MUWHHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOMN ®EJIEPAIINA
MuHucTepCcTBO 00PA30BAHUA U MOJIOAEKHON MOTUTHKHA CBepaJI0BCKOH 00J1aCTH
JenaprameHT 00pa3oBanust AAMuHMcTpanun ropoaa Exarepun0ypra
MyHununajibHOe aBTOHOMHOE 00111e00pa30BaTe/IbHOE YUpeKIeHue —
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PABOYAS ITPOT'PAMMA
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MaremaTuka. UI'3.

JU1s1 o0yyaromuxcs 5-9 KjaccoB

ExarepunOypr



INOACHUTEJIBHASA 3AIINCKA
[IporpaMma MHIAUBUAYAIBHO-TPYNIIOBBIX 3aHATUN 110 MATEMATHKE HA YPOBHE

OCHOBHOTO 00111ero 00pa3zoBaHusi noArororieHa Ha ocHoBe GI'OC OO0, OOII
00O, penepanpHOil paboyeil mporpaMMbl BOCIIUTAHUS, C YUETOM pacIpeaesIEHHbIX
o KjaccaMm TIPOBEPSIeMBIX TpeOOBaHWA K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO OOIIETO 0Opa30BaHuUS.

[TosicHutenpHas 3amucka OTpa)kaeT oOlMe UeNd W 33aJaud  HU3YYEHUs
MaTEeMaTHKH, MECTO B CTPYKType y4eOHOro IjIaHa, a TaKKe MOAXO0Jbl K 0TOOpY
COJEPIKAHUS U OIIPEIEIICHHIO INIAHUPYEMBIX PE3yJIbTATOB.

ConepxaHue OOydYeHHS pacKphIBaeT COJACPKATEIbHBIC JIMHUU, KOTOPBIC
npeIaraloTes IS 00sI3aTCIIBHOTO HM3YyYeHHs B KaXJIOM Kiacce Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[InanupyemMbie pe3ysibTaTbl OCBOCHUS MPOTPAMMBI IO PYCCKOMY SI3BIKY
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00yUCHUS
Ha YpOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs, a TAKXKE MPEIMETHbIC JOCTHXKEHUS
00yyJaroIerocs 3a KaxkJplii roJ1 00y4eHusl.

HEJU U3YYEHUA YYUEBHOI'O ITIPEIMETA «MATEMATHUKA» B
PAMKAX KYPCA UI'3

Hean» UI'3:
e JTMKBHJALMS MPOOEIOB B 3HAHUAX YUAIIMXCS 110 MATEMATHKE MO YK€ MPOHIEHHBIM
TeMaM;

® OKa3aHuc HH,[[HBHI[YEUIBHOIZ U CUCTEMATUYECKOM MOMOIIH yqamemycs;

® [IOATOTOBUTH yHalIUXCA K CAA4YC MPOBCPOUYHBIX pa60T B COOTBECTCTBUU C Tp€6OBaHI/I$IMI/I,
NpEaABABIACMBIMU HOBBIMHA 06pa3OBaT€J'II)HI>IMI/I CTaHJapTaMHu.

3amaun UI'3:
e TIOMOYB OOYYAIOUTUMCS MPUOOPECTH HEOOXOTUMBIH OTIBIT U BEIPAOOTATh CUCTEMY
MIPUEMOB, TO3BOJISIIOLIUX pelIaTh MaTEMaTUYECKUE 3a/1a4K;
e  COBEPIIECHCTBOBATHh MHTEIJICKTYATbHBIE BO3MOKHOCTH O0YYarOIINXCS,
e pa3BUBATh MO3HABATEIbHYIO AKTUBHOCTB;
e 0OCO3HATh M YCBOUTH TEMBI, KOTOPBIC HAaNOOJIee TPYAHO YCBAUBAIOTCS,
e  PAa3BUTH JUYHOCTHBIE KAUECTBA, HATPABIICHHBIE HA KYMEHUE YUUTHCS.

MECTO YYEBHOI'O KYPCA UI'3 110 MATEMATHUKE B YYEBHOM
IIJIAHE

B cootBercTBUU ¢ yueOHBIM mporpamma kypca WUI'3 mo maTtemaTuke paccuntana Ha 34 yaca
B 5-9 knaccax, u3 pacuera | yac B HeJIeto.



COILEP KAHUE YYEBHOTI' O KYPCA UT3 110 MATEMATHKE

Coaeprxanue y4eOHOro Kypca S Kiacca

Harypanbnble uncia. CpaBHeHHE HaTypajbHbIX Yncell. Bee eicTBUSA ¢ HaTypajJbHBIMU YU CIaMHU.
Pemenue 3agau Ha ABMKEHHE 1O peke. YuciioBble M OyKBEHHBIE BhIpakeHUs. bykBeHHas 3amuch
CBOMCTB 4MCEJI: IEPEMECTUTEIBHOIO, COYETATEIbHOIO, paclpeAesuTeNbHoro. Penienue
ypaBHEeHHUH. Pemenune 3aqad ¢ MOMOIIBIO ypaBHEHUN. YTpolieHne BeipakeHnid. OOBIKHOBEHHBIE
npobu. Bee neiictBus ¢ npo6simu. CioxeHHe W BBIUMTAHUE CMEIIAHHBIX YHCEJIC OJMHAKOBBIMU
3HAMEHATeNsIMU. BpluMTaHWe CMEIIAHHBIX YHCEI C OJIMHAKOBBIMH  3HAMEHATEJISIMHU.
Koopaunatnas npsimas. ecatuunbie apoou. CpaBHeHHE ACCATHYHBIX JpoOei. ClioxeHue u
BBIUMTAHUE JCCITHYHBIX NIpoOeil. Pemienne 3amad. 3aKOHBI CIOKEHUS: MEPEMECTUTEIBHBIA H
coueTaTeNbHbI. PanuoHanbHble COCOOBI BBHIYMCICHUS. YMHOXKEHHUE [ECATHYHBIX ApoOei.
PacnpenenuTenbHblil 3aK0H JUIsl CIIOKEHHUS U yMHOKeHMs. YMHOoxeHue na 10, 100, 1000, ...
YMmuoxenue Ha 0,1; 0,01; 0,001; ... Jlenenue aecaTuunbx apodeit. Jlenenue

Ha 10, 100, 1000, ... Jdenenue na 0,1; 0,01; 0,001; ... Bce neicTBust ¢ 1eCATUYHBIMHU IPOOSIMH.
Bce nelictBus ¢ necsaTHUHBIMU Ipo0simu (yeTHBIN cuér). [Ipouentsl. HaxoxaeHue nporeHra ot
yucia. Haxoxaenue uyncia no ero nporeHTam. Y pok 3aHUMaTEIbHBIX 3a/1a4.

Conep:xanue yuedOHOro Kypca 6 kiaacca

1. Jdeaumocts unces —4 4.
Jenurenu u KpaTHble, AEIMMOCTb HaTypaibHbIX uucen. [Ipusnaku nenumoctu Ha 10, 5 u 2.
[Tpusnaku genumoctu Ha 3 u Ha 9. IlpocTeie u coctaBHble uncia. Pa3noxeHue Ha MPOCThIE
MHOXHTETH. Tabmua npocTteix uncen. Hanbonpmmii o0muii renurens. B3anMHO pocThie yuca.
Haumenpmee obmee kpatHoe. Haxoxxaenne HOK unmcenmn m u n. KomOuHaropnas 3ajgaua:
nepebop BapuaHTOB, IPaBUIIO YMHOKEHU. Pemenue 3anayu anredpandeckum 1 apuGMeTHuecKuM
criocoboMm. I'padsr.

