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MNOACHUTEJBHASA 3AIIMCKA

Pabouass amanTmpoBaHHas mporpaMMa Kypca aiureOpel s JeTe C  3aJepiKKOi
IICUXMYECKOTO pa3BUTHsL COCTaBI€Ha B COOTBETCTBUM C TpeOOBaHUSAMH (eaepanbHOro
KOMIIOHEHTa ['0cy1apcTBEHHOIO CTaHJapTa OCHOBHOI'O OOILEro oOpa3oBaHMs IO MaTeMaTHKe.
JannHast mporpamma npeaycMaTpUBAaET MEPEXO0] Ha IIEKTPOHHOE 0O0Y4YEHHE C MCIIOJIb30BaHUEM
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJOrWi, mmiaargopmel Yuu.py, POl u apyrux
ANIEKTPOHHBIX pecypcoB. OcobeHHocTH amantanuu paboueil mporpammbel 1o anredpe y
oOyyaromuxcst ¢ 3aJepKKod mncuxuueckoro passutus (3IIP), mpu wusyueHun mnpeamera
BO3HHUKAIOT CEPbE3HBIE IMPOOJIEMBI, CBS3aHHBIE C TEM, 4YTO OOBEM 3HAHMU 1O anredpe
MHUHHMMAaJIEH, IPUEMbl 00IIey4eOHON AesTenbHOCTH He c(hOpMHUPOBaHBI, OCIA0JIEHbl NaMATh U
BHUMAaHME, MBICIMTENbHbIE IIpOLlECChl MpoTekarT MemieHHo. Copaep)kaHue ydyeOHOro
MmarepHaia, TeMI o0ydeHus, TpeOOBaHUs K pe3yibTaTaM 00yueHHsl, KaK MPaBUIIO, OKA3bIBAIOTCA
g pereit ¢ 3[IP HenmocuiabHBIMH. DTO HE MO3BOJSET UM AKTUBHO BKIIOYATHCS B Yy4eOHBIil
nporiecc, a Takke (GOPMHUPYIOT y HHX HEraTUBHOE OTHomeHue K yueOe. [loaromy oOyueHue
anreOpe JTOJHKHO OCYIIECTBISTHCSA Ha JIOCTYITHOM YPOBHE JUIS TaKOW KAaTE€rOpHUU IITKOJLHUKOB.
Hns sdpdextuBHoro obOyuyenus nererr ¢ 3[IP BaxkHO (opMupoBaTh y HUX IO3HABATEIHHBIN
MHTEPEC, XEJIaHWe U NPUBBIUKY JyMaTb, CTPEMJIEHHE Y3HaTh 4TO-TO HOBoe. dDopmupoBaHue
BOXHEHIIMX YMEHHUH M HaBBIKOB IPOMCXOJUT Ha (hOHE Pa3BUTHUSA HMPOAYKTHUBHON YMCTBEHHOU
NeSTEeAbHOCTH: OOYydYaroluecs: y4yaTcs aHaJIu3UpoBaTh, 3aMeyarb CYIIECTBEHHOE, IOJMeyaTb
olmiee, [eyaTh HECIOXKHbIE BBIBOABI M OOOOLICHHUS, MEPEHOCUTh HECIOXKHbIC IMPHUEMbI B
HECTaHAAPTHBIE CUTYalMH, OOy4aroTCs JIOIMYECKOMY MBIIUIEHUIO, NpHUEMaM OpraHu3aliu
MBICITUTENILHOMN 1€ATEIbHOCTH.

Henu oOyuenust anredbpe s aereit ¢ 3I1P:

1) oBmajeHHe KOMIUICKCOM MHHUMAJIbHBIX MAaTeMaTHYeCKMX 3HAHWA H  YMEHHH,
HEOOXOIUMBIX NJisi TIOBCEIHEBHOM KU3HH, U3YYCHHUS CMEXKHBIX TUCIUIUINH, OyayIIen
npodeccnoHanbHOM  AesITenbHOCTH (KOTOopas He TpeOdyeT 3HAaHMHA MaTeMaTHKH,
BBIXOSIIUX 3a TMpeaensl 0a30BOTO Kypca), MPOAODKEHHS OO0ydeHHs B Klaccax
0011e00pa30BaTeNbHBIX MIKOI; PA3BUTHE JIOTHUECKOTO MBIIUICHHUS, ICHOCTH U TOYHOCTH
MBICJIM, KPUTUYHOCTU MBILUIEHUSI, UHTYULUHU, FJIEMEHTOB aJrOPUTMUUYECKON KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH,

2) dopMupoBaHKe MPEACTaBACHUN 00 MIEAX U METOJaX MAaTEeMaTHKH KaK YHHBEPCAIBHOTO
SI3bIKA HAYKU U TEXHUKHU, CPEJICTBA MOJEIMPOBAHUS SIBJICHUH U MPOLIECCOB;

3) dbopmupoBaHNE OCHOBHBIX MPEIMETHBIX U 00IIeyIeOHBIX YMEHUM; CO3/TaHUE YCIIOBHM JIJIst

COLIMAJIbHOW aJJanTalliy y4aluuxcsl.

[Ipu BeneHUM KOPPEKIHMOHHOW pabOThl HY)KHO: a) OCYIIECTBIATh MHIWBUIYATbHBIA MOIXOMA K
NeTsiM; 0) MpeaoTBpallaTh HACTYIJICHHE YTOMJICHUS; B) UCIIOJIb30BaTh METO/bI, O3BOJISIFOIINX
AKTUBU3UPOBATH MO3HABATEIBHYIO JCSTEIBHOCTD JETEH; T') MPOSBIATH OCOOBIN MeIarornyecKuii
TaKT, TOJMEYaTh W TOOIIPATh YCHEXH JETel, MOMOraTh KaXJoMy peOcHKa, pa3BUBaTh B HEM
BEpY B COOCTBEHHbIE CHJIBI M BO3MOXHOCTH; J) oOecrneduTb oOoramieHue JaeTeu
MAaTEMaTUYECKUMH 3HAHUSAMH, HCHOJIb3YS Pa3BUBAIOIIME WUIPBI, YIPAKHEHUS C KOHKPETHBIMU
MIPUMEPAMMU.



B 7-9 xmaccax MOY COII Nel4 c 3amepKKoil TNMCUXUYECKOTO pa3BuTHsA, KoTopbiM [IMIIK
peKOMeHI0Baj1a 00ydYeHHE 0 aJanTHPOBAHHOW oOpa3zoBarenbHOM nporpamme st nereit ¢ 311P,
oOyuaroTcs uWHKIO3UBHO. JlaHHas mnporpamma s gereil ¢ 3IIP  oTkoppekTtupoBaHa B
HAIPaBJIEHUU pa3rpy3Ku Kypca IO COJAEP)KaHUIO, T.€. MPEAINONAracTcsl U3y4eHUe MaTepuana B
HECKOJIbKO OOJISTYCHHOM BapuaHTe, OJHAKO HE OIYCKaeTCs HIXKE O05M3aTeNbHOIO YpPOBHS
00s13aTeNbHBIX TPeOOBaHWN K W3Yy4YeHHIO anreOpbl. HemoctaTouyHOCTh BHHMAHUS, MHaMSTH,
JIOTUYECKOTO0  MBIIUICHUS, TPOCTPAHCTBEHHONW OpPHUEHTUPOBKH, OBICTpas YTOMIISIEMOCTb
OTPULIATENIBHO BJMSIOT HA YCBOCHHE MATEMATHYECKUX IMOHATUH, B CBS3M C OSTUM IpH
paccMOTpeHHH Kypca anreOpsl 7-9 kiacca ObUIM BHECEHBI M3MEHEHUS! B 00BEM TEOPETHUECKUX
CBEIICHUW NIl 3TUX JETed. YUWThIBas HAPYLICHHE MPOLECCOB 3allOMHMHAHUS U COXPAaHEHUS
unpopmanun y gnereir ¢ 3IIP, Oospmmas yacTb BpEMEHHM OTBOJUTCS Ha BBINOJHEHUE
IPAKTUYECKUX 3a/JlaHuil C MCIOJIb30BAHMEM OIOPHBIX CXEM, MaMATOK, aJlropuTMmMoB. Temn
u3ydeHust Mmarepuaina ais aerei ¢ 3I1P gomkeH ObITh HEOBICTPHIN. JlOCTaTOYHO MHOTO BPEMEHH
OTBOJUTCST Ha OTPabOTKY OCHOBHBIX YMEHHA W HAaBBIKOB, OTBEYAIOIIUX O00s3aTEIbHBIM
TpeOOBaHUSIM, Ha TIOBTOPEHUE, B TOM YHCIIE KOPPEKIIHIO 3HAHU 32 Kypc MaTeMaTUKU (anreopsbl)
npeapIaymux kiaaccoB. OTpaboTKa OCHOBHBIX YMEHHM M HABBIKOB OCYIIECTBIISETCS Ha OOIBIIIOM
Yuclie MOCHIBHBIX YydamuMmcs ynpaxHeHuil. Ho 3agaHus JOmKHBI OBITH pa3sHOOOpa3HbI MO
dopMe u comepkaHMIO, BKIIOUaTh B ce0S HrpoBbIE MOMEHTBHL. Buabl aeqareiabHOCTH:
WHAWBUAyalIbHAs paboTa, (poHTampHas paborta, pabota B rpynmnax, napax. @opMbl KOHTPOJIS
3HaHMW: YCTHAas U IUCbMEHHas.

