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INOACHUTEJIBHAA 3AIITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJI'EBPA"

Pabouas nmporpamma o yuedHomy Kypey "Anredpa” mis oOydaromuxcs 8 KJIaccoB pa3paboTaHa Ha OCHOBE
®enepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTeILHOTO CTaHAApTa OCHOBHOTO 00111ero 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MUPOBBIX TPeOOBAHUM, TPEIBABISIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIULUI
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIIeYNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHuUs U CAMOPA3BUTHS, a TAKXKE LIEIOCTHOCTh
00OLIEKYIbTYPHOT0, TUYHOCTHOT'O U NTO3HABATENILHOTO pa3BUTHsI 00ydalomuxcs. B nmporpamme ydteHsl uaeu
u nosioxenus: Konnenmuu pa3Butust Mmaremaruyeckoro oopasoBanus B Poccuiickoit @enepannu. B snoxy
1 poBoi TpaHchopMaluy BeeX cep 4eIoBeuecKoi AeITeTbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOil MaTeMaTH4YECKOI MOATOTOBKH. YK€ B IIKOJIE MAaTEMAaTHKA CITYKHUT
OTIOPHBIM MIPEMETOM JUISI U3YUEHHSI CMEXKHBIX AUCIUILINH, a TIOCJIE IKOJIBI PeaJbHONH HEOOXOMMOCTHIO
CTaHOBUTCS HENPEPBHIBHOE 00pa3oBaHKe, YTO TpeOyeT MOJHOLIEHHOM 0a30B0i 00111€00pa30BaTeIbHON
HOJTOTOBKH, B TOM YHCJIE 1 MATEMaTU4YECKOM.

D710 00YCIOBIEHO TEM, YTO B HALIM JIHU PACTET YKCIO Ipodeccuil, CBsI3aHHBIX C HETIOCPEICTBEHHBIM
IPUMEHEHUEM MaTEMAaTUKU: U B c(pepe SIKOHOMUKH, U B OHU3HECE, U B TEXHOJOTUYECKUX 00JIaCTAX, U AaXKe B
ryMaHHUTapHbBIX cepax. Takum 00pa3oM, Kpyr MIKOIBHUKOB, JIs1 KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh
3HAUYMMBIM NIPEAMETOM, PaCIIUPSAETCSI.

[IpakTuueckast Mojxe3HOCTh MAaTEMATHKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIE OTHOIIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
Pa3BUTHSI HAYYHBIX U MPUKIATHBIX WeH. be3 KOHKpeTHBIX MaTeMaTHUYeCKUX 3HAHUH 3aTPyJHEHO TIOHUMAaHUE
IIPUHIIAIIOB YCTPOKCTBA U UCIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIPETALUS
pa3sHOOOpa3HOM COIMaTbHON, SKOHOMUYECKOH, MoTUTHYecKor HHpOopMarun, Mao3ddexTuBHa
MIOBCEIHEBHAS ITPAKTHYECKAsI JEATENBHOCT. KaXkIoMy 4eI0BEKY B CBOEH KM3HU MPUXOJUTCS BBIIIOJIHATH
pPacy€Thl U COCTABIIATH AITOPUTMBI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIaJAE€Th NPAKTUIECKUMU TPUEMaMU
reOMETPUUECKUX U3MEPEHUH U MOCTPOEHHH, YNTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
JarpaMM | rpauKoB, )KUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBPEMEHHO C pacHIMpeHueM cep MPUMEHEHHUsI MaTEMaTHUKU B COBPEMEHHOM 00111ecTBe BCE Ooee
BaXHBIM CTAHOBUTCS MAaTEMaTHUUECKUN CTHIIb MBIIIJICHUS, TPOSIBIISIOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IpUEMOB U METOJIOB MBIIIJIEHUS YeJIOBEeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIMS U AeTyKIUs, 0000IIeHNe U KOHKPETU3allus, aHaIu3 U
CUHTE3, Kiaccuukaius u cuctemaTu3anus, abctparupoanue 1 anajaorusi. O0beKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEeHUH, TIPaBUjIa X KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS! GOPMYyIUPOBATh, 00OCHOBBIBATh U TOKA3bIBaTh CYKJIEHUS, TEM CaAMbIM
Pa3BHUBAIOT JIOTUYECKOE MbIIIIeHHE. Benyiias posias npuHaaIexKUT MaTeMaTHKe U B JOPMUPOBAHUU
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIIJIEHUS! M BOCIIMTAHUU YMEHUH JeMCTBOBATh MO 33JaHHBIM alrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
JESATEIIBHOCTH Ha ypOKaxX MaTEMaTUKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAsl U MPUKJIAIHAsI CTOPOHBI
MBIIIICHHS.

OOyuenne MaTeMaTuKe Aa&T BO3MOKHOCTb Pa3BUBATh Y 00YUYAIOMIMXCS TOUHYIO, PALIMOHATBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboJIee MOAXOIAIINE I3IKOBbIE, CHUMBOJIMYECKHE, rpaduueckue
CPEICTBA JJIsl BBIPAXKEHUSI CY>KJIEHUHN M HAIJISIHOTO UX IPEACTABJICHNUS.

Heo0xo1uMbIM KOMITOHEHTOM 0011IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00111ee 3HAKOMCTBO



C METOJaMHU MO3HaHUs JeMCTBUTEILHOCTH, MPEJCTABICHUE O IPEIMETE U METO/IaX MaTEeMAaTUKH, UX OTJIIMYUIL
OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEMaTUKU IS
pelIeHNs HayYHBIX U NPUKIAAHBIX 3a/1a4. TakuM 00pazom, MaTeMaTHueckoe o0pa3oBaHHe BHOCUT CBOU
BKJIaJ B pOopMUpOBaHUE OOIIEH KyJIbTYpPhI UeJIOBEKa.

N3ydyeHne MaTeMaTHKHU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TOHUMAHUIO
KpacoThl U U3SIIECTBA MATEMATUUYECKUX PACCYKICHHUM, BOCIPUITHIO T€OMETPUUECKUX (HOPM, YCBOCHHUIO
UJe CUMMETPHH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISI€TCS OJJHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00€CIeYnBaeT U3yUeHHE JPYTHX
JTUCIUIUINH, KaK €CTECTBEHHOHAYYHOT0, TaK U TYMaHUTapHOT'O IIUKJIOB, €€ OCBOCHHE HEOOX0AUMO IS
MPOJOHKEHUsI 00pa30BaHus U B IOBCEAHEBHOM *U3HU. PazBuTue y 00ydaromuxcsi HAy4HbIX MPeICTaBICHHM
0 MPOUCXOXKICHUH U CYITHOCTHU alredpandeckux abCcTpakiuii, Ciocode OTpakeHHsI MaTeMaTH4YeCKONH HayKon
SIBJICHU U TIPOLIECCOB B TIPUPOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIIMPOBAHMS B HAYYHOM
MO3HAHUU U B [IPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIIICHUS,
HEOOXOMMBIX JUIA Al Tallid B COBPEMEHHOM I poBoM ob1ecTBe. M3yueHue anredpsl €CTeCTBEHHBIM
o0pa3oMm oOecrieunBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPABHUBATH, HAXOJUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIJIEHUS], CIIOCOOHOCTU apTryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEUCTBUS U BBIBOJIBI,
dopmymupoBath yrBepxkaAeHUA. OCBOCHHE Kypca anreOpsl 00eCIIeYMBaeT Pa3BUTHE JIOTUYECKOTO MBIIICHHS
00y4aromuXxcsi: OHU UCTIONB3YIOT ICAYKTUBHBIC M HHYKTUBHBIC PACCYXICHUs, 0000IIECHHE U
KOHKpETH3aIuio, abctparupoBanue u ananoruto. O0ydeHne anredpe npeanoiaraeT 3HaYuTeIIbHBI 00bEM
CaMOCTOSITEIIbHOW ACATEIBHOCTH 00yYArOIINXCS, TIOATOMY CAaMOCTOSITEIIbHOE PELICHNE 3a]]a9 €CTECTBEHHBIM
00pa3oM sIBJIIeTCS peaau3aluei 1eaTeIbHOCTHOrO MPUHIUIA 00yUeHHUS.

