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1. OBIAA XAPAKTEPUCTHUKA

1.1.1TosicHuTEIbHASA 3aNIMCKA

JlononHuTenbHast o0ieo0pa3oBarenbHas odiiepa3BuBaroiias mporpamMmma «Kypce o moaroroske k OI'D o
matemaruke “‘Crapmapt”’ mia 9 wimacca» (manee — Ilporpamma) paspabotaHa B COOTBETCTBHHM C
OenepaibHbBIM 3akOHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccwuiickoit Deneparmmy,
[Ipukazom MunmnctepctBa mpocBemenus PO or 27.07.2022 . Ne 629 «O6 yrBepxaecHuun Ilopsaka
OpraHM3allil ¥ OCYIIECTBICHHS  OOpa3oBaTeNbHOW  NIEATENBHOCTH IO  JIOTIOJHHUTEIHHBIM
001eo6pazoBareabHBIM MporpaMMamy, [TuceMom MununcrepcTBa oOpazoBanus u Hayku PO ot 18.11.2015
Ne 09-3242 «O HanpaBneHun MeTONMYECKUX PEKOMEHAALUN I10 NMPOEKTUPOBAHUIO JIOMOIHUTEIBHBIX
00111epa3BUBAIOIINX MPOrPaMM (BKJIIOYAsl pa3HOYPOBHEBBIE).

[Iporpamma no marematuke ajsi oOydaromuxcsi Kypca pazpadorana Ha ocHoBe @PIT OOO. B nporpamme
no maremaruke «Kypc no nmogroroske k OI'D nmo maremaruke “CTaHmapT’» y4YTEHbI UJIEH U MOJOXKCHUS
Konnenuu pa3Butusi MareMaTruaeckoro oopazosanus B Poccuiickoit deneparuu.

[IporpamMmMa Kypca OXBaTbIBaeT BCE€ pas3zeiibl Kypca «MaTeMaTuKa», KpOME TOro, OOJbIIOe BHUMaHHE
YIESETCS BbIYMCIUTEIbHBIM HAaBBIKAM, PAa3BUTUIO AJITOPUTMUYECKOTO MBIIIJICHUS, a TAKXKE aHalU3y U
pelIeHnI0 reoMeTpruyeckux 3aaad. [Ipu aToM mpeycmarpuBaeTcs 1nojadya Marepuaia KpynHbIMU OJ10KaMu,
4TO TOMOXET OOyYalIIUMCs TIy0Ke OCMBICIUTH B3aUMOCBS3b MEXKIY Ppa3IUYHBIMU pa3ieiIamMu
MaTeMaTHKH U TIPEICTaBUTh TOJyUYCHHBIC 3HAHMS KaK [EeJIOCTHYI0 cuctemMy. [IporpamMmma Kypca HampaBieHa
Ha OBJAJCHHE 3HAHMSIMH a MaTeMaTHhKe, €ro YCTPOWCTBE W 3aKOHOMEPHOCTSAX (PYHKIIMOHUPOBAHUS;
MpakTUYeCKoe OBIaeHHE Y(P(HEKTUBHBIMU BBIUYMCIUTEIHPHBIMA HAaBBIKAMH; 00OTAI[EHUE HHCTPYMEHTAPHUS
M0 PELICHUI0 MPAKTUKO-OPUEHTHUPOBAHHBIX KOHTEKCTHBIX 3a]1a4; COBEPIIEHCTBOBAHWE YMEHUU MO YacTH
pemieHuss 3ajad C TEOMETPUUYECKUM COCpPKAHWEM; BOCIHUTAHHE CTPEMJICHHs K CaMOOOpa3OBaHHUIO U
CaMOCOBEPIIEHCTBOBAHUIO.

1.2. HamnpasiaenHoctb: [Iporpamma HampaBieHa Ha yJOBJIETBOPEHUE WHAMBHUAYAIbHBIX MOTPEOHOCTEH
00y4YarolMXCsl B MHTEIJIEKTYyaJbHOM, TBOPYECKOM, HPABCTBEHHOM DPAa3BUTHUU M COBEPIICHCTBOBAHUH, HA
o0ecrevyeHrne JTyXOBHO-HPABCTBEHHOTO, T'Pa)kIaHCKO-MAaTPUOTUYECKOTO BOCIMTAHUSA OOy4arouIuxcs,Ha
(dopMHpOBaHUE KyJIbTYpHI 3I0POBOTO M 0€30macHOro obpasza >KM3HHU, YKPEIUIEHUE 30POBBS, a TaKkKe Ha
OpraHu3alUi0 CBOOOJHOIO BPEMEHU O0ydarolIMXcs, Ha aJalTaluilo 00yJyaroluXcs K )KU3HU B OOILECTBE U
npo¢eCCHOHAIBHYIO OPUEHTAIIUI0 00yJaroIIKXCsl, HA BBIIBICHUE, Pa3BUTHE U MONICPKKY 00yUarommxcs,
IPOSIBUBIIUX BBIAAIOIINECS CIIOCOOHOCTH.

1.3. AkTyaabHocTh nporpamMmmbl: V3yueHue mareMaTuku (popMHUpyeT y 00ydaroluxcst MaTeMaTudecKuit
CTHJIb MBILICHUS, POSBIISIOIIUICS B ONMpeaeEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs 0CBauBaroT
Takue IPUEMbI U METO/Ibl MBIIIJIEHHSI, KAK MHIYKIUS U TeAYKIHsI, 00001eHUEe U KOHKPETU3allHsl, aHaIU3 U
CHHTE3, KJaccu(uKalus U cUcTeMarusanus, adcTparupoBanue U aHaynorusi. OObeKThl MaTeMaTH4eCcKUX
YMO3aKJIFOUEHUH, TPABWIA HMX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXaHU3M JIOTMYECKHX ITOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMEHUs (hOpMYJINPOBaTh, 0OOCHOBBIBATH U JI0Ka3bIBaTh CYXJIEHUs, TEM CaMbIM
pa3BUBAIOT  JIOTMYECKOE€  MblluleHHe. M3ydeHwe maremaTuku  oOecneuumBaeT  (QopMHpOBaHHE
aJTOPUTMUYECKOM KOMIIOHEHTBI MBIIUICEHH M BOCIMTAaHUE YMEHUH JAEWCTBOBATh II0 3aJaHHBIM
aJIropuTMaM, COBEPIICHCTBOBATH M3BECTHBIE KOHCTPYUPOBAThH HOBBIE. B mponecce pemeHus 3amad —
OCHOBOW y4eOHOH MAEATeNbHOCTH Ha ypOKaxX MaTeMaTHKM — pPa3BMBAIOTCS TBOpYECKas M MPUKIIAJHAs
CTOpPOHBI MbllIeHUsl. OO0ydueHne mareMaThke JaéT BO3MOXKHOCTh pa3BUBaTh y OOyYaroIIMXCsl TOUHYIO,
pallMOHATBHYI0O M HHGOPMATHUBHYIO pedb, YMEHHME OTOMpaTh Haubonee MOAXOAAIINE S3bIKOBBIC,
CUMBOJIMYECKHUE, TpapUuecKue CpeICTBA JIs BBIPAKEHUS CY>KJIEHUIN U HAIVISAHOTO UX IPEICTaBICHNUS.

[lpy wu3yyeHMH MaTeMaTUKU OCYIIECTBIsSEeTCs oO0Ilee 3HAKOMCTBO C METOAAMU IO3HAHUS
JICHCTBUTEIIBHOCTH, MPEJACTABICHUSMHA O INPEAMETE M METOJAX MAaTeMaTHKH, X OTIMYHHM OT METOJOB
JPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HayK, 00 0COOEHHOCTSIX MPUMEHEHUSI MAaTEMaTUKH JJISl PeLCHHS
Hay4YHBIX ¥ IPUKJIAJAHBIX 3aa4.

1.4. llean u 3agauu [Iporpammnbi:



Ienb nporpammel:

B xozne nmoBTopenus, 00001IeHNs, CUCTEMATU3aLUU U yIIIyOlIeHUs 3HaHUH 110 MaTeMaTuKe, OJYyYeHHBIX B
OCHOBHOM 1mKoJe (5-8 Kiaccel), o0ecneynTh 00y4aromuXxcsi HEOOXOJUMBIMHM 3HAHUSMH JJISl YCIEIIHOTO
IPOXOXKJEHUS OCHOBHOTO TOCYIapCTBEHHOIO 5K3aMEHa I10 MAaTeMaTHKE JUIl BBIIIYCKHUKOB JAEBATBIX
KJIACCOB, a TaKKe CHOCOOCTBOBATH DPA3BUTHIO Yy OOYYAIOLIMXCS JAJbHEWIIEro MHTEpeca K HM3Yy4YEHHUIO
MaTeMaTUuKH.

3agaum nporpamMmsbi:

1.5.

OBnazneHue cuUCTEMOW MaTeMaTHMYeCKMX 3HAaHMM M yMEHUI, HEOOXOAUMBIX ISl MPUMEHEHUsS B
IPaKTUYECKON JesITeNbHOCTH, U3yUCHHS CMEXHBIX TUCLMUILINH, TPOJOIKEHHs 00pa30BaHus;
WuTennekryanpHoe pa3BuTHE, (GOPMHUPOBAHUE KAauECTB JMYHOCTH, HEOOXOIMMBIX YEJOBEKY JUIS
HOJHOLICHHOM JKU3HU B COBPEMEHHOM OOILIECTBE: SICHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTb
MBIIUICHNS, HWHTYWIMS, JIOTHYECKOE MBIIIJICHUE, 3JIEMEHThl aITOPUTMUYECKOM KYJIBTYpHI,
IPOCTPAHCTBEHHBIX MPEICTaBIECHUH, CHOCOOHOCTD K IIPEOIOJICHUIO TPYAHOCTEH;

®opMHUpOBaHUE MPENCTABICHUM 00 HAEIX M METOAaX MAaTeMaTHUKU KaK YHUBEPCAJIBHOIO SI3bIKa
HAyK{ U TEXHUKH, CPEACTBA MOJIEIMPOBAHUS SIBJICHUN U MPOLIECCOB;

Bocnuranue KynbTyphl JTUYHOCTH, OTHOUICHHS K MaTeMaTHKE KaK K 4acTH OOIIeYesIOBEYeCKOM
KyJbTYpBbl, IOHUMaHUE 3HAYMMOCTH MaTeMaTHKHU JJI1 HAyYHO-TEXHUYECKOTO IPOrpecca;

Pa3BuTue BBIYMCIUTENBHBIX M (POPMaJIbHO-ONEPATUBHBIX aNreOpandyeckux yMEHUH 10 YpOBHS,
NO3BOJIAIOIIETO YBEPEHHO MHCIIOJIB30BAaTh MX IIPU PEIICHUM 3aJad MaTeMaTUKd M CMEKHBIX
npeameToB ((usuka, XUMHs, OCHOBBI MH()OPMATUKUA W BBIYMCIUTEILHOW TEXHUKH), YCBOCHHE
anrapara ypaBHEHHH KaK OCHOBHOI'O CPEACTBA MaTeMATUYECKOIO MOICIMPOBAHUS ITPHUKIATIHBIX
3a7a4, OCyIIeCTBICHNE (PYHKIIMOHATBHOM MOJrOTOBKH IIKOJIBHUKOB.

Kareropus 00y4aoImuxcsi: K  OCBOCHHIO  JIONMOJHUTEIBHON  0O0IIeo0pa3oBaTeIbHOM

o0111epa3BUBAIOIIEH TPOrpaMMBbl IOMYCKAIOTCS yyaluecs 9 kiaccoB, B Bo3pacte OT 14 Jer.

B pe3yabrare nzyyeHus Kypca o0y4yarwoumuecst 10JKHbI YMeETh:

BBITIOJIHATB, COUCTAad YCTHBIC U IMCbMCHHBIC HpI/IéMBI, apI/I(I)MeTI/I‘{eCKI/IC JIEHUCTBHUS C

panuoHaJIbHBIMU YUCJIaAMU;

HaXoAWUThb 3HAYCHUA YHCIIOBBIX BBIpa)KeHHﬁ, INPUMCHATH p33H006p8.3HLIe CIIOCOOBI U HpI/IéMBI

BBIYUCIICHHSI 3HAYSHUH TPOOHBIX BBIPAKEHUH, COIEP KAIUX OOBIKHOBEHHBIC U ICCSITHYHBIC IPOOH;

HEepexXoAUTh OT OHOM (hOpMBI 3amucH YKcen K Ipyroi (mpeodpa3oBbIBaTh JECATHUHYIO ApoOb B

OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO;

CpPaBHUBATh U YIIOPSAAOYMBATH PALMOHATIBHBIC YUCIA;

OKPYIJISITh YUCTIA;

BBITIOJIHATDH IEUCTBUSI CO CTENIEHSAMM C LEIBIMU ITOKA3aTEISAMH.

