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HHosicauTeIbHAA 3aNIMCKA

AnrebOpa sBISETCS OJHMM U3 OIOPHBIX KYypPCOB OCHOBHOTO 0OIIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJISl MPOJIOJKEHUSI 00pa30BaHMs U B MIOBCEAHEBHOM KHU3HHU.
PazBute y oOyuarommxcs Hay4yHBIX [PEJICTaBICHUM O TMPOUCXOXKIEHUU U CYHIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKEHUs MaTeMaTH4YeCKONl HayKol SIBICHUH U
MPOLECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl 00eCIIeYnBaeT Pa3BUTHE YMEHUS HA0JI01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEHCTBUS W BBIBOJBI, (OPMYITUPOBaTh yTBEpkAeHUS. OCBOCHHE Kypca aireOphl o0ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHHUs, 0000IIEHNE W KOHKPETH3aLHUI0, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIEHUE 3aJady  SBJSETCS — peajau3aluei
JESTSIILBHOCTHOT'O TIPHHIIATIA 00yYCHUSI.

B crpykrype mporpamMmbl y4eOHOro Kypca «Anrebpa» Uis OCHOBHOTO OOIIEro
00pa30oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToauYeckue auHuM: «Yucina u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxgast u3 3THX COJepKaTeIbHO-METOANYCCKHUX JIMHANA Pa3BUBACTCS HA MPOTSHDKCHHH TPEX JIET
W3YYEHHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JHUHUSIMH. B Xoze u3ydenus yuyeOHOro Kypca
00yYarOIIUMCS TIPUXOIUTCS JIOTHIECKH PACCYKIATh, HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTHYeCKOro o0pa3oBaHUS W
CIIOCOOCTBYIOIIME OBIAJCHUIO OOYYarOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxkanrie nUHUU «Yucaa W BBIUMCIEHUS» CIY)KUT OCHOBOM JIJIsi JlajdbHEUIIEro
M3YYEHHUS] MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTUYECKOTO MBIIIICHUS,
(OPMUPOBAHUIO YMEHHS TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPHOOPETECHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJMMBIX i TOBCETHEBHOW >XKM3HU. Pa3BUTHE MOHATHS O YHUCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBS3aHO C PAIMOHAIBHBIMH M HWPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMupoBaHUEM MPEACTABIECHUN O JCHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOSHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHUIO.

Cogepxanue JByX anreOpanueckux JHHHA — «AnreOpandeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroImUXCs
MaTEeMaTHYECKOTO armmapara, HEOOXOJWMOTO s pEelIeHUS 3a7ad MaTEeMAaTHKH, CMEXHBIX
MPEIMETOB M TPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIIero 0O0pa3oBaHuUs
y4eOHBIi  MaTepuan TpPYNIOUPYETCsS  BOKPYT  pPalMOHANBHBIX  BBIpaKEeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUYCHUE MATeMAaTHKH KakK S3bIKa JUIS TMTOCTPOCHUS MAaTEMaTHYCCKUX MOJICICH,
OTHMCaHUS TIPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIST TaKke
JAIBHEWINee pa3BUTHE AJITOPUTMHYECKOTO MBINIUICHUS, HEOOXOJWMOTO, B YAaCTHOCTH, IS
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHIO BOOOPaKEHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHATbHO-TpaQUYECKOH  JUHUM  HAIEJIeHO Ha  IOJlyueHHe
00y4JarmUMUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENHU ISl OMUCAHUS
U HCCIeNOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB M SIBJICHHM B mpupoje u obmectse. M3ydenue
MaTepuana CHoCOOCTBYET PAa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh pPa3IUYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,



BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

CormacHo yueOHOMY TUTaHy B 79 Kitaccax u3ydaeTcsl yaeOHbIN Kypc « AnreOpa, KOTOPBIA
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3feiibl cojepkaHus: «Yucna U BBIUMCICHUSD,
«AnreOpanyeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3yuenue yue6HOro kypca «Anredpa» oroaurcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

CoaepxaHue y4eOHOro npeamMera « Ajareopa»
B 7-9 Kkjaacce

7 KJjacc
1. Boipaxenuss 1 ux npeoopazopanus. Ypapuenus - 20 4.
UwucioBble BEIPAXKECHUSI M BRIpAXKEHUS ¢ IepeMeHHbIMHE. [IpocTeiimme npeodpa3oBaHus

BBIPAYKECHHI. Y PaBHEHHUE C OJITHUM HEU3BECTHBIM U €r0 KOPEHb, TUMHEWNHOE YPaBHEHUE.
Pemenne 3a1ay MeTo10M ypaBHEHUM.

Ieasn - cucremaTu3npoBaTh U 000OIINUTH CBEEHUS O IPEOOPA30BaHUU BBIPAXKEHUN U
pelIeHIH yPAaBHEHHUI C OJJHUM HEM3BECTHBIM, TIOTy4YEHHBIC YUAITUMHCS B KypCe MaTEMaTUKH
5,6 K1accoB.

3HATh KaKue yucia SBISIOTCS HEeJIbIMHU, JPOOHBIMHU, PAIlHOHAIEHBIMH, ITOJIOKUTEIILHBIMH,
OTPHIIATEIILHBIMU U JIP.; CBOMCTBA JEHCTBUI HAJl YNCIIaMU; 3HATh U TIOHUMATh TEPMHUHBI
«YHCIIOBOE BBIPAKEHUEN, «BBIPAKEHUE C IEPEMEHHBIMUY, «3HAYCHUE BBIPAKEHU,
TOX/IECTBO, «TOKIECTBEHHBIE MPEOOPA3OBAHMS.

