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2. [TosicHUTEIbHAS 3aIIHCKA

Hacrosmee [lonoxenne pa3paboTaHO B COOTBETCTBHH C:

- 3aKkoHOM PDNe273 «O06 obpazoBanuu B Poccutickoit @eneparum» ot 29 nexadps 2012 rona;

- TpeboBanmsiMu DenepanbHoro ["ocynapcTBEeHHOTO 00pa30BaTENBLHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pazoBaHHs;

- DenepanbHBI TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS
(ITpuka3 Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHHCTEPCTBOM FOCTHLIMU
Poccutickoit @eneparnu 05.07.2021 1.)

-CaHNTapHO-3IIUAEMUOJIOTNIECKHE TPEOOBAaHHUS K OpraHU3alMsAM BOCHHMTAHHUS M OOY4EHUs, OTAbIXa U
o310poBieHus JieTet u monoaexu. Canurapusie npasuna CII 2.4.3648-20 yTBep»AeHbI MOCTaHOBIEHHEM
No28 I'maBHOTO TOCYIapCTBEHHOTO caHuTapHOTO Bpada PD ot 28.09.2020 r.

- [IpaBoycTaHaBNMBaIOIIMMU JOKYMEHTAMH U JIOKAJIbHBIMH HOPMATUBHBIMH aKTaMHU:

- Ilomoxxennem o QopMax, NEPUOTUYHOCTH, MOPSIAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
MPOMEKYTOYHOH aTTectanuu ooydatommxcs B O0;

- [lono>xenneM o BHyTpeHHEW CUCTEME OIIEHKH KadecTBa 00pa30BaHMS,

- [lonoxennem o popmax oOydeHuUs

- YcraBom ['KOY VP «Illkoma Ne 47x;

U perJaMeHTHPYET MOPSAAOK pa3pabOTKU U pealn3aluy padounx NporpamMm MearoroB

O0umas xapakTepucTuKa y4eOHOro npeamera.

Pabouass apmantupoBanHass mporpamMma 1o anrebpe s ooOydatommxcs ¢ PAC 7-10 kmaccoB
pa3paboTtana Ha ocHOBe DenepabHOrO rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTAa OCHOBHOTO OOIIEro
o0pa3oBaHMsl C Y4YETOM M COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH, NPEIBSBISIEMbIX K MaTeMaTHUYECKOMY
00pa3oBaHMIO, W TPAIAMLUN POCCHICKOTO 00pa3oBaHMs, KOTOpPBIE O0ECIEUHBAIOT OBJIAJACHUE KIIOYEBBIMU
KOMIICTCHIUAMHA, COCTAaBJIAIOIIMMU OCHOBY IJid HEIPEPBLIBHOT'O O6pa3OBaHI/Iﬂ n CaMOpPa3BUTHUA, a TaKKE
LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M IO3HABAaTENBHOIO pa3BuUTHs oOyuaromuxcsa. B paboueit
MporpaMMe y4TeHbBI WICH U MMOJNIOKeHHS KOoHIleniy pa3BUTHs MaTeMaTHIeCKOTo o0pa3oBaHus B Poccuiickoii
®denepanuu.

B snoxy mudpooit Tpancopmanuu Bcex chep UETOBEUECKOW AESITETHPHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4eJIOBEKOM Oe3 0a30BOM MaTeMaTHUECKOW IOATOTOBKH. YK€ B LIKOJIE
MaT€MaTHuKa CIYKHUT OIMOPHBIM NPCIMETOM JIA M3YUYCHUSA CMECKHBIX JUCHHUILIMH, a IMOCJIC HIKOJIbI peaJ’IBHOﬁ
HEOOXOJIMMOCTBIO  CTAHOBHUTCS HENPEephIBHOE 00pa3oBaHue, 4YTO TpeOyeT TMOJIHOLEHHOH 0a30Boii
00111€00pa30BaTeNbHON MOATOTOBKH, B TOM YHCJIE U MaTeMaTHYECKOHW. JTO OOYCIOBIEHO TeM, YTO B HaIlIX
JTHH pacTéT 4ucio mpodeccHii, CBA3aHHBIX C HENOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: W B cdepe
9KOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 00J1aCTsX, U JIJAXKe B TyMaHUTapHBIX cepax. Takum oOpa3om,
KpYT' LIKOJIbHUKOB, JUIsl KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYMMBIM [IPEAMETOM, PACIIUPAETCS.

IlpakTuueckass MOJE3HOCTH MAaTeMaTHKH OOyCIIOBJIEHAa TeM, 4YTO €€ IpPeIMEeTOM SBIISIOTCS
(dyHIaMeHTaIbHbIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIC (POPMBI M KOJMYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBaWBAa€MbIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CIIOXKHBIX, HEOOXOAMMBIX IS
Pa3BUTHS HAYyYHBIX U MPHUKJIAAHBIX Uael. be3 KOHKpeTHBIX MaTeMaTH4ecKuX 3HAHWN 3aTPyIHEHO MOHUMaHNe
HNPUHLUIIOB YCTPOMCTBA UM HCIOJIB30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPHUSTHE U HHTEpIpETaLus
pa3HooOpa3Hoi conMaLHON, SKOHOMHUYECKOH, MONMTHYECKON nH(popMannu, ManodddekTuBHa MoBCceHEBHAS
MpaKkTU4ecKass NesTelNbHOCTh. KaxmoMmy dYenoBeKy B CBOEH XHU3HHM NPUXOIUTCS BBIIOJIHATH Pacuérbl U
COCTABIISITh AITOPUTMBI, HAXOJUTh M NPUMEHATH (OPMYJbI, BIAJNEeTh MPAKTHYECKHUMH MPHEMAMH
TEOMETPUUYECKHX HW3MEPEHUH W TOCTPOCHWH, 4YUTaTh WH(OpMAIMIO, MPEJCTABICHHYI0 B BHJIE TaOJMI,
qUarpaMM M TpauKOB, JXUTb B YCIOBHSAX HEONPENEeNEHHOCTH W ITOHMMAaTh BEPOSTHOCTHBIH XapakTep
CIIy4aliHbIX COOBITHH.

OTHOBPEMEHHO € paciiupeHneM cdep NPUMEHEHHs MaTEMaTHKH B COBPEMEHHOM 0o0IiecTBe BcE Ooee
Ba)XHBIM CTAHOBHTCS MAaTEMAaTHUYECKUU CTHIIb MBIIUICHUS, TPOSIBISIOMIMNACS B ONpeNe]EHHBIX YMCTBEHHBIX
HaBbIKax. B mpomecce u3y4deHHs MaTeMaTHKH B apceHal NpUEMOB M METOJOB MBIIUICHUS YeJIOBeKa
€CTECTBEHHBIM 00pa3oM BKIIOUAIOTCS WHAYKIUS WM JCIYKIHS, OO00OIIEHHWE W KOHKPETU3alWs, aHAIU3 U
CHHTC3, KHaCCI/I(i)I/IKaHI/IH n CHCTCMAaTu3alusi, a6CTpaFI/Ip0BaHI/Ie u agagorus. OOBLEKTBI MaTEMAaTHYECKHX
YMO3aK/IIOUEHHUH, TpaBWja WX KOHCTPYMPOBAaHHUsS pPACKPBIBAIOT MEXaHW3M JIOTHYECKHX ITOCTPOCHHH,
CHOCOOCTBYIOT BbIpabOTKEe yMeHHUs (OpMyIHpoBaTh, OOOCHOBBIBATH M JIOKA3bIBATH CYXKIEHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHUECKOE MBIIUICHHE. Beaymas poib NPUHAUIEKHT MaTeMaTHKe W B (OPMUPOBAHHU
ITOPUTMHYECKONH KOMIIOHEHTHI MBIIUICHUS! U BOCIIMTAHUM YMEHUH JeMCTBOBATH IO 33JaHHBIM aJrOpUTMaM,
COBEpILIECHCTBOBATh M3BECTHBIE M KOHCTPYHPOBaTh HOBBIE. B mpolecce pemieHusi 3a1ad—0CHOBOH Y4eOHOI
JEeSITENIbHOCTY HA YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOPUECKas U IPUKIAIHAS CTOPOHbI MBIIICHUS.
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OOyueHne mMareMaTHKe AAET BO3MOXKHOCTh Pa3BUBATh Y OOYHAIOIIMXCS TOYHYIO, PALlUOHAIBHYIO U
WHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOAXOAAIINE S3bIKOBbIC, CHMBOJIMUECKHE, Tpaduyeckue
CpeZACTBa JUIsl BEIPaKCHUSA CY)KJICHUH M HATJISIHOTO UX MPEICTABICHHUS.

Heo0xoanMpIM KOMIIOHEHTOM 0O0mIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHWHU SBISIETCS oOImee
3HAaKOMCTBO C METOAaMH MO3HaHUs JACHCTBUTENBHOCTH, TIPEACTABICHUE O MPEIMETE U METOJIaX MaTeMaTHKH,
WX OTIMYUA OT METONOB JPYTHMX E€CTECTBEHHBIX M TyMAaHHTApHBIX HayK, 00 OCOOEHHOCTSX MPHMEHEHUS
MaTeMaTHKH U PELICHHUS Hay4HBIX M NPHUKJIAAHBIX 3aAad. Takum oOpa3oM, MareMaTHYecKoe 00pa3oBaHHe
BHOCHUT CBOI1 BKJIaJl B OPMUpPOBaHHE OOILEH KyJIbTYpHI UeIOBeKa.

W3yyeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETHYECKOMY BOCIHMTAHHIO YEIOBEKa, TMOHMMAHHIO
KpacoThl ¥ U3SIECTBa MATEMAaTHUECKUX PACCYXKICHUN, BOCHPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO HIEH
CUMMETPHH.

Hnsa obyuaromuxca ¢ PAC maTtemaTtnueckoe oOpa3oBaHHE HMMEET BBIPAKEHHYIO KOPPEKLIMOHHO-
Pa3BUBAIOILYI0 HAINPABICHHOCTh, BIMSAET HAa Ppa3BUTHE aOCTPAKTHOIO MBILUIEHHUS, JIOTHYECKOTO U
KPUTHYECKOTO MbIIICHUA. Takke MaremMaTndeckoe oOpa30BaHUE HANpaBJICHO HAa Pa3BUTHE MX KXU3HEHHBIX
KOMIIETEHIINH, TaK KaK 3HaHUs M YMEHHS, [ToJydaeMble TIPH U3YUYEeHUH TpeaMeTa «MaTeMaTuka, MOo3BOJSIOT
WCTONB30BaTh WX B TIOBCEJAHEBHOW JKM3HH M TakUM 0O0pa3oM paclIupsATh HHAWBHUAYAJIBHBIH OIBIT
oOyuaromerocsi. Ha pasBuTme Xu3HEHHOH KoMmmeTeHIMH y oOydaromuxcsi ¢ PAC Takke HampaBleHO
HCIIOJIb30BaHUE B XOJC U3YUCHUA IMPEAMCTA «MaremaTHuka IMMPAKTUYCCKHUX MCTOJOB U PACUCTOB. Pemenne
3aga4 Hu3 pasaciia «PeanpHas mMaTemMaTHKa» SBISETCS BaKHBIM DJIEMEHTOM (bOpMI/IpOBaHI/Iﬂ KHN3HCHHBIX
KOMIIETEHIIUN U CTIOCOOCTBYET popMupoBaHmi0 ¥ o0ydarommuxcsi ¢ PAC HeoOX0auMOTo COMAIBHOTO OIBITA.

Henu n ocobeHHOCTH U3y4YeHUs Y4eOHOro nmpeaMera.

[TpuopurerHsiME LenIMHU 00ydeHus anreOpsl B 7—10 kiaccax sSBISIOTCA:

- (QopMupoBaHHME LEHTPAIbHBIX MAaTEMAaTHUYECKUX MOHATHH (YHMCIO, BEIMYMHA, TE€OMETPUYECKast
¢durypa, mepeMeHHasi, BEpOSTHOCTh, (PYHKIHWS), OOECIIEUMBAIOIINX IPEEMCTBEHHOCTh M IMEPCHEKTUBHOCTH
MaTeMaTHYECKOT0 00pa3oBaHus 00yUaIOMINXCS;

- MOJIBe/IeHUE 00Y4JaloONIMXCs Ha JOCTYITHOM U HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H MaTeMaTHKU
U OKPYKaIoIIero MUpa, IOHUMaHWEe MaTEMAaTUKHU KaK 4YacTu OOLIel KyJIbTypbl YeJIOBEUECTBA,;

- pa3BUTHE MHTCIJICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OO0ydarommxcs, IO3HAaBaTEIbHOM
AKTUBHOCTH, UCCIICAOBATCIbCKUX yMCHHﬁ, KPUTUYHOCTH MBIIIJICHUA, MHTCPCCA K U3YYCHUIO MATECMATUKH,

- (opmupoBanne GYHKIHMOHAIBHOW MaTeMaTHYeCKOH TIpPaMOTHOCTH: YMEHHS pPAacllO3HaBaTh
MPOSIBJICHHS] MATEMAaTHUYECKUX MTOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B pealIbHBIX KU3HEHHBIX CUTYALUSIX U
MpH M3YYEHHH JpPYyTUX YYeOHBIX TIPEIMETOB, TPOSBICHHS 3aBUCHUMOCTEd W 3aKOHOMEPHOCTEH,
q)OpMyJ'II/IpOBaTB HUX Ha SA3bIKE MATEMAaTHUKU WU CO3JaBaTb MAaTEMAaTUUYCCKUC MOJICIIM, IMPUMCHATH OCBOEHHBIN
MaTeMaTHYECKUH ammapaTr Uil peIleHUs NPAaKTUKO- OpPUEHTHUPOBAHHBIX 3a]ad, WHTEPHPETHPOBATH U
OLICHUBATD IMOJTYYCHHLIC PE3YJILTAThHI.

OcHOBHBIE JTMHHU COfepkaHus Kypca anreOpsl B 7—10 kmaccax:, «Anrebpa» («Anrebpanyeckue
BBIpOXEHUS», «YPaBHEHUs U HepaBeHCTBa»), «DyHKuuw». [laHHbBIE JIMHUM DPa3BUBAIOTCS IapajlieNbHO,
KaXk/1asi B COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT APYIod, a B TECHOM
KOHTaKTe W B3auMojelcTBuH. Kpome 3TOro, Wx 0oOBEAMHSET JIOTHYECKas COCTABISIONIAs, TPaJUIMOHHO
npucylias MaTeMaTHKe W IPOHU3BIBAIOLIAsl BCE MAaTEeMAaTHUYECKHE KypChl W COAEp)KaTeJbHbIE JIMHUHU.
CdopmynupoBanHoe B depepanbHOM ToCyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOLIETO
oOpazoBanusi TpeOOBaHWE «YMETh OINEPUPOBATH TOHATUSIMH: OIpeJelieHHe, aKCHOoMa, TeopeMa,
A0Ka3aTCJIbCTBO, YMCHHE pacClio3HaBaTb HMCTHUHHBIC W JIOXKHBLIC BBICKA3bIBAHUA, IMPUBOAWTL INPUMEPHBI U
KOHTPIPUMEPBI, CTPOUTH BBICKAa3bIBAHUS M OTPHULAHMSA BBICKA3BIBAHWI» OTHOCHTCS KO BCEM Kypcam, a
(dbopMHpOBaHUE  JIOTMMECKUX YMEHHWH pacrpejiensercss Mo BCEM TojaM OOy4YeHHs Ha YPOBHE OCHOBHOI'O
obmrero o6pazoBaHws.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yjbTaTaM OCBOCHHUsS paboueit
MPOTPaMMBl, PacpeieNEéHHbBIM M0 roJaM OOYYEHHS, CTPYKTYPUPOBAHO TaKMM OOpa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPHHIMIHAIBHBIM BOIIPOCaM OOYYaroluecss OOpamaiich HEOJHOKPATHO, YTOOBI OBIaJICHHE
MaTeMaTHYECKUMU MOHATHSAMU W HaBBIKAMH OCYIIECTBIISIIOCH IIOCIIEAOBATEIbHO M IOCTYNATENbHO, C
COOJIIOZICHHEM  NPUHIMIIA  [PEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAINCh B OOIIYI0 CHCTEMY
MaTEeMaTHYECKUX MPEACTaBIEHUN O0OydJalommxcsd, pacmupsisi ©  yroyonsas e€, o0pa3ys NpodHBIe
MHOX>XCECTBCHHBIC CBA3H.

MecTo y4eOHOro npeaMera B yueOHOM IJIAHE.

B cootBerctBuM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOIO
o0miero o0pa3oBaHus anreOpa sBISETCS 00sS3aTENIbHBIM IMPEAMETOM Ha JIaHHOM YPOBHE OOpa30oBaHMS.
CormacHo y4yeOHOMy tuiaHy B 7—10 kjaccax m3ywaercsi y4eOHbBIH Kypc «AnreOpa», KOTOpBIH BKIIOYACT
CIIEAYIOIIME OCHOBHBIC pa3felibl coaepikaHus: «Yucina M BBIYHUCICHUS», «ANTeOpanydecKue BBIPaKEHHS»,
«YpaBHEHHUS U HEPABEHCTBa»,«DYHKIIUNY.



Y4eOHblit m1aH Ha U3ydeHue anreopsl B 7-10 kiaccax OTBOAUT HEe MeHee 3 y4eOHBIX YacoB B HEJCIIO
B TEUYCHHUE KXKJIOTO roJla 00YUYEeHHUs, BCETO 3a TPH rojia o0ydeHus — He MeHee 306 y4eOHBIX 4acoB.

Oco0eHHOCTH NpenogaBanus npeamera odyuyaromumes ¢ PAC.

MHorue obyuatomuecs ¢ PAC 00manaloT XOpOIIMMH BBIYMCIUTENFHBIMU HaBblkaMu. OHH MOTYT
CUMTaTh BEPHO, B OBICTPOM TeMIIE, B TOM YHCJIE, YCTHO, YCIEIIHBl B BBHIMOJHEHWW 33JaHUM, TPEOYIOMINX
IIPUMEHEHUSI YCBOCHHBIX paHee aJrOpUTMOB M (OPMyJI, OJHAKO MOTYT HCIBITHIBATh 3aTPyIHEHUS Ha 3TaIle
BbIOOpa HY>KHOTO ajlrOpUTMa MU (PopMyJIbI.

VY obyuaromuxcsi ¢ PAC Hanbonpiire 3aTpyJHEHUS] BOSHUKAIOT TPU PEIICHIH TEKCTOBBIX 3a/1a4 U3-3a
HEIOCTAaTKOB JIEKCHKO-TPAaMMAaTH4ECKOT0 CTPOS DPE4M, HAPYIICHUs [OHMMAaHMS HPUYUHHO-CIICIACTBEHHBIX
cBsi3eil n pedunmMTapHOCTH BOOOpakeHus. OHM 3aTpyIHSIOTCA BBIACIUTH 3HAUUMYIO AJISI PEIEHHs 3aadu
uHpopmanuto. C TPyIOM OCYIIECTBISIOT TMEPEHOC TpW peIIeHHMH OJHOTHIHBIX 3aJad B cllyyae
HE3HAUUTEIBHOTO HU3MEHEHHsI (GOPMYJIUPOBKHM, €Ile TpyJHEe WM JaeTcsi IPUMEHEHHE MOIyYEeHHBIX
aKaJIEMUYECKUX HaBBIKOB B PEajbHOM XHU3HU. 13-32 «OyKBaJIbHOI0)» MOHUMAHUS IPOYUTAHHOIO OHU MOTYT HE
3aMe4aTh KOCBEHHBIX (opMyaupoBoK. YacTo pemaroT 3agadd, NPOCTO MaHUNYIHPYS YuciIamu 0e3
MTOHMMAHUS JIOTUKH PELLEHUS.

Haxe Te n3 oOy4aromuxcsi, KOTOpPble B COCTOSIHMM IPAaBHJIBHO pELIaTh 3afadyd, CYyLIECTBEHHO
3aTPYAHSIOTCS B CXEMaTH3allMd PELICHUs, COCTABICHUM BEPHOH W WHPOPMATHBHON KpaTKOH 3amucHy,
COCTaBIICHHM IUJIaHA pEIICHWs 3aJadd M 4Yeprexa. MM TpyAHO TOHATh, a TeM Oonee OOBSICHUTH,
MOCJIEI0BATEIbHOCTh ATAIOB PEIICHUs U CyTh TOTO MJIM WHOTO MaTeMaTHueckoro neiicteus. Emie TpynHee
HWHTEPIPETUPOBATh PE3YJIBTAThI B 3aJjaU€ U UCCIIE0BATh MOJIyYEHHOE PELICHUE.

IIpu BBIMONHEHUH 3aJaHUM Ha paclo3HaBaHUE JOIMYECKH HEKOPPEKTHBIX BBICKa3bIBAHWUMU, pellleHHe
JIOTMYECKUX 3afiad, TPeOYIOLIMX PAaCCyXAEHUs M OOBSCHEHHS XOAa CBOEro pelieHHs, OyAyT BO3HUKATh
CYIIECTBEHHBIE TPYIHOCTH.

Oobyuatomumcsi ¢ PAC wu3-3a HepaBHOMEPHOCTH Pa3BUTHS TCHUXUYECKUX (QYHKIOUHA TPYIHO
OCYIIECTBIISITh IMEPEHOC TOJNYYCHHBIX 3HAaHWM W3 OJHOW o00JacTh B JIPYyryl, NPOTHO3UPOBATH
IpeaBapUTeNbHbIe pe3ynbTaTbl. HanmpuMep, oHu XyXe, 4eM MX HEHPOTHUIIMYHBIE CBEPCTHUKH CIIPABISIFOTCS C
MPUKUIKON Pe3yabTaToB, T.K. UM JIeT4e IPOCTO BBICUUTATH ATOT PE3YNbTaT.

Oobyuatomumcs ¢ PAC mocTtaTo4HO CIIOXKHO JaeTcsl moJ00p BapUaHTOB pElICHHs, BHIOOP alIrOpuTMa
13 Habopa yKe OCBOSHHBIX.

Hexotopsie obyuatomuecst ¢ PAC ckioHHBI K Makporpaduu. B Takom ciydae UM TpyJHO MOMECTHTh
mUdpy B KIETKY, CJIOXKHO COONIOJATh aKKypaTHOCTh MPH MMHUCbMEHHBIX BBIYUCICHUSX, HAIPUMED, B CTOJIOUK,
MIPH 3aIucH IpoOeid, cTereHel Yrcia u npeodpa3oBaHiy JUIMHHBIX BBIpaKEeHUH. M 9TO HEM30€KHO PUBOIUT
K OIIMOKaM B BBIYHCIICHUSIX.

W3-3a T710X0 pa3BUTO MOTOPHKH M HEJAOCTATOYHOM COTJIACOBAHHOCTH Pa0OTHI PYK IPH MOJIb30BAHUU
JUHENKOW WM LHPKyJeM, OOyd4alolvecs WCHBITHIBAIOT 3aTPyJHEHHUs] TpW BBINIOJHEHUHM YEpTexeil,
n300pakeHUU PUryp, 4TO CYLIECTBEHHO OCJIOKHSET YCIEIHOE IPOX0XKICHHE Kypca TeOMETPHU.

Hapymiennss npocTpaHCTBEHHBIX IMPEACTABICHUH, BCTPEYAIOIIMECS Y HEKOTOPHIX OOYYarOLIMXCS C
PAC, Moryt HeraTuBHO CKa3bIBaThCSl Ha PEIICHUH T€OMETPHUYECKHX 3a/ad W Ha PelIeHHH 3a1ad U3 IHKIa
TEOPUH MHOXKECTB.

s mpeononeHus BO3ZHUKAIOIIMX 3aTPyIHEHMH M JOCTIKEHMS IUIAHUPYEMBIX PE3YJIbTaToB
HE00X0aAnuMo:

- pa3pemiats oOy4aromumcs ¢ PAC rMeTh B KadecTBE CIPABOYHOTO MaTepualia BU3yalbHbIE CXEMbI 1
QITOPUTMBI, ONOPHBIE KOHCHEKTHI, MOLIArOBbIE WHCTPYKIMH, MMOMOTAIOIINE B PEIIEHUH MaTeMaTHYECKHUX
3aja4 (B TOM 4HCJE, ¥ BO BpeMsI POBEPOYHBIX paboT);

- COKpamaTh 00beM MICbMEHHBIX 33JaHNH TIPU COXPAaHEHUH YPOBHS CII0KHOCTH;

- B ToM cnyd4ae, ecnu oOyuatommuiicsi ¢ PAC HCIBITBIBaE€T CTOHKHE TPYOHOCTH B TOM, YTOOBI
CXEMaTHU3UPOBaTh PeLIeHUE, CAeTIaTh NPAaBUIBHBIA YEPTeX, COCTABUTh BEPHYIO U MH(POPMATHBHYIO KPATKYIO
3aMuch, COCTAaBUTH TUIAH PEIICHUS 3a/1a4H, OOBSCHUTH [TOCIEA0BATENBHOCTh 3TANIOB PEIIEHUS U CYTh TOTO WIIH
WHOTO JIEHCTBUS, HMHTEPIPETHPOBATH pPE3YIbTaThl B 3aJaue WJIM HCCIEJOBAaTh MOJYyYEHHOE pELICHHE,
PEKOMEHIyeTCs He MpenbsBIsATH Bech 00beM TpeOOBaHMI Ha TEpBOHAYAIBLHOM JTalle, HalpuMmep,
OTPaHUYUTBCS TPOCTHIM pEIICHHEM 3alladd, MPOoJA0JDKas paboTy IO IOJTAITHOMY IPEOJOJICHUI0 JTHX
TPYQHOCTEHN M BBIPaOOTKE aNrOpUTMa PEeIIeHus 3a/1a4 3TOTO THUTIA;

- [pU HEAOCTaTOYHO PA3BUTOH MOTOPHKE WM CKIOHHOCTH K Makporpaduu, paspeinThb
00y4aromemMycst oJIb30BaTHCS TETPAABIO B KPYIHYIO KIIETKY;

- IPU HEOOXOIMMOCTH WCIOJIB30BaTh PA3IMYHbIE TECTHI, | T-TE€XHOIOTHUH 7S BBIOJHEHUS OONBIITNX
o 00beMy 3aJaHNH, 3aMEHY YCTHBIX 3aJaHUI HA MMCbMEHHBIE;

- IpU CTOMKHMX 3aTpyJHEHHSIX IpU TIOCTPOEHUM YepTeKeHd B Kypce TI€OMETPUH BO3MOXKHO
JOTIOJIHUTENIFHOE ~ HMCHONB30BaHHE  LHU(PPOBBIX  00pa30BaTeNBHBIX  PECYpCOB,  BU3yaIN3UPYIOLIHUX
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TeOMETPHYECKHUE MTPEICTABICHNUS;

- IPU HETIOCPEACTBEHHOM 0011eHun ¢ o0ydarommumes ¢ PAC neparory HeoOX0AMMO MUHHMHU3UPOBATD
B CBOEH pedr U3JIHIIHIO AMOIMOHATHHOCTh, HPOHHUIO U CapKa3M, CIOXKHbBIE TpaMMaTHYECKHE KOHCTPYKIIHH.

