth rpaduku  (GyHKUMH, HWCHOIB30BAaTh rpaduku A
ONpeAeeHUs CBOWCTB MPOLIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a1a4 U3 ApYruxX y4eOHBIX MPEIMETOB U PeajbHOM KU3HU; YMEHUE

BbIpaxaThb (OpMyJaMH 3aBUCUMOCTU MEXIY BEJIMUYUHAMU

YmMmenue OTIepupOBAThH MOHATHSIMHU: MOCIIe0BATEIbHOCTb,
apudMeTHuecKass M TEOMETpPHYECKas IPOrPEeCCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEM, (DOPMYIBI CYMMBI U
o0I1ero 4ieHa MpU PELIeHUH 3a7ay, B TOM YHCIE 3aJad U3 JPYTUX

y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aa4i pa3HbIX TUMOB (B TOM YHCJIE HA MPOIICHTEHI,
JIONM WM 4YacTH, JBM)KEHHE, paboTy, IIeHy TOBAapOB U CTOHMMOCTD
MOKYIIOK U YCITYT, HAJIOTH, 3a/1a4¥ U3 00JIACTH YIIPABIICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl 10 YCJIOBHUIO 3aJayH,
MCCJIEIOBATh MOJyUEHHOE PEIlIEHUE U OLIEHWBATh MPaBIONOJ00HOCTh

IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBath NOHATHAMHU: (UTYpa, TOUKA, OTPE3OK, MpsIMas,
oyd, JIOMaHas, yTouI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TPEyrOJIbHUKY,




OPSIMOYTOJIbHBIM TPEYroNbHUK, MeIuaHa, OMCCeKTpuca M BbICOTA
TPEYroibHUKA,  YETBIPEXYrOJbHHUK, Mapajuiesiorpamm,  pomo,
OpSIMOYTOJIBHUK, — KBaJpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJlbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pellaTh 3a/1a4d, B TOM YMCJIe U3 MOBCEIHEBHOHN XKM3HU, HA
HaXO0X/IE€HNE T€OMETPUUECKHUX BEJIMYMH C IPUMEHEHUEM N3Y4YEHHBIX

cBOMCTB (huryp u pakToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapaIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSAMBIMH, NEPHEHIUKYISAp, HAKJIOHHAsS, MPOCKIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYroJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M MPSMOI; YMEHHE PAclo3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapaieNbHOCTh U

NEePIEHIUKYISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMeHHne onepupoBaTh MOHATUSAMH: [JIMHA, PACCTOSHHE, Yroil
(BenmMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOoJIbHUKA), TUIOIAIb;
YMEHHE OIIEHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHSTh (QOPMYNBI TMEepUMETpa M IJIOUIAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTU U IJIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlIeeNuIe1a; YMEHUE NPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [lucaropa, TpUroHOMETpHUYECKHUE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTONIaAeH

12

YMenne wu300pakaTh IUIOCKHE (UTYphl M WX KOMOWHAIIWH,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C TOMOULIbIO YEPTEKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CPpCACTB II0 TCEKCTOBOMY WU

CHMBOJIbBHOMY OITMCAHHUIO
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YMeHue omnepupoBarth TMOHATHSMHU: MPSAMOYTOJbHas —CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOU3BEICHNE BEKTOpa Ha YHCIO, CKaJspHOE TPOU3BEICHHE
BEKTOpPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MPEJICTaBICHUS TaHHBIX U PEUIeHUs 3a7ad, B TOM YHUCIE U3 JIPYTHX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE H KpPYT'OBLIC

IUarpaMMmbl, TaONMWIBI, CcpeaHee apuMETHUYECKOoe, MeaHuaHa,




HauOoJibIlIee U HaMMEHbIIIee 3HAYCHHS, pa3Max YUCIOBOr0 Habopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATE M  INPeoOpPa30OBBIBATH
WHPOPMAIINIO, TIPEJICTABICHHYI0 B Ta0IMIaX ¥ Ha JdarpamMax,
OTPAXKAIOIIYIO CBOMCTBA U XaPAKTEPUCTUKHU PEATbHBIX MPOIECCOB U
SIBJICHWI; YMEHHE paclO3HAaBaTh W3MEHUYMBHIC BEIHYUHBI B

OKpYXaroIleM MUpe

15

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIA OMBIT (CIydalHBIN
SKCTIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA MCXO.M)
CIIy4aifHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITMM B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE peIlaTh
3aJjaud METOAOM OpPIraHU30BAaHHOTO Iepedopa U ¢ UCHOIb30BAHUEM
IpaBWJIa YMHOKEHUS; YMEHHUE OLIEHUBATh BEPOSTHOCTU pEalbHbBIX
COOBITHI U SIBJIEHUH, IOHUMATh POJIb IPAKTUYECKHU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY)XaloOLIleM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBHCHUMBIX COOBITHIH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCETI U €ro POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOISIINNA W3YYCHHBIH METOJ JUIS PeIICHHS
3a71a4M, MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJAE U KU3HU, PACIO3HABATH NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, ONHUCHIBATH OTJEJIbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJyYCHHBIE B XOJI€ PA3BUTHSI MATEMATHUKU KAaK HAYKH, NPUBOIUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku 1e1MMOCTH HEIbIX YUCE

1 OOBIKHOBEHHBIE W JECATHYHBIC  ApOOW, TMPOIEHTH, OCECKOHEYHBIC
' nepUOANYECKUE ApodH

3 PannonanbHble 4yucna. ApuMmeTHuecKkHe OINepalud C PalMOHAIbHBIMU
. YUCIaMHU

L4 JetictButenbHple yncia. ApudMeTHYECKHE OINEepardu C JCUCTBUTEIHHBIMU
. YyHClIaMu

s [TpuOmkE€HHbIE BBHIYMCICHUS, TpaBUiIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
. pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXEHUS

2.1 BykBeHHbIe BhIpaykeHUs! (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Cremnenb ¢ nensiM mnokasareiaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

2.4 Anrebpanueckas 1poob

55 Apudmernueckuif  KOpeHb  HaTypaidbHOH  cremeHu.  JleiictBusa ¢
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panoOHaANbHBIE ypaBHEHUS. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUU

35 Llenble u npoOHO-palioHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccud. dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
5 DyHKIHH
OyHKnus, cnocoosl 3amanus  GyHknuu. ['paduxk  dysakmum. OobmacTs
OTIpeieNIeHus] U MHOXecTBO 3HaueHu# ¢pynkuuu. Hynmu pynkuuu. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHUMYMBI (yHKIMU. HanOosnbiiee n HauMeHbIlee 3Ha4YeHHE (QYHKIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BETMYHH
7.6 BekTopsl Ha mIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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