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MOSICHUTEJIBHAS 3AITUCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

PaGouast mporpamma 1o yue6HOMY Kypcy "Anredpa" mis oOydaromuxcst 8 KiiaccoB pazpadoTaHa
Ha ocHoBe DeiepaibHOro rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAAPTa OCHOBHOT'O OOIIIEr0
00pa3oBaHUs ¢ Y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, IPEABSIBIAEMbIX K MATEMaTHUECKOMY
00pa3oBaHMIO, U TPAAULUI POCCUIICKOTO 00pa30BaHMsl, KOTOPBIE 00ECIEUNBAIOT OBJIAICHHE KIIIOYEBBIMH
KOMITETCHIMSIMHU, COCTABIISIOIIMMI OCHOBY JUISl HEIIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHSA, a TAKKE
[IEJIOCTHOCTH OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS O0ydaromuxcs. B
porpaMMe y4TeHBI HJICH U TOJI0KeHUsT KoHIenuu pa3BUTHs MaTeMaTH4ecKoro 00pa3oBaHus B
Poccwiickoit @eneparuu. B anoxy nudpoBoii TpaHchopMaiuu Bcex chep Y4eI0BEYSCKOM eI TEIIbHOCTH
HEBO3MOYKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHIECKON
MOJITOTOBKH. YK€ B IIIKOJIE MaTEMaTHKa CITY>KUT OMOPHBIM IPEAMETOM ISl U3YUYCHHS CMEKHBIX
JMCLUITIMH, a TIOCIIE IIKOJIBI PealbHON HEOOXOAMMOCTBHIO CTAHOBHUTCS HENPEPHIBHOE 00pa30oBaHME, YTO
TpeOyeT MOIHOIEHHOM 0a30BO 001Ie00pa30BaTEIBLHOM MOATOTOBKH, B TOM YHCIIE 1 MATEMAaTHICCKOM.

3710 00YCIOBICHO TEM, UYTO B HAIIIW JHU PACTET YUCIIO MPodeccuil, CBA3aHHBIX C
HETIOCPE/ICTBEHHBIM ITPUMEHEHHEM MAaTEMaTUKU: U B chepe SIKOHOMUKH, ¥ B OM3HECE, U B
TEXHOJIOTHYECKUX 00JIacTAX, U IaXKe B TYMaHUTapHBIX cepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, JUIS
KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh 3HAYUMBIM IIPEAMETOM, PACIINPSIETCS.

[IpakTHyeckas MoJe3HOCTh MATEMATUKH 00YCIIOBIICHA TEM, YTO €€ IPEIMETOM SIBIISTIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPBI HALLIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJTMYECTBEHHbIC
OTHOIICHHS OT MPOCTEUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JIOCTATOYHO CIIOKHBIX,
HEOOXOMMBIX JUISl Pa3BUTHS HAYYHBIX U IPHUKJIATHBIX HJIeH. be3 KOHKpeTHBIX MaTeMaTH4ecKuX 3HaHUH
3aTpyAHEHO MOHWMaHKE MPUHITUIIOB YCTPOICTBA U MCIIOJIL30BAHMSI COBPEMEHHOM TEXHUKHU, BOCIIPUATHE
Y MHTEPIIPETaIHS
pa3sHoo0pa3Hoi COMaNTbHON, SKOHOMUYECKOH, MOTUTHYECKONW HHPOpMALUH, ManodPeKTHBHA
MIOBCETHEBHAS TIPAKTHYECKast IeATeIbHOCTh. KakIoMy 4enoBeKy B CBOEH JKHU3HH MPUXOIUTCS
BBITIOJIHATE PACUETHI M COCTABIIATH aITOPUTMBI, HAXOAUTh M IPUMEHATH (POPMYJIBI, BIAJCTh
NPaKTHYECKUMU IPHEMaMU TEOMETPHUECKUX U3MEPEHHI U MTOCTPOCHUH, YNTaTh HH(OPMALHIO,
MIPEJICTaBICHHYIO B BHJIE Ta0JUII, THArpaMM U rpa)uKoB, )KUTh B YCIOBHIX HEOTPEACTIEHHOCTH U
MOHUMAaTh BEPOATHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

OMHOBpEMEHHO C pacuImpeHreM chep IpUMEHEHNUs MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooiee
Ba)KHBIM CTAHOBUTCSI MaTEMAaTUYECKUH CTHIIb MBIIIJICHUS, TIPOSIBIISIOLINICS B ONpeaeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporiecce n3y4eHus: MaTeMaTHKH B apceHall MPUEMOB U METOJIOB MBIIIUICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOUYAOTCS MHAYKIUS U JIeTyKIHs, 0000IIeHnEe U KOHKPETU3aIHs,
aHaJIu3 U CUHTE3, KIaccuuKaiys U cucTemMaTu3aius, abctparupoBanue v aHanorus. O0beKThI
MaTeMaTHYECKUX YMO3aKIIOUeHUH, TpaBuiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHHU3M JIOTHYECKUX
MIOCTPOEHU, CIOCOOCTBYIOT BBIPAOOTKE YMEHMS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBaTh
CYXJIEHUsI, TEM CaMbIM Pa3BUBAIOT JOIMUYECKOE MbIIIEHHE. Beayias posib NpuHaAIeKUT MaTeMaTuKe U
B (DOPMHUPOBAHNUH AITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS M BOCITUTAHUN YMEHUH JIEHCTBOBATH 110
3aJJaHHBIM aJITOPUTMAaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporiecce pemenus
3a71a4 — OCHOBOM y4eOHOI esTENFHOCTH Ha YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TAK)KE TBOPUECKAS H
MPUKIIAHAS CTOPOHBI MBIIIIJICHHUS.

OOydenune MaTemMaTuKe Aa€T BO3MOKHOCTh Pa3BUBATh Y 00YUAIONIMXCS TOUYHYIO, PAIMOHATBHYIO
MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Hanboee MOAXOIAIINE A3bIKOBbIE, CAMBOJIMYECKHUE,
rpaduYecKre CpeIcTBa ISl BRIPAKCHUS CYXKICHUH U HATIISITHOTO WX MPEICTABICHHS.

Heo6x0oauMbpIM KOMIIOHEHTOM 001IIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISETCS 0011ee
3HaKOMCTBO

C METOJJaMH MTO3HAHUA AEUCTBUTEILHOCTH, IPECTABICHNE O IPEAMETE U METOJaX MaTeMaTHKH, UX
OTJIMYHUI OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX TPAMEHEHHSI
MaTEeMaTHKH JIJIsl peIlieH s HayYHbIX U NPUKJIaJHBIX 3a1a4. Takum oOpa3oM, MaTeMaTndeckoe
o0Opa3oBaHKe BHOCUT CBOM BKJIaJ] B pOpMUPOBaHUE OOIIEH KyIbTYphl UEJIOBEKA.



H3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET AICTETUYECKOMY BOCIMTAHUIO YEIOBEKa, TOHUMAaHHUIO
KpPacoThI M U3SIIECTBA MATEMATHUUECKUX PACCYKICHHUH, BOCIPUITHUIO TEOMETPHUECKUX (HOPM, YCBOCHHUIO
W€ CUMMETPUHU.

HEJN U3YUEHUS YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa SBISETCS OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ECIIeUNBAET U3YUEHHE IPYTHX
JUCLUIUINH, KaK €CTECTBEHHOHAYYHOTI'0, TaK U TYMaHUTAPHOI'O LIUKJIOB, €€ OCBOEHHUE HEOOXOIUMO IS
MIPOJOJKEHHsI 00pa30BaHus U B MOBCEIHEBHOM *KU3HU. PazBuTue y 00ydaromuxcsi Hay4HbIX
MPEJCTABICHUNA O MTPOUCXOKICHNUU U CYLTHOCTH alredpanyecKux abCTpaKImid, Criocobe OTpaskeHus
MaTeMaTHYeCKON HayKOH SIBJICHHUM U MPOLIECCOB B MPUPOJE U OOIIECTBE, PO MATEMAaTUYECKOTO
MO/JICIIMPOBAHMS B HAYYHOM TIO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS U Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX Ui aJJalTallud B COBPEMEHHOM LIU(PPOBOM
obmiectBe. M3ydeHne anreOpbl €cTeCTBEHHBIM 00pa3oM 00eCieunBaeT pa3BUTUE YMEHUS HAOII01aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTU MBIIUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JCHCTBHSI U BEIBOJIBI, (hOpMynHpoBaTh yTBepkaeHus1. OcBOCHUE
Kypca ainredpbl o0ecreurnBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUS 00y4YalonMXcs: OHU UCIIOIb3YIOT
JeNYKTUBHBIC U MHIYKTHBHBIC PACCYKIEHUS, 0000IICHHE U
KOHKpeTH3a1uio, abcTparupoBanue u ananoruto. O0ydyenue aiaredpe mpeanoiaraetT 3HauuTeIbHbIN
00BEM CAaMOCTOSITENILHON ACATEIBHOCTHA 00yJAIOIIUXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3aa4
€CTECTBEHHBIM 00pa30M SIBIISICTCS peanu3alieil 1esTeIbHOCTHOTO MPUHIINIA 00yUeHUsI.