Tak >xe, Kak W B JAPYTHUX TNPEAMETHBIX O0JACTAX M TMEepeHoca MOIYYCHHbIX 3HAHUU B

peanbHyIO JKU3Hb PEKOMEHIYETCS CO3[aBaTh YCIOBHs AJsl OTpaOOTKH MONYyYSHHBIX HaBBHIKOB BO BHEYPOUHOH
1 BHEIIKOJBHOH IS TETIbHOCTU U TIOBCETHEBHOM KU3HH C yYaCTHEM U TIOMOIIBIO POAMTENEH 00y4atoerocs ¢
PAC.

Hopmamuenwtii cpok oceoenun npozpammul 4 200a

Ilnanupyemble pe3yJbTaThl 0CBOEHUS Y4eOHOT0 MpeaMeTa

OcBoeHneyIeOHOTOITPEIMETAIOIKHOO0ECIeYnBaTh JOCTHIKEHHE Ha YPOBHE OCHOBHOTO OOIIero
00pa3oBaHMs CIEAYIOIINX JIHYHOCTHBIX, METAPEAMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB!

Juunocmmusie pesynvmamol

IIpm oleHMBaHUM JUYHOCTHBIX PE3YJIHTaTOB HEOOXOIWMO 00eCHednTh WHAWBUIYaTH3AIIIO
STAaIHOCTH OCBOCHHS OOpa30BATENBHBIX PE3YNbTAaTOB B CBA3M C HEPABHOMEPHOCTBIO M OCOOCHHOCTSMH
pasButus odOyuatomerocsi ¢ PAC. B cuny ocoOeHHOCTEH JIMYHOCTHOI'O Pa3BUTHS JTOCTHIKEHHE IaHHBIX
pe3ynbTaToOB B MOJHOM 00BEMe Ha dTare OCHOBHOTO oOydeHHs B mikoiie oOydarormmmucsa ¢ PAC He Bcerma
BO3MOKHO, ITO3TOMY PCKOMCHAYCTCA OUCHUBATH MHAUBHUAYAJIbHYIO JUHAMUKY IIPOJABUIKCHUA 06yqa}0uleroc;1
¢ PAC B nanHo# obnacru.

JlmaHOCTHBIE  pe3yibTaThl  OCBOEHHS  MporpamMmbl  ydeOHOoro  mpeamera  «MaTemaTtnka»
XapaKTepPU3YIOTCS:

[MarproTrueckoe BOCIUTAHHE:

MPOSIBICHHEMHUHTEPECAKITPOIILIOMYHHACTOSIIIEMYPOCCHICKON MaTeMAaTHKH, [IEHHOCTHBIM
OTHOUICHUEM K JOCTHIKCHUSIMPOCCUMCKMX MATEMAaTHKOB M POCCUKWCKOW MAaTeMaTHYeCKOM HIKOJIbI,
KHCITIOJIb30BAHUIO 3TUX )Z[OCTI/DKGHI/II\/'I B APYTUX HayKaxX UIIPUKIAJHBIX C(bean.

I'paskgaHcKoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTHIOKBBITTOTHEHHIOO0M3aHHOCTEHT pask JTaHIHANPEATTU3AIlUN  €r0 TpaB, MPEICTABICHUEM O
MaTEeMaTHYECKUX  OCHOBaX  (YHKIMOHWPOBAHHUS  PA3NUYHBIX  CTPYKTYp,  SIBICHWUH,  TIPOIEAyp
IPaXIaHCKOTr000I1eCTBA(BBIOOPHI,OMPOCHIUIIP. );TOTOBHOCTHIOK 00CYXICHUIO STHUECKUX MPOOIIEM, CBSI3aHHBIX
c MPaKTHIECKAM
MIPUMEHEHUEMIOCTIKEHUIHAYKH,0C03HAaHNEMBaXKHOCTUMOPATBHO-3THIECKUX TIPUHITUTIOBBIEATEIEHOCTHYYEH
oro.

TpynoBoe BOoCIIUTaHUE:

YCTaHOBKOH Ha aKTHBHOE YyYacTHE€ B pEUNICHHH MPAKTUYECKHX 33Jad MaTeMaTHYeCKOH
HaTpaBJICHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTHYeCKOr0 00pa3oBaHUsI HAa TPOTSHKEHUH BCEH YKU3HH JUIS
yCIIENIHOW MPOECCUOHANTBHON IESATETHLHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHIA; OCO3HAHHBIM BHIOOPOM M
MTOCTPOCHHWEM WHAMBHIyaTbHOW TPAeKTOPHH OOpa30BaHWsl M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH.

OcTeTndecKkoe BOCITUTaHHE:

CIOCOOHOCTBIO K AMOIIMOHATLHOMY M 3CTETHYECKOMYBOCIIPUATHIO MaTEMATHYECKUX OOBEKTOB, 33/1ad,
pElIeHnH, pacCyXIeHUH; YMEHUIOBUIEThMATEMaTHIECKNE3aKOHOMEPHOCTUBUCKYCCTBE.

HCHHOCTI/I Hay4YHOT'O MMO3HAHUA:

OpHUEHTaIHeH B JeSITENTEHOCTH Ha COBPEMEHHYIO
CHCTEMYHay4HBIXIIPEACTaBICHIH000CHOBHBIX3aKOHOMEPHOCTAXPA3BUTHYEIIOBEKA, IPUPOIBIMOOIIECTBA, TOHN
MaHI/IeMMaTeMaTI/I‘IeCKOﬁHaYKH KakK C(bepm JeJI0BEUECKOUN JACATCIIBHOCTH, 3TAIIOB eépa3BI/ITI/I$I N 3HAYUMOCTHU
JUTISL pa3BUTUA OWBHUJIN3AIIUH, OBJIAJICHHUEM SI3BIKOM
MaTeMaTHKUIMATEMaTHIECKONKYIbTYPOHKAKCPEACTBOMIIO3HAHUIMUPA;0BJIaICHUEMITPOCTEHIIIMMUHABBIKAMHI
HCCIIEI0BATENbCKONCSATEILHOCTH.

Ouznueckoe BOCIUTaHKE, POPMUPOBAHHE KYJIbTYPBI 3I0POBbsSI M SMOITHOHAILHOTO 0J1aronoTyIHs:

TOTOBHOCTBIONIPUMEHATEMaTeMaTHYECKHE3HAaHUSBUHTEPECAX
CBOET03/I0POBBS,BEICHHUA3I0POBOr000pa3aKu3HI(310POBOCIIUTAHNE,COATAHCUPOBAHHBI PEXUM3aHATHHHOT]
pIxXa,peryisipHas Guindeckass aKTHBHOCTB); C()OPMHUPOBAHHOCTHIO HaBbIKa pe(UIEKCHH, MPU3HAHHEM CBOETO
npaBa Ha OMHUOKY U TAKOT'O JKe MpaBa JAPYroroveoBeKa.

DKOJIOrn4ecKoe BOCITUTAHHUE:

OpHeHTalMeHHAIPUMEHEHEMaTeMaTHYeCKUX3HaHU TP e e HUA3a]a4BOOIaCTHCOXPAHHOCTHOKPY K
aI—OIIIefICpeJIBI,HHaHHpOBaHHH IOCTYIIKOB u OILICHKU Hux BO3MOKHBIX HOCHe)ICTBI/Iﬁ JUISL
OKpyKaroleicpe 1bl;0CO3HaHNEMTII00aTbHOT 0XapaKTEPadKOIOTHIECKUX MPOOIEM U IMyTei HXpeleHHs.

JlmyHOCTHBIE pe3yabTaThl, OOECIEYMBAIOMINE aJaNTaluio O0y4aromerocs K H3MEHSIOIINMCS
YCIIOBUSM COLIMAIIBHON M IPUPOHOMN Cpebl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSX HEONPEACNEHHOCTH, TIOBBINICHUIO YPOBHS CBOECH
KOMIIETCHTHOCTH 4epe3 IMPaKTHYCCKYIO ACSITeIHbHOCTh, B TOM YHCIE YMEHHE YUYHTHCS Y JAPYTUX JIOJCH,
npuoOpeTaTh B COBMECTHOM JICATEIbHOCTH HOBBIC 3HAHHS, HABBIKM W KOMITETCHIIH U3 OIBbITa IPYTUX;

HEOOXOUMOCTBIO B (POPMUPOBAHWU HOBBIX 3HAHWH, B TOM 4YHCIe (OPMYIMPOBATH HJIEH, TIOHSITUS,
TUNOTE3bI 00 OOBEKTaX U SIBICHUSX, B TOM YHCJIEC PaHES HE M3BECTHBIX, OCO3HABATH JC(MUIIMTHI COOCTBEHHBIX
3HAHUU ¥ KOMIIETCHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHHMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOUMI KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMBIC PEIICHUS M JICHCTBHUS, (GOPMYIUPOBATH U
OIICHUBATh PUCKH U TIOCJICACTBUSI, (HOPMUPOBATH OIIBIT.

Memanpeomemmnuvle pe3ynomanl

MerTamnpeaMeTHbIEpe3yIbTaThIOCBOSHUSIIPOTPAMMBIYIECOHOTO npeaMera XapaKTepU3YIOTCS
OBIIA/ICHUEMYHUBEPCATILHLIMYU  HO3HABAMENbHBIMU  OCUCBUAMU, VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU
OelicmeusiMu U YHUBEPCANbHbIMU PeZYISIMUBHBIMUOCUCMEUAMU.

1)  Vuusepcanvnvie  noznasamenvHvle  Oelicmsusobecneyusarom  Gopmuposanue  OA306bIX
KOCHUMUBHBIX NPOYECco8 00yHaoumuxcs (0ceoeHue memooo8 NOZHAHUS OKPYICAIOWe20 MUpa, npumMeHeHue
JI02UYECKUX, UCCTEA08AENbCKUX Onepayull, yMeHuti pabomams cungopmayueti).

Ba3oBrle noruyeckue AeCTBUS:

- BBISBJIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKA MAaTEMAaTUYEeCKHX OOBEKTOB,
MOHSTUH, OTHOIICHUM MEXAy TMOHATHAMY, (DOPMYIHpPOBAaTh ONpEACICHHUS TOHATHIA, YCTaHABIMBATh
CYIIECTBCHHBIH NMPU3HAK KIaCCU(UKAIMH, OCHOBAHUS JJIsl 000OICHUS U CPAaBHEHUS, KPUTEPUU TIPOBOJAUMOTO
aHam3a;

- BOCIIpUHUMATh, (OPMYJIUPOBaTH U NPeoOpPa3OBBIBATh CYKICHUS: YTBEPIUTCIbHBIC U
OTpHIIATEeIbHbIC, CTUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

— BBISIBIISITh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJIIOJICHUSX M YTBEPXKICHMSX; IpenjiaraTh KPUTCPUH IS BBIBICHUS 3aKOHOMEPHOCTEH U
IPOTUBOPEYHIL;

— JieNaTh BBIBOJBI C KCIOJIh30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIJIFOUEHHI, YMO3aKIOUEHUH 0 aHAJIOTUY;

- pa3dupaTh JOKa3aTEeIbCTBA MATEMATUYCCKUX YTBEPXKIACHMU (MPSIMbIE U OT IMPOTHUBHOTO),
MPOBOJUTE  CaAMOCTOSITETIHHO  HECJIOXKHBIC —JI0Ka3aTeIbhCTBA MaTreMaTWyeckuX (DakToB, BBICTPAWBATh
apryMEHTAIHIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

- BBIOMpATH CIOCO0 pemieHust yueOHOoW 3a1aun (CpaBHHBaTh HECKOJIBKO BapUAHTOB pPEIICHUS,
BBIOMpaTh Haubolee MOIXOMIAIINN C yYETOM CAMOCTOSTETLHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBbie vccnenoBaTenbcKue ICHCTBHS:

- WCIIOJIB30BaTh BOIPOCHI KAaK HCCIENIOBATENbCKANA WHCTPYMEHT IO3HAHHS; (POPMYIUPOBATH
BOIMPOCHL, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIeMy, CaMOCTOSTEIBHO YCTaHABIMBATH MCKOMOE W JIaHHOE,
(hopMHPOBATH THITOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIUI0, MHCHHE;

— NPOBOJWTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECJOXHBIA OSKCIEPUMEHT,
HEOOJIBIIOE MCCIICIOBAHUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEW MAaTeMaTHYEeCKOro OOBEeKTa, 3aBHUCHMOCTEH
00BEKTOB MEXTy COOOH;

— CaMOCTOSITETbHO (DOPMYIHPOBATH OOOOIIEHUST W BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOIEH U, UCCIIEIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BEIBOJOB M 0000IICHUIT;

- MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, & TAKKE BBIIBUTATH TPEAIIONOKEHUS O €TO
Pa3BUTUU B HOBBIX  YCJIOBHSX.

Pabora ¢ undopmanueii:

- BBISIBJISAITh HEOCTATOYHOCTh M H30BITOYHOCTh HHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4u;

- BEIOWpaTh, aHANM3UPOBATh, CHCTEMATH3MPOBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUAO0B U (POPM IIPEICTABICHUS;

- BEIOMpaTh (hopMy TIpe/CTaBICHUsT HH()OPMANIMM W WLTIOCTPUPOBATh  pellaeMble  3a/ladyu
CXeMaMH, TuarpaMMaMu, UHOH TpapuKoi 1 UX KOMOHHAITUSIMH,

- OIICHMBATh HAJEKHOCTh MH(OPMAIIMU IO KPUTEPHUSM, MPEIJIOKCHHBIM  YUHUTEIIEM  HJIU
c(OPMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

2) VHusepcanvhbieKOMMYHUKAMUBHBLEOCTICMEUA0OECNe Usarom  CQOPMUPOBAHHOCHb — COYUATIbHBIX
HABBIKOBOOYUAIOWUXCSL.

Hapymienne oOmieHus spnsieTcs 6a30BbIM HApYIICHUEM TP PACCTPONCTBAX ayTHCTUYECKOTO CIEKTPa,
MO3TOMY JIOCTHMIKCHHE JAaHHBIX PE3YJIbTATOB MOXET OBITh 3aTpyaHeHo mis oOydatomuxcs ¢ PAC. Ilpum
orieHMBaHWU oBianeHus YY /| B obmactu «OOIeHne» cieayeT OlCHUBATh WHIWBUIAYAIbHBIC PE3yIbTaThl U
TUHAMUKY (hOpMHUpPOBaHUS JaHHBIX Y Y/ y 00ydaromumxcs.



OO6wienue:

- BOCIIPHHUMATh M (OPMYJIMPOBATHCY)KACHHUS BCOOTBETCTBHU C YCIOBUSIMH U LEISMH
00I1IeHNs; SICHO, TOYHO, IPaMOTHO BBIPaXaTh CBOIO TOUKY 3PCHMS B YCTHBIX M IIMCbMEHHBIX TEKCTaX, aBaThb
MOSICHEHMS 110 X0y PELICHUS 3a/laul, KOMMEHTUPOBATh IIOJIy4YEHHBIH Pe3ybTarT;

- B X0J€ OOCYXICHHs 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIAeMOH TEMBbI, MPOOJIEMEI,
pemaeMoil 3ai1a4yM, BHICKA3bIBaTh MJIEH, HAllEJICHHBIE HAa MOUCK PELIEHUs; COMOCTABIATh CBOU CYKICHHUS C
CYXIEHHSIMHU APYI'HX yYacTHHKOB IHMajora, OOHapy>KuUBaTh Pas3jIMdue M CXOJCTBO MO3UIMH; B KOPPEKTHOM
¢dopme hopMyTHPOBATH PA3HOTIIACHS, CBOM BO3PAXKEHMUS;

- MIPEJICTaBIATh PE3YyNbTaThl pEIIEeHUs 3aJayd, SKCIEPUMEHTa, HWCCIEOBAHUA, IPOEKTa;
CaMOCTOSITEIBHO BBIONMPATh (POpPMAT BHICTYIIJICHUS C yYETOM 3a]a4 IPE3CHTALMH U OCOOCHHOCTEH ay JUTOPUH.

CoTpynHUYeCTBO:

- MOHUMATh W HCIOJb30BaTh MPEHMYIIECTBA KOMAaHAHOW W WHIUBHIYaJIbHON pabOTHl mpH
pemieHnH y4eOHbIX MaTeMaTHUECKMX 3alad; NPHUHUMATh LEIb COBMECTHOW [NESTEIbHOCTH, IUIAHHUPOBATH
OpPraHU3allii0 COBMECTHOM pPabOTHI, paclpenessiTh BHIABI PabOT, JOroBapuBaThCs, OOCYXKIATh IPOLECC U
pe3yabTaT paboThl; 0000IaTh MHEHUSI HECKOJBKHUX JIIOJCH;

- y4acTBOBaTh B TPYIMNOBHIX (opMmax paboThl (00CYXIeHHs, OOMEH MHEHHSMH, MO3TOBBHIC
LITYpMBL U Ap.); BBIIOJHATH CBOIO YacTh PadOTHl M KOOPIMHHMPOBATH CBOU AEHCTBUS C APYIMMHU WICHAMH
KOMaH/Ipl; OLIEHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPHUTEPHUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMH B33HMOZICI71CTBI/I$1.

3) Ynueepcanvuvie pezynamusnvie oelicmausobecneyusaom Gopmuposanue cmulciogblX YCmaH08OK
U JICUSHEHHBIX HABBIKOG IUUHOCIU.

VY obyuarommxcs ¢ PAC 3avactyio 3anepkuBaercst (aKTHUECKOE BCTYIUIGHHE B IMOJPOCTKOBBIN
BO3PACT, YTO MPEXkKAE BCETrO BHIPAKACTCS B TPYAHOCTAX (popMupoBaHus pedieKCUBHON AEATEIBHOCTH U B
3a/Iep)KKe OBJIaJeHUS YIeOHBIMH JEHCTBHSIMH CaMOCTOSITENIbHOW ITOCTAHOBKM Y4YeOHBIX IeJlel, NeicTBHi
KOHTPOJII U OLICHUBAHUA COOCTBEHHOI1 ACATCIIBHOCTH, Pa3BUTHUM HHHUIHUATHUBBI B OpraHu3alvn y‘-IC6HOI‘O
COTPYJHHYECTBA.

Camoopranuzanusi:

- CaMOCTOSITETIbHO COCTABIATH IUIAH, aIrOPUTM PELICHUs 3afadd (MM ero 4acTb), BHIOMpATh
croco0 pemeHus ¢ Y4€TOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEILICHUH C y4ETOM HOBOM MH(pOpMAaLUH.

CaMOKOHTpOJIB!

- BJIaIETh CIIOCOOAMM CAaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3yjibTaTa  PElIeHHs
MaTeMaTUYeCKON 3adadyu;

- NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPH PpEIICHUH 33134, BHOCHTH
KOPpPCKTUBbBI B JC€ATCIBHOCTH Ha OCHOBE HOBBIX O6CTO$ITGJ'II)CTB, HElfIIlCHHbIX OIHI/I6OK, BBISIBJICHHBIX
TPYIHOCTEM;

- OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATENbHOCTH IIOCTABICHHOW LIEM U YCJIOBUSM,
OOBSICHATh IPHYMHBl JOCTHXKEHHS WIM HEAOCTIDKEHUS LENH, HaXOAWTh OIIMOKY, [aBaTbh OLEHKY
MpHOOPETEHHOMY OIIBITY.

Ilnanupyemble npeAMeTHbIE Pe3yJabTAThI (110 rogaM 00yUYeHus )

JocTiwkeHne npeaMeTHBIX pe3yiapTaToB oOydarommmucsi ¢ PAC Ha srane oOydeHHs B OCHOBHOM
HIKOJIC OIpeaACIACTCA WHANBUAYAJTIbHBIMHA OCO6GHHOCT$IMI/I, CBs3aHHBIMU KakK C 0COOEHHOCTAMU
MO3HABATENFHON JIESITEIPHOCTH U HEPABHOMEPHOCTBIO Pa3BUTHsI ICHXMUECKUX (DYHKIMH, TaK W COIUATbHBIM
OTIBITOM ayTUYHBIX IIKOJBHUKOB. [103TOMY HOCTHXEHHE MPEAMETHBIX PE3yJIbTATOB KOHKPETHBIM yYarluMcs
MOXKET HE BCErja COBIIaJaTb C BPEMCHHBIMHU I'paHUIaMU MNPEAMETHBIX PE3YJIbTATOB, PACHPCACIICHHBIX II0
romaM oOydcHUS.

OcBoenne y4yeOHOro Kypca «AureOpa» Ha ypOBHE OCHOBHOTO o00mIero oOpa3oBaHHs JOJDKHO
o0ecreynBaTh JOCTIKEHHE CIIEAYIOINX MPeAMETHBIX 00pa30BaTeNbHBIX PE3YIbTaTOB!

7 knace

Yncaa 1 BbIYMCTCHUS

- BoimonHATe, coueTas yCTHbIE M IMUCbMEHHBIE NPHEMBI, apupMeTHUYeCKUe ACHCTBHSA C
panroOHAJIIBHBIMHA YK CJIaMU.

- HaxoauTh 3Ha4eHNs YUCTIOBBIX BBIPAKEHHUH; TPUMEHITh PAa3HOOOPA3HBIE CIIOCOOBI U TPHUEMBI
BBIYUCIICHUS 3HAYEHUH APOOHBIX BRIPAKEHNUH, COZIEPKALIMX OOBIKHOBEHHBIE U ICCSITUYHBIE APOOH.

- [lepexoanTs OT 0HOM (HOPMBI 3aNIUCH YKHCEN K ApYyroi (mpeodpa3oBbIBATh ASCATHUHYIO IpOOb
B OOBIKHOBEHHY0, OOBIKHOBCHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEYHYIO JACCATUYHYIO APOOB).

- CpaBHUBATH U YIOPSIOYUBATH PAlHOHAILHBIC YHUCTIA.

- OKpyriaTh yncia.

- BbIONHAT,  NPUKUAKY U OLEHKY  pe3yinbTaTa  BBIYMUCIICHHUM, OLICHKY 3HAuY€HUi
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YHCIIOBBIX BBIPAKEHUIA.

- BrINOTHATE NEHCTBUS CO CTENEHSAMH C HaTypaJbHBIMH NOKa3aTeNsIMHU.

- IIpuMeHATh MPU3HAKY IENUMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPaIbHBIX YHCEIL.

- Pemars mNpakTHKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLICHHUEM BEIMYUH,
MIPOMOPIHMOHATIBHOCTEIO BEIMYUH, MPOLEHTAMH; UHTEPIPETUPOBATh PE3YNbTAaThl PEIICHUS 331a4 C y4ETOM
OrpaHUYEHHH, CBSI3aHHBIX CO CBOWCTBAMU PACCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIpasKeHUsI

- Hcnonp3oBath anreOpanveckyr0 TEPMUHOJIOTHUIO M CHMBOJHKY, MPUMEHATH € B mpolecce
OCBOCHHS YUeOHOTO MaTtepuaa.

- Haxonute 3HaueHus OyKBEHHBIX BBIPAXECHUI IPH 3aJaHHBIX 3HAUYEHHSX II€PEMEHHBIX.

- BoimonHATe npeoOpa3oBaHus LEJIOT0 BHIPAKEHUsI B MHOTOYICH NPUBEIECHUEM MHMOJOOHBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.

- BBINIOTHATE YMHOKEHUE OAHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA HA MHOTOYIECH, IPUMEHSATh
(hopMyInbl KBagpaTa CyMMBbl U KBapaTa pa3HOCTH.

- OcCyIecTBIATh pa3iokeHHe MHOTOWICHOB Ha MHOYKUTENH C TIOMOIIBIO BEIHECEHHS 32 CKOOKH
00IIEro MHOKHUTEJISI, TPYIIUPOBKH ClIaraeMbIX, IPUMEHEHHsI (HOPMYI COKPAIIEHHOTO YMHOXKEHHUS.

- [IpumensTs npeoOpa3zoBaHusl MHOTOYICHOB AJISl PELICHUS PAa3JIMYHBIX 33a7ad U3 MaTeMaTHKH,
CME)KHBIX IIPEMETOB, U3 PEAIbHOM NMPaKTHKH.

- Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU IOKA3aTeIsAMH IS MPeoOpa3oBaHUs
BBIPAXKCHU.

YpaBHeHHs 1 HepaBeHCTBA

- Pemate JMHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPHUMEHss IIpaBuia Iepexoja OT
HCXOJHOTO YPaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsTh, SIBIAETCS JIK YHCIO KOPHEM YPaBHEHHS.

- [IpumenaTs rpaduyuecKkue METOAbl IPU PELICHWH JUHEHHBIX YPAaBHEHUH U UX CHCTEM.

- [Monbupate mpuUMepsl Map YMCell, SBISIONMXCS PEHICHUEM JIMHEWHOTO YpaBHEHHUS C JIByMs
MIepEeMEHHBIMH.

- CtpouTs B KOODAMHATHOW TUIOCKOCTH TpauK JHHEHHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMH; TIONIb3YSICh IPaKOM, IPUBOANUTH IIPUMEPBI PELLICHNST YPABHEHHSL.

- Pemarp cucreMbl AByX JIMHEHHBIX YypaBHEHHM C JABYMS IEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

- CocTaBiATe M pellaTh JMHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 33/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 33Ja4/ MOJyYeHHBI  pe3ysbTar.

Koopaunats! n rpaguxu. @ynkouu

- N300paxkatb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIME 33aJaHHBIM KOOpPIHHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alMCHIBATH YHCIOBbIC TIPOMEKYTKH Ha alredpandeckoM si3bIKe.

- OTMevaTh B KOOPIUHATHON TNIOCKOCTH TOYKH T10 33/IaHHBIM KOOPJMHATAM; CTPOUTH TpaduKu
auHeHbIX (yHkuuit. CtpouTh rpaduk GyHKIHH Y = /X/,

- OmnuceiBaTh C MOMOIIBIO (PYHKIMH M3BECTHBIE 3aBUCMMOCTH MEXIY BEIWYMHAMH: CKOPOCTH,
BpEMsI, pPACCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTh; MPOU3BOIUTEIBHOCTD, BpEMsl, 00bEM Pa0OTHI.

- Haxonuts 3HaueHne QyHKINHU 110 3HAYEHHUIO €€ apryMeHTa.

- [Tonumate rpaduueckuii crocod NpeacTaBiIeHUS W aHaiuu3a MH(pOpMalMy; W3BIEKaTb H
WHTEPIPETUPOBATh MHPOPMAIHIO U3 TPAPHUKOB PEATbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

8 ki1acc

Yucna v BBIYUCICHAS

- Hcrnonp30BaTh HavaidbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTENBHBIX UHCEN IS
CPaBHEHHS, OKPYTJICHHS M BBIYMCIEHUH; M300pakaTh ACMCTBUTENBHBIE YMCIA TOYKAMH HAa KOOPIWHATHOMN
MIPSIMOH.

- [IpumensTh nOHATHE apU(PMETHIECKOTO KBaAPAaTHOTO KOPHS; HAXOIUTh KBaJpaTHbIE KOPHHU,
WCTIONB3YSl TIPH HEOOXOAWMOCTH KaNbKYJISITOP; BBINOJHATH IMPEOO0pa30BaHUs BBIPAKEHHH, COAEPIKAIIIX
KBa/IpaTHbIE KOPHU, UCTIOJIb3ys CBOMCTBA KOPHEH.