YMeTh OCYyIIECTBIATh B OYKBEHHBIX BHIPAKCHUSAX YUCIOBBIE ITOICTAHOBKH U BBITTOJIHSATH
COOTBETCTBYIOIIME BHIUMCIICHUS; CPAaBHUBATh 3HaYEHUs1 OYKBEHHBIX BBIPAXEHUN TIPU
3aJJaHHBIX 3HAUEHUSIX BXOAIIMX B HUX MIEPEMEHHBIX; IPUMEHSTh CBOWCTBA JICHCTBUN Hal
YHCIaMU TIPY HAXOXKICHUHU 3HAUYCHHUH YHCIIOBBIX BBIPAYKEHHIA.

2. DOyHKIMY - 15 4.
@OyHK1Ms, 001acTh onpeneneHus GyHkuun, Criocoos! 3ananus GyHkuuu. I'paduk GyHKIMM.
Oyukius y=kx+b u e€ rpadpux. ®ynkuus y=kx u e€ rpapuk.

IleJsb - MO3HAKOMUTH YYAIIMXCSI ¢ OCHOBHBIMH (DYHKIIMOHAIBHBIMU HOHATHSIMHU U C
rpadukamu QyHKuil y=kx+b, y=kx.

3HaTh onpeaeneHus GyHKIUH, 00JaCTH onpeaeneHns GyHKIUU, 00J1acTH 3HAYeHU, YTO
TaKoe apryMeHT, Kakas IepeMeHHasl Ha3bIBAaeTCs 3aBUCUMOM, KaKkasi He3aBUCUMOM; TOHUMATb,
4TO (PYHKIUS - 3TO MaTeMaTuyecKast MOJIeNb, TO3BOJISIIONIAs OMUCHIBATh U U3y4YaTh
pa3sHooOpa3Hble 3aBUCUMOCTH MEXKIY PEIbHBIMU BEIMYMHAMH, YTO KOHKPETHBIE TUITBI
byHKuui (npsimMas U oOpaTHas MPONOPIMOHAIBHOCTH, TMHEHHAs!) ONUCHIBAIOT OOJIBIIOE
pa3sHooOpa3ue peaabHbIX 3aBUCUMOCTEH.

YMeTh paBUIILHO YNIOTPEOIATh PYHKIIMOHAIBHYIO TEPMUHOJIOTHIO (3HaYeHHE (PYHKIUH,
aprymeHr, rpaduk QyHkunu, o01acTh onpeseseHue, 001acTh 3Ha4eHH ), TOHUMATh €€ B TEKCTE,
B peuu yuuTels, B GOpMyIHpPOBKE 3a]a4; HaXOIUTh 3HaUeHUs (QyHKUUH, 3a1aHHBIX (HOPMYIIOH,
Tabiuuel, rpaguKoM; periatb 00paTHYIO 3a/1a4y; CTPOUTh TpaduKU TMHEHHON (YHKIHH,
pSAMO 1 00paTHON MPOMOPIUOHATBHOCTH; HHTEPIIPETUPOBATH B HECIIOKHBIX CITy4yasiX rpapuKu
peaIbHBIX 3aBUCUMOCTEN MEXAy BEJIMYMHAMU, OTBEYAsl HAa TIOCTABJIEHHBIE BOIIPOCHI

3. CreneHb ¢ HATYPAJIbHBIM NOKa3aTeaeM — S4.

CreneHsb ¢ HaTypajabHBIM [TOKa3areneM U e€ cBoiictBa. OnHowieH. dynkunn y=x2, y=x3, 1 ux
rpauKy.



Lean - BeIpaboTaTh YMEHUE BIMOIHATH IEHCTBUS HA/l CTENEHIMH C HATypalbHBIMU

[IOKAa3aTEeISIMHU.

3HaTh onpeeNeHne CTEeTIeHH, OTHOWIEHA, MHOTOWIEHA; CBOMCTBA CTETIEHU C HATYpaJbHBIM
MoKa3aTesieM, CBOMCTBAa PYHKIUN y=X2, y=X3.

YMeTh HaXOAUTh 3HAUCHUS (PYHKIUI, 3aJaHHBIX POPMYIIOH, Tabmuiel, rpagukom; pemath
o0paTHyI0 3a/1a4y; CTPOUTh rpaduku GyHKIUN y=X2, y=X3; BBIIOIHITH IEHCTBUS CO CTEICHIMHU
C HaTypaJIbHBIM [TOKa3aTesieM; NpeoOpa3oBbIBATh BHIPAKEHUS, COJEPIKAIINE CTEIICHH C
HATYpaJIbHBIM MOKa3aTesieM; IPUBOJUTh OAHOWIEH K CTAaHAaPTHOMY BHUY.

4. MHoOro4JjeHbl — 234.

Muorounes. CioxkeHue, BHIMUTAaHUE U YMHOXEHUE MHOTOWICHOB. Pa3ioxeHnrne MHOrowieHa Ha
MHOKHTEIIH.

