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IHOACHUTEJIBHAA 3AIIMCKA
Pabouas nporpamma MHIUBUAYaIbHO-TPYNIIOBBIX 3aHsATUH (MI'3) mo maremaruke cocraBieHa
B coorBercTBUM ¢ DenepalbHBIMU TOCYIApCTBEHHBIMM 00pa30BaTENbHBIMH CTaHJapTaMH
OCHOBHOro o0mero o0Opa3oBaHus 2-ro mHokojeHus, PyHIaMEHTaJIbHOTO sapa COACpP)KaHUS
oOmero oOpa3oBaHWs M TpeOOBaHUK K pe3yibTaTaM OCHOBHOIO 00IIero o0pa3oBaHus,
npeAcTaBiIeHHbIX B DenepasbHOM rocyJapCTBEHHOM CTaHAapTe o0Iiero oopa3oBaHUsl BTOPOIO
MOKOJICHHUS], @ TAK)KE€ Ha OCHOBE OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl

ean UI'3:
® JIMKBUOAIIUSA HpO6CJ’IOB B 3HAHUAX YUalIUXCs IO MAaTEMATHUKCE I10 YIKE HpOfIJIGHHBIM TEMaM,

® OKa3aHWE MHJMBHUAYAJIbHOU U CUCTEMATUYECKOU ITOMOIIM y4aIeMy Cs;

¢ [OATOTOBUTH yHJalIUXCA K CAa4U€C MPOBCPOUHBIX pa60T B COOTBCTCTBHHU C Tp€6OBaHI/ISIMI/I,
npeaAbABIACMbBIMUA HOBBIMU O6pa3OBaT€HBHLIMI/I CTaHAapTaMU.

3agaun UI'3:
e TIOMOYb OOYYAOIIMMCS TPUOOPECTH HEOOXOAMMBIA ONBIT M BHIPAOOTaTh CHCTEMY
MIPUEMOB, TTO3BOJISIIOIIMX PEIIaTh MATEMAaTHY €CKUE 3a1aUH;
e  COBEPIIEHCTBOBATh HHTEIUIEKTYaJIbHBIE BOZMOXXHOCTH O0yUarOIINXCS;
e DPa3BUBATH MM03HABATEIbHYIO AaKTUBHOCTD;
e 0OCO3HATh M YCBOUTH TEMBI, KOTOPHIE HAOOJIEE TPYTHO YCBAUBAIOTCS;
e  DPa3BUTH JMYHOCTHBIC Ka4€CTBA, HAIIPABJICHHBIC HA KYMEHUE YUUTHCS.

Mecto npeamera B pegepajibHOM 0A3UCHOM Y4eOHOM IJIaHe
B cootBercTBUM ¢ yueOHbIM Iporpamma Kypca MI'3 paccunrtana Ha 34 yaca B 5-9 kiaccax
n3 pacdeTa 1 yac B Hezelno.

B pe3yibTaTe 0cBOeHHMA Kypca MaTeMAaTHKHU ydaliuecs 10J1KHbI OBJIA/IeTh CJIe Y0 IMMH
pe3yJabTaTaMH.

JINYHOCTHBIMM pe3yJIbTaTaMHU H3YyUEHHUs IpeaMeTa sBJseTcs (OpMHUpPOBAHUE CIEIYIOMINX
YMEHMH M KauyecTB: HE3aBUCHUMOCTb W KPUTUYHOCTH MBIIJICHUS; BOJII M HACTOMYMBOCTH B
JOCTH>KEHUH TEIH.
MeTtanpeAMeTHBIM pPE3yJIbTATOM H3YyYeHHS Kypca sBiseTcss (OpMHUpOBaHHE YHHBEPCAIbHBIX
yueOHbIX AeiictBuit (YVY/]).
Pecynamuenvie YY/[: camocTosTelbHO 00HapYyXUBaTh U (GOPMYJIMPOBATh y4eOHYIO IpodiiemMy,
OIpenensaTh uenb Y/; BRIABUraTh BEPCUU PEILIeHHs TPOOJIEMbI, 0CO3HABATH (M UHTEPIIPETUPOBATH
B cllydyae HEOOXOIMMOCTH) KOHEUYHBIH pe3yJjbTaT, BBIOMPATh CPEACTBA JOCTHIKEHUS LEIH U3
NPEIJIOKEHHBIX, a TaKK€ HCKaThb HMX CAMOCTOSITENBbHO; COCTaBJIATh (MHAUBUIYAIbHO WU B
rpynme) MjiaH pemeHus IpodaeMbl (BBIMOJHEHUE MTPOEKTa); paboTast Mo IUIaHy, CBEPSITh CBOH
JNEUCTBUS C 1I€JIbI0 U IPU HEOOXOJUMOCTU UCIPABIATH OLIMOKM CaMOCTOSATENIBHO (B TOM YHUCIIE
KOPPEKTUPOBAThH I1JIaH); B AUAJIOrE C YYUTEJIEM COBEPLUICHCTBOBATh CAMOCTOSATEILHO BHIOpaHHbIE
KPUTEPUU OL[CHKH.
Ilo3nasamenvuvie YY/[: npoBOAMTh HAOIIOACHHUSA U SKCIIEPUMEHT 10T PYKOBOACTBOM YUHTEIIA,
OCYIIECTBJISATh PACIIMPEHHBIN MOUCK WH(GOPMAILIUU C HCIOJIb30BAaHUEM PECYpCOB OUOIHMOTEK U
WnuTepHera; ocymiecTBiasiTh BbIOOp Hambosee 3((EKTUBHBIX CIIOCOOOB pelleHus 3aJad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH; aHaJIM3UpPOBaTh, CPaBHUBATh, KIacCU(UIUPOBATH U
000011aTh (haKTHI U SIBJCHUS; JaBaTh ONpeeICHUS TOHITHSIM.
Kommynukamuenvie YY/[: caMOCTOSTENbHO OpPraHU30BBIBATh Y4eOHOE B3aWMOJCHCTBUE B
rpymmne (onpeneniaTs oOIue e, J0roBapuBaThCs APYT C APYIOM H T.1.); B JUCKYCCHU YMETh
BBIJIBUHYTh apIYMEHTBI U KOHTPAPTyMEHTBI; YUYUTHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C
JIOCTOMHCTBOM IpPU3HABaTh OMIMOOYHOCTH CBOEr0 MHEHHUS M KOPPEKTHPOBATH €r0; MOHUMAs



MO3HIIMIO APYTOro, pa3inyaTh B €r0 PeUu: MHEHUE (TOUKY 3pEHHs ), 10Ka3aTeNILCTBO (apryMEHTHI),
(hakThl (TUIIOTE3bl, aKCHOMBI, TEOPHH).

IIpeaMeTHBIM pPe3yJbTATOM U3yUYEHUS Kypca SIBISETCS CHOPMUPOBAHHOCTD CIIETYIOIIUX

YMEHUH.