MPUMEHSTh MPU3HAKU JEITUMOCTH, PA3JIOKEHNE HA MHOKUTEIIM HAaTypPaJbHbBIX YHCE KaK

MHCTPYMEHT pellIeHUs Pa3InYHbIX 337134,

pemaTb MPaKTUKO-OPUCHTUPOBAHHBIC 3aa491, CBA3aHHBIC C OTHOIICHWEM BCJIIMYHWH,

IIPONOPLIUOHAIIBHOCTBIO BEIMYNH, IPOLICHTAMH, HHTEPIIPETUPOBATD PE3YJIBTAThl PELICHUS 33134 C
y4€TOM OrpaHMYCHHM, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPHUBAEMBIX OOBEKTOB;

HaXO0AUTb 3HAYCHUA 6yKBeHHLIX BLIpa)KeHI/Iﬁ IMpU 3aaHHbIX 3HAUYCHUAX ITICPCMCHHBIX;



BBITIOJIHATD Hp€06pa30BaHI/I$I LECJIOTO BBIPAKCHHA B MHOT'OYWICH ITPUBCACHUCM HOI[O6HI)IX

CJIaraeMbIX, paCKpPbhITHEM CKOOOK;

BBITIOJIHATE YMHOXCHUC OAHOYICHA HA MHOTOYJICH 1 MHOT'O4JICHA HA MHOTOYJICH, IIPUMCHSATH

dbopMmyIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTHU Ui YIPOILIEHUS BbIPaKEHHI;

OCYHICCTBIIATH PA3JIOKCHUEC MHOIOYJICHOB HA MHOXXUTECIIN C IIOMOIIBIO BBIHECCHUSA 3a CKOOKU

001Iero MHOXKUTEIS, TPYIIHPOBKU CIaraeMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOKEHUS;

COCTAaBJIATh U pelIaTh JUHEHHOE, KBaJpaTHOE, APOOHOE pallMOHAILHOE YPaBHEHHUE UIIH CUCTEMY
YpaBHEHUH MO YCIIOBUIO 3a]1aul, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1auu
MIOJIyYCHHBIN PE3YJIbTaT;

MPUMEHSTD MOHITHE apU(PMETHUECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh KBaJpaTHbIC KOPHH,
BBINOJIHATH IPE0Opa30BaHNUs BBIPAKEHHM, COIEPIKAIMX KBaIpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEH.

MMPUMCHATH NOHATUC CTCIICHU C LICJIBIM IOKA3aTCJICM, BBITIOJIHATDH Hp606p2130BaHI/I$I BBIpa)KeHI/Iﬁ,

coacpKaluX CTCIICHU C IECJIBIM ITOKAa3aTCICM.

BBITIOJIHATH TOXK/IECTBEHHBIEC MPE0OPa30BaHMS PAIIMOHATLHBIX BRIPAKEHUI HA OCHOBE MPABHII
JIEWCTBUI HaJl MHOTOWIEHAMH U ajreOpandeckuMu apobsmu. PackiaapiBaTh KBaapaTHBIMA
TPEXWICH Ha MHOXKUTEIIH;

pemiarh JTMHENHHbIE, KBaJIpaTHbIE YPaBHEHUS U PALIMOHAIIbHBIE YPABHEHM S, CBOJSLIUECS K HUM,

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU.

HEepeXOANTh OT CIOBECHOM (pOpMyIMPOBKH 3a1auHl K €€ anreOpandecKkoil MOJesn C MOMOILBIO

COCTaBJICHUSI YPABHEHUS WU CUCTEMbI YPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a]1auil TIOJTYyUYEHHBIN pe3yJIbTar.

MMPUMCHATH CBOMCTBA YHCJIOBBIX HEPABCHCTB I CPaBHCHUS, OLICHKH, PCIIATh JIMHEHHBIE

HEPAaBEHCTBA C OHON NEPEMEHHOM U UX CUCTEMBI, JaBaTh rpadUyeCcKyI0 WILTIOCTPALHIO
MHOXKECTBA PELICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB;

IIOHUMATh U UCIIOJIb30BaTh q)YHKI_[I/IOHaJ'IBHLIe IOHATHA U A3BIK (TepMI/IHH, CHUMBOJIMYCCKHEC

0003Ha4YEHUs), OTIPENeNATh 3HaUeHHEe (PYHKIMU 110 3HAYCHUIO apTyMEHTa, ONpeieNiATh CBOUCTBA
¢byHkuMH 1o e€ rpaduky;

pacno3HaBarh (YHKIIUUH 3yICHHBIX BHJIOB, COMTOCTABIIATh YPAaBHEHUS U TPadUKH HIEMEHTAPHBIX
N k 2

dynkumii Buna: y = kx;y = kx + by = —y =ax + bx + ¢y =\/;;y = |x|;

peliaTh IMHEHHbIe HEPABEHCTBA, KBapaTHbIC HEPABEHCTBA, N300pakaTh pellicHIEe HEPABEHCTB HA

YHCIIOBOM MPSAMOM, 3aIIMCHIBATH PEIICHHUE C TOMOILBI CUMBOJIOB;

peiaTb CUCTCMbI JIMHEWHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIIINUEC KBAIPaTHOC

HEPaBEHCTBO, N300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOiA, 3aITUCHIBATD
pelleHre C MOMOIIBI0 CHMBOJIOB;

pacrno3HaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO POTrPECCUH MPH Pa3HbIX CIIOCO0aX 3a/1aHus;

BBINOJIHATH BHIYHUCIICHUS C UCIOIb30BaHUEM (DOPMYIT N-ro uieHa apupMeTHIECKON U



TEOMETPUYECKOHN IPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB;

pemaTh 3aaa41, CBA3aHHLIC C YUCJIOBBIMU ITOCIICAOBATCIILHOCTAMUA, B TOM YHUCJIC 3a1a4U U3

pEAIbHOM )KU3HU;

MIPOBOJIUTH JIOTUYECKUE PACCYKIAEHUS C UCIIOJIB30BAHUEM T'€OMETPUUECKUX TEOPEM;
IMOJIB30BAaThC MMPU3HAKAMU PaBCHCTBA TPCYT'OJIbHUKOB, UCIIOJb30BATh IIPHU3HAKU U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOILHUKOB MIPH PEIICHUU 3a]1a4;

IMOJIB30BATHC IMMPU3HAKAMU PaBCHCTBA MPAMOYTOJIBHBIX TPCYTOJIbHHUKOB, CBOMCTBOM MCEIUAaHBI,

MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJbHUKA, B PEICHUH F€OMETPUUYECKHX 3a71ay;
OTPEEATh TAPALIEIFHOCTh MPSIMBIX C TOMOIIBIO YIJTIOB, KOTOPBhIE 00pa3yeT ¢ HUMHU CEeKYIas;
peliaTh 3aa4y Ha KJeT4yaToi Oymare;

MPOBOJUTH BBIYUCIICHUS, HAXOAUTH YACIOBBIC M OYKBEHHBIE 3HAYCHHS YIIIOB B TEOMETPUUYECKHUX

3aga4dax C UCIIOJIb30BAHUEM CYMMBI YITIOB TPCYTOJIbHUKOB 1 MHOT'OYT'OJIBHUKOB,

MIPUMEHSTh CBOMCTBA OKPY>KHOCTH, Kpyra, XOpJibl U JUAMETPA OKPYKHOCTH MPH PEIICHUU 33]1a4.
BJIAJICTh IIOHATUEM OIMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
€€ LEeHTp;

IMMOJIB30BATHCH IIPHU PCIICHHUU 3a4av (l)aKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICH YTJIIOB TPCYTOJIbHUKA

[IEPECEKAIOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAVHHBIE NTEPIICHIUKYIISAPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHON TOYKE.

BJIAJIETh MOHATHEM KaCaTEIbHOU K OKPY>KHOCTH, ITOJIb30BaThCSI TEOPEMOM O MEPIEHINKYIIIPHOCTH

KacaTeJIbHOM U paanyca, MIPoBeIEHHOTO K TOYKE KaCaHUS;

pacro3HaBaTb OCHOBHBIC BH/IbI LIGTI)IpéXYFOJ'IBHI/IKOB, HUX 3JIEMCHTHI, I10JIb30BaThCsA UX CBOMCTBaMH

IIPU PEIICHUU TeOMETPUUECKUX 3a/1a4;

IPUMEHSTH CBOICTBA TOYKU NIEPECEUEHUSI ME/IMaH TPEYrojJbHUKa (LIEHTpa Macc) B pEeLICHUH 3a/1a4;

BJIaACTH IOHATUEM CpGI[HCfI JIMHUU TPCYTOJIbHHUKA U TpallCUuu, IPUMCHATb UX CBOICTBa npu

pCIICHUN TCOMCTPUICCKHUX 3a/1aY,

1oJIb30BaThes TeopemMoil daneca u TeOpEMOil O MPONMOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh X
JUTSL pellIeHus 3a/1a4;

MPUMEHSTDH MPU3HAKU TTOJJOOHUS TPEYTOJFHUKOB B PEIIEHUH T€OMETPUIECKUX 3a/1a4;
MOJIb30BaThCs TeopeMoit [Tudaropa s pemeHns TeOMEeTPUIECKUX U MPAKTUIECKUX 3a]1a4;

CTPOUTH MAaTCMATUYCCKYIO MOJICJIb B IIPAKTUUCCKUX 3aJa4aXx, CAMOCTOATCIIbHO ACJIaTh qepTéxc u

HaxXoAuTh COOTBCTCTBYIOIINC NJINHBI;

BJIAACTD MOHATHUAMU CHHYCA, KOCUHYCA U TaHI'CHCA OCTPOIO yIiia MpsIMOYTOJIbHOTO TPEYTroJIbHUKaA,

IMOJIb30BATHCA STUMHU IMOHATHUAMUA JIS pCHIICHUS NPAKTUYICCKUX 3a/1a4;



—  BBIYMCIATH (Pa3InYHBIMU CIIOCOOAMM) IUIOIA/Ib TPEYTOJbHUKA U TUIOIIA I MHOTOYTOJIbHBIX (PUTYp
(Mosb3ysACh, I1e He0OXOAUMO, KaJIbKYJIATOPOM), IPUMEHSTh MTOJYyYSHHbIE YMEHUS B IPAKTHUECKUX
3a/1a4ax;

— BJIAJETh IOHATUAMU BIMCAHHOIO U LICHTPAJIBHOIO YA, UCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yIllax, yIax MeXIy XopaaMu (CEeKyLIMMH) U yIIIe MEXKy KacaTelbHON U XOPI0i pU peLICHUH
TFeOMETPUUYECKUX 3a/ay;

— BJAJETh IOHATHEM OIIMCAHHOIO YETBIPEXYTOJIIBHUKA, IPUMEHATh CBOMCTBA ONMCAHHOTO

YeThIPEXYTONIbHUKA [IPU PEIICHUN 3a]1au;

— 3HaTb TPUTOHOMCTPHYCCKUC q)yHKIII/II/I OCTPEBIX YITIOB, HAXOAUTH C UX MMOMOIIBLIO Ppa3JINYHBIC

3JIEMEHTHI MIPSMOYTOJIBHOTO TPEYTOJIbHUKA;

— TIOJIb30BaThbCs q)OpMy.]'IaMI/I MNPUBCACHUSA U OCHOBHBIM TPUTOHOMCTPHUYCCKHUM TOKIACCTBOM
-  JId HaXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKUMHA BCIIMYNHAMU,

— HCIOJIb30BaTb TCOPEMBI CUHYCOB U KOCHMHYCOB JJIsI HAXOXKACHUA PA3JIMIHBIX

— OJJICMCHTOB TPCYIOJIbHUKA («pemeHne TpeyFOHBHI/IKOB»), IMPUMCHATH UX IIPU PCILICHUU

— TICOMCTPHUYCCKUX 3aaa4,

— MOJb30BaThLCA TCOPEMaMU O MPOU3BCACHUN OTPE3KOB XOP, O IIPOU3BCACHUN OTPC3KOB CCKYLIUX, O

KBaJpare KacareJlbHOu;

— H3BJICKATb U HpeO6pa3OBBIBaTI> I/IH(I)OpMaI_[I/IIO, MNpEACTaBJICHHYIO B BU/IC Ta6J'II/II_[, Auarpamm,

rpauKoB;

— Haxo4UTb BCPOATHOCTHU CHy‘IaI\/’IHLIX COOBITHI B OIIbITaX, 3HAs BEPOATHOCTU

SJICMCHTAPHBIX CO6LITHﬁ, B TOM YHCJIC B OIIbITaX C paBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA CO6LITI/I$IMI/I;

1.6. ®opma 00yuyeHHUs U CPOKH OCBOEHMSI:
HpOF paMMa pPCain3dyCTCd HUCKIHOYHUTCIBHO C TMNPUMCHCHHUCM JUCTAHIIMOHHBIX O6paBOBaTeJILHLIX

TEXHOJIOTHIA U 3JIEKTPOHHOTO 00y4eHUs 3a04HO0M Popme.