Metoabl  KOHTpOJNS  3HAHUWI: (POHTANBHBIA ONPOC, UHIAWBUAYAJIbHBIA, T'PYNIOBOH, TECTHI.
Bunabl KOHTPOIIA: TEKYIIUH, IPOMEXYTOYHBIN, BXOAHOW U UTOTOBBIN.

Anrebpa SBISETCS OJHUM W3 OIMOPHBIX KYPCOB OCHOBHOTO OOMIEro oOpa3oBaHUS: OHA
ofOecrieunBaeT W3y4YeHHE JPYIHMX JUCIHHIUIMH, KaK eCTECTBEHHO- HAy4yHOro, TaK W
TYMaHUTapHOTO IHMKJIOB, €¢ OCBOCHHME HEOOXOAMMO [UIsl MPOJOJKEHHsS OOpa3oBaHHs U B
MOBCE/IHEBHOM XM3HU. PazButre y oOydarolmuxcsi HayuyHbIX IPEICTaBICHUNH O MPOUCXOKICHUH
U CYHIHOCTH anreOpandeckux aOCTpakiuii, croco0e OTpaXeHUsT MaTEeMaTHYECKONW HayKoOu
SBIIGHUN W TPOIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJEITUPOBAHUS B
HAyYHOM TO3HAHMU M B MPAKTHKE CIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS U
KaueCTB MBIIUICHUS, HEOOXOJAUMBIX [IJIsl aJanTallid B COBPEMEHHOM IM(pPOBOM OOIIECTRBE.
N3yuenne anreOpbl obOecrmeunBaeT pa3BUTHE yMEHHUs HAOMI0IaTh, CpaBHUBATh, HAXO/WUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBAaTh CBOM JICWCTBUS U BBIBOABI, (OPMYyIHUpOBaTh yTBepkaeHUs. OcBOoeHHE Kypca
anreOpbl 00eCIIeYMBACT PA3BUTHE JIOTHYSCKOTO MBIINUICHHUS OOYYAIOIINXCS: OHU HCITOJIB3YIOT
JIeTyKTUBHBIE ¥ UHIYKTUBHBIE PAcCyXKJeHHUs, 0000IIeHNe U KOHKPETU3AIMIo, aOCTparupoBaHue
u ananoruro. OOydeHue anredOpe MpeArnonaraeT 3HAYUTENBHBI O0OBEM CaMOCTOSITENBHOM
NESTENIbHOCTH ~ OOYYalOIIUXCs, IMO3TOMY CaMOCTOSITENIbHOE pellleHHue 3a7ad  SIBIseTCS
peanu3anuen 1esTeIbHOCTHOTO MPUHIIATIA 00yYeHUS.

B crpykrype mnporpammbel ydeOHOro Kypca «Anrebpa» Uil OCHOBHOTO OOIIETro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJCpXKaTelbHO-METOJAWYeCKHe JTUHUHU: «HUucia u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS U HEPABEHCTBa», «DyHKIUN».
Kaxnas U3 3TUX coJep)KaTeIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aMMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUAMU. B Xozae u3ydeHus ydeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBII
A3bIK. B cBs3M ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «Aiaredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, MNPCACTABJICHHLIC BO BCCX OCHOBHBIX pas3aciiaX MaTeMaTUYCCKOI'O O6paBOBaHI/ISI u



CIOCOOCTBYIOIIME OBNAJACHUIO OOYYAIOMIMMHKCS OCHOB YHHBEPCATBLHOTO MAaTEMaTHYECKOTO
s3pika. CoziepKaTeIbHOM M CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBIAECTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanne JmHHM «Yucina W BBIYHMCICHUS» CIYKUT OCHOBOM Jisi JlajdbHEUIIEro
W3YYCHUS MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(bOpMHUPOBAHUIO YMEHHUSI IOJIb30BATHCS AITOPUTMAMH, a TaKkKe MPUOOPETEHUI0 MPAKTHUECKUX
HABBIKOB, HEOOXOJIUMBIX JUIsl MOBCEIHEBHOM XU3HU. Pa3BuUTHE MOHATHUS O 4YMCIE HA YpPOBHE
OCHOBHOTO 00mmiero o0pa3oBaHMs CBS3aHO C PALMOHATIBHBIMH UM  HPPALUOHATIBHBIMU
qrciamMu, (HOpMHpPOBAHHEM

IPEJCTaBICHUN O JeHCTBUTEILHOM YHCIIe. 3aBEPIICHUE OCBOEHUS YMCIOBOM JIMHUM OTHECEHO K
cpenHeMy obmeMy oOpa3oBaHHMIO.

Conepxxanue JIByX aireOpayecKux JHMHUH — «AnreOpanyeckue BbIPAXKEHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y OOYHAIOIIUXCS MATEMAaTHUECKOTO
anmnapara, HeoOX0JAUMOro JUJIsl pEeLIeHUs 3a/1ad MaTEMaTUKH, CMEKHBIX IIPEIMETOB U IMPAKTUKO-
OpPUEHTHPOBAaHHBIX 3aJady. Ha ypoBHe OCHOBHOro o0Iero oopazoBaHMs ydeOHBI MaTepua
IpyNIUpyeTcs BOKPYI pPALMOHAJBHBIX BBbIpaKEHUH. AusreOpa JeMOHCTPUpPYET 3HAu€HHE
MaTeMaTUKU KakK SI3bIKa JUId IOCTPOEHUS MaTEeMaTHUYECKUX MOJIENeH, ONMMCaHMs MPOIECCOB U
ABJICHUHN peaibHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT Takke JajlbHeWllee pa3BUTHE
QITOPUTMUYECKOTO  MBILIUIEHUS,, HEOO0XOAMMOro, B YacTHOCTH, JJs OCBOEHHUS Kypca
UHPOPMATUKH, U OBJAJEHHE HaBbIKAaMU JEAyKTHBHBIX paccyxiaeHuid. IIpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUs, CIOCOOHOCTEH K MaTEMAaTHIECKOMY
TBOPYECTBY.

Conepxxanne  (yHKIMOHAJIBHO-TpAUUECKOW  JIMHUM  HaleJIGHO Ha  MOJy4YeHHe
00yyaromuMucs 3HaHUH 0 QYHKIUAX KaKk BaKHEHIIEeH MaTeMaTHu4ecKoid MOAETH Ul ONUCaHMS
U MCCIIEI0BaHUsl pa3HOOOpa3HBIX MPOLIECCOB M SIBIEHUI B mpuponae u oOuiectBe. M3ydeHue
MaTepuaia CHocoOCTBYET pAa3BUTHIO Yy OOYYarOIIMXCS YMEHHS HCIOJIb30BaTh pa3INYHbIE
BbIpa3uTENbHbIE CPEACTBA S3bIKA MAaTEMAaTUKH — CIIOBECHBbIE, CHUMBOJIMYECKHE, IpaduyuecKue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEJICTABICHUH O POJIM MaTEMAaTUKU B Pa3BUTHM LIUBHIN3ALMH
U KYJBTYpBI.

CornacHo yuebHOMYy IulaHy B /-9 Kiaccax wu3y4aercss y4eOHBIH Kypc

«Anre0Opa», KOTOpBIH BKJIIOYAET CIEAYIOUIHME OCHOBHBIE pa3fesibl COJACPKAHUS:

«Yucna u BBIYUCIEHUS», «AnreOpanyeckue BBIPAXKEHUS», «YpaBHEHHUS U HEPaBEHCTBay,
«DyHKIINY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Hezeno), B 8 kimacce — 102 yaca (3 gyaca B Heneno), B 9 kinacce — 102 gaca (3 vaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BBIYUCICHUA

JlpoOu OOBIKHOBEHHbBIE U J€CATUYHBbIE, NEpexoa OT OAHOH (opmbl 3amucu Apolel K
apyroi. IlonsTHEe panMoOHaIBbHOIO YMCIIA, 3aMCh, CPABHEHHE, YIOPSAJOUYMBAHNE PALlMOHAIBHBIX
yrcen. ApudMeTrnueckue IEeHCTBHS ¢ pallMOHAIBHBIMH YHclIaMH. Perienue 3aiad U3 peaqbHOU
NPAaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeseM: OIpeleseHre, IpeoOpa3oBaHUe BbIPAXKEHUN Ha
OCHOBE OTpeAEIICHHUs, 3aiCh 00IbINX Yncenl. [IpomenTsl, 3anuch NPOIEHTOB B BUIE IpoOH U
IpoOu B BHJE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 3a7ad U3 peabHOU
IIPAKTUKU.

