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IlosicHuTeIbHAA 3aNIUCKA

Pa6ouas mporpamma yueOHOTO Kypca «Anredpa» Ha YpOBEHb OCHOBHOTO OOIIIETO
oOpazoBanus 1751 oOydaronmxcst 7—9-x kjgaccoB pa3padoTaHa B COOTBETCTBHH C
TpeOOBaHUSIMU:

o @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauum»;

« mpukaza Munnpocsemienust oT 31.05.2021 Ne 287 «O6 yTBepx aeHUM GeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs;

« mpukaza MunnpocsemieHus ot 18.05.2023 Ne 370 «O6 ytBepxkaeHuu deaepanbHOn
o0pa3oBaTenpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

« npukaza Munnpocenienus ot 22.03.2021 Ne 115 «O06 yrBepxaenuu [lopsiaka
OpraHu3alMH U OCYILECTBIECHUS 00pa30BaTeIbHON AESTENBHOCTH IO OCHOBHBIM
00111e00pa3oBaTebHBIM IpOrpaMmMaM — 00pa30BaATENbHBIM IPOrpaMMam
HayaJbHOTO OOIIEro, OCHOBHOTO OOLIErO U CPETHETO OOIIEr0 00pa30BaHUs»;

o CI12.4.2.4283-26 «CaHUTapHO-3NNAEMHOJIOTNYECKHE TPEOOBAHUS K OpraHU3aALMIM
BOCITUTAHUS U OOYUYEHUS, OTJBIXA U O3JOPOBJICHUS IETEH U MOJIOJICHKIY,

YTBEPAKIACHHBIX IOCTAHOBJIEHUEM IJIaBHOTO caHuTapHoro Bpaya ot 02.06.2026 Ne 19;
e CanlluH 2.3/2.4.4282-26 «'urueHryYecKre HOPMATUBBI U TPEOOBAHHS K 00ECIICUCHUIO
Oe3omacHOCTH U (MTH) OE3BPEIHOCTH IS YesIoBEeKa (PaKTOPOB Cpe/ibl OOUTAHUS, BCTYNAIOT B CHITY
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o KOHIEMIIUU Pa3BUTH MAaTEMaTHUYECKOTO 00pa30BaHuUs, YTBEPKICHHON
pacniopsixenuem IIpaBurenscta oT 24.12.2013 Ne 2506-p;

¢ KOMIUIEKCHBIM IJIAHOM MEPOIPHUATHI 1O MOBBIIICHUIO KAUECTBA MATEMATUYECKOTO U
€CTECTBEHHO-Hay4yHOTo oOpa3zoBanus Ha nepuo 1o 2030 roxa.

Pabodast mporpaMMa OpHEeHTHPOBaHA Ha IIEJICBBIC PUOPUTETHI, CPOPMYIHMPOBAHHEIE B
dbenepanpHOl pabouell mporpaMme BOCIUTaHUs U B paboueii nporpamme Bocriutanust MKOY
«Tpounkas OLI».

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO O0IIEr0 00pa30BaHus: OHA
o0ecreunBaeT U3y4eHHE IPYTHX JUCIUIIINH KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMAaHUTAPHOTO UKJIOB, €€ OCBOEHHUE HEOOXOAMMO JUIsl NPOAOHKEHUSI 00pa30BaHus U B
MOBCEAHEBHOM >kM3HU. PazBuTHe y 00ydaroumxcsi Hay4HbIX IPEACTABICHUNA O
MPOUCXOXKICHUH U CYIITHOCTH alireOpandecKux a0CTpaKkiuii, cioco0e OTpaxeHus
MaTeMaTU4YECKOW HAYKOM SIBIEHUM U MPOIECCOB B MPUPO/IE U 0OIIIECTBE, POJIU
MaTEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIILICHUS, HEOOXOAMMBIX JIJIS
ajianTanuy B COBpeMeHHOM I poBoM oOuiecTBe. M3ydyenue anre6psl odecrieunBaer
pa3BUTHE YMEHUS HaOII0aTh, CPABHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTH MBITIUICHHUSI, CTIOCOOHOCTH apTyMEHTUPOBAHHO 0OOCHOBBIBATH CBOU JICHCTBUS U
BBIBOJIBI, (DOPMYITUPOBATH yTBEpKAcHHS. OCBOCHHE Kypca anreOphl 00ecieqnBaeT pa3BUTHE
JIOTUYECKOTO MBITIICHUS 00YYaIONUXCs: OHU UCTIONB3YIOT JEAYKTUBHBIE U HHIYKTUBHBIC
paccyxeHus, 0000IIeHre U KOHKPETH3aI1I0, a0CcTparupoBanue u ananoruto. O0yueHue
anredpe npeArnoaraeT 3HaYMTeNIbHbIA 00bEM CAMOCTOSITENIbHON A€ TENbHOCTU
o0yyJaroumxcsi, I03TOMY CAMOCTOSITEIbHOE PEIICHHE 3a/1a4 SBIISIETCS peann3anuen
JeSITEIbHOCTHOTO TIPUHIIUTIA O0yUYeHUSI.



B cTpykType nporpaMMsl yueOHOT0 Kypca « Aiaredpa» A OCHOBHOTO 00111ero o0pa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIBHO-METOANYECKUE TUHUU: «HHCIIa U BBIYUCICHUS,
«AnredpanyecKue BbIPAKEHUSN», « Y PABHEHUS U HEPABEHCTBa», « DyHKunm». Kaxxnas u3 stux
COZIEPKATEIBHO-METOINYECKUX JIMHUM PA3BUBACTCS HA NPOTSKEHUM TPEX JIET U3YUYEHUS
Kypca, B3aUMOJACHUCTBYS C IPYTUMH €ro TUHUSAMU. B X0/1€ n3yduenus yaeOHOro Kypca
00y4aromuMcst IPUXOIUTCS JIOTUYECKU PACCYKIaTh, HCTIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U € 3TUM B Iporpammy yueGHOTro Kypca « Anredpa» BKIIOUECHBI
HEKOTOPBIE OCHOBBI JIOTHUKH, IIPEICTABIICHHBIE BO BCEX OCHOBHBIX pa3/enax MaTeMaTH4eCKOro
0o0pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJIEHUIO O0YUYaIOLUUMUCS] OCHOB YHUBEPCAIBHOIO
MaTeMaTH4ecKoro si3bika. CozepikaTeabHON U CTPYKTYPHOU OCOOEHHOCTBIO yUeOHOI0 Kypca
«Anrebpay» ABISAETCS €Tr0 UHTETPUPOBAHHBIN XapaKTep.

Coneprxkanue TUHUU «YHClIa U BBIYUCICHUS CITY>KUT OCHOBOM JIJIS TaJIbHEUIIIETO U3YUEHUS
MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOYYAIOIIUXCS JOTUUECKOTO MBIIIUICHUS,
GbopMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMU, a TAK)XKE MPUOOPETEHUIO TPAKTUUECKUX
HaBBIKOB, HEOOXOUMBIX JIJI IOBCEAHEBHOM KU3HU. Pa3BUTHE MOHSITHUS O YUCIIE HA YPOBHE
OCHOBHOTI'O 00IIETO 00pa30BaHUsI CBA3aHO C PAIMOHATBLHBIMU U UPPAIMOHATILHBIMU YHCIIAMH,
dbopMUpPOBAHHUEM MPEJICTABICHUIN O ICHCTBUTEILHOM YHciie. 3aBepIIeHNe OCBOCHUS
YUCJIOBOM JIMHUHM OTHECEHO K CpeaHeMy o0IIeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandeckux JIMHUNA — « ANreOpandecKkue BhIpAKEHUS» U «Y paBHEHUS
¥ HEPABEHCTBa» — CITOCOOCTBYET (DOPMHUPOBAHUIO Y O0YUAIONTUXCS MATEMATHICCKOTO
ammapara, HeOOXOAMMOTO JIJIsl PEIICHUS 3aa9 MaTEeMAaTHKH, CMEKHBIX MIPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus Y4eOHBIM
MaTepHua TPYIIAPYETCs] BOKPYT pAllMOHATBHBIX BEIpAKCHUA. AnreOpa JeMOHCTPUPYET
3HAUYCHWE MAaTeMAaTHUKH KaK sI3bIKa JISI IIOCTPOCHUSI MATEMAaTHIECKUX MOJIEIICH, OTTUCAHUS
MIPOIIECCOB U SBJICHUN peasibHOTO MUpa. B 3amauu oOydeHus aaredpe BXOISAT TaKxKe
JanbHEIIee pa3BUTHE AITOPUTMAYECKOTO MBITIICHUSI, HEOOXOAMMOTO0, B YaCTHOCTH, JIJIS
OCBOCHHS Kypca MHPOPMATUKH, U OBJIaJICHUE HABBIKAMU JICNYKTUBHBIX PACCYXKICHUIA.
[IpeoOpa3zoBaHre CUMBOJILHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEMN
K MaTeMaTH4eCKOMY TBOPUYECTBY.

Coneprkanre QyHKIIMOHATBHO-TpadhUUECKON JTMHUHU HAIIEJICHO Ha TIOJyYeHHE 00y4YatoIUMHUCS
3HaHUM 0 QYHKIMAX KaK BaKHEUIIIeH MaTeMaTUUECKOW MOJIeNU JJIsl OMTUCAHUS U
UCCJIEIOBAHMS pa3HOOOPA3HBIX MPOLIECCOB U SIBJIEHUI B MIPUPOJE U obuiecTBe. M3yuenue
MaTepHaa crnocoOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHHS UCIIOJIb30BaTh pa3InyHbIe
BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue,
BHOCHUT BKJIaJ] B (HOPMHUPOBAHUE MPEACTABICHUI O PO MATEMATUKU B PA3BUTHHU
UMBWIN3ALHUH U KYJIbTYpPHI.

CornacHo yueOHOMY TUIaHy, B 7—9-X Kiaccax M3y4aeTcst yueOHBIN Kype «Anredpay, KOTOPBIH
BKJTIOUAET CIEAYIONIME OCHOBHBIC Pa3/ieiibl copepkanus: «Hucaa U BEIYUCICHUS,
«Anre0panueckue BIpaXEHUs», « Y paBHEHUS U HEPaBEHCTBAY, « DyHKITUNY.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7-m knacce — 102 gaca (3
yaca B HeJlelo), B 8-M knacce — 102 gaca (3 yaca B Henento), B 9-M kinacce — 102 yaca (3 gaca
B HEJEIIO).



