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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJI'EBPA"

PaGouas mporpamma o yue6HomMy Kypcy "Anredpa" mis odygaromuxcs 7-9 kiaccoB pazpaboraHa Ha
ocHoBe DenepaabHOro roCy1apCTBEHHOT0 00Pa30BaTENILHOTO CTAaHIApTa OCHOBHOTO 00IIET0 00pa3oBaHus C
Y4ETOM B COBPEMEHHBIX MUPOBBIX TPEOOBaHU, MPEABSIBIIEMbIX K MATEMATHIECKOMY 00pa30BaHUIO, U
TpaIUIMiA POCCHIICKOTO 00pa30oBaHusl, KOTOPbIE 00ECIIEYMBAIOT OBJIAJICHNE KITFOUEBBIMU KOMITETEHIUSMU,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, a TAKXKE I[EIOCTHOCTh
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
1 noJioxkeHust KoHrenmmu pa3BuTusi MaTeMaTu4eckoro oopasoBanus B Poccuiickoit @eneparuu. B smoxy
udpoBoit TpaHchopManuu Beex cep 4enoBeuecKoi AeITeIbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOi MaTEMaTHUECKOM IMOATOTOBKH. YK€ B IIKOJIE MATEMATHKA CIIYKHT
OIIOPHBIM IPEAMETOM ISl U3YYSHHS CMEKHBIX TUCIUILINH, a TTOCIIE IIKOJIBI PeabHON HEOOXOJMMOCTHIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHMe, UTO TPEOYET MOIHOLEHHOW 0a30B0ii 0011e00pa3oBaTeIbHOIM

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHIECCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, M B TEXHOJOTHUECKUX 001aCTIX, U TaXKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[TpakTudeckas Mojae3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(dbyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOTUYECTBEHHBIE OTHOIICHHS OT
MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEJCTBEHHOM OTIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U NPUKJIAIHBIX UIeH. be3 KOHKPETHBIX MAaTEMAaTUUECKUX 3HAHUM 3aTPYIHEHO IOHUMaHHUE
MPUHIIMIIOB YCTPOMCTBA U UCTIOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIPETALIHS
pa3zHoO00pa3HON COMATBHOM, YKOHOMUYECKOU, MOMTUTHYECKON nH(popMaIuu, ManodhdexTuBHa
MOBCEJHEBHAS TPAKTHYECKASI IEATEIbHOCTh. Kaxx1oMy 4eloBeKy B CBOEH KU3HU MPUXOUTCS BBITOJIHATH
PacuéThl U COCTABISATH ANTOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYECKUMU TpUEMaMu
F€OMETPUUYECKUX M3MEPEHUI U MIOCTPOCHHH, YNTATh HH(OpMAITKIO, IPEACTABICHHYIO B BUJIE TaOJHII,
auarpamm 1 rpaukoB, )KUTh B YCIOBUAX HEOMPEIEIEHHOCTH M TOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy9aiiHbIX COOBITHIA.

OHOBpEMEHHO C pacuipeHreM chep IpUMEeHeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Beé Ooiee
BAKHBIM CTAHOBUTCSI MaTEMAaTUYECKHUI CTHJIb MBIIIUICHHUS], IPOSIBIISIOIINANCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B npornecce n3ydeHnss MaTeMaTUKH B apCEHANI IPUEMOB U METOJIOB MBIIUIECHHUS YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeAyKIUs, 0000IeHHe U KOHKPETH3AIs, aHATIN3 U
CHHTE3, KJ1accu(UKalus U cucTemMaTrusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. Benyias poib npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHUS U BOCIIMTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpolecce pemenus 3a1a4 — OCHOBOW y4eOHOM
JESATEIIBHOCTH Ha ypOKaxX MaTEMaTHUKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAs U IMIPHUKIIAIHAS CTOPOHBI
MBILLIICHHUS.

OOyueHnne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbiM KOMITOHEHTOM OOIIIeH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MATEMaTHKH JUIS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTudeckoe 00pa3oBaHNe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

N3ydyeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET SCTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO
U CUMMETPHUHU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre6pa sSBISETCS OJJHUM M3 OIMIOPHBIX KYPCOB OCHOBHOM IIIKOJIBbI: OHA 00ECIIeYHBAET U3YUCHHE IPYTHX
JUCIUILINH, KaK €CTECTBEHHOHAYYHOT'0, TaK U TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAOIDKEHHUS 00pa30BaHUs M B IOBCEAHEBHOM *HU3HH. Pa3BuTHe y 00y4arommxcsi Hay9HbIX IPEICTaBICHUN
O MIPOUCXOXKACHUH U CYITHOCTH aJIreOpanveckux abCcTpakiuid, crioco0e OTpakeHUs MaTeMaTHIECKON HayKOH
SIBJICHUHN U mponeccoB B IpUpoaAcC U O6HI€CTB€, POJIM MaTEMATUYICCKOTO MOACIIMPOBAHUA B HAYYHOM
IMO3HAaHWU W B IPAKTUKE CHOCO6CTBy€T Ct)OpMI/IpOBaHI/IIO HAay4YHOI'0 MUPOBO33PCHHA U KAaUCCTB MBIIIJICHU A,
HEOOXOIUMBIX JIJISl /IallTAI[U B COBPEMEHHOM ITU(GpOBOM ob1iecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHHUsS HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIJICHUWA, CHOCO6HOCTI/I APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU I[CﬁCTBPI?I " BBIBOJHBI,
dbopmynupoBath yrBepkAcHUsA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
06yan0H11/1xca: OHHU UCHOJB3YIHOT ACAYKTUBHBIC U HHAYKTUBHBIC PACCYXKIACHUA, O606HI€HI/IC n
KOHKpETHU3aIiIo, adcTparupoBanue u anajgorui. O0ydeHnue anredpe npeanoiaraeT 3HauuTeIbHbINH 00bEM
CaMOCTOSITENILHOM J1eATEIbHOCTH 00yJaroMuXCsl, TO3TOMY CAMOCTOSITETIbHOE PEIlIEHUE 3ajad €CTECTBEHHBIM
o0pa3oM sBIISI€TCS peaan3aluei 1eaTeIbHOCTHOrO MPUHIUIA 00yUEeHHUS.

B ctpykrype nporpamMMsl yueOHOTo Kypca «Anredpay» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTEIbHO-METOJMUECKUE TUHIH: «UHcia U BEIYUCICHHS»; «AnredpandecKue
BBIpOXEHUS»; «Y paBHEHUS U HepaBeHCTBay; «DyHKIMmny». Kaxnas u3 3Tux cojepxkareabHO-METOANYECKIX
JMHUH pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, ECTECTBEHHBIM 00pa30M IMEperieTasch 1
B3aUMOJICHCTBYS C JPYTUMHU €ro JIMHUAMH. B Xo7e n3yuenus kypca o0y4JaromuMcs IPUXOAUTCS JTOTHUECKH
paccyxaaTb, UCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHblﬁ SI3BIK. B cBSI3M ¢ A THM IICJ'ICCOO6p213HO BKJIIFOUHUTH
B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, TPOHU3BIBAIOLINE BCE OCHOBHBIE pa3/iebl MaTeMaTHYECKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O0yYaIOIUMICSI OCHOB YHUBEPCATHLHOTO MATEMATHIECKOTO
a3bIka. TakuM 00pa3oM, MOKHO YTBEP)KIaTh, UTO COJEPKATEILHON M CTPYKTYPHOH OCOOEHHOCTHIO
Kypca«Anredpay SBISIETCS €r0 HMHTETPHUPOBAHHBINA XapaKkTep.

Coneprxanue JTMHUN «HHCa U BBIYUCICHUSD) CIIYKUT OCHOBOM I TAJIbHEUIIErO U3yYeHUsI MATEMATHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YJAIONTUXCS JIOTHIECKOTO MBIIIIECHUS, ((OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS
QIITOPUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCETHEBHOM JKU3HH.
PazBuTne MoHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPAILMOHATBHBIMU YHCIIAMH,
(hopMHUpPOBAHHUEM MPECTABIICHUN O TEUCTBUTEIIHFHOM YHUCIIE. 3aBEPIIICHNUE OCBOCHHS YUCITIOBOM JIMHUA
OTHECEHO K cTaplieMy 3BeHy 00Iero oopa3oBaHus.

