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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma yueObHOTo Kypca «Anredpa» Ha ypoBEHb OCHOBHOTO OOIIETO
obOpazoBanus s ooyuaromuxcst /—9-x kiraccoB YOV «Akanemus» pazpaboTaHa B
COOTBETCTBHUH C TPEOOBAHHSIMHU:

e @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yTBepKaeHUN
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

e mnpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOW MPOrPaMMbI OCHOBHOTO 00IIIer0 00pa30BaHus»;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBICHHS 00pa30BaTEIbHON NEATEILHOCTH 110 OCHOBHBIM
0011e00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMam
HAYaIbHOTO O0IIETr0, OCHOBHOT'O OOIIIEr0 M CPETHETO 00IIero 00pa3oBaHUsM;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YUYCHHS, OTABIXA U O3J]OPOBIICHHS JCTEH ¥ MOJIOJICKI,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnenndeckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WiK) OE3BPEIHOCTH IS YelloBeKa (haKTOPOB CPeIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MATEMaTHUECKOTO 00pa30BaHus, YTBEPKICHHON
pacniopsbkenueM [Ipasurenscrsa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa OCHOBHOT'O 00I1IeT0 00pa30oBaHus, YTBEPKICHHOTO nprukazom HOY
«Axagemusi» ot 29.08.2025 Ne 130 «O BHeceHUU U3MEHEHHUI B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrpaMMy OCHOBHOTO OOIIETO 00pa3oBaHUs Y,

e (enepanbHOil paboueit mporpamMmbl yueOHOTo Kypca «Anredpay, KOTOpbIi BXOJUT
B COCTaB y4eOHOro mnpeaMera «MaremaTukay.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodei mporpaMMe BOCIIMTaHUS U B pabouelt mporpamMme Bocniutanus YOY
«AxageMus.

Anre0pa sBISeTCA OJTHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHMs.: OHA
o0ecrnieunBaeT U3y4eHHUe JPYyTrux AUCUUIIINH KaK €CTECTBEHHO-HAYYHOI'0, TaK U
TYMaHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO JUISl MTPOJOKEHHsS] 00pa30BaHus U B
MOBCETHEBHOM >kM3HU. Pa3BuTHE y 00yuaronmxcs HayuyHbIX IPEICTaBICHUN O
MIPOUCXOKACHUH U CYIIHOCTH ajredpandeckux abCcTpakiuii, cnocode oTpaxeHus
MaTeMaTU4eCKOW HayKOMU SIBIICHUH U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJICIMPOBAHNUS B HAYYHOM MTO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOIUMBIX IS
aJlanTalliy B COBpEMEHHOM I poBoM ob1ecTBe. Mzyuenue anredpsl o0ecrieynBaet
pa3BUTHE YMEHHUsI Ha0I10/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIbI, (POPMYJINPOBaTh yTBepxkAeHUA. OCBOEHHE Kypca aareOpsl 00ecreunBaeT pa3BUTHE



JIOTMYECKOTO MBIIIJICHHUS 00YYarOIIUXCs: OHH UCTIONB3YIOT IeAYKTHBHBIEC M HHIyKTHBHBIC
paccyxaenus, 0000IIeHre U KOHKPETU3aIHIo, abcTparupoBanue u anaisoruto. Ooyuenue
anreOpe MpearoaracT 3HaYnTeIbHBII 00bEM CaMOCTOSTEIILHOMN e TEbHOCTH
00y4aromuxcs, I03TOMY CaMOCTOSITEJIBHOE PEeIlICHHE 3a/1a4 SABIAETCS peann3auen
JEATeNILHOCTHOTO MpUHIUIA 00yUYeHNSI.

B ctpykType nporpammsl yueOHOro Kypcea «Anredpa» Uit OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOE€ MECTO 3aHMUMAIOT COJICPKATEIHbHO-METOANYECKUE TUHUU: «Hucna 1 BRIYUCICHUS,
«AnreOpanueckre BbIpaKeHUs», « Y paBHEHUS U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
3TUX COJIEPKATEIbHO-METOIMUECKUX JTUHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS
Kypca, B3aUMOJICHCTBYS C APYTUMU €r0 JIMHUAMU. B Xoze nu3yueHus yueOHOro Kypca
00y4aroIuMCs IPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3U € 3TUM B porpaMmy y4eOHOro Kypca « Anredpar»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, ITPEJICTABIICHHBIE BO BCEX OCHOBHBIX pa3jieiiax
MaTEeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOIIKE OBJIAJICHHIO O0YUYaIOLTUMUCS OCHOB
YHUBEPCAJIHLHOTO MAaTEMaTUUYECKOTO si3bIKa. CoepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
y4eOHOro Kypca « Anredpay sIBISIeTCS €ro HHTErPUPOBAHHBIN XapakTep.

COI[ep)KaHI/Ie JHnn «Ynciia U BEIMUCICHU CIIYKUT OCHOBOH JJISA I[aJIbHefIHIeFo N3y4YCHUA
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYYAIOIIMXCS JIOTHIECKOTO MBIIUICHUS,
(hOpPMUPOBAHHUIO YMEHUS TI0JB30BAThHCS AITOPUTMAMH, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJI€ Ha YPOBHE OCHOBHOTI'O 00I1IeT0 00pa30BaHus CBSI3aHO C PAlIMOHATBLHBIMU U
UppaIlMOHAILHBIMU YUCIIaMH, (POPMUPOBAHUEM MIPECTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpEeAHEMY 00IIeMy 00pa30BaHHIO.

Copepxanue IByX alnredpandeckux JUHUN — «Anredpanyeckue BIpaKeHUs» U «Y paBHEHUS
Y HEpaBEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSI MATEMATUYECKOTO
anmnapara, He00X0IMMOTO JJIsl PEeLIEHUS 3a7a4 MaTEMaTUKH, CMEXHBIX MPEIMETOB U
IIPAKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTr0 00111eT0 00pa3oBaHus yueOHbIH
MaTepuai rpynnupyercss BOKPYT palliOHAIbHBIX BbIpaKeHUH. Anredpa JeMOHCTPUPYET
3HAUEHUE MATEMAaTUKH KaK S3bIKa JJI IOCTPOCHUS MaTEMATHYECKUX MOJEIIEH, ONTMCAHUS
IIPOLIECCOB U ABJIEHUH peanbHOro Mupa. B 3amaun o0yuenus anreOpe BXOAIT TaKkke
JanbpHelee pa3sBUTHE AITOPUTMUYECKOTO MBIIIIJIEHHS, HEOOXOUMOTr0, B YACTHOCTH, JUIS
OCBOEHUS Kypca HH(OPMATUKH, U OBJIaJICHHE HaBbIKaMU J€yKTUBHBIX PacCyKJI€HUH.
IIpeoOpa3oBaHue CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanrie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOIyYeHHE
o0ydJaronuMucs 3HaHUH 0 PYHKIUAX KaK BaXHEHIIIEH MaTeMaTHIECKON MOICTTH IS
OTMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B IPUPOJIEC U OOIIECTBE.
N3yuenne Mmarepuana cmocoOCTBYET Pa3BUTHIO Y 00YJArONTUXCSl YMEHHS UCTIOJIb30BaTh
pa3IMYHBIE BBIPA3UTEIIBHBIE CPEJICTBA SA3bIKA MATEMATUKHU — CIIOBECHBIE, CUMBOJIMYECKHUE,
rpadguveckre, BHOCUT BKJIaJ B (GOPMUPOBAHHE TIPEICTABIICHUN O POJIM MAaTEMaTHUKH B
Pa3BUTUHU UMBWIN3ALMUHU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy, B 7—9-X Kiaccax uzydaeTcs yueOHbI Kypc «Anredpay,
KOTOPBIH BKITIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieNbl coaepkaHus. «Uncia 1 BEIYUCICHUS,
«AnredpanuecKue BHIPAKCHUS», « Y paBHECHHS U HEPABEHCTBAY, « DYHKIIMN.



Ha u3ydenue yuebHOro Kypca «Anrebpa» orsoautcs 306 gacos: B 7-m kiacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 gaca B Heneo), B 9-m kimacce — 102 gaca (3
yaca B HEJEITIO).

Jlist peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YICOHHUKH, AOMYIIICHHBIE K MCTIOJIb30BaHUIO
MIPY peaTh3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIETO, CPEeIHEro 00IIero o0pa3oBaHus OpraHU3alusIMH,

OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO JESATEILHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
26.06.2025 Ne 495:

e Maremartuka. Anrebpa: 7-ii kiacc: 6a30BbIi YpOBEHb: yueOHUK; 15-¢ n3nanue,
nepepadborannoe / Makapsiues FO.H., Mungiok H.I'., Hemkos K.W. u apyrue; mox
pen. Tensxockoro C.A., AkimonepHoe odiectBo «M3naTenscTBo
"[IpocBemienue"y;

e Marematuka. Anredpa: 8-if kiacc: 6a30BbIil YPOBEHb: yueOHUK; 16-¢ n3nanue,
nepepabdorannoe / Makaporues F0.H., Munatok H.I'., Hemkos K.W. u apyrue; moa
pen. TensxoBckoro C.A., AkimonepHoe ooiectBo «M3naTenscTBo
"[IpocBemienue"»;

e Maremartuka. Anredpa: 9-if kimacc: 6a30BbIil YpOBEHb: yueOHUK; 15-¢ n3nanue,
nepepabdorannoe / Makapbrues F0.H., Munatok H.I'., Hemkos K.W. u apyrue; mosa
pen. Tensxockoro C.A., AkimonepHoe odiiectBo «M3naTenscTBo
"[IpocBemienuey;

DneKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, IONMYIIEHHBIE K HCTIOIB30BAaHUIO TIPH peaTu3aiiin
HMCIOIIUX TOCYAAPCTBCHHYIO AKKPCAUTALIUTO O6paSOBaTeJ'IBHBIX nporpamMm Ha4aJIbHOT'O
00111er0, OCHOBHOTO OOIIETO, CPEeIHET0 00IIero oOpa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 23.07.2025 Ne 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,
https://uchi.ru/

Coaep:kanue yueOHOro npeamMera

/-1 KJacce
Yucia 1 BLIYHCIECHUA

Jlpobu 0OBbIKHOBEHHBIE U AECATUYHBIE, TIEPEX0]] OT OJIHOM (opMbI 3amucu Apolde K Jpyroi.
[ToHsATHE pAalIMOHATBHOIO YHCIIA, 3aIIUCh, CPABHEHHUE, YIOPSAJOUYNBAHUE PALIMOHAIBHBIX
yrcenl. ApudmMerndeckue 1eHCTBUS C pallMOHAIbHBIMU YUClIaMu. Perienue 3a1a4 u3
peanbHON MPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM: ONpeieeHre, Ipeodpa3oBaHue BEIpaKEHUH Ha
OCHOBE OIpeIeNICHHs, 3aUCh O0obIIuX yucel. [IponeHTsl, 3anich NpoLeHTOB B BUIE IpoOH
U 1poOH B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/1a4H HA MPOLIEHTHI, peIlIeHUEe 3a]1a4 U3
peanbHON MPAKTUKH.

