“une’

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHMSL
POCCHHUCKOU PEJEPAIINHA

denepanbHOe rOCYJapCTBEHHOE OI0KETHOE 00pa3oBaTebHOE YIPEKICHUS
BEICIIET0 0Opa3oBaHUs
«APKYTCKHWI T'OCYAPCTBEHHbBIN YHUBEPCUTET»
®I'BOY BO «UI'Y»

VTBEPXJIAIO:

«IloaroroBka k OI'I»
(MaTeMaTHKA)

HanpasjieHHOCTb NPOrpaMMBbI: COI[HAIILHO-TIEIarOTHYECKast

Kareropus cymaredeii: ydampecs o0meo6pa3soBaTeIbHbIX yIpeaaenuit 14 — 16 ner
TpynoeMKoCTs HPOrpamMMBeI: 256 JacoB

Cpox peann3anuu NporpaMmel: 8 MeCSIEB

®opma o0y4ueHHns: OUHAL

Pesxum 3aHATHII: 8 JacCOB B HEJIEIIO

Cornacosano ¢ YMK MUSII UT'Y Cornacosano Coserom MUDJI UT'Y
Iportokon Ne 4 ot « 22 » mas 2023 1. TIporoxon Ne 11 ot « 7 » uroHs 2023 T.
[Ipencenatens 2»%" [Ipencenarens = 2

E. B. KpaiinoBa O. B. Apxunxus.

Wpkytek 2023 1.



1. OBLIASA XAPAKTEPUCTHUKA ITPOI'PAMMBbI

JonmosinuTe/iIbHAs 001Ie00pa3oBaTe/ibHAs o0Iepa3BuBaomas nporpamma «lloaroroska k
OI'D» (maremaTHKa) HampaBieHa HAa (OPMHUPOBAHUE W PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH
00y4aroluXxcs; yIOBIETBOPEHHE MHAUBHUIYAbHBIX MOTPEOHOCTENH O0YYaromMXCs B MHTEIICK-
TyaJIbHOM, HPaBCTBEHHOM, XYJO’KECTBEHHO-3CTETUUYECKOM DPAa3BUTUH, HA YAOBIETBOPEHUE HH-
JTUBHUIYaJbHBIX MOTPEOHOCTEH 00YyJalONIMXCsl B MHTEIUIEKTYaJIbHOM Pa3BUTHH.

[IpennaraemMselii Kypc mpeaHa3HAYCH YIS YYalIUXCs CPEIHUX OOIIe00pa3oBaTeIbHBIX YUPEKIc-
HUM, TOTOBAIIMXCS cAaBaTh dk3ameH B popmate OI'D mo maremaruke.

1.1  HopmaTuBHBIE JOKYMEHTbI, perjaMeHTHPYKIIHe Pa3padoTKy JA0NMOJTHUTEIbHOM
o0meoOpa3oBaTe/ibHOI 001Iepa3BUBaIONIeii IPOrPaMMBbl

HopmatuBHO-ipaBoByt0 0a3y pa3paOOTKH IONMOJHHUTEJIbHOH 0011e00pa3oBaTe/ibHOI 001Ie-
pa3sBHBaloLIeill IPOrpaMMbl JJIsl AeTel COCTaBIISIOT:

- ®denepanbHbii 3aK0H OT 29 nexadps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
®enepanun;

— Konuenmus pa3surus H0NOJHUTENBbHOTO oOpa3zoBanus nereil 1o 2030 roxa (Pacnops-
xenue [IpaBurtensctBa PO ot 31.03.2022 N 678-p);

- IlocTanoBnenue ['maBHOro rocygapctBeHHOro canutapHoro spada P® ot 04.07.2014 Ne
41 «O0 yrBepxaenuu CanlluH 2.4.4.3172-14 «CanuTtapHO-31HUIEMHOJIOTHYECKHE TPEOOBAHUS K
YCTPOMCTBY, COIEPKAHUIO U OpPraHU3aluu peKkrMa paboThl 00pa30BaTEIbHBIX OpraHU3aluil J10-
MOJIHUTEIILHOTO 00pa30BaHUsl IETEil;

- [TocranoBiieHne I 1TaBHOIO rOCy1apCTBEHHOIO caHUTapHOro Bpada Poccuiickon denepannu ot
28.09.2020 Ne 28 "OO6 yrBepxaenun canutapHbix mnpaBuwin CII 2.4. 3648-20 "CanutapHo-
AMUAEMUOJIOTHYECKHE TPeOOBAaHUS K OpPraHU3alysiM BOCHUTAHUS U OOydeHUs, OTIbIXa U 0370-
poBneHus aerer u monoaexu" (3apeructpuponan 18.12.2020 Ne 61573)

- [TocranoBnenune ['11aBHOroO rOCy1apCTBEHHOIO CAaHUTAPHOIO Bpaya Poccuiickoit Penepanuu ot
30.06.2020 Ne 16 "OO ytBepkaeHHH caHUTapHO-3muAeMuonoruueckux mnpasmin CII 3.1/2.4
3598-20 "CanutapHO-31TUAEMHUOIOTHIECKHE TPEOOBAHUS K YCTPOICTBY, COAEPKaHUIO U OPTaHU-
3auu paboThl 00pa3oBaTENbHBIX OpPraHU3alMi U IPYTUX OOBEKTOB COLMATBbHON MH(pPACTpyK-
TYpHbI 1715 IeTed U MOJIOJEKU B YCIOBUSIX paclpOCTpaHEHHUS] HOBOW KOPOHABUPYCHOM MH(DEKIH
(COVID-19)"

- [Topsimox opraHu3aly U OCYLIECTBIEHUS 00pa30BaTeIbHON JEATENIHOCTH 110 AOMOJIHU-
TeIbHBIM 00111€00pa30BaTEIbHBIM MIPOTrPAMMaM, YTBEPKIECHHBIA NprUKazoM MUHHCTEpPCTBA MPO-
ceemieHus Poccuiickoit @enepanuu ot 27 uronst 2022 r. Ne 629

- [Ipuka3 denepanbHOii ciyk0bI 10 HaA30py B chepe oOpazoBanus u Hayku PD ot 14 aB-
rycta 2020 r. N 831"O06 yrBepxkaenuu TpeOoBaHMil K CTPYKTYpe opHUIIMATBLHOTO caiiTa oOpa3o-
BaTEILHON OpraHu3aluu B HHHOPMAIIMOHHO-TEIEKOMMYHUKaIIMOHHOU cetr "MHTepHeT" u dop-
MaTy mpencTaBieHus uHpopmaun';

- [Topsinok mpHMEHEHHs OpraHU3alUsMH, OCYHIECTBIISIOIIMMH O0Pa30BATEIBFHYIO AESATEIb-
HOCTb, DJICKTPOHHOI'O O6y‘IeHI/IH, JAUCTAHIIMOHHBIX 06pa30BaTeHI>HI>IX TEXHOJIOT U Ipu pcajim3aluu
00pa3oBaTeNbHBIX MPOrpaMM, YTBEPKICHHBINH TPUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH OT
23 aBrycra 2017r. Ne816;

- Metoanueckie peKOMEHJAMK MO NMPOEKTUPOBAHHIO JOMOIHUTENIBHBIX 0OIIepa3BuBa-
IOLUX IIPOrpaMM (BKJIIOYask pa3HOYPOBHEBBIE NIPOTrPaMMBbl), IIpecTaBieHHble B [InceMe MuHo-
OopHayku Poccun ot 18 HOs10pst 2015 1. Ne 09-3242;

- MeToauuecKUMH PEKOMEHIANMSAMU N0 peau3aliy JOMOJHUTEIbHBIX 0011e00pa3oBa-
TEJIHBIX MPOrpamMM C MPUMEHEHHEM 3JEKTPOHHOTO OOy4YeHHsI M JIUCTAaHIMOHHBIX 0Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, TpeacTaBiieHHble B [Iuceme Munnpocsemenus ot 31.01.2022r. N JI'-

245/06;



- Ycras ®I'BOY BO «UI'Y», yrBepkaennsiii [lpukazom MunmncTepcTBa 00pa3oBaHus U
Hayku Poccutickoii @eneparuu ot 28 HosOpst 2018 r. Nel071,

— JlokasibHbIE HOPMATHUBHBIE aKThI, PErIAMEHTUPYIONINE 00pa30BaTEIbHYIO JIEATCILHOCTD
0 JIOTIOJTHUTEIHHBIM 00pa30BaTeIbHBIM IIPOTPAMMAM.

1.3. Hcnojb3yemble COKpaIIEeHUSs

B mHacrosmieit AomosHUTENbHON 0011e00pa3oBaTeIbHON 00IIepa3BUBAIONICH MpOrpaMMe HC-
MOJIB3YIOTCS CIIEYIOIINE COKPAILICHUS:

JO — nonosiHuTeNnbHAsE 00pa3oBaTeIbHAs IPOrpaMma;

JOOII — nononuuTenbHas od1eoOpa3zoBarenbHas o0iepa3BUBaloias MporpamMma;

KVYT — kanennapHblil yueOHbIH rpaduk;

JIHA — nokasibHbII1 HOPMATUBHBIN AKT;

OC — o11eHOYHBIE CPEJICTBA;

CPO — camocrosTenpHas padoTa oOyJaronuxcs,

VII — y4eOHbIi 1U1aH;

PK — pedeBasi KoMIeTeHIIMA;

SIK — s3p1KOBast KOMIICTCHITHS

CK — counokynbTypHas KOMIETEHIUS;

KK — komnieHcaropHasi KOMIIETCHIUS;

VIIK — yueOHO-T103HaBaTEIbHAS] KOMIIETECHITHS.

1.4  O6aacTb npuMeHeHHs IPOrpaMMbl

Hacrosimias mporpamma npenHa3sHadeHa Ajisi y4aluxcsl CpeIHUX o011eo0pa3oBaTebHbIX KO,
TOTOBSIIIIMXCS CIaBaTh dk3aMeH B popmare OI'D o maTemaTuke.

15 TpeGoBanus K YPOBHIO MOATOTOBKH 00Y4YAKIIHUXCS, HEOOXOAMMOMY /1JIs OCBOEHUS
JAOTNOJIHUTEIbHOM 001eo0pa3oBaTe/ibHON 001epa3BuBaIOLIEl IPOrPAMMBI:

K ocBoeHnio 1omoiaHUTENbHOM 0011e00pa3oBaTeNbHOM 00Iepa3BUBAONIEH IpOrpaMMbl (AJis
JeTeil) JoImycKaloTes J1Io0ble nuia 6e3 npeabaBieHus TpeOoBaHMid K YPOBHIO 00pa30BaHUsl.

1.6  YpoBeHb J0NMOJHHUTEJHLHOH 001I€00pa3oBaTe/IbHOI 00IIEepa3BUBaIOIEil Mporpam-
MBI

Copneprkanue 1 MaTepHuaj IporpaMMbl JONOIHUTEIBHOTO 00pa3oBaHUs A€Te OpraHu30BaHbI 110
npuHIMIY U depeHanum: oT IPOCTOro K CI0KHOMY.

1.7  Tlemaroruveckasi mejaecoo0pasHOCTh NPOrpaMMbl

[Tegarornyeckas 11enecoo0pa3HOCTh JAHHOUN MPOTPaMMBbl 3aKIIFOYAETCSI B TOM, YTOOBI:

° CIOCOOCTBOBATh CUCTEMATHU3alMK 3HAHUI, MOJTYYEHHBIX BO BpeMsl OOyueHHUs B CpeiHen
0011e00pa3oBaTeIbHOM IIKOJE, a TAK)KE BOCIOIHUTEH MPOOEbl, MOJIYYeHHbIE TPU U3YUYEHUU Ma-
TEMATHUKH B LIKOJIC,

o paciiipUTh UMEIOIIKECS y yYaluXcs MPOrpaMMHbBIE 3HAHUS MO MAaTEMaTUKE C LENbIO
MOJArOTOBKHU K YCIIEIIHOM cJaue OCHOBHOT'O TOCYJapCTBEHHOTO K3aMEHA;
. 3¢ (HEKTUBHO BBICTPOUTH CUCTEMATUYECKOE MOBTOPEHUE; MIOMOYb NMPUOOPECTH ONBIT pe-

HIEHUs Pa3sHOOOPA3HOro Kiacca 3ajad Kypca, B TOM 4Hcie, TpeOyoIuX Mo1cKa IMyTe 1 Croco-
00B pelIeHus, TPAMOTHOTO U3JI0KEHHs CBOMX MbIciel B popmare padot OI'D;
. chOpMHUPOBATH y YUAIIUXCSI HABBIKU BBITIOJTHEHHS TECTOBBIX 3a1aHuil B popmare OI'D.



