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MosAcHUTenbHan 3anUcKa

Pabouas nporpamma gaHHOTO y4eOHOTO Kypca BHEYPOUHOU JISSITENBHOCTH pa3paboTaHa B

COOTBETCTBUH C TPEOOBAHUSAMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O06 obpa3zosanuu B Poccuiickoit ®denepanumny;

o mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O06 yTBepxkacHIU PeaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00111eT0 00pa30BaHus»;

e MeToanuecKrX peKOMEH AU 110 UCTIOIH30BAHUIO U BKIIFOUEHUIO B COJIEPKaHKE TTpoIecca
00yueHus ¥ BOCIIUTaHMsI FOCyIapCTBEHHBIX CUMBOIIOB Poccuiickoit denepanuu,
HaMpaBJICHHBIX MHCEMOM MuHIpocBemieHust ot 15.04.2022 Ne CK-295/06;

e MeToaMUeCKUX pEKOMEHIAIMN IO YTOUYHEHUIO OHATHS U COJIEPKaHUSI BHEYPOUHOU
JESITETFHOCTH B paMKaXx peaju3aiiii OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOrPaMM, B TOM
YHUCJI€ B YaCTH MPOEKTHOM JICITEIbHOCTH, HAITPABJICHHBIX MUChbMOM MHUHOOpHAYKH OT
18.08.2017 Ne 09-1672;

e Crpareruu pazputus BocnuTanus B Poccutickoit @enepannn Ha nepuoa a0 2025 roxa,
YTBEpKAeHHOU pacniopsikeHneM [IpaBurenscrBa ot 29.05.2015 Ne 996-p;

o C(II2.4.3648-20;

e CanlluH 1.2.3685-21;

e OCHOBHOM oOpa3zoBarenpHOM mporpaMmMbel OO0 MKOY OOIII Ne29,

YTBEPKIECHHOM mpuka3zom ot 31.08.2022 Ne 1.



Pa3nen 1. Copep:xanmne Kypca

«IIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusa» OTpadoTKa 3a1au Ne 1-5 KM OI'D.

TabnuyHoe u rpaduyeckoe MHpeAcCTaBICHUWE MAHHBIX, MJIAH W CXEMa, W3BJICYEHUE HYKHOMU
nHpopmanuu. I3MeHYnBOCTh IPH M3MEpeHusX. Pemaromue npasuia. 3aKOHOMEPHOCTH B U3MEHUUBBIX
BeIMYMHAX. Beruncnenus u npeoOpa3oBaHue BeauuuH. VccnenoBanue NpocTeHMX MaTeMaTHYeCKUX
MOZEIEN.

«Bbruuciaenus u npeodpasoanus». Orpadotka 3a1ay Ne 6 KUM OI'D.

/Jeiicmeus ¢ HamypanbHbLMU YUCTAMU

CnoxxeHWe W BBIYMTAHUE, KOMIIOHEHTHI CJIOKCHHS W BBIYUTAHHS, CBSI3b MEXKIy HUMH,
HaX0XJCHUEe CYMMbl W DPAa3HOCTH, M3MEHEHHE CyMMBI M PA3HOCTH TPH HM3MEHCHHH KOMIIOHCHTOB
CJIOKEHHSI ¥ BRIYUTAHUS.

YMHOKEHUE U JIeJICHHE, KOMITIOHCHTHI YMHOKEHUS U JICJICHHS, CBSI3b MEXKTy HUMHU, YMHOKCHHE
U CJIOKEHHUE B CTOJIOWK, JCJICHUE YrOJIKOM, ITPOBEPKa Pe3yibTaTa ¢ IOMOIIBIO MPUKUAKH U 0OPaTHOTO
JEUCTBUA.

Yucnosvie sviparrcenus

UucoBoe BEIpAKEHUE B €T0 3HAYCHHE, MTOPSIIOK BBITIOTHCHHUSI JICHCTBUIA.

/Jlpoou. O6viKHOBeHHbIE OPOOU

Hons, yactb, ApoOHOE YKcio, Apo0b. [[poOHOE uucio kak pe3ynabTaT aeneHus. [lpaBunbHbie U
HEeTpaBWIbHBIE ApOoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HATYPAIBHOTO YHCIIA B BHJE OPOOM ¢ 3aJaHHBIM 3HAMEHaTelleM, IpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue apobeii k 0O1eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOeii.

CrnoxxeHre W BbIYMTAHUE OOBIKHOBEHHBIX JApoOeil. YMHOKEHHE M JelieHHe OOBIKHOBEHHBIX
poOei.

ApubdmMeTnueckne TeUCTBUS CO CMEITAaHHBIMH JIPOOSMH.

ApubmMernueckne NeUCTBUS C APOOHBIMU YHCTIAMHU.

Cnocobwl payuonaruzayuy 8bIUCIEHULL U UX NPUMEHeHUe NPU 8bINOIHEHUU OeliCTNEUL.

ecamuunvie opoou

[IpeoOpazoBanue AecATUYHBIX JpoOeil B 0ObIKHOBEHHbIE. CpaBHEHHE AECATUYHBIX IPOOECH.
CrnoxeHue W BBIYMTAHHUE NCCATHYHBIX npoOei. OKpyrieHue NECATUYHBIX ApoOed. YMHOXEHHE M
NEJICHHE JECATUYHBIX Jpo0Oei. [Ipeobpaszosanue 00bIKHOGEHHBIX Opodell 6 Oecsimuunvie OpoOU.
Koneunvie u beckoneunvie oecamuunvle Opoou.

Yucna. Payuonanvuvle uucia

MHoxecTBO paluoHaNbHBIX unced. CpaBHEHHE palUMOHANbHBIX uwncen. JledcTBus c
palMoHAIBHBIMM YHUCTIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA OeCAMUYHOU OpoObIO.

Jlpoono-payuonanshuie evlpasrcenus

[IpeoOpazoBanure APOOHO-IMHEHHBIX BBIPAKEHUH: CIOXKEHUE, YMHOXEHHE, JeJICHHE.
Aneebpauueckasn opobw. Coxpawjenue aneeopaudeckux opobdeii. Ilpusedenue aneebpauyeckux opobeti k
obuemy snamenamento. [leticmeus ¢ aneebpauyeckKumu OpoosIMU: CILOJCEHUe, BbIYUMAaHUe, YMHOICEHUe,
Oellerue, 8036e0eHe 6 CMeneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTka 3a1a4 Ne 7 KM OI'D.

Payuonansnvie uucna

N306pakeHue yncesn Ha 4UCI0BOU (KoopaAnHaTHOH) npsimoit. CpaBHeHue yrcen. Moayns ymcha,
reoMeTpuyecKas MHTEpIpeTalus Moays yucia. JlelcTBUs ¢ MOJOXKUTEIBHBIMU U OTPULIATEIbHBIMU
quciaMu. MHOXECTBO LENbIX YUCEI.

Koopounama mouku

OCHOBHBIE OHSTUS, KOOPOUHAMHDLU 1Y, PACCMOAHUE MedcOy moukamu. Koopounamer mouku.

Hppayuonansusvie uucna

[TonsTHE MppaLMOHAIBHOTO YKcia. Pacnio3HaBaHue UPPALMOHAIBHBIX YHCET.

Mmuoorcecmeo Oeticmeumenvhvix yucei.

«IIpeoGpa3zoBanue anredpanyeckux BbipazkeHmii». Otpadbotka 3a1a4 Ne § KM OI'D
Hppayuonanvusie yucna



Ilonatne wuppanmroHanpbHOrO uuncna. Pacno3nHaBanue wuppanuoHanbHbBIX uuced. [Ipumepsl
J0Ka3aTeJIbCTB B anredpe. Jeiicmeus ¢ uppayuoHanbHuIMU YUCIAMU: YMHOJICEHUE, OeleHUe, 8036e0eHUe
6 cmeneHtb.

Mnuodcecmeo Oeticmeumenvhvix yucei.

«YpaBHeHHA U HepaBeHcTBa». OTpaboTka 3amau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenusn

[lonsiTue ypaBHEHUsT U KOpHS ypaBHEeHMs. [Ipedcmasnenue o0 pagHOCUNbHOCMU YPABHEHU.
Obnacms onpedenenus ypasneHus (001acms OORYCIMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHeHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHenus. Peuienue TunetinblX ypasHeHUull ¢ napamempom.

