I[MPUHATA YTBEPX/IEHA
Ilegarornueckum copetom OAHO «Illkona L{IIM» npukazom aupexropa OAHO «Illxona L{IIM»
(mpotoxoin ot 29 aBrycra 2025 r. Ne123) ot 29 aBrycra 2025 1. Ne207/8-O/125

PABOYASA ITPOI'PAMMA

JAOMOJTHUTEIHLHOT0 YueOHOro npeamera «[IpakTuKyM no MaTeMaTHKe»
JUTsE 00yJaroImmxcs 8 Kiacca

AHgpocoB AnekcaHap AnekcaHapoBuy
cn=AHApocoB AnekcaHap
Anekcangposuny, o=0AHO LLikona
LIIM, ou=[npekTop,
email=a.androsov@school-cpm.ru,
c=RU

2025.08.29 09:41:13 +03'00

Mocksa, 2025 rog


Егор Беседин


IlosicHuTeNbLHAS 3aMUCKA

B coBpemeHHOM wMupe cdepbl MPUMEHEHHS MATeMaTUKH PACHIMPSIOTCS, MO3TOMY
MaTeMaTHYECKHeE 3HAHM, KaK 1 MAaTEMATHYECKUI CTHIb MBIIIJIEHUS CTAHOBITCI OYeHb BaKHBIMU, a
HEKOTOPBIX HANPABICHUSX NEATEIHbHOCTH KIIOYEBBIMU, OTKYJla BBITEKAeT HEOOXOAMMOCTH Ooee
WHTEHCUBHOTO M TTyOOKOTO TOJTYUYEHHS MAaTEMAaTHUECKUX 3HAHUH, a TAKKE PEIICHUS HECTaHIaPTHBIX
U UIEUHBIX 3a7a4. B mporecce n3ydeHuss MaTeMaTUKH B apCe€HAT MPUEMOB U METO/I0B MBIIUICHUS
YellOBEKa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIMS W JACAyKIUs, 0000IIeHne u
KOHKpETH3aIusl, aHalu3 M CHUHTE3, KJIacCH(PUKAIUS M CUCTEMAaTH3aIus, aOCTparupoBaHUE H
aHaJIOTHS.

OcHoBoOli TIOHMMaHUs 000N HayKu SBISIETCS HE MPOCTO HM3YYEHHE TEOPETHUIECKOTO
MaTepuasna, HO ¥ YCIEIIHOE MPUMEHEHHUE eT0 Ha MPAKTUKE, CAMOCTOSITEILHOE MTOCTPOCHHE BHIBOIOB
U HWCIOJIb30BaHUE PA3JMYHBIX METOJOB, JUIS TOJTY4YeHHUsS pe3yibTaTa. [IpakThka pemieHus 3agadq
pa3BHBAaeT JIOTMYECKOE MBIIUICHWE, HACTOMYMBOCTh M KpEaTUBHOCTh. B pamkax Kypca
oOydaromuMmcsi OyleT HEOOXOAMMO pemiaTh pa3indHbIe M0 CIOXHOCTH H IENH 3aJayH,
HANpaBlICHHBIE Ha PACIIUPEHHE KPYro3opa, MPaBUILHOCTH MOCTPOCHHS BBIBOJOB, 3aKpPEIICHHE
NPOIIEHHOTO B paMKax IIKOJBHOW IMporpammbl MaTepuana. Takod Bua pabOTHl HIKOJIHHUKOB
MO3BOJIUT MM TMPUMEHHUTH 3HAHUS M yMEHHs, TPUOOpPETEHHBIE HAa ypOKaxX, a TaKKe COBEPIIUTH
CaMOCTOSITENILHO OTKPBITHS, IEMOHCTPHUPYIOIIEE KPACOTY MaTEMAaTHIECKONH MBICITH U TIO3BOJISIOIIEE
MEPEeKUTh PAZAOCTh TBOPYECTBA W  YyJIOBOJIBCTBUE OT HHTEUICKTYAIbHON JESTEIBHOCTH.
CaMOCTOSITeTbHO TOJIYYCHHBIE BBIBOJABI B XOJ€ Kypca CO3[Al0T MPOYHBIA (QyHIAMEHT s
JAIHEHIIET0 TIIyOOKOTO HM3yYeHHUsT MATeMAaTUKH U PACHIUPSIOT BO3MOXKHOCTH OOYyYaIOIIUXCS B
pamKax pemieHuss Oojiee TPOCTHIX 3amad. Kypc HampaBieH Ha pa3BUTHE Y KaKIOro peOeHka
rUOKOCTH MBIIUICHUS, BOOOPAXKEHHUs, CAMOCTOATEILHOCTH, TBOPUECKHUX CIIOCOOHOCTEH, a TaKxke
MOBBIIIAET MHTEPEC K MATEMAaTHUKE U YPOBEHh MAaTEMAaTUIECKOU MOITOTOBKH.