B crpykrype nporpamMmsl yueOHOro Kypcea «Anredpa» 0CHOBHOM LIKOJIBI OCHOBHOE MECTO 3aHMMAIOT
COJIEp>KaTEIbHO-METOANYECKHEe TUHUH: «HUCla U BEIUUCICHUS»; «ANTreOpandecKkue BhIPaKEHUS»;
«YpaBHEHHS U HEpaBeHCTBAY; «DyHKIMKU». Kaxknas u3 aTux coepx’aTeabHO-METOIMYECKUX JTUHUN
pa3BHUBaeTCA Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa30M MeperieTasich U
B3aUMOJICHCTBYsI C IPYTMMHU €ro JUHUSIMH. B X0/1e n3ydenus kypca 00y4JarommumMcs IpUXOaUTCs
JIOTUYECKH PACCYK1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBA3U € 3TUM
11eJ1ec000pa3HO BKIIOYHUTH B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE
pa3esbl MaTeMaTH4eckoro 00pa3oBaHus U CIIOCOOCTBYIOIIME OBIAICHUI0 00Y4aIOIIUMUCS OCHOB
YHUBEPCAJIbHOTO MaTEMaTUYECKOIO sA3bIKa. TakuM 00pa3oM, MOKHO YTBEPKaTh, UTO CO/AEPKATEIBHON U
CTPYKTYPHOM OCOOEHHOCTBIO Kypca«Aredpay sIBISIETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue TuHUHN «HuCIa U BEIUUCICHUS CIIY)KMT OCHOBOM JJIsl JAJIbHEHIIIETO U3yUSHUS
MaTEMAaTHKH, CTIOCOOCTBYET Pa3BUTHUIO Y 00YYAIOIIMXCS JIOTHUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUS MOJIH30BaTHCS AITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTUIYECKUX HABBIKOB, HEOOXOIUMBIX
JUTSl IOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO € PAllMOHAIBHBIMU U
HppalMOHATILHBIMU YUCIIaMHU, (POPMUPOBAHUEM PEICTABICHUN O TEHCTBUTENLHOM UUCIIe. 3aBeplICHHE
OCBOEHHS YHMCIIOBOM JMHUU OTHECEHO K CTaplieMy 3Be€HY O0Iero oopa3oBaHHUsl.

CopepxaHue IByX alnredpandeckux JUHUN — «Anredpandeckue BhIpaKeHUsD» U «Y paBHEHUS U
HEPaBEHCTBA» COCOOCTBYET POPMHUPOBAHUIO Y OOYUAIOIIUXCS MATEMAaTUYECKOTO arnmapara,
HEO0OXOMMOTO /IS PEIICHUS 3a/1a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3aa4. B oCHOBHO# 1IKOJIe Y4eOHBIN MaTepral TPYNIUPYETCs BOKPYT pallMOHATBHBIX BBIPAKCHUIA.
Anrebpa JeMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH KaK SI3bIKa JJIs1 IOCTPOEHUSI MaTEMaTUYECKUX MOJIEIEH,
OTMCaHUs IPOIECCOB U ABIECHUI peanbHOro Mupa. B 3amaun o0ydueHus anredpe BXOIAT TaKKe
JalbHel1Iee pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHHSI, HEOOXOIUMOT0, B YACTHOCTH, /ISl OCBOCHHUS
Kypca nH()OPMATHKH, U OBIIJICHIE HaBbIKaMU JEeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue
CHUMBOJIbHBIX ()OpM BHOCHUT CBOM CHeU(PUUECKHUI BKJIAJ B pa3BUTHE BOOOPaKEHUS, CHOCOOHOCTEH K
MaTeMaTHueckoMy TBopuecTBy. Conepkanue QyHKIIMOHATHHO-TpaUIeCKOi TUHIH HAlIeJICHO Ha
MOJTyYeHHUE MIKOJIbHUKAMU 3HAaHUH 0 (PYHKITUAX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOW MOJIEIH JIJIsl OTTUCAHUS
U MCCJIEIOBAHUS Pa3HO 0Opa3HBIX MPOLIECCOB U SABJICHHUH B pupoe U obiecTse. M3yuenue sToro
MaTepuasa criocoOCTBYET Pa3BUTHIO Y 00YJarOIINXCs YMEHHUS UCIIOJIb30BaTh PAa3INYHbIE BHIPA3UTENbHbIE
CpEeJCTBa sI3bIKa MATEMAaTUKH —CIIOBECHBIE, CHMBOJIMYECKHE, TpadudecKie, BHOCUT BKJIA/I B
(hopMHUpOBaHKE MPECTABICHUN O PO MATEMATHKU B PA3BUTHU ITUBUIIU3AINH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yueOHOMY IUIaHY B 8 KJ1acce u3ydaercs y9eOHbINH Kypc «Anredpay, KOTOPBIA BKIIOYAET

CJIETyIOIIIME OCHOBHBIE pa3Jielibl coaepkanus: «Hucaa u BEIYUCICHUSY, «ANreOpanieckue



BBIPOKCHUS»,«Y paBHECHUSI U HEPABEHCTBaY, «DyHKIMM». YUeOHBIN IUIaH HAa U3YYCHHUE aJIreOphl B 8
KJ1accax OTBOJMT 3 yueOHbIX yaca B Hezento, 102 yueOHbIX yaca B TO/I.



COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"
Yuciia v BBIYMCIICHUSA

KBanparusiii kopens u3 yncina. [Tousatue 06 nppanuoHaisHOM ncie. JlecaTHuHbIe TPUOIIKEHUS
UppalMoHaNbHBIX uyncen. CBoicTBa apu(pMETHUECKUX KBAaIPATHBIX KOPHEH U UX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{eiCTBUTEIbHBIC YHCIIA.
Crenens C 1esbIM NIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKCh YHUCIA.
AnredpanyecKkue BbIpaskeHUs
KBagpatHblii TpEXUiIeH; pa3iokKeHNUEe KBaAPATHOIO TPEXUICHA HA MHOXKHUTEIH.
Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou. CliokeHre, BRBIYUTaHUE, YMHOXKEHHE,

JesieHre anredbpandeckux apooeil. ParmonanbHble BhIpaKeHHs U UX peoOpa3zoBaHHue.

YpaBHeHusi 1 HepaBeHCTBA

KBaaparHoe ypaBHeHHE, popMyIia KOpHEH KBaapaTHOro ypaBHeHuUs. Teopema Buera. Permenue
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiiimne qpoOHO-paliuoOHaIbHBIE YPABHEHMSL.

['padmyeckas uHTEpIpETALlUsl ypPAaBHEHUH C IBYMS IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHUH C IByMS
nepeMeHHbIMU. [IpuMepsl pelenns cucTeM HeTMHEWHBIX YPaBHEHUN € JBYMS IEPEMEHHBIMH.
Pemennie TeKCTOBBIX 33729 alNreOpandecKuM Criocooom.
UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM nepeMeHHOM. PaBHOCHMIIBHOCT HEPABEHCTB.
JluneiiHble HEpaBEHCTBA C OJJHON NepeMeHHON. CUCTEMBbI JINHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
DOyHKIUH

[MonsTre Gpyakuuu. O6IaCTh ONPEIEICHHUS] I MHOKECTBO 3HaUeHUH (GyHKIUU. CrIocoObI 3a1aHus
byHKIHi.

I'padux ¢pynkumu. Urenue cBoiictB ¢pyHkumu 1o e€ rpaduky. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaKoIIKX PeAIbHbIE IPOLIECCHI.

QOyHKIIMY, OMMCHIBAIOIIUE MPSIMYIO M OOPaTHYIO MPOMIOPLIUOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUN
y = X2, y=x3, y=Vx, y= Ixl.
I'paduueckoe penieHne ypaBHEHUN M CUCTEM YPaBHEHHH.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yaeOHOT0 Kypca «ANreOpb» TOJDKHO 00€CIIeunBaTh TIOCTHKEHUE HA YPOBHE OCHOBHOT'O OOIIIETO
o0pa3oBaHMs CIEAYIONINX JHYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO Kypca «Anredpay XapaKTepu3yroTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBIICHUEM HHTEPECA K MPOIIJIOMY U HACTOSIIEMY POCCUUCKON MAaTEeMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K TOCTHXKEHHUSIM POCCHICKIX MAaTEMAaTHUKOB M POCCUNCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTHKCHHH B IPYTUX HayKax W MPUKIATHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 0053aHHOCTEH IpakJaHUHA M pealTu3alliy ero Mpas, MPeICTaBICHHEM O
MaTEMaTHYECKUX OCHOBaX (PYHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, BJICHUI, IPOLIETYP IPaskJaHCKOTO
obmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTH MOPaJlb- HO-3THYECKHUX
MPUHIIMIIOB B ACSITEILHOCTH YU4EHOTO.

TpynoBoe BocnuTanme:

YCTaHOBKOM Ha aKTUBHOE yYacCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH,
OCO3HaHHMEM BaKHOCTH MAaTEMaTHYECKOT0 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU [T YCIICITHOM
npodeccuoHaNbHOM EeATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUIA;

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHIMBHUIYAILHON TpaeKTOpUH 00pa30BaHUS M KU3HECHHBIX TUIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTn4ecKoe BOCIUTAHME!

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4,
peIIeHHIA, pacCyXICHUI; YMEHUIO BUACTh MAaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT'O MO3HAHMS:

OpHEHTAIMEH B ACATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOBI U 00IIeCTBA, TOHUMAaHUEM MaTEeMAaTUYECKON HayKu Kak
ceprl 4eT0BEYECKON ACATEIBHOCTH, STAOB €€ Pa3BUTHS U 3HAUMMOCTH JUIS Pa3BUTHS [IUBUIIN3AINH;

OBJIaJICHUEM SI3BIKOM MaTEMAaTHKU U MaTeMaTHYECKOU KYIbTYpOi Kak CPeICTBOM MO3HAHUS MUPA;

OBJIQ/ICHUEM MTPOCTEHITMMH HABBIKAMHU MCCIIEIOBATEIHCKON JEATEIbHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBanme KyJabTypbl 310pOBbSI M IMOIUOHATBHOIO 0J1arONOJYyYHsI:

TOTOBHOCTBIO MTPUMEHSTh MaTEMAaTUIECKHE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBBS, BECHHS 3I0POBOTO
o0pasa KHU3HH (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHITHIA U OTJBIXA, peryisipHas pu3nueckas
aKTUBHOCT);

c(hOpMHPOBAHHOCTHIO HaBbIKa pe(IeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO ke MpaBa
JPYTOTro 4eJI0BeKa.

