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Pasnean 1. «IlosicHUTeIbHAS 3AIIUCKA).
Pabouas nporpamma coctaBieHa Ha OCHOBE:

*@enepanpHoro 3akona «O0 obpazoBanuu B Poccuiickoit @enepamum» (ot 29.12.2012
Ne 273-D3).

*O6mactHoro 3akoHa oT 14.11.2013 Ne 26-3C «O0 oOpaszoBanuu B PocToBckoi
obnactu».

*[Ipukaz MunucrepcTBa oopazoBanusi U Hayku PD ot 17 nexabps 2010 . N 1897 "O6
YTBEP)KICHUU (DefepalbHOTO TOCYIAapCTBEHHOTO O0O0pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanus" (C UBMEHEHUSAMH U JAOTOTHEHHUSIMH )

*DeepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa OCHOBHOTO OOIIETo
o0Opa3oBaHMsl, YTBEPKJIEHHOTO MpHKazoM MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoi
®enepauuu, ot 17.12.2010, Ne 1897.

*[Ipukaz Muno6prayku PD ot 31.12.2015 . Ne 1576 « O BHeceHUH WM3MCHEHHUH B
denepanbHBIl  TOCYyIapCTBEHHBIH  OOpa3oBaTENIbHBIA  CTaHJApTa  OCHOBHOTO  OOIIEro
00pa3oBaHmsl, YTBEPKICHHBIN NprukazoM Munoopaayku PO ot 31.12. 2015 Nel577».

*KoHIenuu TyXOBHO-HPABCTBEHHOTO PA3BUTUSI M BOCIUTAHUS JTUYHOCTH TPaKJaHWHA
Poccun.

[Tucema MunobpazoBanusi PoctoBckoii obmactu Ne 24/4.1.1-4851/M « O mpumepHOM
MOPSIKE YTBEPKICHUS ¥ IPUMEPHON CTPYKTYpe paboumnx mporpaMmm,.

[IpumepHOil  OCHOBHOM  00pa3oBaTelNbHONW  MIPOrpaMMbl  OCHOBHOIO  OOILEro
obpazoBanus. Anrebpa. CoopHuka pabounx mporpamm. Anredpa M Hadaia MaTEMaTHYECKOTO
ananm3a. 10-11 kmaccel: yue0. mocobue aiis o0meo0pa3oBar. opranu3aiuii 0a30BbIid U yriay0JI.
ypoBHu / [cocT. T. A. Bypmuctposa]. - 2-e uza., nepepad. - M.: IIpocemenue, 2018. - 143 c..;

*[Iucema MunucrepcrBa o0miero u npodeccnonaapHoro oopaszosanus PO Ne 24/4.1.1-
52.26/m ot 26.08.2014 1. « O [OMYCTUMOCTH W3MEHEHHs] TPUMEPHOU CTPYKTYphI (
00beMHEHUS, pa3aesieHus], JOPMYIMPOBAHUS HA3BaHUH Pa3JesioB pPadOYMX MPOTPaMM H JIp.) C
yueToM ocoOeHHOCTel 00pa3oBaTeabHONW OpraHU3aIMi U CIOKHUBIICHCS MPAKTHKU Pa3pabOTKU
pabouux mporpamm».

*[loctanoBnenus [71aBHOro rocynapcTBeHHOro canurapHoro Bpada P® or 29.12.2010
Nel89 O6 yrBepxaenuu CanlluH 2.4.2.2821-10 «CaHuUTapHO-ITTHAEMHOIOTUYECKUE
TpeOOBaHUS K YCIOBHSIM M OpraHU3alliu 00y4eHHs B 00111e00pa30BaTeIbHBIX YUPEKIACHUIX )

*OCcHOBHOI 00pa3oBaTeIbHONW MpOrpaMMbl OCHOBHOTO o0Imero ooOpaszoBanus MBOY
Muxaitnosckass COIL Ne 15.

[lonoxenuss o paboueil mporpamMme y4eOHBIX MPEIMETOB, KYpPCOB, AUCHHUIUIMH
(monyneit) MBOY Muxaitnosckas COLL Nel5.

e [Ipukaza MunoOpnayku Poccum ot 28.12.2018r. Ne 345 «OO6 yrBepxkIeHHH
henepanbHOro mnepeuHss y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJb30BAaHHUIO MPH pPeau3aluu
HMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HadaJIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPEIHETO OOIIEr0 00pa30BaAHUSY.

r *Anrebpa. COopHuKa pabounmx mporpamm. Anredpa W Hayala MaTeMaTUYeCKOTrO
ananm3a. 10-11 kmaccer: yuae0. mocobue aist o0meoOpazoBar. opraHu3amuii 0a30BbIA U YIITyOJI.
ypoBHU / [cocT. T. A. Bypmuctposa]. - 2-e uza., nepepad. - M.: [Ipocsemenue, 2018. - 143 c.
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MmareMaruueckoro aaiansa. 10-11 xkmaccel. | |

Heueii:

(popMupoBaHuUe NpeACTABJIEHHI O MATEMAaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICIIUPOBAHUS SIBICHUN U MIPOLIECCOB, 00 UIEAX U METOJIaX MaTEeMaTHKH;

Pa3BHUTHE JIOTHYCCKOTO MBIILICHHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHHS,
QITOPUTMUYECKOH KYIbTYpbl, KDHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM JIS
00yd4eHUs B BBICIIEH HITKOJIE IO COOTBETCTBYIOIICH CIIEIHAIbHOCTH, B OyayIiiei
po(hecCHOHANTLHOM e TEIbHOCTH,

