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MMOACHUTEJBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «<MATEMATUKA»

PaGouas mnporpamma mo wmaTeMaTHKe I oOOydarommxcs 5—9 KiaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO OOpPa30BATEIBHOTO CTAaHAApTa OCHOBHOTO 00IIerooOpa3oBaHUs ¢ y4&TOM
M COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH, NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, M Tpaaului
poccuiickoro oopa3oBaHusi, KOTOPbIE 0OECIIEUNBAIOT OBJIAJCHNE KIFOUEBBIMH KOMIIETECHIIUSIMHU, COCTABIISTIOIIUMHA
OCHOBY [UIsI HENPEpBIBHOIO OOpa30BaHUS W CaMOPa3BUTHSA, a TaKXE LEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JIMYHOCTHOTO Y MO3HAaBAaTEJIBHOI'O pa3BUTHs oOyyaromuxcs. B paboueit mporpamMmMe y4TeHBbI HACH U MOJIO0KECHUS
Koumenmuu pa3BuTHA MaTeMaTHYeCKOro oOpa3oBaHus B Poccuiickoii ®Penepanuu. B snmoxy umdposoit
TpaHchopmanuu BcexX cep UEITOBEUECKOM NEATEIHHOCTH HEBO3MOJKHO CTaTh OOPAa30BAaHHBIM COBPEMEHHBIM
4eJI0BEeKOM ©Oe3 0a30BOM MaTeMaTHYeCKOH IIOATOTOBKH. YK€ B MIKOJIE MATEMaTHKa CIIY)KHUT OIOPHBIM
MPEeIMEeTOM JUJIsl U3YUYEHHsSI CMEXKHBIX JUCUMIUIMH, a MOCJIE IIKOJBI peajbHOM HEOOXOIMMOCTBHIO CTaHOBHTCS
HeTnpepbIBHOE 0Opa3oBaHUE, UTO TPEOYET IMOITHOIIEHHOI 0a30B0i00IIIe00pa3oBaTeIbHON MHOATOTOBKH, B TOM
YHUCIIE U MaTeMaTHYeCKOW. DTO OOYCIOBICHO TEM, UYTO B HAIIM JHH pacTET 4HUCI0 Npodeccuid, CBS3aHHBIX C
HEIMOCPEACTBEHHBIM IIPUMEHEHUEM MaTeMaTHKH: U B cepe IKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTHYECKUX
o0JacTsixX, U Jake B TyMaHHUTapHBIX cdepax. Takum oOpa3zom, KPYTHIKOJILHUKOB, I KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYUMBIM
OpPEeIMETOM, PACIIUPSIETCS.

[IpakTHueckasl MOJIE3HOCTh MAaTEMAaTHUKN OOYCJIOBJIIEHA TEM, 4TOEE MPEIMETOM SIBIISIIOTCS (DyH/TaMEHTAJIbLHBIC
CTPYKTYpHI HAIIETO MHUpa: NPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIC OTHOIICHUS OT IMPOCTEHUIINX,
YCBaMBAaEMBbIX B HETIOCPEICTBEHHOM OIBITE, /10 JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX /IS Pa3BUTHS HAYUHBIX U
NpPUKJIAAHBIX UAeH. be3 KOHKPETHBIX MaTeMaTUYE€CKUX 3HAHUN 3aTPYJHEHO IOHUMaHUE IPUHILUIIOB yCTPOKUCTBA
W WCHOJIb30BaHHUS COBPEMEHHOI TEXHUKH, BOCIPHUSITHE W HWHTEpPHpETaus pa3zHOOOpa3HOM CONMAIBLHOM,
SKOHOMHYECKOH, MOJUTHIECKOW MHpOopManun, MaaodhPeKTUBHA MOBCETHEBHAS NTPaKTHYECKas AEsITEIbHOCTb.
Kaxxgomy denoBeKy B CBOEH JKHU3HU MPUXOAUTCS BBIINOJHITH Pacd€Thl U COCTABIATH AJITOPUTMBI, HAXOIUTH U
MPUMEHSATH (OPMYIJIbI, BJIaJIETh IPAKTUUYECKUMH ITPUEMAMH T€OMETPUUECKUX U3MEPEHHUH U TOCTPOCHU M, YUTATh
nH(pOpMaINIO, TTPEJACTABICHHYIO B BUJIE TaOIUIl, TMAarpaMM U IpadUKOB, )KUTh B YCIOBHSIX HEONPEACIEHHOCTH
¥ MIOHUMATh BEPOSITHOCTHBIM XapaKTep CIIy4YailHbIX COOBITHIA.

OJHOBpPEMEHHO ¢ pacmiupeHneM cdep NpUMEHEHHUs] MaTeMaTHKHB COBpPEMEHHOM obIiecTBe BcE Oolee
Ba)XHBIM CTAaHOBHUTCS MaTeMaTHYECKUU CTHIJIb MBIIIJICHUS, TIPOSIBIASIIOIIUNCSA B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporiecce m3ydeHHs] MaTeMaTHKH B apceHaJ NPHUEMOB M METOJIOB MBIIUJICHHUS YeJIOBEKa
€CTECTBEHHBIM OOpa3oM BKIIIOUAIOTCSI WHIYKIUS W AeIyKIusl, 000OIIeHNe W KOHKpPETHU3alus, aHalIu3 |
CUHTE3, KjJaccudukanus U cUcTeMaTusalus, adcrparupoBaHue u aHajiorus. OOBEKThl MaTeMaTHYECKHUX
YMO3aKJIIOUEHUH, TIpaBUjIa HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAaHU3M JIOTHUYECKHUX THOCTPOCHUM,
CcocOOCTBYIOT BBIpabOTKe yMeHHsI (OPMYyJIMPOBATH, OOOCHOBBIBATH U JOKA3BIBAThH CYXJCHHS, TEM CaAMBIM
Pa3BUBAIOT JOTHYECKOE MBIIUICHHE. Benaymiass posib OPpUHAUISKHAT MaTeMaTHKe W B (POpMHUpPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIUJICHUST W BOCHOUTAaHMM YMEHHUNW JeMcTBOBATh IO 3aJaHHBIM
aJIropUTMaM, COBEPIIEHCTBOBATh HW3BECTHBIE M KOHCTPYHPOBAaTh HOBBIEC. B mpomecce pemreHus 3agad —
OCHOBOH y4eOHO! IeATEeILHOCTH HAa YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAK)KE TBOPYECKasl UITPHUKJIIaTHAS
CTOPOHBI MBIIILICHUS.

OOyueHne MaremMaThke HaaéT BO3MOXXHOCTh pa3BUBATh y OOYYAIOMIMXCS TOYHYIO, PAallMOHAJIBHYIO U
HHGOPMATUBHYIO pe€Ub, YMEHUECOTONpATh HAMOOJIee MOIXOSIINE SI3BIKOBBIE, CHMBOJINYECKHE, TpadudecKkue
CpeIcTBa AJIsT BRIPAKEHUS CYKASHUH W HATJISIHOTO UXITPEICTaBICHUS.

Heob6xonuMbpIM KOMIIOHEHTOM 001IeH KyJIbTYPBhl B COBPEMEHHOM TOJIKOBAHUM SIBJISIETCST 0OII[ee 3HAKOMCTBO C
METOJaMHU IO3HAHUA ACHCTBUTEIBbHOCTH, MPEJACTABICHUE O MPEeAMETEe U METOIaX MAaTeMAaTHKH, UX OTIIMYUHA OT
METOJIOB JIPYTHUX ECTECTBEHHBIX W TYMAaHUTApHBIX HayK, 00 OCOOCHHOCTSIX NPHMEHEHUS MaTeMaTHKU IS
pelIeHNsT HAyYHBIX M NIPUKJIAJIHBIX 3a7a4. TakuM o6pa3zoMm, MaTeMaTHYeckoe 0Opa3oBaHue BHOCUT CBOW BKJIaJ B
bopmupoBaHHne OOIMIEUKYITHTYPhI YEIIOBEKA.

H3ydyeHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET 3CTETHYECKOMY BOCITMTAHHIO YEJIOBEKA, IOHUMAaHHUIO KPACOTHI U
U3SMIeCTBA MAaTEMAaTHUECKUX PACCYKICHUI, BOCIPUSATHIO T€OMETPUIECCKUX (POPM, YCBOCHUIO HJICH CHUMMETPHH.



HEJA U OCOBEHHOCTH U3YYEHUS YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

HpI/IOpI/ITeTHLIMI/I OCIAMHA o6yquI/m MaTeMaTuke B 5—9 kiaccax sIBISIFOTCSI:

— (opMHUpOBaHUE LEHTPAJIBHBIX MAaTEMaTUUYECKHUX IOHSATHUH (YMCII0,BEIMYMHA, TeOMeTpruuecKas (urypa,
IIepeMeHHas, BEPOSATHOCTb, (QYHKIOHUA), OOCCICUMBAIONINX  IPEEMCTBEHHOCTb W  IIEPCIEKTUBHOCTH
MaTeMaTHYECKOTO O0O0pa30BaHUS OOYJaAIOIIUXCS;

— IIOOBCIACHHC 06yqa}0mnxcsl Ha JOCTYIMTHOM IJIsI HUX YPOBHE K OCO3HAHWIO B3aMMOCBS3U MAaTEMAaTUKU U
OKpYy’Karluero Mmupa, iIOHMMaHuC MaTEMAaTHUKHU KaK 4aCTHUu 061116171 KYJIbTYPbI UCJIOBCYECTBA,

— pa3BUTHE WHTEJJICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOOydJarommxcsi, ITO03HABATEIBHOM
aKTUBHOCTH, UCCJIEIOBATEIILCKUX YMEHUN, KDUTUYHOCTU MBIIIJIEHUS, UHTEpEca K U3yUEHUIO MaTeMaTUKH;

— ¢opmupoBanue QYHKIIMOHAILHOWU MaTEMaTUYCCKOW I'PaMOTHOCTH: YMCHHSI PacIiO3HABAThH IPOSBICHUS
MaTeMaTHYCCKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTCH B pealbHBIX KHU3HCHHBIX CUTYAIIUSIX U MPU U3YUYCHUH
IPYTUX YYEOHBIX NPEIMETOB, IMPOSBICHUS 3aBHCHUMOCTECH M 3aKOHOMEPHOCTEH, (pOpMyIIMpoBaTh WX Ha SI3BIKE
MaTeMaTHKA M CO3/1aBaTh MaTEMAaTUYCCKUEC MOMCIU, NPUMCHSATH OCBOCHHBI MaTEMaTHYCCKHU armapar st
pCIICHUS IPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4, MHTCPIPETUPOBATh U OI[CHUBATH ITOJyYCHHBIC PE3yJIbTATHI.

OCHOBHBIC JIMHUHU COJICP)KaHHUs Kypca MaTeMaTHKh B 5—9 kyaccax: «YUuciaa W BBIUHUCICHH», «AJreOpay
(«Anrebpanmdeckue BBIPAXKCHU», « Y PaBHCHUS U HEPABEHCTBaY), « DyHKIHN», «I'eomeTpus» («I'eomeTpuueckue
durypsl m ux cBoWcTBa», «l/I3MepeHHETCOMETPUUCCKHUX BEIIMYHH»), «BeposATHOCTh W CTAaTHUCTHKa». JlaHHBIC
JIMHUM Pa3BUBAIOTCs MapajlIeIbHO, KaXK1asi B COOTBETCTBUHUC COOCTBCHHOM JIOTUKO, OJTHAKO HE HE3aBUCUMO OJHA
OT IPyTO#, a BTECHOM KOHTaKTE W B3aMMOJICUCTBUH. Kpome »Toro, nx o0beAUHSICTIIOTHYCCKAsT COCTAaBIISIONIA,
TPaAUIIMOHHO MPHUCYIIas MaTeMaTHKEH MPOHU3BIBAIOIIAS BCE MAaTEMAaTHUECKUE KyPChl M COAMEPIKATCIHHBICITIHHUH.
CdopmynupoBanHoe B DeaepaibHOM TOCYAApPCTBEHHOM OQR30BaTEIbHOM CTaHJAapTe OCHOBHOI'O OOIIero
oOpa3oBaHUsI TPEOOBAHHUE KYMETh ONEPUPOBATH MOHSTHUSIMHU: OIIpEeAe/ICHHEe, aKCUOMa, TeOpeMa, JI0Ka3aTelbCTBO;
YMEHHE paclioO3HaBaTh HCTUHHBIC W JIOKHBICBBICKA3BIBAHUS, IIPUBOJUTE IIPUMEPHI U KOHTPIIPUMEPHI, CTPOHUTH
BBICKA3bIBAaHUSI W OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEeMKypcaM, a (OPMHUPOBAHHE JIOTHUYCCKUX
YMEHHUU pachnpeneisieTCss IMOBCEM rojJaM OOydYeHHsT Ha YPOBHE OCHOBHOro obOiiero oopaszoBanwus.CoaeprkaHue
o0Opa3oBaHUs, COOTBETCTBYIONICE NPEAMETHBIM pe3yJjibTaTaM oOcBoeHUs IIpumMepHOW pabodeil mnporpammel,
pacrpeieiéHHBIM 110 TrojJaM OOYy4YCHHUs, CTPYKTYpHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIAITHAIBHBIM BOIIpOCaM 00ydYaroluecs oopamainuch HEOJHOKPATHO, 4TOOBI OBJIAICHHE MAaTEMaTHYCCKUMU
MMOHSATUSIMHA W HaBBIKAMH OCYIIECTBISLUIOCH ITOCIIEIOBATEIBHO M IIOCTYIATEIbHO, C COOIIOJCHUEM MPHUHIAIIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAaHHUSA BKIIOYAINCh B OONIYIO CHCTEMY MaTeMaTHYECKHUX IPEICTaBICHHUU
00y4YaroUIuXxcsi, paciupsisi U yriayossist e€, o0pa3yst IpOYHbIC MHOKCCTBEHHBIC CBSI3H.

MECTO YYEBHOI'O IIPEIMETA «<MATEMATHKA» B YYEBHOM IIVIAHE

B coorBercTBun ¢ denepalibHBIM T'OCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAAPTOM OCHOBHOT'O OOIIEero
oOpa3oBaHMsI MaTeMaTHKa SBIISISTCS] O0s3aTeNbHBIM IIPEIMETOM Ha JaHHOM YpOBHE oOpasoBanus. B 5—9
KJlaccax y4eOHbIi mpeameTr «MartemaTuka» TpaJTUuIIMOHHO U3yYaeTCs B paMKax CJIEIYIOINX yUeOHBIX KYpPCOB: B
5—o6 kinaccax — Kypca «MartemaTuka», B 7—9 kj1accax — KypcoB «AJredpa»(BKII0oUas 3JIEMEHTHI CTATUCTUKH
U TEOpHUH BeposiTHOCTEH) u «I'eomeTpusi». Hactosmieit mporpaMMoil BBOIUTCSI CAMOCTOSITSIIFHBIN YIYeOHBIN KypcC
«BeposiTHOCTh M CTAaTHUCTHKA.

Hacrosimeit mporpaMmoii nmpeaycMaTpuBaeTcs BblJICJICHNE B yUeOHOM IJIaHE HA U3yYeHHEe MaTeMaTHKU B 5—
6 kiaccax 5 y4eOHBIX YaCOB B HEJEIIO B TEUCHHUE KAXKJIOTO rojia ooydeHus, B 7—9 kinaccax 6 y4eOHBIX 4acOB B
HEJIeJI0 B TEUSHUE KaXKJ0r0 rojia o0ydeHus,Bcero 952 y4ueOHbBIX 4daca.

TemaTnyeckoe IJIAHUPOBAHUE yUEOHBIX KypCOB M PEKOMEH/IyeMOe paclpeseiieHue y4eOHOro BpeMEeHH JUIs
U3y4YeHHUs] OTACIBHBIX TE€M, MPEIJI0KeHHBIE B HACTOSIIEH MporpaMMme, HagO0 pacCMaTpHBaTh KaK MPUMEPHBIC
OPHUEHTHPHI B TOMOIIb COCTABUTEIIIO aBTOPCKOM paboueii IporpaMMBbl B IPEXK e BCEro yuuTento. ABTop paboueit
MIpOrpamMMBbl BIpPaBE€ YBEJIWYHUTH HIH YMEHBIIUTH MPEUIOKEHHOE YHCIO y4YeOHBIX 4YacOB Ha TEMY, YTOOBI
yrayOuThCa B TEMaTHKY, OOJee 3aMHTEPECOBABIIYIO YYCHHKOB, WJIM HAIpaBUTh YCHIHS HA IIPEOJTOJICHHUE
3aTpyAdHEHUH. JIOMyCcTHUMO Tak>ke JIOKaJIbHOE IepepacnpereieHUe U IEePeCTaHOBKA 3JIE€MEHTOB COJAEprKaHUs
BHYTPHUJAHHOTO KJyacca. KoyimuecTBO NpPOBEpPOUYHBIX padOT (TeMaTHYECKHHHM HUTOTOBBI KOHTPOJIb KayecTBa
yCBOCHHS ydeOHOro MaTtepualia) U UX THUI (CAaMOCTOSITeIbHbIE W KOHTPOJIbHBIE PabOTHI, TECTHI) OCTAIOTCS Ha
yCMOTpeHHe yunTens. Takke yduTesb BIPaBe YBEINYUTh WIN YMEHBIIUTEH YHUCIIO YUEOHBIX YacOB, OTBEAEHHBIX
B IlpumepHoii paboueii mporpamme Ha 00OOIlIEHHE, MOBTOPEHUE, CHUCTEMAaTH3alMI0 3HAHUN OOYyYarOIIMXCsl.
EnnHCTBEHHBIM, HO TPUHIUMNHAIBFHO BaXKHBIM KPUTEPHUEM, SBIISIETCSA JOCTIDKEHHE pe3yJIbTaTOB OOYUYEHUS,
YKa3aHHBIX B HACTOSIIEH Mporpamme.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUAYUYEBHOI'O IMIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

OcBoenune yueOGHOro mnpeamMera «MaTemaTHKa» JOKHO OOeCleYMBaTh JOCTHIKCHHE HA yYPOBHE OCHOBHOTO
obmiero oOpa3oBaHUsI CIACAYIOUIMX JHWYHOCTHBIX, METANpeIMETHBIX U MPESAMETHBIX 00pa30BaTEeIbHbBIX
pe3yabTaToB:!

JIMYHOCTHBIE PE3VYJIbTATHI

JINYHOCTHBIC pe3yJibTaTbhl OCBOCHUA ITPpOTrpaMMbl yqe6H0ro npeamMeTa «MartemaTuka» XapaKTCpU3YIOTCA:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

NpPOSIBJICHUEM HHTEpeca K NPOIIJIOMY U HAacTOSIIIEMY POCCUHCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHHUSIM POCCUMCKHUX MAaTE€MaTUKOB M POCCUMCKON MaTEeMaTUUYECKOM MIKOJIbI, K MCIOJb30BAHUIO 3TUX
JOCTHKEHHUH B IPYTUX HAayKaxX W MPHUKIaTHBIXChepax.

Fpa)l([[aHCKOC U JYXOBHO-HPABCTBEHHOC BOCIUTAHUC!

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaJn3allid ero MpaB, MPEIACTaBICHUEM O
MaTeMaTHYCCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYP, SIBJICHHH, MPOLEAYP TPaKIaHCKOTO
obmiectBa (BBIOOPHI, ONPOCHI U Mp.); TOTOBHOCTBIO K OOCYXICHHIO DTHUYCCKHUX IIPOOJIEM, CBS3aHHBIX C
OPaKTUYCCKUM NMPUMEHCHHEM JOCTIKCHUN HayKH, OCO3HAHHEM Ba)KHOCTH MOPAIBbHO-ITUYCCKUX IIPUHIIUIIOB B
AEeSITENbHOCTH YUEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE B PEIIEHWU MNPAKTUYECKUX 3aa4 MaTeMaTH4YECKON HAaINpaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTEMaTHYECKOTro oOpa3oBaHHUS Ha MPOTSHKEHUHW BCEeH IKHU3HU JJs YCICHIHOM
npodecCHOHAIBLHOMN NEesTeJIbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHUH; OCO3HAHHBIM BHIOOPOM U ITIOCTPOCHHEM
WHINBUIYaJIbHOW TPACKTOPUU OOpa3oBaHWUsl M OJKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX WHTEPECOB U
OO0IIIECTBEHHBIX MOTPEOHOCTEH.

DCTeTHYeCKOe BOCIUTAHHE:

CHOCOOHOCTBIO K SMOIHMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
pEIIeHUM, pacCy X/ I€HUI; YyMEHHUIO BUJAETh MaTeMaTHYECKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTI/I HAYyYHOI'O IO3HAHUA:

OpPIeHTaHI/Ieﬁ B JCATCJIBHOCTU HaA COBPEMCHHYIO CHCTEMY HaYYHBIX HpCI[CTaBHeHI/IfI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTHUA YCIOBCKA, NPpUPOABI U O6H_ICCTBa, IIOHUMaHHUEM MaTeMaTHYCCKOM HAayKHN Kak
C(I)epI)I YeJI0BEUYESCKOMU ACATCIBHOCTH, 3TallOB ee pasBUTUS 1 3HAYUMOCTHU [JIsI pa3dBUTHUSL HHUBHUIIM3AllUU,
OBJIAJICHUEM SI3BIKOM MaT€MaTUKH U MaTEeMaTU4IECCKON KyJ’II;TypOﬁ KaK Cp€ACTBOM IMO3HAHUA MUpPaA; OBJIAACHUCM
HpOCTeﬁHIPIMH HaBbIKaMM HCCJ'IC,I[OBaTeJ'IBCKOﬁ ACATCIBbHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 30POBbSI U IMOLMOHAIBLHOTO OJIArOMIOJIYYHSsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMAaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBbsI, BEASHHUS 3I0pOBOTO 00pa3a
)KU3HHM (370pOBO€ TMHUTaHHWE, CcOaJaHCUPOBAHHBIM PEXHUM 3aHITHH W OTHAbIXa, peryJisipHas Qu3ndecKas
aKTHUBHOCTB); CPOPMUPOBAHHOCTHIO HaBbIKa pedIIeKCHH, IPU3HAHUEM CBOETrO IIpaBa Ha OIINOKY U TaKOIr'o e
paBa ApPYyroro 4ejoBeKa.

DKOJIOTHYECKOE BOCHHTAHHUE:

OpHEeHTalMeil Ha NPUMEHEHHE MaTeMaTHYeCKHX 3HAaHWH JUIST pelIeHHsl 3aaad B OOJAacTH COXPAaHHOCTH
OKpY alomeh cpeipl, INIaHNPOBAHUS MOCTYIIKOB M OII€HKH WX BO3MOXXHBIX HOCJIEIACTBUU IJISI OKpY Karomiei
Cpelbl; OCO3HAHUEM TJIO0AIBHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIeM U IIyTeH UX pEellIeHUs.

JIM4HOCTHEIE pe3yJIbTAThI, OGCCHC‘II/IBaIOHII/Ie aJlarTauio o6yqa10meroc;1 K U3MCHAIOIUMCA YyCIIOBUAM COHHaJ’IBHOﬁ n HpI/IpO,HHOf/‘I CpCabI:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH
qepes MPaKTUIECKYIO ACSATSIIFHOCTh, B TOM YHCJIE€ YMEHHUE YUUTHCS Y APYTHUX JIIOJEH, TPUOOpeTaTh B COBMECTHOU
ACATCIIBHOCTHU HOBBIC 3HAHUSA, HABBIKHU 1 KOMIICTCHIIMU U3 OIIbITA APYTIUX;

HEOOXOIUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIIMPOBATH UJICH, MOHSTHUS, THIIOTE3bI
00 0OBEKTaxX W SBJICHUSX, B TOM YHCJIC paHEe HE H3BECTHBIX, OCO3HABATh JICPHUIIUTHI COOCTBCHHBIX 3HAHHUU U
KOMIIETEHTHOCTEMN, TIJIAHUPOBATh CBOE pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYALIMIO, BOCHPHHHUMATH CTPECCOBYIO CHTYAaIIUIO KaK BBI3OB,
TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMBIC PCIICHUS U ACHCTBUsI, (GOPMYJIUPOBATH U OLICHUBATH
PHUCKU B TOCHEIACTBHS, POPMHUPOBATH OITBIT.



METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI yueOHOTro npeaMeTa «MaTreMaTHKay XapaKTePHU3YHTCS
OBJIAJICHUEM  VHUBEPCANbHLIMU — NO3ZHAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU
OelcmeusiMuU U YHUBEPCAbHBIMU PESYIAMUBHBIMU OCliCIEUSIMU.