JKOJI0rH4YecKoe BOCIIUTAHNE:

OpHEHTAaIel Ha MPIMEHEHNE MAaTeMaTHIEeCKUX 3HAHUH JIJIsl pEIIEHUS 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY>KaroIlen cpe/pl, IITaHUPOBAHUS MOCTYIKOB U OIIEHKH X BO3MO>KHBIX MOCIEACTBUIA JUIS OKPYXKAIOIIeH
cpensl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJieM U MyTel uX pelieHusl.

JInuHOCTHBIE pe3yJabTaThl, 00ecneYnBaKOIINE ATANTANNIO 00YYAIOIIErocsi K U3MeHS I0IUMCSl
YCJIOBHAM COLMATBHOM M NPUPOAHOM Cpelbl:

— TOTOBHOCTHIO K JCWCTBUSM B YCIIOBHSX HEOTPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH



KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJIEH,
prOOpETaTh B COBMECTHOM NIEATEIIPHOCTH HOBBIC 3HAHWSI, HABBIKYA M KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

— Heo0X0JIMMOCThIO B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Kciie GOPMYIUPOBATH UIECH, TOHITHS,
TUIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH NE(UITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHIUMATH CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOyIOIIHi KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIlIeHUs U AeUCTBUA, (HOPMYIUPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbI YIeOHOTO Kypca «Aredpa» XapakTepu3yroTcs
OBJIAJICHUEM YHUBEPCANbHLIMU ROZHABAMETbHBIMU OClCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OeliCmeUsAMU U YHUBEPCATbHLIMU Pe2YIAMUGHBIMU OeUCMBUIMU.

1) Vuusepcanvuvie noznasamenshule deticmeaus obecneuusaom popmuposarue 6a308viX KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOUe20 MUPA,; NPUMEHEHUE T0SULECKUX,
UCC1e008amMenbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuetl).

Ba3oBble Jjornyeckue aeicTBHA:

— BBISBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKU MATEMAaTHICCKUX OOBEKTOB, TIOHSATHH,
OTHOIICHUN MEX]y MOHATUSAMU; (POPMYIUPOBATH OMPE/ICIICHUs TOHITUI; YCTaHABIIUBAThH CYIIECTBEHHBIN
MPU3HAK KJIacCH(PHUKALNU, OCHOBAHUS JUIsE 0000IIEHNS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;
— BOCHPHUHUMATh, GOPMYIUPOBATH U MPEOOPA30OBHIBATH CY)KJICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIBHBIC,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

— BBISIBJISTh MAaTEMaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U TPOTUBOpEUHs B PaKTaxX, JaHHbIX,
HAOJIIOICHUSX U YTBEPKACHUSIX; TIPEJIaraTh KPUTCPUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUUIA;
— JIeN1aTh BBIBOJIBI C UCIOJIb30BAHNEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

— pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIpsIMbIEe U OT IPOTHUBHOTO), IPOBOAUTD
CaMOCTOSITEITFHO HECIIOKHBIE JIOKA3aTeNIbCTBA MATEMATHIECKUX (PAaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh cioco0 pelieHus: yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEILIEHUS, BBIOMPAThH
HaunboJee MOAXOJAIMNN ¢ yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nucciegoBaTebcKue 1eHCTBUS:

— HCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUN HHCTPYMEHT NO3HAHUS; JOPMYTUPOBATH BOTIPOCHI,
(buKcupyroIre MPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSTENIFHO YCTaHABIMBATH HICKOMOE U JIaHHOE,
(GbopMHPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

— TPOBOJUTH MO CAMOCTOSTEIEHO COCTABJICHHOMY IIJIaHY HECJTIOXKHBIN SKCIIEPUMEHT, HEOOIIbIIIOe
HCCIIEIOBaHKE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEN 00bEKTOB
MEXy CO00i;

— €aMoOCTOSITENbHO (OPMYIHUPOBATH 0000IIEHNUS ¥ BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO



HaOJI0/IeHNs, HCCIIEI0BAHNUS, OLICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I1IeHMI;
— MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIBUTATD MIPEANOIOKEHHS O €r0 Pa3BUTUU
B HOBBIX yCJIOBUSIX.
PabGora ¢ undopmanmeii:
— BBIABIATH HEJJOCTATOYHOCTh U M30BITOYHOCTh MHPOPMALIUH, TAHHBIX, HEOOXOMMBIX JJISI PEIICHUS
3a/lauu;
— BBIOUpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB
u GhopM IpeCTaBICHNUS;
— BBIOUpATH GOpMY MpeacTaBieHUs] HHYOPMAIH U WIUTFOCTPUPOBATH PEIIaeMbIe 3a7a4l CXEMaMH,
auarpaMMaMu, HHOM rpadukoil 1 MX KOMOMHALMSIMH,
— OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO KPUTEPHSIM, TPEATOKECHHBIM YUUTEIIEM HITH
c(OpMYyIUPOBAHHBIM CAMOCTOATEIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE Oelicus 00ecneuusaom chopmupo8aHHOCmy COYUATLHBIX
HABbIKOG 00YYAIOUUXCAL.
OO01menmne:
— BOCIIPHHUMATH U (POPMYITHPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBHSIMHU U IIETSIMH OOLICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJIyYCHHBIH Pe3yIbTaT;
— B X0/JIe 00CYXKIEeHHsI 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI, IPOOIEMBI, PelIaeMOii
3aJ]auu, BRICKA3bIBATh UJICH, HAIICIIEHHBIC HA MTOUCK PEIICHHS; COTIOCTABIISTh CBOH CYXK/ICHUS C
CYXJACHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy»KMBaTh PAa3IMYUE U CXOJCTBO MO3UILIUHN; B KOPPEKTHOM
bopme hopMynupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
— TMPEACTaBJIATh Pe3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAaHUS, IPOCKTA; CAMOCTOSATEIHHO
BBIOMPATH (OpPMAT BBICTYIJICHHUS C YIETOM 3aJ1a4 IPE3EHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.
CoTpyannuecTBo:
— TIOHMMATh U MCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHON M WHAMBHIYAIBHON pabOTHI IPH peICHUH
y4eOHBIX MaTeMaTUYECKUX 3a/1aY;
— TPUHUMATH eNTb COBMECTHOM IEeSATETHHOCTH, TUIAHUPOBATh OPTaHNU3aIIUI0 COBMECTHOM padoTHI,
pacrpenienaTh Buabl paboT, J0roBapUBaThCs, 00CYKAATh MPOLIECC U pe3ybTaT paboThl; 0000I1aTh MHEHUS
HECKOIBKHX JIFOJIEH;
— Yy4acTBOBAaTbh B IPYMIOBBIX (popMax paboThl (00CYXk1eH!Us,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
p.);
— BBINOJIHATH CBOIO YaCTh pabOTHI M KOOPAWHUPOBATH CBOM JIEMCTBUS C JPYTUMH YI€HAMH KOMaH/Ibl;
— OILIEHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIHIA TPOAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

3) Vnuusepcanvhuvle pecynamuegnsie oeiicmsus obecneuusarom Gopmuposarue cmMvlCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanmusi:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4éTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJAJETh crioco0aMy caMOINPOBEPKH, CAMOKOHTPOJIS TIPOLIecca U Pe3ysbTaTa peleHsl MaTeMaTHIeCKOM
3a/1auu;

— MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PELIEHUH 3a]1a4H, BHOCUTh KOPPEKTHBBI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAalJICHHBIX OIINOOK, BHISIBICHHBIX TPYTHOCTEH;

— OILICHUBAaTbh COOTBETCTBUE PE3YyJIbTaTa AEATEILHOCTH IOCTaBICHHOM LIEJU U YCIIOBUSAM, OOBICHITh
MPUYMHBI JOCTHKEHUS WM HEIOCTHXKEHUS LEJIH, HAaXOAUTh OIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

MNPEIMETHBIE PE3YJBbTATHBI

OcBoenne yaeOHOTO Kypca «Anredpa» 8 Kiace JOMKHO 00eCIednBaTh TOCTHKEHUE CIISIYIOINX
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

Yuciia 1 BbIYMCICHUS

Hcnonp30BaTh HayalbHbIE IPEICTABICHHS O MHOYKECTBE I€HCTBUTENBHBIX YUCEI 1JI CPABHEHMS,
OKpPYTJICHUS M BBIYMCIICHUI; M300pakaTh ACHCTBUTEIbHBIC YHCTIA TOUKAMHU Ha KOOPIUHATHOM MPSMOH.

[IpumensTs noHsATHE apU(PMETUUECKOIO KBaIPATHOI'O KOPHSI; HAXOIUTh KBaJpAaTHbIE KOPHU, UCIIOJIb3YS
IIPU HEOOXOIMMOCTH KaJIbKYJISITOP; BBIIIOIHATH TPE0Opa30BaHus BEIPAXKEHUI, COAepPKAIIUX KBAApATHBIC
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucu O0MBIIMX M MAJBIX YHUCEN C TOMOIIBIO AECATUYHBIX JIpo0ei u creneneit uncna 10.
Auredpanyeckue BbIpasKeHUs

[TpyMeHsTh MOHATHE CTENEHU C LIEJIbIM MOKa3aTeNIeM, BBINOJIHATH IPE0OPa30BaHUS BbIPAKEHUH,
COJIEprKalMX CTENEHH C LEJIbIM [OKa3aTeJIEM.