OBJIa/IeHHEe MAaTeMaTHYeCKUMU 3HAHUSAMHU U YMEHUSIMH, HEOOXOIIMBIMHU B
MIOBCETHEBHOM KH3HH, JUI U3y4EeHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCHUILIMH Ha
0a30BOM ypOBHE, AJIs TOTY4YEHUsI 00pa3oBaHMs B 00J1aCTAX, HE TPEOYIOLIIX
yriryOIeHHON MaTeMaTHYeCKOM MOrOTOBKH;

BOCIIMTAHUE CPCACTBAMH MAaTCMATUKHU KYJIbTYPhI JIMYHOCTHU: OTHOICHUA K MATCMATHUKE
KakK 4aCTHu 06meqen0Beqecxoﬁ KYJbTYPBbI: 3HAKOMCTBO C HCTOpHCfI Pa3BUTHA
MaT€MaTHKU, 3BOJHOIIPI€I>1 MATEMAaTHYCCKUX I/Illef/'l, IIOHHUMAaHHA 3HAYMMOCTH MaTCMAaTUKHU
JUIA O6H.I€CTBCHHOFO mporpecca.

3amauu:

CI/ICTeMaTI/I3aIII/I$I CBeI[eHI/Iﬁ 0 YUCJIaX; U3YUCHUC HOBBIX BUJ0OB YHMCIOBBIX BI)Ipa)KeHI/If/'I u
(dopMyI; COBEpILICHCTBOBAHUE MPAKTUUECKUX HABBIKOB M BBIYUCIUTEIBHON KYJIbTYPBI,
pacIIMpeHne U COBEPIICHCTBOBAHNE alNreOpandecKoro anmapara, chOpMHUPOBAHHOTO B
OCHOBHOH IIIKOJIE, ¥ €T0 MIPHUMEHEHUE K PEICHUI0 MAaTEMaTHYECKUX U
HEeMaTeMaTHYCCKHX 3a/1ay;

Pacmmpenne u cuctemMaTu3anys OOIIMX CBeIEHUH 0 PYHKIUAX, TIOMOJTHEHNE Ki1acca
n3y4aeMbIX (DYHKUIUH, WUTFOCTpals IIUPOTHI MpUMEHEHUs! GYHKIIUI 17151 OUCaHUS U
W3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

PazButue HpeI[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B
OKpYyKaromeM MHUPE, COBEPIICHCTBOBAHNEC MHTCIIJICKTYAJIBHBIX U PCUYCBBIX yMeHI/Ifl IIyTeM
O6OFaH_IeHI/I$I MaTeMAaTUYCCKOTI'O A3bIKa, PA3BUTHUS JIOTUUCCKOTI'O MBIIIIJICHUS

3HaKOMCTBO C OCHOBHBIMU UACAMHU U MCTOJaMH MaTEMATHYCCKOI'O aHaJIn3a,

YuuTh pemars 3a1a41 Ha IOCTPOEHUE CEYEHU N, HAX0XKACHUE YIIa MKy NPAMOU 1
IIJIOCKOCTBIO;

Pa3Buth YMCHHUC yHallUXCA HAXOAUTD ITUIOIAaAU IMOBEPXHOCTU MHOT'OI'PAHHHUKOB, 00BEMBI
TCJI BpalllCHUS; CKIIaAbIBAaTh BCKTOPHI B IIPOCTPAHCTBE,

CDOpMI/IpOBaTB YMCHUEC BBITIOJIHATH JOIMOJIHUTCIIBHBIC TIOCTPOCHUSA, CCUCHU A, BBI6I/IpaTL
MCTO/ PCIICHHA, TPOAHAIM3UPOBAB YCIIOBUC 3a/1a4M;

Hay4uTh B1ageTh HOBBIMH MOHSITHSIMH, IEPEBOANTH AHATUTHYECKYIO 3aBUCUMOCTb B
HarsIHY0 (hopMy U 00paTHO;

B yueObnOM mmane 10- 11 xraccoB MBOY Muxaiinosckas COII Ne 15 ma 2022-2023
yueOHbIi ros1 B pamkax deaepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHAAPTA
OCHOBHOTO o0miero oOpa3oBaHusi ( S-7HeBHas HeNeNsl) Ha H3Y4YEHHE aiareOpbl
0oTBOAUTCS 4 yaca B HeAEN0. B COOTBETCTBUM C KaJleHAApPHBIM Y4eOHBIM TIpaduKOM
paboTel mkoiel Ha 2022-2023 y4eOHBIH TOX MporpaMMa CocTaBlieHa Ha 4 4aca B HEJleIo,
yTo coctasisger 133 vac B rog.



Pazgen 3 «IliianupyemMbie pe3yJibTaTbD)

N3yuenne anreOpsl M HaYaaI MaTEMaTUYECKOTO aHAIN3a B CTapIIel MIKoJe JaéT BO3SMOKHOCTb
JOCTH)KEHUS 00Y4aroLMMHUCS CIIEAYIOLIUX Pe3yJIbTaTOB.

JInyHOCTHBIE:

1) cpopMHUpPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KpUTUYHOCTb MBILLIEHUS], YMEHHE PACIIO3HABATDH JJOTUYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;

2) TOTOBHOCTB M CITOCOOHOCTB BECTU AMAJIOT C APYTHMH JIIOJIbMH, TOCTUTATh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIME ETH U COTPYIHUYATh ISl UX TOCTHYKECHUS;

3) HAaBBIKHW COTPYAHUYCCTBA CO CBEPCTHUKAMHU, JETbMHU MJIaJJIICTO BO3pacTa, B3pOCJIbIMU B
00pa30BaTesIbHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIe10BAaTEIbCKON, IPOEKTHOM U APYTUX
BUAax ACATCIBbHOCTH,

4) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTHKEHUN
BCEH KU3HU; CO3HATEIFHOE OTHOIICHUE K HEIIPEPHIBHOMY 00pa30BaHHIO KAK YCIOBHIO
yCIEHOW MPodeCcCHOHATBHON 1 00IIECTBEHHOM JACSITEILHOCTH,

5) acTeTnyeckoe OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O ¥ TEXHUYECKOIO
TBOPYECTBA,;

6) 0CO3HaHHBIN BEIOOP Oy yIel mpohecCuu U BO3MOKHOCTEH pean3aiui COOCTBEHHBIX
JKU3HCHHBIX ITJIAHOB; OTHOIIICHHUEC K HpO(bGCCI/IOHaJ'IBHOI\/’I NCATCIIBPHOCTHU KaK BO3MOXKHOCTHU
ydacCTuAa B pCIICHUHU JIMYHBIX, O6IH€CTBCHHBIX, TOCYyAapCTBCHHBIX, 06HIGHaIII/IOHaJ'II>HI>IX
npooiieM.