JI1st peanu3aiiuy NporpaMMbl UCHOIB3YIOTCS Y4e€OHUKHU, JOMYIIEHHBIE K UCIOJIBb30BAHUIO TIPU
peanu3auy UMEIOINX TOCYIapCTBEHHYIO aKKPEAUTAINIO 00pa30BaTeIbHBIX TPOTPaMM
HAYaJIbHOTO 00I1IEro, OCHOBHOTO O0IIEro, CpeaHero ooiero o0pa3oBaHus OpraHU3aIHsIMHU,
OCYIIECTBIISIOIIMMHU 00Pa30BaTENbHYIO IEATEIBHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
22.06.2026 Ne 436:

o Maremartuka. Anredpa: 7-i kmacc: 0a30BbIl ypOBEHb: YUeOHHK; 15-¢ n3nanue,
nepepadoranHoe / MakaperaeB FO.H., Munaiok H.I'., Hemxos K.W. u npyrue; mox

en. TensikoBckoro C.A., AkiinonepHoe o01ectBo «M3aaTenbcTBo
T CA, A 0 4
"IIpocBerieHue" »;
o Marematuka. Anredpa: 8-i kiacc: 0a30BbIM YpOBEHb: yueOHUK; 16-¢ u3nanue,
nepepaboranHoe / MakaperueB F0.H., Munmtok H.I'., Hemmkos K.W. u apyrue; mox
en. TensikoBckoro C.A., AkunonepHoe ooiiectBo «3nareabcTBo
T CA,A 0 n
"IIpocBerieHue" »;

o Marematuka. Anredpa: 9-i kinacc: 6a30BbIM YPOBEHb: YueOHUK; 15-¢ u3nanue,
nepepadborannoe / Makapsrue F0.H., Munatok H.I'., Hemmkos K.W. u apyrue; nox
pen. TensikoBckoro C.A., AkiimoHepHoe o011ecTBo «31aTenbcTBO
"IIpoceemienue" »;

« <..>

DJIEKTPOHHbIE 00pa30BaTeibHbIE PECYPCHI, TOMYIICHHBIC K UCTIOJIB30BAaHUIO TTPH
peann3anry UMEIOIINX TOCYIapCTBEHHYIO aKKPEUTAIIUI0 00pa30BaTeNIbHBIX POTPaMM
HAYaJIbHOT'O 00IIIET0, OCHOBHOTO OOIIET0, CpeIHEro 00111ero 00pa3oBaHus IPUKA30M
MunnpocsemieHus ot 23.07.2025 Ne 551:
o Maremartuka. Anrebpa. atepaktuBabie 3aganus. 7-9 kinacc OO0 «CkaeHr»;
o Maremaruka. Anrebpa. 7-9 knacc. [ludpoas padodas rerpaas AO «M3aaTenbcTBO
"[IpocBemienue"»;
o Anrebpa 7 -9 kmacc (6a3oBbIit ypoBeHb) OO0 «MoOuapHOE DIEKTPOHHOE
O6pazoBanuey;

Coaep:xanue yueOHOro Kypca
7-1 KJacce
Yucja v BLIYUCJICHUS

JpoOu 0OBIKHOBEHHBIC M IECATUUYHBIC, IIEPEXO OT OJHOM (hOPMBI 3aIUCH IPOOEH K APYTroi.
[ToHsITHE paIMOHATILHOTO YHCIIA, 3aMMCh, CPABHEHUE, YITOPSA0YNBAHUE PAITMOHAIBHBIX YHCE]T.
ApudmMernueckue TeHCTBYS C palliOHATBHBIMH YUCIaMU. Penienre 3a1ad u3 peabHOM
MPaKTUKUA HA YaCTH, HA IPOOH.

CremneHb ¢ HaTypaJIbHBIM TIOKa3aTeseM: ONpeiesieHue, MpeoOdpa3oBaHUE BhIPAXKEHUHN Ha
OCHOBE OIpe/ieNICHUs, 3aiCh 00JIbIINX YKcel. [Ipo1eHTsl, 3anuch MPOLIEHTOB B BUAE ApOOH U
IpoOu B BHJIE TPOLEHTOB. Tpr OCHOBHBIE 3a/1a4 HA MPOLIEHTHI, PEeIICHUE 3aa4u U3 PeasbHOM
IPaKTUKH.

HpI/IMeHeHI/Ie IMPHU3HAKOB ACINMOCTH, PA3JIOKCHUC HA MHOKUTCIIN HATYPAJIbHBIX YHUCCJI.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIC IIpAMaAAd U 06paTHa$[ MMpONOPUUOHAIIBHOCTH.



AsreOpanvecKkue BbIPAKEHUS

[lepemeHHbBIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. J[OImyCcTHMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEXKAY BEIHUMHAMU B BUEC (POPMYJIBL.
Beruncnenus no popmynam. [IpeodbpazoBanue OyKBEHHBIX BbIPaXKEHHM, TOKIECTBEHHO
paBHBIE BBIPAYKEHUS, paBUiIa MPeoOPa30BaHMsI CyMM U IIPOU3BEACHUN, IPABUIIA PACKPBITHS
CKOOOK U IIPUBENICHUS NIOJIOOHBIX CIaracMbiX.

CBoiicTBa CTEICHU C HaTypaJIbHBIM IIOKA3aTCJICM.

OI[HO‘IJ'IGHBI 1 MHOrowieHsl. CTeneHb, MHOTOYJICHA. CJ'IO)KeHI/Ie, BbIYMTAHUC, YMHOKCHHC
MHOI'OYJICHOB. CDOpMy.]II)I COKpAIICHHOI'O YMHOXCHU: KBaApPaT CYMMBI 1 KBaApaT Pa3HOCTH.
CDOpMy.IIa Pa3HOCTH KBAJIpaTOB. PaznoxxeHrue MHOTrO4JI€HOB

Ha MHOKHNTCJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHuUEe, KOPEHb YpaBHEHHUSI, IPaBUJIa IPEOOPA30BaHUsl ypaBHEHUS, PABHOCUIbHOCTh
YPaBHEHUM.

JIuHenHoe ypaBHEHHE C OTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPAaBHEHUSI, PELLICHUE
JIMHENHBIX ypaBHeHUN. COCTaBICHUE YPABHEHHM MO YCIOBUIO 33/1a4M. PellIeHne TEKCTOBBIX
3a7a4 C TOMOIIBIO YPaBHEHUU.

JIuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMHU U €ro rpaduk. Cucrema IByX JIMHEWHBIX
YpaBHEHUH C IByMs IepeMEHHbIMU. Pelenne cucreM ypaBHEHUI c1ocoOOM MOACTaHOBKH.
[IpuMeps! peleHuss TEKCTOBBIX 3a7a4 C [IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIMHA

Koopaunara Toukn Ha npsmoi. YucinoBele NpoMeKyTKH. PaccTossHrE MEXAY IBYMSI TOUKaAaMU
KOOPJAWHATHOM MPSMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opArHATa TOYKU Ha
KOOpJIMHATHOM 1uiockocTu. [Tpumepsl rpadukos, 3agaHHbix Gopmynamu. UreHue rpadukon
peanbHbIX 3aBucuMoctei. [lonsatue pynkumu. ['paguk Gpynkuuu. CoiicTBa QyHKIMIA.
Jluneiinas gynkuus, ee rpaduk. ['paduk pynkuunu y = |X|. 'padmdeckoe perieHne IMHEHHBIX
YPaBHEHUM U CUCTEM JIMHEUHBIX YPABHEHUM.

8-i1 Ki1acce
Yucaa v BLIYUCJICHUSA

KBaapatHsblii kopenb u3 uncia. [Tonstue 06 uppanronaibHOM uucie. [JecaTuunbie
npUOIMKEHUS UppalMoHaIbHbIX yncen. CBoicTBa apu(MeTHYECKUX KBaAPAaTHBIX KOPHEH U
UX MIPUMEHEHHE K MTPE0O0Pa30BAHUIO YNCIIOBBIX BHIPAKEHUI U BHIYMCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

CreneHs ¢ OCJIbIM ITOKA3aTCIIEM U €€ CBOMCTBA. CTaH,[[apTHaH 3aIIMCh 4YHCJia.



AsreOpanvecKkue BbIPAKEHUS
KBagpaTHblil TpexusieH, pa3ioKeHUe KBaAPATHOTO TPEXUJIE€HA HA MHOKHUTEIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpanyeckoi apoou. CioxeHue,
BBIYUTAHUE, YMHOXKECHHUE, JISTICHUE anreOpandeckux Ipooeii. PanoHansHble BRIpayKEHUS U UX
npeoOpa3oBaHueE.

YP ABHCHHUSI U HEPABCHCTBA

KBaapatHoe ypaBHeHue, hopmyiia KOpHEH KBagpaTHOTO ypaBHeHUsA. Teopema Buera.
Perienne ypaBHEHUM, CBOISAIINXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipocreiimme n1pooHo-
palMOHAIIBHBIE YPAaBHEHHS.

['padmueckas MHTEpIpETALUS YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPAaBHEHUM C IBYMS ITIEpEMEHHBIMU. [ [puMeph! pereHns: CUCTEM HEIMHEMHBIX YPABHEHHM C
JIBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a1a4 aJIP€6paH‘{€CKPIM CIT0COOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OAHON NEPEMEHHON. PAaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHElHbIE HEPABEHCTBA C OAHOU nepeMeHHOM. CUCTEMBI TMHENHBIX HEPABEHCTB
C OJTHOW NEPEMEHHOM.

DOyHKIMHA

[Tonsitue pynkuuu. O61acTh ONPEACICHUS U MHOXKECTBO 3HaueHu# GyHKiuu. Criocoob
3a/laHus PyHKIUH.

I'padux pynkumu. Yrenue cBoiicTB PyHKIMU 10 ee rpaduky. [Ipumepsl rpadukoB QpyHKIUH,
OTPaXKAIOIIUX PEATbHBIE MPOLECCHI.

@OyHKIMH, OTUCHIBAIOLINE NMPSMYIO U 00paTHYIO NMPONOPIHMOHATbHBIE 3aBUCUMOCTH, UX
— 2 = 3 _ .

rpaduxu. Oynximn y = X%,y = X, y = VX, Y = |X|. padudeckoe penreHue ypaBHeHni 1

CHCTEM YpaBHEHUM.

9-# kiacc

Yucaa v BLIYUCJICHUSA

PanmonanpHbI€ Unciia, upparioHaIbHbIE YUCiIa, KOHEYHBIE U OECKOHEYHBIC IECITUYHBIC
npobu. MHOKECTBO ICMCTBUTEIBHBIX YHCEI, TSHCTBUTEIbHbIC YMCIa KaK OCCKOHCUHBIC
JeCATUYHBIC TPoOu. B3aMHO 0JHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM
JEVUCTBUTEIBHBIX YUCE U KOOPJAUHATHOM MPSIMOM.

CpaBHeHUE JEHCTBUTEIBHBIX YUCEN, apu(METUUECKHUE IEUCTBUS C IEHCTBUTEITLHBIMU
YHCIIAMU.

Pa3mepbl 00bEKTOB OKpPYKAIOIIETO MUPA, IIIUTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MUDE.



[Tpubnm>xeHHOE 3HaUYE€HUE BEIMUYUHBL, TOUHOCTh NpUOIMKeHus1. OKpyIJIeHUEe YuCce.
[IpukuaKa 1 OLEHKA PE3yIbTATOB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA
JIuneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIINUXCS K JIUHEHHBIM.

KBaapatHoe ypaBHeHHe. PelieHne ypaBHEHM, CBOISAIIMXCS K KBaJApaTHbIM. bukBaaparHoe
ypaBHeHue. [Ipumepsl pemenns ypaBHEHUN TPEThEN U YETBEPTOM CTEIIEHEN Pa3loKEHUEM Ha
MHOHUTEJIN.

Pemenue I[pO6HO-paHI/IOHaJII)HI>IX ypaBHeHHﬁ. Pemenue TeKCTOBBIX 3aJgad aﬂre6pqueCKHM
MCTOJIOM.

VYpaBHeHMe ¢ ABYMs [IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrteM AByX JIMHEHHBIX
YPAaBHEHMM C IBYyMS IIEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHHH, OJTHO U3 KOTOPBIX
JUHENHOE, a IPYyroe — BTOpoH cTeneHu. ['paduyeckas UHTEpIpeTaLys CUCTEMbI YPABHEHUH C
JIBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNredpanyeckKuM crocoooM.
YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOMN. Permenue cucrem TMHENHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHOM. KBagparHbie HepaBeHcTBa. ['paduueckas nHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUN

KBanpatuunas pyukuus, ee rpaduk u cBoiictra. [lapabosa, KoopAMHATEI BEPIIHUHBI
napabosbl, 0Cb CHMMETPUHU MapadOoJIbI.

I'padukn Gyrxumit y = kx, y = kx + b, y = k/x, y = x*, y = VX, y = x| u ux cBoiicrsa.
YucJoBble MOC/IeI0BATEILHOCTH M IIPOTPECCHH

[ToHsITHE YKMCIIOBOM MOCIEA0BATEIHLHOCTH. 3aJJaHUE TTOCIE0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyioit u popMyIoit N-ro useHa.