[IpuMeHeHne PU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHasi MPOIOPLMOHATIBHOCTH.

AJaredpanyeckne BbIpasKeHHs

IlepemeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C IEPEMEHHOH. JlomycTuMble 3HA4YEHMUs
nepeMeHHbIX. [IpencraBneHne 3aBUCHUMOCTH  MEXJy BEIMYMHAMM B BUJE  (OPMYIIBIL.
Boruncnenus no ¢popmynam. [IpeobpasoBanre OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PaBHbIE
BBIP)KEHUS, TIPAaBUIa NMPEOOpPa30BaHU CyMM M IIPOHM3BEACHUH, MPaBUIIa PAaCKPBITHS CKOOOK H
HPUBECHUS TIOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIEM.

Opnownenbl 1 MHOrowieHbl. CteneHb MHorouseHa. Clio)keHue, BbIUNTaHUE, YMHOXKEHHE
MHOro4IeHOB. DOpMyINbl COKpAIlEHHOTO YMHOXEHHS: KBaJpaT CyMMBbI M KBaJpaT pPa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYWIEHOB HA MHOKUTEIIN.

YpaBHeHHs U HEPAaBEHCTBA

VYpaBHeHME, KOpPEHb YpaBHEHMsI, IIpaBUiia MPeoOPa30BaHUs ypaBHEHUS, PaBHOCUIbLHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEH JIMHEWHOrO YpaBHEHUS,
pelieHrue JHMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBHIO 3aaauyd. PemeHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOe ypaBHEHHME C ABYMs NEpeMEeHHbIMH U ero rpaduk. Cucrema JAByX JUHEHHBIX
yYpaBHEHUW C AByMsI TepeMEHHBIMHU. PelieHne cucteM ypaBHEHUH CIIOCOOOM TOJICTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBI CUCTEM YPaBHEHUH.

DOYyHKIUU
Koopaunarta Touku Ha npssmoi. YuciioBble IPOMEXYTKU. PaccTosiHue Mexay ABYMs TOYKaMU
KOOPJIMHATHOW MIPSIMOIA.

[IpsimoyronpHas cucteMa koopauHat, ocu Ox u Oy. AGciyiceca 1 opuHaTa TOYKH Ha
KOOpAUHATHOM TuiocKocTH. [Ipumeps! rpadukos, 3ananHbix popmynamu. YteHue rpadgukon
peanbHbIX 3aBucuMocteil. [Tonarue ynkmun. I'papux pynkuuun. CoiicTBa QyHKIHA.
Jluneitnas pynkuus, e¢ rpaduk. I'papuk pynkun y = [x|. ['paduueckoe penienne amHeHHbIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPAaBHEHU.



8 KJIACC

Yucna v BIYUCICHUSA

KBagparHbiii kopeHb u3 uucna. Ilonatue 00 wuppanmoHanbHOM uucie. JlecsaTuuHble
NpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoWCTBa apu(pMETHYECKUX KBAJPATHBIX KOPHEH U MX
IpUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenenb ¢ 11enbIM MTOKa3aTesieM U e¢ cBoiicTBa. CTaHAapTHAS 3aIIUCh YUCIA.

Auredpanyeckue BbIpaKeHH sl

KBanpaThblil TpexuiieH, pa3ioKeHUe KBAAPAaTHOTO TPEXWIEHAa HA MHOXHTEIH.

Anrebpanueckas apo0b. OcHOBHOE CBOMCTBO anreOpanyeckor apobu. Croxenue,
BbIUMTAHUE, YMHOKEHHE, JeJeHue anredpandeckux ApoOeil. ParyoHanbHble BBIpaXeHUS M UX
npeoOpa3oBaHue.

YpaBHeHus 1 HEPpAaBEHCTBA

KBanpatHoe ypaBHeHue, (opMylia KOpHEHl KBaJapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHuU#, cBOASIIMXCA K JIMHEMHbIM M KBajapaTHeIM. IIpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas wHTEpIpeTas YpaBHEHUIH C ABYMSI TIEPEMEHHBIMU M CHCTEM JHMHEWHBIX
YpaBHEHUN C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a/1a4 aJIre0pandeckuM CIioCOOOM.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIHU

ITouste  yHkuum. OOnacte  ompezeneHus U MHOXECTBO 3HaYEeHUN
¢yskun. CnocoOs! 3a1aHus PyHKINH.

I'papux pynkiun. Yrenue cBoicTB QyHKIMM mo e¢ rpaduxy. Ilpumepst rpadpukon
(GYHKLUH, OTPaXXAIOLINX pealibHbIe IPOLIECCHI.

OYHKIMM, ONUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO MPONOPLHOHAIbHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2, Y = X3, y = Vx, y=|x|. I'paduueckoe pelreHie ypaBHEHHH U CHCTEM
YpaBHEHUM.



9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonanbHble yucia, UPpallMOHAIBHBIE YHUCIIA, KOHEUYHblE U OECKOHEYHbIE JECATHYHBIE
npodu. MHOXKECTBO J€HCTBUTENBHBIX YHUCEN, JEHCTBUTENbHBbIE YHUCIA Kak OECKOHEYHbIE
JnecaTU4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHeHUE AEHCTBUTENBHBIX YHUCEl, apu(METHUECKHe AEUCTBHUS C ACHCTBUTEIbHBIMHU
YHUCJIAMHU.

PazMepsl OOBEKTOB OKPY)KAIOLIETO MHUpPA, JIUTEIBHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MHUpe.

[TpubnuxeHHOE 3HAa4YeHUE BEIMYMHBI, TOYHOCTh NPUOIMKEeHHs. OKpYIieHHEe YHCell.
[Tpukuaka v OLeHKa Pe3yIbTaTOB BEIYACICHUM.

YpaBHeHNSsI M HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHM, CBOASAIIMXCS K JMHEHMHBIM. KBaxpatHoe

ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCSA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHMH TpeTbed M YETBEPTOW CTENEHEN
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenue  npoOHO-pallMOHANIBHBIX  ypaBHeHWH.  Pemenne  TEKCTOBBIX  3a7ad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMsS INE€pPeMEHHBIMH U ero rpaguk. Pemenue cucteMm ABYX JTMHEMHBIX
YPaBHEHHUH ¢ IByMs IepeMEHHBbIMU. PenieHue cucTteM ABYX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JIBYMSI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aday  ajreOpanyeckUM  CIIOCOOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEMHBIX HEPAaBEHCTB C OJHOW NEpEeMEHHOW. PemeHue cucreM JMHEHHBIX
HEpaBeHCTB C OJHOW mepeMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKUHA

Ksagparuunas ¢yukmus, e¢ rpaduk u cBoiictBa. [lapabomna, KOOpauHATHI BEPIINHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxu Gysxmmit: y = kx, y = kx +b, y = k/x, y = x3, y=x, y = || u ux cBoiicTaa.

Yuci10BbIE NOCAEA0BATEIBLHOCTH H IPOIPECCHU



[ToHsiTHE YMCIOBOI MOCIIENOBATEILHOCTU. 3aIaHUE TOCJIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmernueckas U reomerpuueckas  nporpeccur.  Dopmynsl N-To  uieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHl, CyMMBI IIEPBBIX N YICHOB.

N300pakeHne 4iIeHOB apu(PMETHUECKOW M TeOMETPUYECKOH MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHENHBIN U SKCIOHEHIIMAIbHBIA pOCT. CII0AKHBIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJibTAaThl OCBOCHHUS IHpOrpaMMmbl  ydyeOHOro Kypca
«Anredpay XapakTepu3yITCs:

1) naTpuornyeckoe BocnuTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHICKOM MAaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUXKEHUN B APYIMX HAYKAX U MPUKIIATHBIX
chepax;

2) rpasaaHcKoe U 1yX0BHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peau3alli €ro Ipas.,
MPEICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEyp TPakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B E€ATEIbHOCTH YUYCHOIO;

3) TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aAKTHUBHOC yLIaCTI/Ie B peIHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTquCKOﬁ
HAIPABJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYEeCKOTO 00pa30BaHMs Ha NPOTSHKCHUM BCeil
KM3HHM JUIS YCIICIHOM NMPO(phecCHOHANIBHOMN IeATeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBEIM BEIOOPOM ¥ TIOCTPOGHHEM WHIMBHIYalbHOH TPAeKTOPUM OOpa3OBaHHA U
JKU3HCHHBIX ITIJIAHOB C yqéTOM JINMYHBIX I/IHTepeCOB n 06HI€CTB€HHBIX HOTpe6HOCTeI71;

