PaccmoTrpeno Ha

3acegannu MO

yUUTEJIEeH ECTECTBEHHO - HAYYHOTO
00pa30BaHMA U MAaTEMaTHIECKUX HAYK
pykoBoautens MO

E.M.T'onuap

[Iporoxon Ne 01

oT «28» aBrycrta 2026r.

PaccmoTtpeno nHa 3acenanun
MeIaroru4eckKoro CoBeTa
[Iporoxkom Nel

oT «28» aBrycrta 2026r.

Yr1Bepxaaro
TUPEKTOP
MKOYVY JICOII Nel
M.M.Koctuna

[Tpukaz Ne 147
oT«28» aBrycra 2026r.

MyHUIUIIaTFHOE Ka3eHHOE 00IIe00pa30BaTeIbHOE YUPEIKICHIE
JlenuHckas cpenHss oomeoopa3oBaTenbHas mkoma Ne 1
JIeHHHCKOT0 MyHHLIMTIAJILHOTO paiioHa Bonrorpaackoit oGmactu

Pabouas nporpamma

3JIEKTUBHOI'0 Kypca 0 MaTeMaTUKe
«30paHHbIe BONIPOCHI MATEMATHKID)

J1d 7 Kjaacca

Ha 2026-2027 y4yeOHblii roj

CocraButens: YepHoBasioBa Onbra HukosnaeBHa,

Jlenunck 2026

YUYUTEIh MaTEeMaTUKH
MKOY «JICOII Ne 1»



Pabowyas mporpamma Kypca BHEYpOUHOW JesiTenbHOCTH  «M30paHHBIE BOMPOCHI

MaTeMaTHKN» pa3paboTtana Ha 2026-2027 y4eOHbIii rox.
Llenu n3y4yeHus Kypca BHEYPOUHOM eI TEIbHOCTH:

® OBJIQJICHHE CUCTEMON MAaTeMAaTUYECKUX 3HAHUU U YMEHUU, HEOOXOAUMBIX JJI PUMEHEHUS
B [IPAKTUYECKOHN JESITETbHOCTH, U3YUEHUSI CMEXKHBIX TUCIUIUINH, MPOJ0KEHUST 00pa30BaHMUs;

® HHTEIUICKTyaIIbHOE pa3BUTHE, (POPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX UEIOBEKY
JUISL TIOJTHOLIEHHOM KH3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTUYHOCTH
MBIIUICHNs, WHTYUMLUSA, JIOTMYECKOE MBINUICHUE, DJIEMEHThl AJITOPUTMHUYECKOW KYJIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

e (QopmupoBaHUE MPEACTABICHUNA 00 HAEAX W METOJaX MAaTEeMAaTUKH KaK YHHBEpPCAJIbHOTO
A3bIKA HAYKU U TEXHUKHU, CPEIICTBA MOJACIMPOBAHHUS SIBJICHUHI U IPOLIECCOB.

PabGouas mporpamMma Kypca BHEYpPOUHOH JesTeNbHOCTH  «l30paHHBIE BONPOCHI
MaTeMaTHKW» paccuuTaHa B 7 kKjacce Ha 34 Jaca B TOJ.
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HJIaHI/IpyeMl)Ie PeE3YJIbTAThLI 0OCBOCHHUSI KypcCa BHeyquHOﬁ JACATCJIbHOCTH

1. IlpeameTHBIE pe3ybTATHI:

VYyammwmiics Hayuutcss B 7 Kiacce (I UCIMOJIB30BAaHUS B TOBCETHEBHOW >KHM3HH U
obecrnevyeHns BO3MOKHOCTH YCIIEIIHOTO MPOJI0HKEeHHsI 00pa3oBaHus Ha 0a30BOM YPOBHE):
DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTUKH

e OmnepupoBarh Ha 0a30BOM YPOBHE TMOHSATHUSMHU: MHOXECTBO, DJJEMEHT MHOXECTBa,

ITOAMHOKECTBO, IPUHAJICIKHOCTb;

® 33]]aBaTh MHOYKECTBA NEPEUYMCIICHUEM UX DJIEMEHTOB;
® HaAXOAWTH MepeceueHne, 00beTUHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYaAIUAX;
e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHIMH: ONpEIEICHHEe, aKCHOMa, TeopeMa,

JI0Ka3aTeIbCTBO;

® [PUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKJICHUS CBOUX BBICKA3bIBAHUIA.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MpPeIMeTOB:
® WCIONB30BaTh Trpaduueckoe TMpeACTaBICHHE MHOXKECTB [IJIs OMHCAHHS PeabHBIX
MPOIIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUEOHBIX MPEAMETOB.
Yucaa
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMHU: HATypallbHOE YHCIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHAs! Ipo0b, JAecATHYHAs ApoOb, CMENIaHHas APoOb, palMOHAIBLHOE YHCIIO,
apumMeTHnuecKuil KBaJIpaTHbIH KOPEHB;
® HCIIOJB30BATh CBOWCTBA YKCEN U MPABUIIA JEHCTBUM MPU BBHITOJIHEHUH BBIYUCICHUH;
® HCHOJIb30BaTh MPU3HAKKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCIECHUNA U
pELIEHUH HECIIOKHBIX 3a/1ad4;
®  BBINOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCEN B COOTBETCTBUH C MTPaBUJIAMHU.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
® OLEHUBATH PE3YyJIbTAThl BBIYMCICHUIN IIPU PEIIEHUU IPAKTUYECKUX 3a/1a4;
®  BBINIOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYALUSX;
® COCTaBJIATh YHCIIOBBIE BBIPAKECHUSI NPU PEIICHUM MPAKTHYECKUX 3a4ad W 3a1ad W3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA



¢ BuINONHATH HECIOXHBIE NpPeoOpa3oBaHUS [JIsi BBHIYMCICHUS 3HAYCHUH YHCIOBBIX
BBIPQXECHUM, COJEp/KAlIUX CTENEHU C HATypalbHBIM I10KAa3aTeNIeM, CTENEHU C ILIEJIBIM
OTPHULATEIIBHBIM [T0KA3aTeIEM;

e BBINOJHATH HECIOXHBIE MPeoOpa3oBaHUsl MLEJIBIX BBIPAKEHUI: PACKpPBIBATh CKOOKH,
IPUBOJUTH MOJOOHBIE ClIaraeMbIe;

® HCIOJIB30BaTh (POPMYNBI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT CyMMBI, KBajapar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYUCICHUN 3HAUSHUI BBIPAXKEHUN;

® BBIIOJHATH HECIIOKHBIE IIPe0Opa30BaHusl IPOOHO-IIMHEHHBIX BBIPA)KEHUH U BBIPA)KEHUI
C KBaJPAaTHBIMU KOPHSAMH.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

® [IOHMMATb CMBICJ 3aIIMCH YUCJIA B CTAHIAPTHOM BH/JE;

e OnepupoBaTh Ha 0a30BOM YPOBHE NOHATUEM «CTAHAAPTHAS 3aMIUCh YUCIIAN.
YpaBHeHus

e OmnepupoBarh Ha 0a30BOM YypOBHE TMOHSATHSAMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
yYpaBHEHUE, KOPEHb YPAaBHEHUS, PELLICHUE YPAaBHEHUS,

® IIPOBEPATH CIIPABEIJINBOCT YHNCIOBBIX PABEHCTB;

® pelaTh CUCTEMbI HECTIOKHBIX JIMHEWHBIX YPaBHEHUH;

® [IPOBEPSTH, ABJISETCS JIU JAHHOE YUCIIO PEILIEHUEM YpaBHEHHUS.

