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e [IpenogaBatenb: PagyeHko KOnus CepreeBHa

e OIKOY «CtaBpononbcKkoe Npe3naeHTCKoe KageTckoe yunnuue», r. CtaBponornb
e [lpeameT: maTemaTtuka

e Tun ypoka: ycBOEHME HOBbIX 3HAHUN

AHHOTaUuA

JlaHHOE€ 3aHATHE SBISETCS JIOTHYECKUM MPOI0KEHUEM U3ydeHHs pasjena « Tpuronomerpuyeckue
¢byukuny. U3ydaercs nocie tembl «PopMylibl IBOWHOTO U MOJIOBUHHOTO apryMEHTa». YPOK
npeAaHa3HayeH i yqamuxcs 11 kiraccoB. Ypok sBIII€TCS HHTETPUPOBAHHBIM C TUCHUAIIIIMHON
uHpopmarrka reMa «IIpumenenue MHGOPMALMOHHBIX TeXHOJOrU» [103BONUT Megarory pa3BuTh
UJieu IPOrpaMMHPOBAHHOTO 00YUEHUS.



MeTtoanyecKkue peKOMEHIalMu.
MuTerpanus JUCUMINIMH MATEMATHKH U HH(POPMATUHKH.

MaremaTuka: Kpuzuc uinu TpuyMme?

MOo’KHO € yBEpEHHOCTb CKa3aTh, YTO MPENoAaBaTeslb MATEMAaTUKH B CBOEH paboTe
MOCTOSIHHO CTAJIKUBAETCS C PAa3IMYHBIMU TPYJHOCTSAMHU U NMpoOIeMaMu: KaK HayUHTh
JIOTUYHO MBICIIUTh, IPABUIIBHO CTABUThH BOMPOCHI, UCKAaTh aHAJIOTUH, a TIIABHOE — KakK
cenaTh y4eOHBIN MPOLIECC MHTEPECHBIM U aKTyallbHbIM [1OMBITKY pemnuTh 3TH MpOoOIEeMBbI
TPaJAULIMOHHBIMA METOAAMHU HE JAIOT KEJIAeMOI0 pe3yJibTara, He ClIOCOOCTBYIOT Pa3BUTHIO
TBOpUYECKOU JMYHOCTH. HeoOxoaumo oOpaTUTh BHUMaHNE HAa MHTETPAIMIO AUCLIUILINH.
KaxoBbl mpuunHbl, MOOYIUBLINE K MHTETPALIUU ATUX JUCIUILIAH?

Bo-nepBbix: HHpOpMaTHKa TMO3BOJISET YCWIHTh I103HABATENIbHYIO JESITEIbHOCTh
CTYJIEHTOB, BOCIHUTBHIBAET AJTOPUTMHUYECKYIO KyabTypy. Hakoneu, mis uHdopmaTuku
MaTeMaTUKa SBJISIETCS HE TOJIbKO MAaTEpUHCKOW HayKoil, cama MHPOpMaTHKa HEYKJIOHHO
MaTeMaTU3UPYETCH.

Bo-BTOpBIX: CTpEeMUTENBHO pa3BUBAIOLIASACA HAYYHO-TEXHMUYECKAsl PEBOJIOLUS cTaja
OCHOBOM Ti00ambHOrO mpolecca HHpOpMaTH3alMK Bcex cdep Ku3HM obimectBa. B
YCIOBUSX JHWHAMUYHO MEHSIOUIErocs MHpa TJ00albHOW  B3aMMO3aBUCHUMOCTH U
KOHKYPEHIIMM, HEOOXOAMMOCTH IIHPOKOTO MCIOJIb30BAHUS M MOCTOSHHOTO Pa3BUTHUS
TEXHOJIOTUH (PyHAaMEHTaJIbHOE 3HaUeHHEe nMeeT nHpopmaTusaius chepbl o0pazoBaHusl.

['maBHas uens wuHpoOpmartuzanuu oOpa3oBaHUs, CHOPMYIHPOBAHHAS B «KOHUEMIUU
nHpopmatuzanuu chepbl 00pa3OBaHUS» COCTOUT «...B TOJATOTOBKE OOy4aeMbIX K
MOJTHOLIGHHOMY ©  3(Q¢$EeKTUBHOMY  y4YacTHIO B  OBITOBOW, OOIIECTBEHHOW W
npodeccuoHanbHOW O00JIACTAX IKUZHENEATEIBHOCTH B YCIOBHUSIX HH(POPMAIMOHHOTO
o01ecTBay»

[losiBneHne NoHATHS “HOBBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ™ CBSI3aHO C MOSBIEHUEM U
HIIMPOKUM BHEJIPEHHEM KOMIIBIOTEPOB B 0Opa3oBaHue. [IpuMeHeHne HoBbIX
MH(OPMALIMOHHBIX TEXHOJIOTHH TPeOYIOT OT MpenoaBaTesi U CTYACHTa KOMIIbIOTEPHOMN
rpaMoTHOCTU. KOMITbIOTEpHBIE TEXHOJIOTUN Pa3BUBAIOT UJIEU MTPOrPAMMHUPOBAHHOTO
o0y4YeHHs1, OTKPBIBAIOT COBEPIIIEHHO HOBBIE, €IlI€ HE UCCIIEI0BAaHHbIE TEXHOJIOTUYECKUE
BapUaHThI 00yUYEeHMsI, CBSI3aHHbBIE C YHUKAJIbHBIMA BO3MOYKHOCTSIMH COBPEMEHHBIX
KOMITBIOTEPOB U KOMMYHHKAIUH.

s 3¢ deKTUBHOrO0 MCHOIB30BaHUS MH(GOPMALMOHHBIX TEXHOJIOTHH TpeOyIOTCs Takue
OpraHu3alMoHHbIE (JOPMBI U METObI, KOTOPHIE aJEKBATHO OTpakajid Obl BO3MOKHOCTH U
0COOCHHOCTHU UX NMPUMEHEHUS JJIs MOATOTOBKH JINYHOCTU «MH(OPMALIMOHHOTO 00ILECTBaY.