2. CioxeHue M BBIYUTAHME IPodeiil ¢ pa3HbIMHU 3HAMeHAaTeJsiMH — 4 4.
OcHoBHOe cBoiicTBO apoOu. CokpalieHue aApoOei, COKpaTUMble M HECOKpaTUMble ApPOOH.
®durypnsle yncina. [IpuBeaenune npobeit k oduieMy 3HameHareno. CpaBHeHHe Jpo0Oeit ¢ pa3HbIMU
3HaMmeHarensiMu. CrokeHue, BblUMTaHue ApoOel ¢ pa3HbIMU 3HaAMEHATeIsIMU. JlOMOHUTENbHbBIE
MHOKHTENIHU. BblunTaHuMEe CyMMBI M3 4YMCia W 4YWCIa U3 CyMMbI. PelieHue TEeKCTOBBIX 3ajiad
apu@meTnyecKuM crocoooM. Beruncienne ¢ momouipio KajibKymnsaTopa. CloxeHue U BBIMUTaHHe
CMelIaHHbIX uucen. [IpaBwiia BeIUMTaHMS CMELIAHHBIX 4YHceN. PeleHue TEKCTOBBIX 3ajad
apu@meTnuecKuM crnocoboM. Perienre ypaBHeHUH.

3. YMHoXeHHe U JejleHHe 00bIKHOBEHHBIX Apoleii 6 — 4.
YMHOXeHue apoOeil. YMHOoxeHne ApoOu Ha HaTypajbHoe uncio. Haxoxaenue qpodu ot yucia.
Pemenue 3anad Ha yactu. [ IpuMeHeHune pacipeseIuTENbHOIO CBOMCTBA YMHOXKEHUS. Y MHOKEHUE
CMEIIIaHHOTO YKCia Ha HaTypaJIbHOE YUCIIO, MUpaMua.
B3anmHo oOpaTHbIe yncia, HaX0X/IeHUe Yrciaa 00paTHOro JaHHOMY. ApudMeTHUeCKueAeHCTBIS
C JIECAITUYHBIMU JIpoOsiMu. [lenenue.
Haxoxnenue uucna mo ero ApoOH. pelleHHe 3a/Jad Ha HaxXOXJEHHE IeJIOr0 MO ero 4acTH.
JlpoOHble  BBIpaXKEHMs. 3HaueHHEe JpOOHOr0 BBIPAKEHHs. BBIUUCIEHHS € TMOMOUIBIO
KaJbKyJsTopa. Pemenne 3anau apupmernyeckum criocoobom. [apannenenunen u npusma.

4. OTHoWEHHUA U MPONOPUMH — 44.
OtHomenus. BeipaxkeHne oTHomeHuss B mnponeHTtax IIpomopuun. OCHOBHOE CBOWMCTBO
nponiopuuu. Ilpsmas m oOpaTHas HPONOPLMOHANIBHBIE 3aBUCHUMOCTH. I[IponopiuoHanbHbIe
BEJIUYMHBI.
Macmra, okpyxHOCTb U Kpyr. @opmyna. Pemenue 3agau Ha BBIYMCICHUE JJIMHBI OKPY/KHOCTH.
JnmuHa oxpyxHocTH M tuiomaab kpyra. [llap. Cdepa 3omotoe ceuenue. Kpyrawie tena: map,
LWINHAP, KOHYC.



5. TloJsioxkuTE/IbHBIE U OTPUIIATEIbHbIE YHCIA — 2 Y.

Koopaunarsel Ha mnpsmoin. KoopauHarel Touku. IlosoxkuTenbHble M OTPULIATEIBHBIE YHCIIA.
[TpoTuBONONOXKHBIE Yucia. Moayns uncia. (aOCOMIOTHAS BEIMYMHA) TEOMETPUUYECKHI CMBICT
monyisa yucia. CpaBHeHue uucen. CpaBHEHUE pallMOHAIBHBIX uucel. PemieHue ypaBHEHUH ¢
MoayieM. M3MeHenne BenuurH. Permenne HepaBeHCTB ¢ IOMOIIBIO KOOPAUHATHOM IPSMOM.

6. CioxeHue ¥ BbIYMTAHHUE NOJ0KAUTEIbHBIX M OTPULIATEIbHBIX YHce]a — 3 4.
CrnoxxeHue 4ucen ¢ NOMOLIbIO KOOPAMHATHOM NpsiMOM. CIl0KEHHME OTPULATENIBHBIX YHMCEIL.
IIpaBmwiio cioXeHWs OTpULATENBHBIX uucen. CloXEHHe 4YHuceld C pa3sHbIMM 3HAKaMU.
Beruucnenue ¢ noMoupio KanpKynsTopa. M3o0paxeHue ynucen ToukaMu Ha KOOPAUHATHON
npsiMoi. JInuHa oTpe3ka. Berunranne. BeluntaHnue OTpULATENBHBIX U MOJIOKUTEIIBHBIX YU CEIL.

7. YMHOKeHHe U [JeJICHHe M0JI0KUTEIbHBIX H OTPHULIATEeJIbHbBIX YHCceJa — 34.

VYMmHo)keHue. CreneHp ¢ palMOHAJIBHBIM IOKasaTeseM. JleneHue, IeJIeHUE YhCell C Pa3HbIMU
3Hakamu. PanumonanbHble uMcna. CpaBHEHUE paluMOHANbHBIX uuncen. CBoMCTBa JEHCTBUM C
palUOHAIbHBIMU YKCcIaMu. ApupMeTHYecKre JeHCTBUS C pallMOHAIbHBIMU YHCIAMH.

8. Pemienue ypaBuenuii — 3 4.

PackpeiTe ckobok. Ilpocreiimue npeodpazoBanus. Koaddurmument. YucnoBoi kod3gdumreHt
BeIpakeHus. [lonoOHbIe craraemsle. [IpuBeienne mog0OHbIX CllaraeMblx
Pewenue ypaBHeHuii. Pemenue ypaBHeHuil ¢ oqHoit nepemenHoil. Kopuu ypaBHenus. Pemenue
JUHENHBIX ypaBHeHUN. [IpaBuiia penieHus TMHEWHBIX ypaBHEHUN. PeleHns TeKCTOBBIX 3a/1ad ¢
IIOMOILBIO JIMHEVHBIX YPaBHEHUM.

10. KoopanHaThl HAa JIOCKOCTH — 4 4.
Ilepnennukynspasle npsamslie. [locTpoenne nepnenukyspa k npssmo. IlapamiensHblie npsMele.
OceBas cumMmerpus. IlocTpoeHne napajuieabHbIX NPSAMBIX C TOMOIIBIO YIOJIbHUKA U JIMHEUKH.
KoopnunatHas miockocts. IIpsMoyronbHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. Alcuucca |
OpJMHAaTa.
CronbuaTble IuarpaMMbl, IPUMEPHl JuUarpaMM MpEJCTaBICHHE MAHHBIX B BHJE TaOIUI U
nuarpamM. ['paduku, npumepsl rpaduKoB, JUIMTENBHOCTh MPOLECCOB B OKPYXKAIOIIEM MHUDE,
IIPUMEPBI PEAIBHBIX IIPOLIECCOB.

Conep:xanue yuedOHOro Kypca 7 kiaacca
Tewma 1. [TonoxxutensHbIE U OTPUIIATEIBHBIC YUCITA, TEHCTBUS HAJlT HUMH-24.
Tema 2. YnucnoBble BbIPaKEHUS U BBIPAXKEHUS C IEPEMEHHBIMU-24.
Tema 3. YpaBHenus — 3 u.
Tema 4. @ynkuuu — 3 u.
Tema 5. CteneHb ¢ HATypaJIbHBIM MOKa3aTeaeM — 3 4.
Tema 6. Muorounens! — 12 4.
Tema 7. CtatucTHdeckue naHuble — 1 9.
Tema 8. Cuctemsbl IByX JIMHEHMHBIX YPAaBHEHUM C IBYMs MIE€PEMEHHBIMU — 2 Y.
Tema 9. ['eomeTpuueckuii MaTepuan-S4.