Heanb - BEIpaboTaTh YMEHHE BBINOIHATH CIOXKEHNE, BRIYUTAHUE, YMHOKEHHUE MHOTOWICHOB U
pa310KeHNE MHOTOWICHOB HA MHOXHUTEIIH.

3HaTh OomnpejeieHre MHOTOUJIEHa, TOHUMATh (POPMYITHUPOBKY 3aJaHUI: «YIIPOCTUTD
BBIPAXKEHUEY, «PA3JI0KUTh HA MHOKHUTEIN.

YMers NpUBOAUTH MHOTOWIEH K CTAHJIAPTHOMY BHUJLY, BBIIIOJHATH ACHCTBHS C OJTHOWICHOM
Y MHOTOWICHOM; BBITIOJHATH Pa30KEHUE MHOTOUWICHA BRBIHECEHHEM OOIIETO MHOKHUTEIS 32
CKOOKH; YMHOaTh MHOTOYJICH HA MHOTO4JIEH, PACKJIaIbIBaTh MHOTOUWIEH HA MHOXKHUTEIN
CIocoOOM TpyNIHUPOBKH, T0Ka3bIBATh TOKIECTBA.

5. @opMYVJIbl COKPAIIEHHOI0 YMHOKeHHS — 18 4.

®opmyisl. [Ipumenenue GopMy COKpAIEHHOTO YMHOXKEHUS K PA3I0KEHUIO HA MHOXKUTEIH.

e - BEIpaboTaTh YMEHHE MPUMEHSTH B HECIIOKHBIX CTy4asx (OpMYJIIbl COKpAIIEHHOTO
YMHOKEHUS 7Sl IPpeoOpa3oBaHus IENbIX BBIPAKEHUI B MHOTOWICHBI U JJISL PA3JI0KEHUS
MHOT'OYJICHOB HA MHOXHUTEIIH.

3HaTh (HOPMYIIBI COKPAILIEHHOTO YMHOKEHHSI: KBaJPAaTOB CYMMBI U Pa3HOCTHU JABYX
BBIPQXEHH; pa3TUYHbBIE CIIOCOOBI PA3JI0KEHUSI MHOTOYWICHOB HA MHOKHUTEIH.

YMmeTb untath (HOPMYIIBI COKPAIIEHHOTO YMHOKEHHS, BHIIOTHATH MpeoOpa3oBaHUE
BBIpQXXEHHUI puMeHeHHEeM (POPMYJIT COKpPAIIEHHOTO YMHOKEHHUS: KBaJpaTa CyMMBI H Pa3HOCTH
JIBYX BBIPQXXEHUE, YMHOKECHUS PA3HOCTH JABYX BBIPAKEHUN HA UX CYMMY; BBIIIOJIHATH
pa3J10KEeHUE PA3HOCTH KBAIPATOB JIBYX BBIPAKEHUN HA MHOKUTEIIH; IPUMEHATH Pa3JINYHbIE
CIOCOOBI PA3JIOKEHUSI MHOTOYICHOB HA MHOYKUTEIH; TPEOOPa30BHIBATH 11€JIbI€ BHIPAKCHHUS;
MPUMEHSTh IPe00pa30BaHKE IENBIX BRIPAKEHUH MPU PELICHUH 3a/1a4.

6. CucTeMbl JIHHEHHbIX YPABHeHHH — 14 4.
CucreMa ypaBHEHUH ¢ IBYMsI IEPEMEHHBIMU. PellieHre CUCTEM IBYX JTUHEUHBIX YPaBHEHUH

C ABYMs IIEpEMEHHBIMU. Perienre 3a1a4 METOA0M COCTaBIIEHUS CUCTEM YPaBHEHUM.

Heap - 103HAKOMUTH yYalUXCS CO CIOCOOAMU PELICHHs] CUCTEM JIMHEWHBIX YpaBHEHUH C
JBYyMsI IEpEMEHHBIMH, BBIpaOOTaTh YMEHHUE peliaTh CHCTEMbl YPAaBHEHUN U IPUMEHSATh UX MPU
pELICHUH TEKCTOBBIX 3a/1a4.

3HaTh, 4TO TaKO€E JINHEWHOE YPAaBHEHHE C IByMs IEPEMEHHBIMHU, CUCTEMA YPAaBHEHUH, 3HATh
pa3InyHbIe CIIOCOOBI PEIIEHUsI CUCTEM YPaBHEHUH C IBYMS NIEPEMEHHBIMU: CII0CO0
MOJICTAHOBKH, CIIOCO0 CIIOKEHUS; TOHUMATh, YTO YPaBHEHHUE - TO MaTeMaTHYECKHUH armapaT
peleHns pa3sHooOpa3HbIX 3aJja4 U3 MaTeMaTHKH, CMEKHBIX 00J1acTel 3HaHHUH, TPAKTUKY.