4) rcTrernyeckoe BOCIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETUYECKOMY BOCHPHUATUIO MATEMATHYECKHMX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHH, yMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B
MCKYCCTBE;

5) uennocTH Hay4HOI0 NO3HAHUS:

OpUEHTalled B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI M O0OIIeCTBAa, NOHUMaHHUEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YeIOBEUECKOM IeATeNbHOCTH, 3TaloB €¢ pa3BUTHS U
3HAYMMOCTH JJIs Pa3BUTUS LIUBUIIU3ALUY, OBJIAJICHUEM SI3BIKOM MATEMATUKHA U MaTEMaTUYECKOU
KyJIbTypOM KakK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMU
HCCIIEIOBATEIBCKOM NEATEIBHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (OPMHUPOBAHHE  KYJbLTYPbl  3/0POBbS M
IMOLMOHAIBLHOIO 0JIArONnoJy4usi:

TOTOBHOCTHIO MPUMEHSATh MaTEMaTHYECKHUE 3HAHUS B HMHTEPECaX CBOETO 3J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HH (3I0pPOBOE MUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUA U
OTIIbIXa, peryinspHas (Qu3nyeckas AakTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKcHH,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJI0BeKa;

7) 3Ko/10rHYecKOe BOCIUTAHUE:

OpHEHTAaIell Ha TMPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHWM JJIS pemieHus 3aaady B 001acTH
COXPaHHOCTH OKpPY)KaloIlel cpenbl, IUIAHUPOBAHHUS IIOCTYIIKOB M OIIGHKM HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpesbl, OCO3HAaHHEM IJI00ANIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX pPElLeHus;

8) amanrauus K H3MEHSIOIMMCS YCIOBHAM COLMAILHOI M IPUPOIHOI cpeb:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOIPENEICHHOCTH, OBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHHUE YUUTBCS y IPYTHUX
Jrofied, mpuodpeTaTb B COBMECTHON JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIIBITA JIPYTUX;

HEOO0XOAUMOCTBIO B (DOPMHPOBAHWN HOBBIX 3HAHH, B TOM 4Hcie (HOPMYyIUPOBATH HUJICH,
MOHSTHSL, TUIOTE3bl 00 OOBEKTAaX W SIBICHUSX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
Ne(QUIUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOC PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOLIMN KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBbIE DPELIEHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PHCKH U TIOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHBIE  yHHBepcajibHble  y4deOHble  JAelicTBHSA

ba3oBrble JJornueckue AeicTBHs:

e BBUIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXIy MOHATHAMH, (OPMYIHpPOBATH ONpPENEICHMS MOHATHM,
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUA AJIsi 0000IIeHUS
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOIO aHAJIN3A;

e BOCIPUHMMATh, (POPMYIUpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHbIE U OOLINE, YCIOBHbIE;



BBISIBJIATh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpEUMs B (pakrax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKICHMAX, NpeniaraTb KPUTEpUU MJIs BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh  JOKa3aTeIbCTBA MAaTEMAaTMYECKUX  YTBEpP)KIEHUN (mpsAMbIE U OT
IPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITENIbHO HECIIOXKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYecKuX (PaKTOB, BBICTpPAaUBaTh AapryMEHTAlLlMIO, IPUBOAUTH INPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB
peleHus, BbIOUpaTh Hanbosee NOAXOASIIUN ¢ yUETOM CaMOCTOSITEIbHO BbIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBaTeIbCKHeE AeiiCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HMCCICNOBATEIIBCKUH  MHCTPYMEHT  TIO3HAHWS,
(dbopMyIMPOBaTh BONPOCHI, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITSIILHO
yCTaHABJIMBATh UCKOMOE U JaHHOE, (POpMUPOBATh THUIIOTE3Y, APTYMEHTUPOBATh CBOIO
MTO3HIIMIO, MHCHUE;

MIPOBOJMTH TI0 CAaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIOKHBIM DKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Y COOOM;

CaMOCTOSITENILHO ~ (pOPMYyIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
MIPOBEJICHHOTO HAOIOCHMSI, UCCIICAOBAHMUS, OIICHUBATh JOCTOBEPHOCTH MOJYUYSHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTATH MPEATOTOKEHHS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALIUU, JAaHHBIX, HEOOXOJIMMBIX
JUISL peLLICHUs 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BbIOMpATh (hopMy MpeACTaBICHUS MH(DOPMAIMK U WILTIOCTPUPOBATh peIIaeMble 3aJjauu
cXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHAIIUSAMU;

OILICHUBATh HAJC)KHOCTh MHPOPMAIUHU 1O KPUTEPUSM, MPENTIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe y4eOHbIC el CTBHA:



BOCIIPUHUMATh U (POPMYJIUPOBAThH CYKIEHUS B COOTBETCTBUU C YCIOBHSMM U LETSIMU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOAY PELICHMs 3ajaul, KOMMEHTHPOBATh
IIOJIYYECHHBIH pE3yibTarT;

B X0JIe 00CYX/IeHUS 33a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOH TEMBI, TPOOIEMBI,
pemaeMoil  3a7aud, BbBICKA3bIBaTh WJEH, HALEJICHHbIE HA IIOMCK PpELICHMS,
COIIOCTABJISITh CBOM CYXACHUA C CYXICHUSAMHM JpPYrUX YYaCTHUKOB JAMAiOra,
oOHapyKUBaTh pa3jINyue U CXOACTBO MO3ULMHI, B KOPPEKTHOH opme popMyIHpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

IPEJICTABIISITh PE3yNbTaThl PELICHUS 3a7a4uu, SKCIEPUMEHTA, UCCIEA0BaHUs, [IPOEKTA,
CaMOCTOSITEJIbHO BbIOMpPaTh (pOpMaT BBICTYIUIEHHS C Y4YETOM 3ajad MPEe3eHTALUU U
0COOEHHOCTEHN ayAUTOPUH;

[OHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M HMHJIMBUIYaIbHOU padOTHI
IPU PELICHNH Y4eOHBIX MaTeMAaTHUYECKUX 3ajay;

IPUHUMATH 11€JIb COBMECTHOM JeSIT€IbHOCTH, IIJIAHUPOBATh OPraHU3ALUI0 COBMECTHOMN
paboThl, pacHpenensTh BHAbI pabOT, JOroBapuBaThcs, OOCYXKAAaTh IpoOLECC HU
pe3ynbTar paboThl, 0000111aTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYKICHHS, OOMEH MHCHUSIMH,
MO3rOBBI€ IITYPMBbI M JIPYTUe€), BBINOJHATH CBOIO 4YacTh PabOThl U KOOPIMHHPOBATH
CBOU JCWUCTBUS C JPYTUMH WIEHAMH KOMaH/bl, OLICHUBATh KA4e€CTBO CBOErO BKJIa/a B
00U POYKT MO KPUTEPUSAM, CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE  yHHUBepcajibHble  y4eOHbIe JIeiiCTBHA
Camoopranmsanms:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, alTOPUTM pEIIeHUs 3aladul (WM €ro 4YacThb),
BBHIOMPATh CIOCOO PEHICHHS C YYETOM HUMEIOIIMXCS PECYpCcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOM WH(pOpPMaLIUH.

CﬂMOKOHTpOJ’IL, 3MOLMOHAIbHbIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpOLecca U pe3yibTaTa pelieHus
MaTeMaTUYECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IPU PELIEHUU 33]a4l, BHOCUTh
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTH MOCTABICHHON LENU U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEJOCTHKEHHS LN, HaXOOUTh OILIUOKY,
JlaBaTh OLIEHKY IPHOOPETECHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 kijacce OOYYarOIIMICS TONYYUT CIEAYIOIIHE NpPEAMETHBIC
pE3ybTATHI:

Yucna v BIYUCICHUSA

BbinonHATe, coyeras yCTHblE M NHCbMEHHBbIE NPUEMBI, apudmMeTHueckue ACHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs] YMCIOBBIX BBIPAKEHHH, NPUMEHATH Pa3HOOOpa3HblE CHOCOOBI U
OpUEMBl BBIUUCICHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[lepexoauTb OT 0gHON (HOPMBI 3aMKMCH YUCEN K JIpYroil (mpeoOpa3oBBIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBaTP UM  YNOPANOYMBATH PALMOHAIBHBIE YHUCIA.

OxpyrisTh yucIa.

BbINOMHATE NPUKUIKY U OLIEHKY pe3y/bTaTa BBIYMCIEHUH, OLICHKY 3HAUEHUH UYHCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEHCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU IT0KA3aTEIIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HaTypaJIbHbIX YHCEIL.