1) Vhusepcanvhvie RO3HAGAMENbHbBLE OCUICMEUsL 00CCNE UBAIOM HopmMuposanue 6A306bIX KOZHUMUGHBIX NPOYECCO8
obyuarowuxcs (0ceoenue mMemoo08 NO3ZHAHUSL OKPYICAIOWe20 MUpd, NPUMEHEHUe J0SUYECKUX, UCCAe008AMeNbCKUX
onepayuil, ymenuil pabomamo ¢ uHgpopmayuetr).

bazoBrie nornueckue aeiCTBUS:

— BBISBIISITH M XapaKTEpH30BaTh CYILIECTBEHHBIC IPU3HAKH MaTEMaTHYECKHUX OOBEKTOB, ITOHSITHH,
OTHOIIEHUH MEXIy HOHSITHSIMH;(POPMYJIHPOBATH ONPEACIICHUS MOHITHH; yCTaHABINBATH CYyIISCTBECHHBII
MIPU3HAK KJIacCU(UKAIINN, OCHOBAHUS I/ 000OIICHUSI U CPAaBHEHUSI, KPUTEPHUU IIPOBOAUMOTO aHAJIHN3a;

— BOCHPHUHHUMATH, (OPMYIHNPOBATE U IIPEOOPA30OBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHEIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; yCIOBHEIC;

— BBISBIISITH MaTeMaTH4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeYHs B (dakTax, JaHHBIX,
HAOJIOJMIEHUSIX W YTBEPXKJCHUSIX; Npe/ulararTb KPUTEPUH JUIS BBISIBJICHHS 3aKOHOMEpPHOCTEH WU
OPpOTUBOPEYUHNN;

— JieJIaTh BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIXU HUHAYKTHUBHBIX yYMO3AKIIIOUEHHUH,
YMO3aKJIIOUYEeHUI O aHAJIOTHUH;

— pa3bupaTh AOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHHUH (IPSAMBIE U OT MPOTHUBHOIO), IPOBOJINUTH
CaMOCTOSITEJIBHO HECJIOXKHBIE [IOKA3aTEeJIbCTBA MAaTEeMAaTHYECKUX (PAKTOB, BBICTPAMBATH apryMEHTAlHIO,
MPUBOJUTH IIPUMEPHI U KOHTPIPHUMEPHI; 0O0OCHOBBIBATH COOCTBEHHBIC PACCyIKICHMUS;

— BBIOMpATH CIIOCO0 pemieHust yudeOHOU 3aa4un (CpaBHUBATHh HECKOJIBKO BapMAHTOB PEIICHUsS, BEIONPATh
Hanbosee MOAXOASIMIC y4éTOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccnenoBaTeNnbCKue JEHCTBUS:

— HCITOJIb30BATh BOIPOCHI KaK MCCIENOBATEIbCKUN WHCTPYMEHT MO3HaHUsS; (POpMyInpoBaTh BOIPOCHI,
(pukcupyromue nporuBopeune, NpodieMy, CAMOCTOSITEJILHO YCTaHABINBATh HCKOMOE U TaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apIyMEHTUPOBATh CBOIO IIO3ULIMIO, MHEHUCE;

— MPOBOJUTEL [0 CaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIH OSKCIEPUMEHT, HEOOJIbIIOe
HCCJIEIOBAHNE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY
co0oii;

— CaMOCTOSITCIILHO (POPMYTUPOBATH OOOOIICHUS U BHIBOIBI IO PE3yjbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
HCCIEeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOJYYSHHBIX PE3yJIbTAaTOB, BHIBOJOB U 000OIIIEHHUN;

— MPOTrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIlECCa, a TaKKE BBIABUTATH MPEIAMNOJIONKECHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unhopmarnmeit:

— BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(POpPMAIUH, TAaHHBIX, HEOOXOJMUMBIX JJIs PELICHUS
3aJ1a4H;

— BBIOMpATh, aHAIIU3UPOBATh, CACTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIHIO PA3JIMYHBIX BUIOB
u (opMm mpencraBiieHUs;

— BbIOMpaTh GopMy IMpeacTaBieHuss MHOOPMALMKU M WIUIIOCTPUPOBATH pelllaeMble 3aJadyu CXEeMaMH,
JuarpaMMaMH, HHOHM rpauKoi M uX KOMOWHAIUSIMU;

— OLICHMBATh HAAEKHOCTh HWHGOOPMAIIMM IO KPUTEPHSIM, NPEAI0KEHHBIM  yYHUTEJIEM WM
chOpMYJIMPOBAHHBIM CaMOCTOSITEIILHO.

2) Vuusepcanvlivie KOMMYHUKAMUGHBIE OCliCEUs 00eCneuusaiom chopmuposanHocms COYUALbHbIX HABBIKOG
obyuarouuxcsi.

OO01enue:

— BOCIIPHHUMATE U (DOPMYIIUPOBATH CY>KJIEHHUSI B COOTBETCTBHUH C YCIIOBUSIMHU M LIEJISIMHA OOIIEHUS; SICHO,
TOYHO, FPAMOTHO BBIPa’kaTh CBOIO TOUKY 3PE€HUs B YCTHBIX U IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO4Y
pelIeHus 3a1aui, KOMMEHTHPOBATh MOJYYSHHBIH pe3ynbTarT;

— B X0J€ O0OCYXJIEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, IIPOOJIEMBbI, perraeMomn
3a/]a9¥, BRICKA3bIBaTh UJAEH, HAIlEJI€HHBIC Ha MONCK PEIISHUST; COIIOCTABISITh CBOU CYKAECHUSC CYKICHUSIMHU
IPYTUX YYaCTHHUKOB JHajora, OOHapyXHWBaTh pa3jIMdHe MW CXOJACTBO IIO3WULIMI; B KOPPEKTHOU (Qopme
(opmynmpoBaThs pa3HOIJIAacHUs, CBOU BO3PaKCHUSI;

— MIPEACTaBIISTh PE3yJIbTAThl PEIICHUS 3aJlauU, SKCIIEPUMEHTA, UCCIEN0BaHUs, IPOEKTA; CAMOCTOSITEJILHO
BBIOMpATh (pOpMaT BBICTYIUICHUS C y4ETOM 3a/a4 IIPE3EHTAIMH U1 OCOOCHHOCTEH ay AUTOPUH.

CoTpyaHHUYECTBO:

— TIOHWMATh U HUCIIOJIBH30BaTh MPEUMYIIIECTBAa KOMAaH/THOW U MHAUBHUIYaJIbHOU pabOTHI IPH PEIICHUH
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y‘-I€6HI>IX MaTCMAaTHUYCCKHUX 3aaay4,

— [OpUHUMATHh ICJIb COBMECTHOM JCSTCILHOCTH, MJIAHHUPOBATh OPTaHU3AIUI0O COBMCECTHOW pPabOTHI,
pacrpenesnsiTe BUABI padoOT, JTOTOBAapUBATHCs, 0OCYXKIAaTh IPOLIECC U Pe3yJIbTaT padOThl; 0000MIATE MHCHHS
HECKOJIbKUX JIFOJICH;

— Y4Y4acTBOBaTh B IPYNIIOBBIX (PopMax padoThl (0OCYykKIeHUsS, OOMECH MHCHHUSMHU, MO3TOBBIC IITYPMBI U
JIp.); BBIIOJIHSITH CBOIO YacTh PaOOThI U KOOPIAHUHHUPOBATH CBOU JICUCTBUSI C JPYTMMH YJICHAMU KOMAaHJIbI;
OIICHUBATh KAUECTBO CBOCTO BKJIaaa B OOIMHN MPOIYKT MO KPHUTEPHAM, CHOPMYIUPOBAHHBIM yYaCTHHKAMH
B3aUMOJICUCTBUSL.

3) Vuusepcanvnvie pezyismugnsle oeticmeus 00ecneuusaiom@opmMupoSanue CMbICLO8bIX YCMAHOBOK U HCUZHEHHBIX
HABBIKOB TUYHOCIL.

CamoopraHusarusi:
— CaMOCTOSITeJILHO COCTaBJISITh IUJIaH, aJllOPUTM pEUISHUs 3aaadyd (WJIM ero 4acTh), BHIOMpaATh crocod
peureHuss ¢ y4€TOM MMEIOIIUX Cs PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh H
KOPPEKTHPOBATh BapUaHTHI peHICHUH C y4€TOM HOBOUW HH(MOPMAITHH.

CaMOKOHTPOJIB:

— BJAJETh CIIOCOO0AMU CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3yJIbTaTa pelIeHUs MaTeMaTHIeCKOU
3aa4u;

— [OpeaBUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEIICHUHU 3aJa4d, BHOCHTH KOPPEKTUBHI B
JIeSITEJILHOCTD Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

— OIICHHBAaTh COOTBETCTBHE pe3yJibTaTa ASSATSIBHOCTH IOCTABJICHHOMW LM U YCIOBHSIM, OOBSCHSATH
NPUYUHBl JOCTHI)KCHHUS WJIM HEIOCTVIKCHHS LEJIW, HAaXOAWUTh OMIMOKY, JdaBaTh OLCHKY NPHOOPETEHHOMY
OMBITY.

ITPEJIMETHBIE PE3YJIbTATDI

IIpeameTHBIE pe3yabTaTbl OcBOeHMsA Paboueil mporpamMMmbl MO MaTeMaTHKE IIPEICTaBJICHBI IO ToAaM
00ydeHHsI B CIECAYIOIIMX paszjaeiiaX MporpaMMbl B paMKaxX OTIEIBHBIX KypcoB: B 5—6 kjaccax — Kypca
«Maremartuka», B 7—9 kjaccax — KypCOB
«Anredpay», «I'eomerpus», «BeposiTHOCTh U CTATUCTHUKA .

Pa3zBuTHEe JIOTrMYECKMX TIPEACTAaBICHUH W HAaBBIKOB JIOTMYECKOTO MBIIUICHHUS OCYIIECTBISCTCS Ha
OPOTSHKEHUN BCEX JIET 00y4YeHHs B OCHOBHOMH IIIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. IIpenamnomnaraercs,
YTO BBIIIYCKHUK OCHOBHOW IIKOJIBI CMOXXET CTPOUTH BBICKAa3bIBAHUS M OTPHUIIAHHUS BBICKA3bIBAHUIA,
pacrno3HaBaTh NUCTUHHBIE U JIOXXHBIE BBICKA3bIBAHUSI, IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI, OBJIAJICET
HOHSITUSIMH: OIIpeAeJIeHHE, aKCHoMa, TEOpeMa, JI0Ka3aTelIbCTBO — M HAYYHUTCS HUCHOJIB30BAaTh UX HPH
BBITTOJTHEHUH YYEOHBIX U BHEY4YEOHBIX 3a/a4.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJTIACCBI

HEJN U3YYEHNA YUEBHOI'O KYPCA

Anrebpa sBISETCSI OJHHUM M3 OIIOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHa OOECIIEYHBACT HM3yUYCHHUE APYTHUX
JUCIHUIUINH, KaK €CTECTBEHHOHAy4YHOT'O, TaK M TyMaHUTAapHOIO IUKJIOB, €& OCBOEHHE HEOOXOJMUMO IJIs
MIPOJOJKEHUsI 00pa30BaHUs U B MOBCEIHEBHOM KN3HU. Pa3BuTne y oOydaromuxcs Hay4dHBIX HPEACTABJICHHUU O
MIPOUCXOXKJICHUN U CYIIHOCTH alreOpandecKux abcTpakuuid, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKoit
SIBJICHUM M MPOLIECCOB B MPUPOJE U OOIIECTBE, POJIM MAaTEMAaTHYSCKOTO MOJICJIUPOBAHUS B HAYYHOM MO3HAHUU U
B IPaKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAUYECTB MBIIIJICHUS, HEOOXOIUMBIX IS
ajanTalliid B COBPEMEHHOM IHM(ppoBoM obmiecTBe. V3ydeHue anreOpbl eCTECTBEHHBIM O0Opa3oM oOecredynBacT
pa3BuTHEe yMEHUs HaOJIOJaTh, CPaBHUBATh, HAXOJHUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIINLJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBEBIBATH CBOMW JIEWCTBHS U BBIBOJIBI, (DOPMYJIHMPOBATH YTBEPKIACHUSI.
OcBoeHHE Kypca anreOpsl 00ecnednBaeT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS] O0YYaroIIuXCcs: OHU HCIOJB3YIOT
JEAyKTUBHBIC M WHIAYKTHUBHBIC PACCYXIECHUS, 000OOIMIEHNEe M KOHKPETH3aIUio, a0CTParupoBaHUE W AHAJIOTHIO.
OOyueHue anreOpe mOpeanojaracT 3HAYUTCIBHBIH OO0BEM CaMOCTOSTCIBHOW JCITEIBHOCTH OOYYaFOIIUXCS,
IIO3TOMY CaMOCTOSITEJIBHOE pPEIICHHE 3a1ad €CTECTBEHHBIM 00pa3oM SIBISICTCS peajin3alueii esATeIbHOCTHOTO
MPUHIAIIA O0yYEeHUS.

B crpykType mnporpammbl y4eOHOro kypca «AireOpa» OCHOBHOM WIKOJIbBI OCHOBHOE MECTO 3aHUMAalOT

co/eprKaTeIbHO-METOANYECKUE TUHUHN: «YUncaa M BBIYMCICHUS»; «AIreOpandecKkue BBIPAKCHUS;
«YpaBHEHHS U HEpaBeHCTBa»; «DyHKIum». Kaxkaas U3 3TUX conepKaTeaIbHO-METOANYSCKUX JIMHUN pa3BUBAETCs
Ha MPOTSDKEHUHU TPEX JIET N3YyUECHUS KypCca, €CTECTBEHHBIM 00pa3oM IeperieTasich U B3aUMOAEHCTBYS C IPYTUMHU
ero JuHusiMu. B X04€ HU3YUCHHUsS Kypca O6y‘{a}OHlI/IMCH IPpUXOOAUTCA JTOTHYCCKU pacCyKaaTb, HCIIOJIB30BaTh
TEOPETUKO-MHO>KECTBEHHBIN SI3bIK. B CBSI3M € 3TUM 11€J1ecO000Pa3HO BKIIOUYUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, IIPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3elbl MaTEMaTHYECKOro o0Opa30BaHUS M CIIOCOOCTBYIOMINE
OBJIQJICHUIO OOYYalOUIMMHUCS OCHOB YHHUBEPCAJIBHOIO MaTeMaTHYECKOTO s3blKka. TakumM 00pa3oM, MOXKHO
YTBEPXKJ1aTh, YTO COJIEPIKATECIBHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpa» ABISIETCS €0 MHTETPUPOBAHHBIN XapaKTep.
Conepxanue JUHUH «YHHcCiIa M BBIYMCICHUSD> CIY>KHUT OCHOBOM JUISI JTaJlbHEHIIETO W3YYEHHUs MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS JIOTHYECKOTO MBIIUICHUs, (DOPMHUPOBAHUIO YMEHHUS I10JIB30BATHCS
aJITrOpUTMaMH, a TaKKe NPHUOOPETESHHUIO IPAKTHUYECKUX HaBBIKOB, HEOOXOJAMMBIX IS IOBCEIHEBHOW >KU3HM.
Pa3BuTHe MOHSITHS O YHCJIE€ B OCHOBHOMW IIKOJIE CBSI3aHO C PAallMOHAJIBHBIMH HHUPPALMOHAIBHBIMHA YHCIIAMH,
dopMHUpOBAaHUEM TIPEACTABICHUN O NEUCTBUTEIHLHOM 4YHCIE. 3aBeplHIeHHE OCBOEHHS YHCIOBOW IJIMHUU
OTHECEHO K CTaplieMy 3BeHY o0I11ero oopazoBaHUsI.

ConeprkaHue IByX alreOpandyecKkux JUHUM — «AnreOpandyeckue BbIPAKEHUs» U « Y pPaBHEHUS 1 HEPABEHCTBA»
cnocoOCcTByeT (POPMHUPOBAHUIO y OOyYaAIOMIMXCSI MAaTEMaTHYECKOro armapara, HEOOXOIMMOTO sl pEIICHUS
3aJ1av MaTeMaTHUKH, CMEXHBIX IIPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. B OCHOBHOM MIKOJIEe y4eOHBIN
MaTepuan TPYNOHUPYETCs BOKPYT pallMOHAJIBHBIX BBIpAXKEHHH. Anredbpa JIeMOHCTPUPYET 3HaAUCHHE
MaTEeMaTHUKH KakK sI3bIKa JUIS IIOCTPOCHHUS MaTEeMaTHYECKUX MOJEJEH, OIHMCAaHMs IMPOLIECCOB W SBIICHUH
peanpHOTO MHUpa. B 3agaum oOyueHust anreOpe BXOISIT TaK)Ke HajibHelilnee pa3BUTHE alrOPUTMHUYECKOTO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTH, OJIs1 OCBOCHHA KypcCa I/IH(bOpMaTI/IKI/I, N OBJIaZICHHUC HaBbIKaAMHU
JNEeNyKTUBHBIX paccyxiaeHuii. [IpeobpazoBaHne CHUMBOJBHBIX (OPM BHOCHUT CBOU cnenuPUUESCKHN BKIIAJ B
pa3BuUTHE BOOOpa’KEHMUSsI, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copnepxxanue (GYHKIMOHAJIBbHO-TpaUUECKON JIMHUW HAIEJICHO Ha IIOJIydeHWE IIKOJbHUKAMH 3HAHUH O
(yHKIMAX Kak BaKHEHIIIed MaTeMaTHIYECKON MOJAEIIH JJIsi ONTMCAHUS U UCCIICJIOBAHMSI pa3HOOOpa3HBIX IIPOIECCOB
U SIBIICHUI B IpUPOJie 1 o01iecTBe. M3ydueHue 3Toro marepualia CliocOOCTBYET Pa3BUTHIO Y O0yUYaIOIIUXCSl YMEHHUS
HCIIOJIB30BAaTh pAa3JIMUHbIE BBIPA3UTEIbHBIE CPEJACTBA S3bIKA MAaTEMaTUKH — CJIOBECHBIEC, CHUMBOJIMYECKHE,
rpaguydeckre, BHOCUT BKJIaJ B (POPMHPOBAHUE MPEJICTABICHUN O POJIM MaTEeMaTHUKH B Pa3BUTHU LMBUIN3aLUN U
KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CormacHo y4eOHOMY IulaHy B 7—9 kilaccax u3ydaeTcsi yU4eOHBIH Kypce «AJredpa», KOTOPBIH BKIIOYAET
CJHEAYIONINEe OCHOBHBIC pa3Jiesibl cojAeprkaHus: «Uuciaa u BBIYHCICHUS», «AJreOpanyecKkrue BbIPaKSHUS,
«YpaBHCHUS U HEPABCHCTBa», K DYHKITUN.

V4eOHBIA IIaH Ha H3y4YeHHE alreOpbl B 7—9 KjaccaXx OTBOJUTHE MEHee 3 y4eOHBIX YacOB B HEHCIIO B
TEeYEeHHUE KaXKJIOTO0 T'oJia 00yUYeHUsI, BCEro 3a Tpu roga ooydenns — He MeHee 306 ydeOHBIX 4acOB.

COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJJAM OBYYEHU )

7 knacc
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Panmonanpubie "ncoa

JlpoOu OOBIKHOBEHHBIC W JCCSATUYHBIC, IIEPEXOJ OT OJIHOW (QopMbI 3anucu Apoodeil k apyroii. I[loHsTHe
paIroHaIbHOTO YHCIIa, 3alIUCh, CPABHECHUE, YIOPSTOYNBAHNE PAIIHOHAIBHBIX YHUCEN. ApupMeTHIECKIE ACHCTBHS
C panmOHaJILHBIMA YHCJIaMu. PellieHne 3aqad u3 peajlbHOU MPaKTUKH Ha YacTH, Ha JpOOH.

CTeneHb C HATYpPaJIbHBIM MMOKa3aTeJeM: OIpPECIICHUE, TPeoOpa30BaHNUE BhIPAKCHUN HA OCHOBE OIPCICIICHUS,
3anuch 00IBIMMX ducell. [IponeHTsI, 3an1uch MPOIIEHTOB B BU/IE IPOOH U IpOOH B BUAC MPOIIEHTOB. TpH OCHOBHBIC
3aJayd Ha IIPOICHTHI, pEIICHUE 3a/iad U3
pearbHOW NpaKTUKH.

IIpuMeHeHre NprU3HAKOB JISTIUMOCTH, PA3JIOKEHHUE HAa MHOXKUTENU HATYpaJIbHbIX YHCE.

PeanpHBIC 3aBUCHMOCTH, B TOM YHCJIEC MpsiMasi U 0OpaTHass HPOHOPIIHOHAIIBHOCTH.

Anzebpauueckue evipajrceHus

ITepemMenHBIC, YHCIIOBOE 3HAYCHHUE BBIPAKCHHUS C IIepeMeHHOM. JlommycTuMple 3Ha4UeHUs II€PEMEHHBIX.
IIpencraBinenue 3aBUCHUMOCTH MEXJY BeJIHYMHAMH B Buae ¢Gopmyiibl. Bperaucienuss mno  Qopmynam.
IIpeo6Gpa3zoBanne OyKBEHHBIX BBIPAXKCHHUM, TOXKISCTBEHHO PaBHBIC BBIPAXKEHUSI, IPaBHUja MpeoOpa3oBaHUs CyMM
U OpOU3BEACHUN, IIpa-
BHJIA PACKPBITHUS CKOOOK U MPUBCACHUS MOMOOHBIX ClIaracMbIX.

CBoiicTBa CTEICHU C HATYpPaJIbHBIM MHOKAa3aTeJIeM.

OnHouneHbl W MHOTOWICHB. CtTeneHb MHorTowiceHa. Clio)KeHWE, BBIYHUTAHUE, YMHOXXCHHE MHOTOUICHOB.
DopMyIIbl COKPAIEHHOTO YMHOMEHHS: KBaApaT CyMMbI M KBaapaT pazHocTH. Dopmyna pa3HOCTH KBaJpaTOB.
PasnoxeHne MHOTOYJICHOB Ha MHOXXHUTEIH.

Ypasnenua

YpaBHEHHNE, KOPEHb ypPaBHEHUsI, IIpaBuiia MpeoOpa3oBaHUs yPaBHEHUs, PABHOCHJILHOCTH YPaBHECHHH.

JInHellHOe ypaBHEHUE C OJHON IIEPEMEHHOM, YMCJIO KOPHEHU JIMHEHMHOIO ypaBHEHUs, PELICHUE JIMHEHHBIX
ypaBHeHui. CocTaBiIeHHE YPAaBHEHUN MO YCIOBHIO 3ajaun. PerneHue TeKCTOBBIX 3a/1ad ¢ MOMOIIbIO YpaBHEHUIA.

JImHeliHOe ypaBHEHHE C ABYMsI IIEPEMEHHBIMHU U ero rpaduk. CucreMa ABYyX JIMHCHHBIX YpaBHEHHH C JIBYMs
IIEpeMEeHHBIMH. PelieHne cucteM ypaBHEHHH CIIOCOOOM MOACTAaHOBKH. [IprMepsl pemieHns TeKCTOBBIX 3a7ad C
NOMOIIbIO CUCTEM YPaBHEHUU.

Koopaunatel u rpadpuku. OyHKINU

Koopaunarta Toukn Ha mpsiMoi. UHCITOBBIE MPOMEXKYTKH. PaccTostHME MeXIy ABYMS TOYKaMH KOOPAUHATHOU
IPsSIMOM.

IIpsmoyronsHass cucremMa KoopawmHaT, ocu Ox u Oy. AOcmucca MW opAWHATa TOYKH Ha KOOPAWHATHOM
rockocTu. Ilpumeps! rpadgukoB,3aanubix Gopmysiamu. UreHue rpadukoB pealibHbIX 3aBucumocteil. [loHsTre
¢ysxunn. ['paduk pyakoun. CBoiicTBa pyukunii. JIlunetHas pyukmus, e€ rpaduk. ['paduk pyHKOUU y = [X |.
I'pacduyueckoe penieHne TMHEHHBIX YPaBHEHUN U CUCTEM JUHEWHBIX ypaBHEHUHN.

8 xiace

Yucna u eviuucnenus

KBagparueiii kopenr u3 uuncina. [lonsitne 006 wuppanmoHadIbHOM uucie. JlecsITUUHBIE TPHUOIMKESHUS
UppanuoHAIBHBIX uYHces. CpoiicTBa apu(METHUYECKHX KBaJIpPaTHBIX KOPHEH M UX TMPHUMEHEHHE K
IpeoOpa30BaHUIO YUCIOBBIX BBIPAYKCHUHN U BBIUUCIICHUSIM. JleliCTBUTEIBHBIC YHCIIA.

Crenens ¢ LenabIM Iokas3areneMm u €€ csoiictsa. CTaHgapTHas 3allMCh YUCTA.

Anzcebpauueckue evipajrceHus

KBanpatHbiii TpEXUWICH; pa3iIoKEHUE KBaJIPAaTHOTO TPEXUIICHA HA MHOYKUTEIIH.

Anrebpanyeckast 1po0s. OCHOBHOE CBOWMCTBO alreOpamyeckoil npoou. CiokeHHue, BBIYUTAHUES, YMHOXKCHUE,
JIeJICHUE anrebpandeckux JpoOeil. PamuoHabHBIC BBIpaXXCHUS U UX IIpeoOpa3oBaHUEC.

Ypasnenusa u nepasencmea

KBanpartHoe ypaBHeHue, ¢popmylia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHUH,
CBOAAIINXCS K JUNHEHWHBIM U KBaJpaTHBIM. [IpocTeiime 1poOHO-pannoHaJIbsHbIe YPaBHEHUS.

I'paduueckas mHTEpHpEeTAllNS yPAaBHEHUH C IBYMS HNEPEMEHHBIMHH CHUCTEM JWHEHHBIX ypPaBHEHHU C JIBYMs
nepeMeHHbIMU. [IpuMepsl pelieHns CUCTEM HEJIMHENWHBIX YPaBHEHUH C ABYMsI HEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a7a4 ajlreOpamdecKuM CIIOCOOOM.

YuciioBble HEPAaBEHCTBAa UM UX cBoicTBa. HepaBeHCTBO ¢ OHONW NEepeMEHHOW. PaBHOCHIBHOCTH HEPABEHCTB.
Jluaeiinble HEpaBEHCTBA C OIHON mepeMeHHONH. CHUCTEMBI IMHEHHBIX HEPABEHCTB C OJHON MEePEeMEHHOM.