MeTaﬂpe}]MeTHI)Ie:

1) ymMeHHe caMOCTOSATENIBHO ONPEAETATh LENU AeATEIbHOCTH U COCTABIIATh IIAHBI
JeSITEIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITENIbHOCTD; MCII0JIb30BaTh BCE BOZMOXKHbBIE PECYPCHI [T IOCTHKEHUS TOCTABJICHHBIX 1IeNei
U peajn3aluy MIaHOB JIeATENbHOCTH; BEIOUPATDH YCIIECIIHBIE CTPATErHH B PA3INYHBIX CUTYALIUSX;

2) yMeHHEe MPOAYKTUBHO OOLIAThCSl U B3aUMOJICHICTBOBATD B MTPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTBIBATD MMO3UIUN JPYTIUX YUACTHHUKOB ACATCIBHOCTH, Bq)q)CKTI/IBHO
paspeniaTh KOH()IUKTHI,

3) BiajieHue HaBbIKAMH [TO3HABATEIbHON, Y4eOHO-HMCCIIE0BATENbCKON U TPOEKTHOMN
JeSITeIbHOCTH, HaBbIKaMU pa3petieHus mpo0ieM; criocOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHHS MPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METO/I0B IO3HAHNUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSITEILHON HH(POPMAIIMOHHO-TTO3HABATEILHON
JeSTeTLHOCTH, BKITIOUAsi yMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POPMAIIHH,



KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIMIO, TOTYYaeMYIO U3 Pa3IMYHbIX
HMCTOYHHUKOB;

5) yMeHHe UCIOIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee — UKT) B penieHMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 3a/1a4 C
coOnrofeHreM TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHUCHBI,
pecypcocOepexeH s, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacHOCTH;

6) BJIAACHUC A3BIKOBBIMH CPEACTBAMU — YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOKO TOYKY
3pCHU, UCII0JIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

7) BJIaICHUEC HaBbIKaMU [MO3HaBaTEIILHOM pe(b.]'IeKCI/II/I KaK OCO3HaHHsA COBCPHIAECMBIX HeﬁCTBHfI nu
MBICJIMTCJIBHBIX IMPOLECCOB, UX PE3YJIILTATOB U OCHOBaHHfI, T'paHull CBOCTO 3HAHUA WU HC3HAHUA,
HOBBIX IMTO3HABATCJIbHBIX 3a/la4 U CPCACTB UX JOCTHUIKCHUA.

IIpenmetHbIe
Yruy0¢éHHbIH YPOBEeHb

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca anreOpbl M Hayal MaTeMaTUYECKOTO aHaau3a
Ha yri1yOJIEHHOM YpPOBHE OPUEHTUPOBAHBI MPEUMYIIECTBEHHO Ha MOJATOTOBKY K MOCJIEIYIOIIEMY
npodeccuoHanTbHOMY 00pa30BaHUIO, PA3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEH 00yYaromuXxcs
nyTéM Oolee rIyOOKOro, 4em 3TO MpeaycMaTpuBaeTcsi 0a30BbIM KypCOM, OCBOCHHSI OCHOB HayK,
CHCTEMAaTHYECKNX 3HAHWH U CIOCOOOB NEHCTBHIA, MPUCYLIMX JAHHOMY Y4E€OHOMY IpEIMETY.

VYrnyOn€HHbIH ypOBEHb H3y4YeHHMsl aireOpbl M Hadyajl MaTeMaTHYeCKOro aHajiu3a
BKIIIOYAET, KPOME IMEPEUYHCICHHBIX HUXXE pe3yJbTaTOB OCBOCHHUS YINIyOJNEHHOTO Kypca, U
pe3yIabTaTOB OCBOCHUS 6a30BOTO Kypca, TaHHBIE paHee:

1) chopmMupoBaHHOCTH MPEACTABICHUNA O HEOOXOJIMMOCTH JOKA3aTeIbCTB MPU O00OCHOBAHUU
MaTeMaTUYeCKUX YTBEPKACHHM M pOJIM aKCHOMATHKA B TPOBEACHUU JIEIYKTUBHBIX
pacCyXIeHHUI;

2) cpopMUpPOBaHHOCTh MOHSITUMHOIO ammapara MO OCHOBHBIM pa3jeiaM Kypca MaTeMaTHUKWU;
3HaHUW OCHOBHBIX T€opeM, POpMYJ U YMEHUS UX MPUMEHSTh, YMEHHS J10Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELICHUS 3a1a4;

3) chopMHpPOBAaHHOCTh YMEHHUI MOJEIUPOBATh pealbHbIE CUTYAlIUH, UCCIIEI0BAaTh TOCTPOCHHbIE
MOJIEJIA, UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yibTaT;

4) chopMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHITHIX MAaTEMaTHYECKOTO aHATN3a U UX
CBOMCTBAx, BIJAJCHHE YMEHHEM XapaKTEepPH30BaTh IMOBeJAeHUE (YHKIMMA, HCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OMIMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEHH;

5) BiIaJeHHE YMEHHUSMHU COCTABIIEHUS BEPOSITHOCTHBIX MOJENIEH IO YCJIOBHIO 3aJaud H
BBIUMCJICHHS] BEPOSITHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCJIE C NpUMEHEHHuEeM Qopmys
KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEIOBAaHUS CIy4alHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.



Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUSA U YMEHUS B NMPAKTUYECKOH eI TeJbHOCTH
U MOBCETHEBHOM JKNU3HH JIJIfA:

e icciue10BaHus (MOJASINPOBAHMSI) HECIIOKHBIX IPAKTUYECKUX CUTYallU;

® [IpH pEIICHUH NMPAKTHYECKUX 3a]ad, UCTONb3Ys MPHU HEOOXOAMMOCTH CHPABOUYHUKU U
BBIUNCIIUTEIbHBIE YCTPOMCTBA.

B pesynbpTare u3yueHus anreOpsl U Hadajla MaTeMaTHUECKOT0 aHaIu3a oO0ydaromuiics
HAYUYMTCS:

® [IPOBOAUTH AOKA3aTCIbHBLIC PACCYKACHUA B XO04€ PCUICHUA 3a1a4;

® BBIYHC/IITH  3HAUYCHHA  YHMCIOBBIX H 6YKB6HHBIX BBIpa)KeHHﬁ, OCYIICCTBIIAA
HGOGXOI[I/IMBIG IIOACTaHOBKH 1 npeo6pa30BaHI/I;1;

® COCTaBJIATH YpPaBHCHHA U HCPABCHCTBA 110 YCJIOBHUIO 3a1a4YH;

® 1CNOJB30BaTh JUIsl IPUOIMKEHHOIO PELLIEHUS! YPAaBHEHUN M HEPABEHCTB rpapuuecKuii
METOL;

OOyuarouuiics noyuum 603mMoHCHOCHIb:

®  peuiambsv IHCUZHEHHO npaxkmudecKkue 3610621114,'

®  CamMOCmosamenbHO NPUOOpemams U NPUMEHSIMb SHAHUS 8 PA3IUYHBIX CUMYAYUSIX,
pabomamy 6 cpynnax,

o apeymernmuposamov U omcmauednib C60I0 NOYKY 3PEHUA,
o ymenbs Ciiyuaniob Opyeux, uzejiekamov y’{€6Hyi0 MquOpMal/ﬂliO HA OCHoe6€E

CONOCMasUmMenbH020 aHAIU3A
00beKmoes;

®  NOIbL306AMbLCS NPEOMEMHBIM YKA3AmenemM SHYUKIONeOull U CnpasouyHUKo8 Ois
HAXO0MHCOEeH U

ungopmayuu;

®  CAMOCMOSIMENbHO 0elCmMEO8AMb 8 cumyayuu HQOI’lpe()eJZéHHOCWlu npu peweruu

AKMyanbHblX OJisl HUX
npoobuem.

® Y3Hambv 3HA4eHue Mamemamu4eckoul HAYKU onsl PEULEeHUA 361061‘!, BO3HUKAarwux 6 meopuu

U npaKkmuKe, WUPOmy u 8 mo Jice 8pemMs 02PAHUYEHHOCTb NPUMEHEHUS

MAMeMAmuyecKux Memooos K aHaIu3y U UCCied08aHuUi0 npoYeccos8 U sieHuil 8 npupooe

u obwecmee;

V3HAMb 3HAYEHUE NPAKMUKU U BONPOCO8, BOHUKAIOWUX 6 CAMOU Mamemamuxe OJis

Gopmuposarus u pazeumusi MamemMamuieckol HayKu,; UCMopuro pa3eumus

B03HUKHOBEHUS U PA36UMUSL All2eOpbl,

®  NpUMEHSIMb YHUBEPCANbHDILL XAPAKMep 3aKOHO8 I0UKU MAMEMAMU4eCcKUx
paccyszicoenutl, ux NPUMeHUMOCHb 80 8ceX 001ACMAX Yel08e4ecKoll 0esimelbHOCMIU,
BEPOSIMHOCMHDIL XAPAKMep PA3IULHBIX NPOYECCO8 OKPYICAIOUe20 MUpa;



Paznen 3 «Copnep:kanue yueOHOro mpeaMera»

1. ToBTOpeHnue kypca anredopnl 10k

OcHognule yenu: GOPMUPOBAHUE MTPEICTABICHUN O IIETIOCTHOCTH U HETIPEPHIBHOCTH Kypca
anreOpbl; OBJa/IcHHE YMEHHEM 0000IEHHS U CHCTEMAaTHU3alluy 3HAHUN TI0 OCHOBHBIM TEMaM
Kypca anredpsl 10 ki1acca ¢ 1enbio BBISBICHUS YPOBHS c(HOPMUPOBAHHOCTH
MaTeMaTHYECKOW IPaMOTHOCTH, Pa3BUTHE JIOTUYECKOT0, MATEMATUYECKOTO MBIIIJICHUS U
MHTYHIIMH, TBOPUECKUX CIOCOOHOCTEH B 001aCTH MaTEMAaTUKU

2. Tpuronomerpuueckue pyHKIUH

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETpHUECKUX (QyHKIMNA. YETHOCTS,
HEYETHOCTbD, IEPUOIUIHOCTD TPUTOHOMETpruUecKux PpyHKIuil. CBoiicTBa u rpaduku
byHKIIMI ~ y=cos X,y =sinX,y =tgX.