- Ucnonp3oBaTh 3amucy OONBIIMX M MajbIX YHCEN C IHMOMOLIBIO JIECATUYHBIX JIpoOed u
crenieneit uncia 10.

Aaredpanyeckue BbIPasKeHHUs

- [IpuMeHsTH TOHSATHE CTENEHM C LEeJIbIM [0Ka3aTesieM, BBHIMOJIHATH NpeoOpa3oBaHUs
BBIPAKEHHM, COJIEPKAIINX CTENEHH C LENIBIM NTOKa3aTENIEM.

- BBITIOTHATE  TOXKAECTBEHHBIE TMPEOOpPa3OBaHUS  PAMOHAIBHBIX BBIPAKEHHH HAa OCHOBE
MPaBWI JCHCTBUI HaJl MHOTOWICHAMH U aireOpandeckuMu IpoosMu.

- PacknagpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

- [IpumensTs npeoOpa3oBaHysl BRIPAKEHUN Ul PELICHUS Pa3jIMYHbIX 3a7ad U3 MaTeMaTHKH,

8



CMEXKHBIX IIPEIMETOB, U3 PEAIBHOM NPAKTHKH.

YpaBHeHNs 1 HEPABEHCTBA

- Pemars nuHelHBIC, KBaApaTHbIE YPAaBHECHUS W PALMOHAIBHBIC YPABHEHHMS, CBOIAIIMECS K
HUM, CHCTEMBI ABYX YPaBHEHHUH C IBYyMsI IEPEMECHHBIMH.

- IIpoBoauTe mpocTelIMe HCCAEAOBAaHUS YPAaBHEHHH M CHCTEM ypaBHEHUI, B TOM UHUCIIE
C TpUMEHEeHHeM TrpadUUecKuX TMpelcTaBIeHnd (YyCTaHABIMBaTh, HMMEET JIM YypaBHEHHE WM CHCTEMa
YpaBHEHUH PEIIEHHs], €CIIH UMEET, TO CKOJIBKO, U TIp.).

- [lepexomauTh OT cIOBECHOH (QOPMYIUPOBKH 3amaud K e anreOpanuecKod MOAETH ¢
[IOMOIIIbI0 COCTAaBJICHUS YpPaBHEHMsSI MM CHCTEMBl YpaBHEHUI, HMHTEPIIPETHPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3aJja4y TIOJTYYECHHBIN pe3yIIbTarT.

- IIpuMeHATH CBONCTBA YHMCIOBBIX HEPABEHCTB AJI CPABHEHHS, OLICHKH; PEIIaTh JIMHECHHBIC
HEpaBEHCTBa C OJHOI MEPEMEHHOMN U UX CUCTEMBI; AaBaTh rpa)UuecKyr0 HIUTIOCTPAIMIO MHOYXKECTBA PEIICHUH
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUH

- [ToHumaTte ¥ UCHONB30BaTh PYHKIMOHAIBHBIC MOHSITHA U SI3bIK (TEPMHUHBI, CHMBOJIUYECKHUE
0003HAYCHUS); ONMpENeNATh 3HaYCHHE (PYHKIUH MO 3HAUYCHUIO apryMEHTa; OMpPENeNsiTh CBOMCTBA (YHKLIUH
noe€rpaduky.

— ' Crpours  rpadMKM  JIEMEHTAapHBIX  (DYHKIIHIi; ONMUCBIBATH  CBOMCTBAYMCIIOBOM
¢dyukuunoe€rpaduxy.

9 knace

Yucna v BBIYUCICHAS

- - CpaBHUBATh 1 YIOPSI0YUBATh PallUOHAIBHBIE U UPPALIMOHATIBHBIC YHCTIA.

- - Bomonnare apudmernueckue AEHCTBUS C PAalMOHATIBHBIMHM YHCIAMHU, COYETas YCTHbIE U
MACHbMEHHBIE TIPUEMBI, BBIITOJHATH BBIYUCICHUS C HPPALIMOHAIBHBIMHI YHCIIAMHU.

- Haxoauth 3HaueHus cTemeHed ¢ LEeNIbIMU IMOKA3aTeNsIMU U KOpPHEH; BBIUMCIATH 3HAUEHUS
YHUCIIOBBIX BBIPAXKEHUM.

- OKpyrJIATh NEHCTBUTENBHBIC YUCIIA, BBIIOIHATh IPUKHIKY PE3YIbTaTa BBIYUCICHUN, OLIEHKY
YHCIIOBBIX BBIPAYKEHUIA.

YpaBHeHHs U HEpaBeHCTBA

- PemaTs nuHeWHBIE U KBaJpaTHBIC YPaBHEHMs, YPaBHEHMSI, CBOAAIINECS K HUM, IPOCTEHIINE
IpoOHO-paliOHANIbHBIE YPAaBHEHHUSI.

- Pemarp cuctembl IBYX JMHEWHBIX YpaBHEHMH C JBYMS TEPEMEHHBIMH M CHCTEMBI ABYX
ypaBHEHUI1, B KOTOPBIX OJHO YpaBHEHHE HE SIBIIAETCS JIMHEIHBIM.

- Pemrate TekcTOBBIE 3aauM anredpanuecKuM criocoOOM € MTOMOILBIO COCTABICHUS YPaBHEHHS
WJIM CUCTEMBI IBYX YPaBHEHUH ¢ ABYMS NIEPEMEHHBIMHU.

- IIpoBOoaUTE NpOCTEHIIME HCCIEAOBAHUS YPAaBHEHUNH UM CHUCTEM YPaBHEHUI, B TOM YHCIE
C TIpUMEHEHHEeM TrpaduUecKuxX MpelcTaBIeHni (YCTaHABIMBaTh, MMEET JIM YypaBHEHHWE WM CHCTEMa
YpaBHEHUH pEIIEHHs], €CIIH UMEET, TO CKOJIBKO, U TIp.).

- Pemarp nuHeliHble HepaBEeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA; M300paXkaTh pelIeHHE
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alMCBIBATh PEIICHUE C TOMOLIBI0 CHMBOJIOB.

- Pemarp cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAaJIpaTHOE
HEpaBEHCTBO; M300pakaTh pelleHHe CUCTeMbl HEPaBEHCTB HA YMCIOBOH NPSMOM, 3alHMCHIBATH PEIICHUE C
[IOMOILBIO CUMBOJIOB.

- Hcnone30BaTh HEPAaBEHCTBA MTPH PEILICHUH Pa3IMYHBIX 3a/1a4.

DyHKUNH

- PacrioznaBate pyHKIMK M3y4eHHBIX BHIOB. [l0Ka3bIBaTh CXeMaTW4YeCKH PACIONIOXKEHHE Ha
KOOPAWHATHOW IIOCKOCTH  TpadukoB (YHKUUH B3aBUCUMOCTHOT3HAYEHUHKOA()(UIMEHTOB; ONHMCHIBATH
CBOHCTBa(yHKIIHH.

- Crpouts u u300pakaTh CXeMaTHYECKH TpauKu KBaapaTHYHBIX (YHKIMI, OMHCHIBATH
CBOWCTBA KBagpAaTHYHBIX (YHKLHUH 110 UX TpaduKaM.

- Pacno3naBaTh KBazpaTnuHylo QyHKOHIO 1O (OpMYyJie, IPUBOJUTH MIPUMEPHI KBAJIPATUUYHBIX
(GyHKIWH U3 peabHON KHU3HU, PU3HKH, TEOMETPHH.

Apudmerudeckass U reoMeTpu4ecKas MPOrpeccuu

- Pacno3naBaTh apu(MeTHYECKYIO0 1 TEOMETPHUYECKYIO IPOTPECCHH NPU  pasHBIX  CIOcobax
3aJIaHusl.

- BEITIONHATE BBIYUCIICHUST C HCIOJIb30BaHUEM (QOPMYNI N-TO wWieHa apu(METHYECKON |
TEOMETPHUYECKON MTPOTPECCHI, CYMMBI IIEPBBIX N YJIECHOB.

- U3o0paskaTh WieHbI IOCIEA0BATEILHOCTH TOUYKAMH Ha KOOPIMHATHONW TUIOCKOCTH.

- Pemars 3amaun, CBA3aHHBIE C YHCIOBBIMHU IIOCIENOBATEILHOCTAMH, B TOM YUCIIE 3a1a4d U3

9



peanbHON KU3HH (C HCIIOJIB30BaHUEM KaJIbKYJISATOPA, IU(POBBIX TEXHOJIOTHHA).

10 xnacce

Yuciaa ¥ BBIYMCIICHHUSA

- - CpaBHMBaTh U YIOPSI0UMBATh PALIMOHAIBHBIE U HPPALIMOHAIBHBIC YUCIIA.

- - Bomonnate apudmeTnueckue AEHCTBUS C palMOHAJIBHBIMH YHCIaMH, COYETas YCTHBIE U
MMCbMEHHBIE PUEMBI, BBITTOJIHATH BBIYUCIEHUS C HPPALIMOHATBHBIMHI YHCIIAMHU.

- Haxonuth 3HaueHMs cTemeHEH C LeNbIMM MOKa3aTeIsIMU U KOpPHEH; BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUM.

- OKpyriiTh NEHCTBUTENBHBIC YUCIIA, BBHIIOIHATh IPUKUIKY PE3yIbTaTa BRIYUCICHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUI.

Anredpanyeckne BbIpasKeHUsI

- [lpuMeHAT, TMOHATHE CTEMEHH C LeNbIM TI0OKa3aTelieM, BBIMOIHATH MPeoOpa3oBaHUS
BBIPa)KEHUH, COAEPKAILNX CTEIICHH C LIEIBIM [10Ka3aTEeNIEM.

- BbINONHATE  TOXKIOECTBEHHbIE IPEOOPAa30BaHMS  PAaLMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
MPaBUII JCHCTBUI HaJl MHOTOWICHAMH U alreOpandeckuMu IpoosMu.

- PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHKs BEIPAXKEHUH IS PELICHUS PA3INYHBIX 3a/1a4 U3 MAaTEeMAaTHKH, CMEKHBIX

MIPEeIMETOB, U3 pealbHON MPAKTUKH.

Ymucna v BbIYUCIEHAS

- - CpaBHMBATh U YHOPSIOYMBATh PALMOHAIBHBIC U HPPALIMOHANBHBIC YUCIIA.

- - Bomonsare apudmernueckue AEHCTBUS C PAlMOHATIBHBIMHM YHCIAMHU, COYETas YCTHBbIE U
IIMCBbMCHHBbIC HpI/IéMbI, BBITIOJIHATDH BBIYUCJIICHHSA C UPPALIMOHAIILHBIMU YUCJIaMU.

- HaxonuTh 3HaueHMs cTemeHEl C LeNbIMH MOKa3aTeIsIMU U KOpPHEH; BBIYMCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUI.

- OKpyriaTh NeHCTBUTENbHBIC YUCIIA, BHIIOIHATh IPUKUIKY pe3yIbTaTa BRIYUCICHUM, OLEHKY
YHUCIIOBBIX BBIPAXKECHUM.

YpaBHeHHsl 1 HepaBeHCTBA

- Pemrate nuHelHBIE U KBaApaTHBIE YPaBHEHUS, YPAaBHEHHS, CBOISIIMECS K HUM, IPOCTEHIINE
JTPOOHO-pAITMOHANILHEIC YPaBHEHUSL.

- Pemate cucteMbl IOBYX JMHEHHBIX YpaBHEHHH C OBYMS IEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBJISIECTCS JIMHEHHBIM.

- Pemrath TekcToBbIe 3a/1a4n anredpanyeckuM CriocoOOM € MOMOIIBIO COCTABJICHUS YPaBHEHHS
WJIY CUCTEMBI JIByX YPAaBHEHUM C JByMS IEPEMEHHBIMHU.

- [IpoBoauTh mpoOCTEHIIME HWCCIEAOBAaHUA YPaBHEHHH M CHCTEM YpaBHEHHH, B TOM YHCIIE
C TpUMEeHEeHHeM rpadUYecKuX TIpelcTaBIeHni (YCTaHABIMBaTh, MMEET JIM YypaBHEHUE WU CHCTEMa
ypaBHEHUI pelIeHus, €Ciid UMEET, TO CKOJIBKO, U TIp.).

- Pemate sMHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA; H300pa)kaTh pelICHHE
HEPaBEHCTB Ha YKMCJIOBOW NPSMOH, 3alMCHIBATH PELLICHHE C TOMOIBIO0 CHMBOJIOB.

— Pemars cucTeMbl JTMHEHHBIX HEPABCHCTB, CUCTEMblI HEPABCHCTB, BKIIIOYAIOMIUC KBAAPATHOC
HEPaBEHCTBO; M300pakaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM NPSMOMN, 3alMCHIBATH PELICHUE C
MOMOILBIO CHMBOJIOB.

— Hcnoap3oBaTh HEPABCHCTBA IIPH PCUHICHUU PA3JIMYHBIX 3a1a4.

DyHKUNH

- Pacno3naBath (yHKUMM H3ydeHHBIX BUAOB. [lokas3biBaTh cxeMaTH4YECKH PACIONOKEHHE Ha
KOOPJHMHATHOM IIOCKOCTH rpa¢ukoB (QYHKIUI B3aBHUCUMOCTHOT3HAYCHUHKOA()(HUIIMEHTOB; ONHCHIBATH
CBOMCTBA) YHKITHIA.

- Crpouth u u300pakaTb cXeMaTH4YeCKH TIpaduKyd KBaJIpaTUUHBIX (YHKLHUH, ONUCHIBATDH
CBOWCTBA KBagpAaTHYHBIX (YHKLHUH 110 UX TpaduKaM.

- Pacnio3HaBaTh KBaJipaTH4HYI0 (QYHKIHIO 1O (OpMYyIie, TPUBOJUTH MIPUMEPHI KBAJIPATUIHBIX
($yHKUMI U3 peaybHOM KU3HU, PU3HKH, TEOMETPHUH.

ApupmMernyeckasi 4 reoMeTpu4ecKas Nporpeccun

- Pacnio3HaBaTh apu@METHYECKYIO M TEOMETPHUYECKYIO TIPOTPECCHH NP pasHbIX  Ccrocobax
3aJIaHusl.

- BbINONHATE BBIYUCICHHS C HCHOJB30BaHUEM (QOPMYNT N-TO wWieHa apu(METHUYECKOH H
TFEOMETPHUYECKON MTPOTPECCHI, CYMMBI IIEPBBIX N YJIECHOB.

- M300paxarh WieHBI MOCIEI0BATENIEHOCTH TOYKAMHU Ha KOOPAMHATHOW TUTOCKOCTH.

- Pemats 3agaun, cBs3aHHBIE C YHCIOBBIMHU MOCIENOBATENLHOCTAMHU, B TOM UYUCIIE 3aa4d U3
peanbHOH KU3HH (C NCTIONB30BaHUEM KalIbKYISATOPa, TU(PPOBBIX TEXHOJIOTHUI).
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YpaBHeHHUs M HepaBeHCTBA

- Pemats nuHelHbIE U KBaJpaTHbIC YpaBHEHHA, YpaBHEHMsI, CBOAALINECS K HUM, ITpOCTEMIINE
IpOOHO-paIIOHAIbHBIC YPAaBHEHHUSI.

- Pemate cucteMbl IByX JIMHEHHBIX YpPaBHEHMH C JBYMS I€PEMEHHBIMH U CHUCTEMbI JBYX
ypaBHEHUI1, B KOTOPBIX OJHO YpaBHEHHE HE SIBIIAETCS JIMHEIHBIM.

- Pemrate TekCTOBBIE 3aa4M anredpanuecKiuM criocoOOM ¢ TOMOILBIO COCTABJICHUS YPaBHEHHUSI
W CUCTEMBI JIByX YPaBHEHUH C JBYMS IEPEMEHHBIMH.

- IIpoBoauTe mpocTelIMe HCCAEAOBAaHUS YPAaBHEHHH M CHCTEM ypaBHEHUI, B TOM UHUCIIE
C TpUMEHEeHHEeM TrpadUUecKuX TMpelcTaBIeHnd (YyCTaHABIMBaTh, HMMEET JIM YypaBHEHHE WM CHCTEMa
YpaBHEHUH PEIIEHHs], €CIIH UMEET, TO CKOJIBKO, U TIp.).

- Pemate mHeliHbIe HEpaBEHCTBA, KBaApaTHbIE HEPAaBEHCTBA; H300pa)kaTbh peEILICHHE
HEPAaBEHCTB Ha YMCIIOBOM MPSIMOH, 3alICHIBATh PEIIEHUE C TOMOLIHI0 CUMBOJIOB.

- Pemate crucTeMbl JIMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIME KBaIpaTHOE
HEPaBEHCTBO; M300pakaTh PEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM HPSMOMN, 3aIMCHIBATH PELICHUE C
MTOMOIIbIO0 CHMBOJIOB.

- Hcnonp30BaTh HEpaBEHCTBA NPU PELICHUH PA3IUYHBIX 33]1a4.

DyHKIUH

- PacrnoznaBath GyHKIMM HM3y4eHHBIX BHIOB. [10Ka3bIBaTh CXEMAaTHYECKU PACIIONIOKEHHE Ha
KOOPAWHATHOW IIOCKOCTH  TpaduKoB (YHKIUH B3aBUCUMOCTHOT3HAYEHUHKOA()(UIIMEHTOB; OMNHCHIBATH
CBOMCTBa() YHKITHI.

- Crponth M H300pakaTb CXEMaTHYECKU TIpadUKd KBaIpaTUUHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaJpAaTHYHBIX (QYHKIHUI MO UX TpaduKaM.

- Pacno3naBaTh KBazpaTuuHyo QyHKOHIO O (opMyIie, IPUBOJUTH IPUMEPhl KBAIPATUUHBIX
(hyHKIMI U3 peabHOM KU3HU, (DU3UKH, TEOMETPHUH.

ApupmMeTnyeckasi 4 reoMeTpudecKas Mporpeccun

- PacnioznaBath apu)MeTHYEeCKyI0 U T€OMETPUUYECKYIO MPOTPECCHU TPH  Pa3HbIX — crocobax
3aJaHHus.

- BbINONHATE BBIYUCIEHUS C HCIOJIb30BaHHEM (QOPMYT N-ro wWieHa apuMEeTH4ecKol u
FEOMETPUYECKOH IIPOrPECCUl, CYMMBI IIEPBBIX N YWICHOB.

- N300paxath 4eHbl OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHONW IUIOCKOCTH.

- Pemate 3amaun, cBA3aHHBIE C YMCIOBBIMU IMOCJIENOBATENBHOCTSIMU, B TOM YUCIIE 3aJaddl U3
peabHOM KU3HU (C UCTIONB30BaHUEM KAITbKYISATOPa, IU(POBBIX TEXHOJIOTHI).

Conep:xanue yue0HOro Kypca (mo rogam odoy4yeHus)

7 knace

Yucna v BbIYUCTEHAS

PannonanbHble yncia

JpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]l OT OJHON (OpPMBI 3anucH Apodei k apyroi. [lonsTue
palMOHAJIBHOIO YHCIA, 3allCh, CPaBHEHHUE, YIOPANOYMBAHUE PAlMOHAJIBHBIX 4Kcesl. Apudmerniyeckue
JIEVCTBUS C pallMOHABHBIME YHCIaMu. Perienue 3aa4d u3 peaabHOl MPaKTUKY Ha YacTH, Ha  JPOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: ONpeneNieHHe, NpeoOpa3oBaHME BHIPAKEHUH Ha OCHOBE
OIIpeleNieHHs, 3amuch OonbIIMX uucen. [IpoLeHThl, 3amuch NMPOLEHTOB B BHAE IpoOu U 1podu B Buiae
MpOLEeHTOB. Tpy OCHOBHBIE 3a/1a4H HA MPOIIEHTHI, PEILICHHE 3a/1a4 U3 PeaTbHON MPAaKTHUKH.

IIpuMeHeHnenprU3HaKOBASTNMOCTH,PA3I0)KEHUEHAMHOKUTEIH HATYPAJTbHBIXYHCE.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE MpsiMasi 1 00OpaTHast IPOIOPLUOHAIBEHOCTH.

Aaredpanyeckue BbIpPasKeHHUs

IlepemenHble, 4UCIOBOE 3HAYEHHNE BBIPAKEHHS C MEPEMEHHON. JlomycTuMBbIEe 3HAYEHUS TIEPEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEXIy BelWYMHAMH B BuIe (opmynsl. Beraucienus mo ¢dopmynam.
[IpeoOpa3oBaHre OyKBEHHBIX BBIPR)KEHHH, TOKAECTBEHHO DPABHBIE BBIPAXKCHUS, NMpPaBUiIa MPeoOpa3oBaHUs
CyMM " MIPOM3BEICHUH, MIPaBIJIAPACKPBITHSICKOOOKHITPUBEICHUATIOIOOHBIX CITaraeMbIX.
CBolicTBacTeNEHUCHATYPaIbHBIMIIOKA3aTENEM.

Opnownensl W MHorowieHol. CreneHb MHorowieHa. ClOK€HHE, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIeHOB. DopMyIlibl COKpamEHHOTO YMHOMKEHUS: KBaJpaT CyMMBI M KBaapaT pasHoctu. dopmyna
pa3HOCTH KBa/paToB. Pa3nojkeHne MHOTOWIEHOB HA MHOKHTEIH.

YpaBHenus

YpaBHeHNE,KOPEHbYpaBHEHU S, IPaBUIIApe0Opa3oBaHUsypaBHEHNS, PABHOCHIILHOCThYPaBHEHHH.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHMCIIO KOpHEH JIMHEHHOrO YypaBHEHMsI, DPEILLCHUE
JUHENHBIX ypaBHeHUH. CocTaBieHHME YpaBHEHMH IO YCJIOBHIO 3aJadd. PelleHWe TEKCTOBBIX 3afad C
MTOMOUIbI0 YPaBHEHHH.

Jluneiinoe ypaBHEHHE ¢ IBYMs IIEpEeMEHHBIMA U ero Tpaduk. CuctemMa MByX JTMHEHHBIX YpaBHEHUH ¢

11



IBYMS IIepeMEHHBIMU. PelieHne cucteM ypaBHEHUH clIocOOOM MOACTAHOBKU. IIpuMeps! peleHus: TEeKCTOBBIX
3aJ1a4 ¢ IOMOILBIO CUCTEM  YPaBHEHUH.

Koopaunats! u rpaduku. OyHKITUN

Koopaunara Touku Ha npsamoil. YucioBble NPOMEXYTKU. PaccrosHue MeXIy JBYMs TOYKaMU
KOOPAHMHATHOM IPSMOMN.

[TpsmoyronsHascucTemMakoopauHat,ocuOxuOy.Abcuuccan  opauHaTa TOYKM Ha KOOPAMHATHON
miockocTH. Ilpumeps! rpadukos, 3aganseix Gopmynamu. UreHne rpaQkoB peabHBIX3aBUCUMOCTEH.

[Monstre Gynkumu. [ pagux Gpynkumun. CoiictBa ¢ynkuuil. Jluneiinas gynkuus, e€ rpapux. ['padux
¢bynkumny= /x/. I'paguueckoe perieHre TMHSHHBIX yPaBHEHUH U CUCTEM JIMHEHHBIX yPaBHCHUH.

8 knace

Yucia 1 BbIYUCICHUSA

Ksanparueiii kopens u3 uuncia. IloHsarrne o0 uppanmoHAIBHOM ducie. JlecaTHdHple MPpHOIMKEHUS
uppanyoHanbHEIX uuncen. CBoHCTBa apu(MeTHUECKMX KBaApaTHBIX KOPHEH M MX IPUMEHEHHE K
mpeoOpa3oBaHMIO YHCIOBBIX BHIPRKEHHUH U BHIYMCIICHUAM. [leiicTBUTENbHbIC YHCIa.

Crenens ¢ LelbIM NOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3aMChYHCa.

Anredpanyeckne BbIpasKeHUsI

KBanpatHpIiiTpEXwieH; pa3nokeHHeKBaIpaTHOTOTPEXWIEHaHA MHOKUTEH.

Anrebpandeckass podb. OCHOBHOE CBOMCTBO anreOpanveckoi apobu. CroxeHue, BbIYUTaHUE,
YMHOXXEHHE, AeeHue anredpandeckux apoOeil. PanronanbpHble BRIpaKeHHUS U X ITpeoOpa3oBaHue.

YpaBHeHHs 1 HepaBeHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOISIINXCS K TUHEHHBIM B KBaJlpaTHEIM. [IpocTeiimie npoOHO-paIioHaIbHbIe YPaBHEHUS.

I'padmgeckas HWHTEpIpeTanus YpaBHEHUI c
JBYyMSITIEpEMEHHBIMUMCUCTEMIIMHEHHBIXY paBHEHUH CABYMsATIEpeMeHHBIMU. [ [puMephIpeieHusIcicTEMHETNHEH
HBIXypaBHEHHUICIBYMTIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3ajau ainreOpanyecKuM crocoboMm. UuciioBble HEpaBEHCTBA M MX CBOMCTBA.
HepaBeHcTBO ¢ OnHON mnepeMeHHOH. PaBHOCHIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPAaBEHCTBA C OJHOM
nepeMeHHoM. CHcTeMBbl TMHEHHBIX HEPaBEHCTB C OJTHONW MEPEMEHHOM!.

DyHKIUH

Ilonstre ¢ynkumu. O6nacTe onpeneseHrss ¥ MHOXECTBO 3HaueHMH (yHkuumu. CrocoObl 3amaHust
GyHKIHH.

I'paduxdynknm. UrennecpoiictBpynkuunnoe€rpaduky. [Ipumepbirpad nkoBQYHKIHIA,0TPAXKAFOIIUXP
eanpHblenpoLiecchl. DYHKIMKM, ONHUCHIBAIOLIINE NPSAMYI0 HOOPAaTHYIOMPONOPLHUOHANIBHBIE 3aBHCUMOCTH, WX
rpaduKH.

s I'paduueckoe pelieHne ypaBHEHUIH W CHCTeM ypaBHEHUH.

9 knace

Yucna v BbIYUCIEHAS

JleficTBUTEIIbHBIC YMCIa

PanmonaneHble 4Kcia, WppalMOHANbHBIE YHCIIA, KOHEUHbIE M OECKOHEUYHbIE AECSTHYHBIE APOOH.
MHOKECTBO JICHCTBUTENBHBIX YHWCEN; JCHCTBHTENBHBIE YHCIA Kak OCCKOHEUHbIE JECATUYHBIC IpoOu.
B3anMHO 0J1HO3HaYHOE COOTBETCTBHE MEKy MHOKECTBOM JICHCTBUTEIIBHBIX YUCEN U KOOPAUHATHON MIPSIMOIL.

CpaBHeHUE IeHCTBUTENBHBIX YUCEN, apupMeTHIEeCKUe IeHCTBUS C AEHCTBUTEIbHBIMUYNCIIAMH.