B noBceHeBHOM KU3HM M TIPM U3YYE€HHH APYTUX NMPeJIMeTOB:

® COCTaBIATh W pELIaTh JIMHEWHBIE YpPaBHEHUS IIPU PELICHMM 3a/ad, BO3ZHUKAIOIIUX B

JPyrux y4yeOHBIX MpeaMeTax.
DOyHKIUHA

e Haxoauts 3HaueHue QYHKIUH 110 3a]aHHOMY 3HAUEHUIO apIyMEHTa;

® HaxXOQUTh 3HAYCHHME apryMeHTa IO 3aJaHHOMY 3HAa4eHHI0 (DYHKIUM B HECIOXKHBIX
CUTYaLUsX;

® OIpeAenATh MOJOXKEHUE TOYKM IO €€ KOOpAUWHATaM, KOOpPAMHATHI TOYKM IO €€
IIOJIOKEHUIO Ha KOOPAMHATHOM IIJIOCKOCTH;

e 10 rpaguKy HaXOAWUTh OOJACTh OINpPENEIEHUsl, MHOKECTBO 3HAYCHMH, HynMH (yHKUUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pAacTaHUs U yObIBaHUs, HAUOOJIbIIEE U
HalMEHbIIIee 3HaUeHUs (PYHKIUHY;

® CTPOUTH rpauK JMHEWHON QyHKINY;

® IIPOBEPSTH, ABJIACTCS JIU TAaHHBINA Tpaduk rpadukom 3aqanHON QYHKIMU (JTMHEHHO);

e omnpeaensaTh NPUOIMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKHM IepeceueHus TIpadukoB
(GyHKIHIA.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® UCIOJb30BaTh IpaUK{ peajbHBIX MPOLIECCOB M 3aBUCUMOCTEH NJsl OINpENeleHHs] HUX
CBOMCTB (HamOOJbIIMNE W HAUMEHbIINE 3HAYEHMs, IPOMEKYTKH BO3pacCTaHUs H
yOBIBaHHUs, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAYCHUN U T.11.);

® HCIOJH30BaTh CBOWMCTBA JIMHEWHON (YHKIMU U €€ rpa@uK IpU pelIeHuH 3a1a4 U3 APYyTrux
y4eOHBIX IPEIMETOB.

CraTHCTHKA M TeopHs BEPOSITHOCTEH
e lmerh mpeacTaBieHHE O CTaTUCTHUECKUX XapaKTEPUCTHKAX, BEPOATHOCTU CIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;
e pewmarh NpocTeilliie KOMOMHATOPHBIE 33/1a4d METOJIOM MPSIMOIO M OPraHHW30BAHHOTO
nepebopa;
NIPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMMm, rpauKoB;
YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BUJIE TaOJIUIIbI, AUArPaMMBI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIIINX CITydasix;

® UMETh MPEICTABICHUE O POJIU 3aKOHA OOJIBIINX YMCENl B MACCOBBIX SIBJICHUSAX.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® OIEHMBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh MPEACTABICHUE O POJIU MPAKTHUECKHU JTOCTOBEPHBIX U MAIIOBEPOSITHBIX COOBITHIA;

® CpaBHMBAaThb OCHOBHBIE CTATUCTHUYECKHE XapaKTEPUCTHKH, IIOJIyYEHHBIE B IIPOLIECCE
pelIeHus TPUKIaJHON 3a/1a4M, U3YUEHUS PEAJIbHOTO SIBIICHHUS,



® OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaI[UsIX.
TexkcToBbIC 321241
e Pemarh HeCHOXHbIE CIOXKETHBIE 3aJaydl pa3HbIX TUIOB Ha Bce apudmMeTrnyeckue
JIehcTBUS,
® CTPOUTH MOJIEJb YCIIOBUS 33/a4u (B BUAE TaOJIMUIIbI, CXEMbI, pUCYHKA WJIH YpaBHEHUS), B
KOTOpOM JTaHbl 3HAUEHUS JABYX M3 TPEX B3aMMOCBA3aHHBIX BEJIIMYMH, C LEIbIO MOMCKA
peLICHHS 3a]1a4u;
® OCYIIECTBISTh CIOCOO MOMCKA pEelIeHUs 3a7add, B KOTOPOM PAacCy>KIEHHE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIA OT TPeOOBaHUS K YCIOBHIO;
® COCTaBIATH IJIAH PELICHUS 33]Ja4H;
®  BBIJICIATH JTallbl PEIICHUS 33]1a9H,
® UHTEPIPETHPOBATh BBIYUCIUTEIBHBIC PE3yNbTaThl B 3aJaue, MCCIEAOBATH MOTYYCHHOE
pelIeHne 3a1a4u;
® 3HATh pa3IUyUe CKOopocTel 00BbEKTa B CTOSAYEH BOJE, MPOTUB TEYCHHS U IO TEUCHHIO
peKu;
e pelmaTh 331a4u Ha HaXOXKJCHHME YacTH YKCIIa ¥ YKCJa [0 ero YacTH,
e pelmaTh 3aJa4d Pa3HbIX THUMOB (Ha PadOTy, HA MOKYIIKH, HAa JIBUXKEHUE), CBI3BIBAIOIINX
TPH BETUYUHBI, BBIICIATH 3TH BEIMYMHBI U OTHOLLIECHUS MEXKYy HUMU;
® HAXOOUTh MPOLUEHT OT YWCIA, YHUCIO MO MPOLEHTY OT HEro, HaXOOUTh IMPOLEHTHOE
CHW)KCHHE WJIH MPOLICHTHOE MOBBIIICHUE BEIMINHBL;
® pelaTh HECIOXKHBIE JJOTHYECKHE 3a/1a4l METOJOM PACCYKICHUM.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:
® BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MIPE/ICTBHBIX 3HAUCHUSX HCKOMBIX B 3a/1a4¢ BEIIMINH
(enatb NPUKUIKY).
I'eomerpuuyeckue purypsi
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU F€OMETPUUYECKUX (PUTYD;
® U3BJIEKATh MH(POPMAIIUIO O TEOMETPUUYECKUX (UTypax, MPEACTABICHHYIO HA YEpTEXax B
SIBHOM BUJIE;
® TIPUMEHSTH JUIS PEIICHHS 33]a9 TeOMETpUIeCKUe (PAKTBI, €CITM YCIOBUS MX MPUMEHEHUS
3a/laHbl B IBHOU (hopMe;
e pemaTh 3a7aud HA HAXOXKJIEHHE TEOMETPUYECKUX BEIWYMH 10 o0paslaM WIH
aNrOpUTMAaM.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
® JUCIONB30BaTh CBOMCTBA TE€OMETPUUYECKUX (UTYp [JId pelIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIINX B CUTYAIIMsIX MTOBCEIHEBHOM KU3HHM, 33]1a4 MPAKTUIECKOTO COJIEPIKAHUS.
OTHOoIeHUs
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSMHU: PaBEHCTBO (UTYpP, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJBHHUKOB, MapauIeNbHOCTh MPSIMBIX, MEPHEHAUKYISPHOCTh MPSIMBIX,
YTIIBI MEXKTY TIPSIMBIMH, TIEPIICHIUKYIISIP, HAKJIOHHAS, TIPOSKIIUS.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX NMPEIMETOB:
®  JHCIIOJIb30BaTh OTHOIICHHS ISl PEIICHUS MPOCTEHINNX 3a/1a4, BOSHUKAIOIINX B PEATbHOM
JKU3HHU.
HN3mepenust u BbIYUCIEHUS
e BHIIOTHATE H3MEPEHUE JUTHH, PACCTOSHUN, BEJIMYUH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JITUH U YTJIOB;
® TIPHUMEHATH (YOPMYIIBI IEPUMETPA, TUTOIIAIN U 00bEeMa.
B noBcexHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:
® BBHIUUCIATH PACCTOSHUS HA MECTHOCTH B CTaHAApPTHBIX CHUTYaIUsAX, IUIOMAAN B
MPOCTEHININX CITy4asx, IPUMEHATb POPMYIBI B MPOCTEUIITUX CUTYAIMSIX B TIOBCETHEBHOM
JKU3HHU.
I'eomeTpruyeckue nocTpoeHus
e U3oOpaxaTh TUNOBBIC IUIOCKHE (PUTYPHI W (HUTYpPBl B MPOCTPAHCTBE OT PYKU U C
MOMOIIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:
®  BBINOJHATH NPOCTEUIIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIUMBbIE B pEaJIbHOM JKU3HH.



I'eomeTpnueckne npeodpazoBaHus

Crpouts Gurypy, CAMMETPUUHYIO JaHHON (UTYpEe OTHOCUTEIHHO OCH U TOUYKH.

B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

pacrmo3HaBaTh JIBHKEHUE OOBEKTOB B OKPYXKAIOIIIEM MUPE;
pacrno3HaBaTh CHMMETPHUUYHBIE (PUTYPBI B OKPYXKAIOLIEM MUPE.