BoInonHATh TOKAECTBEHHBIE MPEe00pa30BaHMsl pallMOHAIBLHBIX BHIPAXKEHHUI Ha OCHOBE MPABUI IEUCTBUN
Ha/I MHOTOWICHAMH U aNre0pandecKuMH JAPOOsMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3zoBaHus BbIpa)KEHUMN JJIs PELLIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKH, CMEXHbIX
IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHusi 1 HepaBeHCTBa

Pematp nuHelHbIE, KBapAaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMS, CBOASILIUECS K HUM, CHCTEMBI
JIBYX ypaBHEHUI C IBYMs IEpEMEHHBIMHU.

[TpoBOAMTH MpOCTENIINE NCCIIEOBAHUS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKux npeacTaBieHul (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUI pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoautp OT c10BECHON POPMYIUPOBKH 331a4u K €€ anreOpanyeckoil MOJENN ¢ IOMOIIbIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI YPAaBHEHUHN, HHTEPIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 3a7auu
ITOJIyYEHHBIN pe3yJIbTar.

[TpyMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH; PEIIATh JIMHEWHbIE HEPABEHCTBA C
OJIHOM MepeMEeHHON U X CUCTEMBI; 1aBaTh rpapuuecKyro WILTIOCTPALMIO MHOXKECTBA PEIIEHUH HEPABEHCTBA,
CHCTEMBI HEPABEHCTB.



DOyHKIUH
[Tonnmatp 1 UCTIOIB30BaTh PYHKIIMOHATbHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CUMBOJINYECKHE 0003HAYCHMUS);
OTIpeETIATh 3HaUeHHE (DYHKIIUU TI0 3HAYSHUIO apTyMEHTAa; ONPEAeIsTh CBOMCTBA (DYHKIIMU 10 e€ TpaduKy.
CTpouts rpaduKn deMeHTapHbIX GyHKIHiT Biga y = K/X , y = X2, y= X3, y=\x, y= Ix|; omuceiBath
CBOMCTBAa YHCIIOBOW (YHKIUU 1O e€ TpaduKy.



TEMATHYECKOE IINIAHUPOBAHHUE

Ne | HammenoBanue pasjiesioB u TeM nporpammbl [KosimuectTBo yacos ara IBubI 1esITeIbHOCTH Buapl, DaexTpoHHbIE (LU(PPOBbIE)
n/n 3y4eHHus bopmb1 0Gpa3oBaTebHbIE pecypchbl
BCEro [KOHTPOJIbHBIE [[IPAKTHYECKHE IKOHTPOJIsI
IPadoThI pPadoThI
IPasnen 1. Anredpanyeckue BoIpaskeHus. Ajredépandeckasi 1podb
1.1. |Anre6pamueckast ApoOs. 1 0 0 BamucpIBaTh anreOpandeckue BHIPAKCHHS; Ycrhbrit
lorpoc;
[MucbMeHHBIH
KOHTPOJIb;
1.2. |lomycTuMble 3HAYCHHS IEPEMEHHBIX, 1 0 0 Haxomuth 0651aCTh ONpeeeH s paOHAIbHOTO BHIPAKEHHUSL; Y cTHBII
BXOISINX B anreOpandecKue BBIPAKCHHSL. BBIIIOTHATE YUCIOBbIE MOJCTAHOBKU U BEYUCIIATH 3HAUEHUE JPOOH, [01Ipoc;
B TOM YHCIIE C HOMOIIBIO KalIbKyIATOPA; [TrchMeHHBIH
KOHTPOJIb;
1.3. |OcHoBHOE cBOICTBO anredpamdeckoil JpooH. 1 0 0 [DopMypOBaTH OCHOBHOE CBOMCTBO aredpandeckoi Apodu u |Y cTHbII
MPUMEHSATH €ro Ui IpeoOpa3oBaHus Apooeii; lorpoc;
[TucbMeHHBII
KOHTPOJIb;
1.4. |Cokpamuenue apodeii. 2 0 0 BBIMIOMHATD IEHCTBUS C aIrebpandecKuMu Jpoosmu; |V cTHBII
lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
1.5. |Cnoxenwue, BBIYHTaHHE, YMHOKEHHE U ieJieHHE [0 0 0 IBBIOJHATD IEUCTBUS € aredpanyecKuMu Apoosimu; 'Y cTHBINH
ureOpanyeckux apooeit. lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
1.6. [[IpeoGpa3oBaHyie BEIPAXEHHI, COJEPIKALIIX 4 1 0 [TprMeHsTh TpeoOpa3OBaHUs BEIPAXKEHHI IS peLIeHHs 3a/1a4; IKoHTponbHas
anreGpandecKkue IpooH. BrIpaxkaTh niepeMeHHbIe 13 GOpMyI ((PU3HIECKHUX [padoTa;
F€OMETPHYECKUX, ONUCHIBAIOMIMX OBITOBBIC CHTYaIUH);
Mtoro no pasueny 15
IPaznen 2. Uncsia u Berumcienusi. CTeneHs ¢ HebIM NOKa3aTeneM
2.1. |CrereHs ¢ LebIM TOKa3aTeIeM. 1 0 0 [DopMyIMpoBaTh OMpE/eNICHIE CTENECHH C 1IeIIbIM [OKa3aTeNeM; Y cTHBIIH
lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
2.2. |CrampapTHas 3aIiCh YHCTA. 1 0 0 [peacTaBisATh 3aMUCh OOMBIINX U MAIBIX YKHCEN B CTAHAAPTHOM 'V cTHbI
BHIC; lorpoc;
[TrceMeHHbIH

KOHTPOIIb;




2.3. [Pa3Mepsl 00BEKTOB OKPYIKAIONIEro MuUpa (0T (CpaBHMBATH 4HCNIa M BEIMYHHEL, 3aIIICAHHEIC C HCIIONB30BAaHHEM  |Y CTHBIH
HIEMEHTAPHBIX YACTHI] 10 KOCMUYECKUX crenenu 10; lorpoc;
00BEKTOB), JUINTEIILHOCTH TIPOLIECCOB B [TnceMeHHBIH
OKpY’KaloIeM MHpE. KOHTPOIIb;

2.4. (CBoiicTBa CTEIEHH C LIEIBIM ITOKa3aTeIeM [DopMyIMpOBaTh, 3aNUCHIBATH B CHMBOIHYECKOH hopme i IKoHTponbHas

MILTIOCTPHPOBATE IPHMEPAMHU CBOHCTBA CTEIICHH C LETBIM [padoTa;
[oKa3arenem;
[IpMEHATH CBOMCTBA CTENEHH ISl IPeoOpa3oBaHUs BbIPAXKEHUH,
lcoziep KaInX CTEIEHH C IIeIbIM II0Ka3aTeIeM;
BBITIOTHATE AEHCTBUS C YHCIAMH, 3aIICAHHBIME B CTAHIAPTHOM
Busie (YMHOXEHHUE, JIeJIeHHE, BO3BE/ICHHE B CTEIICHb);
Mroro no pasueny
IPasnen 3. Uncaaa u Bblunciaenus. KBagpaTHbie KopHu
3.1. [KBampatHbIil KOPEHb U3 YHCIIA. [DopMynupoBaTh ONpEEICHIE KBaJAPATHOrO KOPHS U3 YUCIIa,
apH(METHUECKOro KBaAPaTHOTO KOPHS;
[TprMEeHSTH ONepalHIo H3BICUCHHS KBAJAPaTHOTO KOPHS U3 YUCIa,
MCIIONIB3YsI TIPU HEO0OX0JUMOCTH KalbKyJIATOD;

3.2. [[lomsTtue 06 MPpanOHATIBLHOM YHCIIE. [DopmyHpoBaTh ONpeieIeH)e KBaPpaTHOrO KOPHS U3 YHCIIa,
ApH(METHIECKOr0 KBaAPaTHOTO KOPHS;
[TprMeHATh ONEepaluio U3BIeUEHUs KBAIPATHOTO KOPHS U3 YHUCIIA,
MCIIONB3YS TIPH HEOOXOIUMOCTH KaIbKYJISTOD;
(OneHHBaTH KBaPAaTHEIC KOPHY IEJIBIMU YUCIIAMH U
[necsTUUHBIMU APOOSMH;

3.3. [decsituuHble IPHOIMIKEHNS HPPALMOHATBHEIX (OneHuBaTH KBapAaTHEIC KOPHY IEJIBIMH YHCIAMH U JECATUYHBIMH  |Y CTHBIN

qHCeL. Impobsimu; lopoc;
[TucbMeHHBII
KOHTPOJIb;
3.4. |[leifcTBUTEIBHBIC YHCTIA. (CpaBHMBATE U yIIOPAI0UHBATE PAIHOHAIBHBIE H |Y cTHBIIH
MppAIMOHAIEHBIEC YHCIIA, 3aIHCAHHBIE C TIOMOIIBIO KBaIPATHEIX lorpoc;
[KOpHEi; [TuceMeHHbIH
KOHTPOJIb;
3.5. |CpaBHeHHE AEHCTBUTEIBHBIX YHCEIL. (CpaBHMBATb U YIOPALOUHBATH PALIUOHATIBHBIE U Y cTHBII
MppaIMOHAIbHbIC YHCIIA, 3aIHUCAHHbIE C TIOMOIIBIO KBaPATHBIX lorpoc;
[KOpHEH; IMucsMeHHBIH
KOHTPOJIb;
3.6. |ApudmerHdeckuit KBapaTHBIH KOPEHb. (OneHHBaTH KBapPATHEIC KOPHH IEJIBIMH YHCIAMH M JECITUYHBIMH  |Y CTHBIN
Impo6siMu; lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
3.7. |YpaBuenue Buma X2= a. MccnemoBaTh ypaBHEHHE X2 = 4, HAXOAUTH TOYHbIE U Y CTHBIH
mpubmKERHBIE KOpHY Tpn 8 > 0; lorpoc;
[TrceMeHHbIH