W3mepenust, mpuOIrmKeHus], OIICHKH

Pa3mepbr 00BEKTOB OKPYKAIOIIETO MUPA, JITUTEFHOCTh TPOIIECCOB B OKPY’KAIOIIEM MHUPE.

[Tpubnmxénnoe 3HAUEHUE BEJIMYUHBI, TOYHOCTBIIPHOIHKEHUSI.
Oxpyrienneuncen. [IpukuakanoneHKape3yIbTaTOBBEIYUCICHUI.

YpaBHeHus U HepaBeHCTBA

VYpaBHEHUs C OOHON IEpEMEHHOMN

JIuneiinoeypaBHeHue. PerieHneypaBHEHN, CBOASAIUX CAKINHEIHBIM.

KBanpaTtHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOAALIIMXCS K KBAaJIpaTHbIM. bUKBaApaTHOE ypaBHEHUE.
[Ipumeps! perieHns ypaBHEHHHTPETHEHNUETBEPTONCTENCHENPA3I0KEHUEMHAMHOKUTEIIH.

Pemenne npoOHO-panioHaIbHBIX YpaBHEHHUH. Pelienre TeKCToOBbIX 3a/1a4 anreOpandeckuM METO0M.

Cucremsl ypaBHEHHUH

YpaBHeHHEe ¢ ByMsl NIEpEMEHHBIMU U ero Trpaduk. PemneHue cucrem JIBYX JHHEHHBIX YpaBHEHUH C
IBYMsI TIEpEMEHHBIMU. Pelienne cucteM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOH
creneHu. I'padudeckas HHTEpIpETalrs CHCTEMbI YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/a4 aNreOpanyeckuM CIIoCOOOM.
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HepagenctBa

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.

Pemienue nuHENHHBIX HEPABEHCTB C OJTHOM NEpEeMEHHOM. PellieHne cucTeM JIMHEWMHBIX HEPaBEHCTB C
onHOM mepeMeHHOH. KBaapaTHele HepaBeHcTBa. [ 'paduueckas HHTEPHIPETAlMs HEPABCHCTB M CHCTEM
HEPAaBEHCTB C ABYMS [IEpEMEHHBIMHU.

DOyHKINH

Ksanppatmunasdynkmms,eérpadukucpoiicta.[lapadona,koop IMHATHIBEPIINHBIIAPAOOITBL, 0CHCHMMETP
nunapadobl.

YucnoBble MOCJeA0BATEIbHOCTH

Omnpeaesenue 1 ciocoObl 3aJaHNs YUCIOBBIX [10CIE0BATENIbHOCTEH

ITonsTHE YMCIIOBOW MOCTEAOBATENBHOCTH. 3aJaHHe TIOCIEI0BATEILHOCTH PEKYPPEHTHON GopMyIon
¢dhopmynoii N-rousnena.

Apudmerrueckast 1 reOMETPUYECKas IPOrPecCuu

Apudmernaeckast u reoMeTpuyeckas MPOTPECCUHU. Dopmynbl
N-roueHaapuPpMeTHIECKONUTEOMETPUIECKONTIPOrpecCcrii,CyMMBI TIEPBBIX NUJICHOB.

N300paxkeHne 1WieHOB apu(METHIECKON U TeOMETPUUECKON MPOTpeccHii TOUKaMH Ha KOOPIMHATHON
IIOCKOCTH. JIMHEHHBINA U SKCITOHEHITHATBHBIN POCT. CIIOXKHBIC TTPOIICHTEHI.

10 knacc

Ymucna v BbIYUCIEHAS

KBanpatHsriit kopeHs n3 uncia. CBoWcTBa apru(pMETHIECKIX KBaIPATHBIX KOPHEH U MX NMPUMEHEHUE K
peoOpa30BaHMIO YHCIOBBIX BEIPAXKEHUH U BBIYNCIICHUAM. JleiicTBUTENbHbIEC YHCIIA.

Crenens ¢ LelbIM NOKa3ateneM U e€ cBoiicTBa. CTaHAapTHas 3aMChyHCa.

W3mepenust, NpuOIMKeHNs, OLICHKH

Pa3mMepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJTUTEIBHOCTh IIPOLIECCOB B OKPY>KAIOLIEM MHPE.

[Mpubnmxénnoe 3Ha4YeHHe BEJTMYMHBI, TOYHOCTBIIPHOIMKECHUSI.
Oxpyrnenueuncen.[IpukuakanoneHKape3yIbTaTOBBEIYUCICHUH.

YpaBHeHHsl 1 HepaBeHCTBA

YpaBHEHUS ¢ OIHOU NEPEMEHHOU

JIunelinoeypaBHeHue. PelneHneypaBHEHUN, CBOAA U X CAKITMHEUHBIM.

KBanpatHoe ypaBHEHuE.

Cucremsl ypaBHEHUH

Pemenne cucrem IByX JIMHEHHBIX YpAaBHEHHH C JABYMs IepeMEHHbIMH. PelleHne cucrem naByXx
YPaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOM creneHu. PelleHHe TEKCTOBBIX 3ajad
anredpanvdeckuM CII0COOOM.

HepageHcTBa

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nUHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOH. PelleHue cucTeM JMHEHHBIX HEPAaBEHCTB C
oJIHOM nepeMeHHOU. KBaipaTHbIe HEpaBEHCTBA. .

DyHKINH

ITonste ¢ynkumu. Obnacte onpeneseHrss 1 MHOXeCTBO 3HaueHUH (yHkumu. CrocoOwl 3amgaHust
(hyHKIHIA.

I'paduxdynknm. UYrennecpoiictBpyakuunnoe€rpaduky.[Ipumepbirpad nkoBQYHKIHIA,0TPAXKAFOIIUXP
eanpHbleTpoliecchbl. DYHKIIUKM, OMHUCHIBAIOIINE TNPSAMYI0 HOOPAaTHYIOMPONOPIHUOHAILHBIE 3aBHCUMOCTH, WX
rpadukHu.

Kanparununasdynknus,e€rpadukncoiicta.[lapadoa,koopIMHATHBEPIIHHBIIAPAO 0B, 0CECUMMETP

&napaGonm.

Yucnosbie MOCJIeA0BATEIbHOCTH

Omnpenesenue 1 ciocoObl 3aJaHNs YHCIOBBIX M0CIE0BATEILHOCTEN

[ToHsATHE YMCTIOBOI MMOCIIENOBATELHOCTH. 3a/JaHHE TIOCIIEI0BATEILHOCTH PEKYPPEHTHON QopMyIton n
¢dhopmynoii N-rousnexa.

Apudmerrueckast 1 reOMETpUYECKas IPOrPeccuu

Apudmernueckas u reoMeTpuyeckas MPOTPECCUHU. DopmyIibl
N-rouneHaapu(pMeTHIECKONUTEOMETPHIECKONTIPOrPEeCCHil,CyMMBI TIEPBBIX NUJICHOB.

Y4eOHO-TeMaTHYeCKOe INIAHMPOBAHUE.

AJITEBPA
7-10 xiacc
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Ne Paznen nporpamMmmbl 3amIaHupOBaHHOE KOJIMYECTBO

u3ydae 4acoB

MOTO

paszzaena

7 knacc

1. Uwucna u BEIUUCIICHU. ParonanbHble yncna. | 25

2. Anrebpanueckre BhIPaKEeHUSI. 27

3. YpaBHEHMS U HEPABEHCTBA. 20

4, KoopnunaaTs! u rpadukn. OyHKIIAH. 24

5. [ToBTOpEeHue u obobIICHHE. 6
HUroro 102

8 Kknacc

1 [ToBTOpeHue 6

2 Uwcna v BEIYUCIICHUS 22

3 AnrebpandecKrie BEIPaKEHHS 18

4 YpaBHeHHS 1 HEPABEHCTBA 40

6 OyHKIHUN 10

7 [ToBTOpeHue 6
HUroro 102

9 knacc

1. [ToBTOpeHue

2. Uucna v Beruucienus. JlelicTBUTENbHBIE yncia | 9

3. VYpaBHeHHs M HepaBeHCTBAa. YpaBHeHus c | 14
OJIHOU NEPEMEHHOU

4, VYpaBHeHuss u  HepaBeHcTBa.  Cucrema | 17
ypaBHEHUI

5. YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 13

6. OyHKINN 16

7 UmncnoBble MOCIE0BATETHHOCTH 15
[ToBTOpEHHE. 12

10 knace

1 Uucna 1 BEIYUCTICHUS 15

2 VYpaBHEHNUS U HEPABEHCTBA 45

3 OyHKIMN 20

4 YucaoBwIe TTOCIIEN0BATEIIFHOCTH 10

5 IToBTOpEHue 12
UTOIro 102
UTOIro 408

IMoypouHoe TeMaTHYECKOE MNIAHUPOBAHUE
Anrebpa 7 kiacc.
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Ne Paznea, Ne TEMA YPOKA Conep:xa | Onucanue yHuBepcaibHbIX KoHTpoJb
YPOKa | KOJH4YECTBO YPOKa HHE Y4eOHBIX JeilcTBU (nomamnee
no 4acoB B ypoka 3a/1aHue)
BCEMY pa3ne
Kypcy ae
L Hucaa " ITonsiTue OOBIKHOB | CycremaTusupyor Haiiure
BhIYHCIeHus. | 1 PALOHATIBHOrOYH CHHBIC ¥ | yoGoramaroT3HaHUSAOOBIKH | sayenie
Paunonaibu cna ACCATIAN | ope HHBIXHACCATHIHBIXTIPO | pripaenus
ble YucIa. bIE IPOOU | ggx.
2-4 (25 racos) 2-4 ApudmeTndeckue HeHcTBus | [Tpumensior Haiinure
JIeHCTBHS N pa3HooOpa3Hble CIOCOOBI | 3HaucHHe
CPaIMOHATBHBIMUYHC ApOOsMH U TpUEMBI  BBIYMCIICHUS | BBIPAKCHHS
JIaMH. 3HAYCHUU IPOOHBIX
BBIPaKCHHUI,COICPIKAIIUAX
OOBIKHOBEHHBIE u
JeCSTUYHBIEC IpO0H,
3aMeHSI0T npu
HEO0OXOIUMOCTH
JECITHIHYIOIPOOHOOBIKHO
BEHHOMHMOOBIKHOBEHHY0IC
CATUYHOM,
[IpuBoasTBEIpaKEHHEK (DO
pMe,HanboIeey 100H OIS
BBIYUCIICHUN
5 5 JAunarnocruueckas BrinonusatoT be3 3aganus
KOHTpOJBbHAs paboTa KOHTPOJBHYIO paboTy
Nel
6 6 PaGora HaJ AHaIM3HPYIOT Haiitn
omroOKaMu JIOTYIICHHBIE OIIMOKH SHATCHHC
BBIPKCHHS
7.8 7-8 Cpasrerue, CpaBHeH CucreMaTu3upyor CpaBHHTH
yropsgounBasuepan | 1o 1o0O0ramaT3HaHUsI0000b! | 3HaueHUs
TOPSII0Y =
HOHAIBHBIXUHCEIL. ZIB;)EHJ;;a KHOBEHHBIXUIECATUYHBIXl | BBIPAKCHUI
poosix.
LIUOHAJIb
aprxapce | CPABHHBAIOTHYIIOPSIOYHB
. arTApoOH,TpeoOpa3oBbIBaA
SITPUHEO0O0XOTUMOCTUIECST
WYHBISIPOONBOOBIKHOBEHH
bIe,00bIKHOBEHHBICBICCATH
YHBIE,BYaCTHOCTHBOECKOHE
YHYIOJICCATUIHYIOIPOOB.
9-10 9-10 CrenenbcHaTypain CreneHbe | [Tpuponsrunciossiendyks | Haiigure
bHBIMIIOKA3aTesIe HAaTypalb | oyHBIePUMEpBICTENICHUCH | 3HaYeHHe
M. HPIMITOKA aTypaqbHBIMIIOKA3aTeNIEM, | BBIPOKCHHS
3aTesieM

00BSICHSSI3HAYCHUSIOCHOBA

HUS CTENICHU M TOKa3aTels
CTEIIEHH,
3HAYCHMS CTEMeHeH BHUA
an (a —
JII000epalMOHAIBHOCUHCIT

0,N—HAaTypPaJIbHOCYHUCIIO).

IToHNMAIOTCMBIC3AMKUCH

HaXOJUTh
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11

OOJBITUXYHCEIICITOMOIIb

FOJECSITUIHBIX IPOOCHHCT
eneHeituncnal 0,nmpumens
FOTUXBPEAbHBIXCUTYaLH
SIX.

12

11

Kontponphas
pabota Nel

Brimonnsior
KOHTPOJBHYIO paboTy

bes 3aganusa

13-15

12

Pabora HaJl
omunoKamMu

AHanu3upyoT
JOTTYIIEHHBIE OIIHOKN

Haiinure
3HauEeHUE
BBIPKCHHSI

16-18

13-15

PemenneocHOBHBIX3a
JlagyHaIpoou,
MPOIEHTHI
HU3pEeAbHOUINIPAKTUK
H.

IIponopix
usl,
MIPOLIEHTHI
, pereHue
3a1a4

PemaroT 3amaum Ha yacTtw,
MPOICHTHI, IPOTIOPIIMH, Ha
HaXOXJICHUE Ipoou
(mporieHTa) OT BEIUYUHBI
HWBEIMYUHBITIOCE IpoOH(TIp
OIICHTY ), ApOo0u(TIpOIIeHTA),
KOTOPBI-
COCTaBIIIETOTHABEITNYNHA
OTAPYTOM.

[IpuBoasT,pa3zdbuparoT,ole
HUBAIOTPa3INYHbICPEIICHH
51,3aNMCUPELICHUHTEKCTOB
BIX3a/1a4.
PemaroTipakTuko-
OpPUEHTHPOBAHHBIE3aJa9NH
anapoOH, IPOLEHTHL, IPSIMY
IOMOOPATHYIOIIPOTIOPIIMOH
QIIBHOCTH,ITPOTIOPLINH;

Penmute
3aJ1auu

19-21

16-18

IIpu3naku
JeIUMOCTH,Pa3II0NKe
HUSIHAMHOXKUTEJINHA
TypadbHBIXUHCEI.

IIpu3Haku
JEIAMOCT
u

HpHMeHHIOTHpI/ISHaKH,I[eIII/I
MOCTH,pa3JI0KCHUAHAMHO
KUTCIUHATYpPaJIbHBIXYUCEC
JI.

Haiinure

3Ha4YCHHE
BBIPAKECHHUS

22-23

19-21

PeanibHBIE3aBUCUMOCT
H.

3aBUCUMO
CTH

Pacrio3naroT u 0OBSICHSIOT,
Onupasch Ha
onpe/iecHus, psAMO
[IPOHOPLUOHAIIBHEIE "u
00paTHOMPOMOPIUOHATBH
bIC3aBUCUMOCTUMEKITYBEI
WYUHaAMU  IIPUBOJATIIPUME
PBIdTUX3aBUCUMOCTEHU3pE
AJIbHOTOMUPA,U3APYyTUXyd
€OHBIXIIPEIMETOB.

Hatinure

3HA4YCHHUC
BBIPAXXCHHUA

22-23

IIpsmas u
00paTHasIpono
PUHOHAIBHOCTH

[Ipsmas u
oOparHas

MIPOTIOPIIN
OHaJIbHbIC
3aBHCUMO

CTH

Pacnio3HaroT u 0OBSICHSIOT,
OIUPAsICh Ha
OTIpeICIICHN, IPSIMO
MPOMOPLIUOHAIBHBIE u
00paTHONPOIIOPIIUOHATBH
BI€3aBUCHMOCTHMEKTYBEI
WYMHAMUY; TIPUBOIATIIPUME
PBIdTUX3aBUCUMOCTENH3pE
aTBbHOTOMUPA,U3IPYTUXYY

Hatinure

3HA4YCHHC
BBIpaXXCHHUA
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€OHBIXIIPEIMETOB.

24 24 Konrponpnas  padora Brimonsstor bes 3ananus
Ne2 KOHTPOJBHYIO paboTy
25 25 Pabora Han ommbOkamu AHATH3HPYIOT Haiiute
JOMYIEHHbIE OIINOKN 3HAYCHHUE
BBIPAKCHUS
26 Anredpanyec |1 ByKBEeHHBIEBbIpaXkKeHH | 1UCIO0BOC | Opnaneparoranrebpandeck | Haiiaure
KHEBLIPAKEH s a OWTEPMUHOJIOTUENHCUMBO 3HAYEHUE
usl. OyKBEHHBI 9 B
(27 uacos) . JUKOU, TPUMEHSIOTEEBIIPO BBIPaKCHHS
BBIPANKEH [IECCE0CBOEHUSydeOHOTOM
_— aTepuasa.
27 2 [lepemMeHHBIE. BripaxeH | OpnanepatoranreGpanueck | Haiimure
ﬁZpeMeHIS OI\/'ITCI\)’MI/IHOJIOFI/ICI\/'II/I(‘Z.I/IMBO 3HAYEHUE
I JTUKOH, TIPUMEHSIOTEEBIIPO BBIPQKCHHS
3HAYCHME [IECCE0CBOCHUSTy4eOHOTOM
BEIpacen | ATepHaia.
us ¢ | Haxonmar3HaueHusOykBeHH
nepeMeHH | BIXBBIPaKEHUHIPH3adaHH
BIMH. BIX3HAUYCHHUSIXOYKB;
@opMyna. | BBHIIOIHAIOTBBIYUCICHUAIIO
bopmynam.
28 3 Jlonyctumbie 3HaueHUe | Opnanesaroranre6pandeck | Haiinure
3HAYCHUsITIEpEME BBIpAKCH OWTEPMUHOJIOTUENHCUMBO 3HAYCHUE
HHBIX. - JTUKOU, TPUMEHSIIOTEEBIIPO BBIPKCHHS
1IECCEOCBOCHUAYYSOHOTOM
aTepuasa.
Haxonsr3naueHusiOyKBeHH
BIXBBIPKCHUHIIPU3aJaHH
BIX3HAUYCHHIXOYKB;BBITIONH
STFOTBBIYUCIICHUATIOPOPMY
Jam.
29-30 4-5 DOpMyJIBL. QopmyTEl | HaxonsrsHauennsiOyksenn | Haiimure
BIXBBIpAXKEHUHTIPU3aJaHH 3HAYCHHUE
BIX3HAYEHUSIXOYKB;BBIIIOJIH | BBIPAKCHUS
SFOTBBIYHUCIICHUATIOOpMY
Jam.
BhINONHAIOTYMHOXKEHUEOT
HOWJICHaHAMHOTOUJICHUMH
OTOYJICHaHAMHOTOYJICH, TP
HMEHSI0T)OPMYJIIBIKBAIpa
TaCyMMBIUKBa/IpaTapazHoc
TH.
31-32 6-7 IMpeoGpa3oBanue Byksenn BeimonasroTiipeoopasoBan | PackpsiTh
OYKBEHHBIXBBIPAKCH bIC HSLCIIOTOBBIPAXKCHUSIBMHO CKOOKH 14
A, BHIpAKCH TOYJICHIIPUBEICHUEMIION0 NpUBECTH
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PaCKpPBITHECKOOOK |
MMPUBEICHUETION00HBI
XCJIaracMhbIX.

Hsl,
PacKphITH
€ CKOOOK,
MO100HBI
e

claraeMel
e

OHBIXCIIaraeMbIX,PACKPBITH
€MCKOOOK.
BBINOIHAIOTYMHOXEHUEO
HOWJICHAaHAMHOTOUJICHUMH
OTrO4WIEHaHaMHOI'OUJICH, I
HMEHSTH(OPMYIIBIKBAIPAT
aCyMMBIMKBaJIpaTapazHoOCT
.

OcymiecTBiIsItoT
pasyioxeHue
MHOT'OYJICHOB Ha
MHOKUTEIN IIyTEM
BBIHECEHHS 32 CKOOKHU
0OIIIETOMHOKHUTEA,
NpUMEHEeHUs  (OpPMYIIbI
pasHocTH KBaJpaToB,
dbopMyn  cokpaméHHOTO
YMHOXECHHSL.
[IpumenstoTipeoOpazoBa
HUEMHOTOWICHOBIISIPEII
CHUAPA3JINYHBIX3aJa9YN3M
aTEeMaTUKH,CMEKHBIXIIPET
METOB,U3pEAIbHONUIIPAKTU
KH.

3HaKOMUTCSICUCTOpUEHPA3
BUTHUAMATCMAaTHUKH,

MOJ00HEIE
cllaraeMele

33

Konrposasnas pabora
Ne3

Brmonusror
KOHTPOJBHYIO paboTy

bes 3amanus

34

Pabora Haxq
OIINOKaMU

AHanmu3upyroT
JIOTYIICHHBIE OIIMOKH

Haiinure

3Ha4YCHHE
BBIPAKECHHUS

35-37

10-12

CBolicTBa CTEIEHU
CHATypaJIbHBIMIIOKA3
aTeieM.

CreneHs.
OcHoOBaH
e
CTEICHH.
Iloka3ate
b
CTEICHH.
CsoiicTBa
CTEIIEHU

DOopMyIHUPYIOT OIPENEICHUE
crenenu Buga a', TAE a —
MIPOU3BOJIBHOE YHUCIIO, N —
HAaTypaJbHOE YUCIIO.
DOpMYIUPYIOT, 3aIIUCHIBAIOT
B CHMBOJIMYECKOH (opme
CBOMCTBa CTEelNeHn c
HAaTypaJIbHbIM [10KA3aTEIEM.
[TpumensroT CBOICTBa
CTENIEHH IpU  PELICHUU
BBIPAKECHUM.

Haiinure

3Ha4YCHHE
BBIPAKECHHUS

38-39

13-14

MHoro4jeHbI.

OnHoute
H,
MHOTO4JIe
H

BrimonHsroTpeodbpasoBan
HSIIIEIIOTOBBIPAKCHUSIBMHO
TOYJIEHIIPUBEAECHUEMIIOA0
OHBIXCJIATaeMbIX,PACKPBITH
€MCKOOOK.
BBINOTHAIOTYMHOXKEHUEOT
HOYJICHAHAMHOTI'OYJICHUMH
OTOYJICHAHAMHOT O4JIEH, TP
AMEHATh(OPMYIIBIKBAIPAT
aCyMMBIMKBAIpaTapa3sHOCT
H.

OcCyiecTBISIOT

Haiigure

3HA4YCHHC
BBIpaXXCHHUA

18




40-42

pasioKeHHe

MHOTOYJICHOB Ha
MHOKUTEITH myTéM
BBIHECCHHUS 32 CKOOKH
OOIIErOMHOXKHUTEIS,

npuMeHeHuss  (popMyIIsI
pa3HOCTH KBaJIpaToB,

dbopmyn  cokpam€HHOTO
yMHOXeHus. [ [puMenstoTn
peobpazoBaHHEMHOTOUIIE
HOBIJISIPEIICHUS Pa3InIH
BIX33Ja4YM3MaTEMaTUKH,C
MEXXHBIXIIPEIMETOB, U3pea
JIbHOUMIPAKTUKH.

43

15-17

CioXeHHue,
BI)I‘-II/ITaHI/Ie,yMHO)K
€HHEMHOTOYJIEHOB.

Crnoxenu
e,
BBIYATAHU
e,
YMHOXEH
He
MHOTOYJIE
HOB

BrmonasiormpeobpazoBad
USIETIOTOBBIPAKCHUSIBMHO
TOYJICHITPUBEICHUEMITOI0
OHBIXCJIAraeMbIX,pacKpbITH
€MCKOOOK.
BEINONHAIOTYMHOXKEHHUEOT
HOYJICHAHAMHOTOYJICHUMH
OTOWJICHaHAMHOTOYJICH, TP
UMEHSITh()OPMYJIIBIKBAPAT
aACyMMBIMKBaIpaTapazHoCT
U.

OcCymiecTBISIIOT
pasiioxxeHue
MHOTOYJICHOB Ha
MHOXXUTEIHN IyTEM
BBIHECCHHSI 32 CKOOKHU
OOII[ErOMHOKHUTEIS,
npuMeHeHuss  QopMyIIbl
pasHocTH KBaJpaToB,
dbopMyn  COKpaléHHOTO
YMHOXKCHHSI.
[MpumensitoTipeoOpa3oBa
HUEMHOTOWICHOBJISIPEIII
SHUSAPA3TUIHBIX33IaYU3M
aTeMaTUKH,CMEXKHBIXITPE]
METOB,U3PEATIbHOUIIPAKTH
KH.

Haiinure

3HAYCHUC
BBIpAXXCHUSA

44

18

Jlmarnoctudeckast
KOHTPOJIbHAS
paborta Ne2

Brimonusor
KOHTPOJBHYIO paboTy

bes 3ananusa

45-48

19

Pa6Gora HaJI
omuoOKaMu

AHanu3upyoT
JTOTTYIIICHHBIC OIMMTHOKH

Haiigure

3HA4YCHHC
BBIPaXXCHUA

20-23

DopMyJIbl
COKPAIIEHHOIOYMH
0’KCHUS.

DopMyIbl
COKpaIleH
HOTO
YMHOXEH
sl
Ksagpar

BrmonHsroTpeodpa3oBan
HSIIIEIIOTOBBIPAKCHUSIBMHO
FOYWICHIIPUBEICHUEMITO0
OHBIXCJIATaeMBIX,PACKPBITH
€MCKOOOK.
BBINOJHAIOTYMHOXKEHUEO,T

Haiigure

3HA4YCHHC
BBIpaXXCHUA

19




49-50

51

52

CYMMEBI,
KBapat
Pa3HOCTH,
pa3HOCTh
KBaJpaTo
B

HOYJICHAHAMHOTOYJICHUMH
OTOYJICHAHAMHOTOYJICH, TP
UMCHSATH(OPMYJIBIKBAIPAT
aACyMMBIMKBaJIpaTapazHoOCT
U. OcCymiecTBIsIOT
pasiioKeHHe MHOTOUYJICHOB
Ha  MHOXHUTEIU MyTEM
BBIHECEHUS 32  CKOOKH
OOIIIETOMHOKHUTEN,
MIPUMCHEHUS hopMyBI
pasHocTH KBaJpaToB,
dbopMyn  COKpamEHHOTO
YMHOKCHHSI.
IIpumenstoTIpeoOpa3oBaH
HMEMHOTOWICHOBISIPEIICH
HAPa3INYHBIX3/Iauu3MaTe
MaTUKU,CMCKHBIXITPEAMET
OB,U3PCATBHONUNPAKTUKHI

24-25

Pazimoxxenue
MHOT'OYJIEHOB
HAMHOXUTEIU

Muoroun
€HEL.

BrmonasaroTipeodbpasoBan
HSITIEIOTOBBIPAKCHUSIBMHO
TOWICHIIPUBEICHUEMITO0
OHBIXCIIATaeMBIX,PACKPBITH
€MCKOOOK.
BEINONHAIOTYMHOXKEHHUEOT
HOYJICHAHAMHOTOWJICHUMH
OTOYJIEHAHAMHOT OUJIEH, TP
UMEHSTh(OPMYJILIKBAIpAT
aCyMMBIMKBAIpaTapa3sHOCT
.