HpI/IMeHCHI/Ie IIPHU3HAKOB JCIMMOCTH, PA3JIOKCHUEC HA MHOXUTEIIN HATYPAJIbHBIX YHCECII.


https://foxford.ru/
https://edsoo.ru/
https://www.yaklass.ru/

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHas MPOHOPIHOHATBHOCTH.
AsiredOpanyeckue BbIpasKeHU s

[lepemenHble, YMCI0BOE 3HAUCHHE BBIPAXKEHUS C IEpeMEHHOH. [lomycTumble 3HaUeHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEX/Ty BEIMUMHAMU B BUIE (DOPMYJIBL.
Brraucnenus no ¢popmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKEHHN, TOXKIECTBEHHO
paBHBIE BBIPAXXEHUS, IPAaBUIIA IPEOOPa30BaHMs CyMM U IIPOU3BEACHUM, TIPaBHUiIa PACKPHITHS
CKOOOK M IIPUBEJCHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CloeHue, BBIYUTaHue, YMHOKEHUE
MHOTrowIeHOB. DOpMyJIbl COKPALLIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
®dopmyiia pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTO4ICHOB

Ha MHOXXUTEJIN.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHME, KOPEHb YPaBHEHHUS, IPaBUIIa IPe0Opa30BaHusl yPaBHEHUS, PABHOCHIIBHOCTb
YpaBHEHUH.

JIuneliHOe ypaBHEHHE C OHOW MEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YPABHEHUS, PEILICHUE
JMUHEUHBbIX ypaBHeHUN. CocTaBlieHne ypaBHEHUH 10 YCIOBUIO 3a/1auu. Perienne TeKCTOBhIX
3a71a4 C MIOMOILBK YPaBHEHUH.

JluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Crucrema IByX JUHEHHBIX
ypaBHEHMH ¢ IByMsI TlepeMeHHbIMU. Pelienne cucteM ypaBHEeHHH criocoO0OM MMO/ICTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npsimoid. YucinoBble IpOMEKyTKHU. PaccTosiHue Mexay IByMs TOUKaMHU
KOOPJIMHATHOMW IIPSIMOM.

[TpsimoyronpHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opanHATa TOYKU HA
KOOpAMHATHOH miiockocTu. [Ipumepsl rpadukos, 3ajaHHbIX popmyiaaMu. UteHue rpadukos
peanbHbIX 3aBucumocTteil. [lonstue pynkuuu. I'paduk Gpynkunu. CBoicTBa QYHKITHIA.
JIuneitnas gynkuws, ee rpaduk. ['paduk dynkumu y = |X|. [padudeckoe perenue
JIMHEWHBIX YPaBHEHUU U CUCTEM JIMHENHBIX YPABHEHUM.

8-1 KJjacce
Yuca 1 BLIYHCIECHUA

KBanpartusliii kopeHs u3 uncia. [lonstre 00 uppannoHaabHOM dncie. JlecssTuaabie
MpUOIIHKEHUS UPPAllMOHATBHBIX unced. CBOMCTBA apru(METHUECKUX KBAPATHBIX KOPHEH U
UX MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN M BBIYMCIICHUSIM.
JleficTBUTENIbHBIC YHCIIA.



Crenens ¢ 1enbIM IOKa3aTeaeM U ee cBolicTBa. CTaHJapTHas 3allMCh YUCIIA.
AsiredOpanyeckue BbIpasKeHU s

KBagparHslil TpeXuieH, pa3iIoKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu. CroxeHue,
BbIUUTAHUE, YMHOXEHHUE, JIeIeHUE anredpandeckux apooeil. PannoHanbHble BbIpaXeHUs U
ux npeoOpa3oBaHHE.

YpaBHeHusI 1 HEPaBEHCTBA

KBagpatHoe ypaBHeHue, popMyiia KopHel KBaJpaTtHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiinue n1pooHO-
paloHaIbHbIE YPABHEHUS.

I'paduueckas uHTEpHIpeTalUs YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JTMHEHHBIX
YpPaBHEHUH € JBYyMs IIEPEMEHHBIMU. [IprMephI pelIeHns CUCTEM HEJIMHEWHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aJau alreOpandeckuM CriocoOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM NIEPEMEHHOM.
PaBHOCHIIBHOCTH HEpABEHCTB. JINHENHBIE HEPABEHCTBA C OHOM nepeMeHHoU. CrucTeMsl
JIMHEWHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DOyHKIUH

ITonarue Gpynkuuu. O61acTh onpeaesaeHnss 1 MHOXKECTBO 3HaueHUH QyHKIuU. CriocoOs
3aaHus QyHKIUH.

I'paduk pynkuuu. Yrenue cpoiicTB ¢pyHKIMU 10 ee rpaguky. [Ipumeps! rpadpukoB GyHKIUH,
OTPa)KAIOIUX peabHbIE IIPOLECCHI.

@OyHKIMHY, OMUCHIBAIOIIUE IPSIMYIO U 00PaTHYIO POIIOPIIMOHATBHBIE 3aBUCUMOCTH, HX
rpauku. OyHkmmn Y = X2,y = X3, y = VX, y = |[X|. [paduaeckoe pemenue ypaBHeHHit 1
CUCTEM ypaBHECHUM.

r
0-i1 kJacc
Yuciia 1 BLIYMCJIEHUA
PanmonansHble yncna, uppalMoHaIbHbIe YHCa, KOHEYHbIC U OECKOHEUHBIE IECATUYHBIC
npo6u. MHOXKECTBO JIEHCTBUTENBHBIX YNCET, IEUCTBUTEIIbHBIC YHCIIA KaK OECKOHEYHBIE
JecsITHUHBIe IpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM

JEUCTBUTEIBHBIX YNCET U KOOPAUHATHOW MPSAMOMU.

CpaBHeHHUE IEHCTBUTENIBHBIX YHCEll, apu(pMETUYECKHE JeHCTBUS C NEHCTBUTEIbHBIMU
YHUCIIAMH.



Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MIPOLIECCOB B OKPYIKAIOIIEM MHPE.

[TpubnuxeHHoe 3HaYeHHEe BEIIMYUHBI, TOYHOCTb NpHOIMKeHust. OKpyrieHHe YHUCerl.
IIpukuaka u OLleHKa Pe3yJIbTATOB BBIYUCIICHUN.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIMXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIIMXCS K KBaApaTHbIM. bUkBapaTHOE
ypaBHeHue. lIpumepsl peleHns ypaBHEHUI TPETber U YETBEPTOM CTEIIEHEH pa3IoKEHUEM Ha

MHOXHUTCIIN.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PellleHne TeKCTOBBIX 3a/1a4 ajre0pandyeckum
METOJIOM.

VYpaBHeHHe ¢ ABYMS [IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHUU C JIByMs IEPEMEHHBIMU. PellieHre cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX
TUHEIHOoe, a Ipyroe — BTOpo# cteneHu. I'padudeckas MHTEpIpeTalus CUCTEMbI YpaBHEHH ¢
JIBYMsI IEPEMEHHBIMM.

Perrenre TeKCTOBBIX 3a1a4 aNreOpanyecKuM CIIOCOOOM.

YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nuHeHBIX HEPABEHCTB C OJJHOM ITEpEMEHHOM. Pelienne cucreM JIMHERHBIX
HEpaBEHCTB ¢ 0/IHOM nepemeHHoU. KBapaTHble HepaBeHCTBA. ['paduueckas HHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

DOyHKIUHT

KBagparuunas gynkius, ee rpadux u cBoiictsa. [lapadoia, KoopAMHATHI BEPIITUHBI
napaboibl, OCh CHMMETPHUU TapabOoIIbL.

I'padukn dysxmmii y = kx, y =kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTBa.
Yuci0BbIe MOCTET0BATEILHOCTH H POTPECCH

[ToHsiTHE YMCTOBOM MOCIEAOBATEILHOCTH. 3a/JaHHE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
¢bopmyroit u GopmyIoii N-ro useHa.

Apudmernueckas u reomeTpudeckas mporpeccuu. opmysisl N-ro wieHa apuPMeTHIecKol 1
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N-X YJIECHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPUUECKON IPOTrpeccuii TOUKaMu Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCTOHEHIMAIbHBIA pOCT. CII0KHBIE POLEHTHI.



IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
MPOrpaMMblI

JIMYHOCTHBIE Pe3yJIbTATHI

JIn4HOCTHBIE pe3y/bTaThbl OCBOSHUS MPOrPaMMBbl y4eOHOTO Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHHE!

e TPOSBICHHEM MHTEPECA K NIPOLIOMY U HACTOALEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB U
POCCUICKON MaTEMAaTUYECKOM IIKOJIBbI, K UCIIOJIb30BaHUIO ATUX JOCTH)KCHUN B
JIpyrux HayKax U NpUKIaAHbIX cepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME !

e TOTOBHOCTBIO K BHITIOJTHEHHIO O0S3aHHOCTEH rpayKIaHUHA U Peai3alui ero mnpas,
IIPEJICTAaBICHUEM O MATEMAaTUYECKMX OCHOBAX (PYHKIIMOHUPOBAHHUS Pa3IMUHBIX
CTPYKTYP, ABJICHUM, POLIEAYP IPaXIaHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K 0OCYKICHHUIO STHYCCKUX MPOOIIEM, CBA3aHHBIX C
MPaKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAHUEM Ba)KHOCTHU
MOpPaIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUYEHOIO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTaHOBKOW Ha aKTHBHOE Y4acCTHUE B PEILIEHUHU NIPAKTHUUECKUX 3a7a4
MaTeMaTU4eCKO HalpaBIeHHOCTH, OCO3HAHUEM BaKHOCTH MAaT€MaTH4YECKOIO
00pa30BaHus HAa NPOTSHKEHUH BCEH JKU3HU /TS yCIEITHON MpodecCHOHANbHOM
JESTEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIMBUAYAbHOW TPaeKTOPUH 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIUTAHHE!

e CMOCOOHOCTHIO K YMOLIMOHATILHOMY U 3CTETUYECKOMY BOCTIPUSITUIO
MaTeMaTUYeCKHX 0OBEKTOB, 3aja4, PEIICHH, pacCyKJICHHI, YMEHUEM BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

e OpHUEHTALIMEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, TPUPOILI U OOIIECTBA,
MOHMMaHUEM MaTEeMAaTHYeCKON HayKH KakK Cephbl UeTOBEUECKOM IeATETHbHOCTH,
3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JJISl PA3BUTHUSA [IUBUIN3ALAH, OBJIAJICHUEM