Keaopammnoe ypaguenue u e2o kopnu

Ksanparueie ypaBHenusi. HemnousiHble KBaapaTHbIE ypaBHEHHUS. J[MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHusa. dopmyna kopHel KBaapaTHOro ypaBHeHUS. leopema Buema. Teopema, obpammuas
meopeme Buema. PenieHve KBaJpaTHBIX YpPaBHEHMH: HCIIOJIb30BaHHWE (DOPMYIBI A HAXOXKACHUS
KOpHEeH, epaguueckuii memoo pewienus, pasioxceHue Ha MHOXdcumenu, noooop KopHeli ¢
ucnonv3osanuem meopemol Buema. Konuuecmeo kopheli K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU Om
e2o ouckpumunanma. bukeaopammvie ypasnenus. Ypasuenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamemponm.

/lpoono-payuonanvusie ypagnenus

Pemenne mnpoctedmux ApoOHO-TMHEHHBIX YypaBHEHUW. Pewenue OpoOHO-pAYUOHATbHBIX
VpaBHeHUU.

MemoOwl pewienus ypagHeHuli: MemoObl PABHOCUTbHBIX NPeoOpa308anuli, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnoav3osanue c60Ucme YyHKYuUll npu peueHuu ypasHeHull.

Tpocmetiwue uppayuonansuole ypasnenus éuoa | f (x) =a, \/f (x) = \/g (x) .

n
Vpasnenus 6uoa X = a .Ypasnenust 6 yeavix wuciax.

«BeposiTHOCTB coObITHIDY OTpadoTka 3amad Ne 10 KM OI'D.

Cnyuaiinvle coovimus

CrnydaifHple OMBITHI  (PKCIIEPUMEHTHI), DJIEMEHTApHBIE CllydalHble COOBITHS (HMCXOJIBI).
BepostHocTu  anemeHTapHbIX  coObiTui.  CoObITHST B CIy4alHBIX  OKCIIEpUMEHTaX U
ONaronpusATCTBYIOIINE dJeMEeHTapHble coObITHs. BeposTHOoCcTH ciydailHbIX cOObITHH. OMNBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTapHbIMH  COOBITHsIMH. Kiaccuyeckue BEpOSITHOCTHBIE OMBITHI  C
UCI0JIb30BAHUEM MOHET, KyOUKOB.

«®@ynkuun u rpagpukm». Otpadotka 3anady Ne 11 KM OI'D.

Dynkuyuu

Honamue pynkyuu

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. PopMHUpOBaHUE NPEACTABICHUN O MeTarpeIMeTHOM
MOHATUU «KOOpAUHATh». CrocoObl 3a7aHus (YHKIUI: aHAIUTUYECKUH, rpaduuecKuil, TaOIUUHBINI.
I'padux pyakuu. [Tpumeps! GyHKINH, MOTydyaeMBbIX B IPOLIECCE UCCIIEA0BAHUS Pa3IMYHBIX PeaIbHBIX
MIPOLIECCOB U pellIeHus 3a/1au. 3HaueHne GyHKIuH B Touke. CBoicTBa PyHKIMIL: 001acTh ONpeaAeIeH s,
MHO>KECTBO 3HAYCHHH, HYIH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, YemHOCHb/Heuemnocmy, TPOMEKYTKU
BO3pacTaHusl M yObIBaHHWs, HauOoJplllee W HauMeHbllee 3HaueHus. MccienoBanue (yHKIUHU 1O ee
rpaduky.

Juneitnasa pynkyus

CpoiictBa u rpaduk JuHeHHON ¢GyHKIMH. YTioBoi ko3(dduimeHt npsmoil. Pacnonoxxenue
rpaduka JUHEHHOW (QYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOro Ko3(h(uimeHta u cBOOOJIHOTO YJeHa.
Haxooicoenue koagpuyuenmos nunetinol GyHKyuu no 3a0aHHbIM YCI0GUAM. NPOXOHCOEHUE NPAMOL
uepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, HPOXONHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napanienbHol OAHHOU NPSIMOIL.



Keaopamuunaa ¢pynxkyus
CpoiictBa u rpaduk kBagpatuyHod GyHkuu (mapabona). [locmpoenue epaghuxa
K8AOPAMU4HOU (QYHKYUU NO MOUKAM
Oopamnasa nponopyuoOHaAILHOCHb
. k k
CaoiictBa pynkiuu y=—y = —. ['unep6omna.
X x
«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3amaad Ne 12 KM OI'3. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
UucnoBasi mocienoBaTebHOCTh. [IprMepsl YuCIOBBIX TOcCienoBarenbHoCTel. beckoHeuHbie
MOCIIEIOBATEILHOCTH. ApudMeTHUECKasi TPOTPeccusi U ee CBOMCTBA. | eoMeTpuyeckas MporpeccHsl.

Dopmyna obwezo unena u cymmul N NEPEuIX UNEHO8 apupmMemuyecKkoll u 2eoMempuyeckoll npocpeccuil

«YucaoBble 1 OyKkBeHHbIE BbIpaxkeHus». OTpadoTka 3amau Ne 13 KUM OI'D.

Yucnoevie u 0yKeennble 6bIPAIHCEHUA

BoipaxxeHue ¢ mnepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKa BBIpRKEHHH BMECTO
MIEPEMEHHBIX.

Ilenvie éviparcenusn

Crenenp ¢ HaTypaJdbHBIM IIOKa3zaTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHI,
COJIepIKalliX CTENEHH C HaTYpaJbHBIM IOKa3aTeeM.

OpHouneH, MHOrOwIeH. JlefcTBUs ¢ OAHOWIEHAMH M MHOTOWIEHaMU (CJI0’KEHUE, BBIYUTaHHE,
yMHOKeHue). DopMyIibl COKpAIIEHHOTO YMHOKEHUS: pa3HOCTh KBaJIpaToB, KBaIpaT CYMMBI 1 Pa3HOCTH.
Pa3noxeHnne MHOrouseHa Ha MHOKUTEJIH: BBIHECEHHE OOIEr0 MHOKUTENS 3a CKOOKH, IpYNIHUPOBKA,
npuMeHeHne (GopMyJl COKpAIIeHHOI0 YMHOKeHUs. KBaapaTHbIM TpexusieH, pa3joKeHue KBaJapaTHOrO
TpexXwieHa Ha MHOKHUTEIH.

«IIpakTuyeckue pacuersl o gopmyaam» Orpadotka 3agad Ne 14 KM OI'D

Bripaxkxenue ¢ mnepemeHHOM. 3HaueHue BbIpakeHUsA. [loacTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.

Ilenvie vipasricenus

Crenenb ¢ HaTypaJdbHBIM TOKa3aTeleM H €€ cBoiicTBa. I[IpeoOpa3oBaHus BBIPAKCHHIA,
COJIeprKalUX CTENEHH C HATYpaJbHBIM MOKAa3aTEJIEM.

OpnouneH, MHOTOwWIeH. JIeMcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHAaMU (CJIO’KEHUE, BRIYUTAHHE,
yMHOKeHue). PopMyJibl COKPAIIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KM OI'D.

Cucmemvul HepaseHcme

CucteMbl HEpPAaBEHCTB C OJHOW mNepeMeHHOW. PemieHue cUCTEM HEpPAaBEHCTB C OJHOMU
MEPEMEHHON: JIMHEWHBIX, Keaopamuvix. V300pakeHne penieHruss CUCTEMbl HEPAaBEHCTB Ha YHMCIIOBOM
PSAMOM. 3aMKCh pelIeHUs CHCTEMbl HEPABEHCTB.

«I'eomeTpuueckue ¢purypsl. Yriab. Otpadotka 3amay Ne 16 KUM OI'D.

Benuuunwn

Benuuuna yria. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TpeyrosibHUKa. BHemnuit yron tpeyronbHuka. CymMma yrioB
TpPEYroJIbHUKA

«I"'eomerpuueckue purypsol. Jannbn. OtpadoTka 3amad Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas gurypa. BuyTpeHHsis1, BHEIIHss 061acTu GUrypsl, rpanuna. Jluauu u oGnactu
Ha IUIOCKOCTHU. Bhimykinas u HeBbinykiast Gpurypsl. [Tnockas u Herockas ¢purypsl. [loHsTHE BeTUYHHBI.
JlnnHa. M3mepenne uinHbl. EquHULBI U3MEPEHNS JJIUHBI

Brienenue cBoiicTB 00bekTOB. DOpMUPOBAaHUE MPEJCTABICHUNA O METANPEIMETHOM MOHITUU
«purypa». Touka, 0Tpe30K, mpsMasi, Jy4, JJOMaHas, IJIOCKOCTh, YToJl, OMCCEKTpHCa yIiia U ee CBOWCTBa,
BH/IbI YTJIOB, MHOTOYI'OJIbHUKH, OKPY’>KHOCTb U KPYT.