Apudmerrnueckasi 1 reomeTpudeckas nporpeccuu. @opmysisl N-ro wieHa apuPpMeTUIecKoil u
F€OMETPUYECKON MPOTPECCUM, CYMMBI IIEPBBIX N-X YJICHOB.

N3o06pakenne 4ieHOB apu(pMEeTHIECKON U TEOMETPUUYECKON TPOTPECCH TOUKaMHU Ha
KOOPJUHATHOM TIIOCKOCTHU. JIMHEMHBIN 1 SKCITOHEHIIMAIBHBIN POCT. CII0)KHBIE MPOLICHTHI.

Ilnanupyemble pe3yJibTaTbl 0CBOEHHS POrPaMMbI

JINYHOCTHBIE pPe3yJIbTAThI



JInuHOCTHBIE pe3yabTaThbl OCBOEHUS ITPOrpaMMBbl Y4EeOHOTO Kypca «Anredpar»
XapaKTEPU3YHOTCH:

1) narpuoTHYecKoe BOCIMTAHME:

o TMPOSIBIICHUEM MHTEPECa K MPOILIOMY H HACTOSIIIIEMY POCCUICKOI MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICHUEM K JJOCTHXKCHUSM POCCHUICKAX MATEMaTHKOB M POCCHHACKON
MaTEeMaTUIECKOH IIKOJIbI, K UCTIOIB30BAHUIO ITUX JIOCTHKCHUH B IPYTUX HAyKaX U
MPUKIAIHBIX chepax;

2) IrpakaiaHCKO€ U TYXOBHO-HPaABCTBCHHOC BOCIIMTAHUEC:

¢ TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpayKAaHUHA U peaIl3alliu €ro Mpas,
[PEICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3ITUYHBIX
CTPYKTYD, ABJICHHI, MPOLEAYpP IPAXIAHCKOr0 00IIecTBa (Hanpumep, BbIOOPHI,
OMPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX IPOOIIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTH>KEHH HAYKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TpyaA0BOE BOCIIMTAHHE:

e YCTAaHOBKOI Ha AKTUBHOE y4YacCTHE B PEIICHUH NMPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON
HaIpaBJIECHHOCTH, OCO3HAHUEM BA)KHOCTH MaTEMAaTUYECKOr0 00pa30BaHMs HA
MPOTSKEHUH BCEH JKU3HU IS YCIEIHON MPO(PECCUOHAIBHOM €SI TENIbHOCTH U
pa3BUTHEM HEOOXOJIMMBIX YMEHHUN, OCO3HAHHBIM BHIOOPOM U OCTPOCHUEM
WHJUBUTyJIbHON TPAEKTOPUU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

e CIIOCOOHOCTBIO K AMOITMOHATILHOMY M 3CTETHYECKOMY BOCIIPUSITHIO MATEMAaTHUECKUX
00BEKTOB, 3a/1a4, pEIICHUM, pacCyKICeHUN, YMEHUEM BUAECTh MaTEeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

e OPHUEHTALMEH B ACATEILHOCTU HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOJIBI U 0011IeCTBa,
NOHMMaHUEM MAaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON AeSTEIBLHOCTH,
ATaIoOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl PA3BUTUS UMBUIIA3ALNH, OBJIAJICHUEM SI36IKOM
MAaTEMATUKU U MATEMAaTUYECKOU KyJIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA,
OBJIQZICHUEM IPOCTEUIINMH HABBIKAMH MCCIIEA0BATEIBCKON NEATEIBHOCTH;

6) pusnueckoe BocnuTaHue, (GOPMHUPOBAHNE KYJIbTYPbI 310POBbSI M IMOIUOHATBHOT O
OJ1aromoJry4us:

¢ TOTOBHOCTBIO IPUMEHATHh MAaTEMATHUYECKUE 3HAHUS B UHTEPECAX CBOETO 37]0POBbA,
BEZICHUSI 3/I0pOBOT0 00pa3a KMU3HU (30pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM
3aHATUN U OTAbIXA, peryysapHas (u3nyecKas akTUBHOCTH), COOPMUPOBAHHOCTHIO



HaBbIKa pe(IeKCUu, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO K€ IpaBa
IPYroro 4eaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

o OpHUCHTALMEW HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUMN JJIs PELICHUs 3a]a4 B
00J1acTH COXPaHHOCTH OKPY’KaloIel Cpeibl, INIAHUPOBAHUS [TOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX ITOCJIEACTBUH JUUIsl OKPY KAOILEH Cpejibl, 0CO3HAHHEM I100aIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOIIeM U IMyTeil UX pelieHus;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBHSM CONUAIBLHON 1 NPUPOTHOM Cpebl:

e TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSX HEOIPEICICHHOCTH, MTOBBIIICHUEM YPOBHSI
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeILHOCTh, B TOM YUCJIC YMCHHS
YUUTBCS y JPYTHX JIIOJIeH, TPUOOpETaTh B COBMECTHOMU ACSITEIHOCTA HOBBIC 3HAHUS,
HABBIKU U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

e HEO00XOAMMOCTHIO B POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIe (HOPMYIUPOBATH
UJIeH, MIOHSATHSA, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE paHEee
HEH3BECTHBIX, 0CO3HABATH ACPUITUTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
IJJAaHUPOBATH CBOE PA3BUTHC;

¢ CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIONTNI KOHTPMED, KOPPEKTUPOBATH MPUHUMACMBIE
pEIICHUS U TeUCTBUS, (OPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIICCTBUSA,
dbopMUpPOBATH OIBIT.

MertanpeamMeTHbie pe3yJbTaThl
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

ba3oBble jornueckue aeiicTBUA:

¢ BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHUYECKUX O0OBEKTOB,
HOHATUN, OTHOILIEHUHN MEXIY MOHATHAMU, (HOPMYIHPOBAThH ONPEIEICHUS TOHATHHA,
yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIIN, OCHOBAHUS IS
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

¢ BOCTIIPUHUMATh, (POPMYITHPOBATH U MPEOOPA3OBHIBATH CYXKIACHHS: YTBEPAUTEIHHBIC U
OTpHIIATEeNbHBIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

¢ BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEYHS B
(dakTax, TaHHBIX, HAOIIOICHUAX U YTBEPKACHUSIX, MPeJiaraTh KPUTEPHH TSI
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€TIaTh BBIBOBI C UCIIOJIH30BAHIUEM 3aKOHOB JIOTHUKH, ISTyKTHBHBIX M UHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

o Ppa3bupaTh 10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (IPSAMbIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE I0KA3aTEIbCTBA
MaTeMaTU4ecKuX (DakToB, BHICTPAUBATh apIYMEHTAIIUIO, IPUBOIUTEH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

o BBIOMPATH CIIOCOO peneHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus1, BEIOUpaTh Hanbosee MOAXOAAIIUN C yIe€TOM CaMOCTOSTEIbHO BbIACIEHHBIX
KPUTEPHEB).



Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:

¢ WCITOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIIbCKUN MHCTPYMEHT TTO3HAHUS,
(dopMynupoBaTh BONPOCH], GUKCHUPYIOLIUE MPOTUBOPEUHE, TPOdIEMYy,
CaMOCTOSTEIILHO YCTaHABIUBATh KICKOMOE U JaHHOE, (POPMUPOBATH TUITOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHE;

e TIPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIOE MCCIICOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOi;

e CaMOCTOSITEIIEHO ()OPMYITHPOBATH OOOOIIICHUS M BBIBOJIBI 110 PE3YJIbTaTaM
IIPOBEICHHOT'O HAOIIOACHUS, UCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH MOJYyUCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

e IIPOTHO3WUPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

e BBISIBJISITh HEJIOCTATOYHOCTH M M30BITOYHOCTh HH(OPMAIIUU, TAHHBIX, HEOOXOAUMBIX
JUTSL PEIICHUS 3a/1a4u;

e BBIOMpATH, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO
Pa3IUYHBIX BUJOB U POPM IIPEICTABICHHUS;

o BBIOMpATH (POpMy MpeacTaBiIeHuss HHOOPMAIUU U WILTIOCTPUPOBATH pelllacMble
3aJlauyu CXeMaMHu, IuarpaMmmMaMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU;

¢ OIICHUBATH HAJCKHOCTh MH(POPMAIIUU IO KPUTEPHUSM, MIPEAJIOKECHHBIM YUUTEIIEM WUITU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiCTBUA

OO0uenue:

¢ BOCIPUHUMATH U (OPMYITHPOBATH CYXACHHUS B COOTBETCTBUH C YCIOBUSMU M LIEISIMU
oO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MICHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS M0 X0y PElICHHUs 3a1a4H,
KOMMEHTHUPOBATh IMOJIyYCHHBIN PE3yJIbTaT;

¢ B X0/l 00CYXIICHHSI 32]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JIEMbl, pelIaeMoi 3a71auu, BRICKA3bIBATh UJICH, HAIICIICHHBIC HA ITOWCK PEIICHUS,
COIOCTABJISITh CBOM CYXKACHHUS C CY)KICHUSIMH JPYTUX YYACTHUKOB JHUAJIOTa,
OOHapyKUBATh pa3IMYUe U CXOJCTBO MO3UIIHIA, B KOPPEKTHOM (hopme
(GopMyITHpPOBATh pa3HOTIIACHS, CBOU BO3PAKCHUS;

¢ TPEACTABIATH PE3YJIBTATHI PEIICHHS 33]]a9H, SKCIIEPUMEHTA, NCCIICAOBAHUS, TPOEKTA,
CaMOCTOSITEIIEHO BEIOMPATh (hopMaT BBICTYILUICHUS C yUETOM 3aja4 MPE3EHTAINN 1
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

¢ TIOHMMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHANBUAYAIBHON paOOTHI
NPU peIIeHUU YI4eOHbIX MaTeMaTHUECKHX 3a7ad;

¢ TIPUHUMATH IIeJIb COBMECTHOM JI€ATEIHHOCTH, INITAHUPOBATH OPTaHU3AIIHIO
COBMECTHOM paboThl, pacrpeaensTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh
IpoIiecC U pe3ynbTaT paboThl, 0000111aTh MHEHUS] HECKOJIBKUX JIFO/ICH;

e y4YacTBOBATh B IPYyMIOBHIX opMax pabOThI (00CYKACHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U Jp.), BHIIOIHATH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOU



JNEUCTBUS C APYTUMU YWiICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa B
oOIIu# IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH
B3aUMOJIENCTBUA.

PeryasiTuBHbIE yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

¢ CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AITOPUTM PELICHUS 3aJa4M (UM €ro 4acTh),
BBIOMpATH CTIOCO0 PELICHUS C YIETOM UMEIOIINXCS PECypCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C yYETOM
HOBOM HH(OpMaIUU.

CaMOKOHTPOJIB:

e BIIQJIETh CIOCOOAMH CAMOMIPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKOH 3a4auH;

e TMPEIBUIETH TPYJHOCTH, KOTOPHIC MOTYT BOZHUKHYTh MIPU PEIICHUU 3a/1a4l, BHOCUTh
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

e OILICHUBAaTh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTH MOCTABICHHOM LIEJIA U YCIOBUSIM,
O0OBSICHSATH MPUYMHBI JOCTHXKCHUS WIN HEJIOCTHUKEHHUS 11eJIH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETCHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJbTAThI
7-# KJIace

K koniry oOydenust B 7-M KJiacce 00yJaronuiics MOJIyYHUT CIEAYIOIINE PEIMETHBIC
pEe3yJIbTaTHL.

Yucaa v BLIYUCJICHUSA

BbINONHATH, cOYeTasi yCTHbIE U MMCbMEHHBIE PUEMBI, apU(PMETHUECKUE TEUCTBUS C
PalMOHAJIBHBIMU YHCIIAMH.