B cTpykType nporpamMMsl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTeNbHO-METOANYECKHE JTUHUH: «HHClia U BRIYUCIEHUN»; «ANreOpandeckue BhIpaKeHUs,
«YpaBHEeHUS U HEpaBeHCTBa»; «DyHkMn». Kaxknas u3 3Tux cogepkareabHO-METOIUYECKUX JTUHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, €CTeCTBEHHBIM 00pa3oM MeperieTasch u
B3aMMOJICHCTBYS C IPYTUMU €r0 JTMHUSAMHU. B X07e n3ydeHus Kypca 00yJarommmMes MPUXOAUTCS TOTUYECKU
paccykaaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsI3U ¢ 3THUM 11e7eco00pa3Ho BKIIIOYHUTH B
MIporpaMmMy HEKOTOPbIE OCHOBBI JIOTUKHU, TPOHU3BIBAOIINE BCE OCHOBHBIE Pa3/eibl MATEMATUUECKOTO
00pa30BaHus U CLIOCOOCTBYIOIIME OBJIAJICHUIO 00YYaOIIMMUCS OCHOB YHUBEPCAIBHOIO MaTEMaTHYECKOTO
A3bIKa. TakuM 00pa3oM, MOXKHO YTBEPXK/IaTh, YTO CO/AEPIKATENBHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €0 UHTETPUPOBAHHBINA XapaKTep.

Conepsxanue nuHuu «Hucna v BBIYUCICHUS» CIIY>KUT OCHOBOM IS TaJIbHEHIIEr0 U3YYeHUs] MaTEMATUKH,
CIOCOOCTBYET Pa3BUTHIO y 00yUYAIOIMIMUXCSI JOTMYECKOTO MBIIIICHHSI, (POPMHUPOBAHUIO YMEHHSI TOJIB30BATHCS
AITOPUTMAMHU, a TAKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS TOBCETHEBHOM JKHU3HH.
Pa3BuTHe NoHATHS O YKCIIe B OCHOBHOM IIKOJIE€ CBA3aHO C PAllMOHATBHBIMU U UpPAIlMOHATBHBIMU YHCIaMHU,
(dbopMHUpPOBaHUEM MPECTABICHUHN O IEWCTBUTEIILHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM JIMHUN
OTHECEHO K CTapIleMy 3BeHY 00Iero oopa3oBaHusl.

Copep:xaHue JBYX alredpandeckux JUHUM — «AsreOpandeckue BHIPaKEHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHIO Y OOYUAIOIIUXCA MAaTEMAaTHYECKOTO armapara, He0OX0quMOTo
JUISL pEIIeHUs 3a]1a4 MaTeMaTHKH, CMEKHBIX TPEIMETOB U MTPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4. B ocHOBHO
HIKoJIe Y4eOHBIN MaTeprall TpyNIHUPYETCs BOKPYT palllOHABHBIX BbIpaXXeHHU. Anredpa JeMOHCTPUPYET
3HaYeHNE MaTEMaTUKHU KaK sI3bIKa JIJIs1 TOCTPOEHUSI MAaTEMAaTHYECKUX MOJIeliel, ONMCcCaHus MPOIIECCOB U
SIBJICHHI peabHOTO MUpa. B 3amaun o0yueHust anredpe BXOIIT TaKKe TalbHEHIIee Pa3BUTHE
ITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHHSI Kypca MHPOPMATHKH, U
OBJIaJICHUE HaBbIKaMU JETYKTUBHBIX paccyxeHuil. [[peoOpa3zoBanuie CHMBOIBHBIX (POPM BHOCUT CBOM



cnenuuUecKil BKJIaJ B pa3BUTHE BOOOPaXKEHUsI, CTIOCOOHOCTEN K MaTeMaTUHYECKOMY TBOPUECTBY.

Copepxanne GyHKIMOHATBEHO-Tpa(QUUECKON TMHUY HallEJICHO Ha MOJIyYeHUe IIKOJIbHUKAMU 3HaHU 0
GYHKIMAX KaK BaKHEHWIIEH MaTeMaTH4eCKOW MOJIEH JIJIsl ONMCAHUs M HCCIIeI0BaHuUs pa3HO 00pa3HbIX
MIPOLIECCOB U SIBJICHUI B pupoe u odiecTse. M3ydeHne 3Toro Marepuaia Cioco0CTBYET Pa3BUTHIO Y
00y4aromuxcsi yMEHHS HCIOIb30BaTh PA3IMYHbIC BHIPA3UTEIIBHBIC CPECTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, rpaduueckrue, BHOCUT BKJIaJ B POPMUPOBAHKE IIPEICTABICHUN O POIIU
MaTeMaTUKH B Pa3BUTHH LUBUIN3ALUU U KYIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CorytacHo yueOHOMY IIJIaHy B 8 KJIacce u3ydaercs yaeOHbIN Kypc «Anredpay», KOTOPhIH BKIOYAET
CJIETyIOIIE OCHOBHBIE pa3zelibl cojiepikanus: «Huca U BeIYUCICHUS Y, «ANTre0paniecKre BRIPaKeHU,
«YpaBHEHUS U HEPABEHCTBAY, «DyHKIMKMY. YUEOHBIN TJ1aH HA H3yUYeHUE anreOphl B 8 Kilaccax OTBOJIUT 3
y4eOHbIX Yaca B Henenmto, 102 yueOHbIX yaca B TOJI.



COJEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

Yucia v BBIYHCTIEHUA

KBanpatuslii kopens u3 yncia. [lonstue 06 uppannoHaabHOM ducie. JlecaTuaHble TPUOIIKEHIS
UppanroHaIbHbIX yrcen. CBoicTBa apu(METHUECKUX KBaAPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN M BHIYMCIICHUSAM. JleliCTBUTENbHBIC YUCIIA.

CreneHs ¢ LICJIBIM MTOKa3aTeieM U e€ CBOICTBA. CTaHI[apTHaH 3a11MucCh 4ucjia.

Anredpanyeckue BbIpakeHU s

KBanpathblii TpéxuiieH; pa3okeHue KBaJpaTHOTO TPEXUIeHA Ha MHOKUTEIIH.
Anrebpandeckas aApoos. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiokeHue, BBIYUTAHHE,
YMHOXEHHeE, JelieHne anredpandeckux apobeii. PanimonanbHbIe BRIpOXKEHUS U UX TpeoOpa3oBaHUeE.

YPaBHeHI/IH N HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMyna KOpHEW KBagpaTHOTO ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHMM, CBOAAIIMXCS K IMHEHHBIM U KBaipaTHbIM. [IpocTeiiiue qpoOHo-palinoHaIbHble ypaBHEHHUS.

I'paduueckas uHTEpIIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHEHUH C IByMsI
nepeMeHHbIMU. [IpuMeps! peleHns CuCTeM HEJIMHEWHBIX YPAaBHEHUN € JByMS IIEPEMEHHBIMMU.

Perienue TeKCTOBBIX 33124 alNredpanyecKuM crocoooMm.

YucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 01HOM epeMEHHON. PaBHOCUIIBHOCTH HEPABEHCTB.
JInnelinble HEpaBEHCTBA C OAHOM IIepeMeHHON. CHCTEeMBbl TMHENHBIX HEPABEHCTB C OJHOM EPEMEHHOM.

DOyHKIUUHA

[Tonsitue pynkmuu. O61acTh ONpeieNICHUsT U MHOKECTBO 3HaYeHUH GyHKIUU. CIocoObI 3a/1aHUs
GyHKIMIHA.

I'paduk pynkuun. Yrenue cBoicTB pyHKIMH 110 €€ rpaduky. [Tpumeps! rpadgukoB QyHKIMA,
OTpaXaIOIIKX pealbHbIE MPOIECCHI.

@OyHKIMH, OTUCHIBAIOLINE MTPSMYIO U 00paTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX TPaQUKH.
Oynxkmpny = X2,y = x%, y=Vx, y= IxL

I'padnueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHUH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «ANTre0pbl» T0JKHO 00ecTiednBaTh JOCTHKEHHE Ha YpOBHE OCHOBHOT'O OOIIET0O
00pa30BaHus CIEIYIONNX JIMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMBbI yUeOHOT0 Kypca «AJredpay» XapakTepu3yrTCs:

IlaTpuoTnyeckoe BocIUTAHUE:

MIPOSIBJICHUEM HHTEpEca K MPOIIJIOMY M HACTOSIILIEMY POCCUICKOM MaTeMaTHKH, IICHHOCTHBIM OTHOIIIEHHUEM
K TOCTHXKEHHUSM POCCHUICKUX MaTeMaTUKOB U POCCUIICKON MaTeMaTH4eCKON IIKOJIbI, K UCIIOIb30BAHUIO ATHX
JOCTHKEHHH B IPYrUX HayKax U MPUKIAAHBIX cepax.