Kypc «lIpakTukyMm 1o mMaTeMaTHKE» I03BOJUT OOYYaroIUMCs YriIyOJeHHO PacCMOTPETh
TEMBI IIKOJIBHOM MPOTrpaMMbl, TO3BOIUT O0YYArOIIUMCS Ha HATJIAAHBIX IPUMEPaX 0CO3HATH IIUPOTY
IIPUMEHEHUs MaTeMaTU4eCKUX 3HaHUM. [IIKOIbHUKM CMOTYyT CaMOCTOATENIBHO BEIBOAUTH IIPABUIIA U
TEOpEeMbl, HEOOXOAUMBIE JJIS TATbHEHIIIEr0 H3yYeHHsI MaTEeMaTHKH, YTO ITO3BOJIUT MTOJIYyYUTh OTIBIT B
HCCIIEA0BAHUAX U CO3/aTh IIOJIOKUTEIbHBIE SMOLUHU, MO3BOJSIOIINE JBUTAThCA II0 IIPOrpaMMe C
JHTY3Ma3MOM U IPOSBJIASA MHHULMATHBY B HOBBIX HCCIENOBAaHMAX. B Xonxe Kypca, LIKOJIBHUKHU
pPaccMOTPAT 3a7a4M, paCLIUPSIOLINE UX ApCEHAl 3HAHUW U YMEHHUH, a TaK)Ke [TO3BOJISAIOIINE ClIEIaTh
BBIBOJII 00 ONTHMM3ALMU paHee MOJYyYEHHBIX pemieHui. JlaHHbI Kypc Takxke cozmact 0azy s
NPOCKTHOM paboOThl MIKOJHHMKOB B MAaTeMAaTH4YECKOM BEKTOpPE WJIM IO3BOJUT  CO37aThb
MeTarnpeIMEeTHbIE UCCIIECA0BAaHMS B 3KOHOMUKE, HH(OpMATHKE U (PU3HKE, YTO MOIO0KUTEIBHO BIHUSIET
Ha BCECTOPOHHE Pa3BUTHUE U MIO3BOJIUT 3aKPEIIUTh 3HAHUS HA IIPAKTUKE.

[enpro kypca «lIpakTMKyM 110 MaTe€MaTHUKE» SBJISETCA BBEIACHUE ITOCTOSHHOU
MaTEMaTUYECKON MPAKTUKHU ydyalluMcsl 8 KJIAcCOB, OPUEHTHUPOBAHHOM Ha 3aKpeIUICHUE 3HAHMM,
MIOJTyYCHHBIX Ha YPOKaX, a TAK)KE Pa3BUTHE MOTHUBAIIMH, MBIIIUICHUS, TBOPUYECKUX CIIOCOOHOCTEH U 32
CUET ATOr0 — JOCTI)KEHHE Ooyiee BBHICOKOTO YPOBHSA MX OOIIEed MaTeMaTH4eCKOH MOJATrOTOBKH.
KonuenryanbHas uaesi JaHHOTO Kypca COCTOHUT B TOM, UTOOBI HA OCHOBE CHCTEMHO-/I€ATEIIbHOCTHOTO
nojaxoAa pa3paboTarh MEJarornyeckuii MHCTpyMeHTapuil (yueOHoe coaepikaHue, TEXHOJOTHH,
METOAMKH, METOANYECKOe oOecreueHne) HelpepbIBHOM MOJATOTOBKY 110 MaTeMaTUKE B 8 U Janee B
0oJee cTapmux Kiiaccax.

MeTo1010rnYecKO OCHOBOM pealiu3aliy IMOCTABICHHOM LENU SIBISIOTCA CIEAYIOLINE
MPUHLIMIIBI:



— ITpunun pa3BUTHS, KOTOPBI COCTOMT B TOM, YTO HOJTOTOBKA JOJDKHA OBITH HalleJeHa
IIPEXKJAE BCEr0 Ha CO3JAHME YCIOBHUM JUIsl BCECTOPOHHETO PAa3BUTHUS MBILIICHUS U JIMYHOCTHBIX
Ka4eCTB KayKJ0I'0 YYCHHKA, a HE OTPaHUYMBATHCS TPEHUHIOM B OCBOCHUM UMY METOZI0B MAaTEMATHUKHU.
CyTb 3TOro NMpUHIMIA MOKHO KpPaTKO BBIPA3UTh TE3HCOM: «PAa3BUTUE CPEICTBAMU MaTEMaTHKU
Ka)KJI0TO YYCHHUKa».