OcHnosnbie yenu: GopMUPOBaHUE TPEICTABICHUN 00 00IACTH OMPEICIICHUS 1 MHOXKECTBE
3HAYEHUI TPUTOHOMETPUUECKUX (QYHKIIHH, 0 HEYETHOU U Y€THOM (PYHKIUAX, O
nepuoAnYecKoi GyHKINH, 0 nepuoie GyHKINN, O HAUMEHBIIEM MOJ0KUTEIILHOM MEPUOJIE;
dbopMupOBaHUE YMEHUN HAXOJUTh 00JIACTh ONPEIeICHHUS] U MHOKECTBO 3HAUCHU I
TPUTOHOMETPHUECKUX (YHKIIHI CII0KHOTO apryMeHTa, PEeICTaBICHHOrO B BUJIE IPOOU U
KOpHSI; OBJIQ/ICHHE YMEHHUEM CBOOOJHO CTPOUTH IPaUKu TPUTOHOMETPUUYECKUX (DYHKIUN U
ONMCHIBATh MX CBOMCTBA;

3.Ilpou3BoaHast U €€ reoMeTPUYECKUIT CMBICJI.

[IpousBoaHasi, onpeneneHue npou3BoHoN. [Ipon3BogHbIE CyMMBI, IPOU3BEACHHS U YACTHOTO.
[IpousBogHast creneHHON (GYHKIMM C LETbIM Toka3zaresneM. [Ipou3BoHBIE HEKOTOPBIX
3JIEMEHTapHbIX (PYHKUMN. ['eoMeTpruUeCcKHil CMbICI TPOU3BOTHOM.

OCHOBHE € IENH:;

® BBECTH IOHATHE IPOU3BOIAHON;

® HAyuuThb HAXOJUTh NPOM3BOJAHBIE (YHKIMHA B ciy4asx, HE TpeOYIOUMX TPYAOEMKUX
BBIKJIa/I0K, HAYYUTh HAXOJIUTh ypaBHEHHE KacaTeIbHOU K rpa@uKy QyHKINH.

ITpu BBEieHNN NOHSTHS TPOU3BOIHON U N3YYEHUU €€ CBOWCTB CIIEYyET OMUPATHCS HA HAIJISIAHO-
MHTYWUTUBHBIE MPEJCTABICHUS yYalIUXCs O IPUOIMKEHUHN 3HaYeHUH (PYHKIIUK K HEKOTOPOMY
YHCITy, O IPUOJIMKEHUH y9acTKa KPUBOM K MIPSIMON JIMHUM U T. II.

®dopmupoBaHue MOHATHUS Mpeaena QyHKINU, a TaK)Ke YMEHHE BOCIPOU3BOAUTD J0Ka3aTeIbCTBA
Kakux-1M00 TeopeM B JaHHOM pa3jelie He IpeaycMmarpuBaiorca. B kauecTBe mnpumepa
BBIBOJIA MPABWJI HAXO0XJIEHUS MPOU3BOJHBIX B KJIACCE PACCMATPUBAETCA TOJIBKO TEOpEMa O
MIPOU3BOJHON CyMMBI, BCE OCTaJIbHbIE TEOPEMBI pa3jiesia MPUHUMAIOTCS 0e3 J10Ka3aTelbCTBa.
BaxxHo oTpaboTarh JOCTaTOYHO CBOOOJHOE YMEHHE MPUMEHSITH 3TU TEOPEMBI B HECIOKHBIX
clyyvasix.

B xone pemenus 3agady Ha npuMeHeHHE (OPMYIIbI MPOU3BOJHON CIONKHONW (DYHKIUU MOXKHO
orpannunTthes ciaydaem f(kx + b): ©IMEHHO 3TOT ciy4ail He0OOXOIUM Jajee.

4. IlpumMeHeHNe NPOU3BOAHON K HCCIeJOBAHNIO PyHKIMIA.



Bospacranne u yObiBanue ¢(yHKuMu. DKcTpemyMmbl (QyHKIuH. HambGonbliee u HauMmeHblee
3HaueHusl GyHKIUH. [IpruMeHeHMe TPOU3BOAHOW K MOCTPOCHUIO TpadukoB (yHKIUN u
pELICHUIO 3a/1a4 Ha OTHICKAaHHE HanOOJIBIIEro 1 HAMMEHBIIETO 3HAYCHUH.

OcHOBHAA 11Eb:

® 03HAaKOMHTb C MPOCTEHIIMMU MeToIaMu U] PepeHInanbHOr0 UCUUCTICHHS,

e BbIpabOTaTh YMEHUE IPUMEHATH UX JUIS Uccie0BaHus (YHKIUI U MOCTPOSHUS TpaduKOB.

Onopa Ha reOMeTPUYECKHM 1 MEXaHUYECKUIN CMBICT TPOU3BOIHOM JAeNaeT UHTYUTHUBHO SICHBIMU
KpUTEPUU BO3pacTaHus U yObIBaHUs (PYHKIMA, TPU3HAKK MAKCUMyMa U MUHUMYMa.

OCHOBHOE BHHMMaHHE JIOJDKHO OBITh YJEJIEHO pa3HOOOpa3HbIM 3ajadyaM, CBSI3aHHBIM C
UCTIOJIb30BAaHUEM TPOM3BOAHOM ansi uccienoBanus (yHkouil. OcTtanpHOW MaTepual
(mpyMeHeHUe IMPOU3BOAHOM K NPHOIMKEHHBIM BBIYMCIECHUSAM, NPOU3BOAHAs B (U3UKE U
TEXHUKE) 1aeTCs B O3HAKOMUTEIHLHOM ILIAHE.

5. IlepBooOpa3Hasi U HUHTErpaJI

[TepBooOpaznas. [lepBooOpasHbie cTeneHHON (QYHKIMU C LEIBIM MToKa3aTeneM (1 # -1), cuHyca
u KocuHyca. [Ipocrelinme npaBuia HaXOXKIEHUS IEPBOOOPA3HBIX.

[Mnomanes kpuBoiuHelHoW Tpanenuu. MHWurerpan. @®opmyna Heiotona — JleitOaua.
[TpruMeHeHrne HHTEeTpaia K BRIYUCICHUIO TUTOIIA e 1 00hEMOB.