SI3BIKOM MaTeMaTHKHA U MaTeMaTHYSCKOM KyanypOI;'I KaK CpCICTBOM IMTO3HAHUA
MHpa, OBJIAJJICHUCM HpOCTefILHPIMH HaBBIKaMU PICCHGI[OB&TGJILCKOIZ JCSITCIIBHOCTH,

6) ¢pu3nueckoe BocnuTanue, GopMUPOBaHUE KYJIbTYPbI 3I0POBbsI M IMOIMOHAJIHHOT0
0J1aronoJIyYus:

e TOTOBHOCTBIO IPUMEHATH MaTEMaTUUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/10POBb,
BEJICHHS 3J0POBOr0 0Opa3a »u3HH (3710pOBOE MUTAHKE, COATAHCUPOBAHHBIN
PEKUM 3aHITUN U OTJbIXA, PEry/sipHas pU3nUecKas akTHBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUIHNOKY
Y TaKOTO K€ IpaBa JPyroro 4ejJoBeKa,

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

e OpHEHTalMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pellleHus 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPY’KaloIIel cpebl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX MOCJIEICTBUMN AJIs1 OKPY KaroIlel Cpeibl, 0COZHAHUEM IT100aIbHOTO
XapakTepa 3KOJOrMYeCKUX IpoOJeM U MyTell X pereHus;

8) aJanrtanusi K UISMCHAIOIUMCHA YCJI0BUAM COIMAIBLHOM U HpHpO)IHOﬁ cpeabl:

e TOTOBHOCTBIO K JICHICTBUSIM B YCIIOBUSX HEOIPEIEICHHOCTH, IOBBIILIEHUEM YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO eSTeIbHOCTh, B TOM YHUCJIE YMEHUS
YUUTBCS y IPYTHX JIFOJeH, IpuoOpeTaTh B COBMECTHOW JESITEIHHOCTH HOBBIC
3HAHMS, HABBIKU M KOMIIETEHIIUU U3 OIbITA IPYTHX;

e HEOOXOAMMOCTHIO B (POPMHUPOBAHUM HOBBIX 3HaHUH, B TOM 4HciIe GOPMYIUPOBATH
UJIe, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0OCO3HABAThH ACPHUIMTHI COOCTBEHHBIX 3HAHUI U KOMITETEHIIHH,
IUTAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMEp, KOPPEKTHPOBATh MPUHUMAEMbIe
pelieHus u aercTsus, GopMyIHpoBaTh U OLEHUBATh PUCKU U IOCIEACTBHUS,
(bOopMHpOBATH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble JJornyeckue geiicTBus .

e BBIABJATH U XapaKTEPHU30BaTh CYHICCTBCHHBIC ITPU3HAKN MATEMATHUYCCKUX
00BEKTOB, MOHSATUH, OTHOLIEHUI MEXIY MOHATHAMH, (HOPMYITHPOBATH
OIMpCACIICHUA HOHSITI/IfI, YCTaHaBJIMBAaTh CYHIGCTBCHHBIIZ IMpU3HAK Knaccmi)mcaupm,
OCHOBaHUs 111 0000IIIEHUS U CPAaBHEHUSI, KPUTEPUU TPOBOIMMOTO aHAN3A,;

e BOCIPUHUMATD, POPMYIHPOBATH U MPEOOPA30BBIBATE CYKICHUS. YTBEPAUTEIbHBIE
U OTpUIIATEeNbHBIC, EAMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE,

e BBIABJIATHE MAaTEMATUUCCKHUE 3aKOHOMEPHOCTH, B3AUMOCBA3H U IIPOTUBOPECYH B
dakTax, TaHHBIX, HAOTIOICHUAX U YTBEPKICHUSX, IPeIaraTh KPUTSPUH s
BBISBJICHUS 3aKOHOMEPHOCTEHN U MIPOTUBOPEUUH;



e JiCJIaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HHAYKTUBHBIX

YMO3aKI4YEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh J0Ka3aTeIbCTBA MATEMATUICCKUX YTBEPXKACHHM (MIPSIMbIE U OT
IPOTUBHOT'0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIC JI0KA3aTEeNILCTBA
MaTeMaTU4eCKUX (akTOB, BBICTPAUBATh apTyMEHTAIIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS;

e BBIOHpATh CIOCOO pereHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB
peleHus, BEIOUpaTh HanboIee MOIXOAAINNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBarejabCcKue 1eHCTBUA .

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHUS,
(bOopMyIIHpPOBATH BOMPOCHI, (GPUKCUPYIOIINE IIPOTUBOPEUHNE, TPOdIIEeMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHCHHUE,

MIPOBOIMTH 10 CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY HECIIOKHBIN SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

CaMOCTOSITENILHO (hOPMYITUPOBATh 000OIICHHUS ¥ BHIBOJIBI IO PE3YJIbTaTaM
NPOBEICHHOT0 HAOJIOCHUS, HCCIIEOBAHUS, OIICHUBATH JIOCTOBEPHOCTh
MIOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, & TAKKE BBIJBUTATH
NPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ unopmanmei:

e BBIABJIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMALIMH, JTAaHHBIX,
HEOOXOIMMBIX JUISl pelleHHs 3a/]1auH,;

e BBIOMpPAThH, AHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
UH(POPMALIHIO PA3IIMYHBIX BUA0B U (hOpM NpeacTaBiIeHNUS,

e BBIOMpaTh hopMy npecTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATh pelIaeMble
3aJauu CXeMaMH, AMarpaMMaMiy, HHOHM rpadukoi 1 ux KOMOMHAIMAMY;

e OLIEHMBAThH HA/IEKHOCTb HH(OPMALIUU IO KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIEM
WK cOPMYITMPOBAHHBIM CAMOCTOSITENIBHO.

KomMyHHUKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe 1eliCTBUA:

e BOCHPUHHUMATH U POPMYJIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSMH U
HEJSIMU 00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U ITMCBMEHHBIX TEKCTaX, 1aBaTh MOACHEHUS 10 XOAY PEILICHUS 3a1auH,
KOMMEHTHPOBATH ITOJTYYEHHBIN pe3yJIbTaT;

e B X0Jie 00CYKIECHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOI TEMBI,
po0JieMbl, peraeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbIE Ha TOMCK
pELICHU, COIIOCTABIATh CBOU CYXKICHUS C CYKICHUSIMHU IPYTUX YYACTHUKOB
Juanora, oOHapyXUBaTh pa3InyKe U CXOCTBO MO3UIUI, B KOPPEKTHOH (hopme
(dopMyIMpOBaTH pa3HOTIIACUS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJIbTAThl PEIICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IPOEKTA, CAMOCTOSITENILHO BEIONPATh (hopMaT BHICTYIUICHHS C YYETOM 3a/1a4
IPE3EeHTalM1 U OCOOEHHOCTEN ay JUTOPHUH,;



e IIOHMMATh U UCIOJIb30BATH IPEUMYLIECTBA KOMAaHAHON U MHANBUIYaIbHOU pabOThI
IPU PEUICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

e IIPUHUMATh LI€Jb COBMECTHON AEATENbHOCTH, INIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pacpeeisTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh
IpoIecC U pe3yIbTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

e y4YacTBOBAaTh B IPYMIOBHIX opMax paboThl (00CYKICHUS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI H JIP.), BHIIOJIHSITH CBOKO YacTh paOOTHI M KOOPAUHHUPOBATH
CBOM JCUCTBUS C JPYyTUMH YWICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B OOIIMI MPOIYKT 11O KpUTEPUSIM, C(HOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eiliCTBUSA
Camoopranmu3aunmus:

e CaMOCTOSITENILHO COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3a1a4un (MM ero 4acTh),
BbIOMpATh CIIOCOO PELIEHUS C YUETOM UMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BApUAHTBI PELICHUH ¢
y4€TOM HOBOH MH(QOpMAaILIUH.

CﬁMOKOHTpOJ’[b, 3MOLMOHAJIbHbIA HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCa U pe3yJibTaTa
peleHuss MaTeMaTHYeCKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PELICHUU 3a]1a4H,
BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LIETIU U
YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LeJIN, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HpeI[MeTHI)Ie PE3YyabTaTbI

7-i RJaacce

K xonIy 00yueHus B 7-M Kjacce 00yJaroIIHics MOTYYHUT CISAYIONTNE TPEeIMETHbIE
pe3yIbTaTHI.

Yuciia 1 BLIYMCJIECHUSA

BoinonHsATe, coyerast yCTHbIE M TMCbMEHHBIE PUEMBI, apudMeTnyecKkue A1elcTBUS ¢
palMOHaIbHBIMU YHACIIAMU.

HaxonuTh 3HauEHUS YUCIOBBIX BRIPAKCHUH, IPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI U IPUEMBbI
BBIYMCIICHHS 3HAYE€HUN JPOOHBIX BRIPAKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U IECSITHIHBIC
apo0wu.



[TepexoauTh OT OAHOM (HOPMBI 3aITUCH YUCEN K Ipyroi (MpeoOpa3oBbIBaTh ACCATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHMBATh U yNOPSAAOYUBATh PALIMOHAJIBHBIE YHUCIIA.

OKpyriaTh yncia.

BbINOIHATE IPUKUAIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHH, OLIEHKY 3HAYEHHUI YHCIIOBBIX
BBIPAKCHUI. BBIITOIHATE NEUCTBUSI CO CTENIEHAMH C HATYPAJIbHBIMU I10KA3aTEISIMHU.

HpI/IMeHHTB IIPpU3HAKU ACIIMMOCTH, Pa3JI0KECHUEC HA MHOXKHUTCIIN HATYPAaJIbHBIX YUCCEIL.
Pemrats IMPAKTUKO-OPUCHTHUPOBAHHBIC 3a4a4YU, CBA3AHHBIC C OTHOIICHHUEM BCIIMYNH,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, [TPOUCHTAMU, HHTCPIIPETUPOBATD PE3YJILTATHI PCIICHUS
3a1a4 € y4u€ToM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcmonn3oBaTh anre6pa1/1qec1<on TCPMHHOJIOTUIO U CUMBOJIUKY, IPUMCHATDL €€ B IIPOLCCCC
OCBOCHUA yqe6Horo mMaTrcpuraiia.

HaXOI[I/ITB 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX NCPCMCHHBIX.

BoinonHATe mpeoOpazoBaHus LENO0r0 BhIpaKeHHsI B MHOIOWIEH IIPUBEIEHNEM 0I00HBIX
CJIaraeMblIX, PaCKphITHEM CKOOOK.

BbInonHATE yMHOKEHHE OIHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIIBbIO BHIHECEHUS 32 CKOOKHU
001Iero MHOXKHTES, TPYNIUPOBKY ClIaraeéMblX, IPUMEHEHUsI (POPMYJT COKpAIIEHHOTO

YMHOKCHUA.