1.8 Iear 1 NUIAHAPYEMBIE PE3YJIbTATHI 0CBOEHHSI POrPaMMbl

Hean: cucremarnsanus 3HaHUH U CITOCOOOB JIEATEILHOCTH yUYalIUXCs MO MaTeMaTHKE 3a Kypc
OCHOBHOM HIKOJIBI, MOJTOTOBKA 00y4aromuxcs 9 kiacca K OCHOBHOMY IrOCYJJapCTBEHHOMY 3K3a-
MEHY 110 MaTeMaTHKeE.

3amaun:

. 3aKpPENUTh OCHOBHBIC TEOPETUUECKHE MIOHITHS M ONPEACIICHUS II0 OCHOBHBIM M3y4aeMbIM
pazzenam;

. 0TpaboTaTh OCHOBHBIE THUIBI 33ja4, uzydaemblx Tunos KUM OI'D «Anredpa» u «I'eo-
METPUS» U UX aJITOPUTM pEILEHMUS;

. dopmupoBaTh y 00yJaromuXxcs eT0CTHOTO MPEACTaBICHUS O TeMe, €€ 3HAUCHHs B pa3-
Jiesie MaTeMaTHKH, METallpeIMETHBIE CBS3H C IPYTUMH TEMaMU;

. CIOCOOCTBOBAaTh MHTEIUICKTYaJIbHOMY Pa3BUTHIO y4YaIIUXCs, (DOPMUPOBAHHUIO KAYECTB
MBIIUICHHSI, XapaKTePHBIX IS MATEMATHUECKON NEATEIBHOCTH U HEOOXOAMMBIX YUCHUKY IS
ycnemHon caayn OI'D, mist o01miel coruanbHOM OPHUEHTAIUH;

° AKINCHTHUPOBATh BHUMAHUC YUAlIUXCA HAa CIUHBIX Tpe6OBaHI/I$IX K IIpaBUJIaM O(bOpMHeHI/Iﬂ
Pa3INYHbIX BUAOB SaﬂaHHﬁ, BKIIFOUA€MBbIX B UTOI'OBYIO aTTCCTALIUIO 3a KYPC OCHOBHOM IIIKOJIBI.

. CIocOOCTBOBATh CO3JAHUIO YCIIOBUH OCMBICICHHOCTH yY€HUS, BKIIIOUEHUS B HEro 00y-
YAIOWIETOCs Ha YPOBHE HE TOJBKO MHTEUIEKTYaJIbHOM, HO JTUYHOCTHOM M COLIMAIIbHOM aKTUBHO-
CTH C IPUMEHEHHEM TeX WJIM UHBIX METOJIOB O0yUYECHHUSI.

1.9 Ilporpamma 10MOJHUTEILHOI 00111e00pa30BaTe/IbHON 001epa3BUBaIOLIEll MPOrpaMMbI
HampasJjieHa Ha GOpMUPOBaHHE CJIETYIOIMX KOMIeTeHIHIi:

o JIK (MMuHOCTHAsE KOMIICTEHIINS) —OTBETCTBEHHOE OTHOIICHUE K YYCHHIO, TOTOBHOCTh U
CIIOCOOHOCTh 00YYAIOIIUXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIUU K
O0Oy4YeHHIO M TIO3HAHUIO, BBIOOPY NaJIbHEHIIEro oOpa3oBaHusi Ha 0a3e OPUCHTUPOBKU B MHPE
npodeccuit 1 MpodecCHOHATBHBIX MPEAMTOYTSHUH.

o MK1 (meranpenmeTHass KOMICTEHIINsS) —yMEHHE TIOHUMATh U UCIOJIB30BaTh MaTEeMaTH-
YecKHe CPeACTBa HATJISIAHOCTH (PUCYHKH, YEPTEKH, CXEMBI U JIp.) JUIS UIUTFOCTPAIIUHU, HHTEPIIpe-
TaIuH, ApPTyYMEHTAIIHH.

. MK?2 — ymeHMe BBIIBUTATh TUIIOTE3bI MPU PELICHUH Y4eOHBIX 33/1a4 U IOHUMATh HEoO-
XOJIUMOCTb UX IPOBEPKH.

. MK3 — ymeHue NpuUMEHATh WHAYKTHBHBIE M JIEyKTUBHBIE CIIOCOOBI pacCyX/eHUi, BU-
JIeTh pa3jIu4Hble CTPATETUH PELICHUS 3a1ay.

. MK4 — noHumMaHue CyIHOCTH aJlTOPUTMUYECKUX MPEANUCAHNN U YMEHUE IeCTBOBATh B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM.

. VIIK (y4eOHo-TI03HaBaTeNbHass KOMIICTEHIIUS) — AalbHeIIee pa3BUTHE OOLIMX U CIICIU-

AJIbHBIX y"le6HBIX YMCHHﬁ; O3HAKOMJICHUC C NOCTYIIHBIMU Yy4YalllUMCH criocobaMu u InpueMamMu
CaMOCTOATCIIBHOIO U3YYCHUA MAaTEMATUUCCKHUX JUCHUIIIINH.



IlnanupyemMsble pe3yabTaThbl:
OO0yuarommiicsi, OCBOMBIINNA MPOTPaAMMY JTOJKECH

3HATH:
1. yueOHBII MaTepHuall 1o mpeJMeTaM MaTeMaTHKa, airedpa, reoMeTpHsi IpelyCMOTPEHHbII
nporpammoit o01eo0pa3oBaTeabHOM MIKOJIBI € S 10 9 KI1acchl.

2. OCHOBHbBIE JITOPUTMbI MAaTEMAaTUYECKUX MOHATUMN, UX CBOICTB, IPUEMOB PEILICHUS 3a]a4
U 1p.)

3. IUPOKUNA HAOOp CHEIHUalbHBIX NPUEMOB (BBIIIOJIHEHUS NpeoOpa3oBaHull, pelIeHUs
YpaBHEHUM, CUCTEM YpaBHEHHUIA).

yMeThb:

1. YMETh BBINIOJHATH BBIYUCICHHUS U MPEoOpa3oBaHUs, YMETb HCIIOJIb30BaTh MPHOOPETEH-

HBIEC 3HAHUS U YMEHUS B MPAKTUYECKON JESATEIbHOCTU U TOBCEIHEBHOM JKU3HU, YMETh CTPOUTH U
UCCIICIOBATh MTPOCTEUIIINE MATEMATHUCCKUE MOJICIIH).

2. YMETh BBIITOJHATH BBIYUCIICHUS U IPE0OpPa30BAHUS.

3. YMETh BBINOJIHATH BBIYMCICHUS U TPeoOpa30BaHus, YMETh BBINOIHATH IpeoOpa3oBaHus
areOpanyecKux BbIPaKEHUH.

4. YMETh PEIIaTh YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI.

S. yMeTh paboTaTh CO CTATUCTUYECKOM MH(pOpMaLuel, HaXOIUTh 4acTOTy M BEPOSATHOCTh

CIIy4aifHOTO COOBITHS, YMETh MCHOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUUYECKON
JESATEIIBHOCTH U MIOBCEJHEBHOM )KM3HHU, YMETh CTPOUTh U UCCIIEAOBATH IPOCTEHIINE MAaTEMaTH-
YECKUE MOJEIIH.

6. YMETb CTPOUTH U YUTATh rpaduku QyHKIUH.

7. OCYIIECTBIIATh MPAKTUICCKUE PAcU€Thl TIO0 (OpMyJiaM; COCTABIISITh HECIOXKHBIE Gopmy-
JIbI, BRIPXKAIOIIUE 3aBUCUMOCTH MEKIY BEIIMUMHAMH.

8. YMETh pelIaTh YpaBHEHUS, HEPABEHCTBA U X CUCTEMEI.

9. YMETh BBITIOJHSTh JCHCTBHSI C TECOMETPUUICCKUMHU (PUTypamMu, KOOpIUHATAMHU U BEKTOpa-
MHU.

10.  TmpPOBOJMTH JOKA3aTEIbHBIC PACCYXKICHHS MPH PEIICHUH 33J1a4, OLICHUBATh JIOTUYECKYIO
MPABHIIBHOCTH PACCYXKICHHIA, PACIIO3HABATH OMMOOYHBIC 3aKITFOUCHUSI.

11.  ymeTh BBINOJHATH MPeoOpa3oBaHUs AIreOpanyYecKUX BhIPAXKEHUH, peliaTh YpaBHCHUS,

HCPAaBCHCTBA U UX CUCTEMBI.
BJAACTh (IleMOHCTpI/IPOBaTb HAaBBbIKHM U OIIBIT IleﬂTeJIbHOCTI/I):

1. MaTepuaioM JOBOJIBHO BBICOKOTO YPOBHS MATEMAaTU4YECKOTO PA3BUTHS.
2. HaBBIKaMU 3allUCEH PELICHUN U OTBETA.
3. OCHOBHBIMM aJTOPUTMaMH, 3HAaHHE W NOHHMMAHHME KIIFOYEBBIX HIEMEHTOB COJACPIKAHMS

(MaTeMaTHYECKUX TMOHSATHI, UX CBOMCTB, IPHEMOB PELICHHS 3a/1a4 U TIp.)).

1.10. loxkymeHT 06 00y4ennu (06pa3oBaHMN)

JlutiaM, yCHemrHo OCBOMBIIMM JIOMOJIHUTENbHYIO 00IIe00pa3oBaTeIbHYI0 00IIepa3BUBAIONIYIO
nporpammy «IloaroroBka k OI'D» (MaremaTHka) BbIIaeTCsi cepTH(HUKAT YCTAHOBICHHOTO 00-
pasna MpKyTCKOro rocy1apcTBEHHOTO YHHUBEPCUTETA C YKa3aHHEM KOJMYECTBA MPOCITYIIaHHBIX
4acoB.

1. COAEPXXAHUE ITPOI'PAMMBI

2.1 YyeOHblii J1aH.



Y4yeOHbIN NJIAH TONOJHUTEIbHOI 0011e00pa3oBaTe/ibHOM o01epa3BuBawieil nporpaMmmbl «Iloaroroska k OI'» (maremaTuka)

Ne HaumenoBanue paznena KonndecTtBo yacos ®opma
3 = KOHTPOJIS
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Bcero Teopus [paktuxa* | CPC
1 3HakoMCTBO ¢ (hopMaToMm sk3ameHa. Yuncna u BeraucieHus. Haty- 20 10 10 JK, MK1, MK2, KourponbHas  pabora,
pajbHbIE YHCIa MK3, MK4, VIIK TECTUPOBaHUE
2 UYucna v BerancicHus. Jpoou 20 10 10 JIK, MKI1, MK2, | KoutponbHas paborta, Te-
MK3, MK4, YIIK CTUPOBaHUE
3 Yuca ¥ BEIYUCIEHUA. PaliMoHaNbHBIE YKCiIa 20 10 10 JK, MKI1, MK2, | KontponsHas pabora, Te-
MK3, MK4, YIIK CTUPOBaHUE
4 Yucna u BeIYucieHus. JIeHCTBUTENBHBIC YHCTIa 20 10 10 JIK, MKI1, MK2, | KoutpoapHas pabora, Te-
MK3, MK4, YIIK CTUPOBaHUE
5 Uucna v BerunciieHus. Mamepenus, npuOImKeHus, OLEHKN 20 10 10 JK, MKI1, MK2, | Kourponbhas pabora, Te-
MK3, MK4, YIIK CTUPOBaHUE
6 AnrebpandecKue BbIpaKeHHs 20 10 10 JK, MKI1, MK2, | KoutponsHas pabora, Te-
MK3, MK4, VIIK CTUPOBaHUE
7 VYpaBHEHHS U HEPABEHCTBA 20 10 10 JK, MKI1, MK2, | KourponbHas pabora, Te-
MK3, MK4, VIIK CTUPOBaHUE
8 IIpoMeskyToUHAsI aTTECTAIUS 2 2 JIK, MKI1, MK?2, | TecrupoBanue B ¢opmare
MK3, MK4, VIIK or
9 Yuc1oBbIE NOCIEA0BATEIBHOCTH 20 10 10 JIK, MKI1, MK2, | Koutponbuas pabora, Te-
MK3, MK4, VIIK CTUPOBaHUE
10 OyHKIMN 20 10 10 JK, MKI1, MK2, | KoutponbHas pabora, Te-
MK3, MK4, VIIK CTUPOBaHUE
11 Koopaunatel Ha npsiMOH U MIIOCKOCTH 20 10 10 JIK, MKI1, MK2, | KonrponsHas paborta, Te-
MK3, MK4, VIIK CTUPOBaHUE
12 I'eomerpus. I'eomerprueckue GUTypsl U UX CBOMCTBA. M3mepenne | 22 12 10 JIK, MKI1, MK2, | KourposnbHass paGora, Te-
reOMETPHYECKUX BEJHYUH MK3, MK4, VIIK CTHPOBAHHE
13 CraTucTUKa U TEOpHsl BEPOSITHOCTEH 30 12 18 JIK, MKI1, MK2, | KonrponsHas paborta, Te-
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MK3, MK4, YIIK CTUPOBaHUE
14 Hrorosasi arrecranust 2 2 TectupoBanue B (popmare
or
HUTOI'O: 256 | 256 128 128