Conep:xanue yue0HOro kypca 8 kiacca
Tema 1. IloBTopenue 3a kypc 7 kiaacca (3 yaca). /leiictBust ¢ MHOrowieHaMu. @opMyIibl
COKpAILEHHOT0 YMHOXEeHUS. Pa3noxkeHre MHOTOUJIEHOB HA MHOKUTEIH.
Tema 2. Panuonanbusbie Apodu (3 uaca). OcHOBHOE CBOMCTBO MpoOu. CokpaiieHue apooeii.
ToxaecTBeHHOE npeoOpa3zoBaHue BbIpakeHUN. AprudmMerndyeckue 1eHCTBUS C TIPOOsSIMHU.
Tema 3. YernbipexyroabHuku (4 yaca). [lapannenorpamMm u ero coiictsa. IIpsaMoyronbHuk u
ero cBorcTBa. Pom6. KBanpart. Pemmenue 3anad nmo teme «HeThIpexyroabHUKI
Tema 4. KBaapatHble kopHH (S yacoB). PaninonanbHble U HppalnoHalbHble yncaa. KBagpaTHblil
KOpeHb M3 uyucina. HaxoxnaeHue npuOIMKEHHBIX 3HAYEHMH KBaJpaTHOTO KOpHsA. BHeceHue
MHOJKUTEJS 110/ 3HaK KOpHs. BbIHECEHNE MHOKUTEINS U3 — O] 3HAKa KOPHSIL.



Tema 5. Ilnomans (3 4yaca). Pemenue 3agau no teme «Ilnomans MHOroyrosibHUKOB». Teopema
[Tudaropa. Pemenne 3agau mo reme «Teopema [Tudaropar

Tema 6. KBaaparnubie ypaBHeHus1 (6 yacoB). Henonnbie kBajgpaTHbeie ypaBHeHUs. DopMyna
KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. PemeHue TEKCTOBBIX 3aJad C MOMOUIBIO
KBaJIpaTHbIX ypaBHEHUU. J[poOHO — palMOHaIbHBIE YpaBHEHMs. PelieHue TEeKCTOBBIX 3ajad ¢
MIOMOILIBIO PALIMOHATIBHBIX YPABHEHUMN.

Tema 7. Ilonodubie TpeyrojbHuku (3 4yaca). Pemenue 3amau no reme «lIpu3naku mogoOus
TPEYroJIbHUKOB».  [IpomopuuoHanbHble  OTPE3KM B HPSMOYIOJBHOM  TPEYIrOJbHHUKE.
CoOTHOIIIEHHE MEXK/y CTOPOHAMHU U YIJIAMU B MPSAMOYTOJIBHOM TPEYTOJbHUKE.

Tema 8. HepaBencrBa (2 yaca). YncioBble TPOMEXKYTKH. PerieHue TMHEHHBIX HEPABEHCTB U
UX CUCTEM.

Tema 9. Okpy:kHocTh (2 yaca). [leHTpanbHBIN W BOMCAHHBIA YIJIBI U UX CBOMCTBA (pelIeHUe
3aj1a4). BrincanHas u onucanHas OKpy>KHOCTb.

Tema 10. Ctenenn ¢ meJbIM nokasareseM (2 yaca).CteneHb ¢ OTpULIATEILHBIM MOKa3aTEIEM.
[IpeoOpazoBanue BrIpaKEHUN U BBIYUCICHNUE 3HAUCHUN BHIPAKCHUH.

Tema 11. O6061maroniee nopropenue (1 yac)

Conep:xanue yueOHOro Kypca 9 kiaacca
Tema 1. Yuciaa u Bbipakenus. I[lpeoOpazoBanue BbIpa:keHuii. CBOHCTBa CTENEHU C
HATYpaJIbHBIM W LENBIM Moka3aTtensimu. CBoiicTBa apru(PMETHUIECKOTO KBAJPATHOTO KOPHS.
CranpaptHbiil BuA yucia. GopMmysbl COKpam€éHHOro yMHoxeHus. [Ipuémbl pasnoxeHus Ha
MHOXHTENH. Beipaskenue nepemeHHoi u3 Gpopmysel. Haxoxxaenne 3HaueHHI IEPEMEHHOIA.

Tema 2. YpaBHenusi. Cucrembl ypaBHenuii. HepapencrBa. CriocoObl perieHus pa3aIudHbIX
ypaBHEHUH (TUHEHWHBIX, KBaJIPATHBIX U CBOJIMMBIX K HUM, TPOOHO-PAIIMOHATILHBIX H YPABHEHHI
BBICIIUX CTereHel). Pasnuynbie MeTOABI pelieHus cucTeM ypaBHEHUH (rpaduueckuii, MeToa
MOJICTAHOBKH, METOJT ClIokeHus1). [I[puMeHeHne crienaibHbIX MPUEMOBIIPU PEIICHUH CUCTEM
YpaBHEHUM.

CnocoObl pelieHus] pa3IuYHbIX HEPABEHCTB (YHCIIOBBIX, JUHEHHBIX, KBaJIPaTHBIX).
Meton unrepBanoB. O61acTh onpeneneHus BoipakeHus. CUCTEMbI HEPABEHCTB.

Tema 3. Tema 12. I'eomerpus. ['eomerpuueckue GopMmel Gurypsl u tena. TpeyrojabHUK.
YerbipexyroabHuk. OKpyx’HOCTb U KpyT. [Tnomanu minockux ¢puryp. KoopanHatel 1 BEKTOpPbI

Tema 4. @®ynkuun. OyHKIUM, UX CBoMcTBAa W rpaduku (JIMHEHHas, O0OpaTHO
IPONOPLMOHANIbHAS, KBaApaTuyHas u Jp.) «CuuThIBaHHE» CBOUCTB (DYHKIMH 1O €€ rpaduky.
AHanu3upoBaHue rpauKoB, ONHUCHIBAIOIIMX  3aBUCHUMOCTh  MEXKIY  BEIMUYMHAMU.
YcTaHOBIIEHUE COOTBETCTBUS MEXKAY rpauKOM (PYHKIIUH U € aHATUTHYECKUM 3a/laHHEM.

Tema 5. TekcroBble 3agayd. 3amauyd Ha NPOIEHTHL. 3aayd Ha <«JIBIDKCHHE», Ha
«KOHIICHTpAIIMIO», Ha «CMECH W CIUIaBbl», Ha «paboTy». 3amgayd TeOMETPUYECKOro
COZIepIKaHMSI.

Tema 6. YpaBHeHHUs1 1 HepaBeHCTBa ¢ mMoayJeM. Moaynp uucia, €ro reoMeTpUYeCKun
CMBICJI, OCHOBHBIE CBOMCTBA MOJYJI. Y PABHEHUs U HEPABEHCTBA, COACPIKAIIUE 3HAK MOJYJIA
U CIOCOOBI UX PELIeHUS.

Tema 7. YpaBHeHUSI M1 HEPABEHCTBA ¢ mapamMeTpom. JIMHelHbIe U KBaJgpaTHbIE YpPaBHEHUS
U HEpaBEHCTBA C MapaMeTpoM, crnocoObl ux pemeHus. llpumenenue Tteopemsl Buera.
PacnonoskeHne kopHel KBaJpaTHOTO ypaBHEHHUS OTHOCHUTEIBHO 3aJaHHBIX ToueK. CHUCTeMbI
JIMHEUHBIX YPABHEHUMN.



