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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sSBIsSETCA OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOI'O 00IIEro 0Opa3oBaHUs: OHA o0ecreynBaeT
U3Y4YECHHE JIPYTHX IUCUUIUIMH KaK €CTeCTBEHHO-HAy4YHOTO, TaK U T'YMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEOO0XOAUMO JJIsl MPOAOIDKEHHUS OOpa30BaHMS M JJIs MOBCEIHEBHOH ku3HH. Pa3BuThe y oOydarommxcs
HAYYHBIX MPEJCTABICHUNA O MPOUCXOXKIACHUM M CYIIHOCTH airedpandecKkux aOCTpakiuii, crocode
OTPaOXKECHUS MAaTEeMaTHYEeCKOW HAyKOW SIBJICHMW W TPOIECCOB B TpHUpoJIe U 0oOImIecTBe, poOIu
MaTEMaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM IMO3HAHUM U B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HayYHOTO MUPOBO33PEHUS M KaUeCTB MBILUICHUSI, HEOOXOIMMBIX JJIs afjanTalllid B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHE YMEHHsI HaOI0laTh, CPaBHUBATh, HAXOIWUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOU
NeCTBUS, BBIBOABI, (opMyanpoBaTh yTBepkiaeHus. OcBoeHHe Kypca anreOpbl 0OecleuyuBaeT pa3BUTHE
JJOT'MYCCKOI'0 MBbIIIJICHUA 06yqa}0m1/1xc;1: OHU HCHOJB3YHOT ACAYKTHBHBIC U HHAYKTHUBHBIC PACCYKICHHA,
0000IIeHne W KOHKpeTH3aluioo, abctparmpoBaHue u aHajoruioo. OOyueHue anrebpe mpeanoaraet
3HAYUTEIBHBI 00BEM CAMOCTOSITETLHOW JESATEILHOCTH OOYYalOImUXCs, MO3TOMY CaMOCTOSTEIbLHOE
peleHne 3a7a4 00yJaroIUMUCS SABIISIETCS pealn3are AeATeIbHOCTHOTO IPUHIIUIA 00yUeHHS.

B cTtpykType mporpammbl ydeOHOTO Kypca «Aunredpay» yriyOIEHHOTO HM3y4YEHHs] OCHOBHOE MECTO
3aHUMAIOT  COAEpXKATeNbHO-METOANYeCKUe JHUHUU: «Yucna ©  BBIYMCIEHUS», «AlreOpandeckue
BBIpXEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkimmn». Kaxxnas u3 aTux copepikarelibHO-METOANYECKUX
JUHUI pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJCUCTBYS C APYTUMHU €T0 JTUHHUSIMH.
B xone u3ydeHus kypca oOydaromuMcs NPUXOAMUTCSA JIOTUYECKH pPAcCyX AaTh, UCIOJB30BAaTh TEOPETHKO-
MHOECTBEHHBIN S3bIK. B CBS3M ¢ 3TMM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE
OCHOBLI JIOTHMKH, IIPCACTABJICHHBIC BO BCCX OCHOBHBIX pas3acjiaXx MaTeéMaTH4YCCKOIO 06pa3013aH1/1;1 n
CTIIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIONMMHCA OCHOB YHHBEPCAJIBHOIO MAaTEMaTHYECKOTO  S3bIKa.
ConepxaTenbHOH ¥ CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTOo Kypca «Anrebpa» SBISIETCS  €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanrie nuHUM «Uucna W BBIUUCICHUS» CIY)KHUT OCHOBOW Ui JadbHEHIIEro HW3Y4eHHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUAIOIUXCS JIOTHYECKOTO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BaThCsl AJITOPUTMAMHU, a TakXkKe NPUOOPETEHHIO NPAKTUYECKUX HaBBIKOB, HEOOXOJIUMBIX IS
MOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIie HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBSI3aHO C
palluOHAJIBHBIMHA W HWppalUuOHAJIbHBIMH YHCJIaMU, q)OpMHpOBaHI/IeM HpC}ICTaBJ'IeHI/Iﬁ (6} I[GﬁCTBI/ITGJIBHOM
yucIie. 3aBepIIeHNEe OCBOCHHS YUCIIOBOM JIMHUM OTHECEHO K CpeIHEMY 00I1ieMy 00pa30BaHUIo.

ConepxaHue IBYX aireOpauecKux JMHUA — «ANreOpandeckue BBIPAKEHHS» U «YPaBHEHUS WU
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHUIO Y 00YYAOLIMXCS MAaTEMaTHUECKOTO anmnapaTa, He00X0AUMOTro
JUISL peLIeHus 33714 MaTeMaTHKH, CMEKHBIX IPEIMETOB U OKpYXkaroleil peanbHocTH. Ha ypoBHE OCHOBHOTO
obmiero obpa3zoBaHMs y4ueOHBIM MaTepHaia TpyHIHPYETCs BOKPYT pallMOHAIBHBIX BbIpakeHUH. AureOpa
JI€MOHCTPHPYET 3HaUeHHE MATeMaTHKHU Kak s3bIKa Ul IMOCTPOEHUS MaTeMaTHYECKUX MOJIENeH, ONUCaHUs
IIPOLIECCOB U SBJIEHUH pealibHOTO Mupa. B 3a1aun oOydeHus anredpe BXOASIT TakkKe JAajbHEHIIee pa3BUTHE
AITOPUTMHUYCCKOI'0 MBIIJICHUA, HGO6XO)II/IMOFO, B YaCTHOCTH, TJIsI OCBOCHHSA KypcCa I/IH(bepMaTI/IKI/I, u
OBJIaJICHHE HaBbIKaMHU JEAYKTHUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHne CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHATBHO-TPAQUUECKOW JIMHUM HAleNeHO Ha TNOJy4YeHHEe OOydarolnMMHucs
3HaHUM O (QYHKIMAX KaK BaXHEWIIeW MaTeMaTHMYecKoW MOJAENTH Ui OINUCAaHHUA M HUCCIEI0BaHMS
pa3sHOOOpa3HBIX MPOLIECCOB U SBICHMHA B mpupoie U oOuiectBe. M3ydeHume marepuana crnocoOCTBYET
Pa3sBUTHIO Yy OOYYalOUIMXCS YMEHHs HCIOJb30BaTh pPA3JIUYHbIE BbIpa3UTENbHbIE CPEACTBA S3bIKa
MAaTEMATUKHU — CJIOBECHOI'O, CHMBOJIMYECKOTIO, Fpa(l)I/IquKOFO, BHOCHUT BKJIaJl B (1)OpMI/IpOBaHI/Ie
HpeHCTaBHeHI/Iﬁ 0 POJIM MAaTEMATUKHU B Pa3BUTHUH HUBUJIN3ALUA U KYJIBTYPHI.



YrnyOnéHHbli Kypc anreOpbl XapaKTepU3YeTCsl H3YYE€HHUEM JOMOJHUTEIBHOTO TEOPETUYECKOTO
amnmapara ¥ CBSI3aHHBIX C HUM METOJIOB pelleHus 3a1a4. AnreOpa siBisieTcs A3bIKOM I OMHCAHUs 0OBEKTOB
U 3aKOHOMEpPHOCTEH, CIY>KUT OCHOBOW MaTemMaTHueckoro mojenupoBaHus. [Ipum sTom camu 0OBEKTHI
MaTEeMaTHYECKUX YMO3AKIIOUEHUN W MPUHATHIC B anreOpe MpaBuUiia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
(hOpMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3BIBATH CY)KIICHUS, PA3BUBAIOT MATEMATHUECKYIO HHTYHUITUIO,
KpaTKO M HAIISJTHO PACKPHIBAIOT MEXaHU3M JIOTUYECKHUX MMOCTPOSHUH U ydaT UX MPUMEHEHHUI0. TeM caMbIM
anrebpa 3aHUMaeT OJHO M3 BEIyIIUX MecT B (OPMUPOBAHUU HAYYHO-TCOPETHUECKOTO MBIIUICHUS
00y4Jaronuxcs.

CoracHo yueOHOMY TuTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Asredpay, KOTOPhIA BKIOYAET
CIIEyIOIlMe OCHOBHBIE pa3felibl coaepxkanus: «Huciaa v BBIYMCICHUS», «ANTeOpandyecKkue BhIPAKEHUS,
«YpaBHEHHS U HEPaBEHCTBaAY, «DYHKIIUNY.

Ha u3ydenue yyeOHOro Kypca «Anredpa» orBoautcs 408 vacos: B 7 kiacce — 136 gyacoB (4 yaca B
HeJento), B 8 kitacce — 136 vacos (4 yaca B Henento), B 9 kitacce — 136 vacoB (4 yaca B HEJENIO).

COAEP) XAHUE OBYUEHUS
7 KIIACC

Yucyia 1 BLIYUCJIECHAS

Panmonaneupie  uymcna. CpaBHEHHME, YHNOpPSJOYMBaHME U apudMeTHUYECKHEe JEHCTBUS C
panMoHaNbHBIMK YncaamMu. YucaoBas npsimasi, MOJ1yJIb YUCA.

Crenenb ¢ HaTypaJbHBIM IOKa3aTejaeM M €€ CBOMCTBA. 3allUCh YUCIA B JCCATUYHOM MO3UIIMOHHOMN
CHCTEME CUHCIICHHS.

Pemenue TekcToBBIX 3a7au apudmeTnyeckuM crocodbom. Pemienue 3agau U3 peaabHOM MPaKTUKU Ha
4acTH, Ha JIpoOU, HA MPOLIEHTHI, TPUMEHEHHUE OTHONICHUN M MPONOPLMNA MPU PEHICHUH 3a7ad, pericHue
3a/1a4y Ha JABUKEHUE, padoTy, MOKYIKHU, HAJIOTH.

JemumocTh nenbix yncell. CBOMCTBA ACIUMOCTH.

[IpocTeie u cocTtaBHbIe yuciaa. YéTHbIe U HeYETHBIE yucia. [Ipu3naku genumocty Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. [Ipu3Haku AeIMMOCTH CYMMBI M ITPOU3BEICHUS LIETBIX YUCEI MPU PEIICHUHU 33]1a4 ¢ IPAKTUYECKUM
coJiepKaHUEM.

HaubGonpmmii oOmuii nenutens M HauMMEHblIee o0llee KpaTHOe ABYX uuced. B3zaumHO mpoctele
yucna. AnroputMm EBkinia.

Jenenwne ¢ octaTkoM. ApudMeTUIeCKre oreparuy HajJ OCTaTKaMH.

AJiredpanyeckue BbIpaKeHust

Bripaxkenue ¢ nepeMeHHbIMHU. 3HAUEHHUE BBIpAXXEHUS C nepeMeHHbIMU. [IpeacTaBienue 3aBUCUMOCTH
MEXy BEIMYMHAMH B BUIE€ (DOPMYIIBIL.

ToxnectBo. ToxkmecTBeHHBIE TpeoOpa3oBaHus anreOpanveckux BbIpakeHH. Jloka3aTenbCcTBO
TOXJIECTB.

Onnounensl. OHOWIEH cTaHAAPTHOTO BUAA. CTENEHb OJTHOWICHA.

Muorowiensl. MHorouneH crangaptHoro Buja. CreneHb MHorousieHa. Clo)KeHue, BBIUMTAHUE,
YMHOXXCHHE U JEJICHHE MHOTOWICHOB. [IpeoOpa3oBaHue 11€70T0 BBIpaKEHHsT B MHOrouiaeH. KopHu
MHOTOYJICHA.

DopMyIBl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJIpaT Pa3HOCTH JIBYX BBIPAKECHHM, KyO
CYMMBI U KyO pPa3HOCTH JBYX BBIPKEHUH, Pa3HOCTh KBAJAPATOB ABYX BBIPKEHUH, MIPON3BEIECHUE PAa3HOCTH
Y CYyMMBI JIBYX BBIpQKEHUH, CyMMa M Pa3HOCTh KyOOB JIBYX BBIPaKEHUH.

PaznokeHne MHOroujleHa Ha MHOXXHUTEIH. BBIHECEHHE OOIIErO0 MHOXUTENS 3a CKOOKH. Meton
TPYITIUPOBKH.

YpaBHeHHsI M HEPABEHCTBA



VYpaBHenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHusi. CBOMCTBa ypaBHEHHUUM C OJHOW MEPEMEHHOM.
PaBHOCHUIIBHOCTH ypaBHEHUM. Y paBHEHHE KaK MaTEMATHYECKasi MOJENIb PEAIbHON CUTYaIlWH.

JluHeitHoe ypaBHEHHE C OAHON TMepeMeHHOW. UMCiIo KOpHEW JHMHEHHOTrOo YypaBHEHUA. PemeHue
TEKCTOBBIX 33/1a4 C MOMOILLBIO JUHEWHBIX YpaBHEHUN. JINHENHOE ypaBHEHUE, COAEPKALIEE 3HAK MOJTYJIS.

VYpaBHeHHEe C JAByMsS TEpeMeHHbIMH. ['paduk JIHMHEHHOro ypaBHEHHS C JBYMS THEPEMEHHBIMH.
CucteMbl JMHEWHBIX YpaBHEHHH C JAByMsl IepeMeHHbIMU. [paduueckuii METOA pemeHHs CUCTEMBI
JIMHEWHBIX YPaBHEHHMM C JAByMs II€pEMEHHBbIMU. PellleHne CHCTeM JIMHEMHBIX YpPaBHEHUM C JBYyMs
MIEPEMEHHBIMU METOJIOM IOJCTAHOBKM M METOJIOM ciokeHus. Cucrema ABYX JMHEHHBIX YpPaBHEHUU C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb PEAJIbHON CUTYyAILNH.