IIpeameTHnast obgacth «ApudmMeruka» BrITONIHATE YCTHO apudMeTHdeckue AeHCTBUS:
CJIOKEHUE U BBIUUTAHUE IBY3HAUHBIX YUCEN U J€CATUYHBIX Ip00eil ¢ AByMs 3HaKaMU, yMHOKEHUE
OJTHO3HAYHBIX YHCEJI, OTHO3HAYHOI'0 Ha JIBy3HAYHOE YUCJIIO0, JECATHIHON APOOH C IBYMsI 3HAKAMH
Ha OJIHO3HAYHOE YK CIIO; MEPEXOAUTh OT OJHON (hOPMBI 3alUCH YUCEN K JIPYroH, MpeaCcTaBIsATh
JECATHYHYIO TpoOb B BUEC OOBIKHOBEHHOW M B MPOCTEUINNX CIIy4asiX OOBIKHOBCHHYIO B BHUIE
JNECATUYHOU, MPOLIEHTHl — B BUAE ApoOU M ApoOb — B BUJIE MPOLIEHTOB; HAXOJUTh 3HAUECHHE
YUCJIOBBIX BBIPAXXEHUH, COICPIKAILIMX 1IeTIbIe YUCIIA U JECATUYHbIE TPOOH; OKPYTJISTh LIEIble Yhcia
U JECATUYHBIC IPOOH, BBHIMOJHATH OI[EHKY YHCIIOBBIX BBIPAXKEHUM; MOIBH30BATHCS OCHOBHBIMU
eIMHUIIAMU JUTHHBI, MAaCChl, BpDEMEHH, CKOPOCTH, TIIOMIAIN, 00beMa; TIEPEBOIUTD OJHU €1 HHHIIbI
W3MEpPEHHUs B JIPYTHe; peniaTh TEKCTOBBIC 3a/aud, BKIIOYAs 3aa4H, CBSI3aHHBIC C JAPOOSIMU U
IPOLEHTAMM.
Hcnoab3oBars npuodOpeTeHHbIC 3HAHUS B MPAKTHYECKOH eI TeJJbHOCTH U MOBCEJIHEBHOM
JKH3HU JIJISl: DELIEHUs HECJIOKHBIX NPAKTUYECKUX pAaCyYeTHBIX 3ajJad, B TOM YHCIE C
UCIOJIb30BAaHUEM IPH HEOOXOIMMOCTH CIPABOYHBIX MATEpUANIOB, KaJbKYNIATOPa; YCTHOM
NPUKUJKA U OLIEHKU PE3yJibTaTa BBIYMCICHUI; MPOBEPKU PE3yJbTaTa BBIUYMCICHUI; MPOBEPKU
pe3yJIbTaTa BHIYMCIECHUS C UCIOJIb30BAHUEM PA3IMYHBIX MPUEMOB; HHTEPIPETALMHU PE3YJIbTATOB
peleHus 3a1a4 C y4€TOM OT'PAHUYEHU I, CBA3AHHBIX C PEAJIbHBIMHU CBOMCTBAMU pacCMaTPUBAEMbBIX
MPOLIECCOB U SIBJICHUM.

Ipeamernas 06aacTh «Aaredopa» I[lepeBoauTh yClIOBHUS 3aJaud Ha MaTeMaTHYECKUM S3BIK;
UCIOJB30BaTh METO/BI PA0OTHI C MPOCTEHIIMMH MAaTEMATUYECKIMH MOJIEIISIMU; OCYIIECTBISATh B
BBIPAXKEHUSIX U (POpMyJIaX YUCIOBHIE MTOJICTAHOBKHU U BBIIOJIHITH COOTBETCTBYIOIINE BBIYUCIICHHUS,
n300pakaTh YUCIa TOYKAMHM Ha KOOPAMHATHOM JIyde; ONpPEAENsiTb KOOPAMHATHI TOYKH Ha
KOOPJIMHATHOM TPSIMOKN; COCTaBJIATh OYKBEHHBIE BBIPAXKCHHS W (OPMYJIBI TIO YCIOBUSM 3a7a4;
OCYIIECTBJISAITH B BBIPAKEHUSAX U (HOpMyJax YHCIOBBIE TIOACTAHOBKHM U  BBINOJHSATH
COOTBETCTBYIOIIME BBIYHMCICHUS, peIaTh TEKCTOBBIC 3aJaud alreOpandeckKuM METOJIOM.
Hcnoab3oBars npuoOpeTeHHble 3HAHUA M YMEHHMSl B NPAKTHYECKOH NeAITEIHLHOCTH H
NMOBCEHEBHOM KU3HM [JISA: BBINOJHEHUS pPAacyeToOB MO (opMyliaM, COCTaBICHHUS (OpMYyI,
BBIPAXKAOIIMX 3aBUCUMOCTU MEXKY PEalbHbIMU BEJIMUHMHAMH.

IIpenmerHnas o6aacte «I'eomerpus» Ilonb30BaThCs r€OMETPUUECKUM SI3BIKOM JJI ONHCAHUSA
IpeIMETOB OKPY)KAIOIEr0 MHUpa; paclio3HaBaTb TeoMeTpuueckue GUrypsl, paszauyaTh HX
B3aMMHOE pacCIOJIOKEHHE; PAClO3HABaTh HA YEPTEkKaX, MOJEISIX M B OKpyXarollell 00CTaHOBKE
OCHOBHBIC IIPOCTPAHCTBEHHBIE Tela; B IPOCTEMIIMX CiIy4asX CTPOUTb  Pa3BEPTKHU
IIPOCTPAHCTBEHHBIX  TEJI; BBIUUCIATH  IUJIOMAAM, IEPUMETPhl, OO0BEMBbI  IMPOCTEHIINX
reomerpuyeckux ¢uryp (ten) no ¢opmynam. HMcemosib3oBaTh npHoOpeTeHHble 3HAHUS B
NPAKTHYECKON [esiTeJJbHOCTH W TOBCEAHEBHOW JKM3HM JJIsl: PEUICHUS HECIOXKHBIX
reOMETPUYECKUX 3a/a4, CBSI3aHHBIX C HAXOXKACHUEM I'€OMETPUYECKUX BEIUYUH (UCIOIB3YS MIPU
HEOOXOJIMMOCTH CIIPAaBOYHUKM M TEXHUYECKHE CPEACTBA); IMOCTPOECHUH TI'€OMETPUUECKUMU
UHCTpYMEHTaMM (JIMHENKa, yroJIbHUK, HUPKYJIb, TPAHCIIOPTHP).

Coaep:xxanue y4eoHOro Kypca 5 Kiaacca
1. JdeaumocTh ymces — 5 4.
Jlenutenu M KpaTHbIE, NETUMOCTh HaTypaidbHbIX uucen. [lpusnaku nemumoctu Ha 10, 5 u 2.

[Ipuznaku nemumoctu Ha 3 u Ha 9. IlpocThie M coctaBHbIe uMcia. Pa3noxeHue Ha MPOCThIE
MHoOkuTenu. Tabnuna npocteix yncen. Hanbonpmmit o61muit nenurens. BzaumHao npocTeie yucna.
Haumensmiee oomiee kpatHoe. Haxoxnerrne HOK urcen m u n. KomObunatopHast 3agaga: nepedop



BApHAHTOB, MPABWIO yMHOXKEHHs. PemieHune 3amad anreOpandeckuM U apuQMEeTHISCKUM
ciocoboMm. I'padmi.

2. CnoxxeHMe M BBIYMTaHHe ApPo0eii ¢ pa3HbIMM 3HAMEHaTe MM — 4 4.
OcHoBHOe cBoOiicTBO npoOu. CokpamieHue ApoOel, COKpaTHUMble U HECOKpAaTUMBbIE JpOOH.

Ourypnsie uncna. [IpuBenenne qpodeii k oomeMy 3HameHaremno. CpaBHeHHE IpoOei ¢ pa3HbIMU
3HaMmeHaTenssMu. ClloKeHre, BBlYMTaHue JpoOeil ¢ pasHbIMU 3HaMeHaTensIMU. [lononHuTeNnbHbIe
MHOKUTENIM. BplunMTaHWe CyMMBbl M3 UHCIA M 4YUCIA U3 CyMMBI. PelieHune TEeKCTOBBIX 3anad
apupMeTHIecKuM criocodoM. Brrancienue ¢ moMomnpio KaabKyasTopa. CloKeHne U BHlYMTaHH e
cMemaHHblX yucen. [IpaBuna BpUMTAaHMA CMENIAHHBIX 4Yucel. PenieHue TEKCTOBBIX 3a1ad
apudmernueckum crocodom. Pemenne ypaBHeHUH.

3. YMHO’KeHHe U JieJieHHe 00bIKHOBEHHBIX Apodeii 6 — u.
YMHOXeHHUe pobeli. YMHOKeHne IpodH Ha HaTypajbHOE yncio. Haxoxnenne 1podu oT unca.
Pemenue 3ana4d Ha yactu. lIpumeHenune pacnpenennTeabHOro CBOMCTBA YMHOKEHUSA. Y MHOKEHN €
CMEIIaHHOI'0 YK Ccila Ha HaTypalbHOE YUCIIO0, MUpaMua.
B3aumHo oOpaTHbI€ UnCiIa, HAXOXKIEHHUE YKciia 00paTHOI O JaHHOMY. ApuU(pMeTHYeCKUe 1eHCTBUS
C JeCATUYHBIMU JIpo0simu. [lenenue.
Haxoxxenue uncia mo ero JpoOu. petieHre 3a1a4y Ha Hax0KIeHUE [EeNIoro 1o ero yacTy. J{poOHble
BbIpaXKEHUs. 3HaUeHHE APOOHOr0 BbIpakeHUs. BpMUCIeHNs ¢ MOMOILBIO KallbKyJisiTopa. Pemienne
3ana4 apudmerndeckuM cnocobom. [Tapannenenunesn u npusma.