2.2 KajgenaapHblii yueOHbIi rpaduk 10M0JHUTEILHOI 00111€00pa3oBaTe/IbHOM o0mepa3BuBamwieii nporpammbl «Iloaroroska k OI'9»

(MaTemMaTuKa)
HanpaBjieHHOCTH POrpaMMbI — COLIMATIBHO-TIEAAroruyecKas

Cpok ocBoeHMsI (peanu3anun) NporpaMmbl: 8 MecsIeB

OO0pa3oBarenbHBIN TEPUOJI IO MPOTPAMME OCYIIECTBIISIETCS C CEHTSIOPS IO Mail ¥ COCTaBIsIeT 32 HEJEIH.

Kanukynspusiit nepuon ¢ 28.10.23 —07.11.23, ¢ 28.12.23 — 08.01.24, ¢ 27.03.24 — 02.04.23 (4,3 nenenmn)

TpynoeMKocTs 00pa3oBaTenbHOI MporpamMmbl 256 yacoB, u3 HUX 128 4acoB ayIMTOPHBIX, C YI€TOM OJATOTOBKU U MPOBEICHUS TPOMEKYTOUHON U
urorosoi arrecranmii, CPC — 128 gacos.

[IponomkuTensHOCTh YUeOHOH Hemenu — 2 qHs: 2 pa3a B Henento 1o 2 yaca. CPC — 4 yaca B Heneno.

Bpewmst mpoBeieHNs1 3aHATHI COTIacyeTcsl ¢ KaX /101 rpynnoi HHANBUYalIbHO.

KonnuecTBo aynuTopHbIX yacoB B AeHb — 2 yaca (40 muH — 3anstue, 10 MmuH — nepemeHna, 40 MUH. — 3aHITHE), PEKUM paObOThI IPU BBIITOJIHEHUU
CPC onpenensiercs ciymaTeaeM CaMOCTOATENbHO.

[IpomesxyTouHas arTecTanus NPOXOAUT B KOHIIE JIeKaOpst — 2 yaca, UTOTOBasi aTTecTalys B KOHIE Kypca — 2 yaca

KommiiekToBanue rpyni: B T€4€HUE BCEro y4eOHOro roja

Ne Mecsi/aucino Tema 3anaTus Bpewms nipose- ®opma KomnuectBo | Mecrto npose- ®dopma
JICHUS 3aHATUN 3aHATUI 4acoB JIeHus KOHTPOJIA
ayn | CPC

1 CEHTAOpb 3HaKOMCTBO ¢ OPMATOM K3aMeHa Cpena (15.30 — | IIpaktuueckoe | 14 14 MUDJIUT'Y | Kourponshas
08.09.23 Uucna u Berancnenus. Hatypanbasie 17.00) 3aHATHE pabora, Te-
13.09.23 yucia (10 gacos ays, 10 wacos CPC) [Maraua CTHPOBAaHUE
15.09.23 (14.30 — 16.00)
20.09.23 Yucna u Beruucienus. Jlpoou. (4 gaca
22.09.23 ayn, 4 gaca CPC)
27.09.23
29.09.23

2 OKT0pb Yucna u Berumcnenns. Jpobu. (6 ga- | Cpena (15.30 — | TIpaktuueckoe | 16 16 MUDJIUTY | KonrponsHas
04.10.23 coB ayn, 6 yacoB CPC) 17.00) 3aHATHE pabora, Te-
06.10.23 ITaranuna CTUpOBARHC
11.10.23 Uucna n Bbraucienus. PannonansHble (14.30 — 16.00)




13.10.23 uucna (10 wacoB aym, 10 wyacos
18.10.23 CPC)
20.10.23
25.10.23
27.10.23

3. Kanukymnsl ¢ 28.10.23 — 07.11.23

4 Hos6pn Cpena (15.30 — | IIpaktuueckoe 14 14 MUDJIUTY | Kourpombhas
08.11.23 Uucna u BbluuciHeHus. [[eldcTBUTENb- 17.00) 3AHSTHE pabora, Te-
10.11.23 usie uncna (10 waco ayx, 10 yacos [IaTHUIA CTHPOBAHHE
15.11.23 CpPC) (14.30 — 16.00)
17.11.23
22.11.23
24.11.23 Uucna u BbeMucieHud. I3MepeHns,
29.11.23 npubnmkenus, ouenku (4 yaca ayn, 4

gaca CPC)

5 Jexabpb Yucna u Beraucienus. Msmepenns, | Cpena (15.30 — | IIpakTudeckoe 14 14 MUDJII UTY KouTtponbHas
01.12.23 npubamkenus, ouenku (6 4acoB ayn, 17.00) 3aHSITHE pabora, Te-
06.12.23 6 gacoB CPC) [IaTHUDA CTHPOBaHUE
08.12.23 (14.30 — 16.00)
13.12.23
15.12.23 Anredpanyeckue BoipaxkeHus (8 uacos
20.12.23 ayn, 8 wacoB CPC)
22.12.23

6 27.12.23 IMpomeskyToUHASI ATTECTAMS TecTuposa- 2 MU TecTUpOBaHUe

HHE

7 Kanukyosr ¢ 28.12.2023 — 08.01.2024

8 SuBapn Anrebpanueckue Bbipaxkenus (2 yaca | Cpena (15.30 — | IIpakTrueckoe 14 14 MUDJIUTY | Kourponbhas
10.01.24 ayn, 2 gaca CPC) 17.00) 3aHSTHE pabora, Te-
12.01.24 [sTHuUNA CTUpPOBAaHUE
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17.01.24 YpaBHenus u HepaBeHcTBa. (10 wacos | (14.30 — 16.00)
19.01.24 ayn, 10 gaco CPC)
24.01.24
26.01.24
31.01.24
YucnoBele mocienoBateabHocTH (2
yaca ayn, 2 yaca CPC)
9 deBpaib UYucnosele mocnenosarensHoctd (8 | Cpena (15.30 — | IIpakTrueckoe 14 14 MUDJIUT'Y | KonrpomsHas
02.02.24 qacos ayj, 8 wacos CPC) 17.00) 3aHATHE pabora, Te-
07.02.24 IIaranna CTHPOBARHC
09.02.24 (14.30 — 16.00)
128332 ®ynxuuu (6 yacos ayn, 6 yacos CPC)
21.02.24
28.02.24
10 Mapr Oynkumu (4 yaca ayz, 4 vaca CPC) Cpena (15.30 — | IIpakruueckoe | 16 16 MUDJI UT'Y | KourponsHas
01.03.24 17.00) 3aHATHE pabora, Te-
06.03.24 Koopaunatel Ha OpsIMON U MIIOCKOCTH [aTHHIA CTUpOBAaHKNE
13.03.24 (10 gacos ayn,, 10 wacoB CPC) (14.30 — 16.00)
15.03.24
20.03.24 I'eomeTpus. 'eomerprueckue QUrypst
22' 03' 24 U UX CBOMCTBA. I3MepeHne reoMeTpu-
pos YEeCKMUX BEJIUYHUH (2 yaca ayj., 2 yaca
27.03.24 CPC)
29.03.24
11 Kanukyner ¢ 27.03.24 — 02.04.23
12 Arnpenb I'eomerpus. I'eomerpuaeckue dpurypel | Cpena (15.30 — | [Tpaktuyeckoe 16 16 MUDJI UT'Y | Koutponshas
03.04.24 U uXx cBoiicTBa. I3mepenune reomerpu- 17.00) 3aQHITHE pabora, Te-
05.04.24 yeckux BeanuuH (10 vacos ayx., 8 ya- IsTHUIA CTUPOBAHUC
10.04.24 cos CPC) (14.30 — 16.00)
12.04.24
17.04.24

CraTuCTHKa U TEOPHs BEPOSITHOCTEN
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19.04.24 (6 yacos ayn, 8 wacos CPC)
24.04.24
24.04.24
13 Mai CraTHCTHKA U TEOPHS BEPOATHOCTEH Cpena (15.30 — | IIpakTtuueckoe 6 10 MUDJIUTY | Kourponshas
10.05.24 (6 wacos ayx, 10 sacos CPC) 17.00) 3aHATHE pabora, Te-
150524 HﬂTHI/IHa CTUPOBAaHUEC
17.05.24 (14.30 — 16.00)
14 22.05.24 HTroroBas arrecranus TeCTHPOBaHHUE 2 TeCTHPOBa-
HHe B (op-
marte OI'D
NUTOIO: 128 128
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2.3

Coaepixanue pasaesioB

HanmenoBanue
TEM IIPOTPaMMBbl

Coaeprkanue yueOHOTO MaTepuaa

Bun u popma
3aHATHUS

O0pa3oBaTelIbHBIC TEXHOJIO-
THH

TpynoemkocTsb

1

2

3

4

5

Tema 1. 3nakomctBO €
(opmaToM K3aMeHa
Uucna v BEIYUCICHUS.
HarypanbeHble uncna

COHEPXAHMUE yuebnoro matepuania:
3HaKOMCTBO ¢ cojiepkanueM ["ocynap-
CTBEHHOH MTOTOBOM aTTECTAITH TI0 00pa-
30BaTEIbHBIM IIPOrpaMMaM OCHOBHOI'O
obmrero oopa3oBanus B HopMe OCHOBHOTO
rocyapcTBeHHOTo 3k3amena (OI'D).

Hecartuunas cucTeMa  CUYHCIICHUS.
Pumckast wymepanus. Apudmernyeckue
JEHCTBUSL HaJ HATypaJIbHBIMH YHWCIIAMH.
CreneHp C HaTypajbHBIM IIOKa3aTEJIEeM.
HenumocTts HaTypanbpHbIX yucell. IIpocteie
W COCTaBHBIE 4MCIa, Pa3loXKeHHe HaTy-
PaJbHOTO YMCIIa Ha MPOCTHIE MHOXKUTEIH.
[Ipuznaku penumoctu Ha 2, 3, 5, 9, 10.
HaunbGomnpmmii o0t JgeNuTeNb u
HauMeHbIee obuiee KpatHoe. [eneHue c
OCTaTKOM.

YpoBeHb OCBOE-
HUS: O3HAKOMIJIE-
HUE

Jlexuys u  mpak-
TUYECKOE 3aHATHE

JIngnoctHO-
OPUEHTUPOBAHHBIE

20

Tema 2. YUucna u BEI-
gucnenus. poowu.

COHEPXAHMUE yuebnoro marepuania:
OObIKHOBEHHAsI Jpo0b, OCHOBHOE CBOW-
cTBo apobu. CpaBHeHue npober. Apud-
METHYECKHE JIEHCTBHUS C OOBIKHOBEHHBIMHU
npobsiMu. HaxoxkieHne 4acTv OT LENoro U
L[EJIOT0 10 ero 4actu. Jlecstuunas npoOs,
CpaBHEHHE JECATHUHBIX Apodeit. Apudme-
TUYECKUE JICWCTBUSI C JECATUYHBIMU JPO-
0simu. [pencraBieHue AeCATUYHON ApoOH
B BUJIe OOBIKHOBEHHOW ApOOW M OOBIKHO-
BEHHOM B BUJIE AECSITUYHOM.