OcCy1ecTBISIOT
pas3noxeHue

MHOTOYJICHOB Ha
MIyTEM
BBIHECEHHSI 3a CKOOKH
OOIIETOMHOKHUTEJIA,

hopmyIisl

MHOXHTCIN

MIPUMEHEHUS
pasHocTH KBaJpaToB,
dhopMyn  cOKpamEHHOTO
YMHO>KEHHS.
[Ipumensitornpeodpazona
HHEMHOTOWICHOBJISIPEI
SHUSIPA3IMYHbIX3a/1aun3M
aTeMaTHUKH,CMEXHBIXIIPE]
METOB,M3pECATLHONNPAKTH
KH.

Haiinure

3HA4YCHHE
BBIPAKECHHUS

26

KouTtponbsHas pabota
Ne4

Brmmonusror
KOHTPOJBHYIO paboTy

be3 3amanus

27

PaOora Hajg ommOkamu.

AHanu3upyoT
JIOTTYIIICHHBIC OMMTUOKH

Hatinure

3HAYCHHC
BbIPA’XXCHHA

53-54

YpaBHeHus U
HepaBeHCTBa

1-2.

YpaBHeHuE,
paBuIanpeodpa3oBa

VYpaBHeH
ue c
OJTHOM

CucrtemMaTH3upyroTHOOOTA
IAF0T3HAHUA 00 ypaBHESHHSX

Pemmnte
ypaBHEHHUE

20




55-56

57-58

59

60

61-62

63-65

(20)

HUSAYpaBHEHUS,paBHO | IepeMeHH | Pacrno3HaroT JIMHEWHbBIE
CHJIBHOCTbYPaBHEHH OH. ypaBHeHus. I IpeoOpa3oBbiBa
it Kopens IOT YpaBHEHUSA

ypaBHEeHU | PemaroT ypaBHEHHsI.

sL.

PaBHOCHN

bHBIC

ypaBHEHU

s1.

3-4 Jluneiinoe ypasuenne | JMHEHHO | Cpcrematnsupyiotno6ora | Pemrmre
comHOM mepeMeHHOH, | © AIOT3HAHUSOOYPAaBHCHUSIX | YPaBHEHHE
pelICHUEITMHEHHBIXYD YPABHCHH -

. € € OIIHOH | Pararor
ABHEHMI. YpaBHEHHsS BHJA ax
ICPEMCHH | = b ppu  pasnuuHbIX
OH. 3HAYEHHAX a U b.
Pewaror cucteMsl TMHEWHbBIE
YpaBHEHUU
5-6 Pelrenresanauciom 3agaun, PemaioT TEKCTOBBIE 3alaYM | Perure
OIIBIOYPABHEHHUL. KOTOpBIE | anreOpandecKuM CHOUC06OM | samauy
pEIIaloTC | MOMOIIBIO YPABHEHHI.
St c
MOMOIIBIO
ypaBHEHU
i.
7 Kontponpnas Brimonustor bes 3amanns
pabota Ne5 KOHTPOJBHYIO paboTy
8 Pabora Haz AHanu3upyoT Pemute
OIIMOKaMU JIOTYIICHHBIE OIIMOKN YpaBHCHHEC
9-10 Tuneiinoe Jluneiino | @OpMyIHMPYIOT ONPENENEHUE | PermTe
ypaBHeHHe CYpaBHEH | JIMHEHHOTO  YPAaBHEHMA  C | ypappemme
ui C | nByms

CABYMSITICPEMEHHBI
JBYMSI nepeMeHHbIMA. OTIPeIeNSIoT,

MuRerorpaduK. MEPEMEHH | ABJIACTCS JIM Tapa 4Yucel
BIMHU. pelieHueM JTAHHOTO
Pemenue | ypaBHeHMs c JIBYMSI
YpaBHEHU | TIEPEMECHHBIMHU.
s C ABYMS | YMEIOT CTPOUTH IO TOYKAM
nepeMeHH | rpapuku  GyHKOWE, 1O
BIMH. rpaduky QyHKIUHM HaXOIAT
PaBHocun | 3HaueHwe — QYHKIUH  TO
bHBIC H3BECTHOMY 3HAYCHUIO
YpaBHEHU | apryMeHTa " pemaroT
s. 'paduk | oOpaTHyto 3axady.
JIMHEUHOT
0
ypaBHEHU
S C ABYMS
MepeMEeHH
BIMH.

11-13 | Cucremanpyxmane Cucrema | QOpapeBaroranreGpandeck | Pemmre
WHBIXYpAaBHEHUN C YPaBHCHH | i repMHHOJIOTHEHICHMBO CHCTEMY
JIBYMSITICPEMEHHBI H- JIUKOMU, MPUMEHSIOTEEBIIPO ABYX .
MH. recceocBoeHusyde6Horom | YPABHCHHI €

arepuara. ABYMA
MIePEeMEHHBIM

Pewaror sajaud, |

anreOpanyeckoil  MOZEJbIO

KOTOPBIX ABJIAKOTCA CUCTEMBI

21




ypaBHEHUH c JIBYMsI
NepPEMEHHBIMU
66-70 14-18 | pemennecucremypas | PIICHHE | OppaneparotanreGpandeck | Perunre
HEHUMCTIOCOOOMITOT CHCTCMBI OWTEPMUHOJIOTUENHCUMBO CUCTEMY
ypaBHEHU 9 R BVX
CTaHOBKHHCIIOCOOOM i ¢ aByMs JIMKOU, IPUMEHSI0TEEBIIPO ABY
CTIOKEHUST y HecceocBoeHussyuebnorom | YPABHCHHH €
nepeMeHH ABYMSL
BIMI aTepuasa.
: MIePEeMEHHBIM
Crocob [TpumenstoT IropuT™ |
MOJACTaHO | «CTMOCO0  TOJACTAHOBKHM» U
BKIL «c1ocod  CIOXKEHUs» IpH
Crocob pELIeHNH CHCTeM JHHEHHBIX
cloxeHus | YPAaBHCHUM
1 19 KontponbsHas paborta be3 3ananus
Ne6
72 20 PaGota Haxg omuOKamu. Brmmonusror aHAIM3 | Pemmre
KOHTPOIIBHOM  PaboThl  H | cpcremy
paboTy Haja OIHUOKAMHU IBYX
YpaBHEHUH C
JBYMsI
MePEeMEHHBIM
u
3 Koopaunarer | 1 KoopaunaraTou Koopmin | p1306paxarsrakoopaunars | Ioctponts
urpapukn.@ KUHANPSIMOU. ?{TH' OMIIPSAMONTOYKHU,COOTBETCT | TOYKH Y
HKI[HH. opIuHAT
yHKI P BYIOIIME3aJaHHBIMKOOpAN | 33AaHHBIMU
(24) Bl TOYKHU KOOpAWHATAM
HATaM,JTy9nOTPE3KH, HHTEP
Ha "
npsMoii BaJIbl;3aMMCHIBATBUXHAAIT
e0pan4ecKOMSI3BIKE. ;
74 2 UHCIIOBBICIIPOMEXKYTK | THCTOBB | [I30GpaskaroTHAKOOpAMHAT | W306pasuTh
U. © HOMUIIPSIMOMTOYKHU,COOTBET Ha
TIPOMEIK
P y CTBYIOIIIME3aTaHHBIMKOOD KOOPAMHATHO
TKH. i psIMOH
JTMHATAM, TyYHOTPE3KH, UHT
YHCIIOBbIC
€pBaJIbL;3aTUCHIBAIOTUXHAA
POMEXYTKH
Are0pandecKOMsI3bIKE. ;
OTMEUYarTBKOOPAMHATHOM
MJIOCKOCTHUTOYKUIIO3a/1aHH
BIMKOOPIUHATAM;CTPOSITTP
a(UKUHECIOKHBIX3aBUCUM
ocTel,3a1aHHbIX(OopMyJia
MU
ITpumeHs0T, U3yyaroTIpen
MYIIECTBa, MHTEPIIPETUPOB
aTerpaduueckuiicnocoomnp
e[CTaBJIeHUsIMaHATIN3apasH
000pa3HONKN3HEHHOWUH ]
OpMaIIVH.;
75 3 PaccrosiHuemexty Paccrosn | pi3o6paxkarornakoopmunar | Peumts
JBYMSATOYKAMHKOO e MOXIy HOHIPSMOWTOYKH,COOTBET 3a/la1y
. . TOYKaAMHU
PAMHATHOUTIPSIMOUN CTBYIOIIME3aIaHHBIMKOOP

JIUHATAM, TyYHOTPE3KU,UHT
epBaJIbl;3aMUCHIBAIOTHXHAA
JIre0panvecKOMsI3bIKE. ;

OTMEeUYaroTBKOOPANHATHOM

22




76-78

IJIOCKOCTUTOYKHITO3a/IaHH
BIMKOOPJIMHATAM;CTPOSITIP
a(hUKUHECTOKHBIX3aBUCUM
ocTel,3a1aHHbIX(OpMyJia
MU

[TpuMeHsI0T, H3y4aroTIpen
MYIIECTBA, MHTCPIIPETUPYIO
Trpaduaeckuiicriocodmpen
CTaBJICHUsIMaHATIN3apa3HOO
OpazHOMKHU3HEHHOUUH (O
Malluu.

79

46

IIpsimoyroJbHas
CHUCTEMAaKOOpPAUHAT
HAaIUIOCKOCTH.

Cucrema
KOOpJIMHA
T

[IpumenstoT,u3y4aroTnpen
MYIIECTBa, HHTEPIIPETUPYIO
TrpaguIecKucIIocooIpen
CTaBJICHUsIMaHATIN3apa3HOO
Opa3HOKU3HEHHOUHHDOP
Mallyiu.

Iloctpouts
TOYKH c
3a/IaHHBIMU
KOOpJIMHATAM
u

80-82

IIpumepsl
rpaduKoB,3a1aHH
bIX(OpMyITaMHu.

I'padukn

PacnosHarotnuHenyodpy
HKIHI0y=kX+b,0nuceiBaio
TeECBOMCTBaB3aBUCHUMOCTHU
OoT3HAYCHUHKOI D PUITUEHT
oBkub.;

Pemuts
3ajauy

83

8-10

UrenuerpadpukoBpea
JTBHBIX3aBUCUMOCTEH

I'padpuxu

PacnoznatotnmHeHy0 9y
HKIUI0y=kx+b,0onuceIBaio
TeECBOMCTBaB3aBUCUMOCTH
OT3HAYCHUNKOIPHUITUEHT
oBkub.;

Pemuts
3a/1a9y

84-85

11

[MonsitnepyHkmm.

Tlonsarue
¢dbyHKIUU.

OcBanBarOTHOHATHEPYHKI]
1U,0BJa/1eBal0THyHKIIMOHA
JLHOWTEPMUHOJIOTHEH . ;
PacnosnarotiuHenyody
HKIUI0Y=kX+b,0nuChIBaIO
Te€CBOMCTBaB3aBUCUMOCTH
oT3HAYeHUHKOI D PUITUEHT
oBkub.;

Pemuts
3a1auy

86

12-13

I'padukdyHKIIAN.

I'padpuxu
hyHKIIH

OcBanBarOTHOHATHEPYHKI]
WH1,0BJIaeBalOTQYHKIIMOHA
JIBHOUTEPMHUHOJIOTHEN.
Pacrnioznarorimaelinyody
HKII0Yy=kX+b,0nnceIBa0
Te€CBONCTBaB3aBUCUMOCTHU
OT3HAYCHUNKOIP(HUITNEHT
oBkub.;
Hcnonb3yroTindpoBsiepe
CYPCBIIIANIOCTPOEHHUATPA
(HUKOBOYHKIMITMHU3YICHH
SIMXCBOMCTB.
[IpuBoasTHpUMEpBUIMHEN
HBIX3aBUCUMOCTEUBpEab
HBIXIIPOLECCAXUSIBICHUSIX

ITocTpouts
rpadux
(hyHKIUH

14

CaoiicTBaQyHKIIHI.

CsoiicTBa
(yHKIUH

OcBauBaror
MMOHATHE)YHKIINH,0BJIAJICB

Pemnts
3aja4y

23




87-88

89-93

afTOYHKITMOHATEHOUTEPM
HWHOJIOTHUEH.
PacnosnarotnuHeHy0 )y
HKIUIOY=KX+b,0lHCHIBAIO
TeECBOMCTBaB3aBUCHUMOCTH
OT3HAYECHUHKOA D PUITUEHT
oBkub.;
Ucnonp3yrotiindpoBsiepe
CYPCBIIIIATIOCTPOSHUSTPA
(UKOBOYHKIMHMU3YICHH
siuxcBocTB. IIpuBoagaTIIp
UMEPBUTHHEHHBIX3aBUCUM
OCTENBPEATBLHBIXITPOIIECC
axXUSBICHUSAX;

15-16

JlunetinashyHKINA.

JIuneitnas
(hyHKIUSA

VYMEIT ONMUCHIBaTh CBOWCTBA
JTMHEHHON QYHKIHH.
Hcnonp3yroTiudpoBsiepe
CYPCHLAJIATIOCTPOCHUSTPA
(buKOBYYHKIMHNN3YICHI
ssuxcoicTB. IIpuBosarp
HMMEPBUIMHEHHBIX3aBHCUM
OCTEUBPEAIBHBIXIIPOLIECC
AXUSIBICHUSX;

IToctpouTthb
rpaduk
JIMHEHHOU
byHKIIIH

17-21

ITocTpoenue
rpaduKaTuHEeHH
OMYHKIINU.

IToctpoen
ue
rpaduka
JMHEUHOU
(hyHKIIIH

YMEIT ONUCHIBAaTh CBOMCTBA
JTUHEWHO! (YHKIINU.
YMerT crpouTh Trpaduku
JTMHEHHON QYHKIHH.

YMeT cTpouTh rpaduku
npsMoi
MIPONOPLIUOHAIBHOCTH u
JIMHEWHOM ¢byHKINH,
OIMCHIBATH CBOWMCTBA ATHX
(hyHKIHIA.
Hcnonp3yroTiiudpoBsiepec
YPCBLIUISIIOCTPOEHUATpad
UKOBQYHKIIUHNN3YUCHUSH
XCBOICTB.

ITocTpouts
rpaduk
JIMHEWUHOMN
byHKIIIH

94

22

Ipaduxdynkiym
y= Ixl

I'padux
hyHKIIH
y= Ixl

CrpostrpaduxuianHeRHOM!
dbyskun, yakuauny=IxI.;

Penmute
3ajauy

95

23

KonTposnbhas
Ne7

pabora

Brmmonusror
KOHTPOJBHYIO paboTy

be3 3amanus

96

24

PabGora Hax ommOkaMu

AHanu3upyoT
JTOTTYIIICHHBIC OIMMTHOKH

Penute
3amauy

97-100

IloBTOpEeHHE
nobo0eHue.
(6 yacoB)

14

[ToBTOpEHME
OCHOBHBIXITOHSITUHHIME
TOJIOBKypca7kiacca,ob
00TIIeHNE3HAHMI

[ToBTOpEH
ne

Br1OuparoT, IpUMEHSIOT,
OLICHMBAIOTCIIOCOOBICPABHE
HUAYMCEI, BBIYUCIICHUM, TP
€00pa30BaHUIBBIPAKEHNH,
pelIeHusypaBHEHUIA.
OcyliecTBIAIOTCAMOKOHTP
OJIBBI)IHOHHSICMBIXIICI‘/'ICTBI/I
HHCaMOIIPOBEPKYpE3yIIbTa
TaBBIYMCIICHH, TpeoOpas3o
BaHUN,IOCTPOCHUIA.

IToBTOpPUTH

24




PemaroT3anaunuspeanbHo
W>KU3HU,IPUMEHITbMaTeM
aTHICCKUS3HAHUS IIIIPEIIIES
HUS3aJa4U3IPYyTUXIIPEIME
TOB.
PemaroTTekcTOBBIC3a0a9H,C
paBHUBATb,BEIONPATHCITOCO

OBIpelICHHI3a]auH;
101 5 JAKP Ne3 BBINOTHAIOT ~ KOHTPONBHYIO | Bes 3ananus
paboty
102 6 PHO BeimonusioT aHAIM3 | Be3 3ananus
KOHTPOJBHOH  paboTBl |
paboTy Ha/ OIMMOKaAMHU
Auredpa.
8 knace
Ne Pazneu, Ne TEMA Coaepxanne Onucanue yHuBepcaabHbIX KoHTpoab
ypoka | kojaudecTs | ypoka | YPOKA YpPOKa Y4eOHBIX JelcTBUA (nomamine
no 0 B e 3aJjaHue)
BCEMY | 4acoB pasze
Kypcy e
1 Hosmopen |1 Uucna " Bri6upats, pUMEHATH | Apudmern
ue (6 BBIYKCIICHUS OLICHUBATh CIIOCOOBI | YecKue
uacoe) CpaBHEHHS qucen, | NeHCTBUS C
BBIYHUCIICHUH, pauroHaib
peoOpa3oBaHMit HBIMH
BBIPKEHHIH, peleHus | YuciiaMu
2 Anrebpandeckue YpaBHEHUH. ; Croxenue,
BBIPa)KEHUS Ocy1mecTBIsATh BBIYMTaHHUE
CaMOKOHTPOJIb ,
2 BBHINOJIHAEMBIX JEHCTBUI U | yMHOKEHH
CaMONIPOBEPKY  pe3yjbTara | e
BBIYHCIICHHI, MHOTOYJIECH
npeoOpa3oBaHMid, OB
3 3 VYpaBHeHHA MIOCTPOCHHH. Pemenue
Pemiath 3a1aun U3 peanbHO | ypaBHEHHH
4 Koopnunater u JKU3HH, IPUMEHATE | [TocTpouTh
rpaduKH. MATEMATUYECKUE 3HAHUS VIS | rpaduk
DyHKIMH pemieHus 3a1ad4 U3 JAPYTHUX
MPEJIMETOB.;
Pemate TekcTOBBIE 3agaud,
CpaBHUBATB, BBIOMpAThH
CITOCOOBI perIeHUS 3aaYH;
CocTaBnartp TaOJINIIBI
4 3HAYeHUH QyHKUUH.
CTpouTh Mo TOYKaM rpapuKH
¢yHkuuii, 10  rpaduKy
¢byHKIIH HaXOJIUTh
3HaueHHe  (YHKUUU IO
WU3BECTHOMY 3HAYCHUIO
aprymMenTa u pemaroT
o0paTHyIO 3a1a4y.
5 5 JKP Nel JKP Nel
6 6 PHO Nel PHO
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10

11

12

13

14

15

16

17

18

YHucna u
BbIMUCTEHU
5 (22 uaca)

KBanpartsbiii
KOpEHb U3 YHUCIA.

[Tousitue 00
HppaIroHaIbHOM
YUCIIeE.

Hecstuunnie
MPUOTVKEHUS
HppanroOHaTbHBIX
qrcen

JeticTBUTEILHBIC
qucia

CpaBHeHHE
JNIEUCTBUTEIBHBIX
YHCell

Apudmernyecku
u KBaJpaTHBII
KOPCHb

YpaBHeHHEe BuUJA

2
X =a

YpaBHeHue BuUJA

2
X =a

YpaBHeHuEe BHIa

2
X =a

10

CsoiicTBa
apuMeTnIecKux
KBaJPaTHBIX
KOpHeH

11

CBolicTBa
apuMeTnIecKux
KBaJIpaTHBIX
KOpHeH

12

CBolicTBa
apuMeTnIecKux
KBaJIpaTHBIX

KBanpartHbiii
KOPCHb U3 YHClia
[onsTre 00
HppalMOHATHLHOM
YUCIE.
Hecstuunnie
TIPUOITKEHUS
HppalMOHATHHBIX
YUCEI.
JlericTBUTEIbHBIE
qucna

CoiicTBa
apudMeTnIecKux
KBa/IpaTHBIX
KOpHeH

CoiicTBa
apuPMETHICCKUX
KBaJIpaTHBIX
KOpHEH 51 ux
MIPUMEHEHNE K
peoOpa3oBaHUI0
YHUCIIOBBIX
BBIPaXCHUM u
BBIYHCIICHUSIMH
CreneHp ¢ ILENLIM
MoKa3aTeJieM U ee
CBOICTBA.
CranpapTtHas
3amuCh Yncia

DopmynHpoBaTH Ompenenut
omnpeAeNeHNe  KBaApaTHOIO | b

KOpHS u3 4ucnia, | KBaJpaTHb
apu(hMETHIECKOTO i KOpeHb
KBaJIpaTHOT'O KOpHS ;

CpaBHUBaTh u | CpaBHUTH
YIOPAI0YUBATh yrcia
pannoHajIbHbIE u
VppaloHaIbHbIE yica,

3alMCaHHBIE C  TIOMOIIBIO
KBaJIpaTHBIX KOPHEH;

IIpumensTs onepauuto | M3pneun
W3BIICYEHUS KBaJIpaTHOTO | KBaJpaTHBI
KOpHS U3 yucna. Mcnons3ys | i KOpeHb
pu HEOOXOIMMOCTH
KaJIbKYJIATOP;

3HaKOMUTBCA ¢ ucTopued | MU3yunth
Pa3BUTHS MAaTEMaTHKH; TeMy
CpaBHUBaTh u | CpaBHUTH
YHOPS10YUBATh yucna
pauroHajIbHbIE u
uppauroHanbHbIe qucia,

3alMCaHHble C  TIOMOIIBIO
KBaJpaTHBIX KOPHEN

Bremonnasate npeobpaszoBanus | [Ipeodpazo
BBIDOKEHUH,  COAEp)KaIluX | BaTh
KBaJlpaTHbIE KOPHHU. | BBIpAXKEHHUS
BeIpaxxare nepeMeHHBIE W3
TEeOMETPHUUECKUX u
¢dusnyeckux HopMyIr;

Hccnenosarts ypaBHeHue | Haiitu
x’=a, HAXOIUTh TOUHBIE H | KOPHH
NpUOIMKEHHBIE KOPHH IIPH

a>0;

Hccnenosarts ypaBHeHue | Haiitu
x’=a, HAXOIMTh TOYHBIE M | KOPHH
NpUOIMKEHHBIE KOPHH IIPH

a>0;

Uccnenosathb ypaBHeHue | Haiitu
x’=a, HAXOIUTh TOUHBIE H | KOPHH
NpUOTVKEHHBIE KOPHH TIPH

a>0;

Uccnenosats cBoicTBa | Perurts
KBaJpaTHBIX KOpHEH, | mpumep ¢
MIPOBOJIA YHCIIOBBIE | TIOMOIIBIO
9KCIIEPUMEHTHI C | KaNbKyJIsITO
HCIOJIb30BaHNEM pa
KaJIbKyJIATOpa

(KoMIIBIOTEPA);

Hccnenosate cBoiicTBa | Pemuth
KBaJpaTHBIX KOpHEH, | mpumep ¢
MIPOBOJIA YHCIIOBBIE | TIOMOIIBIO
9KCIIEPUMEHTHI C | KaNbKyJIsITO
HCIOJIb30BaHUEM pa
KaJIbKyJIATOpa

(kommBIOTEPA);

Hccnenosate cBoiicTBa | Pemuth
KBaJpaTHBIX KOpHEH, | mpumep ¢
IPOBOS YKCJIOBBIE | MIOMOIIBIO
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19

KOpHEeM

20

13

[IpeobpazoBanue
YHCIIOBBIX
BBIpa)KEHU,
CoZIepKaIINX
KBaJIpaTHbIC
KOpHH

21

14

[IpeobpazoBanme
YHCIIOBBIX
BBIPaKCHU,
CoJIepIKaIInX
KBaJIpaTHEIE
KOpHH

22

15

[IpeobpazoBanue
YHCIIOBBIX
BBIPaXKCHHUI,
COZIepIKaIHUX
KBaJIpaTHBIC
KOpHH

23

16

CreneHs ¢ LEIbIM
roKasareJjieM

24

17

CrannapTtHas
3aIIMCh YUCIIa

25

18

CrannapTtHas
3aMuch Yncia

26

19

CsolicTBa
CTENEHU C LIEJBIM
II0KAa3aTeNIEM

27

20

CBolicTBa
CTENCHU C IEIBIM
rnokasareJjieM

28

21

CBolicTBa
CTEIIEHU C LIEILIM
[I0Ka3aTelIeM

22

CsoiicTBa
CTEIIEHU C LIEINLIM
rnokasareJjieM

9KCIIEPUMEHTHI C | KaNbKyJIAITO

HCIIOJIb30BAaHUEM pa

KaJIbKYJIATOpa

(kommBIOTEPA);

Brruucnsats 3HaueHUs | Beruncianth

BBIPDOKECHHUM,  COIEpXKallluX | KBaJpaTHBI

KBaJipaTHbIE 1 KOpeHb

KOPHH.UCTIOB3YS pH

HEO00XOJUMOCTH

KaJIbKYJISITOP

Brruucnars 3Ha4YeHUs | BerayuciauTh

BBIDOKECHUM,  CcOIep)KallluX | KBaJpaTHBI

KBaJpaTHBIC KOpHH, | i KOpEHb

WCTIONB3YS pu

HEO0OXOUMOCTH

KaJIbKYJISITOP

Brruncnars 3HaueHus | K/P Nel

BBIPDOKCHHI,  coaepKallux

KBaJIpaTHbIC KOPHH,

HCIIONB3YsI npu

HEO0OXOJUMOCTH

KaIIBKYIIATOP

DopMyIHpOBATH Beimonnut

OompeNeNicHue CTENeHH C | b

IIEJTBIM TIOKa3aTesieM; apudmerny
ecKue
JIEUCTBUA

[IpencraBnsaTs 3anuch | BeimomHuT

OONBIIMX W MaJbIX YHCET B | b

CTaHJApPTHOM BHU/IE apudmerny
ecKue
IEUCTBUA

[IpeacraBnsats 3anuch | BBITOTHUT

OOJBIIMX W MajbIX YHCEN B | b

CTaHJAPTHOM BHU/IE apudmerny
eckue
JIEUCTBUSA

IIpumensiTe cBolicTBa | BhImoaHUT

CTETICHH Ui | b

mpeoOpazoBaHUs apudmerny

BBIPOKCHHM,  COJIEp)KAIUX | €CKHE

CTEIICHU C eJIBIM | TIEHCTBUS

TTOKa3aTeNeM;

[IpumenaTs cBoiicTBa | BemomHur

CTeTeH! Ui | B

mpeoOpazoBaHUs apudmerny

BBIPDOKECHHUM,  COAEpKalllUX | €CKUE

CTEIICHU C EeJIBIM | TIEMCTBUS

MTOKa3aTeieM;

[Ipumenarts CBOICTBa

CTEIEeHU JUTST

mpeoOpa3oBaHus

BBIpDOKECHUM,  coaepiKallux

CTEIEeHU c LETIBIM

MTOKa3aTeieM;

[IpumensaTH cBotictBa | KP Ne2

CTETEHU JUTST

peoOpazoBaHUs

BBIPQXKEHUM,  CcOJepKaInx

27




CTENEHU c LeJIbIM
MOKa3aTeNeM;