Cpoxu 0CBOEHHUSI MPOTPpaMMbI — 9 MecsiLeB.

JlexumoHHbIe 3aHATHS OHJIalH (BeOuHap) — 93,6 ak. 4.
CamoctositensHas padbora — 113,6 ak. 4.

Wrorosas arrecranus (TECTUPOBAHUE) — 2 aK.Y.

Ilepuon o0yuyeHUus1 M pesKUM 3aHSATHIA:

3aHsATUs TPOBOAATCSA 2 pa3a B Heento 1o 1,3 akageMuyeckomy vacy.

1.7. ®opma opraHu3anuu o6pa3oBaTeIbHOM AesITeILHOCTU: TPYITIOBASI.

1.8. JlokyMeHT, BblIaBaeMblii ocJie 3aBeplIeHus1 00yUeHHs : cepTuHUKaT 00 0OyueHuu.



2. COAEPXXAHUE ITPOT'PAMMBbI

IIporpamma BKJII04YaeT: 72 ypoKa U UTOTOBBIN TECT.

[lepeuenb, TPyIOEMKOCTb, MOCIEIOBATENBLHOCTh M paCIpENeIeHUue YPOKOB, (OPMBI MPOMEKYTOUHOM

aTTeCTaIlMU CIIYIIATEJICH ONPENeIIIOTCS Y4eOHBIM (TEMaTHISCKIM ) TIAHOM.
ConeprkaHne KaxJa0ro YpoKa BKIIFOUAET JIEKIIMOHHBIN U MPAKTUISCKUN MaTepHall.

2.1 KasennapHblii yueOHbIii rpaguk

OO0mas yueOHasi Harpy3ka — __ JaHeil
1 mecsany |2 mecann |3 mecann ¥ Mecan |5 mecsary 16 7 8 9
Mecsn]  [MecsIn Mecsl]  [MecsIT
JI3, CP, I3, CP, JI3, CP, VI3, CP, VI3, CP, UI3, CP, I3, CP, I3, CP, UI3, CP,
ET ET ET ET ET ET ET ET ET A
JI3 — neKIMOHHBIC 3aHATHUS
CP — camocrosrenbHas paboTta
ET — exxemecssuHOE TECTUPOBAHUE
A — nurorosag arrecraius
2.2. Y4yeOHBI IJIaH
No Haszpanue ypokos KonundecTBo yacos
n/ Bcero JleKpoHHEIC CamMocTos-Ten ®opma
1 3aHATUS bHas paboTra MIPOBEPKHU
OHJIaMH
(Bumeoypox/
BeOUHAap)
aK.d.
aK.d. aK.y.
1. | Monynpe Nel: «Pabora 22,8 10,4 12,4 TK, ET
C palMOHAJILHBIMU
YHCIIaMK)
2. | Mogynb No2: 10,4 5,2 5,2 TK, ET
«KoopaunarHas
npsimMasi, CTEIICHU U
KOPHI»
3. | Monynb Ne3: 12,4 52 7,2 TK, ET
«YpaBHEHUS»
4. | Monynb Ne4: 13 6,5 6,5 TK, ET
«I'padpuku pyHKIMil 1
pacyeTsl 1o
hopmynam»
5. | Monynb Ne5: 15 6,5 8,5 TK, ET
«JInaeHbIe N
KBaJIpaTHBIC
HEPaBEHCTBA.
ITporpeccumy




6. | Monynb Neb6: 28 13 15 TK, ET
«TpeyronbHUKI»

7. | Monynb Ne7: 30,6 14,3 16,3 TK, ET
«IInomaau. Ananus
TEOMETPUYECKUX
YTBEPKACHUI))

8. | Monynp Ne8: 37,8 16,9 20,9 TK, ET
«IIpakTuko-opueHTHP
OBAHHBIC 3a4aYn»

9. | Moxynpb Ne9: 22,8 10,4 12,4 TK, ET
«Anrebpanueckue
BBIPAKEHUS,
YpaBHEHUS, 33]1a4U Ha
MPOLEHTHI, ABUKECHHUE

1 paboTy»
10. | Momymnb Nel0: 12,4 5,2 7,2 TK, ET
«IloBTOpenue u
00001IeHIE)
11. | Urorosas arrecrauus 2 2 TecTtupoBanue
HUTOI'O 207,2 93,6 113,6

TK — Texymuii KOHTPOJb
ET — exxemecssuHOE TECTUPOBAHUE

2.3. PaGouast nporpamma

Ypok Nel: DiieMeHTapHbIE ONEPANUM HAJ YMCJIAMM

VYuyamuecs moBTOPSAT OCHOBHbIE apu(MeTHUeCKHe onepannu (CIoKeHHe, BEBIYUTaHUEe, YMHOKEHHE,
JIeJIEHNE) C LeIbIMU YHCIIaMU M HaydaTcs IPUMEHTh UX B KOMOMHUPOBAaHHBIX MpuMepax. Ocoboe
BHUMaHue Oy/IeT yleneHo MOPSIKY BBIOIHEHUS ACUCTBUI U paboTe C OTPHUIATEIHbHBIMU YHUCTAMH.

Ypok Ne2: DiieMeHTapHbIe Onepanuy HAA YncjaamMu. 3aganue 6: OObIKHOBEHHbIE IPO0H
Crnymarenu Kypca 3aKpernsaT HaBbIKH BBITIOJTHEHUS OTIEPAIMi ¢ OOBIKHOBEHHBIMH JIPOOSIMH, BKITIOUAS
CIIOKEHUE, BBIYUTaHNE, yMHOKEHUE U JiefeHre. OHU HayuyaTcsl MPUBOIUTH ApoOU K o01iemMy
3HAMEHATEJI0 U YIPOILATh PE3yJbTaThl.

Ypok Ne3: 3aganue 6: OObIKHOBEHHbBIE IPOOH
VYyamuecs yriyOsT HOHUMaHue PabOThl C OOBIKHOBEHHBIMU JAPOOSIMHU, peIIas 3a71a4H MOBBIIIICHHON
cinoxHOCTH. OHU OCBOSIT METO/IBI CPABHEHUS IPOOEH M MpeoOpa3oBaHusl UX B ICCATUIHYIO (HOpMY.

Ypok Ned: 3ananue 6: OObIKHOBEHHbBIE U IeCATUYHBIE IPO0H

Ha ypoxke ciymarenu Kypca HaydaTcsi IEpeBOIUTHL OOBIKHOBEHHBIE APOOH B ACCATUYHBIC U HA00OPOT, a
TaK>Ke BBIMOIHATH apU(PMETHUECKIE ONePallii C NeCATUIHBIMU APoOsMu. OHU pacCMOTPAT MPUMEPHI
W3 peabHOM )XKU3HU, TIe TaKue MpeoOpa3oBaHusi HEOOXOIUMBI.

Ypok Ne5: 3ananue 6: lecaTuuHbie 1podu

yanII/IGCSI BaerHﬂT HaABBIKHN pa6OTI)I C JE€CATUYHBIMU I[pO6$IMI/I, BKJIrO4as OprrﬂeHI/Ie, CpaBHGHI/IC nu
BBITIOJTHCHHEC onepaunﬁ. OHI/I peLuaT 3aa41 HA BBIYUCJICHUEC HpOI_leHTOB nu ,ZLPYFI/IX anKna;[me
BCJIINYUNH.



Ypok Ne6: 3ananue 6: Crenenn

Caymiareny Kypca Mo3HaKOMSITCS C TIOHSTHEM CTETIEHH YKciia, HaydaTcsl BO3BOIUTH YKCTIa B
HaTypaJIbHYIO CTENIEHb U IPUMEHATh CBOMCTBA CTENEHEN ISl yIPOILIEHUs BbIpaykeHUi. OHU perar
3aJ]]a4M HA BHIYHMCIICHUE 3HAYCHUN CTETICHHBIX BBIPAKCHUIA.

Ypok Ne7: 3ananme 6: 3akpensieHne ¥ NOBTOPEHHE
y‘—IaH_[I/IeCﬂ IMMOBTOPAT BCC U3YUCHHBIC TEMBI U3 3aIaHUA 6, BKJIrO4as ornepanuu ¢ YucCJiaMu, I{p06${MI/I n
creneHssMu. OHU pelaT TUIOBbIE 33a/1a4l, aHAJIOTUYHbIE TEM, KOTOpbIe BcTpeyatoTest B OI'D.

Ypok Ne8: 3aganue 7: CpaBHeHHe YHCeT

Ha ypoxke cnymiarenu Kypca Hay4aTcsi CpaBHUBATh YHCIIa, IPEICTABICHHBIE B Pa3HBIX Gopmax
(OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, cTenieHn). OHM OCBOSAT METOJIbI CPABHEHUS C UCIIOJIb30BAHUEM
YHCIIOBOH MPsIMOM M MPpeoOpa30BaHus BBIPAKCHHUH.

Ypoxk Ne9: 3ananue 7: KoopaunarHasi npsamas
VYuamuecs n3ydar OCHOBBI PaOOTHI ¢ KOOPJMHATHOW IPSMOM, Hay4yaTcsi OTMEUarh Yuciia u
IPOMEXYTKH, a TAKXKE PEeIIaTh 3a7a4y Ha ONPEACIICHUE PACTIOI0KEHHUS TOUYCK.

Ypok Nel0: 3aganme 8: Crenenu
Crnymarenu Kypca yrimyOsaT 3HaHHS O CTETICHSIX, BKIIIOUasi OTpUIATeIbHBIC U HYJIeBbIe TIoka3areau. OHu
Hay4arcsi IPUMEHSTh CBOMCTBA CTENEHEH i pemenus 3aaad u3z Ol'D.

Ypok Nell: 3aganue 8: CreneHn u KOpHH

VYuyamuecs MO3HAKOMATCS C KBaJPATHBIMU KOPHSMH U UX CBOMCTBaMHU, HayyaTcs BBIUUCIIATh 3HAYCHUS
BBIPAXEHUM, COAEPIKAIIMX KOPHU U cTenieHU. OHHU pelar 3a/1aud Ha YIPOILIEHUE U CPAaBHEHHE TaKUX
BBIPAXKEHU.

Ypok Nel12: 3aganue 8: Kopun

Ha ypoxke cnymiarenu Kypca 3aKpensT HaBBIKH paOOThI C KBaJIpaTHBIMU KOPHSIMH, BKITIOYasi BHIHECCHHE
MHOKUTEIIS U3-TI0]] 3HAaKa KOPHS U MPUBEACHNUE MOJOOHBIX paaukaioB. OHU pemiar 3a1auu
MOBBIIIIEHHOM CI0KHOCTH.

Ypok Nel13: 3aganue 8 u 9: Kopuu. JInneiinbie ypaBHeHHs

VYyanuecs akTyalu3upyroT 3HaHUS 110 YaCTH PELICHUS JIMHEMHBIX YPAaBHEHUN U HAy4daTCs

3¢ deKTUBHBIM criocobam penieHus ypaBHeHHH. OHu paccMoTpsT npuMeps! u3 OI'D u orpaboraror
AJITOPUTMBI PCIICHUA.