Dynkyuu

ITonsitne pynknuu. O6acTs OnpeieeHNs] 1 MHOXKECTBO 3HaueHU (pyHKmuu. CriocoOsl 3ananust QyHKIIMN.

I'padpuk pyskunn. UreHne cBOUCTB QyHKOHH 110 €€ rpaduky. [Ipumeps! rpadukoB GyHKIINH, OTpaskaroNIuX
peanbHbIE MPOLECCHI.

DyHKIIAH, OTICHIBAIONINE TIPSIMYIO U OOpaTHYIO MPOTIOPLHHOHAIBHEIC 3aBUCUMOCTH, WX TpaduKH.

Dynkuun y =x%, y=x°, y =x, y=|xi.



I'pacuueckoe pemmenne ypaBHEHUH M CHUCTEM ypaBHEHHH.

9 kiacc

Yucna u evluucienus
JleficTBUTENbHBIE KA

PammmonanpHble ynciia, HppaloOHaIbHBIC YHCIIAa, KOHEYHBIE U OSCKOHEUHBIC AeCSITHUHBIC ApoOr. MHOXKECTBO
JICHUCTBUTEIIFHBIX YHUCEN; NCHCTBUTEIIBHBIC YHCIa KaK OCCKOHCYHBIC NeCATUIHBIC ApoOu. B3anMHO omHO3HAYHOE
COOTBETCTBHUE MEXKJAY MHOXKECTBOM J€UCTBUTEIJIbHBIX YUCEI U KOOPAUHATHOU IPSIMOU.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEN, apU(PMETHUCCKUE NCHCTBUIC ACHCTBUTEIHHBIMU YHCIIAMU.
W3mepenms, TPUOIKCHUS, OLCHKH

Pa3sMepsr 00BEKTOB OKPYIKAIOIIETO MUPA, UTUTSIIBHOCTHh MPOIIECCOB B OKPY’XKAIOIIEM MHUpE.

HpI/I6J'II/I)KéHHOC 3HAQYCHHUC BCIIMYHWHBI, TOYUHOCTbH HpI/I6J'II/DKeHI/IH.OprFJ'IeHI/Ie YHUCCII. HpI/IKI/IﬂKa n OICHKa
pe3yJIbTaTOB BBIUUCJICHUM.

Ypasnenusn u nepasencmea
YpaBHEHHUS ¢ OJJHON IEPEMEHHON

JIuneiliHoe ypaBHeHUe. Pelmenue ypaBHeHUN, CBOASAIIUXCS K IMHECHHBIM.

KBanparHoe ypaBHeHume. Pemenue ypaBHEHHUN, CBOASMINMUXCS K KBaJpaTHBIM. bHKBaJapaTHOEe ypaBHEHUE.
ITIpumepsl pelieHUss ypaBHEHUM TPETheil U YETBEPTOU CTEIIEHEH PAa310KEHUEM Ha MHOKUTEIIU.

Pemenre ApoOHO-pallMOHATIBLHBIX YypaBHCHHN. PemieHue TEKCTOBBIX 3ajlad alireOpanydecCKuM

METOJOM.
CucteMmbl ypaBHEHUH

VYpaBHeHUE C JIBYMsI NIEpeMEHHBIMH U ero rpaduk. PemieHue cucrteM NBYX JMHEHHBIX ypPaBHEHUU C JBYMs
nepeMeHHbIMU. Pelenne cucteM OIByX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEMHOE, a APyroe — BTOPOU CTENEHH.
I'pacdmaeckast mHTEpHIpEeTALINSI CUCTEMBI YPaBHEHHI C ABYMSI II€PEMEHHBIMH.

PemieHue TEKCTOBBIX 3ajad ajreOpandecKUM CIOCOOOM.
Hepasenctsa

YHuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemienue aMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PeunieHue cUCTEM JIMHEMHBIX HEPABEHCTB C OJHOU
nepemenHoii. KBanpatHbeie HepaBeHcTBa. I'padmueckas nHTEpHIpeTanus HEpaBeHCTB U CUCTEMHEPABEHCTB C
ABYMs TIEpEMEHHBIMHU.

Dynkyuu

KBanparuunas pynknus, e€ rpaduk u cBoiicrea. [lapadosia, KoOOpAUHATHI BEPIINHBI 11apadoJibl, OCh
CUMMETPHUH NapaOoIIbL.

I'padukn dyHKIIHN:

y =kx, y = kx + b, yzg,y =,y =k, y=|x| u ux cBoiicTsa.

Yucnoevle nociedosamenbHocmu

Onpenenenne 1 cocoObl 3aJaHUS YMCIOBBIX MOCIIENOBATENbHOCTEH

IToHsiTHe YHCIOBOW MOCICAOBATCIBHOCTH. 3aJaHHE IIOCIICIOBATCIFPHOCTH pPEKyppeHTHOU dopmyliod u
dopmynioi n-ro 4ieHa.
Apupmernyeckas U reoMeTpUYecKas MpOrpeccun

ApudmMeTndeckast 1 reoMeTpuueckas nporpeccuu. @opmMyIrbl 7-T0 YjieHa apu(PMETHUIECKON U TeOMETPUIECKOMN
NpPOrpeCcCUil, CYMMBbI NEPBBIX 71 YJIEHOB.

N3o06paxenne dYIeHOB apUPMETHUECKOW W TEOMETPUYSCKOM MPOrpecCHid TOYKaMH Ha KOOPIAWMHATHON
MJI0CKOCTH. JIMHEHHBINA U SKCHOHEHUHAIbHBINA pocT. ClI0XHBIE MPOLIEHTHI.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOUYEM ITIPOI'PAMMBI KYPCA (11O
I'OJAM OBYYEHMUS)

OcBoeHue y4eOHOTro Kypca «Anredpa» Ha YpOBHE OCHOBHOIO OOIIEero oOpa3oBaHHs JTOJKHO oOecnedynBaTh
JIOCTVDKCHHE CIICTYIONIUXIIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 kJj1acc

Yucna u evivucienus
— BEIITOIHATE, cOYeTas yCTHBIC U MUChbMEHHBIC MTPUEMBI, apU(PMETHUCCKUE NCHCTBHUS C PAllMOHATILHBIMU
YUCIIAMHU.
— HaxonuTs 3Ha4eHUS YHCIOBBIX BBRIPAKCHUI; IPUMEHSITH pa3HOOOpa3HbIe CIOCOOBI U TPUEMBI BEIYUCICHUS
3HAYCHUM NPOOHBIX BBIPAXKCHUI, CONIepKaIIUX OOBIKHOBEHHBIC U JICCATUYHBIC TPOOH.
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— ITepexoanTh OT OJHOW (OPMBI 3aNHUCH YHCET K Apyrou (ImpeoOpa3oBBIBATh JNECIATUYHYIO ApOoObh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JCCITUIHYIO, B YACTHOCTH B O€CKOHEUHYIO JISCATUIHYIO IPOOBb).

— CpaBHUBATh U YIIOPSAOYUBATh palMOHAJILHBIC YHCIIA.

— OKpyrJIsATh YHUCIA.

— BBIMONHATE NPUKUIAKY M OIEHKY PE3yJIbTaTa BRIYMCICHNUM, OIIEHKY 3HAYEHHUI YHMCIIOBBIX BBIPAKEHHUM.
BrinonHATh AeHCTBUA CO CTENEHSIMU C HAaTypaJlbHBIMU MMOKa3aTEJIsIMU.

— ITpuMeHsITH IPU3HAKH ASIUMOCTH, PA3JI0KECHNE HA MHOXHUTEIINHATYPAITBHBIX UHCE.

— PemaThs mpakTUKO-OPHUEHTHPOBAHHBIC 3a/1a9H, CBA3aAHHBIEC C OTHOIIIEHUEM BEJIMYHH, TPOTOPIHUOHAIBHOCTHIO
BEJIMYWH, MIPOIIEHTAMH; MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1ad C y4ETOM OTPaHUYCHHUH, CBA3aHHBIX CO
CBOMCTBaMH paccMaTpHUBaeMbBIX OOBEKTOB.

Anzebpauueckue evipasicenus

—  Hcnonp3oBaTh anreOpanvecKyr0 TEPMUHOJOTHIO U CHUMBOJIHKY, MPUMEHATH €€ B MPOIECCE OCBOCHMUS
y4eOHOTO MaTepuania.

—  Haxoaute 3HaueHHs1 OYKBEHHBIX BBIPAKEHUIN MTPH 3aIaHHBIX 3HAYCHUSAX MTE€PEMEHHBIX.

—  BuIMoaHATH TIpeoOpa30BaHHUs IEJIOTO BBIPAKCHHUS B MHOTOWICH TMPHBEICHHUEM IOJOOHBIX ClIaTaeMBbIX,
pacKkpbhITHEM CKOOOK.

—  BBIOTHATH YMHOKEHHE OJHOYJICHA Ha MHOTOWIEH M MHOTOWICHA Ha MHOTOUIEH, MIPUMEHATE (OPMYITBI
KBajJpaTa CYMMbI M KBaJpaTa Pa3HOCTH.

—  OcCyIIeCTBISITE pa3IoKEHHE MHOTOUWIEHOB Ha MHOYHWUTEIU C MOMOIIBIO BBIHECEHHS 3a CKOOKH OOIIero
MHOJHUTEJIs, TPYNITUPOBKH CJllaraeMbIX, IPUMEHEHHsT (POPMYJI COKPAIIEHHOTO YMHOKCHHUSI.

—  TlpuMeHsATH TpeoOpa3oBaHUs] MHOTOWICHOB I PEIICHHS Pa3IMYHBIX 3a7ad U3 MaTeMaTHKH, CMEXKHBIX
MPEIMETOB, U3 PealbHON MPAKTHUKH.

— Hcronp30BaTh CBOWCTBA CTEIIEHEHW ¢ HATYPAIBHBIMHU MOKa3aTeIISIMH I TIPEOOpa30BaHMsT BbIPAKEHMIA.

Ypasnenus u nepasencmea

—  Pemars JWHEHHBIE YpaBHEHHS C OJHONW TEPEeMEHHOM, TPUMEHSs TpaBWiia IEepexoja OT HCXOIHOTO
YpaBHEHHUS K PABHOCHIBHOMY eMy. [IpOBepsITh, SIBIISIETCS JIM YHUCIIO KOPHEM ypaBHCHHUA.

—  TlpuMmeHsATH rpaduUeCcKUe METOIBI TIPU PEIICHUH JUHEHHBIX YPABHEHUM U UX CHCTEM.

— I[TonGupaTh npuUMepHI Nap YUCE, IBIISTFOIINXCS PEIICHUEM JIMHEHHOTO YpPaBHEHUSI C IBYMsI IEPEMEHHBIMH.

—  CTpouTh B KOOPJHUHATHOM MIIOCKOCTH rpaduK JUHEHHOTO YpaBHEHUS C ABYMs TIEPEMEHHBIMH; IMOJIB3YSCh
rpauKOM, IPUBOAUTE IPUMEPHI PEIICHUS yPaBHEHUS.

—  Pemars cUCTEMBI IBYX JHHEHHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMHU, B TOM YHCJIE TpaPUUIECKH.

— CocTaBisiTh U peuaThb JIHUHEHHOEe YpPaBHCHHUC NI CUCTECMY JTUHCEHHBIX ypaBHeHI/Iﬁ no yCJIOBHUIO 3a1a4Hu,
HUHTCPHIPETUPOBATH B COOTBETCTBUU C KOHTCKCTOM 3aJlavdn HOJ'Iy‘IeHHBIﬁ pe3yJsibTar.

Koopounamut u zpagpuxu. @ynkyuu

— I/I306pa)KaTI> Ha KOOpZ[PIHaTHOfI HpHMOfI TOYKH, COOTBCTCTBYIOUIIHNC 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTPE3KH, UHTCPBAJIbI; 3allTUChIBATH YHCJIOBbIC IIPOMECIKYTKHU HA aJ'Il"e6paI/ILICCKOM A3BIKEC.

—  OrmeyaTh B KOOPJAWHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJHHATaM; CTPOUTH rpadHKH JTUHEHHBIX
dyuakuuit. Ctpouts rpaduk QyHKIuU y = | X |.

—  OnwucelBaTh C NOMOIIBK (DYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYHHAMH: CKOPOCTh, BpeMsl,
paccTosiHHe; [IeHa, KOJIUYEeCTBO, CTOMMOCTB; IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM pabOThI.

—  Haxonutek 3HaueHHe GYHKIUH 10 3HAYCHHIO € apryMeHTa.

— ITonumaTe rpadudecKuil Crrocod NpeICTaBISHHUS U aHAIn3a HHPOpMaITUH; U3BJIEKATh U MHTEPIPETUPOBATH
nHGOPMAIHIO U3 TPa@UKOB pPEaTbHBIX MMPOIECCOB U 3aBUCHUMOCTEH.

8 ki1ace

Yucna u evluucienus

— HWcnonb3oBaTh HadajldbHBbIE MPEACTABJIEHHUS O MHOXECTBE AEWCTBUTEJILHBIX 4YHCEN Ui CpaBHEHUS,
OKPYTJICHHS U BBIYUCICHUN;, H300paXkaTh IEHCTBUTEIIbHBIC YHC/Ia TOYKAMH Ha KOOPAWUHATHOU MPSIMOMU.

—  IlpuMeHsTH NOHATHE apU(PMETHYECKOr0 KBaJPATHOT'O KOPHS; HaXOJWUTH KBAJpaTHbIE KOPHH, HCIIOJIb3YS
IpHu HEOOXOMMMOCTH KaJbKYJISITOP; BBIIOJIHATH MPEoOpa30BaHMUs BBIPAXKCHUM, COASpKAINX KBaJIpaTHBIC KOPHU,
HMCIIOJIb3Ysl CBOMCTBA KOPHEM.

— Hcnomb30BaTh 3aMMCH OOJBIIUX U MAJBIX YHCEJ C TOMOIIBIO JISCITUUHBIX Apodeit n crenenen uyucia 10.
Anzebpauueckue evipajriceHus

— HpI/IMeHHTB IIOHATHUEC CTCIICHHM C NOCJIbBIM IIOKAa3aTcJICM, BBIIIOJIHATH HpeO6pa3OBaHI/IH BBIpa)KeHPIfI,
coacpxKamux CTCIICHU C OCJIBIM ITOKAa3aTCJICM.

— BBINONHATE TOXASCTBEHHBIE MPeoOpa3oBaHUsI pallMOHAIBHBIX BBIpAXKCHUW HAa OCHOBE IPaBWJI ASHCTBUU
HaJ MHOTOYWICHAMH U alreOpandecKuMH JPOOsSMH.
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— PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOYXKHUTEIIH.

— I[IpumensTh npeoOpa3oBaHMsT BBIPAKEHHUH JUISI PEIICHUSI PA3JIMYHBIX 3a7a4 W3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PEATTbHON MPAKTHUKH.

YPaBHEHM}l u Hepaeencmea

—  Pemars nuHelHbIC, KBagpaTHBIC YPABHEHHUS U PAIlMOHAJILHBIC YPABHEHUS, CBOISIIINECS K HUM,
CHUCTEMBI IBYX YPaBHEHHUIl C NIBYMsI IE€PEMEHHBIMU.

—  IIpoBoauts mpocreiline UcciaeoBaHus YPaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C
pUMEHEeHHEeM IpadUUeCcKUX NpeacTaBiIeHui (ycTaHaBINBaTh, UMEET JIU YpPaBHEHHUE WJIM CUCTEMa
YpPaBHEHUH pEUICHUs, €CIIH UMEET, TO CKOJIBKO, U TIP.).

—  IlepexoauTs OT CI0BECHOU (hOPMYIHPOBKHU 3a4a49H K €€ anreOpandeckoii MOAEIIH C TOMOIIbIO COCTABIICHUS
YpaBHEHHSI WIJIM CUCTEMbl yPaBHEHHH, WHTEPIPETHPOBATH B COOTBETCTBHUU C KOHTEKCTOM 3aJa4d ITOJIyYCHHBIN
pe3yJibTar.

— IIpnMeHsSITh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIs CPABHEHUS, OLICHKH; PEIIAaTh JMHEHHbIC HEPABEHCTBA C
OJTHOW TIEPEeMEHHON W WX CHUCTEMBI; JaBaTh IpaUUEcKyr0 HIIIIOCTPAIIMI0O MHOXKXECTBA PEIICHWH HEpaBEeHCTBA,
CHUCTEMBI HEPaBEHCTB.

Dynkyuu
— I[TorHumate W UCHOJB30BaTh (PYHKUIMOHAIBHBIC IIOHSATHUS H SI3bIK (TEPMHUHBI, CUMBOJHNYECKHE
0003HaYCHUs); ONPEeaeIIsITh 3HaueHHe (QYHKIHUH 10 3HAYCHHUIO apryMeHTa; ONpPeAeisiTh CBOMCTBAa (PYHKIIUH I10 &
rpaduky.
— Ctpouts rpaduKu dJIeMEHTapHBIX (PYyHKIHH BHAA
k
X

y==,y=x>,\v=x,y= Vx,y= X |; OUCBIBATH CBOWCTBA YMCIIOBOM ¢yaKOHU 110 €€ TpaduKy.

9 kJacc
Yucna u évtuucienus
— CpaBHI/IBaTB n yHOpSI,Z[O‘II/IBaTL paL[I/IOHaJ'IBHLIC n I/IppaLII/IOHaJ'IBHLIC qucia.

b BrimoausTe apI/I(bMeTI/I‘IeCKI/Ie I[CﬁCTBPIS[ C panvOHAJIbBHBIMU 4YHUCJIaMH, cOoUY€Tass YCTHBIC W IMMCBbMCHHBLIC
HpI/IéMLI, BBITIOJIHATH BBIYUCJICHUSA C UPppAIUOHAJIbHBIMHU YUCJIIAMU.

—  HaxoauTe 3Ha4YeHHs CTENEHEW C IeIbIMM MOKa3aTeIsIMM M KOPHEH; BBIYMCIATH 3HAYCHUS YHCIOBBIX
BBIPpAKEHUU.

— OKpyraaTh AeHCTBUTEIbHBIC YHCIIA, BEINOIHITh NPUKUAKY pe3yJibTaTa BBIYUCICHHUN, OIEHKY YHCIIOBBIX
BBIPpAKECHUU.
Ypagnenus u nepasencmea

—  Pemarp nuHeiiHbIle M KBaJapaTHBIE ypaBHEHHWS, YPaBHEHHUs, CBOJSIIIMECS K HHUM, IpocTeiiine JIpoOHO-
pauMoOHaIbHbIE YPAaBHEHMUS.

—  Pemarp cucteMsl ABYX JIMHEHHBIX ypaBHEHHH C JBYMsl IIEPEMEHHBIMU U CHCTEMBI JIBYX ypaBHEHUM, B
KOTOPBIX OJJHO YpaBHEHHUE HE SIBJISICTCS JTUHEHHBIM.

— PemraTs TekCcTOBBIE 3a/1aUH alreOpandecKuM CIOCOOOM C TIOMOIIIBIO COCTABIICHUS] YPABHEHUS UJIN CUCTEMBI
JIBYX YpPaBHEHHH C IByMsI I€pEMEHHBIMU.

— IIpoBoauTe npocTeilne UCCael0BaHusl YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM 4HHCJIE C NIPUMEHEHUEM
rpauydecKkux IpejcTaBiIeHnil (yCTaHaBJIMBATh, UMEET JIM ypaBHEHHE WJIM CHUCTEMa ypPaBHEHUW pEUICHUs, €CIU
HMEET, TO CKOJIBKO, U TIp.).

— Pemats auHeliHBIC HCPaBCHCTBA, KBaJApaTHbBIC HCEPABCHCTBA, I/I306pa)KaTI> peUICHUEC HCEPABCHCTB Ha
YHCJIOBOM HpﬂMOﬁ, 3aIlCbiBaTh PCIICHUE C TIOMOIIIBO CUMBOJIOB.

— Pemats cucTeMbl THHEHHBIX HCEPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKJIIOYAIOMINEC KBaAPAaTHOC HEPABCHCTBO,
I/I306pa)KaTI> pelICHUEC CUCTEMbI HEPABCHCTB HA YHCIIOBOM HpﬂMOﬁ, 3aMuchiBaTh peUICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Hcnonb3oBaTh HepaBEHCTBA IPHU PEIICHUH PA3JIMYHBIX 3ajad.
Dyukyuu
— Pacrio3naBarhe pyHKIIMM N3yYEHHBIX BUAOB. [ToKa3pIBaTh CXeMAaTHYECKHN PACIIOIIOXKEHUE HAa KOOPAUHATHOM
TJTOCKOCTH TpadHuKOB
k
byukuuii Buna: y = kx, y = kx + b, y =7

,y=ax2 + bx + cy=x,y=+/x,y= P | B 3aBUCHMOCTH OT 3Ha4YCHUU KOI(PPHUIIMSHTOB;, ONUCHIBATH

cBolicTBa (DYHKIUH.
Ctpouth B H300pakaTh CXeMaTHYECCKU TPaPHUKH KBAJIPATHIHBIX
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— GYHKIIUH, OMMUCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIHNU MO UX TpaduKaM.
— Pacno3HaBaTh KBagpaTHYHYIO (QYHKIHIO 110 (GOPMYJIC, IPUBOIUTH IIPUMEPHI KBAJIPATUYHBIX (PYHKIIUNA U3
peanbHOM XU3HU, PU3UKH, TEOMETPHH.
Apugpmemuueckan u zeomempuueckas npozpeccuu
—  Pacnio3HaBaTh apu(pMETHYECCKYIO U T€OMETPUUYCCKYIO IIPOTPESCCUU MPU Pa3HBIX CIIOCO0aX 3aaHUS.

—  BBIMOJHATH BEIUHCIICHUS C NCTIOJIB30BaHHUEM (hOPMYJI N-TO YiIeHa apU(PMETHISCKON U T€OMETPHUIECKOH
OPOrpecCcuil, CyMMBI IEPBBIX N YJICHOB.

— H306pa)KaTB YJICHBI ITOCJIICAOBATCIIBbHOCTHU TOYKAaMM Ha KOOpHHHaTHOﬁ IIJTIOCKOCTH.

— PenraTe 3aga4un, CBsI3aHHBIC C YUCIIOBBIMH ITOCJIEOBATEILHOCTAMH, B TOM YHCJIE 3aJa9H U3 PeaJbHOM
KU3HU (C UCITOIB30BAaHUEM KaJIBKYJISITOPA, MU(PPOBBIX TEXHOJIOTHH).
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TEMATHUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHHA)
7 kjacc (0YHas U 0YHO-3204HasA (PopMBI 00yUeHUS)

He mexee 102 u)

PannonanpHbIe YnCca

JEeHCTBUSA C palliOHATbHBIMHU YHCIaMU.
CpaBHeHHe, yIopsiIOYUBaHUEPAITHOHAIBHBIX
4qucell.

CreneHs ¢ HaTypaJIbHBIM IIOKAa3aTeJIEeM.
PemreHrie OCHOBHBIX 3a71a4 HaJIPOOU, IPOIIEHTHI
U3 peaJIbHON NMPaKTHUKU.

ITpu3HakM AETMMOCTH, PA3I0KeHH Ha
MHO>KHTENIN HaTypPAIbHBIX YHUCEI.

Peansabie 3aBucuMoctu. [Ipssmast u o6paTHas
OPONOPIHUOHATBHOCTH

Ne Kosmmuect [Tnarupyemble BUIBI ya4eOHOM
Temsl ypokoB OCHOBHOE coJiepaKaHUE
n/n BO 4aCOB JIESITEITBHOCTH 00YYarOIIIXCS
1 Yucna u BBIYUCIICHHUSA. 25 ITonsiTHe panroHanbHOro yucia. Apudpmerndeckue | CHcTeMaTH3MPOBATH M 00OTaIATh 3HAHUS 00

OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHUBATh U YIIOPSAOYUBATEH APOOH, TPeoOpa3oBhIBas
IIPU HEOOXOAUMOCTH NIECATUIHBIE IpOOH B
OOBIKHOBEHHBIE, OOBIKHOBEHHEBIE B JIECATUYHEIC, B
YaCTHOCTH B OECKOHEYHYIO IECITUYHYIO IPOOB.
[IpuMeHsTh pa3HOOOpa3HbBIE CIIOCOOBI M MTPUEMBI
BBIYHUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHHM,
copepx)amux OOBIKHOBEHHBIE U ACCATUYHBIC TPOOH:
3aMEHSITh IPU HEOOXOIMMOCTH AECATUIHYIO APOOH
OOBIKHOBEHHOW N OOBIKHOBEHHYIO NECSITUYHOMU,
OpUBOJUTE BBIpaXKeHHEK popme, Haubosee
yIOOHOU 1JIsT BEIYHCIIEHUH, TPeoOpa30BEIBAaTh
NpoOHBIEC BEIpAKSHHUS HA YMHOXXEHHE H JeJICHUE
JECSITUYHBIX Ipo0eil K ASHCTBUSIM C LEIBIMHU
YHCIIaMU.