DOYyHKIUA

Koopaunara Toukn Ha mnpsMol. YucioBble NPOMEKYTKH. PaccTosiHMe Mexay ABYMsl TOYKaMU
KOOPJAHMHATHOMU IIPSIMOIA.

[IpsimoyronbpHas cucreMa KOOpAMHAT. AOcuucca W OpIMHATa TOYKH HA KOOPJMHATHOW IUIOCKOCTH.
[Tpumeps! rpadukoB, 3a1anHbIX Gopmynamu. UTeHne rpadKoOB peabHbIX 3aBHCUMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXAy BeauuuHamu. [lonsarue @ynkuun. @OyHKUMA —Kak
MaTeMaTHueckas MOJeNb peajbHoro mpoiecca. OOnacTh ompeneneHus U o0JacTb 3HAUCHUN (PYHKIIHH.
CnocoOwl 3amanus pynkuuu. ['padux ynkuuu. IloHATHS MakcuMymMa W MHHHMYyMa, BO3pacTaHUs H
yObIBaHUS Ha MPUMEPAX PEATbHBIX 3aBUCUMOCTEH.

Juneitnas dyukuws, e coiictBa. ['paduk nuneiinoi ¢yukuun. ['paduk dynkuun y = |x|. Kycouno-
3aJlaHHbIC (DYHKIUH.

8 KJIACC

Yucna v BoIYMCICHUSA

KBagpatHele KOpHHU. ApudmeTHdeckuil KBaJpaTHBIH KOpeHb M ero cBoicTBa. IloHsTue
UppalMOHANBHOIO umucia. JledcTBus ¢  uppauuoHanpHbIMH  uucinamu. (CBolicTBa  IEHCTBUH  C
UppalMOHAIBHBIMY ynciiaMu. CpaBHEHNE HPPALMOHAIBHBIX YHCEIL.

[IpencraBiaeHuss O pacUIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKECTBA HaTypalbHbIX, LEJBIX,
paloHaIbHbBIX, NeHCTBUTENbHBIX ynced. CpaBHeHHE yKcen. UNCIoBbIE TPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OctaTtku cTeneHell. [[puMeHeHne 0cTaTKOB K PEIICHNUI0 YPaBHEHUH B II€JIbIX
qucliaX U TEKCTOBBIX 3a7a4.

PazMepbl OOBEKTOB OKpYKAIOIIEr0 MHUPA, AIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOLIEM MHUPE.
CrangapTHBIN BUJ YHCTIA.

AuaredpanyecKkue BbIpaKeHHA

Anrebpanueckast JpoOb. JlomycTUMble 3HAu€HHs IEPEMEHHBIX B  JIPOOHO-pAllMOHAJIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOICTBO anredpandeckoit Apoou. CriojkeHue, BHIUNTaHUE, YMHOKEHHE U JIeJIeHUEe
anreOpandeckux apodeil. Beinenenue nenoi yactu anredpandeckoit 1poou.

PannonaneHble BoipaykeHus. ToxecTBEHHBIE TPEOOPa30BaAHNS PALIMOHATIBHBIX BHIPAYKEHUH.

JlonycTuMble 3HAYEHUS! MEPEMEHHBIX B BBIPAKEHUSX, COJAEPXKAIIUX apU(PMETHUECKHUEe KBaJpaTHBIE
KopHH. TokaecTBeHHbIE TpeoOpa30BaHus BhIPAXKEHUN, CoepKaIUX apudMeTHnyecKkue KBaJpaTHble KOPHHU.

CreneHb ¢ 1eNbIM MTOKa3aTesaeM U e€ cBoiicTBa. [IpeobpazoBaHne BbIpaKeHHM, COEpPIKALTUX CTEEHH.

YpaBHeHNs U HEPABEHCTBA

KBanpatHoe ypaBHenue. @opmyna KOpHEW KBaApaTHOTO ypaBHEHHs. KoIMYeCTBO NEHCTBUTENBHBIX
KOpHEW KBaJgpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOAUMBIE K JTUHEWHBIM YPAaBHEHUSIM WIIU K
KBaJIpaTHBIM ypaBHEHMsIM. KBagpaTHOEe ypaBHEHUE ¢ MapaMeTpoM. PenieHre TEKCTOBBIX 33a4 C TOMOLIBIO
KBaJPAaTHBIX YPaBHEHHM.



JpoGHo-parnuoHanbHbie ypaBHEHHs. PemieHue apoOHO-pallMOHAIBHBIX ypaBHEHUH. Pemienne
TEeKCTOBBIX 3a7ad C IOMOILBIO JApOOHO-pAlMOHANBHBIX ypaBHeHuH. ['padumueckas uHTepHnperanus
YPaBHEHHH C ABYMS IIEPEMEHHBIMH.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoil. Crtporue u Hectporue HepaBeHCTBAa. CIIOK€HHE U YMHOXXEHHE
YUCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUEHUS BbIpaxeHUs. [loka3aTenbCcTBO HEPABEHCTB.

IlonATHEe O peElICEHMM HEPAaBEHCTBA C OJHOM IIEpEMEHHOM. MHOXKECTBO pEIICHUM HEPABEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeitHOe HEpaBEHCTBO C OJIHOM MEPEMEHHOM M MHOXECTBa €ro penieHuil. PermieHue TuHEHHBIX
HEpPABEHCTB C OJIHOM nepeMeHHOU. CUCTEMBI M1 COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.
Pemienne TeKCTOBBIX 3aJa4 ¢ IIOMOILBIO JINHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOI.

DyHKUNH

OO6nacte omnpenesneHus U1 MHOXecTBO 3HaueHMW ¢yHkuumu. CrmocoObl 3amanust GyHkuuil. ['padux
¢ynkuuu. Urenue cBoiictB ¢yHknum mo e€ rpaduky. [Ipumeps! rpaduxoB ¢(yHKIMHA, OTpa)xKaromux
peaibHbIE MPOLIECCHI.

Jluneitnast QyHkuus. @OyHKIMM, ONUCBHIBAIOLIME MPSAMYH0 U OOpaTHYIO IPONOPLUOHAIBHBIE
3aBUCUMOCTH, UX I'padUKu.

Oynkmnun y = kx, y=kx + b, y=k/x, y=x3, y = VX, y = |x| u ux cBoiictBa. Kyco4Ho-3a1annbie
byHKIIH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

Kopens n-i1 crenenu u ero cBoiictBa. CTeneHb ¢ pallMOHAJIbHBIM [10Ka3aTeNleM U €€ CBOICTBA.

AsredOpanyeckue BbIpasKeHHsI

ToxnecTBeHHbIe TPeoOpa30BaHUs BbIPAXKEHUH, colepKallluX KOpeHb n-il creneHu. ToxecTBeHHbIE
peoOpa3oBaHus BBIPAKEHHH, COJEPIKALINX CTENEHb C PALlMOHATIBHBIM [T0OKa3aTeIeM.

KBanpatnsiii TpéxwieH. KopHu kBagpaTHOro tpéxuieHa. Pas3nokeHne KBaJpaTHOrO TPEXUJIEHA HA
JIMHEWHBIE MHOKHTEIIN.

YpaBHeHHsI M HEPABEHCTBA

buxBagpatHeie ypaBHeHus. llpumepsl NpuMEHEHHII METOJOB pPaBHOCHUJIBHBIX IpPeoOpa3OBaHUH,
3aMEHbI IEpEMEHHOMN, TpauuecKoro MeTo1a IpU pellieHny ypaBHeHHUH 3-i U 4-i1 creneHei.

Pemienue 1po6HO-paliMOHAIBHBIX YPAaBHEHHH.

Pemrenne cucreM ypaBHEHM C ABYyMs IIEpEMEHHBIMU. PelieHue mpoCcTEeHIINX CUCTEM HEIMHEHMHBIX
yYpaBHEHUH C IBYyMs NepeMeHHbIMH. I paduueckuil MeTo]| pelieHus] CUCTEMbl HeNMHEHHBIX ypaBHEHUH C
IByMs IepeMeHHbIMU. Cuncrema JBYX HEIMHEHHBIX YPaBHEHMHM € JBYMs IEPEMEHHBIMHU KaK MOJEIb
peanbHON CUTyaluu.

UucnoBble HEpaBEHCTBA. PenieHre TMHEMHBIX HEPAaBEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHOW NepeMeHHOW. PelieHne KBaJpaTHBIX HEPaBEHCTB IpaHUuecKUM
METOJOM M METOJOM HHTEpBaJOB. MeToJ WHTEpPBAJIOB JUIsl palMOHAIbHBIX HepaBeHCTB. [Ipocreiimme
HEPABEHCTBA C ITAPAMETPOM.

PemreHne TeKCTOBBIX 3a/1a4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1BymMs nepeMeHHBIMU. PerieHne HepaBeHCTBa C JBYMsl IepeMeHHbIMH. CHcTeMbl
HEpaBEHCTB C JBYMsl IEepeMEeHHbIMH. ['paduueckuii MeToJ pelIeHuss CHCTEM HEPaBEHCTB C JIByMs
[IEPEMEHHBIMU.

DOYyHKIUH



Oynknua. CpoiicTBa (QYHKIMNA: HYyIMH (DYHKIIUH, TPOMEKYTKH 3HAKOTOCTOSHCTBA (DYHKIINH,
MMPOMEXKYTKH BO3pacTaHuss M YObIBaHUS (YHKIMK, YETHBIE W HEYETHBIC (YHKIMHU, HauOoJblee u
HauMEHblIee 3HAaYEeHUs (PYHKLUU.

KBagpatuunass ¢yHkimst u e€ cBoicTBa. lMcmoib30BaHHME CBOMCTB KBAJApPAaTUYHOH (YHKIMU JUIs
pemenust 3amad. Iloctpoenme rpaduka kBagpatmuHoW (yHKIMuU. [lonoxenue rpaduka KBaapaTUYHON
(YHKIHH B 3aBHCHMOCTH OT e Kodddurmentos. Ipaduxu dynxumii y =ax2, y = a(x —m)* u 'y = a(x — m)’
+n. [Toctpoenue rpadukoB GpyHKINN C TOMOIIBIO MPEOOPA3OBAHMIA.

Hpo6Ho-nuueiinas Gynkius. UccnenoBanue GyHKIIHA.

®Oynknus y = X' ¢ HATypaJbHBIM OKa3aTeneM n u eé rpaduk.

YucJi0BbIE N0CJIEA0BATEIHOCTH M IIPOIPeCcCHH

Ilonatue wuucnoBoit mnocienoBaTeNbHOCTH. KOHeuHble M OECKOHEYHbIE IOCIEI0BATEIbHOCTH.
OrpanuueHHasi TOCIIEN0BAaTEIbLHOCTh. MOHOTOHHO BoO3pacTaromias (yObIBarolias) IMOCIeA0BaTeIbHOCTD.
CriocoObl 3aaHus TOCTIEIOBATEIBHOCTH: ONKMCATENBbHBINA, TaOIMYHBINA, C TTOMOIIBIO (POPMYJIBI 7-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckass u reomerpudeckas mnporpeccur. CBoiicTBa WiIeHOB apu(METHUECKOW u
reomeTpuueckoil mporpeccuit. @opmyibl n-ro ujgeHa apupMETHYECKOH U NeOMETPUYECKON IMporpeccui.
@®opMynibl CyMMBI IEPBBIX 7 WIEHOB apu(METHYECKOW M TIeoMeTpuYecKoil mporpeccuil. 3agaun Ha
IPOLICHThI, 0AHKOBCKUE BKJIAJIbl, KPEAUTHI.

[IpencraBneHne O CXOOUMOCTH IOCJIEIOBATENBHOCTH, O CyMMHUPOBAaHMM OECKOHEUHO YOBIBarOILEi
Ir€OMETPUYECKON ITPOTPECCUM.