HUcTopusi MaTeMaTHKHU

OnuceiBaTh OT/ACNBbHBIC BBIAAIOUIMECS PE3YNbTAaThl, MOJYYEHHBIE B XOAE pPa3BUTH
MaTEMaTHUKH KaK HayKH;

3HATh MPUMEPHl MaTEMAaTHYECKUX OTKPBITHH U UX aBTOPOB, B CBS3H C OTEUECTBEHHOW U
BCEMUPHOMN UCTOPHUEH;

MMOHUMATh POJIb MaTeMaTUKH B pazButuu Poccun.

MeToabl MATEMATHKH

BriOupate mOAXOIAIIMI WM3y4EHHBIH METOA JUIS PEIICHHUs HW3YYEHHBIX THIIOB
MaTeMaTHYeCKHUX 3aJ1ad4;

IIpuBoguTe  HpuUMEppl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B OKpYXKAroLIeH
JIEMCTBUTENILHOCTU U MPOU3BEACHUSAX UCKYCCTBA.

VYyamuiics moJy4uT BO3MOKHOCTh HAYUUTHCS B 7 KJacce ISl YCIEIHOro MpOAOJIKEHUS

o0pa3oBaHUs Ha YrIyOJI€eHHOM YPOBHE:
JJieMeHTHI TEOPHMH MHOKECTB M MAaTeMATH4Y€eCKOM JIOTUKH

CBO60I{HO OIICPHUPOBATH MOHATHAMMN: MHOXKCECTBO, XapaKTCPUCTUKHU MHOKECTBA, SJICMCHT
MHOXECTBA, 1IYCTOC, KOHCYHOC U OECKOHEYHOE MHOXCCTBO, IIOAMHOXCCTBO,
MMPUHAJICIKHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXKECTB, CIIOCOOBI 3aJaHuc MHOXECCTBA,
3a/1aBaTb MHOXXCCTBA pa3HbIMHA CHOCO68.MI/I;

IIPOBEPATH BBIIIOJIHCHHUEC XaPAKTCPUCTHYCCKOI'O CBOICTBa MHOXXCCTBA,

CBO6OI[HO OIICPHUPOBATL IIOHATHUAMMU: BbICKA3bBIBAHHUC, MHNCTHUHHOCTbL MW JIOKHOCTH
BbBICKA3bIBAHUSA, CJIIOJKHBIC W IIPOCTBIC BbICKA3bIBAHUS, OTPHUIAHHC BLICKaSBIBaHI/Iﬁ;
HCTUHHOCTb W  JIOKHOCTb  YTBCPXKIACHHUA W €ro OTpULAaHUA, OICpalvHd HaJ
BBICKA3bIBAHUAMMU: U, UJIU, HC; YCIIOBHBIC BHICKA3bIBAHUSA (I/IMHJ'II/IKaI_II/II/I);

CTPOUTH BBICKA3bIBaAHUA C NUCITIOJIb30BAHUEM 3aKOHOB anre6pm BBICKA3bIBaHUH.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

Yuciaa

CTPOUTH PACCYKIEHUS Ha OCHOBE UCIIOJIb30BaHNUs IIPABUII JIOTUKH,

UCIOJIb30BAaTh MHOXKECTBA, ONEpallMi C MHOKECTBAMHU, UX Tpaduueckoe MpeacTaBiIeHue
JUISL OIIMCAHUS PeaJbHBIX MPOIECCOB U SBJICHUH, MPU PEIIEHUU 3aJa4 IPYIHX y4eOHBIX
IIPEIMETOB.

CB0OOHO oOmepUpoBaTh MOHATHIMH: HATypallbHOE YHCIIO, MHOXECTBO HATypallbHBIX
YHceN, IeJ0€ YHUCIO, MHOXKECTBO IENbIX 4YHceN, OOBIKHOBEHHas IpoOb, JecATUYHAs
JIpo0b, CMEIIAaHHOE YHWCII0, PAllMOHAIBHOE YHCIO, MHOXECTBO PalMOHAIBHBIX YHCEN,
MPPALMOHATBHOE YHUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE 4YHUCIO, MHOYKECTBO
JIEHCTBUTEIBHBIX YHUCEJ, TEOMETPUYECKas WHTEpIpEeTalus HaTypalbHBIX, IIEJIbIX,
palMOHANbHBIX, I€UCTBUTEIBHBIX YHCEIT;

MMOHUMATh U OOBSICHATH PA3HUILY MEXIY MO3UIIMOHHOW U HEMO3WIIMOHHOW CHCTEMaMH
3aIIMCH YHCEIT;

MEePEBOUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JTIOKa3bIBaTh W UCIIOJIb30BATh MPU3HAKK AEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmsl u
MIPOU3BEICHUS YMCEN MPU BBHIITOJIHEHUH BBIUMCIECHUN U PEILICHUN 33/1a4;

BBITIOJTHSTH OKPYTJICHHE PAIlMOHATBHBIX YHCEII C 33JJaHHON TOYHOCTHIO;

CpaBHUBATH JICHCTBUTEIIbHBIC YK CIIa PA3HBIMU CITOCO0AMU;

yIOPSI0YMBATh YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOH U JIECATUYHOH JIpo0H;
Haxomuth HOJI u HOK umcen pa3HbIMH CcIIOCOOAMU U UCIIOJNB30BATh MX MPH PEUICHUH
3aJ1a4.

B noBceHeBHO KU3HM M NIPM U3YYEeHHH APYTUX NMPeIMeTOB:

BBIMOJIHATE M OOBSACHATH pPE3YylbTaThl CpPAaBHEHHsS pe3yJIbTaTOB BBIYMCICHUNA MpU
pELICHUH MPAKTHUECKUX 3a/a4, B TOM YHCJIEe MPUOIMKEHHBIX BBIYUCICHHUM, UCHOIb3YS
pas3Hble CII0COObI CPaBHEHNUH;



3alUCBIBaTh, CPAaBHUBATb, OKPYIJIATH YHCIOBBIE [JAHHBIC pPEAJIbHBIX BEIMYHUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTABJIATh M OLICHUBATh PAa3HBIMU CIIOCOOAMHU UHCIIOBBIE BBIPAKEHMS IPHU PELICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.

ToxnecTBeHHbIE IPe00pPa30BaAHUS

CBOGOI[HO ONCprUpOBATH NOHATUAMHA CTCIICHU C LICJIBIM ITOKA3aTCIICM,

BBITIOJIHATH 10Ka3aTCJIbCTBO CBOMCTB CTEIICHHU C OCJIBbIMU ITIOKA3aTCIIsIMU,

OIICpHUPOBATH IIOHATUAMHA «OOHOYJICH», «MHOT'OYJICH», «MHOTI'OYJICH C OI[HOﬁ
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMH IEPEeMEHHBIMUY», KOA(PPHUIMEHTHI
MHOT'OUJICHA, «CTaHIapPTHAs 3aMCh MHOTOYJICHA», CTCIIEHb OJIHOYICHA U MHOTOYJICHA;
CBOOO/THO BJIAJICTh IPHEMaMH MIPEOOPa30BaHUS IICIIBIX BBIPAKCHHIA,

BBIIOJHATL PaA3JIOKCHUEC MHOIOYICHOB Ha MHOXHUTCIMW PA3SHBIMU CHOCO6aMI/I, C
UCTIOJIb30BaHUEM KOMOMHAIIMIA Pa3IMYHbBIX TIPUEMOB;

CBOOO/IHO ONEPHPOBATh TMOHITUSAMH «TOXICCTBO», «TOXICCTBO Ha MHOXECTBEY,
«TOXJIECTBEHHOE MPEOOPA30BAHMEY.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHH APYTUX MPeIMETOB:

BBIIIOJHATh NpeoOpa3oBaHUsl M JIEUCTBUS C OYKBEHHBIMH BBIPQKEHUSMHU, YHCIIOBBIC
K03(PPHUIIMEHTHI KOTOPBIX 3aIIMCAHBI B CTAHAAPTHOM BHJIE;

BBINOJIHATE MPeoO0pa30BaHMsl palMOHAIBHBIX BBIPAKEHUH MpPU PELICHUU 3a7ad APYrux
y4eOHBIX IPEMETOB;

BBITIOJIHATE MPOBEPKY MPaBAONOA00MS (HU3NYECKUX U XUMHUYECKUX (OPMYINI Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHus

CB000IHO OnIepUpPOBATh MOHITUSMU: YPaBHEHUE, PABHOCHIIbHBIC YPaBHEHHUS, yPaBHEHUE,
ABIIAIOLEECS]  CIEACTBUEM JPYroro YpaBHEHMs, YypPaBHEHUS, paBHOCWJIbHBIE Ha
MHOX€ECTBE, pAaBHOCHJIbHbIE IPe0Opa30BaHusl ypaBHEHUH;

peliath pa3Hble BU/bl YPAaBHEHUN U UX CUCTEM,

MIOHUMAaTh CMBICI TEOPEM O pPaBHOCHUJIBHBIX M HEPaBHOCWUJIBHBIX IPEOOPa30BaHMSIX
YpaBHEHUN U YyMETh UX JOKa3bIBaTh;

BJIaJIETh Pa3HBIMH METO/IaMH PELICHUs] YpaBHEHHH M UX CUCTEM, YMETh BHIOMPATh METOJ
perieHus 1 000CHOBBIBAaTh CBOW BBIOOD;

pemiaTh anredpandeckue ypaBHEHHMS M MX CHUCTEMBI C MapaMeTpamMH anreOpandeckuMm u
rpadu4ecKuM METO/IaMH;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300paXkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mbl€ YPABHEHUSIMHU U UX CUCTEMaMH.