4. OTHOLIEHMSA M IPONOPLUH — 44.
OtHomienus. BeipaxkeHue otTHomeHus B mnpoueHtax Ilpomopruu. OcHOBHOE CBOMCTBO
nponopuuu. Ilpsimas u oOpaTHas mpomopHHOHaJbHbIE 3aBUCUMOCTU. [IpomopruoHambHBIE
BEJIMYMHBI.
MacmTa0, oKpy>XHOCTh B Kpyr. @opMyJia. Permenue 3a1a4 Ha BBIYUCIICHUE JJIMHBI OKPY>KHOCTH.
Jnunra okpyxHoctu U tomans kpyra. [lap. Cdepa 3o0motoe ceuenne. Kpyrapie tenma: map,
LUAJUHAP, KOHYC.

5. MoaoxkuTenbHbIE M OTPHIATEIBHBIE YHCIA — 2 Y.
Koopaunater Ha npsmoi. Koopaunatel Touku. [losokuTenpHble M OTpHUIIATENIbHBIE YHCIIA.
[IpotuBononoxusle yucaa. Moaynab uncia. (abCoMOTHAs BEIMYMHA) TEOMETPUUYECKUN CMBICI
Moaynas uucia. CpaBHeHHe uyuncen. CpaBHEHHE pallMOHANIbHBIX dKcell. PemeHue ypaBHeHMH ¢
MoayieM. M3MeHeHne BennuuH. Penmenne HepaBeHCTB ¢ TOMOIIBIO KOOPAMHATHOW MPSMOIA.

6. CoxeHne M BBIYMTAHUE MOJIOKUTEIbHBIX H OTPHIATEJBHBIX Yce] — 3 4.
CrnoxeHue 4yucenl C MOMOIIBIO KOOPAMHATHOM mnpsMoi. CroXeHHe OTPULATENIbHBIX YHUCEIl.

HpaBI/IJIO CJIOKCHUA OTPULATCIIbHBIX YU CCIIL. ClloxeHUe Yncen ¢ Ppa3HbIMH 3HAKAMMU. Brruncaenmne
C IMOMOIIbIO KaJIbKYJIATOpPA. I/I306pa)KCHI/I€ YuCCJI TOYKaMH Ha KOOpHHHaTHOfI HpﬂMOﬁ. I[J'II/IHa
OTPpC3Ka. Brmuranne. Beranranne OTpULATCIIbHBIX U MTOJIOKUTCIIbHBIX YHUCCII.

7. YMHOKeHHe U JeJIeHHe M0JI0KUTeJIbHbIX U OTPHIATeJbHBIX YHcesa — 34.
VYmHoxenue. CTeneHb C palMOHAJIBHBIM IIOKa3aTeleM. JleneHue, neineHue 4ucell ¢ pa3HbIMU
3Hakamu. PanuonanbHble yucna. CpaBHEHHME palMOHaJIbHBIX uucen. CBoilcTBa JeHCTBUIL ¢
paloHaIbHBIMU YnCIaMU. ApupMeTUYecKue N1eHCTBUS ¢ PallMOHATbHBIMU YHCIIAMU.

8. Pemenue ypaBHeHui — 3 4.
PackpeiTue ckobok. IIpocreiimme npeoOpazoBanus. Koapounuent. Unucnosoit korddunueHTt

BbIpaskeHus. [lonoO6HbIe cnaraemslie. [IpuBeneHue moJoOHBIX claraeMbIx
Pemenne ypaBHeHunii. Penenue ypaBHeHuil ¢ onHol nepeMeHHoi. KopHu ypaBHeHus. Pemienne
JMHENHBIX ypaBHeHM. [IpaBua pemenus TMHEHHBIX ypaBHEeHUN. Pernienns TeKCTOBBIX 3a7a4 ¢
ITOMOILBIO JINHEHHBIX YPAaBHEHUM.

10.KoopauHaThI HA JIOCKOCTH — 4 4.



[TepnennukynspHele npsaMsie. [locTtpoenne nepnenauKyssipa k npsamoi. Ilapamiensaeie npsameie.
OceBas cummerpus. IlocTpoenne napauienbHbIX NPAMbBIX C IOMOULIBIO YTOJIBHUKA M JIMHEUKH.
Koopaunatnas minockocts. IIpsMoyrospHast cuctemMa KOOPAMHAT Ha IUIOCKOCTH. Abcuucca u
OpJMHATA.

CronbuaTble auarpaMMbl, IpPUMEpbl JUarpamMMm IpEACTAaBIE€HUE JaHHBIX B BUJE Ta0iIULl U
auarpamm. ['padukn, mpuMepsl rpaduKoB, JAIMTEIBHOCTh MPOLECCOB B OKPY)KAIOIIEM MHpE,
MIPUMEPBI PEATIBHBIX MPOIECCOB.

Copep:xanue yueOHOro Kypca 6 kiacca

9. JeauMocTb yucesa — S 4.
JlenuTtenu M KpaTHbIE, JE€IMMOCTb HaTypalbHbIX uucels. llpusnaku nemumoctu Ha 10, 5 u 2.
[Ipu3naku nemumoctn Ha 3 u Ha 9. Ilpocteie M cocTtaBHbIE uMcia. Pa3iioxkeHne Ha NMpOCThIE
MHOXHTeNU. Tabmumna npoctsix yucen. Hanbonpmmii o0muii nenurens. B3auMHO mpocThie yucia.
Haumensuiee obmiee kpatHoe. Haxoxnenne HOK urcen m u n. KomOunatopHnast 3agaya: nepe6op
BapUaHTOB, NPaBUJIO YMHOXeHUA. Pemienue 3ama4 anredpandyeckum U apu(GMETUYECKUM CIIOCOOOM.
I'padsr.
1. CrnoxeHue 1 BbIUMTaHUE 1po0eil ¢ pa3HbIMU 3HAMEHATESIMU — 4 4.
OcHoBHOe cBoiicTBO Apodu. CokpalieHue 1podeld, COKpaTuMble U HECOKpaTUMbIe ApoOu. DUrypHsie
yucia. IlpuBenenue npobeit k obOmemy 3HameHaremo. CpaBHeHue Jpobeil ¢ pa3HbIMU
3HaMeHaTensMu. CrokeHue, BbIYUTaHME ApOOed C pasHbIMU 3HaAMEHAaTeNsAMU. JlOMoJIHUTENIbHBIE
MHOMKUTEJIM. BplunTaHue cymMMbl M3 UYHCIAa U YUCIA U3 CyMMBbl. PellleHMe TEeKCTOBBIX 3ajay
apupMeTn4eckuM crnocoOoM. Berumcinenne ¢ momomipio Kanbkysiaropa. ClokeHHe W BbIYMTAHUE
CMEIIaHHbIX uucen. [lpaBuia BbMMTaHUS CMEIIAHHBIX 4Hceld. PenieHue TEKCTOBBIX 3aaad
apudmerndeckuM criocobom. Perenne ypaBHEHUH.
2. YMHOXKEHHE | JIeJIeHue OOBIKHOBEHHBIX IPOOCH 6 — .
YMHoxkeHue apobeil. YMHOKeHHe ApoOM Ha HaTypajdbHOe umciio. Haxoknenue npoOu OT yucha.
Pewenne 3amau Ha vactu. IIpumeHeHHe pacnpeneauTeNbHOrO CBOMCTBA YMHOXEHHS. YMHOKEHHE
CMEILIaHHOI 0 YU CJIa Ha HaTypajibHOE YKCII0, TUPAMUIA.
B3aumHo oOpaTHbIE uKcia, HAXOXKIEHUE Ynciaa 00paTHOro JaHHOMY. ApU(MeTHYecKue ACHCTBUS C
JeCITUIHBIMU ApoOsmu. Jlenenue.
HaxoxmeHue 4yucna mo ero ApoOu. pelieHue 3a/1a4 Ha HaxXOKJICHHE IIeJIoro 1Mo ero 4yacT. J[pobHbie
BBIpAKEHUS. 3HaUCHHUE JPOOHOTO BBIPAXKEHMs. BBIUMCIIEHHS ¢ MOMOIIBIO KajbKyJsiTopa. PemeHue
3aja4d apupmernyeckuM crocodoM. Ilapamnenenunesn u npusma.
3. OTHOUIEHMS U TPONOPLUH — 44.
OtHomenus. Beipaxenue oTHouieHus B mporeHTax IIponopuun. OCHOBHOE CBOMCTBO NPONOPLHH.
ITpsimas 1 oOpaTHas MPONOPILHOHAIbHbIE 3aBUCUMOCTH. [IponopruroHanbHble BETUUNHBL.
Maciurad, okpyXHOCTh U Kpyr. dopmyna. Pemienue 3ajau Ha BBIYMCICHHUE JJIMHBI OKPY>KHOCTH.
JlmmHa okpyxHocTu M Iutomans kpyra. Illap. Cdepa 3omotoe ceuenume. Kpyrisle Tema: 1map,
LWINHJP, KOHYC.
4. [TonoxuTenbHbIE M OTPULIATENBHBIE YK CHIA — 2 Y.
Koopaunater Ha mnpsmoil. Koopaunatel TOuku. IlonokuTenbHele W OTpULATENBHBIE YHCIA.
IIpotuBononoxusie 4yuciaa. Moayap uucna. (aOCoiOTHAs BEJIWYMHA) TE€OMETPUUECKUH CMBICI
Monyns uucna. CpaBHeHue uucen. CpaBHEHHME pallMOHANBHBIX uucen. PemeHue ypaBHEHHH C
MoayieM. M3MeHeHne BennuuH. Penenne HepaBeHCTB ¢ TOMOLIbI0 KOOPIANHATHON IIPSIMOM.
S. CrnoxeHue 1 BBIUNTAHUE MTOJOKHUTENBHBIX M OTPULIATEIbHBIX UK Ccel — 3 4.
CrnoxxeHne yucen ¢ MOMOLIbI0 KOOPAMHATHOM NpsiMoil. CliokeHrne OTpULaTeNbHbIX unceln. [IpaBuio
CIIOKEHUS OTpuLaTenbHbIX yncen. ClloKeHue Yncesl ¢ pa3HbIMU 3HaKaMu. BeluucieHne ¢ moMousro
KanbKyssATopa. M300pakeHue uyucen TOYKaMU HAa KOOpPAMHATHOM mnpsmol. J[lnuHa oTpeska.
Boruntanue. Berantanue oTpunaTeNbHBIX U MOJ0KUTENbHBIX YHCEIT.
6. YMHOXEHME U JIeJICHUE TOJ0XKHUTENBHBIX U OTPULIATENbHBIX YHUCE — 34.
YmHoxenue. CreneHb C palMOHAIbHBIM IOKa3aTeneMm. JleneHue, aeneHHe 4Yucell ¢ pa3HbIMU