OceBas cuMmMeTpus reomeTpuaeckux puryp. LlenTpanbHas ciMMeTpusi TeOMETPUIECKUX PUTYP.



«Ilnomaas MHOroyroabHuka». Otpadotka 3aga4 Ne 18 KUM OI'D

H3mepenus u eviuucnenun

[Tnomamu. ®opMynsl MIOMAAN TPEYTOJbHUKA, MapaiieiorpaMMa M €ro YacTHBIX BHUJOB,
Tpanenuu, Gopmyna ['epona, GpopMmyna riomamy BEITYKIOTO YETHIPEXYTOJbHUKA, (POPMYIIBI JUTHHBI
OKPYXHOCTH | IIJIOIIAN Kpyra

«H3mepenust u BorunciaeHus». Otpadorka 3agad Ne 19 KUM OI'D.

H3zmepenusa u epluucnenus

[Tnomagu. dopmynbl MmIOMAaaM TPEYrOJbHUKA, MapajuleiorpaMMa U €ro YacTHBIX BH/JIOB,
Tpamenuu, (GopMmysia IUIOMIATN BBITYKIOTO YETBIPEXYroJbHHUKA, (OPMYIBI JIHHBI OKPY)KHOCTH H
ioniaau kpyra. [lnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMmerpuyeckre COOTHOILIECHUS B MPSAMOYTOJILHOM TPEYTrOJbHUKE.
Tpuronomerpuueckue GyHKIMH yria.

«Teopernyeckue acnektb». OTpadoTtka 3anad Ne 20 KM OI'D.
TeopeTnueckue acnekThbl, TEOPEMBbI, aKCHOMBI, OTIpeIEACHUS, POPMYIIbI, JIEMMBI.

Paznen 2. Ilinanupyemblie pe3y/ibTaThbl 0CBOEHHUS MPOrPaMMBbI Kypca

Jluunocmmuvie pezyromamoi:



OTBEeTCTBEHHOE OTHOLICHWE K YYEHHIO, TOTOBHOCTh W CHOCOOHOCTh K CAMOPAa3BHTHIO U
caMo00pa30BaHUIO0 Ha OCHOBE MOTHBAIIMH K OOYYEHHUIO M MO3HAHMIO, OCO3HAHHOMY BBIOOpPY U
MOCTPOCHHIO JaJbHEUIIeH HHINBUIYAIbHON TPAaeKTOPHH 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU
B Mupe mpodeccuit u mNpohecCHOHANBHBIX MPEANOYTCHUM, C YYETOM YCTOHYHMBBIX
MO03HABATEIbHBIX HHTEPECOB, & TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO OTHOLICHUS K
TpyAay.

@OopMHUPOBAaHHE LEIOCTHOTO MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHSI HAYKH U 0OILIECTBEHHON MTPaKTUKU.
OcBoeHune coNMaIbHBIX HOPM, IPABUIT MTOBENICHHS, POJICH 1 (HOPM COMATBEHON )KU3HH.

Pa3Butrie MOpanbHOrO CO3HAHUS W KOMIIETEHTHOCTHM B PEIICHHMH MOpaJIbHBIX MpoOJiIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMUPOBAHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJICHHU s, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHUSI K HDAaBCTBEHHBIM ITOCTYIIKAM.
dopMHUpOBaHNE KOMMYHUKATUBHOW KOMITIETEHTHOCTH B OOIIIEHUH B COTPYTHUYECTRBE.
dopMHpOBaHUE CIIOCOOHOCTU K IMOIMOHAIHLHOMY BOCHPHATHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, PEeIICHU, pacCyXJIeHUN

Memanpeomemnule pe3yibmamel 00yueHuUs

Pecynamuenvie YY/[
®  OmpeAenaTh COOCTBEHHBIE MPOOJEMbI M TPHUYMHBI WX BO3HHUKHOBEHHS TPU padoTe ¢
MaTeMaTHYEeCKUMHU 00BEKTaMHU;
e (opmynupoBaTh COOCTBEHHBIC BEPCUM WM MPUMEHSTH YK€ U3BECTHBIE (DOPMBI U METOJIbI
perieHus: MaTeMaTHIeCKON MpoOeMbl, (GOPMYyTUPOBATH MPEIOIOKEHUS U CTPOUTHh THIIOTE3BI
OTHOCHTEIILHO PAacCMaTpPUBAEMOTO OOBEKTAa M TPEABOCXHINATH PE3yAbTaThl CBOCH Yy4eOHO-
M03HABATEIbHON AEATEIbHOCTH;
®  OMNpenensaTh IyTH JOCTHXKEHHUS LeJed MW B3BEIIMBAaTh  BO3MOXKHOCTH pa3peleHus
OTIpe/IeNIeHHBIX y4eOHO-T03HABATENbHBIX 33/1a4 B COOTBETCTBUU C OMPENICTICHHBIMU KPUTEPUSIMU
U 3aJlauaMu;
e BbBICTpauBaTh COOCTBEHHOE 0Opa3oBaTelIbHOE TMOANPOCTPAHCTBO [JJISl  pa3perIeHUs
OTIpEJIeIEHHOTO Kpyra 3ajay, ONpeieisiTh 1 HaXOAUTh YCIOBHS IJIs pealu3aluy Uiei U MiIaHoB
(camooOyueHue);
®  CaMOCTOSITENIbHO BBIOMPATh Cpelu NPEUIOKEHHBIX pecypcoB Haubolee 3PPeKTHUBHBIE U
3HaYUMBIE MIPU paboTe C OIPEEICHHON MaTeMaTHYeCKOH MOIETIBIO;
® yMeTh COCTaBJIATH IUIaH pa3pelieHUs ONPEECIIEHHOTO Kpyra 3ajad, UCIOJb3ys pa3IudHbIe
CXEMBI, PECYpPChI IOCTPOEHUS IUarpaMM, MEHTaIbHBIX KapT, MO3BOJISIFOIIMUX POU3BECTH JIOTHKO -
CTPYKTYPHBII aHAIH3 3a]auu;
e yMeTh IUIAHUPOBATh CBOM 0Opa3oBaTeNbHBIA MApHIPYT, KOPPEKTUPOBATH U BHOCUTH
OTpe/iciecHHbIE HM3MEHEHHS, Ka4eCTBEHHO BIUSIONIME HA KOHEYHBIH MPOIYKT Yy4eOHO-
M03HABATEIbHON AEATEIbHOCTH;
® yMEHHE KAueCTBEHHO COOTHOCHUTh CBOM JECHCTBHS C MpPEIBKYIIA€MbIM HUTOTOM Y4eOHO-
MO3HABATEIBHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJIA M TUIAHUPOBAHMS y4eOHOTO Tpoliecca B
COOTBETCTBUU C H3MEHSIOLIUMUCS CHUTYallMsIMU M TPUMEHSEMBIMH CpeICTBaMH U (QopmMamu
OpraHu3aIiy COTPYIHUYECTBA, a TAKXKe HHIMBUIYaIbHONU paboThl Ha YPOKE;
e yMEHHE OTOMpPATh COOTBETCTBYIOUIHE CPEACTBA pealu3allid PEUIeHUS MaTeMaTHYeCKHX
3ama4, MOAOMpaTh WMHCTPYMEHTHI [UIS OIICHMBAHHMS CBOEH TpaeKTOpHUH B paboTe ¢
MaTeMaTHYEeCKUMH MOHATUSAMHI U MOACTISIMU;
Hlo3nasamenvuvie YY/[
®  yMEHHUE ONPENEIATh OCHOBOIOJIArarllee MOHATHE W MPOU3BOJUTH JIOTHKO-CTPYKTYPHBIH
aHaJIN3, OMPEAEIATh OCHOBHBIE TPU3HAKHU U CBOMCTBA C MOMOIIIBIO COOTBETCTBYIOLIUX CPEJCTB U
WHCTPYMEHTOB;
¢  yMEHHE MPOBOJNTH KIACCU(PHUKAINI0 0OBEKTOB HA OCHOBE KPUTEPUEB, BBIIEISITH OCHOBHOE
Ha ()OHE BTOPOCTENICHHBIX JTAHHBIX;
®  yMEHHE NMPOBOJUTH JOTUYECKOE PACCYXJICHUE B HAMIPABICHUU OT OOILINX 3aKOHOMEPHOCTEH
M3y4yaeMoU 3a/1auM 0 YaCTHBIX PACCMOTPEHUM;