Ypok Nel4: 3ananue 9: JIuHeiinble 1 paMOHAJIbHbIC YPABHEHHUS
Crnymatenu Kypca Hay4daTcsl pelarh palloHalbHble YpaBHEHUS, IPUBOJIS UX K JTMHEITHOMY BUy. OHu
OCBOAT METO/bl HAXOXKACHUS 00IIEr0 3HAMEeHATeNs ¥ IPOBEPKU KOPHEH.

Ypok Nel5: 3aganue 9: KBaaparnbsle ypaBHeHHsA
VYuamuecs N03HaKOMSATCS C KBaPaTHBIMH YPaBHEHUSIMHU, HAy4aTCs PELIaTh UX C IOMOILBIO
JUCKPUMHHAHTA U 110 TeopeMe Buera. OHu paccMoTpsT npumeps! 3aaa4 u3 OI'D.

Ypok Nel6: 3aganme 9 u 10: KBaaparubie ypaBHenusi. Kitaccuueckoe onpeeieHue BepOSITHOCTH
Ha ypoke ciymarenn Kypcea 3aKpernsT HaBbIKM PELICHUs KBaJAPAaTHBIX YPABHEHUHN U U3y4aT OCHOBBI
Teopuu BeposiTHOCTed. OHM Hay4yaTcsi BBIYUCISATH BEPOSTHOCTD COOBITHI B MPOCTHIX CIyYasiX.

Ypok Nel7: 3aganue 11: I'paduxkn pynkumii. JInneitnas GpyHKuus
VYyamuecs no3HakoMsTCs ¢ JIMHEHHOU (yHKIMel, e€ rpadukoM u cBoiictBamu. OHU HAay4yaTCsi CTPOUTD
rpaduKu ¥ ONPEENITh UX XapaKTePUCTUKU TI0 YPaBHEHUIO.

Ypox Nel8: 3aganue 11: I'paduxku pynkumii. JIuneiitnas pynknus. Ilapadona
Caymarenu Kypca u3ydar KBaapaTuuHyto GyHkuuio u e€ rpadpuk — napabdomy. OHu Hayuarcs
OIpE/IEIIsATh BEPIIMHY, OCb CUMMETPUU U HaIlPaBJIEHUE BETBEH Mapadobl.



Ypok Ne19: 3aganue 11: I'paduxkn pynxumii. JInneitnas pynknus. Kpagparuunas gyHkuus
VYyamuecs 3akpensT 3HaHUs O JIMHEHHBIX U KBaJAPaTUYHbIX QYHKLUAX, pellas 3aJa4l Ha IOCTPOEHHE
rpauKOB ¥ aHAJINU3 UX CBOMCTB.

Ypok Ne20: 3ananue 11 u 12: I'paduxu pynkumnii. ®yHkuus o0paTHasi NPONOPUHOHAIBHOCTb.
Pacuyersl no popmyinam

Ha ypoxe cnymarenu Kypca no3HaKoMsITCS ¢ pyHKIHENH oOpaTHOM MPONOpHHOHATBHOCTH U €€
rpadukoM. OHU TaK)Ke HAy4aTcs BHIIOIHATH PACUETHI M0 3aJaHHBIM (popMyIaM.

Ypoxk Ne21: 3apanue 12 u 13: Pacuersl mo ¢popmysiam. JIuHeliHble HepaBeHCTBA

VYyamuecs HaydaTcs pemarh JIMHEHHbIE HEPABEHCTBA M CUCTEMBI HEPABEHCTB, N300payKaTh PEeICHUS
Ha YKCIOBOM npsMoil. OHU TaKKe 3aKPENAT HaBBIKH MOJICTAHOBKHY 3HAUYECHUH B (OPMYIBI U
BBITIOJIHCHUS PACUCTOB.

Ypok Ne22: 3ananme 13: KBagparHble HepaBeHCTBA
Crnymatenu Kypca OCBOSAT METO/bI PELIEHMsI KBaAPAaTHBIX HEPABEHCTB C TOMOLIbIO METO/IA
uHTepBanoB. OHU Hay4aTCsl aHAIU3UPOBATh MapaldoITy IS ONpeIeIeHHUs MPOMEKYTKOB HEPABEHCTBA.

Ypox Ne23: 3aganue 13: KBagparHble HepaBeHCTBa
VYuamuecs 3aKpensaT HaBbIKH PEIICHHs KBaAPaTHBIX HEPABEHCTB, PACCMOTPST 0COOBIE CITydan U
Hayuarcs 3alUChIBaTh OTBET B TpeOyemoit ¢popme. bynyT pemiens! Tunossle 3a1aun u3 OI'D.

Ypok Ne24: 3ananue 13 u 14: CucreMbl HepaBeHCTB. 321241 HA ApU(PMETHYECKYI0 IIPOrPEeCCHIO
Ha ypoxke ciymarenu Kkypca u3y4yar CUCTEMbI HEPABEHCTB U METO/IbI UX pelieHus. Takxke OHU
MO3HAKOMSTCS C apu(METHYEeCKON Iporpeccuei, HayyaTcsi HAXOAUTh €€ 3JIEMEHTHI U CyMMY.

Ypox Ne25: 3aganue 14: 3agaun Ha apudMeTHYECKYI0 U TeOMETPHYECKYIO POIPEeCcCHI0
VYyamuecs paciupsT 3HaHUS O IPOTPECCUsIX, U3ydaT T€OMETPUUECKYIO POTPECCHUI0 U €€ CBOICTBA.
Onu pemar 3ajaun Ha HaX0XKJIEHUE 3HAMEHATEs, N-I0 WIEHA U CyMMBI.

Ypox Ne26: 3aganue 14: 3agaun Ha apudMeTHYECKYI0 U TeOMeTPUYECKYI0 POrPeccuio
Caymarenu Kypca 3aKpensiT HaBbIKM paboThbl ¢ IPOTrPeCCUsMH, pelliasi KOMOMHUPOBAHHBIE 3aJa4H.
Oco0oe BHUMaHKE yAENAT TUIMYHBIM OIMIMOKaM U CIIOKHBIM ciaydasm B OI'D.

Ypok Ne27: 3ananme 15: Yrubl. Teopema Iudgaropa
VYyamuecs MOBTOPST BU/IBI YIJIOB U X CBOMCTBA, a TaKke n3ydar reopemy lludaropa u ee
PUMEHEHHE B 33J]a4aX Ha BBIUMCICHUE CTOPOH MPSIMOYTOJIBHBIX TPEYTOIbHHUKOB.

Ypok Ne28: 3aganue 15: OcHOBHOe TpUTrOHOMeTpHYecKoe ToxAecTBO. bazoBbie popmyiibl
TJI0IIA/TH

Caymiarenu Kypca Mo3HaKOMSITCS ¢ OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM U (popMyIaMu
rontaaei npocredmux ¢uryp. OH1 HaydaTcst IPUMEHSATH 9TH 3HAHHUS B TEOMETPUYECKHX 3aJa4ax.

Ypok Ne29: 3aganue 15: Ilnomans. [lono0HbIe TPeyronbHUKH. YIUIbI IPH NMapaJlIeJIbHbIX
NPSAMBIX U CeKyIIel

Ha ypoxke yuamiecs u3yydar Npu3HaKH M0J00Hs TPEyTroJIbHUKOB U CBOWCTBA YIJIOB MPH MapauIeIbHbBIX
npssMbix. OHU HAay4aTcs penraTh 3a/1aui Ha BEIYUCIICHHUE TUIOMIAJICH ¢ UCIIOB30BAHUEM TTOI00HSI.

Ypox Ne30: 3aganue 15: Teopembl cHHYCOB M KOCMHYCOB. Touka nepeceyeHusi MeIHAH
TPeyrojibHUKA

VYuyamiuecst OCBOSAT TEOPEMbl CUHYCOB U KOCHHYCOB, Hay4aTcs IPUMEHATh UX JUIS PeLICHUS
IMPOU3BOJIBHBIX TPECYTI'OJIbLHUKOB. Taxoxe nsydar CBOMCTBA TOUKHU NNepeCCUCHUA MCIHUAH.

Ypok Ne31: 3ananue 16: LienTpajibHble U BIUCAHHBIE YIJIbI
CJ'I}’IHaTeJ'II/I KypcCa NO3HAKOMSTCSA C HECHTPAJIBbHBIMU U BIIMCAHHBIMUA YITIAMH, U3ydaT UX CBOIICTBA U
B3aUMOCBA3b. OHU Hayyarcs pelaTh 3aJ]a4l Ha BBIYMCIICHHE TPaJyCHBIX MEp YIJIOB B OKPY>KHOCTH.



Ypok Ne32: 3aganue 16: LlenTpajibHbIe H BIMCAHHBIE YIVIbI
VYuamuecs 3aKpernsT 3HaHus 0 yIilaX B OKPY>KHOCTH, pelasi 3a/1a4y MOBBIIIEHHON cliokHOCTH. Ocoboe
BHUMAHUC YICIAT JO0Ka3aTCILCTBAM CBOMCTB U MMOCTPOCHUSIM.

Ypoxk Ne33: 3ananue 16: MHOroyroJiJbHUKH M OKPY:KHOCTh
Ha ypoxe cinymarenu Kypca u3ydaTr CBOMCTBAa MHOTOYT'OJIBHUKOB, BIIMCAHHBIX U OIMIMCAHHBIX OKOJIO
OKpYykHOCTH. OHUM Hay4arcsi IPUMEHSTh 3TH CBOWCTBA B PACYETHBIX 33]1a4aX.

Ypok Ne34: 3aganue 16: MHOroyroibHMKH M OKPYKHOCTH
anmnecsi YFJIy65[T IMOHUMAaHUE CBA3HU MCKAY MHOIOYTrOJIbHUKaMU U OKPYKHOCTBIO, pe€llasd 3aJa4r Ha
BBIUHCJIEHUE CTOPOH, PAINYCOB U IUIOIIAAEH.

Ypox Ne35: 3aganue 16: TeopemMbl B OKPY:KHOCTH
Caymarenu Kypca u3ydaT OCHOBHBIE TEOPEMbI 00 OKPY>KHOCTH (0O XOpJax, KacaTelIbHbIX, CEKYILUX).
Onu HaydaTrcs JOKa3bIBATb 3TU TCOPCMbI U IIPUMCEHATH UX B 3aJla4ax.

Ypok Ne36: 3aganme 16: TeopeMbl B OKPY:KHOCTH
VYyamuecs 3aKpernsT 3HaHUs TEOPEM 00 OKPYKHOCTH, pelliasi KOMIDICKCHBIE 3a1a4u. byayt
paccMOTpEHbI HECTaHAapTHBIE MPUMEHEHUS TeopeM B 3aaanusax OI'D.

Ypox Ne37: 3aganue 17: Kpagpar. Ilpsaimoyronbuuk. Ilapaniesorpamm
Ha ypoke ciymiarenn Kypca HOBTOPST CBOMCTBA KBaapara, pSIMOYTOJIbHUKA U Mapaienorpamma. OHu
Hayuarcs J0Ka3bIBaTh MPU3HAKU 3TUX (DUTYp M pelIaTh 3a/1a4u Ha BHIYMUCIICHUE SIEMEHTOB.

Ypok Ne38: 3ananue 17: Pomo6. Tpaneuus
VYuyamuecs nzyuar cBoiicTBa poM0Oa 1 Tpaneuuu, BKiodast Gopmyisl miomiaaeil. OHu HaydaTcst
NPUMEHSTH 3TH CBOMCTBA B 3a7ja4aX Ha JI0Ka3aTeJIbCTBO U BHIYMCIICHUE.

Ypox Ne39: 3aganue 17: Tpanenus
Caymarenu Kypca ynryOsT 3HaHUS O TPaNelny, pACCMOTPSAT pa3IMuHbIe e BUBI U cBoiicTBa. OHU
pelIar 3a7a4y Ha HaX0XKAEHUE CPEeITHUX JIMHUI, BBICOT U TUIOLIAIEH.