HpI/IMeH}ITB Hp606p330BaHI/IH MHOT'OYJICHOB JIs1 pCHICHUA PA3JIMYHBIX 3a/1a4 U3 MATCMATHKU,
CMCKHBIX IMMPECIAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN C HaTypallbHBIMU MOKA3aTeNAMHU JJIsl PEeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHHS C OJHOW IEPEMEHHOM, TPUMEHSS MTPaBUiIa IEPEX0aa OT
HCXOJIHOTO YPABHEHUS K PABHOCUIILHOMY eMy. IIpoBepATS, SBIAETCS JIM YUCIO0 KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre MeToIbl P PeIICHUH TUHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonGupath mpUMepHI Map YUCE, ABISIOIIMXCS pEIIeHUeM JTMHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMU.



Ctpouthb B KOOPJMHATHOMN TIOCKOCTH IpapUK JIMHEHHOTO YPaBHEHHUS C ABYMSI
MIEPEMEHHBIMH, TOJIB3YSICh TPaUKOM, IPUBOIAUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemarh cucTeMbl IBYX TMHEHHBIX YPABHEHUI C ABYMS IEPEMEHHBIMH, B TOM YHCIIC
rpauIeCKy.

CocTaBiTh 1 pelaTh JIMHEHHOE YPaBHEHNE WIHM CUCTEMY JIMHEUHBIX YPAaBHEHUH 110
YCIJIOBHIO 3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y T10Jy4EHHBIN
pe3yJbTar.

DyHKUMH

N300paxaTh Ha KOOPIAUHATHON NIPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIHHATAM,
Jy4H, OTPE3KU, UHTEPBaJbl, 3aMIUCHIBATH YUCIOBbIE IPOMEKYTKH Ha aIre0pandeckoM Si3bIKE.

OtMmedaTs B KOOPAMHATHOHN TUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATAM, CTPOUTH TpadUKu
nuHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIuu Y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO PYHKIUH H3BECTHBIC 3aBUCUMOCTH MEX/y BETMUYNHAMH: CKOPOCTb,
BpEMS, paCCTOSIHHE, TIeHa, KOJTMYECTBO, CTOMMOCTh, IIPOU3BOAUTEILHOCTD, BpeMsl, 00beM
paboTHI.

Haxoaute 3HaueHue (I)YHKI_II/II/I I10 3HAYCHHUIO €€ apryMEHTaA.

[Tonnmate rpaduyeckuii crocod npeacTaBiIeHUs U aHaI3a HHPOpMaIUY, U3BJICKATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 kiace

K koHIry 00yueHus B 8-M KJiacce 00ydJaronuiics MOTYYUT CISAYIONINE TPEIMETHBIS
pE3yNbTATHI.

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HaYaabHBIE IPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCEIT IS
CpPaBHEHHS, OKPYIJIEHUS U BBIYUCIEHUH, N300pakaTh JEMCTBUTENbHBIC YK CIIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpumensTh MOHATHE apU(PMETHUECKOTO KBaAPATHOTO KOPHS, HAXOIUTh KBapaTHbIE KOPHH,
UCHOJIb3Ys IPU HEOOXOIMMOCTH KaJIbKYJIATOP, BHIIOIHITH TPeoOpa30oBaHUs BBIPAKEHUH,

COZIEpIKAIlNX KBAJIPATHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBITUX W MAJIBIX YUCEN C IIOMOIIBIO JECATUUHBIX APOOEH 1
crenenei yucia 10.

AuaredpanyecKne BbIPaKeHUs

HpI/IMeHSITI) IIOHATHUEC CTCIICHU C ICJIBIM ITOKA3aTCJIEM, BBIITIOJIHATH HpGO6p330BaHI/IH
BBIpa)KeHI/II\/'I, COACPpKAUX CTCIICHU C LCIIbIM IMOKA3aTCIICM.



BhINONHATE TOXKIECTBEHHbIE IPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHHH HAa OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIN.

[TpumMeHnsaTH IpeoOpa3zoBaHUs BEIPAXKEHUH JUIS pELICHUs Pa3JIMYHbIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemiate nuHeliHble, KBapaTHbIC YPABHEHUS U PAIlMOHAJIHBIC YPABHEHUS, CBOISIIIIUECS K
HUM, CHCTEMBI JIByX YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOANTE MpOCTENINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
HNpUMEHEHHEM rpauYecKuX MpeAcTaBiIeHu (yCTaHABINBATh, UIMECT JIM yPAaBHEHUE WUIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT cI0BECHOHN (POPMYIMPOBKH 33a4U K €€ anreOpanueckoil MoJIeu ¢
IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4y IIOJIy4EHHBIN pe3ysbTarT.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUUISl CPABHEHUS, OLICHKH, PEIIATh JINHEWHbIE
HEPaBEHCTBA C OJJHOM MEPEMEHHON U X CHUCTEMBI, 1aBaTh rpa)uuecKyr0 WIIOCTPALHIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHrMaTh 1 KCIONIB30BaTh (DYHKIIMOHATBHBIC OHSITHUS U SI3bIK (TEPMUHBI, CHMBOJIHUECKUE
0003HaYEHHS), OTIPENIENIATh 3HAaUCeHHE (DYHKIIUH [0 3HAUCHHIO apTyMEHTa, ONPEICIIsTh

CBOMCTBA (PyHKIIUH 110 €€ TpaduKy.

CTpouTh rpaduKu dMeMeHTapHbIX GyHKIHiT Buaa: Y = KIX, Y = X2,y = X3,y = x|, y = VX.
OmnuceIBaTh CBOWCTBA YMCIIOBOM (PyHKINU 1O ee TpaduKy.

9-i1 kiIace

K koHIty o0yuyeHus B 9-m kJjacce 00y4aromuiics MONIYyYUT CIEAYIOIINE IpeAMETHbIE
pe3yJIbTaThl.

Yuciia 1 BLIYMCJIEHUA
CpaBHMBATh U yNOPSAJ0UYMBATH PALIMOHATBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BreimonaaTs apI/I(I)MCTI/IquKI/IC HCﬁCTBHH C pallMOHAJIbHBIMHU YUCJIaMU, COYCTAadA YCTHBIC U
IMNCBbMCHHBIC IPHUEMBI, BBITTIOJIHATH BBIYHUCICHUA C UPppaluOHAIIBHBIMU YK CJIIaMU.

Haxoauth 3HaueHHUS CTEICHEH C IIeIBbIMU ITOKa3aTeIsIMU U KOpHCﬁ, BBIYHCIIATDb 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.



OKpyIJsITh NEHCTBUTEIIBHBIC YUCIIA, BBIIOIHAT IPUKUJIKY PE3YJIbTaTa BEIYUCICHUM, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemate nuHeiHbIC ¥ KBaZpaTHBIC YPABHEHHS, YPABHEHHUS, CBOJIAIINECS K HUM, IPOCTEHIIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHMSL.

Pemrate cucteMsl IByX JTMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMUA U CUCTEMBI JBYX
YPAaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISICTCS JTUHCHHBIM.

Pemiare TekcTOBBIE 331aUK aIredpanuecKuM criocoOOM C TOMOIIBIO COCTaBJICHUS YPaBHEHUS
WJIY CUCTEMBI JIBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

IIpoBoauTh NpocCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
NpUMEHEHHEM rpadUuecKuX MpeICTaBICHU (YCTaHABINBATh, UMECT JIM yPaBHEHUE WU

CHUCTCMa ypaBHCHI/Iﬁ peucHuAd, €CJIu UMECT, TO CKOJIbKO, U Hp)

Pemarn nuHelHbIe HCPAaBCHCTBA, KBaJ[PpAaTHbBIC HCPABCHCTBA, I/I306pa)I(aTB pEeUICHUC
HCPaBCHCTB Ha YHCIOBOM Hpi[MOfI, 3aIMUMCbIBAaTh PCIICHHUEC C IOMOIIBIO CUMBOJIOB.

Perarh CHCTEMBI TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOUAIOIINE KBAIPATHOE
HEPaBEHCTBO, H300pakaTh PEIIEHNE CHCTEMbI HEPABCHCTB Ha YMCIOBOM MPSAMOM, 3aIMCHIBAT
pEILIEHHUE C TIOMOIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MPH PELICHUH PA3TUUHBIX 3a/1a4.

DyHKUMH

Pacrio3HaBath PyHKIMH M3Y9IEHHBIX BUI0B. [I0Ka3bIBaTh CXEMATHYECKH PACIIONIOKEHHE Ha
KOOPJIMHATHO#H 1tockocTr rpadukos pynknui Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =X,y =X,y = |X|. B 3aBHCHMOCTH OT 3HaUeHHH K03(HIHEHTOB, OMICHIBATD

CBOMCTBa (PyHKITUI.

Ctpoutb 1 n300paxkaThb cxeMaTHYECKH rpadUKU KBaJpaTUUHBIX (QYHKLUH, ONUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLIMN MO UX rpaduKam.

Pacnio3znaBath kBaipaTHUHYIO QYHKIHIO IO (hOopMyIie, TPUBOIUTH MPUMEPHI KBaAPATUYHBIX
(GyHKUMN U3 pealbHOM XKHU3HH, (PU3UKH, TEOMETPHUH.

YucaoBble MOCTIET0BATEILHOCTH U nmporpeccun

PacmoznaBate apuMeTHUECKYIO ¥ T€OMETPHUECKYIO TTPOTPECCHH TIPH PA3HBIX CIIOCcO0ax
3a/laHusl.

BBINONMHATE BRIYUCICHUS C UCIIOJIb30BaHUEM (OpMYJI N-TO WieHa apupMeTHIecKoil u
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)i(aTb YJICHBI ITOCIICAOBATCIBbHOCTHU TOUYKAMH Ha KOOpIIHHaTHOﬁ IIJIOCKOCTH.



Pemats 3amaun, CBsI3aHHBIE C YACIOBBIMU II0CIENOBATEIBHOCTSMH, B TOM YHCIIE 3a1a4H U3
peabHOM )KU3HU (C MCIOIB30BAaHUEM KaIIbKYJISITOPa, IIU(PPOBBIX TEXHOJIOTHH).