Tema 8. DjieMeHTBI CTATHCTHKH, KOMOMHATOPUKH, TEOPUH BepossiTHOCTH. KoMOnHaTOpHBIE
3aJjauu: epedop BapuaHTOB, IPABUIIO YMHOXKEeHU. Tabmuisl, Auarpammsl, rpagpuku. Cpeanue
pE3yJIbTaTOB U3MEPEHMH, CTATUCTUYECKUE XApAaKTEPUCTUKU:  MOJA, pa3Max, CpeaHe
apudmMeTnueckoe, MeauaHa psaga. Yacrora coObITHsI, BEpOSITHOCTb. [loacyeTr BEpOSTHOCTEH.
['eomeTpryeckast BEpOSATHOCTb.

Tema 9. O6o0marwinee nmoBropeHue. PemeHne 3aga4 M3 KOHTPOJIBHO- H3MEPUTEIBHBIX
Mmatepuanos 1 OI'D

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIMHU pe3ylbTaTaMU H3YYCHHUS MpeaMeTa sBIseTcs (OPMUPOBAHHE CIIEIYIOIIUX
YMEHUH M KayeCTB: HE3aBUCHUMOCTb M KPUTUYHOCTb MBIIUICHUS; BOJII U HACTOHYMBOCTH B
JIOCTUKEHUH LIETIH.
MeTanpeaMeTHBIM pPE3yJIbTaTOM H3YYEHHs Kypca sBIsieTcss (hopMUpOBaHME YHUBEPCAIBHBIX
yaeOnbIx aeiicteuit (VY ).
Pecynamuenvie YY/[: camocToATebHO 00OHApYKUBaTh U (OpMyIupoBaTh yueOHYIO IpodIeMy,
onpeaensTh ueiab Y J1; BbIABUraTh BEPCUH PELIEHUs TPOOIeMbl, 0CO3HABATh (U MHTEPIIPETUPOBATH
B cily4yae HEOOXOJIMMOCTH) KOHEYHBIH pe3y/lbTaT, BbIOMpPATh CPEICTBAa JOCTHIKEHHS LENIU U3
IPEUIOKEHHBIX, a TaKXKe HCKaTh HUX CaMOCTOSITENBbHO; COCTAaBJIATH (MHIMBUIYalIbHO WIIU B
rpymnIe) IiaH pemeHust npodaeMsl (BBIIIOJHEHUE MPOEKTa); padoTas Mo IJIaHy, CBEPATh CBOU
JEHCTBUS C LENbI0 U NPU HEOOXOAMMOCTH HCIPABIATH OMIMOKH CaMOCTOSTENBHO (B TOM UHCIE
KOPPEKTHPOBATH IUIaH); B IUAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIbHO BHIOPAHHbIE
KPUTEPHH OIICHKH.
Ilo3nasamensnvie YY/[: 1poBoANTH HAOIIOAECHUS U SKCIEPUMEHT MO PYKOBOJCTBOM YUMTEIS;
OCYIIECTBIISATh PACIIMPEHHBIA MOUCK MHPOPMAIMK C HUCIOJb30BaHUEM PECypcoB OMOIMOTEK U
WHTepHeTa; oCywecTBIATh BbIOOp HauOosee 3((EeKTUBHBIX CIIOCOOOB pelleHus 3axady B
3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHW; aHAIM3UpPOBaTh, CPAaBHHUBAThH, KJIACCU(ULUPOBATH U
00001m1aTh (aKkThl U ABJICHUS; JaBaTh ONpPEIEICHUS MTOHATHSM.
Kommynuxamuenvie YY/[: camMoCTOSTEIbHO OpPraHU30BBIBATH y4eOHOE B3aMMOJICHCTBHE B
rpymnme (onpeaensaTh oOIue e, J0roBapuBaThCs IPYr ¢ IPYrOM U T.J.); B TUCKYCCUU YMETb
BBIJIBUHYTh apTYMEHTHI M KOHTPAPTYMEHTHI; YYUTHCSI KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHUIO,
C JIOCTOMHCTBOM NpPU3HABaTh OMIMOOYHOCTH CBOErO MHEHHUS U KOPPEKTHPOBATh €ro; MOHUMAs
MO3UIHUIO IPYrOro, pa3anyaTh B €ro peun: MHEHHE (TOUKY 3pEHHUsI), 10Ka3aTeIbCTBO (ApTyMEHTHI),
(bakThl (TUMOTE3bI, aKCHOMBI, TEOPUH ).

IIpeaMeTHBIM pe3yJIbTATOM U3YyUCHHsI Kypca sBIsIeTCsl CQOPMUPOBAHHOCTh CIIEIYIOIIUX

YMEHUM.

IIpeameTrHass o0jacTh «Apupmeruka» BbIMOTHATE yCTHO apu(MeTHUYEeCKHE JEeHCTBUS:
CJIOKEHHE Y BBIUMTAHUE ABY3HAUHBIX YHCEN U AECATUYHBIX Ap0Oeii ¢ IByMs 3HAKaMHU, YMHOKEHHE
OJTHO3HAYHBIX YHCEJI, OJJHO3HAYHOTO Ha JIBY3HAYHOE YUCIIO, AECATUYHON ApOOH ¢ IBYMS 3HAKAMU
Ha OJTHO3HAYHOE YHCJIO; MEePEXOAUTh OT OJHOU (POPMBI 3aIUCH YKCeN K APYroi, IpeacTaBisTh
JECATUYHYIO JpoOb B BUJEe OOBIKHOBEHHOH M B MPOCTEHINNX CIIyyasiX OOBIKHOBEHHYIO B BHJIE
JECSITUYHOM, MPOLIEHTHl — B BHJE ApoOU U OpoOb — B BHJE MPOLEHTOB; HAXOAWUTh 3HAUEHUE
YUCJIOBBIX BBIPAKEHUH, COAEP)KAIIMX IeNible YHhcia M JAECATHYHBIE JpOOU; OKPYIJIATH LeNble
Yyhclla U JEeCATUYHbIE JpOOU, BBIMOJHATH OIEHKY YHCJIOBBIX BBIPAKEHU; MOJIb30BATHCS
OCHOBHBIMHM €JMHHMLIAMH JUIMHBI, MacChl, BpEMEHHU, CKOPOCTH, IUIOIIAAH, 00beMa; MepeBOIUTH
OJIHU €IMHUIIBI U3MEPEHUs B APYIHe; pellaTh TEKCTOBbIC 3aJjauy, BKIOYAs 3aJjauu, CBSI3aHHBIE C
IpoOsSMU U MTPOLICHTAMHU.
HUcnonb3oBaTh npuodpeTeHHbIE 3HAHUS B NMPAKTHYECKOH J1eSITeJJbHOCTH U NMOBCEIHEBHOM
JKU3HU JJIS1: PELICHUS HECIOXKHBIX MTPAKTUYECKUX PACUETHBIX 3a]a4, B TOM YHUCIIE C



HCIIOJIb3OBAHUCM TIpU HGOGXO[[I/IMOCTI/I CIIPaBOYHBIX MAaTCpHUAJIOB, KaJbKYJIISITOPA, yCTHOﬁ
INPUKUJIKM U OLEHKH pe3ysbTaTa BBIYMCICHUMN; IPOBEPKHU pe3yjIbTaTa BBIYUCICHUN; MPOBEPKU
pe3yiibTaTa BBIYUCIICHUA C UCIIOJIBb30BAHUCM PA3JIMYHBIX TPUEMOB; HHTCPIIPECTAUN PC3YJILTATOB
pELIeHMs 3a/1a4 C YYETOM OTPaHUYEHUH, CBSI3aHHBIX C PEAJIbHBIMU CBOMCTBAMU pACCMaTPUBAEMBbIX
MIPOLECCOB U SIBJICHUM.