YpoBeHb 0CBOE-
HUS: O3HAKOMH-
TEJIbHO-

PEeNpPOIYKTUBHBIH

Jlexuust 1  mpak-
THYECKOE 3aHSATHE

JInaHOCTHO-
OpUCHTHUPOBAHHBIC

20

Tema 3. Uucina U BBI-

CO/JIEP)KAHME y4eOnoro marepuana:

YpoBeHb OCBOE-

Jlexumst u  mpak-

JInyHocTHO-

20
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YUCJICHUSL. Panmo- | Lenbie uncna. Moaynb (aOCoOTHas Be- | HASA: O3HAKOMH- | THYECKOE 3aHITHE | OPUCHTUPOBAaHHBIC
HaJbHBIE YHCIIa muarHa) 4gucna. CpaBHEHHWE palMOHANIb- | TEITBHO-

HBIX yncen. ApudmMeTndeckne AeHCTBUS C | PeMPOAYKTUBHBIN

panmoHalbHbEIMU unciaMu. CTeneHb ¢ Ie-

JBIM TTOKa3aTesieM. YNCIoBbIe BRIPaKeHHUS,

MOPSIIOK JEHCTBUN B HUX, UCIOJIb30BAHUE

CKOOOK. 3aKkoHBI apu(MeTHYecKHx eil-

CTBUH.
Tema 4. Yucna u Bel- | COLAEPXKAHUE y4e6HOTO MaTepurana: YpoBeHb ocBoe- | Jlekmusa m mpak- | JImaHOCTHO- 20
yucnenus. JledictBu- | KBaapataeiii kopeHb u3 uyucia. KopeHb | HUSl:  O3HAKOMH- | THYECKOE 3aHSATHE | OPUEHTUPOBAHHbBIC
TENbHBIE Yncia TpeThell creneHu. HaxoxaeHue mpuONH- | TETBHO-

>KEHHOTO 3HAUCHMS KOpHS. 3aluCh KOPHEH | penpOAyKTUBHBIMA

C TIOMOIIBIO CTETIEHN C IPOOHBIM IMOKa3a-

teneM. [loHsTHE 00 WppalMOHAIEHOM

yucie. JlecATUUHbIC TPUOIMKECHUS Uppa-

LUOHANBbHBIX 4ucen. JlelcTBUTENbHbIE

qyHuciia Kak 6€CKOHG‘-IHI)IC JACCATUYHBIC

npo6u. CpaBHEHHUE NCWCTBUTCIBHBIX YH-

Cell.
Tema 5. Uucna u BeI- | COUEPXKAHUE y4e6HOTO MaTepurana: YpoBenb ocBoe- | [Ipomexyrounas | JImarOCTHO- 20
YU CJICHUA. I/I3Mepe- EI[I/IHI/I]_[I)I U3MCPCHUA [JIMHBI, IJIoOIIaAauv, | HUA: PEIIpOAYK- | aTTeCTalluA OPHUCHTUPOBAHHBIC
HUsA, OpuOIKeHus, | 00b€Ma, Macchl, BpeMeHHu, ckopoctu. Pa3- | THBHO-
OIIEHKH Mepbl 00BEKTOB OKPYIXKAIOMIETO MHpa (OT | MPOIXYKTUBHBIN

JJIEMEHTApHBIX HYacTUIl 10 BceneHHoid),
JUTUTENBHOCTD MPOLECCOB B OKPYXKAIOIIEM
mupe. [Ipencrapnenue 3aBUCUMOCTUA MEXK-
Iy BenmuuHamu B Buze (Gopmyi. [Iponen-
Tbl. Haxo/JieHne MmpoueHTa OT BEIUYHHbI
Y BEJIMYMHBI 110 €€ npoueHTty. OTHOIeHHE,
BBIDAKCHHE OTHOILICHHUA B IPOLICHTaX.
[Mpomopuus. IlponopunonanbHass U 00-
paTHO MPOMOPIUOHANbHAS 3aBUCUMOCTH.
Okpyrnenue uucen. Ilpukuaka U oueHka
pe3yNbTaTOB BbIUMCICHUN. BrineneHue
MHOKHTEIISI — CTEIICHU JIECATH B 3aIllCH
qucia.
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Temab7. AnreOpanye-
CKHUE BBIPOKCHHUS

COHEPXAHMUE yuebnoro matepuania:
BykBeHHbIe BbIpakeHUs. YncaoBOe 3Haye-
HUe OYKBEHHOTO BBIpaxkeHus. Jlomycrtu-
MBIC 3HAUCHHUS MEPEMEHHBIX, BXOISAIINX B
anrebpandeckne BeIpakeHus. [logcranos-
Ka BBIpaXEHUW BMECTO MEpEeMEHHBIX. Pa-
BEHCTBO OYKBEHHBIX BBIPAXKCHUH, TOXKIE-
ctBo.  IlpeoOpazoBaHusi  BBIpaKECHH.
CBO#CTBa CTENEHH C LIEBIM ITOKA3aTEIEM.
Mmuorowrensl. Maorowien. CloxeHnue,
BBIYUTAHHE, YMHOXXEHHUE MHOTOYJICHOB.
@opMynbl  COKPAIIEHHOTO YMHOXKCHHSI:
KBaJpaT CyMMbl M KBaJpaT pa3HOCTH,
(hopmyna paszHOCTH KBaaparoB. Pasmoxe-
HUE MHOroujeHa Ha MHoxurtenu. Ksan-
patHblil TpéxuneH. Teopema Buera. Pa3-
JIO’)KEHUE KBaJpPATHOIO TpEXUseHa Ha JIH-
HelHble MHOXUTEIH. CTeneHh M KOPEHb
MHOTOWICHAa € OJHOH mepeMeHHOH. Au-
reOpaundeckas apoOb. CokpalieHue apo-
Ocit. JleficTBus ¢ anreOpandecKuMu Jpo-
Ossmu. ParnmoHanbHBIE BBIDOKEHUS M UX
peoOpazoBaHusl.

YpoBeHs ocBoe-
HUSA: PENpoayK-
THUBHO-
IIPOYKTHUBHBIN

[IpakTnueckoe
3aHATHE

JInu"ocTHO-
OpHUEHTHPOBAHHBIC

20

Tema 7. YpaBHeHUs H
HEPaBEHCTBA.

COJZIEP)KAHMUE y4eOnoro marepuana;
YpaBHEHHE ¢ OJIHOM IIEPEMEHHOM, KOPEHb
ypaBHeHUs. JIuneltHoe ypaBHeHue. KBan-
patHOe ypaBHEHHE, (OopMyIia KOpHEH
KBaJIpaTHOTO ypaBHEHHUs. Pemienue paru-
OHAJIBHBIX ypaBHeHUH. [Ipumepsl pemre-
HUSl ypaBHEHHUH BBICHIINX cTeneHel. Pere-
HUE YPaBHEHUH METOZOM 3aMeHBI Iiepe-
MeHHOW. Penienue ypaBHEHU METOI0M
pa3iIoXKEeHHs HA MHOXKHUTEIHN. Y PaBHEHHUE C
JIByMsI IEPEMEHHBIMH, PEIICHIE ypaBHe-
HUS ¢ IByMs TepeMeHHbIMH. Crctema
ypaBHEHUI, pemeHue cucremsl. Cucrema

YpoBeHb 0OcBoe-
HUS:  PEnpoaAyK-
TUBHO-
MPOYKTUBHBIN

IIpakTHueckoe
3aHATHC

JInyHocTtHO-
OPUEHTUPOBAHHBIE

20
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JIBYX TUHEHHBIX YPaBHEHUM C IBYyMS Tie-
PEMEHHBIMU, pELIEHUE TOACTAHOBKOMN U
anredpanveckuM CI0KeHHEM. Y paBHEHHE
C HECKOJIbKUMH NepeMeHHbIMU. Perienue
MPOCTENIINX HEJTMHEWHBIX cucTeM. Yuc-
JIOBbIE HEPaBEHCTBA U WX cBoicTBa. Hepa-
BEHCTBO C OJIHOM nmepeMeHHOU. Pemenue
HepaBeHCTBA. JInHeiHbIe HepaBeHCTBA C
omHOU epeMeHHON. CHCTEMBI IMHSHHBIX
HepaBeHCTB. KBajjpaTHbIE HEpaBEHCTBA.
Pemenue TekcToBBIX 3a/1a4 apudmeTnde-
cKkuM criocoOoMm. Perierne TeKCTOBBIX 3a-
Jlad anredpanvdeckumM CrocoooMm.

Tema 8. IIpomexy- | Tectuposanue B popmate OI'D YpoBeHb OCBOE- | TECTHPOBAHUE JlnunoctHo- 2
TOYHAasl aTTeCTANMA HUS:  pEenpoayK- OpUEHTHPOBAHHBIE
TUBHO-
IIPOIYKTHUBHBIN
Tema 9. Uncnossie mo- | COJJEP)KAHUE yuebnoro wMatepuana: | YpoBeHb ocBoe- | [IpakTrueckoe JInynocTtHO- 20
CJIEIOBATEIbHOCTH [lonatne mocnenoBaTenbHOCTH. ApudMe- | HUA:  PENPOAYK- | 3aHATHE OPHEHTHUPOBAHHBIE
TUYECKasi U T€OMETPUYECKasi MPOrPecCUu. | TUBHO-
Apudmerrnueckas nporpeccus. Dopmyna | IpoIyKTUBHBIN
obmrero wieHa apudMeTHuecKon mporpec-
cun. dopmyna CyMMbl MEPBBIX HECKOJb-
KAX YICHOB apH(pMeTHUEeCKOH mporpec-
cun. ['eomerpuyeckas mporpeccus. Pop-
MyjJa OOILero 4ieHa TIeOMETPHUYECKON
nporpeccur. Popmyna CcyMmMMBbl IEPBBIX
HECKOJIbKMX  YJIEHOB  TE€OMETPHUYECKOi
nporpeccun. CI0KHBIC TPOIICHTEHI.
Tema 10. @yHKIIMH COHAEPXAHUE yuebnoro wmarepuana: | YpoBeHb ocBoe- | [IpakTuueckoe JInmuHOCTHO- 20
Yucnossle ¢yHkuuu. IloHsrue GyHKUMH. | HUA: PENPOAYK- | 3aHATHE OpUEHTHPOBAHHBIE

O6usacth onpenaeneHus QyHkuud. Croco-

THUBHO-
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Obl 3aganus Qynkuuu. I'paduk QyHKIMH,
BO3pacTaHWe ¥ yObIBaHWe (PyHKIHWH,
HauOoJblllee ¥ HAUMEHbLIEe 3HAYCHUS
¢yHKUMM, HyTH (GYHKOUH, TPOMEXKYTKU
3HAaKOIIOCTOSHCTBA, 4YTEHHE TIpa(uKoB
¢dyakmun. [Ipumepsr Tpaduuecknx 3aBH-
CHUMOCTEH, OTPaKalOUINX pealbHbIe MPO-
neccbl. OyHKIHS, OMUCHIBAIOIIAS MPIMYIO
INPONOPLUUOHAIBHYIO  3aBUCHUMOCTb, €€
rpaduk. Jluneiinas ¢ynkuus, e€ rpaduk,
TeOMETPUUECKUI CMBICT K03(PUIIMEeHTOB.
OyHKIMS, ONUCHIBAIOIIAasg OOPaTHO HPo-
NOPLHMOHATBHYIO 3aBUCUMOCTb, €€ rpaduk.
I'unep6oma. Keagpatuunas ¢yHkums, e€
rpaduk. [lapaboma. KoopauHaTer Beprim-
HBI 1Mapabonbl, OCh cUMMeTpuu. | 'padux
¢ysknuu y x =. I'paduk ¢pynkumu 3 y x =
I'padux pynxnum y x = Hcnonb3oBaHue
rpadukoB (QyHKIUH IS penieHwst ypaB-
HEHUU U CUCTEM

MPOAYKTHBHBII

Tema 11. KoopaunaTsl
Ha NPSIMOM M IIJIOCKO-
CTH

COHAEPXAHUE yueOHOro wmarepuana:
Koopnunatnas npsmas. M3o0paxkeHue
yucel TOYKaMH KOOPAMHATHOHM MpPSIMOIi.
I'eomeTpuueckuii cmbici monyns. Hucio-
Bble MPOMEXYTKH: HHTEPBaJ, OTPE3OK,
ny4. JlekapToBbl KOOPAMHATHI HA IJIOCKO-
cTd. [lexkapToBbl KOOPAMHATHI HA IJIOCKO-
CTH, KOOpAWHAThl ToukH. KoopaumHatsl
cepeanHbl oTpe3ka. DopMmysa paccTOsHUSA
MEXy IByMsI TOUKAMH IUIOCKOCTH. YpaB-
HEHHE TpPAMOH, YIrJIoBOH Ko3dduiuent
MPSIMOM, YCJIOBHE TMapauIeIbHOCTH TIPS-
MBIX. YpaBHEHUE OKpYyXHOCTH. I 'paduye-
CKasg MHTEPHpETAIHs ypaBHEHUH C JBYMS
NepeMEHHBIMU U UX cucteM. [ paduyeckas
UHTEpIpETalUsl HEPABEHCTB C JIByMs Iie-

YpoBeHb OcBOe-
HUS: pENpoayK-
THUBHO-
IIPOIYKTHUBHBIN

IIpakTHueckoe
3aHATHE

JInyHoctHO-
OpUEHTHUPOBAHHbBIC

20
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PEMCHHBIMU U UX CUCTCM.