KOHTPOIIb;




3.8. [CoiicTBa apu)METHIECKUX KBAJPATHBIX KOPHEH. (3 0 Vloka3bIBaTh CBOMCTBA apH(METHICCKHX KBAaPATHBIX KOPHEIl; Y cTHbIi
PUMEHATH HX IS TPe0oOpa3OBaHKs BbIPAKCHHUH; lonpoc;
[TnceMeHHBIH
KOHTPOIIb;
3.9. [[Ipeobpa3oBaHue YHCIOBBIX BHIPAKEHUI, CO 3 1 BBIIIOMHATE Pe0Opa3oBaHus BHIPAKEHHUIH, COAEPIKAIMX KonTpospHast
[mep kaIix KBaJpaTHbIe KOPHU KBaJpaTHbIC KOPHU. BrIpakaTh epeMeHHbIe H3 TEOMETPHISCKHX U [paboTa;
buzmaeckux Gopmyi;
BHIYMCIIATH 3HAYCHUS BBIPAXKCHHUH, COJEPIKAIINX KBaApaTHbIC
[KOPHH, HCIIONIb3Ys IPH HEOOXOAMMOCTHU KaIbKyIATOP;
Wroro no pazaeny 15
IPasnen 4.YpaBHeHust 1 HepapeHcTBa. KBajipaTHbIe ypaBHeHHs!
4.1. [KBampatHOe ypaBHEHHE. 1 0 Pacro3HaBaTh KBaJpaTHBIC YPABHEHH, Y cTHBII
lorpoc;
IMucbMeHHBII
KOHTPOJIb;
4.2. |®opmyna KOpHEH KBapaTHOIO YpaBHEHHI. 3 0 Permath ypaBHEHHsI, CBOIIIECS K KBAPATHEIM, C IOMOIIBIO |Y cTHbII
mpeoOpa3oBaHuil H 3aMEHOI IIepeMEHHOIT; lorpoc;
[TucbMeHHBII
KOHTPOJIb;
4.3. |HemonHoe KBaapaTHOE ypaBHEHHUE. 2 0 BanuceiBaTh GOPMYITy KOPHEH KBaJAPATHOTO YPaBHEHHUS;, peliaTh  |Y CTHBIN
KBaJpaTHbIC YPaBHEHHS — IOJIHBIC U HEMOJIHbIC; lorpoc;
[TpoBOAUTH POCTEHIIINE HCCIIEAOBAHNS KBA/IPATHBIX ypaBHeHUH; |[[IMChMEHHBIH
KOHTPOJIb;
4.4. [Teopema Buera. 2 0 [DopmynupoBath Teopemy Buera, a Taxxe 00paTHYIO TEOpEMY, YcrHbli
IPUMEHSATH 3TH TEOPEM JUIS PELICHUS 3a/1a4; lorpoc;
IMucsMeHHBIH
KOHTPOJIb;
4.5. [Pemenne ypaBHeHHI, CBOIAIIUXCS K KBaIPATHBIM. [2 0 Permath ypaBHEHHsI, CBOIIIECS K KBAIPATHEIM, C IOMOIIBI0 Y cTHbII
mpeobpa3oBaHMii 1 3aMEHOM ITepeMEHHO; lorpoc;
[TuceMeHHbIH
KOHTPOJIb;
4.6. [[Ipocreiine ApOGHO-PAIHOHATBHBIE YPABHEHHS. |2 0 HaGnronaTh 1 aHaMM3UPOBATh CBSI3b MEX/Y KOPHSIMH U Y cTHBIH
KO3 duIeHTaM KBaJPATHOTO YPaBHEHHUS; lorpoc;
IMucsMeHHBIH
KOHTPOJIb;
4.7. |[PemeHne TeKCTOBBIX 33124 ¢ IIOMOLIBIO 3 1 PeriaTh TEKCTOBBIE 3a/1a4l aIreOpandeckuM CIIocoOoM: IKoHTponbHas
[KBaJJpaTHBIX YpaBHEHHIT [EepPeXOUTh OT CIOBECHOH (hOPMYIHPOBKHU YCIOBHS 3a[a4H K [pabora;
lanreOpamuecKoit MOJIeNH My TEM COCTABIICHNUS yPaBHEHMUS; pelaTh
COCTaBICHHOE YpaBHEHHE; HHTEPIIPETHPOBAT
[pe3yabTar;

toro no paszeny: 15

IPa3nen 5. Anrebpanyeckue Bbipakenusi. KBajaparuplii Tpéxuiien




5.1. [KBampaTHbIif TPEXUICH. 2 IPacriozHaBaTh KBaAPATHBIM TPEXUIIEH, yCTaHABIMBATh Y cTHbIi
BO3MOYKHOCTB €TI0 Pa3I0)KEHH Ha MHOKHTEIIH; lorpoc;
[TnceMeHHBIH
KOHTPOIIb;
5.2. [PasnokeHne KBagpaTHOro TpExXuieHa Ha 3 IPack1a/ipIBaTh Ha MHOXHTENHN KBAaJPATHBIA TPEXUIEH C Y crHbIi
MHOKHTEIIH [HEOTPULATEIBHBIM JUCKPHMUHAHTOM; lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
Utoro mo pazaery 5
IPa3nen 6. YpaBHeHusi H HepaBeHCTBa. CHCTeMbl ypaBHeHHIi
6.1. luneiiHoe ypaBHEHHE ¢ ABYMs IEPEMEHHBIMH, €TO [2 Pacrio3HaBaTh THHEHHbIE yPaBHEHUS C JBYMs ICPEMCHHBIMI; Y cTHEBII
rpaduK, IpEMepH! PeLICHHs ypaBHEHUH B ETIBIX lorpoc;
Huciax. [MucbMeHHBIH
KOHTPOJIb;
6.2. |PemeHne cucTeM ABYX JUHEWHBIX ypaBHEHHH ¢ |3 IPeriaTh cUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH C ABYMs YcrHbli
IByMsI IePEMEHHBIMH. epeMEeHHBIMH TIOACTAHOBKOI H CIIOKEHUEM; lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
6.3. [[IpuMeps! peneHus CHCTEM HeIHMHEHHBIX 3 IPemraTh npocTeiiiue cucTeMsl, B KOTOPbIX OAHO U3 ypaBHEHUH He Y CTHBII
[YPaBHEHHIT C IBYMs IIepEMEHHBIMH. [BIIETCS IMHEHHBIM; lorpoc;
[TucbMeHHBII
KOHTPOJIb;
6.4. [paduueckas MHTEpHIpETALNS YPABHEHHUS C IBYMS |2 [TprBOIUTE rpadUIecKyro HHTEPIPETANHUIO PEIICHHS YPaBHEHHS C  |Y CTHBIN
MepeMEeHHBIMH M CHCTEM ypaBHEHHUH C ABYMS IBYMsI IIepEMEHHBIMH H CHCTEM ypaBHEHHUH ¢ IByMs lorpoc;
MepeMEeHHBIMU. mepeMeHHBIMHY; [TucbMeHHBII
KOHTPOJIb;
6.5. |PeleHue TEKCTOBBIX 3a/1a4 ¢ IIOMOILBIO CUCTEM |3 IPerraTh TEKCTOBBIE 334K aNreOPanyecKuM CrocoooM; KoHTponsHas
lypaBHEHHI Ipabora;
MTtoro o pasaeny: 13
IPasgen 7.YpaBHeHusi 1 HepapeHcTBa. HepaBencTBa
7.1. |UncioBble HEPABEHCTBA U MX CBOMCTBA. 1 [DopMyIHpOBATh CBOMCTBA YHCIIOBBIX HEPABCHCTB, Y cTHBI# https://resh.edu.ru/subject/lesson/1983/start/
MILTFOCTPHPOBATE HX Ha KOOPAWHATHOH IPSIMOIf, TOKA3bIBATH lorpoc;
lanreOpanvecky; [TuceMeHHbIH
KOHTPOJIb;
7.2. |HepaBeHCTBO C O/(HO} EPEMEHHOM. 2 [TpUMEHATH CBOWCTBA HEPABEHCTB B XOJI€ PENICHUS 3a/1a4; VerHbIi https://resh.edu.ru/subject/lesson/1984/main/
lorpoc;
[TrceMeHHbIH
KOHTPOIIb;
7.3. UluHeiiHble HEpaBEHCTBA C OJHOM IIepeMEHHON 1 [2 PeriaTh JIMHEHHBIC HEPABEHCTBA C OIHOM IEPEMEHHOM, H300paxaTh |Y CTHBIH https://resh.edu.ru/subject/lesson/2578/start/
[nX pemieHue. [peIIeHNe HePABEHCTBA HA YHCIOBO IPSIMO; lorpoc;
[TrceMeHHbIH

KOHTPOJIb;