IIpenmernas o6aactb «AJredopa» [lepeBoauTh ycnoBUs 3aa4d Ha MAaT€MaTUYECKUH S3bIK;
MCIIOJIb30BaTh METO/IbI PabOTHI C MPOCTEUITMMHI MaTEMAaTUYECKUMU MOJCIISIMU; OCYILECTBIISTH B
BBIpQXCHUSX U (OpMylIax YHCIOBBIE TIOJCTAHOBKHM ¥  BBIMOJIHATE COOTBETCTBYIOIINE
BBIUKCIICHMS]; N300pakaTh 4Kclia TOYKAMU Ha KOOPAMHATHOM JIyde; ONPENENSITh KOOPIWHATHI
TOYKH HAa KOOPJIUHATHON MIPSIMOM; COCTABISATh OYKBEHHBIE BBRIPAKCHUS U (DOPMYITBI TIO YCIIOBUSM
3aJa4; OCYILIECTBJISATh B BBIPAKEHUAX M (POpMysnax YHCIOBBIE MOJCTAHOBKU W BBIMOIHSITH
COOTBETCTBYIOIIME BBIYMCIICHUS, pEMIaTh TEKCTOBBIC 3a7aud alreOpaudecKuM METOJIOM.
Hcnonb3oBath npuodpeTeHHble 3HAHMS W YMEHHSI B NPAKTHYECKOH 1esiTeIbHOCTH M
MOBCETHEBHOM KM3HU UISA: BBIMOJTHCHHSI pacueToB 1o (opmMmyram, cocTaBieHHS (Hopmy,
BBIPAXKAIONINX 3aBUCUMOCTH MEXIY PeaJbHbIMU BETUYUMHAMHU.

IIpenmernas obaactb «I'eomerpus» [lonb30BaThCA r€OMETPUUECKUM SI3BIKOM JUJISI OMHCAHUS
MPEIMETOB OKPYKAIOIIET0 MHpa; PACIO3HABATh T'€OMETpHUYECKHE (HUTYpBI, pa3iudaTh HUX
B3aMMHOE PACIOJIOKEHHUE; paclio3HaBaTh Ha YepPTekKax, MOJEAX M B OKpYXarolleil 00cTaHOBKE
OCHOBHBIE TPOCTPAHCTBEHHBIC TeJa;, B MPOCTEHINMX CiIy4dasX CTPOUTh Pa3BEPTKHU
MPOCTPAHCTBEHHBIX  TEJN;, BBIYUCIATH  IUIOMIA[IM, TEPUMETPHI, OO0BEMBI MPOCTEHIINX
reomerpuueckux Quryp (ten) mo dopmynam. HMcenosb3oBath NpuoOOpeTeHHbIE 3HAHUS B
NMPAKTHYECKO /1eATEeJHLHOCTH M TMOBCEJHEBHON JKU3HM JUIS: PEUICHHUS HECIIOKHBIX
TEOMETPUUYECKHX 3aJ1a4, CBA3aHHBIX C HAXO0XKJIEHUEM T€OMETPUUYECKUX BEJIMUUH (MCTIONB3Ys MPH
HEOOXOJUMOCTH CIIPABOYHUKHA U TEXHHUYECKHE CPE/ICTBA); MOCTPOCHUN Te€OMETPHYECKHUMHU
WHCTPYMEHTAMH (JIMHEWKA, YTOJbHUK, ITUPKYIIb, TPAHCTIOPTHUD).

TpedoBanus K yPOBHIO NOATOTOBKH 00y4YaI0IIMXCSl JJIEKTHBHBIX KypPCOB
B pesynbpraTe n3ydeHuss MaTeMaTHKN YYE€HUK JOKEH 3HATh/TOHUMATD:

M CYIICCTBO IIOHATUA MATEMATHYCCKOIO  J0Ka3aTCJIbCTBA, MPUBOAUTL IMIPUMCPLI
JA0Ka3aTCJIbCTB,

® CYILICCTBO IIOHATHUS aJITOPUTMA, IPUBOAWUTE ITPUMCPHBI AJITOPUTMOB;

® KaK HUCIIOJIb3YIOTCS MAaTECMAaTUYCCKHEC (I)OpMYJ'ILI, YpaBHCHHUA U HCPABCHCTBA; IPUMCEPHL
X IPUMCHCHUS JJIA pCHICHUA MaTEMATUYCCKUX U ITPAKTUYCCKUX 3aaa4;

® Kak MAaTeMaTU4YCCKU OIPCACIICHHBLIC (1)YHKHI/II/I MOr'yT OIIKMCbIBATh PCAJIBHBIC
3aBUCUMOCTH,; IPUBOJUTH IMIPUMEPHLI TAKOT'O OITMCAHUSA;

® KakK HOTpC6HOCTI/I MPAaKTUKH NPUBCIIA MATCMATHYCCKYIO HAYKY K HGO6XOI[I/IMOCTI/I
pacinpCHUA MMOHATHA YUCIaA,

® BCpO}ITHOCTHHﬁ XapaKTCp MHOI'UX 3aKOHOMepHOCTCﬁ OKpYXKaromero Mupa, ImpuMephbl
CTaTUCTHYCCKHX 3aKOHOMepHOCTeI>'I " BBIBOJOB,

® KaKuM 06pa30M TeoOMCTpHA BO3HUKIIA U3 IMMPAKTUYCCKUX 3aaa4 3CMIICMCPUA; IPUMEPLI

TCOMETPHUICCKUX 00BEKTOB U yTBep)K}IeHI/Iﬁ 0 HUX, BAXKHBIX JJId ITPAKTHKH,

* CMBICII HJI€aJU3allMK, MO3BOJISIONIEH pellaTh 337auyd peajbHON JEHCTBUTEIBLHOCTH
MaTeMaTHYECKUMU METOJaMHU, IPUMEPHI OMHUOOK, BOHUKAIOIIUX TIPU HJICATH3AITIH.
AJITEBPA
Y4eHUK HAYYUTCH:

e  COCTaBIIATH OyKBEHHBIEC BHIPAKEHUS U (OPMYIIBI 110 YCIOBHSM 33/1a4, OCYILIECTBIATh

MOJICTAHOBKY OZHOTO BBIPXKEHUS B JPYroe, OCYUIECTBIATh B BBIPAKCHUAX U (HOpPMYIIax



YHCJIOBBIE IIOJCTAHOBKU W BBIIIOJIHATH COOTBETCTBYIOIIUE BBIYMCIICHUS, BBIPAKATH W3
(GopMyI OJTHU NIEPEMEHHBIE YePEe3 OCTAJIbHBIC,

BBIIIOJHATh OCHOBHBIE JEWCTBHSI CO CTENEHSIMM C LENbIMU IIOKa3aTeNsIMH, C
MHOTI'OWJIEHAMH U C ajlreOpandyecKuMu JIpoOsIMU; BBINOIHATh Pa3I0KEHUE MHOTOUYJIEHOB
Ha MHOXUTENM; BBIIOJHATH TOXKIECTBEHHBbIE IpPEoOpa3oBaHMsl  pallMOHAIbHBIX
BBIPAKCHMI;