B-TpeThux: 151 MHOTUX ME€IarOroB XapakTepHa OrpaHUYEeHHAs peaKlus Ha
KOMIIBIOTEP, OTYEPKUBAIOLIAS «KOPYIUHHOCTH» 3TOTO TEXHUYECKOTO CPE/ICTBA.
Ho Hazno oTMeTuTh, 4TO IPU M3YYEHUH MaTeMaTHKH, ¢ mpuMeHeHueM UT npoucxoaur
U3MEHEHHUE CTPYKTYPBI AESITEIbHOCTH YUEHUKOB Yepe3 MHTETPaIUIo PA3IMYHBIX BUIOB
JeSITEIbHOCTU C IPUMEHEHUEM HH()OPMAIIMOHHBIX TEXHOJIOTUH.
Humeepayus ungpopmamuxu ¢ opyeumu npeomemamu no3601sem pa3eumbs
MemooonocuiecKue NPUHYUNbL POCCULICKO20 00PA308aHUL:
o [Ipunyun adanmusnocmu;
o [Ipunyun pazeumus,
o [Ipunyun ncuxonocuueckoi KOM@popmHocmu.
Kpowme toro, npumeHenre HHPOPMAIIMOHHBIX TEXHOJIOTUN CIIOCOOCTBYET:
"  3aKpEIUIeHHIO, COBEPUICHCTBOBAHUIO 3HAHUM U YMEHH, IPUMEHEHUIO UX Ha MPAKTUKE C
MCIOJIb30BaHHUEM UH(POPMAIIMOHHBIX TEXHOJIOTUH.



" OCBOCHHIO CUCTEMbI 0a30BbIX 3HAHM, OTpaKaIOIIUX BKJIaJ UHPOPMATUKHU B
(dbopMUpoBaHUE COBPEMEHHOM HAYYHOW KapTUHBI MUPA, POJIb HHPOPMALTUOHHBIX
MPOLIECCOB B OOIIECTBE;

"  [IPUOOPETEHUIO OMbITA UCIOJIb30BAHMS HHPOPMAIIMOHHBIX TEXHOJIOTUHN B
MHIUBUAYaIbHOW U KOJUIEKTUBHOM y4eOHON U MMO3HABATENbHOM NEATEIbHOCTH.

Komrmbrotrep, KOHEUHO, HE MOXKET 3aMEHUTH KMBOE CJIOBO MPENOIaBaTENs, HO CIUIAB

«OKelle3a» M UHTEIJIEKTa B pa3bl o0seryaeT paboTy neparora.

Bce Bblle ckazaHHOe, SIBISIETCSI METOJUYECKMM OOOCHOBAaHHUEM MPOBEICHUS

MpEeIIaracMoro MHOIO 3aHATHS € UCTIONb30BaHneM UT.

Bamemy BHUMaHUIO X0Uy NPEASIOKUTD 3aHATHE MO TeMe: «CBoicTBa U rpaduku

TpUTOHOMETpuYecKuX QpyHkuuit» ¢ npumenenuem UT.

Bun 3anaTus: ypok.

Tun ypoka: ycBoeHHE HOBBIX 3HAHUH.

3aHATHE TMOCTPOEHO Ha JEATEIbHOCTHOM OCHOBE C MCIOJIb30BAHUEM HWMUTAIMOHHBIX

MeTo0B 0o0yueHus. Hanpumep: ucnons3oBanue urp «Camblii yMHBIN» U «Yranai

¢bynkuuto». [Ipu pazpaboTke urp ObUIM MOCTABIEHBI UTPOBBIEC U YUEOHbIE LIENIH, ONpeaAeTeH

00beM HEOOXOJMMBIX 3HAaHUHK. 3aHATHE pa3padoTaHO TakUM o0pa3oM, YTOObl B HEM

MPUCYTCTBOBAJIM JIMHAMU3M M TMEpPCHEKTUBA. 3aHATHE HOCUT MPAKTUYECKUN XapakTep U

o0OecrieurBaeT pa3BUTHE TO3HABATENbHON JAesTenbHOCTU. CTYIEHTHl B XOJE 3aHATHUSA

paborator U1 B YTDB, m HMHIMBHIyalIbHO, MPOBOIAT «KOMIIBIOTEPHBIN 3KCIIEPUMEHT,

MPOrpaMMHBIM OOecrieueHneM KoToporo siBisiercss mporpamma  Advanced Grapher. Ha

3aHATUM PEATM30BaHbl MPUHIIUIIBI HAYYHOCTH U HOBU3HBI.

Ha ganHOM 3aHSATHM KaXAbli YYEHUK MOJy4aeT BO3MOKHOCTh CAMOKOHTPOJISI, UTO CHHKAET

koa¢ppunreHt crpecca. Kpome Toro, kaxaelil cTyfeHT emeé pa3 yoeauics B MPUKIATHOM

Xapakrepe «MH(POPMAaTUKU» KaK HayKH, O3HAKOMMJICS C HOBBIMH HHGOPMalMOHHBIMU

TEXHOJIOTUSIMU U CMOT MPOJIEMOHCTPUPOBATh CBOM YMEHHUS U HaBBIKU PAa0OTHI C pa3InYHbIM

MIPOrpaMMHBIM 00€CTIEYEHHEM.