Meroa maremarndeckoi HAYKIMH. [IpocTeiimme npumepsl.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YUYEBHOI'O KYPCA
«AJITEBPA» HA YTIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTrPaMMBbI 110 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTPUOTHYECKOT0 BOCIIUTAHUS:

MPOSIBIICHUEM HMHTEpPECa K MPONUIOMY M HACTOSIIEMY POCCHUWCKOM MaTE€MAaTHKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MAaTEMATUKOB W POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIbI, K
WCIIOJIB30BAHUIO ITHX JOCTIKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaKIaHCKOI0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00s13aHHOCTEN TpakIlaHWHA U pealrn3alliy ero Mnpas, MPeCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHUHU, MPOLEAYP TPaKIAHCKOTO
oOrmiecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STUYECKUX MPoOIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUW HayKH, OCO3HAHMEM BaXXHOCTH MOPATbHO-3TUYECKUX
MIPUHITUIIOB B JIEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHMS:

YCTaHOBKOM Ha aKTUBHOE y4acTHE€ B PEHICHUH TMPAKTUYECKUX 337a4  MaTEeMaTH4YEeCKOU
HAIMpPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOT0 00pa30BaHUS HAa MPOTSHKEHUH BCEH KU3HU IS
yCTIeTHOM MpodeCCHOHATBHON NEATETPHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUI, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM WHAMBHIYAIbHON TpaeKTOpUU OOpa30BaHMS M JKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
HWHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHUYECKHX OOBEKTOB,
3a7a4, peMICHN, pacCyKIeHUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEH HAYYHOIO MIO3HAHUSA:



OpHEHTAled B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX INPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs YeJOBEKa, NPUPOABI U OOIIEeCTBA, IOHUMAHUEM MAaTEMaTUYECKONM HAayKH Kak
cepbl 4eIOBEYECKON NEATENbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTHU JUISL PA3BUTHUS LMBHIN3ALMH,
OBJIJICHUEM S3BIKOM MAaTE€MAaTUKM W MaTeMaTHYeCKOW KyJIbTYypOH Kak CpeICTBOM TIIO3HAHUS MHPA,
OBJIa/ICHUEM HABBIKAMHU UCCIIEAOBATEIBCKON ACATEIbHOCTH;

6) ¢usnuyeckoro BocHUTaHHSA, (OPMHUPOBAHUS KYJIbLTYPbl 3/10POBbS M 3MOLHOHAJLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHSATh MaTeMaTHYECKUE 3HAHMS B HHTEpPEcax CBOErO 3/I0pOBbs, BEACHUS
3JI0pOBOro 00pa3a *HU3HH (340pOBOE MHUTaHUE, COANAaHCUPOBAHHBIM PEKUM 3aHATUI U OTIbIXA, PEryispHas
¢u3nyeckas akTHUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(iIeKCHM, NPU3HAHMEM CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO e IIPaBa APYroro 4eJoBeKa;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS:

OpHEHTAaIel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUH ISl pelieHus 3a7ad B 00JIaCTH COXPAHHOCTH
OKpY>KaroIiel cpe/bl, INIAaHUPOBAHMS IIOCTYIIKOB M OLEHKH MX BO3MOKHBIX TOCIEACTBUN Il OKPY>KaIOLIeH
Cpelibl, 0CO3HAHUEM TJ100aIbHOI0 XapaKTepa dKOJIOTMUYECKUX IPOo0JIeM U MMyTe UX peleHUs;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIGHCTBMSM B YCIOBHMSX HEONpPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUECKYI0 JeATebHOCTh, B TOM YHCIE YMEHHE YUYHUThCS y JIPYTHX JOJeH,
IpUoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JAPYTHX;

HEO0XOMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (OPMYIMPOBATH WACH, MOHSITHUS, THIIOTE3BI 00
O00BEKTax W SIBJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH NE(MUIMTHI COOCTBEHHBIX 3HAHUHA H
KOMIIETEHTHOCTEH, INITAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYAIMIO Kak
BBI30B, TPEOYIOIUII KOHTPMEP, KOPPEKTHUPOBATh NMIPUHUMAEMbIE PEIICHUsI U IeHCTBUA, (HOPMYIHPOBATH H
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3syibrare ocBoeHHs MpOrpamMMbl 10 MaTeMaTHKE Ha YpOBHE OCHOBHOI'O 0OILIero oOpa3oBaHUs y
oOyyarorerocst OyayT copMUpOBaHbI MeTanpeIMeTHbIe Pe3yJIbTaThl, XapaKTePU3YIOIUECS OBJIJCHUEM
YHHUBEPCAIHLHBIMU TI03HABATEIbHBIMU JIEHCTBUSMH, YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU U
YHHUBEPCAIBLHBIMHU PETYISATUBHBIMHU JICHCTBUSIMH.

IMo3naBaTebHbIe yHHBepPCcAIbHbIE yueOHbIE AeiicTBUSA
Ba3oBble 1oruueckue geiicTBUA:

BBISIBJIATh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKH MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUHA MEXIY MOHATHSAMHU, POPMYJIUPOBATh ONpEIENCHHs MOHATHH, yCTaHABIMBATh CYIECTBEHHBIN
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JUIs 0000IIEHUs M CPaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BBIBAThH CYKJIEHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIE U O0IINeE, YCIIOBHEIC,

BBISIBISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTHUBOpeuns B (akTaX, JaHHBIX,
HaAOJIIOICHUSX U YTBEPKACHUSX, IPEJIaraTh KPUTEPUH JIJTs BRISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

JenaTh BBIBOJABl C  HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W  WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeabCTBa MAaTEMAaTHUYECKUX YTBEPXKAEHHUH (MpsIMble U OT MPOTUBHOTO), POBOJUTH
CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpAUBATh apryMEHTAlLlMIO, MPHBOIUTH
IPUMEpPHI U KOHTPIPUMEPHI, TPUMEHITh METOJ] MaTeMaTUYecKoi MHAYKIUH, 0OOCHOBBIBATh COOCTBEHHBIE
paccyx1eHus;

BBIOMpATh coco0 pelieHus: yueOHo! 3a/1auu (CpaBHUBATh HECKOJILKO BApMAHTOB PELLIEHUS, BRIOUPAThH
HauboJee MOAXOAAIIUI C yIETOM CAaMOCTOATEIbHO BbIICTIEHHBIX KPUTEPHUEB).



BazoBble ucciieoBaTebCKHE AeHCTBUSI:

HCIIOJIh30BaTh BOMPOCKHI KaK MCCIEAOBATEIbCKUH MHCTPYMEHT MO3HAHUSI, (POPMYITHPOBATH BOTPOCHI,
(dbuKcupyromue MNpoTUBOpEUYUE, NPOOIEMy, CaMOCTOSTEIBHO YCTAaHABIMBATh MCKOMOE U JIaHHOE,
(GhopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOAWTh IO CAMOCTOSITENILHO COCTABJICHHOMY IUTAHY OJKCIEPHUMEHT, WCCIICJJOBAHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOM;

CaMOCTOSITENILHO ~ (DOPMYJIUPOBAaTh OOOOIICHHWSI M BBIBOJALI IO pe3ylibTaTaM MPOBEAEHHOTO
HaOIOJICHUS, HWCCIACAOBAHMS, OKCIIEPUMEHTA, OIIEHHWBATh JOCTOBEPHOCTh TIOJYUYCHHBIX pE3YyJIbTaTOB,
BBIBOJIOB M O0OOOILIEHUIH;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TAaKXKE BBIIBUTATh TMPEIIOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIIUH, JAHHBIX, HEOOXOAMMBIX UISl PEIICHHUS
3a/1a4u;

BEIOMpATh, AHAIM3HPOBATh, CHCTEMATH3WPOBATh W HMHTEPIPETUPOBATH WH(OOPMALUIO PaA3ITUIHBIX
BHJIOB U (hOPM TIPEJICTABIICHNUS,

BBIOMpaTh QopMy NIpeAcTaBieHUs WHGOPMALMU M WIUIIOCTPUPOBATH pelIaeMble 33/Ja4d CXEMaMu,
JUarpaMMaM#, HTHOW IpauKol U MX KOMOMHAIUSAMU;

OLICHUBATh HAJE&KHOCTh HMH(OPMALMUA MO KPUTEPUSM, MPEAJIOKEHHBIM WIH CPOPMYIUPOBAHHBIM
CaMOCTOSTEIILHO.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE el CTBHUS

BOCIPUHHUMATH U ()OPMYIIMPOBATH CY)KICHHUS B COOTBETCTBUH C YCIOBUSAMH U IISJISIMHA OOIIECHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10
XOJy PeIIeHUs 3aja9i, KOMMEHTHPOBATH IMOTYYCHHBIN Pe3yIIbTaT;

B X0Jie OOCYXJEeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOIEMBI, peraeMoit
3aJlauM, BHICKA3bIBAaTh UJICH, HAIICJICHHBIE HA MIOMCK PEIICHU I, COMIOCTABIIATh CBOU CYKIEHUS C CYXKIACHUSIMH
JIPYTUX YYacTHHUKOB JHAllora, OOHApYXMBAaTh pa3iM4Me M CXOJCTBO IO3MIIUNA, B KOPPEKTHOU ¢dopme
(bopMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJCTaBIATh  PE3yIbTaThl  PEIICHUS  3aJa4d, OKCIICPUMEHTA, HCCICIOBAaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJIEHHS € Y4Y€TOM 3a7ad MpPE3eHTAlud U O0cOOeHHOCTeN
ayTUTOPHH;

MMOHUMATh W WCIOJB30BaTh MPEHMYINECTBA KOMAHAHONW W WHJIWBHIYyaJTLHOW PaOOTHI MPH PEHICHUH
y4eOHBIX MaTeMaTUYECKUX 3a/1a4, MPUHUMAThH 11e]Ib COBMECTHOM JESITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOI paboThl, pacmlpeaensiTh BUABI PadOT, JAOTOBAPUBATHCS, OOCYXAAaTh MPOLIECC M PE3YNIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNMIOBBIX (hopMax padoThl (00CYX)AeHHS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» H
WHBIC); BBIIOJHITH CBOIO YacTh PaOOTHI U KOOPJAWHUPOBATH CBOM JCUCTBHS C IPYTHMMH WICHAMU KOMAH/IBI,
OIICHWBATh KAaueCTBO pe3yJibTaTa W KadecTBO CBOCTO BKJIAJa B OOIIMK pe3yabTaT IO KPUTCPHUSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranmu3anus:

BBISBJIATH MPOOJEMBI JIJIsl PEIICHUS B JKU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsSX, OPUEHTHUPOBATHCS B
Pa3IMYHBIX MOAX0/IaX MPUHATHS pelIeHu (MHAUBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTaBIISAThH IUIAH, aITOPUTM PEIICHUs 3a7add (MU ero 4acTh), BRIOMpaTh CIOCO0
pelieHuss ¢ Y4ETOM HWMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:



BIAJeTh CIOCOOAMM  CaMONpPOBEPKH, CAMOKOHTPOJS Ipoliecca UM pe3yinbTaTa  pelIeHus
MaTeMaTHYeCKOM 3a/1aui, CAMOMOTHBALIMU U pedlIeKCuH;

IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PEUICHUM 3ala4l, BHOCUTb KOPPEKTUBHI B
JEeSTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOW 1€ U YCIOBUSAM, OOBSCHSTH
INPUYUHBI JIOCTHKEHHUS] WIM HEJOCTH)KEHUS 1eNIM, HAXOAUTh OIIMOKY, JaBaTh OLEHKY HpUOOpPETEHHOMY
OIIBITY;

BBIPA)XaTh AMOLMH NPU U3YYEHUU MATEMaTHYECKUX OOBEKTOB M (DAKTOB, aBaThb 3MOLMOHAIBHYIO
OLICHKY PELIEHUS 3a1a4u.

INPEAMETHBIE PE3YJIBTATbHI
K koH1y 06y4eHus B 7 kjiacce o0y4yaromMnics MOTYYUT CIEAYIOIINE IPEAMETHBIE pe3yIbTaThl:

Yucna v BoIYMCICHUSA

PannonaneHbIe yncna.

[lepexoauTb OT OAHOHN (OPMBI 3aMUCH YUCENl K JAPYroi (mpeoOpa3oBbIBATH JECATUYHYIO APOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO ACCATUYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOKECTBA HATypaJlbHBIX YMCE, MHOXKECTBA LENBIX YHCEN, MHOXECTBA
palMOHAIbHBIX YUCEII IIPYU PELICHNH 3aJa4, IPOBEICHUY PACCYXKICHUN U 10Ka3aTEIbCTB.

IToHnMaTh U OOBSICHATH CMBICI O3ULIMOHHON 3alIMCH HATYPaJIbHOI'O YHCIIA.

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

BrImonHATh, coderasi yCTHBIE M MMCbMEHHBIE TPUEMBIL, apu(METHIECKUE EHCTBHS C PalliOHATBHBIMA
YHUCJIAMM, UCII0Ib30BaTh CBOMCTBA YHCEI U IIPABUIIA IEUCTBUM, IPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BbInonHATE AEWCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxomuTh 3Ha4yeHMsI UYMCIIOBBIX BBIPAKEHUMH, COJEP)KAIMX palMOHAJIbHBIE YHCIA U CTEHEHH C
HATYpaJbHBIM MOKa3aTeJeM, MPUMEHATh pa3HooOpa3Hble cocoObl M MPUEMBI BBIYHCIICHUS, COCTABIATh H
OLICHUBATh YHCJIOBBIE BBIPAKEHHsS NpPHU PELICHUU MPaKTUUYECKUX 3a7ad U 3ahad U3 JAPYrHX YydeOHbIX
IIPEIMETOB.

OxpyrJsTh 4Kcia ¢ 3alaHHOM TOYHOCTBIO, a TAKXKE 10 CMBICITY TPAKTUYECKOW CUTYallMH, BBIIIOIHSTH
IIPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY 3HaYEHUI YMCIIOBBIX BBIPAXKEHUI, B TOM YHUCIIE IIPU
pELIeHNN MTPAKTHYECKUX 3ajau.

Pemarp TexcToBble 3a1au apu(PMETUUECKUM CIIOCOOOM, HCIOJIb30BATh TAOJIMIIBI, CXEMBI, YEPTEXKHU,
JpyTHe CPeJICTBA MPECTABICHUS JaHHBIX NIPH PEIICHUU 3a]1a4.

Pemarp  mpakTUKO-OpUEHTHPOBAaHHBIE  3aJauyd,  CBA3aHHbBIE C  OTHOILIEHUWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTaThl PEIIEHUS 3a7ad ¢ y4ETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

J1enmuMocCTb.

Jloka3blBaTh M MPUMEHSATH MPU PEIICHUH 3a]ad IPU3HAKU AeIUMOcTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU AETMMOCTH CYMMBI U IIPOU3BEICHUS 1IEJIbIX YK CEI.

PacknagpiBaTh Ha MHOXKUTENN HAaTypaJlbHbIE YUCIIA.

CB00OHO ONEpUPOBATH MOHATHAMU: YETHOE YHCII0, HEYETHOE YUCIIO0, B3AUMHO MPOCTHIE YUCIIA.

Haxomute HanbGonpimmii 00K AEIUTENh U HANMEHBIIEe 0011Iee KpaTHOE YHUCeN M MCIOIb30BaTh UX
IIPY pELICHNN 3a]a4, IPUMEHATh alroput™ EBkinuaa.

OnepupoBarh NOHATHEM OCTAaTKa 110 MOJYJII0, IPUMEHSTh CBOMCTBA CPABHEHUI IO MOAYJIIO.