[TpuBOANTH YHCIOBBIE U OYKBEHHBIE IPIMEPHI CTETIEHUC
HaTypaJIbHBIM ITOKa3aTeJIeM, OOBSICHSSI 3HAYCHUS
OCHOBaHMS CTEIICHHU U MOKa3aTelsl CTeIIeHH,
HaXOIMWTh 3HAYEHUS CTeNeHelr Buga a” (a — nroboe
palMoHAIILHOE YHCIIO0, 1 — HATYpPaJIbHOE YHCIIO).
IToHnMaTh CMBICH 3aITUCH OOJIBIIINX YUCEN C
TMIOMOIIBIO IECATUYHBIX APOOEH U cTereHei yncia
10, IpUMEHSATHUX B pEaJIbHBIX CUTYaIHsIX.
IIpuMeHsTE IPU3HAKU AEITMMOCTH, PA3IIOXKECHUS
Ha MHOXXHTEJIN HaTypPaJIbHBIX YHCEII.

PemraTte 3agaun Ha 9acTH, IPOLIEHTHI, IPOIIOPIINH,
Ha HaXO0XJIeHUEe ApoOu (IpOIEeHTa) OT BEIUINHBI U
BEJIMYMHBI 10 €€ npobu (MPOLSHTY), ApOoOH
(mpoieHTa), KOTOPBIH COCTABIISIET OJJHA BEJIUYUHA OT
npyroi. [lpuBonuts, pa3dbuparh, OLlEHUBATH
Pas3IMIHbIC PECIICHUS, 3alIUCH peH_IeHI/lﬁ TEKCTOBBIX
3amad.

PacriozHaBaTh ¥ OOBACHATH, OUPASICh HA
OIpeeIeHHUs, IIPSIMO MIPOIIOPIIHOHATIEHEIEC U
00paTHO NPONOPIHUOHAIBHEIC 3aBUCHMOCTH MEXIY
BEJIMYUHAMU; TPUBOIUTE PUMEPHI ITUX
3aBHCUMOCTEH U3 pealbHOTO MHUpa, U3 APYTrUX
y4eOHBIX OPEAMETOB.
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PemaTth NpakTHKO-OPUEHTHPOBAHHbBIC 3a/1a4H Ha
ApOoOH,IPOLIEHTHI, IPAMYIO U OOpPaTHYIO
MIPONOPUHOHAIBHOCTH, MPOIOPIUHU

Aurebpandeckne BRIPaXKeHHS 27 bykBenHsbIe BoIpakeHus1. IlepemeHHbIe. OBnaaeTs anredpandeckoii TEepMUHOJIOTHEH 1
JlonmycTuMbIe 3Ha4Y€HUS IEPEMEHHBIX. CHUMBOJIUKOH, IPUMEHSTH ¢€ B IIPOLIECCE OCBOCHUA
DopMyIIbI. y4eOHOro MaTepHala.

ITpeo6pa3zoBanne OyKBEHHBIX BBIPAXKCHHH, Haxonute 3Ha4eHnst 6yKBEHHBIX BBIpKSHUI NIpu

pacKpbITHE CKOOOKHU MPUBEIEHNE TTOTOOHBIX 3aJaHHBIX 3HAUEHUSIX OYKB; BBIIOJHSITH

cllara€MbIX. BBIYHCIIEHUS IO (hOpMYyJIaM.

CBolicTBa CTENIEHU C HAaTypaJbHBIM ITOKa3aTeJIEM. BrimonHATE TpeoOpa3oBaHUsI LIETOTO BBIPaXKEHUS B

Mmuorounensl. Ciio’keHHUE, BBIYUTAHUE, MHOT'OYJIEH MPUBEIEHUEM MOJO00HBIX CIIaraéMbIX,

YMHOKEHHE MHOro4wIeHOB. DPopmMyIibl pacKpBITHEM CKOOOK.

COKpaIlIEHHOI0 YMHOXeHUs. Pa3noxxeHue BbINONHATE YMHOXEHHUE OJHOUYICHAa HA MHOT'OUJICH

MHOTOYJICHOB Ha MHOXXUTEJIU 1 MHOTOYICHAa Ha MHOTOYWICH, IPUMEHSTH (POPMYIIBI
KBajJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcCyIecTBISITh PAa3JIOKEHHE MHOTOWICHOB Ha
MHOXHUTENU TyTEM BBIHECECHHS 32 CKOOKH OOIIEro
MHOXHTEIsI, MPUMEHEHUSI (OPMYIIBI Pa3HOCTH
KBaZpaToB, GOPMYI COKPAIEHHOTO YMHOXEHHSI.
ITpuMeHsTH Ipeobpa3zoBaHHe MHOTOYJICHOB JUIS
pellIeHus pa3JIMUHbIX 3a7a4 U3 MaTeMaTHUKH,
CMEXXHBIX IPEIMETOB, U3 peajlbHON MPaKTUKMU.
3HAKOMUTBCSI C UCTOPUEH pa3BUTHUsI MaTEMaTUKHU

YpaBHEHUS U HEPABEHCTBA 20 VYpaBHeHHE, IpaBUiIa MPEOOpa3OBAHUS Pematp nuHeiiHOE ypaBHEHUE C OOHOMI
YPaBHEHUsI, paABHOCMIJIBHOCTb ypaBHEHHUI. TIepeMEeHHON, TPUMEHSISI ITpaBHJIa Iepexoa OT
JIuneiiHOe ypaBHEHHE C OJHON NEPEMEHHOM, HCXOJTHOTO YPaBHEHHUS K PaBHOCIIIFHOMY eMy OoJiee
peleHue JTUHEeNHbIX ypaBHeHul. Pemenue 3agauc npoctoro Buaa. [IpoBepsATh,ABIsI€TCS T KOHKPETHOE
IMOMOIIBIO YPAaBHEHUH. 4YHUCJIO KOPHEM YpPaBHEHUS.

JIuneitHOe ypaBHEHHE C ABYMsl IEPEMEHHBIMU U ITonGupaTh IpUMeEpHI Hap YHUCE, SIBIISTIOIINXCS

ero rpaduk.Crucrema IByX JIMHEHHBIX YpaBHEHUH pelleHueM JIMHEHHOT0 YpaBHEHUS C ABYyMsI

c AByMs IepeMeHHbIMU. PenieHue cucrem nepeMeHHbIMH. CTPOUTH B KOOPAUHATHOU

YpaBHEHUH CITOCOOOM ITOICTAHOBKH M CITOCOOOM IUTOCKOCTH T'papUK JUHEHHOTO ypPaBHEHHS C IBYMS

CIIO>KEHHUS IIEpEMEHHBIMH; MONB3YSACh I'padUKOM, IPUBOIUTH
MIPUMEPHI PEIIeHUs YpaBHEHUS.
HaxomuTh pemieHne CHUCTEMBI BYX JIMHEHHBIX
YPaBHEHUIl ¢ IBYMsI II€pEMEHHBIMU.
CocCTaBJIsATh U peuaThs YpaBHECHUE UK CUCTEMY
YPaBHEHHI 10 YCIOBHUIO 3a7la4l, HHTEPIIPETUPOBATH
B COOTBETCTBUHM C KOHTEKCTOM 3aJa4Hu
IIOJIy4SHHBIH pe3yapTaT

Koopaunarsin rpadukn. OyHKINH 24 Koopaunara Touku Ha npssMoii. HuciaoBsie H306paxkaTe Ha KOOPAWHATHON NPSIMON TOYKH,

MPOMEKYTKH. PaccTOsIHME MEXIy ABYMsI
TOYKAaMUKOOPAUHATHOHN MPSIMOU.
IIpsitMoyrosibHAsI CHCTEMa KOOPAUHAT Ha
mockoctu. IIpumepsirpadukos, 3a1aHHBIX
popmynamu. Urenume rpaduKoOB peaabHBIX
3aBUCHUMOCTEM.

INonsitue ¢pynknun. I'padukpysakmnun. CBolicTBa
ysxnmii. JInaeitnas ¢ynknus. I[Toctpoenue

COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAHUHATAM, JIy4H,
OTPE3KHU, HHTECPBAJIbI; 3allMChIBATh UX Ha
anreOpanyecKoM sI3bIKe

OTMedarh B KOOPIAUHATHOM MJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOPAWHATaM; CTPOUTbh rpaduku
HECJIOKHBIX 3aBUCUMOCTEH, 3a1aHHbIX (hopMmynamu,
B TOM 4YHCJIE C IOMOIIBIO ITH(POBEIX J1abopaTopHii.
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rpaduka auHeliHol GyHkuuu. I'padpuk dyHkuun y
=1x]

IIpuMeHsTh, U3y4aTh NPEUMYIIECTBA,
HHTEPIPETUPOBATh TpaduuecKuii crocod
MpeICTaBICHUS U aHAIN3a pa3HOOOpa3HOU
JKU3HEHHOH mH(popManmu.

OcBauBaTh NOHATHE (QYHKIINH, OBJIaIeBaTh
(yHKIMOHABEHON TEepMHUHOIOTHEH.

Pacmo3naBats nmuHelHy0 pyHKOUO y = kx + b,
ONHUCHIBATh €€ CBOMCTBA B 3aBUCHUMOCTHU OT
3HauYeHUH K03(PpPUneHToB k u b.

CrtpouTts rpapukn JuHEHHON QPyHKINN, GYHKIIUU
y=Ix|

Hcnonp3oBath HUGPOBEIE PECYPCHI ISl TOCTPOSHUS
rpaduKoB (GYHKINI 1 U3yUYSHUSI UX CBOWCTB.
IIpuBoauTs pUMeEpHl JUHEHHBIX 3aBUCUMOCTEH
B peaJbHBIX MpoIeccax M SIBICHUSIX

[loBropenue u 0600mIEHNE

IToBTOpEHNE OCHOBHBIX MOHSTUHH METOJOB Kypca
7 xnacca, 0600I1IeHe 3HAHUI

Br16upath, IpUMEHATH OIEHUBATh CIIOCOOBI CPaBHEHHS
4qrcer], BEIYUCICHUH, TPeo0pa3soBaHUN BBEIPAKCHU,
pelieHusl ypaBHEHUH.

OcymiecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEHCTBUIN
U CaMOIIPOBEPKY pe3yJibTaTa BEIUUCICHUH,
npeobpa3zoBaHuii, MOCTpOCcHUM PemraTs 3amaun u3
peaNbHOM KNU3HU, IPUMEHSATh MaTEeMaTHIECKIE
3HAHMSI TSI PEIISHHs 3a1a9 U3 APYTUX IPEAMETOB.
Pemrats TekcTOBBIE 3a/1a1H, CPABHUBATH, BEIOUPATH
CcI0COOBI pEeIICHUs 3aaqn
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8 Ki1acc (04Hasl M 0YHO-3204HAsA GOpMbI O0YUCHMA)
3 4 B Henenmo, Bcero 102 4, 1 4y — pe3epBHOE BpeMs

Tembl ypokoB

Koan-
YecTBO
4acoB

OCHOBHOE coJlepXKaHuE

[Imannpyemsble BUIBI yaeOHOM
JIEATETBHOCTH 00yUaomuXCst

Uwncna u Berancnenus. KBaapaTHele KOpHH
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KsanpartHusiii kopeHb u3 uucna.lloastue o0
UppanuoHaJIbHOMYHUCIE. JlecITUUHbIC
OPHUOIIIDKESHUS UPPATHOHAIIBHEIX YHCEII.
HelictBurenbHble uyuciaa. CpaBHEHUE
HNEeHCTBUTENBHBIX Yrcel. ApudMeTHIeCKUd
KBaJPaTHBIHNKOPEHbD.

VpaBHeHue Buna x> = a. CpoiicTBa
apudMeTHIEeCKNX KBaJAPaTHBIX KOPHEHi.
IIpeoGpa3zoBaHUE YMCIIOBBIX BBIpaKEHUH,
coAeprKalluX KBaJgpaTHbIE KOPHU

DopmynupoBaTh OIpeAeIeHNe KBaIpaTHOTO KOPHS U3
qHcia, apuPMETHISCKOrO KBaJPaTHOTO KOPHS.
IIpumeHsTH onepanuio H3BJICUEHU KBaIpaTHOIO
KOPHSIN3 YHCIIa, UCIIONIB3Ys IIPH HEOOXOAMMOCTH
KaJbKyJIATOP.

OmneHuBaTh KBaJApaTHbIe KOPHU LEIBIMH YHCIaMHU U
JECSITUIHBIMU IPOOSIMH.

CpaBHHBATh U YHNOPSIOYNBATh PALIMOHAIBHBIE 1
HppalHOHAIBHBIE YHCIIA, 3aIIUCAHHBIE C TTOMOIILIO
KBaJpaTHBIX KOpHEH.

UccnenoBarh ypaBHEHUE X2 = d, HAXOJAUTH TOYHBIE U
npuOIIKEHHBIE KOpHU npu a > 0.

HccnenoBaTh cBOMcTBa KBaJpaTHBIX KOpHEH, IPOBOIsS
YHCIIOBBIE SKCIIEPUMEHTHI C HCIIOIb30BaHUEM
KaJIbKYJISITOpa (KOMIOBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETHIECKUX KBAAPATHBIX
KOpHEH; MIPUMEHSITh UX IS IpeoOpa3oBaHUs
BBIPpAKCHUH.

BrinonHsITE TpeoOpa3oBaHus BEIPAXKEHUH, COASPIKALIINX
KBaJpaTHble KOPHU. BeIpakaTh NepeMeHHbIE U3
TeOMETPUYSCKUX U GHU3NYSCKUX (HOPMYIL.
BbraucisTe 3HaueHUsT BBIpAXKEHUN, COAepKalInx
KBaJIpaTHBIE KOPHHU, UCTIOIB3YsI IIPH HEOOXOAUMOCTH
KaJIBKYJISITOP.

Hcnons30BaTh B X0/I€ PEIICHUs 3a71a9 3JIeMEHTapHbIE
npeacraBJICHUSA, CBA3aHHBIC C HpHGJ'Il/I)KéHHbIMI/I
3HAQYCHUAMMHU BCIIMYHH.

3HAKOMUTBCSL C UCTOPUEH Pa3BUTHUSL MaTEMaTHKHU

Yucna u Beruncienus. CTeneHs ¢ IECJIBIM

IIoKasarcJicM

CrenieHb ¢ LIEABIM ITOKa3aTejIeM.
CraHaapTHas 3aIiMCh YHCIIa.

Pasmepnl 00BEKTOB OKpy>Karomero Mmupa (ot
3JIEMEHTaPHBIX

qacTul 40 KOCMHYCCKHUX 06’I>eKTOB), AJIIUTCIIBbHOCTH

MPOIIECCOB B
OKpY’KarolleM MHUpe.
CBolicTBa CTCIEHU C IEJIbIM MOKa3aTeJIieM

DopMynHpoBaThk ONPEAEIEHNE CTENIEHH C LIETBIM
IoKa3aTeJIeM.

IIpencraBasTh 3amuch OOIBIINX U MAJIBIX YHCEIN B
craggapTHoOM Buje. CpaBHHBATh YHCIIa U BEJINYUHEI,
3alMcaHHbIe C UCIIOJb30BaHneM creneHu 10.
Hcnonp3oBaTh 3a0Mch YMCENl B CTaHAAPTHOM BHUJE JJIsS
BBIPAXXEHHUS pa3MEPOB OOBEKTOB, UIMTEIbHOCTH
MPOIIECCOB B OKPYKAIOIIEM MUpE.

dopmynupoBaTh, 3aUCHIBATh B CHMBOJHMYECKOH (opme u
WLIIOCTPUPOBATh IIPUMEPAMU CBOMCTBA CTEICHU

C LIE€JIBbIM I1OKA3aTEIEM.

IIprMmeHsTH CBOIiCTBAa CTENEHH JUISL NpeoOpa3OBaHMUS
BBIPAYKECHUI, COAEPIKAIIUX CTCIICHHU C LICJIbIM
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rmokaszateiieM. BhIIOIHITL ASHCTBUS C YHUCIIAMH,
3alMCaHHBIMU B CTAaHAAPTHOM BUAE (YMHOXXEHHUE,
neJIeHUe, BO3BEICHHE

B CTEIICHb)

Anrebpandeckue BEIPaKCHHUS. 5 KsanpartHasiii Tpéxwien. Paziosxxenue kBagpaTtHoro | Pacno3HaBate KBagpaTHBIH TpEXWIEH, yCTaHABIMBATH
KBanpaTHsIit TpéxuieH TpEXUWICHaHa MHOXXHUTEIH BO3MO>XHOCTB €r'0 Pa3IO>KeHHsI HA MHOXKHUTEIIH.
(5 9) PacknanpiBaTh Ha MHOXKUTENIM KBaJpaTHBIM TPEXUICHC
HEOTPULATENbHBIM TUCKPUMUHAHTOM
Anrebpanueckue BBIPaXKEHHUS. 15 Anrebpaunueckas 1po0Ob. JlomycTUMBbIe 3HAaUESHUS 3anuceIBaTh anrebpandeckue BbIpakeHus. Haxonuts
AnreGpaundeckast 1poOb NEepEMEHHBIX, BXOISIINX B alreopanyeckue obnacTh ONnpeieIeHUs PalliOHAIIEHOTO BBIPAYKCHUS.
BeIpakeHHs1. OCHOBHOE CBOMCTBOANIreOpandecKkon BEBINOTHSITE YHCIIOBBIE TOACTAHOBKH M BBIYHCIISATH
napoou. CokparnieHue aApooeii. 3Ha4YCHHUE NPOOH, B TOM YHCJC C IMTOMOIIBIO
Cro)keHue, BEBIYNTaHUE, YMHOKEHHUE U JICJICHHUE KaJIbKyJsiTopa. PopMynupoBaTe OCHOBHOE CBOMCTBO
anreOpandeckux apodeii. [Ipeobpaszosanue anreOpanyecKouIpoOHn U MPUMEHSTh €0 JJIs
BBIPAXKEHHUH, COJIepKAIIUX alredpandecKkue Ipoou npeobpa3zoBaHus ApoOeii. BRIMOMHATE NeHCTBUS C
anrebpanyeckumu apoosimu. [IpumMeHsITH
peoOpa3oBaHUs BBIPAXKECHUH IJIsSI pElICHHsI3a1ad.
Bripaxkats niepemenabie U3 Gopmyn (QHU3NIECKHUX,
TeOMETPUUYCCKUX, OIUCHIBAIONINX OBITOBBIC CUTYAIINH)
VYpaBHeHus 15 KBagpatHoe ypaBHeHHe. HenosnHoe kBagpaTHOe Pacno3naBaTh KBaJpaTHbIC ypaBHEHUS.
1 HepaBeHcTBa. KBajpaTHbIe ypaBHEHHS ypaBHeHHe. @opMyna KOpHelH KBaJIpaTHOTO 3anuceBaTh (OpMyITy KOpHEI KBaIpaTHOTO YpaBHEHUS;
ypaBHeHus. Teopema Buera. peuiath KBaJipaTHbIC YPaBHEHHS — IOJIHBIC U HETIOJIHBIC.
Pemienne ypaBHEHUN, CBOASIIINXCS K KBAJIPATHBIM. [IpoBoauTh mpocTeiime ucciaeqoBaHus KBaJpaTHBIX
IIpocTreiimme npoOHO-paIOHAIEHEIC YPaBHECHUS. YpaBHEHUH.
Pemrenne TeKCTOBBIX 3a7ad ¢ TOMOIIBIO KBaApaTHEIX | Pemrate ypaBHEHWHS, CBOISIIINECS K KBAIPATHBIM, C
ypaBHEHUH MOMOIIBIO TpeoOpa3oBaHUN U 3aMEHOI MEepeMEHHOM.
Hab6mronaTe 1 aHaTM3UPOBATH CBSI3b MEXAY KOPHIMHU U
k03¢ dUIEHTaMH KBaJIpaTHOTO YpaBHEHUS.
dopmynupoBaTh Teopemy BueTta, a Takyke o6paTHYIO
TeopeMmy, IPUMEHSITb 3TH TEOPEMBI JUJIsSI PEIICHUS
3amad. PemaTe TeKCTOBBIE 3a4a9H areOpanIecKuM
CTIIOCOOOM:TIEPEXOAUTH OT CIIOBECHOH (POPMYIIHPOBKH
YCHOBHS 3a1a4H1 K anreOpandecKoil MoAeH ITyTéM
COCTaBJICHUsSI YPAaBHEHHUS; PEIIATh COCTABICHHOE
ypaBHEHHE; HHTEPIPETUPOBATh Pe3yJIbTaT.
3HAKOMUTBHCSL C HCTOpHUEH pa3BUTHs aareOpbl
YpaBHeHus 13 JIuneliHOe ypaBHEHHME C ABYyMsI IEPEMEHHBIMHU, ero | Pacno3HaBaTk TMHEHHbBIE ypaBHEHUS C ABYMS

1 HepaBeHCTBa. CHCTEMBI ypaBHEHHI

rpaduk,MpuMepbl pelIeHUsT YpaBHEHUN BIIEIBIX
qHCcIIax.

Pemienue cucrem AByX JUHEHMHBIX YpaBHEHUH C
IBYMSI IEpEeMEHHBIMU. [IpuMepsI pemeHnst cucTeM
HEJIWHEWHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMH.
I'paduueckast MHTEpIIpETalUsl YPABHECHUSI C IBYMsI
IIEPEMEHHBIMHU U CUCTEM ypPaBHEHUH C IBYyMsI
HEePEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7a4 C TTIOMOIIBIO CUCTEM
ypaBHECHUN

NEPEMCHHBIMHU.

CtpouTth rpaduKku JUHEHHBIX YPaBHEHHIl, B TOM
qHCcIe

HCTIONB3YsI TH(POBBIE PECYPCHI.

Pa3znnyaTh napayuieabHBIE U IIePECEeKAIOIINeCs IPsIMEIe
IO UX ypaBHECHHAM.

Pemate cuctemMsl 1ByX JIMHEHHBIX YPaBHEHUN C ABYMsI
IIEPEMEHHBIMHU MMOJCTAHOBKOI U CIO0XKEHUEM.

Pemlate npocreiinme cucTeMsbl, B KOTOPBIX OJHO U3
YpPaBHCHUH HE SABIISICTCS JIMHECHUHBIM.

ITpuBoauTH rpaMIECKyI0 HHTEPIIPETAIUIO PELICHHS
YPaBHEHUsI C ABYMsI ICPEMEHHBIMU U CUCTEM
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YPaBHEHUIC NBYyMs II€PEMEHHBIMH.
Pemiats TexcToBBIE 3a1a4M anreOpanvdecKuM ClIocoOoM

7 YpaBHeHuUs 12 YucyioBble HEPABEHCTBA U MXCBOMCTBA. DopMyIMpoBaTh CBOMCTBA YUCIIOBBIX HEPABEHCTB,
1 HepaBeHcTBa. HepaBeHcTBa HepasencTBo ¢ onHoil nepemMeHHOM. JInHeliHbIe WUTIOCTPUPOBATh UX HA KOOPJAMHATHOMN MPSIMOH,
HEpaBEHCTBA C OJHOM IIEPEMEHHON 1 UX pEIIeHHE. JIOKa3bIBaTh alreOpandecKu.
CHCcTeMBl IMHEeHHBIX HEPABEHCTB C OJTHOH IIpuMeHATH CBOMCTBA HEPABEHCTB B X0 PEIICHUS 3a0a4.
IEPEMEHHON U UX pELICHUE. PemaTe nuHelHbIC HEpaBEHCTBA C OQHOI NEPEMEHHOI,
H3o06pakeHne penieHus JIMHEHHOTO HepaBeHCTBA U n300paXkaTs pelieHne HepaBeHCTBA Ha YHCIIOBOH
HMX CUCTEM Ha YMCJIOBOM NpsIMOU OpsIMOM.
Pemate cucteMsl TMHEHHBIX HEPABEHCTB, N300pakaTh
pEelIeHUE CUCTEMbl HEPABEHCTB Ha YHCJOBOW OPSIMOM
8 DyHKINHU. 5 ITousitue dyHKIIUHN. Ob6nacts Hcrnonp30BaTh (GyHKIIMOHAITBLHYIO TCPMHUHOJOTHIO H
OCHOBHBIE IOHATHS OoIpeieJICHUs] I MHOYKECTBO 3HAaUYCHUH (YyHKITUH. CHUMBOJIHUKY.
Crnoco0sbl 3a1aHNsT (QYHKITHH. Beraucisite 3HaueHHs1 QYHKIUN, 3aJaHHBIX (OPMYJIaMHU
I'paduk pyHKIHHN. CsoiicTBa (TIpu HEOOXOTMMOCTH HCIIOJIB30BaTh KaJIBKYJISITOD);
¢yHKIIMM, ©X OTOOpakeHHE Ha COCTaBJIATh TaOMUIBI 3HAYCHUH (DYHKIIHH.
rpaduke CTpouTsh 110 TOYKaM rpaduku (yHKIIHIA.
OmnuceiBaTh CBOKWCTBAa (DYHKIIMHM Ha OCHOBE €&
rpauIecKOro mpeacTaBICHUSA.
Hcnonp30Bath GyHKIIMOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIUKY.
HccnenoBaTtk npuMeps! rpaduKoB, OTPasKaroIIuX
pealibHBIE MPOIIECCHI U sIBJICHUs. [IpUBOIUTE MpUMEpPHI
MPOLIECCOB U SBJICHUN C 3aJaHHBIMH CBOWCTBAMM.
Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI IS TIO-
cTpoeHus TpadUKOB QYHKIIUA U U3yUEHUS UX
CBOMCTB
9 Oynkunn. Yncnossle GyHKIMH 9 Yrenne u mocrpoeHue rpaduKoB Haxomutb ¢ momoripio rpaduka GyHKIUN 3HAUCHUE O
dyskouii. IIpumeps! rpadukoB HOH W3 paccMaTpHUBaeMbBIX BEJIMYHUH MO 3HAYECHHUIO
byHKIMIT, OTpaXkalOINX peaJIbHbIE MPOIIECCHI. Apy-TOH.
DyHKIUN, ONMMUCHIBAIOIINE NPSIMYI0O U 00paTHYIO B HecloXHBIX cily4asx BbIpakaTh (popMyroit
MIPONOPIHOHAILHEIE 3aBUCUMOCTH, UX T'PAUKH. 3aBHCUMOCTh MEXIy BEIIMINHAMHU.
T'unep6omna. OnHceIBaTh XapaKTep M3MEHEHHUsI OJHOI BEIIMYHHBI
I'paduk pyHKIMEU y = x>. DYHKIUU y = X2, y = B 3aBUCHUMOCTH OT M3MEHEHHUS IPYTrOH.
x3, Pacmio3zHaBaTh BUABI M3y9aeMbIX (QYHKITUH.
y= X, y=|x[; rpaduIecKkoe pelieHne ypaBHeHHUI 1 IToka3pIBaTh CXeMaTHYECKH MOJIOXKEHHE Ha
CHCTEeMYypaBHECHHI KOOPAMHATHOM IJIOCKOCTH TpadUKOB (PyHKIHUN BHAA:
y =X y=x,
y= X, y=xl
Hcnonp3oBath (QyHKIMOHANEHO-TpadruiecKre
MPEICTaBJICHUS TSI PEIIEHUS U NCCIISIOBAHUSI
ypaBHEHMH HCHUCTEM ypaBHEHUH.
IIpumeHsATHs HUGPOBBIE PECYPCHI ISl TOCTPOSHUS
rpadukoB QyHKIIHHA
10 IToBTopeHue u 0600IICHIE 6 IToBTOpEHHE OCHOBHBIX NOHATHHHN METOJOB KypcoB 7 | BriOuparh, IpUMEHSTh, OLICHUBATh CIIOCOObI CPABHEHMS

u 8 KJ1accoB,00001eHEe 3HAHUKN

4qyrcel, BBIYUCICHNH, Mpeo0pa3oBaHN BEIPAYKCHHUI,
pelIeHUsT ypaBHEHUN.
OcyHiecTBIATh CAMOKOHTPOJIb BBIIOIHAEMBIX JSHCTBUN U
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CcaMONpPOBEPKY pe3ylabTaTa BEIYUCISHUH,
npeodpa3zoBaHUl, TOCTPOCHUN.