3Hakamu. PanuonanbHble uyucna. CpaBHEHUE palMoHalbHbIX uucen. CBolicTBa JeiicTBUH ¢
paloHaIbHBIMU YHCIaMU. ApupMeTUUECKUE N1EUCTBUS C PAaLlMOHAIbBHBIMU YHCIIAMU.

1. Pemenne ypaBuenuii — 3 4.

Packpeitne ckobok. IIpocreiimme mnpeoOpazoBanus. Koadpdunment. YucnoBoir kodpdUIIHEHT
BbIpaxxeHus. [Tonobusle cnaraemsle. [IpuBeaeHue mogo0HbIX claraéMblx

Pemienne ypaBHenuii. Pemenue ypaBHeHuil ¢ ojnHON mnepeMeHHoM. KopHu ypaBHeHus. Perienue
JIMHEWHBIX ypaBHeHUH. [IpaBuna pemeHuss JNMHEHHBIX ypaBHEHMH. PellleHHs TEKCTOBBIX 3a1ad C
ITOMOILBIO JINHEWHBIX YPaBHEHUH.

10.KoopauHathl Ha MIIOCKOCTH — 4 d.

[lepnenaukynspueie npsmele. [locTpoeHne nepneHaukyiaspa K npsaMoi. IlapannensHble npsMble.
OceBas cummetpus. [locTpoeHune napaaienpbHbIX NOPSAMBIX C TOMOIIBIO YrOJbHMKA M JIMHEHMKH.
KoopaunatHas mniockocts. IIpsiMoyronbHas cucremMa KOOpPAMHAT Ha IJIOCKOCTH. Alcmucca H
OpZMHAaTa.

Cronbuarble AUarpaMMmbl, IPUMEpPbI JUarpaMM MpeACcTaBIeHUE JAHHBIX B BUJIE TAaOIMIl M AUArpaMM.
I'paduku, npuMepsl rpauKoOB, AIUTEIBLHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHUPE, IPUMEPBI peallbHbIX
IIPOLIECCOB.

Conep:xxkanue ydeOHOTo Kypca 7 Kjiacca
Tewma 1. [TonoxxurtenpHbIE U OTPUTIATEIBHBIC YU CIIA, ICHCTBUS HA/I HUMHU-24.
Tewma 2. UncnioBble BeIpaK€HUS U BBIPAKECHUS C IEPEMEHHBIMU -24.
Tewma 3. YpaBHeHus — 3 4.
Tema 4. dyHkuuu — 3 4.
Tema 5. CTeneHb ¢ HaTypajabHBIM ITOKa3aTeNneM — 3 4.
Tema 6. MuorousieHsl — 12 u.
Tewma 7. Ctatuctudeckue qaHubie — 1 4.
Tema 8. Cuctembl 1ByX JTMHEWHBIX YpaBHEHUH C IByMs EPEMEHHBIMH — 2 Y.
Tema 9. 'eomeTpuyeckuit MaTepuan-6y.

Copep:xanue yueoHoro kypca 8 kiiacca
Tema 1. [ToBTopenue 3a kKypc 7 kiacca (3 yaca). JleiictBusi ¢ MHOrOwIeHaMU. DOPMYJTBI
COKpAIICHHOT0 YMHOXeHHUsI. Pa3noskeHne MHOTOYJICHOB Ha MHOKHTEIH.
Tema 2. Panmonanbubie aApodu (3 yaca). OcHoBHOE cBOMCTBO Jpodu. CokparieHue apooeil.
ToxnecTBeHHOE TpeoOpa3oBaHNE BbIpaXeHU. ApupMeTHUecKrue AeHCTBUS C APOOSIMHU.
Tema 3. YUerbipexyroabHuku (4 yaca). [Tapannenorpamm u ero cBoiicta. [IpsMOyroibHUK U €ro
coiictBa. Pom0. KBanpar. Pemenue 3anau no reme «HeTbIpexyroibHUKI»
Tema 4. KBagparnbie kopHH (5 4acoB). PanuoHanpbHble W HppalMOHAJIbHBIE YHCIA.
KBaapatnbiii kopeHb u3 uncna. HaxoxkneHue mpuONMKEHHBIX 3HAUYEHUN KBAJIPATHOTO KOPHS.
BHecenune MHOXUTEIS 1OJ] 3HAK KOPHsI. BolHECeHne MHOXKUTENS U3 — MO/ 3HAKa KOPHSL.
Tema S. Ilnowans (3 waca). Pemenue 3agau no reme «llmomaas MHOroyronbHukoB». Teopema
[Mudaropa. Pemenune 3amay no reme «Teopema [Tudaropa
Tema 6. KBaagpaTrubie ypaBHenusi (6 yacoB). Hemonnbie kBajpaTHbie ypaBHeHUs1. Dopmyiia
KOpHEN KBajpaTHOro ypaBHeHusi. Teopema Buera. PelnieHue TEKCTOBBIX 3ajay C MOMOIIBIO
KBaJIpaTHBIX ypaBHeHUM. [[poOHO — panuoHalbHBIE ypaBHEHUs. PellleHne TEeKCTOBBIX 3ajJad C
[TOMOIIbIO PALlMOHAJIBHBIX YPaBHEHHH .
Tema 7. IlogoOouble Tpeyrojbuuku (3 yaca). Pemenue 3amau no teme «lIpusHaku momoOus
TpeyroiabHUKOBY. [IponopuroHanbHbIe OTPE3KU B IPIMOYTOJIBHOM TpeyrojbHuKe. COOTHOIIEHH €
MEXAYy CTOPOHAMU U yTiaMU B IPSAMOYTOJIbHOM TPEYT OJIbHUKE.
Tema 8. HepaBeHncTBa (2 yaca). YucioBbie MpOMEXYyTKH. PellieHre JTMHEHHBIX HEPAaBEHCTB U UX
CHCTEM.
Tema 9. Oxpy:kHOCTb (2 yaca). L{eHTpaabHBI U BIMCAHHBIM YIJIBI M UX CBOWCTBA (pelieHue
3aj1a4). BnucanHas u onucanHas OKpPYKHOCTb.
Tema 10. Crenensb ¢ neabiM nokaszaresaem (2 yaca).CteneHb ¢ OTPUIIATEILHBIM 10KA3aTEJIEM.
[IpeobpazoBaHue BeIpaKEHUH U BBIYUCIIEHNE 3HAUYCHUH BBIPAYKEHUH.