®  YMEHHE CTPOUTH JIOTUYECKHE PACCYXJECHHUS HAa OCHOBE CHUCTEMHBIX CPAaBHEHMH OCHOBHBIX
KOMIIOHEHTOB M3Y4aeMOI'0 MaTEMAaTUYECKOTO pa3jiena WIM MOJENH, MOHSATHS WIM KJIaccoB,
BBIJIEIISAS OTIPE/ICIICHHBIE CYLIECTBEHHbIE IPU3HAKU WIIK KPUTEPUU;

®  YMEHHUE BBISABIATH, CTPOUTH 3aKOHOMEPHOCTh, CBSI3HOCTb, JIOTMYHOCTh COOTBETCTBYIOIIMX
LETNOYeK PACCYXKIECHUH Mpu paboTe ¢ MaTEeMaTHUYECKUMH 33/1a4aMi, YMETh MOJIPOOHO M CXKATO
MPEJICTaBIATh JIETAINU3AMI0 OCHOBHBIX KOMIIOHEHTOB MpU JI0OKA3aTEIbCTBE MOHATHH U
COOTHOILIEHUI Ha MaTEMaTUYECKOM SI3bIKE;

®  yYMEHHE OPraHM30BBHIBAThH MMOWCK M BBISBIISATH IPUYMHBI BOSHUKAIOIINX MPOIIECCOB, SIBICHHH,
HaunboJiee BepoATHBIC (PaKTOPBI, IO KOTOPHIM MaTEeMaTHYECKUE MOJICTH U OOBEKTHI BEAYT ceOs 110
ONpE/ICIEHHbIM JIOTUYECKUM 3aKOHaM, YMETb HNPUBOJUTH MPUUMHHO-CJIEICTBEHHBIM aHaIu3
MOHATHUH, CYKJICHHI U MAaTEMaTUYECKUX 3aKOHOB;

® yMEHHE CTPOUTh MaTeMaTUYeCKyl0 MOJENb MpH 33JaHHOM YCJIOBUH, oOOJazarolei
OTIPE/ICIEHHBIMU XapaKTEPUCTUKAMM OOBEKTa MpPH HAJUYUU ONPEJENIEHHBIX KOMIIOHEHTOB
(dbopMupyIOLIErocs MpeanoiaraeMoro MOHITHSI WM SIBJICHUS;

®  YMEHHE MEPEBOJIUTh TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYI0O MAaTEMAaTHYECKOM
3alauyd Ha S3bIK TpaUueckoro OTOOpakeHHs - COCTaBJIEHUS MaTeMaTHYeCKOM MOJENH,
COXpaHSIOIEeH OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKU;

e yMEHHE 33/1aBaTh IUIaH pEIHIeHHs] MaTeMaTU4YecKOW 3ajaud, pealn30BbIBaTh aJITOPUTM
JeMCTBUM KaK NMOIIAaroBOi MHCTPYKLIUHU Ul pa3pelieHns yueOHO-T03HaBaTeIbHOM 3a/]auu;

®  yMEHHE CTPOUThH JI0Ka3aTeIbCTBO METOJIOM OT IPOTHUBHOIO;

e yMeHue paboTaTh C MpOOJIEMHON CUTyalued, OCYLIECTBIISITh 00pa30BaTENbHBIN IMpolece
MOCPEJICTBOM MOMCKAa METOJIOB U CIIOCOOOB pa3pelieHus 3aJaud, ONPEIeNsITh TPaHUIIbI CBOETO
00pa3zoBaTeIbHOTO MPOCTPAHCTBA,

® yMeTh OPHEHTHUPOBATHCA B TEKCTE, BBISBJIATH I'JIABHOE YCIOBHE 3aJaud U yCTaHABJIMBATh
COOTHOILIEHUE PaCCMaTPUBAEMbIX OOBEKTOB;

®  yMEHHE [IePEeBOAUTh, UHTEPIIPETUPOBATH TEKCT B UHBIE (OPMBI IPEACTaBICHUS HH(OPMALIUU:
CXEMBI, TuarpaMMsl, rpaduyeckoe npeacTaBieHUue TaHHBIX;

Kommynuxkamuenwvie YY/|

e ymMmeHHe paboTaTh B KOMaHjE, (DOPMUPOBAHHE HABBHIKOB COTPYIHHYECTBA M Y4eOHOTO
B3aUMO/ICHCTBUS B YCIIOBUAX KOMaHIHOM UTPbl WM MHOU (pOpMBI B3aMOAEHCTBUS;

¢ yMEHHE paclpeaessaTh POJM U 3aJaud B paMKax 3aHiATHs, (QOpMHUpPYS TaKKe HaBBIKH
OpraHU3aTOPCKOTO XapaKTepa;

®  yMEHHUE OIICHMBATh MPABWJIBHOCTh COOCTBEHHBIX JIEHCTBHI, a TaKXkKe NEATEIbHOCTH IPYTUX
Y4aCTHUKOB KOMaH/Ibl;

® KOPpPEKTHO, B paMKaxX 3ajjad KOMMYHUKalUU, (OPMYIUPOBATH U OTCTaMBaTh B3TJISIbI,
apryMEeHTHUPOBATh JIOBOJIbI, BHIBOJBI, @ TAKXKE BBIABUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHHS CUTYallUU yCIIeXa B PELICHUU TOM WM HHOW MaTeMaTU4ecKOl 3a1a4u;

e yMEHHE T[OJB30BaThCS MaTEMaTHYECKUMH TEPMUHAMHU JUIS  pElIeHUus  y4eOHOo-
MO3HABATENbHBIX 337a4, a TaKKe CTPOUTh COOTBETCTBYIOIIME pPEUYEBBIC BBHICKA3bIBAHUS Ha
MaTeMaTH4eCKOM SI3bIKE JUIS BHICTPAWBaHUS MATEMAaTUYECKON MOJIEINH;

® yMeTh CTPOUTH MaTeMaTHUYECKHUE MOJIEIH C MOMOIIBI0 COOTBETCTBYIOIIETO MPOTPAMMHOIO
o0ecrieyeHus, CEpBUCOB CBOOOIHOTO OTJAICHHOTO JIOCTYTIA;

® yMeTb IPaMOTHO M YeTKO, coryiacHo mpasuiam odopmienuss KHMM-a OI'D 3aHOCHTH
MOJTy4EHHBIE PE3YyIbTAThl - OTBETHI.

IIpeomemnvie pezyromamei:

e (opmHpoBaHHE HABBIKOB ITOMCKA MaTEMATUYECKOIO METOa, arOpPUTMa U MOUCKA PELIeHUs
3aJ1a4uu B CTpyKType 3a1ad OI'D;

e  (opmHpoBaHHE HAaBbIKA PEIIEHHs ONPEIETICHHBIX TUIIOB 3a/1a4 B CTPYyKType 3a1a4 OI'D;

e yMmeHue paboTaTh C TaONUIAMHM, CO CXEMaMH, C TEKCTOBBIMM JaHHBIMH, YMETh
peoOpa3oBbIBATh 3HAKU U CUMBOJIBI B I0KA3aTENBCTBAX U MPUMEHAEMBIX METO IaX /sl peIIeHUs
o0pa3oBaTeNbHBIX 3a/1a4;



e yMEHHE TMPHUBOJUTH B CHUCTEMY, COIOCTaBIsATh, 0000maTh ¥  aHAJIU3UPOBATH
nH(OPMAMOHHBIE KOMIOHEHTHI MAaTeMAaTUYECKOT0 XapaKTepa W yMETh MPUMEHSTHh 3aKOHBI U
MpaBuiia JJisl peIICHUs] KOHKPETHBIX 3a/1a4;

¢  YMEHHE BBIICIATH IIaBHYIO M U30BITOUHYIO HH(HOPMAIIHIO, TPOU3BOAUTH CMBICTIOBOE CHKATHE
MaTeMaTH4eCKUX ()aKTOB, COBOKYITHOCTH METOJOB U CIIOCOOOB PEIICHHS; YMETh MPEJICTABIISITH B
CJIOBECHOU (hopMe, HCIIONB3ysl CXEMbl U Pa3InIHbIE TAONHIBI, TPAQUKH U TUATPAMMBI, KapThl
MOHATUHI U KJIACTEPBI, OCHOBHBIC WJICH U IUIAH PELICHUS TOM WJIM MHOM MAaTeMaTUYECKOW 3aJauH.