B noBceaqHeBHOM KU3HHU U IPH U3YYCHUH APYIUX NIPEAMETOB:

COCTABJIATh M peLIaTh ypaBHEHMS, MX CHCTEMBbI NPHU pEIIeHUM 3aJad APYIHX Y4eOHBIX
IIPEIMETOB;

BBINIOJIHATh OLIGHKY TMPaBIONOAOOMS pe3yJabTaToB, IMOJY4aeMbIX [pPU PELICHUH
Pa3IMYHbIX YPAaBHEHUH U UX CUCTEM IIPH PEIICHNUH 33]a4 JPYTUX y4EOHBIX MPEAMETOB;
COCTaBJISATh U PEIIaTh YPaBHEHUS C MapaMeTpaMu MpHU pelIeHUH 3a7ay JPyruxX y4yeOHBIX
MIPEIMETOB;

COCTaBJIATh YPABHEHME WJIM HX CHUCTEMY, OIMCBHIBAIOIIME DPEATBHYIO CHUTYalMIO WIIU
IIPUKIAIHYIO 3a/1a4y, UHTEPIIPETUPOBATH OTYUEHHBIE PE3YJIbTATHI.

DOyHKIUHA

CB00O/HO oOmepHpoBaTh MOHATHAMHU: 3aBUCHMOCTb, (DYHKIMOHAIbHAs 3aBHCHMOCTD,
3aBUCHMMas W HE3aBUCUMas NEepeMeHHble, (QYHKLHUsA, CrnocoObl 3amaHus (QYHKIUH,
apryMeHT © 3HaueHWe (YHKIUH, 0O0JacTh ONpeAeTCHUS W MHOXKECTBO 3HAYCHUS
¢byHKUIMU, HYIW (QYHKIMH, TPOMEXYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIHH,
HanOoJIbIIIee U HAUMEHBIIIEe 3HAYCHHSI, YeTHOCTH/HEYETHOCTh (DYHKIIMU, IEPUOTUIHOCTh
¢ynkuuu, rpadpuk QyHKIMH, BepTUKAJIbHAS, TOPU3OHTAIbHAS, HAKIOHHAS ACUMIITOTHI;
rpaduk 3aBUCUMOCTH, HE SBJISIOMICHCS (PyHKITUEH,

CTPOUTH TpapuKH PYHKIUI: TUHEHHOH;

aHaJM3UPOBATh CBOMCTBA QYHKIMI M BUJ TpaduKa B 3aBUCUMOCTH OT ITapaMeTpPOB.

B noBceHeBHOM KU3HM M TIPH M3Y4YEeHHH APYTUX NPeJIMETOB:



KOHCTPYHPOBATh U HCCIEA0BATh (PYHKIIMH, COOTBETCTBYIOIINE PEAbHBIM IPOIECCaM U
SIBIICHUSIM, HHTEPIIPETUPOBATH MOYUYEHHBIC PE3YIbTAThl B COOTBETCTBUHU CO CIEIU(DUKON
HCCJIETyEMOT0 TIpoliecca UITU SIBJICHMUS,

UCIIONIb30BaTh TpaduKyd 3aBUCUMOCTEH Il WCCIENIOBAaHUS peajJbHBIX IPOILIECCOB U
SIBIICHHI,

KOHCTPYHpPOBaTh M HCCICNOBaTh (PYHKIHMH MPH PEIICHWH 3a7ad APYTUX Y4eOHBIX
PEeIMETOB, HMHTEPIPETUPOBATh IONYYCHHBIC pPE3ylIbTaThl B COOTBETCTBHH  CO
crieniuukoit yaeOHOro nmpeaMera.

CraTucTHKa U TEeoOpus BCPOHTHOCTeﬁ

CB0OOJHO oOmepHpoBaTh MOHATUSAMH: CTOJOYATHIC W KPYTOBBIE JUArpaMMBbl, TaOJIUIIBI
JTAHHBIX

BbIOMpaTh Hanbojee yqoOHBIH CrOCOO MpeacTaBiIeHHS WH(POPMALMHU, aIeKBAaTHBIN ee
CBOMCTBaM M IISIISIM aHaJIN3a,

UCTIOJIB30BaTh (POPMYITBI KOMOMHATOPUKH NIPH PEIICHNH KOMOMHATOPHBIX 3a1a4.

B noBceiHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMeTOB:

MIPEJICTABIATh HHPOPMAIIHIO O PEATbHBIX MPOIECCaxX U ABICHHUSIX CIIOCOOOM, aICKBATHBIM
€€ CBOMCTBAM U LIE€JIU UCCIIEI0BAHMS;

OLCHUBATDL BCPOATHOCTH PCAJIbHBIX COOBITHUH U SABJIEHUH B PAa3JINYHBIX CUTYyalUIX.

TexcroBbI€E 3a7a4N

Pemarp mpocTele M CHOXKHBIE 33/ayd, a TAK)K€ 3aJaud IOBBIILIEHHOW TPYAHOCTH U
BBIJICJIATh X MaTeMaTHYECKYIO OCHOBY;

pacrno3HaBaTh pa3Hbl€ BUJIbI U TUIIBI 33]1a4;

HCIIOJIb30BaTh Pa3Hble KPAaTKHUE 3allMCHU KaK MOJIEIM TEKCTOB CJIOXHBIX 3ajad W 3ajad
NOBBILICHHON CJIOKHOCTH ISl TOCTPOEHHUS] ITOMCKOBOM CXEMbl M pelIeHHs 3ajad,
BbIOMpATh ONTUMAJBHYIO U1 paccMaTpuBaeMoOM B 3aJaye CUTyallUd MOJeNb TEeKCTa
3a]a4u;

pas3nuyath MOJIeNb TeKCTa U MOJIeIb PELICHUs 3a/laul, KOHCTPYUPOBaTh K OJJHON MOJieNn
pEILIEHNUs CIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3aJa4uu;

3HATh U NPUMEHATH TPU CHOCO00a MOMCKa penieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U
OT yCJIOBUS K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

MO/JIJINPOBATh PaCCYKICHMsI ITPU MOUCKE PEIISHUS 3a/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;
BBIICIIATH ATAIbI PELICHUS 3a/1a4M U COIEP KaHNUE KaXKI0ro JTarna,

yYMEThb BBIOMpATh ONTUMAJIbHBII METOJ pelIeHMs 3a/ladd U OCO3HaBaTh BBIOOpP METOA,
paccmaTpuBaTh pa3iMYHbIE METO/bl, HAaxXOJIUTh pa3Hble pELIEHUs 3aJaud, €eciH
BO3MO>KHO;

aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a7ay;

BBINIOJIHATh pa3iMyHble MpeoOpa3oBaHMs TNPEUIOKEHHOM 3a/laud, KOHCTPYHUPOBATh
HOBBIE 33J1a41 U3 JaHHOU, B TOM YHCJIE OOpaTHBIE;

MHTEPIPETUPOBATh BBIUUCIMTEIbHBIE PE3YJBTAThl B 3a7aude, UCCIENOBATh MOJIYYEHHOE
pelleHue 3a1a4u;