Tema 11. O6o0marouee nopropenne (2 yaca)

Conep:xxanue yueo0HOro Kypca 9 kiacca
Tema 1. Yncaa u Bbipaxenusi. IIpeoOpa3oBanue BbipameHuii. CBONCTBAa CTENEHU C
HATypaJIbHBIM U LeNbIM Toka3aTensiMu. CBolcTBa apu(METHYECKOro KBAJAPATHOTO KOPHSI.
CranaaptHeiid Buj yncia. QopmMyIibl COKpaIlEHHOTO YMHOXKEeHHS. [Ipuémbl pasznoxeHus Ha
MHOHUTENU. Belpaxenue nepeMeHHol u3 ¢popmybl. HaxoxaeHne 3HaueHU I IepeMeHHOM .

Tema 2. YpaBHenusi. Cuctemsl ypaBHeHuii. HepaBencrBa. CriocoObl pelieHus: pa3InyHbIX
ypaBHEHMI (JIMHEHHBIX, KBAJPATHBIX U CBOJUMBIX K HUM, IPOOHO-pAllMOHAIBHBIX U YPaBHEHUM
BBICIIIMX CTeMeHeil). Pa3nuuHble METONIBI pElIeHUs CUCTEM ypaBHEHUH (rpaduueckuii, MeTo]
MOJICTAHOBKH, METOJI CIIOKeHUs). [IpuMeHenne crenuanbHbIX TPUEMOB TIPH PEIICHUN CHCTEM
YpPaBHEHUH.

CriocoOBbI perreHus: pa3TUIHBIX HEPABEHCTB (YMCIOBBIX, IMHEHHBIX, KBaIPATHBIX). MeTo
uHTepBanoB. O0macTe onpenencHus BeipakeHus. CucTeMbl HEPABEHCTB.

Tema 3. Tema 12. I'eomerpusi. ['eomerpuueckue Gopmbl GUTYphl U Tena. TpEyrosbHHUK.
YetsipexyronabHUK. OKpyKHOCTH U Kpyr. [Lnomaay niuockux ¢puryp. KoopauHaTel ¥ BEKTOPEI

Tema 4. @®ynkuomu. DyHKIMM, UX CBoWcTBAa | rpaduku (duHEHHas, oOpaTHO
IpOMOPLHOHAJbHAS, KBapaTuyHas u 1ap.) «CUuThIBaHUE» CBOMCTB (DYHKIUU 1O € rpaduKy.
Ananu3upoBaHue TpaUKOB, ONUCHIBAIOIIUX  3aBUCUMOCTh  MEXIY  BEIMYHMHAMH.
VYcTaHoBeHHE COOTBETCTBUS MEXKY rpadukoM GyHKIUU U €€ aHATUTUYECKUM 3a]JaHHUEM.

Tema 5. TekcroBble 3amaud. 3ajauyd Ha TMPOIEHTHL. 3a7ayd Ha <JIBUXKEHHE», Ha
«KOHIICHTPALIUIO», HA «CMECH M CIUIaBbl», Ha «paboTy». 3agayd TIeOMETPUYECKOro
COJIEpKaHUSI.

Tema 6. YpaBHeHHsI M HepaBeHCTBa ¢ MoayJieM. MoyIb 4Kcia, ero TeOMETPUYECKHil CMBICT,
OCHOBHBIE CBOMCTBA MOJYJIs. Y PaBHEHHs U HEPABEHCTBA, COAEPKAILME 3HAK MOYJISl U CIIOCOOBI
UX peLIEHUS.

Tema 7. YpaBHeHHsI M HepaBeHCTBA ¢ mapaMeTpoMm. JIuHeliHbIe U KBaJIpaTHbIE YpaBHEHUS U
HEpaBeHCTBA C MapaMeTpoM, cmocoObl ux pemeHus. llpumenenue teopemsl Buera.
PacnionoykeHne KopHell KBaJpaTHOI'O YpaBHEHMsI OTHOCHUTEIIBHO 3aJaHHBIX To4eK. CucTemsl
JVHEWHBIX ypaBHEHUM.

Tema 8. Di1eMeHTHI CTATHCTHKH, KOMOMHATOPUKH, TEOPUH BeposATHOCTH. KomOnHaTOpHBIE
3aJjauu: nepedop BapuaHTOB, IPABHIIO YMHOXKeHUs. Tabuuisl, auarpammel, rpaduku. Cpennue
pe3yabTaTOB M3MEpPEHMH, CTaTUCTUYECKHE XapaKTepUCTHKU: MoOJa, pa3Max, CpeaHe
apupmernueckoe, Meauana psjga. Yacrora coObiTusi, BeposTHOCTh. Ilogcuer BeposiTHOCTEH.
I'eomerpudeckast BEpOATHOCTD.

Tema 9. O0o0maromee nopropeHue. PenieHue 3anad M3 KOHTPOJIBHO- M3MEPHUTEIBHBIX
Marepuanos s OI'D

TpeGoBanusi K ypOBHIO IOATOTOBKH 00y4aKOLIUXCH JIEKTUBHBIX KYPCOB
B pesynbTaTte n3yueHust MaTeMaTUKH YUEHUK JI0JDKEH 3HATh/TIOHUMATh!

. CYIIECTBO TMOHSATHS MaTeMaTHYeCKOrOo JOKa3aTelbCTBA; IPHUBOIUTH MPUMEPHI
JIOKa3aTeIIbCTB;

. CYIIIECTBO MOHATHSI aJITOPUTMA; TIPUBOIUTH TTPUMEPHI AJITOPUTMOB;

. KaK MCIIONIBb3YIOTCSA MaTeMaTH4eckue (hOpMyJIbl, YypaBHEHUSI K HEPABEHCTBA; IPUMEPHI UX
MPUMEHEHUS ISl PEIICHHS] MATEMAaTHYECKUX U MPAKTUYECKUX 337129,

. KaK MaTeMaTHYeCKH OlpeleNeHHble (QYHKIIMM MOTYT OIHKCHIBATH  peAIbHBIC

3aBUCUMOCTHU; ITPUBOANUTH MIPUMCPBI TAKOI'O OIIMCAHUS;
° Kak HOTpe6HOCTI/I IMPAKTUKH IMMPHUBCIIM MATCMATUYCCKYIO HAYKY K HCO6XO)II/IMOCTI/I



pacimMpeHus MOHSATUS Y CIIa;
. BEPOSTHOCTHBIM XapakTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOLIEro MHpA; MPUMEPHI
CTaTUCTUYECKHX 3aKOHOMEPHOCTEH U BHIBOJIOB;



KaKuM 06p8.30M T'COMCTpPHUS BO3HUKIIA U3 MTPAKTUYCCKUX 3a/la1 3EMIICMCPUA,; IPUMCEPDBI

TCOMETPUICCKUX 00BEKTOB U YTBep)KL[CHI/Iﬁ 0 HUX, BAJKHBIX IJIA IIPAKTUKU,

¢ CMBICJI HACaJIM3alluH, ITO3BOJITIOIICH peuiaTth 3agadu peanLHoﬁ JICV CTBUTEIILH OCTH

MAaTCMAaTUYCCKUMU METOAaMU, IIPUMCEPLI OH_II/IGOK, BO3HUKAOIUX IIPpU UACAIU3allUU.
AJITEBPA
YuyeHNK HAYUNTCA:

COCTaBJIATh OYKBEHHBIC BBIpOXKEHHUS M (OPMYJBI MO YCIOBHSAM 3a7ad, OCYIIECTBIISITh
MIOJICTAHOBKY OJTHOTO BBIPA)KEHUS B JIPYroe, OCYIIECTBISTH B BBIPAKEHUAX U (popMymnmax
YUCJIOBBIC TOJCTAHOBKA W BBITMOJHATH COOTBETCTBYIOIIME BBIYMCIICHHS, BBIpAXKaTh W3
(hopMyJT OJTHU TIEpEeMEHHBIC YePe3 OCTAIIBHBIC;