YMeTh MpaBUIBLHO YIIOTPEOIATh TEPMUHBL: «YPaBHEHHE C IBYMsI IEPEMEHHBIMIY,
«CHUCTEMay»; TOHUMATh MX B TEKCTE, B PEUU YUHUTEIsI, HOHUMATh (DOPMYITUPOBKY 3a/1a4l «PEIIUThH
CHCTEMY YPaBHEHMH C IByMsI IEPEMEHHBIMIY; CTPOUTh HEKOTOPBIE T'paKU YPABHEHUS C



JIBYMSI IIEPEMEHHBIMU; PEIIAaTh CUCTEMbI YPAaBHCHHH C JBYMsI IEPEMCHHBIMHU Pa3InIHBIMU
crocodaMu.
7. loBTOpenune. Pemenue 3a1a4 - Su.
3akpericHUe 3HaHWH, YMEHHI U HaBBIKOB, MTOJIYYCHHBIX HA YPOKax IO JaHHBIM TeMaM (Kypc
anreOpsl 7 Ki1acca).
OT060p comepxkaHust O0OYUCHHS OCYIIECCTBISICTCS Ha OCHOBE CJICAYIOINNX JIUIAKTHICCKUX

HpI/IHLII/IHOBI cucreMaTrunl3anus 3HaHPII7[, HOJIy‘IeHHBIX yan_II/IMI/ICSI B Haqaanoﬁ HIKOJIC,
COOTBETCTBHE 0053aTE€IbHOMY MUHHMYMY COZEp KaHUsI 00pa30BaHMsI B OCHOBHOH IIIKOJIE;
yCHJICHUE OOIIeKYIbTYPHOU HANIPABIEHHOCTH MaTepuana; YIET MCUX0JI0r0-TIearornuecKux
0COOCHHOCTEH, aKTyaJIbHBIX JUIS 9TOTO BO3PACTHOIO MIEPHO/IA; CO3IaHUE YCIOBUU JIS
MMOHMMAaHHS U OCO3HAHHUS BOCIIPUHUMAEMOr0 MaTepHalia.

8 Kaacc

1. PanuonanbHble Apodu (23 4)
Panmonanenast apoOb. OCHOBHOE CBOMCTBO ApoOU, cokpamieHue apodeit. CroxxeHue,
BBIUMTAaHUE, YMHOKEHUE U JISTICHUE JAPOOCH.

y k.
[TpeoOpa3oBanue panMOHATBEHBIX BeIpaXeHUH. DyHKIMA Y = — U e€ rpaduk.
X

2. KBaapatubie kopau (204)
[Tonsitre 06 nppanmoHamTbHOM yucie. OO0Iue CBEICHUS O ICHCTBUTEIBHBIX YHCIIAX.

KBanpaTHblil KOpeHb, IPpUOIMKEHHOE 3HAaUEHUE KBaIpaTHOro KOpHs. CBOMCTBA KBaJApaTHBIX
KOpHEH, MpeoOpa3oBaHus BbIpaKEHHH, CoJepKalX KBaJpaTHble KOpHU. DyHKIMS Y = JX u
e€ rpaduk.

3. Keaaparubie ypaBHeHus (234)

KBagparHoe ypaBHenue. @opmyiibl KOpHEN KBaJIpaTHOroO ypaBHeHHs. Teopema Buera.
Pemenne panyoHanbHbIX ypaBHEHUN. Penienne 3a1aq, NpuBOIALIINX K KBaJpaTHBIM U
palOHaIbHBIM YPaBHEHUSM.

4. HepaBenctBa (194)

UucnoBble HEpaBEHCTBA U MX cBOcTBA. [lowieHHOE CII0KEHHE U YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEpPAaBEHCTB K OLICHKE 3HAYEHMs BbIpaxkeHus. JIMHeiHoe
HEPABEHCTBO C OAHON NepeMeHHOM. CrcTeMa JIMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

5. Crenensb ¢ neabiM nokazaresiem (10 4)

Crenenb ¢ 1enbpiM TokazateneM W e€ cBoiicTBa. CTaHAApTHBIM BHJA 4YHCIA. 3aIluCh
NpUOIMKEHHBIX 3HaueHUH. JleficTBUs HaJ MpUOIMKEHHBIMU 3HAYECHUSIMHU.

6. DjIeMeHTbI CTATUCTHKHU M TEOPUH BeposiTHOCTel (6 1)

COop u TpynnupoBKa CTaTUCTUYECKUX HaHHBIX. HarnsmHoe mpencTaBlieHHE CTaTHCTHYECKOM
uH(popMalun

7. lloBTopenue. Pemenue 3axau (6 4)
3akperuieHne 3HaHuM, yMEHUH U HaBBIKOB, MOJIYY€HHBIX HA YPOKaXx I10 JAHHBIM TeMaM (Kypc
anredpsI 8 Kinacca)

9 kJjacc

IloBTOpeHne marepuasa 7-8 kiacca 4u.

BripaxeHus1, TOXX€CTBa, ypaBHEHUSI, CHCTEMBI YpaBHEHUH (YHKLUH, KBaIpaTHbIE KOPHHU,
CTEINEHb C HATYPAJIbHBIM M LIEJIBIM [TOKa3aTesaeM, (OpMyJIbl COKPAILIEHHOTO YMHOXKECHHUS
I'naBa 1. KBaaparnunas ¢pynknus 224.

OyHKIMK U UX cBoiicTBa. KBaapartuelil TpéxwieH. KBaaparnunas GyHkius u e€ rpadux
Crenennas ¢pynkuus. Kopenb N-ii creneHu



I'naBa 2. YpaBHeHMsI M HEPABEHCTBA C O[IHOM nepeMeHHOM 14 4.

YpaBHeHUs ¢ OHOM TepeMeHHON. HepaBeHcTBa ¢ 0HOM ITIEpEMEHHON

I'naBa 3. YpaBHeHMsI M HEPABEHCTBA ¢ ABYMS nepeMeHHbIMU 17 4.