HaxoauTh 3HaYCHUS YHUCTOBBIX BRIPAKCHHUM, MPUMEHSATH Pa3HOOOPa3HBIC CIIOCOOBI M PUEMBI
BBIYHCIICHUS 3HAYCHHUH TPOOHBIX BRIPAKCHUH, COJEPIKAMINX OOBIKHOBEHHBIC M IECATUYHBIC
TpoOu.

[lepexoauTh 0T 0AHOM (POPMBI 3aITUCH YKCEN K ApYroi (MpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUIHYIO IpOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAJIbHBIE YUCIIA.
OKpyrJsTh YnCha.

BrinoaHsaTe MMPUKHUAKY U OLICHKY pPC3yJIbTaTa BbI‘-IHCJ'IGHHfI, OLICHKY 3HAYECHUI YHCIOBBIX
BBIp&)KCHHfI. BrimmoaHsaTh ﬂeﬁCTBHH CO CTCIICHAMHU C HATypaJIbHBIMHU ITIOKA3aTCIISAMU.



HpI/IMeHHTL IMPHU3HAKN JCIIUMOCTH, PA3JI0KCHHNEC HAa MHOXKUTCIN HATYPAJIbHBIX YHUCEII.

Pemate npakTHKO-OpUEHTUPOBAHHBIE 33]1a4H, CBA3aHHBIC C OTHOIIIEHUEM BEJINYMH,
IIPONIOPLIHOHAIBHOCTHIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTATHI PEILICHUS
3aJ1a4 ¢ y4€TOM OIpPaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AsreOpandeckue BbIPAKEHUS

Hcnonp30Bath anredpanveckyro TEpMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B MPOLIecce
OCBOEHUS y4eOHOI0 MaTepuaa.

HaXOIlI/ITI) 3HA4YCHUA 6YKBCHHBIX BBIpa>K€HI/II>’I IIpU 3aJaHHBbIX 3HAYCHUAX IICPCMCHHBIX.

BrimonHATe npeoOpa3zoBaHus 1LETOT0 BhIPAXKEHNUS B MHOTOWJIEH PUBEICHUEM MTOA00HBIX
cllaraeMblX, paCKpbITHEM CKOOOK.

BrINOMHATH YMHOKEHHE OJTHOWICHA HA MHOTOUYJIEH U MHOTOYJIEHa HA MHOTOWJICH, PUMEHSITh
dbopMyIIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa310KEHHUE MHOTOWIEHOB HA MHOXKUTEIH C TOMOIIbIO BEIHECEHUS 32 CKOOKHU
001LIEro MHOXKHUTEIS, TPYNITUPOBKU CIAraeMbIX, IPUMEHEHHS OPMYIT COKPAILIEHHOTO
YMHOXKEHUS.

HpI/IMeHHTB HpeO6pa3OBaHI/ISI MHOT'OYJICHOB AJIA pCIICHUS PA3JIMYHBIX 3a/la4 U3 MaTCMATHKU,
CMCI)KHBIX IIPCAMCTOB, U3 peaHBHOﬁ IIPAaKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMU MMOKA3aTEISIMU J1JIs TpeoOpa3oBaHUs
BBIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pemate nmuHENHBIE YpAaBHEHHUS C OTHOM NIEPEMEHHOM, IIPUMEHSS ITPAaBUIIA IEPEX0AA OT
MCXOJHOI'O YPABHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[ToxOupaTe mprUMepHI Tap YUCE, SIBISIIONIUXCS peIICHUEM JTMHEHHOTO YPaBHEHUS C JBYMS
MIEPEMEHHBIMM.

CtpouTb B KOOPAMHATHOM MJIOCKOCTH rpaduK JIMHEWHOTO YPABHEHUS C IByMsI IEPEMEHHBIMU,
NOJIB3YSCh TpauKOM, MPUBOAUTH IPUMEPHI PEILICHUSI yPaBHEHUSI.

PemaTp cuctemsbl IByX JINHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyuecku.

CocTaBiaTh U pemaTh JIMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHEMHBIX YPAaBHEHHH MO YCIOBHUIO
3a71a4M, HTHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H ITOJy4YECHHBIM pPE3yJIbTar.

DyHKIUU



H306pa)KaTB Ha KOOp,HHHaTHOﬁ HpHMOﬁ TOYKH, COOTBETCTBYIOIIKUC 3aJaHHBIM KOOPAWNHATAM,
JIy4H, OTPC3KHU, MHTCPBAJIbI, 3aIIMChIBATH YU CIIOBBIC IIPOMCIKYTKH Ha aJ'IF66paI/I‘-IeCKOM SA3BIKCE.

OTmedaTh B KOOPAUHATHOM TUIOCKOCTH TOYKH T10 33JJaHHBIM KOOpJUHATAM, CTPOUTH TpaduKu
auHeWHbIX QyHKIuH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceIBaTh C TOMOIIBIO0 (DYHKIIMI U3BECTHBIE 3aBUCUMOCTU MEK/y BEIMYMHAMU: CKOPOCTb,
BpEMsI, PACCTOSIHHE, 11eHa, KOJIMYECTBO, CTOMMOCTD, TPOU3BOAUTEILHOCTD, BpeMs, 00beM
padoTHI.

Haxoauth 3HaueHre QyHKIIUHU MO 3HAYCHHIO €€ apryMEHTa.

[TonumaTts rpaduueckuii cnocod npeacTaBieHus U aHanu3a HHGOpPMaIIK, U3BJIEKATh U
MHTEPHPETUPOBATH MH(POPMALINIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 KJ1acce

K koHily oOyuenus B 8-M kJiacce 00y4darouuiicss MOJIy4YHT CIAEAYIOIIHNE MPEIMETHBIE
pE3yJIbTaThI.

Yucaa v BLIYUCJICHUSA

Hcnonb30BaTh Ha4aIbHBIE MIPEJICTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX YUCEIT JJIS
CpaBHEHUs, OKPYTJICHHS U BBIYMCICHUHN, 300paxaTh AICUCTBUTEIIbHBIC YK CIIa TOUKAMU Ha
KOOPJAMHATHOM IPSMOM.

[TpuMeHsTh OHATHE apUPMETHUECKOTO KBaIPpaTHOTO KOPHS, HAXOAUTh KBaIpaTHbIE KOPHHU,
UCIIOJIb3YsI PU HEOOXOAMMOCTH KAJIbKYJIATOP, BHITOIHATH NPE0Opa30BaHUs BEIPAKEHUM,
COZEPIKAINX KBAIPATHBIE KOPHU, UCITOJIB3YSl CBOMCTBA KOPHEM.

Hcmonb30BaTh 3aIMCH OOJIBIIMX U MAJIBIX YHCEIT ¢ IIOMOIIBIO ASCATUYHBIX IpOOCH 1 CTEIeHEeH
quciaa 10.

AuredpanvyecKue BbIPAKEHUSA

HpI/IMCHHTB IIOHATHUEC CTCIICHHU C LICJIBIM ITOKA3aTCJIEM, BBIIIOJIHATDH HpeO6paSOBaHI/IH
BBIpEl)KGHHfI, COoACpKalUX CTCIICHHU C ICJIBIM IIOKA3aTCIICM.

BBITIOTHATH TOXAECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATIBHBIX BEIPAKEHUN Ha OCHOBE TIPABUIT
JNEeWCTBUHN HAJl MHOTOUYJIEHAMH U aJITeOpandecKUMU APOOSIMH.

PaCKJ'Ia)IBIBaTL KBaﬂpaTHBIﬁ TPCXYJICH HAa MHOXKHUTCIIN.

[TpumensaTh mpeoOpa3oBaHus BRIPAKESHUH IJIs PEIICHHS] PA3IMYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEXXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemmate nuHEHBIC, KBaJApaTHBIC YPAaBHEHUS U PAIMOHAIbHBIC YPABHEHHS, CBOJIAIINECS K HUM,
CUCTEMBI IByX YPaBHEHUM C JBYMSI IEPEMEHHBIMH.



[IpoBOIMTE IPOCTENILINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIIE C
IpUMEHEeHHEM TpaduiyecKuX MpecTaBiIeHu (yCTaHaBIUBATh, UMEET JIM YPAaBHEHHUE WIIH
CUCTEMa YPAaBHEHUI pelIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.).

[TepexoauTh OT CIOBECHOH (OPMYITHPOBKH 337a4uM K €€ aaredpandeckoil MOJIeN ¢ TOMOIIBIO
COCTaBJICHUS YPaBHEHUS HJIM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4i OJYYCHHBIH pe3ysbTar.

[IpumMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH, PEIIaTh JUHEIHbIC
HEPaBEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI, JaBaTh IPaPpUIECKyI0 WILTIOCTPAIIHIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[TonnMaTh U UCHOIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003HaueHUA), ONPEAEIATh 3HaueHUe (QYHKLIHUH 110 3HAYEHUIO apIyMEHTa, ONPEEsATh
CBOMCTBa (DYHKIIMH MO €€ rpaduKy.

Ctpouts rpaduku dremMeHTapHbIX byHKmmil Buma: Y = K/X, y = x5,y =x°, y = x|, y = V.
OmnuchIBaTh CBOWCTBA YHCIOBOM (DYHKIIUH IO €€ TPaduKy.

9-#1 Kiace

K koHIily oOyueHus B 9-M kJiacce 00y4darouuiics MOJIy4YHT CIAEAYIOIIHE MPEIMETHBIE
pE3yJIbTaThI.

Yucaa v BLIYUCJICHUSA
CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

BoimonsaTe apI/I(I)MeTI/ILIeCKI/Ie ,Z[GﬁCTBPISI C palMOHAJIbHBIMHU YU CJIaMH, COUCTAadA YCTHBIC
IMMHCBbMCHHBIC ITPHUCMBbI, BBIIIOJIHATh BBIYUCICHUS C HPpPAallOHAJIbHBIMHA YK CIIAMU.

HaXOI[I/ITI) 3HAUYCHUS CTECIICHEH C OCJIBIMHU ITOKa3aTCIIsIMHU U KOpHeﬁ, BBIYMCJIATh 3HAYCHUA
YU CIIOBBIX BBIp&)KCHHfI.

OKpyrasaTh AEUCTBUTEIIBHBIE YMCIIA, BHIOIHITH MPUKUJIKY PE3YIbTAaTa BBIYUCICHUHN, OLICHKY
YHCJIOBBIX BBIPAXKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pewiars IMHEHBIE U KBAIPATHBIE YPABHEHHUS], YPABHEHUS, CBOIAIINECS K HUM, IPOCTEUIIINE
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemats cuctemsbl ABYX JIMHEHUHBIX ypaBHeHI/Iﬁ C ABYyMs IICPECMCHHBIMH U CUCTCMbI JIBYX
ypaBHeHHﬁ, B KOTOPBIX OJHO YPaBHCHHUEC HE ABJIACTCA JIMHCVHBIM.

Pemath TEKCTOBBIC 3aga4uu aJ'IFC6paI/I‘IeCKI/IM CIIOCOOOM C IMOMOMIBIO COCTABJICHUS YPABHCHUSA
HJIN CUCTCMbI IBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU.



[IpoBOIUTE ITPOCTENILINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCJIE C
npUMEHEeHHEM TpaduiyecKuX MpeacTaBiIeHu (yCcTaHaBIUBaTh, UMEET JIM YPaBHEHUE WIH
CUCTEMa YPAaBHEHUI pelIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemates nuHEitHBIC HEPAaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300paXKaTh PEIICHUE
HEPaBEHCTB Ha YMCJIOBOM MPSIMOii, 3aITUCHIBAThH PEILICHHE C TTOMOIIBIO CUMBOJIOB.

PemmaTe cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAIPATHOE
HEPaBEHCTBO, N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aITUCHIBATH
pELICHHE C TOMOIIBI) CUMBOJIOB.