OCHOBHBEIE IENH:

® 03HAaKOMHTH C MHTETPUPOBAHUEM KaK oreparueii, 0opaTHoii quddepeHInpOBaHNIO;

® [0Ka3aTh IPUMEHEHUE UHTErpaja K pelIeHHIO TeOMETPUUECKHX 3a/1a4.

3agaua 0TpabOTKM HABBIKOB HAXOXKACHUS TIEPBOOOPA3HBIX HE CTABUTCS, YIPAKHEHUS CBOISTCS K
POCTOMY MPUMEHEHUIO TaOJIUI] U MTPaBUJI HAXOKACHUSI IEPBOOOPA3HBIX.

HHuTerpan BBOAUTCA HAa OCHOBE PACCMOTPEHUS 3a7jaud O IUIOLIAAN KPUBOJIUHEHHON Tpanenuuu u
MOCTPOEHUS MHTErpanbHbIX cyMM. @opmyna Herorona — JleiiOHuIIa BBOAUTCS HAa OCHOBE
HaIJISIHBIX PEICTaBICHUN.

B kauecTBe WUIIOCTpallMM TPUMEHEHUs MHTErpaja pacCMaTpPUBAIOTCS TOJBKO 3aladyd O
BBIYHCIICHUH TUIONIAIe U 00beMoB. CreayeT yuecTb, uTo ¢hopMysa o0bemMa apa BhIBOUTCS
MIPU U3YYCHHUH TAaHHOW TEMBI U UCTIOJIB3YETCS 3aTEM B KypCce Tr€OMETPHH.

Marepuan, Kacaromuiics padboThl IEPEMEHHOW CHJIBI U HAXOXJICHUS IIEHTPa Macc, HE SBISETCS
00s13aTETBHBIM.

[Tpu n3ydeHun TeMsl Lieaecoo0pa3Ho MUPOKO IPUMEHATh TpaduuecKue WIUTFOCTPALIUH.

6. D1eMeHTBI KOMOMHATOPHKH

IIpaBusno npousBegenusa. IlepecranoBku. Pasmemenusa 6e3
noBTopeHuit. Coueranus 6e3 nmopropeHuir u 6mHOM HbIOTOHA.

an

OcHogHble uenu:

L4 (I)OpMI/IpOBaHI/IC HpeﬂCTaBHGHI/Iﬁ O HaY4YHBbIX, JIOTUYCCKUX, KOMGI/IHaTOpHBIX METOdax
peiCHUA MATCMATHYCCKUX 3a1aY,



(dbopMHpOBaHHE YMEHHUS aHAIM3UPOBATh, HAXOAUTh PA3IUUHbIE CIOCOOBI PELICHUS OJTHON U
TOM JK€ 3a7ja4u, 1eJIaTh BBIBOBI;
pa3BUTHE KOMOWHATOPHO-JIOTHYECKOTO MBIIIICHHS.

7. 3HAKOMCTBO C BEPOSATHOCTBIO

8

DJIeMEHTapHBIC U CIIOKHBIE COOBITHA. PacCCMOTpPEeHHE CiTy4aeB: BEPOSTHOCTb CyMMBI
HCCOBMECCTHBIX CO6BITI/H‘/Jl, BepOHTHOCTb HpOTI/IBOHOJIO)KHOFO CO6BITI/I$I. HOHHTI/IG (0]
HE3aBHCUMOCTH COOBITHI. BEpOSITHOCTh M CTaTUCTHYECKAs YAaCTOTA HACTYIUICHHUS COOBITHS.
PemeHHe HpaKTI/I‘ICCKI/IX 3a4a4 C HpI/IMeHeHI/IC BepOSITHOCTHBIX METOOOB.

OcHoenbvle yenu:

(dbopMHpOBaHKE TIPEACTABICHUS O TEOPUU BEPOSTHOCTH, O MOHATHUSIX: BEPOSTHOCTD,
UCIIBITaHUE, COOBITHE (HEBO3MOXKHOE U JOCTOBEPHOE), BEPOSTHOCTH COOBITHI, 00BhETMHCHUE
U TIepeceveHre COOBITHIA, CIIEICTBUE COOBITHS, HE3aBUCUMOCTH COOBITHIA;

(dbopMHUpOBaHUE YMEHHS BBIYHCISTH BEPOSITHOCTH COOBITHIA, ONIPEENIATh HECOBMECTHBIC U
POTHBOIOJIOXHBIE COOBITHUS;

OBJIAJICHUEC YMEHUEM BBITIOJHSATH OCHOBHBIC OTICPAIlUU HAJl COOBITUSIMH,
OBJIA/ICHUE HABBIKAMH PEIICHHS MPAKTUYCCKHUX 3a/1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.

. AToroBoe mopropeHue Kypca ajare0pbl 1 Ha4aJ aHAJIN3a, NOAroroBka k EI'J

YMeTn:

OHpeI[eJIFITI) 3HA4YCHUC CI)YHKIII/H/I 110 3BHAYCHU IO apryMeHTa HpI/I pa3J'II/I‘~IHI)IX cnocoGax 3aaHUA
(ynkuun;

CTPOUTH TPaPUKH U3YICHHBIX (PYHKITHI;

OIKCHIBATH TIO TPaUKy U B MPOCTEHINX CITydasx 1Mo (GopmyJie MoBeIeHHE U CBOWCTBA
GyHKIMH, HAXOAUTH O TpaduKy GYHKINK HAUOOJBIINE U HAMMEHBIINE 3HAYCHNUS;
BBITIOJIHATH apHQ)MeTH‘leCKHC HeﬁCTBHH, COUCTasl YCTHBIC U TMCbMCHHBIC ITPUCMBI,
IMPUMCHCHHEC BbIYHCIIUTCIBHBIX YCTpOﬁCTB; HaXOJUTb 3HAUYCHHA KOPH:I HaTypaHbHOﬁ
CTCIICHHU, CTCIICHU C paIII/IOHaJ'II)HBIM II0Ka3aTciieM, JIOFapI/I(l)Ma, I/ICHOJ'H)?;y;I HpI/I
HCO6XO,I[I/IMOCTI/I BBIUYUCIIUTCIIbHBIC YCTpOﬁCTBa; ITOJIB30BATHLCA OHCHKOﬁ nu HpHKHI[KOfI Ipu
MPAKTUYCCKUX pacyeTax;