YpaBHeHUs ¢ IByMsI IEPEMEHHBIMU U UX cucTeMbl. HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX
CHUCTEMBI

I'naBa 4. Apudpmernueckasi u reomerpuyeckasi nporpeccus 15 4.

Apudmernueckas rnporpeccus. 'eomeTprudeckas mporpeccus

I'naBa 5. Di1eMeHTHI KOMOMHATOPHKH M TEOPUH BeposiTHOCTH 134.

DOnemMeHTbl KoMOUHaTOpuKH. HayanbHble cBeIeHUS! U3 TEOPUH BEPOSITHOCTEH

IloBTOpenue 14 4.

Ksanparnsiii Tpéxunen. Crenennas Gynkius. Kopens N-ii crernenn. HepaBeHcTBa ¢ 0qHOM
IIEPEMEHHOI. YpaBHEHU ¢ IBYyMsI IEPEMEHHBIMU U X cucTeMbl. HepaBeHcTBa ¢ 1ByMs
MEPEMEHHBIMH U UX CUCTEMBL. ApudmeTrueckas rnporpeccus. I'eomerpudeckas Iporpeccus
OnemeHTH KOMOMHaTOpuKH. HavanbHbie CBeIeHUS U3 TEOPUH BEPOSTHOCTEH

I1anupyeMblie pe3ViabTAThLl OCBOCHHS VUCOHOT0 mMpeaMeTa «AJreopa
B 7-9 kiaaccax

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoCcTHBIE Pe3yJabTAThl OCBOCHUS MPOrpaMMbl  y4eOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM HWHTEpeca K TPONUIOMY M HACTOSIIEMY POCCHHCKOH MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTHYECKOH IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HAYKAX W MPHUKIATHBIX
chepax;

2) rpaKIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEHM TpakJaHWHA M peau3allid ero Ipas,
MPEJICTABIICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETyp TPaXKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ITHUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYSCKUM TPUMEHEHHUEM JIOCTHIKCHUH
HAYKH, OCO3HAHHEM BaKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) Tpy/oBO€ BociuTaHMe:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEUICHHHM MPAaKTUYECKUX 3a7ad MaTeMaTHYeCKOn
HAIpaBJICHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYEeCKOTO 00pa30BaHUs Ha MPOTSHKEHUHU BCei
JKU3HU JJIs1 YCIICITHON MPO(eCCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM W IIOCTPOCHHEM WHIUBUIYATHLHOW TPACKTOPUU OOpa3oBaHHS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHATHHOMY U 3CTETUYECKOMY BOCHPUATHIO MATeMAaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHHUH, PacCyKICHUH, YMEHUIO BUJIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIe B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS 4YeIIOBEKa, MPHPOABI W OOIIECTBA, IOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(]epbl 4YelOBEUECKON MAeITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAYUMOCTH JUISl Pa3BUTHS [TUBUIIM3AIINH, OBIIQJCHHEM SI3bIKOM MaTEeMAaTHKH U MaTEMaTHIECKOM
KyJIbTYpOH Kak CpeICTBOM T[IO3HAHWUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABBIKAMU
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH;

6) pusnyeckoe BocnuTaHue, GOpMUPOBAHNE KYJIbTYPbI 3I0POBbsI M IMOIIMOHAIBHOTO
OJ1aronmoJyyms:

TOTOBHOCTBHIO TPHMEHSTh MAaTeMAaTUYECKHWE 3HAHHMS B HMHTEPECaxX CBOETO 370POBbS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U



OT/bIXa, peryisapHas (Qu3nueckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MIpaBa IPYroro 4eI0BeKa;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

OpHGHTaHHeﬁ Ha INPUMCHCHUC MATCMATUYCCKUX 3HAHUU IJid pClICHUA 3aaa4 B OGJ’I&CTI/I
COXPaHHOCTH OKpY’Kalolleld Cpeabl, IUIAHUPOBAHHUS IOCTYIKOB W OIIGHKH WX BO3MOXHBIX
HOCJEICTBUMA Ui OKpY’KaroIIel Cpe/bl, OCO3HAHHEM TJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npoOJIeM U IyTeH UX peleHHs,

8) amanTanus K H3MEHSIIONIUMCS YCJIOBUSAIM CONMAJIBLHON W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBUSX HEOINPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrux
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMH U3
OIIbITA APYTUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUMU, B TOM 4HCJe GOPMYJIMPOBATH HIIEH,
IIOHATHUS, THUIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
JNeQUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMACMBIC PEIICHUS W
neicTBus, GOPMYIUPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/bHBIE YHHBepCAIbHbIe y4eOHbIe AelicTBUSA

Ba3oBble Jlornueckue AeiicTBUs:

BBISBIISITH M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSATHA,
OTHOIIEHUH MEXAy MOHATUSAMH, (OPMYIMPOBATh ONpEACICHUS TOHIATUH, YCTaHABIHUBATh
CYULIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMHM, OCHOBAHUS /sl 0000IIEHUS U CPaBHEHUs, KPUTEPUHU
MIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAWUTENbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (paKkTax, JaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpeuiaraTb KPUTEPUU JJsl BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (MpsAMble U OT MPOTUBHOTIO),
IOPOBOJUTH  CaMOCTOSITETIbHO  HECIIOKHBIE  JIOKa3aTelIbCTBA  MAaTeMAaTH4EeCKUX  (aKToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPH, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHust yd4eOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUS:

UCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IMO3HAHUSA, (OPMYIHPOBATH
BONPOCHI, GUKCHUPYIOIIKE MPOTUBOpEUHE, TPOOIIEMy, CAMOCTOSITEIbHO YCTaHABINBATh UCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAMTH MO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJbIIOoe
UCCIIEIOBAaHUE T10 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOBeKTa, 3aBUCHMMOCTEH
00BEKTOB MEX]Ty COOO0I;

CaMOCTOSITENNbHO (OPMYIUPOBaTh OOOOIIEHHST M BBHIBOABI 110 pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0IEHNUS, UCCIIEI0BAHMsI, OLEHUBATh IOCTOBEPHOCTD MOJIy4YE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEHHI;

IIPOTHO3UPOBAaTh BO3MOXHOE pPa3BUTHE IPOLECCA, a TAKXKE BBIIBUIATH MPEANOJIONKEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:



BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX, HEOOXOAMMBIX JUIS
pELIeHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIIMIO PA3IMUHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHUS;

BbIOUpaTh (opMy TMpelcTaBiIeHUs HHPOPMAMM U WUIIOCTPUPOBATH pelIaeMble 3aJayu
CXEeMaMH, AuarpaMMaMH, HHOU rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAE&KHOCT, HMHGOPMALMU MO0 KPUTEPHUSAM, NPEUIOKEHHBIM YUUTEIEeM WU
c(hOpPMYJIUPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCTIPUHUMATH U (POPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU H IEIISIMU OOIICHUS,
SCHO, TOYHO, IPAMOTHO BBIpaXaThb CBOIO TOUKY 3pPEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS IO XOJly PeILlIeHU 3a/1a4l, KOMMEHTHUPOBATh MMOJYyUYEHHBIN pe3yJIbTaT;

B XOoJe OOCYXIeHHMsS 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCY>KIAaeMOW TEMBbI, MPOOJIEMBI,
pemiaeMoil 3ajauM, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK PEIICHUsS, COMOCTABIATH CBOU
CYXKICHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB JMajora, oOHapyXUBaTh pPa3iHuue U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEJCTaBISATh Pe3yJbTaThl pPELICHUS 3aJaud, »SKCIEPUMEHTa, HCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITCIILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C YyY€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM W HHAMBUAYaJbHON pPaOOTHI mpu
pelIeHnr y4eOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 11€]Ib COBMECTHOM NIEATEIbHOCTH, MNIAHUPOBATH OPTraHU3AIMI0 COBMECTHON paldoThI,
pacnpenensaTh BHUIbI paboOT, JOrOBapUBAThCS, OOCYXKIaThb MpOIECC M pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIIBKUX IO

y4acTBOBaTh B TPYMNOBBIX ¢GopMax paboTel (0OCYXKIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
MTYPMBI M JIPYTHUE), BHITIOJHATH CBOIO YacTh padOTHl U KOOPJIMHUPOBATH CBOW JCHCTBHUA C
IPYTMMH 4JI€HaMHd KOMAaHJbI, OLIEHWBAaTh KayeCTBO CBOET0 BKJaga B OOMIMIA MPOIYKT IO
KpUTepusiM, chopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PerynsiTuBHbIC YHHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH, AlTOPUTM peIleHus 3aaauyu (WIH €ro 4acTh), BbIOMpATh
croco0 pemeHuss ¢ Y4ETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ yuéTOM HOBOM HH(pOpMaLIIH.
CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTE/IEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIS TMpolecca W pe3ylbTarta pelieHus
MaTeMaTHYeCKON 3aJ1a4H;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPH pEHIEHUH 3a7adyd, BHOCHUTH
KOPPEKTHUBBI B JIEATETBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HaWJIEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3yjbTaTa JACITEIHHOCTH TMOCTABICHHON 1M W YCJIOBUSIM,
OOBSCHATH MMPUYUHBI JOCTHKCHUS WIIM HEJOCTHKEHHUS 1[EJIM, HAXOUTh OIMNOKY, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 7 KJjacce OOy4aromMiicss TMONYYUT CIEAYIONME TPEAMETHbBIE
PEe3yIbTaTHI:

Yuciaa 1 BLIYMCTIEHUS

BrImonHATE, codyeTas YCTHBIE M NMHChbMEHHBIC NPUEMBI, apu(METHUUECKHE IEHUCTBHS C
panMoOHAIbHBIMU YHCTIAMHU.

HaxonuTh 3Ha4YeHUs] YUCIOBBIX BBIPAKECHHH, MPUMEHSITh pPa3zHOOOpasHbIe CIOCOOBI U
npuEéMbl  BBIUMCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIC U
JECATUYHBIC TPOOH.



[TepexoauTh OT OHOW (POPMBI 3aNKUCH YHCEN K APYrod (mpeoOpa3oBBIBaTh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAIOUNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrisaTh YuCIa.

BbINONHATE NPUKKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUMN, OLEHKY 3HAYEHUH YHMCIIOBBIX
BbIpa)K€HU. BBINONHATE 1EHCTBHS CO CTENEHAMU C HaTYpaJbHbIMU ITOKA3aTEIIIMU.

[TpuMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

Pemate NpakTUKO-OPHUEHTUPOBAHHbIE 3a7ayd, CBSI3aHHBbIE C OTHOIIEHUEM BEJIHUYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredpanyeckyro TEpMUHOIOTHUIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUH MIPU 3aaHHBIX 3HAUEHHSX IIEPEMEHHBIX.

BrinonHATh peoOpa3oBaHus LENOr0 BhIPAXKEHHUS B MHOTOUWIEH MPUBEICHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNHATE yMHOXEHHE OJHOWIEHA Ha MHOIOWIEH W MHOTOWIEHAa Ha MHOIOYIEH,
OpUMEHSATH (HOPMYJIBI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEHWE MHOTOWIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIIMPOBKH ClaraeMbIX, IpUMEHEHUs (HOPMyYJ COKpaIEHHOIO
YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJIsl pPELICHMsS Ppas3IMuYHBIX 3ajad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEW ¢ HATypaJbHBIMM IOKA3aTeNsIMU JJIs MPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pewate yMHEVHBIE ypaBHEHHsI C OJHOW IEPEMEHHOW, NPHUMEHsS IpaBUja Iepexona OT
MCXOOHOIO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMmeHsTH rpaduyeckre METO/Ibl PU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YUCe, SIBISIOIIMXCS PEIIEHUEM JTMHEHHOTO YpaBHEHNUS C IBYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpadUK JHUHEHHOTrO YpaBHEHUS C JABYMS
NEePEeMEHHBIMH, TOJIb3YsICh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarb cucTteMbl ABYX JMHEWHBIX YpaBHEHHH C JIByMSl NMEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JIMHEHMHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX YpPaBHEHUW IO
YCIIOBUIO 3a/layM, HUHTEPIPETHUPOBAThH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd IMOJYYEHHBIN
pe3yJbTar.

DOyHKIUHA

N300pakath Ha KOOPJAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM M0 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKIMA. CTpouts rpaduk QyHKINU y = [X|.

OnwuceiBaTh € TMOMOLIbIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEXIy BEJIMUYMHAMMU:
CKOpPOCTb, BpeMsl, PAacCTOSHUE, 1[€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuth 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil criocod MpencTaBlIeHUs U aHaTu3a MH()OPMAIUH, W3BICKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peaNbHbIX IMPOLIECCOB U 3aBUCUMOCTEN



K xonmy oOyueHus B 8 Kiacce oOy4aromuiics TMOIYYUT CIEAYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHMCEN UL
CpaBHEHHs, OKpPYIJICHHS M BBIYUCICHHH, H300pa)kaTh JCHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHYECKOTO0 KBAAPATHOIO KOPHS, HAXOAWUTh KBaJIpaTHBIC
KOPHH, UCHOJIb3YsI IPU HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHUsl BbIPAKEHUH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEMN.

Hcnonb3oBate 3anucu OOJIBLIIMX M MalbIX YHCEN C MOMOIIBIO JECSITUYHBIX ApoOeill u
crenenel uucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHSTh TMOHSATHE CTENEHU C IEJbIM I10Ka3aTeJeM, BBIIOJIHATH [PeoOpa3oOBaHUS
BBIPAKCHUI, COAEPIKALUX CTEIIEHU C LIETIbIM [T0OKA3aTEIEM.

BbInonHATE TOXKIAECTBEHHbIE MPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyeckKuMu JpoOsMu.

PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsATH TpeoOpa3zoBaHus BEIPAXKEHUH U1l pellieHHs] pa3IMYHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 pPEalbHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHbIe, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHBIE YpaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMH.

IIpoBOINTH NMPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MUMEET JHM YPaBHEHUE WU
CUCTEMAa YpaBHEHHUH pEIlIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITpOoYee).

[TepexoauTe OT cioBecHOW (OPMYIMPOBKH 3a1aund K e€ anreOpandeckod MOJENu C
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMSI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, peIlaTh JIMHEWHbIE
HEpaBEHCTBAa C OJHOM MEepeMEHHOM M MX CHCTEMBbI, JaBaTb TpaUUECKyl0 HILUIIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath W  UCHONB30BAaTh  (QYHKIMOHAJIbHBbIE TOHATHUS U S3bIK  (TEPMMHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpeAessATh 3HadeHHWe (QYHKIMUM IO 3HAYEHUIO apryMeHTa,
OTIpeeNATh CBOMCTBa (PyHKIMHU 1O €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX GYHKIUN BUa:

y = kiX, y = X2, y = X3,y = [x|, y = X, ONHCBIBATH CBOICTBA YHCIOBOI (DYHKIMH 110 €8

rpaduky.

K xonmy oOydeHuss B 9 Kijacce oOydarOMMICS TOJYYUT CIEAYIOMUE TPEeIMETHBIC
pe3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

CpaBHUBATh U yNOPSAA0UYMUBATH PAIMOHATBHBIE U UPPAIIMOHATIbHBIE YHCIIA.

BrimonasaTe apudmMeTnueckue IeHCTBUS C PAllMOHAIBHBIMHA YHCIIAMH, COUYETasi YCTHHIE U
MMCbMEHHBIE TPUEMBI, BHITIOIHATH BEIYUCICHUS C UPPALIMOHATIbHBIMU YUCIIAMH.