Hcmnonp30BaTh HEPABEHCTBA NIPU PEUICHUN PA3IUYHBIX 3a/1a4.
DyHKIMHA
Pacrnio3HaBaTh QyHKIMU H3YYCHHBIX BUIOB. [10Ka3bIBaTh CXEMAaTHYECKU PACIIONIOXKECHHUE HA

~ e 2
KOOPJAWHATHOM MI0CcKOCTH IpadukoB GyHKIui Buna: Y = KX, y = kx + b, y = k/X, y = ax” + bx
+¢,y =X, y=1X, ¥ = |X|. B 3aBHCHMOCTH OT 3Ha4eHHi1 K03(PHIHEHTOB, OHCHIBATE

CBOMCTBA (DYHKIIHM.

CTtpouTh 1 U300pakaTh CXEMaTUUECKU IpaPUKU KBaIPAaTUUHBIX (PYHKIIHH, ONMCHIBAThH
CBOMCTBA KBaJAPATUYHBIX (PYHKIMI 110 UX rpadukam.

Pacnio3naBaTh KBaipaTUUHYIO PYHKIUIO 110 (POpMYJie, MPUBOAUTH IPUMEPHI KBaIPATUUHBIX
(GyHKIMI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

YucjioBbI€e NMOCJIE€I0BATEILHOCTH U nmporpeccumn

Pacno3naBaTh apu(METUUECKYIO U T€OMETPUUECKYIO TPOTPECCUM MPU PA3HBIX CIIOCOOaX
3a1aHusl.

BrInoaHsaTh BRIUKCIEHUS C UCTIOJIb30BaHUEM (HOPMYI N-TO YieHa apupMeTHIecKou u
r€OMETPUUECKOU MPOTrPECCHUM, CyMMBI IEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICAOBATCIIPHOCTH TOUYKAMHU Ha KOOpI[I/IHaTHOﬁ IIJTOCKOCTH.

PemaTe 3a1aum, CBsI3aHHBIE C YHCJIOBBIMU MOCIIEIOBATEILHOCTSIMH, B TOM YUCJIIC 33J1a41 U3
peaNbHOM KU3HHU (C UCTIOJIb30BAaHUEM KaJBKYIATOPA, ITU(POBBIX TEXHOJIOTHUH).

TemaTn4yeckoe MIAHUPOBAHUE

-1 KJ1ace
Konn4yecTBO 4acos JJ1eKTPOHHBIE
HaumMmenoBanue
Ne a3/1eJIOB U TeM (uucposbie)
n/n p B KounrtpoJubhble | [IpakTuyeckue 06PA30BATEIbLHbIC
MpOrpaMmbl cero A60ThI ABOTLI
P p pecypchl
Yucaa n
! 25 1 <.>
BBIUMCJICHHMS.




PamnonanesHelie
qHuciaa

5 AnreOpanyeckue 27 1 <>
BBIPAXKEHUS

3 YpaBHeHus U 20 1 <.>
HEpPABEHCTBA
KoopauHatsl u

4 |rpaduxm. 24 1 <..>
OyHKIMU

5 [ToBTOpEHUE U 6 1 <.>
000011eHNE

OBIIIEE

KOJIMYECTBO

YACOB I1O 102 > °

ITPOITPAMME

8- KJ1ace

KoJau4ecTBO 4acoB J/IeKTPOHHBIE

HaumenoBanue

No — (umdposrie)

. pasaeno € Beero KontpoJbHubie | [IpakTuueckue 00pazoBaTeIbHBIC
NnporpaMmMsbI paﬁoTLI paﬁoTbI pecypchl

Yucna v BEIYUCIIEHUS.
1 15 <.>
KBanpaTHbie KOpHU

Yuciia v BEIYUCIICHUS.
2 | CrereHs C HEIbIM 7 <.>
MOKa3aTEJIEM

AnreOpaunyeckue
3 | BBIpaKEHHUS. 5 1 <.>
KBanpartsslil TpexuieH

AnreOpaunyeckue
4 | BBIp@XXEHHUS. 15 1 <..>
Anrebpandeckast Ipoob

YpaBHeHUS U
S5 |HepaBeHCTBa. 15 1 <..>
KBanparnusie ypaBHEeHUs

YpaBHEeHUS U
6 |HepaBeHcTBa. CHCTEMBI 13 <..>
YpaBHEHUU

YpaBHeHUs U
HEPaBEHCTBA.

12 1 <..>




Hepasencta

3 ®yukuuu. OCHOBHbBIE 5 < >
MOHSATHUS

9 OyHkuuu. Yucioseie 9 < >
byHKIIUN

10 [loBTOpEHUE N 5 2 < >
00o01IeHNEe

OBLIEE KOJIMYECTBO 102 6 0

YACOB IIO ITPOIT'PAMME

9-ii ky1acc

KoumnuecTBo yacos JJIeKTPOHHBbIE

HaumeHnoBanue

Ne B I TeM (undposbie)

n/n | PA3AE10 ¢ Beero KourpoibHbie | [IpakTHieckne | ogpazosareannble
nporpaMMbl padoThI paboThI pecypeb

1 I‘II/ISJIa Y BBIYMCIICHUS. 9 < >
JelicTBUTENbHBIE YUCIIA
YpaBHeHUs u

o |HepaBeHCTBa. ) 14 1 < >
YpaBHEHUS ¢ OTHOU
MIEPEMEHHOU
YpaBHeHUs U

3 |HepaBeHcTBa. CUCTEMBI 14 1 <..>
YpaBHEHUU
YpaBHeHus u

4 |HEepaBeHCTBA. 16 1 <..>
HepaBencrsa

5 | ®dyHkuun 16 1 <.>

5 Yucnosbie 15 1 < >
MOCJIEIOBATEIbHOCTH
IToBTOpEHME,

7 | o00o01enue, 18 1 <..>
CUCTEMaTHU3alMs 3HAHUU

OBUIEE KOJIMYECTBO 102 6 0

YACOB I1O ITPOT'PAMME

IIpoBepsiemblie TpeOoBaHus K pe3yabratam ocBoeHuss QOII u dj1ieMeHThI coeprRaHus

7-1 Kjaace

IIpoBepsiemble TpeOOBaHuA K pe3yabTaTam ocBoenust OOII




Kon

IIpoBepsiemble mpeaMeTHbIE Pe3YJIbTATHI OCBOCHUS OCHOBHOM

NpOBEpPsAEMOro .
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus
pe3yJbTaTa
1 Hucna v BBIYUCIEHUS
11 BoInonHsTh, coueTast yCTHbIE U TUChMEHHBIE IPUEMBbI, apU(PMETHIECKHE
' JEUCTBUA C PAllMOHAILHBIMU YU CIIAMU
Haxonuth 3Ha4€HMs UUCTOBBIX BBIPAKEHU, TPUMEHSATh Pa3HOOOpa3HbIe
1.2 CHOCOOBI U MPUEMBI BBIYUCIECHUS 3HAYEHUI JPOOHBIX BBIPAKEHUN,
coJiep KaliuX OOBIKHOBEHHBIC U JECATUYHbBIC IPOOU
[lepexonuth OT OIHOM (POPMBI 3aMKUCH YHCET K APYTOi (TpeoOpa3oBLIBATh
1.3 JECATUYHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JICCATUYHYIO IPOOb)
1.4 CpaBHUBATH U YNOPSAIOYNBATH PAIUOHAIIBHBIC YUCTIA
1.5 OKpyrnsaTe yucna
BBINOMHATS NPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAUEHUN
1.6 YUCJIOBBIX BBIPAYKEHU. BBIOIHATE AEHCTBUS CO CTENEHSIMH C
HaTypaJIbHBIMH TIOKa3aTEISIMU
17 [IpuMeHATh NPU3HAKYU AETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIH
' HaTypaJbHbIX YHCEII
PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4H, CBSI3aHHBIE C OTHOILIEHHEM
18 BEJIMYMH, TPONOPLHOHAIIBHOCTHIO BEJIMUUH, IPOLEHTAMH,
' UHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS 3a7a4 C YYETOM OTPaHUYCHHU,
CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMbIX O0OBEKTOB
2 AnreOpandeckre BhIPKEHUS
21 Hcnonb3oBath anreOpanvyeckyro TEPMUHOJIOTHUIO U CHMBOJIUKY, TPUMEHSTh
' €€ B IIpoLIecce OCBOEHUS yUeOHOro MaTepuana
29 Haxonuth 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN MTPH 33JJaHHBIX 3HAUYCHUSIX
' IEPEMEHHBIX
23 BrInonHsaTh npeoOpa3oBaHus UENOro BhIPAXKEHUSI B MHOTOWICH
' MPUBEICHUEM MTOAOOHBIX CIaraeMbIX, PaCKphITHEM CKOOOK
24 BhINoaHATS YMHOKEHHUE OJIHOUJIEHA HA MHOTOYJIEH U MHOTOYJICHA HA
' MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH
OcCy1ecTBIATh Pa3IoKEHUE MHOTOYJIEHOB HA MHOKUTEIHU C IOMOUIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTES, TPYIITUPOBKYU CJIaraeMbIX,
npuMeHeHus1 (OPMYJT COKPAILIEHHOTO YMHOKEHHUS
26 [IpumeHnsaTh npeoOpa3oBaHKsi MHOTOUJICHOB JJIsl PEUICHUS Pa3IMUHbIX 33/1a4
' 13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEalIbHON MPAKTUKH
27 Hcnonbs30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMH MOKA3aTEISIMU JJI5I

peoOpa3oBaHusl BHIPAKCHUI




VYpaBHEHUS U HEpAaBEHCTBA

Pemats nuHelHbIE ypaBHEHUS C OJTHOU IIEPEMEHHOM, IPUMEHSS ITPaBUIa

3.1 nepexoja OT UCXOJHOTO YPAaBHEHHUSI K paBHOCUIILHOMY eMy. [IpoBepsiTh,
SIBJISICTCS JIM YUCJIO KOPHEM YPaBHECHHSI
392 [TpumMeHATh TpaguIecKrue METOIBI TIPH PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
' CUCTEM
33 [TopOupats mpuMepsbI ap YKCE, SIBISIOUUXCS peICHUEM JTUHEHHOTO
' ypaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAUHATHOM ITIOCKOCTH TpadUK JIMHEWHOTO YPaBHEHUS C
3.4 IBYMS IEPEMEHHBIMH; TIOTB3YSACh TPAPUKOM, TPHUBOIUTH TPUMEPHI PEIICHHSI
ypaBHEHUS
35 PemaTe cucteMbl IBYX JIMHEWMHBIX YPABHEHUM C JBYMSI IEPEMEHHBIMU, B TOM
' qucie rpapuaecKku
CoCTaBIATh U pelIaTh JMHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHUH TI0 YCIIOBHIO 33]1a4l, HHTEPIIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a9H TTOJTYYCHHBIA PE3yIbTaT
4 Koopaunate! u rpaduku. Oyskimn
N300pakaTh HA KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJIaHHBIM KOOpJIMHATAM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aITUCHIBATH YHCIIOBbIC
MIPOMEKYTKH Ha aIreOpanvaecKoM SI3bIKe
4.2 OtMmeyaTh B KOOPJIUHATHOM TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOpIUHATAM
4.3 Ctpouts rpaduku nuHerHbIX QyHKIui. CTpouts rpaduk QyHkimm Yy = |X|
OnuceIBaTh ¢ TOMOIIBIO0 (PYHKITHI N3BECTHBIC 3aBUCUMOCTH MEXKTY
4.4 BEIIMYMHAMU: CKOPOCTh, BpEMSI, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00beM pabOThI
4.5 Haxonuth 3HaUYeHHE PYHKITUU TIO 3HAYCHHIO €€ apTyMEeHTa
[Tonumarts rpaduyueckuit cnocod mpencTaBieHus U aHaI3a nHOpMaIuH,
4.6 U3BJICKATh U MHTEPIIPETUPOBATH HHPOPMALIUIO U3 TPA(PUKOB peabHbIX