AuaredpanyecKkue BbIpaKeHHUA

BripakeHus ¢ nepeMeHHbIMHU.

Hcnonp3oBarh anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIHMKY, IPUMEHSTh €€ B IPOLECCE OCBOCHUS
yueOHOro Marepuarna.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.



Hcnonb30BaTe MOHATHE TOXAECTBA, BBINOJHATh TOXKIECTBEHHBIE INPEOOpPa30BaHMs BbIPAXKEHUH,
JOKa3bIBaTh TOXKIECTBA.

MHOro4sneHsl.

BrImonHATh peoOpa3oBaHus LENOT0 BRIPAXKEHUSI B MHOTOWIEH PUBEICHUEM MOTOOHBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BbinonHATe nefcTBUS (CIOXKEHHE, BBIYUTAHHE, YMHOKEHUE) C OJHOWIEHaMU M C MHOTOYIEHaMH,
NPUMEHATh (POPMYIIBI COKPAIIEHHOTO yYMHOXEHHs (KBaapaT W KyO CyMMbl, KBaapaT W KyO pa3HOCTH,
Pa3sHOCTh KBa/IpaTOB, CyMMa U pa3HOCTh KyOOB), B TOM YHUCIIE AJIS1 YIPOILLEHHUS BHIYUCICHUH.

Ocy1ecTBIATh Pa3jI0KeHNE MHOTOUIEHOB HA MHOYKHUTEIH C TOMOILBIO BEIHECEHUS 3a CKOOKHU 00I1Iero
MHOYHTEJIS], IPYNIIUPOBKU CJIaraeMbIX, IPUMEHss (OPMYJIbl COKPAILIEHHOIO YMHOXKEHHUS.

[IpumensaTh npeoOpa3oBaHMs MHOTOWIEHOB JUISI PEIIEHUS PAa3IUYHBbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HaTypalbHBIMU IIOKa3aTeasIMU A [peoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHEiHBIE ypaBHEHUS C OJHOHM IEPEMEHHOMW, NMPUMEHSAA IpaBWia Iepexofa OT UCXOIAHOIO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[lonGuparh npuMepsl MHap 4YHCEN, SBISIOIUXCA pEIIEHUEM JIMHEHHOro ypaBHEHHMsS C JABYMS
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TIpaUK JIMHEWHOTO YpaBHEHHMS C JIByMs IIE€pPEMEHHBIMHU,
10JIb3YACh I'pa)uKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.

CocTaBnaTh M peliarh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpPaBHEHUH 110 YCIIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJY4EHHbIN pe3ynbTar.

DOyHKIUH

KoopauHnats! u rpaduku.

N300pakaTh Ha KOOPJMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpJIMHATaM, Jy4H,
OTpPE3KH, HHTEPBAJIbI, 3aMIMCHIBATh YNCIIOBBIE POMEXKYTKU Ha alredpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOpIMHATaM.

OyHKIUN.

Crpouts rpaku TUHEHHBIX QYHKIIHH.

OnuceiBaTh € MOMOIIBIO (PYHKINNA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMHU: CKOPOCTh, BPEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEIBHOCTD, BpEMs, 00bEM pPabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyeckuii cnoco® mpeAcCTaBiIeHUs U aHaiau3a MHQOpMalMM, U3BIEKaTb U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPa(QUKOB peanbHbIX MPOLECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoiicTBa PyHKUMN 1715 aHAIM3a rpadUKoB peaJbHBIX 3aBUCUMOCTEH (Hyau (QyHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA (PYHKIIMH, IIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKIUHU, HAauOOIIbIlIee
Y HauMEHbIIIee 3HAYCHUS (QYHKITHN).

Hcnonb3oBath rpaduky Ijs UCCIENOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH, MPH pEIIeHUHU 3a1ad U3
JAPYTUX y4eOHBIX MPEAMETOB U PEATbHOMN KU3HH.

K koHIy 00y4enus B 8 kjiacce 00y4yaronIuiics MOTYYHT CIAEAYIONINE MPEAMETHBIE Pe3yIbTaThl:
Yucaa 1 BIYUCIEHUS
HppaunoHanbHbIe YKCIIa.
[ToHrMaTh U UCHOJIB30BATH MPEACTABIECHUS O PACIIUPEHUH YHCIOBBIX MHOYKECTB.



CBoOOAHO OmepupOBaTh MOHATHUSMU: KBAJIPATHBIM KOPEHb, apU(PMETUUCCKUN KBaIPaTHBIA KOPEHbB,
UppalMOHAIBHOE YMCJIO, HAaXOJIUThb, OLICHWBATh KBAJpaTHbIC KOPHHU, HCIOJIb3ysd INPH HEOOXOIUMOCTH
KaJIbKYJISATOP, BBINOJIHATH NPEOOpa3oBaHMs BBIPAKEHHUM, COJEpXKALIMX KBaApPaTHBIE KOPHH, HCIHOJIb3Ys
CBOMCTBA KOpHEH.

Hcnonp30BaTh HauyaidbHbIE NPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX UHUCEN JJIS CPaBHEHUS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIA TOUKAMU Ha KOOPAMHATHON IIPSIMOM.

Hcnonp30Bath 3anucy OOJIBIINX U MaJIbIX YHCEN C IOMOIIbIO JECITUUHBIX IpO0Ei U cTeneHen yucia
10, 3anuceIBaTh U OKPYIJIATH YMCIIOBBIE 3HAUYEHUS PEAIBHBIX BEJIMYMH C MCIOJIB30BAHUEM Pa3HBIX CHUCTEM
HU3MEpPEHHUI.

JennumocTsb.

CB00OOIHO OIlEepUpOBaTh IOHATHUEM OCTATKAa I10 MOJYJI0, NPUMEHATh CBOMCTBAa CPaBHEHUH IO
MOJ1YJI}0, HAXOUTh OCTATKU CYMMBI U IIPOU3BEAEHHUS 110 JAHHOMY MOJYJIIO.

Auaredpanyeckue BbIpaKeHHs

JpoOHO-palnOHALHBIC BEIPAKEHUS.

HaxoauTh nonycTumble 3HaUEHUS IEPEMEHHBIX B IPOOHO-PAlIMOHATILHBIX BBIPAKEHUSX.

IIpuMeHSATh OCHOBHOE CBOWCTBO PALlMOHATIBHOM JIPOOH.

Beinonuate npusenenue anredpanyeckux ApoOeil k o0iieMy 3HaMeHaTeNto, CI0XKEeHUEe, YMHOXKEHNUE,
JIETICHUE alireOpandecKux JIpoOeH.

BbINONHATE TOXIECTBEHHBIE IPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUH.

[IpumensTh IpeoOpa30BaHUs BHIPAKEHUH I PELICHUS Pa3IMYHbIX 33]a4 U3 MaTEMaTHKH, CMEXKHbIX
MIPEIMETOB, U3 pealbHON IPAKTUKH.

Crenenu.

[IpuMeHsTh NOHATHE CTENEHM C IEJIbIM IOKa3aTelieM, BBINOJIHATh IPEoOpa3OBaHUs BbIPAKEHUH,
COJZIep KAIMX CTEIIEHHU C LEJIbIM I1I0Ka3aTeIeM.

HppanmoHaibHble BBIPAKEHUS.

HaxonuTe nomycTuMble 3HA4Y€HHs HEPEMEHHBIX B BBIPAKEHHSX, COAEPXKAIIUX apUpMeTHdYecKHue
KBaJIpaTHbIE KOPHHU.

BeInonHATe npeoOpa3oBaHus HPPALMOHAIBHBIX BBIPAXKEHUH, UCIIONB3YsI CBOMCTBA KOPHEH.

YpaBHeHus U HEpaBeHCTBA

Pemarb kBagpaTHbIE ypaBHEHUSI.

Pematb 1poOGHO-palrioHaIbHbIE YpaBHEHHUSI.

Pemate nmHEHHBIE ypaBHEHMS C IIapaMETpPAMM, HECIIOKHBIE CHCTEMBbl JIMHEHWHBIX YPaBHEHUU C
napaMeTpamH.

[IpoBoguTh HCCIENOBAaHUS YPAaBHEHMH M CHCTEM YpPAaBHEHUH, B TOM 4YHUCIE C IPUMEHEHHEM
rpaduUecKuX MpeaCTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa ypaBHEHUM pellieHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoYee).

[lepexonuth OT cilOBeCHOW (OPMYIUPOBKH 3aJadu K €€ anredpanyeckoil MOJeNn C MOMOIIbIO
COCTaBJICHUsS] YpaBHEHHUS WJIM CHCTEMbl YpPaBHEHMH, WHTEPIPETHPOBATh B COOTBETCTBHUH C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

[IpumeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB [UIsl CpPaBHEHUS, OLIEHKH, pellaTh JHMHEWHbIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M WX CHCTEMBI, J1aBaTh IpaUUecKyl0 HJUTIOCTPALUMI0 MHOXKECTBA
pELIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[loHuMaTh M UCHONB30BaTh (YHKUMOHATbHBIE IOHATUS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYEHHUsI), ONPEAEIATh 3HaUCHHE (PYHKIMU M0 3HAYEHUIO apryMeHTa, ONpelesiTh CBOMCTBA (PYHKIIMU
o e€ rpaduky.

Crpouts rpaduku GpyHKUNN , OMUCHIBATH CBOIMCTBA YUCIOBOM PyHKIIMHU 1O €€ TpaduKy.



K xonity 00yuenus B 9 ky1acce 00y4yaromuiics MOTYyIUT CICAYIONMINE TPEAMETHBIC PE3YIbTAaThI:

Yuciia 1 BbIYUCICHUSA

CB000IHO ONEpUpPOBaTh MOHATUAMU: KOPEHb /-H CTENEHH, CTENEeHb C PAallMOHAIBHBIM MTOKa3aTeleM,
HaXOJUTh KOPEHb N-I CTENEHU, CTEIEHb C PallMOHAIbHBIM [10KA3aTEIEM, UCIOIb3Yys IPU HEOOXOAUMOCTH
KaJIbKYJISITOP, IPUMEHSTh CBOMCTBA KOPHS 1-i CTENIEHH, CTENIEHH C PallMOHAIbHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHMCEN IIPU PEIICHUU 3a1ad, IPOBEICHUHU
pacCyXIECHHUH U JOKA3aTEIbCTB.

CpaBHUBaTP M YNOPAJOYMBATH JICHCTBUTENIBHBIE 4YHCIIA, OKPYIJIATH JCUCTBUTEIBHBIE YHCIA,
BBITIOJIHATH IPUKUJIKY PE3Y/IbTaTa BEIYUCICHUM, OLICHKY YMCIOBBIX BBIPAXKCHHUMN.

Auaredpanyeckme BbIpaKeHHUs

CB0OOHO OIEpHpOBAaTh TOHITHEM KBAJIPAaTHOTO TPEXWIEHA, HAXOJUTh KOPHH KBaJPaTHOTO
TpEXUIICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

Pemate JsMHeliHblE M KBaJgpaTHbIE YpaBHEHUs, YPAaBHEHUs, CBOAALIMECS K HUM, JIpoOHO-
palOHaIbHbIE YPAaBHEHUS.

Pematp Hec0KHBIE KBaIpaTHBIE YPABHEHUS C I1apaMETPOM.

Pemarp nuHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJIb30BaTh METOJ HHTEPBAJIOB,
n300pakaTh pelIeHre HepaBeHCTB Ha YMCIOBOW PSMOMA, 3alTUCHIBATh PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate Hecn0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHATH METO/BI PAaBHOCUJIBHBIX NMPEOOpa30BaHM, 3aMEHbl IEPEMEHHON, rpaduuecKoro MeToja
IIPU PELLICHUU ypaBHEHUH 3-i U 4-i1 cTreneHeil.

Pemarp cucreMpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOLIUE KBAJpPaTHOE
HEpaBEHCTBO, N300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHMCIOBOM MpPSMOIi, 3alMChIBaTh pEIIEHHE C
ITOMOIIIBK0 CUMBOJIOB.

Pemarp ypaBHeHMsI, HEpaBEHCTBA U MX CUCTEMBI, B TOM YHCJIE C OIPaHUYEHUSIMH, Hal[pUMeEp, B LIENbIX
YHUCIIAX.

[IpoBoauTh HCCIEAOBaHUS YPaBHEHMW W CHUCTEM YypaBHEHUM, B TOM UHCJIE C NPUMEHEHHEM
rpaduecKux MpeaCTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa ypaBHEHUM pelleHus,
€CIIM UIMEET, TO CKOJIBKO, U IIpoYee).

Pemate TekcTOBBIE 3ahaud anreOpaMyeckMM CIOCOOOM C TOMOUIbIO COCTaBJICHUS YpaBHEHHIH,
HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMsI, HEPABEHCTBA U MX CHCTEMBI JJI COCTABJICHHS MAaTeMaTUYECKOW MOJENH
peanbHOM CUTYyallMW WM NPUKIAJAHOW 3aJa4d, MHTEPIPETUPOBATH IOJIYYEHHBIE PE3YyJbTaThl B 33JaHHOM
KOHTEKCTE.

YucJi0BbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

CB0OOOIHO oOmepupoBaTh MOHATHSAMH: 3aBHUCUMOCTb, GYHKIUS, Tpaduk GYHKIOUH, [psMas
NPONOPIMOHATIBHOCTD, JIMHEHHAas (yHKLWs, oOpaTHas MNPONOPLUUOHAIBHOCTb, Mapabosa, rumnepooa,
KYCOYHO-3a/laHHast (QyHKITHSL.