BBINOJIHATE OCHOBHBIE JIEHCTBHUS CO CTEMEHAMH C IEIBIMHU ITOKA3aTENIMU, ¢ MHOTOUYJICHAMU
U C anreOpandecKuMHU JAPOOSMU; BBITIOJIHATD Pa3I0KEHUE MHOTOUYJICHOB Ha MHOXKHUTEIH;
BBITIOJIHSATH TOXKJIECTBEHHBIC TPE0OPa30BAHMS PallMOHAIBHBIX BEIPAKCHHIA;

MIPUMEHSTH CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX KOPHEW /I BEIYMCIICHHUS 3HAUCHUM
Y Ipeo0pa3oBaHU YUCIIOBBIX BBIPAXKEHUHN, COlepKAIIMX KBaAPaTHbIE KOPHU;

pemarh JMHEHHbBIC, KBAPATHBIC YPABHEHUS U PAIlMOHAIILHBIC YPAaBHEHUS, CBOISAIINECS K
HUM, CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUM U HECIIOKHBIC HEIIMHEHHBIE CUCTEMBI;

pelmaTh JMHEHHbIE U KBaJPATHBIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI;
peliaTh TEKCTOBBIC 3aa4M alreOpandyecKUM METOJOM, HHTEPIPETHPOBATh OJTyYCHHBIN
pe3yibTaT, MPOBOIUTH OTOOP PEIICHUI, UCXO0/Is U3 (OPMYITMPOBKH 3a1a4u;
pacno3HaBaTh apu(METHYECKHE W TEOMETPHYCCKHE IPOrPECCHU; pellaTh 3aJadd C
npuMeHeHueM (opMyJITbl O0IIEro 4jieHa U CyMMbl HECKOJIBKUX TIEPBBIX YICHOB;
HAXONWUTh 3HAueHHs (YHKUIWH, 3amaHHOW (opmynol, Tabmuuel, rpagukoM Mo ee
apryMeHTy; HaXOUTh 3HAUCHUE apryMEeHTa M0 3HAUYCHUIO (DYHKIINH, 331aHHOI rpauKoM
WM TaOJIMILIEN;

OIIPENENSATh CBOMCTBA (PYHKIIHH MO €€ TpaduKy; MPUMEHSTh I'padudecKue MpeIcTaBIeHUs
MIPH peILlIEHUU ypaBHEHHH, CUCTEM, HEPABEHCTB;

OIHCHIBaTh CBOMCTBA U3YUEHHBIX (DYHKIIUI, CTPOUTH UX IPa(UKHU.

Hcnoab3oBarh npuodpeTeHHble 3HAHMS W YMEHHMSl B NPAKTHYECKOH NeSTeIbHOCTH H
NOBCEAHEBHOM KU3HU IS

BBIMOJIHEHUS PacueTOB 1O opMyJiaM, COCTaBJIEHUS (GOPMYII, BBIPAKAIOIINX 3aBUCUMOCTH
MEXIY peajbHbIMU BEIUYMHAMH, HAXOXKACHUS HYXKHOH (OpMyIBl B CIPaBOYHBIX
Martepuanax;

MOJIETMPOBAHUU TMPAKTUUECKUX CUTyallud M MCCIIEJOBAaHUU MOCTPOEHHBIX MOJENE C
UCIIOJIb30BaHUEM armapara ainredpsr;

OMKCAHUSl 3aBUCUMOCTEH MeXAy (HU3NYECKIMH BEIUYMHAMH COOTBETCTBYIOLIMMHU
(dhopMynamMu Mpy UCCIETOBAHUH HECIOKHBIX MPAKTUIECKUX CUTYaIIUN;

MHTEpIIpEeTalUH I'PaKOB peasibHbIX 3aBUCHMOCTEH MEXAY BETUUYMHAMHU.
I'EOMETPUSA
Y4yeHHuK HAYYHUTCH:

IMOJIB30BATHCA A3BIKOM I'COMCTPHUH [JI1 OITUCAHUSA TPEAMCETOB OKPYXKAOIICTO MHUPA;

pacro3HaBaTh FEOMETPUUECKUE (PUTYPBI, PA3INYATh UX B3aUMHOE PaCIOIOKEHUE;



n300paxkaTb TEOMETPUYECKHE (UTYpPHI; BBIIOJHATh YEPTEKU IO YCIOBHIO 3ajad;
OCYIIECTBIIATH IpeoOpa3oBaHus GuUryp;

pacro3HaBaTh Ha 4YEpTEkKax, MOJECISAX W B OKpyXKaromed OOCTAHOBKE OCHOBHEBIC
MPOCTPAHCTBEHHBIE TEJIa, H300paXKaTh UX;

B IIPOCTEUIIINX CIIydasiX CTPOUTH CEUEHHsSI U pa3BEPTKH MPOCTPAHCTBEHHBIX TeEIT;
HPOBOAMTH ONEPALNU HAJ BEKTOPAMH, BBIYUCIATH JJIMHY U KOOPAUHATHI BEKTOPA, Yo
MEX1y BEKTOPaMHU;

BBIYUCIIATh 3HAUCHHS F€OMETPUYECKUX BEJMYMH (AJHMH, YIJIOB, IUIomaneil, o0bemMoB), B
ToM grcne: st yriaos ot 0 1o 180° onpenensats 3Ha4eHUS TPUTOHOMETPUYECKUX (DYHKIIUI
110 33JaHHBIM 3HAYCHHSIM YTJIOB; HAXOANUTh 3HAYECHUS! TPUTOHOMETPUIECKUX (DYHKIUH 110
3HAYEHUIO OTHOW M3 HUX, HAXOAUTH CTOPOHBI, YIJIBI M TUIOIIAAHN TPEYT OJIbHUKOB, JUIMHBI
JOMaHBIX, IyT OKPY)KHOCTH, IUIOIIaJied OCHOBHBIX reoMeTpuueckux ¢uryp u ¢uryp,
COCTaBIICHHBIX U3 HUX;

pemarb reoMEeTpHYECKHIE 3a/]auu, OIMPAsiCh Ha U3YYEHHBIE CBOICTBA (PUTYp M OTHOIICHHUIA
MEKIy HHUMH, TpPUMEHSS JOMOJHUTENbHBIE TIOCTPOCHHUsS, aiureOpanmyeckuid U
TPUTOHOMETPUYECKUH armapar, uJeH CHMMETPHH;

MPOBOJUTH JIOKA3aTEIbHBIC PACCY)KICHHS MPH PEIICHHH 3a]ad, UCIOJIb3ys H3BECTHBIC
TEOPEMBbI, OOHAPYKHBasi BOSMOXKHOCTH JIJISl UX UCIIOJIB30BAHUS;

pelaTh NpocTeline MIIaHUMETPUUECKHE 3a/1a4i B IPOCTPAHCTBE.

Hcnoab3oBarh npuoOpeTeHHble 3HAHUS U YMEHHSI B NMPAKTUYECKON AeATeJIbHOCTH U
MOBCEIHEeBHOM KU3HU 1JIA:

. OIMCAaHUs pEaJIbHBIX CUTyallui HA SA3bIKE TEOMETPHUH;

. pacyeToB, BKIFOYAIOIINX MPOCTEUIITIE TPUTOHOMETPUUYECKUE (POPMYIIBI;

. pelIeHNs TEOMETPUYECKHX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU

. pelIeHrs MPAaKTUYECKUX 3a/1a4, CBSI3aHHBIX C HAXO0XKJAECHUEM T'€OMETPUUYECKHUX

BEJIMYUH (UCIOJIb3Ysl IPH HEOOXOAUMOCTH CIPAaBOYHUKU U TEXHUYECKHUE CPEACTBA);
. IIOCTPOEHUIN I'€OMETPUUECKUMHU MHCTPYMEHTaMH (JIMHEHKa, YrONbHUK, LIUPKYIb,

TPAHCIIOPTHUP.



Temaruueckoe IiiaHupoBanue B 5 kiacce (34 yacon)

Ne Tema ypoka Koa-Bo| /[lara
ypoka 4yacos

1 [Jenutenu u KpaTHbIE. lu.