PemaTe 3anaun U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTU4YE€CKUE 3HAaHUs I PELICHHUs 3a7ad U3 JpyTrux
NIpEeAMETOB.

PemaTe TeKCTOBBIE 3a/1a4H, CpPAaBHUBATH, BEIOUPATh
CIIOCOOBI pelIeHus 3a1a9n
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9 KJjacc (0YHasi ¥ OYHO-32049HAsT GOPMBI 00yUeHMST)
3 4 B Hegento, Bcero 102 4, 1 4 — pe3epBHOE BpeMs

(ne menee 102 v)

Ne i/ Konnue- OcHOBHOe coep:KaHHe OcHOBHbIE BU/IbI 1eATEILHOCTH 00y4AIOIMXCSl
Haspanmue pa3sneJia (Tembl) Kypca CTBO
4acoB
1 Yucna u Berunciae-nus. leficTBuTe- 9 PanmonanpHbIe ynca, HppanoHaJIbHbIE YHCIA, Pa3zBuBaTh nmpeacraBJieHHsl O YHCIaX: OT MHOXECTBa
JIbHBIE YHCIa 4yacoB KOHEYHEIE U HATYPaJIBHBIX YUCEN JO MHOXECTBA IeHCTBUTEIHHBIX
OeCKOHEUHBIE AeCSTUYHbIE ApoOu. MHOXKECTBO qHCel.
ACUCTBUTENBHBIX YHCEN; ICHCTBUTCIBHBIC O3HAKOMHUTBCSI C BO3MOXXHOCTBIO IPEICTaBICHUS
9HCIIa KaK OECKOHEYHBIC JECATUYHBIC JPOOH. JNCHCTBUTEIBHOTO YHCIIa KaK OCCKOHEYHOM
B3anmuo O,Z[HO3EIa'—IHO€ COOTBETCTBHUEC MEKIAY ,HeCﬂTI/I‘IHOi;I Z[p06p1, NPUMEHATH JECATUYHBIC
MHOKECTBOM ACUCTBUTEJILHBIX TUCETT 1 . OpUOIHKEHUS pAIMOHAIIBHBIX U UPPALTMOHATBHBIX
MHO>XECTBOM TOYEK KOOPAWHATHOM MPSIMOH. YHCelL.
CpaBHEHHE JICHCTBUTEIIBHBIX YHCEI, MN3006pakaTh NEHCTBUTEIBHBIE YUCIA TOUKAMH
apudmMeTndIecKkne IeHCTBUI ¢ AeHCTBUTEILHBIMHA KOOPAMHATHOMN MPAMOIA.
auciaamMu. 3anuchIBaTh, CPABHUBATH U YHOPSI0YHBATH
ITpubnmxénHoe 3HaUCHUE BEIMYIUHBI, TOUHOCTH IeHCTBHTEIBHBIC YHCIIA.
TPHOITHIKCHHS. BBINOJIHATE, COYeTass YCTHBIE U MTUCHMEHHBIE
Oxkpyrienue uncelr. [IpuKuaKa u oLeHKa npuémsl, apupmMeTnuecKue JAeHcTBus C
PEe3yIIbTATOB BEIMUCICHUIT PAIMOHAIbHBIMH YHCIIAMH; HAXOAMTH 3HAYCHHUS
CTEIeHeH ¢ IeJIBIMU NTOKa3aTesIMU U KOpHEH;
BBIYUC/IATL 3HAUCHUS YHCIIOBBIX BBIPAKCHHH.
[HoaxyunTh MpeacTaBjIeHne O 3HAYUMOCTH
JIEUCTBUTENIBHBIX YHCEII B IPAKTHIYSCKOU
AESITeIILHOCTH YUEIOBEKA.
AHaJU3WPOBATH H JeJaTh BBIBOABI O TOYHOCTH
NPUOTIDKEHUST IEUCTBUTEIIHEHOTO UHCHA TIPU PEIISCHUN
3amad.
OKPpYTIJIATH ICHCTBUTENIBHBIC YNCIIA, BBIMOJIHSATH
NMPUKHAKY pe3ylbTaTa BBIUUCICHHUH, OLEHKY 3HA4YCHHIT
YHCJIOBBIX BBIPAKEHUH.
3HAKOMHUTLCSI ¢ HCTOPHeEl Pa3BUTHSI MAaTeMaTHKH
2 YpaBHenus 14 4 JIuneiinoe ypaBHeHHe. Pelnienve ypaBHEHUMH, OcBauBatb, 3allOMHHATL M TNPHMEHATH TIpaduyeckue
M HEepaBeHCTBA. CBOJSILIIMXCS K JIMHEHHBIM. MeTO/AbI IIPU PELLIEHUU YPAaBHEHUN, HEPABEHCTB U UX
YpaBHeHus KBanpatnoe ypaBHeHue. Pemenue ypaBHEeHUH, CUCTEM.
¢ oHOM CBOJSILIMXCS K KBaJpaTHbIM. bukBaapaTtHbie Pacno3HaBaTh 1iejIble U IPOOHBIC YpaBHEHUS.
nepeMeHHOIi YpaBHEHHUSI. PemiaTh JuHeiiHbIe U KBaJpaTHBbIE YPaBHEHUsI,
IIpumeps! perieHUsT ypaBHEHUI TpeThel U YpaBHEHUSI, CBOSIIIIECST K HUM, IIPOCTEUIIIIe
4eTBEPTOU CTENIeHEH Pa3JIOKEHUEM Ha MHOXKUTENIN. | IPOOHO-pAIlMOHAIBHBIC yPaBHEHUSI.
Pemenne pOOHO-paHOHAIIBHBIX IIpeanarate BO3MOXXHBIE CIIOCOOBI PEIICHUS
YPaBHEHHH. TEKCTOBBIX
Pemenne TekcToBBIX 3a51a4 anreOpanuecKum 3a7a4, 00Cy’KIaTh UX M pellaTh TEKCTOBBIE 331a4U
METOIOM pa3HBIMHU cIIOCOOaMHU.
3HAKOMHUTBLCSI ¢ MCTOPHEli pa3sBUTHUSI MaTeMaTHUKHU
3 YpaBHeHUs 14 4 JIuHeiiHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMU U ero | OcBamBaTh W NPUMEHSITH IPUEMBI PEIICHUS CHUCTEMBI
U HepaBeHCTBA. rpaduk. ABYX JIMHEWHBIX YpaBHEHHIH C JIBYMsI IE€pPEMEHHBIMU
CucreMbl ypaBHeHHUI CucreMa AByX JIMHEHHBIX YPAaBHEHUHU C ABYMs U CHUCTEMBbl JIBYyX YpaBHEHHH, B KOTOPBIX OJHO
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epeMeHHbIMHU U €€ pelieHue. Pelenue cucrem
ABYX ypaBHEHUII, OTHO U3 KOTOPBIX JIMHEHHOE, a
Apyroe — BTOPOM CTENEHHU.

I'paduaeckas UHTEpIpETaUs CUCTEMBbL
YpaBHEHUM € ABYMs NepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aJla4 aJireOpandecKuM CocoO0OM

YpPaBHEHHE HE SIBISETCs] IMHEHHBIM.

HUcnoas3oBath ¢yHKIHOHATBHO-TpadUIECKU
MNPEACTABICHUST 7 PpelleHusl M  HCcCJIeI0BAHUA
YPaBHEHUH U CUCTEM.

AHaJM3UPOBATh TEKCTHI 33/1a4, peliaTh UX
anrebpandeckuM CIIOCOOOM: MePeXoauTh OT CIIOBECHOI
(hopMyIMpPOBKH yCIIOBHS 3a/Ja4M K aJireOpandecKoi
MOJIENM ITYTEM COCTABJIEHUSI CUCTEMBI YPaBHEHUIM;
peumaTh COCTaB JCHHYIO CUCTEMY ypaBHEHHIL;
HHTEpPNpeTUpPOBATh PE3yJIbTaT.

3HAKOMUTBLCSI ¢ MCTOPHEli Pa3sBUTHSI MaTeMaTHUKHU

YpaBHenus 16 4 YHurcnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarth, 3aIUCHIBATH, HIOHUMATh, HHTEPIPETHPOBAThH
u HepaBencTBa. HepaBencrna JluHeiiHbIe HEpaBEHCTBA C OTHOMTIEPEMEHHON M HX HEPaBEHCTBA; UCIOJIb30BATh CHMBOJIMKY 1
pemieHuE. TEPMHUHOJIOTHIO. BBIMOIHATE peoOpa3oBaHust
CuctemMbl  JIHMHEWHBIX  HEPABEHCTB C  OJHOM HEPABEHCTB, HCMOJIB30BATh TSI TTpeoOpa3oBaHU
TIEPEMEHHOU U UX PEeIICHHUE. CBOMCTBa YHCJIOBBIX HepaBeHCTB. Pacmo3naBaTth
KBanpaTtHeie HEpaBeHCTBA U UX PEIICHUE. JIMHEHHbIe U KBaJpaTHBIC HepaBeHCTBa. PemaTns
I'padudeckas MHTEPIPETALUAHEPABEHCTB U CUCTeM | JIMHCHHbBIC HEpaBEHCTBA, CHCTEMBl JTHHEHHBIX
HEPABEHCTB C IBYMs IIePEMEHHBIMU HEPaBEHCTB, CUCTEMBI HEPaBEHCTB, BKIFOYAIOIINX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CY:KAATh
ITOJIyYCHHBIE PEIICHHUSI.
HN300pakaTh pelIeHHEe HEPaBEHCTBA U CUCTEMBI
HEpPaBEHCTB Ha YHCJIOBOW MNpsIMOH, 3amHchIBATH
pelIeHue C ITOMOIIBI0O CHMBOJIOB.
PemaTths KBagpaTHBIE HEPaBEHCTBA, HCIIONB3YS
rpadudeckye MpeaCTaBICHUSI.
OcBauBaTh M IPUMEHSITH HEPABEHCTBA NP PEIICHUU
pa3JIMYHBIX 3a/Ja4, B TOM YHCJIe TPAKTUKO-
OPHUEHTUPOBAHHBIX
OyHKUUH 16 4 Ksanparnanas ¢pynkous, e€rpaduk u PacnoznaBarb BU/IbI U3ydaeMbIX pyHKIINIT;
cBoiicTBa. [TapaGoia,KoOpIMHATEI BEPIIIUHBI WJIIOCTPHPOBATH cxeMaTH4YecKH, 00BSICHATH

mapadoJIbl, OCh CHMMETPHHU NapadOJIbl.
Crenennple GYHKOIUU C HATYpPaTIbHBIMA
okasaTeisiMi 2 1 3,uX rpaduKky U CBOMCTBA.
I'padpuku bynkmuit:  y = kx,

k
y=kx + b y=x, y=ax?

y=axy =J/x ,y=Ix]

pacrnojio)keHne  Ha  KOOPJIMHATHOM IUIOCKOCTH

o k
rpadpukoB GyHKOUit BUga:y = kx, y = kx + b, y =
y = ax?, y = ax’, X
y=VX, y = |X| B 3aBUCUMOCTH OT 3Ha4YEHUU
K02(ULIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaJIpaTHIHYIO (QYHKIIHIO 1O
popmyire. [IpuBOAUTH MPHUMePbI KBAIPATUIHBIX
3aBHUCHMOCTEH HM3peabHOI KU3HU, (PU3UKH,
reOMETPHH.

BeiaBJasATE U 00001aTh OCOOCHHOCTH TpadHuka
KBagpaTUIHON QyHKUMH y = ax’ + bx + c.
CTpouts H W300pa’kaTh cXeMaTHYeCKH Trpaduku
KBaJpaTHYHBIX (QyHKIHH, 3aJaHHBIX (POPMYJIAMHU BUIA
y=ax’,y = ax’> + ¢,y = a(x + p)*,y = ax*> + bx +
c.

AHaJIN3HPOBATH U NPUMEHATH CBOHCTBA N3YUYCHHBIX
(yHKIIMH 71T UX TOCTPOCHUSI, B TOM YHCIIE C IIOMOIIIBIO
U POBBIX PECYPCOB
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YuciaoBble MocC1e10BATEIbHOCTH

15 4

TTonsiTre YMCI0BOI ITOCIEIOBATEILHOCTH.
3anaHue MOCJIEIOBATEIFHOCTH  PEKYpPPEHTHOM
hopmytoit nbopmysoi n-ro dieHa.
ApudmMerndeckasi 1 T€OMETPHIECKasl IMPOTrPECCHU.
dopmynbl n-ro  WieHa  apuUdMETHYSCKOH U
TEOMETPUYECKON MPOTrpecCUil, CyMMbl IEPBBIX N
9JICHOB.
HNzob6pakenne  uileHOB  apUdMETHYSCKOH U
TEOMETPUYECKON  IIporpeccui TOYKaMH Ha
KOOPJIMHATHOU TIJIOCKOCTH.

JIuHeNHBIN U DKCITOHEHIIMAJIBHBIA POCT.
CI0XHBIE MPOIIEHTHI

OcBanBaTh M MPUMEHSITh UH/ICKCHbBIC
0003HaYCHMsI, CTPOUTH peveBble BHICKA3BIBAHUSA C
HCTIOJIb30BAHHEM TEPMUHOJIOTHH, CBSI3aHHOU C
MOHSITHEM TOCJIEA0BATETLHOCTH.

AHaau3upoBaTrb POpMyITy 1-TO WIeHA
[MOCJIEIOBATEIBHOCTH WM PEKYPPEHTHYIO (hOopMYyITy
M BLIYHCJIATH WICHBIIIOCIIEI0BATEILHOCTEMN,
3aJIaHHBIX YTUMU (POpMyJIaMH.

YeraHaBanBaTh 3aKOHOMEPHOCTH B [TIOCTPOCHUH
MOCIIEI0BATEIbHOCTH, €CIIM BBINTUCAHBI IIEPBHIE
HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTthb apudMeTHIeCKyIo u
rE€OMETPUYECKYIO  IIPOTrPECCHHU npu pa3HbIX
criocobax 3aaHusl.

PemaTh 3aa4u C HCIIOJIB30BaHUEM (OPMYJI n-TO
wjieHa apu(METHYECKOH ©  TreOMEeTPUYECKOM
IPOTPECCUl, CyMMBI IIEPBBIX 1 YJICHOB.
HN3o06paxkaTh YJI€HBI OCJIEOBATEIILHOCTH
TOYKAMM Ha KOOPJHUHATHOM ILIOCKOCTH.

PaccmMaTpuBaTh NpuMepsl NPOIECCOB W SIBJIEHHH 13
peasbHON JKU3HU, HILUTIOCTPHUPYIOIIE U3MEHCHHE B
apu(pMEeTHIECKONH MPOTrpecCruu, B TEOMETPHUYECCKOU
nporpeccuy;  M300paxkaTh  COOTBETCTBYIOIIHE
3aBHCUMOCTH I'pa)UueCcKH.
Pemate 3amaym, CBs3aHHBIE C  YHCJIOBBIMH
MOCJIEeA0BATEIILHOCTSIMHM, B TOM YHCJE 3aJa4d U3
pearbHON JKHM3HU C HCIOJIb30BaHUEM HHU(MPOBBIX
TEXHOJIOTHH (PJICKTPOHHBIX TaOJHIl, rpadUIEeCKOro
KaJIbKYJISITOpa U T.II.).
Pemathb 3a7auM Ha CJIOXKHBIE MPOICHTHI, B TOM
yucie 3ajadyd W3 peajlbHOM  mpakTuku  (C
HMCIIOJIB30BAHUEM KaJIbKYJISITOPA).

3HAKOMHUTBCS ¢ MCTOPHEil Pa3BUTHs MaTEeMaTHKH

IloBTOpE-HUE, 000011Ie-HUE,
cHCTeMAaTH3AIMS 3HAHHIT!

18 u

Yuciia u BbIYMCIeHNs (3aM1MCh, CPAaBHCHHE,
JIEVCTBUS C IEHCTBUTEIbHBIMH YHUCIIAMH, YUCIIOBAS
npsiMast; IMPOLIEHTHI, OTHOIICHUS, IPOIOPIINHU;
OKpYTJICHHE, IPUOIIIIKEHUE, OIICHKA; PeIlIeHUe
TEeKCTOBBIX 3a71a4 apU(PMETHIECKHUM CIIOCOOOM)

Onepuposarhb MOHSATHUSIMU: MHO>KECTBO,
MMOAMHOXXECTBO, OMNEpalUU HaJ MHOECTBaMM;
HCNOJIB30BATH rpaduyeckoe MpeJiCTaBJICHUE
MHOY>XECTB JUUIsI OIIMCAaHWUs PEaJbHBIX IMPOIECCOB H
SIBJICHUH, TIPU PELICHUHU 3aja4 U3 JAPYruX Y4eOHBIX
MIPEIMETOB.

AKTYaJIu3UpPOBATL TEPMHHOJIOTHI0 U  OCHOBHBbIE
neiicTBHsl, CBSI3aHHBIE C YHMCJIAMHU: HaTypaJIbHOE
9HCIIO, MPOCTOE W COCTaBHOE UHCIA, JEJIMMOCTh
HaTypaJIbHBIX YHCEJI, MNPU3HAKU JEJIMMOCTH, LEJIoe
YUCJI0, MOJYJb 4YHCIa, OOBIKHOBEHHAs M JIECSTUYHAsI
Ipobu, CTAaHTAPTHBIM BHI YHCIA, apUOMETHUCCKHI
KBaJIpATHbIN KOPEHb.

BpInoyHATH AelicTBUS, CPABHUBATH M YNOPAJI0YHBATH
4uCcIIa, NPEACTaBIsATh YUCIIAa HA KOOPJAMHATHOM MPsIMOH,
OKpPYIJIATh YKCJIA; BBINOJIHATH NPUKUIAKY H OLEHKY
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pe3yJibTaTa BBEIYHCICHUH.

Pemate  TekcTOBBIe  3amauM  apUPMETHUCCKAM
criocobom.  Pemarsb NpaKTHYecKue 3aJa4H,
cozeprKaliie MPOLEHTHI, JTOJIM, YacTH, BBIpaXKaroliue
3aBHCUMOCTH: CKOPOCTb — BpEMsI — PacCTOsIHUE,
IIEHAa — KOJINYECTBO — CTOMMOCTbB, 00BEM pabOTHI
— BpeMsi — IIPOHU3BOIUTEIBHOCTH TPYy/a.
Pa3ouparp peanbHbIe )KU3HCHHbBIC CUTYAIIHUH,
¢dopmyIHpoBaTH UX Ha SI3BIKE MAaTEMAaTHKH,
HAXOJAHUTh PEIICHUE, IPUMEHSISI MaTeMaTHISCKUN
anmapar, HHTePNpPeTHPOBATh Pe3yJIbTaT

Auredopanyeckue Bbipa:keHus (ImpeoOpa3oBaHue
anreOpandecKuX BBIPAKCHUHN, TOIyCTUMBIC
3HAYCHUSA)

OnepupoBaTh MOHATHSIMHM: CTENIEHb C  IIEIBIM
nokaszarejem, apuMeTHIEeCKUil KBagApaTHBIA KOPCHb,
MHOTOUJICH, airebpandeckas ApoOb, TOXKAESCTBO.

BbINOJIHATL  OCHOBHBIE  [EHCTBUSI:  BBINOJIHATH
pacuéTsl 1o ¢GopmynaM, IpeoOpa3oBBIBATH IIEIbIC,
IpoOHO-paMOHaIbHBIE BRIPAKEHUSI U BBIPAXKSHUS C
KOPHSIMH, PEaJIN30BBIBAaTh PA3JIOKEHHE MHOTOUJICHA
Ha MHOXMTEINU, B TOM YHCJIE C UCIOJIb30BaHUEM
(GopMysr pazHOCTH KBagpaTOB U KBaJapaTa CyMMBI U
pa3HOCTH;  HAXOAWTh  JOMYCTHUMBIE  3HAUYCHUS
IIEPEMEHHBIX s POOHO-paIMOHAIBHBIX
BBIPaXXEHUN, KOPHEM.

MopaeaupoBaTh ¢ IOMOUIbIO (GOPMYJT peaslbHbIS
MPOLIECCH] U SIBJICHUS

@DyHKIHUH (TOCTPOCHHUE, CBOMCTBA N3YUYECHHBIX
pysKUIHIT; TpadUIeckoe penleHne ypaBHEHUN U UX
CHUCTEM)

OmnepupoBath NOHATHAMHU: GYHKIU, Tpaduk
pyHKIIHH, HYJIU dyHKIIUA, MPOMEKYTKH
3HAKOIIOCTOSTHCTBA, ITPOMEXYTKH  BO3pacTaHUs,
yOBIBaHUsI, HAUOOJIbIIICE U HAaUMEHbIIIee 3HAYCHHUS
GyHKIHHU.

AHaJIM3UPOBaTh, CPaBHUBATh, O00CY:KJAaTh CBOWCTBa
(pyHKIIM, CTPOUTH UX TPadUKU.

OnepupoBaTthb NOHSATUSIMH: npsiMast
TIPOMTOPIIMOHATBEHOCTD, oOpatHas
TIPOTIOPIINOHATBHOCTD, JUHEeHas bynxnms,

KBaJpaTH4Hasi QyHKIHUs, Tapadoia, rurnepoosa.
Hcnouab30BaTh rpapuKy 1151 ONpeaeICHUsI CBOMCTB,
MPOIIECCOB M 3aBUCHUMOCTEH, JUISI pelIeHUs 3a7ad u3
IPYrux y4eOHBIX NPEIMETOB M pealbHON JKU3HU,
MOAeJHPOBATHL C TOMOIIBIO TpaUKOB peasbHbBIE
TPOIIECCHI U SBJICHUSI.

Beipaxats popMys1aMu 3aBHCHMOCTH MEXIY
BEJIMYMHAMHI

! 3nech mpeacTaBiIeHbl 3JIEMEHTHI COACPIKAHUSL Kypca, U3YUYaBILIMECS B 5—8 Kilaccax U TpeOymolMe MOBTOPEHUs, 0000umeHus u cucremaruszanuu. O6pamarbcss KITOMY
MaTepHally MOXKHO B BHUJIE aKIICHTA HA 3aBEPIIAIOIIEM dTalle U3YyUYCeHHUs Kypca 9 Kiacca MIIH paclpeiesisiTh 110 COOTBETCTBYIOIIMM TEMaTHYECKUM pa3JiesiaM, U3y4aeMbIM B
TeYeHHEe y4yeOHOTro roja.
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I[Ipu paspaborke paboueil mporpaMMbl B TEMATUUYECKOM IUJIAHUPOBAHUU JIOJDKHBI OBITH YUTCHBI
BO3MOYHOCTH HKCIIOJIb30BAHUS DJICKTPOHHBIX (MU(PPOBBIX) 0OPa30BATEIBHBIX PECYPCOB, SIBISIOIIUXCSI
y4eOHO-METOMMICCKUMH MaTepuaiaMu (MyJIbTHMEINWHBIC MPOTPAMMBI, 3JCKTPOHHBIC YYCOHUKHA W
3aJIaYHUKH, DJICKTPOHHBIC OUOIMOTEKH, BUPTyaIbHBIE J1a00paTOPUH, UTPOBBIE MPOTPAMMBI, KOJIIEKIIUH
nuPpOBBIX 0O0pa3oBATEIBHBIX PECYPCOB), HCIOIB3YEMBIMH JUISI OOYUYEHHUSI W BOCHUTAHUS PA3THYHBIX
TPYII TOJB30BaTeNIcii, TPEIACTABICHHBIMH B BJCKTPOHHOM (IHU(PPOBOM) BHJIE W peaTHU3yIOIIHMU
nunaktudaeckue Bo3moxkHocTH WKT, comepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOMATEILCTBY 00
obOpa3oBaHUH.
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HHEPEYEHb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX I10 KIIACCAM ITPOBEPSEMbIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHON
HNPOI'PAMMBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUSA U DJIEMEHTOB COIEPKAHUSA

I10 MATEMATUHKE

B denepanpHBIX 1 perHOHANBHBIX MPOIEAYPax OIEHKH KauecTBa 00pa30BaHMs MCIIONB3YETCs IepeveHb
(xogudukaTop) pacnpeAerIeHHBIX MO KjaccaM MPOBEPsAEMBIX TPeOOBaHHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeIbHON MPOTPAaMMBI OCHOBHOTO O0IIIEro 00pa30BaHus M 3JIEMEHTOB COAECPKAHMS [T0 MaTEMATHKeE.