Pemarb mnpakTUKO-OPUEHTHPOBAHHBIE 3aJlauM, CBSI3aHHbIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUOHATIBHOCTBIO BEIMUUH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a/1a4
C Y4E€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

AJaredpanyeckne BbIpasKeHHs

Hcnonp3oBath anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPaKEHHUH MPH 3aJJaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHus 1€JI0T0 BBIPAXKEHNUS B MHOTOWIEH MPUBEIECHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BbINONMHATE yMHO)KEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOIOYJIEHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCymecTBIATh pa3iokKEeHNE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKHM OOLIero MHOYKUTENs, TPYNIUPOBKU CJaraéMblX, IpUMEHEHUs (POpMyN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumeHsaTs npeoOpa3oBaHUsl MHOTOYICHOB Ui pPELISeHWs pa3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOU MPAKTHKU.

Hcnonb30BaTh CBOICTBa cTeneHell ¢ HaTypalbHBIMU MOKa3aTeNsIMU JJi1 IpeoOpa3oBaHus
BBIPAKCHU.



YpaBHeHMsI U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja Mepexofa OT
HCXOJIHOTO YpaBHEHHUSI K pPaBHOCWJIBHOMY eMy. lIpoBepsTb, sBISETCS JIM YHUCIO KOpPHEM
YpaBHEHHUS.

[IpumensTh rpaduueckre METObI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CUCTEM.

[TogOupate npuMepsl Map YUCeN, SBISIIOUIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C IBYMS
MEePEeMEHHBIMH.

Ctpouts B KOOPAMHATHON IUIOCKOCTH TpaduK JMHEHMHOrO ypaBHEHUS C JBYMs
MIEPEMEHHBIMH, MOJIb3YACH IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl IBYX JIMHEHMHBIX ypaBHEHHH C JBYMsSI MEPEMEHHBIMHU, B TOM YHCIIE
rpadu4ecKy.

CocTaBnarh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JUHEHHBIX YpaBHEHHUI MO
YCIIOBHIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/Jaud IOJTYYCHHBIH
pe3ynbTar.

DOyHKIHUA

N300paxaTh Ha KOOPAMHATHOM TMPSMOM TOYKHU, COOTBETCTBYIOLIWE 33JaHHBIM
KOOpAMHATaM, Jy4Yd, OTpPE3KH, HHTEpPBAJIbl, 3alUChIBaTh YHCIOBBIE MPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OTMeuyaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTHh
rpaduxu nuHeldHbIX QyHkuid. CTpouts rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ TIOMOIIBIO (YHKIMA W3BECTHBIC 3aBUCHUMOCTH MEXKIY BEIUIMHAMH:
CKOPOCTb, BPEMsI, pacCTOsSIHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIHLHOCTb, BpPEMSI,
00BEM paboTHI.

Haxoauts 3HaueHue QyHKIMK MO0 3HAYSHHIO €€ apryMEHTa.

[Tonumate rpadguyeckuil coco0 MPeACTaBICHHUS W aHalu3a WHPOPMAIMH, W3BJIEKATh U
HMHTEPIPETHPOBATH HHPOPMALIHIO U3 TPaAPUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kijacce oOydarouuics IMOJTYyYUT CIAEAYIOIIHE TPEIMETHbBIC
pe3ynbTaThl:

Yucsia ¥ BBIYMCICHUSA

Hcnonp3oBaTh HavallbHBIE TMPEJCTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN s
CpPaBHEHHMsSI, OKPYTJIEHUS M BBIYHCIEHUHN, H300pa)kaTh EHCTBUTENBHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apUPMETHIECKOTO KBAAPATHOTO KOPHS, HAXOIWUTh KBaJpPaTHHIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KaIBKYJISITOP, BBITIOJHATH MPE0Opa30BaHUs BEIPAKECHUM,
coJiepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3ys CBOMCTBA KOPHEH.



Hcnonw3oBarh 3amucu OONBIIMX W MalbIX YHCEN C TOMOIIBIO JECATUYHBIX IpoOed
crernener yucna 10.

Anredpanyeckue BbIpaKeHUsI

[IpuMeHATh TMOHATHE CTENEHH C IIeJILIM II0Ka3aTesieM, BBINOJIHATh MPeoOpa3oBaHUs
BBIPOKECHHM, COACPIKAIUX CTETICHH C IIEJIBIM TTOKA3aTeIIeM.

BBITIONHATE TOXIECTBEHHBIE TPEOOpA30BaHUsI PAI[MOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MPaBUII ACUCTBHIA HAJl MHOTOWICHAMH U alTeOpandecKuMU JPOOsIMH.

PackiagpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[IpumensaTh npeoOpa3oBaHMsl BBIPAKEHUM s pPELICHUs pa3IMyHbIX 33734 U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU ITPAKTUKU.

YpaBHeHMsI U HEPABEHCTBA

Pemarp nuHelHble, KBaApaTHbIE YPAaBHEHUS U PALlMOHAJIBHBIE YPABHEHHUS, CBOIAIIUECS K
HUM, CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

IIpoBoauTh MpoCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBIeHU (yCTaHABIMBAaTh, WUMEET JM YypaBHEHUE WU
CUCTEMA YpaBHEHUU pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

IlepexoauTh OT cioBecHOW (OPMYIMPOBKH 3aJaud K €€ anre0pandyeckoil MoJjenu

C  IIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WU CUCTEMBI YPaBHEHMH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJy4YEHHBIN pe3yabTar. [IpuMensTs
CBOMCTBA YHUCJIOBBIX ~ HEPABEHCTB  JUIA CPABHEHMS, OLICHKH,

pelaTh JMHEHHbIE HEPaBEHCTBA C OJHON NMEPEeMEHHOW M UX CUCTEMBI, JaBaTh IpapUUEcKyro
WUTIOCTPALIMI0  MHOXECTBA  PELICHUH HEepaBEHCTBA, CHUCTEMBI

HEPaBEHCTB.

DOyHKUHUA

[lonuMaTh ¥  HCIONB30BaTh  (PYHKIMOHAIbHBIE MOHATUS UM S3bIK  (TEPMHUHBI,
CUMBOJINYECKHE OOO3HAUYEHHUS), ONpPEAENATh 3HAYeHHEe (QYHKIMM IO 3HAYEHHIO apryMEHTa,
OTIpEeeNATh CBOMCTBA (PYHKIIMHU IO €€ IrpaduKy.

Ctpoutb rpagukH 31eMeHTapHbIX (GYHKLIUN BUIA:

y = kX, y = x2, y = X3,y = |x|, y = VX, OIHCHIBaTh CBONCTBA UMCITOBON DYHKIHH 1O €&
rpaguxy.

K koHny oOyueHuss B 9 kiacce oOydaroIIMiCs TMOJYYUT CIEAYIOIIHE NpeAMETHBIE
pE3yJIBTaThI:

Yuciia 1 BbIYMCICHUA

CpaBHMBaTh U YHOPSIOYMBATH PAllMOHAIBHBIE U HPPALMOHAIBHBIE YHUCIA. BBINMONHATH

apudmernyeckue JEHCTBUS C PpAUOHAIBHBIMU YHCIIAMH,
coueTasi YCTHbIE M MHUCbMEHHbIE NPUEMBI, BBHIMOIHATH BBIYHUCICHHUS C HppalOHaTbHBIMU
qHCIIaMHU.



Haxonuth 3HaueHUs CTENEHEH C LENbIMU MTOKA3ATENSIMU U KOPHEW, BBIYUCIIATh 3HAUYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisaTh JAEUCTBUTENbHBIE YKCIA, BBIIOJHATh MPUKHUIKY pe3yJbTaTa BBIYMCICHUH,
OIICHKY YHUCIIOBBIX BHIPAXKCHUI.

YpaBHeHMsI U HEPABEHCTBA

Pemate nuHelHBIE U KBaJApaTHbIE YPAaBHEHMS, YPaBHEHHUs, CBOISIIMECS K HUM,
npocTeime ApoOHO-palMOHATEHBIC YPABHEHUS.

Pemate cuctembl JByX JNMHEHHBIX YPAaBHEHHWI C JABYMs IEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemarp TekcToBble 3amaud anreOpanyeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUSA
YPAaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUM C JIBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiilne ncciaeaoBaHusl YPaBHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
NPUMCHCHUEM TpaUUecKux IMpeICTaBlICHU (YyCTaHABIMBATh, HMMEET JIM YpaBHCHUE WIIU
CHCTEMa ypaBHEHUM PEILICHUS, €CITU UMEET, TO CKOJBKO, U TIPOoYee).

Pemarp nuHeliHple HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelICHUE
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3aIIUCHIBATH PEIIEHUE C IOMOIIbIO CUMBOJIOB.

Pemate cucrembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAOIIHE
KBaJJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YMCIOBOM MPSIMOM,
3aMKUChIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PEILIEHUH PA3IMYHBIX 334a4.

DOyHKIHUU

Pacnio3znaBate byHKIMKM ~ W3y4eHHBIX  BHUIOB. [loka3piBaTh cXxeMaTHYECKH

pacrosoXeHnue Ha KOOPAWHATHON IUIOCKOCTH TpaduKoB GyHKIMIA Buma: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, Y = ||, B 3aBuCHMOCTH OT 3HAUYCHHiI
K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (hYHKLIUHA.