Ypok Ned4(: 3ananue 18: 3aganus Ha KIE€TKH
VYuyamuecs Haydarcs pemiaTb reOMEeTpHUUECKHe 3a/1a41 Ha KJIeTuaTol Oymare: BBIYUCIATH IO/,
JJINHBI, YTJIbIL. OHH OCBOSIT METOObI UCITOJIb30BAaHUA KIICTOK dJIA HOCTpOCHI/If/'I u I/I3M€peHI/H>'I.

Ypok Ned1: 3aganme 18 u 19: 3agannst HA KJIETKH. AHAJIU3 TeOMETPUYECKHUX YTBePKIACHUI
Ha ypoke cinymarenu Kypca 3akpernsiT HaBbIKH paOOThI ¢ KJISTUYATBIMU 3aJaHMSIMU M HAUHYT U3y9aTh
aHaJIM3 TeOMETPUUECKUX yTBepxkAeHU. OHU HAay4yaTCs MPOBEPATH UCTUHHOCTD YTBEPKACHUM.

Ypok Ne42: 3aganue 19: Anaau3s reoMeTpH4ecKHX YTBEPKACHHI
VYyamuecs ynryOsT HaBbIKM aHAJIN3a T€OMETPUUYECKUX YTBEPKICHNUMN, HAy4aTCsl HAXOIUTh
KOHTPHPUMEPHI U JOKA3bIBATh NCTUHHBIC YTBCPIKIACHUS.

Ypok Ned43: 3ananue 19: AHaIu3 reoMeTpu4ecKMX YTBEPKACHUH
Caymarenu Kypca npogoikar paboTy ¢ FeOMETPHUECKUMU YTBEPKACHUSAMHE, pelast 3a/1auu
MOBBILIICHHOHN CIIOKHOCTH. OHU Hay4arcs apryMEHTHPOBATh CBOW BHIOOP B TECTOBBIX 3aJaHMSIX.

Ypok Ned44: 3aganue 19: Ananus reoMeTpH4ecKHX YTBEPKACHHI
anmneca 3aKpCIAT HABBIKU aHAJIn3a YTBep)KﬂeHHﬁ, PACCMOTPAT TUIIUYHBIC JIOBYIIIKHU B 3aIaHUAX
OI'D. Onu HayyaTcst OBICTPO U TOYHO OLICHUBATh HCTUHHOCTD YTBEPXKICHHM.

Ypok Ne45: 3aganue 19: Anaaus reoMeTpu4YecKHX YTBePKAeHHI
Ha ypoxke cinymarenu Kypca MoBTOPAT BCE TUIIBI TEOMETPUUYECKUX YTBEPIKICHUMN, BCTPEUAIOIIUXCS B
OI'D. Onu pemar TpeHUPOBOYHBIE BAPUAHTHI C MTOJPOOHBIM Pa300pOM.



Ypok Ne46: 3aganue 19: Anaus reoMeTpH4ecKHX YTBEPKACHHI
VYuamuecs 3aBepuiaT u3ydeHne TeMbl, pelas KOMITIEKCHBIC 3a/IaHNs Ha aHaJIu3 yTBepkaeHui. Ocoboe
BHUMAHUC YICIIAT 3aJaHNAM, BbI3bIBAIOIIIUM HanOOJIBIIINE TPYAHOCTH.

Ypok Ned47: 3ananue 19 u 1-5: Ananus reomerpudeckux yreep:kaeHuii. Ilinan nsopa
Caymrarenu Kypca HauHYT pabOTy C MPAKTUKO-OPUEHTUPOBAHHBIMHU 33/jayaMM, Hay4yaTcs
AHAJINM3UPOBaTh KOHTCKCTHBIC 3a/1a4 CLICHApUA «[Iman JABOpa», U BBIIIOJIHATE paCyYC€ThI 1O HUM.

Ypoxk Ned8: 3ananue 1-5: [lnan 1Bopa

anmnecsi HpO)IOJ'DKaT OTpa6aTI)IBaTB HABBIKHN peﬂleHI/Iﬂ HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX 3a1a4 CIIeHapI/ISI
«Inan nBopa»? yaensT BHUMaHUE PEUICHUIO 3aIaHU T€OMETPUUYECKOTO COJAEPKAHMS U3 JaHHOTO
o10Ka.

Ypok Ned49: 3ananue 1-5: Ilnan neopa. @opmarbl

Ha ypoxke cnymarenu Kkypca OpucTysiT K U3y4EHUIO MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 «DopMatsl
Oymaru, U3BIeKaTh U aHAJTM3UPOBATh HHPOPMAIIHIO, IPEICTABICHHYIO B TAOMUIAX, TPUCTYTIAT K
PELIEHHIO IPOCTENIINX 3a/1a4 JaHHOTO OJ10Ka.

Ypok Ne50: 3aganue 1-5: @opmarsl

VYyamuecs yriyOsaT mOHUMaHue PadOoThI C MPAKTHKO-OPUEHTHUPOBAHHBIMY 33/1a4aMu TUMa «PopMaThl
Oymarm», paccMOTPSIT 3((HEKTUBHbBIE BRIYUCIUTEIbHBIC IPUEMBI, IPUMEHUMbIE B 3aJJaHUSIX JaHHOTO
COJIepKaHUs.

Ypok Ne51: 3apanme 1-5: @opmarsl. Tpapuk
Caymrarenu Kypca Mo3HaKoMsITCA € 33/1adaMi Ha aHau3 Tapu(HOTo 1miiaHa Tese(oOHHOro aboHeHTa,
Hayd4arcsl YUTaTh rpaduk pacxosa HHTEPHET TpaduKa U MaKeTa MUHYT Pa3rOBOPOB.

Ypox NeS2: 3aganue 1-5: Tpadux
VYyamuecs MpoIoiKaT pa3BUBaTh HABBIKH PEIICHHS 33]a4 Ha aHAJN3 Tapru(HOTO TUIaHa Tee(OHHOTO
aboHeHTa M MPOI0JKAT UHTEPIIPETUPOBATh, aHATU3UPOBATh U 00padaThIBaTh rpauecKue JaHHbIE.

Ypox Ne53: 3aganue 1-5: Tpadux
Ha ypoxke cinymarenu Kypca pa30epyT KOHTEKCTHBIE 33/1a4i Ha aHAJIW3 HauOoJiee BHITOJHOIO MakeTa
YCIyT CBA3HU IIPU 3aJaHHBIX IMMapaMeTpax U OrpaHUudCHUAX.

Ypok NeS4: 3ananue 1-5: Tpapux. lllocce n Tpona

VYyamuecs n3y4atr 0COOCHHOCTH pacdera MmapaMeTpoB JBIKESHUS 110 Pa3HBIM THUIIAM JIOpoT (Imocce,
rpaBHii), yIeisIT BHUMaHUE paboTe ¢ TEKCTOM JIJIsl MOCIEAYIOUIETr0 YCIEIIHOTO PEIICHUs TPaKTHIeCKOM
3a/lauy yKa3aHHOTO TUIIA.

Ypok Ne55: 3apanme 1-5: lllocce u Tpona
CJIyIJ_IaTeJII/I KypcCa 3aKpCIIAT HABBIKH PCHICHUS 3a/1a4 Ha ABUXKCHHUC 11O pa3HbIM TUIIaM JOPOT, HAYy4YaTCsa
BBIUUCIISATH ONTUMANIbHBIC BAPUAHTHI ABMKEHHUS C TOUKH 3PEHUS PacXo/ia BpEMEHH U TOTLITUBA.

Ypok Ne56: 3aganue 1-5: Illocce u Tpona. Ieun
VYuamuecs mo3HakomsITCs ¢ 3aa4aMu TUna «[ledm» 13 KOHTEeKCTHOM 00IacTH: CTPOUTEIHCTBO.
Hayuatcs onpenensite 00beM CTPOSIIEToCs MapHOTO OTAETICHUS, OLIEHUBATh MTapaMeTphl MEeUH,
HOXO/SIIEH MO TTapaMeTpam MapHOTo OTCICHUSI.

Ypok Ne57: 3apnanue 1-5: Heun. Hlnnbi

Ha ypoxke cimymarenn Kypca nmpogoinkar u3ydars criennduky 3aganmii u3 o6ioka «[leany, ynenst
BHUMaHUE paboTe C MPOIIEHTaMU B pa3pe3e 3aJaHuii JaHHOTO clieHapus. [[pUCTymaT K OCBOCHHIO
3a71a4 Ha pacucT nmapamMeTpoB aBTOMOOMJILHBIX IOWH, HAYy4YaTCsa ONMPCACIIAThE JUAMETP JUCKA,
ABTOMOOMJILHOTO KOJIeca U IPYTHe XapaKTePUCTUKH.



Ypoxk NeS8: 3ananue 1-5: Hnnbi
VYyamuecs 3aKpensT HaBbIKKM PEIICHHS 3a/1a4 Ha aBTOMOOMJIHHBIE IITMHBI, & TaK K& POpPMYJIbI,
HCIIOJIB3YCMBIC B 3a/IaHUAX JAHHOI'O BHU/IA.

Ypok NeS9: 3ananue 1-5: llunbl. [lnan kBapTHpHI

Caymarenu Kypca HauHyT paboTy ¢ 3aauamu «IlnaH KBapTHPBD», HAy4aTCsl BBIYUCIATD TUIOIIAIH
HOMGHIeHI/Iﬁ KBapTHUPBI, PACXO CTPOUTCIIbHBIX MaTCpPUaJIOB, HeO6XO)II/IMBIX JJIA BBITIOJIHEHU ST
PEMOHTHBIX PabOT, COTNIACHO TEKCTY 3aa4H.

Ypox Ne60: 3aganue 1-5: Ilian kBapTupbI
VYyamuecs yriyOsT HaBbIKM paOoThI ¢ IiIaHaMu KBaptup. OTpaboTaror Hanbosee 3aTpyJHUTEIbHbIC
3a/laHus JaHHOTO OJOKa.

Ypoxk Ne61: 3ananue 20: AuredOpanveckue BbIPaKeHUs
Crnymarenu Kypca IOBTOPAT IPpeoOpa3oBaHue alireOpandecKuX BRIPAKCHHM, HAy9aTcs yIpOoIlaTh
CJIO)KHBIE BBIPQXKEHUS U BBIMOIHATD JCHCTBHS C MHOTOYWICHAMHU.

Ypox Ne62: 3aganue 20: Anredpandeckue BbIpaKeHHUsl. YPaBHeHUs!

Vyaniuecst 3aKpersiT HaBbIKU pabOoThI C BRIPOKCHUSIMU U HAUHYT U3y4aTh METO/IbI PCLICHHS YPaBHCHUI
(momepa 20 ¢popmara OI'D).

Ypok Ne63: 3aganme 20: YpaBHeHus1
Ha ypoxke ciymarenu Kkypcea NpoaoiKaT AeTaIbHO U3y4aTh pa3jInyHble TUIIBI YPABHEHU,
BcTpevaronuecs B 3aaanuu 20 OI'D.

Ypok Ne64: 3aganue 20: YpaBHeHus1
Vwyamuecs: ynryOsiT HABBIKH PEIICHUs] YPaBHEHUM, PAaCCMOTPAT 0COOBIE CTyuan U HECTaHIapTHBIC
meToibl. OHM HaydaTcst MPOBEPATh KOpHU Ha cooTBeTcTBHE OJ13.

Ypox Ne65: 3aganue 20: HepaBencrBa. CucreMbl ypaBHeHUH
Caymarenu Kypca U3ydaT METO/Ibl pellieHHs] HEPABEHCTB M CUCTEM YpaBHEHUH, HaydyaTcsl U300paxarh
penieHus rpauyecKky U aHAIUTUYECKU.

Ypok Ne66: 3aganme 21: 3agauu HA JIBUKEHHE 110 TPAMOI
anmnec;{ Hayancs[ pemaTL TCEKCTOBBIC 3a1a4Y HA ABUKCHUC 110 Hp?[MOfI, COCTABJIATH ypaBHeHI/Iﬂ 110
YCIIOBUIO U aHAJIM3UPOBAThH MOTYyUYEHHBIC PEIICHUSI.

Ypoxk Ne67: 3ananue 21: 3apauu HA ABUKeHMeE 10 BojIe
Ha ypoxke ciymarenu Kypca u3ydar 0COOCHHOCTH 3a1a4 Ha JIBMDKCHHE 110 Bojie (YUeT TEUCHHS ),
Hay4aTcsi COCTaBJISATh YPABHEHUS C YUETOM CKOPOCTH T€UCHHUSI.