Tpebosanus K yposHI0 NOO2OMOBKU YHAUUXCS
Harypaabnble unciaa. JIpodu. PanmonanbHble yncia
Buinycknux nayuumes:
®  [IOHMMATb OCOOEHHOCTH JIECATUYHON CHCTEMbI CUUCIICHUS;
®  ONepUpOBaTh NOHITUSIMHU, CBA3aHHBIMU C JEJIMMOCTBIO HATYpaJbHBIX YHCET;
e  BBIpaXaThb 4YHCIIa B OKBUBAJIEHTHBIX (opMax, BbIOMpas Haubojee NOAXOJAIIYI0 B
3aBHUCHUMOCTHU OT KOHKPETHOHN CUTYyallHH;
®  CpaBHMBATh U YNOPSAOUYMBATH PAllIOHATIbHBIC YHCIIA,
®  BBHINOJHATH BBIUMCICHMS] C PAllMOHAJIBHBIMM YHUCIIAMHU, COYETash YCTHbIE M NUCHbMEHHbIE
MpUEMBI BBIUMCICHUN, IPUMEHEHUE KaIbKYIsATOpPa;
®  UCIOJIb30BaTh IMOHATHS W YMEHHUS, CBSI3aHHbIE C MPONOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOLIEHTAMHU, B XOJI€ pEIIEeHHs MaTeMaTHUYeCKUX 3aJad M 3a7ady M3 CMEXKHBIX MPEIMETOB,
BBITIOJIHATH HECJIOKHBIE MPAKTUYECKHE PACUETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknuk nayuumes:
®  CII0JIb30BaTh HA4YaJbHbIEC NIPEJICTABICHHUS O MHOKECTBE I€HCTBUTEIIBHBIX YUCET;
®  OIEPUPOBATH MOHATUEM KBAJAPATHOTO KOPHsI, IPUMEHSTH €r0 B BBIYMCICHUSX.
AnredOpanyeckue BbIpasKeHU s
Buinycknuxknayuumces:
®  ONEpUPOBaTh MOHATUAMU «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHuE», pelaTh
3a/1auu, cojepxaiire OyKBeHHBIC JaHHbIE; padoTaTh C OPMYyIIaMH;
®  BBIOJHATH IPEOOPA30BAHUS BBIPAKEHUN, COAEPIKAILUX CTEIEHHU C IIeJIbIMU IT0KA3aTEeNIIMU U
KBaJIpaTHbIE KOPHHU;
®  BBIOJHATH TOXJIECTBEHHBIE IPEOOPa30BaHMsl palJMOHAILHBIX BIPAKEHUI HA OCHOBE MPaBUII
JeWCTBUI HaJl MHOTOYJIEHAMH U alredpanyeckKuMHU ApoOsmu;
®  BBIOJHATH Pa3JI0KEHNE MHOIOWIEHOB HA MHOXKUTEIIH.
YpaBHeHus
Buinycknux nayuumes:
®  pelaTh OCHOBHbIE BHJIbl PAllMOHAJIBHBIX YPAaBHEHUH C OJTHOW NEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHUH C IByMs [IEpEMEHHBIMU;
® [IOHMMATh YPaBHEHHUE KaK BAKHEHUIIYI0 MAaTEeMaTUYECKYIO MOJIEIIb /ISl OMIMCAHUS U U3yYEeHUs
pa3sHOO0Opa3HbIX peabHbIX CUTYAllUH, PelIaTh TEKCTOBBIE 33a4K aIreOpanuyecKuM METO10M;
® [PUMEHATh I'paduyecKue NpeACTaBICHUs Ul UCCIENOBAHUS YpaBHEHUH, UCCIIEIOBaHUS U
pELIEHNs CUCTEM YPaBHEHUH € ABYMS IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® J[IOHMMATb M MPUMEHATh TEPMHUHOJOTMI0O M CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOMCTBA YNCJIOBBIX HEPABEHCTB;
e  peElIaTh JIMHEHHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M UX CUCTEMBI; pellaTh KBaJpaTHBIC
HEpPaBEHCTBA C OMOPOii Ha rpaduyeckre NpeacTaBIeHus.
OcHoBHbIe OHATHSA. UKCI0BBIC QYHKIHH
Buinycknux nayuumes:
® [IOHMMATh U MCIOJB30BaTh (DYHKIIMOHAIBHBIC TIOHATHUS U A3bIK (TEPMMHBI, CUMBOJIMYECKHE
0003HaYeHHS);




®  CTpouTh IpadUKu dIEMEHTAPHBIX (QYHKIIHI;, UCCIEOBATh CBOMCTBA YHCIOBBIX (DYHKITHI Ha
OCHOBE U3YUCHUS TTOBEJICHUS UX TPAPHKOB;

¢  TOHMMATH (YHKIIMIO KaK BXKHEHUIIIYIO MATEMAaTUIECKYIO MOJEIH JIJIsl OMUCAHHS ITPOLIECCOB U
SBJICHUW OKPYKAIOIIEr0 MHpPa, NPUMEHATh (YHKIIMOHANBHBIA SI3BIK JJISI  OMHCAHUSA U
HCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PHU3NICCKIMU BEITMYUHAMH.

OnucarejbHast CTATUCTHKA

Buinycknux nayuumes:

®  HCIIOJB30BATh MPOCTEHINHE CIIOCOOBI TPEACTABICHHS M aHAJIW3a CTATUCTHUYECKUX JaHHBIX.
CayuaiiHble cOObITHSI M BEPOSATHOCTH

BbInyckHUK HAYUYMTCS

®  HAXOJWTh OTHOCHUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIIy9allHOTO COOBITHS.

KomOunaTopuka

e  BrimyckHHK HaydUTCs peniaTh KOMOMHATOPHBIE 3a7a4i HAa HAXO0KICHHUE YK CIIa 00BEKTOB HIIH
KOMOMHAITHI.

Harasignasi reomerpust

Buinycknux nayuumes:

®  pacmo3HaBaTh Ha YEpPTEXkKaX, PUCYHKAX, MOJIEISAX W B OKPYXKAIOIIEM MHPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;

® pacmo3HaBaTh Pa3BEPTKH Kyda, TNPSIMOYTOJBHOTO IMapajuieNienuIea, MPaBHIBHOM
MMUPaMU/IBI, IWJIMHIPA U KOHYCA;

®  CTPOUTH Pa3BEPTKU KyOa M MPSIMOYTOJIBLHOTO MapalJIe/IeUIIEea;

®  OMNpEACNATH MO JUHEHHBIM pa3zMepaM pa3BEPTKU HUTYPHI THHEHHBIE pa3Mephl CaMO¥ (PUTYPhI
1 Ha00opoT;

®  BBIUUCIATH 00BbEM MPSAMOYTOJIBHOTO MapauIieenunesia.

I'eomerpuueckne purypsl

Buinycknux nayuumes:

®  I0JIb30BAThCA SI3BIKOM T'€OMETPUU JJIsi OMUCAHUs MPEIMETOB OKPYXKAIOIIero MUpa U HX
B3aMHOIO PACHOJIOXKEHHS;

®  pacro3HaBaTh W H300pakaTh Ha 4YepTekax U PUCYHKAX IeoMeTpHueckue (Urypsl U HX
KOH(UTYpAIINH;

®  HAXOAWTbH 3HAYCHMS JJIMH JUHEUHBIX 3JIEMEHTOB (PUTYyp U X OTHOLICHUS, TPAJYCHYIO MEpY
yrioB ot 0° go 180°, mpumeHsisi onpeeneHns, CBOMCTBA U MPU3HAKKA (UTYP U UX IJIEMEHTOB,
oTHOIIeHUs (Uryp (paBeHCTBO, 1101001€, CAMMETPHUH, IOBOPOT, MapalIebHbII epeHoc);

e  ONepupoBaTh C HAYAIBHBIMU MOHITUSIMH TPUTOHOMETPUU U BBIMIOJHATH 3JIEMEHTapHbIC
onepanuy HaJl GYHKIUSIMH YIIIOB;

e  pelaTh 3a7aud Ha JI0Ka3aTeIbCTBO, OMUPASICh HA U3yYEHHBIE CBONCTBA GUTYP U OTHOIICHUN
MEXAYy HUMH U IPUMEHsISI U3yYeHHbIE METO/IbI JOKA3aTeNIbCTB;

e  pelaTh HECIOKHBIE 331a4i Ha MOCTPOCHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOCHHUS C
TIOMOIIBIO TUPKYIISI ¥ TUHEHKU;

e  pewmaTh NPOCTEeHIINE MITAHUMETPUYECKHE 3a/1a4l B IPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycxknux nayuumes:

®  WCINOJb30BAaTh CBOWCTBA M3MEPEHMs JUIMH, IJIOMIAJEH M YIJOB NpPH pEHIeHUH 3a7ad Ha
HaxO’KJIEHUE JJIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH, TPATyCHON MEpPbI
yria;

®  BBIUUCIATH IUJIOLIAAU TPEYrOJbHUKOB, IPSIMOYTOJbHUKOB, MapajlieJorpaMMoOB, Tpareluii,
KPYTOB U CEKTOPOB;

®  BBIYUCIATH JJIMHY OKPYKHOCTH, IJTUHY YT OKPYKHOCTH;

®  BBIUHCIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (PUTYp W MX YIJIbl, UCIIOJNB3YS (POPMYIBI IITHHBI
OKPYKHOCTH ¥ JUTHHBI IYTU OKPYKHOCTH, (DOPMYIBI IUIomaaen puryp;

e  pelmaTh 33/1a4M Ha JOKA3aTeNIbCTBO C HCIOIb30BaHUEM (OPMYJI JUTMHBI OKPY>KHOCTH U ATTUHBI
JYTH OKPYKHOCTH, (opMyI romaaen Guryp;




e  pelaTh NPAKTUYECKUE 3aJaud, CBA3aHHbIE C HAXOXKICHHUEM TIE€OMETPUYECKUX BEIUYMH
(ucnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEICTBA).

Koopaunartsi

Buinycknux nayuumcs:

®  BBIUUCIATH JUIMHY OTPE3Ka 10 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPANHATHI CEPEIUHBI
OTpEe3Ka;

®  JCIOJIb30BaTh KOOPAUHATHBIM METOJ JUI U3YUYEHUsl CBOMCTB MPSMBIX U OKPYKHOCTEH




Paznen 2. Copep:xanmne Kypca

«IIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusA» OTpadoTka 3a1au Ne 1-5 KM OI'D.

Tabmuunoe u rpaduyeckoe TpeACTaBICHUWE MAHHBIX, IJIAH W CXEMa, W3BIICYCHUE HYKHOU
nHpopmanuu. I3MeHYMBOCTH IIPU N3MEpeHusX. Pemaromue npapuia. 3aKOHOMEPHOCTH B U3MEHUMBBIX
BEIMYMHAX. Beruncnenus u npeoOpa3oBaHue BeauuuH. VccnenoBanue NpocTeHMX MaTeMaTHYeCKUX
MOZEIEN.

«Bbruuciaenus u npeodpasoanus». Orpadotka 3a1ay Ne 6 KUM OI'D.

/Jeiicmeus ¢ HamypanbHbLMU YUCTAMU

CnoxxeHWe W BBIYMTAHUE, KOMIIOHEHTHI CJIOKCHHS W BBIYUTAHHS, CBS3b MEXKIy HUMH,
HaX0XJCHHEe CYMMBl W DPA3HOCTH, M3MEHEHHWE CyMMBI W Pa3HOCTH TPH W3MEHCHHH KOMITOHCHTOB
CJIOKECHHSI ¥ BEIYUTAHUS.

YMHOKEHUE U JISJICHHE, KOMITIOHCHTHI YMHOKEHUS U JICJICHHS, CBSI3b MEXKTy HUMHU, YMHOKCHHE
U CIIOKEHUE B CTOJIOWK, JCJICHUE YrOJIKOM, ITPOBEPKa Pe3yabTaTa ¢ IOMOIIBIO MPUKUAKH U 0OPaTHOTO
JEUCTBUA.

Yucnosvle sviparxcenusn

UwucoBoe BEIpAKEHUE B €T0 3HAYCHHE, MTOPSIIOK BHITIOTHCHHS ICHCTBHIA.

/Jlpoou. O6vikHOBeHHbIE OPOOU

Hons, yactb, ApoOHOE YKcio, Apo0b. [[poOHOE uucio kak pe3yabTaT aeneHus. [lpaBunbHbie U
HEeTpaBWIbHBIE APOoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HATYPAIBHOTO YHCIIA B BHJE OpOOM ¢ 3aJaHHBIM 3HAMEHATeJIeM, IpeoOpa3oBaHUe
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue npoodeii k 00memy 3HamMmeHareno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxxeHre W BbIYMTAHUE OOBIKHOBEHHBIX JApoOeil. YMHOKEeHHE M JelieHne OOBIKHOBEHHBIX
poOei.

ApubdmMeTnueckne IeUCTBUS CO CMEIIAHHBIMU IPOOSMHU.

ApubmMernueckne NeUCTBUS C APOOHBIMU YHCIIAMHU.

Cnocobwl payuonaruzayuy 8bINUCIEHULL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OeliCTNEUL.

Jecamuunvie opoou

[IpeoOpa3oBanue AecATUYHBIX NpoOeil B 0ObIKHOBEHHbIE. CpaBHEHHE AECCATUYHBIX IPOOECH.
CrnoxeHue W BBIYMTAHHUE NCCATHYHBIX npoOei. OKpyrieHue IECATUYHBIX ApoOei. YMHOXCHHE M
NEJICHUE JECATUYHBIX JpoOei. [Ipeobpaszosanue 00bIKHOGEHHbIX Opobell 6 Oecsimuunvie OpoOU.
Koneunvie u beckoneunvie oecamuunvle Opoou.

Yucna. Payuonanvusie uucia

MHoxecTBO palMoHaNbHBIX unced. CpaBHEHHE palMOHANBHBIX uwnced. JledcTBus c
palMoHANBHBIMM YHUCTIaMU. [Ipedcmasienie payuoHaibHO20 YUCIA OeCAMUYHOU OpoObIO.

Jlpoono-payuonanshuie evlpasrcenus

[IpeoOpazoBanure APOOHO-IMHEHHBIX BBIPAKEHUH: CIOXKEHUE, YMHOXEHHE, JeJICHHE.
Aneebpauueckasn opobw. Coxpawjenue aneeopaudeckux opobdeii. Ilpusedenue aneebpauyeckux opodeti k
obuemy snamenamento. [leticmeus ¢ aneebpauyeckumu OpoosIMU: CILOJCEeHUe, BbIYUMaHUe, YMHOMICEHUe,
oellerue, 8036e0eHe 6 CeneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpaboTka 3a1a4 Ne 7 KM OI'D.

Payuonansnvie uucna

N306pakeHue ynces Ha YUCIOBOU (KoopaAnHATHOH) npsimoit. CpaBHeHue yrcen. Moayns ymcha,
reoMeTpuyecKas MHTEpIpeTalus Moayis yucia. JlecTBUs ¢ MOJOXKUTEIBHBIMU U OTPULIATEIbHBIMU
gyciaMu. MHOXECTBO LENBIX YUCEI.

Koopounama mouku

OCHOBHBIE OHSTUS, KOOPOUHAMHDLU 1Y, PACCMOAHUE MedcOy moukamu. Koopounamer mouku.

Hppayuonansusvie uucna

[TonsTHE MppaLMOHAIBHOTO Yncia. Pacrio3HaBaHue UPPALMOHAIBHBIX YHCET.

Mnuoocecmeo Oeticmeumenvhvix yucei.



«IIpeoGpa3zoBanue anredpanyeckux Boipazkenmii». Otpadotka 3agay Ne 8 KM OI'D

Hppayuonanvusie yucna

Ilonatne wuppanmoHanbHOrO uuncna. Pacno3nHaBanue wuppanuoHanbHbBIX uuced. [Ipumepsl
J0Ka3aTeJIbCTB B anredpe. Jeiicmeus ¢ uppayuoHanbHuIMU YUCIAMU: YMHOJICEHUE, OeleHUe, 8036e0eHUe
6 cmeneHtb.

Mnooicecmeo Oelicmeumenvhbix yuce.