— IlpuHuun «BeIpalIMBaHUS) COCTOUT B COBMEILICHUH, C OJHOMH CTOPOHBI, BHYTPEHHEU
AKTUBHOCTH YUYEHHKA, €r0 LEJIEHANPABICHHBIX MONBITOK PACKPBITh U PEATU30BaTh CBOM NOTEHLHAIL,
a C ApyroMl CTOPOHBI, BHEIIIHEN OpraHU3aly 3TOM aKTUBHOCTH CO CTOPOHBI YUUTENS B paMKax TOU
K€ LEIIH.

— [IpyHUKI yCIEMTHOCTH COCTOUT B aKLEHTUPOBKE HAa YCIEIIHOCTh, TO €CTh B CO3/ITaHUH TaKOM1
CpeIIbl, T1Ie K OLTUOKE OTHOCATCS KaK K CTYNEHbKE POCTa, a HE MMOBOIY ISl OTOPYCHUS U MIOPHUIIAHHUS,
r7Ie [MEHUTCS U TIOJJICPKUBACTCS yCIeX KaXKIOro YYEHHKAa OTHOCUTENIBHO ce0s, HE3aBUCHMO OT
HAYaJILHOTO YPOBHS €r0 MOJATOTOBKHA U MATEMAaTUYECKUX CIIOCOOHOCTEH.

IInanupyemble pe3yJbTaTbl 0CBOCHHS MpeAMeTa
OcBoenue yuebHoro kypca «IIpakTukym o Mmatematuke» B 8 kiiacce 00ecrieuuBaeT HOMOIIb
B JIOCTIDKEHUH CIIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHbIX PE3YIbTaTOB 10 OCHOBHOMY yUE€OHOMY
npeamery «MaremaTHKay:

Auredpa

Yucjaa v BBIYUCTIEHUSA

Hppayuonanovuwvie uucna

[ToHrMaTh 1 UCOJIB30BATh HNPEACTABIECHUS O PACIIUPEHUH YHCIOBBIX MHOKECTB.

CB00OOIHO ONEepHpPOBATH MOHATUAMU: KBAJPATHBIM KOPEHb, apu(METUYECKHI KBaJpaTHBIN
KOpPEHb, UPPALMOHATIBLHOE YHCII0; HAXOAUTh, OLIEHUBATh KBAIpaTHbIE KOPHH, UCIIOB3YsI IPU HEOO0XO-
JTMMOCTH KaJIbKYJISATOP; BBIIOJIHITH PE0OPa30BaHMsI BEIPAXKEHHUH, COAEPIKAINX KBaIpaTHBIE KOPHH,
HCIIONIBb3Ysl CBOMCTBA KOPHEHN.

Hcnonbs30BaTh HayallbHbIE IIPEICTABICHUS O MHOXECTBE JCUCTBUTENBHBIX YHCEN UL
CpaBHEHHMSI, OKPYTJICHHSI M BBIYMCICHUN; N300pakaTh ACHCTBUTEIbHBIC YHCIa TOUKAMU Ha KOOPAH-
HaTHOM IPSIMOM.

Hcmoap30BaTh 3aldCH OOJNBIINMX M MAaJbIX YHCET C IIOMOIIBKO ACCATUYHBIX Z[p06el71 u
CTCIICHEH Ymciia 10, 3alIUCbIBATL W OKPYIJIATH YHCIOBBLIC 3HAYCHHUSA PCAJIbHBIX BCIUYHUH C
HCIOJIb30BAHUECM PA3HBIX CUCTCM HSMCpeHHﬁ.

Henumocmo

CB000/IHO OTIEPUPOBATH MOHATHEM OCTATKa I10 MOJIYJIIO; IPUMEHSATH CBOMCTBA CPAaBHEHUH 110
MOZYJII0; HAXOAUTb OCTaTKU CYMMBI U IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

AnredpanyecKue BbIpaskeHUs

/Jlpoono-payuonanshbie gviparcenus

HaxoauTh 1omycTuMBbIe 3HAUECHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.
[TpuMeHsSITh OCHOBHOE CBOMCTBO PAallMOHAIBHOM IpOOH.

BeimonuaTe npuBeneHue anreOpandeckux ApoOeil K o0lieMy 3HaMEeHaTesro, CIOXKEHHE,
YMHOXXEHUE, JIeNICHHE anreOpanyeckux Apooeii.

BBINONHATE TOXIECTBEHHBIE TPE0OPa30BaHUS PAIIMOHAIBHBIX BBIPAKCHUM.

[TpuMeHATH TpeoOpa30BaHUs BHIPAKEHHN JJIS PEIICHUs pa3IMYHbIX 3a7ad U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.