ConeprkaHue IBYX alireOpandecKux JUHUNA — «AnreOpandecKkre BRIPOKCHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOLIMXCS MAaTEMaTUYECKOTO anrmapara, Heo0X0JMMOro
JUIA PEIIECHUS 3aa4 MaTEMaTHKH, CMEKHBIX IIPEIMETOB U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. B ocHOBHOMI
IIKOJIe YU4eOHbII MaTepuall TPYNIUPYETCss BOKPYT PallMOHAIBHBIX BRIpaKEHUH. AnreOpa JeMOHCTPUPYET
3HAYEHUE MATEMATUKH KAaK SI3bIKa U1 TIOCTPOEHUSI MATEMAaTUYECKUX MOZEIIEH, ONTMCaHMs IIPOLIECCOB U
SABJICHUN peaibHOro Mupa. B 3agaun oOyuenus anreOpe BXOIAT TaKkKe JalbHEHIIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOTI0, B YaCTHOCTH, Il OCBOEHUS Kypca HH()OPMaTHKH, U
OBJIa/ICHUE HAaBbIKAMHU JIeIyKTUBHBIX paccyxaeHuil. [I[peobpazoBanne CUMBOJIIBHBIX ()OPM BHOCHUT CBOH



cnenn(puIeckuil BKJIaa B pa3BUTHE BOOOPaKEHHsI, CIIOCOOHOCTEH K MaTeMaTHY€CKOMY TBOPUYECTBY.
Coneprxanue pyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEIEHO Ha MOTY4YEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIUSAX KaK BaXKHEHUINIEH MAaTEeMaTHISCKOW MOIEIH JIJIsl OTIMCAHUS U UCCIIE0BAHUS Pa3HO 00pa3HBIX
IIPOLIECCOB U SIBJICHUH B MPUPOJE U obO1ecTBe. M3ydeHne 3Toro Matepuana cCiocoOCTBYeT pa3BUTHIO Y
00yyJaroIuxcs yMEHUS UCII0JIb30BaTh Pa3InYHbIC BHIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpapuecKue, BHOCUT BKJIa B (POPMHPOBAHUE MPEACTABICHUI O POJIU

MAaTCMAaTUKHU B Pa3BUTUN HUBUJIN3AllUN U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CormacHo yueOHOMY TUIaHy B 7—9 Kilaccax u3ydaercsl yueOHbI Kype «Anredpay, KOTOPbI BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3ienbl coaepkaHus: «Yucina ©  BBIUMCICHUS», «AnreOpanyeckue
BBIPAKCHUA»,«Y DPAaBHEHUS U HEPABEHCTBaY, «DyHKIUN».

YueOHbIH IaH Ha HN3YUCHUC aJ'IFe6pr B 7—9 knaccax OTBOJHUT HE MCHECC 3 y‘le6HBIX 4aCoOB B HCICIIIO B
TCUCHHUC KaXXA0I'0 roaa 06y‘ICHI/I${, BCCI'O 3a TpH roaa O6y‘leHI/I$I — He MeHee 306 y‘IC6HLIX qacoB.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucyia 1 BBIYUCJIEHUSA

PauuonansHble ynca.

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (opMbl 3anucu 1pobeii k aApyroi. [TonsTue
palMoHaIBHOIO YHCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJ0YMBAHNE PALMOHAIBHBIX Yncell. ApupmeTndeckue
JEWCTBUS C pallMOHAIBLHBIMY YHCcIaMH. Pemenue 3a1a4 u3 peajnbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CrerneHb ¢ HaTypaJIbHBIM MTOKA3aTEIeM: OIpeIeICHHEe, IPeoOpa3oBaHue BRIPAKCHUN HA OCHOBE
ompeIeeHus, 3aIMUCh OONBIINUX YKcell. [IpomeHThl, 3a1UCh MPOIIEHTOB B BUIE APOOH M APOOH B BUJIE
MpOIeHTOB. TPy OCHOBHBIE 33/1a4l Ha MPOIICHTHI, PEIICHUE 3a]1a4 U3 PEaIbHON IIPAKTUKH.

HpI/IMCHCHI/IC ITPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOKUTCIIM HATYPAJIbHBIX YHUCCII. Peanbnbie
3aBUCUMOCTH, B TOM YHUCIIC IIpAMad U 06paTHa51 MMPpOIOPLHHUOHATIBHOCTH.

Auredpanyeckue BbIpasKeHUs

[IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAaYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCMMOCTH M@Ky BeTHUYMHAMHU B BUE (opMyJbl. Beraucinenus mo hopmyram.

ITpeoOpa3oBanue OyKBEHHBIX BbIPQXKEHUI, TOXKAECTBEHHO paBHbIE BBIPAKEHUS, [TpaBUiIa PeoOpa3oBaHUs
CYMM H MIPOU3BEICHUH, PaBIJIAa PACKPBITHA CKOOOK M MPHUBEICHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

OpnnHowieHbl 1 MHOrowiIeHsl. CreneHs MHOrowieHa. Cl0XeHUe, BHIMUTAHUE, YMHOKEHUE MHOTOWICHOB.
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBAJPAT CYMMBI M KBaJpaT pasHOoCcTH. DopMyra pa3HOCTH KBaIpaToB.
PasnoxxeHne MHOrO4wIeHOB HA MHOXKHUTEIH.

YpaBHeHus

VYpaBHeHMe, KOpEeHb YpaBHEHHUS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHUs], pABHOCUIILHOCTD
ypaBHEHUH. JIMHEWHOE ypaBHEHUE C OJHON NIEPEMEHHOM, YUCII0 KOPHEH JIMHEHHOTO YPAaBHEHM S, PELLIEHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHUI 110 yCIOBHIO 3a7auu. PerieHne TeKCTOBBIX 3a/1a4 C
MOMOIIbIO ypaBHEeHUH. JInHeiiHOe ypaBHEHHE ¢ ABYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JMHEWHBIX YpaBHEHHH ¢ IByMs TepeMeHHbIMU. PelieHne cucteM ypaBHEHUH criocoO0M MO ICTaHOBKH.
[IpuMmepsl penieHus TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHHH.

Koopaunartsl u rpaguxku. @PyHkuun

Koopannara Touky Ha npsimoil. Uucnossle npoMexxyTKH. PaccrosiHne Mex 1y 1ByMs TOUKaMH
KoopauHaTHOU mpsiMoii. [IpsmoyronbHas cucrema koopauHar, ocu OX i Oy. AGciucca v opJJuHaTa TOYKH
Ha KOOpAMHATHOM mockocTu. [Ipumepsl rpadukoB, 3ajaHHbIX popmyaamu. UteHne rpaduKoB peabHbIX
3apucumocTteil. [lonstue pynkunu. I'paduk pynkuuu. CoiictBa pynkumii. JIunerinas ¢pynkuus, e€ rpaduxk.

I'padux ¢pynkuuu y= Ixl. I'paduueckoe penienre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHHH.

8 KJIACC

Yucyia 1 BLIYUCIEHUSA

KBaapartueiii kopeHb u3 uncna. [lonsarue 06 upparmoHanbHOM yucie. Jlecaruunbie mpuOImKeHUs
uppanroHaIbHbIX yrcen. CBOHCTBa apu(pMETHUECKUX KBAIPaTHBIX KOPHEH U UX MPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIC YHCTA.

AsredOpanyeckue BbIpasKeHU s



KBanpatHblii TpEXUsieH; pa3aoKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoit Apoou. CriokeHue, BEIYUTaHuE,
YMHOJEHHE, JieJIeHne anreOpandeckux apodeii. ParronanbHble BRIpaXXEHUS U MX IIPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyiia KopHei KBaapaTtHoro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHU, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [Ipocreiinire [poOHO-pallioHaIbHBIE YPABHEHHUS.

['padmyeckas uHTEpIpETALlUsl ypPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH C IByMS
nepeMeHHbIMU. [IpuMepsl pelieHns CucTeM HEJTMHEWHBIX YPaBHEHUN C IByMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM niepeMeHHON. PaBHOCHIIBHOCTh HEPaBEHCTB.
JIunelinble HEpaBEHCTBA € OJHOM nepeMeHHOM. CUCTEMBbI INHEWHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DyHKIUH

[MonsTre Gpyakmuu. O6IaCTh ONpeIeICHIS] 1 MHOKECTBO 3HaYeHH QyHKIMU. CriocoOb! 3a1aHus
GyHKIHH.