29 Aneebpauue | 1 KBanpatssrit Ksanpatssrit PacnosnaBate  KBajpaTHbIN | PazmoxuTs
cKue TpexX4JieH TPEXUJIEH; TpEeXWwlIeH,  YCTaHaBJIMBATh | KBaJpaTHBI
8bIPAICEHU pasnoxeHue BO3MO>KHOCTb ero | i TpexwieH
A (18 KBaJIpaTHOTO pas3noKeHHst HA MHOXHUTEIH

30 4acog) 2 Pasnoxenue TpeX4JICHa Ha | PacknaapiBaTh KBaJapaTHbIN | PazmoxuTh

KBaJpaTHOI'O MHOXHTEJH. TpexdiieH C | KBaJIpaTHBI
TpexuyieHa Ha | Paznoxenue HEOTpULATEIbHBIM i TpexuJieH
MHOXHTENN Anrebpandeckas JUCKPUMHHAHTOM;
31 3 Paznoxxenune ApoOBk. PacknmagpiBaTth  KBajpaTHBINA | PazmoxuTs
KBaJpaTHOIO OcHoBHOE TpEeX4IeH C | KBaJIpaTHBI
TpexuyieHa Ha | CBOMCTBO HEOTpULATEIbHBIM i TpexuJieH
MHOXHTENN anredpanyecKon JUCKPUMHHAHTOM;
32 4 Pasnoxxenue apoom.. PacknanpiBaTh  KBagpaTHBINA | Pa3aoxuTh
KBaJpaTHOI'O Crnoxenue TPEXWICH C | KBagpaTHbBI
TpeXdiIeHa Ha | BbIIHTAaHHUC, HEOTpHUIAaTCIIbHBIM U TpeXWIEeH
MHOXUTEIHN YMHOKCHHC U | TMCKPUMUHAHTOM,
33 5 Paznoxxenune AceHne PacknmagpiBaTth  KBajpaTHBINA | PaznoxuTsh
KBaJIpaTHOI'O anreOpanyecKux TpEXWICH C | KBaJIpaTHbI
Tpex4seHa Ha | ApoGeii. HEOTPHULIATEIIbHBIM 1 TpeXWIEeH
MHOKHTEJIN Pannonanbubie JHACKPUMHHAHTOM,;
34 6 AnreOpandeckast | BPIPAXCHMA W MX | 3amyucpiBaTh anreOpandeckue | Haiitu
IpoOb npeobpasoBaHue. BBIpaXKeHHUS; Haxomuteb | obmactb
o0nacThb OIpeiesICHHs | OmpelesieH
PanMOHATIBHOrO BEIPAKEHUS | WS
35 7 OcHoBHOE BeimonauT
CBOMCTBO DopMynMpOBaTE  OCHOBHOE | b JECUCTBUS
anredpandeckoit CBOICTBO  anreOpanmyecKkou | ¢
TPOOH.. IpoOM TPUMEHATh €ro Juisi | anredpande
peoOpa3oBaHus Ipooeii; CKUMU
JPOOsIMH
8 OcHoBHOE Brinmonaaut
CBOMCTBO @opMynMpOBaTE  OCHOBHOE | b JECUCTBUS
36 anredpandeckoi CBOWMCTBO  anrebpandeckoii | ¢
TPOOH.. IpoOM TIPUMEHATh €ro Jyid | anredpande
mpeoOpazoBaHus Ipoodeii; CKHMU
JIpobsiMu
9 Crnoxenne Bemonaare  geiictBusg ¢ | BeimomHuT
BBIYUTAHUE, anreOpandeckuMu IpoOsSMH | b JCHCTBHSA
YMHOKEHHE u c
37 JICJICHUE anredpaunye
are0panvecKux CKUMH
npo0beit IpobsMu
KBaJ[paTHbIE
KOPHH.
10 Crnoxenne Bemonaares  nmedictBusA ¢ | BemomHHT
BBIYMTAHUE, anredpanvdeckuMu ApoOsSMU | b IEHCTBUS
YMHOXKEHHE " c
38 JeJIeHne anredpanye
areOpanvecKux CKUMH
npobeit JIpoOsMu
KBaJ[paTHbIE
KOpHH.
11 Crnoxenne Bemonaares  nmedictBusA ¢ | BemomaHHT
BBIYUTAHHUE, anreOpandecKuMu ApoOsSIMH | b JICHCTBHUS
39 YMHOXEHHE u c
JieJIeHUE anredpanye
anre0pamIecKux CKUMU
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npobeit IpOOsIMH
KBaJpaTHbIC
KODHHU.
12 Croxenue Bremonaare  geiictBus ¢ | BeImosHHUT
BBIYUTAHUE, anreOpanyeckuMu IpoOsMU | b JCHCTBHSA
YMHOKEHHE u c
40 TieJIcHIE anreopande
anre0pamIecKux CKUMH
npobeit IpobsiMu
KBaJpaTHbIC
KODHH.
13 PanmonansHbie [Mpumensats npeobpasoBanus | Pemnts
41 BBIpQKEHUS] U UX BBIDQKEHUH ISl pELICHUs | 3ajady
rpeoOpa3oBaHue 3amaq
14 PanmonansHbIe [IpumensaTs peodpa3oBanus | PemuTh
42 BBIpQKEHUS] U UX BBIDQKEHUH ISl pELICHUs | 3ajady
npeoOpa3oBaHue 3aj1a4
15 PanmonanbsHbIe [IpumensaTs npeoOpazoBanus | Pemmrth
43 BBIPQKEHUSI U HUX BBIPOKEHUH Ul PpeIleHHs | 3amaqy
npeoOpa3oBaHue 3ag1a4
16 PanmonanbsHbie [Mpumenste npeodpazoBanust | K/P Ne3
44 BEIPQXCHHUS U WX BEIp@XEHUA I PEIICHHUS
npeoOpa3oBaHue 3aga4
45 17 JKP No2 JKP
46 18 PHO Ne2 PHO
47 Ypasnenus |1 Ksanparnsie Ksanparaoe PacniosnaBate  kBagpaTHble | BeIyunt
u YpaBHEHHUs YpaBHEHHE, YpaBHEHHS dbopmyny
48 Hepagencm | 2 Henonneie dopMyna  KOpHE# | 3anuchIBaTH dhopmyny | Pemuth
8a (40 KBaJIpaTHbIE KBaJIpaTHOTO KOpHEU KBaJpaTHOT'O | ypaBHEHUE
uacog) YpaBHEHUS YpaBHEHHS. YpaBHEHHUS; pemarb
Teopema  Bwmera. | kBagpaTHble ypaBHEHHS —
Pewenne IIOJIHBIC HENOJIHBIE
3 Henonusie YPaBHEHUH, 3anuceIBaTh ¢dopmyny | Pemmts
KBaJpaTHbIC CBOJAIIUXCSA K | KOpHeH KBaJpaTHOT'O | ypaBHEHHUE
49 YpaBHEHUS JINHEWHBIM U | ypaBHCHUS; pewars
KBaJIpaTHBIM. KBaJpaTHbIC ypaBHCHUS —
[Ipocreiimue MIOJIHBIE HEMOJIHBIE
4 dopmyna KopHeii | ApOOHO- 3anuceIBaTh ¢dopmyny | Pemmts
KBaJpaTHOI'O pallMOHAJIbHBIC KOpHEH KBaJIpaTHOI'O | YpaBHCHHUEC
50 ypaBHEHUS YPaBHEHUS. ypaBHEHUS; pemaTh
I'paduueckas KBaJpaTHbIE YpaBHEHUSA —
UHTCPIpETAAA TOJIHBIE HETIOJIHBIC
5 dopMyna KopHeii | YPABHCHHI C IBYMS | 3amuchIBaTh ¢dopmyny | Pemmth
KBaJpaTHOTO NEePEMEHHBIMU U | kopHEU KBAJIpaTHOTO | ypaBHEHUE
51 ypaBHEHUS CHCTEM JIMHCHHBIX | ypaBHeHMUS; pemaThb
YPABHCHHUH C IBYMSI | KBajipaTHbIE ypPAaBHEHHS —
HNEPEMCHHBIMH. IIOJIHBIE HEIOJIHBIE
6 ®opmyna kopHeii | [IPUMEpPBI pelIenns | 3amychiBaTh ¢dopmyny | Pemmts
KBaJpaTHOI O CUCTEM KOpHEH KBaJIpaTHOIO | YpaBHEHUE
52 YpaBHEHUS HEJIMHCHHBIX YpaBHEHUS; pewars
YPaBHEHMH C IBYMS | kpajpaTHble YpaBHCHHS —
NEPEMEHHBIMU. IIOJIHBIE HEIOJIHBIE
7 Teopema Buera Pemenne ®dopmynupoBath  Teopemy | PemuTs
TCKCTOBBIX 337121 | Byera, a TakkKe OOpaTHYIO | ypaBHCHHE
53 aJIreOpanyecKum teopemy. [lpumeHsaTh 3TH
croco6om. TEOPEMBI IS PEIICHHUS
Yucnosnie 3anaud
8 Teopema Buera HEPaBCHCTBA W HUX | @OopmynupoBaTh  Teopemy | Pemuts
o4 CBOICTBA. B 6
HeTa, a Takke oOpaTHyIO | ypaBHEHHE
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HepasenctBo c | TeopeMmy. IIpuMeHsITH 3TH
OJTHOM TEOpeMbl Ui PEUICHUS
TEPEMEHHOM. 3aj7ad4;
9 Pemenue PaBHOCHIBHOCTD Pemats ypaBHEHUS, | Pemuth
55 ypaBHEHUH, HEpaBEHCTB. CBOJSIIIMX K KBAJPAaTHBIM, C | ypaBHEHHUE
CBOJISIIINX K | JIunelineie MOMOIIBIO  TIpe0Opa3oBaHU
KBaJIpaTHBIM HEPAaBEHCTBA C | ¥ 3aMEHOM NepeMEeHHOI
10 Pemenne OJIHO¥ Pemats ypaBHeHus, | Pemmnth
59 ypaBHEHUH, NEPEMECHHOM. CBOJSIIIMX K KBAJPAaTHBIM, C | ypaBHEHHUE
CBOJSIINX k | Cucrempl MOMOIIBI0  TIPe0Opa3oBaHUit
KBaJIpaTHBIM JMHEHHBIX Y 3aMEHOM MepeMEeHHOU
11 [Ipocreiimme HCPABCHCTB € | Pemath ypaBHeHus, | Pemuth
57 IpoOHO- OftHON . CBOJANIMX K KBaJpaTHBIM, C | YPaBHCHUEC
paliOHAIIBHBIE MEPEMCHHOMU. MOMOIIBIO  TIpeoOpa3oBaHU
YpaBHEHUS Y 3aMEHOM MTepeMEeHHOU
12 IIpocreiimue Pemats ypaBHeHHUs, | Pemuts
58 IpoOHO- CBOJSIIIMX K KBaJPAaTHBIM, C | ypaBHEHHUE
panmoHaIbHBIE MOMOIIBIO  TIpeoOpa3oBaHU
YpaBHEHUS Y 3aMEHOU IEPEMEHHOU
13 Pemenne Pemate TekcToBble 3amaun | PemmuThb
TECTOBBIX  3aJ1a4 anreOpanveckuM CIIOCOO0OM: | 3amady
anredpanvaecKuM MEPEXOIUTh OT CIOBECHOU
crocoooM (bopMyIHPOBKH YCIIOBUS
59 3aJjauyd K anrebpandeckoit
MOJIETIN IIyTeM COCTaBJICHUS
YpaBHEHHUS; pemaTh
COCTaBJICHHOE  ypaBHCHHUC;
WHTEPIPETUPOBATD
pe3ynbTaT
14 Pemenne Pemate TekcToBBIE 3amaun | PemmuThb
TECTOBBIX  3aj1a4 anreOpanveckuM CIoco0OM: | 3amady
anredpanvaecKkuM MEPEXOIUTh OT CJIOBECHOU
criocobom (hopMyITUPOBKH YCIIOBUS
3aJjauyd K anrebpandeckoit
MOJIENIA MYTEM COCTaBJICHHSI
ypaBHEHUS; pemaTth
COCTaBJIECHHOE  ypaBHEHHUC;
WHTEPIPETUPOBATD
pe3ynbTaT
15 Pemenune Pemate TexcroBele 3amaun | K/P Ned
TECTOBBIX  3aj1a4 anreOpanveckuM CrocoOoM:
are0panvdecKkum MEPEXoUTh OT CJIOBECHOM
crocobom (hopMyITUPOBKH YCIIOBUS
61 3ajjauyd K anrebpandeckoit
MOJIENIA ITyTEM COCTaBJICHHSI
YpaBHEHUS; pemiath
COCTaBJICHHOE  ypaBHEHHUE;
WHTEPIPETUPOBATD
pe3ynbTaT
16 JIuneitnoe Crpouts rpaduk smHerHbIX | [locTpouts
ypaBHEHHE c ypaBHEHHH, B TOM 4YHcIe | rpaduk
JIBYMSI UCTIONB3YS UQpOBLIE
62 MEepEMEHHBIMU, pecypcsl
ero rpaduk,
MIPUMEPhI
pelLIeHu B IIENbIX
quClIax
63 17 JIuneiinoe Crpouts rpaduk jguHeHHbIX | [TocTpouTh
ypaBHEHHE c YpaBHEHWH, B TOM uHucie | rpaduk
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64

JIBYMS
MEePEMEHHBIMU,
ero rpaduk,
pUMEPHI
pELIECHHI B UETBIX
quciaax

65

18

Pemenne cucrem
JIBYX  JIMHEHHBIX
YpaBHEHUI c
JIBYMSI
MepeMEHHbIMU

HCITONTB3YSI G poBeIc
pecypchl

66

19

Pemenune cucrem
JBYX JIMHEWHBIX
YpaBHEHUI c
JIBYMS
MIEPEMEHHBIMU

67

20

ITpumepsl
pElIeHnsT CHCTEM
HEJIMHEHHBIX
YpaBHEHUI c
IBYMS
IEPEMEHHBIMH

68

21

ITpumepsl
pelIeHusl CHCTEM
HEJIMHEHHBIX
YpaBHEHUI c
JIBYMS
IEPEMEHHBIMH

69

22

[Ipumepst
pelIeHusl CHUCTEM
HEJIMHEMHBIX
ypaBHEHUI c
JIBYMS
MepeMEeHHBIMU

70

23

I'paduueckas
HWHTEPIpETALus
ypaBHECHUS c
JIBYMSI
MEPEMEHHBIMU U
cucTeM
YpaBHEHUI c
OBYMS
NepEMEHHBIMU

71

24

I'padmaeckas
WHTEpIIpeTanus
ypaBHEHUS c
OBYMS
MEPEeMEHHBIMH 1
CUCTEM
ypaBHEHUI c
JBYMST
MIepEeMEHHBIMH

72

25

Pemenne
TEKCTOBBIX 3aja4
anredpamIecKuM
CII0COO0M

26

Pemenue
TEKCTOBBIX 3a/1a4
anreOpanIecKuM

Pewate  cucreMbl  nByx | Pemmuth
JMHEHHBIX  YPaBHEHUH C | CUCTEMY
JIBYMSI MIEPEMEHHBIMH | YpaBHEHUI
MOACTAHOBKOM u
CII0KCHHEM.
Pemate  cucremsl  AByx | Pemuts
JIMHEUHBIX  YPABHEHUH C | CUCTEMY
JByMsI IIEPEMEHHBIMH | YpaBHEHUI
MOACTAHOBKOM u
CII0KEHHEM.
Pasnuuare mapannensHble U | Pemmnth
MIEPECEKAOINECS  TPSAMBIE | CUCTEMY
MIOM X YPaBHEHUSAM yYpaBHEHUI
Paznuuate napamnensHble u | Pemutsb
MepeceKaromuecss  MpsAMBbIE | CUCTEMY
MIOM X YPaBHEHUSAM ypaBHEHUI
Pasnuuate mapamiensHeie ¥ | Pemuth
MepeceKaromuecss  MpsAMbIEe | CUCTEMY
TOH X YPaBHEHUSIM ypaBHEHUI
[IpoBoaure  rpaduveckyro
UHTEPIPETAUI0  PEIICHUs
ypaBHEHUS c JIBYMSI
MEePEeMEHHBIMH W CHUCTEM
ypaBHEHUI c JIBYMSI
MIEPEMEHHBIMU
[IpoBogure  Tpaduveckyro
WHTEPIPETALNI0  PEHICHUs
YpaBHEHUS c JIBYMSI
MEPEMEHHBIMH U CHCTEM
YpaBHEHUH c JIByMs
MIEPEMEHHBIMU

Pemuts
Pemars TekcroBble 3ajmauu | 3amady
anredpanvdeckuM crocodom
Pemars TekcroBele 3amaum | Pemmth
anreOpandeckuM CriocoooM | 3amady
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73

CIocoooM

74

27

Pemenne
TEKCTOBBIX 3ajau
anre0pamIecKuM
CII0COO0M

75

28

Pemenue
TEKCTOBBIX 3aja4
anre0pamIecKuM
CII0COO0M

76

29

Yuciaosrle
HEpPaBEHCTBA U UX
CBOMCTBA

77

30

Yucnoswie
HEPaBEHCTBA U UX
CBOMCTBA

78

31

Yuciosrle
HEPaBEHCTBA U UX
CBOWCTBA

79

32

HepaBenctea ¢
OJTHOM
[IEPEMEHHOU

80

33

PaBHOCHIBHOCTE
HEPABEHCTB

81

34

JInHelHbpIe
HEpPaBEHCTBA C
OJTHOM
[IEPEMEHHOU

82

35

JInHeliHBIC
HEPaBEHCTBA C
OJTHOM
[IEPEMEHHOU

83

36

JInHeliHBIC
HEpaBEHCTBA c
OJTHOM
IEpEMEHHOMN

84

37

Cucremsbl
JIMHEHHBIX
HEPaBEHCTB c
OJTHOM
NIEPEMEHHOI

85

38

Cucremebl
JIMHEHUHBIX
HEPaBEHCTB c
OIHOM
IIEPEMEHHOI

39

CucreMbl
JIMHEHHBIX
HEPaBCHCTB c
OJTHOM

Pemate TekcToBhle 3amaum | Pemuth
anredpanveckuM CrocooboM | 3amady
Pemarp TtekcroBeie 3amaum | K/P NeS
anreOpanvIecKuM CriocoOoM
®opmynupoBarb  CBOMCTBA | Pemuth
YUCIOBBIX HEPAaBEHCTB. | HEPaBEHCTB
NnmoctpupoBath WX Ha | O
KOOPIMHATHOMN IPSIMO1A,
JIOKa3BIBaTh aNreOpandecK;
®opMynupoBaTh  CBOICTBa | Pemuth
YHUCIIOBBIX HEPaBEHCTB. | HEPaBEHCTB
WnmoctpupoBath HX Ha | O
KOOPIUHATHOMN psIMOH,
JTOKA3bIBATh anreOpandecku;
®opmynupoBarh  CBOMCTBA | Pemuthb
YHCIIOBBIX HEPaBEHCTB. | HEPaBEHCTB
WnntoctpupoBaTsh HX Ha | O
KOOPIHMHATHOMN MIpSAMOIA,
JIOKa3bIBaTh areOpanvecky;
[IpumensTh cBolicTBa | Pemuth
HEPABEHCTB B XOJI€ PELICHUS | HEPABEHCTB
3a/1ad4; 0
Pemute
HEpPaBEHCTB
0
Pemats cuctemsl | Pemnthb
HEPABCHCTB c OJIHOH | cucremy
MEPeMEeHHOM,  M300pakaTh | HEPABEHCTB
pelieHne HepaBeHCTBAa Ha
YHUCJIOBOM NPSIMOM
Pewate cuctemsl | Pemutsb
HEPABEHCTB c OJIHOH | cuctemMy
MEPEMEHHOM,  M300pakaTh | HEPABEHCTB
pelieHne HepaBeHCTBAa Ha
YUCIOBOU NpSIMOU
Pewate cuctemsl | Pemutsb
HEPABCHCTB c OJIHOH | cucremy
MEPeMEHHOMW,  M300pakaTh | HEPABEHCTB
peleHue HEepaBeHCTBA Ha
YUCIIOBOM NPSIMOM
Pemats cuctemsl | Pemnthb
HEPABEHCTB c OJTHOM | cuctemy
NEPEMEHHOM,  M300pakaTb | HEPAaBEHCTB
pelieHne HepaBeHCTBAa Ha
YHCIIOBON NPSMOIL
Pewate cuctemsl | Pemutsb
HEPABEHCTB c OJIHOH | cuctemy
MEPEeMEeHHOM,  M300pakaTh | HEPABEHCTB
peleHue HEepaBeHCTBA Ha
YHCIOBON IPSMOI
Pewatp cuctemsl | Pemuts
HEpPaBEHCTB c OJHOU | cucremy
MEPEMEHHOM,  M300pakaTh | HEPABEHCTB

pellicHHe HepaBeHCTBAa Ha
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epeMEeHHOMN

YUCIIOBOM MIPpsIMOM

40 Cucremsl Pemats cucteMsl | K\P Ne6
JMHEHHBIX HEPaBEHCTB c OITHOH
86 HEPAaBCHCTB c MEPEeMEHHOM,  M300paxkaTh
OJTHOM pelieHre HepaBeHCTBa Ha
[IEPEMEHHOM YHUCJIOBOM IPSIMOU
87 Qyuxyuu (|1 [NonsTre [onstne dynkmun | Mcmonb3oBaTh Boerancnuts
10 yacos) GbyHKIIIH Ob6nacts (yHKITOHAIBHYIO 3HaYEHHE
Ob6nacte OTIpeIeIICHHSI U | TEPMUHOJIOTHIO u | QyHKOMH
OTIpeNeNieHHsT W | MHOKECTBO CHUMBOJIHKY. Brraucnsats
MHOKECTBO 3HaYeHUH (PYHKIIUN | 3HAUCHUS (yHKITHH.
3HaYEHUH CrniocoObl  3amanus | 3amaHHbIX GopMynaMu ( IpH
¢byHKINU ¢GbyHKUUH. HEO0XOIUMOCTH
I'paduk pynKIIIN WCTIONIB30BaTh KAIBKYIISITOP);
UreHne  CBOWCTB | COCTaBJIATH TaOIHLIBI
¢yHKUIMU 1O ee | 3HaYCHUH PyHKIMH
88 2 Croco0bl rpaduky Hcnonp3oBaTh Borunciants
3aganus pynkiuit | IIpuMepsr (YHKITOHATBHYIO 3HAYECHUE
rpadukoB TEPMHUHOJIOTHIO U | QyHKIUH
(hyHKITMIHA, CHUMBOJIUKY
3 I'padux pyHkmMu | OTpaKaroLIHX OnucsBaTh cBoiicTBa | Beruncouts
89 peanbHbIe (GYHKUMM Ha OCHOBE €€ | 3HAuUCHHE
MIPOLIECCHI rpaduueckoro GbyHKIMN
OyHKIMH, MpeJCTaBICHUS
4 UreHne CBOWCTB | ONMHUCHIBAIOIINC Haxogute ¢  mnomomplo | Beraucnure
¢byHKIIIE IO  ee | IPAMYIO U | rpaduka QyHKIMM 3HAYCHHE | 3HAYCHUE
90 rpaduxy 00paTHyt0 OJTHOW W3 paccMaTpuBaeMbIX | (DYHKIUH
OpONOpHMOHATIBHO | BETUYUH o 3HAYCHUIO
CTH, UX rpaduku Jpyroii
5 ITpumepsl Qynkuun y = x% , [ Onucsisats xapakrep | Beruucnurs
rpaduKoB y= x3, y=Vx, W3MEHEHUS OJTHOW BEJIMYMHBI | 3HAUCHUE
91 OyHKIUH. y= g B 3aBHCHMOCTH ot | pyHKIIMU
Otpaaromux Oyriiun y = x2 , | ISMEHEHHA Apyroit
calbHbIC
ipoueccm Y - X %y
6 OyHKIUH, y=3 Pacmio3naBathb BUABI | BEMUCINTD
OTIMCBHIBAIOIINE n3y4yaeMbIX GyHKLUI; 3HAYCHHUE
92 MIPSIMYIO u GbyHKIIN
o0OpartHyt0
MPONOPLUOHAIBH
OCTH, UX TpauKH
7 DyHKINH, Pacmio3naBath BUJIBI | Beruncinte
OTIMCBHIBAIOIINE n3y4yaeMbIX (GyHKLUI; 3HaYEHHUE
93 IPSAMYIO U ¢$byHKUNN
obpaTHyO
MPONOPLUOHAIBH
OCTH, UX Tpa(uKH
8 DOyHKINH, Pacno3nasatn BUAGLI | BeaucanTe
OIMCHIBAIOIINE W3y4YaeMbIX (PYHKIIU; 3Ha4YeHUE
94 IPSAMYIO U ¢$byHKUIN
00paTHYIO
MPOTIOPIIMOHANBH
OCTH, UX Tpa(uKH
9 Oynxmm y = x2, ITokaseiBaTh cxemartuuecku | [loctpoutsb
y= x3, y=Vx, MOJIOJKEHUE Ha | rpaduK
_x KOOPJMHATHOM  TJIOCKOCTH
95 YR

rpa¢pukoB GYHKUME BHUzA:
y=xty= 2 y=\x,

K
Y=
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10 Oynxmm y = x2, ITokaseiBaTe  cxematnuecku | KP
y=x3 y=Vx, MOJIOKEHUE Ha
y:E KOOPJMHATHOM  TJIOCKOCTH
96 x rpad@ukoB (QYHKIMHA BHJA:
y=x%y=x, y=Vx,
97 Iloemopen | 1 [ToBTOpCHME. IToBTOpCHME OcymiecTBIsATh BreimmoaauT
ue (6 Yucma u CaMOKOHTPOJIb b
4acog) BBIYUCIICHUS BBITIOJHICMBIX JICUCTBUH U | apudmernd
CaMOTIPOBEPKY  pe3yjIbTaTa | eCKue
BBIYHCIICHUI, NEUCTBUA
peoOpa3oBaHUiA,
MOCTPOEHUN
2 IToBTOpEHue IToBTOpEHuUE OcymiecTBIsATh Breinonaut
Anrebpandecku CaMOKOHTPOJIb b
BBIPAXKCHHS BBITIOJTHICMBIX JICUCTBUH U | apudmernd
98 CaMOTIPOBEPKY  pe3yJibTaTa | eCKUe
BBIYHCIICHUH, IEUCTBUA
peoOpa3oBaHuii,
MOCTPOEHUI
3 IToBTOpEHUE. IToBTOpEHUE Ocy1ecTBISTh Brimonaut
YpaBHeHHS u CaMOKOHTPOJIb b
HEpaBeHCTBA BBITIOJIHSEMBIX JCHCTBUH U | apudmerny
99 CaMOTIPOBEPKY  pe3yjIbTaTa | eCKue
BBIYHCIICHUH, IEUCTBUA
peoOpa3oBaHMii,
MOCTPOEHUN
4 IToBTOpEHuUeE. IToBTOpEHUE Ocy1ecTBISTD ITocTpouts
OyHKIUN CaMOKOHTPOJIb rpaduk
BBITIOHSIEMBIX JIEMCTBUM |
100 CaMOTIPOBEPKY  pe3yibTara
BBIYHCIICHUH,
peoOpa3oBaHuii,
MOCTPOEHUN
101 5 JKP Ne3 JKP Ne3
102 6 PHONe3 PHO
AJITEBPA, 9 kiaacc
Ne Pazneu, Ne TEMA YPOKA | Copep:xanne Onucanue yHuBepcaabHblX KoHTpoab
YpPOKa KOJIUYECTBO | YPOK YpOKa Y4eOHBIX JeiicTBU (nomamrne
1no 4acoB a e 3a/1aHue)
BCEMY B
Kypcey pasa
eje
1. 1. PanmonansHbIe Axrtyanuzanus BremonHsI0T TOXAecTBeHHBbIC | BeimoaHuT
JIpoou. 3HAHWUH o | mpeobpazoBaHUs b
panroHaIbHBIX palMOHATBHBIX BBIPAKECHUH apudmerny
BEIPQXCHHUSX U WX €CKHe
TToBTOpE npeoOpa30BaHUIX JIEUCTBUS
2. HHUE 2. Ksanpatasie AKxrtyanuzanus Pemarot KBajaparHble | PemmTs
(6 gacos). ypaBHEHUSI. 3HaHUH 0 | ypaBHeHUs 10 hopMyliam ypaBHEHUS
KBaJIPaTHBIX
YpaBHEHUSIX
dbopMmyna  KOpHEU
KBaJIpaTHOTO
ypaBHEHUS
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3. HepageHncraa. AKTyanmu3anus Pemator JIMHEHbIe | PemunTh
3HaHUHN 0 | HEpaBEHCTBa c OJIHOM | HEpPaBEHCTB
JIMHEHHBIX MIEPEMEHHON U UX CHUCTEMBI 0
HEPaBEHCTBAX c
OJIHOU IIEPEMEHHON
U UX CUCTEM