7 KJZIACC IIpoeepsaemble mpeGoeaHUA K PEe3Yyabmamam 0C80€HUSL OCHOBHOIL 00pa306amenbHoOil

npozpammul
Kox nposepsiemoro [TpoBepsiemMble IpegMETHBIE PE3YIbTaThl OCBOCHHUS OCHOBHOH 00pa3oBaTebHON
pe3yibTaTa MPOrpaMMbl OCHOBHOTO O0IIIEr0 00pa3oBaHMsI
1 Uucna v BBIYUCIEHUSA
BrImonnsTs, coueTast yCTHBIE u MUCbMEHHBIE MPUEMBI,
1.1 aprupMeTHYeCKHE IEHCTBUS C PALIMOHANBHBIMYU YUCIIAMU
HaxonuTh 3Ha4eHUS YUCTOBBIX BBIPAXKECHUH, IPUMEHSTH pa3HOOOpa3HbIE CIIOCOOBI U
1.2 IPUEMbI BBIYHCIICHUS 3HaYeHUI IPOOHBIX BBIPAXKEHHM, COAEPKAILNX OOBIKHOBEHHBIE U
JECSITUIHBIC APOOH
[MepexoauTh OT OJTHOW (OPMBI 3aITUCH YHCEN K APYroH (peoOpa3oBbIBATh JECATUIHYIO
1.3 JIpo0b B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OCCKOHECYHYIO
JECATUIHYIO JPOOB)
1.4 CpaBHHBATH U YHOPSIOYUBATH PALMOHAIBHBIE YUCTIA
1.5 OxpyryATh yucia
BEBINOTHATH NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHHUN, OLIEHKY 3HAUEHUH YHCIOBBIX
1.6 BbIpaK€HU. BBINOMHATH NeCTBUA
CO CTETICHSIMH C HAaTYPaJbHBIMU MOKA3aTEISIMH
1.7 [IpuMeHSTH NpU3HAKHY IEIMMOCTH, Pa3I0KEeHNE HA MHOKUTEIH HATYPAIbHBIX YHCET
PemaTts npakTHKO-OpUEHTHPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIEHNEM BEJIMYNH,
18 MPOMOPIIUOHATBHOCTHIO BEIMYHH, TIPOIIEHTAMHU, HHTEPIPETHPOBATH PE3YIBTATHI
' peLeHns 3a1a4 ¢ y4eTOM OrpaHHYEHH, CBSI3aHHBIX CO CBOWCTBAMU PaCCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpandeckre BbIPaKCHUS
Hcmnonp30BaTh anredpanyecKyto TEPMHHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B
2.1 MpoIIecce OCBOCHUS YIEeOHOTO MaTepualia
29 Haxonuth 3HAYCHUS OYKBEHHBIX BBIpQKEHUH  TIpH  3aJaHHBIX
' 3HAYCHUSIX IEPEMEHHBIX
)3 BeinonsaTs npeoOpa3oBaHus LIEIOT0 BEIPaKEHUS B MHOTOWIEH NIPUBEICHUEM I10I00HBIX
' CJIaraeMbIX, PACKPbITHEM CKOOOK
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BrimonsaTs YMHOXEHUEC OJHOYJICHA HA MHOT'OYJICH U MHOI'O4JICHAa HA MHOT'OYICH,

24
IpUMEHSTh (GOPMYJIBl KBaJpaTa CyMMBI M KBaapaTa pa3sHOCTH
OcCyIIecTBIATh Pa3oKEHHUE MHOTOUJIEHOB HA MHOYKMTENH C TIOMOILBIO BEIHECEHUS 32
2.5 CKOOKH OOIETr0 MHOXKUTEINSA, TPYIIUPOBKHU ClIaraeMbIX,
IPUMEHEHUS (POPMYJI COKPAILIEHHOTO YMHOKEHUS
26 [IpumensTs npeoOpa3oBaHNs MHOTOWICHOB AJIS1 PEILICHUS Pa3IMYHbIX 33734 U3
' MaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPaKTHUKU
27 Hcnonb30BaTh CBOWCTBA CTENIEHEH C HATYPaJbHBIMH MIOKa3aTEeNsIMI IS TPe00pa3oBaHuUs
' BBIpaKECHHN
3
YpaBHEHUS U HEPaBEHCTBA
Pemate MHENWHBIE ypaBHEHHUS ¢ OJHOM IIEPEMEHHOM, IPUMEHSISI IPABUIIA IIEPEX0A OT
3.1 HCXOJHOTO0 YpaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepATsh, sABIseTCs IM YHCI0 KOPHEM
YpaBHEHUS
12 IIpumensTs rpaduueckue METOJIBI pH peleHnn JMHEWHBIX
YpPaBHEHUH U UX CUCTEM
33 [Honbupats npuMeps! Iap YKUCEN, SBISIOLIMXCS PELICHUEM JTUHEHHOTO YPaBHEHHUS C
' JByMsI IEPEMEHHBIMH
3.4 CTpouTh B KOOPJAMHATHOH IUIOCKOCTH IpadMK JUHEHHOTO YPaBHEHHS C IByMS
' NEPEMEHHBIMU; TT0JIB3YSICh TPapUKOM, IPUBOANUTH IPUMEPHI PELICHNST YPAaBHEHHS
35 Pemats cuctemsl IByX TMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHUCIIE
' rpaduuecKku
CocTaBnATh M pemniaTh JUHEHHOE YpaBHEHNE WIIH CUCTEMY JIMHEHHBIX ypaBHEHHUH 110
3.6 YCIIOBHIO 33Ja4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M
MOJTy4YEHHBIN pe3ynbTarT
4 K
00paWHATH U rpaduku. OyHKIHN
N3obpakaTh Ha KOOPAWHATHOW NPSMON TOUKH, COOTBETCTBYIOLIHE 3aJaHHBIM
4.1 KOOpAWHATAM, JTy4H, OTPE3KH, HHTEPBaJbI, 3al1ChIBATh YUCIOBBIE IPOMEKYTKH HA
anredpanIeckoM s3bIKe
4.2 OTMedaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH TIO 3aIaHHBIM KOOpAMHATAM
43 Crpouts rpaduku THHEHHBIX QyHKIUA. CTpouTs rpaduk GyHKIUH y = |X|
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OnuceIBaTh C MOMOIIBIO (DYHKIIMN U3BECTHBIC 3aBUCUMOCTH MEX/y BETMUNHAMHU:
CKOPOCTB, BpEMsI, PaCCTOSTHUE, IICHY, KOJHMYECTBO, CTOUMOCTb, IIPONU3BOIUTEIIEHOCTD,

4.4
BpeMs1, 00beM pabOTHI
4.5 Haxonuts 3HaueHne QyHKINH 110 3HAYESHUIO €€ apryMeHTa
[lonnmars rpaduueckuii ciocod MpeacTaBiIeHUs U aHaIu3a HHPOPMAIUH, U3BJICKATh U
46 MHTEPIPETUPOBATh HHPOPMAIHIO
' U3 Tpa(UKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH
5 BeposiTHOCTB U cTaTHCTHKA
YuraTh HHPOPMALHIO, IPEACTaBICHHYIO B TAOMHUIIAX, Ha JHarpaMMax, MPeACTaBIsATh
51 JaHHbIE B BUJE Ta0JIUL, CTPOUTH JUArPaMMBbl
) (cronOukoBBIe (cTO0YATHIC) U KPYTOBBIE) IO MacCUBaM 3HAYCHUI
OnwuceIBaTh U MHTEPIPETUPOBATH PEATbHBIE YHCIOBBIE JaHHbIC, IPEACTABICHHbIE B
5.2 TabIMIaX, Ha qUarpamMmax, rpadukax
Hcnonp3oBath Ajsl  ONUCAHUSA JAaHHBIX CTaTUCTHYECKHE
53 XapaKTepUCTUKU: cpeHee apupMeTHIecKoe, Melnana, HauOoJIbIIee 1 HaMEeHbIlee
) 3HAYEHUS, pa3Max
Wmets npeacraBieHue o CIydyailHON H3MEHUYMBOCTH HA IPUMEpPax LIeH, (PU3nIecKux
54 BEJIMYMH, aHTPOIIOMETPUUYECKHX JTAaHHBIX, UMETh NPEACTaBICHHE O CTATUCTUYECKOM
) YCTOMYMBOCTU
6 I'eomeTpus
Pacnio3HaBaTh n3yueHHbIE T€OMETPHUYECKUE (PUTYDPBI, ONPENEIATh UX B3aUMHOE
pacronioxenue, n300paxarb TeOMeTpuiecKre GUrypbl, BBIIOTHITD YEPTEKH 1O
yCIOBHUIO 3a1a4u. MI3MepsATh NMHEHbIE U YITIOBbIE BEIMUMHBL. Pemars 3a1a4un Ha
6.1 BBIYMCIICHHE IJIMH OTPE3KOB U BEIMYHH YIJIOB
Henats rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B peaibHOM KHU3HH,
62 pasMepoB NPUPOAHBIX 00BEKTOB. PasnuuaTs
' pasMepsl 3TUX 00BEKTOB 10 MOPSIKY BETUUUHBI
6.3 CTpouTh 4epTEKH K TEOMETPHISCKIM 3a7a9aM
[lonp30BaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, HCIOIb30BATh IPU3HAKU U
6.4 CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJBLHUKOB IPH PEILICHUH 3a/1a4
[IpoBoauTh JIOTHYECKHE paccyxaeHus c HCHOJIb30BaHIEM
6.5

TEOMETPHUECKIX TEOPEM
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6.6

Ilonb3oBaThCs MMpu3HaKaMu PaBCHCTBA NPAMOYTOJIbHBIX TPCYT'OJIbHUKOB, CBOICTBOM
MCIHAaHBbI, HpOBCI[eHHOfI K TUIIOTCHY3C NPAMOYT'OJIbBHOT'O TPCYT'OJIbHUKA, B PCHICHUN
TCOMETPHUUCCKUX 3ada4

6.7

OnpenensTe napauIeTbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OmpenensiTh mapaIeTbHOCTh IPAMBIX C TIOMOIIBI0 PABEHCTBA PACCTOSHUHN OT
TOYEK OJTHOM IPpAMOM A0 TOYEK APYroil npsaMoun

6.8

Pemats 3agaun Ha KaeT4aTOM 6YMal"C

6.9

HpOBO,HI/ITB BBIYHCJICHUA U HAXOJAHUTH YHUCJIOBBIC 6YKBCHHBIC 3HAa4YCHUA YTJIOB B
TCOMCTPHUUCCKHUX 3aJavdax C MCIIOJIb30BAHUECM CYMMBI YTJIOB TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHI:IX IIpyu NCPECCUCHNU IBYX
NnapauiCIbHBIX MPAMBIX cexymeﬁ. Pemats MPAKTUYCCKUC 3aa4ui Ha HAXOXKICHUC YIJIOB

6.10

BrnaseTh MoHATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONPEACIAThL OUCCEKTPUCY
yIila ¥ CEPEeIUHHBIN MEPIIEHANKYIISIP K OTPE3KY KaK FTCOMETPUIECKHE MECTa TOUYEK

6.11

DOopMyNIHpPOBATh ONPEIAEIECHHS OKPYKHOCTH U KPYra, XOp/Ibl ¥ IMaMeTpa OKPYKHOCTH,
MOJIB30BaThCS X CBOWCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA IIPH PEIICHUH 3a/1a4

6.12

BitageTs NOHITHEM ONMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€
uentp. [lonp3oBaThest hakTamMu 0 TOM, YTO OUCCEKTPHCHI YTIIOB TPEYroJIbHHUKA
IIEPECEKAIOTCS B OJJHOM TOYKE, M O TOM, YTO CEPEIUHHBIE NIEPIICHUKYIISIPBI K CTOPOHAM

TPEYroJIbHUKA MCPECCKAOTCS B O,HHOﬁ TOYKEC

6.13

BitaneTs noHsTHEM KacaTeJIbHOM K OKPYKHOCTH, ITOJIB30BATHCSI TEOPEMOM O
MEPIEHANKYJIIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEIECHHOIO K TOUYKE KaCaHUs

6.14

ITonp30BaThCS MPOCTEHIINMU T€OMETPUIECKMMH HEPABEHCTBAMHY, TOHUMATh MX
MIPaKTUYECKUNA CMBICIT

6.15

HpOBO)_'[I/ITB OCHOBHBIC TCOMCTPUUICCKHUC MMOCTPOCHHNA C TOMOIIBIO HUPKYJIS U JIMHCHKU

ITpoeepsiemvre 3nemenmut codepicaHusn

Kon [IpoBepsiemMblii 37IEMEHT COJIEPIKAHUS
1 Yucia 1 BEIYACICHUS
JIpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0/] OT OJHON (OPMBI 3aITUCH APOOCH K IPyroi.
L1 [lonsiTHE panOHATBFHOTO YHCTIA, 3aIMCh, CPABHEHHE, YIIOPSIOYNBAHUE PAIIHOHANBHBIX YHCET
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ApI/I(i)MCTI/I‘lCCKI/Ie HeﬁCTBHH C palMOHAJIbHBIMU YU CJIaMHU. Pemrenue 3aJga4 u3 peaﬂLHOﬁ

1.2 MPaKTUKU Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypalIbHBIM TIOKa3aTeNleM: ONpeiesieHIe, MpeoOdpa3oBaHue BEIPAKEHHU HA OCHOBE
' OTIpeIeNICHHS, 3aIICh OOJIBIINX YHCET
[IponeHTH!, 3anKCh NPOLICHTOB B BUAE APOOH U IpOoOU B BUJE IPOLIEHTOB.
1.4 Tpu ocHOBHBIE 3a1a4X Ha MPOLIEHTHI, PEILICHNE 3a/1a4 U3 PEAIbHON IPaKTHKH
[Ipumenenne npuU3HAKOB JNEeTUMOCTH,  pasJOXEHHe  Ha MHOXHTEIH
1.5 HaTypaJIbHbIX YHCEIN
PeanbHeie 3aBUCUMOCTH, B TOM qucie npsiMast u oOpaTHas
1.6 MIPOTMOPIIUOHATBHOCTH
2 AnreOpanveckue BhIpaKeHUS
IIepeMeHHBIE, YUCIOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMbIE 3HAYEHUS
2.1 [IEPEMEHHBIX
[IpencraBienue 3aBUCUMOCTH MEXIY BeTMUMHAMU B BUAE (popmyIbl. Berancnenus mo
2.2 dhopmynam
2.3 [IpeobpazoBanue OYKBEHHBIX BBIPQXXEHUH,  TOXKIECTBEHHO paBHbBIE BBIPAKEHUS
24 CBoONCTBa CTENEHN C HATYPaJIbHBIM IIOKA3aTEIEM
OnHowieHs! 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BRIYUTaHNE, YMHOXKEHUE
2.5 MHOT'OYWJICHOB
@DopMyJIBl COKPALIEHHOTO YMHOXEHHUS: KBaApaT CyMMBI M KBaapaT pasHocTH. Dopmyna
2.6 pa3HOCTH KBaJpaToB. Pa3ojxeHne MHOTOWIEHOB HA MHOKHUTEIH
3 YpaBHeHus
VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBUiia MPeoOpa3oBaHysl ypaBHEHHUS, PABHOCHILHOCTD
3.1 YpaBHEHUI
JInHeliHOe ypaBHEHUE C OJHON NIEPEMEHHOM, YNCIIO KOPHEN JIMHEHHOTO YpaBHEHUS, PEILICHNE
32 JTUHEHHBIX ypaBHEHUHA
CocTraBneHue ypaBHEHUH 10 YCIOBHIO 33]1a4l. PerieHne TeKCTOBBIX 337a4 C TOMOLIbI0
33 ypaBHEHUI
34 JluneiiHOe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 Tpaduk
Cucrema IByX TMHEHHBIX YpaBHEHUH C IByMs IEpeMEHHbBIMU. Pelienne cucteM ypaBHEHHUH
35 cnoco0oM moAcTaHOBKH. [IpuMeps! pereHus TEKCTOBBIX 3a/1a4 C TOMOILBIO CHCTEM ypaBHEHUI
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Koopnunats! u rpaduku. @yHKIun

4.1 Koopannaara Touku Ha IPSAMOi
Hucnosle NpoMexXyTKH. PaccTossHue Mex Ay ABYMsI TOUKaMH KOOPIWHATHON NpAMON
4.2
43 [IpsamoyronbsHas cucrema koopauHat, ocd Ox u Oy. Abcuucca ¥ opJrHaTa TOYKH Ha
' KOOPAWHATHO! TJIOCKOCTH
[Tpumeps! rpadukoB, 3a1aHHBIX popmynamu. UTeHne rpadukoB peaabHbIX 3aBUCUMOCTEH
4.4
4.5 [onstne ¢pynkunu. ['paduk Gynkuuu. CoiicTBa GyHKIUII
4.6 Jluneiinas ¢ynkuus, ee rpaduk. ['paduk pyHkiun y = [X|
I'paduueckoe pemieHre TMHEHHBIX YPaBHEHUN M CUCTEM JIMHEWHBIX YpaBHEHUH
4.7
5 BeposiTHOCTD 1 cTaTHCTHKA
[IpencraBienue qaHHBIX B BUAE TaONHUL, JUarpaMm, TpaQuKoB. 3amoiHeHUE Ta0IuL, YTEHUE U
MTOCTPOCHNE TUarpamMM (CTOIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX). UTeHHE TpadMKOB peatbHbBIX
npoueccos. M3Bnedenne nupopmMannu U3 quarpaMm U TabJIuLl, UCTIONb30BAHUE U
5.1 WHTEPIPETAIUS JAaHHBIX
OnucarenpHasi CTAaTUCTUKA: CpeAHEee apupMeTHIecKoe, MeInaHa, pa3Max, HanboJbIee u
55 HaMMeEHbIlIee 3HaYeHNsI Habopa YHCIIOBBIX JaHHBIX. [IpuMepsl cirydaiiHO H3MEHUYMBOCTH
Ciy4aiiHblil SKCIIEpUMEHT (OIIBIT) U cilydaiiHoe coObiTHe. BepositTHocTs 1 yacToTa. Ponb
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B 001IecTBe. MoHEeTa U
513 urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenenp BepmHbl. Yncno pedep u cyMMapHas CTENIeHb BEPILIHH.
[Ipencrasienue o cBa3Hocty rpada. Lenu u nukisl. [lytu B rpadax. O0xox rpada (3iinepos
5.4 nyTh). [Ipeacrasnenue 06
opHeHTHpoBaHHOM Tpade. Pemenue 3anad ¢ momorsio rpados
6 I'eomeTpus
Hauanbneie nonsTus reomerpun. Touka, mpsMasi, 0OTpe30K, JIyd. YTou. Bunasr yrios.
6.1 BeprtukanbHble U cMexxHBIE YTIIBL. BriccekTpuca yria. JlomaHast, MHOTOYTOJIbHUK.

HapaJ'IHCJ'IBHOCTI: U NCPIICHAUKYIIAPHOCTD IPSAMBIX
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Cummerpuunble Gurypsl. OCHOBHBIE CBOWMCTBA OCeBOM cUMMeTpuu. [IpuMepsl cuMMeTpuu B
6.2 OKPY>KaIoIlIEM MHpE
OCHOBHBIE TOCTPOECHHUS C IOMOILBIO IUPKYJISI U IMHEHKU. TpeyroabHuK.
6.3 BricoTa, MennaHa, OMCCEKTpHCa, UX CBOMCTBA
6.4 PaBHOOeipeHHBII u PaBHOCTOPOHHUI TpeyrojbHuku. HepaBeHCTBO
| TPEyroJbHUKA
CBoiicTBa ¥ PU3HAKU PAaBHOOEIPEHHOTO TPEyrojdbHHUKA. [I[pU3HaKy paBeHCTBA TPEYTOJIbHUKOB
6.5
CoiicTBa u MIPU3HAKH HapauieIbHBIX MIPSIMBIX. CymmMma YTIIOB
6.6 TpeyrojabHUKa. BHEITHNE yTibl TPEyroJbHUKA
[IpsiMmoyronbHbId TpeyroabHUK. CBOMCTBO MEAUAHBI MIPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MIPOBEJICHHOM K TUIOoTeHy3€e. [Ipu3Haku paBeHCTBa MPAMOYTOJIBHBIX TPEYTOJILHUKOB.
6.7 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°
HepaBeHcTBa B reoMETpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
63 Teopema o OobLIeM yriie ¥ OoJbLIel CTOpPOHE TpeyroyibHUKA. [leprneHauKysp 1 HaKIOHHAS
I'eomeTpuyeckoe Mecto Touek. bruccekTpuca yria u cepeHHbIN MEPIeHIUKYISAP K OTPE3KY Kak
6.9 TEOMETPUUYECKHE MECTa TOUCK
OKpy»XHOCTb U KpyT, XOpJa 1 JUaMeTp, UX CBOMCTBA. B3anMHOE pacnonoxkeHne OKpy>KHOCTH U
npsmoit. KacarenbHast 1 cexymas K OKpy>KHOCTH
6.10
OKpy»XHOCTb, BIIMICaHHAs B yroil. BnucaHHas U onvicaHHas OKPY>KHOCTH TPEyToJbHUKA
6.11

8 K/IACC IIpoeepaembie mpedoeaHusn K pe3yabmamam 0C60eHUS 0CHOBHOLL 00pa3osamenbHoil

npozpammut
Ko npoeepsiemoro [IpoBepsieMble TpeAMETHbIC PE3YJIbTaThl OCBOCHHUST OCHOBHON 00pa30BaTeIbHON
pesynbTaTa MIpOTrpamMMBbl OCHOBHOTO 00TIIeT0 00pa30BaHws

Yucia 1 BLIYUCIIEHUS

Hcmonp30BaTh HaYaIbHBIE MTPEICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YUCEN TS
CpaBHEHHS, OKPYTJICHUS U BBIUUCIECHUH, N300pakaTh JeUCTBUTENbHBIC YHCIa TOUKAMH
Ha KOOPJMHATHOM MPsAMON
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[TpuMmeHsTh TOHATHE apU(PMETHICSCKOTO KBaJAPATHOTO KOPHS, HAXOIUTh KBAAPATHBIC
KOPHH, UCTIONB3Ys TPU HEOOXOAMMOCTH KAIILKYJISTOP, BHITOIHATEH IPeoOpa3oBaHUs
BBIPAXXEHUM, COJIEPKAIINX KBaJ[paTHbIE KOPHU, UCITIOJIb3YSl CBOMCTBA KOPHEU

1.2
13 Hcnonp30Bath 3amicy OOJBIIMX U MaJIBIX YHCEIl C TOMOIIBIO TECATUYHBIX APOOeH 1
' creneHeit yncna 10
2 Anrebpandeckue BhIpaKESHUS
[TpuMeHSTh NOHTHE CTENEHHU C LEJIBIM MI0Ka3aTeNIeM, BBIIOIHATH IPe00pa3oBaHms
51 BBIPXEHHH, COJEPKAIUX CTEMEHH C IIEIBIM MTOKa3aTeNeM
BbINONHATE TOXXAECTBEHHBIE TPEOOPA30BAHUS PALIHOHATIBHBIX BBIPAKEHUN Ha OCHOBE
55 NpaBWII ACUCTBUH HaJl MHOTOWICHAMH U anreOpandeckuMu IpoOsMu
2.3
PacknanpiBaTh KBapaTHBIA TPEXUIEH HA MHOXKHUTEIN
ITpumensaTs TpeoOpa3oBaHusl BEIPAXKEHUH IS pEIICHHs Pa3IMdHbIX 3a1a4 U3
MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHOM MPaKTHKU
24
3 YpaBHeHMS 1 HEpPAaBEHCTBA
Pemats nuHelHbIe, KBaIpaTHBIE YPaBHEHUS U PAllHOHAJILHBIE YPAaBHEHM S, CBOAALINECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH
3.1
IIpoBoauTh mpocTeime ucciae10BaHys ypaBHEHUIN U CUCTEM YPaBHEHUI, B TOM YHCIIE C
NpUMEHEHUEM IpapUuecKUX MpeICcTaBIeHNnH (ycTaHaBINBATh, UMEET JIM yPaBHEHHE WIN
3.2 cUCTEeMa ypaBHEHUH peleHHs, €CJIH UMEET, TO CKOJIBKO, U IIpoyee)
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ITepexoauTh OT CIIOBECHON POPMYIMPOBKH 3a7a4H K €€ aIre0pandeckoi MOICIH C
MTOMOIIIBIO COCTABIICHUS YPABHEHHUS WIIH CUCTEMBI YPaBHEHUH, HHTEPIIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJIa4¥ MOTydYeHHBIN pe3yIbTaT