['paduk pynkuuu. UYrenue cBoicTB GpyHkImu 1o e€ rpaduky. [lpumeps! rpadukoB QyHKINIA,
OTPAKAIOIINX PEATbHBIE MPOLIECCHI.

OYHKIINH, OMKUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIIMOHATbHBIE 3aBUCUMOCTH, UX IPa(UKu.
OyHKIUU Y = X4,y = X3, F\/x, y= Ixl.

I'padmuueckoe pemienrne ypaBHEHUN U CUCTEM ypaBHEHUH.
9 KJIACC

Yuciaa ¥ BBIYUCJIEHUA

PannonaneHble yncna, uppaoHaIbHble YHCiIa, KOHEYHbIE U OECKOHEUHbIE IeCATUYHbBIE APOOH.
MHO0€ecTBO JIEHCTBUTENBHBIX YHCEN; AEUCTBUTEIbHBIC UHCTIA KaK OECKOHEUHBIE IECATUYHbIE TPOOH.
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JICHCTBUTENIBHBIX YUCENl U KOOPAUHATHON
MIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(MeTnyecKue 1eUCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

W3mepenusi, npubInKeHusl, OLICHKH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPa, JJIUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnuxéHHOE 3HAUCHNE BETHUNHBI, TOUHOCTD MpubImkenus. Okpyrienue yucen. [Ipukuaka u oleHka
pe3yJbTaTOB BEIYMCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEHUs C OJHON IIEPEMEHHOM.

Jluneiinoe ypaBHeHue. Penienue ypaBHeHul, cBoAsSIIMXCA K JIMHEWHBIM. KBasipatHoe ypaBHeHue. Pemienne
YpaBHEHUH, CBOJAILIUXCA K KBaApaTHbIM. bukBagparHoe ypaBHeHue. [I[puMepsl perieHnsi ypaBHEHU TPEThEN
U 4eTBEPTOMN CTETEHEH pa3ioKeHneM Ha MHOXKHTENU. Pemenune qpoOHO-paniioHaIbHbIX YPaBHEHUH.
Pemmenne TeKCTOBBIX 3a/ja4 aNreOpandecKuM METOIOM.

CucreMbl ypaBHEHHH.

YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk. PeneHune cuctem IByX JTMHEHHBIX YPaBHEHHH C IBYMS
MepeMeHHbIMU. Pellienue cucrem IByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHENHOE, a APYroe — BTOPOU
crenienu. [ padudeckas HHTEpIpETalUs CUCTEMbl YPaBHEHUH C IBYMSI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33a/1a4 anreOpanyecKuM CriocoooMm.

HepaBencrtpa



YucnoBble HEPABEHCTBA U UX CBOMCTBA. Pelienne TMHENHBIX HEPAaBEHCTB ¢ OAHOU IepeMeHHON. Penenue
CHCTEM JIMHEHHBIX HEPAaBEHCTB C OAHOM nepemMenHol. KBaapaTHbie HepaBeHcTBa. [ paduueckas
MHTEpIIPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOYyHKIUH

Kanparuunas ¢pynkuus, e€ rpaguk u coiictsa. [lapabomna, KoopAWHATH BEPIIMHBI Tapa0OJIbl, OCh
CUMMETPHUU TapadOIIbL.

I'paduku Gpyaxmmii: y = kx, y=kx+b, y=k/x. V=Vx, y=x*. y = | x | u ux cBoiicraa.

YucoBbie mocj1e10BaTeJIbHOCTH

Omnpeznenenue 1 crocoObl 3alaHUs YUCIOBBIX OCIEI0BATEIbHOCTEH.

[lonATHe YnCIIOBON MOCIIE0BATEILHOCTH. 3a/laHUe MTOCIIEI0BATEILHOCTH PEKYPPEHTHOH popMyIIoif n
dbopMyI0ii N-TO YIeHA.

Apudmerndeckas 1 reoMeTpUIecKasi IPOrpeccu.

Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opMyIiel N-ro WwieHa apuGpMeTHIeCKOl 1
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o6pakenune 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCHI TOUKaMU Ha KOOPAMHATHON
IJ10CKOCTH. JIMHEHHBIN 1 9KCTIOHEHIIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «Anredpa» T0IKHO 0becredrBaTh TOCTHKEHUE Ha YPOBHE OCHOBHOT'O O0ILIEr0O
o0pa30BaHMs CIEAYIONNX JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca «Aredpay XapaKTepu3yroTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MTPOLUIOMY U HACTOALLEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>KEHUSAM POCCHUICKUX MATEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOM IIKOJbI, K UCIIOJIb30BAaHUIO ITUX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakIaHUHA M PEAJIU3aIiU €ro TIPaB, MIPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IIMYHBIX CTPYKTYP, SBICHHMA, TPOLICIYpP IPAXKIAHCKOTO
o0riecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUICCKUM MPUMEHEHHEM JOCTHIKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-dTHYECKHIX
MPUHITUIIOB B JICATEIBHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH NPAKTHUECKUX 3ajay MaTeMaTUYeCKON HalpaBJIEeHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha NPOTSHKEHUU BCEH JKM3HU [l YCIEIIHON
poeCCHOHATLHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U OCTPOSHUEM HHUBUAYATbHON TPAeKTOPHH 00pPa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

JcTeTUYeCKOEe BOCMIUTAHUE:
CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTE€TUYECKOMY BOCIIPUATHIO MaTEeMaTHYECKIX 00BEKTOB, 33/1a4,
pElIeHUH, pacCyKIeHHUI; YMEHUIO BUJETh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE.

HeHHOCTl/I HAYYHOI'O MO3HAHUA

OpI/IeHTaHHeﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA YCIOBCKA, IIPUPOIABI 1 O6I_I_ICCTB8., MMOHUMaHHEM MaTeMaTH4eCKOi HAyKH KakK
C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, OTAIlOB eé Pa3sBUTHUA U BHAYUMOCTHU [JIA pa3BUTHUA HUBUIIU3 AU,

OBJIAJICHHEM SI3BIKOM MaTeMaTHKH M MaTeMaTHISCKOM KyJIBTypOﬁ KakK CpCACTBOM IMO3HAHUA MHPA,

OBJIaICHUEM HpOCTCﬁH.IHMH HaBBIKAMHM HCCJIEIOBATEIbCKOMN AeITEIbHOCTH.

duznyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOT0 0JIar0ONOIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEAEHUS 30POBOTIO
o0pa3a *KHU3HH (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PETYJsIpHas pU3HUecKas
aKTUBHOCT);

c(hOpMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOro e MpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHEHTAIMCH Ha IPUMEHEHNE MAaTeMAaTHICCKUX 3HAHUH JIUIS pEIICHHS 3a/1a4 B 00JIACTH COXPAaHHOCTH
OKpY’KaroIlel Cpe/ibl, TIIAHUPOBAHUS MOCTYIKOB U OIICHKH MX BO3MOJKHBIX TTOCIICACTBHI TSI OKPYKAIOIICH
CpeIbl;

OCO3HAaHUEM TJI00aTBLHOTO XapaKTepa 3KOJOTHIECKUX MPOoOJIeM U MyTeH X pemieHus.

JInuHOCTHBIE pe3yJbTaThl, 00eceYnBaOIINe AN TANNI0 00y4a0Ierocs K N3MeHs IO LM CSI
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:

— T'OTOBHOCTLBIO K ,Z[eflCTBPISIM B YCJIOBUAX HGOHpe,Z[e.HéHHOCTI/I, IMMOBBIIIICHUIO YPOBHSA CcBoOEH



KOMIICTCHTHOCTHU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYTHUX HIOI[CP’I,
HpI/IO6peTaTI: B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;

— HE0OXOIUMOCThIO B (POPMHUPOBAHUM HOBBIX 3HaHUI, B TOM 4ucie (GOpMYIUPOBATH UEH, TIOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHEee He U3BECTHBIX, 0CO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (HOPMYIHPOBAThH
U OLIGHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbI YIeOHOTO Kypca «Aredpa» XapakTepu3yroTcs

OBJIAACHUECM YHUBEPCATIbHbIMU ROZHABAME/IbHbIMU ()eitcmeuﬂmu, YHUBEPCAJIbHHIMU KOMMYHUKAMUBHbIMU

OelcCmeUuAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCMBUIMU.