Tema 12. 'eomeTpusi.
I'eomerpudeckue hu-
T'YpBl M UX CBOMCTBA.
N3mepenue reomeTpu-
YECKUX BEIWYNH

COJAEPXAHMUE y4ebnoro marepuana:
HauanbHbie NOHATUS TEOMETPUH. YTOI.
IIpsimoii yron. OcTpble U TyNbIE YITIBL.
Beprukanbhsle 1 cMexHbIE YTIbl. bruccek-
Tpuca yrina u e€ coiictsa. IIpsamas. Ila-
paJIIENBHOCTD U NEPIEHANKYISIPHOCTh
npsMbIx. OTpe3ok. CBOICTBO cepeHHO-
ro NepHeHauKyIsIpa K orpe3ky. Ilepnen-
JIUKYJSIp U HaKJIOHHAs K npsamoil. [lonstue
0 reoMeTpuyeckoM Mecte Touek. [Ipeod-
pazoBaHus mWI0cKoCTU. [IBrxenue. Cum-
Metpust. TpeyronbHuk. Beicota, meauana,
OmcceKTpuca, CpeIHsIs IMHUS TPEYroib-
HUKa; TOYKHU TIepecevyeHus CepeIMHHBIX
NEePIEHIUKYIISIPOB, OUCCEKTPHC, METUAH,
BBICOT WJIM MX MPOAOIDKeHnH. PaBHOOE -
PEHHBIN U PABHOCTOPOHHUN TPEYTOJIbHU-
ku. CBOMCTBA ¥ IPU3HAKH PaBHOOEAPEH-
HOT'O TpeyrojpHuKa. [IpsaMoyroabHbIil
TpeyronsHuK. Teopema [Tudaropa. [pu-
3HaK{ PaBEHCTBa TpeyroibHUKOB. Hepa-
BEHCTBO TpeyrojasHuka. CyMma yrioB
TpeyroibHHUKa. BHeNTHUEe yriisl Tpeyrosib-
HUKa. 3aBUCUMOCTb MEX/Y BETHUNHAMHI
CTOPOH U YIJIOB TpeyrojbHUKa. Teopema
®aireca. [Tomobue TpeyrorsHUKOB, KOA(D-
¢dunment nmoxobus. [Tpuznaku mompodus
TpeyroasHUKOB. CHHYC, KOCUHYC, TAHT€HC
OCTPOTO yIJjIa IPSMOYTOJIBHOTO TPEYTOJIb-
HyKa 1 yrios ot 00 10 180°. Peurenue
MPSIMOYTOJIBHBIX TPEYTOIFHUKOB. OCHOB-
HOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Teopema KOCHHYCOB B TEOpEMa CHHYCOB.
MmHoroyronsHuku. [lapamienorpamm, ero
CBOICTBa M Npu3HAKU. [IpsIMOYTroiIbHIK,

YpoBeHb 0OcBoe-
HUA: PENpoayK-
THUBHO-
IIPOYKTUBHBIN

IIpaxkTuueckoe
3aHATHE

JImaHOCTHO-
OPHUEHTHPOBAHHBIC

22
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KBaJIpar, poM0, X CBOWCTBA U MPU3HAKHU.
Tpanenusi, cpeiHsIsI TMHUS TPATICIUH,
paBHOOEAPEHHAS TPATICIIHS

Tema 13. Cratuctuka | COAEPXXKAHUE yueOnoro wMatepuana: | YpoBeHb ocBoe- | [IpakTuueckoe JInynocTtHO- 30
U TEOPHSI BEPOATHO- OnucarenpHast craTucTuka. llpencraBne- | HUA:  PENpOAYK- | 3aHATHE OpUEHTHPOBAHHBIE
creit HHE IAaHHBIX B BUAE TaOJUIL, AUArpamm, | TUBHO-

rpa¢ukoB. CpeqHue pe3ysbTaToB U3Mepe- | MPOIYKTUBHBIN

Huit. BepositHocTh. YactoTa coObITHs, Be-

POSATHOCTb. PaBHOBO3MOXKHBIE COOBITHS U

noAcuéT ux BeposTtHocTH. IIpencraBnenue

0 TeOMETPHUYECKOH BeposTHOCTH. KoMOu-

HaTopuka. Permenne KOMOMHATOPHBIX 3a-

Jad: repedop BapuaHTOB, KOMOMHATOPHOE

MPaBUJIO YMHOXKEHUS.
Tema 14. UtoroBas TectupoBanue B popmarte OI'D YpoBeHb 0CBOE- | TECTUPOBAHHE JInuHocTHO- 2
aTTecTanus HUA: PENpOmyK- OpPHMEHTUPOBAHHbIE

THUBHO-
IIPOTYKTHUBHBIN

18




I11. OPTAHU3AIIMOHHO - TEJAT'OT'MYECKHUE YCJIOBUSA TPOT'PAMMBI

3.1. MarepuajJbHO-TeXHHYECKHE YCIOBHUS Pealu3aliu MpPorpaMmbl

O6opynoBanre yueOHOro KaOWHETA: MOCaA0YHBIC MECTA IO KOJIMYECTBY O0ydYaromuxcs,
pabouee MecTO IperoaaBaress, A0CKa, HarsAHble MocoOus (yueOHHUKH, ONMOPHBIE KOHCIEKTHI,
KapTOUYKH, PA3AaTOUYHBIN MaTepuall, TaOIUIIbI)

Texuuueckue cpenctBa oOydeHus: cucTeMa MynbTumenua. g wuHOpManroHHO-
KOMITBIOTEPHOM MOJIEPIKKH Y4eOHOTO Mpolecca MPpeanoaraeTcst NCIoJIb30BaHNe MPOrpaMMHO-
MEeAarorn4eckux CPeiCTB, PeaTnu3yeMbIX C TOMOIIbIO KOMIIBIOTEPA: UCIOIB30BAHUE MTPOTrPAMMBI
«BuUpTyanbHBI  pENETUTOP  AHIVIMKMCKOIO  A3bIKa», KOMIIBIOTEPHBIE IPOTPaMMBI IO
WHOCTPAaHHOMY S3bIKYy, oOydaromme mnporpammbl “SkyEng”, “FluentU”, “Puzzle English”,
«[Tomurnory, “Urban Dictionary”, “Memrise”.

e Dkpan HacTeHHBIN — ScreenMedia 180x180, mpoekTop— BenQ MX661,
¢ HoyTOYKAsusX59SL (IntelCore2Duo).
« I10 — MicrosoftOfficeProfessional Plus 2010.

3.2. YueOHo-MeToANYeCKOE U HHPOPMAIMOHHOE 00ecniedeHHe POrpaMMBbl
a) OCHOBHAs JIUTEpaTypa:

1. Bweicoukuii WM. P. OI'D. Maremaruka. TumnoBble BapHaHThl HK3aMEHAIIMOHHBIX
3amanui. 37 BapuanToB. — M3-Bo: Dx3ameH. — 2023. — 208 c.

2. [pemoB B.A. Anrebpa. 3agauu OI'D ¢ pazBepHyThIM OoTBeTOM. 9-if Kiacc / B.A.
Hpemos, A.IIL. Ipemos; noxa pen. ®.d. JIsicenko, C. FO. Kynabyxosa. — 7-e uzn. —
PoctoB u//1: Jlernon, 2022. — 176 c. — (OI'D).

3. Marematuka. [Tonroroka k OI'D-2023. 9-it xmacc. 40 TpeHUPOBOYHBIX BapHaH-
TOB 10 teMoBepceuu 2023 roaa : yuebHO-MeToauueckoe nocoodue / mox pen. O. O.
JIsicenko, C.O. MBanoBa. — PoctoB H//] : Jlernon, 2022. — 386 ¢. — (OI'D).

0) IOTIOTHUTENbHAS IUTepaTypa
1. Bsicmias marematuka [Tekcr] : yue0. mocoOue ans G6akanaBpoB : pek. M BoMm
obpazoBanus u Hayku P® / B. C. lllunaues ; nox pen. A. H. Tuxonosa. - 8-¢
u31., nepepad. u gom. - M. : FOpaiit, 2018. - 447 c.
2. Beicmas matemaTuka [Tekcer] : y4eOHUK U IPAKTHUKYM JiJIsi OaKkamaBpoB : pex. M-
BoM oOpa3zoBanus 1 Hayku P® / B. C. llunaues ; moxg pen. A. H. Tuxonoga. - 8-¢
u3., mepepad. u gor. - M. : FOpaiit, 2018. - 447 ¢

¢) DNEeKTPOHHO-OMOINOTEUHbIe CUCTEMBI U Ipyrie MHTepHeT-pecypehl:

1. http://www.fipi.ru — OTkpseIThIi OaHk 3amanuii OI'D.

2. http://www.ege.ru/ - caitt nHGOPMAITMOHHOM MOIAEPKKH €IUHOTO TOCYIAPCTBEH-
HOT'0 DK3aMeHa

3. http://4ege.ru/ - neMOHCTpalMOHHBIC BAapUAHTBI U TPEHUPOBOYHBIC PAOOTHI TIO
BCEM IpeAMeTaM, clladya KOTOphIX paspemieHa B popme EI'D.

4. http://uztest.ru/- apuantel EI'D u I'(M)A-9 no maremaruke, MaTepual Jyis IOBTO-
pEHHSI OCHOBHBIX Pa3JIelioB MIKOJIBHOTO Kypca MaTeMATHKHU. 3aperuCTPUPOBAHHBIM MOJTb-
30BaTEIISIM MPEIOCTABISCTCS BO3MOXKHOCTD TIPONTH OH-JIAHH TECTUPOBAHUE.

5. oge.sdamgia.ru- Pemry OI'D. O0Gpa3oBaTebHBIi MOPTaAN IS MOArOTOBKH K JK3a-
MEHaM.

6. http://www.prosv. ru - caiir uznarenscta «IIpocsemienue» (pyopuka «Marema-
THKAY).

7. http.Vwww.drofa. ru - caiir uzgarenscrBa JIpoda (pyopuka «MaTemaTuka).
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8. http://www. edu. ru - LleHTpanbHbIii 00pa30BaTENBHBIN TOPTAT, COACPKUT HOPMa-
THUBHBIC JOKYMEHTHI MHUHHUCTEPCTBA, CTaHAAPThI, HHOOPMAIIUIO O TPOBEACHUE IKCIIEPH-
MEHTa, cepBep MH(HOPMAIMOHHOM MOIIEePKKH EAMHOrO rocy1apcTBEHHOTO 9K3aMeHa.

9. http://www. lesion, ru - caiit u3garenbcTBa «JIerHom.

10. http://www. intellectcentre.ru - caiit usnarensctBa «Mutemiekr-Lentp», (yueo-
HO-TPCHUPOBOYHBIC MAaTEPHUAIIbI, IEMOHCTPAI[MOHHBIC BEepCHU, OAHK TPEHHUPOBOYHBIX 3a-
JaHUU C OTBETaMM, METOAWYECKHE PEKOMEHAAIMM W 00pasibl pemieHui). 9.
http://zadachi.mccme.ru. - 3agauu Mo reoMeTpuu: HHGOPMAIHOHHO-TIOUCKOBAs CUCTEMA.