34

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKH, pellaTh
JIMHCHHBIC HEPABCHCTBA C OHON MIEPEMEHHOMN M UX CUCTEMBI, 1aBaTh TPaPUIECKYIO
WLTIOCTPAIIAI0 MHOYKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIUU

4.1

[ToHMMAaTh ¥ UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHSTHUS U SI3bIK (TEPMUHEI,
CUMBOIIMYECKIEe 0003HAUYCHHS ), ONPEACIIATh 3HAaUeHNE (PYHKIIUU TI0 3HAYCHUIO
apryMeHTa, OTPeeIsTh CBOMCTBA (DYHKIUH 110 ee rpaduKy

4.2

. k 2 3
CtpouTthb rpaduku MeMeHTapHbIX QYHKIMN BUIA: Y = S Y=EXLy=x,y= x[,

OTMCHIBAThH CBOMCTBA YUCIOBOH (DYHKINH 10 ee Tpaduky

BeposiTHOCTB U cTaTUCTHKA

5.1

N3pnekats ¥ npeoOpa3oBbIBaTh MH(OPMAIIUIO, PEACTABICHHYIO B BUJIE TaOJIHII,
Juarpamm, rpa)uKoB, MPEACTABIIATh JaHHbIE B BUJIE TaOJIMII, JUarpaMm, rpa@uKoB

5.2

OmnuceiBaTh JaHHBIC C ITIOMOIIIBIO CTATUCTHYCCKUX ToKa3aTeIeH: CpeaHUX 3HAYCHUH U
MCEp pacCCrBaHUA (pa3MaX, AUCHepCua U CTaHAAPTHOC OTKJ'IOHGHI/IG)

53

HaxoauTh 4aCTOTHI YHCIOBBIX 3HAYCHHI U YaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yibTaTaM U3MEepPEHHH U HaOIF0ACHUI

54

HaxoauTh BEpOATHOCTH CITy4alHBIX COOBITHI B OMBITAX, 3HASI BEPOATHOCTH
3IIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OMBITAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU
COOBITUAMU

5.5

Hcnonp3oBaTh rpaduuecKkue MOJIENU: JIEPEBO CIIyYAHOTO SKCIIEPUMEHTA, JHarpaMMEbI
Oiinepa, yncnosas npsaMas

5.6

OHCpPIpOBaTL IMOHATUAMMU: MHOXKECTBO, ITIOAMHOXKECTBO, BBIIIOJIHATE OIICpALI HAQ
MHOXCCTBaMM: O6’BC,Z[I/IHCHI/IC, nepeceyCHUC, JOMOJHCHUC,; ICPCUUCIIATD 3JICMCHTBI
MHOXCCTB, IPUMCHATH CBOMCTBa MHOKECTB
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5.7

Hcnonp3oBaTh rpaduueckoe NpeaAcTaBlIeHHEe MHOXKECTB U CBSI3eH MEKIY HUMH JUIS
OTIMCaHMs TPOLIECCOB U SBJICHUH, B TOM YHUCIIE P PELICHUH 3a]a4 U3 IPyTuX y4eOHBIX
MIPEIMETOB U KypCOB

T'eomerpus

6.1

Pacnio3HaBaTh OCHOBHEIE BUBI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, TOJIB30BATHCS UX
CBOICTBaMH MPH PEIICHUH T€OMETPHIECKUX

3aga4

6.2

[IpuMeHsTh CBOMCTBA TOYKM NIEpEeCceYeHNs] MeIUaH TPEYTOJIbHIKA

(1IeHTpa Macc) B peIIeHUY 3a/1a4

6.3

Brnaners nonaTueM cpeaHel TMHUN TPEYTOJIbHUKA U TPaleuy, IPUMEHATh UX CBOMCTBA
IIPY peLIEHUH reoMeTpudeckux 3anad. [Tons3zoBarecsa TeopeMoit daneca u TeopeMont o
IMPONOPHUHUOHATIBHBIX OTPE3KaX, IPUMECHATH UX JJId PCIICHUA IMMPAKTUYCCKUX 3aaa1

6.4

IIpumensTe IIPU3HAKU nogo0us TPEYTOJILHUKOB B peuieHun

TCOMCTPHUUCCKUX 3aJa4

6.5

ITomp3oBatkcs Teopemoit [Indaropa mis pemeHns reOMETPHUECKUAX U TPAKTHYECKUX
3agad. CTpOUTh MAaTEMaTHUECKYIO MOJIEIIb B IPAKTUUECKUX 3a7a4ax, CAMOCTOSATEIBHO
JeNaTh YePTeX U HAXOJUTh COOTBETCTBYIOIINE UTUHBI

6.6

BrageTs moHITHIME CHHYCa, KOCUHYCa U TAHT€HCA OCTPOTO yTia MPSIMOYTOJIHHOTO
TpeyroyibHUKA. [107630BaThCS STUMU MOHATHSAMU JIJISL PEIICHUS] MPAKTUUECKUX 3a71ad

6.7

Borauciate (pa3nuuHbIMU clIoco0aMu) TIIOLIAb TPEYTOJbHUKA U IJIOIA
MHOTOYT'OJIbHBIX QUTYp (HONIB3YSICh, T€ HE00X0IUMO, KaJIbKyIsITOpoM). [IprMeHsTh
MOJTy4YEHHBIC YMEHUS B IPAKTUIECKUX 3a7auax

6.8

BrageTs NOHATHAMU BIMCAHHOTO M LIEHTPAIBHOIO YIJIa, UCIIOIb30BATh TEOPEMBI O
BITMCAHHBIX yIJIax, yrilaXx MEXIY XOpAaMH (CEKYIIMMH) U YIIie MEXIy KacaTelbHOW U
XOpAOH NPH pELIeHUH T€OMETPUIECKHX 3a/1a4

6.9

BrageTs noHATHEM ONMCAaHHOTO YETHIPEXYTOJILHUKA, IPUMEHSITH CBOMCTBA OITMCAHHOTO
YETHIPEXYrOJIbHUKA MPY PEILEHUH 33124

6.10

[TpuMeHSTh OTyYeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTh MaTEeMaTHICCKUE MOJISIH JJIs
3a/1a4 pealibHOM KU3HU M ITPOBOJAUTH COOTBETCTBYIOIIME BHIUMCIICHUS C TIPUMCHEHUEM
o100

" TPUT'OHOMCTPUH (HOHBSY}ICB, rae HCO6XOZ[I/IMO, KaJ'II:KyJ'ISITOpOM)
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IIposepsemvie 31emeHMbL COOEPHCAHUS

Kon [TpoBepsieMblil SeMEHT COAEPIKAHMS
1
Hucna v BEIYUCIECHUSA
KBanpathslit kopens u3 yncna. [lonstre 06 nppaunonanbHoM yncie. JecsTuuneie
1.1 MPUOIMKEHUS HPPAllHOHATBHBIX YUCEI
CaoiicTBa apu(hMETHIECKHUX KBaIpaTHBIX KOPHEH U UX MPUMEHEHHE K MpeoOpa3oBaHUIO
12 YHCJIOBBIX BBIPAKEHUI U BBIYHCICHUSIM.
' JIeWCTBUTENBHBIE YACIIA
1.3 CreneHs ¢ LeNbIM MTOKa3aTeNneM U ee cBoiicTBa. CTaHAapTHAS 3aMMCh YHUCTA
2 AnreOpanvecKkue BhIpaKeHUS
21 KBagpatHeiii  Tpexwuiew, pa3noXeHHE  KBAagPaTHOTO  TPEXWICHAa HAa MHOXKHUTEIH
22 Anrebpandeckast Tpoob. OCHOBHOE CBOHCTBO anredpandeckoi 1poou
2.3 CrnoxeHue, BRIYUTaHHE, YMHOXKCHHUE, JiCTICHNE anredpandeckux Ipoodei
2.4 ParronansHble BEIpQXXEHUS U UX PeoOpa3oBaHue
3 VYpaBHEHHS U HEPABEHCTBA
KBanpaTtHoe ypaBHeHue, popmyra KopHel KBagpaTHOro ypaBHeHus. Teopema Buera
3.1
3.2 Pemienue ypaBHeHU, CBOAAIIMXCS K TUHEWHBIM U KBaJIPATHBIM
33 [Ipocreiimme 1poGHO-pallMOHATEHBIE YPaBHEHHS
I'paduueckast uHTEpHIpETALMSI YPABHEHHUH € ABYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C ABYMS IepeMeHHbIMU. [IpuMeps! perieHust CUCTEM HEJIMHEHHbBIX YPaBHEHHH C
JBYMSI IEPEMEHHBIMH
35 Pemienue TeKCTOBBIX 3a7a4 adredpanyecKuM Criocooom
3.6 UrcnoBsle HEpAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOI nepeMeHHOM
3.8 P
ABHOCHJILHOCTh HEPAaBEHCTB
39 JIuHeiiHbIe HepaBeHCTBA C OJHON TIEpEMEHHOMN
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 OyHKIIUU
[Tonstue dpyaknun. O6IacTh ONpeIeICHIS 1 MHOXECTBO 3HaYCHUH QyHKITIH. CIIOCOOBI 3a1aHUs
4.1 ¢byHKUNH
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4.2

I'padux pynxnmuu. Urenne cBOHCTB QyHKIMHU 1O ee Tpaduky

4.3 [Ipumeps! rpadukoB GYHKIHNA, OTPAXKAIOIINX PeaTbHBIE MPOLIECCHI
@DyHKIMH, ONUCHIBAIOLIUE IPAMYIO U OOpaTHYIO IPONOPLUOHANIBHBIE 3aBUCMOCTH, UX I'PapUKH
44
4.5 ®yHkupK y = X%, y = x>
4.6 Oyakimn Y=,/ X,y = [X|
4.7 I'paduueckoe pemieHre ypaBHEHHH U CUCTEM ypaBHEHUH
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaONHII, TUarpaMm, rpadKoB
MHoxecTBoO, 3JIEMEHT MHOJKECTBa, MTOIMHOKECTBO. Onepanuu
5.2 HaJl MHO)KECTBaMH: 00bEMHEHHE, TIepeceUeHue, JOTIOIHEHHE
CaoiicTBa onepanuii HaJ MHO>ECTBaMU: [IEPEMECTUTENBHOE,
5.3 coYeTaTeNbHOE, PaCHpPEACIUTENIEHOE, BKIIOYCHUS
Hcnonb3oBanue rpaguyueckoro npeacTaBiIeHUs MHOKECTB ISl ONTMCAHUS PeaibHbIX IPOLIECCOB U
54 SIBIICHUM, IIPY PEILICHUH 3a/1a4.
Wzmepenne paccenBanus 1aHHbIX. [lucnepcns 1 CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.
5.5 Juarpamma paccenBaHus
DreMeHTapHbIe COOBITHS CITydaitHOTo onbITa. CiryuyaiiHbie cOObITHS. BeposiTHOCTH COOBITHIA.
OnbITH ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. Ciry4yaitHblit BBIOOp. CBSA3b MEXITY
56 MaJIOBEPOATHBIMHU U MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMH B IPUPOJIE, OOLIECTBE U HAYKE
HepeBo. CBoOHCTBa 1€PEBBEB: EIMHCTBEHHOCTD ITyTH, CYLIIECTBOBAHUE BHCSIUYEH BEPIIVHEI, CBSI3b
s MEX]y YHCJIOM BEPIIHMH U urciioM pedep. [IpaBuio ymHoxxeHus. Pemenne 3ana4 ¢ momMorpio
7 rpagos
[IpotuBononoxueie codbiTus. Juarpamma Diinepa. O0begUHEHUE U TIEPECEUEHUE COOBITH.
53 HecoBmectHbie coObiTHs. PopMyra ClIoKEHHS BEPOSITHOCTEH
5.9 YcnoBHast BepoATHOCTS. [IpaBmio ymHOkeHUs. HezaBrucuMble COOBITHS
[IpencraBnenne skcriepuMeHTa B BUAE JepeBa. Pelienue 3a1a4 Ha HaX0K/I€HUE BEPOSITHOCTEN C
_ ITOMOMIBIO IepeBa CIy4ailHOTO 3KCIIEpUMEHTA, uarpamm Jiliepa
6 I'eomeTpus
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6.1
UYetsipexyronasaukd. [lapamienorpamm, ero npusHaku U CBOMCTBa
6.2
[IpsmoyrombHUK, poMO, KBaapaT, MX NIPU3HAKHA U CBOWCTBA
Tpaneuus, paBHOOOKas  Tparenws, ee CBOMCTBa u MPU3HAKH.
6.3 [IpsimoyronpHas Tpanerus
6.4 Meroa yaBoenus meauansl. LlentpanbHas cummerpust. Teopema Paneca u Teopema o
' IIPOIIOPLIMOHANBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyrojbHuKa
[Tomobue TpeyromsHUKOB, K03 hurmeHT moxodus. [lpu3Haku momodus TpeyroIbHUKOB.
6.6 [Ipumenenue noxo0ust IPH PELICHUH MIPAKTUIECKUX 33134
6.7 DopMynbl AN TIONIAIN TPEYTOJIbHUKA, MapajuiesiorpaMma, poM0a 1 Tpanenuu
CaoiicTBa momaznei reomerpuieckux ¢puryp. OTHOIIEHHE TUI0IaAei Mog00HBIX GUTyp
6.8
Brruucnenue miomasneil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare
6.9
Teopewma [Tudaropa. [Ipumenenune teopemsl [Tudaropa npu penieHur MPakTUIECKUX 33124
6.10
CuHyc, KOCHHYC, TAHT€HC OCTPOT'0 yIJia MPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOKAECTBO. Tpuronomerpuieckue GyHkiwn yrios B 30°, 45° u 60°
BrnncaHHbIe U IEHTpaNBbHBIE YIUIBI, YTOJI MEX/y KacaTelnbHON M XOpA0i. YTIIbI MEX1y XOpAaMH U
CEKYILIUMU
6.12
6.13 BrncanHble U ONMCaHHbIE YETHIPEXYTOJIBHUKU
BsanmMHoe pacnionoxkeHue AByX okpyxkHocTel. Kacanue okpysxxHocteld. O0mmue kacaTenbHbIE K
JBYM OKPYXHOCTSM
6.14
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9 KJ/IACC IIpogepsiemble mpe608aHUS K Pe3yabmamam 0C60€eHUsL OCHOB8HOIL 00pa308amenvHoil

npozpammul
Kon nposepsiemoro [IpoBepsiemble IpeAMETHBIE PE3YIBTATE OCBOCHUS OCHOBHOW 00pa30BaTeIbHON
pe3ynbTaTta MIpOoTrpaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHMs
1 UYucna v BEIUKCIIEHUS
CpaBHUBaTh U YHOPSIIOYUBATh PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA
1.1
Brimonusate apudmMerrnueckue AeHCTBHS C pallHOHATBHBIMU YHMCIIAMH, COYETasi YCTHBIE U
1o MUCBMEHHBIE IPUEMBI, BBITIOJIHATH BBIYHCICHUS C UPPALIMOHAIBHBIMY YHCIaMHU
Haxonuts 3HaueHUs cTENEHEN ¢ [eTbIMH TOKa3aTeNsIMU U KOPHEW, BEIYUCIIATE 3HAUECHUS
1.3 YHCJIOBBIX BBIPAKEHUI
14 OKpyIJITh AeMCTBUTENbHbIE YUCIIA, BHITOIHATH MPUKUAKY pe3yJIbTaTa BEIUNCICHUH,
' OIIEHKY YHCJIOBBIX BBIpaXKeHUN
2 YpaBHEHHUs U HEPABEHCTBA
Pemars nuHelHbIe U KBaJpaTHbIE YPaBHEHMsI, yPAaBHEHUs, CBOASIIIUECS K HUM,
2.1 npocTeiinne IpoOHO-paoHANIbHBIE YPaBHEHHS
Pemats cuctemsl IByX TMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU M CUCTEMBI IBYX
59 YpaBHEHUI, B KOTOPBIX OJJHO YPaBHEHHE HE SBJISAETCS JINHEHHBIM
Pemrate TekcToBBIE 3aa4UM anreOpandeckuM criocoO0M C IOMOIIBIO COCTABIICHUS
53 YpaBHEHUS WM CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU
IIpoBOIXTE MpOCTEUIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHHM, B TOM UHUCJIE C
NpUMEHEHUEeM IpadUUeCcKUX MpeCTaBIeHUH (HanpuMep, yCTaHaBINBATh, UMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHUH PELICHHSI, ECIIM UMEET,
24 TO CKOJIBKO)
Pemrates nuHeliHbIE HEPABEHCTBA, KBAAPaTHBIC HEPABEHCTBA, N300pakaTh pelllcHHE
55 HEPABEHCTB Ha YMCIIOBOH MPSIMOM, 3alMChIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB
PemaTts cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITFOYAIOINE
KBaJJpaTHOE HEPAaBEHCTBO, N300paXkaTh pellleHHE CUCTEMbI HEPABEHCTB Ha YHCIIOBOM
26 IIPSIMOM, 3alMCHIBATh PEIICHUE C TOMOLIBIO CHMBOJIOB
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2.7

Hcnonp3oBaTh HCPAaBCHCTBA IPU PCHICHUU PA3JIMYHBIX 3a1a4

DOyHKINU

3.1

PacrioznaBaTh pyHKIIMK U3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXeMAaTUYECKH PACIIONIOKCHUC
o o k
Ha KOOPIWHATHOH ITOCKOCTH rpadukoB pyHKIwmi Buna: y =kx, y=kx +b,y = oY=

ax’ + bx + ¢ B 3aBHCHMOCTH OT 3Ha4eHHI K03 (HIMEHTOB, ONUCHIBATL CBOWCTBA
dhyHKIHI

3.2

[Toka3bIBaTh CXeMaTHYECKH PACHOJIOKEHUE HA KOOPAUHATHON IIOCKOCTH I'paduKOB

(hyHKIMI BUaa y=«/96— , ¥ = [X| 1 oruchIBaTh CBOVCTBA (DYYHKITHIA

33

CtpouTth 1 n300pakaTh CXeMaTHYECKU rpa KN KBaIPATUIHBIX (DYHKIHIA, OIMCHIBATH
CBOWCTBA KBaJIpaTHUHBIX (DYHKIUH 1O UX rpaduKam

34

PacnosznaBath kBagpaTHYHyIO QYHKIHIO 10 (OpMYIIe, MPUBOAUTE MPHUMEPHI
KBaJpaTHUYHBIX QYHKLUI U3 peanbHON )KU3HHU, (GU3HUKH, TEOMETPUH

Apudmernueckast 1 reOMETpHUYECKas IPOrpeccuu

4.1

Pacrnio3HaBaTh apup)METUYECKYIO U TEOMETPUUECKYIO TPOrPECCUH MTPH Pa3HBIX CIIOCO0ax
3aaHus

4.2

BBIMONHATE BEIYUCICHHS C UCTIONB30BaHIEM (GOPMYII N-TO YiieHa apuQMEeTHIECKOH 1
T€OMETPUUYECKOM NIPOIPECCUl, CYMMBI IIEPBBIX N YWICHOB

43

I/I306pa)i(aTL YJICHBI ITIOCIACA0BATCIIbHOCTH TOUYKAMH Ha KOOpI[HHaTHOﬁ IJIOCKOCTH

4.4

Pemats 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITOCJIICAOBATCIIBHOCTAMM, B TOM YHUCJIC 3aa4u1
nus3 peaJ’IBHOﬁ JKHU3HU (C HCIIOJIb30BAHUECM KAJIBKYJIATOPA, I_[I/Iq)pOBBIX TeXHOHOFHﬁ)

BepOHTHOCTL 1 CTaTUCTHKaA

5.1

W3Biiekath 1 peoOpa3oBbIiBaTh HHOOPMALIKIO, IPEACTABICHHYIO B Pa3JIMYHBIX
MCTOYHHKAX B BUJE TAOIHUII, TUarpamm, rpaukoB, MPEACTABIATH JaHHBIE B BHJIE
TaOJHIIL, TUarpaMm, rpadukoB
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5.2

Pemiats 3aa4u OpraHnu30BaHHbBIM nepe6op0M BApHUAHTOB, @ TAKKC C UCIIOJIB30BAHUCM
KOM6I/IHaT0pHI>IX npaBUI U MECTOA0B

53

Hcmonp30BaTh onncaTeaIbHBIC XapaKTCPUCTHUKHU JJIsI MACCUBOB YHCJIOBBIX JaHHBIX, B TOM
YHUCIIC CPEAHUEC 3HAUCHUSA U MEPBI paCCCBaHUA

54

HaxoauTe 9acToThl 3HAUCHUM U YaCTOTHI CO6I:ITI/I$I, B TOM YHCJIC IOJIb3YSCh
pe3yabTaTaMy MPOBCACHHBIX I/I3MepCHHﬁ n H36HIO,ILCHHI>'I

5.5

HaxoauTh BEepOSITHOCTH CITy4alHBIX COOBITHI B U3YYCHHBIX OIBITaX, B TOM YHUCIIC B
OTIBITaX C PABHOBO3MOXXHBIMU 3JICMEHTAPHBIMU COOBITHSMU, B CEPUSIX UCTIBITAHUHA JI0
IIEPBOT0 YCIIEXa, B CEpUAX UCHbITaHUN bepHyun

5.6

HMeTh npeacTaBiieHHE O CTy4YalHON BEIMYKHE U O PaCIpeleICHUN BEPOATHOCTEMN

5.7

WmeTh nipeicTaBiieHrEe 0 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHIH 3aKOHOMEPHOCTH B
ClIy4ailHOH M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YMCEN B IPUPOJE U O0LIeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE QYHKIIMHA OCTPBIX YTIIOB, HAXOAUTH C X TIOMOIIBIO
Pas3INYHBIC DIIEMEHTBI PAMOYTOJIBHOTO TPEYTOIbHHUKA («PEIICHUE MPSIMOYTOJIBHBIX
TPEYroJbHUKOBY). HaxouTh (C MOMOIIBIO KABKYIATOPA) JUTHHBI U YTJIIbI TS
HETAOINYHBIX 3HAYEHUI

6.2

[Tonp3oBaThCs (I)OpMy.]'IaMI/I NPUBCACHUA U OCHOBHBIM TPUT'OHOMCTPUICCKUM
TOXACCTBOM JJIs1 HAXOXKIACHHA COOTHOIICHUH MCKAY TPUTOHOMETPHUICCKUMHU
BCIIMYMHaAMHU

6.3

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOKJIEHUS Pa3JIUYHbIX 3JIEMEHTOB
TPEYTOJbHHKA («PEIIeHNE TPEYTOILHIUKOBY), TPAMEHATh UX MIPH PEIICHUH
TeOMETPHUYECKUX 3a7a4

6.4

Brnaners nonaTusiMu npeoOpa3zoBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. [loap3zoBaThcst cBoMcTBaMH OA0OHS IPOU3BOJIBHBIX (PHUTYD, YMETD
BBIYUCIISTH JJIMHBI M HAXOIUTD YIIIbl y MOJ00HBIX Guryp. [IpumensTs cBoiicTBa
noJ00MsI B IPAaKTHYECKHX 3a/1a4ax. Y METh IPUBOAUTE IPUMEPHI TOJJOOHBIX (GUTYp B
OKpY’KaroIeM MHupe

6.5

Ilonb3oBaThCs TCOpEMaMU O IMPOU3BCACHUN OTPE3KOB XOPJ, O IPOU3BCACHNU OTPE3KOB
CCKYILINX, O KBaJApaTe KacaTelbHOU
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6.6

Ilonb3oBaThCs BCKTOpaMH, IOHUMAThb UX I‘eOMCTpI/I‘leCKI/Iﬁ n (1)PI3I/I‘ICCKI/Iﬁ CMBICJI,
MMPUMCHSTH UX B PCIICHUU I'COMETPUICCKUX U (l)I/I3H‘{CCKI/IX 3aga4. HpI/IMCHSITL
CKaJIApHOEC IMPOU3BECACHNUE BEKTOPOB IJII HAXOXKJIACHUA NJIVMH U YIJIOB

6.7

Ilonmp30BaTHCS METOIOM KOOpAWHAT Ha INIOCKOCTHU, IPUMEHATH €T0 B PCIICHUU
TCOMETPHUYCCKHUX U IMMPAKTHICCKHUX 3a1a4

6.8

BJ'Ia,Z[CTL TMOHATHUAMU ITPABHWJIBHOI'O MHOI'OYT'OJIbHHKA, JJIMHBI OKPYXXHOCTH, JJIUHBI JYyT'
OKPY>XHOCTH U paI[PIaHHOﬁ MCEpHI yIiia, YMETh BbIYUCIATDH IUIOIAAb Kpyra U €ro YacTew.
HpI/IMeHHTL MOJIY4YCHHBIC YMCHHS B IIPAKTUYCCKUX 3aJavdax

6.9

HaxonuTh ocu win neHTpsl CUMMETPUH (PUTYyp, IPUMEHATH JBH)KEHUS IUIOCKOCTH B
MIPOCTEUINNX CIyUasx