1) Vnueepcanvnvie noznasamenvHule oelicmeus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
UCCIe008amMeNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKN MATECMATUYCCKUX O6T>€KTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU, (bOpMy.]'II/IpOBaTL OIIpCACIICHUSA HOHHTI/Iﬁ; YCTaHABJIMBATDb
CyH.ICCTBGHHBIfI IIpHU3HaAK KHaCCI/Iq)I/IKaI_II/II/I, OCHOBaHUA IJIA 0606H_ICHI/I}I " CPABHCHUS, KPUTCPHUU
MMPpOBOAMMOTI'0 aHaJIN3a,

— BOCHPHUHUMATh, POPMYIUPOBATH U MPe0OPa30BBIBATH CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IKE; YCIOBHBIE;

— BBIABIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUs B (PaKTax, JTaHHBIX,
HaAOJIIOJIEHUSX U YTBEPKACHUAX; TIPeyIaraTb KPUTEPHUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYMI;

— JIeNaTh BBIBOJIBI C UCTIONB30BaHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHH (IIpsIMbIE U OT IPOTHUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpauBaTh apryMEHTAIHIO,
IPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh criocol peleHus: yueOHo 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUA:

— HCIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
bukcupyromme NpoTUBOpedne, IpodIeMy, CAaMOCTOSATENBHO YCTaHABINBATh HICKOMOE U JAHHOE,
(bopMuUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY TUIAHY HECIIOKHBIN SKCIICPUMEHT, HEOOIbIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0H;

— CaMOCTOSTENIbHO (GOpMYyIUPOBaTH 0000IIEHHUS U BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO



Ha6JHOI[eHI/ISI, HCCICA0BaHUA, OICHUBATH ,[[OCTOBepHOCTB HOHy‘-ICHHBIX pe3y.]'IBTaTOB, BBIBOJIOB U
000011IeHHI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, a TAKIKC BbIIBUTATH IIPCAIIOJIOKCHHUA O €TI0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Patora ¢ undopmaumeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(l)OpMaL[I/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTH popMy IpeacTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pellaeMble 3aaun CXeMaMu,
JuarpaMMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmaus 0becnedusam chopmupo8anHocms COYUATbHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0urenue:

— BOCIIpHMHUMATHL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCIIOBUAMHU U LETIAMU O6HI€HI/I$I;
SACHO, TOYHO, 'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHCHUA 110 X0y pCIICHHUA 3aa41, KOMMCHTHUPOBATDH HOJ'IyLIeHHHﬁ pe3yiIbTar;

— B X0J1e 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOi TeMBbI, TPOOIEMBI, peraeMon
3a/1a4M, BHICKA3bIBAaTh UJIEH, HALICJICHHbIE HA TIOUCK PEIICHNUS; COMIOCTABIISITh CBOU CYXKICHHUS C
CYKIACHUSIMH JIPYIMX YYaCTHUKOB AMAJIOra, OOHapyKUBaTh pa3iNyune U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

— MPEACTaBIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (hOpPMAT BBICTYIUICHHUS C YYETOM 3a]a4 MPE3EHTAI[MN U 0COOEHHOCTEN
ayJIUTOPHUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U UCIIOJIE30BaTh NPCUMYIICCTBA KOMAaHIHOH 1 HHHHBHHyaﬂBHOﬁ paGOTBI IIpH pCHICHUHA
y‘-IC6HBIX MaTeMaTHUYCCKUX 3a/1a4;

— TPUHUMATH [T COBMECTHOMU JCSITEILHOCTH, TUTAHUPOBATH OPTraHU3aI[UI0 COBMECTHOM paOOTHI,
pacrpenenaTb BUAbI paboT, JOTOBApUBATHCS, 00CYKIAaTh MPOIECC M pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yyd4acTBOBaTh B IPYyMIOBBIX (popMax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBITIOJIHATH CBOKO 4aCTh pa6OTBI U KOOPAUHHUPOBATE CBOU HCﬁCTBHH C ApYTUMHU YICHaAMU KOMaHAbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUNA MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJECHCTBHUS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuugarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITponecca 1 pe3ylibTaTa pECIICHUS
MaTeMaTH4YeCKOM 3aJa4u,

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOSHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$IT€J'II)CTB, HafIZ[eHHBIX OI_HI/I6OK, BBIIBJICHHBIX pr,[[HOCTCfI;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH IIOCTABIEHHOM 1IEJIN U YCIOBUAM, OOBACHSTD
IPUYMHBI JOCTHXKEHUS UM HEOCTHKEHHSI LIEIH, HAXOIUTh OIIUOKY, 1aBaTh OL[EHKY PUOOPETEHHOMY
OIIBITY.

IHNPEAMETHBIE PE3YJBTATbBI

OcBoenne yaeOHOT0 Kypca «Ayredpa» Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsl TOJDKHO 00eCIIeYHBATh
JTOCTIDKEHHE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

7 KJIACC

Yucaa ¥ BBIYUCIEHUS

HaxoauTe 3HaueHUs YUCIOBBIX BBIPAXKEHUH; IPUMEHATh Pa3HOOOpa3Hble CIOCOOBI M IPUEMBI BBIYUCICHHS
3HAYEHUH IPOOHBIX BBIPAXKEHUMN, COJIEpKAIIMX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTth OT 0AHOM (OPMBI 3aMMCH YHUCEN K APYroi (peodpa3oBbIBaTh AECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BreinmonaHsTh IIPUKHUAKY U OLICHKY pE3yJibTaTa BBI“IPICJ'IGHPIIZ, OLICHKY 3HAYECHUN YMCIIOBBIX BLIan(eHHﬁ.
BrInonHATE AEHCTBUSA CO CTEIEHSIMHU C HaTypaJIbHBIMU IMOKAa3aTCIISIMU.

HpI/IMerlTI) IMpU3HAKHA ACIIMMOCTH, PA3JI0KCHUC HA MHOXKUTCIIN HATYPAJIbHBIX YUCCIIL.

Pemats npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4U, CBA3aHHBIE C OTHOLLIEHUEM BEJIMYUH,
MIPONOPLIMOHAIBHOCTBIO BEJIMYHH, ITPOLICHTAMH; HHTEPIPETUPOBATE PE3YJIBTATHI PEIICHU 3a4a4 ¢ YYETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHUs
Hcnonp3oBathk anredOpandeckyo TEPMUHOIOTHUIO U CUMBOJIMKY, IPUMEHSATH €€ B MPOLIECCe OCBOCHUS
y4eOHOro MaTepuaia.

Haxoaute 3HaueHus 6YKBCHHLIX BLIpa)KeHI/Iﬁ IMpU 3aaHHbIX 3HAYCHUAX IICPCMCHHBIX.

BeimonHATE peoOpa3zoBaHust HEIOT0 BRIPAKESHUSI B MHOTOWICH MPUBEICHUEM MTOJOOHBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha MHOTOYJICH, IPUMEHSTH (hOPMYJIbI
KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKeHNE MHOTOWIEHOB HA MHOXKUTEIIU C MIOMOIIIBIO BHIHECEHUS 32 CKOOKHM 00IIEro
MHOXHTEJIS, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYIT COKpPAIIEHHOTO YMHOXKECHHUS.

[TpuMmeHATH TpeoOpa3zoBaHNs MHOTOWICHOB JJIs PEIIEHUS pa3IMyYHbIX 33]1a4 U3 MaTEMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYypalbHBIMU ITOKA3aTENISMU JIJIs TPE0Opa30BaHUsl BEIPAKEHUI.



YpaBHeHHsI M HEPABEHCTBA

Pewrats nuHENHbBIE YpaBHEHUS C OJHOU IIEPEMEHHOM, IPUMEHSS IIpaBUila IEPEX0Aa OT UCXOJHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABII€TCA 1M YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToxOuparh mpuUMepHI Map YMCe, IBISIONUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

Ctpouthb B KOOPJMHATHOMN MIIOCKOCTU I'paUK JTUHEHHOrO ypaBHEHUS C IByMS IIEpEMEHHbBIMU; MOJIb3YSICh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemmath cuctembl IBYX JIMHEWHBIX YpPAaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUUYeCKH.