S mnpoBena CpaBHUTEIBHBIN

CpaBHMTeﬂbelﬁ aHanu3 HactTynneHua Kpn3mcos aHaJIu3 CTCEIICHUu CHUKCHUA

BHUMAHUA y49eOHON  JeSITeThbHOCTH, B
3aBUCHUMOCTU OT HACTYIUICHUS

KpHU3HCOB BHUMAHMUSI u

08 R BHE B || | Ha OBbIMHOM 3aHAT UK MOJIyYnJIa CJ'ICIIYIOIIII/If/'I

06 HEFIEIHIEEIEIHE I - pe3yJIbTar, KOTOPBIN

B Ha UHT erpnpoB aHHOM
04t pleleli MpEeICTaBJICH B BHU]IE

3aHATUN
cza sl nlinl sl /el sl el nl iRl ® EREI nuarpammel. Ha JaHHOM ypoke
‘ ObLIHN OTMEYEHEI
HE3HAYUTEJIbHBIE  MOMEHTEI,

IIpU  KOTOPBIX  HACTyHalIu

1,2

BpeMs (MUH)

KPU3UCHl BHUMAHUS, B OTJIMYMH OT CTAHAAPTHOIO YPOKA.

Ha naHHOM 3aHSATHUM UCIOJB30BAHBI UTPOBBIE TEXHOJIOTHH, TEXHOJIOTUS COTPYAHUYECTBA U
¢ depeHIIMPOBaHHbBIN MOAX0A K 00ydeHHIO (ciIaOblii YYEHHK MOKET BOCIOIb30BaThCSA
ANEKTPOHHBIM Y4€OHUKOM, B CIy4yae OTCTaBaHUS WJIM HE BOCIPUATHUS MaTepuasa)

JlanHoe 3aHsTHE OBLTO OYEHb UHTEPECHBIM JUIsl YYEHUKOB U MTOMOIJIO JOCTUYb
MOCTaBJIEHHBIX LENEH.



IIVTAH OTKPBITOI'O 3AHATUA

Mucyunauna: Anredpa

Tema: «CBoiicTBa U rpapUKi TPUTOHOMETPUUECKUX (YHKIUI

Buo 3anamusa: ypok.

Tun ypoka: ycBOE€HNE HOBBIX 3HAHUI

Mecmo nposeedenus: KOMIBIOTEPHBIN KIacC

Paspabomuux: npenojaBaTellb MaTeMaTHKU, UHPopmatuku - Paguenko 1O.C.

Mecmo 3anamun ¢ cucmeme 3aHAMUIL O OUCYUNTIUHE:

JlaHHOE€ 3aHATHE SBISETCS JIOTHYECKUM MPOI0KEHUEM U3ydeHHs pasjena « Tpuronomerpuyeckue
¢byukuumny. M3ydaercs nocie tembl «PopMyiibl IBOWHOTO U IMOJIOBUHHOTO apryMEHTa» U Mepea
TeMoil «O0paTHbIe TPUTOHOMETpHUEcKHe (PyHKIMU. Penienne npocTelinx TpUroHOMETPHIECKUX
ypaBHEHUI». YPOK HalpaBiieH Ha COBEPLICHCTBOBAHUE YMEHUN MO TeMaM: «YTJIbl U UX
u3MepeHus. Onpenenenue cuHyca, KOCUHyca, TaHI'eHca U KoTaHreHca. OCHOBHBIE (POPMYJIBI
TPUTOHOMETPUN», «DOPMYJIbI IPUBEACHUS U CyMMbI», «DOpMyIibl ABOMHOIO U MOJOBUHHOTO
aprymenTtay. [lonydeHHble 3HaHUS OMOTYT CTYJIEHTaM B yCBOE€HUU TeMbl «OO0paTHbIe
TpUroHOMETpHUeckue PpyHKIuuU. Perenre npocTeliux TpUroHOMETPUYECKUX YpaBHEHUHN 1
HEPaBEHCTBY.

Memoodonozuueckan 3ad0aua: Buenpenre nHPOPMALMOHHBIX TEXHOJIOTUH Ha 3aHITUU
paccMaTpuBaeTcs:

. Kak ucTouHMK AONOJHUTENIBHON HHDOPMALIMH 10 IPEAMETY;
. Kaxk crioco6 camoopranuzamnuu Tpyaa 1 caMmoo0pa30BaHUs CTY/ICHTOB;
. Kak crioco6 pacuinpenus 30Hbl HHIMBUIyalbHOW aKTHBHOCTHU

Buympuoucyunnunapnwle céazu:

Tewmbl: « Oynxuu. CnocoObl 3agaHus GyHKIUN.»,«Perenre TpUroHoMeTpu4ecKuX ypaBHEHHUI.»
Omnepexartonias cBsizb: TeMa «IIpon3BoaHas TPUTOHOMETPUUECKUX (PYHKIIMIDY

Mesrcnpeomemnnie ceazu:
1. ®usuka

— TeMma: «['apMoHnYecKHEe KoJIeOaHUs», «DIEKTPOMATrHUTHBIE BOJIHBIY.
2. ActpoHOMUS.

3. Hudopmaruka

— Tewma: «MlupopManMmOHHBIE TEXHOJIOTHUI.

HEJIA:
Oobyuarowan
e (Oobecneuums:
— yrayOneHue, 3aKpeTuIeHHEe MOTyYeHHBIX 3HAHUN U YMEHHUH TIOCIIe U3YYCHUS TEM: «YTJIIbI
u ux u3mepenus. OnpezeneHue CUHyca, KOCUHYyca, TAaHI€Hca U KoTaHreHca. OCHOBHBIE
(bopMyIibl TpUrOHOMETPUNY, «DOPMYIIbI IPUBEIEHUS U CYMMBL.», «DopMysbl JBOIHOTO
Y TIOJIOBUHHOT'O apryMEHTa»;
— u3yuyeHue rpa)uKoB OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIIMNA U UX CBOKCTB;
— TI03HAaKOMMTb C UCTOPUEH TPUTOHOMETPUUECKUX (YHKIMM u Ouorpadueii JI. Ditnepa
— 3aKpeIuleHHe, COBEPUICHCTBOBAHNUE 3HAHUN U YMEHUMN, IPUMEHEHHUE UX Ha NMPAKTUKE C
MCI0JIb30BaHNEM MH(OPMALMOHHBIX TEXHOJIOTHI.