U3MEHSTh yCJIOBHE 3aJa4 (KOJMYECTBEHHbIE MM KauyeCTBEHHBIEC JaHHBIE), UCCIEI0BATh
U3MEHEHHOE ITPe00pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMH B3aHMMHOTO PACIOJIOXKEHUS IBYX OOBEKTOB M
U3MEHEHHE UX XapaKTepUCTHUK IPU COBMECTHOM JIBUJKEHUHM (CKOpPOCTb, BpeMms,
paccTosiHUe) MpHU PELICHUH 3a/1ad Ha JIBUKEHHE IBYX OOBEKTOB Kak B OJHOM, TaK U B
MPOTUBOINOJIOXKHBIX HANpaBICHUSIX, KOHCTPYHPOBATh HOBBIE CHUTYallMd Ha OCHOBE
M3MEHEHHUs YCIOBUM 3a/1auyl IpU ABMKEHUH T10 PEKE;

HCCIIEIOBaTh BCEBO3MOJKHBIE CUTYallUHM MpPH PEIICHHWH 3a/Jad Ha JBUKEHHE IO peKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

pemaTh pa3HoOOpa3HbIe 3a/1a41 «HA YacCTH»;

pemaTbh 1 00OCHOBBIBaThH CBOE PEIICHUE 3a/1a4 (BBIICIATH MATEMAaTUYECKYI0 OCHOBY) Ha
HAXO0’KJICHUE YaCTH YKCIIa U YHCIIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMbICTa IpooH;
OOBSICHATh MJIEHTHUYHOCTb 3aJad pPa3HbIX THIIOB, CBSA3BIBAIOIIMX TPHU BEJIUYMHBI (Ha
paboTy, Ha MOKYIKH, Ha ABMIKEHHE), BBIACNIATh 3TH BEJIUYMHBI U OTHOIIEHUS MEXIY



HUMH, TPUMEHATh HMX IPU pEIIeHHH 3a7ad, KOHCTPYHUPOBaTh COOCTBEHHBIC 3ajad
yKa3aHHbBIX THIIOB;

® BIAJECTh OCHOBHBIMH METOJAMM pEIICHHs 33Jad Ha CMECH, CIUIaBbl, KOHIICHTPALUH,
UCIOJBb30BaTh MX B HOBBIX CHUTYaIlMsIX IO OTHOLICHHWIO K HM3YYEHHBIM B IIpoliecce
00y4eHUS;

e pemaTth 337a4d Ha TPOLEHTHI, B TOM YHCIE, CIOXKHBIE MPOIEHTHI C OOOCHOBAHUEM,
UCIIOJIb3Ys pa3Hble CIIOCOOBI;

® pemaTh JOTMYECKHE 33/1a4M pa3HbIMU croco0amMu, B TOM YHCIE, C IByMs OJIOKaMH H C
TpeMsi 6JIOKaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

e pemaTth 3aJa4M 110 KOMOMHATOPUKE M TEOPUU BEPOSTHOCTEH HA OCHOBE MCIIOJIb30BaHMS
U3y4EHHBIX METOZI0B U 0OOCHOBBIBATH PELICHUE;

® pemaTh HECIOXKHBIE 33J]a4l TI0 MAaTEMaTHYECKOW CTaTUCTHUKE;

® OBJAJETh OCHOBHBIMH METOJAMH PpEIICHUS CIOKETHBIX 3a/1a4: apudMeTHuecKui,
anreOpanyeckuii, mepedop BapuaHTOB, FTEOMETPUIECKUHN, TpadUUeCcKuil, IPUMEHSATh UX B
HOBBIX 10 CPAaBHEHUIO C U3YUYEHHBIMU CUTYaLUSX.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH JPYTUX NPeAMEeTOB:

® KOHCTPYMpOBATh HOBBIE Ul JAaHHOW 3a7jaudl 3a/layHble CUTYAlMM C YYETOM peabHBIX
XapakTEepUCTHK, B YAaCTHOCTH, IpPHU pEIIEHUM 3a/Jad Ha KOHIEHTpallUu, YYUTHIBATb
IUIOTHOCTh BEIIECTBA; peIlaTh M KOHCTPYUPOBATHh 33a/ladyd HA OCHOBE PACCMOTPEHUS
peabHbIX CUTYAIMH, B KOTOPBIX HE TPeOYyeTCsl TOUHBIH BEIYMCIUTEIbHBIN pe3yIbTar;

e pemiaTh 33/1a4M Ha IBWKCHHUE TI0 PEKEe, pACCMATPHUBAst Pa3HBIE CUCTEMBI OTCUETA;

® KOHCTPYHMPOBATH 33JaYHBIC CUTYalluH, IPHOIIKEHHbIE K PEabHON IeHCTBUTEIHHOCTH.

I'eomerpuuyeckue purypsi

e (CBoOOIHO ONEpPHPOBATH TEOMETPUYECKHMMH MOHATHUSAMH TIPH pEIICHHH 3a7ad |
IPOBEICHUN MaTEMATUIECKUX PACCYKICHHIA;

® CaMOCTOSTEIbHO (HOPMYIMPOBATH ONPEAETICHUS TI'€OMETPUUECKUX (Uryp, BBIABUraTh
TUIIOTE3bl O HOBBIX CBOMCTBAaX M IPU3HAKAX I€OMETPUYECKUX (UTYp U OOOCHOBBIBATH
WIN OTIPOBEPTaTh WX, 0000IATh WM KOHKPETU3UPOBATH PE3YNIbTaThl HA HOBBIE KIIACCHI
¢uryp, NMpoBOAUTH B HECIOXHBIX CIy4yasX KiIacCU(UKAUI (QUIyp IO pa3IuyHbIM
OCHOBAHHSM;

® 1CCIEN0BaTh YEPTEKHU, BKIOYAas KOMOMHAUUU (UTYp, U3BIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

e pemaTh 33Jayd TEOMETPUYECKOTO COJEpKaHWs, B TOM YHCJIE B CHUTyaIHsIX, KOTIa
QITOPUTM pEUICHUs HE CIEeNyeT SBHO W3 YCIOBHS, BBITIOJIHATH HEOOXOAWMBIC IS
pelIeHuss  3aJa4d  JIOTOJIHUTENbHBIE  IOCTPOCHMs, HCCIEAOBaTh  BO3MOXHOCTb
NpUMEHEHHS TeopeM U (pOpMyIT IS peIIeHus 3a/1a4;

e (QopMyIHpoBaTh U JOKA3bIBATh FTEOMETPUUECKUE YTBEPKACHUS.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

® COCTaBISTh C HCIIOJIB30BAaHHMEM CBOICTB TE€OMETpPHYECKHX (UTYp MaremMaTudecKue
MOJENU JJs pelIeHus 33734y MPaKTUUECKOro XapakTepa M 3aJad M3 CMEXKHBIX
JVICIIATUTAH, UCCIIEIOBATh TIOJTYYEHHBIC MOJICITN i HHTEPIIPETUPOBATH PE3yiIbTaT.

OTHowIeHNs

e BiageTh NOHATHEM OTHOIIEHHS KaK METalpeaMETHBIM;

e CBOOOZHO OIEPHPOBATH MOHATHUSMH: PaBEHCTBO (UTYp, paBHbIE (QHUTYpBI, PABEHCTBO
TPEYTOJILHUKOB, APAIIIEIEHOCTD MPSMBIX, TIEPIICHIUKYISIPHOCTD MPSMBIX, YTIIBI MEXTY
OpSAMBIMHU, IEPIICHANKYIIAP, HAKIOHHAS, POEKIH, oo0ue Gpuryp, noJooHbIe GUTYPHI,
M0/I00HbBIE TPEYTOJIbHUKH;

® CIIOJIb30BaTh CBOMCTBA MOAOOMS U paBEHCTBA (DUTYp IPU PEIICHUH 33a/1a4.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

® JHCIIOJIb30BaTh OTHOIICHUS JUTSL TOCTPOCHUS M MCCIIETOBAHMS MaTEMAaTHIECKUX MOJETIeH

00BEKTOB peaTbHOMN KU3HHU.
H3Mepennsi u BbIYHCIEHUSA

e (CBoOOIHO omepupoBaTh MOHATUSAMH JUIMHA, IUIOAAb, O0ObEM, BEJIMYMHA yIJa Kak
BEJIMYMHAMH, MCIIOJIb30BaTh PaBHOBEIMKOCTh M PaBHOCOCTABIEHHOCTb HPU PELICHUU
3aJa4 Ha BBIYUCICHHE, CAaMOCTOSATEIBHO IOJy4aTh M HCIOJIB30BaTh (POPMYIBI IS



BBIUMCJICHHUN TJI0MaAe 1 00beMoB uryp, CBOOOIHO ONMEPUPOBAThH IMIUPOKHUM HAOOPOM
dbopMyI Ha BBIYUCIIEHHE IIPU PEILICHUH CIIOKHBIX 3a/1ay;

® CaMOCTOSITEIbHO (POPMYITMPOBATH TUIIOTE3bI U IPOBEPATH UX TOCTOBEPHOCTb.