Ctpouth U M300pakaTh CXEMATUUYECKU I'papHUKU KBaJIPATUYHBIX (YHKLUH, OMHUCHIBATDH
CBOICTBa KBaJipaTUUHbIX (PYHKLUI 1O UX rpauKam.

Pacnio3znaBath KBagpaTuyHyt0 (pyHKIHIO 110 GopMyJie, IPUBOAUTH IPUMEPDI
KBaJPaTUUHBIX QYHKLUHN U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHUH.

YucaoBbie MOCJIE0BATEIBHOCTH U MPOTPECCHH

PacnioznaBath apu(pMeTHYECKYIO U TEOMETPUYECKYIO porpeccun npu
Pa3HBIX CII0CO0ax 3a/1aHMs.

BeinosnHsaTe BBIYHCIICHUS C  HCIIOJIb30BAHUEM bopmyn N-ro  wieHa
apupMeTHUUECKOl U TeOMETPUUECKON MPOTPECCHi, CyMMBI IEPBBIX N YJICHOB.

N300paxars 4YIEHBl  IOCJIENOBATEIBHOCTU TOYKaMM  Ha  KOOPAWMHATHOMU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YKMCIOBBIMHU IOCJIEAOBATEILHOCTIMU, B TOM
YUCIIE 3a/l1a4u U3 PEAbHOM JKU3HU (C MCIOJIb30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecxue 0GpazoBaTeIbHbIC
padoThI padoThI pecypebi
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 3 bu6mmoreka [IOK
qyuca https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AJIre0panieckue BLIpakeHHA 27 3 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 YPABHEHM 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopaunate! u rpaduk. dyHKim 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
5 Tosropenne n 0bobmennue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

9 KUIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne = HaummeHoBaHme
n/ a3/1eJI0B U TeM B K I (1 ppoBnic)
|Y OIl ) cer 0HTp60JIbH palc;mleuc 00pazoBaTebHbIE
1 NnporpaMmMbI 0 bl€ PA0OTHI e padoThl pecypebl
4
B;/IISJ;C‘;HHH bubnuorexa [JOK
1 o ' 9 2 https://m.edsoo.ru/7f419
JlelicTBUTENbHBIC 408
qucna -
YpaBHeHus U
HEpaBEHCTBA. bubnuoreka [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
MepEeMEHHON
v
Vpasies buSorera LIOK
3 P ' 14 2 https://m.eds00.ru/7f419
Cucrembl 408
ypaBHEHUH —
VYpaBHeHMs U bubnuoreka [IOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtaa do8
bu6mmoreka [JOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
YUucoBkie bu6mmoreka [JOK
6 MOCIIeI0BaTEeIHLHOC 15 2 https://m.edsoo.ru/7f419
TH dos
IT
060(136TI(1)111)3 i;l/llze’ bu6numoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTEeMaTH3aIus 408
3HAaHUU T
OBIIEE KOJIMYECTBO
YACOB IIO 102 10 0

I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
aara
KonuyecTBo yacos
‘:}"H Tema ypoka
Beero KonTpoJabHble
padoTsI
1 [TonsATHE panFOHATLHOTO YHCIa 1
2 PanumonannHble ynciia 1
3 UmcioBbie BBIPAXKEHHUS 1
4 UrcnoBble BRIpaXKEHUS 1
5 BripakeHus ¢ mepeMeHHBIMH 1
6 BripaxkeHus ¢ mepeMeHHBIMA 1
7 CpaBHeHHE pallMOHATBHBIX YHCEI 1
8 BxonHoii cpe3 1 1
9 CpaBHeHre 3HaYSHUH BBIPaKEHHH 1
10 YMHOKEHHUE U JIeJIEHUE 1
palMOHATIBHBIX YHCET
11 CBoiicTBa nelicTBUI HaJl YHCIaMH 1
12 ToxnectBa. ToXIECTBEHHBIE 1
peoOpa3oBaHMsl BEIPaXKEHUN
13 ToxnectBa. ToXIECTBEHHBIE 1
peoOpa3oBaHMsl BEIPaXKEHUN
14 {(OHTpOJ‘IBHaSI pabora Nel mo Teme 1 1
Pannonansueie yncia"
15 YpaBHEHHE U €r0 KOPHU 1
16 JInueiinoe }f'paBHeHHe C OJIHOU 1
MIepeMEeHHO
17 JIuneitHoe YPaBHEHHE C OJIHOM 1
MIepEeMEeHHOI
18 Pewenne 3371 C IOMOIIBIO 1
ypaBHEHUH
19 Pewenne 3371 C IOMOIIBIO 1
ypaBHEHUH
20 Dopmysl 1
21 Konrtponbnas padora Ne2 o teme 1 1
"YpaBHeHHs ¢ OAHON IepeMEHHOMN"
22 UrcnoBble NPOMEKYTKH 1
23 Uro takoe (HyHKUUs 1
24 Brruncnenne 3Ha9eHUN QYHKIHM 110 1
dbopmyne
o5 Brruucnenue 3HaueHmit GyHKIUH 11O 1
dbopmyne
26 I'paduk dynkIIMN 1
27 [Ipsimast mponopLiMOHAIBHOCTE U €6 1

rpaduk




[Ipsimast mpormopIIMOHAaTFHOCTE U €8

28 1
rpadux

29 Jluneiinas ¢ynkuus u e€ rpaduk 1

30 Jluneiinas ¢ynkuus u e€ rpaduk 1

31 3amanne QyHKINN HECKOIBKUMHU 1
dbopmynamu

32 :KOHfPOHLHaHpa6OTa}@3IH) 1
teme" OyHkun"

33 OrnpenenexHue CTENCHH C 1
HaTypallbHbIM TTOKa3aTeleM

34 VYMHOXEHUE U NeJIEHUE CTeNeHEN 1

35 YMHOXEHHE U JIeJICHHE CTeIIeHEeH 1

36 Bo3BeneHue B cTereHb 1
MIPOU3BEICHUS M CTCIICHH

37 Bo3BeneHue B cTeneHb 1
MIPOM3BEICHUS U CTETICHH

38 [IpomexyTouHasi KOHTPOJIbHAS 1
pabota

39 OpmHOYIIEH U €T0 CTaHJAPTHBIA BU 1

40 YMHOXKEHHE OTHOUJICHOB. 1
BosBenenune oqHOUICHA B CTENEHD

a1 YMHOXEHHE OTHOUICHOB. 1
Bo3Benenue ogHouIeHA B CTENEHD

42 OyHKIMU y = X2 1y = X3 U ux 1
rpaduKu

43 OyHKIMN Yy = X2 1y = X3 U UX 1
rpaduKu

44 O TPOCTHIX U COCTABHBIX YHUCIIAX 1
Kontponbshas pabota Ne4 o Teme

45 "CremneHp ¢ HaTypalbHBIM 1
rnokaszareyem"

46 MHorousieH u ero CTaHAApTHBIN BU]L 1

47 ClI0KEHHE U BRIUUTAHUE 1
MHOTOYJICHOB

48 Cro>keHHE W BEIYUTAHHE 1
MHOTOYJICHOB

49 Cro>keHHE W BEIYMTAHHE 1
MHOT'O4JIEHOB

50 YMHOXEeHHE OHOYJIEHA Ha 1
MHOTOYJIEH

51 YMHOKEeHHE OHOYJIEHA Ha 1
MHOTOYJICH

52 YMHOXKEHHE OIHOUJIEHA Ha 1
MHOTOYJICH

53 BriHeceHHe 001Iero MHOKHTEIS 32 1
CKOOKH

54 BriHeceHHe 001Iero MHOKHTEIIS 32 1

CKOOKH




Briaecenne o0111ero MHOKHUTEIS 3a

55 1

CKOOKH
KonTponbHas paboraNe5 no teme: "