4, CremneHb C TENbIM | AKTyalln3anus Brinonsstor OCHOBHbIE | BbImmoHUT

MOKa3aTelIEM. 3HaHUI O | ACHCTBUSL €O CTENEHSMU C | b JIEUCTBHS
CBOMCTBaxX CTEMEHH | LIETBIM IIOKa3aTeIeM. co
c LEJBIM CTETEHSIMHU
MoKasaresieM

5. Huarnoctuyeckas | KonTponbHas Bemonnstor  xoHTposibHyto | JIKP Nel.
KOHTPOJIbHAS pabora paboty
pabora Nel

6. Pabora Hax BremonnsroT aHanmu3 | Pabora
OIINOKaMH. KOHTPOJILHOM  paboThl W | HaJAOIIMOKa

paboTy HaJI OIMMOKAMU MU

7 Uucna u PanuonaneHbie PaunonanbHbie Pa3BuBath npeacraBneHus Brinmonnen

BBIYMCIICHUS. qyucna, qyucna, 0 Yncuax: ue
HeiicTBurens MppaloHalbHble, | HppalMOHaIbHbBIE OT MHOXECTBa HATYpPaIbHBIX | apuMeTHd
HBIE Ynca KOHEYHBIE U | 4UClIa, KOHEYHBIE U | YHCET €CKHX
(9 gacog.) OCCKOHEYHBIC OeCKOHEYHBIC o MHOXXECTBa | JCHCTBHI
JECSTUYHBIC APOOH. | IECATUYHBIC APOOH. | AEUCTBUTENBHBIX YHCEIL.;
MHoOxkecTBO O3HaKOMUTHCS
JIEUCTBUTETIBHBIX c BO3MOYHOCTBIO
qucen; MPEACTABICHUA
JNICUCTBUTEILHEIC JEUCTBUTEIILHOT'O YKCIIa
quCIa KaK | KaK OecKoHEeUHOH
OecKOHEYHBIE JIECTHIHON Ipobu,
JECSITUYHBIC APOOH. | TPUMEHSTH JIECATUYIHBIC
Bzanmuo MPUOTVKEHHSI PAIMOHATBHBIX
OJIHO3HAYHOE Y UPpalMOHANbHBIX YHCEIL.;

8 MHoOXxecTBO COOTBETCTBHE -3anuceIBaTh, CPAaBHUBATh 3anucaTh U
JIEHCTBUTEIBHBIX MEXIY u YIOPSIIOYHBATE | CPABHUTH
quCen; MHO>KECTBOM JIEUCTBUTEIILHBIEC YUCIA.; JeHCTBUTEN
JIEUCTBUTEIILHBIC JIEACTBUTEIBHBIX bHBIE YKCTa
YyHucIia KakK | 4ucel u
OecKOHEUHbIS KOOPJIUHATHOMN
JICCSITUYHBIC IPOOH. | MPAMOIL.

9 Bzaumno CpaBHnenue -M3o6paxaTh NzobOpazur
OJIHO3HAYHOE JEACTBUTEIIBHBIX JNIeMCTBUTENLHEIE YyucJia | b YHCJIa Ha
COOTBETCTBHUE qucen, TOYKaMU KOOPIMHATHOH | KOOpAUHAT
MEXKIY apI/I(I)MeTI/IlIeCKI/Ie np SIMOIA. ; HOU
MHO>KECTBOM JleficTBUA c PSAMOi
JIEHCTBUTEIHHBIX JIECTBUTEIbHBIMU
yuceln U | YUCIIAMH.

MHOKeCTBOM Touek | Mi3mepenus,
KOOPIMHATHOM MPHOITIKEHYS,
IPSIMOM. OLICHKH

10 CpaBHeHMe Pa3mepbl OOBEKTOB | -3anuchiBaTh, CpPaBHUBAThL M | 3amucaTh M
JIEHCTBUTEIIBbHBIX OKpYyXaromero yHopsiI04YnBaTh CpaBHUTH
qucen, Mupa, JIEHUCTBUTEIIHLHBIC YMCIIA. ; JIEUCTBUTEI
apudMeTHUeCKHe JINTCJIBHOCTD bHBIC YHCJIa
JEUCTBUS c | IpomeccoB B
NEUCTBUTEILHBEIMI | OKPYXaroIEM
YrCcJaMHu. MHpC.

11 [Tpubnmxénnoe HpubmmkénHoe -BrimonuATe, coyeras ycTHble | Beimonnen
3HAYCHUE 3HAYCHUC U  TIUCbMEHHBIE  MPUEMBI, | €
BEJIMYUHBI, BCJININHBIL, apu(MeTHIECKHE JCHCTBUS apudmerny
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TOYHOCTD TOYHOCTD C palMOHATBHBIMU YHCIAMU; | ECKUX
MPUOIKEHUS. MPUOIKEHUS. HaxXOJWUTh 3HAYCHUS CTEICHEH | neicTBUi
OKpyTrJIeHrne YUCeNl. | C LEIBIMHU MTOKA3aTeNIMU
[Tpukuaka U|u KOpHEH; BBIYUCIIATD
OIIEHKa 3HAYCHUS YUCIIOBBIX
pe3yabTaToB BBIPaKECHHU. ;
BBIYMCIICHHUN.

12 6 OxpyriieHne 9rcer. [omyuuts mpencrasienue o | OKPYyIINTH
3HAUYMMOCTH JIEUCTBUTEIBHBIX | YHCIIA
yuceal B MPAKTHUYECKOH
JIeSITEIbHOCTH YeJIOBEKa. ;

13-15 7-9 IIpuxunxa u AHanu3upoBaThb KP

OIIEHKa Y JIeNaTh BBIBOJIBI
pe3yIbTaToOB 0 TOYHOCTH TMPHOIMKECHHUS
BBIYMCIICHUI JIEUCTBUTEILHOIO 4HCIa NpU
pElIeHnH 3a/1a4.;
-OKpyIIsiTh IEUCTBUTEIBHEIE
YHUCIIA, BBIOIHATh TPUKHIKY
pe3yaprara BBIUHCIICHH,
OLIEHKY 3HAUE€HWUI YMCIIOBBIX
BBIPAKECHHUU. ;
3HaKOMUTbCA €  HUCTOpUEH
pPa3BUTHS MAaTEMAaTHKH.;

16 VYpaeHenus u | 1 Jluneitnoe Jluneitnoe OcBauBarh, 3amoMuHaTh U | Pemuth
HEPaBEHCTBA. ypaBHEHHUE ypaBHEHHUE. MIPUMEHSATH rpaduyeckue | ypaBHEHHE
YpaBHeHus C Pemenne METOZBI npu peleHuu
OJIHOM YpaBHEHUH, YPAaBHEHUI, HEPABEHCTB U UX
TIEPEeMEHHOM CBOJISIIUXCS K | CHCTEM.;

17-18 (14 gacoB) 2-3 Penicnue JIMHEHHBIM. -Pacrio3naBate  mensle  u | Pemuth

ypaBHEHUH, Ksanparnoe JIpOOHBIC YpaBHEHMUSL.; IpoOHBIE
CBOJISITITXCSI K | YPaBHEHHE. ypaBHEHUS
JIMHEHHBIM. Pewienue
YpaBHEHUH,
CBOJISITIIAXCS K
19 4 KBagpartnoe KBaIPATHBIM. Pemiate JINHENHDBIE u | Pemuts
ypaBHEHUE BuKBapaTHOE KBaJIpaTHbIC ypaBHEHUS, | ypaBHEHHUE
ypaBHEHHE. ypaBHEHUS, CBOOAIIUAECS K
HpI/IMepBI pelieHus HHUM, HpOCTeﬁHIHe I[p06HO'
ypaBHeHHﬁ TpeTBeﬁ PpalMOHAJIBHBIC YPABHCHHUA
20 - 21. 5-6 Pemenne u ueréproii | [Ipennarars BO3MOXKHBIE | Permurh
ypaBHEHUH, crernenei CIIOCOOBI PEIICHUS TEKCTOBBIX | ypaBHEHHUE
CBOAAIIINXCA K Ppas3yIoKECHUEM Ha | 3aJad4, O6Cy)i(I[aTI) Hux u
KBaJIpaTHBIM MHOKHTEIH. pemars TEeKCTOBBIE 3a/iauyd
Pemmenue IIpO6HO- Pa3HbIMH CHOCO6aMI/I.;

22 - 23 7 -8 | bukBagpatHoe palMOHAIBHBIX -Pemars OukBaapaTHele | PemuTh

ypaBHEHUS yPaBHEHUH. ypaBHEHUS ypaBHEHUE

24 9 IIpumeps! pemenus | Pemenue Pemars ypaBHeHus tperbeii u | Pemmth

YPABHEHUI TPEThEHN | TEKCTOBBIX  3ajay | YETBEPTOM CTETEeHEN | ypaBHEHUE
51 YeTBEPTOU | anreOpandecKuM PAa3JI0KEHUEM HA MHOMKHUTEIIH.
CTerneHen METOJ/IOM.
paszioXKeHueM  Ha
MHO>XHTEITH.
25-26 10- Pemenue npoGHO- Pemare IpoOHO- | Pemuth
11 palroHaIBHBIX paloHaNbHEIC YpaBHEHUH ypaBHEHUE
YpaBHEHUI.
Pemenue IIpennarats Bo3MOXHbIEe | KP
27-29 12- TEKCTOBBIX  3a/a4 CIOCOOBI PeIIeHUs TEKCTOBBIX
14 anreopandaecKum 3amad, oOCyXnaTh WX H
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METOAOM peliaTb TEKCTOBBIE 3allauu
PasHBIMH CIIOCO0aMH. ;
3HAKOMUTBCS C  HCTOpHEH
pa3BUTHS MaTEMaTUKU. ;

30-32 VYpaBuenus u | 1-3 | Jluneiinoe VYpaBHeHue c | -OcBauBaTh M TPUMEHATH | Pemmth

HEpaBEHCTBA. ypaBHEHHUE C OBYMS | IByMs npuéMbl pEIICHHUsT CHCTEMBI | ypaBHEHHUE
Cuctemsl NEpEeMEHHbIMU U | IEPEMEHHbIMH U | ABYX JIMHEWHBIX YpaBHEHUH C
ypaBHEHUI ero rpadux. ero rpaduk. | IByMS  TIepeMEHHBIMH U
(17 gacos) Pemienne  cuctem | cucTeMbl IBYX ypaBHEHHH, B
IBYX  JIMHEHHBIX | KOTOPBIX OJHO ypaBHEHHUE HE
YPABHEHUH C ABYMs | SIBJSIETCS] TMHEUHBIM. ;

33-35 4 -6 Cucrema JIBYX | IEPEMEHHBIMU. -Hcnonp30BaTh Pemtur
JTMHEHHBIX Pemenne  cucreM | pyHKIHOHAILHO- ypaBHEHHE
ypaBHEHHH C IByMs | IByX  ypaBHEHMH, | rpagudyecKue MpeICTaBICHHS
MEPEMEHHBIMA M €€ | ONHO W3 KOTOPBIX | JJIS pELIeHMs
peleHue. JIMHENHOE, a | 1 uccle0BaHus YpaBHEHUH

JIpyroe — BTOPOH | U CUCTEM.;
CTETICHH.

36 - 38 7-9 | Pemenme cucrem | I'paduyeckas -AHanM3UPOBaThH TeKcThl | Pemmth
JIIBYX  ypaBHEHMIii, | HHTEpIIpETaLMs 3ajad4, pemarb HUX | YPaBHCHUC
OHO W3 KOTOPBIX | CHCTEMBI anreOpanvdeckuM CII0COOOM:
JMHEHHOE, a | YPaBHCHHH C IBYMS | epexOAnTh
JIpyroe — BTOpOH | IEPEMEHHBIMMU. OT CJIOBECHOH (OPMYITUPOBKH
CTEINEHH. Pemenne YCIIOBUS 3a/1aUH

TEKCTOBBIX  3alad | K aJreOpandeckor MOAEIH
anredpandecKum MyTEM COCTaBIICHHUS CHCTEMBI
CIIOCOOOM. yYpaBHEHUI; pelaTh
COCTaB JICHHYI0  CHCTEMY
YpaBHEHUH;
WHTEPIPETUPOBATD
pe3yibTaT.; 3HAKOMHUTBCA C
UCTOpUeH pasBUTHUS
MaTeMaTHKH;
39-40 10 I'paduueckas -OcBauBaTth Pemmuts
11 MHTEpIIpETaLs u MIPUMEHSTH npuéMbl | ypaBHEHHE

CUCTEMBI pelieHusT  CHCTEMBI  JIBYX

YpPaBHEHUH C ABYMsI JIMHEUHBIX  ypaBHEHHH ¢

NepPEMEHHBIMU. JIBYMSI IEPEMEHHBIMU
W CHCTEMBI
JIBYX YpaBHEHUH,

B KOTOPBIX O/IHO ypaBHEHHUE
HE SIBIISITCS JINHEWHBIM. ;
-Hcnonp30Bath
(GyHKIMOHAIIBHO-
rpaduyuecKie MpeacTaBICHHS
JUTSL PeIeHUs
U MCCIIEOBaHUs YpaBHECHUN U
CHCTEM.;
41 -43 12- Pemenwne KP
14 TEKCTOBBIX  3ajad

anredpanvdeckum

crocodom

44 15 IToaroroBka K O6001uatoT u
JNarHOCTHYECKON CHUCTEMaTU3UPYIOT
KOHTPOJIbHOM HOJIy4€HHbIC 3HAHUS
pabore.

45 16 Jmarnoctuyeckast Bremonnstor  koHTposibHyt0 | JIKP Ne2
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KOHTpPOJIbHAS pabory
pabota Ne2

46 17 Pabora HaJ Brmmomnasarot a”anus | Pabora Haxg
OIMOKAMH. KOHTPOJBLHOH  paboThl W | ommOKaMu

paboTy HaJ OIMOKAMU

47-48 VYpaBuenus u | 1-2. | Unucnossie Yucnoble Yurars, 3aMKChIBaTh, | .pEIINTh

HEpaBEHCTBA. HEpaBEeHCTBA M MX | HEPABEHCTBA M WX | IIOHUMATH, HEpPaBEHCTB
HepagenctBa CBOICTBA. CBOICTBA. HWHTEPIIPETUPOBATH 0
(13 gacos) Pemenue HEPaBEHCTBA;, HCIIOIb30BATh

JTMHEHHBIX CHUMBOJIUKY u

HEpaBEHCTB C | TEPMHHOJIOTHIO.

49-50 3-4 Jluneiinpie OJTHOM -Brimonusate npeobpaszoBanus | IIpeodpaszo
HEpaBEHCTBA C | MepeMEHHOM. HEpaBEHCTB,  HCIOJb30BaTh | BaTh
onHOM mepemenHoil | Pemenne  cucteM | mis npeoOpa3oBaHus | HEPBEHCTBA
U UX PELICHHE. JIMHEWHBIX CBOICTBa YUCJOBBIX | a

HEPaBEHCTB C | HEpPaBEHCTB.;

51-52. 5-6 Cucremsl OJIHOT PacniosnaBats nuneilnbie U | Pemmuth
JTMHEHHBIX MIEPEMEHHOM. KBa/IpaTHBIC HEPABEHCTBA.; cucTeMy
HEPaBEHCTB ¢ | KBazparusie HEPaBEHCTB
OJHOM NEPEMEHHON | HEPABEHCTRBA.

U UX pellcHHE. I'padmgeckas

53-55 7-9 Ksanparusie UHTEpIpeTalus Pemats nuHelHble | PemunTh
HEpaBEHCTBAa U uX | HCPABCHCTB U | HepaBEeHCTBA, CHCTEMBI | HEPAaBEHCTB
pelIeHue. CHCTCM HCPABCHCTB | JIMHEHHBIX HEPABCHCTB, | O

C ABYMA | CHUCTEMBI HCPaBCHCTB,

MICPEMCHHBIMMU. BKJIIOYAIOIIHAX KBaJpaTHOE
HEPaBEHCTBO, M pEIIaTh UX;
00cyxiaTh MOJTyYeHHBIE
peLIeHsL;

56-58 10- Hepagencrsa c DopmynupyloT omnpezaencHue | Pemmts

12 JBYMSI pelieHusT ~ HEepaBeHCTBA  C | HEPABEHCTB
nepeMeHHBIMU JIBYMSI 0
NepEeMEHHBIMU.3HAKOMSATCS  C
aNTOPUTMOM peleHus
HEpaBeHCTBA c JBYMSI
NEePEeMEHHBIMH C  [TOMOIIBIO
rpa¢puKoB

59-60. 9-10 | I'paduueckas N3o0paxatb pemenue | KP
UHTEPIPETAIHS HEpaBeHCTBA W  CHCTEMBI
HEpaBEHCTB " HEpaBeHCTB HA  YWCIOBOU
CHCTEM HEpaBEHCTB MPSIMOIA, 3aITUCHIBATh
c JBYMSI peleHue c MTOMOIIBIO
HepeMeHHBIMU CHMBOJIOB.;

-Pemnrate KBaJpaTHbIE
HEpaBEHCTBA, UCTIONB3Y ST
rpaduyueckue
NPEICTABICHUSL.;
OcBavBaTh H  TIPUMEHSTH
HEpaBEHCTBA NpPU PELICHUH
pasNMYHBIX 33434, B TOM
qrcie MPaKTHUKO-
OpPUEHTUPOBAHHBIX
61-64 Oynkmmun - (| 1-4 KsanpaTtuunas KBanparnunas -PacnioznaBatp Busbl | I[loctpouts
16 yacoB) ¢dhyHKUMA, e€ | hyHkuus, €€ | u3yyaemsbIxX ¢byHkumii; | rpadux
rpaduk u | rpadux U | WUIOCTPUPOBATH
CBOWCTBA. CBOWCTBA. CXEMaTH4YeCKH,  OOBSICHATDH
[Tapabonmna, pacroioxeHne Ha
KOOPIMHATHI KOOPJMHATHOH  TIOCKOCTH
BEPIINHBI rpadukoB QyHKIMHA BUIA: y =
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mapaboJIbI,
CUMMETPUU
mapaboJIbL.
I'paduku hyHKIHN:
y = kx, y = kx +

OCb

kx, y = kx + b,y =k, y =ax’,
y=al xy=x,y=1xIB
3aBUCUMOCTH OT 3HA4YCHUM
K03 (HUIMEHTOB; OIUCHIBATH
HUX CBOICTBA.;

b,y = x2,
65-67 5-7 ITapaboua, y = Vx, y = k/x u | -PacniosHasars [Toctpouts
KOOPIMHATHI WX CBOMCTBA. KBaIpaTHyHyt0 (YHKIUIO TO | Tpaduk
BEPIIMHBI dopmyie.;
napabobL, 0Chb -IIpuBoanTH MpUMEPHI
CHMMETPHHU KBA/IPaTUYHBIX 3aBUCHMOCTEH
napaboJIbL. U3 peaslbHON JKU3HU, (QU3HKH,
TCOMETPHH. ;
68-70 8-10 | CreneHubie BousBasite  u 000061mmiate | I[Toctpouts
byHKIIH c 0COOEHHOCTH rpaduka | rpaduk
HaTypalbHBIMU KBaJpaTUYHOH (QYHKLIUU y =
MoKa3arelsiMu 2 W axt+ bx +c.;
3, ux rtpaduku u -Ctpoutb ¥  uz0o0paxkatb
CBOIiCTBa. CXEMaTHYECKH rpaguKu
KBa/IPaTUIHBIX byHKIHH,
3aJaHHBIX (OpMyJIaMH BUIA
ax’, y=ax’ +q,y=a(x+p),
y=ax’+bx+c.;
AHaIM3UPOBATH U MPUMEHSTH
CBOMCTBA U3Y4YECHHBIX
(GyHKUMH IS UX TOCTPOCHUS,
B TOM YHCJIE C MOMOIIBIO
U(PPOBBIX PECYPCOB;
71-75 11- I'paduxn hyHKIMNA: Crpoutp u  m3o0paxats | KP
15 y = kx,y =kx + b, CXEMaTHYCCKH rpaduku
y=kix,y=ax%y KBaJIpAaTHYHBIX (hyHKIIHIHA,
=ax? y = Vx, 3aJJaHHBIX (OpPMYyJIaMH BHJA
y=Ix1I ax’, y=ax’+q,y=ax+p)
y=ax’+bx +c.;
AHanM3upoBaTh U MPUMEHSTh
CBOMCTBA U3Y4YECHHBIX
(GYHKIMI [T MX TOCTPOCHHS,
B TOM YHCJIE C MOMOIIBIO
UQPPOBBIX PECYPCOB
76-77 Yucnossie 1-2 Ilonsitue uncinoBoit | [lonsTre wmcnoBoit | -OcBanBaTh W IPUMEHSATH
nocjeoBaTe MOCJIEIOBATENIFHOC | MOCTIEIOBATEILHOC | MHJCKCHBIC 00o03HavYeHus,
mpHOCTH ( 15 TH. TH. 3aganue | CTpOUTh peueBbie
4acoB) MOCJIEIOBATENIFHOC | BBICKA3bIBAHUS c
TH PEKYPPEHTHOW | MCIOJIb30BAHUEM
bopmyoit U | TEPMHUHOJIOTHH, CBSI3aHHOU ¢
bopmyoit N-ro | TIOHATHEM
YJIeHa. M0CJIe/IOBATENLHOCTH. ;
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78-79

80-82

34

3ananue
MOCJIe0BATENBEHOC
TH PEKyppPEeHTHOU
bopmyiioi u
thopmynoit n-ro
YIIeHa.

83-85

Apudmernueckas u
reoMeTpuyecKast
MPOTPECCHH.

86-87

8-10

Dopmynbl n-ro
4JIcHa
apupMeTHYeCKOH U
T€OMETPUYECKON
MIPOrpeCcCHil,
CYMMBI IIEPBBIX N
YJICHOB

88

11-
12

Nzobpaxenue
YJIEHOB
apuMeTHIECKOH U
reoMeTPHUYECKON
nporpeccuit
TOYKAMH Ha
KOOPJIMHATHOU
TJIOCKOCTH.

13

JInHEeNHbIIT u
SKCITOHEHIIHAJIHHEI
i pocr.