IPUMEHATh CBOMCTBA apu(METHUECKUX KBaJPATHBIX KOPHEH Ul BBIYMCICHUS 3HAUYCHUN
U peo0pa30BaHMid YUCIOBBIX BBIPAKEHHH, COJCPKALINX KBapaTHbIC KOPHH;

pelaTh JMHEMHBIE, KBaIPATHBIEC YPABHEHUS U PAllMOHAIIbHBIC YPABHEHHUS, CBOASIINECS K
HUM, CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUI U HECIIOKHBIE HETMHEWHBIE CUCTEMBI;

pelaTh JIMHEHHBIE U KBAaIPATHHIC HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CHCTEMBI;
pelaTh TEKCTOBbIE 33Jjaul alre0panyeckuM METOAO0M, HHTEPIPETUPOBATh MOJyYEHHBIH
pe3yabTatT, MPOBOAUTH OTOOP PEIICHHA, HCXOI U3 (POPMYTHUPOBKH 33/1a4H;
pacrio3HaBaTh apU(PMETUYECKME U TI'E€OMETPUYECKHE IPOrPecCUr; pelaTh 3ahayd C
nprMeHeHHeM (OPMYIIbI OOIIETO YieHa U CYMMBI HECKOJIBKUX MEPBHIX WICHOB;
HaXOJuTh 3Ha4YeHHUsd (QYHKUUH, 3agaHHON (opmyiol, Tabmuuei, rpapuxkoMm mo ee
apryMEHTY; HaXOJHUTh 3HaUCHHE apryMEHTa 110 3HAYCHHUIO (DYHKIIMH, 33JaHHON TpapuKoM
WK TaOJIULIEN;

OTIpeNieNATh CBOMCTBA (PYHKIIMM O ee rpaduKy; IPUMEHATh rpaduyecKkue npecTaBIeHUs
IIPY PELICHNUN YPaBHEHUM, CHCTEM, HEPABEHCTB;

ONMCHIBATh CBOWCTBA U3yUEHHBIX (PYHKIIHH, CTPOUTH UX TpapUKU.

Hcnoab3oBaTh l'[pHOﬁpETeHHLIe 3HAHU U YMEHUSI B HpaKTH‘leCKOﬁ JACATCJIBHOCTH M
NMOBCETHEBHOM KM3HHU JIJIS:

BBIMIOJIHEHUSI  pacueToB 1Mo (Gopmynam, cocTaBieHUs (OpMYJ,  BBIPAKAIOIIUX
3aBUCHUMOCTH MEXJYy pEalbHbIMM BEJIUYMHAMU; HAXOXKACHUS HYXKHOU (opmynsl B
CIIPaBOYHBIX MaTepHaax;

MOJIEJIMPOBAaHUM TPAKTUYECKUX CUTyallull M HCCIEJOBAaHUM ITOCTPOCHHBIX MOJEIEH ¢
MCIIOJIb30BaHUEM armapaTa anreOpsl;

ONMCAHUSA 3aBUCUMOCTEH MEXIy (U3MUECKUMH BEIMUYMHAMU COOTBETCTBYIOIIMMHU
dbopMynaMu IpU UCCIIETOBAHUH HECTOXKHBIX IPAKTUUECKUX CUTYAIHii;

MHTEPIIPETalNU IpaUKOB peaabHbIX 3aBUCUMOCTEN MEXKTy BETHUNHAMHU.
I'EOMETPUA
Y4eHuK HAYy4YUTCH:

MOJIb30BATHCS S3BIKOM '€OMETPHUH JIJISl OMMCAHUS IPEAMETOB OKPY>KAOIIEro MUPA;
pacro3HaBaTh FeOMeTpHUYECKUE (PUTYPBI, PA3INYaTh UX B3aUMHOE PACIIONIOKEHHE;
n300paxaTh reOMETpUUECKHe (PUTYphI; BHITOIHATD YEPTEXKH 110 YCIOBHIO 3a7a4;
OCYIIECTBIISATH IpeoOpazoBaHust GuUryp;

pacrio3HaBaTh Ha YepTeXkax, MOAEISAX U B OKpY)Karollel 00CTaHOBKE OCHOBHbBIE
IPOCTPaHCTBEHHBIE TeJa, N300pakaTh UX;

B IIPOCTEUIINX CIIy4asiX CTPOUTH CEUECHHUsI U PA3BEPTKU IPOCTPAHCTBEHHBIX TEII;



MPOBOAMTH ONEpallMy HaJ BEKTOPAMU, BBIYUCIATH UIMHY U KOOPAMHATHI BEKTOPA, Yroj
MEX1y BEKTOpaMH;

BBIYHCIIATh 3HAYEHUS T'€OMETPUUECKUX BEIMYMH (JJIMH, YIJIOB, IUIOIIAa/AeH, 00BEMOB), B
TOoM umcie: 11 yrioB oT 0 1o 180° onpenensaTh 3HAaYSHHS] TPUTOHOMETPHUYECKUX (DYHKITHI
0 33IaHHBIM 3HAYEHHSIM YTJIOB; HAXOAUTh 3HAUEHUS TPUTOHOMETPHUUECKUX (PYHKUIUN 110
3HAYEHUIO OJHOW M3 HHUX, HAXOJIUTh CTOPOHBI, YIJIbI U IUIOMIAAUTPEYTOJbHUKOB, JJIUHBI
JIOMaHBIX, JYT OKPY)XHOCTH, IUIOMIaJed OCHOBHBIX T€OMETPUYECKUX (GUTYp U (QUTyp,
COCTaBJICHHBIX U3 HUX;

pelaTh reOMETPUIECKHE 3a/1a4H, OMMUPAsCh Ha N3y4YeHHBIC CBOMCTBA (DUTYP U OTHOIICHUIN
MEXIYy HUMH, T[PUMEHSS JIONOJHUTENbHBIE TIOCTPOCHUS, aiureOpandyeckuii U
TPUTOHOMETPHUECKUI anmnapar, uaeu CUMMETPUN;

MIPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKICHHS TIPU PEIICHUM 3aJ]a4, HCIOJb3Yys H3BECTHBIC
TEeOpeMbl, 00HAPYKUBasi BOZMOXKHOCTH JIJISl X MCIIOIb30BaHMUS;

pemarTh NpocTeiiine IIaHuMETPUUECKUE 3a]jaul B IPOCTPAHCTBE.

Hcnoab3oBaTh npnoﬁpeTeHm,le SHAHUA U YMEHHUSA B HpaKTquCKOﬁ HECATCJIBbHOCTH U
NMOBCEAHEBHOM KM3HHU JJIA:

OINMCAHUS PEATIbHBIX CUTYallUil Ha sI3bIKE T€OMETPUU;

pacyeToB, BKJIIOYAIOIIUX IPOCTEHIINE TPUTOHOMETpUYECKUE (POPMYJIBI;

peLIeHHs TEOMETPUUECKUX 3aj]ay C UCII0JIb30BAHUEM TPUTOHOMETPUHU

pelIeHNs MPAaKTUYECKUX 3a/lad, CBSA3aHHBIX C HAXOXJACHUEM NeOMETPUYECKUX BEIHYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUUYECKHE CPE/ICTBA);

MOCTPOCHUNH TIEOMETPUYECKUMU HWHCTPYMEHTaMH (JIMHEHKa, YroJbHUK, LHUPKYIb,

TPaHCIIOPTHUP.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnyeckoe njaHupoBanue B S kjaacce (34 yaca)

Ne Tema ypoka Koa-
YPOKa BO
4acoB
1 Harypanenble uncna. CpaBHEHHE HAaTypalbHbIX uncen. Bee nelictBus ¢ lu.
HaTypaJIbHBIMH YHCJIaMH.
2 Pemenne 3a1ay Ha IBM>KEHHE T10 PEKE. lu.
3-4 Yucnosble 1 OyKBEHHbIE BbIpaxeHHs. bykBeHHas 3amuch CBONCTB 3u.
YHCEeNl: IEPEMECTUTEIBHOT0, COUETATENBHOTO, PACIPEEIIUTEIBHOTO.
5-7 Pemienue ypaBHeHuUi. 24,
8-9 Peuienue 3a1au ¢ moMONIbI0 YpaBHEHUH. 24,
10-11 | YnpoueHne Belpa)keHUH. 24,
12-15 | O6sikHOBEHHBIE podu. Bee nerictBust ¢ npodsmu. CnoxeHnue u 3y,
BBIUNTAHUE CMEUIaHHBIX YUCEJI C OIMHAKOBBIMHU 3HAMEHATEIISIMHU.
Bpruntanne CMEIaHHBIX YHCEN ¢ OMUHAKOBBIMH 3HAMEHATEIISIMH.