B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH APYTHX NPeIMeTOB:
e cBO0OOAHO onepuUpoBaTh GopMyJaMu MPHU PEIICHUU 3a]a4 B IPYTHX YUeOHBIX MpeAMeTax
U TP IPOBEJICHUN HEOOXOMMBIX BBIUMCIICHUH B PeaTbHOM KU3HU.
I'eomeTpuueckue NOCTpoeHUs

e OmnepupoBarh NOHATHEM HAOOPa JIEMEHTOB, ONPEACISIONINX IEOMETPUIECKYIO PUTYDY,

e BIaAETh HAOOPOM METOAOB MOCTPOCHUHN IIUPKYJIEM H JTHHEHKO;

® POBOAMTH AHAJHM3 M PEAJTM30BBIBATH JTAIBI PEIICHU 3a/1a4 Ha IIOCTPOCHUE.

B noBceaHeBHOI1 :KM3HM M IPU U3YYeHHUH JPYIUX NPeAMETOB:
®  BBINOJHATH IOCTPOSHUS HA MECTHOCTH;
® OILIGHUBATH pa3Mepbl peajbHbIX 00BEKTOB OKPYXKAIOIIET0 MHUPA.
HUcTopusi MaTeMaTHKHU
e JloHMMaTh MaTeMaTWKy KaK CTPOTO OpPraHU30BAHHYIO CHCTEMY HAayYHbBIX 3HAHUH, B
YACTHOCTH BJIAJETh MPEICTABICHUAMH 00 aKCHOMATHUYECKOM MOCTPOECHUU T'€OMETPUH U
NEPBUYHBIMH MPEJICTABICHISIMHA O HEEBKIIMIOBBIX T€OMETPHSIX;
® paccMaTpuBaThb MaTeMaTHUKy B KOHTEKCTE MCTOPUU PA3BUTHS LUBUIU3ALUU U HUCTOPUU
pa3BUTHS HAYKH, TIOHUMATh POJIb MATEeMAaTUKH B pa3BuTun Poccun.
MeToabl MaTeMAaTHKH
e Brnanerp 3HaHUSMH O pA3IUYHBIX METOJaX OOOCHOBAaHUS H  ONPOBEPKEHUS
MaTeMaTHUYECKUX YTBEPKIECHUN 1 CaMOCTOSATEIbHO IPUMEHSITh UX;

® BJIAJCTh HAaBBIKAMH aHAIM3a YCIOBHS 337a4l ¥ ONPEIECIICHUS OIXOAAIINX ISl PeIICHHS

3a[a4 U3y4EHHBIX METOAO0B WJIM MX KOMOWHAIINH;

® XapakTepu3oBaThb  MPOM3BEIEHUS  HUCKycCTBa C  y4eTOM  MaTeMaTHYeCKHUX

3aKOHOMEPHOCTEH B MPHUPOAE, HCIOIb30BaTh MaTeMaTHYECKHe 3aKOHOMEPHOCTH B
CaMOCTOSITEIbBHOM TBOPYECTBE.

2. JIM4HOCTHBIE Pe3yJIbTAThI:

— Poccuiickas rpaxxgaHcKas HICHTUIHOCTD (TATPHOTH3M, yBakeHHe K OTedecTBY, YyBCTBO
OTBETCTBEHHOCTHU M Jojra nepen Poaunoit). Oco3HaHne 3THUYECKOM MPUHAIIS)KHOCTH, 3HAHNE
UCTOPHH, SI3bIKA, KyJIBTYPBI CBOETO HapOJia, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O HaCJIEIHs HAapOJI0B
Poccnn n yenoseuectna.

— T'oTOBHOCTH M CHOCOOHOCTH OOYYAKOIIMXCS K CAMOPA3BUTHUIO U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIMM K OOYYEHMIO W IO3HAHHMIO; TOTOBHOCTb M CIIOCOOHOCTH K OCO3HAHHOMY
BBHIOOPY M TIOCTPOCHUIO JajbHEUINEeH WHIWBUIYyaIbHOW TpaeKTOpuu oOpazoBaHHs Ha Oasze
OPUEHTHPOBKHU B MHpe npodeccuil u npodeccnoHaIbHbIX IPEANOUYTEHUH, C YIETOM YCTOHUMBBIX
MI03HABATEBHBIX HHTEPECOB.

— Pa3Buroe MopaipHOE CO3HAHME U KOMIIETEHTHOCTh B PELICHUMHM MOpPAJbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHPOBAHWE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKaM.

— CdopMupOBaHHOCTH  OTBETCTBEHHOTO OTHOIICHUS K  YUCHHIO; YBaXHTEIHHOTO
OTHOIIEHHUS K TPYAY, HATHYHE OIBITa YYaCTHS B COITUAIBHO 3HAYMMOM TPYIIE.

— CdopMupoBaHHOCTH LIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKd M OOILIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBpEMEHHOT0 MUpA.

— Oco3HaHHOE, YBaXHUTEIbHOE U 100pOXKeTaTeIbHOE OTHOLICHUE K APYTOMY YEJIOBEKY, €ro
MHEHHIO, MHPOBO33PEHMIO, KYJIbTYpE, S3bIKY, Bepe, I'pPaXJAaHCKOW IMO3UIUH. ['OTOBHOCTH U
CIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIFOJbMH U JIOCTHTATh B HEM B3aMMOTIOHUMAHWSI.

— OCBOEHHOCTb COITMANIBHBIX HOPM, IIPABUJI TOBEJICHUSI, POJiel U (OopM COLMATILHOMN KU3HU
B IpyIIax ¥ cooOIIecTBax.

— CdopMupoBaHHOCTH  IIEHHOCTH  3JI0pOBOTO W 0€30MacHOro  oOpa3a  KHU3HU;
MHTEpUOpU3ALMS TPAaBUJI HHIMBUIYaTbHOITO M KOJUIEKTUBHOIO O€30MacHOr0 TOBEIEHUs B
YpPE3BBIYANHBIX CUTYAIMSIX, YIPOKAIOIINUX KU3HH U 3I0POBBIO JIIOACH, MPaBWI MOBEACHHS Ha
TPaAHCIIOPTE U HA JIOPOTax.

3. MeTanpeaMeTHbIe pe3yJbTaThl:

PeryasituBubie YVY /|



— VYMeHHe CcaMOCTOSATENIBHO OMNpENeNsaTh Ienu OOy4YeHHs, CTaBUTh M (POPMYIHUPOBATH
HOBBIC 33/1a4M B y4eOe U NO03HABATEIbHOM JIEATETbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
MIO3HABATEJILHOMN IEATENbHOCTH.

— VYMeHue CcaMOCTOSITENbHO IUIAHUPOBAaTh IyTHM JAOCTM)KEHMs LEJIe, B TOM YHUCIE
aJbTEPHATHBHBIC, OCOZHAHHO BHIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
[I03HABATEJIbHBIX 33]1a4.

— VYMeHue COOTHOCUTHb CBOM ICHCTBHs C INIAHUPYEMBIMU PE3YJIbTaTaMU, OCYLLECTBIISATH
KOHTPOJIb CBOEH JEATEIbHOCTU B IPOLIECCe JOCTUKEHHUs pe3yibTaTa, ONPEAENsATh CIIOCOObI
JeMCTBUI B paMKax MpPEIIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHUCTBHS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYaLUEH.

— VYMeHue OLEHHMBATh NPABWIBHOCTb BBHIMOJHEHUS Y4eOHOM 3amaud, COOCTBEHHBIC
BO3MO>KHOCTH €€ PELLEHUS.

— Bilagenne ocHOBaMM  CaMOKOHTpPOJS,, CAaMOOLIGHKHM, IIPUHATUS  PEIICHUH WU
OCYILECTBJICHHS] OCO3HAaHHOI'O BbIOOpa B yueOHOI U IO3HABATEIILHON J€SITENbHOCTH.