I'paxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpaskIaHNHA U Peali3allii €0 MpaB, IPEICTABICHUEM O
MaTEeMATHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYP TPAKIAHCKOTO
o0b1ecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJICHUIO ATHYECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYCCKUM IMPUMEHCHHEM JOCTHKCHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJb- HO-ITHICCKHX
MIPUHIIAIIOB B ICATEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHUH MTPAKTUUYECKUX 33a]]a4 MaTeMaTH4YeCKON HalpaBIeHHOCTH,
OCO3HAaHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUS Ha MPOTSHKEHUU BCEH KU3HU JIJISl YCIIEIIHOM
po(heCCHOHATILHOM JISATEIILHOCTH U PA3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM HHIUBHIYAILHON TPACKTOPUU O0PA30BAHMS U KU3HESHHBIX ILIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN.

JcTeTH4YecKoe BOCIMTAHUE:

CHOCOOHOCTBIO K OMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMaTUUECKUX 0OBEKTOB, 3a/aY,
peleHui, pacCyKICHHI; YMEHHIO BUAECTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHMUSL:

OpHUEHTAIIHEeH B EATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPO/BI U 00IIeCTBa, TOHUMAHUEM MaTeMAaTUYECKON HAYKH KakK
chephl YeITOBEUECKOM IeATeNIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH IS PA3BUTHS [TUBUITU3AIINH;

OBJIAJICHUEM SI3BIKOM MaTe€MaTHKHU U MAaTEMAaTUYECKON KYJIbTYPOU KaK CPEeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH MCCIICIOBATEIHCKON ACSTEIHHOCTH.

du3unyeckoe BOCNUTaHUe, POPMHPOBaHNE KYJIbTYPbI 310POBbS U IMOIHOHAIBLHOI0 0J1ar0NoJyYHsi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUYECKIE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbsI, BEEHUS 37J0POBOTO
o0pas3a kU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTNIBIXA, peryisapHas Gusndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K TpaBa
JIPYroro 4yeaoBeKa.

JK0JI0THYeCKOe BOCIIUTAHHUE:

OpHEHTAIlMel Ha TPUMEHEHHE MaTeMaTHISCKUX 3HAHUIA JUIS PEIIeHUs 33a/1a4 B 00JIaCTH COXPAaHHOCTHU
OKpYKaroIlel Cpe/ibl, MIIAaHUPOBAHUS MOCTYIKOB U OIIEHKH MX BO3MO>KHBIX TTOCTIEACTBUN IS OKPYXKAIOIIEH
Cpelbl;

OCO3HaHUEM TJI00ATILHOTO XapaKTepa IKOJIOTUUECKHUX MTPOOJIEM H IMTyTEH UX PEIICHHS.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBalOlIHe AJANTANNI0 00y4alo1Ierocsi K U3MeHAI0ImMuMCs
YCJOBHUSIM COUMAIBLHOM ¥ IPUPOIHOM Cpe/bl:

— TOTOBHOCTHIO K JIEHCTBHUSAM B YCIIOBUSX HEONPEACIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH



KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
pUOOpETaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OTIbITa IPYTUX;

— HE00X0AUMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMYTUpOBaTh UICH, TOHATHS,
THIIOTE3BI 00 0OBEKTaX U SIBIICHUX, B TOM YHCIIE paHEee HE U3BECTHBIX, OCO3HABATH JIC(UIIUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHUPOBATH CBOE Pa3BHUTHE;

— CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAILIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYITHPOBATH
Y OLICHUBATh PUCKU U MOCIIEJCTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOSHHS ITPOrpaMMBI Y4eOHOT0 Kypca «Aredpa» XapakTepu3yroTcs

OBJIAZICHUECM YHUBEPCAIbHbIMU RO3HA6AME/IbHbBIMU 061/76‘7’]’1614}1]1/114, YHUBEPCA/IbHOIMU KOMMYHUKAMUGHbBIMU

OeticmeusAMU U YHUBEPCANbHbIMU PESYIAMUBHBIMU OeUCTNEUIMU.

1) Vhusepcanvhvle noznasamenvhsle delicmeus obecneuusarom Gopmuposanue 6a308bix KOSHUMUBHBIX

npoyeccoe 06yttai0u;uxc;z (OCGO@HH@ Memooo8 No3HAHUS OKpyatcarnweco mupa, NPUMEeHERUE J102UYEeCKUX,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBrble Jloruueckue geiicTBUsA:

— BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKU MaTEMAaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOIIEHUN MEXy MOHATUAMU; (POPMYJIMPOBATH ONPE/CIICHUS IOHITUI; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

— BOCIIPUHHUMATh, (GOPMYITUPOBATh U NPE0OPa30BLIBATE CYXKJICHUS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

— BBISABJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U IPOTUBOPEUHS B paKTax, JaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; Ipe/iaraTh KPUTEPUU JJIsl BBISIBIIEHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUH;

— JACJIaThb BbIBOABI C HUCIIOJIb30BAHNUEM 3aKOHOB JIOTUKH, JECAYKTUBHBIX U HHAYKTHBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa3buparh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIEHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO HECIIOXKHBIE I0KA3aTeNIbCTBA MAaTEMATHYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOANTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATh COOCTBEHHBIE PACCYKACHUS;

— BBIOMpATH CIIOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHUS,
BbIOMpPATh HanbosIee MOAXOAAINNA C YIETOM CAaMOCTOSATENLHO BBIIETIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCKe JeiCTBUA:

— HCIIOJIB30BAThH BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1IO3HAHU, (I)OpMYJ]I/IpOBaTB BOIIPOCHI,
(pI/IKCI/Ip}IIOH_II/IC poTUBOpPCUHUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBATH UCKOMOC U JTAHHOC,
(bOpMI/IpOBaTB THUIIOTE3Y, apryMCHTUPOBATL CBOIO MTO3UIINIO, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
HCCJICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy CO0Oi;

— CaMOCTOSTENbHO (POPMYITHPOBATh OOOOIIEHHS U BHIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO



HAOJTIOICHUS, HCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011ICHMI;

— HPOTHO3UPOBATH BO3MOXKHOC pa3BUTUC IPOLIECCA, a TAKIKC BBIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BUTHU B HOBLIX YCIIOBUAX.

Paborta ¢ nndgopmanmeii:

— BBIABJISITHD HEAOCTATOYHOCTh U I/I36BITO‘-IHOCTB I/IH(i)OpMaL[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JUIA peI_HeHI/ISI
3a/1a4u;

— BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PASITUYHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

— BBIOUpAaTh GOPMY MpeACTaBICHUS HHPOPMALIMN U WILTIOCTPUPOBATH pelIaeMble 3a/1a41 CXeMaMH,
JrarpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLICHUBATh HAJIEKHOCTh MH(POPMAIUH 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM W
chOpMYyITUPOBAHHBIM CAMOCTOSATEIHHO.

2) VHhusepcanvhvle KOMMYHUKAMUGHBLE OClcmEUsl 00eCnedusam chopmMuposanHoCns COYUAIbHBIX
HABIKO8 00YUAIOWUXCAL.
Oomenmne:

— BOCIpHUHUMATH U (1)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMHU U LECTIAMU O6HICHI/I$I;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOXO TOYKY 3PpCHUS B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

IMOsACHCHUA 110 X0y PCIICHUA 3ada4i, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ PE3yabTaT,

— B X0I€ O6cy)K,I[€HI/IH 3a1aBaTh BOIIPOCHI 11O CYIICCTBY O6CY)KI[aCMOI71 TCMBI, HpO6JI€MLI, pemaeMoﬁ
3ala4y, BbICKA3bIBATb UACHU, HALICJIICHHBIC HA IMTONCK PCHICHUS; COIIOCTABJIATH CBOU CYKACHUA C
CYXKACHUAMU NPYTHUX YHACTHUKOB Aualiora, 06Hapy>I(I/IBaTB pas3jiniuue u CXoACTBO HO3HHHﬁ; B
KOppCKTHOﬁ (l)opMe q)OpMy.TII/IpOBaTB pasHOrIaCusl, CBOU BO3PAKCHUA;

— TMPEACTaBIATh PE3YIbTAThI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHMS], IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YYETOM 3a]1a4 MPE3EHTAlMU U 0COOEHHOCTEN
ayJTUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPEUMYIICCTBA KOMaHIHOH 1 I/IH,[[I/IBI/I,[[yaHBHOfl pa6OTBI I[IpUu pCHICHUHN
y‘{e6HLIX MAaTCMAaTHYCCKUX 3a1a4,