7.4. |CucteMbl TMHEHHBIX HEPABEHCTB C OJJHOH 3 PermaTh CHCTEMBI THHEHHBIX HEPABEHCTB, H300paXxaTh pelIeHre  |Y CTHBIH https://resh.edu.ru/subject/lesson/1987/start/
EePEMEHHOMN 1 HX PEIICHHE. CHCTEMbI HEPAaBCHCTB Ha YHCIIOBOI TPSAMOI; lonpoc;
[TnceMeHHBIH
KOHTPOIIb;
7.5. [M300paxkeHue peLieHus TNHSHHOTO 4 Perath CHCTEMBI JTHHEIHBIX HEPABEHCTB, H300paxarh peiieHne  |[KOHTposbHAs
[HEPAaBEHCTBA U UX CHCTEM Ha YHCIOBOH IPAMOi CHCTeMBI HEPaBEHCTB HA YHCIIOBOH MPSIMOIA; [padoTa;
Mtoro no paszeny: 12
Pasnen 8.®@ynkuuu. OCHOBHbIE TIOHSTHS
8.1. [[ousTtue GpyHKIMH. 1 Vcnonp30BaTh HYHKIHOHATIBHYIO TEPMUHOJIOTUIO M CHMBOJHKY; |V CTHBII
lorpoc;
IMucsMeHHBII
KOHTPOJIb;
8.2. |OGmacTb ompeseneHus 1 MHOXKECTBO 3HaueHnit (1 BBIauCIATE 3HaUSHHS (YHKIHI, 3a1aHHBIX (hopMyIaMu (TIpH Ycrhbrit
byHKIIH. HEOOXOAMMOCTH UCIIOTB30BATh KAJIbKYIATOP); COCTaBISAThH TAOJIHIIEI |0IIPOC;
BHAYCHHI (yHKIHH; [MucbMeHHBII
KOHTPOJIb;
8.3. |CriocoOb! 3amanust (yHKIIHIL. 1 ICTpouTh 110 TOUKaM rpaduKy (GyHKIHIL; Y cTHBII
OmucbIBaTh CBOMCTBA QYHKINH HA OCHOBE €€ rpadiIecKoro lorpoc;
TPEICTaBIICHUS; IMucbMeHHBIH
KOHTPOJIb;
8.4. [padux QpyHKIMN. 1 Mcronp30BaTh (DYHKIHOHAIBHYIO TEPMUHOJIOTUIO X CHMBOJIMKY;  |Y CTHBIN
MccnenoBaTh IpUMEphl TPauKoOB, OTPAXKAIOIIUX PeabHbIe lorpoc;
MPOLIECCHI U SIBJICHUS; [TucbMeHHBII
KOHTPOJIb;
8.5. [CoiicTBa (yHKIMY, HX OTOOpakeHHe Ha Tpaduke (1 MccnenoBaTh mpuMeph! TpauKoB, OTPAXKAIONINX PeabHbIE |Y cTHBII
TIPOLIECCH U SBICHNUS; lorpoc;
[IpuBOANUTH MPUMEPHI IPOLIECCOB U SIBICHUI € 3aJaHHBIMU [TuceMeHHbIH
CBOICTBAaMI; KOHTPOJIb;
Mcronp30BaTh KOMIBIOTEPHEIE POIPAMMBI JUISL ITIOCTPOCHHUS
rpaMKoB (QYHKIMH 1 U3y4EHUS UX CBOWUCTB;
Mtoro no paszeny: 5
Pasgen 9. @ynkuuu. Uncjiosbie GyHKIHU
9.1. [UreHue u mocTpoeHHE rpapuKoB QyHKIHIL. 1 Haxomutb ¢ momoIpio rpadguka GyHKINN 3HAYSHHE OHO U3 YcrHbIi
[pPacCMaTPHBACMBIX BETHYHH 110 3HAYCHUIO IPYTOif; lorpoc;
IMucbMeHHBIH
KOHTPOJIb;
9.2. [[Ipumeps! rpaguKoB HYHKINH, OTpaXkarOIIHX 1 B HECTIOXKHBIX CITy4asX BBIpaXaTh (HOPMYJION 3aBUCHMOCTb MEXIY |Y CTHBIN
[peaIbHBIC TPOIECCHI. BETHYHHAMH; lorpoc;
[MucbMeHHBIH

KOHTPOJIb;




9.3. | OyHKuHMH, ONUCHIBAIOIIKE NPSIMYIO 1 00paTHyO |1 OmmchIBaTh XapaKTep H3MEHEHHUST OJJHON BEIMYHHBI B 3aBHCUMOCTH |Y CTHBI#
HPOIOPLMOHANIbHBIC 3aBHCHMOCTH, UX TPAQUKH. 0T M3MEHEHHS APYTOH; lonpoc;
[TnceMeHHBIH
KOHTPOJIb;
9.4. [Munepbona. 1 IPacrio3HaBaTh BHIBI U3y4aeMbIX (yHKIHIL; Y cTHBII
lorpoc;
[TrceMeHHbIH
KOHTPOJIb;
9.5. [padux pynkunny = X2. 1 [Toxa3bIBaTh CXeMaTHYECKHU MOJI0KEHUE HA KOOPJUHATHON Ycrhbrit
[I0CKOCTH rpauKoB GyHKIMIA BUga: Y= X2, Y = X3,y=KopeHb lorpoc;
KBagpaTHbIT 13 X, Y = | X |; TTuchMEHHBIN
KOHTPOJIb;
9.6. [ @ymkmumy = X%y =%, 4 Mcronp30BaTh (DyHKIHOHAIBHO-Tpa(IecKie IpeACTaBIeHus Uil |[KOHTpoIbHas
=\, y= x ; rpadaecKoe pemeHne ypaBHEHH it 1 [PELLICHHS ¥ HCCIICIOBAHMUS yPABHEHUH U CHCTEM YPaBHEHHIA; [pabora;
cHCTeM ypaBHEHUIH [MpuMeHATb LU(PPOBBIC PECYPCHI s IOCTPOCHNUS rpadHKOB
(byHKLWMI;
Hrtoro mo pa3aeny: 9
IPa3en 10. [loBTopenue u 06o01eHHe
10.1. IToBTOpEHNE OCHOBHBIX MOHATHII M METOJOB (6 BeI10HpaTh, IPUMEHATH, OLIEHUBATh CIIOCOOBI CPAaBHEHHS YUCE, |Y cTHbII
KypcoB 7 u 8 Ki1accoB, 0000IIeHIE 3HAHUI. BEIYUCIICHHUIT, IPeoOpa30BaHuii BEIPAKEHHUH, PEIICHUS lorrpoc;
ypaBHEHHI; [TucbMeHHBII
(OcyIecTBIATE CAMOKOHTPOIb BEIIOTHIEMBIX ASHCTBUH U KOHTPOJIb;
caMOTIPOBEPKY pe3yJIbTaTa BEIYUCICHHIT, TpeoOpa3oBaHuii, KonTponbHas
MOCTPOCHUIA; Ipabora;
Pemath 3a1aun U3 peasybHON KU3HH, IPUMEHSTH
MaTeMaTHIECKHe 3HAHWS IS PELIeHNs 3a/1a4 U3 JPYTUX
peIMETOB;
PeraTh TEKCTOBBIE 3a/1a4l, CPaBHUBATB, BEIOMPATh CIIOCOOBI
[pEeIICHHMS 3a1a4H;
MTtoro o pasaeny: 6
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IHOYPOYHOE IIJTAHUPOBAHHME

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

JlaTa

BCEIro

KOHTPOJIbHbIE
padoThI

NMPaKTH4YeCKHe
padoThI

N3y4eHus!

Buanbl,

(hopmbl
KOHTPOJIS

Anrebpanyeckas IpoOb.

0

0

'Y cTHBIN
0TIpOC;
[TncpMeHHBIH
KOHTPOJIb;

HOHYCTI/IMBIC 3HAa4YCHUA
MEPCMCHHBIX, BXOAAIIHUX B
anre6pa1/1quKI/Ie BbIPAKCHH.

'Y cTHBEIN
0TIpOC;
[TncpMeHHBIH
KOHTPOJIb;

OCHOBHOE CBOMCTBO
anreOpanvecKou 1poou.

'Y cTHBII
OIIpOC;
TIrncbMeHHBIN
KOHTPOJIb;

Coxkpaienue apoOei.

'Y cTHBIN
OTIPOC;
TTnceMEHHBIN
KOHTPOJIb;

Coxkpaitienue apooei.

'Y cTHBII
OIIPOC;
TTrncbMeHHBIN
KOHTPOJIb;

CioXeHre 1 BhIYNTaHue
aredpanvecKkux Jpooei.

'Y cTHBIHN
OIpoC;
[TrcbMeHHBIN
KOHTPOJIb;

CI10’Ke€HYE U BBIYUTAHUE
aJIreOpandeckux Apooei.

'Y cTHBII
OIIpOC;
TIrncbMeHHBIHN
KOHTPOJIb;

CroXeHue U BEIYUTaHHue
aredpanvecKkux Jpooe.

'Y cTHBIHN
OIpoC;
ITrcbMeHHBIN
KOHTPOJIb;

'VMHOKEHHE U IeJICHHUE
aJIreOpandeckux Apooei.