16-17 | KoopauHaTtHas mpsiMas. 24,
18-21 | Hdecstuunsie apoou. CpaBHEHHE ACCATUIHBIX ApooOeit. CroxkeHue u 34,
BBIYMTAHUE JIECATUYHBIX IPOOEH.
22-23 | 3aKOHBI CJIOKEHUS: IEPEMECTUTENBHBIN U COUETaTENbHBIM. 24,
PanmonanbsHbie ciocoObl BEIYUCIICHUS.
24-25 | YMHOXEHHE NECATUUHBIX TpOOCH. 24,
26 PacnipenenuTenbHblif 3aKOH JIJ151 CIIOKEHUS U YMHOXKEHHUS. Y MHOXKEHUE lu.
Ha 10, 100, 1000, ... YMmuoxenne Ha 0,1; 0,01; 0,001;
27 Jenenue necatnanabix npoodeit. lemenue na 10, 100, 1000, ... [enenue lu.
ga 0,1; 0,01; 0,001;
28-30 | Bce npeiictBus ¢ gecaTuyHbIMU ApoOsimu. Bee nelictBus ¢ necatuyHbiMu | 34.
Ipo0siMu (YCTHBIH CUET).
31-32 | IlpouenTtsl. HaxoxxaeHue npoueHTa ot yucia. 24,
33-34 | HaxoskJieHH€e Ynclia MO ero MpoleHTaM. Y poK 3aHUMAaTeIbHbIX 3a/1a4. 24,
TemaTnueckoe njannposanme B 6 kiacce (34 yacoA)
Ne Tema ypoka Koa-
ypoKa BO
4acoB
1 Jenurenn n KpaTHbIE. lu.
2 [Tpusnaku nenumocty Ha 5,2,10. lu.
3 [Ipuznaku genumoctu Ha 3.9. 4.
4 Pa3noxeHue Ha IpOCThIE MHOKUTEIH. lu.
5 HOJ/I u HOK. lu.
6 CoxkpaiieHue apooei. lu.
7 [IpuBenenue apodu Kk 00IIEMy 3HAMEHATEIIO. lu.
8 CrnosxeHue 1 BIYMTaHUE Ipo0el ¢ pa3HbIMHU 3HAMEHATEISIMH. lu.
9 Cl0)KeHHE Y BBIYMTAHNE CMEIIAHHBIX YHCEIL. l4.
10 YMuoxenue apooeit. Haxoxaenne npodu oT uucia. 4.
11 [IpuMeHeHne pacipeIeTuTENIBHOTO CBOWCTBA YMHOKECHHS. lu.
12 Pemenue ynpaxHeHuii 1o reme «Y MHOXEHHUE APOOCii» lu.
13 Henenue npobeii. HaxoxxmeHnue yucia mno ero apoom. 1u.




14-15 | JIpoGHbIe BBIpaKEeHUS. 24,
16 OTHOILLIEHUS, TPOIOPIIKH. lu.
17 [Ipsimast 1 oOpaTHast TPOIIOPIIUOHAIBHOCTb. lu.
18 Macmma6. JlyinHa OKpy>XKHOCTH U TUIOIIAAbL Kpyra lu.
19 Pemenne ynpaxuenuii no reme «OTHOIIEHUS U IPOIOPLIUK lu.
20 IIpoTHBOMOIOKHBIE YHCIIA. lu.
21 Mopnynb uncna CpaBHEHUE YUCEIL. lu.
22 CrnosxeHue yucen ¢ IOMOIIbIO KOOpAMHATHON npsiMoi. ClioxeHue lu.
OTPULATENIbHBIX YHCET.
23-24 | CnoxeHue 1 BBIYUTAHUE YHCEN C Pa3HBIMU 3HAKAMHU. 24,
25 YMHOXEHHUE U IeJICHNE OTPULIATEIbHBIX YUCEL. lu.
26 PauuonaneHble yncia. lu.
27 CBolicTBa IEUCTBUM C pallMOHAIBHBIMHU YU CIIaAMHU. 4.
28 PackpbiTe cKOOOK. lu.
29 Koaddumment. [TogobHbIe ciaraemele. lu.
30 Pemenue ypaBHeHU. lu.
31 IlepnieHAUKyISApHBIE U APAIUICIIbHBIE IIPSIMBIE. lu.
32-33 | KoopauHaTHas IIIOCKOCTb. 24,
34 Cron6uareie nuarpammel. ['paduku. Ypok-urpa «3aHuMaTenbHbIe lu.
3a71a4n»
Temarnueckoe manuposanue B 7 kiaacce (34 4yacon)
Ne Tema ypoka Koa-
YpoOKa BO
4acoB
1 IToBTOpeHue. Bce neicTBUs € MONOKUTEIBHBIMUA U OTPULIATEIbHBIMU lu.
YHUCJIaMHU.
2 [ToBTOpenue. PackpsiTue ckoOok. Pemenne ypaBHeHH METOI0M lu.
IIepeHoca cjaaraéMblIX U3 OJIHOM 4acTH B
APYTYIO.
3 UucnoBble BRIpAXKEHUS U BBIPAXKEHUS C lu.
MePEeMEHHBIMH.
4 CBoiicTBa 1eliCTBUN HAX 4.




YHUCJIaMHU.

5 JIuneitHoe ypaBHEHUE C OJTHOM lu.
MepEMEHHOI.
Pemenue 3amad ¢ moMoUIp0 ypaBHEHHUI HA YACTH. lu.
Pemenue 3a1a4d ¢ moMoUIb0 ypaBHEHH HA JABUKEHHE. lu.

8 Cpennee apudmMeTHdyecKoe, pazmax, Moja, 14
MeuaHa.

9 Brruncnenve 3HaueHui lu.
byHKINN.

10 [leprieHaAuKyISIpHBIE lu.
npsiMbIE.

11 [Toctpoenue rpaduka TMHEHHON lu.
(GYHKIMH.

12 YMHOKEHUE U JIETICHUE lu.
CTETICHEH.

13 Bossenenue B cTeneHb IPOU3BEICHUS U lu
CTEIEHHU.

14 YMHOKEHME OAHOWICHOB. Bo3BeneHue oqHOUIIEHA B lu.
CTEIEHb.

15 CloKeHHE ¥ BEIYMTAHUE 14
MHOT'OUWJIECHOB.

16 YMHOXEHHEe 0THOWICHA Ha lu.
MHOT'OUJIEH.

17 Brinecenne o0111ero MHOKUTENS 32 lu.
CKOOKH.

18 YMHOkKEHNE MHOTOWIEH Ha lu.
MHOTOYJICH.

19 PasnokeHne MHOTOUYIEHa HA MHOXKHUTENHU CIIOCOO0M lu.
TPYIIIUPOBKH.

20 BosBenenue B kBaapaT v B KyO CYMMBI U pa3HOCTH JIBYX lu.
BBIPKECHHII.

21 IIpn3Haku paBeHCTBa lu.
TPEYTOJIbHUKOB

22 Paznoxxenne Ha MHOKHUTEIHU C IIOMOIIBIO0 (POPMYIT KBaapaTa CyMMbI U lu.
KBaJpaTa pa3HOCTH.

23 Menauanbl, OUCCEKTPUCHI 1 BBICOTHI 4.
TPEYTOJIbHHKA.

24 YMHOXKEHNE Pa3HOCTH JIBYX BBIPAKEHUI HA UX lu.
CyMMY.

25 PaznoxxeHue pa3HOCTH KBaJIpaTOB HA l4.
MHOHUTEIH.

26 [Ipu3Haky napamienbHOCTH ABYX lu.
MPSIMBIX.