[Tpuznaku nemumoctu Ha 5,2,10. Iu.
3 [TpuzHaku nemumoctu Ha 3,9. Iu.
4 Pa3ioxxeHune Ha MpOCTbIE MHOKHUTEIH. Iu.
5 HOJI u HOK. 1.
6 Cokpamenue qpooei. l4.
7 [IpuBenenue npodu Kk 0OIIEMY 3HAMEHATEINIO. lu.
8 CrnoxeHue ¥ BBIYUTaHUE APOOE ¢ pa3HbIMH 3HAMEHATENSIMHU. lu.
9 CrnoxeHne ¥ BBIYUTAaHUE CMEIIaHHBIX YUCEIL. lu.
10 Ymuoxenne apodeit. Haxoxxnenue qpodu ot uucna. lu.
11 IIpumenenue pacnpeaeImTeNbHOr0 CBOMCTBA YMHOKEHUS. lu.
12 Pemienue ynpakHeHui mo reme « Y MHOXEHHE Apooeii» Iu.
13 Henenne npobeit. HaxoxaeHue yucia mno ero 1poou. Iu.
14-15 |dpoOHble BbIpaskeHHSL. 24,
16 OTHOIIEHHUS], TPOTIOPLIUH. lu.
17 [Tpsimast u oOpaTHas IPONOPLUOHATIBHOCTD. lu.
18 Macmra0. J[nmHa OKpy>KHOCTH M TIJIOMIAAb Kpyra lu.
19 Pemenue ynpaxsenuit no reMe «OTHOIIEHHS U IPOIIOPLIAM lu.
20 IIpoTuBONOIOKHEIE YHCTA. lu.
21 Monyns yncina CpaBHEHHE YHCED. lu.
22 CrnosxeHue yrcell ¢ MOMOIIbI0 KOOpAUHATHOU Npsimoil. CrokeHue Iu.

OTPHULIATEIBHBIX YNCEIL.
23-24 |CnoxeHue U BbIYNTaHUE YUCEN C pa3HBIMH 3HAKaAMHU. 24,
25 YMHOKEHHE U 1€JICHUE OTPULIATEIIbHBIX YU CEIL. lu.
26 PanyoHanpHbIe YKCIIA. 1u.




27 CBolicTBa JENCTBUN C pallMOHATIBbHBIMY YUCIIAMH. lu.
28 PackpbiTie ckoOoK. lu.
29 Koaddunuent. [lonobusie cnaraemole. lu.
30 Pemenue ypaBHeHUIA. l4.
31 [lepneHUKYyIIpHBIC ¥ TTApaIIJICIbHBIC TPSIMBIE. 14.
32-33 |KoopauHaTHast IOCKOCTb. 24,
34 Cronbuarsie quarpammsl. ['paduxm. l4.
Hroro 344,




TemaTuueckoe njaanupoBanue B 6 kiaacce (34 yacos)

Ne Tema ypoka Koa-Bo| /[lara
ypoka 4acoB
1 [Jenutenu u KpaTHbIE. Iu.
2 [Tpu3naku nenmumoctu Ha 5,2,10. 14,
3 [Tpuznaku nemumoctu Ha 3,9. 1u.
4 PaznoxeHue Ha MPOCThIE MHOKHUTEIH. l4.
5 HOJZ n HOK. Iu.
6 Cokpamenue qpooei. l4.
7 [IpuBenenue npobu k 0OIIEMy 3HAMEHATEINIO. lu.
8 CrnoxeHue 1 BBIYUTaHUE APOOE ¢ pa3HbIMH 3HAMEHATENISIMHU. lu.
9 CnoxeHre ¥ BBIUUTAHUE CMELIaHHbIX YUCEIL. Iu.
10 Ymuoxenne apodeit. Haxoxxnenue qpodu ot uucna. lu.
11 [IpuMeHeHue pacipeneuTENbHOTO CBOMCTBA YMHOKEHUS. Iu.
12 Perenne ynpaxHeHu# 1Mo Teme « Y MHOXEHHE Apo0eii» Iu.
13 Henenne npobeit. Haxoxaenue yucia mno ero 1poou. lu.
14-15 |dpoOHble BbIpaskeHHSL. 24,
16 OTHOIIEHHUS], TPOTIOPLIUH. lu.
17 [Tpsimast u oOpaTHas IPONOPLUOHATIBHOCTD. lu.
18 MaciuTa06. J{sinHa OKpY>KHOCTH U IJIOIIAb Kpyra Iy.
19 Pemenne ynpaxsenuit no reMe «OTHOIIEHHS U IPOIIOPLIAM) lu.
20 [TpoTHUBONOIOKHEIC YHCTIA. lu.
21 Monynb yncna CpaBHEHHE YU CET. I
22 CrnoskeHue yrcel ¢ MOMOIIbI0 KOOpAUHATHOM NpsiMoil. CrokeHue Iu.
OTPULIATENIBHBIX YHUCEIL.
23-24  |CnoxeHue M BBIYUTAHUE YUCET C Pa3HBIMU 3HAKaMHU. 24,
25 YMHOKEHHE U 1€JICHUE OTPULIATEIIbHBIX YU CEIL. lu.




26 ParnmonanpHbIe ynCa. lu.
27 CpolicTBa JE€NCTBUN C pallMOHATIBbHBIMH YU CIIAMH. lu.
28 PackpbiTie ckoOoK. lu.
29 Koaddunuent. [Tlonobusie cnaraemele. l4.
30 Pemenue ypaBHeHUIA. l4.
31 IlepnieHIMKYJISIpHBIE U TTAPAJLIEIBHBIC IIPSIMBIE. Iu.
32-33 |KoopauHaTHasI IIOCKOCTb. 24,
34 Cronbuareie quarpammsl. ['padukm. l4.
Uroro 34 4.




TemaTnyeckoe nJaHupoBanue B 7 kjacce (34 yacon)

Ne Tema ypoka Koa-Bo| /[lara
ypoKa 4acoB

1 IToBTOpeHune. Bcee neiicTBrA ¢ MOJOKUTEIBHBIMU U OTPULIATEIbHBIMHU lu.
YHCIIAMH.

2 [ToBTopenue. PackpoiTe ckoOOK. Pemenne ypaBHeHUH METOI0M lu.
MepeHoca caaraeMbplX U3 OJTHOW YacTH B
APYTYIO.

3 YucioBbie BEIPAXKCHHS U BBIPAXKEHUS C lu.
MepEeMEHHBIMHU.

4 CBoiicTBa AeHCTBUI HAJ 4.
YUCIAMU.

5 JInHeltHOe ypaBHEHHUE C OJJHOU lu.
IIEPEMEHHOM.

6 Pemenue 3a1a4u ¢ moMoIIbI0 ypaBHEHUH HA YaCTH. 1u.
Pemenue 3a1a4 ¢ moOMOIIbI0 ypaBHEHUH HA JBUKEHUE. 1u.

8 Cpennee apudmeTndeckoe, pazmMax, Moja, 1y,
MeaHMaHa.

9 Brruncnenue 3HaueHuit lu.
(GYHKIUH.

10 IlepnienuKynsipHBIE lu.
MpsIMBIC.

11 [Toctpoenue rpaduka JuHeHHOM lu.
GbyHKIMH.

12 VYMHOXKEHHE U JICTICHUE Iu.
CTEIeHEH.

13 Bo3Beznenue B cTeneHb Mpon3BeIeHUs U lu
CTEIICHU.

14 VYMHOXEHHE OJHOWICHOB. Bo3BeeHne oqHo4IcHa B 1.
CTEIICHbD.

15 Clo)xeHue ¥ BEIUMTAaHKE lu
MHOTOYJICHOB.

16 VYMHOXEHNE OJHOUIEHA Ha 1u.
MHOTOYJIEH.

17 Brinecenue o01ero MHOKHTEIS 3a 1a.
CKOOKH.

18 YMHOXKEHIE MHOT'OYJICH Ha 1a.
MHOTOYJICH.

19 PaznoxxeHne MHOro4JIeHa Ha MHOKUTEIH CIIOCOOOM 1.
IPYIITAPOBKH.

20 Bo3Benenue B kBapat u B KyO CyMMBI M pa3HOCTH JIBYX 4.
BBIPKCHUH.

21 IIpu3Haku paBeHCTBa lu.

TPEyroJbHUKOB




22 PaznoxeHue Ha MHOKUTENH C TOMOIIBbIO (hOPMYJT KBaJIpaTa CyMMBI U l4.
KBaJipaTa pa3HOCTH.

23 Menuanbl, OMCCEKTPUCHI U BBICOTHI 4.
TpeyroibHUKA.

24 YMHOXEHHE pa3HOCTH IBYX BbIpa)KE€HUI HA X lu.
CYMMYy.

25 Pa3noxenue pa3HOCTH KBaIpaTOB HA lu.
MHOKHTEITH.

26 [Ipu3Haku napaienTbHOCTU ABYX lu.
MPSIMBIX.