— MPUHUMATH [IeJTh COBMECTHOM JISATSIIBHOCTH, TUTAHUPOBATH OPTaHU3AINI0 COBMECTHON PabOTHI,
pacnpenensaTh BUABI paboT, T0roBapuBaThCs, 00CYKIATh MPOIECC U pe3yJabTaT padboThl; 00001IaTh
MHEHHS HECKOJIBKUX JIOJICH;

— Y4acTBOBAaTh B IPYNIOBBIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
np.);

— BBIIIOJIHATE CBOIO YaCThb pa60TBI U KOOPAUHHUPOBATH CBOU JIENCTBHUSA C APYTUMHA YICHAMU KOMAaHbI;

— OILIEHUBATh KauY€CTBO CBOET0 BKJIAJa B OO MPOAYKT IO KPUTEPUAM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pezyrisamugnsle oeticmaus 06ecneuusam Gopmuposanue CMolC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:



CaMOCTOSATENILHO COCTABIISATH IUIaH, AJITOPUTM PEIICHHS 3a7a9u (WIH €T0 YacTh), BRIOUPATh CII0c00
pelIeHust ¢ y4ETOM HMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIINH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA MMpoLecca U pe3yJibTaTa pECIICHUSA
MaTeMaTHIeCKOMI 3aJa4u,

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3aa41, BHOCUTb KOPPEKTUBHI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€J'IBCTB, HElfII[CHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTeﬁ;

— OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIeATEIbHOCTH OCTABICHHOM 1IeJIU U YCIOBUAM, OOBSCHATh
MPUYMHBI TOCTHKEHUS WM HEOCTIKECHUS 1IEJIH, HAaXOAUTh OIMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenue yueOHOTO Kypca «Anredpa» 8 Kiiacc JOJKHO 00€CTIeunBaTh TOCTUKEHUE CIETYIOITUX
MIPEIMETHBIX 00Pa30BaATEIBHBIX PE3YJIBTATOB:

Yuciaa 1 BLIYUCTICHUA

Hcnonp30BaTh HAvaabHBIE IPEICTABICHUS O MHOXECTBE JECHCTBUTEIIBHBIX YMCEN Ul CPaBHEHUS,
OKpYIJIEHUS U BBIYMCICHUN; H300paXaTh AEUCTBUTEIbHBIC YUCIA TOUKAMU Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHATH NOHATHE apUPMETUUECKOT0 KBAAPATHOTO KOPHSI; HAXOAUThH KBaJpaTHbIE KOPHU, UCIIOJIb3Ys
IpU HEOOXOAUMOCTH KaJIbKYJISATOP; BHIIOIHATH IPe0Opa30BaHUs BBIPAXKECHUHN, COAEPIKALINX KBapaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucy OOJBIIMX W MAJTBIX YUCEIT ¢ TIOMOIIBIO IECATHYHBIX qpo0eit u creneneit uncna 10.

AuredpanyecKkne BbIPpaKeHHs

[TpuMeHATH MOHATHE CTENEHHU C IIETIbIM MI0Ka3aTeNIeM, BBIIIOIHATH IPe0Opa30BaHus BhIPAKEHHH,
COZIEpIKAIIMX CTEIEHHU C LEIbIM ITI0KA3aTEIEM.

BbINonHATE TOX1ECTBEHHBIE TPe0OpPa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUH HA OCHOBE MpaBWII AEUCTBHM
HaJl MHOTOWJICHAMH U aJreOpandyecKuMu IpoOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIN.

[IpumensTh npeoOpa3oBaHMsl BbIpaKEHUHN AJIs1 PELICHUS pa3IMYHbIX 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX

IIPEMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUS H HepaBeHCTBa

Pemarp nuHeiiHbIe, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHHUS], CBOASAILIUECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBoauTh MpoCTENIINE NCCIIEI0OBAaHUS YPABHEHUI U CUCTEM YPABHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux MpecTaBleHu (YyCTaHABIMBAaTh, UMEET JIU YpaBHEHUE WU CUCTEMa ypaBHEHUHN pellIeHus,
€CJIM UMEET, TO CKOJIBKO, U Ip.).

[lepexoauTh OT cIOBECHOM (HOPMYITHUPOBKH 33/1a4H K €€ anredpandeckoil Mo/Iet ¢ MOMOIIbIO COCTABICHHS
YPaBHEHHUS WM CUCTEMbI YPaBHEHHM, HHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 33]1a4H
MIOJIyYEHHBIN pe3yJIbTaT.

IIpuMeHsITh CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIs1 CPAaBHEHUS, OLIEHKH; pEIIaTh JMHEWHbIE HEPAaBEHCTBA C
OJTHOW TIEPEMEHHOM U MX CHCTEMBI; 1aBaTh TpapHUUECKyI0 MILTIOCTPAIIMIO0 MHOXKECTBA PEILICHUI HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.



DOyHKIUHA

[ToHMMAaTh M HCTIONB30BaTh ()YHKIIMOHAIBHBIC TOHSTUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHUS),
OTIpeNeNATh 3HaYeHUe (PYHKIMH 10 3HAYCHHUIO apryMEHTa; ONPEeIIsATh CBOMNCTBA (YHKIIMHU TI0 €€ TpaduKy.

CtpouTts rpaduKu sIeMeHTapHbIX GyHKIHiT Buaa y = K/X , y = X2, y= X3, y=Vx, y= IxI; onucsiBath
CBOWCTBa YHCIIOBOH (yHKIHH 10 e€ rpaduky.



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaunMeHoBaHHe pPa3/1eJIOB U TeM NPOrPaMMbI KosmmuecTBo YyacoB Jara Buas! e TeabHOCTH Buasl, gopmbr | DirekTpoHHBIE
n/n H3y4eHHs KOHTPOJISI (uucgpoBbie)
BCEro | KOHTPOJIbHBIE | NPAKTHYECKHE o6pazoBaTebHbIe
padoTsl padoTsl pecypcsl
Pa3gen 1. Yncaa u Bbruuciaenusi. Kagparubie KopHu
1.1. | KBaapatHslii KOpeHb U3 YHCIIA. 1 0 0 DopMynupoBaTh ONpeJIeNICHUE KBaIPATHOIO KOPHSI M3 YUCIa, Vernsiii onpoc; | https://resh.edu.ru/
apH(METHICCKOr0 KBaAPATHOTO KOPHS;
1.2. | Tonstre 00 MppaLMOHAILHOM YHCIIE. 1 0 0 TIpuMeHATH Oneparyio H3BJICUCHUS KBAIPATHOTO KOPHS U3 YHCIIA, HCIIOIB3YsI VYernsrii onpoc; | https://resh.edu.ru/
[PU HEOOXOAUMOCTH KaJIbKYJIISITOD;
1.3. | JecsiTu4uHbIe MPUOIIDKECHASI HPPALIHOHATBHBIX THCEIL. 2 0 0 OueHNBATh KBaAPATHEIC KOPHH LIEJIBIMU YHCIIAMHU U ACCATUIHBIMHA IPOOSMH; JluxTant; https://resh.edu.ru/
1.4. | [leficTBuTeNnbpHbIE YUCIIA. 1 0 0 OreHHUBaTh KBa/IPATHBIE KOPHH LIEJBIMU YUCIIAMHU U JICCATUYHBIMH IPOOSIMHU; ITuchMeHHBIH https://resh.edu.ru/
KOHTPOJIb;
1.5. | CpaBHeHHE ICHCTBUTEIBHBIX YHCEIL. 2 0 0 CpaBHUBATH U YIIOPSAA0YMBATh PALIHOHANILHBIE H HPPAIIMOHAJIbHbIE YHCIIA, CamoolieHKa ¢ https://resh.edu.ru/
3aIMCaHHBIC C IIOMOMIBIO KBaIPATHBIX KOPHE; HCIOJIB30BaHUEM
«OrneHouHoro
JHCTay;
1.6. | Apudmernyeckuii KBaapaTHbIi KOPEHb. 1 0 0 CpaBHHUBATH M yIIOPSIIOYMBATH PALMOHAIBHBIC U HPPALIMOHAIbHBIC YHCIIa, Vernsrii onpoc; | https://resh.edu.ru/
3aMKMCaHHbIC C MOMOILBIO KBaPATHBIX KOPHEH;
1.7. | YpaBHenue Buja X2 = a. 2 0 0 HccnenoBats ypaBHEHHE X2 = @, HAXOAUTh TOYHbIE U TPUONMKEHHBIE KOPHU CamoolLieHKa ¢ https://resh.edu.ru/
npu a > 0; HCTIONIb30BAaHUEM
«OrneHouHoro
JIHCTaY;
1.8. | CaoiictBa apudpmeTHyecKuX KBaAPATHBIX KOPHEH. 2 0 0 Jloka3sIBaTh CBOMCTBA apr(h)METHUCCKUX KBAIPATHBIX KOPHEH; TPUMEHSTh HX IIncemeHHBIH https://resh.edu.ru/
ULt IpeoOpa3oBaHms BBIPaXKECHHH; KOHTPOJIb;
1.9. | IIpeoGpa3oBaHKe YUCIOBBIX BBIPAKCHHUIA, CO teprkammx | 3 1 0 BeinonHsaTh npeo6pa3oBaHus BEIPAXKEHHH, COAEPXKAIMX KBAaAPATHIE KOPHH. JIvKTaHT; https://resh.edu.ru/
KBaJpaTHbIE KOPHH BsIpaxaTh IIePeMEHHBIC U3 TE€OMETPUYECKHUX U PU3HICCKUX HOPMYIT;
HWroro no pazaeny 15
Pazzen 2. Yucia u BorunciaeHusi. CTeneHs ¢ HeJbIM IOKa3aTeeM
2.1. | CreneHb C 1EIbIM I0Ka3aTEIICM. 2 0 0 DOpMyJIUPOBATH ONPEICIICHUE CTEIICHH C LISJIbIM [T0KA3aTeIIeM; VYerusiii onpoc; | https://resh.edu.ru/
2.2. | CrangaprHasi 3aIMCh YKCIIA. 2 0 0 TIpencraBnsaTh 3aruck GONBIINX M MaJIBIX YHCEN B CTAHIAPTHOM BUJIE; ITuceMenHbIi https://resh.edu.ru/
KOHTDOJIB;
2.3. | Pa3mepsl 06bEKTOB OKpY’KaroIiero Mupa (ot 1 0 0 DOpMyYIIHPOBATH, 3aIIHCHIBATH B CAMBOJIHYECKOM (POpME M MILTIOCTPUPOBATH CamooreHka ¢ https://resh.edu.ru/

JIIATEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHUPE.

DJIEMEHTAPHBIX YaCTUL[ 10 KOCMHUYECKUX O6’beKTOB),

IpuMepaMu CBOMCTBA CTCIICHHU C LIEJIBIM TI0Ka3aTeyIeM,

HCIIOJIh30BaHUEM
«OneHouyHoro
JTUCTAY;




2.4.

CBOCTBa CTEIICHH C IISJIBIM ITOKa3aTeJIeM

TIprMeHsTH CBOWCTBA CTEIICHH JUIS IIPe0OPa30BaHMs BhIPAYKCHHH,
COZIEPIKAIIMX CTEIICHH C LIEJIBIM ITOKa3aTeleM;

KonrponbHas
pabora;

https://resh.edu.ru/

Hroro no pazaeny
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Paznen 3. AunreGpanyeckue Bbipazkenusi. KBajapaTHblii Tpéxuiien

3.1. | KBagpaTHslii TpEXUICH. 2 Pacnio3naBath kBagpaTHBIN TPEXUIICH, yCTAHABINBATH BO3MOXKHOCTD €TO Vernsiii onpoc; | https://resh.edu.ru/
Pa3NOKCHNUS HA MHOXKUTEIIH;

3.2. | Pa3noxxeHue KBaApaTHOrO TPEXUIICHA HA MHOKUTEIU 3 PacknanpiBaTh Ha MHOYKUTEIH KBaJIPaTHBIN TPEXWIEH C HEOTPULIATEIbHBIM IIncbmMeHHbIH https://resh.edu.ru/
JIUCKPHUMHHAHTOM; KOHTPOJIb;

Wroro no pazgeny 5

Pa3znen 4. AnredGpanyeckue BbIpazkeHUsl. AireGpanveckasi 1poonb

4.1. | Anrebpandeckast 1po0b. 1 3anuchIBaTh anreOpanuecKue BHIPAKCHUS, Verusiii onpoc; | https://resh.edu.ru/
4.2. | domycrimblie 3HaueHHs IEPEMEHHBIX, BXOSIINX B 2 Haxonutb 061aCTh ONpe/IeIIeHUsI PALMOHAIBHOTO BEIPAXKEHNUS; TTuchMeHHBbIH https://resh.edu.ru/
anreOpanyecKie BhIPaKEHNsI. KOHTPOJIb;
4.3. | OcHOBHOE CBOMCTBO aire6panvecKoi Apoou. 2 DopMyIHPOBAaTH OCHOBHOE CBOMCTBO are0pandeckoii 1poOH i IPUMEHSTh ITuceMeHHBII https://resh.edu.ru/
ero Juist mpeobpazoBaHust Apodeii; KOHTPOJIB;
4.4. | Cokpaienue npoGeii. 2 DOopMyJIUPOBATH OCHOBHOE CBOMCTBO aire0panveckoii Jpoou U IPUMEHSITh CaMoolLIeHKa ¢ https://resh.edu.ru/
ero Juisi npeodpazoBaHust Apodei; HCIIOJIb30BAaHUEM
«O1eHoYHOro
JIHCTaY;
4.5. | Cnoxenue, BBIMUTaHUE, yMHOKCHHE U ICJICHNE 5 BbInonHsTh IeHCTBHS € anrebpandecKiuMH ApoOsMH; JlukTaHT; https://resh.edu.ru/
anreGpanyecKux Apodei.
4.6. | Ipeobpa3zoBaHue BbIpaXKEHMIT, COACPIKALLINX 3 TIpuMeHsTh peoOpa30BaHusl BBIPAKCHHIA 1UIsl pELICHNUS 3314 CamoolLieHKa ¢ https://resh.edu.ru/
anrebpanyeckue IpooH. HCIIOJIb30BAaHUEM
«OLeHoYHOro
JICTaY;
Wroro no pazaeny 15

Pa3nen 5. YpaBuenus u nepapencrsa. KBajgpaTnbie ypaBHeHust

5.1. | KBagpaTHOE ypaBHEHHE. 1 PacniosnaBaTh KBaipaTHbIEC yPaBHCHHUS; VYerusiii onpoc; | https://resh.edu.ru/

5.2. | HenonHoe KBagpaTHOE ypaBHEHHUE. 2 3anuceiBaTh HOPMYILy KOPHEH KBaJIPAaTHOTrO yPaBHEHHUs!; PEIIATh KBaPaTHbIC JIuKTaHT; https://resh.edu.ru/
YPaBHEHHSI — IIOJIHBIC U HEIIOJIHBIC;

5.3. | ®opmyna KopHEi KBaApaTHOTO ypaBHEHUSL. 3 PemmaTe ypaBHeHus1, CBOJAIIMECS K KBaIPATHBIM, C TIOMOILIO ITuceMeHHbII https://resh.edu.ru/
peodpa3oBaHMl M 3aMEHOM NIEpEeMEHHOM; KOHTPOJIB;

5.4. | Teopema Buera. 2 HaGuro1aTh 1 aHAJIM3UPOBATH CBSI3b MEXK/Ly KOPHAMHU M KO3 GHIIEHTaMI VYerusiii onpoc; | https://resh.edu.ru/
KBaJPAaTHOTO YPaBHEHUS;

5.5. | Pemenue ypaBHEHHMIT, CBOAAIINXCS K KBaJAPATHBIM. 2 Pemiath ypaBHEHH, CBOISIIHECS K KBaJPaTHBIM, C IIOMOMIBIO VYernsiii onpoc; | https://resh.edu.ru/

peoOpa3oBaHM U 3aMEHOW NIepEeMEHHOM;