3.3. KaapoBoe o0ecrieueHue peajgu3amuu MporpaMmbl

B peanuzanuu nanHoi mporpaMMbl IPUHUMAET y4acTHE MpenojiaBaTelb, MOl 00-
pa3oBaHUe B TaHHOMU c(hepe NeaTeTbHOCTH B COOTBETCTBUM ¢ TpeboBaHusmu [Ipukaza MunTpyna
Poccun ot 22.09.2021 N 6521 "O06 yTBep)aeHuu npodeccuoHaibHoro cragaapra "llegaror mo-
MOJIHUTENIBHOTO 00pa3zoBaHusi neteid u B3pocibix" (3apeructpupoBano B Mwuniocte Poccun

17.12.2021 N 66403)

3.4. ®uHaHCOBbIE YCJIOBHS peajn3aluM J0N0JHUTEILHOH 001meo0pa3oBaTe/bHOli Npo-
rpaMMBbI

®duHaHCcOBOE OOeCIeUeHUE pean3allii JIOMOJHUTEIBHBIX 00I1e00pa3oBaTEIbHBIX MPO-
rpaMM OCYIIECTBIISICTCS 3a CUET CPEACTB (PU3NYECKUX M (WJIM) IOPUIMYECKUX JIUI] B COOTBET-
cTBUM ¢ nocraHoBieHueM IIpaBurensctBa Poccuiickoit ®enepanun or 15.08.2013 Ne 706 "O0
yTBepxeHnH [IpaBui oka3aHus IUIATHBIX 00pa30BaTENbHBIX YCIyr", MyTeM 3aKIFOUSHHUS JI0TO-
BOpa O BO3ME3/IHOM OKAa3aHWM JOTOJHUTEIbHBIX 00pa30BaTEIbHBIX YCIyr Mexay HMpkyTckum
TOCY/IapCTBEHHBIM YHUBEPCUTETOM U (PM3HUECKUM HIIH FOPHIHYECKUM JIUIIOM.

IV KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI TIPOI'PAMMBbI
4.1 @®opMbI ATTECTALMH

Peanu3anus mporpammbl JOMOJHUTEIBHOM 0011€00pa3oBaTebHON  00Iepa3BUBarOILEi
IPOTPaMMBI ISl IeTe NMpeaycMaTpuBaeT cleayromue GOpMbl aTTeCTallH: MTUChMEHHOE TECTH-
poBanue B hopmate OI'D. IIpomexkyTouHOE TECTHPOBAaHUE MTPOBOJUTCS B cepeanHe Kypca (Ko-
Hel| 1eka0psi), UTOroBasi aTTecTalis MPOBOJIUTCS B KOHIIE Kypca (Maii)

Texymumii KOHTPOJIb IPOBOJIUTCS C 1IEIIBIO ONPEAETICHUs CTENIEHH YCBOGHUS MaTepHaia o0y-
YaroIMKUMHCS B GopMe MUCbMEHHOTO0 TECTUPOBAHUS MPOBOJIUTCS HA KaXJA0M 3aHITUH, KOHTPOJIb-
HBIX pa0oT MO MpPOIIEHHBIM TeMaM, a TaKkke B (pOpMe KOHTPOJIS BBIMOJHEHHBIX JIOMALIHHUX 3a-
naHuil (MMChMEHHBIX 3a7anuil) B popmare OI'D.

[TpomeskyTouHas aTTecTalys MPOBOAUTCS B KOHIIE J1ekadps B opme TecTupoBaHus B (op-
mate OI'D.

OcBoeHMe JONMOTHUTENBHOI 0011e00pa3zoBaTenbHOI 001Iepa3BUBalOIIel MPOrpaMMBbl JeTei
3aBeplIaeTcs UTOTOBOM arrecTtanueil oOydarommxcs B (opMe KOHTPOJIBHOIO TECTUPOBAHUS B
dopmate OI'D.

[lenb UTOroBOM aTTecTalliy — YCTAHOBJIEHUE COOTBETCTBUS PE3YyJIbTaTOB OCBOCHHUS JIOMOJI-
HUTEJIBHON 00Iepa3BUBAOLICH MPOrpaMMbl 3asiBICHHBIM IIEJIIM M IJIAHUPYEMbIM pe3yJibTaTaM
00y4eHwusl.

OOmiast XapakTepUCTHKAa MTOTOBOW aTTECTAllMM: B MTOTOBOM TECTHPOBAHUHU IPOBEPSETCS
MaTeMaTH4YecKasi KOMIIETEHIIUs BBITYCKHHUKOB OCHOBHOM IIKOJbl. OCHOBHOW LEIBIO MUTOIOBOU
aTTeCTalluHU SBJISETCA MOMydyeHHe HHPOPMAIUK O COCTOSTHUM MaTeMaTH4YeCKOH MOArOTOBKU 00Y-
YarOIIUXCA.
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4.2

OneHka KayecTBa 0CBOEHHUsI MPOTrPaMMbI

OreHka KauecTBa OCBOCHUS MPOTrPaMMbl 00YJaIOLIMMHCS TPOU3BOIUTCS B COOTBETCTBUU
¢ TpeOOBAHUSAMHU K YPOBHIO MOATOTOBKH YYALIUXCSl B OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY
10 MaTeMaTHKe, ¢ yueToM O0s3aTeIbHOr0 MUHUMYMa COJIEP’KaHUsl OCHOBHBIX 00pa30BaTENIbHbIX
nporpaMm U [IpumepHBIX ITporpamMm 1o MaTeMaTUKe CpeaHen 0011eo0pa3oBaTeIbHON HIKOJIBI.

PesyabTar ocBOCHMS
nporpammbl  (cop-
MHPOBAHHbIE KOMIIe-
TEeHI[UH)

OcHOBHbIE noKa3aTeJin
OIIeHKH pe3yJibTaTa

Kpurepuaasnoe
3Ha4YeHHe IMO0Ka3a-
TeJs

dopma
TPOJIA

KOH-

JIK (TmyHOCTHAS
KOMITETEHIIHS) —
OTBETCTBEHHOE OTHO-
[ICHHE K YYCHHUIO, TO-
TOBHOCTb M CIIOCO0-
HOCTH 00YYaOIIUXCs K
CaMOpPa3BUTHIO U Ca-
MOOOpa30BaHUIO  Ha
OCHOBE MOTHBAIIUU K
OOy4YeHUI0O U TIO03HA-
HUIO, BBIOOPY Jdalib-
Helero oopazoBaHus
Ha 0a3e OPUCHTUPOBKU
B Mupe npodeccuii u
poeCCUOHATBHBIX
MPEAITOYTEHUM.

OTBETCTBEHHO OTHOCHUTCS K
YUYEHHIO, TOTOB U CHOCOOEH K
CaMOpa3BUTHIO U CcaMo00pa-
30BaHMIO Ha OCHOBE MOTHBa-
UM K OOY4YEeHUIO U TIO3Ha-
HUIO, BbIOOpPY JajbHEIIero
oOpaszoBaHus Ha 0a3e OpHCH-
TUPOBKM B MHUpE TpodeccHii
U 1podecCHOHATBHBIX Ipel-
IIOYTECHUM.

Kpurepun  cdop-
MHUPOBAHHOCTH
KOMIIETEHIINH
OTpENEAIOTCS B
COOTBETCTBUU c

paznenom «Cnenu-
(dbukanus KOH-
TPOJBHBIX H3MEPHU-
TEJIbHBIX MaTepHa-
JOB sl TIpOBeJe-
HUS
OCHOBHOTO
JIAPCTBEHHOTO
3aMeHa

0  MaTeMaTHKe»
(Cm. ma caiire fi-

pi.ru).

rocy-
K-

Tekymuii KOH-
TPOJIb, TMpPOME-
JKyTOYHasi aTTe-
CcTalMsl, HTOro-
Bas aTTecTalus

MK1 (merampenmer-
Has KOMIICTCHIMS) —
yMEHUE TOHUMATh H
UCNOJIb30BaTh ~ MaTe-
MaTHYEeCKHE CpeICTBa
HarJsIIHOCTH  (PUCYH-
KH, YEPTEKHU, CXEMBI U
ap.) Il WILIIOCTpa-
U, WHTEPIpPETaIHH,

YmMeeTe mOHUMATh U UCHOJIb-
30BaTh MaTeMaTU4YecKHe
CpeIcTBa HAriasgHOCTH (pHu-
CYHKH, YEpTEkKHU, CXEMbl H
Ip.) IS WUTIOCTPAIMK, WH-
TepIpeTaIH, apTyMEHTALIUH.

Kpurepun  cdop-
MHUPOBaHHOCTH
KOMTICTEHITH I
ONPENEAIOTCA B
COOTBETCTBUHU c

pasgenom «Crenu-
¢bukanus KOH-
TPOJIBHBIX H3MEPHU-
TENbHBIX MaTepua-

Texkymuil KOH-
TPOJIb, IIPOME-
JKyTOYHasl aTTe-
cTauusi, HUTOro-
Bas aTTecTalus

apryMeHTalNH. JOB Ui TIpOBEJE-

HUs

OCHOBHOI'O  TOCY-

JAPCTBEHHOTO K-

3aMeHa

110 HMHOCTPAHHOMY

a3plky»  (CMm. Ha

caiite fipi.ru).
MK2 — ymenue BHI- | YMeeT BbyiBuUrath rumnoresbl | Kputepun — cdop- | Texkymmii  koH-
JIBUTATh TUIIOTE3bI MPU | MIPH PELIEHUH y4eOHBIX 3a7a4 | MUPOBAaHHOCTH TPOJIb, TpPOME-
peLIeHU y4eOHBIX | U TOHMMATh HEOOXOJUMOCTH | KOMIIETEHLIUH JKyTOYHasi arTe-
3aad U TOHUMATh | UX IPOBEPKHU. ONpENENATCS B | CTallMs, WTOrO-
HEOOXOUMOCTh  MX COOTBETCTBUU C | Basg arTecTauus
MIPOBEPKH. pazgenom «Crenu-
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dbuxamnus KOH-
TPOJBHBIX H3MEPHU-
TENBHBIX MaTepra-
JIOB JJisi TIpOBeJe-
HUS

OCHOBHOTO  IoCy-

JApCTBEHHOTO  JK-

3aMeHa

0 UHOCTPaHHOMY

sa3plky»  (CMm. Ha

caiire fipi.ru).
MK3 — ymenue mpu- | YMeer mpuMeHsATh UHAYK- | Kputepuun  cdop- | Tekymmii  koH-
MEHSITh WHIYKTUBHBIC | TUBHBIE U JIEAYKTUBHBIE CIIO- | MUDOBAaHHOCTH TPOJb, TMpoMe-
U JISAYKTHBHBIE CIO- | COOBl pacCyXIEHHH, BHIETh | KOMIIETCHIUH KYyTO4YHasl aTTe-
coObl  pacCyXJIEHHUM, | pa3IMUHbIe CTPATETUU pelle- | ONPENCNAIOTCs B | CTAallMsl, HTOTrO-
BUJIETh pa3iauyHbIe | HUS 3a/a4. COOTBETCTBUU C | Bas aTTecrauus
CTpaTeru  pelieHus pasgenom «Crenu-
3azad. ¢bukarms KOH-

TPOJBHBIX H3MEPU-

TENbHBIX MaTepua-

JIOB [7sl TIpOBeje-

HUS

OCHOBHOTO  TOCY-

JAPCTBEHHOTO  JK-

3aMeHa

0 UHOCTPaHHOMY

a3blky»  (CM. Ha

caiite fipi.ru).
MK4 - nonumanue | [lonumaer cymHocts anro- | Kpurtepun — cdop- | Texkymuii koH-
CYLIHOCTH  aJTOPUT- | PUTMUUECKUX MPEJIUCAHUNA U | MUPOBAaHHOCTH TpPOJb, IpoMe-
MUYECKHX MpEANHCca- | yMEHHUE JIEHCTBOBAaTh B COOT- | KOMIIETEHIIMN KyTO4YHasl aTTe-
HUH W yMEHHE Jel- | BETCTBUU C NPEJIOKEHHBIM | ONPENENSIOTCSl B | CTallUsl, HTOTrO-
CTBOBaTb B COOTBET- | QITOPUTMOM. COOTBETCTBUH C | Bas aTTecrauus
CTBUM C TIPEJIOKEH- paznenom «Cremnu-
HBIM aJITOPUTMOM bukaus KOH-