MPOLIECCOB U 3aBUCUMOCTEMN

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUA

Kon ITIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA
1 Yucna u BBIYUCTICHUS
Jpo6u 0OBIKHOBEHHBIE U IECITUYHBIE, IEPEX0]T OT OHOM (POPMBI 3aTTUCH APOOECH
11 K npyroii. [loHaTre parmoHaIbHOTO YUCIIA, 3aMUCh, CPABHEHHE, YIOPSTOYHMBAHUE
paIMOHABHBIX YHCETT
19 ApudmMernueckue TeHCTBHS ¢ pallMOHAIBHBIMU YUCIaMH. Perienne 3a1a4 u3
' peanbHOM MPAKTUKU HA YacTH, Ha IpoOU
1.3 CremneHb ¢ HaTypaJIbHBIM TTOKA3aTelieM: OIpeIesieHrne, Ipeoodpa3oBaHue




BI)Ipa}KCHI/Iﬁ Ha OCHOBC OIIPCACICHH, 3alIUCh OOBIINX YHCEIT

[IporeHThI, 3aMKCh TPOILICHTOB B BUJIE IPOOH U IPOOU B BUJIE MPOIEHTOB. Tpu

14 .
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHNE 3a1a49 U3 peabHOU NPAKTUKU
15 [IpuMeHeHne NPU3HAKOB JIETUMOCTH, PA3JI0KEHHE Ha MHOKHUTENIN HATypaJbHbIX
' YHUCEIl
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsIMasi U 0OpaTHas! MPONIOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 IlepemeHHBIE, UNCITOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHON. JlommycTuMbIe
' 3HAYEHHUS IEPEMEHHBIX
29 [IpencraBieHue 3aBUCUMOCTH MEXTy BETMYMHAMHU B BUJIE (POPMYJIBI.
' Boruncnenus no popmynam
2.3 [IpeoOpa3zoBanne OyKBEHHBIX BbIPAKEHUM, TOKIECTBEHHO PABHBIE BHIPAKECHUS
2.4 CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTeIeM
25 OpnHounensl 1 MHOrOwIeHsl. Ctenenb MHOrousaeHa. CioKeHne, BBIYUTaHUE,
' YMHOKE€HHE MHOT'OUYJICHOB
26 @opMyIIbl COKPAIIEHHOTO YMHOXKEHHMSI: KBaJIpaT CYMMBbI U KBaJIpaT Pa3HOCTH.
' dopMyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOXKHUTEIHN
3 YpaBHeHus
31 VYpaBHeHUE, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHus ypaBHEHMUS,
' PaBHOCUJIBHOCTh YpaBHEHUN
39 JInHelHOe ypaBHEHHE C OJTHOM NTEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO
' YpPaBHEHHS, PEIICHUE JINHENHBIX YPAaBHECHUN
33 CocrapieHne ypaBHEHMI 110 yCIIOBHIO 3a7aul. PellleHne TEeKCTOBBIX 3aa4 ¢
' MOMOIIbIO YPaBHEHUI
3.4 JIuneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro Irpadux
Cucrema IByX JINHEWHBIX YPaBHEHUN C ABYMsI IEpEMEHHBIMU. Pemenne cucreM
3.5 ypaBHEHUI cIOcOOOM MOCTaHOBKU. [IpuMepsl penieHnst TEKCTOBBIX 3a]1a4 C
IIOMOILBIO CUCTEM YPABHEHUM
4 Koopaunate! u rpaduku. OyHkumn
4.1 Koopaunara Toukn Ha npsmoi
4.9 Uucnosele NpOMEXKYTKH. PaccTossHre MEXAy 1BYMs TOUKaMU KOOPAMHATHON
' pAMOU
43 [IpssmoyrosbHas cucrema koopauHar, ocu OX u Oy. Adcuucca U opJiMHaTa TOYKH
' Ha KOOPJIMHATHOM TNIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3aaHHbIX HopmyiaMu. UTeHne rpa@uKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'padpuk ¢pynxuun. CroiicTBa GpyHKINN




4.6 Jlunetinas ¢yukius, ee rpaduk. ['padux hynkiuum y = [X|

4.7 I'paduueckoe penieHre TUHEHMHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUN

8-i1 KJ1acce

IIpoBepsiemble TpebGoBaHud K pe3yiabTaram ocBoennss OOII

Kopn .
IDOBEDIEMOLo IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOM
POBEPp o0pa3oBaTesibHO MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs
pe3yJabTara
1 Uucna v BEIYUCIIECHUS
Hcnonp30BaTh HavaIbHbBIE IPEACTABICHNSI O MHOKECTBE JCHCTBUTEIIBHBIX
1.1 YHCell AJIsl CPABHEHUS, OKPYTJICHUS M BBIYUCIICHUH, H300pakaTh
NEUCTBUTEIBHBIE YHCIIA TOYKAMHU HA KOOPAVMHATHOMN MPSIMOM
[IpuMeHATH MOHSATHE APUPMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
19 KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOAUMOCTH KAJIbKYJIATOD,
' BBITIOJIHATH MPE0Opa30BaHUsI BBIPAKEHUHN, COJIEPIKAIIMX KBAJIpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEN
13 Hcnonb30Bath 3anucy OOJBIIMX U MAJIBIX YUCEN C IIOMOMIBIO JECATUYHBIX
' npo0eii u creneHelt yucna 10
2 AnreOpandecKkue BhIPaKEHUS
21 [IprMEHSTh MOHATHE CTENIEHU C LEIbIM MTOKA3aTEIEM, BBIIOIHITh
' npeoOpa3oBaHus BEIPAKECHHH, COAEPKAIIUX CTETICHH C LIETbIM ITOKa3aTeaeM
BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BBIPAXKEHHM
2.2 Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOWIEHAMHU U ajareOpanyecKuMu
Ipo0sMu
2.3 PackiiaapiBaTh KBaJApaTHBIN TPEXUWICH HA MHOXKHUTEIN
24 [IpumensTh peoOpa30BaHUsl BRIPAKEHUHN I PEIICHUS pa3IMYHbIX 3a/1a4 U3
' MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Pemiars 1nHEHbIE, KBaIpaTHBIE YPABHEHUS U pAllMOHAIbLHBIE YPABHEHUS,
' CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMU
[IpoBoaNTE IIpOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
32 TOM YHCIIE C IPUMEHEHUEM IpaduuecKuX MpeIcTaBlIeHu (yCTaHABINBATD,
' MMEET JIM YPABHEHHE WIIM CUCTEMA YPABHEHUI PEILICHHUS], €CIIH UMEET, TO
CKOJIbKO, U TpoYee)
[TepexoauTs OT cTOBECHOM (POPMYIUPOBKH 33a4U K €€ anreOpandeckoi
33 MOJIEH C IOMOIIbIO COCTABIICHHS YPAaBHEHUS WIIA CUCTEMbI YPAaBHEHUH,
' HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4y MOTYYEHHbIN
pe3yabTar
3.4 [IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB 711 CPABHEHUS, OLICHKH,




peniaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBbI, 1aBaTh
rpaguuecKyro WLUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI

HEPaBEHCTB
4 OyHKIIUU
[ToruMaTh ¥ UCTIOJIB30BATh (DYHKIIMOHATIBHBIC MIOHATHS U S3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE 0003HAYCHUS), ONIPEACISITh 3HaUCHUE QYHKITAU TI0
3HAUYEHUIO apTryMEHTa, ONPEAesATh CBOMCTBA (PYHKIIMH MO ee rpaduky
o _ 2 3\ —
4.2 Ctpoutb rpaduku 35eMeHTapHbIX QyHKImN Buaa: Y = K/X, y =x°,y=x",y =

|X|, onKchIBaTh CBOMCTBA YUCIOBOM (DYHKIIMHU T10 €€ TpaduKy

IIpoBepsieMble 3JIEeMEHTHI COJIeP:KAHUS

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 Hucna v BEIYUCIEHUS
11 KBagpatueiit kopeHs u3 uyncia. [lonstue 00 uppainoHaIbHOM YHKCIIE.
JlecsiTuuHbie MPUOIMKEHUS UPPALIMOHATIBHBIX YUCE
CBoiicTBa apuMeTHUECKUX KBAJPaTHBIX KOPHEN U X MPUMEHEHHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BHIPAXKEHUM U BHIUUCICHUSAM. [[eCTBUTEIbHBIC
qyucia
1.3 CrernieHsb ¢ 1EJIBIM MOKa3aTesieM U ee cBoicTBa. CTaHaapTHAS 3alUCh YKcia
2 AnreOpandecKkue BhIPaKEHUS
2.1 KBampaTHblit TpexusieH, pa3nokeHue KBaApaTHOTO TpeXujieHa Ha MHOXUTEIN
2.2 AnreOpanyeckas qpoos. OCHOBHOE CBOMCTBO ajreOpanveckoil 1poodu
2.3 CrnoxeHue, BRIMUTaHUE, YMHOXKEHHE, JISJICHHE allreOpandecKux Apooei
2.4 PannonanbpHbie BhIpaXXeHUS U UX IPE0Opa30BaHKE
3 YpaBHEeHHS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHenue, popmyiia KOpHEH KBaIpaTHOTO ypaBHEHUA. Teopema
Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMNXCS K JIMHEMHBIM U KBAJPATHBIM
3.3 [Ipocreitmme qpoOHO-paIMOHATBHBIC YPABHEHUS
I'paduueckas maTEpIIpETaIls YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPABHEHUH C IByMs lIepeMeHHbIMU. [IprMepsl pemieHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU
3.5 Perienne TEKCTOBBIX 3a/1a4 alNreOpandecKuM Criocooom
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHOM
3.8 PaBHOCHJIBHOCTH HEPABEHCTB




3.9 JIuHeliHble HEPABEHCTBA C OJTHOM MIEPEMEHHON

3.10 | Cucrembl TUHEHHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOMN

4 OyHKIUU

41 [Tonsitne pynkumuu. O61aCTh ONPEACICHNUS] © MHOXKECTBO 3HaUYE€HUN (QYHKIIUH.
' CnocoOsI 3aanust GyHKITHI

4.2 I'paduk ¢pyakuuu. UreHue cBOMCTB PYHKINU 110 ee TpaduKy

4.3 [Tpumeps! rpadukoB QyHKIIHIA, OTPAKAIOIIUX peaTbHbIE MPOIECCHI

@OYHKIMHU, OTMIUCHIBAIOIINE MPAMYIO U OOPaTHYIO MPONOPIIUOHAIBHBIC

4.4
3aBUCUMOCTH, UX TpaduKu

4.5 OyHKIUU Y = X2 y=x°

4.6 Oyukiuu y = v X, y = |X|

4.7 I'paduueckoe perieHre ypaBHEHUI U CUCTEM YPAaBHEHHI

9-i1 ki1ace

IIpoBepsiemble TpeOOBaHuA K pedyabTaTram ocBoenust OOII

Ko .
I (I)lBe AEMOLO IIpoBepsieMble peAMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
p p o0pa3oBaTesibHOW MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucia v BEIYUCITICHUS
1.1 CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAJIBHBIC U UPpaAllMOHATBHBIE YK CIIa

BoinonasaTe apudmeTnieckue ASMCTBUS C pallMOHATBHBIMU YHCIIAMH,
1.2 coyYeTasi yCTHBIE U IUCbMEHHBIE ITPUEMBI, BBITOJIHATH BBIYMCIICHUS C
VUPPAlUOHAIBHBIMU YU CIIAMHU