Ypok Ne68: 3ananme 21: 3agauu Ha padoTty
VYyamuecs Mo3HAKOMATCS C 3a/1auaMH Ha COBMECTHYIO pa0OTy, Hay4aTcsl ONpeAesaTh
MPOU3BOAUTEIHLHOCTD U COCTABIIATh YPABHEHUS IS PEILICHUSI.

Ypok Ne69: 3aganue 21: 3agaun Ha IPOLEHTHI, CIJIABLI M CMECH
Caymrareny Kypca HayJaTcs peliaTh CIOKHBIC 337a491 Ha MPOLEHTHI, CIUTABBI K CMECH, OCBOSIT METOJIBI
COCTaBJICHUSI MOZIETICH JUIsl TAaKUX 3aj1ad.

Ypok Ne70: 3ananue 8, 11, 14: IloBropenue
VYuyamuecs mOBTOPAT KItoUeBble TeMbl 3a1aHuil 8 u 11 (cTrenenu, kopHu, rpaduku GyHKuil), 14
(mporpeccun) pemar TUnoBbie 3a1aun u3 OI'D 15 3aKperieHnst Marepuasa.

Ypok Ne71: 3ananue 14, 16, 18: IloBTopenue

Ha ypoxe ciymatenu Kypca HOBTOPSAT T€OMETPUIO: TPEYToJIbHUKH (HoMep 15), reomeTpuio
OKPY>KHOCTH M 33aJa4M Ha KieTkax (3afganus 16 u 18), pemar KOMIIEKCHbIE 3a/1a4u, 00bEeTUHSIOIINE
O9THU TCMHI.



Ypoxk Ne72: 3akiarounTe/ibHbIN ypok. Penenue Bapuanra
VYuyamuecs mponokar padboTy ¢ MOTHBIMU BapHaHTaMHU, yAesss BHUMaHHE Hau0OoJee CI0KHbBIM
3aJaHUSIM U OTPaOOTKE CTPATETUH peIIeHusI.



HroroBas arrecranmusi: TecTupoBanue

2.4. KagpoBoe o0ecnieueHue

Peanuzanuss  mporpaMMbl  oOecrieuyuBaeTCsl  MENAarorMyeckMMM  KaJpamH, HMEIOLIMMHU  BhICILEE
npogeccoHallbHOE 00pa30BaHUWE M OTBEYAIOUIMMU KBaJM(UKAIMOHHBIM TPEeOOBaHUSAM, YKa3aHHBIM B
KBaJM(PHUKAMOHHBIX CIIPABOYHUKAX, W (WJIHM) TMPO(ecCHOHATBHBIM CTaHAAapTaM, B paMKax H3y4aeMoro
LUKJIA.



2.5. Marepua/ibHO-TeXHHYECKOe U IIPOrPaMMHOe ofecrieyeHre peaju3auuy NporpaMmmbl

000 «TOYKA 3HAHUI» pacnomaraeT MarepHalbHO-TEXHHUECKOHl 6a30ii, obecreunBaromeit
IPOBEJCHUE BCEX BUJOB JUCHUUIUIMHAPDHOW U MEXIUCIUIUIMHAPHONW TMOATOTOBKH, HTOTOBOM
aTTeCTalMU CIIyIlaTesel, IpeayCMOTPEHHBIX YUeOHbBIM IIJIAHOM:

MecTo paboThl penoaBaTes

S N X

S X X X X X X

S X X X | <

AN

AN

Cron koMIbIoTepHbIH/MUcbMeHHBINA 120x60 - 1T
Kpecio ARDOR GAMING Gun Shield 10B - 1t
HBIT Dexp IEC Plus LCD 3000VA - lmr;
[Tepexomuuk ot UBII k cereBomy punbTpy - 1 mT,
Ceresoit punsTp ¢ USB pazsemamu - 1t
Co¢ptooke 50x70 600BT - lmT

Jlammna crygmiinas it coptOokca 135W E27 5500K,

XomonHbli Oenblii cBet, 135 BT, JltomuHeciieHTHAs
(aHeprocoeperaronias) - 4mT (3armacHbIC);

[Tpenoxpanutenu B copToOOKC 3- SA, 250V - 5 mTyk;
Monurop 21.45" DEXP DF22N2 uepHslii - 11uT;
Mukpodon netnmnunsiii BOYA BY-MI - 1

Apple iPad 10.2" (2021) Wi-Fi 64Gb Silver - lmr;
Apple MacBook Pro 16", M1, 16I'b, 2021r - 1mT;
Cruryc WiWU Pencil Pro - 1T

Xab Baseus (4K@60Hz 8-in-1 STARJOY 8-PORT TYPE-C)
- lmr

[Tatu-xopa RJ 45 - 1wt

®yTtoonku (Mepu) “Touka 3HaHUK™ - 2 - 4 1T

H[!OF[Z&MMH 1A BEACHUA Be6I/IHanOBI

Onepanuonnas cuctema - macOS Sierra 10.12.6;
OBS Studio - 29.0.2;
AnyDesk;

QuickTime player;




"4 Safari browser.

IIporpammHoe  ofecnedyeHHe:  JIMIEH3UOHHBIE  CHCTEMHBIE  NPOTpamMMbl,  OOECHEUHBaIOILINE
B3aMMOJICHCTBUE BCEX JPYrHX TMporpaMM ¢ OOOpyIOBaHHEM U B3aUMOJACWUCTBHE TOJIH30BATENsd
NEPCOHAIBHOIO KOMIIbIOTEpPA C IMPOrpaMMaMi. YHHBEpCaibHbIE O(HUCHBIE MPHUKIAIHBIE MPOrPaMMBbl U
cpenctea UKT, nHampumep, mnporpamma MOArOTOBKH TpE3CHTAIlMi; uCHoOJb30BaHHe HTepHera,
AJIEKTPOHHOM MOYTHI; UCIIOJIb30BAHNE aBTOMATU3UPOBAaHHBIX MIOMCKOBBIX cucTeM MHTepHeTa.
HudopmarimonHo-ob6pas3oBaTenbHas cpefa BKIodaeT B ceda obpazoBarenbHyto LMS «Touka 3HaHUMI».
O6pazoBarenpHas LMS «Touka 3nanuii» obecrieuuBaet uepe3 aTepHeT noctym k:

- BIEKTPOHHBIM HH(POPMALIMOHHBIM 1 06pa3oBaTenbHbIM pecypcam 000 « TOUKA 3HAHUN»;

- JIOCTYyl K HOPMAaTUBHBIM U OPraHU3ALMOHHO-METOJUYECKUM JOKYMEHTaM, periaMEeHTUPYIOIIUM
obpazoBarensHblii mporece 8 000 « TOUKA 3HAHUN»;

- CUCTEMY JJIEKTPOHHOro yuéta ciymareneit; (cM. [lonoxenue)

- B3aMMOJEWCTBUE CIyIlIaTeNedl ¢ mperojaBaTelisiMU, OpraHu3aTopaMu 00pa3oBaTENbHOrO MIpolecca U
anmunuctpanueit 000 « TOUKA 3SHAHUM». (em. [lonoxkenne)


https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_ispolzovanii_sistem_vedeokonferentssvyazi_pri_realizatsii.pdf
https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_okazanii_ucebno_metodicheskoi_podderzhki_uchashimsya.pdf

2.6. Popma aTTecTallMM M OLICHOYHbIE MaTePHAJIbI

[TporpaMMo# IpeyCMOTPEH TEKYIIM KOHTPOJIb B BHJE JNOMAIIHETO 3aaHUs U TECTOB, PA3MEILEHHBIX B
ypokax Ha obpazoBarensHol LMS «Touka 3HaHMIT», TPOMEKYTOUHBII KOHTPOJIb B BUZIE TECTOB, COITIACHO

y4eOHOMY TLIaHYy.

WroroBast artecranusi MPOBOAUTCS B BHUJAE HUTOroBoro Bapuanta B ¢opmare OI'D. Hroroseii tect
BKJTFOUaeT B ceOs 19 TeCTOBBIX BOMPOCOB M MIECTh 3aJaHUi ¢ pa3BEPHYTHIM OTBETOM. J[Jis ycmenrHoro
IPOXOXKJCHUS TecTa HEOOXOAMMO MPABUILHO BBHIIIOJIHUTH HE MEHee § 3aJlaHHi TECTOBOM YacTH (IpU 3TOM

MUHHUMYM J[Ba U3 KOTOPBIX JODKHBI OBITh U3 OJIOKA «KTEOMETPHUS).

OreHka KayecTBa OCBOEHHsI y4eOHOM MporpaMMbl IPOBOAUTCS B MPOLIECCE UTOTOBOI aTTecTauu B (hopme

TE€CTUPOBAHUS.

Onenka Kpurepun

3aureHo Onenka «3a4yTeHO» BBICTABISETCS 00ydaromemMycs,
MIPOJIEMOHCTPHUPOBABIIIEMY TBEPAOC U BCECTOPOHHUE 3HAHUS MATCPUAITHI,
YMEHHE MPUMEHSTH MMOJIyYeHHbIE B paMKax 3aHSATHI MPaKTUYECKUE HABBIKH
1 yMeHus. JloCTHKEeHHS 3a epro 00ydeHHUs U pe3ylIbTaThl TeKYIIeH
arTecTalyy AeMOHCTPUPOBAIIM OTIIMYHBINA YyPOBEHb 3HAHUI U YMEHHIA
oOyyarorerocsi. He Mmenee 85% mpaBHIBLHBIX OTBETOB IPU PEIICHUH TECTA.

He 3aurteno Onenka «He 3autreHo» BbeIcTaBnseTcs 00ydaroniemMycs, KOTOPBIiA B

HEJIOCTATOYHOI Mepe OBIIAIE TEOPETHUECKUM MATEPUATIOM 10
JTUCITUIIMHE, TOMYCTUI P TPYObIX OMHUOOK MPH BHIMOIHEHUN
MPAKTHYECKUX 33JJaHUH, a TAK)KE HE BBITIOIHIIT TPEOOBaAHHUIHA,
MPEIBABISIEMBIX K IPOMEKYTOUHOM arTecTanuu. JlocTikeHus 3a nepuos
OOy4eHUS B Pe3yIbTaThl TEKYIIEH aTTeCTalluy JEMOHCTPHPOBAIIN
HEY/IOBJIETBOPUTEIIHHBIA YPOBEHb 3HAHUHM U yMEHUI 00y4aronierocs.
Menee 80% mpaBHIIbHBIX OTBETOB MPHU PEIICHUN TECTA.

IIpumepbl OEHOYHBIX MATEPHAJIOB TEKYIIEr0 KOHTPOJIA

Monynb Nel: «Pabora ¢ paiioOHaIbHBIMU YUCIAMEIY

VYpok Nel. : DjieMeHTapHBbIE ONIEPALIMHA HAX YHCJIAMHU

1) Haitgure 3HaueHnue BeipakeHus 9,6 + 3,93

2) Haiigure 3Hayenue Beipakenuss — 5,047 — (— 3,39)
3) Haitaute 3nauenue Beipakenus: 7,008—3,6

4) Haiinure 3Hauenue Boipakenus 0,62 « 71,94

5) Haiigute 3Hauenue Boipaskenus 1, 9744 24, 68

6) HaiinguTe 3HaueHue Boipaskenuss — 6 *(— 8,1) — 4,2

7) Haiigute 3nauenne Beipaxenus 0, 56 35 -0, 05

IIpuMepbI OLIEHOYHBIX MAaTePHAJIOB IPOMEKYTOYHOI0 KOHTPOJIA

Exemecsunoe tectupoBanue Nel (nemo-Bepcusi)
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Bxoa No |

Ha muane (cwm. puc.) mpencTaBiieH AW3aliH-TPOEKT ckBepa B craHuile Jlyxku. CTopoHa OONBIION
KJIETKH paBHa 2 MeTpa. YYacTOK, OTBEJCHHBIM I0J] CKBep, MMeeT KBajaparHyto (opmy. Ilo mepumerpy
ydacTKa IUIaHUPYEeTCsl YCTaHOBUTH 3a00p. C JIByX CTOPOH CKBepa OyayT JiBa BXOJa.