Apudmerrueckas u

reoMeTpuyecKas
MPOTPECCHH.
Dopmyiibl n-ro
YiIeHa
apuMeTUIecKo u
reoMeTpUYECKOMN
Mporpeccuil,

CYMMBI TMEPBBIX N
YJICHOB.
N3obpakenne
YJICHOB
apuMeTUIecKo U
TreoMeTpUYECKOMN
porpeccuit
TOYKaAMU Ha
KOOpJMHATHOU
TIOCKOCTH.
JIMHEeHHBIN u
SKCITOHEHIINATHHBI
i poct

AnamusupoBaTth (popmyny n- | Beryauts
TO qjieHa | GOpMyIIBI
MOCIIEA0BATENIEHOCTH Win | apugmMeTud
pPEKyppeHTHYI0O (GOpPMYITy U | €CKOii u
BBIYUCIISTh YJleHBl | TEOMETPUY
[IOCJIEI0BATENbHOCTEH, €CKOM
3aJTaHHBIX STUMH | IIPOTPECCH
¢dhopmynamu.; u
-YcTaHaBIuBaTh Pemuth
3aKOHOMEPHOCTh B | 3amaun
MOCTPOEHUH apudmerny
MOCIIEA0BATENILHOCTH,  €CJIN | €CKOU u
BBITIFICAHBI MIEpPBBIE | TEOMETPUY
HECKOJIBKO €€ YJIICHOB. ecKoi
nporpeccu
u
-Pacno3naBath Pemnte
apuU(PMETUYECKYIO U | 3a1auu
TeOMETPHUYECKYIO MPOrpeccuu | apudmMeTy
npu pasHBIX crioco0ax | eckoi u
3aJjaHMsL. reoMeTpud
-Pemars 3a1a4u C | eckou
WCTIIONB30BaHNEM (GOPMYT N- | IPOTPECCH
ro 4ieHa apu(MeTndeckod u | u
FEOMETPUYECKOM IIPOrPECCHH,
CYMMEI IIEPBLIX N YJICHOB.;
Nzobpaxate yieHsl | Pemmuth
MOCIIEI0BATENIEHOCTH 3a/1a4u
TOYKaMH Ha KOOPIUHATHOH | apudmeTny
TJIOCKOCTH.; eCKoi u
reoMeTpud
€CKOM
porpeccu
u
-PaccmaTtpuBath npumepsl | Pemuts
MPOLECCOB U SIBJIEHUH U3 | 3a7a4u
peanbHOI JKU3HH, | apupMeTHd
WJLTIOCTPUPYIOTIINE eCKoi u
U3MCHCHHUEC B | TCOMETPpHUY
apudmeTHIecKon ecKoH
MIPOrPECCHH, B | IIporpeccu
TeOMEeTPUYIECKON IpoTrpeccuu; | U
n300pakaTh
COOTBETCTBYIOLIHE

3aBHCUMOCTH TPa()UIECKH.;
-Pemats 3amaun, CBI3aHHBIC C
YUCIOBBIMU
MOCJIEI0OBATEIbHOCTSMU, B
TOM  YHCie 3aJadd U3
peanbHOU JKU3HU c
WCIIONB30BaHUEM  IH(POBBIX
TEXHOJOTHHA  (3MEKTPOHHBIX
Ta0IwII, rpaduaeckoro
KaJIbKYJIATOpA ¥ T.I1.).;
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89-90 14- CrnoxxHble -Pemats 3amaun Ha cnoxable | KP
15 TPOLICHTHI. NPOLIEHTH, B TOM 4YHCIE
3a7a4u u3 peanbHOU
IIPAKTUKU (C UCIIOJIb30BaHUEM
KaJIbKYJIATOpA).;
3HaKOMHUTBCS C  HCTOpUEH
pa3BUTHS MaTEMaTHKH;
91-94 IToBTOpenue | 1-4 YUncna | BrimomHuT
( 12 gacos) BBIYHCJICHAS b
(3anmce, apupmeTny
CpaBHEHHE, €CKHe
IerCcTBUA c IeUCTBUA
JeHCTBUTEIHLHBIMH
YHCIaMH, YUCIIOBas
npsMasi; MPOLECHTHI,
OTHOIIICHHS,
IPOMOPLIUH;
OKpYTJIEHHE,
npuOIMKEHHE,
OILICHKA; pelICHUE
TEKCTOBBIX  3ajad
apuGMEeTHICCKUM
croco0ooMm)
95-98 5-8 Anredpanyeckue Bemmonnut
BbIPa:KeHM b
(npeoOpa3zoBanue apudmerny
anreOpanvecKux ecKue
BBIPAKECHUH, JeHCTBUA
JIOITyCTUMEIE
3HaYeHMs])
99-101 9-11 | ®dyukunn BeimonsauT
(nmocrpoenmue, b
CBOICcTBa apupmeTnd
W3yYEHHBIX €CKHe
dhyHKIH; IEUCTBUA
rpaguieckoe
peleHue
YpaBHEHUH U UX
CHCTEM)
102 12 Jwnarnoctuueckas JKP Ne3
KOHTPOJIbHAS
pabota
Ne3
AJITEBPA, 10 knace
Ne Pazneu, Ne TEMA YPOKA | Copep:xanue Onucanue KonTpoan
ypoka KOJUYECTBO | YPOK ypoka YHUBEPCAJIbHBIX Y4YeOHBIX (0MalIHe
1no 4acoB a AelcTBUI e 3a/1aHue)
BCEMY B
Kypcy pa3n
eje
1-3 UYucna u | 1-3 Ksanpatasrit KBanpartHslit Pa3BuBats npencrasnenus | BeimonHen
BBIYUCIICHHSI. KOpEHb U3 YHCIIA. KOpEHb U3 YHcia 0 YKciax: ne
(15 4acos.) [eiicTButensHbIe oT MHOJKECTBa | apupMeTHd
qucia HaTYpalbHBIX YUCET €CKHUX
CBolicTBa o MHOECTBA | AEUCTBUN
apu(MeTHUECKUX JEHCTBUTEIIBHBIX YHCEIL.;
KBaJpaTHbIX O3HaKOMUTBCS
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KOpHEeM c BO3MOKHOCTBIO
CaoiicTBa [IPEACTABIICHUS
apu(MeTHIECKUX JEHCTBUTEIHHOIO YKCIa
KBaJpaTHbIX Kak 0eCKOHEUHOM
KOpHEU " UX | JeCITUIHOUN poou,
MIpUMEHEHNE K | IPUMEHITh  JIECATHYHBIE
peoOpa30BaHUIO MIPUOITVKEHUS

YHCIIOBBIX panroHaIbHBIX
BBIpaXXeHUI U | ¥ UppallMOHAJIBHBIX YHCEIL;

4-5 4-5 MHo0kecTBO BBIYHCIICHUAMHA -3anuceIBaTh, CPaBHUBATh | 3amucaTbh U
JIeHCTBUTEIBHBIX CremneHp C UENBIM | U YHOPSIOYMBATH | CPABHHUTH
quces. MOKa3aTeNneM U €€ | NeiicTBUTENbHbIC YHCa.; JIeHCTBUTET

CBOMCTBA. BHBIE YHCIIA

6 6 CpaBHeHme CranpapTHas -3anmceIBaTh, CpaBHUBATH | M300pasut
JIEeHCTBUTEIBHBIX 3aIUCh YUCIA u YIOpPANOYMBAThH | b YUCIA Ha
qucedn, CpaBnenue JIeCTBUTEIbHBIC YHCTA.; KOOpJMHAT
apupMeTHICCKHE JIEUCTBUTEIBHBIX HOil
JecTBUA ¢ | yucen, npsAMoit
NeHCTBUTENbHBIMU | apH(MeTHUecKue
4HCIIAMH. ACUCTBHS c

7 7 [Tpubnmxénnoe ACHCTBUTENBHBIMU | [lomyunTh MNpeACTABICHUE | 3amMCcaTh M
3HAYEHUE qHACIaMU. (o] 3HAYUMOCTH | CPaBHUTH
BEJINYUHBI, H3mepenus, JNEUCTBUTECNBHBIX YHCEN B | JIEHCTBUTEI
TOYHOCTH NPUOIKEHHS, IPaKTUYECKON bHBIC YMCJIa
MPHOTIKEHUS OIICHKH JEATEIbHOCTH YEJI0BEKA. |

8-9 8-9 Oxpyrienne uncen. | PasMepbl 00bEKTOB | Ananm3upoBarsh Bremmonsen
[Tpukuaka u | OKpyXaromero U J1€7aTh BBIBOJBI ue
OIIEHKA Mupa, 0 TOYHOCTH NpHOMMKEHUs | apudMeTHy
pe3yIpTaToB MIATCIIBHOCTD JIEUCTBUTEIBLHOTO YHCJIa | €CKHUX
BBIYMCIICHUN HpoLeccoB B | mpu pelieHnH 3a1a4.; JIEHCTBUI

OKpYXarolleM -OKpymisaTh
MHpE. JIEUCTBUTENLHEIE qucna,
[pubmmxénnoe BBIIIOJIHATH MPUKUAKY
3Ha4YCHHC pe3yapTara  BBIYMCIICHUH,
BCJIMYMHBI, OLIEHKY 3HAYEHUU
TOYHOCTB YHUCJIOBBIX BBIPAXKECHHUIL.;
NPUOIKCHHS. 3HaKOMHUTBCI C HUCTOpHEn
OKpyYTJICHHE YHCEIL. | pa3BUTHS MATEMATHKH. ;
10-15 10- Crerenp ¢ uenmbiM | IpUKHIKa 1 | ®opmynupoBarth Bemmonmsut
15 mokazateyieM u ee | OUEHKA OmpeNeNieHue CTENEeHW C | b JCUCTBHS
CBoOIicTBa pE3yIpTaToB LIEJIBIM I10Ka3aTelIeM; co
BBIYHCIICHUN. [IpeacraBnsaTs 3aI1Ch | CTENEHIMU
Oonpmx 1 Maneix gucen B | KP
CTaHJapTHOM BHJIE.
[IpumenaTs CBOICTBa
CTETIEHH JUIst
mpeoOpa3oBaHus
BBIPDAKCHHM, COJEpKaIUX
CTETIEHH c LEBIM
MTOKa3aTeNeM;

16-20 VYpaeHeunus u | 1-5 VYpaeHeHue ¢ | Jluneitnoe OcBauBarb, 3allOMUHaTh W | Pemuth
HEPaBEHCTBA. OJTHOM YpaBHEHHUE. NPUMEHSTh  rpadUuecKue | ypaBHEHHE
(45 gacoB) MIEPEMEHHOM. Pemenne METOABl IpH  PELICHUH

JIuneiinoe YpaBHEHUH, YpPaBHEHUH, HEPAaBEHCTB U
ypaBHEHHE CBOJISIIITUXCA K | X CHCTEM.;
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21-25

26-30

31-35

36-39

40-43

44-45

46-49

50-52

53-55

56-60

6-10 | PemeHue JINHCHHBIM. -PacniosnaBate 1mensie | PemuTh
YpaBHEHUH, Ksanparnoe JIPOOHBIC YPaBHECHHUS. ; JPOOHBIE
CBOISTITAXCS K | ypaBHEHHE. YpaBHEHUS
JIMHEWHBIM. Pemenue

YpaBHEHU,
CBOJISIIIIUXCS K
11- KBanparnoe KBa [PATHBIM. Pemars  nuHeliHbIE u | Pemnts
15 ypaBHEHHE BuUKBagpaTHOE KBaJ[paTHBIE  YpaBHEHHS, | ypaBHEHHE
ypaBHEHHE. YpaBHCHUS, CBOASAIIUECS K
Ipumeps! pernerust | HUM, IpocTeiimme Jpo6Ho-
ypaBHEHMIT TpeTheii | PAIMOHANLHBIC yPABHCHHS
16- CucreMsbl " werBéproii | [Ipemtarate  Bo3MOKHbIC | Pemnth
20 ypaBHEHUI cTerneHeit CITOCOOBI peIIeHUs | CUCTEMY
pasnokeHHeM  Ha | TEKCTOBBIX 3a/ay, | ypaBHEHUE
MHOKUTEITH. obcyXmaTh WX M pemaTh
Pemmenue HpO6HO' TEKCTOBBIC 3aJa4u
PaIMOHATBHBIX pa3HBIMH CIIOCOOAMHU. ;

21- Pemenne  cucreM | ypapHeHwuii. -Pemare OukBazapaTHble | Pemmth

24 JIBYX JIMHENHBIX | Perrenue ypaBHEHUS CUCTEMY
ypaBHCHI/Iﬁ C ABYMSA | TEKCTOBBIX 3aga4d YpaBHCHUC
IICPEMCHHBIMH anredpanvdecKum

25- Pemenne cucrem | meromom. Pemats ypaBHeHus | Pemmth

28 IIBYyX  YpaBHEHUH, TpeTheld W YeTBEPTOU | CUCTEMY
OIHO M3 KOTOPBIX CTeTNeHe! pa3IoKEHUEM Ha | ypaBHEHUE
JIMHENHOE, a MHOKHUTEIIH.

JIpKroe — BTOpOM
CTCTICHH

29- Pemrenne [Mpeanarate  Bo3MoOXHBIE | PemmTh

30 TEKCTOBBIX  3a/1a4 CIoco0bI pemieHus | 3amady
anredpanvdecKum TEKCTOBBIX 3agay, | KP
METOJIOM o0CcyX/aTh WX U peliaTh

TEKCTOBBIC 3a/1a9u
Pa3HBIMH CITOCOOAMH. ;
3HAKOMUTBCS C HCTOpUEH
pa3BUTHUS] MATEMATHKHU. ;

31- YucoBbie YucoBbie Yurars, 3aIHChHIBaTh, | .PEIINThH
34 HEPaBEHCTBA W WX | HEPABEHCTBA M WX | IIOHUMATh, HEPAaBEHCTB
CBOMCTBA. CBOWCTBA. HUHTEPIPETUPOBATH 0
Pemenne HEPaBEHCTBA;

JTUHEHHBIX WCIION30BaTh CHMBOJIHKY
HEPABEHCTB C | ¥ TEpMHHOJIOTHIO.;

35- Jluneiinele OJIHOM -Bemonasate [Ipeobpazo

37 HEPaBEHCTBA C | mMepeMeHHOM. mpeoOpazoBaHUs BaTh
OJTHOM TIepeMeHHOl | PelleHue  cuCTeM | HepaBEHCTB, HMCIOJB30BAaTh | HEPBEHCTBA
U UX peLICHUE. JIMHEHHBIX JUISL npeobpazoBaHus | a

HEPABEHCTB C | cBOMCTBa YHCIIOBBIX
OJTHOH HEPABEHCTB.;

38- CucreMsl MIEPEMEHHOM. Pacrio3HaBate vHelHble U | Pemurts

40 JIMHEHHBIX Ksagparueie KBaJpaTHbIC HCPABCHCTBA., | CUCTEMY
HEPABEHCTB c | HEpaBeHCTBA. HEPaBEHCTB
onHoli nepemennoii | I'paduueckas
1 UX pEUICHUE. HHTCPHPCTALNA

41- Kganparusie HEPABEHCTB U | Pemath JIMHEeNWHbIe | PemmTh

45 HEpaBEHCTBA M uX | CMCTEM HCPABCHCTB | HepaBEHCTBA, CHUCTEMBI | HEPABEHCTB
peuieHue. C ABYMS | THHEHHBIX HEPaABEHCTB, | O

NEPEMCHHBIMH. CHUCTEMBI HepaBeHCTB, | KP

BKITFOUYAIONINX KBaJpPaTHOE
HEPaBEHCTBO, U pellaTh UX;
o0Cy)XJaTh  MOJTydYeHHBIE
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peleHHs. ;

61-62

63-65

66-68

69-70

71-72

73-74

75-77

DOyHKIUH
(20 yacoB)

1-2

[onsatne ¢ynxumun
Obnactp
OIIpeAeIIeHHS "
MHOXECTBO
3Ha4eHUH QyHKIUN

Crioco6sr
GbyHKIHiA

3aJaHusA

I'paduk pynxumn

10

Urenue  CBOICTB
dbyHKIIIM O ee

rpaduKy

11-
12

ITpumepst
rpauKoB
DOyHKIUH.
OTpakaromnux
peayibHbIE
TIPOIIECCHI

13-
14

DyHKIUHY,
OTMCHIBAIONINE
pSMYIO 17§
o0OpaTHy0
MPOTIOPIIMOHANBEHO
CTH, X TpaduKu

15-
17

KBagparuunas
hyHKIH, e€
rpadux u
CBOMCTBA.

[onstre ¢GyHKUUU
Obnactb
OIpeIeJIeHUS u
MHOXECTBO
3HA4YCHUH QyHKINUU
CriocoOb1  3amaHus
(GYHKITHIHA.
I'paduk pyaxumn
Urenue CBOMCTB
GbyHKIIME 1O ee
rpaduKy
ITpumepst
rpaduKoB
dyHKmmi,
OTpasKaroIux
peabHbIe
MIPOLIECCHI
DyHKINH,
OTMCHIBAIOIINE
IPAMYIO u
00paTHYI0
MPOTIOPLUOHATBEHO
CTH, UX TpauKu
OyHKIUU Y = x?,
y=x, y=Vx,

K
Y=
OyHKIUU Y = x?,
y=x, y=Vx,

K
y7s

KBagparuunas
GyHKIMS, eé
rpaduk u
CBOMCTBA.
[Tapabomna,
KOOPJIMHATHI
BEPLIMHBI
apadoITbL,
CUMMETpPUHN
napaboJIbL.
I'paduxu GyHKIMA:
y = kx, y = kx +
b,y = x2,
y=Vxy=kixu
UX CBOICTBA.

OChb

Hcnone3oBaTh Brraucauts

(YHKITMOHAIBHYIO 3HAYCHHUC

TEPMUHOJIOTHIO u | QyHKIIH

CHMBOJIUKY. Brrancnate

3HAYCHMS (hyHKITHIA,

3amanupix  hopmymamu  (

pu HEOOXOAMMOCTH

HCIIOJIb30BaTh

KaJIbKYJIATOP); COCTaBIISATH

TaOJIHIIBI 3HAYECHHUI

GyHKIMI

Hcnonb3oBaTh Brerauciauts

(yHKIIOHAIBHYIO 3HAaYEeHHUE

TEPMUHOJIOTHIO 1 | GyHKIHHA

CHMBOJIUKY

OnuceBaTh cBoiicTBa | Belunciauth

(YHKIIM Ha OCHOBE €€ | 3HaA4YeHHe

rpaduyaeckoro GbyHKIIH

MIPEACTABIICHUS

Haxomnte ¢ mnomompio | BerauceanTs

rpaduka (dbyHKIIMH | 3HAYEHUE

3Ha4YeHHe OJTHOM u3 | QyHKIUH

paccMaTpUBaEMBIX

BEJIMYUMH 1O 3HAYEHHUIO

ApYroi

OnuceIBaTh xapaktep | Beraucauts

N3MEHEHHUS OJHOH | 3HaUEHHE

BEJIMYMHBI B 3aBHCUMOCTH | (DYHKIIHH

OT U3MEHEHUS Apyroun

PacnosnaBath BUJBI | Berancouts

M3y4aeMbIX (DYHKIIHH; 3HAYCHHUE
GyHKIMH

Pacrio3naBath BHUJIBI

M3ydaeMBbIX (hyHKIIHIT;

WJUTFOCTPUPOBATh

CXEMATHYECKH, OOBICHSITH

pacnojoXeHne Ha

KOOPJIMHATHOW IJIOCKOCTHU
rpadukoB GyHKIUI BUIA: Y
=kx,y=kx+b,y=k,y
=ax’, , , B 3aBHCHMOCTH OT
3HA4YEeHUI KO3 PHUIIMEHTOB;
ONMCHIBaTh UX CBOMCTBA.;
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78-80 18- [Tapabouia, -PacnosnaBath IMoctpouts
20 KOOPJMHATEI KBaJpaTHUHYI0 (QYHKOHIO | Tpaduk
BEPIITUHBI o ¢opMmyie.; KP
napaboIbl, 0Ch -[IpuBoauTH HPUMEPEI
CUMMETpPUHU KBaJpaTHYHBIX
napaboJIbL. 3aBUCUMOCTEN U3 pealbHOU
JKU3HH, bH3uKHY,
T€OMETPHH.;
BeusiBnsate u 0000maTh
0COOCHHOCTH rpaduka
KBaIpaTUYHON (YHKIHH Y
—ax’+bx +c.;
-Ctpoutb u u300paxkatb
CXEMaTHIECKH rpaduku
KBaJIPaTUYHBIX  (PYHKIUH,
3aJJaHHBIX bopmymnamu
BUIa ax5, y = ax’ + q, y =
a(x +p)3 y=ax’ +bx +c.;
AHanu3upoBaTh U
MPUMEHSTh CBOMCTBa
U3YYCHHBIX (YHKIMHA UIs
UX TIOCTPOCHHS, B TOM
qrcie c MOMOIIBIO
1M POBEIX PECYPCOB.
81-82 YucnoBbie 1-2 Ilonarne uncnosoii | [lonsTue uncnoBolt | -OcBanBaTe W TPUMEHSTH
nocJje0BaT MOCJIEIOBATENFHOC | MOCTIEIOBATEILHOC | MHICKCHBIE 00O03HAYCHHUS,
eJIbHOCTH TH. TH. 3aganue | CTpPOUTh peueBble
(10 gacoB) MTOCIIETOBATEIFHOC | BBICKA3BIBAHUS c
TH PEKYPPEHTHOW | MCIOJIb30BAHUEM
hopmyioit U | TEPMUHOJIOTUH, CBSI3AHHOU
dopmyoit n-ro | ¢ TIOHSTHEM
qIieHa. M0CJIeJOBATEILHOCTH. ;
83-84 3-4 3ananue Apudmernueckas u | AranusupoBath (Gopmyiy | Beryunts
MOCJIEIOBATENILHOC | TEOMETPHYECKAs n-ro 4ieHa | GopmyIisl
TH PEKYPPEHTHOW | IIPOIPECCHU. MOCJIEIOBATEILHOCTH ~ WJIH | apuMeTHd
(hopmyrnoit u | opMyIIbl N-ro | pekyppeHTtHyto Gopmyny u | eckoit 51
(hopmyrnoit n-ro | WieHa BBIYUCIISITH YIEHBI | TEOMETPHY
YJIeHa. apu(pMETHYECKON U | 1MOCsIe0BaTeIbHOCTEH, ecKoH
reoMeTpHYECKOi 3aJJaHHBIX 3THMH | MIPOTPECCU
MIPOTPECCHIA, dopmynamu.; u
CYMMBI TIEPBBIX 0
YJICHOB.
N3obpaxenne
YJICHOB
apuMeTHYeCKOH U
85-87 5-7 Apudmerrnueckas u TeOMETPHIECKOIT -YcraHaBnmBaTh Penmth
reoMeTpHuecKast nporpeccHit 3aKOHOMEPHOCTb B | 331a4n
MPOTPECCHH. TOUYKAMH Ha | OCTPOEHUU apnq)vMeTHq
KOOPIMHATHOI MOCJIEIOBATENILHOCTH, €CITH | eCKOU "
ITOCKOCTIL BBITMCAHBI MEPBbIC | TCOMETPHY
TIuHeiHbit 1 | HECKOJIBKO €€ YJIEHOB.; ecKoi
9KCTIOHEHLIMAIbHBI Hporpeccu
i poct L
88-90 8-10 | dopmynbl n-ro -PacniosnaBath Peruth
YiieHa apu(MeTHYECKYIO U | 3a1a4u
apuMeTHIECKON 1 reOMETPHUYECKYIO apupmeTna
TeOMEeTPUUYECKOM MpOrPeCCUM TpPU Pa3HBIX | €CKOU u
MpoTrpeccuil, croco0ax 3a1aHusl.; reoOMeTpUY
CYMMBI TEpBBIX N -Pemats 3a7auu Cc | eckoif
YJICHOB HCIIONIb30BaHNEM  (pOPMYII | IPOTpeccH
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n-ro 4lIeHa | U
apudMeTHIeCcKOr u
reoOMEeTPUYECKON
Mporpeccuid, CYMMBI
MEPBBIX N YICHOB.;
91-94 IoBTOpenne | 1-4 Yucaa u Brimonaut
(12 yacoB) BbIYMCIEHUS b
(3ammchp, apupMeTHd
CpaBHEHHE, €CKHe
JCUCTBUS C JeUCTBUS
NEUCTBUTEIbHBIMU
YHCIaMH, YUCIIOBas
npsiMasi; MPOLCHTHI,
OTHOIIICHUS,
MIPOTIOPIIHH;
OKpYTJICHHE,
MPUOIIKEHUE,
OIICHKA; peIleHHUe
TEKCTOBBIX  3ajJad
apupMETHICCKUM
CIToco0oMm)
95-98 5-8 Anredpanyeckue Bemmonaaut
BbIpaKeHHs b
(mpeobpazoBanue apumerna
anredpanvecKux ecKue
BBIPAKECHUH, JIeHCTBUA
A0IyCTUMBIC
3HAYCHHUS)
99-102 9-12 | ®yukunun BemonHuT
(moctpoenmue, b
CBOIiCTBa apumerna
W3YYEHHBIX eCcKue
GbhyHKIWi; JIeHCTBUS
rpaduueckoe KP
pelieHue

YPaBHEHUN U UX
CHCTEM)
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Onucanue y4eOHO- METOAUYECKOI0 M MATEPHAJIBbHO TEXHMYECKOro ofecmedeHusi 00pa3oBaTeIbLHOIO

npeaMeTa..
O6pazoBa | Haumeno Knacc | YueOHblii mnaH | PekBU3UTEHI YMK YMK  yuurens
TeIb BaHUE 0 TIPEIMETY MPOTPaMMBI o0ydarormerocs (aBTOD,
Has npenmera B (aBTOp, Ha3BaHWe, | HAa3BaHUE,
o0macThb COOTBETCT BBIXOJIHBIE JJAHHBIC) | BBIXOTHBIE
BUU C JTAHHBIC)
y9eOHBIM
TUTAHOM
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MaTreéMaTukKa

Anrebpa

7 KJacc :

1 gerBepth - 5

4acoB ,

CO 2 YeTBepTh —

3 yaca
HEZEIIO .

8 — 9 xiacc:
3 Yyaca
HEZIEITI0

B

B

PexomennoBano
MuHucTepcTBOM
obpazoBaHHI W
HAayKH PO.
ITIporpammser it
o0meo0paszoBaTen
BHBIX TIKOI,
THMHA3UH,
JIALIEEB.
Marematuka. 5-
11 xmaccel/ cocr.
I"'M.Ky3nenona, u
ap. — M.: Jlpoda,
2004 rox

IOAnre6pa 7
KJ1acc:y4e0. 100
meoopazoBa
TEIBHBIX
OpraHu3anuit
I0.H. Makapsrues,
H. I'. Munmwok, K.
H. Hemxkosa, C. b.
CyBopoBa];  mon
pex. C. A.
TensikoBckoro. — 3
— e ma — M
IIpocsenienue,
2018.

e Anrebpa 8 Kiacc:
y4ae0.us1001meoopa
30Bar.
yupexnaennii  /[1O.
H. Makapsiues, H.
I'. Mungiox, K. H.

Hemkos, C.b.
CyBopoBa];  mon
pen. C. A.
TensikoBckoro.  —
18 — e u3n.- M.:
IIpocsenienue,
2018

® Anrebpa 9 kiacc:
yue0.1s1001eo0pa
30BaT.

yupexnenuii / [1O.
H. Makapsiues, H.
I'. Mungrox, K. H.

Hemkosa, C. Bb.
CyBopoBa];  mopg
pexn. C. A.
TemskoBckoro. —
18 — e m3m. — M.:
IIpoceeuienue,
2018

1. Koppekumnon
HO — pa3BHBAIO
mee OoOy4YeHHE:
5 - 9 xm /
HNBanoBa T.IL
Moppamosa
B.B.
2.IToypouHoe
TUTAHBI.
Anrebpa 7 KL
Tanmmnana JLA.
IInanuposanue
YPOKOB

3. qunaktuyec
KM MaTepuall 1o
anredbpe st 9
K. /

I0.H.
Makapsrues,
H.I'. Muumgroxk.

- M.:
IIpocsenienue,
2007

4. JlngaxkTraec
KUl  Marepual
IS 7 KJI,
Anrebpa/ 3BaBuY
JLU. Ky3Heuosa
JL.B.

5. 1)
Hecrannaptaeie
YpOKHU
MaTeMaTUKH B
KOPEKLMOHHOU
TITKOJIE: 5-9
KJIaccel.-  M.:
BAKO, 2007

MaTCpI/IaJ'IBHO TEXHHUYCCKOC OCHAILICHHUEC KabuHeTa

Ne i/t

A W DN -

HaunmenoBanue
HMYILECTBA

Hupkyns
TpeyronsHuKH
TpancniopTups!

Jluneiika (1 metp)

KonnuectBo

P NN DN

Jlns  obecriedeHus] IJIOAOTBOPHOTO ydYeOHOro Mpolecca MpearnoaaraeTes
WCTONBb30BaHKe WHGPOpPMAMU W MaTepuajoB cienytonmx HWHTepHer —
pecypcos:
MunucTtepcTBo 00pasoBanust PD: http://www.ed.gov.ru/ ; http://www.edu.ru
Tectuposanue online: 5 - 11 kmaccer: http://www.kokch.kts.ru/cdo
[Temarormdeckas Cetb «METOMUCTRLPY» MaTeMaTHKa B IITKOJIE
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http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://metodisty.ru/m/groups/view/matematika_v_shkole

Hosrie Texnomorun B o0pasoBanuu: http://edu.secna.ru/main

ITyreBonuTennb «B MHpE HayKu» IRIE:
LIKOJIBHUKOB: http://www.uic.ssu.samara.ru
CalThI

«Quuukoneaui»: http://www.rubricon.ru/; http://www.encyclopedia.ru
CcalT U1 caMooOpa30BaHus U OH-JTaiH TecThupoBanus: hitp://uztest.ru/
JIOChE MIKOJBHOTO yUUTE s MaTeMaTHKH: hitp://www.mathvaz.ru/
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http://edu.secna.ru/main
http://www.uic.ssu.samara.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://uztest.ru/
http://www.mathvaz.ru/