27 Pa3jioxxeHne Ha MHOXKHUTEIN CyMMBI U pa3HOCTH 1y
KyOOB.

28 Pemenue 3a1a4 Ha pa3ioKxeHUE HA MHOXKHUTEITH. lu.

29 [TpumeHeHne pa3IMnYHBIX CIIOCOOO0B ISl PA3TIOKEHUS HA MHOXKHUTEIH. l4.

30 I'paduk nMHEHHOrO ypaBHEHHUS C IBYMs lg
NIEPEMEHHBIMH.

31 CucTteMbl TUHEHHBIX ypaBHEHUH C ABYMsI 1y
NIEPEMEHHBIMH.

32 CooTHomIeHUS MEX1y CTOPOHAMU U YTIIaMU 1y
TpeyroJibHUKA.

33 [TpsimoyronbHbIe lga
TPEYTOJIbHUKH.

34 [TocTpoeHue TpeyroapbHUKA 110 TPEM 0,54
AIIEMEHTaM.

35 Pemenue 3a1a4 Ha mocTpoeHue 0,54.




TemaTnyeckoe nianuposanue B 8 kiaacce (34 yacon)

Ne ypoka Tema ypoka Kox-so
*YP M 4acos
1 JleicTBUS ¢ MHOTOYJICHAMM. 1

@DopMyITBI COKPAIIEHHOTO YMHOXCHUSI. L
3 PasnojkeHrne MHOrO4JIEHOB Ha MHOYKUTEIH. 1
4 OcHoBHOE cBOHCTBO ApoOu. CokpalieHue apooeii. 1
5 ToxecTBeHHOE MpeoOpa3oBaHUE BHIPAKEHUH. 1
6 ApudmeTrueckue AeHCTBUS ¢ IpO0sSMHU. 1
7 [TapajieorpaMm 1 €ro CBOMCTBA. 1
8 [IpsIMOYT OJIBHUK U €70 CBOMCTBA 1
9 Pom6. KBagpat 1
10  [Pemenwue 3ama4 o TeMe «HeThIpeXyroJIbHUKNY 1
11 PannonanpHbIe U MppalliOHAIbHBIC YHCIIA 1
12 [KBaapaTHbI KOPEHb U3 YUCIIA 1
13  [HaxokaeHue nmpuOJMKCHHBIX 3HAYCHUH KBaJAPATHOT'O KOPHS 1
14 BHecenne MHOXKUTEIS 11O]T 3HAK KOPHS 1
15  |BoiHeceHune MHOXUTENS U3 — MO/ 3HAKa KOPHS 1
16 Pewenne 3anau no reme «Ilinomaae MHOrOyTrOJIbHUKOBY 1
17 |Teopema ITucdaropa 1
18  [Pemenwme 3amau o Teme «Teopema [Tudaropar 1
19  |HenonHble KBaJIpaTHbIEC YpaBHEHHUS 1
20  |Dopmyna KOpHEW KBaIpaTHOTO YpaBHEHHUS 1
21  |Teopema Buera 1
22  |PemieHue TEKCTOBBIX 3a/1a4 C IOMOIIBIO KBaPATHBIX ypaBHEHHH 1
23  |[poOHO — paniOHaJILHBIC YPaBHEHUS 1
24  |PemieHue TEKCTOBBIX 33/1a4 C IOMOILBIO PAIllHOHATBHBIX YPaBHEHUN 1
25  |Pewenue 3anau no treme «IIpusHaku nogo0ust TpeyroabHUKOBY» 1
26  |[IpomopuroHaNbHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOIbHUKE 1
27 CooTHolIEHNE MEKy CTOPOHAMH U YTJIAMH B IPSIMOYT OJIbHOM TPEYT OJIbHUKE 1
28  [UucnoBble MPOMEXYTKU 1




29

Pemenue nuHelHbBIX HCPABCHCTB U UX CUCTCM

30 [lenTpanbHbIl U BIIMCAHHBIN YTJIbI K X CBOWCTBA (pEIIeHE 3a1a4)
31  |BrnucaHHas U onucaHHasi OKPYKHOCTb

32  |CremeHb c OTpUIIATENBHBIM ITOKa3aTeIEM

33 |[IpeoOpa3zoBaHMEe BEIPAKECHHI U BEIYMCIICHNE 3HAYCHUN BBIPAKEHUH
34  |Pemenue BapuanToB KM 3a kypc 8 kiacca




Temaruueckoe miiaHuponanue B 9 kiaacce (34 yaca)

Ne ypoka Tema ypoka Koa-B Jara
4acoB
1 JlefcTBUSA ¢ OOBLIKHOBEHHBIMU U 1.
JNECSITUYHBIMU APOOSIMU
2 JeiicTBus ¢ anredpandeckUMH IpoOsIMU lu.
3 JeiicTBus ¢ anredpandeckUMH ApoOsIMU Iy.
4 Cucrembl TMHEWHBIX ypaBHEeHU. JInHeliHbIE lu.
YpaBHEHUS U HEPAaBECHCTBA
5 KBajipaTHbIe ypaBHEHHS U HEPABCHCTBA. lu.
ParnmonanpHbIe HEPaBEHCTBA
6 Pemenune 3amad mo teme « BekTopsn» 4.
7 Cucrembl ypaBHEHUN lu.
8 [TpumeHeHue crieralbHbIX TPHEMOB la.
pELIeHNs CUCTEM yPaBHEHUI
9 KoopauHaThl U BEKTOPEI. l4.
10 TpeyronbHUK. lu.
11 YeTbIpexXyrojbHUK . lu.
12 OKpYHOCTb U KpPYT. ly.
13 [Tnomaau miockux uryp lu.
14 JluneitHas GyHKIUS lu.
15 KBangpatnunas pyHKIus lu.
16 OO6paTHO ponopuHOHaNbHAS (DYHKITHS lu.
YcTaHOBIIGHHE COOTBETCTBHS MEXKITY lu.
rpadukoM QYHKIHH U €€ aHATUTHIECKUM
17 3a/1aHHEM.
18 3ajaun HA TIPOIICHTEHI. lu.
19 3amauyy Ha «IBIDKEHUEY 1u.
20 3amaun Ha «paboTYy». lu.
3amaun Ha «KKOHIICH TPAITUIOY, «CMECH U lu.
21 CILIIABBI»,
22 3aauy TeOMETPUYECKOTO CONEPKAHMSL. ly.
YpaBHEHUS U HEpaBEHCTBA, COJEPrKaIINe lu.
23 3HAK MOAYJIS U CIIOCOOBI UX PEIIECHUS.
VYpaBHEHHUS M HEPABEHCTBA, COICPIKAIIIHE 1.
24 3HAK MOAYJS U CIIOCOOBI UX PEIICHUSI.
Jlunelinble ¥ KBaJIpaTHbIC YPABHEHUS U lu.
HEPaBEHCTBA, CIOCOOBI UX
25 penieHus
26 [Ipumenenue Teopembl Buera. lu.
KoMOuHnaTopHblie 3a1aun. TaOuIsl, lu.
27 JUarpammbl, rpauKu
Mona, pa3max, cpenHee apugMeTHIecKoe, lu.
28 MeanaHa psaa
29 BepostHocTb lu.
Perrenne 3a/1a4 U3 KOHTPOJIBHO lu.
30 M3MEpUTENBHBIX MaTepuasnos 1 OI'D




Pemenue 3agau u3 KOHTPOJIbHO

1u.

31 U3MEpUTENbHBIX MaTepuaioB 1t OI'D
Pemenue 3a1a4 U3 KOHTPOJIBHO lu.
32 U3MEpUTEIbHBIX MaTepuasos ajst OI'D
33 Pelnenue 3a1a4 U3 KOHTPOIBLHO lu.
MU3MEpPUTETBHBIX MaTepuaoB ayss OI'D
Pemenue 3aa4 U3 KOHTPOJIBHO- lu.
34 U3MEpUTEIbHBIX MaTepuanoB 1t OI'D
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