«YpaBHeHHA U HepaBeHcTBa». OTpaboTka 3amxau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenusn

[lonsiTue ypaBHEHUS U KOpHS ypaBHEeHMs. [Ipedcmasnenue o0 pagHOCUNLHOCMU YPABHEHUI.
Obnacmo onpedenenus ypasHenus: (001acmMb OONYCMUMbBIX 3HAYEHUL NePeMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHeHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopeti
JIUHEUH020 ypasHenus. Peuienue TunetinblX ypasHeHull ¢ napamempom.

Keaopammnoe ypagnuenue u e2o kopnu

Ksanparueie ypaBHenus. HemoisiHble KBaapaTHbIE ypaBHEHHUS. J[MCKpUMHHAHT KBaJIpaTHOTO
ypaBHeHusa. dopmyna kopHel KBaapaTHOro ypaBHeHUS. Teopema Buema. Teopema, obpammuas
meopeme Buema. PenieHve KBaJpaTHBIX YpaBHEHUM: HCIOJIb30BaHHE (OPMYINBI ISl HAXOXKJEHUS
KOpHeH, epaguueckuii memoo pewienus, pasioxceHue Ha MHOXdcumenu, noooop KopHeli ¢
ucnonv3osanuem meopemol Buema. Konuuecmeo kopheii K6a0pamHnozo ypasHeHus 8 3a8UCUMOCMU Om
e2o ouckpumunanma. bukeadopammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamemponm.

/lpoono-payuonanvhoie ypagnenusn

Pemenne mnpocTtedmux ApoOHO-TMHEHHBIX YpaBHEHUW. Pewenue OpoOHO-pAYUOHATbHBIX
VpasHeHU.

MemoOwl pewienus ypagHeHuti: MemoObl PABHOCUTbHBIX NPeoOpa308anuli, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnoav3osanue c80Ucme YyHKyull npu peueHuu ypasHeHull.

Ipocmetiwue uppayuonanshoie ypastenus suoa | f (x) =a, \/f (x) = \/g (x).

n
Ypasnenus suoa X = a .Vpaeuenus 6 yenvix wuciax.

«BeposiTHOCTB coObITHIDY OTpadoTka 3amad Ne 10 KM OI'D.

Cnyuaiinole coovimus

CnydaifHple OMBITHI  (PKCIIEPUMEHTHI), DJIEMEHTApHBIE CIydalHble COOBITHS (HMCXOJIBI).
BepostHoctu  snemenTapHbix  coObiTui.  CoObITHMST B CIy4alHBIX  OKCIIEPUMEHTaX U
ONaronpusATCTBYIOIINE dJeMEHTapHble coObITHs. BeposTHOCcTH ciyyailHbIX cOoObITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTapHbIMH  COOBITHsIMH. Kiaccuyeckue BEpOSITHOCTHBIE OMBITHI  C
UCI0JIb30BAHUEM MOHET, KyOUKOB.

«®@ynkuun u rpagpukm». Otpadotka 3anay Ne 11 KM OI'D.

Dyukyuu

Honamue pynkyuu

JlekapToBbI KOOPAMHATHI Ha IIOCKOCTH. PopMHUpOBaHUE MPEACTABICHUN O MeTarpeIMeTHOM
MOHATUHU «KOOpIUHATh». CrocoObl 3afaHus (YHKIUI: aHATUTHYECKUH, rpaduuecKuil, TaOIMUHBIN.
I'padux pynkuu. [Tpumepsl GyHKINH, MOTydyaeMBbIX B IPOLIECCE UCCIIEAOBAHUS Pa3IMYHBIX PeAIbHBIX
MIPOLIECCOB U pellIeHus 3a/1au. 3HaueHne GyHKIuM B Touke. CBoicTBa PyHKIMIL: 001aCcTh ONpeAeIeHu s,
MHO>KECTBO 3HAUEHHM, HYIH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, YemHOCHb/Heuemnocmy, TPOMEKYTKU
BO3pacTaHusl M yObIBaHHWs, HauOoJplllee W HauMeHbIlee 3HaueHus. MccienoBaHue (yHKIUHU 1O ee
rpaduky.

Juneithasa pynkyus

CpoiictBa u rpaduk JuHEeHHON ¢GyHKIMH. YTioBoi ko3dduiueHt npsmoil. Pacmnonoxxenue
rpaduka JUHEHHOW (QYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOro Ko3(h(uimeHta u cBOOOJHOTO YJeHa.
Haxooicoenue koagpuyuenmos nunetinol GyHKyuu no 3a0aHHbIM YCI0GUAM. NPOXOHCOEHUE NPAMOL



yepez 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napaniebHol OaHHOU NPSAMOU.

Keaopamuunaa ¢pynxkyus

CpoiictBa u rpaduk kBagpatuyHod GyHkuu (mapabona). [locmpoenue epaghuxa
K8AOPAMUYHOU (DYHKYUU NO MOUKAM

Oopamnasa nponopyuoOHaAILHOCMb

k
CaoiicTBa QyHKINH Y = K y = = l'unep6omna.
X

«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3amaad Ne 12 KM OI'3. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
UucnoBas mocienoBaTesIbHOCTb. [IprMepsl YMCIIOBBIX IOCIEN0BaTEIbHOCTEW. beckoHeuHble
MOCJIEIOBATENbHOCTU. ApudmMeTnyeckas mporpeccusi U ee cBoiicTBa. I'eomeTpuueckas MporpeccHs.
Dopmyna obwe2o unena u cymmol N NEPELIX YNEHO8 apUhMemuueckoll u 2eoMempuiecKkoll npozpeccull

«YucaoBble 1 OyKkBeHHbIE BbIpaxkeHus». OTpadoTka 3amau Ne 13 KUM OI'D.

Yucnoevie u 0yKeennbvle 6bIPAIHCEHUSA

BoipaxxeHue ¢ mnepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKa BBIpRKEHHH BMECTO
MIEPEMEHHBIX.

Ilenvie eviparcenusn

Crenenb ¢ HaTypajdbHBIM TOKa3zaTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHIH,
COJIepKalliX CTENeHH C HaTYpaJbHBIM IOKa3aTeeM.

OpHouneH, MHOrouwieH. JlefcTBUsS ¢ OAHOWIEHAMH M MHOTOWIEHaMU (CJIOJKEHUE, BBIYUTaHHE,
yMHOKeHue). DopMyIibl COKpAIIEHHOTO YMHOKEHUS: pa3HOCTh KBaJIpaToB, KBaIpaT CYMMBI U Pa3HOCTH.
Pa3noxeHnne MHOrouseHa Ha MHOKUTEJIH: BbIHECEHHE OOIEro MHOKUTENS 3a CKOOKH, IpYNIHUPOBKA,
IpUMeHeHHe GOpMyJl COKpaIlEeHHOT0 YMHOXeHHs. KBaspaTHbIN TpexwieH, pa3sioKeHUe KBapaTHOIO
TpEX4WIEHA HA MHOXKHUTEIIH.

«IIpakTuyeckue pacuersl mo popmyaam» Orpadotka 3agad Ne 14 KMIM OI'D

Bripaxkxenue ¢ mnepemeHHOM. 3HaueHue BbIpakeHUSA. [loacTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.

Llenvie vipasricenusn

Crenenb ¢ HaTypajdbHBIM IOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHI,
COJIeprKalUX CTENEHH C HATypaJlbHBIM MOKa3aTelleM.

OpnouneH, MHOrowieH. JIelcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHaMU (CJIOKEHUE, BRIYUTAHHE,
yMHOKeHue). PopMysibl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KM OI'D.

Cucmemul nepagencme

CucremMbl HEpaBEeHCTB C OJHON mepeMeHHOW. Pelmienue cucTeM HEPaBEHCTB C OJHOU
MIEPEeMEHHON: JMHENHBIX, Kéadpamubix. 1300paxkeHre peuieHusl CUCTEMbl HEPABEHCTB Ha YHCIOBOU
NpsIMOM. 3aMKCh PELIEHUS CUCTEMbBl HEPABEHCTB.

«I'eomeTpuueckue ¢purypsl. Yriab». Otpadotka 3amay Ne 16 KUM OI'3.