TemaTnueckoe MIAHUPOBAHUE

/- KJacc
KoJau4yecTBO 4acos DJIeKTPOHHbIE

HauMeHoBaHue

Ne a3/1eJ10B 1 TeEM (mppossre)

n/m | PA3A Beero Kontpoasneie | [IpakTHieckue | ogpazoparenpHbie
HporpaMMbl paGoThI paboThbI pecypebl
Yucnau

1 BBIUHCIICHU. o5 1 < >
PanmonanbHble
quciia

2 AnreOpaunyeckue 7 1 < >
BBIPAKEHUS
YpaBHeHus U

3 20 1 <..>
HEpPaBEHCTBA
Koopaunats! u

4 | rpaduku. 24 1 <..>
OyHKIMU

5 IToBTOpEHUE N 6 1 < >
00001enne

OBIIIEE

KOJIMYECTBO

YACOB IIO 102 5 0

ITPOTPAMME

8-H KJ1acc

KoandecTBOo yacoB DJIeKTPOHHbIE

HauMeHnoBanue

Ne 23/1€eJI0B U TeM (uuppossre)

o/ pasi Beero KontpoJasbnbie | [IpakTuyeckune oGpa3oBaTe/bHBIE
HpOrpamMmbt paGoThI padoThbl pecypeb
Yucnau

1 BBEIYMCIICHUS. 15 <..>
KBagparusie kopHU

5 Yucnau 7 < >
BEIUHCIICHUS.




CreneHsn C LETBIM
[MOoKa3aTelieM

AnreOpandeckue
BBIPKEHUSI.
KBanpatubiii
TpeXdJieH

AnreOpaunyeckue
BBIPKCHUSI.
AnreOpanyeckas
IpoOb

15 1

YpaBHeHus U
HEPaBEHCTBA.
KBanpatubie
ypaBHEHUS

15 1

YpaBHeHus u
HEpPaBEHCTBA.
Cucrembl
YpaBHEHUI

13

YpaBHeHus u
HEpaBEHCTBA.
HepasencrBa

12 1

OyHKIUH.
OCHOBHBIE TTIOHITHA

D yHKIUY.
Yucnosble QyHKIUU

10

IToBTOpEeHUE N
000011eHne

OBLLEE
KOJIMUECTBO YACOB
T10 TTIPOTPAMME

102 6

O-11 KJ1acce

HaunmenoBanue
pa3aesioB U TeM
NPOrpaMMbI

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckune
padoThI

DJIEKTPOHHBIE
(um¢posbie)
o0pa3oBaTte/ibHbIE

pecypchl

Yuciia ¥ BEIUHCIIEHUS.

JleficTBUTEIIbHBIE
qycia




YpaBHeHuUs 1
HEpaBEHCTBA.
YpaBHEHUS C OJTHOU
MepeMEHHON

14 1 <..>

YpaBHeHus u
3 | HepaBeHCTBa. 14 1 <.>
CucreMbl ypaBHEHHI

YpaBHeHus u

4 | HepaBEHCTBA. 16 1 <.>
HepaBencrtBa

5 | Oynkuun 16 1 <.>

6 YuciaoBbie 15 1 < >
MOCJIEI0BATENLHOCTH
IToBTOpEHME,

7 00001IEHNE, 18 1 < >
CHCTEMATH3ALUS
3HAaHUH

OBIIEE KOJIMYECTBO

YACOB I10 102 6 0

ITPOI'PAMME

IIpoBepsieMble TPeOOBAHUS K pe3yJbTaTaM
ocsoeHus OOII u 3y1eMeHTHI coaepKaHNA

7 KJ1ace

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Ko .
I f)lBe AEMOLO IIpoBepsiemble nIpeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIEHUS
11 BoInonHATE, coyeTas yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(MeTHIeCcKue
' JENCTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxoauTp 3Hau€HUs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATH pa3HOOOpa3HbIe
1.2 CIocoObI ¥ MMPUEMBbI BBIYMCIIEHUS 3HAYEHUI TPOOHBIX BHIPAKEHUH,

COACPpKaAINX OOBIKHOBEHHBIC U JACCATUYHBIC I[pOGI/I




[TepexoauTh OT OHOM (OPMBI 3aITUCH YUCEN K Ipyrou (mpeoOpa3oBbIBaTh

1.3 JECATUYHYIO IPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
YAaCTHOCTH, B OECKOHEUHYIO JICCATHYHYIO IpOOb)
1.4 CpaBHUBATH U YIIOPSI0UMBATH PAllMOHAIbHBIE YHCIIA
1.5 OKpyrJIATh Yncaa
BBINOIHATE NIPUKUIKY U OLEHKY PE3yJIbTaTa BEIYUCICHHUH, OLICHKY
1.6 3HAYECHU I YHUCIIOBBIX BBIPA)KCHUH. BBINIOIHATE IEHCTBHS CO CTEIEHAMM C
HaTypaJIbHBIMU T10KA3aTEIIIMU
17 [TpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHUE Ha MHOKUTEIN
' HaTypaJIbHBIX YUCEII
Pemarb npakTuko-OpuEHTHPOBAHHbBIE 3a]Ja4H, CBA3AHHBIE C OTHOLICHUEM
18 BEJIMYMH, IPONOPLIUOHATIBHOCTHIO BEIMYHUH, IPOLEHTAMH,
' MHTEPIPETUPOBATH PE3yJIbTATHI PEIICHUS 3a/1a4 C y4€TOM OIPaHUYECHHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbBIX OOBEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonb30Bath anredpandyeckyro TEpMUHOIOIUIO U CUMBOJIMKY,
' IPUMEHSTH €€ B IPOLIECCE OCBOEHMSI Y4eOHOT0 MaTepuaa
29 Haxonuth 3HaueHust OyKBEHHBIX BBIPAKEHHUH MTPH 3aJaHHBIX 3HAYEHUIX
' NIEPEMEHHBIX
23 BrinonHATe MpeoOpa3oBaHus LEN0r0 BEIPaXKEHHUSI B MHOTOWIEH
' IPUBEJCHUEM MOJO0OHBIX CJIaraeMbIX, PaCKpbITHEM CKOOOK
24 BbINoNHATE yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOUWJIEHA Ha
' MHOT'OYJIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH
OcCy1IEeCTBIIATh pa3I0KEHNE MHOTOUWIEHOB HA MHOXKHUTEIHN C TIOMOILBIO
2.5 BBIHECEHHUS 3a CKOOKH OOLIEr0 MHOXKUTENS, TPYNIUPOBKHU CJIaraeMblX,
IpUMEHEHHUs (HOPMYIT COKPAILlEHHOTO YMHOKEHUS
26 [TpumensTh npeoOpa3oBaHKsl MHOTOWIEHOB JJISl PELICHUS Pa3InIHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEAMETOB, U3 PEaIbHON MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA cTENEHEH ¢ HaTypalbHBIMU MOKA3aTENIAMHU JUIS
' npeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHEHMS U HEpaBEHCTBA
PemaTe nuHENHbIE ypaBHEHUS C OJHOW ITEPEMEHHOM, IPUMEHSS ITpaBUia
3.1 Nepexo/ia OT UCXOAHOIO YPaBHEHHUS K paBHOCUILHOMY eMy. IIpoBepsTs,
SBIISIETCS JIU YUCIIO KOPHEM YpaBHEHUS
3.2 [TpumensTh rpaduueckre METObI IPH PEIICHUN JTUHEWHBIX YpaBHEHUN U
' UX CUCTEM
33 [TonGupath MpUMepsI Map Yucel, ABISIOUUXCS PelIeHneM JTMHEHHOTO

YpaBHCHU:A C ABYMA NIEPCMEHHBIMHA




CTpouTh B KOOPAUHATHOH IIIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHUS C

3.4 JBYMsl IEPEMEHHBIMH;; M1OJIb3YSICh IPa(UKOM, IPUBOAUTH IPUMEPEI
pellIeHUs] ypaBHEHUS
35 Pemats cucreMbl 1ByX JUHEHHBIX YPAaBHEHUM € ABYMS [IEPEMEHHBIMHU, B
' TOM YHCJIe TPapUISCKU
CocTaBisTh U pelaTh JIMHEHHOE YPABHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHMH 10 YCIOBUIO 33J]aul, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1au¥l MOJTy4YEHHbIN pe3ybTaT
4 Koopaunats! u rpaduku. OyHkumn
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLINE
4.1 3a/laHHBIM KOOpJIMHATaM, Jy4H, OTPE3KH, HHTEPBaJbl, 3alIUChIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe
4.2 OTmeuath B KOOPAMHATHOHN MJIOCKOCTHU TOYKH I10 33/1aHHBIM KOOpIMHATaM
4.3 Crpouts rpaduku muHeHHbIX QyHKIHA. CTpouTh rpaduk GyHKIuu y = |X|
OnwuceIBaTh ¢ TOMOIIBIO PYHKINI H3BECTHBIC 3aBUCUMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsl, PACCTOSHUE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM padOThI
4.5 Haxonuth 3HaueHune GyHKIMU 110 3HAYCHUIO €€ apryMeHTa
[Tonumats rpapudeckuii cocod npeacTaBiIeHUs U aHaIM3a HHPOPMaLUH,
4.6 U3BJIEKATh U UHTEPIIPETUPOBATh UHPOPMAIIHMIO U3 TPAPUKOB PEATBbHBIX

IIPOLECCOB U 3aBUCUMOCTEN

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
Jpo6u 0OBIKHOBEHHBIE U AECSITUYHBIE, IEPEXO]] OT OJTHOM (POPMBI 3anucu
11 npo0eit k apyroit. [ToHsTHE paliOHANIBHOTO YKCHIa, 3alUCh, CPABHEHUE,
YHOPSAA0OYMBAaHUE PALlMOHATIBHBIX YHCEN
12 Apudmerndeckue IeHCTBHS ¢ pallMOHATBHBIMY YHcIaMu. Pemenue 3aaayd u3
' peasibHOM MPaKTUKK Ha YacTH, Ha IpOOH
13 CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeJIeM: OllpeieieHre, Mpeodpa3oBaHme
BBIp)KEHUI Ha OCHOBE ONpPEIEICHNUS, 3aIHCh OOIBIINX YHCEI
14 [TpoueHTsl, 3anmuch TPOLUEHTOB B BU/JIE ApoOU U ApoOu B BUE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MIPOLIEHTHI, PEILIEHUE 3aa4 U3 PEAIbHOM NPaKTUKH
15 [TpuMeHeHne MPU3HAKOB AETUMOCTH, Pa3JI0OKEHUE HA MHOXKUTEIN
' HaTypaJIbHBIX YHACEI
16 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsSMasi U oOpaTHas
' MPONOPLIMOHATIBHOCTH
2 Anrebpanyeckue BhIpaXEHUS