Pazeuearowan:
o (Cnocobcmeosams.:



Pa3BUTHIO HABBIKOB CAMOCTOATEILHON PabOTHI;
Pa3BUTHIO MOHSITUHWHOTO annapara;

Pa3BUTHIO HABBIKOB CAMOKOHTPOJIS;

Pa3BUTHIO MAMSATH, BHUMAHUS, JJOTHYECKOTO MBILIJICHUS.
Pa3BUTHIO YMEHUN HAOIIOaTh, CPABHUBATb.

Bocnumamenvnasn:

CTUMYJMPOBAHUE MOTPEOHOCTEN B cCaMOOOpa30BaHNH ;

dbopmupoBaHre ymMeHHs pabOTHI B KOJUIEKTUBE, CIYIIATh, H aHATU3UPOBATH OTBETHI
TOBapUIIEH, apTYMEHTUPOBAHO BHICKA3bIBATH CBOM MBICIIH;

BOCIHTaHUE WH(OPMAIIMOHHOHN KYJIBTYPHI,

BOCITUTaHUE TPYIOJIIO0US.

Momuesayuounnasn:

oOy/AUTh UHTEPEC K U3YYEHUIO MAaTEMAaTUKH;
COBEPUICHCTBOBAHUE HABBIKOB Pa0OTHI € IMPOrpaMMaMu MPUKIIATHOIO 00ECIIeYeHNUS;
ITOBBIIIEHUE UHTEPECA K BOIIPOCAM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHM.

Keanugukayuonnovie mpeoosanusn:

Yuenuk oonocen:
umMems npeocmasieHusL:

3HAMb:

o nmporpamme Advanced Grapher.

JHucyunauna « Mamemamuray.:

oIpe/iesieHue CUHyca, KOCUHYCa, TAaHI'€HCa, KOTaHreHca( yepe3 eIMHUYHYI0 OKPYKHOCTB);
onpe/iesieHue paJuaHHONW Mepbl YIia;

OTpe/iesieHUe U CBOWCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUIA;

omnpezeneHue Bo3pacraromieil (yobiBarouieil), y€THON (HeUE€THOM) eproAuYHOM
bynxkumm;

(hopMyIIBI IPUBEICHHUS;

anroput™ «MccnenoBanus QyHKIMID

CBOMCTBA U rpaUKU TPUTOHOMETPUUECKUX (YHKIIUI;

croco0Obl peoOpazoBaHusi rpauKOB TPUTOHOMETPUYECKUX (DYHKLNH.

Jucyunauna « Ungpopmamurar:

ymemb:

3HATh U MPAKTUYECKU HUCTIOIH30BATh TPEOOBAHUS TEXHUKH O€30TTaCHOCTH, TUTUEHBI,
SPrOHOMUKH U pecypcocOepekeHus Mpu padoTe co cpeicTBaMU HH(OPMATU3ALINY;

JHucyunauna « Mamemamuray:

aHAIM3UPOBATh, 00001IaTh, BHIJCISITH TJIABHOEC;

YMETb UCIIOJIb30BaTh MATEMATUYECKHE METO bl ITPU PEILICHUN IPUKIIAHBIX 3a/1a4;
UcCle0BaTh GYHKIIUIO 110 aIrOPUTMY;

CTPOUTH rpaKu TPUTOHOMETPUUECKUX (PYHKLIN;

peoOpa3oBbIBATh I'paUKU TPUTOHOMETPUUECKUX (PYHKLIUH.

MPUMEHSTH 3HAaHUSI Ha MPAKTHKE; peuiaTh NPoCTENIINE 3a/1a4H, OTHOCSIIMECS K 0a30BbIM
MaTeMaTU4YECKUM O0ObEKTaM.

UCII0JIb30BaTh 3HAHUS U yMEHUs pab0Thl ¢ UHPOPMAITMOHHBIMU MPOTYKTaAMHU.

Jucyunauna « Ungpopmamurar:

paboTtaTh ¢ aiinamu;



— paboTtath ¢ HOCUTEIIMU UHPOPMALINH;
—  BBINOJHATH 3aIYCK MPHIOKEHUH U JOKYMEHTOB pa3IM4YHbIMU CIOCO0aMu;

UCNoIb308amMb NPUOOPemeHHble 3HAHUSA U YMEHUS 8 NPAKMUYEeCKOU 0esimelbHOCMU U NOBCEOHEBHO
HCUZHU OIS
— ToucKa 1 0TOopa nH(pOpPMAIINH, B YACTHOCTH, CBSI3aHHOH C MO3HABATEIHHBIMH JTHYHBIMU
UHTEpecaMu, caMo00pa3oBaHuEM U MPOPeCCHOHATbHON OPUEHTALINY;
— TOATOTOBKH W MPOBEACHUS BBICTYIUICHUS, YIaCTHsI B KOJUIGKTUBHOM OOCYX/ICHUH,
(uKcaruu ero xo/aa u pe3yJibTaToB
— JUYHOTO U KOJUIEKTHMBHOTO OOILIEHHS C MCIOJIB30BAaHHEM COBPEMEHHBIX IPOTPAMMHBIX U
anIapaTHbIX CPEJICTB KOMMYHHKAIIA;
— CHCTEMHOTO JICHCTBHS B TPO(PECCHOHATFHON CUTYalluH; K aHAJIH3Y U MPOCKTUPOBAHUIO
CBOCH JEATEIIEHOCTH, CAMOCTOSITEIILHBIM JICHCTBHAM;
— HCHOJIb30BaTh KOMIIBIOTEPHYIO TEXHUKY /17151 00pabOoTKK MHpOpMauu;
— coOumoaenus TpeOoBaHU HHPOPMAITMOHHOM 6€30MacHOCTH, MH(POPMAIIMOHHOW S3TUKHU 1
npasa.