6.10

[IpuMeHSTh oy4YeHHbIe 3HAHUS Ha MTPAKTHKE — CTPOUTh MATEMAaTHIECKHE MOJIEIH IS
3a7a4 peasbHOM KHU3HU U MIPOBOJANTH COOTBETCTBYIOIINE BEIYHCICHHS C IPUMEHEHUEM
MoI00Ws ¥ TPUTOHOMETPHUYECKUX (DYHKIUH (TIOIB3YSChH, T/I€ HEOOXOANMO,
KaIIbKYIIITOPOM)

IIpoeepsaemvie 31eMeHMbL COOEPHCAHUS

Kon [IpoBepsiemMblii 31EMEHT COAECPKAHUS
1 Yucna v BBIYUCIEHUS
ParnonansHble yKca, HppalioHANIbHBIE YUCIIa, KOHEUHbIE U OECKOHEUHBIE IECSITUYHBIE APOOH
1.1
MHOKeCTBO AeUCTBUTEIILHBIX YHCEIN, ICHCTBUTENBHBIE YHCIa KaK OECKOHEUHBIE IECATUIHBIC
npoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKLy MHOXECTBOM JACHCTBUTEIBHBIX YUCET U
12 KOOPAMHATHOUN NpSAMOH.
CpaBHEHME JEICTBUTENBHBIX YHCET
1.3 ApudmeTrueckue AeHCTBUS C IeHCTBUTEIBHBIMU YHUCIIAMU
Wzmepenust, npubImKkeHns, OLeHKH. Pa3Mepsl 00bEeKTOB OKPYKAIOIEro MUpa, JNIMTeTbHOCTD
MPOLIECCOB B OKpYyXxaromeMm Mupe. [IpubmmkenHoe 3HaueHuEe BEIMUMHBI, TOUHOCTb
1.4 npubmkenust. OKpyTieHue Jrce.
IIpuknka 1 OLEHKA PE3YJIBTATOB BEIYMCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OJTHOH TIEpEeMEHHOMH
2.2 Tusci . .
HHEelHOe ypaBHeHMeE. Perienne ypaBHEeHUH, CBOAAIINXCS K IMHEHHBIM
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KBanpatHoe ypaBHeHue. Penienne ypaBHeHuUH, CBOASIMXCA K KBaJpaTHBIM

bukBagpaTHoe ypaBHeHuE. [IpuMepsl pellieHusl ypaBHEHUN TPEThEU U YETBEPTOU CTENeHel

24 pa3noxeHreM Ha MHOXKHUTEIN
2.5 Pemenue npoOHO-paliioHaIbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHHHA
2.7 YpaBHEHHE C IByMsI IEPEMEHHBIMHE U €T0 TpaduK
2.8 Pewenre cucteM AByX JIMHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU
’9 Pewienre cuctem AByX ypaBHEHUMH, OTHO U3 KOTOPBIX JUHENHOE, & IPYyroe — BTOPOU CTENEHU
2.10 I'paduueckast vHTEpHIpeTaIHsl CHCTEMBI YPaBHEHU € IByMsI IEPEMEHHBIMU
2.11 Pemenue TeKCTOBBIX 33/1a4 alreOpandeckuM crocooom
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peienre nuHENMHBIX HEPABEHCTB C OAHOU NMEPEMEHHOU
2.14 Pewienre cucteM NTMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOU
2.15 KBanparurie HepaBeHCTBa
2.16 I'paduueckast vHTEpHIpeTaIHsI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU
3 OyHKIUU
Keanparuunas Qyukuus, ee rpaduk u cBoiictsa. [lapaboia, KoOpIUHATHI BEPUIUHBI ITAPaOOIIbI,
3.1 0Ch CHMMETPHUH MapadoIIbl
32 I'padmku bysxmmii y = kx, y = kx + b u ux cBoiicTBa
. k 3 .
I'paduxu pyHkunit y = —, y = x’ 1 X cBOiicTBa
33 X
3.4 I'paduku QyHKImit y=\/;, y = |x| 1 ux cBoiictBa
4 UucnoBble MOCIE10BaTENBHOCTH
Omnpenenenue u CriocoObl 3aJaHHsT YUCIOBBIX MOCIIEI0BATEILHOCTEN. 3aiaHne
4.1 MOCJIEeI0BAaTEILHOCTH PEKYPPEHTHON GopmMyiiol 1 popMysioi n-ro uieHa
Apudmerrueckas nporpeccrst. ©opMynsl n-ro yieHa apuMeTHIECKOH TPOTPECCUH, CYMMBI
4.2 MIEPBBIX N YJICHOB
I'eomerpuueckas nporpeccus. DopMysibl n-ro 4WieHa FeOMETPUIECKOH MPOrpecCuu, CyMMBI
43 MIEPBBIX N YJICHOB
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N3o0paxeHne 4wieHOB aprupMETHISCKON U T€OMETPHUYSCKOM MPOTPECCHil TOUKaMHU Ha
KOOPJIMHATHOM MJIOCKOCTU. JINHEWHBIN U SKCIIOHEHIIUATIbHBIA POCT

4.4
4.5
Co>kHBIE TIPOITCHTHI
5 BeposTHOCTE U cTaTHCTHKA
IIpencrasienue qaHHBIX B BUAE TaONUL, JUarpaMm, rpaQKoB, HHTEpIpeTanus JaHHbIX.
- UreHne u mocTpoeHue TabIuI, AuarpamMmm, Tpa(uKoB 1Mo peaabHBIM JaHHBIM
5.2
[epecTanoBku 1 paxkropuan
53 CoueraHus U YUCIIO COUYETaHUN
5.4 Tpeyronbauk [ackans. Pemenue 3aqay ¢ ucnonb30BaHieM KOMOMHATOPUKA
I'eomeTpuyeckas BeposiTHOCTh. Cy4aifHbIN BBIOOP TOUKH U3 (PUTYPHI HA TIOCKOCTH, U3 OTpe3Ka
5.5 Y U3 IyTH OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynaua. Cepus HCTIBITAHUI 10 IEPBOrO ycmexa
Cepus uctisiTannii beprymm. BeposatHocTr coOBITHI B cepuu UCTIBITaHU bepHymmm
5.7
5.8 CrnyyaiiHas BeIMYHHA U paclpeaeeHle BEPOATHOCTEN
MaremaTnyeckoe oXuaaHue u aucrnepcus. [IpuMepsl MaTeMaTHUECKOT0 OXKUIAHUS KaK
5.9 TEOPETUYECKOTO CPEAHETO 3HAYECHUS BEJIUYMHBI
MareMaTHyecKoe OXUIAAHUE U JUCIIEPCHS CIIyYaHON BEIMYHUHBI «9UCIIO YCIIEXOB B CEPUU
5.10 vcnelTanuil bepuymmm»
[TonsTue o 3akoHe 6onpIINX yncesn. 3MepeHne BepoaTHOCTEHN C MOMOIIbIO YacToT. Pomb u
5.11 3HAYCHHE 3aKOHA OOJIBINX YHCE B IPUPOJIC U OOIIIECTBE
6
I'eomeTpus
Cunyc, KOCHHYC, TaHTEHC YTJIOB or 0 mo 180°. OcHoBHOE
6.1 TPUTOHOMETPHUIECKOE TOKACCTBO. (DOpMy.]'[I)I IIPUBCACHUA
Pemenue TpeyronpHukoB. TeopeMa KOCHHYCOB U TEOpeMa CHHYCOB. Pelienne npakTHIecKux
62 3aJ1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nmompoous. [Togo0KMe COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o Ipou3BEAEHNUN OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEICHUH OTPE3KOB CEKYILUX,

TEOpEMa O KBaJApaTe KacaTelIbHOU
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BCKTOp, JJIMHa (MO,I[YJ'H:) BCKTOpa, COHANPaBJICHHBIC BCKTOPLI, IIPOTHBOIIOJIOKHO HAIIPABJICHHBIC

6.5 BEKTOPBI, KOJUTHHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMHU HAJl BEKTOPAMHU.
Paznoxenue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopnunate! Bektopa. CkansipHOe MPON3BEACHNE BEKTOPOB, IPUMEHEHHE AJISl HAXOXKICHUS IJTHH
| U YIJIOB
6.7 JlexapTOBBI KOOPAUHATHI HA TUIOCKOCTH. Y paBHEHUS MPSIMOI U OKPYKHOCTH B KOOPAWHATAX,
’ nepecevyeHne OKpy>KHOCTEH U MPSAMBIX. MEeTOI KOOPANHAT U €T0 IIPHMCHEHHE
6.8 [IpaBunbHBIE MHOTOYTOIBHUKH
HnunHa okpykHOCTH. I'pagycHas u paauaHHas Mepa yria, BBIYACICHUE JJIMH AYT OKPY>KHOCTEH
6.9
6.10 [Inowmwane kpyra, ceKTopa, CErMeHTa
JIBIKEeHHS TUNIOCKOCTH ¥ BHYTPEHHUE CHMMETpUH (Guryp (3reMeHTapHbIe IPEACTABICHUS).
6.11 [TapannensHsiil nepenoc. IloBopot
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HHEPEYEHBb (KOAH®HUKATOP) IIPOBEPAEMbIX TPEFOBAHHUH K PE3YJIBTATAM
OCBOEHHA OCHOBHOH OBPA30BATE/IbHOMU ITPOI'PAMMbI OCHOBHOI'O OBILIETO
OBPA3OBAHUA H 9/IEMEHTOB COAEPKAHUA 110 MATEMATHKE

J1a mpoBeZieHrnst OCHOBHOTO TOCY/IapCTBEHHOT O 9K3aMeHa 1o MatemaTuke (fanee — OI'D mo MaremaTnke)
WCIIOJNIB3YeTCs NepeucHb (KoauduKaTop) NpoBepsIeMbIX TPeOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIEro 00pa30BaHMsI U 3JIEMEHTOB COACPIKaHMSL.

IIpoBepsiembie Ha OI'D mo MmaTeMaTnke TpeOOBaHUS K Pe3yJbTATaAM OCBOEHHUS

OCHOBHOIL 00PA306aMeEAbHOI NPOZPAMMBL OCHOBHO20 00w e20 00pa3osanus

Kox mposepsiemoro ITpoBepsieMbie TPeOOBAHUS K MPEIMETHBIM PEe3yIbTaTaM OCBOCHHUS OCHOBHOM
TpeOoBaHUS 00pa3oBaTeabHON MPOTrPaMMbI OCHOBHOT'O O0IIIEro

obpazoBanmst Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh NOHITHIMU: MHOXKECTBO, IIOJIMHOKECTBO, OIlEpaluy Hal
MHOXECTBAMH; YMEHHE OTIEPUPOBATh MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo, MUK,
NPUMEHSTh UX MPH PEIICHUH 3a/1a4; YMEHHE UCIIOJIb30BaTh Tpaduyeckoe
MIPEJICTAaBICHUE MHOKECTB JJISI ONMCAHUS PEAIbHBIX IPOLIECCOB U ABICHUH, IPH
PELICHNN 3a/1a4 U3 APYTUX yUEOHBIX IPEIMETOB

2 YMeHne onepupoBaTh MOHITHIME: ONPECIICHUE, aKCUOMa, TEOPEMa, 10Ka3aTeNIbCTRO;
yYMEHHUE PACIIO3HABATh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAHMUSI, IPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPHUIAHUS BBICKA3bIBAHUH

3 YMeHue oneprpoBaTh NOHATHAMU: HaTypaJbHOE YUCIIO, TPOCTOE U COCTABHOE YHCIIO,
JIeITUMOCTh HAaTypaJIbHBIX YHCEI, IPU3HAKH JEINMOCTH, 1IeJI0€ YHCII0, MOIYJIb YHCIa,
OOBIKHOBEHHAS IpOOb U JiecATUIHAS IpoOb, CTAHAAPTHBIN BUJ YHCIia, PAlUOHAIEHOE
YHCII0, UPPAIOHATIBHOE YHCII0, apru(METHUECKIH KBaAPaTHBIH KOPEHb; yMEHHUE
BBITIOJTHATD J€HCTBUA C YUCIaAMU, CPAaBHUBATH M YIOPSI0YMBATh YHCIA, IPEICTABIATh
YHClla Ha KOOPAUHATHOM NMPSIMOM, OKPYTJISATh YKCIa; YMEHHUE JIENaTh IPUKHUIKY U OLICHKY
pe3yabTaTa BBIYUCICHUH

4 YMeHne onepupoBaTh MOHATUSME: CTETIEHb C [ENIBIM TIoKa3aTeneM, apupMeTHICCKUH
KBaJIpaTHBIM KOpEHb, MHOTOWICH, anredpanyeckas Ipo0b, TOXKAESCTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOW CTETIeH! OOJNbIIEe €AUHHUIIBI; YMEHHE BBHITIOIHATH PACUETHI 0
dopmyam, npeoOpa3oBaHUs LEIbIX, APOOHO-PALIMOHATILHBIX BBIPAXKEHUH U BBIPasKEHUN
C KOPHSIMH, pa3JIo’KeHHEe MHOTOUICHA Ha MHOXKUTEIH, B TOM YHCIIE C UCTIOJIB30BAHUEM
(dbopMyI1 pa3HOCTH KBaIPAaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

5 YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJTHOM
MEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE pellaTh
JIMHEWHBIE W KBaJ[PaTHBIC yPAaBHEHUS, TPOOHO-pAIIMOHATBHBIC YPABHEHHUS C OJHOMN
MIEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX YpaBHEHUM, TUHEITHbIE HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHBIE U JPOOHO-paIlMOHAIEHEIE HEPABEHCTBA C OJHOHN MEPEMEHHOM, B
TOM YHUCJIE TIPU PEIICHUH 3aJ1ay U3 IPYTUX NMPEIMETOB U MPAKTUYECKUX 3a/1a4; YMEHUE
HCITOJIB30BaTh KOOPAMHATHYIO MPSMYIO U KOOPAUHATHYIO TUIOCKOCTD IS N300payKeHUS
peleHnl ypaBHEeHUH, HEPABEHCTB U CUCTEM

6 YMmeHune onepupoBath NOHATUAME: QyHKIHS, rpaduK GYHKIUH, HYIH QYHKIIUH,
MPOMEXYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH BO3pacTaHUsl, yObIBaHMS, HANOOIbIIEE U
HavMeHbIIlee 3HaYCHUST QYHKIMH; YMEHHE ONIEPUPOBATh MOHATHIMU: TIPSIMast
MPONOPLUOHAIBHOCT, JTUHEHHAs GYHKIUS, KBagpaTHuHas QyHKUuUs, oOpaTHas
MPONOPLUUOHAIBHOCTD, apaboia, rumnepooa; yMeHHE CTPOUTh rpaduKu PYHKIUH,
MCIIOJIb30BaTh Tpa Ky JJIsl ONpPEAeICHNs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a1a4 u3 Apyrux y4eOHbIX IPeAMETOB U peajbHOM KU3HH; yMEHHE BHIPaXKaTh
(bopMyIaMu 3aBUCHMOCTH MEXKy BeTHYMHAMA
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YMeHue onepupoBaTh MOHATHIMH: ITOCIEAOBATEIBHOCTD, apu(MeTHIeCcKas 1
reoMeTpUYeCcKas MPOrpecCuy; YMEHUE UCIIONIb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEH,
(bOopMyJIBI CyMMBI U OOIIETO YICHA TIPU PEIICHUH 33/1a4, B TOM YKCIIe 33]a4 U3 JPYyTruX
y9eOHBIX PEIMETOB U PEATHHON YKU3HH

YMeHue pelaTh 3aJa4u pasHbIX TUIIOB (B TOM 4YHCJIC HA MMPOLCHTHI, JOJIH U YaCTHU,
JABHXCHHC, pa60Ty, LHCHY TOBApPOB U CTOMMOCTD IMOKYIIOK U YCIIYT, HAJIOT'H, 3a/1a4n U3
obmactu YIpaBJICHUA JJUYHBIMU U CEMEHHBIMU (I)I/IHchaMI/I); YMCHUC COCTABJIATH
BBIPAXXCHUSA, YPAaBHCHHU A, HCPABCHCTBA U CUCTEMEBI 110 YCJIOBUIO 3a1a4H, UCCIIEA0BATH
ITOJIYYE€HHOC PCIICHNE U OLICHUBATh HpaB,I[OHOI[O6HOCTB TMOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath HOHATUSAME: (UTypa, TOUKa, OTPE3OK, IpsAMasi, JTy4, JIOMaHasl, yroJ,
MHOTOYTOJIBHHK, TPEYTOJIBHUK, PABHOOCIPCHHBIN U PABHOCTOPOHHUHN TPEYTOJIbHHUKH,
MPSIMOYTOJIEHBIA TPEYTOJIEHUK, Me/InaHa, OMCCEKTPHCA U BBICOTA TPEYTOJIHHHKA,
YEeTBHIPEXYTOIBHUK, TApaIIeNIOTpaMM, poMO, TPIMOYTOIBHIK, KBaIpaT, TPAIICITHs;
OKPYKHOCTB, KPYT, KacaTeJIbHas, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypamMu; YMEHHE
pelaTs 3a7a49u, B TOM YHUCIIE U3 IIOBCEAHEBHOM JKU3HHU, HA HAXO0XKIEHUE TEOMETPHIECKUX
BEJIMYMH C MPUMECHEHUEM H3YUYCHHBIX CBOMCTB (huryp u pakToB

10

YMeHne onepupoBaTh HOHITHUIMH: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJILHUKOB;
NapajieaIbHOCTD U MEPIEHANKYIIIPHOCTD NPSMBIX, YTOJI MEXIY NPSIMBIMH,
NEePIeHIUKYJIISIP, HAKJIOHHAS, IPOEKLUs, moooue Guryp, no1o0HbIE TPEYTrOJbHUKH,
CUMMETPUSI OTHOCUTEIBHO TOUKH U NPSMON; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO U o001e QUryp, napamieqbHOCTh U MEPIEeHANKYISIPHOCTD PSMBIX B
OKpY’KaroIlleM MUpe

11

YMeHue onepupoBaTh HOHATHUAMH: [UIMHA, PACCTOSHUE, YTOJl (BEIMYUHA YIJIa, CHHYC U
KOCHHYC YTIJIa TPEyroJIbHUKa), IJIOIa/(b; yMEHHE OLIEHUBATh pa3Mephl PeAMETOB U
00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE IPUMEHSTH (POPMYJIbI IEPUMETPA U MJIOIIATH
MHOTOYT'OJIbHUKOB, JJTUHBI OKPY>)KHOCTH H TUIOIIA/IN KpyTa, 00BheMa IPsSMOYTOIBHOTO
napajjesenuIesia; yMeHle IPUMEHATh IPU3HAKKU PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe yIJIOB TpeyroyibHuKa, TeopeMy [ludaropa, Tpuronomerpuyeckre COOTHOLICHUS

JUTSL BRIYHUCIICHHS JJTWH, PACCTOSHUM, TUTOMIa e

12

YMmeHne n300paxkaTh INIOCKUE (GUTYPBI U X KOMOWHAIINY, TPOCTPAHCTBEHHBIE (GUTYPHI
OT PYKH, C TIOMOMIBIO YePTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX CPEJICTB IO
TEKCTOBOMY MJIH CUMBOJILHOMY OTIMICaHHIO

13

YMeHue onepupoBaTh NOHITUSAMU: OPAMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPAUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEJEHNE BEKTOPA HA YUCIIO, CKAISIPHOE
IMPOU3BCACHUC BEKTOPOB; YMCHHE UCIIOJIL30BATH BEKTOPHI U KOOPAWHATHLI AJIA
MPpEACTABJICHUA JAaHHBLIX U PCHICHUA 3a4a4, B TOM YUCJIC U3 JPYTUX y‘Ie6HI)IX npeaMeETOB
Y peajbHOMN KU3HU

14

YMeHune onepupoBaTh MOHITUSIMH: CTOJIOMKOBBIE U KPYTrOBBIE TUATPAMMBI, TaOIHIIBL,
cpenHee apupMETHIECKOe, MeInaHa, HanOOoJIbIIee ¥ HAUMEHbIIIee 3HAUEHHS, pa3Max
YHCIIOBOr0 Habopa; yMEHUE U3BIIEKaTh, HHTEPIIPETHPOBATH H IPEOOPA30BHIBATH
WHQOPMAITUIO, TIPE/ICTABICHHYIO B TAOIHUIIAX U HA JarpaMMax, OTPaXKarolylo CBOWCTBA
Y XapaKTepUCTUKHU PEaNbHBIX MPOIECCOB M ABJICHHI;, yMEHHE PAcIIO3HABATh
W3MEHYMBBIE BEJINUYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue oneprpoBaTh MOHATHAMHE: CIyYaiHBIN OMBIT (CITy4ailHBIN SKCIIEpUMEHT),
3JIEeMEHTapHOE COOBITHE (NIEMEHTAPHBIN UCXO0/T) CITyYaifHOTO OTIBITA, CIlydaifHOe
COOBITHE, BEPOITHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CITyYaiHbIX COOBITHH B
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIME COOBITHSIMU; YMEHHE PElIaTh 3a/[a9n
METOI0OM OPraHW30BaHHOTO epedopa U C UCIOIb30BaHUEM TpaBUiIa YMHOKCHUS,
YMEHHUE OLICHUBATh BEPOSITHOCTH pEaIbHBIX COOBITHIA U SBJICHUH, TOHUMATh POJIb
MPaKTUYECKHU TOCTOBEPHBIX H MAJIOBEPOATHBIX COOBITHI B OKPYKaIOLIEeM MHPE U B
YKU3HH; 3HAKOMCTBO C IMOHSITHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YUCETI U €0 POJIBI0 B MACCOBBIX SIBJICHUAX
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16 YMeHue BRIOUpaTh MOAXOAIINN U3yUYSHHBIA METO/ TS PEIICHUS 3a/1a4H, IPUBOUTH
MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U )KU3HU, PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B MICKYCCTBE, OIUCHIBATEL OT/ICIHHBIC BEIAAIOIITHECS
pe3yIbTaThl, MOyICHHBIE B XO€ Pa3BUTHS MATEMAaTHKHU KaK HAYKH, IPUBOAUTH
MIPUMEPH MAaTEMATHIECKUX OTKPBITHHA U UX aBTOPOB B OTEUCCTBEHHON M BCEMHPHOM
HCTOPHH

Ilepeuenv a1emenmos codepicanus, nposepsemuix Ha OI'd no mamemamuke

Kon IIpoBepsiemMblil 37IEMEHT COJIEpKAHUS
1 Umcna ¥ BEIYUCIICHUS
1.1 Harypanbubie u nenbie uncna. [Ipu3Haku AeTMMOCTH HEIBIX YHCEI
1.2 OOBIKHOBEHHBIE u NECATHYHBIE  TPOOW, MPOLIEHTHI, OecKOHEUYHbBIE
TIEPHOAMYECKUE TPOOH
1.3 PanonaneHble yncna. ApupMeTHIecKue onepamnn ¢ paiuoHAIbHBIMU YHCIIAMH
1.4 JeiicTBurenpHble yncia. ApuMEeTHIESCKHAE OTIEPAINY C IEHCTBUTEIFHBIMU YHACIAMU
1.5 [TpubnmkeHHbIE BEIYNUCIICHHS, TIPABHIIa OKPYTIICHUS, TPUKHU/IKA U OLIEHKA pe3yiibTaTa
BBIYMCIICHUM
2 AnreOpanveckue BEIpaKeHUS
2.1 BykBeHHbIe BhIpaskeHUsI (BBIPAKECHUS C IEPEMEHHBIMH )
2.2 Creniensb ¢ 1enpIM mokaszareneM. CTeneHb ¢ parroHaIbHBIM MoKa3aTesieM. CBOWCTBA CTEIIEHU
23 MHorouneHsl

24 Anrebpanyeckas 1poOb

2.5 Apudmernueckuit KOpEHb HaTypaJbHOUI CTEICHU. HeticTBus

¢ apu(METHYECKIMHU KOPHSIMHU HaTypalbHON CTENeHN

3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lesnbie u xpoOHO-panoHanbHbIe ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH ypaBHEHUI
3.2 Lesnbie u 1poOHO-panoHaIbHbIE HEpaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemrenre TeKCTOBBIX 3a1a4
4 UmncnoBble MOCIEI0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CLIOCOOBI 3a/JaHus I10CIIE0BATEIbHOCTEH
4.2 Apudmernueckasi 1 reoMeTpuuecKas nporpeccuu. @opmMyia CI0XKHBIX MPOLEHTOB
5 OyHKINN
5.1. OynHkus, ciocoosl 3ananus pyHkuun. 'paduk Gynkumu. OdnacTe onpeaeneHns 1 MHOXKECTBO

3HaueHuil pyakuuu. Hynn gyakuuu. [IpomexxyTku 3HakonocrostHcTBa. [IpomMexyTku
MOHOTOHHOCTH (PYHKIMH. MakcuMyMbl 1 MUHUMYMBbI QyHKIMU. Haubonpiiee n HanMeHblee
3HavYeHue QYyHKIMU Ha IPOMEKYTKE

6 Koopaunatel Ha npsAMOil U TUIOCKOCTH
6.1 Koopannratnas npsamas
6.2 JlexapToBBI KOOPAMHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckne QUrypsl 1 UX CBOHCTBa

7.2 Tpeyronpauk

7.3 MHOroyroiasHUKH

7.4 OKpY>KHOCTB U KPYyT

7.5 N3mepeHnne reoMeTpUYECKIX BETHUNH
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BeKTOpLI Ha IIJIOCKOCTH

BeposTHOCTB U cTaTUCTHKA

8.1 OnucatenbHas CTaTUCTHKA
8.2 BeposTHOCTE

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padnr
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