21 [lepemenHbIe, YMCIOBOE 3HAYCHHUE BBIPAKEHUS ¢ IepeMeHHOi. JlomycTumblie
' 3HA4YEHUs IEPEMEHHBIX
29 IIpencraBiaeHne 3aBUCMMOCTH MEX/ly BEIMUMHAMHU B BUE (OPMYJIbL.
' Brraucnenus o popmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPa)KEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM OKA3aTeIeM
25 OpnHowienbl 1 MHOTOwIeHbl. CreneHs MHOrowieHa. CioeHue, BBIYMTaHuE,
' YMHO>XE€HHE MHOTOYJIEHOB
26 @DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyIa pa3HOCTH KBagpaToB. Pa3iokeHne MHOTOUICHOB HA MHOKHUTEIH
3 VYpaBHeHus
31 VYpaBHeHHE, KOPEHb YPaBHEHUsI, [IpaBUiIa IPeoOpa3oBaHus ypaBHEHHU,
' PaBHOCHJIBHOCTb YpaBHEHUM
39 JluneliHOe ypaBHEHHUE C OJIHOM MEpPEMEHHOM, YUCII0 KOpHEH JIMHEHHOTro
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPABHEHUI
33 CocraBieHne ypaBHEHUH 110 YCIOBHUIO 3a7a4ul. Perenne TeKCTOBBIX 3a/a4 C
' HOMOILBIO YPaBHEHUH
3.4 JluHeliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JTMHEWHBIX YPaBHEHUH ¢ ABYMS IIEpEMEHHBIMU. PereHne cucrem
3.5 ypaBHEHMI cr1ocoOOM MOJCTaHOBKU. [IpuMeps! peleHns TEKCTOBBIX 3a/1a C
IIOMOIIBIO CUCTEM YPAaBHEHMI
4 Koopnunats! u rpadpuku. @yHkumuu
4.1 Koopaunara Touku Ha npsiMoi
42 Hucnossle MpoMeKyTKH. PaccTossHME MeX 1y ABYMSI TOUKaMHU KOOPJINHATHON
' IpsAMOit
43 [TpsmoyronbHas cucrema koopauHar, ocu OX u Oy. AGcuucca u oparHATa
' TOYKH Ha KOOPAMHATHOMN IIIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX opMynamu. UTeHne rpadMKoOB peaqbHbIX
' 3aBUCUMOCTEH
4.5 [Tousitue pynkuun. I'padux ¢pynkumu. CrolicTBa QyHKIMI
4.6 Jluneitnas QpyHkuwms, ee rpaduk. ['paduk Gpynkumm y = [x|
4.7 ['padmyeckoe penieHne JIMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN
8 ki1acc

IIpoBepsiemblie TpeOGoBaHuA K pe3yjbratam ocBoeHus QOOIT




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHusl

1

Yucna 1 BEIUUCIIEHUA

11

Hcnonp30BaTh Ha4aIbHBIEC IPEICTABICHHS O MHOXKECTBE IEHCTBUTEIIBHBIX
YHCeI JUIsl CPAaBHEHHUSI, OKPYTJIICHHUS U BBIYMCICHUHN, H300pakaTh
JEUCTBUTEIIBHBIEC YUCIJIa TOUKAMH Ha KOOPAMHATHOM NPSAMOMN

1.2

[TprMeHsATH NOHATHE apUPMETUYECKOTO KBAaJAPATHOI'O KOPHS, HAXOAUTh
KBaJpaTHbIC KOPHH, UCTIONB3YS IPU HEOOXOIMMOCTH KaJIbKYJIATOP,
BBINOJIHATH IPEOOPa30BaHMsl BEIPAXKEHUH, COlEpKAILUX KBaIpaTHbIE
KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEHN

1.3

M cronp30Bath 3aMUCH OOBIIMX U MAJIBIX YHUCEI ¢ TIOMOIIIBIO AECATHYHBIX
npobeii u cteneneit yucia 10

AnrebpanuecKue BHIPAKCHHS

2.1

[TpyMeHSTh MOHATHE CTENEHU C LIeJIbIM MTOKa3aTeNIeM, BhIMOTHITh
npeoOpa30BaHUsl BRIPAXKEHUH, COIEPKAIIMX CTEIIEHU C HETbIM
MoKazaresiem

2.2

BBITTOTHATE TOXKIECTBEHHBIE TPEOOPa30BaHUs PalliOHATBHBIX
BBIPAKEHUI HA OCHOBE MPABUWJI ICVCTBUI HAJ MHOTOYJIEHAMH U
anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[I)IBaTI) KBaI[paTHblf/'I TPEXWICH HAa MHOXUTCIIN

2.4

[TpumensTh npeoOpa3oBaHMsl BbIpaKEHUHN AJIs PELICHUS pa3InYHbIX 3a/1a4
U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIILHON MTPAKTUKHU

YpaBHEHHS U HEPABEHCTBA

3.1

Pemrate nuHelHbIE, KBaIpaTHBIE YPABHEHUS U pAllMOHAIbHBIC YPABHEHUS,
CBOJSAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs [IEPEMEHHBIMU

3.2

IIpoBOINTH MPOCTENIINE UCCIECIOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH,
B TOM YHCJIE C IPUMEHEHUEM I'paUUeCcKUX MpeICTaBIeHHMA
(ycTaHaBiIHMBaTh, UMEET JIM YPAaBHEHUE WIIM CHCTEMa YPaBHCHUH pEIICHNS,
€CII UMEET, TO CKOJIbKO, M TIpoUee)

3.3

[TepexoauTs OT clloBeCHOM (HhOPMYITUPOBKHU 337a4H K €€ alre0pandeckoi
MOJIEJIH C MTOMOUIBIO COCTABIICHUS YPAaBHEHUS WJIM CUCTEMbI YpaBHEHHIA,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I1OJTy4EHHBIN
pe3yiabTar

3.4

[IprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUSI, OLIEHKH,
pemaTh JMHEHbIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI,
JaBaTh TpaUUeCKyI0 UILTFOCTPAIIMI0 MHOXKECTBA PEIICHUI HEpaBEHCTBRA,
CHCTEMbI HEPABEHCTB

DyHKIMU




ITornMaTs ¥ UCITOIB30BATh (1)YHKLII/IOH2UIBHBIG IIOHATHSA U A3BIK (TepMI/IHbI,

4.1 CHMBOJIMYCCKUE 0003HAYEHUS), ONPEACIIATh 3HAUeHUE (PYHKIIUH 10
3HAYEHUIO apTyMEHTa, ONPENeNATh CBOWCTBA (PYHKIUH 110 €€ TpapuKy
49 Crpouts rpaduku nemeHTapHbiX GyHKuuil Buga: y = K/X, y = x4, y = x8,y

= |x|, omuchIBaTH CBOMCTBA YUCIOBOM (DYHKIIMH 110 €€ rpapuKy

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYMCIECHUS
11 KBanparsblii kopeHb u3 yncia. [lonsatue o0 uppanoHaIbHOM YHCIIE.
Jecatuunble npUOIMKEHNUS UPPALIMOHATIBHBIX YHCE
CaolicTBa apupMEeTHUYECKUX KBAJPATHBIX KOPHEN U UX IPUMEHEHUE K
1.2 peoOpa30BaHUI0 YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leficTBUTENbHBIE
yucia
1.3 Crenens C 1eJIBIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKEHUs
2.1 KBazpaTHblil TpeX4sieH, pa3ioKeHUe KBaAPaTHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CrnoxeHue, BRIUMTAHUE, YMHOXKEHHE, JIEJICHUE allreOpandecKux apooei
2.4 PanyonanbHble BEIpaXKeHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHMS ¥ HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, popmyia KOpHEH KBapaTHOro ypaBHeHus. Teopema
Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIUXCA K JIMHEMHBIM U KBaPATHBIM
3.3 [Tpocreiitme npoOHO-pallMOHATBHbBIE YPAaBHEHHS
I'padmueckas uHTEpIpeTallUsl ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YPAaBHEHUH ¢ ABYMs IlepeMeHHbIMU. [Ipumeps! pemenust cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3374 adre0OpanyecKuM crocooomM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0OTHOM ITEpEMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOMN
4 DOyHKIUA




[Tonsitre pynkuuu. O61aCcTh ONPEICICHUS 1 MHOKECTBO 3HAYCHUN (DYHKITUH.

A Crnioco0nI 3a1auus QyHKIIHMA

4.2 I'paduk dynkuu. YreHue cBOMCTB (hyHKIMH 110 ee rpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 OYHKIWH, OMUCHIBAIOIIUE MPSMYIO U O0PATHYIO POTIOPIIUOHATHHBIC

3aBUCUMOCTH, UX rpa(bI/IKI/I

4.5 OyHKIHUA Y = X2, Y = X3

4.6 ®yrkuun Y = VX, y = [x]

4.7 ['padmyeckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 Kjaacc

IIpoBepsiemble TpeOGoBaHus K pe3yabTatam ocBoeHus OOII

Ko .
I ():Be SEMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
posep 0o0pa3oBaTeJIbHON NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
pe3yabTara
1 Yucna v BIYKUCICHUS
1.1 CpaBHMBATh U yHOPSAI0UYUBATh PALIMOHAIILHBIE U HPPAllMOHAIbHBIEC YUCIIA
BrimonusaTe apudmernyeckue AelCTBUS C palliOHATBHBIME YHCIIAMH,
1.2 coueTasi yCTHbIE U TUCbMEHHbBIE TIPUEMBI, BHIIIOJIHATH BBIUNCIEHHUS C
UPPALMOHATIbHBIMU YUCJIAMH
13 Haxoauth 3HaueHMs CTENEHEN C UEIbIMU MTOKA3aTEIIMU U KOPHEH,
' BBIYHCIIATH 3HAYEHUSI YUCIOBBIX BBIPAXKEHUN
14 OKpyriTh 1€UCTBUTENBHBIE YUCIIA, BHITOJIHITh HPUKUIKY pPE3yJibTaTa
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUHN
2 YpaBHEHHUS 1 HEpAaBEHCTBA
21 Pemiate nuHelHbIE ¥ KBaJIpaTHbIE YPaBHEHUS, YPABHEHUS, CBOASIINECS K
' HUM, MPOCTENIINE TPOOHO-pAllMOHAIbHBIE YPaBHEHUS
Pemiate cuctembl ABYX JUHEHWHBIX YPaBHEHUN C JBYMSI IEPEMEHHBIMHU U
2.2 CUCTEMBI JIBYX YpaBHEHHI, B KOTOPHIX OJIHO YpaBHEHHE HE SBISETCS
JIMHEVUHBIM
PemaTte TekcTOBBIC 3a/1a4U ANTreOpandecKuM CrocoOOM € TTIOMOIIBIO
2.3 COCTaBJICHUS] YPABHEHUS WJIM CUCTEMBI IBYX YPaBHEHUU C JBYMs
NePEMEHHBIMU
[IpoBOINTH MpPOCTENIINE UCCIEIOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH,
24 B TOM YHCJIE C TPUMEHEHUEM Tpaduyeckux npeaAcTaBiIeHui (HampumMep,
' YCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPABHEHUN PEIICHUS,
€CITH UIMEET, TO CKOJIBKO)




2.5

Pemrare nuneiiHble HEpaBEHCTBA, KBaIpaTHBIC HEPABEHCTBA, H300paXKaTh
pellIeHNEe HEPABEHCTB HA YHCIIOBOM IIPSIMOM, 3aIIUCBIBATH PEILICHUE C
IIOMOILBIO CUMBOJIOB