Cmenenu

[IpuMeHATh TOHATHUE CTENEHM C LEeJIbIM II0Ka3aTesieM, BBIIOJIHATE MpeoOpa3oBaHUs
BBIPAKCHUH, COAEPIKALNX CTEIICHU C LIEJIBIM ITI0KA3aTEIIEM.

Hppayuonanvusie svipasrcenus

Haxonuts  nomycTUMBIE  3HA4Y€HUs IIEPEMEHHBIX B BBIPAXKCHUAX, COJEp KALLMUX
apupMeTHYECKIe KBaIpaTHbIE KOPHHU.

BrIimonHsATe mpeoOpa3oBaHust HPPALIMOHABHBIX BBIPAXKEHUH, UCIIONB3Ys CBOMCTBA KOPHEH.

YpaBHeHHUS M HEPaABEHCTBA

Pemate KkBagpaTHbIEC YPaBHEHMUS.

Pemate 1poOHO-paIiioHaIbHBIE YPaBHEHUSI.

Pemate nuHENHbIE YpaBHEHMs C IIapAMETPAMHU, HECIIOKHBIE CUCTEMbI JIMHEHHBIX YPABHEHUN
C IIapaMeTPaMH.

IIpoBOoaUTE HcCEOBaHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C IPUMEHECHUEM
rpaduuecKuX MpeacTaBiIeHnH (YCTaHaBINBAaTh, UMEET JIM ypaBHEHHE UJIH CHCTEMa YpaBHEHUH pele-
HUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTk OT cI0BECHOU (POPMYIIMPOBKH 3a/1a4H K €€ anredpandeckoil MOAeIH C TOMOIIBIO
COCTABJICHUSl YPAaBHEHHsI WM CUCTEMBl ypPAaBHEHUMN, WUHTEPIPETUPOBATb B COOTBETCTBUU C KOH-
TEKCTOM 3aJa4¥ IT0OJy4YEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH; pelIaTh JIMHEWHbIE
HEPaBEHCTBA C OJJHOM NMEPEeMEHHON U UX CUCTEMBbI; 1aBaTh rpa)uuecKyIo HIUTIOCTPALINI0 MHOXKECTBA
peLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[ToHumMaTh ¥ UCHONB30BATh (PYHKIMOHAJBHBIC MMOHATUS U S3bIK (TEPMUHBI, CHMBOJINUECKUE

0003HAaYEeHHUS); ONPENCNATh 3HauUeHHE (DYHKIMM MO 3HAYECHUIO apryMEHTa; ONpENeisiTh CBOWCTBA
¢byHkuuu no e€ rpauky.

. k
Crpouts rpadukyu GyHKuMit y = ax?, y=x2+ b, y=x>,y=|x|,y=vx,y= ~ ¥ OIIHCHIBATH
CBOWCTBA YUCIIOBOK (PYHKLUH 110 €€ TpaduKy.
I'eomerpus

Pacno3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HX 3JIEMEHTHI, I10Jb30BATHCS HX
CBOWMCTBAMHM I@IpU PELIEHUH TEOMETPUUYECKUX 3adad. Pa3nuyaTe 0OpU3HAKM ©  CBOWCTBA
napajiesiorpaMmma, pomoa u mpsiMOyToJIbHUKA, TOKa3bIBaTh X H YBEPEHHO MPUMEHSITH IIPH PEIICHUH
reOMETPUYECKUX 3a]1ay.

Hcnonp30BaTh CBOMCTBA TOYKM IEPECEUEHMs] MEIMAH TpEyrojbHHKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bnaaets noHATHEM CpeHEN TMHUM TPEYTONbHHUKA U TPANIELUH, IPUMEHATh UX CBOMCTBA IIPU
pelIeHnn reoMeTpruIecKuX 3a1au. Mcnonbp3oBate TeopeMy Paneca 1 TEOpEMY O IPONOPLHOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUUECKUX 3ajad.

Pacrio3HaBaTh LEHTPAIbHO-CUMMETPHUYHBIE (UTYphl M HUCIOJIb30BAaTh HMX CBOMCTBA INpHU
pelieHnu 3a1ay.

Brnanets noHATHAME TOA00HS TPEYTOJIBHUKOB, KOAPPHUIIMEHTa TOA00HS, COOTBETCTBEHHBIX
9JIEMEHTOB MOJOOHBIX TPEYroJIbHUKOB. VMIMeTh mpeicTaBiIeHHe O MpeoOpazoBaHUM MON00UsS U O
nogo0HbIX (urypax. Ilonmp3oBaTbess mNpU3HAKaMH MOJOOUS TPEYTOJIBHUKOB TIPH  PELICHUU
reOMEeTpUUECKUX 3a4ad. Jloka3plBaTh W MPHUMEHSATh OTHOLICHHUS MPOMOPIHOHAIBHOCTH B



IIPSIMOYTOJIBHBIX TpEYrojdbHUKax. [I[puMeHsaTh mogo0ue B NPaKTUYECKUX 3a/1adax.