5.6. | Ilpocreiimme ApoOHO-palHOHaIbHbIE yPaBHEHHSI. 2 3HaKOMHTHCS C HCTOPUEH pa3BUTHS alireOphl; TTuceMeHHBII https://resh.edu.ru/
KOHTPOJIB;
5.7. | PemieHune TEKCTOBBIX 33/1a4 C IIOMOILbIO KBaJPATHBIX 3 Pemath TEKCTOBBIE 3aja41 aNreOpanueckuM CiocoOOM: MEPEXOIUTh OT CamooLeHKa ¢ https://resh.edu.ru/
YpaBHEHUIT CJIOBECHO# ()OpPMYIMPOBKH YCIIOBHS 331a4H K aIreOpanieckoi MOAeNH MyTéM | HCHOJIb30BaHUEM
COCTaBJICHUSI yPAaBHEHHUS; PEIIATh COCTABICHHOE YPAaBHEHHUE, «O1eHOYHOTO
HMHTEPIPETHPOBATH PE3yJIbTAT; JIHCTaY;
Wroro no pazzaeny: 15
Paznen 6. YpaBHenusi u HepapencTBa. CucreMbl ypaBHeHU
6.1. | JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €TI0 3 Pacnio3naBath JInHeHHbIE YpaBHEHUS C IBYMsI IEPEMEHHBIMU; VYerusiii onpoc; | https://resh.edu.ru/
rpadMK, IpUMEpbl PELICHNs] YPaBHEHHI B LIEIIbIX
YHCIax.
6.2. | Pemenue cucteM ABYX JIMHEHHBIX YPaBHEHU C IBYMsI 3 PemaTe cucTeMsl IBYX TMHEHHBIX YpaBHEHUII C IBYMsI IEpEMEHHBIMU ITuceMenHbII https://resh.edu.ru/
TICPEMEHHBIMH. MOACTAHOBKOM M CIIOXKCHUEM; KOHTPOJIB;
6.3. | IIpuMepsl pelieHHs] CHCTEM HEMHEHHBIX YPaBHEHHA € 2 Pewath npocTeiiie CUCTEMBI, B KOTOPBIX OJJHO U3 yPaBHEHUI HE SIBIISIETCS CaMoolLIeHKa ¢ https://resh.edu.ru/
JIByMsI IEPEMECHHBIMH. JINHEHHBIM; HCIIOJIb30BAaHUEM
«O1eHouHOoro
JIICTaY;
6.4. | I'padmueckast HHTEPIPETALIUS yPAaBHEHHS C ABYMS 2 TIpuBoAUTH rpa)MIECKY IO MHTEPIPETALUIO PEIICHHUS YPABHEHUS C IBYMS Ipaktuyeckas https://resh.edu.ru/
TIEPEMEHHBIMH ¥ CHCTEM yPaBHEHHMIA C IBYMs MIEPEMEHHBIMHU ¥ CUCTEM YPAaBHEHUI C ABYMsI IEPEMEHHBIMH; paborta;
TICPEMEHHBIMH.
6.5. | Pemenue TEKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM 3 Perarth TeKCTOBBIC 331841 AIITeOPaniecKUM CII0COO0M; CaMOOlLIeHKa ¢ https://resh.edu.ru/
ypaBHEHH HCIIOJIb30BAaHUEM
«OLeHoYHOro
JIICTaY;
Hroro no pazaemny: 13
Pa3znen 7. YpaBuenus u Hepapenctsa. HepaBencrsa
7.1. | YucnoBble HepaBEHCTBA M MX CBOWCTBA. 2 DopMynmpoBaTH CBOHCTBA YUCIIOBBIX HEPABEHCTB, MIUTFOCTPHPOBAThH UX Ha Verusiii onpoc; | https://resh.edu.ru/
KOOPAMHATHOM MPSIMOH, TOKa3bIBaTh ANreOpanyecKH;
7.2. | HepaBeHCTBO C OIHOI IEPEMEHHOM. 2 TIprMeHsITh CBOICTBA HEPABCHCTB B XO/IC PELLICHHS 3a/1a4; TTuchMeHHBbIIH https://resh.edu.ru/
KOHTPOJIb;
7.3. | JluneiiHble HepaBEeHCTBA C OJIHOM IIEPEMEHHON U UX 3 Pemars nuHelHbIC HEpaBeHCTBA C OJJHOM IEPEMEHHOM, N300pakaTh pelIeHne JlnkraHT; https://resh.edu.ru/
pelieHue. HEpaBEHCTBA Ha YUCIIOBOM MPSIMOIi;
7.4. | CucTembl TMHEHHBIX HEPABEHCTB C OHOM IEPEMEHHOI 3 Perars JMHEIHBIC HEPABEHCTBA C OHOM IEPEMEHHOM, H300paXkaTh PEIICHHE IpakTuyeckas https://resh.edu.ru/
U UX pelICHue. HEPAaBEHCTBA HA YUCJIOBOH MPSIMOi; pabora;
7.5. | M3o0paxkeHune penieHus IMHEHHOT0 HEPaBEHCTBA M KX 2 Pemars cucreMsl IMHEHHBIX HEPABEHCTB, H300pakaTh PEIICHHE CHCTEMBI CamoorieHka ¢ https://resh.edu.ru/
CHCTEM Ha YHCIIOBOW MPSMOii HEPaBEHCTB Ha YHMCIIOBOM MPSIMOM; HCIIONB30BaHHEM
«OrneHouHoro
JIHCTa;
HWroro no pazaeny: 12

Pa3nen 8. @ynkunn. OCHOBHbIE HOHSITHS




8.1. | IousTtHe QyHKIHH. 1 0 Hcnonp3oBaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTUIO H CHMBOJIHKY; VYerusiii onpoc; | https://resh.edu.ru/
8.2. | OGnacTb ONpeaeNeHUs U MHOKECTBO 3HAUCHHI 1 0 Bsrancisite 3HaueHust QYHKIMI, 3a1aHHbIX popMyamu (pi HeoOxoaumocTr | YerHslii onpoc; | https:/resh.edu.ru/
yHKIH. HCIIOJIB30BaTh KAJIBKYJIATOP); COCTABIIAT TAOIHIBI 3HAYCHUI (DYHKIHN;
8.3. | CriocoGsl 3amanust pyHKIHIA. 1 0 CTpouTh 110 TOYKaM rpaduku QyHKIHIT; TTuceMeHHBII https://resh.edu.ru/
KOHTPOJIB;
8.4. | I'paduk GyHKIHMN. 1 0 HccenenoBath nmpuMepsl rpaduKoB, OTPaXKAIOIIUX PealbHbIE MPOLECCH U JIMKTaHT; https://resh.edu.ru/
SIBIICHUS,
8.5. | CaoiicTBa QyHKIMH, UX OTOOPAKEHUE HA 1 0 Hcnonb30BaTh KOMIBIOTEPHBIE IPOTrPAMMBI JIJIsl ITOCTPOEHHS TpadUKOB CamoolieHKa ¢ https://resh.edu.ru/
rpaduxke (bYHKUUI 1 H3YYSHHS UX CBOUCTB; HCHOJIB30BaHUEM
«O1eHOYHOT O
JIHCTaY;
Hroro no paszneny: 5
Paznen 9. @ynkuun. YucjaoBbie pyHKIHN
9.1. | Urenue u moctpoeHue rpadukoB GpyHKIHA. 1 0 Haxomuts ¢ momorsio rpaduka GyHKIHHE 3HAUCHHE OTHOM 13 Verusiii onpoc; | https://resh.edu.ru/
paccMaTpUBaeMbIX BEJIMYMH 110 3HAYCHHIO IPYTOM;
9.2. | Ilpumeps! rpadukoB GpyHKIMH, OTpaKaroKX peaibHbie | 1 0 Pacrio3HaBath BU/Ibl H3y4aeMbIX QyHKIHI; CaMoolLIeHKa ¢ https://resh.edu.ru/
IPOLIECCHL. HCIOJIb30BaHUEM
«O1€HOYHOT O
JIMCTay;
9.3. | dyHKUUH, OIKCHIBAIONIME IPSIMYIO U 0OPaTHYIO 2 0 Haxozauts ¢ momolnsto rpaduxa QyHKINY 3HAaUCHUE OJHON U3 ITuceMeHHbII https://resh.edu.ru/
MIPOIIOPLIUOHANILHBIC 3aBUCUMOCTH, UX TPapUKH. paccMaTpUBAaEMBbIX BEJIMYUH 110 3HAYESHHIO IPYTOM; KOHTPOJIB;
9.4. | Tunepbona. 1 0 OnuchIBaTh XapakTep W3MEHEHHs OJJHON BEJIMYUHBI B 3aBHCUMOCTH OT TpakTuyeckas https://resh.edu.ru/
M3MEHEHHs IPYTOi; pabora;
9.5. | I'padux GyHKImEU Y = X2. 1 0 Hcnons30Bath GYHKIHOHATILHO-TpadHUECKUe TIPEACTaBIeH s 1uist pemienus u | [Ipakrudeckas https://resh.edu.ru/
HCCIICI0BAHNUS yPABHEHUI U CHCTEM yPaBHEHHIA; paborta;
9.6. | ®ynkuuuy =x2y =x3, 3 1 TIpuMensaTh LK(POBbIC PECyPChI st TOCTPOCHHUs IPaduKOB (yHKIIHMIA; BIIP; https://resh.edu.ru/
y=\x, y=lx|; rpaduueckoe peueHue ypaBHeHuii 1
CHUCTEM ypaBHEHMI
HWroro no paszeny: 9
Pasznen 10. IToBTOpenue u 0600eHne
10.1. | TToBTOpEHHE OCHOBHBIX MOHATHI 1 METOJIOB KypcoB 7 U | 6 1 OCyLIECTBIISITE CAMOKOHTPOJIb BBITIOIHAEMBIX ACHCTBHIT 1 CAMOIIPOBEPKY ITucsMeHHBIH https://resh.edu.ru/
8 Ki1accoB, 0000IIeHIE 3HAHMIA. pe3yJibTata BBIYHCIICHHUIA, TPeoOpa3oBaHuMil, TOCTPOCHHI; KOHTPOJIB;
Peath 3a1a4n U3 peanbHON XKU3HHU, IPUMEHSTh MATEMAaTHYECKUE SHAHUS JUTs1
peLIeHHUs 3a/1a4 U3 JPYTUX MPEAMETOB;
HWroro no pazaeny: 6
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INOYPOYHOE IINTAHUPOBAHMUE