Obecneuenue u 060pyoosanue K 3aHAMUIO:

— IIEPCOHAIbHBIA KOMIIBIOTED;

—  MYJbTUMEIUNHBIN IPOEKTOD;

— Advanced Grapher-nporpamMma nocTpoeHus rpaduKoB.

— pa3zaTO4HBIA MaTepua;

— yuct camokoHTpoJIs (IIpunosxkenne No3)

— kpurtepuu oueHok (IIpunoxenue Ne 3.1)

— y4yeOHuK X0JaMOropoB «Ausredpa U Hauajga aHaJIU3a».

— mnpe3eHTauus «Yragail pyHkuuto» B nporpamme MPowerPoint.

— 2nekTpoHHbIN yueOHuK «Tpuronomerpuueckue pyukuum»(astop Paguenko 10.C.)

IHoaroroBuTebHBIN dTAN
1. IIoaroToBUTH OTBETHI HA BOIPOCHI, UCIIOJIB3Ysl IOMOJHUTENIBHBIA MaTepual 1o teme:«cropus
TpuroHomerpuueckux ¢pyukuuii (cm. I[punoxxenue Ne 1)
2. O3HakOMUThCS ¢ BO3MOKHOCTsIMU ITporpamMMbl Advanced Grapher.

Xoja 3aHATHA
Coesoennwtii ypok (45+45 mun)

L Opzanu3zayuoHHbLIL MOMEHM. (5 mun)

[TpoBepka rOTOBHOCTH K 3aHSTHIO;
— CooOmieHne TeMBI U LeIeH 3aHATUS;
Coobmenne GpopM paboOThl 1 KPUTEPUHU OIICHOK.

II. AKmyanuzayus onopHovIX 3HAHUIL: (15mun)

dopma NpoBEICHHUS:

1. KoMmbroTepHOE TECTUPOBAHUE.
enu TectupoBanus:

— KOHTPOJIMPYIOILAs;



— KOppEeKTUpYIOoLIas;
— oOyuaromiasi.
2. AHanu3 TeCTUPOBAHUS.
3. @pOoHTaNBHBIN YCTHBIN ONPOC:
— JlaiiTe omnpeneneHue, 9To Ha3bIBACTCA YMCIOBOUM (PyHKITUEH ?
— Kakas pynkuus Ha3biBaeTcs YeTHON(HEUETHOM)?
— Kakue Touku Ha3bIBAIOTCS «TOUKAMM SKCTPEMYMay?
— Yro o3nauaet ¢ppa3a: «MOHOTOHHO Bo3pacTaeT (yObIBaeT)?»
—  CdopmynupoBaTh aITOPUTM «HCCICTOBAHUS QYHKITAL.

111 Coobuwenue Ho6bIx 3HAHUIL. (40 mun)

1. BBexneHnue B TeMy.
®opma nposenenust: Mcropudaeckuii 3KCKype
Meton npoBenenus : urpa «Camsiit ymHbI»(cM. [Ipunoxenune Ne 1.1)
2. JlabopatopHslii mpakTukyMm (cM. [Ipunoxxenue Ne 2)
Lens:
*  W3YYMTbh rpapMKu TPUTOHOMETPUUYECKUX (PYHKUIUN U UX CBOMCTBA, C TOMOUIBIO IIPOTPaMMBbI
Advanced Grapher.(cm. Ipunoxenue Ne 2.1)
2.1 MHCTpyKTaX 1O BBHIIOJIHEHUIO 3aaHUS.
3. Ilpaktuueckas paboTa:
dopma npoBeAeHUs: BblIoJIHEHUE ynpaxHeHuit: Ne 107;114;115.
Lens:
* [PUMEHEHUE MOIYYEHHBIX 3HAHUM MIPH PELICHUH MPAKTUUECKUX 3aJaHUH.

IV. O600wenue u cucmemamu3zauusa 3HAHULL. (15 mun)

dopma npoBeACHUS:

Hunaktuyeckas urpa «Yragait pyaxuuro» (I[Ipunoxenne Ne 3)
Lens:

* 3akpenuTb MOJTy4E€HHbIE 3HAHUS.

ObecrieueHue: Mpe3eHTalus WK 3JIEKTPOHHBIA y4eOHHUK.

V. Ilooeeoenue umoczoe. (5mun)

1.IToxcuet 6anaoB, BRICTABICHHUE MPEIBAPUTEIHHBIX OIICHOK.
2.3anmanue sl CaMOCTOATENIbHON BHEAYAUTOPHOM paOOTHI:
1. M3y4uTh CaMOCTOSITENIFHO CBOMCTBA U rpaduK (PYHKIIUN KOTAHTCHC.
(o yuebHuKy XoJIMOroposa «Airedpa u Hayajia aHaJIU3a».)
= OtBeruTh Ha Borpoc: «Kakoit MmeTo noctpoeHus rpaguka GyHKIUH
UCIOJIb3YETCsI B yUeOHUKE?»
= [IponomxuTh 3amoHEeHNEe Ta0IUIbl — rpada «KKOTAHTEHC
2. Pemutsb ynpaxxHeHus 1o yueOHUKy XoJMoroposa «AnreOpa u Hayasa
ananmm3a»: 106(a);108;112(a).



[Ipunoxxenne Ne2
JlabopaTOopHBIii IPAKTHKYM.
(20-25mun)
3aganue Nel.

1.  [locmpoumsb epahuku cbyHKUUU ( 8 pa3HbIX MIOCKOCMSX)

— y=sinx
— y=CO0sX
- y=tgx

TexHOJIOTHS BBEITOJHECHHS ‘Da6OTI)II

1. 3anycTuTe mporpamMmmy.

2. 3amaiiTe mapamMeTphl: JUIsl 3TOTO Ha CTPOKE OCHOBHOTO MEHIO BHIOEPUTE KOMAHTY
napaMeTpbl—Ha0op NnapaMeTpoB — TPUTOHOMETPUYECKHIA.