TPOJIBHBIX H3MEpH-
TEIbHBIX MaTepua-
JOB IS IpOBEJe-
HUs

OCHOBHOTO  TOCY-

JApCTBEHHOTO  9K-

3aMeHa

0 HMHOCTPAaHHOMY

a3blky» (CM. Ha

caiire fipi.ru).
YIIK (yuebHO- | Ciocoben k manbHeiimemy | Kpurepun — cdop- | Tekymuii  KoH-
MO3HABaTeNbHAs KOM- | Pa3BUTHIO OOLIMX M CIELU- | MUPOBAaHHOCTH TPOJb, TpOMe-
NEeTEHIIMs) — Jallb- | QAIbHBIX YYEOHBIX YMEHHIA; | KOMITCTCHIHIA KYTOYHAst aTTe-
Helmee pa3Butue 00- | CriocoOeH MPUMEHSTh CIIOCO- | ONPEACNIIOTCS B | CTalMsl, HTOTO-
IIUX W CHENHAaJbHBIX | OBl M MPUEMBI CAMOCTOSTENb- | COOTBETCTBUU C | Bas aTTecTaIHs

y4eOHBIX yYMEHUH;
O3HAKOMJIEHHE C JI0-

HOro HU3y4YCHUSA MaTEMaTU4C-
CKHX JUCHUIIINH

paznenom «Cnenu-
¢dukanus KOH-
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CTYMHBIMH  yYalTUMCS TPOJBHBIX HU3MEpHU-

criocobamMu U npuc- TCIIbHBIX MaTcpHa-

MaMHu CaMOCTOSATECIIb- JOB [JIA IIPOBEAC-

HOI'0O HM3Y4YCHHUA MaATC- HHUA

MAaTU4YCCKUX JAUCIH- OCHOBHOI'O rocy-

IIJIMH OapCTBCHHOI'O  3K-
3aMCHa

0 HMHOCTPAaHHOMY
s3pIky»  (Cm.  Ha
caiite fipi.ru).

4.3. OneHo4HbIe CpeAcTBA
Texymmii KOHTPOJIb OCyIIeCTBIsETCS B (hOpMe KOHTPOJIbHBIX padOT, MPOBEPKH BBIMOIHEH-
HBIX TUCHbMEHHBIX JOMAITHUX Pab0T, TECTUPOBAHUS IO MMPOUICHHBIM TEMaM.
IIpomexyTouHasi aTTecTalUsi OCYIIECTBIISIOTCS B BUJE MUCbMEHHBIX TECTOB (BCE 3aJaHUs
cocraBiieHbl B popmare OI'D).
HToroBelii KOHTPOJIL OCyIIecTBIseTCS B ¢opMe TECTUpOBaHUS B (popmare OCHOBHOTO
FOCYyJapCTBEHHOrO0 JK3aME€HAa 10 OJHOM U3 JIEMOBEPCUM, BBICTAaBJICHHBIX HaA cailTe
http://www.fipi.ru B oTKpbITOM OaHKE 3aJaHHIA.

MaTepna.mﬂ JJIA TEKYIICI0 KOHTPOJIA

Kontponbnas pabora coctout u3z 10 3amanuiit Ha npoiiaeHHYI0 TeMy. Kaxoe nmpaBuIbHO
BBINOJIHEHHOE 3a/1aHue olieHnBaeTcs B 1 6ayut. 3a Bech epuo/ 00y4eHue ciyuareib BHIIOIHSIET
12 KOHTpOABHBIX PabOT. basibl, MOJydeHHbIE 32 KOHTPOJIbHBIE PAOOTHI, JAIOT JOMOJIHUTEIbHBIN
1 6amn npy IPOXOKJECHUU UTOTOBOM aTTECTALlUU.

OunennBanne pe3yJbTaTOB TEKYIIEr0 KOHTPOJISI OCYIIECTBJSIETCS M0 KPUTEPUSIM:
Ouenka «2»: ot 0 1o 4 6amIoB

Ouenka «3»: ot 5 10 7 6amioB

Ouenka «4»: ot 8 1o 9 6anna

Orenka «5»: 10 oawos

Konmponvnaa paboma
1. BoiOepuTe 01MH HJIM HECKOJIbKO NPABHJIBHBIX 0TBETOB.
Kaxoe u3 cnenyronmx yTBepKAeHUNA BEpHO?

™ 1) [nowazas KBaapaTa paBHa MPOM3BEIECHHUIO IBYX €I0 CMEKHBIX CTOPOH.

[ 2) JluaroHass Tpameluu JEUT €€ Ha JBa PABHBIX TPEYrOJIbHUKA.

- 3) Ecmm ABC CTOPOHBI OAHOTO TPEYroJIbHUKA COOTBETCTBECHHO PABHBI ABYM CTOpPOHAM JAPYyroro Tpe-
YTOJIbHUKA, TO TAKUE TPECYTOJIbHUKH PaBHBI.

B otBer 3anumurte HOMCp BBI6paHH01"O YTBCPKACHUS.

2. BriOepuTe 01MH MM HECKOJIbKO NPABUJIbHBIX O0TBETOB.
Kaxkoe u3 cinenyromux yTBep K I€HHA BEpHO?

[ 1) Bee yrusl poMba paBHBI.

- 2) Ecnu cTopoHbl 0IHOTO YETHIPEXYTOJbHUKA COOTBETCTBEHHO PaBHBI CTOPOHAM JPYrOTO YEThIPEX-
YIOJIBHUKA, TO TAKUE YETBIPEXYTOJIbHUKYU PABHBI.
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)‘{epes TO0YI0 TOUKY, JIEKAIyI0 BHE OKPYKHOCTH, MOXKHO IPOBECTH JBE KacaTelbHBIE K 3TOM
OKPYKHOCTH.

B oTBer 3anumnTe HOMEp BHIOPAHHOTO YTBEPKICHUS.

3. Bnumure npaBuIbHBINA 0TBET.

2
MomHocTh MIOCTOSTHHOT'O TOKa (B BaTTax) BBIUNCIISIETCS o tdopmyne P=I"R,
rae | cuia TOKa (B amrrepax), R COTIPOTHUBJICHUE (B oMax). [ome3ysice

91Ol (hopMyJsIoH, HalauTe compotuBieHue R, ecnu momHocTh coctarnseT 180 BT, a cuia Toka paBHa
6 A. OtBer gaiite B oMax.

4, Brnumure npaBuIbHBIN OTBET.

VY 6abymku 20 yamek: 10 ¢ kpacHBIMH IIBETaMH, OCTaJbHbIE ¢ CHHUMH. baOyiika HamuBaeT 4yail B CIly-
yaliHO BEIOpaHHYIO Yauiky. Haiinure BEPOSITHOCTH TOrO,
YTO 3TO OyIeT Yamka ¢ CHHIMH LIBETaMH.

5. Bnuimmyre npaBU/IbLHBIA OTBET.

OnuH U3 yrioB MPSAMOYTONBHON Tpamenuu paBeH 64°64°. Haiinute Oonpmmii yroi

aToi Tpamenuu. OTBET faiTe B rpagycax.

6. Bnuimmure npaBU/IbLHBIA OTBET.

Pamnyc OkpyKHOCTH, BIWCaHHOM B PaBHOCTOPOHHWM TPEYrOJbHUK, PABEH 8V3.
HaliguTte miMHy CTOPOHBI 3TOTO TPEYTOJIbHUKA.

7. aiiTe pa3BepHyTHIil OTBET.

MoTopHas j10/1Ka OpolLia IPOTUB TEUCHUs peKH 297 KM U BEpPHYJIAach B IIyHKT OTIIPABJICHUS, 3aTPATUB HA
oOpaTHBIN TyTh Ha 3 Yaca MeHbLIE, YeM Ha MyTh NPOTUB TeueHHs. HaiinmuTe cKopocTh JNOAKH B HEMo-
JBIDKHOW BOJIE, €CITM CKOPOCTh TEUCHUS PEKH paBHA 2 KM/4.

8. Bnumure npaBuiIbHBINA OTBET.
LleHTp OKpPYKHOCTH, ONHCAHHOW OKOJNO TpeyroiabHHka ABC,, nexuT Ha cro-
pore AB. Haiinure yron ABC, eciu

yron BAC pagsen 30°. OtBeT naiite B rpagycax.

N

9. YcraHoBUTE COOTBETCTBHE M BIMIIINTE OTBET.

Ha pucynkax wu3o0paxkensl rpaduku (yHKimi Braa y=ax?+bhX+C YcTaHOBHTE COOTBETCTBHE MEKILY
3HaKamMu KO3 UIUEHTOB a U C ¥ rpadukamMu QyHKITHIA.

KO3 OPUITMEHTDI
A) a>0,¢>0 B) a<0,c>0 B) a>0, c<0

I'PAOUKHAU
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1) ¥ 2) ¥ 3) ¥i

B Tabnue noa xaxaoi OyKBOHM yKaKUTE COOTBETCTBYIOIIUNA HOMED.

A b B

10. Brnumure npaBuiIbHbBIN OTBET.

Juaronanu AC u B napamnenorpamma ABCD nepecekatorcs B Tou- | B s
ke O, AC=22, BD=24, AB=3. Haiinute DO. \>‘<ﬂ\

MaTepuaJbl IS MIPOMEKYTOYHOM ATTECTALIUHA

[TpomexxyTouHasi arTecTalys MPOBOJAUTCS B KOHIIE JeKaOps U cOCTOUT U3 4 3amaHuil Ha
pa3HbIE TEMBI, IPOMACHHBIN 3a 3TOT nepuod. Kaxmoe npaBuwiibHOE 3a/laHUE OLIEHUBAEeTCA B 1
Oa.
OueHuBaHue pe3yabTaTOB MIPOMEKYTOUHON aTTECTAIIMU OCYIIECTBIISETCS 110 KPUTEPHUSIM:
Orenka «2»: ot 0 mo 2 6amia
Ouenka «3»: 3 Oamia
Orenka «4»: 4 6amna
Onenka «5»: 5 6amnos

IIpumep:
3aganue 1. BnumuTe npaBuWJIbHBIN OTBET.
IlepeBectnn 3HaueHnme Ttemmeparypsl no mmkane Dapenreiita B mkamy llembcus mosBomser dopmyna
tc=5/9(t—32), rme tc - Temneparypa B rpamycax Ilemscus, t- — Temmeparypa B rpamycax Papenreiira.
CxonbkuM Tpagycam 1o mkane Leascus cooTBeTcTBYET 59 rpagycoB 1o mkane Papenreiita?

3ananue 2 Bnumure npaBuIbHbINA OTBET.

o 8 .17..20 —_
Haiinure 3Hauenue BeipakeHus d d .d  IIPU a=2.

3aganune 3. BnnmuTe NnpaBUIbHBIN OTBeT.

B cpeHeM u3 80 KapMaHHBIX (hoHapHUKOB, MOCTYIUBLINX B MPOJIAKY,
JBCHAIATh HEUCIIPABHBIX. Haiinure BEPOATHOCTH TOTO, qT0 BBIOPAHHBIN Hayzauy
B MarasuHe (JOHAPUK OKaKETCS MCIIPABEH.

3ananue 4. YcTaHOBUTE COOTBETCTBHE H BIIMIIIUTE OTBET.

YcTaHOBHUTE COOTBETCTBUE MEXIY PYHKUIUSAMU U UX IpadUKaMH.

OYHKIINHU
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A) y=1/3x+2

T'PADPUKH
1)

B) y=—4x*+20x-22

B) y=l/x

3)

o

___,_.,—-'-"

B tabnmiie mox kaxxaoi OyKBOW yKaKUTE COOTBETCTBYIOIIUN HOMED.

A b

B

Iy

MarepuaJbl 1Jis1 HTOrOBOM aTTrecTanuu B popmarte OI'D

TecT

A0 =

HtoroBas arrtecranysi NpOBOJUTCA B KOHIE Kypca M cocTouT u3 20 3agaHuil Ha pas3Hble
tembl B ¢opmare OI'D. Bce 3amaHus COCTaBISIOTCS MO MOJEINSAM 3aJlaHHid, BHICTABICHHBIX Ha

carite ®UIIN. Kaxxmoe npaBuibHOE 3aJaHUE OlICHUBAETCs B 1 Gas.