perieHne

Ne | Tema ypoka KosnyecTBo 4acos Hara Buabl, popmbi
n/n U3y4YeHHUsl | KOHTPOJIsA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoThI padoThI
1. | IloBropenwue. [eiicTBus C 1 0 0 YcTHBIN ompoc;
MHOTOYJICHAMH
2. | IloBropenwue. JIuneitnbie 1 0 0 [TuceMeHHbIN
yYpaBHEHHS KOHTPOJTb;
3. |IloBropenue. TekcToBBIC 1 0 0 YcTHBIN ompoc;
3a/1a4M Ha JIMHEHHBIC
ypaBHEHHS
4. |IloBropenue. Jluneiinas 1 0 0 [TuceMeHHbIN
byHKIMSA KOHTPOJIb;
5. |IloBropenue. Cucremsl 1 0 0 YcTHBIN ompoc;
JIMHEWHBIX YPAaBHEHUN
6. |IloBropenue. TekcToBbIC 1 0 0 [TuceMeHHBIN
3a]]a4i Ha CUCTEMBbI KOHTPOJTb;
JMHEWHBIX YPaBHCHHI
7. | YucmoBble MHOXKECTBA 1 0 0 YcTHbIH ompoc;
8. | CpaBHeHue uncen 1 0 0 [TuceMeHHBIN
KOHTPOJIb;

9. | YucroBble MPOMEXYTKH 1 0 0 CamoorieHka ¢
WCTIOJIb30BaHHEM
«O11eHOYHOT O
JACTaY;

10. |Ilepeceuenus u 1 0 1 [TpaxTrueckas
00BbeTMHEHNS YHCITOBBIX pabora;
POMEKYTKOB

11. | CgoiicTBa HEpaBEHCTB 1 0 0 YcTHBIHN ompoc;

12. | CnoxxeHue U yMHOKEHHE 1 0 0 [TuceMeHHBIN
HEPaBEHCTB KOHTPOJIb;

13. | CnoxeHue u yMHOKEHHE 1 0 0 CamoorieHka ¢
HEPaBEHCTB IPH UCTIOJIb30BaHHEM
peLIeHUH 33124 «O1eHOYHOTO

JIMCTaY;
14. | JIuneiinble HEpaBEHCTBA 1 0 0 YcTHBIH o1poc;
15. |JIuneitabie HepaBeHcTBA U UX| 1 0 0 YcTHBI# ompoc;




16. | I'padmueckuii MeTOq [IpakTrueckas
pELICHHs JINHEHHBIX pabora;
HEPaBEHCTB
17. | Cucrembl HEpaBEHCTB [TucbmMeHHbIM
KOHTPOJIb;

18. | Pemenue cucrem HEpaBeHCTB Camoonenka ¢
UCIIOJIb30BaHUEM
«OLEeHOoYHOT0
JHCTaY;

19. | CoBOKYITHOCTH HEpaBEHCTB JlukTaHT;

20. | O6oOIIeHHE U KOHTPOJIb IO KontposnbHas
teme «JInHeiHbIe pabora;
HEPaBEHCTBA M UX CUCTEMBI»

21. | OmpeneneHue KBaapaTHOTO YcTHBIH o1poc;
KOpHS

22. | CpaBHEHHE KBaJpaTHBIX ITucbmMeHHbIH
KOpHEH ¢ IeTTbIMU YUCIIaMHU KOHTPOJIb;

23. | CBoiicTBa KBapaTHOTO CamoolieHKa ¢
KOpHS UCIIO0JIb30BaHUEM

«OLeHoYHOr0
JMCTaY;

24. | BelHeceHHE U BHECEHUE [TnceMenHbIN
MHOXHTEJIS TTO]T 3HAK KOPHS KOHTPOJIb;

25. | IIpeoOpa3oBaHue YMCIOBBIX [TuceMeHHBIH
BBIpaKEHUI CO 3HAKOM KOHTPOJIb;
KOpHS

26. |IIpeobOpazoBanue CamoorieHka ¢
OYKBEHHBIX BBIPAKEHHUN CO WCTIOJIb30BaHHEM
3HAKOM KOPHS «O1eHoYHOr0

JIACTaY;

27. |IIpeobpa3oBanue TectupoBanue;
OYKBEHHBIX BBIPAXKEHUH.

28. |IIpeobpazoBanue KonrponbHas
BBIPAXEHUI CO 3HAKOM pabora;

KOpHS
29. | CpaBHEHUE BBIPDAKEHHIA C 3auer;

KOpHSIMHU




30.

N3Bneuenne kBapaTHOTO

CaMooIIeHKa ¢

KOPHSI U3 OOJBIINX YHCENT HCII0JIb30BaHUEM
«O11€HOYHOT 0
JUCTaY,
31. | UppammonaibHbIe YKCIIa [TucbmMeHHbIM
KOHTPOJIb;
32. | O6001IIEeHHE U KOHTPOJIb IO KonTponbHas
TeMe «KBaapaTHbIil KOPEHb) pabora;
33. |lloHaTHe KBagpaTHOTO VYcTHBI onpoc;
ypaBHeHusa. HenomHbie
KBaJIpaTHbIC YPaBHEHUS
34. | Pemrenue KBaapaTHBIX IInceMeHHbIN
YpaBHEHUH METOJIOM KOHTpPOJIb;
BBIJICJICHUSI TIOJTHOTO
KBaJpara
35. | ®opmyna KopHei YcTHBI o11poc;
KBaJIPAaTHOTO YpaBHEHUS
36. | Pemrenue kBaapaTHBIX 3auer;
YpaBHEHUH 110
dbopmyie
37. | Pemenue KBapaTHBIX Y cTHBIN O1poc;
ypaBHEHUU
38. | TexcToBbIc 3amaun, JIuKTaHT;
pEIIaronIMecs: C MTOMOUIBIO
KBaJIPATHBIX YpaBHEHUU
39. | TexcToBnIe 3a1a4u, CaMoolieHKa ¢
pemIaronmecs ¢ TOMOIIbI0 HCIIOJIb30BAaHUEM
ypaBHEHUH. «O11€HOYHOTO
JUCTaY,
40. | PaznoxeHue KBaJpaTHOTO Y CTHBIN 01poc;
TpEXUieHa HA MHOKUTEIN
41. | Teopema Buera [IncemenHsIi
KOHTPOJIb;
42. | Teopema Buera. CamoolieHKa ¢
Ipnmenenue HCIIOJIb30BaHUEM
«O11€HOYHOT O
JTUCTaY;
43. | O60061IeHNE U KOHTPOJIb 110 Kontponbhas
teme «KBaapaTHbie pabora;

YpaBHEHUS»




44,

[TonsiTue panyoHanbHOU

YCTHBIN 01poc;

npobu

45. | IonsiTHE panMOHAIBHON YcTHbIi onpoc;
npobu. O6macTh
JOITYCTUMBIX 3HAUEHUN

46. | CokpalieHue palliOHATBHBIX ITuceMeHHEbIi
npoobei KOHTPOJIb;

47. | IIpuMeHeHHEe COKpaLCHUS IInceMeHHBIM
panMoHANTBHBIXIPOOEH KOHTPOJIb;

48. | CnoxxeHue U BBIYMTAHUE YcTHbIi onpoc;
paloHaIbHBIX IpoOeii ¢
OJINHAKOBBIMH
3HaMEHAaTEJSIMU

49. | CnoxxeHue W BBIYUTAHUE VY cTHBIN 01poc;
paluMoHaIBHBIX APoOeit ¢
pa3HBIMH 3HAMEHATEISIMU

50. |CrnoxeHue U BBIYUTAHHE [TuceMeHHBIN
paroHaIbHBIX IPOOEH. KOHTPOJIb;

51. | YMHOXeHHUE pallOHATBHBIX JIuKTaHT;
npoOei

52. | YMHOXeHHE palliOHaIbHBIX Camoonenka ¢
BBIPAXKCHHIH. HCIIOJIb30BaHUEM

«O11€HOYHOT O
JTUCTaY;

53. | JleneHwue parioHaIBHBIX [TuceMenHbII
pobeii KOHTPOIIb;

54. | HeticTBus C 3ayer;
paroHaIbHBIMU IPOOSIMU

55. | OGo0meHnne U KOHTPOJIb 1O Kontponbhas
Teme «ParnnoHaabHbIe pabora;
JpOOM»

56. |IloaroroBka K IMarHOCTUKE 3auer;

57. |IlpomexyTouHas TectupoBanue;
JINarHOCTHKA.
Tecr.