BeBoguTh M UCHONB30BaTh mpocTedmme (OopMyJbl Ui IUIOMIAAM TPEYroJIbHUKA,
napajienorpaMma, pomOa u  Tpameuud. BprauciATh (pazaMYHBIMU - CIIOCOOAMM)  IUIOLIA/b
TPEYTOJIbHUKA U TUIOIIAAM MHOTOYTOJIBHBIX (DUTYD (MOJIB3YsICh, I'/Ie HEOOXO0AUMO, KAJTbKYISATOPOM).
3HaTh OTHOUICHHE TUIONIAa/Iel MOAOOHBIX (UTYp M NMPUMEHATh NMPHU peIleHuH 3anad. [IpumeHsTs
IIOJIyYEHHBIE YMEHHUs B IIPAKTUYECKUX 3aJadax.

[Tonws3oBatbest Teopemoit [Tudaropa st pemieHns reoOMeTpUIECKUX U MPAKTUYECKUX 3a71au.
CrpouTh MaTeEMaTUYECKYIO MOZEIb B IPAKTUYECKUX 3a]]a4ax, CAMOCTOSTENIBHO JIENaTh YEPTEXK U Ha-
XOJIUTH COOTBETCTBYIOLIUE JJIMHBI.

Bitagers MOHATHEM BIMCAaHHOTO U LEHTPAJIBHOIO YIUIA, YIJIa MEK/y KacaTeJIbHON U XOPAOH,
ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYI'OJIBHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOU-
CTBA IIPYU PEILLECHUN 3a/1a4.

IIpuMEHATH NOIMY4YEHHBIC 3HAHUSA HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJEIH IS
3aJ]a4 peaybHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C MIPUMEHEHHEM MOJ00US U
TPUTOHOMETPHH (TIONB3YSACH, I/Ie HEOOX0AUMO, KAIbKYJISTOPOM).

BeposiTHOCTB M CTATHCTHKA

OnepupoBaTh TOHATHSIMH MHOXXECTBA, TIOJMHOXKECTBA; BBIMOJHATh ONEpallMd  HaJ
MHOXECTBaMU: 00bEeIMHEHNE, TIEPECCUCHHE; TEPEUNCIATh JIEMEHTBI MHOYKECTB C MCIIOJIb30BaHUEM
OpPraHU30BaHHOTO Mepedopa 1 KOMOMHATOPHOTO MPAaBUIIa YMHOKEHHUSI.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUH B CIIydalHBIX OIIBITAaX, 3HAs BEPOSATHOCTH
3JIEMEHTAPHBIX COOBITUI, B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHSIMH,
UMETb MOHATHUE O CIyYailHOM BBIOODE.

OnucelBaTh JaHHbIE C MOMOUIbIO CPEIHUX 3HAYEHUH M Mep paccenBaHus (Jucnepcus U
CTaHJIapTHOE OTKJIOHEHUE). YMETh CTPOUTHh U MHTEPIPETUPOBATH JUArpaMMbl pacCEUBAaHUs, UMETh
NPEJCTABICHHUE O CBSA3U MEXy HaOII01aeMbIMU BEJIMYMHAMHU.

Hmets mpeacraBieHue o JAepeBe, O BeplinHax U pédpax IepeBa, HCIOJIb30BaHUH JIePEBHEB
IIPU pPEIICHUH 3a/1a4 B TEOPUU BEPOSATHOCTEH, B IPYTHX y4EOHBIX MAaTEeMaTHUYECKUX Kypcax U 3ajad
U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh HMOHATHEM COOBITHS KaK MHOXXECTBA IJIEMEHTAPHBIX COOBITHH CllydaitHOro
OTIBITA, BBIMOJIHATH ONEPALUU HaJl COOBITHUSMH, MCIIONB30BaTh MPH PEIICHUH 337ad JAUarpaMMbl
Diinepa, YUCIOBYIO MPSAMYIO, IPUMEHSTH (POPMYITY CIIOKEHHS BEPOATHOCTEH.

[Tonp30BaThCss TPAaBUIOM YMHOXCHHS BEPOSTHOCTCH, WCIOJNIB30BaTh JICPEBO IS
MPEJCTABICHHS CIIy4aliHOTO OMbITa MPH peliieHuu 3aaad. OnepupoBaTh MOHATHEM HE3aBUCHUMOCTHU
COOBITUH.