3. Bommouanurte komanay «Cy3uts uHTEepBaJ no X» , «Cy3uTh HHTEPBAJ N0 Y»

A * + *
+ *-} ¥ = -}*{- T xS

4.]11s1 TOro 4ToObI 324aTh MOCTPOEHHE HEOOXOAUMO BbIOpaTh KOMAaHIy OCHOBHOT'O MEHIO
nocmpoenue , a 3aTeM B BBIIIAAI0IIEM MEHIO BbIOpaTh dodasums paguk(puc. 1)
(Tpr HEOOXOAMMOCTH N3MEHNTH MTAPAMETPHI, Yepe3 KOMAaHIY OCHOBHOTO MEHIO napamempul).

JNlo6abuTh rpaguk [x]

Ceofiersa | fan. caoferea

[ = |

[ Fopryn

k=

¥ Tpagur

¥ N Tonwa -
Crum -

[ Toww Paom |- | Cou[m >
Ueer | -

| —

3.BBeaute (opmyJy, 3a1ar0my0 GYHKIHIO; BRIOEPUTE IBET U TOJIIINHY JIMHUHU U 1IEJIKHUTE 10
kHonke OK.
[Tocne aToro Ha pabouem MoJjie BBIIOJIHUTCS OCTPOCHUE TpadrKa, uccie yeMon (QyHKIUH.

2.  Uccnedosamb cbyHKUUIO 10 eé epadhukKy.

Vxkaxure:
— 00J1acTh OTpe/IeNIeHNS;
— 001acTh 3HAYCHHUS;
— YETHOCTH ( HEYETHOCTb);
— HAUMEHBUIUH MOJIOKUTENbHBIN IEPUOL;
— KOOPJAMHATHI TIepeceueHus rpaduka ¢ 0OCsIMU KOOPIMHAT;
— TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
— TMPOMEXYTKH MOHOTOHHOCTH;
— TOYKH IKCTPEMyMa, BUJ IKCTPEMyMa.



3.

3aHecume pe3ynbmamebl uccriedogaHuss 8 mabauuy:

XapaKTepUCTUKa

y =sin X
CHHYCOUJA

y = c0s X
KOCHHYCOHU/IA

y =tgXx.
TaHI'€HCCOU1a

y =ctgx
KOTaHT'€HCOU/1a

Ha3BaHUC

o0Oiracte
OTIpeICIICHUS

00J1aCTh 3HAYCHUSA

YETHOCTh
(HEeUeTHOCTh)

HaUMEHBIINNA
HOJOKUTEILHBINA
1(S 05 (O

KOOPIAUHATEI
MePECCUCHHS
rpaduka ¢ ocsIMu
KOOpauHAaT

— cocero OX

— coceo OY

IIPOMEXKYTKH
3HAKONIOCTOSIHCTBA

— f(x)>0

— f(x)<0

IIPOMEXKYTKH
MOHOTOHHOCTH

TOYKH IKCTPEMYMA,
BHJ] SKCTpEMYMa

3aganue Ne 2

(PaboTta B xomaHax)

1.[Tocmpoumsb epaghuku epyHKUUU f(x), 8 0OHOU KOOPOUHaAMHOU M0OCKOCMU.

No KOMaHna «Cunyc» Komanna «Kocunyc» Iper rpaduka
y=sinXx +b, npub = y=a*cosXx, npua=
1 -1,5 -1,5 Cunuii
2 -1 -1 3enéHblii
3 -0,5 -0,5 JKénrerit
4 0,5 0,5 KpacHeprit
5 1 1 (buoJIeTOBBIM




2. Hatidume obwue u omnu4yumersibHbIe MpU3HaKu 2paghukos oyHKUUU.
3.
3.1 Uccredosamsv pyuxuuro:
«Cunycy - y = 1,5 sin x.
«Kocunyc» - y = cos x- 0,5.
3.2 Vkazamp:
— MHOJKECTBO 3HAUEHUN (DYHKIINH;
— KOOpAMHATHI epeceueHus rpaduka ¢ OCsIMU KOOPIUHAT;
— HpOMe)KYTKI/I 3HAaKOIIOCTOAHCTBA,
— HpOMe)KYTKI/I MOHOTOHHOCTH,
— TOYKH IKCTpPEeMyMa, BUJ SKCTPEMyMa.

*
MpumeyaHue:
He 3abyabTe 3anofiHUTb JIUCT CaMOKOHTpons! o=\

[punoxenne Ne 2.1
Cnpaska o nporpamme Advanced Grapher.

Jlannas npoepamma umeem wupoxue 603MONCHOCTHY 8 0OIACTU NOCMPOEHUS 2pAPUK08 YYHKYULL U
UX UCCTIe008aHUS C NOMOUBIO OUPDEPEHYUPOBAHUS U UHMEZPUPOBAHUSL.

B 0annoii npoepamme Bol moosiceme necko 000a61smb, yoansimp, 0yonuposams 2paguxu u
UBMEHIMb UX NOPS0OK 8 cnucke. Hamensis, ceoticmea 8vlopanno2o epaguxa Bvl mosceme uzmenumo
ypasHeHue, mabauyy uiu nPoexKm.

Ymobvl usmenums c8oUCmM8a epagura HeodX0OUMO GbINOTHUMD WETYOK NPABOT KAAGUULEN Ml 8
HA36aHUU NOOX005Ue20 2pahura u 8blopamv CEOLCMEd.

Jlannas npoepamma noszgonsiem cozdams ne2eHoy epaguros uiu urmocmpayuil. Buvl mosceme
UBMEHUMb ONYUl Je2eHobl ¢ NOMowbIo okHa Onyuu ocu.( Imy dce onepayuio MONCHO Gbl36aMb UETYKOM
npaesoll Kiaguuwiy Meluiu 8 okHe epaghuxa.) Takoice UChOIb3YS DO MEHIO MOIHCHO UBMEHIMb CBOUCEA
KOOPOUHAMHOU HAOCKOCHI:

Y(x); X(y); R(a) — nonapHovie koopounamol,
X(); YV (t) — napamempuuecxkue koopounamal.