58. | [IpomexxyTouHas Kontponbhas
TMarHOCTHKA. pabora;
[IpoBepounas

pabora.




59.

[IpeobOpazoBanue

palMOHAIBHBIX BBIPAXKECHUN

YCTHBIN 01poc;

60. | IIpeoOpa3oBanue [TucbMeHHBbIH
BBIpaXKEHUI KOHTPOJIb;

61. | JIpoOHO-panmoHaIbHbIC YcTHbIl ompoc;
ypaBHEHHS

62. | Pemenue npoGHO- CamoolieHKa ¢
palMoOHAIBHBIX ypaBHEHUN UCIOJIb30BaHUEM

«OLEeHOYHOTO
JUCTaY;

63. | TekcroBbic 3aaun Ha YcTHBIN ompoc;
JIBUKCHHE

64. | TexcToBbI€ 3a74a4H 110 3auer;
TEYCHHIO U MMPOTUB TEUCHUS

65. | TekcroBbie 3aaun HA pabOTyY CaMooI11eHKa C

UCTIOJIb30BaHHEM
«O11€HOYHOTO
JHCTaY;

66. | Pemenue npo6Ho- Y CTHBIH ompoc;
paloHaIbHBIX YPAaBHEHUH U
3a/1a4, CBOJISIIIUXCS K HUM

67. |IlpeoOpa3oBanue CamoorneHKa ¢
BBIPQ)KEHUS, COJIEPIKAIIUX WCTIOJIb30BaHHEM
Jpodu ¢ «O11€HOYHOTO
UPPAMOHATEHOCTIMH JIACTaY;

68. | I[IpeoOpazoBanue [TuceMeHHBIH
BBIPAXEHUS, COAEPIKAIINX KOHTPOJIb;
Ipobu ¢
UPPAlMOHATFHOCTSMH B
3HaMeHareJse

69. | O6001IeHNE U KOHTPOJIb IO KonTponbHas
Teme «/IpobHo- pabora;
palrrioHaIbHBIC YPABHEHUS

70. | ®yHKIMYU 1 UX TpaPUKH YcTHBI o11poc;

71. | @yHKIUH U UX TPaQUKH. JIMKTaHT;
OO6nacth onpeneneHus u
00JacTh 3HAUCHUH.

72. | OyHKIIUH U UX TPaQHKH. TectupoBanue;
Brrurcnienue 3HaueHum
GyHKIMY, YTeHHE rpadUuKoB

73. | @ysakun {(x)=x"2 u YcTHbIl ompoc;

f(X)=x"3 1 ux rpapuxu




74. | Oynknusa f(x) = ax™2 u e [IpakTrueckas
rpaduk pabora;
75. | @ynkiuy f(x) = x"2+b u e [TucbmMeHHbIM
rpaduk KOHTPOJIb;
76. | dynkuy f(x) = (x-a)"2 u eé YcTHbIl ompoc;
rpaduk
77. | Oynkuus y = \frac{1} {x} u YcTHBIN O1Ipoc;
e€ rpadux
78. | OOparHas [IpakTrueckas
IPONOPIHUOHATBHOCTD U €€ pabora;
rpaduk
79. | @ynkuus f(x) = sqrt{x} u eé [IpaxTrueckas
rpaduk pabora;
80. | dynkuus f(x) = [x| u eé [TpakTuyeckas
rpaduk pabora;
81. | KycouHo-3a1aHHEIC 3auer;
byHKIIUN
82. | O0o0IEeHrEe U KOHTPOJIb 110 Kountponbnas
Teme «DyHKINH U UX pabora;
rpaduxm»
83. | OnpeneneHue CTENeHN ¢ YcTHBIH onpoc;
LEeJIBIM TIOKa3aTeneM
84. | CoiicTBa CTENEHHU C LETBIM IInceMeHHbIN
nokasaresieM KOHTPOJIb;
85. | UncioBsie BBIPAKECHHS, [TuceMeHHBIN
coJiep Kallie CTeneHb ¢ KOHTPOJIb;
LEeJIBIM TIOKa3aTeneM
86. | Anrebpanyeckue 3auer;
BBIPQ)KEHUS, COJIEPIKAIIIE
CTETICHb C LIEJTBIM
nokazaresem
87. | IIpeoOpazoBanue YcTHBIH onpoc;
BBIPa)KEHUSI, COJIEPKAIIUX
CTETIEHU
88. | CrammapTHBIi BUA 9rcia CamoolieHKa ¢
UCTIOJIb30BaHHEM
«OLEeHOYHOTO
JACTaY;

89. | OueHkH v PUKUIKU YcTHbIl ompoc;




90. | Pemenue 3amay Ha creneHs |1 0 3auer;
C LIEJIBIM TTOKa3aTelIeM
91. | O6o6menue u kouTposb o | 1 1 Konrponbnas
Teme «CTENeHb C ebIM pabora;
roKa3areseM»
92. | IloBTopeHwue. 1 0 YcTHBIH onpoc;
HepaBencrBa u
CHCTEMBbI HEPABEHCTB.
93. | IloBTOpeHue. 1 0 [TuceMeHHBIH
KBagparusie KopHU KOHTPOIIb;
94. |IloBTOpeHue. 1 1 KontponbHas
KBanpatHbie pabora;
ypaBHCHHSI.
95. |IloBTopenue. Pemenue 1 1 KontponbHas
3a1a4 pabora;
96. [[ToBTOpEHNE. 1 0 YcTHBIN ompoc;
KBanpatHblil TpéxuieH
97. | UroroBas padora3akypc 8 |1 0 [TucbMeHHBIH
KJjacca. 1 yacts KOHTPOJIb;
98. | Urorosas pabora3zakypc 8 |1 0 [TuceMeHHBIH
knacca KOHTPOJIb;
99. | Utorosoe noBTOpEHHE. 1 0 ITuceMenHbIN
OyHKIHUH. KOHTPOIIb;
100. | UToroBoe mMOBTOpPEHHUE. 1 0 [TuceMeHHBIH
Crenens. KOHTPOJIb;
101. | UtoroBoe noBTOpEHHUE. 1 0 3auer;
Anrebpanyeckue 1poOu.
102. | UtoroBoe moBTOpEHHE. 1 0 TectupoBanue;
JlpoOHO-palinoHanbHble
ypaBHEHHUS.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

Maxkaperues FO.H., Mungrox H.I'., HemikoB K.W. u apyrue; non pepakuueit TensikoBekoro C.A., Anre6pa, 8
kjacce, AkunonepHoe odmuiectBo "M3narensctBo "lIpocBemenne";
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

Yuebuuk Anredpa 8 knacc, FO.H.Maxkapsrues, H.I'.Muniok, K.M.Hemkos, C.b.CyBopoBa; o pe.
TensikoBckoro, u3a-so IIpocsenienue;

Hunaktuueckue marepuainl, B.M.J)Koxos, FO.H.Maxkaperues, H.I'.Munatok;

Temarnueckue tecthl. FO.I1. dyanuusin, B.JI.Kponrays;

VYpoxku anredps B 8 kinacce: kaura g yunrens. B.M.JKoxos, I'./].Kapramésa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://math-on-line.com/
http://uztest.ru/

YuurenbCckuii moprain
http://school-collection.edu.ru/
https://resh.edu.ru/


http://math-on-line.com/
http://uztest.ru/
http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

Kommnsrorep, npoexrop, kononku, MOV, skpan

OBOPYJAOBAHME /UISA ITPOBEJAEHUA JIABOPATOPHBIX U IPAKTUYECKUX PABOT

Kaprouku, pazgaTouHbIil Marepua, FOTOBbIC YEPTEKU
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