CocTaBnsTh U peuaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHUN O YCIOBUIO 3aa4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYYSHHbIN pe3ynbTar.

Koopaunartel u rpadpuxku. ®yHkuumn

N3006pakaTh Ha KOOPAWHATHOM MPSIMOI TOYKH, COOTBETCTBYIOLIHNE 3aJAHHBIM KOOPAMHATAM, JIY4H,
OTpPEe3KH, HHTEPBAJIB; 32 MMCHIBATh YHCIIOBBIC POMEXKYTKH Ha aNreOpandecKoM sI3bIKeE.

OTmeyatb B KOOPAWHATHOH MJIOCKOCTH TOYKH I10 33JIaHHBIM KO OpAMHATaM; CTPOUTH IpaMKH JIMHEHHBIX
¢ynkuuii. Ctpouts rpadux GyHkuu y= | xI.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKITUI U3BECTHBIC 3aBUCIMOCTH MEX/y BETMYMHAMHU: CKOPOCTh, BpEMI,
paccTosiHuE; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIIEHOCTE, BpeMsi, 00BEM padoTHI.

Haxoaute 3HaueHue q)YHKHI/II/I 10 3HAYCHUIO €€ ApryMcCHTA.

[NorumaTts rpaduyeckuii ciocod mpeAcTaBICHUS U aHAIN3a HHPOPMALIMHU; U3BJIEKATh M HHTEPIPETUPOBATD
MH(pOpMaIHIO U3 TPapHUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucaa ¥ BLIYUCIECHUS

[IpumensTh MoHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS; HAXOUTh KBaJpAaTHbIE KOPHU, UCIIONIb3Ys
IIPU HEOOXOIMMOCTH KaJIbKYJISATOP; BHIIOIHATH IPe0Opa30BaHuUs BBIPAKEHHM, COAEPIKALNX KBaJApaTHbIE
KOpHH, UCIOJIb3ysl CBOWCTBA KOPHEM.

Hcnons3oBath 3anucu OOJBIINX M MAJIBIX YMCEN C TIOMOIIBIO IECATUYHBIX Apo0ei u cTeneHei uncina 10.

AJiredOpanyeckue BbIPpaKeHUs
[TpyMeHsTh MOHATHE CTENEHH C LIEJIbIM NTOKa3aTeNeM, BBIMOJHATH IPE0Opa30BaHUsI BHIPAKEHUH,
COZIEpPKALIMX CTENEHH C IIeJIbIM II0KA3aTEIEM.

BbINONMHATE TOXIECTBEHHBIE TPE0OPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE MPABUJI ACUCTBHI
Ha/l MHOTOWIEHAMH U anre0pandecKuMu ApOOsiMH.
PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIH.

[TpumensTh peoOpazoBaHMs BEIPAKEHUH IS peILICHUs] Pa3IMYHbIX 337a4 U3 MaTEMaTUKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON TPAKTHKH.

YpaBHeHMsI 1 HepPaBeHCTBA

Pemars nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PALlMOHAJIbHbBIE YPABHEHHUS, CBOASIINECS K HUM, CUCTEMBI
JIBYX ypaBHEHUH C IByMs IEpEMEHHBIMHU.

[IpoBOaUTH MpOCTEMIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHEHUH, B TOM YUCJIE C TPUMEHEHUEM
rpaduUecKux MpeacTaBiIeHU (YCTaHaBIMBATh, HIMEET JIU YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUH pelieHus,
€CJI UIMEET, TO CKOJIBKO, | TIp.).

[TepexoauThb OT cIOBECHOH (POPMYTUPOBKH 3aa4H K €€ anreOpandecKoil MOJENH ¢ TIOMOIIBIO COCTaBICHHUS
YPaBHEHUS WA CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4ul



MOJIy4YEHHBIH pe3ybTaT.

[IpuMeHATh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; peIlaTh JIMHEHHbIE HEPABEHCTBA C
OJTHOW TIEPEMEHHOM U X CHUCTEMBI; 1aBaTh TpapUUECKyI0 MILTIOCTPAIIMI0 MHOKECTBA PEIICHUI HEPABEHCTBRA,
CUCTEMbI HEPABEHCTB.

DOyHKIUN
[Tonnmarh 1 UCTIONB30BaTh (DYHKITMOHATBLHBIC IOHATHS U S3BIK (TEPMUHBI, CAMBOJIMYECKUE 0003HAUCHU );
OTpeeATh 3HaueHne (QYHKIMH 10 3HAYCHHUIO apryMEeHTa; ONPEesaTh CBOMCTBA (YHKIHMH 1O e€ Tpaduky.

Crpouts rpaduku 5eMeHTapHbIX QyHKIUi Buaa y = K/X , y = X2, y= X3, y=\/x, y= Ixl; onuceiBaTh
CBOWCTBa YMCIOBOH (yHKIHH 1O e€ rpaduKy.

9 KJIACC

Yucaa ¥ BBIYUCIECHUS

CpaBHI/IBaTB U YIIOpAAO0YNBATH PALITUOHAJIBHBIC U HPPAIHUOHAJIbHBIC YHUCJIA.

BrmoaaaTe apI/ICpMeTI/ILIeCKI/IG IlefICTBHH C palMOHAJIbHBIMU YHCJIaMHU, COUYCTAasA YCTHBIC U IMCbMCHHBIC
HpI/IéMI)I, BBIITOJHATDH BBIYHUCICHUA C UPpAalOHAIIbHBIMUA YU CIIAMHU.

Haxozme 3HAYCHMS CTCIICHEH C OCJIBIMU ITOKAa3aTCIIMH U KOpHefI; BBIYUCIIATH 3HAUYCHHN S YHCIIOBBIX

BBIPA)KCHU.

OKpyTJITh IEHCTBUTENIbHBIE YUCIIA, BBIOIHITH IPUKUJKY PE3Y/IbTaTa BEIUUCICHHUM, OLIEHKY YHCIIOBBIX
BBIPa)KCHU.

YPaBHeHI’Iﬂ U HEPABEHCTBA

PemaTs nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOJISALINECS K HUM, IPOCTEHIINE JPOOHO-
palOHAIbHBIE YPABHEHUS.

Pemats cucteMbl IByX TMHEMHBIX YpaBHEHUH C IByMSI IEPEMEHHBIMU U CUCTEMBI IBYX ypaBHEHUM, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBIIECTCS JINHEUHBIM.

Pemats TekcToBbIE 33/1aun anreOpanueckuM CIOCOOOM € TOMOIIbIO COCTaBJICHMS YPABHEHUSI UM CUCTEMBI
JIBYX ypaBHEHUI C IBYMs IEpEMEHHBIMHU.

[IpoBOoAMTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduUecKux MpeacTaBIeHU (YCTaHaBIMBATh, UIMEET JIU YPaBHEHUE UJIM CUCTEMA YPaBHEHUH pelieHus,
€CJI UIMEET, TO CKOJIBKO, | TIp.).

PemaTs nuHeliHbIe HEPaBEHCTBA, KBAaIpaTHbIE HEPABEHCTBA; M300pakaTh pellieHne HEPAaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHUE C TOMOIIBI CHMBOJIOB.

Pemate cucTemMbl TUHEHHBIX HEPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIHNEC KBAAPATHOC HCPABCHCTBO,
H306paH(aTB PeIICHUC CUCTEMBI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCIICHUEC C TIOMOIIIBIO
CHUMBOJIOB.

Hcnons3oBaTh HCEPAaBCHCTBA IIpU PCIICHUU Pa3JIMYHBIX 3a1a4.

DOYyHKIUHT

Pacrio3HaBaTh QPyHKITMHM H3ydeHHBIX BHIIOB. [I0Ka3bpIBaTh CXeMAaTHYECKH PACIIOIOKEHHE HA KOOPAHMHATHON
MIJIOCKOCTH TpaduKoB

dymkmmii Buma: y = kx, y =kx + b, y = k/x, y=ax2+ b x + ¢ ¢, y = X3, y=Vx, y = | x | B 3aBrcHMOCTH OT
3Ha4YCHUH KO3 PHUITMEHTOB;0NMMCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth 1 n300pakath CXeMaTUYECKU TpapUKU KBaIPATHYHBIX
(GYHKIIMA, OMUCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKIIMI MO UX Tpadukam.