Coaepsxanue npeamera
Yuciia 1 BLIYUCJICHUA

Hppayuonanvhvie uucna

KBanpatHsle KOpHU. ApU(pMETHYECKHH KBaJIpaTHBIH KOpEeHb U ero cBoiicTBa. Ilonsarue
UppaluoHaIbHOr0 uucna. JleWcTBud ¢ uppanuoHaidbHbIMU uyMciaamu. CBoicTBa JEHCTBHM ¢
UppalMOHAIBHBIMU yKciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCET.

Yucnoevle MmHoICECMEA

Hpe,Z[CTaBHeHI/DI O paClIMPCHUAX YUCIIOBBIX MHOKCCTB. MHuoxecTBa HaTypaJIbHbIX, LCJIbIX,
pallnOHAJIbHBIX, IICfICTBPITeJIBHLIX YUCCII. CpaBHeHI/Ie yucen. YuciaoBwie IIPOMCIKYTKH.

Henumocmo

[eiictBus ¢ ocratkamu. Octatku creneHei. [IpuMeHeHne ocTaTKOB K PEIIEHNUI0 YpaBHEHUI
B LIEJIBIX YUCJIAX U TEKCTOBBIX 3a7a4.

H3mepenus, npubnuiicenus, OueHKu

Pa3zMepbl 00BEKTOB OKPY>KAIOILIET0 MUPA, [UTUTEIBHOCTD IMPOIIECCOB B OKPY’KAIOIIEM MUpE.
CrangapTHBINM BUJ YHCTIA.

AdredpaniecKue BbIPasKeHUsI
Jlpoono-payuonanvhsle evlparxcenus

Anrebpanueckas poOb. JlomycTUMBbIE 3HAYCHHs MEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BbIpakeHus1X. OCHOBHOE CBOMCTBO anreOpanyeckoil qpodu. CrnokeHue, BHIYUTaHUE, YMHOXKECHUE U
neneHue anredOpanyeckux aApodeil. Beinenenue nenoit yactu anredpanyeckoi Apoou.

ParronanbHble BeIpaskeHUs. ToXK1eCTBEHHBIE TPE0Opa30BaHUs PALIMOHATIBHBIX BBIPAKEHUH.
HUppayuonanvhole evipasrxcenus

JlomycTumble 3HAUYEHHUS TEPEMEHHBIX B BBIPAKCHUAX, COJEpXKAIIUX apH(pMeTHUYEeCKHue
KBaJpaTHbIC KOPHH. TOXIeCTBEHHBIE TPe0OPa30BaHuUs BBIPAKEHUN, COACPIKAIINX apH(PMETHIECKHE
KBa/IpaTHbIE KOPHH.

Cmenenu

CreneHb ¢ 1eNbIM MOKa3aTeneM 1 e€ cBoiicTBa. [IpeoOpazoBaHue BbIpaKEHUH, COACPIKAIINX
CTEIICHH.

YpaBHeHUS M HEpaBEHCTBA
Ypasenenua

KBanpatHoe ypaBHeHue. @opMyiia KOpHEW KBaapaTHOro ypaBHeHus. KosmuecTBo
JEUCTBUTEIIBHBIX KOPHEM KBaJApaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHHUs, CBOAHMMBIE K
JUMHENHBIM ypaBHEHUSAM WIH K KBaJpaTHbIM ypaBHEHUsAM. KBajpaTHOe ypaBHEHHUE C TapaMETPOM.
PemreHne TeKCTOBBIX 3a71a4 C IIOMOLIBIO KBAJAPATHBIX YPAaBHEHUM.

JlpoOHo-pannoHanbHble ypaBHeHUs. Pemenne npoOHO-paliioHalbHBIX ypaBHeHHH. Pemenne
TEKCTOBBIX 3a/1a4 C MOMOILBIO JIPOOHO-pAIlMOHABHBIX ypaBHEHUH. |'paduueckas nHTepHpeTanus
YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

Hepasencmea
Yucnossle HepaBeHCTBA. CBONCTBA YHUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. CI0KEHHE U YMHOXKEHHE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUEHUs BbIpaxeHusl. [loka3aTebCTBO HEPABEHCTB.

IlonsiTue O peElIEHHMH HEPAaBEHCTBA C OJHOW IepeMEHHOM. MHOXKECTBO peleHuin
HepaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.