OneHuBaHue pe3yabTaTOB UTOTOBOM aTTECTAIIMN OCYIIECTBIISIETCS IO KPUTEPHSIM:
Orenka «2»: ot 0 mo 10 GammoB

Orenka «3»: ot 11 go 14 6amos
Orenka «4»: ot 15 no 18 6annoB
Onenka «5»: ot 19 g0 20 6amioB

3aganue 1.

Ha pucynke TOYKaMu mIOKa3aHO KOJMYECTBO MMHYT MCXOJSIIMX BBI3OBOB MU Tpaduk
MOOWJIBHOTO UHTEpHETA B TUradaiiTax, u3pacxo0BaHHBIX aDOHEHTOM B IPOLECCE MOJIb30BAHUS
cmaptdoHoM, 3a Kaxabiil Mecsan 2021 roxa. [{ns ynobcTBa TOUKH, COOTBETCTBYIOIME MUHYTaM

u FHI‘a6aI>iTaM, COCAUHCHBI CINIONIHBIMU U MYHKTUPHBIMU JINHUAMU COOTBETCTBCHHO.

MERYTHI
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B Ttedenuu roga A0OHECHT IIOJIb30BAJICS TapI/I(bOM «CTaH,Z[apTHBIfI», a0OHEHTCKas IIIaTa II0
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KoTopoMmy cocrtaBisia 350 pybneit B Mecsau. [lpu ycnoBum HaxokaeHUss abOOHEHTa Ha
tepputopuu PO B aboHeHTCKYIO TU1aTy Tapuda «CTaHIapTHBIN BXOIUT:

- maker MuHYT, Bkmodaomui 300 MHHYT MCXOAAIMX BBI30BOB Ha HOMEPA,
3aperucTpupoBaHHbIe HA Teppuropun PD;

- MaKeT UHTEPHETa, BKIIOYAIONINiA 3 rurabaiita MOOMIIBHOTO MHTEPHETA,

- makeT SMS, Bxmroyaronuii 120 SMS B Mecs;

- 0E3TMMUTHBIC OECIITIATHBIE BXOSIINE BHI30BBIL.

CrouMocTh MUHYT, HHTepHETa U SMS cBepx makera Tapuda ykazaHna B TaOIHIle.

Hcxopsiiye BbI30OBBI 3 py0./mMuH
MoOuIbHBIH UHTEPHET (I1AKET) 90 py6.3a 0,5 1'b
SMS 2 py0./miT.

AOGOHEHT He MOJB30BAJICS YCIYIaMHu CBSI3M B POYMHHTre. 3a Bech roji aboHeHT otmpasui 110
SMS.

Omnpenenure, Kakue MeCSIbl COOTBETCTBYIOT yKa3aHHOMY B TaOuuie TpapuKky MOOUIBHOIO
WHTEpHETA.

3anonHuUTEe TAONMUIly, B OAaHK OTBETOB NEPEHECUTE YMCIIA, COOTBETCTBYIOIME HOMEpPAM Mecs-
1eB, 0e3 MpoOesoB, 3aMAThIX M JPYTUX JIOMOJHUTEIBHBIX CUMBOJIOB (HAaIpuMep, sl MECSICB
MaM, sitHBapb, HOsIOpPb, aBI'YCT B OTBET HY)KHO 3anucath uncio 51118).

MoOWIbHBIN HHTEPHET 1Tb 3Ib 3,25 15
I'b I'b

Howmep Mecsna

OTtBeT:

2. Cxonpko py0neit moTpatui aDOHEHT Ha YCIYTH CBSI3U B Jekadpe?

OtBeT:

3. Cxonbko mecsnes B 2021 rogy aOOHEHT MPEBBICKII JUMHT 110 TTAKETY UCXOISIINX MUHYT?

OtBeT:

4. N3BectHo, uto B 2021 romxy abonenTckas miata rno tapudy «CTaHmaapTHBIN» BBIpOCia HA
40% 1o cpaBHenuto ¢ 2020 rogom. Ckonbko pyoieit coctabisiia aboneHTckas miata B 2020 ro-

ny?

OtBeT:

5. B koniie 2021 roga omepatop CBSI3M MPEATIOXKII a0OHEHTY MEpEeUTH Ha HOBBINA Tapud, ycio-
BUS KOTOPOTO MPUBECHBI B TAOIUIIE.

CrouMocTh TIepexoja Ha Tapud 0 pyO®.
AOOHEHTCKas IJjaTa B MecslIl 470 pyO.

B abOHEHTCKYIO TUTaTy BKITIOYCHBI TTAKETHI:

MaKeT UCXOASIINX BHI30BOB 400 MuHyT

MaKeT MOOMIIBHOTO MHTEpHETa 4Tb

naker SMS 120 SMS

ITocne pacxo10BaHMS TAKETOB:

BXOJISITIINE BBI30BBI 0 py6./muH.
MICXOJISAIIHE BHI30BBI 4 py6./MuH.
MOOUITbHBIN UHTEPHET (TaKeT) 160 py6.32 0,5T'b
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SMS | 2 py6./m. |

*
ucxoosuue 8b1306bl HA HOMEPA, 3apPecUCmpupo8anuvie Ha meppumopuu PP

AOGOHEHT pemlaer, NepelT JIn eMy Ha HOBBIM Tapu, MOCUUTAB, CKOJIBKO Obl OH MOTPATUI Ha
yeayru cBsi3u 3a 2021r., ecnu Obl monb3oBasics uM. Eciiu momy4uTes MEHbIIe, 4eM OH MOTPaTHII
dakTudecku 3a 2021r., To aOOHEHT IPUMET PEIICHUE CMEHUTD Tapu (.

[epeiinér nu aboHeHT HAa HOBBIM Tapud? B oTBeTe 3amuImmTe eXEeMECIYHYI0 aOOHEHTCKYIO
maTy 1o Tapudy, KOTopblid BeIOepeT aboHeHT 3a 2022ro.

OtBerT:

o 11 11%
6. HaiinmuTe 3HaYeHNE BBIPAYKEHHUS 20/
OtBeT:

7. Ha xoopauHatHoil nnpsimoii Touku A, B, C u D cooTBeTCTBYIOT unciiaM
0,1032; -0,031; -0,01; —0,104.

A B C
W * L L .-
Kakoii Touke coorBercTByeT uncio —0,0317
1) A 2)B 3)C 4)D
OrtBer:
8. Halinure 3HaueHNE BBIPAKCHUS VI mpux=35, y=3.
OTBeT:
9. Pemre ypaBHEHUE 8x? =' Ecnu ypaBHeHME UMeeT OOJIbIIE OHOTO KOPHS, B OTBET
3alUIIMTE MEHBIITUN U3 KOPHEH.
OrtBer:

10. Y 6abymku 10 vamek: 4 ¢ KpaCHBIMH IIBETaMH, OCTaJIbHBIE ¢ CHHUMH. baOyika HanuBaer
yaif B ciydailHO BbIOpaHHYIO 4Yamiky. HaiiiuTe BeposSYTHOCTH TOrO, 4TO 3TO OyZeT yalka ¢
CUHUMHU LIBETAMH.

Ortser:

11. Ha pucynke n3o0paxkensl rpaduku GyHkiuii Buaa y = KX + b. YcranoBute cootBeTcTBHE
MEX1y rpadukaMu QyHKIMNA 1 3HaKaKMH Ko3ddurenTos K u b.

KOROPUITUEHTHI
A) k=>0b b) k=>0b B) k<0b
I'PA®UKN
1) ¥ 2) y 3) i
ol 7 b @ x 0)

Brabnuue nox kaxxaoi OyKBoW yKakKUTe COOTBETCTBYIOIIUNA HOMED.
Ortser:

12. TlepeBecTn 3HaueHue TeMmepaTypsl no mkane Papenreiita B mkany Llenbcus mo3Bossier
bopmyna te = g (tg —, THe  — Temmepatypa B rpanycax Llembcus,  — Temmeparypa B
rpagycax @apunreiita. CKoiIbKUM rpagycam mo mkane Llemscust coorBercTByer 167 rpamgycos
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no mkasne dapunreiTa?

Otser:
13. VkaxuTe perieHne HepaBeHCTBa x? =,
1} —& :-_.I = 1] 6 - 3] —émh_
-6 L]
Otser:

14. Y Mamm ecth TeHHHCHBIM Msuuk. OHa co Bced cuiibl Opocuiia ero 06 acdanst. [locne
MEPBOTO OTCKOKA MSYHMK MOJIJIETEN Ha BBICOTY 540cM, a IoCiie KakJI0To CIASAYIOIIET0 OTCKOKa 00
achanpT MOAJIETAl HA BBICOTY B TPHU pa3a MeHbIIe mpenbiaymied. [locne kakoro mo cuery
OTCKOKa BbIcOTa. Ha KOTOpYIO MOAJIETUT MSYUK, CTaHET MeHbIe 10cM?

OrtBer:

15. B tpeyromsanke ABC yrox C pasen 90°,
BC =16, AB = 25. Haiigure COSB. -~
Ortger: por

16. CTopoHa paBHOCTOPOHHETO TPEYrOJIbHUKA PaBHA
o o P N LY
. HalinuTe paauyc okpyKHOCTH, OIIMCAaHHON F " T
OKOJIO 3TOTO TPEYTrOJbHUKA. / \ )
Ortser: \ Y

17. CymMa AByX YyIJIOB paBHOOEAPEHHON Tpaneunn [—
paBHa 218°. Haiizmre MeHbumii yroJI TpamneLuu. / \

OTtBer naiiTe B rpagycax. /

Orser: / \\

18. Ha kneTyaroit Oymare ¢ pazmMepom kietku 11
N3o0paxen nmapanienorpaMm.

HaiinuTe ero miomanis. / /
Otser: ;

19. Kakoe u3 cienyronmx yrBep>KaeHuid BepHo?

1) Auaronanu npsMOyTroJibHUKA TOUYKOW TIEpeceUeHUs JeNSITCS MOMoIaM.

2) Touka nepecevyeHuit IByX OKpY>KHOCTEH paBHOYIaleHa OT LIEHTPA ATUX OKPYKHOCTEH.
3) IInomane mo0oro napasiesorpaMMa paBHa IPOU3BEIEHUIO JUTMH €r0 CTOPOH.

B oTBeT 3anumuTe HOMep BEIOPAHHOTO YTBEPIKJICHHS.

Ortser:

20. YcraHoBuTe COOTBETCTBHE U BIUIIUTE OTBET.
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YcTaHoBHUTE COOTBETCTBUE MEXKIY QYHKUIUAMU U X IpadUKamH.

®YHKIINU
A) y=1/3x+2 B) y=—4x"+20x-22 B) y=1/x
TPA®PUKHU
1) Vi 2) Vi 3) Vi
e
e
L LT
o] 1y

B Tabnune non kaxaoi OyKBOM YKa)KUTE COOTBETCTBYIOIIUI HOMED.
A b B

AR N NEY b

JlononmHuTEIBbHBIE MATEPUAIIBI JUIS ITIOATOTOBKHA K HTOIOBOMY TECTUPOBAHUIO MOKHO B3ATh
Ha caiite «OTKpbIThIM OaHk 3amanuil OI'D no anrumiickomy s3bIky» DenepaibHON CiIy»KObI 1O
HaI30py B cepe oOpazoBanus u Hayku «DenepanbHbIii HHCTUTYT MEAAroTHYSCKUX H3MEP CHUIN

fipi.ru.

MeTtoauyeckue pekoMeHAalMH 00yYarOIIMMCS 110 OPTaHU3alMi HHANBUAYAIbHON OTOTOBKU
Kk OI'D pazpaboransl denepanbHoil city:x00i o Haazopy B chepe obpazoBanus u Hayku OI'b-
HY «®enepanpHblii HMHCTUTYT II€JArOTMYECKUX HW3MEPEHHUI» M pa3MElIeHbl Ha CcalTe

http://doc.fipi.ru/

Koopaunarop nporpammsr: Hlmisankosa W.C., K.GuiIomn.H., T0NEHT ,\\\m&\W\
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