HaxonuTth 3HaYeHUs cTEneHed ¢ MeTbIMH MOKa3aTesIMU U KOPHEW, BBIYUCISITh 3HAUYCHUS
YHCJIOBBIX BBIPAKECHUM.

OKpyriiATh JEHCTBUTENBHBIE YHUCIA, BBIIOJHATH IMNPUKHUAKY pPE3yJIbTaTa BBIYHMCIICHHI,
OIICHKY YHCIJIOBBIX BBIPAQXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHelHbIE W KBaJpaTHbIE YpaBHEHHUS, YpaBHEHHUs, CBOJSIIMECS K HUM,
npocTeiiire ApoOHO-paluOHAbHBIE YPaBHEHUS.



PemaTe cucTeMbl JBYyX JIMHEWHBIX YPABHEHUM C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemare TekcToBble 3adauu anreOpandeckuM CrocoboM C TIOMOIIbIO COCTaBJICHHS
YpaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHH C IByMs II€PEMEHHBIMHU.

[IpoBoauTh MpoCTEMIINE UCCAEAOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YPaBHEHUE WU
CUCTEMa YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHelHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHUE
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3aIIUCHIBATH PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemateb cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOW MPSIMOM,
3alMChIBaTh PELICHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3aa4.

DOyHKIUUHA
Pacnio3HaBaTh yHKLIMHU U3y4yeHHbIX BUJOB. [loKka3bIBaTh CXeMAaTHYECKH PACIIOIOKEHUE HA
KOOPJIMHATHOU IIJIOCKOCTH rpaduKoB byHKIUi

puza:y =kx, y =kx + b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, B
3aBUCUMOCTH OT 3HaYeHUH KO3(PPULIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIMH.

Crtpouts M H300pakaTh CXEMATHUYECKH I'paUKM KBAaApPAaTUYHBIX (DyHKIUI, ONMUCHIBATH
CBOWCTBA KBa/IpaTUYHbBIX (DYHKIMHA 1O UX IrpaduKam.

PacnioznaBate  kBagpaTH4Hyl0 (QyHKIuIO 10  ¢GopMyle, IPUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUUH U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

YucJi0BbIE MOCJIE10BATEILHOCTH H IPOIPECCHH

PacniozHaBaTh apu(MeTHUECKYI0 M T€OMETPHUECKYIO IIPOTPECCUU TP Pa3HbIX crocobax
3a/1aHus.

BBINONHATE BBIYMCIIEHHS C MCHOJIBb30BaHHEM (OpMYI n-ro 4jaeHa apupMETHUECKOH H
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WiEHbI 10CIEJ0BATEIbHOCTY TOUKAMH Ha KOOPAUHATHOMN MIOCKOCTH.

Pemate 3agaun, cBA3aHHbIE ¢ YUCIOBBIMU IIOCIE0BATEIBHOCTAMH, B TOM UHUCIIE 331a4H U3
peanbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, LU(POBBIX TEXHOIOTHIH).

TemaTnueckoe NJIAHUPOBAHNE C VKA3AHNEM KOJIUYECTBA YaCOB, 0TBOIUMBIX
HA OCBOCHHE KAKIOH TeMbI

7 kaacc

Ne Tema KoaundecTBO 9acoB
1 | IloBTrOopeHHe Kypca MaTeMaTHKH 6 Kiacca 2

2 | BelpaxeHusi, TOKJeCTBa, ypaBHEHUS. 20

3 | ®yHknuw. 15

4 | CremneHb ¢ HATYpaJIbHBIM ITOKA3aTEIEM. 5

5 | MHorouseHsl. 23

6 | ®opMyIBl COKPAIIEHHOTO YMHOKCHHS. 18

7 | Cucrembl TUHEHHBIX YpaBHEHUH. 14

8 | IloBropenue. Pemenue 3a1a4d mo Kypcy anreopsr 7 5

Hroro 102y




8 kjgacce

Ne Tema 3anaTus KoanuecTBoO
4acoB
n
/
n
1 | BBoaHOE OBTOPEHHE 2
2 | PannonanbHbIC 1pOOH 23
3 | KBaaparHpie KOpHU 19
4 | KBagpatHble ypaBHEHHUS 21
6 | HepaBenctra 20
7 | CreneHs ¢ LENIBIM IIOKa3aTeIeM. DIEMEHTEI CTATUCTUKHA 11
8 | IloBTOpeHue 6
HToro 102
9 kiacc
Ne KoanuecTBoO
n/n Tema 4acoB
1 | INoBTOpenue marepuana 7-8 kiacca (44) 4
2 | KBagpartuunas GyHkuus (224) 22
3 | YpaBHeHHs ¥ HEPABEHCTBA C OJJHOM TiepeMeHHOoM (14 u) 14
4 | VpaBHEHHS M HEPABCHCTBA C JABYyMs riepeMeHHbIMu (17 9) 17
Apudmerndeckas u reoMmerpudeckas rnporpeccuu (1549) 15
DneMeHThl KOMOMHATOPUKH U TEOPUH BeposiTHOCTH (131) 13
[ToBTOpenue (14 u) 14
Htoro 99
JJIeKTPOHHBIE 00pa3oBaTe/ibHbIE Pecypchl
1. http://school-collection.edu.ru/
2. http://fcior.edu.ru
3. http://eor.edu.ru
4, http://povschola.edurm.
5. http://shevkin.ru/Maremaruka.
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