Pacno3naBaTh KBagpaTu4yHyto (PyHKIHIO 110 popMyJie, MPUBOAUTH PUMEPHI KBAAPATUUHBIX PYHKIMHA U3



peasibHOM JKU3HU, (PU3UKH, TEOMETPHH.

Apudmernyeckasi U reoMeTpuYecKasi MPOrpeccuu

PacnioznaBath apuMETHUECKYIO 1 TEOMETPUYECKYIO IIPOTPECCUU TIPH Pa3HBIX CIIOCO0aX 3adaHMs.
BbINOTHATE BRIYUCIIEHUS C UCTIOIb30BaHUEM (POPMYI N-TO WieHa apu(METUYECKON U TeOMETPUUIECKOI
MIPOrpeccuil, CyMMBbI MIEPBBIX N YICHOB.

I/I306pa}KaTB YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemmars 3aaun, cBsi3aHHBIE C YUCIOBBIMU MOCIIEIOBATEILHOCTSIMH, B TOM YKCJIE 3a/1a4H U3 pealbHOI
KHU3HU (C UCMOJIb30BAHUEM KaIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoaunvectBo yacon

BCE€ro | KOHTPOJIbHbIE paﬁOTLl

NMPaKTHYeCKHe PadoThI

JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTebHbIe PeCyPChl

Paznen 1. Yucia n Bpruucaenus. PanuonajbHble Yucaa.

1.1. | IlonsATHe panHOHAIBHOTO YHCHIA 3 0 0 uchi.ru
1.2. | Apudmernueckue ASHCTBUS C PALMOHAIBHBIMH YHCIAMH. 3 0 0 uchi.ru
1.3. CpaBHeH¥Me, YIOPsI0YMBaHIE PALIOHATBHBIX YHCEIT. 3 0 1 uchi.ru
1.4. | CreneHb ¢ HATYpAIbHBIM [IOKA3aTENEM. 3 0 0 uchi.ru
1.5. | Pemenne OCHOBHBIX 3a1a4 Ha IpoOU, IPOLEHTHI U3 PEAIbHOH MPAKTUKH. 3 0 0 uchi.ru
1.6. | Ilpu3Haku IETMMOCTH, PA3IOKEHUsI HA MHOXKHUTEIN HATYPATbHBIX YHCEIL. 3 0 1 uchi.ru
1.7. | PeanbHble 3aBHCHMOCTH. 3 0 0 uchi.ru
1.8. | Ipsmas u 06paTHas MPOMOPIUOHATEHOCTH 4 1 0 uchi.ru
Hroro o pazaeny 25

Pa3pen 2. Anrebpanyeckue BbIpasKeHUsl.

2.1. | ByKkBeHHbIE BBIPAKEHHS. 2 0 0 uchi.ru
2.2. | IlepemenHsie. 3 0 0 uchi.ru
2.3. | JlomycTiMble 3HAUCHNUS IEPEMEHHBIX. 2 0 0 uchi.ru
2.4. | Dopmybl. 3 0 1 uchi.ru
2.5. | [IpeoGpazoBanie OYKBEHHBIX BRIPAKEHHUIT, PACKPHITHE CKOOOK U PUBEICHUE MTOT0OHBIX CIAraeMBbIX. 3 0 0 uchi.ru
2.6. | CoiicTBa CTENeHHN ¢ HATYPaTbHBIM ITOKA3aTENEM. 3 0 0 uchi.ru
2.7. | MHOrousIeHBIL. 2 0 1 uchi.ru
2.8. CroxeHue, BBIYUTaHHE, yMHOKEHUE MHOTOUJIEHOB. 3 0 0 uchi.ru
2.9. | DopMyIIbl COKPAIIEHHOTO YMHOXKCHHS. 3 0 0 uchi.ru
2.10. | PaznoxkeHne MHOTOYICHOB HA MHOXKHUTEIH 3 1 0 uchi.ru
Hroro no pazaeny 27

Paznen 3.YpaBHeHHS U HepaBeHCTBA.

3.1. | YpaBHenue, npaBuia npeoOpa3oBanus ypaBHEHNUs, PABHOCHIBHOCTD YPaBHEHHIL. 3 0 0 uchi.ru
3.2. | JluneitHoe ypaBHEHHUE C OIHOM IIEPEMEHHOM, PELICHNE INHEHHBIX YPaBHECHHIA. 3 0 0 uchi.ru




3.3. Pemenne 3a/1a4 ¢ NOMOIIBIO YPaBHEHUH. 3 1 uchi.ru
3.4. | JluneiiHoe ypaBHEHHE C ABYMsI [IEPEMEHHBIMU U €0 rpaduk. 3 0 uchi.ru
3.5. | Cucrema IBYX TMHEHHBIX ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH. 4 1 uchi.ru
3.6. | Peurenue cucteM ypaBHEHHI CIOCOOOM ITOJCTAHOBKU M CIOCOOOM CIIOKEHHS 4 0 uchi.ru
HWroro no pazneny: 20
Pa3nen 4. Koopaunats! u rpadpuku. @yHknum.
4.1. | KoopanHarta TOUKH Ha IPSIMOIL. 2 0 uchi.ru
4.2. | YncnoBbie IPOMEKYTKH. 2 0 uchi.ru
4.3. | PaccrosiHEe MEXIy ABYMS TOYKaMH KOOPAUHATHOMN IPSMOIL. 2 1 uchi.ru
4.4. | lpsiMoyronbHast cuCTEMa KOOP/AMHAT Ha IIOCKOCTH. 2 0 uchi.ru
4.5. | IIpumeps! rpaduKoB, 3aJaHHEIX HOpPMyIIa MH. 2 0 uchi.ru
4.6. | Urenue rpauKoB peanbHbIX 3aBUCHMOCTEIA. 2 0 uchi.ru
4.7. | Iloustue QyHKINH. 2 1 uchi.ru
4.8. | I'padux dyHKimY. 2 0 uchi.ru
4.9. | CsoiicTBa (yHKIMIL. 2 0 uchi.ru
4.10. | Jluneiinas QpyHKIHUSL. 2 1 uchi.ru
4.11. | [Mocrpoenue rpaduka IMHEHHON QyHKIIUH. 2 0 uchi.ru
4.12. | I'padux pyrkmumy =x | | 2 0 uchi.ru
Uroro o pazaeny: 24
Paspen S.IToBTopenue u 06001meHne.
5.1. | [loBTOpeHME OCHOBHBIX TIOHSATHII H METOIOB Kypca 7 Kiracca, 0000IeHne 3HaHMi 6 ‘ 1 ‘ uchi.ru
Wroro mo pasaeny: 6
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 102 ‘ 10 ‘
8 KJIACC
Ne HauMeHoBaHMe pa3/ie 0B M TeM NPOrPaMMbl KosnnuecTBo yacoB JJ1eKTpoHHbIe (LU(PPOBbIE) 00pa3oBaTeIbHbIE
n/n pecypest
BCETr0 | KOHTPOJIbHbIE NpaKTHYeCKHe
paboTsl paboTsl
Pa3zgen 1. Uncaa u Bbruuciaenus. KBaapatupie kopHu
1.1. | KBagparHslif KOPEHb U3 YHCIA. 2 0 0 uchi.ru
1.2. | Tonsitne 00 UpPpALHOHATIBHOM YHCIIE. 1 0 0 uchi.ru