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MTOKA3ATESIMUA U KOPHEH,

1.3 .
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI
14 OKpyrJisTh AE€HCTBUTENBHBIE YHCIIA, BBIMOIHATh NIPUKUIKY PE3YyJIbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM
2 VYpaBHEHUS 1 HEPABEHCTBA
21 Pemrats iuHEHBIE ¥ KBapaTHBIC YPAaBHEHUS, YPABHEHU S, CBOISIIINECS K
' HUM, NIPOCTEHIINE JPOOHO-pallMOHATBLHbBIEC YPaBHEHUS
Pemats cucteMbl ABYX JIMHEIHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU U
2.2 CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISETCS
JIMHEUHBIM
Pemrats TeKkCcTOBBIC 334K AIreOpandecKUM CIIOCOOOM € IMTOMOIITBIO
2.3 COCTaBJICHUSI YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMsI

NNEPEMCHHBIMU

2.4 IIpoBoaUTE MpOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPABHEHNM, B




TOM YHKCIIE C MPUMEHEHHEM rpaduyecKux MpeicTaBlIeHui (Hampumep,
yCTaHABJIMBATh, UMEET JIU YPaBHEHUE WM CUCTEMA YPABHEHUHN pEIlICHUs,
€CJIM UMEET, TO CKOJIBKO)

PewaTe nuHeitHbIE HEPABEHCTBA, KBAAPATHHIE HEPABEHCTBA, N300paxaTh

2.5 perIeHre HEPaBEHCTB Ha YUCIIOBOM MPSMOM, 3aIMUCHIBATH PEIICHUE C
MTOMOIILI0 CUMBOJIOB
PemaTe cucteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
26 BKJIIOUAIOIINE KBAJIPATHOE HEPABEHCTBO, M300paXKaTh PEIICHUE CUCTEMbI
' HEPABEHCTB Ha YHCIIOBOM MPSIMOM, 3alMCHIBATH PEUICHUE C TTOMOIIBIO
CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA NP PEIICHUN PA3TUIHBIX 337a9
3 OyHKIMH
Pacnio3naBaTh GhyHKIMU U3YyYEeHHBIX BUJIOB. [l0Ka3bIBaTh cCXeMaTHYECKU
31 pacrnoJioKeHUe Ha KOOPAUMHATHOM IIIOCKOCTH rpaduKoB PYHKIUHN BUaA: Y =
- - _ Ay .
kx, y = kx+b, y = k/X, y = ax“+bx+c, B 3aBUCHMOCTH OT 3HAYCHUI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA
3.9 [Toka3pIBaTh CXEeMaTUYECKH PACTIOIOKEHNE Ha KOOPJIMHATHON MIIOCKOCTH
' rpadukoB GyHKIui Buga y = ¢ X, Y = |X| 1 ONUCHIBATh CBOMCTBA (DYHKITHIT
33 Ctpouts 1 n300paxaTh CXeMaTHUECKH rpadMKU KBAIPaTUUHbBIX PYHKIUH,
' OTHCHIBATh CBOMCTBA KBAJIPATUIHBIX (PYHKITUH IO MX Tpadukram
3.4 Pacnio3naBaTh kBajipaTHYHYI0 GYHKIMIO 10 (hOpMyJie, MPUBOIUTH TPUMEPDI
' KBaIPATUYHBIX (YHKIMHA U3 pealbHOM XU3HU, GU3UKH, TEOMETPUHU
4 Apudmernueckas 1 reoMmeTpruecKas Iporpeccuu
41 Pacno3naBaTh apuMETHYECKYIO M TEOMETPUUECKYIO TPOTPECCUH TIPU
' Pa3HBIX CIIOco0ax 3aaaHus
4.2 BhIMONMHATE BRIUKCIEHUS C UCTIOJIb30BaHUEM (HOpMYIT N-TO YieHa
' apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUil, CyMMbI TIEPBBIX N WJICHOB
43 N3o0paxkath 4ieHbl OCIEI0BATEIbHOCTH TOUKaMU Ha KOOPJIMHATHON
' MIOCKOCTH
Pemate 3aauu, CBA3aHHBIC C YUCIOBBIMU TIOCIICIOBATEIHHOCTSIMH, B TOM
4.4 YUCJIE 33/1a4U U3 PEAIbHOM KU3HU (C UCIIOJIB30BAHUEM KaJIbKYJISATOPA,

1IU(POBBIX TEXHOJIOTHI)

HpOBe ACMbIC DJICMCHTBI COACPKAHUA

Kox |IIpoBepsieMblii 3JIeMEHT COAEePKAHUA
1 Yucna ¥ BEIYHUCIICHUS
11 PanmonanpHbie yncia, upparmoHaibHbIE YKCiIa, KOHEUHBIC U OECKOHEYHBIC
JIECATUIHBIC TPOOH
1.2 | MHOXECTBO AE€HCTBUTEIBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIa KAaK 0ECKOHEYHBIE




JACCATUYHBIC I[pO6I/I. Bzaumno OJHO3HA4YHOC COOTBETCTBHUEC MCKIY MHOKCCTBOM
,Z[GﬁCTBHTCJIBHI)IX YHCCI 1 KOOp,HHHaTHOﬁ HpHMOﬁ. CpaBHeHI/Ie I[CﬁCTBPITCHBHBIX
YHCCil

1.3 |Apudmerndeckre ACHCTBUSA C ACHCTBUTEIHHBIMHA YHUCIAMHU
N3mepenust, npubnuxeHusi, OeHKU. PazMepbl 00BEKTOB OKPYKAIOIIEro MUpa,
14 |ATMTEIBHOCTE MPOLECCOB B OKPYIKAIOWIEM MUPE. [TpubnmxeHHoe 3HaAUCHUE
BEJIMYUHBI, TOUHOCTH puOImxkeHus. OxkpyriaeHue uncen. [Ipukuaka u oreHka
PE3ybTaTOB BHIYMCICHUN
2 | YpaBHEHHS U HEpABEHCTBA
2.1 | YpaBHeHUS C OAHON EPEMEHHOM
2.2 |JluneitHoe ypaBHeHUE. PellieHrne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM
2.3 |KBaapartHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOISIIUXCS K KBaJAPAaTHBIM
24 BI/IKBa):[pvaTHOG ypaBHeHHUe. [Ipumepsl penieHns ypaBHEHUN TPEThEN U YETBEPTON
CTETICHE! Pa3I0KeHHEM Ha MHOKUTENN
2.5 |Pemenue ApoOHO-paIlMOHANBHBIX YPaBHEHUN
2.6 |Cucrembl ypaBHEHHI
2.7 | YpaBHeHHE C IByMsI IEPEMEHHBIMU U €T0 TpapuK
2.8 |Pemienue cucteM ABYX JMHEHHBIX YPABHEHHH C IBYMs ITE€PEMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHHM, OTHO U3 KOTOPBIX JUHEHHOE, a IPyroe - BTOpou
CTETIeHU
2.10 |I'paduueckas nHTEpIIpETalIN CUCTEMBI YPABHEHUH C IBYMS TIEPEMEHHBIMH
2.11 |PemeHue TEKCTOBBIX 33724 AJIFeOPaAaMIeCKUM CIIOCOOOM
2.12 |YwucnoBbie HEPABEHCTBA U UX CBOICTBA
2.13 |Pemenue MTMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 | PemieHue CUCTEM JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEeMEHHON
2.15 |KBagpaTHbie HEpaBEHCTBA
216 ['padmyeckas MHTEpIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
epeMEHHBIMH
3 | DyHKUMH
31 KBagparuunas ¢pynkuus, ee rpaguk u cBoiictsa. [lapabona, KoopaArMHATHI BEPIIMHBI
napabobl, 0Cb CHMMETPHUH MapadOJIbI
3.2 |I'paduku ¢pynkuuii y = KX, y = Kx+b u ux cBoiicrpa
3.3 |I'paduxu dynximii y = k/X, y = X* 1 ux cBoiictsa
3.4 |I'paduku dpyukuu y = ¢ X, Y = |X| 1 UX CBOHCTBa
4 |YucnoBble MOCIEI0BATEILHOCTH




41 Ornpenenenue v CrocoObl 3aJjaHUs YMCIOBBIX MOCIIEI0BATEIbHOCTEH. 3a1anne
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopMysioi U hopMyIIoi N-ro yjieHa

42 Apudmernueckas nporpeccusi. DopMyisl N-To yjaeHa apuOMETHICCKON TPOTPECCHH,
' CyMMBI NIEPBBIX N WICHOB

43 I'eomeTrpuueckas nporpeccus. Popmysibl N-ro WIieHa reOMETPUYECKON IPOrPECCHUM,
' CyMMBI NEPBBIX N WICHOB

44 N3ob6pakeHne 4jieHOB apuPpmMeTHUeCKOr M reOMEeTPUUECKON MPOrpeccuii TOUKaMH Ha
' KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCTIOHEHIIUATIBHBIN POCT

4.5 | CrnoxHble MPOLICHTHI

IIpoBepsiemblie Ha OI'D nmo Mmaremaruke TpedOBaHus K pesyiabTaram ocBoenus OOII

000

st mpoBenenust OI'D mo MaTeMaTHKe UCIIOJIb3YETCsl epeyeHb (KOAU(PUKATOP) MPOBEPSIEMBIX
TpeboBanuii k pesynpraraMm ocBoeHus OOIT OO0 u nepedyeHs IEMEHTOB CO/ICPKAHUS.

Ilepeuens (kKoaupukaTop) NpoBepsieMbIX TpeOOBaHU K pe3yabrataMm ocBoeHus OOII

000

Kon IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3y/JIbTaTaM 0CBOCHUS
IPOBEPSIEMOI0 | OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero
TpeOoBaHusA | o00pa3oBaHusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOXKECTBO, IIOJAMHOXECTBO, OIlepaluu
HaJl MHO)KECTBAMH; YMEHHUE ONIEPUPOBATH MOHATUSMU: Tpad, CBA3HBIN Tpad,
NEPEBO, LIUKII, IPUMEHSTD UX IPU PELICHUH 3a11a4; YMEHUE UCII0Ib30BaTh
rpaduyeckoe npeacTaBIeHUe MHOKECTB JUIsl ONMCAHUS pealbHbBIX IIPOLIECCOB
U SIBJICHUU, IPU PELICHUH 3324 U3 APYTHX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATUSIMHU: ONPEACIEHUE, AKCHOMA, TEOPEMA,
JI0KA3aTEIbCTBO; YMEHHE PACIIO3HABATH UCTUHHBIE U JIOKHBIC
BBICKAa3bIBAHUS, TPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUM

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE YUCIIO, ACIMMOCTh HATyPaJIbHbIX YUCEI, IPU3HAKU JEIIUMOCTH,
LIEJIOE YNCII0, MOYJIb YHCIIa, OOBIKHOBEHHAs APOOb U AecATUYHAs 1po0b,
CTaHJAPTHBIN BUJI YUCJIA, PALMOHAIIBHOE YUCII0, UPPALMOHAIIBHOE YHCIIO,
apu(pMeTUYECKU KBaJAPATHBINA KOPEHb; YMEHUE BBITIOJIHSTH IEUCTBUS C
YyCJIaMU, CPAaBHUBATh U YIIOPAA0YMBATh YUCIIA, IIPEICTABIIATH YUCIIA HA
KOOPAMHATHOM IPSAMOM, OKPYTJIATH YUCIIA; YMEHUE IEJIaTh IPUKUIKY U
OLICHKY pe3yibpTara BEIYMCICHUN

YMeHue onepupoBaTh MOHATUSIMU: CTETICHD C IEJIBIM MOKa3aTelleM,
apupMeTHIECKUN KBAJAPATHBINA KOPEHb, MHOTOUJIEH, aJireOpandeckast 1po0b,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOU CTENEHH OOJIbIIE €TMHUIIBL;
YMEHUE BBINOJHATh pacyeThl o GopMyiaM, MpeoOpa30BaHUsI LIEIbIX,
IpOOHO-palMOHAIBHBIX BRIPAKECHHUI 1 BEIPAKCHHUHN ¢ KOPHIMHU, Pa3IoKeHUE