Ecnm 3aiiti B ckBep, To cripaBa oT Bxoma Ne 1 Oymer pacmonaratbCs Kapycelb, a clieBa — JCTCKUN
UTPOBOI KOMILJIEKC, OTMEUCHHBIN Ha riaHe mudpoii 5.

]_IOM TBOPUYCCTBA 6y)1eT HaXoauThCA CJICBA, €CIIN 3alTU qepe3 BXOJ Ne 2, a 300yTOJIOK — CIIpaBa.

LlenTp ckBepa, OTMEUYEHHBIH HUPPOI 4, TUIaHUPYETCS YKpacuTh (OHTAHOM AMAMETPOM 2 MeTpa U
JIBYMsI [BETOYHBIMHU KIyMOamu. PSoM C JETCKMM UTPOBBIM KOMIUIEKCOM TOCTPOST Kade, PsIoM C
KapycCesblo — KHHOTEaTp IUIOMAAbI0 64 M.

3a KuHOTEaTpoM OyIeT 00opyI0BaHa TPEHAKEPHAs TIJIOIAKa, OTMEeUeHHas: udpoit 8.

Ha Ttepputopun ckBepa JOpOKKM HIMPUHON 2 M OyayT BBUIOXKEHBI TPOTYapHOM IJIMTKOM pa3MepoM
1 M x 1 M. Annes mupuHoi 4 M pacnionaraercs oT Bxoza Ne 1 1o /loma TBopuecTBa 1 Oy/JeT BbUIOXKEHA TOM
K€ TTUTKOM, YTO U JOPOXKKH.

Ne 1 Jlnst 0ObeKTOB, YKa3aHHBIX B TAOIUIIE, ONIPEACIINTE, KAKUMU I(ppamu OHM 0003HAYCHBI Ha TIAHE.
3anonHuTe TaOIUILy, B OTBET 3AIUIINTE MOCIIEJOBATEIBHOCTD YeThIpeX nugp 6e3 mpoOesoB u Ipyrux
JIOTIOJTHUTEIBHBIX CHMBOJIOB.



Oo6wexthI | [lom TBOpuecTBa |Kunorearp|Kade|3ooyromok

Hucpsr
Ne 2 TpoTyapHas IJIMTKa MPOJAeTCs B yIakoBKax Mo 3 mTyku. CKOIBKO YITaKOBOK MOHAAO0UTCS KYIIUTh,
4TOOBI BRUTOKUTH aijieto oT Bxoaa Ne 1 o Jloma TBOpuecTBa?

Ne 3 Haiigure mnomans (B M%) 3eMIIH, KOTOPYIO 3aHUMaeT JloM TBOpYECTBa.
Ne 4 HaiimuTe HanuOOIbIITNI BO3MOXKHBIN painyC Kapycein (B MeTpax).

Ne 5 Tlo nepuMeTpy ydacTKa MIIaHUPYETCs YCTaHOBHUTH 3a00p. C IBYX CTOPOH CKBepa OyayT JBa BXOJA.
[Ipu o6cyxnennu, KakuM JA0JKEH ObITh 3a00p, pacCMaTpPUBAJIOCh ABA BApUAHTA: KOBAaHBIA WU
KOMOMHUPOBaHHBIH. L[eHbI Ha JO0CTaBKYy 000pYyI0BaHMS U Ha YCTAHOBOYHBIC PA0OTHI, @ TAKIKE CTOUMOCTD
M3TOTOBJICHUS OJHOTO TIOTOHHOTO MEeTpa 3abopa mpencTasieHsl B Tabnuie. Ha ckonbko pyOieii oOmas
CTOMMOCTBH KOBAaHHOTO 3a00pa MEHbIIIe 00IIel CTOMMOCTH KOMOMHHPOBAHHOTO 3a00pa?

CTOMMOCTBI0CTABKU CrouMocTh CronMocTh H3rorosjenus 1
Bapuant 3a00pa
(pyo.) yCcTaHOBKHM (Py0.) | moroHHoro merpa 3a6opa (pyo.)
KoBanpblii 3500 5130 1000
KomMOuHHpOBaHHBII 3000 5300 1300

[Tpumeuanue. [Tpu Bxogax 3a00p HE yCTaHABIMBAETCS.

Ne 6 Haiiqute 3HaueHUE BhIpaKeHUS 7,9+2,2.

18 17
Ne 7 Kaxoe U3 clieyromux YHCe 3aKIF0YCHO MKy YUCIaMU |~ U~

B omeeme yKasicume Homep npasujlibHoco sapudanmda.

1) 0,8
2) 0,9
3) 1

4) 1,1

9 8

Ne 8 Haiinure 3HaueHUE BBIpaKEHUS A%:E npua =4ub="7.
ab

Ne 9 Haiiure KopeHb ypaBHEHHS 4(x+1)=09.

Ne 10 Bans BeiOupaet ciayuaiiHoe Tpex3HauHoe uncio. Haiiiure BeposSTHOCTb TOTO, UTO OHO JEJIUTCS Ha
51.

Ne 11 YeraHOBUTE COOTBETCTBHE MEKIY TpadukamMu GyHKUUH U HopMylnaMu, KOTOPbIE UX 33a10T.
A) b) B)
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1) y=4x—3
2) y=4x+3

= VAT

4) y:x2+5x

Omeem ykasicume 6 gude noci1e008amenbHOCmu Yyugdp 6e3 npobenos u 3ansamvix 8 yKa3aHHoM HOpsioKe

A|[b|B

Ne 12 I{eHTPOCTPEMUTENBHOE YCKOPEHHE TIPH IBUKEHHMH 110 OKPY/KHOCTH (B M/C*) MOJKHO BBIYHCIIHTE IO
dopmyre a = w’R, tne @ — ymiosas ckopocTs (B ¢ '), a R — paauyc okpykHOCTH. [1011B3ysCh 5TOM
(opMyJI0ii, HalinuTe paguyc R (B METpax), €CIIM YIIOBask CKOPOCT paBHa 8,5 ¢, a IEHTPOCTPEMUTENBHOE
YCKOpEHHUe paBHo 289 m/c?,

Ne 13 Permmre HepaBeHCTBO 22 — x > 5 — 4(x — 2) u onpejienuTe, Ha KAaKOM PUCYHKE H300pakeHO
MHOXECTBO €r0 PEIICHUH.

B omeeme yKasicume Homep npasujlibHoco sapuanmda.

1) 2)

=y
] b
=y

3) 4)

=y
=Y

Ne 14

B xone 6uonorunueckoro skcrepuMenTa B yamky IleTpu ¢ murarenbHON cpeoif MOMECTHIIN KOJIOHHUIO
MUKpPOOPraHu3MoB Maccoil 13mr. 3a kaxzasle 30 MUHYT Macca KOJIOHUM yBenuuuBaeTcs B 3 paza. Haiinure



Maccy KOJIOHUU MUKPOOPraHu3MoB uepe3 90 MUHYT nociie Hayana skcrepuMenTa. OTBET JaiTe B
MWLM PaMMaXx.

Ne 15 B napamnenorpamme ABCD nuaronans AC B 2 pa3a 6ombiie ctoponsl ABu £ ACD = 169 °.
Haiinure MeHbIINI yToJI MEXIy TUAarOHASIMH MmapajuiesniorpaMmma. OTBET aidTe B rpaaycax.

Ne 16

Touka O — ueHTp okpyx HOCTH, LACB = 24° (c™. puc.). Haitnure Bennuuny yrna AOB (B rpagycax).

Ne 17 Haitaure momaab KBajpara, €CJid €ro AMaroHalib paBHa 3.
Ne 18

B

-

-

C

Ha xneruaroit Oymare ¢ pasmepoM ki1eTku lcM X 1cMm oTMeuensl Touku 4, B u C. Haiinute paccrosiHue ot
TouKU A 110 ipsimoit BC. OTBET BbIPA3UTE B CAHTUMETPAX.

Ne 19

Kaxkoe 13 crnenyronux yTBepKaeHuit BepHO?

1) JIro6oii mpsIMOYyTrOTEHUK MOXKHO BITMCATh B OKPY>KHOCTb.
2) Bce yrsr pomba paBHBI.

3) TpeyroasHuK co cTopoHamu 1, 2, 4 CyImiecTByerT.

2
Ne 20 Pemmre HepaBenctBo (x — 1) < \/E (x—1)
Ne 21 U3 roponoB A u B HaBcTpedy Apyr Apyry OIHOBPEMEHHO BbIEXAJI MOTOLMKINCT U BEJIOCUIIEANCT.
Motonuxiuct npuexan B B Ha 30 MUHYT paHblile, 4eM BEJIOCUIIEINCT Ipuexai B A, a BCTPETHIIUCh OHU
yepe3 20 MuHyT nocie Bolie3na. CKoJIbKO 4acoB 3aTpaTui Ha yTh U3 B B A Benocunenuct?
Ne 22 Tloctpoiite rpaduk ynkiun y = |x|-(x — 1) — 2x Onpenenure, npu KaKuxX 3HAYCHUSAX M
npsMasi y = m UMeeT ¢ rpadukoM poBHO JABE OOIIME TOUKH.
Ne 23 OcHoBanus Tpaneuuu paBHbl 9 u 15. Haiinure oTpe3oK, COEAUHSIOMINN CepeINHbI JuaroHaien
Tparneuuu.
Ne 24 B napamnenorpamme KLMN Ttouka A — cepenuna ctoponbl KN. N3BecTHO, uto AL = AM.
JlokaxxuTe, 4TO NaHHBIN NApAJLIEIOrpaMM — IPSIMOYTOJIBHHUK.

Ne 25 B tpeyronbuuke ABC duccexkrpuca BE n mennana AD nepneHAUKYJISpHbl U UMEIOT OIMHAKOBYIO



JUIMHY, paBHYt0 164. Haiinure ctoponsl Tpeyronsauka ABC.

IIpuMepbI OLIEHOYHBIX MATEPUAJIOB UTOTOBOM ATTECTAIIUM:

X0341H JAa4HOTO y4acTKa CTPOMT OaHIO C MapHbIM oTheneHueM. [lapHoe oTneneHne uMeeT pa3mMepsl:
JummHa 3,2 M, mupuHa 2,5M, Beicota 1,9M. OKOH B NapHOM OTIEIEHMM HET, I JOCTylla BHYTPb
MJIaHUpYyeTCs ABepb mupuHor 60 cMm, BeicoTa JIBepHOro npoema 1,7 M. Jljist mporpeBa napHOTro OTACIEHUS
MOKHO HCIIOJIb30BaTh IEKTPUUYECKYIO MM JAPOBSHYIO Neyb. B Tabnuie mpeacTaBieHbl XapaKTePUCTHUKU
Tpex neyei.

Howmep neun Tun O6wem nomernienus|Macca|Croumoctsb
1 JlpoBsiHas 7-11 42 17 000
2 JlpoBsiHas 9-17 46 18 500
3 DIeKTpUYECKast 8-16,5 18 14 000

Jlist ycTaHOBKH APOBSTHOM TEUW TOTIOMHUTEIBHBIX 3aTpar He MoTpeOyeTcs. YCTaHOBKA IEKTPUUYECKOM
Mevr MoTpedyeT MOABEACHHS CTIeIHaIbHOTO Kabens, 9yto oboiaeTcs B 6200 pyo.

Ne 1 YcTaHOBHTE COOTBETCTBUE MEXKYy CTOMMOCTSIMU ¥ HOMEpaMU Tieueil. 3aroTHUTE TaOIuILy, B OJTaHK
OTBETOB MEPEHECUTE MOCIIEN0BATENFHOCTD TpeX UG p 0e3 MpoOesioB, 3anAThIX U JPYTUX TOMOTHUTEIBHBIX
CHUMBOJIOB.

Croumocts (py6.)[18 500]|14 000|{17 000
Homep nieun

Ne 2 Haiinute o6bem mapHoro otaeneHus crposieiicst 6anu. OTBeT gaiiTe B KyOUYECKUX MEeTpax.

Ne 3 Bo ckonbko pyOiieit 060iiercst MOKyNKa JPOBSHOM MMe4H, MOAXOIAIIeH 10 00beMy MapHOTO
OTJICJICHUS, C IOCTABKOM, €CIIM JOCTaBKa IMEeYH J0 JAYHOTO ydacTka Oyzmet ctouth 1200 pyoneii?