1.3. | JdecaTnunble NpuOIMKEHUS UPPALUOHAIBHBIX YHCEIL. 1 uchi.ru
1.4. | [leficTBUTEIbHBIE YKCIIA. 1 uchi.ru
1.5. | CpaBHeH#HE JIEHCTBUTEIBHBIX YHUCEI. 2 uchi.ru
1.6. | Apudpmernueckuii KBaJApaTHbINA KOPEHb. 2 uchi.ru
1.7. | YpaBHenue Buia X2= a. 2 uchi.ru
1.8. | CgoiicTBa apu(pMeTHUECKUX KBAJAPATHBIX KOPHEH. 2 uchi.ru
1.9. | IIpeoGpa3soBaHne YHCIOBBIX BBIPAKEHHIL, CO ICPKALIMX KBaAPATHBIC KOPHH 2 uchi.ru
Hroro no pazueny 15
Pa3pnen 2. Yucaa u Bpruucienusi. CreneHb ¢ 1eJbIM I0Ka3aTeJeM
2.1. | CremneHb ¢ LEIbIM T0KA3aTEIIEM. 2 uchi.ru
2.2. | CrangapTHas 3aIMCh YUCTIA. 1 uchi.ru
2.3. | Pa3mepbl 00bEKTOB OKPYKAKOIIEr0 MUpPa (OT SIEMEHTAPHBIX YaCTHIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEILHOCTD IPOLIECCOB B 2 uchi.ru
OKPYXKAtOIIeM MHpE.
2.4. | CBoiicTBa CTeNICHH C LEJBIM ITOKA3aTeIeM 2 uchi.ru
Hroro no paszzeny 7
Pasnen 3. Anredpanyeckne Bpipaxkennsi. KpaapaTubiii Tpéxuien
3.1. | KBagpaTHbIil TpéXuwiIeH. 2 uchi.ru
3.2. | Pa3noxeHne KBaJPaTHOrO TPEXUIICHA HA MHOKUTEH 3 uchi.ru
Hroro 1o pasueny 5
Pa3znen 4. Anredpanyeckue BoIpaxkeHus. Ajiredpandeckas 1poob
4.1. | Anrebpanyeckas apoOsb. 2 uchi.ru
4.2. | JlomycTuMBble 3HAYEHHUSI IEPEMEHHBIX, BXOSIINX B AITeOPAIeCKIe BHIPAKEHHS. 2 uchi.ru
4.3. | OcHOBHOE CBOHCTBO airedpandeckoi ApooH. 3 uchi.ru
4.4. | Cokpamenue apobeii. 2 uchi.ru
4.5. | Cnoxenue, BEIYATaHNE, yMHOKCHUE U JCNICHHC aNreOpandeckux Apooei. 3 uchi.ru
4.6. | IIpeoOpa3oBaHue BBIPaXKCHHIl, COIEPIKALLIX aredpandeckue Ipoou. 3 uchi.ru
Hroro no paszpemy 15

Pasgen 5.YpaBuenus u Hepapencrsa. KBajpaTnbie ypapHeHust




5.1. | KBagpatHoe ypaBHeHue. 2 uchi.ru
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHUE. 2 uchi.ru
5.3. | ®opmyna kopHe# KBaJpaTHOTO ypaBHEHNUS. 2 uchi.ru
5.4. | Teopema Buera. 2 uchi.ru
5.5. | Peuenne ypaBHEHHH, CBOJAIINXCS K KBaJAPATHBIM. 2 uchi.ru
5.6. | Ilpocreiiiine ApoOHO-PALMOHAIIbHBIE YPABHEHHUSL. 2 uchi.ru
5.7. | PemreHne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAJAPATHBIX ypaBHEHUIH 3 uchi.ru
Hroro no pazzeny: 15
Pa3gen 6. YpaBHenusi u HepaBeHcTBa. CHUCTEMbI YpaBHEeHUI
6.1. | JluneitHoe ypaBHEHHE C ABYMs [IEPEMEHHBIMH, €T0 IPa(uK, IPUMEPHI PELICHUs YPABHEHHIA B LIEJIbIX YHCIIAX. 2 uchi.ru
6.2. | PemeHne cucteM ABYX JIMHCHHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMH. 3 uchi.ru
6.3. | [Ipumepsl perueHns CUCTEM HEINHEHHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMA. 3 uchi.ru
6.4. | I'paduueckast HHTEPIPETALHS yPABHEHHUS C ABYMSI IIEPEMEHHBIMH M CHCTEM YPaBHEHHH C IBYMsI [IEPEMEHHBIMH. 2 uchi.ru
6.5. | PemieHne TEKCTOBBIX 3a/1au C TOMOIIBIO CUCTEM YPABHEHUHI 3 uchi.ru
Hroro o pazaeny: 13
Paznen 7.YpaBuenus u HepasencTBa. HepaBencrpa
7.1. | YucnoBble HEPaBEHCTBA U MX CBOMCTBA. 2 uchi.ru
7.2. | HepaBeHCTBO C OIHOI TTIepeMEHHO. 3 uchi.ru
7.3. | Jluneiinbie HepaBEHCTBA C OJIHOM MEPEMEHHOM U MX PElICHHE. 2 uchi.ru
7.4. | CucTeMsl IMHEIHHBIX HEPABEHCTB € O/IHON MEPEMEHHO! 1 HX pelIeHHE. 2 uchi.ru
7.5. | U3obpaxenne perneHns TMHEHOTO HEPABEHCTBA U MX CHCTEM Ha YHCIOBOM MPSIMOi 3 uchi.ru
Hroro no paszzeny: 12
Paszpen 8.®@ynkuun. OCHOBHbIE OHATHS
8.1. | INonstue dpyHKIMN. 1 uchi.ru
8.2. | ObmacTp onpeeseHNs H MHOYKECTBO 3HAYCHHUN (DYHKIIHH. 1 uchi.ru
8.3. | CrnocoObl 3amanus QYHKIHIA. 1 uchi.ru
8.4. | I'paduk PyHKIMHY. 1 uchi.ru
8.5. | CaoiicTBa (yHKIMH, UX OTOOpaXKEHUE HA 1 uchi.ru
rpaduke
Hroro no pazzeny: 5




Pa3nen 9.@ynkuuu. Yncaossle pyHKIHU
9.1. | Yrenue u nocrpoeHue rpapukos GyHKIHUNA. 1 0 uchi.ru
9.2. | Ilpumeps! rpaduKOB (yHKIHIA, OTPAXKAIOIINX PEabHBIE POLECCHI. 1 0 uchi.ru
9.3. | OyHKUHH, OMHUCHIBAIOLINE MPSIMYIO U 0OPATHYIO IPOIOPLIHOHATBHBIC 3aBUCUMOCTH, X IPAQUKH. 2 1 uchi.ru
9.4. | T'unmepGouma. 2 0 uchi.ru
9.5. | I'pauk PpyHKIME Y = X2. 1 0 uchi.ru
9.6. | Oynkuuy = X%y = X3, 2 0 uchi.ru
y=7lx, Y= x ; TpadUUeCKOe PelICHHE YPABHEHHIT i CHCTEM ypaBHEHHMi
Uroro no paszaeny: 9
Paspen 10. [TopTopenue u 06o01enue
10.1. | IloBTOpEeHHE OCHOBHBIX MOHSATHIA U METOIOB KYPCOB 7 1 § KIIaCCOB, 0000IICHIE 3HAHHI. 6 1 uchi.ru
Hroro 1o pazneny: 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 12
9 KJIACC
Ne | HanmeHnoBaHHe pa3ieioB U TeM MPOrpaMMbl KosanyecTBo yacoB DJ1eKTpOHHbBIE (LU(PPOBLIE)
n/n o0pa3oBaTelIbHbIE Pecypchl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTsI padoTsl
Pa3pnen 1. Yncaa u Bpruucienus. lelicTBUTeIbHbIC YHCIA
1.1. | PannoHanbpHbIe YUCIIa, UPPALMOHAJIBHBIC YUCIIA, KOHEUHbIE U OECKOHEYHBIE IECATHYHbBIE IPOOH. 1 0 0 uchi.ru
1.2. | MHOXeCTBO JIeHCTBUTENLHBIX YMCEIT; IEHCTBUTEILHBIE 1 0 0 uchi.ru
Ypcia Kak 0ECKOHEYHBIE JIECSTHUHBIC APOOH.
1.3. | B3auMHO 0JIHO3HAYHOE COOTBETCTBHE MEK/ILY MHOKECTBOM JCHCTBUTEIBHBIX YHCEN H MHOKECTBOM TOUEK KOOPIUHATHOMN HPSMOIA. 2 0 1 uchi.ru
1.4. | CpaBHeHNE IeHCTBUTEIBHBIX YHCE, apH(METHIECKHE JICHCTBHS C e CTBUTEIBHBIMH YNCIIAMH. 1 0 0 uchi.ru
1.5. | [IpubmmxéHnoe 3HAYEHIE BEINYUHBI, TOTHOCTH IPUOTIDKCHHS. 1 0 0 uchi.ru
1.6. | Oxpyrienue duce. 1 0 0 uchi.ru
1.7. | IlpukuKa 1 OI[EHKA Pe3yIbTATOB BHIUUCIICHHIA. 2 1 0 uchi.ru
Uroro o pasaeny 9
Pasgen 2.YpaBHeHHsI Y HEPABEHCTBA. Y PaBHEHHS C O/IHON IepeMeHHOI.
2.1. | JluneiiHoe ypaBHEHHE. 1 0 0 uchi.ru
2.2. | Pemenne ypaBHEHHH, CBOJSIIUXCS K IMHCHHBIM. 2 0 0 uchi.ru