HccnenoBath QpyHKIUIO 10 €€ rpaduKy, yCTaHAaBIMBAaTh CBOMCTBA (YHKIMNA: 001aCTh ONpeaesIeHUs,
MHOXECTBO 3HAa4eHUH, HYIM (YHKLIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHUS U
yObIBaHUs, YETHOCTh U HEUETHOCTD, HAMOOJIbIIIEE U HAMEHbILIee 3HAYSHUSI, ACUMITOTHI.

PacnioznaBath kBaspaTHuHyto (GYHKIUIO 110 (GopMylie, TPUBOIUTH TPUMEPHI KBAAPATUUHBIX (YHKIIHMA
U3 pealibHOM KU3HU, (PU3UKH, TEOMETPHH.



Onpenensars MojJoKeHne rpaduka KBaapaTHIHON (YHKIIMH B 3aBUCHMOCTH OT €€ K03 (UIIMEHTOB.

Crpouth Tpaduk KBagpaTUuHON (YHKIIMH, ONMUCHIBATH CBOWMCTBA KBAaJIpPAaTUYHOW (PYHKIUU MO €&
rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKIIUH JTsI PEIICHUS 3a1a4.

Ha nmpumepe kxBaapaTuuHOW (yHKIMU CTpOUTh Tpaduk GyHKumu y =af(kx + b) + ¢ ¢ MOMOIIBIO
npeoOpa3oBanuii rpaduka GyHkun y=f(x).

WnmoctpupoBaTh € MOMOIIBIO Tpaduka pealbHYI0 3aBUCMMOCTh WM TPOIECC MO0 HX
XapaKTePUCTHKAM.

Apudmernyeckasi U reoMeTpUYecKasi MPOrpeccuu

CB0oOOIHO oOmepupoBaTh MOHSATHSAMH: TOCIEI0BATEILHOCTh, apu(pMETHYecKass U TIeOMEeTpHUYecKas
MIPOrPECCHUHU.

3amaBarh TMOCIEAOBATEIHLHOCTH PAa3HBIMU CIIOCOOAMU: OINMMCATENBHBIM, TAOJIHYHBIM, C TIOMOIIBIO
(bopMyIIBI 7-TO YI€HA, PpEKyPPEHTHBIM.

BbIMONHATE  BBIUMCIIEHUS C  HCIONIB30BaHMEM (OpMyd ~n-TO  WieHa apuPMETHYECKOH U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YUCIOBBIMU TOCJIEI0BATEIBHOCTSIMH, B TOM YHCJIE 33]]a4i U3 PealibHOM
KHU3HU (C UCMOJIb30BAHUEM KaIbKYIATOPA, U(PPOBBIX TEXHOIOTHIA).

PacrioznaBaTh W TPUBOAUTH MPHUMEPhl KOHEYHBIX W OECKOHEYHBIX IIOCJIEI0BATENbHOCTEH,
OTrpaHUYEHHBIX MOCJIEI0BATENbHOCTEW, MOHOTOHHO BO3pacTaroluX (yObIBatOIINX) MOCIEI0BATEIbHOCTEH.

Nwmetp mpencraBieHHE O CXOAWMOCTH MOCJEI0BAaTEIbHOCTH, YMETh HaXOJUThb CyMMY OECKOHEUHO
yOBIBaroIIei reOMETPUIECKOI MPOTPECCHH.

[IpuMeHaTh METO MaTEMAaTUYECKON MHIYKIIMU TIPH PEIICHUH 3a/1a4.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanme pa3aesioB u
00 | TeM mporpaMMe! Beero Kourpoasusie IIpaktuueckne  (uupposbie)
padoThl padoThI o0pa3oBaTesIbHbIE
pecypcsl
| Powommmeon 11 1 buGaworera L1OK
H https://m.edsoo.ru/77e09b13
(moBTOpEHUE)
2 OYHKIMHN. KoopauHatel u 17 1 butmmoreka [IOK
rpaduku. OyHKIUHN https://m.edsoo.ru/77e09b13
AJITEBPANYECKUE
butmmoreka [IOK
3 BBIPAXEHWA. Betpaxenna 7 https://m.edsoo.ru/77¢09b13
C TIepeMEeHHBIMU
YPABHEHUS U
. bu6mmoreka IJOK
4 CHCTEMH YPABHEHIH, 10 ! https://m.edsoo.ru/77¢09b13
JIuneiiHble ypaBHEHUS
S Crenemcmypunmn 6 biGimorera LOK
P https://m.edsoo.ru/77e09b13
IoKa3aTelieM
AJITEBPANMYECKUE
bu6nmoreka IJOK
6 BBIPAMKEHITAL. 23 ! https://m.edsoo.ru/77e09b13
MHoro4yieHsl
AJITEBPAMYECKUE
butmmoreka [IOK
7 BBIPAMEHHSL. Dopuysie: 14 : https://m.edso0.ru/77e09b13
COKPAIIIEHHOT'O YMHOKEHUS




3 YUCJIA 11 BBIYMCJIEHHM . 10 butmmoreka [IOK
HemnmocTh https://m.edsoo.ru/77¢09b13

9 OVYHKIHWN. JInneiinas 16 1 bubmmoreka IJOK
dbyHKIIHS https://m.edsoo.ru/77¢09b13
YPABHEHUA U .

10 CUCTEMBI YPABHEHHNMU. 14 1 bubmmoreka [JOK
CucTeMBbl TUHEHHBIX https://m.edsoo.ru/77e¢09b13
YpaBHEHUI

11 [ToBTOpeHue, 06o0IICHNE, 3 1 butmmoreka [IOK
cUCcTEMAaTH3aIis 3HAHUH https://m.edsoo.ru/77¢09b13

OBIIEE KOJIMYECTBO HACOB 136 3 0

I10 TTPOTPAMME

8 KJIACC
KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3iesioB u K I DyieKTpOHHBIE (IU(POBDBIE)

/0 TeM NPorpamMmbl Beero OHTPOILHLIC paKkTiecKune o0pa3oBaTesibHbIE pecypchl

padoThbl padoThI

1 YPABHEHU 1 20 | Bu6nmoreka IJOK
HEPABEHCTBA. HepaBencTBa https://m.edsoo.ru/6d40b704

’ YUCJIA 1 BBIYUCJIEHU L. 17 | Bu6nmoreka IJOK
KBanpatHsblil KopeHb https://m.edsoo0.ru/6d40b704
YPABHEHUS U

Bu6nuoreka IJOK

3 HEPABEHCTBA. Keanpatszie 17 1 https://m.edsoo.ru/6d40b704
ypaBHEHUS
AJITEBPAMYECKHUE

bubmuoreka LIOK

4 BBIPAXKEHIA. Jlpoduo- 17 ! https:/m.eds00.ru/6d40b704
palOHAIBHBIC BBIPAYKSHUS
YPABHEHU U

Bu6nuoreka IJOK

5 HEPABEHCTBA. [ipoGro- 19 1 https://m.edsoo0.ru/6d40b704

palrioHaNbHbIE YpaBHEHUS
bubmuoreka IIOK

6 OYHKIMH 15 1 https://m.edso0.ru/6d40b704

7 AJITEBPAMYECKHUE 14 bubmoreka IIOK
BBIPAYKEHU . Crennenu https://m.edsoo.ru/6d40b704

3 YHMCJIA 1 BBIYMCJIEHM . 7 1 Bu6nuoreka IJOK
JenmumocThb https://m.edsoo.ru/6d40b704

9 IToBTOpenwue, obo0IIeHHE, 10 1 Bu6nuoreka IJOK
cUCTEMATHU3aIMs 3HAHUI https://m.edsoo.ru/6d40b704

OBUIEE KOJIMYECTBO HACOB I10 136 3 0

ITIPOI'PAMME

9 KJIACC
Ne HaumenoBanue pazienos u Koamdecro yacos
n/n TEM NporpaMMbl Bcero | Kour bHBI IIpakTHyecku JJICKTPOHHBIC (11 PPOBHIC)
OHTpPOJ ¢ pa eckne o0pa3oBaTeJibHbIE PECYPChI
padoTsI padoThI
Bu6mmoreka IJOK

1 CYHRINMA 25 1 https://m.edsoo.ru/133deaba
YPABHEHUS 1

2 HEPABEHCTBA. 15 1 bubmorexa HOK

https://m.edsoo.ru/133deaba
KBanpatHpie HepaBeHCTBa

3 YPABHEHUS 1 25 1 Bu6nuoreka IJOK

HEPABEHCTBA. https://m.edsoo.ru/133deaba




ypaBHeHI/Iﬂ, HCPAaBCHCTBA U
UX CUCTCMbI

YHCJIOBBIE bubanorexa [JOK

4 MOCJIEJOBATEJILHOCT 25 1 httos:/m.edsoo.ru/133deab
Y Y TTIPOTPECCHUA H
AJITEBPAMYECKUE

5 BBIPAXKEHU . Crenenb ¢ 12 1 puomorexa HOK

panrOHAJIIBHBIM ITIOKa3aTCJIEM

https://m.edsoo.ru/133deaba

6 [ToBTOpeHue, 06o0IICHNE, 34 1 bubmuoreka IIOK
cUcTEMAaTH3aIis 3HAHUH https://m.edsoo.ru/133deaba

OBIIEE KOJIMYECTBO YACOB 136 6 0

I10 ITPOT'PAMME

MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

7 KIIACC
Kox . .
T IIpoBepsieMble npeAMeTHBIE Pe3yJbTATHI 0CBOEHUSI OCHOBHON 00pa30BaTe/IbHOM MPOrpaMMbl
pEyanuaANa OCHOBHOI0 00111ero 00pa3oBaHusi
1 Hucna 1 BBIYUCIEHUSA
11 BeimonHsaTh, coueTas YCTHbIE M TNHCBMEHHBIE MPUEMBI, apudMeTHYeCKHE JCUCTBUS C
paloHaIbHBIMU YHCIAMHU
12 HaxonmuTh 3HaueHHWs YWCIIOBBIX BBIPAXKCHUH, MPUMEHSATH Pa3HOOOpa3HbIE CIHOCOOBI M TPUEMEI
BBIYHMCIICHNS 3HAUCHUH APOOHBIX BBIPAKCHUH, COJIEPKALINX OOBIKHOBEHHbIE U IECSITUYHBIE APOOH
13 [MepexoauTh OT omHON (HOPMBI 3alMCH YHCEN K APYToil (MpeoOpa3oBhIBATH JECATHYHYIO IpOOb B
0OBIKHOBEHHYTO, OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO AECATUIHYIO ApOOb)
1.4 CpaBHHBaTh U yIOPAIOUYUBATh PALIUOHAIBHBIE YHCTIA
1.5 OKpyTIsTh YHClia
16 BBIMONHATS TPUKHUIKY © OLEHKY pe3yjibTaTa BBIYMCIEHHUH, OLEHKY 3HAa4eHMH YHCIOBBIX
BBIp&KEHUN. BBIMOIHSTE 1EHCTBUS CO CTENEHSAMH C HATypaJIbHBIMH NTOKa3aTesIMU
1.7 [IpuMeHsTh NPU3HAKHU IEIMMOCTH, Pa3JI0KEHNUE HA MHOKUTEIIH HATYPAIbHBIX YHCE
Pemarp  mpakTUKO-OPUEHTHPOBAHHBIE  3a4a4d, CBA3aHHbIE C  OTHOLIEHHEM  BEIHYHH,
1.8 NPONOPLHOHAIBHOCTHIO BEJIMUMH, MPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PeIICHHs 3aa4 C
yu€TOM OrpaHUYEHUI, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpHUBAEMBIX OOBEKTOB
2 AnreOpandeckrie BRIpaXKeHHS
21 Ucnonp3oBaTh anreOpanyeckyl0 TEPMUHOJOTHIO W CHUMBOJIMKY, NIPUMEHATH €€ B Ipolecce
' OCBOEHHS y4eOHOT0o MaTepuasia
2.2 HaxonuTh 3Ha4eHus1 OyKBEHHBIX BBIPAKEHUH MTPY 33IaHHBIX 3HAUEHHSIX IEPEMEHHBIX
23 BomonsaTe mpeoOpa3oBaHMs ILIEJIOT0  BBIPAXKEHUS B MHOTOYIEH NPUBEIEHHEM ITOJOOHBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BbINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYICHA Ha MHOTOWIEH, NMPHUMEHSTbH
(hopMyIBI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH
25 OcCymIecTBIATh Pa3N0oKeHHE MHOTOUWIEHOB Ha MHOXHUTEIH C IOMOIIBIO BBIHECEHU 32 CKOOKH
00I11er0 MHOKHUTEIISI, TPYIIIMPOBKH ClIaraeMbIX, IPUMEHEHHsI (DOPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTs mpeoOpazoBaHUs MHOTOUICHOB JUIS PELICHHSA PasilMiHBIX 32784 M3 MATEeMaTHKH,
CMEXKHBIX TPEIMETOB, U3 peabHON NPAaKTUKH
27 HCHOHBSOBEITB CBOIICTBa CTeTNeHeW C HaTypaJlbHBIMH TIOKa3aTeNlsIMU Ul TMpeoOpa3oBaHUs
BBIpKEHUN
3 YpaBHEHUS U HEPABEHCTBA
31 Pemats nuHelHbIE ypaBHEHUS ¢ OJHOW NMEPEMEHHOW, MPUMEHSS MpaBWiIa NEpexoa OT HCXOJHOIo
' YpaBHEHUS K PaBHOCWJIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YpaBHEHHS
3.2 [IpumensTH TpadguyuecKrie METOIbI IPY PELICHUH JIMHEHHBIX YPAaBHEHHN U UX CUCTEM