Ipu 3a0anuu ypaenenust epapura QyHKyuu HeoOX00UMO YYUmvléams Ciedyiouull npuopumen

Oeticmautl u QYHKYUlL:
1. pyuryuu

2. o038edeHue 6 cmenets (")
3. ymnoowcenue, oenenue (*,/)
4. cnoocenue, gpluumanue

5 >= = <= < > <>
Hanpumep:

(2*xN2) + 3*%N5) )/3
Ilpu obuapysicenuu owubKu 6 HANUCAHUU POPMYIIbL , NPOSPAMMA 8bIBOOUM HA IKPAH UHGOpMAYUI0

0 HAIUYUYU OUUOKY ;
Owwubka 1: owmubka Cunmakcuca;
Owubka 2: noseisemcs Ko20a He NPAsUIbHO 3aNUCAHA KOMOUHAYUSL, 3a0ar0udst YYHKYUIO
(nanp.: sin + x) ;
Owubka 3: He QOCMaAmMoUHO «)»;
Owubka 4: ne docmamouHo «(»;
Sin - CUHYC
COS - KOCHYC
tan - TAaHT'€HC
COl - KOTAHT'€HC



[Tpunoxxenue Ne 4

JIner caMOKOHTPOJIA

d. 1.
B —— JunakTuyeckas urpa
TECT VCTHAS ; ;:(Tmf «Yranai GyHKIHION
KommuecTtBo PABOTA P ™ Vragan ¢
BEPHBIX OTBETOB 3amanue Nel | 3amanwme | 1-i0 | 2-0 | 3-ii | 4-if He yragan
(+/_) (+/_) No2 YeTB. | YETB. | YCTB. | YETB.
16. IOJIHO-50 (+/-) 06.
yactmuro-3 6 | moyHo-56 | 40- | 36. 126, |10
JaCTUYHO-
306
UTOor Crenenb
CJI0KHOCTH 3aJaHus 00BEMHOCTH 3aaHUS
Ne | Busr Cnoxuo, | IlocuneHOE | Jlerkxoe bombmioit | He ouens | ManeHbkuid,
nestensrocTy | HE 110 00beM OONBIION | HEZOCTATOYHBIH
cuiIam 00BeEM 00BEM
1
2
3
4
5




Kpurepuu ounenoxk

[Tpunoxxenue Ne 4.1

L Tecm
Koi-Bo ommbok OaJIbI OLIEHKA
0 5 5
1 4 4
2 3 3
3 1 3a4TEHO
4 y BpIIIE 0 HE 3a4TEeHO
11 Yemmnaa paooma
3a KaXJpli1 MPaBUJILHBIA OTBET + 1 Gamn
3a KaXJplii He MMPABWIIbHBINA OTBET - 1 Gamn
3a aKTUBHOE y4acTHe + 1 Oamn
III.  Jluoaxmuueckas uzpa
VYranpiBanue KIIUH C 1-i1
8 bynxn 4 Gamra
YETBEPTH
2-#"
3 Gama
YETBEPTH
3-i
2 Oaiuta
YETBEPTH
4-i
1 Oayn
YETBEPTH
He yraman 0 Gamna

MaxkcumanbHoe koandectBo OaroB 3a I1 — IV typer: 20 Oamios

Hmozosasn OUEHKa CKIaJbIBAaCTCA, BKJIIOYas TCCT:

«5» -24-25 6annos;
«4»-23—24 0amna;
«3»-17—23 0amna;
« 3a4.»-13-17 Gamios;
« 2 » -meHee 13 Gamios.



[Tpunoxxenne Ne 3
JAunakTudeckas urpa «Yragai QyHKIHIO».

C nomol11bI0 UHTEPAKTUBHON JOCKHU ( IO YETBEPTAM) MpoeuupyeTcs Ha 3kpaHe. KomaHn bl
«Cunyc» u «KocuHyc» 0TraJpIBaroT 0 OYEPEH.

VYranaro ¢yaknuio ¢ 1 yerBepTH.>>
VYranaro QyHKIMIO ¢ 2 YSTBEPTH.>>
VYranaio QYyHKIHIO ¢ 3 YeTBEPTH.>>
VYranaro ¢QyHknuio ¢ 4 4yetBepTH.>>

BAPUAHT 1.

BAPUAHT 3.

BAPUAHT 4.




[Ipunoxenne Ne 1
Bomnpocsl BUKTOPUHBIL:

1. Kro BBea Ha3BaHUS TPUTOHOMETPUUECKUX (DYHKIIUIN?

2. Ko BBen 0003HaueHNE TPUTOHOMETPHIECKUX (PYHKITUNA?

3. Kewm u xorma ObuIM COCTaBJIEHBI MIEPBHIE TPUTOHOMETPUUYECKHUE TAOTUIIHI?

4. Kaxko#i yueHbIl BIiepBbI€ IBHO C(HOPMYTUPOBAT TEOPEMY KOCHHYCOB?

5. Usm 3710 cnoBa: “Kak u Bce Apyrue HayKd, MaTeMaTUKa BO3HUKJIA U3 IPAKTHYECKUX HYX]T
JIIOJIEH: U3 U3MEPEHHUS IUIOIIA/IEH 3EMENBbHBIX YYaCTKOB, U3 CUYMCIICHUS BPEMEHU U
MEXaHUKH?

6. Urto Takoe TPHAHTYIISIHS U KTO €€ IpuayMan?

7. Uto 03HaYaeT CIOBO “TPUTOHOMETPHS ?

8. Ko BBesn 00603HaUeHUSI B TPEYTOJIBHUKE CTOPOH MaJbIMU JATUHCKUMH OyKBaMHu, a
MIPOTUBOJIEKAIINX UM BEPIIUH COOTBETCTBYIOIIMMH OOJIBIINMU JTATUHCKUMU OyKBamMu?