Ne 4 Ha snekrpudeckyto neub cuenanu ckuaky 15%. Cxonbko pyOineii ctaiga CTOUTH 1edb?

Ne 5§ Xo3zstmH BeIOpas ApoBsiHyIO 1edb (puc. 1). UepTex nepenHeil maHeny mevn moka3aH Ha pUCYHKe 2.

apka KowyXa

JIBEPIIA TOMKH




Puc. 1 Puc. 2

[Teub cHaGkeHa KOXKYXOM BOKpPYT ABEPIIbI TONKU. BepXHsis 4acTh KO)KyXa BBIIIOJHEHA B BUJIE apKHU,
IIPUBAPEHHOMN K IepeIHeN CTEHKE MEUKH 110 Ayre OKPY»KHOCTHU C LICHTPOM B CE€pe/lnHe HIKHEN 4acTu
KOXyXa (cM. puc. 2). J{71s1 yCTaHOBKHM MEUYKHU XO39MHY MOHAZ00MIOCh Y3HATh PAJNyC 3aKpyIJIEHUs apKu R.
Pa3mepsl ko)Kyxa B caHTUMETpax IMOKa3aHbl Ha pUCyHKe. Halinure paauyc 3aKpyIiieHUs apKy B
CaHTHUMETpAX.

Ne 6 3anummTe AeCATHUHYIO APOOh, paBHyo cymme 310 + 1-10 - + 510

Ne 7 Ha koopavHaTHOM psMOi oTMeueHbl uyucia a u b. Kakoe u3 crieayomux yTBEepKIeHHH 00 3TuX
Yyuciaax BEpHO?

B omeeme yKasicume Homep npasujibHoco sapuanmda.

Y

l)a < bula|< |b|
2)a > bwu|a| > |b|
3) a<bula|> |b|

4)a > bula| < |b]
Ne 8 Haiinure 3HaueHUE BBIPAKEHUS (\ﬁ - \/g) (\ﬁ + \/g)

. 2
Ne 9 Haiinute kopau ypaBHeHus x — 10x = 0
Ecnu kopHell HecKonbKo, 3anuwiume ux ¢ omsem 0e3 npooenos 6 nopsaoke 603pacmanusl.

Ne 10 Ponutenbckuii KOMUTET 3aKynil 25 1MasnoB Ui HOAAPKOB JAETSAM B CBA3H C OKOHYaHHUEM Y4eOHOTO
roga, u3 HUX 21 ¢ mammHamu U 4 ¢ BuAamMu ropoaos. [logapku pacripeaensroTcs: ciaydaiiHbIM 00pa3omM
MexXxay 25 neTbMu, cpean KoTopbix ecth Cama. Halinute BeposaTHOCTB TOro, uyto Calle 10CTaHeTcs nasi ¢
MalIuHOM.

Ne 11 Ha pucynke nzobpaxensl rpapuku QyHKUMi Buaa y = ax’ + bx + c. Jlng xaxmoro rpaduxa
YKXXHUTE COOTBETCTBYIOIINE €My 3HAaYCHHS KOIPPUIMCHTA ¢ ¥ TUCKPUMHUHAHTA D.

I'padpuxu

A) b) B) )




YA YA VA VA )
| Y X 70 N
. o ) '
3Haku unces
1)a>0,D>0 2)a>0,D<0 3) a<0,D>0 4)a<0,D<0

3anuiuTe B OTBET LHU(PHI, PACIIONOKUB UX B HOPSAKE, COOTBETCTBYIOLIEM OyKBaM:

A b B I

Ne 12 3nHast [yiMHY CBOETO IIara, 4YeJI0BeK MOXKET MPUOIMKEHHO TIOACYUTATh MTPOHIEHHOE UM PACCTOSTHUE S
no gopmyne s = nl, Tae n — YNUCIIO MaroB, / — auHa mara. Kakoe paccTostHue MpoIest 4eIoBeK, eCiin
[ = 80cm, n = 16007 OTBeT BhIpa3uTe B KUJIOMETPAX.

Ne 13 Haitaute HaMeHbIIIEe 3HAYCHHE X, YIOBJIECTBOPSIOIIEE CUCTEME HEPABEHCTB
{5x + 15<0, x + 5>1

Ne 14 B xone pacnaaa paiMOaKTUBHOTO U30TOMA €r0 Macca YMEHbIIAETCS BABOE Kaxable 8 MUHYT. B
HauaJIbHbI MOMEHT Macca u3orona coctasisiia 160 mr. Haiinure maccy uzorona uepes 40 munyt. OTBET
JlaliTe B MUJUTUTPAMMax.

Ne 15

B tpeyronsauke ABC AB = BC, a Beicota AH nenut ctopony BC Ha otpe3ku BH = 45 u CH = 30.
Haiinure cosB.

Ne 16



\ /,'
Ha otpeske 4B BriOpana Touka C Tak, 4TO AC =60y BC = 1-HOCTpoeHa OKPY>KHOCTB C LIEHTPOM A,

npoxozsmas yepe3 C. Halinure nnuHy oTpeska KacaTrelnbHOM, IPOBEIEHHOM U3 TOUKU B K 3TOI
OKPY>KHOCTH.

Ne 17

/ 7
/ / /
/ /
4 E D

[Inomane napamnenorpamma ABCD paBna 189. Touka £ — cepeaunna ctoponsl AD. Haiiaute miomanb
tpaneunu AECB.

Ne 18

Ha xneruaroii 6ymare ¢ pazmepom kineTku 1x1 uzodpaxkena ¢urypa. Haliqure ee ruiomans.
Ne 19
Kaxue U3 naHHBIX yTBEpKIE€HUN BEPHBI? 3alIUIINTE UX HOMEpA.

1) Ecnu Tpu ymia ogHOro TpeyrojabHUKa COOTBETCTBEHHO PAaBHBI TPEM YIVIaM JIPYTOro TPEyrojibHHUKaA, TO
TaKH€ TPEYTrOJIbHUKH MTOJIOOHBI.

2) B nr0060# 4eThIpexyroJbHIUK MOXHO BITHCATh OKPY>KHOCTD.

3) LlenTpoM onMcCaHHOMN OKPY>KHOCTH TPEYTOJIbHUKA ABJISETCS TOUKA IEPECEUEHUS] CEPEIUHHBIX
NEPIECHIUKYIISIPOB K €r0 CTOPOHAM.

Ne 20

Pemure ypaBHeHHnEe — 2% — 7x + 19 = (x + 7)2



Ne 21 Bap:xa mpoiiia 1mo TeueHuIo peku 84 KM 1, TOBEpHYB 00paTHO, MpoIuia emie 66 KM, 3aTpaTHB Ha
Bech myTh 10 yacoB. HalimuTe COOCTBEHHYIO CKOPOCTh OapKH, €CITM CKOPOCTh TEUCHHUS PEKH paBHA 5 KM/4.
(< +2,25) (x—1)
1—x

y = kxumeer ¢ rpaduKOM POBHO OJIHY OOIIYIO TOUKY.

Ne 22 TlocTpoiiTe rpaduk QyHKIHH Yy = U OTIpENIeINTE, IPHU KAKNX 3HAYCHUSX k TpsiMast

Ne 23 Haiiaure 60xoByto ctopony AB tpaneunu ABCD, ecnu yrisl ABC u BCD paBHBI COOTBETCTBEHHO
60°u 135°,a CD = 24.

Ne 24 JlokaxuTe, 4To MeIMaHa TPEYyTroJbHHUKA JCITUT €ro Ha JIBa TPEYTOJIbHUKA, IJIOIIAI KOTOPBIX PaBHBI
MEXTy COOOM.

Ne 25 Mennana BM u 6uccekrpuca AP tpeyronsauka ABC nepecekatorcs B Touke K, aimHa cTopoHbl AC
BTpoe OoJblIle JTMHBI CTOPOHBI AB. Haliiute oTHOIIEHHE TUIOIIAu TpeyroiabHuKa A KM k miomanu
yeTblpexyronbHuka KPCM.

2.7. Ciucok peKoOMeHI0BAHHOM JTUTePaTypbl

1. 3AJIAYU [TPAKTUYECKOM HATIPABJIEHHOCTHU B OI'D U EI'D 10 MATEMATHUKE

3aiinymuinH A.P., bukkynosa I

Hayka B coppeMenHoM Mupe: npuoputeThl pazsurud. 2019. Ne 1 (5). C. 20-21.

2. HPOBJIEMbI BBIIIYCKHUKOB TIPU CJHAYE OI'D> 11O MATEMATUKE W TIVTU HUX

I[NPEOJIOJIEHW A
Edumona A.A.

®narman Hayku. 2024. Ne 11 (22). C. 143-144.
3. TUIIMYHBLIE OIIMMBKHW HA OI'D 11O MATEMATUKE U TTPUEMBbBI UX TTPEJIOTBPAIITEHIM S

[Tuuyruna E.B. B c6opuuke: Maremaruka, , ”Hpopmaruka, pusnka: npoOieMsl U nepcrekTuBbl. COOpHUK
Hay4HbIX crareil. 2023. C. 263-269.

2.8. Cnimcok nucnob30BaHHOM JTUTEPATYPbI
(rumepamypa, Komopas Oblla UCNONL308AHA OJiA HANUCAHUA Kypcd, eClu HYJ*CHA + obsazamenvhble
NYHKMbL)

1. Anrebpa. 9 knacc: y4ueb. ans obiieodpaszosart. opranuzanuii / A45 (FO. H. Maxkaperues, H. I. Muniox,
K. 1. Hemkog, C. b. CyBopo Ha: iox pex. C. A. TenskoBckoro. - 4-e u3a. - M.: [Ipocsemie nue, 2017. -
287 c.: ui.

2. Maremaruka. [eomerpust: 7-9-e kiaccel: 6a30BwIit ypoBeHb : M34 yueOnuk / JI. C. AranacsiH, B. ©.
Byty3o0s, C. b. Kagomues [u ap.]. — 14-e u3zz., nepepad. — Mocksa: [Ipocsemienue, 2023. - 416 c.: un.

3. JIeMOHCTpaIlMOHHBINA BAPHAHT KOHTPOJIBHBIX U3MEPHUTEIBHBIX MATEPHAIOB OCHOBHOTO
roCyJIapCTBEHHOT0 3Kk3aMeHa 2026 roaa no MaTeMaTHKe.

4. Komudukatop mnpoBepsieMbIX TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM oOpa3oBaTeilbHOMN
IpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS M DIIEMEHTOB COJAEP)KaHUS NJsl MPOBEIEHUS OCHOBHOTO
rOCyAapCTBEHHOTO YK3aMEHa 10 MaTeMaTHKe.

5. Cneuudukanus KOHTPOJIbHBIX U3MEPHUTEIBHBIX MaTepuanoB s mpoBeAeHuss B 2026 rogy OCHOBHOTO
rOCyAapCTBEHHOTO YK3aMEHa 10 MaTeMaTHKe.

6. Kputepuu olieHMBaHUs BBIMIOTHEHUS 3a/IaHUH C pa3BEPHYTHIM OTBETOM IO MaTeMaTHUKE.

2.8.1. DyIeKTpOHHBIE pecypchl

1 OnexTponHas oubmmoreka https://elibrary.ru/

2. Omnnaitn-TpeHaxép Ha ardopme «Touka 3HaHMID

3 OTkpeIThIN OaHk 3amanuit OI'D mo Maremaruke
OUIIU:https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

4. Hagurarop camocrositenbHoi noaroroBku k OI'D. OUIINU:
https:/fipi.ru/navigator-podgotovki/navigator-oge .



https://www.elibrary.ru/item.asp?id=36875590
https://www.elibrary.ru/contents.asp?id=36875585
https://www.elibrary.ru/contents.asp?id=36875585&selid=36875590
https://www.elibrary.ru/item.asp?id=77546208
https://www.elibrary.ru/item.asp?id=77546208
https://www.elibrary.ru/contents.asp?id=77546176
https://www.elibrary.ru/contents.asp?id=77546176&selid=77546208
https://www.elibrary.ru/item.asp?id=54251525
https://elibrary.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/navigator-podgotovki/navigator-oge
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