ITo3naBartenbHbie YY /[

— VYMeHue ompenesaTb IMOHATHs, CO3/1aBaTh OO0OOIEHUS, YCTaHABIMBAaTh AaHAJOIHH,
KJaccu(puIupoBaTh, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALMH,
YCTaHABJIMBAaTh IMPUYMHHO-CIECICTBEHHBIE CBSI3M, CTPOUTH JIOTMUYECKOE pacCyXICHHE,
YMO3aKJIIOYEHHE U IET1aTh BbIBOBI.

— YMeHue co3aaBarhb, IPUMEHATh U IPEOOPa30BbIBATh 3HAKH M CUMBOJIbI, MOJIEIH U CXEMBI
JUTSL pelIeHus1 y4eOHBIX M TO3HABATENbHBIX 3a/1a4.

— CwmbicnoBoe uyteHue. OOyyaromuiicss CMOXXET HaXOIUTb B TEKCTe TpedyeMyro
uHpopMaLKoo (B COOTBETCTBUM C LEISIMM CBOEH JESTEIbHOCTH); OPHEHTUPOBATbCS B
COJIEp’)KaHUU TEKCTA, IOHUMATh LIEJIOCTHBIM CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT.

— PasBuTne MOTHBAaLMM K OBJIAJEHUIO KYJIbTYPOH aKTMBHOI'O MCIIOJIb30BAHMs CIOBapel U
JPYTUX IOUCKOBBIX CHCTEM.

Kommynukarususbie YY ]|

— VYMeHue OpraHu3oBbIBaTh y4e€OHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUHTEJIEM U CBEpPCTHUKAMU; paboTaTh MHAWBUYAJIbHO U B TPYIIE: HAXOIUTH OOIllee pelieHre u
paspeniatbe KOH(QJIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUHI U yueTa HHTEPecoB; (hOpMyITUpOBaTh,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHUE.

— VYMeHue OCO3HAaHHO HCIIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadyeu
KOMMYHHKAIIMM JJIS1 BBIPQXXEHUs CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEN JUIsl TUIAHUPOBAHUS U
peryJsiluA CBOEH IEATENbHOCTH; BIIAJEHUE YCTHOM M NHUCBMEHHOM PEYbI0, MOHOJIOIMYECKOU
KOHTEKCTHOW PEYBIO.

— @opMupoBaHHE U  pa3BUTHE KOMIETEHTHOCTM B  OOJACTH  HCIOJb30BaHMS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (nanee — UKT).

Conep:xanue Kypca BHEYPOUHOM J1eATEJILHOCTH
JeiicTBUTEIbHBIE YncIa. YncoBble Boipakenus (3 1)
YucnoBble BIpakeHUsl. BplunciaeHne 3Ha4e€HNs YUCI0BOTO BBIPAXKEHUS.
CpaBHeHuE YNCIIOBBIX BhIpakeHUI. UncnoBas npsiMas, CpaBHEHHUE U YIIOPSAI0YNBAHNE YHUCET.
TexcroBbie 3aaauu (7 4)
Pemienne npoCThIX M CIOKHBIX 3314, @ TAK)KE 3a]1a4 [TOBBIIICHHOW TPYAHOCTH U BBIJCICHUE UX
MaTE€MaTU4YeCKOW OCHOBBI; PAaclO3HABAHME pa3HBIX BUAOB M THUIOB 33Ja4; HCIIOJIb30BAHHE
pa3HbIX KpAaTKUX 3allMCEM KaK MOJEJIEH TEKCTOB CJIOXKHBIX 3a1ad M 3aJay IIOBBIIICHHOU
CJIOKHOCTH JIJISl TIOCTPOEHUSI MOMCKOBOW CXEMbI M pEeIlIeHHusl 3ajad, BbIOOp ONTHUMAIbHOW AJis
paccMaTpuBaeMOH B 3aJlaue CUTYallM¥ MOJEIH TEKCTa 3a1a4H.
YpaBHeHus ¢ 0HOi1 mepeMeHHOii (6 1)
JIuneitHoe ypaBHeHHME C OfHOW nepeMeHHOl. KopeHb ypaBHeHusa. PemieHune JIHMHEHHBIX
YpaBHEHUH ¢ OAHON EPEMEHHOM.
Mopgyne uucna. I'eomerpuueckuii cmbica MOAysd. PelieHne ypaBHEHHH, CcoaepkKallux
HEU3BECTHOE 10| 3HAKOM MOMYJIA.
JIunelinble ypaBHEHHUs C TapaMeTpoM. PellleHre TMHEUHBIX YPaBHEHUN ¢ TapaMETPOM.
I'eomerpuueckue 3agaun. 'eomerpuueckue purypsi (9 u)



['eomerpuueckas ¢urypa. BHyTpenHss, BHelmHss o01actu ¢urypsl, rpanuia. Jluaum n odixactu
Ha IJIOCKOCTHU. Brinykiias v HeBblnyknas ¢purypsl. [Tnockas u Herockast purypsl.
Brienenune cBoiictB 00bekTOB. DOpMUpOBaHHME MPEACTABICHUN O METanpeIMETHOM IOHSATHH
«purypa». Touka, oTpe30K, npsimasi, JIyd, JOMaHas, MJIOCKOCTb, YTroJl, OMCCEKTpHCca yria u ee
CBOICTBa, BU/Ibl YTJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.
OceBasti cuMMeTpHsl reoMeTpudeckux puryp. LleHTpanbHas cuMMETpUsi TeOMETPUYECKUX (PUTYD.
Komounaropuka (5 4)
KomOunaropuka. Pemenre koMOMHATOPHBIX 331a4 1epeObopoM BapUaHTOB.
['padsl. Pemenne koMOMHATOPHBIX 33/1a4 ¢ TOMOIIBIO TPadoB.
KomOuHaTopHOE PABUIO YMHOKEHMS.
ITepecranoBku. @axkTopuan. OnpeaeneHnue 4ucia nepecTaHOBOK.
CraTucTuyeckue XapakTepuCTUKU Habopa JaHHBIX: cpegHee apudMeTHuecKoe, MOAa, MeIUaHa,
HauOoJIbIlIee U HAaUMEHblIee 3HaueHue. [IpakTnueckoe npuMeHeHe CTaTUCTUKY.
BykBeHHbIe BbIpa:keHus1. MHorouwieHbl (4 4)
[TpeoOpazoBaHre OYKBEHHBIX BBIPAKCHUU.
JlenieHne MHOTO4IeHa Ha MHOTOUIEH «YT'OJIKOM.
Bo3Benenue nyunena B crenenb. Tpeyroiapauk [Tackans.

@DopMbl OPraHu3aIuM Y4eOHbIX 3aHATHIA:
1. Ypok OTKpBITHS HOBOTO 3HAHUS:

Jleknus,

becena,

MynsTuMeana-ypox,

[IpoGnemHsIi ypoOK,

Kondepenrus,

KoMOuH1poBaHHBIN ypOK.

2. Ypoxk peduekcuu:
e [IpakTukym,
e (CamocrosTenbHas padbora,
e KoMOMHHpOBaHHBIN YPOK.

3. Ypoxk o011eMeTo0I0THIECKON HAalTpaBIeHHOCTH (0000IIeHHS U CUCTeMAaTU3aIMH 3HAHHH):
Koundepenmus,

Koncynbranus,

[IpakTukym,

Ob6cyxnenue,

O0630pHas JeKIus,

becena,

KoMOuHMpOBaHHBIN yPOK.

4. Ypok pa3BUBAIOLIETO KOHTPOJIS:

YcTHbli onpoc (ppOoHTANBHBIN, HHAWBUAYAIBHBIH, TPYITIOBOIL),
MaremaTuyecKuii TUKTaHT,

Tecr,

CamocrosiTenbHas padbora,

KonTponsHas pabora,

3auer,

OK3aMeH,

3ammTa npoekTa, pedepara,

KomOuHupoBaHHBIH ypoOK.

OcHoBHBIE BUJbI Y4eOHOH 1esITeIbHOCTH:

1. o dbopme opraHuzammu: y4acTByIOT BO (PpOHTAIBHOM paboTe, paboTaloT B Tpymmnax, B
napax, padoTaroT UHIUBHYaTbHO.