56 Cymma, pa3HOCTh MHOT'OUYICHOB"

57 YMHOXXEeHHEe MHOTOWIeHa Ha 1
MHOTOYJIEH

58 YMHOXXEeHHEe MHOTOWIeHa Ha 1
MHOTOYJIEH

59 VYMHOXXeHHEe MHOTOWIeHa Ha 1
MHOTOWIEH

60 Pasznosxenne MHOTO4IeHA Ha 1
MHOHUTEJIN CIIOCOOOM IPYIITHPOBKH

61 Pasznosxkenne MHOTOWIECHA Ha 1
MHOXHTENH CIIOCOOOM IPYMITUPOBKU

62 JlenenHue ¢ OCTaTKOM 1

63 JleneHue ¢ OCTaTKOM 1
Kontponbnas padota Ne 6 o

64 " n 1
Teme"MHOTrouJIeHbI

65 Bo3Benenue B kBajpar u B Ky0 1
CYMMBI ¥ Pa3HOCTH JIBYX BBIPOIKCHHI

66 Bo3Benenue B kBazpat u B Ky0 1
CYMMBI ¥ Pa3HOCTH JIBYX BBIPOIKCHHIN
Pasnoxxenve Ha MHOXXHUTENH C

67 MTOMOIIBIO POPMYIT KBaJIpaTa CyMMBI 1
Y KBaJ[para pa3sHOCTH
Paznoskenne Ha MHOKHUTEIIH C

68 MTOMOIIBIO POPMYJT KBaJIpaTa CyMMBbI 1
Y KBaJIpaTa pa3sHOCTH
Pasnoxxenve Ha MHOXXHUTENH C

69 TTOMOIIIBIO OPMYIT KBaipaTa CyMMBI 1
M KBaJ[para pasHOCTH

70 YMHOXEHHUE PAa3HOCTHU ABYX 1
BBIP@KCHHUI HA UX CYMMY

71 YMHOXKEHUE Pa3HOCTHU JIBYX 1
BBIP2KEHHI HA UX CYMMY

72 Pasnoxenue pasHoCcTH KBaApaTOB Ha 1
MHOXKUTEIHN

73 Pasnoxxenue pa3HOCTH KBapaToOB Ha 1
MHOXKUTEIHN

74 PaznoxxeHne Ha MHOKUTEIIN CYMMBI 1
U pa3HOCTH KyOOB
Kontponbnas padora Ne7 mo Teme :

75 «DopMyJIBl COKpAIIEHHOTO
YMHOKCHHS"

76 [IpeoOpazoBaHue METOTO BEIPAKCHUS 1
B MHOTOYJIEH

77 [IpeoOpazoBaHue METOTO BEIPAKCHHUS 1




B MHOTO4JICH
[Ipumenenne pa3TuYHBIX CIOCO00B

78 1
JUTSL Pa3JIOKCHUS HA MHOXKHUTEITH

79 [Ipumenenune pa3nu4HbIX crocoOoB 1
JUTSL Pa3JIOKCHUSI HA MHOXKHUTEITH

80 [Ipumenenune pa3nu4HbIX crocoOoB 1
JUTSL Pa3JIOKCHUSI HA MHOXKHUTEITH

81 Bo3Benenue nBydsicHa B CTEIICHD 1
Kontponbnas padora Ne§

82 "[IpeobpazoBanue BHIpaKEHHIA" 1

83 JIuneliHOe ypaBHEHUE C ABYMS 1
MEPEMEHHBIMH

84 I'padvik nuHEHHOTO YpaBHEHUS C 1
JBYMSI TIEPEMEHHBIMH

85 I'paduk nuHEHHOTO YpaBHEHHUS C 1
JIBYMSI IIEPEMEHHBIMH

86 CucremMbl TMHEWHBIX YpaBHEHUH C 1
JIBYMSI IEPEMEHHBIMH

87 Cucrembl TMHEWHBIX YpaBHEHUH C 1
JIBYMSI IEPEMEHHBIMH

88 Cr1oco0 10ICTaHOBKHA 1

89 Crioco0 noicTaHOBKH 1

90 Crioco0 noicTaHOBKH 1

91 Crioco0 croxeHust 1

92 Crioco0 croxeHust 1

93 Crroco0 croxxeHust 1

94 Perirenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1
ypaBHEHUI

95 Penrenue 3a1a4u ¢ MOMOIIBIO CUCTEM 1
YpaBHEHUH

9% Penrenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YpaBHEHUH
KonTponbras pabora Ne9 mo

97 Teme" CUCTeMBI TUHEHHBIX 1
ypaBHeHUl"
[ToBTOpEeHNE OCHOBHBIX MOHATHIA U

98 METOJIOB Kypca 7 Kiacca, 00001eH1e 1
3HAHUU

99 Hrorosasi KOHTpoJIbHAs padoTa 1
[ToBTOpEHKME OCHOBHBIX MOHATHIA 1

100 METO/IOB Kypca 7 Kiacca, 00001eHre 1
3HAHUI
[ToBTOpEeHNE OCHOBHBIX TOHATHIA U

101 METOAOB Kypca 7 Kiacca, 00001eHne 1
3HaHUI
IToBTOpEHME OCHOBHBIX MOHATUN U

102 METO/IOB Kypca 7 Kiacca, 00001eHre 1

3HAHUN




OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 10
9 KJIACC
KoanyecTBO 4acoB
N Tema ypoka K Aara
n/n P Bcero OHTPOILHBIE U3y4YeHUst
padoThI
ParnronanesHble yncia, HppalioHaIbHbIE
1 YHClIa, KOHEYHbIE K OCCKOHEUHBIC 1 2.09
JeCATUYHBIC IpOOH
MHOXECTBO JCHUCTBUTCIBLHBIX YHCEIT,;
2 JeMCTBUTEIbHBIEC YHCIIa KaK OECKOHEUHBIE 1 4.09
JEeCSITHIHBIC IPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBHE
3 MEXTy MHOXKECTBOM JIeHCTBUTEIIHHBIX 1 6.09
YHCET U MHOXKECTBOM TOUYEK '
KOOPAMHATHOHN IPSIMOU
CpaBHeHHE JCHCTBUTENBHBIX YHCET,
4 apudmeTndeckue qecTBUs C 1 9.09
JIeHCTBUTEIbHBIMU YUCIIAMH
5 CpaBHEHME JEIUCTBUTENBHBIX YHCET 1 11.09
6 [TpubnmxEnHoe 3HaYeHNE BETMYUHBI, 1 13.09
TOYHOCTH MTPHOJIMKEHUSI
7 OxpyrieHue gucen 1 16.09
8 Konrtponbhas padoraNel (BxoaHOi 1 1 18.09
KOHTPOJIb)
9 Pa3mepnl 00BEKTOB OKPYKAFOIIET0 MUPA 1 20.09
10 [TpakTHKO-OpUEHTHPOBAHHEIE 3a/1a4H 1 23.09
11 [TpakTHKO-OpUEHTHPOBAHHEIE 3a/1a4H 1 25.09
12 TO:lHOCTI) npeAcTaBICHUs 1 2709
JIeCTBUTEIIHHBIX YUCEI
13 KonTponbphas gaGOTaNQ 2no Teme: "Yucna 1 1 30.09
W BBIYHCIICHUS
14 CBoiiCcTBa YETHOCTH M HEYETHOCTH 1 2.10
15 CBoiicTBa YETHOCTH M HEUETHOCTU 1 410
dbyaKIIHI
16 CBoiicTBa YETHOCTH ¥ HEUETHOCTH 1 710
dbyaKIHIHA
S x4+
17 I'padukn q;yHIiuHI/I. z kx,y=kx +b, 1 9.10
y:k/X, Y=X5, y=VX, y_|X|
P x4+
18 I'paduku q;yHIiuHI/I. Z kx,y=kx +b, 1 11.10
y:k/X, Y=X5, y=VX, y_|X|
I — Ky +
19 I'paduxu (1)3yHIiI_II/II/I. Z kx,y =kx +D, 1 14.10
y:k/X, Y=X5, y=VX, y_|X|
20 KBaE[paTPI‘{HaSI ¢ynkuus, e€ rpaduk u 1 16.10
CBOHWCTBa
21 KBagpatnunas ¢pynkuus, e€ rpadhuk u 1 18.10




CBOMCTBa
KBanparnunas Qynkuus, e€ rpaduk u

22 5 1 21.10
CBOICTBa
23 [Tapabona, KOOpAWHATHI BEPIINHEI 1 93.10
napadoibl, 0Cb CAMMETPUH apaboIIbI '
o4 [TocTpoenne rpaduka KBaApaTHIHOM 1 2510
GbyHKIIH '
o5 [TocTpoenue rpaduka KBaApaTHIHOM 1
GbyHKIIIH
2 [Toctpoenne rpaduka KBaapaTUIHOMN 1
GbyHKIIH
27 Hpobuo-nuHeitHas QyHKIUSL 1
28 JpobHo-nuHeitHas QyHKIUSA 1
29 Konrtponbnas padota Ne3 mo teme 1
"®yHkuun"
30 Llenoe ypaBHEeHHE U €TO KOPHH 1
31 KBagpatHoe ypaBHeHue. Pemenue 1
YpaBHEHUH, CBOISIIMXCS K KBaAPATHBIM
32 bukBagpaTHbIe ypaBHEHHS 1
33 Pemenue npoOHO-paniioHAIBHBIX 1
YpaBHEHUI
34 Pemenue nqpoOHO-paiioHATIBHBIX 1
YpaBHEHUH
35 Pemienue TekCTOBBIX 3a1a4 1
anredpandaecKuM METOJOM
36 Pelrenne TEKCTOBBIX 3a1a4 1
anredpandaecKuM METOJIOM
37 Kontponbnas paboraNed mo teme" 1
Ypasuenue"
38 KBajpaTHbIe HepaBEeHCTBA M UX PELICHUE 1
39 KBajpaTHbIe HEpaBEHCTBA M UX PEIICHUE 1
40 Penienue HepaBeHCTB METOJIOM 1
WHTEPBAJIOB
41 KBagpaTHble HEpaBEHCTBA U UX PELIECHUE 1
42 HexoTtopbie mpreMbl pelrieHus meibix 1
ypaBHEHUI
43 KonTponbras pabora Ne5 mo teme 1
"Hepasencta"
44 VYpaBHEeHHE C IBYMS IEPEMEHHBIMH U €TO 1
rpaduk
45 VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €TO 1
rpaduk
46 Cucrema IByX TMHEHHBIX YpaBHEHUH C 1
JBYMSI IEPEMEHHBIMU U €€ pelleHue
47 Cucrema IByX JTUHEHHBIX YPaBHEHHH C 1
JBYMSI IEPEMEHHBIMU U €€ pelleHue
48 Cucrema IByX JTUHEHHBIX YPaBHEHHH C 1