HO,I[6I/IpaTI> OpUMCPBI IMap 4YHCCI, SBIAOIMIUXCA PCHICHUCM JIMHEHHOTO YpaBHCHUA C JABYMA

3.3 NepeMEHHBIMU
3.4 CtpouTh B KOOPIMHATHOW IIJIOCKOCTH TpayK JMHEHHOTO ypPaBHEHMS C JIBYMS INEPEMEHHBIMU;
' HOJIb3YSCH IPa(hUKOM, IPUBOJUTH IPUMEPHI PEIICHNUs ypaBHEHUS
3.5 Pemrate cucteMbl IBYX JMHEHHBIX YPAaBHEHUM € IByMs IEPEMEHHBIMH, B TOM YHUCie rpaduuecKu
3.6 CocTaBisITh U pelaTh JIMHEHHOE YPAaBHEHHE WM CHUCTEMY JIMHEHHBIX ypafiHeHI/H?I [0 YCIJIOBHIO
3a[a4u, HHTEPIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M IOITy4YEHHbII pe3ynbTaT
4 Koopaunats! u rpadhukn. OyHKIIHN
41 M300pakaTh Ha KOOPAMHATHOM HPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMWHATAM, JIy4H,
' OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YMCIOBbIE IPOMEXYTKH Ha aIreOpanuecKoM sI3bIKe
4.2 OTMedaTh B KOOPAUHATHOM TJIOCKOCTH TOYKH TI0 33JaHHBIM KOOPIHHATAM
4.3 Crtpouts rpaduku muHeiHbIX QyHKIMI. CTtponTts rpaduk GyHKIHH Y = [X|
44 OnwuceiBaTh C TOMOIIBIO (PyHKIMI M3BECTHBIE 3aBUCMMOCTH MEXKIY BEJIMYMHAMU: CKOPOCTh, BpEMs,
’ paccTosiHue, [eHy, KOJIMIeCTBO, CTOMMOCTb, TPOU3BOIUTEIHHOCTD, BPEMsi, 00BEM pabOTHI
4.5 Haxoauts 3HaueHne QPyHKINH 110 3HAYEHUIO e€ apryMeHTa
46 IlonnMate TrpaduvecKkuii CcHoco0® TIpeaCcTaBiICHUS W aHanu3a WH(QOpPMAIMH, W3BICKATh W
MHTEPIPETUPOBATh HHPOPMAIIMIO U3 TPAQUKOB peasIbHBIX IPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon N .
TR IIpoBepsieMble npeMeTHbIE Pe3y/IbTAThI OCBOCHHSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
e OCHOBHOTI0 00111er0 00pa3oBaHusl
1 Yucna 1 BIYUCIEHUS
Hcnonb3oBaTh HavyaIbHBIC MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEI ISl CPAaBHEHHS,
1.1 OKpYTJIEHUSI M BBIUMCICHWH, M300pakaTh NEHCTBUTENBHBIE YHCIAa TOYKAMH HAa KOOPAWHATHOW
npsMoit
[IpumensaTy noHsTHE apU(METHYECKOIO KBaAPAaTHOTO KOPHS, HAXONUTh KBAApaTHBIE KOPHH,
1.2 UCTIONB3Ysl TpU HEOOXOMUMOCTH KaIbKYJSTOpP, BHIMONHATH NPEoOpa3oBaHUsl BBIPAKCHHH,
COJIepKAIIMX KBapaTHbIE KOPHU, HCIIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBaTh 3amucy OOJBIIMX M MaNbIX YMCEN C MOMOIIBIO JCCATHYHBIX APOOei W cTeneHen
yucna 10
2 Anrebpandeckne BbIpaKeHHs
21 [IpuMeHsITh TIOHATHE CTETICHH C IEeNbIM ITOKa3aTelieM, BBIIONHATh NMPeoOpa3oBaHMs BhIPaKEHHI,
COJIepXKaIlIMX CTETEHH C 1IeTIbIM IOKa3aTeIeM
29 BbImonHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PALMOHAJIBHBIX BBIPAKEHUI HA OCHOBE IPaBHI
' JeMCTBUM Ha/l MHOTOWICHAMH U ajredpanyecKuMHy ApoOsiMU
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUWIEH HA MHOKUTEIU
24 [IpumensTe npeodpazoBaHus BLvaameHHﬁ JUIA pelleHUs] Pa3IUyYHBbIX 337ad W3 MaTeMAaTHKH,
CMEKHBIX IPEAMETOB, 3 PeabHON IPAKTUKU
3 YpaBHEHHS U HEPABEHCTBA
31 Pemate nuueiinbIe, KBaJpaTHbIE YPABHEHHS M PalMOHAILHbIC YPABHEHHA, CBOMALIMECS K HHM,
CHCTEMBI JIByX YPaBHEHHH C IBYMS IEPEMEHHBIMH
[IpoBoguTh mpocTeiiline HCCIEAOBAaHUA YPaBHEHHMH M CHCTEM YPaBHEHHH, B TOM YHCIE C
3.2 MpUMEHEeHHEeM rpaduvecKux MpeJCcTaBiIeHui (ycTaHaBIMBATh, UIMEET JIU YpaBHEHHE WIIH CUCTEMa
YpaBHEHHH pelleHMs, eCITH UMEET, TO CKOJIBKO, U TpoYee)
[epexoauTh OT cioOBecHOW (POPMYITHPOBKH 3aadd K €€ anreOpandecKod MOJEN C TIOMOIIBIO
33 COCTaBJICHUS YPaBHEHHsS WM CHUCTEMBbl YPaBHEHHWH, WHTEPIPETHPOBATb B COOTBETCTBHH C
KOHTEKCTOM 33/1a41 MOJTY4YEHHBII pe3ynbTaT
[IpumeHsTh CcBOICTBa YHCIOBBIX HEPAaBEHCTB [yl CPAaBHEHUS, OLEHKH, pellarb JUHEeHHbIe
34 HEpaBEeHCTBA C OJIHOM NEPEeMEHHOW M WX CHUCTEMBI, JaBaTh TpadUUecKyl0 WILTFOCTPAIUIO
MHOECTBA pellIcHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB
4 OYHKITUU
4.1 [loHuMaTh W WCHONB30BaTh (DYHKIIMOHAJIBHBIC TIOHSITHS M SI3BIK (TEPMHHBI, CHMBOJIMYECKHE




0003HAYCHUs), OMPEACIATh 3HAUYCHUE (PYHKIIMM IO 3HAYCHHUIO apTyMEHTa, OIpPEeNsTh CBOMCTBA
dhyaknun o e€ rpaduky

Crpouth rpaduKy 3JeMEHTapHbIX (QYHKIIMIA BUIA:

4.2 y = k y=k/x y=x%y=x3y=|X|, ONUCHIBaTh CBOIMCTBA YHCIOBOIN PYHKINH TIO €€ rpauKy
X
9 KUIIACC
Kon . .
AT IIpoBepsieMble NpegMeTHbIE Pe3y/JIbTAaThl 0CBOCHHSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl
e OCHOBHOI'0 001LIer0 00pa30BaHMsI
1 YHucna v BBIYUCICHUS
1.1 CpaBHUBaTh U YIOPSIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIC YHCIIA
12 BrimonsaTe apHEpMeTqucxne JOCUCTBUSL C pallMOHAJIBHBIMH 4YHCIAMH, COYeTas YCTHbIE H
IUCbMEHHbIE TPUEMBI, BHIIOIHATh BHIYHUCIICHUS C UPPALMOHAIBHBIMH YHCIAMU
13 Haxonuts SHAYCHUA CTETEHEH ¢ LEeNbIMU I0Ka3aTeNsIMU U KOPHEH, BBIYMCIIATH 3HAUEHHUS YUCIOBBIX
BBIpaKEHUN
1.4 OxpyrisTs z[eﬁCTBI/ITVenLHHe YHciia, BBIIOJHATh NPUKUAKY pE3yJibTaTra BBIYUCICHHUH, OLEHKY
YHCIIOBBIX BBIPAKCHUH
2 YpaBHEHHSI 1 HEPABEHCTBA
71 Pemrate nuHelHBIE M KBaJpaTHBIC YPaBHEHHS, YPAaBHEHMS, CBOAALIMECS K HUM, MpOCTEHIINE
’ JIpoOHO-palOHANIFHBIE YPAaBHEHUS
29 Pemate cuctemsl ABYX TMHEHHBIX ypaBHEHUH C ZIBYMsl TIEPEMEHHBIMI 1 CHCTEMbI JIBYX ypaBHEHUII,
B KOTOPBIX OJIHO YPaBHEHHUE HE SIBISICTCS JIMHEHHBIM
23 Pemiath TekcToBBIC 3aan anreOpanvyeckuM CIIOCOOOM C MOMOINBIO COCTABJICHHS YpaBHEHHUS WU
CHCTEMBI IBYX YPaBHEHHH C IByMsl IEPEMEHHBIMHU
IIpoBoauTE MpOCTEHIINE MCCIECAOBAaHUS YPAaBHEHHMM M CHCTEM YypaBHEHWM, B TOM 4YHUCIE C
24 pUMEHEHUEeM rpadMuecKuX NpeACTaBIeHUN (HallpuMep, YCTaHABINBATh, UMEET JIM ypaBHEHUE UIIH
CHCTEMa YPAaBHEHUH PEIIeHHs, €CJIM UMEET, TO CKOJIBKO)
25 Pemrate JVIHHeI?IHLEe HEPaBEHCTBA, KBAaJIpaTHbIC HEPABEHCTBA, N300pakaTh PEIICHNE HEPABEHCTB Ha
YHCIIOBOW MPSMO, 3aIMCHIBAThH PEIICHHE C TOMOIIBI0 CHMBOJIOB
Pemrate cucrembl JHMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBagpaTHOE
2.6 HEPaBEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPAaBEHCTB HAa YMCIOBOW MPSAMOM, 3alMCHIBATH
peLIeHNE C TOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA NIPU PELLICHUN Pa3IMYHbIX 3a/1a4
3 OyHKIHUU
PacnozHaBath (QyHKIMM W3y4eHHBIX BHIOB. [lOKa3bplBaTh CXEMaTHYECKH pACIIOJIOKEHHE Ha
3.1 KOOpPIMHATHOH IUIOCKOCTH TpadukoB ¢yHKkumi Buzpa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HaueHUH K03((PUIIMEHTOB, ONKMCHIBATH CBOMCTBA (hYHKLIUI
39 [loka3bIBaTh CXeMaTHUECKH PACIIOJIOKEHHE HA KOOPAMHATHOM IIIOCKOCTH rpadukoB GpyHKIMNA BUAa
' y = VX, y = [X| ¥ OITMCBIBATh CBOMCTBA (hYHKITHIA
33 Crpouth U M300pakaThb CXEMaTHYECKH I'padMKH KBaIpaTUUHBIX (PyHKIMH, ONHMCHIBATH CBOWCTBA
KBaJ[paTHYHBIX QYHKIIUH 10 UX Tpaduram
3.4 Pacno3HaBath KkBajpaTHuHY0 (yHKOHIO 10 (opMmyse, TPUBOIUTH IMPHUMEPHl KBAJIPATUYHBIX
(dyHKIWH U3 peasbHON KHU3HU, PU3UKH, TEOMETPUH
4 Apudmernyeckasi 1 TeOMETpHUYECKasi IPOTPeCcCUn
4.1 Pacnio3HaBaTh apu(METHIECKYIO H TEOMETPUIECKYIO POTPECCHU TIPH PA3HBIX CIIOC00aX 3aJaHuUs
49 Brimonsate BBIMHCIICHMA C  HCIOIB30BAHUEM ¢dopmynn n-ro uneHa apuMeTHUECKOH H
reOMEeTPHUECKON MPOrpeccrii, CyYMMBI TIEPBBIX N YICHOB
43 M300paxarh WieHBI MOCIEI0BATENFHOCTH TOYKAMHU Ha KOOPAMHATHON TNIOCKOCTH
44 Pemmate 3amaun, cBS3aHHBIE C YHCJIOBBIMU IIOCIIEIOBATENBHOCTSAMH, B TOM 4YHCIE 3aJadd W3

peanbHOH KHU3HH (C UCTIOIE30BAHUEM KAITBKYIISTOPA, U(POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC

Kon ‘ IIpoBepsieMblii 3J1IEMEHT COJIePKAHUS

1 | Ywucna v BEIYUCIICHUS
11 JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TEPEeX0] OT OAHOM (opmbl 3amucu apobelt xk apyroi. IloHsTue
PalMOHATIBHOIO YHCIA, 3aIKCh, CPABHEHHE, YHOPSIOUYMBAHUE PALIMOHATIBHBIX YHUCET
12 ApudmeTrnyeckrue ASHCTBUS C pallMOHAJILHBIMH YHCIaMu. PernieHue 3aqad U3 pealbHOW MPaKTHKH Ha YacTw,
’ Ha Ipoou
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTeNEM: ONpelelieHe, Ipeo0pa3oBaHye BEIPa)KEHUH HAa OCHOBE OIPEIEICHUs,
3aIUCh OOJIBILINX YUCET
1.4 IIponieHTH!, 3amuch IPOLIEHTOB B BHfle Ipobu U ApobM B BHIE IPOLEHTOB. Tpu OCHOBHBIC 3aJadyd Ha
MIPOLIEHTHI, pEIICHUE 331a4 U3 pealbHON NMPaKTUKU
1.5 IIpuMeHeHME NPU3HAKOB AEITUMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HATYPaJIbHbBIX YUCET
1.6 = PeanbHble 3aBUCMMOCTH, B TOM YHCIIE IPsIMast ¥ 0OpaTHasi IPONOPLHOHATBHOCTH
2 | AnreOpamdecKue BBIPAKEHUS
2.1 | IlepemeHHBIE, UHCTOBOE 3HAUCHUE BBIPAKEHUS C IEPEMEHHON. JIOMMyCTUMBIE 3HAUECHUS [IEPEMEHHBIX
2.2 | IlpexncraBieHue 3aBUCUMOCTH MEKAY BETMUMHAMU B BUE GopmyJbl. Beraucienus no gopmynam
2.3 | IIpeobpa3oBaHrie OYKBEHHBIX BBIPAKEHUH, TOXKAESCTBCHHO PABHBIC BBIPAYKCHUS
2.4  CpoiicTBa CTEICHH C HATYPaJIbHBIM ITOKAa3aTEIEM
2.5 | OnHousensl M MHOrousieHsl. CteneHb MHOrowIeHa. Cllo)keHne, BHIYMTaHUe, YMHOKEHHE MHOTOUYJIEHOB
26 DopMyIIBl COKPALIEHHOTO YMHOKEHHS: KBaApaT CyMMbI M KBaapat pazHocTH. Dopmyra pa3HOCTH KBaJpaToB.
Pa3nojxeHne MHOrOWICHOB HA MHOXKHUTEIH
3 YpaBHeHus
3.1 | VYpaBHeHHe, KOPEHb YpaBHEHHs, TIpaBUIIa MpeoOpa3oBaHysl ypaBHEHHS, PABHOCHILHOCTh ypaBHEHUI
39 HI/IHeI?IHer YpaBHEHUE C OJHOM MEPEMEHHOH, YUCIO KOPHEW JHHEHMHOro ypaBHEHHS, PELICHUE JIMHEWHBIX
ypaBHEHUI
3.3 | CocraBiieHHE YpaBHEHHI 110 YCIOBUIO 3a/1auu. PerieHne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO YPaBHEHHIA
3.4 | JluneitHoe ypaBHEHHE C ABYMS IIEPEMEHHBIMH H €0 TpapuK
35 Cucrtema IByX JMHEWHBIX YpaBHEHHH C IIByMs INepeMeHHbIMH. PerieHue cucteM ypaBHEHHH crocoOoM
nmoacTaHoBKH. [IprMeps! penieHnst TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO CUCTEM YpaBHEHU I
4 | Koopaunats! u rpaduku. OyHKITUN
4.1 | KoopauHaTa TOYKH Ha IPSIMOA
4.2 | YucnoBele MPOMEKYTKU. PaccTosiHME MEXIY NBYMSI TOUKAMHU KOOPAUHATHON MPSIMOM
43 [IpsmoyronpHast cucrema koopauHat, ocu Ox um Oy. Abcuucca M OpAMHATa TOYKM HAa KOOPIMHATHOMN
IJIOCKOCTH
4.4 Ilpumeps rpaduKoB, 3a1aHHBIX GopMyiamu. UTeHne rpadKoB peaJbHBIX 3aBHCUMOCTEN
4.5 | lonstue ¢pynknuu. I'paduk dpynkuun. CoiicTBa GpyHKIMHA
4.6  Jluneiinas ¢yskmwms, e€ rpaduk. ['paduk dyrkmmm y = [x|
4.7 | I'padmdeckoe pelnieHne TMHEHHBIX YPAaBHEHUH W CUCTEM JIMHEHHBIX YpaBHEHHUH
8 KUIACC

Kon ‘ IIpoBepsieMblii 31eMEHT CO/IePKAHUSA

1

Yucia 1 BEIYUCICHUSA

KBanmparseiit xopens u3 umcna. [loste 00 wuppannoHampHOM 4Yucie. JlecATndHble MTPUOTMIKEHUS

L1 HUPPALMOHATBHBIX YHCET

12 CpolicTBa apu(pMETHUECKUX KBaJPAaTHBIX KOPHEH W UX TNPUMEHEHHE K MPeoOpa3OBaHUIO YHUCIIOBBIX
) BBIPXXCHUM U BHIYUCICHUAM. JIeHCTBUTENbHBIC YK CIIA

1.3 | Crenens ¢ 1enbIM NoKa3aTeneM u e€ cBoiictBa. CTaHIapTHas 3alUCh YKCa

2 | Anarebpanyeckue BBIPaXKECHUS

2.1 | KBagpatHslii TpEXUIeH, pa3ioKeHNE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIH




2.2

Anrebpanyeckas aApoOs. OCHOBHOE CBOMCTBO anreOpandeckoi qpoou

2.3 CnoxeHwue, BHIUMTaHUE, YMHOKEHHE, JICIICHHE JIreOpandecKux Apodei
2.4 | PauumoHasibHBIE BRIPAKECHUS H UX IPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 | KBagpartHoe ypaBHeHHe, (hopMyiia KOpHEH KBaapaTHOTrO ypaBHeHus. Teopema Buera
3.2 | Pemenne ypaBHEHHH, CBOJSIINXCS K IMHEHHBIM M KBaIPATHBIM
3.3 | Ilpocreiimie qpoOHO-paIIOHATBHBIE YPABHEHHUS
34 I'paduueckast muHTEpHpeTalusl YpaBHEHH ¢ ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHUH C ABYMS
nepeMeHHbIMU. [IpuMephl pelieHns: CUCTeM HEJIMHEWHBIX ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
3.5 Pemenne TEKCTOBBIX 3a/1a4 alreOpanIecKUM CITIOCOO0M
3.6 | UwmcrnoBble HEpaBEHCTBA M UX CBOMCTBA
3.7 | HepaBeHCTBO ¢ 0JJHOW epeMeHHON
3.8 | PaBHOCHIIBHOCTh HEPABEHCTB
3.9 | JluneiiHble HEpPABEHCTBA C OJJTHON NEPEMEHHON
3.10 | CucteMbl TMHENHBIX HEPABEHCTB C OAHOMN MEepEMEHHOM
4 DyHKIUU
4.1 Tlonsrue ¢pyaxmun. OOIACTh ONMpPEISIICHUS 1 MHOXKECTBO 3HaueHUH pyHKItnu. CriocoObl 3a1anus QyHKIAN
4.2  TI'paduk dyaxmun. YreHue cBOHCTB PyHKINH O e€ rpaduKy
4.3  Ilpumeps rpadhvkoB GHYHKIHNA, OTPAKAIOIINX pPeaTbHBIE MPOIECCHI
4.4 | dOyHKIMH, OTIMCHIBAIOUINE TPSMYIO M 00paTHYIO MPOIOPIUOHAIBEHBIE 3aBUCUMOCTH, MX Tpaduku
4.5 @®yHkmmu y =x? y = x?
4.6 | Oyskuuuy = [x, y = x|
4.7 | I'padmyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHHN
9 KUIIACC

Kon ‘ IIpoBepsieMblii 3J1€eMEHT CO/IePKAHUSA

1 Yucna 1 BIYUCIEHUS
1.1 | PannoHnanbpHbIE YHCIIa, UPPALMOHAIBHBIE YMCIIA, KOHEUHbIE U OECKOHEUHBIE ACCATHYHbIE JPOOU
MHOXeCTBO AEHCTBUTENBHBIX YUCEN, AEHCTBUTENbHBIE YNCIIAa KaK OECKOHEUHBIE AecATHYHbIE 1poOu. B3anmHuo
1.2 | oIHO3HAYHOE COOTBETCTBHE MEXJIYy MHOXXECTBOM JIEHCTBUTENBHBIX YHCEN W KOOPAWHATHOW TPSMO.
CpaBHeHHE JeICTBUTENBHBIX YHCET
1.3 | Apudmernyeckue IeHCTBYSI C ACHCTBUTEIBHBIMHI YUCIAMU
Uzmepenust, npubIKkeHns, OleHKH. Pa3mepsl 00BEKTOB OKPYXKAIOMIEr0 MHUPA, JITUTEIBHOCTh TPOILECCOB B
1.4  oxpyxatomiem mupe. [IpubnmkéHHOoe 3HaueHHWE BEIUYWHBI, TOYHOCTH NpUOIKeHHs. OKpyriieHHe duced.
[IpuknaKa 1 oLIeHKa Pe3yIbTaTOB BEIYMCICHUI
2 YpaBHEHHS U HEPABEHCTBA
2.1 | VYpaBHeHHs C OAHON NEPEMEHHOMN
2.2 JluneitHoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOIAIINXCS K IMHEUHBIM
2.3 | Ksagparnoe ypaBHeHue. Perienue ypaBHEHUH, CBOISIIIUXCS K KBJAPATHBIM
24 bukBanpaTtHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUH TPEThEN U YETBEPTOM CTENEHEN pa3lIoKEHUEM Ha
MHOKHTENN
2.5 | Pemenue qpoOHO-paIOHaIbHBIX YPaBHEHHHA
2.6 | Cucrtembl ypaBHEHHH
2.7 | YpaBHeHHE C [BYMS IEPEMEHHBIME U €r0 Tpaduk
2.8 | Pemenue cucteM ABYX JUHEWHBIX YPaBHEHHUH C ABYMs IEPEMEHHBIMU
2.9 | Pemenue cucTeM ABYX YPaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, @ IPYroe — BTOPOU CTENEHH
2.10 | I'paduueckas UHTEpIIPETALMS CUCTEMbl YPaBHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemeHnue TEKCTOBBIX 33/1a4 anreOpandecKuM CriocoooM
2.12 | YucnoBble HEPABEHCTBA M UX CBOICTBA
2.13 | Pemenue TUHEHHBIX HEPABEHCTB C OAHOHN MEPEMEHHOM




2.14

Pemienue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOU

2.15 | KBagpaTHble HEpaBEHCTBA
2.16 I'paduueckas uHTEpHpETAIWsI HSPABCHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH
3 OyHKIUN
31 Ksamparnunas ¢ynkumsa, e€ rpaduk wu cBoiictBa. llapaboma, KoOpAWHATHI BEPIIMHBI MapadoOIBl, OCh
CUMMETPHUH MapaboJIbI
3.2 | T'paduxu dhyHkuuii y=kx, y=kx+b 1 uX cCBOHCTBa
3.3 | I'paduku pyHkumit y=k/x, y = x° 1 X CBOICTBa
3.4 | I'paduku QyHKIHH , 1 ©X CBOMCTBA
4 | YwucnoBble MOCIIEA0BATENHHOCTH
41 Omnpenenenne W CIOCOOBI 3a/laHUSl YHUCIIOBBIX IMOCIIEAOBATENIbHOCTEH. 3alaHue MOCIeT0BaTebHOCTH
' pexyppeHTHO# Gopmynoit u popmyIoi n-ro dieHa
49 Apudmernueckasi nporpeccusi. PopMyisl A-TO wWieHa apupMETHUECKOH MPOrPECCHH, CYMMBI TEpPBBIX 7
YJICHOB
4.3  T'eomerpuueckas nmporpeccusi. QopMyITbl n-T0 YIeHA T€OMETPHUYECKOM MPOTPECCUH, CyMMBI MIEPBBIX /1 YJICHOB
44 M3o0pakeHre WICHOB apu(PMETHUSCKOW M TEOMETPHYECKON MPOrpecCHid TOYKaMH Ha KOOPAMHATHON
) IUIOCKOCTH. JIMHEWHBIN U 3KCTOHEHIUAJIBHBIA POCT
4.5 | CnoxxHbl€ IPOLEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kox

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM

NpoOBepPsieMOro o
poBep o0pa3oBaTeIbHOM MPOrPaMMbI OCHOBHOIO 0011ero oopa3oBanus Ha ocHoBe ®I'OC
TpedoBaHMS
YMeHue ornepupoBaTh MOHATHUSMHU: MHOXECTBO, MOAMHOXECTBO, OINEPalMH HaJl MHOXKECTBAMU,
1 YMEHHE ONepUpOBaTh MOHATUSAMH: Tpad, CBI3HBIA Tpad, AEpeBO, IUKI, MPUMEHATh WX IPH

pelIeHnH 3ajadu; yMEHHE HCIONb30BaTh IpapuuecKoe MPeICTaBICHUE MHOXKECTB IUIsl OMHCAHUS
peabHBIX MPOLIECCOB U SIBJICHUH, IPU PElICHUH 33124 U3 APYTHX YIeOHBIX IPEAMETOB

YMeHne omnepupoBaTh MOHSATHUSMU: OIpeAeSieHrne, akCMoMa, TEOopeMa, JOKa3aTelIhCTBO; yYMCHHE
2 pacro3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3BIBAHUS, IMPHUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI,
CTPOUTbH BBICKA3BIBAHUS M OTPHUIIAHUS BICKA3bIBAHUN

YMeHue orepupoBaTh MOHITHAMH: HATypaIbHOE YHCIIO, IPOCTOE U COCTAaBHOE YHCIIO, NIETMMOCTh
HATYpaJIbHBIX YUCEJI, IPU3HAKU JIEIUMOCTH, 1ISJI0€ YUCII0, MOAYJb YHMCIia, OOBIKHOBEHHAs IPOOh U
necatuyHas npoOb, CTaHMAPTHBIM BUJ YHCIA, PAIMOHATIBLHOE YHCIIO, UPPANHOHAIHHOE YHCIIO,
apuMeTHYecKuil KBaJIpaTHBI KOPEHb; YMEHHWE BBIIONHATH JIEHCTBHS C YHCIAMU, CPAaBHUBATh U
YHOPSIOYHUBATH YUCIIA, IPEJICTABIATH YUCIA Ha KOOPJMHATHON MPSMOM, OKPYTIIATh YUCIIA; YMEHHE
JleJaTh IPUKUIKY U OIICHKY pe3yibTaTa BEIYUCICHHUHN