JIuHeliHOE HEPABEHCTBO C OJHOM IMEPEMEHHOW M MHOXKECTBA €ro pelleHuil. PemieHue
JIMHENHBIX HEPABEHCTB C OAHON nepeMeHHOW. CUCTEMBI M COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C
OJIHOM NEpPEMEHHOW. PemieHne TEKCTOBBIX 3a7ady C IMOMOLIBIO JIMHEWHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

OyHKIUU

OO6nactp ompeneneHus: 1 MHOXKECTBO 3HaueHHH ¢yHkuuu. CriocoObl 3amaHus (YHKIHH.
I'padux ¢pynkunu. Urenue cBoMCTB QpyHKIUH 110 e€ rpaduky. [Ipumeps! rpadukoB GpyHKIMiL, oTpa-
KAIOIIUX PeabHbIC MPOLECCHI.

Jluneiinas Gynkuusi. OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U OOPAaTHYIO MPOMOPIIMOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. @ynkumn y = ax, y =x>+b,y=x>,y=|x |,y =vx,y= S U UX CBOWCTBA.
KycouHno-3a1anubie GyHKINU.

YeTbIpEéXyroJabHUKH

[TapannenorpaMm, ero Npu3HaKu U cBOMCTBA. [IpAMOyronsHUK, poMO, KBaapaT, UX MPU3HAKU
u cpoiictBa. Tpaneuus. PaBHoOenpenHas Tpamenusi, e€ CBOHCTBa M Mpu3Haku. lIpsMoyromnbHas
Tpaneuus. CpeaHsis IMHUS Tpanenuu.

Cpenssisi nMHHS TpeyrosibHHKAa. MeToa yIBOEHMsI MEAMaHbl TpeyrosibHHMKa. Teopema o
[IepeCeYCHUN MEANAH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa O NPONOPLMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa s
IIPOU3BOJILHOT'O YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPHYHBIE (PUTYPHI.

IHoxooue

[Tonobue TpeyronbHUKOB, KOdPduiueHt mnomxodus. [IpusHaku mogo0usi TPEyrOJIbHHUKOB.
[TpumeneHne o 00Hs IPH PEIICHUH T€OMETPHUYECKUX U MPAKTHUECKUX 3aj1au.

ILnomans

[Tonsitue o mnomaau. CBoiicTBa momaaeit reomerpudeckux uryp. Ipocreiimme Gpopmybt
JUIS TIIOUIAI TPEYTOJIbHUKA, NapajuiesiorpaMMa, pom6a u Tpanenuu. [lnomanm mogo0HbIX (uryp.
OTHolIEeHNE M0 TPEYrOJIbHUKOB.

Teopema Ilngaropa

Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a71a4.

DJIeMeHTbl TPUTOHOMETPHH

CuHyC, KOCHHYC, TAaHI'€HC M KOTAHI'€HC OCTPOro YIJIa IPSMOYI'OJBHOTO TPEyrOJIbHUKA.

Tpuronomerpuueckue ¢ynkmuu yriaoB B 30°, 45° u 60°. IlponopuuoHanbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl u ‘leTpréXyFOJ'ILHI/IKI/I, CBfI3AHHBIEC C OKPYKHOCTHIO

BrnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPAOH. YTIIBI MEXIY
XOpJaMU U CEKyLIMMU. BricaHHbIe M OIIMCAaHHBIE OKPYKHOCTH TPEYTOJIbBHUKA U YETHIPEXYTOJIbHUKHU.
CpolicTBa M TMpPU3HAKM BIMCAHHOI'O YETBIPEXYrOJbHUKA. B3auMMHOE pacnosjokeHue aByx
okpyxHocteil. Kacanue okpyxnocreil. O0mmue KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.

BeposiTHOCTB M CTATHCTHKA.

MHO)keCTBO U MOAMHOXKECTBO. [Iprmepsl MHOXKECTB B OKpykaromiem mupe. [lepeceuenue u
o0beIuHEeHne MHOKECTB. J{narpammel Diinepa. UucioBsie MHOKECTBA. [[puMepbl MHOXKECTB U3 Kyp-
coB anreOpbl U reomeTpuu. Ilepeuncienne 371eMEHTOB MHOXKECTB C IMOMOIIbIO OPraHU30BAaHHOTO
nepebopa u npaBuiia yMHOKeHHsI. POpMyIia BKIFOUESHUA-UCKITIOYCHHUS.



DneMeHTapHbIe COOBITHS. BeposSsTHOCTH citydaifHbIX COOBITHI. ONBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTApPHBIMH cOObITHsAMU. CityyaiiHbIi BEIOOD.

W3mepenne paccemBaHMsl YUCIOBOrO MaccuBa. Jlucnepcuss U CTaHIApPTHOE OTKIIOHEHHUE
qHCcI0BOro Habopa. CBOMCTBA AMCIIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHUs. [lMarpaMMmbl paccerBaHUs
JBYX HaOJlt0JaeMbIX BelMW4HH. JInHEHAs CBA3b HA TUarpaMMe pacCeHBaHMUS.