27 Pa3znoxenne Ha MHOXKUTENIM CYMMBI U Pa3HOCTH lu
KyOOB.

28 Pemenue 3agau Ha pa3noKeHUE HA MHOKUTEIIH. 1a.

29 [IpumMeHeHne pa3TuIHBIX CIIOCOOOB JIJIsl PA3I0KEHUSI HA MHOKHUTEITH. lu.

30 ['paduix TUHEHHOTO YpaBHEHHS C IBYMS 14




NEPCMCHHBIMU.

31 CucreMbl TMHENHBIX YPaBHEHUN C BYMs 14
HEePEMEHHBIMH.
32 CooTHOIIEHNS MEX/1y CTOPOHAMU U yIJIaMH lu
TPEyroJbHUKA.
33 [IpsamoyroyibHbBIE 14
TPEYrOJIbHUKHU.
34 [TocTpoenue TpeyrojibHUKA MO TPEM dJieMeHTaM.  Perienue 3a1a4d Ha 14
IIOCTPOEHHUE
Temarnyeckoe miiannposanue B 8 kiaacce (34 yacoA)
No Koax-
ypoKa Tema ypoka BO
4acoB
1 JelicTBus ¢ MHOTOWICHAMMU. 1
@DopMyJIbl COKPALIEHHOTO YMHOXEHHUSI. !
3 PaznoxeHne MHOTO4JIEHOB Ha MHOXKHTEIIH. 1
4 OcHoBHOe cBOMCTBO ipobu. CokpailieHne apooei. 1
5 ToxiecTBeHHOE TPeoOpa30BaHNE BHIPAKCHUIA. 1
6 Apudmerndeckue 1eHCTBUS C TPOOSIMHU. 1
7 [TapannenorpaMm u €ro CBOMCTBA. 1
8 IIpAMOYTOJIBHUK U €r0 CBOMCTBA 1
9 Pom6. KBanpar 1
10 Pemenne 3amau no remMe «HeTpIpexXyronbHUKI 1
11 PanyonaneHbIE M HppalMOHAJIBHBIC YHCIIA 1
12 KBaapaTHbIN KOPEHb U3 YHCIIA 1
13 Haxoxaenne npuOIMKeHHbIX 3HaYEHUHM KBaIpaTHOT'O KOPHS 1
14 Brecenne MHOXKUTEIIA IO 3HAK KOPHS 1
15 BbelHECeHHEe MHOXKUTEINS U3 — I10J] 3HaKa KOPHS 1
16 Pemenue 3ama4 mo teme «lInomans MHOrOyroJibHUKOBY» 1
17 Teopema [Tudaropa 1
18 Pemenue 3anau no teme «Teopema ITudaropar 1
19 Henomnnelie kBagpaTHbIe YpaBHEHUS 1
20 dopMyna KOpHEH KBaJAPaTHOIO YpaBHEHUS 1
21 Teopema Buera 1
2 Pemenne TEKCTOBBIX 33/1a1 C NOMOLIBIO KBa/IPATHBIX 1
ypaBHEHUH
23 Jpo6HO — panioHalIbHbIE YpaBHEHUS 1




4 Perienne TeKCTOBBIX 3a7jay ¢ IOMOIIBIO PALIMIOHAIBHBIX
ypaBHEHUU
75 Pemenue 3anau no teme «lIpusnaku nogodus
TPEYTOJIbHUKOBY
26 [IpornopiiroHalbHBIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE
27 CooTHolIeHNEe MEX /1y CTOPOHAMH U yIJIaMU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
28 HucnoBbie TPOMEKYTKH
29 PemreHne MMHENHBIX HEPABEHCTB U UX CUCTEM
30 IlenTpasibHBIN ¥ BIMCAHHBIN YIJIBI U UX CBOMCTBA (pEIIEHUE
3a/1a4)
31 Briucannas u onycanHasi OKpY>KHOCTb
32 Crenenb ¢ OTpULIATENBHBIM [1I0Ka3aTEIEM
33 IIpeoOpa3oBaHue BbIpaKEHUI U BBIYMCICHUE 3HAUCHUI
BBIPAKEHU I
34 Pemenue 3amannii KM 3a kypc 8 kiacca
TemaTnueckoe njanupoBanue B 9 kiaacce (34 yaca)
Ne yponca| Tema ypoka Koa-B
4yacos
1 JleticTBus ¢ OOBIKHOBEHHBIMH 1 4.
JEeCATUYHBIMU IPOOSIMU
2 JlelicTBus ¢ anredpandeckuMu ApoOsIMU l4.
3 JleiicTBus ¢ anreOpandyecKuMu IpoosiMu l4.
4 CucremMbl TUHENHBIX ypaBHEHUM. JIMHENHbIE lu.
YPaBHEHUS U HEPABEHCTBA
5 KBanpaTHble ypaBHEHMs 1 HEPAaBEHCTBA. lu.
PanmonaneHble HepaBeHCTBA
6 Pemenue 3anay no teme « Bexkropei» lu.
7 CucreMsl ypaBHEHUN lu.
8 [IpuMeHeHne criennaNbHBIX IPUEMOB lu.
pELIEHUs] CUCTEM YPaBHEHUI
9 KoopanHatel 1 BEKTOPBL. lu.
10 TpeyronbHHUK. lu.
11 YeThIpeXyrojbHUK . l4.
12 OKpy’KHOCTb U KpYT. L.
13 [Tnomany miockux Guryp lu.
14 JIvneitnas QyHKIUS l4.
15 KBanpatnunas QyHKIus lu.
16 OO6patHO TIponopIMOHAIbHAS (PYHKITUS l4.
YcTaHoBIE€HUE COOTBETCTBUS MEKIY 1.
17 rpadukoM GYHKIMU U €€ aHATUTHIECKUM




3aJaHUCM.

18 3a/1a4u Ha [IPOLICHTHI. l4.
19 3agaun Ha «IBIDKEHHE) lu.
20 3amaun Ha «paboTy». l4.
3aaun Ha «KOHIEHTPALIUIOY», «CMECH U l4.
21 CILJIaBBI»,
22 3aa4u reOMETPUUECKOTO COJICPKAHUS. lu.
VYpaBHEHUs U HEPABEHCTBA, COJIEp KAIlNe lu.
23 3HAaK MOZYJISI U CIIOCOOBI UX PEIICHHUS.
VYpaBHEHUS U HEPABEHCTBA, COJIEPIKALIUE lu.
24 3HAaK MOJYJISl M CIIOCOOBI X PELICHMUS.
JInHeliHbIE U KBaJApAaTHBIE YPABHEHUS U l4.
HEPABEHCTBA, CIIOCOOBI UX
25 penieHust
26 [TpumMeneHue TeopemMbl Buera. l4.
KomOunaropusie 3agaun. Tabnuibl, lua.
27 TUarpamMmmbl, TpaduKu
Mopna, pa3max, cpenHee apudmMeTndeckoe, I4.
28 MeauaHa psiaa
29 BeposrtHocTh lu.
Pewienue 3anau U3 KOHTPOIBHO lu.
30 M3MEpPUTEIbHBIX MaTepuanos s OI'D
Pemenue 3aga4 u3 KOHTPOIBHO lua.
31 M3MEPUTENBHBIX MaTepuanos aius OI'D
Pemenue 3aga4 u3 KOHTPOJIBHO 14.
32 U3MEpUTENbHBIX MaTepuanoB ais OI'D
Pemenue 3aga4 u3 KOHTPOIBLHO 14.
33 U3MEpUTENIbHBIX MaTepuanoB ais OI'D
Pemenue 3axa4 U3 KOHTPOIBHO- l4.
34 M3MEPUTENBHBIX MaTepuanos aius OI'D
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