2.6

Pemrate cucTeMbl TUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOMME KBAAPATHOC HEPABCHCTBO, I/1306pa)KaTB PEIICHUE CUCTEMBI
HCPAaBCHCTB Ha YHCIO0BOM HpHMOfI, 3aluUcCbIBaTh PCIICHUEC C TIOMOIIBLIO
CHUMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33134

DOyHKIMH

3.1

Pacrnio3HaBaTh (yHKIMHU U3YUYEHHBIX BUI0B. [loKka3pIBaTh cXeMaTUYECKH
pacroiokeHue Ha KOOPIAMHATHOM MII0CKOCTH TpaduKoB GyHKIMH BUa: Y
= kx, y = kx+b, y = k/X, y = ax>+bx+C, B 3aBUCUMOCTH OT 3HAYCHHIA
K03(pPHUIIMEHTOB, ONUCHIBATH CBOICTBA (DYHKIIMIA

3.2

[Toka3pIBaTh CXEMAaTUYECKH PACIIOIOKEHIE HA KOOPIMHATHOW TUIOCKOCTH
rpadukoB GyHKIMH Buaa y = v'X, Y = |X| ¥ OnHMCHIBaTH CBOWCTBA (PYHKIIHIT

3.3

CrtpouTth 1 n300paXkaTh CXeMaTHUECKH rpadUKu KBaIPaTUIHBIX (PYHKINH,
OIMCHIBATh CBOMCTBA KBaIPATUUHBIX (DYHKLHH 110 UX Tpadukam

3.4

Pacnio3naBaTh KBagpaTuyHy0 QyHKIHIO 110 (GOpMyIie, IPUBOAUTD
PUMEPBI KBaIPATUYHBIX (DYHKIMNA U3 PEeAbHOM KHU3HH, (HU3HKH,
reOMETPUHU

ApudmeTrnueckasi U reoMeTpUUecKas porpeccun

4.1

PacrioznaBath apuMeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU TTPU
pasHbIX crioco0ax 3aJaHus

4.2

BhINONHATE BBIUKCIEHMSI ¢ UCIIOJIB30BaHUuEM (OpMyII N-TO diieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpeccuil, CyMMBI MEPBHIX N
YIEHOB

4.3

N300paxaTh 4ieHbl MOCIEI0BATEIIbHOCTH TOYKAaMU Ha KOOPIMHATHOU
IUIOCKOCTH

4.4

PemiaTh 3a7aun, CBSI3aHHBIC C YUCIIOBBIMH MOCIIEAOBATEIBHOCTSIMH, B TOM
YHCIIe 3a/1a91 M3 PEaTbHOW )KU3HU (C MCIOIB30BaHUEM KaJIbKYIIATOPA,
I (PPOBBIX TEXHOJIOTHIA)

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna v BBIYUCTIEHUS
11 ParmonanbHele yncia, UppalvoHaIbHBIC YUCIIA, KOHEUYHbIE U OECKOHEUHbIE
JECSITUUHBIE JPOOH
12 MHO€eCTBO IeHCTBUTENBHBIX YUCEI, IeUCTBUTEIbHBIE YHCIa KaKk OECKOHEUHbIE

JACCATHUYHBIC IIpOGI/I. BzaumHuo OIHO3HAYHOC COOTBCTCTBHUC MCIKIY MHOXKXCCTBOM




JEHUCTBUTENBHBIX YHCET U KOOPAMHATHON NpsiMoi. CpaBHEHHE JEHCTBUTEIBHBIX
qucel

1.3 | Apudmernueckue AEHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenust, npubImKeHust, OLeHKU. Pa3mepsl 00bEKTOB OKPYIKaIOIIET0 MUPA,
14 |WMTETBHOCTD NPOLECCOB B OKPYIKAIOIIEM MHUPC. [TpubnuxeHHoe 3HaYEHHUE
BEJIMYMHBI, TOUHOCTH NpuOIkenus. Okpyrienue yncen. [Ipukuaka u onenka
pe3yJIbTaTOB BBIYUCICHUI
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 | YpaBHEHHUs C OAHOH epeMeHHON
2.2 | Jluneiinoe ypaBHeHHe. Pemenne ypaBHeHUH, CBOISIINXCS K JIMHEHHBIM
2.3 | KBazmparHoe ypaBHeHMe. Pemienue ypaBHeHHH, CBOIAIIMXCS K KBaJPaTHBIM
24 EI/IKBa,I[pUaTHOC ypaBHeHue. [Ipumepsl pelienust ypaBHEHUH TPEThEei U 4eTBEpTOM
CTETIEHEH Pa3ioKeHUEeM Ha MHOKUTEIN
2.5 | Pemenue npoOHO-palMOHAIBHBIX YPAaBHEHHUI
2.6 | Cucremsl ypaBHCHHI
2.7 | YpaBHEHHE C JBYMs IEPEMEHHBIMH U €T0 Irpaduk
2.8 | Pemenue cucrem IByX JIMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU
29 PemeHVI/Ie CHCTEM JIByX YpaBHEHUH, OJJHO U3 KOTOPBIX IMHEWHOE, a Ipyroe -
BTOPOM CTETIEHU
2.10 |I'paduueckas HHTEPIPETAIUS CHCTEMBI YPAaBHEHUH C TBYMS TIEPEMEHHBIMH
2.11 |PenieHue TEKCTOBBIX 33a4 alreOpandeckKiuM criocoOoM
2.12 |YucnoBsle HEpaBEHCTBA U X CBOMCTBA
2.13 |Pemenue TUHEHHBIX HEPABEHCTB C OJHOM MMepeMEHHON
2.14 |Pemenue cucteM JHHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.15 |KBaaparHble HEpaBEHCTBA
216 I'paduueckas HHTEpIIpETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMU
3 OyHKIHMH
31 KBanpartuunas ¢ynkuus, ee rpadux u csoiictsa. [lapaboia, KoopauHaTHI
BEPLIMHBI Tapaldoibl, 0Cb CHMMETPUHU TapadoIbl
3.2 |I'paduku pynkumii y = KX, y = kx+b n ux cBoiictBa
3.3 |I'paduku Gpynkmii y = K/X, y = X3 1 uX CBOWCTBA
3.4 |T'paduku dpyskuu y = VX, Y = |x| 1 ux cBoiicTBa
4 | YucnoBble Mocae10BaTeIbHOCTH




41 Ornpenenenue u criocoObl 3a/JaHKs YUCIOBBIX MOCIE0BATEIbHOCTEN. 3a1aHne
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM hopMyIioii u (popmyIioi N-ro uieHa
42 Apudmerrnueckas nporpeccus. @opmyibl N-ro wieHa apuPMeTuIecKoit
' MIPOTPECCUU, CYMMBI MIEPBLIX N WICHOB
43 I'eomeTpuueckas nporpeccusi. @opmysbl N-ro 4ieHa TeoMeTPUYECKOM
' MIPOTPECCUU, CYMMBI MIEPBHIX N WICHOB
44 N300pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPHUECKON MPOTPECCUil TOUKaMU
' Ha KOOPJIMHATHOM TJIIOCKOCTHU. JIMHEMHBIN M SKCIIOHEHIIUATIbHBIA POCT
4.5 | CioxHbIE IPOLIEHTHI

IIpoBepsiembie HAa OI'D Mo MaTeMaTUKe
TpedoBaHus K pe3yiabraram ocBoeHuss OOII

000

Jns nposeneHust OI'D mo MateMaTuKe UCTIONIb3YyeTCs epeucHb (KoandukaTop)
poBepsieMbIX TpeboBaHuii kK pesynbratam ocBoeHust OOIT OOO u nepeueHs 3IeMEHTOB
COJIepKaHus.

IMepeuyens (koaguduKaTop) NpoBepsieMbIX TpedoBaHmii K pesyabraTam ocBoeHusi OOII
000

Kon IIpoBepsiembie TPeOOBaHUS K NMPEAMETHBIM Pe3yJibTaTaM OCBOEHHUS
NPOBePsIeMOro | 0CHOBHOI 00pa30oBaTe/bHOI MPOrpaMMbl OCHOBHOIO 0011ero
TpeOoBaHusi | oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanuy HaJl MHOKECTBAaMU; YMEHHE ONIEpUPOBATh MOHITUSIMU: Tpad,
CBSI3HBIN Ipad, 1epeBo, UK, IPUMEHATh UX MIPU PELICHUH 337a4;
YMEHHE UCII0JIb30BaTh rpapuueckoe NpeacTaBlIeHne MHOKECTB s
OIMCaHUs PEAIbHBIX IIPOLECCOB U SABICHUH, IIPU PELICHUN 3a/1a4 U3
JIpYTUX y4eOHbIX PEAMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEIEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeJIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IIPUMEPBI 1 KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHAMU: HATyPaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YUCIIO, JEIMMOCTb HATYpaIbHbIX YUCEJ, IPU3HAKHU JECIUMOCTH,
1€JI0€ YHUCII0, MOAYJIb YKcia, OOBIKHOBEHHAs JPOOb U IeCATHYHAs IpOOb,
CTaHJAPTHBIN BUJ YUCIIA, PAMOHAIIBHOE YUCIIO, UPPALIMOHAIILHOE YHCIIO,
apumMeTnyecKuil KBaJIpaTHbIN KOPEHb; YMEHHE BBITIOJIHATH IEUCTBUS C
YHUCJIAMM, CPAaBHUBATh U YIIOPSAAOYMUBATH YHUCIIA, IIPEICTABIIATh YUCIIA HA




KOOPJHMHATHOM IIPSIMOM, OKPYIVIATH YHCIIA; YMEHUE JI€JIaTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATUAMU. CTEIIEHD € LENBIM I10Ka3aTeleM,
apru(MeTHUECKUI KBaIPaTHBIN KOPEHb, MHOTOWICH, anredpanveckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJIbHOM CcTeneHu Oouiblile
€/IMHUIIBI, YMEHHUE BBITIOIHATH PAcUeThl 10 (hopMyiiam, mpeodpa3oBaHus
LEJIBIX, IPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH M BHIPAXKEHUH C KOPHSAMH,
Pa3I0KEHUE MHOTOYWIEHA HA MHOXKUTENH, B TOM YHCJIE C UCIIOJIB30BAaHUEM
(bopMyI1 pa3HOCTH KBaIpaToOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOY ITEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pellaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUS, APOOHO-
panMoOHalIbHbIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI ABYX
JIMHENHBIX YPABHEHUH, TMHEHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-pAllMOHATbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHMCJIE P PEUICHUU 33134 U3 APYTUX NIPEIMETOB U
MPaKTUYECKUX 3a/1a4; YMEHUE UCII0JIb30BAaTh KOOPIAUHATHYIO MPAMYIO U
KOOPJMHATHYIO IJIOCKOCTh JJIsl H300pakeHUsI pellieHni ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMU: GYHKIMS, TpapuK QYHKLIUH, HYJIH
(GYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3PACTAHUS,
yObIBaHUs, HAaUOOJIbIlIEE U HAUMEHbLIIee 3HaUeHUsI QYHKLNHU, YMEHHUE
OTIEPHPOBATH MOHATHAMHU: TIPSIMasi IPOTIOPINOHATIBHOCTb, JTMHEHHAS
¢byHKUM, KBagpaTHuHast pyHKIMs, oOpaTHas MPONOPLHUOHATIBHOCTS,
napaboiia, runep0oiia; yMeHue cTpouTh rpaduku GyHKIUHN, UCTIOIb30BaTh
rpaduKu A7 ONpeeseHs] CBOWCTB MIPOLIECCOB U 3aBUCUMOCTEH, JIIst
peleHus 3aa4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON KHU3HH;
yYMEHHUE BBIpaXKaTh (popMysiaMH 3aBUCUMOCTH MEXIY BEIINIHHAMHU