Hepeso. [lepeBo ciyuaiiHOoro 3xcrnepumeHTa. CBOWCTBA JAE€PEBbEB: €IUHCTBEHHOCTH ITyTH,
CBSI3b MEXJY YHCIIOM BepIIMH U uucioMm pédep. Ilonarue o muockux rpadax. Pemenue 3amay c
IIOMOUIBIO JIE€PEBLEB.

Jloruueckue coro3bl «My» u «MJINy». CBsi3b MEXKy TOTHYECKUMHU COI03aMH U ONepaliusiMy HaJl
MHO’KeCTBaMU. Vcrioabp30BaHuE JIOTHYECKUX COIO30B B airedpe.

Crnyuaiinple COOBITHSI KaKk MHOXKECTBA DJIEMEHTapHBIX COOBITHHA. IIpoTHBOMOIOXKHBIE
coObITHs. Oneparuu Haa coObITUsIMU. DOpMYIIa CI0KEHUS! BEPOSITHOCTEH.

IIpaBu0 yMHOXKEHHUS BEPOSATHOCTEH. Y CIIOBHAS BEPOATHOCTL. lIpencrasiieHue ciaydaliHOro
HKCIIEpUMEHTa B BUJIE iepeBa. HezaBucumMblie coOBITHS.

TemaTH4yeckoe MUIAHNPOBAHUE NIPeIMeTA
8 kaacc (34 u)

KonunuectBo
Ne | HaumeHoBaHue pa3jiena / TeMbl Ccbuika Ha 0P
aK. 4.
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1 Yucia 1 BLIYUCICHASA

2 | Adaredpanmveckue BbIpaKeHHS 6

3 YpaBHeHHUS M HEPABEHCTBA 5

4 DOyHkun 4

5 YeTbIpexyroJabHUKH

6 Ilonooue

7 Inomann

8 Teopema Ilngaropa 2

9 DJIeMeHTbI TPUTOHOMETPHH 2

11 BeposATHOCTH ¥ CTATHCTHKA 5

BCEI'O 34
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Y4eboHO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOI0 MpoLecca

O0s3aTesIbHbIE MAaTepPHAJIBI 1JIS1 YYCHHKA

1. Marematuka. AnreOpa: 8 kiacc: yriayOneHHbId ypoBeHb: yueonux/ 0. H. Makapsrues,
H. I'. Munarok, K. WM. Hemkos u npyrue; nox pen. C. A. TenskoBckoro. — AO «M3narenscTBo
«IIpocsemeHue»

2. Marematuka. ['eomerpust: 7-9e knaccol: yueOnuk/ JI. C. Atanacsas, B. ®@. byry3os, C. b.
Kanomues u npyrue. — AO «M3natensctBo «IIpocBemenue»

3. Maremaruka. BeposSTHOCTb U cTatucTuka: 7 — 9e knaccel: yueOHuk B 2 yactsax/ U. P.
Bricoukuii, K. B. AAmenko; nox pea. U. B. Amenko. — AO «3narensctBo «IIpocBemienue»

Indpossie o0pazoBatenbHbIe pecypebl ceTn MHTepHET

1.Mudpopmannonnas cucrema "EnnHoe 0kHO 10ocTyna K 00pa3oBaTeIbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomtekmus nudpoBeIx 00pa3oBaTenbHBIX pecypcoB -http://school-
collection.edu.ru;

3. ®enepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTEeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIeKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

5. Croucok CaﬁTOB, PCKOMCHAOBAHHBIX IJIg UCITOJIBb30BAHUSA 06y‘-IaIOH_[I/IMI/IC5I n
npenoaaBaTeJIsIMHu AJid JOCTYIIa K BBICOKOKAQUCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MuauctepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu
http://www.uznai-prezidenta.ru/ - [lerckuii caiit IIpesnnenra Poccuiickoit deneparyn
http://www.eidos.ru/olymp/ - Bcepoccuiickue quCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI
http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA

http://ege.edu.ru- [Topran nadopmarmonHol noaepKku ENMHOTO rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTenbHbIN MOpTaT
http://vschool.km.ru - BupryansHas mxona Kupmina u Medoaus
www.school-collection.ru - Enqunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbHblit mopran «Poccuiickoe o6pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl 1o MaTeMaTUKe B
Enunoii komekuu mugpoBbeIX 00pa3oBaTeIbHBIX PECypCOB

http://www.maht-on-line.com — 3annmarenpHast MaTeMaTHKA — IIKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCBHI TI0O MaTEMAaTHKE)

http://www.mathkang.ru — MexayHapoIHbIif MaTeMaTHYeCKI KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUI HHCTUTYT OTKPBITOrO 00pa3oBaHUs, CHCTEMA
Cratl'pan