IPOBOJUTH 10 U3BECTHBIM (hOpPMYJIaM U MpaBHIaM Npeodpa3zoBaHusl OYKBEHHBIX BBIPAXKEHUH,
BKJIFOYAOMIUX CTCIICHU, paJuKaJIbl, J'IOl"apI/I(i)MBI U TPUTOHOMCTPHUYCCKUC CI)YHKL[I/II/I,
BBIYUCIIATH 3HAUCHUA YHUCJIIOBBIX U 6YKBGHHBIX BI)Ipa)KeHI/II\/’I, OCYHICCTBJ'ISISI HGO6XOILI/IMI)IG
MOJICTAHOBKH U NpeoOpa3oBaHus;

BBIYUCIIATH IPOU3BOJHBIC U Hep3006pa3HLIe QJICMCHTApPHBIX Q)YHKHHIZ, HCIIOJIb3Ys
CIIPpaBOYHBIC MATCPUAJIBI;

HUCCJICO0BAThH B HpOCTCI\/JIIHI/IX cnyqaslx q)YHKHI/II/I Ha MOHOTOHHOCTB, HAXOAUTh HaI/I6OHBIHI/Ie
3HAUYCHUA (I)YHKHHﬁ, CTPOUTH Fpa(I)I/IKI/I MHOI'OYJICHOB U HpOCTCfII.HPIX palrOHAJIIBHBIX
(GyHKIMH ¢ NCIIOJIb30BaHUEM amapaTa MaTeMaTHYeCKOro aHaIK3a;

pemiaTh paliluOHAJIBHBIC, ITOKA3aTCIIBHBIC 1 J'IOFapI/I(i)MI/I‘ICCKI/IC YpaBHCHUA U HEPABCHCTBA,
HpOCTCI\/’IH_II/IC HPPpalUOHATIBHBIC U TPUTOHOMETPHUYCCKUC YPABHCHUA, UX CUCTCMBIL.



Pa3nea 4. «TemaTudeckoe NJIaHNPOBAHUE»

Ner\i Kon-Bo
rema 4acoB

[ToBTOpEeHHE 7

1 Tpuronomerpuueckue GyHKIUU 20

2 [Ipon3BoHas U €€ FeOMETPUUECKUNA CMBICT 20

3 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA 18

4 Huterpan 17

5 KomOunaropuka 13

5 DIeMEHTHI TEOPUHU BEPOSITHOCTEH 13

6 Cratuctuka 9

7 Hrororoe moBTOpEHUE Kypca 16

BCETO
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KasiennapHo-TeMaTnyeckoe nJiaHUpPOBaHNe

Ne Tema ypoka Hara
ypora I_:);I Ilnan dakr
4aco
B
IToBTOpenue (7 yacoB)
1 JlelicTBUTEIbHBIE YUCIIA. 1 01.09.2022
2 CreneHHast QyHKIIHS. 1 02.09.2022
3 [TokazarenbHast QyHKIIHS. 1 02.09.2022
4 Jlorapudmuueckast pyHKITUS. 1 05.09.2022
5 Tpuronomerpuueckue GopMyJibl. 1 08.09.2022
6 TpuronomeTprueckre ypaBHEHHS. 1 09.09.2022
7 Bxoanas kOHTpoJIbHAs padora. 1 09.09.2022
Tpuronomerpuyeckune pynkuuu(20 yacon)
8,9,10 OO6nacTh ornpenenaeHus] © MHOKECTBO 3HAUCHUN 3 12.09.2022
TPUTOHOMETPHUYECKUX (DYHKIIUH
15.09.2022
16.09.2022
11,12,13 | YeTHOCTH, HEYETHOCTD, IEPUOAUUHOCTD 3 16.09.2022
TPUTOHOMETPUUYECKUX (QYHKIUH. 19.09.2022
22.09.2022
14,15,16 | CgoiicTBO (pyHKIIMU Y=COSX U €€ TpaduK. 3 23.09.2022
23.09.2022
26.09.2022
17,18,19 | CgoiicTBo QyHKIMH y= SINX U ee rpaduk. 3 29.09.2022
30.09.2022
30.09.2022




20.21 CaoiictBa u rpadukn GyHKunM y=tgX u y=Ctgx . 2 03.10.2022

06.10.2022
22,23,24 | OOpaTHbIC TPUTOHOMETPUYECKHE (D YHKIIHH. 3 07.10.2022

07.10.2022

10.10.2022
25,26 Ypok 00001IeHNS U CHCTeMAaTU3aluK 3HAHUN 2 13.10.2022

14.10.2022
27 Kontponbnas padota Ne 1 mo teme: 1 14.10.2022

«Tpuronomerpuueckue GyHKIUN»
IIpousBoaHas u ee reomeTpuyeckuii CMbica. (20uacos.)