2. Ilo ¢opme BHINOTHEHWS 3aJaHUs: CIYIIAIOT, MHUIIYT, PEIIAlOT YCTHO M MUCHBMEHHO,
YUTAIOT, OOBSACHSIOT, HAOIIONAIOT, CTPOSAT MOMACHIb (CXEMbl, YEpPTEXk, BBIKIAJKY,
MaTeMaTHYeCKUe 3alliCH), OTBEYAIOT, CUUTAIOT, MPOBEPSIOT, KOMMEHTHPYIOT,
MIPOTOBAPHUBAIOT BCIIYX («IIPO ce0s1»), OIEHUBAIOT, TOMOJIHSIOT.

3. Ilo xapakTepy MO3HABATEIbHOM JIATEILHOCTH (AKTUBHOCTH): NEHCTBYIOT IO aIrOPUTMY;
IUIAHUPYIOT JESATENbHOCTh; MEPEHOCAT 3HAHUSA, YMEHHUS B HOBYIO CUTYallUIO; HIIYT
JPyrue CIOCOOBI PEIICHHUs; UCCIEAYIOT, MOJCIHPYIOT; CaMOCTOATENIBHO COCTABIISIOT;
pemarT npodiemy.

4. Tlo BUAAM MBICIUTEIBHOU IESTEILHOCTH: CPABHHBAIOT, YCTAHABIMBAS PA3IMIHOC WIIH
oO1ee; aHATM3UPYIOT, CHUHTE3UPYIOT, a0CTParupyroT, KOHKPETH3UPYIOT, 0000IIAfoT,
JTIOKA3bIBAIOT, YCTAHABIMBAIOT 3aKOHOMEPHOCTh, PACCYKIAIOT, JENAIOT WHIAYKTHBHBIN
BBIBOJI, JI€JAlOT JIEAYKTUBHBIA BBIBOJ, MPOBOJISAT aHAJIOTHIO, BBICKA3bIBAIOT THIIOTE3Y,
BBISBJISIIOT ~ CIIOCOO  PEHICHHS, HaXOAST TMPUINHHO-CICICTBEHHBIC 3aBUCUMOCTH,
KJIACCU(PUIUPYIOT, CHUCTEMATH3UPYIOT, CTPYKTYPUPYIOT, BBISBISIOT CYIIECTBEHHOE;
BBIJICTISIIOT TJIaBHOE B y4eOHOU MHGOpPMAIIUU, CAMOCTOSATEIBHO (OPMYIUPYIOT TIPABHIIO,
3aKOH.

5. Ilo Bugam y4eOHOW AESTEIBHOCTH: BOCHPUHUMAIOT WIIM BBIACISAIOT y4EOHYIO IICIb,
3aJavy; pa3bACHAIOT, C KAaKOW IIeNIbl0 Ha YPOKE BBIMOJHSIACH OIpeIelIeHHAs
MPAKTUYECKast JICATCIbHOCTh, YCTAaHABJIMBAIOT TPAHUIy MEXKIYy W3BECTHBIM H
HEU3BECTHBIM; YCTAaHABJIMBAIOT HECOOTBETCTBHE MEXIY YCIOBUSMU HOBOW Y4eOHOI
3ala4l M M3BECTHBIMU CIIOCO0aMHU JCWCTBHIA, ONPEIEISIFOT CIOCO0 BBITIOTHCHHS
yueOHOro 3a/IaHuf; MJIAHUPYIOT 3Talbl U MOCIEAOBATEIHHOCTh BBIMOIHEHHS Y4eOHOTO
3aJIaHus; OCYIIECTBIISIOT CAMOKOHTPOJIb CBOMX JCUCTBHU M IOJIYYCHHBIX PE3YJIbTATOB,
COOTHOCAT UX C aITOPUTMOM M yCTAaHABIMBAIOT UX COOTBETCTBHE UM HECOOTBETCTBHUE;
UCIIPABIISIOT OIMMOKH; OIICHWBAIOT OTHACIBHBIC OINEPAallMd W PE3yIbTaThl Y4eOHOM
JESTENIbHOCTH; JAlOT MPOTHOCTUYECKYIO OIEHKY CBOMX BO3MOXKHOCTEH OTHOCHUTEIIBHO
pEIICHUS TOCTABIICHHOW Iepel HUMU y4eOHO 3a1a4u.




KaJIeHIlapHO-TeMaTI/I‘IeCKOG IJIAHHPOBAHUE KypcCa BHeypO‘IHOﬁ HACATCJIBbHOCTH ((I/I36DaHHBIC BOIIPOCHI MATCMATUKHN

7 kjaacc

7 « » KJacc

7 « » KJacc

7 « » KJlacc

Bunrsl
Brtr yqeu6H0 Bunaer }
No Kozn- . dopma 71 ®opma yueOHO
Ypoxa Tema BO Popwa yuebnoii Opran™ | ACsTECIIb opranmsa | ICITCIbH
/i HACOB Hara | opranusauuu | gestenpHocTH | [lara S HOCTI ara - octu (Ha
3aHATHUS (Ha Bech
3aHSITHS (Ha 3aHSITHS BECh
paznen)
BECh pazzen)
paznen)
Tema 1 | JeiicTBUTEJbHbIE  YHCJIA 3
YucsioBbie BbIPAKEHUA
1 BBojHoe 3aHATHE. 1
Maremarnueckue cohu3Mbl
2 UuncnoBble BBIPAKEHUS 1
3 CpaBHeHue YHUCJIOBBIX 1
BBIPA)KCHUI
Tema 2 | TekcToBbBI€ 3a72a9H 7
4 TexcToBBIE 3aJ1a4H, 1
penraeMele ¢ KOHIA
5 TexcToBBIE 3aJ1a4H, 1
penraeMele ¢ KOHIA
6 TekcToBble  3amaud  Ha 1
KKJIOM TIary
7 TekcToBbIE 3a/1a4M. 1
Maremarnueckue UTPBI,
BBINTPBIITHBIC CUTYAIIUU
8 MaremaTunka BOCTOKa. 1

TaxmaTel




3amaun Maraumkoro

10 Becénpiii uwac. 3amaun B
CTHXaxX
Tema 3 | Pemnenune YPaBHEHHUI.
MonayJab uncia
11 Mopynbs uyucna. YpaBHEHUS
CO 3HAKOM MOJYJIS
12 YpaBHeHHst C OJTHOM
IIEPEMEHHOMN
13 Pemenue JTUHEHHBIX
YPaBHEHUN C MOIYJIEM
14 Pemenue JTUHEHHBIX
YPAaBHEHUN C MOIYJIEM
15 Pemenue JTUHEHHBIX
YPaBHEHUH € ITapaMeTpamu
16 Pemenwue JTUHEHHBIX
ypaBHEHUH C mapamMeTpaMu
Tema 4 | 'eomerpuyeckue 3aaavu.
I'eomeTpuyeckue GUrypsl
17 ['eomerpuueckne WILIIO3UH
«He Bepw rmazam cBouM»
18,19 | Urpel - TOJIOBOJOMKH |
reOMEeTPUUYECKUE 3a7aun
20,21 | I'eomerpuyeckue
MMOCTPOCHHS C PA3INIHBIMU
YEpTEKHBIMU
WHCTPYMCHTAMH
22 Ypok  pemeHus  OgHOMU
FeOMETPUYECKON 3a7a4yu Ha
JI0Ka3aTeNIbCTBO
23,24,25 | 'eomeTpudeckue 3ajJadu Ha

IIOCTPOCHHE U HA U3YyYEHHE
CBOMCTB (puryp




Tema S | KomOnnaTtopHble 3a1a4u 5

26 3amaun Ha paspe3aHue u 1
nepeKparBaHNe

27 Pemenne KoMOMHATOPHBIX 1
3amad nepedbopom
BapHaHTOB

28 Pemenne KOMOMHATOPHBIX 1
3aJ1a4 C MOMOIIBIO rpadoB

29 KomOunatoproe  mpaBuiio 1
YMHOXKEHUS

30 IlepectanoBku. dakropuain 1

Tema 6 | MHOro4j1eHbI 4

31 [IpeoOpaszoBanue 1
OYKBEHHBIX BBIPQKCHUH

32 JleneHre MHOroWieHa Ha 1
MHOTOYJICH

33 BosBenenune nBywieHa B 1
CTEIICHbD. TpeyronpHuK
ITackas.

34 Jluneiinsie JTMO(aHTOBBI 1

ypaBHEHMSI