'Y cTHBII
OTpOC;
[TnchMeHHBIH
KOHTPOJIb;




10. |YMHOXEHHE U JeTeHUE 1 'Y CTHBII
anreOpanvecKux ApooOei. OTIPOC;
TTucbMeHHBIN
KOHTPOJIb;
11. [YMHOXEHUE U [eJIeHUE 1 'Y cTHBII
QIIreOpanvecKux Jpooei. 0TIpOC;
[[1cbMEHHBII
KOHTPOJIb;
12. [[IpeoOpa3oBanue  BbIpakeHUil,(1 Y cTHBIN
colepKalux  anreOpanyeckue 0I1pOC;
npoou. [TrceMeHHBII
KOHTPOJIb;
13. [[IpeoOpa3oBanme  BBIpaKEHUI,1 Y cTHBIN
cColepKalnuxX  anreOpanyeckue 0T1pOC;
poowu. [T1ucbMeHHBII
KOHTPOJIb;
14. [[IpeoOpa3zoBaHue  BBIpaXKEHUI,|L 'Y cTHBIN
colepkalmx  aiareOpanvyecKue OTIPOC;
npoou. [TrceMeHHBIH
KOHTPOJIb;
15. [KoutponbsHas padora Nel mo 1 YcTHBIN
reme "Anrebpanyeckue OIIPOC;
BbIpakeHUs. AnreOpanyeckast [IncebmMeHHBII
npoOp" KOHTPOJIb;
16. |Cremnens ¢ menasM nokaszareneM. |1 'Y cTHBII
OTIPOC;
[TuceMeHHBIM
KOHTPOJIb;
17. |CrannmapTHas 3alKCh YUCIIA. 1 Y cTHBIN
OTpOC;
TTucpMeHHBIH
KOHTPOJIb;
18. |Pa3mepbl 0OBEKTOB 1 Y cTHBIN
OKpYy>KaroIiero Mupa (0T OTpOC;
SIIEMEHTAPHBIX YACTHIIL 10 TIucrMeHHbIH
KOCMUYECKHX 00BEKTOB), KOHTPOJIb;
TUTUTEIIBHOCTD TIPOIIECCOB B
OKpY>KaroIleM MHUpe.
19. |CroiicTBa CTENEHU C LETBIM 1 'Y CTHBII
MOKa3aTeJIeM. 0T1pOC;
TTucbMeHHBIN

KOHTPOJIb;




20. |CBoiicTBa CTENEHH C IETBIM 1 'Y cTHBIN
IMOKAa3aTelIeEM. OTIPOC;
TTrcbMEeHHBIN
KOHTPOJIb;
21. |CBoiicTBa CTENEHH C LETIBIM 1 'Y CTHBIN
[MOKAa3aTeIICM. 0TIpOC;
[TncpMeHHBIH
KOHTPOJIb;
22. Konrtponbnas padora Ne2 mo |1 KoHnTpoabHas
teMe "Uuncna ¥ BEIYNACIEHUS. pabora;
CTeleHb ¢ IeIbIM IToKa3aTeiiem'.
23. |KBagparHbIif KOpeHb U3 uncia. |1 'Y cTHBIN
OTIPOC;
TIrncbMeHHBIN
KOHTPOJIb;
24. KBagparHbpIii KOpeHb U3 yucia. |1 'Y CTHBIN
OTIPOC;
TTncrMEHHBIN
KOHTPOJIb;
25. [[lonstue o6 uppanuoHanbHOM |1 'Y cTHBII
YHCIIE. OIIpOC;
TTrncbMeHHBIN
KOHTPOJIb;
26. |CpaBHEHHE JEHCTBUTEIBHBIX 1 'Y cTHBIN
YHCel. OTIPOC;
[TrcbMeHHBIN
KOHTPOJIb;
27. |Apudmernueckuit kBaapatHeiii (1 Y cTHBIN
KOPEHb. OTpOC;
TIrncbMeHHBIHN
KOHTPOJIb;
28. |Apudmerndeckuit kBaapaTHeiid |1 'Y cTHBIN
KOPEHb. OTpOC;
TTrncbMeHHBIN
KOHTPOJIb;
29. |YpaBHeHue Buja X2 =a 1 'Y cTHBII
OTIPOC;
TTrcbMeHHBIN

KOHTPOJIb;




30. |CoiicTBa apuMeTHUECKUX Y cTHBIN
KBaJ[paTHBIX KOPHEH OIpOC;
TTucbMeHHBIN
KOHTPOJIb;
31. |CpoiicTBa aprpMETHUECKHUX Y cTHBIN
KBaJPaTHBIX KOPHEU OIIPOC;
[[1cbMEHHBII
KOHTPOJIb;
32. |CBoiicTBa apu(pMeTHIECKUX YcTHbIN
KBa/IpaTHBIX KOpHEH 0I1pOC;
TTucbMeHHBIN
KOHTPOJIb;
33. [[IpeoOpa3oBaHUE YHCIOBBIX Y CTHBIN
BBIpXKEHUI, COIepIKAIIUX 0T1pOC;
KBaJpaTHBIE KOPHU. [TuceMeHHBIM
KOHTPOJIb;
34. [[IpeoOpa3zoBaHHE YHCIOBBIX 'Y cTHBIN
BBIPAKECHMI, CO AeprKALUX OIIPOC;
KBaJIpaTHbIE KOPHHU. [TrceMeHHBIH
KOHTPOJIb;
35. |KontpompHas padora Ne 3 1o Y CTHBIN
reme "Hucna. Berancnenus. OIIpOC;
KBanparusie kopHu". [TuceMeHHBII
KOHTPOJIb;
36. |[KBagpaTHOe ypaBHEHUE. Y cTHBIN
OTIPOC;
[TuceMeHHBIM
KOHTPOJIb;
37. |Dopmya KOpHEH KBaApaTHOTO 'Y CTHBII
YpaBHEHUSI. OTpOC;
TTucpMeHHBIH
KOHTPOJIb;
38. |Dopmya KOpHEH KBaApaTHOTO Y CTHBIN
YpaBHEHUSI. OTpOC;
TTucpMeHHBIH
KOHTPOJIb;
39. |Dopmymna KOpHEH KBaIpaTHOTO Y cTHBIN
YpaBHEHUS. OTIPOC;
[TuceMeHHBII

KOHTPOJIb;




40. |HemomHoe KBaipaTHOE YcTHbBIN
ypaBHEHHUE. OIpOC;
TTrcbMEeHHBIN
KOHTPOJIb;
41. |HemomHoe KBagpaTHOE 'Y cTHBII
ypaBHEHUE. 0TIpOC;
[TncpMeHHBIH
KOHTPOJIb;
42. [Teopema Buera. Y cTHBIN
OIIpOC;
TTrcbMEeHHBIN
KOHTPOJIb;
43. [Teopema Buera. Y CTHBIN
OIIpOC;
TIrncbMeHHBIN
KOHTPOJIb;
44. | Pemienue ypaBHEHHH, 'Y CTHBIN
CBOJSIINXCS K KBaJPATHBIM. OTIPOC;
TTncrMEHHBIN
KOHTPOJIb;
45. |Pemienue ypaBHEHUH, 'Y cTHBII
CBOSIINXCS K KBaJPAaTHBIM. OIIpOC;
bukBaspaTHbIE ypaBHEHHS. [IncebmMeHHBII
KOHTPOJIb;
46. [[Ipocteitmue gpoOHO- 'Y cTHBIN
palMOHAIbHBIC YPABHEHUS. OTIPOC;
[TrcbMeHHBIN
KOHTPOJIb;
47. [pocreitmne 1poOHO- Y cTHBIN
[pallMOHAIbHBIE YPABHEHUS. OTpOC;
TIrncbMeHHBIHN
KOHTPOJIb;
48. [Peurenue TEKCTOBBIX 3a7a4 C 'Y cTHEIN
MMOMOIIIbIO KBaIPATHBIX OTpOC;
YpPaBHEHUU [TncbmMeHHBII
KOHTPOJIb;
49. [Pemrenue TEKCTOBBIX 3a7a4 C 'Y cTHBIN
MOMOIIIbIO KBaPATHBIX OTIPOC;
YpaBHEHUN [TucbMeHHBII

KOHTPOJIb;




50. |KonrponbHas pabora Ne4mo (1 KontponbHas
reme "KBampaTHbie pabora;
ypaBHEHUs".

51. [KBagparHblii TpEXUIICH. 1 Y cTHBIHI

0TIpOC;
[TncpMeHHBIH
KOHTPOJIb;
52. |[KBagpaTHBI TPEXUICH. 1 'Y cTHBIN
OTIPOC;
TTrcbMeHHBIN
KOHTPOJIb;

53. |Pa3noxeHue KBaAPaTHOTO 1 Y cTHBIN

TpEXUsieHa Ha MHOXKHTEIIN OTIPOC;
TIrncbMeHHBIN
KOHTPOJIb;

54. [Pa3nokeHue KBaJApaTHOTO 1 'Y cTHBII

TpEXUIICHA HA MHOXKHUTEIN OTIPOC;
TTnceMEHHBIN
KOHTPOJIb;

55.  [PaznokeHue KBagpaTHOTO 1 Y cTHBIN

TpEXUieHa Ha MHOXKHTEIIN OTIPOC;
TTrncbMeHHBIN
KOHTPOJIb;

56. [luneitHoe ypaBHeHue ¢ nBymMs (1 'Y CTHBIN
MepeMEHHBIMHU, €ro rpaduK, OIIPOC;
[IPUMEPBI PEILICHNS YPAaBHEHUH B [TrncbMeHHBII
LIEJIBIX YHCIIaX. KOHTPOJIb;

57. Uluneitnoe ypaBHeHue ¢ 1symsi |1 Y cTHBIN
MepPEeMEHHBIMHU, €ro TpaduK, OTIpOC;
[IPUMEpPBI PEIICHNS YPAaBHEHHI B [IncbMeHHBII
LICJIBIX YHCIIaX. KOHTPOJIb;

58. |Pemrenue cucteM ABYX 1 'Y cTHEIN
NIMHEWHBIX YPABHEHUH C ABYMs OIIPOC;
MEPEMEHHBIMH. [TuceMeHHBII

KOHTPOJIb;

59. |Pemenue cucteM ABYX 1 'Y cTHBIN
IMTMHEHBIX YPAaBHEHUM C IBYMSI OIpPOC;
IEPEMEHHBIMU. ITrcbMeHHBIN

KOHTPOJIb;




60. |PemeHue cucteM ABYX 1 YcTHbBIN
IMTMHENHBIX YPAaBHEHUM C IBYMSI OIpOC;
IEPEMEHHBIMU. [TuceMeHHBII

KOHTPOJIb;

61. [[Ipumepsl penieHUs: CUCTEM 1 Y cTHBIN
HEJIMHEHUHBIX YPABHEHUH C IBYMs OIIPOC;
[EPEMEHHBIMHU. [ lncbMeHHBIN

KOHTPOJIb;

62. [[Ipumepsl pemeHus cucTeM 1 Y cTHBIN
HETMHEWHBIX YpaBHEHUH C IBYMS 0I1pOC;
[EPEMEHHBIMU. [TuceMeHHBII

KOHTPOJIb;

63. [[IpuMepsl perieHus CHCTEM 1 Y cTHBIN
HETMHEWHBIX YPaBHEHUH C TBYMS 0T1pOC;
IEPEMEHHBIMU. [TuceMeHHBII

KOHTPOJIb;

64. ['paduueckas unrepnperamus (1 'Y cTHBIN
YPaBHEHHSI C JBYMSI 0I1pOC;
MEePEMEHHBIMH U CUCTEM [TrceMeHHBIH
YPaBHEHHI C IBYMs KOHTPOJIb;
MEePEeMEHHBIMH.