YMeHne oneprupoBaTh NOHATHAMU: CTETIEHb C IENBIM MTOKa3aTeaeM, apuMETHICCKUN KBapaTHBIH
KOpeHb, MHOTOYIIEH, anreOpanveckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpHEM HaTypaJbHOI
CTeNeHH! OOJblle eJUHUIBI; YMEHHE BBIOJIHATH PAacuy€Thl 10 (HopMysaM, Mpeodpa3oBaHusl LENIbIX,
JPOOHO-PAIIMOHANIFHBIX BBIPAKEHUH W BBIPOKEHHH C KOPHSIMH, pa3joKeHHEe MHOTOWIeHa Ha
MHOXHTENHY, B TOM YHCJIE C UCIOJb30BaHuEM (OpMyN pa3HOCTH KBaJpaTOB W KBaJpara CyMMBI
pa3HOCTU

YMeHue omnepupoBaTh TOHSATUSIMU: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJHOM MEPEMEHHOM,
YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHUE pellaTh JUHEHHbICE U KBaJApaTHBIC
ypaBHEHUS, TPOOHO-pallMOHATBHBIC YPABHEHUS C OJHOHN TIEPEMEHHOH, CHCTEMBI JBYX JIMHCWHBIX

5 ypaBHEHUH, JUHEWHbIE HEPABEHCTBA W WX CHUCTEMBI, KBaJpaTHBIE H JPOOHO-palOHAIbHBIC

HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YHCIIE NPU PEUIEHMH 3ajad U3 APYTUX MPEeIMETOB U
MIPaKTUYECKUX 3a/1a4; YMEHUE HCIIONIb30BaTh KOOPIANHATHYIO MIPSMYI0 U KOOPAUHATHYIO IUIOCKOCTh
JUTSE U300paKeHUs! pellicHUH YpaBHEHHI, HEPABEHCTB U CHCTEM

YMeHue onepupoBarh NOHATHAMHU: QYHKIMS, Tpapuk (QyHKIMH, HYyTH (QYHKIMH, TPOMEKYTKH
3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHHs, YObIBaHUs, HAMOOJbIIEE U HAWMEHbIICe 3HAYCHUSI




(yHKIMHU; yMEHHE OTNEpHpPOBaTh HMOHATHAMU: IpsMas MPONOPILHOHATIBHOCTD, JIMHEHHAs (QYHKLUS,
KBajpaTHyHasi GYHKIUS, 00paTHAs TPOMOPIIMOHATILHOCTD, Mapadosa, runepbona; yMeHHe CTPOUTh
rpa¢ukyd  QYHKIWH, WCNONB30BaTh TpadQuKA Ui ONpeNeNieHHs CBOWCTB  IPOIECCOB |
3aBHCUMOCTEH, AJISl peIieHHs 3a/1a4 U3 APYTruX Y4eOHBIX MPEAMETOB W PEANbHON KHU3HU; YMEHUE
BBIpaXath (HOpMyJIaMu 3aBUCUMOCTH MEXKIY BETHIYNHAMHA

10

11

12

YMeHue onepupoBaTh MOHSATHSAMHU: IOCJICAOBATEIBHOCTh, apu(MeTHdeckass U TeOMETpUYeCKas
MIPOTPECCHUH; YMEHHE MCIIOIh30BATh CBOICTBA MOCIEA0BATENFHOCTEH, POPMYITBI CYMMBI U OOIIIETO
4JIeHa IPY PEUIeHUH 33249, B TOM YHCIIE 33/1a4 U3 APYTUX YIeOHBIX MPEAMETOB M PeaTbHOM KU3HU

VYmenune pemaTth 3aJa4r pPasHbBIX THUIIOB (B TOM YHCJIE Ha IPOLICHTHI, JOJIM W YaCTH, ABHUKCHUC,
pa60Ty, LHCHY TOBApOB U CTOUMOCTH IMOKYIIOK W YCJIyI', HAJIOT'W, 3aJa4u U3 obmactu YIpaBJICHUA
JIMYHBIMU M CEMEHHBIMU (1)I/IHaHC3MI/I); YMCHHUEC COCTABJIATH BBIPAXKCHUA, YPABHCHN A, HCPABCHCTBA U
CHUCTCMBI 10 YCJIOBUIO 3a7a4u, HCCIICI0BATh MOJIYYE€HHOE pEIICHUC " OLICHNBATH
HpaBHOHO)IO6HOCTI) MOJYYCHHBIX PC3YyJIbTATOB

YMeHne omnepupoBaTh MOHATHSAMH: (UTypa, TOUKa, OTPE30K, MpsMas, Jyd, JOMaHas, YTod,
MHOTOYT'OJIbHUK,  TPEYrOJbHHK, pPaBHOOCIPEHHBII W  PaBHOCTOPOHHUH  TPEYrONbHUKH,
OpSMOYTOJIBHBI ~ TPEYrojdbHUK,  MeIuaHa, OHCCEeKTpHUca M BBICOTa  TPEYrOJNbHUKA,
YeTBIPEXYTOJIBHUK, MapaLIeIOrpaMM, poMO, NPSIMOYTOJBHUK, KBAJpaT, TPAIelys; OKPYKHOCTH,
KpYT, KacaTellbHast,; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHHE pellaTh 3a/1a4H, B TOM
YHciIe W3 TMOBCEJAHEBHOW JXM3HHM, HA HAXOXKICHUE T'€OMETPUYECKUX BEIMYMH C IMPUMEHEHHEM
W3YYEHHBIX CBOHMCTB GUTYP U (PaKTOB

YMeHue onepupoBaTh NOHATUSAMH: PaBEHCTBO (UTyp, PAaBEHCTBO TPEYTOJIBbHUKOB; M1APajlIeIbHOCTD
U TIEPIEHANKYISIPHOCTh NPSIMBIX, YTOJI MEXAY MPSIMbIMHU, NIEPIECHANKYJIISP, HAKIOHHAS, TIPOEKLUS,
nogobue Guryp, momoOHbIE TPEYrOIbHUKH, CUMMETPHUSI OTHOCUTEILHO TOYKH U TPSMON; yMEHUE
pacro3HaBaTh paBEHCTBO, CHMMETPHIO U Too0ue GUryp, napamieqbHOCTh U NePHEHIUKYISIPHOCTD
IPSMBIX B OKPY’KaIOIIEM MUDE

YMeHHne onepupoBarh MOHATUSMH: JUIMHA, PACCTOSIHUE, Yroi (BeIMYHMHA YIila, CHHYC M KOCHHYC
yrila TpeyrojbHUKA), IUIOMA/Jb; YMEHHE OICHHBAaTh pa3sMepbl IPEAMETOB H OOBEKTOB B
OKpY’KalollleM MHUpe; YMEHUE NPUMEHATH (HOpMYJbI MEpuMeTpa M IUIOMAaad MHOTOYTOJBHUKOB,
JUITMHBI OKPY’KHOCTH W IUIOMIAAH Kpyra, o0beMa MpSIMOYTOJBHOTO HapajuleNienuie/a; yMeHHe
NPUMEHSTH NPU3HAKN PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIBHHKA, TEOPEMY
[Tudaropa, TpUTOHOMETPUIECKHE COOTHOIICHUS ISl BBIYMCIICHUS JUTHH, PACCTOSHUM, TUTOIanei
YmMmenue n3o0paxarh miockue GUTrypsl ¥ KX KOMOWHAIIMY, TIPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB W AJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CHMBOJIBHOMY
OITMCaHHIO
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YMeHHe onepupoBaTh IMOHATUSAMU: IPSIMOYIOJbHAs CUCTEMA KOOPJAMHAT; KOOPAMHATHI TOYKH,
BEKTOp, CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAIPHOE MPOU3BEIECHHUE BEKTOPOB;
YMEHHUE HCIOJIB30BaTh BEKTOPbl U KOOPJAMHATHI JUISl IIPEACTABICHUS JaHHBIX U PELICHUS 3a7ad, B
TOM YHCIIE U3 IPYTUX YUeOHBIX MPEIMETOB U pEeIbHON JKU3HU
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YMeHue onepupoBaTh IMOHSATHSIMHU: CTOJOHKOBBIE W KPYTOBBIE JMArpaMMbl, TaONHUIBI, CpEIHEe
apudMeTHyecKoe, MeiuaHa, HauOoJblllee U HauMEHbIee 3HAYCHUs, pa3Max 4YMCIOBOIO Habopa;
YMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH M IMPeoOpa3oBhIBaTE MH()OPMAIMIO, MPEACTABICHHYIO B
TabNMIIaX W Ha JUarpaMMax, OTPaXKAroI[yl0 CBOWCTBA M XapaKTEPUCTUKU PEANBHBIX MPOIECCOB U
SIBJICHUI; YMEHHE paclo3HaBaTh H3MEHUMBBIE BEJTMUMHBI B OKPY>KAIOIIEM MHUPE

15

YMeHue oneprupoBaTh MOHATHAMH: CIYYalHBIN ONBIT (CIy4YalHBIN 3KCIIEPHUMEHT), JIeMEHTapHOe
coOBITHE (JIEMEHTAPHBIA UCXO/) CIIy4alHOTO OIBITa, CIydaiiHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAUTb BEPOSTHOCTH CIyYaHBIX COOBITHH B ONBITAXC PaBHOBO3MOKHBIMHU
JJIEMEHTAPHBIMU COOBITUSIMH, YMEHHE pellaTh 3aJadyll METOJIOM OpPTaHHU30BaHHOTO Iepedopa | C
WCIIOJIb30BaHUEM IpPaBWIa YMHOXEHHS, YMEHHE OIIEHWBATh BEPOATHOCTH PEANbHBIX COOBITHH H
SBJICHUH, TOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U MAIIOBEPOSATHBIX COOBITHI B OKpPYKAIOIIEM
MHUpE ¥ B JKM3HHM;, 3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YUCEI M €T0 POJIBIO B MACCOBBIX SIBIICHUSX
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YMeHne BHIOMPATH MOMXOMASIINNA MU3YYEHHBIA METOJ| JUIsS pellleHHs 3aJa4i, TPHUBOJAUTH MPUMEPHI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HHU, PACIIO3HABaTh IPOSIBICHHE 3aKOHOB
MAaTE€MaTUKU B UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIIAIOLIUECS PE3YJIbTAThl, IOJIyYEHHBIE B XOl€
Pa3BUTHS MAaT€MAaTHKHU KAK HayKH, IPUBOJUTH IIPUMEPBI MATEMATHYECKUX OTKPBITHM U UX aBTOPOB
B OTE€YECTBEHHOM U BCEMUPHOU HCTOPHUHU




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Kon | IlpoBepsieMblii 3j1eMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 | Hartypanbsble u nienble uncna. [Ipu3Haku AeIMMOCTH LEIbIX YUCEI
1.2 OOBIKHOBEHHBIE M ICCATHYHBIC IPOOH, TIPOIICHTHI, OECKOHEUHBIE TIEPUOANICCKIE TPOOH
1.3 PammonanbHbIe yncia. AprudMETHISCKHIE OTIEPAINH C PAITHOHATEHBIMH YHACIaMHU
1.4 [eiicTBuTenbHble yncaa. ApuQMeTHIECKUE OTIepalru ¢ JeHCTBUTEIbHBIMU YHUCIAMHU
1.5  TIpuOnmxEHHBIEC BHIYMCICHUS, IPABUIIA OKPYTJICHHS, MPUKHUIKA M OILICHKA pe3yJIbTaTa BEIYMCICHUH
2 | AjareGpanyeckue BBIPAKECHUS
2.1  BykBeHHbIE BBIpaKEeHUS (BBIPAKECHHS C IEPEMEHHBIMH)
2.2 Crenens ¢ nenbIM nokazatesneM. CTeTeHb ¢ palliOHATLHBIM MoKa3aTeneM. CBOMCTBA CTEIICHH
2.3 | MHOTOWIEHBI
2.4 | Anrebpanmdeckas 1poOb
75 Apudmernyeckuii KOpeHb HATypallbHOW crereHu. JleHcTBusc apudMeTHYecKMMH KOPHSMH HaTypaabHON
CTEIICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 | Llensie u npoOHO-panOHANTEHBIE ypaBHEHHsI. CHCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 | llensie u npoOHO-panOHATBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenne TeKCTOBBIX 3a1a4
4 | YucnoBble NOCIEAOBATEIHLHOCTH
4.1 | TlocnemoBaTeNnbHOCTH, CIIOCOOKI 3aJaHMsI IIOCIEI0BATEILHOCTEN
4.2 | Apudmerndeckas u reoMeTpuieckas nporpeccud. @opmyiia cI0KHBIX TPOLIEHTOB
5 OyHKIUN
Oynknus, cmocoOwl 3amanus GyHKuH. ['paduk dyakmum. O6macTs ompeneneHrss 1 MHOXECTBO 3HAYCHUH
5.1.  o¢ynkuun. Hymu ¢dyskomu. TIpoMexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI GyHKIIMH. HanOosbiiee 1 HanMeHblee 3HaueHne GyHKIUN Ha POMEKYTKE
6 Koopaunatel Ha MpsIMO# U TNTOCKOCTH
6.1  KoopaunatHas npsmMas
6.2 | JlekapTOBBI KOOPJMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 | T'eomerpuueckue GUTYPHI H UX CBONCTBA
7.2  TpeyroiabHuk
7.3 | MHOroyrojibHUKH
7.4 | OKpyXHOCTb M KpyT
7.5 | H3mepeHne reOMETPUYECKUX BEIUIHH
7.6 | BeKTOpsI HA TUIOCKOCTH
8 BeposTHOCTE U cTaTHCTHKA
8.1 | OmnucarenbHasi CTATUCTHKA
8.2 | BeposiTHOCTB
8.3 | KomOunaropuka
8.4 | MHoxecTBa
8.5 I'padsr
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