Benuuunoi

Bennuuna yria. I'pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TpeyrosibHUKa. BHemnuit yron tpeyronbHuka. CymMma yrioB
TpEyroJabHUKA

«I'eomerpuueckue purypsol. Janubny. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas gurypa. BuyTpeHHsist, BHelHss 061acTu GUrypsl, rpanuna. Jluauu u oGnactu
Ha IUI0CKOCTHU. Bhimykinas u HeBbinykiast purypsl. [Tnockas u Herockas ¢purypsl. [loHsTHE BeTUYHHBI.
JlnnHa. M3mepenne uinHbl. EquHULBI U3MEPEHNS JJIUHBI



Boigenenue cBoiictB 00bekT0B. POpMUPOBAHUE MIPEJICTABICHUNA O METAIIPEAMETHOM MOHATHH
«¢urypay. Touka, 0Tpe30oK, Ipsmas, JIyd, JOMaHas, IIIOCKOCTb, YToJl, OUCCEKTpUCa yIJla U ee CBOICTBa,
BHJIBI YIJIOB, MHOTOYTI'OJIBHUKH, OKPY’KHOCTb U KPYT.

OceBas cuMmMeTpusi reomeTpuaeckux puryp. LlenTpanbHas ciMMeTpusi TeOMETPUIECKUX PUTYD.

«ILlimomans MHOroyroabHuka». Otpadorka 3azad Ne 18 KM OI'D

H3mepenus u eviuucnenun

[Tnomamu. dopMynsl IIOMAAN TPEYTOJBHUKA, MapayieJiorpaMMa M €ro YacTHBIX BHUJOB,
Tparenuu, ¢popmyna ['epoHa, ¢popmyna MIom@aaANd BBITYKIOTO YETHIPEXYrOJIbHHUKA, (POPMYIIBI JUTHHBI
OKPYXHOCTH | IIJIOIIAH Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 19 KUM OI'D.

Hzmepenus u epluucnenus

[Tnomagu. dopmynbl MmiIomagd TPEYrojbHUKA, MapajuieiorpaMMa U €ro YacTHBIX BH/JIOB,
Tpaneuuu, ¢Gopmyia IUIOMAAW BBIMYKJIOIO YETHIPEXYTrOJbHUKA, (POPMYINBI UIMHBI OKPYKHOCTH U
wioniaau kpyra. [lnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMmerpuyeckre COOTHOIIECHUS B MPSAMOYTOJIHLHOM TPEYTrOJbHUKE.
Tpuronomerpruueckue GyHKIMH yria.

«Teopernyeckue acnektb». OTpadoTtka 3ama4y Ne 20 KM OI'D.
TeopeTnueckne acnekThbl, TEOPEMBbI, aKCUOMBI, OTIpe/IeICHUS], POPMYIIbI, JIEMMBI.



Paznen 3. TemaTnueckoe nJ1aHUpPOBaHHE Kypca

Ne Tema 3ansTHS OCHOBHbIE BU/IBI IEATEILHOCTH YUYaIIUXCs Kou-Bo
/o (Ne 3ananus B KUM) 4acoB
1 Beruucnenus u Brmonssror apudmernueckue 1eiHCTBH ¢ 2
npeobpazoBanus (6 palMOHATIbHBIMU YUCIIaMU, BBIYUCIIAIOT 3HAUECHUS
3ananue KMM) YHUCIIOBBIX BBIPAKEHUM, IEPEXOIAT OT OJHOU
(dopMBI 3anMCK YKCIa K APYron
2 JleficTBUTENIbHBIE N300paxaror yucia TOYKaMu Ha KOOPAWHATHOU 2
yucina (7) IIPSIMOM, CPAaBHUBAIOT JICMCTBUTEIIBHBIE YHCIIA,
BBITIOJIHSIOT BBIUMCIIEHUS U IPe0Opa3oBaHus,
BBITIOJIHSIOT NPUKHUJIKY PE3Yy/bTaTa BEIYUCICHHI.
3 [IpeoOpa3zoBanus BoinonHsAOT BeIYMCIEHUS U TpeoOpa3oBaHUs 2
anredpanvyecKux apu(METHIECKUX BBIPAKEHUH, TPUMEHSIOT
BbIpakeHuil (8) CBOMCTBa apu(PMETUUECKUX KBAJIPATHBIX KOPHEH
JUTsl IpeoOpa30oBaHus BEIPAKEHUI
4 YpaBHEeHUS U Pemraror inHENMHbBIE U KBaIpaTHBIE YPABHEHUS C 2
HepaBeHcTBa (9) OJIHOU TIEpEMEHHOM, HEPaBEHCTBA C OJTHOM
MEPEMEHHOMN U UX CUCTEMBI
5 Oynkumu v rpadpuku | CTposT U YUTAIOT IrpadUKK pa3IMyuHbIi QyHKINH, 2
(11) YUTAIOT TPaPUKH (YHKIIHIA, OTIMCHIBAIOT C
MOMOIIBI0 (PYHKIUI pa3iTnyHble 3aBUCUMOCTH
MEX]ly BETMUMHAMH, HHTEPIPETUPYIOT rpadukn
3aBHCHUMOCTEHN
6 Yucnossie u BrimonnstoT nmpeodpazoBaHus aredpandecKux 2
OyKBEHHbIE BBIPA)KEHUH, HAXOAAT 3HAaYE€HUs1 OyKBEHHBIX
BoIpakeHus (13) BBIPAXCHH, OCYIIIECTBIISISI HEOOX0IUMbIE
H0JICTAHOBKHU
7 [IpakTuueckue OcyIiecTBISIOT pacueThl o Gpopmysiam, 2
pacueTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEX]y BEJIMYMHAMU,
¢dopmynam (14) BBIUMCJIAIOT 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUIN
8 [IpakTuko- BhINONHAIOT BEIUUCIIEHUS U IIpeoOpa3oBaHus, 2
OpPUEHTUPOBAHHbIE OCYLLECTBIISAIOT MPAKTUUYECKUE PACUEThl, CTPOAT U
3ananus (1-5) UCCIIEIYIOT MaTeMaTUYeCKUE MOJIeIH,
UCIOJIb3YIOT IPUOOPETEHHbIE 3HAHUS U YMEHUS B
IPAaKTUYECKOH eI TeIbHOCTH
9 I'eomerpuueckue Beimonssier AefCTBUS ¢ TEOMETPUUECKUMHU 2
¢burypsl. Yrisi (16) dburypamu, pemiarT IIaHUMETPUIECKHUE 3a/1a4H
Ha Hax0XJIeHHUe FeOMETPUUECKUX BETUYUH (YIIJIOB)
10 I'eomeTpudeckue Pacrnio3nator reomerpuueckue GUTrypsl Ha 2
¢urypsl. Anunsl (17) | IUIOCKOCTH, pa3nuyaroT UX B3aUMHOE MOJIOXKEHHUE,
n300paXkaroT reoMeTpudeckue GUrypsl, pemarT
IUTAHUMETPUYECKHUE 33/1a41 HA HaX0XKIEHUE
reOMEeTPUYECKUX BEIUYHUH (IJIUH, YIIIOB)
11 [Tnomans Pacnio3narot reomerpuueckue Gpurypsl Ha 2
MHoOroyroJyibHuKa (18) | mIockocTy, pemaroT MJIaHUMETPUIECKUe 3a1a4uu
Ha Hax0XJIeHHUe TeOMETPUUECKUX BETUYNH
(nmomaieit), oCyIecTBISAIOT pacyeTsl o
dopmynam
12 W3mepenus u OnpenensroT KOOpAUHATEI TOUKH IJIOCKOCTH, 2

BoryrcneHus (19)

IMPOBO AT OIICPpAIllMU HAJl BEKTOPaMH, BEIYUCIIAIOT
JJIMHY U KOOPAWHATBI BEKTOPA, YIroJl MCKIY
BCKTOPaMH, CHHYC, KOCUHYC U TAHI'CHC YyI'JId




13 Teopernueckue [IpoBosT noKa3aTenbHbIE pacCyXICHUS, 2
acnexTsl (20) OLICHUBAIOT JIOTHYECKYIO IIPAaBUIIBHOCTD
paccyXIeHUH, paclo3HalOT OMNO0YHbIE
3aKJIIOUEHUS
14 Cucrembl HepaBeHCTB | PemiaroT ypaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHocTh HaxonsT BeposTHOCTD ci1yd4aliHbIX COOBITHI B 2
coObITHii (10) IIPOCTEMIINX pacyeTax
16 [NocnenoBarensHOoCTH | Pacmo3HaioT apupmMeTnyeckne u reOMeTpUIeCKHe 2
u nporpeccud (12) IIPOTPECCUH, PEIIAOT 334a4U C IPUMEHEHUEM
(opMyIIbI 00IIIEro WieHa M CyMMBI HECKOJIBKUAX
YIEHOB IPOrPeccuu
17 Pa6ora ¢ KUM 2
(dacts 1)
Hroro 34
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