9. UeM MOXHO OOBSICHUTD, UTO Y CPEIHEA3UATCKUX U HEKOTOPBHIX €BPONEUCKUX YUEHBIX JINHUU
TaHr'€HCa U KOTaHT'€HCa Ha3bIBAIKCh “TEHb !

10. KTo nepBbIit u3MEpUI ATMHY 3€MHOT'O MepHinaHa?

[Ipunoxenne Ne 1.1
Hrpa «Camplii yMHBIID»

I Typ.
B Xl B. B EBpONe Bo3HMKaeT ropoackas KynbTypa, pa3BuBatoTCs TOBAPHO-AEHEXHbIE OTHOLLIEHMS

BHYTPM (hbeoganbHON CUCTEMBI XO3SMCTBA. OTOMY CnocobCcTBOBanNM Takke TOProBble NyTELIECTBUS
W KpecToBble NMOXOAbl, MO3BOMMBLLME YACTUYHO MO3HAKOMUTLCS HE TOMBbKO C AOCTUXEHUSMU
BOCTOYHOW KyNnbTYpbl, HO U C KyNbTypon ApeBHen [peunun. HaumHaeTcs camocTosTenbHoe
TBOPYECTBO EBPONENCKMX YYEHBIX; UM NPULLSIOCH 3aHOBO OTKPbIBaTb MHOMOE U3 TOrO, YTO OTKPbLITO
661110 3a40Nr0 A0 HUX. [epBble UX JOCTMKEHUS OTHOCATCS UMEHHO K TPUrOHOMETPUU; OHa
pa3BMBanacb B OCHOBHOM Ha Ha3e exe MMeoLLMXCcsa JOCTUKEHU. [0ABNSAITCA NaTUHCKME
nepeBofbl HEKOTOPbIX «apabCKux» COMMHEHUI NO TPUTOHOMETPUKU. Ha OCHOBE 3TUX COMUHEHWI B
AHrnum BbIn HanucaHbl paboTbl No TpuroHomeTpun P. YonnuHrpopaom (ok. 1292—1335) un ero
coBpemeHHukoM [1. MoatokTom.

Bonpoc: Ha 6a3e YbKx, B OCHOBHOM, JOCTUMXEHUIA pa3BmBanacb TpuroHoMmetpus B EBpone?

AP |E|[B|H|[U[X] [r|[P|E|K|]O]|B |

II Typ.



Bce, HaBepHO, 3HatOT, 4TO CNOBO “rpagyc’ B nepeBode C nat. o3HavaeT “war”
yMeHbLUEeHHbIN B 60 pas; “cekyHaa” — “BTopasa” — geneHve MuHyTbl Ha 60.

MpuHATasa B HacTosiwee BpeMsi cuctema 0603Ha4YeHNsa BENUYMHBI YrioB nony4yunna
LUMPOKOE pacnpocTpaHeHue Ha pybexe 16 — 17 BB. Ee ncnonb3oBanu acTpoHOMbI
KonepHuk 1 Bpare. Ho ewle B ApeBHOCTU yYeHbIN, KOTOpbIN »un, BO |l B, 40 H. 3. rpagycsl
0603Havan Kpy>Ko4kaMu 1 HasblBan ux 4acTaMmn, MUHYTY — OOHUM LUTPUXOM, CEKYHAY
ABYMS LUTPUXaMMU.

Bonpoc. KTo aT0T ApeBHerpevecknii y4eHbliin?

n [ r | o [ a | E [ M | E |

o

TTOJJCKA3KA

° 5 59
1 BEK DJIEMEHT 151

III Typ.

Knasawuin NTonemen — oanH n3 BENUKNUX MaTeMaTUKOB, KOTOPbIA COCTaBMsN
YeTbIpex3aHayHy Tabnuuy 3HavyeHun TpUroHomeTpruyecknx yHkumn. OH Hanmucan
3HaMeHuToe counHeHne «MaTtemaTudeckoe cobpaHume» B 13 — T TOmMax, KOTOpoe
N3BECTHO NoA Ha3BaHueM «AnmMorecT». B aTtom cobpanue lNTonemen cobpan,
cuctemaTuanpoBan n 0606LWmn Bce 3BECTHbIE K TOMY BPEMEHW pe3ynbTaThl,
nosly4eHHble B aCTPOHOMUMN U CMEXHbIX C HEHO HayKax.

CnoBo «paguaH» nosisunock B 19 B. B AHMMUK. COBPEMEHHBIN Xe BUA TPUTOHOMETPUN
npugan Weenuapckum y4eHbln — matemaTuk, xuswmin B 18 B. OH 6bin copaTtHnkom M.B.
JToba4veBckoro, paboTan ¢ ABaguaTtuneTHero Bo3pacta B Poccunckon akagemmm Hayk.
Bbin n3BecteH ewe n Tem, 4to Hanncan 800 paboT no matemaTuke, mU3ankKe, aCTPOHOMUN.
MocnegHue 17 net aTOT y4eHbI BbIn cnensiM, HO paboTy He Bpocan: AMKTOBan CBOU
MbICIIN YYEHMKAM, OHU Xe BeNn BblYMCIieHUs:. UIMEHHO aTOT yYeHbI BbiBen hopmynbl
TPUrOHOMETPUYECKNX COOTHOLLIEHWNI, KOTOPLIMU Mbl U Cenyac NonNb3yemMcsl, Hanpuvep,
dopMyrnbl NpUBEeAEHUS.

Bonpoc: KTo oH, 3TOT y4yeHbIn, weenyapew, xuswwnn ¢ 1707 — 1783rr.?

| E) | /] | 1 | E | P

TTOJJCKA3KA