65. [[‘padudeckas nHTEpIpETAIIHS 1 Y cTHBIN
YpaBHEHUS C IBYMS OIIpOC;
IEPEMEHHBIMHA U CUCTEM [TuceMeHHBII
YpaBHEHUH C IBYMs KOHTPOJIb;
MepeMEHHBIMHU.

66. |[PerreHue TEKCTOBBIX 3a1a4 C 1 'Y cTHBII
[TOMOILBIO CUCTEM YPAaBHEHMI OIIPOC;

[TuceMeHHBIN
KOHTPOJIb;

67. |[PerreHue TEKCTOBBIX 3a/1a4 C 1 'Y cTHBIHI

[TOMOILBIO CUCTEM YPAaBHEHMI OIIPOC;
[TuceMeHHBII
KOHTPOJIb;

68. |KonTtpompHas padora Ne 5 1o 1 KoHTpoapHas
reMe "YpaBHEHUS U pabora;
HepaBeHCTBA. CHCTEMBI
ypaBHEHUN".

69. [UucrnoBbie HEPABEHCTBA U UX 1 Y cTHBIN
CBOICTBA. OIpOC;

TTucbMeHHBIN

KOHTPOJIb;




70. |HepaBeHCTBO ¢ OJHOM 1 YcTHbBIN
MepeMEeHHON OIpOC;
TTucbMeHHBIN
KOHTPOJIb;
71. |HepaBeHCTBO ¢ OTHOU 1 'Y cTHBII
[IEPEMEHHOMN OIIPOC;
[ lncbMeHHBIN
KOHTPOJIb;
72. |JluneliHble HEpaBEHCTBA C OJHOM (1 'Y cTHBIN
[EPEMEHHOMN U UX PELICHHE OIpOC;
TTucbMeHHBIN
KOHTPOJIb;
73. |[lunelinbie HEpaBeHCTBA ¢ OJHOM |1 'Y CTHBII
[EPEMEHHOMN U UX pPELICHHE OIIpOC;
TTucbMeHHBIN
KOHTPOJIb;
74. |CucTtembl IMHEHHBIX 1 YcTHBIN
HEPABEHCTB C OAHOU OIIPOC;
[EPEMEHHOMN U UX pPELICHHE [TucbmMeHHBbII
KOHTPOJIb;
75. |CucTemMbl IMHEHHBIX 1 'Y CTHBIN
HEPABEHCTB C OAHOU OIIpOC;
IMEPEMEHHOM U X PEIICHUE [TuceMeHHBII
KOHTPOJIb;
76. |CucTtembl IMHEHHBIX 1 Y cTHBIN
HEPABEHCTB C OAHOU OIIPOC;
[EPEMEHHOM U UX PELICHUE [TuceMeHHBIM
KOHTPOJIb;
/7. [300pakeHue peueHus 1 Y cTHBIN
IMTMHEWHOI0 HEPAaBEHCTBA U UX OTpOC;
CHUCTEM Ha YMCJIOBOU MPSMOM [TuceMeHHBII
KOHTPOJIb;
78. |M300pakeHne penieHus 1 Y CTHBIN
IMMHEHHOTI0 HEPaBEHCTBA U UX OTpOC;
CHUCTEM Ha YMCJIOBOU MPSMOM [TuceMeHHBII
KOHTPOJIb;
79. [M300pakeHue peneHus 1 Y cTHBIN
IMTMHEWHOTO HEPAaBEHCTBA M MX OTIPOC;
CHUCTEM Ha YMCJIIOBOU IIPSAMOU [TuceMeHHBII

KOHTPOJIb;




80. |KontponpHas pabora Ne6 1o 1 KontponbHas
reme "HepaBencrtsa". paboTa;
81l. [[lonstue QpyHKINM. 1 Y cTHBIN
0I1pOC;
[ lncbMeHHBIN
KOHTPOJIb;
82. |Obnacth onpeneneHus u 1 Y cTHBIN
MHO>KECTBO 3HAUCHUN (QYHKIUH. 0I1pOC;
TTucbMeHHBIN
KOHTPOJIb;
83. |CriocoObl 3amanus GyHKITHIA. 1 Y cTHBIN
0I1pOC;
TTucbMeHHBIN
KOHTPOJIb;
84. [['padux pyHKIUU. 1 'Y cTHBIN
0I1pOC;
[TucbmMeHHBbII
KOHTPOJIb;
85. |CeoiicTBa QpyHKIHH, UX 1 Y cTHBIN
0TOOpaKEeHHE HA rpaduKe. OTIPOC;
TTucbMeHHBIN
KOHTPOJIb;
86. [Urenue u noctpoenue rpadukos (1 Y cTHBIN
(byHKIHI. OIIPOC;
[TuceMeHHBIM
KOHTPOJIb;
87. [[Ipumepsl rpadpukoB pyHkumi, (1 Y cTHBIN
OTpaKaIOIIUX peaabHbIe OIIpOC;
MPOLIECCHL. [TuceMeHHBII
KOHTPOJIb;
88. |DyHKIINU, ONTUCHIBAIOIIIHE 1 Y cTHBIN
MPSMYIO0 U 0OpaTHYIO OI1pOC;
MPOTIOPIIMOHAIIBHBIE [TuceMeHHBII
3aBUCHMOCTH, UX TpapuKH. KOHTPOJIb;
89. [[unepOona 1 YcTHbIN
0I1pOC;
[TuceMeHHBII

KOHTPOJIb;




90. [padux GpyHKIUHN Yy = X2 Y cTHBIN
0T1pOC;
[TuceMeHHBII
KOHTPOJIb;
01. |Dymkuum Yy = X2,y = X3,y=VXx, YcTHbII
y=Ixl; rpadnueckoe pemenue OIIPOC;
YPaBHEHUHN U CUCTEM [[1cbMEHHBII
YPABHEHUH KOHTPOJIb;
92. |@ynxupmy = X2,y = X3,y=Vx, Y cTHBIN
y=Ixl; rpadnueckoe pemenne OTIPOC;
YPAaBHEHUI U CUCTEM [TuceMeHHBII
ypaBHEHHI KOHTPOJIb;
03. [@ynkupmy = X2, y = X3,y=Vx, Y cTHBIN
y=Ixl; rpadnueckoe pemieHne OTIPOC;
YPAaBHEHUU U CUCTEM [TuceMeHHBII
ypaBHEHUI KOHTPOJIb;
04. |KoutponwHas pabota Ne7 no YcTHbII
reme "®dyukiuu. Yucnossie OIIpOC;
byHKIIN". [TucbmMeHHBbII
KOHTPOJIb;
05. [[loBropenwue. [IpeobpazoBanue Y cTHBIN
BBIPAKCHU. 0IIPOC;
[TuceMeHHBII
KOHTPOJIb;
96. |[loBTOpenue. Pemenue Y cTHBIN
[YPABHEHUI U UX CUCTEM. OIIPOC;
[TuceMeHHBIM
KOHTPOJIb;
O7. [[loBropenue. Pemenue YcTHBIN
HEPABEHCTB U UX CHCTEM. OI1pOC;
[TuceMeHHBII
KOHTPOJIb;
08. [[loBropenue. CTeneHb C METBIM Y CTHBIN
MoKa3aTeIeM. OI1pOC;
[TuceMeHHBII
KOHTPOJIb;
99. | UroroBast KOHTpoJIbHAs paboTa. KoHTponbHas

paboTa;




100. |I[loBTOpenwue. Pemenue 1 YcTHbBIN
TEKCTOBBIX 33]1a4 Ha JABM)KECHUE. 0T1pOC;
TTucbMeHHBIN
KOHTPOJIb;
101. |IloBTopenue. Pemenue 1 Y cTHBIN
TEKCTOBBIX 3aj71a4 Ha padoTy. OIIpOC;
[ lncbMeHHBIN
KOHTPOJIb;
102. [[ToBTropenue. Pemenue 1 YcTHbIN
TEKCTOBBIX 33]1a4 Ha IPOLEHTHI. 0I1pOC;
OBIIEE KOJIMYECTBO YACOB I10 (102

ITPOTPAMME




YYEBHO-METOANUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

Hopodees I'.B., CyBoposa C.b., byaumosuu E.A. u apyrue, Anrebpa, 8 kinacc, AKIIMOHEPHOE 0OIIECTBO
"UznarensctBo "[IpocBemenue";

BBenure cBoil BapuaHr:

METOANYECKHUE MATEPUAJIBI 1JISA YUYUTEJISA Jlunus YMK I'. B. JTopodees, 8 k1. Anredpa.
Hunaktuueckue matepuansl. Tematndeckue Tectol. KonTpoasHbie padothl. [IpocBemienue.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
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