28,29,30 | IIpomusBoaHas. 3 17.10.2022

20.10.2022

21.10.2022
31 [Ipon3BoiHas CTENEHHON QPYHKINU. 3 21.10.2022
32 24.10.2022
33 27.10.2022
34 IIpaBuna nuddepeHpoBaHus. 3 28.10.2022
35 28.10.2022
36 07.11.2022
37 [Ipon3Bo/iHbIE HEKOTOPBIX AJIEMEHTApHbIX QyHKIUK. |4 10.11.2022
38 11.11.2022
39 11.11.2022
40 14.11.2022
41 I'eomeTprueckuii CMbICI IPOU3BOIHOM. 4 17.11.2022
42 18.11.2022
43 18.11.2022
44 21.11.2022




45 Ypok 006001IeHNS U CHCTeMAaTU3alluy 3HAHUN 24.11.2022
46 25.11.2022
47 Kontponbnas padota Ne 2 o teme: 25.11.2022
"I[Ipou3BoHAS U €€ TEOMETPUUYECKUM CMBICT"
IIpumenenne npon3BoaHOI K ucciaegoBannio Gynknuii (18uacos)
48 Bospactanue u yObiBaHUE QYHKIIHH. 28.11.2022
49 01.12.2022
50 DKCTpeMyMbl () yHKITHH. 02.12.2022
51 AJIMUHHUCTPATUBHBINA KOHTPOJIb 02.12.2022
52 DKCTpeMyMbl PYHKIUH. 05.12.2022
53 [IpumeHeHne Mporu3BOIHON K MOCTPOEHUIO TpauKOB 08.12.2022
54 byl 09.12.2022
55 09.12.2022
56 12.12.2022
57 Haubonbiiee u HanMeHblliee 3HaUeHNE (HYHKITUH. 15.12.2022
58 16.12.2022
59 16.12.2022
60 BeimykiocTs rpaduka ¢GpyHKIMHA, TOUKH neperuoa. 19.12.2022
61 22.12.2022
62 23.12.2022
63 Ypok 0600111eH1s U cCHCTeMaTU3alliy 3HaHU | 23.12.2022
64 26.12.2022
65 KonTponbHas padota Ne 3 1o Teme: 09.01.2023

«IIpuMeHeHre MpoN3BOIHON K UCCIIEIOBAaHUIO
GyHKIII

HNurerpay (17 yacoB)




66 [TepBooOpaznas. 12.01.2023
67 13.01.2023
68 [TpaBwita HaX0XACHUS TIEPBOOOPAZHBIX. 13.01.2023
69 16.01.2023
70 [Tnomane KpUBOJMHEHHON Tpaleuy U UHTETPAJL. 19.01.2023
71 20.01.2023
72 20.01.2023
73 Boruncnenue uHTErpasios. 23.01.2023
74 26.01.2023
75 Brraucnienue miomanaeit Gpuryp ¢ moMmouso 27.01.2023
76 HHISIPIOR 27.01.2023
77 30.01.2023
78 [IpumeneHue Mporu3BOIHON HHTErpaa K peIeHUI0 02.02.2022
NPaKTHYECKHUX 3a]a4
79 03.02.2022
80 Ypok 00001IeHNS U CHCTEMAaTH3alluK 3HAHUS 03.02.2023
81 06.02.2023
82 KonTponbras padorta Ne 4 o reme: "Unterpan" 09.02.2023
KomoOunaropuka(13 yacoB)
83 [IpaBuiio npon3BeaeHUs. 10.02.2022
84 10.02.2022
85 IlepectaHOBKH. 13.02.2023
86 16.02.2023
87 PasMemenus. 17.02.2023
88 17.02.2023
89 CoueraHus U UX CBOMCTBA. 20.02.2023
90 27.02.2023




91 bunom Herorona. 02.03.2023
92 03.03.2023
93 Ypok 00001IeHNS U CHCTEMAaTH3alluK 3HAHUS 03.03.2023
94 06.03.2023
95 KonTponbnas pabota Ne 5 o treme: 09.03.2023

" KomOunaropuka "

DJieMeHThI Teopun BeposiTHOcTel (13 yacoB)
96 CoOblTHS. 10.03.2023
97 Kombunanwmst coOsrtuii. [IpoTuBomnonoxHoe 10.03.2023
98 covmmae. 13.03.2023
99 BeposiTHOCTB COOBITHS. 16.03.2023
100 17.03.2023
101 Crno>xeHre BEpOSATHOCTEH. 17.03.2023
102 20.03.2023
103 He3zaBucumelie coOBITHS. Y MHOKEHHE BEPOSTHOCTEH. 23.03.2023
104 24.03.2023
105 Cratuctrueckas BEpOSTHOCTb. 24.03.2023
106 03.04.2023
107 VYpok 00001IeHHS 1 CHCTEeMaTH3alluK 3HAHUS 06.04.2023
108 KonTponbHas padotaNe 6 mo Teme: «3JIEeMEHTHI

TEOPHUH BEPOSTHOCTEI» 07.04.2023

Crarucruka (9 yacos)
109 CrnyuaiiHble BEJIMYUHBI. 07.04.2023
110 10.04.2023
111 LenTpanbHble TEHACHIINU. 13.04.2023
112 14.04.2023




113 Mepsi pazbpoca. 14.04.2023
114 17.04.2023
115 20.04.2023
116 Ypoku 0060011IeHHS U CUCTEeMaTH3alluKA 3HAHUH 21.04.2023
117 Kontponbnas padotaNe 7 mo teme: "Craructuka "

21.04.2023

HToroBoe noBropenue (16 yacon)

118 [ToBTropenue. Tpuronomerpudeckue GyHKIIHH. 24.04.2023
119 27.04.2023
120 28.04.2023
121 28.04.2023
122 [ToBTopenue. [IponsBoiHas U €€ TEOMETPUUCCKUN 04.05.2023
123 . 05.05.2023
124, 05.05.2023
125 11.05.2023
126 [ToBTOpenue. [IpumeHenue npou3BoIHOMN K 12.05.2023
197 UCCIIEIOBAaHUIO (DYHKIIHIA 12.05.2003
128 15.05.2022
129 18.05.2023
130 [ToBTopenue. Uuterpan 19.05.2023
131 19.05.2023
132 22.05.2023
133 IToBropenue. KomObunaTopuka 25.05.2023
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