ABYMs IICPEMCHHBIMU U eé pCIICHUC




Cucrema IByX THHEHHBIX YPaBHEHUH C

49 JBYMSI IEPEMEHHBIMH U €€ pelieHue
Pemenue cuctem AByX ypaBHEHUH, OAHO

50 13 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOpOH CTENEeHU
Pewienne cucteM ABYX YypaBHEHHH, OTHO

51 13 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOpPOM CTEMEHU
Pemenue cuctem AByX ypaBHEHUH, OAHO

52 13 KOTOPBIX JINHEWHOE, a IPYroe —
BTOPOH CTENEHU
Pewienue cucteM ABYX ypaBHEHHN, OTHO

53 13 KOTOPBIX JIMHEIHOE, a pyroe —
BTOpOM CTENEHU

54 Fpa(bnqecicasl MHTEpIPETas CHCTEMBI
ypaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU

55 Perrenue TeKCTOBBIX 3a1a4
anredpanveckuM Crocooom

56 Perrenue TeKCTOBBIX 3a1a4
anredpandeckuM criocoOoM

57 HepasencTBa ¢ 1ByMsl mepeMEeHHBIMU

58 HepaseHctBa ¢ 1ByMsi mepeMEHHBIMH
I'paduueckast vHTEpHIpeTAIHS HEPABSHCTB

59 Y CUCTEM HEPaBEHCTB C JIByMs
MepeMEeHHBIMH

60 Cucrembl JII:IHeI?IHLIX HEPaBEHCTB C OJTHOM
MIEPEMEHHOM U UX peleHne

61 Cucrembl JII:IHeI?IHLIX HEPaBEHCTB C OJTHOM
MIEPEMEHHOM U UX pelleHne

62 Cucremsl .HI:IHCI71HBIX HEPAaBEHCTB C OJTHOM
MIEPEMEHHOM U UX peleHne

63 CucremMbl HEPaBEHCTB C IBYMS
MepEMEHHBIMU

64 CucremMbl HEpPaBEHCTB C JBYMS
MepEMEHHBIMU
I'paduueckast nuHTEpHIpETALMS HEPABSHCTB

65 U CUCTEM HEPABEHCTB C IByMs
NepeMEHHBIMU
HekoTopsie preMsI pemeHus CHCTEM

66 YpaBHEHUH BTOPOU CTETIEHH C JIBYMsI
MepEMEHHBIMU

67 HeKOTopbie MPHEMBI PELEHHS CHCTEM
ypaBHEHUH BTOPOH CTEIICHH
HekoTopsle preMsl pemeHus CucTeM

68 YpaBHEHUI BTOPOU CTEIEHHU C IBYMS
MepeMEeHHBIMH

69 'I'<OHTp0JII>Ha}I pa60Tag\I96 10 TeMe

Cucremsl ypaBHEHH"
70 [ToHsITHE YHCITIOBOM MOCIENOBATENBHOCTH
71 3amaHue mocieI0BaTeIbHOCTH




pexyppeHTHO# popmynoit u hopmyoii n-
ro 4JieHa

72
73

Apudmernueckas mporpeccust

dopmMysiel n-TO wiieHa apuhMETHIECKON
porpeccuu

74

DopmMyIbl apupMETHIECKON MPOTPEeCcCHit
CyMMBI [IEPBBIX N YJICHOB

75

DopmMyIbl apupMETHIECKON MPOTPECCHiA,
CYMMBI IIEPBBIX N WICHOB

76

77
78
79

80

®opmysl apuhMeTHIECKOH TPOTpeccui,
CYMMBI IIEPBBIX N WICHOB

KonTponbHas paboraNe7 mo Teme:
Apudmernyeckas nporpeccus”

['eomeTpuyeckas mporpeccuu

@opMyIIbl N-TO YWIEHA FEOMETPUUECKOM
HpOrpeccuit

®opMyIa n-ro WieHa FreOMETPUIECKOM
MIPOrpeccCUuu

81

®opmyJia CyMMbI YIEHOB
FEOMETPUUYECKOMN TIPOrpeccruu

82

@opMyIia CyMMBI YJIEHOB
reOMETPUUYECKON MPOrpeccuu

83

MeTto1 MaTeMaTHYECKOW UHTYKIIUU

84

Kontponbhas pabora Ne8mo Teme
"YucnoBble NOCIEN0BATEIILHOCTH"

85

[ToBTOpenwue, obo0IIEeHNE U
CHCTeMaTH3allus 3HaHWH. 3aITnCh,
CpaBHEHME, ICUCTBUS C
JIEMCTBUTEILHBIMYI YHCJIAMH, YHCIIOBAs
psiMast

86

87

[ToBTOpenwue, obo0IIeHNE U
cucremarusanus 3HaHui. [IporeHTsl,
OTHOILIEHUSI, TPOITOPIIUU

[ToBTOpenue, 0600MICHNE U
cucreMaru3aiius 3Hanui. OKpyrieHue,
pUOJIVbKEHUE, OIICHKA

88

[loBTOpenwue, o0o0IICHNE U
cucTeMaTu3alus 3Hanui. Penrenne
TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
crocobom

89

[ToBTOpenue, 0600IMICHNE U
cucTeMaTu3aius 3Hanui. Penrenne
TEKCTOBBIX 33/1a4 apUPMETHUECKUM
crocodbom

90

[ToBTOpenme, 0600IMICHNE U
cucTeMaTu3anus 3HaHui. Penrenne
TEKCTOBBIX 33/1a4 apUPMETHICCKAM
CII0cOO0M

91

[MoBTOpenwue, o0o0IICHNE U
CHUCTeMaTHu3alus 3HaHUH.




[IpeobpazoBaHne anredpandecKux
BBIPXKCHHIA, JIOMTYCTUMbBIC 3HAUCHUS

92

93

94

[ToBTOpenue, o6obIICHNE 1
cHCTeMaTH3allHsl 3HAHUIA.
[IpeobpazoBanne anredpandecKux
BBIPAXKCHUIA, IOMTYCTHUMbIC 3HAUCHHS

[ToBTOpEeHme, 0600IMICHNE 1
CUCTEMAaTH3alUs 3HAHUM,
[IpeoOpa3zoBanue anredpanuecKux
BBIPKCHU, JIOTYCTUMBIC 3HAYCHHUS

[ToBTOpenwue, obo0IeHNE U
CHUCTEMaTHU3aLINsI 3HAHUI.
[IpeoOpaszoBanue anredpanaecKux
BBIpa)KCHHIA, JIOMYCTUMBIC 3HAYCHHUS

95

Htorosast KOHTpoJIbHAs padoTa

96

97

98

99

[TorTOpeHue, 0000IICHHE U
cucTeMaTu3auus 3HaHuil. OyHKIUU:
MTOCTPOCHNE, CBONCTBA H3yUCHHBIX
GyHKITHI

[TorTOpenue, 00o0IICHHE U
cuctemMaTu3alus 3HaHui. OyHKIUY:
MTOCTPOCHUE, CBONCTBA H3yYSHHBIX
GhyHKIHIA

[ToBTOpenwue, obo0IIEeHNE U
cuctemMaTu3alus 3HaHui. OyHKIUY:
IIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX
hyHKIHIA

[ToBTOpenwue, obo0IIeHNE U
cucTeMartu3aius 3HaHui. OyHKIWu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
GyHKITHIA

100

101

[ToBTOpenue, 0600MIeHNE U
cucteMaru3ainus 3Hanuit. I'padudeckoe
pelieHre YpaBHEHHIA U UX CUCTEM
[loBTOpenwue, o0o0IICHNE U
cucteMaTtu3anus 3HaHu#. [ padudeckoe
peuIeHUE YPAaBHEHUH U UX CUCTEM

102

O000111eHME U CUCTEMATU3ALIUA 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102

10