YMeHne OICpHUpPOBATH TIOHATUSAMU. IMMOCJIICA0BATCIbHOCTD,
apudMeTHuecKas 1 reoMeTpuIecKasi Iporpeccuy; yMeHHe UCTIOIb30BaTh
CBOICTBa MOCII€0BaTENBbHOCTEN, (POPMYJIBI CYMMBI U OOLIETO YJIeHa MPU
pEeLlIeHUH 3aj1a4, B TOM YHCIIe 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U
pEATbHOM )KU3HU

YMeHue penrats 3a/1a4d pa3HbIX THIIOB (B TOM YHCIIE HA TIPOLIEHTHI, JOJIU
U 4acCTH, IB)KEHUE, paboTy, LIeHy TOBapOB U CTOUMOCTb ITOKYTIOK U
YCIIyT, HAJIOTH, 33/1a4K U3 00JaCTH YIIPABICHUS TUYHBIMU U CEMEHHBIMU
(buHaHCaMU); yMEHHE COCTABIIAThH BHIPAKEHUS, yPaBHEHHS, HEPABEHCTBA U
CHUCTEMBI 110 YCJIOBHIO 33J1a4H, UCCIIEIOBATh ITOJIyYEHHOE PELIEHUE U
OLICHUBATh MPaBAOINOA00HOCTh MOJYUYEHHBIX PE3yIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimasi, Iy4,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN U
PAaBHOCTOPOHHUI TPEYTOJIBHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHHUK,
MenraHa, OMCcCeKTpHca U BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,
napajuiesiorpaMm, poM0, MpsSMOYTOJIbHUK, KBaJipar, Tpareuus;
OKpPY’KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
burypamu; yMeHHe peuarh 3aJauy, B TOM YHMCJIE€ U3 TOBCETHEBHOM




JKU3HU, Ha HAXOXKJCHUE T€OMETPHYCCKHUX BEIIMUUH C PUMEHEHUEM
M3Y4YEHHBIX CBOUCTB GUTYp U (HaKTOB

10

YMeHne onepupoBaTh MOHATUSIMU: PABEHCTBO GUTYD, PABEHCTBO
TPEYIroJIbHUKOB; NapauIeIbHOCTh U NEPIEHANKYIIPHOCTD IPSIMBIX, YTOJ
MEXy MPSMBIMH, IEPIEHANUKYJISIP, HAKJIOHHAs, IPOEKLKA, To1o0ue
buryp, mogoOHbIe TPEYTrOJLHUKH, CHMMETPHS OTHOCHTEIHHO TOUKH U
IpsIMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO, CAMMETPUIO U MO1001e
buryp, mapayuieaIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX B OKPY’KaIOIIEM
Mupe

11

yMeHI/Ie OHGpI/IpOBaTB MIOHATUAMM. JJINHA, paCCTOSIHI/Ie, YI‘OJI (BGJII/I‘-II/IHa
yria, CHHYC U KOCHHYC yTIjla TPEyroJbHUKA), IUIOIAIb, YMEHHE
OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUDE;
yMEHHE PUMEHATH POPMYJIbI IEPUMETPA U IJIOMAAN MHOTOYTOJIbHUKOB,
JUIMHBI OKPY>KHOCTH U IIOLIA/IU Kpyra, 00beMa MpsiMOyTrOJIbHOIO
napajuieNienumne1a; yMeH’e NpUMEeHITh MPU3HAKN PaBEHCTBA
TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUroHOMETPUIECKHUE COOTHOIICHUS /IS BBIYUCIICHUS JJIHH,
pacCTOSHUH, IIIOMIAACH

12

Ymenne n300paxkaTh MIOCKUE PUTYPBI U UX KOMOMHAIUH,
IPOCTPaHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MJIH
CHUMBOJIbHOMY OIHCaHHIO

13

YMeHue onepupoBaTh NOHATHAMU: IPSMOYTOJIBHASI CUCTEMA KOOPJUHAT;,
KOOPJMHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha
YHCIIO, CKAJIIPHOE ITPOU3BEIECHUE BEKTOPOB; YMEHHE UCIIOJIb30BATh
BEKTOPBI U KOOPAUHATHI [UIs IIPEICTABIICHUs JaHHBIX U PELICHUS 3a/1a4, B
TOM YHCIIE U3 IPYTHX yUEOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMU: CTOJIOUKOBBIE U KPYTOBBIE
Jyarpammbl, TaOJIUIbl, cpeHee apupMeTHIecKoe, MeiuaHna, Hauoosbliee
U HauMeHbIlIee 3HaUeHHs], Pa3Max YUCIOBOro Habopa, yMEHHE U3BIEKaTh,
MHTEPIPETUPOBATH U MPEOOPa30BbIBATh HH(OPMALINIO, ITPE/ICTABICHHYIO
B Ta0/IMLIaX U Ha JUarpaMmax, OTpa)xarolllyto CBOMCTBA U XapaKTEPUCTUKU
PCATBHBIX MMPOLECCOB U ﬂBHCHHfI; YMCHHUEC paCrio3HaBaTb U3MCHYMBLIC
BEJIMUMHBI B OKPY’KaIOIIEM MUPE

15

YMeHue onepupoBaTh NOHSATHAMU: CITy4aiHBIH ONBIT (CITydaitHbIH
9KCIIEPUMEHT), AIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIH UCXO/T)
CJIy4aifHOTO OIIBITa, CIy4yaiiHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE
HAXOJUTh BEPOSITHOCTHU CITy4YalHBIX COOBITUI B OMbBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITHSIMH; YMEHUE PeIIaTh 3a1a4H
METOI0M OpPraHU30BaHHOIO NEpedopa U ¢ UCIOIb30BAHUEM NTPaBHIIA
YMHOXXEHUS; YMEHHE OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHN U
SBJIEHUH, TOHUMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX
COOBITHI B OKPY’KAOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C TIOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €T0
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMenue BHIOUpaTh MOAXOIAIINN U3yUSHHBIH METO/I Ul PEILICHHS 3a1a4H,
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
JKU3HM, PACIIO3HABATh IIPOSBJICHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE,
OIMCHIBATh OTJEJIBHBIE BBIIAOIIMECS PE3YJIBTATH, IIOJyYEHHBIE B XO1€
pPa3BUTHSA MAaTEMAaTUKHU KaK HAYKH, [IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI U UX aBTOPOB B OTEYECTBEHHOW U BCEMUPHON UCTOPUH

IlepeyeHb 3JjIeMEHTOB co/lep;KaHus, IpoBepsieMbix HA OI'D mo MmaremaTuke

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna u BeIYMCIECHUS
1.1 |HarypasbHble u uenble uncina. [Ipu3Haku 1e1MMOCTH LEBIX YUCE
12 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOH, IPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKUE
) npodu
1.3 | PanmonanpHble yncna. ApudmMeTndeckue onepanuy ¢ paluoHaTbHBIMHA YHCIaMU
14 JeiicTBUTEnbHBIE Yncia. Apu(pMETHYECKUE ONIEPAIH C IeUCTBUTEIIbHBIMU
' qHcIaMu
15 [TpuGnmxeHHbIE BEIYMCIICHUS, TTPaBUIIa OKPYTJICHHS, IPUKHIKA M OIICHKA
' pe3yJibTaTa BBIYMCICHUN
2 Anrebpanueckue BbIpaKeHUs
2.1 | BykBeHHBIC BhIpaKEHUS (BBIPAXKCHUS C IEPEMEHHBIMH)
29 Crenens ¢ 1enbiM 1nokaszaresneM. CTeneHb ¢ pallioOHAIbHBIM IOKa3aTeeM.
' CBolicTBa CTENIEHU
2.3 | MHOTOUIEHBI
2.4 | AnreOpanveckast 1poOb
o5 Apudmernueckuit KopeHb HaTypajibHOH cTeneHu. JledcTBus ¢ apudMeTHIecCKuMu
' KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEeHUs 1 HEpaBEHCTBA
31 Lenbie u 1poOHO-paroHaNbHbIe ypaBHEeHU. CUCTEMBI U COBOKYITHOCTH
' YpaBHEHHU
39 Lenble u 1po6GHO-panioHaIbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB
3.3 | Permenne TekcTOBBIX 3a1au
4 YucnoBble OCIE10BATENBHOCTH
4.1 |IlocnenoBaTebHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATENILHOCTEH
4.2 | Apudpmernueckast U reoMeTpHuecKas nporpeccuu. @opmyia CloKHBIX IPOLEHTOB
5 OyHKIUA




Oyukuus, crocoosl 3ananus Gynkun. ['padux Gynkiun. O6mactTb onpeneneHus
¥ MHOJKeCTBO 3HaueHui ¢pyHkimn. Hymu ¢pynkmuu. [IpomexyTku

5.1. |3nakonoctosiHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (pyHKITMH. MakcUMyMBbl 1
MUHUMYMBI QyHKIMU. HanGonblee 1 HauMeHblIee 3HaueHue (pyHKIUHN Ha
MIPOMEKYTKE

6 Koopaunats! Ha IpsIMOM U INIOCKOCTH

6.1 |KoopaunarHas npsiMas

6.2 | /lexapToBBI KOOPIUHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 |I'eomerpuueckue Gurypsl 1 X CBOMcTBa

7.2 | TpeyroabHHUK

7.3 | MHOrOyroJibHUKH

7.4 | OKpy’>KHOCTb U KpYyT

7.5 |H3mepeHue reoMeTpuyeCKuX BEITUUUH

7.6 | BekTophl Ha MIIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 |OmucarenbHast CTAaTHCTHKA

8.2 |BeposTHOCTB

8.3 | KombOunaropuka

8.4 | MmuoxecTBa

8.5 |I'padsr




		2025-09-17T17:05:50+0300
	Лотвинова Марина Юрьевна
	Я подтверждаю этот документ своей удостоверяющей подписью