2.3. | KBagparuoe ypaBHeHHE. 2 uchi.ru
2.4. | PelieHne ypaBHEHUH, CBOJSIINXCS K KBaAPATHBIM. 2 uchi.ru
2.5. | bukBagpaTHEIC ypaBHEHUS. 2 uchi.ru
2.6. | [Ipumepsbl pereHns ypaBHEHHH TPETheil 1 4eTBEPTOM CTeNeHeil pa3IoKeHHEM Ha MHOKHTEIIH. 1 uchi.ru
2.7. | Pemenue npoOHO-paIMOHATEHBIX yPaBHEHHUH. 2 uchi.ru
2.8. | Pemienne TeKCTOBBIX 3a/1a4 AIreOPanuecKiM METOIOM. 2 uchi.ru
Hroro no pazueny 14
Pa3nen 3. YpaBHenus u HepaBecTBa. CHcTeMbl YPOBHEHHIH
3.1. | JluneitHoe ypaBHEHHE C ABYMS IIEPEMEHHBIMH U €ro rpaduk. 2 uchi.ru
3.2. | Cucrema ABYX JIMHEIHBIX YPaBHEHHI C IBYMsI TIEPEMEHHBIMH U €€ pEIICHHUE. 3 uchi.ru
3.3. | Pemenne cucreM ABYX ypaBHEHHIL, OJHO U3 KOTOPBIX JIMHEHHOE, @ IPyroe — BTOPOM CTEIICHH. 3 uchi.ru
3.4. | I'pauueckast HHTEPIPETALHS CUCTEMbl YPABHEHHUIT C ABYMS IEPEMEHHBIMH. 3 uchi.ru
3.5. | Pemenne TeKCTOBBIX 3a/1a4 aJIreOPaHIecKHM CIIOCOOOM. 3 uchi.ru
Hroro no pazueny 14
Pa3nen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrsa
4.1. | YncnoBble HepaBEHCTBA M MX CBOICTBA. 3 uchi.ru
4.2. | JluneiiHble HEPABEHCTBA C OJJHON MEPEMEHHON U MX PellIeHHE. 3 uchi.ru
4.3. | CucreMsl TMHEHHBIX HEPABEHCTB C O/IHOM MEPEMEHHOMN 1 MX pelIeHNeE. 3 uchi.ru
4.4. | KBaaparHbie HEPaBEHCTBA M HX PEIICHHE. 3 uchi.ru
4.5. | I'pacduueckast HHTEPIPETALHS HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS IIEpeMEHHBIMH 4 uchi.ru
Hroro 1o pazaeny: 16
Paznen 5. ®ynxuun
5.1. | Keagparmunas bynkis, e€ rpaduk u cBoicTBa. 4 uchi.ru
5.2. | IapaGoma, KOOPAWHATHI BEPIIHHbI TAPAOOIIBI, 0Ch CHMMETPHHU TapadoIbL. 4 uchi.ru
5.3. | CtenenHble GyHKIMH C HATYPAIBHBIMH MOKA3aTeIAMK 2 U 3, UX rpapuKH U CBOICTBA. 4 uchi.ru
5.4. | Tpaduxn dymxumin: y =kx, y =kx+b, y=kix, y=ad y=ad,y=1x, 4 uchi.ru
y=uxll
Hroro o pa3zaeny: 16




Pazzen 6.UucsioBbie nocjie10BaTeIbHOCTH

6.1. | IToHsATHE UMCIOBOI MOCIEIOBATEILHOCTH. 2 0 uchi.ru

6.2. | 3amaHue IOCIEN0BATENILHOCTU PEKyPPEHTHON hopMyInoii 1 GopMyIoif N-ro dieHa. 2 1 uchi.ru

6.3. | Apudmernueckas U reOMeTpUYECKast IIPOrPECCUH. 2 0 uchi.ru

6.4. | ®opmyJisl N-TO wWieHa apuGpMETUYECKOI H TEOMETPUUYECKOIT IIPOrPECCHii, CyMMBI IEPBBIX N YICHOB. 2 0 uchi.ru

6.5. | M300paxeHne wieHOB api(METHIECKON U TEOMETPHYECKOM IPOrPecCHil TOYKAMH Ha KOOPAWHATHOMN IIIOCKOCTH. 2 1 uchi.ru

6.6. | JIuHEWHbIN 1 SKCIIOHEHIMATIBHBIH POCT. 2 0 uchi.ru

6.7. | CilOKHbIE IIPOLICHTBI. 3 0 uchi.ru

Hroro no paszeny: 15

Pa3nen 7.1loBTopenne, 0600menne, cucTeMaTH3ANAA 3HAHUI

7.1. | Yncna u BbIYMCIIeHHSI (3A11HCh, CPABHEHNE, ICHCTBHS C ACHCTBUTENBHBIMI YNCIIAMH, YHCIIOBAsI IPSIMAs; IPOLICHTHI, OTHOLICHHUS, POIIOPLIH; OKpyriicHHe, | 6 1 uchi.ru
npuOJIKEHNE, OLICHKA; PELICHUE TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM)

7.2. | Anre6panyeckue BbIpazKeHusi (Ipeodpa3oBaHue anreOpanIecKix BIPaXKEHHH, TOMYCTUMBIC 3HAYCHS ) 6 1 uchi.ru

7.3. | ®@ynknuu (IOCTpOEHNE, CBOICTBA N3YUeHHBIX QYHKIWI; rpaduueckoe penieHne ypaBHeH!H 1 UX CHCTEM) 6 1 uchi.ru

Hroro o pazaeny: 18

OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 102 11







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KIIACC

MakaperyeB FO.H., Munmaiok H.I'., HemkoB K.W. u npyrue; nox penaknueii Tenskockoro C.A., Anrebpa, 7
kiacc, AkionepHoe obmectBo "M3marenscto "lIpocsemenue”,;

BBenure cBoil BapuaHr:

8 KVIACC
MakaperyeB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; non penakiueit TensikoBekoro C.A., Anredpa, 8
kjacc, AkiimonepHoe obuiectso «M3narensctBo «lIpocsemenue» ;

Beeaute cBOM BapuaHT:

9 KJIACC
MakxapsiueB FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; nox penakuueit Tensikosckoro C.A., Anre6pa, 9
kJjacc, AkimonepHoe obuiectBo «M3narensctBo «lIpocsemenue ;

Beeaute cBOM BapuaHT:

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

7 KJIACC
Anrebpa. 7 kiacc. Meroanueckue pexomenaamnuu - Munmrok H.I'., [llneikosa U.C. U3gaTenbcTBO
"[Ipoceenienue"

8 KIIACC
Anrebpa. 8 kitacc. Meroanueckue pexomenaamnuu - Munmrok H.I'., [llneikosa U.C. U3gaTenbcTBO
"[Ipoceenienue"

9 KUIIACC
Anrebpa. 9 kiacc. Meroauueckue pekomenaanuu - Munarok H.I'., HIneikoBa 1.C. M3garenscTBO
"[Ipocsemnienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
7 KIIACC

uchi.ru

8 KJIACC
uchi.ru

9 KJIACC
uchi.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYIOBAHMUE

CripaBouHBIE MaTEpHATIBL:

- rpaduKOB (PyHKITUH

- apu(pMeTHIECKO U TEOMETPUYECKON MPOTPECCHH
- CBOWCTBA CTEIICHEN

OBOPYAOBAHME VIS ITPOBEAEHUS ITPAKTUYECKHUX PABOT