MHOT'OYJICHA HA MHOXHUTECIN, B TOM YHCJIC C UCIIOJIB30BAHUEM (bOpMy.II
Pa3HOCTHU KBAJApAaTOB U KBaJ[paTa CYMMBbI 1 PA3HOCTHU

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OHOMN
IIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE
peliaTh JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, IPOOHO-paIlMOHATbHbBIC
YPaBHEHMS C OHOU NEPEMEHHOM, CUCTEMBI JBYX JINHEMHBIX YPaBHCHUH,
JMHEWHbIE HEPAaBEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YUCJIE TIPU
pELIECHNH 3a7a4 U3 APYTUX IPEAMETOB U IPAKTUYECKUX 3a/1a49; YMECHHE
UCII0JIB30BaTh KOOPAUHATHYIO IPSIMYIO U KOOPAUHATHYIO INIOCKOCTD IS
N300pakeHUs PEIICHUN YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: QYHKIMS, Tpa@uK GYyHKIUH, HYJIN
(YHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pACTaHHUS,
yOBIBaHUSI, HAMOOJbIIIEEe U HAUMEHbIIIEE 3HAaUCHUsI (PYHKIIUN;, YMEHUE
ONepUPOBATh NOHATUAMU: MIPsIMasi MPONOPLIUOHAIBHOCTD, JIMHEHAs
(GyHKUMA, KBaApaTUyHas QyHKIM, 00paTHAsI MPONOPUHUOHAIBHOCTD,
napaboJa, runep0osa; yMeHre CTpOUTh Irpaduku GyHKUIUNA, UCTIOJIb30BATh
rpaduku Uil ONpeesIeHNs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
pelIeHus 3aa4 U3 IPyrux y4eOHbIX MIPEAMETOB U PEANbHOW KU3HH;, YMEHUE
BbIpaXxaThb (pOpMyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMHU

YMeHue onepupoBaTh MOHATUSIMU: MTOCIEI0BATEILHOCTD, apuMeTHIecKas u
reoMEeTPUYECKasi IPOrPECCUN; YMEHHE UCII0JIb30BATh CBOMCTBA
nocjaeAoBaTeIbHOCTEN, (DOPMYJIBI CYMMBI U OOIIETO WICHA MPU PEUICHUN
3a/1a4, B TOM YHMCJIE 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U peaibHON
KUZHU

YMeHue pemath 3aa4u pa3HbIX TUTIOB (B TOM YKCIIC HA TIPOIIEHTHI, IOJIA U
4acTH, IBI>KEHHE, paboTy, 1IEHy TOBapOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HAJIOTH, 3a7]a4M U3 00JIACTH YIIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCAM1); YMEHUE COCTABIISITH BRIPAXKEHUS, YPABHECHHSI, HEPABEHCTBA U
CHCTEMBI I10 YCJIOBUIO 33/1a4M, UCCIIEIOBATH ITOJYyYEHHOE PEIICHUE U
OIICHUBATH MIPABAONOA00HOCTh MOJYUYEHHBIX PE3YyIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTYpa, TOUKA, OTPE30K, TIpsAMas, Iy,
JIoMaHasi, yroji, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PABHOOCIPEHHBIN
PaBHOCTOPOHHUH TPEYTOJIBHUKH, MPSIMOYTOJIBHBINA TPEYTOJILHUK, MEANaHa,
OMCCEeKTpHCa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHK, MTapauIeIoTpaMM,
pOMO, TIPSIMOYTOJILHUK, KBAJIpaT, TPAIeEIs; OKPY>KHOCTh, KPYT,
KacaTellbHasl; 3HaKOMCTBO C TPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHUE
pemaTh 3a7a4u, B TOM YHCJIC U3 IOBCETHEBHOM KU3HU, HA HAXOXKICHUE
T€OMETPUYECKUX BEJTMYHMH C MPUMEHEHUEM U3yYEHHBIX CBOUCTB (PUTYp U
¢dakToB

10

YMeHue onepupoBaTh NOHATUSIMU: PABEHCTBO (DUTYp, pABEHCTBO
TPEYTOJIBHUKOB; MAPAUIEIbBHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX, YTOJI
MEXAY MPSMBIMH, MIEPIICHIUKYIISP, HAKIOHHAS, TPOEKIMs, Hogodue Gpuryp,
0/100HbIE TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTENBHO TOUYKH U MPSAMON;




yYMEHHE paCIO3HaBaTh PABEHCTBO, CAMMETPHUIO U oodue Guryp,
napajyIeIbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX B OKPY>KaIOIIEM MHUPE

11

YMeHue onepupoBaTh NOHATUSMU: JIIMHA, PACCTOSTHUE, YTOJl (BEIMYUHA
yIJla, CHHYC U KOCHUHYC yTJjla TPEeyTrOJbHUKA), IUIOIIAAb; YMEHUE OLIEHUBATh
pa3Mephl MPEeIMETOB U OOBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHUE TPUMEHSTh
dbopMyIIBI IEpUMETPA U IO MHOTOYTOJIBHUKOB, NIMHBI OKPY)KHOCTH U
IJIOIIAU Kpyra, 00beMa IpsIMOYTOJIbHOTO NapaJlIeenUe1a; YMEHHE
MIPUMEHSATH MPU3HAKU PABEHCTBA TPEYTOJIBbHUKOB, TEOPEMY O CYMME YTJIOB
TpEyroyibHUKa, TeopeMy [Iudaropa, TpUroHOMETpUUECKUE COOTHOIICHMS IS
BBIYMCJIEHUS JIJIUH, PACCTOSIHUM, TIJIOIIAIEH

12

YMeHue n3o0paxarb miockue GUrypbl 1 uX KOMOWHAIIUH,
IPOCTPAHCTBEHHBIE PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIM CUMBOJIbHOMY
OMKCAHUIO
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YMeHue onepupoBaTh NOHATUSAMU: NPSMOYTOJIbHAS CUCTEMA KOOPIUHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BE/ICHUE BEKTOpA Ha
YHCIIO, CKAJISIPHOE ITPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOJIb30BATh BEKTOPBI
Y KOOPJMHATHI JUIsl IPEJICTABIICHUS JAHHBIX U PEIICHU 3a4a4, B TOM YHCIIe
U3 APYTrUX y4eOHbIX IPEIMETOB U PEAIbHOM KU3HU
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YMeHue onepupoBaTh NOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE IHArPaMMBl,
Ta0NuLIBl, CpeiHee apupMeTUIECKoe, MeuaHa, HauOoIblllee U HAaUMEHbIIIEe
3HAYEHHUS, pa3Max YUCIOBOIO Ha0Opa; yMEHUE U3BJIEKATh,
MHTEPIPETUPOBATH U IPEOOPa30BhIBATh HH(OPMAIIUIO, IPEICTABICHHYIO B
TabnuIax U Ha AUarpaMMax, OTpakarol[yl0 CBOMCTBA U XapaKTEPUCTUKH
peanbHBIX IPOLECCOB U SIBIEHUI; yMEHHUE pPacliO3HaBATh U3MEHUHUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue oneprupoBaTh HOHATUAMU: CIYyYaWHbBIA OMBIT (CITy4aiHbIN
HKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (IEMEHTAPHBIN UCXO/) CIIy4ailiHOTO
OMbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE HAXOUTh
BEPOSITHOCTH CITyYalHbIX COOBITHI B OIBITaX C PABHOBO3MOXHBIMH
AJIEeMEHTapHBIMU COOBITUSIMU; YMEHUE PEILATh 33/1a4U METOJIOM
OpPraHU30BaHHOTIO Mepedopa U ¢ UCTOIb30BAHUEM MPABUIIA YMHOKEHUS;
YMEHHUE OLIECHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI U SIBJICHHM, TIOHUMATh
POJIb IPAKTUYECKH IOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHI B
OKPYXaIOIlEeM MUPE U B )KU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIKMX YHCEN U €r0 POJIbI0 B MACCOBBIX
SBJICHUSIX
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YMeHue BoIOUpATh MOAXOSAIINN N3YICHHBIA METO/ JIJISl PEIICHUS 3a/1a4H,
MPUBOJUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
YKA3HU, pACMO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE,
ONKMCHIBATh OTJECIbHBIC BBIAAIOIIMECS PE3YIbTAThI, IOJYYEHHBIE B X0JI€
pa3BUTHUS MATEMATUKU KaK HAYKH, IPUBOAUTH MPUMEPHI MATEMATUUECKHUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




IlepeyeHnb 21eMEHTOB co/lepKaHusl, poBepsieMbIX HAa OI'D Mo MaTemaTHKe

Kox |IIpoBepsiemMblii 3jIeMEHT COAEPKAHUSA
1 |Ywucna 1 BbIUUCICHUS
1.1 |HarypanbHble u uenslie yucia. [Ipu3Haky AeTUMOCTH UENBIX YACET
19 OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE MEPUOINIECKUE
npodu
1.3 |Paunonanbubie yncna. ApudmeTnyeckue onepanuy ¢ painruoHaIbHBIMU YUCIaAMU
1.4 | leiicTBuTenbHbBIC YKciia. ApudMETUYECKHUE ONIEPALNH C IEHCTBUTENLHBIMU YU CIIAMU
15 HpI/I6JII/I>Ke}£HI>Ie BBIUMCIICHUS, ITpaBUjIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYHMCIICHUN
2 | AnreOpanueckre BhIPaKCHHS
2.1 |bykBeHHBIC BhIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenens ¢ nenbiM nmokasaresieM. CTeneHb ¢ pallMOHaAIbHBIM NoKa3zareneM. CBoilcTBa
CTETeHU
2.3 | MHoTrO4ICHBI
2.4 | AnreGpanueckast JpoOb
25 Apubmernyeckuii KOpeHb HaTypaJbHOU cTenenu. [leficTBus ¢ apudMeTHyeCKUMHU
KOPHSIMH HaTypajJbHOU CTETICHH
3 | YpaBHeHUS U HEpaBEHCTBA
3.1 | Lensie u npoOHO-panmoHaNbHbIe ypaBHEHHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHHIM
39 Lenpie 1 1poOHO-paoHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 | Pemenue TekCTOBBIX 3a/1a4
4 |YucnoBble MOCIENOBATEILHOCTH
4.1 |IlocienoBaTeIbHOCTH, CIIOCOOBI 3aIaHMS MOCIIEI0BATEIILHOCTEH
4.2 | Apudmernueckas u reomeTpudeckas mporpeccun. @opmyia CI0KHBIX MTPOLIEHTOB
5 | DyHKUIMU
@OyHK1Ms, cnocoObl 3aaanus GyHkuuu. ['padux pynkuuu. O6nactb onpeneneHus u
51 |MHOXECTBO sHadeHni Gpyakunu. Hymm Qynkmmm. [TpoMexyTku 3HAKOTIOCTOSIHCTBA.
[TpomMeXyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl I MUHUMYMBbI ()yHKITHH.
Haubonbiiee n HanMeHbIee 3HaUeHne (GYHKIUN Ha IPOMEKYTKE
6 Koopannate! Ha npssMOM U INIOCKOCTH
6.1 |KoopaunatHas mpsimas
6.2 |JlexapTOBBI KOOPJIMHATHI HA MNIOCKOCTHU
7 |T'eomerpus




7.1

['eomeTpudeckue GUrypsl 1 UX CBOMCTBA

7.2 | TpeyroabHHK
7.3 | MHOrOyroapHUKH
7.4 | OKpy>XHOCTb U KpYyT
7.5 |M3mepeHne reoMeTpUUECKUX BEIMINH
7.6 | BekTopsl Ha INIOCKOCTH
8 | BeposTHOCTP U CTaTUCTHKA
8.1 |OmnucarenbHas CTaTUCTUKA
8.2 |BeposTHOCTD
8.3 |KomOunaropuka
8.4 |MmuoxecTBa
8.5 |[I'pads




